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1 Heau v 3a7a4u M3y4YeHUS IMCUMIINHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

Ilenp yueOHOMN nucuuminHbl «KoJutonaHas XUuMUs» COCTOMT B OCBOCHUU CTYJIEHTaMU Teope-
TUYECKUX U IKCIIEPUMEHTAIBHBIX OCHOB KOJUIOMTHON XUMHUH, a TAK)KE 0COOCHHOCTEH MOBEICHHS
JUCIIEPCHBIX CUCTEM U M3y4YEHUE [TOBEPXHOCTHBIX ABJICHUM, IPUMEHEHUE 3TUX OCHOB B IIPAKTHU-
YEeCKOU JESITEIbHOCTH YEJIOBEKA.
1.2 3aga9y JUCHUILINHBI

3anaun yuyeOHOM ITUCIMIUIMHBI COCTOSAT B MOMYyYSHUH MPOGECCUOHATBHBIX 3HAHHM, OCBO-
€HHMM [IPAKTUYECKUX HABBIKOB M YMEHHUH B 00JIACTH KOJUIOUJHOM XUMUM. B paMkax AUCHUIUIMHBI
«KonnmougHast Xumusi» u3ydaroTcs QyHIaMEHTaIbHBIE 3aKOHBI, 0€3 KOTOPHIX HEBO3ZMOKHO ITOHH-
MaHHME COBPEMEHHBIX TEXHOJIOTMYECKHUX MPOLIECCOB, IPUMEHSIEMBIX B IIPOMBIIUIEHHOCTH, B CTPO-
UTEJIbCTBE, a TAKXKE MPU 3alUUTE OKpYyKarolel cpeabl. JlucnepcHbple CUCTEMBI IHUPOKO PACIIPO-
CTpaHeHbI B IpUpo/ie (BO3ayX, BOJa, I0YBa) U B TEXHOC]EPE, C HUMU CBSI3aHbI CI0KHEHUIINE IKO-
JIOTHYECKHUE MPOOIIEMBI (IIPOMBIIIUIEHHBIE BBIOPOCHI, CTOKH, OTXObI IIPOU3BOJCTBA U T.1.).

K ocHOBHBIM BompocaM, H3y4aeMbIM B JaHHOM Kypce, OTHOCATCS: CBOWCTBA I'PaHULL pa3-
nena (a3 (Mex(a3HbIX TOBEPXHOCTEH); MOBEPXHOCTHBIC SIBICHUS (a1copOuus, cMaunBaHue, Ka-
NWUISIPHBIE SBJICHUS M 3JIEKTPOIIOBEPXHOCTHBIC SIBJIEHUS); IIYTH U YCIOBUS 0Opa3oBaHUs [HC-
MIEPCHBIX CUCTEM, UX MOJIEKYJISPHO-KUHETUYECKUE U ONITUYECKUE CBOICTBA; YyCTOMYMBOCTh U IBO-
JFOLMSL IUCHEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHHME U PEOJIOIMYECKHE CBOMCTBA JUCIEPCHBIX
CHCTEM; U3y4eHHE IyTEeH U CIOCOOOB YIPABICHUSI CBOMCTBAMHU AMCIIEPCHBIX CHCTEM.

[ToBepxHOCTHBIE ABJICHUS (CMauMBaHUe, aficOPOLUs, KOATyIsIKs) JeKaT B OCHOBE 00JIb-
100 YKCia IPOMBIIUIEHHBIX MPOLECCOB: (hoTanus, OTCTauBaHUe, GUIbTPALUs, IPaHyIupOBa-
HUE, CYLIKa U JIp. Y HUBEPCAIBHOCTb JUCIIEPCHOTO COCTOSIHUSI BELECTBA ONpeaeisieT GyH1aMeH-
TaJIbHOCTh U MEKIUCLMILIMHAPHOCTh KOJUIOMJHON XMMUH, €€ POJIb U 3HAUYEHUE JJI psijia ecTe-
CTBEHHBIX HAayK: T'€0JIOTUH, TIOYBOBEICHH, OMOIOTUH, MEUIIMHBI, MAaTEPHATIOBEACHNUS.

3HaHME 3aKOHOMEPHOCTEN, IPUCYILIUX TUCIEPCHBIM CHCTEMaM, HE0OX0IUMO, KaK JIJIsl OIl-
TUMH3ALMH TEXHOJIOTHYECKUX MPOIIECCOB, TaK U /IS MOJIYUYEHHUs pa3IMYHbIX MaTEPHUaJOB C 3a/1aH-
HBIMHM CBOMCTBaMU: MOJIMMEPOB, JIEKAPCTB, MUIIEBBIX MPOAYKTOB, CMa30YHbIX MaTEpHaJIOB, Iie-
MEHTa, KepaMHUKH, OyMaru, a TakyKe MpH pelieHNH BOIPOCOB OXPaHbl OKPYKArOIIEH Cpe/ibl.

1.3 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumuinHa «KonmonaHas XumMush» OTHOCUTCS K oOsi3aTenbHol yactu broka 1 "{uciu-
IUIMHBI (Molynn)" yuyeOHoro 1iaHa no HamnpasieHuto noarotoBku 04.03.01 Xumus. B cooTset-
CTBHHM ¢ pabouuM y4eOHBIM IJIAHOM JTUCHMILUIMHA M3y4yaeTcs Ha 4 Kypce. Bua npoMexyTouHoi
aTTeCTallUU: SK3aMEH.

Nzyuenuto nuctunianabl «KosutonaHas XuMus» T0KHO IpeAIIeCTBOBATh U3YUEHUE JTUC-
nuruinH: «Matemarukay, «BBenenue B repmoiuHaMuKky», «Heoprannueckas xuMusy», «Pu3nkay,
«AHanuTu4eckas XuMusy, «Pu3ndecKrue MeTo bl aHan3a» «Duznyeckas XUMHSD)

1.4 TlepevyeHb NIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHH s 110 IMCHMUILIMHE, COOTHECEHHBIX C IJIa-
HHPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

N3yuenne manHOW y4eOHOW MUCIUIIMHBI HaIpaBiIeHO Ha (QopMUpoBaHHE Yy OOydaro-

HIMXCS CIEAYIOINUX KOMIETEHIIMMN:

KO}I N HAUMECHOBAHWE MHIAMNKATOPa PeSyJ’lBTaTBI o6yqe1-m;l 0 AUCIIUIIMHC
JOCTHXKCHUS KOMIICTCHIIMHU

OIIK-1. CiocobeH aHamM3UpOBaTh M HHTEPIPETHPOBATH PE3YIbTATHl XUMUYECKUX 3KCIIEPUMEHTOB, HaOIIOICHUH
U U3MEpEeHUI
NOIIK-1.1. CucremaTH3nupyer 1 aHAJIU3UPYET pe- | 3HAET OCHOBBI COBPEMEHHBIX TEOPHH B 00J1aCTH KOJIOUIHOM
3yJIBTaThl XMMHUYECKHX DKCIIEPUMEHTOB, HaOJO- | XMMHH; CBOWCTBA KOJUIOMJHBIX CHCTEM; Oa30BbIC IPE/ICTAB-
JICHUH, N3MEPEHNH, a TAKXKE Pe3yJIbTaThl PACYETOB | JICHHS O KUHETHKE CTPYKTYPOOOpa30BaHUs M YCTOMYMBOCTH
CBOMCTB BEILIECTB U MaTE€pPHUaAJIOB KOJJIOUIHBIX CUCTEM

yYMEET HCIIOIb30BaTh TEOPETUYECKHE OCHOBBI (PyHIaMeH-
TaJIbHBIX Pa3fesioB KOMIOUAHON XUMMH IPU PEIICHUH Mpo-
(heccnoHANBHBIX 337124, KOJTMIECTBEHHO ONUCHIBATH SIBJICHHS,
MIPOMCXOISIINE B KOJUIOUAHBIX CHCTEMAX




KOZ( 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘leHI/IH IO JUCHMIIIMHE

BJIaJICeT CHCTEMOW (DyHIAMEHTAIbHBIX XHMHUYECKUX MOHSI-
THI; METOJaMH M TIpHeMaMH IOHCKa, 00paboTKH, aHam3a
MpHU pEIICHUH TPO(ECCHOHANBHBIX 3a]adu; METOJaMH aHa-
JH3a Pe3yNbTaTOB M3MEPEHHUI Ha OCHOBE CHCTEMbl (pyHma-
MEHTAJIbHBIX XUMHYCCKIX MOHSATH, 0a30BbIX 3HAHUH QyHIa-
MEHTAJbHBIX PA3JICJIOB KOJUIOMTHONW XUMHUH

HOIIK-1.2. [IpennaraetT HHTEPIPETALUIO PE3YIb-
TaTOB COOCTBEHHBIX IKCIIEPUMEHTOB M PacyeTHO-
TEOPETHYECKUX paboT C HMCIIOIb30BAaHUEM TEOpe-
THYECKHX OCHOB TPAJWIIMOHHBIX U HOBBIX pa3e-
JIOB XUMHHU

3HACT MCTOJbI U3YUCHUA U aHAIN3a CBOMCTB KOJUIOMIHBIX CH-
CTEM, MEXaHU3MbI 1 3aKOHOMEPHOCTHU NPOTCKAHUA XUMUNYC-
CKUX IIPpOLECCOB

YMECT NPOBOJAUTDH Kauye€CTBEHHBIN U KOJIMYSCTBEHHBIN aHAIN3
XHUMHUYCCKOTO COCTaBa KOJIJIOMAHBIX CHCTEM C HCIIOJIB30Ba-
HHUEM PACUYETHBIX METOIOB OIPEACIICHUI CI)I/I3I/IKO-XI/IMI/I'~I€-
CKHMX BEJIUYHH W MOHUMaHUs 0a30BBIX SaKOHOMCpHOCTeﬁ ux
HN3MCHCHMHA

BJIaACCT pAaCUCTHBIMHU MCTOAAMHU OIIPCACIICHUS (1)I/ISI/IKO'XI/I-
MHYCCKUX BCJIMYHMH IIPU PCIICHUHN NIPHUKIAAHbIX XUMHUYCCKUX
3aJ1a4 B o0JacTu KOHHOHHHOﬁ XUMHNHU

HOIIK-1.3. ®opMynupyeT 3aKII0UEHUS U BBIBOABI
10 pe3yNbTaTaM aHaJIn3a JUTEePaTypHBIX JaHHBIX,
COOCTBEHHBIX JKCHEPUMEHTANBHBIX U PACUETHO-
TEOPETHYECKHUX pabOT XUMUYECKON HalpaBJICHHO-
CTH

3HAET ATAIlbI TIAHKPOBAHS, TPOBEACHHUS U OTUCAHUSA XUMH-
YECKOro JKCIIEPUMEHTA C LENbI0 M3YYEHHs PEAKI[MOHHOU
CHOCOOHOCTH JMCIICPCHBIX BEIICCTB

yMeeT MPOBOAUTH MOMUCK JUTEPATypHBIX JAHHBIX U CPaBHU-
TENbHBIM aHaJIU3 Pe3yJIbTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB
U PacueTHO-TEOPETHYECKHUX paboT

BJIaACCT METOJAMH KOMIINICKCHOT'O CHCTCMHOT'O IIOJAXOda K
PACCMOTPEHUIO XUMHUYCCKUX IMTPOLECCOB U CBOMCTB KOJUIOU/I-
HBIX CUCTCEM

OIIK-2. CriocoOeH IpOBOINUTE ¢ COONIOACHUEM HOPM TEXHUKH O€30TMACHOCTH XUMHYECKUH IKCTIEPHUMEHT, BKITFO-
Yasi CHHTE3, aHaJIN3, U3y4eHHe CTPYKTYPHI 1 CBOHCTB BELIECTB X MaTEPHAIIOB, UCCIIEI0OBaHNE ITPOIIECCOB € UX y4a-

CTHEM

HMOIIK-2.1. PaGoraer ¢ XUMHWYECKHMMH BeEIIE-
CTBaMH C COOJIOJICHHEM HOPM TEXHHKH Oe3omac-
HOCTH

3HAeT TpeOOBAHMI TEXHUKN OE30ITaCHOCTH IIPH paboTe C XH-
MHUYECKHMH BEIIECTBAMHU

YMEeT pealIn30BbIBaTh Oe30MacHyI0 paboTy B 1a00paTOPHBIX
YCIOBUSIX ¥ 00J1a]aTh yCTOHYMBBIMY HaBBIKAMH PAOOTHI C XH-
MHUYECKHMU CpeJaMu

BIIAJICCT HABBIKAMHU OE3pHUCKOBON pabOTHI B YCIOBHUAX J1a00-
paTopuu U YMEHHEM OpraHu3aIy 0€30MacHON paboThI ¢ XH-
MUYECKUMH CpEIaMHU

NOIIK-2.2. CuHTe3upyeT BeliecTBa U MaTepHaIbl
pa3HON IPUPOBI C UCIIOIB30BAHUEM HMEIOIIUXCS
METOJIIK

3HAET 0a30BBIC U CIICIHUAJIBHBIC OKCIEPUMCHTAJIbLHBIC METO/IbI
CHHTE3a MaTCpUaJIioB C BBICOKOU JUCTICPCHOCTBIO

YMECT OCYHICCTBIIATh KaK IPOCTHIC, TaK U CJIIOKHBIE MHOTO-
CTa]lI/II\/’IHBIe CHUHTEC3bI JUCTICPCHBIX CUCTEM

BJIaACCT HABBIKAMU 110 BBIJICJICHUIO BCIICCTB pa3n1/mH0171 npu-
POoabl, a TAKKE HABBIKAMHW CUHTCTUYCCKOI'O IIJIAHUPOBAHUSA

HOIIK-2.3. TIpoBoauT cTaHAapTHBIC ONEpaluu
JUISL OIIpeNieNIeHHs] XUMUYECKOTO COCTaBa BEILIECTB
Y MaTepUajoB HA X OCHOBE

3HaeT OCHOBHEIE MIPUEMBI, IPUMEHACMBIC B KOTMYECTBEHHOM
XUMHWYCCKOM aHAJIM3€ KOJJIOMIHBIX CUCTEM

yYMECT OoIpeACIsATh XUMUYECKUN COCTaB KOJIJIOMJAHBIX CUCTEM

BJIaaCCT 3HAHUAMHU O KHHCTHYCCKUX 0COOEHHOCTSAX XUMHYE-
CKHX peaKuHﬁ 1 BJIMSAHHA Ha HUX Pa3IMYHBbIX (I)aKTOpOB C
YYETOM JUCIICPCHOCTHU

HOIIK-2.4. Uccnenyet cBoiicTBa BELIECTB U MaTe-
pHANOB C UCMOJNB30BaHHEM COBPEMEHHOIO Hayu-
HOTO 000pyIOBaHUS

3HAa€T OCHOBHBIC XHWMHUUYCCKHEC H (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IC M¢C-
TOAbI IPUMCHACMBIC JI OLICHKH JUCHEPCHOCTU U YCTOﬁqH-
BOCTHU KOJIJIOWJHBIX CUCTEM

YMECT HUCHOJIb3Yyd COBPEMCHHOC HUCCJICA0BATCIILCKOC O60py-
JOBaHUC IIOKa3aTh B3aMMOCBA3b yCJ'IOBI/Iﬁ CHUHTE3a Aucnepc-
HBIX CHCTEM U UX CBOMCTBaMU

BJIQZICET JIOTHKOW pabOThI ¢ COBpEMEHHBIM 000pYyIOBAaHHEM,
00YCIIOBJICHHOH TeM MJIM HHBIM METOJOM B OCHOBE IIpuOopa




2. CTpyKTypa U copep:KaHue TUCHUIIHHBI.

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

OO6mmast TpyI0€MKOCTh TUCIUILIMHBI cocTaBisieT 4 3a4.ea. (144 yaca), ux pacnpeerncHue
110 BUJAaM palbOT MPEACTABICHO B TAOJIHIIE

Bun yueGHO#I paboThI Bceero ®opma
JacoB oOy4eHus
OuHas
7
ceMecTp
("acel)
KonTakTHasi padoTa, B TOM 4ncJe:
AyauTOpHBbIE 3aHATHS (BCEro): 102 102
3aHATHUS JEKIUOHHOTO TUIA 34 34
J1a00paTOPHBIE 3aHIATHS 68 68

MPAKTUYECKHUE 3aHITH - -
CEMHUHAPCKHE 3aHATUS — —
HNuas koHTaKkTHasi padora:

Kontpousb camocrositensHoM padotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIE: 11 11
OdopmiieHne 1a00paTOPHBIX pabOT 5 5
ITpopaboTka yueOHOT0 (TCOPETHUECKOT0) MaTepHraia 2 2
[ToaroToBka K TEKYIIEMY KOHTPOJIIO 4 4
KonTpoJisb:
[ToaroroBka K K3aMeHy 26,7 26,7
OO0mas Tpy10eMKoOCTh yac. 144 144
B TOM YHCJIe KOHTAKTHAsA 106,3 106,3
pabora
3a4. e/l 4 4

2.2 ConepxxaHue JMCUMILIAHBI:
Pacnipenenennie BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jesiaM JUCIUTIITHHBI.
Pazgenbl aucUIUIMHbBL, U3y4aemble B 7 CEMECTpE:

KonnuecTBo yacos
Breaymnu-
No HanmenoBanwue pa3enoB (Tem) AyauTopHas TOp}}IIaH
Bcero pabota
pabora
J 113 JIP CPC

1. OcHOBHBIE CBOICTBa OBEPXHOCTEH paznena a3 14 4 - 8 2

2. SIBneHus KanWJUIIPHOCTH U CMA4YMBaHUs 20 6 - 12 2

3 AZCOpOIIMOHHBIE CIION U MX BIMSHUE Ha CBOMCTBA IUCTICPCHBIX 13 4 i 8 1
cHCTEM

4. ONeKTpUUEeCcKue CBOICTBA AUCIIEPCHBIX CUCTEM 19 6 - 12 1

5. Y cTOIUUBOCTD TUCTIEPCHBIX CHCTEM 24 6 - 16 2

6. CTpykTypo0oOpa3oBaHue, peOIOTHIECKUE U CTPYKTYPHO-MEXaHH- 19 6 ) 12 1
YECKHE CBOWCTBA JIMCIIEPCHBIX CHCTEM

7. KoJuionJHO-XMMHUUECKHE OCHOBBI OXPaHbl OKPY)KAIOILEH Cpeibl 4 2 - - 2
HUTOI'O no pazodenam oucyuniumul 113 | 34 68 11
KonTtpons camocrosrensroi padotsl (KCP) 4 - - - -
[Ipomexytounas arrecrauus (MKP) 0,3 - - - -
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 26,7 | - - - -
OO6mas TpyJ0eMKOCTh IO JUCIUILTHHE 144 - - - -




2.3 Coaepxanme pa3iejioB IMCHUIINHDBI:
2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

Ne

HaunmenoBanue
pazzgena

Coneprxanue pasuena

®opMa TeKyLero
KOHTPOJISL

1

2

3

4

OCHOBHBIE CBOMCTBA I10-
BEPXHOCTEH pazaena a3

IToBepxHocTHas 3Heprus ['md6ca u nosepx-
HOCTHOE HATsHKEHHE. MeTOIbl ONpeIesIeHUs
MIOBEPXHOCTHOT0 HaTskeHust. KpaeBoil yroi.
3aBHCHMOCTh TIOBEPXHOCTHOTO HATSKEHUS
oT Temreparypsl. CBsA3b IOBEPXHOCTHOM
sHeprun ['m66ca U MOBEPXHOCTHOM SHTAIIb-
UY. DHTAIbIUSA CMayMBaHU U K03(duuu-
€HT ruAPOUIbHOCTH.

VYcrHblit onpoc

SIBneHus KalTWJIJIAPHOCTHU
n CMadYuBaHUA

TepMonuHaMuyeckue yCiaOBHsI CMAayUBaHUS
U pacTtekaHus (MOJHOTO CMayMBaHMs) Ha
TBEPABbIX U KUJIKUX MoBepxHOCcTsAX. Konnye-
CTBCHHBIC XapaKTCPUCTUKA CMaYUBAHUS:
KpaeBoil yro, TeIioTa cMayuBaHus, paboTa
aarezuu. M30uparenpHoe cmaunBanue. JIno-
¢unbHbIE U TMO()OOHBIE TOBEPXHOCTH. PosTh
SIBJICHUM CMauMBaHMs B )KMBOM nipupoe. Ka-
nwuispHoe  AasieHue. [lepBblif  3akoH
Jlarnaca. 3aBUCIMOCTb JIaBJICHUSI HACHIIICH-
HOTO Mapa U PaCTBOPUMOCTH OT KPUBH3HBI
MOBEPXHOCTH pas3fiefia COCYIIECTBYIOIINX
¢a3 (3axon Tomcona (KensBuna)). Camoripo-
W3BOJIBHBIE TIPOIIECCHI COOMpATENFHOU pe-
KpUCTAIIU3allii, W30TEePMUYECKON TMepe-
TOHKH BEIIECTBA, KANMWUIIPHON KOHICHCA-
1uu. Ponb kanmmspHBIX sSIBIEHUI B OHOIIO-
THH B arPOTEXHUKE

TGCT, KOJUIOKBUYM

ANCOpOLIMOHHBIE CIIOU U
WX BIMSHUE Ha CBOMCTBA
JUCTIEPCHBIX CUCTEM

Ancopbuust Ha rpanuue paszznena ¢as. Ilo-
BEPXHOCTHO-aKTUBHBIE, MOBEPXHOCTHO-
MHAKTUBHBIE U TOBEPXHOCTHO-HEAKTHUBHBIC
BemecTsa. M30TrepMa MOBEpXHOCTHOIO HATS-
keHnus. YpasHenue [lumkosckoro. [loBepx-
HOCTHasi akTUBHOCTh. [IpaBuno lrokmo —
Tpaybe. MoHOMoONEKyIsIpHAs aACcOpOIHs,
ypaBHEHUE HU30TE€PMBI aacopou
JIbarmropa, @perinanuxa. [lomumonexyisap-
Has agcop6uus. KanumisgpHas KoHaeHcanus,
abcopbuus, XxeMocopOLHs.

YcTHBIM onpoc,
KOHTPOJIbHAS pa-
oora

DJIEKTPUYECKUE CBOMCTBA
JUCTIEPCHBIX CUCTEM.

DNEKTPOKMHETUYCCKUE SIBIICHUS: DJIEKTPO-
¢dopes, IMEKTPOOCMOC, MOTEHIUATBl CEIU-
MeHTanuu u mnpotekanus. CoBpeMeHHbIE
MPEJCTABIICHHS O CTPYKTYPE ABOWHOTO 3JICK-
TPUYECKOTO CJIOS Ha TpaHuIle paszjieina ¢as.
DJIEKTPOKMHETUUCCKUH MOTCHIIMAIL.

TecT, KOJIITOKBUYM

Y cTOoWUUBOCTh quUcIepc-
HBIX CUCTCM

ArperaTuBHas U CEJUMEHTAIMOHHAS YCTOM-
YUBOCTH AHUCIICPCHBIX CHCTCM. AFpeFaTI/IB-
Hasl YCTOMYMBOCThH JIMO(DOOHBIX TUCTIEPCHBIX

YcrHbIil onpoc,
KOHTPOJIbHAS pa-
oora




cucreM. Dddext Mapanronu-I'udoeca (3¢-
(dexTuBHas ~ yOpyroctb  aAcOpOILMOHHBIX
CJIOeB) Kak (akTop CTaOMIM3AlUU TIJICHOK,
neH, sMmynbcui. Crabwiusupyromee en-
CTBHE JIBOMHBIX TU(PQY3HBIX CIOEB HMOHOB.
CTPYKTYpHO- MEXaHH4YeCcKuil Oapbep mo Pe-
OuHIepy Kak (akTop CHIBHOW cTabuiu3a-
nuu. Koarymsamust 11o¢poOHBIX 3051el 3Jek-
TPOJIUTAMH: OCHOBBI Teopuu Jlepsruna-
Jlannay-®epres-OpepOeka. [IpaBuio
ynpue-I'apau. 30HBI yCTOMYMBOCTH INpU
nepe3apsiike KOJJIOUIHbBIX YaCTHIL.

6 |CtpykTypooOpa3oBaHue,
PEOJIOTHYECKHE U CTPYK-|CTPYKTYPBI, (POPMHUPYIOLIHECS B pacTBOpax
TYPHO-MEXaHUYECKUE
CBOMCTBA JAMCICPCHBIX CH-[THYECKUE CBOWCTBA JUCICPCHBIX CHUCTEM.
cTeM

Tunel qucnepcHeIX CTPYKTYp. JucnepcHbie
BBICOKOMOJIEKYJISIPHBIX COeIMHEHMM. Peono-

VYpaBHeHue OWHINTEHA; MPUYMHBI aHOMa-
JIMH BSI3KOCTU JAMCIEPCHBIX cUCTEM, 3 dek-
TUBHAs BA3KOCTh. [lonmHas peosornmueckas
KpUBasl JUCIIEPCHOM CUCTEMBI C KOAryJIsLy-
OHHOM CTPYKTYpOH

Tect

7 |KomnouaHO-XUMHUUYECKHE
OCHOBBI OXPaHbl OKPYXa-|KOJJIOUIHBIX
FOIIEN Cpeabl

CniocoObl ouncTkH Tuapochepbl (BOABI) OT
3arpsi3HeHu  (Koaryssuus,
Gbaokymsus, KoaneceHIus, GuiIbTpoBaHue
u  ynbTpaduibTpanus, LIeHTpUudyrupona-
HUe).

OuncTKa BOJBI OT TOBEPXHOCTHO-aKTUBHBIX
U pa3IMYHBIX TOKCUYHBIX BOJOPACTBOPUMBIX
3arps3HEHUN (TIeHHas cemapanus, aacopo-
LU, MOHHBIM OOMeH, BBefeHHe amopdu3o-
BaHHBIX 3apOJBIIIEH KPUCTAJUIN3ALUH, CO-
TIOOMIHM3AITHS).

YcTHBI onpoc

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA
CeMuHapckue 3aHATUSL yYEOHBIM IJIAHOM HE MTPEyCMOTPEHBI.

2.3.3 JIaGopaTopHbIe 3aHATHSA

No Hamvenopanue HanmenoBanue mabopaTopHbIx paboT Popwma Tekymiero
paznena KOHTPOJISI
1 2 3 4

1. VYeroitunBocTh  |JlMcTIepCHOHHBIN aHAIW3 CYCIIEH3UH METO- | cada oT4eTa 1o j1abo-
JUCIIEPCHBIX CU- |IOM CEAMMEHTAIMU B TPABUTAIIMIOHHOM paTopHoii paboTe
CTEM noJie

2. Ancop6ruonnsie |MccnenoBanue B3aMMOCBSI3U MEXKIY MOBEPX-| c1aya oTyeTa 1o jgabdo-
CJIOW U WX BJIUS- |HOCTHBIM HATSHKEHUEM U aJIcCOpOIeit paTopHoii pabore
HHE Ha CBOMCTBA
JUCIIEPCHBIX CU-
CTEM

3. Ancop6rronHsie | XpoMaTorpaduueckoe pa3ieieHue CMeCH | ¢1aya oT4yeTa 1o jabo-
CJIOM M MX BJIMSI- |MOHOB C IIOMOIII0O HOHOOOMEHHBIX CMOJT paTopHoii paboTte
HHE Ha CBOMCTBA




AUCIICPCHBIX CHU-
CTEM

AncopOroHHbIE
CJIOW U UX BJIUS-

HHE Ha CBOMCTBA
JIUCIIEPCHBIX CH-

cTeM

HccnenoBanue ancopOIuu U3 BOAHOTO pac-
TBOpA HAa aKTUBHOM YTJIe

c/aya oT4era mo nabo-
paTopHoii pabore

DJIEKTpUYECKue
CBOMCTBA JIHC-

IEPCHEIX CUCTEM.

OnpeneneHHe OJICKTPOKHUHETHUYCCKOI'O I10-
TCHOHAJIa MCTOAOM 3JICKTPOOCMOCA

cllada oT4yeTa 1o J1abo-
paTopHoii paboTte

DIIEKTpUUYECKHE
CBOMCTBA JUC-

MEPCHLIX CUCTCM.

Onpenenenye MEeKTPOKUHETHIECKOTO I10-
TEHI[MaIa METOJIOM 3JIeKTpodopesa

c/aya oT4era mo nabo-
paTopHoii pabore

Ctpyktypoobpa-
30BaHHE, PEOJIO-
THYECKUE U
CTPYKTYpHO-ME-
XaHUYECKHE
CBOMCTBA JIHC-
NIEPCHBIX CUCTEM

OnpeneneHne KpUTUHIECKON KOHLIEHTPALUU
MUIleII000pa3oBanus B pactBopax [TIAB

cliavya oT4era 1o Jiabo-
patopHoi pabote

CrpykTypoobpa-
30BaHUE, PEOJIO-
THYEeCKUC U
CTPYKTYpPHO-Me€-
XaHHUYECKUE
CBOMCTBA JHC-
MIEPCHBIX CUCTEM

OnpeneneHue N3032JIEKTPUIECKON TOUKU
pacTBOpa JKeJIaTHHBI 110 3aBUCUMOCTH MYT-
HocTH OT pH cpenbl

clayda oT4eTa 1o Jiabo-
paTopHOi paboTe

AncopOIoHHbIE
CJIOU U UX BJINS-

HHE Ha CBOMCTBA
JIUCTIEPCHBIX CH-

cTeM

HccnenoBanue 30H KoaryJjsinuunu

cllaya oTyera 1o J1abo-
paTopHoii paboTte

10.

AncopOIoHHbIE
CJIOM U MIX BJIHSA-

HUE Ha CBOMCTBA
JMCTIEPCHBIX CH-

cTeM

W3yueHre Koarysiuy THAPO30JIs THIPOK-
cHIa Kenesa

cllaya oT4era 1o J1abo-
paTopHoii paboTte

11.

YcToNuuBOCTD
JIUCIIEPCHBIX CU-
cTeEM

I/ISYT-IGHI/IG KMHCTHUKHU KOAJICCICHIINU 10 BpEC-
MCHH XM3HU KaIICJIb

claya oT4yeTa 1o j1abo-
patopHoii padote

12.

CrpykTypoobpa-
30BaHHeE, PEOJIO-
THYECKHE U
CTPYKTYPHO-Me-
XaHUYECKHUE
CBOMCTBA JHC-
MCPCHBIX CUCTCM

CTpyKTypHO-MEXaHUYECKHUE CBOMCTBA JIUC-
MIEPCHBIX CUCTEM

cllaya oT4yera 1o J1abo-
paTopHoii paboTte

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) YICOHBIM IIJIAHOM HE TPETyCMOTPEHBI




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHH sl A CAMOCTOSITEIbLHOH PadoThl
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

Hepequb y‘le6H0'MeTOI[I/ILIeCKOFO obecnieueHus JUCHUITIIMHBI I10

Ne Bung CPC o
BBITIOJTHEHUIO CAMOCTOSTEIHLHOU PabOThI
1 2 3
1. IToaroroBka K BEI- 1. MeToaudeckne peKOMEHIalliy 10 MMOATOTOBKE OTYeTa 1o 1abo-

MIOJIHEHUIO U 3alIUTe |paTOpHOM paboTe, yIBepKAeHHbIE Kadeapoil pU3ndecko XUMUH,
naboparopHbeix pabot |mpotokon Ne 2 ot 30.08.2017 r.

2. MeTtonuyeckue peKOMEHAAlNH K OpraHu3aluu ayAUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTYIEHTOB: METOAH-
yeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHok, A.B.
Bbecranos, H.B. Jlo3a. — Kpacnonap:Kybanckuii roc. yH-T, 2018.
89 c.

3. ®punpuxcoepr, . A. Kypc xomronnnoit xumuu [ Tekct] : yueo-
nuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u nom. - CII6. [u ap.]
: Jlansp, 2010. — 411 c. : un. — (Yuebnuku aus By3oB. CnienuanbHas
nuteparypa). — bubnuorp.: c. 404. — ISBN 9785811410705

4. ®ponos, 0. I'. Kypc komnounnoit xumun [ TekcT] : moBepx-
HOCTHBIE SIBJICHUS U AUCIIEPCHBIE CUCTEMBI : [ yueOHUK Jis BY30B] /
0. T'. ®ponos. - Crep. uzn., [mepeneyarka ¢ uza. 2004 r.]. -
Mockga : AnbsaaC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

5. I'enbdman, M. U. Konmnonanas xumust [DNeKTpOHHBIN pecypc] :
yueOHuk / M.U. T'enbpman, O.B. Kosanesuu, B.II. FOctparos. -
CIle. : Jlams, 2017. - 336 c¢. — Pexum nocryna
https://e.lanbook.com/book/91307

2. |llogroroBka k Teky- |1. @punpuxcbepr, . A. Kypce xomnouanoit xumuu [Teker] : yued-
IeMy KOHTPOJTIO Huk / JI. A. @punpuxcoepr. - U3n. 4-e, ucnp. u nomn. - CII6. [u ap.]
: Jlansp, 2010. — 411 c. : un. — (Yuebnuku amns By3oB. CrienuanbHas
maTeparypa). — bubmmorp.: ¢. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc komnounnoi xumun [ TekcTt] : moBepx-
HOCTHBIC SIBJICHUS M TUCTIEPCHBIE CUCTEMBI : [ Y4eOHUK JIJIsl BY30B] /
1O. T'. ®ponos. - Crep. u3za., [mepenevarka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. l'enbpman, M. 1. Kommonanast xumust [ DIEKTpOHHBIN pecypc] :
yuebnuk / M.M. I'enspman, O.B. Kosanesuu, B.I1. FOctpatos. -
CIIG. : Jlans, 2017. - 336 c. — Pexum noctyna
https://e.lanbook.com/book/91307

4. Metoandeckre peKOMEHIAIluH K OpTraHU3aluu ayIUTOPHOU U
BHEAYJIUTOPHOM (CaMOCTOSATENbHON) pabOTHI CTYIEHTOB: METOAM-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacuoxap: Ky6anckuii roc. yn-t, 2018.
89 c.

3. |llogroroBka k mpo- |1. ®punpuxcéepr, . A. Kype xomnouanoit xumuu [Teker] : yued-
MexXyTouHoi atrte-  |HUK / J[. A. @punpuxcoepr. - U3a. 4-e, uctp. u nomn. - CII6. [u ap.]
cTanuu (PK3aMeH) : Jlanp, 2010. — 411 c. : un. — (YueOuuku 1151 By30B. CrieriuanbpHas
nurteparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc komnounnoit xumun [ TekcT] : moBepx-
HOCTHBIE SIBJICHUS U AUCTIEPCHBIE CUCTEMBI : [ yueOHUK 1Jis BY30B] /
0. T'. ®ponos. - Crep. u3a., [mepeneyarka ¢ uza. 2004 r.]. -
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Mocksa : AnbsnC, 2014. - 463 c. : un. - bubauorp.: c. 452. - ISBN
9785903034819

3. 'enspman, M. U. KommongHas xumus [ D1eKTpOHHBIN pecypc] :
yueOnuk / M.U. T'enspman, O.B. Koaneruy, B.I1. FOcTpaTtos. -
CII6. : Jlansb, 2017. - 336 c. — Pexxum nocryma
https://e.lanbook.com/book/91307

4. Metoauyeckrue peKOMEHJAllMU K OpraHu3aluu ayJMTOPHOU U
BHEAyIUTOPHOI (CaMOCTOSATENbHON) pabOThI CTY/IEHTOB: METOM-
gyeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii roc. yu-T, 2018.
89 c.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs W3
YHCJIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSMU 3710poBbs (OB3) npenocraBnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina,

JIst L ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00y-
YAOLINXCS.

3. Oﬁpal’oOBaTeJIBHLIe TEXHOJOIuH, IPUMEHAECMBIC IIPA OCBOCHUHU TUCHHUITIJTHHBI

B xozae u3yueHust QTUCHMIUIMHBI IPETYCMOTPEHO UCIOIB30BaHUE CIEAYIOIINX 00pa3oBa-
TEJIbHBIX TEXHOJOTHUI: JIEKIINH, 1a00paTOPHBIE 3aHITHSI, CAMOCTOSITENIbHAsA padoTa CTy/I€HTOB.

KoMIeTeHTHOCTHBIN MOAX0A B paMKax IpenojaBaHMs JUCLMILIMHBI pPEalu3yeTcs B UC-
MOJIb30BaHUN MHTEPAKTUBHBIX TEXHOJIOTUH M aKTUBHBIX METOAOB (Mpo0sieMHast JeKIus, paboTa B
MaJbIX TPyMIax) B COYETAaHUH C BHEAYITUTOPHOI pabOTOM.

WHdopmanroHHbIe TEXHOJIOTHH, TPUMEHSIEMbIe TIPU U3YYEHUHU TUCIMIIMHBL: HCHOJIb30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, NOCTYIMHBIX B MH()OPMAIIMOHHO-TEIEKOMMYHUKALMOHHON
cetu MHTepHer.

AnanTuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHAEMbIE TPU U3YUYEHUU TUCIUIINHBI
— JIJIS1 JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbsl IPEAYCMOTPEHA OpraHu3alus KOHCYJIb-
TalUi C UCIIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U IIPOMeKYTOYHO
aTTrecTaluu
4.1 ®oHA OLIEeHOYHBIX CPECTB /IS MPOBeeHUs TeKyllel aTTecTalul

Texymuii KOHTPOJIb MPOBOAUTCS B (hOPME YCTHOTO OIpoca Mo pazjesiaM y4eOHOU Mmpo-
IpaMMBbl, BBITIOJIHEHUS! TECTOB, KOJJIOKBUYMOB, PELICHUs KOHTPOJIBHBIX padoT, 3amuThl Jabopa-
TOPHBIX Pa0OT U BHYTPUCEMECTPOBOM aTTECTALINH.

N3yuenue AUCHUIIIMHBI 3aBEPIIACTCS 3K3aMEHOM, Ha KOTOPOM IPOBEPSIETCS YCBOCHHUE
3HAaHUU U YMEHUHN PUMEHSATH 3TH 3HAHUA AJ151 9P PEKTUBHOTO UCIIOJIb30BAHUS OCHOBHBIX 3aKOHOB
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KOJUTOUTHOM XUMHH B CBOCH MPo(heCCHOHATBLHOM NeITeIbHOCTH.

TecToBbI€ 3a/laHUsI COCTOUT U3 PsiIa TEOPETUUYECKUX BOMPOCOB IO TEMATUUYECKUM pasjie-
JaMm pabodeit mporpaMMbl y9eOHON AUCITUTUTHHBIL.

Cucrema OLIEHOK BBIIMOJTHEHUS! KOHTPOJIBbHOTO TECTUPOBAHUS:

— «OTJIMYHOY» — KOJIMYECTBO MPaBWIBHBIX OTBETOB OT 85% 10 100%:;

— «XOpOLIO0» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «YZOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 55% 10 69%.

[Ipumep TeCTOB U KOHTPOJBHBIX PabOT MO OTACIbHBIM TEMaM JICKIIUH JJIsl IPOMEXYTOU-
HOTO KOHTPOJIS 3HAaHUH CTYJICHTOB.

4.1.1 lIpumepsbl TECTOB:

TECT1
mucruivaa 'KouronnHas xuMus'
IToBEpXHOCTHBIE SBJICHUS U IUCIIEPCHBIE CUCTEMBI
OCHOBBI TEPMOIMHAMUKH ITOBEPXHOCTHBIX SIBJICHUI
JlucrnepcHOCTh U TEPMOJIMHAMUYECKUE CBOWCTBA TEIl
Kanwuisspueie siBnenus, ypasaenue JKropena

1. Kanunnisipuble siBjeHUs1 00yCIIOBIICHBI BIUSHUEM
1. aucepcHOCTH Ha IaBJIEHUE HACHIIIEHHBIX apOB
2. TACTIEPCHOCTH Ha BHYTPEHHEE JaBJICHUE
3. AMCTIEPCHOCTU HAa PACTBOPUMOCTD
4. TUCTIEPCHOCTHU Ha TTOBEPXHOCTHOE HATSIKEHHE

2. 6 — IOBEPXHOCTHOE HATSYKEHUE KUJKOCTH; I'y — PAINyC MEHUCKA XKUAKOCTH; p — INIOTHOCTh
AKHUJIKOCTH; Po — IUIOTHOCTb Ia30BOH (a3bl; g — yCKOpeHHe CBOOOJHOro naeHus. BeicoTa moaHs-
THUS KUJIKOCTH B KallWJLIsIpe co cpepuieckuM MEHUCKOM h paBHa

20 o 2 o)
r, B n02- o) np- e
1 2 3 4

3.0- MOBEPXHOCTHOC HATAKCHUC )KUAKOCTU; I'y — paAyC MECHUCKA ) KXUAKOCTH, P — IIJIOTHOCTH
KUOKOCTU, Po — IMJIIOTHOCTDH ra3oBou (1)33131; g — YCKOpCHUC CB060,Z[HOFO nmagCHHA. Bricota IMOJH-
THUA KUAKOCTU B KalTMIIAPE ¢ TUIIMHAPUICCKUM MCHUCKOM h paBHa

20 o 20 o
7, P n02- o) np- e
1 2 3 4

4. IIpaBUIbHOE COOTHOLIEHHE MEXAY BICOTAMH MOJHATHS )KUJKOCTH B CTEKJITHHOM KalWLIsApe
(hk) u Mexy creknsHHBbIMA TUTacTUHaMU (hrr), €Ciy AnamMeTp Kanuuisipa paBeH PacCTOSHHIO
MEX/y TUITACTHHAMU (KalWJUISAp U TUIACTUHBI YACTUYHO MOTPYXKEHBI B OJIHY U TY K€ )KUJKOCTB).

1. h]{ = hn

2. hx = 2hn

3. hg= (1/2)h1'[
4. hg = 4hp

5. hk = (1/4)h1'[
5. YMeHblIeHUe panyca KPUBU3HBI BOTHYTOTO MEHUCKA KUAKOCTH B KaIWLISIpE
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1. YBCIUYMUBACT BBICOTY KAIIUJIJIAPHOI'O IMOAHATUSA
2. YMCHBIIACT BBICOTY KAITWJIJIAPHOI'O MMOAHATUSA
3. He U3MEHSIET BBICOTY KalTWJIJIAPHOT'O MOAHATHUA

6. YBenuueHue pacCTOSHUS MEXy TUIACTUHAMM, YACTUYHO OINYIICHHBIMA B CMAYUBAIOITYHO
JKHJIKOCTh

1. yBeITMYMBAET BHICOTY KAIMMIISIPHOTO MO THSATHS

2. YMEHBIIIAET BBICOTY KANMWUIIPHOTO TOIHITHS

3. HE U3MEHSET BBICOTY KalMJIIIPHOTO MO THSATHS

7. PUCYHOK, HA KOTOPOM MPaBUJIBHO [TOKa3aHO MOJI0XKEHNE U (hopMa MEHUCKA BOJIbI B KaIlMJI-
Jsipe, UMEIOIIeM THAPOPUIEHYIO TOBEPXHOCTD

2. PucyHOK, Ha KOTOPOM MPaBUIBHO MOKA3aHO MOJ0KEHHE U (hOpMa MEHUCKA BOJIBI B KaITHJI-
JsIpe, UMeronieM TuapopoOHYI0 TOBEPXHOCTb.

9. Ha npencraBieHHOM pUCYHKE TTOKa3aH MEHHCK KHKOCTH B KallMJUIAPE, UMEIOIIEM JTHOPHITb-
HYIO TIOBepXHOCTh. Kakoii 13 OTMEYEHHBIX Ha PUCYHKE YIJIOB PaBEH yriIy CMauynuBaHUs?
(rk — paguyc Kamuuisapa)

: l.o 2.B 3.y 4. ¢
o o

1

TN

1

o

i

1

i

1 Iy

i-l—l-

cls

10 dV — KpUBHU3HA MOBCPXHOCTHU KUAKOCTHU; Ot-r U Or-x — HOBCPXHOCTHBIC HATAKCHUA HA I'pa-
HUIIaX TBEPJOTO Teja C ra30Boi (pa3oit M )KUIKOCThIO, COOTBETCTBEHHO; 0 — KpaeBoit yroJ. Kuu-
KOCTb He OyJeT CaMOITPOM3BOJIBHO MPOMUTHIBATH TOPUCTOE TEJIO MPHU YCIOBUH
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TECT2
mucnuraa 'KomtonnHas xumMus'
[ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI
AncopOuust ra3o0B ¥ IapoB HA NOBEPXHOCTU TBEPJIBIX TEJ
Ancop61ust Ha OJTHOPOAHOM MOBEPXHOCTH
3axoH ['enpu, ypaBHeHue Jlenrmropa

1. B cooTBercTBUU C 3aKkOHOM ['eHpHU HauanbHBINA Y4aCTOK M30TEPMBI a1cOpOLUU (TIPU MaJIbIX
KOHIIGHTPALUAX WX AABJICHUSX) JOJKEH OBbITh

1. BBITYKJIBIM IO OTHOIICHUIO K OCH a0CIIHce

2. BOTHYTBIM 10 OTHOILIEHHIO K OCH abcuuce

3. TMHEWHBIM

2. 3axon ['erpu cobmromaercs
1. ipu BBICOKOW KOHIIEHTpAIMH (JIaBJICHUU TIApOB) ajicopdara
2. IpY HU3KOM KOHIIEHTPALMH (JIaBJIEHUU TTapoB) ajcopOara
3. B cpenHeit yacTu U30TepPMBI aIcopOIIuu

3. YpaBHeHue JIeHrMIopa UCIIONb3yeTCs B CiIydae
1. HenoKkanTM30BaHHOW a7CcOpPOLMK HA SHEPTETUYECKH OJJHOPOIHON MTOBEPXHOCTHU
2. JTIOKaNU30BaHHOM a/IcOPOLIMU HA SHEPTETUUECKU HEOAHOPOIHON OBEPXHOCTH
3. TOKaTM30BaHHOW a7cOpPOLIMK HA SHEPTETUYECKH OJJHOPOIHOM MOBEPXHOCTH
4. KanmIISPHOM KOHAEHCAlUU

4. YpaBHenue JIeHrMopa MOXeT ObITh HCIOJIB30BAHO MPH aJCOPOIIUH Ha
1. MUKpOTIOpHUCTHIX afcopOeHTax
2. ancopbeHTax ¢ MepexoJHbIMU TOPAMHU B 00JIACTH BBICOKUX JJaBJICHUH MapoB

3. MakpOIIOPHUCTHIX aICOPOEHTAX
K
A=A P

[ru]
5. Koncranra K, Bxopsiias B ypaBHenue JIeHrmiopa 1+ Kp , IPEeICTaBIsAET cOO0M KOH-
CTaHTY
1. ckopocTH amcopOIuu
2. aicopOIIMOHHOTO PAaBHOBECHUS
3. KOHAEHCAIlUU

6. [IpaBuibHOE COOTHONICHHE MEXKTy KOHCTaHTaMH ypaBHeHUit JleHrMiopa (A«, K) u 'erpu (Kr)

1. Ao K=Kr
2. A/ K=Kr
3. KIKr = Ax
4. Kr/K = Ax

7. A — ancopOumst; A, — MaKCUMaIbHas aacopOonus; 6 — CTENeHb 3aMOTHEHUS TTIOBEPXHOCTH aICoP-
OenTa; K — KOHCTaHTa aIcOpOIIMOHHOTO PAaBHOBECHUS; C — PAaBHOBECHAsI KOHIICHTpAIHS ajcopoara.
VYpaBuenue JleHrmiopa B 00J1aCTH HU3KUX KOHLEHTPAIMA TPUHUMAET BUJ

Kc
A=Kc A= Axc 0 = A.Kc 0=Kc b=
1+ Kc
1 2 3 4 5
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8. A — agcopOuus; p — paBHOBECHOE JIaBJICHHUE apa; Ps — JaBJICHUE HACBIIICHHOTO Mapa.
PucyHok, Ha KOTOPOM IPAaBHIILHO MOKa3aH 00K BUI U30TepMbI acopOiuu JIenrmiopa.

A{ m“ A[ pf’AT/ AW
p lip P p

P/p:

1 2 3 4 5

9. A — ancopOmus; Ax — MakcuManbHas agcopouus; K — koHcTaHTa a1cOpOIIMOHHOTO paBHOBE-
CHsl; 0L — YTOJl HaKJIOHA IIPSMOM; ¢ — paBHOBECHAsl KOHIIEHTpaLus ajicopoara.

PucyHok, Ha KOTOpOM IpaBUJIBHO NIOKa3aHa U30TepMa acOpOIMK B KOOpAMHATaX TUHEHHON
dopmbl ypaBHeHus JleHrMiopa.

A tga=K 1/A tga=1/A,, ¢/A teo=1/A,, Acll tga=1/A.]

[ o '

Z W

c l/e c

4.1.2 Ilpumep KOHTPOJILHOM pPadoOTHI:

KonTponbnas pabora 1

no pucruruinae «KomamonaHas Xumus»
1. TTo kaKoMy ypaBHEHHUIO MOXXHO pPaCCUUTATh MOJTHYIO TIOBEPXHOCTHYIO dHepruto? Kakue maH-
HbI€ HEOOXOIUMBI JIJIsl TAKOTO pacueTa?
2. Kax BimsieT TMCIiepCHOCTh BEUIECTBA HA €r0 PEeakIMOHHYI0 CIIOCOOHOCTS, IaBJICHHUE Mapa,
PacTBOPUMOCTh, KOHCTAHTY PABHOBECHSI XUMHUYECKON peakLuu?
3. Ucnone3ys ypaBHenue bOT, paccunraiite yaenpbHYIO TOBEPXHOCTH aJCOPOCHTA 0 JaHHBIM
00 aacopOuuu azoTa:
p/ps 0.1 0.2 03 04
A-10°, M3 /kr 0.31 0.71 0.93 1.09
[Tnomta e, 3aHEMaeMas MOJIEKYJIOi a30Ta B INIOTHOM MOHOCIoe, paBHa 0,16 HM, IIIOTHOCTb
azora 1.25 kr/m>,
4. Paccuuraiite paboty aaresuu pryTd K ctexiy npu 293 K, ecnu u3BecTeH kpaeBoil yron ©
=130°". TloBepxHOCTHOE HaTskeHHe pTyTH 475 MJIx/M2. Haiimute ko>hduumueHT pacTeKkaHus
PTYTH IO TOBEPXHOCTH CTEKJIA.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAllUN

@dopma KOHTPOJIS AJIsl IPOBEJICHUS IPOMEKYTOUHOM aTTECTALMU 110 JUCLUILINHE — JK3a-
MeH. CTylieHThl 00s13aHbl CJaTh K3aMEH B COOTBETCTBUHU C PACIHCAHUEM U y4EOHBIM IUIAHOM.
OK3aMeH fBJIseTCs (OPMOM KOHTPOJIS YCBOGHMS CTYAECHTOM y4eOHOHM Mporpammbl MO JUCIH-
winHe. Jlo caauu sK3aMeHa CTYJCHT JI0JIKEH BBIITOJIHUTD J1a00paTOpHbIE M KOHTPOJIbHBIE PA0OTHI.
3ammra 1a00paTOPHBIX pabOT OCYILECTBIISETCS B TEUCHUE CEMECTpa MOCTe BBITOIHEHHS HKCIIe-
PUMEHTAJILHOW 4acTH pabOThl HA OCHOBAHUM MPOBEPKH NMHCBMEHHOI'O OTYETa M YCTHOTO W/MIH
NUCHMEHHOTO ONPOCca 00YYAOLINXCs IO TeMe J1abopaTtopHoii paboTsl. [1pu 3ToM nomyckaercs Ha
ouHOI popme oOyueHust npomnyck He Oonee 20% 3aHATHIL, ¢ 00s13aTENIbLHON O0TPaOOTKON MpoMy-
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IIEHHBIX Ja00paTOPHBIX pabOT. CTyEHTHI, Y KOTOPBIX KOJIMYECTBO MIPOIYCKOB MPEBBIIIAET YCTA-
HOBJICHHYIO HOPMY, HE BBIIIOJHHUBIIKE BCE BUIBI paOOT U HEYIOBIECTBOPUTEIHHO paboTaBIINE B
TEYEHUE CeMecTpa, MPOXOAIT coOeceJOBaHUE C IpernojaBaTesieM, KOTOPbIH ONpalIMBaeT CTY-
JICHTa Ha TPEIMET BBISBICHUS 3HAHUS OCHOBHBIX IOJIOKEHUHN JUCUMIUIMHBL. [ ciaun sKx3amMeHa
o0yyaroImuiics 10JKEeH AaTh YIOBIETBOPUTEIIbHbBIE OTBETHI HA BCE BONPOCHI.

Pexomenayercs cienyromue KpUTEpUu OLEHKH TEOPETUYECKUX 3HAaHUK Ha SK3aMEHE.

OrueHka «Heyooe1emeopumenbHo» BHICTABISETCA B TOM Cllydae, €CIM CTYIEHT JE€MOH-
CTpUpYET:

- IOBEPXHOCTHOE 3HaHUE TEOPETUYECKOI0 MaTepuasa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, NMOHATUN M TEPMUHOB Y4eOHOW AMCIUILIMHBI, HEBEPHOE
OIIEpUPOBAHUE UMU;

- rpyOble CTUIIUCTUYECKHE U PEUEBbIC OIIMOKH.

O1eHKa «y0oeiemeopumenbHo» CTaBUTCS CTyJI€HTaM, KOTOpPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIPOTpaMMHBIN MaTepuall B 00bEMe, HEOOXOIUMOM IS TIPE/I-
cTosiel yueObl 1 paboThl 1o npodeccuu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETAX Ha BOIIPOCHI UMEIOT HAPYIIEHUS B [IOCIEI0BATEIBHOCTH H3JI0KEHUS y4eOHOro
Marepuana, JeMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KpaTKue OTBETHI TOJIKO B paMKaXx JEKIIMOHHOI'O Kypca;

- IPUBOMSAT HEUYETKHE POPMYIMPOBKHA OCHOBHBIX ITOHSATHI M 3aKOHOB;

- IMEIOT CYILIECTBEHHbIE NOTPELTHOCTH U TPYObIe OIINOKU B OTBETE Ha BOIPOCHI.

O1eHKa «xopouto» CTaBUTCA CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapyXHBaIOT TBEP/I0E 3HAHHE NTPOIPAMMHOI0 MaTepualla, KOTOPbIM M3J1aratoT cucTe-
MaTH3HPOBAHO, ITOCIIEIOBATEIBHO H YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- JIOITyCKAIOT OTJENIbHBIC TIOTPEIIHOCTH U He3HAYUTEIbHBIE OIIMOKH ITPH OTBETE;

- B OTBETaX HE JOMYCKAeT CePbE3HBIX OLIMOOK U JIETKO YCTPaHSAET OT/IeIbHbIE HETOUHOCTH
C TIOMOUIBIO JIOTIOTHUTENIFHBIX BOIPOCOB TPENOIaBaTEIs.

O1eHKa «omauuHo» CTaBUTCS CTYJIEHTaM, KOTOpbIE IPU OTBETE:

- OOHapYKUBAIOT BCECTOPOHHEE CHCTEMATUYECKOE U TITyOOKO€ 3HAaHHE MPOTPaMMHOT0 Ma-
Tepuana (3HaHHe OCHOBHBIX MTOHATUH, 3aKOHOB U TEPMUHOB Y4eOHOM TUCHUIUIMHBI, yMEHUE OIle-
pUpOBaTh UMH);

- U3JIaraloT MaTepuai JOrMYHO, IOCIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3J1araroT MaTepHall ¢ IOCTATOYHO YSTKUMH (POPMYITHPOBKAMH, ITOATBEPKAAEMBIMHU I'pa-
bukamu, HuppaMu UM IPUMEPAMU;

- BIIQJICIOT HAYYHBIM CTHIIEM PEUH;

- IEMOHCTPUPYIOT 3HaHHME MaTepHaja JIeKIui, 0a30BbIX YUEOHHKOB U JOMOJHUTEIHHOMN
JUTEPATYPHI.

4.2.1. Bonpochkl K IK3aMeHY:

1. TIpeamer xommougHoi xumuu. [Ipu3Hakum 0OBEKTOB KOIIOUTHOW XUMHUU. [loBepXHOCTHAS
sHeprusi. KonmdecTBeHHBIE XapaKTepUCTUKU aucniepcHocT. Kimaccudukarus IucrepcHbIX
cucteM. KonnouaHas XUMus 1 XUMHYECKast TEXHOJIOTHSL.

2. TloBepXHOCTHOE HATsDKEHUE: TEPMOJIMHAMUYECKOE OTpeielieHne, PU3NISCKUN CMBICIT, BITHSI-
HUE TPHUPOABI B3auMOJEHCTBYIOMMX (a3. BeiBoa ypaBHEHUS IS MOJHON (BHYTpEHHEH)
SHEPTHH TOBEPXHOCTHOTO ciios (ypaBHeHue [ m66ca-I'enpmromnsiia). 3aBUCHUMOCTh TEPMO/IH-
HaMHUYECKHX MapaMeTPOB MOBEPXHOCTH OT TEMIIEPATYPHI.

3. Meroa u36siTkoB ['M1066ca. BeiBoa hyHIaAMEHTAIBHOTO aICOPOIIMOHHOTO ypaBHEeHHs [ nOOca.
['n66coBckas aacopbums. YactHoe BblpakeHue ypaBHeHus [ n66ca. [loBepXHOCTHAsT aKTUB-
HOCTb; OBEPXHOCTHO-AKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Anre3ust 1 cMauMBaHUE; oNpeesieHus. Y paBHeHue J[ronpe a1 paboThl aare3nn. YTos cMa-
yuBaHus U ypasHeHue lOnra. Ypasuenue [ronpe-FOura mis pabots aarezuu. Biousuaue [TAB
HAa a/IFe3UI0 U CMauyMBaHUE.

[TpaBmiio ¢a3 I'm66ca u AuiciepcHOCTh. BiusHUE KPUBH3HBI TOBEPXHOCTH (IUCIIEPCHOCTH )
Ha BHYTPEHHee JaBJeHHe Tell (BBIBO U aHANIK3 ypaBHeHus Jlamnaca). Kanunnsipueie siBienus
(ypaBuenue XKiopena).

Bnusinue nucnepcHoCTH Ha TEPMOAMHAMUYECKYIO PEAKIIMOHHYIO CIOCOOHOCTh. BBIBOJ ypaB-
HEHUS KanwuispHol KoHaeHcauu KenbBuna. BiusiHue AuCnepcHOCTH HA paCTBOPUMOCTD U
KOHCTAHTY PaBHOBECHUSI XUMUYECKOMN peaKinu.

MeTo1bl TIOJTy4€HUsI TUCHEPCHBIX CUCTEM: JUCIEPrUpPOBaHME M KOHJIEHCAlUs. YpaBHEHUE
PeOunnepa st paboThl AMCHEprupoBaHus. AJCOPOIIMOHHOE MOHMKEHHE MPOYHOCTH (d(h-
dexr Pebunnepa). Konaencanus ¢pusndeckas u xumuueckas. Jueprust [ mo66ca odpazoBanus
3apo/ibliia HOBOH (ha3bl MPU TOMOTEHHOM KOHJEHCAIIMU; POJIb TIEPECHIICHUS.
Knaccudukanus mexanu3moB agcoporuu. [Ipupoma aacopOIMOHHBIX CHIT U KX OCOOCHHOCTH
npu pusudeckoi aacopOunu. BeiBoa ypaBHEHUS A7l SHEPTHH TUCTIEPCUOHHOTO B3aUMO/ICHi-
CTBUs aTOMa ajicopbata ¢ agcopoeHTom. M3orepma, n3ocrepa, M30MUKHA aCOPOIINH.
MounomonekynspHas aacop6ius, dopma u3orepmsl aacopounn. Ypasuenue I'enpu. OcHOB-
HBIE MTOJI0KEHUS TEOPUH JIeHIMIOpa, BbIBO/I ypaBHEHUS U ero aHanu3. JInnelinas gopma ypas-
HeHus JIenrMropa.

Teopus nmomumonexkyispHor ancopOuuu BOT: mcxoaHble MOJIOKEHUS, BBIBOJ YpaBHEHUS
U30TEpMBI U ero aHanus. Jluneiinas ¢opma ypasHenus bOT. Omnpenenenue yaenbpHOl mo-
BEPXHOCTH aJICOPOEHTOB, KaTaJIU3aTOPOB U Jp.

KonunuecTBeHHBIE XapaKTEPUCTUKHU MOPUCTHIX MAaTEPHUAJIOB: MMOPUCTOCTD, YAelbHas MOBEPX-
HOCTb, pa3mep nop. [lopuctelie Tena KOpnycKyaspHON, KpUCTAUIMUECKON U ry04aToil cTpyk-
Typbl, MeTOIbI X Nony4yeHus. Knaccudukamus nmop no JJyOuHUHY U TEOPUH aICOPOITUH.
AncopOniust Ha MOPUCTHIX afcopOeHTax. Teopus KanmWUIIpHOU KoHAeHcauu. KanmsipHo-
KOHJICHCAIIMOHHBIN THcTepe3uc. PacueT u Ha3HaueHue UHTETpalbHON U quddepeHIransHOI
KPUBBIX pacrpesiesieHus: 00bema Mmop Mo Ux pasmMepam.

[TorenuuanpHas Teopus aacopounu [lonsHu. AacopOIMOHHBIN MOTeHIIHAN. XapaKTepUCTH-
yeckast KpuBasi azcopOiuu. TemmnepaTypHasi MHBApUAHTHOCTh U a)UMHHOCTh XapaKTePUCTH-
YECKUX KPUBBIX.

OcobeHHocTH aacopOIMy Ha MUKPOIIOPUCTHIX afcopOeHTax. O000IeHHOe YpaBHEHHUE TEO-
pun [lyounuHa (Teopusi 00beMHOT0 3al0JTHEHHSI MUKPOTIOP ), YaCTHBIE CIIy4an 3TOr0 ypaBHe-
Hus (ypaBHeHue Jlyonnuna-Pagymkesuda). Pacuer obiiero oobema MUKpOIIOp MO U30TEpME
azcopOuuu.

Ocob6ennoctu ancop6iuu [TAB Ha rpanuie pasziena pacTBOp-BO3ayX. 3aBUCUMOCTb MTOBEPX-
HOCTHOTO HaTsDKeHHs oT KoHIeHTparuu [IAB npu cobmtonenuu 3akona ['enpu. [ToBepxHOCT-
HOE JaBJIEHUE a/ICOPOIIMOHHOM MJIEHKU. Y paBHEHUE COCTOSHUS ABYMEPHOTO ra3a Ha TIOBEpX-
HOCTU J>KUJKOCTH, pa3JIMYHbIE arperaTHble COCTOSHUS aICOpPOIMOHHBIX IJIEHOK. Bechl
Jlenrmropa u onpenaenenue pazmepoB moiiekyn [TAB.

HonoobmenHas ancopouus. [IpupogHbie U cuHTeTHYECKHE HOHUTHI. Kinaccudukaius noHu-
TOB MO KUCJIOTHO-OCHOBHBIM CBOMCTBaM. [losHas n munaMuyeckas oOMeHHbIe eMKocTH. KoH-
CTaHTa paBHOBECHSI HIOHHOTO 0OMeHa, ypaBHeHHe HUKoIbCKOTO.

BrIBoz1 ypaBHEHUS ISl CKOPOCTU OCAXKICHHS YaCTHI] B TPAaBUTAIIIOHHOM I10J1€. Y CIIOBUS CO-
omonenus 3akoHa Ctokca. CeJMMEHTAllMOHHBIN aHAIINU3, pacdyeT U Ha3HAYeHHE KPUBBIX pac-
IpeJIelIeHNs] YaCTHIL 110 pa3Mepam.

[Tpupona 6poyHOBCKOTO NBHKEHUs. [[oHATHE U OTpe/ielieHre CPEeTHEKBAIPATUYHOTO CIIBUTA
1o BbIOpaHHOMY HampaBiieHU 0. B3auMocBs3b MKy CpeAHEKBAAPATUIHBIM CIABUTOM H KO-
s dunmentom nuddysun (BeIBoA 3aKkoHA DUHIITEHHA-CMOTYXOBCKOT0). DKCIIEPUMEHTAb-
Has IPOBEPKa 3aKOHa.

CenumeHTanoHHO-M(p(Hy3MOHHOE paBHOBecHE (TUIICOMETPUYECKHI 3akoH). BriBoa ypas-
HeHus. DakTopbl, BIUAIONINE HA CEAUMEHTAIIMIOHHYIO YCTOWYUBOCTD TUCIIEPCHBIX CUCTEM.
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Mexanusmbl oOpa3zoBaHusi 1BOHHOTO 3ekTpudeckoro cinos (JI9C). CooTHOIEHU MEXKTY
JIEKTPUYECKUM IOTEHIMAJIOM M IOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHEHHs Jlumnmmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeeneHue napamerpon JI9C.

O6mue npencrasienust o Teopusix crpoenus JIC. YpaBuenue Ilyaccona-bonpuimana mms
nuddy3noit vactu JIIC u ero pemieHue s cirydas ciaado3apsikKeHHBIX TOBEPXHOCTEH. Y pas-
HeHue ['yn-Henmena.

CospemenHnas Teopus ctpoenust J19C (teopus lltepHa); pons cienupruyeckol aacopOunu,
nepe3apsaka mosepxHoctu. [Ipumepsr obpazoBanus [IIC. Ctpoenue munemisl (Gopmyssi
J3C).

ONEKTPOKUHETUYECKUE SBICHUS. DJNEKTPOKMHETUYECKUM moTeHIual. YpaBHeHue Cmoiy-
XOBCKOTO ISl 3JIEKTpoocMoca U aekTpodopesa. IhdeKTsl, He yUUThIBaeMble YpaBHEHUEM
CMOITyXOBCKOTO (TIOBEPXHOCTHAS MTPOBOJIMUMOCTb, IEKTPO(opeTHiIeckoe TOpMOKEHHE, pe-
JIaKCAIIMOHHBIN 2P (DEKT).

JlBa BUIa YCTOMYMBOCTH IUCHEPCHBIX cucTeM. JInoduisHbie 1 mrnodoOHbIe cuctembl. Kpu-
tepuii muodmibHocTH 0 Pebunaepy-Llykuny. Tepmonnnamuyeckie U KUHETHYECKHE (ak-
TOPBI arperaTUBHON yCTOMYMBOCTH JUCTIEPCHBIX cucTeM. [Ipumepsl mnopmibHbIX 1 TH0(]00-
HBIX TUCIIEPCHBIX CUCTEM.

JInoduneHeie qucnepcHsle cuctembl. Knaccuduxamus u odmas xapakrepuctuka [TAB. Tep-
MOJMHAMUKA U MEXaHNU3M MuIeu1oo0pazoBanus. Ctpoenue muues IIAB B BOAHBIX U yriie-
BOJOPOAHBIX cpeaax. ComoOunu3arus.

JInodunsHeie qucnepcHbie cucTeMbl. IcTHHHO pacTBopuMbIe U KojutouaHbie [IAB, ux kiac-
cudukanusa. Muiennoodpa3oBaHue, CTpoeHne MuIeUl; Metoasl onpeaenenus KKM. daxk-
Topsl, Biustone Ha KKM nonnbix u HemoHHbix [TIAB.

JInopoOHbIe mucniepcHBIE cucTeMbl. DaKTOPBI arperaTUBHON YCTOHYNBOCTH JIMOPOOHBIX CH-
creM. beicTpas u MeanenHas koarynauus. Kunernka koarysasiuuu no CMOJyXOBCKOMY (BbI-
BOJ ypaBHeHHs). OnpesiesieHne KOHCTaHThl CKOPOCTH M BPEMEHU MOJOBUHHOM KOATyJISILIUH.
3aBMCHMOCTB YHCJIa YACTHL] Pa3HOTO MOPsAKA OT BPEMEHH.

Teopus JJIDO. PacknuHuBaroliee 1aBjIeHUE U €r0 COCTABISIONINE. Y paBHEHHE AJIsl SHEPTUU
AJIEKTPOCTATUYECKOTO OTTAJIKWBAHUS NMPHU B3aUMOACHUCTBUM cIa003apsKEHHBIX MOBEPXHO-
crell. [loTeHnManbHbIe KPUBBIE B3AMMOJICHCTBHS YaCTHULL JUIsl arperaTuBHO YCTOMYMBOM U He-
YCTOWYMBOU JUCIEPCHBIX CUCTEM.

[Tpupona cus NpUTSHKEHUS U OTTAJTKUBAHUS MEXKJy YacTULIAMU B JUCIHEPCHBIX CHCTEMax.
VYpaBHeHUe sl SHEPTUM NPUTSDKEHHs Mexay dactuiiamMu. Koncranra ["amakepa u ee ¢puzu-
YECKUH CMBbICI. AHAJIN3 3aBUCUMOCTH CyMMapHOM 3HEPIHH B3aUMOJICHCTBUS YacTHUIl OT pac-
CTOSIHMSI MEXKAY HUMM.

@DakTophl arperaTUBHON YCTOMYMBOCTH JINOPOOHBIX TUCHEPCHBIX CUCTEM. DJIEKTPOJIUTHAsS
KoaryJsinus (KOHIIEHTpalMOHHAs M HeNTpanu3auuoHHasa koarynsauus). [Ipasuwno Ilynsie-
I"apau u 3axon epsaruna. CiocoObl cTadmin3anuu IM0(pOOHBIX TUCTIEPCHBIX CUCTEM.
CrpykTypoobpa3zoBanue B coorBeTcTBUH ¢ Teopuei JJJIPO. KoarynsaunoHHO-TUKCOTPOIIHBIE
U KOHJICHCAIIMOHHO-KPUCTAJIIN3allMOHHbIE CTPYKTYpHL. [lepexo ofHuX CTPYKTYp B ApYyTHe.
Knaccugukaus TUCHEPCHBIX CHCTEM M0 PEOJOTHMYeCKHM (CTPYKTYpPHO-MEXaHUYECKHM)
CBOMCTBAM.

HreroToHOBCKUE )uaKocTH, ypaBHeHNs HproToHa u Ilyazelinsg. MeTtoasl u3smMepeHus BI3KOCTH.
VYpaBHeHHe DUHIITENHA 17151 BA3KOCTH JUCIIEPCHBIX CUCTEM, YCIOBHS €r0 IPUMEHEHHS.
Peonornuecknii MeTox McciaenoBaHus CTPYKTYp B JTUCHEPCHBIX cHcTeMax. Peonormueckue
MoJielH uaeanbHbIX Ten (Moaenu ['yka, Hetotona, Cen-Benana-Kynona). Kpubie Teuenus
peabHBIX KHUIKOOOPA3HBIX M TBEPI0OOPA3HBIX CTPYKTYPHPOBAHHBIX CHCTEM.
KonnoniHo-XxuMHu4UeCKrue OCHOBBI OXPaHbl OKPYKAIOLIEH CpeJIbl.
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4.2.2 IlpuMep 3K3aMeHALMOHHOI0 OnJieTa:

DeepajibHOE TOCYAAPCTBEHHOE OI0KeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICLLIET0 00pa3oBaHus
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»
Hamnpasnenue noarorosku 04.03.01 Xumust
Kadenpa puznueckoit xumun
JAucunmmna «KosuiouaHas xumusi»

DK3aMeHAIMOHHBI onyteT Ne 1

1. WonooOmenHas aacopOuus. I[lpupomubie u cuHTeTHYeCKHEe HOHUTHL. Kiaccudukanus
MOHHUTOB I10 KHCJIIOTHO-OCHOBHBIM cCBoiicTBaM. IloigHas W JauHaMu4ecKass OOMEHHBIE
emkocTH. KoHCTaHTa paBHOBECHS] HOHHOTO OOMEHa, ypaBHEeHUE HUKOIILCKOTO.

2. KomionaHo-XMMUYECKHE OCHOBBI OXPaHbl OKPYKAIOIICH CPEIbl.

3aBenyroumii kadeapoit
A-p XMM. HayK, 101. N.B. ®anuna

OueHOYHBIE Cpe/CTBA ISl MHBAJIHJIOB M JIMIl C OTPaHNYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NISCKUX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH UHBAIMIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbBSI
MIPEOCTABIISETCS OTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH HPOLEYPHl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHHUs] HHBAINIOB U JIULL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBbA MPEAYCMATPUBACTCA HUCIIOJIB30BAHHUEC TCXHUUYCCKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— [Opu HCO6XO)II/IMOCTI/I JIIs O6yan-OHII/IXC$[ C OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 30J0POBbA
U MHBAJIMJOB MIpOIeypa OLIEHUBAHUS PE3ylIbTaTOB OOyYeHHs MO AUCLUILUIMHE MOXET MPOBO-
JUTHCSA B HECKOJIBKO 2TaIloOB.

ITponetypa olieHUBaHMS pe3yJIbTaTOB 00YUYE€HUS MHBAJIMIOB U JIMI] C OTPAaHUYEHHBIMH BO3-
MO>XHOCTSIMH 3/I0POBBSI MO TUCIIUTUTMHE (MOJIYIIIO) TIPEAYyCMaTPUBAET IIpeoCcTaBleHne nHpopma-
M B hopMax, alanTUPOBAHHBIX K OIPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATUS HMH(POPMALIUH:

J171st T ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst an ¢ HapyImeHnssMHM OITIOPHO-JBUIaTEIbHOTO amnapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW U 10NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEOOXO0AMMOM /I
OCBOECHHUS TUCHMILUINHBI (MOYJIs1)

5.1 OcHoBHas JiuTEepaTypa:

1. ®punpuxcoepr, 1. A. Kypc komnonanoit xumun [Tekcer] : yuebnuk / 1. A. @punpuxcoepr. -
U3n. 4-e, ucnip. u nom. - CII6. [u ap.] : Jlans, 2010. — 411 c. : wn. — (YueOHUKH 7151 BY30B.
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CrnenuanpHas ureparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

. @pounos, 0. I'. Kypc xomnongHoi xumun [ TekcT] : MOBEpXHOCTHBIE SIBJICHUS U AUCIIEPCHbBIE

cucteMsl : [yueonuk st By3oB] / FO. I'. @ponos. - Ctep. u3a., [mepeneuyatka ¢ uza. 2004 r.].

- Mocksa : AnbsiaC, 2014. - 463 c. : wi. - bubnuorp.: c. 452. - ISBN 9785903034819
I'enbdman, M. U. Komnounnnas xumus [nexkTpoHHblid pecype] : yueonuk / M.U. I'enbdman,
0O.B. Kosanesuu, B.Il. FOctparos. - CII6. : Jlamp, 2017. - 336 c. — Pexxum pocryma
https://e.lanbook.com/book/91307

5.2 lonostHMTEILHASE JIATEPATYypa:

. Hlykun, E. 1. Kommonnnas xumust [Tekcer] : yaeOHUK 151 OaKamaBpoB : YIeOHUK IS CTY/ICH-

toB By30B / E. JI. lllykun, A. B. Ilepuos, E. A. Amenuna. - 7-e u3a., ucrp. u goi. - Mocksa :
Opaiit, 2014. - 444 c. - (bakanaBp. ba3oBwii kypc). - bubmumorp.: c. 433. - ISBN
9785991627412.

. TumoBbie pacueTsl 0 (HU3UUECKON U KOJIOUTHOW XUMHUHU [ DJIEKTPOHHBIN pecypc] : yueOHOoe

nocobue / A. H. Bacrokosa, O. I1. 3agaunna, H. B. Haconoga, JI. . Ilepenénkuna . - CaHKT-
[TeTepOypr : Jlans, 2014. - 144 c. — Pexum JOCTYIIa
https://e.lanbook.com/book/45679#authors

Cymm, b. . OcHoBHI KOJUTOMAHOM XuMuH [Tekcr] : yaeOHOe mocodue Aiisi CTYACHTOB BY30B /
b. [I. Cymm. - M. : Akanemus, 2006. - 239 c. : un. - (Bsicuiee npodeccuonansHoe 00pa3oBaHue.
EctectBennbie Haykn). - bubnuorp.: ¢. 237. - ISBN 5769526343.

Ceprees, I'. b. Hanoxumust [Tekcr] : yuebHnoe mocobue mis cryaenatos / I'. B. Ceprees. - [3-¢
u3.]. - M. : Kawxknsrit qom "Yausepcurer", 2009. - 334 c. : wi. - bubmuorp. : ¢. 307-333. -
ISBN 9785982276216

Pycanos, A. 1. Munennoo6pazoBaHue B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BEIIECTB [ DJIeK-
TpoHHBIH pecypc] : MmoHorpadus / A. U. Pycanos, A. K. Ill¢kun. - Cankr-IlerepOypr : Jlans,
2016. - 612 c. — Pexxum nocryma https://e.lanbook.com/book/76283

Pycanos, A. U. Jlekuuu mo TepMoguHaMUKe TOBEPXHOCTEHN [ DNEKTPOHHBIN pecypc] : yueOHoe
nocoobue / PycanoB A. U. - CII6. : Jlawp, 2013. - 240 c. — Pexum npocrymna
https://e.lanbook.com/reader/book/6602/#1

5.3. Ilepuoanyeckasi JuTEpaTYpa:

. Komnmowpneiii xypuan - u3n. MAUK «Hayka/Uutepnepeoauka», Pleiades publishing. ISSN

PRINT: 0023-2912 (Beixoaut 1 pa3 B 2 Mecsia).

. Bectauk MI'Y.Cepus2: Xumus - uza. MI'Y um. M.B. JlomonocoBa ISSN 0579-9384 (Beixo-

vt 1 pa3 B 2 Mecsina).

N3BecTus BRICIINX YI€OHBIX 3aBEJCHHH : HAYY.-TEXH. JXYPH. XUMHUSA U XUMHUYECKasi TEXHOJIO-
rusi/ IBaH. roc. XUM.-TeXHOI. YH-T. - IBaHOBO :. ISSN 0579-2991. (BrIXOIUT €:KeMECSIHO).
«M3Bectus Axanemun Hayk. Cepus xumuueckas» XXypraan Poccuiickoii akagemnn Hayk MH-
nekc 70357 (BeIXOAHUT €KEMECSUHO ).

6. Ilepeyenb pecypcoB MH(pOPMALHOHHO-TEJeKOMMYHUKAUMOHHON ceTn «UHTep-

HeT», HeO0XOAMMBIX [IJISI 0CBOEHHSI AMCUUIJIMHBI (MOXYJIs1)

Inekmponno-ouonuomeunvte cucmemut (I6C):

1. DBC «IOPAMT» https://urait.ru/ 5

2. OBC «YHUBEPCUTETCKAA BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3.
4
5

OBC «BOOK.ru» https://www.book.ru

. OBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHDB» https://e.lanbook.com

IIpogheccuonanvrnvie 6azvi OaHHbIX

1.
2.

Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
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3. Xypuans! uzgarennscrea Wiley https://onlinelibrary.wiley.com/

4.  Hayunas snextponHas oubnuoreka (HOB) http://www.elibrary.ru/

5. TloJHOTEKCTOBBIC apXMBbI BEAYIIUX 3alaJHBIX HAYYHBIX *KYpHaJIOB Ha Poccuiickoii miar-
dopme nayunbix xypaaaoB HOMKOH http://archive.neicon.ru

6. HamuonanpHas 3JeKTpoHHas OMOIMOTEKA (IOCTYN K DJIEKTPOHHOW OMOIMOTEKe auccepra-
nuii Poccwuiickoii rocynapcrBennoi oubnnoreku (PT'B) https://rusneb.ru/

7. Ilpesunenrckas 6ubmmnoreka um. b.H. Enpruna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux aanapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17. YuuBepcuterckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

Hugpopmayuonnsie cnpasounsvle cucmemol
1. KoncynpranT Ilntoc - cipaBouHas npaBoBast cucTemMa (JOCTYI 110 JIOKaJIbHOW CETH C KOMIIb-
IOTEPOB OUOJIMOTEKH )

Pecypcol c60600n020 0ocmyna

1. KwubOepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKas nmaTeHTHas 0a3a TaHHbIX http://www.uspto.gov/patft/

3. MuHnucTepcTBO HAyKHU U BhICIIETr0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®enepanbHsbiii moptan "Poccuiickoe oOpasoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyurekius nupoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .
7. TIpoekt I'ocynapcTBeHHOT0 HHCTUTYTA pyccKoro sizbika uMeHu A.C. Ilymkuna "OGpa3oBa-
HHe Ha pycckom" https://pushkininstitute.ru/;

8. CmpaBouHo-rH(DOpMAMOHHBIN mopTan "Pycckwuii s3bik" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ClIOBapei http://www.glossary.ru/;

10. CnoBapu u sHIMKIONEAUHU http://dic.academic.ru/;

11. O6pazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepanun". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

13. XKypnan "Dxonorus u xu3sp" http://www.ecolife.ru

14. Xumwnueckas nHdopmanmonHas cetb. http://www.chemnet.ru

15. T'ocynapcTBeHHas myOanuHas HayuyHo-TexHuueckas oubnuoteka (I'TIHTB)

http://www.gpntb.ru/

Coocmeennvle I1eKmpoHHble 00pazosameibHvle U uHpopmayuonnwie pecypcol Kyol'Y
1. DOnextponHbIH KaTanor Hayunoit 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2.  DnextpoHHas 6nbmuoTeka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. Cpema MOAYJIBHOTO JHHAMHYECKOTO 00y4ueHus http://moodle.kubsu.ru

4. ba3za y4eOHBIX IUTAHOB, YU€OHO-METOIUYECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pEPEHIHA
http://infoneeds.kubsu.ru/

5. bubnuorexa nHPOPMAITMOHHBIX PECypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHbBIX
Texnonoruii http://mschool.kubsu.ru;

6. DnexTpoHHbIH apxuB gokymeHnToB KyoIl'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa30BaTeIbHBIC PECYpChI Kadeapbl HH(HOPMAIIMOHHBIX CHCTEM U TEXHOJIOTUI
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

7. MeToanueckue yKazaHus 1J1s1 00y4aIOIUXCS 0 OCBOEHHIO M CUMILIUHBI (MOIYJISA)

Oobuwue pekomenoauyuu.

N3ydeHne qUCIUIUIMHBI CIeIyeT HAYMHATh ¢ TPOPabOTKH pabouelt mporpamMmbl, 0codoe
BHUMaHUe, yAelsis HeJsIM U 3aJlayaM, CTPYKTYpe U COJEpKaHUIO Kypca.

CamocrosTenpHas paboTa MPOBOAMUTCS C LENbIO YIITYOJISHHS 3HAHUH 110 TUCIUIUIMHE U MPEy-
CMaTpUBaET:

- YTEHHE CTYJIEHTaMH PEKOMEH0BAHHOM JINTEPATYPhl U YCBOEHHUE TEOPETUUECKOIO MaTe-

puaa AUCUUILIUHBL;

- IOJTOTOBKY K TAOOPATOPHBIM 3aHITHSIM;

- paboty ¢ lHTepHeT-UCTOYHUKAMU;

- [IOATOTOBKA K 3K3aMEHY.

[InanupoBaHue BpeMEHH Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4eHHUeE
HACTOALIEH JAMCHUMIUIMHBI, CTYAEHTaM Jy4lle BCEro OCYIIECTBISATh Ha BECh CEMECTp,
npeaycMaTpuBasi IpU 3TOM PErylsIpHOE MOBTOPEHHE MPOWIEeHHOro MaTtepuana. Marepuadn,
MOJIYYCHHBIM Ha JIEKIUSAX, HEOOXOAMMO PETYJISIPHO JOMOJIHITH CBEJICHUSIMH W3 JUTEPATYPHBIX
MCTOYHUKOB, MPUBEJCHHBIX B paboyeil mporpaMme JTUCITUTUINHEI.

VYcnemHoe OCBOGHHME AMCHMIUIMHBI MPEAIojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTyJIeHTa TMyTeM IUIAaHOMEPHOW, TOBCEAHEBHOW paboThl. JIis OCBOEHHUS AMCHMILIUHBI
"Konnounnas xuMus" mpu caMOCTOSITEIbHON paboTe CTYACHT N0KEH UMETh:

1. KoHcnekt nexiuii B OyMakHOM HIIM DJIEKTPOHHOM BUJIE.

2. Y4eOHHKH B COOTBETCTBHH CO CITUCKOM JIUTEPATYPHI.

3. Tetpanp i 1abOpaTOPHBIX padoT.

Paboma c koncnekmom nexyuii.

[IpocmMoTpuTE KOHCHEKT cpa3y MOCIIE 3aHATUNA, OTMEThTE MaTepual KOHCIIEKTa JICKIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHMS M1 MOHUMaHudA. IlomelTaiitecb HaWTH OTBETHl HaA
3aTPyIHUTENBHBIE BOIIPOCHI, HCIOJb3Yysl PEKOMEHIYEMYIO JINTEpaTypy. ECii caMOCTOSTENBHO HE
ylanoch pazoOparbcsi B Marepuaie, chopMyIupyilTe BOMPOCH U OOpaTUTECh 32 MOMOILBIO K
IpernoAaBaTeNio Ha KOHCYJIbTallMM WK Onvkaiiimeil jnexkuuu. PerynspHo oTBoauTe BpeMs AJis
MIOBTOPEHMSI NPOMJECHHOTO MaTepuaya, IpOBEpss CBOM 3HAHUSA, YMEHUS W HAaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix padom.

JIaGopatopHbie pabOTHI BBITOIHSIIOTCS O0YJAIONIMMHCS B MaJlbIX rpymmax (00baHO 2-3
yejoBeka). B Hauvane Kypca NMPOBOAMTCS MHCTPYKTaX MO TEXHHMKE O€30MacHOCTH paboThl B
XUMUYECKOW J1abopaToOpud M COCTaBisieTcs TrpaduK BBITOJHEHUS JA0OpPAaTOPHBIX pPaboT.
Brimonnenue nabopaTopHoit pabOThI BKIIOYAET B ¢e0sI CIETYIONIUE TAllbI:

1) moATrOTOBUTEIBHBIN 3Tall (CAMOCTOSTENIbHASI paboTa CTYACHTOR);

2) nosryuyeHue IOIyCKa K BHIITOJHEHUIO 3KCIIEPUMEHTALHON YacTu 1a00paTopHOi paboThI
(koHTaKTHas paboTa ¢ MpenoaaBaTesieM KakJ101i Majlol TPYIIIbI);
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3) BBINIOJIHEHUE DKCIEPUMEHTAIBHOM YacTh JabopaTopHOM padOThI MOA KOHTPOJIEM
IperoiaBaTe’s;

4) aHaNM3 MOJIyYEHHBIX PE3yNIbTaTOB, (JOPMYIUPOBKA BHIBOJA M IMOATOTOBKA K 3aIUTE
1ab0opaTopHOi PabOTHI (MOXKET BBIMOJHITHCS KaK CAMOCTOSITENIbHAS paboTa CTyAeHTa JIoMa, HIIN
01 KOHTPOJIEM IIPETIOAaBaTes B TEUCHUE BPEMEHHU, BBIJICIIEHHOTO Ha 1a00paTOpHbIE pabOThI WK
B XOJIC HHON KOHTAKTHOW pabOTHI C MPETOIaBaTEIIeM);

5) 3amuTa 1abopaTopHOil pabOThI (KOHTAKTHAS paboTa ¢ MPEINoaaBaTeIIeM).

[Tocrne BHIMOTHEHHS BCEX 3THUX 3TAIOB JIA0opaTOpHasi paboTa CUUTAETCS BBITOJIHEHHOM.

IloozomosumenvHuiii sman.

Ilepen 3ansTHeM oOydaromuMcsi HEOOXOIUMO TIOJTOTOBUTCS K  BBIOJHEHHUIO
naboparopHoii paboThl. TeopeTnueckas moAroToBKa HEOOXOAMMa J1JIsl TPOBEICHUS HIKCIIEPUMEHTA
U JIOJDKHA TPOBOJUTHCS OOYYAIONIMMHKCS B TIOPSIKE CaMOCTOSTENnbHOW padotel. Ee crmemyer
HAYMHATh BHHUMATEJIbHBIM pa300pOM PYKOBOJCTBA K JiabopaTopHoil pabore. Teoperuueckas
MOITOTOBKA 3aBEPIIIACTCS MPEABAPUTEIHHBIM COCTABIICHUEM OTYETa B 1a00PATOPHOM KypHAIIE CO
CJIEYIOIIUM MOPSIKOM 3aMUCEei:

HaszBanue paboThbI.

Lens paboThI.

ObopynoBanue.

Xona paboThl, KOTOPBII B TOM YHCII€ BKIIOYAET PUCYHKH, CXEMbI, TaOIUIbl, OCHOBHBIC
GopMyIIBI JUTSI ONPENCIICHUS BEIMYHMH, a TakKe pacdyeTHble (QOPMYIbl IS OMpPEICIICHUs
MOTPEIIHOCTEH U3MEPSEMBIX BETHUHUH.

Ilonyuenue oonycka Kk 8bINOIHEHUIO IKCNEPUMEHMATILHOU YACMU 1AO0PAMOPHOL pabOmbl.

[Ipuctymas k 1abopaTopHbIM paboTaM, HEOOXOAUMO MOJYUUTh Yy JIA0OpaHTa IPUOOPHI, pe-
aKTUBBI U 000pYyIOBaHUE, TPeOyEeMBbIC JIJIS BHIMIOJTHEHUS paboThl. Pa300paThCcs B HAa3HAYCHUH Ma-
TEepHaNIOB, XUMUYECKOHN TOCY/IbI, MPUOOPOB U MPHUHAIEKHOCTEH B COOTBETCTBUU C UX TEXHUYE-
CKUMH JaHHBIMU. [10JTyduTh JOITYCK K BBITIOJHEHUIO JTaOOPAaTOPHON paboTHI y MperoaBaTells.
JlomycK CTyIEHTHI MOJIy4aloT B pe3yJbTaTe YCTHOTO OMpOoca MPenoiaBaTeiaeM O MOPsAIKe BhIMOJI-
HEHUS KCIEPUMEHTA, IPETYCMOTPEHHOTO JaHHOU J1a00paTOpHOM pabOTOM.

Buinonnenue sxcnepumenmanvrou yacmu 1abopamoprol pabomsi N00 KOHMpPOleM npe-
nooasameis.

3areM oOy4arolIuecs: BBITIOMHSIOT dKCIEPUMEHTANBHBIN dTan 1abopaTopHO padoThHI, B
X0J1e KOTOPOTO 3aIHCHIBAIOTCS BCE M3MEPEHHBIC BETMUMHBI C 00s3aTeIbHBIM YKa3aHUEM UX pa3-
MEPHOCTH B 4icTOBUK. He JomyckaeTcsi HCIOJIb30BaHHE YePHOBHKOB /JIsl 3alIUCH YKCIEpPH-
MEHTAJIbHBIX JaAHHBIX, 3aMUCh KAPAHAAIIOM U HHbIE CMIOCO0BI, Ial0IHe BO3MOKHOCTh KOP-
PEKTHPOBKH MOJIy4YeHHBIX pe3yJbTaToB. B ciydae, eclii B METOIMYECKUX yKa3aHUSAX K J1a0o-
paTopHO paboTe MPEUTOKESHBI TAOHIIBI HITH IA0JIOH JITSI 3aITCH YKCIIEPUMEHTATBHBIX JTaHHBIX,
TO 3aIIOJIHAIOTCS 3TH TaOIHIIBI UK 11a0I0H. B MTHOM ciydae 3amuch SKCIepUMEHTATbHBIX TaHHBIX
JIeNIaeTCsl CTYACHTOM B TIPOM3BOJILHON (hopMme.

[To okOHYaHWUU BBHITIOTHEHHsS SKCIIEPUMEHTA CTYEHTHI JOJKHBI MPUBECTH CBOE pabouee
MECTO B MOPSJIOK U BBIMBITh UCTIOJB3YEMYI0 XUMHUYECKyF0 Ttocyay. [locie atoro pabodee Mecto
CIaeTcs MPeToAaBaTeNio WK JTJA00paHTY U B 1a00PAaTOPHBIH KypHAI CTYJEHTa CTABUTCS OTMETKA
O BBITIOJTHEHUH KCIIEPUMEHTAIILHOM YacTH Ja00paTOpHON paboOThI ¢ 00A3aTeIbHBIM yKa3aHUEM
JaThl €€ BBITOJHEHUS.

AHanuz noayuenHvlx pe3yibmamos u YopmMyIuposKa 8b1800a(08).

MoeT BBITIOTHSITHCS KaK CaMOCTOSITeIbHAsE paboTa CTyJeHTa JJ0Ma, HITH TI0J] KOHTPOJIEM
npernoaaBaTessl B TeUCHHE BPEMEHH, BBIJICICHHOIO Ha Ja0OpaTOpHBIC paObOThI WM B X0 UHOM
KOHTaKTHOH paboTsI ¢ mpenogasaresieM. CTyJeHTHI JOJDKHBI BHITIOJIHUTH BCE HEOOXOIUMEBIE pac-
YeThl COTJIACHO METOAMYECKHM YKa3aHUSM K BBITOJHEHMIO JIAOOPAaTOpHBIX paboT. B mabopatop-
HOM JKypHaJIe IPUBOATCS BCE HEOOXOIMMBIE PACUETHI C YKa3aHWEM Pa3sMEpPHOCTEH MOTydeHHBIX
BEJIMYHH, a TAKKE BCE TPapUKU U PUCYHKU B COOTBETCTBUU C TpeOOBaHMS J1a0OpAaTOPHOTO Mpak-
THKyMa.
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B ciyuae, eciu B xoze 1abopaTtopHoil pabOThl UMEET MECTO IPOTEKaHNE XUMUYECKUX pe-
aKIIW, BCE OHU JIOJKHBI OBITH 3aITUCAHBI B JJAOOPATOPHOM JKYpHAJIE B MOJICKYJISIPHOM, TTOJTHOM
MOHHOM M COKpAalIeHHOM HOHHOM Buje. Jlamee Ha OCHOBaHMH IMOJYYEHHBIX PE3YJIbTAaTOB CTY-
JIEHTHI JOJDKHBI C(DOPMYITHPOBATH M 3aIMCATh BBIBOJI, KOTOPBIH JIOJDKEH OBITh COTJIACOBAH C 3asB-
JICHHBIMU LIETISIMU U/UITU 3a/1ladaMu J1adopaTopHOil paboThl. BeiBOA JOMKEH colep:kaTh HE0OXO-
JUMYI0 KOJTMYECTBEHHYIO HH(OPMAITHIO.

[Ipu moAroToBKe K 3amuTe J1abopaTopHON pabOThl HEOOXOAUMO OTBETUTH HA MPEITI0KEH-
HbIE KOHTPOJIbHBIE BOIIPOCHI, KOTOPbIE UMEIOTCS MOCIe KaX10i 1adoparopHoii paboTsl. Ocoboe
BHHUMAaHUE B X0JI¢ TECOPETUUECKON MOATOTOBKH JIOJIKHO OBITh OOpaleHO Ha MOHUMaHue pu3uye-
CKOM CYIIHOCTH Iporiecca(oB), U3yJarOmuUXcs B Xoe padboThl. J{J1s1 CAaMOKOHTPOJIS B KaXI0M pa-
0oTe MpuBeACHbI KOHTPOJIbHBIE BOIIPOCH, HA KOTOPbIE 00ydaroImuiica 00s3aH 1aTh YeTKUe, Ipa-
BUJIbHBIC OTBETEHI.

3awuma nabopamopnoii pabomul

JUJIs TMOATOTOBKHM K 3alIUTE OTYETa CICIYeT MPOAHATU3UPOBATH SKCIICPUMEHTAIBHBIC
pE3yNbTaThl, COMTOCTABUTh UX C U3BECTHBIMU TEOPETUUYECKUMU MOJIOKEHUSMU, CIIPABOYHBIMU WIIH
JTUTEPATypHBIMUA JaHHBIMH, 00OOIIUTH PE3yJIbTAaThl MCCICIOBAHUN B BUJIE BBIBOJOB IO padoTe,
MOJATOTOBUTH OTBETHI HA BOMPOCHI, MPUBOAMMBIE B METOJAMUYECKUX YKA3aHUSIX K BBIITOJTHEHHUIO
nabopartopHbIX padoT. 3amuTa JIaOOpaTOPHBIX PabOT MPOUCXOJUT B BUAC cOOECeIOBaHHS C
npenojaBareneM Mo JabopaTopHOil paboTe C 00s3aTeNbHON MPOBEPKON MpernogaBaTesieM
1abopaTopHOTO KypHalla crTymeHTa. [l ycrmemHo# 3ammuTel 1ab0paTopHO pabOTHI CTYACHT
JIOJKeH MPEAOCTaBUTh JA0OpATOpHBIA  JKypHal, OGOPMJICHHBIH B COOTBETCTBHH C
YCTAaHOBJICHHBIMH  TPEOOBAaHHWSAMH,  BKJIIOYAas  HAJIMYHNE  OTMETKM O  BBINOJHCHHUU
AKCIIEPUMEHTANILHOM yacT paboThl. B xo1e ycTHOM Gecesbl ¢ mpenoiaBaTeneM CTYACHT JOJIKEeH
MIPOJICMOHCTPHPOBATH 3HAHUE TIEJIeH U 3a/1a4 BBIMIOJTHCHHON pa0OTHI, 3aKOHOB, KOTOPHIC JIXKAT B
OCHOBE HaOIIOJIaeMBIX B XOJI€ pa0OTHI SIBICHUHN, MPOJAEMOHCTPUPOBATh YMEHHE aHATH3UPOBAThH
MOJYYeHHYIO MH(OPMAIMIO U JeNaTh Ha €e OCHOBE BBIBOJBL. B 3TOM ciydae B abopaTopHOM
JKypHaJle Ha COOTBETCTBYIOIIEH pabOTe CTABUTCS MOMETKA «3a4TEHO», POCIUCH MPernoJaBaTes,
MpUHsBIIEr0 paboTy, U AaTa 3ammThl padoThl. [locie »Toro maboparopHas paboTa CUMUTAETCS
BhIMOJTHEHHON. JlomyckaeTcs 3amurta 1a00paTOpHBIX pabOT WHAMBHIYATbHO HIIM B COCTaBe
MaJIBIX TPYII 00yYaroNINXCsl, COBMECTHO BBIITOJIHSBIINX JTaHHYIO padoTYy.

B ocBOoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMLIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs 0OJIBIIIOE 3HAUEHUE UMEET MHIMBUyaIbHas yueOHas paboTa (KOHCYJIbTalluu) — J0H0JI-
HUTEJIbHOE pa3bsiICHEHNE yueOHOro Marepuara.

WunuBuayanbHble KOHCYNIBTAllMM MO0 TPEIAMETY SBISIFOTCS BaXHBIM  (PakTopoMm,
CHOCOOCTBYIOUIMM ~ MHIMBUAYAIN3alUd OOYyYeHHs] W YCTAHOBJICHHIO KOHTAaKTa MEXIY
npernoiaBaTesieM U 00YJaroIUMCsT HHBAIHAOM HITH JTUIIOM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/I0POBBSL.

8. Ilepeuyenb MH(POPMALMOHHBIX TEXHOJIOIHIi, HCMOJIb3yEeMbIX NMPHU OCYLIECTBJICHUH
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILIHHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

ITpu npoBeieHUN JEKIIMOHHBIX 3aHATUI UCIIONB3YIOTCSA MYJIbTUMEANHHBIE TPE3EHTAIUH.

B xopne BwimosiHEeHUs1 1abopaTopHbIX padboT oOyuwaromuecs ucnoab3ytor [IK mis obpa-
OOTKHU pe3yNbTaToOB SKCIIEPUMEHTa U MPEACTABICHUS MOJIYYEHHBIX JIAHHBIX B BUJAE I'papUKOB U
prlahidiig

Jlnst morcka MHPOPMALIMU NP TOATOTOBKE K TEKYLIEMY U MPOMEXYTOYHOMY KOHTPOJIIO
HEeo0x0MMo Han4re Kommbiotepa ¢ Web 6pay3epom, MoaKIroUeHHOTo K ceTr "MHTepHeT" ¢ 10-
CTYIIOM K TOUCKOBBIM CUCTECMaM 06H_[CFO Ha3Ha4YCHU.

8.1 Ilepeyenb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecnedeHust

1. Microsoft Windows.
2. Microsoft Office Professional Plus (Word, Excel, PowerPoint).
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3. IlporpamMmmHOe obecrieueHue sl CIIab0BUIAIINX.

8.2 llepeuenb He0OXOAUMBIX HHGPOPMANUOHHBIX CIIPABOYHBIX CHCTEM
1. Dnexrponnas 6ubaroTeunas cuctema eLIBRARY.RU (http://www.elibrary.ru/).
2. MynpTHARCHMIUIMHApHAS pedepaTuBHO-OnOIMorpaduueckas 6a3a qaHHbIx HCTUTYTA HAYy4-
Hou uHpopmaruu CLIA (http://apps.webofknowledge.com/).
3. CupaBouno-mipaBoBas cuctema «Koncyasrant ITmoc» (http://www.consultant.ru).
4. CnpaBounas mpaBoBas cucrema ["apant (http://garant.ru/).
5. Hayunas snextponnas oubmmoreka (http://elibrary.ru/)
6. [TomHOTEKCTOBAsI HAyYHAast Oa3a JaHHBIX MEXKIYHApOAHOIrO u3natTeiabcTBa Elsevier.
(http://www.sciencedirect.com)
7. Scopus (SciVerse Scopus) My IbTUAMCHHUILTHHAPHAs OuOinorpadpuyueckas u pedeparuBHas
0a3a JIaHHBIX, CO3/IaHHAs U3IaTeNIbCKOM Kopropanuei Elsevier (WWW.SCOpUS.com)

9. MaTepuajibHO-TexHHYecKasi 0a3a, HeoOXoauMasi I OCyIIeCTBJICHUsSI 00pa3oBa-
TeJBLHOI'0 NMPoIecca Mo AUCHUILINHE (MOIYJIIO)

3aHATHS JOJHKHBI ObITh 00ECIIeUeHbl BCEM HEOOXOAUMBIM ISl TPOBEAEHUS Ja00PaTOPHBIX
pabot no yuebHoil nuctuniannae «KomnonaHas Xumus», 1adbopaTopus cHabXkeHa pyKOBOJICTBAMHU
JUTS. BBITIOJTHEHHS JTAOOPATOPHBIX PaboT, yueOHO-T1a00paTOPHBIM 000pYIOBaHNEM, PEAKTUBAMHU
JUIs SKcIiepUMeHTa. B pacnopskeHuu NOKHBL ObITh TaOOpaTOPHBIE YCTAHOBKH JJISl UCCIIEI0Ba-
HUSl OCHOBHBIX XapaKTEPUCTUK KOJUIOUJHBIX cucTeM. JlJis mpoBeneHus JeKIui-BU3yaanu3auui u
JEeKIMH-KOH(pepeHINH UMeeTCsl MyJIbTUMEIniHAasl arnapaTypa U HOyTOyK.

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIUITIINHBI

No Bun pabor
(MOyJIsl) M OCHAIIIEHHOCTD

1. JlexunoHHbIE 3aHATUA | YueOHas ayAuTOpUs Ul MPOBEACHUS 3aHITHI JIEKIIMOHHOTO
tuna, 350040 r. Kpacnonmap, yn. CraBpomnonbckas, 149,
Ne 234c, ykommiekToBaHHasi KOMILJIEKTOM ydyeOHON MebenH,
unTepaktuBHas qocka SMART Board, kopoTko(hoKycHBII HH-
TE€pPaKTUBHBIA IPOEKTOP, HOYTOYK, MeJIoBas TOCKa.

2. JlaboparopHble  3aHs- | YueOHas ayAuTOpUs AJIS MPOBEACHUS 3aHATHI J1a00paTOpHOTO
TUS tumna, 350040 r. Kpacunoaap, yn. CraBpomnosibekas, 149, Ne 328c,
YKOMIUIEKTOBAaHHAsl CIEIUATU3UPOBAHHON MeOeblo, BBITSIK-
HOW CHUCTEMOW BEHTWJIALIMH, TOCKOW, CPEICTBAMHU MOXKapPHOM
0€30MacHOCTH ¥ OKa3aHUs MEePBON METUIIMHCKON TTOMOIIIH, Jia-
OopaTOpHBIM 00OpYAOBaHUEM: BECHI JaOOpaTOpHbIE, mKad Cy-
[IWJIBHBIA, MEIIaaKd MarHUTHbIE, pH-MeTphl-HOHOMEpHI; KOH-
JYKTOMETPBI; CIIEKTPOPOTOMETPHI, MYJIbTUMETPHI, HA0OPHI XH-
MHUYECKOU MOCYBl M PEaKTHUBOB.

3. ['pynnoBele (MHAUBHU- | AyTUTOPHS 7S IPOBEIEHUS IPYNIOBBIX U MHAUBUIYaJIbHBIX

NyajgbHbIe) KOHCYNbTa- | KoHcynbTanuii, 350040 r. Kpacnonap, yn. CraBpomonibckas,

§1050%¢ 149, Ne 332c, ykoMILUIEKTOBaHHAs! ya4eOHO MeOEIIbI0, METOBOM
JTIOCKOH, IEpeHOCHOE MYJIbTUMEIUIHOE 000pyI0BaHuE.

4, CamoctositensHass pa- | KaOuHer st caMOCTOSITENhHOM paboThl, OCHAIIICHHBI KOMITh-

6ota IOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHMS] K CETH

«MHTEpHETY», MPOTPaMMON IKPAHHOTO yBEIMYEHHUS U obecrie-
YEHHBIN IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa3oBa-
TenapHYI0 cpeny yHuBepcuteTa (140, 341c, 337¢, 329¢).
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