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HanpasJisienune noarorosku 19.03.01 buorexnosiorus
O6pa3zoBarenbpHas mporpamma 1o npopuito «MosiekyspHas OMOTEXHOIOTHS
®opma NOATOTOBKH OYHAS

Ixosa OMoOMeIUIIMHBI
JlenapTaMeHT MEAMITMHCKONW OHMOJIOTHH U OMOTEXHOJIOTHI

Kypc 2 ,cemectp 3

neknuu _18 wac.

npakTHUeckue 3anatus _18 wJac.

naboparopueie paboTsl _36  Hac.

B TOM 4HcIIe ¢ ucnoib3oBanreM MAO jnek. 2/mp. 18/nab. - yac.

BCETO ayIUTOPHBIX YACOB HATPY3KH _72 wuac.
B TOM 4HcIie ¢ ucronb3oBanneM MAO 20 wac.
B TOM YHCIIE B 9JIEKTPOHHOU (opme _-_4ac.
camocTosiTeNbHast paboTta _72 uac.

B TOM YHMCJIE€ HA IOJIFOTOBKY K 9K3aMeHy 45 dac.
IK3aMeH _3_ceMecTp

Y4eOHO-METONNYECKUI  KOMIUIEKC  COCTaBJI€H B  COOTBETCTBUM C  TpeOOBaHUAMHU
00pa30BaTeNbHOTO CTaHIapTa, CaMOCTOSATENbHO YycTaHaBiuBaemoro J[BAOY, yrBep:kieHHOTO
npuka3oM pekropa ot 22.03.2017 Ne 12-13-485.

YMK]] obcyxnen Ha 3acenanuu JlemapraMeHTa MEAMITMHCKOW OHOJOTHH W OMOTEXHOJIOTHH,
npoTokoa Ne 1 ot «27» staBapst 2020 r.

CocraBuTenb: KaHO.Xxum.Hayk., ooyeum JI.U. Heawenro
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AHHOTAIMUS
Y4eOHO-MeTOANYeCKOTr0 KOMILIEKCA TN CHUIIIMHBI
«Pu3nyeckas M KOJJIOHIHAS XUMHU»
Hanpagiaenue noarorosku 19.03.01 buorexnosorust
Oo0pa3oBaTesibHas NPOrpaMmMa 1o npoguiaro
«MoJiekyJasipHasi 0MOTEXHOJIOT UsD)

Y4eOHO-METONUYECKUH  KOMIUIEKC  JUCHUIUIMHBI — «Dusudeckas U
KOJUTOMJIHAS XUMUS» pa3paboTaH [Jisl CTYJEHTOB 2 Kypca IO HampaBJICHUIO
19.03.01 buorexnonorus oOpa3oBareapbHON nporpamMmbsl  «MoeKyJsspHas
OMOTEXHOJIOTUSD B COOTBETCTBUE C TpeOOBaHUSAMHU 00Opa30BaTENBLHOIO CTaHIAPTa,
CaMOCTOSITENIbHO ycTaHaBiuBaeMoro /IBAOY, yTBep:kIeHHOro mpHUKa3oM peKTopa
o1 22.03.2017 Ne 12-13-485 o 1aHHOMY HaNpPaBIICHUIO.

JuctunnuHa «Puznyeckas U KOJUTOUIHAS XUMHU BXOAUT B 0a30BYIO 4acThb
y4eOHOTO IJIaHa.

O6miass TPyAOEMKOCTh OCBOCHMSI JUCHMIUIUHBI cocTaBisieT 144 yaca.
V4eOHBIM  IUIAHOM  TMPEIYyCMOTPEHBI  JICKIMOHHBIE 3aHstus (18 dgacom),
nabopatopHble 3aHsATHS (36 uyacoB), mpakTuueckue 3aHsATHS (18 wyacon),
caMmocrosTeNnbHas pabota cTyaeHTa (72 vaca, U3 HUX 45 4acoB Ha MOJTOTOBKY K
K9K3aMeHy). JucuumnimHa peanusyercss Ha 2 Kypce B 3 cemectpe. Jucuurinna
«Dusnueckas W KOJUIOWIHAS XHMHsD JIOTHYECKH M COACPKATEIBHO CBS3aHA C
TaKUMHA Kypcamu, Kak, «®Pusuka», «OOmas u HeopraHuyeckas XUMUs»,
«AHaTUTHYECKAS XUMHUS, «XUMHSI OMOJIOTUIECKH aKTUBHBIX BEIIECTBY.

CopepxaHue TUCIUIUTMHBI OXBATHIBAET CIEAYIONIUI KPYT BOMPOCOB:

— COCTaB, CTPOCHUE U CBOWCTBA KOJUIOMIHBIX YaCTHUL;

— B3aMMOJICHCTBUE YACTHUIl C JUCTIEPCHOHHOMN Ccpesioi (TIIaBHBIM 00pa3oM, C
KUIKOCTSIMU);

— KOHTaKTHBIE B3aWMOJEWCTBUSA YACTHI[ IPYT C APYTrOM, MPHUBOIAILIUE K
00pa30BaHMIO KOJUIOUIHBIX CTPYKTYP.

HucrunHa  HampaBiieHa  Ha  (OPMHUPOBAHHME  OOIICKYJIBTYPHBIX,
obmenpodeccHoHanbHbIX U MTPOPECCHOHATLHBIX KOMIIETCHITHH.

Y4eOHO-METOANYECKUH KOMIUIEKC BKITFOYAET B CEOS:

— pabodyto mporpaMmy y4eOHON AUCIUTIIINHEL;

— y4eOHO-METOAMYECKOEe  OOECTIEUYeHHE  CaMOCTOSITENBbHOW  pPaboThI
oOy4aroruxcs (mpuioxeHue 1);

— (OHJI OLICHOYHBIX CPEACTB (MIPUIOKEHHUE 2).



MMHUCTEPCTBO HAVKHU U BBICILIETOOBPA30OBAHI S POCCUNCKONU®EJEPALINNA
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HanpasJsenune noarorosku 19.03.01 buorexnosorus
O6pa3zoBarenpHas mporpamma 1o npopuiito «MosiekysapHas OMOTEXHOIOTHS
®opMa NOATOTOBKH: OYHAS
[lIxona GmoMeTUITHHBI

JenapTameHT MEAUIIMHCKONW OHMOJIOTUU U OMOTEXHOJIOTHHI
Kypc 2 ,cemectp 3

nexkuuu _18 dac.

npakTuyeckue 3aHsaTus _18 wac.

naboparopHeie padboThl 36 Jac.

B TOM uHcIIe ¢ ucnonb3zoBanneM MAO niek. 2/np. 18/ma6. - yac.

BCET0 ayJTUTOPHBIX YaCOB HAIPy3KH _72 wdac.
B TOM 4HCIIe ¢ ucroyib3oBanneM MAO 20 wac.
B TOM YHCJIE B DJIEKTPOHHOM (hopme _-_dac.
CaMOCTOsITEeNIbHAs padoTa _72 dac.

B TOM YHCJIC Ha IOJITOTOBKY K dK3aMeHy 45 wdac.
9K3aMeH _3_ceMecTp

Y4yeOHO-METOANYECKU  KOMIUIEKC  COCTaBJieH B  COOTBETCTBHHM C  TpeOOBaHUSIMH
00pa30oBaTeNbHOTO CTaHIapTa, CaMOCTOSATENbHO ycTaHaBiuBaemoro [IBDY, yTBepKACHHOTO
npuKa3oM pekropa ot 22.03.2017 Ne 12-13-485.

YMK]] obcyxnen Ha 3acenanuu JlemapraMeHTa MEAMIIMHCKOW OHOJOTHH W OMOTEXHOJIOTHH,
npoTokoa Ne 1 ot «27» staBapst 2020 r.

CocraButenb (7M): KaHO.xum.Hayk., ooyeum JIL.U. Heawenko



Oo6opoTHasi cropoHa TUTYJbHOrO Jucta PITY
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AHHOTAIUA
K pafdoueii mporpamMMe JMCHUANINHBI
«PDu3nvecKas U KOJJIOUIHAS XUMHU»
0o0pa3oBaTe/ILHO MPOrpaMMbl 1O MPOPUIII0
«MoJiekyasipHasi OMOTEXHOJIOT UsD)
HaINpaBJIeHHUs NMOATOTOBKH 0aKajaBpuaTa
19.03.01 buorexHo/0rus

Pabouast mporpamma yueOHOM auctuiuinHbl «Dusndeckas U KOJJIOUIHAS
XUMUSD» COCTaBJIeHa JJisi oOydawmuxcsi 1o npodpuio «MonekynsapHas
OMOTEXHOJIOTUS» B COOTBETCTBUU C TPEOOBaHUSIMU 00pa30BATENLHOTO CTaHAApTa,
CaMOCTOSTENIbHO yCTaHaBJIMBAEMOIO (benepabHbIM roCyAapCTBEHHBIM
aBTOHOMHBIM ~ OOpa30BaTENbHbIM  YUYPEKIECHUEM  BBICIIETO  0Opa30BaHUs
«/lampHEBOCTOUHBIN (efepalibHbIil YHUBEPCUTET» JJI1 PEaJTU3yEMbIX OCHOBHBIX
po(eCCUOHANIBHBIX 00pa30BaTENbHBIX MPOTPAMM [0 HANPABJICHHIO MOJTOTOBKHU
19.03.01 buorexHosnorusi, ypoBEHb BBICIIETO0 O0pa3oBaHusi OakaliaBpuar,
YTBEPKJIEHHOTO TIprKa3oM pekropa ot 22.03.2017 Ne 12-13-485.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHHUIUIMHBI cocTaBisieT 144 4aca.
V4eOHBIM  IUIAHOM  TMPEIYyCMOTPEHBI  JICKIMOHHBIE 3aHstus (18 dgacom),
nabopatopHbeie 3aHsATHSA (36 uwacoB), mpakThueckwe 3aHATHS (18 wacom),
camocTrosiTeNbHas pabota crynmenta (72 daca, U3 HUX 45 yac. Ha MOJATOTOBKY K
IK3aMEHY).

Hucrummaa «®dusudeckas W KOJUIOMJHAS XUMHUS» JIOTUYECKA H
CONlepKaTelIbHO CBsi3aHa C TaKUMU Kypcamu, Kak, «®Pusukay, «OO0mas u
HEOpTraHWYEeCKass XUMHUS», «AHATUTHYECKAs XUMUM», «XUMHUS OUOJIOTHYECKU
AKTUBHBIX BEIIECTBY.

OcBoeHune auciUIUIMHbL «DPU3nyeckas U KOJUIOMAHAS XUMHUS HEOOXOAUMO
JUISL  TIOCJTEAYIOLIEr0  M3Y4YeHUss JAUCHUIUIMH ~ «OCHOBBI  OMOTEXHOJIOTHI,
«HxeHepHas HH3UMOJIOTUSA», «XUMHS OHOJIOTMUECKH AaKTHUBHBIX BEILECTBY,
«buomMeTMIIMHCKNE KIIETOYHBIE TEXHOJIOTUNY.

Henabl0 w3y4YeHUs MUCHIMIUIMHBI SBIISCTCS  OBJIAJICHUE OyayumMu
CHEIUATNCTAMI OCHOBAMH XUMUYECKUX U  (U3UKO-XUMHUYECKUX 3HAHUN U
METOJIOB, KOTOPbIE HEOOXOAUMBI Ui TMPOPECCHOHAIBHOIO PEIICHUs BOMPOCOB
MIPOU3BOJICTBA, AaHANIM3a, TPAHCIOPTUPOBKU U XPAHEHUS  CbIpb W TOTOBOM
MIPOTYKITHH.

3agaum.

1) u3yunTh 3aKOHBI TEPMOJMHAMHKHA H TEPMOIWHAMHYECKHAE CBOMCTBA
BEILECTB B LIEJSAX OINPEACICHHUS] BO3MOKHOCTH M HAIIPaBJICHUS] TEXHOJOTUYECKUX
IIPOLIECCOB;



2) HAY4YHUTHCSl MCIOJB30BaTh CBOMCTBA PA3IUYHBIX TUCIEPCHBIX CHCTEM U
MOBEPXHOCTHBIE SBJICHUS B (hapMaIleBTUUECKUX TEXHOIOTHUSX;

3) chopmMHupoBaTh Yy CTYJICHTOB HAaBBIKM CaMOCTOSTEIBHON pabOThI C
y4eOHOM M CIIPaBOYHOM JIUTEPATYyPOU 1O aHATTUTUUECKON XUMUH.

HuciunnHa «®@usnyeckas MW KOJUIOMJOHAS XUMHSD» JIOTHYECKH IO
COJCP)KAaHUIO CBsi3aHAa C TakUMU Kypcamu Kak «@Dusuka», «OO0mas #u
HEOPTaHUYECKasl XUMUS», «AHAUIUTHYECKAS XUMUSD», «XUMUS OHOJOTHYECKU
AKTUBHBIX BEIIECTBY.

OcBoenune aucturuinabl «Dusndeckas U KOJUIOUAHAS XUMUM» HEOOXOIUMO
JUIS.  TIOCHEAYIOUIErO0 H3YyYEeHUsT TaKuX JAUCUHUIUIMH, Kak «l[IpoMblnuieHHas
sKosorus», «bruorexHomorusy, «MosekyispHas papMaKoJIOTH.

JUIst yCcHemHoro wu3y4YeHus JUCUUILIMHBL «®Du3ndeckas U KOJJIOWIHAS
XUMUS» Yy OOydYaromIuXCsi JOKHBI  OBITh  C(POPMHUPOBAHBI  CIEAYIOLINE
IpeIBapUTEIbHbIE KOMIIETEHIUU:

— TOTOBHOCTHIO K KOMMYHHMKAIIMM B YCTHOW M THCBbMEHHOW ¢dopmax Ha
PYCCKOM M HWHOCTPAaHHOM SI3bIKaX JJIs peIIeHUs 3ajad MpodecCHOHATbHOU
nestenpaocTr (OITK-2);

— TFOTOBHOCTBIO ~ pemiaTb CTaHAApTHbIE 3a7aud  Ipo(ecCHOHaIbHOM
NEATEIbHOCTH C MCIHOJIb30BaHMEM HWH(OPMAMOHHBIX, OHOIMOTrpaduuecKux
pECYpCOB, MEIUKO-OMOJIOTUYECKOW U (PapMarleBTUYECKON  TEPMHUHOJIOTHUH,
UH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJOTUH W  y4eTOM  OCHOBHBIX
TpeboBanuit nHpopMarmonHoit 6e3omacHocTu (OITK-1).

B pesynpraTe wuW3ydeHus JaHHOM AWCIHUIUIMHBL Yy  OOYYarOIIMXCS
dbopMupyrOTCA Ccleaylolye O00IeKyJbTYpPHbIe, 001enpodgeccuoHaJbHbIE U
npogeccHOHANIbHbIE KOMIIETEHUINHU (JIEMEHTBI KOMITETEHIIUN):

Kon " (bopmy:1HpoBKa Jrtansl (OPMUPOBAHUS KOMIETEHIIMT
KOMIIeTeHIUH
OK-5 —COBpPEMEHHBIE METOJbl U TEXHOJOIHH,
CIIOCOOHOCTh HCIIONB3OBAT | 5 IpUMEHsieMble B (QU3NYECKOM U
COBPEMEHHBIE METOIBI M TEXHOJIOTHU KOJUIOUJTHOM XUMHUH U MOJEKYJSPHOM
(B TOM uucie MHPOPMAIIMOHHEIE) B OMOTEXHOJIOTHHI
NPO(ECCHOHATBHON ACSTEIbHOCTH —NPUMEHATh METOAbl (U3NYECKOH U
Vmeer KOJUJIOUJTHOM XMMHUU, HABBIKU U YMEHHS
Ha TMPaKTHKE B IMPOIECCE BBITOTHEHHS
poecCHOHATILHON IeSTEIbHOCTH.
—aKTyaJlbHbIe METOJBl W TEXHOJOTHH,
CBSi3aHHBIE €  NpOo(dhecCHOHAIBHOM
Brmaneer JEeSITeTbHOCTRIO  CIIEIMAJINCTA, B TOM
quciae MHPOPMALMOHHBIE, TEXHOJIOTHH
10 TOMCKY M aHAJIN3Y HH(OpMAIUH.
OIIK-2 CIIOCOOHOCTBIO u | 3Haer —OTEUECTBCHHBIC u 3apyOeIKHbIC
TOTOBHOCTBIO UCII0JIb30BaTh JOCTHIKEHUSI B HAYYHO-TEXHUUYECKOU U
OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHOM obnacrsx,




€CTECTBEHHOHAYUYHBIX HCIUILINH B
npoecCHOHATLHOW  JeSTEIbHOCTH,
PUMEHSTh METO/IbI
MaTeMaTHYECKOTO aHaM3a u
MOJICTTMPOBAHHS, TCOPETHYECKOTO H
SKCHICPUMCHTAJILHOTO UCCIICAOBAHUA

METOJAbI MATEMATHYCCKOI'O aHajln3a H
MOACIIMPOBAHUA, TCOPETUUYCCKOIr0O H
OKCIICPUMCHTAJIBHOI'O UCCIICJOBAHUS

VYwmeer

—paboTath ¢  HAYYHO-TEXHUYECKOH
uHpopManme, UCII0JIb30BaTh
OTEUECTBEHHBIN M 3apyOeKHBIH ONBIT B
obnacTtu €CTeCTBEHHOHAYYHBIX
TMCIUTIINH u MOJIEKYJISIPHOM
OMOTEXHOJIOTHH, TPUMEHSITh METOJIbI
MaTeMaTHYECKOTO aHaIM3a u
MOJICTUPOBAHUsI, TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO HCCIEAOBaHUS

Bnaneer

—HaBbIKaAMH MMPUMCHCHUA HAay4YHO-
TCXHUYCCKUX KW CCTCCTBCHHOHAYYHBLIX
MCTOAOB, IIPUMCHCHUA MCTOAOB
MaTEMaTHYCCKOI'O aHaJin3a u
MOJCIUPOBAaHUA, TCOPECTHYCCKOIO U
OKCIICPUMCHTAJIBHOTI'O UCCIICJOBAHUS

OIIK-3

CIIOCOOHOCTh HCIOJIb30BaTh 3HAHUS
0 COBPEMEHHOM (buzmdeckoi
KapTUHE MHUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHMH BEIIECTBA JJIsi TOHUMAHUS
OKpYXKAloIIero Mupa | SIBICHUN
TIPUPOJIBI

3Haer

—OTEUYECTBEHHBIE U 3apyOeKHbIe
JOCTHIXKCHUA B GCTeCTBeHHOHay‘{HOﬁ
o0nactH, PU3MKO-XUMHUYECKUE aCTIeKThI
KapTUHBl ~ MHUpA, [POCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTEH,
CTPOEHHUS BEIECTBA

YMeer

—HCII0JIb30BaTh B obsacTu
MOJIEKYJISIPHOM OMOTEXHOJIOTMH 3HAHUS
O COBpPEMEHHOM (DU3MUECKON KapTHHE
MHUpPa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA

Bnaneer

—HaBBIKAMH MCIIOJIb30BaHUs
UHpOpMaLIUU 0 COBPEMEHHOU
¢busnueckoin KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA

ITK-9

BIIaJICHUEM OCHOBHBIMH METOJAMU U
nprueMaMu MPOBEACHUS
OKCTIEPUMEHTAIIbHBIX HCCIICIOBAHUIN
B CBOEH MpodeccuoHaNbHON 001acTu

3Haer

—KJIACCU(PUKALIHIO (bepMeHTOB,
CBIPDbEBBIE ~ MCTOUHUKU  IOJYyYEHUS
(epMEeHTHBIX MpernapaToB, OCHOBHBIE
TEXHOJIOTMYECKHE 3TaIlbl IPOU3BOJICTBA
(epMEeHTHBIX IMpemnapaToB, CBOMCTBa
MOJTUMEPHBIX HOCHUTEIeH I E:
MMMOOMIN3auu  (PEpMEHTOB, METOJbBI
UMMOOHIIN3auK (HPepMEHTOB, CBOHCTBA
MMMOOUITN30BaHHBIX (EPMEHTOB

Ywmeer

—BBIJICNATh WHAUBUAYAIbHBIE (PEepPMEHTHI
W3 TPHUPOJHBIX OOBEKTOB, MPOBOIUTH
WX OYHCTKY, OMPEACNATh OOyl H
yIEIbHYI0 aKTHBHOCTH (EPMEHTOB C
WCIIOJIb30BAaHUEM DPA3IMYHBIX METOJIOB
KOJIMYECTBEHHOTO aHam3a, TMPOBEPSThH
3¢ (HEeKTUBHOCTH HCIIOJIb3YEMBIX
MIPUEMOB BBIJICJICHUS C YYETOM BBIXOZA
W CTENEHH YHCTOTHl TOJTYy4aeMbIX




MpenapaTos;

—ONpeAeNsTh OCHOBHBIE KHHETHYECKUE
nokaszaTenu (epMEHTaTUBHON PEaKlnHy,
UCCJIEJIOBATh 3aBUCUMOCTbh aKTUBHOCTH
(epMeHTOB OT mapaMeTpoOB CpEJbI,

THIIA cybcrpara, IIPUCYTCTBUS
WHTHOUTOPOB

Bnaneer —HaBbIKaMH1 HUCIOJIb30BaHUS
COBPEMEHHOT'O 1a60paTOPHOTO
000pyI0BaHUS u npubopoB

(boTORIEKTPOKOIOPUMETDA,

cnekrpodoTtometpa, pH-merpa u 1p.), a
TaKXKe€ MNPOTPAMMHOTO  OOECTICUCHHS
Ui pacippoBKH W 00pabOTKH

AKCTICPUMEHTATBHBIX JAHHBIX 0
(dhepMeHTaTUBHOMN AKTUBHOCTH u
KUHETUYECKUX XapaKTEPUCTUKAX
¢dbepMeHTOB, HX  U30(EPMEHTHOM
CIIEKTpEe
[1K-10 3Haer —METO/IBI CTaH/IapPTHOT'O u
CIIOCOOHOCTh MIPOBOJIUTH cepTU(UKAIIMOHHOTO HCTIBITAHUS
CTaHJApPTHBIC U CePTUPUKANMOHHBIC CBIPBSI, TOTOBOM  MPONYKIUU  H
WCIIBITAHUS CBIPbS, TOTOBOM TEXHOJIOTHYECKUX MPOIECCOB
IPOAYKIMM M TEXHOJOIMYECKHX | YMmeeT —TPOBOJIUTH CTaHJIapTHbIE n
IponeccoB cepTudUKaIMOHHBIC WCHBITaHUS

ChIpbA, TOTOBOH IpoAYKIIUH 151
TCXHOJIOTHYCCKUX MPOICCCOB

Braneer —IIPOBCICHUEM CTaHAPTHBIX u
CepTHU(PHUKAIIMOHHBIX UCIIBITAaHUN
CBIpbsl,  TOTOBOM  MNPOAYKIUMU U
TEXHOJIOTHYECKHUX IIPOIIECCOB

Jl1st hopMHUpOBaHUS BBINICYKa3aHHBIX KOMIICTCHITMI B paMKaX JTACIUATLTAHBI
«Du3nveckass MW KOJUIOWIHAS XHUMHS» TPUMEHSIIOTCS CICAYIOIIHE METOIbI
AKTUBHOTO / WHTEPAKTUBHOTO OOYy4YEHHUA: JUCKYCCHUS, TMPOOJIEMHBIH METO/,
HKCIIEPUMEHTAJIbHBIC MPAKTUUECKUE 3aHATHS.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA

(18 gac., B T.4. ¢ HCMOJIL30BAHHEM
HHTEPAKTHBHBIX METO10B 00yueHusl 2 yac.)

Pa3znes 1. OcHOBBI XUMM4YECKOH TEPMOAUHAMUKH - 8 yac.

Tema 1. BBenenue. (2 uac.)

I[Ilpenmer w  conepxkanne «DU3NUECKOWM HW  KOJUIOMTHOW  XHUMHUNY,
oOIIeHayYHbIE OCHOBBI AUCIUIUIMHBI. OCHOBHBIC pa3ieiibl. 3HAYCHHUE TACIIATLTAHBI
1151 (hapmMarium.



Tema 2. OcHOBHbIEe NOHSATHSI XHUMHUYECKOH TePMOJAMHAMHMKM, NepPBOe
HaydaJo. (2 yac.)

BuayTtpennss sHeprust u sHTanbnusA. TernoemkocTs. Tepmoxumus. 3akOH
['ecca u cnenctBus u3 Hero. TemnoTsl 00pa3oBaHMsI U CropaHUs BEIECTB.
Tepmoxumuueckue pacuetbl. Kamopumerpusi.  OmnpenesieHHE SHEPreTUYECKOM
IIEHHOCTH MPOAYKTOB MUTAHUS U TOIUIMBA.

Tema 3. Bropoe Hayajo TepMOAUMHAMHMKH. DHTPONUS H
TEPMOJIMHAMMYECKAS BEPOSATHOCTH CUCTEMBI. (2 Yac.)

Xapaktepuctuyeckue (QYHKIMM UM TEPMOJAMHAMHYECKUE MOTEHIIHUAIIBI.
MakcumainbHas pabota nporecca. Jueprusi [ m60ca u ['enpMmromnpia. XuMudeckui
noTeHnuan. TepMoauHamMuueckue (akTopbl, ONpPENEISIONIMe HalpaBlIeHUE
npoiiecca. Bropoe Hayano B OTKPHITBIX CUCTEMAX U B dKUBBIX OpraHU3MaXx.

Tema 4. Xumunueckoe paBHoBecue. (2 yac.)

KoncranTta paBHoBecus. YpaBHeHue nuzorepmbl Bant-I'odhda. Xumuyeckoe
paBHOBECHE B TE€TEPOrE€HHBIX cUcTeMaX. V3MeHeHHWe KOHCTAaHThI PaBHOBECHUS C
TEeMIIepaTypoil, ypaBHeHUs u300apel U u3orepMbl Bant-T'odbda. IIpunnun
cMmelleHus pasHosecus Jle [larense.

Pa3nen 2. ®a3oBble paBHOBECHSI H PacTBOPHI - 4 4ac.

Tema 1. ®a3zoBble paBHOBecHd. (2 yac.)

[IpaBuno ¢a3 ['mbOca. Ananmu3 (azoBoil aumarpammbl Bojbl. JlaBieHue
HACBIIIEHHOTO Mapa HaJl paCTBOPOM. 3aKOHbI Payis.

D0yIIMOCKONUs, KPUOCKONUS U UX TpUMeHeHue. Tepmuueckuil aHanus. TBepbie
pacTBOpbl M PacTBOpbl C ABTeKTHKOW. [IpuMenenue mpaBuia (a3 u mpaBuia
phIuara K OMHapHBIM CUCTEMaM.

Tema 2. Inddy3us u ocmoc B pacrBopax. MeMOpaHHbIe NpoOUECCHI,
oOpaTHblii ocMOc. 3HAYeHHEe OCMOTHYECKOr0 TABJICHUS ISl OMOJIOTHYEeCKUX U
TEXHOJIOTHYECKHX MPOoLeccoB. (2 yac.)

3akon pacnpenenenusi Hepucera-lllunosa. Okctpakiuss u  (akTopsl,
BIIMSIONIME HA CTETIEHB IKCTparupoBanus. [Iporiecchl sSKkCTpakiuu B hapMarium.

B3aumuas pactBopumocts kuuakocre. IlepBeid 3akoH KoHoBanosa.
Juctumnsauus ABOMHBIX cMmecel. Pexktudukanus. Bropoit 3akon Konoanopa.
A3EOTpOINHBIE CMECHU, MX MPUMEHEHHE W METOAbl pazaeieHus. OTrpaHHYeHHO
pacTBOpUMBIE KUIKOCTH. [leperoHka ¢ BOASTHBIM apoM.

Pazjnea 3. JaexkTpoxumMusi. JjiekTpoanbie noreHuuaibl u JJIC - 4 yac.

Tema 1. PacTtBopsbl dj1ekTposiuToB. (1 1ac.)

CrnaOble 2eKTposIuThl. 3aKoH paz0asieHust OcTBaibia.

OcHOBHBIE MOJIOKEHUS TEOPUU PACTBOPOB CUIIBHBIX JIEKTpoJUTOB Jlebas u
['tokensi. AKTUBHOCTb, KO3(PPUIIMEHT aKTUBHOCTH, MOHHAs cujla pacTBopa. Pacuer
CpeaHero 3HaueHus KorpuimeHTa akTHBHOCTH.



VYienbHas W SKBUBAJEHTHAs 3JIEKTPOIPOBOJHOCTh. 3aKOH HE3aBUCHMOIO
newkeHus  uoHoB  Konbpayma. [loaBMKHOCTP U aOCOJIIOTHBIE CKOPOCTHU
JBH>KCHUSI MOHOB. KOHIIYKTOMETpHS U €€ IPUMEHEHHE B IPAKTUKE aHAJIN3a.

Tema 2. Duexrpoansie norenunaabl u IJC. (1 yac.)

KonTaktaelii ¥ Au(QPy3MOHHBIM TOTEHIUMANBI B TalbBaHUYECKOW IICTIH.
Mexanu3m BosHukHOBeHusi JIOC Ha wexdasHol moBepXHOCTH. DaKTOpHI,
BJIUSIOIINE HA BEIMYMHY U 3HAK AJIEKTPOAHOrO MOTEHUIHANA.

WN3mepenne anekTpogHoro mnorteHuuana. CTaHgapTHBIA — BOJOPOIHBIN
ANEKTPOA. Psii cTaHOapTHBIX 3IEKTPOAHBIX MOTEHUMAJIOB W BBIBOJIBI M3 HETO.
VYpaBaenue HepHera 1151 3€KTPOAHOTO MOTEHIIAANIA.

Tema 3. Tunbl 3jeKkTpoxuMHUYecKHX (rajbBaHUYECKHUX) Iemneid.
Knaccuduxanus siiekrpoaos. Kopposust merasuios. (2 yac.)

Cxembl W TOpUHIMI PpabOThl XUMHUYECKUX, KOHIICHTPAIIMOHHBIX |
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX Lienel, pacueT D/C.

Knaccudukanusa smekTpoaoB. Inektponbl 1-ro, 2-ro u 3-ro pojos.
CraHgapTHble M WHAMKATOPHBIE AJIEKTPOJbI. XJIOpCepeOpsHbIA, CTEKISTHHBIA U
MOHCEJIEKTUBHBIE IEKTPOAbL, UX TPUMEHEHHUE.

Koppo3us meramnos. Bunabl koppo3uun. TUIBI KOPPO3UOHHBIX TOBPEKICHUN.
DNEeKTpOXUMHUYECKasT KOPPO3Hs METAIOB, IPUMEPHI MPOLECCOB. METO bl 3aIUTHI
METaJUIOB OT 3JIEKTPOXUMHUYECKOU U OMOJIOTMYECKOU KOPPO3HH.

Pa3nen 4. XumMnueckasi KHHeTHKA U KaTtajiu3 (2 gac.)

Tema 1. OCHOBBI XUMHY€ECKOH KMHETUKH. (2 4ac.)

[IpenmeT XWMHUYECKOW KUHETHKHU. 3aBUCUMOCTh CKOPOCTH PEaKIUUh OT
KOHIICHTparuu. 3akoH JneWctByronux Macce (3/IM). Koncranta ckopocTw.
Ocobennoctu nmpumeHeHust 3/IM 11t reTeporeHHBIX MPOIIECCOB.

Kunernueckas kiaccudukaius peakiuil M0 MOJEKYISPHOCTA U MOPSAKY.
Peakiuu HyneBoro, mepBoro M BToporo nopsakos. Ilepuoa mosynpeBpaiieHus,
€ro CBSA3b C KOHCTaHTOM.

3aBUCUMOCTh CKOPOCTH pEaKIMh OT TemIepaTypbl. Teopusi aKTUBHBIX
COyJlap€HUl MOJEKYJ. OHEprusi akTHUBalUW. AHAIW3 YpaBHEHUs AppeHuyca.
OCHOBBI TEOPUHU aKTUBUPOBAHHOT'O KOMILJIEKCA.

Cnoxnple peakruu. [lapamiensHble, TOCIeNOBaTeNbHBIE, OOpaTUMBIE,
COMpsDKEHHBIE M KoJjeOaTenbHble peakiuu.  llemaple u  Qoroxmmudeckue
ITPOLIECCHI.

Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTH KYPCA
IIpakTn4yeckue 3ansiTus 18 yac.

3ausarue 1. CpoiicrBa koutonaubix [IAB



Munemnsapusie [TAB (monmykomnounbl). CTpoeHHe MULEIT KOJUIOMIHBIX
ITAB. Kputnueckas xoHueHtpanus muienioodpasoBanus (KKM) u dakropsl,
Biusmone Ha Hee. Meroasl onpeaeneHuss KKM. SIBiaenue npsMoit u oOpaTtHOM
comoOunu3anuu. [Iponeccsl comoOunu3auu B XUMHUHU KUBOTO U B (apmaiuu.
JIumocombl, UX CTpOEHUE W MpuMeHeHHe. [ 'napodunbHO-TMIOGUIBHBIN OanaHc
(I'JIb) kak kpurepuil mnpakTuyeckoro npumeHeHus [IAB. Oxosorunueckue
npo6sieMsl npumeHenus [TAB.

3ansarue 2. CycneH3nu, IMYJIbCUM, IEHBI H 23P030JIH

MUKpOreTeporeHHble CUCTEMbl W METOAbl WX TmonydyeHus. CycreHs3uu,
dakToppl  arperaTUBHOM  YCTOMYMBOCTH  cycneH3uil. CBoiicTBa mact —
KOHIIEHTPUPOBAHHBIX CYCHEH3UA. OMYJIbCUM U HMX KiacCU(UKAIUs, CIocoObI
nosyuenusi. O0paunieHue ¢a3 B 3MyJIbCUAX. SIBIEHNE KOATIECIICHIUH.

3ansaTue 3. IIpolecchl IMyIbrupoOBaHUsl B XUMHUM KUBOTO U B (papMalluu.
Metonbl pa3pyuieHus: SMYJIbCUN

3ansrtue 4. [lensl. @akTOphl, BAUSAIONINE HA YCTOWYUBOCTD NIEH

Onenka kavecTBa 1eH. [IpakTuiyeckoe UCTIOIb30BaHKE SIBJICHUS (IIOTAIUU.

Aspo3osu (IbIMBI, TyMaHbl, 0M0a’p030JIH). DIEKTPUUECKUE U ONTUYECKHE
CBOMCTBa a’po3osieil. Anposzonu B (dapmanuu. Daxktopbl crabunuzanuu u
paspyuieHus a’pos3osied. Ouuctka Tra30B B 3IEKTpOoGUIbTpax. AdSpo30JH U
npo0JIeMbl OXpaHbl OKPYKAIOIIEH CPEIbI.

3ansrue 5. Coiicrea BMC u ux pactBopos

CrpoeHne MOJIEKYI M METOABl MOJYyYEHUS BBICOKOMOJIEKYJIIPHBIX
coenunenuii (BMC). MonekynsipHast Macca ¥ GpakiiMOHHBIN COCTaB MOJIUMEPOB.
Arperatabie u ¢usndeckue coctossHuss BMC. Tlonstue TepMomexaHHueCcKoOu
KPHUBOM.

Ocob6ennoctu  cBoiictB  pactBopoB BMC. Bisaumopeticteue BMC ¢
pacTBOpUTENIEM, TEPMOJMHAMHMKA W KUHETHMKa TMPOIECCOB HaOyxaHusi U
pactBopenus. Crenenb HaOyxanus. Koutpakuusa. Temnora u  gaBieHue
HaOyxanwus. [Iporieccel HaOyXaHusl B XUMHUU )KUBOTO U B TEXHOJIOTHH.

3ansTue 6.00mas xapakrepuctuka pactsopoB BMC

ComnocTaBieHHE CBOMCTB 30JIEM WM aHAJOTMYHBIE 110 MOJIEKYJSPHO-
KMHETHYECKUM CBOMCTBaM pa30aBieHHBIX pacTBopoB BMC. Hapymienue
ycToiunBocTy B pactBopax BMC. BricanuBanue u (akTOphl, BAUSIOMIUE HA 3TOT
npouecc. JInotponHeie psifpl HOHOB. fBIIEHME KoalepBaluu. Poiab KOMIUIEKCHOM
KoallepBallii B OWMOXMMHUHU. SIBIEHHE  MUKPOKANCYJIUPOBAHUS U  €T0
UCIIOJIb30BaHue B (papmaruu.

3anstue 7/ 3ammrtHOE AelcTtBHe pacTBopoB BMC, mMexaHW3M 3alIUTHOrO
nerctBus. DakToOphl, BIUSIONIME HA CTENEHb 3alIUThl THAPOGOOHBIX 30JICH.
buonornueckoe 3HaueHUE KOJUTOMTHOW 3aLIUAThI



3austue 8 CBoiicTBa 0eJIKOB

Ou3uko-xuMuyeckue cBorcTBa OenkoB. CBOOONIHAs M CBsi3aHHAas BOJa B
ouononumepax. benku kak amdoJIUTHI; CBOMCTBA OEJIKOB B HM303JEKTPUUYECKOM
coctostHuu. CBOICTBAa CTygHEW. THUKCOTPOIHS, CHHEPE3UC U TEPUOIUYECKUE
pEaKIu B CTYIHSX.

3ansatue 9 Meroasl ompeneneHUS MOJSIPHOM MacChl  TOJUMEPOB.
[ToBepXHOCTHBIC SIBJICHUS M TUCIIEPCHBIC CUCTEMBI B (DapMariuu

JlaGopaTopHble 3ansiTusi (36 yac.)

JlaGopaTopnasi padora 1. OCHOBBI XUMHYECKOH TEPMOAMHAMUKHU. 1-¢€
HAYaJio — 3aKOH COXPaHEHUS SHEPTrHH. TepMoXuMHUECKHe pacueTel. —(4 dac.)

Jla6opaTopnas padora 2.Kanopumerpus. —(4 gac.)

JlaGopaTopnas padora 3. Xumuueckoe paBHoBecue.-(4 Jac.)

JlabopaTopnasi padora 4. ®a30Bbic paBHOBECHS U PAaCTBOPHL.- (4 yac.)

JlaGopaTopnasi padora 5. Ilpomecc meperonku. JluarpamMma KUIIEHUS
OuHapHoO#t cMecu. —(4 dyac.)

JlaGopaTopnasi pab6ora 6. lcciemoBaHue IIpOIECCOB OJHOKPATHOH U
MHOTOKpaTHOH 3KcTpakiuu. OnpenencHue koddduimenTa pacupeaencnus.(4 Jac.)

JlaGopaTopHnasi pab6ora /. OnpejaesieHUE KOHCTAHThI JUCCOIUALINK CIa00i
KHCJIOTBI TI0 3JICKTPUYECKON MPOBOAMMOCTH pacTBopa.- (4 vac.)

Jladoparopnasi padora 8. DnekTpoaubie noTeHmuansl u DJ1C.
[Torenunometpus. — (4 dgac.)

JlaGopaTopHas padora 9. Koarymsuus ruapodoOHbIx 3omei. —(4 gac.)

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI
Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEILHOU paboThI
oOydarommxcss 1O JUCHUIUIMHE «Pu3nueckas U KOJUIOMAHAS — XUMUSD)
npesncranieHo B [lpunoxkenuu 1 u Bkitoyaer B ceodsi:

1. [lnan-rpadvk  BBIMOJTHEHHUS  CAMOCTOSITENBHOM  pabOTBI IO
JUCUUIUIMHE, B TOM 4YHUCJIE MPUMEPHBIE HOPMBI BPEMEHHM HA BBINOJHEHUE I10
KOKJIOMY 3a/1aHHUIO;

2. XapakTepucCTUKY 3aJaHuil JIJIsi CaMOCTOSITENIbHOW paOOThl CTYJEHTOB
Y METOJIMYECKHE PEKOMEH IAllMU TTO0 UX BBINOJHEHUIO;

3. TpeOoBanus K TMpeACTaBICHUI0O W O(QOPMIICHHIO pe3yJbTaTOB
CaMOCTOSITENIHOM paboThI;

4. Kputepuu o1ieHKH BBITIOTHEHHUS CAMOCTOATEIBLHONU PaOOTHI.



IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne | Kontponmpyembie MOyH/ pa3aeinsr / Komb! u aTamst O1eHOYHBIE CPENICTBA -
TEMBI JUCLUITJIMHBI q)OpMI/IpOBaHI/Iﬂ HAanMMCHOBAaHHEC
KOMIIETCHIIUI TEKyIIAN IIPOMEKYTOYHAS
KOHTPOJIb aTTeCcranusa
1. OK-5, | 3mnaer ompoc Bomnpocsr k
Pazgenr 1. OcHOBBEI xmMHYecKoH | OIIK- SK3aMEHY
TCPMOJINHAMUKH. Pa3IIeH 2. 2, YmMeerT OIpoc Bonpoc])l K
@da30BbIE paBHOBECUS U PacTBOPHL. | OITK- 3K3aMEHy
Paznen 3. Onexrpoxumus. | 3, TIK- | Bnageer onpoc Bompocer k
ONEeKTpOAHbIE  HOTEHHManbl  H | 9 [IK- JK3aMeHy
OJIC. Pazpmen 4. Xwumuyeckas 10
KMHETHKA U KaTaju3
2. | Pazgen 5. [ToBepxnocthbie | OK-5, 3Haer ompoc Bomnpoc k
apneHus. Ancopbuus. Paznen 6. | OIIK- 9K3aMEHY
CBoiicTBa JUCHEPCHBIX CHUCTEM. 2, Ymeer ompoc Bompoc k
Paznen 7. CsoiictBa | OIIK- 9K3aMEHY
BBICOKOMOJICKYJISIPHBIX 3, 1IK- | Bnageer oIpoc Bomnpoc
coenunenuit (BMC) 9, IIK- 3K3aMEHY
10




V. CHHUCOK YYEBHOWM JINTEPATYPBI U
NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUITJIMHBI

OcHoBHas JIMTEpaTypa
(onexmponnvie u neuammvie uz0anus)

1. bensen, A.Il. ®u3nyeckas ¥ KOJUIOUAHAS XUMHUSI: YICOHHK /IS BBICIIETO
npodeccuonansHoro odpazosanust / A.Il. benses, B.M. Kyuyk; mog pen. A.IL
bemnsiena. — Mocksa: I'SOTAP-Menana, 2012. — 751 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695585&theme=FEFU

2. EpmioB, KO.A. Komnounnas xumusa. Pusznueckas XUMHS JTHUCIEPCHBIX
cucteM: yueOHuk aiisg By30oB / FO.A. EpmioB. — MockBa: ' 90TAP-Menaua, 2012. —
351 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:725033&theme=FEFU

3. MyxaueBa, B./[. ®usndeckas xumus [DICKTPOHHBIA pecypc]: ydeOHOE
nocobue/ MyxaueBa B.Jl., lllanmoBanoB H.A., IlomysktoBa B.A. — DnexTpoH.

TEKCTOBbIE  JaHHble. —  bemropox:  benropoiackuii  rocyaapCTBEHHBIN
texHosornueckuit yausepcuter uM. B.I'. lllyxosa, 3bC ACB, 2016. — 251 c. —
Pesxum noctyna: http://www.iprbookshop.ru/80529.html — 35C «IPRbooks»

4. Pomanenko, E.C. Kommouanas xumus [DIeKTpOHHBIA pecypc]: yueOHoe
nocooue / E.C. Pomanenko, H.H. ®panuena, F0.A. besruna, E.B. BonocoBa. —
CraBponons:  Ilaparpadp, 2013. — 52 c¢. - Pexum  Jjocryna:
http://znanium.com/catalog.php?bookinfo=514197

5. CenuBanoBa, H.M. ®usundeckas xuMusl [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ H.M. CenuBanoBa [u ap.]. — DIEKTPOH. TEKCTOBBIC JaHHBIC. — Ka3aHs:

KazaHckuil HallMOHAJIBHBIA HMCCIIEIOBATEIILCKUM TEXHOJOTUYECKUA YHUBEPCUTET,
2016. — 188 c. — Pesxxum moctyna: http://www.iprbookshop.ru/79588.html. — 3BC
«IPRbooks»

6. Cymm, b.JI. Komnounnas xumust: yueOHuk st By3oB / B.J[. Cymm. —
Mockaa: Axanemus, 2013. — 239 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:792401 &theme=FEFU

7. XapuronoB, l0.5. ®usnueckas XuMus: Y4eOHHK JJII BBICHIETO
npodeccrnonanbHoro oopaszopanus / F0. 5. XaputonoB. — MockBa: I'DOTAP-
Menua, 2013. — 608 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695584&theme=FEFU

8. ykun, E.JI. Kommouanass xumus: ydeOHuUK it OakanaBpoB / E.JI.
[lykun, A.B. IlepunoB, E.A. Amemnna. — Mocksa: [Opaiit, 2012. — 444 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:683924 &theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:695585&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:725033&theme=FEFU
http://www.iprbookshop.ru/80529.html
http://znanium.com/catalog.php?bookinfo=514197
http://www.iprbookshop.ru/79588.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:792401&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695584&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:683924&theme=FEFU

JonmoiHuTe/IbHAS JIMTEPATYPA
(neuammvie u snexmporHbie u30aHUs1)

1. CBupunos, B.B. ®usnyeckas xumusi [DIEKTpOHHBIN pecypc]: ydueOHOe
nocooue / B.B. CeupumoB, A.B. CBupumoB. — OInektpoH. ngaH. — CaHKT-
[leTepOypr: Jlanp, 2016. — 600 c. — Pexum  pocryna:

https://e.lanbook.com/book/87726 .
2. BomkoBa O.B. Kommowmnas xumusi [DIEKTpOHHBIA pecypc]: ydeOHO-

Metoaudeckoe mocooue/ Boiakosa O.B., Hukumosa H.U. — DaeKTpoH. TEKCTOBBIC
nanupie. — CI16.: YauBepcurer UTMO, MHCTUTYT Xojoga M OMOTEXHOJOTHM,
2015. — 37 ¢. — Pexxum moctyma: http://www.iprbookshop.ru/66507.html — 36C
«IPRbooks»

3. Komnonnnas xumwmsi. [lpumepbl w 3amaum  [DIeKTpOHHBIA pecypc]:
yueObHoe mocobue/ B.®. MapkoB [u aAp.]. — DIEKTPOH. TEKCTOBbIE JaHHbBIC. —
ExatepunOypr: Ypansckuit denepansubiii yausepcuret, 9bC ACB, 2015. — 188
C. — Pexxum nocryma: http://www.iprbookshop.ru/69612.html — 95C «IPRbooks»

4. duznyeckas xumust [InekTpoHHbIN pecypc]: yueOnuk / B.E. Koran, T. E.
JlutBunoBa, JI. D. Yupkcr, T. C. IlaxmaponoBa; nox pea. .O. YUupkcrt. —
DneKkTpoH. TekcToBble AaHHble. — CII0: HanuoHanbHbI MUHEPAIBHO-CHIPhEBOU
yauBepcuteT «['opHsriit», 2014. — 345 c. http://www.iprbookshop.ru/71708.html

5. Hurmatymnun, H.I'. ®usnuueckas v KOJUIOUHAST XUMUS [DJIEKTPOHHBIN

pecypc]: yuebnoe nmocodbue / H.I'. Hurmarymiun. — DnekTpoH. naH. — CaHKT-
[MetepOypr: Jlans, 2015. — 288 c. https://e.lanbook.com/book/67473

6. Ponun, B.B. ®u3nyeckas u KOUIOUIHAS XUMUS [ DIEKTPOHHBIA pecypc]:
yueOHoe mocobue / B.B. Pomun, 2.B. T'opuakoB, B.A. OpolGer. — DnekTpoH.
TeKCToBble JaHHble. — CtaBpononb: CTaBpOMOJIBCKUI TOCYAapCTBEHHBIN

arpapHbIii YHHUBEPCHUTET, ATPYC, 2013. — 156 C.
http://www.iprbookshop.ru/47377.html

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTepHeT»

1. T'ocynapctBennas Qapmaxoness XIII uw3manmst B Tpex Tomax, 2015 r.
http://femb.ru/feml

2. denepanbHas AJICKTPOHHAS MEIUIINHCKAS ounbmmoreka
http://feml.scsml.rssi.ru/feml/

3. IIpaBoBas nadopmanmonHas cucrema http://www.consultant.ru/

4. Hayunast onexktponHas Oubmuotexka eLIBRARY mpoekr PODOU
www.elibrary.ru

5. Hayunas 6ubmuoreka JIBDY http://www.dvfu.ru/web/library/nbl



https://e.lanbook.com/book/87726
http://www.iprbookshop.ru/66507.html
http://www.iprbookshop.ru/69612.html
http://www.iprbookshop.ru/71708.html
https://e.lanbook.com/book/67473
http://www.iprbookshop.ru/47377.html
http://femb.ru/feml
http://feml.scsml.rssi.ru/feml/
http://www.consultant.ru/
http://www.dvfu.ru/web/library/nb1

6. DnexkTpoHHO-OMOIMOTEeYHAs cUcTeMa Znanium.com

Ilepeyenb UHGPOPMAUOHHBIX TEXHOJIOTHHA U IPOTPAMMHOIO

odecrmeyeHud

MecTo pacrooKeHus
KOMITBIOTEPHOMN TEXHHKH,
Ha KOTOPOM yCTaHOBJICHO

POTrPaMMHOE
obecrieyeHne, KOJINIECTBO
paboumx MecT

[lepeueHs mporpaMMHOTO 0OECTICUCHUS

MynsTuMenunHas
aynuropus r. BmaguBocToxk,
0. Pycckuii, n. Asixe 1.10,
kopnyc M, ayn. M402,
mIomans 25 m?

— Microsoft Office Professional Plus 2010;

— o(hUCHBIN TAKeT, BKIIOYAIOIINI MIPOrpaMMHOE 00ECIICUeHUE JISI
paboThl ¢ pAa3IUYHBIMA THIIAMH JIOKYMEHTOB (TEKCTaMH,
ANICKTPOHHBIMU TaONMHIIaMH, 0a3aMU JaHHBIX U JP.);

— 7Zip 9.20 - cBOOOAHBIN (haliIOBBI apXMBATOP C BBICOKOM
CTCTICHBIO CIKATHUS JAHHBIX;

— ABBYY FineReader 11 - mnporpamma Juisi ONTHYECKOTO
pacro3HaBaHUs CUMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamm s CO3JaHHS H
MIPOCMOTpA IIEKTPOHHBIX MyOuKanuii B popmate PDF;

— ESET Endpoint Security - kowmmiekcHas 3amura padodnx
craniuii Ha 6aze OC Windows. [loanepkka BuUpTyanuzanuu +
HoBble TexHomoruu; — WinDjView 2.0.2 - mporpamma s
pacro3HaBaHMs ¥ MPOCMOTpa (aiiyioB ¢ OAHOMMEHHBIM (popMaToM
DJV u DjVu;

— Auslogics Disk Defrag - mporpamma anst ontumuzanuu [1K u
TOHKOW HACTPOWKH ONEPALMOHHON CUCTEMBI




VI. METOJIMYECKHUE YKA3AHUSI IO OCBOEHMIO
JUCHUILIAHBI

B cootBercTBHE € Y4eOHBIM IUIAHOM N0 JucuuIUimHe «dusnyeckas u
KOJUTOMJIHAS ~ XMMHS»  TPEIyCMOTPEHbl  JIGKIIMOHHBIC,  MNPaKTHUECKHUE,
1a0opaTopHbIe 3aHATHS, a TAKXKE CAMOCTOATEIbHAs paboTa CTyACHTA.

Ha 7nexkuMoHHBIX  3aHATHSX  CTYJIEHTY NpENOCTaBiseTcs  Oa3ucHas
uHboOpMalusi TO KypCy, pPAcCKpbIBAIOTCS OCHOBHBIC TIOHATHSA, H3JaraiTcs
OCHOBHBIE TIOJIOXKEHHS TEOpHUH, runoTe3. BaxkHeias 3aqaya JEKIIMOHHOTO Kypca
— (hopMupoOBaHKE YMEHUI BBIJIETICHUS TPOOJIEM, TOCTAHOBKHU U TPOBEPKH TUITOTE3,
OLIEHKAa COBPEMEHHOI'O COCTOSIHUS HAyKH. JIEKIIMK 3aKi1a/1bIBal0OT OCHOBBI HAyYHBIX
3HAaHUW y CTYJEHTOB, SIBJISIOTCS METOJOM U CPEACTBOM (HOPMUPOBAHUS HAYYHOTO
MbIlUIeHUA. JIEKUMOHHBIA MaTepuanl HEeOOXOAMM CTyAEHTaM JUJIsl JajibHEeWIIen
paboTHI IO OCBOCHUIO MPOTPAMMBI AUCHIUTIIHHEI.

Ha mpakTtudecknx 3aHATHSX OONBIIOE 3HAYECHHUE WMEET CaMOCTOSATEIbHAs
HOJIFOTOBKA CTYJIEHTOB 110 TEME 3aHATHs, KOTOpass OOBSBISAETCS MPENoaaBaTessim
3apaHee. Takxke B Hayalle CceMecTpa CTyJEHTaM MpeAOoCTaBiseTCs IJIaH U
KaJICHAAapHbIN rpauK MPOBEIECHUS NIPAKTUUECKUX U JAOOPATOPHBIX 3aHITUH.

[Tpr moATOTOBKE K MPAKTUYECKOMY 3aHATHUIO HEOOXOANMO OTTAJIKHUBATHCS OT
TEOPETUYECKHUX 3HAHHH, TOJYyYEHHBIX Ha JIEKIIMOHHOM 3aHSTHH, KOTOPBIC CIIEAyeT
pacmpuTh, YriayOuTh W NPOWUTFOCTPUPOBATH C TMOMOIIBIO JOTOJHUTEIBHBIX
UCTOYHUKOB HHpopMaruu. [Ipu >TOM BakHOE BHHUMAaHHE OJDKHO YAETSATHCS
CTPYKTYPUPOBAaHUIO U CHUCTEMaTH3allMU NPEJCTaBICHHOTO MaTepuana. B cmyuae
MOJATOTOBKM  COOOIIEHUST HEOOXOJAMMO CHAOIUTh €ro Mpe3eHTaluell uiu
pa3aTOYHbBIM MaTEPUAIOM.

Ha nabGopaTopHbIX 3aHATHSX MPOUCXOIUT MPHOOPETEHUE CTYyJIEHTaMU
YMEHUM U HAaBBIKOB MPAKTUYECKOW pabOThI C Ja0OpaTOpPHBIM 00OPYJAOBaHHEM,
XUMHYECKOH TIOCYIOl W pEaKkTUBaMH, OCBOCHHE METOJMKH TPUTOTOBIICHUS
pPacTBOPOB HYKHBIX KOHIICHTpAIMi, TIOJyYeHHE TMEPBUYHBIX HABBIKOB TIO
OMUCAaHUI0O M O(OPMIIEHHIO PE3YyJIbTATOB 3KCIEPUMEHTOB, (OPMYIUPOBAHUIO
BBIBOJIOB.

[Mukn nabopaTOpHBIX 3aHATHI 00s3aTENIbHO HAYMHAETCS CO 3HAKOMCTBA C
TEXHUKON Oe30MacHOCTH Tpu paboTe B Xumuueckou sadboparopuu. CTymaeHTHI
OCBAaMBAIOT COOTBETCTBYIOLINE HHCTPYKIIUH, 3aTEM TPOBOJIUTCS KOHTPOJIBHBIH
OTIPOC, TIOCJIE YETO JIeNaeTCs COOTBETCTBYIOIIAS 3alUCh B JKypHAJe HMHCTPYKTaXa.
CTyneHThI, He MPOIIEIIINe HHCTPYKTAXK, K BHIMIOJIHEHHUIO JTa00paTOPHBIX paboT He
nomyckatorca. O0s3aTeTbHbIM TPEOOBAHUEM TAKKE SIBISIETCS HAJIMYKME Y CTYACHTA
xasara.



CryneHTbl  JOJDKHBI ~ OBITH  MOJATOTOBJEHBI TEOPETUYECKH K  TEME
nabopatopHoil pa®oTel. B Hawasie 3aHATHS INpenojaBaTeNlb IPOBOAUT YCTHBIN
OIpOC, YTOOBI BBIIBUTH CTENEHb TOTOBHOCTH CTYJEHTa K JJaDOpaTopHOM padore.
Ilepen HEMOCPEICTBEHHBIM BBIMOJIHEHHEM pPAOOTHI CTYAEHTHl 3HAKOMATCA C
METOJIMKOM SKCIIEPUMEHTA, TOTOBAT HEOOXOAUMBIE PEaKTUBBI U prOOpbl. BmMecTe
C mpermojaBareieM pa3OMparoT XOJ OMbITa, OOpaias BHUMAHUS Ha KIIOYEBBIC
MOMEHTBI. [lo OKOHYaHMIO NPAKTUYECKOM 4YacTU J1A0OPAaTOPHOM pabOThI
HEOOXOJMMO TPOU3BECTH pacyeThl, 3alucaTh YypPaBHEHUS OHMOXUMHYECKHUX
peakuui, 1aTh O0OBSICHEHHE MTOJIyYEHHBIM pe3yJibTaTaM, CPOPMYJIUPOBATH BBIBOJIBI.
Odopmienue otueta 0 1a0OPATOPHON pabOTE OCYIIECTBISIETCA MO0 HA 3aHATHUH,
a0 mociie Hero. 3aluTa OTYeTa MPOMUCXOJIUT Ha CIEAYIOIEM JIabopaTOPHOM
3aHITHH.

CamocrosiTenbHas paboTa CTyJEHTa SBISETCS HEOTHEMIIEMBIM 3JIEMEHTOM
IporpaMMbl  JIUCUMIUIMHBIL. JTa 4YacTb Y4YeOHOW IUIaHUpPYyeMOWl  paboOThI
BBIINIOJIHAETCS 1O 33JIaHUIO U MPU METOJUYECKOM PYKOBOJCTBE MPENOIaBaTelIsl, HO
0e3 ero HemocpeAcTBeHHOro ydactus. CaMocTosTenbHasE paboTa HallpaBiieHa Ha
YCBOEHHUE CHCTEMbl HAyUHbIX M Mpo(ecCHOHANBHBIX 3HaHUH, (opMHUpOBaHHE
YMEHMM W HaBBIKOB, MPHOOPETEHUE OIbITA CAMOCTOSATEIBHONM TBOPYECKOU
NEeATEIbHOCTH. 3a/laHus JUIsl CaMOCTOSITENIbHOW pabOThl CTYJEHTOB U €€ y4eOHO-
MEeTOAMYECKOoe obecrnieueHue npeacTanieHsl B [Ipunoxenun 1.

K cnadye sk3aMeHa JOMYCKAarOTCS TOJBKO T€ CTYIEHTBI, KOTOPbIE HE MMEIOT
3aJI0JDKEHHOCTEH MO0 TEKyHIEMY KOHTPOJIO, T.€. MMM YCIEIIHO BBIIOJIHEHbI
WHIMBHUyaJIbHbIE 3aJlaHusl, CllaHbl KOHTPOJIbHbIE pabOThl M TECTOBBIE 3a/laHusl,
3alUIIEHbl OTYETHI MO JabopaTopHbIM padoTam. [[1s1 MOATOTOBKH K HSK3aMEHY
CTYJEHTaM NpPEIJIaratoTcs HK3aMEHALMOHHBIE BOIPOCHI, OXBAaTBHIBAIOIIUE MU
CUCTEMATU3HPYIOUIUE KAK TEOPETUYECKUH, TAK U MPAKTUYECKUI MaTepuall Kypca.
Ha npensk3aMeHallMOHHON KOHCYbTAIMU MPENoAaBaTelb BMECTE CO CTYJEHTaMHU
pa3dupaeT HECKOJBKO OOpa3loB  HSK3aMEHAIlMOHHBIX  OWJIETOB MW JlaeT
PEKOMEHIallMK IO MOJArOTOBKE OTBETA.

CryneHtam clieqyeT OCBauMBaTb TEOPETHUECKUE 3HAHUS  PETYJSIPHO,
CUCTEMATUYECKH, MOCIEAOBATEIbHO OT 3aHATHS K 3aHATUIO, TIIATEJIBHO
TOTOBUTHCS K MPAKTHUECKUM U JaOOpaTOpHBIM paboTam, B OTBEJICHHBIE CPOKHU
BBIMOJIHATh WHIUBUAYaIbHbIC 33JaHUSI, KOHTPOJIbHbIE pPabOThl, COCTaBIATH M
3allMIIATh OTYETHI MO JabOpPaTOPHOMY MPAKTUKYyMy U Ap. TOJIBKO B 3TOM Cilydae
MOXHO OHJIaTh BBICOKMH YpOBEHb YCBOCHHMS MaTepuaia, (OpMHUpPOBAHUS
HEOOXOAMMBIX KOMIETEHIIUHN U, KaK CIEACTBUE, YCICIIHYIO CAady dK3aMeHa.



VIl. MATEPHUAJILHO-TEXHUYECKOE OBECTIEYEHUE
T CHUTIIIAHBI

JIeKIMOHHBIE M TPAKTUYECKUME 3aHATUS IPOBOJATCA B  AyJUTOPHUH,
OCHAlICHHOW MYJIbTHMEIUWHBIM 000pYyZOBaHHWEM, CaMOCTOATENbHas pabora
CTYJACHTOB B YHTAJIBHBIX 3ajlaXx HaydyHOU Oubmmotexe JIBDY M KOMIBIOTEPHBIX
knaccax Ilkonsl OuoMenUIMHBI CcO CBOOOAHBIM JAocTynoM. JlaGopaTopHble
3aHATHS MPOBOJAATCA B Y4YeOHOW 1a00OpaTopuu, OCHAIIEHHOW HEOOXOIUMBIM
o0opyoBaHUEM (BBITSDKHOM IIKag, BOJISHON TEpMOCTaT, HACTOJIbHAs MWHHU-
HeHTpu@yra, CeKTpopOTOMETP, BEChl TEXHUYECKHE, BECHl aHaluTH4eckue, pH-
METp U JIp.), XUMUYECKOU MOCYA0N U PEAKTUBAMH.

HaumenoBanne 060pya0BaHHBIX [TepeueHb OCHOBHOTO 000PYIOBaHUS
MOMEIIECHUN U ITIOMEIICHUIN 111
CaMOCTOSITENIbLHOM paboThI

UwuraneHbie 3a561 HayaHoi Mono6mok HP ProOme 400 All-in-One 19,5
oubmotexku IBOY ¢ OTKPHITEIM (1600x900), Core 13-4150T, 4GB DDR3-1600 (1x4GB),
J0cTyroMm K hoHay (kopryc A - 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
ypoBeHb 10) kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctp noctyna B UutepHer 500 Mout/cek. PaGouune
MecTa Ui Jroed ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBBSl OCHAILICHBI JAMCIUIEAMHM WM IpUHTEepamu bpains;
000pYyI0BaHBI: TOPTATUBHBIMU YCTPOMCTBAMU JIJISI YTCHUS
TUTOCKOTIEYaTHBIX TEKCTOB, CKaHUPYIOIIMH "
YUTAIOUIMMHA ~ MallMHAMH  BUJICOYBEIHYHTEIEM  C
BO3MOKHOCTBIO ~ DETYJIALIMM  IIBETOBBIX  CIIEKTPOB;
YBEJIUYNBAIOLIIMMHU AMEKTPOHHBIMU TynaMu u
yIbTPa3BYKOBBIMU MapKUPOBITUKAMHU

JlaboparopHas aynuTopus Becol naboparopusie AGN100; Becsl 1abopaTopHsie,
r. BmaguBocTtok, o. Pycckuii, . cnekrpodotometp [13-5400Y D, Peppakromerp NPD-454
Asikce .10, ayza. 430 b2M, Maruautraas memanka [13-6100 (5 mt); MarautHas

Memanka [19-6110 M ¢ nonorpeBom (2 mt); [Tnutka
HarpeBaTeNbHasl AJCKTPUUECKas; KOMIUIEKT Tab0opaTopHOH
nocyibl, Habop cTymnok (HapPpopoBBIX C MECTUKAMH, KOJIObI
mepabie 50 mit, 100mm, 250 Mo, 500 mi, 1000 mit, ko061
Opanenmeiiepa 250 mi, nunerku Mopa 5,10,25 v,
OropeTku 25 mui, muneTku MepHbie 1,2,5,10 mi1, mpoOupku,
CIIUPTOBKH, IKCHUKATOP, XUMHYECKHE PEAKTUBHI,
(hapmalieBTUYECKHE TIperiapaThl.




[Tpunoxenue 1

MHHUCTEPCTBO HAVKHU U BBICILIETOOBPA3OBAHIS POCCUNCKONU®EJEPALINNA
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICILIEr0 00pa3oBaHUs

J{anbHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET
(ABDY)

IKOJIA BUOME/IUIINHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBHI OBYYAIOLINXCA
o JUCHUILVTUHEe «Du3nvecKas M KOJJIOUIHAS XUMHUD)
Hanpasienue noarorosku 19.03.01 buorexnosorust
OO6pazoBatenbHas mporpaMmma 1o npoduitto «MolekysipHas OMOTEXHOJIOTHI
®opMa NMOATOTOBKU: OYHAS

BaaguBocTok
2020



IInan-rpa¢guk BHINOJHEHUSA CAMOCTOSATEIbHOM Pa00ThI 0 JUCHUIIMHE

Hara/cpoxkn Buna camocrositeqibHOM IIpumepHbIe dopma
Ne BBINOJTHEHH S padoThI HOPMBI KOHTPOJIS
n/n BpeMeHH Ha
BBINIOJIHEHH
1 1-18 nenenu [IpopaboTka JIEKIIHOHHOTO 13 gyaca OIpoc

MaTepHala 1o KOHCIEKTaM
1 yueOHOH JuTeparype,
MOJITOTOBKA K
1a00paTOpHEIM paboTam,
W3YYCHUS TEXHUKH
0€301acCHOCTH

2 1-18 nenenu [TpopaboTKka JEKIIMOHHOTO 14 gacoB ornpoc
MaTepuasa 1mo KOHCTICKTaM
U y4eOHOU JInTepaType,
MOJITOTOBKA K
MPAKTUYCCKUM 3aHATUSIM

19 | Ok3amenammonHas | [loaroroBka K SK3amMeHy 454 JK3aMEH
ceccus

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB

CamocrositenbHas pabora cryaeHta (CPC) mo mucnumnimmne «Pusnueckas u
KOJUJIOMIHASI XUMUSD) BKJIIOUYAET CIAEAYIONINE BUIbI JEATCIbHOCTHU

- mpopalboTka ydeOHOro Marepuaya (o0 KOHCIEKTaM, y4eOHOW M Hay4dHOM
JUTEpaType);

- UW3y4YeHHE TEM TEOPETUYECKOro Kypca, 3alUlaHUPOBAHHBIX IS
CaMOCTOSITEJIbHOI'O OCBOCHHSI

- TOJATOTOBKA W BBHINOJHEHUWE OTYETHBIX MAaTEpUAJIOB IO TeMaw,
3aIUIAHUPOBAHHBIX JIJI1 CAMOCTOSITEIIBHOTO OCBOEHUH,

- IOJIFOTOBKA K IPAKTUYECKUM 3aHSATHUSIM;

- MMOJITOTOBKA COOOIICHUHN 1 TIPE3CHTAIMH 110 33/ITaHHBIM TeMaM;

- IOATOTOBKA M BBITIOJTHEHUE OTYETHBIX MAaTEPHAJIOB IO TEMaM MPAKTUYECKUX
3aHSTHUM;

- IOJITOTOBKA K BBITIOJHEHUIO U CcJjade JIaDOpaTOPHBIX padoT;

- IOJTOTOBKA K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, IK3aMEHY.

Ha camocTtosarenbHyto paboTy pekoMeHIyeTcsl YACSISITh B CpeHeM 2 Jaca B

Heneno.  Ilnman-rpaduk BemonHeruss CPC mo mucrumaube «®dusnueckas u
KOJIJIOWTHASI XUMUSD) TIPEJCTaBIICH B Ta0JIHUIIE.

MeToandeckue ykazanus K BoinojiHeHuo CPC




ITo Mepe ocBoeHUs maTepHualia M0 TEMATHKE JUCHUIUIMHBI IPEAYCMOTPEHO
BBINIOJIHEHUE CaMOCTOSATEILHOM paboThl CTYIEHTOB MO cOopy u 00paboOTKu
JUTEPATYpPHOTO MaTepuaia JJig PacUIMpeHHs] 00JacTH 3HAHUU M0 H3ydaeMou
JUCHUIUIMHE, YTO TMO3BOJISIET YIiIyOUTh M 3aKPENUTh KOHKPETHBIC MPaKTUYECKHE
3HAHMS, TOJYYEHHBbIE HA ayJUTOPHBIX 3aHATUAX. JIIs W3ydyeHus U IOJHOro
OCBOGHHUSI MPOTPaMMHOIO MaTepuaja IO IUCHUIUIMHE HCHOJIb3yeTcs ydeOHas,
COpaBOYHAs W JApyras JUTEpaTypa, PEKOMEHJyeMas HACTOALIEH MporpaMMoH, a
TakKe MPOUIbHBIE TEPUOTNISCKUE U3TAHNUA.

[Ipu caMOCTOSITENIbHOM MOATOTOBKE K 3aHATHSAM CTYACHTbl KOHCIIEKTUPYIOT
MaTepuay, CaMOCTOSTEIbHO U3Y4YalOT BOINPOCHl IO TMPONUIACHHBIM TEMaM,
UCHONB3Yysl TpPU 3TOM Y4eOHYI0 JHUTEepaTypy U3 NpeaIaraeMoro CIHUCKa,
NEPUOJIMYECKHUE TI€YaTHbIE W3[aHUsA, HAYYHYI0O M METOAUYECKYI0 HH(OpPMAIHIO,
0a3bl TaHHBIX HH(POpMaALMOHHBIX ceTell (MHTepHeT u ap.).

CamocrosiTenbHas paboTa CKIIaIbIBAETCS U3 TaKUX BUIOB padOT Kak paboTa
C KOHCIEKTOM JIEKUMH; W3ydeHUE MaTephajia Mo Yy4YeOHHKaM, CIpaBOYHUKAM,
BHJIEOMATEPHAJIaM U MTPE3CHTALNAM, a TAK)KE IPOYUM JTOCTOBEPHBIM MCTOYHHUKAM
uH(pOpMaIuy; MOATOTOBKA K AK3aMeHy. Jlis 3akpersieHus: MaTepuaia J10CTaTO4Ho,
NIEPEJINCTHIBAsE KOHCIIEKT WJIM YUTasl €ro, MbICJIEHHO BOCCTAaHOBUTh MaTepuail. [Ipu
HEOOXOJIMMOCTH OOpAaTUTBhCSI K PEKOMEHIYEMOW y4yeOHOM U CHpaBOYHOM
JUTEpAType, 3aMUCaTh HEMOHSATHBIE MOMEHTHI B BOMpPOCAx JJI YSCHEHHS MX Ha
MPEACTOSALIEM 3aHATHH.

[TonroToBka K NOPaKTUYECKUM 3aHATHSM. OJTOT BHJ CaMOCTOATEIbLHOU
paboTBl COCTOUT U3 HECKOJIBKUX ITAIOB:

1) IloBropenune wu3ydeHHOTO MaTepuana. Jlas 3TOro HCHOIB3YIOTCA
KOHCIIEKTBI JIEKIIUHA, PEKOMEHA0OBaHHAs! OCHOBHAsI U IOTIOJHUTENbHAS JINTEPATYypPa;

2) Yraybnenune 3HaHWM 1Mo TeMe. HeoOXoauMo MMEOIUiCS MaTrepual B
JeKUMsIX, Y4eOHbIX mocobusix AuddepeHuupoBaTh B COOTBETCTBUM C MyHKTAMH
iaHa MpakTH4ecKoro 3aHsATusA. OTHEeNbHO BBINUCATh HESICHBIE BOIPOCHI,
TepMuHbl. Jlyumie 3TO [enaTh Ha MOJSIX KOHCHEKTAa JEKUUA WIM Yy4eOHOro
nocobusi. YTOUHEHHE HaJ0 OCYIIECTBUThH MPHU MOMOIIM CIIPAaBOYHOM JIUTEPATyphl
(cnoBapu, SHIMUKIIONEANYECKUE U3AaHUS U T.]1.);

3) CocraBieHue pa3BEpHYTOroO IUIaHA BBICTYIUICHUS, WA MPOBEACHUS
pacyeToB, PeLIeHUs 3a/1ad, YIpaXHeHUud U T.4. [Ipyn moaAroTroBke K MpakTUYECKUM
3aHATUSIM ~ CTYAEHThl KOHCHEKTHPYIOT MaTepuasl, TOTOBSTCS OTBETHl IO
NPUBEACHHBIM BOIPOCAM MO TE€MaM MPAKTUYECKUX 3aHATHI. J[OMOIHUTENBHO K
MPaKTUYECKOMY MaTepuany CTYACHTbl CaMOCTOSTEIBHO HM3Yy4aloT BOMPOCHI IO
OPOMACHHBIM TEMaM, HCIOJb3YyS TpPU OSTOM Yy4eOHYIO JIUTEparypy U3
IpPEeIaraéMoro CIHCKa, IEPUOJMYECKUE I[I€YaTHBIE W3/aHUs, HAYyYHYI0 U



METOANYECKYI0 nH(popMmanuio, 6a3el JaHHBIX HHPOopManmoHHbIX ceTell (MuaTepHer
u ap.).



[Tpunoxenue 2

MMHUCTEPCTBO HAYKHU U BEICHIEI OOBPA30OBAHM S POCCUMCKOWU®EEPAITNN
denepanbHOE rOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUsI

JanbHeBOCTOUHBIH (peiepajibHbI YHUBEPCUTET
(ABDY)

IKOJIA BUOME/IUIINHBI

®OH/ ONEHOYHbLIX CPEJACTB
0 JUCHMINVINHE «Pu3nYecKas ¥ KOJIOUIHAS XUMU»

Hanpasienue noarorosku 19.03.01 buorexnosorus
O6pa3zoBarenbHas mporpamma mno npoduino «MosekyspHas OMOTEXHOJIOT U
dopMa NMOATOTOBKU: OYHAS

BaaguBocTok
2020



Hacnmopt ®OC
no AucuunaIuHe ®u3nyeckass U KOJJIOUIHAS XUMHUS

Koa u popmynupoBka KoMneTeHIIun

Ortanbl GopMHPOBAHHS KOMIIETEHIINU

COBpeMeHHBIC METOAbI MW TEXHOJIOTHUU,

3Haer OpUMEHsieMble B IpOogeCcCHOHATBHON
JESITCIIBHOCTH.
[IpyuMeHsTh JaHHBIE METO/bI, HABBIKU U
OK-5 cniocoGHOCTh UCII0IB30BaATh Veer YMEHMsIT Ha IPAKTHMKE B Ipolecce
COBPEMEHHBIE METO/IbI U TEXHOJIOTHH BBITIOJTHEHUS npodeccuoHaTBHON
(B TOM uncie nHGOPMAIIMOHHBIC) B JIeATEITLHOCTH.
npodecCHOHATBHOMN eI TETbHOCTH AKTyalbHblE METOABl M TEXHOJOIHH,
CBS3aHHbIE c npodeccuoHaIbHON
Brnaneer JESTEIbHOCTBIO  CHELUAINCTa, B TOM
yuciae WHPOPMALMOHHBIE, TEXHOJIOTUU
110 TMIOMCKY U aHAJINU3y UH(OpMalUU.
OIIK-2 CHOCOOHOCTBIO u | 3Haer OTEUYECTBCHHBIE U 3apyOexKHbIe
TOTOBHOCTBIO UCIIOJIb30BaTh JOCTH>KEHUSI B HAYYHO-TEXHUYECKOM U
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY4YHOH 00JIaCTsIX, METO/bI
€CTECTBEHHOHAYUYHBIX JUCIUIUIUH B MaTeMaTHYECKOI o aHaJn3a u
npoeCcCUOHATIBHON  JESTENbHOCTH, MOJEIIUPOBAHUSA,  TEOPETUYECKOTO U
IPUMEHSITh METO/IbI HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
MaTeMaTHICCKOro aHajiu3a u | Ymeer paboTrathb C HAy4YHO-TEXHUYECKOU
MOJIEJIUPOBAHUS, TEOPETHUUECKOIO U uH(popMarmei, HCII0JIb30BaTh
9KCIICPUMEHTAIbHOTO NCCIICIOBAHMS OTEUECTBEHHBIH U 3apYOEKHBII OMNBIT B
o0nactu €CTECTBEHHOHAYYHBIX
JUCLUIUIMH U MULIEBBIX OMOTEXHOJIOTHH,
IPUMEHATh METOABl MaTeMaTH4YECKOIO
aHaym3a u MOJIETUPOBaHUS,
TEOPETUYECKOI0 M IKCIIEPUMEHTAIBLHOTO
MCCJIETOBAHMUSI
Buageer HaBbIKaMU IIPUMEHEHHUS
HAyYHO-TEXHUUYECKHUX u
€CTECTBEHHOHAY4YHBIX METO/IOB,
MIPUMEHEHHS] METO/I0B MaTeMaTH4YECKOI0
aHam3a u MOJIEJIMPOBaHUS,
TEOPETUYECKOr0 M IKCIEPUMEHTAIBLHOTO
VICCJIEJOBAHMSI
OIIK-3 CHOCOOHOCTBIO | 3HAeT OTEYECTBEHHBIE u 3apyOexHbIe
HCII0JIb30BaTh 3HAHUSA 0 JOCTUKEHUSI B  €CTECTBEHHOHAYYHOM
COBpPEMEHHON (HU3UYECKON KapTHHE obnacti, (PU3NKO-XUMHUYECKHUE ACTIEKTHI
MUpa, TPOCTPAHCTBEHHO-BPEMEHHBIX KapTUHBl ~ MHpa,  IPOCTPAHCTBEHHO-
3aKOHOMEPHOCTSIX, CTPOEHUU BPEMEHHBIX 3aKOHOMEPHOCTEH, CTPOCHHUS
BELIECTBA TUISL MIOHMMAaHHUS BEIECTBA
OKpYXKaloIllero Mupa | SIBICHUHN | YMeer UCIIONIb30BaTh B 00JACTH  MHILEBBIX
IPUPOJIBI OMOTEXHOJIOTUI 3HAHHUS O COBPEMEHHOMN
¢buznueckoit KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA
Braneer HaBBIKAMU HCIOJIb30BAHUS UHPOPMALIUU

0 COBpPEMEHHON (HU3MUECKON KapTHHE




Mupa, IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUU BEIECTBA

I[1IK-9 BJIAJICHUEM OCHOBHBIMU
METOJIaMU U MPUEMaMU MPOBEICHUS
AKCTIIEPUMECHTAIBHBIX HCCIICIOBAHUMA
B CBOCH MpodeccHOHATBHON 001acTu

3Haer

KJIacCU(pUKaLHIO (EepPMEHTOB, ChIPHEBBIC
UCTOYHUKMA TONy4yeHUs (EPMEHTHBIX
[IpenapaTos, OCHOBHBIE
TEXHOJIOTUYECKHE dTarbl MPOU3BOACTBA
(dbepMEeHTHBIX MpemnapaToB, CBONCTBa
ITOJIMMEPHBIX HOCHUTEJIEH JUTS
HMMOOWIM3aud  (PEPMEHTOB, METOJIbI
uMMoOHuIM3auu  (hpepMeHTOB, CBOWCTBA
MMMOOMIN30BaHHBIX (DEPMEHTOB

YmMmeer

BBIICTISITh MHAUBHIYyabHBIC (DEpMEHTHI
U3 IPUPOJHBIX OOBEKTOB, MPOBOJIUTH HX
OYMCTKY,  ONpENEesiTh  OOlyl0 H
VIENbHYI0 aKTHBHOCTh ()EPMEHTOB C
WCIIOJIb30BAHUEM Pa3IMYHBIX METO/IOB
KOJIMYECTBEHHOTO aHajm3a, MPOBEPATH
3¢ (HEeKTUBHOCTH UCTIOJTb3YEMBIX
MIPUEMOB BBIJICTICHHS C YYE€TOM BBIX0J1a U
CTCTICHH YUCTOTBI MIOJTy4aeMBIX
[perapaTos;

OTPE/CIATh OCHOBHBIC KHUHETHUYCCKUE
nokazatreiar (EpMEHTATUBHOW PEaKIIHH,
WCCIICIOBATh 3aBUCHMOCTh AKTHBHOCTHU
(bepMEeHTOB OT MapaMeTPOB CPEJIbl, TUIIA
cyOcTpara, IpUCYTCTBHSI HHTHOUTOPOB

Bnaneer

HaBBIKAMHU UCTIOJIb30BaHUS
COBPEMEHHOTO 71a00paTOpHOTO
000pyI0BaHUS u npubopoB
(dboTodIEKTPOKOTOPUMETPA,
cnekTpodortomerpa, pH-merpa u ap.), a
TaKXe MPOrPaMMHOTO OOecTieueHUsl st
pacmudpoBKu u o0paboTku
AKCIIEPUMEHTATBHBIX JTAHHBIX 0
(bepMeHTaTUBHOM AKTUBHOCTH "
KHHETHYECKUX XapaKTePUCTHKAX
(bepMeHTOB, 170.¢ U30(epMEHTHOM
CIEKTpe

[TK-10 — cmocoOHOCTH IPOBOUTH
CTaHJAPTHBIC U CePTU(DUKAITUOHHBIC
UCTIBITAHUS CBIPbsI, TOTOBOM
MPOJYKIINH U TEXHOJIOTHYECKIX
IPOLIECCOB

3Haer

Metobt CTaHJApTHOTO "
CepTI/I(l)I/IKaHI/IOHHOFO HCIIbITAHUSA CBIPbA,
TOTOBOM MPOJYKIIMH M TEXHOJIOTUYSCKIX
IPOIIECCOB

Ywmeer

MIPOBOJIUTH CTAHIAPTHBIC U
CepTI/I(l)I/IKaHI/IOHHLIe HCIIbITaAHUA CBIPbA,
TOTOBO# MPOYKIIUU ¥ TEXHOJIOTHUECKUX
IPOIIECCOB

Bnaneer

[IpoBenennem CTaHIapTHBIX u
cepTU(UKAITMOHHBIX HCIIBITAHUN CHIPHS,
TOTOBOM MPOAYKLIHUH U TEXHOJIOTMYECKHUX
IIPOLIECCOB




V. KOHTPOJb JOCTUXEHUSA HEJEN KYPCA

Ne | Kontponupyemsie Momynu/ pasaeisl / Kogst u aTanst OneHoyHbIE CPeICTBA -
TEMBI JUCITHUITIINHBI (l)OpMI/IpOBaHI/IH HAaMMCHOBAaHHC
KOMIIETCHIINI TEKyIIAN IIPOMEKYTOYHAs
KOHTPOJIb aTTecranus
1. OK-5, 3Haer onpoc Bomnpocsl k
Paznen 1. OcHoBbl xumuueckou | QIIK- 3a4ery
TEPMOJIMHAMUKH. Paznen 2. 2, VYMeeT orpoc Bompocs! k
(OF:k10):)8(S PpaBHOBECHUA U paCTBOPHI. OIIK- 3a4eTy
Paznen 3. Onexrpoxumus. | 3 TIK- | Bunageer ompoc Bompocs k
ONeKTpOJHBIE  IOTEHUMANbl M | 9, [TK- 3adery
ONC. Pazgen 4. Xumudeckas 10
KMHETHKA U KaTalu3
2. | Paznen 5. [Tosepxnocturie | OK-5, | 3naer ompoc Bormpoc
spieHus. Anpcopomus. Pasmen 6. | OIIK- JK3aMEHY
CBoiicTBa JUCHEPCHBIX CHCTEM. 2, Ymeer ompoc Bompoc k
Pa3nen 7. CsorictBa | OIIK- SK3AMEHY
BBICOKOMOJIEK YJIIPHBIX 3, [IK- | Bnaneer oIpoc Bormpoc
coenuaeHuit (BMC) 9, IIK- 9K3aMEHY
10




Ikana oueHUBaHUsA YPOBHA C(POPMUPOBAHHOCTH KOMITETEH LU

Kon n
OpPMYJIMPOBK Jrtansl GOPMUPOBAHUSA
(bopmy:Hp (bopmup Kpurepun ITokazarenu banabl
a KOMIIeTEeHI[UH
KOMIEeTeHIUH
3HaHHE OCHOB CIIOCOOHOCTH J1aTh
COBPEMEHHBIX XapaKTePUCTHKY
CoBpemeHHbIE Hay4YHO- COBPEMEHHBIM
METObI U | IPAKTUYECKUX U | METO/IaM H
TEXHOJIOTHH, UH(GOPMALIMOHHBI | TEXHOJIOTUSAM (B
3Haer IIPUMEHSIEMBIE B | X TEXHOJIOTMH B TOM 4HCJIE 45-64
npodeccuoHallb | chepe MUIIECBBIX | HHPOPMAIIMOHHBIM
HOH OMOTEXHOJNOrHYe | ), IPUMEHSIEMbIM B
NESTENIbHOCTH. | CKUX cdepe
IPOM3BOJICTB OMOTEXHOJIOTHYECK
WX MPOU3BOJICTB
yMEHHE CIIOCOOHOCTh
Hpuwvensre IPUMEHSITh MPUMEHSITh
OK-5 JIaHHbBIE P P
COBPEMEHHBIE COBpPEMEHHBIC
CIIOCOOHOCTH METO/bI,
METO/IBI U | METOJIbI u
UCIOJIb30BaTh HABBIKU U
MH(POPMALMOHHBI | HH(POPMALIMOHHEI
COBpPEMEHHBIC YMEHUS Ha
€ TEXHOJIOTMH B | € TEXHOJOTHH B
METOOBI U VYMmeer MPaKTUKE B 65-84
oOnactu obnactu
TEXHOJIOTHH (B rporecce
OuoTexXHOJOrHYe | OMOTEXHOJIOIHYEC
TOM YHCIIe BBITTOJIHEHUS
CKOTO KOTO
uHpopmaImon npodeccruoHalb
o HPOU3BOJICTBA MIPOM3BOJICTBA
HBIC) B HOM . .
MTUIIIEBOM MTUIIIEBOM
npodeccuonan JIeSITEIIbHOCTH.
LHOI OPOAYKIMH IPOAYKIMH
AKTyasbHbIE BJIa/ICHUE CIIOCOOHOCTh
JeSITeTbHOCTH
METOBI U HaBBIKAMHU UCIOJIb30BaTh
TEXHOJIOTUH, WCTIOJIH30BAHUS COBPEMEHHOE
CBSI3aHHBIE C COBPEMEHHOTO Hay4YHO-
npodeccuoHanb | Hay4Ho- MIPOU3BOJICTBEHHO
HOM NPOM3BOJICTBEHH | € 000py/n0oBaHHeE,
€ATEIBbHOCTBIO | OTO pUOOPHI u
Bnaneer A PHOOp 85-100
CHelnuanucra, B | 000pyaoBaHus, IpOrpaMMHOE
TOM YHCIIC npudopoB u | obecrieueHne B
UH(POPMALIMOHH | IPOTPAMMHOTO o0nactu
bIe, TEXHOJIOTHN | OOECTIEYCHUsT B | MHUIIEBBIX
0 TTOUCKY U obnacTu OMOTEXHOIOT U
aHaINU3y TTUIIIEBBIX
uHpOpMaInu. OMOTEXHOJIOT U
OIIK-2 3Haer OTEUYECTBEHHbIC | 3HAHUE OCHOB | CIIOCOOHOCTH
CHOCOOHOCTBIO U 3apyOexHbIE | COBPEMEHHBIX PacKpHITh
U TOTOBHOCTBIO JNOCTIDKEHUSI B | IOCTIDKEHHH B | CYIIHOCTb
UCIIOJIb30BaTh HAyYHO-TEXHHWYE | ECTECTBEHHOHAYY | OCHOBHBIX 45-64
OCHOBHbIE CKOM U | HOH U | 3aKOHOB
3aKOHBI €CTECTBEHHOHAY | HAy4YHO-TEXHUYEC | €CTECTBEHHOHAYY
€CTECTBEHHOHA YHOM oOnacTsX, | Kol  o0nacTsX, | HbIX JUCLHUIUIMH,
YUYHBIX METO/IbI METOJIOB NPUMEHSIEMbIX B




JUCIUIUINH B
npodeccuonan
BHOU
JeATEIIbHOCTH,
PUMEHSTh
METOIbI
MaTeMaTH4ecK
Oro aHanusa u
MOZIETTUPOBAHH
519
TEOPETHYECKOT
0 u
9KCIEPHMEHTA
JBHOTO
UCCIIeIOBAHHS

MaTeMaTUYecKO | MaTeMaTHYeCKOr | MIPOU3BOJCTBEHHO
ro aHajgus3a W |0 aHauu3a U | u
MOJICJIUPOBAHMS | MOAEIUPOBAHUSA, | HAYYHO-TEXHUYEC
, TEOPETHUYECKOr0 | KO AESITEIBHOCTU
TEOPETUYECKOro | U
u JKCIIEPUMEHTAIIb
AKCIIEPUMEHTA] | HOTO
BHOTO HCCIIEI0OBaHUS
MCCJICIOBAHMUSI

YMmeer paborath ¢ yMeHHe paboTaTh | CIOCOOHOCTh
Hay4YyHO-TEXHHUUE | C UCII0JIb30BATh
CKOI HAy4YHO-TEXHUYEC | OTEYECTBEHHBIN U
uHpopmanuen, | Kou 3apyOeKHbIN
HCII0JIb30BaTh uHpOpManue, onbIT B oOjacTu
OTEUYECTBEHHBIH | UCIIOJIb30BATh €CTECTBEHHOHAYY
Y 3apyOCIKHBIN | OTCUCCTBEHHBIA U | HBIX JUCLUIUIMH U
OTIBIT B 00JIacTH | 3apyOeKHbIN MULIEBBIX
€CTECTBEHHOHAY | ONBIT B 00acTH | OMOTEXHOJIOIUH,
YHBIX €CTECTBEHHOHAYY | IIPUMEHATH
JVCIATUTAH U HBIX JMCLHUIUIMH | METOBI
MUILEBBIX u MHUIIEBBIX | MATEMATHYECKOTO | o
OMOTEXHOJIOTUH, | OMOTEXHOJIOTHH, | aHaIu3a u
HIPUMEHSTh IPUMEHSITh MO/JICJINPOBAHMUS,
METO/IbI METO/IbI TEOPETUYECKOTO U
MaTEeMaTHUYeCKO | MaTeMaTHYeCKOT | DKCIEPUMEHTaIbH
ro aHaJu3a u 0 aHalM3a | | OrO UCCIIETOBaHMS
MOJIEJIMPOBAaHUS | MOAEIUPOBAHUS,
: TEOPETUYECKOTO
TEOPETUYECKOrO | U
u JKCIIEPUMEHTAIIb
DKCIIEPUMEHTA] | HOTO
BHOTO HCCIIEIOBaHUS
VICCJICJOBAHMUSI

Brnaneer HaBbIKaMU BJIa/ICHUE CIIOCOOHOCTh
PUMEHEHUS HaBBIKAMHU MPUMEHSITh
HAyYHO-TEXHHUYE | IPUMCHECHHUS HAy4YHO-TEXHUYEC
CKHX U Hay4yHO-TEXHHUYEC | KHE "
€CTECTBEHHOHAY | KHUX METOJIOB, | €CTECTBEHHOHAYY
YHBIX METO/IOB, | UCIIOJIb30BAHHUS HBIE METO/IbI,
IPUMEHEHUS OTEYECTBEHHOI'O | HUCHOJIb30BaTh
METOJI0B U 3apyOeXHOrO | OTEYECTBEHHBIH U
MaTeMaTU4YecKO | OMbITa B 00JIACTH | 3apyOeKHbBIN
ro aHaju3a u €CTEeCTBEHHOHay4 | ombIT B obmactu | 85-100
MOJIEJIMPOBAHUS | HBIX JTUCIUIUIMH | €CTECTBEHHOHAYY
, u MUIIEBBIX | HBIX JUCIHILTUH U
TEOPETUYECKOr0 | OMOTEXHOJOTUH, | MUIIEBBIX
u MIPUMEHEHHUS OMOTEXHOJIOTUH,
AKCIIEPUMEHTa] | METOJIOB MIPUMEHSTh
BHOTO MaTEMaTHYECKOI | METOJIbI
MCCJIEIOBAHMUS 0 a”alM3a M | MaTEeMaTUYEeCKOro

MOJIETMPOBAHUs, | aHAJIN3a u
TEOPETUYECKOr0 | MOJIETIMPOBAHUS,




u TEOPETUYECKOTO U
9KCHEPUMEHTAb | SKCIIEPUMEHTAIbH
HOTO Or0 HCCIIeI0BaHuUs
WCCIICIOBAHHS
OIIK-3 3Haer OTCUYECTBCHHBIC | 3HAHHWE (PU3MKO- | CIIOCOOHOCTH aTh
CIIOCOOHOCTBIO U 3apyOexHbIE | XUMHUYECKUX XapaKTePUCTUKY
UCIIOJIb30BATh JOCTHXKEHHUSI B | aCIIEKTOB COBPEMEHHOI
3HAHUS 0 €CTECTBCHHOHAY | KapTHUHBI ~ MHpPA, | PU3NIECKOM
COBpPEMEHHOM yHOH 00JacTH, | MPOCTPAHCTBEHHO | KAPTUHE  MHpA,
duznueckoit ¢duzuko- -BPEMEHHBIX pacKpbITh
KapTUHE MHpa, XUMHUYECKHE 3aKOHOMEPHOCTE | CYIIHOCTH 45-64
POCTPAHCTBEH ACTICKTHI i, CTPOCHUS | IPOCTPAHCTBEHHO
HO-BPEMEHHBIX KapTUHBl MHpa, | BELIECTBA -BpPEMEHHBIX
3aKOHOMEPHOCT POCTPAHCTBEHH 3aKOHOMEPHOCTEH
X, CTPOEHUU 0-BpEMEHHBIX , CTpOCHUS
BEIIeCTBA IS 3aKOHOMEPHOCT BEIIECTBA
MOHUMAaHHUS e,  crpoeHus
OKPY’KaIOMIEeTo BEIIECTBA
Mupa u | Ymeer UCIIONIb30BaTh B | YMEHHE CHOCOOHOCTh
SIBTICHU obmactu pUMEHEHHUS PUMEHSTh
MPUPOJIBI MUIIEBBIX 3HAHUU 0 | 3HaHUsA 0
OMOTEXHOJIOTUH | COBPEMEHHOM COBPEMEHHOM
3HAHMS O (dbuzmdeckoi (bu3IecKoi
COBPEMEHHOM KapTHHE  MHpa, | KAPTHHE  MHUpA,
buznueckoit IPOCTPAHCTBEHHO | MPOCTPAHCTBEHHO
KapTUHE MHUpa, | -BPEMEHHBIX -BpPEMEHHBIX 65-84
IPOCTPAHCTBEHH | 3aKOHOMEPHOCTS | 3aKOHOMEPHOCTSX
0-BPEMEHHBIX X, CTPOCHUH | , CTPOCHUU
3aKOHOMEPHOCT | BEILeCTBa JUIs | BElIecTBa JUIs
X, CTPOCHHN MTOHUMaHHS MTOHUMAaHWSI
BEIIECTBA OuoTexXHOJOrHYe | OMOTEXHOJIOIHYEC
CKMX TIPOLECCOB | KX IPOLECCOB
U SIBJICHUU SIBJICHUU
Bnaneer HaBBIKAMHU BJIQJICHHE CHOCOOHOCTh
UCTOJIb30BAaHUSl | HABBIKAMU CaMOCTOSITENIbHO
UHPOPMALIMK O | MCTIOJIb30BaHMs B | UCIIONB30BaTh B
COBPEMEHHOM OuoTEeXHOJOrHYe | OMOTEXHOJIOIHYEC
buzIIecKoit CKHX KX
KapTHHE MHpa, | IIPOU3BOJICTBAX MIPOM3BOJICTBAX
MPOCTPAHCTBEHH | 3HAHHUI 0 | 3HaHUsA 0
0-BPEMEHHBIX COBPEMEHHOM COBPEMEHHOM
3aKOHOMEPHOCT | (hU3UYECKOM buzIecKoit
AX, CTPOCHHUN KapTMHE  MHpa, | KapTUHEe  Mupa, | 85-100
BEIIEeCTBA MPOCTPAHCTBEHHO | MMPOCTPAHCTBEHHO
-BpPEMEHHBIX -BpPEMEHHBIX
3aKOHOMEPHOCTS | 3aKOHOMEPHOCTSIX
X, CTPOEHUH | , CTPOCHUU
BEIIIECTBA JUTSL | BEIIECTBA TUTSt
MTOHUMaHHUS MOHUMAaHHUS
OMOTEXHOJIOrHYe | OMOTEXHOJIOIHYEC

CKHX TPOLECCOB
U SIBICHUN

KHX TPOLECCOB U
SIBJICHUU




ITK-9

BIIAJICHHECM
OCHOBHBIMH
METOJaMH U
npueMaMu
MPOBEICHUS
SKCTIEPUMEHTA
JIBHBIX
HUCCIEeN0OBaHUN
B CBOCH
npogeccuoHal

BHOU 0o0JIacTH

3Haer Kiaccudukanu 3HAHUE OCHOB | CITOCOOHOCTH HaTh
10 (EepPMEHTOB, | TEXHOJIOTHU XapaKTePUCTHKY
CBIPbEBBIE IPOU3BOJICTBA OCHOB
UCTOYHUKHU (bepMeHTHBIX TEXHOJIOTUU
HOJy4YeHUs IpenapaTos; (bepMeHTHBIX
(bepMeHTHBIX CBOWCTB IIpEnapaTos;
IpenapaTos, HOJMMEPHBIX CBOWCTB
OCHOBHBIE HOCUTENEeN IIOJIUMEPHBIX
TEXHOJIOTUYECKU | IPUMEHSIOIINXCS | HOCUTeJeH
e STamsbl | I IPUMEHSIOIIUXCSI
IPOM3BOJICTBA UMMOOMIU3AIMM | JUIs
(bepMeHTHBIX (bepMeHTOB, UMMOOHITU3AIIH 45-64
IpenapaTos, OCHOBBI (bepMeHTOB,
CBOIiCTBa UMMOOUIN3AIUN | OCHOB
HOJIMMEPHBIX (bepMeHTOB; UMMOOMIIU3AIH
HOCHUTEJIEW JUIsl | CBOMCTBA (bepMeHTOB;
UMMOOMIN3a | MMMOOUJIM30BAaHH | CBOWCTB
u  (epMeHTOB, | bIX (hepMEHTOB UMMOOUIIN30BaHH
METO/IbI BIX (DEPMECHTOB
AMMOOUIN3aLH
u  (epMeHTOB,
CBOICTBa
UMMOOUIIN30BaH
HBIX (PepMEHTOB

Ymeer BBIJICJIATh yMeHue CHOCOOHOCTh
VH/IMBUYyAJIbHBI | BBIJICISATH BBIJICNIATH
e (QepMeHTbl M3 | UHAUBHyalbHbIE | (EPMEHTHI u3
MPUPOIHBIX (bepMeHTHI U3 | IPUPOTHBIX
00BEKTOB, IIPUPOIHBIX 00BEKTOB,
NPOBOJUTh  HX | OOBEKTOB, IPOBOJTUTH 1754
OYHCTKY, OPOBOJUTH  MX | OYUCTKY,
ONpEENATh OYHCTKY, OTIpeNIeNATh
o011yro U | OIPENEIATh o011yro u
Y/ICIbHYIO o011yro U | YICTbHYIO
AKTUBHOCTh YIEIbHYIO aKTUBHOCTb
(GepMeHTOB  C | aKTUBHOCTb bepMeHTOB c
UCIIOJIb30BaHuE | (pepMEHTOB C | UCIIOJIb30BaHUEM
M DPa3IUYHBIX | HCIIOJIb30BAaHUEM | Pa3IMYHBIX 65-84
METOJI0B pa3IMIHBIX METO/IOB
KOJINYECTBEHHOT' | METO/I0B KOJINYECTBEHHOT O
0 aHaJIn3a, | KOJMYECTBEHHOrO | aHAJIK3a,
POBEPATH aHajm3a, POBEPATH
3¢ (HEeKTUBHOCTL | IPOBEPATH 3¢ (HEeKTUBHOCTH
UCTONb3yeMbIX | 3(pPEKTUBHOCTD | UCIIOJIB3YEMbIX
IPUEMOB HCTIOJIh3yEeMBIX IPUEMOB
BBIJICJIEHUSI  C | IPUEMOB BBIJICJICHUS c
Y4ETOM BBIXOJIa | BBIJICICHUS C | yueToM BBIXOJIa H

u CTETICHH
YHCTOTHI
MOJTy4aeMBbIX
IpernapaTos;
OTIPEJICIIATh

y4eTOM BBIXOJa U
CTETIEHU YHCTOTHI
MOJTy9aeMbIX
Mpernaparos.;
OTIPEICIISATh

CTENIEHH YHUCTOTHI
MOJTy4aeMbIX
IpernapaTos;
OIpenensTh
OCHOBHBIE




OCHOBHbIE OCHOBHBIE KMHETUYECKUe

KHHETUYICCKUE KHHETUYECKUE MoKa3aTein

MOKa3aTeNu MOKa3aTeu bepMeHTaTUBHOI

(dbepMeHTaTUBHO | (EepMEHTATUBHON | peakiu,

i peakuuu, peakuuu, HCCJIEIOBATD

UCCIIE/IOBATh UCCIIeI0BATh 3aBHUCHMOCTh

3aBHCUMOCTh 3aBUCHUMOCTh aKTUBHOCTH

AKTUBHOCTHU AKTUBHOCTH bepMeHTOB oT

(dbepMeHTOB OT (epMeHTOB  OT | mapaMeTpoB

apamMeTpoB rapameTpoB Cpenbl, TUTIA

Cpellbl, TUIIA Cpelbl, Tuna | cyocrpara,

cyOcTpara, cyOcTpara, MPUCYTCTBUS

MPUCYTCTBUS IPUCYTCTBHS UHTHOUTOPOB

MHTHOUTOPOB UHTHOUTOPOB

Brnageer HaBbIKAMU BJIQJICHUE CIOCOOHOCTh

WCIIOJIb30BAaHUsI | HaBBIKAMU HCIIOJIb30BATh

COBPEMEHHOT0 | UCIOJIb30BAHUS COBPEMEHHOE

71a00paTOPHOTO | COBPEMEHHOTO nmabopaTopHoe

o0opyznoBaHus U | 1TaOOPATOPHOTO o0opynoBaHue 1

pudopoB o0opynoBaHusi | | IpudOpHI,

(dpotornexTpoko | mpubOpoB, IpOrpaMMHOE

JOpUMETpa, IPOTPaMMHOTO obecrieyeHue aist

criekTpodoTome | obecrieueHus s | paciupPOBKH U

Tpa, pH-mMeTpa u | pacundpoBku u | 00padbOTKU

IIp.), @ TAKXKeE 00paboTKu AKCIIEPUMEHTAJIbH

MPOTPaMMHOTO | OKCIIEPUMEHTAITb | BIX JaHHBIX O

obecrnieueHus HBIX JAHHBIX O | (epPMEHTATUBHOI 85-100

TUIst (hepMEHTATUBHON | aKTUBHOCTH U

paciiupoBKU U | aKTUBHOCTH U | KHHETUYECKUX

00paboTku KHUHETUYECKUX XapaKTepUCTUKAX

AKCIIEPUMEHTAN | XapaKTepUCTUKax | (hepMEeHTOB

BHBIX JaHHBIX O | (hepMEeHTOB

(bepMEeHTaTUBHO

1 aKTUBHOCTH U

KMHETUYECKUX

XapaKTepUCTHKA

X ()EpPMEHTOB,

ux

n30(hepMEHTHOM

CIEKTpe
IIK-10 — 3HaeT MeTtonabl 3HaeT METOALI | 3HaHUE METOIEI
CIIOCOOHOCTh CTaH/JAPTHOTO H | CTAaHAAPTHOTO U | CTAHJAPTHOTO U
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CTaHIapTHBIC U HOTO Or0  WCIBITAHHS | OTO UCITBITAHUS
ceptudukanmo UCTIBITAHUS CBIPBSI, TOTOBOM | CBIPBS, TOTOBOI 45-64
HHBIC CBIPBSI, TOTOBOW | MPOTYKITUH U | IPOIYKINH H
UCTIBITAaHUS OPOAYKIMM U | TEXHOJOTHYECKH | TEXHOJIOTHYECKUX
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TOTOBOM X MPOLIECCOB
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HBIC UCIIBITAHUSA | CEPTU(PHUKALUOHH | CePTU(PUKAIMOHH
CBIPbsI, TOTOBOI | bI€  HCIIBITAHUS | b€ HCIIBITAHUS
MPOIYKIHUH U CBIpBSl, TOTOBOM | CBIPBS, TOTOBOI
TEXHOJIOTUYECKU | POAYKIHH U | IPOIYKIINH U
X TPOIIECCOB TEXHOJOTHYECKH | TEXHOJIOTHYECKUX
X TPOIECCOB IIPOLIECCOB
Bnaneer [IpoBenenunem Bnaneer Bnanenune
CTaHJAPTHBIX U | TIPOBEJICHUEM IIPOBEICHUEM
cepTu(UKAIMOH | CTAaHAAPTHBIX U | CTAaHAAPTHBIX U
HBIX UCIIBITAHUH | CEPTU(UKALMOHH | CepTH(PHUKAINOHH
CBIPbsI, TOTOBOM | BIX  HCIBITAHUN | BIX UCIIBITAHHIA 85-100
HNPOAYKIUH U CBIpbsl, T'OTOBOM | CBIPbS, TOTOBOM
TEXHOJIOTUYECKH | MPOAYKIIUU U | IPOIYKINH U
X TIPOLIECCOB TEXHOJIOTHUYECKH | TEXHOJIOTUIECKUX
X TMPOIIECCOB MIPOIIECCOB

MeToauueckue PEKOMEHIANUA, ONIPEACIAIOIIUE MMPOUHCAYPHLI OICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCHHUILJIMHDBI

Texkymasi arrecranusi CcTyaeHTOB. IIpoBoaurcs B COOTBETCTBHM C
JOKaJIbHBIMM HOpPMAaTHUBHbIMH akTamMu JIBD®Y wu saBiasercs o0sg3aTeIbHOM.
[IpoBomutcs B (opMe KOHTPOJBHBIX MEPONPUSATUN: 3allIUThl KOHTPOJIBHOM
paboThl, cobecenoBaHMs MO OLEHUBAHUIO (PAKTUUYECKUX PE3YJIbTaTOB O0YyYEHUs
CTYJIEHTOB M OCYLIECTBIISIETCS BEAYLIMM IIPETIOJABATEIEM.

OObeKkTaMH OIICHUBAHMSI BHICTYTIAOT:

- yueOHas JUCUUIUIMHA (QaKTUBHOCTb Ha 3aHATHUSIX, CBOEBPEMEHHOCTb
BBIIIOJIHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, ITOCEIIAEMOCTh BCEX BUIOB 3aHATUU 110
aTTeCTyeMON JUCLUILINHE);

- CTETICHb YCBOCHHS TEOPETUIYCCKHUX 3HAHMI (OTIPOC);

- YPOBEHb OBJIAJICHUS INPAKTUYECKHMMHM YMEHUSMHM M HaBBIKAMHU IO BCEM
BUJIaM y4eOHOH paboThl (KOJIOKBUYM);

- pe3yJIbTaThl CAMOCTOSITEILHOM pabOTHI.

IIpomexkyToyHasi arrecrauus CTyAeHTOB. [IpoBoauTcsa B COOTBETCTBUU C
JOKaJIbHBIMH HOpPMAaTHUBHbIMU akTamu JIBOY wu sBasercs 00s3aTeIbHOM.
[IpenycmaTpuBaeT y4eT pe3yJIbTaTOB BCEX 3TANOB OCBOEHUSA Kypca. [Ipu ycnosun
JBYX
BBICTABJISIETCS TPOMEKYTOUHAS aTTecTalus (3a4eT, IK3aMeH).

YCHEIHO MPOWJICHHBIX ATAllOB TEKYLIWW aTTecTaluu, CTYJIEHTY

3ayeTHO-IK3aMeHAllMOHHbIe MaTepuasbl. [Ipu oleHKE 3HAHUN CTYAEHTOB

MPOMEKYTOUHBIM KOHTPOJIEM YUMTHIBAETCS OO0BEM 3HAHMM, KadecTBO HX
YCBOCHHUS, NMOHUMAHUE JIOTMKH Y4YEOHON NHUCUUIUIMHBI, MECTO Ka)XJOH TeMbl B
Kypce. OLIeHHBaIOTCS YMEHUE CBOOOHO, TPAMOTHO, JIOTHYECKH CTPOIHO M3/1araTh
U3YYE€HHOE, CIOCOOHOCTh AapryMEHTHPOBAHO 3aIUIIATh COOCTBEHHYIO TOYKY

3pEeHUsI.



OueHoyHbIe cpeACTBA AJs TEKYLIeH aTTecTalun
Kputepuu onieHKH J1a00paTOPHBIX padoT

- 100-86 OanaoB BBICTABISICTCS CTYIEHTY, €CJIM CTYJSHT TOKa3bIBaeT
ry0OKOe€ W CHCTEeMAaTHYeCKOEe 3HAHHE BCEr0 MPOrpaMMHOrO MaTepuana u
CTPYKTYphl KOHKpPETHOro Bompoca. CTyleHT 3HaeT U BIAJEeT HaBBIKOM
CaMOCTOSITENTbHOM MCCIEA0BATEIBCKON pabOThI IO TEME MCCIEAOBAHUS; METOAAMHU
U TIpHUEMaMH aHalu3a TEOPETUUYECKUX /MU MPAKTHUYECKUX aCHEKTOB M3y4aeMOi
obOnactu. DaKTUUECKUX OIIMOOK, CBSI3aHHBIX C TOHMMaHWEM MpPOOJIEMbI, HET;
rpaduyecku pabora odopmieHa TPaBUIIBHO.

- 85-76 - OGamoB - paboTa XapaKTEpU3yeTCs CMBICIOBOM IETbHOCTBIO,
CBSI3HOCTBIO U MOCJIE0BATEIFHOCTBIO U3TIOKEHUS; OMYIIEHO He Oomnee 1 ommoOku
npu OOBSICHEHWH CMBICIA WM coepxaHus mpobnemsl. [IpogemMoHCTpHUpOBaHbBI
UCCIIEIOBATENIbCKUE yMEHMSI U HaBbIKM. (DakThueckux OmMOOK, CBS3aHHBIX C
NOHMMaHuEeM IMpoOaembl, HeT. [lomymieHsl ojHa-ABe OMMOKKM B OQOPMIICHUU
paboThI

- 75-61 Gayn - CTyIEHT HNPOBOAUT JOCTATOYHO CAMOCTOSATEIbHBIA aHAIIN3
OCHOBHBIX 3TallOB U CMBICJIOBBIX COCTABIIIOIIMX MPOOJIEMbI; TOHUMAET 0a30BbIe
OCHOBBI UM TEOPETHYECKOE OOOCHOBaHHME BbIOpaHHOW TeMbl. IlpuBiieUeHBI
OCHOBHBIE€ HCTOYHMKH IO paccMaTpuBaeMoil Teme. JlonymieHo He Oonee 2 ommdoK
B CMBICJIE WJIM COJIepKaHUU MpoOsieMbl, 0POpMIIEHUU pabOThI

- 60-50 GammoB - ecnu paboTa MpeACTaBISET COO0M HEOCMBICICHHBIA TEKCT
0e3 kakux Obl TO HU OBLJIO KOMMEHTapueB, aHanu3a. He packpeiTa CTpyKTypa H
TEeOopeTUYecKasi cocTapistonias TemMbl. JlonmyieHo Tpu uin 6ojee Tpex omuOoK B
CMBICIIOBOM COJIEp>KaHUH paCKpbIBaeMOM po0siemMbl, B 0OpMIICHUN PabOTHI.

Kpurepun oLieHOK NPAKTHYECKHUX 3AaHATHH

- 100-86 6amioB BBICTABISETCS CTYIEHTY, €CJIU CTYACHT 3HA€T U CBOOOHO
BJIAZICCT MaTepPHaIOM, BBIPA3HJI CBOE MHEHHE MO CPOopMyIHpPOBAHHON TMpodeme,
apryMeHTUpOBasl ero. [l TmMOATOTOBKM CTYIEHT MCIOJBb3YyeT HE TOIBKO
JICKIIMOHHBIN MaTepuaj, HO M JIOTIOJHUTEIHHYI0 OTEYECTBEHHYIO U 3apyOEKHYIO
JUTEPATYPY.

- 85-76 - OGammoB - paboTa XapaKTEpHU3yeTCS CMBICIOBOM IEITbHOCTBIO,
CBS3HOCTBIO M IIOCJICIOBATCIBHOCTBIO M3JOKECHHS. DaKTHUECKHX OIIMHUOOK,
CBSI3aHHBIX C TIOHMMAHUEM TPOOJIEMBI, HET.

- 75-61 Gamn - CTyJAeHT MOHUMAaeT 0a30BbIE OCHOBBI U TEOPETHUECKOE
o0ocHOBaHWE TeMbl. [IpuBIEYEHBI OCHOBHBIE MCTOYHUKH IO PaccMaTpUBACMOU
TeMe.



- 60-50 GayoB - ecnu OTBET MPEACTABIISAET COOO0 MepecKa3aHHbIA UCXOTHBIN
TEKCT, 0e3 KakuX ObI TO HU OBLIIO KOMMEHTapUeEB, aHau3a. J{OmyIIeHo Tpu Win
Ooiee Tpex OMMOOK B CMBICIIOBOM COJICPKAHUHU TEMBI.

OneHovHbIe cpeacrea aJist HpOMe)I(yTO‘IHOﬁ aTrecranmumn

Bonpocs! k 3k3ameny (3 cemectp)

1. Oco0eHHOCTH KOJJIOMAHOTO COCTOsIHUS BemiecTBa. Kitaccudukanus
nucrnepcHbix cucteM (C) mo creneHu MUCTIEPCHOCTH, arperaTHOMY COCTOSIHUIO
dba3zel u cpeapl W MexdazoBoMy B3aumojeucTBuio. I[loHsiTHEe ynaenbHOU
IIOBEPXHOCTH.

2. MuniesisipHasi Teopusi CTpoeHHs 4vactuil JMohoOHbIX 30ieil. [IpaBuiio
[Tanera-®asiHca. Cxema cTpoeHus U Gopmyiia MUTEIUIBL.

3. Metoast nonyuenus JIC, posib cTabunu3atopoB. SIBieHNe NenTU3aIUu.

4. Jlnanus, sMeKTpoaUanu3 U yiabTpaduiabTpaius Kak Metoabl ounuctku JC;
WX pOJib B MEIUIIMHE U B (papmaruu.

5. IloBepxHOCTHasi HSHEPrusi U TOBEPXHOCTHOE HATSHKEHHWE HA TPaHMUIIC
pasnena ¢a3. Buabl copbiuu, npupoia cCopOIUOHHBIX CHUIIL.

6. M3orepMa MOHO- U  TOJUMOJICKYJSIPHOM  ancopOnuu. YpaBHEHHE
OpenHnxa.

7. YpaBHEHHE MOHOMOJIEKYJISIPHOU afcopOiuu JISHrMIopa 1 ero aHajius.

8. Termmora amcopOuwmu. BriusHue Ttemmeparypsl Ha  aJCOPOIIMOHHOE
paBHOBecue. [Iporiecchl ancopOIMK B XUMHH )KUBBIX CUCTEM U B TEXHOJIOTHUHU.

9. AncopOmus Ha TpaHUIE KUIKOCTh-Ta3z. DyHAaMEHTAIbHOE YpaBHEHUE
['u60ca u ero ananu3. Imnupudeckoe ypaBuenue lllumkoBckoro.

10. TToBepxHOCTHasi aKTUBHOCTb, IOBEPXHOCTHO-aKTHBHBIE BemiecTBa ([IAB)
B XMMUU KUBBIX CUCTEM U B (hapMalluu.

11. Ancopbuus Ha TpaHUIle TBEPAOE TEJO0- KUIKOCTh. [IpaBuiio ypaBHUBaHMS
nosisipHocTeil Pebunnaepa. ['uapoduibabie U THIPOPOOHBIE TOBEPXHOCTH.

12. Anre3us, cmaunBanue. Pabora aaresmn u kore3umu. Bausume ITAB Ha
cMauyrBaHue. DPPexT agcopOIMOHHOr0 MOHMKEHUS TPOUHOCTH Pedbunepa.

13. BpoyHOBCKOE ABMKEHHUE M €r0 MOJICKYJISAPHO-KUHETUYECKAsl MPUPOJa.
VYpaBuenue OiHmTeitHa-CMomyxoBckoro. Ocodennoctu auddy3nn U ocMoca B
305151X. MeMOpaHHbIE METObI B (papMaIlivivi U B TEXHOJIOTHH.

14. CequmenTtanimoHHO-Tu(Py3HOE paBHOBECHE B  BBICOKOAMCIIEPCHBIX
CHUCTEMaX. YpaBHeHUE Jlamnaca-Ileppena 51 ero aHAJIN3.
VYabpTpaneHTpudyrupoBaHue.



15. PaccesHne W MOIVIOIIEHUE CBETAa B BBICOKOJIUCIEPCHBIX CHUCTEMAaXx.
Dddexr Dapanes-Tunnansd, sBICHUE OMAJCCICHIMU. YpaBHeHUEe Panes u ero
aHanu3. ONTUYECKUEe METO/Ibl aHAIN3a 30J1CH.

16. D1eKTpOKUHETUYECKUI (m3eta-) MOTEHUIHAIT Kak 4acTh
TEPMOJMHAMHYECKOTO0 IOTEHUMana. BiusHME KOHLUEHTpauuu >JEKTPOJIUTA,
3apSHKEHHOCTH M paJMyca HOHA Ha BEIWYMHY M 3HAK J3€Ta-NOTEHIHAIA.
[lepesapsiika MOBEPXHOCTH MHOT'03aPSTHBIMUA HOHAMH.

17. DNEKTPOKUHETHYECKHUE  SBIICHUSA:  DJCKTpodope3,  AIEKTPOOCMOC,
NOTEHIMAIBl  TeYeHUuss W ocedaHus.  lIpakTuyeckoe  HUCIMOJIb30BaHUE
AIEKTPOKMHETUYECKUX SIBJICHUH.

18. ArperatuBHass M KUHETHYECKas YCTOMYMBOCTH 30Jiel. SIBieHHE
koaryisiuud. CrocoObl KoarysisiliuM, MpaBuio nopora koaryisuuu Ilymeie-
['apnn.

19. OcHOBHBIE TIONIOKEHUSI TEOPHUH YCTOMYMBOCTH TUAPOGOOHBIX 30IeH
JUI®O. PackinHuBaromee OaBieHHE. AHaIW3 KPUBOW NMOTEHUHAIBHOW YHEPTUU
B3aMMO/JICHCTBUS KOJUIOMIHBIX YaCTHIL.

20. Ocobble cnyuaun koarynsnuu. Ilporecchl koaryisiuu B (hapMaiuu.
[IpuMeHeHue KOaryJisiuu JUisi OYUCTKU MPUPOIHBIX U CTOUYHBIX BOJI.

21. KuneTnka KOaryisiud. YpaBHEHHE KHHETUKH OBICTPOH KOAryJsiuu
CMOJITyXOBCKOTO.

22. KoarynsmuoHHbIE W KOHJICHCAIIMOHHBIC CTPYKTYpBL. €I W CTyaHw;
mupdy3us B ressax. OCOOEHHOCTH BA3KOCTH CTPYKTYPHUPOBAHHBIX CUCTEM.

23. Munemspusie [IAB (momykostonasr). CTpoeHHe MHIIEIT KOJUTOMIHBIX
[TAB. Kputnueckas konHneHtpauus wmurnemioodpazoanus (KKM), dakropsr,
Biustonue Ha Hee. Onpenenenue KKM.

24. SBnenune mpsiMmoit W oOpaTHOW comoOmnmm3anuu. Coao0uiu3anud B
XUMHUH )KUBOTO U B papmanuu. JIMmocomel, UX CTpOECHUE U IPUMEHECHHUE.

25. I'mapoduiabHO-TUIOPUITBHBIN OayaHc (I'JIB) Kak  KpUTEpuu
npaktudeckoro mnpuMeHeHusi I[IAB. Okonorumdeckue mnpoOemMbl MNPUMEHEHUS
[TAB.

26. MUKpOTeTepOTreHHbIE CUCTEMbl M METO/Abl WX moiydenus. CycrneH3uu,
bakTopsl WX arperaTuBHOM ycToiunBocTu. CBOMCTBA MACT.

27. DMynbcuu, uX Kiaccudukanus, crnocoOsl monydenus. Oopamenue $a3 B
amynbcusax. Koanecuenmus. Ilporiecchl AMyNbrupoBaHusi B XMMHUU KMBOTO U B
bapmarnum.

28. Ilenbl. @akTOphl, BIUAIOIME HA UX YCTOMYMBOCTH TMEH, HUX
crabunm3anus u paspyuienue. OneHka kauecTBa meH. lcrnonb3oBaHHE SBICHUS
droTtaum.



29. Aspo3onau  (OpIMBI, TyMaHbl, OHOa’pO30JH). ODIEKTPUUECKHE U
ONTUYECKHE CBOMCTBA; (aKTOpbl CTAOWIM3AMKM U Ppa3pylICHUs a’po30Jei.
OuncTKa ra3oB B AIeKTpohuibTpax. A3po30iu B (papMaiuu.

30. Crpoenue mozekyn u Merosl nonydeHuss BMC. MonekynspHas macca
U GPaKIIMOHHBIN COCTAaB MOIUMEPOB. ArperaTHbie U Gpusndeckue coctosaus BMC.

31. Ocobennoctu cBoiictB pactBopoB BMC. Bzaumopeiictsue BMC ¢
pacTBOpUTeNeM, TEepMOJWHAMUKA W KHHETHKA TMPOLIECCOB HAOyXaHus U
pactBopenusi. Crenenp HaOyxanus. Kontpakuus. Temnora u  J1aBlieHHE
HaOyxaHus. [Ipoiiecchl HaOyXaHUsl B XUMUU KUBOTO U B TEXHOJIOTHHU.

32. Hapymenue ycroitunBoctd B pactBopax BMC. BreicanuBanue.
JImoTponHbie psiABI  HMOHOB. SIBieHHEe  MUKpPOKAICyJIHpPOBaHUS M €ro
WCIIOJIb30BaHUE.

33. 3amutHoe nerictBue BMC. 3amutable yncna. buonornyeckoe 3HaueHne
KOJUTOMTHOW 3aIUTBHI.

34. Ouszuko-xumuyeckue cBoicraa 0eiaxoB. CBOOOIHASA M CBA3aHHAS BOJA B
ouononumepax. CaoiictBa OenkoB B MIT. OmnpeneneHue MOJSIPHONH MacCh
IIOJIMMEPOB.



KpnTepnn BbICTABJCHUA OIICHKH CTYACHTY HA IK3aMCHE 110 JUCHUIIJINHE
«Pu3nueckasi 1 KOJJIOMIHAS XUMHUSD):

OneHka YK3aMeHa

TpedoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

«OTJIMYHO»

OrneHka «OTIUYHO» BBICTABISACTCS CTYACHTY, €CIH OH TIIyOOKO H
IIPOYHO  yCBOWJI INPOTPaMMHBIA  MaTepuaj, MCUYEPIBIBAIOLIE,
[IOCJIEZ0BATENBHO, YETKO U JIOTHYECKH CTPOUHO €0 MU3JIaraeT, yMeeT
TECHO YBS3bIBATh TEOPHIO C MPAKTUKOM, CBOOOAHO CHpaBiIseTCs C
3aJa4yaMH, BOIIPOCAMU M JPYTMMH BUAAMHM IPUMCHEHHUS 3HAHUM,
IIPUYEM HE 3aTPYAHSECTCS C OTBETOM IIPH BUAOM3MEHEHUU 3aJaHUil,
UCTIOJNB3yeT B OTBETE MaTepuall MOHOTpa(pUUECKOW JIHUTEpaTypHl,
IOpaBUIbHO  OOOCHOBBIBAET  IPUHATOE  pELIEHHE,  BIajieeT
pa3sHOCTOPOHHMMHM  HaBBIKAMH M IIPUEMaMHU  BBIIOJHEHUSA
IIPAKTUYECKUX 3a7a4 10 METOI0JIOTMH HAYYHBIX UCCIIEJOBAHMI.

«XOopouro»

OHGHKa «XOpOIIO» BBICTABJISACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepuall, rpaMOTHO U IO CYHECTBY H3JIarac€t €ro, HE IOOITYCKast
CYHICCTBCHHBIX HETOYHOCTEM B OTBETC Ha BOIIPOC, HpaBUIIBHO
MPUMCHACT TCOPCTUUCCKUC IMOJIOKCHUA IIPU PCIICHUU ITPAKTHUYICCKUX
BOIIPOCOB M 3aJia4, BJIAACCT H€O6XOI[I/IMI)IMI/I HaBbIKaMU U IpUE€MaMiu
KX BBIIIOJTHCHUA

«YZOBJIETBOPUTEIILHO

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O MarTepuajia, HO HE€ YCBOUI €ro
IIeTaHeﬁ, A0IMYCKAa€T HCETOYHOCTH, HCAOCTATOYHO IIPaBUJIBHBIC
Q)OpMYJ'II/IpOBKI/I, HapYIICHUA JIOTHYECKOU IoCJICJ0OBATCIIBHOCTH B
H3JIOKCHUH IMPOTrpaMMHOTO MaTcpualia, HCIBITBIBACT 3aTPYAHCHUA
ITPU BBITOJHCHHUH ITPAKTHYICCKUX pa60T.

«HEYOOBJCTBOPUTCIBLHO

OrneHka «HEeYyJOBIETBOPUTEIBHOY» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HACT 3HAYMUTENbHOM YacTH MNPOTPpaMMHOIO MaTepuaa,
JIOTYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTPyIHEHUS MM BBINIOJHSET MpakTudeckue pabdotel. Kak mpaswuio,
OILICHKA «HCYOOBJICTBOPUTCIIbHO» CTABHUTCA CTYACHTAM, KOTOPBLIC HC
MOTYT HPOAOJDKUTH OOydeHHe Oe3 JIOTOJHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH TUCIUTIIINHE.




