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1. IlepeuyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHsI M0 JMCIHUIIJIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHMsS 00pa30BaTe/IbHON MPOrpaMMbl

B pe3ynbraTe ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYESHHUS 110 TUCIUTUINHE!

Pe3ynbrarel oOydeHus dopMupyemast KoMIeTeHus (¢ [Ipu
YKa3aHHUEM KOJa) Meya
-HHe
3HAHUS 3HaTh: TOTOBHOCTBIO K CAMOPa3BUTHIO,
OCHOBHBIE TEOPUHU U METOJIbI camopealn3aliu, UCIOJIb30BaHUIO
CMEXHBIX OTpacied 3HAHUU U TBOpYecKoro norennuana (OK-7);
0COOEHHOCTH BHJIOB
npodeccnoHaTbHOMI
NesITeNIbHOCTH, METOTUKY
OpraHu3aliy U TPOBEICHUS
Hay4YyHOU paboThI U pelIeHUs
MPAKTUYECKHX 3aa4
3HaTh: CIIOCOOHOCTBIO UCIONIB30BATh
-TUIIBI PEAKIUNA U XUMUYECKUX CHeUaIn3UpOBaHHbIEC 3HAHUS
MPOIECCOB, OCHOBHBIE METO/IbI (hyHIaMEHTaIBHBIX pa3/esoB
OTIpe/IeTIEHHS H pa3IeieHus MaTEMaTHKH, PU3UKH, XUMHUH U
XUMHAYECKHX COEIMHEHHH Ouonornn JULA TIPOBCACHIA
UCCIICIOBAaHHU B 00JIACTH
OvoMH)XeHEepUH, OMOMH(POPMATUKH H
cmexHbIx auctmiuimH (OI1K-6);
3HaTh CIIOCOOHOCTBIO K MTPOBEICHUIO
— METO/bl, UCTIOIb3yEMbIE NPU 71a00paTOPHBIX paboT ¢ yueToM
MIPOBEICHUH J1aOOPAaTOPHBIX TpeOOBaHUI TEXHUKU OE30MACHOCTH U
pabor MIPUEMOB OKa3aHUs MEPBO TTOMOIIH MTPH
— TpeOOBaHUS TEXHUKHU HecyacTHbIX cinydasx (OITK-10);
0€30MMacCHOCTH MPOBEICHUS
1a00paTOpHBIX padoT;
- METO/Ibl OKa3aHHUs IePBOM
MEIULUHCKONW TOMOILH NPH
HECYACTHBIX CIIy4asx
YMEHUS CamocTosATeNnbHO OCBaUBaTh TOTOBHOCTBIO K CAMOPA3BUTHIO,
HOBBIE METO/IbI CCIIEIOBAaHUI U | caMopeann3aliu, UCII0JIb30BAHUIO
aIalITUPOBATHCS K PEHICHUIO TBOpYeckoro norexiuaia (OK-7);
HOBBIX IPAKTUYECKHX 33144
- BBIOpaTh HEOOXOAUMYIO CHOCOOHOCTBIO MCIIONIb30BaTh
COBOKYITHOCTb METOJIOB aHaJIM3a | CHEIUAIN3UPOBAHHBIEC 3HAHUS
Y METOJIUK IIPOBEICHUS (dbyHIaMEHTAbHBIX Pa3esioB
AHATTUTHYECKUX U3MEPEHHUIA; MaTeMaTHKH, PU3UKH, XUMHH U
- CaMOCTOSATENBHO IIPOBECTH OMOJIOTHH JUTSI TPOBEACHUS
aHaJIN3 OTMPEIETICHHBIX OOBEKTOB | MCCIIEOBAHMI B 00JIaCTH
C UCTIOJIb30BaHUEM XUMHUYECKUX | OMOMH)KeHepuH, OMOMH(POPMATUKU U
WIH PU3UKO-XUMUYECKUX cmexHbIx auctmuiad (OITK-6);
METOIOB U JIaTh 3aKJIIOUYEHHE O
pe3ysibTaTax Hay4yHOTro




HUCCiIcaJ0BaHUs.

— SKCIUTyaTHPOBaTh
nabopaTopHoe 000pPYyI0BaHUE;

- UCTIOJIb30BATh CPECTBA 3AIUTHI
IIPH IPOBEICHUH J1a00paTOPHBIX
pabor;

- OKa3bIBaTh MEPBYIO MIOMOIIIb MTPH
OTPaBJICHUSX, TIOPAKEHUIX
AJIEKTPHYECKUM TOKOM U IPYTHX
HECYACTHBIX CITyJassx

CHOCOOHOCTBIO K IPOBEICHUIO
71a00paTOPHBIX padoOT C y4eTOM
TpeOOBaHUI TEXHUKU OE30MMACHOCTH U
NPHUEMOB OKa3aHUs MEPBOM TTOMOIIH MTPH
HecuacTHbIX cinydasx (OITK-10);

Bnanenuns
(HaBbIKH/
OTIBIT
JeSITeILHO-
CTH)

HaBpikamu ObICTpOI aanTainuu
KU3MECHECHHSIM YCIIOBUI CPEJIbl,
pereHus 3a1a4, TpeOOBaHUSAMH
IOJDKHOCTHBIX00SI3aHHOCTEH

TFOTOBHOCTBIO K CAMOPa3BUTHIO,
caMopeaTi3aluu, UCI0JIb30BAHUIO
TBOpYeckoro notennuana (OK-7);

- OCHOBHBIMHU HaBBIKAMH
CaMOCTOSITEJIbHOTO IPUOOPETEHUS
HOBBIX 3HAHHH, a TAKXKE
HaBbIKAMU Tepeiauy 3HaHUH
JOPYTUM 00Yy4aroIUMCS;

- METOJJaMU CaMOCTOSTEIIbHOM
paboTsl B 1abopaTopun

CIIOCOOHOCTBIO UCIIOJIb30BaTh
CreUaTN3UPOBAaHHbBIC 3HAHUS
(GyHIaMEeHTaJIbHBIX pa3zesioB
MaTeMaTuKH, GU3NKU, XUMUH U
OuoIoruu ISl IPOBEICHUS
UCCJIEJOBaHUN B 00JIaCTH
OMOMHXEHEePUH, OMOMH(POPMATHKH H
cMmexubix puctuming (OITIK-6);

-TeXHUKOH KBATU(DUITUPOBAHHOTO
HCIIOJIb30BaHUSI COBPEMEHHOTO
1abopaTopHOro 000PYyIOBAHUS;
-METOIaMH CTaTUCTHYECKOTO
aHaJIN3a MOTYYCHHBIX
IKCIIEPUMEHTAIBHBIX JTAHHBIX;
-MEIUIIUHCKUMU 3HAHUSAMU,
HEOOXOTUMBIMH TSI OKa3aHUS
MIEPBOI TOMOIIH MPU HECYACTHBIX
CITydasx.

CHOCOOHOCTBIO K IPOBEICHUIO
nabopaTopHBIX  paboT ¢ y4eTOM
TpeOOBaHUN TEXHHKH OE30MaCHOCTH H
MIPUEMOB OKa3aHUs MEPBOM MOMOIIH MPH
HecyacTHbIX cinydasx (OITK-10);

2. llesb 1 MeCTO JUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl

Huctuniuna «Kommonanas XumMus» OTHOCUTCS K 0a30601 YaCTH.
JucuumnirHa u3ydaercst Ha 2Kypce B 3 ceMecTpe.

Heabro uzydenus quctuuminHel «KosongHas XUMUSD) SIBISIETCS YCBOCHUE TEOPETUUYECKUX OCHOB
KOJIJIOUJIHON XUMHHU, €€ METOA0IOTHYECKHUX MOAX010B, (POPMUPOBAHUE IPEACTABIECHUI O BO3MOXKHOCTAX
MIPUMEHEHHUS €€ 3aKOHOMEPHOCTEN U METOJIOB B YU€OHOU 1 PO(heCCUOHATILHOM e TEIbHOCTH OHMOJIOTOB.

Jl1s 0CBOGHUS AMCUUIUIMHBI HEOOXOIMMBI KOMIIETEHIINU, CPOPMUPOBAHHBIE B paMKaX U3yUeHHS

cnenyromux McHuumH «O01mas 1 HeopraHudecKasi XUMHS, «AHATATHIECKAsT XUMUS»,
«Oprannyeckas XuMust», «Du3ndeckas XuMus.

. Conep:xxanu yeil nporpamMmbl (00beM AUCHMIIIMHBI, TUNIBI M BUbI YYeOHBIX 3aHATHIA
3. Cogep:xanue padoue orpa o0be c R ed 3a R
y4eOHO-MeToHYecKoe ofecredeHHe CaMOCTOSATEIbHOI padoThl 00yYaoMXCsi)

Coneprkanne paboueli mporpaMMmel npeactaBiieHo B [Ipmmoxenun Ne 1.




1. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJINHE

4.1. IlepeyeHp KOMIIETEHI M ¢ yKa3aHHeM 3TanoB UX ()OPMHPOBaHHs B Npolecce 0CBOeHHUsI 00pa3oBaTe/bHOH MporpaMmbl. Onucanue
NoKa3aTeJieil M KpuTepHeB OLlCHUBAHUS KOMIICTEHINI HA Pa3JIMYHBIX 3Tanax ux ()OpMHPOBaHNS, ONUCAHUE IIKAJ OLleHMBAHMSA

Koa u ¢popmyinupoBka KoMneTeHIIUH
OK-7 roTOBHOCTBIO K CaMOpa3BUTHIO, CaMOopcain3aln, UCIIOJIb30BAHHUIO TBOPUYCCKOI'O IIOTCHIIMAIa

Otan [Inanupyembie pe3ynbTaThl 00yUCHUS Kpurtepuu onieHMBaHUS PE3yIbTaTOB O0yUCHUS
(ypoBeHb) (mokazarenu JOCTUXKEHHUS 3a/1aHHOTO
Kc())ﬁl(]):;{;; YPOBHS OCBOCHHSI KOMIIETEHITUH ) He 3a4tero 3autero
1407
[TepBrrit 3HaTh: OCHOBHBIE TEOPUU H MeTOAbl | He 3HaeT OCHOBHBIE TEOPHUH U METOIbl CMEXHBIX | [leMoHCTpupyeT YBEPEHHOE 3HAHNE
JTall CMEKHBIX oTpaciei 3HAHHUI W | oTpaciiei 3HaHMH ©W  OCOOCHHOCTHM  BHUJOB | OCHOBHBIX TEOPHMH M METOJOB CMEXHBIX
(YpoBeHB) | OCOOCHHOCTH BHUIOB NpodeccrnoHAIBHON | TPO(EeCCUOHATBLHOM — JEATSIIBHOCTH, METOJUKY | OTpacieid 3HaHWH W OCOOCHHOCTH BHJIOB
JESTEIbHOCTH, METOJJUKY OpraHU3aIlH U | OpraHU3aluy U IMPOBEICHUS HAay4yHOU pPaldoThl U | MPOQPECCUOHANBHON AESITeIbHOCTH, METOUKY
MIPOBEJICHUS HAYYHOU PaOOTHI U PEHICHUS | PEIICHUS MPAKTHYSCKUX 3a/1a4 OpraHu3alyi U MPOBEACHUS HAYYHOU paboThI
MPAKTUYECKUX 3a7a4 Y pelIeHUs MPaKTUYECKUX 3a7a4
Bropoii VYMmeTs:  camocToATENBHO  OcBauBaTh | He yMeer camocrosATenbHO ocBauBaTh HOBbIE | [IoHMMaeT W yMe€eT  CaMOCTOSITEIIBHO
aTan HOBbIE  METOJABl  HCCIENOBAaHUM U | METOJBl HCCJIEAOBAHUI W aJalnTUpPOBAThCA K | OCBaUBaTh HOBBIE METOJIbI MCCIEIOBAHUM M
(ypoBeHb) aJanTUPOBAThCS K PEHIEHHUI0 HOBBIX | PEIICHUIO HOBBIX MPAKTUYECKUX 3a7a4 aIanTHUPOBATBCSI K PEHICHUI0O  HOBBIX
MPaKTUYECKUX 3a/1a4 MPaKTUYECKUX 3a/1a4
Tperun Brnaners: HaBblkamu ObICTpOil amantanuu | He Biageer HaBbIkaMu OBICTpOi ajmanTalvu K | Bmageer HaBbIkamMu OBICTPOM amanTaiMu K
Jran K U3MEHEHUSIM YCJIOBUH Cpelbl, pEUICHUs | I3MEHEHHSIM YCJIOBHI Cpefbl, PEIICHUs 3a/ad, | U3MEHEHUSM YCJIOBHUH  Cpelbl, peIIeHUs
(YpoBeHb) 3ama4, TpeOOBaHUSAMHU  JIOJDKHOCTHBIX | TPeOOBAaHUSIMU JOJKHOCTHBIX 00s13aHHOCTEH 3ajad, TpeOOBaHUSIMU JIOJDKHOCTHBIX
00s3aHHOCTEH 00s3aHHOCTEH




Koa n popmysimpoBka KoMneTeHIIHH
OIIK-6 crmocoOHOCTHIO KCIOJIB30BATh CHEIMATM3UPOBAHHBIC 3HAHUS (yHIaMEHTAIBHBIX Pa3AesioB MaTeMaTUKH, (DHU3HKH,
XUMHH U OMOJIOTHH JIsl IPOBEICHUS UCCIIETOBAHHUM B 00J1aCTH OMOMH)KEHEPHH, OMOMH(OPMATUKHA U CMEXHBIX TUCITUILTAH

Oran [Inanupyemsble pe3yibTaThl O0yUEHUS Kpurepnu onieHuBaHus pe3yabTaToOB 00ydeHUs

(ypoBeHb) (Tmokazarenu JOCTHKEHHUS 3aIaHHOTO

OCBOEHUS YPOBHSI OCBOEHHUSI KOMIIETEHITHI)

KOMITCTEHII He 3aureno 3ayTeHo

uu

[TepBsrit 3HaTh: THUNBI peakiui U XuMmudeckux | He 3Haer Tumbl peakiuii W XUMHYECKHX | J[eMOHCTpUpyeT yBEpeHHOE 3HAHUE TUIIOB

JTan MIPOLIECCOB, OCHOBHBIE METO/Ibl | POLECCOB, OCHOBHBIE METOJbl OINPEACIICHUS M | PEaKUUi U XUMUYECKUX IIPOLIECCOB,

(YpoBeHb) | ompeeneHusl U pa3JesieHus XUMUUECKUX | pa3/IeeHUs] XUMUYECKUX COEIMHEHUN OCHOBHBIX METOJIOB OIPENIEICHUS U
COEIMHEHU I pazzieNeHuss XUMUYECKUX COCITMHEHUM

Bropoii YMers: BBIOpATh HeoOxonumyro | He ymeer BbIOpaTh HEOOXOAMMYIO COBOKYNHOCTH | [loHMMaeT u ymeer BbIOpaThb HEOOXOIUMYIO

JTan COBOKYIIHOCTb ~ METOJIOB  aHajiu3a U | METOJIOB aHajiu3a W METOAUK IPOBEJCHUS | COBOKYITHOCTh METOJOB aHAIN3a U METOJUK

(YpOBEHb) | METOIUK TMPOBEACHUSA AHAJIUTHUECKUX | aHAIIUTUYECKUX U3MEpPEHUI MIPOBEJCHUS aHATTUTHYECKUX U3MEPEHU
U3MEPEHUM
YMeTp:  camocTOATENBHO — IpoBecTH | He ymeeT caMOCTOATENBHO TNPOBECTH aHAIW3 | YMEET CaMOCTOSITENIBHO IIPOBECTU aHAJIN3
AQHAIN3  OMNpEAENeHHBIX OOBEKTOB C | ONMPEAENEHHBIX OOBEKTOB C HCIOJb30BAaHUEM | ONPEIECIEHHBIX O0OBEKTOB C HCIIOIb30BAaHUEM
UCMOJIb30BAaHUEM  XMMUYECKUX WM | XUMMUYECKHX WIH (PU3UKO-XUMHUUECKUX METOJOB U | XUMUYECKMX  WIM  (PU3UKO-XMMHYECKHX
(U3MKO-XMMHUYECKUX METOAOB U JaTh | 1aTh 3aK/IOYEHHE O pe3yjibTaTax Hay4yHOro | METOJOB U JaTh 3aKJIIOUYEHUE O pe3ybTaTax
3aKJIIOYEHHE O pe3yibTaTax HAYYHOTO | UCCIIEIOBaHUS HAy4YHOT'O UCCIIEN0BaHUs
MCCJIEIOBAHMUSI

Tpernii Bnanerts: OCHOBHBIMH HaBblkamu | He BIIAJICET OCHOBHBIMH HaBblkamu | Brageer OCHOBHBIMH HaBbIKAMH

aTan CaMOCTOSITENIbHOTO TPUOOPETEHUSI HOBBIX | CAMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUM, | CAMOCTOSITEILBHOIO ~ MPUOOPETEHUSI  HOBBIX

(YpoBeHb) | 3HaHMH, a TaKXKe HaBBIKAMU IMEepeladyd | a TaK)Ke HaBBIKAMHM TepeJadyd 3HAHWH APYruM | 3HAHWI, a TAK)KEe HaBBIKAMU Tepelaun 3HAaHUH

3HAHWU APYTruM 00y4aroIuMCS,

00ydJaromuMcest

JIPYTUM 00yYarouMces;




Bnaners: MeTogaMu CcaMOCTOSTEIBHOU
paboThI B TabopaTopun

He Bnageer MeTogamMu caMoOCTOSITEIbHON pabOTHI
B TabopaTopun

Bnaneer METOJaMUu CaMOCTOSITEIILHOU

paboThI B 1abopaTopuu

Koxa u ¢popmysimpoBka KoMneTeHIIHU
OIIK-10 cmocoOHOCTBIO K TTPOBEACHUIO J1a0OPATOPHBIX PabOT C y4eToM TpeOOBaHWN TEXHUKHA OE30MAaCHOCTH M IMPHUEMOB

OKa3aHuA HepBOfI IIOMOIIH IIPHU HECHACTHLBIX CIIYUadgX

Otan [Tnanupyemble pe3yabTaThl O0y4eHHs Kputepuu onieHnBaHus pe3ynbTaTOB 00y4YeHHUS
(ypoBeHb) (mokazarenu JOCTUXKEHHUS 3aIaHHOTO
OCBOEHHUS YPOBHSI OCBOEHUSI KOMIIETECHIIHIA)
KOMITETEHII He 3aureno 3auTeHo
uu
[TepBsrit 3HaTh: METONbI, WHCIOJb3yeMble mpu | He  3HaeT  MeTonmbl, HUCHOIB3yeMble  IpH | JleMOHCTpHUpPYET yBEpEeHHOE 3HAHUE METOJI0B
JTan MPOBEJICHUH J1a00OPaTOPHBIX padboOT MIPOBEJICHUH J1A00OPATOPHBIX padboT UCIIOJIb3YEMBIX ITPU IIPOBEICHUN
(YpoBeHb) 1ab0paToOpHbBIX padboT
3HaTh! TpeOoBaHUs TexHuku | He 3Haer TpeboBaHus TexHUKH Oe3omacHOCTH | JleMOHCTpUpPYET yBEpEeHHOE 3HAHUE
0€e301acHOCTH NPOBE/ICHUS | POBeJIeHHs Ja00paTOPHBIX PaboT TpeOOBaHUI TEXHUKU O€30MTaCHOCTH
1abopaTopHBIX padoT; IIPOBEJICHUS JIaDOpaTOPHBIX padboT
3HaTh. METOABl  OKazaHWs  mepBoil | He 3HaeT MeToapl OKa3aHUs IEPBOM MEAUITMHCKON | J[eMOHCTpHpPYET yBEpeHHOE 3HAHUE METOJI0B
MEIUIMHCKOW MOMOIIY MPU HECYACTHBIX | HOMOIIY IIPU HECUACTHBIX CIydasx OKa3aHus NEePBOM MEAUIIMHCKON TOMOILHU TPU
CIIydasx HECYACTHBIX CIIydasix
Bropoii YMeTh: skcmutyatupoBath jaboparopuoe | He  ymeer okcrmyatupoBaTh  J1abopatropHoe | [loHmmaeT ©  ymeeT  9KCIUTyaTHPOBaTh
aTan o0opyaoBaHue o0opyoBaHue nabopaTopHoe 06opyioBaHNE
(YpoBeHb)




YMeTh: UCTHOIB30BaTh CPEICTBA 3aLTUTHI
MIPU TIPOBEJICHNU JTaOOPATOPHBIX padboT

He ymeer ucnonb3oBaTh CpeiacTBa 3aILUTHI IPH
MIPOBEICHUH JIA0OPATOPHBIX PaboT

IloHuMaeT U yMmeeT HUCIOJIB30BaThb CPEICTBA
3alllUThl TPH NPOBEICHUU J1a0OPATOPHBIX
pabot

VYMeTh: oKa3hIBaTh IICPBYIO IIOMOIIb IIPpU

He ymeer oxa3piBaTh MEpPBYIO IOMOIIb IpU

I[loanmaer wu YMEET OKa3blBaTb IICPBYIO

OTpaBIICHUSIX, MOPAXKEHUSAX | OTPABJIICHUSAX,  THOPAKEHHUAX  DJICKTPUYECKUM | IOMOIIb TIPU OTPABJICHUAX, MOPAKECHHUIX
JNEKTPUYECKUM  TOKOM U JIPYTHX | TOKOM M JPYTUX HECUACTHBIX CIIydasx AIEKTPUYECKUM TOKOM U JPYTMX HECUACTHBIX
HECUYACTHBIX CITydasix cirydasix
Tpernii Buiagers: TexHuKoi | He Bnameer TexHUMKOH KBamuduuupoBanHoro | Bmameer TexHuKOW KBanu()UIMPOBAHHOTO
aTan KBIM(ULIMPOBAHHOTO  HCIOJIb30BAaHUS | UCIIOJIb30BAaHUSI COBPEMEHHOTO J1abOPaTOpPHOrO | MCIOJB30BAHUS COBPEMEHHOTO
(YpOBEHB) | COBPEMEHHOTO nabopatopHoro | 000pymaOBaHUs 1abopaTopHOTro 000pYIOBaHUS
o0opyoBaHus
Bnagers: Meromamu cratuctuueckoro | He Brmajeer mMeronaMu cTaTMCTHYECKOro aHanmu3a | Brmageer METOoJIaMU CTaTHUCTUYECKOTO
aHanmm3a MOJYYCHHBIX | TIOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX U aHaJIM3a IMOJYYCHHBIX SKCIIEPUMEHTAIBHBIX
SKCIIEPUMEHTAIBHBIX JaHHBIX JTAHHBIX
Bnamers: wmemumuHCKMMH  3HaHUWsAMH, | He BIaJCeT  MEIUIIMHCKUMHU 3HaHusAMH | Brnameer MEIUIUHCKUMHU 3HAHUSIMH,
HEOOXOMUMBIMU JJII OKa3aHUsl TEepPBOM | HEOOXOMUMBIMU JUIS OKa3aHWs MEPBOM MOMOIIM | HEOOXOMAMMBIMH  JJii  OKa3aHWUs  IMEpBOM

IMOMOIIHM IMPHU HECHACTHBIX ClIydadaX

P HCCUACTHBIX CJIydasaX

IMOMOIIH ITPHU HCCHACTHBIX ClIydadX

KpI/ITepI/IﬂMI/I OLICHUBAHUA ABIISAIOTCA 68,JIJII)I, KOTOPBIC BBICTABJIAKOTCA IPCIOAABATCIIEM 3a BUAbI ACATCIIbBHOCTU (OHCHOqHBIe CpeIICTBa) 10
UTOTaM W3YYEeHUS MOJYJeH, IEePEeUNCIEHHBIX B PEUTUHT-IJIaHe AUCUUIUIMHBI (A 3aueTa: TeKYIIHi KOHTPOIh — MakcuMyM 50 0ansioB; pyOesKHBIH
KOHTPOJIb — MakcuMyM S50 0auioB, moompuTeabHbie 0amibl — MakcumyM 10).

[IIxana orteHnBanug i 3a4UeTa:

3auTeHo — oT 60 1o 110 peiiTuHroBsIx OannoB (Bkirodas 10 moompuTenbHBIX 0aIoB),
He 3auTeHO0 — OT 0 70 59 pelTUHTOBBIX 0aIOB).




4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.

MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHUBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHI Ui
Drarbl PesynbTarel o0yueHus Komnerenrus OrueHounble
OCBOEHUS CpelcTBa
3HaHus OCHOBHBIC TEOPUH U METO/IBI | TOTOBHOCTBIO K Hnousuoyanvhoiii,
CME)XHBIX OTpaciiell 3HaHuil u | CaMOPa3BUTHIO, 2PYNnnoeou onpoc,
0COOEHHOCTH BHIOB camopcasanum, KOHMPOIbHAA
npo()eCCUOHATLHOM HCIIOIIb30BAHHIO paboma, mecm,
JESTeIILHOCTH, METOTUKY TBOPHECKOTO . omuemno
norenimaia (OK-7); 1aBOpamopHoti
OpraHu3aIMy U IPOBEIACHUS
. pabome
HAy4YHOU pabOTHI M PEIICHUS
MPAKTHYECKUX 337139
-TUIIBI PEaKLUi 1 CIIOCOOHOCTBIO Hnousuoyanvhoiii,
XHUMHYECKHX HPOLIECCOB, UCII0JIb30BATh 2pYnnosoti onpoc,
OCHOBHBIE METO/IBI CHCHHATSUPOBAHHBIC KOHMPONbHAZL
OIIpEICIICHHS U pa3z{ene1i1/1;1 fp};?;iq I 1;316”067;1161;1 (i)necm,
XUMHYECKHX COCAMHCHUI PATLICIIOB MATCMATHRH, | 1aGopamoproil
(bu3uKN, XUMUU U pabome
OHOJIOTUH IS
TIPOBEICHHUSI
HCCIIEIOBAaHUN B
obnactu
OMOWH)KCHEPHH,
OMonH(OPMATHKH U
CMEXHBIX JTUCIUILTHH
(OIIK-6);
— METO/IBI, HCIIOIb3yEeMbIe CIIOCOOHOCTBIO K Hnousuoyanvhoiii,
NIPU TIPOBEICHUN MIPOBE/ICHUIO 2PYNnoeotl onpoc,
mabopaTopHBIX paboT 1ab0paTOPHBIX PaboOT C KOHMPONbHASL
— TpeOOBaHUS TEXHUKH y4eToM TpeboBaHuit paboma, mecm,
0€30MacHOCTH MPOBEICHUS TEXHHUKH 0€30MAaCHOCTH | omyem no
71ab0paTOpHBIX PadoT; Y MPUEMOB OKa3aHHs 1a60opamopHoil
- METO/Ibl OKa3aHUsl IEPBOM MIEPBOi MOMOIIHU TTPH pabome
MEIUIUHCKON MOMOIIH NpH HCCYACTHBIX CyqasaXx
HECYACTHBIX CIIy4YasixX (OIIK-10);

YMenus CaMocCTOATENBHO OCBAUBaTh | TOTOBHOCTBIO K Hnousuoyanwvhoiii,
HOBBIE METO/IbI CaMOpPa3BHUTHIO, 2pPYnnoeoil onpoc,
UCCIIEIOBAaHUHN U camopeanu3au, KOHMPONbHASL
aaanTUpoOBaThCA K PCHICHUIO HCIIOJIb30BAHNUTO pa60ma, mecm,
HOBBIX MIPAKTUYECKUX 337]ad | TBOPYECKOTO omuem no

norenimaia (OK-7); 1a6OpamopHoli
pabome
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— BBIOpPaTh HEOOXOJUMYIO | CHOCOOHOCTBIO Hnousuoyanvhulii,
COBOKYIHOCTH METOA0B | HUCIOJIB30BATh 2PYNnnoeotl onpoc,
a”HaJIM3a u MeToquK | CHETHAIH3NPOBAHHBIC KOHMPOIbHAS
NPOBEIEHNUS AHATUTUYECKHX | SHAHHA paboma, mecm,
o HAaAMCHTAJIbHBIX
U3MEepeHuil; bynn omyem no
pa3aciioB MaT€EMaTHKHU, o
— CAMOCTOSITEIILHO MTPOBECTU nabopamopHoll
($u3MKH, XUMUU 1 6
aHaJIu3 OIPEIEIIEHHBIX GHONOTUM JIST paoome
0OBEKTOB C MPOBEICHUS
HCIIONE30BALMEM HCCIEI0BAHUN B 00J1aCTH
OMOMHXEHEPHH,
XUMHYECKHUX W (PU3UKO-
OnoMH(OPMATHKH H
JIaTh 3aKIFOYCHUE O (OTIK-6);
pe3ylbTaTax HayqHOTO
UCCIIeIOBaHUS.
— 9KCILUTYaTHPOBATh | CHOCOOHOCTBIO K Hnousuodyanvhwiil,
naboparopHoe ITPOBENEHUIO 2PYNnoeou onpoc,
o0opynoBaHue; TabOpaTopHBIX PadoT ¢ KOHMPOIbHAS
—  HCIIOJB30BaTh cpejcTa | ¥ 1¢TOM Tge6OBaHHH paboma, mecm,
TCXHHUKHN OC30IIaCHOCTH U
3alUTBl TIPH  TPOBEIACHUU omyem no
IMPUEMOB OKa3aHU o
1a00paTOPHBIX padoT; N 1abopamopHoll
MEePBOI NOMOIIH NPU 6
— OKa3bIBaTh MEPBYIO HECUACTHBIX CITYHAIX pabome
TOMOIILb NP OTPABICHUAX, | (O[IK-10);
MTOPAXKCHHSIX
ANEKTPUUYECKUM TOKOM U
JIPYTUX HECUACTHBIX
CIIyqasix
Bnanets Hagsikamu ObicTpOii TOTOBHOCTBIO K Hnousuoyanvhoiii,
HaBBIKaMU aJlalTallud K U3MEHEHHUAM caMOpa3BUTHIO, 2pyl’ll’l06012 onpoc,
YCIIOBHH CPEJIBI, PEIIEHHUS caMopcan3ari, KOHMPONbHAA
UCIIOJIb30BAHUIO
3a/1a4, TPeOOBAHUAMU paboma, mecm,
. | TBopueckoro
JIOJDKHOCTHBIX 00s13aHHOCTEH P OK-7); omHaent no-—
noTeHImana ( , nabopamopHou
pabome
— OCHOBHBIMM HaBBIKAMH | CTOCOOHOCTHIO HUnousuoyanvhuiii,
CaMOCTOSTEIILHOTO HCIIOJIB30BATL 2PYnnoeotul onpoc,
npuoOpeTeHus HOBBIX | CHCIHMATH3MPOBAHHLIC KOHMPOJIbHASA
3HAHWH, a TaK)Ke HaBbIKamy | SHaHHd paboma, mecm,
% HIaMCHTAJIbHBIX
neperayn  3HAHWUH  JPYTHM bynname omyem no
. pas3jiesioB MaTEMATHKH, .
o0OyJaromumcs; nabopamopHhoi
(U3UKH, XUMHU 1
— METOJIaMU pabome

CaMOCTOSITENTbHON pabOTHI B
naboparopuu

OMOJIOTHH JUTS
MIPOBEICHUS
WCCIIeIOBaHU B 001acTH
OMOMHXEHEPHH,
OouonH(poOpMaTUKU U
CMEXHBIX JIHCIUILUIAH
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(OTIK-6);

-T€XHUKOMN CITOCOOHOCTBIO K | MHOusuoyanvhwiil,
KBaJIM(HUIIUPOBAHHOTO IPOBEJICHUIO 2PYNnnoeou onpoc,
HCTIOJIB30BAHHS NabopaTopHbIX  PabOT  C | xoumponvHas

COBPEMEHHOI'O y4q€eToM TpeboBaHuH paboma, mecm,
J1aGOPATOPHOTO TEXHUKH O€30IIaCHOCTH H

IPUEMOB OKa3aHus
NepBOM NOMOUIM  NpHU
HECYACTHBIX CIIydasx
(OIIK-10);

omuem no
1abopamopuou
pabome

o0opyIoBaHMS;

-ME€ToAaMu CTaTUCTHUYECKOI'O
aHaJIn3a MMOJYYCHHBIX
OKCIICPUMCHTAJIbHBIX
JaHHBIX;

-MEAUIMHCKUMH 3HAHUSIMH,
HEOOXOAMMBIMH JIJIS
OKa3aHHs IEPBOM TOMOIIH
IPU HECYACTHBIX CITyJasiX.

4.3. Peitmun2-nnan Oucyuniunbl
(npu neodxooumocmu)

PeiTuHr—1an AUCIUIIIIMHBI IMMPEACTABJICH B ITPUIIOKCHUN 2.

IIpuMep KOMILIEKTA TECTOBBIX 3aaHUI
MWHOBPHA YK POCCUN
®I'BOY BO «BAIIKUPCKUI T'OCYJJAPCTBEHHbBIN YHUBEPCUTET»
XUMHWYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJJMHEHUN U OBILEN XUMWYECKOH
TEXHOJIOT U

Kommiaekr TecTtoBbIX 3amanuii

110 JUCITUITJINHEC KO.]'I.]'IOI/[}IHaﬂ XUMUA

Bapmuanr 1

1) Hannume ¢cB0OOIHOM MOBEPXHOCTHOM SHEPTUU HA TpaHHIle pasjaena ¢a3 00yCIOBICHO ...
1. MOBBIIIEHHOM KOHIIEHTPALlMEW MOJIEKYJI BEIIeCTBA B TOBEPXHOCTHOM CIIO€;

2. cTpeMJIEeHMEM MOJIEKYJI BEIIECTBA MIEPEXOAUTh U3 00beMa Ha MTOBEPXHOCTb;

3. AMHAMUYECKUM PaBHOBECHEM, YCTAHOBUBIIMMCS Ha TpaHUIle pasnena das;

4. HECKOMIIEHCUPOBAHHOCTHIO MOJICKYJIIPHBIX CHJI B TIOBEPXHOCTHOM CJIOE.

2) YKaXUTe PUCYHOK, OTPAXKAIOIIUI TTOBEICHUE PTYTH B CTEKJSIHHOM KaMJLUIspe
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dC dC
4)Ha moBepXHOCTH HOHHBIX KPHCTAILJIOB aJCOPOUPYIOTCS ...
1. aHHOHBI;
2. KaTHOHBI;

3. MHOT03apsIIHbIE HOHBI;
4. MOHBI, BXOZSIINE B COCTAaB KpUCTAILIA.

5) Arperarom Mmunemsl, obpasytomieiics corsacHo peakimu KySOs+BaCly s y—BaS04+2KCl,
SIBIISIETCS ...

1. K;SOy; 2.BaSO,;  3.KCl, 4.BaCl,.

6) Haunbobiiiee Koaryaupyroinee AeicTBUe Ha 30716 AQl, MOydeHHBIN IPU CIIMBAHUHU OJJHMHAKOBBIX
o6bemoB 0,01M pactBopa AgNO3 u 0.02M pactBopa Kl, oka3biBaer ...

1)CI;  2)AI3; 3)S0,%; 4) ca?*.

7) Koarynupyroree AeiicTBUE 3JSKTPOJIMTA BO3PACTACT C YBEJIMUCHHEM 3apsijia HOHOB, HMCIOIINX
OJMHAKOBBIH 3HAK C ...

1. mpoTUBOMOHAMH; 2. MHULIEIION;

3. mwonamu nuddysHoro crnos; 4. KOJUIOWIHOH dYacCTHIEH.

8) Meton moiydeHus! TUCIEPCHOW CHCTEMBbl, OCHOBAHHBIH Ha JAPOOJICHHH KPYMHBIX YacTHI[ Ha
Oosee MeNKre Ha3bIBaeTcs ...

1. koarynsauuei; 2. KOHJEHCalUEeH;

3. TucnieprupoBaHUEM; 4. TUamTU30M.

9) I'pyOoamcriepcHbIe CHUCTEMBI, B KOTOPBIX  JMCIIEPCHOM CPENOM SIBIAETCS JKUIAKOCTH, a
JIUCTIEPCHOM (pa30ii — TBEpI0€ BEIIECTBO, HA3BIBACTC ...

1. smynbcusiMu; 2. cycneH3usMu; 3. neHamu; 4. a3po30JsIMHU.

10) K rpyboucriepcHbIM CHCTEMaM HEe OTHOCSTCS ...
1. a»’pozonu; 2.30mu; 3. CYCIIEH3UHU; 4. SMyNbCHH.

11) 3aKOHYHTE PEAKIUIO U HAMTUIITUTE GOPMYTY MHUIIEILIBI, TOJTYUYCHHOM MO PEeaKIHH:
AICl; 55, +NaOH =

12) Pacniumute CTpOCHUE MUIIEILIBI, TOJIYYEHHOM 110 peakiiuu B Borpoce 11.
13) K xakomy 31eKTpoay OyaeT JBUTaThCs KOJUTOMTHAS YacTHUIla MPH ekTpodopese?

1) x anony; 2) k KaTtony; 3) ABMIKEHHME OTCYTCTBYeT; 4) OecrnopsiiouHO ABUTAETCS
14) Kaxoii MeTO UCTIOJIB30BaH, ecii BoaHbIH 3051 CU(OH), monyyen nobaBiieHHEM K
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pa3basienHomy pactBopy CuSO, nHeckonbkux kamenb NaOH?

1) ruaponus; 2) mentusamnus; 3) peakius oOMeHa;

4) OKMCIIUTENIbHO-BOCCTAHOBUTEJIbHAS PEAKIUS

Kpumepuu oyenxu:
- «20-25 6annos» evicmasgisiemcs CmyoeHmy, eciiu Cmyoenm nPasuibHO peuil 6ce 3a0aHUsl,
NPOOEeMOHCMPUPOBAIl 3HAHUE PYHKYUOHATLHBIX B03MONCHOCTEL, MEPMUHOTI02UU, OCHOBHBIX
9IEMEHMO8, YMeHUe NPUMEHAMb MeOPemuiecKue 3HAHUsL NPU 8bINOIHEHUY NPAKMUYECKUX 3d0aHUU;
- «15-19 6annos» evicmasnsemcs cmyoenmy, ecau cmyoenm pewunr 10 3adanutl, npu 3mom
0bs3amenvHo peutero 3adanue Nell u Nel2, npooemoncmpuposan 3nanue yHKYUOHATbHbIX
B03MOJNCHOCTEU, MEPMUHONOSUU, OCHOBHBIX DJIeMEHMO8, YMeHUe NPUMEHAMb meopemuiecKue
3HAHUS NPU 8BINOIHEHUU NPAKMUYECKUX 3d0AHUU, OOHAKO NPU 8bINOTHEHUU NPAKMUYECKOU Yacmu
pabomuvl donyujeHvl OUUOKU;
- «6-10 bannos» evicmasisemcs cmyoenmy, eciu cmyoeHm pewun 7 3a0anuii , npu 3mom 3a0anue
Nell gvinonneno npagunvHo.
- «0-5 bannosy evicmasnisemcs cmyoenmy, eciu cmyoeHm He pewiun 43a0anus Ui npu peueHuu
donyuenvl epyovie oumudKU
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IIpumep xKoMIIeKTa 3aaHUi AJI51 KOHTPOJBHOH PadoThI

MHWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKU ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJIIPHBIX COEJJMHEHUI U OBIIEN XUMWYECKOM
TEXHOJIOI'MHA

KommuiekT 3agaHuii 1JIsi KOHTPOJIbHOH PadoThI
no qucuuiuinae Kosonanas xumus

Tema 1./lucnepcHocTb
1. TlpunsiB, 9TO B 30j1€ cepedpa Kakaasi yaCTHIIA MPEACTaBIsIeT CO00i KyO ¢ JuinHoM pedpa | =
4-10® w, ONPEACIINTE, CKOJBKO KOJUIOMIHBIX YACTHUI[ MOXKET MOJYYUTHCS U3 110 xr cepedpa.
Brerurcnute cyMMapHyIO MOBEPXHOCTh IMOTYYCHHBIX YaCTHUI] U PACCUUTANTE MOBEPXHOCTH OJHOTO
KyOuKa cepebpa ¢ Maccou 1-10™* kr. ILtoTHOCTD cepebpa pasna 10,5- 10%kr/v®,

Tema 2. MexMoJieKy/JIsipHbIe B3aMMOACHCTBHSA.
Kore3usi, aaresusi cmaunBaHue, pacTeKaHue.

2. Bona B30ontaHa ¢ O€H30JIBHBIM PacTBOPOM aMHJIOBOTO criupTa. Halaure moBepXHOCTHOE
HATSDKEHHME Ha TpaHule pasfena (a3, eclii MOBEPXHOCTHOE HATSHKEHHE OCH30JIBHOTO pacTBopa
2
CIIUpPTa U BOJIBI HAa TPAHUIIE C BO3IYXOM coOTBeTcTBeHHO paBHbI 0,0414 1 0,0727 dx/M”.

Tema 3.AncopOuus Ha rpaHuLie TBep/oe Te10-Ta3. YpaBHeHHe H30TepMbl a1copOuuu
JIBHTrMIOpA.
3. Ilo skcriepuMeHTaIbHBIM TaHHBIM ancopOuuu (enona Ha wonure npu 298 K rpapudeckn

OTpe/IeIUTEe KOHCTAHThI ypaBHEHHUS JISHTMIOpa, MONB3YsICh KOTOPBIMH, MOCTPOUTE H30TEPMY
aacopbuuu JI3HrMIOpAa.

C-10°, monb/n 3,0 6,0 7,5 9,0

A-10%, Kr/Kr 0,70 1,05 1,12 1,15

Tema 4.AncopOuusi Ha TPaHMILIE PACTBOP-Ta3.

4. Berarcnute aacopOIHMIO MaclIssHOM KUCIOTHI HA TIOBEPXHOCTH BOJHOTO PacTBoOpa ¢
Bo3yxoM 1ipu 293 K u konuentpanuu 0,5 MoJIb/J1, €CJii 3aBUCUMOCTb MTOBEPXHOCTHOT'O HATSKEHUS

OT KOHLIEHTPAIMK BhIpaxkaeTcs ypasHenreM Illumkosckoro: o=0-16,7 1073 In(1+ 21,5-C) .
0

Tema 5. DneKTpoKMHETHYECKHE SIBJIEHUSA

5. Haiigure BelMUUHY AIICKTPOKUHETHYESCKOTO MOTEHIMANa SIJIsl CYCIIEH3MH KBaplia B BOJIC,
€CJIM TIpHU 3JeKTpodopese YacTHllbl NepeMenatoTess Kk anoay. Cmenienue rpanunsl 3a t = 30 MuH
cocrtaBuio 5,0 cM. HampsokeHHOCTh 3ieKTpuyeckoro mnossa H = 10-10° B/m. Jusnexrpudeckas
IIPOHMIIAEMOCTH cpefbl € = 81, BA3KOCTb Cpeasl 7 = 1-10°H-c/v?.

Tema 6. CTpoeHHne KOLUIOMIHBIX MHIEJLT

6. 3omp cynbpuga Melmbska AspS; TOIY4YeH NPOMYCKAaHHMEM CEepOBOIOPOAa dYepe3
pa30aBIICHHBIN pacTBOP OKCHaa MbIIbska AsyO3. CTaOMITM3aTOPOM 30JIsI SBISETCS CEPOBOJIOPOI.
Hanummre peakuuio oOpa3oBanust 3018 M ¢Gopmyiny Munemwisl. Onpeaenure 3HaK 3apsia
KOJJIOWTHOM YaCTHIIEL.
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Tema 7. Koaryasinust 110¢o0HBIX 30J1eil 2JIeKTpoJuTaMH. BbIOOp HOHa-KoaryJIsiTopa
1. Hanumure ypaBHeHHe peakiiuu oOpa3zoBanus ruapo30is1Cu3 BemecTBANB.

2. Hanummre ¢dopmyny munemisl obpazoBaBmierocs rufpo3oiasiCrpu yCloBHH, UYTO
BELIECTBOAB3ATO B U30bITKE. YKa)XKUTE 3HAK 3apA]a KOJIJIOUIHONYACTHILIBL.
VYKa)KUTE 2JEKTPOJUT-KOAryJsiTop, 001a1aloui MEHbIIUM ITOPOTOMKOATYJISLIUH.

BewectsoB 'vaposonsC DNEeKTPOAUT-KoArynaTop

BewectoA(136.)

Nal AgN03 Agl NaF, Ca(N03)2, K2504

Tema 8. Pacuer moporos koaryJisiiuu

8. PaccumTaiiTe KOHIIEHTPALMU OHJIEKTPOJUTOB, BbI3BABIIMX Koarysamuio 10,0 mur 30
cynbduaa MblIbsika AsSyS;, €CliM MpU NPWIMBAHUHM HIDKEYKa3aHHBIX OOBEMOB pPacTBOPOB
3JIEKTPOJIUTOB, UX MOPOTM KOAryJsIUU CIAEAYIOIINE:

INeKTponuT KNO3 Mg(NOs), Al(NO3)3
V, mn 12,5 0,9 0,8
7, monb/n 50 0,09 0,008

Omnpenenute 3HAK 3apsga KOUIOMTHOW dYacTuipl. Hanwmure ¢GopMmyrny MHUIEIUTBI 3015
cyiabduua MbIbsika As;S3, MOIYYEHHOTO IMPOIMYCKaHHUEM CEpPOBOAOPOAA uepe3 pa30aBlICHHBIN
pacTBOp OKcHIa MbIIIbsika AsyOs.

Kpumepuu oyenxu:

- «20-25 6annosy evicmasnsemcs cmyoenmy, eciu cmyoeHm nPasuibHO peuil 6ce 3a0a4l,
peuiere pazeeprymoe ¢ NOSICHEHUAMU, NPOOEMOHCIMPUPOBAL 3HAHUE (YHKYUOHATbHBIX
B03MOJCHOCTET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO8, YMeHUe NPUMEHAMb MeopemuiecKue
3HAHUsL NPU 6bINOJIHEHUU NPAKMUYECKUX 3A0AHULL;

- «15-196annose» evicmasisemcs cmyoenmy, eciu CMyOeHm pewu 6ce 3a0ayul, peueHue
Pa3z6epHymoe ¢ NOSICHEHUSMU, NRPOOEMOHCIPUPOBAT 3HAHUE (DYHKYUOHATILHBIX BO3MONCHOCELL,
MEPMUHONI02UU, OCHOBHBIX INEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3SHaHus npu
BbINOTHEHUU NPAKMUYECKUX 3A0aHULl, 0OHAKO NPU GbINOJHEHUU NPAKMUYECKOU Yacmu pabomul
oonyujeHvl OUUOKU;

- «10-14 6annoersvicmasnsiemcsa cmyoenmy, eciu cmyoeHm He pewiun 1-3 3a0avu unu npu
peweHuu 0onyujervl 2pyovie ouudKY, peuerie 0aHo ¢ NOACHEHUIMU, NPOOEMOHCMPUPOBATL 3HAHUE
DYHKYUOHATLHBIX 603MONCHOCMEU, MEPMUHONOSULU, OCHOBHBIX INEMEHMO8, YMEHUE NPUMEHIMb
meopemuyecKue 3HaHUs NPU GbINOJIHEHUU NPAKMUYECKUX 3A0aHULL.

- «0-9 6annos» evicmasniaemcs cmyoenmy, eciu cmyoenm e pewiun 4-6 3a0ay unu npu
pewieHuu 0onyujervl 2pyovie ouUuOKY, peueHie 0CMalbHblX OaGHO C NOSCHEHUAMU

MHWHOBPHAYKHU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKUU ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJJUHEHUI U OBLIEN XUMWYECKOM
TEXHOJIOI'MHA

Bonpocsl 111 HHAMBUAYAJIbHBIX, TPYNIIOBBIX OIIPOCOB
nmo IUCHUIIJINHE
o gucimmuinae Kostonanass xumus
Tema Nel.
BBenenue.
1. [TpeameTt komnonaHoi xumun. OCHOBHBIC pa3/Ieiibl U HAMPABJICHHS KOJUIOUTHON XUMUH,
00BeKTHl W lenu u3yueHus. Kraccudukanus AUCIEPCHBIX CHCTEM: MO pa3MepaM 4YacTHll, IO
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arperaTHOMy COCTOSIHMIO JHCTIEpPCHOW a3kl U JUCHEPCUOHHOW CpeIbl, TO KOHIICHTPAIIHH.
KonuyecTBeHHbIE XapaKTEPUCTUKH TUCIEPCHOCTH: TUCIIEPCHOCTh, PAJANYC KPUBU3HBI, yIeTbHas
MOBEPXHOCTb.

2. [lonsaTHe O TEPMOAMHAMUYECKH YCTOMUMBBIX (JIMOMUIBHBIX) W TEPMOJWHAMHYCCKH
HeycToHuMBBIX (nodobubix) nucnepcHbix cucreMax (HC). OcoOeHHOCTH HaHOAMUCIEPCHOTO
(KOJJTOMAHOTO) COCTOSIHUSI BEIIECTBA. YHHMBEPCAIBHOCTh JIUCIIEPCHOTO COCTOSIHHS BEIIECTBA.
Ornpenenstoniasi pojab NOBEPXHOCTHBIX SIBJICHUN B IUCIIEPCHBIX CUCTEMAX.

3. B3anMocCBs3b KOUIOMTHOM XUMHUU C IPYTUMH XUMHUYECKUMH JUCIUIUIMHAMU, ¢ (DU3UKOH,
OuoJIOTHEeH, Te0Joruel, MOYBOBEICHUEM, MEAUIIMHON. 3HAUCHHE KOJUIOMJAHOW XUMHUHU B OXpaHe
OKPY’KAIOIIIECH CPEIbI.

MouiekyasipHbie B3aUMOAeiiCTBHS U 0cO0bIe CBOMCTBA
MoBepXHoOCTel pa3aena gas.

1. VYcioBre CymecTBOBaHUS YCTOWYMBOM TpaHMIBI paszena ¢a3 B OJHOKOMIIOHEHTHOMN
cucreme. CBoOoaHas MOBEpXHOCTHAasi dHeprus. IloBepXHOCTHOE HaTsKEHHE, CHJIOBas U
JHEpreTHyYecKas TPaKTOBKH, eAUMHULIBI u3Mepenus. Oneit [ronpe. [Ipuunnbl nosBieHus: cBOOOAHON
IOBEPXHOCTHOM SHEpPIruu Ha rpanule pasziena gas. OcoOEHHOCTH TEPMOJINHAMHYECKOTO COCTOSIHUS
BEIIECTBA B IIOBEPXHOCTHOM cjoe. lloHATHEe O NOBEpXHOCTU pa3pbiBa U pa3Aeisroleit
HOBEPXHOCTU. MeTO/ M30BITOYHBIX TEPMOJUHAMUYCCKUX (QYHKIHMI(C, €, 1) MOBEPXHOCTHOTO CIIOSI
no ['m66cy. OO0OOIIEHHOE YypaBHEHHE TIEPBOIO W BTOPOTO 3aKOHOB TEPMOJUHAMHUKHU IS
HOBEPXHOCTH pazfena ¢as.

2. Bnusiane Temmeparypsl Ha W30BITKA TEPMOJMHAMUYECKAX (DYHKIMI MTOBEPXHOCTHOTO CIIOS
HEaCCOLMUPOBAHHBIX kHUAKocTel. Kpurnueckas temneparypa no Menneneesy.
3. CBsi3b NOBEpPXHOCTHOM SHEPruU C MEKMOJIEKYJISPHBIMU B3aUMOACUCTBUAMU B 00bEME

KOHJICHCUPOBAHHOM (ha3pl (SHEpruei cuenjaeHus MOJeKyld, TelmJIoToW cyOaumanuu, padboToi
kore3un). [IpaBmwio Credana. Buyrpennee nasienne mo PeOunpepy, ero cBsi3b C MOBEPXHOCTHBIM
HaTsDKEHHMEM U (PU3MYECKMMM XapaKTepUCTHUKAaMM BellecTBa (MOJAYJIEM YIPYrOCTH, HIealbHOU
npouHocteio u T.A.). KoHcranta ['amakepa, ee cBf3b C pa0OTON KOTE€3MH M TOBEPXHOCTHBIM
HaTsDKEHHEM. BKiaJl QUCIEpCMOHHOM M HEAMCIIEPCHOHHOM COCTaBIISAIOIMIMX MEXMOJEKYJIPHBIX
B3aMMOJICHCTBHI B MOBEPXHOCTHOE HaTskeHHe. OCcOOEHHOCTH IpaHuLbl pa3zena (a3 TBepbIX Tel.
Crieruduika nposiBeHus cBOOOTHON OBEPXHOCTHON SHEPTUU TBEP/IBIX TE.

4. Oco0eHHOCTH TOBEPXHOCTHU pazjiela KOHJAEHCHPOBAHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CUCTEMAX. CBs3b  Mex(a3HOTO TOBEPXHOCTHOI'O HATSHKEHUS C€  MEXMOJIEKYISIPHBIMU
B3auMojeiicTBusiMM B o0beMe (a3. PabGora aaresun. IloHsTe 00 »3HEpruM CMeLIEHUs
KoMroHeHTOB. CiokHas KOHCTaHTa ['amakepa, ee CBs3b C MeX(a3HbBIM TOBEPXHOCTHBIM
HaTsDKeHueM. MexdasHoe mnoBepxHOocTHOe HatsbkeHue 1o Dyoxcy, [Ixepudanxko u [ymy.
OMnupuyeckoe mpaBuiao AHTOHOBa. PaGora aare3um Ha rpanuile pasjena (a3 npu BOIUIOLIECHUN
npaBuiia AHTOHOBA.

S. BnusiHue KpuBU3HBI IOBEPXHOCTH HA PAaBHOBECHE B OJHOKOMIIOHEHTHBIX CHUCTEMAax. 3aKOH
Jlannaca. KanwmmnspHoe nasinenue. KanmmuisipHoe NOJHATHE JKMIKOCTH, ypaBHeHue JKropeHa.
3aBUCHMOCTb JABJICHHs Iapa OT KPUBU3HBI ITOBEPXHOCTH JKUIKOCTH. YpaBHeHHE TomcoHa
(KenbBuna). KanumnspHast konaeHcanus. M3orepMmuueckas NMeperoHka BEIIECTBA. 3aBUCUMOCTD
pPacTBOPUMOCTH OT KPUBMU3HBI TOBEPXHOCTH JUCIIEPCHBIX YacTull. Y paBHeHue ['nud6ca - OcTBanipaa
- OpenHunxa.

6. CwmaunBanue. KpaeBoit yron. BeiBog ypaBHeHus lOnra. CooTHomeHHe MexIay paboTamu
aAre3uu M KOre3uu NMpH cMauuBaHuu. TeruioTa cmauuBaHus. M30uparenbHOoe cMayMBaHUE Kak
METOJ  XapaKTEePUCTHUKH  TOBEPXHOCTH  TBEPAbIX Tel  (MMOPWIBHBIX M JHO(POOHBIX).
TepMoanHaMuyecKkue yCJIOBUS MOJHOTO cMauuMBaHUs (pacTekaHue). BousHue mepoxoBaTtocTu u
3arpsi3HEHUS IOBEPXHOCTH HAa cMavyMBaHMe. [ Mcrepe3snc cMauynBaHusl.

7. MeToapl M3MepeHHsl MOBEPXHOCTHOIO HATSDKEHUS Ha JIETKO MOJBMKHBIX IpaHunax das.
Crarnueckue U TOJyCTaTUYeCKHe METOJbl: HWHCTPYMEHTaJbHOE O(GOpMIIEHUE, YCIOBHUS
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JKCIIEpUMEHTa, pacueTHble Gopmyinbl. [loHsATHE O MUHAMuYeckux Metonax. OmnpeneneHue U
OIIEHKA CBOOOTHOM TTOBEPXHOCTHOM YHEPTUHU TBEP/IBIX TEIL.

Tema Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3aena ¢as.
Bansinue agcopOIUOHHBIX CJIOEB HA CBOMCTBA JUCIIEPCHBIX CHCTEM.

1. AncopOuusi Kak CcaMOMNPOHM3BOJIbHOE KOHIEHTPUPOBAHKME HA MOBEPXHOCTH pasneina ¢as
BEIIECTB, CHIDKAIONIMX MeX(a3HOe HaTsHKeHue. TepMoauHaMMKa Tpolecca  aJcOopOIHH.
N306piTouHast u mosHasi ajncopOuus. YpaBHeHue ancopOimu ['mb0ca.

2. [ToBepxHoctHo-akTuBHBIE (ITAB), mNOBEPXHOCTHO-HEAKTUBHBIC U TOBEPXHOCTHO-
MHAKTUBHBIE BemecTBa. OTHOCHUTEIBHOCTh MOHATHUS «IIOBEPXHOCTHAs] AKTHUBHOCTb)
(3aBHCHMOCTB OT IPUPOABI KOHTAKTHPYOMHX (a3). [loBepXHOCTHO-aKTUBHBIE METAJLIBL.

3. 3aBUCUMOCTh TOBEPXHOCTHOIO HATSDKEHHMS PacTBOpPOB OT KOHueHTpauuun [IAB.
[ToBepxHocTHas akTuBHOCTH [TAB. PacueTr usorepmsl aacopOLuy U HOBEPXHOCTHOW aKTUBHOCTH I10
M30Te€pME MMOBEPXHOCTHOrO HaTshkeHusa. OnpeneneHue MoJIeKysipHbIx KOHCTaHT [TAB. JIBuxymas
cuna mponecca aacopomuu. Ypaaenue lllumkoBckoro. YpaBuenue JleHrmiopa, ero cBsizb C
ypaBHeHueM ['n06ca, llIumkoBckoro.

4. N3menenne mnoBepxHocTHOM akTuBHOCTH [IAB B romonormueckom psay I[IAB.
Tepmoannamuyeckoe obocHoBaHHMe mpaBuia Tpaybe-/lrokmo. Pabora ancop6uuu. Yciosue
BEITIOJTHEHMS 1 oOparieHus npaswmwia Tpayoe-/lokio.

5. Crpoenue moHocnoeB pactBopumbix IIAB. JIByxmepHOoe coOCTOsHHME BelleCTBa B
MIOBEPXHOCTHOM CJIO€, OpPUEHTAILMsI MOJIEKYJI B Pa3peKEHHBIX U HACBIICHHBIX CIOSIX. YpaBHEHUS
cocrosiHust MoHocinosi [TAB (uaeansHoro nByxmepHoro rasa mno ®oismepy).

6. [ToBepxHocTHBIE MIeHKU HepacTBOpUMBbIX [IAB. [ToBepxHOCTHOE (IBYXMEPHOE) JaBJIECHUE,
METOAbl €ro usMepeHus. M3oTepmbl MOBEPXHOCTHOrO JaBieHUs. OCHOBHBIE THUIIBI ILJICHOK:
ra3oo0pas3Hble, KHUIKWE, TBEpAbIC. Y CIOBHS MEpexo/ia IUICHKH OT OJHOTO COCTOSHUS K JIPYroMy.
YpaBHEHHE COCTOSHUS ABYXMEPHBIX aJCOPOLIMOHHBIX clI0eB 10 OPyMKUHY.

7. Oprannueckue [TAB. Knaccudukamus [TAB 1mo MosiekyasipHOMY CTPOSHUIO (aHUOHO- H
KaTUOHO-aKTUBHbIE, aM(OIUTHBIC, HEMOHOTeHHbIe). Bricokomonekynspusie [IAB (mpumepsi,
ornuuust oT HU3KOMoOJeKysipHbIx I[TAB). Knaccudpukauus ITIAB nmo mexaHusmy ux JeicTBus
(cMauMBarenu, AMCHEpratopbl, Moromue BemecTBa). Ob6nactu npumenenus IIAB. IIpoGiema
o6uopaznaraemoctu [1AB.

8. Ancop6uus ITAB Ha rpanune pasjena KOHICHCUPOBAaHHBIX (a3 (Ha TrpaHMLE pa3zerna
KUJKOCTh-KUIKOCTh U TBEPAOE TEJIO-KUAKOCTH). [IpaBuno ypaBHeHus: mojsipHocteit PeOunnepa.
[Tonsatue o ruapodmisHo-munodpuasHoM Oanance (I'JIBb). Momuduuupyromee neiicrsue I1AB:
ruapopmiInzanus U ruapododusanys NoBepXHOCTEH. YHpaBieHHE CMauyMBaHUEM B IIpoleccax
dnoTanuu.

Tema Ne3.
O0pa3oBaHue IMCIIEPCHBIX CHCTEM.
JInopuabHbie 1 110(OOHBIE NUCTIEPCHbIE CHCTEMBI.

1. [Tonsatne NHOQUIBHBIX  JUCHEPCHBIX  cHcTeM. TepMmMoaMHaMuKa  00pa3oBaHUs
TMO(UIBHBIX KOJUIOMAHBIX cucTteM. Kputepuii camonpoun3BoJIbHOTO AucnieprupoBanus Pebunnepa-
[lykuna. YciaoBust 00pa3oBaHust TUO(UIBHBIX CHCTEM.

2. MunennoOpa3oBaHue B pactBopax ITAB. Kputnueckas KOHLEHTpALUA
muremmooopazoanus  (KKM). OcHoBable Metonsl ompenenenus KKM. Dwmnupuyeckue
3akoHoMepHOCTH u3MeHeHuss KKM 1 MUHUManbHOTrO 3Hau€HHs MOBEPXHOCTHOIO HATSKEHHS Ha
rpanuue paszaena [IAB - Bo3nyx B romosiornueckux psgax [TAB.

3. CrpoeHue npsMbIX U 00paTHBIX MUIIEIUT IPU pa3audHbIX KoHLeHTpauusx [TAB. Munesnibt
[aprnu-Pebunnepa u Mak bena. CmenanHble MUTEILIBI.
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4. TeopMomHaMUKaMHULIETIOO0pA30BaHUsA:  TEIUIOBBIE  A(QeKTh, auarpamMma  (a3oBBIX
cocTosiHUH, TemneparypHas 3aBucumMocth KKM; Touka Kpadra. Touka momyTHEHHS.

5. Comrobunuzanust B pactBopax [TAB. OrtHocuTenbHas COMIOOMIM3AIMNS, 3aBHCHUMOCTH OT
TeMIeparypbl 1 KoHeHTpamuu. Como0min3anys B HeBOJHBIX cpefax. [IpakTuueckoe mpuMeHeHne
MULEJUIPHBIX CUCTEM (B XMMUU, CHHTE3€ [IOJIUMEPOB, Ouosioruu, MoroIee IeHCTBHE).

6. [lonstne  nuodobubix  3omeil.  TepMonuHamMuka W KUHETHMKa  TOMOI€HHOTO
3apopiieodpazoBanus mo ['no6cy-Donbmepy. Pabora oOpa3oBanus yacTuil AucriepcHor (as3bl B
mpoueccax KpHUCTaIM3allUUd W3 PacTBOPOB, KOHACHCALMU IEPECHIICHHOTO Mapa, KUIEHUS U U3
pacmaBa. J{uddy3noHHBI M KHHETHYECKUN PEXHUM Ipoliecca pOCTa YaCTHIl AUCIIEPCHON (a3bl.
['ereporenHoe obpazoBaHue HOBOH (ha3bl. BausHue cmMaunBaHUsS M HIEPEXOBATOCTH MOBEPXHOCTH
Ha paboTy oOpa3oBaHUs YacTUI] HOBOW (a3bl. COOTHOIIEHHE MEXAYy paboTaMu TeTepOreHHOro U
TOMOT'€HHOT'O 3apO/IbIIIC00pa30BaHMsl B 3aBUCUMOCTH OT yriia 0.

7. JlucniepralluOHHBIE METOJbl TMOJIYYEHMs] JUCHEPCHBIX CHUCTEM (30J€H, 3MYJIbCHM, IIEH,
a’po3zosieit). JlucnmeprupoBaHuE TBEPIBIX TeNl Kak (PUIUKO-XMUMHUYECKUN Mpolecc oOpa3oBaHUs
HOBOW moBepxHOocTH. Teopuss ['puddurca: ycrmoBue caMONPOU3BOIBHOTO PACHPOCTPAHEHUS
TpemwuH. DpdexT PeOunnepa: n3mMeHeHne MPOYHOCTH U TUIACTUYHOCTH, KaK CJICJICTBUE CHIKEHUS
MOBEPXHOCTHOW SHEPrHMM TBEPIBIX Tel. TepMOoAMHAMUYECKHE YCIOBHSA mposBieHus 3¢ddekra
Pebunnepa. Brnusinue XxumMu4eckod MpUPOIBI TBEPIABIX TEN M KHUAKOCTEH Ha BO3MOXKHOCTH €ro
nposiBienus. [Ipaktuueckoe npunoxenue 3¢gdexra Pebunaepa. [lentuzanusi.

8. Konnencannonnsie crnocoObl MOTy4YeHHUS AMCIEPCHBIX CHCTEM. XUMHYECKHe U (DU3HKO-
XUMUYECKHE CIIOCOOBI KOHJICHCALMH. Y CIIOBHUS, HEOOXOAMMBIE JIJIsl TIOJIYYEHUSs 30JIeH, B Mpoliecce
XUMHYECKHX peakiuii (mpumepsl). Meroabl MOJIy4YeHHs MOHOAMCIEpPCHBIX 3oieil. [lytu
yIpaBJEHUS CTEIIEHBIO TUCIEPCHOCTH.

Tema Ne4.
DJIEeKTPONOBEPXHOCTHBIE SIBJIEHHSI B JHCHEPCHBIX CHCTeMax.
1. JBoiinoit anextpudeckuii cioit (ADC). [lpuuunst oobpazosanus [IIC. Tepmoaunamuueckoe
paBHOBECHE MMOBEPXHOCTH pazjena (a3 ¢ y4eTOM IEKTPHIECKON SHEPTHH.
2. Crtpoenue JIOC: mopmens miuockoro kouaeHcartopa  (I'enbmronbl), ydeT TeIJIOBOTO

JBIDKEHUSI MOHOB (Mozenb ['yu - UenmeHa); posib XUMUYeCcKO# npupo ikl HoHOB (Teopust LltepHa).
OO6uwmit U DJIEKTPOKMHETUYECKUM MOTEeHUUalbl. V3MeHeHne moTeHuuana B 3aBUCUMOCTH OT
paccTosiHUA OT TOBEPXHOCTH JJIsi CHJIBHO M CJIa00 3apsyKEHHBIX IOBEPXHOCTEH; BIMSHHE
KOHLEHTPALUU U 3apsA]1a HOHOB JIEKTPOJIUTA.

3. DNEeKTPOKMHETUYECKUE SIBJICHUS: 3JEKTpodope3; 3JIEeKTPOOCMOC;  IOTEHLHUANl TEUeHUs;
NOTeHLMan ocefanus YpaBHeHHe ['enpmronsua-CmMoiayxoBCKoro. @axkTopel, BIHAIOIIAE Ha
MHTEHCUBHOCTbh 3JIEKTPOKMHETUYECKUX SBICHUM. DIIEKTPOKMHETHUYECKUH MOTEHLMajl, TIpaHuIa
CKOJNIbKEHUs. MeToasl onpeAeneHuss AIIEKTPOKMHETHUYECKOro mnoreHuuana. IIpakTudeckoe
INPWIOKEHUE JJIEKTPOKUHETUYECKUX SIBICHUH. OIEKTPOKANWULSIPHbIE SBJICHUS. Y paBHEHUE
JIunnMana.

4. Crpoenne wmunenn ruaposonei. Bnusnue wunanddepeHTHrIXx M HeMHAUPGEPEHTHBIX
anektposntoB  Ha crtpoenue  JIOC. Ilepesapsnka 3oseld 1oJ JEHCTBUEM DIIEKTPOJIMTOB.
N3osnektpudeckas Touka. BiausHue pa3ianuHbIX (aKTOpoB HA OOUIMM M 3JIEKTPOKMHETUYECKUI
noteHuan (pa3daBieHne U KOHIIGHTPUPOBaHUE 3015, Auanu3, pH, remneparypa).

S. WNonnsiit oOMeH. YpaBHenue Hukomnbckoro. JInorpomnusie psiybl. MoHOOOMEHHBIE CMOJIBI.
I[Tporeccel HOHHOTO OOMEHa B MIPUPOJIE U TEXHUKE (ITPUMEPBI).

Tema Nes.
YCcT0iiunBOCTh M 3BOJIIOUMS JUCIIEPCHBIX CHCTEM.

1. [TonsiTe 00 arperaTMBHOM M CEIMMEHTAIIMOHHON YCTOWYMBOCTH JTUCHEPCHBIX CHUCTEM.
IIpoueccsl, BeaymMe K IIOTEPE arperaTMBHOM YCTOMYMBOCTH: H30TEpPMHUUYECKAs IIEPETOHKA,
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KOaJIeCUEHIUs, Koaryisius. Poiab TennoBoro ABMXKEHUS B CEAUMEHTAMOHHOM M arperaTMBHOM
YCTONYUBOCTH.

2. @DakTOppl arperaTMBHOM YCTOMYMBOCTH JMCIEPCHBIX CUCTEM. TepMoauHaMU4ecKas
YCTOMUYMBOCTh TOHKHX IUICHOK. PackimnHuBaromiee npasinenve mno Jlepsaruny. MouekyinspHas
COCTaBJIAIONIAsl PACKIMHUBAIOLIETO JaBJICHUS, YIET MOJIEKYJISIPHOM MPUPOAbl KOHTAKTHPYIOIUX
dba3 u QopMbl yacTul] (TOHKHE IUIEHKHM W C(HEpUYECKHE YaCTHIIBl). ODJIEKTPOCTATHYCCKas
COCTABJISAIONIAs] PACKIIMHUBAIOIIETO JIABJICHUS, €€ CBsA3b cO cTpoeHueM auddysnoit wactu [A3C.
PacknuuuBaronee naBieHHE I CHJIBHO M chnabo 3apspbkeHHOM moBepxHoctu. [lpupona
YCTOMYMBOCTH TUCIIEPCHBIX CHCTEM, CTaOMJIM3MPOBAHHBIMU JIUGPQY3HBIMH CIOSMH IO TEOPHUHU
JJIDO.

3. @DakTophl CTAOWIM3AIMHA JTUCIEPCHBIX CUCTeM. OD(PQEKTUBHAS YIPYTOCTh IUICHOK C
ancopormonueiMu ciosimu [TAB. Dddexter ['m66ca u Mapanronu-I'mb0ca. DiekTpocraTuueckas
COCTaBJIAIOLIAs PACKJIMHUBAIOLIETO aBieHus no JlepsaruHy. I'uapoarHaMuyeckoe COnpoTUBICHNE
IIPOCIIOMKNA Cpelbl BBITEKAHUIO, BSA3KOE  COCTABJISIIOLIEE  PACKIMHUBAKOLIETO  JIaBJICHUS.
CrpykrypHOo-Mexanuueckuii 6aprep (CMB) mo Pebunnepy. YcioBusi, onpenensiomume BhICOKYIO
sdpdextuBHOCTE CMbB. Peonorndeckue cBoiicTBa afacopOIMoHHBIX cinoeB [TAB. DHTponuiiHbII
¢axTop. CmemanHbie (HaKTOPHI.

4. OcHoBbl Teopu# ycTounBocTH U Koaryasuu JJJIDO. OcoOeHHOCTH KOArysiliiuK 30J1ei
AIIEKTPOJINTAaMHU, UX OOBsicHeHUs ¢ Touku 3peHus Tteopun JJIPO. Ilopor koarymsauuu u
KPUTUYECKOE 3HAYEHUE HIIEKTPOKMHETUYECKOTO MOTEHIHala ¢ TOYKH 3peHus teopuun [[JIDO.
3aBUCUMOCTh IIOpOra KOaryJsiiMM OT pa3Mepa U 3apsia Koaryiaupyromero mosa. Koarymsmus
CWIBHO U cnabo0 3apspKeHHbIX 3oJieil. KoHIeHTpannoHHAs W HEHTpaau3allMOHHAs KOAaryJIsIusl.
O6ocnoBanue npasuia Ulyneue-I'apau u xputepust Diinepca-Kopda B Teopun JJIDO. Ssnenue
«HETNPABUWIBHBIX» PAJIOB IIPU KOATYJISILUU.

S. 3aBUCUMOCTb CKOPOCTH KOAryJILIMU OT KOHIEHTpAUH 3J1eKTpoauToB. Kunetuka ObicTpoit
koarymsiiuu o CMonyxoBckoMy. OCHOBHBIE MOJIOKEHHSI TEOPUU MeUIeHHOM Koarysiuu (Dykce).
Opro- ¥ mnepukuHeTHYecKass Koaryimsauusa. QDIOKyIauus, TreTepoKoaryasauus, aaaryssiuus.
[IpuMeHeHre KOaryiIsiHTOB U (JIOKYJISIHTOB JAJIsS OUUCTKU BOJBI.

6. Anpozonu. Kimaccudukamusi aspo3oiiell o arperaTHoMy COCTOSIHHEO YaCTHII TUCIIEPCHOMN
da3zpl. MeToapl monydeHHs a’po3osieid. MoneKyIsSpHO-KMHETHYECKHE CBOICTBA  a’po30JieH.
OcoOeHHOCTh 3JIEKTPUYECKUX CBOWMCTB a3p030Ji€i, MPUYMHBI BO3HUKHOBEHMS 3JIEKTPHUECKOIO
3apsiia Ha MOBEPXHOCTH 4acTul. PakTopbl yCTOWYMBOCTH a’po3oisiel. CriocoObl M1 OCOOEHHOCTH
paspymieust a’pososieil. IIpakthdeckoe wucnonp3oBaHue aspo3osned. Ponb  aj’posoinieil B
3arpsI3HEHUH OKPYIKAIOILIEN Cpebl.

7. Omynbenn. Knaccudukanus, ompeneneHue Tuna SMYJIbCUM U CTENEHU JUCHEPCHOCTH
Karesb JUCTepCHOM ¢a3bl. OMynbratopsl, npuHIun Beidopa [TAB s crabunuzanuu mpsiMbIX U
obpatubix smynbcuil. [IpaBuno bankpodrta. Pone  I'JIB monexynsr IIAB B crabunmzanmm
smynbcun. OOpamienue ¢a3 B aMynbeuax. OakTopsl cTaOUIU3ALNN dMYILCHI. MeToAbl TOTyYeHHs
U pa3pylieHus SMysbcuil. [IpakTudyeckoe npuMeHEHUE SMYJIIbCUI.

8. ITensl. Ctpoenue neH, ux kinaccudukanus. Kpataocts nen. Ilenoo6pazoBaTenu nepBoro u
BTOPOTO pAJa. 3aBUCUMOCTh YCTOMYMBOCTU NEHBI OT KOHLIEHTpallUK NeHooOpa3zoBatens. BiausHue
DIIEKTPONIMTOB Ha TMeHooOpasytomyo crnocobHocts [TAB. Ilennble t1uieHku. @DaxkTopbl
ycroiunBocTy mneH. lloHatne o uepHbIX IieHKaX. CrnocoObl MOMY4YEHMs] W pa3pyLICHUs TIEH.
[TpakTHUecKOe NPUMEHEHUE TIEH.

Kpumepuu oyenxu :

- «5 6annos » 8vICMABIAEMCI CIYOEHMY, eClu CIyOeHm 0al NOJIHble, PA36ePHYmble OMEenbl
Ha 8ce meopemuyecKue 60npocsl, NPOOEMOHCMPUPOBAT 3HAHUE DYHKYUOHATbHBIX
B03MOACHOCIEU, MEPMUHONO2UU, OCHOBHBIX 2JIEMEHMO8, YMEHUE NPUMEHAMb meopemuiecKue
3HAHUS NPU 8bINOJIHEHUU NPAKMUYECKUX 3A0AHULL
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- «4 b6anna» evicmagnaemcsa cmyoeHmy, eciu cmyOeHm packpblil 8 OCHOBHOM mMeopemuyecKue
80NpPOCHI, 0OHAKO OONYUEHbL HEMOYHOCMU 8 ONpedeleHUU OCHOBHbIX nouamuil. Ilpu
8bINOJHEHUU NPAKMUYECKOU Yacmu pabomsl OONYujeHbl HeCyuwecmeeHHble OUUOKU,

- «3 bannay evicmasnaemcs cmyoeHmy, ecliu npu omeeme Ha meopemuyeckue 60npocyl
CcmMyO0eHmoM OONYUWEeHO HECKOIbKO CYUWeCMBEHHbIX OUUDOK 6 MOIKOBAHUU OCHOBHBIX NOHAMULL.
Jlozuxa u nonHoma omeema cmpaoarom 3aMemubiMUu U3bAHAMU. 3amMemHubl npooeibl 8 3HAHUU
OCHOBHbBIX Memo0o08. Teopemuueckue 6ONPOCHI 8 YEL0M U3N0AHCEHBL OOCMAMOYHO, HO C
nponyckamu mamepuana. Mveomcs npuHyunuaivoHvlie owuOKY 6 102UKe NOCMpPOoeHUs omeema
Ha eonpoc. Cmyodenm He peull 3a0a4y Ui npu peuenuy 0onyweHsl epyovle OuUoKU,

- «0-2 6annay» evicmasnsemcs cmyoenmy, eciu omeem Ha meopemuiecKue 60npocsl
ceuoemenbcmeyem 0 HeNOHUMAHUY U KpAliHe HeNOIHOM 3HAHUU OCHOBHbIX NOHAMUL U MEMOO08.
Obnapyoicueaemcesi omcymcmeaue Hagblko8 NPUMEHEHUs MeopemuyecKux 3HaAHUL npu
8bINOIHEHUU NPAKMUYECKUX 3A0AHU.

MMHOBPHAYKH POCCHH
®I'BOY BO «BAIIKNUPCKII I'OCYJJAPCTBEHHbBI YHUBEPCUTET»
XUMHWYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN U OBILEN XUMWYECKOH
TEXHOJIOT' MU
Ilnan opopmitenust 1a60paTopHO padoThI
110 JUCITUITJINHEC KOJ‘IJ‘IOI/II{Haﬂ XUMUA

Hasanue nabopatopnoit padotsr (JIP)

Llenu nposenenust 1abopaTopHOil pabOThHI

Onucanue xo/1a IpOBEICHUS pabOThI

O06paboTka 3KCIIepUMEHTATbHBIX JAHHBIX

[Toctpoerne HEOOXOMUMBIX TPaUKOB (TIPH YCIOBUU UX HEOOXOTUMOCTH)
BriBoasl.

Kpumepuu oyenxu:

- «5 bannosy evicmasnsemcst cmyoenmy, eciu cmyoenm ogopmun JIP 6 nornom coomsemcmeuu ¢
NPEOCMABIEeHHLIM NIAAHOM, NOJYYEeHbl NPABUTbHbIE IKCNEPUMEHMAIbHbIE OAHHbIE, BbLEOObL
000CHOBAHUDL,

- «4 bannay evicmasnsemcs cmyoenmy, eciu cmyoenm ogopmui JIP 6 nornom coomsemcmeuut ¢
NPeOCMAaBIeHHbLIM NAAHOM, NOJYYEHbl IKCNEPUMEHMANbHBLE OAHHblE ¢ He3HAYUMETbHbLMU
oumuUOKAMU, 8b18600bI 0OOCHOBAHDL,

- «3 bannay svicmasnsemcs cmyoenmy, eciu ogpopmaenue JIP 6 ne nonnom coomeemcmeuu ¢
NPEOCMABIeHHbIM NAAHOM, NOJYYEHbl IKCNEPUMEHMANbHBLE OAHHbLE C He3HAYUMENbHbIMU
owuUbKamu, npu HANUCAHUU 8bIB000E OONYUWEHbl He3HAYUMEeTbHble OUUOKU,

- «0-2 6annay» evicmasnsemcs cmyoenmy, eciu ogpopmienue JIP ne 6 coomsememauu ¢
NPeOCMAaBIeHHbLIM NIAHOM, NOJYYEHbl IKCNEPUMEHMANbHBLE OAHHbLE C 3HAYUMETbHBIMU OUWUOKaMU,
npU HANUCAHUU 8bIBO008 OONYUWEHbL SHAYUMETbHbIE OUWUOKU, OOHAPYIHCUBAEMCS OMCYMCMEUe
HABIKOB NPUMEHEHUS. MeOPemUYecKUX 3HAHUL NPU 8bINOTHEHUU NPAKMUYECKUX 3A0aHULL.

5. YuedHo-MeToAMUYeCcKOe U HH(POPMALIMOHHOE o0ecTieyeHue JUCITUTINHBI
5.1. IlepeyeHb OCHOBHOI W 1ONIOJHUTEJIbHON y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A5
O0CBOCHUSA NUCHUIIJIMHBbI

OcHoBHas JiMTeparypa:

a) OCHOBHAas1 JIUTeparypa:
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1. Mykun E.J. Kommounnas Xumus :y4eOHMK I8 YH-TOB M XHMHKO-TEXHOJIOT.BY30B
/E.J1.Iykun, A.B.Ilepuosa, E.A.Amenun — M.:Beicmas mkoma, (1992, 2002, 2004, 2012) c.
3umoH, Anaromwmii JlaBeinoud. Kosmoumnas xumus : y4ue6.us By3oB / A. [I. Bumon, H. @.
Jlemenko ; MockoBcKkas rocyiapcTBeHHasi TEXHOJOTHYECKasi akaieMusl .— 3-€ U37., AOI. U UCIIp.
— M. :Arap, 2001 .— 320 c. : nin. — bubmmorp.: c. 312 .— IIpenm. ykasz.: c. 313 .— ISBN
5892181278

2. lenbpman, M. WM. Komnoumnas xwumusi [DJeKTpoHHBIA pecypc| : ydeOnuk / M. .
I'enpdman, O. B. KoBanesuu, B. I1. FOctparoB .— U3x 6-e, crep. — CII6. : Jlanp, 2017 .— 336 c.
— (YueOuuku it By30B. CrieriuanbHasi TUTepaTypa) .

JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHMs BO3MOXKEH uyepe3 DJIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY

U3/1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-0478-0 —
<URL:<https://e.lanbook. com/book/91307#book name>>,

3. Bonkos, B. A. Komnouanass xumus. [loBepXHOCTHbBIE SBJIEHUS U JUCHEPCHBIE CUCTEMBI
[DnexkTponHbIil pecypc]| : yueOHoe mocobue / B. A. BoakoB .— M3a. 2-e, ucnp. — CaHKT-

[TerepOypr :Jlaub, 2015 .— 672 c. — (YueOnuku jyist By30B. CrienuainbHas TuTeparypa) .
JlocTyn K TEKCTy 3JEKTPOHHOTO W3JaHHS BO3MOXKEH 4epe3 DJICKTPOHHO-OMOIMOTEYHYIO CHCTEMY

W3/1aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —
<URL.:http://e.lanbook. com/books/element php?pll_id=65045>.
4. [TpakTUKyM 110 KOJUIOMTHOW XUMHH [DIEKTPOHHBIN pecypc] : yueOHoe mocodme / M. U.

I'enedman; H. B. Kupcanona; O. B. Kosanesuu; O. B. Canumera .— CII6. : Jlans, 2005 .— 256 c.
— (YVueOnuku s By30B. CrnienuanbHas qureparypa) .— JloCTyn K TEeKCTy 3JIEKTPOHHOTO M3aHus

BO3MOXEH 4epe3 DIEeKTPOHHO-0MOIMoTeuHyro cucremy usnarenbcra "Jlanp" .— ISBN 5-8114-
0603-7 .— <URL:http://e.lanbook.com/books/element.php?pll_id=4033>.

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. IlpakTuKyM O KOJUIOMJHOW XMMHHU (KOJUIOMJIHAsI XUMHUS JIATEKCOB M IOBEPXHOCTHO-AKTHBHBIX
BEIIECTB) : y4. MOCOOME ISl CTYACHTOB XMMUKO-TEXHOJIOTWY. criell. By30B / mox pea.P.D.Heiimana
— M. : Beicmag mkomna, 1972 — 176 c.
2. Bepexxnukos , B. H. Kommonnnas XuMusi OBepXHOCTHO-aKTUBHBIX BEIIECTB [DIIEKTPOHHBIN
pecypc] : yue6Hoe nocobue / B. H. Bepexnukos , 1. U. I'epmameBa , M. 0. Kpesicun .— CaHkT-
[TerepOypr : Jlanp, 2015 .— 304 ¢. — (YueOnuku a1 By30B. CrienuanbHas JTUTEPATYpa) .
JlocTyn K TEKCTy 3JEKTPOHHOTO M3JJaHHs BO3MOXKEH depe3 DIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY
U3J1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook. com/books/element php?pll_id=64325>.
3. banesun, Creman AdanacreBud. [IpakTukyM 1O (HU3NYECKOW W KOJUTOMIHOW XuUMHUM : s
He1.MH-TOB 110 XUM.1OHoor.cuen. — 5-e nepepad. — M. : [IpocBemenue, 1980 .— 272c. : nmn. —
bu6muorp.:c.270 .— 0.60.
4. Tep3usin, T. B. ®usudeckast 1 KOJIJIOUHAS XUMHUS [ DIEKTPOHHBIHN pecypc] : yueb. moccobue / T.
B. Tep3zusin ; Ypanbckuii ¢penepanbabiii yH-T uM. niepsoro IIpesunenra Poccuun b. H. Enpunna .—
ExarepunOypr : M3a-Bo Ypansckoro yn-ta, 2012 .— 108 c.
JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHMsl BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY
«YHUBEpCUTETCKAs 6ubnuoreka online» —
<URL:http://biblioclub.ru/index.php?page=book &id=239715&sr=1>,
5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» N
NPOrpaMMHOro odecrevyeHusi, He00X0AUMBbIX /ISl OCBOEHUS AU CHUILINHBI

1. DnextponHas 6ubnmuoreunas cucrema «b bamlVy - https://elib.bashedu.ru/

2. DnexkTpoHHas OWONIHMOTEYHass CUCTeMa «YHUBEPCUTETCKAass OHOJIMOTEKA OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CUCTeMa U3aTenbcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbI Katanor bubmunoreku baml'y - http://www.bashlib.ru/catalogi/
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5. YuusepcanbHast basbl qannbpix EastView (10CTym K 3J€KTPOHHBIM HayYHBIM KypHaIaM) -
https://dlib.eastview.com/browse

6. Hayunas anektpoHHass Oubmuoreka - elibrary.ru (IocTynm K SIEKTPOHHBIM HAYYHBIM
ypHajam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. {orosop Ne 104 ot
17.06.2013 r. JIunienzun 6eccpoyHbIE.

8. Microsoft Office Standard 2013 Russian. loroop Ne 114 ot 12.11.2014 r. Jlunensun
OeccpovHbIe.

9. Kaspersky Endpoint Security mns 6usneca - Crannaptasiid. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus auuen3uu 10 25.09.2019.
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6.MaTtepuajibHO-TeXHUYeCKAsA 0a3a, He0OX0AUMAas ISl OCYLECTBJICHUS 00pa30BaTEIbHOI0

HaumenoBanue
CHeHAJIbHBIX

OCHALLIEHHOCTD CIEeIHAJILHBIX
NMoMeIlleHUi ¥ MoOMelleHNH AJIA

IlepedyeHb JTMLIEH3UOHHOTO
NMPOrpPaMMHOI0 o0ecrie4eHmsl.

NoMeleHu " CaMOCTOSITEJIbHOM PadoThI PexBu3uTHI
HOMeIIIeHHﬁ JJIA MOATBEPKAAKIIETO
CAMOCTOATEJILHOMI JOKYMEHTAa
padoThI
1. yueGHas aynuTopus Aynuropusi Ne 405 1. Windows 8 Russian. Windows
st npoBenenus | YueOnas mebenb, yueOHO-HarmsaHele mocobus, | Professional 8 Russian  Upgrade.
3aHATHIA JIOCKa,HOYTOYK,MyJTbTHMEIHA-IIPOCKTOP Horosop Ne 104 ot 17.06.2013 .

JICKIHHOHHOTO THIIA:

aymuropuss  Ne 405
(xumdax KOpITyC),
ayIuUTOpHUs Ne 311
(xumdax KOpITyC),
ayIuTOpHUs Ne 310
(xumdax KOpITyC),
ayIuToOpus Ne 305

(xumdax xopryc),

2. yueOHas1 ayquTOpuUs
A TIpOBe/IeHHUsI
3aHATHI
CeMHHAPCKOT0 THMA:
mabopatopuss Ne 121

(xumdax KOPITYyC),
nmabopatopuss Ne 412
(xumdax Kopmyc).

3. yueOHas
ayIUTOPHSs A
NpoBeIeHUsI
TrPyNIOBBIX "
HHANBUIYATbHBIX
KOHCYJIbTALMIA:
aymuropuss  Ne 405
(xumoax KopITyC),
ayIUTOpUs Ne 311
(xumdax KOpITyC),
ayIUTOpUs Ne 310
(xumpax KOpITyC),
ayTUTOpUs Ne 305
(xumoax

KopItyc),ayauropust  Ne
001 (xumdak xopmyc),
aynutopuss  Ne 002
(xumoax

KopItyc),ayauropust  Ne
006 (xumdax kopiryc),
aynutopuss  Ne 007
(xumpax

Kopmyc),ayauTopust Ne
008 (xumak kopryc).
4. yyeOHas1 ayaAuTOpHs

ans TeKyIero
KOHTPOJIS u
NPOMEKYTOYHOM
aTTecTaluu:
aynmutopuss  Ne 405
(xumoax KopITyC),
aymuropus  Ne 311
(xumdak KOpIYC),

aymuropuss ~ Ne 310

Mitsubishi XD3200U, skpaH ¢ 37€KTpONpUBOIOM
300*400cm Spectra Classic.
Aynuropus Ne 311
VYuebHas MeOenb, ydeOHO-HATTSAHBIE ITOCOOUS,
JOCKa, HOYTOYK,ipoektop Mitsubishi XD 600U,
9KpaH C 3neKTponpuBogoM Projecta 183%240cm
Matte white.
Aynuropus Ne 310
VYuebHass MeOenb, y4eOHO-HATIAAHBIC TOCOOUS,
JI0CKa, HOYTOYK,MYJIbTUMEINA-IIPOCKTOP
Mitsubishi EW230ST, skpan HacteHHbiii Classic
Norma 244*183.
Aynurtopus Ne 305
VYueOHass meOenb, y4eOHO-HATTSAHBIE TOCOOUS,
JIOCKa, HOYTOYK,MYJIbTUMEINAA-TIPOCKTOP
Mitsubishi EW230ST, skxpan HacteHHbIH Classic
Norma 244*183.
JladopaTopus Ne 121
VYueOHass MeOenb, y4eOHO-HATTSAHBIE IOCOOUS,
HA0Op XMMHYECKOIH MOCYZIbI, KOMIUIEKT MeOesn
BHP, akBagucTwiisTop, Aocka ayauTtopHas A
(32)3, mocka knaccHast/2002r, MEKPOCKOII, HacOC,
PMC "Honomertpus", uHGOPMAIIMOHHBIN CTEHI,
BuskosumeTp d=0,54 (10 mr.), BU3KO3UMETp
d=1,16 (5 mT.), mnepuogMUecKas CHUCTeMa
MenneneeBa (2mT.), cTon 2-X TyM0., cTom 2-X
TyMmO.,ToicTaBKa-Kadempa.
JlaGopaTopus Ne 412
YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOMS,
Ha0Op XUMHUYECKOH MOCYIBI, TA30METP
JlaGopaTopus Ne 220
Kommnexkr mebenu BHP, nHaGop xummueckoit
mocymel, Bechl BCJI-200/1 1A, wmemanka
MarHuTHast EcoStir(1.5:1,300-2000006/MuH,
wiatrgopma quam. 120 mm, 6e3 Harpesa), PMC
"Konnyktomerpus" (Pabodee mecTto cTyneHTa),
cnekrpodoromerp FHOHMKO-2800, Tepmoctar
sunkoctHsliit BUC-T-02
YuranabHbli 3aa Ne 1
Hayunerit 1 yueOHbIH (OHI, HaydHAS TEPUOINKA,
[NK (MoHOONOK) - 3 miT., HEOrpaHUYCHHBIH
noctyn k ObC u BJI; xonu4ecTBO Mmocaao4HbIX
MecT — 76.
YuraabHblii 327 Ne2
Hayunpiif w  yueOHbii oA, HaydHas
nepuoanka, 1K (MOHOOJIOK), MOAKITIOYEHHBIX K
cetm UnTepHer, — 8§ mT., HEOTrpaHUYEHHBIN
noctyn k ObC u BJI; Komu4ecTBO MOCamOYHBIX
mect — 50.
YuranabHbli 3210 Ne 5
Hayunslii 1 yueOHBIH (OH, HAYYHAs [IEPHOANKA,

JIuuensum GeccpouHble

2. Microsoft Office Standard 2013
Russian.  loroBop Ne 114 ot
12.11.2014 r. JInuen3un GeccpouHbIe
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(xumdak KOpIyC),
aymutopuss  Ne 305
(xumpax
KopIryc),ayauropust Ne
001 (xumdax koprryc),
aynutopuss  Ne 002
(xumdax
KopIyc),ayauropust  Ne
006 (xumdak xopmyc),
aynutopuss  Ne 007
(xumdaxk
Koprryc),ayauropust  Ne
008 (xumdax Kopmyc).
5. mnomemeHuss AJs
CaMOCTOATEIbHOM
padoThI:

yuTaNpHBIN 3a Ne 1
(TmaBHBIA  KOpITYC),
yuTanabHbI 3a1 Ne 2
(puzmar KopITyC-
y4eOHOE), YU TaTIbHBIH
3an Ne 5
(TymaHUTapHBIH
KOPITyC),YUTaTIbHBII
3am Ne 6 (yueOHBIH
KOPITYC),9UTaIbHBIN

3al Ne 7
(TymaHUTapHBIH
KopITyC),

nmabopatopuss Ne 111
(xumdaxk KopITyC),
naboparopus Ne 206
(xumdaxk KopITyC),
naboparopus Ne 207
(xumcax xopryc).

6. momemenue A
XpaHeHus! "
NpoPUIAKTHYECKOT 0
00CJIy)KUBAHMS
yue0HOro
000py10BaHusI:
naboparopuss Ne 013
(xumax Kopmyc).

ITK (MoHOGIIOK) - 3 1T, HEOTPAHUUYEHHBIN JOCTYI
k OBC u BJI; KOMM4eCTBO MOCAIOYHBIX MeCT — 27.
YurtanbHbli 370 Ne 6
Hayunesrit 1 yueOHbIH (OHI, HaydHAs TEPHOINKA,
IK (MOHOOIIOK) - 6 T, HEOTPaHUIEHHBIH JTOCTYII
k OBC u BJI; konnyecTBo nocamounbix Mect — 30.
Yuraabubii 321 Ne 7
Hayunblii 1 yuaeOHBIN (OHI, HaAyYHAs] IEPUOANKA,
ITK (MOHOOGIIOK) - 5 1T, HEOTPaHUUYEHHBIN JTOCTYI
k OBC u B/I; konn4ecTBO Mocag04HbIX MecT — 18.
JlaGopaTopus Ne 111
VYuebnas mebens, Becht ALC-150d3 (150 r, 1wr,
BHemHsAs kanubOpoBka) ACCULAB, Bb1u/6mok
UL YTIpaBICHUS MPUBOJIOM peomerpa
kpyrsamero momenta HAAKE PolyLab OSc
CHCT., KOMIIPECCOp MOPIIHEBOW Oe3MacIsTHBII
METABO Basic 250-24W OF, koMrmbioTep B
coctaBe: cucremHblii 6mok Celeron G 3900/4
GB/500GB/450W/Win7PRO mo 1., cucrema
peomeTtpa kpytsmiero momenta HAAKE PolyLab
(ON] c JBYXITHEKOBBIM SKCTPYIAEPOM,
TepMoIuiacTaBToMat Babyplast ropu3oHTaIsHOTO
THma ¢ oObeMoM Bmpbicka g0 15cM®, mkad
cymmnbheiii - LOIP  LF-120/300-VS1, cron
nabopaTOPHEIA 1300x1000x1050mM,
KepaMOTPaHUT,yCHII.KOPITyC, OPOOMIKA OTXOJO0B
Mini Goliath, muteeBas mpecc-hopma ast mp-Ba

00pas3Il. A7t ONp.MPOY.HA Pa3phIB,

IUThEBAs Tpecc-opMa Ui Mp-Ba 00pasim. A
onp. yaapHoi  Bszkoctu mo  Illapmy,
MPOMBIIUICHHBI WHIMBUAYAIbHBIH OXJIaIUTEb,
TEPMOCTAT AJIsi TEMIIEPUPOBaHUsS Tpecc-Ppopm,
mKad SJIEKTPOABTOMATHKU JUIA TOAKIIOUCHHS
TIIA, meTka U3 MeCCHUHTa JIJIsl OYUCTKHU Mpubopa,
IIeTKa X03-ast U1 OYHUCTKH MPUOOPOB, YCTAaHOBKA
JI7Isl TIPOB. CIIEll. McclieloBaHui: BesepomeTp nist
KOMII. HCIIBITAHMHA MaT. Ha CTOHKOCTb, YyCTAaHOBKA
JUISt MIPOBEJICHUS CHEeNNaTN3UPOBAHHBIX
uccienos.: IlopratuBHbl  crieKTpodoTOMETP,
koMmIutekT Mmebean BHP, komiurekT crem. o00.
(Astom.komep,Cranok, [Ipu6op,HV-3000-P3),

CIIEIUAIIN3. obopy. JUTST MOJTyYEHUS
TMOJMMEPHBIX KOMIIO3UTOB METO/IOM 3KCTPY3HU.
JladopaTopus Ne 206

YyebHast mebesb, y4eOHO-HATISIAHBIC MOCOOMS,
Memanka ~ maramtHas — EcoStir  (1.51,300-
2000006/muH,mathopma Jam.120mm,0e3
Harpesa), Memmaiaka MarauTHas [13-6110 (mzo 1,
¢ mogorp. 120C), memanka marautHas [13-6110
(mo 11, ¢ momorp. 120C), Memmanka MarHUTHas
[13-6110 (mo 1m, c¢ momorp. 120C), memanka
MarHutHas ¢ nogorpesoM [12-6110M, memanka
Mar"HuTHas C IOAOTPEBOM I[15-6110M,
MHKPOCKOTI, MHOTO()YHKIIHOHAJIBHOE yCTPOICTBO
KyoceraFS-1030MFP,  moyroyk  HPPavilion,
MIPOEKTOP BenQMP612C,  noyroyk  HP
6820sT2370 17 WXGA, monuTop 19" Samsung
931BWSFVTFT, cucremusii 6iok IntelCore B
KoMmIuiekTe, mamate NransTS 4G, cryn
UCO/4aepn/ (6mr.), nHOyTOyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopust Ne 207
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VYuebHass MeOenb, y4eOHO-HATIISAHBIC TOCOOUS,
HAOOp  XMMHYECKOH  MOCYIbl, HACTOJbHAs
YHHB/HMCIIBITAT. MAIlIMHA [/TIPOBE. HCIBITAHUHA Ha

pacTsIK. AGS-5kNX, KOMIUIEKT crier.
obopynoBanus (ABToMm. komep, Ctanok, IIpubop
HV-3000-P3), CIeIHAIN3APOBAHHAS

ucrerratenbaas Mammaa AGS-10KNX  dupmer
umanzy st onp. Gu3. MeX., KOMILIEKT Medenn
BHP, koMmIuiekT cmenmanus. 00OpyIOBaHHS IS
onpej. IUIOTHOCTH THOJUM. KOMIL. MaTepHaloB
(Becer  A&D, yctp-Bo  AD-1654, Bech
11a00paTOPHEIC)
JlaGopaTopus Ne 013

Kommaekr wmebemm  BHP, Becer GR-120
(120r*0,1Mr) BHYTp. KanmOpOBKa, C IOBEpPKOM,
nearpudyra OIIH-8, wmHOTOGYHKIHOHATEHOE
YCTPOHCTBO HPLaserJetM1536 DNFMFP
(CE538A)128mb, snektpomuTka
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MHWHOBPHAYKHU POCCUU
®I'bOY BO «bAIIKMPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»

[Tpunoxenue Ne 1

XUMHNYECKU ®AKYIILTET

KA®EJIPA BEICOKOMOJIEKVJISIPHBIX COEJVUHEHMI 1 OBIIEN

XUMHYECKOU TEXHOJIOT' A

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucuuiuimabel KoiutonaHas XxuMust Ha 2 Kypce 3 ceMecTp

(HaMMeHOBaHUE AUCITUTLTHHBI)

o4Hag

(dhopma o0ydeHust

Bun pa6otsl

O0beM TUCHUTIINHBI

O6mas TpynoeMkocts auctuiuinabl (3ET / gacoB) 3 3ET / 108 wacos
Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MperoiaBaTeseM: 36,2
JIEKIIUH 18
NPAKTUYECKUX / CEMUHAPCKUX -
71a00paTOPHBIX 18
Hpyrux (rpynroBasi, "HIUBHyaIbHas KOHCYJIbTALUS U 0,2

MHBIC BUIbI y4eOHOH eSTeIbHOCTH, IPEAyCMaTPUBAIOIIIE

paboty obyuaromuxcs ¢ npenoaasarenem) (PKP)

Y4eOHBIX 4aCOB Ha CAaMOCTOSATEIbHYIO PabOTy 71,8

oOyuaromuxcs (CP)

Y4eOHBIX YacOB Ha MOJTOTOBKY K
sK3aMeHy/3a4eTy/nuphepeHInpOBaHHOMY 3a4eTy
(Kontposn)

®dopma(bl) KOHTpOJS: 3a4eT (3 ceMecTp)
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dopma U3ydeHHUs] MAaTEPUAIIOB: JIEKILIUH,

dopma TEKYIIEro

OcHoBHas 1 KOHTPOJIA
MIPaKTUYECKHE 3aHATHS, CEMUHAPCKHE
5oDATODHEL PABOTL JIOTIOJTHUTEIbHAS 3anamms o yCIIEBaeMOCTH
3aHSTHS, Ja!
Ne ’ patop P ’ auTeparypa, . (KOJITIOKBUYMBI,
Tema u conepxanue CaMOCTOATENIbHAS padoTa U TPYJ0EMKOCTh CaMOCTOSTEJIbHOU
n/m peKOMeHTyemast KOHTPOJIbHBIE
(B yacax) paboTe CTyIeHTOB
CTyneHTaMm (Homepa paboThI,
B K | IP/CEM | JIP cp U3 CITHCKA) KOMITHIOTEPHBIC
cero TECTHI | T.II.)
1 2 3 4 5 6 7 8 9 10
3UMHSISL ceccust
1. | Beenenue. OcHoBHBIE 3amaun 1 | 18,8 4 4 10,8 OcH. nut-pa 1-4 CaMOCTOSTEIRHOE WNHnuBuayanbHbIM
HaIpaBJICHUS KOJUIOUTHOM Hom. nut-pa 1-4 | usydenne.  MeTosl orpoc.
xuMuU. OOBEKTHI KOJUIOUIHOU M3MEPEHUS Odopmnennas JIP
XUMUHU B HAaHOXHMHUH. MMOBEPXHOCTHOTO
Knaccudukanus IC. HATSHKCHUS "
Kommoungno-xummuueckue yAEIbHOU
OCHOBBI. OXpaHa OKpY>KaroIIeu MTOBEPXHOCTHOM

cpelibl
(mpobyiemMHast JIEKIs).

I'panuna pasgena ¢a3  ee
cwiooe  moine.  CrymieHue
TEPMOJMHAMHUYECKUX (DYHKIIHIHA
B MTOBEPXHOCTHOM cioe,
BIMSAHHE  TEMIEparypel  Ha
TepMOJUHAMHUYECKHe (PyHKUIUU
ITOBEPXHOCTHOT'O CJIOSI.
[ToBEepXHOCTHOE HATSHKEHUE U
MEXMOJIEKYJIIPHOE
B3alMOJICHCTBHE B
KOHJICHCUPOBaHHBIX dazax.
Mexda3zHoe HaTsKeHUE Ha
rpanuie AByx (a3. CBoboanas
SHEPrus TBEPJOTro Teja.
Bnusaue KPUBU3HBI
MOBEPXHOCTH Ha pPaBHOBECHE B

SHEPrus TBEPAbIX TEI.
IloaroroBka k
Ompocy.

Odopmienne JIP




OJTHOKOMIIOHEHTHOM CHCTEME.
3akoH Jlanmnacca. Kanumisipabsie
SIBJICHUSL. CMauuBaHHE.
KomnuecTBenHBIE
XapaKTEePUCTHUKH,
n3bupareIpHOeCMaYBaHUHE.
Pomp CMaYuBaHU B
KaWJUIIPHBIX SBJICHUSX.

AJICOPOIIMOHHOE ~ paBHOBECHE
I'm66ca. TIAB, IIMB, IIHB.
Pabora ancopOruu. IlIpaBumiio

Tpay0e-/lroxJo0. YpaBHeHue
[IIumkoBckoro.

DKcnepuMeHTalbHasi  IOBEpKa
YpaBHEHHS I'u66ca.

Omnpenenenne  MOJNEKYJISIPHBIX
koHcTaHT [TAB.
JIByxmepHoe cocrosinue [IAB B

a7ICOPOITMOHHOM cioe.
VYpaBHeHHe COCTOSTHUS,
CTPOEHHE a1cOpOLIMOHHBIX

cioeB HepacTBopuMblx [IAB.
[Tpumenenue ITAB IS

yIIpaBJIeHUS nporeccaMu
CMAayMBaHUA W  PACTCKaHWS.
I'uapodobuzarms,
ruaApoQUIn3anus

noBepxHocTed.  OcobGeHHOCTH
MOJICKYJIIPHON ajncopOuuu U3

pacTBOpOB. [TpaBumno
YpaBHUBAHUS MOJISIPHOCTEN
Pebunpepa. Ancopbuus

ANIEKTPOJIUTOB, HU30MpaTenbHas
U HOHOOOMEHHas aacopOIHs.
MoHOOOMEHHUKH. Ponp

18

10

OcH. nmut-pa 1-4
Hom. nut-pa 1-4

CamocTosiTenpHOe
U3YYCHHUE.
Knaccudukanus u
COBPEMEHHBIH acreKT
npumenenus [TAB.
Accoptument [TAB.
[TonroroBka k
orpocy.
Odopmnenne JIP

NuauBunyanbHbIN
orpoc.
Odopmnennas JIP




0OMEHHOI1 afcopOIuu

Oo6pa3oBanue nucriepcHbix | 18 10 OcH. nut-pa 1-4 CamocrositenbHoe | IHaIuBHUyanbHBIN
CHUCTEM. OCHOBBI Homn. nmut-pa 1-4 | uzyuenue. [Ipoueccor | ompoc.
TEPMOAVMHAMUYECKON u KoHieHca-1monHoro u | Odopmiiennas JIP
KHUHETUYECKOM TEOpUH. JUCTIEPTalliOHHOTO

OOpazoBanue HOBOU (a3wl 1O obpazosanus JC B

['u66cy-donapmepy. TEXHUKE, PUPOJIC,

Jlno¢punbubIe KOJIJIOU/IHBIC TEXHOJIOTHH.

CUCTEMBI. Tepmoaunamuka. [ToaroroBka k

OO6pazoBanue TUOPUITHHBIX OTpocCy.

3one. Kpurepuit PeOunnepa- Odopmnenue JIP

[yxuHa. Kputnueckue

OMYIIbCUH.

Murnennoo6pa3oBanue u

coMoOMIM3anus B PacTBOpax

[TAB. ®u3nKoXuMHus MOIOIIETO

nevicteus [1AB.

DNeKTpuYecKue cBoiictBa | 29 10 OcH. nmut-pa 1-4 CamocrosrensHoe | nauBHTyanbHbIH
JUCTIEPCHBIX CUCTEM. Hom. nut-pa 1-4 u3zydeHue. Meroasl | ompoc.
DNEeKTPOKHMHETUYCKHE SBIICHHUS. U3yUCHHS Odopmnennas JIP
Crpoenue J2C. AIEKTPOKUHETUYECKUX

Huddysuonnas yacts 193C nns SIBJICHUH, UX

CHJIBHO U cJa00 3apsKEeHHBIX paKTUYECKOe

ITOBEPXHOCTEH. Binsnue IIPUMEHEHHE.

uHAn D GepeHTHBIX [TonroroBka k

HEeUHAUPPEPEHTHBIX Ompocy.

ANEKTPOJIUTOB u Odopmnenue JIP

cnennpuyeckoil agacopbuuu Ha

Qo @5 W S MOTEHI[AAEI.

Crpoenne munemn Juo(HOoOHBIX 11 Pemenue 3anau no | KonTponbHas
30J1€1. 3aJJaHHOMY BapuaHTy | pabota

VY cTOHYUBOCTE JUCTIEPCHBIX 24 10 OcH. nut-pa 1-4 CaMocCTOSTENbHOE WNHnuBuayanbHbIM
CHUCTEM. ArperatuBHas u Hom. nut-pa 1-4 n3ydeHnue. [1eHsr. Orpoc.
CeAMMEHTAlMOHHAs OMyinbeun. A3po30JIn.




YCTOWYUBOCTb. IIpoueccsl,
BEyIIHE K HapYUICHUIO
arperaTUBHOM  YCTOMYMBOCTH.
PacknunuBarolee gaBjieHue 10
JlepsiruHy, €ro COCTaBJISIOLLIHUE.
dakTOopbl arperaTuBHOM
ycroituuBoct  JIC.  OcHOBBI
teopun koaryisiuuu  JJIDO.
Kunernka KOaryJIsILuH.
[IpaBuio [ynpue-I'apau,
KpUTEpU Diinepca-Kopda.
Crabunnsanus 0 OOHBIX
30J1eH. daxTopsl
craOWiIn3aluy.

[lenbl. Omynbcuu. Anpo3omu.
OcobeHHOCTH ~ CTpPOEHHS U
cBoiicTBa. MeToabl MOITy4eHUs
n paspymeHus. MoJeKyIJIspHO-
kuHeTtnueckue cBoictBa JIC.
Huddysus. Ocmoc B JC.
CenumeHTallMOHHO-

¢ dy3noHHOE paBHOBECHE.

10

IIpumeHeHus B

pa3IUYHBIX 00JIACTSX.

IloxaroroBska k
Ompocy.

IloxaroroBska k
HaIMCaHUIO TECTa

Tect

Bcero uyacosB:

107,8

18

18

71,8




PeliTunr-nmiaan puciuuianiabl «Koaaonanas XumMus

CrnenuansHocTs 06.05.01 buonnxenepuu u 6monHpopmMaTuka

kypc I, cemectp 3

Ipuaoxenue No2

. | bana 3a Yucio banabl
Bunani yueOHOMH .
KOHKPETHO | 3aJaHuii 3a MHMHHMAJ Maxkcuman
AeATeIbHOCTH . .
e 3a/laHHe | cemMecTp bHBIH bHBIH
Monyas 1
Texkymuii KOHTPOJIb
1. A 0
yauTopHas padboTa 5 3 0 15
(Omnpoc)
2. 0
Jomarmnnsis padota 5 5 0 10
(opopmnenue JIP)
Py0e:kHblii KOHTPOJIb
KOHTpOJIbHAs paboTa o5 1 0 o5
(peenue 3a1ayv)
Htoro 50
Moayas 2
Texkymmii KOHTPOJIb
1. A 0
yauTOpHas paboTa 5 3 0 15
(Omnpoc)
2. 0
Jomamnss padora 5 5 0 10
(obopmnenue JIP)
Py0e:kHblii KOHTPOJIb
Tect 25 1 0 25
Hroro 50
II
OOLIpHTEJIbHbIE 0 10
0aJ1I1b1
ITocemaemocTs (0271161 BBIYUTAIOTCS U3 001eH CyMMBI 0aJ1J1I0B)
1. [Tocemenune 6
JIEKIIMOHHBIX 3aHATUI
2. [Tocemenue 10
MPAaKTUYECKUX 3aHITUI
HTOoroBblii KOHTPOJIb
3auér 0




