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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:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

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:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
WuaukaTophl JOCTHKEHVSI KOMIICTCHITHH
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[IK-5 Cnocoben npoBoauts |Mcmone3yeT TeopeTHYecKHe OCHOBBI TPAaJULMOHHBIX U
paboTsl Mo 00paboTKE U HOBBIX pasnenon XUMUH npu pelIeHun
aHaImM3y poecCHOHATBHBIX 3a7a4
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
WCCIIEJOBAaHUHN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |Broreorxummueckue +
LUK

2 |buoopranngeckas +
XUMUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

NN B|W

Hanomarepuanosenen +
ue

7 |TlpenaunnomMHas +
MIPaKTHKA




o0

CrocoOsI pa3aeneHus | +
U KOHIICHTPUPOBAHUS

9|Crpoenue Bemecta | +

10|CynpamonekynspHas +
XUMHUS

11| Teopus pacTBOpOB +

12 | XuMHuuecKkue OCHOBEI +
OMOJIOTUYECKUX
MPOLIECCOB

13 | Xumus +
KOOPAUHAIIMOHHBIX
COEIUHEHUN

2. MecTo mucuuiuiaabl B cTpykrype OII 0akanaBpuara:

JlucuuiuinHa «AKTyallbHbIE HAlpaBlICHUs] COBPEMEHHOM XHUMHH» OTHOCUTCS K YacTH, (opMHpyeMon
yYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOWIEHUH, ydyeOHoro rutana OIl mo Hampasnenuto noarorosku 04.03.01
- Xumusl.

JucuuminHa « AKTyaJbHbIC HAIPABICHUSI COBPEMEHHON XMMHUMY U3Y4aeTcsl B 7 CEMECTpeE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 80
Jlexuuu (Jlexuum) 32
[Tpaktuueckue (Ilpakt. pab.) 48
CamocrostensHas padota (CP) 28
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp
1 Tema 1. Beenenue. Ompoc
OO0mue TeHIeHITUN
pa3BUTHUA 2 16| 4
COBPEMEHHOM
XUMHAH
2 Hossle MaTepuassl Pedepar
U TOKpbITHS: cuHTe3 | 6 | 8 | 4
U CBOMCTBA.
3 XUMUs )KU3HEHHBIX 4 6 | 4 Pedepar
MPOLIECCOB
4 3eneHast XUMust 4 | 6 | 4 Pedepar




5 CynpamonexymnspHa 6| s |4 Pecepar;
s XUMUA TectupoBanue
6 Hanoxumus u 6|6 | a Pedepar
HaHOTEXHOJIOTUU
7 Ananmu3 00bEKTOB CobGecenoBanue
PKpYKaroleu 4 |18 | 4
cpensl

Tema 1. Tema 1. BBenenue. O01mue TenaeHunu pa3putusi coppemennoii xumun (I1K-5)

Jleknus.
KoHnnenuuu coBpeMeHHON XMMHMU M MX MPaKTHYECKOe NMPUMEHeHHe. XUMUs Kak (pyHIaMeHTalbHas HaykKa.
Pa3BuBaroniyecss COBpEMEHHbBIE HAINPABICHUSA: KOMIIBIOTEpHAs XUMHUS, KOMIIBIOTEPHOE MOJAEIUPOBAHUE
MOJIEKYJ (MOJEKYISpHBIM TU3aliH) U XMUMHUUYECKHUX DPEAKLUil; CIMHOBas XUMHS; CUHTE3 U HCCIIEJOBAHUE
HAHOCTPYKTYp, pa3BUTHE U IPUMEHEHNE HAHOTEXHOJIOTUI; CUHTE3 MOJIMMEPHBIX MOIYIIPOBOJIHUKOB; XUMUS
Ype3BBIYAfHO OBICTPOTEKYIINX peakuuil (hemMToxumus); cHUHTe3 (YIJIepeHOB M HAHOTPYOOK; pa3BUTHE
XUMHHM OJUHOYHOM MOJIEKYNbl; pa3BUTHE DIEKTPOHMKM HA MOJIEKYJISIPHOM YpOBHE; CO3JaHHE
«MOJIEKYJIIPHBIX MAILIUH.

IIpakTH4Yeckoe 3aHATHE.
Cemunap.
Xumus Kak QpyHnameHTanbHas Hayka.OcoOeHHOCTH U TeHISHIIMH Pa3BUTHSA XUMUHU B XX B.OCHOBHbBIE
HaIpaBJICHUs pa3BUTHs COBpeMEHHOM Xxumun Ha pyoexke XX - XXI BekoB.OCHOBHbIE HAPABICHUS
pa3zButus xumuu B XXI.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTka KoHCTIEeKTa JieKuui. M3yuenue yueOHOM, HaydHOM U METOJMUECKON JINTEPaTypbl, MaTepHUajIOB
MEPUOANYECKUX U3JaHUI MO TaHHOU TEME.

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

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

Marepuanbl MUKPO- 1 HAHOJIEKTPOHUKH.

Komnosunnonneie  marepuansl. OCHOBHBIE HampaBieHHs H  Kilaccupukanus. Meramiudeckue
KOMITO3ULIMOHHBIE MaTepHabl.. KepamMuueckne KOMIIO3UIIMOHHBIE MATEPHUAIIBL.

[TopomkoBeie MmaTepuanbl W H3ACIUS HAa OCHOBE kene3a. IIpou3BOACTBO KEIE3HBIX IOPOILKOB.
[TopomikoBeie cTamnu.

MeTauisl U CIUIaBEI CO cricuaJbHbIMU CBOMCTBaMH. }KaponquHHe CIIJIaBBI.

MarautHele M CBEpXNpOBOZAIIMEe MaTepuaibl. HoBble MarurorBepable Marepuanbl. Hosble
MAarHUTOMSTKHE Marepuaibl. Marepuansl [ MarHuTHoOM 3anucu. @Depputsl. CBepXIpOBOASIINE
MaTepuabl.

CaepxtBepable Marepuainbl. COBpEMEHHBIN YPOBEHb UCCIIEI0OBAaHUM U IPOU3BO/ICTBA.
QOYyHKINOHAIbHBIE TOKPBITUS. MHOTOKOMIIOHEHTHBIE HAHOCTPYKTYPHBIE TUICHKH.
IlepcrieKTUBHBIE NTOIMMEPHBIE MAaTEPUAIIBI CO CIIELIMAIBHBIMUA CBOMCTBAMHU. BOIOpacTBOPUMBIE MOIUMEPBI
U IIEpCIEKTHBBl UX MCIOIb30BaHMs. HamosHEHHBIE 31acTOMEpHBIE KOMIIO3MLIMOHHBIE MaTepHallbl CO
CIEIIMAJIbHBIMU CBOMCTBaMH.

IIpakTnyeckoe 3ansATHE.
BricTynnenne Ha ceMuHape ¢ JJOKJIaI0M Io pedepary.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. IlpopaboTka KoHCIIEKTa JeKIuil M3yuenue yueOHOM, HaydHOH U METOJMUECKON JINTepaTyphl, MaTepHUajIoB
MEPUOANYECKUX U3TAHUMN.

2. [MonrotoBka pedeparos.



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

Jlexknus.
HoBoe B XxumMum O€lKOB M HYKJIEMHOBBIX KHCIOT. HOBBIE MOAENTH CTPOEHHUS KIETOYHBIX CTEHOK M
OMOIOTHYECKUX MeMOpaH, epeHoca XUMUYECKHUX BEUIECTB Yepe3 MeMOpaHbl. JIoCTHKEHUsI TeHEeTHYECKOM
uHXeHepuH. [IpHHLIMIBI KOHCTPYHPOBAaHUS HOBBIX O€JKOB MeTomamMH OenkoBoil uHxeHepuu. HoBble
JTOCTH)KEHUSI B XUMHU (PepMEHTOB M KO(paKTOpoB. MexaHM3MbI perymsiiuuu ¢GepMeHToB. MHkeHepHas
sH3UMoONorus. MccnenoBanuss B 0ONacTM  MEXaHM3MOB TEpelauyd M peaju3allMd  TeHeTHYEeCKOMH
uHpopmanmu. Permmkauus JAHK, JJHK-nommumepassl. Tpanckpunuus (cuare3 PHK na JIHK matpure).
PHK-nonumMepassbl, penpeccopbl U aKTUBATOPbl TPAHCKPUIILIUY. .

IIpakTH4eckoe 3aHATHE.
VYcTHOE BBICTYIUIEHHE Ha CEMHUHApE 10 TeMe pedepara.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTka koHCTIeKTa JeKui N3yuenne yueOHo#, HAydHOH U METOUYECKON JINTEepaTyphl, MaTepUAIIOB
MEPUOANYECKUX U3TAHUM.

2. IloaroroBka pedeparos.

Tema 4. 3enenast xumus (I1IK-5)
Jlekumus.
12 npuniumnoB «3enéHoi xuMun». OCHOBHBIE HAITPABIICHHS B PA3BUTUH TEXHOJIOTUMN «3€TEHON XUMUM.

Hogeitmme metonpl cuHTe3a. XUMHUYECKHE IPOLECCHI MO JACHCTBHEM YIbTpa3Byka. lMcmonp3oBaHue
MUKpPOBOJH B CHHTE3€. DJIEKTPOXMMHUYECKHE METOMABI. DJETaHTHBIM M PEHTAOCNIbHBIA CHHTETHYCCKUI
JIN3aMH.

Karamu3 u 3enenas xumusi. buokaranms. [IpenmyniectBa GMoKaTain3a Uit POMBIIIUIEHHOTO MTPUMEHEHHS.
[TpoOieMbl COBEpIICHCTBOBaHUSI TPOMBINUIEHHOTO OWoKaranu3a. bakrepuanbHOe 0OO0OTameHHe TOYBHI.
Ob6nactu mpuMeHeHus 0aKTepuaabHOTO oOorameHus. buonsocrepuueckne MonuduKaIuu.

AnpTepHaTUBHBIE PACTBOPUTENIN. 3€JIEHBIE PaCTBOPUTENN. Peakuiun B OTCyTCTBUM pacTBOpUTENs. MloHHBIE
KUAKOCTH. CBEPXKPUTHUUECKUH YITIEKUCIbIHN ra3. CBepXKpUTHUYECKas BOJA.

AnprepHaTUBHBIE UCTOYHUKM 3Hepruu. IlapHuxoBele raspl. ConmHeuHas sHeprus. OKkeaHMYECKHE BOJIHBI.
I'maposnextpuuectBo. Berep. IeorepmanbHast »Heprus. Bomopon. fnepnas Oneprus. buonuzens.
buoromniBo. MUKpOOHBIE TOTTUBHBIE 3JIEMEHTHI.
3eJeHbIe peareHThI.
IIpuMepsl 3e51eHBIX IPOU3BOICTB.

IIpakTn4yeckoe 3ansATHE.
1. Cemunap
IIporpecc Hayku U pOJIb «3€JI€HON XUMHW» B COBPEMEHHOM MUDE.
OO6mure noaxoap! K orieHKe 3(h(HEKTUBHOCTH IPOBEACHHUS MTPOLIECCOB C TOUKH 3PEHUS 3€TICHOW XHUMHUH.
AHanu3 TEXHOJIOTUH MPOU3BOJICTBA C HUCIIOJIB30BAHUEM IIPUHIUIIOB «3€JIEHON XUMUMNY.
2. YcTHOE BBICTYIIJICHHE TIO TeMe pedepara.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. IlpopaboTka KoHCIIEKTa JeKIui M3yuenue yueOHOM, HaydHOM U METOJMUYECKON JINTepaTyphl, MaTepHUajIoB
MEPUOANYECKUX U3JAHUM.
2. [MonroroBka pedeparos.

Tema 5. Cynpamosiexynasipuas xumus (IIK-5)
Jlexknus.
1. O6mwme mnpencrasnenus. Kiaccupukanus cynpaMoJeKyJIspHBIX COEAMHEHHH «XO3iMH - TOCThY.
Penienitoppl, KOOpIMHALMS M AHAJIOTUS «3aMOK-KIIIOU». XEJNaTHbI W MaKpOUMKINYECKUH 3} EKTsI.
[Ipenopranusanus U KOMIUIEMEHTapHOCTb. [Ipupona cynpaMosIeKysipHbIX B3aUMOACHCTBUN.
2. XuMHs JKU3HEHHOB@)XXHBIX IpoueccoB. CBs3bIBaHME U TPAHCIOPT KHUCIOPOJA I'€MONIOOMHOM.
buoxumudeckas cOopka.



3. Xumus kpayH-coequaenuii. Kpayn a¢upbl: oTKpbITHE U 00IaCTh IpUMEHEHHUs, cuHTe3. CeIeKTUBHOCTD
KaTMOHHOTO ~ KOMIUIEKCOOOpa3oBaHMA C yd4acTueM KpayH d¢upoB. CymnpamonekyispHas XUMHS
KpayH3aMEeLIeHHbIX TOPQHUPUHATOB U (PTATOLUAHUHATOB METAIIIOB.

4. CBs3pIBaHUE aHHUOHOB. bronornueckue penenTopbl aHHOHOB.
5. CBsi3pIBaHME HEUTPATIBHBIX MOJIEKYN. DyIIepeHsbl.
6. Unxenepusa kpuctaiioB. KoopauHamoHHbele moJiuMepbl. BuoMmuMeTnaecke CTpyKTYyphl.

7. TemnuiaTel 1 caMocOOpKa: LENMM U 3a7a4d, TepMUHONOTUsA. buoxuMmudeckas camocbopka. TemruiaTHbe
3¢ dexTsl B cuHTe3e. TepMoanHaMuueckas MOJIeb: caMOCOOpKa NOPPUPHUHOBBIX KOMIUIEKCOB ITUHKA.

8. MonekynsapHble ycTpoiicTBa. Marepuainbl Ajis HEIMHEWHOW ONTHUKU: OCHOBBI HETMHEWHON ONTHKH,
MaTepuaibl AISHEIMHEWHON ONTUKHA BTOPOTO U TPETHETO
9. buomumeruka. CynpamoneKkymnspHast OHOXUMUSI.

IIpakTnyeckoe 3ansATHE.
OcCHOBHBIE TIOHATHUS U TEPMUHBI CYNIpaMOJIEKyIsIpHON xumuu. [Ipupoaa cynpamonekyasipHbIX
B3auMojeiicTBUil. OCHOBHBIE PA3HOBUIHOCTH MOJIEKYI-X0351eB. CynpaMoJIeKyJIsspHbIe aHCaMOJIH.
CBs3pIBaHNE KATUOHOB ¥ aHHOHOB. CBsI3bIBaHME HEUTPAJIbHBIX MOJIEKY. MOJEKyIsIpHbIE KPUCTAIUIBI.
Camoc0Oopka kpucramios. XXunkue kpucramisl. CynpaMonekyisipHbie yeTpoiicTBa. CynpaMoneKynspHast
XUMMS )KU3HU. bronornueckue cuctemsl U X MoJenu. buomumeruka.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. [TpopaboTka koHCTIeKTa JeKuid 3yuenne yueOHo#, HAydHONH U METOUYCCKON JIUTEepaTyphl, MaTepUAJIOB
MEPUOANYECKUX U3TAHUM.

2. IloaroroBka pedeparos.

Tema 6. Hanoxumusi 1 HaHoTexHogoruu (ITK-5)
Jlekuus.

1. Hanoxumus. Pasmepnsiii addext. Knaccudpukamus sanooObexkToB. Kiaccudukanus MeTomoB CHHTE3a
HaHOYACTHIl. XUMHUYECKHE METOABl CHUHTE3a («CHH3Y BBEpX»). MeTombl BH3yaJM3allid U HUCCIICIOBAHUS
HaHOYACTHII.

2 HauorexHonorusi. @yHAaMeHTaldbHble U TMPUKIAIHBIE MCCIEIOBAHUSA: CBSA3b HAHOHAYKH U
HAHOTEXHOJIOTUH. MeXaHM4eCKUe HAaHOyCTpoMcTBAa. MarnuTHele HaHomarepuanbl. HaHoTexHOIOrMM B
MeguiHe. Pa3BuTHe HAHOTEXHOJIOTUM.

3. Vmnepomubie HaHomarepuaibl. Hanoanmmaspl. @ymiepeHpl W HMX Npou3BoaHbIe. HaHOTpyOKM, HX
Kiaccudukanus u cBorictea. O0mMe CBOMCTBAa HAHOPOPM yTIIepoa.

4. Hanomarepuanbl Il SHEPreTHKU. TpaguIMOHHBIE M aJbTEPHATUBHBIE HWCTOYHUKU SHEPTUU.
Hanomarepuasnsl B TOIITUBHBIX 35ieMeHTaX. HaHoMaTepuaibl At XxpaHEeHHUs] BOAOPOAA.

5. Hanokaranuz. O6mue cBoiicTBa katanu3atopoB. Kinaccudukarus karamutuaeckux peakiuid. [IpuHIumb
CTPYKTYPHOTO U SHEPTETUYECKOTO COOTBETCTBHSI.

IIpakTnyeckoe 3ansATHE.
YcTHOE BBICTYIUICHHE Ha CEMHHApE 10 TeMe pedepara.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. IlpopaboTka KoHCIIEKTa JeKIuil M3yuenue yueOHOM, HaydHOM U METOJMUYECKON JINTepaTyphl, MaTepHUajoB
MEPUOANYECKUX U3TAHUM.

2. [MonroroBka pedeparos.

Tema 7. Ananu3 00bekTOB pKpyxaromei cpeast (ITK-5)
Jlexknus.

1. Bo3nyx. Uctounuku 3arpsisHeHus arMocdepsbl. [lonrotoBka mpoObl 3arps3HEHHOTO BO3yXa K aHAIH3Y.
MeToap! aHaIU3a.

Bona. Ilokazarenu kadectBa Boibsl. OTOOp mpo® Boxmbl. TpaHCIOPTHPOBKA M XpaHEHHE IMPOO BOABI
[ToaroroBka mpoO BOIBI K aHATH3Y.

[Touga. IToka3zarenu kayecTBa mo4ys. OTO6OpP Mpod MOUBBHI. METObI BCKPBITUS P00 MOYBbI
2. Metonpl aHann3a 00BEKTOB OKPYIKAIOIIEH CPEIbI.



Xpomarorpadudyeckre METO/Ibl aHAJIN3A.

[Inanapnast pacnpenenurensHas xpomarorpadus. I'azoBas xpomartorpadus BricokorddexTuBHast
XKHUIKOCTHAsI Xpomarorpadusi.

HNonoobOMmenHast xpomartorpadus
Onruueckue MECTOAbI aHaJIn3a.

ATOMHO-3MHCCHOHHASI CIIEKTPOCKOMHUA. AToMHO-a0copOumnonHas. CrekrpodoTroMeTpuss B BHIAUMOW U
yapTpadroneToBoi o0nacTaxX crnekrpa. JIloMuHeceHTHbIe METOIbl aHAIN3A.

DNEeKTPOXUMUYECKHE METO/IbI aHATTN3A.

Bonsramnepomerpuyeckie METOAbI aHATU3A.

[TorenumomeTpus

Kynonomerpus

Konnaykromerpust

Kanunnspasiii anekrpodopes.
IIpakTn4yeckoe 3ansATHE.

Cemunap.

MeTonb! aHanu3a 00BbEKTOB OKPYKAIOIIEeH Cpelibl: ONTHYECKHE, XpoMaTorpaguieckue,
AIIEKTPOXUMHUYECKHUE.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. IlpopaboTka KoHCIIEKTa JeKIui M3yuenue yueOHOM, HaydHOM U METOJMUECKON JINTepaTyphl, MaTepHUajoB
MEPUOANYECKUX U3TAHUMN.

2. [MonrotoBka pedeparos.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocenraemocts — 10 GamoB
*  TEKyIHUH KOHTPOJIbL — 70 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIid
* mpeMuanbHbIe OaTel — 10 6amioB

Pacnipenenenre 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. Mertonuka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. Tema 1. Omnpoc 5 ITogpoGHbIit oTBeT 1 Bompoc - 1 6amn. MakcuManbHOE KOJIMYECTBO
Brenenue. BOIIPOCOB-5.
Obmme
TEHJICHIIUU
pa3BUTHUSA
COBPEMEHHOMU
XUMHH




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

10

10 6anoB - cTyAeHT CBOOOTHO BIIaZceT MaTepHAIIOM, IEMOHCTPUPYET
IyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
BOIPOCHI UCHONB3Ys MPOPEeCCHOHATILHYIO TEPMUHOIOTHIO

6-9 0auioB — pedepar COOTBETCTBYEeT TeMe, CTPyKTypa H
opopmiieHHe B OCHOBHOM  OTBEYAaeT  BBIIIEHCPEUNCICHHBIM
TpeOOBaHUSAM, CTYACHT BIIQACET TMPEACTABICHHBIM MAaTepUaloM,
OTBEYAET Ha 3a/laHHbIE BOIIPOCHI;

3-5 ©Oamna — B CTpyKType H O(OpPMIICHHH IMPE3CHTAUH HMEIOTCS
HenopaboOTKM, Marepuan MpeNcTaBIeH B  IPE3CHTalUd  He
paloHaIbHO, MAJIO WUTFOCTPATUBHOIO MaTrepHasa, CTyIEHT BIaJeeT
HemoMHOW HMH(popManueil mo TeMe, 3aTpyAHSETCsl C OTBETaMH Ha
3aJ1aBacMbI€ BOIPOCHI;

0- 2 6amynoB - B CTPYKType W OQOPMIICHHH HpPE3CHTALUN UMEIOTCS
HenopaboTKH, MaTepuall MPENCTaBlIeH CIUIOIIHBIM TEKCTOM, MaJlo
WTIOCTPAaTUBHOTO MaTepuala, CTyIeHT ciabo BianeeT nHpopMauen
0 TeMe, IMpH OTBETE HCIIOJNB3YEeT 3arOTOBIEHHBIM  TEKCT,
3aTpPyIHAETCS C OTBETAMHU Ha 33aBa€MbI€ BOIIPOCHI.

3eneHass XUMHUA

Pegepar

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBaHMS, ONMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U SMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHUX 3-5 Jer,
MPOIEMOHCTPUPOBAHEl ~ XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3€HTAlMEHd  MOJy4YEeHHBIX
pe3yabpTaToB. | paMOTHBIE OTBETHI HAa AJOMOIHUTEIBHBIE BOIPOCHI

7-9 ©OamnoB -  CTYAGHT TPaMOTHO BBICTPAMBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIEIOBAHMS, OMMPAsCh Ha PE3yIbTATHI
TEOPETUUECKUX WIM SMIMPUYECKUX HCCIEIOBAHUNA COBpEMEHHOU
KOPPO3HOHHON HAyKH, MPOAEMOHCTPHUPOBAHBl XOPOILINE OpPaToOpCKHe
CHOCOOHOCTH, BBICTYIJICHHE COMPOBOXIACTCS TMPE3CHTALUEH, TaHbI
IPaMOTHBIE OTBETHI HA OTJENIBbHBIE JOMOJHUTEIbHBIE BOIPOCHI

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyIlIaeTcs, TeMa HCCIICAOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHEl ~ CpPEIHHE  OpPATOPCKHUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3€HTAlMEHd  MOJy4YEeHHBIX
PE3YyJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHEHHS.

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

1-2 Gama - mpencTaBieHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABIAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOMIOJIHUTENBHBIE BOIPOCHI

10



Cymnpamonexys
pHast XUMUS

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

B Tecte 20 Bonpocos, 0,5 6anna 3a Kax bl IpaBUILHBINA OTBET

Hanoxumug u
HAHOTEXHOJIOTHU
"

Pegepar

15

10-15 GanymoB — CTYOEHT TPaMOTHO BBHICTPAWBACT JIOTUKY CBOETO
JIOKJIaZia, pacKphIBAET TEMY MCCIENIOBaHMS, OMMPAsCh Ha PE3yIbTAThI
TEOPETUUECKUX U dIMIUPHUYECKUX HCCIEIOBAHUN MOCHeNHuX 3-5 Jer,
MPONEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  IPE3€HTAalMed  MOJY4YEeHHBIX
pe3yabTaToB. I paMOTHBIE OTBETHI HAa AONOIHUTEIBHBIE BOIPOCHI

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

5-6 0OamnoB -  JIOTMKa BBICTYIUICHHS B OTAENBHBIX MeECTax
HapyIlIaeTcs, TeMa HCCIICAOBAaHUSA pACKpBIBAETCA HE IOJHOCTBIO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHE  OpPATOPCKHUE  CIOCOOHOCTH,
BBICTYIUIGHHE  CONPOBOXKAAETCA  NPE3EHTAlMEH  MOJY4YEeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHCHHS.

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

1-2 Gama - mpencTaBieHHBIE Pe3yJAbTaThl B Macce CBOEH HE HOBHI,
OTBET MPEACTABIAET COOOH MPOCTOE 3aYMTHIBAHUE TEKCTA, CTYICHT HE
MOJKET J1aTh OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI

11



10

CobecenoBanue MPOBOAMTCS IO 3apaHee BBIAAHHBIM Bompocam: 9-10
0aJUIOB BBICTABISCTCS, €CIIM CTYASHT OOHapyKWJI BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M IIyO0OKOe 3HaHHWE MpPOrpaMMHOTO MaTepHaa,
yMEHHE CBOOOAHO  BBINOJNHATH  3aJaHds, MPEIYyCMOTPEHHBIE
MpOrpaMMoOM,  OCBOMBIIMA  OCHOBHYIO, U 3HAKOMBIH ¢
JOTIONTHUTENBHON uTeparypoid. OTBET MOCTPOEH JOTUYHO, MaTepHual
W3JIaraeTcs 4YeTKO, $CHO, XOPOIIMM fA3BIKOM, apryMEHTHpPOBAHO,
YMECTHO HCIONb3yeTCs] HH(GOPMALUOHHBIA M WIITIOCTPAaTUBHBIN
Marepuan (IpUMepbl U3 NPaKTHKH, TaOnmuuel, rpaduku u T.4.). Ha
BOIPOCHI OTBEYAeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
CYILECTBY.

8-7 0amnoB BBICTABISETCS, €CIU CTYACHT OOHApYKWJ JOCTATOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, HMPUMEHATH
X Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepHaj H3jaraercs
XOPOIIUM SI3BIKOM, MIPUBJIEKACTCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO PU OTBETE JIOMMYCKAET HEKOTOPhIE
MOTpeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
yueOHOTO M JICKIMOHHOTO Marepuaia, He B MOJTHOM 0ObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPUBJIEKAIOTCS HEJOCTAaTOYHO Beckue. Ha mocraBieHHBIE BOIPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodeCcCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mNpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTHYECKH HENOCIeI0BaTENbHO
u3naraerT Marepuan. HempaBuJIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIPOCHI WM 3aTPYIHAETCS C OTBETOM

10

10 6amnoB- crygent nocetun 100% 3ansTuit

10

bannel HauucisIOTCA 3a MOCTOAHHYIO AKTMBHOCTHL Ha CCMHUHAPCKHUX
3aHATHUAX

7. AHamus Cobeceno
00BEKTOB BaHHe(KO
PKpyXarommel | HTPOJbH
cpenbl blil cpe3)
8. [TocemaeMocThb
[IpemuansHbie OaILITBI
10. Hroro 3a cemectp

100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEeTHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA TI0 JUCHUUIUIMHE B  TPAJAUIMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Omnpoc

Tema 1. Tema 1. BBenenue. O0mue TeHISHIIMA PA3BUTHSI COBPEMEHHOW XUMUH

1.0co0eHHOCTH U TeHJICHIIUU PAa3BUTHUS XUMHH B XX B.

2. Xumus Kak GyHIaMEeHTaIbHAs HayKa.

3.OcHOBHBIE HaNpaBlIeHHUs Pa3BUTHsI COBPEMEHHOM Xxumun Ha pyoexe XX - XXI BekoB.

4.0OcHOBHBIC HampaBJeHUs pa3BUTHS XUMUU B X X1I.

5. CDYHI[aMeHTaJIbHBIC 3aKOHbI XMMHH U BBITCKAIOINMWEC U3 HUX CICACTBUA.

12



6. Baxxneiimue cucreMbl 6a3UCHBIX HHAUBUIOB, KOTOPBIE PACCMATPUBAET XUMHUSL.
Pedepar

Tema 2. HoBble MaTepualbl U MOKPBITHSA: CUHTE3 U CBOMCTBA.
Temsl pedepatos:
AKTyaJbHbIe TPOOJIEMBbI TEXHOJIIOTUN U MaTepHUaIOBEACHUS OIYTPOBOIHUKOB.
ITpuGOpBI M TEXHOJIOTHSI HA OCHOBE HEIUIAHAPHOTO KPEMHHUSI.
Hanonopomiku: rnosyyeHue u CBOMCTBa
OOBbeMHBIE HAHOCTPYKTYPHbIE MaTEPHAIBL.
Yrnepoa-yriepoaHbie KOMIIO3UIMOHHBIE MaTepUalIbl
CaepxnpoBozsIye MaTeprabl.
HoBble MarauToTBEpABIE MATEPUAIIBI.

XN R DD =

HoBrie MaranTomMsarkue MaTtcpualbl.

Cunres BBICOKOIIPOYHBIX IMOJIUKPUCTAJIIIOB U3 rpa(bHTa C HUCIIOJIb30BAHUECM CJIOKHOJICTUPOBAHHBIX
KaTaJin3aTopoB.

10. BripamuBaHue 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 MOJICTTUPOBAHUS HEKOTOPHIX OMOIOTHUECKUX (PYHKIIHI B HEKUBBIX XUMHUUECKHUX
CUCTEMaX.

2. HoBble Mozmen# CTpPOEHHs KJIETOYHBIX CTEHOK M OMOJOTMYECKHX MEMOpaH, MepeHoca XUMHUYECKHUX
BEIIECTB Yepe3 MEeMOPaHBI.

3. JlocTrKeHHs TeHEeTHYECKON 1 OETKOBOM MHIKEHEPUH.

4. HoBble TOCTHXEHHS B XUMHUHU (DEPMEHTOB B KO()aKTOPOB.

5. HxeHepHast SH3UMOJIOT UL

6. Ycnexu cuHTe3a JiekapcTB B XX Beke. CTaHOBJIECHWE XMMHUHU BUTAMUHOB.
7. Uctopus pacmin(ppoBKH T€HETHYECKOTO KOJIA.

8. OcobGeHHOCTH cocTaBa U CTPOEHUs (PU3HOIOTMYECKH aKTUBHBIX BELIECTB.

Tema 4. 3enenas xumus
TUnoBbIE TEMBI:
1. Karanus u 3eneHas Xumusl.
2.3eneHble pacCTBOPUTEIIH.
3.MuxpoOHbIE TOIITUBHBIE JIEMEHTHI.
4.BUOTOIIUBO.
5. dapmarieBTHYECKAsA UHAYCTPUS U 3€JICHAST XUMUS.
6.3es1eHas XMMHUSI U IOJIMMEPHAs TPOMBIIIIIEHHOCTb.
7.3eneHas XMMHS U CENbCKOE XO35HCTBO.
8.BomoponHas sHEpreTHKa: MPOIUIoe, HACTOsIIEe, TPOTHO3bI Ha OyayIIee.
9.BoaoponakKyMyaupyOIe MaTepUaIbl B AEKTPOXUMUYECKUX CUCTEMAX.

Tema 5. CynpamMoneKkyasipHast XUMHUS
Tunoseie TeMBI:
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1. IIpenMeT ¥ 3a1a4M CynpaMoJIEKyIIpHON XUMUU. VICTOKM M OCHOBHBIE 3Tallbl Pa3BUTHUS
CYNIPaMOJIEKYJISIPHON XUMUHU.

2. KoopanHamoHHbIE CyIPaMOJIEKYIIIPHbIE KOHCTPYKIIMH

3. I'a30BbI€ TUIpaThl: COBPEMEHHOE COCTOSIHUE, IEPCIIEKTUBBI UCCIICIOBAHMIA. .

4.OCHOBHBIE IPUHIIHUITBI YCTPOUCTBA U Pa0OTHI OMOIOTUIECKUX MAKPOMOJICKYIISIPHBIX MAIIUH
5.CynpaMosieKyasapHbIe YCTPOMCTBA B )KMBBIX CUCTEMAX.

6. ckyccTBeHHbIE CyIPaMOJIEKyIIpHbIE CUCTEMbI HA OCHOBE OPTraHUYECKUX COEAMHEHUN.
7. KaBuTaH bl KaKk MOJICKYJISIPHBIE X035I€Ba.

8. NuTepkanarsl rpadura.

9. LleonmuTsl: cTpoeHUE, KIaccuuKams, IpUMEHEHHE.

10. Karenanbl u porakcanbl. MoJIEKYIsipHbIE MAIlIMHBI HA OCHOBE KATEHAHOB U POTAKCAHOB.
11. CynpamonekyssipHast Xumust pyinepeHoB

12. CynpamonekynspHas (pOTOXUMUS.

Tema 6. HaHoxumus 1 HAaHOTEXHOJIOTUH
TumoBbIe TEMBI:
MeTo/b! TOMy4YeHus U CTa0MIN3allid HAaHOYACTHII.
Karanus Ha HaHOYacTHIIAX U IICOIUTAX.
Hanomarepuasnsl 1151 XpaHeHUs BOIOPOJA.
MarnuTHble HAHOMaTEPHAJIBI.
HanouacTHilsl B OMOJIOTMN ¥ MEIULIMHE.
XHUMHUYECKHE HAHOPEAKTOPBI.
doroxumusi 1 HAHO(POTOHHKA
[TpuMmeHeHHe yTIIepOaHBIX HAHOTPYOOK.

A G B Al o

Mertons! ucciieqoBaHu HAHOYACTHII.
CobecenoBanue

Tema 7. Ananu3 0OBEKTOB PKPYIKAIOIIEH CPEIb
KonTpoabHbie Bonpockl 1o Teme «BoJibTaMnepoMeTpuuecKuii aHAJIN3»
1. Uto nexxutr B OCHOBE mossiporpaduueckoro merofa aHanuza? Kakue CymecTBylOT pa3HOBHIHOCTH
nosisiporpadun?
2. Kaxkoii Tok Ha3bIBaeTCs npeaeabHbIM (1udpy3noHHBIM)?
3. Kakue TpeOoBaHUs NPEABABISIOTCA K MHAUKATOPHBIM 3JIEKTPOaM B mosisiporpadpuu?
4. KakoBbl JOCTOMHCTBA M HEIOCTAaTKU PTYTHOTO KAaIleJIbHOTO AJEKTPOJa U IJIATUHOBOTO BPAIIAIOIIETOCs
aneKkTpoaa?
5. Kakue amexTpoasl CpaBHEHUS UCTIONB3YIOTCS B MOISIporpaduu’?
6. 1151t yero HeoOxonuM B nossiporpaduu GOHOBBIHN AMEKTPOIUT?
7. KakoBbl BOBMOXXHOCTH MOJISPOrpauu IPH aHAIIU3€ OTACIIBHBIX BEIIECTB U UX cMecen?
8. KakoBa CyIIHOCTb U TEOPETUUECKUE OCHOBBI aMIIEPOMETPUUECKOTO TUTPOBAHUSA?
9. Urto o011ero u Kakue pa3indus MKy aMIepOMETPUICCKUM TUTPOBAHUEM U TTOJIsIporpadueii?
10. Kakue BemiecTBa MOXKHO OIPENEIUTH aMIIEPOMETPUUECKUM TUTPOBAHNEM ?
11. Tunel KPUBBIX aMIIEPOMETPUYECKOTO TUTPOBAHUSI.
KoHTposibHBIE BONIPOCHI N0 TeMe KATOMHO-20COPOLMOHHBII aHATU3»

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

2. Kaxkue criocoObl aTOMU3aLUHU UCTIOIB3YIOTCS B aTOMHO-a0COpOLIMOHHOM aHan3e?



3. Kaxwue roproyrie cMeCH UCIIOIB3YIOTCS IS TOyYEHHS IUTAMEHHU B aTOMHO-a0cOpOLIMOHHOM aHan3e?
4. U3 kakux OCHOBHBIX y3JI0B COCTOUT aTOMHO-a0COPOIMOHHBIN CIEKTpOdOTOMETD?

5. Kaxkue UCTOYHUKHU U3ITy4YEHUS HCIIOIB3YIOT B aTOMHO-a0COpOIIMOHHOM criekTpodoromeTpe? Kakum
TpeOOBAHUAM JIOJKEH YIOBIECTBOPSITH HCTOUHUK U3ITyUCHUS?

6. Kaxue MeTozp! onpeaeneHns KOHIEHTPAIMH BEIIECTB B PACTBOPE UCIIOIB3YIOT B
aTOMHO-a0COPOIIMOHHOM aHanu3e?

7. HazoBute 061acT MPUMEHEHUS AaTOMHO-a0COPOIIMOHHOTO aHAIIN3A.

8. Ilouemy MeTonm aTOMHO-aOCOPOITMOHHON CIIEKTPOCKOIUHU TPAKTUICCKH HE UCTIONB3YIOT IS
OTIpe/ieTICHUs 1EJI0YHBIX METaIOB?

9.  MOXHO JIM METOAOM aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOTUH OTPECIIUTh OTHOBPEMEHHO 2-3
sjieMeHTa B ux cmecu? Yro st aToro Heooxoqumo?

10. TTpuBeauTe MPUHIUITHAIBHYIO CXEMY aTOMHO-a0COPOITMOHHOTO CIIEKTpodoTOMETpa.

KoHTpoJbHbIE BONPOCHI 10 TeMe IMUCCHOHHBIH CNEKTPAJbHbII aHAJIN3 U IUIAMEHHAs1 YMUCCHOHHAS
CIEeKTPOCKOMUS

1. KaxoBa npuposa 1 IpouCcX0XkI€HNE aTOMHBIX SMUCCUOHHBIX cIEKTPOB? [loueMy aTOMHBIE CIIEKTPBI
HMEIOT JINHENYaThIil Xapakrep?

2. Ot 4ero 3aBUCUT UHTEHCUBHOCTb CIEKTPAJIBbHBIX JIMHUN?
3. Ha3oBHUTE OCHOBHBIE y3IIbI CIIEKTPAIBHBIX IPUOOPOB U YKAXKHUTE UX HA3HAYECHUE.

4. Ha yeM OCHOBaH KayeCTBEHHBIN CHIEKTpaibHbIi aHan3? Kakue nmpubopsl HCHONB3YIOTCS JUIS
IIPOBEJICHUSI KAYECTBEHHOTO aHaIu3a?

5. Ot xakux GaKTOpPOB 3aBUCUT UHTEHCUBHOCTH CIIEKTPATbHBIX JTUHUI?

6. B yeM cymHOCTh METOJIOB KOJIMYECTBEHHOTO CIEKTPAIIBHOTO aHalu3a?

7. Kakoe cBOMCTBa aTOMOB M HOHOB JIS)KHUT B OCHOBE METO/1a TNIaMeHHOH poTomeTpun?
8. Kakoit mpuHIIHI MOJI0XKEH B OCHOBY PabOTHI IJTaMEHHOTO (hoToMeTpa?

9. Tlouemy MeTO TJIAMEHHOM SMHUCCHOHHOM CIIEKTPOCKOITUN 0COOCHHO MOMYJISIPEH IPHU OIpeeICHIH
LIEJIOYHBIX U LIETOYHO-3EMEJIBHBIX METAJIIOB?

10. Kakumu crioco6amu pacCUMTHIBAIOT KOIMYECTBEHHOE COJIEPIKAHUE BEIIECTBA B METOE MIIaMEHHON
¢doromeTpuu pacTBOpPOB?

11. IlpuBenute 0OLIYIO0 XapaKTEPUCTUKY METOAOB SMUCCHOHHOTO CIIEKTPAJIBLHOTO aHaJIH3a.

12. TlpuBeauTte oOIIYIO XapaKTEPUCTUKY MeToaa (GOoTOMETpHH iaMeHH. Kakne oCHOBHBIE IPUEMBI PaOOTHI

UCIOJNB3YIOTCS B MeToie oTomeTpun miaMenn? Kakue J0CTOMHCTBA U HEIOCTAaTKU UMEET ATOT MEeTO.?
KonTpoJsbHbie Bonpocsl o TeMe «JIloMuHecuenblii anaau3s'

Yro HA3BIBAIOT JIIOMHUHCCHCHTHLIM HU3JTYYCHUCM U KaKOBaA €ro Hpnpona?

ChopmynupyiiTe OCHOBHBIE 3aKOHOMEPHOCTH JTFIOMUHECIICHIIHH.

Kakue BU/IbI TIOMHUHECLEHIIMH PA3JINYAIOT B 3aBUCHMOCTH OT CII0c00a BO30YyX1eHUs?

Uro Takoe duryopecteHIus?

YT0 Takoe KBAaHTOBBIU BBIXO/] B JIIOMUHCCIICHIINU U KaK OH BJIMACT HAa YyBCTBUTCIIbHOCTD agaimsa?

A e

[IpuBenuTe NPUHIUIHAIBHYIO CXEMY MPUOOpa ISl U3MEPEHUsi UHTEHCUBHOCTHU (uryopecueHiuu. C
YeM CBsi3aHa HEOOXOIMMOCTh MCIIONIb30BAHUS BYX CBETO(UIBTPOB U € UX MECTO B cxeme?

7. Tlowemy nist usMepeHus (payopecieHIIny UCTIONB3YIOT TOIBKO pa30aBIeHHBIC PACTBOPHI
koH1eHTparmeit 10-3...10-4 mons/1 1 MmeHee?

8. Kak cBs3ana MHTEHCUBHOCTH (PITyopeclieHIInn ¢ KoHIeHTparuei? Kakue npuems! (GyopeciieHTHOTO
aHaJI3a OCHOBAHBI HA UCIIOJIb30BAHUH 3TOM 3aBUCUMOCTH?

9. Hazosure q)aKTOpBI, BJIMAOIIME HA MHTCHCHUBHOCTD JIFOMHMHCCUCHIINHA.

10. TlpuBeaute nmpuMephl KAYECTBEHHBIX ONPEAECICHNN METOAOM JIIOMUHECLIEHLIUN B TEXHUKE, CEJILCKOM
XO3sIICTBE, MEAULIVHE U T.[I.

11. Ha3zoBuTe OCHOBHBIE y3JIbI IPHUOOPOB IS TFOMUHECIIEHTHOTO aHau3a. [IpuBenuTe MpUHIUIHAIBHYIO
cXeMmy.

12. Vkaxure JOCTOMHCTBA U HEAOCTATKH JIIOMUHCCLHCHTHOI'O aHaJIn3a.
KonTtpoJsbHbie Bonpocs! ""@oToMeTpuyeckre MeToAbl aHam3a'"
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1. B 9em cymHOCTh KOJTOPHUMETPUIECKOTO, POTOMETPHUIECKOTO U CIIEKTPO(POTOMETPHUECKOTO METO/IOB
ananan3a?

. IlpuBecTn ypaBHEHHE, CBsI3bIBAIONINE KOA(D(UIIMEHT NMPOIyCKaHus T U ONTHYECKYIO TUNIOTHOCTD A.
. Kakue dakropsl BIusAIOT Ha MOJISIPHBIN KO3(PPUITUEHT OTIIONICHUS (€).

. B Kakux KoopauHaTax MOXXHO IPEJCTaBUTh CIIEKTP NOMIOMIEHUS ?

. KakoBa cymHuocts 3akona byrepa-Jlambepra-bepa?

< N I N VS

Kak npoBoguTcst BBIOOp ONTHUMAJIBHBIX YCIOBUN (POTOMETPUUECKUX OINPECIICHHI: a) JUTMHA BOJIHBI; 0)
TOJIL[MHA CBETOMOMIOMIAIOIIETO CJIOS (KIOBETHI); B) KOHIIEHTPAIUH.

7. OOBsICHUTE CYIIHOCTH METOJIOB ONpEeAETICHNs KOHIICHTPAIMK aHAJIM3UPYyEeMOTo BemiecTsa: 1)
rpajyupoBOYHOrO rpaduka; 2) MeToaa 100aBoK.

8. B kakoM ciryuae B (pOTOMETPHUECKOM aHAJIHM3€ UCIIOIB3YETCs CBOMCTBO aJ/INTUBHOCTH ONTHYECKON
IJIOTHOCTH?

9. HazoBute 0COOEHHOCTH CHEKTPOPOTOMETPHUH B YIBTPa(PHOIETOBON 00JIACTH CHIEKTPa U MIPUBEIUTE
IIPUMEPBI KOJTMYECTBEHHBIX OTPEICICHUI.

10. Ha yem ocHOBaH KauyeCTBEHHBIH aHAJIN3 MO MOIVIOIICHUIO B MH(paKpacHOM 00macTy criekTpa’?

11. Ha3zoBuTe OCHOBHBIE Y3JIbI MPUOOPOB JIJIs1 aHAIM30B 10 CBEeTOMOIomeHnt0. KakoBo Ha3HaueHne
Ka)XJ10TO U3 ATUX y3J10B?

12. HazoBure poromerpuueckue npruOOpsI, MpeaHa3HAYCHHBIE AJI1 paOOTHI B: a) BUAUMOM; O)
yIbTpauoIeTOBOM; B) HHPPAKPACHOM y4acTKe CIEKTpa.

13. B xakoM CHeKTpaJlbHOM HUHTEpBaJie B KaUeCTBE NCTOYHHKA CBETA UCIIONB3YIOT JIaMITy HaKaJMBaHUS,
BOIOPOJHYIO ammy, ITUT HepHCcTa, pTyTHYIO JaMITy?

14. Jlna kakux o0nacTel CreKTpa npeaHa3HavYeHbl MPUOOPHI, ONTHYCCKHUE JIETAIA KOTOPHIX BHITIOJTHEHBI U3:

a) cTeka; 0) KBapiia; B) MOBapEeHHOM cou?

KonTtpoJsbHbie Bonnpocshl mo Teme «IloTeHInoMeTpu4YecKuil aHATU3)»

1. Ha yeM oCHOBaHbI NOTEHIIMOMETPUUECKHE METO/IbI aHAIH3A?

2. Kakas 3aBUCHUMOCTD BbIpaxkaetcsi ypaBHeHreM HepHcera? [TosicHUTe CMBICHT BXOASIIMX B HETO BEJIMYHH.
3. Yto npencrasisoT codoi anexrpoast I u llpona? IlpuBenute npuMepsl 3TUX IEKTPOIOB.

4. Kakue pyHKIMM BBIMOTHSIIOT WHIUKATOPHBIE SJIEKTPOJIBI M KAKUE — DJIEKTPOJIbI CpaBHEHUS? YKaKUTE
TpeOOBaHUs, KOTOPbIE K HUM HPEAbSBIISIOTCS.

5. TlpuBegute cxemy yCTaHOBKH JJIsl TOTEHIIMOMETPUYECKUX U3MEPEHU.

6. B udem cymHocTh noTeHIMOMeTpUYeCcKoro onpenenenus pH pactsopa? Kakue nHIuKaTOpHbIE
ANIEKTPOJIBI MOTYT OBITh MCIIOIB30BAHBI IS onpeaencHus pH?

7. Kak ycTpoeH CTEeKJIIHHBIH 21ekTpon? Kak MOKHO OIpeNenuTh CTaHAApTHBIA NOTEHIMAN 3TOTO
aneKkTpoaa? YKakuTe JOCTOMHCTBA U HEJOCTATKH CTEKJITHHOTO JIEKTPO/Ia.

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

9. YkaxuTte JOCTOMHCTBA, HEAOCTATKU U 00JIACTH MPUMEHEHHS METOa IPSAMOM MOTEHIIHOMETPHH.

10.B xakux KOOpAMHATAX CTPOAT KPUBBIC MOTCHIIMOMETPUUECKOTO TUTpOBaHMsI? UeM 00ycClIoBIMBaeTCS
BBIOOp KOOpAWHAT?

11. Ha3oBuTe COOTBETCTBYIOUIHE MApPhl AIEKTPOIOB U MPUBEIAUTE TPUMEPHI TOTEHIIHOMETPHYECKOTO
TUTPOBAHHUS C HCIIOIB30BAHUEM: a) PEaKIINH KUCIOTHO-OCHOBHOTO B3aUMOACUCTBUS; 0) peaKIuii
OCaXJCHHS; B) PEAKIIU KOMIUIEKCOOOPA30BaHUS; T') PEAKIMil OKHUCIICHHUSI-BOCCTAHOBIICHHUS.

12. Kakue Buabl IOTEHIMOMETPHUH UCIIONIB3YIOTCS B aHAJIM3€ U HA YEM OHM OCHOBAHbI?
KonTtpoJsbHbie Bonnpocsl mo Teme ""KonaykroMerpuyeckuii anaaus'

1. M3MepeHne Kakoro CBOMCTBA JIEKHUT B OCHOBE KOHAYKTOMETPUUECKOT0 aHanu3a? B Kakux eAuHHULIax 3TO
CBOMCTBO U3MEPSIETCS U C TIOMOILBIO KAKUX YCTPOICTB?

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

3. Kak npakTuuecKku OonpeaeistoT KOHIIEHTPAUI0 METOIOM NPpAMOU KoHaykToMeTpun? [Touemy B
OCHOBHOM HCTIOJIB3yeTCs Tpaduueckuid myTh pemenusa? Kakol BuI nMeeT rpalyupOBOYHBINA rpaduk?
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4. Kakue onpeneneHns HEBO3MOKHO BBIIIOJHUTH METOJIOM ITPSIMOM KOHIYKTOMETPHH: a) ONIpEEICHHE
KauecTBa TUCTUIUIMPOBAHHON BOMIBI; 0) ColepKaHUs HATPHS U KaJIusi B MOPCKOM BOJIE; B) OOIIETO
COZIepKaHus IPUMECcel B TEXHMUECKON CEpHON KUCIIOTE; T) OOILEro coaep X aHus colei B MUHEPaIbHBIX
Bogax? OTBET MOSICHUTE.

5. OxapakrepusyiiTe OCHOBHBIE Y3716l IPUOOPA ISl KOHAYKTOMETPHUUECKOTO TUTPOBAHHUSL.

6. N3o0pa3ute n 00BACHUTE X0 KPUBOM TUTPOBAHUS CMECH CHIJIBHOW M C1a00M KHUCIIOT MIEJI0YbI0 (Ha
TH000M KOHKpETHOM npumMepe). Kak HaliTH 00beMBl, MOIIEAIINE HA THTPOBAHUE KaXIOTO U3 KOMIIOHEHTORB?

7. Kak HaxomsIT TOYKY SKBUBAJICHTHOCTH, €CJIM HA KPUBOW TUTPOBAHUS HET YETKO BHIPAYKEHHOTO M310Ma?

8. Kakue u3 nepeurcieHHbIX 1OCTOUHCTB CIEAYET OTHECTU K METOAY KOHIYKTOMETPUYECKOTO TUTPOBAHUS:
a) BBICOKasi TOUHOCTH; 0) BBICOKAst YyBCTBUTEIHHOCTD; B) BO3MOKHOCTh TUTPOBAHHS MYTHBIX H
OKpAIIEHHBIX PACTBOPOB; I') BO3MOXXHOCTh aHAJIM3a CMECei IBYyX BELIECTB 0€3 MpeaABaApUTEIHHOTO
paszaeneHus; 1) BO3MOKHOCTb TUTPOBAHHUS B IPUCYTCTBUU OCTOPOHHUX AJIEKTPOIUTOB?

9. B ueM CyIHOCTh BHICOKOYACTOTHOTO TUTPOBaHMA? KakoBbI 0COOCHHOCTH M3MEPUTENLHOM ammmaparyphbl
BBICOKOYACTOTHOTO TUTPOBaHUS?

10. Kaxue Buabl KOHIYKTOMETPUHU UCTIONB3YIOTCS B aHaIu3e?

KonTpoubHbie Bonipocs! 110 Teme "Kynomerpuyeckuit anaaus"

1. Kakoii MeTo/1 KOJIMYE€CTBEHHOTO aHaJIM3a Ha3bIBAETCS KYJIOHOMETPUEH?

2. Kakue 3aKoHBI JIe’KaT B OCHOBE KyJIOHOMETPUU?

3. B yem paznuune MeTo[0B MPSMON KyJJOHOMETPUU U KYyJIOHOMETPUYECKOIO TUTPOBAHMS?
4. [IpuBenuTe NPUHLUITUAIBHYIO CXEMY YCTAHOBKHU JJIs KYJJOHOMETPUYECKOTO TUTPOBAHUSI.

5. Ilo kakoMy 3aKOHYy M3MEHSETCS CHUja TOKAa B XOAE MPSIMOrO KyJIOHOMETPUYECKOIO ONpeeieHus?
IIpuBenuTe npUMeEphI IPSIMBIX KYJJOHOMETPUYECKUX OIPENCICHUN.

6. HaszBoBure Hambojee pacrnpocTpaHeHHbIE CHOCOOBI (DUKCUPOBAaHMA TOYKH OSKBHBAJCHTHOCTH B
KyJIOHOMETPUYECKOM TUTPOBAHHUU.

7. YKaxuTe JOCTOMHCTBA U HETOCTATKU KYJIOHOMETPHUECKUX METOZ0B aHAU3a.

KonTpoJsbHbie Bonpockl Mo TeMe «XpoMarorpaguyecKkuii aHATIHU3)

. B dYem cCymHOCTh XpoMarorpadMuyeckoro pasfaelieHus MO0 METOAy: a) Tra30aJICopOIMOHHOM
xpomarorpaduu; 0) Ta3oKUAKOCTHOH Xpomarorpaduu; B) paclpeleqUuTeTbHON KHIKOCTHO-KHIKOCTHON
XxpoMarorpaduu; r) ocagouHOM Xpomarorpaduu; a) TOHKOCIOWHOW XpomaTtorpaduu; €) HOHOOOMEHHOM
xpomarorpadun?

2. KakoBbI 00;1acTH MPUMEHEHUS], TOCTOMHCTBA U HEIOCTATKU METOJI0B aJCOPOIIMOHHON Xpomarorpaduu?

3. Kakume TtpeOoBaHUsA TPENBABIAIOTCA K ajicopOeHTamM u pactBopurensMm? HaszoBute Haunbonee
pacrpoCTpaHeHHBIC PACTBOPHUTENN U aZCOPOCHTHI B KUIKOCTHO-a/ICOPOIIMOHHOM Xpomarorpadum.

4. Kakue crmocoObl MPUMEHSIOT 17151 onipeieeHus 3 HEeKTHBHOCTH XpoMaTrorpaguuecKkux pa3aeneHuii?
5. KakoBbI 00:1acTH IPUMEHEHUs, IOCTOMHCTBA U HEJOCTATKU METOOB I'a30BOi XpoMarorpadun?

6. Kakue TpeOoBaHHS TPEIBABIAIOTCS K JKUAKOW (aze B Ta3okUAKOCTHOW xpomatorpaduu? Kakume
BEIIECTBA MCIIONB3YIOT B KAUECTBE KHUIKOW (ha3bl, B KAYECTBE TBEPJOTO HOCUTEIS?

7. Jlaiite ompeneneHus CASAYIOIMMX IOHATHA: a) BBICOTA XpoMmaTorpauyeckoro muka; 0) IIHMpUHA
XpoMaTorpagu4Ieckoro MuKa; B) MPUBEACHHBINA yAEPKUBACMBIH 00beM; T') OOITUH yAepKUBaeMbIid 00BEM.

8. B ueM CymHOCTbh Kaue€CTBEHHOTO XpOMaTorpaguueckoro aHajanu3a o BeJTU4YUHE yAepKUBaeMoro oobema?
9. B yeM CymHOCTh METOOB KOJIMYECTBEHHOIO aHaiW3a: a) abCOMIOTHON KainOpoBKH; 0) BHYTpeHHEH
HOpMaIu3aluy (HOPMUPOBKH); B) BHYTPEHHETO CTaHapTa?

10. B yem cynrHocTh HOHOOOMEHHOH Xpomarorpaduu?

11. B yem cynrHoCTh pacipenenuTebHol Xxpomarorpaduu Ha Oymare? Jlaiite onpenenenue Rf.

12. Ha yem OCHOBaH KaueCTBEHHBII aHAJIN3 METOJAaMH OCAJIOYHON M pacrlpeieuTeNbHON XpoMaTorpaduu
Ha Oymare?

13. IlpuBenute npUMEphbl AHATUTHUYECKUX ONPEAEICHUH METOJaMH OCaJ0YHOM M paclpeneauTelbHOU
xpomarorpadguu Ha Oymare, yKaXHT€ OCHOBHBIE CINOCOOBI M3MEpPEHUN TMpPU  KOIHUYECTBEHHBIX
OIIpEEIEHUSX.

14. KakoBbl oOnacTu NMPUMEHEHHMsI, JTOCTOMHCTBA M HEIOCTATKU a) TOHKOCJIOWHOW Xpomatorpaduu; 0)
0CaZI0uHOM XpoMarorpaduu; B) HOHOOOMEHHOM Xpomaroprpadun?
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TecTupoBanme

Tema 5. CynpamoiiekyasipHast XUMUs
1. Mosexynbl B TBEPOM U B )KUJIKOM COCTOSTHUSIX YAEPKUBAIOTCS TaK Ha3bIBAEMBIMU
MEXMOJIEKYISIPHBIMH CBSI3IMHU, U3 KOTOPBIX HACHIIIAEMOCTHIO 001a1a€T TOJIBKO ...... CBSI3b.
A) KoBajieHTHas
b) Bogoponnas
B) nonnas
I') Metanmuyeckas
2. Ha cBoiicTBax BELIECTB MAaKPOMOJEKYISIPHOTO CTPOEHUS B 3HAUUTEIbHOW MeEpEe CKa3blBaeTCs
BO3MOXHOCTD ....... NEPEX0/I0B (BHYTPUMOJIEKYISIPHBIX BpPAILLEHHUI); B 9TOM Cllydae MOXHO DPa3jInyarh
COCTOSIHME BELLECTB 10 CTENEHN KPUCTAIUIMYHOCTH.
A) MOH-TUTIONHHBIX
b) xoHpOopMamoOHHBIX
B) dazoBbix
I') anexkTpoHHBIX

3. XUMUYECKYIO CBSI3b B METAJUIAX (METAJUIMUECKYIO CBSI3b) MOKHO PACCMaTPUBATh KaK JIEI0KATU30BaHHYIO
KOBAJICHTHYIO C OTCYTCTBHEM JKECTKUX YCIIOBUH MO TUMY ruOpuan3anuu. Takoi xapakTep CBSI3U NpPUIACT
BELIECTBY CBOMCTBO HEHACHIIIICHHOCTH, ONPEeIstomel (0O0bIYHO) ........ MOBEPHOCTHBIX aTOMOB METAJIIOB.

A) BBICOKYIO yAEIBHYIO

b) HU3KY10 peakIMOHHYIO CITIOCOOHOCTh

B) BBICOKYIO peakIMOHHYIO CIOCOOHOCTH

I') HM3KYyI0 yAenbHYIO

4. MexXMONeKyIsIpHblE — IUCIEPCHOHHBIE, OPHCHTAIMOHHBIE W WHAYKTUBHBIE B3aUMOJCUCTBUS B
3HAUYUTEIILHON MepE ........ 1,

A) HeHarpaBJIeHbl, HEHACHIIIAEMbI

b) nanpaneHsl, HeHACHIIIIAEMBbI

B) HenanpasieHbl, HACHIIIIAEMbI

I') nanpaBneHsbl, HACHIIIAEMBI

5. NoH-aunonpHble B3aUMOACHCTBUSA, KOTOPbIE B HEKOTOPOM CMBICJIE MOYKHO OTHECTH K MEXMOJIEKYISIPHBIM
(XOTSl O/THA W3 YACTHII HE SBIISETCS MOJEKYJIOH), OOBSICHSIIOT THIPATALUI0 HOHOB TOJSIPHBIMEI MOJIEKYJIaMHU
BOJIbI; OTOT BHJI B3aUMOJICHCTBUI MMeEET BBICOKMH sHepreTuueckuil morennuan (50-200 x/[x/mons), 4ro
o0ecrednBaeT pacCTBOPEHUE B BojIC (MJIM B MOHOM MOJIIPHOM PACTBOPHUTEIIC) HOHHBIX KPUCTAILIIOB; MIPHUYEM
JBIDKYILEH IPUYUHON paCTBOPEHUS SIBIISICTCS B JAHHOM CIIY4ae .........

A) sHTpONHtHBIH (hakTOop+

b) suTanenuiineiii hakTop

B) nonoxutensHoe 3HaueHue 3uepruu [ mboca
I') anexTpoHHBIN TOTEHITHAIT

6. Junonb-gunonbHbie B3aummopeicTBus (5-50 kJ[k/Monb) 3aMETHO ..... (BOAOPOAHAS, WOHIUIOILHBIC
B3aMMOJICHCTBHS, MEXMOJCKYISIPHBIE), HO B Ps/Ie CIy4acB BKJIAQJ ITHX B3aMMOACUCTBUNA MOXET OBITH
OJTHUM U3 OIpPEACIISIONIHX.

A) cnabee

b) cunvhee

B) npounee

7. OOBIYHBI BOAOPOIHBIE CBSA3M B MOJIeKyaax, copepkammx cBsizu O-H, N-H wiu F-H, Ho npu Hanuuuu
CWJIBHBIX JIEKTPOHOAKLIEITOPHBIX TPYIIIT MOXET MPOsBUTHCA KHcIO0THOCTh U C-H cBd3eil, Hanpumep, 1



A) HUTpOMETaHA
b) merana

B) srana

I') oTena

8. KoopmuHannoHHBIE B3aWMOJCUCTBUS BO MHOTHX CIy4asX AaHAJOTHYHBI OOBIYHBIM ..........
B3aUMOJENUCTBUS.

A) TOHOPHO-aKIIENTOPHBIM+

b) MOH-TUMOBEHBIM B3aMMOJICUCTBUSM
B) n-m-cTokuHT

I') karuon-nt

9. . B3aumonerctBus  (5-80 kJDx/monb). KarnoHbl mepexomHbIX METauIOB, B OTJIMYHUE OT
HEMEePEXOIHbIX MMEIOMINX BaJleHTHbIe d-opOuTanu, o0pa3yloT KOMIUIEKCH ¢ COCTUHEHHUSIMH, UMEIOUTUMU
T-DJIEKTPOHHBIE CHCTEMBI, TaKKe Kak (epporieH, conb Lleiise.

A) VoH-nmunonbHbIC

b) Karnon-n

B) n-n-cTakuHr

I') loHOpHO-aKIIEITOPHBIS

10. ......... B3anmoneiictBus (0-50 k/[x/mMonp). D10 cnaboe AIeKTPOCTaTUYECKOE B3aUMOJICHCTBUE YacTO
MIPOUCXOTUT MEX]y apOMATHYCCKUMHU KOJBI[AMHU, KOTJ]a OJHO M3 HUX MMEET MOBBIIICHHYIO 3JEKTPOHHYIO
IUIOTHOCTD, & IPYTO€ — MOHMKEHHYO.

A) T-T-CTIKHHT

b) Karuoun-n

B) JdoHopHOo-ak1enTopHbIe
I') Non-aunonbHBIM

11. Tlon cumamu ........ (< 5 x/Ix/Monb) MOHMMAIOT cinaboe SIEKTPOCTATHUYECKOE B3aUMOJCHCTBUE,
BO3HHUKarollee Onarofaps MOJSpU3AlMU 3JIEKTPOHHBIX OOJIAKOB M3-3a COCEACTBA ONMM3JIEKALUIUX SACp —
B3aUMOJENUCTBUS.

A) Ban-nep-Baanbca

b) JoHOpHO-aKIIENTOPHBIMU
B) BonoponubimMu

I') MounbiMU

12. Otu cuisl (.......... ) XapaKTepu3yloTCs OTCYTCTBHEM HampaBieHHOCTH. OHM KOMIEHCHUPYIOTCS (Ipu
COMMKEHNN) CUJIaMU OTTAJIKMBAaHUS (0OOMEHHO-OTTAJIKMBAIOLIME CHIIbI) U OHU HE HAIlpaBJICHBI.

A) Ban-nep-Baanbca

b) JoHOpHO-aKIIeNITOpHBIE

B) Uonnsie

I') Bomoponusie

13. CymectByeT ABa KpallHMX OCHOBHBIX THIA ....... . «IUIOCKOCTh K IUIOCKOCTHM» WIIH «TOpel K
IIJIOCKOCTH»:

A) TOHOPHO-AKIENITOPHBIE

b) n-cTokunTra

B) karuon-n

I') non-gunonpHBIC

14. Jlns yacTul, UMEIOUUX ....... CTPOCHHE, INMPUHLMI IUIOTHEWIIEH YNAKOBKU MPEAIOIaracT TaKylo
KOIJIEMEHTapHOCTb CTPOEHHSI MOJIEKYJ, YTOOBI "BBICTYN” Ha OJHON M3 HUX NMPUXOAWICA Ha "BHaguHy”
JPYTOM.

A) mapooOpasHoe

b) nechepuuaeckoe

B) cdepuueckoe
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15. Kpayn-aup - muxnudeckuii nonmddup oOpasyrommuMu KOOPAUHAIIMOHHBIE COSTUHEHUSI ¢ KAaTHOHAMU

...... METaJIOB.
A) 1IeT0YHBIX

B) Tsokenprx

B) nBetHbIx

I') menouHo-3eMeNbHBIX

16. Kpunranel (MoJeKyIbl, C TPEX CTOPOH OTPAHUUYMBAIOLIKE ........ )
A) chepy

b) koopauHanmoHHY0 NOJOCTh

B) xanan

I') nens

17. Chepanapl (MOJEKYIBI C )KECTKOH T€OMETPHUEH ......... ).

A) xanana

b) xoopauHaIMOHHOM MONTOCTH

B) cdepsr

I') mermm

18. Karenansi (........ CBSI3aHHBIE MAKPOLMKINYECKUE MOJIEKYJIBI),

A) KOOpAMHAIIMOHHO

b) nonno

B) mexannveckn

I') noHopHO-akENTOPHO

19. ... (MEXaHMYECKH CBSI3aHHbIE MaKpOLMKIMYECKas M TpojeTas B Hee JMHEHHas MojeKkyia ¢

00BEMHBIMU KOHIIEBBIMH TPYIIIIAMH) U Y3716l (MAKpOIMKIIMUECKasi MOJIeKyia B opme y3mia).

A) Kpurniranipt

b) Porakcanbl

B) Karenansl

I') Cohepannst

20. BriGepute BepHBIC yTBEPIKICHUS

A) TloganaMuy Ha3bIBAIOTCS AIMKIMYECKHUE X035€Ba C IICHTPAMU CBSI3BIBAHUS B BUJIC MTOJIBECOK
b) xaBUTaH/bI - MAKPOLIUKIINYECKUE COSAMHEHNS KpayH-THIA C TOJaHIHON OOKOBOM 1IEeTIbIO

B) Jlapuar-3¢upbl — cBOEro poja MOJEKYJISpHBIC Yallld, CTEHKH KOTOPBIX BBUIOKEHBI apOMaTH4eCKHUMHU

AIpaMu
r) Kpunranapl- TpexMepHbIe aHaJIOTH KpayH-3(UpPOB.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE IPOBOAUTCS B hopMe 3aueTa

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

2. CoBpeMEHHOE COCTOSTHUE XMMUU CBEPXIPOBOIHUKOBBIX MaTepuaioB. BeicokoTemneparypHbie
CBEpXMPOBOAHUKHU. MeTonbl cuHTe3a. Meronbl uccienoBanusi. CBOCTBa U MPUMEHEHHE.

3. HoBble onTuueckue Marepuansl. MeToasl cuHTe3a. Metoasl uccnenoBanus. CBONCTBA U IPUMEHEHHE.
4. MarnutHble MaTtepualbl. [Ipupona Maruernama. MaruuTHasi BOCOPUUMYKBOCTD M BU/Ibl MATHETU3MA.

MaruetoconpoTtusiieHre. CBsi3b MArHUTHBIX CBOMCTB CO CTPYKTYPOUl BELIECTBA.

5. XuMusi HaHOMaTEpHUaIoB U HaHOCUCTEM. CTPYKTypHasi uepapxusi MaTepraioB. OU3MKO-XUMUYECKUE
MIPUHIIUIIBI KOHCTPYUPOBAHHUS HOBBIX MaTepUasoB.

6. HoBoe B xumMuu OEJIKOB U HYKJICHHOBBIX KHCIIOT.

7. HoBble MOJIeNT CTPOEHUS KJIETOYHBIX CTEHOK M OMOJIOTHYECKMX MEMOpPaH, MepeHoCca XUMHUUECKHUX
BEIIECTB Yepe3 MEMOpPaHBI.

8. JlocTrxKeHns: TeHETUYECKOI U OETKOBOW MH)KEHEPHUH.
9. HoBble noctmkeHust B XuMuH PEepMEHTOB U KOpakTopoB. NHKeHepHast SH3UMOJIOTHSI.
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10. 2 npuHnunoB «3enéHoil xumumn». OCHOBHBIE HANPABJICHUSI B pa3BUTUN TEXHOJIOTUHN «3€IEHON XUMUNY.
11. Karanus u 3eneHas xumus. buokaranus
12. AnprepHaTUBHBIE HCTOYHUKH SHEPTUN

13. MonekyssapHbIe COCTaBISIONIME CYNPaMOJIEKYIsIpHbIX cucTteM. Knarparsl u untepkanarsl. CTpoeHUE U
cBOiicTBa KiaTpaToB. Onpenenenre u Kiaccuukalys Kiarparos.

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

15. CynpamonekynsapHabie ancabau. Mmkenepus kpuctamwioB. CamocOopka B CynpaMoIeKyIsIpHbIC
ancam61. MonexymspHble MamuHbl. O01ue Bonpocsl. OnpeaeneHue TepMUHa «MOJIEKYISIPHBIEC MAILIUHBD).

16. OCHOBHBIE PA3HOBUIHOCTH XUMHUYECKUX 3arps3HUTENIEH U UX UCTOUHUKU.. COBPEMEHHBIE METOIbI
XUMHUYECKOTO aHajn3a 00bEKTOB OKPYKAIOIIEH CPEeIbl.

Tunosble 3aganusa 1 3adera (IIK-5)
1. Yem oTmuatorcs (pU3HUECKUE U XUMHUYECKHE CITOCOOBI MOTyYCHUsT HAHOYACTHIT?
2. IlpuBenute mpuMepsbl HAHOOOBEKTOB pazmepHOCTH 3; 2; 1; 0.
3. Kakue ocHOBHBIE CIIOCOOBI MOTyYEHHsI HAHOYACTHIL BB 3HaeTe?
4. Ha yeM OCHOBaHbI MOTEHIIMOMETPUYECKHE METObI aHATN3A?
5. Kakas 3aBucuMocTb BoipakaeTcsi ypaBHeHrueM Heprcra? [loscHUTE CMBICT BXOASIIIUX B HETO BEJTUYMH.
6. KakoBa npupona v NpoOUCX0KJIECHUE aTOMHBIX SMUCCUOHHBIX CIIEKTpOB? [loueMy aTOMHbBIE CTIEKTPHI
HMMEIOT JJUHEeWYaThIi Xapakrep?
7. Kakue crmocoObl aTOMH3AIMH UCTIONB3YIOTCSI B aTOMHO-a0COPOIIMOHHOM aHam3e?
8. Kakue TpeOoBaHus MPEABABIAIOTCA K MHAUKATOPHBIM 3JIEKTPOIaM B moJisiporpagum?

9. KakoBbI JOCTOMHCTBA M HEJOCTATKHW PTYTHOTO KameJIbHOTO 3JIEKTPOJia M ITUIATUHOBOTO BPAIAOIIETOCs
anekTponaa?

4.4. Illkana orieHMBaHMSI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)

I1K-5 JIeMOHCTpUpYeT 3HAHHWE OCHOBHBIX (YHJaMEHTAIBHBIX TEOPHH,

OCHOBHBIX HAIIPaBJICHUS COBPEMEHHOM OKCIIEPUMEHTAIIBHON W

TEOPETUYECKON XHUMUHU.

CriocoObeH KpPUTUYECKH TEepPEOLECHUBATh HAKOIUICHHBIM ONBIT B
«3aUTEHO» YCJIOBUSIX PAa3BUTHs HAyKU M TEXHUKU U TBOPYECKU AHAIU3UPOBATH

(50 - 100 6aoB) BO3HUKAIOIIME HOBBIE MPOOIEMBI.

BriOupaer onTuManbHble MYyTH M METOIABl PELICHUS 3a/Jad Kak

JKCIIEPUMEHTAIIBHBIX, TAK U TEOPETUYECKHUX.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj H3jaraercsi 4YeTKO, SCHO,

XOPOILUM SI3BIKOM, ApTYMEHTUPOBAHO

I1K-5 He opuenTupyercst B 6a30BbIX TEOPETUYECKHX BOIPOCAX OCHOBHBIX
pa3nenoB  (yHIAMEHTAIbHOM XUMHMH, 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 3a4TCHOY»
(0 - 49 6amon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanreM 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 paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

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

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;

- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTbH MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Burmopouu B.W., IpirankoBa JILE. ®u3nko-xumusi HaHOCTPYKTYPHPOBAHHBIX MaTepHaoB : y4eO.
nocoOue Ui CTyJEHTOB TE€XH. U KJIAaCCHUYECKHX YH-TOB, U3yUalOIUX BOMPOCHl HAaHOMATEPHUAJIOBEICHUS U
HaHoTexHoyorui. - Tam6oB: NU3n-Bo Ilepmuna P.B., 2012. - 234 c.

2. Ceprees, I. b. Hanoxumus : monorpadus. - 2020-09-18; Hanoxumus. - MockBa: MocCKOBCKHIA
roCylIapcTBeHHBIH yHUBepcuTeT uMeHu M.B. Jlomonocosa, 2007. - 336 c. - Tekct : snekrponnsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13145.html

3. ®axnpman b. XuMHUsS HOBBIX MarepHalioB M HAHOTEXHOJNOTHWH : [y4eO. mocobue] : [Hayd. m3maHue]. -
Honronpynnsiii: M3nar. Jom "UnTennext", 2011. - 464 c.

4. JIucnukun I'.B., Onenun A.1O., KynakoBa .M. XuMus MOBEpXHOCTH HEOPTraHUYECKUX HAHOYACTHII. -

Mocksa: Texnocdepa, 2020. - 380 c. - Tekct : snexrponssiii // DbC «KoHCymbTaHT CTylAeHTa By3a M
MenBy3a [caitT]. - URL: https://www.studentlibrary.ru/book/ISBN9785948366135.html

6.2 VIHpIe NCTOUHMKMU:

1. XuMudeckast JHIMKJIONEANS Ha caiite « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

2. yueOHBIC MaTepHaIbl Ha caiiTe XxuMuaeckoro (axynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. yueOHple  MaTepuadbl Ha  calite  xummueckoro  ¢ak-ra  KpacHospckoro ITY -
http://kristall.lan.krasu.ru/Education

4. yueOHble  Marepuansl Ha  caitre  kademper  ¢usxumum  PoctoBckoro 'Y -
http://www.physchem.chimfak.rsu.ru/
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

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 HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Scopus: 6a3a mannbix . — URL: https://www.scopus.com

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

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

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

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

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



