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1. HEJIX OCBOEHU S TUCHUTIJINHBI

HeJ’IL npenoaaBaHusa JUCHUITIIMHBI OCBOCHUE CTYACHTOM 3HaHUHN O KOJJIOUTHO-XUMHUYECKUX nponeccax, CBOMCTBaX JAUCTIEPCHBIX
CHCTEM M IMOBEPXHOCTHBIX

SABJICHUAX, ITOJTYYCHHS HAaBbIKOB I10 CUHTEC3Y U aHAJIN3Y JUCICPCHBIX CUCTEM.

Pe3yJ'H>TaTI)I O6y‘{eHI/I$I MO0 JUCHUINIMHE HAITpaBJICHbI HA JOCTUXKECHUE NHANKATOPOB KOMHGTGHHI/IﬁZ

HNMETH HaBbIKH PCIICHUS 3a1a4 HpO(beCCHOHaHLHOﬁ ACATCIBPHOCTH HA OCHOBC TCOPECTHICCKUX 3HAHUA B O6J'IaCTI/I XUMHUYCCKUX HAYK
(OTIK-1-3);

YMETh pemarh npodecCHOHANIbHBIE 3a/1a41 U3 pa3nuuHbIX oonacteit xumuu (OITK-2-2);

YMETh UCTIOJIb30BaTh PACUCTHO-TEOPETUICCKUE U KOMITBIOTEPHBIE TPOTPaMMBI JIJIsI petieHus npodeccuoHanbHbixX 3aaau (OITK-3-2).

2. MECTO JUCIHUIIIUHBI B CTPYKTYPE OIIOII

wuxi (pazgen) OIOIT: b1.0.09

2.1 TpeGoBaHus K NpeIBAPUTEILHON MOATOTOBKE 00Y4aIOIIEr0Cs:

dusnyeckas XUMHUs

AnHanuThuecKass XUMHs

OpFaHI/I‘IeCKaH XUMMA

O0mmas 1 HeopraHMYeCKask XUMUS

2.2 TucuMJIMHbI M IPAKTHKH, JJI51 KOTOPBHIX OCBOEHHE JAHHOI THCHUILTHHBI (MOYJIs) HE00X0AUMO KaK MpeaiecTBYIOLIee:

OCHOBBI XMMHUYECKOTO MaTCpUaIOBCACHUA

3. KOMIIETEHIIUA OBYYAIOIIET'OCSl, @OPMHUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JTUCITUIIJINHbBI
MOoAYJIs1)

OIIK-1: Cnioco0eH aHAIU3MPOBATH U MHTEPIPETUPOBATH Pe3y/JIbTAThl XUMHYECKHX IKCIIEPUMEHTOB, HA0II0IeHUIT U
H3MepeHui

3HaTh:

OCHOBHEBIC 3aKOHBI U TIOJIOKCHUS KOJUIOUTHOW XUMHUU

YMerTh:

IIPUMEHATH 3HAaHUS B obOactu KOJ'IJ'IOI/IZ[HOﬁ XUMUU B HpOCbCCCPIOHaJ'ILHOﬁ JACATCIIBHOCTHU

Baagern:

HaBbIKaMH PEILCHUS 33/1a4 TPOGECCHOHANBHO AESATENEHOCTH UCTIONB3YS TEOPETUUECKHE 3HAHNS B 00JIaCTH KOJIOMJHOM XUMHUH

OIIK-2: Cnoco6eH nNpoBOIUTH € COOJII0JeHeM HOPM TeXHUKH 0€30MaCHOCTH XUMUYeCKHii IKCIIePUMEHT, BKJII0Yasi CHHTE3,
aHaJIU3, U3yUYeHUe CTPYKTYPbI H CBOHCTB BelIeCTB U MAaTEPHAJIOB, HCCJIEI0BAHUE MPOIECCOB € MX yYacTHEM

3HaTh:

npaBuia paboThl Ha 000PYAOBAaHHUHU M TIPABHIIA TEXHUKH OE30MAaCHOCTH B J1a00PATOPHSIX

YMmerh:

HCIOJIb30BaTh TEXHUUECKHE CPEICTBA AJIS [TPOBEICHHSI XUMUUECKOT0 SKCIIEPUMEHTA, ONIPEENSTh PUCKH; IPEBUIETh OCIEICTBUS
JIEHCTBHH MPH MPOBEICHUN XUMUIECKOTO IKCIIEPUMEHTA,

Buaagern:

TEXHUKOU MPOBCACHUA XUMHUYECKOI'0 SKCIICPUMEHTA C UCITIO0JIb30BAHUEM cepnﬁHoro 060pyz(03aH1/151

OIIK-3: Cnoco0eH NpuMeHATh pacyeTHO-TeoOpeTHYeCKHe MeTO/IbI VI H3YUeHUs CBOICTB BelleCTB U MPOLECCOB ¢ UX
y4acTHeM ¢ HCII0/Ib30BAHHEM COBPeMEeHHON BLIYMCIUTEbHONH TeXHUKH

3HaTh:

0a30BBIC OCHOBBI XUMHUYECKOT'O M MAaTEMAaTHIECKOTO MOJCIIUPOBAHUA

YMerTh:

HCTI0JIB30BAaTh PACUCTHO-TCOPECTHUUCCKUE 1 KOMITBIOTECPHBIC IIPOrpaMMBbI UIsI pEHICHU S HpOd)eCCI/IOHaIl]:HI)IX 3aga4
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Buaagern

HaBBbIKaMH MTPUMCHCHHUS PACYCTHO-TCOPETUHICCKUX U KOMIIBIOTCPHBIX ITPOrpaMM B obnacTu KOJ'IJ'IOPI,I[HOﬁ XUMHHU.

B pe3yabTaTe 0CBOCHUA JUCHUIIJIMHBI Oﬁy‘lalOI_l_ll/IﬁCH JOJIZKECH

3.1

3HaTh:

3.1.1

DU3NKO-XUMUYECKUE OCHOBBI YYE€HHA O IOBEPXHOCTHBIX ABJICHUAX U JUCIICPCHBIX CUCTCMaXx.

3.1.2

Crioco0bI TOTyYeHUsI AUCTIEPCHBIX CUCTEM, (DaKTOPBI HX YCTONYMBOCTH M (PH3HIECKUE CBOMCTBA IMO(POOHBIX 30J1ei U
JTUO(UIBHBIX KOJIJIOU/IOB.

3.13

Onycanue MUKpOTeTePOreHHbIX CUCTEM: CYCIIEH3UH, IMYIIbCHIA, T1€H, a3p030JI€ii, TOPOIIKOB, ITUPOKO
BCTPEUAIOLINXCS B IPUPOJE U IPUMEHSIEMBIX B Pa3IMUHBIX 00JIACTAX MPOMBIIIIIEHHOCTH.

3.2

YMmerh:

3.2.1

KonuyecTBeHHO XapaKTEepU30BaTh U OINMCHIBATH CBOICTBa JAUCHEPCHBIX CUCTEM U IIPOTCKAIOIHUX B HUX KOJUJIOUIHO-
XUMHYECKUX ITPOHECCOB.

3.3

Baanern:

3.3.1

MeTo1aMu HU3MEPEHHS TOBEPXHOCTHOTO HATSDKCHUS M ICCIICIOBAHKS TOBEPXHOCTHBIX SIBJICHHI Ha TPaHUIIaX pas3jierna
pa3nuYHbIX (a3s.

33.2

Hapwixkamu TIOJIYYE€HHUA KOJJIOMIHBIX PACTBOPOB U UCCICAOBAHUA UX CBOMCTB C TOMOIIbIO Pa3sInIHBIX (1)1/13I/IKO-
XUMHUYCCKHUX METO/JIOB.

4. OFBEM JUCLIUILINHBI (MOIYJIST)

4acoB Ha KOHTPOJIb : 9
KOHTakTHas pabora: 129,5

O6Lan TpyaoeMKoCTb 4 3ET

Yacos 110 yueOHOMY IuTany : 144 Buner kouTponst B cemecTpax:
B TOM YHUCIIC :

ayJIUTOpHbBIE 3aHATHS : 126 SK3aMEHBI 7

caMmocTosiTenbHas pabora: 5,5 3a4eThl 7

HKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3aesioB u TeM /BUJ 3aHATHS/ Cemectp | YHacos Jluteparypa
3aHATHS / Kype
Pazgen 1. Beenenne.
1.1 Beenenue. /Jlex/ 7 12 JI1.1J12.2
31392 93 54 55
1.2 BsoaHoe 3anstue /J1a6/ 7 2 JI1.2J12.2713.1
2139253 54 35
1.3 Beenenue. /Cp/ 7 1 JI1.1J11.2
0132535435
Paznen 2. MoJiekyJISIpHO-KMHETHYECKHE U ONITHYECKHE CBOIICTBA
JAUCIEPCHBIX CHCTEM.
2.1 MoiekynspHO-KMHETHUECKHE U OITUYECKUE CBOMCTBA JUCIIEPCHBIX 7 12 JI1.2J12.2 J12.3
cucreM. /Jlex/ D132 33 54 D5
22 CenvMeHTAIMOHHBIN aHamm3 /J1ab/ 7 6 JI1.2J12.2J13.1
D132 33 54 25
23 W3yueHne onTHYeCKUX CBOWCTB 30uieH /J1ab/ 7 4 JI1.2J12.1 J12.2
JI2.3J13.1
31 52 53 54 235
24 MonekynsspHO-KHHETUIECKHIE H ONTHYECKHUE CBOMCTBA IUCIIEPCHBIX 7 1 JI1.2J12.2
cucrem. /Cp/ 31392 93 54 55
2.5 Pemenwue 3anau /TIp/ 7 36
Paznen 3. Tepmonnnamuka nopepxuocti. Kanuuisipuble siBjieHus U
ajcoponms.
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3.1 TepmonuHamuKka noBepxHocTH. Kanumsipusle siBeHUs ¥ agcopouus. /Jlex/ 10 J11.2J12.2
D132 33 54 355
32 [Tony4enue u pa3pyuieHue mneH /J1ad/ 4 JI1.2J12.2713.1
D132 33 54 955
33 TepmonuHamMuKa moBepXxHocTH. KanmuispHele siBeHns U ancopouus. /Cp/ 1 JI1.1J12.2
31 52 353 54 25
34 CriocoOb1 ostyuenus u knaccugukanus nexn /MKP/ 35 JI1.2J12.2
31 52 33 B4 25
Pazgen 4. DiiekTpuyeckne cBOHCTBA U YCTOHYNBOCTH JUCIIEPCHBIX CHCTEM
4.1 DJeKTpuuecKkye CBOMCTBA U YCTOHYMBOCTh AUCIIEPCHBIX cucTeM. /JIek/ 10 | J11.2J12.1J12.2J12.3
0103233 2435
42 IMonyueHne KOIIOUIHBIX PacTBOPOB /J1ab/ 4 JI1.1J11.2J12.2J13.1
0103233 2435
43 [Mony4enue 30meit MeTo10M 3aMeHbI pacTBopuTens. [lepesapsaka 3ouneit /J1ad/ 6 JI1.1J11.2J12.2J13.1
0103233 2435
44 Koarynsius /J1a6/ 4 JI1.1J11.2J12.2J13.1
013233 54 35
4.5 OnpezeneHne KPUTHIECKOM KOHIICHTPAIUK MULIEITI000pa3oBanus /J1ad/ 6 JI1.1J11.2J12.2J13.1
013233 54 35
4.6 DJeKTpUUeCKHe CBOMCTBA M YCTOHYMBOCTD AUCTIEPCHBIX chucTeM. /Cp/ 1 JI1.2J12.1 J12.2 J12.3
013233 5455
Pazgen 5. OcHOBBI PU3UKO-XUMHYECKOH MEXaHMKHU TUCIIEPCHBIX CHCTEM
5.1 OCHOBBI (PU3UKO-XUMHUYECKON MEXaHUKH AUCTIEPCHBIX cucTeM. /JIex/ 10 J1.2712.2
D132 33 54 55
52 OCHOBBI (PH3UKO-XUMHIECKON MEXaHUKH AUCTIEPCHBIX cucTeM. /Cp/ 1,5 JI1.2J12.2
31 52 33 D4 25
Pa3nen 6. Jx3ameH
6.1 Ok3ameH /Jk3ameH/ 9

6. ®OH/I OIEHOYHBIX CPEJICTB

6.1. [lepeueHb BH/IOB OLIEHOYHBIX CPEACTB

3adeT BHICTABIIETCS IO HTOTaM TEKYIIEH yCIeBaeMOCTH.

Texymmuii KOHTPOJIb:

1) BeinosHeHNE SKCIIEPUMEHTANIBHBIX YaCcTeH J1a00paTOPHBIX padoT;
2) Craua 0T4eTOB 110 T1a00PAaTOPHBIM pPaboTaM;

DK3aMeH MPOBOJUTCS B yCTHOMU popme 1o Ouneram. Kaxk/aplit Ouser coaepkut 2 TeOpETUIECKUX BOITPOCA M3 CIIUCKA BOTIPOCOB
[k 5K3aMeny.

6.2. TunoBble KOHTPOJIbHBIE 3aaHUS U MHbIE MaTepPHAJIbI IS TeKylleil aTTecTaluu

© OI'OY BO «Uenl'V»
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6.3. TunoBbie KOHTPOJBbHbIC BOIIPOCHI M 3aJaHUA 1/ l'lpOMe)KyTO‘ﬂ-lOﬁ aTrecTanuu

BOHpOCLI K 3K3aMCHY

1. Tlpenmet kosutongHON XuMuHM. OCHOBHBIC pa3feibl W HAMPABJICHHUS KOJUIOMIHON XMMHUHU, OOBEKTHI U LIEIU U3YYCHHUSI.
Knaccudukanus qucnepcHsIX CUCTEM: 110 pa3MepaM 4acTull, O arperaTHOMy COCTOSHHIO JUCHEpCHOH ¢a3bl U
JIHMCIEPCUOHHOM Ccpelpl, 10 KOHIeHTpauuu. KomnmdecTBEHHBIE XapaKTEPUCTHUKH THCIEPCHOCTH: IHCHEPCHOCTD, PaliycC
KPHUBH3HBI, yJIeJIbHAs! MOBEPXHOCTh. [TOHATHE O TEPMOJMHAMUYECKH YCTOMUMBBIX (IMOQUIIBHBIX) M TEPMOJMHAMUYECKU
HEYCTOWYMBBIX (JTM0p0oOHBIX) aucnepcHbix cuctemax (JC). OcoOeHHOCTH HAHOAMCIEPCHOTO (KOJUIOMIHOTO) COCTOSHHS
BEILIECTBA. Y HUBEPCAILHOCTh AUCIEPCHOIO COCTOSHMS BellecTBa. Onpenensiomas poib MOBEPXHOCTHBIX SIBICHUH B
IHMCIEPCHBIX CHCTeMax. B3auMOCBSA3b KOJUIOWAHOW XHMHH C JAPYTUMH XHMHYECKUMH IHUCHHIUIMHAMH, C QU3UKOH,
Ouosoruei, reojoruei, IOYBOBEJCHUEM, MEAUIIMHON. 3HAUCHUE KOJUIOUIHON XUMUM B OXPAHE OKPYIKAIOIIEH Cpeibl.

2. CBoOoiHas TOBEpXHOCTHASI SHEPTUs rpaHullbl paszaeia ¢a3z. [ToBepxHocTHBIE criibl. [IOBEpXHOCTHOE HATSKEHUE.
TepmoauHamuueckre cBoiicTBa moBepxHocTH. [loHsATHE 0 MeTo/e Ci10si KOHEUHON TONIMHBL. MeTo/] H30BITOYHBIX
TEPMOJIMHAMUYECKUX (QYHKIUI MoBepXHOCTHOTO ciosi (Mo ['mb0cy). dusnueckas MOBEPXHOCTh pa3pbiBa H
reoMeTpuueckas pasfeidiolas IIOBEpXHOCTb. BbiOop reomerpudeckoil paszaensrolneil noBepxHocTu. IloBepXHOCTHBIE
M30BITKH TEpMOAMHAMHYECKMX (YHKIUH: BHYTpEHHEW 3HEepruu, CBOOOAHOM sHeprus ['ud6ca, I'enpMromplia, 3HTAIBINHA U
SHTpomnuH. BiusHue temneparypsl Ha IOBEPXHOCTHOE HATSHKEHHWE W W30BITOYHBIC TEPMOJUHAMUYECKUE (PyHKIMU
MMOBEPXHOCTHOTO CJIOSI MHIUBHIYaJbHBIX kuIKOocTel. Kpurtuueckas temmeparypa (o Menpeneeny).

3. IloBepxHOCTHAsT SHEPrusi W B3aUMOJCHCTBUS MEXAY MOJEKyJlaMu (ATOMaMy, MIOHaMH) B KOHJCHCHUPOBAHHOW (dasze.
Pabora xore3un. CoOCTaBISIONINE MEXMOJIECKYJIIPHOTO B3aMMOAEHCTBUS, WX BKJIaJ B IIOBEPXHOCTHOE HATSDKEHUE
)unkocteil. OcCOOEHHOCTH TUCTIEPCUOHHBIX B3auMojeiicTuil. Koncranra 'amakepa. IloBepxHOCTD paszena Mexay
KOHIEGHCHPOBaHHBIMU (a3amu. Paborta axaresunm u MexdasHoe HarTspkeHHe. [IpaBuino AHTOHOBa; YCIOBHS —€ro
npumenenus. CroxxHast KoHcTaHTa ['amaxkepa.

4. CmauuBanue. KpaeBoit yronm cmauumBaHus. BoiBon ypaBHenus FOnra. TepmoauHaMHuecKHe —YCIIOBUS
HECMAuMBaHUs, CMAUMBaHUA M DPACTeKaHWs. BIHsHHE MepoXOoBaTOCTH M XMMHUECKOH HEOTHOPOJHOCTH TBEPIOH MOBEPXHOCTH Ha
cMmaquBaHue. M30uparensHoe cMauuBaHue. ['mapodunbHble W TuapodOOHBIE IOBEPXHOCTH TBEPAbIX Tel. Y AenbHas TeIloTa
CMa4MBaHMs KaK KOJMYECTBEHHAs XapaKTepHCTHKA TUIPOPIIEHOCTH H TUAPOPOOHOCTH TBEPABIX TN U IIOPOIIKOB.

5. Kanuuisipaeie siBnenus. KanwnisipHoe nasnenue. BeiBoa ypaBaenus Jlamnaca st chepuveckoil MOBEPXHOCTH W 0OIMi
ciyyaid. KamwuisipHoe NOAHSATHE >KUAKOCTH, ypaBHeHHe JKiopeHa, KammuispHas MOCTOSHHAS KUAKOCTH. BinsHue KPUBHU3HBI
MOBEPXHOCTH (pagMyca 4YacTHIl) HA JaBJICHHE HACHILIEHHOTO [Tapa M PacTBOPUMOCTh BemlecTB. BriBox 3akoHa TomMcoHa
(KensBuna). Kanwmmispras kongencanus. IIpoueccsl U30TepMHYECKOH MEPEroHKH B JUCTIEPCHBIX cucteMax. OCHOBHBIE METOIbI
U3MEPEHHsT MOBEPXHOCTHOTO HATKEHHs >KHAKOcTeH. CTaTHyeckue, ModyCcTaTHIeCKUe 1 AMHaMudeckrue Metoasl. OnpeneneHue
CBOOOJHOI TOBEpPXHOCTHOW JHEPrUM TBEPIBIX TElI, B TOM YHCJIE HENOJISIPHBIX IIOBEPXHOCTEN.

6. AncopOiys Kak IIpoLlecC CaMOIPOM3BOJILHOIO KOHIIEHTPUPOBAHUS Ha TIpaHUle paszielia (a3 BelecTB, CHIKAIOIIUX
MexdasHoe HaTskeHue. BoiBoa ypaBHenust [ m60ca st 1Byx¢a3HOH JIBYXKOMIIOHEHTHOW CHCTeMbL. BbIOOp pasnensroiiei
MOBEPXHOCTH. [I0BEPXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-UHAKTHUBHBIE BEIIECTBA. 3aBUCUMOCTh OBEPXHOCTHOT'O HATSKCHHUS
BOIHBIX PacTBOPOB OT KOHIEHTPAIMU MOBEPXHOCTHO-aKTUBHBIX W HMHAKTHBHBIX BeIlecTB. [loBepXHOCTHAs aKTUBHOCTb.
OTHOCHUTENILHOCTb NMOHATHS «IIOBEPXHOCTHAsI AaKTUBHOCTHY». V30TepMbl TOBEPXHOCTHOIO HATsDKEHUs pacTBopoB I[IAB.
VYpaBuenune LIumKoBCKOro, MpeAenbHble 3HAYEHHS CHW)KEHHS MOBEPXHOCTHOI'O HATSHKEHHS NPH aacopOmu
YIaeBoAOpoaHbIX U GTopoprannveckux I[TAB. BuusHue crtpoenuss wmonekyn ITIAB Ha
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MOBEPXHOCTHYIO akTUBHOCTb. [IpaBuiio J{tokio - TpayGe.

7. AncopOrus pactBopumbix [TAB. YpaBuenue JIeHrMiopa j1si MOHOMOJICKYJISIPHOH afcopOunu. AncopOIMOHHAS aKTHBHOCTD
ITAB. B3aumocBsi3b INOBEPXHOCTHOM MU aJCOpOLMOHHON aKTHBHOCTH. YCJIOBHE DaBHOBECHUS aJCOPOLIMOHHOIO CJIOS U
oObeMa pactBopa. Pabota ancopOumu. JIBmxkymias cwia mporecca ajacopouun. CTpoeHHe aJcOpOIHUOHHBIX MOHOCIOEB
pactBopumbIx ITAB u pacder pazMepoB MOJIEKYJI.

8. AncopOuuonssie ciion HepacTBopuMbIX [TAB (cnonJlenrmropa). Becot Jlenrmiopa. [ToBepxHOCTHOE (IByXMEpPHOE) AaBIICHHUE.
M30TepMbl 1ByXMEPHOT'O J1aBJIECHUS: YPABHEHUS COCTOSHUA JJI HACATIBHOTO U PEAIbHOTO Ta30B. OCHOBHBIE TUIIBI INICHOK:
ra3o00pasHble, KUIKOPACTAHYTbIE, JKUJIKUE, TBEpAble. YCIOBHUSA IIepexojia IUIEHKM OT OJHOIO TUMa K JIpyromy.
IInenxu Jlenrmropa-biomkerT.

9. Ancopbumusi [IAB Ha moBepxXHOCTH paz[ena HEeCMEUIMBAIOMMXCS >KuAkocTel. [IpaBmio ypaBHUBaHUS MOISIpHOCTEN
Pebunnepa. IloBepxHoctHas akTuBHOCTb IIAB Ha rpanutie paszena KUAKOCTb-KUIKOCTb. [ToHsTHE 0 TUIPOPUIBEHO- TUIOPUILHOM
6anance (I'JIB).

10. Ancop6uus ITAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPABIX Teld. Moaudpunmpytomiee aeiicteue [MAB: rumpodunuzanus u
ruapodobusanus TBepaoi mnosepxHocTH. [Ipumenenue ITAB nns ynpaBieHus IpoLecCaMd CMAauuBaHUS U
M30MPATENTLHOTO CMAYMBAHUS TBEPIBIX TEIL.

11. Knaccudukanus oprannyeckux [IAB 1o MoieKyIsipHOMY CTPOSHHIO: HOHOT€HHbIE (AHHOH- M KATHOHAKTUBHBIE, aM(OIUTHBIE),
HEHOHOTeHHBIe. BricokoMosekynsipabie [TAB (mpumepsl, oTim4aust 0T Hu3KoMoeKy sipHbIX ITAB). IIpobnema Gropa3zinaraeMocTu
TTIAB. Knaccupukauus [TAB mo mexaHu3Mmy uX JeHCTBUS (CMauyMBATENH, TUCIIEPraTOPbI, CTAOMIN3ATOPHI, MOOIIHNE
BEIIECTBA).

12. IBoiinoit snextpuueckuil cnoif (ADC). IIpuuunsl oOpazoBanus JOC HaNOBEPXHOCTH pasliea TBepjAas YacTHLa
JUCTIEPCHOW  (Da3bI-pacTBOp DIIEKTPOJIUTA. Y CIIOBUE PABHOBECHS MEXK/TY 3apsHKEHHOM MOBEPXHOCTHIO M pacTBopoM. CTpoeHHe
JA2C: mogenps miockoro KkoHjeHcaropa (I'enbMroinsl); ydeT TEIUIOBOTO JIBIDKEHUS HOHOB (Mogenb I'yu- Uenmena);
poiib  XuUMHYecKkoi mpupoabl MoHOB (Teopust Illtepua-T'enpmrosnbua). YpaBHenue Ilyaccona-Bonbiivana st
mupoysnoit wactu JADC. M3MeHeHHe OTeHIUAaNa B IIOTHOH U Au(dy3HOH YacTH B 3aBUCUMOCTH OT PACCTOSIHUS, OT TBEPAOH
MOBEPXHOCTH ISl CHJIBHO W CJIa00 3apsDKEHHBIX TOBEPXHOCTEH M OT KOHLEHTPALMH M 3apsi/ia HOHOB DJIEKTPOJIHTA.
Hounblii 06MeH. JINOTpOIHbIE PSABL.

13. DnexTpoKUHETHYECKUE SIBICHUS: 3JEKTPOodopes, 3MMEeKTPOoOCMOC, MOTEHILUAIbI TEUCHUS U OCEJaHus.
ONeKTPOKUHETHYECKUH TOTEHIN AN, TPAaHULIA CKOJIbKeHUs. BeiBoa1 ypaBHeHUs [ enbmronbia-CMOIyXOBCKOTO IS
anekTpodope3a U DIEKTPOOCMOCA. DKCIEPUMEHTAILHOE OIPEAENeHHEe DIEKTPOKHHETHYECKOrO IOTEHIUAaa.
[IpaxkTHdecKknenpuIoKeHHUS HIEKTPOKMHETHUECKUX SIBICHHH.

14. CtpoeHne wmuuemn ruaposoiieid. BnusHue wHAN(MOEPSHTHBIX 3JEKTPOJIUTOB Ha CTpoeHue Ha crpoenue [JIC, poss
crerduueckoil ancopOIMu Ha rpaHuIle pasaena Gpas B JUCIIEPCHBIX CHUCTeMax. VI3MeHeHHe TEepMOJMHAMUYECKOTO U
JNEKTPOKHHETHYECKOTO MIOTEHINANIOB TBEPIOH MOBEPXHOCTH B 3aBUCUMOCTH OT KOHIIGHTpauuu HenHIUu(depeHTHBIX
JIEKTPOJIUTOB.

15. TepMoaMHAMUYECKH YCTOWYMBBIE (MMOGUIbHBIE) M TEPMOAMHAMHUUYECKU HeycToituuBble (1nodooHbIe) JIC:
JUCTIEPralliOHHBIE U KOHJ/IGHCALIMOHHBIE METO/bI MOJMy4YeHUs. TepMOAMHAMUYECKH YCTOHYMBBIE HUCIIEPCHBIE CHUCTEMBI.
CaMonpou3BOIBHOE JUCHIEPTUPOBAHNE KOHTAKTHpYIOIUXMakpodas. 3MeHeHHe CBOOOIHOI 3HEPTUM MOHOAUCIEPCHOM
CHCTEMBI OT pa3Mepa YacTHIl H YAEITbHON Mex(a3HOH TOBEpXHOCTHON SHEPTUH. Y CIIOBUE U KPUTEPHH CaMOIPOU3BOILHOTO
mqucrieprupoBanus o Peounnepy-llykuny. Ponp ¢uykTyanuii Ha JerkonmoABHXHOM TpaHule pasiena ¢a3 mnpu
CaMOIPOM3BOJIBHOM O0pa30BaHUM JIUCIEPCHOM cucTeMbl. KpuTHueckwe >SMyJbCHM Kak IpUMeEp TEPMOANHAMHYECKH
yCTOﬁ‘{HBbIX JAUCIEPCHBIX CUCTEM.

16. O6pa3oBanne MuneT B BOAHBIX pactBopax I[TAB. Kpuruueckas koHueHtpanus munenioodpasosanus (KKM).
Juarpamma ¢aszoBoro cocrosHus muuemuioodpasymomero [TIAB; touka Kpadra. M3menenue cBoGoxHoil snepruu ['mb6ca
B IIpolecce MUIEIIIO00pa30BaHusl HEHOHOTeHHOro M WoHoreHHoro I[TAB. DHTponwmiiHas mnpupoa MHULENIOOpa30BaHUS
ITAB B BomHBIX pacTBOpax, TeruoBble 3(dekTsl. BuusHue pazauunbix ¢axropoB Ha BenuuuHy KKM. OcHOBHbBIE METOABI
onpenenenns KKM. Bmusane xonnentpanmu I[IAB Ha crpoeHme Mwuren.
Kunkokpuctaminyeckue cucTeMsl. Munemioo0pa3oBaHie B HENMOSIPHBIX cpefax. [Ipuponma cunm mpu oOpa3oBaHUU
OOpaTHBIX MHILIEILL.

17. Comrobmnmzanust B pacTBopax Mmuneoodpasyromux ITAB. OGpazoBanue MUKpOAMYJIbCHil. JlnarpaMMbl COCTOSTHUS
TPEXKOMITOHEHTHBIX cUCTeM. [IpakTHUecKre MPUITOKEHUSI MULIEIUIIPHBIX CHCTEM H MHUKPOAMYJIbCHH (B XUMUH, HeTen00bIue,
Ouonorun).

18. TepMogMHAMHYECKH HEyCTOHYMBEIC (THO(MOOHBIEC) TUCIEPCHBIC CHUCTEMBI. JlucnepraliliOHHbIE METOJbl HONYyYCHUS
TEPMOANHAMHUYECKA HEYCTONUYMBBIX JUCHEPCHBIX CHCTEM, CBS3b palbOTBHl IUCIEPTUPOBAHHUA C ITOBEPXHOCTHOM
SHepruei TBepAbIX Tell. KoHIeHcaluoHHbIE CHOCOObI MOIY4eHMs IMCIEPCHBIX CHCTEM: XUMHYECKUE U (HU3UYECKUE
METO/IbI MOJYYCHHUSI JAMCIEPCHBIX CHUCTEM (30JIeH, 3MYIJIbCHi, IeH, a3po3oiieii). OCHOBbI TEPMOJWHAMUKHA TOMOTEHHOTO
oOpaszoBanmsi 3apojbinrieil HOBOM (asel (mo I'mdocy, Dombmepy). Pabora oOpasoBaHus 3apoxslmeldl HOBOH  (hasbl,
3aBUCHMOCTb OT BEJMYMHBI TEPECHIMICHUS] M pa3Mepa KpuTHdeckoro 3sapopsima. O6pazoBaHHe HOBOH (a3l mpu
KOHJICHCAIIUY U3 IIEPECHIIEHHOT0 Napa, KpUCTAIUIN3AIUU U3 PacTBOPOB U paciiaBoB. KuHeTrnka 00pa3oBaHus U pOCTa 3apoblIIei
HOBOU pa3pIl B OMeTacTaOMIBHBIX CHCTeMax. MeTOABl PEryIupOBaHHS Pa3MEpOB YacTHLl B IHCIEPCHBIX CHCTEMaXx.
I'ereporennoe o6pa3oBaHue HOBOH (ha3bl: BIUSHUE CMAaUMBaHUA U IIEPOXOBATOCTH OBEPXHOCTU Ha paboTy
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00pa30BaHUs YaCTUL HOBOH (ha3bl.

19. CemumenTanus u quddysus B JUCTIEPCHBIX cucTeMax, KodpduuueHT auddysun. CeuMeHTaHOHHO-TUPPY3UOHHOE
paBHOBecHe, ONpeleleHue uucia ABorajpo. bBpoyHoBckoe [BIDKEHHE B AUCHEPCHBIX cucreMax. OCHOBBI TEOpHH
OiinmeiHa-CmonyxoBckoro. CeIMMEHTAIIHOHHBIN aHATN3 CYCIICH3H 1 3MYJIbCHid. IHTerpanbHas u quddepeHnnanbHas KpUBbIe
pacipezienieHys YacTHIl 10 pa3MepaM. PaccesiHue cBeTa B KOJUIOUIHBIX CHCTEMaX. 3aKOH CBeTopaccesHus Pases, yciaoBus ero
npuMeHUMOocTH. 3akoH byrepa-Jlambepra-bepa. Oxpacka mgucnepcHbBIX cucteM. ONTHYECKHE METOMBI H3MEPEHHs pa3MepoB
U GOpMBI AUCIEPCHBIX YacTUI] (HeeIOMETpUs,, METOA «CIEKTpa MYTHOCTH», YIbTpaMUKpocKonus, (oToH-
KOPpEIALMOHHAS CIIEKTPOCKOTIINS).

20. CenuMeHTalMOHHAass U arperatuHas ycroiumBocTh JIC. I3meneHue sHepruu 'enbMronsina B IpolLeccax KoaryJsiluy,
KOQJIECIICHIINH, M30TEPMHUUYECKON meperoHku. [lentusanus u ycioBue TEPMOIMHAMHUYECKONW YCTOMYMBOCTH IJHCIIEPCHBIX
CHCTEM K Koarynauuu. TOHKHEe IUIEHKM M MX poJb B yCTOHUMBOCTHM [JUCHEPCHBIX cucTeM. Ilowstue o
PacKJIMHMUBAIOLIEM JaBJIeHUU. MoJeKyIapHble B3aUMOJEHCTBUS B JUCIIEPCHBIX CHCTEMAax, MOJICKYJISIpHAsl COCTABIIAIOIAS
PACKIMHUBAIOIIET0 JaBJCHUS IS CHUMMETPUYHBIX M HECUMMETPHUYHBIX IUIeHOK. CrokHas koHcTaHTa ['amakepa. DHeprus
MIPUTSDKESHUS ¥ CHJIa B3AaUMOJICHCTBHUS JBYX CHEPUIECKHUX YaCTHUI] Ha PACCTOSHHSX, OIM3KUX K MOJIEKYJISIPHBIM. DJIEKTpOCTaTHIeCKast
COCTaBJIAIOIIAs PACKIMHUBAIOIIETO AABJICHUS JUIL CHJIBHO U C1a003apsDKCHHBIX KOJUIOMIHBIX yacTull. OCHOBBI TEOPHU
Hepsruna-Jlannay-®epses-Opepoeka (J1JIDO). N3meHenne n30bITOYHON CBOOOIHON SHEPTHH U PACKIIMHUBAIOIICTO AaBJICHUS OT
TOJILIMHBI TUICHKW. BiMsHUE KOHUEHTpALMU DIIEKTPOJIUTOB Ha BEJIWYHMHY W30BITOYHOM CBOOOHOM SHEPIUU U
PaCKJIMHUBAIOLIETO AABJICHUS MIEHKH.

21. @akTopbl cTaOMIM3alMM JUCHEPCHBIX CHCTEM: 3JIEKTPOCTATHUECKasl, alCOPOLIMOHHAS U CTPYKTypHAsk COCTaBIISIOLNIME
pacKIMHUBAIOIIETO AaBieHUs, dpdekTsl [m06ca W MapaHroHW W WX pOJb B YCTOWYMBOCTH TOHKHX IUIEHOK. Poib
THAPOJMHAMUYECKHUX 3P (EKTOB B yCTOHYMBOCTHU MIEHOK. CTPyKTypHO-MeXaHW4YecKui Oapbep mo PeOunnmepy Kak camblit
CHJIbHBIN (paKkTOp CTAaOMIN3AMU JUCIIEPCHBIX CHCTEM. PONlb CTPYKTYpBI aJCOPOIMOHHBIX CIIOEB U JTHO(DMIN3AINA
TMMOBCPXHOCTH YaCTUIl B yCTOﬁ‘{HBOCTH AUCTIEPCHBIX CUCTEM.

22. Aspozonu. Knaccudukanus. MonekyssipHO-KHHETHYECKHUE CBOMCTBa adpo3odeil. CeMMeHTalus adpo30JIeid.
OnekTpuueckue CBOICTBA a’po30iiel, NPUUYUHBI BOSHUKHOBEHUS 3apsija Ha IOBEpXHOCTU dacTul. IIpakTudyeckoe
HCIIONB30BaHUE a3PO30JIel. APPO30JIH M OXpaHa OKPYKAIOIIEH CPEIbI.

23.Tlensl u mnenHble 1eHkH. Kiaccudukamus u  cTpoeHue mneH. KpartHocts neH. [lepBuuHbIe M BTOPUYHBIE
(HBIOTOHOBCKHE) YepHbIE TICHKU. BInsHUE 3IEeKTPOIMTOB Ha TOJIIUHY IICHKU. Y CIIOBHE PaBHOBECHS IUIEHKH ¢ KaHaioM [ nb0ca-
ITnaro. Ilpoueccsl, Beayimue kK U3MEHEHUIO CTPYKTYPBI U pa3pylleHHIo NeH. [IpakTiueckoe NpuMeHEHHE TIEH.

24. OMynbCUM U 3MYJIbCUOHHBIE IUIeHKH. Kiaccuuxamus M METOIbl ONpPEeAeNeHMs TUIA AMYJIbCUI. DMyIbraTophl,
npuHIHIEI Beibopa [TAB yis crabuiu3anuu npsMbeIX U 00paTHbIX SMyJibenit. Ponb ['JIB Monekyisl ITAB B cTaOunn3aiuu sMyJIbCHIA.
Ob6pamenue ¢a3. Teepasle sMynsratopbl. Paspymienune smyinbcuid. [lpakTHueckoe NpPUMEHEHHUE SMYJIbCHH.

25.3omu. 3akoHOMepHOCTH Koarymsnuu. Koarymsauus runposoneil anexkTpoiauraMmu. 3aBUCUMOCTb CKOPOCTH KOAryJysiuu OT
KOHIIeHTpaluu 3nekrponura. [Topor koarynsiuu; npasuio [lynene-I'apau. Teopus ycroitunBoctu muohoOHbIX 30ieit JepsruHa-
Jlannay-®epses-Osepoeka (JAJIPO). Koarymsauus 301ed, comepkalluX CHIbHO3APSDKEHHBIE YaCTUIBI JUCHEPCHOMU (a3bl,
NEKTPOIUTaMH (KOHIIEHTPALMOHHAS KOAryJsLus). Y cIoBHe HCUe3HOBEHHsI MOTEHIMANbHOro Oaprepa. Teopernyeckoe
obocHoBanue npasuia lllynsue-I'apau.  Koarymsanus 3omed, copepxkamux —c1a003apsDKEHHBIE  YAaCTHIBI JUCHIEPCHOM
(aspl, snekTponuTamu (HeHTpanu3auoHHas koaryisius). Kpurepuit Ditnepca-Kopda. 3oub1 koarymsuun. Knnernka
koaryJsiuu. [TonsTue o KuHeTHKe ObICTPON U MeANeHHOI Koaryssanuu. beicTpas koaryisius 1o CMmoiayxoBckoMy. Dnokynsnus,
TeTepOKOArYJISILNSA, afaryJysiuus (OnpeneneHus, IpuMepsl).

26. BO3HUKHOBEHUE M pPa3BUTHE HPOCTPAHCTBEHHBIX CTIPYKTYp B IMCIEPCHBIX cucTeMax. IIpuposa KOHTAKTOB MEXIY
YacTHLAMU 00pa3yIoNMXcs CTPYKTyp. KoarymisiuoHHbIe cTPpYKTYpBI. Y cI0BHS UX 00pa3oBaHus. [IpouHOCTD € TMHUYHOTO
KOaryJsIIMOHHOTO KOHTaKTa. MeXaHH4YecKHe CBOMCTBA CTPYKTYp C KOAryJIsIHOHHBIM THUIIOM KOHTaKTa. SIBiieHue
THUKCOTponuu. KpucrammmsaunoHHble CTPYKTypbl. Ilpomeccel, mpuBomsimue K 0Opa3oBaHUIO KPUCTAIM3ALMOHHBIX
(da3zoBbIx) KOHTaKTOB. IIPOUHOCTH KPUCTAIM3ALUOHHBIX CTPYKTYpP. MeTOIbI PEryIupOBaHHs CTPYKTYPHO-MEXaHUUECKUX
CBOMCTB TUCIIEPCHBIX CHCTEM Ha PA3IUYHBIX CTAAUSIX X (POPMUPOBAHHS.

27. OCHOBHBIE IIOHATHUS PEOJIOTMU. YIPYrOCTb, BS3KOCTb, ILIACTUYHOCTb. MOJEb YIPYro-BA3KOro Teila MakcBesa.
Penakcarust nHampspkenuit. Ilepuox penakcamuu. Monens Bs3koympyroro tena KenpBuHa. Ympyroe mnocnenelicTBue.
Mogens bunrama. [IpenensHoe Hanpsbkenue cisura. JuddepenHumansHas u dddexTHBHas BI3KOCTh. Peonornueckue
CBOWCTBa cBs3HOAMCHEpCHbIX cucTeM. IlonHas peonornyeckass KpHuBasi CUCTEM C KOAryJISILIMOHHBIM THIIOM KOHTaKTOB.
Peonoruueckue cBoiicTBa CBOOOJHOIUCIEPCHBIX CUCTEM. BiMsiHIE KOHIIEHTpauuy 1 GOpMbl 4acTUL] AUCIEPCHOH (a3bl Ha
3aKOHOMEPHOCTH Te4EHUs (3aKOH DUHINTEHHA). AHOMAIHS BI3KOCTH.

28. ®U3NKO-XMMHYECKUE SBJICHUS B Ipoleccax aeopMaiiu | paspylieHus TBepabix Ten. D dekt Pedunnepa.Buusaue
IPUPOJBI XKUIKOH (ha3bl HA IPOUHOCTD U INIACTUYHOCTh TBEPAbIX Tell — 3¢ ekt Pedunnepa. Teopus I'puddurca, ycnosue
CaMOIPOM3BOJIBHOTO PACHIPOCTPAHEHMS TPEIIMH. BinsHMEe XUMHMYECKON NpUpOaBl TBEPIOrO Tela M Cpelbl Ha IPOSBICHHE
a/ICOPOLIMOHHOTO NOHWXEHHS IPOYHOCTH. PolIb  peanbHOH CTPYKTYpbl M BHELIHUX YCIOBUH B HposABICHHU 3>(dexToB
a/ICOPOIIMOHHOTO BIMSHHUS CPEIbl Ha MEXaHUIECKHe CBOMCTBA TBEPAbIX Tel. OCHOBHBIE (POPMBI TpOsiBIeHUS () (HeKTa: H3MEHEHHEe
MNpOYHOCTU W IUIACTUYHOCTH KaK CJICACTBUC CHUIKCHUSA HOBCpXHOCTHOﬁ OHCPrunM TBEPAbIX TEII. HpaKTl/l‘{CCKOC
ucnosb3oBanue d3pdexra Pedunmepa.

6.4. Kpurepuu oueHuBaHus
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[epen Tem, KaK NPUCTYNUTH K BBITOJHEHUIO JTAOOPATOPHOH pabOThI, CTYACHT MPOXOAUT cobeceJoBaHuE, B XOJ€ KOTOPOro
BEISICHSETCS CTENEeHb OCBEAOMJICHHOCTH CTYIEHTa O 1M, 3ajadax, TEXHHKe Oe30IacHOCTH M TOpsAKE BBIIOJHEHUS
HKCIIEPUMEHTAIBHON YacTH JabopaTopHOHl paboTel. B ciydae yCHEIIHOrO NHPOXOXKAEHHS JAHHOIO COOeCeNOBaHMS, CTYIEHT
MOTyCKaeTcss K BBIMOJHEHHIO SKCIEPHMEHTALHOW YacTH J1a0OpaTopHOil paboThl; B cilydae BBLIBJICHHS B XOJe COOeceIOBaHUS
HEJOCTATOYHON OCBEOMJICHHOCTH CTYIEHTa, €My AAeTCsl AONOJHUTEIbHOE BPEeMS Ha MOJTrOTOBKY M cOOeceJOBaHUE IOBTOPSETCS.
[Tocite BbIMONHEHHS J1a0OPaTOPHOW pabOTHI CTYJEHT BO BHEy4eOHOE BpeMsl caMOCTOATENHHO O(GOpMILSIET OTYET 1O IpOJeNaHHOMH,
naGoparopHoOl paboTe, KOTOPBIN BKIIOYACT CIICAYIOIINE pa3Aeibl: TUTYJIBHBIN JIUCT, eI, 33]1a4i, 000pyJ0BaHHE, TIOCY/a, PEAKTHBBHI,
TOPSIIOK BBITOJTHEHHST PabOThI, 00pab0TKa IKCIIEPUMEHTAIBHBIX JaHHBIX, BBIBOJBL. OTUET CUMTACTCS 3aYTEHHBIM, €CIIH OTCYTCTBYIOT|
BaMeuaHus K ero oOpMIICHHIO U COJCP)KAHMIO, B CIy4yae HaJM4usl 3aMEYaHUi, CTYACHTY JaeTcs AOMNOJHUTEIBHOE BPEMs Ha HX|
CTIpaBJIEHHE, TI0CJIE Yero OTYET CAACTCS Ha MOBTOPHYIO IIPOBEPKY.

Ha urtoroBoii arTecTalyii CTYJECHT HOIydYaeT aBTOMATHUYECKYIO OLICHKY 3a4TCHO HPH BBHIOJHEHHH BCEX IMEPEUUCICHHBIX

[y CIIOBHIA:

- CTYJICHT BBINOIHHUI BCE SKCIIEPUMEHTAIbHBIE YaCTH BCeX J1ab0paTOPHBIX paboT;

- CTYZIEHT YCIIEIIHO CJall BCE OTYETHI I10 BCEM JIAOOPATOPHBIM paboTaM.

He 3auTeHo cTyIeHT MOXET MOJyIUTh IIPU HEBIITOIHEHHHN XOTs OBI OJHOTO M3 BHIIIETIEPEUHCICHHBIX TyHKTOB.

Hrorosas aTrecramys B (hopMe 3K3aMeHa.

OK3aMeHaIlMOHHBII OMITeT 110 KOJIOMIHON XUMHH BKITIOUAET JjBa TEOPETHYECKUX BOIPOCA M3 CITHCKA BOIIPOCOB K IK3AMEHY.
OneHka «OTIMYHO». OTBET MOJIHBINA ¥ MPaBUIbHBIN, MaTepuall U3JI0)KEH B OIPE/IeNICHHON JIOTHYECKOHU 110CIE0BaTEIbHOCTY,
XHMHYECKH TPaMOTHBIM s3bIKOM. CTYIEHT MONHOCTBIO OTBETHJI Ha JBa BOIPOCA, NOCTABICHHBIX B OMIETE B COOTBETCTBUH C
porpamMMoii. Hamucan nmpaBuibHO BCe HEOOXOAUMBIE YPAaBHEHUs PEaKLUM, yKas3al yclIoBUs UX HpoBeaeHHs. CTyAeHT BIajeeT
XHMHYECKOH TEpPMHHONOTHEH M HOMEHKIATYypOH, yMeeT NpPHMEHATh BaKHEHIINE 3aKOHBI M MOHATHA XHMHH IS OOBACHEHUS
|[KOHKPETHBIX XUMHYECKUX SIBICHUH, yMEET CpaBHUBATb, CONIOCTABIATH U 000011aTh (haKThL.

Ouenka «xopormro». OTBeT MONHBIA W MPaBHIBHBIA, HO JOMYIIEHB HECYIIECTBEHHbIE ONIMOKM B HANHMCAHUM ypaBHEHHN
[peaKkLiiM, HCTIPaBJIEHHbIE 110 TPEOOBAHUIO MPETIOABATEN.

O1eHKa «yJOBIETBOPUTENbHO». CTYAEHT OTBETHI HA BCE TEOPETHYECKUE BOIPOCHL, HO TP 3TOM JIOIyLIEHA CYLIECTBEHHAs
o110Ka W1 OTBET HE HOJIHBII.

OueHka «HEYHOBIETBOPHTENbHO». CTYyAEHT HE OTBETHI Ha 00a TEOPEeTHUeCKHX BOINpOca, HE BIAJEeT XHMHUYECKOH
TCpMUHOJIOTHEN U HOMEHKJIATYpOH, JIOIycKaeT rpyOble OIMOKU B HCTOJKOBAHUU U YHOTPEOICHUH XUMUUECKUX IOHSTHH.

7. YYEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOAYJIS)
7.1. Pexomenayemasi qutepaTtypa

7.1.1. OcHoBHast TMTepaTypa

ABTODBI, COCTaBUTENN 3arnaBue MsparensctBo, Ton| Pecypc
JI1.1 |Jledpenona O. B., OcHOBHBIE TOHITHS U OTIPEACTICHHSI AUCIUTUTHH « DU3ndecKast MBanogo : OBC
Hemuesa M. I1., xumus» U «KosnongHas xuMusi»: yueOHoe mocobue UrxrTy, 2017
Bamypun A. C. (https://e.lanbook.com/book/107402)
JI1.2 |Dpunpuxcoepr [. A. | Kypc xonnounHoi xumuu: yuyeOHUK JUIs By30B CIIb. [u mp.]:
Jlann, 2010

7.1.2. lonoJIHUTEIbHAS JIUTEPATyPa

ABTODEI, COCTaBUTENN | 3arnaBue | MzparensctBoO, ronl Pecypc
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ABTOpBI, COCTaBUTENIN 3arnasue WzparensctBo, ron | Pecypc
JI2.1 |CyxapeB 0. 1., [ITymOBBI€ MyIbCAMH B OKCUTUIPATHBIX CHCTEMaX: MOHOTpadus YensaOuHCK:
Mapkos b. A. M3natenscTBO
Yensabunckoro
rOCYapCTBEHHOT O
YHUBEPCHUTETA,
2012
JI2.2 |llykun E. 1., TTeprioB | KomnounnHast xumust: yueOHUK [yisi OaKanaBpoB Mockaa: FOpaiir,
A.B., Amenmuna E. A. 2012
JI2.3 |Cyxapes 0. I OnTudeckre CBOWCTBA IeJIEBBIX OKCUTHIPATOB M MX KAyCTHUKHU: YemstOuHCK : 9BC
TEKCTHI JIEKIUH WznarenscTBO
(https://library.csu.ru/rbooks2/view2? code=local/007773/suharevyi) |Yensounckoro
rOCYapCTBEHHOT O
YHUBEPCHUTETA,
2014
7.1.3. MeToaunyeckue pa3padoTku
ABTODBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Pecypc
JI3.1 |Ky3uenosaE. B., JIa6opaTopHbI NPaKTUKYM 110 KOJUIOUIHONW XUMUHU YensaOUHCK : 9BC
Kosanés U. H., (https://library.csu.ru/rbooks2/view2? code=local/007964/007964) WznarenbcTBO
Tumymkos II. B. UYensaOUHCKOro
rOCYIapCTBEHHOT O
YHUBEPCHUTETA,
2022
7.2. Ilepeyennb pecypcoB nH(pOpMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UnTepHeT"
31 |Jlanb [OnexTpoHHSBIH pecypc] : 31eKTpoHHO-0nOmmoTeynas cucrema (ObC) / m3natensctso Jlans. — URL:
http://e.lanbook.com/
32 |IOpaiit [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubroTeynas cuctema (ObC) / nznarenscto FOpaiit. — URL: https://biblio-
online.ru
33 |Znanium.com [DneKTpOHHBIN pecypc] : aneKTpoHHO-0nbanoTednas cucrema (ObC) / Hayuno-uznarensckuii nentp MTHOPA-
M. — URL: http://znanium.com/.
34 |eLIBRARY.RU [OnexTpoHHSIi pecypc] : a1ekTpoHHas Oudnnoreka / Hayd. snekrpos. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.
35 |HamuonanbsHas 21ekTpoHHas 6ubnuorexka (HOB) [OnexTponuslii pecypc] : 00beJUHEHHBIHN JIEKTPOHHBIN KaTalIoT (GOoHI0B
POCCHICKHX
oubnuorex : caiit. — URL: http://H36.pd.

7.3 llepeyenb NHGOPMALMOHHBIX TEXHOJIOTHIT

7.3.1 IlporpamMmmHoOe obecneyeHue

LMS Moodle

7.3.2 TIpodreccnonabHbIe 02361 AAHHBIX H HHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI

1. Hayunas snexrponHas 6ubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayuHast snektpoHHas
oubnunorexka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctymna: st 3apeructpup. moyib3oBareiei. — TekcT :
3JIEKTPOHHBIH.

2. HaumonanbHas snextponHas 6ubnuoreka (HOB) (https://rusneb.ru/) Haunonanbhas snexrponHas 6ubnuorexa (HOB) :
00bEeTUHEHHBIH AJICKTPOHHBIH KaTanor (OHI0B poccuiickux 6ubmuotek : caiit. — URL: http://H36.p¢. — Pesxxum mocryma: u3
YUTAIbHBIX 3a10B 0uOnuoTeku Uenl'y. — TeKcT : 3IeKTPOHHBII.

3. IIpe3unentckas oudmoreka (https://www.prlib.ru/) [Ipe3unenrckas 6uONIMOTEKA : SNEKTPOHHAS HAIIMOHAIBbHAS OMOIMOTEKA : CalT
/ ®I'BY Ilpesuneénrckas oudnuoreéka uémenu b. H. E€npriuna. — CankrllerepOypr, 2009 —. — URL: https://www.prlib.ru/. — Tekcr :
3JIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTunucuumnHapHas pedepatiuBHas 0a3za TaHHBIX /
kommanus Thomson Reuters. — Pexxum goctyna: s 3apeructpup. nosbzoBareneid Yenl'Y. — TeKCT : 3EKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedepatrBnas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — £3.
aHri. — PexxuM focrtyna: i 3apeructpup. nonb3osareneit Yenl'V. — TekcCT : aneKTpOHHBIH.
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6. DneKkTpoHHBIH KaTanor Hay4Hoi Oubnuotexu Uenl'Y [DnexTpoHHSIH pecypc] : 06a3a nanubix / Yens6. roc. yH-T. — Yens0uHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJIMHBI (MOAYJIS)

21)'[9{ peanm3ali JUCHUIIINHBI UCIIOJIB3YIOTCA y‘{C6HbIe AyIUTOPUU 11 IPOBEACHUA 3aHATUH JICKIIMOHHOT'O THUIIa, 3aHATH]
CEMHUHApPCKOT0 THUIla, I'PYNIIOBBIX 1 HHAUBUAYAJIbHbIX KOHcyﬂbTaHHﬁ, TEKYIICTO KOHTPOJIA U l'[pOMe)KyTO‘-IHOfI aTTeCTallMu, a TaKXKE
TIOMCUICHUA JJIA CaMOCTOSITEIbHON paGOTBI.

YueOHble ayAUTOPUH YKOMIUIEKTOBAHBI CIIEIHATH3UPOBAHHON MEOENBIO U TEXHUYECKHMU CPEICTBAMH 00ydIeHHSI.

JUi1st IpoBeieHUS 3aHATHH JICKIIMOHHOTO THIIA IPEIaraloTcsi Habophl IEMOHCTPALMOHHOTO 000PYIOBaHHUS M YUeOHO- HAT IS THEIX
oco0uii (ZeMOHCTPALIMOHHBIH HA0Op aTOMOB, Tabauua MeHaeneesa, TabnuLIa paCTBOPUMOCTH, IIEKTPOXUMUYECKHI Pt
HaINpsHKEHHUsI METAJLIOB)

ITomemneHust A1t CAMOCTOSITENBEHOM pabOTHI 00yUaIOMINXCsl OCHALEHB! KOMITBIOTEPHON TEXHUKOH C OAKIIOUEHUEM K CETH
"NuTepHer" n obecrieueHreM JI0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpe/ly YHUBEPCUTETA.

1. Vuebnast AYAUTOPpHA IJI IIPOBEACHUSA 3aHSITUHN JICKIIMIOHHOTO THUIIA.

OcHoBHOE 000pyioBaHue: yueOHas MeOellb, IOCKa YYeHHYecKasi O0bIYHAs, HACTEHHAs, Y4eOHO-HATIISIHbIC TIOCOOHS
(ITepuonnueckas tabmuua J1.11. Menneneesa, MynpTuMeauiiHast Ipe3eHTaLs ), MyJIbTUMEANHHOE HHTEPAKTUBHOE 000PYy10BaHNUE:!
MYJIbTUMEANNHBII IPOEKTOP, IKPaH € JIEKTPONPUBOIOM, aKyCTHUECKasl CUCTEMA

2. YueOHbIe ayIMTOPUH JUIs TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, JJISl IPOBEIECHHS TPYIIIIOBBIX KOHCYJIBTAIINH,
MHAWBUAYAJIBHBIX KOHCYJIBTAUH, Ul TEKYIIEro KOHTPOJISA U IPOMEXYTOYHOM aTTecTauuu

2.1 JTaboparopust Ne 301 (454000, UensOunckast oo, T. YensOuuck, yn. Monogorsapeiies, 70-0)

OcHoBHOE 000pyT0BaHue: yueOHast MeOeb, KOMIBIOTED, I0CKA YUeHUUECKas 00bIYHAS, HACTEHHAs. BeChl JJabopaTopHble BiIT3-1100,
¢dorometp kdxk-3-01, Becsl htr-80e, konopumerp GpoTosnekrpudeckuil kpx-2mm, mkad cymmnpHbiil mce-80-01, pH -meTp pH-150My,
aKBaJUCTHILIATOP 13-4, Oans ut-4308e BoasHas ulab, Bechl mabopaTopHbie TocMeTp BiT3-1100, mielikep MeauuHcKui s-3.021,
3JIEKTPOIUIUTKA cTeksokepamuyeckas "kBapi'(1 komd.), MmydenbHas rneup, 5M IUIUTKA dIIEKTpUYecKas MajgoradaputHas (2mr).

IIporpammuoe obecneuenne: MS Windows XP Professional SP2 nyist BY30B. JIunensun 6eccpouHsie.

ITapTtust Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIunensuu 6eccpounsie. Jlutensus Ne 44664774 ot 09.04.2008r.

2.2 Aynutopus Ui IPOBEJCHUS 3aHATHI CEMUHAPCKOTO TUIIA

OcHoBHOE 000pytoBaHue: yueOHast Me0ellb, JOCKa yueHHYecKast OObIYHas, HACTEHHAs, MyJIbTUMEIMIHHOE HHTEPAKTUBHOE
o0opymoBaHue: MyJIbTHMEIHHHBIN IPOSKTOP, IKPAH C HICKTPOIPHBOIOM, aKyCTHIECKAs CHCTEMA.

3. [TomerneHue i CAMOCTOSATENLHON PabOThI

3.1 YuranbHbli 3a1 Ne 1

OcnoBHOe 06opyoBanue: KonnuecTBo nocagouynbix MecT — 50. 5 nmepcoHaIbHBIX KOMIIBIOTEPOB € TOAKIIIOYEHUEM B CETh
«MHuTepHeTy», HeorpanudeHHbIi qocTyn k ObC u B/I. YueOHas Mebeb, KOHAUIMOHED.

IIporpammHuoe o6ecneucHue: Microsoft Windows 10 Pro. (JIuuensuu 6eccpounsie. Jloroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIutnien3uu 6eccpounsie. JJo-roop Ne AD-223/28/18)

Koncynsrantllmtoc (Cornamenue o corpyanudectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHOOPMALIMOHHBIM LIEHTPOM
00IIePOCCUICKON CETH PacTIPOCTPAHESHHUS PABOBOM HH(POPMAIIHH)

ITO «AnTtusupyc Kacnepckoro» (JIunensuonnsiii noro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. UndopmanmoHHO-O0nbIrorpaguyeckuii oTaesn

OcHoBHOE 000py/I0BaHUE: KOJIMYECTBO ITOCAJOYHBIX MeCT — 24. YuyeOHast Me0enb, 7 NepCOHANBHBIX KOMITBIOTEPOB C ITOIKII0UEHIEM
B ceTh «HTepHETY, HeorpanndyeHHslit noctyn k ObC u B/I.

IIporpammuoe o6ecnieucHue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nmtienzuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJorosop Ne AD-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level ([Jorosop Ne AD-23/12, Homep JulieH3un
60411804)

Koncynsrantllmoc (Cornamenue o corpyanudectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHOPMALIMOHHBIM LIEHTPOM
00IIepOCCHIICKOl CeTH pacIIpOCTPaHEHHs IPAaBOBOI HH(POPMAITHN)
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HOB ([Jorosop Ne 101/H2B/2810 ot 20.02.2018)

T10 «AntuBupyc Kacniepckoro» (JIutieHsnonssiit qorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Ayauropus Jisi CaMOCTOSITENIbHOM paboThI

OcHOBHOE 000pyAOBaHHUE: CIICLMATN3UPOBAHHAS IPrOHOMUYHAs MeOelb U1l pabOThI 32 KOMIBIOTEPOM. ABTOMaTH3UPOBAaHHbIE
paboune mecra Ha 11 oOyuaromuxcs, 1 npenonasarens. 12 IIK ¢ nunieH3nOHHBIM pOrpaMMHBIM oOecrieyeHneM. MarauTHo-
MapkepHas nocka. utepaktuBHas nocka SMARTBoard 660 quaronans 64”°/162/6¢m. ITpoekrop INFOCUS IN 36. Akycruueckast
cucrema 2.0 Sven SPS-678.

IIporpammuoe obecneuenne: MS Windows XP Professional SP2 nyist BY30B. JIunensun 6eccpodHsie.

ITapTtust Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIuuensun 6eccpounsie. Jiunensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JTutiensuu 6eccpoynsie.

JIvnensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JInnensuu 6eccpounsle. Jlunensust Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIunieH3uu 6eccpodHbIe.

I'oc. Korrpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunienzuu 6eccpounsie. I'oc. Kontpaxt Ne AD-44/57/18 ot 30.10.2018r.

9. METOJJUYECKHUE YKA3AHMS VIS OBYUYAIOIIUXCSI IO OCBOEHUIO JUCLUIIIMHBI (MOY.JIST)

K coBpeMeHHOMY BBIITyCKHHUKY OOIIECTBO MPEABSBIET IIMPOKUHA IIepedeHb TpeOOBaHHI, Cpear KOTOPEIX 0c000e 3HaUeHHE HMEET
HaJIMYME Y BHIITYCKHUKOB HaBBIKOB U YMEHHH CAaMOCTOSITEIBHO MOJy4YaTh 3HaHUS U3 Pa3IMYHbIX ICTOYHUKOB HH(OpMAaIHH,
CHCTEMAaTHU3UPOBAaTh U aHAJIM3UPOBATH MOTyUeHHY0 HHMopMarmio. PopMUpoBaHHE TAKOTO YMEHHS IIPOUCXOAUT B TEUEHHE BCETO
nepuoa o0yueHus yepe3 MOArOTOBKY K J1a00paTOpHbIM, CEMHUHAPCKUM, TPAKTUYECKUM 3aHATHAM. [Ipu 3TOM caMocTosITeNnbHas
paboTa CTyIeHTa UrpaeT BaKHYIO POJIb B XOJ/I€ BCero y4eOHOro nporecca. [Ipu n3ydeHNH AUCHUILTIHBI OCHOBHYIO JOJTIO
OTBOJIMMOT'O Ha CAMOCTOSATENILHYIO pa00OTy BPEMEHH 3aHUMaeT paboTa ¢ KOHCIIEKTOM JICKIIUH, yueOHUKaMH, Y4eOHBIMH TTOCOOHSMU U
METOIUYECKAMH YKa3aHHAMH. A TIOTOMY CTYyAE€HTaM HEOOXOIUMO ONTHMAIIFHO HCIIOJIB30BaTh BPEMEHS, OTBEICHHOE Ha
CaMOCTOSITENBHYIO paloTy.

Ienecoobpa3Ho MoOcBAMATE 10 MOJIy4yaca B ICHb H3yUCHUIO KOHCIIEKTA JIEKIMHU B TOT 5K€ JICHb MIOCIIC JIEKIMH U 3a ACHb Iepe
nexuueit. TeopeTHuecKuil MaTepuai u3ydaTh B TeUCHHE HEJIENH JI0 2 YacOB, a TOTOBHUTHCS K IIPAKTUYECKOMY 3aHATHUIO 110
JUcuuIuinHe 10 1.5 yacos.

JU1s Tyd1ero v moJHOTo YCBOSHHUS MaTepuaina y4eOHOH JUCIUIUTNHBI PEKOMEHIYESTCS HCTIONb30BaTh METOANUECKUE YKAa3aHHS U
MaTepHalbl 10 Y4eOHOM TUCIUIUINHE, TEKCTHI JIEKIUH, a TaKXKe IEKTPOHHbIE pecypchl, uMeromuecs B cucreme ObC, noctyn k
KOTOPBIM 0O0ecHeyeH B YMTATIBHBIX 3a1axX YHUBEepcUuTeTa. TeopeTHIecKuil MaTeprai Kypca CTAaHOBUTCS 00Jiee HOHSATHBIM, €CIH
JIOTIOJTHUTENIBHO CTY/IEHTOM HU3Y4YalOTCsl KHUTHY, YUeOHUKH 110 JaHHOW y4eOHOH nucuumuiune. [Toye3Ho ucrnonp30BaTh HECKOIBKO
yueOHHUKOB, PEKOMEHJOBAaHHBIX IIPETIOIaBATEIIEM.

[Ipu n3y4eHnn XUMUYECKUX AUCIUIUIIH HACTOATENILHO PEKOMEHIYETCS «HE 3ayYHBaTh» MaTepHal, a JOOUThCSI MaKCHMAIILHOTO
MOHUMAaHUS U3y4aeMOW TeMbl JUCHUILTHHBL. [Ipu U3y4eHnU TeopeTHYecKoro Marepraia Heo0X0JMMO MHOTOKPATHO ITUCATh Ha
YepHOBHKE (GOPMYIIBI, peakIUH U rpaduKu 10 TTOJTHOTO UX 3aIIOMUHAHHS.

B cnydae npuMeHeHHs Py 00y4E€HUH AMCUUILTHHBI SJIEKTPOHHOTO 00yUYeHHS, IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
oOrieHre 00y4aromuXcs U NPenoAaBaTelis OCYIIECTBIACTCS B PeXXUME PeabHOTO BpeMeHH (OHIalH-TIeKIMK (BeOMHAPHI), YaThl,
BUICO-KOH(EPEHIINH U Jp.) WK OTIOKESHHOTO BpEMEHH (CUcTeMa AuCTaHMoHHOro 00y4eHust Moodle, MS Office365, popymsil,
3JIEKTPOHHAS TOYTa U Jp.).

Bounpiyto yacTh BpeMeHH 00Y4aroIiecs: CAaMOCTOSTENBHO paboTatoT ¢ yueOHO-MeToquuecKkuMu MaTepuanamMu. CTyIeHTbl HMEIOT
BO3MOXHOCTh KOHCYJIbTHPOBAThCS C MPENOIaBaTeIeM M0 BCEM BOIPOCaM, BO3HUKAIOILIUM B X0JI€ CAMOCTOSATEILHON paboThI
TIOCPEJICTBOM 3JIEKTPOHHOH IOYTHI, COLIMAIBHBIX CETeH U T.II.

Hoctyn o0ydaromnierocs K y4eOHbIM pecypcaM B peKHMe OTIIOKEHHOTO BPEMEHH, CaMOCTOSITENTEHOH pabOThI OCYIIECTBILSIETCS Yepe3
cetb MIHTEpHET B y100HOM JIJIsl HETO MECTE, BPEMEHHU U TEMIIE.

IIpu 0Oy4eHuu JIu1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI AJIEKTPOHHOE 00YUYEHHUE, TUCTAHIIMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH TPEIyCMaTPHBAIOT BO3MOKHOCTh MPHEMa-Tepeaayn HHPOPMaUH B TOCTYIHBIX Ul HUX GopMax.

Peanuzaius TUCUUIUIMHBI C TPUMEHEHUEM DJICKTPOHHOTO 00yUCHHS, TUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TeXHOJIOTHH (anee — 90,
JOT) ocymectisieTcs: Ha ocCHOBaHHH «[10JOKEHMS 0 pean3anuyi OCHOBHBIX H JAOTIOJHHUTEIBHBIX 00pa30BaTEIbHBIX IIPOrPaMM ¢
MPUMEHEHUEM DJIEKTPOHHOT0 00yUYEeHHUs M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHH B (pefepabHOM rocy1apCTBEHHOM
OrO[PKETHOM 00pa30BaTEIbHOM YUPEKACHUHN BBICIIET0 00pa3oBaHus «UenssOMHCKUiT ToCy TapCTBEHHBIN YHUBEPCUTET», «[lomoxkeHus
0 MOpsi/IKE 3a4eTa 00y4YaroIIUMHCS 0 OCHOBHBIM MPOQECCHOHATBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BBICILIETO 00pa30BaHUS B
OI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3aLUX, OCYIIECTBIISIOIINX
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00pa3oBaTesIbHyIO0 NeSATEIbHOCTh, YUEOHBIX IPEIMETOB, KYPCOB, AUCIUILINH (MO/YJIEH), IPAKTHK, JOMOJTHUTEIbHBIX
00pa3oBaTesIbHBIX MPOrPaMM» MOCPEICTBOM 3EKTPOHHON HH(OpManoHHO-00pa3oBareibHo cpeapt PI'EOY BO «Uenl'Vy». B
UCKJIIOYHUTENBHBIX citydasx (Gpopc-mMaxop U T.I1.) IPU pealiu3alu 00pa3oBaTesibHON esTeabHoCcTH ¢ ipumeneHreM D0, JIOT moryt
MIPUMEHSTH KOMIIOHEHTHI, He BXO/SIIIHE B IEPEYCHB IEKTPOHHOI HH(OPMAIIIOHHO- 00pa30BaTeIbHON CPEIbl.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUSA JUCHUIIJINHBI OBYYAIOIIUMUCA C HHBAJIUIHOCTBIO 1
OI'PAHUYEHHBIMM BO3MOKHOCTSMMH 31OPOBbA

OcBOeHHE MUCLMIUIMHBI HHBAIHAAMH U JIUIAMU C OTPAHHMYCHHBIMHA BO3MOKHOCTSIMU 370POBbSI OCYLIECTBIISICTCS C UCIIONIB30BAaHUEM
CMEIHATbHBIX TEXHUYECKHX CPEJCTB M HHPOPMANMOHHBIX TEXHOJOTHH, MPEIOCTABIAEMBIX PeCypCHBIM Y4eOHO-METOAUYECKHM
HEHTPOM IO OOYYCHHI0 WHBAIMIOB W JIMI[ C OIPAHMYCHHBIMH BO3MOXHOCTSMH 310poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOUITBHBIEC CHEIHANbHBIE TEXHHYECKUE CPEACTBA JUIA JIMI C HAPYIICHHAMH 3pPCHUS M C HapYIICHHEM CIIyXa, ACCUCTUBHBIC
HH()OPMALMOHHBIC TEXHOIOTHH).

IIpu HeoOxomuMocTH Ul OOYYAIOIIMXCSl C HapyLUIEHHAMH 3peHHs Ha pabouynMx MecTax MUl NPOBEICHUS IPAKTUYECKUX WM
1abopaTOPHBIX 3aHSATHI yCTAHABIMBACTCS CICLHAIBPHOE HPOrpaMMHOe obecreueHue (IporpaMma peveBOil HABUTAIMH, PEUCBBIC
CHHTE3aTOPbI, SKPAHHBIE JIyTIBI).

B yueOHbIe aymuTopuu obOecreunBaeTCss OECIPENATCTBEHHBIN TOCTYH JUIS 00YYaOMIUXCsl ¢ MHBATUIHOCTHIO U C OrPaHHYCHHBIMU
BO3MOXKHOCTSIMHU 3/10POBbsi. B Kak/10# ayquropuu, rae 00y4aroTcss HHBATHIBI U JIMLA C OTPAHIYCHHBIMA BO3MOKHOCTSIMH 370POBbS,
IpeyCMaTPUBAETCS COOTBETCTBYIOIIEE KOMUYIECTBO MECT [UTsl O0YUAIOUIMXCS C YIETOM HAPYIICHHH UX 3/0POBbS.

Jn1st OCBOCHUS IUCIUTUTHHBI MHBAJIHIAM U JTUIAM C OTPaHHYCHHBIMA BO3MOXKHOCTSIMHU 3[I0POBbS ITPEIOCTABISIETCS TOCTYI K IIEYaTHBIM
HCTOYHHMKAM, HMCIOIIMMCS B Hay4qHON OuOimoreke Yenl'VY, ¢ MOMOIIBIO CIICHUATBHBIX TEXHHYECKHX CPEICTB; AOCTYII C IIOMOLIBIO
CMEIHANbHBIX TEXHHMYECKUX U MPOTPAMMHBIX CPEACTB K AJICKTPOHHBIM HCTOYHHMKAM, MPEJCTABICHHBIM B (HOpME DICKTPOHHOTO
nokyMeHTa B Gone HayuHo# 6ubanoreku Yenl'Y uimu 31eKTpOHHO-OHOIMOTEYHBIX CHCTEMAX.

V4eOHO-METOMMYCCKIE MATEPUAIIBI AT O0YYAIOIINXCS M3 YKC/IAa WHBAIHIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS
TPETOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBbSI U OCOOCHHOCTSIM BOCIIPHATHS HH(DOpMAIHH.

JU7ist MHBAJIMIOB ¥ JIKIL C OTPAHIMYICHHBIME BO3MOYKHOCTSIMH 3/I0POBbSI OCBOCHUE AUCIUILIAHBI MOXKET OBITh YACTHYHO WIIH IIOJHOCTHIO
OCYILECTBIICHO C MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

IIpu TpoBelCHUH NPOMEKYTOUHOH AaTTeCTallMd MO JUCHUIUIMHE OOYYarom[MMCS C HWHBAIUJAHOCTBIO U C OTPaHMYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI 00ECIICYMBACTCS N0 HX 3asBICHUIO IMPEIOCTABICHHE B AOCTYNHOH ()OpMEe B 3aBUCHMOCTH OT HX
WHJMBUAYaJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TMOPSIKE MPOBEICHUS MPOMEXKYTOYHOW AaTTeCTAllMH, OICHOYHBIX CPEACTB U
BO3MOKHOCTH OTBETOB Ha 3aJaHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHChbMEHHO Ipudrom Bpaiins, c
HCIOJIL30BaHHEM YCIIYT aCCHCTEHTA, YCTHO).

IIpu npoBeneHUN MpoLeAypsl OLEHUBAHUS PE3yIbTATOB 00Y4EHHs MHBAIUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS
[peyCMaTpUBAETCs HCIOIb30BaHue mpeaocTaBieHHbIX Yenl'Y uimr cOOCTBEHHBIX TEXHHYECKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3H
C UX MHAUBUAYAJIbHBIMH OCO6CHHOCT$IMI/I. le/l HCO6XO,Z[I/IMOCTI/I HHBAJIMAaM U JIMllaM C OrpaHU4YCHHBIMU BO3MOKHOCTAMU 3J10POBbs
[IPEIOCTABILIETCS OTIOJIHUTEIBHOE BPEMs TSl TIOArOTOBKH OTBETA HA 3a[aH¥sI, IPOLEAypa OLCHUBAHUS PE3yJIbTATOB OOYUCHHUS O
JAUCHUIUIMHE MOKET MPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.
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Paobouasn npozpamma oucyuniunot (Mo0yJsn) 0000peHa u PEKOMEHO0BARA:

[IpopekTop o yueOHo# paboTe yTBepxaeHo 27.02.26 A.A. CanamaroB
YdeHBIM COBETOM XUMHUYECKOTO (haKyIbTeTa

[Iporokomn 3acemanus Ne 6 ot 26.02.2026

IIpencenarens Y4eHOro coBeTa

XUMHYECKOTO (haKyIbTeTa COTJIACOBaHO B. A. Bypmuctpos
3acedanuem Kagedpwvl Xumuu meepoo20 mena u HAHONPOUECCcos

IIporokon 3acenanus Ne 8 ot 25.02.2026

3aBenyromuii kKadeapon COTJIaCOBaHO E.A. benas

ABTOp (COCTaBUTEIb) E.A. benas

Cmpykmypa paboueii npozpammsl coomeemcmayem npukazy pekmopa @I'b0Y BO «Henal'Y» om «13»
anpensn 2021 2. Ne 274-1



