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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
Y COMYTCTBYIOIINE TUCIUTIINHBI, HA KOTOPBHIX OCHOBBIBACTCS H3yUCHHUE TAaHHOM:

JOUCIHUIIIINHBI HpOI‘paMMBI CIIcuaJInTeTAa. HeopraHquCKaﬁ XHUMMHs, AHaHI/ITI/I‘-IGCKa}I
xumusi, Oprannueckas xumus, Puzmdeckas XuUMHs, XUMUYECKas TeXHoJIOrus;, PuU3n4ecKue
METOABI UCCIICOIOBAHUS.

JIMCIUTIIMHBI, KypcOBble pabOThl M TPAKTUKH, I KOTOPBIX OCBOEHWE JaHHOM
JTUCITUTUIMHBI HEOOXOIMMO KaK MPEe/IIIeCTBYIOIIEE:

Crparerusi u TakTHKa OPraHUYECKOTO CHMHTE3a, MPOMU3BOACTBEHHAS IMPAKTHKA: HAYYHO-
uccleIoBaTeNbCKas paboTa.

2. OIIMCAHME IUCLUIIIMHBI

2.1.00m1as XxapakTepHUCTUKa

HaumenoBanue nmokasaress 3HaueHue oKa3aTels
HazBanue oO6pa3oBareiabHOI porpaMMbl 04.05.01 ®ynpameHTanbHas M NPUKIATAHAS
XuMUs (TporpamMma CrieruaanTeTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B.O/1.8. OcHOBBI HEOPTraHNYECKOTO
y4eOHBIM IJIAHOM CHHTE32
Yactb 00pazoBaTeNbHON IPOrPaMMBI BapuaTtuBHas yactb: BEIOOp By3a
KoimuecTBO 3a4eTHBIX €IUHULL BCETO YAaCOB 4/144

2.2. Pacnpenenenue 4acoB 1o popmMaM U epruoaaM o0yueHHs

OO011ee KOJIUYECTBO YaCOB
o
= CaMOCTOSI-
dopma 2| 8 5 . o
S 2 JIEKLIU- nabopa- MPaKTH- TEJLHOU opma
00yueHus & S BCETO

5 OHHBIX TOPHBIX YECKUX padoThI+ KOHTPOJIS

KOHTPOJIb
Ounas 4 8 51 17 - 76 144 3a4eT

3. HIEJM JUCHUITJINHBI

Wznoxenue cryneHtaM HHGOpPMAalLUMM O pa3HBIX BHJAX XMMHYECKHUX pEAKIHMM, Kak
OCHOBBl HEOPraHMYECKOI'O CHHTE3a, a TaKkkKe O HEOOXOOUMOCTH MpPEIBaAPUTEILHOIO
TEPMOJMHAMHYECKOr0 aHalli3a BO3MOXXHOCTH MPOTEKaHUsI HEOOXOIUMBIX PEaKIUil B HYKHOM
HanpasieHud. KypcoM mpexycmaTpuBaeTcsi OCBELIEHHUE OCHOBHBIX METOAOB CHHTE3a
HEOPraHWYECKUX COCOUHEHUN M0 TPAJULUMOHHBIM TEXHOJOTUSAM B IPOIECCE MMPOTEKaHUs
peakiuii B razoBoi (asze, B pacTBOpax M B3aUMOJEHCTBHEM MEXIy TBEPAbIMH BELIECTBAMHU.
OcoOeHHOe BHUMaHHE yJEJseTCS COBPEMEHHBIM METOJaM CHHTE€3a MpU  TOMOIIU
ra3oTPaHCIOPTHBIX pEaKLUUi, peakUuid B 30HE TOPEHUs, PACHBUIMTEIBHBIX TEPMUYECKUX U
KPHUOCKOITMYECKUX METOOB, ‘“30J1b-T€JIb~ METOJA.

VYrayGnenue 3HaHWNA CTYIEHTOB O TEOPETHYECKUX (TEPMOJAMHAMHUYECKUX) pacyeTax
BO3MOXXHOCTH TPOTEKAHMUS XUMHUYECKMX pEaKUHUW, O BIMSHUM Ha CMEILEHUE pPaBHOBECUS
peakiuii Temmeparypbl u fAaBineHus. OOyueHUE CTYJEHTOB YMEHHIO aHaJU3upOBaTh
BO3MO>KHOCTbh CUHTE3a KOHKPETHOT'O COEMHEHMSI C TIOMOILBI0 HanboJee NOAXOASIIEro MeTo /1a ¢
y4eTOM CHEeIH(HUKU CBOMCTB HCXOMHBIX BEIIECTB, CIOXHOCTH HEOOXOAMMOIro 00OpYIOBaHMS,
3¢ (HEKTHBHOCTH M SKOJIOTHYECKON 0€30IMaCHOCTH MPOIIECca CHHTE3a B IIEJIOM.
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4. KOMIIETEHIIMX ObYHAIOIIEI'OCA, POPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS

4.1. Komnerenuuu

IIK-1. Cnocoben mianupoBaTh pabOTy W BBIOMpATh aJCKBATHBIC METOABI PEIICHUS
HAYYHO-HMCCIIEI0BATEIbCKHX 33124 B BBIOpaHHON 00JIaCTH XUMHUH, XMMUYECKON TEXHOJIOTHU WIIH
CMEXHBIX C XMMHEH HayKaxX.

4.2. NHaukaTopbl KOMIETEHIUN

[TIK-1.1. BeiOupaeT sKkCepruMEHTAIBHBIC U PACYETHO-TCOPETHUCCKUE METOJIbI PEIICHHS
IIOCTaBJIEHHOW 3a/1a4M, UCXO/ U3 UMEIOIIMXCS MaTEpUaIbHbIX U BPEMEHHBIX PECYpPCOB

4.3.Pe3ynbrarbl 00y4eHHs

IIK-1.1.1. 3Haer METOOWKY TPOBEIACHUS XHUMHUYECKOIO OKCIEPUMEHTa, CIOCOOBI
MHTEPIIPETALUU PE3yJIbTaTOB UCCIIEI0BAaHUI B paMKax 3aKOHOB HEOPraHUYECKOW XMMHUU.

[IK-1.1.2. YMeeT npoBOAUTh XUMUYECKHUM 3KCIIEPUMEHT, HHTEPIPETUPOBATH PE3YJILTATHI
MCCIIEIOBAHUH B paMKax 3aKOHOB HEOPTraHUYECKON XUMUH.

IIK-1.1.3. Brnageer mpuemaMu pelIeHHUs THIIOBBIX 3ajady oOLIel M HeopraHMYecKou
XUMHH C UCIIOJIb30BAaHNEM U3BECTHBIX 3aKOHOB.

5. ITIPOI'PAMMA JTUCIHHUITIIMHBI

Ha3BaHue TeMbl KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMBI)

1.1.BBenenune. Xumuieckas peakiusi Kak OCHOBA
CUHTE3A.

1.2.Pa3HOBUHOCTH XUMHUYECKUX PEAKIIUH,
KJacCU(UKALUS TTO0 Pa3HBIM MPU3HAKAM.

1.3.0npenenenue HanpaBieHUs MPOTEKaAHUS
XUMUYECKUX PEAKLUN C ITIOMOILBIO
TEPMOJMHAMUYECKUX PACUETOB.

1.4.Ponp KNHETUYECKUX TapaMETPOB B
MIPOTEKAHNU PEAKIINH.

1.5.YnpaBnsemoe BIusSHUE HA HAIIPaBJICHUE
peaKIuu.

1. Xumuueckas peakiusi Kak OCHOBa
CHHTE32

2. Peakuuum MeXJy razaMu U C 2.1.Heopranuueckuii CUHTE3 C y4acTUEM
y4acTHEM Ta3000pa3HbIX BEIIECTB. ra3000pa3HBIX BEIIECTB.

2.2 .Peakuuu MeXJly ra3aMy U C y4acTHEM
ra3000pa3HBIX BEIIECTB.

2.3.BausHue TeMiepatypsl U pa3Mepa MOJIEKYJI
Ha CKOPOCTb PEAKIMHA MEXy Ia3aMH.

2.4.0c00eHHOCTH peaKIy MEXTY
razoo6paszapiMu NH3 u HCI.

2.5 I1pombllsIEeHHBIE METO/IBI CHHTE3a aMMHUaKa 1
XJIOPUCTOTO BOJOPOA.

2.6.BnausHue TeMiiepaTypsl U 1aBJIEHHUS HA BBIXOJ
MIPOAYKTOB.

2.7.BbI00Op ONTHMANEHBIX YCIOBHM ISl CHHTE32
NH; u HCL

2.8.Crneun¢uka cMemBaHus BOIOPOIa U XJIopa
st cuare3a HCI.

3. Ta3oTpaHCHOpPTHBIE PEAKLIUU 3.1.I'a30TpaHCIIOPTHBIE PEAKIIUH.
3.2.MIX npakTU4YeCcKOe UCIOJIb30BAHUE.
3.3.Pa3HOBUIHOCTH peakiuii ¢ Ta3000pa3HBIMH




KOMIIOHEHTaMH.

3.4.Cuntes dynepena.

3.5.I1omyyenne TOHKUX TUICHOK MU} y3nOHHBIM
HaIMBUICHUEM PEareHTOB.

4. MexaHU3MBI O6p8.30BaHI/I$[ 0CaIKOB

4.1. MexaHu3Mbl 00pa30BaHuUs OCATKOB.

4.2. BnusiHue pa3HbIX (AKTOpPOB Ha CTEINEHb
3arpsi3HEHUS] OCAJIKOB.

4.3. YcnoBus BeIIEIEHUS OCAKA.

4.4. UHayKUMOHHBIN 1(S0)5 (O 00pazoBaHMs
LEHTPOB KPUCTAIA3AIUH.

4.5.Bnusane pasHbIXx (aKTOpoB (TeMreparypa,
KOHLIEHTpalUs, CKOPOCTh CIMBaHUS, HAIUYHE
B pacTBOpE IMOCTOPOHHUX KOMIIOHEHTOB) Ha
pa3Mep 4acTHIl OcajiKa.

4.6. IIpouecchl OKKITIO3HH.

4.7.BnusHue  1MOCIEAOBATENIbHOCTU  CIMBAHUSA
pPacTBOPOB Ha MPOLIECCHI aJICOPOLIUH.

5. MeToapl OYUCTKH OCAJKOB OT
puMecen

5.1.MeToabl OUUCTKH OCAKOB OT MIPUMECEH.

5.2.MeToabl OUUCTKHA OCAIKOB
MEPEKPUCTATIIU3AUEN, TPOMBIBAHUEM,
JNEeKaHTalueH.

5.3.Mcnonb3oBaHue OpraHMuECKUX
pacTBOpPHUTEIIEH.

5.4.IlonsiTHE BRICAIMBAHUS TIPHU TIOMOIITH
OPraHUYEeCKUX PACTBOPUTEIICH.

5.5.I1oHATHE O COBMECTHOM OCAXKJICHUMU.

5.6.Mcrionbp30BaHie COBMECTHOI'O OCAXKIECHUS IS
MOJTy4EHHUs 0CaIKa HEOOXOIUMOTO COCTaBa.

5.7.Peakuuu B paCTBOpax MEXIY
MaJIOpaCTBOPUMBIMU BEILIECTBAMH.

5.8.0mnpenenenrie HaNpaBJICHUS U yCIOBUI
MPOTEKAHUS XUMHUYECKON peaKkluu ¢
WCIIOJIb30BAaHUEM BEJIMYMH MTPOU3BEICHUN
pPacTBOPUMOCTH KOMIIOHEHTOB Ha MPUMEpe
cuntesa Cas(PO4);OH.

6. OCOOEHHOCTH peakLuil MEXTy
TBEPABIMH TEJIAMHU.

6.1.0OcHOBHBIE MOJIETTH B3aUMOJICUCTBUS MEXKITY
YacTUIIAMH B TBEPIOH (a3ze.

6.2.0co00eHHOCTHU peakuii MeX 1y TBEPIbIMU
TEJIaMHU.

6.3./lncdpy3roHHBIC MOIETH B3aUMOICHCTBUS,
TOTIOXUMHUYECKUE PEAKIIUH, MOJICITH
3apo/IbIIIe00pa30BaHMUS.

6.4 Jlomymenue Sunepa o nuddy3noHHOM
B3aMMOJICHCTBUH TBEPJIbIX BEIIECTB.

7. OcHOBHBIE (PaKTOPBI, KOTOPBIE
BJIMSIIOT Ha CKOPOCTh U TITyOUHY
NpOTeKaHUs TBEPAO0(}a3HbIX peaKkLuit

7.1.BnusiHue pa3HbIX (PakTOpoB (AMCIIEPCHOCTH,
TOMOT€HHOCTH, IPUPOJIbIl KOMIIOHEHTOB
CMecCH, TEMIIEpaTypbl) Ha CKOPOCTh
MPOTEKaHUs TBEPAO(A3HBIX PEaKIUil.

7.2.0cHOBHBIE (haKTOPBI, KOTOPbIE BIUSAIOT Ha
CKOpOCTH | TITyOWHY IPOTEKaHUS
TBepao(da3HbIX peakuuil. BiusHue crenenu
JMCIIEPCHOCTH U CTETIEHU TOMOT€HU3ALINH.
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7.3.CoBpeMeHHOE 000pyI0BaHUE TSI
JMCTIEPTUPOBAHUS TBEP/IBIX BELIECTB.

7.4.BnusiHre TemMIepaTypbl © CKOPOCTH €€
MTOBBIIIICHUS.

7.5 1lonstue o Temneparype TammaHa.

7.6.Bp100p yCIOBUIl 1 peareHToB s
OCYIIECTBIICHUSI CHHTE3a MPU TTOMOIIIH
TBepA0(a3HOMN peakIu.

7.7.Henoctatku MeToa.

7.8.HoBble HampaBieHus TBEpIO(a3HBIX
TEXHOJIOTUM.

7.9.Peakiiuu B 30He ropeHUsl.

8. IlpuroroBnenue cmecen s
NpOBEICHUS TBEPAO(ha3HBIX PEaKIHi
C UCIOJIb30BAaHHUEM PACTBOPOB

8.1.IlpuroToBnenue cmecei sl MPOBEICHUS
TBepA0(ha3HBIX PEaKIUii C HCIIOIH30BAHHEM
pPacTBOpOB.

8.2.CyTh METOJIOB paCIbLIUTEIILHOTO
BBICYIIIMBAHUS U PACHIBUTUTEIILHOTO OTXKUTA.

8.3.OCHOBHBIE HaIIPABJICHUS PA3BUTUS U
YCOBEPIICHCTBOBAHUS METO/Ia.

8.4.1lpeumyiectBa MeToa (BbICOKAs
TOMOT€HHOCTh PEarupyromnux KOMIIOHEHTOB).

8.5.MaKTopbl, KOTOPHIE CIEPIKUBAIOT
HCIOJIb30BaHNE METO/IA.

8.6.CX0ACTBO M OTJIIMYNE METOOB
BBIMOPAXHBaHUsI pAaCTBOPOB.

8.7. O6opynoBaHue JJIs MPOBEACHUS CHHTE3a B
TUIPOTEPMAIIbHBIX YCIOBUSX.

8.8.0cobennoctu Meroaa. [lpeumyiiecta u
HEJ0CTaTKU MO0 CPABHEHHIO C JPYTHUMHU
METOJIAMH.

8.9.KoHTpOb 32 MPOTEKaHUEM PEAKITUH.

8.10. BpIxoa CHHTE3UPOBAHHBIX BEUIECTB.

9. CoBpeMeHHBIE METOAbI CHHTE3A
HEOPTraHWYECKHUX BEILECTB.

9.1.Kpuockonuueckuii METO

9.2.30ab-reNb TEXHOJIOTHS.

9.3.CaMopacnpoCTpaHIIOUIUNACS
BBICOKOTEMIIEPATyPHBIN CUHTES.

9.4.MeTo1bl CHHTE3a KOOPAUHAIIMOHHBIX
COCIUHEHMM.

6. CTPYKTYPA U COAEP)KAHUE NJUCHUIIJIMHBI

6.1. ®opma oOydeHus: — ouHas, Kypc — 4, cemecTp — 8

u KonunuectBo yacoB
AMMEHOBAHMA PA3ICIIOB 1 TeM Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero

Pa3znen 1. Xumunueckas peakuysi Kak OCHOBa 4 2 - 8 14
CHHTE3a
Beenenune. Xumuueckasi peakiysi Kak OCHOBA 0,5 - - 2 2,5
CHHTE3A.
PazHoBugHOCTH XAMHUYECKHX  PEAKLH, 0,5 - - 2 2,7
KJIacCU(UKAINS 110 Pa3HbIM IPH3HAKAM.
OnpeneneHue  HampaBJIEHHsS  NPOTEKAHHUS 1 1 - 2 4




XHUMHUYCCKHUX peaKHI/Iﬁ C IIOMOIIBIO
TCPMOAUHAMHUYCCKUX paCIYCTOB.

Ponp  kuHeTHMUEeCKMX ~ MapaMeTpoB B 1 - 1 2
IPOTEKaHUU PEAKIIHH.

VYipasinseMoe BIMSAHUE Ha HAIPAaBICHUE 1 1 1 3
peakuuu.

Pasnen 2. Peakuumm Mexnay razamm U ¢ 4 2 8 14
y4acTUEM Ia3000pa3HbIX BELIECTB.

Heoprannueckuii  cuHTE3 €  ydacTUEM 0,5 - 1 1,5
ra3000pa3HBIX BEIICCTB.

Peakuuu Mexnay razamMm U C y4acTHEM 0,5 0,5 1 2
ra3000pa3HBIX BEHIECTB.

BnusiHue temmeparypbl U pazMepa MOJIEKYII 0,5 0,5 1 2
Ha CKOPOCTb PEaKIuil MEXKy razaMu.

OcoOeHHOCTH peakuuu MEXIY 0,5 0,5 1 2
razoo6paszasiMu NH3 u HCI.

[IpomBIIITIEHHBIE METOIBI CUHTE3a AMMHUAKA U 0,5 - 1 1,5
XJIOPUCTOTO BOJIOPOJIA.

Bimstnue Temnepatypel M 1aBJICHUS HA BBIXOJL 0,5 - 1 1,5
MPOAYKTOB.

Bpi0op onTUManbHBIX YCIOBUW ISl CHHTE3a 0,5 0,5 1 2
NH; u HCL

Crnemnuduka cMeMMBaHUs BOJOpOAA U XJopa 0,5 - 1 1,5
utst cuaresa HCI.

Pasznen 3. ['a3oTpancnopTHbIE peakiuu 4 2 8 14
["a30TpaHCIOPTHBIE PEAKIIMH. 0,5 - 2 2,5
WX mpakTuiyeckoe UCnoJib30BaHME. 0,5 0,5 1 2
PasnoBugHOCTH peakiuii ¢ ra3o00pa3HbIMU 1 0,5 1 2,5
KOMIIOHEHTaMH.

Cunres ¢ynepeHa. 1 0,5 2 3,5
[Tony4yenne TOHKHX TIEHOK AU(PY3HOHHBIM 1 0,5 2 3,5
HaIbLJICHUEM PEareHTOB.

Pa3nen 4. Mexanu3Mbl 00pa3oBaHuUs 0CAIKOB 5 1 8 14
Mexanu3Mbl 00pa30BaHMs 0CAJIKOB. 0,5 - 1 1,5
Bnusaue pasHbIX (aKTOpOB Ha CTENEHb 1 0,5 1 2,5
3arpsi3HEHUS] OCaIKOB.

YcnoBus BBIICIICHUS OcaJKa. 0,5 0,5 1 2
WNHyKkuroHHBIN epuos o0Opa3oBaHUs 1 - 1 2
LEHTPOB KPUCTAJUIM3ALIH.

BnusHue pasHbeix QaxTopoB (Temmepatypa, 1 1 2 4
KOHIIEHTpAIUsl, CKOPOCTh CIIMBAHUSA, HATMUKE

B pacTBOpE MOCTOPOHHHUX KOMIIOHEHTOB) Ha

pa3Mep YacTHUll 0CaJKa.

[Iporiecchl OKKIIO3HH. 0,5 - 1 1,5
BausHme mociemoBaTeIbHOCTH — CIUBAaHUS 0,5 - 1 1,5
pacTBOPOB Ha MPOIECCHI aTCOPOIIH.

Pa3zgen 5. MeToapl OYHUCTKH OCAIKOB OT 6 2 8 16
npumecen

MeTo/1bl OYUCTKH OCAJIKOB OT IPUMECEH. 0,5 - 1 1,5
Mertonant OYHCTKHU 0CaaKoB 0,5 1 1 2,5

HeperI/ICTaJ'IJII/I3aI_II/IeI71, ITPOMBIBAHUECM,




JIEeKaHTaIue.

Hcnonws3oBanue
PaCTBOPHUTEIIEM.

OPTraHUYECKHUX

[lonsiTe  BhICamuBaHUS [P IOMOIIU
OpPTraHUYECKUX pacTBOPUTEIIEH.

IIoHsiTHE O COBMECTHOM OCaXJICHHUHU.

Hcnonp3o0BaHHE COBMECTHOIO  OCaXJICHUS
JUIA MMOJTy4YCHUA ocaaka HGO6XOI[I/IMOFO
CcOoCTaBa.

Peakuyn B pacTtBopax MEXITY
MaJIOPaCTBOPUMBIMH BCUICCTBAMMU.

OmnpeneneHre HampaBJIC€HUST M YCJIOBUU
NpPOTEKaHUsT ~ XMMHYECKOM  peakuuu ¢
UCIIOJIb30BaHUEM BEIUYMH IPOU3BEACHUIMA
pacTBOPUMOCTH KOMIIOHEHTOB Ha IpUMEpe
cunte3a Cas(PO4);OH.

0,5

2,5

Pazgen 6. OcoOeHHOCTH peakIMid MexIy
TBEPJIBIMH TEIAMH

16

OCHOBHBIE MOJIENTH B3aUMOJCUCTBUS MEXKIY
YacTHIIaMU B TBEpJIOH da3ze.

0,5

4,5

OcoOeHHOCTH peakuuidl MEXIy TBEPIbIMU
TEJIAMH.

0,5

4,5

Huddys3nonapie Monenu B3aUMOJICHCTBUS,
TOMIOXUMHYECKHE peakuumy, MOJIETHN
3apOJIBIIIe00pa3oBaHUsI.

0,5

3,5

Honymenue Sumepa o nuddysrnonHOM
B3aMMO/ICHCTBHHU TBEPBIX BEUIECCTB.

0,5

3,5

Paznen 7. OcHOBHBIE (DaKTOPBI, KOTOPHIC
BJIMSIOT HA CKOPOCTh M TIyOWHY MPOTEKAHHS
TBepAO(Da3HBIX peaKnit

16

Bnusare pasHbiXx (akTOpOB (IUCTIEPCHOCTH,
T'OMOI'CHHOCTH, mpupoabl KOMITIOHEHTOB
CMeCH,  TEeMIlepaTypel) Ha  CKOPOCTb
MPOTEKaHUs TBEPIO(Pa3HBIX PEAKITHIA.

0,5

1,5

OcHoBHblE (aKTOPBI, KOTOpbIE BIUSIOT Ha
CKOpOCTh i riyOuny IIPOTEKAHUSA
TBepaoda3HbIX peaknuii. BriusHue creneHn
JMCTIEPCHOCTH U CTETIEHH TOMOTEHHU3aI1H.

0,5

2,5

CoBpemeHHOE o0opy10BaHue Ui
JICIIEPrUPOBAHUS TBEP/IBIX BEIIECTB.

0,5

BnusHue TemmepaTypsl M CKOpOCTH €€
MOBBILICHMUSI.

0,5

[Tonstue o remneparype Tammana.

0,5

0,5

Boibop  ycioBuii W peareHTOB  JUId
OCYLIECTBJICHUS CHHT€3a IpH  IIOMOIIH
TBep10a3HON PEaKIIH.

0,5

Henocratku meTona.

0,5

Hosblie HaIpaBJICHUSA
TEXHOJIOTH.

TBepA0a3HBIX

Peakuyu B 30He ropeHus

Pazgen 8. IlpuroroBienue cmecerd s

O\ | —

10




MpOBEACHUS  TBEPAO(DA3HBIX peakuuii ¢

HCIIOJIb30BAHUEM PACTBOPOB

[IpuroroBnenune cmecel A NPOBEICHUSA 0,5 0,5 1 2
TBep0a3HBIX PEaKIUidl C HCIOJIb30BAHUEM

pPacTBOPOB.

CyTb METO/IOB pacbUIMTEIBHOTO 0,5 - - 1 1,5
BBICYITUBAHUS M PACHIBUIMTEIFHOTO OT)KHTA.

OcHOBHbIE  HampaBlI€HUS  Pa3BUTHI U 0,5 0,5 - 1 2
YCOBEPIICHCTBOBAHUSI METO/IA.

[IpenmymiecTBa METO/1a (BBICOKAS 0,5 - - 1 1,5
TOMOTE€HHOCTh PEarupyroIuX KOMIOHEHTOB).

DakTopHl, KOTOpBIE CIAEPKUBAIOT 0,5 0,5 - 1 2
HCIIOJIL30BAHUE METO/A.

CxoncTBo u OTJINYHE METOJIOB 0,5 - - 1 1,5
BBIMOPA)KUBAHUSI PACTBOPOB.

O6opynoBaHue Jisi TMPOBEACHHS CHHTE3a B 0,5 - - 1 1,5
TUAPOTEPMAIBHBIX YCIOBHUSIX.

OcoOennoctu wmetona. [IpeumyiecTBa u 1 - - 1 2
HEJIOCTaTKU T1I0 CPaBHEHUIO C JPYTUMHU

METOAAMH.

KonTtposb 3a mpoTekaHnem peaxiui. 0,5 0,5 - 1 2
BpIXoa CHHTE3UPOBAHHBIX BELIECTB. 1 - 1 2
Pazgen 9. CoBpeMeHHBbIE METOAbI CHHTE3a 10 2 - 10 22
HEOPTraHWYECKHUX BEIECTB

Kpuockonuueckuii MeTo1 1 - - 2 3
30J1b-T€JIb TEXHOJIOTHSI. 1 - - 2 3
CamopacnpocTpaHsOIncs 1 - - 2 3
BBICOKOTEMIIEPATYPHBII CHHTE3.

Metonasl CHUHTE3a KOOPJMHALIMOHHBIX 7 2 - 4 13
COCIUHCHUH.

WTOI'O 3A 8§ CEMECTP 51 17 - 76 144

9.

e A R

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINU

7.1. KOHTpOJIbHBIE BOIPOCHI

Paznmen 1
[IepBeIil 3aKOH TEPMOAUHAMUKH.
BTopoi1 3aKOH TEpMOAVHAMUKH.
3axoH I'ecca.
OHTaNbIMS U SHTPOIUS PEAKIINH.
VYpasuenue Kupxrodda.
Meroas! pacueTa TEpMOAMHAMUYECKUX IIAPAMETPOB PEAKIIUM.
Omnpenenenne HapaBJICHUS IPOTEKAHUA XUMUUYECKON peaKLiUU IIPU CTaHAAPTHBIX YCIOBHSX.
[Ipubnuxenne Helimana-Konma 11t onpeneneHust yCiaoBUH XMMHUECKOTO B3aUMOIEHCTBUS
KOMIIOHEHTOB PEaKILIHH.
Onpenenenne sHepruu [mO0Oca XUMHUYECKOW pEaKIMH C UCIMOJIB30BAHUEM KOHCTAHTHI
paBHOBECHSI, TPOU3BENCHNUN PACTBOPUMOCTH U JPYTMX CIPABOYHBIX JaHHBIX.

10. [puGnwkennsiii Metos pacueta AG® peakuun Kak f oT TeMreparypel.
11. MeTozp! pacueTa KOHCTaHThI PABHOBECHSI PEAKIIUH.
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12. 3aBUCUMOCTDh HampaBJCHUS XUMHUYECKOM peakluu OT TEPMOJMHAMUYECKUX IapaMeTpPOB
BELIECTB.

13. TeopeTnueckuii pacyeT BO3MOKHOCTH MPOTEKAHHS XHUMHUYECKOW pEaKUMH MNpH MOMOIIH
NepBOT0 U BTOPOT'O 3aKOHOB TEPMOJUHAMUKHU, CBOOOIHOM 3Heprun [ n6oca.

14. TTpubnmwxenue Helimana-Komnma.

15. Inarpamel Enunrema.

16. TeopeTnueckuid pacdeT BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKOM pEaKIUU C TOMOIIbIO
KOHCTaHTbI pAaBHOBECHS

17. TeopeTnueckuii pacdeT BO3MOMKHOCTH MPOTEKAHUS XHUMHUYECKOM pEaKIUh C TOMOIIbIO
IEKTPOJABHKYIIECH CUIIBL.

18. Posib KHHETHUYECKUX MTapaMETPOB B MIPOTEKAHUHU PEAKITUU.

19. HanpaBneHHoe BO3€iCTBHE HA HAIIPABJIEHUE PEAKLIUU.

Paznen 2
Crnenuduka ra3000pa3HOr0 COCTOSHUS BEIIECTBA.
Kunernueckas Teopus razos. YpasHeHue Knaysuyca.
CpenHexBaapaTU4YHAasE CKOPOCTb.
Pone muddy3un npu B3anmMoaecTBIUM ra3000pa3HbIX BELIECTB.
BenuunHbl, OT KOTOPBIX 3aBUCUT CKOPOCTH JABMKEHHUS MOJIEKYJT ras3a.
[TonsiTHE cBOOOIHOTO MTpOOEra MOJICKYJ B ra30Boil (ase.
Ywuciio CTOKHOBEHUH MOJIEKYJT B Ta30BOH (hase.
Koappuuuent nuddysun u ppont auddysuu.
CxopocTb ¢BOOOIHOTO TIpodera.
. CrtocoObI MOBBILICHUSI CKOPOCTH PEAKIIMH MEXTy T'a3aMH.
. PacdeT momm akKTHBHBIX MOJEKY.
. Biusinue TemnepaTypsl U pa3mMepa MOJIEKYJ Ha CKOPOCTh PEeaKIUi MEXIy Ta3aMH.
. oMoreHHbIe peaknunu, KOHCTaHTa, CKOPOCTbh, CTaTUN CHHTE3A.
. CuHTe3 aMMHaKa U3 MPOCThIX BellecTB. TexHonorus. TepMoauHaMIUecKie aclieKThI.
. [IpomblleHHBIN cHHTE3 XJI0poBOAOpoAa. Llennsle peakunu.
. OcobenHoctu peakiuu Mexay razoodpasasimu NH; u HCI.
. [Ipunnun Jle-laTense.
. Biusinue TemnepaTypsl U AaBIE€HUS Ha BBIXOJ MPOAYKTOB.

A A Al

— e e e e e e e
OO\ VN AW —O

19. Bubop omrtumanpHbIx ycioBuid st cuHTe3a NH3; m HCI. Crnemuduka cmemreHus
Bojiopoja u xyopa s cuateza HCI.
Paznen 3
1. ['eTeporenHsie peakiuy ¢ y4acTHeM ra3o00pa3HbIX BeliecTB. ['a30TpaHncnopTHbIE
peaxIuu.

2 CriocoObl OYHUCTKH BEILIECTB C MIOMOIIBIO FA30TPAHCIIOPTHBIX PEAKIINM.
3 Hansutienne ToHkux mieHok. JAnddy3noHHoe HanblIeHHEe peareHToB.
1. Ilpumepsl reTeporeHHbIX peakluii ¢ yyacTUEM ra3oB.

2. OGopynosanue ¢ 3¢p(HeKTOM KUMSIIETO CIOSL.

3. Ta3oTpaHCHOpTHBIC PEAKIIUHU — MIPAKTUIECKOE TPUMEHEHHE.

4. Cunres ¢ynepeHa.

Pazgen 4

Oco0EHHOCTH KUIKOTO COCTOSIHUS BEIIECTRA.

Koedhdunuent nuddys3un xuaxoctu.

Peakmmm Mex 1y *XunkuMu BemecTBaMu. Poib mudpy3noHHBIX mporieccos.
Peakuuu B xuakoctax. Poiab BoAbI B )KUAKO(PAZHBIX PEAKIIHSIX.

Posb sHTpONUIHOTO U SHTAIBIHIHOTO (PaKTOPOB B Mpoliecce 00pa3oBaHMs OCaIKa.

LR W



10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

11

Mexanu3mbl 00pa3oBaHUs OCATKOB.

Brusinue pa3nudHbx GakTOpOB HA CTENICHB 3arPS3HEHUS OCAIKOB.

VYcnoBus BeIIaZEHUS OCAIKa.

NHayKIMOHHBIN iepro1 00pa3oBaHus IIEHTPOB KPUCTALTU3AIUH, (AKTOPhI, KOTOPHIE
OKa3bIBAIOT HA HETO BIIUSHHUE.

Bnusinue paznuuHbix (HakTOpoOB (TeMIeparypa, KOHIEHTPAIHS, CKOPOCTh CITUBAHUS,
HaJM4Yue B paCTBOPE UY>KEPOIHBIX KOMIIOHEHTOB) Ha pa3Mep 4aCTUYEK OCaJKa.
[Ipouecchl OKKITIO3UH.

Bnusinue nocnenoBaTenbHOCTH CIMBAaHUS PACTBOPOB Ha MPOILECCHI a1COPOIIUH.
Kunernueckue ypaBHEHUS MOJIENEH 3apo IbIie00pa3oBaHusl.

Koarynauus yactuuek ocaaka.

Omnpenenenne (HakTOpoOB, BIUSIONIMX Ha MPOIECC KOATYJIISIUH.

3arpsizHeHue 00pa3yIOIIUXCs OCATKOB.

[ToHsTHE OKKITIO3UU.

Coocaxnenue, ociIeoCaxICHUE.

HNuxmro3ust.

Mertoab! HallpaBIEHHOTO BIAUSHUS HA MIPOLIECC OKKITIO3HUH.

Hcnonb30BaHne COBMECTHOTO OCQXKJEHUS JUIsl TOJTYYEHHUS Ocagka HEeoOXOIUMOTO
COCTaBa.

Peakiiuu B pacTBOpax Mexay MalOpacTBOPUMBIMU BEILIECTBAMH.

OnpeneneHre HANpaBICHUST M YCIOBUH MPOTEKaHUA XHMHUYECKOM peakiuu ¢
WCIIO0JIb30BAaHUEM BEJIMYUH MPOU3BEACHUI PACTBOPUMOCTH KOMIIOHEHTOB Ha MPUMEPE
cunte3a Cas(PO4);OH.

Paznen 5

1
2
3
4.
5.
6.
7.
8.
9.

MeToabl OUUCTKHU OCAJIKOB OT MIPUMECEH.
MeTo/1bl OUMCTKH OCAJIKOB MEPEKPUCTATUIN3ALMEN, TPOMBIBAHUEM, JCKAHTAIIUCH.
Hcnonbs3oBaHne OpraHMuECKUX PacTBOPUTEIIEH.
[ToHsiTHE BBICATMBaHUA MPU MOMOILHA OPTraHUYECKUX PACTBOPUTENEH.
IToHsiTHE O COBMECTHOM OCaKJICHUH.
OuncTKa 0CaJKOB MEPEKPUCTATIIU3AIIUCH.
BricanuBanue.
OuncTKa 0CaIKOB JACKaHTAIMEeH U PHIBTPOBAHUEM.
[IpeumymiecTBa 1 HEAOCTATKU METOJIA CUHTE3a OCAXKACHUEM U3 PACTBOPA.

Pazgen 6

1.
2.
3.

e

Oco0eHHOCTH TBEPOTO COCTOSIHUSI BEIIECTBRA.

OcCHOBHbBIE MOJIENTU B3aUMOJCHCTBUS MEXKY BEIleCTBAMU B TBEpAOH (ase.
OcobeHHOCTH ~ peakuuii Mexay TBepAbIMH Tenamu. JluddysHele Momenu
B3aUMO/JICHCTBUSI.

MexaHu3MbI 00pa30BaHMs BaKaHCHH.

Tonoxumuyeckue peakuu, MOAEIH 3apoIbIIe00pa30BaHuUs.

Honymenne SHnepa oTHOcHTENbHO AH(PQPY3HOTO B3aUMOICHCTBUS  TBEPIBIX
BEIIIECTB.

DKCIepUMEHTAITbHBIE METO/IbI U3YUYEHUS! KHHETUKU TBEPAO(a3HBIX peaKIuii.
Oco0eHHOCTH KHHETUKH TBEpA0(]a3HbIX peaKkLuil.

Pazngen 7
1. BnusHue pa3nuyHbix (HAKTOpOB (AMCIEPCHOCTH, TOMOTEHHOCTH, MPUPOJIBI

KOMIIOHEHTOB CMECH, TEMIIEPATYPbI) HA CKOPOCTh MPOTEKaHUsI TBEPAO(]Pa3HBIX peaKLnil.

2. CoBpeMeHHOe 000pyAOBaHUE Ul AUCIIEPTUPOBAHUS TBEP/IbIX BELIECTB.
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3. BausHue Ttemmeparypel W CKOPOCTH €€ TOBBIIIEHHWS Ha NPOTEKaHUE
TBepaodasnoii peakiun. [lonstue o remnepatype Tammana.
4. BpiOOp yCIOBHH W PpEAareHTOB IS OCYIICCTBICHHS CHHTE3a C ITOMOIIBIO
TBepIO0(a3HON peakIu.
9. Hogble HanpaBieHus TBEPAO0(DHA3ZHBIX TEXHOIOTHA.
10. Peakuuu B 30He ropeHusl.
11. BriusiHre naBieHus Ha MPOTEKaHUE TBEPAO(a3HBIX pPEaKITHil.
12. OcHOBHBIE ~ HENOCTATKW  TBEPAO(A3HOTO METoJa CHHTE3a HEOPraHMYECKHX
Marepuanos. [Iytu ux ycrpanenus.

Paznen 8
Hpel/IMYH_IeCTBa N HECAOCTATKU MCTOJa CUHTC3a BhIIIAPpUBAHUCM paCTBOpA.
OCHOBHBIE ~ XapaKTEPUCTUKH  METOJOB  CHUHTE3a  PACHBUIMTEIBHOM  CYIIKOM H
PACHBIIUTCIIBHBIM OTKUT'OM.
3. Meron cuHTe3a BBIMOPAKMBAHHUEM U BBICAJIMBAHUEM OPraHUYECKUMH JKUIKOCTSIMH.

N —

Paznen 9.
30/1b-Te€Nb TEXHOJIOTHH.

—

2. HampaBneHHOe mNpUMEHEHHE Iiepexoda 30J1 B Telb M KCEporeiab IMpU CUHTE3E
HEOPTraHUYECKUX BEIECTB

3. 3o0Jib-renb TEXHOJIOTHUH JI1 CHHTE3a MaTEPUaJIOB U3 JIUOKCU]Ia KPEMHHUS.

4. CuHTe3 HaHOMAaTEPHUAJIOB PA3IUYHBIMU METOAAMHM.

5. TemmmaTHbIl CUHTE3.

6. TsepmodasHblii CHHTE3 B 30HE TOPCHHSI.

7. T'maporepmanbHBI METOJ CHHTE3a HEOPTAaHUYECKUX BEUIECTB.

7.2. TeMbl MMCHMEHHBIX pa0OT (TUIIBI 331a4)
KonTponbHble paboThl MO MpPOBEpPKE TEOPETHMYECKUX 3HAHUM — IO BCEM TeMmaMm, ¢
UCTIOJIb30BaHUEM KOHTPOJIBHBIX BOIIPOCOB, TIOJ00OHBIX YKa3aHHBIM BHIIIIE.
KonnexTuBHbIE M CcaMOCTOSITENbHBbIE PA0OTHI MO PELICHHIO 3a/Jad Ha ONpeieseHHUe
HaIpaBJICHUS] pEeakluHu, pacueT BbIXOJAa NPOAYKTa, MOAOOp YCIOBHH CHHTE3a AJI1 peakuui
pas3IMYHOrO THUIIA.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOIINECA

OOmiast olleHKa 3HaHUM 00ydaroLMXCs MO0 JUCHMIUIMHE mpoBoauTcs mo 100-0ammpHON
mMKajJC HUCXoAsd M3 MaKCHMMyMa, IMPUBCIACHHOI'O B Ta6J'H/IIIe HUXCE. OpFaHI/ISaHI/IOHHO-y‘Ie(SHaﬂ
paboTa B ayAUTOPHUHU OIICHUBAETCS HAa OCHOBE TAKUX KPHTEPUEB KaK IOCEIIAeMOCTh 3aHSATHI,
CBOCBPCMCHHOC M KAa4YCCTBCHHOC BLIIIOJHCHHUC JOMAIIHHUX 3aI[aHPII>i, AKTUBHOCTb BO BpEMiA
NPOBEJCHUS JIGKUMOHHBIX 3aHATHH (y4acTHe B OOCYXICHHUHM TEKYIEr0 M IPOHJAEHHOTO
MaTepuaia, peleHue 3aaad u T.1.). [lonroroska, BeIOJIHEHNE U 3alUTa J1a00paTOPHBIX padoT,
cOOITI0IeHNE TEXHUKH 0€3011acHOCTH, MPABUIIbHAS HHTEPIIPETAINS PE3YJIbTATOB SKCIIEPHUMEHTA.

8.1. Cemectp 8

Howmepa paznenos Bunast pabot Maxcumanpioe
KOJIMYECTBO OAJIIOB
OpraHu3anioHHO-y4eOHast paboTa B ayAUTOPHH 10
1-5 WnanBuayaneHast paboTa 1Mo PeISHHUIO 3a1ad 10
KoHTponbHbEIE paboThl 10
3ammTa 7a00paTOPHBIX PabOT 20
6-9 OpraHn3aimoHHO-y4ueOHas paboTa B ayJUTOPUHU 10
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WunuBuayaneHas paboTa 10 penIeHHI0 3a/1a4 10
KoHTponbHEIE pabOTHI 10
3ammra 7a60paTOPHBIX PabOT 20
NTOI'O (3auer) 100

CooTBETCTBUE OAIIIOB OLIEHKE

OlieHKa M0 IATHOAIILHOM IIIKAaJIe
KonnuectBo 0auioB u3 =
100 ECTS Ok3ameH, audQepeHITUpOBaHHBII 3auer
3a4eT

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3aYTCHO
75-79 C Xoporo 3aYTCHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPHUTEIHHO SaTTomO
35-59 FX HE 3a4TEeHO

034 F HEYTOBIIETBOPUTEIHHO e 3aUTeHo

9. OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLECCA IS JINL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanuzanyy TUCHMILIHHBI UCTIOIB3YIOTCS CIEAYIONINE TOTOTHUTEIEHBIE METOIbI
00yueHMsl, TEKYIIEro KOHTPOJIsI yCIIEBAEMOCTH U NMPOMEXYTOUHOHM aTTecTaly 00ydaroIuxcs B
3aBHCUMOCTH OT UX MHIMBHIyabHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— ek  OQOpMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— JUIs  BBINOJHEHUS  3aJaHuss  Tpd  HEOOXOAWMOCTH  IPEJOCTaBISAETCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIOIb30BAHUE COOCTBEHHBIX YBEIMUUBAIOIINX
YCTPOWCTB;

- MUCbMEHHBIE 3a7JaHNs O(POPMIISIOTCS YBEINYEHHBIM HIPUPTOM.

2) JUTSI TITYXHX U CIIA0O0CTBIIIAIINX

- JEKIMHU OQPOPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JJOKYMEHTA;

— MUCbMEHHBIE 3a[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopMe;

- 9K3aME€H INPOBOJUTCA B IHUCBMEHHOH (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

3) JUIS JIUL C HApYLIEHUSIMU OIIOPHO-/IBUTATENIBHOTO alnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTIO C
MIOMOILBIO0 KOMITBIOTEPA CO CHELMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MIUCbMEHHBIE 3a[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeLyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubimorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocss B (opmax, agalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0POBbsI U BOCTIPUSATHSL UHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEYaTHOHM (popMe yBETHUEHHBIM MIpU(TOM;
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- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX ¥ CIIA00CTBIIIAIINX

— B IeUaTHOM opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 OOYYaroIIMXCsl ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO amnmnapara:
— B IIeYaTHOH (popme;

- B (hopMe AIIEKTPOHHOTO JJOKyMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

JleKMOHHBbIE 3aHSATHSA TIPOBOJATCS B ayJUTOPUHU HA TPYIILy, 000pyI0BaHHON MEIOBOH
WM WHTEPAKTUBHOM JOCKOH, MYJIBTUMEAUNHBIM MPOEKTOPOM M HSKPAHOM — XHUMHUYECKHI
daxynbrer oul'Y (r. Jonenk, yn. [llopca 17a).

JlaGopaTopHble 3aHATHS 110 JaHHOMY KYpPCY MPOBOJATCS B XUMUYECKHUX JIAOOpaTOPHSIX
Kadenpsl HEOPraHMYECKON XUMUU, OCHAIIICHHBIX HEOOXOJUMBIM 000PYOBAaHUEM U PEaKTHBAMH.

JononauTtenpHOE obecniedenue: Wi-Fi goctyn B Kopmycax yHUBEpPCHUTETa, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HayuHOl OMONHOTEKN YHHBEPCUTETA.

11. PEKOMEHJAYEMAZ JIMTEPATYPA

11.1. OcHOBHas nuTeparypa
1. OcHOBBI HeopraHnudeckoro cuHresa: Yue6Hoe mocobue / Coct. B.M. Mapuenko, —
Honenk, JloaHY .- 2005.- 73 c.

2. KimounukoB H.I'. Heopranunyeckuii cunte3: yued. mocodbue Juisi CTyACHTOB I€Jl. MH-
TOB TI0 XUM. U OMOJI. crell. — 2-¢ u3. nepepad. — M.: [Ipoceemenue, 1988. — 240 c.

11.2. JlononHuTeNbHAS IUTEpATYpA
1. CoBpeMeHHbIE METO/Abl CHHTE3a M MCCIECJOBAHUS COCIUHEHUN pPEIKUX M|

PEIKO3EeMENBHBIX 3JIEMEHTOB: ydeOHoe mocobue mis ctyaeHTtoB OY Maructp XMMHUYECKOTO

daxynbrera / SI6noukoBa H.B., benoycoa E.E. Yeosimes K.A. — Jlonenk: lonHY, 2016. — 110

c.

2. CuHTe3bl HEOPraHWYECKMX COEAMHEHW: OoOlIue NPUHLMIIBI, TEXHUKAa OE30MacHOCTH,
METOJMYCCKUE yKa3zaHus. Yd4eb.-meton. mocoome / @.B. JlersitoB, P.P. Amupos, [0.U.
Kypasnesa, A.b. 3ustaunoBa — Kazane: M3a-Bo Kaszan. yH-ta, 2021. — 64 c.

3. Koportuenko H.M. JIaGopaTopHblii IpakTUKyM 10 Kypcy «Heopranuueckuii CHHTE3 BEIIECTB
U MaTepuaioBy : yued.-metoa. nocodue. — Tomck: ToMCKuUil rocy1apcTBEHHBIN
yHuBepcuteT, 2013 — 48 c.

12. UHOOPMAILIMMOHHBIE PECYPCbI

1. HaumonanbHast  3JiekTpoHHasi  OumOaumoreka  (HOB): ¢benepanbHast
rocynapctBeHHass MHpopManmoHHas cucrema / MunuctepctBo Kyneryper P®;Poccuiickas
rocyaapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara oOpaiienus:

01.09.2023). — Pexxum noctyna: cBoOOOAHBIN, noanucka. Heo6xoanma ycTaHOBKa IPOrpaMMHOIO
obecnieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas anexTpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru(gara o6pamenus: 01.09.2023). — Pexxum pmocTyma: Ijisi aBTOPU30B.
IIOJIB30BaTENEN. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuotreka «KuGepJlenmnkay: caiit / Acconuanus
«OrtkpbiTast Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum noctymna:
CBOOOAHBIN. — TeKCT: 3MEKTPOHHBIH.




15

4. DNeKTPOHHO-ONOIMOTEeUHAS cHucTeMa «Jlanby»: [caitT]. -
URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexxum nmoctyma: st aBTOPHU30B.
nosib3oBaTenen.— TekcT: 2JIIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru(mara oopamenus: 01.09.2023).— Pexxum goctyma: JisiaBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anextponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mgoctyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 TTosib3oBaTenei JJonl'y.

8. JaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsld // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'Y Ne 46484614)

2. MicrosoftOffice (kopnioparuBnas nunensust Joul'y Ne 46472919)

3.  MicrosoftVisualStudio (mumensust mporpammel DreamSpark mist BeICITUX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD mist cBo601HOTO IPOTpaMMHOTO 00ECTICUEHHS).
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