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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 KOJIJIOWJHON XMMHHU, a TAKXKe 0COOEHHOCTEN NIOBEIEHUS
JUCIIEPCHBIX CUCTEM U M3y4YEHUE [TOBEPXHOCTHBIX ABJICHUM, IPUMEHEHUE 3TUX OCHOB B IIPAKTHU-
YEeCKOU JESTEIbHOCTH YEJIOBEKA.
1.2 3aga9y JUCHUILINHBI

3agaun yuyeOHOM TUCIMILIMHBI COCTOAT B MOMYyYSHUH MPO(ECCHOHATBHBIX 3HAHUN, OCBO-
€HHMM [IPAKTUYECKUX HABBIKOB M YMEHHUH B 00JIACTH KOJUIOUJHOM XUMUM. B paMkax AUCHUIUIMHBI
«Konnmoungnast Xxumus» u3ydarorcs GpyHaaMeHTaIbHbIE 3aKOHbI, 0€3 KOTOPBIX HEBO3MOXHO TOHH-
MaHHME COBPEMEHHBIX TEXHOJIOTMYECKHUX MPOLIECCOB, IPUMEHSIEMBIX B IIPOMBIIUIEHHOCTH, B CTPO-
UTEJIbCTBE, a TAKXKE MU 3alUUTE OKpYyKarolel cpeabl. JlucnepcHble CUCTEMBI IIUPOKO PACIIPO-
CTpaHeHbl B IpUpo/ie (Bo3ayX, BOJa, I0YBa) U B TEXHOC(EpE, C HUMU CBSI3aHbI CIIOKHEHIINE IKO-
JIOTHYECKHUE MPOOIIEMBI (IIPOMBIIIUIEHHBIE BBIOPOCHI, CTOKH, OTXObI IIPOU3BOJCTBA U T.1.).

K ocHOBHBIM BOIpocaM, H3y4yaeMbIM B JaHHOM KypcCe, OTHOCSITCSI: CBOMCTBA IpaHuUL pa3-
nena (a3 (Mex(a3HbIX TOBEPXHOCTEH); MOBEPXHOCTHBIC SIBICHUS (a1copOuus, cMaunBaHue, Ka-
NWUISIPHBIE SBJICHUS M 3JIEKTPOIOBEPXHOCTHBIC SIBJICHUS); IYTH U YCIOBUS 0Opa3oBaHUs HC-
MIEPCHBIX CUCTEM, UX MOJIEKYJISPHO-KUHETUYECKUE U ONITUYECKUE CBOICTBA; YCTOMYMBOCTD U IBO-
JFOLMSL IUCHEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHHME U PEOJIOIMYECKHE CBOMCTBA JUCIEPCHBIX
CUCTEM; U3yUEHHE IyTEeN U CIIOCOOOB YIpPaBIEHUS CBOMNCTBAMU JUCIIEPCHBIX CUCTEM.

IToBepxHOCTHBIE ABJICHUS (CMauMBaHUe, aJicCOPOLMs, KOArYIILKs) JIeXKaT B OCHOBE 00JIb-
100 YKCia IPOMBIIUIEHHBIX MPOLECCOB: (hoTanus, OTCTauBaHUe, GUIbTPALUs, IPaHyIupOBa-
HUe, CyLIKa U JIp. Y HUBEPCAIBHOCTh JUCIIEPCHOTO COCTOSTHUS BELIECTBA ONpeaeisieT GyH1aMeH-
TaJIbHOCTh U MEKIUCLUILIMHAPHOCTh KOJUIOMJHON XMMHUH, €€ POJIb U 3HAUEHHUE JJIS psjia ecTe-
CTBEHHBIX HAayK: T'€0JIOTUH, TIOYBOBEICHH, OMOIOTUH, MEUIIMHBI, MAaTEPHATIOBEACHNUS.

3HaHME 3aKOHOMEPHOCTEN, IPUCYILIUX TUCIEPCHBIM CUCTEMaM, HEOOX0IUMO, KaK JIJIsl OIl-
TUMH3ALMN TEXHOJIOTHYECKUX POIIECCOB, TaK U JIJIsl HOJIYUYEHUS Pa3InYHbIX MAaTEPUAIIOB C 3a1aH-
HBIMHM CBOMCTBaMU: MOJIMMEPOB, JIEKAPCTB, MUIIEBBIX MPOAYKTOB, CMa30YHbIX MaTEpHaJIOB, Iie-
MEHTa, KepaMHUKH, OyMaru, a Tak’e MpH pellieHUH BOIPOCOB OXPaHbl OKPYKAIOIIEH Cpe/ibl.

1.3 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JucuumuimHa «KonmonaHas XumMush» OTHOCUTCS K o0si3aTenbHol yactu broka 1 "{uciu-
IUIMHBI (Molynn)" yuyeOHoro 1iaHa no HamnpasieHuto noarotoBku 04.03.01 Xumus. B cooTset-
CTBHHM ¢ pabouuM y4eOHBIM IJIAHOM JUCIMIUIMHA U3y4yaeTcs Ha 4 kypce. Bun npomexytouHoit
aTTeCTallUU: SK3aMEH.

N3zyuenuto nuctuniansbl «KosutonaHas XuMush) TOJKHO MPEALIECTBOBATh U3yUEHHE JHC-
nuruinH: «Matemarukay, «BBenenue B repmoiuHaMuKky», «Heoprannueckas xuMusy», «Pu3nkay,
«AHanuTU4ecKas XUMus», «PU3nUecKre MeTo/Ibl aHanu3a» «Dusnueckas XuMHUs»

1.4 TlepeyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS 110 JMCHMILJIMHE, COOTHECEHHBIX C IJIa-
HHPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

N3yuenne manHOW y4eOHOW MUCIUIIMHBI HaIpaBiIeHO Ha (QopMUpoBaHHE Yy OOydaro-

LIMXCS CIEAYIOINUX KOMIIETEHIINN:

KO}I N HAUMECHOBAHWE MHIAMNKATOPa PeSyJ’lBTaTBI o6yqe1-m;l 10 TUCLIMIIJIMHEC
JOCTHXKCHUS KOMIICTCHIIMHU

OIIK-1. CiocobeH aHamM3UpOBaTh U HHTEPIPETHPOBATH PE3YJIBTATHl XUMHUYECKUX HKCIIEPUMEHTOB, HAOIIOICHUI
U U3MEpEeHUI
NOIIK-1.1. CucremaTH3npyer 1 aHAJIU3UPYET pe- | 3HAET OCHOBBI COBPEMEHHBIX TEOPHH B 00JIaCTH KOJIOUTHON
3yJIBTaThl XMMHUYECKHX DKCIIEPUMEHTOB, HaOJO- | XMMHH; CBOWCTBA KOJUIOMJHBIX CHCTEM; Oa30BbIC IPE/ICTAB-
JICHUH, N3MEPEHNH, a TAKXKE Pe3yJIbTaThl PACYETOB | JICHHUS O KUHETHKE CTPYKTYPOOOpa30BaHUS M YCTOHYMBOCTH
CBOMCTB BEILIECTB U MaTE€pHUaIOB KOJJIOUIHBIX CHCTEM

YMEET HCIIOIb30BaTh TEOPETUYECKHE OCHOBBI (DyHIaMeH-
TaJIBHBIX Pa3fesioB KOMJIOUAHON XUMMHU IPU PEIICHUH Mpo-
(heccnoHaNBHBIX 337124, KOJIMIECTBEHHO ONMCHIBATH SBJICHHUS,
MIPOMCXOISIINE B KOJUIOUAHBIX CHCTEMaX




KOZ( 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘leHI/IH 110 JTUCHUIIJIMHEC

BJIAJICET CHCTEMOW (DyHIAMEHTAIbHBIX XHMHUYECKUX MOHSI-
TUH; METOIaMH W TIPHEMaMH IIOMCKa, 0OpabOTKH, aHaln3a
MpHU pelIeHUH TPO(ECCUOHANBHBIX 3aj[ay; METOJaMH aHa-
nu3a pe3yJbTaTOB U3MEPCHUI HA OCHOBE CHUCTEMBI (pyHIa-
MEHTAJIbHBIX XUMHYCCKIX MOHATH, 0a30BbIX 3HAHUH QyHIa-
MCHTAJIbHBIX PA3JICJIOB KOJUIOMTHONW XUMHUH

HOIIK-1.2. [IpennaraetT HHTEPIPETALUIO PE3YIb-
TaTOB COOCTBEHHBIX IKCIIEPUMEHTOB M PacyeTHO-
TEOPeTUUEeCKUX PaboT ¢ UCIOJIb30BAHUEM TEOpe-
TUYECKUX OCHOB TPAJAWIIMOHHBIX M HOBBIX pasfe-
JIOB XUMHHU

3HACT MCTOJbI U3YUCHUA U aHAIN3a CBOMCTB KOJUIOMIHBIX CH-
CTEeM, MCXaHU3MbI 1 3aKOHOMEPHOCTHU NPOTCKAHUA XUMUNYC-
CKUX IIpOLEeCCOB

YMECT NPOBOJAUTH Kauye€CTBEHHbBIN U KOJIMYSCTBCHHBIN aHAIN3
XHUMHUYCCKOTO COCTaBa KOJIJIOMAHBIX CHCTEM C HCIIOJIB30Ba-
HHUEM PACUYETHBIX METOIOB OIPEACIICHUI CI)I/I3I/IKO-XI/IMI/I'~I€-
CKHMX BEJIUYHH W MOHHUMaHUs 0a30BBIX SaKOHOMCpHOCTeﬁ ux
N3MCHCHMHA

BJIaACCT paCUCTHBIMHU MCTOAAMHU OIIPCACIICHUS (1)I/ISI/IKO'XI/I-
MHYCCKUX BCJIMYHMH IIPU PCIICHUHN NIPUKIAAHbIX XUMUYCCKUX
3aJ1a4 B o0JacTu KOHHOHHHOﬁ XUMHNHU

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

3HAET ATAIlbI TUIAHUPOBAHWS, TPOBEACHUS U OITUCAHUS XUMH-
YEeCKOro JKCIIEPUMEHTA C LENbI0 M3YYEHHs PEAKI[MOHHOU
CHOCOOHOCTH JMCTICPCHBIX BEIICCTB

yMeeT NMPOBOAUTH MOMCK JUTEPATypHBIX JAHHBIX U CPABHU-
TEJIbHBIN aHAJIN3 Pe3yJIbTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB
U pacyeTHO-TEOPETHUECKUX PadoT

BJIaACCT METOJAaMH KOMINICKCHOI'O CUCTCMHOI'O IIOAXOda K
PACCMOTPEHUIO XUMHUYCCKUX TMTPOLECCOB U CBOCTB KOJUIOU/I-
HBIX CUCTCEM

OIIK-2. CriocoOeH IpOBOINUTE ¢ COONIOACHUEM HOPM TEXHUKH O€30TMACHOCTH XUMHYECKUH IKCTIEPHUMEHT, BKITFO-
Yasi CHHTE3, aHaJIN3, U3y4eHHe CTPYKTYPHI M CBOMCTB BELIECTB U MAaTEPHAIIOB, HCCIIEA0BAHNE MPOLIECCOB C UX y4a-

CTHEM

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

3HaeT TpeOOBAHUH TEXHUKN OE30IaCHOCTH IIPH paboTe C XH-
MHUYECKHMH BEIIECTBAMHU

YMEeT pealIn30BbIBaTh Oe30MacHyI0 paboTy B 1a00paTOPHBIX
YCIIOBUSIX ¥ 00J1a71aTh yCTOHYMBBIMH HaBBIKaMU PaOOTHI C XH-
MHUYECKHMU CpeIaMu

BIIAJICCT HAaBBIKAMHU OC3pHUCKOBON pabOTHI B YCIOBHUAX J1a00-
paTopuu U yMEHHEM OpraHu3aIiy 0€30macHON paboThI ¢ XH-
MUYECKHUMH CPEAaMHU

NOIIK-2.2. CuHTe3upyeT BeliecTBa U MaTepHaIbl
pa3HON IPUPOJBI C UCIIOIB30BAHUEM HMEIOIINXCS
METOJIIK

3HAET 0a30BBIC U CIICIHAJIBHBIC OKCIEPUMCHTAJIbLHBIC METO/IbI
CHHTE3a MaTCpUaJioB C BBICOKOU JUCTICPCHOCTBIO

YMECT OCYHICCTBJIATh KaK IMPOCTHIC, TaK U CJIIOKHBIE MHOTO-
CTaJII/II\/’IHBIe CHUHTEC3bI JUCTICPCHBIX CUCTEM

BJIaACCT HABBIKAMU 110 BBIJICJICHUIO BCUICCTB pa3nanof/'I npu-
POJIbI, 4 TAKKC HABBIKAMU CHUHTETHYCCKOTO IIJIAHUPOBAHUA

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

YMECT OIpeACIsATh XUMUYECKUN COCTaB KOJUIOMJHBIX CUCTCM

BJIaaACCT 3HAHUAMU O KHHCTHYCCKUX 0COOEHHOCTSIX XUMUYE-
CKHX peaKuHﬁ 1 BJIMSAHHA Ha HUX Pa3IMYHBbIX (I)aKTOpOB C
YYETOM JUCIICPCHOCTHU

HOIIK-2.4. Uccnenyet cBoiicTBa BELIECTB U MaTe-
pHAaNOB C UCMOJB30BaHHEM COBPEMEHHOIO Hayd-
HOTO 000pyIOBaHUS

3HA€T OCHOBHBIC XHWMHUYCCKHE H (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IC ME-
TOAbI NIPUMCHACMBIC JI OLICHKH JUCHIEPCHOCTU U YCTOfIQH-
BOCTHU KOJIJIOWJHBIX CUCTEM

YMECT HCHOJIb3Yyd COBPEMCHHOC HMCCJICA0BATCIILCKOC O60py-
JOBaHHUC IIOKa3aTh B3aMMOCBA3b yCJ'IOBI/Iﬁ CHUHTE3a Aucnepc-
HBIX CHCTEM U UX CBOMCTBaMU

BIIJICET JIOTHKOM PabOTHI ¢ COBPEMEHHBIM 000pYIOBaHUEM,
00YCITIOBJICHHOH TeM WJIM MHBIM METOJOM B OCHOBE IIpuOopa




2. CTpyKTypa U copep:KaHue TUCHUIIHHBI.

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT.

OO6mmast TpyI0€MKOCTh TUCIUIIIMHBI cocTaBisgeT 4 3ad.en. (144 yaca), ux pacnpeaencHue
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 THIA 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 pa3zienon (Tem) AyTopHas 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. ONeKTpUUecKue CBOICTBA AUCHEPCHBIX 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 JeKIIHOHHOr0 TUIIA

Ne

HaunmenoBanue
pazzgena

ConeprxaHue pasjena

®opMa TeKyLero
KOHTPOJISL

1

2

3

4

OCHOBHBIE CBOMCTBA I10-
BEPXHOCTEH pazaena a3

IToBepxHocTHas 3Heprus ['md6ca u nosepx-
HOCTHOE HATsHKEHHE. MeTOIbl ONpeIesIeHUs
IIOBEPXHOCTHOTr0 HaTskeHus. KpaeBoii 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

TepMonnHaMuyeckue yCIOBHS CMadyMBaHUS
U pacTtekaHus (TMOJHOTO CMadyMBaHHS) 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 CMauMBaHUs B )KMBOM npupoje. Ka-
nuwuispHoe  AasieHue. [lepBblii  3akoH
Jlarnaca. 3aBUCIMOCTb JIaBJICHUSI HACHIIICH-
HOTO Mapa U PaCTBOPUMOCTH OT KPUBH3HBI
MOBEPXHOCTH pas3fiefia COCYIIECTBYIOIINX
¢a3 (3axon Tomcona (KensBuna)). Camoripo-
W3BOJIBHBIE TIPOIIECCHI COOMpATENFHOU pe-
KpUCTAITU3allMU, HM30TePMHUYECKON Tmepe-
TOHKH BEIIECTBAa, KANMWUIIPHOH KOHJECHCa-
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-HEAKTHBHBIC
BemecTsa. M30TrepMa MOBEpXHOCTHOIO HATS-
keHnus. YpasHenue [lumkosckoro. [loBepx-
HOCTHasi akTUBHOCTh. [IpaBuno lrokmo —
Tpaybe. MoHOMoONEKyIsIpHAs aACcOpOIHs,
ypaBHEHUE HU30TE€PMBI aacopou
JIbarmropa, @perinanuxa. [lomumonexyisap-
Has agcop6uus. KanumispHas KoHaeHcanus,
abcopbuus, XxeMocopOLHs.

YcerHBIM onpoc,
KOHTPOJIbHAS pa-
oora

DJIEKTPUYECKUE CBOMCTBA
JUCTIEPCHBIX CUCTEM.

DNEKTPOKMHETUYCCKUE SIBIICHUS: DJIEKTPO-
¢dopes, IMEKTPOOCMOC, MOTEHIUATBl CEIU-
MeHTanuu u mnpotekanus. CoBpeMeHHbIE
MPEJCTABIICHHS O CTPYKTYPE ABOWHOTO DJIEK-
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. DddextT Mapanronu-I'udoeca (3¢-
(dexTuBHas ~ yOpyroctb  aAcOpOILMOHHBIX
CJIOeB) Kak (akTop CTaOMIM3AlUU TIJICHOK,
neH, sMmynbcui. Crabwiusupyromee en-
CTBHE JIBOMHBIX TU(PQY3HBIX CIOEB HMOHOB.
CTPYKTYpHO- MEXaHM4YeCcKHil Oapbep mo Pe-
OuHaepy Kak (PakTop CHIBHOW cTabuim3a-
nuu. Koarymsanust n1ogoOHBIX 307e# 3iiek-
TPOJIUTAMH: OCHOBBI Teopuu Jlepsruna-
Jlannay-®epres-OpepOeka. [IpaBuio
ynpue-I'apau. 30HBI yCTOMYMBOCTH INpU
nepe3apsiike KOJJIOUIHbBIX YaCTHIL.

6 |CtpykTypooOpa3oBaHue,
PEOJIOTHYECKHE U CTPYK-
TYPHO-MEXaHUYECKUE
CBOMCTBA JAUCICPCHBIX CH-
cTeM

Tunel qucnepcHeIX CTPYKTYp. JucnepcHbie
CTPYKTYpBI, (hopMupyromuecss B pacTBopax
BBICOKOMOJIEKYJISIPHBIX COeIMHEHMM. Peono-
TMYECKHE CBOMCTBA AMCIIEPCHBIX CHUCTEM.
VYpaBHeHue OWHINTEHA; MPUYMHBI aHOMa-
JIMM BSI3KOCTU JMCIIEPCHBIX cHucTeM, 3hdek-
TUBHAs BsA3KOCTh. [lonmHas peosiormyeckas
KpUBasl JUCIIEPCHOM CUCTEMBI C KOAryJIsLy-
OHHOM CTPYKTYpOH

Tect

7 |KomnouaHO-XUMHUUYECKHE
OCHOBBI OXpaHbl OKpYXka-
FOIIEN Cpeabl

CniocoObl ouncTkH Tuapochepbl (BOABI) OT
KOJUIOWJHBIX  3arps3HEHUil  (Koaryssius,
Gbaokymsus, KoanecueHIus, GuibTpoBaHue
n  ynbTpaduibTpanus, UeHTpudyruposa-
HUe).

OuncTKa BOJBI OT TOBEPXHOCTHO-aKTUBHBIX
Y pa3NUYHBIX TOKCUYHBIX BOJIOPACTBOPUMBIX
3arps3HEHUN (TIeHHas cemapanus, aacopo-
LU, MOHHBIM OOMeH, BBefeHHe amopdu3o-
BaHHBIX 3apOJBIIIEH KPUCTAJUIN3ALUH, CO-
TIOOMIHM3AITHS).

YcTHbIi 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. VYceroitunBocTh  |JlMcTIepCHOHHBIN aHAIW3 CYCIIEH3UH METO- | cAada oT4eTa 1o J1abo-
JUCIIEPCHBIX CU- |IOM CEAMMEHTAIMU B TPABUTAIIMIOHHOM paTopHoii paboTe
CTEM noJie

2. Ancop6rmonnsie |MccnenoBanue B3aMMOCBS3U MEXKIY MIOBEPX-| cAaya oTyeTa 1o jgabdo-
CJIOW U WX BJIUS- |HOCTHBIM HATSHKEHUEM U aJIcCOpOIeit paTopHoi pabote
HHE Ha CBOMCTBA
JUCIIEPCHBIX CU-
CTEM

3. Ancop6rronHsie | XpoMaTorpaduueckoe pa3ieieHue CMeCH | ¢1ada oT4yeTa 1o jado-
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 ancopOIy U3 BOJHOTO pac-
TBOpA HAa aKTUBHOM YTJIe

clada oT4eTa 1o Jiabo-
paTopHoii pabore

DJIEKTpUYECKue
CBOMCTBA JIHC-

IEPCHEIX CUCTEM.

OnpeneneHHe OJICKTPOKHUHETHUYCCKOI'O I10-
TCHOHAJIa MCTOAOM 3JICKTPOOCMOCA

c/lava oT4yeTa 1o Jiabo-
paTopHoii paboTte

DIIEKTpUUYECKHE
CBOMCTBA JIUC-

MEPCHLIX CUCTCM.

Onpenenenye MEeKTPOKUHETHIECKOTO I10-
TEHI[MaIa METOJIOM 3JIeKTpodopesa

clada oT4eTa 1o Jiabo-
paTopHoii pabore

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

OnpeneneHne KpUTUHIECKON KOHLIEHTPALUU
MUIIeIUI000pa3oBaHus B pactBopax [TIAB

c/1aya oTyeTa 1o jabo-
patopHoi pabote

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

OnpeneneHue N3032JIEKTPUIECKON TOUKU
pacTBOpa JKeJIaTHHbI 110 3aBUCUMOCTH MYyT-
HocTH OT pH cpenbl

caava oT4era 1o jabo-
paTopHOi paboTe

AncopOIoHHbIE
CJIOU U UX BJINS-

HHE Ha CBOMCTBA
JIUCTIEPCHBIX CH-

cTeM

HccnenoBanue 30H KoaryJjsinuunu

c/laya oTyeTa 1o jabo-
paTopHoii paboTte

10.

AncopOIoHHbIE
CJIOM U MIX BJIHSA-

HUE Ha CBOMCTBA
JMCTIEPCHBIX CH-

cTeM

W3yueHre Koarysiuy THAPO30JIs THIPOK-
cHjIa Kenesa

c/la4ya oTyeTa 1o jabo-
paTopHoii paboTte

11.

YcToNuuBOCTD
JIUCIIEPCHBIX CU-
cTeEM

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

caada oTdera I1o Jrabo-
patopHoii padote

12.

CrpykTypoobpa-
30BaHHeE, PEOJIO-
THYECKHE U
CTPYKTYPHO-M€-
XaHUYECKHUE
CBOMCTBA JHC-
MEPCHBIX CUCTCM

CTpyKTypHO-MEXaHUYECKHUE CBOMCTBA JIUC-
MIEPCHBIX CUCTEM

c/laya oTyeTa 1o jabdo-
paTopHoii paboTte

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




2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceUyeHusl AJIsl CAMOCTOATEIbHOIH 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. MeToaudeckue peKOMEHIalluU 0 MOATOTOBKE OTYETA 110 J1abo-

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 (CAaMOCTOSTENLHON) pabOTHI CTYIEHTOB: METO/IU-
yeckue ykazanus / cocT. T.I1. Cropoxenko, 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 nomn. - CII6. [u ap.]
: Jlansp, 2010. — 411 c. : un. — (Yuebnuku ais By3oB. CrienuanbHas
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. - Ctep. uzn., [mepeneyarka ¢ uza. 2004 r.]. -
Mocksa : 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.I1. 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 ans By3oB. CrienuanbHas
mateparypa). — bubmmorp.: ¢. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc komnounnoi xumun [ TekcTt] : moBepx-
HOCTHBIC SIBJICHUS M TUCTIEPCHBIE CUCTEMBI : [ y4eOHUK /ISl BY30B] /
IO. I'. ®pomnos. - Ctep. usg., [mepenevarka ¢ uzxa. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubauorp.: c. 452. - ISBN
9785903034819

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

4. Metoandeckre peKOMEHIAIluH K OpTraHU3aluu ayIUTOPHOU U
BHEAYJIUTOPHOM (CaMOCTOSATENHbHON) pabOTHI CTYI€HTOB: METOAU-
yeckue ykazanus / cocT. T.I1. Cropoxenko, 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-
MeXyTouHoi atrre- |HUK / J[. A. @punpuxcoepr. - U3a. 4-e, ucnp. u nomn. - CII6. [u ap.]
cTanuu (PK3aMeH) : Jlanp, 2010. — 411 c. : un. — (YueOnuku 1151 By30B. CrieriuanbHas
nuTeparypa). — 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. - Ctep. u3a., [mepeneyarka ¢ u3a. 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. Ilounnok, A.B.
becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii roc. yu-T, 2018.
89 c.

VY4eOHO-METOIUYECKUE MaTepuasbl Il CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCS W3
YHCJIa MHBAINOB U JIMI C OTPaHMYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrasisitores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€YaTHOW (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. Oﬁpa3OBaTeanLIe TEXHOJOIuH, IPUMEHAECMBIC IIPA OCBOCHUHU NUCHHUIIJITHHBI

B xozxe n3yueHust TUCHMIUIMHBI IPETyCMOTPEHO UCIOJB30BaHUE CIIEAYIOLINX 00pa3oBa-
TEJIbHBIX TEXHOJOTHUI: JIEKIINH, 1a00paTOPHBIE 3aHITHSI, CAMOCTOSITENIbHAsA padoTa CTy/I€HTOB.

KoMIIeTeHTHOCTHBIN MOAXOA B paMKax IPENOAABaHUs AUCLHUIUIMHBI PEAIN3YeTCs B MC-
MOJIb30BaHUN MHTEPAKTUBHBIX TEXHOJIOTUI M aKTUBHBIX METOOB (TMpobsieMHast JeKIHsl, paboTa B
MaJbIX TPyMIax) B COYETAaHUH C BHEAYITUTOPHOI pabOTOM.

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

AnantuBHbIe 00pa3oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE NTPU U3YUYEHUU JUCIUILTUHBI
— JIJIS1 JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbsl IPEAYCMOTPEHA OpraHu3alus KOHCYJIb-
TalUi C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

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

Texymuii KOHTPOJIb MPOBOAUTCS B (hOPME YCTHOTO OIpoca Mo pazjesiaM y4eOHOU Mmpo-
IpaMMBbl, BBITMIOJHEHUS! TECTOB, KOJUJIOKBUYMOB, PELICHUs KOHTPOJIBHBIX padoT, 3amuThl Jabopa-
TOPHBIX PabOT U BHYTPUCEMECTPOBOM aTTECTALIUH.

N3yuenue AUCHUIIIMHBI 3aBEPIIACTCS 3K3aMEHOM, Ha KOTOPOM IPOBEPSIETCS YCBOCHHUE
3HAaHUU U YMEHUHN PUMEHSATH 3TH 3HAHUA AJ151 9P PEKTUBHOTO UCIIOJIb30BAHNS OCHOBHBIX 3aKOHOB
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KOJUTOUTHOM XUMHH B CBOCH MPo(heCCHOHATBLHOM NeITeIbHOCTH.

TecToBbI€ 3a/1laHUsI COCTOUT U3 Psijia TEOPETUUYECKUX BOMPOCOB MO TEMATHUYECKUM pasjie-
JaMm pabodeit mporpaMMbl y9eOHON AUCITUTUTHHBIL.

Cucrema OLIEHOK BBIIMOJTHEHUS! KOHTPOJIBbHOTO TECTUPOBAHUS:

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

— «XOPOILI0Y» — KOJIMYECTBO MPABUIBHBIX 0TBETOB OT 70% 10 84%;

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

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

4.1.1 lIpumepsbl TECTOB:

TECT1
mucruivaa 'KouronnHas xumMus'
IToBEpXHOCTHBIE SBJICHUS U IUCIIEPCHBIE CUCTEMBI
OCHOBBI TEPMOIMHAMUKH ITOBEPXHOCTHBIX SIBJICHUI
JlucrnepcHOCTh U TEPMOJIMHAMUYECKUE CBOWCTBA TEIl
Kanwuisapueie sBnenus, ypasHenue JKropena

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

2. 6 — IOBEPXHOCTHOE HATSYKEHUE JKUJKOCTH; I'y — PAINyC MEHUCKA XKUAKOCTH; p — INIOTHOCTh
AKHUJIKOCTH; Po — IUIOTHOCTh ra30BoOM (a3bl; g — yCKOpeHHe CBOOOJHOrO naieHus. BeicoTa moiHs-
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 — paANyC MECHUCKA ) KXUAKOCTH; p — IIJIOTHOCTH
KUOKOCTU, Po — IMJIIOTHOCTDH ra3oBou (1)33131; g — YCKOpPCHUC CB060,Z[HOFO maJgcCHUA. Bricota IMOJJH -
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 BbICOTAMH MOAHATHS )KUJKOCTH B CTEKIITHHOM KallMIUISIpe
(hk) u Mexy creknsHHbIMA TUTacTUHaMU (hrr), €y AaMeTp Kanuuisipa paBeH PaCcCTOSHUIO
MEX/y TUITACTHHAMU (KalWJUISAp U TUIACTUHBI YACTUYHO MOTPYXKEHBI B OJIHY U TY K€ )KUJKOCTB).

1. h]{ = hn

2. hx = 2hn

3. hg= (1/2)hn
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 OIYIICHHBIMA B CMa4YUBAIOITYIO
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 THAPOPHIEHYIO TOBEPXHOCTD

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

9. Ha npencraBieHHOM pUCYHKE TIOKa3aH MEHHUCK KHKOCTH B KalMJUISPE, UMEIOIIEM JIHO(UITb-
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 — KpI/IBI/I3Ha HOBerHOCTI/I KUIAKOCTH, Orr U Or-x — HOBerHOCTHBIC HATsOKCHUA Ha rpa-
HUIIaX TBEPJOTO Teja C ra30Boi (pa3oil M )KUIKOCThIO, COOTBETCTBEHHO; 0 — KkpaeBoit yroJ. Kuu-
KOCTb He OyJeT CaMOITPOM3BOJIBHO MPOMUTHIBATH TOPUCTOE TEJIO MPHU YCIOBUH
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TECT2
mucnuraa 'KommtonaHas xuMus'
[ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI
AicopO1usi ra30B ¥ IapOB Ha MOBEPXHOCTU TBEP/BIX TEIN
Ancop61ust Ha OJTHOPOAHOM MOBEPXHOCTH
3axoH ['enpu, ypaBHeHue Jlenrmropa

1. B cooTBeTcTBUU C 3aKOHOM ['€HpHU HauanbHBINA Y4aCTOK U30TEPMBI a1cOpOLUH (IIPU MaJIbIX
KOHIIGHTPALUAX WX AABJICHUSX) JOJKEH OBbITh

1. BBIMYKJIBIM 10 OTHOILIEHHUIO K OCH a0CIuCC

2. BOTHYTBIM 10 OTHOILIEHHIO K OCH abcuuce

3. TMHEWHBIM

2. 3axon ['erpu cobmromaercs
1. Ipu BBICOKON KOHLIEHTpALMHM (1aBJIeHUU NTapoB) ajicopdbara
2. IpY HU3KOM KOHIIEHTPAH (JaBJICHUH MAapoB) afcopOara
3. B cpenHeill yacTu U30TepMBbI aICOPOLIUU

3. YpaBHeHue JIeHrMIopa HCIIONB3yETCs B ClIydae
1. HenoKkanTM30BaHHOW a7CcOpPOLMK HA SHEPTETUYECKH OJJHOPOIHON MTOBEPXHOCTHU
2. JTIOKaNU30BaHHOM a/IcOPOLIMU HA SHEPTETUUECKU HEOAHOPOIHON OBEPXHOCTH
3. TOKaTM30BaHHOW a7cOPOLIMK HA SHEPTETUYECKH OJJHOPOIHOM MOBEPXHOCTH
4. KanmISPHOM KOHAEH AU

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

3. MaKpOIOPHCTHIX a1COPOEHTAX
K
A=A P

[ru]
5. Koncranra K, Bxopsiias B ypaBHenue JIeHrmiopa 1+ Kp , IPEICTaBIsET COOOI KOH-
CTaHTY
1. ckopocTH amcopOIuu
2. aicopOIIMOHHOTO PAaBHOBECHS
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 aacopOous; 6 — CTENeHb 3aMOTHEHUS TTIOBEPXHOCTH aICOP-
OenTa; K — KOHCTaHTa aIcOpOIIMOHHOTO PAaBHOBECHUS; C — PAaBHOBECHAsI KOHIICHTpAIHS ajcopoara.
VYpaBHenue JleHrmiopa B 00J1aCTH HU3KHX KOHLEHTPALMA TPUHUMAET BU

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 — aacopbuus; A. — MakcuMalibHas aacopouus; K — koHcTaHTa aIcOpOIIMOHHOTO 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 padora 1

no aucuuiuinHe «KosnouaHas XuMus»
1. Ilo kakoMy ypaBHEHHIO MOKHO paccuuTaTh MOJHYIO MOBEPXHOCTHYIO 3Hepruto? Kakue nan-
HbI€ HEOOXOIUMBI JIJIsl TAKOTO pacueTa?
2. Kax BimsieT TMCIiepCHOCTh BEUIECTBA HA €r0 PEeakIMOHHYI0 CIIOCOOHOCTS, IaBJICHHUE Mapa,
pPacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHSI XUMHUUYECKOM peakuu?
3. Ucnonb3ys ypaBHenue bOT, paccunraiite yeapHY0 MOBEPXHOCTH aICOPOCHTA O TAHHBIM
00 aacopOuuu azoTa:
p/ps 0.1 0.2 03 04
A-10°, M3 /kr 0.31 0.71 0.93 1.09
[Tmonaae, 3aHMMaeMasi MOJIEKYJIOM a30Ta B INIOTHOM MOHOcIo€, paBHa 0,16 HM?, IJIOTHOCTb
azora 1.25 kr/m>,
4. PaccuuTaiite paboTy aare3uu pryTu kK crexiy npu 293 K, ecam u3zBecteH KpaeBoil yron ©
=130". IlosepxHOCTHOE HaTskeHHe pTyTH 475 MJIx/M%. Haiimute kod(uIEEHT pacTeKkaHHs
PTYTH IO IOBEPXHOCTHU CTEKIIA.

4.2 ®oHJ1 OLIECHOYHBIX CPE/ICTB /Il MPOBEAeHUs MPOMEKYTOUYHON aTTeCTAUM

dopma KOHTPOJIS TS IPOBEACHUS MPOMEXKYTOYHOM aTTECTAINHU 0 TUCIUILIMHE — dK3a-
MeH. CTyneHTBl 0053aHbl CAATh YK3aMEH B COOTBETCTBHM C PACIIUCAHUEM U YUEOHBIM IUIAHOM.
Ok3aMeH sBisieTcsl (POpMON KOHTPOJISI YCBOCHHUS CTYIEHTOM y4eOHOW MPOrpaMMbl MO JUCIH-
wmHe. Jlo caauu sK3aMeHa CTY/ICHT JI0JDKEH BBIITOJIHUTH J1a00paTOpHbIE M KOHTPOJIbHBIE PaOOTHI.
3amuTa 7a00paTOPHBIX pabOT OCYIIECTBISETCS B TEUEHUE CEMECTPA MOCIE BBIIIOJHEHUS dKCIIe-
PUMEHTAJILHOW 4acTH pabOThl HA OCHOBAHMH MPOBEPKH NMHUCBMEHHOTO OTYETa U YCTHOTO W/WIH
MACbMEHHOTO OIPOoca 00YYaIoNMUXCs 10 TeMe JlabopaTopHoi paboThl. [Ipu 3TOM nmomyckaercs Ha
ouHOU (hopme oOyueHust mpomnyck He Oonee 20% 3aHATHIA, ¢ 00s13aTENLHON OTPaOOTKON MPOoMy-
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IIEHHBIX Ja00paTOPHBIX padbOT. CTYyEHTHI, Y KOTOPBIX KOJINYECTBO MIPOIYCKOB MPEBBIIIAET YCTA-
HOBJICHHYIO HOPMY, HE BBIIIOJHHUBIIME BCE BUBI paOOT U HEYIOBIETBOPUTEIHHO paboTaBIINE B
TEYEHUE CeMecTpa, MPOXOAIT coOeceJOBaHUE C IpernojaBaTesieM, KOTOPbIH ONpalIMBaeT CTY-
JICHTa Ha TPEIMET BBISBICHUS 3HAHUS OCHOBHBIX MOJIOKEHUH AMCUUIUIMHBL. [l cllaun sK3aMeHa
o0yyaroImuiics 10JKEeH 1aTh YOBIETBOPUTENIbHbBIE OTBETHI HA BCE BOIPOCHI.

Pexomenayercs cienyromue KpUTEpUu OLEHKH TEOPETUYECKUX 3HAaHUK Ha SK3aMEHE.

OrueHka «Heyooe1emeopumenbHo» BHICTABISIETCA B TOM Clly4yae, €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, HEOOXO0IUMOM JUTS 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 TOJILKO B paMKax JIEKIIMOHHOI'O Kypca;

- IPUBOMSAT HEUYETKHE POPMYIMPOBKHA OCHOBHBIX MTOHSATUH M 3aKOHOB;

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

O1eHKa «xopouto» CTaBUTCA CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapyXHBAIOT TBEPI0E 3HAHHE NIPOTrPAMMHOI0 MaTepualla, KOTOPbIM M3J1aratoT cucTe-
MaTH3HPOBAHO, ITOCIIEIOBATEIBHO H YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- JIOITyCKAOT OT/JENIbHBIC TIOTPEITHOCTH ¥ He3HAYUTENIbHBIE OITUOKH MTPU OTBETE;

- B OTBETaX HE JOMYCKAeT CEPbE3HBIX OLIMOOK M JIETKO YCTPaHSAET OT/IEIbHbIE HETOUHOCTH
C TIOMOUIBIO JIOTIOTHUTENIFHBIX BOIPOCOB TPENOIaBaTEIs.

O1eHKa «omauuHo» CTaBUTCS CTYJIEHTaM, KOTOpbIE IPU OTBETE:

- OOHapYKUBAIOT BCECTOPOHHEE CHCTEMATHIECKOE U ITyOOKOE 3HAHHUE MPOTPAMMHOT0 Ma-
Tepuana (3HaHHe OCHOBHBIX MOHSTUH, 3aKOHOB U TEPMUHOB YU4€OHOM TUCIMITIIMHBI, yMEHHUE OIle-
pUpOBaTh UMH);

- U3JIaraloT MaTepuai JOrMYHO, IOCIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3J1araroT MaTepHal ¢ TOCTATOYHO YSTKHUMH (POPMYINPOBKAMH, ITOITBEPKTAEMBIMH I'pa-
bukamu, HuppaMu UM IPUMEPAMU;

- BJIQJICIOT 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 aucriepcHOCTH. Kiaccudukaius aucriepcHbIX
cucteM. KonnouaHas XUMus 1 XUMHYECKast TEXHOJIOTHSL.

2. TloBepXHOCTHOE HATSDKEHUE: TEPMOJIHMHAMUYICCKOE OnpeiesieHue, (PU3NISCKUI CMBICT, BITHS-
HUE TPHUPOABI B3auMOJEHCTBYIOMMX (a3. BeiBoa ypaBHEHUS IS MOJHON (BHYTpEHHEH)
SHEPTHH TOBEPXHOCTHOTO cios (ypaBHeHue ['n66ca-I enpmromnsiia). 3aBUCHUMOCTh TEPMO/IH-
HaMHUYECKHX MapaMeTPOB MOBEPXHOCTH OT TEMIIEPATYPHI.

3. Meroa u36siTkoB ['M1066ca. BriBOa hyHIaMEHTAIBHOTO aICOPOIIMOHHOTO ypaBHEeHHsI [ nO6ca.
I'n66coBckas ancopbuus. YactHoe BblpakeHue ypaBHeHus: [ n06ca. [loBepXHOCTHAs 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 papHeHue Jlronpe ayis paboTsl aare3un. YTroy cMa-
yuBaHus U ypasHeHue lOnra. Ypasuenue [ronpe-FOura mis pabots aarezuu. Biousuaue [TAB
Ha a/IF€3UI0 U CMauMBaHHUE.

[TpaBmiio ¢a3 I'm66ca u AuiciepcHOCTh. BiusHUE KPUBH3HBI TOBEPXHOCTH (IUCIIEPCHOCTH )
Ha BHYTpEHHee JaBJeHue Tell (BbIBO U aHalu3 ypaBHeHus Jlamnaca). Kanuispablie siBieHus
(ypaBuenue XKiopena).

Bnusinue nucnepcHoCTH Ha TEPMOIMHAMUYECKYIO PEAaKIIMOHHYIO CIIOCOOHOCTh. BhIBO ypaB-
HEHUS KallwUIIpHON KoHAeHcauuu KenbBuHa. BinsHue aucnepcHOCTH Ha pacCTBOPUMOCTD U
KOHCTAHTY PaBHOBECHUSI XUMUYECKOMN peaKinu.

MeTo1bl TIOJTyY€HUSI TUCHEPCHBIX CHCTEM: JUCIEPrUpPOBaHME M KOHJIEHCAlUs. YpaBHEHUE
PeOunnepa mis paGoThl AuCHeprupoBaHus. AJICOPOIMOHHOE TMOHMKEHHE MPOYHOCTH (d(h-
dexr Pebunnepa). Konaencanus ¢pusndeckas u xumuueckas. Jueprust [ mo66ca odpazoBanus
3apo/ibliia HOBOH (ha3bl MPU TOMOTEHHOM KOHJICHCALIUU; POJIb MEPECHIICHHUS.
Knaccudukanus mexanu3moB agcoporuu. [Ipupoma aacopOIMOHHBIX CHIT U KX OCOOCHHOCTH
npu pusudeckoit agcopOuuu. BeiBo ypaBHEHHS 17151 SHEPTUH JUCTIEPCUOHHOTO B3aUMOJCH-
CTBUs aTOMa ajicopbata ¢ agcopoenTom. M3orepma, n3ocrepa, M30IMUKHA aJICOPOITUH.
MounomonekynspHas aacop6ius, dopma u3orepmsl aacopounn. Ypasuenue I'enpu. OcHOB-
HBIE TIOJIOKEHHS TeOpUH JIEHrMIOpa, BRIBOJI YpaBHEHHS M €T0 aHau3. JImHeitHas ¢popma ypas-
HeHus JIenrMropa.

Teopust nmonumonexkyisipaon ancopOuuu bOT: mucxoaHble MONOKEHUS, BBIBOJ YpaBHEHUS
U30TEpMBI U ero aHanus. Jluneiinas ¢opma ypasHenus bOT. Omnpenenenue yaenbpHOl mo-
BEPXHOCTH aJICOPOEHTOB, KaTaJIn3aTOPOB U JP.

KonunuecTBeHHBIE XapaKTEPUCTUKHU MOPUCTHIX MAaTEPHUAJIOB: MMOPUCTOCTD, YAelbHas MOBEPX-
HOCTb, pa3mep nop. Ilopuctsie Tena KoprnycKyasspHON, KPUCTAJUIMUECKOM U ry04aToil cTpyk-
Typbl, MeTOIbI X Nony4yeHus. Knaccudukamus nmop no JJyOuHUHY U TEOPUH aICOPOITUH.
Ancopbuust Ha mOpUCTHIX azcopOeHTax. Teopust kanwusspHON KoHAeHcanuu. KanwinspHo-
KOHJICHCAIIMOHHBIN THcTepe3uc. PacueT u Ha3HaueHUe UHTETPATbHON U AuddepeHInaIbHONR
KPUBBIX pacrpesiesieHus: 00bema Mmop Mo Ux pasmMepam.

[TorenuuanbHas Teopus aacopounu [lonsau. AacopOLMOHHBIN MOTEHIIMAT. XapaKTePUCTH-
yeckasi KpuBas aacopouuu. TemneparypHas HHBApUAHTHOCTh U aMHHOCTb XapaKTEPUCTH-
YECKUX KPUBBIX.

OcobeHHocTH aacopOIMy HA MUKPOIIOPUCTHIX ajcopbenTax. O000IeHHOEe ypaBHEHUE TE€O-
pun [lyoununa (Teopusi 00beMHOTO 3aNIOTHEHHS MUKPOTIOP), YaCTHBIE CIIy4au ATOTO ypaBHe-
Hus (ypaBHeHue Jlyonnuna-Pagymkesuda). Pacuer obiiero oobema MUKpOIIOp MO U30TEpME
azcopOuuu.

Ocob6ennoctu ancop6iuu [TAB Ha rpanuie paszaena pacTBOp-BO3ayX. 3aBUCUMOCTb MTOBEPX-
HOCTHOTO HaTsDKeHHs oT KoHIeHTparuu [IAB npu cobmtonenuu 3akona ['enpu. [ToBepxHOCT-
HOE JlaBJIEHUE a/ICOPOIIMOHHOM MJIEHKU. Y paBHEHUE COCTOSHUSA ABYMEPHOTO ra3a Ha IOBEepX-
HOCTU J>KUJKOCTH, pAa3JIMYHBbIE arperaTHble COCTOSHUS aJCOpPOIMOHHBIX IJICHOK. Bechl
Jlenrmropa u onpenaenenue pazmepoB moiiekyn [TAB.

HonoobmenHnas ancopoumst. [Ipupoaasie u cunTeTrnueckue HOHUTHL. Kitaccudukanus noHu-
TOB I10 KUCJIOTHO-OCHOBHBIM cBoMcTBaM. [lonHas u quHamMuyeckas oOMeHHble eMKocTH. KoH-
CTaHTa paBHOBECHsI HOHHOTO 0OMeHa, ypaBHeHUEe HuKoIbCKOTO.

BrIBoz1 ypaBHEHUS ISl CKOPOCTU OCAXKICHHS YaCTHI] B TPAaBUTAIIIOHHOM I10J1€. Y CIIOBUS CO-
omonenus 3akoHa Ctokca. CeJMMEHTAlMOHHBIN aHAIN3, pacdyeT U Ha3HAYeHHE KPUBBIX pac-
IpeJIelIeHNs] YaCTHIL 110 pa3Mepam.

[Tpupona 6poyHOBCKOTO ABIKEHUs. [loHATHE U ONIpe/ieNieHrne CPeTHEKBAIPATUYHOTO CIIBUTA
1o BbIOpaHHOMY HampaBiieHU 0. B3auMocBs3b MKy CpeAHEKBAAPATUIHBIM CIABUTOM H KO-
s dunmentom nuddysun (BeIBoA 3aKkoHA DUHIITEHHA-CMOIYXOBCKOT0). DKCIIEPUMEHTAb-
Has IPOBEPKa 3aKOHa.

CenumenTanmonHO-11u(h(Hy3nOHHOE paBHOBecHe (TUIICOMETPUYECKUI 3aKkoH). BriBoa ypaB-
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 o0pa3zoBaHus 1BOHHOTO 3nekTpuueckoro cios ([I9C). CooTHOmEHUS MEXIY
JIEKTPUYECKUM IOTEHIMAJIOM M IOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHEHHs Jlumnmmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeaesneHue napamerpon 19C.

O6mume npencrasienust o Teopusix crpoenus JIC. YpaBuenue Ilyaccona-bonpuimana nms
nuddy3noit vactu JIIC u ero pemieHue s cirydas ciaado3apsikKeHHBIX TOBEPXHOCTEH. Y pas-
HeHue ['yn-Henmena.

CospemenHnas teopus ctpoenus J19C (teopus IltepHa); poas crienududeckoit aacopOuu,
niepe3apsaka moBepxHoctr. [Ipumepsl obpazoBanus [IIC. Ctpoenue munemisl (GopmMyIsl
J3C).

ONEKTPOKUHETUYECKUE SBICHUS. DJNEKTPOKMHETUYECKUM moTeHIual. YpaBHeHue Cmoiy-
XOBCKOTO ISl 3JIeKTpoocMoca U aekTpodopesa. IbdeKTsl, He yYUThIBAEMbIE YPaBHEHHEM
CMOITyXOBCKOTO (TIOBEPXHOCTHAS MTPOBOJIMUMOCTb, IEKTPO(opeTHiIeckoe TOpMOKEHHE, pe-
JIaKCAaIIMOHHBIN 2 (]eKT).

JlBa BUIa YCTOMYMBOCTH IUCHEPCHBIX cucTeM. JInoduisHbie 1 mrnodoOHbIe cuctembl. Kpu-
Tepuii muodmibHocTH o0 Pedunaepy-1lykuny. Tepmonunamudeckue u KuHeTHUYeCKHUe (pak-
TOPBI arperaTUBHON yCTOMYMBOCTH JUCTIEPCHBIX cucTeM. [Ipumepsl mnopmibHbIX 1 TH0(]00-
HBIX JTUCIEPCHBIX CUCTEM.

JInoduneHeie qucnepcHsle cuctembl. Knaccuduxamus u odmas xapakrepuctuka [TAB. Tep-
MOJIMHaMHUKa U MeXaHu3M Muleooopasoanus. Ctpoenue muteni [TAB B BogHbIX 1 yriie-
BOJOPOAHBIX cpeaax. ComoOunu3arus.

JInodunwsueie qucnepcHbie cucteMbl. IcTuHHO pacTBopuMbIe U KoiutouaHbie [TAB, ux kiac-
cudukanusa. Muiennoodpa3oBaHue, CTpoeHne MuIeUl; Metoasl onpeaenenus KKM. daxk-
Topsl, Biustone Ha KKM nonnbix u HemoHHbix [TIAB.

JInooOHbIe mUcTiepcHBIE cucTeMbl. PaKTOPBI arperaTuBHON YCTOMYUBOCTH JIMO(POOHBIX CH-
creM. beicTpas u MeanenHas koarynauus. Kuneruka koaryasuu 1o CMOITyXOBCKOMY (BBbI-
BOJ ypaBHeHHs). OnpesiesieHne KOHCTaHThl CKOPOCTH M BPEMEHU MOJOBUHHOM KOATyJISILIUH.
3aBMCHMOCTB YHCJIa YAaCTHL] Pa3HOTO MOPsAKa OT BPEMEHHU.

Teopus JJIDO. PacknuHuBaroliee 1aBjIeHUE U €r0 COCTABISIONINE. Y paBHEHHE AJIsl SHEPTUU
AJIEKTPOCTATUYECKOTO OTTAJIKUBAHUS MPHU B3aUMOACHUCTBUM cIa003apsyKEHHBIX MOBEPXHO-
crell. [loTeHnManbHbIe KPUBBIE B3AMMOJICHCTBHS YaCTHULL JUIsl arperaTuBHO YCTOMYMBOM U He-
YCTOMYMBOU TUCTIEPCHBIX CUCTEM.

[Tpupona cus NpUTSHKEHUS U OTTAJTKUBAHUS MEXKJy YacTULIAMU B JUCIHEPCHBIX CHCTEMax.
VYpaBHeHUe U151 SHEPTUM NPUTSDKEHUs Mexay dactuiiaMu. Koncranra ["amakepa u ee ¢puzu-
YECKUH CMBbICI. AHAJIN3 3aBUCUMOCTH CyMMapHOM SHEPIHH B3aUMOJIEHCTBUS YaCTHUIL OT pac-
CTOSIHMSI MEXKAY HUMM.

@DakTophl arperaTUBHON YCTOMYMBOCTH JINOPOOHBIX TUCHEPCHBIX CUCTEM. DJIEKTPOJIUTHAsS
Koaryysiuus (KOHLIEHTpalMOHHAs M HeNTpanu3auuoHHas koaryisauus). [Ipasuno Illynsie-
I"apau u 3axon epsaruna. CiocoObl cTadmin3anuu IM0(pOOHBIX TUCTIEPCHBIX CUCTEM.
CrpykTypoobpa3zoBanue B coorBeTcTBUH ¢ Teopuei JJJIPO. KoarynsaunoHHO-TUKCOTPOITHBIE
U KOHJICHCAIIMOHHO-KPUCTAIIIN3allMOHHbBIE CTPYKTYpHI. [lepexo/; oHUX CTPYKTYp B ApYTHE.
Knaccugukaus TUCHEPCHBIX CHCTEM M0 PEOJOTHMYeCKHM (CTPYKTYpPHO-MEXaHUYECKHM)
CBOMCTBAM.

HeroroHoBckue xuakocty, ypasaenust Hetotona u [lyaseins. MeTtoabl u3MepeHus BA3KOCTH.
VYpaBHeHHe DUHIITENHA 1151 BA3KOCTH JUCIIEPCHBIX CUCTEM, YCIOBUS €r0 IPUMEHEHMUS.
Peonornuecknii MeTox McciaenoBaHus CTPYKTYp B JTUCHEPCHBIX cHcTeMax. Peonormueckue
MoJielH uaeanbHbIX Ten (Moaenu ['yka, Hetotona, Cen-Benana-Kynona). Kpuble Teuenus
peabHBIX KHUIKOOOPA3HBIX M TBEPI0OOPA3HBIX CTPYKTYPHPOBAHHBIX CHCTEM.
KonnoniHo-XxuMHu4eCcKrue OCHOBBI OXPaHbl OKPYKAIOLIEH CpeJibl.
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4.2.2 IlpuMep 3K3aMeHALMOHHOI0 OnJieTa:

DeepajibHOE TOCYAAPCTBEHHOE OI0I2KeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICLLIET0 00pa3oBaHus
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»
Hamnpasnenue noarorosku 04.03.01 Xumus
Kadenpa puznueckoit xumun
JAucunmmna «KosuiouaHas Xxummsi»

DK3aMeHAIMOHHBI onyteT Ne 1

1. WonooOmenHas aacopOuus. I[lpupomubie u cuHTeTHYecKne HOHUTHL. Kimaccuduxarms
MOHHUTOB I10 KHCJIIOTHO-OCHOBHBIM cCBoiicTBaM. IloigHas W JauHaMu4ecKass OOMEHHBIE
emkocTH. KoHCcTaHTa paBHOBECHS HOHHOTO O0OMEHa, ypaBHeHHne HuKobckoro.

2. KomionaHo-XMMHUYECKHE OCHOBBI OXPaHbl OKPYXKAIOIICH 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 HEOOXOAMMOCTH UHBAIUIAM H JIULAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MPEOCTABIISIETCS TOTIOIHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA Ha dK3aMEHE;

— [IpU MPOBEJICHUH HPOLEYPHl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHHUs] HHBAINIOB U JIULL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBbA MPEAYCMATPUBACTCA HUCIIOJIB30BAHHUEC TCXHUUYCCKHUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSAMU;

— [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 00yUEHUS] MHBAJIUAOB U JIUIL C OFPaHUYEHHBIMH 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 OCHOBHO¥ U 1I0NOJHUTEJIbHOI YueOHOI JTUTepaTypbl, HeOOXOAUMOM 1151
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.] : Jlaas, 2010. — 411 c. : wn. — (YueOHUKH 17151 BY30B.
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CrnenuanpHas ureparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

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

cucremsl : [yaeOuuk st By30B] / FO. I'. @pomnos. - Ctep. u3., [mepencuatka ¢ uza. 2004 r.].

- Mocksa : AnbsiaC, 2014. - 463 c. : wi. - bubauorp.: 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 u3., ucrp. u goi. - Mockga :
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. Bactokoga, O. I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna . - CaHKT-
[TeTepOypr : Jlans, 2014. - 144 c. — Pexum JOCTYIIa
https://e.lanbook.com/book/45679#authors

Cymm, b. . OcHoBbI KoyuTONaHOM xumun [Tekcr] : yaeGHOe mocoOue A CTYA€HTOB BY30B /
b. [I. Cymm. - M. : Akanemus, 2006. - 239 c. : un. - (Bsicuiee npodeccuonansHoe 00pa3oBaHue.
EctectBennbie Haykn). - bubnuorp.: ¢. 237. - ISBN 5769526343.

Ceprees, I'. b. Hanoxumust [Tekcr] : yuebnoe mocobue ms crynertos / I'. b. Ceprees. - [3-¢
u3.]. - M. : Kawxknsrit qom "Yausepcurer", 2009. - 334 c. : wi. - bubmumorp. : ¢. 307-333. -
ISBN 9785982276216

Pycanos, A. 1. Munennoo6pazoBaHue B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BEIIECTB [ DJeK-
TpoHHBIH pecypc] : MmoHorpadus / A. . Pycanos, A. K. Illékun. - Cankr-IlerepOypr : Jlans,
2016. - 612 c. — Pexxum noctyna https://e.lanbook.com/book/76283

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

5.3. Ilepuoanyeckasi JuTEpaTYpa:

. Konnmowaneiii 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. )XYPH. XUMHUS U XUMHUYECKasi TEXHOJIO-
rusi/ IBaH. roc. XUM.-TeXHOI. YH-T. - IBaHOBO :. ISSN 0579-2991. (BIXOIUT €:xeMEeCSIHO).
«M3Bectus Axanemun Hayk. Cepus xumuueckas» XXypraan Poccuiickoii akagemnn Hayk MH-
nekc 70357 (BeIXOAHUT €KEMECSUHO ).

6. Ilepeyen» 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

9BC «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 3alaHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi miat-
dopme nayunbix xypaaaoB HOMKOH http://archive.neicon.ru

6. HamuonanpHas 37eKTpoHHas OMOIMOTEKA (IOCTYN K DJIEKTPOHHOW OMOJIMOTEKE auccepTa-
uuii Poccuiickoii rocynapcrBennoi oubnuoreku (PT'B) https://rusneb.ru/

7. Ilpesunenrckas 6ubnmuoreka um. b.H. Ensruna https://www.prlib.ru/

8.  baza nannwix CSD KemOpumkckoro neHTpa kpucrawiorpaduueckux ganieix (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

Hugpopmayuonnwie cnpasounsvle cucmemol
1. KoncynpranT Ilmtoc - cipaBouHas mpaBoBast cucTema (JO0CTYI 110 JIOKaJIbHOW CETH C KOMIIb-
I0TEPOB OUOINOTEKH)

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 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyurekius nugpoBbIX 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. O6pazoBarenbHbIi 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 nadopmarnnonHas cetb. http://www.chemnet.ru

15. T'ocynapctBeHHas myOanyuHas HayuHo-TexHuueckas oubnuoreka (I'TIHTD)

http://www.gpntb.ru/

Coocmeennvle 3n1eKmponHvle 00pazosameibHbvle U uHpopmayuonnwie pecypcol Kyol'Y
1. DOnextponHbIH KaTanor Hayunoit 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2.  DnextpoHHas 6ubmuoTeka TpyaoB yueHbix 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. bubnuoreka nHGpOPMAIIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
Texnonoruii http://mschool.kubsu.ru;

6. DuekTpoHHbII apxuB gokymeHToB KyoIl'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECYpChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

7. MeTonnueckne yKazaHusi 1JIs1 00y4aroluXcs 110 0CBOCHHUIO AU CUMIIIMHBI (MOLYJIs1)

Oobuwue pekomenoayuu.

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

CamocrosTenpHas paboTa MPOBOAMUTCS C LENBIO YIITYOJISHHsI 3HAHUH 110 TUCIHUITIMHE U IIPeTy-
CMaTpUBaET:

- YTEHHE CTYyJIEHTaMH PEKOMEH0BAHHOM JINTEPATYPhl U YCBOEHHUE TEOPETUUECKOIO MaTe-

puaa AUCUUILIUHBL;

- IOJTOTOBKY K TAOOPATOPHBIM 3aHITHSIM;

- paboty ¢ lHTepHeT-UCTOYHUKAMU;

- [IOATOTOBKA K 3K3aMEHY.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4EHHE
HACTOALIEH JAMCHUMIUIMHBI, CTYAEHTaM Jy4lle BCEro OCYIIECTBISATh Ha BECh CEMECTp,
npeaycMaTpuBasi IpU 3TOM PErylsIpHOE MOBTOPEHHE MPOWIEeHHOro MaTtepuana. Marepuadn,
MOJIYYCHHBIM Ha JIEKIUSAX, HEOOXOAMMO PETYJISIPHO JIOMOJIHITH CBEICHUSIMH W3 JTUTEPATYPHBIX
MCTOYHUKOB, MPUBEJCHHBIX B paboyeil mporpamMme JUCIUILIAHEL.

VYcnemHoe OCBOGHHME AMCHMIUIMHBI MPEAIojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTyJeHTa TMyTeM IUIAaHOMEPHOH, TOBCEAHEBHONW paboThl. Jlsi OCBOEHUS AMCIMILTUHBI
"Konnounnas xuMus" mpu caMOCTOSITEIbHON paboTe CTYACHT N0KEH UMETh:

1. KoHcrmekt nexiuii B OyMa>kHOM HUITH 3JIEKTPOHHOM BH/IE.

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,
KOTOPBI BBI3BIBACT 3aTPyJHEHMS M1 IOHMMaHusA. llomblTalitech HaWTH OTBETHI Ha
3aTPyIHUTENBHBIE BOIIPOCHI, HCIOJb3Yysl PEKOMEHIYEMYIO JINTEpaTypy. ECii caMOCTOSTENBHO HE
yJanoch pazo0parbcsi B Marepuaie, chopMyIHpyilTe BOMIPOCH U OOpaTUTECh 32 MOMOIIBIO K
MpernojaBaTeNio Ha KOHCYJIbTallMM WM Onvkaiiei nexkuuu. PerynspHo oTBoauTte BpeMs AJis
MIOBTOPEHMSI NPOMJECHHOTO MaTepuaya, IpOBEpss CBOM 3HAHUSA, YMEHUS W HAaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix padvom.

JIaGopatopHbie pabOTHI BBITOIHSIIOTCS O0YYAIONIMMHCS B MalbIX rpymmax (00baHO 2-3
yejoBeka). B Hauvane Kypca NMPOBOAMUTCS HMHCTPYKTAX IO TEXHHUKE OE30MacHOCTH PabOThHl B
XUMUYECKOW J1abopaToOpud M COCTaBisieTcs TrpaduK BBITOJHEHUS JA0OpPAaTOPHBIX pPaboT.
Brimonnenue nabopaTopHoii pabOThI BKIIOYAET B ¢e0sI CIEIYIOIIUE TAllbI:

1) moATrOTOBUTEIBHBIN 3Tall (CaMOCTOSATENbHASI paboTa CTYACHTOB);

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

4) aHa/M3 MOJIyYEHHBIX PE3yNbTaTOB, (POPMYIHPOBKA BHIBOJA U MOJATOTOBKA K 3aIHUTE
1ab0opaTopHOi PabOTHI (MOXKET BBIMOJHITHCS KaK CAMOCTOSITENIbHAS paboTa CTyAeHTa JIoMa, HIIN
101 KOHTPOJIEM IIPETOAaBaTessl B TEUCHUE BPEMEHH, BBIJICIEHHOTO Ha J1a00paTOpHbIE paOOThI I
B X0/I¢ MHOM KOHTAaKTHON pabOTHI C MPET01aBaTelIeM);

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

[Tocne BBIMOHEHUS BCEX 3TUX ITAINOB JIabopaTopHast paboTa CUNTAETCS BBITOJIHEHHOH.

IloozomosumenvHuiii sman.

Ilepen 3ansTHeM oOydaromuMcsi HEOOXOIUMO TIOJTOTOBUTCS K  BBIOJHEHHUIO
naboparopHoii paboThl. TeopeTuueckas MoAroToBKa HEOOXOAMMa J1JIsl TPOBEICHUS HIKCIIEPHUMEHTA
U JIOJDKHA TPOBOJUTHCS OOYYAOIIMMHUCS B TIOPSAKE CaMOCTOATENbHOW pabotel. Ee ciemyer
HAYMHATh BHHUMATEJIbHBIM pa300pOM PYKOBOJCTBA K JiabopaTopHoil pabore. Teoperuueckas
MOJrOTOBKA 3aBEPIIACTCS MPEIBAPUTEILHBIM COCTABIICHHEM OTUETa B Ta0OPATOPHOM XKYpHAJIE CO
CJIEYIOIIUM MOPSIKOM 3aMUCEei:

HaszBanue paboThbI.

Lens paboThI.

ObopynoBanue.

Xona paboThl, KOTOPBIII B TOM YHUCIIE BKIIOYAET PUCYHKH, CXEMBbI, TaOIUIbI, OCHOBHBIC
GopMynBl JUIS OIpENeNIeHUs] BEIMYWH, a TaKXKe pacdeTHbie (OPMYIBI JUIS ONpENeIeHUs
MOTPEIIHOCTEH U3MEPSEMBIX BETHUHUH.

Ilonyuenue oonycka Kk 8bINOIHEHUIO IKCNEPUMEHMATILHOU YACMU 1AO0PAMOPHOL pabOmbl.

[Ipucrymas k mabopaTopHbIM paboTaM, HEOOXOAUMO MOJTYUUTh Yy JIAOOpaHTa IPUOOPHI, pe-
aKTUBBI U 000pYyIOBaHUE, TPEOYEeMbIC JIJIS BHIMTOTHEHHS pa0oThl. PazoOparbcst B HA3HAYCHUH Ma-
TEepHaNIOB, XUMUYECKOHN TOCY/IbI, MPUOOPOB U MPHUHAIEKHOCTEH B COOTBETCTBUU C UX TEXHUYE-
CKUMH JaHHBIMU. [10JTydUTH JOIMYCK K BBITIOJHEHUIO JTaOOPATOPHON pabOTHI y MperoaBaTels.
JlomycK CTyIeHTHI MOJIy4atoT B pe3yNbTaTe YCTHOTO OMpoca MpernoaBaTesieM O MOPSIAKE BBIITOJ-
HEHUS KCIEPUMEHTA, IPETYCMOTPEHHOTO JaHHOU J1a00paTOpHOM pabOTOM.

Buinonnenue sxcnepumenmanvHou yacmu 1abopamopHo pabomsl no0 KOHMpOLem npe-
nooasameis.

3areM oOy4arolIuecs: BBITIOMHSIOT dKCIEPUMEHTANBHBIN dTan 1abopaTopHO padoThHI, B
X0JIe KOTOPOTO 3alHCHIBAIOTCS BCE M3MEPEHHBIE BEIMYMHBI C 0053aTEIFHBIM YKa3aHUEM HX pa3-
MEPHOCTH B 4iCcTOBUK. He JomyckaeTcsi HCIOJIb30BaHHE YEPHOBUKOB /IJIsl 3aNIMCH IKCIIepH-
MEHTAJIbHBIX JaAHHBIX, 3aMUCh KAPAHAAIIOM U HHbIE CMIOCO0BI, Ial0IHe BO3MOKHOCTh KOP-
PEKTHPOBKH MOJIyYeHHBIX Pe3yJbTaTOB. B ciydae, ecii B METOIMYECKUX yKa3aHUSAX K J1a0o-
paTopHOU paboTe MPeUIOKCHBI TAOHIIBI HITH MAOJIOH JUTS 3aITHCH SKCIICPUMEHTAIBHBIX JaHHBIX,
TO 3aIIOJIHAIOTCS 3TH TaOIHIIBI UK 11a0I0H. B MTHOM ciydae 3amuch SKCIepUMEHTATbHBIX TaHHBIX
JIeNlaeTcsl CTYACHTOM B TIPOM3BOJILHON (hopMme.

[To okOHYaHWUU BBHITIOTHEHHsS SKCIIEPUMEHTA CTYEHTHI JOJKHBI MPUBECTH CBOE pabouee
MECTO B MOPSZIOK M BBIMBITH HCITONB3YEMYIO XHMUYECKyIo mocyay. [locie atoro pabodyee mecto
CIaeTcs MperoaBaTeio WK JIA0OpaHTY U B Ta0OPaTOPHBIN KypHAII CTYAEHTa CTABUTCS OTMETKA
O BBITTOJIHEHUH AKCIEPUMEHTAIBHON YacTh TabopaTOpHOH paboThl ¢ 00S3aTEIBHBIM yKa3aHHEM
JaThl €€ BBITOJHEHUS.

AHnanu3z nonyueHHvIX pe3yibmamos u hopmyIuposKa 6ul600a(os).

MoeT BBITIOTHSITHCS KaK CaMOCTOSITeIbHAsE paboTa CTyJeHTa JJ0Ma, HITH TI0J] KOHTPOJIEM
IpernoJiaBaTess B TeUCHHE BPEMEHH, BBICICHHOTO Ha JIabopaTopHbIe pabOThI WM B XOJ€ WHOU
KOHTaKTHOH paboTh! ¢ npenogasareneM. CTyIeHTHI JOJDKHBI BBITOJIHUTH BCE HEOOXOIUMBIE pac-
YeThl COTJIACHO METOAMYECKHM YKa3aHUSM K BBITOJHEHMIO JIAOOPAaTOpHBIX paboT. B mabopatop-
HOM JKypHaJIe IPUBOIATCS BCE HEOOXOIMMBIEC PACUETHI C YKa3aHWEM Pa3MEpPHOCTEH IOTyYeHHBIX
BEJINYHH, a TAKKe BCe TpadMKU U PUCYHKU B COOTBETCTBUU C TpeOOBaHM TaOOPAaTOPHOTO MpaK-
THKyMa.
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B citydae, ecniu B Xoz1e 1abopaTopHOit pabOThl HIMEET MECTO IPOTEKaHNE XUMUYECKUX pe-
aKIIHi, BCE OHU JIOJDKHBI OBITH 3aIMCAHBI B JJAOOPATOPHOM KYpHAJIE B MOJICKYJISIPHOM, ITOJTHOM
MOHHOM M COKpAIlCHHOM HMOHHOM Buje. Jlajiee Ha OCHOBaHWH IOJYYEHHBIX PE3YJIbTATOB CTY-
JEHTBHI JOJKHBI CPOPMYITUPOBATh M 3aIMCATh BBIBOJI, KOTOPBIH JOJDKEH OBITh COTJIACOBAH C 3asB-
JICHHBIMH TIETISIMH W/MITK 33Jja4aMy J1a00opaTopHOi paboThl. BBIBOI TODKEH cojepkaTh HEOOXO-
JUMYI0 KOJTMYECTBEHHYIO HH(OPMAITHIO.

[Tpu noaroToBke K 3amure 1a00paTOpHOI pabOTH HEOOXOAMMO OTBETUTH HA TIPEJIOKEH-
HbIE KOHTPOJIbHBIE BOIIPOCHI, KOTOPbIE UMEIOTCS MOCIe KaX10i 1adoparopHoii paboTsl. Ocoboe
BHUMAaHHE B XOJIC TEOPETHUECKOW IMOATOTOBKH JIOJDKHO OBITh 0OpallleHO Ha TOHUMaHue (pusude-
CKOM CYIIHOCTH Iporiecca(oB), U3yJaromuxcs B Xoe padboThl. s caMOKOHTPOJIS B KaX 101 pa-
00Te TIPUBEICHBI KOHTPOJIBHBIE BOIIPOCHI, HA KOTOPbIE 00yJaromuiicst 00s13aH AaTh YETKHE, Ipa-
BUJIbHBIC OTBETEHI.

3awuma nabopamopnoii pabomul

JUJIs TMOATOTOBKHM K 3alIUTE OTYETa CICIYeT MPOAHATU3UPOBATH SKCIICPUMEHTAIBHBIC
pe3yJIbTaThI, CONIOCTABUTD UX C U3BECTHBIMH TEOPETUYCCKUMU TI0JI0KCHUSIMU, CIIPABOYHBIMHU HJTH
JTUTEPATypHBIMUA JaHHBIMH, 00OOIIUTH PE3yJIbTAaThl MCCICIOBAHUN B BUJIE BBIBOJOB IO padoTe,
MOJITOTOBUTH OTBETHI Ha BOIPOCHI, MPUBOJUMBIE B METOAMUYECKUX YKA3aHUSX K BBITIOJTHCHUIO
naboparopHbIX paboT. 3amuTa JIAOOpaTOPHBIX PadOT MPOUCXOAHUT B BUAC COOCCETOBAHHS C
npernojiaBaTesieM Mo JabopaTopHOil paboTe ¢ 00s3aTeNbHON MPOBEPKOW IpernojaBareieM
1ab0opaToOpHOTO KypHalla CcTyneHTa. s ycrmemHo# 3ammThl J1abopaTOpHOW padOTHI CTYACHT
JOJDKEH — TPEIOCTaBUTh  JaOOpaTOpHBI  KypHai, O(OPMIICHHBII B  COOTBETCTBHU C
YCTAaHOBJICHHBIMH  TpPEOOBaHWSAMH,  BKJIIOYAs  HAJIMYHME  OTMETKA O  BBINOJIHCHHUU
IKCIEPUMEHTATILHOM YacT paboThl. B X0je ycTHOI Oecepl ¢ mpernoaaBareieM CTYACHT J0JDKCH
MIPOJICMOHCTPHPOBATH 3HAHUE TIEJIeH U 3a/1a4 BBIMIOJTHCHHON pa0OTHI, 3aKOHOB, KOTOPHIC JIXKAT B
OCHOBE HaOIIOJIaeMBIX B XOJI€ pa0OThI SBJICHUMN, MPOJAEMOHCTPUPOBATh YMEHHE aHATU3UPOBAThH
MOJYYeHHYI0O HH(OPMAIUIO U JeTaTh Ha €e OCHOBE BHIBOJBL. B 3TOM ciydae B mabopaTopHOM
JKypHaJle Ha COOTBETCTBYIOIIEH pabOTe CTABUTCS MOMETKA «3a4TEHO», POCIUCH MPernoJaBaTes,
MpUHsBIIEr0 paboTy, U AaTa 3amuThl padoThl. [locie sToro maboparopHas paboTa CUMUTAETCS
BbIMOJTHEHHOU. JlomyckaeTcs 3amurta 1a00paTOpHBIX pabOT WHAMBHAYAIbHO WJIH 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 pa3bsiCHEHHE Y4eOHOr0 MaTepHara.

WunuBuayanbHble KOHCYNIBTAllMM MO0 TPEIAMETY SBISIFOTCS BaXHBIM  (PakTopoMm,
CHOCOOCTBYIOUIMM ~ MHJIMBUAYyaIN3alluid OOyYeHHs] W YCTAHOBJIEHHIO KOHTaKTa MEXIy
npernoiaBaTesieM U 00YJaroIUMCsT HHBAIHAOM HITH JTUIIOM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/I0POBBSL.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHil, MCIOJIb3YyeMbIX NMPH OCYIIECTBJICHUH
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILIHHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

ITpu npoBeieHUN JEKIIMOHHBIX 3aHATUI UCIIONB3YIOTCS MYJIbTUMEANHHbIE TPE3CHTALUH.

B xopne BwimosiHEeHUs1 1abopaTopHBIX padboT obywaromuecs ucnonb3ytoT 1K ans oOpa-
OOTKHU pe3yNbTaToOB SKCIIEPUMEHTa U MPEACTABICHUS MOJIYYEHHBIX JIAHHBIX B BUJAE I'papUKOB U
prlahidiig

Jlnst morcka MHPOPMALIMU MIPHU TOATOTOBKE K TEKYLIEMY M IPOMEKYTOUHOMY KOHTPOJIIIO
HeoOxouMo Hauure kommbroTepa ¢ Web 6pay3epom, nmoakirodeHHOro K cetu "Mutepuet” ¢ n0-
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 HHGPOPMANMOHHBIX CIIPABOYHbBIX 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 nmpaBoBas 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 IbTUAMCHUILTHHAPHAs OuOinorpaduueckas u pedeparuBHas
0a3a JIaHHBIX, CO3/IaHHAs U3JIaTeNIbCKON Kopropanuei Elsevier (Www.SCopus.com)

9. MaTepuajibHO-TeXHMYecKasi 0a3a, HeoOXoauMasi VISl OCyLeCTBJICHUsI 00pa3oBa-
TeJBLHOI'0 NMPoIecca Mo AUCHUILINHE (MOIYJIIO)

3aHATHUS TOIDKHBI OBITh 00ECTIEYeHBI BCEM HEOOXOAUMBIM JIJIsl TPOBEACHUS Ta00paTOPHBIX
pabot no yuebHoil nuctuniannae «KomnonaHas Xumus», 1adbopaTopus cHabXkeHa pyKOBOJICTBAMHU
JUISL BBITIOJTHEHUS JIAOOPATOPHBIX PaboT, yueOHO-T1a00paTOPHBEIM 000pYIOBaHNEM, PEAKTUBAMHU
JUIs SKCIIepUMeHTa. B pacnopskeHuu NOKHBI ObITh 1TaOOPAaTOpHBIE YCTAHOBKH ISl HCCIIE0Ba-
HUSl OCHOBHBIX XapaKTEPUCTUK KOJUIOUJHBIX cucTeM. JlJis mpoBeneHus JeKIui-BU3yaanu3auui u
JEeKIMH-KOH(pepeHINH UMeeTCsl MyJIbTUMeIniHAasL annapaTypa U HOyTOYK.

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIUITIINHBI

No Bun pabor
(MOyJIs1) M OCHAIIIEHHOCTh

1. JlexunoHHbIE 3aHATUA | YueOHas ayAuTOpUs Ul MPOBEACHUS 3aHITHI JIEKIIMOHHOTO
tuna, 350040 r. Kpacnonmap, yn. CraBpomnonbckas, 149,
Ne 234c, ykommiekToBaHHasi KOMILJIEKTOM ydeOHOH Mebenw,
unTepaktuBHas qocka SMART Board, kopoTko(hoKycHBII HH-
TE€pPaKTUBHBIN TPOEKTOP, HOYTOYK, MeJIOBas JOCKa.

2. JlaboparopHble  3aHs- | YueOHas ayAuTOpUs AJIS MPOBEACHUS 3aHATHI J1a00paTOpHOTO
TUS tumna, 350040 r. Kpacunomap, yn. CraBpononbckas, 149, Ne 328c,
YKOMIUIEKTOBAaHHAsl CIEIUATU3UPOBAHHON MeOeblo, BBITSIK-
HOW CHUCTEMOW BEHTWJIALIMM, ITOCKOW, CPEICTBAMH IOKAPHOU
0€30MacHOCTH ¥ OKa3aHUs MEePBON METUIIMHCKON TTOMOIIIH, Jia-
OopaTOpHBIM 00OpYAOBaHUEM: BECHI JaOOpaTOpHbIE, mKad Cy-
[IWJIBHBIA, MEIIadKd 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,

1007071 149, Ne 332¢, ykoMIUIEeKTOBaHHasl yueOHON MeOETbI0, METOBOM
JTIOCKOH, IEpeHOCHOE MYJIbTUMEIUIHOE 000pyI0BaHuE.

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

6ota IOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHMS] K CETH

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