denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE YUpexKACHUE HAayKu MIHCTUTYT XUMUH

BBICOKOUMCTHIX BenlecTB uM. I'.I".JleBsAThIX Poccuiickon akageMnu HayK

[TPUHATO YTBEPXIAIO
VYuensim coBetom UXBB PAH Jupexrop UXBB PAH
IIporokon Ne 6 ot «30» 06 2015 . akanemMuk Yypoanos M.D.

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

«30» 06 2015T.

Pabouas nporpaMMa qUCHMILINHBI
HN30panHbIe rJ1aBbl HEOPTAHUYECKOH XMMUM

Hanpasnenne moaroToBku
04.06.01 «XuMuyeckne HAYKH»

HamnpasieHHOCTB TIOJTOTOBKH
02.00.04 «Dusznyeckas XUMHUSDY

Kpanudukarus BeITyCKHUKA
Hccneoosamens. IIpenooasamensv-ucciedosameins

dopma o0yyeHus
Ounas

Hwxnuit HoBropon
2015



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

Juctummaa «30paHHbIe TJIaBBI HEOPTAHUYSCKOW XUMUN» SIBISICTCS 00SI3aTEIILHON JTUCIIUTUTHHON
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 TEOPETHYECKHUE MOJIOKEHUS CICAYIOMUX Auciurind: "OO0mas XuMus 1 HeOpraHuvIecKast
xuMus" (METO/Ibl CHHTE3a HEOPTaHUYECKUX CoeArHEeHMH); "duznueckas XuMus'" (OCHOBBI TEPMOJIUHAMUKH,
KUHETUKH, BIIAJICHUE OCHOBHBIMH 3akoHaMu (Qusnueckord xumun); "Kpucrammoxumus" (cTpoeHue
Kkpuctajutmaeckux Ttein); "KBantoBas xummus" (METOH MOJEKYJSIPHBIX OpOMTANCH M €ro mpUOIMKCHHS);
"Xumudeckast TexHoJorus" (MeTo bl POPMHUPOBAHUSI HEOPTAHMYECKUX MAaTEPUAJIOB).

2. I[lnannpyemble  pe3yjbTarbl O00y4YeHUS] MO JUCUMILUIMHE, COOTHECEHHbIe €
IIaHupyembiMu pe3yiabTaraMu ocBoeHuss OOII (koMneTeHUAMYI BbINYCKHUKOB)

Tadoauua 1
[InanupyemMsble pe3yabTaThbl 00yUeHHsI O JUCIUIIMHE
Kox IlnannpyemMsble pe3yibTaThbl 00y4eHHs 10 JUCHUILIMHE (MOAYJIIO0),
¢hopmupyemoii XapaKTepu3yolue 3Tanbl JOpMUPOBAHUS KOMIIETEHIMii
KOMIIeTeHIHH
OIllK-1 31 3uamwb: coBpeMeHHBbIE CHOCOOBI HCIIOJIb30BaHUS WH(GOPMAIMOHHO-

KOMMYHMKAI[MOHHBIX TEXHOJIOIMH B BBIOpaHHOM chepe esaTenbHOCTH.

V1 Vmems: BHIOMpATh U PUMEHATH B MPO(HECCUOHATBHON AEATEIbHOCTH
JKCIIEPUMEHTAJIbHBIE U PACUETHO-TEOPETUUECKNE METO/Ibl NCCIIEJOBAHUS.
Bl Bnaoems: HaBbIKaMU TOMCKAa (B TOM YHCIE C HCIOJIb30BaHUEM
MH(OPMALIMOHHBIX cUCTEM U 0a3 OaHHBIX) MU KPUTHUUECKOIO aHalln3a
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
VHTEJJIEKTYAJIbHOU IEATENBHOCTH.

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,
TEXHOJIOTMH U TeXHUKHU B Poccuiickoit dexneparumu.

V1 Vmemwv: TpOrHO3UPOBATH COLMAIBHBIE IOCIEACTBUS JEHCTBUSA
XUMHUYECKHUX MPOU3BOJCTB, COCTABIATH IUIaH pabOTHI IO 3a/laHHOM TeMeE.
Y2 Vmemw: 1poBOOUTH UCCIENOBAHMS IO COIVIACOBAHHOMY C
PYKOBOJMUTENEM IUIaHy, pellaTh THUIOBBIE 3aJaud [0 BBIOPAHHOMN
HaIPaBJIEHHOCTH MTOATOTOBKH.

Bl Bnaoemv: HaBbIKaMH OpraHU3alldd CaMOCTOSITENIbHOM Hay4dHO-
HCCIIEI0BATENBCKONW PadOThl B HAYYHO-HCCIIEI0BATEIbCKON OpraHU3aluu.
B2 Bnaoemwv: HaBbIKaMU B3aUMOJICHCTBUS C YYEHBIMU U HayYHBIMH
IpynnaMu, IpOBOASIIMMHU UCCIIEOBAHNSI B AHAJIOTUYHBIX HAIIPABJICHHUSX.




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 CHUILTHHBI

Paszpnen 1. Xumus cTex1000pa3HOro cOCTOSIHUS BelleCcTBa

[Mpunnuner  knaccupukanuu  TBepAbIX Ted. Kpucrammmdeckoe, amopdHoe, CTeKI000pa3Hoe
cocrosiHue BemiecTBa. Copepxanue U 00beM Kaxaoro u3 noHsaTuil. CTekiioodpa3sHoe COCTOSHHE BEIIECTBA.
Cy1recTByronupe MOAXOAbI K ONPEISICHHIO W OIHMCAHUI0 CTEKI000pa3HOro coctossHus. CTPYKTYpHBIE
TEOpUU CTEeKI000pa3zoBaHus. KoOHIEMIUs CTPYKTYpPHBIX €IUHUIl. TepMOoauHAMUYECKHEe W KUHETHYECKHE
TEOpUHU CTEeKI000pa3oBaHusa. Kpurepun, XxapakTepu3yromue criocOOHOCTh BENIECTB K CTEKIIO00Pa30BAHHMIO.
OCHOBHBIE KJIACChI HEOPTAaHUYECKUX CTEKOJ, UCXOMASI U3 CTPYKTYPHl U XUMHUYECKOW MPUPOJBI 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/IKB&HI/IS[ W KpUCTAJIIIN3alnuAg
cTekoll. TepMoaMHAMUKAa U KHMHETHKA MPOIECCOB. MeTOAbl MCCIENOBAHUS JIMKBAIIMH M KPUCTALTU3ALNN
cTeko. Peomorus crekmooOpa3yronux paciiaBoB. HbIOTOHOBCKOE M HEHBIOTOHOBCKOE TEUEHHE PACIIIIaBOB.
OnTHyeckast IpO3pavHOCTh CTEKIO000pa3HBIX MaTepPHAIOB KaK KOMIUJIEKCHOE CBOWCTBO. BiusHue npumeceit
n JedeKTOB HEMpephIBHOW CETKM Ha CBoicTBa crekia. (DYyHKIMOHAJIbHBIE MaTepHallbl Ha OCHOBE
HEOPraHWYECKUX CTeKoJ. CTeKII000pa3HbIe MaTEPHAIIBI JISI ONTOIICKTPOHUKH M BOJIOKOHHOM OTITHKHU.

Pa3nen 2. Teopusi noisipu3anum HOHOB




Pa3Butue npencraBneHuid 0 XUMHUYECKOM CBA3UM. (OCHOBHBIE KOHULEMUHUM XUMHUYECKOW CBSI3HU.
KoBaneHTHas CBA3b M €€ ONHCAaHUE C TOYKH 3PEHUS METOJOB BAJICHTHBIX CBS3€d M MOJIEKYJISIPHBIX
opbutaneii. MoHHas CBS3b M €€ PacCMOTPEHHE C TMO3UIUI 3IEKTPOCTATUYECKON TEOpUHU U TEOPHH
noJisipu3anuy MoHOB. OnKcaHne KOBAJICHTHOM NOJISPHOM CBSA3H C TOYKH 3PEHUS IIPEICTABICHUN O pa3Inyuy
3IEKTPOOTPULATEIIBHOCTA aTOMOB U IOJIAPU3ALIUM UOHOB.

[TonApusyromee neiCTBUE U NOJIAPU3YEMOCTh KaTUOHA M aHMOHA. [londpusyroniee nelcTBUE HOHOB U €r0
3aBUCUMOCTh OT pajlyca HOHA.I0 €ro 3apsAga M CTPOCHUS D3JICKTPOHHOU oOomouku. I[lomspusyromuii
IIOTEHLIMAJ KaK KOJUYECTBEHHAsl XapaKTEPUCTUKA MOJIIPU3YIOILEro AelcTBUs KatnoHa. IlomsspusyemMocts n
€e CBs3b C MOJICKYJISIPHOW 3JIEKTPOHHON pedpakiueil. IKCIepUMEHTAILHOE ONpeAeIeHUE IICKTPOHHON
pedpakuuu aToMOB, MOJIEKYJ M HOHOB. 3aBUCHUMOCTh IOJIIPU3YyEMOCTH HMOHA OT €ro pajauyca, 3apsja,
CTPOEHUS SJEKTPOHHON 000IOUKH.

Mexanu3m  nossgpuzauud  MOHOB.  CTaHIApTHBIM  cioy4yall  MOJIIPU3ALMOHHOIO  B3aUMOJACHUCTBHS.
JIONOMHUTENBHBIN TONsIpu3aoHHbl ¢ dext. Kontpnomspuzanus. BinusHue HOHHO-MOJEKYISIPHOTO
OKpY)K€HHMsI Ha TIyOMHY M XapakTep IOJApHU3aLMOHHOIO B3auMoAeHcTBUsA. OpHEHTAUMOHHBIA U
ne(pOopMaIMOHHBIH 3Talbl MOJIIPU3ALMOHHOTIO B3aUMOAECUCTBHUS.

Bnusaue »sddexta nonsgpuzanuMd HMOHOB Ha (U3MYECKHE CBOWMCTBA BeELIECTBA. 3aBUCHUMOCTb THUIIA
KPUCTAJJINYECKON PELIETKH OT MHTEHCUBHOCTH MOJISIPU3ALIMOHHBIX 3(dexToB. BnusHue nonspusanuu
HMOHOB Ha IIOBEJCHHE KPUCTAJUIMYECKHMX Tel INpU HarpeBaHuu. lIpenckazaHue HampaBieHUS HW3MEHEHHUS
KPUCTAJUIMYECKOM CTPYKTYpbl BeEIlECTBA IIPU €ro HarpeBaHuu. BimsHMe mnojspu3anvy HOHOB Ha
TemIeparypy IuiaBieHus BemecTBa. OOCyKaeHne OKPaCKU HEOPraHMYECKUX BELECTB U €€ MHTEHCUBHOCTH
C TOYKH 3PEHMS IPEICTABICHUN O MOJAPU3ALNH HOHOB.

Bausinue s¢¢exTtoB mnonsgpuzanuM HMOHOB Ha XMMHUYECKHE CBOICTBAa BELIECTB. 3aBHCHMOCTb
TEPMUYECKOH YCTOWYMBOCTH BEIIECTB OT HWHTCHCUBHOCTH MOJSAPU3AUOHHBIX d3(dexToB. BnmsHue
IOJIAPU3aLlMU MOHOB HA PaCTBOPUMOCTbh MOHHBIX BEIIECTB U CTENEHb UX JUCCOLMALUU B pacTBope. Okpacka
pacTBOpPOB HMOHHBIX coenuHeHui. OOCYXKJIEHHE TMPOIECCOB THUAPOJM3a COCIUHEHUM C TO3HIUI
IOpEJCTaBICHUA O mojspu3auuu HOHOB. OOBACHEHHE KUCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX CBONCTB HEOPraHWYECKUX BEIIECTB C TOYKHM 3PEHHMs NMPEACTABICHUN O MOJSPU3ALNH
VOHOB.

Pa3nen 3. XumMusi KOOpAUHANMOHHBIX COETMHEHM.

OcHoBHBIE TOHATHS U omnpeneneHus. KommiekcHoe coeanHenue. Buemnss cdepa. BryTtpenHss
chepa. KommnekcoobpazoBatenb (LeHTpalnbHbIN aToMm). Jlurauasl (agaenasl). KoopauHamuonHoe 4ucio.
HenratHoctb. MoctukoBble nuranasl. Kmacrepsl. OCHOBHBIE IOJIOKEHHS KOOPAMHALMOHHOW TEOPHUH
A.Bepuepa. ['maBHas u moOouyHas BajeHTHOCTH. Kiaccuukaiuss KOMIUIEKCHBIX COCIHMHEHUH.
Knaccudukanus no 3apsay BHyTpeHHe# cdepsl. HelTpanbHble, KaTMOHHBIE M AHUOHHBIE KOMIUIEKCHI.
Knaccupukanus mno mnpupoae Juranjga. AKBaKOMIUIEKCH, aMMHAKaTbhl, T'MJIPOKCHUKOMILIEKCHI,
alMJIOKOMIIEKChI, KAPOOHUIIBI, CMEIIAHHOIUTaHIHbIe KOMIUIEKChl. Kitaccudukanus mo 4yuciy HeHTpaabHbIX
aTOMOB BO BHYyTpeHHell cdepe. OmHOsACpHBIE W MHOTOSACPHbIE KOMIUIEKChl. (OcoOble TpyIIbI
KOMIUIEKCHBIX COEIMHEHUH. XenaTbl, IBOWHBIE COJIM, W3O0NOJIHMCOEAUHEHNUS, TETEPONOINCOECIUHEHMS.
W3omepust  koMmIUleKCHBIX — coequHeHuid.  CTpykTypHas  u3zoMmepus. MexaychepHas  uzomepus
(MOHM3allMOHHAsA, THIpAaTHAas, MOJIEKYJIsipHas (cojbBaTHas) u3oMmepus). JlurangHas usomepus (M30MepHs
JIUraHja, cBszeBas (coseBasi) uzomepus). KoopaumnanumonHas uzomepus (MeTamepusi M IOJUMEPHS).
[TpocTpaHcTBeHHast n3oMepusi (reoMeTpruecKasl U onTudeckas uzomepus). HomeHkiaTypa KOMIUIEKCHBIX
coenquHeHnil. TpuBuanbHass M cUCTeMaThyeckas HoMeHKiartypa. [lpaBuna ¢dopMupoBaHusi Ha3BaHUMN
KAaTHOHHBIX, HEUTPAJIbHBIX U AHMOHHBIX KOMIUIEKCOB. YKa3aHHE YHWCIA JIMTAHAOB, MPUPOABI JIMTAHIA U
CTETeHU OKUCIICHUS LEHTPAIbHOIO aToMa. YKa3aHue YKciia CIOXKHBIX JIMTaHA0B. YKa3aHHe Ha MOCTUKOBBIE
JUTaHIpl W JIMTaHAbl, KOOPJMHUPOBAHHBIE HECKOJBKMMM aToMaMu. COCTaBIEHHE CHCTEMATHUYECKUX
Ha3BaHMM KOMIUIEKCHBIX coequHeHHuil. TepMoanHaMuyeckass U KHHETHYECKas CTaOMIIbBHOCTh KOMILIEKCOB.
VYcroiiunBble W HEYCTOMUMBBIE KOMIUIEKCHL. VIHEepTHble W JaOuibHBIE KOMIUIEKCH. OOCyxkIeHue
TEPMOJUHAMUYECKON CTaOMJIBHOCTH KOMIUIEKCOB C TMO3ULUNA TEOPHUM JKECTKMX M MSATKUX KHUCIOT H
ocHoBaHui. Ilpupoma XuUMHYECKOW CBSI3M B KOMIUIEKCHBIX COEOUHEHMsIX. OCHOBHBIE HJEH METOJA
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BaJICHTHBIX CBS3€H, TEOPUU KPUCTALUTUYECKOTO TOJIS, METOJa MOJICKYJISIPHBIX OpOUTANell W TEOPUU IOJS
JUraHaoB. MeToI0IOrM4ecKoe 3HAaYE€HUE TEOPUU CTPOCHMS KOMIUIEKCHBIX coeauHeHud. IIpenckasanue
CTPOCHHUSI U CBOMCTB KOMILIEKCHBIX COEIMHEHUU C TMO3UIMN METOJa BaJIEHTHBIX cBsized. OmnpeneneHue
ANEKTPOHHONW KOH(Urypaluu UEHTpajJbHOro aroMa. BHemHeopOWTanbHbIE W BHYTPUOPOUTANILHBIC
KOMIUICKCBI. BBICOKOCTTMHOOBBIE M HU3KOCITMHOBBIE KOMIUICKCHI. POJIb MpUpOsl IUTaHAa B 00pa30oBaHHUH
BHEITHEOPOUTAJIbHBIX U BHYTPUOPOUTAIBHBIX KOMIUIEKCOB. [Iperncka3zaHne KMHETUYECKOW YCTOWYMBOCTH
KoMIUIeKcoB. OTHECEHHE KOMIUIEKCHOTO COCJMHEHHUS K BHEIIHEOPOUTAIBHBIM M BHYTPHOPOUTAIHHBIM
koMmIuiekcam. I[lpenckazanue KOOPAWHAIMOHHOIO YMCIA, TUNA THOPUIN3ALUU U FEOMETPUUECKON (OpPMBI
KOMIUIEKCA U €r0 MarHUTHBIX CBOMCTB. lIpenckazanue CTpoeHUsI U CBOMCTB KOMIUIEKCHBIX COCIMHEHUN C
MO3UIUI Teopuu Kpucramimdeckoro mnois. [IpeackazaHue OTHOCHUTENBHOIO PACHONIOKEHHUs opOuTanei
LEHTPAJIBHOTO AaroMa B TIOJIE JIMTAaHAOB OKTa APUYECKOW, TETPA3APUUECKON M IJIOCKOKBAIPAaTHOM
cummerpun. [lapamerp pacmierieHus. Criekrpoxumudeckuil psif. OICHKAa BEJMYMHBI paciieruieHus 0-
[IOlYPOBHS LIEHTPAJILHOTO aTOMA. 3allOJHEHUE PACLIEIUIEHHOTO YPOBHS 3JIEKTPOHAMH B CIy4yae JIMIaHJOB
cliIbHOrO M cnaboro moms. [Ipeackazanue OKpacku KOMILIEKCHOTO COEAMHEHHS W3 3HAYEHUS MapameTpa
pacmervieaust. [IpenckasaHue MOBEACHHS KOMIUIGKCA B MAarHMTHOM IIOJIe. DHEPrusl CTaOWIIH3aIiH
kpuctammuueckum mnojiem (DCKII). Pacuer DCKII nyist okTasapuyueckux M TETPadApUUEeCKUX KOMIUIEKCOB,
0o0pa30BaHHBIX JIMTAaHIAMH CHUJIBHOrO W cnaboro mons. [IpenckaszaHue KHUHETHUYECKOH YCTOWYHMBOCTH
KOMIUIEKCOB C TO3UIMH TEOPUM KPHUCTAUIMYECKOTO TMOJs. XelaTHble KOMIUIEKCHI. XeNnaTHbIA 3(QeKT.
[MpaBwio mwmkioB. I[lpumepbl XxenarooOpa3yooIIUX JUTAHI0B. BHYTPUKOMILJICKCHBIC COCIUHCHHS. T-
Kommnekcel. ObOpazoBaHue KOOPAMHALMOHHOM CBSI3W B T-KOMIUIEKcax. [Ipumepsl T-KOMILIEKCOB. -
JlatuBHOE B3amMoJjeiicTBie Ha mpumepe (epporeHa u Ouc-(0eH30)XpoMa. XUMHUYECKHUE PEAKIUU C
y4acTHUEM KOMILUIEKCHBIX COeAMHEHUN. Peakuuy nepeMeleHus JUraHioB MEX/1y BHEIIHEH M BHYTPEHHEU
cdepamu. [ucconmanusi KOMITICKCHBIX COCMHEHUI 10 BHEIIHEH W BHyTpeHHEW cdepam. CTyneHuaTble u
obmiye (moyHbIe) KOHCTaHTHI OOpa3oBaHus. KoHCTaHTa HECTOWKOCTH. PacueT HOHHBIX paBHOBECHH B
pacTBOpax KOMIUIEKCHBIX COeIMHEHU. Peakuuuy 3aMelenus nuraija. {uccounaTuBHbIA M aCCOUUATUBHBIN
MexaHu3Mbl 3amelnenus. [IpeacraBienue npoueccoB AUCCOLMAIMN KOMIUIEKCA KaK MPOLECCOB 3aMEeIEHUs
JUTaHAOB MOJEKylIamMu BoAbl. CTEpeoXHMHsI MPOLIECCOB 3aMENICHUS B KBAJIPATHBIX M OKTadAPUUYECKUX
KOMIUIeKcax. SIBiaeHue TpaHc-BiusiHUA. Pan Tpanc-nusiHus. [lpeackasaHue CTpoeHus TPOAYKTOB
3aMEIIeHHs ¢ TIO3UIUN MPECTaBICHUN O TpaHC-BIUSHUM. [lepepacnpeseneHue TUraHaoB U 00pa3oBaHUE
CMENIaHHBIX KOMILIEKCOB. BHYTpUMOIIEKYIIsipHbIE NMPEBPALEHUS KOMIUIEKCHOTO COEAUHEHUsI. XUMUYECKUE
MpEBpAIICHUs] KOOPJAWHUPOBAHHBIX JUTaHAOB. [IpoTOHMpOBaHME W JAENPOTOHUPOBAHHE JIUTAHA.
I'mapokconsiuuss u ee mocnenctsus. lIpeogosnieHne TUIPOKCONSLMM B KHUCIBIX U IIEJTOYHBIX CpElax.
N3omepuzamust nurangoB. Peakuuu mnpucoeaVHEHHUs, BHEAPEHUS W KOHJACHCAIIMM C OPraHUYeCKUM
KOOPJAMHUPOBAHHBIM JIUTAaHAOM. MeTamIOKOMIUIEKCHBIM Katanu3. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
MpEBpaIICHUs] IIEHTPAJLHOTO aroma. BiusHue TPUPOABl JUTaHAa Ha 3HAYEHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX TMOTEHLIMAIOB TMPEBPALICHUN LEHTPAJbHOTO aroMa. 3HA4YeHHE KOMILIEKCHBIX
COEIMHEHUI B IPUPOJE, TEXHOJIOTHH, CETbCKOM X031CTBE, MEIUIIMHE.

4. Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

JUis ToCTHKEHUs MIaHUPYEMBIX Pe3yJIbTaTOB 00yUeHUs], B TUCIMIIMHE HCIIOJIB3YIOTCS Pa3IuuHbIe
o0pa3oBaTeNbHbIe TEXHOIOTHU:
MH(OPMaLlMOHHO-PA3BUBAIOLINE TEXHOJOTHH (CaMOCTOSITEIbHOE M3yYEHUE JIUTepaTyphl, IPUMEHEHNE
HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUHA Ui CaMOCTOSITEIbHOTO TIOMOJIHEHUS 3HAHUM, BKIIOYast
HCIIOJIb30BaHUE TEXHUYECKUX U DJIEKTPOHHBIX CPEJICTB MHPOPMAIUH);
JesITeIbHOCTHBIE MTPAKTUKO-OPHUEHTUPOBAHHbIE TEXHOJIOTHH (aHa U3, CPABHEHUE METOJIOB MPOBEIECHUS
XUMHUYECKHX M (U3UKO-XUMHUECKUX HCCIEeIOBaHUN, BBHIOOP METO/a, B 3aBUCUMOCTH OT OOBEKTa

UCCJIEIOBaHMSI B KOHKPETHOM CUTYallUU U €ro MpaKTUYecKas peaan3aius);



pa3BHUBaIOIIME MPOOIEMHO-OPUEHTHUPOBAHHBIE TEXHOJOTUU (y4eOHble IUCKYCCHUHU, 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 PA3/JENIOB JUCHUIUIMHBI MPU BBITOJHEHUH HHIVUBUAYAIbHBIX 3agaHui. CaMocTosTeNnbHAas
pabota nojakperuigercss y4eOHO-METOAMUYECKUM U HH(OPMAILMOHHBIM O0ECIEYeHHUEM, BKIHOYAIOIIUM
yueOHUKHU, y4eOHO-METOANYECKHUE TOCOOUSI.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIsIETCs B hopMe onpoca.
HToroBsiii KOHTPOJIb IPOBOJUTCS B BUJE 3a4eTa.
KoHTposbHBIE BOIIPOCH! K 3a4€Ty:
1. Onpenenenue crekna U cTeKI000pa3HOro coctosHus. OTanuue cTeKsia OT KpUcTajuia i aMop(pHOro
BEIIIECTBA.
2. MeTtonbl SKCIIEpUMEHTATBHON HICHTU(UKAIIUH CTEKIO00PAa3HOTO COCTOSHHSL.
3. OCHOBHBIE XUMUYECKHE KJIACCHI CTEKI000Pa3yIONIUX BEIIECTB.
4. BelpaxkxeHue 00JIaCTH CTEKJIO00pa3yIOIIUX COCTABOB B IBOMHBIX U TPOWHBIX CUCTEMAX.
5. IloHsiTHE HENpPEepbIBHOM CETKU B CTEKJIE (IIPEACTaBICHHs 3axapruaceHa).
6. [lonsiTHE O TemmepaType CTEKIOBaHHUS.
7. lloHaTus 00 WHOWBUAYAJIbHOM M YCIOBHOM CTeKJI00Opa3oBaTensix. OQPQPEKT 3BTEKTHKH B
CTEKJI000pa30BaHUH.
8. BiusiHue cKOpOoCTH OXJIaXIeHHs! pacljlaBOB Ha CIIOCOOHOCTD K CTEKJI000pa30BaHMIO.
9. KuHeTn4eckue Teopun CTEKI000pa30BaHUsI.
10. CtpyKTypHBIE H SHEPTeTUIECKHAE KPUTEPHUU CTEKIIO00pa30BAHHUS.
11. T'omoreHHas ¥ reTeporeHHasl Kpucrauimsanus crekoi. CXoICTBO U pa3indue.
12. Kpurepun ycTOWYMBOCTH CTEKOJ K KPUCTAIITH3ALMH.
13. 30b-T€H METO TIOTYYEHUS CTEKOIL.
14. XapakTtep TemmepaTypHO 3aBUCHUMOCTH CKOPOCTH 3apojiblllie00pa3oBaHUsl KPHUCTaUIMYECKOU
(a3bl U TMHEHHOM CKOPOCTH POCTa KPUCTAILIOB.
15. Metoasl wuccneqoBaHUS KMHETHKH KpHUCTAIM3alMKM CTekod. Ilpumepsl cTekon ¢ BBICOKOH

YCTOWUYMBOCTBIO K KPUCTAJUIM3ALNN.



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

17. PamuanpHBId TPO(UIL CKOPOCTH TEUEHHUS B KPYIJIOM KaHale /i HBIOTOHOBCKOW H
BSI3KOTUIACTUYECCKON KHUIKOCTH.

18. Ctpoenue cTeKOJI ¢ TO3UIMH KOHUEHIIUN CTPYKTYPHBIX €TUHUII.

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

20. OcHOBHBIC MEXaHU3MBI OCITA0JICHHUS CBETOBOTO IMOTOKA MPH MPOXOXKICHUH Yepe3 ICKTPUICCKYIO
ONTHUYECKYIO Cpeny.

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

22. MexaHu3M TMOJSIPU3ALMM  HMOHOB.  JIOTIOJIHUTENBHBIA  MOJIIPU3ALMOHHBIA  APPEKT ¢
KOHTPITOJISIPU3AIIHS.

23. Bousinue a3 dexra nossipusanui HOHOB Ha (PU3MYECKUE CBOMCTBA BEIECTBA.

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 COSAMHEHUH.

27. VI3oMepusi 1 HOMEHKJIATYpa KOMIUJICKCHBIX COSMHEHHIA.

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

29. [Ilpeacka3zaHue CTPOCHHSI U CBONCTB KOMIUIEKCHBIX COEIMHEHUN C TO3UIUH TEOpHH
KPUCTAITTYECKOTO OIS

30. Jlucconmanusi KOMIDICKCHBIX COSAMHCHHIA B PAaCTBOPE.

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

32. SIneHue ruAPOKCOIALUU.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJIA aTTECTAllUM 110 JUCHUIIIMHE

6.1. Ilepeuenv KomnemeHUuil 6bINYCKHUKOE O00pA308AMENbHOI RNPOZPAMMBL C YKA3ZAHUEM
pe3ynbmamog o0yuenus (3Hanuil, yMmenuil, 61a0eHuil), XapaKmepu3youjux Imansl Ux opmuposanus

Omnucanue TMoOKa3zaTeied W KPUTEPHUEB OICHUBAHUS KOMITETCHIIMH Ha pPa3IUYHBIX JTamax HxX
(dbopMHpOBaHUS IPUBEICH B IPUIOKEHUH 1.

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

3auTeHo 3HaHWE OCHOBHOTO COJIEPKaHHUS Pas3[eioB JUCIMIUIMHBI, JOMYCKAOTCS
HETOYHOCTH, HAPYIIEHUS B TOCJIEIOBATEILHOCTH W3JIOKEHUS Marepuaa.
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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 JUCLUUILIAHBI.
Nmerommxcsi 3HaHUNW HEIOCTATOYHO JIJIi OCBOCHHS JAUCITUIUIMH TOCIEAYIOIINX
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/e YKa3aHbl KPUTEPUU OLEHHBAHUS pE3yJIbTaTOB OOY4YEeHUS U
[Tnanupyemble pe3ysbTaThl 00yIeHUs.
KoHTposibHBIE BOIPOCHI K 3a4YETY:

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

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

2. MeTopl SKCIIepUMEHTAIBHON HIeHTUGHKAUHU cTekiioo0pasnoro coctosHus(ITK-1) (OIIK-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. Tlonstus 00 WHAMBHUIYalbHOM W YCJIOBHOM CTEKI0ooOpazoBarensx. DPQEKT 3IBTEKTUKU 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 ucCCNnenOBaHUS KUHETHUKM KPUCTAUTU3AIMU CTEKOJ. [IpuMephl CTEKON ¢ BBICOKOM

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

16.0mnpeneneHre TeMIepaTypsl CTEKJIOBAaHHWS ¥ KPHCTALIM3AIMH MeToloM audepeHnansHo-

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



17. PammanpHbli TpOoQHUIb CKOPOCTH TEYEHUS B KPYIJIoM KaHalle 1 HBIOTOHOBCKOM U
Bsi3Kortactuueckoit sxuakoctu (ITK-1) (OITK-1).

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

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

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

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

22. MexaHu3M TOJISIPU3AIMM  HOHOB.  JIOTOJHUTENBHBIA  TONSIPU3ANMOHHBIA  dhdekT wu
kouTtpronspusanus ([TK-1) (OITK-1).

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

24. Bausuue 3¢ dexra moaspusanii HOHOB Ha TEPMUYECKYIO ycTroitunBocTh Bemiecta (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. Iuccornmaius KOMILICKCHBIX coeauneHnii B pactBope (I1K-1) (OITK-1).

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

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

7. Y4yeOHo-MeTOoAMYECKOEe U MH(OPMAITMOHHOE o0ecnedeHne JUCHUIIMHBI (MOXYJIA)
a) OCHOBHAsI JIUTepaTypa:
1. H. T'punByn, A. DpHio. Xumust 5JIeMeHTOB [ DnekTpoHHBIN pecype] : B2 1. T. 1/ ; mep. ¢ anrin. —
2-¢ u3. (911.). — DIeKTpoH. TekcToBble aaH. (1 ¢aiin pdf : 664 c.). — M. : BUHOM. Jlaboparopus
3HaHui, 2014. B 3jiekTpoHHOI hopme
2. O.JI. Xacanog, /Ipmmmc 2.C., buk6aeBa 3.I". MeToap1 KOMIaKTUPOBAHUS W KOHCOJIHIAIHH
HAHOCTPYKTYPHBIX MaTEePHANIOB M U3/CTHI [ DIEKTPOHHEIN pecypc] : yuebHoe mocodwue. - I1. U3 . -
Tomck: Tomckuit nonutex. YH-T. B asiekTpoHHoii popme
3. V. XaprmanH. OuapoBaHHe HAHOTEXHOJOTHH [ DJIEKTPOHHBIN pecypc]; mep. ¢ HeM. - 3-e u3ll. (3IL.). -
M.: BUHOM. Jlaboparopwus 3Hanwuii, 2008. — B dj1eKTpoHHO# dopme



4. Tperbskos I0./1. u np. Heoprannueckast Xumusi. XuMusi 3J1€MEHTOB: Y4eOHHK B 2-X Tomax. T.1./
10.J1. Tperbsikos, JI.1. MapteiHenko, A.H. I'puropses, A.1O. lluBaaze.—2-e uzn., nepepad. u 101, —
M.: U3n-Bo MI'Y; UK «Akanemkuuray, 2007. B ajexTponHoii ¢opme

5. Tpetwsxor FO. /1. u np. Heopranuueckas xumusi. XuMus 3JIEMEHTOB: Y4eOHHK B 2-X Tomax. T.2./
0. . Tpetbsxos, 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 0ymaxuoi ¢popme

6. Jlykomckuii }O.51., 'amOypr 10.J].du3nKo-XMMHUYECKHE OCHOBBI AJIEKTPOXUMHUU. — M.: HTEmeKT,

2008 r. B OyMasKHOM M 3JIEeKTPOHHOI (hopme

I'epman P.Ilopomkosas Metasyprus ot A 1o . — M.: UaTennekr, 2009 r. B OymakHOM BuUjae

Bentypa I'., Puzerapu JI.MckyccTBO kpuorenuku. — M.: Unrennext, 2011 B Oymaxxnom Buae

9. Jleencon M.A.Xumus B TEXHOJIOTHSX HHIYCTpHAIbHOTO oOmecTBa. — M.: Mutemnekr, 2011 1. B
OymazkHoi gopme

10. Ko3un JI.®. OU3NKOXUMHUS B METAJLTYPIrHUsl BBICOKOUUCTON PTYTH U €€ crutaBoB; OTB. Pen.
Ky6nanosckuii B. C.; AH Ykpaunsl. UaT-T 0011. 1 Heopran. — Kues: Hayk. nymka, 1992. B
OymaxxHoi ¢opme

11. UIpaiiBep . Otkunc [1. Heoprannueckas xumus. T. 1, T. 2. M.: Mup, 2004 B 6ymakHoi 1
3JIEKTPOHHOI popme

o N

12. Topuues WU.I"., 3aiines b.E., Kunpusiro H.A. PykoBoICTBO 110 HEOPTaHUYECKOMY CHHTE3Y: Yuel.
1oC. IS BY30B. - 3-¢ u31. M.: Xumus, 1997 B 6ymaxuoii ¢popme

13. Kapanerbsiay M. X., [Ipakun C.M. O6mas u Heopranudeckas xumus: Y4e0. ais By3oB. M.: Xumus,
2001 B 6ymaxkHO¥ H JIeKTPOHHOH dopme

14. Korron @., Yunkuncon [x. CoBpeMeHHas HEOpraHu4eckasi XuMusi. XuMUsl IepexoTHbIX
anemenToB. U.1, U.2, Y.3. M.: Mup, 1969 B GymaxHo# H 3JieKTPOHHOIi ¢opme

0) 10MOJIHUTE/ILHASA JIUTEpaTypa:
1. B.B. Crapoctun. Martepuanbl 1 METOIbl HAHOTEXHOJIOTUH [ DNEeKTPOHHBIN pecypc] : yueOHoe
nocodue — 4-e u3f. (971.). — DIeKTpoH. TekcToBbie naH. (1 ¢aitn pdf : 434 c.). — M. : BUHOM.
Jlaboparopus 3nanuii, 2015. http://znanium.com/catalog.php?bookinfo=544238 B >;exTpoHHOI
dhopme
2. I.W. Peoxonkos, B.B. JIésuna, 3.J1. J3umsurypu. Hanomarepuansl [ DneKTpOHHBIH pecypc] :
yaeOHoe nocodue /— 4-e uza. (91.). — M. : BUHOM. JlaGopatopus 3nanwuii, 2014. — 368 c.
http://znanium.com/catalog.php?bookinfo=542646 B 3;exTpoHHOii hopme
3.Korron @.A., Yunkuucon JIxx. OcHOBEI Heopranudeckoi xumun. M.: Mup, 1979 B 6ymaxkHoii
dopme 2 3Kk3.
4. Ilapta O. Hexotopsle riaaBbl CTPYKTYpHOI Heopranudeckoi xumun. M.: Mup, 1993 B 0ymaxHoii
(popme
5. Crenun B.J1. , lIBetkoB A.A. Heopranuyeckast xumusi: YueO. 1 By30B. M.: Beicir. mik., 1994 B
OymaskHoi gopme 2 IK3.
6. ®pumantn M. Xwumus B geticteun. T.1, T.2. M., 1998 B 6yma:knoii popme
7. Hlrpaycc C. Pemebnuk k yueonuky "Heopranuueckas xumus" J1. Hlpaiisepa, I1. Otkunca. M.:
Mup, 2004 B OymaxHoi ¢gopme
8. bapanos B.IO., pex. M3oromnsl: cBoiicTBa, monydeHue, npumeHenne. M.: @uzmariur, 2005 B
OyMasKHOM M 3J1eKTPOHHOI (popme
9. Jlunuu P.A. Monouko B.A. Auapeesa JI.JI. XuMuyeckue cBOWCTBa HEOPTAHMUECKUX BEIIECTB:
VYue0. Iloc. nns By3oB. M.: Xumus, 2000 r. B OyMasKHOM M 3JIeKTPOHHOI (popMme

B) mporpammHoe obecriedenre u HTepHET-pecypChl

http://elibrary.ru
http://H36.pd

http://info.sciencedirect.com/techsupport/journals/freedomcoll.htm
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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) NEPUOANYCCKUE U3 JaHU:

Joxnanel AkaiemMuu HayK
KypHan aHanmuTUYECKOH XUMHUK
Kypnas HeopraHU4eCcKOl XUMUU
Kypnan puznueckoit XuMuu
3aBozckas gabopaTopus

N3Bectus BY3: Martepuanbl 2JIeKTPOHHON TEXHUKHU
KBanTOBas s3nekTpoHuka
Komnnounneiii xxypHain
Macc-cnekrpomerpus

10. Meramsl

11. Mup usmepenuit

12. Heopranmdeckue MaTepHabl

13. OnTHKa U CIEKTPOCKOTHS

14. OnTrueckuii xxypHan

15. IlepciekTUBHBIE MaTEpHUAIIBI

16. TeopeTuueckrie OCHOBBI XMMUYECKOM TEXHOJIOTUU
17. Ycenexu xumun

18. ®usnka u XuMHS CTEKIIa

19. ®oToHuka

20. Xumust 1 )KU3Hb

21. DHIUKIIOE NS HH)KEHEPa-XUMHUKa

CoNo~LNE

15. MartepuaibHO-TEXHHYECKOE o0ecneyeHne TUCUMILTHHBI (MOIYJIA)
HoyTt0yk, Meana-npoeKkTop, SKpaH.

HpOFpaMMHOC obecrneucHue I ACMOHCTpaliun CH&IZ,I['HPGSGHT&LIHIZ.

[TporpammMa cocTaBiieHa B COOTBETCTBUM C TPEOOBaHUSIMHU CIIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
1. ®enepanbHbIil rocyaapCcTBEHHBIM 00pa30BaTeNbHBINA CTaHIAPT BBICIIETO 0Opa30BaHMsI 110 HAIPABICHUIO
noarotoBku 04.06.01. Xumuueckue Hayku (ypOBEHb MOJTOTOBKH KaJpOB BhICIIEH KBaTM(UKALIUN) - TPUKA3
MuHOOpHAYKH Poccun oT 30.07.2014 Ne 8609.
2. TMacmopt HayuHoi cnenuanbHocTd 02.00.01 — Heopranmveckass XuMusi, pa3pabOTaHHBIN PKCIIEpTaMu
BAK Munobpuayku Poccun B pamkxax HomeHknatypsl crnenuanbHOCTEH Hay4yHBIX paOOTHHKOB,
yTBEpKIeHHOH npukazoM MunobpHayku Poccun ot 25.02.2009 r. Ne 59.

ABTOpBI:

Hayunslil pyKOBOIHTENB, aKaIEMHUK YypOanos M.D.
K.x.H. Tpommn O.1O.
Penensenr

3aB. JITBC, unen-kopp. I'ypesiHoB A.H.
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Kaprsl koMnerennuii, B pOpMHUpPOBAHUM KOTOPOH y4aCTBYeT AUCHMIIIMHA

[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 CIIOCO0ax 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 cepe 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 U IPUMEHSThH B YMEHUU HCIIOJIb30BAHNE YMEHUS |CHUCTEMATUYECKOE coJieprKallee OTAEIbHBIC BBIOMPATh M UCIOIB30BATh
npodeccnoHanbHOM BBIOMpATh U HCIOJIb30BaHNE YMEHUS MpOoOEIIbI UCTIOIb30BaHHE AKCIIEPUMEHTAJILHBIE U
JESTEIBHOCTH HCII0JIb30BATh BBIOMPATh M UCHIONIB30BaTh | yYMEHHsI 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 HAYyYHOW |HAy4YHOM 3aJa4u METO/BI JUIsl PEILIECHUS

3a7a4u Hay4HOU 3a/1a4H
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 TEXHUUYECKON MHPOpPMAIMK |HAYYHOU U TEXHUUYECKOM TEXHUYECKON HHPOpMaIIH
TEMaTUKE TPOBOAUMBIX uHpopMaIU
MCCIIEJOBAHMI
BJIAAETD: OrcyrcTBue |@parmeHTapHOE B nenom ycnemnoe, Ho He | B nenom ycrneniHoe, HO YcneuHoe u
HaBbIKaMU TUIAHUPOBAHUS HaBBIKOB MIPUMEHEHNE HABBIKOB  |CHCTEMAaTHYECKOe coJieprKalliee 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 TTOJTyIaeMbIX 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 MEPCIEKTUBAX MEPCIEKTUBAX U MPOOJIEMax |COAEPIKALINE OTIENbHBIE CHCTEMATHYECKHUE 3HAHUS O
TEPCIIEKTHBBI M POOJIEMbI npo0ieMax pa3BUTHS Pa3BUTHS XMMUH; pOoOEbl 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 MaTepuaiax 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 CHUCTEMATHYECKHUE 3HAHUS O

HPHOPUTCTHBIC HAIIPABICHI 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 denepanun

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 MOCJIEICTBUSA IE€HCTBUSL | COLMANIBHBIE TIOCIEACTBUS. | IPOTHO3MPOBATH COLIMANIHBIE TIOCIIECTBUS
XHMHYICCKHX NPOU3BOJCTB, XUMHUYECKUX NEeHCTBUSI XUMUUECKUX COIIMAJIbHBIC TTOCJEICTBUS | ACHCTBUS XUMHUUYECKHUX
COCTABIIATD TLTAH pabotsl 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 UCCIIEN0BAHUS 110 HPOBOAUTE MCCIIEA0BAHHMSA T10 |TIPOOEIBI yMEHUE TIPOBOIUTS | IIPOBOAUTE MCCIIEN0BAHUS
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 TIOTOTOBKH 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 MIPUMEHEHHNE HAaBbIKOB poOeIbl MPUMEHEHUE MIPUMEHEHNE HAaBbIKOB
CaMOCTOATEIEHO HAYHHO- CaMOCTOSTENLHON OpraHu3aIuu HaBBIKOB OpraHU3aI[1H OpraHu3aIuu
HCCICNOBATCILCKON Pa60TLvI 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 YUYCHBIMU U HAYUYHBIMHU I'pyIIIIaMy, IPOBOAAIINMUA UCCICAOBAHNA B aHAJIOTHYHBIX HAIIPAaBJICHUAX

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 |MEPCIIEKTUBAX M MPOOJIeMax |MpoOieMax pasBUTHSL
(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, & TAKKE
Matepuranax HayK O MaTepuaiax XUMHH, & TAKKE HAYK O HayK 0 MaTepuanax

MaTepHanax

3HATD: OrcyrcTBue |@parmenrapHsle 3HaHus |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 UCCIIEN0BAHMM B IPHOPUTETHBIX HaNpaBJIEHHUAX HAYYHBIX
OpraH13alnm, a TaKkKe OpraHW3alKy, a TAKKE  |OPTaHU3alluH, a TAKKE HAIPABJIEHUAX HAYIHBIX WCCIIENI0BAHNHN B
TIPUOPUTCTHBIC HATIPABICHHA [PUOPUTETHEIE NPUOPUTETHEIE HANIPABIICHUS | UCCIIENOBAHUMN B OpraHu3aLuy, a TAKKE
PasBUTH HAYKH, TEXHOIOTHN 1 HaIpaBJICHNUs Pa3BUTHs | Pa3BUTHUS HAYKH, OPraHU3alMK, & TAKKE IPHOPUTETHBIE
TEXHUKH B Poccuiickon HAyK{, TEXHOJIOTMH U |TEXHOJIOTUM U TEXHUKH B IPUOPUTETHLIE HATIPABJIEHNS | 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,
COCTaBJIAITh IUIaH PaOOTHI
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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