Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'[H) «CynpaMoneKmepHaﬂ XUMMUS», BRJIIOYas
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcaibHbIe Cucremuoe u kpurnueckoe | YK-1. CrocobeH ocymiecTBISITh KPUTHUECKHI
MBIIIUIEHHE aHaM3 MpoOJNEMHBIX CHTyallud Ha  OCHOBE
CHCTEMHOTO TII0JIX0Jla, BHIpabaThiBaTh CTPATETHIO
JielcTBUI

OobmienpodeccroHaIbHbIE - -

IIpodeccronanbHbIe - IIK-2 CnocobeH caMOCTOATEIBLHO —TPOBOJIUTH
paboOTBl 1O  CO3JAaHUs,  MCCIECJOBAHHIO U
MPUMEHEHUIO HAHOCHCTEM M HAHOMATEPHaJIOB
1.2. KOMHeTeHHI/IH U MHIUKATOPBI HX JOCTUKCHMUSA, (bopanyeMle )IPICHI/IHJII/IHOﬁ

(MojyJemM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPA KOMIIETEHIIHH
KOMIIETEHIIMN |  KOMIETEHIIMH
YK-1 YK-1.3 Ha oOcCHOBE CHCTEMHOr0 TOJAXO/a OPUEHTUPYETCS B MEPCHEKTHBHBIX

HanpaBleHUsIX TPOQUIbHBIX OTpaciell HayKH, aKTyaJbHBIX IMpoliiemMax
TEOPUH U MPAKTUKH B MPoecCHoHANIbHOM cepe U MyTIX UX pPelIeHus
[1K-2 [K-2.1 dopmupyet TpeOoBaHUs K 9KCHEPUMEHTAIBHBIM obpasiuam
HAaHOMAaTEepHAJIOB ¥ HAHOCUCTEM W pe3yibTaraM  Hay4dHO-
HCCIICIOBATEIbCKHUX paboT MO UX pa3paboTKe

[K-2 I1K-2.2 BpiOupaeT MeTo/Ibl U CpeiCTBA MPOBENICHUS HCCIIEI0OBAHUI U pa3paboToK
[K-2 [1K-2.3 Omnpenernsier MyTH PELICHHsS HAYYHBIX M TEXHUYECKHX 3a7a4 B 00JIaCTH
paboT MO CO3JAaHMIO, HCCICIOBAHUWIO W IPUMCHEHHIO HAHOCHCTEM U
HaHOMATCPHAJIOB
1.3. Pe3yabTaThl 00y4yeHHs 1O AUCHUNIHHE (MOXYJIIO)
Heap wu3yyeHMsl AUCHMILUIMHBI (MOAYJIsI) — pa3BUTHUE Yy CTYJCHTOB HAaBBIKOB aHalW3a

MOJICKYJISIPHO-OPTaHM30BaHHBIX CHCTEM, YMEHHUS TIIOCTPOCHHsI aHcaMOJed OpraHHYecKHX
MOJIEKYJI, OPraHO-HEOPTaHUYECKUX KOMILJICKCOB M KOOPIUHAIMOHHBIX MOJUMEPHBIX CTPYKTYP,
WCCIICZIOBAHUS TPOLIECCOB BBICOKOCIICIIU(PUYHOTO PACIIO3HABAHMS, PEAarMpOBaHUs, KaTaiu3a.
OOecnieunth  WHpOpPMANKMEH TIO OCHOBHBIM  00JacTsAM  MPUMEHEHHS  MOJICKYJSIPHO-
OpPraHW30BaHHBIX CHUCTeM. HaydywuTh TUIaHMpOBaTh, OPraHU30BBIBATH M OCYIIECTBIIATH TOAOOP
KOMIIOHEHTOB JUISI TIOJIyYCHHUsSI CYIPaMOJICKYJISPHBIX CHCTEM C OIpeIesieHHBIM HabopoM
GyHKIHH.
B pe3ynbrate u3y4eHus AUCHUILIAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATH:
® OCHOBHBIC THUITbI OPraHUYECKUX MOJICKYJI 0a30BBIX 3JICMEHTOB ITOCTPOCHUS MOJIEKYJISIPHO -
OpraHU30BaHHBIX CHCTEM;
® OCHOBHBIC TMPHHIMIBI TOCTPOCHUS  OPraHUYECKUX, METAUIOOPraHMYECKHX U
OMOOPTraHUYECKUX CYNPAMOJICKYIISIPHBIX CHCTEM;
METO/IbI aHATTN3a CTPYKTYPHI U CBOIMCTB CYMPaMOIEKYISIPHBIX CUCTEM;
OCHOBHBIE THUITBI COBPEMEHHBIX CUCTEM, UCIIOJIb3YEMBIX B OHOXUMHH;
OCHOBBI CYPaMOJIEKYJISIPHOTO KaTaan3a;
OCHOBHBIE TUITBI MAaTEPHAIIOB HA OCHOBE MOJIEKYIISIPHO-OPTaHHU30BaHHBIX CUCTEM;
OCHOBHBIE TUIIBI CUCTEM, HCIIOJIb3yEeMbIX B OpraHHYECKON (JOTOHUKE U DJIEKTPOHUKE;
e Jpyrue oOIacTH MPUMEHEHHS MOJIEKYISIPHO-OPTaHU30BAHHBIX CUCTEM;
yMeThb:
® T[POBOJIUTH AaHANU3 HAYYHO-TEXHUYECKOW JHUTEpaTypbl B 00JaCTU COBPEMEHHBIX U
MEePCIIEKTUBHBIX BUIOB MOJICKYIISIPHO-OPTaHU30BAHHBIX CHCTEM;



(bopmynupoBaTh TpeOOBaHUS K MaTepHaiaM U OTPEeNesATh 3PPEKTUBHBIE TYTH CO3JaHUS
HOBBIX CYIPaMOJIEKYISAPHBIX CUCTEM C KOMIUIEKCOM 331aHHBIX CBOMCTB JJIs1 KOHKPETHBIX
oOnacreil mpuMeHeHus;

MPOBOJIUTh JKCIIEPUMEHTAJIbHBIE HCCIIEAOBAaHHUA COCTaBa,
MOJIEKYJISIPHO-OPTaHH30BaHHBIX CUCTEM;

MPUMEHATh TEOPETHYECKUE 3HAHMUSA [0 COBPEMEHHBIM M IEPCIEKTUBHBIM BUAAM
CYIpPaMOJICKYJISIPHBIM CUCTEMaM JUTsl PEIICHHsI UCCIIEI0BATEIbCKIX U IPUKIIAIHBIX 33124,
B TOM YHCJI€ B MEXIUCIUTUTMHAPHBIX 00JIaCTAX;

CTPYKTYpBl ¥ CBOMCTB

BJIAaJ1€Th:

MeToJaMH pabOThl C HAYYHO-TEXHHUYECKOW, CIHPABOYHOW JUTEPATYpOH M DIEKTPOHHO-
OMONMOTEYHBIMU pecypcaMHd IO TEOPETUYECKMM U TEXHOJIOTMYECKUM acleKTaM
MaTepUaIoBEACHNS Ha OCHOBE MOJIEKYJIIPHO-OPTraHU30BaHHBIX CUCTEM;
METO/I0JIOTMYECKUMHU TOJIX0JJaMH, OCOOEHHOCTSIMU CHHTE3a U BBISIBICHUS B3aUMOCBSI3EN
COCTaBa, CTPYKTYpbl, CBOMCTB M TEXHOJIOTMM CYIPAMOJIEKYISPHBIX  CHUCTEM,
ofOecrieunBarOIIMMU  O00OCHOBaHHOE NPHUHSTHE pEIIEHUH NpHU pa3pabOoTKe HOBBIX
MaTepHajIoB JJIs Pa3JIMYHbIX 00JaCTeN MPUMEHEHMS;

METOJaMU KPHUTHYECKOIO aHalIM3a MW OLEHKH COBPEMEHHBIX HAy4dHBIX JOCTHKEHUM,
pa3pabOTKU MOJIXO0/I0B K PELICHUIO UCCIIEN0BATEIbCKUX U IIPAKTUYECKUX 33aJa4 B 00JIaCTH
MOJIEKYJIIPHO-OPTaHN30BAHHBIX CUCTEM;

CIIOCOOHOCTBIO M TOTOBHOCTBIO K DPa3pabOTKE HOBBIX METOJOB HCCIEAOBAHUS M HUX
IIPUMEHEHHIO B CAMOCTOSTENBHOM HAYyYHO-HCCIEI0BATEIbCKON JESATEIBHOCTH B 001aCTH
XUMHH OPraHU30BaHHBIX CHCTEM C YUETOM IpaBHJI COOTIOACHNS aBTOPCKUX IIPAB.

2. O0beM, CTPYKTYpA U cojieprKaHue TUCUUILTHHBI (MOTYJIs1)
2.1. O6beM TUCUMILTHHBI (MOYJIsT)

Buowt yueonoii pabomor Dopmul 00yuenun

Ounasn

O01mast Tpy10eMKOCTh: 3a4ETHbIC eIIMHUIBI/9aChl 4/144
KonTakTHasi padoTa: 72
3aHATHA JIEKLIMOHHOI'O TUIIA 36
3aHsATHS CEMHHAPCKOI0 THIIA 36
KoncyabTanuu 0
IIpomekyTOUYHAsI aTTeCTANHUS: DK3aMEH 36
CamocrositesibHasi padota (CP) 36

2.2. Tembl (pa3aebl) TMCHUILTHHBI (MOAYJIS1) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIHYeCTBA

qacoB

no ¢gopmam o0pa3oBaTeIbHON JAeATEJIbHOCTH

Ounasa popma odyuenus

Buabl yueoHoii padoThl (B Yyacax)
Ne | HaumeHOBaHue TeM Konraknas pagora
3ausaTus
n/n | (pazaenon) 3aHATHSA CEMUHAPCKOr0 THNA CP
JIEKIIMOHHOT0 THIIA
J Hubie 13 C JIP Huble

1. Beenenue. OcHOBHbIE 6 0 6 0 0 0 6
TIOHSITUS

2. OCHOBHBIE THIIBI 6 0 6 0 0 0 6
JIUTaHJI0B u
cyOcTpaToB

3. buomumernueckue 8 0 8 0 0 0 8
CHCTEMBI

4. CymnpamornekysipHast 8 0 8 0 0 0 8
(doroHnKa

5. Opranmnueckne 8 0 8 0 0 0 8
TIPOBOTHUKH

Ilpumeuanusn:

JI — nexmym, 113 — mpaxtudaeckue 3austusi, C — cemunapsl, JIP — nmabopatopusie paborsl, CP — camocrosTenbHas

pabora.



2.3. Conep:xkanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3jeiam)
BUJaM padoT
ConepxxaHue JeKIIHOHHOTO Kypca

Ne
n/n
1. | Beenenue. OCHOBHBIC TIOHSTHUS 1.1 Bsemenme. Kparkas wucTOpus CympamMoOJEKYISIPHOW XUMHUH.
3HaYMMOCTh  HAy4YHO-HCCIIEJIOBATENbCKUX paboT B obnactu
CYNpaMOJIEKYIISIPHON XUMUH IJIs TPAaKTUUECKOTO IPUMEHEHUSL.
[Ipupona HEKOBaJICHTHBIX B3aMMOJEHCTBUI (KOOpPJMHAIMOHHBIE
CBSI3W, JUIIONb-IWTIONBHBIE B3aMMOACHCTBUS, CHIbl Ban-gep-
Baanbca, cTOKMHT-B3anMopeiicTBIEe, BOIOPOAHBIE CBsi3n). dusnko-
XMMHYECKHE METOJbl WCCIIEIOBAHHS CYIIPaMOJIEKYIISIPHBIX CHCTEM
(onThueckast CHEKTPOCKOIMS, PEHTTEHOCTPYKTYPHBIH —aHanums,
SIMP-cnieKTpocKOIis, ~ Macc-CHEeKTPOMETpHUs,  mossiporpadus,
MOTCHIIMOMETPHS, KOHIYKTOMETPHS, KBAHTOBOXUMHUUCCKUE METOIBI
pacuera.

1.2 MonekynsipHoe  pacrno3HoBaHue. KoMIieMeHTapHOCTb.
['eomerpuyeckoe, MPUPOJHOE, JHEPreTHYECKOE COOTBETCTBHE.
DHIOPEENTOPhI, 3K30penenTopbl. [ MOKUE, JKECTKHE PEICTOPHI.
MOHOTOIIHBIE U NOJIUTONHBIE penentopsl. IIpupoaHsie penenTopsl
(BamMHOMUIIMH,  OOBEpUIMH,  MaKpOTETPaIHIbl,  JIMHEHHbIE
nonudupHele  aHTHOMOTHKM). PenenTopel  Uis  aHUOHHBIX
cybcTpaToB. CBA3BIBAHHE HEHTPAILHBIX MOJIEKYII.

CamocOopka ¥ CcaMOOpraHM3alUs OPraHWYECKHX  MOJEKYJ.
CamMocOopka B TPHUCYTCTBUM HOHOB META/UIOB, O0Opa30BaHUE
CTPYKTYPHBIX  DJIEMEHTOB  JTaXXEPOK,  JIECEHOK,  PEIICTOK.
CamMocOopka 3a cYeT BOMOPOIHBIX CBs3¢il. MHOIOKOMIIOHEHTHAs
camocOopka. CamocOopKa yropsiiodeHHbIX (a3 1 KPUCTAJUINUECKUX
CTPYKTYp, HamnpasJisemasi 00pa30BaHHEM BOJIOPOJIHBIX CBSI3EH.

2. | OcHoBuble Tunbl JurangoB u | 2.1 KpayH-3¢upsl — mepBble HCKYCCTBEHHbIE MOJEKYIIbI-
cyOcTparoB peuenrtopbl. HomeHkiaTypa, METOIbl CHHTE3a KpayH-3(UpOB,
KPHUITaHA0B, TonaHaoB. OCOOEHHOCTH KOMILIEKCOOOpa30BaHUs
KpayH-3(upoB, KPHITAH/IOB,  IOJAHOB. CenexTHBHOCTb
KOMIUIEKCOOOPa30BaHUsl, KOHCTAHThl YCTOHYMBOCTH, OHEPrUsl
00pa30BaHMUs KOMIUIEKCOB.

Karenansl, porakcansl, CHHTE3, CBOMCTBA.

Hopdupuner. [opdupuHoBbie Monekynsl B npupoae (rem,
xsopoduinn). PHU3MKO-XUMHYECKHE XapaKTePUCTHKH TophUpHHA.
buocunreTnveckue mpeAlecTBeHHUKH —mopdupuHa.  Merosp
CHHTE3a u Mo UKaIIu nopdupuHa. Komruiekcnr
METAIIONOP(GUPHHOB C MOJIEKYJIaMH IMUPUIUHA, a3ar€TepPOIMKIIOB,
anudpartudeckux  amMuHOB.  IIpumenenue  nopdupuHOB U
(TanoMaHUHOB B MEHUIIUHE.

2.2  Kanukcapensl.  Homenknarypa.  OpHoCTaaMiHBIN  ©
MHOTOCTaIUMAHBII CUHTE3BI KaJINKCApPEHOB.
KomriekcooOpa3oBaHue ¢ KaTHOHAMH METAJUIOB M aMMOHHS,
OpraHU4eCKHUMU MOJIEKYTaMH.

Huxnonexcrpunbl. KykypOoutypunsl. CTpoeHHE W HOMEHKIIATYpA.
XuMudeckas MOIU(pHUKAIIHS. KommnexcoobpasoBanue c
HEOPraHUYECKUMU,0pTraHHYeCKUMHU MOJICKYJIaMH "
OMOM OJICKYJIAMH. [Mpumenenue LUKJIO/IEKCTPHHOB u
KYKYPOUTKPHJIOB B IIPOMBIIIUICHHOCTH U MEIUIIMHE.

3. | buoMuMeTHYECKHUE CUCTEMBI 3.1  Hcnomp30BaHHE  CyNPaMOJCKYISPHBIX  CHCTEM  JUIs
MOJICTIMPOBAHKsL OMOJOTMYECKUX TpoIeccoB. KOMIUIEKCOHBI Ha
AMHHBI, KapOOHOBBIE KHCIIOTHI, AMHHOKHCIIOTHI.
Kommekcoobpa3oBanne  opranmuyeckmx wMoiekyn c¢  JIHK,
nerpanarms JJHK mon mefictBrueM opraHHYECKUX MOJEKYIL.
IIpoumeccsl mepeHoca ¥ CO37JaHHE HOHOGOPOB. DIEKTPOH-
COTIPSDKEHHBIN TEPeHOC B  OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIX
YCTIOBHAX, TPOTOH-COMPSDKCHHBIA TEPEHOC TIPH  Pa3IIMIHBIX
3HAYCHHUSAX KHCIOTHOCTH Cpefbl, (POTOCOMPSIKCHHBIC MPOIECCHI

HaumeHoBaHnue TeM (pa3aesioB) Coaep:xaHue JJeKIIMOHHOT 0 Kypca




nepeHoca. IlepeHoc uepe3 TpaHCHOPTHBIE KaHAIbl. TpaHCHOPT
aMHHOB U aMHHOKHCIIOT Yepe3 MEMOpaHEI.

CympamonekysipHbIii Katanu3. MojennpoBaHue OHOIOHYECKUX
peakumit. [maponw3 amMumoB, CIOXKHBIX 3(UpoB, 3(hUpoB
¢dochopubx KHCHOT. L{UKIIMUecKne yTrIIEBOAOPOIHBIE CHUCTEMBI,
MOJIENTUPYIOIKE NpoTeasbl, neruaporeHasbl. CynpaMoiaeKysipHbIe
METAJUIOKaTAJIN3aTOPBL.

CymnpamonekynspHast poToHHKa

4.1 CynpaMonekysipHbIe (hoToxpoMHBIE CUCTEMBI.
DOTONUKIONPUCOEANHEHHE B CYNPAMOJIEKYJISPHBIX CHCTEMAX,
coziepkaiux antpaieH. CiuponupaHbl B Ka4eCTBE HCKYCCTBEHHBIX
ouonmornueckux perentopoB. CHIUpOMHUpaHbBl B COCTaBe OCNKOB.
Couporniupanbl B cocTaBe monuMmepoB. KpayHconepskaiue
HadTormpanbl. KpayHcoaepikamye qUreTapidTeHBIL.

4.2 ®OOTOMHIYIUPOBAHHBIA MEPEHOC JCKTPOHA B (POTOAKTUBHBIX
cHUCTEMaX. Henuneiinsie ONTUYECKHUE CBOICTBa
CyMpaMOJIEKYJIIPHBIX aHcaMOJIei. CynpamonekysipHast
SJIEKTPOXHUMHUS U CYNPaMOJIEKYISIpHbIE AJIEKTPOHHBIE YCTPONCTBA.
MonekynsipHble MPOBOJA. DNEKTPONEPEKITIOYAIONINE YCTPOICTBA.
DOTOMHAYIIMPOBAHHBIA TIEPEHOC HHEPrUM B OPraHU30BAHHBIX
cucreMax. MexaHuU3Mbl TepeHOca PHEPTHH, JOHOPHI, aKIETITOPHI
sHeprud (GoToHA. MeToAbpl HCCIACIOBAHUSA U PETUCTPAIUH
MIPOIECCOB MEPEHOCa YHEPTHH.

Opranudeckue IpOBOAHUKU

5.1 MonekynsipHble MalvHbl. [IpUHIIUITBI KOHCTPYHpOBaHUs. Bup
9HEPrUH, WCIOJIb3yeMble NMPU JBWKEHMH MammH. [IpakThdeckoe
NPUMEHEHNE MOJICKYJISIPHBIX MallInH.

CymnpamornekyisipHble MaTepHabl (TIOJUMEPBI, )KUIKUE KPUCTAILITBI,
KPUCTAIIITNYECKHE MaTepPHUAIb).

5.2 CynpamonekynspHasi HAHOXUMHUs, HaHoMaTepuaisl. [lorydenue
THOpUIHBIX ~ MaTepuaioB. OQQeKkT HaHOOpraHW3alUh  Ha
HPOSIBISIEMBIC  XapaKTEPUCTUKU. [IpakTuyeckue TEXHOJIOTHH C
UCII0JIb30BAaHUEM HAHOCHCTEM.

Copep:xaHue 3aHSATHII CEMHUHAPCKOT0 THUIIA

HaumenoBaHue TeM (pa3esoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOIro TUmna

Beenenune. OcHOBHBIE TOHATHUS

113 1.1 IIpupona HEKOBAJIEHTHBIX B3aNMOJIEHCTBHIT
(KOoOpIMHAIIOHHBIE CBsI3H, JIUTIONb-AUTIONbHBIE
B3aUMOJENCTBUs, cuibl Ban-nep-Baanbca, crokuHr-
B3aMMOJIeiicTBHE, BOAOpoAHbIe cBs3M). [lomyuenue 1D, 2D,
3D- crpykryp. MonekynsipHas 6ubnuoreka P. Ctenra u b.
Onentoka. HckyccTBeHHbIE MeMOpaHbl, MeMOpaHHBIH
TpaHcnopT. MoHo- u nonucinou JI3Hrmropa-biaomkerr.
Busukynsl, MULEIBL: crien(UYecKrue THITBI MaTePHaJIoB.
CympamonekynsipHas —OpraHu3anust B  HYKJICHHOBBIX
KHCI0TaX, OenKax.

DHU3UKO-XUMHUYECKHE METOBI WCCIIEOBaHUS
CYIpaMOJIEKYyIAPHbIX CHCTEM (onTrueckas
CIEKTPOCKONUS, PEHTTEHOCTPYKTYpHbIM aHanu3, SAMP-
CIIEKTPOCKOINHMS, MAacC-CIIEKTPOMETpHs, Tomsiporpadus,
MOTEHIIOMETPHS, KOHIYKTOMETpPHA,
KBaHTOBOXHMHYECKHE METO/IBI pacuera.

1.2 MonekymspHoe pacmo3HoBaHue. KoMImeMeHTapHOCTb.
I'eomerpuueckoe, TIPUPOJHOE, 9HEPreTHIECKOoe
COOTBETCTBHE. DHIOPEIENITOPHI, SK30pelenTopsl. | nokue,
JKECTKHE pelenTopbl. MOHOTOMHBIE W IOJIWTOIHBIC
peuentopsl. IIpupomHble penenTopsl  (BaJIMHOMHIIVH,
0OBEpHIIMH, MaKpOTETPANHAbI, JHMHEHHbIE NoNu3(HUpHBIE
aHTHOMOTHKY). PemenTopsl Ui aHMOHHBIX CyOCTPaToB.
CBs3pIBaHME HEHTpaJIbHBIX MONEKyd. KoMIUIeKCH ¢
aMMOHHWITHBIMM ~ KaTHOHamu. JludmmpHblil  penenTtop.
XupanpHoe pacro3HaBaHue. [enwkatsl. MonekynspHbIe

Y3IIBL..




CamocOopKa ¥ caMOOpTaHU3aIMsl OPTAHUYECKUX MOJIEKYIL.
CamocOopka B  TNPHCYTCTBUM  HOHOB  METAJUIOB,
oOpa3oBaHHe  CTPYKTYPHBIX  3JIEMEHTOB  JTaKEpOK,
JeceHOK, pemeTok. CamocOopka 3a cYeT BOJOPOAHBIX
cBs3ell. MHOrokoMIoHeHTHas camocOopka. CamocOopka
VIOPSIIOYEHHBIX (a3 ¥ KPHUCTAUTHUECKUX CTPYKTYD,
HampasJisieMasi 00pa30BaHHEM BOJOPOJHBIX CBSI3EH.

OCHOBHBIE ~ THIIBI  JIUTAHIOB
cy0cTpaToB

u

I13

2.1 KpayH-3¢upsl — nepBble HCKYCCTBEHHBIE MOJIEKYIIbI-
peuentopbl. HomeHknaTypa, MeTonsl CHUHTE3a KpayH-
3(hupoB, KpPUITAHJIOB, TOJIaH/IOB. OcobeHHOCTH
KOMIUIEKCOOOpa30BaHUsl  KpayH-3(UpPOB, KPUNTaHIOB,
nomaHnoB.  CeNeKTMBHOCTh  KOMIUIEKCOOOpa3oBaHMs,
KOHCTaHTBl ~ YCTOMYMBOCTH,  DJHEpPrusi  0Opa3oBaHUA
KOMITJIEKCOB. BiMsiHMe NPOTUBOMOHA CONU U PACTBOPHUTEINS
Ha TIpolecc KoMIUIeKcooOpa3oBaHusi. Peopranu3zarms
KpayH-COeIMHEHHI B Tpollecce KOMIUIEKCOOOpa30BaHMUS.
KomrutiekcooOpa3zoBanre ¢ aHHOHAMU W HEUTPAIbHBIMU
MosnekynaMu.  IlpumeHeHHme  KpayH-CO€AMHEHMH B
XMUMHYECKOM CHHTE3€, aHAIMTUYECKOH W (U3UUECKOH
XUMUHU.

Katenanbl W porakcaHbl (CTpOCHHE, METOABI CHHTE3Q).
MonekynsapHble y3ibl, IeHIPUMEPHI.

[Moppupunpl.  OU3HKO-XUMHUSCKHE  XaAPAKTEPHCTHKH
noppupuna.  Kommiekcel — MeTamionopGUpuHOB €

MOJIEKYJIaMU MUPUJMHA, a3areTepoLUKIIOB,
anupaTuvecKux  aMHHOB. MOHO- ¥ TOJUTOIHBIC
peLenTopsl, nopuprHOBbIC JIUMEPBL.

Komruiekcoobpa3oBanue MmoppUPHHOB € (yJIepeHaAMH.
O0pa3oBaHue KOMILIEKCOB MOPQUPUHOB C OPraHUYeCUMHU
MOJIEKYJIaMH1 3aT CYeT 0Opa30BaHUS BOJOPOIHBIX CBSI3EH.
CynpamMoreKyssipHbIe TTOJIMMEpBl Ha OCHOBE MOP(QUPHHOB.
[Ipumenene nopGUPHHOB B MEAULIUHE.

2.2 Kamukcapensl. Homenknatypa. OgHOCTaIMHHBIA H
MHOTOCTaIMIHBIA CHHTE3bI KanKcapeHoB. Moandukanms
kanukcapeHoB. CTpykTypa KanukcapeHoB. Pusuko-
XMMUYECKHE METOIbl HCCIECIOBAaHHA  KaJIUKCAPEHOB.
Kommiekcoobpa3zoBanne ¢ KaTHOHAaMH  METaJIOB,
aMMOHUS, OpPTaHMYECKUMH MOJIEKYJIaMH, CMEIIaHHbIE
KOMIUIEKChl. DyHKIMOHAIbHbIE CHCTEMbl Ha OCHOBE

KaJIMKCapeHOB. OKCTpakIysi KaTHOHOB METAJIOB C
UCIIOJIb30BaHUEM KaJIMKCAPEHOB.
[{uks10neKCTpUHBIL. CrpoeHue u HOMEHKJIaTypa

[UKJIOEKCTPUHOB. BpIgeneHne IUKIOAEKCTPUHOB W3
KpaxMana. XuMudeckas MOTU(PHUKAINs TUKIOAEKCTPUHOB.
KommekcoobpazoBanue LOUKIOACKCTPHUHOB (¢
opraHudeckuMu Molekyaamu. KommiekcooOpa3oBaHue
IIUKJIOICKCTPUHOB c HEOpPraHUIEeCKUMHU COJISIMH.
CMemranHple  KOMIDIEKCHI LWKIOASKCTPUHOB. Peakmuw,
MPOTEKAOIINE B IMOJOCTH LHUKIOACKCTPUHOB. I[Iporeccs
TUIPOJIN3a, TPOTEKAIOMINE B TIONIOCTH IUAKIOICKCTPHHOB.
[IpruMeHerre UKIOAEKCTPUHOB ISl MOAW(UKAIIAI
CBOMCTB OpraHMYECKHX COEAMHEHUW U B KUIKOCTHOU
xpomarorpaduu.

Kykypourypust. Mertonst TOJIY4YEHHUS.
Kommrekcoobpa3zoBanne ¢ KaTHOHAMH MeTaula o
OpPTaHUYECKUMHU 3apsKCHHBIMH MOJICKYIIaMHU.

broMumernyaeckne cucTeMbI
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3.1 Ompenenenre aOMOTHYSCKUX MOJEKYT W PEaKIWH,
OHOMHMETHYECKOIO Imoaxozna. IIpuponusie u
HCKYCCTBEHHbIE HOHO(OPHL Kommmrekconst IS
MPOM3BOJAHBIX ~ aMMOHHSA,  TUKapOOHOBBIX  KHCIOT,
amuHokucnor. Kommiekconsl mia JAHK. UckyccTBeHHBIE
KaTaJINTHYECKUE CHCTEMEL. MopnenupoBanue
OMONOTHYECKUX peakuuii. ['maponu3 amMumoB, CIIOKHBIX




3¢upoB, 3dupoB Qocdoprbx KucmoT. llukmudeckue
YIIEBOAOPOAHBIE CHCTEMBI, MOJAEIUPYIONIHE MPOTEasbl,

JETHIPOreHa3bl. CymnpamonekynspHeie
METAJUIOKATAJIN3aTOPEI
4. | CynpamonekymsipHasi OTOHHUKA 13 | 4.1 CynpamonexkyisipHble CHCTEMBI, (HOTOXMMHUYECKHE

NpEBpAIICHAS] KOTOPHIX OCHOBAaHBI HAa IPOTEKAHUH
JNMEKTPOLMKINYECKHX  peakumid.  KpayHconmepikarmue

CITUPOCOCANHECHU . CDOTopraBJmeMoe
KOMHJ’IeKCOO6paBOBaHI/Ie CHI/IpOHa(l)TOKC33I/IHOB .
CanoanaHm B Ka4yeCTBC HUCKYCCTBCHHBIX

Ouonorndeckux perenTopoB. CHIUpONMpaHbl B COCTaBE
OenkoB.  CrnmponupaHsl B COCTaBe  IIOJIUMEpOB.
Kpaynconeprkamue HadTOnupansl u (QOTOYIpaBIIsieMbIe
CeHCOpsl Ha  HX  ocHoBe.  KpayHcozepxamye
JIUTETapUIIITEHBI. KpayHconepxarye
TpU(PEHUITIMETAHOBBIE KPACUTEIH.

4.2 @OTOMHIYUMpPOBAaHHBI MEpPEHOC JJIEeKTpOHa B
(oToakTHBHBIX cHucTeMax. HenuHeliHble onTHYECKHE

CBOICTBa CYTIPaMOJIEKYIIAPHBIX aHcamOen.
CynpamosiexysspHast AIIEKTPOXUMHS u
CYIPaMOJIEKYIAPHbBIC 3IIEKTPOHHBIE YCTPOHCTBA.

OCHOBHLIC THUIIbI KOMIIOHEHT JIIsL OcyU_[eCTBJ'IeHI/IH
nepeHoca 3ekTpoHa. OCHOBHBIE THITBI YCTPOKCTB IO

MEPEHOCY  DIIEKTPOHA. MonekynsapHele  pOBOJA.
DJeKTponepeKIoYaoe ycTpoiicTBa.
DOTOMHAYLIMPOBAaHHBIN NIEPEHOC SHEPIUH B

OpPTaHM30BAHHBIX  CHUCTEMaxX. MeXaHU3Mbl IepeHoca
9HEPTUH, JOHOPBI, aKLENTOpbI SHeprun GpotoHa. OCHOBHEIE
KOMITOHEHTBI U THIIBl YCTPOWCTB IO NEPEHOCY JHEPTHH.
Meroznpl HMcClenOBaHUST M PETUCTPALMM  IIPOLIECCOB
MIepEeHOCa SHEPTUH.

5. | Opranudeckue MPOBOTHUKU I13 | 5.1 MonekynsipHble MalIHHEL Y CTPOHCTBO MOJICKYSPHBIX
MalluH. MoekysspHble ILIECTEPEHKH, MOJEKYISPHbIE
MYCKy/ibl. MaluHel, paboTaromue INpH HU3MEHEHUU
KUCJIOTHOCTU CPEbl U IpPU MPOTEKAHUU OKUCIUTENbHO-
BOCCTAHOBUTEIIBHBIX IPOLECCOB. MONEKyIspHBIA Hacoc,
MOJIEKYJIIpHBIM ~ MoTOp.  MonekynspHass ~ MallMHBI,
paOoTarolue TP  W3MEHEHMH KHCIOTHOCTH  CpPEbl,
nepeHoce 3JIEKTPOHA, npu ¢doToobirydeHun.
MonexynsipHBI aBTOMOOHIIB.

5.2 CympamoiexyisipHas XUMHS MEeTaTIOOPTaHHYECKUX
THOPUIHBIX MaTepHaoB. Mertozsl MOTYy4eHUs
METAUIMYECKUX  HAHOYACTHLl.  MeETomsl  IONydeHHUS
THOPUIHBIX ~ METAJUIOOPTaHWYECKUX  HAHOYACTHI H
HaHOMAaTepHaIoB.  MeToipl  M3Y4eHHS  T'MOPHIHBIX
HaHOMAaTepHanoB. [IpuMepsl THOPUIHBIX HAHOYACTHI] M UX
cBoricTBa. [lepcrieKTHBEI THOPUIHBIX HAHOMATEPHAIIOB.

ConepxxaHue cCaMOCTOATEIbHOM padoThI

Neo .
u/n HaumeHoBanue TeM (pa3aesioB) Copep:xkaHue caMOCTOSITETbHON PadoThI
1. | Benenne. OCHOBHBIE IOHSATHS [ToBTOpEeHME NEKIMOHHOrO MaTepuana. IIoAroToBka K 3aHATHAM

CEeMHMHAPCKOT0 THIIA
2. | OcHoBHble TUOBI JUraHgoB U | [loBTOpeHHE JEKIMOHHOTO Marepuana. [ToAroToBKa K 3aHATHAM

cy0OcTpaToB CEMHHAPCKOro THIIA

3. | buoMuMeTnueckue CHCTeMbl [loBTOpEeHHE JIEKIMOHHOrO MaTepuana. [IoAroToBKa K 3aHATHAM
CEMHHAPCKOro THIIA

4. | CynpamorexyispHas HOTOHHKA [loBTOpEeHUE JIEKIMOHHOrO MaTepuana. [IoAroTOBKa K 3aHITHAM
CEMHHAPCKOro THIIa

5. | OpraHuyeckue MPOBOAHUKN [loBTOpEeHUE JIEKIMOHHOIO MaTepuana. [loAroToBKa K 3aHATUIM

CCMHHAPCKOIr'o THUIIA
3. OueHoyHble MaTepuajbl /Jisl TNPOBEIEHUS] TEKYIIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUYHOI aTTeCTAlUM 00Y4AIOMIMXCH MO AUCHUIIMHE (MOAYJII0)




[lo mucuunnuHe (MOIYJIIO) IPEIYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KadyecTBa
OCBOCHHUS:
® TEKYIIMH KOHTPOJb YCIEBAEMOCTH;
® [IPOMEKYTOYHAs aTTeCTalMs 00Y4arOIUXCsl 10 JUCLUIIIIMHE (MOAYIIIO).
3.1. OueHouHble MaTepHajbl /UIS1 NPOBEAeHUs TeKYIleil aTrecTalMd MO JUCHUIUIMHE

(MoayJ110)
Ne | KonTtposampyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIECHOYHOTIO CPEACTBA
n/n
1. | Beenenue. OCHOBHBIC TIOHSTHS KonrtponbHas pabora
2. | OcHOBHBIE THIIBI JIMTAHJOB U CyOCTPaTOB KonTponbHas pabora
3. | buoMuMeTHUYEeCKHE CHCTEMBI KonrtponbHas pabora
4. | CynpamonekynspHasi QOTOHHKA KonTponbHas pabora
5. | OpraHuueckue NPOBOJIHUKU KonTponbHas pabora

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIEe MATePHAJIbI, HEOOXOAMMBbIE s OLEHKH
3HAHUI, yMeHMii, HABBIKOB U (MJIM) ONBITA /IeSITeJILHOCTH B Mpolecce TeKyero KOHTPOoJIs
yCIIeBAeMOCTH
KonTpoabHblii pabora
Pa3nes 1. IlpuMepsl BonpocoB K KOHTPOJIbHOI paGore Ne 1.
Bomnpoc 1.1.

1. Kpatkas uctopus cynpamoieKyaspHOH XUMHH.

2. TlpupoJia HEKOBAJICHTHBIX B3aUMOICHCTBHH.

3. OU3NKO-XMMHUYECKHE METO B MCCIICIOBAHUS CYIIPAMOJICKYIISIPHBIX CHCTEM.

Bomnpoc 1.2.

1. MonexynspHoe pacnio3HaBaHne. KoMIieMeHTapHOCTb.

2. I'eomeTpuueckoe, IpUPOAHOE, FHEPTETUUECKOE COOTBETCTBHE. THIIBI PELENITOPOB.

3. CamocOopka W CaMOOpPraHM3alUsl OPraHUYECKUX MOJIEKYN, KOOPAMHALMOHHBIX

COCTMHEHUH, OPraHO-0MOJIOTHYECKUX aHCaMOJIeH.

Pasznen 2. [lpumepnbl BONPOCOB K KOHTPOJILHOK padore Ne 2.

Bomnpoc 2.1.

1. Kpayn-a3¢upsl, Kpuntausl, moaaH s, OcoOEHHOCTH KOMIUIEKCOOOpa30BaHMUS , CEICKTUBHOCTh
KOMIUIEKCO0Opa30BaHUs, KOHCTAHTbl YCTOMUMBOCTH, SHEPIHsl 00pa30BaHUsl KOMIIJIEKCOB.

2. Karenansl, potakcanbl, CHHTE3, CBOHCTBA.

3. [loppupunsl. DUZNKO-XMMHUYECKHE XapaKTEpUCTUKH mopdupuHa.. Meroapl cuHTE3a U
Moau¢pukanuu nopdupuHa. Kommuiekcel MeTamwonop@upuHOB ¢ MOJEKYlIaMu MUPHUIUHA,
a3areTepoLMKIOB, anu(paTHYeckKux aMuHOB. IIpuMmeHeHne nopuUpHHOB U (PTAJOLUAHUHOB B
MeULUHE.

Bonpoc 2.2.

1. Kanukcapensl.  OnHOCTaiuMdHBIE WM MHOTIOCTaJUMHHBIA  CHUHTE3bl  KaJIMKCAPEHOB.
Kommuiekcoobpa3zoBaHue ¢ KATHOHAMU METAJJIOB U aMMOHMSI, OpraHUYECKMMHU MOJIEKYJIaMU.

2. [Tuxnonekcrpunbl. CTpoeHHe U HOMEHKIIATypa. XUMHUYecKast MOAU(DUKALHSL. .

3. KykypOutypuisl. KommiekcoobpazoBaHue ¢ HEOpraHH4eCKUMU,0praHMueCKUMHI MOJIEKYJIaMU
1 OHoMoJIeKyJ1aMu

Pa3nes 3. IlpuMepsl BOPOCOB K KOHTPOJIbHOM padore Ne 3.

Bomnpoc 3.1.

1. CynpaMoieKynspHble CUCTEM JUIsl MOJICTMPOBAHUS OMOJIOTHUECKUX TPOIIECCOB.

2. KoMIUIeKCOHBl Ha aMHUHbI, KapOOHOBBIE KUCIOTHI, aMUHOKHCIOTHL. [Iporeccsl mepeHoca u
CO3/1aHNE HOHO(OPOB.

3. KommnekcoobpazoBanue opranudeckux mosiekyn ¢ JIHK, merpaganums JIHK mox neiictBuem
OpPraHMYECKUX MOJIEKYJI.

Bomnpoc 3.2.

1. TpancmopT aMMHOB 1 aMUHOKHUCIIOT Yyepe3 MEMOPaHBI.

2. CympaMoneKynsipHbIi Katanus. MoenupoBanue OM0IOTHYeCKUX peakuuil. [ uaponns aMmuaos,
CJIOKHBIX 3(hUpOB, 3pupoB HOCHOPHBIX KUCIOT.



3. lluxnuueckue YrieBOJOPOAHBIE CUCTEMBI, MOJEIMPYIOIIUE IPOTEas3bl, IETUIPOrEHA3HI.
CynpamoJieKyisipHble METAJUI0KATaIU3aTOPBI

Pa3nes 4. IlpuMepsl BOpocoB K KOHTPOJIbHON padore Ne 4.

Bomnpoc 4.1.

1. Cympamosnekymsipabie (OTOXpOMHBIE CUCTeMBbL.. CIHpPONHMpPaHbl B Ka4eCTBE MCKYCCTBEHHBIX
Oononormdeckux penentopoB. Crmpornupansl B cocTaBe OenkoB. CHUpONHpPaHbl B COCTaBe
MIOJIUIMEPOB.

2. @OTOMHIYIIMPOBAHHBIA MEPEHOC AIEKTPOHA B (POTOAKTUBHBIX CUCTEMAX. ...

Bomnpoc 4.2.

1. CynpaMornexyisipHas IEKTPOXUMHUSI U CYITPaMOJIEKYJIIpPHbIE AJIEKTPOHHbBIE YCTPONUCTBA.

2. DOTOMHAYIHPOBAHHBIA TEPEHOC JHEPrUd B OPraHM30BAHHBIX CHUCTEMax. MexaHU3MBbl
MepeHoca IHEPIUU, JOHOPHI, aKLIETITOPbI SHEPTUU POTOHA

Pa3nes 5. IlpuMepsl BopocoB K KOHTPOJIbHOI paGore Ne 5.

Bomnpoc 5.1.

1. MonekynsipHsle MamHbL. 1 [pUHIMIB KOHCTPYUPOBaHUS. BHIbI SJHEPrUH, UCIIOJIB3yEMBIE ITPU
IBUKeHUH MaluH. [IpakTnyeckoe NpUMEeHEHHE MOJIEKYIISPHBIX MAalllKH.

2. CynpaMosexkyaspHble MaTepuanbl (MOJIMMEPHl, >KUJIKHE KPUCTAJUIbl, KPHCTAUIMYECKUE
MaTepuabl).

Bomnpoc 5.2.

1. CympamonekynsipHass HaHOXUMUS, HaHOMaTepuasnbl. [lonyueHune rUOPUAHBIX MaTEpUAIIOB.
D¢ddexT HaHOOpraHU3AIMHN HA TPOSBIIIEMbIE XapaKTEPUCTHKH.

2. IIpakTdeckne TEXHOJOTHH C UCIIOJIb30BAHUEM HAaHOCHUCTEM.

3.1.2. Metoanuyeckue MaTepHAJbl, ONpedesIOIIHe MNpPoUeAypPbl OLEHHUBAHHUS 3HAHMIA,
YMeHHUIi, HABBIKOB H (/1) ONBITA 1eSITeJIbHOCTH B X0/1e TEKYLIEro KOHTPOJIs YCIeBAeMOCTH
KonTpoabHasi padora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IIOCTABICHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanus: nocnesoBaTebHOCTD, IOJHOTA, IOTUYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOYEK 3PEHHS, CAMOCTOsITEIbHOE 00001IeHNe MaTeprana. M3noxxenne marepuaia 6e3
(haKTHYECKUX OIIHUOOK.

OneHka «omauuHO» CTaBUTCS B CIIydae, KOrja COOMOECHbI BCE KPUTEPHH.

OneHka «xopouioy CTaBUTCS, €cid OOydarolUICcs TBEpAO 3HAET MaTepHaj, IPaMOTHO U
[0 CYyLIECTBY H3JaraeT €ro, 3HaeT IPAaKTUYECKyl 0a3y, HO JOMyCKAaeT HEeCYIIEeCTBEHHbIE
HOTPELTHOCTH.

OnueHka «y0oenremeopumenvHoy CTaBUTCS, €CIIU 00yYaIOIIMIiCs OCBOMII TOJIBKO OCHOBHOM
MaTepuall, HO He 3HaeT OT/AENbHbIX JIeTallell, JOIyCKaeT HETOUHOCTH, HEIOCTaTOYHO MPaBUIIbHbIE
(GOpMYIUPOBKH, HApyIIaeT MOCIEI0BAaTEIbHOCTh B M3JIOKEHHHM MaTepuana, 3aTpyaHseTcs C
OTBETaMHM, IOKa3bIBa€T OTCYTCTBHE JIOJDKHOM CBSI3M MEXKIy aHalIM30M, apryMeHTauueil u
BBIBOJIAMH.

OneHka «HeyoognemeopumenvbHoy CTaBUTCS, €CIM OOydaroIMiicss HE OTBEevYaeT Ha
IIOCTaBJICHHbIE BOIIPOCHI.

3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MIPOMEKYTOUYHOM aTTecTalun
3.2.1. Kputepnu oieHKH pe3y/1bTATOB 00y4eHHsl 10 AUCHHUILIMHE (MOAYJII0)

Ikana Pe3yabTartsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00yYeHUSs
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 M3JIaraeT, ONHpPasiCh Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJIU(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IIEHHsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSATHIMHU.
YmMmeer: - o0ydJaromuiics yMeeT caMOCTOATENBHO M IPAaBWIBHO pemarh ydeOHO-
npodeccoHaNbHBIE  3aJadud  WIM  33/laHds, YBEPEHHO, JIOTHYHO,
MOCIIEI0BATENBHO U ApPT'yMEHTHPOBAHO U3JIaraTh CBOE PELICHHUE, UCTIONb3YS
Hay4HBIC TTOHATHS, CChUIAACh HA HOPMATUBHYIO 0a3y.




Braneer: - 0OyJarouMiicsl BIIaJeeT PalMOHAIBHBIMUA METOJaMH (C HCIIOIb30BaHHEM
palMoOHaTBHBIX METOIMK) PEUICHHS CIIOXHBIX MPOQecCHOHAIBHBIX 3ajad,
TIPEACTABICHHBIX JETOBBIMH UTPaMU, KeicaMu U T.1I.;

[Ipu pemeHny MpoIeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHYECKHX TMOJIIOKEHUH ¢ TpeOOBaHUSIMU DPYKOBOISIINX
JIOKyMEHTOB,

- U3JIOKEHHS MBICIIEH B JIOTHYECKOH 1TOCIIeI0BATEIHHOCTH,

- CaMOCTOSITENTFHOTO aHayn3a (haKThl, COOBITHH, SIBICHUH, IPOIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWI MAaTephal, JOCTATOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh Ha 3HAHUSI OCHOBHOH U JIOTIOJHUTEIBHOM JIUTEPATYPBI,
- 3arpynssiercs B (OPMYJIMPOBAaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB M
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HeE BCeria
NPaBUJIBHO UX BEpUPHLIUPYET.

Ywmeer: - o0yvaroIuiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPAaBUIIBHO PEIIaTh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIIEHHE, HE B
TIOJIHOW MEepe HCIOJIb3Ysl HayuHbIE MOHSATHS U CCHUIKM Ha HOPMAaTHBHYIO
0azy.

Bnaneer: - o0ydJarouiics B LIENOM BIaJeeT PAalMOHAIBHBIMU METOJAMU pEIICHUS
CJIOXKHBIX HpOd)eCCPIOHaJ'ILHLIX 3aJa4, MpEeACTaBJICHHBIX JICJIOBBIMU UT'DaMU,
KelicaMu U T.].;

[lpu pemeHnd CMOr TPOAEMOHCTPHPOBATH JIOCTATOYHOCTb, HO HE
TTyOMHHOCTh HABBIKOB,

- BBIJICJICHUSA TJIaBHOIO,

- M3JIOKEHHS MBICIIEH B JIOTMYECKOH MOCIIeJ0BATEIHOCTH,

- CBSI3KM TEOPETUYECKUX IOJIOKEHUH C TPEeOOBAHUSIMH DPYKOBOASIIMX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHayin3a (haKThl, COOBITHI, SIBICHUH, IPOIECCOB B UX
B3aMMOCBS3H U AUATEKTUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpUEHTHPYETCSI B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro
PUTEJIBHO H3J10’KEHHU U,
- IOKa3bIBa€T HEIOCTAaTOYHOCTh 3HAHUM OCHOBHOM H JIOMOJHUTEIbHOMU
JUTEPATYPHL;

- c1abo apryMEHTHPYET HayuHbIE NTOJTOKEHHUS;

- MPAKTUYECKU HE CIIOCOOEH CHOPM yITHPOBATH BHIBOIBI 1 0000IICHHS;

- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

VYwmeer: - o0yuaroluiicss B OCHOBHOM YMEET PelIuTh y4eOHO-TPOo(eCcCHOHATBHYIO
3aJady WIK 3aJaHue, HO JOMyCKaeT OMHMOKH, cabo apryMeHTHPYeT CBOE
pellIeHne, HEJOCTaTOYHO HCIIONb3yeT HaydHbIE IOHSTUS M PYKOBOJIIUE
JIOKYMEHTBIL.

Brnaneer: - oOywaronmuiicsi BiazeeT HEKOTOPHIMH pPAalMOHATIBHBIMH METOAAMHU
PpELIEeHNs CIIOXKHBIX MPOQECCHOHATBHBIX 33124, IPEICTABIECHHBIX JETOBBIMH
WUrpaMu, KecaMu U T.[.;

[Ipu pemeHny MPOIEMOHCTPHUPOBAIT HEOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIIEN0BATEIILHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH C TPeOOBAHMSAMH PYKOBOAAIIMX
JOKyMEHTOB,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHNH, MPOIECCOB B MX
B3aMMOCBSI3H U THAJICKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJarommiics He yCBOMII 3HAUUTEIFHON YAaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYITUPYET KBAN(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHNH;

- HE BJIAJEET CUCTEMOI MOHITHIA.

YmMmeer: oOydaromuiics He MOKa3zal yMEHHE pemarh ydeOHO-TIpo(ecCHOHATBHYIO
3a/1a4y WM 3alaHue.
Brnapeer: HE BBHINOJHEHBI TPEOOBAHMS, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBACMBIM

«YAOBJICTBOPUTCIBHOY.

3.2.2. KoHTpoO/bHBbIE 321aHUA M/WJIM MHbIe MaTepHAJbl 1JIsl POBeJeHUs] MPOMEKYTOYHOI
aTTecTaluM
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[TonsTHE «CynpaMONEKYIIPHON XUMHUH'".

OObsicHUTE TEPMUH CYITPAMOJICKYIISIPHBII aHCaMOJIb.

3a cueT Kakux B3auMOJAEHCTBUI 00pa3yroTCcsl CyNpaMoIEKyJISIpHbIE YaCTHUIIbI?

Kakue Ha3BaHUS HOCAT COCTABHBIE YACTH CYIPaMOJIEKYIISIPHBIX aCCOLIMATOB?

UTo Takoe TOMUYHOCTH perentopa?

JaiiTe onpenenenue NOHIATHIO "X03auH", ipenoxxkennomy J[.Kpamom.

Yem ompenensercst CENEKTUBHOCTh M A(PQEKTUBHOCTh CBS3BIBAaHUS cyOcTpara
peuentopom?

Jaiite onpeneneHne NOHATUIM aJUIOCTEPUsl, KOONIEPAaTUBHOCTh U CAMOPEIIIIMKALUS.
[TosicauTe npuHIMN "KIH0Y - 3aMOK".

Yem MoOJIEKYISIpPHOE PACIIO3HABAHUE OTINYAETCS OT MIPOCTOTO CBSI3bIBAHUS?

UYewm ompenensiercs BEIOOP cyOcTpara Mpu MOJIEKYJISIPHOM pacro3HaBaHUU?

B uewm 3akitoyaercst NpUHIUN IBOWHONW KOMILIEMEHTAPHOCTH?

ColnrofieHre Kakux yCJIOBUI HEOOXO0IMMO JJIs paclio3HABAHUS PELEITOPOM CyOcTpara?
Urto BKIIIOYAET B ce0st MOHATHE "MOJIEKYIApHON nHbopMaruu'"?

Uto npencTaBistoT co00H MOJEKYISIPHBIE PELETTOPHI?

B dewm 3akmrouaercs Au3aitH MOJIEKYIISIPHBIX PELENTOPOB?

UYto Takoe sHIOpenenTop?

Uto 03HauaeT nmoHsATHE "KOH(GOPMAIIMOHHAS )KECTKOCTh perentopa’?

B uem otnmune koHGOPMAITMOHHO )KECTKUX PELENTOPOB OT KOHPOPMAIIMOHHO THOKUX?
B dewm 3akmrouaercs qu3ailH peuenTopoB MaKpONOJUIIMKINYECKOTO THIIA?

B dewm 3akmrouaercs IpuHIMN TPEAOpraHn3alun?

UT0 Takoe MaKpOIUKIMYECKUI U KpUNTATHBIA 3P PeKThI?

UeM oTamyaeTcs MOHOTOIHBIA PELENTOP OT MOJUTOTHOTO?

Jli1g pacnio3HaBaHMs KaKuX CyOCTpaToOB MPUMEHSIIOT KpayH-3(pups1?

OT uero 3aBUCAT CENIEKTUBHOCTh KOMITJIEKCOOOPa30BaHUS U YCTOWYMBOCTh KOMILIEKCOB,
00pa3zyeMbIX KpayH-3hupamu?

Kaxkue kpayH-3¢upsl Ha3bIBAIOT JapUATHBIMU?

Kak Ha3pIBaroTCsl KOMIUIEKCHI KPUITTaHOB?

B gem 3akirouaercst kpuntatHbid G exT?

OT 4ero 3aBHCHUT CEJIEKTUBHOCTD CBS3bIBAHUS KATUOHOB METAIJIOB KpUIITaHAAMU?

B kakux cnydasx HaOnrofaercs miarooOpa3Has CENEKTUBHOCTH CBSI3bIBAHUS KaTHOHOB
MeTaJJI0B KpayH-3¢upamu?

Kakue MakpOUUKIIbI MOAXOIAT AJISl CBA3BIBAHUS MIEPEXOIHBIX METAIIIOB?

[lepeuncnure OCHOBHBIE CIIEACTBUS 00Opa30BaHUs KOMILIEKCOB PEIIENITOPOB C KATHOHAMU
METaJlJIOB.

[lepeuncnure peuenTopel C TETpadAPUUECKON MonocThio. [IpuBeauTe mNpUMeEpsI
CBSI3bIBAEMBIX HOHOB.

B gem 3akmrouaercs 3¢ dexT "Mmos0KUTEIbHON KOOIIepaTUBHOCTH'"?

[IpuBeauTe mpUMepsl PELIETITOPOB, CBSI3BIBAIOIINX TEPBUYHBIC AMMOHUNHBIE KATHOHBI. 3a
CYET KaKMX B3aMMOJIEHCTBHUI OCYIIECTBIIAETCS CBA3bIBAHHE?

UTto Takoe KaBUTAH[?

3a CUeT Kakux B3aUMOJEHCTBUN IPOMCXOIUT CBS3BIBAHME M  PAaCIO3HABAHUE
HEe3apsHKEHHBIX MOJIEKYH?

Ha xakue rpynmbl moapa3aensioTcst HeUTpalbHble CyOCTpaThl?

Kaxkue perienTopsl CBA3bIBAIOT THOMOUYEBHHY ?

3a cyeT KakMX B3aMMOJECWCTBUI pELENTOpPbI CBSI3BIBAIOT HEUTpalbHbIE CYyOCTpPaTHhI,
coaepxarniue C-H cBs3u?

3a cyeT KakMX B3aMMOJECWUCTBUI pELENTOpPHl CBSI3BIBAIOT HEUTpalbHbIE CYyOCTpPaTHI,
conepxanue N-H, O-H niau D-H rpynmer (rne D - atrom, nonop HOIT)?
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58.

59.

60.

KakuMu OTIMYUTENBHBIME OCOOCHHOCTSMH OOJIAZAal0T aHHOHHBIE CYOCTpaThl 110
CPaBHEHHIO C COOTBETCTBYIOIUMH KATUOHHBIMU CyOCcTpaTaMu?

Kakyto ¢popmy MOTyT UMETh aHHOHHBIE CyOCTpaThI?

3a cyeT KaKuX B3aMMOACHCTBHI MPOUCXOIUT CBSI3bIBAHUE AaHUOHHBIX CyOCTpaTOB?
Hannyne kakux rpymm B penentope HeoOX0AuMO ISl CBSI3bIBaHUS aHHOHOB?

Kakune coequHeHust IPUMEHSIOTCS JJIs1 CBSI3bIBAHUSI aHHOHHBIX CyOCTpaTOB?

Kakumu ¢dakropamu ompenensercss CTaOMIBHOCTh KOMIUIEKCOB M CEJICKTHBHOCTD
CBSI3bIBAHUSI aHUOHHBIX CyOCcTpaToB?

Yem ompenensieTcsi CTaOMIBHOCTh U CEIEKTUBHOCTh 00pa30BaHMS KOMILIEKCOB?
Kamukcapenbl. OpHOCTaAMMHBIL ¥ MHOTOCTAQAMMHBIA  CHHTE3bl  KAJIMKCAPEHOB.
KommuiekcooOpa3zoBanne ¢ KaTHOHAMH METAUIOB M aMMOHUS, OPraHHYECKUMH
MOJIEKYJIaMH.

Huknonexkctpunbel. CTpoeHHMe M HOMEHKJIATypa. XHUMHUYecKas  MOAMQUKAIUS.
KommnekcooOpa3oBaHue ¢  HEOPraHMYECKUMU,0pPTaHUYECKUMU  MOJIEKyJIaMU U
OMOMOJIEKYJIaMHU.

KykypOutypunsl. CrpoeHne W HOMEHKJIarypa. XHUMHUYecKas  MOAMQUKAIMS.
KommnekcooOpa3oBaHue ¢  HEOPraHMYECKUMU,0PTaHUYECKUMHU  MOJIEKYyJIaMH U
OMOMOJIEKYJIaMHU.

CynpaMosieKysipHbIe CUCTEM Ui MOJIETUPOBAHUS OMOJIOTMUECKUX MPOIIECCOB.
Kommnekconsl Ha aMUHBI, KapOOHOBBIE KMCIIOTHI, aMUHOKUCIIOTHL. [Iporieccrl nepenoca u
co3nanre noHo(GopoB. TpaHCTIOPT aMHUHOB ¥ aMHUHOKHUCIIOT Yepe3 MEMOpPaHHbI.
KommiekcooOpazoBanue opranndeckux wmosiekyn c¢ JHK, gerpagamus JIHK mog
NeficTBHEM OpraHndeckux Moiiekyn. MuaTepkansauus, 3aneranue B 6oposaky JHK.
CynpamoJIeKyasipHBIM ~ KaTainu3. [ Waposu3 amMuioB, CIOXHBIX 3(uUpoB, 3>pupon
(hochopHBIX KUCTIOT.

[Muknudeckue yrieBoAOPOIHBIE CUCTEMBI, MOJCIUPYIOIUE MPOTEA3bl, JETHIPOreHAa3Hl.
CynpamoseKynsipHbIE METAJUIOKATaIN3aTOPBI

CymnpamonekynsapHble  (OTOXpOMHBIE CcHCTeMBbl. Vcrosib30BaHME  HM30MEpHU3ALHH,
EKTPOLUUKINYECKMX (POTOXUMHUECKUX peakUuil Ui co3gaHus (OTOYIpPaBIsEMbIX
CYIIPaMOJIEKYJIIPHBIX CUCTEM.

CrnimponupaHsl B KaUeCTBE UCKYCCTBEHHBIX OMOJIOTHYECKUX penenTopoB. CIMponupaHsl
B cocTaBe 0enkoB. CnuponupaHsl B COCTAaBE MOJIUMEPOB.

@DOTOMHAYLIMPOBAHHBIM  MEPEeHOC  3JJEeKTpoHAa B (OTOAKTUBHBIX  CHUCTEMaX.
CynpamounekynsipHas MEKTPOXUMHUS U CYIIPAMOJIEKYJIIPHBIC MIEKTPOHHBIEC YCTPONCTBA.
CymnpamornekynspHas HAHOXUMUs, HaHoMaTepHaisbl. [loryueHne ruOpuaHbIX MaTepUAIIOB.
O¢dext HaHOOpraHW3allMM Ha MPOSBIAEMble XapakTepUCTUKU. IlpakTuueckue
TEXHOJIOTMH C UCIIOJIb30BAHUEM HAHOCUCTEM.

3.2.3. MeTtoguueckue Marepuajbl, ompeaeisomme MpouUeIypbl OLEHUBAHHUA 3HAHMIA,
YMEHHUIi, HABBIKOB B X0/i¢ IPOMEKYTOYHON aTTeCTALNH

IIpouenypa oueHnBaHus 3HAHMIA (TECT)

[pennaraeMoe KOIUYECTBO 3aIaHUM 20

[TocemoBaTenbHOCTE BEIOOPKHU Omnpezenena mo pasaenam

Kpurepun onieHku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBIIbHO BRIMONMHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecim TIPaBHIIHHO BHIMOTHEHO 70-89% TeCTOBBIX 3aMaHuit

«3» ecim TIPaBHIIHHO BHIMOHEHO 50-69% TeCTOBBIX 3a1aHuit
IIpouenypa onennBanus 3HaHUI (YCTHBIH OTBET)

[Ipenen AIUTENEHOCTH 10 muHYT

[IpennaraemMmoe KOJIMYECTBO 3aJaHUIl 2 Bompoca

[ocnenoBarensHOCTH BBIOOPKH BonpocoB u3 | CirywaiiHas
KaXKIOro pasgena

Kpurepun onenkn - TpeOyeMBbIit 00BEM U CTPYKTYpa

- MB3JIOKEHHE MaTeprana 0e3 GakTHISCKUX OMMNOO0K
- JIOTHIKA W3JIOKEHUS

11



- HCIIONB30BaHUE COOTBETCTBYIOLIEH TEPMUHOIOI U
- CTHJIb PEUH U KYJbTYpa peuu
- moa00p NMPUMEPOB MX HAYYHOU JINTEPATYPHI M IPAKTHKA

«5» ecnmm TpeGOBaHI/Iﬂ K OTBCTY BBITNIOJIHCHBI B ITOJTHOM o0BeMe

«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBETY, OJHAKO ¢€CTb

HeOOJIbIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/I$[ BBITIOJIHCHBI YaCTUYHO — HC BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmieHa JIOrMKa H3J1I0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOI'MN

IIpouenypa oneHuBaHMsl yMeHMii M HABBIKOB (pelleHHe NPOOJIEeMHO-AHATUTHYECKUX H
NPAKTHYEeCKUX Y4eOHO-TTPoecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 1
[ocnenoBaTenbHOCTH BHIOOPKH Crnydaiinas
Kpurepun oneHku: - BBIJICJICHNE U TIOHUMaHHUe MTPo0IIeMBbl

- yMeH#e 0000111aTh, COMOCTABIATH Pa3INYHbIE TOYKH 3PEHUS

- TTOJTHOTA MCIOJIb30BAHUSI ICTOUHUKOB

- HAJIM4Me aBTOPCKOMW TO3ULIUH

- COOTBETCTBHUE OTBETA MIOCTABICHHOMY BOIPOCY

- HCIONB30BaHWE COIMANBHOrO OImbiTa, MatepuaioB CMU,
CTaTUCTUYCCKUX JaHHBIX

= JJOTUYHOCTbH HU3JIOKCHUA

- YMEHHe cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3PEHHsI PEIICHIsI TPOPEeCCHOHATBHBIX 337124

- YMEHHE MPUBECTH TIPUMEDP

- OIopa Ha TEOPEeTHYECKUE MOTOKEHHS

- BJIaJIEHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnu TpeOOBaHHUS K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecinmn B IICJIOM BBbIIIOJIHCHBI TpC6OBaHI/Iﬂ K OTBETY, OJAHAaKO €CTb

HEOONbIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYJIMpPOBAHMM  KBAIM(HUIUPOBAHHBIX
BBIBOJZIOB M 00O0OIIIEHNI

«3» ecinun Tpe6OBaHI/I$[ BBITIOJTHEHBI YACTUYHO — IBITAETCST 00OCHOBATH CBOKO

TOYKY 3pEHHUs, OJHAKO Cclabo apryMeHTHpPYeT Hay4dHbIC
MOJIOKEHUS, MPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITEJIbHO
copMyaHpoBaTh BEIBOABI U O0OOILIEHWS, HE BUIUT CBA3b C
podecCHOHATILHOU IeTeIbHOCTHIO

4, YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYeCKOoe olOecneyeHHe THCHHIINHBI
(MoayJis1)
4.1. JNeKTpPOHHbIE YUeOHbIe U3TaHUSA

1.

Pymsnnes, E. B. OCHOBBI KOOpAMHAITMOHHONW M CYIIPaMOJICKYJISIPHON XUMUU : ydeOHOe
nocobue / E. B. Pymsnues, FO. C. Mapdumn, O. C. Boasgnosa. — HBanoso : UT'XTY, 2020.
— 100 ¢. — ISBN 978-5-9616-0554-9. — Tekcr : anmekTpoHHbI# // JIaHb : 37€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/314036. — Pexum
JOCTyIA: JUIS aBTOPHU3. TIOJIb30BaTEICH.

Kupees, B. B. BoicokoMoiekyisipabie coeuneHus B 2 4. Yactp 1 : yueOHHK 11 BY30B /
B. B. KupeeB. — MockBa : WznmatensctBo FOpaiit, 2023. — 365c.— (Boicmiee
oOpazoBanmue). —  ISBN 978-5-534-03986-3. —  TekcT : SJeKTpOHHBIA  //
Oo6pasoBartenpHas mwiardpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512457.
Kupees, B. B. BeicokomounekysipHbie coenHeHus B 2 4. YacTp 2 : y4eOHUK JUisi By30B /
B. B. KupeeB. — Mocksa : W3natensctBo [Opaiit, 2023. — 243 c.— (Bsicuiee
oOpazoBanue). —  ISBN 978-5-534-03988-7. —  Tekct : DSIeKTpOHHBIA  //
Oo6pasoBatenpHast mwardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512458.

4.2. DiekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1.

2.

DnekrponHas GubnuoTeuHas cuctema «95C FOPAWT» Biblio-online.ru (3BC «FOpaiit»)
[OnekrponHsIii pecype]. — URL: https://urait.ru/.

OnexkrpoHHo-0nOMMoTeunas cuctema ZNANIUM [Onekrponnsii pecype]. — URL:
https://znanium.com/.
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3. DnekrpoHHas OubnmoTeuHas cucrema «KoHCyIbTaHT CTyAeHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnektponnHass Oubnuoteka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas Oubnnortexa «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EgmHOe OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. denepanbHplil LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe MpoeccHOHAIbHBIE 0a3bl JaHHBIX H MH(pOPMAIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH J0CTyn (yAaJ€HHBIM JIOCTYN) K HHXKE CIEIYIOIINM
COBpPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u »HuHMKIONEAMH Ha AxaaeMmuke [OnekrtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(opMaIMOHHO-TIpaBoBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIeKT JIMIIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSEMOr0 MNPOrPaMMHOIO
obecrnevyeHnsi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BO/ACTBA
1. JlunensuoHHoe mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
naket oducHbIX npuinoxenunit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMoe MPOrpaMMHOE 00ecIIedeHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHOe obecriedyeHHEe OTEYECTBEHHOTO IMPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cuctema «["apanT» (DnekTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas Gubmmorteunas cucrema «OBC
IOPAIT» Biblio-online.ru (3BC «lOpaiit»)), 3IeKTPOHHO-GHOMMOTEYHAS CHCTEMA
ZNANIUM, snextponnas 6ubaunoreunas cucrema «kKOHCYIIbTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHHYECKHE CPeICTBA 00yUYeHUs

Jia peanuzauuy JUCHMILTMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU s
MPOBEJICHUS] Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIIEHbl OOOPYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUSs, U MOMEIICHUS JUIsl CAaMOCTOSITeNIbHOM paboThl 00yJaromuXxcs, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJAKIIOUEHHUs K cetu «MHTepHeT» u
ofOecrieyeHbl JIOCTYIIOM B 3JIEKTPOHHYI0 HH(MOpMalHOHHO-0Opa3zoBatenbHylo cpeny PXTY
uM. J[.U. MenneneeBa. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumMeHoBaHMe y4eOHBIX ayTUTOPUI 1151 OcCHALIEHHOCTD Y4eOHBIX ayIUTOPHIi ISl POBeEIeHHsI
NpPOBe/IeHUs] YYeOHBbIX 3aHATHI U Y4eOHBIX 3aHATHI U IOMEeIeHU i IS CAMOCTOSITeTbHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM pa6oTbl 060py10BaHHEM H TEXHUYECKUMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUU  JUIi  TNPOBeJAcHHs | YueOHas ayauTOpUs YKOMIUIEKTOBaHA CIELHATU3UPOBAHHON
YueOHBIX 3aHATHH MeOenblo, OTBEYAIOIICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOOBaHMSIM, 00OPYJOBAaHHEM M TEXHHYECKHMH CPEICTBAMHU
o0yueHns (MOOWIBPHOE MYIIFTUMETUIHOE 000pYIOBaHHE).
[TomermieHue I CaMOCTOSTENEHON paOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO TOAKTMIOUeHHs K cetn «VHTepHeT» n
o0ecTiedeHreM [IOCTyNa B D3JEKTPOHHYIO HWH(OPMAIMOHHO-
obpasoBatensHyto cpexy PXTY mm. J[.M. MenneneeBa u k
9BC.

* Homep KOHKPETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHIE, paciMcaHWW y4eOHBIX 3aHITHH U
pacIcaHuy IPOMEKYTOUHON aTTeCTALUH.
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