denepalibHOE TOCYAAPCTBEHHOE OI0/DKETHOE YUpexkAeHUEe HayKu IHCTUTYT XMMUU BBICOKOUHCTHIX BEIIECTB

uM. I'.I'.JleBsaTeix Poccuiickoi akageMuu HayK

I[MPUHATO YTBEPXJIAO
VYuensim coBetom UXBB PAH Jupexrop UXBB PAH
ITpoTokon Ne4 or «27» 05 2016r. akajgemuk Yypoanos M.D.

VYueHsblil cekperapsb, 1.X.H. JIazykuna O.I1.

«Q7» 05 2016 T.

Pabouas nporpaMMa qUCHMILINHBI
HN30panHble 1JIaBbl HEOPTAaHUYECKOH XUMHH

Hanpasnenne moaroToBku
04.06.01 «XumMu4ecKkne HAYKN»

HamnpaBieHHOCTh MOATOTOBKH
02.00.01 «Heopraanueckas xumus»; 02.00.02 «Ananurndeckas xuMusi»; 02.00.04 «Pusnueckas XUMHUAY;

KBanudukarus BeITyCKHUKA
Hccneoosamens. IIpenooasamensv-ucciedosameins

dopma o0yyeHus
Ounas

Hwxnuit HoBropon
2016



1. MecTo QMCHUIVIMHBI (MOAYJs1) B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHOW NMPOrpamMMbl
(oon)

Juctummaa «30paHHbIe TJIaBBl HEOPTAHUYECKOW XUMUW» SIBISICTCS 00SI3aTEIILHON JUCIIUTUTHHON
BbIOOpa. OcBOeHUE Kypca ONMUPAETCs HA 3HAHWS, YMEHUS, HABBIKU U KOMIIETCHIINH, chOpMUpPOBAHHBIC Ha
JIBYX TIPEIIICCTBYIONUX YPOBHAX 00pa3oBaHus. J{Jis yCIeTHOTro YCBOSHUS AUCIUILINHBI ACTUPAHT JOJKCH
3HATh OCHOBHBIC TEOPETHUYCCKHUE MOJIOKEHUS CICAYIOMUX AucuuIuInd: "OO0Iiass XuMus U HeopraHu4ecKast
xuMus" (METO/Ibl CHHTE3a HEOPTaHUYECKUX CoeArHEeHMH); "duznueckas XuMus'" (OCHOBBI TEPMOJIUHAMUKH,
KUHETUKH, BIIAJICHUE OCHOBHBIMH 3akoHaMu (Qusnueckord xumun); "Kpucrammoxumus" (cTpoeHue
Kpuctajutmaeckux Ttein); "KBaHtoBas xummus" (METOH MOJEKYJSIPHBIX OpOMTANe W ero MpUOIMKCHHS);
"Xumudeckast TexHoJorus" (MeTo bl POPMHUPOBAHUSI HEOPTAHMYECKUX MAaTEPUAJIOB).

2. I[lnannpyemble  pe3yjbTarbl O00y4YeHUS] MO JUCUMILUIMHE, COOTHECEHHbIe €
IIaHupyembiMu pe3yiabTaramMu ocBoeHuss OOII (koMneTeHUAMYI BbINYCKHUKOB)

Tadoauua 1
I[InanupyemMsble pe3yabTaThbl 00y4eHHs 1O JUCIHUIINHE
Kox IlnannpyemMsble pe3yibTaThbl 00y4eHHs 10 JUCHUILIMHE (MOAYJIIO0),
¢hopmupyemoii XapaKTepu3yolue 3Tanbl JOpMUPOBAHUS KOMIIETEHIMii
KOMIIeTeHIHH
OIllK-1 31 3uamwb: coBpeMeHHBIE CIOCOOBI HCIIOJIB30BaHUS WH(GOPMAIMOHHO-

KOMMYHMKAI[MOHHBIX TEXHOJIOIMI B BEIOpAHHOM chepe esTeNbHOCTH.

V1 Vmems: BHIOMpATh U PUMEHATH B MPO(HECCUOHATBHON AEATEIbHOCTH
JKCIIEPUMEHTAJIbHBIE U PACUETHO-TEOPETUUECKNE METO/Ibl NCCIIEJOBAHUS.
Bl Bnaoems: HaBbIKaMU TOMCKAa (B TOM YHCJIE C MCIOJIb30BaHHEM
MH(OPMALIMOHHBIX CUCTEM U 0a3 OaHHBIX) U KPUTHUYECKOTO aHaIu3a
uH(pOpMaINU IO TEMAaTHKE MPOBOAMMBIX MCCIIeIOBaHUH.

B2 Bnaoemwv: HaBbIKaMU IUIAHUPOBAHHS HAyYHOTO HCCIEI0BaHUS,
aHaJIM3a MOJIy4aeMbIX Pe3yIbTaToB U (POPMYIUPOBKHU BHIBOJIOB.

B3 Bnadems: HaBbIKaMHU TPEJCTaBICHUS U IPOABHXKEHHUS pE3yJIbTaTOB
MHTEJUIEKTYAJIbHOM 1€ TENbHOCTH.

1IK-1 31 3nams: TepcHeKTUBB M NpoOJEMBbl  Pa3BUTUA  XUMHH;
¢dbyHIaMeHTalIbHbIe OCHOBBI XUMHH, a TAK)KE HayK O MaTepHaax.

32 3HaTh: NPHUOPUTETHBIE HAIPABICHUS HAyYHBIX HCCIEIOBAHUN B
OpraHM3aliM, a TaKKe MPUOPUTETHBIE HAIPABICHUS DPA3BUTHS HAYKH,
TEXHOJIOTWH U TeXHUKHU B Poccuiickoilt deneparum.

V1 Vmemwv: TpOrHO3UPOBATH COLMAIBHBIE IOCIEACTBUS JEHCTBUSA
XUMHUYECKHUX MPOU3BOJCTB, COCTABIATH IUIaH pabOTHI IO 3a/laHHOM TeMeE.
Y2 Vmemw: 1poBOOUTH UCCIENOBAHHUS IO COIVIACOBAHHOMY C
PYKOBOJMTENEM IUIaHy, pellaTh THUIOBBIE 3aJaud IO BBIOPAHHOM
HaIPaBJIEHHOCTH MTOATOTOBKH.

Bl Bnaoemv: HaBbIKaMH OpraHU3alldd CaMOCTOSITENIbHOM Hay4dHO-
HCCIIEI0BATENBCKONW PadOThl B HAYYHO-HCCIIEI0BATEIbCKON OpraHU3aluu.
B2 Bnaoemwv: HaBbIKaMU B3aUMOJECHCTBUS C Y4YEHbIMU U HayYHBIMH
rpynnaMu, IpOBOASIIMMHU UCCIEOBAHNSI B AHAJIOTUYHBIX HAIIPABJICHUSX.




3. CTpyKTypa H cofep:KaHHe TN CHUILTHHBI

OO0BeM JUCIUIUIMHBI COCTaBIIsAeT 4 3adeTHhIEe eAUHUIIbI, Bcero 144 yaca (72 yaca yneknuu, 72 daca
CaMOCTOATENIbHAs paboTa 00yJaromerocs).

Tadauna 2
CTpyKTypa AMCUHIINHBI
B ToMm 4yucie
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XUMHUS CTEKI000pa3HOrO COCTOSIHUS | 48 24 - - - 24 24
BCIICCTBA
Teopus nonsipusaiii HOHOB 48 24 - - - 24 24
XUMUs KOOPIUHAIMOHHBIX 48 24 - - - 24 24
COCTUHCHHI
ATTecTalys Mo AUCHMILUINHE - 3a49€eT
Hroro 144 72 - - - 72 72

Conep:xanue pa3ies0B M CHUTITHHBI

Paszpnen 1. Xumus cTex1000pa3HOro cOCTOSIHUS BelleCcTBa

[Mpunnuner  knaccupukanuu  TBepAbIX Ten. Kpucrammmdeckoe, amopdHoe, CTekI1000pa3Hoe
cocrosiHue BemiecTBa. Copepxanue U 00beM Kaxaoro u3 noHsaTuil. CTekiioodpa3sHoe COCTOSHHE BEIIECTBA.
CyliecTByroye MOAXOAbI K ONPEICICHHIO W ONMCAHHUIO CTEKII000pa3sHOro cocTosHUS. CTpyKTypHBIC
TEOpUU CTeKI000pa3zoBaHus. KoHIENIus CTPYKTYpPHBIX €IWHUIl. TepMOIuHAMHYECKHEe U KHHETHYECKHE
TEOpUHU CTEeKI000pa3oBaHusa. Kpurepun, XxapakTepu3yromue criocOOHOCTh BENIECTB K CTEKIIO00Pa30BAHHMIO.
OCHOBHBIE KJIACChl HEOPTAHUYECKUX CTEKOJ, UCXOMASl U3 CTPYKTYPHl U XUMUYECKOW MPUPOJIBI BEIIECTBA —
cTekoo0pa3oBatelisa. MHIUBHIyaIbHBIC M YCIOBHBIC CTeKIIooOpa3oBaren. CTPOCHHE CTEKOJ pa3IMYHbIX
XUMHYECKUX KJIACCOB: OKCHUIHBIX, TaJOTC€HUIHBIX, XalbKOTCHHUJIHBIX. METOABl HCCIECIOBAHMS CBOWCTB
HCOPTraHNYCCKUX CTCKOJI: OIITUYCCKUX, MCXaHUYCCKHUX, (1)I/I31/IKO-XI/IMI/I'-ICCKI/IX. HI/IKBaIII/IH W KpUCTallIn3aliusd
cTekoll. TepMoaMHAMUKAa U KHMHETHKA MPOIECCOB. MeTOAbl MCCIENOBAHUS JIMKBAIIMH M KPUCTALTU3ALNN
cTeko. Peomorus crekimooOpa3yronux paciiaBoB. Hpl0TOHOBCKOE M HEHBIOTOHOBCKOE TEUEHHE PACIIaBOB.
OnTHyeckasi IpoO3pavHOCTh CTEKIO00pa3HBIX MaTEpPHANIOB KaK KOMIUIEKCHOE CBOMCTBO. BnusiHue mpumeceit
n JedeKTOB HEMpephIBHOW CETKM Ha CBoicTBa crekia. (DYyHKIMOHAJIbHBIE MaTepHallbl Ha OCHOBE
HEOPTaHWYECKUX CTeKoJ. CTeKII000pa3HbIe MaTEPHAIIBI ISl ONTOSJICKTPOHUKH U BOJIOKOHHON ONTHKH.

Pa3nen 2. Teopusi noisipu3anum HOHOB




Pa3Butue npencraBneHuid 0 XUMHUYECKOM CBA3UM. (OCHOBHBIE KOHULEMUHUM XUMHUYECKOW CBSI3HU.
KoBasieHTHast cBsi3b M €€ ONMMCAaHWE C TOYKHM 3PEHUS METOJIOB BAJICHTHBIX CBS3€d M MOJIEKYJSPHBIX
opbutaneii. MoHHas CBS3b M €€ PAacCMOTPEHHE C IO3UIUH AIIEKTPOCTATUYECKON TEOpUH U TEOPHH
noJisipu3auy MOHOB. OnMcaHue KOBAJIEHTHOM MOJIIPHOM CBSA3M C TOYKU 3PEHMS IIPEICTABICHUN O PA3IMYUU
3IEKTPOOTPULATEIIBHOCTA aTOMOB U IOJIAPU3ALIUM UOHOB.

[Tonspusyroniee AeicTBUE U MOIAPU3YEMOCTh KaTHOHA U aHWoOHA. [lonspusyroniee AeiiCTBUE HOHOB U €r0
3aBUCUMOCTh OT pajJudyca HOHA.I0 €ro 3apsga W CTPOCHUsS 3JCKTpOHHOU oOomouku. [lonspusyromimii
MOTEHIMAN KaK KOJIMYECTBEHHAs! XapaKTepUCTUKA MOJISIPU3YIOLIEro AelcTBUs KatuoHa. [lonspusyemocts u
€e CBs3b C MOJICKYJISIPHOW JJIEKTPOHHOW pedpakiueil. IKCIepuMEHTAILHOE OMpeAeIiCHUE SICKTPOHHOU
pedpakuu aToMOB, MOJIEKYI U HOHOB. 3aBUCHMOCTH MOJIIPU3YEMOCTH HOHA OT €ro pajuyca, 3apsna,
CTPOEHUS SJEKTPOHHON 000IOUKH.

Mexanusm  nonsgpuzauud  MOHOB. CTaHIapTHBIA — ciaydyall  INOJIIPU3ALMOHHOTO  B3aUMOJECHCTBUS.
JIONOMHUTENBHBIN TONsIpu3aoHHbl ¢ dext. Kontpnomspuzanus. BiusHue HOHHO-MOJEKYISIPHOTO
OKpY)KCHHMSI Ha TJIYyOMHY U XapakTep NOJSPU3aHMOHHOTO B3auMozeicTBus. OpUEHTALMOHHBIA U
ne(pOopMaIMOHHBIH 3Talbl MOJIIPU3ALMOHHOTIO B3aUMOAECUCTBHUS.

Bnusnue »s¢dekra mnonspuzany HOHOB Ha (HU3MYECKHE CBOWCTBA BEIIECTBA. 3aBHUCHUMOCTh THIA
KPUCTAUTMYECKON PEImIeTKH OT WHTEHCHUBHOCTH MOJSPU3aLMOHHBIX 3(dekroB. Biusaue mnomspuzanuu
MOHOB Ha IOBEJICHUE KPUCTAJUIMUECKUX Tel Npu HarpeBanuu. [lpenckasaHue HampaBieHHs] U3MEHEHUS
KPUCTAJUIMYECKOM CTPYKTYpBI BeEIleCTBAa IIPM €ro HarpeBaHuu. BimsHue nosspu3anvv HOHOB HaA
TeMIeparypy IjaBieHus BemiectBa. OOcykIeHne OKpaCKi HEOPraHUYECKUX BEIIECTB M €€ MHTEHCUBHOCTH
C TOYKH 3PEHMS IPEICTABICHUN O MOJAPU3ALNH HOHOB.

Bnusnue »¢ddexToB mnonsgpuzanuu MOHOB Ha XUMHUYECKHE CBONCTBA BEHIECTB. 3aBHCHUMOCTh
TEPMUYECKOH YCTOWYMBOCTH BEIIECTB OT HWHTEHCHUBHOCTH TOJSPU3AMOHHBIX 3(dexroB. BrmsHue
MOJISIpU3aLMU NOHOB Ha pACTBOPUMOCTh MOHHBIX BELIECTB U CTENEHb X JUCCOIMaluu B pacTBope. Okpacka
pacTBOpPOB HMOHHBIX coeauHeHuid. OOCYXJIeHHE TMPOIECCOB THAPOIM3a COCAMHEHUH C TMO3UIUN
MpeJCTaBiICHU o moisipu3auuud  HOHOB. OOBsACHEHHE KHUCIOTHO-OCHOBHBIX M OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX CBONCTB HEOPraHWYECKUX BEIIECTB C TOYKHM 3PEHHMs NMPEACTABICHUN O MOJSPU3ALNH
VOHOB.

Pa3nen 3. XumMusi KOOpAUHANMOHHBIX COETMHEHM.

OcHoBHBIe TOHATHS U omnpeneneHus. KommiuekcHoe coennHenue. BHemHss cdepa. BHyTpeHHss
chepa. KommnekcoobpazoBatenb (LeHTpalnbHbIN aToMm). Jlurauasl (agaenasl). KoopauHamuonHoe 4ucio.
HenratHoctb. MoctukoBble auranasl. Kmacrepsl. OCHOBHBIE NOJIOKEHUS KOOPAMHALMOHHOM TEOPUU
A.Bepuepa. I'maBHas u moOouHas BajeHTHocTH. Kiaccudukanus KOMIUIEKCHBIX — COCIMHEHHI.
Knaccudukanus no 3apsay BHyTpeHHe# cdepsl. HelTpanbHble, KaTMOHHBIE M AHUOHHBIE KOMIUIEKCHI.
Knaccupukanus mno mnpupoae Juranjga. AKBaKOMIUIEKCH, aMMHAKaTbhl, T'MJIPOKCHUKOMILIEKCHI,
alMJIOKOMITIEKChI, KapOOHMIIBI, CMEIIAHHOIUIaHIHble KOMIUTeKChl. Kitaccudukanus no yuciy HeHTpaaIbHbIX
aTOMOB BO BHYyTpeHHell cdepe. OmHOsACpHBIE W MHOTOSACPHbIE KOMIUIEKChl. (OcoOble TpyIIbI
KOMIUIEKCHBIX COEIMHEHUH. XenaTbl, IBOWHBIE COJIM, W3O0NOJIHMCOEAUHEHNUS, TETEPONOINCOECIUHEHMS.
W3omepust  koMmIUleKCHBIX — coequHeHuid.  CTpykTypHas  u3zoMmepus. MexaychepHas  u3zomepus
(MOHM3allMOHHAsA, THIpAaTHAas, MOJIEKYJIsipHas (cojbBaTHas) u3oMmepus). JlurangHas usomepus (M30MepHs
JIUraHja, cBszeBas (coseBasi) uzomepus). KoopaumnanumonHas uzomepus (MeTamepusi M IOJUMEPHS).
ITpocTpancTBeHHast n3oMepusi (reoMeTpuyueckas U ontudeckas uzomepus). HomeHkIaTypa KOMILIEKCHBIX
coenquHeHnil. TpuBuanbHass M cUCTeMaThyeckas HoMeHKiartypa. [lpaBuna ¢dopMupoBaHusi Ha3BaHUMN
KAaTHOHHBIX, HEUTpPaJbHBIX M AHMOHHBIX KOMIUIEKCOB. YKa3aHUE€ UMCIA JINTAHAOB, NPUPOABI JUraHAAd U
CTETIEeHHU OKUCIICHUS LIEHTPAIbHOIO aToMa. YKa3aHUe 4YKciia CIOKHBIX JIMTAaHI0B. Y Ka3aHWe Ha MOCTHKOBBIE
JUTaHIpl W JIMTaHAbl, KOOPJMHUPOBAHHBIE HECKOJBKMMM aToMaMu. COCTaBIEHHE CHCTEMATHUYECKUX
Ha3BaHMM KOMIUIEKCHBIX coequHeHHH. TepMonnHaMuyeckas U KWHETHYECKasi CTAOMIBHOCTh KOMILJIEKCOB.
VYcroiiunBble W HEYCTOMUMBBIE KOMIUIEKCHL. VIHepTHble W JlaOuibHBIE KOMIUIEKCHl. OOCyxkIeHue
TEPMOJUHAMUYECKON CTaOMJIBHOCTH KOMIUIEKCOB C TMO3ULUNA TEOPHUM JKECTKMX M MSATKUX KHUCIOT H
ocHoBaHui. Ilpupoma XuUMHYECKOW CBSI3M B KOMIUIEKCHBIX COEAUHEHMSX. OCHOBHBIE HJIEH METOMA
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BaJICHTHBIX CBS3€H, TEOPUU KPUCTAUTMYECKOTO TOJIA, METOAA MOJIEKYJISIPHBIX OpOUTANell U TEOPUU OIS
JUraHaoB. MeToI0IOrM4ecKoe 3HAaYE€HUE TEOPUU CTPOCHMS KOMIUIEKCHBIX coeauHeHud. IIpenckasanue
CTPOCHHUSI U CBOMCTB KOMILIEKCHBIX COCIMHEHUU C MO3UIMN METO/a BAJIGHTHBIX cBsizei. OrmnpexneneHue
ANEKTPOHHOW KOH(Urypauu LEHTPaJbHOrO aroMa. BHemHeopOWTanbHBIE UM BHYTPUOPOUTANIBHBIC
KOMIUICKCBI. BBICOKOCTTMHOOBBIE M HU3KOCITMHOBBIE KOMIUICKCHI. POJIb MpUpOsl IUTaHAa B 00pa30oBaHHUH
BHEIIHEOPOUTAJIbHBIX U BHYTPUOPOUTAIBHBIX KOMILUIEKCOB. [IpenckazaHue KMHETUYECKOW YCTOMYMBOCTH
KOMIUIEKCOB. OTHECEHHE KOMILUIEKCHOTO COCAMHECHHS K BHEIIHECOPOUTAIBHBIM W BHYTPUOPOUTAIHLHBIM
koMmIuiekcam. I[lpenckazanue KOOPAWHAIMOHHOIO YMCIA, TUNA THOPUIN3ALUU U FEOMETPUUECKON (OpPMBI
KOMIUIEKCA U €r0 MarHUTHBIX CBOMCTB. lIpeackazaHue cTpoeHHs U CBOWCTB KOMIUIEKCHBIX COEAWHEHHM C
MO3UIUI Teopun Kpucramimdyeckoro mnois. [IpeackazaHue OTHOCHUTENBHOIO PACIHONIOKEHHUs opOuTaieit
LEHTPAJIBHOTO AaroMa B TIOJIE JIMTAaHAOB OKTa APUYECKOW, TETPA3APUUECKON M IJIOCKOKBAIPAaTHOM
cummerpun. [lapamerp pacmiericHus. Criekrpoxumuueckuid psa. OlieHKa BENWYMHBI paciueruieHus 0-
MOAYPOBHS LIEHTPAJIBLHOTO aToMa. 3aloJIHEHHE PACILEIJIEHHOTO YPOBHS 3JEKTPOHAMHU B CiIy4ae JIUTaH/IOB
cliIbHOrO M cnaboro moms. [Ipeackazanue OKpacku KOMILIEKCHOTO COEAMHEHHS W3 3HAYEHUS MapameTpa
pacuieruienusi. [Ipenckasanue mOBENEHUST KOMILJIEKCA B MAarHUTHOM ToJie. ODHEPrus CTaOuiIu3aiuu
kpuctammuueckum mnosiem (DCKII). Pacuer DCKII myist OKTasqpuyuecKux U TETPadIpUueCcKUX KOMIUIEKCOB,
0o0pa30BaHHBIX JIMTAaHIAMH CHUJIBHOrO W cnaboro mons. [IpenckaszaHue KHUHETHUYECKOH YCTOWYHMBOCTH
KOMIUIEKCOB C TO3MUIMH TEOPUHM KPUCTAUIMYECKOTo TMOJs. XelaTHble KOMIUIEKChI. XenaTHbId 3¢ deKT.
[MpaBwio mwmkioB. I[lpumepbl XxenarooOpa3yooIIUX JUTAHI0B. BHYTPUKOMILJICKCHBIC COCIUHCHHS. T-
Kommnekcel. ObOpazoBaHue KOOPAMHALMOHHOM CBSI3W B T-KOMIUIEKcax. [Ipumepsl T-KOMILIEKCOB. -
JlatTuBHOE B3amMojeiicTBUEe Ha mnpumepe (epporieHa u Ouc-(6eH30M)xpoMa. XUMHYECKUE PEAKIHH C
y4acTHUEM KOMILUIEKCHBIX COeAMHEHUN. Peakuuy nepeMeleHus JUraHioB MEX/1y BHEIIHEH M BHYTPEHHEU
cdepamu. [ucconmanusi KOMITICKCHBIX COCMHEHUI 10 BHEIIHEH W BHyTpeHHEW cdepam. CTyneHuaTble u
obmue (mosHbIe) KOHCTaHTHI oOpa3oBaHusa. KoHcTanta HecToWkocTu. PacueT HMOHHBIX paBHOBecHUH B
pacTBOpax KOMIUIEKCHBIX COeIMHEHU. Peakuuuy 3aMelenus nuraija. {uccounaTuBHbIA M aCCOUUATUBHBIN
MexaHu3Mbl 3amelienus. [IpeacraBienue npoueccoB JUCCOLMAMU KOMIUIEKCa KaK MPOLECCOB 3aMEICHUS
JUTaHAOB MOJeKyiaamMu BoAbl. CTepeoXuMHsi MPOILECCOB 3aMEIICHHS B KBAJAPATHBIX M OKTAIPUUYECKUX
KOMIUIeKcax. SIBiaeHue TpaHc-BiusiHUA. Pan Tpanc-nusiHus. [lpeackasaHue CTpoeHus TPOAYKTOB
3aMEIICHHs C TIO3UIMI MPEeCTaBICHUN O TpaHC-BIUSHUH. [lepepacnpeneneHue TuraHaoB U oOpa3oBaHUE
CMENIaHHBIX KOMILIEKCOB. BHYTpUMOIIEKY IsipHbIE NMPEBPALIEHUSI KOMILJIEKCHOIO COEIMHEHUS. XUMUYECKUE
MPEBPALICHUSI KOOPJWHHPOBAHHBIX JIMTAHAOB. IIpoTOHMpOBaHWME W JAENPOTOHHPOBAHUE JIMTAH[A.
I'mapokconsiuuss u ee mocnenctBus. lIpeogosieHHe THUIPOKCONALMM B KHUCHBIX M IIEJIOYHBIX Cpelax.
N3omepusanus swuradnoB. Peakuuu npucoequHEHHs, BHEIPEHHS W KOHJECHCAMM C OPraHUYECKUM
KOOPJAMHUPOBAHHBIM JIUTAaHAOM. MeTamIOKOMIUIEKCHBIM Katanu3. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
MPEBPALICHUSI LEHTPAJIBHOTO aroMa. BiusHue nOpUPOabl JHWraHAa HA 3HAYEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX TMOTEHLUMAIOB TMPEBpPAlICHUH LEHTPAJIbHOTO AaToMa. 3HAY€HUE KOMIUIEKCHBIX
COEAMHEHHM B IIPUPOJIE, TEXHOJIOTHH, CEIILCKOM XO3SIMCTBE, MEAULIMHE.

4. Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

JUis TOCTHKEHUS MJIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHUs], B TUCIHUITIMHE HCIOJb3YIOTCS pa3InyHbIe
o0pa3oBaTeNbHbIe TEXHOIOTHU:
MH(OPMaLlMOHHO-PA3BUBAIOLINE TEXHOJOTHH (CaMOCTOSITEIbHOE M3yYEHUE JIUTepaTyphl, IPUMEHEHNE
HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUHA Ui CaMOCTOSITEIbHOTO TIOMOJIHEHUS 3HAHUM, BKIIOYast
HCIIOJIb30BaHNE TEXHUYECKHUX U 3JIEKTPOHHBIX CPeICTB HH(MOpMaLIUN);
JesITeIbHOCTHBIE MTPAKTUKO-OPHUEHTUPOBAHHbIE TEXHOJOTHH (aHAIM3, CPABHEHUE METOOB MPOBEICHUS
XUMHUYECKHX M (U3UKO-XUMHUECKUX HCCIEeIOBaHUN, BBHIOOP METO/a, B 3aBUCUMOCTH OT OOBEKTa

HCCJIEIOBaHMSI B KOHKPETHOM CUTYallUU U €T0 MpaKTUYecKasi peaan3aus);



pa3BHUBaIOIIME MPOOIEMHO-OPUEHTHPOBAHHBIE TEXHOJOTUU (y4eOHble AMCKYCCHH, KOJUIEKTUBHAS
MBICTTUTENIbHAS JESITebHOCTD, PEIICHUE 33/1a4 TOBBIIICHHOHN CIIOKHOCTH).
Jlekiun  4MTAIOTCA C HCIOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUWHBIX BO3MOXXHOCTEH U

MPOEKIIMOHHOTO 000PYIOBaAHUSI.

5. @®opMbI OPraHU3alMU U KOHTPOJISA CAMOCTOSATEIbHO PadoThl 00yYAOIINXCS

[lenplo camMOCTOSATENbHOW pPA0OTHI SBISETCA OBJAJEHUE HABbIKaMHM DPA0OOTHI € JMTepaTypoil (B
YUTALHOM 3alle OMONHMOTEeKH, ¢ JOCTYNIOM K pecypcam HHTepHer), Ooyiee yriryOJieHHOE U3YyYCHUE
OTEJBHBIX PA3JENIOB JUCHUIUIMHBI MPU BBITOJHEHUH HHIUBUAYAIbHBIX 3aaHui. CaMocTosITeNIbHAs
pabota nojakperuisgercss y4eOHO-METOAMUYECKUM U HH(GOPMAIMOHHBIM O0OECIEYeHHUEM, BKIHOYAIOIIUM
yueOHUKHU, y4eOHO-METOANYECKHUE TOCOOUSI.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIsIETCs B hopMe onpoca.
HToroBsiii KOHTPOJIb POBOJUTCS B BUJE 3a4eTa.
KoHTposbHBIE BOIIPOCH! K 3a4€Ty:
1. Onpenenenue crekia U CTEKJI000pa3HOro coctosiHuA. OTIIMYMe CTeKIa OT KpUucTayia 1 aMopdHOro
BEIIIECTBA.
2. MeTtonbl SKCIIEpUMEHTATBHON HICHTU(UKAIIUH CTEKIO00PAa3HOTO COCTOSHHSL.
3. OCHOBHBIE XUMUYECKHE KJIACCHI CTEKJI000Pa3yIONINX BEIICCTB.
4. BelpaxkxeHue 00J1aCTH CTEKJIO00pa3yIOIUX COCTABOB B IBOMHBIX U TPOMHBIX CUCTEMAX.
5. IloHsiTHE HENpPEepbIBHOM CETKU B CTEKJIE (IIPEACTaBICHHs 3axapruaceHa).
6. [lonsiTHE O TemmepaType CTEKIOBaHHUS.
7. lloHaTus 00 WHOUBUAYAJIbHOM M YCIOBHOM CTEeKJI000pa3zoBaTensiXx. OQQEeKT 3BTEKTUKU B
CTEKJI000pa30BaHUH.
8. BiusiHue cKkopocTH OXJIaX/IeHHs! pacljlaBOB Ha CIIOCOOHOCTD K CTEKJI000pa30BaHMIO.
9. KuHeTn4eckue Teopun CTEKI000pa30BaHUsI.
10. CtpyKTypHBIE H SHEPTeTUIECKHAE KPUTEPHUU CTEKIIO00pa30BAHHUS.
11. F'omoreHHas ¥ reTeporeHHasl Kpucraumsanus cTekoi. CXoACTBO U pa3iuyue.
12. Kpurepun ycTOWYMBOCTH CTEKOJ K KPUCTAIITH3AIMH.
13. 30b-T€H METO TIOTYYEHUS CTEKOIL.
14. XapakTtep TemmepaTypHO 3aBUCHUMOCTH CKOPOCTH 3apojiblllie00pa3oBaHUsl KPHUCTaUIMYECKOU
(a3bl U TMHEHHOM CKOPOCTH POCTA KPUCTAJIIOB.
15. Metoapl wuccneqoBaHUS KHUHETHUKM KPUCTAUIM3AaLUHM CTEeKod. IIpumepsl CTEKOl ¢ BBICOKOH

YCTOWUYMBOCTBIO K KPUCTAJUIM3ALNN.



16.0npenenenre TemmepaTrypbl CTEKJIOBAaHUS W KPUCTALIM3AIMU METOA0M IuddepeHraibHO-
TEPMHUYECKOTO aHAN3a.

17. PamuanpHBId TPO(UIL CKOPOCTH TEUEHUS B KPYIJIOM KaHale i HBIOTOHOBCKOM W
BSI3KOTUIACTUYECKON KHUIKOCTH.

18. Ctpoenue cTeKOJI ¢ TO3UIMH KOHUEHIIUN CTPYKTYPHBIX €TUHUII.

19. Ilpumepbl XaTbKOTEHUTHBIX CTEKOJI C IIETOYECYHOM, CJIOMCTON U TPEXMEPHOH CTPYKTYPOH.

20. OcHOBHBIC MEXaHU3MBI OCITA0JICHUS CBETOBOTO IMOTOKA MPU MPOXOKICHUHN Yepe3 AICKTPUUECKYIO
ONTUYECKYIO Cpeny.

21. 3aBUCHMOCTb MOJSPU3YIOLIETO JCHCTBHUS M MOJSPU3YEMOCTH HOHOB OT HX 3apsja, paauyca,
CTPOEHUS SJIEKTPOHHOI 000JIOUYKH.

22. MexaHu3M T[ONSIPU3AlMM  HOHOB. JIOTMONHUTENBHBIA  MONAPU3AIMOHHBIN  dpdexkT u
KOHTPITOJISIPU3AIIHS.

23. Bousinue a3 dexra nossipusanui HOHOB Ha (PU3MUECKHUE CBOMCTBA BEIIECTRA.

24. Bnusnue >¢¢dekra noaspu3anuy HOHOB Ha TEPMHUECKYIO YCTOMYHUBOCTh BEIIECTBA.

25. Tlpencka3anue KUCIOTHO-OCHOBHBIX M OKHCIHTEILHO-BOCCTAHOBHUTEIBHBIX CBOWCTB BEIICCTB Ha
OCHOBE IIPEJCTABJICHUI O MOJISIPU3ALUN HOHOB.

26. Knaccudukanys KOMIUIEKCHBIX COCTMHCHHI.

27. VI3oMepusi 1 HOMEHKJIATYpa KOMIUJICKCHBIX COSMHEHHIA.

28. Tlpencka3anue CTPOCHUS U CBOWCTB KOMIUIEKCHBIX COCIMHEHUH C TMO3WIUH METO/a BaJCHTHBIX
CBSI3EH.

29. [Tlpeacka3zaHue CTPOCHHSI M CBOWCTB KOMIUIEKCHBIX COCAMHEHHUH C TO3MIHUNA TEOPUU
KPUCTAITNYECKOTO MOJIS.

30. Jlucconmanusi KOMIDICKCHBIX COSAMHCHHIA B PAaCTBOPE.

31. AccormaTUBHBINA U AUCCOITMATHBHBIA MEXaHU3MbBI PEAKIIHHA 3aMEIICHUS JINTaH/IOB.

32. SIneHue ruAPOKCOIALUU.

6. (I)OHI[ OLICHOYHBIX CPEACTB AJIA aTTECTALMA 110 TUCHUIIJIHHE

6.1. Ilepeuenv KomnemeHuuil 6bINYCKHUKOE 00pA308AMENbHON RPOZPAMMBL C YKA3AHUEM
pe3ynbmamog o0yuenus (3Hanuil, yMmenuil, 61a0eHuil), XapaKmepu3youjux Imansl Ux opmuposanus

Omnucanue TMoOKa3aTeied M KPUTEPUECB OICHUBAHWS KOMIIETCHIIMH Ha Pa3MYHBIX JTalax Hx
(dbopMHpOBaHUS IPUBEICH B IPUIOKEHUH 1.

6.2. Kpumepuu u npouedypol oyenusanus pe3yibmamos ooyuenus no oucyuniune. Onucanue
WIKA1 OUEHUBAHUA
YpoBeHb OCBOCHUS yUeOHOU JUCIHUILTUHBI 00YJaIOIIUMUCS OTPEAEIISETCS CIEAYIOIUMHU OLIEHKAMHU:

3auTeHo 3HaHWE OCHOBHOTO COJIEPKaHHWsS pPa3/ejoB JAUCIHUIUIMHBI, JOITYCKAIOTCS
HETOYHOCTH, HAPYIIEHUS B TMOCJIEI0BATEIbHOCTH U3JIOKEHUS MaTepHuaia.
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HpaBI/I.HBHOG IMPUMCHCHUC TCOPCTUICCKUX 3HAHUHU AJid pCIICHUS TTPAKTUYCCKUX
3aaa4. I[OHyCKaIOTCSI HE3HAYUTEIIbHEIE OINOKY B PCHICHUH paCUYCTHBIX 3a/1a4.

He 3aureno He 3Haer 3HaUUTENBHON YaCTH OCHOBHOTO COAEPKAHUS PA3/I€NIOB JUCLUUILIUHBI.
Nmerommxcst 3HaHUNA HEIOCTATOYHO JIJIi OCBOCHHS JAMCITUIUIMH TOCTEAYIOIINX
KprOB. He MOXET pemaTL HpOCTBIe OCHOBHBIC pacquHHe U KAa4YCCTBCHHBLIC
3aJIa4m.

6.3. IIpumepbt munoevix KOHMPOIbHBIX 3A0AHUI UTU UHBIX MAMEPUAI8, HEOOX0OUMBIX O/1A
OUEHKU Pe3yIbmamos 00y4enus, XapaKmepusyiouux cpopmuposanHocms KOMnemenyuil.
VYPpOBHHU OCBOEHUSI TUCIUILIMHBI OL[EHUBAIOTCS COTJIACHO TPEOOBAHMSAM, M3JI0KEHHBIM B IACIIOPTE KAXKJON
U3 YKa3aHHBIX KOMIICTCHIMH, TI/I€ YKa3aHbl KPUTEPUU OIICHUBAHUS pE3YJIbTaTOB OOy4YeHUS U
[Tnanupyemble pe3ysbTaThl 00yIeHUs.
KoHTposibHBIE BOIPOCHI K 3a4ETYy:

1. Onpenenenne cTekiIa U CTEKIO00pa3HOTo cocTostHus. OTMYHe CTeKIa OT KpUcTaia 1 aMOp(pHOTO

BemectBa ([1K-1) (OITK-1).

2. MeTopl SKCIIepUMEHTAIBHOW HIeHTUGHKANU cTekiioo0pa3noro coctosHus(ITIK-1) (OITK-1).

3. OcHOBHBIE XUMHYECKHUE KIIacChl cTeka000pasyromux Bemects (ITK-1) (OITK-1).

4. BplpaxkeHue 00JaCTH CTEKIIOO0pa3yIOIINX COCTABOB B JBOMHBIX M TpoiHbIX cuctemax (ITK-1)

(OIIK-1).

5. IlonsaTHe HENPepBHIBHOM CETKH B cTekie (npencrapienus 3axapuacena) (I1K-1) (OIIK-1).

6. ITonstue o Temnepatype crexinoBanusa(I1K-1) (OITK-1).

7. Tlonsatus 00 WHAMBHUIYalbHOM W YCJIOBHOM CTEKIooOpazoBarensx. DPQEeKT IBTEKTUKH B

crekinoobpazoBannu(I1K-1) (OITK-1).

8. BiusiHME CKOPOCTH OXJIAXKICHHUS PACILUIaBOB Ha CIIOCOOHOCTH K cTekioobpazoBanuio(I1K-1) (OITK-

1).

9. Kunetnueckue teopun crekiaoodbpasoanusi(I1K-1) (OITK-1).

10. CtpykTypHbIC U dHepreTryeckue kputepru crekiaoodpaszopanusi(I1K-1) (OIIK-1).

11. ToMoreHHast ¥ TeTeporeHHas Kpucrayum3saius crekos. Cxonctso u pasnmuaue (I1K-1) (OITK-1).

12. Kputepun ycroitunBocTH ctekol K kpuctammu3aruu(I1K-1) (OITK-1).

13. 3onb-renp Meton nmonyueHus crekon(I1K-1) (OITK-1).

14. XapakTtep TemmepaTypHOH 3aBHCHUMOCTH CKOPOCTH 3apojibllie00pa3oBaHUsl KPHUCTAUINYECKOM

¢ba3bl 1 uHElHON ckopocTh pocta KprctauioB (ITK-1) (OITK-1).

15. Meroapl uWcCCNenOBaHUS KUHETHKH KPUCTAUTM3AIMU CTEKON. [IpuMepbl CTEKON ¢ BBICOKOH

ycroiunBocThIO K Kpuctawu3aruu (ITK-1) (OITK-1).

16.0mnpeneneHre TeMIepaTypsl CTEKJIOBAaHHWS ¥ KPHCTALIM3AIMH MeToloM audepeHnansHo-

tepmudeckoro ananmsa (ITK-1) (OITK-1).



17. PammanpHblii TpoHIIb CKOPOCTH TEUEHUS B KPYIJIOM KaHale i HBIOTOHOBCKOW U
Bsi3Kortactuueckoit sxuakoctu (ITK-1) (OITK-1).

18. CtpoeHwue CTEKOJI ¢ O3HUIUHU KOHIENIMU CTPYKTypHbIX equnuil ([TK-1) (OITK-1).

19. TIpumepsl XaTbKOT€HHIHBIX CTEKOJ C IIEMOYCYHOM, CIIOUCTOI U TpexMepHoi cTpykTypoit (ITK-1)
(OIIK-1).

20. OcHOBHBIC MEXaHHM3MBI OCIIA0JICHHSI CBETOBOTO MOTOKA MPH MPOXOXKICHUU Yepe3 AIICKTPHUYECKYIO
ontuueckyio cpeny (I[1IK-1) (OIIK-1).

21. 3aBHCHMOCTH TOJSPU3YIOMIETO ACUCTBUS M TOJSAPU3YEMOCTH HOHOB OT HMX 3apsja, paauyca,
cTpoeHus 3ekTpoHHoi o6omouku ([TK-1) (OITK-1).

22. MexaHu3M TONSIPU3AIMM  HMOHOB.  JIOTIOJIHUTENBHBIA  IMOJIIPU3ALMOHHBIA  APPEKT uU
kouTtpronspusanus ([TK-1) (OITK-1).

23. Bimsiaue addekra nmonsipusauu HOHOB Ha pusrueckue cBoiictBa Beniecta (I1K-1) (OITK-1).

24. Bausuue 3¢ dexra moaspusainii HOHOB Ha TepMHUYECKYIO ycToiunBocTh Bemecta (ITK-1) (OITK-
1).

25. Ilpencka3aHue KUCIOTHO-OCHOBHBIX M OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB BEIIECTB Ha
OCHOBE Tpe/cTaBieHuit o noisipusanuu nonos (I[1K-1) (OIIK-1).

26. Kitaccudukarust komruiekcHbix coeaunennit (ITK-1) (OTIK-1).

27. VI3oMepus 1 HOMEHKJIATypa KOMILIeKCHbIX coequnenuii (ITK-1) (OITK-1).

28. Tlpencka3anue CTPOCHUS U CBOWCTB KOMIUIEKCHBIX COCIMHEHUH C TMO3WIUH METO/a BaJCHTHBIX
ceszeit ([TK-1) (OITK-1).

29. Ilpencka3aHue CTPOEGHUS M CBOWCTB KOMIUIEKCHBIX COEAMHEHMM C TO3UIUA Teopuu
kpuctaunaeckoro mosns (ITK-1) (OITK-1).

30. Iuccornmaiusi KOMILICKCHBIX coeauneHuii B pactBope (I1K-1) (OIIK-1).

31. AcconMaTHBHBIN ¥ JJMCCOIMATUBHBIN MEXaHU3MBbI peakiuii 3amenienus murannos ([1K-1)(OITK-1).

32. sIsnenue ruapokcossimu (ITK-1) (OITK-1).

7. Y4yeOHo-MeTOoAMYECKOE U MH(OPMAITMOHHOE o0ecnedeHre JUCHUIIMHBI (MOIYJIS)
a) OCHOBHAsI JIUTepaTypa:
1. H. T'punByn, A. DpHio. Xumust 5JeMeHTOB [ DnekTpoHHBbIN pecype] : B2 1. T. 1/ ; mep. ¢ aHrin. —
2-¢ u3. (911.). — DIeKTpoH. TekcToBble aaH. (1 ¢aiin pdf : 664 c.). — M. : BUHOM. Jlaboparopus
3Hanuii, 2014. B anekTpoHHOoii (hopme
2. O.JI. Xacanog, /Ipmmmc 2.C., buk6aesa 3.I". MeToap1 KOMIaKTUPOBAHUS W KOHCOJIHIAINH
HAHOCTPYKTYPHBIX MaTEePHANIOB M U3/CTHI [ DIEKTPOHHEIN pecypc] : yuebHoe mocodwue. - I1. U3 . -
Tomck: Tomckuit nonutex. YH-T. B asiekTpoHHoii popme
3. V. XaptmanH. OuapoBaHHe HAHOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc]; mep. ¢ HeM. - 3-€ u3ll. (3I1.). -
M.: BUHOM. Jlaboparopwus 3Hanwuii, 2008. — B dj1eKTpoHHO# dopme



o N

10.

11.

12.

13.

14.

Tpetbsaxos F0.J1. u np. Heopranmueckas xumusi. XUMHUS SJI€MEHTOB: Y4eOHUK B 2-x Tomax. T.1./
10.J1. Tperbsikos, JI.1. Mapteinenko, A.H. I'puropses, A.1O. lluBaaze.—2-e uzn., nepepad. u 1o, —
M.: U3n-Bo MI'Y; UK «Akanemkuuray, 2007. B ajexTponHoii ¢opme

TperbsikoB F0. /1. u n1p. Heopranuueckast xumusi. XuMus 2JICMEHTOB: Y4eOHUK B 2-X Tomax. T.2./
0. . Tpetbsixos, J.U. Mapteinenko, A.H. I'puropses, A.1O. LluBanze.—2-e uzn., nepepad. u gom. —
M.: U3p-Bo MI'Y; UK «Akanemkuuray, 2007. B 0ymaxuoii ¢popme

Jlykomckwnii 10 4., 'amOypr 0. /1. du3uko-XuMHUYeCKHE OCHOBBI AIEKTPOXUMHUU. — M.: HTemeKT,
2008 r. B OyMasKHOM M 3JIEeKTPOHHOI (hopme

I'epman P.Ilopomkosas Metasyprus ot A 1o . — M.: UnaTennekrt, 2009 r. B OymakHoM BuUje
Bentypa I'., Puzerapu JI.MckyccTBO kpuorenuku. — M.: Unrennext, 2011 B Oymaxxnom Buae
Jleencon M. A.XumMus B TEXHOJIOTHSX HHIYCTpHAIbHOTO o0mecTBa. — M.: Mutemnekrt, 2011 1. B
OymazkHoi gopme

Ko3un JI.®. OU3uKOXUMHS U METAJLTYPrusi BRICOKOYMCTOM PTYTH U €€ criaBoB; OTB. Pej.
Ky6nanosckuii B. C.; AH Ykpaunsl. UaT-T 0011. 1 Heopran. — Kues: Hayk. nymka, 1992. B
OymaxxHoi ¢opme

[Mpaiisep 1. Otkunc II. Heoprannueckas xumust. T. 1, T. 2. M.: Mup, 2004 B OymaxHoii
3JIEKTPOHHOI popMme

I'opuues W.I"., 3aiiues b.E., Kunpusnos H.A. PykoBo1cTBO 110 HEOPraHUYECKOMY CUHTE3Y: Y 4eO.
1oC. IS BY30B. - 3-¢ u31. M.: Xumus, 1997 B 6ymaxuoii ¢popme

Kapanerbsai M. X., [Ipakun C.1. O6mas u Heopranuyeckas xumus: Y4e0. ains By3oB. M.: Xumus,
2001 B 6ymaxkHO¥ H JIeKTPOHHOH dopme

Korron @., Yunkuncon J[. CoBpeMeHHass HEOPraHU4YeCKask XUMMsL. XUMUS IEPEXOIHBIX
anemenToB. U.1, U.2, Y.3. M.: Mup, 1969 B GymaxHo# H 3JieKTPOHHOIi ¢opme

0) 10MOJIHUTEIbHAS JIUTEPaTypa:

1. B.B. CrapoctuH. Martepuainsl 1 METOIbI HAHOTEXHOJIOTHH [ DNEKTPOHHBIN pecypc] : yueOHoe
nocobue — 4-e u3. (971.). — DnekTpoH. TekcToBbie AaH. (1 daiin pdf: 434 ¢.). — M. : BUHOM.
Jlabopatopus 3nanwuii, 2015. http://znanium.com/catalog.php?bookinfo=544238 B 3JieKTPOHHOIH
popme

2. JI.W. PeoxonkoB, B.B. JIésuna, 3.J1. J3um3urypu. Hanomarepuaisl [ DIeKTpOHHBIN pecypc] :
yuebHoe nocobue /— 4-e uzn. (a11.). — M. : BUHOM. Jlabopatopus 3Hanuit, 2014. — 368 c.
http://znanium.com/catalog.php?bookinfo=542646 B 3;1ekTpoHHOI1 popme

3.Korron @.A., Yunkuncon JIxx. OcHOBBI Heopranudeckoi xumun. M.: Mup, 1979 B OymaxkHoii
dhopme 2 3Kk3.

ITapta 3. Hekoropsle riaBsl CTPYKTYpHOM Heopranudeckon xumun. M.: Mup, 1993 B 0ymaxkHoii
dopme

Crenun B.J1. , IIBetkoB A.A. Heopranunyeckast xumus: Yue6. 1y By30B. M.: Beicn. mik., 1994 B
OymaskHoii gopme 2 3K3.

®pumantin M. Xumus B aeiicteun. T.1, T.2. M., 1998 B Oymaxnoi popme

[Mtpaycc C. Pemebnuk k yueonuky "Heoprannueckas xumus" J{. Hlpaiisepa, I1. OTkunca. M.:
Mup, 2004 B 6ymaxnoi ¢popme

bapanos B.1O., pen. M3otonsl: cBoOlicTBa, ony4yeHue, npuMmeHenue. M.: @usmatiut, 2005 B
OyMasKHOM M JICKTPOHHOI1 hopme

Jlugun P.A. Monouko B.A. Anaapeesa JI.JI. Xumudeckue CBOMCTBA HEOPTaHUUECKHUX BEIIECTB:
VYueb. [Toc. nst By3oB. M.: Xumusi, 2000 r. B OyMakHOii 1 3JIeKTPOHHOI hopme

B) mporpammHoe obecriedenre u HTepHET-pecypChl

1. http://elibrary.ru

2. http://H36.

3. http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm

4. http://www.elsevier.com/solution/sciencedirect/content/book-title-lists
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http://znanium.com/catalog.php?bookinfo=544238
http://znanium.com/catalog.php?bookinfo=542646
http://elibrary.ru/
http://нэб.рф/
http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
http://www.elsevier.com/solution/sciencedirect/content/book-title-lists

http://pubs.acs.org/journal/inocaj

http://www.elsevier.com/wps/find/journaldescription.cws _home/522468/description#description

http://www.elsevier.com/wps/find/journaldescription.cws _home/504086/description#description

http://www.springerlink.com/content/100422/

http://www.elsevier.com/wps/find/journaldescription.cws _home/505772/description#description
B) NEPUOANICCKUEC U3 JaHNU:

Joxnansl AkageMun HayK
Kypnai aHanTuTHYECKON XUMUH
KypHan HeopraHu4eckoi XumMuu
Kypnan ¢pusnueckoit XuMuu
3aBozckas 1abopaTopus
N3Bectust BY3: Martepuainsl 351eKTPOHHON TEXHUKU
KBaHTOBas 2JIEKTpOHMKA
Kosumonaueli xypHai
Macc-cnekTpomeTpust

. Merasusl

. Mup usmepenuit

. Heopranunueckune matepuansl

. OnTHKa ¥ CIEKTPOCKOMIHS

. OnTuyeckuil )xypHan

. [lepcriekTrBHBIE MaTEpUAIbI

. TeopeTnueckre OCHOBbI XUMUYECKOHW TEXHOJIOTMH

. Yenexu Xumuun

. Pu3nKa 1 XUMHUs CTEKIIa

. DoTOHMKA

. XUMUs U )KU3Hb

. DHIIMKIIONeINs NHKEHEepa-XUMHUKa

WCoNO~WNE

e el
WN RO

N R e el el vl
PO wOWom~NOoO UM

15. MarepuaibHO-TEXHH4YECKOE o0ecneyeHne TUCHUIITHHBI (MOIYJIA)
HoyTt0yk, Meana-npoeKkTop, SKpaH.

[IporpammHoe oOecrieueHre yisi IeMOHCTPAIUH CIIAiI-IPE3CHTAIIH.

[TporpammMa cocTaBiieHa B COOTBETCTBUM C TPEOOBaHUSAMHU CIIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
1. ®enepanbHbIil rocyJapCcTBEHHBIN 00pa30BaTeNbHBINA CTAaHAAPT BBICIIETO 00pa30BaHUS 10 HAPABICHUIO
noarotoBku 04.06.01. Xumuueckue Hayku (ypOBEHb MOJTOTOBKH KaJpOB BhICIIEH KBaTM(UKAIINN) - TPUKA3
MunHOOpHAYKH Poccun oT 30.07.2014 Ne 8609.
2. TMacmopt HayuHoi cnenuanbHocTd 02.00.01 — Heopranmveckass XuMusi, pa3pabOTaHHBIN PKCIIEpTaMu
BAK Munobpuayku Poccun B pamkxax HomeHknatypsl croenuanbHOCTEH Hay4yHBIX paOOTHHKOB,
yTBEpKIeHHOH npukazoM MunobpHayku Poccun ot 25.02.2009 r. Ne 59.

ABTOpBI:

Hayunslii pyKOBOIUTEIb, aKaIEMUK Yypbanos M.D.
K.x.H. Tpommn O.1O.
Pentensenr

3aB. JITBC, unen-kopp. I'ypbsinos A.H.
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Kaprsl koMnerennuii, B pOpMHUPOBAHUM KOTOPOH y4ACTBYeT AUCUMIIIMHA

[Tpunoxenue 1

IInanupyembie pe3yabTaThl

o0y4eHust

(mokazarenu JOCTUXKEHUS

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

3aJJaHHOT'O YPOBHS OCBOCHUS 1 2 3 4 5
KOMITETEHIIH ), (P
OIIK 1

3HATD: OrcyrctBue | ®dparmeHTapHbIE B nenom ycnemneie, Ho HE | B 1ienom ycnenineie, HO CdopmupoBaHHbIe
COBPEMEHHBIE CIIOCOOBI 3HaHUU IIPEJICTaBIECHUS O CUCTEMAaTUYECKUE coJieprKallye OTAeIbHbIE IIPEJICTaBICHUS O
UCIOJIb30BAHUSA COBPEMEHHBIX CIIOCO0axX |Mpe/ICTaBICHUS O npo0Oebl, MPEICTABICHHUS O |COBPEMEHHBIX CIIOCOOaxX
WH(POPMAIIMOHHO- HCII0JIb30BAHUS COBPEMEHHBIX CIIOCO0ax COBPEMEHHBIX CII0C00ax UCIOJIb30BaHUs
KOMMYHHUKAI[HOHHBIX UH(pOpPMAIMOHHO- UCIOJIb30BAHUSA UCIIOJIb30BaHUS MH(POPMAaIMOHHO-
TEXHOJIOTUH B BEIOPAHHOM KOMMYHMKAIIMOHHBIX UH(POPMAIIMOHHO- UH(POPMALIMOHHO- KOMMYHHKAIIMOHHBIX
cepe esTeNbHOCTH TEXHOJIOTUH B KOMMYHHUKAI[MOHHBIX KOMMYHHMKaIIMOHHBIX TEXHOJIOTUI B BEIOPaHHOM

BBIOpaHHOM cdepe TEXHOJIOTHH B BEIOPDAHHOW | TEXHOJOTHH B BBIOpaHHOH | cdepe nesITeTbHOCTH

JeSITebHOCTH cepe e TeIbHOCTU cdepe e TeIbHOCTH
YMETh: OrcyrctBue |®parmMeHTapHoe B nenom ycnemnoe, Ho HE | B nenom ycnemHoe, HO CdopmupoBaHHOE yMEHHE
BBIOMPATh M IPUMEHSThH B YMEHUU HCIIOJIb30BAHNE YMEHUS |CHUCTEMATUYECKOE coJieprKallee OTAEIbHBIC BBIOMPATh M UCIOIB30BATh
npodeccnoHanbHOM BBIOMpATh U HCIOJIb30BaHNE YMEHUS MpOoOEIIbI UCTIOIb30BaHHE AKCIIEPUMEHTAJILHBIE U
JESTEIBHOCTH HCII0JIb30BATh BBIOMPATH M UCHOJB30BATh | YMEHHsI BHIOUPATh U pacueTHO-TEOPETUUECKHE
SKCIIEPUMEHTAIIbHBIE U SKCIIEPUMEHTAJIbHBIE U |IKCIIEPUMEHTAIbHBIE U HCII0JIb30BATh METO/JIbI [Tl pEIICHUS
pacyeTHO-TEOPETHUECKHE pacueTHo- pacueTHO-TEOPETUUECKHE 9KCIIEPUMEHTAIIBHBIE U Hay4HOU 3a1auun
METO/Ibl UCCIIEI0BAHUS TEOPETUYECKHE METO/IbI | METO/IbI JUIsl PEIICHUs pacueTHO-TeOpETUUYECKIE

JUIS PEILICHUS HAYyYHOU |HAy4YHOM 3aJ1a4u METO/BI JUIsl PEILIECHUS

3a7a4u Hay4HOU 3a/1a4u
BJIAJAETD: OrcyrcTBue |PparmeHTapHOE B nenom ycnemsoe, Ho He | B nenom ycnemrnoe, HO Ycnemnoe u
HaBbIKaMU TOKCKa (B TOM YHCJIE |HABBIKOB MIPUMEHEHNE HABBIKOB  |CUCTEMAaTUYECKOE coJieprKalliee OT/AeIbHbIE CHUCTEMaTUYECKOE
C MCIIOJIb30BaHUEM MOMCKA U KPUTUYECKOTO |ITPUMEHEHNE HaBBIKOB npo6esbl IPUMEHEHNE IIPUMEHEHNE HAaBBIKOB
MH(OPMALIMOHHBIX cCUCTEM U 0a3 aHaJIM3a Hay4yHOU U MOMCKA ¥ KPUTUYECKOTO HaBbIKOB TOWCKA U MOKMCKA U KPUTUYECKOTO
OaHHBIX) U KPUTHIECKOTO TEXHUUYECKON aHaJIM3a Hay4YHOU U KPUTHUYECKOIO aHaJIN3a aHaJIM3a Hay4YHOU U
aHayM3a nHOpPMAaLIUU 1O nHpopmanuu TEXHUYECKON MHPOpPMAIMK | HAYYHOM U TEXHUUYECKOM TEXHUYECKON HHPOpMaIIH
TEMaTUKE TPOBOAUMBIX uHpopMaIU
MCCIIEJOBAHMI
BJIAAETD: OrcyrcTBue |@parmeHTapHOE B nenom ycnemsoe, Ho He | B nenom ycrnenrnoe, HO YcneuHoe u
HaBbIKaMU TUIAHUPOBAHUS HaBBIKOB MIPUMEHEHNE HABBIKOB  |CHCTEMAaTHYECKOe coJieprKaliee OT/AeIbHbIe CHUCTEMaTUYECKOe




Hay4YHOTr'0 UCCJICAOBAHUA,
AHAJIM3a I10JIYy4aeMbIX

pe3yabTaToB U (HOPMYITHPOBKH

TUTAHUPOBAHUS HAYYHOTO
WCCIIeIOBaHMsI, aHAIHN3a
MOJTy4aeMbIX

NPHUMCHCHUC HABBIKOB
IUIAaHUPOBAHUS HAYYHOI'O
HUCCICI0OBaHUs, aHAJIN3a

po6esbl IPUMEHEHNE
HaBBIKOB TUIAHUPOBAHHS
HAY4HOT'O HCCIIE0BaHNU,

MPUMCHCHUC HABLIKOB
IUIAHUPOBAHUA HAYYHOI'O
HUCCICIOBAaHUs, aHAInU3a

BBIBOJIOB pe3yJIbTaToB U OJIy4aeMBbIX PE3YJIbTATOB M |aHAJIN3a IIOTyIaeMbIX T0JIy4aeMBIX PE3yJIbTaTOB

(GopMyYITMPOBKH BBIBOIOB | pOPMYIIMPOBKU BHIBOIOB PE3YIILTATOB U ¥ GOPMYJIUPOBKH BBIBOJIOB

(OpMYITUPOBKH BHIBOJIOB

BJIAAETD: OtcyrcTBue |@parmeHTapHOE B nenom ycnemsoe, Ho He | B nenom ycrnensoe, HO Ycnemnoe u
HaBBIKAMH [IPEJCTABJICHUS 1 HaBBIKOB [PUMEHEHNE HABBIKOB  |CHCTEMATHYECKOE coep Kaee OTaebHbIE CHCTEMATHYECKOE
IPOJIBHIKEHUS PE3YIILTATOB [PEICTABIIEHUS U [PYMEHEHHE HABBIKOB npoGesbl IPUMEHEHUE [PUMEHEHUE HABBIKOB
MHTEJUIEKTYaIbHOM [POJIBHIKEHUSI PEJICTABIICHUS U HaBBIKOB TIPE/ICTABJICHUS M |TIPEJICTABIICHUS U
NEATETBHOCTH pE3yNILTATOB NPOJIBMIKEHUS PE3YJILTATOB | IPOABUKEHHS PE3YIITATOB | IPOABIKEHHS PE3YIIHTATOR

UHTEJUIEKTYaIbHOM UHTEJUIEKTYaIbHOM MHTEJUICKTYaIbHON MHTEJUIEKTYaIbHOM

JESATETBHOCTH JESATETBHOCTH JEATETBHOCTH JEATETBHOCTH

K 1
3HATD: OrcyrctBue |®parmentapuble 3HaHus | HemonHbie 3HaHUA O CdopmynupoBaHHbIe, HO [Tonubie 1
3HaHUii 0 MEPCIIEKTUBAX U MEPCIEKTUBAX U MPOOJIEMax |COAEPIKALINE OTIENbHBIE CHCTEMATHYECKHUE 3HAHUS O
TEPCIIEKTHBBI M POOJIEMbI npo0ieMax pa3BUTHS Pa3BUTHS XMMUH; pOoOENbl 3HAHUS O HEPCIEKTUBAX U
Pa3BUTHS XUMUH, XUMUH; (GyHIaMEHTAIBHBIX OCHOBaX |MEPCIIEKTUBAX M MPOOIeMax |MpobiieMax pasBUTHS
(ynnamenTaIbHbIE OCHOBBI (byHIaMEHTATBHBIX XHMHH, & TAKKE HAYK O Pa3BUTHS XHMUH; XAMHH; QyHIaMEHTATbHBIX
XUMHH, a TAKOKE HAYK O OCHOBaX XMMHH, a TAKXKE | MaTepraiax (byHIaMEHTAIBHBIX OCHOBaX |OCHOBaX XHMMHH, & TAKKE
MaTepuranax HayK O MaTepuaniax XHMUH, & TAK)KE HAYK O HayK O MaTephaniax
MaTepuanax
3HATD: OtcyrctBue |@parmenrapHsie 3HaHus | Henonusle 3Hanus o 3HaHusa | ChopMmynupoBaHHbIE, HO [Tonnsie n
3HaHM} O IPUOPHUTETHBIX 0 IPUOPHUTETHBIX coJlepIKaIIHe OT/ETbHbIE CHUCTEMATHYECKUE 3HAHUS O

HPHOPUTCTHBIC HAITPABJICHIA HaIpaBJIEHUAX HAYYHBIX |HAIPABJICHUSAX HAYYHBIX po0JIEMbI 3HAHUS O [PHOPHUTETHBIX

HAayYHBIX HUCCJIeIOBAHUM B
opraHm3anuru, a TaKKe
MMPUOPUTCETHBIC HAITPABJICHU A

Pa3BUTHA HAYKH, TEXHOJIOTHH U

TeXHUKHU B Poccuiickon
®enepanuu

HCCIEIOBAaHUN B
OpraHu3aIlfH, a TAKXKE
MIPUOPUTETHBIE
HaIpaBJIEHUS Pa3BUTHS
HayKd, TEXHOJIOTHI U
TEXHUKH B Poccuiickoi
®denepanun

HCCIIE0BAHUN B
OpraHM3alliH, a TaKXKe
IIPUOPUTETHBIE HAIIPABJICHUS
pa3BUTHS HAYKH,
TEXHOJIOTHI U TEXHUKH B
Poccuiickoit ®enepanuu

IIPUOPUTETHBIX
HaHpaBJ'IeHI/ISIX HaquLIX
HCCIIEIOBaHUM B
OpraHu3alH, a TAKKe
IIPUOPUTETHBIE HAIPABJICHHUS
paSBI/ITI/IH HaYKI/I,
TEXHOJIOTUI M TEXHUKHU B

HAINPABJIEHUAX HAYYHBIX
HCCIICIOBAHUM B
OpraHM3allH, a TAKKe
MIPUOPUTETHBIE
HaIPABJIEHUS PA3BUTHS
HAaYKH, TEXHOJIOTUU U
TEeXHUKH B Poccuiickoi
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Poccuiickoit @enepanuu

denepanun

YMEThb: OrcyrctBue |YacTUUHO OCBOCHHOE B nenom ycnemHoe, Ho He | B nenom ycneniHoe, HO YcenemHoe u
yMEHHI YMEHHUE TIPOTHO3UPOBATH | CUCTEMATHYECKOE YMEHHUE | COJIEPIKAILIEE ONPEIETEHHBIE | CHCTEMATHYECKOE YMEHUE
pOTHOSMPOBATE COLMATBHBIC COLMANIbHEIE [POrHO3MPOBAThH po0OENbl yMEHUE IPOrHO3HPOBATH
HOCIIENCTBAA ACUCTBHIA HOCJIECTBHSA IE€HCTBUSL | COLMANIBHBIE TIOCIEACTBUS | IPOTHO3MPOBATH COLIMANIHBIE TIOCIIECTBUS
XHMHYCCKHX NPOU3BOJCTB, XUMHUYECKUX NEeHCTBUSI XUMUUECKUX COIIMAJIbHBIC TTOCJEICTBUS | ACHCTBUS XUMHUUYECKUX
COCTABIIATD TLTAH paboTEI 1O HPOU3BOJICTB, HPOU3BOJCTB, COCTABIATh | IEHCTBUS XUMUYECKUX IPOU3BOJICTB, COCTABIIATH
3alaHHON TeME COCTABJIATH [UIaH PabOTHI [TUIaH pabOThI 10 33JIaHHOM | IPOM3BOJICTB, COCTABIATE | IUIaH paboTHI 110 3a1aHHOM
10 3aJaHHON TeMe TEME 1ad paboThI 110 3aJaHHOM | TeMe
TeMe
YMETD: OtcyrcTBue |YacTH4YHO OCBOEHHOE B nenom ycnemnoe, Ho He | B nenom ycnemnoe, HO YcenemHoe u
yMEHHUI YMEHHUE TIPOBOIUTH CHCTEMATHYECKOE YMEHHME | COZIEPIKAILEE ONPEIETIEHHBIE |CHCTEMATUYECKOE YMEHUE
HPOBOANTE UCCICAOBAHNA 110 UCCIIEN0BAHNS 110 HPOBOAUTE MCCIIEA0BAHMSA T10 |TIPOOEIBI yMEHHUE IPOBOIUTS |IIPOBOIUTH UCCIIEI0BAHUS
COTJIACOBaHHOMY C COTJIACOBAHHOMY C COTJIACOBAHHOMY C MCCIIE0BAHMS 10 II0 COTIACOBAHHOMY C
PYKOBOIUTCJICM IlIaHy, peLIaTh PYKOBOJUTENIEM IUIaHy, |PyKOBOJHUTEIEM ILIAHY, COTJIACOBAHHOMY C PYKOBOJUTENIEM ILIAHY,
THIOBBIE 33/[A4H 1O BHIOPAHHOMH pelIaTh TUIIOBBIE 3a1a4H | PELIATH TUIIOBBIE 3a1a4M [0 | PYKOBOJMTENIEM ILIAHY, peLIaTh TUIIOBBIE 3a1a4H 10
HalPaBJICHHOCTH TIOATOTOBKH 110 BEIOPAaHHOM BLIOPAHHOM HAIPABJIEHHOCTH | PEILATh TUIIOBBIE 3a1a4H 110 | BLIOpAHHOM
HAIpaBIEHHOCTH HOArOTOBKH BBIOPAHHOM HAaIpPaBIEHHOCTH
MOJIOTOBKH HATIPABJIEHHOCTH IOJITOTOBKU
IOrOTOBKH
BJIAIETh: OrcyrctBue |®parmMeHTapHOE B nenom ycnemnoe, Ho HE | B nenom ycneniHoe, HO B nenom ycnemnoe u
HAaBBIKOB [PUMEHEHNE HABBIKOB  |CHCTEMATHYECKOE coJiepIKalliee ONpeIeNieHHbIE |CHCTEMATHIECKOE
HaBbIKaMi OpraHAsaltin OpraHu3au MIPUMEHEHNE HAaBbIKOB poOeIbl MPUMEHEHUE MIPUMEHEHNE HAaBbIKOB
CaMOCTOATEIEHO HAyHHO- CaMOCTOSTENLHON OpraHu3aIuu HaBBIKOB OpraHU3aI[1H OpraHu3aIuu
HCCICNOBATCILCKON PaGOTBvI B Hay4YHO- CaMOCTOSITENILHON HAYYHO- | CAMOCTOSITEIBHON HAYYHO-  |CAMOCTOSTEILHON HAYYHO-
Hay"THO-HCCICA0BATCIIHCKON HCCIIEI0BATENbCKOM HCCIIEN0BATENBCKOM pabOThl |MCCIIEOBATENLCKON PabOThl |MCCIIEN0BATENLCKON
OpraHu3annu paboThl B HAYYHO- B HAYYHO- B HAYYHO- paboTHl B HAYYHO-
UCCIIEN0BATENBCKOM UCCIIEN0BATENBCKOM UCCIIEN0BATENBCKOM MCCIIEI0BATENBCKOM
OpraHu3aIuu OpraHu3aIuu OpraHu3aIuu OpraHu3aIuu

BJIAJIETD:
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HaBBIKaMU BSaHMO,Z[CfICTBPIH C YYCHBIMU U HAYUYHBIMHU I'pYyIIIIaMU, IPOBOAAIIMMHA UCCIICA0OBAHNUA B aHAJIOTHYHBIX HAIIPABJICHUAX

3HATD: OrcyrctBue |®parmenrapssle 3HaHus | HemonHelie 3HaHUA O CdopmynupoBaHHbIE, HO [Tonubie n

3HaHUii 0 MEPCIEKTUBAX U MEPCIEKTUBAX U NMPOOJIEMax |COAEPIKALINE OTIEIbHBIE CHUCTEMATHYECKHUE 3HAHUS O
TEPCIEKTUBBI M POOIIEMEI npo0OeMax pa3BUTHS Pa3BUTHS XMMUH; po0OEbl 3HAHUS O HEPCIEKTUBAX U
Pa3BUTHS XUMUH, XUMUH; (GyHIaMEHTAIBHBIX OCHOBAX |[EPCIIEKTUBAX M MPOOJIeMax |MpoOieMax pasBUTHSA
(ynnameHTaTbHbIE OCHOBBI byHIaMEHTaTbHBIX XHMMH, a TAKXKE HAYK O Pa3BUTHS XMMUM; XUMHU; PyHIaMEHTAIBHBIX
XUMHH, a TAKOKE HAYK O OCHOBAaxX XMMHH, & TAKKE | MaTepuazax (GyHIaMEHTAIBHBIX OCHOBAX |OCHOBAX XMMHH, & TAKIKE
Matepuranax HayK O MaTepuaiax XUMHH, & TAKKE HAYK O HayK 0 MaTepuanax

MaTepHanax

3HATD: OrcyrctBue |@parmenrapHsle 3Hanus |Henonusle 3Hanus o 3HaHusa | ChopMynupoBaHHbIE, HO [Tonnsie n

3HAHUH O IPUOPUTETHBIX O IPUOPHUTETHBIX coJepIKaIMe OT/eTbHbIE CHCTEMATHYECKHUE 3HAHUS O
TIPHOPUTCTHBIC HATIPABICHHA HaIpaBJICHUSX HAYYHBIX |HAIPABIEHHUAX HAYIHBIX POOJIEMBI 3HAHUS O IPHOPUTETHBIX
Hay4HBIX UCCICIOBAHNN B UCCIIEN0BAHNH B UCCIIENOBAHNMN B IPHOPUTETHBIX HaNpaBJIEHHUAX HAYYHBIX
OpraH13alnm, a TaKkKe OpraHW3alKy, a TAKKE  |OPTaHU3alluH, a TAKKE HAIPABJIEHUAX HAYIHBIX WCCIIENI0BAHNHN B
TIPUOPUTCTHBIC HATIPABICHHA [PUOPUTETHEIE NPUOPUTETHEIE HANIPABIICHUS | UCCIIENOBAHUMN B OpraHu3aLuK, a TAKKE
PasBUTH HAYKH, TEXHOIOTHN 1 HaIpaBJICHNUs Pa3BUTHs | Pa3BUTHUS HAYKH, OPraHU3alMK, & TAKKE IPHOPUTETHBIE
TEXHUKH B Poccuiickon HAyK{, TEXHOJIOTMH U |TEXHOJIOTUM U TEXHUKH B IPHOPUTETHLIE HAIIPABJIEHNS | HAIIPABJICHHS PA3BUTHUS
Oenepamuu TexHukH B Poccuiickoii  |Poccuiickoii denepanuu pa3BUTHS HAYKH, HAyKH, TEXHOJIOTHI 1

®denepanun TEXHOJOTUH U TEXHUKHU B TeXHUKH B Poccuiickoit
Poccuiickoii denepanuun Oenepanuu

YMEThb: OrcyrctBue |YacTUuHO OCBOCHHOE B nenom ycnemnoe, Ho HE | B nenom ycneniHoe, HO VYcenemHoe u

yMEHHH YMEHHUE TIPOTHO3UPOBATH |CUCTEMATHYECKOE YMEHHUE | COZIEPIKAIIEE OTIPEIETIEHHBIE | CUCTEMATHYECKOE YMEHUE

MMPOTrHO3UPOBATH COLIUAIILHBIC

MOCJIEICTBUS JEHCTBHUSI
XUMHYECKUX MTPOU3BOJCTB,

COCTaBJISITh IJIaH PabOTHI MO

3aJITaHHOU TEME

ColLIMaJIbHbIE
MIOCJIEACTBUS IEUCTBUS
XUMHNYECKUX
IIPOU3BO/JICTB,
COCTaBJIATh IJIaH PabOThI
0 3aJJaHHOU TEME

MIPOTHO3UPOBATH
COLIMaTIbHBIE TTOCTEACTBHS
HeﬁCTBHﬂ XUMHWYCCKHUX
MIPOU3BOJICTB, COCTABIATh
J1aH paboTHI 1O 3aIaHHON
TeMe

poOeIbl yMEeHue
IPOTHO3UPOBATH
COIIMAITbHBIE TTOCIEICTBHSI
JeMCTBUS XUMUYECKUX
MPOU3BOJICTB, COCTABIIATH
IUTaH pabOTHI MO 33JJaHHOM
TEMeE

MIPOTHO3HPOBATH
CollMaJbHbIE TIOCTEACTBUS
HeﬁCTBHH XUMHUYCCKUX
MIPOU3BO/JICTB, COCTABIISTh
J1aH paOOoTHI 1O 33TAHHOMN
TeMe
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