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. IIEJIA ¥ 3ATAYH JACIATITAHBI

Ienn: NO3HAKOMHUTH  CTYJEHTOB XUMHUKOB C  HEKOTOPBIMH  COBPEMEHHBIMH
HaNpaBJICHUSMHU 3HAHUSA B 00JIACTH MPOU3BOCTBA, NEPEPAOOTKU M MPAKTUKUA XUMHUH U (QUNKA
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN.

3agaun:

—JaTh TMPEJICTABICHHE O MHOTOOOpa3HK CTPOCHUHU BHICOKOMOJIEKYIISIPHBIX COCTMHCHH;

—JaTh TIOHATHS O METOAAaX CHHTE3a M MOJU(PHUKAIUN BBICOKOMOJICKYIISPHBIX
COECIUHCHMIA,

—JIaTh MPEACTABICHUS 0 COBPEMEHHBIX HaIpaBJICHUSIX HCIOJIb30BaHUSA
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUM.

B pesynbraThl W3ydeHHs] NaHHOW TUCHUIUIMHBI CTYACHTBI JOJDKHBI MPEICTABICHUS O
MaKpOMOJICKYJIIPHOM CTPOCHHHM W  BBITEKAIOIIUX H3 OTOT0 OCOOCHHOCTSAX  CBOMCTB
BBICOKOMOJIEKYJISIPHBIX coeMHeHull. FIMeTh KOHKpPETHbIE MPEICTABICHUS O METO/IaX CUHTE3a U
MCCJICIOBAHUS PA3IMYHBIX CBOMCTB BHICOKOMOJIEKYIISIPHBIX COCIMHEHHM.

II. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas IUCHUIUIMHA OTHOCHTCS K BAapUATHUBHOW YacTH MPOrpaMMbl (Kypc II0
BEIOODY).

2.2. lnsi w3y4eHHUs MAHHOW y4eOHOW IUCIMIUTMHBI HEOOXOAWMBI 3HAHWS, YMCHHS U
HaBBIKH, (POPMHUPYEMbIC TIPEIIICCTBYOIIMMHU UCIUTUINHAMH

Ne n/m Kon nucuuninHbl HaumeHoBaHue peIIecTBYIOMUX TUCIUILIMH
1 51.0.13 MexaHuKa 1 MOJICKYJIsIpHas (hHU3HKa
2 51.0.20 Oprannueckasi XuMust
3 51.0.21 Opraanydeckasi XMMUsI TPOU3BOIHBIX YTIIEBOAOPOIOB
4 b1.0.24 Puznueckas XUMHS. XUMUYECKask TEPMOIUHAMMKA
5 b1.0.26 BrIcokoMOeKyIsipHbIE COeTMHEHHS

2.3. [lepedenpb MoCIeNyIONMX YICOHBIX TUCIUTUIAH, JIUISI KOTOPBIX HEOOXOIUMbI 3HAHUS,
YMEHUS U HaBbIKH, (hOpMUpyEeMble JaHHON y4eOHON AUCIUIITUHOM:

HOJ'IyLIeHHBIG 3HaHUA, YMCHUA W HAaBBIKH HGO6XO)II/IMI)I npu )IaJ'IBHeﬁHIeM HU3Yy4YCHHUU
mucuuruine: b1.027 — «IIponeccsl u anmaparsl. XUMHUYecKas TEXHOJIOTHUS NepepaboTKH HeTH
Y ra3za». 3HaHUE 3TOU TUCHIUILTMHBI HE0OXOMMO MPHU JaidbHEHIIeM 00y4eHUU B MarucTpaType u
acrMpaHType, a Takke B chepax mpodecCHOHATBHON JIEeSTeTbHOCTH: 3/[paBOOXpaHEHHE (CHHTE3
U KOHTPOJb KayecTBa), XWUMHUS TMPUPOAHOIO OPraHMYECKOro ChIpbs (M3y4EHHE COCTaBa U
pa3paboTka crnocoOOB NepepabOTKU M MPAKTUYECKOTO HCIHOJIb30BAHUS MPOAYKTOB M3 YIJI,
He(TH, IPUPOIHOTO Tra3a) u Ap.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA TUCHUIIJINHBI

[Ipomiecc OCBOCHHSI JTUCHUIIMHBI HampaBieH Ha (HOPMUPOBAHHE KOMITETCHIIHIA
(omemeHTOB cneayronmx kKomnereHnuit) B coorserctBuu ¢ ®I'OC BO u OIT BO no ganHOMY
HanpasneHuto 04.03.01 «Xumusy», npoduis: xumus HepTH U Ta3a.

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YYECHHUS 10 AUCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUS KOMIIeTeHIH



HNuaukaropsbl

Komnerenuus . Pe3yabrarsl 00y4yeHus
KOMIIeTeHI M
[1K-2 Cnocoben MK k2.1 3HaeT U MOXKET 3HaeT: KaK IPUMEHSITH Ha
OCYHICCTBJIATDH IIPUMCHATH Ha IIPAKTHKE IIPAKTUKC COBPCMCHHBLIC

HaIlpaBJICHHBIN CUHTE3
OPraHUYECKUX COCTMHEHUI
C TIOJIE3HBIMH CBOMCTBaMU
OJ PYKOBOACTBOM

crienuajimucra 0oJiee BLICOKOH

KBTI (DUKAITAH

COBPEMEHHBIE
WHCTPYMEHTAJIbHbIE
MCETOABI AJI1 yCTaHOBHGHI/ISI
CTPYKTYpPbI OpraHUYECKUX
COCIMHEHU

UHCTPYMEHTAJIBHBIE METOBI IS
YCTaHOBJICHUS CTPYKTYPBI
OpPraHUYECKUX COCAMHEHUN

NKnk22 Cnocoben
OCYIIECTBIISATh
HaIlpaBJICHHBIN CUHTE3
OpPTraHWYECKUX COCTMHECHHM
I10 3aJJaHHUI0 CIICIUAJINCTa
0oJiee BEICOKOMH

KBTI (UKAITIT

YMeeT: OCylIeCTBIATh
HaIlpaBJICHHBIN CUHTE3
OPraHUYEeCKUX COCIUHEHUH I10
3a/laHuIO crieruanucra domee
BBICOKOH KBaTM(UKALIUN aM

I1K-3 Cnioco6eH BbIOMpaTh
TEXHUYECKUE CPEJICTBA U
METO/IbI HCIIBITAHUH IS
PEIICHUS TOCTABICHHBIX
3aj1a4 10 OIPEICIICHUIO
KauecTBa He(PTEIPOIyKTOB

N /AKrmk3.1 3HaeT 1 MOKeT
MIPUMEHSATH HA MPAKTUKE
COBpPEMEHHBIE
WHCTPYMEHTAJIbHBIC
METO/bI ISl YCTAaHOBJICHUS
CTPYKTYPbI OPraHUYECKUX
COeIMHEHUN

3HaeT: KaK IPUMEHATH Ha
IIPAKTUKE COBPEMEHHBIE
UHCTPYMEHTAJIBHBIE METOBI JJIs
YCTaHOBJIEHUS CTPYKTYPBI
OpPraHUYECKUX COEAMHEHUN

[1K-4 CriocobeH 00BsCHUTD
BIIMSIHAC Pa3IIHYHBIX
(akTOpOB Ha MPOLIECCHI
nepepaboTKu HePTH

NJ1Knk43 Ciocoden
O00BSACHUTH XUMHU3M U
MEXaHU3M TEPMHUYECKUX U
KaTaJTUTHUYECKUX
MPEBPALLCHUI
yIJE€BOAOPOAOB B Mpoliecce
nepepadboTku HeTH

Bnageer ciocobamu 00bsICHEHUS
XMMH3Ma U MEXaHHU3Ma
TCPMHUYCCKUX U KATAIIUTHYCCKUX
MpEeBpaIeHU YTIeBOJIOPOIOB B
npoiiecce nepepadboTku HehTH

ITK-5 Cnocoben
OCYLIECTBIISATH KOHTPOJIb
KauecTBa He(pTH U
IPOJYKTOB €€ MepepaboTKu

I/II[KHKs,] CoocobOen
IIPUMEHSTH Ha IPAKTUKE
OCHOBHbIE CTaHJapTHBIE
UCIIBITaHUS 110
omnpeneneHuto PU3nKo-
XUMHUYECKHUX CBOWCTB
He(TU U HEPTETIPOTYKTOB
KaueCTBEHHOTO U
KOJIMYECTBEHHOT'O COCTaBa
AHAIM3UPYEMOTO BELIECTBA

BJ'IaI[eeTZ HaBbIKaMWU TPUMCHSATH
Ha MPaKTUKE OCHOBHBIE
CTaHAAPTHBIC UCTIBITAHUS I10
ornpeaeneHuto (PU3NKo-
XUMHYECKUX CBOMCTB HEPTU U
HEePTENPOAYKTOB KaYECTBEHHOTO
Y KOJIMYECTBEHHOTO COCTaBa
aHATM3UPYEMOTO BEIIECTBA

IV. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpym0eMKOCTh TUCITUTUTHHBI COCTABIISIET 2 3a4eTHBIC SUHUIIBI, /2 Jaca.
dopma TPOMEKYTOUHON ATTECTALMU: 3AUET

4.1. CoaepxxaHue THCUMILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM, ¢ YKa3aHHeM BH/10B
Y4eOHBIX 3aHATHH M OTBEJEHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB




Bupipl yueGHOM paboThI, BKITFOYAs
« CaMOCTOSATENBHYIO paboTy
§ oOy4Jaromuxcs u TpyJ0eMKOCTh
ié (B yacax)
g KonrakTHas pabota
2 E 3 NpENoAaBaTels ¢ DopMbI TEKy1IEr0
® X
No g § 5] E 00yYarLIUMUCS 5 KOHTPOJIS YCIIEBAEMOCTH;
H/I_I Pazzgen IMCHUTIINHBI/ TEMBI % ° u;3 % = Dopma IpoMeKyTOIHOI
3 o = o o - 3 = aTTecTaluu
R =2 2 = s -
5 '8 = E 5= g 2 5 8 (no cemecmpam)
5 =S| g2g2:| Eg| g¢®
o %) s S ® 1=} =
S 5 S E S =
= = S ] <
) “8 a @ % 2 O
= = B <
ITpoBepka
1 | «YMHBIE» TOTUMEPHI 8 6 | 6 6 2 POBEP
otuetoB JIP
2 KuakokpucTtaimaeckue 8 10 | 6 10 2 [IpoBepka
TIOJIUMEPHI otuetoB JIP
HNuTepnionnmepHbie IIpoBepka
3 8 10 | 6 10 1 2
KOMIIJIEKChI otueToB JIP
IIceBno>xnBas TooBepka
4 | pagukanabHas 8 10 | 6 10 1 2 OT‘II)CTO ]f P
MOJIMMEPHU3ALIUS
ITpomexxyTounas ..
p y 8 8 3a4éT
aTTecTanus
Hrtoro yacos 72 18 36 10 8

4.2 Tl;1aH BHeayIMTOPHOM caMOCTOSITeIbHON Pa0doThI 00y4aIOIIUXCS 110 JUCIUIITIHHE

CamocrosTeNnbHas paboTa 00yYarOHUXCs VYuebHo-
Cemect Bupg Cpoxku 3arpar OueHovHoe Me6Tozu/1qe01<0e
p Hasparme pasjena, Tem! CaMOCTOSITEIbHOW | BBIMOJIHEH M CpencTBO obecricterie .
BpeMeH CaMOCTOSATEIbHOM
paboTh us
u (4ac.) paboTh
IlonroroBka otuera IIpoBepka IIpakTukym 1o
o JIP «Cunres OT4Y€eTa 110 BBICOKOMOJIEKYJISIPH
8 [TonsiTrie 06 «yMHBIX» |ceruaroit 1 JIP. YcTHOE  |BIM COETMHEHMAM
oJIMMepax MOJIMAKPUIIOBOM cobece10BaH
KHUCJIOTBI M CBOM CcTa ue
TUAporesuein
8 ToroToBKa oT4eTa [Iposepka [IpakTukym no
[TonsiTrie 06 «YMHBIX» |0 JIP «CunTes 1 OTICTaTIO - |BHICOKOMOIICKYIAPH
HOTMMepax IpEBHTOrO JIP. YcTHOE |BIM COETMHEHUSM
COTIOJIIMEPaY cobecenoBaH
1-18 ve
8 ITogroroska oTueTa | Hemens IIpoBepka IIpakTukym 1o
o JIP 0TY€eTa 110 BBICOKOMOJIEKYJISIPH
}KI/I,ZIKOKpI/ICTaJ'IJ'H/ItIeC «Cononnmepuzamnus 2 JIP. YcTHOE | BIM COEIMHEHHSIM
KHE TIOJTMMEPbI METHJIMETaKpHuiaTa ¢ cobecenoBaH
aKpUIIOBOH ue
KHCJIOTON»)
8 |’Ku JKOKPUCTAIITNYEC [ToaroroBka oT4eTa [IpoBepka [IpakTukym 1o
KHE TONAMEpbI o JIP «Cunres OTYETA 10 BBICOKOMOJIEKYJISIPH
MOJMBUHUIIOBOTO 2 |JIP. YcTHOE |BIM COEAMHEHMAM
CIIUPTa THIIPOITUIOM cobeceI0BaH
TTOJIMBUHUJIAIIETATA ue




CamocTosTenpHast padoTa 00ydJalomuxcs YuebHo-
Cemecr u Bun Cpoxn 3arpar OrneHOYHOE M%TOHH%CK%
p A3BARMC PASACTA, TEMBL | - MOCTOSTENBHOM | BBITIOMHEH . CpENCTBO obecrictere
BpeMeH CaMOCTOSITENIbHOM
paboTsI us
u (4ac.) paboTsl
8 I/IHTepHO JINMEPHbIC [TonroroBka oT4eTa [IpoBepka [IpakTukym no
KOMILIEKCHI o JIP oTYeTa 1Mo BBICOKOMOJIEKYJISIPH
«HUccnenoanue JIP. YcTHOE |bIM COEUHEHUSIM
mporecca 2  |cobecemoBan
KOMILIEKCOO0pa30BaH ue
nst BMC ¢
OJINTOMEPaMM»
8 I/IHTepHO JIUMEPHBIC [lonroroBka oT4era IIpoBepka [IpakTukym no
KOMILIEKCEI 1o JIP «®nokynsus oT4eTa 10 BBICOKOMOJIEKYJISIPH
JIUCIIEPCHBIX CUCTEM 2 JIP. YcTHOE |BIM COESIMHEHUSIM
BOJIOPACTBOPUMBIMH cobeceqi0BaH
MOJIMAJICKTPOINTAMHU ne
»
OO6m1ast TpyA0€MKOCTh CaMOCTOSTEILHON paOOTHI 11O 8
JTUCITUTIINHE (Yac)
Broxer BpeMeHu caMOCTOSITETbHON paboTHl,
MPElyCMOTPEHHBIN YYEOHBIM MJIAHOM [T TAHHOM 8
JTIACIIUILINHEI (Jac)

4.3. ConepxxaHue pa3/iejioB U TeM TUCHHUILINHBI

TpynoemkocTs
TUCLAIUINHBL 2
(3.e.)
HaumenoBanue | IloHsiTHe «yMHBI€» OJIMMeEPHI.
OCHOBHBIX depMeHTHI, KaK MOJEIN «YMHBIX)» MTOJIMMEPOB.
pas3nennos Ocobennoctu CTpOECHUS MIOJIMMEPOB (uemoueuHoe CTpOEHHE,
(Momyeit) MUKPOCTPYKTYpa, TOIOJIOTHS).

I'esqin mostumMepoB.

[Tonumepsl, 4YyBCTBUTENbHBIE K T'HAPOPHILHO-TUAPOGOOHOMY OanaHcy
pactBopureid. [IpakTrudeckoe NpUMEHEHHE.

[Tonumepsl, 4YyBCTBUTENBHBIE K W3MeHeHHI0 pH cpensl. MoHOMeEpHI,
UCIIONb3yeMbIE Ul UX noaydeHud. IIpaktuueckoe npumenenue. [lomumepsl,
YYBCTBUTEJIBHBIE K U3MEHEHUIO TEMIIEpaTyphl cpeasl. IIpumeps! moammepos,
obnanatomux HKTP, u ux moBeseHne B BOAHBIX Cpeliax.

Jlpyrue BuUABI UYyBCTBUTEIBHOCTH «yMHBIX» ITOJIMMEPHBIX CHCTEM: Ha
XUMUYECKHUN COCTaB CPEMBL, JJIEKTPO- U CBETOUYBCTBUTEIIbHBIE ITOJIMMEDPHI.
[IpumeneHne «yMHBIX» TOJMMEPOB B  MeAuluHe. MeMOpaHbl C
peryaupyeMoil poHUIaeMocThi0. Brijenenne 1 unMMoOniIn3anus 6eIKoBbIX
BEILIECTB.

buosornyeckn akTHBHbIE OJIUMEPDI.

[TonsTus: *uakue KpucTayibl, Me3odasza, U30TponHas KUAKocTh. da3oBbie
Iepexoapl B KUAKOKPUCTAIUIMUECKUX CUCTEMax. MOJEKyIspHOe CTpOeHue
KUJKOKPUCTAJUIMYECKUX COCIMHEHMI: KalTaMUTHKH, NUCKOTHKHU. [Ipumepst
ME30T€HHBIX I'PYIIIL.

[loHsATHA TEPMOTPONHBIE W JHMOTPOMHBIE XHUJIKHE KpucTauibl. CTpyKTypa
KUAKUX KPUCTANIOB: TPU OCHOBHBIX TuUma cTpykryp JKK-coenunenwmii:
CMEKTMYECKUH, HEMATHYEeCKMH W  XOJECTEpPUYECKHl.  AHH30TpONUS
(U3NYECKUX CBOMCTB KHUJIKUX KPUCTAIUIOB.

KuIKOKpHUCTAIIINYECKHE TTOJIMMEPBI C ME30T€HHBIMU I'PYIIIAMH B OCHOBHOU




u 6okoBoit nenu. ['pedbHeoOpa3Hbie nonmumepsl. [IpumMepsl monmumepos.
TepMmoTponHble UM JIUOTPONHBIE  KUAKOKPUCTALIMYECKHE  IOJUMEPHI.
ITpumepbl.OCOOEHHOCTH CBOMCTB KMJIKOKPUCTAIIMYECKUX IIOJMMEPOB IO
CpaBHEHUIO ¢ HU3KOMoueKysipHbIMU JKK-coenunennsamu.

CuHTe3 KMJIKOKPUCTAIUIMYECKHUX IOJMMEPOB C ME30I€HHBIMU TIpyIIIaMH B
OCHOBHOW  LIETIH. CuHTE3 KUIKOKPUCTAJUIMYECKUX IOJIUMEPOB C
ME30Te€HHBIMH TpynnamMu B OOkoBOHM wnenu. IIpumepsl NpakTHYECKOTro
MIPUMEHEHHUS )KUJKOKPUCTAJUIMYECKUX ITOJIUMEPOB.

[lonATHE MHTEPHOIMMEPHOrO KOMILIEKCA. THUIBI  MHTEPIOIMMEPHBIX
KOMILIEKCOB. [Ipumepsl.

IIpuMeppl  NOJMDIEKTPOJIIMTOB,  HUCHOJB3YEMBIX  NPU  IOJYYCHUH
MHTEPIIOJIUMEPHBIX KOMILJIEKCOB. OcHOBHBIE XapaKTEPUCTUKU
MHTEPIIOJIMMEPHBIX ~ KOMIUIEKCOB:  COCTaB, CTEIEHb  3aBEPIUICHHOCTH.
CrexuomeTpryeckue M HECTEXHMOMETPUYECKHE  UHTEPHOJUMEPHBIE
KOMILJIEKCBI. VYenosus o0Opa3oBaHUs u PacTBOPUMOCTH
HECTEXUOMETPUUYECKUX UHTEPIOJIUMEPHBIX KOMILIEKCOB.

Meroasl IONy4YEHUST HMHTEPHOJUMEPHBIX KOMIUIEKCOB. HWHTEPIIOIMMEPHBIX
KOMIUIEKCOB. Marpuynass  nonumepusanus. OcoOEHHOCTH  CBOMCTB
WHTEPIOJIMMEPHBIX  KOMIUIEKCOB. VHTEpNONMAIEKTPOIUTHBIE —PEAKLHUU.
Biustnne HHM3KOMOJEKYJSIpHBIX cojieil Ha mnoBeneHue [IOK B BogHbIX
pacTBopax. HNHTepnonnsneKkTpoIuTHbIE peakuui. MounekymnsipHoe
«y3HaBaHue» B pactBopax IIOK. Peakuuu mnonunonHoro oOmeHa u
MOJIMMOHHOTO 3amenleHusi. PasHooOpa3ue moauiIeKTPOIUTHBIX KOMIUIEKCOB
U NIEPCHEKTHUBBI UX IIPAKTUYECKOTO IPUMEHEHUS.

IlceBno:xkuBasi paAuKaJbHAs  NOJUMEPH3AUMS W  YCJOBHA  ee
OCYLIeCTBJICHH.

Kpurepunu, XapaKTEePU3YIOLIne MICEBJI0KUBYIO pPaANKaJIbHYIO
nonuMepuszanuio. Knaccudukaius mnpoieccoB MCEBI0XKUBON paguKaaIbHON
MOJIMMEPH3AIUN:  peakiuu  O0paTUMOTr0  WHPUOWPOBAHMS,  PEAKIIMU
oOpaTuMOH nepefadn Henu, peakiuu oOpaTuMOro nepeHoca aToMa.
Nuudeprepuas nonumepusanus. [lomumepusanusi BUHUIOBBIX MOHOMEPOB B
IIPUCYTCTBUE HUTPOKCUIIOB U aJIKOKCUaMHUHOB.

[Monumepuszanus ¢ mnepemadeld UENM MO MEXaHU3MYy NPUCOEIUHEHU -
(dbparmenTarnuu. KoHTponupyeMblil CHHTE3 MaKpOMOJIEKYJI 10 MEXaHU3MY C
[IEPEHOCOM  aroMa.  BO3MOXXHOCTM  IIPAaKTUYECKOrO0  NPUMEHEHUS
TICEBJI0KUBOM PAIUKAIBHON MTOJIMMEPHU3ALIUN.

Dopmsbl
TEKYILEro
KOHTPOJIA

Y CTHBIN ONpOC, OTYETHI

dopma
IIPOMEKYTOUHON
arTecTanuuu

3a4€T

4.3.1 llepeyeHb NPaAKTHYECKUX 3aAHATHI U JIA0OPATOPHBIX padoT

No i/t

Ne paznena u TeMbl
JIUCHUITIMHBI (MO JIs)

TpynoemkocTh

(2]
(vac.) o =
a2 = 5
SE| 2%
[}
HaumeHnoBanue nabopaTtopHbIX paboT 2 = &5
W3 mux 5 9 S =2
Bcero = & 2 3
HpaKkTHYecKas | )
4acoB & &

MOATOTOBKA




1 | «Ymuble noaumeps» | 1. CunTe3 ceTuaToi
MOJIMAKPHIIOBON KUCIIOTHI U 12 K3
CBOI1 cTa rujiporesen. [K-4
2. CuHTE3 IPUBUTOIO K-5
coIoJMMepa BUHWIIALETaTa Ha
HOJMMETUIMETaKpUIIaT

12 TIK-2

2 Kunkokpucrammuye | 1 Cononmmepuszanus 12 12
CKHE TTOJTMMEPHI METHUIMETaKpuyIaTa ¢
AKPUIIOBOM KUCIIOTOM.

2. CuHTE3 NOJIMBUHHIIOBOTO
CIIUPTa TUJIPOJIU30M
MOJMBHUHHUIALIETATA

3. Cononumepusanus cTuposia
C METHUJIMETAKPUIATOM

YcTHBIN 0npoC, OTYETHI

3 | Uarepnonumepurie | 1. MccrnenoBanue mporecca 12 12
KOMILICKCHI KoMIuiekcooOpaszoBanus BMC
C OJIMTOMEpaMu

2. OnoKySAIMS JUCTIEPCHBIX
CUCTEM BOJIOPACTBOPUMBIMH
TOJIRJICKTPOJIUTAMHU

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITEJIbHOE W3y4eHHe
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB

No Tema 3ananue PopmHpyemas NJAK
KOMITETCHIIMS
1 | «YMHBIE OMUMEPBD» BrinonHeHne npakTH4ecKux
3aJaHui 110 TeMe « Y MHBIE
MTOJIMMEPHI»
2 | KXuakokpucrauimyeckue | BeITOTHEHNE MPAaKTHIECKUX
MOJIUMEPHI 3alaHUi 110 TeME
’ <<>IIéI/II[K0KpI/ICTaJ'IHI/I‘I€CKI/I€ [K-2 1K-2.1
IOJIUMEPBD» [K-2.2
3 | MaTeprionuMepHbIe BrinonHeHne npakTHYeCKuX [K-3 IK-3.1
. [1K-4 ITK-4.3
KOMILJIEKCBI 3alaHUi 110 TeME K-5 K-5.1
«MHTepnionumepHsbIe
KOMILJIEKChI»
4 | IlceBnoxxuBas BrlinonHeHne npakTH4ecKux
paaukanbHa S 3aJaHui 110 TeMe « Y MHBIE
OJIMMEpU3aIus MOJIMMEPHI»

4.4. MeTtoanyecKue YKa3aHUsl 10 OPraHU3alMM CAMOCTOSATEJIbHOH PpPadoThI
CTY/IEeHTOB

CaMocTtosiTennbHast paboTa CTYJIEHTOB, CBSI3aHHAs C TMOJTOTOBKOH OTYETOB II0
BBHITIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpeIUICHHEM TEOpPETHYEeCKOro MaTepuana B BUIE
MOATOTOBKH K KOJUIOKBUYMaM, IIPOBOAUTCA BO BHEAYJUTOPHOC BPEMI.

Cmpykmypa omyema no 1aoopamopuot pabome:

1. [ens paboTHI.

2. TeopeTrnueckas U SKCIIEPUMEHTaIbHAs YacTh.




3. BhImosiHeHWe pacyeTHBIX B COOTBETCTBUU C METOJUYECKUMH yKa3aHHSIMHU K KaXIOH
pabore.
4. BpIBoj (Ha OCHOBE MOJYYCHHBIX PE3YyJIbTAaTOB).

MeTtoauyeckie peKOMEHJAIMK IO BBINOJIHEHUIO JIabopaTOpHBIX paboT u o0paboTke
MOJTyYCHHBIX AKCIEPUMEHTATbHBIX JAaHHBIX IO KXo JabopaTopHOi paboTe omucaHbl B
METOJMYECKMX yKa3aHUAX Ha BbIIOJHEHHE JabOpaTopHbIX pabOT MO NPAKTUKYMY
«Bricokomonekysipubie coenuaenus» /B.A.Kpyrnosa.- Upkyrck: U3n. UpkyTck. roc. yH-Ta,
2006. 52 c. u yueOHOM TocoOuu - [IpakTUKyM 1O BHICOKOMOJIEKYJISIPHBIM COSAMHEHUSM: YUeO.
nocobue / mox pen. B. A. KabGanosa. - M. :Xumus, 1985. - 224 c.

4.5. IlpumepHasi TeMaTHKa KypCcOBBIX padoT (IpOeKTOB)
HET

V.YYEBHO-METOJUYECKOE U HWH®OPMALMOHHOE OBECHEYEHHME
JUCLUILIMHBI (MOLYJIS)

a) OCHOBHAasl JIUTepaTypa

1 Xammpona, C. 0. CoBpeMeHHBIE METOJBI HCCIEIOBAHUS MOJUMEPOB : YyueOHOE
nocooue / C. }0. Xamuposa, M. X. Jlurunos, M. b. beruesa. — Hanpunk : KbI'Y, 2015. — 107
c.— Tekcr: oanekTpoHHbldd / JlaHb : »3nekTpoHHO-OMONMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/170846 (mara oOpamenus: 12.04.2022). — Pexum gocrtyma: s
aBTOPU3. MOJIb30BATENCH.

2. Meroapl HCCIEIOBAaHUS COBPEMEHHBIX ITOJIMMEPHBIX MAaTEpHAJIOB : y4eOHO-
Meroandeckoe mocodue / cocraBurenb O. I'. 3ambiuiseBa. — Hwkuuit Hosropoxa : HHI'Y um.
H. W. Jlob6awyeBckoro, 2012. — 90 c.— TekcT: snekrpoHHBIH / Jlanp : 3IIEKTPOHHO-
oubmuoreynass cucrema. — URL: https://e.lanbook.com/book/153485 (mara oOpameHus:
12.04.2022). — Pexxum gocTyna: JJisi aBTOPH3. TOJIb30BaTeNeH.

3. Kapumos, O. X. 3enenas xumus : yuebno-meroauueckoe nocooue / O. X. Kapumos, E.
M. Mapuunkesuy, A. FO. I'oponkoB. — Mocksa : PTY MUPDA, 2021. — 46 c.— Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA., et R
https://e.lanbook.com/book/218660 (mara obparmieHus: 12'04'2012?'5”71‘&“1@4&,! -

u(

aBTOpU3. NIOJIb30BATEIIEH.

0) 10MOJIHUTEIbHAS JIUTEPaTypa

1. Konrponupyemass "kxuBas" paaukaigbHas mojuMmepusanus. Merom.ykas. JLS. Ilapuk.
Upkytck: UT'Y - 2008

2. Jleiikun H0.A. OU3NKO-XUMHIECKAE OCHOBBI CHHTE3a MOJIMMEPHBIX COPOCHTOB YUeOHHK. 2-

e wu3n, ucnpaB. (91.)- Mockea: Jlans. JlaGoparopus 3manuii — 2011 — Pexum gocryma OBC
«z3patenscTBO «JIaHby
3. DKOJOrMYeCKM WYHCThIE TEXHOJOTHH [DIEeKTpOHHBIA pecypc]. — Pexum mocryma:

http://www.cleandex.ru/articles/2007/11/20/residue utilization25, cBoOO HBIN. — 3ariaBue ¢ KpaHa

4. TOCT 24888-81. IlmactmMaccel, MOJUMEPBl U CUHTETHYECKUE CMOJIbI. XUMHUYECKUE
HaWMEHOBaHMs, TepMuHbl W omnpeneneHus [Tekct].-eexa. 01.07.1982.- M.: UzparenbcTBO
cTa”zapTos, 1991. - 22 c.

5. Tyros U. U. , Koctpeikuna I'. . Xumus u gusuka nonumepon: YueOHOe mocodue
1utst By30B — M.: Xummst, 1989. — 432 c.

6. Cyraruna B.M., bornanerosa JI.N. Xumus n pusrka moaumepoB: YdaeOHOe ocodwme.
— Tomck: U3n-so TITVY, 2003. — 208 c.

7. Poskuna H. M., JIsmkoB A. A. JIabopaTOopHbIi TPaKTUKYM MO XUMHUU U TEXHOJIOTUU
noiaumepoB. Yacte 1. OCHOBHBIE METO/bI MOJY4YeHUs MOJIMMEpOB: YueOHoe mocobue / H. M.
PoBkuna, A. A. JIsmkoB — Tomck: M31-Bo ToMCKOro nmoauTexHu4eckoro yuusepcurera, 2007, —
132 c.



8. Camosa A. H., boptauxoB B. T'., 3aukun A. E. u ap. [IpakTukym 1o TEXHOJIOTHH
nepepaboTKU M HUCHBITAHUSM TOJIMMEPOB U KOMIIO3MIIMOHHBIX MaTepUajoB: YYEOHUKH U
y4eOHbIE TTOCOOHS JUIsl CTYJIEHTOB BBICIIMX y4eOHBIX 3aBeneHuii — M.: KomocC, 2011. — 191 c.

B) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOMCKOBbIE CHCTEMbI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4, http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

5. http://www.chem.msu.ru/rus/weldept.html#lib (bubaunorexa XumMuueckoro
daxyiaprera MI'Y um. JIomoHOCOBA)

6. http://www.gpntb.ru/ (IocynapcTeenHas ny0oianyHas Hay4YHO-TEXHUYECKas
OoubnoTeKa)

7. WWW.SCIrUS.COM — MOKMCK HAyYHOH MH(DOPMAIMH 110 KypHaIaM U web

8. www.elibrary.ru — nay4nas anekrporHas oudianoreka POOU

B cootrBerctBumn ¢ m. 4.3.4. ®I'OC BO, oOyuaromuMmcsi B TeUYE€HHUE BCEro Iepuoja
oOyueHust o0ecriedeH  HEeOorpaHWuYEHHBIH AoCTyn (YIOaJeHHBIH JOCTYH) K  AJIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OrtkpeiTass snekTpoHHass 0a3a pPecypcoB U HCCIEAOBAHUN «YHUBEPCUTETCKAs
unpopmanmonnas cucreMa POCCUS» [DnexTpoHHblid pecypc] : caiit. — Pexum
nocryna: http://uisrussia.msu.ru GeccpovHsbIii

2. TocynapctBeHHas uHpoOpManuoHHas cucremMa «HauuoHanbHAas — 3JIEKTPOHHAs
Ooubmmoreka» [DIeKTpOHHBIN pecypc] : caldT. — Pexxum moctyma: http://H36.pd. 6eccpounbrii

3. Hayunas snextponnas Oubnuoreka «ELIBRARY.RU» [OnexktponHslii pecypc] :
caiit. — Pexxum mocryna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AT
ot 24.12.2020 r. cpok aeiicteust o 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBC «UznarensctBo Jlawby. Kontpakt Ne 100 ot 13.11.2020 1. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakrt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nelcTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. DOBC DU3 «bubmmorex». ['ocymapcTBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnunotex». Jlunensnonnoe cornamenue K [ocymapctBeHHOMY KoHTpakty Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aeicTBus: 6ecCpOYHBIIA.

7. OBC «Pykont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 .
Cpoxk aeiictBus mo 13.11.2021r. goctym: http://rucont.ru/

8. DBC «AiibOykc.py/ibooks.ru» Kontpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk neiictust mo 13.11.2021 r. moctyna: http://ibooks.ru

9. 00O «3nextponHoe nznarenscTBo Opaiity. Kontpakt Ne 60 ot 23.09.2020r. AkT
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus mno 17.10. 2021 r.
nocrym: https://urait.ru/ JIunensnonnsiii koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiicteus mo 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUC», kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
neicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

11. OO0 «M [ «I'pebennnkoBy, koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok xeiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIUHbI
6.1. YueOHo-1a00paTopHOE 000py/10BaHUeE:


about:blank
about:blank
about:blank
about:blank#lib
about:blank#jlib
about:blank#jlib
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Ilomemenust  misa

MIPOBEICHUS

JICKIIMOHHBIX n

71a00paTOPHBIX

3aHATHH,

YKOMITJIGKTOBaHHBIE HEOOXOAMMBIM 00OpYyJIOBaHHEM, MPUOOPHOH 0a3oif M peakTHBaMH, a
MUMEHHO!

- ayauTopHH,

OCHAllICHHBIC MyJIbTI/IMe[[I/II;'IHBIMI/I cpeacrBamu,

ayIUTOPHBIX U MIPAKTUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);
- nabopaTopHble NpakTUKyMbI (aya. 410, 421) o BHICOKOMOJIEKYJISPHBIM COEIMHEHUSIM,
OCHAIIIEHHBIE CJIEYIOIHUM 000pyA0BaHUEM:

i1 OPOBCACHUSA

Ne i/m HanmenoBanue KosmmuecTBo
1 2 3
1 BrITspKHOM mIKad 6
2 BogocTpylinbie BAKYyMHbBIE HACOCHI 6
3 Mermmanka ¢ 3JeKTPOIPUBOIOM 4
4 MaruuTtHas Menanka 6
5 Pedpakromerp UPD-22 2
6 Cymmneasbnii mxap CHOJI -3,5 3
7 Bechl 4
8 IlITaTuBBI 28
9 Tepmocrar 6
10 [Tuponu3Has nevynb 2
11 Habop XuMHUYeCKOli OCY/Ibl M PEAKTHBBI
12 JlaGopaTopHBIE CTOJIBI 20
13 [TucrMeHHBIC CTOJIBI 18
6.2. [IporpamMHoOe obecnieyeHme:
Cpox
HaumenoBanue JHara JIEUCTBUS
O06ocHOBaHUE I
Ne [Iporpammuoro Kon-Bo Honesopasms [1O BBLAAYU npasa
MPOIYKTa JIALICH3UU II0JIb30BaH
ust
1. | Microsoft Office Professional 12 Howmep Jlutiensuu 01.12.2009 | 6eccpoun
Plus 2007 Russian Academic Microsoft 46211164 0
OPEN No Level I'oc.koHTpaKT
Ne 03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Howmep JIlunensun 01.12.2009 | 6eccpoun
Professional 7 Russian Upgrade Microsoft 46211164 0
Academic OPEN No Level ['0c.KOHTpAKT
Promo Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 VYcnoBus VYcnoBus VYenosust | GeccpouH
paBooOIaaT | UCIOJB30BAHUS IO npaBoodna | o
enst CCBLJIKE: JaTenst
https://www.openoff
ice.org/licenses/PDL
html
6.3. Texunuyeckue U 31eKTPOHHbIE CPeACTBA:
Meroanueckoil ~ KOHUENUMEH  MpenojJaBaHUs  MPEAYCMOTPEHO  MCIOJIb30BAHHUE
TEXHUYECKUX M DJIEKTPOHHBIX CPEACTB OOyYeHHMs] ¥ KOHTPOJISI 3HAaHUW CTYACHTOB:

MyJ'ILTHMCI[HfIHBIC MMpE3CHTalU.



VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B npomecce wu3ydeHUS TUCHUIUIMHBI YHMTAIOTCSA JICKIUH, TMPOBOMIATCS CEMHUHAPHI,
nabopaTopHbIe padOTHI U KOJUTOKBUYMBI.

Ha nabopaTOpHBIX 3aHSATHAX KaXKIbI CTYACHT BBINOJHSICT J1a0OPAaTOPHYIO pPaboTy
UHIWBUAYaNbHO. Takoil BHJI OpraHu3anuu OOy4eHHs CHOCOOCTBYET MPUOOPETEHUIO HABBIKOB
CaMOCTOSITENILHOTO BEICHHS SKCIEPUMEHTATIBHBIX pabOT, HABBIKOB OOpaIlieHHs U PabOThI C
pas3iinuHbIMU XUMHWYCCKUMHN BeIECCTBaAMU u HpI/I60paMI/I, Oopranusanuunu MCTOAUKU
9KCIEPUMEHTAIBHBIX Pa0dOT, a TakXKe COCTABJICHUS TMPOTOKOJIOB OTYETOB XHUMHUYCCKHX
9KCHEPUMEHTOB. [loAroTOBKa OTYETOB IO J1A0OpPAaTOpHBIM paboTaM (GOPMHUPYET YMEHHE
NPOBOAUTh TICPBUYHBIN aHANM3 pe3yJbTaTOB C yYeTOM OONIMX 3aKOHOMEPHOCTEH,
(bopMyIHpyEMBIX B paMKaX OpraHU4YecKOi XUMHUH, 1 (POpMyITHPOBATH TPAMOTHO BBIBOIBI.

B kauecTBe MHTEpPaKTUBHBIX (OpPM OOydYEHHs, MPUMEHIEMBIM B Tpoliecce OOydeHwHs,
IMPOBOIATCH CO6CCC[[OBaHI/ISI IIpHU 3alIUTC OTYCTOB IO NPAKTUYCCKHUM 3aH51TI/ISIM.HpI/I pcaim3anuun
POrpaMMbI JAHHOW JAUCIUIUIMHBI HCIOIB3YIOTCS Pa3IHyHble 00pa30BaTeIbHbIC TEXHOIOTHI

1. | PasnoypoBHeBOE VY npernoaaBarens NOABISETCS BO3MOKHOCTb [IOMOTaTh Cl1aboMy,
o0OyudeHune yAEIATh BHUMAHUE CUIIbHOMY, PEaJIU3yEeTCs )KEJIaHUE CUIIbHBIX
yuaiuxcs ObicTpee U riry0xe NpoABUraTbcs B 00pa3oBaHUM.
CunpHble yyamyecs yTBEpKIAtOTCS B CBOUX CIIOCOOHOCTSIX,
cyiabble M0JIy4aroT BO3MOKHOCTb UCIBITHIBATh YUEOHBIH yCIEX,
MOBBIIIAETCS] YPOBEHb MOTHBAIIMH YUEHBbSL.

2. | IpoexTHble MeTobl | PaboTa Mo AaHHOM METOAMKE JAaeT BO3MOXKHOCTH Pa3BUBAThH
o0yuyeHus UHAMBUyallbHbIE TBOPUYECKHE CIIOCOOHOCTH ydaluxcs, 6osee
OCO3HAHHO MOAXOIUTH K MPOPECCHOHATTLHOMY U COITUAIEHOMY
CaMOONPEIEIICHUIO

3. | UccnenoBarenbckue | JlaeT BO3SMOKHOCTD y4YallMMCsl CAMOCTOSATENIBHO ITOIOIHATH CBOU
METO/bI B 00y4YeHUH | 3HaHMs, TTTyOOKO BHUKATh B M3ydaeMylo IpobiaeMy U MpeanoaraTb
IIyTH €€ PELIEHUS, YTO BaKHO NMPU (POPMUPOBAHUU MUPOBO33PEHHUSI.
3T0 BaXXHO JUIsl ONpeeTIeHUs WHANBUIYAIbHON TPaeKTOpUHU
Pa3BUTHSL K&KJIOro 00yJaromerocs

4. | JIeKIMOHHO- JlaHHas cucrema 1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh MaTEpHall
CEMHHapCKO- B OJIOKM U IPEMOHOCUTDH €T0 KaK €IMHOE 11€JI0€, a KOHTPOJIIb
3a4eTHasi CUCTEMa IIPOBOJIUTH I10 MPE/IBAPUTEIBHOM MOJTOTOBKE 00yUaIOIIUXCS

5. | UudopmanmonHo- N3meHeHne n HeorpaHHYeHHOE 00OTaIlleHUE COIeP KaHUS
KOMMYHHUKAIIMOHHBIE | 00pa30BaHMs, UCIIOJIb30BaHHE HHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TEXHOJIOTHU MHTEPHET.

6. | Cucrema dopmupoBaHUe MEPCOHUPUIIMPOBAHHOTO YUeTa TOCTHKEHUN
MHHOBAIIMOHHOM oOyuJarolerocsi Kak UHCTpYMEHTA MeIJarOrHuecKoi MoIepH KU
OLICHKHU COLIMAJILHOTO CaMOOIIPEIEICHMS, ONIPEAEIICHUS TPACKTOPUH
«TOPTQOTHO» WHIUBUAYATHHOTO Pa3BUTHUS JIMYHOCTHU

HaumeHoBaHuMe TeM 3aHATHI ¢ HCIIOJb30BAHUEM AKTHUBHBIX ()OPM 00yUeHUSA:

®opma / Mertos Kon-Bo
Ne Tewma 3aHsaTHA Bun 3ansatus
HMHTCPAKTUBHOT'O O6y‘ICHI/Iﬂ qaCoOB
1.| «YMHBIE TOTUMEPHI» IIPaKTUYECKHE OTYET 12
Kunkokpucramnmieckue
2. MPaKTUYECKHE OTYeT 12
MOJIUMEPHI
WuTepnonumepHbie
3. p p MPAKTHYECKHE oTYeT 12
KOMILIEKCHI
Hroro yacos 36




Vill. OHEHOYHBIE MATEPHUAJIBI JJIs1 TEKYHWEIO KOHTPOJISA H
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OuneHo4HbIe cpeACTBA TEKYLIEro KOHTPOJIsA

OneHouHbIE CpEACTBA TEKYIIEro KOHTPOJS (OPMHPYIOTCS B COOTBETCTBUU C
[TonoxenuemM o OaIbHO-PEHTHHIOBOM cHUCTeMe YHuUBepcuTeTa. Ha3HaueHHe OLEHOYHBIX

CPEACTB TEKYIIETO0 KOHTPOJS - BBIBUTH Y OOydarommxcsi chOpMUPOBAHHOCTh KOMITETEHIIUNA:
[1K-4.

Komnerenmu,
No B KOHTPOIIS KonTponupyemblie TemMbl KOMITOHEHTBI
(pazneibn) KOTOPBIX
KOHTPOJIHMPYIOTCS
1 | BreimmonHenue 1a00patopHbIX padoT.
«YMHbIE MIOJIUMEPBI»
Hanucanue otuetoB. KosuiokBuym
2 Brinonnenue nabopatopsix padbor. | Kuakokpucraminueckue K-2
Hanucanue oTueToB. HOJMMEpPHI ITK-3
3 Brinonnenue nabopatopusix pador. | MHTEepnonaumepHbie [K-4
Hanucanue oTueToB. KOMILJICKCHI K-5
4 | Boinonnenue nabopatopusix padotr. | IlceBmoxuBas
Hanucanue oTueTos. paguKanbHas
HOJIUMEpU3ALIHS

BOIIPOCHI JIs1 COBECE/IOBAHUSA

[IpomexxyTounasi arrectanusi (9K3aMeH) MOXKET TPOBOIUTHCI B (OpME YCTHOTO
cobeceJOBaHUs WM B BHJIE TECTOBBIX 33JJaHUN C OTKPBITHIMH BOIIPOCAMHU.

Tema 1

1. IloHsATHE «yMHBIE» MTOIUMEPBI.

2. ®epMEeHTHI, KaK MOJENIH «YMHBIX» MOJIMMEPOB.

3. OcoOeHHOCTH CTpOEHHS MOJIMMEPOB (LEMOYEYHOE CTPOEHHE, MHKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nonumepoB.

5. [lonumepsl, 49yBCTBUTEIBHBIE K THAPODUIBLHO-THAPOPOOHOMY OaslaHCy pacTBOPUTEIIS.
[TpakTHUeckoe NpUMEHEHHE.

6. ITomumepsl, yyBCTBUTENBHBIE K M3MeHEHHIO pH cpenbl. MoHOMEpBI, HCIONIb3yeMbIe
Ut uX noiaydyenus. [Ipaktudyeckoe mpuMeHEHHE.

7. Ilonumepsl, YyBCTBUTENIbHBIE K W3MEHEHHUIO TeMIlepaTypbl cpenbl. [Ipumepsr
noaumepos, obnagaromux HKTP, u ux noBeneHune B BOIHBIX cpeax.

8. lpyrue BUABI YyBCTBUTEIHHOCTH «YMHBIX» TOJMMEPHBIX CHUCTEM: Ha XUMHUYECKHH
COCTaB CPEJIbl, ANEKTPO- U CBETOUYBCTBUTEIIBHBIE TIOJTMMEPHI.

9. [IpuMeHeHne «yMHBIX» TIOJIMMEPOB B MEULIHE.

10. MemOpaHsbl ¢ peryaupyeMoi MpoHUIIaeMOCTHIO.

11. Beinenenue 1 uMMoOMiIM3aIus OEJIKOBBIX BEIIECTB.

12. BuoIOrnYeCcKy aKTUBHBIE MTOJIMMEPBHI.

Tema 2

13. TloHATHSA: KUAKUE KPUCTAIITIBI, Me30(ha3a, U30TPOMHAS JKUIKOCTb.
14. ®a3zoBbIe TEpEX0bl B )KUAKOKPUCTAUIMYECKUX CUCTEMAX.




15. MonekynsipHOo€ CTPOCHHE KUJIKOKPUCTAUIMYECKUX COEAUHECHHI: KaJaMUTHKH,
JUCKOTHUKU. [IpuMepbl ME30T€HHBIX TPYIL.

16. IloHATHA TEPMOTPOIHBIE U JIMOTPOIHBIE XKUJIKHE KPUCTAJLIBL.

17. CtpykTypa *XUAKMX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpyKTyp KK-coeaunenmii:
CMEKTUYECKUH, HEMaTUYECKUIHU XOJIECTEPUUECKUM.

18. Anuzotponus GU3NIECKUX CBOMCTB )KUIKUX KPUCTAIIIOB.

19. JKuakokpucrasIm4ecKue IOJIMMEPbl C ME30I€HHBIMU IpylIaMHM B OCHOBHOW H
6okoBoii enu. I'peGHeoOpasHbie noauMepsl. [IpuMeps! ToaMMEpoB.

20. TepmoTpoONHbIE U JTUOTPOIHBIE JKUAKOKPUCTATUINYECKUE TTOaUMeEpHI. [Ipumepsl.

21. OcobeHHOCTH CBOWCTB >KHUIKOKPUCTAJUIMYECKHX TOJMMEPOB IO CPABHEHUIO C
HU3KOMOJIEKyIsipHbIMU JKK-coequHeHUSIMM.

22. CuHTE3 KUAKOKPUCTAIINYECKUX ITOJIMMEPOB C ME30I€HHBIMU IPyIIIaMH B OCHOBHOM
LEIN.

23. CuHTE3 XUAKOKPUCTANTUIECKUX TOJMMEPOB C ME30T€HHBIMU TpyIIIaMH B OOKOBOM
LeIN.

24. IlpumMepsl IPAKTUYECKOIO IPUMEHEHUS KUIKOKPUCTAIIINYECKUX TTOJTUMEPOB.

Tema 3

25. IloHsATHE MHTEPHOIMMEPHOTO KOMILIEKCA. THIBl MHTEPIIOJIMMEPHBIX KOMILIEKCOB.
[Tpumepsr.

26. IIpumepsl TOIMAIEKTPOIUTOB, HCIIOJIB3YEMBIX MPHU MOTYYCHUH HHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

27. OcHOBHBIE XapaKTEPUCTHKU HHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIEHb
3aBEPLICHHOCTH.

28. CrexroMeTpUUYECKHEe U HECTEXMOMETPUUECKUE HHTEPIIOIIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa30BaHUs U PACTBOPUMOCTH HECTEXHMOMETPUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. Metoasl NONYYEHHS  HHTEPHOJMMEPHBIX  KOMIUIEKCOB. HMHTEPIIOJUMEPHBIX
KOMIUIEKCOB. MaTpuyHas moJuMepu3arusl.

31. OcoGeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMITJIEKCOB.

32. VIHTepHoOaMAJIEKTPOIUTHBIE peakuuH. BiusHue HU3KOMOJEKYJSpHBIX cOJed Ha
nosegeHue [19K B BOHBIX pacTBOpax.

33. VHTepnoaudIeKTpOIUTHbIE peakiuu. MoJeKkynspHoe «y3HaBaHHE» B pPacTBOPAx
[13K. Peaknyuy noJMMOHHOIO OOMEHA U MOJIMMOHHOTO 3aMeIIEeHUs.

34. Pa3zHooOpa3ue NOoaMdIEKTPOIUTHBIX KOMIUIEKCOB M MEPCIIEKTUBBI UX MPAKTUUYECKOTO
PUMEHEHHUS.

Tema 4

35. IlceBnoxkuBast paguKanbHas IOJIMMEPU3aLUs U YCIOBUS €€ OCYIIECTBICHUS.

36. Kputepuu, xapakTepu3yIone MCeBI0KUBYI0 PAAUKAIbHYIO MOJIUMEPU3ALIUIO.

37. Knaccuguxaiys mpoueccoB MCeBA0KUBON paguKalbHONW MOJUMEPU3ALUH: PEaKIH
o0paTUMOro WHPUOUPOBAHUS, peaKUUu OOpaTMMON Nepenauyd Lenu, Peakiuu oO0paTHMOTro
IepeHoca aroma.

38. NUuudeprepHas momuMmepusarusi.

39. Tlomumepu3zanusi BHHUJIOBBIX MOHOMEPOB B TPHUCYTCTBHE HHUTPOKCHJIOB U
AJIKOKCHaMHHOB.

40. TTonumepu3zanus ¢ nepeaayeit ey no MexaHu3My npucoeInHeHUs -(pparMeHTauu.

41. KoHTpoMpyeMblil CHHTE3 MaKpOMOJIEKYJI [0 MEXaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTH TNpPaKTHYECKOTO TMPUMEHEHHUS  IICEBAOKHMBOH  pajHKalbHON
MOJIUMEPU3ALIIH.



8.2. OuneHo4YHbIE CPeACTBA IJIS IPOMEKYTOYHOM aTTeCTAIUU

1. IloHsTHE «YMHBIE» ITOJUMEPBI.

2. ®epMeHTBhI, KaK MOJENH «YMHBIX» IIOJIMMEPOB.

3. OcOOEHHOCTH CTPOCHUSI MOJUMEPOB (IIEMOUYEYHOE CTPOCHUE, MHUKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nonmuMepoB.

5. Ilonumepsl, 4UyBCTBUTENbHBIE K THAPOPUIBHO-TUAPOPOOHOMY OallaHCY PACTBOPUTEIIS.
[TpakTHueckoe NpUMEHEHUE.

6. Ilomumepsl, yyBCTBUTENBHBIE K N3MEeHEHHIO pH cpenbl. MOHOMEpBI, HCIONb3yEMbIE
Uit uX noiaydyenus. [Ipaktuyeckoe nprUMeEHEHHUE.

7. llomumepbl, 4YyBCTBUTEIBHBIE K M3MEHEHHUIO TeMIepaTypsl cpensl. lIpumepst
nosmepoB, obnanatomux HKTP, u nux noBenenue B BOJHBIX cpeax.

8. [lpyrue Buabl 4yBCTBUTEIBHOCTH «YMHBIX» IOJIMMEPHBIX CHUCTEM: Ha XUMMUYECKHM
COCTaB CPEJIbl, AIEKTPO- U CBETOUYBCTBUTEIbHbBIE MTOJTUMEPHI.

9. IIpuMeHeHNnE «YMHBIX» IIOJMMEPOB B MEIULIUHE.

10. MemOpaHsbl ¢ peryanpyeMoi MpOHUIIAEMOCTHIO.

11. Boiienenue 1 uMMoOMIIN3auUs OEIKOBBIX BEILECTB.

12. buonoruyecku aKTUBHBIE TTOJIUMEPHI.

13. IloHATHSA: )KUIKUE KPUCTAIIIBI, Me30(]a3a, N30TPOIHAs KUAKOCTb.

14. ®a3oBble nepexobl B KUIAKOKPUCTANINYECKUX CUCTEMAX.

15. MonekyinsspHOoe CTpOEHHE KHUAKOKPUCTANIMYECKMX COCIMHEHUMN: KaJaMUTHKH,
JUCKOTHKU. [IpuMepbl ME30reHHbIX TPYIIL.

16. IIoHATHSA TEPMOTPOIHBIE U JIMOTPOIIHBIE KUJKUE KPUCTAILIBL.

17. CtpykTypa *XHJAKHX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpykTyp KK-coennnenuii:
CMEKTUYECKUI, HEMaTUYECKUIU XO0JIECTEPUUECKUM.

18. AHuzoTponust pU3NUEeCKUX CBOMCTB KUAKUX KPUCTAIIIOB.

19. JKuakokpucTaNIMYECKUE TMOJIMMEPBl C ME30T€HHBIMH TIpylNIamMH B OCHOBHOW W
6okoBoii rienu. ['pedbHeoOpaszubie noaumepsl. [Ipumepsl nonumepos.

20. TepMOTpONHBIE U JTUOTPOIIHBIE JKUIKOKPUCTAUIMUECKHE TOIUMEPSHI. [Ipumepsl.

21. OcoOeHHOCTH CBOWCTB UAKOKPUCTAUIMYECKUX TIOJIMMEPOB IO CPaBHEHUIO C
HU3KOMOuIeKyIsipHbIMU JKK-coequHEHUSIMU.

22. CUHTE3 XKUAKOKPUCTAIINYECKUX MMOJIMMEPOB C ME30I€HHBIMU IPyIIIaMH B OCHOBHOM
LENH.

23. CuHTe3 XUIKOKPUCTAJUIMYECKUX TOJUMEPOB C ME3OI'€HHBIMHU TpyNIaMu B OOKOBOM
LENH.

24. IlpumMepsl TPAKTUUYECKOTO TPUMEHEHUS KHUIKOKPUCTAIINYECKUX TTOJTUMEPOB.

25. IloHsATHE HMHTEPHOIMMEPHOIO KOMILIEKCA. THIBI MHTEPIOJUMEPHBIX KOMIUIEKCOB.
IIpumepsl.

26. IIpumMepsl MOJIMANEKTPOIIUTOB, UCIONb3YEMbIX MPH MOIYYEHUH HHTEPIOIUMEPHBIX
KOMILJIEKCOB.

27. OcHOBHBIE XapaKTEPUCTHKH HWHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIIEHb
3aBEpIICHHOCTH.

28. CTexroOMEeTpUUYECKNE U HECTEXMOMETPUUECKUE HHTEPIIOJIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa3oBaHUs U paCTBOPUMOCTH HECTEXMOMETPHUUECKUX MHTEPIOIMMEPHBIX
KOMILIEKCOB.

30. MeToapl MOMy4YEHHS] UHTEPIIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIOIMMEPHBIX
KOMIUIEKCOB. MaTpHuuHas MoJuMepU3as.

31. OcobeHHOCTH CBOWCTB MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

32. VHTepnoaudIEKTPOIUTHBIE DPEAaKIMHU. BiusHue HHU3KOMOJEKYJSAPHBIX COJEH Ha
noBeneHue [19K B BogHBIX pacTBOpax.



33. VHTepnoNMAIEKTPOJIUTHBIE peakiuu. MONEKyIsIpHOE «y3HAaBaHHUE» B PaCTBOpax
[1OK. Peaknuu momMuoHHOTO0 0OMEHA U TIOJTMHOHHOTO 3aMEIICHUS.

34. Pa3zHooOpa3ue moaudIEKTPOIUTHBIX KOMIUIEKCOB M MEPCHEKTUBBI UX MPAKTHYECKOTO
MIPUMEHEHUS.

35. IlceBnoxkuBasi pauKaibHas MOJIMMEpPU3alUs U YCIOBUS €€ OCYIIECTBICHUSI.

36. Kpurepuu, xapakTepu3yIoLIie 1CEBI0KNUBYIO PAIUKAIbHYIO OJIMMEPU3ALINIO.

37. Knaccudukanusi npoueccoB MCEBAOKUBON paauKaIbHONU MOIMMEPU3ALUU: PEAKIIUU
00paTuMOro MHPUOMPOBAHUS, pPEAKIMH OOpaTHUMOW Iepenaud IenH, Peakuuud OO0paTHMOro
nepeHoca aroma.

38. Unudeprepnas nonumepuzanusi.

39. Tlonumepu3anusi BHHHIOBBIX MOHOMEPOB B MPHUCYTCTBHE HHUTPOKCHIOB U
AJTKOKCHAMHUHOB.

40. ITomumepuzanus ¢ repegaveid Henu o MexaHu3My MpUucoeTuHeHHsI-PparMeHTallu.

41. KoHTposIMpy€eMBbIil CHHTE3 MaKpOMOJIEKYJI II0 MEXaHU3MY C IIEPEHOCOM aToMa.

42. BO3MOXHOCTM NIPaKTHYECKOIO MPUMEHEHHS  ICEBJOXKMBOM  PagUuKaIbHOMN
MOJIUMEPU3ALIIH.

KPUTEPUU OLHEHUBAHUA PE3YJIbTATOB OBYUYEHUAA:

1. Crygenty HeoOXOAMMO BBINMOJHUTH 5 JnaboparopHsix pador. Kaxmas pabora
OILICHUBACTCS MakcMMyM Ha 3 Oamna. I[lpu BhIMOSHEHHMH JIAOOPATOPHBIX PAOOT OIECHUBACTCS
TEXHUKA BBIIOJIHEHHS, 0(OPMIICHHE OTYETOB, BKIIOYAOIIEE PACUETHI 33IaHHOTO CHHTE3A.

2. Ilpemycmorpeno 5 coOecemoBaHMi 110 TEOPETHYECKOMY MaTepHaly B BHIE
KOJUTIOKBUYMOB. Kaxkast Tema onieHuBaeTcs MakcUMyM Ha 3 Oasuia.

MakcumanbHOe KOJMYECTBO 0aioB Ha 3k3amene 30.

OneHka «Hey10BJIETBOPUTEIBHO»:

(dbparMeHTapHOE 3HAHHWE TpPEJAMETa, OTCYTCTBHE YMEHHH ¥ HaBBIKOB IPHUMEHEHHS
METOI0B M MOJXOA0B M3y4aeMOW AMCHUUIUIMHBI NpPU pelleHHH y4yeOHBIX 3amad (meHee 50
0ayuIoB).

OneHka «y/J10BJIeTBOPUTEIbHO»:

HECHCTEMATU3UPOBAHHBIE 3HAHHS MpPEIMETa, YaCTUYHO C(OpPMUpOBaHHBIE YMEHHS M
HaBBIKM IPUMEHEHUs METOJIOB U MOAXOJOB M3y4aeMOW JUCLUIUIMHBI NMPH PELICHUH Y4eOHBIX
3a1a4 (50-69 6annos).

Onenka «xopomo»:

B IIeJIOM, C()OPMHUPOBAHHBIC, HO COZIEpIKAIINE OTIENbHBIC NMPOOebl 3HAHUS TPEIMETa,
YMEHHE MPUMEHSTh METOJbl U MOAXOJbl M3y4aeMOW MUCLMIUIMHBI MPH pEIIeHUH Y4eOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HaJIMYMe HaBBIKOB MPUMEHEHUS METOJOB M MOAXOJ0B M3yyaeMoOil AMCLUIUIMHBI NPH PELICHUU
y4eOHBIX M npakTuyeckux 3anad (70 - 85 6ansnos).

OneHka «OTIIHYHO»:

cOpMHpPOBaHHBIE M CHCTEMAaTU3WPOBAaHHBIC 3HAHUS TMpeaMera, C(HOPMHUPOBAHHEIC
YMEHHUSI U HaBBIKM MPUMEHEHHUS METOJIOB M MOAXOJ0B M3yYaeMOM JUCHUIUIMHBI IPU pEIICHUH
y4eOHBIX U NMpakTuyeckux 3anad (86-100 Gamos).

Pa3paGorunku:

=
,_._{:-/7 /(’::"—__' ) npodeccop Kuxnsies B.H.

(noénucz) )’ J = (3aHuMaemas 00IHCHOCMY) (uHuyuanwl, pamunus)




[Iporpamma coctaBieHa B cooTBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenanuii [IOOIT o Hanpasnenuto u npodutro noarotoBku 04.03.01 Xumusi.

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl TEOPETUYECKOW U MPUKIIaIHOU
OpPraHUYECKON XMMUU U MOJTUMEPU3ALUOHHBIX POLIECCOB

[Tpotokon Ne 07 ot «29» ampens 2021 .

3aB. kadenpoii /‘({ P b ) - Onenpiiteitn O.A.
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Hacmoswas npoepamma, me mooicem Ovimb 60cnpoussedena HU 6 Kaxol ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol



