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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- TEXHOJIOTUYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC

HKIIMH / TPYIOBBIE UIIH o
by py. MHIUKATOPHI TOCTKEHHUS KOMITCTCHITHIA

npodeccroHaNbHbIC (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
- ATlpoBenenue [IK-5 Cnocoben npoBoauts |Mcmone3yeT TeopeTHYecKHe OCHOBBI TPAaJULMOHHBIX U

HayYHO-HCCIIEIOBATEIhCKUX
Y OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToK MO OTJCIEHBIM
paszaenam TeMbl

- Coop, oOpaboTka, aHaTH3
1 00001IeHNE PEe3yIbTaToB
AKCIEPUMEHTOB U
HCCTICIOBAHUN B
COOTBETCTBYIOIICH 00JIaCTH
3HaHUI

paboTsl Mo 00paboTKE U
aHaJIN3y
Hay4YHO-TEXHUYECKOU
WHPOPMAINH U PE3YIIbTaTOB
WCCIIEJOBAaHUHN

HOBBIX pasacioB XUMHUHU

poecCHOHATBHBIX 3a7a4

npu peleHnn

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-5 CnocobeH mpoBomuTh paboOTHl MO 00pabOTKEe W aHANIM3y HAyYHO-TEXHHYECKOU
WHPOPMALIUU U PE3YJIbTaTOB UCCIICTOBAHUN

Ne HaumenoBanue dopma oOyyeHus
/o VCLUUTLTAH
orfI[)e;[Lénmom;Ix Ounias
MEKIUCIUTUTMHAPHEIE (cemectp)
CBI3M 314|578
1| ducnepcHble CUCTEMBI +
2 |KBanTOBast XUMUS +
3 |KoamonaHO-XUMHUYECK +
Y€ METOJIbI 3aIIUThI
OKpY>Karolel cpenbl
4 |Kpucrannoxumus +




5 [Metonuka +
MPETOIaBaHUS XUMUU

6 |[Ipemmurmomuast +
NpaKTHKA

7|Crpoenue Bemiectea | + | +

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JucrumninHa «AKTyallbHBIE HalpaBICHUS COBPEMEHHOW XHMMHH» OTHOCUTCA K 4YacTH, (GopMUpYyEeMOu
y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto noarorosku 04.03.01
- Xumusl.

JucuuninuHa « AKTyallbHbIE HAallPABJIEHUSI COBPEMEHHOW XMMHI» U3y4aeTcs B 2 CEMECTpE.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Ounas

Bup yueOHOIT paboTEI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 64
Jlexnuu (Jlexiun) 32
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 44

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp
1 Beenenue. O0mme Ompoc
TEHJCHIINH
pa3BUTHS 2 12|16
COBPEMEHHOM
XUMHH
2 Hosbie maTepuanb Pedepar
Y NOKpbITUS: cuHTe3 | 4 | 4 | 6
1 CBOMCTBA.
3 XUMHS KU3HEHHBIX 6 6|6 Pedepar
IIPOLIECCOB
3enecHas XUMUS 4 1416 Pedepar
5 CynpamornekyispHa 4 als Pedepar
S XUMUS
6 Hanoxumus u 6 16| s Pedepar
HAHOTEXHOJIOTHH
7 AHann3 00BEKTOB ColOecenoBanue
PKpyXaroliei 6 6 | 6
Cpensl




Tema 1. BBenenue. O0mue TeHaeHIMA pa3BuTus coppeMenHoi xumun (ITK-5)

Jlekumus.
Konuenuuu coBpeMeHHONH XUMUU U UX MPAKTUYECKOEe MpUMEHEeHHe. XUMHUs Kak (pyHIaMeHTallbHas HayKa.
Pa3BuBatomniyiecss coBpeMeHHbIE HANpaBICHUSA: KOMIIBIOTEpHAs XUMHUS, KOMIIBIOTEPHOE MOJAEITUPOBAHUE
MOJIEKYJ (MOJEKYISpHBIA Tu3aiiH) U XUMHUYECKUX DPEaKIUil; COIMHOBas XUMHS; CHHTE3 U HCCIEJOBAaHUE
HAHOCTPYKTYD, Pa3BUTHE U PUMEHEHNE HAHOTEXHOJIOTHI; CHHTE3 MOJIMMEPHBIX MOITYITPOBOJIHUKOB; XUMUS
Ype3BBIYAtHO OBICTPOTEKYIIMX peaknuii (pemToxumust); cuHTe3 (yIIEepeHOB M HAHOTPYOOK; Pa3BUTHE
XUMHH OJUHOYHOM MOJIEKYNbl; pa3BUTHE DIEKTPOHUKH HA MOJEKYJISIPHOM YpOBHE, CO3JaHUE
«MOJIEKYJIIPHBIX MAILIUH.

IIpakTnyeckoe 3aHsATHE.
Cemunap.

Xumus kak QyHgameHTanbHas Hayka.OcoOEHHOCTH U TeHACHITUHU pa3BUTH XUMUU B XX B.OCHOBHBIC
HaIpaBJICHUS Pa3BUTHUS COBpEMEHHON XuMuH Ha pyoexke XX - XXI BekoB.OCHOBHBIC HANIPaBICHUS
pa3Butus xumuu B XXI.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1.IIpopaboTka koHCTIeKTa Jekuid. 3yuenue yueOHo#, HAydHOH U METOUYECKON JIUTEepaTyphl, MaTepHUAJIOB
MEepUOANYECKUX U3AHUI MO TAaHHOU TeMeE.

2. ITonrotroBka K omnpocy.

Tema 2. HoBble MaTepuaJibl M OKPLITUA: CUHTE3 U cBolicTBa. (ITK-5)
Jlekumus.

Baxwueiimue npoOnembl Hayku o warepuanax. Kiaccudukanus (QyHKIMOHATBHBIX HEOPraHMYECKHX
MaTepuanoB. OU3NKO-XUMHUECKHE IPUHIUIBI KOHCTPYHUPOBAHUS HOBBIX MaTE€PHUAIIOB.

Marepuanbl MUKPO- 1 HAHO3JIEKTPOHUKH.

Komnosunnonneie  marepuansl. OCHOBHBIE HampaBieHHs H  Kilaccupukanus. Meramiudeckue
KOMITO3ULIMOHHBIE MaTepHabl.. KepaMuueckne KOMIO3ULIMOHHBIE MATEPUAIIBL.

[TopomkoBeie MaTepuanbl W H3ACIUS HAa OCHOBE kene3a. [Ipou3BOACTBO KEIE3HBIX IOPOILKOB.
[TopomikoBeie cTamnu.

MeTauiel U CIUIaBEI CO criciuaJbHbIMU CBOMCTBaMH. }KaponquHHe CIIJIaBBI.

MarautHele ¥ CBEpXNpOBOZsAIIMEe MaTepuaibl. HoBble MarurorBepable Marepuanbl. HoBble
MAarHUTOMSTKHE Marepuaibl. Marepuansl [ MarHuTHoOM 3anucu. Depputsl. CBepXIpOBOASIINE
MaTepuabl.

CaepxtBepable Marepuainbl. COBpEMEHHBIN YPOBEHb UCCIIEI0OBAaHUM U IPOU3BO/ICTBA.
@YyHKINOHATIbHBIE TOKPHITUSA. MHOTOKOMIIOHEHTHBIE HAHOCTPYKTYPHBIE TUICHKH.

IlepcrieKTUBHBIE MTOIMMEPHBIE MAaTEPUAIIBI CO CIIELIMAIBHBIMUA CBOMCTBAMHU. BOIOpacTBOPUMBIE MOIUMEPBI
U IIEpCIEKTHBBl UX MCIOJIb30BaHMsA. HamoiHEHHbIE 3/1acTOMEpHBIE KOMIIO3MLIMOHHBIE MaTepHUallbl CO
CIELUAJIbHBIMU CBOMCTBaMU.

IIpakTnyeckoe 3ansATHE.
BricTyrieHre Ha ceMuHape ¢ I0KIaa0M 1o pedepary.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IlpopaboTka KoHCIIEKTa JeKIui M3yuenue yueOHOM, HaydHOM U METOJMUECKON JINTepaTyphl, MaTepHUajoB
MEPUOANYECKUX U3JAHUM.

2. [MonrotoBka pedeparos.

Tema 3. Xumus ku3HeHHbIX npoueccos (ITK-5)
Jlexknus.



HoBoe B XxumMum O€lKOB M HYKJIEMHOBBIX KHCIOT. HOBBIE MOAENTH CTPOEHHUS KJIETOYHBIX CTEHOK H
OMONIOTHYEeCKUX MeMOpaH, epeHoca XUMUUECKHUX BEUIECTB Yepe3 MeMOpaHbl. JIoCTHKEHUsI TeHEeTHYECKOM
uHXeHepuH. [IpUHLIMIBI KOHCTPYHPOBAaHUS HOBBIX O€JIKOB MeTomamMH OenlkoBoil uHxeHepuu. HoBble
JTOCTH)KEHUSI B XUMHU (PepMEHTOB M KO(aKTOpoB. MexaHM3MbI peryisiuuu ¢GepMeHToB. MHxeHepHas
sH3uUMonorus. MccnenoBanuss B 0ONacTH  MEXaHM3MOB TEepelauyd M peaju3allMd TeHeTHYEeCKOH
uHpopmanmu. Permmkauus JHK, JJHK-nommmepassl. Tpanckpunuus (cuare3 PHK na JIHK matpure).
PHK-nonumMepassbl, penpeccopbl U aKTUBATOPbI TPAHCKPUIILIUY. .

IIpakTH4eckoe 3aHATHE.
VYcTHOE BBICTYIIJIEHHE HA CEMUHApE 110 TeMe pedepara.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. ITpopaboTka koHCTIeKTa JeKui N3yuenne yueOHo#, HAydHOH U METOUYCCKON JINTEepaTyphl, MaTepUAIIOB
MEePUOANYECKUX U3TAHUM.

2. IloaroroBka pedeparos.

Tema 4. 3enenast xumus (IIK-5)
Jlekumus.
12 npuniunoB «3enéHoi XxuMun». OCHOBHBIE HAITPABICHUS B PA3BUTUH TEXHOJIOTUMN «3€TEHON XUMUM.

Hogeitmme metonpl cuHTe3a. XUMHUYECKHE IPOLECCHI MO JACHCTBHEM YIbTpa3Byka. lMcmonp3oBaHue
MUKpPOBOJH B CHHTE3€. DJICKTPOXMMHUYECKHE METOMABI. DJETaHTHBIM M PEHTAOCTbHBIA CHUHTETHYCCKUI
JIN3aMH.

Karamu3 u 3enenas xumusi. buokaranms. [IpenmyniectBa GMoKaTann3a Uit POMBIIIUIEHHOTO MTPUMEHEHHS.
[TpoOieMbl COBEpIICHCTBOBAHUSI TPOMBINUIEHHOTO OWoKaranm3a. bakrepuanbHOe 0O0OTameHHe TOYBHI.
Ob6nactu mpuMeHeHus 0aKkTepuaabHOTO oOorameHus. buonsocrepuueckne MonuduKaIuu.

AnpTepHaTUBHBIE PACTBOPUTENIN. 3€JI€HBIE paCTBOPUTENN. Peakuiun B OTCYyTCTBUM pacTBOpUTENs. MloHHBIE
KHUAKOCTH. CBEPXKPUTHUUECKUH YITIEKUCIBIHN ra3. CBepXKpUTHUECKas BOJA.

AnpTepHaTUBHBIE UCTOYHUKM 3Hepruu. IlapHuxoBele raspl. ConmHeuHas sHeprus. OKkeaHMYECKHE BOJIHBI.
I'mpposnextpuuectBo. Berep. IeorepmanbHass sHeprus. Bopmopon. fAnepnas Oneprus. buonuzens.
buoromniBo. MUKpOOHBIE TOTTMBHBIE 3JIEMEHTHI.
3eseHbIe peareHThI.
IIpuMepsl 3e51eHBIX TPOU3BOICTB.

IIpakTnyeckoe 3ansATHE.
1. Cemunap
IIporpecc Hayku U pOJIb «3€JI€HON XUMHW» B COBPEMEHHOM MUDE.
O6mure noaxoap! K orieHKe 3(h(HEKTUBHOCTH TIPOBEACHHUS MPOLIECCOB C TOUKH 3PEHUS 3€TICHON XHUMHUH.
AHanu3 TEXHOJIOTUH MPOU3BOJICTBA C HUCIIOJIB30BAHUEM IIPUHIUIIOB «3€JIEHON XUMUMNY.
2. YcTHOE BBICTYIIJICHHE TI0 TeMe pedepara.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. IlpopaboTka KoHCIIEKTa JeKIuil M3yuenue yueOHOM, HaydHOH U METOJMUECKON JINTepaTyphl, MaTepHUajoB
MEPUOANYECKUX U3JAHUM.

2. [MonrotoBka pedeparos.

Tema 5. Cynpamosiexynasipuas xumus (IIK-5)

Jlexknus.
1. O6mwme npencraBnenus. Kiaccupukanus cynpaMoJeKyJIspHBIX COEAMHEHHH «XO3iUH - TOCThY.
Penienitoppl, KOOpIMHALMS M AHAJIOTUS «3aMOK-KIIIOU». XEJNaTHbIM W MaKpOUMKINYECKUH 3D EKTsI.
[Ipenopranusanus U KOMIUIEMEHTapHOCTb. [Ipupona cynpaMosieKysipHbIX B3aUMOICHCTBUN.
2. XuMHs JKU3HEHHOB@)XXHBIX IpoueccoB. CBs3bIBaHUE U TPAHCIOPT KHUCIOPOJA I'eMONIOOMHOM.
buoxumudeckas cOopka.
3. Xumus kpayH-coenuHeHui. KpayH 3upbl: OTKpbITHE U 001aCTh TPUMEHEHHUs, CHUHTE3. CEeJIeKTUBHOCTD
KaTHOHHOTO ~ KOMILIEKCOOOpa3oBaHMsA ¢ ydacTueM KkpayH 3¢upo. CynpaMmonekyispHas XUMMs
KpayH3aMEeLEeHHbIX TOPQUPUHATOB U (PTATOLMAHUHATOB METAIIIOB.



4. CBs3pIBaHME aHUOHOB. brosornueckne penenTopbl aHHOHOB.
5. CBsI3pIBaHME HEUTPAJIBHBIX MOJIEKYI. DyIIepEHBI.
6. Mnxenepus kpuctauios. KoopauHanMoHHbIe TOJIMMEPBl. buoMUMeTH4YeCKre CTPYKTYPBI.

7. Temmnarel 1 camocOOpKa: 1eNW U 3aAa4u, TepMHUHOJIOTHA. bruoxumudeckas camocOopka. TemrmaTabie
a¢hdexTrl B cuHTE3e. TepmomnuaMuueckass MoJIeb: caMoCcOoOpKa MOPp(HUPHUHOBBIX KOMIUIEKCOB ITMHKA.

8. MonexkynspHble ycTporcTBa. Marepuanbl Uisi HETMHEWHON ONTHUKHU: OCHOBBI HEJIMHEWHOW OINTHKH,
MaTepuaibl JISHETUHEHHON ONTUKUA BTOPOTO U TPETHETO

9. buomumetnka. CynpamoneKkyasipHas OMOXUMHUSL.
IIpakTH4eckoe 3aHATHE.

OcHOBHbIE TIOHATHUS U TEPMUHBI CyTIpaMoJIeKyIsipHOi xumuu. [Ipupoaa cynpamonekyasipHbIX
B3auMoelicTBuil. OCHOBHBIE PA3HOBHIHOCTH MOJIEKY/-X03s51eB. CympamMoJieKyJIsIpHbIe aHCaMOJIH.
Casi3pIBaHNE KaTHOHOB M aHHOHOB. CBsI3bIBaHHE HEUTPAIbHBIX MOJIEKY. MoJeKyIsipHble KPUCTAJUIbI.
Camocb6opka kpuctamioB. XKuakue kpuctamisl. CynpamMoekyaspHbie yeTpoiicTBa. CynpaMoieKysipHas
XUMHUS )KU3HU. bronornueckue cuctemsl U MX Mojenu. buomumeruka.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IlpopaboTka KoHCIIEKTa JeKIui M3yuenne yueOHOM, HaydHOM U METOJMUECKON JINTepaTyphl, MaTepHUajoB
MEPUOANYECKUX U3TAHUMN.

2. [MonrotoBka pedeparos.

Tema 6. Hanoxummusi u HanotexHoJsiornu (ITK-5)
Jlexknus.

1. Hanoxumus. Pasmepnsiii a¢¢pext. Knaccudukanus nanooowsextoB. Knaccudukanus MeTonoB cuHTe3a
HaHOYACTHIL. XUMHUYECKHE METOAbl CHHTE3a («CHHM3Y BBEpX»). MeTonbpl BH3yasM3allud U HCCIEIOBAHUS
HaHOYACTHII.

2 HanortexHomorusi. ®yHaamMeHTaJdbHbIE MW TPUKIAIHBIE HCCICIOBAHUSA: CBSA3b HAHOHAYKH U
HAHOTEXHOJIOTUU. MeXaHM4eCKrue HAaHOyCTpoicTBa. MarnuTHele HaHoMmarepuayibl. HaHoTexHOIOrMH B
MequiHe. Pa3BuTHe HAHOTEXHOJIOTHI.

3. Vmeponusle HaHomarepuanbl. Hanoanmaspl. @ymnepeHsl W MX nOpousBoaHble. HaHoTpyOkm, ux
knaccudukanus u cporictsa. OOmMe cBoiicTBa HAHOGOPM yTIIEpOa.

4. Hanomarepuanbl Uil SHEPreTUKU. TpaguLMOHHBIE M aJbTEPHATUBHBIE HCTOYHMKU SHEPTUU.
Hanomarepuaisl B TOIIIMBHBIX d11eMeHTax. HanoMarepuaisl a1 XpaHeHUs: BOLOPOAA.

5. Hanokaranu3s. O0uue cBoiicTBa karanu3aropoB. Kiaccudukanus katanuTuueckux peakiui. [IpuHuumnst
CTPYKTYPHOI'O U SHEPI€TUYECKOTO COOTBETCTBHSL.

IIpakTH4eckoe 3aHATHE.
YcTHOE BBICTYIUICHHE Ha CEMUHApE 10 TeMe pedepara.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. ITpopaboTka koHCTIeKTa JeKui 3yuenne yueOHo#, HAydHOH U METOUYECKON JINTepaTyphl, MaTepHUAIIOB
MEPUOANYECKUX U3TAHUM.

2. IloaroroBka pedeparos.

Tema 7. Anaau3 00bekTOB pKpy:xawieii cpensl (IK-5)
Jlekumus.

1. Bo3ayx. Uctounuku 3arps3aenus armocdepsl. [loarotoBka mpoOsl 3arpsi3HEHHOTO BO3yXa K aHAIIUZY.
MeTtoap! aganu3a.

Bopa. Ilokaszarenu kadectBa Boabsl. OTOOp mpoO BOAbL. TpaHCHOPTUPOBKA W XpaHEHHWE MPOO BOIBI
[ToaroroBka mpo0 BOIBI K aHATTU3Y.

[Tousa. [Tokazarenu kagecTBa mouB. OTOOp MPoO 1MOUBBI. METOBI BCKPBITUS MPOO IMOYBBI
2. MeTonb! aHanmm3a 00BEKTOB OKPYKAIOIICH CPEIIbI.
Xpomarorpadudeckrue METOIbI aHATTN3A.

[InanapHast pacmpenenuTensHas xpomarorpagusi. [asoBas xpomarorpadus BricokosddexkTuBHas
KHJIKOCTHAs XpomaTtorpagusi.



HonoobmenHas xpomarorpadpust
Onrtuueckue METObI aHAIN3A.

ATOMHO-3MHUCCHOHHAsI CIIEKTPOCKOMuUs. ATOMHO-abcopOiroHHas. CrnekTpooToMeTpusi B BHIUMON U
ybTpadroneToBoi 00nacTIX crekrpa. JIIOMUHECIICHTHBIE METO/IbI aHAIIN3A.

DNEKTPOXUMUYECKNE METO/IBI AaHATIN3A.

BonsramnepomeTpuyeckue METOABI aHAJINA3A.

ITorenmomeTpust

Kynonometpus

Konnykromerpus

Kamunnsipasrii anextpodopes.
IIpakTH4Yeckoe 3aHATHE.

Cemunap.

Mertopl aHanmu3a 0OBEKTOB OKPYKAIOIIEH Cpesibl: ONTUYECKUE, XpoMaTorpaduyeckue,
ANIEKTPOXUMHUYECKHUE.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. ITpopaboTka koHCTIeKTa JeKui 3yuenne yueOHo#, HAydHOH U METOUYECKON JIUTEepaTyphl, MaTepHUAJIOB
MEPUOANYECKUX U3TAHUM.

2. IloaroroBka pedeparos.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
* mocemaeMocts — 10 0aIoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Beenenue. Omnpoc 15 ITogpoGHbIit oTBeT 1 Bompoc - 3 6ami. MakcuMalbHOE KOJIMYECTBO
Oo6mue BOIIPOCOB-5.
TEH/ICHINN
pa3BUTHA
COBPEMEHHOMU
XUMUHU




Hosrie
MaTepHabl U
TIOKPBITHSL:
CHHTE3 U
CBOJMCTBA.

Pegepar

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZCEeT MaTEPUAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO

6-9 0auioB — pedepar COOTBETCTBYEeT TeMe, CTPyKTypa H
opopmiieHe B OCHOBHOM  OTBEYAaecT  BBIIIEHECPEUNCICHHBIM
TpeOOBaHUSAM, CTYOCHT BIIAQACET TMPEACTABICHHBIM MaTepUaloM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI;

3-5 ©Oamna — B CTpyKType M O(OpPMIICHHH IMPE3CHTAUH HMEIOTCS
HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
paloHaIbHO, MAJIO WUTFOCTPATUBHOIO MarepHasa, CTyIEHT BIaJeeT
HemoyHOW HMH(popManueil mo TeMe, 3aTpyAHSETCSl C OTBETaMH Ha
3aJ1aBacMbI€ BOIIPOCHI;

0- 2 6amyoB - B CTPYKType W OQOPMIICHHH NpPE3CHTALUN UMEIOTCS
HenopaboTKH, MaTepuall TPEACTaBlIeH CIUIOIIHBIM TEKCTOM, MaJlo
WTIOCTPAaTUBHOTO MaTepuala, CTyIeHT ciabo BianeeT nHpopMauen
[0 TeMe, IMpH OTBETE HCIIOJNB3YEeT 3arOTOBIEHHBIM  TEKCT,
3aTPYAHAETCS C OTBETAMHU Ha 33aBa€MbI€ BOIIPOCHI.

Xumus
SKU3HEHHBIX
MIPOLIECCOB

Pegepar

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
JOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U SMIUPHUYECKUX HCCIEIOBAHUN MOCHenHuX 3-5 Jer,
MPONEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3EHTAlMEHd  MOJY4YEeHHBIX
pe3yabpTaToB. I paMOTHBEIE OTBETHI HAa AOMOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTATHI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaTOpCKHe
CHOCOOHOCTH, BBICTYIICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHbI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyIllaeTcs, TeMa HCCIICAOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHE  OpPATOPCKHUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3€HTAlMEHd  MOJy4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHEHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTIENbHBIC OTBETHI Ha JOMOJHHUTENILHBIE BOMPOCH TPEOYIOT
YTOUHEHUS

1-2 Gamia - mpencTaBleHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOMIOJHUTENBHBIE BOIIPOCHI

10



3eneHass XUMHUA

Pegepar

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY HMCCIENIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U dMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHuX 3-5 Jer,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3EHTAlMEH  MOJY4YEeHHBIX
pe3yabpTaToB. I paMOTHBIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaTOpCKHe
CIOCOOHOCTH, BBICTYIICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHBI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyIlIaeTcs, TeMa HCCIICAOBAaHUSA pACKpPBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHEl ~ CpPEIHHUE  OpPATOPCKUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3EHTAlMEHd  MOJY4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHCHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTHENbHBIC OTBETHl Ha JOMOJHHUTEILHBIE BOMPOCH TPEOYIOT
YTOUHEHUS

1-2 Gamia - mpencTaBlIeHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET JIaTh OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI

Cymnpamonexyms
pHast XUMUS

Pegepat(
KOHTPOJIb
HbBIH

cpe3)

10

10 0amioB — CTYIGHT TpPaMOTHO BBHICTPAUBACT JIOTHKY CBOETO
JOKJIa/1a, PACKphIBACT TEMY MCCICNOBAaHUA, OMUPASICh HA PE3YIbTAThI
TEOPETUUECKUX U AIMIUPUUECCKUX UCCICAOBAHUM MOCIeAHUX 3-5 JIeT,
MPOJAEMOHCTPUPOBAHBI  XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUEHd  MOIYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTENBHBIEC BOIPOCH

7-9 OaqnoB -  CTyAGHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO
JIOKJIa/1a, PACKpPhIBACT TEMY MCCICNOBAHUA, OMUPASICh HA PE3YNIbTAThI
TEOPETUUECKUX WU SMIMUPUUYECKUX HUCCICIOBAHUN COBPEMEHHOM
KOPPO3UOHHOM HAayKH, MPOJEMOHCTPUPOBAHBI XOPOIINE OPaTOPCKHE
CHOCOOHOCTH, BBICTYIUICHHE COIMPOBOXKIACTCS TPE3CHTAIUCH, JaHBI
FPAMOTHBIE OTBETHI HAa OTMIECIBHBIC JOMOIHUTEIBHBIC BOIPOCH

5-6 ©OamioB - JIOTUKA BBICTYIUICHUS B OTACIBHBIX MECTaX
HapyllaeTcs, TEMa HCCJECIOBAaHUS PACKPBIBACTCS HE IOJHOCTBIO,
MPOJAEMOHCTPUPOBAHBI ~ CPEHUE  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAlUEHd  MOIYYCHHBIX
Pe3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOUHEHUS.

3-4 Oamnma — OTBET MPEICTABISICT COOOH MPOCTOE 3aYUTHIBAHHUEC
TEKCTa, OTNEIBbHBIC OTBETHl HA JOIMOJHUTEILHBIC BOMPOCH! TPEOYIOT
YTOYHEHUS

1-2 Gamna - mpeACTaBlIEHHBIC PE3yJbTaThl B Macce CBOEH HE HOBHI,
OTBET MPECTABIISACT COOO MPOCTOE 3aUNTHIBAHUE TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI HAa JOTIOJHUTEIbHBIC BOIIPOCH

11
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10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY HMCCIENIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U dMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHuX 3-5 Jer,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3EHTAlMEH  MOJY4YEeHHBIX
pe3yabpTaToB. I paMOTHBIE OTBETHI HAa AJONOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaTOpCKHe
CIOCOOHOCTH, BBICTYIICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHBI
IPaMOTHBIE OTBETHI HAa OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyIlIaeTcs, TeMa HCCIICAOBAaHUSA pACKpPBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHEl ~ CpPEIHHUE  OpPATOPCKUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3EHTAlMEHd  MOJY4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHCHHS.

3-4 Oannma — OTBET NPEACTABISAET COOOW MPOCTOE 3aYUTHIBAHHUE
TEKCTa, OTHENbHBIC OTBETHl Ha JOMOJHHUTEILHBIE BOMPOCH TPEOYIOT
YTOUHEHUS

1-2 Gamia - mpencTaBlIeHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABISAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET JIaTh OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI

10

CobecenoBanue MPOBOAMTCS IO 3apaHee BBLAAHHBIM Bompocam: 9-10
0aJUIOB BBICTABISACTCS, €CIIM CTYICHT OOHapyKWJI BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M IIyO0OKOe 3HaHHWE MNpPOrpaMMHOTO MaTepHaa,
yMEHHE CBOOOAHO  BBINOJNHATH  3aJaHds, TPEIYyCMOTPEHHBIE
MpOrpaMMoOM,  OCBOMBIIMA  OCHOBHYIO, U 3HAKOMBIH ¢
JOTIONTHUTENBHON uTeparypoid. OTBET MOCTPOEH JIOTUYHO, MaTepHual
W3JIaraeTcs 4YeTKO, $CHO, XOPOIIMM fA3BIKOM, apryMEHTHpPOBAHO,
YMECTHO HCIONB3yeTCs] HHGOPMALUOHHBIA M WILTIOCTPAaTUBHBIN
Marepuan (pUMepbl U3 NPaKTHKH, TaOnuuel, rpaduku u T.4.). Ha
BOIPOCHI OTBEYAeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
CYILIECTBY.

8-7 0amioB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETEHHBIMH, HMPUMEHATH
X Ha mpakTtuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIHUM SI3BIKOM, MIPHUBJIEKACTCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO IPU OTBETE JIOMyCKAET HEKOTOPhIE
MOTPEIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUUN
y4eOHOTO M JIEKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEpEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BOIPOCHI
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAaeT HEAOCTATOYHO TIyOOKHeE
3HaHU

0-4 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANbHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJu3e
MpakTHYeCKUX cuTyanuil. He MoxkeT mnpuBecTH mnpuMepsl U3
peanbHOM mpakTHKU. HeyBepeHHO M JOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuibHO OTBEYaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

Hanoxumusi u | Pedepar
HAHOTEXHOJIOTH
U
AHanu3 Cobeceno
00BEKTOB BaHHe(KO
PKpyXaromel | HTPOJbH
Cpenbl blil cpe3)
ITocemniaemocThb

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT nmoceTws He MeHee 80% 3aHATHil

4-6 6amnoB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit

1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
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| 9. | Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM IO JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 1. Beenenne. OOmiye TeHISHIIMNA Pa3BUTHSI COBPEMEHHOW XUMUHU
1.0coGeHHOCTH U TEHACHITUHU pa3BUTHUS XUMUU B XX B.
2.Xumus Kak pyHIaMeHTaIbHAas HayKa.
3.OcHOBHBIC HaIIpaBJICHUS Pa3BUTHUS COBPEMEHHON XMMHUH Ha pyoeke XX - XXI Bekos.
4.OcHOBHBIE HalpaBiIeHUs pa3BUTHSA XuMuu B XXI.
5. @yHIaMeHTaIbHbIE 3aKOHBI XUMUU U BHITEKAIOIIUE U3 HUX CIEICTBUSI.
6. Baxxneiimue crucreMbl 6a3MCHBIX HHAUBUIOB, KOTOPBIE PACCMATPUBAET XUMHUSL.

Pedepar

Tema 2. HoBble MaTepualbl U MOKPBITHSA: CUHTE3 U CBOMCTBA.
Tewmsl pedepatos:
AKTyaJbHbIE TPOOJIEMBbI TEXHOJIOTUN U MaTepHUaIOBEACHUS OIYTPOBOIHUKOB.
ITpuGOpBI M TEXHOJIOTHSI HA OCHOBE HEIUIAHAPHOTO KPEMHHUSI.
Hanonopomiku: rnosyyeHue u CBOMCTBa
OOBbeMHBIE HAHOCTPYKTYPHbIE MaTePHAJIBL.
Yrnepoa-yriepoaHbie KOMIIO3UIMOHHBIE MaTepUaIbl
CaepxnpoBozsIye MaTeprabl.
HoBble MarauTOoTBEpABIE MATEPUAIIBIL.

NN Rk DD =

HoBrie MaranTomMsarkue MaTtcpualbl.

Cunres BBICOKOIIPOYHBIX IMOJIUKPUCTAJIIIOB U3 I‘pa(i)I/ITa C HUCIIOJIb30BAHUECM CJIIOKHOJICTHUPOBAHHBIX
KaTaJin3aTopoB.

10. BrlpamuBaHue KpyIHbIX MOHOKPUCTAJIJIOB aJIMa3a.
11. HoBble TEKCTHIIBHBIE MAaTEPHAIIBbI CIIEHUAIBHOIO HA3HAYECHUS.
12. ®oToaKTUBHBIE T€TEPOLUKINYECKNE TIOTUMEPHI.

Tema 3. Xumus *KU3HEHHBIX IPOLIECCOB
Tunossie TeMbI pedeparoB

1. BO3MO)XHOCTH MOJICTUPOBAHUS HEKOTOPHIX OMOIOTHUECKUX (PYHKIIHI B HE)KUBBIX XUMHUUECKHUX
CUCTEMaXx.

2. HoBble Mozmenu CTpOEHHs KJIETOYHBIX CTEHOK M OMOJOTMYECKHX MEMOpaH, MepeHoca XUMHUYECKHUX
BEIIECTB Yepe3 MEMOpPaHBI.

3. JlocTrKeHHs TeHETHYECKON 1 OETKOBOM MHIKEHEPHUH.
4. HoBble TOCTHXECHHS B XUMHUHU (DEPMEHTOB B KO()aKTOPOB.
5. HxeHepHast SH3UMOJIOT UL

13
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6. Ycnexu cunresa jgekapcTB B XX Beke. CTaHOBICHHE XUMHUHA BUTAMUHOB.
7. Uctopus pacmimpoBKH TeHETUYECKOTO KOoja.
8. OcoOeHHOCTH coCTaBa U CTPOCHUS (PU3NOTIOTHUECKU aKTHBHBIX BEIIECTB.

Tema 4. 3eneHast Xumus
Tunossie TEMBI:
1. Karanus u 3eneHast XuMusl.
2.3e5eHble paCTBOPUTEIH.
3.MukpoOHBIEC TOTUTUBHBIC SJIEMEHTHI.
4.broTornnuso.
5. @apmaneBTu4eCcKas MHIAYCTPUS U 3€JIeHas XUMUSL.
6.3e51eHas XMMUS U MIOJIMMEPHAsi TPOMBIIIJIEHHOCTb.
7.3eneHast XMUMUS U CEIbCKOE XO35HUCTBO.
8.BonoponHas sHepreTuka: npouuioe, HacToslIIee, MPOTHO3bl Ha Oyay1ee.
9.Bo10poIakKyMyaIUpPYIOIIKE MaTEPHAIIbl B AIEKTPOXUMUYECKUX CUCTEMAX.

Tema 5. CynpamoiiekyasipHast XUMUS
TumnoBwie TEMBI:

1. IIpenmeT u 3a1auu CynpamMoIeKyIIpHONA XUMHUH. FICTOKM U OCHOBHBIE HTaIlbl pa3BUTHUS
CYIIPaMOJIEKYIISIPHON XUMUH.

2. KooparHanmoHHbIE CyIIPaMOJIEKYJIIPHbIE KOHCTPYKIIMH

3. I'a30BbIe ruApaThl: COBPEMEHHOE COCTOSIHUE, IIEPCIIEKTUBBI UCCIIEI0BAHUI. .

4.0OCcHOBHBIE IPUHIUIIBI YCTPOICTBA U pabOTHI OMOIOrMYECKUX MAKPOMOJIEKYIISIPHBIX MAIINH
5.CynpaMoseKysipHble yCTPOMCTBA B KUBBIX CUCTEMAX.

6. ickyccTBEHHBIE CyNIPaMOJIEKYJIIPHBIE CUCTEMBI HA OCHOBE OPTraHUYECKUX COESANHEHUN.
7. KaBUTaHIbI KaK MOJICKYJISIPHBIE X0351€BA.

8. Murepkanarel rpagura.

9. lleonuTsl: cTpoeHuUe, KIacCupUKAIUs, TIPUMEHEHHE.

10. Karenansl u porakcansl. MoneKyJisipHble MaIlIMHbI HA OCHOBE KATEHAHOB U POTAKCAHOB.
11. CynpamonexymnsipHas Xumusi QyJuiepeHOB

12. CynpamornexyinsipHas (OTOXHMUSI.

Tema 6. HanoxuMus 1 HAHOTEXHOJIOTUH
THIIOBBIC TEMBI:
MeTonb! moMy4YeHHs U CTAOMIN3ali HAHOYACTHIL.
Karanu3 Ha HaHo4YacTHIIAX U ICOIUTAX.
Hanomarepuans! 1151 XpaHeHHs BOJOPO/aA.
MarHuTHble HaHOMaTEPHUAIbI.
Hanouactuiipl B OMOJIOTHMH U MEIULIMHE.
XUMHUYECKNE HAHOPEAKTOPBI.
®doToxumus 1 HaHO(OTOHUKA
[IpuMeHeHue yrinepoaHbIX HAHOTPYOOK.

AR SR BRSO e

MCTOIILI HCCIICAOBAHUS HAHOYACTHUII.
CobecenoBanue

Tema 7. Ananus 00bEKTOB PKPYKAIOLIEH Cpe/Ibl



KonTposbHbIe Bonpockl 0 TeMe «BosibTaMnepoMeTpruyecKuii aHAIN3»

1. Yto nexxutr B OCHOBE mossiporpaduueckoro merofa aHanuza? Kakwe CymecTByIOT pa3HOBHIAHOCTH
nosisiporpadun?

2. Kaxkoii Tok Ha3bIBaeTCs npeaeabHbIM (TudPpy3noHHBIM)?

3. Kakue TpeOoBaHus NPEABABISIOTCA K MHAUKATOPHBIM 3JIEKTPOaM B mosisiporpaduu?

4. KakoBbl JOCTOMHCTBA W HEIOCTATKA PTYTHOTO KamNEJIbHOTO 3JIEKTPOJIa M TUIATUHOBOTO BPAIAOIIECTOCS
anekTponaa?

5. Kakue amexTpoasl cpaBHEHUS UCTIONB3YIOTCS B MOISIporpaduu?

6. I yero HeoOxoauM B mossiporpaduu OHOBBIHN IITEKTPOIIUT?

7. KakoBbl BOBMOXHOCTH MOJISPOrpauu P aHAJIU3€ OTACIIBHBIX BEIIECTB U UX cMecen?

8. KakoBa CymHOCTb U TEOPETUUECKUE OCHOBBI aMIIEPOMETPUUECKOTO TUTPOBAHUS ?

9. Urto o011ero u Kakue pa3indus MKy aMIepOMETPUICCKUM TUTPOBAHUEM U TTOJIsIporpadueii?

10. Kakue BemiecTBa MOXXHO ONPEICTUTh aMIIEPOMETPUUECKUM TUTPOBAHUEM?

11. Tunel KPUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUSI.

KoHTposibHBIE BONIPOCHI N0 TeMe KATOMHO-20COPOLMOHHBII aHATU3»

1. Ha dem ocHOBaH aTOMHO-a0COPOITMOHHBIN aHAU3: a) HA PETUCTPAIIUU TTOTJIONIEHUS CBETa aTOMaMH
BelIecTBa; 0) Ha PErUCTPAIMK CBETA, TOITIONIEHHOTO MOJICKYJIaMH BEIIECTBA; B) HA PErHCTPAILIUHU CBETA,
UCITYyCKaeMOT0 BO30YKICHHBIMH MOJICKYJIaMU?

2. Kaxkue criocoObl aTOMU3alUHU UCTIOIB3YIOTCS B aTOMHO-a0COpOLIMOHHOM aHan3e?
3. Kakwue roproyme cMecH UCIIOIB3YIOTCS JJIS IMOTYUYEHUs TJIaMEHH B aTOMHO-a0COpOIIMOHHON aHamu3e?
4. U3 KakuX OCHOBHBIX Y3JIOB COCTOUT aTOMHO-a0COPOIMOHHBIN criekTpodoTomeTp?

5. Kakue UCTOYHMKH U3ITy4EeHHsI UCTIOIB3YIOT B aTOMHO-a0COpOIIMOHHOM criekTpodotoMerpe? Kakum
TpeOOBaHUSAM JOKEH YIOBIETBOPSITh UCTOUYHUK U3TyUEHUS?

6. Kakue MeTopl onpeiesieHus] KOHIIECHTPAIMK BEIIECTB B PACTBOPE UCIIOIB3YIOT B
aTOMHO-a0CcOpOIIMOHHOM aHaIn3e?

7. Ha3zoBute 007aCTH MPUMEHEHHUSI aTOMHO-a0COPOIIMOHHOTO aHAIH3a.

8. Tlouemy meTon aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIIUY MPAKTHYECKU HE UCTIONB3YIOT JUIs
OTIpeeNICHUS IIEIOYHBIX METAIIIIOB?

9. MOXHO JI1 METOJIOM aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIINU ONPEACITUTh OMHOBPEMEHHO 2-3
s1eMeHTa B ux cMecu? Urto [ist 3Toro Heo0Xoaumo?

10. TIpuBeanTe MPUHIMITUATHHYIO CXEMY aTOMHO-20COPOIIMOHHOTO CIIEKTPOPOTOMETpA.

KoHTpoJsibHBIE BONIPOCHI 10 TeMe IMUCCHOHHBIN CNIEKTPAJbHBIN AHAJU3 U INIAMEHHAS YMUCCUOHHAS
CIEKTPOCKONMS

1. KakoBa npupoaa 1 NpOUCX0KICHHE aTOMHBIX SMUCCUOHHBIX CIIEKTpOB? [loueMy aTOMHbBIE CIIEKTPHI
HMMEIOT JJUHEeWYaThIi Xapakrep?

2. OT 4ero 3aBUCUT UHTEHCUBHOCTb CIIEKTPAJIbHBIX JTUHUN?
3. Ha3oBUTE OCHOBHBIE y3JIbI CIIEKTPAIBHBIX TPUOOPOB U YKAXKHUTE UX Ha3HAYCHUE.

4. Ha yeM OCHOBaH Ka4eCTBEHHBIN CIIEKTpaIbHbIN aHam3? Kakue mpuOopbl UCTIONB3YIOTCS ISt
MIPOBEJICHHS KAYECTBEHHOTO aHau3a?

5. Ot kakux (pakTOPOB 3aBUCUT UHTEHCUBHOCTH CTICKTPAIBHBIX JIMHHHA?

6. B 4yeM cyIHOCTh METOIOB KOJIMUECTBEHHOI'O CIIEKTPAIbHOIO aHa/In3a?

7. Kakoe cBolicTBa aTOMOB M HOHOB JISKUT B OCHOBE METO/Ia TUTaMEHHOU (oToMeTpHH?
8. Kakoii mpuHIUI MTOJI0KEH B OCHOBY paboTHI IJIaMEHHOTO (hoToMeTpa’?

9. Tlouemy MeTO TITAMEHHOW SMUCCHOHHON CIIEKTPOCKOTTMH OCOOEHHO MOIYJISIPEH PH ONPEACIICHUN
IIEJIOYHBIX U LIEJIOYHO-3EMEIbHBIX METaIIOB?

10. Kakumu crmocob6amu pacCYUTHIBAIOT KOJTUYECTBEHHOE COJIEP)KaHKE BEIIECTBA B METO/IE TIIIaMEHHOM
dhoTomMeTpun pacTBOpoB?

11. TlpuBenute 0OIIYIO XapaKTEPUCTUKY METOIOB SMUCCUOHHOTO CIIEKTPAJIBHOTO aHaJN3a.

12. IIpuBeaute OOIIYyIO XapaKTEPUCTHKY MeToaa GpoTomeTpun ruiamMmeHu. Kakue ocHOBHBIE TPpUEMBI paObOThHI
UCTIONB3YIOTCS B MeTozie oToMeTpuu miamenn? Kakue T0CTOMHCTBA U HETOCTATKU UMEET 3TOT METO.?
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KonTpoabHbie Bonpockl o Teme «JIloMuHecneHbIii aHaau3"

Yo Ha3bIBAIOT JIIOMUHECIIEHTHBIM U3 Ty4€HHUEM U KaKoBa €ro mpupoaa’?

ChopmynupyiiTe OCHOBHBIE 3aKOHOMEPHOCTH JTFIOMUHECLEHIIUH.

Kakue Buibl TIOMUHECLEHIIMM PA3JINYAIOT B 3aBUCUMOCTH OT CII0c00a BO30YX1eHUs?

Uro Takoe duryopecreHIus?

Yro Takoe KBAaHTOBBIH BBIXOJ B JIIOMUHECIICHIIMU U KaK OH BJIMSET Ha YyBCTBUTEIbHOCTh aHAIN3a?

A o e

[TpuBeauTE NPUHIMIIHATIBHYIO CXeMy NpHOOpa sl U3MEPEHUsI HHTEHCUBHOCTH (yopectieHuuu. C
YyeM CBsi3aHa HEOOXOAMMOCTh MCIIOIBb30BAaHU IBYX CBETO(UIBTPOB U IJI€ UX MECTO B cxeme?

7. Tlouemy /s u3mMepeHust (pryopecleHInN UCIOIB3YIOT TOJIBKO pa30aBIeHHBIE PACTBOPHI
koHueHrpamuen 10-3...10-4 mons/n u meHee?

8.  Kak cBa3aHa MHTEHCUBHOCTH (IIyOpECIEHIINU C KOHLIeHTpaluei? Kakue npuemsl GpiyopecrieHTHOro
aHaJIM3a OCHOBAaHbI Ha MCIIOJIb30BAHNHU TON 3aBUCUMOCTH?

9. HazoBute ¢akTopsl, BAUSIIONINE HA MHTCHCUBHOCTD JTFOMUHECIICHITHH.

10. IIpuBeauTe mpuMepbl KAYECTBEHHBIX ONMPEACTCHUN METOIOM JTIOMUHECIICHIIUN B TEXHUKE, CETbCKOM
XO3SMCTBE, MEIHUIIMHE U T.1I.

11. Ha3oBuTe OCHOBHBIE Y3JIbI MPUOOPOB JIJIs JIIOMUHECIICHTHOTO aHanu3a. [IpuBenuTe NpuHIMIHATHHYIO
CXEMY.

12. Vkaxxute OCTOMHCTBA U HENOCTATKH JJIOMUHECIICHTHOI'O aHAJIN3A.
KonTpouabHbie Bonpochl ""@oToMeTpUYecKHe MeTOAbI aHAaIM3a""

1. B ueM cymHOCTh KOJTOPUMETPUIECKOTO, (POTOMETPUUECKOTO U CIEKTPOPOTOMETPHUIECKOTO METOIOB
agannza?

. [IpuBectn ypaBHeHUe, cBs3bIBafonIe Koddduipent npomyckanus T ¥ ONTHYECKYIO INIOTHOCTD A.
. Kaxue akrops! BIusIOT Ha MOJSIPHBINA KO (GUIIMEHT MOINIOIIEHUS (€).

2
3
4. B Kkakux KOOpJIMHATAX MOXHO MPEACTABUTH CIIEKTP MONIOLIECHUS ?
5. KaxoBa cyurHocTs 3akoHa byrepa-Jlam6epra-bepa?

6

Kax mpoBoauTcst BEIOOP ONTUMAJIBHBIX YCIOBUN (HOTOMETPHUUCCKHUX ONPEICTICHUN: a) IJTMHA BOJIHBI; 0)
TOJIIIAHA CBETOTIOTIIOMIAIOIIETO CJIOS (KIOBETHI); B) KOHIICHTPAITHH.
7.  OOBsSICHUTE CYLTHOCTh METOJIOB OIMPEAEICHNS KOHIIEHTPAI[MN aHAJIU3UPYEMOro BeuiecTna: 1)
TpaJlyupoOBOYHOTO rpaduka; 2) MeToaa 100aBOK.
8. B kakom ciyuyae B HOTOMETPHUUYECKOM aHAIM3E UCTIONB3YETCsI CBOMCTBO aJIMTHBHOCTH ONITHYECKON
IJIOTHOCTH?

9. HazoBute 0COOEHHOCTH CIEKTPOPOTOMETPHH B YIBTPa(HUOIETOBOM 001aCTH CIIEKTPa U MPUBEIUTE
MIPUMEPBI KOJTMYECTBEHHBIX OTPEICICHUH.

10. Ha yem 0CHOBaH KaueCTBEHHBIN aHAJIU3 110 TIOTJIOMICHUIO B MH(PpaKpacHOU 00JacTu criekTpa’?

11. HazoBuTE OCHOBHBIE Y3716l TPUOOPOB JJIsI aHATM30B 10 CBETONOMIONEeHUI0. KakoBo Ha3HaueHUe
KQXXJIOTO U3 ATUX Y3JI0B?

12. Ha3zoBwure ¢oTromeTpudeckre mpuoopsl, NperHa3HauyeHHbIe Uil pabOoThI B: a) BUAMUMOM; 0)
yABTpa(HOIETOBOM; B) MH(YPAKPACHOM YUYaCTKE CIIEKTpA.

13. B KakoM CHEKTpaJIbHOM MHTEpBAJIC B KAYECTBE UCTOUHUKA CBETA MCIIONB3YIOT JIaMITy HaKaJIWBaHUs,
BOJIOPOAHYIO Jammy, wTudT HepHcTa, pryTHYIO Mamiry?

14. s xakux oOnacTel cekTpa npeaHa3HaueHbl IPUOOPHI, ONITUYECKUE JETATN KOTOPBIX BBHIITOTHEHBI U3:
a) crekia; 0) KBapIia; B) MOBapEHHOM comu?

KoHnTpoabHbie Bonpockl 10 TeMe «IloTeHuuoMeTpuyecKuii aHaIn3»

1. Ha yeM 0CHOBaHbI MOTEHIIMOMETPUYECKUE METObI AaHATN3A?

2. Kakas 3aBucumMocTb BeIpakaeTcst ypaBHeHHeM HepHcTa? [1osicHUTE CMBICT BXOASAIIMX B HETO BETUYMH.
3. YUro npencraBinsroT coboit anexrponsl [ u [Ipona? [IpuBenute mpuMepsl TUX IEKTPOIOB.

4. Kakue (pyHKIIUH BBITOIHSAIOT HHIUKAaTOPHBIE 3JIEKTPOJIbl M KAKHE — NIEKTPOIbI CPABHEHUS? YKaXKHUTE
TpeOOBaHUs, KOTOPHIE K HUM MPEIbSIBIISIOTCS.

5. IlpuBegure cxemy yCTaHOBKH ISl HOTEHUMOMETPUYECKUX U3MEPEHUN.

6. B dewm cymHoCTh NoTeHIHOMETpUYEeCKOTo onpeaenenus: pH pactsopa? Kakue nHaukaropHbie
AIIEKTPOJIBI MOTYT OBITh MCIIONIB30BaHbI I onpezeneHus pH?
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7. Kak ycTpoeH cTeKJIIHHBIH 21ekTpon? Kak MOKHO OIpeenuTh CTaHAapTHBINA NOTEHIMA 3TOTO
aneKkTpoaa? YKakuTe JOCTOMHCTBA U HEJOCTATKH CTEKJIIHHOTO JIEKTPO/Ia.

8. KakoBbI OCHOBHBIE TUIIBI HOHOCEJIEKTUBHBIX A1eKTpoaoB? Kak onu ycrpoensl? Kakue umeror
XapaKTEPUCTUKU?

9. YkaxuTte JOCTOMHCTBA, HEAOCTATKU U 00IACTH MPUMEHEHHS METO/1a IPSAMOM MOTEHIIMOMETPHH.

10.B xakux KOOpAMHATAX CTPOAT KPUBBIC MOTCHIIMOMETPUUECKOTO TUTpOBaHMsI? YeM 00ycClioBIMBaeTCS
BBIOOp KOOpAWHAT?

11. Ha3oBuTe COOTBETCTBYIONUIHE MApPhI AIEKTPOIOB U MPUBEIAUTE TPUMEPHI TOTCHIIHOMETPHUECKOTO
TUTPOBAHHUS C HCITOJIB30BAHUEM: a) PEaKIINH KUCIOTHO-OCHOBHOTO B3aUMOACHUCTBUS; 0) peaKIuii
OCaXJCHHS; B) PEAKIIU KOMIUIEKCOOOPA30BaHUS; T') PEAKIMil OKHUCIICHHUSI-BOCCTAHOBIICHHS.

12. Kakue Buabl IOTEHIMOMETPUH UCIIONB3YIOTCS B aHAJIM3E U HA YEM OHM OCHOBAHbI?
KonTposbHbie Bonpocsl mo Teme ""KonaykroMerpuyeckuii anaaus'

1. M3MepeHne Kakoro CBOMCTBA JIEKHUT B OCHOBE KOHAYKTOMETPUYECKOT0 aHanu3a? B Kakux eAuHHUILIax 3TO
CBOMCTBO U3MEPSIETCS U C TIOMOILBIO KAKUX YCTPOICTB?

2. Kaxkwue cBoiicTBa B KOHAYKTOMETPUH MIPUHATO 0003HAYAaTh CUMBOJIAMH ¢ U 1?

3. Kak npakTuyecKku OnpeaeistoT KOHIIEHTPAUI0 METOIOM NMpAMON KoHaykToMeTpun? [Touemy B
OCHOBHOM HCTIOJB3yeTCs Tpaduueckuil myTh pemenusa? Kakol Bu1 nMeeT rpalyupOBOYHBINA Ipaduk?

4. Kakue onpeneneHys HEBO3MOXKHO BBITOJTHUTH METOJIOM MPSIMOM KOHTYKTOMETPHH: a) ONpe/ieJIeHHE
Ka4eCcTBa JUCTUIUIMPOBAHHOM BOJIBI;, 0) COMEpIKaHMsI HATPHUS U Kallds B MOPCKOM BOJIE; B) OOIIETO

coZiep KaHMs TIPUMECel B TEXHUYECKOW CEPHOM KUCIIOTE; T') OOIIETO COAEPKaHMsI COJICH B MUHEPATbHBIX
Boxax? OTBET NOSCHUTE.

5. OxapakTepu3yiTe OCHOBHBIE Y3716l IPUOOpa AJI1 KOHTYKTOMETPUYECKOTO TUTPOBAHUSI.

6. M3o06pa3ute u 00bICHUTE XOJ KPUBOI TUTPOBAHUS CMECH CHUIIBHOM U CIIa00H KUCIIOT ILEeNI0UbIo (Ha
m000M KOHKpeTHOM Tpumepe). Kak HaiiTh 00beMbl, TOIeANTHEe Ha THTPOBAHUE KAXKIOTO U3 KOMIIOHEHTOB?

7. Kak Haxo[sT TOUYKY DKBUBAJIEHTHOCTH, €CJIM HA KPUBOW TUTPOBAHUS HET YETKO BBIPAKEHHOI'O U3ji0oMa?

8. Kakwue u3 nepeunciieHHbIX JOCTOMHCTB CIIEyeT OTHECTH K METOy KOHYKTOMETPUYECKOTO TUTPOBAHUS:
a) BBICOKAsl TOYHOCTh; 0) BHICOKAsI YYBCTBUTEIHHOCTH; B) BOBMOXKHOCTh TUTPOBAHHUS MYTHBIX U
OKpAaIIeHHBIX PACTBOPOB; I') BO3MOXXHOCTh aHAJIM3a CMECEeH JIBYX BEIIECTB 0€3 peABapUTEIHHOTO
paszesneHus; 1) BO3SMOKHOCTh TUTPOBAHUS B MPUCYTCTBUU TIOCTOPOHHUX 3JICKTPOIUTORB?

9. B ueM cymHOCTh BRICOKOUACTOTHOTO TUTPOBaHMs? KakoBbl 0COOEHHOCTH M3MEPUTEIHHOM armapaTyphbl
BBICOKOYACTOTHOTO TUTPOBAHUS?

10. Kakwue BB KOHAYKTOMETPUHU UCIIOIB3YIOTCS B aHAIN3E?

KouTtpoabHubie Bonpochl o Teme "Kysomerpudeckuii anaamnsz"

1. Kakoii MeTo KOJTMYECTBEHHOTO aHAJIN3a Ha3bIBAE€TCS KYJIOHOMETPUECH?

2. Kakue 3aKoHBbI JIe’KaT B OCHOBE KyJOHOMETpUU?

3. B yeM paznuune METOIOB MPAMOM KyJJOHOMETPUU U KYJTOHOMETPUYECKOTO TUTPOBAHUS ?
4. TlpuBenuTte MPUHIUITUATIBHYIO CXEMY YCTAHOBKHU VISl KyJJOHOMETPUYECKOTO TUTPOBAHUS.

5. Tlo kakoMy 3aKkOHy H3MEHSETCSl CHUja TOKa B XO/A€ MNPSIMOrO KYJIOHOMETPUYECKOTO OmpeaesneHus?
[IpuBenuTe npuMepsl IPSIMBIX KYJIOHOMETPUUECKHUX OTPEACTICHHIA.

6. Ha3BoBure Haumbosee pacnpocTpaHEHHbIE CHOCOOBI (PUKCHPOBaHMS TOYKM SKBUBAJICHTHOCTH B
KyJIOHOMETPUYECKOM TUTPOBAHUH.

7. YKaxuTe JOCTOMHCTBA U HEAOCTATKU KyJIOHOMETPUUYECKUX METOJIOB aHAU3A.
KonTpoabHbie Bonpockl o Teme «XpoMarorpaguyecKuii aHaJIn3»

1. B dWem cymHOCTh XpomarorpadHuuecKkoro pasieiieHHsl MO METOMy: a) Tra30aJacopOIMOHHON
xpomatorpaduu; 0) razoKuIKOCTHON xpomaTtorpaduu; B) paclpeaeTIuTeIbHONW JKHIKOCTHO-KHIKOCTHOM
xpomatorpadguu; r) ocamodyHOi xpomaTtorpaduu; 1) TOHKOCIOWHON XxpomaTtorpaduu; €) MOHOOOMEHHOM
xpomatorpaduun?

2. KakoBbI 0051aCTH TPUMEHEHUS, JOCTOMHCTBA U HEJIOCTATKH METOIOB aJCOPOITMOHHOM XpoMaTorpaduun?
3. Kakme tpeOoBaHMsA mpenbsABIAIOTCS K ajacopbeHtamM U pactBoputensm? HaszoBure Haumbomnee
pacrpocTpaHeHHbIE PACTBOPUTEIH U aJICOPOEHTHI B KUAKOCTHO-aICOPOLIMOHHOM XpoMaTorpaduu.

4. Kakue criocoObl IPUMEHSIOT IS ornpesiesieHus 3 (HeKTUBHOCTH XpoMaTorpaduuecKux paaeneHuin?
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5. KakoBsI 00:1acTH IPUMEHEHUs, IOCTOMHCTBA U HEJOCTATKU METOOB I'a30BOi XpoMarorpaduu?

6. Kakue TpeOoBaHHS TPEIBABIAIOTCS K JKUAKOW (aze B TazokUAKOCTHOW xpomatorpaduu? Kakume
BEIIECTBA MCIIONB3YIOT B KAUECTBE KHUIKOW (ha3bl, B KAYECTBE TBEPJOTO HOCUTES?

7. Jlaiite ompeneneHus CASAYIOIMMX IOHATHA: a) BBICOTa XpoMaTorpauyeckoro muka; O0) IIMpUHA
XpoMaTorpaguIecKoro MuKa; B) MPUBEACHHBINA yAECPKUBACMBI 00beM; T') OOITUH yAep)KUBaeMbIii 00BEM.

8. B uem cymHOCTh Kau€CTBEHHOTO XpOMAaTOrpa(pUueCKOro aHaau3a Mo BeIMYUHE yAEep)KUBAaeMoro oorema?
9. B yem CymHOCTh METOOB KOJIMYECTBEHHOTO aHaiW3a: a) abCOMIOTHON KaiuOpoBKH; 0) BHYTpeHHEH
HOpMaIM3aluy (HOPMUPOBKH); B) BHYTPEHHETO CTaHapra?

10. B yem cynrHocTh HOHOOOMEHHOH Xpomarorpaduu?

11. B yem cynrHoCTh pacipenenuTesbHol Xpomarorpaduu Ha Oymare? Jlaiite onpenenenue Rf.

12. Ha yem OCHOBaH KaueCTBEHHBII aHAJIN3 METOJAaMH OCAJI0OYHON U paclpeneIuTeNbHON XpoMaTorpadun
Ha Oymare?

13. IlpuBenute npUMEphl AHATUTHUYECKUX ONPEAEICHUH METOJaMH OCaJ0YHOM M paclpeneauTelbHOU
xpomarorpadguu Ha Oymare, yKaXKHT€ OCHOBHBIE CIOCOOBI M3MEpPEHUN TMpPU  KOJIHUYECTBEHHBIX
ONpEIEIICHUAX.

14. KakoBbl oOnacTu NMPUMEHEHHMsI, TOCTOMHCTBA M HEIOCTAaTKU a) TOHKOCJIOWHOW Xpomatorpaduu; 0)
0CaZI0uHOM XpoMarorpaduu; B) HOHOOOMEHHOM Xpomaroprpadun?

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-5)
1. OcHoBHBIE HanpaBieHUs pa3BUThUs Xumuu B XXI1.B

2. CoBpeMEHHOE COCTOSIHUE XMMUU CBEPXIPOBOIHUKOBBIX MaTepuaioB. BeicokoTemneparypHbie
CBEpXMPOBOAHUKHU. MeTonbl cuHTe3a. Merosbl uccienoBanusi. CBOMCTBa U MPUMEHEHHE.

3. HoBble onTuueckue Marepuansl. MeToasl cuHTe3a. Metoasl nccnenoBanus. CBONCTBA U IPUMEHEHHE.

4. MarnutHble MaTtepuaibl. [Ipupona Maruetnama. MaruuTHasi BOCOPUUMYMBOCTD M BU/Ibl MATHETU3MA.
MaruetoconpoTtusiieHre. CBsi3b MArHUTHBIX CBOMCTB CO CTPYKTYPOUl BELIECTBA.

5. XumMusi HaHOMaTEpHUaIoB U HaHOCUCTEM. CTPYKTypHast uepapxusi MaTepraioB. OU3MKO-XUMUYECKUE
MIPUHIIMUIIBI KOHCTPYUPOBAHUS HOBBIX MaTepUasoB.

6. HoBoe B xumMuu GEJIKOB U HYKJIEHHOBBIX KHCIIOT.

7. HoBble MOJIeNT CTPOEHUS KJIETOYHBIX CTEHOK M OMOJIOTHYECKMX MEMOpaH, MepeHOCca XUMHUUECKHUX
BEIIECTB Yepe3 MEeMOpPaHBI.

8. JlocTrxKeHUs TeHETUYECKOI U OETKOBOW MH)KEHEPHUH.

9. HoBble noctmkeHust B XuMu# PEepMEHTOB U KopakTopoB. NHKeHEepHast SH3UMOJIOTHSI.

10. 2 npuHnunoB «3enéHoil xumumn». OCHOBHBIE HAIPABJICHUSI B Pa3BUTUN TEXHOJIOTUHN «3€IEHON XUMUNY.
11. Karanus u 3eneHas xumus. buokaranus

12. AnprepHaTUBHBIE HCTOYHUKH SHEPTUN

13. MonekyssapHbIe COCTaBISAIONIME CYNPaMOJIEKYIsIpHbIX cucTeM. Knarparsl u uatepkanarsl. CTpoeHUE U
cBoiicTBa KiaTpaToB. Onpenenenre u Kiaccuukalys Kiarparos.

14. Tlomauel, kpayH-3¢upsl, KpunTauasl. KaButauasl v nukioaekcTpuabl KpayH-3¢upsl: ctpoeHue,
HOMEHKJIaTypa U CBOMCTRBA.

15. CynpamonekynsapHabie ancabau. Mmkenepus kpuctamwioB. CamocOopka B CynpaMoIeKyIsIpHbIC
aHcamb6u. MonekynspHble MamuHbl. O01ue Bonpocsl. OnpeaeneHue TepMUHa «MOJIEKYISIPHBIC MAILIUHBD).

16. OCHOBHBIE PA3HOBUIHOCTH XUMUYECKUX 3arpsi3HUTEIEH U UX UCTOUHUKU.. COBPEMEHHBIE METOIbI
XMMHUYECKOTO aHajn3a 00bEKTOB OKPYKAIOIEH CPEeIbl.

Tunosble 3aganusa 1 3adera (IIK-5)



19
1. Yem oTmuatorcs (pU3HUECKHE U XUMHUYECKHE CITOCOOBI MOTyYCeHUsT HAHOYACTHIT?
2. IlpuBenute mpuMepsl HAHOOOBEKTOB pazmepHOCTH 3; 2; 1; 0.
3. Kakue ocHOBHBIE CIIOCOOBI MOTyYEHHsI HAHOYACTHIL BB 3HaeTe?
4. Ha yeM OCHOBaHbI MOTEHIIMOMETPUYECKHE METObI aHATN3A?
5. Kakas 3aBucuMocTb BbipakaeTcsi ypaBHeHrueM Hepucra? [loscHUTE CMBICT BXOASIIIIUX B HETO BETUYMH.

6. KakoBa npuponia v NpOUCX0KJIECHUE aTOMHBIX SMUCCUOHHBIX CIIEKTPOB? [loueMy aTOMHBIE€ CTIEKTPHI
HMMEIOT JJUHEeWYaThIi Xapakrep?

7. Kakue crmocoObl aTOMH3AIMH UCTIONB3YIOTCSI B aTOMHO-a0COpOIIMOHHOM aHam3e?
8. Kakue TpeOoBaHuUs MPEABABIAIOTCA K MHAUKATOPHBIM 3JIEKTPOIaM B mosisiporpagun?

9. KakoBbI JOCTOMHCTBA M HEJOCTATKH PTYTHOTO KameJIbHOTO 3JIEKTPOJa M TUIATUHOBOTO BPAIAOIIETOCs
anekTponaa?

4.4. Illkana onieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHU) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)

I1K-5 JIeMOHCTpUpYeT 3HAHHWE OCHOBHBIX (YHJaMEHTAIBHBIX TEOPHH,

OCHOBHBIX HAIIPaBJICHUS COBPEMEHHOM OKCIIEPUMEHTAIIBHON W

TEOPETUYECKON XHUMUHU.

CriocoObeH KpPUTHYECKH TEepPEOLCHUBATh HAKOIUICHHBI ONBIT B
«3aUTEHO» YCIIOBUSIX Pa3BUTUS HAYKU U TEXHUKU U TBOPYECKU AHAIHU3UPOBATH

(50 - 100 6ayoB) BO3HUKAIOIIME HOBBIE MPOOIEMBI.

BriOupaer onTuManbHble MYyTH M METOIABl PELICHUS 3aJad Kak

JKCIIEPUMEHTAIIBHBIX, TAK U TEOPETUYECKHUX.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj H3jaraeTcs 4YeTKO, SCHO,

XOPOILUM SI3BIKOM, ApTYMEHTUPOBAHO

I1K-5 He opuenTupyercst B 6a30BbIX TEOPETUYECKHX BOIPOCAX OCHOBHBIX
pa3znenoB  (yHIAMEHTAJIbHOM XHUMHMH, TaK M  COBPEMEHHOMH
TEOPETUYECKOU U ITPAKTUYECKON XUMUHU.

He Moxer npuUMEHUTb TEOPHUIO Ul aHalIu3a KOHKPETHOMN
IIPAKTUYECKOM CUTYaLUU.

HenpaBuibHO  OoTBe4aeT Ha  IIOCTaBIEHHBIE  BOIPOCH  WIH
3aTPyAHSETCS C OTBETOM.

«HE 3aYTCHOY»
(0 - 49 6anon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUILUIMHBI, B TIEPBYIO OYepenb OOyYalomMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lelNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(POpManMOHHOE oOecledyeHrne AUCHUIUIMHBDY — yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUEHUE TUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCLIMILUINHEI.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu u3ydeHnn 1 MpopabOTKe TEOPETUICCKOTO MaTepralia HEOOXOIHMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Burnoposuu B.M., LlpirankoBa JIL.LE. ®u3uko-xuMus HAHOCTPYKTYPHPOBAHHBIX MAaTepuasoB : yueo.
nocobue Ui CTYIEHTOB TEXH. M KJIACCHUYECKHX YH-TOB, M3yUYalOIIMX BOMPOCHI HAHOMATEpUAIOBEICHHS U
HaHoTexHonoruii. - Tam60B: U3n-Bo [lepmmnua P.B., 2012. - 234 c.

2. Ceprees, I. b. Hanoxumus : monorpadmus. - 2020-09-18; Hanoxumus. - MockBa: MoCKOBCKHit
rocyaapcTBeHHbIN yHUBepcuTeT uMenu M.B. JlomonocoBa, 2007. - 336 c. - Tekcr : snexrponHsiii // IPR
BOOKS [caiir]. - URL: http://www.iprbookshop.ru/13145.html

3. ®axupmad b. Xumus HOBBIX MaTepuajoB M HAaHOTEXHOJNOTHH : [y4eO. mocoOue] : [Hayd. m3gaHue]. -
Honronpynusiid: M3nat. Jlom "Unatemnext", 2011. - 464 c.

4. JInucnuxun I'B., Onenun A.I1O., KynakoBa .M. Xumus noBepXHOCTH HEOPraHMYECKUX HAHOUYACTHII. -
Mocksa: Texnocdepa, 2020. - 380 c. - Tekct : snexrponnsiii / ObC «KoHCynbTaHT CTyaeHTa By3a U
MmeaBy3a [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785948366135.html

6.2 lHble UICTOYHUKHU:
1. Xumudeckas SHIUKIONEANS Ha caiTe « XuMHuK.py» - http://www.xumuk.ru/encyklopedia/
2. yueOHbIe MaTepHalbl Ha caiiTe Xumudeckoro akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

3. yuebHble  Marepuanbl Ha  caidte  xumuueckoro  (ak-tra  Kpacnospckoro I'Y -
http://kristall.lan.krasu.ru/Education
4.  yuebHple  Marepuanbl Ha  caite  kadenpel  pusxumum  PoctoBckoro - I'Y -

http://www.physchem.chimfak.rsu.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Abby FineReader 10.0

Omneparmonnas cuctema Microsoft Windows 10
Microsoft Office [Ipodeccronanbhsrii mioc 2007
Skype

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Scopus: 6a3a mannbix . — URL: https://www.scopus.com

2. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
4. Hayunas snextponHas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru

5. TamOoBckast oOnmacTHas yHUBepcaibHas Hay4yHas OubOnmorexka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



