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1. CTpykTypa u 0011asi TPYA0EMKOCTh AUCHUILIMHBI
OO011ast TPYI0EMKOCTh AUCIUILUIMHBI COCTAaBIIACT 5 3aueTHbIX equnmil (180 yacos).

Ounas popma 00ydeHHS

Kypc 3
Cemectp 5
Jlexumn 36
[IpakTryeckue (ceMUHAPCKUE) 3aHATHUS -
JlaboparopHbIe 3aHATHS 54
Koncynbranun -
HToro ayAuTOpHBIX 3aHATHN 90
CamocrosiTenbHas paboTa 54

Kypcoas pabora -
dopMa KOHTPOJIA

SK3aM€eH 36
3a4eT R
OO0111€€ KOJIMYECTBO YaCcOB 180

2. HCJII/I H 32291 0CBOCHUSA JUCIHHUIIIIMHBI

OcHOBHOM 1eJIbI0 00pa3oBaHusl MO qucHumIMHe «KomiouaHas XuMus sIBJASIETCS

1. ®opmupoBaHHE y CTYIACHTA YETKOTO MPEICTaBICHHS O (DYHIAMEHTAIBHBIX TCOPETUUYECKUX H
AKCIIEPUMEHTAIBHBIX OCHOBAaX KOJUIOMIHOW XHMMHH, KOTOpBIE CIIY)XaT TMOJATOTOBKE CTYACHTa K
Oyaymiel mnpodecCHOHANBHONW — ACSITETPHOCTH B O0NACTAX: HAYYHO-HCCIIEIOBATEIBCKOM,
TEXHOJIOTMYECKON U IeIarornuecKom.

2. BreIpaboTka y cTyaeHTa HHTEpeca K UCCIeA0BATEeILCKON ASSITEIbHOCTA U AaKTHBHOTO TIPUMEHEHUS
MOJIYYE€HHBIX 3HAHUN TIPU BHITIOTHEHUH KYPCOBBIX U BBIMTYCKHBIX KBATH(PHUKAITMOHHBIX PadoT.

3agauyu AMCHMUILIAHBI

I'maBHOM 3amauedt aucuuiuiHbl «KomuomaHass XuMus» sBisercs (GOpMHpPOBAHHE TBOPUECKH
paboTatonux OakagaBpOB C Pa3BUTHIM HAay4HBIM MBIIIJIEHHEM, 00JIaalONIMX HEOOXOJWMBIM 3allacoM
3HaHUI B 00J1aCTH KOJJIOUIHON XMMHUH, CIIOCOOHBIX UCIOIBb30BATh TEOPETUUECKHE 3HAHUS MPH PEIICHUN
MIPAKTHUYECKUX 3a/1a4, IIPOSBIISAS IPA 3TOM CaMOCTOSATEIBHOCTh U MHULIMATUBY.

3agauyu AMCHMILINHBI:

— H3y4YEHHUE KOJUIOMIHO-XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOSBIAIOIMIMXCS B PAa3JIMUHBIX OTPACIAX
IIPOMBIIIUIEHHOCTH;

— M3y4eHHue crnenu(puKu KOJUIOMIHO-IUCIIEPCHOTO COCTOSIHYSI BEIECTB U OCOOCHHOCTEN
MIOBEPXHOCTHBIX SBJICHUM IS TUX CUCTEM;

— OBJAJCHUE KOJWYECTBEHHBIMM METOJAaMH, KOTOPBIE MO3BOJIIT IPOTHO3MPOBATH M ONHUCATh
npoTeKaHue (HU3NKO-XMMUYECKUX TMPEBpAIICHU B pPAa3JIMUYHbIX YCIOBUSX, B TOM 4HCIE B
TEXHOJIOTMYECKUX IIPOILIECCaX NPH IOJYYEHUM HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB M
MaTepHuaJlos;

— olpeAeNeHUe TpaHUll NPUMEHUMOCTH METOJI0OB TEPMOJMHAMUKH K Pa3IMYHbIM (QHU3UKO-
XUMHUYECKHUM IIPOLECCaM.

3. Mecro nucunmiinnbl B crpykrype OIIOII 6akanaBpuara

B1.B.04 Yacts, hopmupyemasi ydacTHUKaMH 00pa30BaTeIbHBIX oOTHOMEeHnH bioka 1.



Jucuumnnuna «KoyutonaHas XuMuUs OTHOCUTCS K 4acTH, (POPMHUPYEMOM yUaCTHUKaMU
oOpazoBarenbHBIX OTHOIICHHH bioka 1. M3yuenne quciuminHbl 0a3upyeTcs Ha aKTyaIn3aIiuu
MEXIUCLUUIIIMHAPHBIX 3HAHUH 10 CIEeNyIIUM auciuminHam: «Heopranuueckas Xumus»,
«AHanuTHYeCKasg XUMUs», «Oprannueckas Xumusy, «duznueckas Xumus», «MaTemaThkay,
«Mudpopmaruka», «dusukay yqyeOHOro MIaHa MOAroTOBKU OakanaBpoB 1o HampasieHuo 04.03.01
Xumus.

TpeOoBaHus K «BXOIHBIM» 3HAHUSAM, YMEHHUSM M TOTOBHOCTSM OOYYaIOLIErOCs NMPH OCBOCHUH
aucHUILIHHBL «KoJutonHas XuMuUs»:

3HaTh:

1) OCHOBHBIE TIOHSTHUSI MATEMATHKH, METO/Ibl PEILICHHUS 3a/1a4, METOIbI cOOpa, aHAJIM3a U 00pabOTKH
nHpopManuu;

2) OCHOBbI XMMHYECKOW HAyKh KaK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, XHMHYECKHX
NPEBpAIIeHN HEOPraHWYEeCKUX M OPraHWYeCKUX BEIIECTB, KaK OCHOBBI MHOTHX SBJICHUI >KHUBOH H
HE)KUBOM MPHUPOJIBI; MPECTABICHHI O MaTEPUAIbHOM €JMHCTBE MHUPA,;

3) OCHOBHBIE TIOHATHS M 3aKOHBI XHMUH;

4) xnaccu(UKaIMIO U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH, IIPOrHO3UPOBATh
BO3MO)KHOCTb OCYILIECTBJICHUS XUMUYECKUX PEAKIH, OOBSICHATh 3aKOHOMEPHOCTH MX NPOTCKAHUS;

5) ocHOBHBIEC (PU3UKO-XUMHUYECCKHE 3aKOHOMEPHOCTH MTPOTEKAHHSI XUMHUUECKHUX MPOIIECCOB;

6) OCHOBBI XMUMHHU PacTBOPOB;

7) OCHOBHBIC TIOHSTHS ¥ TEOPETHYSCKHE OCHOBBI OPraHMYECKON XHMUH;

8) 0COOCHHOCTH CTPOCHHS W PEAKIMOHHOH CIOCOOHOCTH OCHOBHBIX KJIA4CCOB OPraHHYECKHX
COCIMHEHHH;

9) HayuHbIC OCHOBBI KJIaCCH(DUKAIIMU, HOMEHKJIATYPBI H H30MEPHU OPraHHYECKHX COCANHCHUIA;

10) mpaBuiia XpaHEHUS XUMHYECKUX PEaKTHBOB, MpaBUiIa 0E30MacHOW pabOThl ¢ XUMHYCCKUMH
BEILIECTBAMM.

Ymers:

1) caMOCTOSITETEHO ONPEAEIATH eI CBOETO 00YUEHHUs, CTABUTH U (POPMYIINPOBATH AJisl Ce0s1 HOBbIE
3aJjauu B yuebe 1 03HaBaTEeIbHOM JesITeIbHOCTH, pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH M03HABATEIbHON
NeSITENIbHOCTH;

2) caMOCTOATENBHO MaTeMaTHYECKU KOPPEKTHO CTaBUTh €CTECTBEHHO-HAyUYHbIE 33]]aui, IPOBOIUTD
CTpOru€ MaT€MaTU4CCKHE paCCY)KILCHI/IH;

3) yCTaHaBIMBATh CBSI3U MEX/1Y pealbHO HAOII01aeMbIMU XUMHUYECKUMH SIBJICHUSMH U MPOLIECCaMH,
IMPOUCXOAAIINMU B MUKPOMUPCE, 00BICHITH IMPUYINHBL MHOFOO6pa3I/I5[ BEIIECCTB, 3aBUCUMOCTDh UX CBOMWCTB
OT COCTaBa U CTPOEHMS, a TAK)KE 3aBUCUMOCTH IPUMEHEHHMSI BELLIECTB OT UX CBOMCTB;

4) caMOCTOSATENIFHO TUIAHUPOBATh M MPOBOIUTH XMMUYCCKHI SKCIICPUMEHT C COOJTIOJICHUEM TPABUIT
TEeXHUKU Oe30macHoi paboThl C BellecTBaMH U Ja0opaTopHbIM 000pyI0BaHHEM; HCCIIeI0BaTh CBOWCTBA
HCOPTaHNYCCKUX U OPraHUYCCKUX BCHICCTB, aHAJIU3UPOBATE PE3YJIbTAThI MPOBCACHHBIX OIIBITOB U ACIATh
JIOCTOBEPHBIE BHIBOJIBI;

5) HCII0JIb30BAaTh I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TEXHOJIOTMH, AaKTHUBHO IIOJIB30BaTHCS
CIPaBOYHBIMHU MaTepUaNIaMu M y4eOHOH TUTepaTypoil o XMMHH.

Baangern:

1) 06a30BbIMH 3HaHHSAMH B 00JacTH (YHJIAMEHTAIBHBIX PAa3JIE]IOB MaTEeMAaTHKH B OObeMe,
HEOOXOIUMOM I BJIQJICHUsS MAaTeMAaTUYECKUM ammapaToM aHalu3a MJaHHBIX W s 00paboTKH
WH(OPMAIIAN TI0 YISOHBIM JUCIMILIMHAM HAIPABJICHHS TOATOTOBKH

2) OCHOBaMH XMMHYECKON IpaMOTHOCTU: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OIEHUBATH
KU3HECHHBIC CHUTYAIlMH, CBS3aHHBIC C XMMHCH, HaBBIKAMH OE30TMACHOTO OOpAaIlIeHUs C BEMIECTBAMH,
UCIOJIb3YEMBIMU B TIOBCEIHEBHOHM J>KM3HM;, YMEHHMEM aHAIM3HPOBATh M IUIAHUPOBATH JKOJIOTHUECKU
0e30I1acHOE IMOBEJICHHE B IIEJISX COXPAHCHHSI 3JI0POBhS M OKPY)KAOIIIEH CPEeIbI;

3) TpenCcTaBICHUSAMHU O 3HAUYEHUU XUMHUYECKOW HAYKH B PEIICHUU COBPEMEHHBIX JKOJOTHUYECKHX



mpoOJieM, B TOM YHCIIe B IPEIOTBPAIICHIH TEXHOTCHHBIX U DKOJIOTHYECKUX KaTacTpod;

4) nepBOHAaYaJIbHBIMH CHCTEMATU3UPOBAHHBIMU MPECTABICHUSAMHU O BEIIECTBAX, UX MPEBPALICHHUIX
Y MIPaKTUYECKOM MTPUMEHEHUHU, TOHSATUHNHBIM annapaTtoM U CUMBOJIUYECKUM SI3bIKOM XUMHH;

5) HaBBIKaMH pabOTHI C PA3IMYHBIMU UCTOYHUKAMU HHGOPMAIUH.

Hucuumuba «KommongHas XuUMUS» HMEET JIOTMUYECKYI0 M COJepKaTeIbHO-METOANYECKYIO
B3aMMOCBSI3b C TOCIEAYIOUIMMH JUCHUIUIMHAMHA M TNPAaKTUKaMH Y4eOHOro IUlaHa, a WMEHHO:
«Opranuueckass Xumus», «BBICOKOMOJIEKYJIIpHBIE COCIUHEHUSA», «XHMHUYECKas TEXHOJOIH,
«Pu3nuecKkue METOJbl HCCIEN0BaHUA», «XHUMHS IEPCHEKTUBHBIX HEOPIaHUYECKUX MATEPHUATIOBY,
«Pu3nyeckas XUMMsS HAHOPA3MEPHBIX CUCTEM», «XUMHS M TEXHOJOIHMsI OHMOJIOTMYECKU aKTUBHBIX
BEIIECTBY», «XUMHUUECKOE MOIU(DUITIPOBAHUE TTIOBEPXHOCTH.

4. TpeﬁoBaHnﬂ K pe3yjabTaTaM O0CBOCHHUA NUCIHUIIIHHBI

B pesymbraTe OCBOCHHS IUCHMIUIMHBI OOYYAlOIIUICS JOJDKEH O0JIaAaTh  CIETyIOIUMH
KOMITETEHIUSMHU (pe3yabTaTaMi OCBOCHHS 00pa30BaTeIbHON MPOrPAMMBI):

CriocoGeH uCHob30BaTh 3HAHUSA O CTPOEHUM BEILECTBA, IPHUPOJE XUMHUYECKOH CBA3M M CBOMCTBax
Pa3IMYHBIX KJIACCOB XHMMHYECKHX JJIEMEHTOB, BEIIECTB M MaTEpHaliOB JUIsi MOHMMAaHUS MeEXaHH3Ma
XUMHUECKUX PEaKIHil, MPOUCXOA[IIUX B TEXHOJIOIMUECKUX MPOLECccax U OKPYXKAIOLIEM MHUPE, a TAKXKe
€CTECTBEHHOHAYYHBIC 3HAHUS IS pEIIeHHs 3a1a4 npodeccuonansHoit aesrenbaoctu (IMK-1).

CrnocoOeH MPUMEHATh COBPEMEHHYIO allaparypy MpH NPOBEICHUU HAYYHBIX HMCCIICAOBAHUMN, a TaKKe
COBPEMCHHBIE TEOPETHYECKHE IPEACTABICHUS XMMUYECKOW HAyKH JIs aHadM3a 3KCIIEPUMEHTAIbHBIX
nannbix (ITK-2).

B3auMocBsI3p  MIAHUPYEMBIX pE3YJIbTaTOB OOYy4YECHUS
rkoMmrrerenrmamu OTTOIT:

0 JUCHUIUIMHE C (HOPMUPYEMBIMU

Koo komnemenyuu

Koo u naumenoeanue

Pezynvmamut 06yuenus

Dopmynuposka UHOUKAMOPA 00CMUICEHUSA

KomnemeHnyuu KomnemeHyuu
MK-1 IIK-1.1. Ucnone3yet | 3nams: Ponb n 3HaYCHHE METO/I0B
Crniocoben UCIIONIB30BATh | (DYHIaMEHTAIbHBIE OHSATHS, KOJUIOMTHOM XUMHH B
3HAaHHS O CTPOEHMH BEIIECTBA, | TEPMHHOIOTHIO KOJLIONIHOK MIPaKTUYECKOU JeATEIIbHOCTH

npuponc XUMHYECKOU CBSA3H U

CBOMCTBAax Ppa3JInYHBIX
KJIACCOB XUMHUYECKHUX
JJIEMEHTOB, BEIIECTB u
MaTEpUaJIOB JJIs TOHUMaHUSA
MexaHHu3Ma XUMHUYECKHX
peakuui, MNPOUCXOJAIIMX B

TEXHOJIOTHYECKHUX TpoIeccax
1 OKPYIKAIOIIEM MHUPE, a TAKKE
C€CTCCTBCHHOHAYYHEBIC 3HAHUSA
TUTSE pelieHus 3amaqy
npodecCuoHATBHON
JeSITEIbHOCTH.

XUMHH; KJIacCH(pHKaIHIo,
MOJy4YE€HHE U CBOMCTBA
JAUCTICPCHBIX CUCTEM
CBOMCTBA OTACJIBHBIX
KJIACCOB KOJUIOMIHBIX CUCTEM
nu BBICOKOMOJ]CKy.HHpHI)IX
BEIECTB.

IIK-1.2. ITporno3upyer
CBOMCTBa XUMHUYECKUX
COCMHEHUN WU MaTepuajoB
Ha OCHOBE [JAaHHLIX 00 HX
CBOMCTBAX M XHMHUYECKOM

(aC);

CTPOEHUH;
UCTIONB3yeT  MH(GOPMAIIHIO
JJISL MMOJIYYCHHA u

ucciegoBanus cpoiicts JC
JUISL OTIPENIENIEHUS] OCHOBHBIX

CHeIHMaliCTa-XUMHUKA.
OcHOBHBIE pa3fieNbl, TOHATUA H
METO/IbI KOJUTOUAHON XUMUHU.
OCHOBBI COBPEMEHHOI'O YYEHHS O
JMCTIEPCHOM COCTOSIHUM BEILIEeCTBA.
[lyth w ycnoBusi BO3HHUKHOBEHUS
JMCTIEPCHBIX CHUCTEM, HMX OCOObIe
MOJIEKYJISIPHO-KHHETHIECKHE,
ONTUYECKHE M  DJIEKTPHUECKUE
CBOMCTBA. YcToinunBoCTh "
paspyleHue JUCTIEPCHBIX CUCTEM.
Ymems: wucnonp3oBaTh OCHOBHBIC
3aKOHBI U TIOJIO’KEHUSI KOJUIOMIHON
XUMHH JUTSI TOHUMaHHST MEXaHH3Ma
peaKIuid, MIPOUCXOJISIINX B
TEXHOJIOTHYECKUX TpoIreccax |
OKpY’KaloIIeM MHpE;




ocoOeHHOCTEeH CTPOCHUS
KOJIJIOUIHBIX BEIICCTB.
IIK-1.3. Hcnons3yer
COBPEMECHHEIC
TEOPETUYECKHE
NPECTaBICHUS XUMHUYECKOM
1SEN N u
€CTECTBCHHOHAYYHBIC
3HaHUS B
npodecCHOHATBLHOM
NEeSITETTLHOCTH.

cBOEH

MPOTHO3UPOBATH CBOICTBA
AUCTICPCHBIX CUCTEM u,
COOTBETCTBEHHO, HCIIOJIb30BATh

MaTepuaabl Ha MX OCHOBE, HMes
JaHHbIE 00 MX CBOICTBAX;
HaOIIOAaTh,  AHAJIM3UPOBATH U
00BSACHATH aHHBIE HAOJIIOIACHUS B
xoze  7a0OpaTOpHBIX  3aHATHH,
CTpOUTh W 00padaThiBaTh rpauku
3aBUCUMOCTEN Ha OCHOBE
MOJTyYEHHBIX JTaHHBIX.

Bnaoemw: HaBBIKAMU
UCIONIB30BaHus (DyHIaMEHTaIbHbBIX
XUMHUYECKHIX 3aKOHOB u
€CTECTBEHHOHAYYHBIX 3HAHUUH B
MPOIECCe BBITIOTHCHUSI HAYyYHOTO
UCCIIEJIOBaHMS, a TaKke B CBOEH
po(heCCUOHATTLHOU JISATEIIBHOCTH;
OCHOBHBIMH  TIOHSTHSIMH  XUMHH
KOJUTOMJIHBIX CHCTEM;

METOJaMH TIOJydeHUs JTHO(HOOHBIX
u mnodribHbIX J[C;

METOJIaMHU oTIpeICIICHUS
MOJIEKYJIIPHO-KMHETUYECKHUX,
PEONIOTUYCCKUX, IICKTPHUUECKUX U
ontuueckux cBoiictB JIC u wux
YCTOWYUBOCTH..

K-2

Crniocoben IPUMEHSTh
COBPEMEHHYIO anmaparypy
IpU TMPOBEACHUU HAYYHBIX
HCCIICIOBAHNH, a TaKkKe
COBPEMEHHBIE TEOPETHYECKHE
MMpEaACTaBICHUA XUMHYECKOM
HayKu JUTSI aHajau3a
JKCIIEPUMEHTAIBHBIX JaHHBIX

IIK-2.1. Bnaneer
COBPEMEHHBIMU  METOJIAMH
HCCICAOBAHUS XHMHYCCKUX
COEIMHEHUN U MaTEpUAJIOB.
IIK-2.2. Ananusupyert u
MHTEPIPETUPYET
pPEe3yJIbTaThl XUMUYECKOTO
JKCIIEPUMEHTA Ha OCHOBE
COBPEMEHHBIX
TEOPETUUECKUX
MIPEJACTABICHUN XUMAYECKON
HAYKH.

3namp: TEOPETUYECKUE OCHOBBI
COBPEMEHHBIX METOJI0B
HCCIIEIOBaHMS JUCTIEPCHBIX CUCTEM
U UHTEpOpeTaluyd MOJTY4YE€HHBIX
pe3yIbTATOB;

OCHOBHBIE HCTOYHUKH U METOHBI
MOWCKa HayYHO! MH(OpMAIUHU 1O
XUMMH JUCIIEPCHBIX CUCTEM.
Ymemn: aHAJIN3UPOBATh U
UHTEPIPETUPOBATH pe3yJIbTaThl
XUMHMYECKOTO DKCIEPUMEHTa Ha
OCHOBE COBPEMEHHBIX
TEOPETUUECKUX npeJCcTaBIeHUN
XUMHUYECKON HAyKH,

pabotath C  yCTaHOBKaMH U
npubopamMu  PU3NKO-XUMUYECKOTO
JKCIIEPUMEHTA, UCIIOJIb30BaTh
METO/Ibl ¥ anmnapaTypy AJsl aHalIu3a
(U3NKO-XUMHYECKUX
xapakrepuctuk [C.

Bnaoemwp: TEeXHUKON TpOBENEHUS
9KCIIEPUMEHTOB U CTAaTUCTUYECKOM
00paboTKON  3KCIEPUMEHTAIBHBIX
JTAaHHBIX;




HaBbIKAMH pabOTBl ¢  (UBUKO-
XUMHWYECKUMU npubopamu u
yCTaHOBKAMHU;

HaBBbIKAMH HCIOJIL30BAHUS 3HAHUU
KOJUIOWJHOM XUMHH | (DU3HKO-
XUMHUYCCKUX METOAOB
VCCIICIOBAHMI JIs1 MHTEPIIPETAluU
IIOJIYYEHHBIX PE3YIbTATOB.




5. Conepmanne /| y‘leﬁﬂo-MeTOIlI/IquKaﬂ KapTa JTUCIHUIIJINHBI

Homep HaumeHnoBaHnue TeM (BOIIPOCOB), CamocrosiTe1bHasi paboTa CTYAeHTOB ®opma
HeJlenu U3y4YaeMbIX 10 JAHHOIl JUCHUIINHE KOHTPOJIA Jluteparypa
JeK | Jab Conep:xanue Yacel
1 2 3 | O6ume CBOMCTBa JVICTIEPCHBIX CHCTEM. 3 Koncmexr, [1]- [14]
HOPEIMET U COOEPKAHUE KYPCA Knaccupukanust  QUCEpCHBIX — cUCTeM.  Poib YCTHBIH o1poc,
KOJJIOUJTHOM XUMUH KOJUIOMJTHOM XUMHUU B TNPUPOJAE, €€ 3HAUCHHE MIJIA poBEpKa 11/3,
XMMUYECKOH  TEeXHOJIOTMHM  MHOTHUX  OTpacieil odopmiienne
Jla6. padora Nel. [Tonydyenue nmnodoOHBIX npousBojcTBa. KosutomaHas XuMHS M 3aliura JabopaTopHOU
U THO(GUIBHBIX KOJUIOMTHBIX PACTBOPOB. okpyxatomei cpeasl. OCHOBHBIC MOHATHS U paboTsI
onpeneseHns KOJJIOUIHON XUMUHU.
2 OBIIME CBOMCTBA JUCIEPCHbBIX 2 3 | OrnunTenbHble NPU3HAKH JUCHEPCHBIX CHCTEM: 3 Koncrexr, [1]- [14]
CUCTEM. KJIJACCUDPUKALNUSA TeTEPOreHHOCTh M AMCIepCHOCTh. Kiaccudukarus YCTHBIH o1poc,
AUCIHHEPCHBIX CUCTEM JUCIIEPCHBIX CUCTEM II0 arperaTHOMY COCTOSHMIO, I10 TpoBepKa J/3,
KHHETHYECKUM CBOWCTBAaM JHCHEPCHONW (aspl, 1Mo odopmiierne
Jlad. padora Ne2. [TonydyeHue 3MyIbCUN U pa3Mepy 4acTul, IO B3aUMOIECHCTBHIO MEXAY nabopaTopHO
TICH ¥ N3y4YCHNE UX CBOMCTB YaCTHIAMH U CPEIOH. paboTsl
3 HOBEPXHOCTHOE HATS’KEHUE N 2 3 | [loBepxHOCTHOE HaTsKEHHE Kak Mepa CBOOOIHOM 3 Komncrrekr, [1]- [14]
HNOBEPXHOCTHASA DQHEPI'USA SHEPruM MNOBEPXHOCTH. OCHOBBI TEPMOJHMHAMUKU YCTHBIH OIpoC,
MOBEPXHOCTHBIX  SIBJIGHUH. MeTonpl HU3MepeHus npoBepKa 1/3,
Jlad. padora Ne3. [ToBepXHOCTHEBIE SIBICHUS MOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEH. odopmiicHHe
1 TIOBEPXHOCTHOE HaTsDkeHue. OnpeneneHne nabopaTopHOH
MOJIHOW MTOBEPXHOCTHON AHEPTUU paboTh
JKUJKOCTEH.
4 BHYTPEHHSIS (ITOJTHASI) 2 3 | Iporeccsr CaMOIPOHM3BOJIHHOTO YMEHBIIICHUS 3 Komncrmexr, [1]- [14]
YIAEJBbHAS TIOBEPXHOCTHAS MOBEPXHOCTHOW  »Hepruu W (popMHUpOBaHUS YCTHBIH o1poc,
JHEPI'UA IIOBEPXHOCTHOI'O CJIOS. TpoBepKa J/3,
3amuTa
VYpaBrenue ['n60ca-I'enmsmronbna nabopaTopHO
paboTsl
5 AJCOPBIUA U TIOBEPXHOCTHOE 2 3 | OcHOBHBIE MOHSATUS u OIpeNeNeHusl. 3 Koncnekr, [1]- [14]
HATSAXKEHHUE. OyHIaMeHTaNbHOE — aJICOPOIIMOHHOE  ypaBHEHHE YCTHBIH o1poc,
OYHIAAMEHTAJIBHOE I'u66ca. ['mb6GCcoBCcKas amcopOIus. MpoBepKa 1/3,
AJCOPBIIMOHHOE YPABHEHUE IloBepxHOCTHasT akTUBHOCTb. IloBepXHOCTHO-
I'iMBBCA aktuBHble (I[TAB) W MOBEpXHOCTHO-MHAKTHUBHBIE




JIa6. padora Ne 4. [ToBepxHOCTHO- BemlectBa. OpueHTanus OUQUIBHBIX MOJEKYJT Ha odopmieHne
aKTUBHBIE BelllecTBa. VcecnenoBanue rpanune pasgena ¢a3. YpasHeHue llInmkoBckoro. nabopaTopHO
MHUIIeIUI000pazoBaHus B pacTBopax [1AB. Ipasmno Jrokmo-Tpay6e. paboThI
OmnpeneneHne KPUTHIECKON KOHIEHTPALIUH
mureurooopazoanns (KKM) mo
WU3MEHEHHIO TIOBEPXHOCTHOTO HATSDKCHUS
pactBopoB ITAB.
6 INIOBEPXHOCTHAS AKTUBHOCTbD. Munemoobpa3oBaHne M COJIOOMIM3AaLUs B Koncnexr, [1]- [14]
MNOBEPXHOCTHO-AKTUBHBIE pactBopax koyuonaHsix IIAB. MeTozs! onpenenenus YCTHBIH OIIpoC,
BEHIECTBA KPUTHYECKOM KOHIIGHTPAllM¥ MHLEIIO00pa30BaHHU. TpoBepKa 1/3,
. [Ipumenenne [IAB. MexaHu3m MOIOLIETO AEHCTBUSL. 3amuTa
CoiicTBa pacTBOpOB Ko/touaHbIX [TAB. 6 N
Knaccudukarnus [TAB. HabOpaTopHOM
paboTsI
7 AJCOPBINS HA TPAHUIIE AncopOuust Ha TpaHHUIIE pa3ziena TBEpPAoe TeJIo — ras, Koncrekr, [1]- [14]
PA3BJAEJA T -T', T-PACTBOP. KUJKOCTH ~ —  Ta3.  YpaBHEHHWE  aacopOmmu YCTHBIH OIpoC,
YPABHEHUE ®PEVHIJINXA. OpenHIIHXa. Teopus MOHOMOJEKYISIPHON TpoBepKa J/3,
TEOPUS MOHOMOJIEKYJISIPHOM ancopouuu Jlenrmropa. AzcopOuus Ha TpaHHMIE odopmiienne
AACOPBIINA JIDHI'MIOPA pa3ziena TBepAOE Teno — pacTBop. MorekynspHas J1a00paTOPHOMA
afgcopOIMa M3 pacTBOPOB: BIMSHHUE IPUPOABI paboTsL.
JIa6. pa6ora Ne 5. AncopOuus. AncopOums agcopOeHTa, pacTBOPUTENII U  PACTBOPEHHOTO
YKCYCHOM KHCJIOTHI Ha TIOBEPXHOCTH BEILIECTBA HA aJcOPOLIUIO.
AKTHUBUPOBAHHOTO YIJIA.
8 3AKOHOMEPHOCTH AncopOrus u3 pacTBOpoB 3JEeKTPOIUTOB. Komncrrekr, [1]- [14]
MOJIEKYJISIPHOM, MOHHOM U Jlnotponuele psabl uoHOB. IlpaBuno Ilamera — YCTHBIH OIpOC,
MOHOOBMEHHOM AJICOPBIIUU DasHca. lonooOMmeHHast afcopOmys, ee 0COOEHHOCTH TpoBepKa J/3,
U NIPaKTHYECKOE TPUMEHEHHE. 3ammuTa
Opuenranus mosekys [1AB Ha rpanune nabopaTopHO
pasnena ¢as. [IpaBuiio ypaBHUBaHUS paboTh
noJsipHocTeit Pebunpepa.
9 BBICOKOMOJIEKYJISIPHBIE BricokoMoueKysipHbIe COSANHEHUS], UX MOIyuYeHHe KoHcrexr, [1]- [14]
COEJIMHEHMS, UX CBOMCTBA. W  OCHOBHBIE (DHM3MKO-XMMHYECKHE  CBOWCTBA. YCTHBIH o1poc,
PACTBOPBI IOJIUMEPOB DNacCTUYHOCTh W IUTACTUYHOCTH TIOJMMEPOB, HX MpoBepKa 1/3,
BynKaHu3aws. [Ipumepsr. MIOJITOTOBKA K
W3035mekTpruueckoe cocTossHIE OENKOB. JTabopaTopHOU
pabore
10 BBICOKOMOUJIEKYJISAPHBIE B3aumopelicTBie NONMMEPOB C PacTBOPUTENEM: Koncnekr, [1]- [14]
SJIEKTPOJINTHI, UX HaOyxaHWe, BBICAJIMBAaHKHE, CTyJHEOOpa3oBaHUE, YCTHBIH o1poc,

KJIACCU®HUKAIINA, CBOMCTBA

CHUHEPE3HUC.

TpOBEpKa J/3,




JIa6. padora Ne 6. BeicokoMoneKyIsipHbIe

odopmiienne

coeMHEHus U ux cBoiicTBa. MccnenoBanue nabopaTopHO
mporiecca HabyXaHUs TBEPABIX TOIHMEPOB. paboThl
11 CTPYKTYPOOBPA3OBAHMUE B OcHoBBI ~ peonoruu.  Peomormdeckue  cBoiicTBa Koncrexr, [1]- [14]
JUCHEPCHBIX CUCTEMAX. IUCIEPCHBIX  CHUCTEeM. Bs3kocTe  cBoOOgHO - YCTHBIH OTIpOC,
BSI3KOCTD )KHUJIKOCTEM JUCIIEPCHBIX ~ CHCTEM.  YpaBHeHHe  HbIoTOHa, TpoBepKa 1/3,
J1a6. pabota Ne 7. Peostorus HCHEpCHbIX ypaBHEHHE OctBampma  — Beilms, ypaBHeHHe OCI)OpMJIeHI/Iev
o [Tyaseiins. HproTOHOBCKHE, ICEBIOIUIACTUYECKHE M JTabopaTopHOU
cucreM. M3MepeHne BI3KOCTH KHUIKOCTEH . N
JMJIaTaHTHBIC XHUIKOCTH. YpaBHeHHE DUHIITEiHA M paboTsl
KaMUIIPHBIM BUCKO3HUMETPOM.
YCIIOBUSI €r0 IPUMEHEHHSI.
12 CTPYKTYPOOBPA30OBAHUE B [Tpupoaa KOHTAKTOB MEKAY dJIEMEHTAMHU CTPYKTYPHI. Koncrmekr, [1]- [14]
JAUCITEPCHBIX CUCTEMAX [IpounocTs aucnepcHbIX CTPYKTyp. ['enu U macThl. YCTHBIH o1poc,
Tukcorponus u CHHEPE3HC. Bsizkocth npoBepKa A/3,
KoarynsiuoHHsle 1 KpUCTaNIM3alHOHHO—
CTPYKTYpHUpPOBaHHbIX cucteM. Y paBHenue llIBegoBa — 3aLUTa
KOHJICHCAIIMOHHBIE CTPYKTYPHI. .
bunrama. [Ipenen Texyuectu. Peonorndeckue kpusble TabopaTopHOH
JUISL CTPYKTYPHPOBAaHHBIX JKHUAKOCTEH 1o PeOunnepy. paboTsl
13 MOJIEKYJIAPHO-KHUHETHUYECKHE bpoyHoBckoe nBmkeHue, ero mnpupopa. CpenHuit Koncrexr, [1]- [14]
CBOMCTBA JUCHEPCHBIX kBagpatuuHblii casur. uddysus. YpaBHeHue YCTHBIN OIpoC,
CUCTEM Onamreiina. Juddy3us B KOUIONAHBIX CHCTEMaXx. TpoBepKa J/3,
OcMOTHYECKOE JaBJIEHHE 30JIeH, er0 OCOOCHHOCTH. MMOJrOTOBKA K
CenumenTanuonHo-audGdy3nonHoe N
o Ypasuenue Jlamnaca — [leppena. nabopaTtopHoi
paBHOBecHe. KiHeTn4eckast ycToi4nBOCTb.
pabore
14 CEIUMEHTALIMOHHBIN AHAJIN3 OCHOBBI CEIMMEHTALMOHHOTO aHaiu3a. YpaBHEHUE KoHcrexr, [1]- [14]
J1a6. paGota Ne 8. JlfcrepcuonHbii anams Crokca u ycinoBusi ero npuMmeHenus. OnpezaerneHue YCTHBI orpoc,
(hpakHOHHOTO cocTaBa HOPOILIKOB. npoBepKa 1/3,
HHU3KO/JMCIIEPCHBIX MMOPOIIKOB METOI0M
VYnprpaueHtpudyrupopasue. odopmiienne
CeIMMEHTAIMH B IPaBUTAL[IOHHOM TI0JIE. .
. N nabopaTopHOM
CelMMEHTAMOHHBIH aHAIN3 CYCIIEH3HH.
padoTsI
15 SJEKTPUUECKHUE CBOMCTBA O6pazoBaHue U CTPOEHHE ABOHHOTO IICKTPHUUECKOTO Koncnexr, [1]- [14]

JUCHHEPCHBIX CUCTEM.
SJIEKTPOKHUHETHUYECKHUE
SABJEHUSA

JIa6. padora Ne 9. DnexTpuueckne
CBOMCTBA JUCTICPCHBIX CUCTEM.

cios (9C) na rpanune paszaena gas. Pacnpenenenne
norenuuana B JDC. CrpoeHue wmuuena B
rupodoOHBIX KOJUJIOMIHBIX CUCTEMaX.
DNEeKTPOKMHETHUECKUE  SBICHUSA:  DJIEKTPOOCMOC,
anekTpodope3, TMOTEHIMAN TEUSHHS, MOTEHIIHAT
CeIMMEHTAIIUN. OJEKTPOKWHETHIESCKUHA TTOTEHIHAI.
Nsmenenne JIDC u { - moTeHnmana moja IEeHCTBUEM
AIIEKTPOIIUTOB. [lepesapsaka MTOBEPXHOCTH.

YCTHBIH OIpoC,
TIpoBepKa 113,
odopmirenne
nmabopaTopHOH
paboTsI




OnexTpodopes. Dnekrpodopernyeckoe
OIIpeieNICHIEe 3IEKTPOKNHETHIECKOTO
HOTEHIHAA.

VYpaBuenue ['enpmronbua — CMOIYXOBCKOTO ISt
OIIPENIENICHUsT  CKOPOCTH  3JEKTPOOCMOTHYECKOTO
(3mexTpodopeTHIecKoro) mepeHoca. Metonbt
ompeneneHus ( - mnoreHumana. Ilpaktuueckoe

HPUMEHEHHE JIIEKTPOOCMOca U deKTpodopesa.

16 ATPETATUBHASI YCTOHUYUBOCTH 2 3 | Koarymsnus mnodo06HbIxX aucnepcHbIx cucteM. [Topor 3 Koncrexr, [1]- [14]
N KOATYJIAIUA JTUCITEPCHBIX KOaryJIsiquy. bBpICTpas M MeAJeHHAs KOaryJisanus. YCTHBIH OIIpoC,
CUCTEM. TEOPUSA KOATYJIAAUN Koncranra ckopoctu koaryisiuuu. OCHOBBI TEOPUU npoBepKa 1/3,
CMOJYXOBCKOI'O JUJIDO. [ToreHnuanbHas KpuBas CHJI OTTAJIKUBAHUS U MOArOTOBKA K
MPUTSHKSHUS MEXY YaCTULIAMH. JTabopaTopHOU
dakTopsl ycTOWYHBOCTH B JINO()OOHBIX Koarynsius ruapodoOHBIX 30uIei pabote
JUCTIEPCHBIX cUcTeMax. Teopus NIEKTPOJIUTAMH, €€ OCHOBHBIE 3aKOHOMEPHOCTH.
koarynsauu CMOIIyXOBCKOTO. IIpaBuno Illyneue — 'apau. OnpeneneHue MOporos
Ocnossl Teopuu JJIDO. KOAryJsIUM 3JIEKTPOJIUTOB C PA3JIMYHBIM 3apsioM
noHoB. HemnpaBmieHble psapl. Koarymsmust cMechro
3JIEKTPOJINTOB, aHTATOHU3M U CEHCHOMITN3AIIHSL.
17 OCHOBBI TEOPUHU AJ1DO. 2 3 Aspozony, WX  KJIacCH(UKALUs, IOIydeHHE, 3 Koncrrekr, [[1]- [14]
3AKOHOMEPHOCTH KOAT'YJIAIUN CBOWCTBA. MeTtoasl  paspylleHHs — a’po30IeH. YCTHBIN OIpoC,
Ir'maPO®OBHbIX ITUCIHEPCHBIX IIpakTnyeckoe 3HaueHHWe  a’pos3oned.  B3phIBBI TpoBepKa J/3,
CUCTEM 2JIEKTPOJIMTAMHU a3pO30JIEH. odopmiienne
[Topomiku M uX CBOMCTBa: TE€YEHHE, paCIbUICHUE, nabopaTtopHoi
JIa6. padora Ne 10. YcToH4nBOCTh U (hayuanzanus, rpaHyJIHpOBaHuUE. paboTs!
KOAryJsius JTMo(oOHBIX TUCTIEPCHBIX
cucteM. CHHTE3 THAPO30JIs THAPOKCHAA
XKeJe3a, N3yUeHHE ero KoaryJsinui 1
CTaOMJIN3aInN.
18 OINTUYECKHUE CBOMCTBA 2 2 | OnTuyeckue METOJbl HCCIEIOBAaHMS JIUCIIEPCHBIX 3 Komncrrekr, [1]- [14]
KOJUIOUJAHBbIX CUCTEM CUCTEM: YJIBTPAaMUKPOCKOIIHS, 3JIEKTPOHHAs YCTHBIH OIpoC,
Paccestnue cBeta, adext Tunmans. MHKPOCKOTIHUS, HeermoMeTpust, TypOHIMMETPHSL. TIpoBepKa J1/3
VYpasuenue Panest
U €T0 aHaIu3.
18 1 TectupoBanue [1]- [14]
PYBEJKHASI ATTECTALIUSI ITonroToBka k pyOexHOi aTTeCcTaIHH. WJIY TMCBMEHHAs
KOHTPOJbHAS
pabora
UTOIro 36 54 54
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6. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

CornacHo yuyeOHOMY TUTaHY MPU MPETOJaBAHUU TUCIIUILTAHBI UCTIONB3YIOTCS TPAAUIIMOHHBIC
o0pa3oBaTeibHbIe TEXHOJIOTHH: JIEKIUH, TPAKTUYECKUE U TAOOPATOPHBIE 3aHITHS, CAMOCTOSITENIbHAS
paboTa cTyAeHTOB (AOKJIA/Ibl, Tpe3eHTauun). Takke Mpu MPOBEICHUN 3aHATUNA U CAMOCTOATEIbHON
paboTe CTyI€HTOB MOTYT OBITh UCIIOJIb30BAHBI:

— uHmepaxmueHvle mexuonoeuu («MO3TOBOU IITypM», 1e0aThl, TPE3CHTAIIMOHHBIA METO/I,
pabota B mapax, paboTa B IpyIax, AejoBas urpa);

— MexXHOoN02UU KOHMEKCMHO20 00yueHus — CUCTeMa JUJAKTHUECKUX (PopM, METOH0B U
CpPEICTB, HampaBJeHHAass Ha MOJEIUPOBAaHUE COJepXKaHUs Oyaymeil mnpodeccuoHaIbHON
JESTSIIbHOCTH CIEIANCTA (aHATTU3 KOHKPETHBIX CHUTYAIlHi, METOIbI pa0O0ThI ¢ UH()OPMAITMOHHBIMU
0a3zaMu TaHHBIX, JIEJI0Bast UTPa U JIp.);

— mexHono2uu  INeKMpoHHo20 00Oyuenus (pealu3yeTcsi NpU IMOMOLIM  3JIEKTPOHHOMN
obpazoBarenbHori cpeapl COI'Y mnpu  wucnonws3oBanmm pecypcoB OBC, mnpu mOpoBeneHHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

Bce Buapl yuebHOM pabOThl MOTYT MPOBOJUTHCS ITUCTAHIIMOHHO HAa OCHOBAaHUM JIOKAJIBbHBIX
HOopMaTUBHBIX akToB COI'Y.

B umensx peanuzanud  MHAMBUIYAJBHOTO  TMOAXOAa K  OOYYEHHUIO  CTYJEHTOB,
OCYIIECTBISIONIUX YYEOHBIHN MPOLIECC [0 UHANBUAYAIBHON TPACKTOPUH B paMKax WHIANBUAYAIBHOTO
pabouero 1aHa, U3y4eHUE TAHHOW JTUCIMIUIMHBI MOXKET OCYIECTBIATHCS Yepe3 UHAUBUAYaTbHbIE
KOHCYJIbTAIlMM TPENoJIaBaTeNis OYHO, B Yachl KOHCYJIbTALUWA, MO SJICKTPOHHOW MOUYTE I C
ucnoaszoBanueM JNOC COI'Y.

7. YueOHO-MeTOAMYEeCKOe 00ecIeYeHre CAMOCTOATEILHOM padoThl
7.1. Leau camocTOATE/ILHOM PadoThI

CamocrosiTenbHast paboTa MPOBOIUTCS C IEIBIO:

— CHCTEMaTH3allMi M 3aKPEeIJICHHS MOJYYEHHBIX TEOPETHYECKUX 3HAHUM U MPaKTHUUECKUX
yMEHUN 00yJaronuxcsi CTy/IEHTOB;

— YIIIyONeHUs ¥ pacIIUPEHUs] TEOPETUUECKUX 3HAHHUI;

— (opmupoBaHUSI yMEHUW HCIOJIH30BaTh HOPMATHUBHYIO, TIPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CTEeHAIbHYI0 TUTEPaTypy;

— (OpMHUPOBAHMST CaMOCTOSITEIBHOCTA ~MBINIJIEHUs, CIOCOOHOCTEM K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIU3aLllu;

— pa3BUTHS UCCIIEIOBATENbCKUX HABBIKOB M YMEHUI.

[To auctumuIMHE MPETyCMOTPEHBI CIEAYIONINE BUIBI CAMOCTOSTEIHHOM paOOTHI CTYIEHTOB:

— CaMOCTOATENIbHOE TOBTOPEHUE U N3YUEHUE TEOPETUYECKOIO MaTepuaa;

— BBITIOJIHEHHE JIOMAITHUX 3aJaHU;

— MOJTOTOBKA K BHIMIOJHEHHIO MPAKTUYECKUX U Ja00OpaTOpHBIX pabdoT;

— MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIlluH (IK3aMEHY).

Coneprxanne, TPyI0EMKOCTh U (POPMBI KOHTPOJISI BHEAYAUTOPHON CaMOCTOSITEIFHON padOThI
coJiepkarcs B paszene S.

IIpumepsl 3agaHui 1JIs1 CAMOCTOATEIBHOH PadOThI CTYICHTOB
Bomnpocsl 1i1s 00cy:Kk1eHus:

Tema: JInodobubIe U MHOGUIbHBIE AUCTIEPCHBIE CUCTEMBI, MTOJTyUYeHUE THO()OOHBIX U THOPHUIBHBIX
KOJUIOMJIHBIX PAaCTBOPOB, IMYJIbCUH U IIE€H, U3yYEHUE UX CBONCTB



w

NG

9.

10.
11.
12.
13.
14.
15.

Tema:

HazoBurte BUIBI YyCTOMYMBOCTH AMCIEPCHBIX CHCTEM B COOTBETCTBUU C KIacCH(UKaIlei
ITeckoBa. B dyem 3akmrodaercss paziaudre MEXIy JTHOPWIBHBIME H  JTHOGOOHBIMH
KOJUIOUTHBIMHU CUCTEMaMu?

Yem 00yciioBieHa arperaTuBHasi HEYCTOMUNBOCTH TIMO(GOOHBIX qucnepcHbIX cuctem? Kakue
MIPOLIECCHI CAMOTIPOU3BOJIBHO MMPOUCXOAAT B ITHUX CUCTEMAX?

Kakumu merogamu nosydarot auodoOHbie aucnepcHble cucteMbl? [IpuBeauTe npumepsl.
Ha uro 3aTpaunBaercs paboTta npu IpodIeHrH 1 U3MeIbueHIH MaTtepuaioB? Kakum oopazom
MOKHO YMEHBLIUTh pPa0bOTy H3MENbUEHUS U MOBBICUTH JUCHEPCHOCTh H3MEIbUYaeMOro
MaTepuana?

Omynbscun. Kak kimaccuunupyror sMmysibcun?

Kakwue BemecTBa UCIONB3YIOT B KAY€CTBE CTAOMIN3aTOPOB MPSIMBIX U OOPATHBIX SMYILCUI?
Tunel cradbunuzaropoB. Yucno ['JIb nns [TAB.

[Tpu paccMOTpeHMH SMYIBCHA B/M M M/B TPYIHO OINpPENCIUTh, KaKas U3 IBYX KUAKOCTEH
SBJISICTCS TUCTIEpCHOM (hazoit. Kakumu MeTojaMu MOKHO 3TO clieiaTh?

[Tpouecc obparenus ¢a3 amynbcun. Kak ocymectButh odpaiienue ¢as IMyIbCHii?

Cxema cTaOuin3aiuy NpsiMbeIX U 00paTHBIX IMYJIbCHI ¢ momotibio [TAB.

B uem 3akmrouaercss MexaHU3M cTaOUIM3aIK MeH ¢ nmoMotibo [TAB?

Cxema nenoobpa3zoBanus ¢ nomoisio [TAB.

Kakumu napameTpaMu XxapakTepu3yrOT YCTOWYMBOCTD ME€H?

Kakoe mpakTudeckoe 3Ha4eHHe UMEIOT IMYJIbCHH U MEHBI?

[Tpornecc ¢uoTanuu 1 €ro NpUMEHEHHUE.

[ToBepxnoctHO-akTuBHBIE BemiecTBa (I[IAB). wuccnemoBanmne wmunemwiooOpa3oBaHus B

pactBopax [IAB. Onpenenenue kputuueckon KoHIIeHTpauu muteuioodpazoanus (KKM) [TAB

abrwpdE

N o

10.

11.

Kakwue BeliecTBa Ha3pIBalOTCS IOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOEHUE UX MOJIEKYJ?
Kak knmaccudumupyror [TAB?

Yem ornmyarorcs kosongasie ITAB ot netunno pactBopumsbix? Yrto HaszpiBatoT KKM?
Kakue cymectByroT metobl onpeaenenuss KKM?

[Touemy npu KoHLEHTpauusx, npessimarommux KKM, moBepXHOCTHOE HATS)KEHUE PaCTBOPOB
ITAB mpakTu4ecku He U3MEHsETC?

Kakue ¢axrtops! Baustor Ha KKM?

Kak u noyemy BnusieT niunHa yriueBoaopoaHoro paaukana Ha KKM B pa3HBIX 110 NOJISIpHOCTH
pacTBOpUTENSIX?

Kakum 06pazom opuentupyrotcs mosiekyisl [IAB B munemiax, o0pa3yromuxcs B MOJISPHOM
Y HETIOJISPHOM cpenax?

Kakoe sBnenue Ha3piBatoT comoounmzanueid? Yem o0ycaoBIeHO 3TO sABICHHE?

Pacckaxute o npaktuueckoM npumenennu [IAB. Ha yem ocHoBano ucnons3oBanue [IAB B
Ka4yecTBE CTa0MIIN3aTOPOB AUCIIEPCHBIX CUCTEM?

B ueM 3akiroyaeTcss MexaHU3M MOIOIIETO 1eWCTBUS pacTBopoB ITAB?

7.2. Kputepun (opMHpPOBaHHS OLIEHOK NMPHU NPEACTABIEHNN KOHCIEKTOB
WIHN J1a00paTOPHBIX padoT

KOHCIIEKT COOTBETCTBYET MPEJIOKEHHON TeMe, MMeeT BCTYIJICHHE, OCHOBHYIO YacTh U
3aKJII0YEHHUE; B JIA0OpaTOpHOU paboTe MpeaCTaBIeHBI 1eh padOThl, €€ X0/ C ONMHUCAHUEM
DKCIIEPUMEHTAIBLHOU PabOTHI, CIIeTaHbI BBIBOBI IO paboTe.

Tema packpbITa IOJHOCTBIO, CTYJIEHT IPOJEMOHCTPUPOBAI CIIOCOOHOCTh aHAJIM3UPOBATH
pasHble  TpEACTaBIEHHBIE  PE3YNbTAaThl  TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX
HCCH@HOB&HHﬁ, IMPpaBUJIBHO BBIMMOJIHEHBI BCC pacCd€Tbl W IMPUBCACHBI rpa(i)nqecm/le
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3aBUCHMOCTH, JaHa ITOJIHAA XapaKTCPUCTUKA IMOJTYYCHHBIM PC3YyJIbTaTaM.
MakcuMmansHas OIICHKA «OTJIIMYHO», MUHHUMAJIbHAA — «YAOBJICTBOPUTCIBHO).

8. OueHouHble cpeacTBa AJIsl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTALMH 110 HTOraM OCBOCHMS THCIUTIIUHBI

OCHOBHBIMHU (popmamu mexyuyeco KOHMpO.is M0 AUCUUIUTIHE SIBISIOTCS:
— YCTHBIU OIPOC HA JTa00OPATOPHOM WIIH MTPAKTHYECKOM 3aHSITHH;
— OTBETHI Ha BOIIPOCHI 110 TEME, BHIHECEHHOM Ha CAMOCTOSITEIbHOE H3Y4CHHE;
— MPOBEpPKa JIOMAIIHUX 3a/IaHU#l, IPAKTUYECKHUX U 1a00paTOPHBIX padorT.
Dopma pybesrcHoco KOHmMpos: TECT/IMCbMEHHAs: KOHTPOJIbHAs padorTa.
DopMbl npomedicymounoll ammecmayuu: SK3aMeH.

8.1. ®opMbI KOHTPOJISI U KPUTEPUH OLlCHUBAHUSA

Metoauka ¢popMupoBaHusi pe3yabTHPYIOLIEH OLlEeHKHU:

B xoz1e Tekymiero, pyOexKHOTO M IPOMEKYTOYHOTO KOHTPOIIS CTYACHTHI MOryT Habpats 0-100 Garios:

Kpurepuu ouennBanus (IpoLeHT 0T MAKCUMAJIBHOI'O KOJI-Ba 0aJ1/10B)

Jdran | ®opma 86-100 % 71-85% 50-70% Menee 50%
KOHTPOJIS
OTJIMYHO / 3a4eT Xopouio / 3a4et YAOBJIETBOPUTEIbHO / | HEYIOBJIETBOPUTEIBLHO /
3a4er He3a4yeT
1. Texywuii koumponw (Max 40 6annos)
17-20 6amnos 14-17 6annoB 10-14 6annoB 0-13 6amnoB
Tekymas CTyIeHT akKTUBHO CTyIeHT akKTUBHO Crynent HenoctaTogHO | CTyneHT HEAOCTaTOYHO
paboTta B paboTaeT Ha 3aHATHAX, | pabOTacT Ha 3aHITUAX, | aKTUBHO paboTacT Ha AKTUBHO paboTaeT Ha
TEUYCHUE MPEBOCXOTHO XOPOIIIO BBITIOJIHSIET 3aHATHUSIX, 3aHATHSIX,
MOTYJISt BBIMOJTHSET BCE 3aIaHUsI YIOBJICTBOPUTEIILHO HEY/IOBJICTBOPUTEIHHO
(max 20 6.) 3a/1aHus MpernoaaBaTers. BBITIOJTHSIET 3a/1aHuUs BBITIOJTHSIET 3a/1aHUs
pernojaBaTes. TperoiaBaTes. TperoiaBaTens.
17-20 6amna 14-17 6anna 10-14 6ann 0-13 GanmoB
Brimonnenue IToarorosneno IToarorosieHo BrmonneHs! Bce Bremonneno menee 50 %
ma00paTOPHBIX | TEOPETHUECKOE TEOPETHIECKOE nabopaTopHbIe paboTHL. | MabopaTopHBIX padot. He
pabot 000CHOBaHHE 1 000CHOBaHHE U He Bcerna B cpox MIPECTABICHBI OTYETHI O
(max 20 6.) OTIHCaHMe X0/ OTIHCaHMe X0/a MpeCTaBICHEI OTUeThl | pabore. [IposBieH

nmabopaTOpHBIX paboT.
BeImonHe s Bce
nabopaTopHbIE
pabotsl. B cpok
MPE/ICTABICHBI OTYETHI
o pabore. IIposiBnen
BBICOKUM YPOBEHb
TPaMOTHOCTH,
NPaBHJILHOCTH H
CaMOCTOSITETILHOCTH B

nmabopaTOpHEIX paboT.
BrimonHeHs! Bee
nabopaTopHbIe
pabotel. He Bcerna B
CPOK IPEZCTaBIICHBI
OTYETHI O padoTe.
IIposBien cpeanuii
YpPOBEHb I'PaMOTHOCTH,
MPaBHJIBHOCTH H
CaMOCTOSITEIILHOCTH B

BBINOJIHEHUH BBINOJIHEHUH
XUMHYECKHUX XUMHYECKHUX
ornepauui. onepauuil.

o paborte. [IposiBieH
yJIOBIIETBOPHUTEIbHBIH
YPOBEHb I'PaMOTHOCTH,
MPaBUIBHOCTH U
CaMOCTOSATETFHOCTH B
BBINTOJTHEHUU
XUMHUYECKUX
ornepanui.

HEYIOBIICTBOPHUTEIIbHBIH
YPOBEHb TPAaMOTHOCTH,
MPABUILHOCTH U
CaMOCTOSITEIbHOCTH B
BBITIOJTHEHUH
XUMHUYECKUX ONepaluii.

2. Pybedicrvlii KOHmMpOib

(30 6. 36 M0Oysib)

TecT /
KOHTPOJIbHAS
pabora

KonnuectBo 6aios 3a BBINOJIHECHUE KaXJ10ro 3aJilaHvs YKa3bIBAOTCA B TCCTE / KOHTpOJ’ILHOfI pa60Te.

3. Hpozwe:ucymotmaﬂ ammecmayus no ducuunﬂuHe (maX YUCI0 OANN08 — 8 COOMBEMCMEUU C Oeﬁcmeyiomww JIOKAJITbHbIM

HOPMAMUBHbIM AKMOM,)

Kpurepnn onennBanus (IPOLEHT OT MAaKCUMAJIHLHOTO KOJI-Ba OAJIIOB)
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86-100 %

71-85%

50-70 %

0-49%

3auer /
DK3aMeH

JaH noaHbIH,
pa3BEpHYTHII OTBET HA
MIOCTABJICHHBIN
Bompoc. OTBeT
(hopmynmpyeTcs B
TEepMHHaX HayKH,
U3JI0KCH
JUTEPaTYPHBIM
SI3BIKOM, JIOTHYEH,
JIOKa3aTelNeH,
JIEMOHCTPHUPYET
ABTOPCKYIO MO3ULIHUIO
CTYZAEHTA.

JlaH noHbIN OTBET Ha
[IOCTABJICHHBIN
BOTIPOC, TIOKA3aHO
YMEHHE BBIICIUTD
CyIIECTBEHHBIC U
HECYIICCTBCHHEIC
MIPU3HAKA, TPUINHHO-
CJIE/ICTBEHHBIE CBS3H.
Ho nonymenst
HE3HAYUTENIbHbIE
OIIMOKH,
WCIPABJICHHBIE
CTYJIEHTOM C
TTOMOIIBIO
«HaBOJIATIIAX)
BOIIPOCOB
TperoJaBaTes.

JaH HemoCcTaTOYHO
TIOJTHBIA OTBET.
Crynent He criocobeH
CaMOCTOSITEIILHO
BBIJICITUTh
CYIIECTBEHHBIC U
HECYI[ECTBEHHBIC
MPU3HAKH U MIPUYHNHHO-
CJICZICTBEHHBIC CBSI3H.
PeueBoe opopmienue
TpeOyeT MOmpaBokK,
KOPPEKITHH.

He nosy4aeHs! oTBeTHI 110
0a30BBIM BOIIPOCAM
JVCUUIUIMHBI I 1aH
HETOJHBIN OTBET U
JIOITyTIIeHEI TPyObIe
ommnoOku. Peup
HETPaMOTHas.
YTouHSIOIIME BOIPOCHI
nperojaBarens He
NPUBOAAT K KOPPEKIIUU
OTBETa CTyJICHTA He
TOJIBKO Ha
MIOCTaBJIEHHBIH BOIIPOC,
HO ¥ Ha JPYTHE BOIIPOCHI
JVCIUIIIHHBL.

1. Texymas padora: ot 0 g0 40 OamioB — akTuBHas paboTa 3a NaHHBIA MEPUOJ HA JEKIHUSX,
71a00PaTOPHBIX U MTPAKTUUECKUX 3aHATHSX.

2. Pybexnass arrecrauusi: or 0 10 30 GauioB — KOMITBIOTEpPHOE TECTHPOBAHHME WIJIM NMHCHMEHHAs
KOHTpOJIbHas pabora.

3. ITpoMe:KyTOUYHBII KOHTPOJIb: 3a4eT WIH IK3aMeH
3a OTBET Ha 3a4eTe UM 3K3aMeHe CTyAeHT nosydaer 0-30 6aos.

PesynpTupyromas oleHKa pacCUUTBIBAETCS 110 CyMMe 0alIoB 3a TEKYILYIO YCIEBAEMOCTb, 3a
pe3yibTaThl pyOEKHON aTTeCTalluy U YCTHOTO OTBETA HA HK3aMEHE UJIH 3ayeTe.

Hepecqu HOHy‘ICHHOfI CYMMBI 0a/IoB 110 AUCHUIINIMHE B OLCHKY IPOU3BOAWUTCS B
COOTBETCTBHH C I[@flCTB}HOHIPIM JIOKaJIbHBIM HOPMATUBHBIM aKTOM.

CryneHTsl, MOJIYYMBIIME B XOJie¢ TEKyIIero u pyoexxHoro koHtposs 50-70 Oamios,

ABTOMATUYECKH MONYYAIOT «3a4eT» WM OLIEHKY «yIOBJIETBOPUTENbHO». 1 momydenus 6osee
BBICOKOM OIIEHKH (XOPOIIO/OTIMYHO) CTYACHT JOJDKEH CIaTh dK3aMeH. Pe3ynbTupyromas oreHka
CKJIa/ipIBaeTcs mo cooTBeTcTBy0MEeld bPC dopmyie.

8.2. Bonpochl 1151 MpoBeleHUs1 PY0esKHOT0 KOHTPOJIS 3HAHUIA
(a5t popmupoBanns komnerennmii [K-1, ITK-2)

1. Komnomanass XxuMHsi Kak HayKa O IOBEPXHOCTHBIX SIBICHUSAX U JIUCHEPCHBIX CHCTEMax.
OcHOBHbIE TOHSATHS B KOJUIOWJHOW XUMHUU: JucHepcHas (asza, AMCIEPCHOHHAs cpeaa,
reTepOreHHOCTh U AUCIIEPCHOCTD, Y/elbHas MOBEPXHOCTb.

2. Kunaccudukanus nucnepcHsix cucteM (1V Tuma).

w

[ToBepXHOCTHOE HATSKEHUE U TOBEPXHOCTHAS DHEPIHSL.

4. BuyTpeHHss yAenbHas IOBEPXHOCTHAs VYpaBHeHue
3aBUCHUMOCTb IIOBEPXHOCTHOTO HATSKEHHSI OT TEMIIEPATYPBHI.

5. IIpomecchl caMOIIpOU3BOIBHOTO YMEHBIICHHS TOBEPXHOCTHON YHEPTUH.

SHEPTHUs. I'n66ca-I"ensMromnsia.

6. Ancop6rusi. OCHOBHBIC TOHSATHS M OIPE/ICIICHUS.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

dyHIaMeHTallbHOE afcopOImoHHoe ypaBHeHWe [mbOOca. I'mOOcoBckas amcopOumst st
pPacTBOPOB U ra3oB.

IToBepxHOCTHAsT aKTUBHOCTb. IlOBEpXHOCTHO-aKTHBHBIE U IMOBEPXHOCTHO-UHAKTUBHBIE
BEILECTBA.

Knaccugukanus [TAB u ux npumenenue. CtpoeHue u pasmep MoJeKyn KomougHbix 1TAB.
Munennoo6pazoanue. ComoOuau3anus B pacTBopax KoutonaHbix [TAB. Mexanu3m Moromero
IEUCTBUSL.

Ancopouust [TAB. Ypasuenue llIumkosckoro. [Tpasuio [roxno-Tpay6e.

YpaBaenue uzorepmsl agcopoiuu Opeitnanuxa. Pacuer KOHCTaHT B ypaBHEHHH.

Teopuss MOHOMOJEKYJIsipHOW azacopOuuu JleHrmiopa. YpaBHEHHE HU30TEPMBI aicopOLUU
Jlenrmiopa. CnenctBusi U3 ypaBHeHus Jlenrmiopa. Pacduer BenmunH A~ u K. Onpenenenue
YZEJIbHOW MTOBEPXHOCTH MTOPOLIKOB.

3aKOHOMEPHOCTH M OCOOCHHOCTH MOJIEKYIApHOM ajxcopObuuu u3 pactBopoB. [IpaBuio
ypaBHUBaHus nossipHoctu Pebunnepa. Opuentauus monekyn [TAB Ha rpanune paszgena das.
Honnas ancopOuus u e€ 3akoHoMepHOCTH. JInoTpornusie psiabl. [1paBuno [Tanera-dasHca.
HNonooOMeHHas ancopbuust u e€ 3akoHOMepHOCTH. YpaBHeHue Hukoinbckoro. Ilpupoansie u
CUHTETHYECKHUE UOHUTHI.

[IpuMeHeHHe TPOIECCOB MOJICKYJISIPHOM, MOHHON M HMOHOOOMEHHOW ancopOruu. [Tpuniumm
xpomaTorpadum.

VYeroiunBocTh nucnepcHbix cucteM no lleckoBy. TepMoanHamuyeckue OCHOBbI yCTOMYMBOCTH.
JInodunsHbIe M TMOPOOHBIE TUCTIEPCHBIC CUCTEMBI.

CnocoObl MONMY4YeHHUS JUCHEPCHBIX CcUCTeM: (¢u3MYecKass U XHMMHYECKas KOHICHCAIIUS,
qucrneprupoBanue u nentusanusa. ddext PeOungepa.

OuuncTKa KOJUIOUJHBIX CUCTEM: AUAIU3, JIEKTPOIUAIN3 U YIbTpapuIbTpariusl.

OMynbcud, UX Kiaaccupukanus. Tumsl smMynabraropoB. MexaHus3m craOuiIM3aliy NpsSMbIX U
00paTHBIX SMyJbcHii ¢ moMotibio [TAB.

Yucno I'JIb nns [TAB. O6parmenue da3 smynscuit. [Ipumenenue smynbcuid.

[Tensl, ux nmoyydeHue u cBoricTBa. Mexanusm obpazoBanus neH. Onotanus. [Ipumenenue nex.
CTpyKTypHO-MEXaHUUYECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE TIOHATHS

peonoruu. 3akons! ['yka u HetoToHa. BsizkocTh 1 kiaccuukanus sxuaKocTei.

VYpasuenue OctBanbaa-Belinsa. Ypasnenue Ilyaseind. YpaBHeHne DHHIITENHHA U ycioBus
€ro NpUMEHEHUSI.

CrpykTypooOpazoBaHue B AMCIEPCHBIX cUcTeMax. KoarynsuuoHHBbIE M KOHJIEHCAI[MOHHO-
KPUCTAJJIM3AaLMOHHbIE CTPYKTYPBI, YCIOBUSI UX 00Opa30BaHUs U CBOICTBA.

BsskocTte CTpykTypupoBaHHBIX cucteM. YpaBHeHue llIBenoBa-bunrama. Ilpenen texydectw.
Peonoruueckne KpuBble CTPYKTYPHUPOBAHHBIX XUAKOCTEH 1o PeGunnepy.

JIBOWHO 3JIEKTpUUYECKH €10 1 MEXaHU3MBI ero oopa3oBanus. [Ipumepsi.

Crpoenue AaBoMHOro aekrpudeckoro ciod. Pacnpenenenune norenumana B J[OC. dakTopsl,
Biausromue Ha tonumuy JIOC. CrpoeHue KOJUIOMIHBIX MHIEUT JHO(OOHBIX JHUCHEPCHBIX
cucteM Ha mpumepe 3o AgJ.

ONEKTPOKUHETUYECKUE SIBICHHUS.

DIIEKTPOKMHETHYECKUH MOTEeHIHA. Y paBHeHHUE ['enbmronbpia-CMOIyXOBCKOTO U YCIIOBHSL €T0
MPUMEHEHHUS.

Koarymnsiuus nuogoOHbIX aucnepcHbIX cucteM. Teopus koarynsuun CMmoinyxoBckoro. beictpas
U MeJJIeHHas Koaryasauuu. KoHCTaHThl CKOPOCTH KOaryJisiLiuH.

15



33.

34.

35.

36.

37.

38.

39.
40.
41.
42.
43.
44,

45.

OcnoBol Teopun JJIPO. IloreHnumanbHas KpuBasi CUJ OTTAJIKUBAHUS U NPUTSIAKECHUS MEKITY
YaCTHULIAMHU.

TepMoaHAMUYECKUE Y KHHETHYECKHE (DaKTOPHI YCTOMYUBOCTH TUCTIEPCHBIX CUCTEM.
3aKOHOMEPHOCTH KOAryJsluu THAPOPOOHBIX AUCHEPCHBIX CHCTEM JJIeKTponuTamu. [IpaBuio
[Mynsue-I'apau. HeWrtpanu3anuoHHass W KOHLICHTPALMOHHAs  Koaryysiuus. SIBieHue
HEIPaBUJIbHBIX PAJOB. AHTArOHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

MouekynapHO-KMHETUYECKHE CBOMCTBA JUCHEPCHBIX CHUCTEM. BpOyHOBCKOE NBH)KEHHE U €ro
MOJIEKYJIIpHO-KHHEeTHYecKas npupoaa. CpelHUI KBaAPATUYHBIN C/IBUT.

Huddy3us B mucnepcHbix cucreMax. Kosaddunument muddysun. YpaBHeHue DHHIITEHHA.
VYpasHenue DitHiTeiiHa — CMOJIYyXOBCKOTO.

CenumenTanmonHo-nuddy3nonHoe paBHoBecue. YpaBHeHue Jlammaca-Ileppena. OCHOBBI
CEMMEHTAllMOHHOIO aHaiu3a. YpaBHeHHe CTOKca M yCIOBUS €ro InpuMeHeHus. Pacuer
paZinyCOB YaCTHII TUCTIEPCHOM (a3bl CyCIICH3UH.

OnTHueckre CBOMCTBA KOJJIOMIHBIX CUCTEM: paccesiHue cBera, addekt Tungana. YpaBHeHUe
Panes u ero ananus.

Anpo30iu, ux KinaccuduKaius, mojiyueHue, CBONCTBa.

Mertonapb! paspyiuieHus adposoinei. [Ipaktuueckoe 3HaueHHE a3po30Jieii. B3pbIBbI a3p030J1€ei.
[Topommku 1 uX CBOWMCTBA: TEUCHHE, pacTIbUICHUE, (DIyUAN3aLNs, TPAHYIUPOBAHHE.
BBICOKOMONEKYISIpHBIE  COCMHEHHS, WX TIOJTYYeHHE W OCHOBHBIC (DU3MKO-XMMHUYECKHE
CBOICTBa. DIACTUYHOCTD U IJIACTUYHOCTh NOJUMEPOB, UX ByJikaHu3aus. [Ipumepsl.
BbICOKOMONEKYISIpHBIE  AJEKTPOJMUTHI, HMX KiIaccUpUKanus, cBoiicTBa. M303mexTpudeckoe
COCTOSTHUE OEJKOB.

B3aumopeiictBue MOJIMMEPOB c pacTBOPUTENEM: HaOyxaHue, BbICAJIMBaHUE,
CTyJIHEOOpa30BaHKEe, CHHEPE3HC.

8.3. [IpumepHblii BapuaHT pyoexxHoii arrectanuu B popme tecra (30 6asioB)
(1 0as1 32 KaxKI0€ 3a1aHHe)

1. JInopoOHbIE KOJUIOUAHBIE PACTBOPHI — 3TO

o0paTuMbIe CUCTEMBI, 00pa3yroIuecs B pe3ybTaTe CaMOIPOU3BOIBHOIO TUCIIEPIUPOBAHUS
YacTHUIl JUCTIEPCHOM (a3bl B AUCIIEPCUOHHOM Cpefie

HeoOpaTUMBbIE CUCTEMBI, JUIsl 00pa30BaHusl KOTOPBIX TpedyeTcs 3aTpara paboThl

HEoOpaTHMBbIE CUCTEMBI, 00pa3yIoLIHecs B pe3ylIbTaTe CaMOIIPOU3BOJIBHOTO JUCTIEPTUPOBAHUS
YaCTHUI[ AUCTIEPCHON (Da3bl B TUCTIEPCUOHHOM cperie

o0paTuMble CUCTEMBI, ISl 00pa30BaHUs KOTOPBIX TpeOyeTrcs 3aTpaTa paboThl

2. KonieHcallnoHHbIH METO/I MOTYYSHHs KOJUIOUAHBIX PACTBOPOB - ATO

MOJTYyYECHHUE TETEPOr€HHOM CUCTEMBI U3 TOMOTE€HHOM B pe3yJIbTaTe aCCOLMAIIMU MOJIEKYJ, aTOMOB
WM NOHOB B 0oJiee KPYITHBIC arperarhbl

MEXaHUYECKOE N3MENIbUeHNEe YaCTHI] TUCTICPCHON (ha3bl

pacTBOpPEHHE TBEPABIX, KUAKUX UM Ta3000pa3HBIX BEIIECTB B KUAKOU cpele

OCTOPOKHOE BBIMTAPUBAHUE KUIKOCTH U MOJTYYEHUE CYXOr0 OCTaTKa

3. IeTeporeHnas cucrema, COCTOSINAs U3 TBEPAOH TUCTIEPCHOM (a3bl U KUAKON TUCTIEPCHOHHON
Cpenbl, Ha3bIBAaeTCsA

AMYJbCUEH

IIEHON

JMO030JIEM
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a’po30JicM

4. Ilpu yBenuueHuu TeMIIEpaTypbl BEIMUNHA IOBEPXHOCTHOIO HATSKEHUS JKUKOCTEN
YBEIUYUBAECTCS

YMEHBIIAETCS

HE U3MEHAETCSA

KHUJIKOCTH HE 00J1a/1al0T TOBEPXHOCTHBIM HATSHKECHUEM

5. MI/IHI/IMaJIBHy'IO BCJII/I‘-H/IHy HOBerHOCTHOFO HATsKCHUA UMECCT
BOJIA

OcH301I

crajib

aaMas

6. Kputndaeckast KOHIIEHTPALHUS MULIEIIIO00PA30BaAHUS — JTO

MakcumanbHas koHueHntpauus [IAB B pactBope

koH1eHTpanus [TAB, mpu KoTopoii Bce MOJIEKYIIBI HAXOASTCS B 00beMe (a3bl
koHLeHTpauus [IAB, npu KOTOpoii Bce MOJIEKYIbl HAXOAATCS B TOBEPXHOCTHOM CJIO€
MUHHUMaJIbHAs KoHIIeHTpauus [IAB B pacTBope, npu KOTOpoi 00pa3yroTcst MUIIEIUTBI

7. B cucreme «monspHbIi aicopOeHT — HeToMsApHbBIi pactBoputens — [IAB» mMonekynbr agcopbaTa
oOpaleHbl OJIIPHOM YacThIO K TOBEPXHOCTH a/1cOpOEeHTa

oOpamieHbl HEMOJSIPHOM YacThIO K TOBEPXHOCTHU a/IcOpOeHTa

OpPUEHTHPOBAHBI IPOU3BOJIBHO Ha IOBEPXHOCTH aJICOPOEHTa

oOpalleHbI OJIIPHON YacThIO K PACTBOPUTEIIIO

8. M3orepma ancopbunn OpeitHmxa xapakTepru3yeTcs ypaBHEHUEM
A=A, Kc/1 + K

A = K-
A:B'Clln
A=(c—-c1) V/m

9. Ecnm B Moniekyie Oenka 0oJbiie KapOOKCHIIBHBIX TPYII, YeM aMUHHBIX, TO pH
U303JIEKTPUYECKOI TOUKH JAHHOTO OelIKa HaXOUTCS

B KHCJIOHN cpene

B LLIEJIOYHOM Cpene

B HEUTpaIbHOU cperie

NOT He 3aBUCHUT OT KOJIMYECTBA KAPOOKCUIIBHBIX M AMUHHBIX TPYII B MOJIEKyJie Oenka

10. CniocobnocTh pacTBopoB BMC ocaxnaThest o AEHCTBUEM 3JIEKTPOIUTOB Ha3bIBACTCS
3aCTyIHEBAHUEM

CUHEPE3UCOM

TUKCOTPONIHUEN

BBICAJIMBAaHUEM

11. BA3KOCTb KHIKOCTEH — ITO

HaIPsDKEHUE CJIBHTA, IIPUBOJISIIEE K TCUCHUIO KUIKOCTEH

KOX(UITMEHT MPOMOPIMOHATBHOCTH B YPaBHEHUH DWHILTEIHA JTsT )KUAKOCTEH
nedopmarus KuaKoCcTen

KOX((UIIMEHT MPOMOPIIMOHATBHOCTH B YpaBHEeHHH HbIOTOHA /7Is1 TeUEHUS )KUIKOCTEHN

. CpellHI/Iﬁ KBaIlpaTPI‘-IHBIfI CABUTI" ABJIACTCA
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KOJINYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTHU KOJIJIOUTHOM CUCTEMBI

KOJINYECTBEHHON XapaKTEPUCTUKONH OPOYHOBCKOTO JIBHXKCHHSI

KOJIMYECTBEHHOM XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJICUCTBUN B KOJUIOMAHBIX CHCTEMAX
KOJIMYECTBEHHOM XapaKTEPUCTUKOMN ANEKTPOCTATUUECKUX B3aUMOJCHCTBUN B KOJUTOMIHBIX
CHCTEMax

. CequmeHTanus — 310

B3aMMOJICHCTBHE YaCTHUIL C 00pPa30BaHUEM KPYITHBIX arperaTton
OTTaJIKUBAaHUE YACTUIl APYT OT JApyra

CIIOCOOHOCTH YaCTHI[ HAXOAUTHLCS BO B3BEIIEHHOM COCTOSTHHH
oceIaHre YacTHUI] IO IEHCTBUEM CHIIBI TKECTH

. DNEKTPOKHUHETUYCCKUN TTOTEHITUAT — 3TO
ITOTEHIIMAJ TEUCHHS

MOTEHIIHAN OCETAHNS

noteHuuan nuddysHoro cios

MMOTEHIMAN Ha INIOCKOCTH CKOJIBKEHUS

15. 3onp rugpokcuga Menu nosyueH npu godasiaenun 0,005 M pactBopa HUTpaTa Meu K U30bITKY
0,01 M pacrtBopa ruapokcuaa HaTpus. Kakoil u3 aeKTpOIUTOB PU KOATYJISIIMN 3TOTO 301151 OyAeT
o0agaTh HaMOOJIBIIMM TIOPOTOM KOATYJISIIIAN?

Nas [Fe(CN)e]

FeCls

Ca(NOs):2

NaBr

16. K xakomy smexTpoay OyayT nepemMenmaTbes YacTUIlbl Oerka mpu aekrpodopese B 0,001 M
pacTBOpe ruApoKcHia HaTpus, eciu pH n3o03mmekTpuyeckoit TOUKH paBeH 4,6

K KaToxy

K aHOJTY

BHAuaJIe K KaTo/y, a 3aTeM K aHOILy

HE nepeMeliaeTcs

17. Ecnu B Moniexyie Oenka 0oJblie KapOOKCUIIBHBIX IPYIII, YeM aMUHHBIX, TO pH
M302JIEKTPUYECKON TOYKH TAaHHOTO O€TKa HAXOIUTCS

B KUCIIOH cpene

B ILIEJIOYHOM cpefe

B HEUTpaJIbHOU cpesie

NDOT He 3aBUCHUT OT KOINYECTBA KapOOKCHUIIHLHBIX M AMUHHBIX TPYIIN B MOJIEKYJle Oenka

18. CniocodHOCTH pacTBopoB BMC ocaxxaatbcst o1 ISHCTBUEM JICKTPOITUTOB HA3BIBACTCS
3aCTy/IHEBAaHUEM

CHUHEPE3UCOM

TUKCOTPOIHUEN

BbICAJIUBaHUEM

19. K kakomy aJ1eKTpoy OyayT ImepeMeInaThes YacTrIlbl Oenka mpu arekrpodopese B 0,001 M
pacTBoOpe XJIOPOBOJOPOIHOM KUCIOTHI, eciii pH n303ekTpudeckoii Touku paBeH 4,67

K KaTory

K aHOZTY

BHAYasle K KaTo.y, a 3aTeM K aHOIY

HE MepeMenaeTcs
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20. 3akoH HproTOHA AJ1 TEUEHUS KUIKOCTEH YCTAHABIMBAET CBS3h MEXKTY
HaNPsDKEHUEM CIBHTA U tehopmarmeit

HaIPsHKEHUEM CIBUTA M CKOPOCTHIO eopManiuu

HaHpH)KeHI/IeM cABUI'a U BSI3BKOCTBIO

BSI3KOCTBIO Ml KOHIICHTPAIMEH TUCTIEpCHOM (ha3bl

21. Bia3KocCTh KUOAKOCTER — ATO

HANPSDKEHUE CJIBHTA, IIPUBOJISIIEE K TEUCHUIO KUIAKOCTEH

KO3 GUITUEHT MPOMOPIMOHATBHOCTH B YPAaBHCHUH DWHINTCHHA JUTSl )KUAKOCTEH
nedopMarus KUIKOCTEH

KO3 UIMEHT MPOIMOPIIMOHAIBHOCTH B YpaBHCHUH HbIOTOHA JIJIS TEUCHUS )KHJIKOCTEH

22. K nceBromiacTH4eCKuM KUIKOCTAM OTHOCST
HBIOTOHOBCKHE YKUJIKOCTH

pacTBOPHI NOJTUMEPOB

TUAPO30JIb THUIPOKCUIA Kelle3a

STUJIOBBII CIUPT

. AucniepcHble cUCTEMBI C TUIACTUYECKUM MIPEIEIOM TEKYUYECTH ONUCHIBAIOTCS YPaBHEHUEM
Herorona

bunrama-I1IsenoBa

OctBanbaa-Beinsa

OWHIITEHHA

. CpenHuii KBaJpaTUYHBIN CABUT SIBJISACTCS

KOJINYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTHU KOJIJIOWTHOM CUCTEMBI

KOJTMYECTBEHHOHN XapaKTepUCTUKONW OPOYHOBCKOTO JIBUKEHHS

KOJIMYECTBEHHOM XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJICHCTBUN B KOJUIOMJIHBIX CHCTEMAX
KOJIMYECTBEHHOM XapaKTEPUCTUKOM ANMEKTPOCTATUYECKUX B3aUMOJAEHCTBUIN B KOJUIOUIHBIX
CHCTEMax

. CequMeHTanus — 310

B3aMMO/ICHICTBHE YAaCTHUIl C 00pa30BaHHUEM KPYITHBIX arperaTton
OTTAJIKMBAHUE YAaCTHIL APYT OT Jpyra

CIIOCOOHOCTH YaCTHI] HAXOIUTHCS BO B3BEIIIEHHOM COCTOSHUH
OocCeIaHne YaCTHUI] IO TENCTBUEM CHIIBI TSKECTH

. Koaddbunment nuddy3nm pacCauThIBarOT 0 ypaBHEHUIO DWHINITEIHA
D

KT 6wl 1+ @ - ¢)

d

A D-d@dA-Sed ©

27. DIeKTPOKUHETHICCKHIA ITOTCHIIHAT — 3TO
MOTCHIMAN TCUCHHS

MMOTSHITA AN OCEIaHUs

noteHuan 1upy3Horo ciuos

MOTEHIHAT Ha INIOCKOCTH CKOJIBKCHHUS

28. VoHbl, IepBBIMU aJICOPOUPYIONTUECS HA TOBEPXHOCTH TBEPAOH (a3bl mpu oopazoanuu [19C,
HA3BIBAIOTCS
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uoHamMu UG Py3HOTO CII0s
POTHBONOHAMH

MOHAMH aJICOPOLIMOHHOTO CIIOS
HNOTCHIUATIONPEACISIONMMI HOHAMH

29. K 21eKTPOKMHETUYECKUM CBOMCTBAM JMCIIEPCHBIX CUCTEM HE OTHOCST
AIEKTPOOCMOC

MOTEHLHAN CEAUMEHTAIUN

MOTEHIMA) TEUECHUS

3JICKTPOIUAIIN3

30. 3o0b THApPOKCHIA Meu TIoJTydeH npu qobasienun 0,005 M pacTBopa HUTpaTa Meau K U30BITKY
0,01 M pactBopa runpokcuia HaTpus. Kakoit U3 37eKTPOIUTOB P KOATYIISIIUN 3TOTO 301 OyIeT
00Ja1aTh HAaUOOIBIIMM TOPOTOM KOATYJISIIUU?

Nas [Fe(CN)e]

FeCls

Ca(NO3).

NaBr

8.4. Bonpoce! /151 HIOATOTOBKHU K IIPOMEKYTOYHOM aTTecTalMu (3K3aMeH)

1. Komrouanas XuMmus Kak Hayka O TOBEPXHOCTHBIX SIBJICHUSX W JUCIEPCHBIX CHCTEMax.
OcHoBHBIE TOHATHS B KOJUIOMJHOW XUMHUU: JucnepcHas (asza, AMCIEPCHOHHAs cpeaa,
TeTePOreHHOCTh U TUCIIEPCHOCTD, y/IeIbHAS MIOBEPXHOCTD.

2. Knaccudukanus nucnepcHbix cucreM (1V tuna).

[ToBepXHOCTHOE HATSKEHHE U TIOBEPXHOCTHAS SHEPT U

w

4. BHyTpeHHSsi yAenbHAs TOBEPXHOCTHAas dHeprus. YpasHenue [ub60Oca-I'enpmrosnbiia.
3aBUCHMOCTH TTOBEPXHOCTHOTO HATSHKEHUS OT TEMIIEPATYPHI.

5. Ilpomecchl caMONPOU3BOIBLHOTO YMEHbBIIIEHUSI TOBEPXHOCTHOM SHEPTUU.

6. Ancop6rusi. OCHOBHBIC TOHATHS M OTPE/ICIICHUS.

7. @dyHmaMmeHTalbHOE ajicopOImoHHoe ypaBHeHue [ubOOca. ['mOOcoBckast amcopOumst st
PacTBOPOB U ra3oB.

8. IloBepxHOCTHass aKTHBHOCTh. I[lOBEpXHOCTHO-aKTHBHBIE M IOBEPXHOCTHO-MHAKTHBHBIC
BELIECTBA.

9. Knaccuduxamus [TAB u ux npumenenue. CTpoeHue u pazMep Molekyn Kommounssix [TAB.
Murnennoo6pazoBanue. Comobunusaius B pactBopax koutonubix [IAB. Mexanusm mMototiero
JICUCTBUA.

10. Ancop6mus [TAB. Ypasuenue [llumkosckoro. [Tpasmio J{rokmno-Tpayoe.

11. VpaBuenue uzorepmsl agcopOunn Opelininxa. Pacyer KOHCTaHT B ypaBHEHHUH.

12. Teopus MoOHOMOIEKYNISIpHOH ancopOumu JleHrMiopa. YpaBHEHHE H30TEPMBI aICOPOIIUU
Jlenrmiopa. CnencrBus u3 ypaBHeHus Jlenrmropa. Pacuer BenmumH A« u K. Onpenenenue
yIIeTIbHOM MOBEPXHOCTH MOPOILIKOB.

13. 3aKOHOMEpPHOCTH W OCOOCHHOCTH MOJICKYJSIDHOM ajcopOnuu W3 pacTBOpoB. [IpaBmiio
ypaBHUBaHus noJisipHoctu Pedbunnepa. Opuentanus mosekyn [TAB Ha rpanutie pa3aena das.

14. Nownnas aacopouus u e€ 3akonHoMepHOCTH. JInotponusie psabl. [IpaBuiio [lanera-dasuca.

15. Monoobmennast aacopOius u e€ 3akoHOMepHOCTH. YpaBHeHHe Hukonbckoro. [Ipupoansie u
CUHTETUYECKHE UOHUTHI.
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16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

[IpumMeHeHne MPOIECCOB MOJICKYJISIPHON, MOHHOW M MOHOOOMEHHOW ancopOumwu. [Ipunimm
xpomaTorpadum.

Y eTon4uBOCTh qUcCIIepcHBIX cucTeM 1o lleckoBy. TepMoanHamuyeckue OCHOBBI yCTOMYMBOCTH.
JInodunsHbie U TMOGOOHBIE TUCTIEPCHBIE CUCTEMBI.

CriocoObl TOJydeHHs] JUCTIEPCHBIX CHCTEM: (HU3MYecKas M XUMHUYECKas KOHJCHCAIus,
JTUCIieprupoBanue u nenrtusamusi. Dpdexr Pebunmepa.

OuncTKa KOJUIOMIHBIX CUCTEM: JUAIU3, JEKTPOIUANIN3 U YIbTpaQUIbTpaLysl.

OMynbcHM, UX Kiaccupukanus. Tumbsl 3MynasratopoB. MexaHu3M cTaOWINM3alUU NPSMBIX U
00paTHBIX SMYJIbCHi ¢ moMoribio [TAB.

UYucno I'JIb nns I[TAB. O6pamenue das smynscuit. [[pumeHeHne sMyibCcui.

[1ensl, ux mosyyeHue u cBoicTBa. Mexanusm obpazoBanus nen. @noranus. [Ipumenenue new.
CTpyKTYpHO-MEXaHUUYECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE IOHATHS

peonoruu. 3akonsl ['yka u HetoToHa. BS3KOCTh M KiTacCUpUKALIUS KUIKOCTEH.

VpaBuenue OctBanbia-Beiia. Ypasuenue Ilyazeiinsa. YpaBHenue DUHIITEHA U YCIIOBUA
€ro IPUMEHEHUS.

CrpykTypooOpa3oBaHue B JUCHEpPCHbIX cucTeMax. KoarysasiuoHHbIE M KOHJIEHCALlMOHHO-
KPHUCTaNIN3AL[MIOHHBIE CTPYKTYpPBI, YCIOBUS UX 00pa30BaHMsI U CBOWCTBA.

Bsaskocts cTpykTypupoBaHHbIX cucteM. YpaBHeHue llIBenoBa-bunrama. Ilpenen texydectw.
Peonoruueckue kpuBble CTPYKTYpUPOBAHHBIX JKUAKOCTEN 110 PeOunaepy.

JIBOMHOM 3JIEKTPUUECKUI CII0M U MEXaHU3MBI ero oOpa3oBanus. [Ipumepsl.

Crtpoenue ABOMHOTO 3ekTpudeckoro ciosi. Pacnpenenenue norenmnuana B J2C. dakTopsl,
Biaustomme Ha tonuuHy JIOC. CrpoeHue KOJUIOMIHBIX MHLEUT JHO(GOOHBIX JHUCHEPCHBIX
cucTeM Ha pumepe 301 Agd.

DNEKTPOKUHETUYECKUE SBIICHHUS.

ONEKTPOKMHETUYECKUH MOTEHIMA. Y paBHeHUE I 'enpMronpra-CMOIIyXOBCKOTO M YCIIOBHUS €T0
IIPUMEHEHHS.

Koarynsiuus mnogoOHbIX aucnepcHbIX cucteM. Teopus koarynsuun CMmonyxoBckoro. beictpas
Y MEJUICHHAas Koaryinsuuu. KOHCTaHThI CKOPOCTH KOATyJIsLUN.

Ocnosbl Teopun JJIDO. IloreHnmanbHas KpuBas CHJI OTTAJIKUBAHUSA U MPUTSKEHHUS MEXITY
YaCTULAMU.

TepMoauHaMudeckne U KHHETHYEeCKHEe (haKTOPbl YCTOMYMBOCTH JUCTIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOAryJsiliuu rupooOHBIX AUCHEPCHBIX CHCTEM 3JieKTponuTamu. [IpaBuio
Ilynene-I'apau.  HeWrtpanu3auvoHHas Y KOHLICHTPAaLlMOHHAs  Koaryisiuus. SIBieHue
HENPABWIBHBIX PSII0B. AHTarOHU3M M CHHEPTU3M 3JIEKTPOJIUTOB.
MonexkyIsipHO-KHHETUYECKHE CBOWCTBA IUCIEPCHBIX CUCTEM. BpOYHOBCKOE ABUKEHUE U €TO
MOJIEKYJIIpHO-KHHETHYeCKas npupoaa. CpeTHHN KBAaAPATUUHBIN C/IBUT.

Huddy3us B mucnepcHbix cucremax. Koadpduument nuddysuu. YpaBHeHue DifHIITeiiHA.
VYpaBHeHue DitHmITeHA — CMOJIYyXOBCKOTO.

CenumMenTaniMoHHO-1M(pGy3HMOHHOE paBHOBecue. YpaBHeHue Jlammaca-Ileppena. OcCHOBBI
CEIMMEHTAllMOHHOIO aHanu3a. YpaBHeHMe CTOKca M YyCIOBUS €ro npuMeHeHus. Pacuer
paguycoB YacTHUL AUCTIEPCHON (ha3bl CyCIIeH3UH.

OnTuyecke CBOMCTBA KOJJIOWAHBIX CHUCTEM: paccesHue cBera, 3pdext Tunnans. YpaBHeHue
Panes u ero ananms.

Abspo3onn, ux KiaaccuuKaIus, IojydeHne, CBOMCTBA.

Mertons! pazpymenus asposoiieid. [Ipaktnueckoe 3HaueHHE a3po30ieid. B3pbIBBI adspo30iei.
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42.
43.

44,

45.

N

10.

[Toporiku 1 UX CBOMCTBA: TEUCHHE, paclbUIeHUE, DIyHAN3aIIHs, TPAaHyIHPOBAaHHE.
BBICOKOMOHCKYHHPHBIC COCAUHCHUA, HX HOHy‘IeHI/Ie U OCHOBHBEIC (I)I/ISI/IKO'XI/IMI/I‘-ICCKI/IC
CBOICTBA. DJIACTUYHOCTb U IJIACTUYHOCTh NIOJUMEPOB, UX ByJkaHu3auus. [Ipumepsl.
BBICOKOMOJIEKYJISIpHBIC  AJIEKTPOJIMTHI, MX KJIacCHU(pHUKAIMs, CBO¥CTBA. 30371eKTprUecKoe
COCTOSIHHE OEJIKOB.

BsaumopeiicTeue IOJIUMEPOB c pacTBOPUTEIIEM: HaOyxaHwue, BBICAJIMBaHUE,
CTyAHE0Opa3oBaHue, CHHEPE3HC.

8.5. IlpuMepHbIe TeMbI JIA00PATOPHBIX 3aHATHI

JIa6. pa6ora Nel. [Tonydyenue 1modoOHBIX U THODHIBHBIX KOJUTOMIHBIX PAaCTBOPOB.

JIad. pabora Ne2. [lonyueHne sMyabCHIl U IIEH U U3yYEHUE UX CBOMCTB.

JIa6. paGora Ne3. [loBepXHOCTHBIEC SIBJICHUS W IOBEPXHOCTHOE HaTshkeHue. OmnpenerneHue
IIOJIHOW ITOBEPXHOCTHOM 3HEPTUU KUAKOCTEM.

Jla6. padora Ne 4. [loBepxHOCTHO-aKTUBHBIE BelllecTBa. VccneaoBanue Muiemioo0pa3oBaHus
B pactBopax [TAB. Omnpenenenne KpuTH4IECKOH KOHIEHTpanuu munemutooopaszoBanus (KKM)
10 U3MEHEHHIO IOBEPXHOCTHOTO HaTshKeHUs pactBopoB [TAB.

Jlab. paGora Ne 5. Apcopbumsi. AncopOius YKCYCHOM KHCIOTBI Ha TOBEPXHOCTH
aAKTUBUPOBAHHOTO YIJIA.

Jlab. pabdora Ne 6. BricokomolieKynsipHbIE COCIMHEHHS W WX CBoicTBa. HcciemoBanue
nporecca HadyXaHus TBEP/IbIX MOJIUMEPOB.

Jla6. paGora Ne 7. Peosoruss AMCHEpCHBIX CHUCTeM. M3MepeHue BS3KOCTH KHUAKOCTEH
KaMUJUSIPHBIM BUCKO3UMETPOM.

Jlab. paGora Ne 8. J[lucnepcuoHHBI aHalW3 HU3ZKOJIUCIEPCHBIX IOPOIIKOB METOJIOM
CeIMMEHTAIlMU B TPABUTAIIMOHHOM 1oie. CeTuMEHTAIIMOHHBINA aHAINU3 CYCIICH3UH.

Jla6. paGora Ne 9. DiexkTpudecKkwe CBOWCTBA MIUCIIEPCHBIX CHCTEM. OIIEKTpodopes.
DnexTpodopeTnyeckoe onpeesieHrne JEKTPOKUHETUYECKOTO OTEHIHAIA.

Jlab. padora Ne 10. YcToiiuuBoCcTh M Koaryisius JUo(OoOHBIX JUCHepcHBIX cucteM. CHHTE3
THJIPO30JIs THAPOKCH/IA JKelle3a, U3yUeHHE ero KOaryysiiiiy U cTaOUIN3aluH.

9. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecnedeHne JUCHUILTHHbI
Jlureparypa
@) OCHOBHAA Tumepamypa:

Kynpsimesa, H. C. ®usnueckas U KOJUIOWJHAS XUMHS: Y4eOHHK W TPAKTUKYM Ui BY30B /
H. C. Kynppsimiesa, JI. I'. bornapeBa. — 3-e u3a., nepepad. u gon. — MockBa: M3znarenscTBo
HOpaiit, 2024. — 452 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-17490-8. — Tekcr:
AIIEKTPOHHBIN // O6pa3zoBarenpHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/535669.

dusnueckas u kojutongHast XxuMus. B 2 4. Yacte 1. dusndeckas XuMusi: yaeOHUK 111 BY30B /
B.1O. Kontoxos [u ap.]; nox penaknueii B.}O. Konroxosa, K.W. I[ToroBa. — 2-¢ 3., uchp. u
nor. — MockBa: M3marensctBo FOpaiit, 2024. — 259 ¢c. — (Bricmiee oOpa3oBanwme). —
ISBN 978-5-534-06719-4. — TexkcT: 3nexTpoHHbIi // Obpa3zoBarenbHas miardopma FOpaiit
[caitt]. — URL: https://urait.ru/bcode/539737.

Epmos, 10. A. Komnonnnas xumust. Ousnueckas XUMHsS JTUCIEPCHBIX CHCTEM: y4el. JUIs
CTYJEHTOB yUpeKJIEHH BhICII. pod. oOpa3zoBaHus, 00ydaromuxcs mno crnenuanbHocty 060301.
65 "®apmarnus" no qucuuruinbe "®dus. u komton. xumus" / Epmios 1O. A. - Mocksa: ['90TAP-
Menma, 2014. - 352 c. - ISBN 978-5-9704-2860-3. - Tekcr: anexktponHsiii / DBC "KoHcynbTanT
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https://urait.ru/bcode/535669
https://urait.ru/bcode/539737

crynenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970428603.html -
Pexxum noctymna: mo moamucke.

4. Mymkam6apoB H.H. ®usnueckas u komwtougnas xumus. M.: TO9OTAP-ME]], 2012. — 383 c.

5. ®usnueckas u kKoutonaHas xuMus. B 2 4. Yacte 2. Komwtonanas Xxumus: yaeOHUK IS BY30B /
B. 10. Konroxos [u ap.]; mox penakmueii B. 10. Kontoxosa, K. 1. ITonoBa. — 2-¢ u3 ., ucmp. u
non. — Mocksa: MzmarensctBo Opaiit, 2020. — 309 c. — (Bricmiee o06pa3oBanue). —
ISBN 978-5-534-06720-0. — TexkcT: anexkrponnsiii // Obpa3oBarenbHas 1iatdopma HOpaiit
[caitt]. — URL.: https://urait.ru/bcode/454487.

6. 3umon A.Jl. Kommongnas xumus. M.: «cAI'AP», 2007. - 344 c.

7.  ®ponos IO.I'. Kypc komnonaHoi xumuu. [IoBEpXHOCTHBIE SIBJIEHUSI U JUCIIEPCHBIE CUCTEMBI. M:
AnpsHc, 2014. - 464 c.

8. T'enndpman M.U., Koanesuu O.B., FOctparos B.I1. Komnonnnas xumus. — CI16: M3narenscTBo
«Jlaany, 2008. — 336 c.

9. [TIlpakTuKyM 1O KOJUIOMAHON XuMuU: yueb. mocob. / mox pen. M.M. I'enbdmana. - CI16: Jlanb,
2005. — 256 c.

10. JlaGoparopubie paboThl U 3agaun 1o kowtougHou xumuu / Ilox pen. KO.I'. ®@ponosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

0) OononHumenvHan 1umepamypa

11. OcHOBBI KOUTOMIHON XUMUH: yaebHoe mocodue / Cymm, bopuc [laBugoBud. - M.: Akanemus,
2006. — 240 c.

12. Boroukwuii C.C. Kypc xomtonanoit xumuu. — M.: Xumus, 1976. — 512 c.

13. Ilykwun, E. [I. Komnongnas xumust: yaeOnuk s By3os / E.Jl. Lllykun, A.B. Tleprios,

E.A. Amenuna. — 7-e usn., ucnp. u gon. — Mocksa: U3nparensctBo KOpaiirt, 2024, —
444 c¢. — (Beicmee oopazoBanne). — ISBN 978-5-534-01191-3. — TekcT: 251eKTpOHHBIH //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/535716.

14. TaBponckas, F0.FO. Komnouanas Xumus: y4eOHMK ¥ NPAKTHKyM JUisi  BY30B /
10.10. I'aBponckas, B.H. ITak. — Mocksa: U3narensctBo FOpaiit, 2024. — 287 c. — (Bsiciee
obpazoBanue). — ISBN 978-5-534-02502-6. — Tekcr: snextponsblii // OOpa3oBaTenpHast
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/536759 .

2) Memoouueckue yKazanus, paspadomannvie cocmasumenamu Paboueii npozpammor
1. Heénosa O.B. JlaGopaTopHble pabOThl MO KOJUIOMAHOM XHUMHUH. Y4eOHO-METOJUYECKOe
nocobue. — Bnagukaskas: Msnarenscteo COI'Y, 1998. — 41 c._http://Ims.nosu.ru
2. Heénmosa O.B. Kpatkuii Kypc JeKIHii 10 KOJUTOUTHONH XUMHUH. Y4eOHOe mocodne. —
Bnagukaskas, 2020. — 98 c. http://Ims.nosu.ru
0) npogheccuonanvrvle 6azvl OAHHBIX U UHMEPHEN-PECYPChL:
Xumus DJNeKTpOHHas oubnmoteka | http://www.chem.msu.su/rus/elibrary/

y4eOHBIX MATEPHUAJIOB 110 XMMHUH
Xummdeckuit mopran Chemport.ru | http://www.chemport.ru
Hay4Ho-mionysisipHbIi KypHan | https://www.hij.ru

«X¥MUSI U KHU3HBY
Ananutudeckas  xumus.  basa | https://www.freechemistry.ru/
JAHHBIX
Mendeleev.info — o xumum wu | https://mendeleev.info/
XHUMHKaX
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https://urait.ru/bcode/454487
https://urait.ru/bcode/535716
https://urait.ru/bcode/536759
http://lms.nosu.ru/
http://lms.nosu.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://www.freechemistry.ru/
https://mendeleev.info/

1.
2.

XuMuK - omuH U3 caMbIX
MONYJSPHBIX XUMUYECKUX CAlTOB.
[IpencraBiensl AIEKTPOHHbBIE
CIPAaBOYHHUKH, on-line y4eOHUKH
o HEOPraHUYECKOM,
OpPraHUYeCKOW, KOJUIOUJHOW H
TOKCHUKOJIOTHUECKON XUMHH.
[HencTByror CEPBUCHI 1o
BBIUHCIICHUIO MOJICKYJISIPHBIX
macc, YPaBHUBAHHUIO XUM.
peaxiui, PEeAAKTHPOBAHUIO
dbopmyL. Ectp 0aza 1o
TEPMOJMHAMHYECKUM CBONCTBaM
HEOPraHUYECKUX BELIECTB.
Xopomuid HopyM 1o XHUMHH.

https://xumuk.ru/

YHuBepcaabHbIE
pecypcbl

Poccuiickas HarnroHanbsHast | http://nlr.ru/
oubamnorexa

«Merasunuknoneaus Kupua u | https://megabook.ru
Medoaus»

Poccwuiickas rocynapctBeHHas | https://www.rsl.ru/
oubamnorexa

lNocynapcrBennast myoinyHas
HAy4YHO-TEXHHUYECKas Oubmmoreka
Poccun

https://www.gpntb.ru/

bubnuoreka Poccuiickoi

aKaJIEeMHH HAYK

https://rasl.ru/

bubnroreka 1O €CTECTBEHHBIM
Haykam Pocculickoil akageMuu

HayK

https://www.benran.ru/

OynnamentanbHas — Oubamoreka | https://inion.ru/ru/library/
MHWOH PAH

Bcepoccwuiickas rocynapcrBennas | https://libfl.ru/
O6ubanoreka MHOCTpPaHHOU

mureparypsl uM. M. 1. PynomuHo,
r. MockBa

['ocynapcTBeHHas nyonuuHas | https://www.shpl.ru/
ucTopuueckass Oubinnoreka, T.

MockBa

Poccuiickas rocynapctBennas | https:/liart.ru/ru/
6ubnIMoTeKa HCKYCCTB. I. MOCKBa

Hayunast oubmmoTeka | https://nbmgu.ru/
MOCKOBCKOT0 TroCyIapCTBEHHOT'O

YHUBEpPCUTETA MIY) WM.

M.B.JIomoHOCOBa

e) pekomeHnoyemovle unmepHem - aopeca:

http://www.fptl.ru/Chem block.html — pa3znu4nbie yueOHO-MeTOANYECKME MATEPHAIIBI ITO XHMHH.
http://chemistry-chemists.com/Uchebniki.html - yueOnukum, mpakTukymbel M CHpaBOYHHUKH MO

XHUMHHU.
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o gk w

pecypc]: http://nano-info.ru/

Caiit 0 HaHOTeXHONOTHAX B Poccun [DnekTpoHHbIit pecype]: http://www.nanoware.ru/

Hanorexnonoruueckoe coo0mecTBo [DneKTpoHHbIH pecype]: Www.nanometer.ru

WHTEepHET-)KypHAI 0 HAHOTEXHOJIOTHSX. [ DneKkTpoHHbIH pecypce]: http://nanodigest.ru/

Xumunueckuit mopran Chemport.ru http://www.chemport.ru

ac) npozpammnoe ooecneuenue, IbC:
- HCOOXOIMMBIH [T 00ECTICYeHUS TAHHON JUCIUTUIMHBI KOMITICKT JIMIIEH3UOHHOTO ¥ CBOOOJTHO

pacIpoCTpaHsIeMOro MPOrpaMMHOTO OOECIIEYeHHS, B TOM YHCIIE OTEUECTBEHHOTO MPOU3BOICTBA, a
TaK)Ke JJIGKTPOHHBIE OMONMOTEYHBIE CHUCTeMBI, ¢ KoTopbiMu y COI'Y wumeercs aeucTByromumi

Hanorexnonoruu. HaydHO-MH(POPMAIIMOHHBIN TOPTAT MO HAHOTEXHOJOTHSM [DJICKTPOHHBIN

JIOTOBOP:
e HaumeHoBaHue Ne norosopa(siuueH3ust) Crtpana
NPOU3BO-
n/n
AUTEJIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIOA
' or 04.2016 r
5 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) CIIA
" | Workstations or 04.2016 r
3 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIOA
' or 04.2016 r
4 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
' or 04.2016 r
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) CIIA
' or 04.2016 r
6 Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016 r
; Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016 r
8 KopnopartuBHas 21neKTpoHHas NeKHM(C-1965-2025 ot 12.01.2026 Poccusa
" | mouta (Munekc.Iloura)
ITporpammuoe obecnieuenue 1C: | Ne CII/108 ot 29.08.2017 «MAKCUMYM- Poccus
9 [Ipeanpustue. byxranrepckuit COPT
" | Yuer. Tunosas konpurypamus 8§ | CODT» 6eccpouno
ceTeBasi BEpCHsl
Cucrema noucka TEKCTOBBIX No SBR003-2500103575000010T1 05.02.2025 Poccus
10. | 3auMcTBOBaHMIA (metictButenen no 04.02.2026) c OAO
«Antunnaruar.BY3» «Antullnaruar»
[Tporpammuoe obecrieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO Poccus
11. | IIpennpusitue 8.3 Yopasnenue | «Makcumym»(OeccpoyHo)
TOProBJIEH
[Tporpammuoe obecrieuenue 1C: | Ne CI./ Ne9., 08.06.2025 r. (MAKCHUMYM- Poccus
12 3apruiata U Kaapbl CODT
" | rocynapctBeHHoro yupexaenuss | CODT» Geccpouno
8
13 1C: byxranrepus 8. bazoBas Ne9 o1 21.05.2019, MAKCUMVYM-CODT Poccus
" | Bepcus CODT» 6eccpouHo
14 [Lnansl No2191-24, ot 09.01.2025 r. (Tex.nmoaaepxka Poccus
' 10 26.02.2026 r.) OO0 JIMMUC
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1O JlabopaTtopun MMUC No2435-24 ot 04.03.2025 Poccus

15 (Hlexanar, 11K, Bemomoctu, 000 JIMMUC
" | TectupoBaHue, UHTEPHET

pacHIMpeHue u Jp.)

VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
16.

N, A.Cepreeuu

DIRECTUM RX - Cucrema | OOO I'amaktuka UT gorosop Ne 120320/11/A Poccus
17. | 3MEKTPOHHOTO or 14.03.2022

JIOKYMEHTO000poTa
18. | MOODLE BecmiarHoe -

OBbC «Koncynprant crynenta» | http://www.studentlibrary.ru Poccus
19. Tpebyercst peructpanus B oubmuoreke COI'Y
20. Pycl'apn becmiatHOE Poccusa

Cucrema BeO-KOHpEpEHITHI becmatnoe -
21. | (bigbluebutton)

Cpencrta kpunrtorpaguueckoit | Nel20680, ot 21.01.2025 Poccus
oo | 3aumtsl (Kpunrollpo CSP, 00O «lIupoBbie TEXHOTOTUN

Kpunro APM)

CpenctBa kpunrorpaduueckoin | Ne0000-000008 ot 17.01.2025 Poccus
23. | amursr (ViPNet) 00O Dkcnpecc-THHK

CpenctBa kpuntorpaduueckoii | Ne25/08/22 CJI ot 04.09.2025 Poccus
24. | saumtel (Koutusent TLS) 00O CKb-Cepauc
o5 Kaspersky Endpoint Security Ne CD00-001239 ot 13.02.2025 OO0 Poccust

' Cucremuslii Codpt

Peectp anexTpoHHbIX Onbnunoreunsix cucteM (ObC) n 31eKTpOHHBIX 00pa30BaTeNbHBIX PECYPCOB,
JOCTYH K KOTOPBIM 00O€ecnedeH i 00yJaromuxcs o o0pa3oBaTelbHbIM IIPOrpaMMaM,
peanu3yeMbiM B 2026-2027 yuyeOHOM rofy

Ha3panmne 0a3bl
IInardopma n (nam) KoaunuectBo
JaHHBIX PexBu3nrnl IIpaBooOiagaTenn .
aapec B cetn UHTepHeT KJII0uei
«YHUBEPCHUTETCKAS https://biblioclub.ru Jlorosop Ne 000 be3 orpannueHust
oubanoreka Online» | Tpebyercs perucrpaiusi. 571-12/2025 «HexcMenuna» KOJINYECTBA
baszoBas kosuieknus or 12.01.2027 r. OJIL30BaTENEH
C01.01.2026 .
-31.12.2026 .
WUndopmaunonno- eLIBRARY.RU JIuuieH3MOHHBIT 000 «Hayunas Hoctyn
aHAIUTHYeCKas http://elibrary.ru/org JIOTOBOP 3J1eKTPOHHAs o IP agpecam
cucrema  SCIENCE | TpeGyercs perucrpanus. Ne 310- OoubmoTeKa By3a 0e3
INDEX: pedeparsr u 5051/2025 ot eLibrary.ru» OTpaHHYEHHH 110
IIOJIHBIE TEKCTbI 31.03.2025 . KOJIUYECTBY
HAay4YHBIX CTaTed W C 14.04.2025 r.- MOJIb30BaTENeH
nyOTuKaHH, 20.04.2026 .
poccuiickue Hay4HbIE
u HaY4HO-
TEXHUYECKHUE
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JKYpHAJIBI

eLIBRARY.RU - eLIBRARY.RU Pecypc 000 «Hayunas Hoctyn
WHTETPUPOBAHHBIN http://elibrary.ru/org OTKPBITOTO AIEKTPOHHAS OCYIIECTBIISIETCS
Hay4YHBII Tpebyercst perucrparus. JIOCTYyTIa OoubIroTeKa o IP agpecam
WH(POPMAITMOHHBIH eLibrary.ru» By3a 0e3
MopTaj B POCCUUCKOM OTpaHUYEHUH IO
30He cetu UHTepHer, KOJINYECTBY
BKJIIOYAIOIMKA  0a3bl MoJIb30BaTeIe
JTAHHBIX HayYHBIX

W3aHUH M CEPBUCHI

JUTST

HH()OPMAITHOHHOTO

obecrieueHnsl HAYKH H

BBICIIIETO

o0Opa3oBaHws.

«OpaiiT» «Opaii» Horoeop Ne 000 Hoctyn

- Yue6nuku mo Bcem | hitps://urait.ru/info/courses? 6237 ot «DNEKTPOHHOE 1o IP aapecam
CIICHHUANBHOCTAM U utm_sour...m_campa 05.12.2023 r. U31aTeNHCTBO By3a 0€3
HanpaBJIEHUSIM TpeOyercst peructpaus. | ¢ 31.12.2023 - IOPAWT» OrpaHUYEHUH 110
OATOTOBKHU. 31.12.2026r. KOJINYECTBY

- HYMK 3 (0] MOJIb30BaTEICH
dbenepanbHOMY

MIPOEKTY

«Kanpsr s

nuppoBoi

SKOHOMHUKI»

VYuuBepcanbHas 6asza https://dlib.eastview.com Ne210-IT ot 000 «MBUC» Be3 orpannucHus
nanaex East View Jlorun: Khetagurov. 12.01.2026T. KOJIMYeCTBa

- IOJHOTEKCTOBBIN ITapone: Khetagurov. C01.01.2026 1.- T0JIb30BaTelel
JOCTYIl K Hay4YHbIM 31.12.2026r.

KypHaiIam

«SocHumy - https://sochum.ru Pecypc I'ocynapcTBeHHBIN Hoctyn
ANEKTPOHHAS OTKPBITOTO aKaJIeMUIeCKUN OCYIIECTBIISETCS
oubnmoTexa JIOCTyTIa YHUBEPCUTET o IP anpecam
COLIMOT'YMAHUTapHOT O I'YMaHUTApPHBIX By3a 0e3
3HaHUSA  (KOJUIEKIHA Hayk (TAYIT'H) OTpaHUYECHUI 110
y4eOHO- KOJIMYECTBY
METOANYECKOU I0JIb30BATENEH.
JTUTEPATyPHI u

Hay4YHBIX KYPHAJIOB

COLIMOTYMaHHUTAPHOMN

KOJJICKIITNH Hay4YHO-

HCCIIeIOBATEIHCKUX

nHctutytoB PAH

Polpred.com - | https://www.polpred.com/ Pecypc Hoctyn
OTKpBITAs OTKPBITOT'O OCYIIIECTBIISIETCS
3JIEKTPOHHAS JIOoCTyna no IP agpecam
OubnroTedHas By3a 0e3
CUCTEMAa U HWHTCPHET- OI“paHI/I‘IeHI/Iﬁ 10
cepBuchl  «JlemoBele KOJINYECTBY
CpPEeICTBA  MacCOBOU I0JIB30BaTENEH.
nH(pOpMAITUI.

Hoctym k ctatbsim 600

raser, KYPHAJIOB

WHPOPMAreHTCTB  C
apxuBoM 3a 20 jert:
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- 0030p CMU;
- Poccus u 3apy0exne;
- ®denepanpHble
okpyra PO®.
- BHEIITHSS
SKOHOMHKA, TIPABO.
HaumonanbsHas https://rusneb.ru/ Horosop Ne Poccwuiickas Hoctyn
SJIEKTPOHHAS TpeOyercs peructparusi. 4513-11 oT rocyJapCcTBEHHasi | OCYIIECTBISICTCS
Bbubanoreka «HOb» 26.12.2023 r. OubIMoTeKA o IP anpecam
(ma 10 et c By3a 0e3
MOCIEYIOLEN OTpaHUYECHUH 110
aBTOMATHYECKOM KOJIMYECTBY
MIPOJIOHTAIIHCH ) TOJTH30BATEIICH
bes
OTpaHUYCHUS
cpoka

DJIeKTPOHHbIE 06pa30BaTeIbLHbIE PeCypehbl

HanmenoBanue Ccbliika Ha pecypce
Conep:xanue pecypca
pecypca B cetu MHTEpHET
Enunoe okuo | Katanor oOpa3oBaTenbHBIX HHTEPHET-PECYPCOB U .

A P DHET-pECYp https://web.archive.org/web
JocTyma K | TIOJIHOTEKCTOBAsI DIIEKTPOHHAS y4eOHO-METOIUYecKas 120191122092928
oOpasoBarelnpHBIM | OMOMIMOTEKAa It 0o0mero u  mpodecCHOHAIBLHOTO -

P A m pog [/http://window.edu.ru/
pecypcam o0Opa3oBaHHs

CO6 AHHUC Ha HHHX,CTaTeﬁ B OCHOBHOM Ha CCKOM .
«KubepJlennnka» p Y ’ by https://cyberleninka.ru/
SI3BIKE, XOTS €CTh M MHOCTPaHHBIE TyOJINKAIIHN.
EcrecTBeHHBIE, TYMaHUTApHBIE U COLIMAJILHEBIE HAYKHU
Bcenayka Y P H YKH, Bcenayka https://vsenauka.ru/

TICUXOJIOT U

bubnuorekaps. Py

BecrinatHas uHTepHET-OMOMMOTEKa. KHUTHM, CTaThy,
JOKYMEHTBI 10 PYCCKOM M MHpPOBOM HCTOpHH,
WCKYCCTBY,  KyJNbType, TMpHUKJIAJHBIM  HayKam,
yueOHUKH, HAYYHBIE CTaTbU, METOAMYECKHE TIOCOOHS.
DJeKTpOHHbBIE KHUTH, YI€OHHUKH, IEPHOINKA, rpaduKa,
CIpaBOYHAs U TEXHUYECKAs JINTEPATYpA.

Ha caiite npexacrasneno okosno 10.000 KHUT TOCTYIHBIX
JUTSL OHJIAWH YTCHMUSL.

- Oonee 50 TOJIHOTEKCTOBBIX CIPAaBOYHUKOB U
SHIIUKJIOTIC IHIA;

- JpeBHepycckas nuTepaTypa - JIETONUCH, KUTHS
CBSITBIX, BOMHCKHUE TIOBECTH JpeBHEN PycH;

- CBEJIEHUS] HTHOCTPAHHBIX MHCATENeN O CpeTHEBEKOBOI
Poccuu;

- 0OJIBILION pa3zesl PENPUHTOB KHHT, Fa3eT U )KypHaJloB
19 Beka;

- buorpaduu M TPYAbl PYCCKHX YUEHBIX U TIHCATENCH;

- KJJacCHM4YecKas JuTeparypa. Memyapsbl, THEBHHUKH;

- yueOHUKM 1 Hay4HbIe Pa0doTHI 10 20 AMCHUILITUHAM;

- Oomee 15.000 xkapTHH W XyJIO’KECTBEHHBIX
M300pasKeHHH.

https://bibliotekar.ru/
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10. MarepuajibHO-TeXHUYECKOE OCHALLEHUE JUCIUIIMHBI

HaumeHnoBanue nmomeneHui sl MpOBEACHUS BCEX BUAOB yueOHOU
JESITEIBHOCTH, IIPELYCMOTPEHHON yUEOHBIM IJIAHOM, B TOM UHUCIIE
MOMEILEHUS AJIsl CAMOCTOSITENIbHOM paboThI, C YKa3aHUEM MEPEUHS
OCHOBHOTO 000pyI0BaHUS, YI€OHO-HATIISTHBIX TTOCOOMIA 1
HCIOJIb3YEMOT0 MTPOTrPAMMHOI0 00eCeUeHuUs

Anpec
(MecTonosoKeHue)
HOMENIEHUN IS
MIPOBEJICHUS BCEX
BHJIOB y4eOHOMH
NESTEIIbHOCTH,
MPEyCMOTPEHHON
y4eOHBIM TTAaHOM (B
cllydae peaiu3aluu
o0pa3oBaTenbHOM
MPOrpaMMbI B
ceteBoid (hopme
JIOTIOTHUTEIHHO
YKa3bIBACTCS
HAaUMEHOBaHUE
OpTraHH3aIHH, C
KOTOPOU 3aKJII0UYECH
JIOTOBOD)

Yu4e6Hble ayTUTOPUH 1151 IPOBEACHUSI 3aHATHIi JIEKIIMOHHOTO THIA:
MPETOaBaTENbCKUI CTOJ, CTYJ, CTOJBI M CTYJIBS JUIsl 00y4JaloIuXCsl, KIacCHAs I0CKa.
Ob6opynoBanue: IlepcoHanbHBIH KOMIBIOTEp B KOMIUIGKTE C IPOrPaMMHBIM
obecrieueHHEM, BBIXOJOM B CeTh VIHTEpHET ®W  JOCTYIOM B  3JEKTPOHHYIO
undopmannonHo-odpazoBarenpayto cpeny COI'Y. Ilpoekrop Epson EB-735Fi -
KOMIUIEKT TIOCTaBKH (KpeIUICHHE IS IPOeKTOpa, HYyp muTanusi) — lmr. Hoyroyk OO0
"AMCUDJITEXHO" — lmr. O6aydaTens-pelupKyIsToOp BO3AyXa YIbTPaHOIeTOBbIH
oaxrepunuaaeiii OPYB-3-5-"KPOHT"- 1 mr.

[Tporpammuoe obecreuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectuposanus Sunrav WEB Class, Cucrema xommbrotepHoit Bepctku MikTex, Kasperksy
Endpoint Security, Ilporpammuoe oOecriedyeHue Ui PEAAKTHPOBAHHS XUMUYECKUX
dopmyn Isis Draw, CructeMa moucka TEKCTOBBIX 3aUMCTBOBAHMI «AHTUILIarnat.BY3y,
IIporpamma aiist 9BM «baHK BOIpOCOB Jjist KOHTPOJIs 3HaHui», VSDESK, Veyru cesizu
(moctyn x ceru uaTepHer), MOODLE, JInuneiii kabuHeT crymeHTa/coTpynHuka, KOIT
(momen Ha sinzekce), Pycl'apa, ViPNet.

Poccuiickas ®@enepanus,
362025, PecrrybOmmka
Ceepnas Ocetust —

Ananus,
ropox Brnannkaskas,
yi1. Barytuna, nom 44-
46, y4eOHBII KOpIyc
No 7, ayn. Ne 604

JlaGopaTopusi aHATUTUYECKOI XUMUM M QU3UKO-XUMHUYECKHUX METOA0B aHAJIN3A IS
NPOBEICHUST 3aHATHH CEMHHApCKOro THIIA, JAa0OPAaTOPHBIX 3aHATHH, KypCOBOTO
MPOEKTUPOBAHMS (BBIIIOJIHEHHUSI KYpPCOBBIX palOT), TIPYINOBBIX M WHAWBUIYaIbHBIX
KOHCYJIBTAIlNi, a TaK)Ke€ CaMOCTOSITETIbHON paboThl 00yUYaIOIIUXCS: MPENo1aBaTeIbCKHUIl
CTOJI, CTYJ1, JADOPATOPHBIE CTOJIBI M CTYJIbS JUI O0Y4JaroIUXCsl, KJIacCHas J10CKa.
O6opynoBaHue: MyJIbTUMEIUIHBIN KOMITIEKC (TPOEKTOP, IKPaH, KOMITBIOTEP, KOJIOHKH) C
MIPOTPaMMHBIM O0ecIie4eHHEM, BBIXOIO0M B ceTh MIHTEpPHET U TOCTYIIOM B 3JIEKTPOHHYIO
nHpOpMaIMOHHO-00pa3oBaTenbHyo cpeay COI'Y.

IIporpammuoe obecrieuenune: Windows 7 Professional; Office Standard 2016; Cucrema
komisrorepHoi Bepctkn MikTex; Kasperksy Endpoint Security; Cucrema TecTipoBaHus
Sunrav. WEB Class; IlporpammHoe obecriedeHHe Uil pelaKTHPOBAHUS XUMHUYECKUX
¢opmyn Isis Draw; Cuctema rnoncka TEKCTOBBIX 3aMMCTBOBaHMH «AHTHILIarnaT.BY3»;
IIporpamma st 9BM «baHk BompocoB At KOHTposst 3HaHui»; VSDESK; Venyru csasu
(moctyn k cetn unTepHeT); MOODLE; JInuHbIi KAOMHET CTYAEHTa/COTPYTHHKA.
JlabopatopHoe obGopynoBanue: pH-merp-mmumBonastMerp PH-150MU 2 qWr.
AxBapuctwsitop [19-25- 1 wr. baus Bogsnas nyxmectras UT-4302E ULAB- 1 mir.
Becwt ananmurnaeckne SHINKO HT 84RCE ¢ moBepkoii — 1mr. Becst EK6000i- 1 1.
Becoi naboparopusie CAS MW-120 - 1 .

Becwl naboparopubie anekTporable BMS5101- 1 mT. Y4ueOHO-1abopaTopHBIH KOMITJIEKC
"Ouzudeckas ¥ koyutouaHas xumusa"- 1 mr. ®oromerp KODK-3-01-1 wr. Ilxad
cymmsHBIH (8071, Kamepa u3 Hepx.ctanu, ruana3oH 50-200 C)- 1 m. Hentpudyra Tagler
HacTosbHast JlaboparopHast MeguuuHckas no TY — mt. Becsl anekrponasie MW-300 r-1

Poccuiickas ®enepanus,
362025, Pecrrybmnmka
Cesepnas OceTus —

Ananus,
ropox Biagukaskas,
yi. Barytuna, nom 44-
46, yueOHsIit Kopmyc Ne
7, ayn. Ne 615
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wr. Monomep MU-510 (crannmapraeiii)-2mr. Kongyktomep Oxcnept 002-2-6H- 1 .
HarpeBarenpnas tiura ES-H3040 - 1 mr. Ileus mydesnpHas saeKTpoKaMepHas
3yOoTexHIUecKas s HarpeBa muTeHbIX popm DKIIC-10- 1 mt. [Tonspumerp KpyroBoit
CM-3-1 mrt. Pedppaxromerp NPD-45462M c moxpcBeTkoW M OOM. OIKawoW -1 mmiT.
Criexrpodoromerp [19-5300BU- 1 mt. Memranka marHuTHas ¢ mogorpesom 13 6110- 2
. Korgykromerp MAPK-603/1 — 1 mrr. Y4e6HO-1a60paTopHBINH KOMITIEKC « IKOTOTHSD
(mpodeccuonanpHas KoMmIulekTamus)- 1 mT. OOmydaTenb-penupKyyIsaTop BO3AyXa
yabTpaduoneroBerii  Oakrepurmauelid  OPYB-3-5-"KPOHT"- 1 mr. Banna
ynbTpasBykoBas Stegler 10DT- 1 .

KoMmnbroTepHslii kjiace

MPENoIaBaTeNbCKUI CTOJ, CTYJ, CTOJIBI U CTYJIbsI JJIs1 00y4aromuxcs, KIaccHast JOCKa.
O6opynoBanue: MHTepakTUBHOE MYJIbTUMEIHIHOE 00OpynOBaHHE (IOCKa, MPOEKTOP),
KOMITBIOTEPHI ISl KOMITBIOTEPHOTO KJlacca B KOMIUIGKTE - C IpPOrpaMMHBIM
obecrieueHnEM, BBIXOZOM B CETh VIHTEpHET H  JOCTYNIOM B  3JEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTensHyt0 cpexy COI'Y. Obnydatenb-penupKyIsaTop Bo3ayxa
yieTpaduonetoBsiii 6akrepurtuaaeii OPYB-3-5-"KPOHT"- 1 mT.

Iporpammuoe obecneuenne: Windows 7 Professional, Office Standard 2016, Cuctema
tectupoBanus Sunrav WEB Class, Cucrema xommbrotepHoii Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe of0ecredeHne Uil PENAKTUPOBAHMS XUMHYECKUX
tdopmyn Isis Draw, CucteMa MmoucKa TEKCTOBBIX 3aUMCTBOBaHMN «AHTHILIaruat.BY3y,
ITporpamma aist 9BM «baHk BOIpocoB st KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn k cetu untepret), MOODLE, JInunblii kabuneT cryneHra/corpyanuka, KOII
(momeHn Ha siunekce), Pyclapa, ViPNet.

Poccuiickas @enepanus,
362025, Pecny0nuka
Cesepnas OceTust —

Ananws,
ropoa Brnagukaskas,
yi. Barytuna, mom 44-
46, yueOHbIit KOpIryc Ne
7, ayn. Ne 602

Bubauorexa, B TOM 4Mcie YUTAJIBHBIA 3aJ: CTONBI U CTYJbs U1 OOydYalOLIUXCS;
KOMITBIOTEPBI B KOMIIJIEKTE C ITPOTPAMMHBIM 00€CTIEY€HIEM, BBIXOIOM B CeTh VIHTEpHET U
JIOCTYTIOM B 3IIEKTPOHHYIO HH(OpMAIOHHO-00pazoBareibHyto cpexy COI'Y.
Iporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cucrtema
tectupoBanus Sunrav WEB Class, Cucrema xommprotepHoil Bepctku MikTex, Kasperksy
Endpoint Security, IIporpammHoe of0ecredeHne Uil PENAKTUPOBAHMS XUMHYECKUX
¢dopmyn Isis Draw, Cuctema moucka TEKCTOBBIX 3aUMCTBOBaHHN «AHTUILIarnat.BY3y,
ITporpamma aist 3BM «baHk BOIpocoB st KOHTPOJIst 3HaHui», VSDESK, Venyru cesizu
(moctyn k cetu unteprHet), MOODLE, JInunblii kabuneT cryneHra/corpyanuka, KOII
(momeH Ha suzaexce), Pycl'apn, ViPNet.

Poccuiickas @enepanus,
362025, PecrrybOmmka
CesepHas OceTust —

AnaHwus, T.
BannkaBkas,
Heperenn/Barytuna, 1.
16/19

MMomemennsi jisi XpaHeHHsi W NPOPUIAKTHYECKOTO OOCTYKUBAHUS Y4eOGHOIo
00opyn0BaHuUsI

OO6opynoBaHue: CHCHHATH3UPOBAHHAS MeOeb, CTE/UIAXKHU Uil XPAHEHHUS yd4eOHOTro
000pyI0BaHUS;

HoyrOyk Acer Aspire ¢ mporpaMMHbIM OO€CreYeHHeM U BbIXOJ0M B HHTEpHET U
JOKAIBHYI0  CETh, JOCTYHNOM K HWH(MOPMAIMOHHBIM pecypcaMm, 3JIEKTPOHHON
nH()OpMAMOHHO-00pa30BaTeIbHOM ~ Cpele  YHHUBEpCUTETa, K 0a3aM JaHHBIX W
MH()OPMAUOHHO-CIIPABOYHBIM CHCTEMAaM.
CHCHI/IaHLHBIe HUHCTPYMEHTHI, TEXHHUYCCKas
00CIy’>KMBaHHsI y4eOHOTO 000PyI0BaHHUSI.

JOKYMEHTaMd W  HUHBCHTApb JJIA

Poccuiickas @eneparus,
362025, Pecybnmka
CeepHas OceTust —

Ananus,
ropox Brnannkaskas,
yi1. Barytuna, nom 44-
46, yueOHbIit Kopmyc Ne
7, ayn. Ne 607A

30



