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1 Hesin v 3a7auM U3yYeHHUS TUCHMILTHHBI
1.1 Ilean ocBoOeHUsI TUCHUILIMHBI

Henp yuebHOM qucturmuibl «KoutonaHas XUMus» COCTOUT B OCBOCHHUH CTYJEHTaMU Teope-
TUYECKUX U HKCIEPUMEHTAIbHBIX OCHOB KOJUIOMAHON XUMHUH, a TAK)KE OCOOCHHOCTEH MOBECHUS
JUCTIEPCHBIX CUCTEM M M3yY€HUE TOBEPXHOCTHBIX SIBJICHUH, MPUMEHEHHUE 3TUX OCHOB B MPAKTH-
YEeCKOM JIeSTEIIbHOCTH YeIOBEKa.
1.2 3agaun TUCHUILIAHEI

3ajaun y4eOHOU MUCIMIUIMHBI COCTOSAT B MOTYYEHUHN NMPOPECCUOHATBHBIX 3HAHHUM, OCBO-
€HUU MPAKTUYECKUX HABBIKOB U YMEHUH B 00JaCTH KOJUIOMIHON XUMUU. B paMKkax TUCITUILTNHBI
«KommonaHas XumMus» U3ydaroTcs GyHIaMeHTaIbHbIC 3aKOHBI, 0€3 KOTOPHIX HEBO3MOXKHO TTOHH-
MaHUE€ COBPEMEHHBIX TEXHOJOTMUECKHUX MPOLIECCOB, IPUMEHSEMbIX B TPOMBIIIEHHOCTH, B CTPO-
WUTETBCTBE, a TAK)KE MPHU 3alIUTE OKpYKaroleh cpeapl. JlucnepcHpie CUCTEMBI IIMPOKO PaCIpo-
CTpaHEeHBI B Ipupoie (BO3AyX, BOJIa, IOYBA) U B TeXHOCHEPE, C HUMHU CBSA3AHBI CIIOKHEUIITHE KO-
JIOTHYECKHE MTPOOIIeMbI (TPOMBIIIIEHHbIE BEIOPOCHI, CTOKH, OTXO/IbI TPOU3BOJCTBA U T.J.).

K ocHOBHBIM BONpoOcaM, W3y4aeMbIM B IAaHHOM Kypce, OTHOCSITCS: CBOICTBa TpaHUI] pas-
nena a3 (MexQa3HbIX TOBEPXHOCTEH); ITOBEPXHOCTHEIC SBIICHUS (aJcOpOIvs, CMaurBaHUE, Ka-
NWUISPHBIE SBJICHUS U 3JIEKTPOMOBEPXHOCTHBIC SIBICHUA); IYTH U YCIOBUS 00pa3oBaHUs JUC-
MEPCHBIX CUCTEM, UX MOJIEKYJISIPHO-KMHETUYECKUE I ONTUYECKUE CBOMCTBA; YCTOMYMBOCTD U 3BO-
JIOIUSL TUCTIEPCHBIX CHUCTEM, CTPYKTYpOOOpa3oBaHUE U PEOJIOTUYECKUE CBOMCTBA JAMCIIEPCHBIX
CUCTEM; U3y4YCHHE MyTeH U CIOCOOOB YIPABICHUS CBOWCTBAMU JUCIIEPCHBIX CHCTEM.

[ToBepxHOCTHBIE SIBJICHUS (CMaYMBaHUE, aICOPOITHs, KOATYJISIIHS) JIeKaT B OCHOBE 0O0JIb-
IIOT0 YKCJIa MPOMBIIIICHHBIX MPOIECCOB: (hI0TaIMs, OTCTAaMBaHKE, PUIIbTPALIHS], TPAaHYIHPOBA-
HHUE, CYIIKa U Jp. Y HUBEPCAIBHOCTh TUCIIEPCHOTO COCTOSIHUS BEIECTBA OMpeaeseT PyHIaMeH-
TaJbHOCTh U MEXJIUCUUILUIMHAPHOCTb KOJJIOMJIHOM XMUMHUH, €€ POJib U 3HAUCHUE ISl pssia ecTe-
CTBEHHBIX HAYK: I'€0JIOTHH, TIOYBOBEICHHUS, OMOJIOTHH, METUIIUHBI, MATEPHATIOBECHUSI.

3HaHKe 3aKOHOMEPHOCTEH, MPUCYIIUX JTUCTIEPCHBIM CUCTEMaM, He00X0IMMO, KaK sl OI-
TUMM3AIUU TEXHOJIOTHYECKUX TTPOLIECCOB, TAK U JIJIS TOJTYyYEHHUS Pa3IMUHbIX MATEPHAJIOB C 3a1aH-
HBIMHU CBOMCTBaMH: MOJUMEPOB, JIEKAPCTB, MHUIIEBHIX MPOJYKTOB, CMa30YHBIX MaTepUANIOB, Iie-
MEHTa, KepaMUKH, OyMaru, a Tak:ke MpU PEIICeHUH BOIIPOCOB OXPAHbI OKPY>KAIOIIEH CPEIbI.

1.3 MecTO IMCUHMIJIMHBI B CTPYKTYPe 00pa30BaTeIbHOM MPOTrpaMMbl

Juctumnnuna «Komouanas XuMus» OTHOCUTCS K oOsi3arenbHoM yacty bioka 1 "J{uciu-
TIMHBI (Moysn)" ydeOHOro 1iaHa mo HanpasieHuto noarotoBku 04.03.01 Xumus. B cooTBet-
CTBUU ¢ paboduM yueOHBIM IUTAHOM JIMCIUIUIMHA U3ydaeTcs Ha 4 Kypce. Bun mpomexxyTouHoi
aTTecTalluu: HK3aMEH.

N3yuenuto qucuumnunbl «KomionaHas XUMHUS» JOJKHO IPEIIIECTBOBATh U3yUEHUE IHC-
uuruinH: «MatemaTrkay, «BBenenue B repmoinHaMuKky», «Heoprannueckas xuMusy», «Pu3nkay,
«AnHanutuueckas Xumusy, «Ou3nueckrue MeToIbl aHalin3a» «Pu3nueckass XUMH»

1.4 IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHUsI 110 IMCUMILIHHE, COOTHECEHHBIX C IJIa-
HUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00Pa30BaTEJIbHON MPOrPaMMbl

N3yuenne nanHoW y4eOHOW MUCHUIUIMHBI HANpPaBJICHO Ha (opmMupoBaHue y oOyuaro-

IIMXCS CIETYIONNX KOMITETEHIINH:

KOJI 1 HAaUMCHOBAHUE WHAUKATOPA PC3yHLTaTI)I O6y’~IeHI/IH MO0 AUCLUIIIINHC
JOCTHXXCHUA KOMIICTCHIITUN

OIIK-1. CnocoGeH aHaIN3UPOBATh U MHTEPIIPETUPOBATH PE3YIbTATHl XUMUICCKUX SKCIICPUMEHTOB, HAOIIOICHNH
1 U3MEPEHUI
NOIIK-1.1. CucremaTn3upyeT U aHATTU3UPYET pe- | 3HAeT OCHOBHI COBPEMEHHBIX TECOPHIl B 00JIaCTH KOJUTOMTHON
3yIbTaThl XMMHUYECKHX 3KCICPUMEHTOB, HAOIO- | XHMMH; CBOHCTBA KOJUIOWAHBIX CUCTEM; 0Aa30BbBIE IIPECTaB-
JICHUH, I3MEPEHNH, a TAK)KE PE3yIbTaThl PACUETOB | JIEHHSA O KHHETHKE CTPYKTYpPOOOpa30BaHMS U YCTOMIMBOCTH
CBOMCTB BEIIECTB M MATEPHATIOB KOJUIOMJHBIX CUCTEM

YMEET HCIOIb30BaTh TEOPETHUECKHE OCHOBBI (DyHIAMEH-
TaJIbHBIX Pas3/i€IoB KOHJ’[OH}IHOﬁ XAMUH TIpU PEHICHUU TIPO-
(eccnoHaIbHBIX 3a/1a4, KOJTMYECTBEHHO OITUCHIBATS SIBJICHNS,
TIPOMCXO/SIIINE B KOJUIOUIHBIX CHCTEMax




KO,H 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHITUN

PeByJ’IBTaTLI O6y‘I€HI/I$[ Mo AUCIHUILIINHE

BIIAJICCT CHCTEMON (DYHIAMCHTAIBHBIX XMUMUYCCKHUX MOHSI-
TUI, METOJAMU M MPHEMaMH [OUCKA, 00pabOTKM, aHAIHM3a
TIpU pelreHuH TPo(ecCHOHANBHBIX 3a7ad; METOJaMH aHa-
TH3a Pe3yNbTaTOB M3MEpPEHHA Ha OCHOBE CHCTEMBI (pyHmIa-
MEHTAJIBHBIX XUMUYIECKHUX TOHATHH, 0a30BbIX 3HAHUH (PyH/Ia-
MEHTAJIbHBIX Pa3JeJIOB KOJUIOMIHON XUMUHI

NOIIK-1.2. [IpeanaraetT HHTEPIPETAIHIIO PE3YITh-
TaToOB CO6CTBCHHBIX OKCIICPUMEHTOB U PaC4YE€THO-
TEOPETHYECKUX PadOT C MCHOJIb30BAHUEM Teope-
THYECKHX OCHOB TPAJUIIMOHHBIX M HOBBIX pasjie-
JIOB XUMUHU

3HAET METO/IbI U3YUCHHUSI U aHAJIN3A CBOMCTB KOJUIOM/THBIX CH-
CTEM, MEXAHU3MBbI 1 3aKOHOMEPHOCTHU MPOTECKAHUA XUMUYIC-
CKHX TIPOIIECCOB

YMECT NPOBOJAUTH KauyeCTBEHHBIN U KOJIMYCCTBCHHBIN aHAJIN3
XUMHYCCKOI'0 COCTaBa KOJIJIOMAHBIX CHUCTEM C HCIIOJIB30Ba-
HUEM PACYCTHBIX MCETOHOB OIIPCACICHUS (1)I/I3I/IKO—XI/IMI/I‘{€-
CKHMX BEJIUYHMH U IOHHUMaHUS 0a30BbIX SaKOHOMepHOCTeﬁ ux
N3MCHCHUA

BJIaACCT paCUCTHBIMHU MCTOJAAMHU OINPCACICHUA (1)I/ISI/IKO-XI/I-
MHYCCKUX BCJIMYHMH IIPU PCIICHUHN NPUKITAAHBIX XUMUYCCKUX
3aJ1a4 B obactu KOJUIOUTHOW XUMUU

NOIIK-1.3. ®opMynupyeT 3aKJII0UEHUS U BBIBOJIbI
[0 pe3ylIbTaTaM aHallu3a JIUTEPATYyPHBIX JTaHHBIX,
COOCTBEHHBIX JKCHEPHMEHTAIBHBIX U PACUYETHO-
TEOPEeTHYECKNX pabOT XMMHUUECKOH HaIpaBIeHHO-
CTH

3HACT dTaIbl INTAHUPOBAHWSA, IPOBEACHNS U OTIMCAHUA XUMU-
YCCKOT'O0 DJOKCIICPUMEHTa C LEJIbI0 HU3YUYCHUA peaKHHOHHOﬁ
CIIOCOOHOCTH JUCIICPCHBIX BCUICCTB

YMEECT MPOBOAUTH MOUCK JIMTECPATYPHBIX JAHHBIX U CpaBHU-
TEJIbHBII aHaIN3 PE3YJIbTATOB COOCTBEHHBIX OKCIICPUMCHTOB
1 pacuCTHO-TCOPECTUICCKUX pa60T

BJIaaCCT METOAAMHU KOMIUICKCHOIO CUCTCMHOI'O IIOJAXOJa K
PACCMOTPCHUIO XUMHNYCCKUX IMTPOLECCOB U CBOMCTB KOJIJIOHU -
HBIX CUCTCM

OIIK-2. Crioco6eH mpoBOAUTH C COOIOACHHEM HOPM TEXHUKH 0€30MTaCHOCTH XUMHYECKUH SKCIIEPUMEHT, BKIIIO-
Yasi CHHTE3, aHAJIN3, U3y4YEHHE CTPYKTYPBI M CBOICTB BEIIECTB U MAaTEPUAIIOB, HCCIICIOBAHUE IIPOLIECCOB C UX yya-

CTHCM

HOIIK-2.1. PaGoTaer ¢ XMMHYECKMMHU Bellle-
CTBaMU C COOJIIOJIEHUEM HOPM TEXHHUKH Oe3ormac-
HOCTH

3HaeT TpeOOBaHUI TEXHUKH 0E30MaCHOCTH MPU PaboTe C XH-
MUYECKHUMH BElIeCTBAMHU

YMEET pealin30BbIBaTh OC30MACHYI0 PadOTy B J1a00PATOPHBIX
YCIIOBUSIX ¥ 00J1a71aTh YyCTOHUMBBIMH HaBBIKaMU PaOOThI C XH-
MHYECKHMU CPEIaMu

BJIAJICCT HABBIKAMHU OC3PUCKOBON PabOTHI B YCIOBUSX J1a00-
paTopuM U YMEHHEM OpTaHu3anny 6e301macHoi paboThl ¢ XU-
MHUUYECKHMU CPeJaMHu

NOIIK-2.2. CuHTe3MpYyeT BEIIecTBA U MaTePHAIIBI
pa3HO MPUPOJIBEI C UCTIONB30BAHIEM MMEIOIIUXCS
METOJIUK

3HACT 0a30BBIC K CIICITUAJIBHBIC OKCIICPUMEHTAJIBHBIC METOIbI
CHHTE3a MaTCpHaJIioB C BBICOKOU JUCIICPCHOCTHIO

YMECT OCYHICCTBIIATH KaK IMPOCTHIC, TaK U CIIOKHBIC MHOI'O-
CTaIMIHBIC CHHTE3bI JUCIICPCHBIX CUCTEM

BJIaACCT HABBIKAMU 110 BBIJICJICHHUIO BECIICCTB paBHHqHOﬁ pu-
PpOoabl, a TAKKEC HABBIKAMH CUHTCTUYCCKOI'O IJIAaHUPOBAHUA

NOIIK-2.3. TIpoBoauT CTaHAapTHHIC OIEpanuu
JUISL OTIPE/ICIICHHST XMMHUECKOTO COCTaBa BEIIECTB
1 MaTEpHAJIOB HA NX OCHOBE

3HaeT OCHOBHEIE IIPUEMBI, IPUMCHACMBIC B KOJTUYCCTBCHHOM
XUMHWYCCKOM aHAJIM3€ KOJJIOMAHBIX CUCTEM

YMCCT OIpCACTIATH XAMHUYCCKUI COCTaB KOJIJIOMJIHBIX CUCTEM

BJIA/ICCT 3HAHUSAMHU O KHHETHYECKUX OCOOCHHOCTSX XUMUYC-
CKMX PEaKIWi W BIMSHUS HA HUX PAa3IUIHBIX (PaKTOPOB C
YYETOM JUCTIEPCHOCTH

HOIIK-2.4. VccnenyeT cBOICTBa BEIIECTB U MaTe-
PHAJIOB ¢ HCIOJIB30BAaHUEM COBPEMEHHOI'O Hayd-
HOTO 000PYIOBAHHSI

3HA€T OCHOBHBIC XHMHUYCCKHE U ('I)I/IBI/IKO-XI/IMI/I‘-IGCKI/IC MC-
TOABI IPUMCHIACMBIC I OLICHKH JUCIIEPCHOCTHU U yCTOI\/'I‘II/I-
BOCTH KOJJIOWAHBIX CUCTEM

YMEET HCIIOJIB3Ys COBPEMEHHOE HCCIIeIOBATEIILCKOE 000py-
JIOBaHME II0Ka3aTh B3aMMOCBS3b YCIOBHI CHHTE3a JHCIepc-
HbBIX CHCTEM H MX CBOICTBaMH

BJIaJieeT JOTUKOM paboThl ¢ COBPEMEHHBIM 000PYJOBAHUEM,
00YCIIOBJICHHOH TEM WJIM HHBIM METOJIOM B OCHOBE pubopa




2. CTpPyKTYypa U cojiepKaHne TUCIUTITHHBI.

2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUAAM padoT.

O61mas Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 4 3au.ea. (144 vaca), ux pacnpeneneHme
10 BHJIaM paloT MpeICTaBIeHO B TabIuIe

Bun yaeOHo# paboTh Bcero dopma
4acoB o0y4eHHs
OYHas
7
cemecTp
(gachn)
KonrTakTHas paGora, B TOM 4ncJe:
AyauTopHbIE 3aHATHS (BCEro): 102 102
3aHSITHUS JIEKIIMOHHOTO THTIA 34 34
na0opaTOpHbIE 3aHATHUS 68 68

MPAKTUYECKHE 3aHSITUS - —
CEMHUHAPCKHE 3aHATHUS — —
Nuas koHTaKTHas padoTra:

KonTponbs camocrositenbaoi padotel (KCP) 4 4
ITpomexxyrounast arrecrarus (MKP) 0,3 0,3
CamocrosiTeibHas padoTa, B TOM 4HcIe: 11 11
Odopmitenne 1a00paTOPHBIX padOT 5 5
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraa 2 2
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
KonTpoJn:
IToaroroBka K SK3aMeHY 26,7 26,7
OO0masi TPy10€eMKOCTh qac. 144 144
B TOM 4YHCJIe KOHTAKTHAsA 106,3 106,3
pabora
3a4. ef1 4 4

2.2 ConepxaHue IMCUMILIAHBI:
Pacrnipenenenne BUI0B y4eOHOM paObOThI M UX TPYJOEMKOCTH TI0 pa3jeiiaM JUCIUTIIHHEL.
Paziensl qUCIUIUTUHBL, U3ydaeMbIe B 7 ceMecTpe:

KoanuecTBo yacos
Breayau-
No HanmMenoBanue pa3enon (Tem) Ayautopras TOpIZaH
Bcero pabora
pabota
J 113 JIP CPC

1. OcHOBHBIE CBOHCTBA TOBEPXHOCTEH pa3zuena dasz 14 4 - 8 2

2. SIBrieHUs KaMJUIIPHOCTH M CMAYMBaHUs 20 6 - 12 2

3 AZCOpOITMOHHEIC CIOU U UX BIMSHUC HA CBOUCTBA UCTIEPCHBIX 13 4 ) 3 1
CHCTEM

4. DJIEKTPUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM 19 6 - 12 1

5. Y CcTOHYMBOCTH AMCTIEPCHBIX CUCTEM 24 6 - 16 2

6. CtpykTypooOpa3oBaHue, peoJIOTHUECKUE U CTPYKTYPHO-MEXaHHU- 19 6 ) 12 1
4YecKHe CBOMCTBA JUCIEPCHBIX CUCTEM

7. KonnonaHo-XxuMHYecKe OCHOBBI OXpaHbl OKPYKAIOLIEH Cpebl 4 2 - - 2
UTOI'O no pazoenam oucyuniurvl 113 | 34 68 11
Kontposs camocrostensHoi padotsl (KCP) 4 - - - -
[Ipomesxyrounas arrecrarus (MKP) 0,3 - - - -
[ToaroroBka K TeKylieMy KOHTPOJIIO 26,7 - - - -
O0m1ast TPYAOEMKOCTb IO TUCIIHILIHHE 144 - - - -




2.3 Conep:xanue pa3ie0B IMCUUILINHBI:
2.3.1 3aHATHSA JEeKIHOHHOI0 THIIA

Ne

Hanmenosanue
paszzena

Coneprxanue pasnena

dopMma TeKyIero
KOHTPOJIS

1

2

3

4

OcHOBHBbIE CBOICTBA TO-
BEpXHOCTEH pasnuena ¢a3

[HoBepxHocTHas sneprust [ mb6ca u mosepx-
HOCTHOE HaTshKeHue. MeToabl onpeeneHus
IIOBEPXHOCTHOTO HaTskeHus1. KpaeBoil yro.
3aBUCHUMOCTh IIOBEPXHOCTHOTO HATSXKEHUS
oT Temneparypbl. CBs3b IOBEPXHOCTHOMN
sHepruu ['nb6ca M MOBEPXHOCTHOW 3HTaNb-
UK. DHTAJIBIUS CMauMBaHUs U K03 duiu-
€HT ruAPOUIBHOCTH.

YceTHBII onpoc

SIBnenus KalnmnJUIIpHOCTHU
n CMaduBaHUA

TepMoauHaMUUECKHE YCITOBUS CMAayMBAHMS
U pacTekaHus (MOJHOTO CMavyMBaHUs) Ha
TBEPJBIX U KUJIKUX MOBEpXHOCTAX. Konunue-
CTBEHHbBIE XapaKTEPUCTUKH CMaYUBaAHMUS:
KpaeBoil yroJi, TernjaoTa cMauuBaHus, paboTa
aaresun. M30uparensHoe cmaunBanue. JIno-
(¢unpHbIE U TMO()OOHBIE TOBEPXHOCTH. PO
SIBJICHUI CMauuBaHus B )KUBOI pupoae. Ka-
nuwusipHoe  aasieHue. llepBwlli  3aK0H
Jlannaca. 3aBUCHUMOCTD /1aBJICHHS HACBIILIEH-
HOTO TIapa M PaCTBOPUMOCTH OT KPUBHU3HBI
IIOBEPXHOCTU pa3fesla COCYLIECTBYIOIIUX
(a3 (3akon Tomcona (Kenspuna)). Camomnpo-
U3BOJIBHBIE TIPOIECCHl COOMpATETbHOU pe-
KpUCTAJIM3AlMH, H30TEPMHUECKON Tmepe-
TOHKM BEIIECTBA, KalMJUISIPHOM KOHJIEHCa-
uu. Posib KanWUIApHBIX SIBIGHUN B OMOJIO-
TUU U arpOTEXHUKE

Tect, KOJIIIOKBUYM

ACOpOIIMOHHBIC CIIOU U
HUX BIIMSHHUE Ha CBOMCTBA
JIUCTIEPCHBIX CUCTEM

Ancopbuust Ha Tpanune pasgena das. Ilo-
BEPXHOCTHO-aKTUBHBIE, ITOBEPXHOCTHO-
VMHAKTUBHBIE U IOBEPXHOCTHO-HEAKTHBHbIE
BeniecTBa. M3oTepMa moBepXHOCTHOTO HATS-
keHusd. YpasHenue [lumkosckoro. ITosepx-
HOCTHasi akTuBHOCTh. [IpaBmino Jliokno —
Tpaybe. MoHOMoNeKyIsipHas afcopOIus,
ypaBHEHUE M30TEPMBbI aacopOuuu
JIbarmropa, @perinanuxa. Iomumonexyisp-
Has ajcopouus. KanuisipHast KoHAeHCalus,
abcopOIHsI, XeMOCOPOIIHSI.

VYerHbll onpoc,
KOHTpOJIbHAS pa-
6oTa

DIIeKTpUUYECKHE CBOMCTBA
JICTIEPCHBIX CHCTEM.

DNEKTPOKMHETUUECKUE SIBICHUS: JIJIEKTPO-
(dbopes, IEKTPOOCMOC, TOTEHIIUATIBI CEIU-
MCHTAIlUN U HpOTeKaHI/IH. COBpeMeHHBIC
MIPEICTABIICHHS O CTPYKTYPE IBOMHOTO DJICK-
TPUYECKOTO CIIOSI HA TpaHuIle pasznena ¢as.
DJIEKTPOKMHETUYECKUH TOTEHIIHAL.

TecT, KOJIIOKBUYM

Y cTOoMUnBOCTE qucIepe-
HEIX CUCTEM

ArperaTtuBHasi U CEIMMEHTAIIMOHHAs YCTOMU-
YUBOCTh JIMCHEPCHBIX CHCTEM. Arperatrus-
Hasl YCTOMYMBOCTb JHO(POOHBIX TMCIIEPCHBIX

YcTHBIN o1poc,
KOHTPOJIbHAS pa-
6oTa




cucteM. Dddekr Mapanronu-I'mdoca (3¢-
(ekTHBHASsT  YIPYroCTh  aJICOPOIMOHHBIX
CJI0EB) Kak (akTop CTaOMJIM3AIMU TUJICHOK,
neH, sMmyinbcuid. CraOunusupyrouiee aei-
CTBUE ABOMHBIX NU(D(PY3HBIX CIIOEB HMOHOB.
CTPYKTYpHO- ME€XaHH4YecKHuil Oapbep mo Pe-
OuHACpY Kak (hakTop CWIBHOW CTaOwmiIM3a-
uuu. Koarymsmus n1odoOHBIX 305ei 3JeK-
TPOJIUTAMH: OCHOBBI Teopun [lepsruHa-
Jlannay-®epes-OepOeka. IIpaBuno
[Mynbue-I'apau. 30HbI yCTONYMBOCTH TPU
nepe3apsIKe KOJUIOUIHBIX YacTHIL.

6 |CtpykTypooOpa3oBaHue,
PEOJIOTHYECKHE M CTPYK-|CTPYKTYpPBI, (hOPMHUPYIOIIHECS B pacTBOpax
TYPHO-MCXaHUYCCKUEC
CBOWCTBA JMCIEPCHBIX CH-THYECKHE CBOWCTBA JIUCIEPCHBIX CHCTEM.
cTeM

Tunel nucnepcHeIX CTPYKTYp. [ucrepcHeie
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHHH. Peoso-

VYpaBHeHne OWHINTENHA; NMPUYKMHBI aHOMa-
JMM BSI3KOCTH JUCHEPCHBIX CUCTEM, dPdek-
TUBHAs BA3KOCTh. [lonmHas peosornueckas
KpUBasl JUCIEPCHOU CUCTEMBI C KOAryJIALH-
OHHOM CTPYKTYpOH

Tect

7  |KoiuiongHO-XUMHYECKHE
OCHOBBI OXPaHbl OKPYXa-|KOJUTOUAHBIX
IOLLEH Cpebl

CrnocoObl ouncTku TUapOocdepsl (BOIbI) OT
3arps3HEHU  (Koaryssius,
(baoKymsIus, KoaneceHus, GuabTpoBaHue
U yabTpaguiIbTpanus, LEeHTpU(yrupona-
HUE).

OuncTKka BOJbl OT HOBEPXHOCTHO-aKTUBHBIX
Y pa3IMYHbIX TOKCUYHBIX BOJOPACTBOPUMBIX
3arps3HeHUil (TMeHHas cenapauus, aacopo-
15, MOHHBIA OOMEH, BBeIEeHHE aMOp(hu30-
BaHHBIX 3apOJBIICH KpHCTaIU3alHU, CO-
TrOOMIIN3aINs).

VYeTHbII onpoc

2.3.2 3aHATHA CEMUHAPCKOIO THIIA
CeMuHapckue 3aHATUS y4eOHBIM IJIAHOM HE TIPEyCMOTPEHBI.

2.3.3 JlabGopaTopHbIe 3aHATHUS

Ne Hamveronare Haumenosanue nabopaTopHbIX paboT opma Teky1uero
pazaena KOHTPOJIS
1 2 3 4

1. VYeroitunBocTh | /ucniepCHOHHBIN aHATU3 CYCTIIEH3UM METO- | cllaya oT4yeTa 1o J1abo-
JTUCTIEPCHBIX CH- |I0M CeIMMEHTAIMHU B TPABUTAIIMOHHOM paTtopHoii paboTe
cTeM noJie

2. Ancopbunonnsie |MccnegoBanue B3aMMOCBSA3M MKy OBEPX-| cAaya OTYeTa o J1abo-
CJIOU Y UX BJIMS- |HOCTHBIM HATSDKEHHEM M aJIcOpOLue paTtopHoii paboTte
HH€ Ha CBOMCTBA
JUCTIEPCHBIX CH-
cTeM

3. AncopOrnonHbie | XpomaTorpadudeckoe pa3aeieHHe CMECH cJada oT4eTa 1o Jiabo-
CJIOM M UX BJIMSI- |HOHOB C IMTOMOIIBI0 HOHOOOMEHHBIX CMOJ paTopHoii paboTe
HHE Ha CBOMCTBA




JAUCIICPCHBIX CHU-
CTEM

AicopOIIMOHHBIE
CJION U UX BIIUSI-

HHUE Ha CBOMCTBA
JUCTIEPCHBIX CH-

CTEM

HccnenoBanue ajgcopOmuu U3 BOJHOTO pac-
TBOpa Ha aKTUBHOM yTJie

cllada oTyeTa 1o Jiabo-
paTopHoii paboTe

DNEeKTpUYECKUe
CBOMCTBA JHC-

TICPCHBIX CUCTCM.

OnpeﬂeHeHHe SJICKTPOKUHCTUYCCKOI'O 110~
TCHIMAaJIa METOAOM JJICKTPOOCMOCA

c/laya oT4eTa I10 J1abho-
paTopHoii paboTte

DNEeKTPUUIECKHE
CBOMCTBA JIMC-

IICPCHBIX CUCTCM.

Onpenenenre 31eKTPOKUHETHUECKOTO T10-
TEHI[MaIa METOJIOM dJIeKTpodopesa

claya oT4deTa 1o Jjrabo-
paTopHoO# paboTe

CrpykTypooOpa-
30BaHHE, PEOJIO-
THYECKUE U
CTPYKTYPHO-Me-
XaHUYECKHE
CBOIICTBA JHUC-
MEPCHBIX CHCTEM

Onpenenenne KpUTHUECKON KOHLIEHTPALUH
MUIeII000pazoBanus B pactBopax [TIAB

cliada oTyeTa 1o Jiabo-
paropHoii pabore

CrpykTypooOpa-
30BaHHE, PEOJIO-
THYECKUE U
CTPYKTYPHO-Me-
XaHUYECKHE
CBOMCTBA JIHC-
MIEPCHBIX CUCTEM

Onpenenenne n303J1EKTPUIECKON TOUKH
pacTBopa JKeJaTUHbI 10 3aBUCUMOCTH MYT-
HoctH oT pH cpenpl

cJlaya oT4eTa I10 J1abho-
paTtopHoii paboTte

AncopOunoHHbIE
CJIOM Yl UIX BJIHSI-

HHUE Ha CBOWCTBA
JUCTIEPCHBIX CH-

cTeM

HccenenoBanue 30H Koarynsauuu

clada oT4eTa 1o Jiabo-
paTopHoO# paboTe

10.

AncopOuoHHbIe
CJIOM Ml UIX BJIHISI-

HHUE Ha CBOWMCTBA
JUCTIEPCHBIX CHU-

cTeM

N3yuyenue koaryssiiuy ruipo30J1s THIAPOK-
cHa XKelesa

cJlaya oT4eTa I1o J1aho-
paTtopHoii paboTte

1.

VY CcTOWYUBOCTH
JUCIIEPCHBIX CH-
cTeM

I/I3yquI/Ie KHMHCTHUKH KOAJICCHCHIIUHU 10 BpEC-
MCHH XKM3HHU KaIICJIb

claya oT4dera 1o Jjrabo-
paropHoii pabore

12.

CrpykTypooOpa-
30BaHUE, pPeoJIo-
TMYECKHUE U
CTPYKTYpHO-Me-
XaHUYECKHe
CBOIICTBA JHUC-
NIEPCHBIX CUCTEM

CTPYKTypHO-MCXaHI/ILIeCKI/IC CBOMCTBA JAuC-
IMEPCHBIX CUCTEM

cllada oTyeTa 1o Jiabo-
paTopHoii paboTe

2.3.4 IlpumepHasi TeMaTHKA KYypPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTh! (ITPOEKThI) YUEOHBIM IIJIAHOM HE IPEIYCMOTPEHBI




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeH sl JJIsl CAMOCTOSITEILHOI PadoThI
o0y4yarumuxcst Mo JUCHUIIMHE (MOLYJII0)

[Tepeuensb yueOHO-METOINIECKOTO 00ECTICUeHUS JUCIUILTAHBI 10

Ne Bun CPC o
BBITIOJITHCHHIO CAMOCTOSTEIILHON PaOOTHI
1 2 3
1. IToaroroBka K BBI- 1. Meroandeckue peKOMEHIAINH 110 MTOATOTOBKE OTYETa I10 J1abo-

MOJTHEHHUIO U 3alllUTe |paTOpHOM padoTte, yTBepkaeHHbIE Kadeapoil GU3NUECKOl XUMHUH,
nmabopaTopHbIX paboT |mpoTokois Ne 2 ot 30.08.2017 r.

2. Meronuyecknue peKOMEHJAllMK K OpraHu3aliy ay JUTOPHOU 1
BHEAYJIUTOPHOM (CaMOCTOSITENIbHOM) pabOThI CTYAEHTOB: METO U~
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. Ilounnok, A.B.
becmanos, H.B. Jloza. — Kpacuogap:Kyb6anckuii roc. ya-1, 2018.
89 c.

3. ®punpuxcoepr, . A. Kypc komnounnoit xumun [ Teker] : yueo-
Huk / JI. A. ®punpuxcoepr. - Uzn. 4-e, ucnp. u gom. - CIIO. [u ap.]
: Jlanp, 2010. — 411 c. : nn. — (YueOnuku ams By30B. CrienuanbHas
auteparypa). — bubnuorp.: c. 404. — ISBN 9785811410705

4. ®pomnos, 0. I'. Kypc komnounoit xumun [ Tekcrt] : moBepx-
HOCTHBIE SIBJICHUS U IUCIIEPCHBIE CUCTEMBI : [ yu4eOHUK /7S BY30B] /
1O. T'. ®pomnos. - Crep. uzn., [mepenevarka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

5. T'envman, M. U. Konmnounnas xumust [ DIeKTpOHHBIN pecypc] :
yuebnuk / M.U. I'enbdman, O.B. Kosanesuu, B.II. FOctpatos. -
CIl6. : Jlamp, 2024. - 336 c. — Pexum pocryna
https://e.lanbook.com/book/422246

2. |llogroroBka k Texy- |l1. ®punpuxcoepr, . A. Kypc xomtonanoit xumun [ Texcr] : yueo-
IEMY KOHTPOJIIO Huk / JI. A. ®punpuxcoepr. - Uzn. 4-e, ucnp. u gom. - CII06. [u ap.]
: Jlanp, 2010. — 411 c. : nn. — (YueOnuku as By30B. CrienuanbHas
auteparypa). — bubnuorp.: c. 404. — ISBN 9785811410705

2. ®pomnos, 0. I'. Kypc komnounnoit xumuu [ Tekcrt] : moBepx-
HOCTHBIE SIBJICHUS U IUCIIEPCHBIE CUCTEMBI : [ yueOHUK /1S BY30B] /
0. T'. ®pomnos. - Crep. uzn., [nepeneuarka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

3. I'enbdpman, M. 1. Kommonanast xumust [ DIEKTpOHHBIHN pecypce] :
yuebnuk / M.M. I'enbpman, O.B. Kosanesuu, B.I1. FOctpatos. -
CIIb. : Jlans, 2024. - 336 ¢. — Pexxum noctyma
https://e.lanbook.com/book/422246

4. MeTtonnyeckue peKOMEHAANN K OpraHUu3aluy ayAUTOPHON 1
BHEAYIUTOPHOM (CaMOCTOSTENbHOI) pabOThl CTYACHTOB: METO U~
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becmanos, H.B. Jlo3a. — Kpacaomap: Kyb6anckuii roc. yH-T, 2018.
89 c.

3. |lloarotoBka k mpo- |1. ®puapuxcoepr, /. A. Kypc kommouanon xumun [Tekct] : yueo-
MeXyTouHOM arTe-  |HuK / Jl. A. @puapuxcoepr. - Uzna. 4-e, ucnp. u gom. - CIIO. [u ap.]
cTanuu (IK3aMeH) : Jlanp, 2010. — 411 c. : un. — (YaeOHuku ais By30B. CrieruanbHas
auteparypa). — bubnumorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 1O. I'. Kypc kommonanoit xumun [ TekcT] : moBepx-
HOCTHBIE SIBJICHUS U JMCIIEPCHBIE CUCTEMBI : [ yueOHMK 1 BY30B] /
10. T'. ®ponos. - Ctep. u3n., [mepenevarka ¢ u3a. 2004 r.]. -
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Mocksa : AnbsanC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

3. l'enbdpman, M. U. Kommonanast xumust [ DIIEKTpOHHBIN pecypce] :
yuebnuk / M.M. T'enbpman, O.B. Kosanesuu, B.I1. FOctpatos. -
CIIb. : Jlansb, 2024. - 336 ¢. — Pexxum noctyma
https://e.lanbook.com/book/422246

4. Meroauyeckre peKOMEH AU K OpraHu3aluy ayAuTOPHOU 1
BHEAYTUTOPHOM (CAaMOCTOSTENLHOM ) pabOThI CTYACHTOB: METO -
yeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-1, 2018.
89 c.

Y4eOHO-MeTOIMYECKE MaTepuasbl JUIsl CaMOCTOSITENIbHOM paboThl oOydarolmuxcs M3
Yuciia MHBAIM/IOB U JIUL C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrasistorcs
B (hopMax, alalTHPOBAHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCTIPUSATHS WH(POPMAIIHN:

Jnst I ¢ HapyIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

— B popme ayauodaiina,

Jlnst I ¢ HapyIIeHUsIMH CITyXa:

— B 1e4atHoi opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00y-
YAFOIIUXCS.

3. 06p330B3TeJ'II>HI)Ie TEXHOJIOT'MHA, MIPUMEHAECMBIEC IIPU OCBOCHUHN NUCIHUITIJIUHBI

B xozie u3yueHHs QUCHUIUIMHBI IPEIYCMOTPEHO MCIOJIB30BAHUE CIENyIOmuX 00pa3oBa-
TEJbHBIX TEXHOJIOTHI: JIEKIIUH, JJa0OpaTOPHBIE 3aHATHUS, CAMOCTOATEIbHAs padoTa CTYJACHTOB.

KoMmneTeHTHOCTHBIN MOAX0 B paMKax IMPernojaBaHus AUCLUILIMHBI PeaTnu3yeTcsl B UC-
M0JIb30BAHUY UHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOJIOB (TIpoOieMHast IeK1us, padoTa B
MaJIbIX TPYIIax) B COYETAaHUHU C BHEAYIUTOPHON pabOTOM.

WNudopmannoHHbIe TEXHOJIOTHH, IPUMEHSEMbIE TIPU U3YYEHUH JUCLHUIUIMHBL: UCIIONb30-
BaHUE MH()OPMAIIMOHHBIX PECYPCOB, OCTYIHBIX B WH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOM
cetu Murepuer.

AnantuBHbIe 00pa30BaTeNbHBIC TEXHOJIOTHH, TPUMEHIEMbIC TTPH U3YYCHUH JUCIUTLTIHBI
— JI7I51 JIULL C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS MIPEyCMOTPEHA OpTaHU3aIUs KOHCYIIb-
TaIMi C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

4. OneHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHO
aTTecTaluu
4.1 ®oHA OLIECHOYHBIX CPEACTB /ISl IPOBeIeHNs TeKYIeH aTTeCTANI

Texymmii KOHTPOJIb MPOBOAMUTCSA B (hOpME YCTHOTO OIpoca Io pasjesiaM y4eOHOM Impo-
IpaMMBbl, BBIIIOJIHEHUS TECTOB, KOJJIOKBUYMOB, PEIIEHUSI KOHTPOJIBHBIX Pa0OT, 3alUThI Jabopa-
TOPHBIX PabOT U BHYTPHUCEMECTPOBON aTTECTALIUH.

W3yuenne AUCHUIUIMHBI 3aBEPIIAETCS 3K3aMEHOM, Ha KOTOPOM ITPOBEPSIETCS YCBOCHHE
3HAaHUI U yMEHUH IPUMEHATH 3TU 3HAHUSA I 3PPEKTUBHOTO HCIOIb30BAHUS OCHOBHBIX 3aKOHOB
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KOJUIOMHOM XMMHHU B CBOEH MPOo(ecCHOHANTBHOM A TETbHOCTH.

TecToBble 3ajaHNs COCTOUT U3 Psijla TEOPETUUECKUX BOIPOCOB [0 TEMATUYECKUM paszie-
n1am pabodei mporpaMMbl y4eOHOHN JTUCIIUATIITHHEL.

Cucrema OLIEHOK BBITIOJIHEHUS! KOHTPOJIIBHOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOpPOUIOY» — KOJIMYECTBO NPaBUIbHBIX OTBETOB OT 70% 110 84%);

— «yZIOBJIETBOPHUTENIBHOY» — KOJUYECTBO MPAaBUIBHBIX OTBETOB OT 55% 10 69%.

IIpumep TeCTOB M KOHTPOJIBHBIX padOT IO OTJENIBHBIM T€MaM JIEKLUH I IPOMEXYTOU-
HOT'O KOHTPOJISl 3HAHUH CTYIECHTOB.

4.1.1 IlpumepsI TECTOB:

TECT 1
mucrniumaa "KosuronnHas xumus"
IToBEpXHOCTHBIE ABJIEHUS U IUCIIEPCHBIE CUCTEMBI
OCHOBBI TEPMOAMHAMUKH ITOBEPXHOCTHBIX SBJICHUI
JlucrnepcHOCTh U TEPMOAMHAMUYECKUE CBOWCTBA TEII
Kanwmsapueie sBinenus, ypasHenue JKropeHa

1. Kanumisipuble siBjeHUs1 00YCIOBIICHBI BIUSTHUEM
1. TUCTIEpCHOCTH HA JIaBJICHUE HACHIIIICHHBIX TTapOB
2. IACTIEPCHOCTH Ha BHYTPEHHEE JaBJICHUE
3. IUCTIEPCHOCTH HAa PACTBOPUMOCTD
4. MCTIEpCHOCTH Ha MOBEPXHOCTHOE HATSKEHUE

2. G — NOBEPXHOCTHOE HATSHKEHUE JKUJIKOCTHU; I'y — PAANYC MEHHUCKA KUIKOCTH; p — INIOTHOCTh
KUJKOCTH; Po — TUIOTHOCTH Ta30BOM (pa3bl; g — yCKOpeHUe CBOOOIHOTO TajeHus. BoicoTa moaus-
THS )KUJIKOCTH B KaILIsIpe co chepuiueckuM MEHUCKOM h paBHa

20 o 2o o
r, 4 no- 0 no- )
1 2 3 4

3. 6 — MOBEPXHOCTHOE HATSYKEHUE KUJKOCTH; I'y — PAUYC MEHUCKA KHUJIKOCTH; p — INIOTHOCTh
KHUJIKOCTH; Po — IUIOTHOCTb T'a30BOM (ha3bl; g — ycKopeHue cBoOOAHOTrO najeHus. Bricota moans-
THS )KUAKOCTH B KaWJUISIPE C LWIMHAPUYECKUM MEHUCKOM h paBHa

20 o 2o o
r, 4 nlo- e no-m)e
1 2 3 4

4. IpaBubHOE COOTHOUIEHHE MEX1Y BBICOTAMH MOAHSITHS )KUAKOCTU B CTEKISTHHOM KaIlluJuIsApe
(hk) u Mexny cTexstHEBIMU TUIacTHHAMHU (hrr), v TuaMeTp Karmujuisipa paBeH PacCTOSTHUIO
MEX]y IMIIACTHHAMM (KaIllWJUISAp U IJIACTHHBI YaCTUYHO TOTPY>KEHBI B OJHY U TY K€ KUAKOCTB).

1. hg =hn

2. hx = 2hn

3. hx = (1/2)hn
4. hx = 4hn

5. hx = (1/4)hn
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5. YMmeHblIeHNTE paanyca KpUBU3HBI BOTHYTOI'O MCHHCKA JKUJAKOCTH B KAITUJLIAPC
1. YBCINMYNBACT BBICOTY KAIIUJIJIAPHOTO IMOAHATH
2. YMCHBIIACT BBICOTY KAIMUJIJIAPHOTO MOJHATHA
3. He U3MEHSET BBICOTY KalTWJIJIIPHOTO MOAHATHUSA

6. YBenuueHue PaCCTOSAHUA MCXKAY IJIAaCTUHAMU, YaCTHYHO OIIYIICHHBIMU B CMa4UBarOIyrO
KUIKOCTbh

1. YBCIMYMBACT BBICOTY KAITUJIJIAPHOTO IMOJHATHA

2. YMCHBIIACT BBICOTY KAIMUJIJIAPHOTO MOJHATHA

3. HE U3MCHSICT BBICOTY KaITUJIJIAPHOTO MOJHATHA

7. PucyHoK, Ha KOTOpPOM TPaBUJILHO IMMOKA3aHO TMOJI0KEHHE U popMa MEHHCKA BOJIBI B KAITHJI-
Jsipe, UMEIOIIEeM TUAPO(PUIbHYIO TTOBEPXHOCTh

2. PucyHOK, Ha KOTOPOM MPaBUIIHLHO MOKA3aHO MOJI0XKEeHHE U (hopMa MEHUCKA BOJIbI B KaITHII-
JsIpe, UMEIOITEM TUIPOPOOHYIO TTOBEPXHOCTb.

9. Ha mpencraBieHHOM pUCYHKE IMOKa3aH MEHUCK KHUJIKOCTH B KalMJUIIPE, UMEIOIEM JTHO(UIIb-
HYIO IOBEPXHOCTh. Kakoi U3 OTMEUYEHHBIX HAa PUCYHKE YIJIOB PABEH yIIy CMauMBaHUs?
(rk — paguyc Kanuuispa)

l.a 2.P 3.y 4. ¢
I
i

NG

Iy
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ds
10. d¥ — xpuBH3HA TOBEPXHOCTH KUJIKOCTH; Gr.r U Orx — IOBEPXHOCTHBIC HATSXKEHUSI HA TPaHU-
11aX TBEPJIOTO Teja ¢ ra30Boi (ha30i U KHUIKOCTHIO, COOTBETCTBEHHO; O — KpaeBoit yroi. XXu-
KOCTb HE OYyJIET CaMOTPOU3BOJILHO MTPOMUTHIBATH MOPUCTOE TEJIO MPHU YCIOBUU

@ ds Orr > Orox 0 <90°
dv>0 AV <0

1 2 3 4

TECT 2
mucrniumaa "KosmronnHast xumusa"
[ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI
AncopOuust ra30B ¥ MApOB HAa TOBEPXHOCTU TBEP/BIX Tell
AnicopOnust Ha OTHOPOAHON MTOBEPXHOCTH
3akoH I'enpu, ypaBHeHue Jlenrmropa

1. B cooTBeTcTBUU C 3aKOHOM [ '€HpH HaYaIbHBIN y4acTOK U30TEPMBbI acOPOIMH (TTPU MaJIbIX
KOHIICHTPALIUSIX WM JABJICHUSIX ) JOJIKEH ObITh

1. BBIYKJIBIM 110 OTHOIIIEHHUIO K OCH a0CIUCC

2. BOTHYTBIM IO OTHOIIEHHIO K OCH abciuce

3. IMHEHUHBIM

2. 3akoH ['enpu cobmrogaercs
1. ipu BBICOKO KOHIIEHTpAIlMH (JIaBICHUH MapoB) ajcopbara
2. IpY HU3KOM KOHIIEHTPAIMH (JIaBJIEHUU TTapoB) aacopOaTa
3. B cpeqHel YacTh U30TepMbI a1cOpPOLIUN

3. YpaBuenue JIeHrMiopa HCIONIb3yeTCs B CIydae
1. HENOKaTU30BAaHHOM AJICOPOIIMU HA YPHEPTETUUECKU OJTHOPOIHON TOBEPXHOCTH
2. TIOKaJTM30BaHHON aJCOPOITMU HA DHEPTETUYECKH HEOHOPOHON TTOBEPXHOCTH
3. TOKaTM30BaHHOW aJICOPOIIMY HA SHEPTETUYECCKH OJHOPOTHOM MOBEPXHOCTH
4. KanWUISIPHOW KOHJEHCALNKN

4. YpasHenue JlenrmMiopa MokeT ObITh HCIIOJIB30BAHO TIPU aJCcOpPOLIUU Ha
1. MEKpOTIOPHUCTBIX aacopOeHTax
2. agcopOeHTax ¢ Mepexo HbIMU MIOPAMU B 00JIACTHU BBICOKUX JaBJICHHUH apoB

3. MakpOIOPHCTBIX aICOPOEHTaX
K
A=A P

[n)
5. Koncranra K, Bxoasias B ypaBaenue JIeHrmiopa 1+Kp, npecTaBisier co00il KOH-
CTaHTY
1. ckopocTH ajcopOnum
2. afcOpOLIMOHHOTO PaBHOBECHS
3. KOHAECHCAINU

6. [IpaBUIIbHOE COOTHOIIICHHE MEXKTy KOHCTaHTaMU ypaBHeHUH JIeHrMiopa (A«, K) u I'enpu (Kr)

1. A’ K=Kr
2. A/K=Kr
3. K/KF =Ax
4. Kr/K = Ax
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7. A — ancopOmusi; Ao — MakCHUMalbHas aacopOrus; 0 — CTEeNeHb 3a0THEHUS TIOBEPXHOCTH aJICOP-
6enra; K — koHCTaHTa aacOpOIIMOHHOTO PAaBHOBECHS; C — PaBHOBECHAs! KOHIIEHTpalus aacopbara.
VYpasHenue JlenrMiopa B 00;1aCTH HU3KUX KOHIIEHTPALMi IPUHUMAET BUJL

KEc
A=Kc A = Axc 0 = A.Kc 0 =Kc 0=
1+ Kc

1 2 3 4 5

8. A —ancopOuus; p — paBHOBECHOE JJaBJICHHE [1apa; Ps — JaBJICHUE HACBIIIEHHOTO Hapa.
PucyHok, Ha KOTOpPOM MPAaBUIILHO TIOKA3aH OOIIMI BUJ U30TEPMBI aficopOrun JIenrmiopa.

A[ HAE A[ pfAT/ AW
p lip P p

P/ps

1 2 3 4 5

9. A — ancopOuusi; Ax — MakcuManbHas ancopouus; K — koHcTaHTa aicopO1IMOHHOTO paBHOBE-
CHsI; 0L — YTOJI HaKJIOHA MPSIMOM; ¢ — paBHOBECHAs! KOHLIEHTpALMs afcopoara.

PucyHok, Ha KOTOPOM IIPAaBUJIBHO MOKa3aHa U30TEpPMa aAcopOLUN B KOOpAUHATAX JIMHEHHON
dhopmbl ypaBHeHUs JleHTMIopa.

A tga=K /A tea=1/A,, ¢/A tgo=1/A,, Acll tga=1/A,]

cL oL '

I

c 1/e c

4.1.2 IlpuMep KOHTPOJILHOM PadoOThI:

Kontponbnas padoTta 1

no aucuuruinHe «Kosmonanas XumMus»
1. TTo kakOMy ypaBHEHHUIO MOKHO pacCUMTaTh MOJIHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue nan-
HbIe HEOOXOIUMBI JIJIsl TAKOTO pacueTa’?
2. Kak BiusieT quCepCcHOCTh BEUIECTBA Ha €ro PEaKIIMOHHYIO CIIOCOOHOCTb, JaBJICHHE apa,
pPacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHUSI XUMUYECKOUN peakuu?
3. Ucnionw3ys ypaBHenue bOT, paccunraiite yaenpbHy0 MOBEPXHOCTH aICOPOCHTA 1O JaHHBIM
00 agcopOruu a3ora:
p/ps 0.1 02 03 04
A-10° , m® /xr 0.31 0.71 0.93 1.09
[Tnomak, 3aHEMaeMasi MOJIEKYJIOi a30Ta B IIIOTHOM MOHOCJI0E, paBHa 0,16 HM?, MIIOTHOCTH
azota 1.25 xr/m>.
4. PaccuunTaiite paboty aaresuu pryTd K crexiy npu 293 K, ecnm u3BecTeH kpaeBoil yron ©
=130°. TloBepxHocTHOE HaTskeHue pTyTH 475 mJI[x/M%. Haiimure kod(pUIMEHT pacTeKkaHus
PTYTH 110 TOBEPXHOCTH CTEKJIA.

4.2 ®oH/I OLIEHOYHBIX CPEICTB JIsl MPOBeAeHNsI IPOMEKYTOYHON aTTecTAlNU

dopMa KOHTPOJIA JUIsl IPOBENCHUS IIPOMEKYTOUHOM aTTECTALUU 110 JUCLMILIMHE — JK3a-
MeH. CTynieHThl 00s13aHbl CIaTh PK3aMEH B COOTBETCTBUU C PACIHMCAHHUEM U Y4E€OHBIM IJIAHOM.

14



Dk3ameH sBisieTcss (HOpPMON KOHTPOJISI YCBOCHHUS CTYJICHTOM y4eOHOW MPOrpaMMBbI IO JTUCIHU-
wmHe. J{o caaum sK3aMeHa CTyIeHT JIOJKEH BBIIOIHUTh T1a00PAaTOPHBIE U KOHTPOIIbHBIE PA0OTHI.
3ammra 1a00paTOPHBIX padOT OCYIIECTBIISCTCS B TEUYCHHE CEMECTPa MOCTe BBITOJHEHHS HKCIIe-
PUMEHTAIBHOM YacTH pabOThl HA OCHOBAHUU MPOBEPKU MUCHMEHHOTO OTYETa U YCTHOTO H/HIIN
MUCHMEHHOTO OMPOCca 00YYAIOLINXCS IO TeMeE JIabopaTopHOi paboThl. [Ipu s3ToM HomyckaeTcs Ha
ouHOI (hopme oOyueHus npomnyck He 6onee 20% 3aHATHIL, ¢ 00s13aTEIbHON O0TPaOOTKON MpOoMy-
HICHHBIX Ta00paTOpHBIX paboT. CTyIEHTHI, Y KOTOPBIX KOJIUYECTBO MPOITYCKOB MPEBHIIIACT yCTa-
HOBJICHHYIO HOPMY, HE BBIIIOJIHUBILKE BCE BUbI padOT U HEYJOBJIETBOPUTEILHO PabOTaBIINE B
TEYCHHE CEMECTpa, MPOXOAAT cobeceoBaHHE C MpernojaBaTelieM, KOTOPBIA OMpaIinBaeT CTY-
JICHTA Ha MPEAMET BBISIBIICHUS 3HAHUS OCHOBHBIX ITOJIOKCHHUI TUCIUATLINHBL. [t cauum sx3aMeHa
00y4aroIuiics TOJDKEH 1aTh yI0BIETBOPUTEIbHBIC OTBETHI HA BCE BOIPOCHI.

PexomenyeTcst ciemyronme KpuTepuH OIeHKH TEOPETUIECKUX 3HAHUN Ha dK3aMEHe.

OreHka «HeyooenemeopumenbHoy BBHICTABISIETCS B TOM CIydae, €Clid CTYICHT JEMOH-
CTPHUPYET:

- IOBEPXHOCTHOE 3HAHHE TEOPETUUECKOr0 MaTepraa;

- HE3HAHWE OCHOBHBIX 3aKOHOB, MOHSITHN ¥ TEPMHUHOB YUCOHOU JNUCIHILINHBI, HCBEPHOEC
OTIepUpPOBaHNE UMU;

- TpyOble CTHITUCTUYECKHE U PEUEBBIC OMIMOKH.

OueHka «y0oenemeopumenbHo» CTaBUTCS CTYJEHTaM, KOTOpPbIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT y4€OHO-IIPOrPaMMHBIN MaTepuai B 00bEMe, HEOOXOTUMOM JIJIsl TIPEi-
cTosIIel yaeObl U paboThI 1o mpodeccun;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPYy;

- B OTBETaX Ha BOIIPOCH HIMEIOT HAPYIICHHUS B TIOCIIEIOBATEIIEHOCTH H3IIOKEHHSI y4eOHOTO
MaTepuana, IEMOHCTPUPYIOT MOBEPXHOCTHBIC 3HAHUS BOTIPOCA;

- IMEIOT KPaTKHE OTBETHI TOJIBKO B paMKaXx JISKIIMOHHOTO Kypca;

- IPUBOJIAT HEYETKHE (POPMYITHPOBKY OCHOBHBIX MOHITHIA U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIC MOTPEIITHOCTH U TPYObIe ONIMOKH B OTBETE HA BOTIPOCHI.

O1eHKa «xX0poutoy» CTaBUTCS CTYACHTaM, KOTOPbIE TIPU OTBETE:

- 00HapYXMBAIOT TBEPIOE 3HAHME MTPOTPAMMHOTO MaTepHaia, KOTOPBIH U3JIararoT CHCTe-
MaTH3UPOBAHO, MTOCJIEI0BATEIFHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HAaYUMYIO JOMOTHUTEIBHYIO IUTEPATypy;

- IOIIYCKaIOT OT/IEIbHBIE MOTPEUTHOCTH U HE3HAUUTENbHbBIE OLTHOKH MPH OTBETE;

- B OTBETaxX HE JOIMYCKACT CePhE3HBIX OIIMOOK U JIETKO YCTPAHSET OT/ICIbHbIC HETOYHOCTH
C TIOMOILIBIO JIOTIOJHUTEIBHBIX BOIIPOCOB IIPENOAaBaTEsl.

OreHKa «omauYHO» CTaBUTCS CTYJIEHTaM, KOTOPBIE MTPH OTBETE:

- 00HapyKUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U ITyOOKOe 3HaHHE ITPOrpaMMHOr0 Ma-
Tepuana (3HaHHe OCHOBHBIX IMOHSATHH, 3aKOHOB U TEPMUHOB Y4eOHOM NUCIUTUTMHBI, YMEHHUE OTle-
pUpOBaTh UMH);

- M3JIararoT MaTepHall JJOTHYHO, TOCIIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaraloT MaTepUall C JOCTATOYHO YSTKUMH (DOPMYITHPOBKAMHU, ITOATBEPIKTaEMBIMHE Tpa-
(bukamu, udpaMu WK MPUMEpPaMu;

- BIIQJICFOT HAYYHBIM CTUJIEM PEYH;

- IEMOHCTPHUPYIOT 3HaHHE MaTepuasa JIEKIH, 0a30BbIX YUEOHHKOB U JOMOIHUTEIBHOMN
JTUTEPaTYPHIL.

4.2.1. Bonpocsl K 3K3aMeHY:

1. TIlpeamer komoumHoi xumuu. [Ipu3Haku O0OBEKTOB KOJUTOMAHOW XWMHH. [ToBepXHOCTHAS
sHeprusi. KonnuecTBeHHBIE XapaKTePUCTHKU aucrnepcHocTr. Kiaccupukanus IUCrepCcHbIX
cucteM. KomnongHas XuMust 1 XUMUYECKash TEXHOJIOTHS.

2. TloBepxHOCTHOE HATSHKEHHE: TEPMOAMHAMUUYECKOE ONpeeieHrne, PU3NIECKUI CMBICI, BIIHS-
HUE TPUPOABI B3aUMOJEHCTBYIOMIUX (a3. BbiBox ypaBHEHUS ISl MOJHOW (BHYTpEHHEMH)
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10.

11.

12.

13.

14.

15.

16.

17.

9HEPTUU MOBEPXHOCTHOTO cliost (ypaBHeHHE [ mOOca-I enpbMrosbia). 3aBUCHMOCTE TEPMOIH-
HAaMUYECKHX MapaMeTPOB MOBEPXHOCTU OT TEMIEPATYPHI.

Meton n30sITKOB [ 100ca. BeiBO pyHIaMEHTATLHOTO acOPOIIMOHHOTO ypaBHeHus [ nOoca.
I'm66coBckas amcopOuus. YactHoe BeipakeHrne ypaBHeHHs [ mOOca. [loBepXxHOCTHAs aKTHB-
HOCTb; IOBEPXHOCTHO-AKTUBHBIE U IOBEPXHOCTHO-UHAKTHUBHBIE BELLIECTBA.

AJre3us ¥ cMauMBaHUE; onpeiesieHus. Y paBHeHue J[ronpe ais padoThl aare3uu. Yo cMa-
yuBaHus U ypaBHeHue FOnra. Ypasuenue [ronpe-FOura muis pabots! aaresun. Biusuue [TAB
Ha a/Ire3uI0 U CMauyuBaHHUE.

IIpaBuio ¢a3 'n60ca u aucnepcHocTh. BiusHue KPUBU3HBI TOBEPXHOCTH (AUCIIEPCHOCTH)
Ha BHYTpEHHEe JJaBJeHHe Tell (BbIBOJ M aHAIN3 ypaBHeHus Jlamnaca). KanuisipHslie siBieHus
(ypaBHenue XropeHa).

Bnusinue nucnepcHoCTH Ha TEPMOAMHAMUYECKYIO PEAKIIMOHHYIO ClTIOCOOHOCTh. BiBOA ypaB-
HEHMsI KaUIsipHOM KoHaeHcauuu KenbBuHa. BriusiHue qucrnepcHOCTH Ha pacTBOPUMOCTD U
KOHCTaHTY PaBHOBECHUSI XMMUYECKOI peakinu.

MeToapl OMy4YeHHUsT TUCTIEPCHBIX CHUCTEM: TUCTIEPrHpOBaHUE U KOHJEHCAIUS. YpaBHEHUE
Pebunnepa st paboThl TUCHIEprUpOBaHus. AJCOPOIMOHHOE MOHMKEHUE MPOYHOCTU (3-
¢dexT Pebunaepa). Konaencamnus ¢puzndeckas u xumudeckas. JHeprus [ md6ca oOpazoBaHus
3apoJIbIIIa HOBOH (a3bl MPU TOMOTEHHOW KOHJICHCAILIMH; POJIb TIEPECHIILICHHS.
Knaccudukanus mexanuzmoB ajcop6ouuu. [Ipupona ancopOIMOHHBIX CHIT M UX OCOOEHHOCTH
npu Gu3udeckor aacopOuuu. BeiBo ypaBHEHUS 711 JHEPTHH TUCTIEPCUOHHOTO B3aMMOJICH-
CTBUS aToMa ajcopbata ¢ amcopoentom. M3zorepma, n3ocTepa, H30MUKHA aICOPOIIHIH.
MonomonekynspHas ajgcopouus, popma u30Tepmbl aacopobunu. Ypasuenue ['enpu. OcHOB-
HbI€ MOJ0XKEHHS TeOpUH JIeHrMIopa, BEIBO/I YpaBHEHMsI M €ro aHau3. JIuneitnas gopma ypas-
HeHus Jlenrmropa.

Teopus momumonexynsapHoit ancop6rmu bOT: ncxomgHbie MOTOKEHMs, BBIBOJ YpaBHEHUS
U30TepMBbl U ero aHanu3. Jluneiinas ¢opma ypasaenus BOT. Onpenenenue ynenbHO# mo-
BEPXHOCTH aJICOPOEHTOB, KaTalIU3aTOPOB U JP.

KonnuecTBeHHBIE XapaKTEPUCTUKKU MOPUCTHIX MAaTEPHATIOB: MMOPUCTOCTb, YIEIbHAas TOBEPX-
HOCTB, pazmep nop. [lopucTteie Tena KOPIyCKyIspHOI, KPUCTATHIECKON U Ty09aToi CTPyK-
Typbl, METOIbI UX noxydenus. Knaccudukanuus nop no JyOuHUHY U T€OpUH aCcOPOLIMH.
AncopOrust Ha MOPUCTHIX ancopbenTax. Teopus KanmuUIApHOHN KoHAeHcanuu. KanwmisipHo-
KOHJICHCAIIMOHHBIN TUcTepe3nc. Pacuer n Ha3HaueHWe UHTETrpalIbHOU U qud depeHnanbHOM
KPHUBBIX pacrpeieieHus: 00beMa Imop Mo uX pa3mMepam.

[TorennmansHas Teopus agcopouun [onstau. AACOpOITMOHHBINA MOTEHIIMAT. XapaKTePUCTH-
yeckas KpuBas azcopOruu. TemreparypHasi HHBApMAHTHOCTh U apMHHOCTb XapaKTepPUCTHU-
YECKUX KPUBBIX.

OcoOeHHoCTH a/IcOpOIMN Ha MUKPOIIOPUCTHIX ancopbenTax. OO000IIeHHOe ypaBHEHNE TEO-
puu JlyounuHa (Teopusi 00beMHOT0 3aII0JTHEHHS] MUKPOTIOP), YaCTHBIE CIIy4an 3TOr0 ypaBHe-
Hus (ypasHenne [lyoununa-Panymkesuua). Pacuet o6miero o6beMa MUKPOIIOp MO U30TEpME
azcopoIuu.

OcobGennoctu aacopOiuu [IAB Ha rpanulie pasiena pacTBOp-Bo3ayX. 3aBUCHMOCTh TTOBEPX-
HOCTHOTI'O HaTshKeHUs oT KoHeHTpauuu [TAB npu cobimoienun 3akona I'enpu. [loBepxHocT-
HOE JIaBJICHHE aICOPOIIMOHHON MJIEHKU. Y paBHEHUE COCTOSHUS JBYMEPHOTO ra3a Ha IOBEepX-
HOCTH JKHMJKOCTH; PAa3JIMYHbIE arperaTtHble COCTOSIHHSA aJCOPOIMOHHBIX IUICHOK. Bechl
JlenrMiopa u onpenenenue pazmMepoB MmoJiekyi [TAB.

HNonoobmennas aacopbouus. [Ipupoausie n cunternyeckre noHUTHL. Knaccudukanus nonu-
TOB I10 KUCJIOTHO-OCHOBHBIM cBOMcTBaM. [lonHas u quHaMuyeckas oOMeHHbIe eMKocTH. KoH-
CTaHTa paBHOBECHUS HOHHOTO OOMeHa, ypaBHeHHe HuKosbckoro.

BbiBos1 ypaBHEHUS ISl CKOPOCTU OCAXKACHUS YACTHI] B TPAaBUTALIMOHHOM I10JIE. Y CIIOBUS CO-
o6moaenuns 3akoHa Ctokca. CeTMMEHTAIlMOHHBIN aHaIu3, pacyeT U Ha3HaueHue KPUBBIX pac-
MpeieJIeHHs] YaCTHIL 110 pa3Mepam.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

[Ipupona 6poyHoBcKkoro aBukeHus. [loHsaTHe U onpeesieHne CpeqHEKBaAPaTUYHOIO CABUTa
10 BEIOpaHHOMY HampaBlieHUI0. B3auMoCBsI3b MEXKIY CPEAHEKBAAPATUIHBIM CABUTOM U KO-
s dunmentom nuddys3un (BeIBoI 3aKkoHa DUHIITEIHHA-CMOITYXOBCKOT0). DKCIIEPUMEHTAb-
Has MPOBEPKa 3aKOHA.

CemumeHTanMOHHO-TU(G (G Y3NOHHOE paBHOBECUE (TUTICOMETPUYECKHIA 3aKOH). BhIBOJ ypaB-
HeHUsl. DaKTOphI, BIMAIONIME HA CEIMMEHTAIIMOHHYO YCTOWYMBOCTD JUCIIEPCHBIX CUCTEM.
Mexanu3mbl 00pa3oBanust ABOWHOTO 3ekTpudeckoro cios (JID2C). CooTHOIIEHUS MEXITY
ANEKTPUYECKUM TOTEHIMAIIOM M IMOBEPXHOCTHBIM HaTsKeHueM (ypaBHeHus Jlunmmana).
DNeKTpoKaNnWUIsIpHbIE KpUBbIE U onpeaeneHue napamerpon IIC.

O6mme npencrapinenus o teopusix crpoenus [IIC. Ypasuenue Ilyaccona-bonbimana st
mud¢y3noit yactu J19C u ero perieHue uis cirydas ciado3apsyKeHHBIX TOBEPXHOCTEH. Y paB-
Henue ['yn-Yenmena.

Cospemennas teopus crpoenus [19C (teopus Lltepna); pons crenuduueckoit ancopOuumy,
niepesapsiaka nosepxHoctu. [Ipumepsr o6pazoBanus JIIC. Ctpoenne munemisl (Hopmysibl
J2C).

DNEeKTPOKUHETUYECKUE SIBJICHMS. DJIEKTPOKMHETHUUECKUN MOTeHIMand. YpaBHeHue Cmoiy-
XOBCKOTO ISl 3JIeKTpoocMoca U anekTpodopesa. DPdekTl, He YIUThIBAEMbIE YpaBHEHUEM
CMOITyXOBCKOTO (TTOBEPXHOCTHASI IPOBOJUMOCTb, JIEKTPO(HOPETHUECKOE TOPMOKEHHUE, pe-
JIaKCAIIMOHHBIN 2P DEKT).

JIBa BHUJa YCTOWYMBOCTH IUCIIEPCHBIX cUCcTeM. JInoduinbHbie U muodoOHbIe cuctembl. Kpu-
tepuit mnodribHOCTH 110 Pebunnepy-Lllykuny. TepmoanHamMudeckne U KHHETHYECKUE (Pak-
TOPBI arperaTuBHON YCTOMYMBOCTH JUCTIEPCHBIX cucTeM. [Ipumepbl muoduibHbIX 1 T10(]O0-
HBIX JIUCTIEPCHBIX CHCTEM.

JInodunwsueie aucnepcHbie cuctembl. Kinaccuduxanms u odmas xapakrepuctuka [TAB. Tep-
MOJIMHAMHUKa U MeXaHu3M Munemiooopasosanus. Ctpoenue muuesut [IAB B BogHbIX U yrie-
BOJIOPOJIHBIX cpenax. Comooumu3ans.

JInoduneHeie AucniepcHble cucTeMbl. icTuHHO pacTBOpuMble U Koutouanble [TAB, ux knac-
cudukanusa. MurnennoobpazoBanue, cCTpoeHre Muuest; Meronasl onpeneneHuss KKM. daxk-
topsl, Biustonre Ha KKM nonnsix 1 Hemonnsix [1AB.

JInoobusle aucnepcHbie cucTeMbl. PaKTOPhI arperaTUBHON YCTONYUBOCTH JTMOGOOHBIX CH-
cteM. beicTpas u meieHHas koarynsauusa. Kuneruka koarynsuuu 1o CMoiyXoBCKOMY (BbI-
BOJ ypaBHeHUs). OnpezeneHne KOHCTaHThl CKOPOCTH U BPEMEHH MOJIOBUHHOM KOarysiuu.
3aBHUCHUMOCTD YHMCIIa YACTHUI] PA3HOTO MOPAJIKA OT BPEMEHHU.

Teopus JIDO. PackirHuBaroniee 1aBieHUE U €r0 COCTaBISAIONIUE. Y PAaBHEHUE JIJIs1 SHEPTUU
ANEKTPOCTATUYECKOTO OTTAIKUBAHUS TPU B3aUMOACHCTBUH CIa003apsSKEHHBIX MMOBEPXHO-
crei. [loTeHIManbHbIe KPUBBIE B3aUMOICMCTBUS YaCTHI] 111 arperaTUBHO YCTOMYMBOM U HE-
YCTOWYUBOU JUCIEPCHBIX CUCTEM.

[Ipupona cw TpUTSHKEHUS W OTTAIKMBAHUS MEXKIY YaCTUIIAMH B JUCIEPCHBIX CHCTEMaXx.
YpaBHEeHHE ISl SHEPTHH MPUTSHKEHUS MeKTy yactuiiamu. Koncranrta ["amakepa u ee ¢pusu-
YeCKUI CMbICII. AHaIN3 3aBUCUMOCTH CYMMAapHOM 3HEPIrur B3aUMOJEHCTBHSI YaCTHIL OT pac-
CTOSIHUSI MEXKIY HUMH.

@DaxTOphl arperaTUBHOM YCTOWYMBOCTU JTMO(POOHBIX JUCIIEPCHBIX CUCTEM. DJIEKTPOJIUTHAS
Koaryysinus (KOHIIEHTpaIllMOHHAs M HelTpanu3anuonHas koarynsauus). [Ipasuno llynbie-
I"apnu u 3axon Jlepsiruna. CriocoObl ctabunu3anuu JIHOPOOHBIX AUCTIEPCHBIX CUCTEM.
CrpykTypoobpaszoBanue B coorBeTcTBUU ¢ Teopueit [JJIDO. KoarynsaimoHHO-THKCOTPOITHBIS
1 KOHJIEHCAIIMOHHO-KPUCTAJIJIN3alMOHHbBIE CTPYKTYpHL. [lepexon oqHuX CTPYKTYp B IpYIHe.
Knaccudukanus AMCIEPCHBIX CHUCTEM IO PEOJIOTMYECKUM (CTPYKTYPHO-MEXAHUUECKHM)
CBOWCTBaM.

HprotonoBckue xuakoctu, ypaBHeHust Herorona u [lyazeitns. MeToabl nu3MepeHust BI3KOCTH.
VYpaBHeHue DitHIITeHA 7151 BA3KOCTU AUCIEPCHBIX CUCTEM, YCIOBUS €T0 IPUMEHEHUSI.
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33. Peonorumyeckuil MeTO]| UCCIIEJOBaHMs CTPYKTYp B JHCIEPCHBIX cHcTeMax. Peonormueckue
MoJIenH uaeanbHbIX Ten (moaenu ['yka, Hetorona, Cen-Benana-Kynona). Kpusbie Teuenus
PEATbHBIX KUJIKOOOPA3HBIX U TBEP00OPA3HBIX CTPYKTYPUPOBAHHBIX CHCTEM.

34. KomiouaIHO-XUMMHUYECKHNE OCHOBBI OXPAHBI OKPYKAIOIIEH CpPebl.

4.2.2 Ilpumep 3K3aMeHAIIMOHHOI0 OMJIeTAa:

®enepanbHOe rOCyAapPCTBEHHOE 0I01KeTHOE 00pa3oBaTeIbHOE YUpekKAeHHE
BbICIIEro 00pa3oBaHusi
«Ky0anckuii rocy1apcTBeHHbI YHUBEPCHTET»
Hamnpasnenue noarorosku 04.03.01 Xumust
Kadenpa pusnueckoii xumun
Jucuuniuna «Koanougnas XxuMus»

DK3aMeHAMOHHBIN ouer Ne 1

1. Honoobmennast ancopOumsi. Ilpuponnsie U cuHTeTHYeckre HMOHUTHL. Kitaccudukarus
HMOHUTOB IO KHUCJIOTHO-OCHOBHBIM cBoicTBaMm. [lomHas M auHamuueckas OOMEHHbIE
emkocTd. KoHCTaHTa paBHOBECHs] HOHHOTO OOMEHa, ypaBHeHHe HUKOJIbCKOTO.

2. KommonaHo-XxuMMHUYECKHE OCHOBBI OXPAHBI OKPYXKAOIIEH CPEBI.

3aBenyromuii kageapoit
I-p XMM. HayK, JOLI. N.B. ®anuna

OLeHOYHbBIE CPE/ICTBA JIJII UHBAIUIOB U JIULl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710pO-
BbsI BBIOMPAIOTCS C YYETOM MX HHIUBUIYATBHBIX ICUXOPHU3NIECKUX OCOOCHHOCTEH.

— IIpu HCOGXOI[I/IMOCTI/I HHBaJIMAaM U JIMlaM C OTpaHUYCHHBIMH BO3MOKHOCTAMU 3/10POBbS
MIPEIOCTABIISIETCS TOTIOJIHUTEILHOE BPEMS JIJIS IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEYPHI OLICHUBAHUS PE3yIbTaTOB O0yUEHHsI MHBAIUAOB U JIUI] C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEYCMaTPUBACTCS MCIIOJIb30BAHIE TEXHUICCKUX
CpCaCTB, HCO6XO,Z[I/IMBIX UM B CBA3U C UX WHAUBUAYAJIbHBIMHA OCO6€HHOCT$IMI/I;

— [IPU HEOOXOAMMOCTH JJIsl 00YHAIOIIUXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIMJIOB MpOIelypa OLICHUBAHUS Pe3ylIbTaTOB OOyUEHHs MO AMCLUILIMHE MOXET MPOBO-
AUTHCA B HECKOJIBKO 3TAaIlOB.

[porenypa olieHUBaHUS PE3yIbTATOB 00yUCHHSI HHBAJIHJIOB U JIUI] C OTPAHUYCHHBIMHU BO3-
MO>XHOCTSIMH 3JI0POBbSI 110 TUCHUIUIMHE (MOIYJII0) TIPEIyCMaTPUBAET MPEoCTaBIeHHE HH(popma-
1K B (hopMax, alaTHPOBAHHBIX K OTPAHUYCHUSIM MX 37I0POBbsI M BOCTIPUSTHS WHPOPMAIIHH:

Jist U1 ¢ HapyIIEHUSIMH 3PEHHS:

— B Ie4aTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HApYIIECHUSIMH CITyXa!

— B 1e4atHoi ¢opme,

— B popMe 3IIEKTPOHHOTO IOKYMEHTA.

I[J'DI Jiu1y ¢ HAPpYUICHUAMU OIIOPHO-ABUI'ATCIIBHOIO aIlrapara:

— B TIeYaTHOU opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.
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5. IlepeyeHb OCHOBHO¥ U I0NOJHUTEJIbHOI YU4eOHOI JTUTepaTypbl, HeOOX0AMMOM 15

OCBOCHUS TUCHMILIMHBI (MOAYJIs)

5.1 OcHoBHas1 IUTEpaTypa:

. ©®puapuxcoepr, /. A. Kypc kommonanoi xumuu [Tekcr] : yueonuk / 1. A. @puapuxcoepr. -

W3zn. 4-e, ucnp. u nom. - CII6. [u np.] : Jlans, 2010. —411 c. : wn. — (Y4eOHUKH AJIs BY30B.
CrnenmanpHas nurepaTtypa). — bubmuorp.: c. 404. — ISBN 9785811410705

. ®ponos, FO. I'. Kypc komnouanoit xumuu [ TekcT| : TOBEpXHOCTHBIE SIBICHUS U TUCIIEPCHBIE

cucteMsl : [yaeOnuk st By3oB] / 0. I'. @ponos. - Crep. usn., [mepeneyatka ¢ uza. 2004 r.].
- Mocksa : AnbsanC, 2014. - 463 c. : un. - bubauorp.: c. 452. - ISBN 9785903034819

. 'enppman, M. U. KomnongHas xumus [DneKTpoHHBINA pecypce] : yueObnuk / M.U. T'enbdman,

O.B. Kosanesuu, B.Il. KOctpatoB. - CIIG. : Jlaws, 2024. - 336 c. — Pexum nocryma
https://e.Janbook.com/book/422246

5.2 JlonosiHuTeIbHASI JINTEPaTypa:

. yxun, E. 1. Komnonanas xumus [Tekcer] : yaeOHUK 17151 OakanaBpoB : yUeOHUK Ui CTYIEH-

toB By30B / E. JI. lllykun, A. B. Ilepros, E. A. Amenuna. - 7-e u3f., ucnp. u jaom. - Mocksa :
FOpaiit, 2014. - 444 c. - (bakanaBp. baszoBwiii kypc). - bubmmorp.: c. 433. - ISBN
9785991627412.

. TumoBble pacyeTsl 0 (PU3NYECKON M KOJUIOUTHON XUMHUHU [ DJIECKTPOHHBIA pecypc] : yueOHoe

nocobue / A. H. Bacrokona, O. I1. 3agauuna, H. B. Haconoga, JI. U. Ilepenénkuna . - CaHKT-
[TerepOypr : Jlanb, 2022. - 144 c. — Pexxum gocrtymna https://e.lanbook.com/book/211541

. Cymm, b. JI. OcHoBbI kosutonHoN xumuu [Teker] : yueGHOe mocoOue Juist CTyIEeHTOB BY30B /

b. 1. Cymm. - M. : Axanemus, 2006. - 239 c. : un. - (Beicmee npodeccruonansaoe 00pa3oBaHue.
EcrectBennblie Hayku). - bubnuorp.: c. 237. - ISBN 5769526343.

Ceprees, I'. b. Hanoxumus [Tekcr] : yueObnoe nocobue nins cryaertos / I'. b. Ceprees. - [3-¢
u3n.]. - M. : Kawxknsriit nom "Yuuepcuret", 2009. - 334 c. : un. - bubawuorp. : c. 307-333. -
ISBN 9785982276216

. Pycanos, A. W. Jlexuuu 1o TepMOIMHAMUKE TIOBEPXHOCTEH [ DIEKTPOHHBIN pecypc] : yueOHOe

nocodbue / PycanoB A. W. - CII6. : Jlams, 2022. - 240 c. — Pexum nocryma
https://e.Janbook.com/book/211226

5.3. llepuoguueckas Jureparypa:

. Komnouansiii xxypuan - uzn. MAUK «Hayka/Uutepnepeoaukay, Pleiades publishing. ISSN

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

. Bectnuk MI'Y.Cepus2: Xumus - uzg. MI'Y um. M.B. Jlomonocosa ISSN 0579-9384 (Bsixo-

muT 1 pa3 B 2 mecsiia).

. MI3BecTus BBICHINX qu6HBIX 3aBEJICHUM : Hay4.-TCXH. )KYPH. XUMHUSI ¥ XUMHUYECKasi TEXHOJIO-

rusi/ UBaH. roc. XuM.-TexHOJ. YH-T. - UBaHOBO :. ISSN 0579-2991. (BbIxoauT exXeMecsIHO).
«M3Bectus Axanemun Hayk. Cepust xummnueckasp» JKypnan Pocculickoit akanemun Hayk 1n-
nekc 70357 (BeIXOaUT €KEeMECSIIHO).

6. Ilepeuens pecypcoB HMH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHOI ceTtn «WHTep-

HET», He00OXOAMMBIX [IJISl 0CBOEHUSI AUCUUIJIMHBI (MOXYJIs1)

Inekmponno-ouodauomeunvie cucmemot (I6C):

M S

DBC «FOPANTY https://urait.ru/

ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK .ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.Janbook.com
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Ilpogpeccuonanvivie 6azvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaner nznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6udnanorexa (HIbB) http://www.elibrary.ru/

[TonHOTEKCTOBBIC apXUBBI BETyIIMX 3aMaHBIX HAYYHBIX KypHAIOB Ha Poccuiickoii miar-
(popMe HayuyHbIX XypHamoB HOMKOH http://archive.neicon.ru

6. HamumonanpHast s5ekTpoHHas OUOIMOTEKa (IOCTYN K DJIEKTPOHHOM OMOIMOTEKE AHMccepTa-
uuit Poccuiickoii rocynapcrennoit oubnuoreku (PI'b) https:/rusneb.ru/

7. Ilpesunentckas 6ubnanorexa um. b.H. Enpuuna https://www.prlib.ru/

8. basza mannbix CSD KemOpumpkckoro nentpa kpucramiorpapudeckux naHubix (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 upopmarmonHas cucrema POCCHUS http://uisrussia.msu.ru

kW=

Hugpopmayuonnvie cnpagounsie cucmemol
1. Koncynprant [ltoc - cripaBo4Has mpaBoBasi CUCTEMA (JIOCTYT 1O JOKATHHOU CETH ¢ KOMITh-

I0T€POB OUOIMOTEKH )

Pecypcot c600600H020 0ocmyna

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

2. AwmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MunuctepcTBO HayKH U Bbicuiero oOpasoBanus Poccuiickoit denepanyu
https://www.minobrnauki.gov.ru/;

4. ®epnepanpublii noptan "Poccuiickoe odpazoBanue” http:// www.edu.ru/;

5. Hudopmarnmonnas cucrteMa "EnnHoe okHO gocTyna K 00pa3oBaTesbHbBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexus nudpoBbix 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Tlpoekt I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro si3bika nuMeHu A.C. Ilymkuna "O6pa3oBa-
Hue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouyHO-MH(pOpMaMOHHBIN nopTan "Pycckuit s3p1k" http://gramota.ru/;

9. Ciyx0a TeMaTuueCKNX TOJKOBBIX cioBapeit http:// www.glossary.ru/;

10. CnoBapwu u 3HIMKIONEeaUU http://dic.academic.ru/;

11. OGpasoBarenpHbli nopran "Yueda" http:// www.ucheba.com/;

12. 3akonompoekt "O06 ob6pazoBanuu B Poccuiickoit deneparuu. OTBETHI Ha BOITPOCHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

13. XKypnan "Dkonorus u xu3Hp" http:// www.ecolife.ru

14. Xumnueckas nHpopmMarmonHas cetsb. http:// www.chemnet.ru

15. T'ocymapcTBenHas myOnumvHast HaydyHo-TexHu4deckast oubauoreka (I'TIHTBD)

http://www.gpntb.ru/

Cob6cmeennbvie 3n1ekmponnwvle 00pasoeamenvHvle u unpopmayuonnsie pecypcot Kyol'yY
1. DOnextponHsli kaTanor Hayunoit 6ubnuorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
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2. DnexTtpoHHas OuOnMoTeKa TpynoB yueHsx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MoaynbHOTO AMHAMUYECKOTO oOyueHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IIJJAHOB, YI€OHO-METOINIECKUX KOMIUIEKCOB, IMyOIHKaIni 1 KOH(EPEHIUH
http://infoneeds.kubsu.ru/

5. bubnuoteka nHOOPMAITMOHHBIX PeCYPCOB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TexHoJorui http://mschool.kubsu.ru;

6. DnexkTpoHHbIN apxuB nokymeHToB KyoI'Y http://docspace.kubsu.ru/

7. DNeKTpoHHBIE 00pa3oBaTeIbHbIE pecypchl Kadenapbl HHHOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUN
B oOpazoBanuun KyOI'Y wu mnHayuno-metomuueckoro >kypHama "IIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

7. MeToanueckue yKa3aHusl 1l 00y4AIOLIMXCS 110 OCBOCHHM 0 JUCHMILIUHBI (MOIYJIs1)

Oouue pekomenoayuu.

N3yuenne AUCIUTUIMHBI CIeAyeT HaUYMHATh C MpopaboTKH paboueli mporpammel, ocoboe
BHUMAaHUE, YACISS LEJSIM U 3a7ja4aM, CTPYKTYpPE U COIEPKAHUIO Kypca.

CamocTosiTenbHast paboTa MPOBOIUTCS C LEIbI0 YIITYOJICHUs] 3HAHUHN TI0 JUCIUILTUHE U TIPEIy-
CMaTpHUBAET:

- YT€HUE CTYICHTAMH PEKOMEH/I0BAHHOMU JIUTEPATYPHl U YCBOCHHE TEOPETUUECKOTO MaTe-

puana IUCUUIUINHBL

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHSIM;

- paboty ¢ UHTepHET-UCTOUYHUKAMU;

- MOJrOTOBKA K IK3aMEHY.

[InanupoBaHre BpEeMEHHW Ha CaMOCTOSTEIBHYIO PabOTy, HEOOXOIMMOTO Ha H3ydeHUE
HacTOSIEH JUCUUIUIMHBIL, CTYAEHTaM JIy4lle BCEro OCYUIECTBISATh Ha BECh CEMECTP,
MpeAycMaTpuBasl MPU STOM PETYJSIPHOE TOBTOPEHHME TMPOMACHHOrO Marepuana. Marepualn,
MOJTyYEHHBIA Ha JICKIHIX, HEOOXOAUMO PETYISPHO JOMOJHATH CBEACHUSIMHU U3 JIUTEPATYPHBIX
UCTOYHUKOB, PUBEACHHBIX B paboyeii mporpaMMe JUCIUATIINHBL.

VYcnemHoe OCBOEHME JAMCHUIUIMHBI NPEAnojaraeT akTUBHOE, TBOPUYECKOE ydacTHe
CTYICHTa TyTeM IUTAHOMEPHOH, TMOBCEIHEBHON paboThl. [l OCBOCHHS TUCIUTLIMHBI
"KomnouaHas XxumMus'" pu caMOCTOSITEIIBHONM paboTe CTYICHT JOJKEH UMETh:

1. KoncnexT nexiuii B OyMa)xHOM WJIM 3JIEKTPOHHOM BHJIE.

2. Y4eOHHMKHU B COOTBETCTBUU CO CITHCKOM JINTEPATYyPHI.

3. Terpanp ans 1a60paTopHBIX padoT.

Paboma ¢ koncnexkmom nexyuii.

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATHH, OTMETHTE MAaTEpHAJl KOHCIIEKTa JIEKIIHM,
KOTOpBIM BBI3bIBACT 3aTpyOHEHMs] Uil IOHMMaHusA. llomeiTaliTech HaWTH OTBETHl Ha
3aTPyAHUTENIBHBIE BOIIPOCHI, UCIOJIb3Yys PEKOMEHIYEMYIO JINTepaTypy. Eciin caMocTosATENbHO HE
yJanoch pa3zo0parbcsi B Marepuane, chopMyIUpyHTe BOIPOCH M 0OpaTHTECh 3a MOMOULIbIO K
IPenoaBaTel0 Ha KOHCYJNbTAI[MH WM ONMKalliel JIeKuuu. PerynspHO OoTBOAWMTE BpeMs s
NOBTOPEHMSI TIPOWJIEHHOIO0 MaTepuasna, IpOBepsAs CBOM 3HAHUS, YMEHUS M HAaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue navopamopuvix pabom.

JlaGopaTopHbie pabOTHI BBITOJHSIOTCS OOYYaIOMMMHUCS B MaJIbIX rpymnmax (00bdHO 2-3
yenoBeka). B Havane Kypca NMPOBOAMTCS MHCTPYKTaXK IO TEXHHMKE OE30MAaCHOCTH PabOTHI B
XUMUYECKON J1abopaTOpuud W COCTaBJsETCs TpaduK BBIMOJHEHUS JabOpaTOPHBIX padoT.
Brimonnenue nabopaTopHOit paboThI BKIIOUAET B ce0s CIICAYIOIINE ATAIIBIL:

1) moAroTOBUTENBHBIN 3Tan (caMoCTOsATENbHAS paboTa CTY/I€HTOB);
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2) nony4eHue 10IycKa K BHIITOJHEHUIO SKCIIEPUMEHTAIIbHOM 4acTH 1a00paTopHOil paboThI
(xoHTaKTHas paboTa ¢ MmpenojaBaTesneM Kaxa0i MaJloil TPyIIb);

3) BBINOJHCHHE AKCIEPUMEHTAIBHONW YacTH JIA0OpATOpPHOW pPabOTHI TOJ KOHTPOJIEM
pernoaaBaTens;

4) aHanM3 MOJYYCHHBIX PE3yJIbTaTOB, (HOPMYIMPOBKA BHIBOJA M IMOATOTOBKA K 3aIINUTE
nabopaTopHOl pabOTHI (MOXKET BBITTOHATHCS KaK CaMOCTOsITEIbHAs padoTa CTyACHTa A0Ma, WIN
10JT KOHTPOJIEM MPETOaBaTeis B TeUCHHE BPEMEHH, BbIICIIEHHOTO Ha JabopaTopHble paboThl Wil
B X0J1¢ MHOM KOHTAaKTHON paOOTHI ¢ TIPEMNo/1aBaTesieM);

5) 3amuTa 1abopaTopHOil paboThI (KOHTAKTHAs paboTa ¢ MpernojaBaTeieM).

[Tocne BBIMONHEHUS BCEX 3TUX 3TAIOB JIabopaTopHasi paboTa CUUTAETCSI BHIITOJIHEHHOM.

Tloozomosumenvhuiii sman.

[lepen 3amsATHeM OO0y4arOIUMCS HEOOXOJUMO TIOATOTOBUTCS K  BBITOJHEHHIO
nabopatopHoii paboTsl. TeopeTrueckas HOAroTOBKAa HEOOX0AUMA IS TPOBEACHUS HKCIIEPUMEHTA
U JOJKHA TPOBOJUTHCS OOYUAIONIMMUCS B TOPSIKE CaMOCTOSTEIbHOM pabotel. Ee ciemyer
HAYMHATh BHHUMATEIbHBIM Pa30dOpOM pPYKOBOACTBa K JaboparopHoil padore. Teopernueckas
MIOJIrOTOBKA 3aBEPIIACTCS MPEBAPUTEILHBIM COCTABICHUEM OTUYETA B JTA0OPATOPHOM >KypHAJIE CO
CJIETYIOIIUM MOPSIKOM 3aMUCEei:

Hazpanue paOoTsbl.

Llens paboTHI.

OGopynoBanue.

Xoxa pa®oThl, KOTOPHIII B TOM YHCII€ BKIIOYAeT PUCYHKH, CXEMBbI, TaOJIUIIbI, OCHOBHbIE
(bopMysbl JUIS ONpeNeNeHUs] BEIUYMH, a TaKXKe pacyeTHble (OPMYJbl JUIsL ONpeNeIeHus
MOTPENTHOCTEH U3MEPSEMBIX BEITMYNH.

Tlonyuenue oonycka K 8b1NOIHEHUIO FIKCNEPUMEHMATbHOU YACU 1aO0PAMOPHOL pabomul.

[Ipuctymast k m1abopaTopHbIM paboTaM, HEOOXOIMMO MOTYYUTh Y TJabopaHTa mMpuOOPHI, pe-
aKTUBBI U 000pyJ0BaHUE, TpeOyeMble /ISl BBINOIHEHUS paboThl. Pa300parscs B Ha3HAUCHUH Ma-
TEPUAIOB, XUMUYECKOH TTOCYBI, TPUOOPOB U MPUHAIIE)KHOCTEH B COOTBETCTBUU C UX TEXHUYE-
CKUMHU JaHHBIMU. [10Ty4uTh AOMYCK K BBHIMOJHEHHIO JTA0OpAaTOPHOU paboOThl y MpenoaaBaTes.
JIomyCK CTYJEHTHI MOJIy4aloT B PE3yJIbTaTe YCTHOTO OMpOca MPEenoaBaTeeM O MOPSIKe BIITOI-
HEHUS SKCIIEpUMEHTA, IPETYyCMOTPEHHOTO JaHHOM J1abopaTOpHOi paboTOM.

Bvinonnenue sxcnepumenmanbHou yacmu 1abopamopHol pabomsl HOO KOHMPOJeM npe-
nooasamens.

3aremM 0Oyyaromuecs: BHIMOIHAIOT 3KCIIEPUMEHTAIBHBIN 3Tarn J1abopaTopHOH padoThl, B
X0JIe KOTOPOTO 3aIMChIBAIOTCS BCE U3MEPEHHBIE BEJIMYMHBI C 0053aTEIbHBIM YKa3aHUEM UX pas3-
MepHOCTH B yncTOoBUK. He 1omyckaeTcsi MCNOJIb30BaHHe YePHOBUKOB /ISl 3aIIMCH IKCIIePH-
MEHTAJbHBIX JaHHBIX, 32AIIUCh KAPAHJAAIIOM U HHbIE CIIOCO0bI, JAK0II1e BO3MOKHOCTh KOP-
PEKTHPOBKH IMOJYYeHHBIX pe3y/JbTaToB. B ciydae, eciii B METOAMYECKHX YKa3aHHUX K J1a0o-
paTopHOi paboTe MpeI0KEHbI TAaOIHIIBI WITH IIA0JIOH JIJIS 3aITUCH SKCIIEPUMEHTAIbHBIX TaHHBIX,
TO 3aMOJIHAIOTCS STH TaOIULBI UITH 111a0JI0H. B MHOM cilyyae 3amuch SKCIepUMEHTAIBHBIX JaHHBIX
JIeTIaeTCsl CTYACHTOM B TIPOM3BOJILHON (hopMme.

[To oxOHYAaHUU BBIMOJIHEHUS SKCIIEPUMEHTa CTYICHTHI JOJKHBI IPUBECTH CBOE pabouee
MECTO B MOPSAZOK M BBIMBITH HCIOJIB3YyEMYIO XUMHUYECKYI0 Tocyy. [locie aToro pabouee mecto
C/aeTcs MPeroiaBaTesio UK JIaDOpaHTy U B JIa0OPATOPHBII )KYpHAJ CTY/I€HTa CTABUTCSI OTMETKA
O BBINOJIHEHUH HKCIIEPUMEHTAIBHOM 4acTH Ja00paTOpHOIl paboThI ¢ 00s13aTeNbHBIM YKa3aHHUEM
JIaThl €€ BBITTOJIHEHUSI.

AHanusz noayueHHvix pe3yibmamos u hopmyauposKa 6v1800a(0s).

MoKeT BBIMOTHATHCS KaK CaMOCTOsITEIbHAsI padoTa CTyIeHTa JI0Ma, WU MO KOHTPOJIEM
MperoIaBaTelisi B TeUCHHE BPEMEHH, BBIJICIICHHOTO Ha JJAOOpaTOpHbIE pabOThl WM B X0OZ€ MHON
KOHTaKTHOU paboThI ¢ npenogaBaTeneM. CTyIeHThI JOIKHBI BHIIOTHUTH BCE HEOOXOAUMEBIE pac-
YEThI COTJIACHO METOJIMYECKUM YKa3aHHUSM K BBITTOJTHECHHIO JJabopaTopHBIX padboT. B mabopatop-
HOM JKypHaJje MPUBOAITCS BCe HEOOXOIMMBIE pacUeThl ¢ YKa3aHHEM Pa3MEpPHOCTEH MOTyYeHHBIX
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BEJIMYHH, A TAK)KE BCE TPAPUKU M PUCYHKH B COOTBETCTBUU C TpeOOBaHMS J1a00pAaTOPHOTO MpakK-
TUKyMa.

B ciryuae, ecnu B X071€ 1a00paTopHOiA pabOTHI MMEET MECTO MPOTEKAHNE XUMHUYECKHX pe-
aKLW{, BCe OHM JOJKHBI ObITh 3alKCaHbl B Ja0OpaTOPHOM KypHase B MOJEKYJISIPHOM, TTOJTHOM
MOHHOM M COKpAIlEHHOM HMOHHOM Buje. /lasee Ha OCHOBaHMHU IOJYYEHHBIX PE3yJIbTaTOB CTY-
JICHTBI JI0JKHBI COPMYITHPOBATh U 3alIUCATh BBIBOJ, KOTOPBIH T0JIKEH ObITh COTJIaCOBaH C 3asB-
JICHHBIMHU LIEJSIMM W/MITH 33a7jadyaMu JIabopaTopHOU paboTsl. BeIBOA H0OmKEH coaepxarh HEOOXO-
JUMYIO KOJMYECTBEHHYIO HH(POPMAIHIO.

[Tpu moAroToBKe K 3amuTe 1a00paTopHOi paboThl HEOOXOIUMO OTBETHTD Ha MPETI0KEH-
HbI€ KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE UMEIOTCS MOCIIe Kax a0l JadoparopHoil padotsl. Ocoboe
BHUMAaHHE B XOJI€ TEOPETUUYECKON MOJATOTOBKU JJOJKHO OBITH 0OpAIleHO Ha MOHUMaHue Gpu3nye-
CKOM CYIIHOCTHU mporecca(oB), M3yHarOUIMXCs B X0/1e padoThl. JIJisi CaMOKOHTPOJIS B KaXI0U pa-
00Te MpuBEAECHBI KOHTPOJIbHBIE BOIIPOCH], HA KOTOpPhIE 00ydaroluiics 00s3aH 1aTh YeTKUE, Ipa-
BUJIBHBIE OTBETHI.

3awuma nabopamopmoii pabomsi

JUIs MOATOTOBKM K 3allUTE OTYETa CIEAYeT MPOaHATU3WPOBATh JKCIIEPUMEHTAIHHBIC
PE3yNbTaThl, COMTOCTABUTH WX C U3BECTHBIMU TEOPETHUECKUMU TOJIOKEHUSIMU, CITPABOYHBIMU WIIH
JTUTEPATypHBIMU TaHHBIMHU, 000OLINTH Pe3yiIbTaThl UCCIEIOBAaHUN B BUJE BBIBOJOB IO padoTe,
MOJIFOTOBUTH OTBETHI HA BOIMPOCHI, MPUBOJAUMBIE B METOJUYECKUX YKA3aHUSX K BBIMOJIHEHUIO
naboparopHbIX paboT. 3amuTa JTa0OPATOPHBIX PabOT MPOWCXOMUT B BHUAE COOECETOBaHUS C
npemnojaBaTesieM 1o JjJabopaTopHON paboTe C 00s3aTENBHOM MPOBEPKON MperoaBaresieM
1a00paToOpHOro XKypHajia cTyaeHTa. J[ng ycrneurHoi 3amutel 1a00paTOpHON pabOThl CTYACHT
JOJDKEH — TPEIOCTAaBUTh  JTA0OPATOPHBIA  JKypHaJ, O(QOpPMIIEHHBIH B  COOTBETCTBHH C
YCTQHOBJICHHBIMM  TPEOOBAaHUSAMM,  BKJIIOYas  HAJIWYME€  OTMETKM O  BBIIOJHEHUHU
AKCTIEPUMEHTAILHON YacTH paboThl. B Xx0/1€ ycTHOI O6ecenbl ¢ mpernojaBaTeseM CTyIeHT JOJDKEH
IPOJIEMOHCTPUPOBAThH 3HAHME LIeJIel U 33/1a4 BBIIOJHEHHOM paboThl, 3aKOHOB, KOTOPbIE JIEKAT B
OCHOBE HAOIIOaeMBIX B X0J/ie Pa0OTHI SBJICHUH, MPOAEMOHCTPHPOBATH YMEHHE aHAIN3HPOBATH
MOJy4YeHHYI0 MH(POPMAIUIO U JIeNaTh Ha €e OCHOBE BBIBOJBL. B 3TOM ciydae B abopaTopHOM
KypHaJe Ha COOTBETCTBYIOLICH pabOTe CTABUTCS MOMETKA «3a4TE€HO», POCIUCH MPEMOAaBaTes,
OpUHSIBIIETO padoTy, W Aara 3amuThl padboTsl. [locie aToro maGopaTopHas paboTa cuuTaeTcs
BBINOJIHEHHOH. Jlomyckaercst 3amuTa J1abOpaTOpHBIX paboT HMHIMBHIYadbHO HIIM B COCTaBe
MaJIbIX FPYMN 00yYaroINXCs, COBMECTHO BBIMIOJIHSABIINX JAHHYIO paboTy.

B ocBoenun JAUCHOUIINIMHBI MHBAJIMLAAMHU U JIMIOAMU C OTPAHUYCHHBIMHU BO3MOKHOCTAMHA
3/10pOBbs 00JIbIIIOE 3HAUEHUE UMEET UHIMBUIyalbHas yueOHas paboTa (KOHCYIbTAI[H) — JIOTOJ-
HUTEIBFHOE pa3bsCHEHNE YUeOHOI0 MaTepHaa.

I/IH}II/IBI/I)Iya.]'H)HBIC KOHCYJIbTallUK 110 MPEAMCTY ABJIAKOTCA BaXXHBIM q)aKTopOM,
CMOCOOCTBYIOIIMM ~ MHIUBUAYaTU3allMM OOy4YeHHs M YCTAaHOBJCHHIO KOHTAaKTa MEXIy
npenoaaBaTejicM U 06y‘-IaI-OIIII/IMC$[ HWHBaAJIUJOM WJIM JIMOOM C OTPaHUYCHHBIMHU BO3MOKHOCTAMHA
3J0POBbSL.

8. llepeyenr MH(POPMALMOHHBIX TEXHOJIOIMil, HCIOJIb3yEeMbIX NPH OCYLECTBJICHUH
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHHUILINHE (MO1Y110) (IPH HE0OX0IUMOCTH)

[Tpu npoBeeHNH JEKIIMOHHBIX 3aHATHH NCIOIb3YIOTCS MYJIbTUMEANNHHBIE TIPE3EHTALINH.

B xoxe BbImonmHeHMs 1ab0paTOpHBIX padoT oOydwarommecs ucnonb3ytoT IIK mis obpa-
OOTKHM pe3yJbTaTOB PKCIIEPUMEHTA U MPEACTaBICHUS MOIYYE€HHBIX JaHHBIX B BUJAE I'paQMKOB U
TaOIHII.

Jliis moucka mHGOpMALUU MIPU MOATOTOBKE K TEKYLIEMY U MPOMEXKYTOYHOMY KOHTPOJIIO
Heo0XoAuMO Hanuuue komnbloTepa ¢ Web Opaysepom, moaxinoueHHoro k cetu "MuTtepHer” ¢ 10-
CTYIIOM K TIOMCKOBBIM CHCTEMaM OOIIET0 Ha3HAUCHHUSI.

8.1 Ilepeyenb He0OX0AMMOTI0 NIPOrPaAMMHOI0 O0ecreYeHust
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1. Microsoft Windows.
2. Microsoft Office Professional Plus (Word, Excel, PowerPoint).
3. IIporpamMmmHOe oOecrieueHUE IS CITA0OBHISATITHX.

8.2 IlepeueHb HEOOXOAMMBIX HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM
1. Dnektponnas oubmmoreynas cuctema eLIBRARY.RU (http://www.elibrary.ru/).
2. MynbpTUaMCIMIUTMHAPHAS pedepaTuBHO-Onbnmorpaduyeckas 6a3a nanubix MHCTUTYTA HAayd-
nout unpopmaruu CILA (http://apps.webofknowledge.com/).
3. CnpaBouno-npaBoBas cuctema «Koncynbrant [lmrocy (http://www.consultant.ru).
4. CripaBouHast mpaBoBasi cuctema ['apanT (http://garant.ru/).
5. Hayunas snextponHas 6ubsimoreka (http://elibrary.ru/)
6. [lonHoTekcTOBas HayyHas 0a3a JaHHBIX MEXYHApOJIHOr0 u3aareiabcTBa Elsevier.
(http://www.sciencedirect.com)
7. Scopus (SciVerse Scopus) MyIbTUAUCIUTIIMHAPHAS Oubanorpaduyeckas u pedepaTuBHas
0a3a JaHHBIX, CO37aHHAs U3/IaTeabCcKol Kopnopanuei Elsevier (www.scopus.com)

9. MarepuajibHO-TeXHHYeCcKasi 0a3a, HeoOXoauMasi JJisl OCyllecTBJIeHHUsI 00pa3oBa-
TeJBHOTI0 NMpolecca Mo TUCHHUILINHE (MOIYJII0)

3aHATHUS JOJDKHBI OBITH 00ecIIeueHbl BCeM HEOOXOIUMBIM IS IPOBEICHHS JJA0OPATOPHBIX
pabot mo yueOHo# aucturumae «Komtonanas XuMusy, 1abopaTopusi CHa0KeHa pyKOBOACTBAMU
JUIsL BBITIOJIHEHHUSI TAaOOPAaTOPHBIX paboT, yueOHO-1a00paTOpHbIM 00OPYAOBAaHUEM, PEaKTUBAMU
JUTSL DKCTIepUMeHTa. B pacnopsbkeHu# JODKHBI OBITH Ta00OpaTOpHBIE YCTAHOBKH JUTSI ICCIIEIOBA-
HUSI OCHOBHBIX XapaKTEPUCTUK KOJUIOUJIHBIX cucTeM. /[ nmpoBeneHus JeKuuii-Bu3yaau3aui u

JEKIUH-KOH(PEPESHITNI UMEEeTCs MyJIbTUMEIUIHAS anmnapaTrypa 1 HOyTOyK.

Ne Bun pabor

MarepuaibHO-TEXHUYECKOE 00eCcTIeYeHNEe TUCIUTLIINHBI
(MOyss1) M1 OCHAIIEHHOCTD

1. Jlex1MoHHbIE 3aHITHS

YyebHas aynutopus i MPOBEACHUS 3aHATUN JEKIIMOHHOTO
tuna, 350040 r. Kpacumomap, yn. CraBpomnosibckas, 149,
Ne 234c¢, ykoMmruieKTOBaHHas KOMILJIEKTOM y4deOHOW mebenw,
unTepaktuBHas qocka SMART Board, kopoTko(hoKyCHBII HH-
TE€pPaKTUBHBIA IPOEKTOP, HOYTOYK, MeJIOBask JOCKA.

2. JIaGoparopHble  3aHs-
THUS

VYuebHas ayauTOpHs Ui IPOBEIACHUS 3aHATUI J1a00paTOPHOTO
tuna, 350040 r. Kpacuognap, yi. CraBponosnbckas, 149, Ne 328c¢,
YKOMIUIEKTOBAaHHAsl CIELUATH3UPOBAHHON MeOebI0, BBITSIK-
HOW CHUCTEMOW BEHTWJIALIMH, JTOCKOM, CpeICTBaMU MOXKapHOM
0€30MacHOCTH U OKa3aHus MepBON MEAMLIMHCKOW MMOMOIIH, Jia-
OopaTOpHBIM 00OpPYAOBaHUEM: BECHI JabOpaTOpHEIE, KA Cy-
IWIbHBIA, MEIIAJIKU MarHuTHbIe, pH-MeTpbI-MOHOMEpBI; KOH-
JTYKTOMETPBI; CIIEKTPO(OTOMETPHI, MYyJIbTUMETPHI, HAOOPHI XH-
MUYECKOU MOCY/bl U PEaKTHUBOB.

3. I'pynnoBele (MHAUBU-
IyalbHbIE) KOHCYJIbTa-
UM

AyauTopus IS POBEACHUS TPYIIIOBBIX M WHIUBHIYAITBHBIX
koHcynbTanui, 350040 r. Kpacnonmap, yn. CraBpomnosibckas,
149, Ne 332¢, ykoMIUIEKTOBaHHAsI Y4eOHOU MeOENbI0, TOCKOM
JUIsL MapKEpOB, MEPEHOCHOE MYJIbTUMEANIHOE 000pyI0BaHUE.

4. CamocTosiTenbHas pa-
6ora

Kabuner 1t caMOCTOSTeNNbHON pabOThl, OCHALICHHBI KOMITb-
IOTEPHON TEXHUKON C BO3MOXKHOCTBIO TOJKIIOYEHMSI K CETH
«MHTEpHET», MPOTrpaMMOil PKPaHHOTO yBEIHUYEHHs U obecre-
YEHHBIN JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBa-
TeNbHYIO cpeny yHuBepcureta (140, 341c, 337c, 329¢).
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