MMHUCTEPCTBO HAVKHM U BBICIIIET'O OEPA30BAHM S POCCUMCKOU
OEJIEPALIN
denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE BBICILETO 00pa30BaHus
J{anbHEeBOCTOYHBIN (peaepabHbI YHHBEPCUTET

(ABDY)
HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUM U MMAIIEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrnii pyxoBoxutens OI1 Hupekrop IlepenoBoit nuxkeHepHOH MKOJIbI «MHCTUTYT
VA O6noTexHONIOT Ui, OMOMHKEHEPUH U MUILEBBIX CHCTEM)
(o O.M. Con i JLA. TexyTbeBa
(moanuce) (®HO0) (mommcs) (1.0. damumnmst)

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

YYEBHO-METOJINYECKHWI KOMILIEKC JACHUILJIAHBI

«Puznyeckasg ¥ KOJJIOWTHASA XUMHU»
Hanpasnenue noarorosku 19.03.01 buorexHnomnorus

npoduns «llumieBas OUOTEXHOTOTHI
dopma MoAroOTOBKH OYHAS

IlepenoBast MH>)KEHEpPHas MIKOJIA

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

Kypc 2 cemectp 3

neknuu 18  dac.

npakTuyeckue 3aHaTus 18 wac.

naboparopHbie padoTel 36 dac.

B TOM 4HcIie ¢ ucronb3oBannem MAO yiex. 18 /mp.  bac.
BCEr0 4acoB ayJAUTOPHOM Harpy3ku 72 wac.

B TOM YHCJIE C UCTIOJb30BaHneM MAQO Jac.
camocrosiTenbHas pabora 27 yac.

B TOM YHMCJIC Ha MOJITOTOBKY K 3k3ameHy () dac.

3a4eT ceMecTp

IK3aMeH 3 cemMecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHMAMHU 00pa30BaTENbHOTO CTaHJapTa,
CaMOCTOATENIBHO ~ ycTaHaBnuBaeMoro JB®Y, yTBepkKIEHHOro MpUKA30M peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI o6cyxneHa Ha 3acenaHuu JlenmapraMeHTa MHUILEBBIX HAYK M TEXHOJOTHH, TPOTOKOJ Ne
I or« 3 »10 2022r.
Hupekrop /[lenapramenTa nuieBbix Hayk U TexHonoruii T.A. Epiiosa

BnanusocTok
2022



AHHOTAIMS

y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIUTUTHHBI
«Dusnueckas U KOJUIOUTHAS XUMUS
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»

[Tpodunb «IlumeBast OMOTEXHOIOTHS

JuctummuHa «Pu3udeckas U KOJUIOUIHAS XUMHUS BXOIUT B 6a30BYIO
gacte Onoka 1 (B1.5.05.03) ydeOHOro miaHa MOATOTOBKH OakKajaaBpOB IIO
Hanpasienuto  19.03.01  «buorexnonorus.  IlumeBas  OMOTEXHOIOTHS,
peaqn3yeMoro B COOTBETCTBHHM C TpPeOOBaHMSIMHU OOpa30BaTEIbLHOTO CTAaHNIAPTA,
CaMOCTOSITENIbHO ycTaHaBluBaeMoro JIBDY, yTBEep)IEHHOTO MPUKA30M PEKTOpa
ot 22.03.2017 1. Ne12-13-485.

OOmmas TpyI0eMKOCTh AUCIMILIMHBI COCTaBsieT 4 3aueTHbiX exuuuil (144
4ac), OHa Pealn3yeTcss Ha BTOPOM Kypce B TPEThEM CEMECTpE.

Y4yeOHBIM IUJIAaHOM TPEAYCMOTPEHBI JIeKIIMOHHBIE 3aHsATus (18 wac.),
naboparopubie  pabotel (36 wac.), mpaktudeckwe 3aHsaTus (36 dac.),
camocTosITeNIbHas paboTa cTyaeHTa (27 yac.),

Hucrumnaa «®dusudeckas W KOUIOUAHAS XUMUS» JIOTUYECKH |
CONlep)KaTeIbHO CBSI3aHA C TaKUMHU KypcaMHu, Kak «XHMHS OHOJIOTHYCCKH
aKTUBHBIX BeecTBY», «IIpombimiennas skojorusy, «llumesas xumusny, «O0mas
numieBas OuotexHonorus». CojaepkaHue JUCIUIUIMHBI OXBATBIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX CO CTPOCHHUEM M CBOHCTBAMH PACTBOPOB M KOJUIOMTHBIX
CUCTEM, OCHOBHBIMU MOHATUSIMHU W 3aKOHAMU (PU3HUECKON U KOJUTOMIAHOU XUMUH,
MOHATHEM O METOJaX HMCCIICIOBAHUS XUMHUYCCKUX M OHMOJOTHYCCKUX CHCTEM,
METOJaMH OTOOpa, MOJATOTOBKM W TPOBEACHHS (PU3NKO-XUMHUYECKOTO aHajIn3a
MUIIEBBIX O0BEKTOB, KOJUYECTBEHHOTO 00CYETa M WHTEPIPETAlUUA PE3yThTAaTOB

aHaJix3a.



MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHM S POCCUMCKOU
OEJIEPALIN
denepanpHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHNE BBICILIETO 00pa30BaHus
«/laibHEeBOCTOYHBIN (herepanbHBIA YHUBEPCUTET)

(ABDY)

HEPEJOBAA NHHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUM U MMAIEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrit pyxoBonutens OI1 Jupexrop IlepenoBoil unxeHepHoii mxosnsl «HCTUTYT
4 OHMOTEXHOJIOT NI, OMOMHKEHEPHH U IHUILEBLIX CHCTEM)
(o O.M. Con i JLA. TekyTheBa
(monmwce) (®UO0) (moamuce) (M.0. ®amums)

«3»  HosOps 2022 T.
Pyxosonutens OIT
s B.A JIax
(mozmitcs) (®UO)

PABOYAS ITIPOTPAMMA YYEBHOU JUCIHHUIIIUHBI (PITY 1)
«Pu3nueckas ¥ KOJJIOWIHAS XUMHA»
Hamnpasnenue noarorosku 19.03.01 buorexnonorus

[Tpoduns «lluieBast OMOTEXHOIOTHSI
dopma NOATrOTOBKH OYHAS

Kypc 2 cemectp 3

nexkuuu 36 yac.

npakTudeckue 3aHaTus 18 gac

BCET0 ay/IUTOPHBIX YaCOB HArpy3Kku: 72 yac.
caMmocTosiTeNnpHas paboTta: 27 Jac.
pedepaTuBHbBIE paOOTHI

KOHTPOJIbHBIE paboThI -4549ac.

3a4eT - CeMeCTp

9K3aMeH — 3 ceMecTp

Pabouas mporpamma coctaBiieHa B COOTBETCTBUHU C TpeOOBAHUSAMHU 00pa30BaTEIHLHOIO
CTaHJapTa CaMOCTOSTENBHO yCcTaHaBIuBaeMoro JIBOY, yTBepKI1eHHOr0 MPUKa30M PEKTOPA OT
22.03.2017 Ne113-485

PaGouast mporpamMmma o0CyK/IeHa Ha 3aceannu [lenapTamMeHTa MUIIEBBIX HAYK U TEXHOJOTHH,
npotokos Ne 1 or« 3 » 10 2022 .

Hupexrop [lenapramenta T.A. Epmiosa

BnagusocTok
2022



OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanun lenapramenra:

IIpotokomn oT « » 20 1. Ne

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

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlemapramenrta

(moamucs) (U.0. damuus)



AHHOTAIMSA

Hucrumnmaa «Pu3ndeckas v KOJUIOWIHAS XUMUS» BXOJUT B 0a30BYIO 4acTh
osoka 1 (b1.5.05.03) yduebHOro miaHa moAroTOBKH OakajaaBpOB IO HAIPaBJICHUIO
19.03.01 «<buorexnomorus.  IlumeBas  OWMOTEXHONOTHS», pEATU3yeMOTO B
cooTBeTcTBHE ¢ TpeboBanussMU OC BO mo naHHOMY HampaBiIeHHIO.

OO01mmas TpyI0eMKOCTh AUCIMILIMHBI COCTaBIsIeT 4 3aueTHBIX eauHuIlbl (144
yac), OHa peasin3yeTcsl Ha BTOPOM Kypce B TPEThEM CEMECTPE.

HuctunmHa  «®@usuyeckas ¢ KOJUIOMJHAS  XUMUSD»  JIOTUYECKH |
COJIEpKaTeNIbHO CBSi3aHa C TaKUMH KypcamMu, Kak «XHUMHsS OHOJOTHYECKH
aKTUBHBIX BellecTB», «[IpoMblnuieHHas skosorusy, «llumesas xumus», «Oo0mas
nuiieBas OuotexHosnorus». CojaepkaHue JTUCHUIUIMHBI  OXBATBIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX CO CTPOCHHUEM M CBOWCTBAMH PACTBOPOB M KOJUIOMTHBIX
CHUCTEM, OCHOBHBIMH MOHATHSIMH M 3aKOHAMHU (U3HYCCKOU U KOJUTOMAHOU XMMUH,
MOHATHEM O METOJAaX MCCICIOBAHUS XUMHUYECKUX M OMOJOTHYECKUX CHUCTEM,
METOJaMH OTOOpa, MOJATOTOBKM M TPOBEACHHS (PU3NKO-XUMHUYECKOTO aHajIn3a
MUIIEBBIX O0BEKTOB, KOJUYECTBEHHOTO 00CYETa M WHTEPHIPETALUU PE3yTbTATOB
aHaau3a.

Heab: nate ctyneHTam 0a3oBbi€ 3HAHUS MO (PU3MUECKON UM KOJUIOUIHOM
XUMUH, KOTOPBIE CIIOCOOCTBOBAIM Obl YCBOCHHUIO MPOGUIUPYIOMIUX JAUCIUTLINH,
MOHMMAHUI0O W OCBOCHUIO METOJIOB aHaliv3a M 3aKJaJblBajidi Obl 0azuc s
MOCJICTYIOIIEH MPAaKTUUECKOW paOOThl; MPUBUTH HABBIKM BBITIOJIHCHUSI OCHOBHBIX
orepanuii TpH TMPOBEACHUH (DU3UKO-XUMUYECKOTO DJKCIEPUMEHTA W OOYYUTh
npaBuiIamM o0pabOTKH €ro pe3yabTaToB.

3amavu:

— HAYYUTh HMCIOJH30BAaTh 3aKOHBI TEPMOJAMHAMHUKHA M TEPMOJINHAMHYCCKHC
CBOMCTBAa COEOMHEHHUM [UIA OIPEHCIECHUS BO3MOXXHOCTH W  HalpaBJICHUS
MPOIIECCOB;

— HAY4YUTh TMOJb30BATbCSI 3aKOHAMH  XMMHYECKOM  KUHETUKH IS

MOBBIICHUA CKOPOCTU OCHOBHBIX U 6J'IOKI/Ip0BaHI/I$I MOOOYHBIX IMpoICCCOB,



— HAY4YUTh HCIOJIb30BAaTh CBOMCTBA Pa3IMYHBIX JTUCIEPCHBIX CHUCTEM H
MOBEPXHOCTHBIE SBJICHUS B OMOTEXHOJIOTUU

— Hay4dTbh TMOJH30BAThCS JIAOOPATOPHOU TMOCYJ0M, TOTOBUTH PAaCTBOPHI,
MOJIb30BAThCSL MPUOOPAMU M BBIMIOJHATH CTAaHAAPTHBIE JTAOOPATOPHBIC AHAJIU3bI;
HAYYUTh MPOU3BOJAUTH AHATUTUYECKUE PACUETHI

— HAY4YUTh MIPUMEHSTh XUMUYECKUEC, (U3UKO-XUMHUECKHE u
ANEKTPOXUMHUYECKHE METOJAbl B IEISAX KOHTPOJII KadyecTBa OMOTEXHOJOTUYECKUX
IPOAYKTOB U TIPOJOBOJIBCTBEHHOTO CHIPHSI.

JInst  yCHemHoro u3y4YeHus JUCUHUIUTMHBI «Dusudyeckas M KOJIJIOWIHAS
XUMHUSD» Y 0oOydarommxcst JOJDKHBI  ObITh  CPOPMHUPOBAHBI  CIIEIYIOLIUE
npeaBapuTeJbHbIe KOMIIETEHIMU:

—  CMOCOOHOCTBH K CaMOOPTaHU3allMd U CaMOO0Pa30BaHUIO;

— BJIAJICHUE KYJbTYpOH MBILIUIEHUS, CHOCOOHOCTh K OOOOIIEHUIO, aHAU3Y,
BOCTIPUATHIO WH(OPMAIIUH, TTOCTAHOBKE IIEJTM U BBIOOPY MyTEH ee JOCTHKCHHUS;

— 3HAHWE OCHOBHBIX TMOJIOKEHHUH, 3aKOHOB W METOJOB (U3HKH, XUMHUH M
MaTEeMaTHKH, BJIaJICHUE OCHOBaMU (hM3UKO-MATEMAaTHYECKOTO anmapara.

B pesynmpraTe wW3yueHUs AAHHOM JUCHUIUIMHBI Yy  OOydYaromuxcs
dbopmupyroTcsa crenaytomye oodmenpodgeccuoHalbHble UNpogeccuoHAIbHbIE

KOMIIEeTEeHINH (3JIEMEHTHI KOMITETCHIIH ):

Kona u popmyiauposka Jtanbl GOpMHPOBAHMA KOMIIETEHIIMHU
KOMIICTCHIIUH
COBPEMEHHBIE METO/bl U TEXHOJOIMH (B TOM 4YHCIeE
3Haer uH(poOpMallMOHHBIE) B oOnacTu  (u3HUECKOH H
OK-5 CIOCOOHOCTBIO KOJIJIOUTHOM XUMUU
HCII0JIb30BATh
COBPEMEHHBIE METOABI U MCII0JIb30BaTh COBPEMEHHBIE METOBI U TEXHOJIOTUH (B
TexHomoruu (B TOM | YMeer TOM 4uciae W WHPOPMAIMOHHBIE) B  00JacTu
quclie ¢bu3nUecKoil U KOJIOUAHON XUMHUU
nH(pOPMaLIOHHBIE) B
npodeccuoHaTbHON TEPMHUHOJIOTHUEH, HaBbIKaMH UCIIOJIb30BAHUS
NeSITeIbHOCTH Brazeer COBPEMEHHBIX METO/I0B M TEXHONIOIMH B oOnactu
buznueckoi " KOJJIOUTHON XUMUU B
PO eCCHOHAIBHON JEATEHHOCTH,
OIIK-2 crioco6HOCTBIO U OCHOBHBIE 3aKOHBI B o0OnacTu (U3HUECKOH U
TOTOBHOCTBIO 3nact KOJUIOUJIHOM  XMMMM, METOAbl MaTeMaTHYECKOIO
HCIOJIb30BaTh OCHOBHBIE aHaIM3a W MOJEJIMPOBAHUS, TEOPETHUECKOTO U
3aKOHBI HKCIEPUMEHTAIBHOTO  HCCIICZOBAaHUS B  00JacTH




€CTECTBEHHOHAYYHBIX bu3nUecKoil U KOJUIOUAHON XUMHUU
JUCLUIUINH B
npodeccnoHaTbEHOM
IeSTETPHOCTH, HCIIONIb30BAT  OCHOBHBIC  3aKOHBl B obuacTH
TPHMEHATE METOHI | Viyeer ¢u3nueckoil M KOJJIOMAHOH XUMHUH, HPUMEHSTH
MATEMATHYCCKOIO METO/bl MaTEMATUYECKOTO aHAIN3a U MOJICIIUPOBAHUS
AHATH32 - B 0o0yacTy (pu3HueCcKOr M KOJUTOMTHONW XUMUH
MO/JIEJINPOBAHUS, TEPMUHOJIOTHEN, HaBbIKAMHU MCII0JIb30BAaHMsI 3aKOHOB B
TEOPETUYECKOTO U o0mactd (PU3MYECKOM W KOJUIOMJHOM XHMHUU B
HKCHEPUMEHTAIBHOIO Braxeer npoeCCUOHATBHONM ~ JIeATENbHOCTH,  IPUMEHSTbH
UCCIIEIOBAaHHS METO/bI aHam3a, TEOPETUYECKOTO u
OKCHEPUMEHTAIBHOTO  HCCIICOBAaHUS B  00JacTH
(U3UYECKON M KOJUTOMIHONW XUMHUHU
JTAaHHBIE O COBPEMEHHON (U3UYECKO KapTHHE MUpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX B
3Haer o0acTi GU3NIECKON U KOJUIOUIAHON XUMHH, CTPOCHUE
OIIK-3  cHOCOBHOCTLIO BEIIECTBA JUIsl TOHMMas OKpYKAIOLIEro MHUpa U
UCIIOJb30BaTh 3HAHUS O ABJICHUS IIPUPOJIBI
COBPEMEHHOMN UCIIOJIb30BaTh 3HAHUA O COBPEMEHHON (hU3HUECKOi
¢buznyeckoin KapTHHE KapTHHE MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX
MUpAa, POCTPAHCTBEHHO- | YMeeT 3aKOHOMEPHOCTSAX,  CTPOGHUHM  BEIIeCTBa IS
BPEMEHHBIX MNOHMMAaHMsI OKPY’KAIOIIEero MUpa U SBJICHUH IpUpOabI
3aKOHOMEPHOCTSIX, B 001acTH (pU3NUECKON U KOJIIOUTHOW XUMHUU
CTPOCHHH BCIICCTBA JUTA TEPMUHOJIOTHEN,  CHOCOOHOCTBIO  HCIIOJIB30BAHUS
HOHNMaHH 3HAHWS O COBPEMEHHOW (PU3MUYECKON KapTHHE MHpa,
OKpYKaIOIICro  Mipa H IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
ABJICHAN HPUPOJRT Brameer | cTpoeHHMH BemiecTBa sl TIOHUMAHUS OKPYKAOIIETO
MHUpa U SIBICHUNW NpUpoabl B o0nacTu (U3HUECKON U
KOJIJIOUHOM XUMHHU B npodeccuoHaIbHON
JeSITeTTbHOCTH
TIK-9 BIIAICHIEM OCHOBHBIE ~ METOJBl M  TPHEMBI  MPOBEICHUS
OCHOBHBIMH METOTaMi 1 | SHACT HKCIEPUMEHTAIbHBIX HCCIEIOBAHUN B (PU3MUECKON U
[pUEMaMH  [IPOBEJICHUS KOJION/IHON XUMUH
HKCHEPUMEHTATBHBIX OPUMEHATh  METOAbl M IpHUEMBl  IPOBEIEHUS
HCCIEN0BAHUM B CBOEH | YMmeer AKCIEPUMEHTAJIbHBIX HCCIEI0BaHUN B (PU3NUYECKON U
npogeccuoHaTbHON KOJUIOUTHOM XUMUHU
obnacTu Brageer | HaBBIKaMH TPOBEIECHUSI SKCTIEPUMEHTATbHBIX
a1 MCCIIE0OBAaHUH B (PU3UYECKOMN M KOJUTOMTHOU XUMUHU
CTaHIApTHBIE W CEePTU(UKANMNOHHBIC HCIIBITAHUS
3naer CBIPbsl, TOTOBOM MPOAYKIMU M TEXHOJOTUYECKUX
MPOIIECCOB B 00JacTH (PU3NYECKOW W KOJIJIOMTHOMN
I1K-10 - cmocoOHOCTBIO XUMHH
MIPOBOJIUTHh CTaHIAPTHEIC
OPOBOJUTH  CTaHAAPTHBIE U  CEepTHU(PHUKAIMOHHBIE
U cepTH(]UKALNOHHbIC .
S chipbat, | Ymeer WCHBITAHWS  CHIPBA,  TOTOBOH  TpOAKMM 1
o TEXHOJIOTHYECKUX MPOIECCOB B 00IacTH (hru3nyecKon
TOTOBOM MNPOAYKUUU H o
X HOMOLICCK X Y KOJUTOMTHOW XHUMUH
IIPOLIECCOB CHOCOOHOCTBIO IPOBOJUTH CTaHJapTHbBIE u
Braneer CepTU(UKAIIMOHHBIE HCIBITAaHUS  CBIPbS,, T'OTOBOM
OPOAYKIMM ¥  TEXHOJOIMYECKHUX IPOLECCOB B

(bu3MYECKON 1 KOJUTOUTHON XUMUN




I[J'ISI (I)OpMHpOBaHI/IH BBIIICYKA3aHHBIX KOMHCTCHHHﬁ B paMKax OTUCIHHIIIIMHBI
«Duznyeckas u KoJtonaHasd XuMUs» TIPHUMCHAIOTCA CICAYIOIMUC MCTOIbI
aKTUBHOTO/ HHTCPAKTHUBHOTI'O 06yLICHI/I$I: HpO6J’ICMHaSI JCKIIMA, MCTOJ MaJIbIX

TPYII, HHTEJUIEKT KapThI.

ICOJEP)KAHUE TEOPETUUYECKOMN YACTH KYPCA

Teopernyeckas dYacTh Kypca BKIIOUYAET B ce€0s1 JEKIIMOHHBIN Kypc B 00beME

18 yac.

Paznesn 1. BBeaenne B KOJUIOWIHYI0O XMMHUIO- XMMMHIO JUCIHEPCHBIX
CHCTEM U MOBEPXHOCTHBIX sIBJIeHUII (6 yac)
Tema 1. /IucniepcHble cucTemMbl U MX KiIaccupurkanus (2 yac)
Oco0OeHHOCTH  KOJUIOMJHOTO  COCTOSIHMSL — BemlecTBa. Kiaccudukarus
nucnepcHbix cucteM (C) mo creneHu IUCTIEPCHOCTH, arperaTHOMY COCTOSIHHIO
dba3el u cpeapl U MexdazoBoMy B3auMojelcTBUIO. [loHsTHE yAEIBHOM
IIOBEPXHOCTH.
MuuennsipHasi Teopusi CTpOeHHsI 4acTull JuopoOHbIX 3oisel. [IpaBuio
[Taneta-®dasinca. Cxema cTpoeHus U HopmyJia MUIEIUIHI.
Mertoas! nonyuenus JIC, posib cTaOuian3aTopoB. SIBieHHE MENTH3AIUH.
Huanus, snekTpoauanu3 U yiabTpapuiabTpauus kak Meroabl ouucTku J[C.
Ponp MeMOpaHHBIX METOJIOB B OMOTEXHOJIOTHUHU.
Tema 2. IloBepxHOCTHBIE siBJIeHUsI. AgcopOouust (2 yac)
IToBepxHOCTHAsT JHEPTUsi W TIOBEPXHOCTHOE HATSHKEHUE Ha TpaHUIIC
paznena ¢a3. Bunbl copOium, mprupoia COpOIMOHHBIX CHUIIL.
N3otepma MOHO- W TOJUMOJICKYJSIPHOW  aJcopOIuMu. YpaBHEHHUE
Opennanuxa.

VYpaBHeHEe MOHOMOJEKYJISIPHOUM afcopOmuu JIsHrMIopa u ero aHanmus.



Terora ancopOumu. BrnusiHue Temmepatypsl Ha — aacOpOIMOHHOE
paBHoBecue. [Iporieccol aacopOIMU B XMMHUH KUBBIX CUCTEM M B OMOTEXHOJIOTHH.

AncopOriss Ha TpaHWIE >XHIKOCTh-ra3. DyHAaMEHTAIBHOE YypaBHEHUE
['u66¢ca u ero anamus.

[ToBepxHOCTHAs aKTUBHOCTh, TOBEPXHOCTHO-akTHBHBIC BenlecTBa (IIAB) B
XUMHUH KUBBIX CUCTEM U B OMOTEXHOJIOTHH.

AncopOuus Ha rpaHuIle TBEPAOE TeJIO- KUIAKOCTh. [IpaBuio ypaBHUBaHUS
nossipHocteit Pebunnepa. I'mapodunbabie 1 rupodoOHBIE TOBEPXHOCTH.

DddexT  aacopOIMOHHOTO  TOHMXKEHUS  IpodyHocTH  Pebunpepa.

Tema 3. Kounouannie ITAB (2 gac)

Crpoenne wmmuenn komtonaHbix IIAB. Kputuueckas koHUIeHTpanus
munesuiooopazopanust (KKM). Tlpsimbie u oOpaTHble MHUIICIUIBI, MpsAMas U
oOpatHasi conobmnu3anus. Poib conmoOMIn3aiuu B XMMHUM SKUBBIX CUCTEM WU B
MUIIEBOM TEXHOJIOTHUHU.

Pa3nen 2. Oco0eHHOCTH CBOMCTB BBICOKOAMCIIEPCHBIX cUCTEM (6 yac)

Tema 1. OnTH4ecKkue CBOMCTBA BLICOKOAUCIIEPCHBIX cucTeM (1 yac)

OCOOEHHOCTH  ONTHUYECKUX CBOMCTB BBICOKOJIUCIEPCHBIX cHucTeM. Konyc
Qapanes-Tungand, sBICHHUE ONAICCUCHIIMU. YpaBHeHUE Panes um ero aHanms.
AOGcop0buus cBera. ONTUYECKHE METObI aHATN3a 30J1EH.

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

BpoyHOBCKOE [ABUXEHHE M €ro MOJEKYJISPHO-KMHETUYECKass MpUpOJa.
VYpaBuenue OuHmTeitHa-CMomyxoBckoro. Ocobennoctu auddy3un 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. JJleKTpOKMHETHYECKHE SIBJIeHUA (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
VCTOJIb30BAHUE IICKTPOKUHETUYECKHUX SIBICHUM.

Paznen 3. SIBienme koaryasiumu ruapodoOHbIX 30J1eid. [Ipoumeccsl
CTPYKTYP00Opa30BaHusl B IMCIEPCHBIX cUcTeMax (2 yac)

ArperaTuBHasi 1 KUHETUYECKasl YCTOMYNBOCTB 30JIEH. SIBIEeHnEe Koarysuu
CrniocoObl koaryssiuu, npaBuio nopora koarynsiuu lyneue-Iapau.

OcoObie crmydan koaryssaiuu. [Iporeccsl Koarymsiuy B >KUBOM OpTaHU3ME,
B TEXHOJIOTUHA W B OKPYXKAKOLIEH Cpee.

KoarynsuroHHbIE U KOHJIEHCAIIMOHHBIE CTPYKTYpBI. ['enn U cTyiHu.

Pasznesn 4. MukporereporeHubie cucTeMsl (2 yac)

Oc00EHHOCTH CBOMCTB MHUKPOTE€TEPOTEHHBIX CUCTEM. MUKpPOTeTepOreHHbIE
cUCTeMbl M MeToAbl ux mnoiydeHusa. CycneH3uu, (PakTopbl UXarperaTuBHOMN
ycTomunBocTr. CBOMCTBA MMACT.

DMyJIbCcHH, X Kiaccudukarus, crocoosl nomydeHus. OOparenue ¢as B
smynbcusax. Koanecuenuus. Ilporiecchl aMylbrupoBaHusi B XMMUU KMBOTO U B
MULLIEBOM TEXHOJOTUU. MeTOoIbl pa3pyLIeHUs SMYJIbCUH.

[Tensl. DakTOpPHI, BAUSIOMINE HA UX YCTOWYUBOCTD MEH, UX CTaOWIM3aLUs U
paspymieHue. Ouenka kadectBa meH. Ilensl B TexHonoruu. Hcmonb3oBaHue
draoranuu.

Adp030u (IBIMBI, TyMaHbl, OM0a’PO30JIH). DJIEKTPUUECKUE U ONTUUECKHUE
CBOMCTBA; (hakTOphI cTAOUIM3AMKM W pa3pylieHus] a’po3osie. OuucTka ra3oB B
MEKTpOoPHUIbTpax

Paznen S. PacTBopbl BbICOKOMOJIEKYISIPHBIX coeauHenuii (BMC) (2
qyac)

Ocob6ennoctu cBoiictB  pactBopoB BMC. Bisaumopeiicteue BMC ¢
pacTBopuTesieM, TEpMOJMHAMHUKA W KHWHETHKAa TPOLECCOB HaOyXaHUs W
pactBopenusi. Crenenb HaOyxanus. Kontpakmus. Temiora u  JaBlieHHe

Ha6yxaHI/I$I. HpOHCCCBI Ha6yxaHI/I$I B XUMHUH JKHUBOI'O U B HPIIHCBOfI TCXHOJIOT'HH.



Hapymenne  ycroitumBoctu B pactBopax BMC. BeicanuBanue.
JImoTponHble  psiABI  MOHOB. SIBneHHE MUKpPOKAICYJIHPOBAHUS 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 MIT. OmnpeneneHue MOJSIpHONH MacChl

MOJINMEPOB.

Il. CTPYKTYPA U COAEP)KAHUE MIPAKTUYECKOMN YACTU KYPCA

IMpakTuyeckue 3ansaTus (36 yac)

1. OcoOeHHOCTH KOJUIOMJAHOIO COCTOSIHMS BenlecTBa. Kiaccudukarms
nucnepcHbix cucteM (C) 1o creneHu IUCTIEPCHOCTH, arperaTHOMY COCTOSIHHIO
dba3el u cpeapl W MexdazoBoMy B3aumojnecTBUIO. [loHsATHE YyaenbHOU
MOBEPXHOCTH (2 4ac).

2. MunemnspHasi TEOpHUs CTPOCHHsI 4YacTHIl JTHOPOOHBIX 30seh. Cxema
cTpoeHus u GopMysia MULEIUIBI (2 Yac).

3. Jwuanus, aneKkTpoauanu3 U yabTpaduibTpans KaK METOJbl OYHCTKH
JC, ux poyib BOUIIEBON TeXHOJOTUU (2 yac).

4. AncopOuus Ha TpaHUIE KUAKOCTh-Ta3. DyHIaMEHTAILHOE ypaBHEHHE
['n66ca u ero ananu3. IloBepXHOCTHass aKTHUBHOCTb, MOBEPXHOCTHO-AKTHUBHBIC
BemectBa (ITAB) B XMMUU JKHUBBIX CUCTEM M TEXHOJIOTMU. PyOeKHbBIN KOHTPOJIb-
KOHTpoJibHas padota Ne 1 (4 gac).

5. Ancopbius Ha TpaHULE TBEPAOE TeNo- SKUAKOCTh. [IpaBuiio
ypaBHUBaHUs noysipHocTed  Pebunpaepa. I'mapodunbHbie u  ruapodoOHbIE
MOBEPXHOCTH. DD PEKT aacOPOIIMOHHOTO MOHUKEHUS TPOYHOCTH (2 Yac).

6. PaccesHue U MOIJIOIIEHHE CBETAa B BBICOKOAMCIEPCHBIX CHCTEMaX.

Oddexr Dapanes-Tunnmans, sBieHHE OmNaJeCIEHIMU. YpaBHeHUE Panes u ero



aHanu3. OnTu4yecKkue MeTo/Ibl aHanu3a 30i1eil. PyOexHblil KOHTPOIb-KOHTPOIbHAS
pabota Ne2 (4 yac).

7. BosHHKHOBEHHE NBOWHOTO 3JekTpudeckoro cios (JI9C) na mexdazHoit
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
koarymsiuud. CrnocoObl KoaryJisiliuM, NpaBuio nopora koaryisuuud lynene-
["apau. OcHoBsl Teopun JJIDO (2 gac).

9. OcoObie cnyuan xkoarymsiuu. I[lpoiecchl Koarynsiuu B JKUBBIX
CHUCTEMaX U B T€XHOJIOTUU. [IpuMeHeHne Koaryasiuu s OYUCTKU MPUPOJIHBIX U
CTOYHBIX BOJI (2 4ac).

10. KoarynsaimoHHble ¥ KOHJIEHCAIIMOHHBIE CTPYKTYpHL. ['e€Iu W CTymaHwu;
mudPy3us B ressix. OCOOEHHOCTH BA3KOCTH CTPYKTYPUPOBAHHBIX CUCTEM. (2 yac).

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

12. SIBnenue mpsmoil m oOpatHOM comobmmm3anun. ComroOuIu3aluu B
XUMHUH )KUBOTO U B TEXHOJIOTUU. JIUTIOCOMBI, X CTpOEHHUE U NTPUMEHEHUE (2 Jac).

13. MukporeTeporeHHble CUCTEMBbl U METOJbl WX TonydeHus. CycrneHs3uw,
bakTopsl MXarperaTuBHON ycTounBocTU. CBOMCTBA MACT — KOHIICHTPUPOBAHHBIX
cycneH3uit (2 yac).

14. Aspozonu  (AbIMBI, TyYMaHbl, OHOA’pPO30JH). JIEKTPUUECKHE U
ONTUYECKHE CBOMCTBA; (haKTOPHI CTAOMIIM3AIINN U pa3pyIIECHUs adpo30Jeit (2 Jac).

15. Ocobennoctu cBoiictB pactBopoB BMC. BizaumoneiicteBue BMC c¢
pacTBOpUTENIEeM, TEPMOJWHAMHKA W KHUHETHKAa TMPOIECCOB HAOyxaHUs U
pactBopenus. Crenenb HaOyxanus. Kourpakuus. Temnmora u  gaBieHue
HaOyxaHus. [Ipouiecchl HaOyxaHusi B XUMUU KUBOTO U B OMOTEXHOJO0rMH (2 yac).

16. Hapymenue ycroitunBoctu B pactBopax BMC. BeicanuBanue.

JInoTporHbie psbl HOHOB (2 yac).



17. duszuko-xumnyeckue cBoiicTsa 0eakoB. CBOOOIHAS U CBA3aHHAA BOJA B

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

JlaGopaTopHblie padoThl (36 yac)

JlaGopaTtopnasi padora Ne 1. [lonydyeHrne W OYMCTKA  KOJUIOMIHBIX
pacTBOpoB (8 uac).

Heab: MO3HAKOMHUTBCA  C KOHJCHCALIMOHHBIMM M JUCHEPCUOHHBIMU
METOJAMH TIOJY4YEHUsS 30JIei, UX CBOWCTBAMH; MPOBECTH OYUCTKY 30JI51 METOJIOM
Janus3a.

JlabGopaTopnasi padora Ne 2 AncopO1us YKCyCHOM KUCIIOTHI Ha yTJie
(8 uac)

Heab: mpoBecTH ancopOUUI0 YKCYCHOM KHMCIOTBI Ha IOBEPXHOCTH
aKTUBHPOBAHHOTI'O YIJIfA, pACCUMTATh BETUUYUHY YAECIbHOU aIcCOPOLUUA U TOCTPOUTD
u3oTepMy aacopouuu. PaccMoTpeTh MPUMEHMMOCTh ypaBHEHU DpelHmmxa u

JIeHrmMiopa K MoJgy4eHHBIM pe3yJibTaTaM.

Jlaboparopnasi pa6ora Ne 3. Koarysmsiius ruipogoOHbIX 305eH (8 yac).

Heab: mpoBecTH KOAryyisiuioo rugpodoOHBIX 30J€i, paccyuTaTh MOPOTH
KOAaryJsilid U COMOCTAaBUTh MOJyYeHHbIE pe3ylibTabl ¢ npasuwioM lyneue-I'apau.
[To3HAaKOMHUTBCSI CO COCOOAMM KOAryJsilIUM, MMPOBECTU OCBETIIEHHE (PYKTOBOTO

COKa TeTEPOKOAryJsiiuel ¥ 1 OYMCTKY CTOYHOM BOJIBI OT KOJIJIOMIHBIX TPUMECEH.

JlaGopaTropHasi padora Ne 4  MukporereporenHbie cucrembl (8 yac)

Ileab: TO3HAKOMUTHCS CO CBOMCTBAMU CYCIIEH3UH, OMYJIBCUM, adpO30JIeH U
NeH,C METOJaMH HX CTa0WIM3allMi W pa3pyllieHus. BTopyio 4acTh 3aHATHS
npoBectu B ¢opme Kkpymioro croia  (MAO), o0CyauB TOATOTOBJICHHbBIC

CTyACHTaMHU COO6H.I€HI/I$I " IIpE3CHTALlUU.

Jla6opaTopnasi pabora Ne 5 CgoiictBa pactBopoB BMC (4 yac)



Iesb: OCBOUTH METO BUCKO3ZUMETPHH, TIOCTPOUTH KaTUOPOBOUHBIN rpaduk
JUISL OTIpeJIeICHUsT KOHIIEHTpauu pactBopa 6enka. Onpeaenuts MIT xenaTuHsl,
MO3HAKOMUTHCSI C TMPOILECCOM BBICAIMBAHUS OCEIKOB M MEXaHU3MOM 3TOTO
MpoIlecca; paccMOTPeTh MEXaHW3M 3alllUTHOTO JEHCTBUSI OEJIKOB M €ro
WCIIOJB30BaHUs JJIsI CTAOWIIU3allMi BBICOKOJAUCIEPCHBIX CHUCTEM B MHUIIECBON

TCXHOJIOTHH.

I11. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJIBHOMN PABOTBI OBYUAIOIIIUXCS

o0ecrnieueHue CaMOCTOSITENIBHOM paboTHI

Y4yeOHO-MEeTOAUYECKOE

oOyyarolmuxcss MO0 JucHUIuIMHE «@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 BBIITOJIHEHUE 10 KAKIOMY 3a/1aHUIO;

- XapaKTEepUCTUKA 3aJaHUN JJIsI CAMOCTOSTENbHOW pabOThl CTYIAEHTOB M
METOANYECKUE PEKOMEHIALMU 110 UX BBIIIOJIHEHUIO;

- TpeboBaHUSI K TPEACTABICHUIO U  OQOPMIICHUIO  PEe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTCPHUHU OLCHKHU BLIIIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne | Kontponupyem OueHouHbIE CpeCcTBa -
1/ ble MOYIH/ Kozp! u aTamnsl popmupoBaHus HaVMEHOBAHHUE
I | paszensl / TeMbI KOMITETEHIINI TEKYIIHA | MPOMEKYTOUH
JUCITUTUTUHBI KOHTPOJI | as aTTecTaIus
b
1 Paznen 1. YO-1- | Ok3ameH
Xumust cobeceno | Bompocsr 1-65
JIUCTIEPCHBIX BaHHe, I1P-1 —
CHUCTEM U YO-2 - WUTOTOBBIN TECT
MTOBEPXHOCTHBIX KOJUIOKB
SIBJICHUM. AYM,
AncopOnus T1P-6-
nabopar
opHas




Pasznen 2.
Koarynsuus
ruapodHoOHBIX
30J1eH

pabota

Pasznen 3.
CBoiicTBa
BBICOKOIHCIIEPC
HBIX CUCTEM

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

Ok3aMeH
Bomnpocsr 1-65
I1P-1 —
UTOTOBBIN TECT

Paznen 5.
CaoiicTBa
pactBopoB BMC

YO-1-
cobeceno
BaHUeE,
YO-2 -
KOJLJTOKB
uym,
I1P-6-
nabopart
opHas
paborta

Ok3amMeH
Bompocsr 1-65
I1P-1 -
UTOTOBBIN TECT

YO-1-
cobeceno
BaHUE,
YO-2 -
KOJUIOKB
nym,
I1P-6-
nabopart
opHas
paborta

Ok3aMeH
Bompocsr 1-65
I1P-1 -
UTOTOBBIN TECT




KoHTponbHBIE W METOOWYECKHE MATEPHUANIBI, A TAaKKE KPUTEpUH U
noKaszaTelid HeoO0XOJuMble JUIsl OLICHKM 3HaHUM, YyMEHUH, HaBBIKOB W
XapaKTEPHU3YIOIIUEe 3Tarnbl (DOPMUPOBAHMSI KOMIIETECHIIMH B TPOIIECCE OCBOCHUS

o0Opa3oBaTeabHOM MporpaMMbl IipeicTaBiieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
1. bane3un C.A., Epodees b.B., ITogo6aes H.I., OcHoBbI huznyeckoit u
KOJUIOMJHOM XUMHUU: yueOHOE MOocoOue i1l OMOJIOro-XUMHUYECKUX (PaKyIbTETOB,
Mocksa, Anbsuc, 2017,
http://lib.dvfu.ru:8080/lib/item?id=chamo:845214&theme=FEFUISBN978597042
3905&theme=FEFU

2. benses A.Il, Kyuyk B.WN. ®usunyeckas ¥ KOJUIOMOHAS XUMHUS !
y4eOHUK -M. : ['D0TAP-Menna, 2014.-
752c.http://lib.dvfu.ru:8080/lib/item?id=chamo:730340&theme=FEFU

3.  Epmo FO.A. Komnounnas xumus. Ouzndeckas XUMUS JUCIEPCHBIX
cucteMm.-M.: I'SOTAP-Meaua, 2014.-752c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:769500&theme=FEFU

4. C. DOtnemw, Meroasl aHanu3a NHIIEBBIX NPOAYKTOB. OrmnpeneneHune
KOMIIOHEHTOB W muIEeBbIX g00aBok, Caunkrt-IletepOypr, Ilpodeccus, 2016,

http://lib.dvfu.ru:8080/lib/item?id=chamo0:834309&theme=FEFU

5. Wlykwmn E.J., IlepuoB A.B., Amenuna E.A., Komtounnas xumus:
y4eOHUK J1s1 OakanaBpoB, Mocksa, FOpaiit, 2014

http://lib.dvfu.ru:8080/lib/item?id=chamo:786275&theme=FEFU

6. benseB A.IL., Uyxno A.C., baxonauna JI.A., ®uznyeckas U KOJIOUIHAS
XuMus. 3aJavuHuK: yuyeObHoe mocoobue aisa By30B, MockBa, [ DOTAP-Menua, 2014,

http://lib.dvfu.ru:8080/lib/item?id=chamo:730340&theme=FEFU\

7. JIypwe 10.10., CnpaBoyHUK 1O aHATUTUYECKON xuMun, MockBa, AJbsHC,


http://lib.dvfu.ru:8080/lib/item?id=chamo:845214&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:730340&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769500&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:834309&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:786275&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:730340&theme=FEFU/

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

JlonoJiHMTE IbHAA JTUTEpaTypa
1. Xaputono 10.4. ®uznueckas xumus: yaeouuk - M. : F'DOTAP-
Menmna, 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. UnnomutoB E.I'., ApremoB A.B., batpakos B.B. ®usnyeckas xumus-M.:

Wznarensckuii mieHTp «Axagemus», 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

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJICEKOMMYHHKALMOHHOM CeTH
«HHTepHET»

1. HayuHas snexTpoHHast Oubanoreka - http://elibrary.ru

2. DnektpoHHas oubimuoreka auccepranuii PI'b - http://diss.rsl.ru/

3. HudopmarnmonHo-nonckoBas cuctema dDenepaibHOr0 WHCTUTYTA

npombIiieHHON coOctBenHoctn (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

4. TlarentHas 6a3a Espacenet - https://ru.espacenet.com/

5. baza nmnareHtoB BcemupHOWl  opraHu3zalMM  MHTEIUIEKTyaJIbHOU
COOCTBEHHOCTH (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

6. TOCT D3KCIIEPT - http://gostexpert.ru/

JlokasibHbIe ceTeBble peCypChl
1. CucreMa HOpMAaTHUBHO-TEXHUYECKOH NOKyMeHTauuu "Texakcnept"
2. CIIC "Koncynbrantlnroc" (mpoduib: YHUBEpCATBHBIN)

3.  Crangaptsl ISO 10303


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/

VI. METOANYECKHUE YKA3AHUS 11O OCBOEHUIO IUCHUIIJIMHBI

Teopernyeckas 4acTb JUCUUIUIMHBI « DU3HUECKas U KOJUIOUAHAS XUMHUS» Ha
JEKIMOHHBIX 3aHATHUSAX, TaK KakK JIEKLHs SBJISETCS OCHOBHOM (hopMoOl 00yueHwus,
/i€ PENoAaBaTeNEeM JAI0TCSI OCHOBHBIE MOHATHS IUCHUILINHBI.

[locnenoBaTenbHOCTh M3JIOKEHUS MaTephalla Ha JIEKIMOHHBIX 3aHATHSX,
HampasjieHa Ha (OPMUPOBAHUE y CTYACHTOB OpPHUEHTUPOBOYHON OCHOBBI ISt
HOCJETYIONIEro YCBOCHUS MaTepHaia Ipu caMoCTOSITEIbHOI padoTe.

[IpakTHyeckue 3aHATUS Kypca IMPOBOISATCS IO BCEM pasjenaM y4yeOHOH
nporpaMmMmel. [IpakTuueckue paboThl HallpaBieHbl HA (POPMUPOBAHUE Y CTYJCHTOB
HABBIKOB CAMOCTOSITEILHOM HCCIIEI0BATENbCKON paboThl. B Xone mpakTuyeckux
3aHATUN OakajaBp BBIMOJIHAET KOMIUJIEKC 3aJlaHUM, MO3BOJISIOLIUN 3aKpENUTh
JIEKIITMOHHBIN MaTEepHUai M0 U3y4acMOn TEME.

AKTUBHOMY  3aKpeIUICHUI0  TEOPETHYECKMX 3HAHUM  CIOCOOCTBYET
oOcyeHre MpoOJEeMHBIX acleKTOB TUCIUIUIMHBL B (pOpME CEMHUHApa U 3aHATUH C
NPUMEHEHUEM METOJOB AKTUBHOTO 00ydeHus. IIpu 3TOM mpoUCXOAHUT pa3BUTHE
HABBIKOB CAMOCTOSITENIBHOW MCCIIEOBATENIbCKON AESATENBHOCTH B  MPOLECCE
paboThl C HAYYHOW JUTEPATYpOMd, MEPUOJNYECKUMH HU3AAHUSIMU, (OPMHUPOBAHHE
YMEHUSI apryMEHTHUPOBAHHO OTCTAaMBaTh CBOIO TOYKY 3pPEHHUS, CIyIIaTh APYIHX,
OTBEYATH HA BOIIPOCHI, BECTU JUCKYCCHIO.

[Ipu Hanucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITEIbHO HalTH
auTepaTypy K HeMmy. B pedepare packpeiBaeTcs coaepKaHHE HCCIenyeMon
npobsieMbl. Pabota Hax pedeparom momoraeT yriayOuTh MOHMMAaHUE OTAEIbHBIX
BOIIPOCOB Kypca, POopMUPOBaTh U OTCTAaUBATh CBOIO TOUKY 3pEHUS, TPUOOpETaTh U
COBEpIICHCTBOBATh HABBIKM CaMOCTOSITENIBHOM TBOPUECKOM paboOThl, BECTH
aKTUBHYIO IMO3HABATEIILHYIO paboTYy.

JUisi mpoBeleHUs TEKYIIEero KOHTPOJs M MPOMEXKYTOYHOW aTTecTaluu
OPOBOANUTCA HECKOJBKO YCTHBIX ONPOCOB, TECT-KOHTPOJBHBIX paboT u

KOJJIOKBUYMOB.



VIIl. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U U
INPOI'PAMMHOI'O OBECIIEYEHUA

.HPIHCHBI’IOHHOE? [MporpaMMHOC O6€CH6‘I€HI/ISI, YCTAHOBJICHHOC Ha IIK B

[Mxone 6I/IOM€I[I/ILII/IHBI H UCIIOJIB3YEMOC B PaMKaX OCBOCHUA JUCIHHIIJINHBI:

HaunmenoBanue nporpaMMHOro

Bepcus Haznauenue
KOMIIJICKCA
Windows Seven Enterprice SP3x64 OrnepaliiOHHAs CUCTEMA
Eset NOD32 Antivirus 4.2.76.1 CpezncTso obnapyxeHus
BPE€IOHOCHBIX IIPOTpPaMM
MicrosoftOffice gOlO 14.0.6029.1000 )
npodeCCUOHANIBHBIN TITIOC OducHsIlil nakeT

MicrosoftOffice

npodeccruoHaNbHbIN MTtoc 2013 15.0.4420.1017 OduCHBIH MakeT
7-Zip 9.20.00.0 OOyyJaromuii KOMITJICKC
IIporpamMm
AbbyyFineReader 11 11.0.460 OGy4aOIIHi KOMILTEKC
IIporpamMm
CoogleChrome Bpaysep Just paGoThi B
42.0.2311.90 W

ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

MarepuanbHO-TEXHHYECKOE  OOeclieueHnue  peanu3aldd  JTUCIUTLIAHBI
BKJIIOYAET B ce0sl ayJUTOpPUU ISl MPOBEACHUS JEKUUU, Ja00paTOpHbIX padboT U
MPAKTUYECKUX 3aHATUH, OOCCICUCHHBIC MYJILTUMEIUWHBIM O00O0pYy/IOBaHUEM U
COOTBETCTBYIOIIIME CAHUTAPHBIM U ITPOTUBOMOJIOKHBIM MTPaBUJIaM U HOPMaM.

Jns  mpoBeneHuss J1aOOpaTOPHBIX pabOT HCMOJB3YeTCS  XUMHUYECKas
nabopatopus, aya. M315, pacrosnosxkeHnHas 1o aapecy: BnaguBocTok, o. Pycckwmii i
Askc .10, kopmyc 25.1,mmomane 96.4 M2 OCHaIleHHAs COOTBETCTBYIOIIUM

7a00paTOpHBIM OOOpPYIOBAaHUEM UM HWHBEHTApEM: KOHIYKTOMETp, MOJISIPUMETP

MOJIyTEHEBOM, pH-meTp BBITSKHOM mkadg, pedpakTomeTp,



CHEKTO(OTOMETPTEPMOMETP CIHUPTOBOM, BOJsiHASL OaHs, CEKyHAOMEp, CYIIMIbHBIN
mkad, COUPTOBKHU, BeChl JabopaTopHbie (4 K. TOYHOCTH), (PUIBTpOBaIbHAsS
Oymara, HHIUKaTOpHas OyMmara, JJakMyc, CIIMYKHU), MOCY0i (TIpoOupku, mpoOKu ¢
ra300TBOJIHOM TpPYOKOM, 4acOBOE CTEKJIO, UIMHAPHI MEPHBIC, BOPOHKU, KOJIOBI
KOHMYECKHE IUIOCKOZOHHBIE Ha 250 cM® co mumdom, KONObl KOHMYECKHE
mwiockomonHas Ha 500 cm® co mumpom, npobku npurepthie  (29/32),
KPUCTAJUIU3aTOPhI, IKCUKATOPBI, IITATUBBI JJIsi MPOOUPOK, nMuUneTku Ha 1, 2, 3, 5
cM®, CTEKISHHBIE MNAJOYKH, OIOPETKM TIPaJyMPOBaHHBIE Ha 25 cM°, CTakaHbl
mepuele Ha 100, 250, 500 cm®, dapdopoBas mocyma (CTYIKH, NECTHKH,
IUTACTUHKK), MEH3YpKH, €pIIMKH JabopaTopHble, 4Yamku [letpu, pe3nHOBbBIE
TPYIIH, THTEIh, CTCKISHHBIC HAKOHCYHHWKH JISI TPYOKH, QIOHXK, MPOBOJIOYKU
MEJHBbIE) U peakTuBamMu (TekcaH, OpomHasi Boja, mepmanraHaT KaiugaKMnOq4
(mopomrok, 2 H pactBop), pactBop NaHCOs3; (1 %, 5 %, 10 %), >THIOBBIHA
cuptCoHs0OH (95 %), mecok, cepnas kuciora H,SOy(konmentpupoBanHas, 10
%), xapoua kameius CaCp, Tosyosi, OyTHJIOBBIN CIHPT, aMHJIOBBIH CIIHPT,
nponwioBblil  ciiupT, mimnepuH, cyiabpar memu (I1)CuSOgy(mopomok, 1 %
pactBop), runapokcua Harpus NaOH (mopomrok, 10, 30 % pactBopsi), GuxpoMaT
kamust KyCr,O; (mopomnok), peaktuB TosuleHca (aMMHA4yHBIA pacTBOP OKCHIIA

cepedpa) [Ag(NH3):]JOH (10 %), ykcycuas kucimora (10 %), maBeneBas Kuciaora

(10 %), dymaposas kucimora (10 %), mypaBbuHas kuciora (10 %), BUHHas
kucinora (10 %), amerar Hatpus (MOPOIIOK), CYKIHMHAT HATPUs(TIOPOIIOK),
OeH3oitHas kuciIoTa (MOPOIIOK), MeTWiIeHOBbIM opamwkeBbii (0,1 H pactBop),
comstnass kuciora HCl (10 %), roummu (0,2, 1 % pactBop), dheHondTanenH,
METHIICHOBBIM KpacHbIl, Qopmanpaerua, xiaopun xenesa (HHDFeCls (10 %
pacTBOp), alleTaT CBUHIIA, BOJHBIN pacTBOp ssuuHOTO Oenka (2 %), XJIopua HaTpHs
NaCl (mopomiok, HachIIICHHBIA BOJHBIA pacTBOp),a3oTHas kucinorta HNO3
(KOHIIEHTpUpOBaHHbIH pacTBOp), cynbdar ammouus (NH4).SO, (mopoimok),
pacTuTensHOe Maciio (ITOJICOTHEYHOE, PAIICOBOE, JILHSHOE, JIP.), PACTBOP Caxapo3bl
(1 %), pactBop ¢pykto3sl (1 %), pactBop ritoko3sl (1 %), pacTBop pe3opiuHa,

pactBop ManbTo3bl (1 %), pactBop makTo3wl (1 %), pactBop kpaxmana (1 %),



CIIUPTOBOM pacTBOp #oma, »(hUp OTUIOBBIM OYHUIIEHHBIH, QeHondTanenH,
ruapokcua kamus KOH(0,1 Monw/i), Boga IUCTWIIIMPOBAaHHAs, THOCYIb(aT
HaTpus Na;S;03(0,05 moib/m)).

Mono010k Lenovo C360G-134164G500UDK c HcrouyHnkom
oecnepedoitHoro nuranuss Powercom SKP-1000A; DxpaH c 31€KTpONpHBOIOM
236*147 cm TrimScreenLine; [IpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Iloxcucrema crnernuain3vpoOBaHHBIX KpeIICHUN
obopynoBanusi CORSA-2007  Tuarex; IlogcuctemMa  BHUICOKOMMYTAITHH:
MatpuuHblii kommytatop DVI DXP 44 DVI ProExtron; ymmuaurens DVI no
Butoii mape DVI 201 Tx/RxExtron; Iloacucrema ayauoKoMMyTamuud U
3BYKOYCHJICHUS; aKyCTHYEeCKas cuctema Jisi moronouyHoro Monraxa SI 3CT LP
Extron; Mukpodonnas neminuHas paauocucrema Y BU nuanazona Sennheiser EW
122 G3 B cocraBe OecnpoBOgHOrO MHKpodOHA W TPUEMHHKA;, HUDPOBOH
aynuonpoueccop DMP 44 LC Extron; CereBoii KOHTpoJUIEp ynpasieHus Extron
IPL T S4; 6ecnipoBoaubie JIBC nnst oOygaronuxcsi od0ecreueHbl CUCTEMOM Ha 6a3e
touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS).

Jist  caMocCTosITeNIbHONW  paboThl  OakalaBpOB MOTYT  HCIIOJIB30BATHCS
cienytoume nomenleHus: YuraneHele 3anbl Hayuynoit OuOmuorexku JIBOY c
OTKPBITBIM JIOCTYNIOM K oHy (Kopryc A - ypoBeHb 10).

Mowno6s0k HP ProOne 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 HMartepuer 500 MoOut/cek. PabGoume w™ecta mma  srogeit ¢
OTPaHUYECHHBIMU BO3MOXKHOCTSMHU 3/I0POBBSI OCHAIIIEHBI JUCIIJICSIMUA U IPUHTEPAMHU
bpaiins;  o0opymoBaHBl:  TMOPTATUBHBIMH  YCTPOWCTBAMH  JUIsl  YTCHUS
MJIOCKOMEUYATHBIX  TEKCTOB, CKAaHUPYIOIIMMH M YHUTAIOUIMMH  MalllMHaAMU
BUJICOYBEIIMYUTEIIEM C BO3MOXXHOCTBIO  PETYJIALIMM  LBETOBBIX  CIEKTPOB;
YBEIUYUBAOIIUMHU AIEKTPOHHBIMU Tynamu u yJIbTPa3BYKOBBIMU

MAapKHUpPOBIINKAMU.



[Tpunoxenue 1

MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHIS POCCUNCKOM ®EJEPALIUN
dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECHEUEHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOLHINXCA
Mo JUCHUILIHHE «DPU3NYecKass U KOJJIOUIHAST XUMMS
Hanpapaenue noarorosku 19.03.01 buorexnosorust
npoduis «llumeBas OMOTEXHOTOTHS
®opma NOATOTOBKH OYHAA

BaaauBocTok
2020



Ilinan-rpadguk BbINOJHEHHSI CAMOCTOSITEIbHOI padoThl N0 TUCHUILINHE

Bun IIpumepHbIe
Ne Harta/cpoxkn N
CaMOCTOATEIbLHOM HOPMbI BpeMeHH dopma KOHTPOJIs
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 00eCreUrBaIOT MOJATOTOBKY CTYyACHTa K TEKYIIUM
ayIUTOPHBIM 3aHATHUSAM. Pe3ynbTaTrhl d3TOW IMOATOTOBKH MPOSIBJISIOTCS B
AKTUBHOCTHU CTYJICHTA Ha 3aHATHUSIX, BBIMTOJTHECHHBIX KOHTPOJILHBIX Pa0OT, TECTOBBIX
3aJlaHui U Ap. GOPM TEKYIIEro KOHTPOJISL.

Jl5ig peanuzanyy caMOCTOSITENIbHON paOOThI CO3/IaHbI CIIEAYIOIINE YCIOBHS:

1. CryneHTsl o0ecIieyeHbI UH(OPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITPaBOYHUKAM, YYEOHBIMH ITOCOOUSIMHT);

2. Jlns mpoBemeHWs TPAKTUYCCKUX W JIAOOPATOPHBIX 3aHATHU TIO
MpeIMETy MMEIOTCS MeToaudeckue mocoousi. CTyJAeHT UMeeT BO3MOXKHOCTh
3apaHee (C OINEpeKEHHEeM) TOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIUPYIOIIHE BOTPOCHI, 1 OOPATUTHCS 3a IMOMOIIBIO K MPEIOJTaBaTENI0 B
ciiy4ae HeOOXOIMMOCTH.

3. PazpaGoransr KOHTPOJUPYIOIINE MaTepHuabl B BUJIC
CaMOCTOATENFHBIX padOT M B TECTOBOHM (hopMe, TO3BOJISIONIUE OTNEPATUBHO
OIICHUTHh YPOBEHB MOJITOTOBKHU CTY/ICHTOB.

4. OpraHu30BaHbI €XKEHECITBHBIC KOHCYJIBTAIIHH.

CamocrosiTenpHas paboTa BKITIOYAET B CeOsI:

1. [ToAroTOBKY K MPAaKTHUECKUM 3aHATHSM;

2 [ToAroTOBKY K KOHTPOJIBHBIM paboTam;

3 [TonroroBky k 1abopaTopHBIM paboTam;

4. [TonroToBKy K 3a4eTy U 3aMEHY.

3) [Tnan-rpadvk BHIMTOTHEHUSI CAMOCTOSTEIIEHON PaOOTHI




Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 0 TUCHUIINHE

««AHaJIUTHYECKAs U (l)I/BKO.]'l.]'lOI/IIlHaﬂ XHMMUS»

(9) uac
Ne Hara/cpoxkn Bun [pumepubie | ®opMa KOHTPOJIS
n/n BbINOJTHEHHSI CaMOCTOSITEJIbHOM HOPMBI
padoThI BpeMeHH Ha
BbITOJIHEHH €
1 1-2 genenu CamocrosTenbHas 1 gac Onpoc nepen HayaaoM
3-ro cemecTpa pabota c KOHCIIEKTOM 3aHATHUS
2-ro Kypca U JIUTEPaTypoi Mo Pemenue
teme | Paznena 1. Pa3HOYPOBHEBBIX 3a]1a4
(mepeueHs 3a1a4 U
MIPUMEPHI UX PEIICHUS B
[Mpunoxennu 2 (ITP-11)
2 3-4 uenenun CaMocTosTebHas 1 gac Ompoc nepea HauaIoM
paboTta ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JIUTEPATYPOU IO Pa3HOYPOBHEBBIX 3a]1a4
teme 2 Pasgena 2. (TTIP-11)
KonTtp. padoraNel
3 5-6 uenenun CaMocrosTenbHas 1 ygac Onpoc nepes HayaaoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JTUTEPATYPOU O Pa3HOYPOBHEBBIX 33]1a4
teMmam 1-2 Paznena 2 3ammra 1a6. paboThl
Nel (TIP-6)
4 7-8 Henenn CaMocTosTeNbHAs 1 yac Onpoc mepes HauaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEILICHUE
U JTUTEPATYPOU IO Pa3HOYPOBHEBBIX 3a]1a4
teme 1 Paznena 3 Omnpoc nepexn HayaIoM
3aHATHUS; PEIICHUE
Pa3HOYPOBHEBBIX 33]1a4
3amuTa y1ab. paboThI
Ne2 (TTP-6)
5 9-10 venenu CaMocTrosTenbHas luac Omnpoc nepen HauaaIoM
paboTta ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JJUTEPATYPOU O Pa3HOYPOBHEBBIX 33]1a4
teMaM Pa3nena 4 KonTtp . pabota Ne2
(ITP-2)
6 11-12 "Henenu CaMocTosTenbpHas 1yac Onpoc niepen Hayaaom
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEILICHUE
U JTUTEPATYPOU T10 Pa3HOYPOBHEBBIX 3a]1a4
temam 1-2 Paznena 3 (TTP-11)
7 13-14 nenenu CamocrositenbHas 1 gac 3amiura 1ao.
pabota ¢ KOHCIIEKTOM pa6oTsiNe3 (IIP-6)
U JTUTEPATYPOH IO
teme 1 Pasnena 4
8 15-16 Henenn CamocrosTenbHast lyac 3amuTa 1a6. paboT




paboTa ¢ KOHCIIEKTOM Ne4, 5 (ITP-6)
U JIUTEPATYPOU 1O HTorosoe

2P 4
Teme - Fasjena TECTUPOBAHUE
(oOpasibl TECTOB B
[TpunoxxeHuu 2)

9 17-18 uenenn CamocTosTenbHas 1 yac prFJ]LII‘/'I CTOJI.
paboTa ¢ KOHCIIEKTOM Juckyceus (YO-3,
U JIUTEPATYPOU 1O VO-4)

temaM 1-2 Pazuena 4

ITonroroska coo0- OK3aMeH (BOHp. K

IeHMH ¢ DK3aMEHY B
HCIIOIb30BAHUEM [Ipunoxenuu 2)
MAO

9 yac

TpeOoBanuss K TPeACTABJICHHI0 U O(POPMJICHHUIO Pe3yJabTAaTOB
CaMOCTOAATE/IbHON PadOThI

bonpmas wacte ydeOHOro wmarTepuania JIOJDKHa OBITH IpopaboTaHa
CTYJIEHTOM CaMOCTOSTENILHO, BHE ayAUTOPHBIX 3aHATHI. CaMocTosITeNbHAs paboTa
CTYJCHTOB SIBJISIETCSI HEOTHEMJIEMOW COCTABHOM YACThIO MpPOILECCa MOJATOTOBKHU
CIICLIMAJIMCTOB.

ITon camocTosiTenbHOM pabOTOM CTyJeHTa MOHUMAETCs YacTh Yy4deOHOU
TUIAHUPYEMOU pabOThI, KOTOPAs BHIMIOIHSAETCS MO 33JIaHUI0 M TPU METOJUYECKOM
PYKOBOJICTBE  TIperojaBarefisi, ©0e€3 €ero  HEeMOCPEeACTBEHHOTO  y4acTHs.
CamocTtosiTenbHass pa0oTa HampaBieHA HAa YCBOEHHUE CHUCTEMBl HAy4YHBIX U
npoecCHOHANIbHBIX 3HAHUM, (OPMUPOBAHUE YMEHUN U HABBIKOB, MIPUOOPETECHUE
OIIBITA CAMOCTOSITEIbHOW TBOPUYECKOU JNEATEITLHOCTH.

CamocTtosiTenbHass paboTa CTYJAEHTOB BKJIOYaeT B C€e0sl IMOJTOTOBKY K

71ab0paTOpHBIM paboTaM, MOJATOTOBKY K KOHTPOJIBHBIM MEPOTIPUSTHSIM,

Kpurepuu oieHK# caMmocToATEIbHOI Pa0d0ThI
[Io Teme nmd C€aMOCTOSITEIBHOTO M3YYE€HHUS CTYIACHTBI ONPAlIMBAIOTCS
YCTHO, BBINOJIHSAIOT NHUChbMEHHBIE KOHTPOJIbHBbIE PAOOThI, OIIEHUBAIOTCS 10

OITAOAILUIEHON CUCTEME.




Ounenka «OTIMYHOY

A) 3agaHue BBIIOJHEHO MOJHOCTHIO.

b) Otuet/0oTBET COCTaBIEH IPaMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.

I') Marepuan noHsT, 0CO3HaH U YCBOEH.

Ouenka «Xopouo»

A), B) - Te ke, uTo U npu orieHKe «OTIUYHOY.

B) Herounoctu B OoTBeTax Ha BOMPOCHI, KOTOPhIE HCIPABISAIOTCA MOCIIE
YTOUHSIIOIIUX BOITPOCOB.

[') Marepuain noHsT, 0OCO3HaH U YCBOEH.

Ouenka «Y10BJICTBOPUTEIBLHO»

A), b - Te xe, uTto U npu oueHke «OTINIHOY.

B) Herounoctu B 0TBETax Ha BOMPOCHI, KOTOPHIE HE BCEr/la MCIPABISIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

I') Marepuan noHsT, 0OCO3HaH, HO YCBOEH HE I0CTATOYHO MOJIHO.

Ouenka «HeynoBiaeTrBopuTeJIbHO»

A) IIporpamma He BBIIIOJTHEHA MTOJHOCTBIO.

b) YcTHBIM OTYET M OTBETHI HA BOMPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

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



[Ipunoxenue 2

MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHUS POCCUMCKOM
OEJIEPALINU
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIICHUES
BBICIIIETO MPO()ECCHOHATTBHOTO 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

INEPEJOBASA UH>KEHEPHAS IIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB
1o AMCHUIUINHe «Pu3nvecKass ¥ KOJJIOMJIHAS XUMMSD)
Hanpasienue noarorosku 19.03.01 buorexnosorust
npoduis «llureBas OMOTEXHOIOT U
®opMa NOATOTOBKH OYHAS

BaaauBocTok
2020



MMacnmopt ®OC

o IMCIOMIIJIMHE «Du3nueckasa u KOJUIONJIHAadA XUMMUA»

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIETeHIHH
COBPEMEHHBIE METOJbI M TEXHOJIOIMH (B TOM YHCIIE
3Haer uH(pOpMalMOHHBIE) B  o0nacth  (U3HYECKON U
OK-5 CHOCOOHOCTBIO KOJIJIOUIHOM XUMHHU
UCIIOJIb30BATh
COBpPEMEHHBIE METOJBI M UCIIOJIL30BATh COBPEMEHHBIE METO/BI M TEXHOJIOTHH (B
TexHoioruu (B TOM | Ymeer TOM uHciae W WHPOPMAIMOHHBIE) B  objacTu
qucie (U3NYECKON U KOJUTOUTHOW XMMHUU
nH(pOPMAIMOHHBIC) B
npoeCCHOHATLHOM TEPMHUHOJIOTHEN, HaBBIKAMH UCIIOJIB30BAHUS
JEATENBHOCTH Bragcer | COBPEMEHHBIX METOJIOB M TEXHONOIHH B obnacTu
pusnueckoin u KOJIJIOMHOM XUMUH B
poeCCHOHAIBHON JEATEIHHOCTH,
OIIK-2 croco6HOCThIO U OCHOBHBIE 3aKOHBI B oOOmacTh (QuU3MUECKO U
TOTOBHOCTBIO KOJUIOMJHOM  XHUMHH, METOAbI MATEMaTHYECKOrO
HCIIOJIB30BaTh OCHOBHBIE | 3HAET aHaju3a W MOJEIMPOBAHUS, TEOPETHYECKOTO M
3aKOHBI SKCIEPUMEHTAILHOIO  MCCIIEAOBAHUA B 00JacTH
€CTECTBEHHOHAYYHBIX (H3MIECKON U KOJUIOMIHOM XUMUH
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
MareMaTH4eCKOrO y
AHATH3A - TEPMUHOJIOTHEN, HABLIKAMH HCIIOJIL30BAHUS 3aKOHOB B
MOJICTTHPOBAHHUS, obnacTu (QU3MUECKOH U KONJIOUAHOW XUMUU B
TeOpETHUECKOTO 1 | Braseer npo()ECCHOHANBLHON  IEATENLHOCTH,  IPUMEHSATH
KCTIEPHMEHTAIBHOTO METOIbI aHanm3a, TEOPETHYECKOTO u
HCCIIeIOBAHHS SKCHEPUMEHTAIBHOTO ~ MCCIIENOBAaHUS B o0JlacTH
bu3MYECKON U KOJUTOMIHON XUMUU
JIaHHBIE O COBPEMEHHOW (PU3MYECKOM KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX B
3HaeT obsacTi (PU3NYECKON M KOJUTOUIHONW XUMUH, CTPOEHHUE
OIK-3  cHOCOGHOCTIO BEIIECTBA JUIA IIOHUMAas OKPYXKAIOIIEro MHpa M
UCITOJIb30BATh 3HAHUS O ABJICHUS IIPUPOJIBI
COBPEMEHHOM UCIIOJIb30BAaTh 3HAHMS O COBPEMEHHOM (U3MUYECKOM
Gusnyeckoll  KapTuUHE KapTHHE MHpa, POCTPAHCTBEHHO-BPEMEHHBIX
MHpa, IPOCTPAHCTBEHHO- | YMeeT 3aKOHOMEPHOCTSX,  CTPOCHMHM  BEmlecTBa  JUIA
BPEMEHHBIX HOHMMAHUA OKPYKAIOLIEr0 MUPA M SBJIEHUM IPUPOIBI
3aKOHOMEPHOCTIX, B 00J1aCTH (PU3NYECKOM U KOJUIOMIHOW XUMUH
CTPOCHHMH BEIICCTBA JUIA TEPMHUHOJIOTHEN,  CIIOCOOHOCTBIO  HCIOJIB30BAHUS
HOHNMaHH 3HaHMS O COBPEMEHHON (PU3MUYECKON KApPTUHE MUpa,
OKpYZKAIOMICro  Mupa 1 IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
FABJICHAN HPUPOJBI Bnageer | cTpoeHMM BemlecTBAa JUIA MOHUMAHHs OKPYKAIOILIETO
MHpa M SIBJIEHHH MPUPOIBI B 001aCTH (PU3HUYECKOM M
KOJIJTOUTHOM XUMHH B po¢eCCHOHATBHON
JEATENBHOCTH
I1K-9 BJIAJICHUEM | 3HAET OCHOBHBIE ~ METOABI M  TPUEMBI  IIPOBEIECHUS




OCHOBHBIMH METOJIaMHU U OKCICPUMCHTAIBHBIX HCCIICAOBAaHUN B(OU3NYCCKOH U
npUeMaMH  TPOBEICHHS KOJUIOUIHON XUMHHU
OKCICPUMCHTAILHBIX OpUMEHATHL  METOALI U INPUEMBI  [IPOBEIEHUS
MCCJICNIOBAaHNH B CBOCH | Yyieer SKCIEPUMEHTAIBHBIX HMCCIIEA0BAHUN B (DU3MUYECKOM U
npo(ecCHOHANBHOI KOJUIOUTHOM XUMUH
o0nactu
Brageer | HAEBIKaMH MIPOBEICHUS IKCTIIEPUMEHTAIBHBIX
MCCJICI0OBaHMH B (PU3MYECKON M KOJIJIOMTHON XUMHUH
CTaHJIApTHBIE W CEePTU(DUKANMOHHBIC HCIIBITAHUS
3naer CBIPbsl, TOTOBOH TMPOAYKIHMH M TEXHOJIOTUYCCKUX
nporeccoB B 00jacth (U3MYECKOW W KOJUIOWIHOMN
[1IK-10 - cmocobHOCTBIO XUMHAHK
MIPOBOJIUTH CTaHAAPTHHIC
OPOBOJIUTH  CTAHAAPTHBIE W  CEPTH(HUKAIIMOHHBIC
U cepTH(UKALNOHHBIC .
UCTIBITAHUS ~ CBHIPbSl, TOTOBOW  MHPOAYKIUU |
UCTIBITAHUS CBIPBs, | YMeer .
. TEXHOJIOTUYECKHX TIPOIIECCOB B 00JIACTH (PU3HUECKOM
TOTOBOM MPOAYKIUU H .
Y KOJUIOMJTHOW XMMHUHU
TEXHOJIOTUIECKHUX
[POLIECCOB CHOCOOHOCTBIO IPOBOJIUTH CTaHJapTHHIC u
Braneer CepTU(HUKAIIMOHHBIC HCIBITAHUS  CBIPhS, T'OTOBOM
OPOAYKIIMM W TEXHOJOTMYECKUX  IPOLECCOB B
(U3UYECKON U KOJUTOMJIHON XUMUHU

IlIkaJia oueHuBaHNusI YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIU I
no AucuumiInie «Pusnuyeckas U KOJJIONIHAA XUMU»

Koa n Jrtansl GOpMUPOBAHUA KpHMTepuH NnoKa3aTeJan 0aJ1ab1
¢opmynupoBka KOMIETEeHIHH
KOMIIETCHIIUH
COBpPEMEHHBIC CriocobHOCTD 45-64
COBpPEMEHHBIE METO/bI U OTucaTh
METOIBI U | TEXHOJOTHH (B | COBpEeMEHHbBIE
S TEXHOJIOTUH (B TOM | TOM YHUCIIE METO/bI U
qHUCIIe MH(OPMALIMOHH | TEXHOJIOTUH (B
(moporos
OK-5 ot UH(pOpPMAIMOHHbIE) | ble) B 001acTH TOM YHCJIE
B obnactu | pu3nveckon u nH(}OpPMaLIMOHH
CITOCOOHOCTELIO | YPOBEHB) o o
¢busnueckoit U | KOJUIOMJIHOMU pI€) B 00IacTH
UCIIOJIb30BaTh . 9
KOJUIOUTHOH XUMHAA ¢buznveckoi u
COBpPEMEHHBIC .
XUMUU KOJJIOUTHOM
METO/IbI u
(5 XUMHHA
TEXHOJIOTUH
Ymenne CriocoOHOCTB 65-84
TOM qucie UCIOJIb30BATh
MIPUMEHSATh MIPUMEHSATh
uH(pOpMaLIOH COBPEMEHHBIE
COBpPEMEHHBIC COBpPEMEHHBIC
HbIE) B METO/IbI u
METOBI H METOBI H
npogeccruoHat TEXHOJIOTHH (B TOM
o ymeer TEXHOJIOTHH (B | TEXHOJIOTUH (B
BHOU qucie u
(mpoaBUH TOM YHCIIE U TOM YHCIIE U
JEATEIbHOCTH M nH(}OpPMaLIMOHHBIE)
YTBIi) nHGOPMAIMOHH | UHPOPMALIMOHH
B o0nactu
. ble) B 00JacTH ble) B 00JacTH
¢buznueckoi " 9 .
. ¢buznyeckoit u ¢buznyeckoit u
KOJIJIOUTHOM . .
KOJJIOUTHOM KOJJIOUTHOM
XUMHHU
XUMHHU XUMHHU
BJIAJICET TEPMUHOJIOTHEH, Bnanenue CrniocobHOCTD 85-100




(BBICOKMI) | HaBBIKAMH TEPMUHOJIOTHEH, | CHOPMYIUPOBAT
WCIIOJIb30BAHUS HaBbIKAMU b U IPUMEHUTh
COBpPEMEHHBIX WCIIOJIb30BaHUS | TEPMHUHOJIOTHIO,
METOJIOB U | COBPEMEHHBIX HaBBIKU
TEXHOJIOTHH B | METOJIOB U WCIIOJIb30BAHUS
obrnactu TEXHOJIOTHH B COBpPEMEHHBIX
(busnueckoi u | obnactu METOJIOB U
KOJUIOMHOM (busnueckoil u TEXHOJIOTHH B
XUMHUHU B | KOJUIOMJIHOMN obnactu
npodeccuoHalbHO | XUMHUU B (buznueckoil u
i IeSITeTbHOCTH, npodeccuoHalb | KOJUIOUTHOU
HOH XHUMHH B
JeSITeIbHOCTH, | IPOQecCHOHATb
HOM
JeSTEIIbHOCTH,
OCHOBHBIC 3aKOHBI | OCHOBHBIC CnocoOGHOCTH 45-64
B 00J1aCTH | 3aKOHBI B omnucaTh
(dbuzmdeckoi u | obiactu OCHOBHBIC
KOJUTOWTHOM (busmueckoil u 3aKOHBI B
XUMHH,  METOJIbI | KOJUIOUTHOU obriactu
MaTEMaTHYECKOTO | XUMHUU, METOABl | (DU3HUYECKOU H
OIIK-2 JHact aHaym3a U | MaTEMAaTUYECKO | KOJUIOMIHOMN
CIIOCOOHOCTBIO S;p oros MOJICTTUPOBAHUS, ro aHAIH3a | XUMHH, METOJIBI
u ypOBEHS) TEOPETUYECKOT0 M | MOJCIMPOBAHUS | MATEMATUYECKO
TOTOBHOCTBIO IKCIIEPUMEHTAIBHO | , ro aHaJIH3a B
UCIIOJIb30BAaTh rO MCCIENIOBAaHUS B | TEOPETUYECKOTO | (DU3MUECKOM U
OCHOBHEIE o0acTh i KOJUTOUTHOM
3aKOHBI ¢busnueckoit U | DKCTIEPUMEHTAN | XUMUU
€CTECTBCHHOHA KOJUTOWTHOM BHOTO
YUHBIX XUMHH WCCIIEJIOBAHUS
IUCIUIUIMH B HCIIOIB30BaTh Vmenne CrrocoOHOCTE 65-84
npodeccruoHan OCHOBHBIE 3aKOHBI | IPUMEHSATH MPUMEHSITh
BHOM B o0JyacTH | 3aKOHBI B 3aKOHBI B
JIeATETBbHOCTH, ¢busnueckoit u | obnactu obrnactu
IIPUMEHSATH KOJUIOUTHOM ¢buznueckoil u ¢buznueckoil u
METO/TBI ymeer XUMHH, TPUMEHSTH | KOJIOUTHOU KOJUTOUTHOM
MaTeMaTHYECK (npoBuH METOTbI XUMUH, XUMUH,
Oro aHaiM3a u yThii) MaTeMaTHYeCKOrO | MPUMEHSTH MIPUMEHSITh
MOJICTTHPOBAHU aHaJIn3a U | METOJIBI METOJIbI
A, MOJICTTUPOBAHUSI B | MATEMAaTHYECKO | MAaTEeMAaTUYECKO
TEOPETUICCKOT obiactn TO aHAJIM3a TO aHAJIM3a
0 u busnueckoi U | MOJICTTMPOBAHUS | MOJECTUPOBAHUS
AKCIIEPUMEHTA KOJUTOUTHOM
JBHOTO XUMHH
UCCIICTOBAHHSI TEPMUHOJIOTHEH, Bnanenue CriocoObHOCTB 85-100
HaBbIKaMHU TEPMHHOJIOTHEH, | chopMyTHUpOBaT
HCITIOJIb30BAHHUS HaBBIKaMU b ¥ TIPUMEHUTh
BIIa/IeET 3aKOHOB B 00JaCTH | HCTIONH30BAHUS | TEPMUHOJIOTHIO,
(BeICOKMH) | pusnueckon U | 3aKOHOB B ompeeTeHUs U
KOJUTOUTHOM obnactu TMIOJIOKCHHUSI B
XUMUHU B | pu3HUECKOU U obmactu
npodecCHOHATLHO | KOJUIOUTHOU (busnuecKoil u




W JIeATENBHOCTH, | XUMHUU B KOJUTOUTHOM
MIPUMEHSITh npodeccuoHanb | XUMUU
METOABI  aHanmn3a, | Hou
TEOPETHUYECKOT0 MU | IeATeIbHOCTH,
IKCIIEPUMEHTAILHO | TIPUMEHSTH
ro HCCJIEIOBaHUS B | METOAbI
obactu aHamu3a,
¢busnueckoi U | TEOPETHUECKOTO
KOJUTOUJTHOM U
XUMHH JKCIIEPUMEHTAI
BHOTO
UCCIIEJIOBAHUS B
CBOCH 00JacTH
3HaHue CnocoO6HOCTH 45-64
OCHOBHBIX OOBSACHUTH
JaHHbBIE 0 .
. CBEICHHI O JTaHHBIE O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
(dbuzmdeckoi . .
(buzmdeckoi (buzmdeckoi
KapTUHE MUPA,
KapTUHE MHpa, | KapTUHE MHUpA,
MIPOCTPAHCTBEHHO-
IMPOCTPAHCTBEHH | MPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMCHHBIX
3HaeT 3aKOHOMEPHOCTSIX
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(moporoB | B obnactu
ot (usiieckoit u | X B obnactu sIX B 00y1actu
OIIK-3 . (buznueckoil u (buzndecKoit u
YpOBEHb) | KOJUIOWJHOMU . o
CIOCOOHOCTHIO KOJUIOUTHOM KOJUTOHTHOM
XUMHH, CTPOCHHE
UCIIOJIb30BATh XUMHH, XUMHUH,
BeIeCTBa TUTST
3HAHUS 0 CTpPOCHHUE CTPOCHHE
COBpPEMEHHOM nofHMas BEIIIECTBA IS BEIIIECTBA IS
P . OKPYKarOIIero
buznueckoit MTOHUMAs MTOHUMAs
MUpa U SIBICHUA
KapTHUHE MHpa, S OKPYKAIOIIETO | OKPYXKAIOIIEeTO
MIPOCTPAHCTBE pbHb MUpa U SBIICHUS | MHPA U SIBICHUS
HHO- IPUPOJIBI XUMHUU | IPUPOIBI
BPEMEHHBIX Ymenne CriocobHOCTB 65-84
HCIIOJIb30BaTh
3aKOHOMEPHOC UCTIONIb30BATh UCTION30BATh
SHAHUS 0
TSAX, CTPOCHUU . 3HAHUSA O 3HAHUSA O
COBpPEMEHHOM . .
BellecTBa IS . COBpPEMEHHOM COBpPEMEHHOM
¢buznueckoi . o
ITOHUMAaHUS ¢busnueckoi ¢busnueckoi
KapTUHE MUpa,
OKPYKAOIIEeTO KapTUHE MHpa, | KapTUHE MHUpA,
MIPOCTPAHCTBEHHO-
MUpa " MIPOCTPAHCTBEHH | MMPOCTPAHCTBEH
. BPEMEHHBIX
SIBIICHU I 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSIX,
TIPUPOJIBI yMeeT CTDOCHIM 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(mponBUH P SIX, CTPOCHHH SIX, CTPOCHHH
BIi1) BemecTRa VA BEIEeCTBa I BEIEeCTBa I
yr MMOHNMAaHHUS
MTOHUMAaHHUS MTOHUMAaHHUS
OKpYIAIOIIEro OKPY’KAIOIIETO | OKPY’KAIOIIIETO
MHpa U SBICHUU DY . Py o
MHUpa U SBICHUHN | MHUpa U SBJICHUN
TPHPOIET " | npuponer B TIPUPOJIBI B
obnactu PHPOII PHPOII
. obnactu obnactu
¢buznueckoi " . .
. ¢buznueckoil u (dbuzmveckoit u
KOJUTOUTHOM . .
KOJUTOMTHOM KOJUTOMTHOM
XUMHH
XUMHH XUMHH




Bnanenne 85-100
TEPMUHOJIOTUEH, tepmuHosiorueii, | CnocoOHOCTh
CIIOCOOHOCTBIO CIIOCOOHOCTBIO | MCIIOIB30BaHUS
HCIIOJIb30BAHHUS HCIIOJB30BaHUS | 3HAHUS O
3HAHUS O | 3HaHUA O COBPEMEHHOMN
COBPEMEHHOM COBPEMEHHO (dbuzngeckoi
¢buznyeckoi ¢buznyeckoi KapTUHE MUpA,
KapTHUHE MHUpa, | KapTUHE MHUpa, MIPOCTPAHCTBEH
MPOCTPAHCTBEHHO- | MPOCTPAHCTBEHH | HO-BPEMEHHBIX
BPEMEHHBIX 0-BPEMEHHBIX 3aKOHOMEPHOCT
3aKOHOMEPHOCTSIX, | 3aKOHOMEPHOCT | SIX, CTPOCHUU
BJIAJIEET CTPOCHUHU sIX, CTPOCHHUH BEIECTBA IS
(BbICOKMI) | BellecTBa JUIA | BellecTBa I IOHUMAaHUS
MMOHUMAaHUS [IOHUMAaHUS OKPYKaroIIero
OKPY>KaIoIIEero OKPY>KaIOIIEeTo MUpa U SABICHUI
MHUpa H SBJICHUW | MUpA U SBJICHUH | MPUPOJIBI B
MIPUPO/IbI B | IPUPOABI B oOnactu
oOnactu oOnactu ¢busndeckoi u
(buzmdeckoi u | usnueckoit n KOJIJIOMIHOM
KOJUIOWTHOM KOJIJIOWTHOM XUMHU B
XUMHH B | XUMHU B npodeccruoHab
npodeccnoHaIbHO | MPOQECCHOHANb | HOM
# IeITelIbHOCTH HOM EITENLHOCTH
eI TENLHOCTH
3Hanue CrrocoOHOCTE 45-64
OCHOBHBIX HMETH
I1K-9 METOZOB U MpeCTaBICHUE
OCHOBHBIE METOJIBI
BIIaJIEHUEM u nonems | TPHEMOB 00 OCHOBHBIX
OCHOBHEIMH sHACT POBEEHHS p MIPOBEACHUS METOHAaxX U
MeTodaMH | P JKCIIEPUMEHTANl | MpuemMax
(OpOTOB | AKCTIEPUMEHTAJIbH
prHeMaMu o . | BHBIX MIPOBEICHUS
BIN BIX MCCIEIOBaHUMI N
MIPOBEICHUS . UCCIIEJIOBAaHUI B | SKCIIEPUMEHTAI
YpOBEeHb) | B (UBHUYECKON U .
HKCIIEPUMEHTA KOJITOHIHOM dbuzmveckoit u BHBIX
JIBHBIX MU KOJIJIOUTHOM HCCIICIOBaHUM B
HCCIIEN0BAHUI XUMHH ¢buznyeckoit u
B cBOEH KOJLJIOUJTHOU
npodeccuoHal XUMUU
BbHOI 00acTH YMmenune CriocoOHOCTE 65-84
[1K-9 NIPUMEHSATH NIPUMEHSATH
BIIaJIEHUEM — METOIBI U METOIBI U
OCHOBHEIMH P MIPUEMBI MIPUEMBI
METOJIbI ¥ TIPUEMBI
METOZAMH | MIPOBEICHUS MIPOBEICHUS
MIPOBEICHUS
prHeMaMu yMeeT SKCTIEPUMEHTA | SKCTIEPUMEHTAIT
IKCIIEPUMEHTATIbH
MPOBEJICHUS (mponBuH N — BHBIX BHBIX
HKCIIEPUMEHTA | YTBhIi) B Qusmucckoil 1 HCCIEA0BAHUM C | UCCIENOBAHMM C
JIbHBIX . y4eTOM 3HaHHWI | y4eTOM 3HaHUU
. KOJIJIOUJHON
HCCIIe0BaHUMI MU B 00JacTu B 00JacTu
B CBOEH (busnueckoil u (busnueckoil u
npogeccuoHal KOJIJIOUJHOU KOJIJIOUJHOU
BbHOI1 00acTH XAMHUHA XUMUH
BJIaJIEET HaBBIKAMU Bianeuune CrocoOHOCTB 85-100
(BBICOKMI) | MpoBEACHUS HaBBIKAMH MIPOBEJICHUS




HKCHEPUMEHTAJIbH
BIX HCCIICIOBAHUM
B (U3MYECKON U

IIPOBEACHUSA
CTaHJAPTHBIX U
cepTuduKaIon

CTaHJApTHBIX U
cepTudHUKaIMOH
HBIX MCIBITAaHUH

KOJUIOUTHOM HBIX UCIIBITAHUHM | CBIPbs, FTOTOBOM
XUMHH CBIPbsI, TOTOBOH | TPOIYKIIMH C
IPOIYKIIUH C y4eTOM 3HaHUI
YYETOM 3HAHHWH | B 00JIACTH
B o0OJyactu (buznveckoit u
¢buznyeckoit u KOJUIOMAHOM
KOJUTOUTHOM XUMHH
XUMHH
3HaHue CrnocoGHOCTh 45-64
CTaHIAPTHBIX H | UMETh
CTaHJIapTHBIE U cepTu(dUKAIMOH | MPEICTaBICHHE
cepTU(UKAIMOHHBI | HBIX UCTBITAaHUH | 00
€ HCTIBITAaHUS CBIPBSl, TOTOBOM | CTAaHAAPTHBIX U
SHACT CBIPBSI, TOTOBOI NPOAYKIMH U | CepTH(PHUKAINOH
(moporos MIPOIYKITUH U TEXHOJOTHYECKH | HBIX UCIBITAHUN
Hﬁp TEXHOJIOTHYECKUX | X TPOIECCOB B | CHIPbS, TOTOBOU
MIPOLIECCOB B obriactu OPOAYKIIHUU U
YpOBEHbB) .
oOnactu ¢u3nYecKoil M | TEXHOJIOTUYECK
¢buznueckoil u KOJUTOHUTHOM UX MPOLIECCOB B
KOJUIOUTHOM XUMUHU obnactu
XUMHH (buznueckoil u
KOJUIOUTHOM
XUMHH
ITK-10 -
Ymenne CriocobHOCTD 65-84
CHOCOOHOCTBIO MIPOBOJIUTH
IPUMEHSITh IPOBOJIUTH
IPOBOJIUTH CTaHJApTHBIC U
CTaHJApTHBIE U | CTaHAAPTHHIE U
CTaHJapTHBIC U cepTU(UKAITOHHBI
CepTUUKAIMOH | cepTU(PUKALNOH
cepTU(HUKAIIO € WCTIBITAaHMS
. HBIC WCIIBITAHUS | HBIC UCTIBITAHUS
HHBIE CBIPBSI, TOTOBOM . .
yMmeeT CBIPbsI, TOTOBOH | CBIpbs, TOTOBOM
UCTIBITAaHUS (nposuH MIPOTYKITUH H IDOIYKIME 1 | TpOTyKIHH H
CBIPBS, po/ TEXHOJIOTUYECKUX POALYK POALYK
. YTBIi) TEXHOJIOTUYECKU | TEXHOJOTHUYECK
TOTOBOM MPOIIECCOB B
X TIPOLECCOB B | UX MPOIIECCOB B
OPOAYKIIMH U obnacTtu
. obrnactu obrnactu
TEXHOJIOTMYEC ¢buznueckoil u . .
. ¢usnueckoil U | pusmueckon u
KHX TPOLIECCOB KOJJIOUTHOM . .
KOJUJIOUTHOM KOJUJIOUTHOM
XUMHH
XUMHH XUMHH
CIOCOOHOCTHIO Bnanenue CriocobHOCTD 85-100
MTPOBOIUTH HaBBIKaMU MIPOBEACHUS
CTaHJIapPTHBIE U MIPOBEICHUS CTaH/IaPTHBIX U
CepTHU(QHUKAIMOHHBI | CTAHAAPTHBIX | | CepTU(UKAMOH
€ UCTIBITAaHUS cepTU(UKAIMOH | HBIX UCIIBITAHUN
BIACeT CBIPbsl, TOTOBOM HBIX HCIIBITaHUH | CHIPbsI, TOTOBOU
(BbicoKH) MPOTYKITUH U CBIPBSI, TOTOBOM | MPOTYKITUU H
TEXHOJIOTHYECKUX | TPOMYKIIMA ¥ | TEXHOJIOTUIECK

IIPOLIECCOB B TEXHOJIOTMYECKH | UX IIPOLIECCOB B
dbuzmveckoit u X (buzmdeckoit u
KOJUIOUTHOM MPOIECCOBPU3N | KOJIOUIAHOM
XMMHUU B YeCcKOM U | XUMUH B
po(heCCUOHATIBHO | KOJUIOMIHOM npodeccuoHalb




U IeITeNbHOCTH XUMHUH B | HOU
npodecCHoHaNIb | ACATEIHHOCTH
HOH
JIeSITEIILHOCTH

IIpuMepHBIA NTepeYeHb OLEHOYHbIX CPEACTB

IIpomexkyTouHasi aTTecTaums CTyI€HTOB.

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

3aver (CpenctBo MPOMEKYTOYHOTO KOHTPOJS) — 3aJaHusi K

3a4ery

Ik3ameH (CpeacTBoO NPOMEKYTOYHOTO KOHTPOJIS) — BOIIPOCHI K
HK3aMEHY

Tekymas arrecramusi CTyaAeHTOB. Texyiias aTrTecTaiusi CTYACHTOB IO
JTUCITUTIIMHE TTPOBOIUTCS B COOTBETCTBHUH C JIOKAJIbHBIMA HOPMATHBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

IIpuMepHbIi nepevyeHb OeHOYHBIX cpencTs (OC)

|. YcThbiit onpoc.

CobGecenoBanne (YO-1) (CpeacTtBo KOHTPOJISI, OpPraHM30BaHHOE Kak
crielMalibHasi Oeceqia MpernojaBaresisi ¢ 0O0ydJarIIUMCS Ha TEMbl, CBSI3aHHBIC C
M3y4yaeMoW JUCHUIUIMHOM, M pacCUYMTAaHHOE Ha BBISICHEHHE oObeMa 3HaHUU
oOy4aromierocs mo ompeeeHHOMY paszieny, TeMe, nmpobieMe u T.1.) - Bompocsl
o TeMaM/pasjienam AUCIHUTIIAHEI.

2. Kontponbshas pabora (I1P-2) (CpenctBo KOHTpOIISI, OpraHU30BaHHOE Kak
caMocCTosiTeJIbHasi paboTa O0ydaroluxcsi Mo TeMaM Kypca M pacCUUTaHHOE Ha
BBISICHCHHE 00beMa 3HaHMU 00YyYaroIlerocs Mo OMpeAcICHHOMY pas3feily, TeMe,

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




3. KomokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOCHHST y4€OHOTO
MaTepHuaia TeMbI, pa3jiesia Wi pa3/ieJIoB TUCIUIUIMHBI, OPTaHU30BAaHHOE KaK
y4ueOHOE 3aHATHE B BUJIE COOECEIOBaHMS MPEo1aBaTesl ¢ 00yJaromUMUCcs) -
Borpocsl o Temam/paszenam TUCHUTLITAHBI

4. JJabopatopnas padota (I[1P-6). CpencTtBo KOHTPOJIS YCBOCHHS YIE€OHOTO
MaTepuaia TeMbI, pa3Jiesia WK pa3zesioB JUCIUIUINHBI, OPraHU30BaHHOE KaK
HKCIIEPUMEHTAJIbHOE YYEOHOE 3aHsTHE.

5.Kpyrublii cTon, nuckyccus (mpoBeAeHUe 3aHATui ¢ anemenTamu MAO)-
(YO-3, YO-4).

6. Pa3HOypOBHEBBIE 3a/1a4u, PEKOMEHAYEMBIE JUIl CAMOCTOSTEIbHON
paboTel mo aucrumiuHe (ITP-11)-

3ajaun ¢ MpUMEpPaMu PEIICHUI TPUBEICHBI HUXKE.

Pa3H0ypOBHeBI>Ie 3aJav4u, pCKOMCHAYCMBIC A1 CaMOCTOSITCIIbHOM pa6OTBI

10 AMCHOHUIIIINHC «Dusznyeckas u KOJIJLIOMAHAasA XUMUA .

1. MHorue MUKpOOpraHU3Mbl, BKIIFOUAs APOKKH, TOTYHatOT HEOOXOIUMYIO
HHEPTHUIO B pe3yJIbTaTe COpaKMBAHUSI TTFOKO3bI B 3TAHOII:

C6H1206 (Kp) - 2 C2H5OH ()K) +2 C02 (F)

Bhruncnute KoJM4ecTBO TEIIOTHI AH®, KOTOPYIO JIPOXOKH MOJYYaroT U3 1 MoJib
TITH0K03bl. CpaBHHUTE TIOJIYYCHHBIH pe3ysbTar ¢ AH° peakuuu:

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

2. Haitnure TeroBoi 3 exT peakiuu (a), eCiau U3BECTHBI TEIIOBbIE 3P (EKTHI

peakuuii (6) (Tabs.1). Tabmauma 1

3agau Peakuus (a) Peaxrus (0)
a




CH,+Cl,= CH5CI +
HCI

CHsCI(r) + 3/2 O,= CO2+ H,0 (k) +
HCI - 687,0 x/Ix
H, + % O,= H,0 (k) — 285,84 x]Ix
Y.H, + %Cl, = HCI - 92,5 ]Ik
CH4+ 20,= CO, + 2H,0 (x)-890,31
K]k

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 xJIx
H, + % O,= H,0 (k) — 285,84 xJIx

N,+ 3H>= 2NH;

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

5 — 14. Bpruucnure cCTaHAAPTHYIO TEIJIOTY 00pa30BaHMs COSTUHEHUS

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

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

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

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

Ta6muia 2

3ana BemectBo 3ama BemectBo
Ja Ja

5 CsH14 (T) — rekcan 10 CH4ON; (kp) — MoueBHHA

6 CsHs (5x) — 6eH30m 11 CsH7N(x) — anmn

7 C3HsO3 (5x) — rmuepun 12 C12H22011 (xp) — caxapoza

8 CioHs (xp) — HadpTammna 13 C2oH7N(T) — mumeTnmamMua

9 CsHsO (kp) — dhbenon 14 CsHsN (k) — nupuauH

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

JUTSL CIIeyFOIUX peaknuid (Tadu. 3). Ompenenure, B KaKOM HalpaBIEHUU TTOUAET

peaxkuus npu crasgaptHoM nasiaeHud U 298K. Ipu pelieHnu 3agay UCroab3yiTe

nanubie Ta0a. 1 [punoxeHusl.




Ta0Omuma 3

3ana YpaBHeHUue 3ana YpaBHeHUe
qa qa
15 CaCy(1)+2 H,0 (%) — 20 CO2+4H; = CHy +
CzH; + Ca(OH); +2H,0(r)
16 2C0, =2C0O + 0O, 21 CO+3H,;=CHs+
17 CoHe=CoHs+ H> 22 H20(>K)
18 C+ H,O(r) =CO + H; 23 CHs+ CO,=2CO + 2H,
24 CO + H,O(x) = CO, +
19 2H,+CO — CH3;OH (F) H,
Mg COs (kp) = MgO (xp)
+ CO,
25. Omnpenenute 36. 37. 25. Koncranta  paBHOBecusK peakuun

yTepUPUKaIU

CH;COOH + C,HsOH« CH3;COOC;Hs + H,O npum pganHO#M TemmepaType
paBHa 4. BbBIYMCINTH PAaBHOBECHOE KOJUYECTBO 3(Upa, €CIU HUCXOJIHAs CMECh
coaepxkut 0,5 kMoiab cnupTa U 1 KMOJIb KACIIOTHI.

26. JlaBnenne HackimieHHoro mnapa Boasl npu 40°C pasno 7375,9 Ila.
Brruncnure naBneHuE mapa pacTBOpa, KOTOPBIM COAEpKUT 15 r rimnepuHa B
400 r BOZBI.

27. Omnpenennre, W3 CKOJBKMX AaTOMOB COCTOHUT MOJIEKYJIa CEpbl, €CIH
TeMIrepaTypa KureHus pactsopa 4,455 r cepsl B 50 r 6enzona Ha 0,891° C Beime
TEMIEPATypbl KUIEHUS YHMCTOrO OeH30ja. DOYIMOCKONMHYECKas IOCTOSHHAs
oen3osa paBHa 2,60 rpaa/moib.

28. CKOJILKO TPaMMOB TJIMIIEpUHA cieayeT pactBoputh B 0,002 m3H,0, uTo6s

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

29. Kposs yrkonoca 3amepsaer npu -0,51°C. TlpuHuMas miIoTHOCT IJIa3Mbl
KpOBU paBHOH 1 r/cM3, paccuuraiite eé ocMoTHueckoe aasienue npu 34°C.
30. Boaueblit pacTBOp anndaTuueckoro CrupTa, cojepxkamuii 6,55 r BeiecTra B

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



MaccoBas J0Jisi COUPTa B BOJHOM PAacTBOpPE, €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 Boasl npu 20°C cocrapiser
0,0231-10° I1a. Onpenenure: a) AaBIEHUE Mapa HaJ PACTBOPOM; 0) OCMOTHYECKOE
JIaBJICHHUE ITOTO PacTBOpA.

32. Ilpu pacnpenenenuu QeHoslla MEXKIYy BOJONM M OEH30JI0M MOJIY4YEeHBI
caemyromue nanuele (C B kMonb/ Mo):

(O 3:10)) (ISP 0,0316 0,123 0,327 0,750

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

Onpenenure  k03(pUIIMEHT pacHpeiesieHUsi U TOKa3aTellb CTEeNeHU B
dbopmyIie, ONMCHIBAIOIIEH 3aKOH paclpeaesiCHUs.

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

34. KpuBas naBieHus mapa CMECH BOJBI M a30THOM KUCIIOTBI MMPOXOIUT YEPE3
MUHHUMYM, COOTBETCTBYIOMUN 68,4% (Macc.) a3oTHOU KucinoThl. Kak HazbiBaeTcs
sra cmech?  Kakum oOpazom OyaeT NOpoOUCXOOUTh TIEPETOHKAa pPacTBOpa,
comepxkaimiero 25% kucinotel? B KkakoM ciydae MOXHO OyAeT MOIy4YUTh
O€3BOJIHYIO

35. VY nenbHas 3JIEKTpUYECKas IIPOBOJIUMOCTH pactBopa
NH4OHxonuentparnumeiit 0,0109 kmons/M® cocraBuna 1,22 <102 Cm-m? , a nipu
0,0219 xmons/m® ee 3nauenue 1,73 102 Cm-m. PaccunraiiTe COOTBETCTBYIOLINE
yKa3aHHBIM KOHIICHTPAIIUSIM PAcTBOpA 3HAYCHHS SKBUBAJIECHTHBIX JJICKTPUUECKHUX
MIPOBOJIUMOCTEM, CTETICHEW IUCCOIMAIMM U KOHIIEHTPAIMd HOHOB THAPOKCHUIA.
Omnpenennure TakXe 3HAYCHHE KOHCTAHTHI JAMCCOIMAIMHM JAHHOTO JJIEKTPOJIUTA.
s NH;OH 4= 27,1 Cm-M? -kmomb L,

36. BpluncauTe KOHIIEHTPALMIO MOHOB BOJopoaa U PH BoaHOro ykcycHou

KHCJIOTBI



80. Toxk cumoii B 1,5 A npoxoaut uepes pactBop CuSO,4 B TeUEHHUE ABYX YaCOB.
KakoBa macca BblieNMBIIIEHCS 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 Ipoiecce?

38.  DmekTpoIBWKyIlas cuia 3jeMeHTta SkoOu — JlaHudns, B KOTOpOM
KOHILEHTPAllMd WOHOB MEIW W LHMHKA OJIMHAKOBBI, IIPHU 18°C paBHa 1,10 B.
Brerunciure DJIC menu, B kotopoii konumeHtpamus Cu?*pasma  0,0005, a Zn?*
cOOTBETCTBEHHO 0,5 MOJB/IM>,

39. BJIC uenu:

CTaHHapTH[tIﬁ KCI

}KeﬂynquTﬁ Bonoponusii
BOJOPOJIHBIN (HACHIIL.) COK BIEKTPOJ
AIIEKTPOJT

paBHa 0,082 B. Onpenenute pH xenynodHoro coka.

40 — 44. TlpuBemuTe cXeMy DICKTPOXUMHUYECKOTO (TaIbBAHMYECKOTO)
aneMeHTa (Tabia. 5) W paccMOTpUTE peakluu Ha dJeKTpoaax. Paccuutaiite
3HaueHusa D/1C, MakcuManbHOM ANEKTPUUECKON pabOThl 1 KOHCTAHTHI PABHOBECHS
npouecca (yclaoBUS CTaHOApTHbIE).  3HAUEHUS CTaHAAPTHBIX AJIEKTPOIHBIX

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

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

45. Iuukossiii anekTpon norpykeH B 0,1 H ZnSO,. Beluuciaure, HaCKOJIBKO
W3MEHHUTCS TOTEHIMan ImHKa, eciu pactBop ZnSO, pazbaButh B 10 pas,

MNpCAIOJIOKUB CHadYalla, 4TO KAXKYHIAACss CTCIICHb JUCCOLUALIUU TIPH p336aBJIeHI/II/I



HE M3MEHSETCA, a 3aTeM, yuuThiBas, uro «,,. 11 0,1 H pactBopa paBHa 0,40, a

Kaaic

s 0,01 1 —0,64.
46. Kakosa D/1C nenu:
Bonmopomssii 0,5 M mypaBsugag | M ykcycHas  Bomoponnsbiit
AIEKTPO KHUCIIOTa KHCIIOTa AIEKTPO/I,
€CJTM He PUHUMATH BO BHUMaHue MU Py3noHHsi 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 %.
CuuTas pacmaa MOJOHUS PEaKIMEH MepBOTO MOPSIKa, HAMIUTE KOHCTAHTY
CKOPOCTH U TIEPHO/I TIOJTypaciaja.

48. Ilpu xpaHeHUH OWOMpenapara yCTaHOBJIEHO, YTO KOHCTaHTa CKOPOCTU
ero pasnoxenus mpu 20°C cocrasmser 1,5-10° ¢, Onpenemare cpox xpaneHus
Karncyn Ouonpenapara (Bpemsi pasznoxenus 10% BemectBa) mpu  3TOH
TeMIiepaType.

49. MHNmeroTca craedymrolide JaHHbIC, ITOKa3bIBAIOIIME 3aBUCHMOCTH
KOHIICHTPAIIUU UCXOJHOTO BEIIECTBA YK30TEPMHUIECCKON pPEaKIIMH OT BPEMEHHU:

t, MuH 0 10 20 30

C, MOJIB/IM° 2,0 1,0 0,5 0,25

Onpenenure NOpsIAOK KHHETUHYECKOTO YPABHEHUS PEAKIINY.

50. PactBop caxapo3bl KoHueHTpamueil 0,3 mons/mm® B Teuenne 30 MuH
unBeptupyercss 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,. BeluncianTe KOHCTaHTY CKOPOCTH 3a/IaHHOM peakinu
opu TeMmmeparype t, M OompelnenuTe, CKOJIBKO BELIECTBA IMPOPEarupoBayio K
MOMEHTY BPEMEHH 7, €CJAHM HadajdbHas KOHIEHTpauus Bemectsa C,(MOJb/M).
HauanpHble KOHIEHTPALMKM PEArupyroluX BEIIECTB OJWHAKOBBI, IOPSIOK

PCaKIKU CHUTATD IO MOJICKYJIAPHOCTH.



Ta0muna 6

3agaua Peakuus t oc kl t, oc k2 t3,OC T, MUH CO
51 |2HI=H;+ 1, 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
52 | 2NO + O,=2NO; 0 0,00363 86 0,0112 40 15
53 | 2NO;=2NO + O, 600 83,9 640 407 620 60 2,0
54 |(CHs)—> CHs— | 560,2| 000687 | 650,2 | 0,146 |590,2| 40 |152
CH= CH2
55 | COCIl,-CO +Cl; 382 0,5310 472 67,7 410 10 0,8

56 — 58. Onpenenute rpadUIECKUM CIIOCOOOM PHEPTHUIO AKTUBAIIUHA PEAKIIAN 10

JdaHHBIM, IIPCACTAaBJICHHBIMHA B Tabi1. 8

Tabnuia 8
3anava Peakius [TapameTpsl
56 Cu + (NH4)2S,0g = t°C 20 40 60
CuSO4 + (NH4)2S04 K*10° 9,6 186 82,86

t°C 150 200 250

57 2NOCI = 2NO + Cl; K*10° 3,65 76,3 104,5
t,°CO 45 65

58 N2Os5=N,04+ % O, 487

K*10° 0,0767 49,8

59. BBeneHue aHTHOKCHUJAHTA B CUCTEMY HM3MEHWIO SHEPTUI0 aKTUBALIMHU

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

KAaKyl0 CTOPOHY) aHTUOKCHUJIAHT U3MEHHII CKOPOCTh Mpolecca?

60. Bo CKOJIbKO pa3 BO3pacTET CKOPOCTh PEAKIUHU MPU MOBBIIEHUN

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

125,61 x/Ix/monb? ConocTaBbTe 3TO MOBBIIIEHUE CKOPOCTH C PACCYUTAHHBIM 10

ypaBHeHuto Bant-I'odda mpu yciaoBum, uto TemMmnepatypHbiii KodhpuimeHT

peaKUuuy paBeH [IBYM.

61.. JlenaTypauusi HEKOTOPOro BHUpycCa SBIAETCS MPOLIECCOM MEPBOTO

nopsijika ¢ sHeprueit aktuBanuu 630 kJ[>x/Moib, Iepro moiypacnana BUpyca rnpu

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




62. B Tabn. 7 npuBeaeHbl 3HAUEHUS] KOHCTAHT CKOpoCTe peakuuu k, u kK,
npu Temneparypax t,u t,. BbelYuciuTe KOHCTaHTYy CKOPOCTH 3aJlaHHOM peakiuu
npu TeMmmeparype t,u OmNpeaesuTe, CKOJbKO BEHIECTBA IPOpPEarupoBajio K
MOMEHTY BPEMEHH 7, €CIM HadajJbHas KOHIEHTpamus BemecTBa C,(MOIb/MS).

Hauvanbnbie KOHOCHTpAMK PpCarupyromux BCIICCTB OAWHAKOBLBI; IIOPAI0OK

pe€aKunn CUUTATh 110 MOJICKYJIIPHOCTH.

Ta0muma 7
3anaya Peakrms t °C K t. °C k2 t3’0C T, MUH CO
48 |2HI=H,+ 1, 356 |8,09-10° | 389 | 0,000588 | 374 68 2,5
49 | 2NO + O,=2NO0O, 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 | COCIl,CO +Cl, 382 0,5310 472 67,7 10 0,8
410

53. BBeneHue aHTHOKCHUIAHTAa B CHUCTEMY W3MEHWJIO SHEPTUIO aKTHBAIUU
npolecca okucieHus xupa Ha 9,6 x/lx/mons npu -7°C. Bo ckonbko pas (U B
KaKyl0 CTOPOHY) aHTHOKCUJIAHT U3MEHHII CKOPOCTh mporiecca?

54. Jlenatypauusi HEKOTOPOTO BHpYCa SBJSETCS MPOLECCOM TMEPBOIO
nopsizika ¢ sHeprueit aktuBauuu 630 kJ[>x/Moib, IEpHOJ MoJIypacnana BUpyca npu
30°C pasen 5 gac. Uemy pasen nepuos nonypacnana mpu 50°C?

55. Paccuuraiite, Kakoe KOJMYECTBO AKTUBHUPOBAHHOIO YISl HEOOXOAUMO
17151 ouncTkr 500 M3 CTOUHOM BOJBI OT COCAUHEHHUH PTYTH C KOHIEHTpaUei

0,047 mr/am® 10 npeaensHo aonyctumoint konnentpanuu (I1J1K), paBHOi

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

56. OO1as MOBEPXHOCTh aIbBEOJI JIETKUX YEJIOBEKA COCTABIISIET B CPEITHEM

92 m?. Kakoe 4uciio MOJIEKYI KHCIOPOa MOKET aJcopOMpOBaThCs HA DTOM
MOBEPXHOCTH, €CJIM IUIOMIAb, 3aHUMAeMasi OJHOW MOJIEKYJIOM KHCIIOpOJa, paBHA
21:10%° M?? PaccumnTaiiTe BeIMUUHY YAEIbHON afcopOLHU KHCIOPOAa B MOJIE/ M2,

57--62 . IlpuBectu HopmyTy MUIIEIUTBI 30JI5, TOJTYYSCHHOTO MPU CIUBAHUN
BOJHBIX PaCTBOPOB BeIIeCTBAa A 1 HEOOIBIIOTO M30BITKA BemecTBa B (Tabur. 8).
Kakue noHbl B JTaHHOM ClTydae SBISIFOTCS MOTEHITManonpeaensomumu’? Kak




pacipeneNsiFoTCsl MPOTUBOMOHBI MEXTY aICOPOIIMOHHBIM U AU HY3HNOHHBIM
cnosimu? K xkakoMy a5eKTpoay OyIyT IBUTATHCS KOJUIOWIHBIC YACTHIIBI ATOTO
305181 Tipu BnekTpodopese? [IponsBeeHNst paCTBOPUMOCTH MaJIOPACTBOPUMBIX
BEILIECTB MIPUBEJICHBI B Ta0J. 9

TaOmura 8

3agaua A B
57 AgNO; K>S
58 NaOH BG(NOg)z
59 Bi(NOs3)3 Na,S
60 K>S Hg(NOs),
61 Pb(N03)2 Na3PO4
62 TI N03 KszO4

Tao0mnuma 9

[IpousBeaeHus pacTBOPUMOCTH MAIOPACTBOPUMBIX BemecTB npu 20°C

AgyS 6,0-10°%0 HgS 1,610%
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 MoaydeH IPH IOCTENIEHHOM Jo00aBieHnt K 20 cm®

0,01 M pactBopa nomuna kamus 15 cm® 0,2%-HOro pacTBopa HuMTpara cepedpa.
Hanucate Gpopmyity Mutienisl 00pa30BaBIIETOCs 30515 U ONPEACIIUTh HAPaBIICHUE
JBH>KEHUSI €r0 YacTUL B AJIEKTpUUYecKoM noJie. [InoTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA eAUHHUIIC.

64. Beluncnure 1o ypaBHEHHIO CEUMEHTAIIUN JUAMETP YaCTHULl CEPBI, OCETAFOIINX
B BOJIHOM cpejie, NPH YCIOBHMH, 4TO CKOPOCTh ocelanus pasHa 3,24-10° m/c, a
nocrosuaHas Ctokca 1,1-102; Ha30BHUTE cUCTEMY, K KOTOPOM OTHOCHTCS I10
pa3Mepy YacTHIl JaHHask JUCIIEPCHUSI CEPBI.

65. Hcnonb3ys ypaBHEHHE CEIUMEHTAIMOHHO-TU(PY3MOHHOTO paBHOBECHS,
paccuuTaiiTe BBICOTY HaJl HOBEPXHOCTHIO 3€MJIM, HAa KOTOPOii uucio yactul B 1 M3
a’p030JIs YTOJIbHOM MBUTH YMEHBIIUTCS B 4 pa3a, €ciu pagnyc chepruuecKux
qacTur coctasisier 108 M, miotHOCTh wacTum — 1,2 r/cM® ; MIOTHOCTHIO BO31yXa
MO>KHO TTpeHeOpeyb.

66. IIpu yapTpaMUKPOCKOTMUYECKOM HCCIEA0BAHUU THIPO30JIsl cepedpa B KIOBETE
womaneio 5,4-10% m? u rmy6unoi mydka ceera 2,5-10* M nogcunrano

2 vactuupl. Paccuntarh cpeHIow0 AIuHy pedpa yacTull, NpuHuMas ux Gopmy 3a
kyouueckyto. KonnenTtpanus 3oms 20-102 kr/m%, mnotHocTh cepedpa



10,5-10% kr/m®.

67. Kak u3MeHUTCS UHTEHCUBHOCTB PAaCCESIHHOTO CBETa, €CIU (PPYKTOBBIN COK,
SABIIAIOLIMUACS TUCTIEPCHON CUCTEMOM, TTOJIBEPTHYTh BO3JCUCTBUIO CBETA NIMHOW
BOJHBI 430 HM 1 680 HM COOTBETCTBECHHO?

68-72. IIpu uccienoBaHuu 307151 METOJOM MOTOYHOH yJIBTPAMUKPOCKOITHH
JlepsirnHa — Brnacenko B 00beMe 30714 V M, IPOTEKIIEM Yepe3 CUETHOE T10JIe
MHKPOCKOTA, MTOJACYUTAHO N YacTull. OnpenenuTe CpeIHuil pa3Mep 4acTHIl 1O
ma”HHBIM Tadi. 11

TabmumalO
3amau | Xapakrepuctuka |V-10, C, p-103, |Cpennuit
a 30714 M3 n kr/m® | ko/m® |Fam |
68 |Macusaublii Tyman 1,33| 50 |25.10° 0,9 [Pammyc
69 |['mapo30ib cepsl 2 100 |6,5-10° 1 |«
70 |BopasHoli TymaH 3 60 15-108 1 «
71 |Tuapo3ons 3010Ta 1,6 70 |7-10°% 19,3 |Pebpo xyba
72 | MacnisiHbIi TyMaH 1,5 53 21-10C 0,92 | Paguyc

73. Beruucnure C-moTeHIMA KOJUIOUIHBIX YacTHUIl CYJIb(Ua MBIIIbIKA B BOJIE,
ecnm ripu snekTpodopese 3a 180 ¢ rpanmna cmectunack Ha 5,4-1072 m. I'paguent
sHemmHero nous 8-:102 B/m, Baskocts cpexasl 1072 Ia-c, a ee audnexTpuueckas
MPOHUIIAEMOCTH 1.

74. DAEKTPOKUHETUYECKUN TTOTEHITUA 30J151 alleJIbCHHOBOTO COKa PaBEH
0,05 B. Onpenenure CKOPOCTh U AIEKTPOKUHETUYECKYIO TTOJABUAKHOCTD YaCTHIL
chepruueckoit GopMbI, ecli  AUAJICKTpUUYECcKas IPOHUIIAEMOCTh paBHa 54,1,
npunoxxenHas BHemHss DJ{C 120 B, paccrosiaune mexnay snexkrpogamu 0,40 m,
BaskocTh 4,5-102 Ia-c, a koapduuuent popmel yactul pasen 0,67.

75. Onpenenute NOpor KoaryJysiuy 30518 OKCHUJIa ATFOMUHUS, €CJIU ATOT
IpoIiecC TPOMCXOMT IpHU Jo0asieHny 50 cM® Xpomara Kanusl KOHIEHTpauei
0,01 xkmons/M> k 102 M3 30m111.

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

77. Ckonpko Bonabl moryioTuT 0,2 Kr ’kenaTWHA MNpU CTENeHUu HaOyXaHwus,
paBHOUl 500%? Ilpm KakuMxX YCIOBHUSX MOXKHO IOJIYYWTh WCTHUHHBIA PacTBOP
’KeaTuH B Boje?

78. Omnpenenute, CKOJbKO OEH30J1a MOTJIOTUT 5 KI' HATYpaJIbHOTO KaydyKa,
€CJIM cTerneHb ero Hadyxanus paBHa 320%? IloueMy kaydyk U pe3nHa HaOyXaroT

79. Omnpenenute kodpdunuent nuddysun caxapossl CioH22011 mpu 15°C.
[Inotrocts caxapa 1,587-10% kr/m®, Bsskocts pactBopa 0,001 ITa-c, monexymy
caxapa MOXHO paccMaTpHUBaTh Kak C()epUUECKYIO.



80. PaccuuTaiiTe MOJEKYISpPHYIO Maccy IMOJMBUHUJIAIIETaTa B alETOHE,
MOJIb3YSCh IAHHBIMU BUCKO3UMETPUUECKOTO METOIA:

KonuenTpanus pacteopa C, kr/m® 1,0 3,0 50 7,0

V nenbHast BI3KOCTh PacTBOPa My, 0,14 0,465 0,84 1,3
KoHcTaHThI k=47210° o =0,68

81. Ompenenure MOJEKYISPHYIO MacCy OTWILEIUIION03bI B TOJYOJe,
UCIIOJIb3Ysl IaHHbIE BUCKO3UMETPUUECKOTO METO/IA:

KonuenTparus 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 MOJICKYJLIPHYIO MACCy IMOJIMaMHAa B M-KPC30JIC, ITOJb3YACH
OKCIICPUMCHTAJIbHBIMU JAHHBIMHA MCTOda YHBTpaHGHTpH(l)yrI/IpOBaHI/IHI

KonuenTparus pacteopa C, kr/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=81,7-103 B=0,45

Pacuetsl mposectn 1o ypaBHeHmio So = KMB rme Sy — komncranra
CeIMMEHTAIMH TIPpU OECKOHEYHOM pasBeacHuH, T.e. ipu C— 0.

HPUMEPBI PEHIEHUSA TUIIOBBIX 3ATAY

3agaua 1. Onpenenute AH, AU, AF, AG, AS nipu cTaHZapTHBIX YCIOBUSAX IJIs
peaxuu

C,H, + 2H,0(x) = CHsCOOH () + Ha.

HGO6XOI[I/IMBIG JAaHHBIC B34ATb U3 CIIPABOYHHUKA.

BermecTBo C2Ha(1) H>O(x) CH3COOH(kx)  Ha(r)
AH?,zgg’lo_G; Jox/xkmone 226,910  -286,043  -487,367 0

S9es-107°, Ix/(xmone-K) 200,963 69,990 159,943 130,680

Pewenue. Omnpenensiem TemnoBoit  3¢dexkr peaknuu npu 298 K,
BOCTIOJIb30BABIINCH CIEACTBHEM U3 3aKoHa ['ecca:

— 0 0 —
A1_1298 =2 (AH 208 )o6p.npon.peamnn_ b (AH 208 )oGp.ucx.peaKunn—



= [(-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(PHIIUEHTHI TOIBKO
ra3000pa3HbBIX BEIICCTR:

An=ny, —nc, =1-1=0.
(o] o .
CrnepnoBatenbHO, AH g5 = AU 5qq;

AS3es = 2(5298 )npon.peaxum[ - 2(5898 )ch.BemeCTB -
=[(130,680 + 159,943) — (200,963 + 2-69,990)]-10°% =
= -50,023-10° JIxx/(xmomb-K);
AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI3/KkMOIb.

CnenoBarenbHo, AFgs = AGagg = -127,284-10° Jx/kMoub. Peakuus BO3MOXKHA.

3agaua 2. Beruucnure crannmaptHyro sHepruto ['mb66ca AG° m ompenenuch
BO3MOKHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIAHN:

CsH1206(BOM) + 602(F) = 6C02(F) + 6H20()K)
AG3gg, KJlK/MoOms  -917,0 0  -39437  -237,23

N3menenue sneprun ['n60ca peakiuu BEIYUCIUM 110 hopMmyJie:

AG® =3v,AG — Zv,AG;,

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

3agmaya 3. Omnpenenure u3MeHeHWE HJHTponuM mpu nepexoge 2 kr HpO
p =1,0133-10° I1a B nap. YaensHas Ternora ucnapenus | = 2260,98-10% JTx/xr.
Pewenue. AS B iporiecce (pazoBoro nepexoaa MoACYUTHIBACTCA 10 hopMyIie
AS = LIT g,

rae L — rertora ucnapenus 2 Kr Bojbl. Ciie10BaTeNbHO,

L = 2-2260,98-10° = 4521,96-10° [T,



3
Ag = 492196-107 12,123-10° /K.
273+100

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

Pewenue.
COCl, «» CO+Cl,

l1-a a
pV = nRT;
1,7-10%°- 1,01325-10° = n8,314(400 + 273)103;
G L7 :107°.1,01325-10°

5 314.673.10° =0,0308-10*kmozb.

Mosnspras macca COCl; paBra 99, T.e. B cucreme ¢ocrena %(1—&) MOJIb

W E(1— a)10~° kmos, a CO u Cl; o Eoc MOJIb WA Eoc -10"°kMOTTB.
99 99 99

Jl1d onpenenienus oL COCTaBIIsIEM YPaBHEHHUE

E(1— o)+ 229 = 0,0308(0,0308-10"3kmous).
99 99
E—EOL+2 2’50c = 2,5 + 2’50L =0,0308;
99 99 99~ 99 99

o= 0,0308-0,02525 0,00555
0,02525 0,02525

=0,220.

Onpenensaem K.
Posu = Pcoci, ¥ Pco +Pci,

TI€ Posm — OOmee nasneHue pasHo 1,01325-10° Ila. Yucno moneil mocine
JUCCOITHAITIHU N PaBHO:
n=1-a+a+oa=1+a.

H&XO}II/IM NnapaoyuajdbHbIC JABJICHUS KOMIIOHCHTOB!

Pco =Pci, = mpo@u;



_ PcoPar, 0Pl 1+ a) _aof

K, = = = Posm =
P pCOC|2 (1+ 0{‘)2 (1_ a‘)poﬁm 1- OLZ o
2
= %1,01325-105;
1-0,220
5
K, = 0.0484 101325107 _  5153.10° = 5154 ITa.
0,9516

3agaya 5. Beraumcnuth gaBiienue napa 10%-ro pactBopa moueBuHbl CO(NHS>);
pu 50°C. JlaBnenue napos Boasl mpu 50°C pQ =12 320 H/m?

Pewenue. CornacHo 3akoHny Payisi OTHOCUTENBHOE TOHMKEHUE TABJICHUS TIapa
pacTBOpUTENA HaJ PAacTBOPOM PAaBHO OTHOILICHHIO YUCIA MOJIEH PAacTBOPEHHOIO
BEILIECTBA K CYMME YHCJIE MOJIE PACTBOPUTEIS U PACTBOPEHHOTO BELIECTBA:

0
Pa—Pa_ Ny
0 - _NB’
pA na+nb

rae Pa — JaBIEHHE Mapa HaJ YMCTHIM PACTBOPHUTEIEM IPH JAHHOU TEMIIEPATYE;

PA — MapUUAIBHOE JABJICHHUE I1apa PACTBOPUTENS HaJ PACTBOPOM IIPU TOU ke

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

PacTBOPUTEIIS.

B 100 r 10%-ro pactBopa moueBuHbI conepxkutrcs 10 r moueBuHBl U 90 T
BOIBI: Mconh,), =60; My o =18.

OnpenenseM 4ucio Mojiedl Mo4yeBuHBI (Np) U Boabl (N) B 100 r 10%-t0
pacTBopa.

n, :£=0,167 MOJIb; N, =i—g:5 MOJIb.

N3 3akona Payns crnenyer, 4To

0
Pa = pZ _& zlzgzo_w —11922 H/M2.
n

.+ Ny 5167

3agaua 6. Briunicniure temnepatypy 3amepsanus 15%-ro pactBopa caxapa B
BoJIe. MoJIsipHOE MOHMKEHUE TEMITEpaTyphl 3aMep3anus paBHO 1,86 rpaa/mMoib.
Pewenue. IIpumMensieM Kprockonuueckoe ypapHeHue Payis

M = gR 1000/(GAT),

rae K = 1,86 rpan/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 3Toro
YpaBHEHHS TOHUKEHUE TeMIIEPaTyphl 3aMep3aHus

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



Temneparypa 3amep3anus uuctoi Boabl 0°C. CnegoBaTenbHO, TeMIlepaTypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:
0-0,96° =-0,96°C.
C =1,03-10"* monp->.

3apaya 7. ['anbBaHUYECKHUI 3JIEMEHT COJICPIKUT MEIHBIM ((p(éu;_,+ Jou =0,337 B)

U KaJMUEBbIN ((p?: 2+ cd =-0,403 B) anekTpoanl. [lpuBenure ypaBHEHUE,

BbIpakaroniee 3aBUCUMOCTh JDJ[C OT aKTUBHOCTM HMOHOB, YCIIOBHYIO 3aluCh
raJlbBaHUYECKOTO BJEMEHTAa W YpaBHEHUE MPOTEKAIOIIEH B TaJlbBaHUYECKOM
areMeHTe peakuuu. Paccunraiite MakCMMaibHYIO0 padoTy Ipoliecca U KOHCTaHTY
paBHOBECHS.

Pewenue. Ha 3nekTpomax mpoTeKarOT MPOLECCHI

Cd-28 =Cd?*": Cu®* + 28 =Cu.

ypaBHeHI/IH AJI1 QJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

— 0 R_ . — 0 e
Peazjca = Pea?+/cd + F In Acg2r Peuztjou = Pev?/eu + oF In Agy2e

PaznocTth QJICKTPOAHBIX ITOTCHOMWAIIOB MOKHO ITPCACTABUTh ABYMS crocodamu:

RT, a2+
_ — 1.0 0 cd<t .
E, = Pey2tjod ~ Pouztjou = ((PCdZ*/Cd ~Pauzt /ey )+ oF In a '

. N 0 0 RT C 2+
E,= Pouvz/ou ™ Pog2t/og = ((PCu2+/Cu ~ Pz /o )+ Seih——.

[IpaBuBbHOM SBISIETCS BTOPAS 3aMMCh, TAK KAK € COOTBETCTBYET YCIIOBHE:
0_ 0 0 _
E" = (pCuZ*/Cu (P0d2+/Cd =0,74B>0.

VcnoBHass — 3amUCh  TajdbBAHMYECKOrO  JJEMEHTa, OTBEYAIOIIAs JTOMY
ypaBHeHHu10, umeer caeayromuii Bua: Cd|Cd?*||Cu?*|Cu. Ypasuenue xummueckoi
peakuuu Takoso: Cu?* + Cd = Cd** + Cu.

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

Wax = NFE,
rne E — DJIC peakuuu; N — 4KCIO MEPEeXOAAlIMX ANMEKTpoHOB; F — uncio Papanes,
pasHoe 96 500 Kn/moms.

Wax =2 - 96 500 - 0,74 = 142 820 (JI>x/moib) = 142,82 (x/I»/MOmb).



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

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

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

25,08

@ =0,059 npu T =298 K;
Qe —Prar —Epens  0,6994-0,3369-015

pH
0,059 0,059

3,60.

3agaua 8. O6paszoBanue pocrena mo ypasuenuio CO + Cl, = COCI; sBasercs

peakiueit OuMosekysipHoil. Paccuntarh KOHIIEHTpaluio (hocreHa yepes 2 4 nocie
HayaJla peakluu.

Bpewms, mun 0 24 42
Konuenrpauus CO nimu Cly, kmoms/M® (e = Cg,, ) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPEAECIISIEM IO YPABHEHUIO

1 X
t ala-x)
rac t— BpCMA; X — KBMCHCHHEC KOHICHTPAIWH,; a4 — Ha4YaJIbHAsd KOHOCHTPAIHA.

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

L= I 0,180 m3/(MMH-KMOJIB);
24 0,0187-0,01/3
1 0,0023

=0,179 m%/(MuH-KMOJIB);

27 42°0,0187-0,0164
k = 0,18 m*/(mun-kmoib) = 3-107° M%/(Mob-C).

N3 YpaBHCHHA KOHCTAHTBI CKOPOCTHM HAaXOAWMM HU3MCHCHHUC KOHICHTPAIHUN
HNCXOOHBIX BECIICCTB X, paBHOC KOHICHTPAIUN (bOCFCHaI

x = kta?/(1 + kta);



‘o 0,18-120(0,0187)

= = 0,00544 xmomn/M°.
1+0,18-120-0,0187

Yepes j1Ba yaca KOHIEHTpalus (ocrena crana pasHoii 0,0054 kmons/MC,

3amauya 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 nipu 30°C.
Pewenue. OrnpeneneHue -HHEPrUM aKTHUBAUMM BEAEM [0 YPaBHEHUIO

AppeHunyca:
2,3Ig& = A(i—ij
Ky T, T

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oueprus aktubaiuu E, = -AR
PemB ypaBHEHHE OTHOCUTEIBHO A, TTOIYYUM:

T,T,-2,3lg ﬁ
kl .

Tl _TZ

313-298-2,3lg 00342
0,0093 _

A= =-8080;
15

E,=8,314-8088 = 67 247 JI>x/M0b.

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

_ 8088-5
2,3-298-303
K3z = 0,0145 MUH ™,

Ig 303 — + 3,968 = —2,1627,

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

Pewenue. 3aBUCUMOCTH KOHCTaHTBI CKOPOCTH XWUMHYECKOW PEAKIUU OT
TeMIepaTypbl BbIpakaeTcss NpuOMMKEHHBIM mpaBuiiom Bant-I'odpda (3.3).
[IpeacraBum ero B ypaBHEHUE B Jiorapupmuieckoit popme:



In & = ﬂ In Y
K, 10
BroiBenem pacuétHyio ¢GopMmyny A JHEPrHM  aKTHBAIMH, HCIOJb3Ys
ypaBHenus Baut—I'odda u Appennyca:

RT,T,Iny

10

HOI[CTaBI/IB B nonyquHoe BBIpEDKeHI/Ie HN3BCCTHBIC IIO yCJ'IOBI/IIO 3a1a4u
3HAUYCHUS, BBIYUCINM:

E, =

8,31 JIx/(moms - K)- 283 K-318 K-In19
* 10 -
=48 001 Jx/monb ~ 48 kJI)K/MOJIb.
E.~ 48 xJI>x/M0Ib.

E

3amaya 11. Ha OCHOBE ONBITHBIX [JAaHHBIX, NOJYYEHHBIX IPH H3YyYCHUH
afcopOuuu yrieM OEH30MHON KHCIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OTIpEeETUTh rpaduecKy KOHCTAHTHI oL ¥ 1/N B ypaBHeHUN Dpeitnanmxa:

C, mons/cm® 0,006 0,025 1,04 0,118

X Mmoms/r 044 078 104 144
m

Pewenue.  Jlns  HaxoXIEeHHWsT ~ KOHCTAaHT  YpPaBHEHHUSI  HCHOJb3yeM
norapupmuyeckyto Gpopmy ypaBuenust Opeiinmxa:

Igazlgizng+llgC,
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON OEH30MHOM KUCIOTHI, MOJIb; M — HAaBECKa yTJis, T.
Haxomum snorapudmer C u X/m:

lgC 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
CtpoumM rpaduk, OTKIabIBas HAa ocu opauHaT Ig—, a Ha ocu abcnuce Ig C.
m

A

lg X/m
0,53

0




Otpesokx OA mpexacrasiser cob6oit Ig K B ypaBHeHUN nzorepmsl agcopOium, a
1/n sensercs tgo.. M3 rpaduka Buano, uro Ig K = 0,53, cienosarensro, K = 3.4;
tga = 0,4040; 1/n~ 0,4; n= 2,5.
Jnst manHOTO cityvast ypaBHeHHEe OperHIIMxa MOKHO 3aIliCaTh TaK:
x/m = 3,4C%,

3agaya 12. Kakoil nmyTh mpoiaET yacTuia 305 keie3a B atwanerare 3a 30
MUH OpM TpagueHTe noteHnmana 2-10° B/M, ecnm u3BecTHO, 4TO (-TIOTEHIMAI
yactull xene3a paBeH 80 MB. CpoiicTBa AucCnepcHOHHOM cpenbl (dTUJAleTaTa)
XapakTepU3yloTCad CIAEAYIOUIMMHA JaHHBIMU: OTHOCUTEIbHASl JUAJEKTpUUECKas
IIPOHUIIAEMOCTH paBHa 6, a Bs3kocTh — 0,43 mlla-c.

Pewenue. N3 YpaBHEHUS ['enbmrosnbria—CMOITyXOBCKOTO IS
ANEKTPOKMHETHYECKOTO Wi (-TIOTEHIMAlla OMpPEIeTuM 3JIEKTPOPOPETHUECKYIO
ckopocTh U yacTuir 3051s:

_e-gE

n-f
rIe € — OUIJIEKTPUYECKas MPOHUIIAEMOCTh CPEIbl, 1| — BI3KOCTh cpensl, Ila-:c; E —

rpajMaHT MOTeHIHana, B/M; €0 — NocTosHHAs Bakyyma, paBHas 8,85-10712 d/m; f —

ko3¢ ureHT GopMbl YaCTHIL.

U

G

[Tpumem, yTO YacTHIBI 3015 JKee3a uMmeroT chepudeckyro Gopmy (f=2/3) u
MO/ICTAaBUM YHCJICHHBIC 3HAYCHUS BEJTUYHMH B YPaBHCHHE:

U_8,85-10‘12-6-2-103
0,43-1072.2/3

80-10°%=29-10"° (m/c).

[TyTh wacTuir S paccunuTaem Mo ypaBHEHUIO:

S=U-1t=2,910°m/c- 30 - 60 ¢ = 0,052 m
S=0,052m=5,2 cm.

3agaua 13. OnpenenuTs MOJEKYISIpHYIO Maccy M, CHHTETHYECKOro Kay4yKa,
€ClIi M3BECTHO, YTO XapaKTEpUCTUUECKas BSA3KOCTh €ro pacTBopa B XJjopodopme
[n] = 0,0215, xoucTants! ypasHenus Mapka—Xaysunka K = 1,85-10° u o = 0,56.

Pewenue. JIna naxoxaenus M, ucrionbzyeMm ypaBHeHue Mapka—XayBuHKa

[n]=KM{.



BsizkocTth pacTBOpa nNoJuMeEpa ABJISACTCA XapaKTepHCTquCKOﬁ, T.C.

[n] = lim| =M. 100215 e,
C-0 M4, C

I7Ie 1 — BS3KOCTh PacTBOpPA: Mo — BSA3KOCTh YUCTOTO pacTBOpuTens — xjopodopma; C —
KOHIEHTpaLUs pacTBopa, Kr/m°,

Ileper Tem Kak OpuCTynaTe K  PEIICHUIO  330a4d, IPOBOJUM
jorapupMupoBaHue ypaBHeHHs] Mapka—XayBHHKa:

Ig[n] = IgK + algM;

U TOJIBKO TIOCJE 3TOr0 pPelmuM ero otHocutedabHo IgM;, a 3aTem mojcraBuM
JTAHHBIE 3a/1a4H:

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

Ig M = 5,48,

CnenoBatenbHo, M, = 10°48 = 302 000.
PacyeTpl 3HaueHUMH MOJIEKYJISIPHOM MAacCChl MOJHMMEPOB II0  METOIY
yIbTpaleHTPU(GYTUPOBAHUS OOBIYHO MPOBOJAT 110 YPABHEHHIO

S = KM?,

rne K u b — smnmpuveckne KOHCTAaHTBI; Sy — KOHCTaHTa CEAMMCHTAIIMU B
ylIbTpaueHTpudyre mnpu OECKOHEYHOM pa3BEICHUU. 3HAUYEHHE Sg HaXOMAT,
UCIIOJIb3Ysl JIMHEMHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHLeHTpauuen noiumepa
nyTeMm noctpoeHus rpaduka (otkianbias 3HaueHus C o ero adciucce, a 1/s — o
OpAMHATE U, MPOBOJSA TaKUM 00pa3oM IMOIYUYEHHYIO MPSIMYIO JI0 MEPECEUEHs €€ C
OpAWHATOM, HaxoAaT 1/Sg). 3aTeM ypaBHEHUE JTOTApUPMUPYIOT U, TOACTABIISS Ty
u3BecTHbIe Benuunbbl K, b u So, onpenenstor nocienosarenbao IgM, u M.



Ipuioxenue
Taﬁ.lmua 1. TepMOI[l/IHaMI/I‘leCKI/Ie BCJINMYHUHBI JISI HCKOTOPLIX 3JIEMCHTOB U COGI[I/IHeHI/Iﬁ
(AH 2., (06p) — n3MeHeHHe SHTATBINH (TEIIOTH 00PA30BaHKs) B CTAHIAPTHBIX YCIOBHAX; Ssoq- CTAHIAPTHOE 3HAUYEHUE SHTPOIIHH;

AG (00p) - cranmapTHOE 3HaueHKE dHEprun [ uboca)

Bemectso AH 398 (00p), 8298 ' AG’° (06p), Bemectso AH 298 (06p), 82098 ) AG (06p),
K J>k/MOJTB Jik/(Mons*K) | KK/ Momtp KJ[K/MOJTB Tox/(monp*K) | KAbK/MOTE
C (rpadput) 0 5,74 0 Ca(OH)2(xp) 298512 8339 897,52
Ha (1) 0 130,6 0 CaO (xp) -635,09 38,07 -603,46
O2(1) 0 205,03 0 HCI (r) -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 C2Ha () 52,30 219,45 68,14
H20 (1) -241,81 188,74 -228,61 C2Hs (1) -84,67 229,49 -32,93
H20 (x) -285,84 69,95 -237,24 CH3OH (1) -201,00 239,76 -162,38
NO (r) 91,26 210,64 87,58 C2Hs0H (1) -234,80 281,38 -167,96
NO: (1) 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 CH3CHO (r) -166,00 264,20 -132,95
SO2Cl2 (k) -394,13 216,31 -321,49 CaCz. o -59,83 69,96 -64,85
MgCOs(xp) | -1095,85 65,10 11012,15 | CsH1206(xp) -1275,0 212,0 911,0
MgO (xp) -601,49 27,07 -569,27 C12H22011(xp) -2222,0 360,0 -1543,0




Taoauna 2. Teny1oTbl CrOpaHUs HEKOTOPBIX COCIMHEHNI B CTAHIAPTHBIX

YCJIOBHSIX
BemecTBo AH 2, BemecTBo AH 2,
kJ>k/MOJIB kJI>k/MOJIB

CH4 (1) meTan -890,31 | CoH/N (1) -1768,15
CsH14(T) Tekcan -4163,05 | numeTHIaMUH

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

C12H22011(xp) CsH7N (k) anmmma -3396,2
caxaposa -5646,73 | CoHsO (k) aTanon -1370,68
C3HgOs3 () rmumepun | -1661,05 | CsHeO (xp) peron -3063,52
CH4ON;3 (xp) C (xp) yraepon -393,51
MOYEBHUHA -634,05 | Hz(r) Bomopon -285,83

Tabaunua 3. CtanaapTHbIe 3JIEKTPOAHbIC MOTEHINAIbI
B BOJHBIX pacTBopax npu 25°C

DIIEKTPOJT DIJIEKTPOIHAS 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 AlF*+ 3¢ = Al -1,662
Ti**/ Ti Ti**+ 2¢ = Ti -1,628
Mn?*/ Mn Mn?*+ 2¢ = Mn -1,180
Cr?*/ Cr Cr**+2e¢ =Cr -0,913
Cr3*/ Cr Cr¥*+ 3¢ =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%*+ 2¢ = 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 AgT+ 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-d cemecTp)

1. Oco0OeHHOCTH CBOMCTB BBICOKOJMCIEPCHBIX cucTeM. [luieBbie
JUCTIEPCHBIE CUCTEMBI.

Oco0OeHHOCTH  KOJUIOMIHOTO COCTOSIHMSI  BemiecTBa. Kiaccudukanus
nucnepcHbix cucteMm ([IC) mo creneHu TUCIEPCHOCTH, arperaTHOMY COCTOSIHUIO
da3el uW cpeapl U Mex(da3zoBoMmy B3auMoAeUCTBHIO. [loHsATHE YyAEIbHOU
MTOBEPXHOCTH.

2. MunennspHas Teopusi CTpOeHMsI yacThll JHMO(oOHBIX 30ieil. Cxema
CTpoeHus U (hopmysia MULIEIUIBIL.
3. Metoas! nonyuenus JIC, ponbs ctabunuzatopos. [lentuzanuu.
Juanus, sanekTpoananus 1 yinbTpaduiabTpanus Kak Metoasl ouucTku JC; poib
MEM-OpaHHBIX METOJIOB B MULIEBON TEXHOJIOTUU.
4. IloBepXHOCTHasl PHEPrUs U MOBEPXHOCTHOE HATSHKECHUE HA I'PAHMIIC
paznena (a3. Buasl copoiuu, npupoia cCoOpOIMOHHBIX CHUII.

5. W3orepMa MOHO- W MOJUMOJEKYJISIPHON ajcopOuuu. YpaBHEHUE
@pelHINXa U €ro aHajus. VYpaBHEHHE MOHOMOJEKYJISIPHON ajncopOuuu
JIbHrmropa u ero ananus.

6. Temnora ancopOuuu. BrausiHue TtemmepaTypbl Ha aacopOIIMOHHOE
paBHoBecue. [Iporecchl ancopOLMKM B XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHH.

7. AncopOuusi Ha rpaHUIEe KUAKOCTh-Ta3. PyHIaMEHTAIbHOE YpaBHEHUE
['u60ca u ero ananus.

8.  IloBepxHOCTHasi AKTUBHOCTbH, IOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA
(ITAB) B XxuMuM KUBBIX CHCTEM M B TEXHOJOTHUU.  AJcopOIus Ha TpaHHIIE
TBEPJIOE€ TEJIO- KUAKOCTh. [IpaBmio ypaBHUBaHMS ToOJspHOCTEW Pebunaepa.
['uppopunbHbie W TUAPOPOOHBIE TOBEPXHOCTH. IDPPEeKT aAacOopOIMOHHOIO
MOHW>KEHUS IPOYHOCTH.

9. bpoyHOBCKOE ABHXKEHUE M €r0 MOJIEKYJSIPHO-KMHETUYECKasl MpUpoJa.
VYpaBuenue OiHmTeitHa-CMmomyxoBckoro. Ocodennocty auddy3un U ocMmoca B

307151X. MeMOpaHHBIE METOIbI B OMOTEXHOJIOTHH.



10. CenumeHTanMOHHO-AU(P(GY3HOE pPABHOBECHE B BBICOKOIUCIEPCHBIX
cUcTEeMax. VYpaBHeHue Jlarmaca-Ileppena 51 ero aHAJIN3.
YnbTpaneHTpuyrupoBaHue.

11. PaccesHne wu mOIJIONIEHHWE CBETA B BBICOKOJUCIIEPCHBIX CUCTEMAX.
Dddexr Dapanes-Tunmans, sBiIeHHE OmNaJCCIEHIMU. YpaBHeHUE Panes m ero
aHanu3. OnTHYEeCKUEe METOIbl aHAIN3a 30J1EH.

12. Bo3HukHOBeHHE JBOMHOTO anekTpuueckoro ciuosa (ADC) Ha
Mex(}a3HOU MOBEPXHOCTH. DIIEKTPOKMHETHUCCKHH (/[3€Ta-) MOTEHIIMA KaK 4acTh
TEPMOJMHAMHUYECKOTO.  DJEKTPOKUHETHYEeCKHe sBiAeHMs (  3nekTpodopes,
IIEKTPOOCMOC, TOTEHIMAJBI TEYEHUS M OCEJaHUs) U MX IIPUMEHEHUE.

13. ArperaruBHasg M KUHETHYECKas YCTOMYMBOCTH 30iiel. fIBieHue
koarymsinud. CrocoObl KoaryJsiiuu, mnpaBuiio mopora koaryisiuu lymbie-
["apan. OcHoBel Teopun JJ1PO.

14.  OcoOble cimydyan koaryisiuuu. I[Ipomeccel Koaryiasiiud B KUBBIX
cuctemMax # B OuoTexHojoruu. lIpuMeHeHHWe KOoaryisiuu JJsi OYUCTKH
MPUPOJIHBIX U CTOUYHBIX BOJI.

15. KoarynasiunoHHbIE U KOHAEHCALIMOHHBIE CTPYKTYphl. ['enn u cTyaHu;
muddy3us B ressax. OCOOEHHOCTH BA3KOCTH CTPYKTYPHUPOBAHHBIX CUCTEM.

16.. Munennspusie [IAB  (monykomtouasl). CTpoeHHE — MUIIEIUI
koJutonaHbix [TAB.

17. SBnenue mpsimoit u oOpatHOM comobmmmn3anuu. Conro0uIu3aiuu B
XUMUH KUBOTO U B TEXHOJIOTUH. JIMIIOCOMBI, UX CTPOEHUE U IPUMEHEHHE.

18. MukporeTeporeHHble CHCTEMBI U METOABI UX MoydeHus. CycreHsuu,
(dakTopbl MXarperaTMBHON ycToHunBOCTU. CBOMCTBA MACT — KOHIICHTPUPOBAHHBIX
CYCITCH3HM.

19. Omynbcun, ux kiaccudukaus, crnocoosl nosydeHus. O0paienue a3z
B amyibcusix. Koanecuenuus. [Iporeccel 3MynbrupoBaHusi B XMMHUHM KUBOTO U B

TEXHOJIOTUU. MeTOIbI pa3pyLICHUs 3MYJIbCUN.



20.  Ilenwpl. DakToOphl, BIUSAIOIMIME HA HMX YCTOWYMBOCTH II€H, HX
crabunusanuss v paspymenue. OneHka kadectBa neH. [leHbl B mpupojie U B
TexHonoruu. Mcnonp3oBanue (iaoTaum.

21. Anspozonu (OpIMBI, TyMaHbl, OHMO0a’p0O30JH). IJIEKTPUUYECKUE U
ONTUYECKUE CBOKCTBA; (DaKTOPHI CTAOMIIM3AIUHU U Pa3pyLICHHS a3pPO30Jeil.

22. Ocobennoctu cBoictB pactBopoB BMC. BzaumopeiicteBue BMC c
pacTBOpUTelieM, TEPMOJMHAMHKA W KUHETHUKAa TMPOIECCOB HaOyxaHus U
pactBopenus. Ctenenp HaOyxanusi. Kontpakuusa. Terota u — JaBieHHE
HaOyxaHnus. [Ipoiieccel HaOyxXaHUsl B XUMUU KUBOTO U B TEXHOJIOTHHU.

23. Hapymenne ycroWuuBoctd B pactBopax BMC. BeicanuBanue.
JImorpomnssie psabl HOHOB. [Iporneccs! BeIcaMBaHUs B UIIEBON TEXHOJIOTHH.

24. 3ammrtHoe pgerictBue BMC. 3amurtHBIE uYwHciia. buosiormdyeckoe
3HAYEHUE KOJUIOUIHOW 3aIUTHI.

25.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC JJIEKTPOJIBI W OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE MOTEHIAAITIBI. XUMUYECKHE VUCTOYHUKH TOKA.
Knaccudukanus 31eKTpo0B.

26. IlpsimMas mMOTEHUHMOMETPHUS W TMOTEHIMOMETPUYECKOE THUTPOBAHHE.
[Ipsimasi KOHTYKTOMETPHUSI U KOHIYKTOMETPUUYECKOE TUTPOBAHUE.

27. TlpenMmeT XMMHYECKOW KHHETHKH. 3aKOH JEHCTBYIONIMX Mace s
CKOpPOCTH peakiuu. MOoJeKyJIIpHOCTh U MOPSAOK peakuuu. KoHcTaHTa CKOpOCTH
XUMH4YECKOM peakuuu. llepumon mnomynpeBpamenns. MeToapl  OnpeneneHus
MOPSIAKA PEAKIUU.

28. [IlpaBunmo Bant-T'opda. YckopeHHBIE METONI OMNpeeTeHHs] CPOKOB
TOJIHOCTH JIEKAPCTBEHHBIX IIPENaparoB. YpaBHeHUE AppeHuyca. Teopus
AKTUBHBIX OMHAPHBIX CTOJIKHOBEHUH. Teopus mepexoqHOT0 COCTOSHUS.

29. OOpatuMmble, napajuielibHbIe, TOCJIEAOBAaTEIbHbIE U COMPSKEHHBIC
peaKuuu.

30. Ilennbie, HoTOXMMHUYECKHE W KATAIUTHUUECKHE PEaKIMH. YpPaBHECHUE

Muxasmmca-MeHTeH.



31. TloepxHocTHass »sHeprusi ['uO0Oca W TIOBEPXHOCTHOE HATSHKCHHE.
MeTtobt onpeneIeHus MOBEPXHOCTHOTO HATSKEHUSL. 3aBUCUMOCTh
MOBEPXHOCTHOIO HATSLKEHHMSI OT TEMIEPAaTyphl, MPUPOAbl (a3 M KOHLIEHTpaUUU
BEIIECTBA.

32. Apncopbius Ha KUIKOM MOBEPXHOCTH. AOCOMIOTHAs M THOOCOBCKas
anpcopomus. [Ipasmiio J{roxmo-Tpaybe. YpaBHenue nzorepmsl agcopoimu ['mb0ca.
Ypasuaenue llumkoBckoro.

33. AncopOrust Ha TBEPAOI MOBEPXHOCTH U (HAKTOPHI, BIMUSIOMINE HA HEE.
[TpaBuna [llunosa u Pebunnepa. YpaBuenus JIsurmiopa u Opeitnpmxa.

34. Tlonmumonexkynspuas ancopbums. Teopum Ilomsam wu  BOT.
CopOLHOHHBIE TPOLECCHI.

35. AncopOrusi CUITBHBIX 3JEKTPOIUTOB. M30uparenbHas aacopOiys HOHOB
Y MOHOOOMEHHAas aJIcOpOITusI.

36. Xpomatorpadus. Knaccudukanus xpoMarorpa@uueckux METOI0B.
[Tpumenenue xpomatorpaduu B MeIUIIMHE U (hapMallvu.

37. JlucriepcHbIC CHCTEMBI U UX KJIIACCH(PUKAIIHS.

38. MeTobI MOTy4YeHUS U OYUCTKHU JUCTIEPCHBIX CHCTEM.

39. MounekyIsipHO-KHHETHYECKHUE CBOMCTBA KOJUTOUIHBIX CUCTEM.

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

41. CrpoeHue KOJUIOMJIHBIX 4YacTUL. JIBOWHON 53JIEKTpUYECKHI CIIOM.
[IOBEPXHOCTHBIM M JJIEKTPOKMHETUYECKUM MOTEHUUAIbI, UX 3aBUCHUMOCTb OT
pa3sITUYHBIX (AKTOPOB.

42. DnexTpokuHETHYEeCKHe siBicHUs. [IpuMeHeHue 3aeKTpodopeTUIECKuX
METO/I0B UCCIIEA0BaHUS.

43. Bunbl ycTOWYMBOCTH AMCHEPCHBIX cucTeM. (DakTopbl YyCTOWYMBOCTH
nucnepcHbix cucteM. Koarymsanus. [Ipasuno lynene-I'apau.

44. Teopuu koaryisiiuu @peitngnnxa, Mromnepa u JJJIDO.

45. Tlopor koarymsiuu. MemsienHas u ObicTpas koarynsuus. KuHeruka

KoaryJsinuu.



46. MexaHu3M KOaryJisiiMu 3J€KTPOJIMTaMU. 3aBUCUMOCTh KOAryJsSIIUKU OT
pasmepa u 3apsaa uoHa. UepenoBaHue 30H koaryisinuu. Koarymsauus 3oien
cMecsaMu dNeKTponuToB. ['erepokoarynsums. [IpuBsikanue 3onen. Komnownnas
3aINTA.

47. A»po301u, X MOJIy4eHHUE, KIAaCCU(PUKALIMS U CBOMCTBA.

48. Tlopouiku, uX NOTy4YeHHUE, KilacCu(UKalKs U CBOMCTBA.

49. CycneH3uu, WX MOJyYeHHUE W CBOWCTBA. YCTOMYMBOCTH CYCIIEH3HI.
[TacTsL.

50. Owmynbcunm u ux kiaccuukanus. OmnpenerneHue THUIA SMYJIbCUU.
Y CTOWYUBOCTD IMYJIBCUI. DMYJIbraToOpel 1 MEXaHU3M uX AeiicTBus. OOparieHue
(a3 smynbcuil. MeTosl nonyyeHust sMyibcuid. [1eHsl.

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

52. Monekymspable KoutouaHble cucteMbl. Kmaccudukammss BMC.
Monexynspnas macca BMC.

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

54. BsskocTb. JlaMmuHapHO€ M TypOYJEHTHOE TE€YEHHE >KUIKOCTH. 3aKOH
HploToHa.  AOcomitoTHas, OTHOCUTENbHAs, yJAelbHas, MpPUBEAEHHAS U
XapaKTEPUCTHUECKAs BA3KOCTb.

55. VYpaBuenue Ilyazeitns. DKCrepuMEHTAIBHOE OINpEEeHUE BSI3KOCTH.
Peonoruveckas kinaccudukaiys »uaKoCTe.

56. PactBopst BMC, mpuumHBl WX aHOMAJIBHOW BSI3KOCTH. YpaBHEHUE
bunrama. Omnpenenenne MonekysipHo Maccsl BMC  BUCKO3MMETPHUUYECKUM
METOJIOM.

57. Ocmotuueckue cBoiicTBa pactBopoB BMC.

58. TlonmwmanexkTponutel W uX Kiaccuukanusa. M3osnexTpuyueckoe
cocrosinre. MemOpanHoe paBHOBecHe [loHHaHA M €ro BIMSHUE HA OCMOTHYECKOE

JAaBJICHUC PACTBOPOB ITOJTUIJICKTPOJIHUTOB.



59. Koameppanus. I'eneobpaszoBaHue © CTyaHeoOpa3oBaHUE, BIUSHHUE
pa3IUYHBIX ()aKTOPOB HA 3TU MPOIECCHI.

60. CsoiicTBa reneit u crynneit. Cuaepesuc.

IIpumepbl BADUAHTOB MTOrOBLIX TECTOBBIX 3a1aHUM
3aI[aHI/IH MpCajIararoTcs € BBI60pOM OJHOTO IIPAaBUJIBHOT'O OTBCTA, YUCJIIO
BOIIPOCOB B OJAHOM BApPHUAHTC -10, YKUCJIO BApHUAHTOB -8.
Bapuanr 1

|. Kakue u3 yTBEepKIEHUN COOTBETCTBYIOT CIIEICTBHSIM U3 TEPMOXUMHUYECKOTO
3akoHa ['ecca:

1) rerutoBoii ddext peaknum (TOP) paBen temnoram o0pa3oBaHUS HCXOTHBIX
BEILECTB;

2) TOP paBeH cymMMe TEIUIOT OOpa30BaHHs IPOIYKTOB PEAKIMU 3a BHIYCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXOAHBIX BEUIECTB;

3) TOP paBeH cymMe TEIIOT 00pa30BaHMsI HCXOTHBIX BEIIECCTB 38 BHIYCTOM CyMMBI
TEIUIOT 00pa30BaHUs MPOAYKTOB PEaKIUH;

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

5) TOP paBeH cyMMe TEIUIOT CTOPAaHUS MCXOIHBIX BEIICCTB 332 BBIYETOM CYMMBI
TEIUIOT 00pa30BaHUs IPOJYKTOB PeaKuu?

I1. Tlpum kakux 3HAUEHUAX KOHCTaHThI paBHOBecus K mpomecc uaer B mpsiMom

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

I11. Yucno creneHei cBOOOABI B CUCTEME, COCTOSIICH M3 HACBHIIICHHOTO pacTBOpa
cynb(darta TUTHA, €ro KPUCTAJUIOB U TTAPOB BOJIbI, PABHO:

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

IVV.  DOxBuBalieHTHast 3JEKTPOINPOBOAHOCTh pacTBOpa ¢ €ro paszdaBicHUEM
(YMEHbILIEHHEM KOHIIEHTPAIUK):

1) ymeHbIIaeTcs;

2) yBEJIMYHMBACTCS JIO MPEACIHHOTO 3HAUCHHUS;

3) cHauaJia YMEHBIIIACTCS, a 3aTEM YBEIUUUBACTCS JIO MPECIBLHOTO 3HAYCHUS;

4) yMEHbIIIAETCS J0 MPEISIbHOTO 3HAYCHUS;

5) He u3MeHseTC.

V. AHTHOKCHUJIAHT CHUKAET CKOPOCTH MPOLIECCOB OKUCIIEHUS OJiaroaapsi:
1) yMCHBIICHHIO TEIUIOTHI PEaKIUH;



2) TIOBBIIICHUIO SHEPTUH aKTHUBAIUH;
3) TOHMKEHUIO YHEPTUHU aKTUBAIUH;

4) TOBBIMICHUIO TETUIOTHI PEAKITHH

5) NMOHWKEHUIO YHEPTUU JUCCOLIUALINAM.

VI. BemecTBo, Ha TOBEPXHOCTH KOTOPOT'O MOTYT HAKAIIMBATHCS PA3IMIHBIC
KOMIIOHEHTBI, 3TO —
1) ancopbart; 2) amcopOtHB; 3) amcopOeHT; 4) copOTHB; 5) aOpa3us.

VIIl. JlucmepcHas cuctema, B KOTOpoW aucrniepcHas ¢asza - ra3, a JUCIEpPCHOHHAS
cpena - )KUJKOCTh, HA3bIBACTCSI:
1) smynbcueit; 2) asposoisieMm; 3) renem; 4) cycrneH3ueH; S5) MeHOM.

VIll. C noBblllleHHEeM KOHIEHTPAUHN J00aBJIsIEeMOro K 30JI10 JIEKTPOJHUTA TOJIIMHA
ABOWHOTO 3JieKTpuueckoro ciaos (AIC) nauuner:

1) yBeqmuuBaTbCcsi; 2) yMeEHbIIATHCSH; 3) He HU3MEHHTCS;
4) cHayaJia yBeJMYUBATHCS, 2 IOTOM YMEHbLIIATHCS;

5) cHayana yMeHbIIATBCS, 2 HOTOM YBeJIMYUBATHCS.

IX. Kakoii 57eKTpOJIUT-KOAryJasHT OBICTpee pa3pyIIUT 3056 ZNS, MOTyYeHHBIN

B u30bITKe ZNnCly:
1) NHsNOs3; 2) NaCl; 3) K S; 4) NazPOg; 5) FeCl; ?

X. Kakomy sIBIE€HUIO COOTBETCTBYET JaHHOE ompenaeneHue «Boiaenenue BMC u3
pacTBOpa Mo BIUSHUEM 3JIEKTPOJIUTA Ha3bIBACTCS:
1) CHHEPE3UCOM; 2) KoalepBaluei; 3) comoOuIM3aNKei; 4)
KOAryJsiquen; 5) BbICAaTUBAHUEM ?

Bapuanr 2
|. Ucnons3ys ajig oTBETa MPUBEACHHYIO YJHEPreTUYECKYIO JUarpaMmy, HaX0uM,
yTO TerioBoi 3ddext peakuuu A +b - B

paBeH:

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

v

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



2) BHTpOMNHS — Mepa CBOOOIHOW YHEPTUH NP IIOCTOSIHHOM JIaBJICHUH;
3) sHTponHs — Mepa CBOOOIHOWM SHEPTHH IIPU TIOCTOSTHHOM 00BEME;

4) SHTpONHS — YaCTh TEIUIOTHI, KOTOPYIO MOYKHO MIPEBPATHTh B padOTYy;
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. DnektponBrkyias cuiia B 3JIEKTPOXUMHUUECKOH 1enu
Mg + FeCl,—» MgCl, + 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

P Mg>Mg= 2,36 B, @ Fe?"/Fe= -0,44 B.

V. VCTaHOBIEHO, YTO A/ PEAKIIUH THAPOIIN3a CaXapO3bl
C12H2,011 + HoO— 5 CH1,06 + CeH1205

MOPSIJIOK Ha EIMHUILY HIDKE €€ MOJIKYJIIpHOCTH. [Topsiok peakiuu paBeH:

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

VI. ucnepcHas cucteMa, B KOTOpOW M aucrnepcHas ¢dasza, U JAUCTIEPCUOHHAS
cpela - >KUJIKOCTH, Ha3bIBACTCA:

1) a3pozoniem; 2) amynbcueit; 3) renem; 4) cycrneH3ueu; S) MeHO.

VII. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MOTYT HaKaIJIUBATHCS PA3JINYHBIC
KOMITOHEHTBI, Ha3bIBACTCS:
1) ancopbat; 2) ancopotuB; 3) aGpasuB; 4) copOTUB; 5) aacopOeHT.

VIIl. Kakoii u3 31eKkTpoauToB ObicTpee pa3pywuT 30ib Agl, molydeHHbIH B
n30bITke AgNO3!
1) KCI; 2) KNOgs; 3) NasPOq; 4) KsS; 5) NHsNO3 ?

IX.VkaxuTe qucnepcHyIo CUCTEMY B CIIeyIoIeM Hadope:
1) KCI; 2) Na;CO5.10 H,O; 3) maiione3; 4)caxap; 5) macio.

X. Kakoe n3 cBoiicTBa OTCYTCTBYET Yy UCTUHHBIX PAaCTBOPOB MOJUMEPOB:
1) TepmoinHaMHuUecKasi yCTOMIMBOCTh; 2) HaOyxaHue; 3 ) TOMOTE€HHOCTb;
4) GompIIast MOBEPXHOCTHAS SHEPTHUS; 5) CIOCOOHOCTD K TUaNu3y?

Bapuanr 3
|. Kputepuii caMonpou3BOJIBHOIO MPOTEKAHUS MIPoIiecca — ATO:



1) MOBBIIIEHNE PHTPOIMH CUCTEMBI

2) MOBBIIICHUE SHTAJIBITNN;

3) moHIKEHUE CBOOOTHOM SHEPTHUH;

4) MOBBIIIICHUE CBOOOTHOM SHEPTHH;

5) NOBBINIICHUE SHTAIBITHN U TIOHWKEHUE SHTPOITUU CHCTEMBI.

Il. Hucno crenenei cBOOOABI B CUCTEME, COCTOSIICH U3 KPUCTAIIIOB (PTOPHIOB
KaJIMs U KaJlbLUs, UX HACBHIIIEHHBIX PACTBOPOB U NIAPOB BOJBI, PABHO:

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

I11. ITpu pa30aBiieHUH pacTBOPA IAEKTPOJIUTA CPEIHUNA KOIDPUITUEHT
aAKTUBHOCTH:

1) cTpemuTCs K HYIIIO;

2) CTPEMUTCS K CAMHHUIIE;

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

V. Uemy paBHO 3JEKTPOABUKYIIAS CUJIA B DJICKTPOXUMUUYECKOM 1IN

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

3HaYeHUS CTaHIAPTHBIX AJICKTPOIHBIX MTOTSHIIMAIOB XpoMa B cepedpa paBHBI
cootrBeTcTBeHHO —0,74 B 11 +0,80 B.

V. Kakoe 13 BeIpaxXeHu# onpeaensieT 3aBUCUMOCTb CKOPOCTH peakiuu V ot
KOHILeHTpauu C pearnpyronux BEIECTB U KOHCTaHThI CKOpocTH K peakuun

2CO + 0;—> 2COy:
1) V=K Cco* Cq, 4)V=2KC2 *Cg
2) V=2KC?, *Co B)V=KCZ, *C,?

— 2 2
3)V=KC2_ *C]

VI. VkaxuTe NOJSPHBIN aIcCOPOCHT B PSAY CICAYIOMNUX BEIIECTB:
1) rmuna; 2) nopouiok kakao; 3) caxa; 4) NoJIUCTUPOIT,
5) aKTUBUPOBAHHBIN YTOJIb.



VII. JlucnepcHas cucrema, B KOTOpoi u nucnepcHas $asza, 1 AUCIepCHOHHAs
cpena - >KHUJIKOCTH, Ha3bIBACTCS:
1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3WeH; S5) MEHOM.

VIII. TIpu cnmuBanuu ouens pazbasieHHbIX pacTBOpoB NHiCl u AgNO;

oOpa3yercst KOJUTOMIHBIA pacTBOP (THAPO30JIb) CISAYIOMIETO BEIIeCTBA:
1) NH;OH; 2) HCI; 3) NH4sNOs; 4) AgCl; 5) NH,4CI.

IX. V3MeHHUTCS 1 B BO CKOJIBKO pa3 OCMOTHYCCKOC NAaBJICHUC 30JI, CCJIIN paanuycC
CT0 94aCTHUll YBCIINYUTCA B 3 pa3sa:

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

X. HazoBute mnporecc, TpUCYUIUH TOJBKO PAacTBOPaM BBICOKOMOJEKYISIPHBIX
COCIMHCHHUM
1) cenumentamnwst; 2) nuddysus; 3) mentuzanus;
4) HabyxaHue; 5) KoaryJsiusi.



