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1. Ieau u 3apa4u AMCHMILIMHBI :

Heab: chopMupoBarh y CTYACHTOB-XUMHKOB MPEACTABICHUS 00 OCHOBaX U OCOOCHHOCTSAX Kak
[IMPOKO UCTOIB3YEMBIX, TaK M CHEIU(PUIECKUX CIOCO0aX CHHTE3a HEOPTraHMYECKHX BEIECTB;
croco6ax OYMCTKU COETUHEHHH U MOJIy4eHHUs BEUIECTB 0CO00M YUCTOTHI.

3agaum: MO3HAKOMUTH CTYIEHTOB C TPAJULMOHHBIMU METOJIaMHU CHHTE3a KOHKPETHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH, a TaKkKe C METOJlaMH, MPU3BAHHBIMHM pellaTh pa3HOOOpa3HbIe
MPUKIIATHBIC 337]a9d COBPEMEHHOT'O BBHICOKOTEXHOJIOTMYHOTO MTPOU3BOJICTBA - MOJIYYCHHE 0C000
YHUCTBIX BEIIECTB M HOBBIX MAaTEPHUAJIOB C BEICOKOA(D(PEKTUBHBIMU CBOHCTBAMH.

II. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII

Vuebnas mucnmmuivaa b1.B.J[B.01.01 OcHOBBI HEOPraHMYeCKOro0 CHHTE3a OTHOCHTCS K
yacT, popMupyemMoii ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.

Jis w3ydeHus MaHHOW y4eOHOW JMCHUIUIMHBI HEOOXOMWMBI 3HAHUS, YMEHUS M HAaBBIKH,
dbopMupyeMbIe TPEANIECTBYIOIMUMA JUCITUTLTHHAME.

e (OOmasa xuMus. XMMHASI HEMETAJIJIOB;

o MeTammmyueckas CBI3b. XMMHUS METAJJIOB;

e AHaluTUYCCKAas XUMMSI,

o  DU3UKO-XMMUYECKHE METO/Ibl AaHAJIN3A;

HeobxonmuMbiMu TpeOOBaHHSIMH K «BXOJHBIM» 3HAHHSIM, yYMEHUSM H TOTOBHOCTSIM
CTyJEHTa MpPH OCBOCHMM MAHHOW AHUCUUIUIMHBI U MPHOOPETEHHBIMH B pPE3yJiIbTaTe€ OCBOCHUS
MPEAIIECTBYIOMUX JUCIUIIINH SBISIOTCS:

3Hanue:

— OCHOB KYypCOB HEOPraHMYECKONW XHMMHHM W XHMHUYECKUX MPOILIECCOB COBPEMEHHOM
TEXHOJIOTHH MPOU3BOJICTBA,

— CBOWCTB XUMHYECKHMX 3JJIEMEHTOB U HMX COCAUHEHUM, CBOMCTB HEOPraHMYECKUX
COEIMHEHUH, COCTABJIAIOIINX OCHOBY €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS.

YmeHnue:

— TPUMEHATH MOJYUYCHHBIC 3HAHUS 10 HEOPTaHWYECKOW, aHATUTHICCKOH, (PU3UIECKOM
XUMUH NIPU BEIOOpE METOUKH CUHTE3A;

— aHaJNu3UpPOBATh JIUTEpATypHbIE JlaHHBIE IO COCTaBY, CTPYKType€ U CBOHCTBaM
HEOPTraHUYECKHUX BEILIECTB.

Baanenue:

— HaBBIKAMH pPa0OTHl C XHUMHUYECKOW TIOCYJ0W, CO CHEIHAIbHBIM JIaOOPaTOPHBIM
000pyI0BaHUEM;

CHen(pUICCKIMI HaBBIKAMU TIPOBEJCHHS XUMHUYECKUX SKCIIEPUMEHTOB B CHEIHATBLHBIX
yCIOBUSAX (MCIIOJIb30BAaHHWE HEBOJHBIX pACTBOpHUTENEH; HMHEPTHOM aTMocdepbl, HUBKHUX
TEMIEPATYP U T.IL.).

JuctumimHa «OCHOBbI HEOPraHMYecKOro CHHTe3a», Mpu3BaHa (opMHpoBaTh Yy
CTYJCHTOB KOHEYHYIO CTaJWi0 3HAaHUH 00 OCHOBaX U CHEHNU(PHUECKUX OCOOECHHOCTSX
TPaJMLMOHHBIX METO/JOB TOJYYEHHUs] OCHOBHBIX KJIACCOB HEOPraHUYECKHX COEIUHEHUI.
[TosToMy OCHOBHOE BHMMaHHUE JAHHOTI'O Kypca YAEJIEHO METOJaM HEOPraHHMYeCKOro CHUHTE3a,
OCHOBaHHBIM Ha MpENapaTUBHOM MOJXOJe. 3HAHUS, MOJIyYeHHbIE TPU U3yYEHUH JaHHOTO Kypca,
HEOOXOIMMBI IIPY BBINOJIHEHUH HAYYHOIH pabOTHI M BBITYCKHBIX KBAIN(UKAITMOHHBIX paboT.

III. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHHUA ITUCHUIIJINHBI
[Ipomiecc oOcCBOEHUWS NUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE KOMIETCHIMA B
cootBerctBun ¢ ®I'OC BO um OIl BO no nanHomy HampaBieHuto mnoarotoBku 04.03.01
«XUMUA»:



ITepedyenb miIaHMpPyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

Komnerenuus Nuauxkaropsl Pe3yabTaTnl 00yyeHus
KOMIIeTeHIM
[1IK-4. Cnoco6en | MIKpk.4.1. O6pabateiBaet 3HATh: npaBuja
o0pabaTbIBaTh pE3yAbTATHI | MONYUYECHHBIE PE3YIbTAThI 00paboTKH MOJTyYEHHBIX
pabor XUMUYECKOHU | HCCIIENOBAaHUN C pe3yJbTaToB U COCTaBJICHUSA
HATPABICHHOCTH C | UCTIOTB30BAaHUEM MPOTOKOJIOB ~ WCHBITAHUH  TI0
UCIOJIb30BaHUEM CTaHJApTHBIX METOJIOB Tpebyemoii hopme
CTAaHJAPTHBIX METOJOB U | (METOJIUK) Ymern: MPOBECTHU
METOIUK NKnk.42. [Ipumenser pu | o0paboTKy MOJTYYEHHBIX
00paboTKe TaHHBIX pe3yiabTaTOB 1O HEOOXOAMMOMH
CTaHJIapTHOE U dbopMe 1 mpeCTaBUTh MPOTOKOJIBI
OpPUTHHAIIBHOE UCIBITAaHUN
MporpaMMHOE oOecTieueHue Baaners: nprueMaMu
WK k.43, o0paboTku MOJIYYeHHBIX
CocTaBisieT TpOTOKOJIIBI pE3yNbTaTOB M  TPEICTABICHHUS
UCTIBITAaHUH, OTYETHI O MIPOTOKOJIOB
BBITIOJTHEHHOU paboTe 1Mo
3a1aHHoON (popme
TIK-5. Cnocob6en | MAKpk.s. 1. 3HaeT 1 MOXKET | 3HATh: CTaHIAPTHBIC OIEPAIMH
OCYIIECTBIISITh ~ KOHTPOIb | IPUMEHSITh Ha IPAKTHKE MIPOBEJICHUS aHAIHM3a UCXOIHOTO U
KauecTBa CBIPBSI, | COBPEMEHHBIC KOHEYHOT'O MPOYKTOB Ha
KOMIIOHEHTOB U | DKCIIEPUMEHTATbHBIC BBICOKOTEXHOJIOTUIHOM
BBIMTYCKAEMON  MPOAYKIIUU | METOJIbI JIsl yCTAHOBIIEHUST | 000pyI0BaHUU
XUMHUYECKOTO Ha3HAYCHUS KaueCTBEHHOTO U YMeTh: TIPOBECTH aHAIH3 c

KOJIMYECTBEHHOI'O COCTaBa
aHATM3UPYEMOTO BEIIECTBA
UK nks..
CTaHJApTHHIC OIMEpalMk Ha

Brimonuser

BBICOKOTCXHOJIOTHYCCKOM

o0opynoBaHUHU JUIS
XapaKTePUCTUKU CBIPBS,
IIPOMEKYTOUHOU u
KOHEYHOU MPOAYKIIUN
XAMUYECKOr0

MK k.53, Cnocoben
OIIEHUTD MOTPEITHOCTH
U3MEPSIEMBIX

XapaKTEpUCTUK BEIIECTB U

MaTepHasos, HCTOYHUKHA
ommnoOoK npu
HCIIOJI30BAHU U

BBIOPAHHOTO MeToaa

HUCCiIcJO0BaHUs.

HCIIOIL30BaHHUEM
BBICOKOTEXHOJIOTHYHOI'O
o0opyIoBaHUS

Baanerb: npuemamu npoBeACHUS
aHallM3a Ha Pa3IMYHBIX CTAJUIX
TEXHOJIOTHYECKOTO polecca
3HaTh: COBpPEMEHHBIE METO/bI
YCTAaHOBJICHUS! KAY€CTBEHHOI'O U

KOJINYECTBCHHOI'O COCTaBa

YMerb: TPOBECTH ONpEACIICHUE
Ka4ueCTBEHHOI' 0 u
KOJIMYECTBEHHOT O cocTaBa
BEILIECTBA

Biaagern: COBPEMEHHBIMHU
npueMaMu YCTaHOBJICHUS
KaueCTBEHHOTO u
KOJIMYECTBEHHOT' O cocTaBa
BEILIECTBA




[1K-6. Crocoben
HpI/IMeHHTB OCHOBHBEIC
eCTeCTBeHHOHay‘IHBIe

3aKOHbl M 3aKOHOMEPHOCTH
pa3BUTHS XUMHYECKON
HayKH npu

MOJIy4YEHHBIX PE3yIbTaTOB

aHaJlIn3¢

I/IﬂK K-6.1. 3HaeT
TEOPETHYECKUE OCHOBBI
0a30BBIX XUMHYECKUX
JHACIATLINH
(HEOpraHMYECKOM,
OpraHHYeCcKOH,
aHAJTUTUYIECKOM,
(hU3UIECKON XUMHUH, XUMUU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHMI, XUMHUISCKUX
OCHOB OHOJIOTHYECKUX
MIPOILIECCOB.) M CIIOCOOBI X
WCTIOIB30BaHMS TIPU
perieHuN KOHKPETHBIX
XAMHYECKHX 37124

WK pix6.2.
Hcnonb3yeT KOMIbIOTEPHBIC
TEXHOJIOTUU JIJIs
CHCTEeMAaTU3alu
pe3yIAbTAaTOB KCIIEPUMEHTA.

3uamo:

COBPEMEHHYIO TEOPHUIO CTPOCHUS
KOOPJAMHALIMOHHBIX COEIUHEHUN
MEePEXO0IHBIX METAJIJIOB;
OCHOBHBIE METO/IbI OIIPEICTICHHUS
COCTaBa U CTPOCHUS
KOOPIUHAIIMOHHBIX COETUHEHUII;
TEPMOJUHAMHYECKHUE aCIIEKThI
KOMILIEKCOOOpa30BaHuUS;
Ymemos:

paboTaTh Ha COBPEMEHHOM
Hay4HOU armaparype Ipu
MIPOBEJICHUHU HAYUYHBIX
HUCCIIEIOBAHUI B 00/1aCTH
KOOPJIMHAIIMOHHOM XUMUM;
HAXOJUTh B3aUMOCBSI3b CTPOCHUS
Y TUMOB PEAKIIMOHHOMN
CIIOCOOHOCTH KOOPMHALIMOHHBIX
COCIMHECHM;

HaxO0JIUTh B3aUMOCBSI3b
KOOPAMHALIMOHHON XHUMUU C
OpraHNYeCKON XUMHEH,
KaTaJnu3oM U OHOXUMHUE.
Bnaoems:

COBPEMEHHBIMU KOMITbIOTEPHBIMU
TEXHOJIOTUSIMU, IPUMEHSIEMBIMU
npu 00paboTKe Pe3yIbTaTOB
UCCIIETOBAHHM B 00JIaCTH
KOOPJAMHALIMOHHON XUMUU;
HaBbIKaMU B UHTEPIIPETALUU
crektpoB AMP, OI1P, UK
KOOPJIMHAIIMOHHBIX COSMHEHHH.
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4.3. Conep:xanue yueOHOro Mmarepuaja

Beeoenue.

Ponp HeopraHmuyeckoro CcHHTE3a B COBPEMEHHOW HAayKe M TEXHHUKE, B3aUMOCBS3b
HEOPraHMYECKOTO CHHTE3a M MPOou3BOoACTBA. [locTaHOBKA CHHTE3a IIPU PEIICHUU Pa3HOOOPA3HBIX
MPUKIIAIHBIX 3a7]a4 - MOJTYy4eHHE HOBBIX MaTepUaOB ¢ BEICOKOA((EKTUBHBIMU CBOWCTBAMHU.
Ilonyuenue npocmuix éeujecma.

[TonydyeHnue MeTanioB: 00IIKMe TPUHILIUIIBI CHHTE3a METAIIJIOB.

OcoOeHHOCTH TTPOBEICHHSI pEaKlUii B CUCTEME T'a3 - TBEPAOE TEIO.

Tunosble mnabopaTOpHbIE METONbI MOJYYEHHs] METauloB. BoccTaHOBIeHHE OKCHIOB
METAJJIOB  BOJOPOAOM, TEPMOIAMHAMHYECKHE H  KHHETHYECKHe (aKTOpPbI, TpPaHUIIBI
IIPUMEHUMOCTH.

OcobeHHOCTH TPOBEICHHsI peakInii B TBEpAOH dasze.

Mertannorepmusi: BbIOOp MeTallJIa-BOCCTAHOBHUTENS W YCJIOBHMM IPOBENEHUs Ipolecca.
[Ipumepbl TEOPETUYECKHX pPACYETOB MHHHMAIBLHOTO KOJUYECTBA IMOJOTPEBAIOIINX J100aBOK.
[TopomkoBass metamnyprud. CriaBel METaJUIOB, IOJIYYEHHE MHOIOKOMIIOHEHTHBIX CIIJIABOB
METO/I0M METaJUIOTEPMUHU.

Oco0eHHocTH mpolecca U BOCCTAaHOBJICHUS TaJOreHUI0B METAJIIIaMH.

BoccraHoBiieHre METAIIIIOB B BOJIHBIX PACTBOpAax U3 UX cojiei. BoccTaHOBIIEHHE METAJLTAMU
Y aMajbramMamH.

DNEeKTPoIN3 BOAHBIX PAaCTBOPOB. DJEKTPOJIU3 B HEBOJAHBIX cpenax. CocTosiHUEe MeTalia B
PacTBOPUTEIIAX.

[lonyyeHue HeMETaVIOB: TEPMHUYECKOE  PA3JIOKEHHE TUIAPUAOB,  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU C OKCUAAMH U T'aJOT€HUIaMU HEMETAJLIOB.

Cunme3 dOunapHvlx coeouneHnuil.

OO01mIre NpUHIUITBI CUHTE3a OMHAPHBIX COCTUHEHHUI.

lanorennapl. BeiOOp ycnoBUM TaJIOTEHUPOBAHHMS B 3aBHCHMOCTH OT XapaKTEPHUCTHUK
CHUHTE3UPYEMBIX TAJIOI€HUJOB U UCXOJHBIX BELIECTB (IIPOCTHIE BEIIECTBA, OKCHJIbI); C YUETOM
KOHCTaHTBl paBHOBeCUS U CKOpocTH peakiuu. [IpsMoe raioreHupoBaHHE, TaJlOT€HUPOBAHUE
rajioreHBoAopoaaMu. HemonHoe ramoreHnupoBaHUE 3JIEMEHTOB C MEPEMEHHOM BaJICHTHOCTHIO.
Cneuuduueckre MeToAbl: XJopupoBaHHe (OCTEHOM, XJIOPUAAMU YIJIepoJa U Cephl, C
HCII0JIb30BAaHUEM ra3a MepeHOCUNKa, BOCCTAHOBUTEIIBHOE FaJIOT€HUPOBAHUE.

OcobenHoctu OpomupoBaHUsT | HomupoBaHUs. [IpoBeneHHe MPOIECCOB B  BOIHBIX
pacTBOpax U HEBOJHBIX CpeIaXx.

OO0111e TpUHLIKITBI CUHTE3a OKCUIOB.

CuHTEe3 OKCHIOB TPSIMBIM OKHCIECHUEM, TEPMUUYECKHM pPa30KEHHEM T'HAPOKCHJIOB
METaJIJIOB U cosieil. BiusHue Temneparypbl MpoKaIuBaHUs Ha COCTaB OKCHI0B MHOTOBAJIEHTHBIX
MeTauioB. MeTo/ibl CHHTE3a HU3LIUX U MPOMEXYTOUHBIX OKCUIO0B. [lepokcuibl.

Metoael cuHTe3a TuApuAoB. ['mapuasl MeTaioB (cojeoOpas3Hble, TBEpAbIE PaCTBOPHI
BHEJpeHUs). [UApUIBl HEMETAJUIOB: MPSAMOW CUHTE3, HEOOPAaTUMBIA THAPOIU3 OMHAPHBIX
COEIMHEHUI HEMETAJNIOB, CliellhaabHble MeTOIbl. CUHTE3 KOMILIEKCHBIX THIPHUJIOB.

Jlpyrue OWHapHBIE COCIMHEHMS: HUTPUAbL, CyIbGuabl, KapOuabl, dochunsl. Ilpsmoit
cunte3. CuHTe3 U3 TUAPUAOB HeMmeTauioB. OCOOEHHOCTH CHHTE3a B BOJHBIX pacTBOpax.
CrnenuanbHble METOAbI CUHTE3A.

Ilonyuenue coneii npu npoeedenuu peakyuii 8 pacmeopax.

OcobOeHHOCTH TIPOTEKaHWs peakIuii B BOAHOM pacTBope. JlocTomHCTBa MeTOjA.
OC.HO)KHGHI/IH, BBI3BIBACMBIC PACTBOPUTCIICM

[Tonyuyenue coseir (B TOM YHCIE WU COJCH KHUCIOPOICOAEPKAIIMX KHUCIOT) B BOJHBIX
pacTBOpax: I[GﬁCTBH@ KHCJIOT Ha MCTAJUIbl, OKCHUJbl MCTAJUIOB, TUAPOKCHUIABI MCTAJJIOB, COJIA
Ca0BIX U JIETy4uX KUCIOT. OOMEHHbBIE PEaKIIMH MEXAY COJSIMU KUCIIOT.



Peakiiun 00pazoBaHMs TPYAHOPACTBOPHMBIX BEIIECTB U3 PACTBOPUMBIX (HE OCJIOXKHEHHBIC U
OCJIOKHEHHBIE THPOJIU30M).

Ilpumepovt cunmesa coeounenuil Opy2ux Kiaccos

KapOouuner meramioB. Teepmodasuble peakiuu — CIUTaBIeHHs OKcuaoB. CuHTE3
BBICOKOTEMIIEPATYPHOI CBEPXIPOBOJIAIICH KEpPaMUKH. OcobenHoctr CHHTE3a
AJIEMEHTOOPTraHNYECKUX COEIMHEHUH (IIPUMEPBI UX MPAKTUUECKOIO UCIIOIb30BAHUA).

PacTtBoputenr  Kak ~ CpeOCTBO  yHpaBieHUS  XUMHUYECKMM  IPOLECCOM  CHHTE3a
HCOPTaHUYCCKUX CO€I[I/IHCHHI>'I. HpI/I‘-II/IHBI, O6yC.HOBJII/IBaIOH_II/I€ NPpUMCHCHUC HCBOJAHBIX

pacTBopuTenel. Peakiuu B HeBOIHBIX pacTBOpax. O0e3BOKMUBAHUE KPUCTAIIIOTHIPATOB.

Memoovl nosyuenus Yucmulx 6euiecma.

3aBUCUMOCTD (I)I/I3I/I‘-I€CKI/IX U XUMHYECKHUX CBOICTB BCIICCTB OT CTCIICHU HNX OYUCTKH.
KBanudukamnuss coequHEHUH IO YHUCTOTE, XapaKTEPHUCTHKAa MUKpOIpHMecei. MapKupoBka,
npuemMbl paboThl C PEaKTHBAMHU pAa3HBIX KIJIACCOB, YCIOBHS XPaHEHUS PEAKTUBOB pPa3HBIX
knaccoB.Knaccupukanuss metonos. dusmueckne U (PU3MKO-XUMUYECKHE METOIbl OYUCTKU:
nepeKpucTau3ays (B TOM YHCIE€ M HU3KOTeMIleparypHas), (pakIMOHHAs IUCTUILISALIMS,
pekTuuUKanus, MOJEKYJISpHas TIEeperoHka, cyOluMManus, SKCTpakUWs M HOHHBIH OOMeEH,
aacopOuus.

XUMUYECKHE METObl pa3fefieHUus] CMECeil: MepeBeeHHE BEIECTB B HOBYIO XHMHUYECKYIO
dbopMy C TMOCHEnyIOIIe pereHepamnueii, XUMHUYECKOe OCaXKIEHUE, YIaJICHHUE JIIEMEHTOB
aHaJIOTOB. TpaHCIIOPTHBIE PEAKIMK: OCHOBHBIE MPUHIUIIBI XUMUYECKOTO TPAHCIOPTa, KPUTEPUU
BBIOOpa  TpaHCHOPTHBIX peakiuid. OCOOEHHOCTH METOJa, CIOCOOBI  OCYIIECTBIICHUS.
TpancnopTupyembie BeIECTBA U TPAHCIIOPTUPYIOIINE ar€HTHI.

Memoowvt nonyuenusn eeuwjecme 0coo0ll YuUCmomal.

[TpoGiema 3arps3HSAIONIETO NEHCTBUS Marepuana ammapaTypbl. CreluanbHbIE MPUEMBI U
METOJbl:  MOJIydEHHE  4Yepe3  MNPOMEXKYTOYHBIM  CHUHTE3  JIETYUYUX  COCJUHEHUH H
METaJUIOOPTaHUYECKUE COSTUHEHUS.

['myOokast ouncTka BEIIECTB MEpeKpUCTaUIM3allield U3 pacruiaBa. 3oHHas muiaBka. CHHTE3
JParoleHHbIX KaMHEH.

Cunmes meepovix geuyecne MemooomM XUumuieckoi coopKu.

OO6mwme mpuHIHIBL. MaTpudHbIN CHHTE3 (MOJICKYJISIPHOE HacIauBaHUE), MOIU(DHUITUPOBAHHE.
XUMHUECKOE OCaXJEHHEe U3 Ta30BOW a3pl (xemocopOuus). XUMHUYECKHE MpPEBpaICHHS
MOBEPXHOCTHU TBEPJIOTO 00pa3iia.

4.3.1. IlepeyeHb J1a00pPATOPHBIX PadOT

No | No paznena, | HaumenoBanue Tpymoemkocts (qac) | Ouenounsie [DopMUpyeMbIe
/T | TEMBI, 1ab0paTOPHBIX cpenacTBa KOMITETEHIIUHT
JTUCIUTITUHBL | paboT /
Beero | U3 Hux MH/IUKATOPBI*
MpaKTHIeCcKast
MOJITOTOBKA
1 2 3 4 5 6 7
1 2 Boccranosnenue 6 6 Vernoe MK k4.1,
METaJIJIOB cobeceoBaHHE
HCIIOJIb30BaHUEM IIpoBepka MK k.40,
HCOPraHn4CCKUux OTYCTOB
BOCCTaHOBUTCIICU
2 4 CuHTeTHUECKHE 6 6 YcTHOE




[ENOYKU cooecenopanre | MIKk.s 1.
MIpEBpAILCHUS IIpoBepka
HEOPTraHUYECKHUX OTYETOB UK k5.0,
BEILIECTB
3 4 CuHTEe3 BeIIeCTB ¢ 6 6 YcTHOE WK 5.5,
MIPUMEHEHUEM cobecemoBanme
peakuuii  MOHHOTO IIpoBepka
0OMeHa OTYETOB W/Knk-6.1.
4 5 CuHTE3  BEIIECTB, 6 6 YcTHOE
00aaronx cobecemoBaHue WK nk6.2.
(heppomaraeTu3IMOM ITposepka
OTYETOB
5 3 CuHTEe3 BemecTs B 6 6 VYcrHOE
CKIKCHHBIX ra3ax cobeceioBaHHE
IIpoBepka
OTYETOB
6 5 CuHTE3 BemecTs B 6 6 VYcrHOE
MHEPTHOM cobeceioBaHHE
aTMocdepe [Iposepka
OTYETOB
4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCMMBIX Ha CAMOCTOSITEJbHOE H3yYeHHE
CTYAEHTAaMH B PAMKaXxX caMocTosATeIbHOI padotsl (CPC)
Ne Tema 3ananue ®opmupyemas NaK
/o KOMIIETEHIMS
[Tony4yenne meramos. | [IpopaboTka KOHCIIEKTa [1IK-4 WK 4.1,
[Tomyuenue HeMETaIIOB. HeKIHiA, paGoTa Ha TOAX
2. OO0mue  NpUHIUIBL MK k.42,
CHHTE3a raorenmos, | KOHCTICKTa C TEPMUHAMH, TK-5
OKCHJIOB, HUTPHIOB, | JAOTIONHEHHE KOHCIIEKTa WK s 1,
cyabunos, KapOuIOB, | vareppanamu us
dhochumon . T1K-6
3 Ocobennocm PEKOMEHI0BaHHO MK .50,
TIPOTEKaHHs peakuuii B | uTepaTyphl. BeimonHeHue
BOJIHOM PacTBoOpe. 3a[aHus B COOTBETCTBUH C WK iiks..
4. Teeprogasiere UHCTPYKIUSIMA U u
PEaKIuy CIIJIaBIICHHUS OKCHIOB. HKrik-6.1.
Cunres METONICCKUMHU
BBICOKOTEMIIEPATyPHOI yKa3aHUSIMHU MK x.62.
CBEPXNPOBOAAMICH KEPAMUKH. | yneronapatess, OTyUeHHE
5. duznueckue u
(UUKO-XUMHUECKUE METOIBI pesynprata. Hammcanme
OYUCTKH. Xumuueckue | OTYCTOB I10 Ha60paT0pHI>IM
METO/Ibl pa3/IeJICHNs CMECEH. paGoTam.
6. I'myGokas OYHCTKA
BEIIECTB
nepeKpucTain3anuen u3
paciiaBa. 30HHas TUTaBKa.
4.4. Meroauyeckue YKa3aHWsl MO0 OPraHU3alUM CAMOCTOAATEJbHON PadoThl
CTY/ICHTOB

B cBa3u ¢ TEM, 4YTO K COBPCMCHHBIM CIICLIUAINCTaM HOTCHHH&HBHBIﬁ paGOTOI[aTCJIB

IOPEeIbSABISET JIOCTATOYHO IIHUPOKHH MepedyeHb TpeOoBaHUM, CpeAd KOTOPhIX OJHUM U3
BXHEHINIUX SBJISETCS HAUYHME Y BBIMYCKHUKA CIIOCOOHOCTEH W YMEHHH CaMOCTOSTEIHHO




MOJTy4aTh 3HAHUS M3 PA3TUYHBIX UCTOYHUKOB ITyTEM MOMCKA HHPOPMAIUH, €€ CUCTEMaTU3alluu
1 00001IeHNs, PAa3BUTHE JAHHBIX HABBIKOB SIBJISETCS BAKHBIM (DAKTOPOM B MPOIECCE OOyUCHUS.
CdopmupoBaTh 000HBIE YMEHHSI IOMOTAIOT B TIEPUOJ €r0 0OYyYeHHUs TaKue BUIBI paboT, Kak
NPaKTUYCCKHUE 3aHATHS, BHITIOJHEHUE KOHTPOJIBHBIX 3a/laHU M TECTOB, HAIIMCAHUE KYPCOBBIX U
BBIMTYCKHBIX  KBATH(UKAIIMOHHBIX  pabOT, OJHAKO HEMAJOBAXKHBIM  TaKXKe  SBISCTCS
caMmocCTosITeNTbHAs paboTa CTYJCHTOB.

CamocrtosiTennbHasi paboTa CTYJIEHTOB CBsi3aHa C  IOATOTOBKOM OTYETOB TIO
BBITTOJIHEHHBIM  JTA0OPATOPHBIM padoOTaM, 3aKpEIUICHHEM TEOPETHYECKOTO Marepuaia B BHUJIC
YCTHOTO COOECEeTOBaHUS.

CrtpykTypa oT4eTa 10 J1abopaTopHOil paboTe:

1. ILens paboTh

2. Teoperuueckas 4acThb.

3. BrimonHeHue pacyeTHbIX, rpapuyecKux U KOHTPOJIBHBIX 3a/laHUH B COOTBETCTBUU C
METOAMYECKUMH YKa3aHUsAMHU K KaX10i pabote

4. BpIBox (Ha OCHOBE MOJIyUYEHHBIX PE3YyIHTATOB)

Meronudyeckue pPEKOMEHIAIMU 10 BBIMOJTHEHUIO M 00paboTKe SKCIEePUMEHTATBHBIX
JAHHBIX 110 KaXJ0W JabopaTOpHOHM paboTe OMUCaHBI B METOJMYECKHX PEKOMEHIAIUSX,
MOATOTOBJICHHBIX MPEToAaBaTeNsiMu Kadeapol.

4.4. IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB) Hem



V. YYEBHO-METOJUYECKOE U MH®OPMAIIMOHHOE OBECIHEYEHUE
JUCHHUITVIMHBI (MO1Y JISD)

a) OCHOBHAf JIHTepaTypa:

1. T'punByn, Hopman H. Xumus snementos: nep. c anr. : 82 1./ H. H. I'punByn, A. DpHiuo.
- M. : bunowm. Jlabopartopus 3uanwuii, 2008 - . - 27 M. - (JIyqumit 3apyOEKHbIN Y4eOHUK).
- ISBN 978-5-94774-372-2. T. 1. - 2008. - 607 c. : ux. - Bubnuorp. B KOHIE raB. - ITep.
u3l.: Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - [ISBN
978-5-94774-373-9 (10 5k3.);

2. TI'punByn, Hopman H. Xumus snementos: nep. ¢ auri. ;82 1./ H. H. ['punByn, A. DpHio.
- M. : bunom. Jlaboparopus 3nanuii, 2008 - . - 27 cm. - (JTyuruwuii 3apy6exubiit y4eOHHK).
-ISBN 978-5-94774-372-2. T. 2. - 2008. - 670 c. : u1. - Buborp. B KOHIIE I1aB. - [Ipenm.
ykas.: ¢. 620-662. - [1ep. u3a.: Chemistry of the elements / N. N. Greenwood. A. Earnshaw.
- Oxford, 1984. - ISBN 978-5-94774-374-6 (10 5K3.);

3. Toy6, Maptun. MexaHH3Mbl HeOpraHWYECKHX peaKIiHil [DnexTponHbI pecypc] / M.
Toy0, aBt. JIx. bepmkecce = Inorganic reaction mechanisms. - Mockpa : Jlabopartopus
3Hanui (panee "bBMHOM. Jlabopatopus 3nanmit"), 2014. - 678 c. : un. ; 24. - (Xumus). -
Pexaum  nocryna:  hitp://e.lanbook.com/books/element.php?pl1 id=66360. - Pexim
nocryna: DBC "MsnatenscrBo "Jlams". - Heorpammu. moctym. - bubnuorp. B koHue
pasziesioB U B MOACTpOY. nmpuMed. - Ilep. m3n.: Inorganic reaction mechanisms / Tobe,
Burgess. - ISBN 978-5-9963-2520-7

4. I'punsyn, Hopman. Xumus snementos [DnekTpoHHbI pecype] : yueGuuk: / H. I'punByn,
A. DpHino. - Mocksa : JIabopatopust 3nanuit"" (panee ""BEUHOM. JlabopaTopus 3Hanui",
2014. - ;27 - (Jlyummii  3apyGexHBIi  y4eGHHK). - Pexum JIOCTyTa:
http://e.lanbook.com/books/element.php?pl1 id=66374. - Pexum nocryna:  2ObC
"M3narenscto "Jlanp". - Heorpanuu. moctym. - ITep. usm.: Chemistry of the elements /
Greenwood, Earnshaw. - ISBN 978-5-9963-2130-8 : B. u. 3ar. u abr. opur.: Chemistry
of the elements / N.N. Greenwood and A. Earnshaw

0) AOMOJIHUTE/IbHAS IMTEPATYPa:

1. Muxaitnos, Oner Bacuibepnu. CucTeMaTHka M HOMEHKIATYPA XUMHYECKHX BEIIECTB
[DnexTponHblit pecype] : yueb. nocobue / O. B. Muxaitnos. - IBK. - M. : YHuBepcurer,
2008. - 309 c. - Pexwum noctyna: DNeKTPOHHBIH YMTATbHBIA 321 "Bubanorex". - ISBN
978-5-98227-161-7.

2. Bunbmc. Anexceit MBaHoBHY. OCHOBBI HEOPraHMYECKOTO CHHTE3a [Teker] : MeTon. ykas.
/' A. Y. BunsMc. - Upkyrek : Usn-so UV, 2016.

3. Kurounukos, Hukonait I'puropresuu. Heopranudeckuii cuntes [Tekcr] : yue6.mocobue
AJIsL CTY/L.TIENL.MH-TOB 110 XUM.H Ouon.cnen. / H.I'. Kimounukos. - M. : ITpocsemienue,
1983. - 304 c.

4. OcHOBHbIE IPUHIKIIEI PabOTHI B HHEPTHOM atmochepe [Tekcer] : y4e0.-meToa. nocobue /
WpkyT. roc. yu-1. Xum. dax. ; coct.: M. A. Babenko, A. . Bunemc, T. B.
CoxonbHukoBa. - Mpkytek : Ortuck, 2019. - 58 ¢. : ., tabn. : 21 cm. - bubnuorp.: c.

54. - ISBN 978-5-6042110-5-2




B) UHTEpHeT-pecypcChl:

http://www.chem.msu.su/
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/

http://www.chem.km.ru/
http://www.informika.ru/text/database/chemy/START .html
http://www.inorg.chem.msu.ru/sis/Teaching.html;
http://www.chem-astu.ru/chair/study/lect. THB_13.html

NV hE LD —

r) MeTOAMYECKasi JIuTepaTypa:
1. Bumiemc A.M. OcHoBbl Heopranumyeckoro cuure3a [Tekct] : merom. ykas. / A.
N. Bunsmc, U.A. Babenko. - Upkytck : U3a-Bo UT'Y, 2016.

VIL.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIUHBI (
6.1. YueOHo-12a00paTopHOE 000pya0BaHKE:

[TomemeHust 1UIst MPOBEACHUS JIGKIIMOHHBIX 3aHATUH, YKOMILJIEKTOBAaHHBIE HEOOXOIUMBIM
o0opynoBaHueM, pubopHoi 0a30i, a UMEHHO: ayAUTOPUU, OCHAIICHHbIE MYJIbTUMEIUITHBIMU
CpeICTBAMU JUIS MPOBEACHUS ayAUTOPHBIX 3aHsATHi (aya. 402, 426, xopmyc 6), 1abopaTopHbIC
npakTuKymbl (J1a0.336), ocHaIEeHHbIE HEOOXOIUMBIM 000PY/IOBAaHUEM U PEAKTHBAMHU.

O6opynoBaHue:
Ne HaumenoBanue Konuuectso
n/n
1. Crakaunsl (0,05 - 0,5 1) 30
2. Humuaapsl 10
3. Koi0b1 miocko10HHEIE 15
4. Kon0w1 qy1s1 THTpOBaHUS 10
3. ITunietkn 10
6. bBropetku 5
7. Mepmnbie ko6b1 (25 - 100 mur) 10
8. Kpucrannuzaropst 3
0. KanenbHble BOPOHKHU 5
10. IIpOMBIBHBIE CKIISTHKH 10
1. OcymurenbHbIE€ KOJTOHKH 5
12. BIOKCBI C KpBIIKO 5
13. Konba bynsena 3
14. Bopounka broxnepa 3
15. Boponka [IlorTa 5
16. Tpexropinas konba (11st moxydeHus: NepoKCHIa HaTpus) 2
17. Yetbipexropiias koiba (U1l MOJIydeHus alieraTa Xpoma) 1
18. JloBynika (151 cOopa KHMJIKOr0 aMMHUaKa) 3
19. Kpyrnogonnas komba ¢ OOKOBBIM OTPOCTKOM (Mg TOJY- 2
YEHUMSI aMMHUaKa)
20. Penykrop Jl>xoHca 2
21. Bopoctpyiinblii Hacoc 2
22. NonooOMeHHast KOJIOHKA 1
23. I"azomeTp 2
24. TepmomeTpsl 5




25. [lIratuB (¢ HaOOPOM KOJIEIT 1 JIATIOK) 7
26. DNEKTPOIIIUTKU 3
27. DneKkTpuyecKasl MEXaHMYecKas Mellajika 1
28. MarauTtHas Meniajgka 1
29. Komnpeccop 1
30. JlaGopaTopHslii aBTOTpaHchopmMaTop 1
31. Cocyn Jlptoapa metamnunueckut (15 i) 1
32. Cocyn Jlproapa crexnsanbii (0,3 ) 2
33. Bonasuas Oaus 2
34. Kucnopoanas nonymika 2
35. TexHUYeCKre BEChI 1
36. Anamutnueckue Becbl Capto-I'OCM JIB 210-A 1
37. Ananutnyeckue Becsl BJIA-200 1
38. CymuibHbIN mKad 1
6.2. IlporpammHoe odecnieyeHue:
B) UHTEpHET-UCTOYHHUKMU:
. http://www.xumuk.ru/encyklopedia/2123.html
2. http://www.chem-astu.ru/chair/study/genchem/r5_1.htm
3. http://dic.academic.ru/dic.nsf/bse/97534/KomiuiekcHbie
VII.OBPA3OBATEJIBHBIE TEXHOJIOT'UA
B mporiecce u3ydeHus IMCIMIUIAHBI UCTIOIB3YIOTCSA JICKIIWH, JTabopaTopHble paboTHl,
pa3bop KOHKPETHBIX CHTyalldidl aHaiW3a, CBS3aHHBIX C OCOOCHHOCTAMH  CHHETE3a

HEOPTaHUYCCKUX COG,I[PIHCHHﬁ.

VIIL.OUEHOYHBIE MATEPUAJIBI UISI TEKYHIEI'O KOHTPOJISI K
MNPOMEXYTOYHOU ATTECTALIUN
MartepuaJnbl 1Jis1 IPOBEACHUS TEKYIIEro H MPOMeKYTOYHOI0 KOHTPOJISI 3HAHUH

CTY1E€HTOB
Kommnerten
Nen/n Bun KonTposmpyembie TeMbI 1,
KOHTPOJIA KOMIIOHEHTBI
KOTOPBIX
KOHTPOJHMPYHOTCS
1. | CobecenoBanue | Boccranosnenue METaJIOB c NJIK-2.3
Odopmienue HCITIOJIb30BAHUEM HEOPTaHUYECKUX
OTYETOR IIO BOCCTaHOBUTEIIEH NJIK- 3.1
Pa3I0KEHUIO
CHCIIMKaTa NJIK- 3.1
2. | CoGecenoBanne, | CHHTETHYECKHE LEMOYKH  IPEBPAICHUS TITK. 3.5
BBIMOJTHEHUE HEOPraHMYECKUX BEIICCTB JAK- 3.
MPaKTHYCCKUX
P WJIK- 5.1
pabor ,
HaITMCaHUE
NIK- 5.2
OTYETOB
= NIAK- 5.3
3. | CobecenoBanue, | CuHTE3 BellecTB ¢ MPUMEHEHHEM pEaKLUii




BBIIIOJIHEHUE HOHHOTO 0OMcHa
MPAKTUYECKUX UJIK- 6.1
pabort ,
HamrcaHue UJIK- 6.2
OTYETOB

4. | CobecenoBanne | Cunres BEILECTB, 0018 1aAr0IIHX
OdopmicHue (beppoMarueTu3MoM

OTYETOB IO
Pa3IOKEHUIO
CHCIIMKATA

5. | CobecenoBanmne | CUHTE3 BEIIECTB B COKMKCHHBIX ra3ax
Odopmienne
OTYETOB II0
Pa30KEHUIO
CHCIIMKaTa

6. | Co0ecenoBanne | CuHTE3 BelecTB B HHEPTHOI aTMOcdepe
Odopmnenue
OTYETOB TIO
Pa3I0KEHUIO
CHUCIIUKATa

7. | CobecenoBaune | Boccranonenue METAIITIOB c
Odopmienue UCIIOJIb30BAaHUEM HEOPTraHUYECKUX
OTYETOB IO BOCCTAaHOBUTEIEH

Pa3IoKEHUIO
CHCIIMKaTa

OneHouHble cpencTBa GopMUpyroTcs B cooTBeTCTBUU ¢ JIHA yHHUBepcuTeTa B BUJIE YCTHBIX

OTIPOCOB, KOJIJIOKBHYMOB, BBIITOJTHEHHSI JA00PATOPHBIX PabOT U OPOPMIICHHUS OTYETOB.

9.

MPUMEPHBIN CIIMCOK BOITPOCOB K DK3AMEHY

OO01mmue MpUHIMIBI CHHTE3a HEOPTaHUUECKUX COeIUHEeHHM. TepMoauHAMUYECKUE U
KHHETHYECKHE TPEOOBAHUS.
[LmanupoBaHue U MOCTAHOBKA CHHTE3A.
OO01mme MpUHIUIIBI TPOBEICHUS PeaKkilnii CHHTE3a B TBepAoH (haze. MeramioTepmus.
OcobeHHOCTH TIpoliecca BOCCTAHOBJICHHUS TaJOTeHHUJIOB MeTaiamu. [lopormkoBas
METAJLTYPIHSL.
OO0me NpUHIUITBEI CUHTE3a MeTAITOB. OCOOEHHOCTH IPOBEACHUS PEaKLUi B CUCTEME
ras - TBEp/10€ TeJIO.
BoccraHoBiieHre BOJOPOIOM OKCHIOB METAUIOB (TEPMOJAMHAMUYECKUE W KHHE-
TUYecKue (GaKTOPhI, TPAHUIBI IPUMEHUMOCTH METO/1A).
BoccranoBienne MeTamioB U3 UX COJE B BOJHBIX PAaCTBOPAX. DJIEKTPOIU3 B BOJHBIX
pacTBOpax U HEBOJHBIX Cpeaax.
OOmue TpUHIUIBI CUHTE3a HeMmeTauioB. [lodydeHue mpu MOMOIIM OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX  PEaKLHUM. TepMuueckass  auccouuanus  MAJIOCTOMKHUX
COEIMHEHUHN.
Cnoco6n1 monyueHusi nepokcuaoB. [lodydeHne TUapUAOB METAIJIOB U HEMETAJIOB.
KomrnekcHbie ruapuasbl.

10.0O0mume nmpuHIUIBI CHHTE3a OMHAPHBIX COEAUHEHUN. MeTonbl CHUHTe3a OpPOMUIOB U

HOAUIOB I'aJIOTCHUPOBAHUCM ITPOCTHIX BCIICCTB U OKCUJAO0B MCTAJIJIOB.

11.1Tonyaenne  propuaoB W XJOPUAOB  MPSIMBIM  TAJIOT€HHPOBAaHUEM U




TUIPOrajoreHUPOBAHUEM MTPOCTHIX BELLECTB.

12.X5opupoBaHue  HIEMEHTOB C  IEPEMEHHOM  BaJeHTHOCThIO. (OCOOEHHOCTH
XJIOpUPOBAaHUS OKCHAOB MeTauioB. Crenupuyeckne MeTOAbl  XJIOPUPOBAHUS
(pocrernom, CCly).

13.00mue npuHIUOB cHUHTE3a OKCcuIoB. [Ipsimoe okucienue. TepmMoin3 HECTOMKHX
coJieil ¥ TUIPOKCHJIOB.

14.TlomyyeHue OKCUA0B 3JIEMEHTOB B BHICHIMX U IPOMEKYTOUHBIX CTENEHIX OKUCIEHUS.

15.00mue MeTo/bl CMHTE3a XalbKOTC€HUA0B, HUTPUAOB U KapOuaos. [IpsMoil cuHTes,
CUHTE3 C UCMOJIb30BaHUEM I'MAPUI0B HeMeTau1oB. CrieninanbHble METObl CHHTE3A.

16.0cobeHHOCTH MPOBEICHUS PEAKIIM B BOJHBIX PACTBOPAX U HEBOJHOM Cpejie.

17.061ue npUHIUIBI TOTYYEHHS COJIEH KUCIOPOACOAEpKAIINX KUCIOT.

18. OcoOeHHOCTH TMPOTEKaHUsI peakirii B BOJHOM pacTBope. JlocToMHCTBa Merona u
OCJIO’)KHEHHSI, BHI3bIBAEMbIE PACTBOPUTEIIEM.

19.Peakuun  00pa3oBaHMsl ~ TPYAHOPACTBOPUMBIX  BEIECTB M3  PacTBOPUMBIX
(OCIOXKHEHHBIE U HE OCIIO)KHEHHBIE TUPOIU3OM).

20.PacTBopuTeNb KakK CpEACTBO YIPABJICHUS XUMHUYECKMM IMPOLIECCOM CHHTE3a
HEOPraHMYECKUX COEIMHEHUN.

21.1lpuuunel, 00ycIaBIMBAIONIMEe MPUMEHEHHE HEBOJIHBIX PACTBOPHUTEJCH, peakuuu B
HEBOJHBIX PACTBOPaX.

22.006€e3B0OKMBaHNE KPUCTALIOTHIPATOB.

23.KBanm¢ukanus coennHEHUI MO 4ucToTe. MapKupoOBKa, MPHEMbI PaOOTHl M YCIOBHUS
XpaHEHHUS PEaKTUBOB Pa3HbIX KIJIACCOB.

24.3aBUcUMOCTh (PU3UKO-XUMUYECKUX CBOWCTB BEIIECTB OT UX YUCTOTHI.

25.00mas xapakTepucTHKa (PU3HKO-XMMUYECKUX M XMMHUYECKHMX METOAOB IOIYYECHUS
YUCTBIX BEIIECTB (IPUHIUIIBI, HA KOTOPBIX OHU OCHOBAHBbI).

26.0co0eHHOCTH METO/I0B OYUCTKH BEIIECTB B TBEPJIOM arperaTHOM COCTOSIHHH.

27.04uncTKa BEIIEeCTB METOA0OM NEPEKPUCTAIUIM3ALUN U3 PACTBOPOB, PACILIIaBOB.

28.30HHas 1J1aBKa.

29.0uucTKa BelIeCcTB METOAOM AUCTHILIAIUU. PexTuduxarms.

30.MonekynsapHas neperoHka.

31.0OuuncTKa BEmEecTB METOIOM aICOPOIINU, IKCTPAKIIMU, HOHHOTO OOMEHa.

32.04ncTKa BEIECTB METOIOM (PPAaKIIMOHHOM TEPETOHKH.

33.CybOnumarusi.

34.Y naneuue 31eMEHTOB aHAIOTOB.

35.1Ipobnema 3arpsi3HsIOLIEro ACMCTBUS Marepuaia ammapaTypsl. [Ipuembl 1 MeToabl
CHW)KEHHS] HETaTUBHBIX (DAKTOPOB 3arps3HEHUS.

36.Meroapl TyOOKONM OYMCTKH BEIIECTB 4Yepe3 MPOMEXKYTOUHBIM CHHTE3 JIETY4HX
COeOMHEHWH  (TUAPUABI, TaJOTEHUABI, KapOOHWIBI,  METAITIOOPTaHHYECKUE
COCJTMHCHMUS ).

37.TpancnoptHele peakiuu. OCHOBHbIE MNPUHIUIBI XHUMHUYECKOTO TPaHCIIOPTa,
0COOEHHOCTH METO/1a.

38. TpancnopTupyeMble BEIIECTBA U TPAHCIIOPTUPYIOLIUE areHTHI.

39.MemOpaHHbIE TEXHOJIOTUHU. DieKTpoauann3. OOpaTHBIN ocMocC.

40.Xumuyeckoe ocaxaeHue U3 razoBoi ¢aspl. KoHTaKTHBIE peakiuu.

41.MatpuyHblii CHHTE3, XUMHUYECKHE MPEBPAILICHHUS ITOBEPXHOCTH TBEPOr0 00pasia.

42. AGCONIOTHO YHCTOE BEIIECTBO M BO3MOXHOCTD €r0 TOTYYCHHUSL.

43.0061u1e TpUHIIMIBI TPOBEICHUS PeaKuii CUHTE3a B MHEPTHOM aTMocdepe.



Pa3paboTuuk: 5
. . i
KaHJI. XMM. HayK, JOLeHT Kadeipbl 00111el U HEOPraHUuYECKOH XUMHUH 8] Bunbmc AN.

[IporpamMma cocrtaBieHa B cooTBeTcTBHH ¢ TpeboBanusimu PI'OC BO u  yuerom
pexomenaanuil [10OII no nanpasnenuto u npoduiro noarotosku 04.03.01 Xumus.

[Iporpamma paccMoTpeHa Ha 3acelaHuU Kadeapbl oOlIel # HeOpraHuYecKoi XUMHU

e
/

«ﬂ» UL 202Zr. [Tpotokon Ne ")

3aB. kadenpoi, 1.X.H., mpodeccop Cadponos A.1O.

|

Hacmosawasn npozpamma, ne moxcem 68imv 6ocnpousgedena HuU 6 Kakou ¢hopme 6e3

npeosapumenbHo20 NUCbLMEHHO20 pa3peutenus Kagheopvl-pazpabomuuxa npocpammol.



