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1. MecTo auCcHUIVIMHBI (MOAYJsl) B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOWH NMPOrpamMMbl
(oon)

Nucuumumna «Heopranudeckas xumus (KaHIMAATCKANW — DK3aMEH)» OTHOCUTCS K  YHCIY
npoecCHOHANBHBIX JUCIHILINH, SBISICTCS O0s3aTENIbHON JMCHUIUIMHOW W M3ydaeTcs Ha 2 W 4 romax
oOyuenus, B 3 u 7 ceMecTpax.

OcBoeHHe Kypca ONMUpacTCs Ha 3HAHWS, YMEHHUS, HaBBIKM M KOMIICTCHIINH, cHhOpMHpOBaHHBIC HA
JBYX IPEIIIECTBYIOUINX YPOBHSAX 00pa30BaHuUs [0 Kypcam:

— "Heoprauunueckas xumus" ([Tepuomnueckoii 3axon [I.11.MeHaeneeBa, CTpoCHHE aTOMa, XUMHUYCCKas CBSI3b
U CTPOCHHE MOJIEKYJI, XUMUS 3JIEMEHTOB);

"®uznueckass xuMHsA" (OCHOBBI TEPMOJWHAMUKH, KWUHETHKH, BJIaJICHUE OCHOBHBIMH 3aKOHAMU
bu3nvecKoil XumMun);
— "®uznyeckue meroasl uccienosanus” (UK, AMP, O11P);
— "XumuuecKast TeXHOJIOTHs" (TEXHOJIOTHSI TOJYUYCHUS HEOPTaHUYECKUX BEIIECTB).

2. IInanupyemsble  pe3yiabTaTbl O0y4YeHMs 1O JAWUCHUILVIMHE, COOTHECEHHbIE C
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHust OOII (koMneTeHHUAMH BBIITYCKHUKOB)

Tadoauua 1
[Inanupyemble pe3ybTaThbl 00y4eHHS M0 JUCHHUILINHE
Kon IInanupyemMsble pe3yJbTaThl 00yUeHHS MO JUCHHUILINHE (MOTYJIIO),
(¢popmupyemoii XapaKTepu3ymwuue dTanbl ((OPpMUPOBAHUSI KOMIIETEHIIUI
KOMMEeTEeHI[HH
1IK-2 31 3namb: COBpEMEHHOE COCTOSIHME HAYKH B 00JIaCTU HEOPTaHWYECKOU
3agepma]0u4uﬁ XUMHUHU U B CMECXKHBIX O6J-I3.CTHX.

32 3namw: TpebOBaHUS K COAEPXKAHHWIO M TpaBwia oQOpMIICHUS
pyKonucel K myOJIMKalUK B PELIEH3UPYEMBIX HayUHBIX U3/IaHUSIX.

VI~ Vmems: npenctaBmsiTb  HayyHble  pe3yibTaTbl IO  TeMe
JMCCEePTAllMOHHOW paboThl B BHJE MNyOIMKAlMi B pPELEH3UPYEMbIX
HAyYHBIX U3JIaHUSX.

V2 Vmemyw: npencraBnate pesynsratsl HUP (B T.4., quccepranmoHHON
paboThl) aKaJEeMUIECKOMY B OU3HEC-COOOIIECTRY.

BI Braoemw: MeTonaMu IUTAaHUPOBAHMS, TIOJTOTOBKH, npoBeaenus HUP,
aHaJiu3a  TOJYYEHHBIX  JaHHBIX, (OPMYJIHUPOBKHM  BBIBOJOB WU
PEKOMEHAALUHI 110 HANPaBJIEHHOCTH (HAYYHOH CIIEIMAIbHOCTH).

I1K-3 31 3uams: TpeGoBaHUS K KOPPEKTHOMY BBIOOPY METOJOB 00pabOTKH
3asepuwaroyuil HKCHEPUMEHTAIbHBIX  JAaHHBIX  W/WJIM ~ METOOB YK CIEHHOTO
MOJIETUPOBAHUSl XUMUYECKUX IPOLIECCOB; COBPEMEHHbBIE HaIIPaBJICHUS
pa3BUTHS METOJOM OOpabOTKM SKCIEPUMEHTAJBHBIX JAaHHBIX W/MIIH
METOJIOB UHWCJICHHOTO MOJICTUPOBAHUS B CBOEH MpodhecCHOHATHHOM
obmacTH.

V1 Ymems:. KoppeKTHO HCTIONB30BaTh COBPEMEHHbBIE METObI 00pabOoTKH
HKCHEPUMEHTAIbHBIX JAaHHBIX W/WIM COBPEMEHHBIE METOABI YHCICHHOTO
MOJIETUPOBAaHUSl  CIIOKHBIX ~ XMMHUYECKHX  IPOLECCOB B  CBOEH
npodeccnoHanbHOM 00IaCTH.

Bl Braoemy: CoBpeMeHHBIMU METOAAMH o0paboTku
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HKCHEPUMEHTAIbHBIX  JAHHBIX W/WIK  COBPEMEHHBIMH  METOJaMHU
YK CJIEHHOTO MOJIETTUPOBAHUS XUMHUYECKHUX IIPOLIECCOB;
CHUCTEMAaTHMYECKMMM 3HaHMSAMHU B OOJIACTM COBPEMEHHBIX METOJOB
00pabOTKM IKCIIEPUMEHTAIBHBIX JTAHHBIX B OOJACTH XUMUU U (PHU3UKU
HEOPraHMYeCKUX COCIMHEHUH.

1IK-4 31 3namvb: OCHOBHBIE NPUEMBl XMMHYECKOI'O 3KCIEPUMEHTAa, METO]IbI
sasepuwarowuil MOJIyYEHHs HEOPraHMYECKUX MaTepHalloB U UCCIIE0BaHMsI UX CBOMCTB.
VI Vmems: oCYyWIECTBISTh HCCIEIOBaHUS IPOLIECCOB IOJIY4YEHHUS
HEOPraHNYeCKUX MaTepHalloB.

Bl Bnaoemws:  HaBblkamu pa3paOoTku (yHIAMEHTAIBHBIX OCHOB
TEXHOJIOTHYECKUX IPOLECCOB MOJIYUYEHHUs HEOPraHMYECKHX MaTepualloB,
OCYLIECTBJICHUS UCCIEA0BAHUM NIOJYYCHNS M M3YUYECHHUsI X CBOMCTB.
1IK-5 31 3namb: XuUMUYECKHE, (PUIMUECKHE ¢ TEXHUYECKHUE AaCTEKThI
3aeepuiarowuil XMMHUUYECKHUX IPOMBILIUIEHHBIX [TPOLECCOB; OCHOBHBIE TPEOOBAHMSI IPABUII
Oe3omacHOCTH Hpu paboTe ¢ 000pyAOBaHMEM paA3JIMUYHBIX KIIACCOB
CIIO)KHOCTH M OIIACHOCTH; LENM U 3a/a4yd HAy4HBIX HCCIIEJOBaHHUM IO
HaNpaBJICHUIO JEATEIbHOCTH, 0a30Bble IMPUHLIMIBI M METOJbl HX
OpraHusanuu; TpeOOBaHUS K MPEICTABICHUIO OTUETHBIX MAaTE€pHAaJIOB;
OCHOBHBIE METO/Ibl 00Pa0OTKH IKCIIEPUMEHTANIBHBIX TaHHBIX.

VI Vmemw: Vcrionb3oBaTb HOBOE CIIOKHOE TEXHOJIOTMUYECKOE (B TOM
qyuciae — HAHOTEXHOJIOTMYECKOoe) O0OpyJOoBaHHE JUIS  IOJy4YEHHS
MEPCIEKTUBHBIX MaTepuajioB (B TOM 4YHCIE — HaHOMAaTEpUAJIOB)
pa3nuyHOro (GyHKIHMOHAIBHOIO Ha3HAUCHMS; UCIIOIb30BATh COBPEMEHHOE
COBpEMEHHBIE  (HU3MYECKHE  MOJCIH, a  TaKkKe  Pe3yibTaThl
(GyHIAMEHTaIbHBIX M MNPUKIAJHBIX HCCIEJOBAaHUN A pa3pabOTKH
HOBBIX METOJMK AaTTeCTallUd CTPYKTYpPbl U CBOMCTB HEPCIEKTUBHBIX
MaTepHalioB Pa3IMYHOro GYHKINOHAIBHOIO Ha3HAYECHHUS.

Bl Bnaoems: HaBbikamu paOOTBI CO CJOKHBIM HCCIEAOBATEIIbCKUM,
KOHTPOJIbHO-U3MEPUTENBHBIM M TEXHOJOTHYECKUM 000pya0oBaHHEM (B
TOM UHCJI€ — HAHOTEXHOJIOTMYECKUM 000pyA0BAHUE MUPOBOTO YPOBHS).
B2 Bnaoems: HaBblIKaMH pa3paOOTKM U BepH(UKALUU HOBBIX METOJHUK
aTTecTallud  CTPYKTypbl M CBOMCTB  KOHCTPYKUMOHHBIX U
MHOTO()YHKIIMOHAJIBHBIX MAaTEpUAJIOB (B TOM YHCJIe — HAHOMATEPUAJIOB)

3. CTpyKTypa u cofep:KaHue AUCHUNINHBI

O0beM TUCITUIUIMHBI COCTaBIJISIET 3 3a4eTHbIe eauHuIlbl, Bcero 108 wacos, 3 koTopeix 18 wacom
COCTaBIIsIeT KOHTakTHasi pabora oOyuaromierocs c mnpenojaBareieM (18 wacoB nekuuit), 54 wyacos
COCTaBIIIET CaMOCTOsITeNbHAs paboTa oOydaromierocs, 36 YacoB - MEpONPHUATHS IMPOMEXKYTOUHOM
aTTecTanuu (dK3aMeH).



Tabauua 2
CTpyKTypa A¥CHHNIHHBI

B Tom umnciie
KonrTakTHas padora, yacos
]
£ o
=]
= = s
2 3 = =
Beero S 2 S =) CamocrosiTe/IbHAs
HaunMeHoBaHMe pa3aesia I CUMILIMHbBI ’ = E = 8 = g - padora
4acoB =

= = E & E g 3 oGyuaromerocs,

= o = s = = 3

4 9 = = = > M

) = o 4acoB

= = =

= = = g

E | E =

=] < §

HEE

an)
dyHIaMEHTAIbHbIE OCHOBBI 30 10 - - - 10 20
HeOpFaHI/I‘ICCKOﬁ XHUMHUHN
XuMUs 3JIEMEHTOB 24 8 - - - 8 16
dusnueckue METOILI UCCIEOOBAHUS B 18 - - - - - 18
HEOPraHWYECKON XUMUU
ATTecTanus no AUCHMIINHE: IK3aMeH 36
Hroro 108 18 - - - 18 54

3.1. Conep:xanue pa3ieioB IUCHHILIAHBI
Pa3ngen 1. @®ynnamMeHTaJbHBbIE OCHOBBI HEOPTaHUYECKOH XHMHUH

1.1. lepuoanuecknii 3axon [I.U.MenesieeBa u cTpoeHne aroma

OcHOBHbIE TIpEACTaBIEHUS O CTpOeHMH aToMa. BonHoBass ¢ynkuus u ypaBHenue llpenunrepa.
KBaHTOBBIE UHMCIa, paAuaIbHOE U YIJIOBOE paclpeaeseHrue 3JIEKTPOHHON INIOTHOCTU. ATOMHBIE OpOUTAIN
(s-, p-, d- u f-AO), ux sHepruu ¥ rpaHUYHBIC TTOBEPXHOCTH. Pacnpenenenue amekTpoHoB Mo AO. Tpunimmn
MuHUMyMa 3Hepruu. [Ipunuun [laymu. Atomusle Tepmbl, npaBwio XyHaa. CoBpeMeHHas (HopMyITUpOBKa
MEepUOJNYECKOr0 3aKOoHa, 3akoH Mosmu, crpykrypa Ilepumonuueckoit Cucrtemsl. KopoTko- u
JUITMHHONIEpUOIHBIN BapuaHThl [leproanueckoit Tabnuubl. [lepuoasl u rpynmsl.

3aKOHOMEPHOCTH M3MEHEHMsI (PyHIaMEHTAJbHBIX XapaKTEPUCTUK aTOMOB: aTOMHBIX M HMOHHBIX
paanycoB, OTEHIIMAIA HOHU3ALUN, JHEPTHH CPOJCTBA K DJIEKTPOHY U 3JIEKTPOOTPULIATEIBHOCTH.

I'panune! [leproauueckoit Crucremsl. [lepcrieKTUBBI OTKPHITHS HOBBIX 2JIEMEHTOB.
[leppogM4YHOCT B M3MEHEHUM CBOWMCTB IPOCTBIX BELIECTB M OCHOBHBIX XMMHMUYECKHUX COCIUHEHUH -
OKCHJI0B, TUJIPOKCHUJIOB, THAPUIIOB, TAIOTEHUOB, CYIb()UI0B, KApOUA0B, HUITPUIOB U OOPHUIOB.

1.2. XuMun4yeckasi CBSI3b U CTPOEHHE MOJIEKY.I

[TonsiTe o mpupoae XUMHUECKON CBsI3U. OCHOBHBIE XapPAKTEPUCTUKH XMMHUYECKON CBSI3U: JJIMHA,
SHEPTHUsl, HAIPABIEHHOCTD, OJSIPHOCTh, KPATHOCTb. OCHOBHBIE TUITBI XUMHYECKON CBSI3U.

OcHOBHBIE TIOJOXKEHHUS MeTola BaleHTHbIX cBazeir (MBC). T'mbpuauszanms opOuranei.
HarmpaBieHHOCTb, HACBIIAEMOCTh U IOJSAPU3YEMOCTh KOBAJIECHTHOW CBS3U. BiusHUE HENOIEIECHHBIX
3JIEKTPOHHBIX Map Ha CTPOCHHME MOJIEKYJ, MOJENb | niecnu.

OCHOBHBIE ~ TIOJIOKEHUSI  METOJa  MOJEKYJspHbIX opOutaneit (MMO). JIByXueHTpoBbIE
IBYXAJIEKTPOHHBIE MOJIEKYJISIpHBIE opOuTanmu. OHepreTudeckue auarpaMMbl MO TOMOSIEpHBIX U
TeTEpPOSIIEPHBIX JIBYXaTOMHBIX MOJIEKYJ. OHEprus HWOHM3AlMM, MAarHUTHBIE M ONTHYECKHE CBOICTBa
MoJieKyJld. MHoroueHTpoBeie MO, rumnepBajieHTHbIE M 3JEKTPOHOAEePUIMTHBIE MOJeKyJsbl. [lpuHnumn
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M30J100aJIbHOTO COOTBETCTBUS. KOoppensuoHHbIe TuarpaMMBl.

Honnast cBsizb. VMoOHHAsh MOJAENh CTPOSHUS KPUCTAIOB, OOpa30BaHME HOHHBIX KPUCTAJLIOB Kak
pe3yJIbTaT HEHANPABICHHOCTH W HEHACBIIIAEMOCTH HMOH-HOHHBIX B3aumonaecTBuil. MoHHBIN paguyc.
OCHOBHBIE TUITBI KPUCTAIUTMYECKUX CTPYKTYP, KOHCTaHTa MajienyHra, SJHeprusi HOHHOM PEIIeTKH.

MexMOoNeKyJIIpHOE B3aUMOJECUCTBUE — OPHEHTALMOHHOE, WHIAYKIMOHHOE W JUCIEPCHOHHOE.
Bonopoanas cBsi3b, €€ npuposa.

BBenenue B 30HHYI0 Teopuio. OOpa3zoBaHHE 30H — BAJIEHTHOW U MPOBOAUMOCTH M3 ATOMHBIX U
MOJICKYJISIPHBIX OpOUWTaliel, 3ampemieHHass 30Ha. MeTalibl U JUAJIEKTPUKU. | paHuIbl MPUMEHUMOCTH
30HHOU TEOPHH.

1.3. KoMiiekcHbIe coeINHEeHUs

OCHOBHbBIE TMOHSTHS KOOPAMHAIMOHHOM TeOopuH. THIBI KOMIUIEKCHBIX COCIUHEHHH 110
KJIacCU(PDUKALIMK JIUTaH/I0B, 3aps1y KOOPAWHAIMOHHOMN Cephl, YUCITY IIEHTPAIbHBIX aToMOB. HoMeHKmatypa
KOMIUIEKCHBIX CO€IMHEHUM. M30MEpHUsl KOMIUIEKCHBIX COEAMHEHUM.

OOpa3oBaHre KOOPAMHAIIMOHHBIX COCIMHCHHH B paMKaxX HWOHHOM MOJEIHW W TPeJCTaBICHUMN
JIptonca. Teopusi MATKMX M JKECTKHX KHUCIOT U ocHoBaHuM Ilupcona, ypaBHenue J[lparo-Beitnanpa.
YCTONYMBOCTh KOMIUIEKCOB B pacTBOpaX M OCHOBHBIE (DaKTOpbI, ee¢ omnpeaensionme. KoHCTaHThI
YCTOMYMBOCTH KOMIUIEKCOB. JIaOMIBHOCTh W HMHEPTHOCTh. ODHTPONUWHBIN BKIJIAJ B OSHEPreTHYECKYIO
YCTOMYHMBOCTh KOMILIEKCOB, COIbBAaTHBIN 2 (DeKT, XenaTHbIi 3¢ dekT, npaBuia 1ukioB JI.A.Uyraesa.

[Ipupona XUMHUYECKON CBSA3M B KOMIUIEKCHBIX KOoequHEHUAX. OCHOBHBIC TOJOXKEHHUS TEOpUHU
kpucramnaeckoro moist (TKIT). Paciuernsienne d- opOUTaicii B OKTadAPHUECKOM U TETPAdIPHUCCKOM IIOJIE.
DHeprusi pacuieIuICHUs, SHEPrHs CIAPUBAHUS U HHEPTrHUsl CTAOWIM3AlMA KPUCTAJUIMUYECKUM IIOJIEM.
CnektpoxumMuueckuid psg aurangoB. llonstue o Teopum Sna-Temiepa, TeTparoHaJbHOE HCKAKEHUE
OKTa3/IpPUYECKUX KOMILIEKCOB.

DHepreTudeckas nuarpamma MO KOMIUIEKCHBIX coeiMHeHHuH. [locTpoeHne rpynnoBeIx opourtanei u
WX B3aMMOJICHCTBHE C OpPOMTAISIMHU ILEHTPAIBLHOTO aTOMa, G- M T-JIOHOPHBIC M AKICTITOPHBIC JUTaHIBL.
Ucnons3oBanue TKII m MMO 11a 0O0BACHEHHMS ONTHYECKMX KM MArHUTHBIX CBOMCTB KOMILIEKCHBIX
coenunenuii. Inarpammsl Tana63-CyraHo A1t MHOTORJIEKTPOHHBIX CHCTEM.

KapOonumsl, mMeramiokapOeHbl, MeTauIoneHbl, (ynaepuapl. KoOMIUIEKCh ¢ MaKpOUUKINYECKUMHU
nuradamu. [lonusaepusie koMmiekceobl. M30- u rerepononucoenuaenus. Kitactepsl Ha OCHOBE NEPEXOIHBIX
U HETMIEPEeXOJHBIX dJIeMEHTOB. KpaTHbIe CBS3M METaI-METalll, MOHSITHE O O-CBSI3U.

MexaHu3Mbl peaklWii KOMIUIEKCHBIX COCIMHEHWM. Peakuuum 3aMelieHus, OTIICIUICHUS U
MPUCOEINHEHUS JINTAH/1a, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peaklMU. B3anMHOE BIMSHUE JINTAHIIOB B
koopauHaiioHHou  cdepe. Tpanc-Bmusisuue WM. UYepuseBa, umc- »sddext A.A. I'punbepra.
BuyTpucdepHsie peakiiuu JIUraHios.

[IpuMeHeHne KOMIUIEKCHBIX COEAMHEHHN B XWMHYECKOM TEXHOJIOTMH, KaTallu3e, MEAULHUHE U
9KOJIOTHH.

1.4. O0mme 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHUX PeaKnui

OcHOBHbBIE MOHATHS U 33Ja4d XMMHYECKON TEPMOAMHAMMKYU KaK HayKH O MPEBPALICHUSIX dHEPTruu
IIpU MPOTEKAaHUH XUMHUYECKUX peakuuil. TepmoanHaMudeckas cuctema, mapamerpbl U QyHKIIUH COCTOSHUS
cuctembl. [lepBblif 3aKOH TepMOAMHAMUKH. BHYTpeHHss 3Heprusi U ee HW3MEHEHHE NpU XUMUYECKUX U
¢da3oBbIX mpeBparieHusx. DHTanbnusa. CTaHIapTHOE COCTOSIHME W CTaHJAPTHBIE TEIUIOTHI XUMHUYECKUX
peaknuii. Terora u SHTAIBNHSA 00pa3oBaHus. 3akoH ['ecca. DHEPTUM XUMHUYECKUX CBsI3ed. TermmoeMKOCTs,
ypaBHenue Kupxroda.

OOpatumble W HeoOpaTHMble TpollecChl. BTopoil 3aKkoH TepMOAWHAMHUKH. ODHTPONUS U ee
¢usnueckuit cmbicn, ypaBHeHHe bonbumMana. CraHmapTHas OSHTPONUS. 3aBHCHMOCTh JHTPOINHUH OT
napaMeTpoB cocTosHuA. OHeprus ['nubGb6ca. HampapieHne XUMHYECKHMX IPOLIECCOB, KPUTEPUH
CaMOIIPOU3BOJILHOTO MPOTEKAHMsI pEaKkUuid B M30JUPOBAHHBIX M OTKPBITBIX CHCTEMax. XHWMHUYECKUN
MOTEHIIMaj. Y CIIOBUE XUMUYECKOTO paBHOBECHS, KOHCTAHTa paBHOBecHs. M30TepMa XUMUYECKOW peaKIIiH.
da3oBble paBHOBECHS, YUCIIO CTeNeHUe cBo0obl, npaBuio ¢a3z I'ndoca. da3oBbie AUarpaMMmbl OJHO- U
JByXKOMITOHEHTHBIX CUCTEM.



CKopocTh XHMMHYECKOM peaklUH, €€ 3aBUCUMOCTH OT HpPHUPOAbl U KOHIEHTpPAllMd PEeareHTOB,
temrnepatypsl. [lopsaok peakunu. KOHCTaHTBI CKOPOCTU M €€ 3aBUCUMOCTb OT TeMIIepaTyphl. Y paBHEHUE
AppeHunyca. DHeprusl akTHBAIlMK W TTOHATHE 00 aKTHBUPOBAaHHOM KoMiuiekce. OOpaTuMble peakiuu. 3aK0H
JNENCTBYIOLIMX Macc. BiausiHue katanuzaTopa Ha CKOPOCTh peakiui. | OMOreHHbIN U TeTepOTreHHbIN KaTallus.
[TonsiTHe O LEMHBIX U KOJeOaTEeNbHBIX PEAKIUIX.

1.5. PacTBOpBI U 3JIEKTPOJIUTHI

CoBpeMeHHBIE TIPEACTABICHUS O MPUPOJIE PACTBOPOB. OCOOCHHOCTH KUAKUX pacTBOpoB. [lopsmok B
KHUJKOCTAX, CTPYKTypa BOJIbl M BOJIHBIX pacTBOpoB. Cnernuduka peakuuid B BOJHBIX M HEBOJHBIX
pacTBopax.

Teopus 371eKTpOIUTHYECKON aucconanuu. VoHHOE MpOU3BENEHHUE BOJABI U €r0 3aBUCHUMOCTH OT
temnepaTtypsl. Bogopoausiii nokasarens pH, mkana pH. Kucinotsl u ocHoBanus. [IpoTonutudeckas Teopus
bpencrena-Jloypu. ConpskeHHbIE KUCIOTHI U OCHOBaHUs. ['naponn3. CoBpeMEHHBIE B3IUISIBI HA IPUPOLY
KHUCJIOT U OCHOBaHUU.

CunpHbple U ciiabble AJIEKTPOIUTHL. 3aBHCUMOCTH CTENEHU JJIEKTPOJUTHYECKON AMCCOIHUAIMN OT
KOHLEHTpAalLKU, TEMIEPATypbl, IPUPObl PACTBOPUTEISI, IOCTOPOHHUX JIEKTPOJIUTOB. 3aKOH pa3z0aBiIeHUs
OctBasibsia. OCHOBHBIE MOHSATHUS TEOPUH CUIIBHBIX JEKTPOIUTOB Jlebast u XroKKes.

[IpousBenenne pacTBOpUMOCTH. JlMHaMUYeCKOE€ pPABHOBECHE B  HACBIIIEHHBIX pacTBOpax
MaJOpacTBOPUMBIX CUIIBHBIX 3JIEKTPOIUTOB U (DAaKTOPHI, €T0 CMEIIAIOIINE.

DNEKTPOXUMHUYECKHE CBOMCTBa pacTBOPOB. CONpPSHKEHHbIE OKHUCIINUTENbHO-BOCCTAHOBUTEIbHbBIE
nappl. OJEKTPOAHBIA NOTeHIMaNL. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAaKUMM W UX HallpaBJiCHUE.
VYpasuenue Hepucra. Jluarpammsel Jlatumepa u @pocta. DneKTposus.

KonnuratuBHbsle CBOHCTBa pPAacTBOPOB JJIEKTPOJIUTOB M HEIJIEKTPOJUTOB. M30TOHMYECKMi
kodpdunment. 3akon Paymns. Kprockonus u 30yianockomnus, 0cMoc.

1.6. OcHOBBI 1 MeTObI HEOPTAHNYECKOI0 CHHTE3a

[TpsMoii cuHTE3 COeMHEHUI U3 MPOCTHIX BellecTB. Peakiuu B ra3oBoi (a3e, BOJHBIX U HEBOAHBIX
pacTBopax, paciiaBax. MeTox XHUMHYECKOTO OCaXJACHUS W3 Ta30BOH  (a3bl, HCHOIH30BAHUS
Ha/IKPUTHUYECKOTO COCTOSIHUA. 30J1b-Telb MeTo. ['uapoTepManbHblii cuHTe3. TBepao(da3HbIi CUHTE3 U ero
0COOEHHOCTH; UCIOJb30BaHUE MEXaHOXMMHMUECKON aKTHBALMU. XHMMUYECKHE TPAHCHOPTHBIE peaKUuu JJis
CHUHTE3a U OUYUCTKU BemecTB. DOTOXMMHYECKHE U JJIEKTPOXMMHUYECKHE METOAbl cuHTe3a. [IpumeHneHne
BaKyyMa U BBICOKHMX JlaBjieHHI B cuHTe3e. OCHOBHBIE METOJbl pa3/IEeHHs] U OUMCTKU BelecTB. MeToibl
BbIpAIlMBaHUsI MOHOKPUCTAJJIOB U UX KJIacCU(UKAIUS.

Pazgen 2. Xumus djieMeHTOB

2.1. Xumus S-3JIeMEHTOB

[Tonoxxenue S-3nemeHTOB B llepuonnueckoil cucteme, 0COOEHHOCTH 3JIEKTPOHHOW KOHQUTYpalUu.
XapaKkTepHbIE CTEIIEHU OKUCIICHUS.

Booopoo. Ocoboe nonoxenue Bogoponaa B Ilepuoauueckoii cucreme. M3oronsl Bonopoaa. Opro- u
napa- BogopoJ. Meronpl noiayueHus Bonopoaa. PU3NKO-XMMHUECKHE CBOMCTBA BOoJopoaa. I'mapuael U ux
kiaccudukanua. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BoJoposaa. Boga — cTpoeHure MoieKyibl U
CTPYKTypa >KUAKOro cocrosiHus. CTpykTypa Jjbjaa, kinarparsl. Ilepokcuna Bojgopona, €ro IoixydeHHeE,
CTPOEHHE U OKUCIIUTEIHbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA.

Onemenmsui _epynner |A. OOmas xapakrepucTuka rpynnbl.* OCHOBHbIE KJIacChl XHMHYECKHUX
COeIMHEHMI — monydyeHue u cpoiictBa. HepactBopumsie conu. OcobenHoctu xumuu autus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEMHEHHUH.

Onemenmol _epynnol 1A, Ob6mas xapaktepuctuka rpynnbl.* OCHOBHBIE KJIacChl XMMHYECKHUX
COeIMHEHUI — monydeHue u cBoiicTBa. OCOOEHHOCTH KOMIUIEKCOOOpazoBaHus S-meTamioB. OcobeHHOCTH
XUMHUM Oepwiusi, MarHug U paaus. CxonactBo xumuu Oepuwuinsg u Jutus. [lpumenenue OGepusuius
LIEJI0YHO3EMENBHBIX METANIOB U UX COEUHEHU.




2.2. X¥uMus p-3JIeMEHTOB

[Tonoxenue p-snemeHToB B Ilepuonuueckoit cucteme. OCOOEHHOCTH AIIEKTPOHHON KOH(UTYpaIIHH.
XapakTepHble CTENEHM OKHUCIECHHSA. MeTauibl, HEeMeTaUlbl, METaJUIOUAbl CPEAd  P-AJIIEMEHTOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BO 2 U 3 mepHoJIax.

Inemenmol _epynnwt A, OOmas xapakrtepuctuka Trpynmnbl.* OcoOEHHOCTH XuUMHUU Oopa.
BopoBoopoapl, KOMIUIEKCHBIE THUAPOOOPATHI, KIACTEpHBIC coenuHeHus Oopa, Oopaszon, HuUTpum Oopa:
O0COOCHHOCTH MX CTPOCHHS U CBOMCTB.

Oxcup amoMHUHUS. AJIOMHHATBI M THAPOKCOATIOMHUHATHL. ['anorenuas! amomuHus. KomriekcHble
coequHeHus amoMuHuda. CrjiaBbel aliOMUHUS. ATOMOTepMUs. AM(POTEPHOCTh OKCHAOB TaJUIMsl, UHAUS U
tayus. Ocobennoctu xumuu TI(1). IlpumeHenune Oopa, aTIOMHHHUS, TaJUIAS, WHIUS W TaUIUS U HMX
COETUHEHUH.

Onemenmor_epynnol IVA. O6mas xapakrepuctuka rpynnbsl.* OcoOEHHOCTH XMMHHU aJUIOTPOITHBIX
Moauduxanuii yrnepona. dymnepens! u ux npousBojaubsie. HanorpyOku. Kap6uasl metaninoB. CuHuiIbHAS
KHCJIOTa, IUaHuIbI, TUIHaH. PoganoctoBogopoaHas kucinoTa U ponanuasl. Cepoyriepoa. @peoHsl U ux
npumenenue. Oxkcuapl yraepoaa. Kapooununsl. KapOoHaTsl.

Oxcuapl KpeMHHUsl, TepMaHus, ojoBa W cBUHIA. KBapi u ero monmmopdubie Moaudukanmu.
Kpemuuesas kucnora u cunukatsl. ['anorenunsl. KpemuedropucroBogopoanas kucinora. Kapoun kpeMHusl.
KommiekcHbie coelMHEHHs 0JIoBa W CBUHIA. [IpUMEHEHHE MPOCTHIX BEHIECTB M COCTUHEHHUU DJIEMEHTOB
rpynnst IVA. Tlonstue o nomynpoBogaukax. CBUHIIOBBIN aKKyMYJIIATOP.

Inemenmol _epynnol VA. OOmias xapakTepucTuka TPyNnbl.™ 3aKOHOMEPHOCTH OOpa3oBaHUs U
MPOYHOCTh MPOCTHIX U KPAaTHBIX cBsi3ed B rpymme. OcoOeHHOocTH XUMUU a3zoTa. I[Ipobrnema cBs3bIBaHUA
MOJICKYJISIPHOTO a30Ta. OCOOEHHOCTH aJITOTPOIHBIX Moaudukamnmii Gpocdopa.

['unpunel sneMenToB rpynmbl VA: modydeHHE, CTPOCHHME MOJEKyJ], cBoicTBa. ConM aMMOHUS.
Kunkuii aMMmMak Kak pacTBOpUTenb. [MApasuH, TMAPOKCWIAMHH, a30THCTOBOJOPOAHAs KHCIIOTA.
["anorenuap! aneMeHToB rpymmsl VA, moydeHue u TUAPOIIn3.

Kucnoponusie coemqunenus azota. Ocodennoctu xumuu NO i NO,. A30THast, a30THCTast KUCIOTHI U
WX COJH: TOJy4YeHHE, CBOWCTBA M OKHCIHTEIbHO-BOCCTAHOBUTENbHAS CIOCOOHOCTH. Juarpamma ®pocta
JUIA COEIUHEHUH a30Ta.

Kucnoponnsie coenunenust ¢ocdopa: OKCHIBL, KUCIOTH M MX coi. CpaBHEHUE CBOWCTB KHCIOT
¢dochopa B pasHbIx creneHax okuciaeHus. KonaencupoBanHble GochopHble KUCIOTH U MOIUQochaThl.
OKcuIBl MBIIIBSAKA, CYPbMBI M BUCMYTa, KHCIOPOJAOCOIEPKAIINE KUCIOTHI MBIIIbSIKA U CYPhMBI U UX COJIH.
CpaBHenue cuibl KUcaoT B rpynmne. CyiabGuasl ¥ THOCOIH.

[TprMeHeHne NPOCTHIX BEIIECTB U COeAMHEHU aneMeHToB VA rpynnsl. Y 100peHus.

Onemenmul _epynnur VIA OOmas xapakrepuctuka rpynnbl.* OcoOEHHOCTH XUMHUHU KHCIOpOJA.
CtpoeHre MOJEKYIbl KHUCIOPOAa, OObsACHEeHHE ee mapamarHeTu3ma. O30H M O30HUABL. AJIIOTPONHBIE
MOJU(UKAIIIH CEPHI U UX CTPOCHUE.

Knaccudukanus okcunos. [IpocThie U CI0XKHBIE OKCHJIBI, HECTEXHOMETPUSI OKCHIOB. [ MAPOKCUABI U
KHUCIOTHI. [IepoKcuIpl, CynepOKCH/IBI.

CepoBonoponr u cynbduasl. Ilonucynbpuasl. Cynabdanbl. OKCHIBI cepbl, KUCIOTBI M HMX COJIH.
[TonmuTHOHOBBIE KHCIOTHI M TIOUTHOHATHL. KuciopoiHbie coeinHeHus ceieHa U Teyurypa. CpaBHEHHE CHITHI,
YCTOMYUBOUYTH U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT B TPYIIIE.

["anoreHnasbl cepel, celieHa U TETypa.

[TpruMeHeHre MPOCTHIX BEIIECTB U COeAMHEHUH aneMeHToB VIA rpynsl.

Inemenmuol epynnol VIIA. O6miast xapakrtepuctuka rpymmbl.* OcoO0eHHOCTH XuMuH (pTopa U acrara.
OxucnuTeNnbHbIe CBOMCTBA rajloreHoB. B3anmoeiicTBre TajloreHoB ¢ BOJI0M.

["anorenoBO10pPOIbI. [Tonydennue, CBONCTBA. 3aKOHOMEPHOCTh W3MEHEHUS CBOWCTB
raJIOreHBOJAOPOAHBIX KHUCJIOT B Tpymmne. Knaccudukanus ranoreHuzioB. MeXraloreHHble COEIUHEHHS:
CTPOEHHE U CBOMCTBA.

Kucnoponnsie coenuHenus ramoreHoB. OcoOeHHOCTH OKCHIOB Xjopa. Kucnopoacoaepxkamue
KHCJIOTHI TAJOT€HOB U UX coJi. COMOCTaBIIEHUE CHITBI, yCTOMYUBOCTH M OKHCIUTEILHO-BOCCTAHOBUTEIEHBIX
CBOMCTB KHCIJIOT KHCIOPOAHBIX KUCIIOT raJIoreHoB, quarpamma dpocra Juist raloreHoB.

[IpruMeHeHHe TaJOreHOB U UX COCTUHEHUH.




Inemenmot_epynnol VIIA. O6mas xapakrtepuctuka rpymmbl.* CoelMHEHHS OJaropoOJHBIX Ta30B H
MPUPOIa XUMHUYECKOM CBsI3U B HUX. ['MapaThl 6J1aropoaHbix razoB. OTOpUIbl U KUCIOPOIHBIE COSAMHECHHUS
OylaropoHbIX Ta30B. [IpuMeHeHne 61aropoAHBIX Ta30B.

2.3. Xumus d-31eMeHTOB

[Monoxenue d-anemenToB B [lepuoauueckoil cucteme. DIEKTPOHHOE CTPOSHHE U OCHOBHBIC CTEIICHU
okucienust. CnocoOHOCTh d-371EMEHTOB K KOMIUIEKCOOOPa30BaHM0. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
d-metasios B 4, 5 u 6 nepuonax. [lpupoaa d-cxxatus u ee ClieACTBUS.

Inemenmol_epynnot 116, O0mas xapakrepuctuka Tpynmbl.® OKCHIBI, THAPOKCHABI U (PTOPHUIBI
MerauioB |lIb rpynmer — nmonyuenue u cBoictBa. KomiuiekcHbie coeauHeHusi. CornocTaBieHUE XUMHHU
anemeHToB IHIA u 1B rpynn. [IpuMeHeHne MeTamIoB U KX COCTMHCHHIA.

Onemenmoi_epynnst VB, Ob0mas xapakTepucTuka rpynnbl.® OKCHIBl W THAPOKCHUABI THUTaHA W
uupkonusi. Tutanatel U uupkoHatbl. Conu TuTaHwia W nupkoHwna. [amorenugsl. CrnocoOHOCTH K
KOMILIEKCOOOpa30BaHNI0. 3aKOHOMEPHOCTH B CTAOMIIBHOCTH PAa3jMYHBIX CTENEHEW OKUcIeHHs. BrusHue
JIAHTAHOUIHOTO CkaTusi Ha cBoicTBa radums. ComnocraBienue metaioB IVAu IVB rpynn. Ilpumenenue
TUTAHA U IUPKOHUS U UX COCTUHECHUH.

Onemenmol_epynner Vb, OOmas xapaktepucTtuka rpymnmnbl.™ OkcuIpl U ranoreHusl. Bananatsl,
HuoOaTtel W TaHTamaThl. CHOCOOHOCTP K KOMIUIGKCOOOpa30BaHWIO H  OOPa30BAHUIO KJIACTEPOB.
3aKOHOMEPHOCTH B CTAOMIIBHOCTH Pa3jMuYHBIX cTerneHer okucienus. Juarpamma dpocra A coequHeHU
BaHagus. CormocraBieHne cBOWCTB coenuHennid BaHamusi(V) um ¢ocdopa (V). IlpuveHenune BaHanmus,
HUOOUS U TaHTaja U UX COSAMHECHUU.

Onemenmot_epynnet V1B, OOmas xapakrepucTuka rpynmbl.* OKCHIBI, TaJOTSHUIBI U CYIb(HIBL.
CpaBHeHHE CBOICTB XpOMOBOW, MOJHUOJEHOBOH U BOJB(PaAMOBOM KHUCIOT UM uUX coneil. OcobeHHOCTH
KoMIuiekcooOpazoBanus. Kmactepol. bponssl. Ilomukucnorsr u ux comu. Ilepokcuapl. OKHCIUTETBHO-
BOCCTaHOBUTEJIbHBIE CBOICTBA COSAMHEHHUI XpOMa, 3aKOHOMEPHOCTH B CTAOUIILHOCTU Pa3IMYHbIX CTEIEHEH
okucienus. ComnocraBinenne xumuu 31aemMeHToB VIA u VIb rpynn. Ilpumenenue xpoma, MoiubaeHa u
BOJIb()paMa U UX COCTUHEHUI.

Inemenmut_epynnot VIS, OOmas xapakTepucTuka rpynnbl.* KuciopoaHble COeAMHCHHUS MapraHIia,
UX KHUCIIOTHO-OCHOBHBIE M OKHMCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa, auarpamma ®Ppocrta ams
coequHeHnil Mapranina. CrTaOWIBHOCTb COEJUHEHHM MapraHija B pa3IMYHbIX CTEMEHSX OKUCICHHS.
OcobeHHOCTH XMMUM TexXHeuus U peHus. PeHueBas kuciora v mneppeHarbl. CoONoCTaBI€HHE XUMHH
anemeHnToB VIIA u VIIb rpynn. [lpumenenre Mapranua u peHus.

Inemenmoi_epynnut VIIE. O6mas xapakrepuctuka rpynmsl* OO0CHOBaHHME pa3/ieNeHusl JIEMEHTOB
Ha ceMeiCcTBa )eJe3a U IIATHHOBBIE METAJUTHI.

CemeiicTBO kerne3a: MOJdy4deHHE U (DU3MKO-XMMHYECKHE CBOWCTBA jKeJe3a, KoOalbTa M HHUKEIS.
OKcuabl U TUAPOKCHUIIBI, TATOTeHUAB U Cynbhuabl CoeanHEeHHs Kele3a, KoOalbTa W HHUKENsS B BBICIINX
CTemeHAX OKHCIeHHs. KoMITeKcHble coeluHeHus, ocobeHHocTH kommiuekcoB ¢ (° komdurypammeii
neHTpaibHOro aroma. Kopposus xenesza u 6oproa ¢ Heid. [I[pumenenue xene3a, kKodaibTa U HUKETIS.

[TnatuHoBble MeTauibl: OCHOBHBIE KJIAcChl KOMIUIEKCHBIX COEIMHEHHMH IUIATUHOBBIX METaJIJIOB.
OKCuIbI ¥ TaJIOTeHU B! TUITATHHOBBIX COeMMHEHNN. [I[pUMeHeHne MIaTHHOBBIX METAIUIOB.

Onemenmoi_epynnot |b. O0mas xapakrepucTuka rpynmnbl.* OKCHIBI, THAPOKCUIBI U TaJOr€HUIbI.
N3meHeHne B yCTOMYMBOCTH CTEIIEHEW OKHCIICHHsI JJIEMEHTOB B rpyrmme. KOMIIIEKCHbIE COEIMHEHMS.
Comnocrasnenue snemeHToB |A u |b rpynmn. [Ipumenenue meau, cepedpa u 30710Ta.

Onemenmol_epynnol |15, Ob0mas xapakrepuctuka rpynnbl.* OCOOEHHOCTH MOATPYIIBI LIMHKA B
Ka4yecTBE MPOMEXYTOUHOW MEXIY MEepeXOJHBIMU M HENEepeXOAHbIMH MeTauiaMu. OKCHIbI, THAPOKCUIB,
rajoreHuapl U cynbduasl. Amanerambl. OCOOEHHOCTH COEIMHEHUN PTYTH B CTENEHU OKUCIEeHHUs 1.
CrocoOHOCTh K KOMILIEKCOOOPAa30BaHUIO W OCHOBHBIE THUIBI KOMIUIEKCOB IIMHKA, KaJMUS U PTYTH.
Comnocrasnenue ¢ anemeHToB |IA u |1b rpynn. [Ipumenenue nnHka, KaaMusi ¥ pTyTH.

2.4. Xumus f-atemenToB
Oo6mast xapakrepuctuka f-ainemeHToB.* OCOOCHHOCTH CTPOCHHUS DIICKTPOHHBIX O0OJIOUEK aTOMOB.
JlantaHugHOEe M akTUHHUIHOE Cxartue. CXOACTBO M pa3jMude JIAHTAHOMJIOB M aKTHMHOWJIOB. BHyTpeHHss
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MEPUOJUYHOCTb B CEMENCTBAX JIAHTAHONUJOB U aKTHHOHUIOB.

Cemelicmeo _nanmanoudog. MeToabl MONydeHHUs, pas3fielleHuss U (PU3MKO-XUMHUYECKUE CBOMCTBA
MeTayIoB. CTENEHU OKMCIEHHUS DJIEMEHTOB M 3aKOHOMEPHOCTH MX U3MEHEHUS B psany. OCHOBHBIE KIIACCHI
XMMUYECKHX COSAMHEHUH - mosyueHue u cBoiictBa. KomrmiekcHbie coequHenus JanTannioB. OcobeHHOCTH
xumuu nepust u esporusi. Conocrasnenue d- u f- anementos 3 rpynmsl. [IpuMeHeHNe JJaHTAaHOUIOB.

Cemeticmeo axkmunoudog. OOOCHOBaHUE AKTHMHOMIHOW TeOpHH. MeTOIbl MONy4YeHHS U (UUKO-
XMMUYECKHE CBOMCTBa AakTHHOMAOB. OCOOEHHOCTH pa3feneHus akTUHOMIOB. CTEeneHW OKHUCIICHUs
aKTUHOMJIOB M 3aKOHOMEPHOCTH MX H3MEHEHMsI B psiny. OCHOBHBIE KJIACChl XUMHYECKHX COEIMHEHUMN
aKTMHOUJIOB — IOJy4YeHHe M cBoiicTBa. KoMIiekcHble coeluHeHHMs aKTUHOUIO0B. OCOOEHHOCTH XHUMHUH
Topust ¥ ypana. COnocTaBjIeHUEe aKTHHOUIOB ¢ d- 3ieMeHTamu 6-T0 nepuoza. [IpuMeHeHne akTHHOUIOB |
uX coeuHeHnN. [lepcrekTuBbI CUHTE3a TPAaHCAKTUHOUIOB.

* [Ipumedanue. OO1as XxapakTepUCTUKA IPYIIIbI BKIOYAET B ceOsl:

1) ITonosxenue rpynms! B Ilepuoanueckoi cucreme.

2) DOneKTpoHHast KOH(UTypaLus aTOMOB.

3) W3MmeHeHue B Ipynne OCHOBHBIX aTOMHBIX XapaKTEPUCTUK: pa3MEpPOB aTOMOB, IIOTEHIIUAJIOB
MOHHU3ALUH, CPOACTBA K 3JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH.

4) @®opMbl CYLIECTBOBAHMSI MPOCTHIX BEIIECTB, HAXO0XKJEHUE B MPUPOE, MOJYyUYEHUE MPOCTHIX
BEIIECTB U3 MPUPOJIHBIX HCTOUHUKOB.

5) V3MeHeHne B rpynme OCHOBHBIX (PM3MYECKUX M XUMHUYECKHUX CBOMCTB MPOCTBHIX BEILIECTB,

OCHOBHBIC XapaKTEPHBIC CTCIICHH OKHCIICHHUS.
Paznen 3. ®usnyeckue MeTOAbI HCCJIET0OBAHUSA B HEOPraHMYECKOH XHMHUH

JudpakunoHHBIE METOABI MCCIEIOBaHHS: PEHTTeHO(hA30BbIii M PEHTICHOCTPYKTYPHBIH aHAIIU3HI,
HeiTpoHorpadus, 3MeKTpOHOTpadHsL.

CriekTpajbHble METOABI HCCIEAO0BAaHMS: HJIEKTPOHHBIC CHEKTphl B BuAMMOM u Y®d-obnactu.
Konebarenpnas cnexktpockonus — MK u kom6uaanmonnoro paccesausi. Cnekrpockonust D11P, AMP, SIKP u
Y — pe3oHaHcHble. EXAFS-cnekTpockonusi. CeKTpoCKONMs LUPKYISIPHOTO AUXPOU3MA.

HccnenoBanust 3JI€KTPONPOBOAHOCTA U MarHUTHOM BOCITPHUUMYHMBOCTH. VIcciemoBaHus TUTIOIBHBIX
MOMEHTOB. MIMneanc-cieKTpocKomnusl.

OnTrueckast ¥ YIEKTPOHHAS MUKPOCKOTHSA. JIOKAIbHBINA PEHTT€HO-CIIEKTPAIbHBIN aHAIIN3.

TepMorpaBUMETpHUs 1 MaCC-CEKTPOMETPHSI.

HccnenoBanre MOBEPXHOCTH METOJaMHU PEHTTEHO- M (POTOANIEKTPOHHON CIIEKTPOCKOIHH, OXKe-
CIIEKTPOCKOITHUH.

4. Oo6Opa3oBaTejibHbI€ TEXHOJOTHHU

JUis TOCTHXKEHMS IUIaHUPYEMBIX pe3yJbTaTOB OOY4YeHHs, B AUCHUIUIMHE HCHOJB3YIOTCA pPa3lIndHbIe
o0pa3zoBaTeNnbHbIE TEXHOIOTUU:

MH(OPMALIMOHHO-PAa3BUBAIOIIME TEXHOJOTHUU (CaMOCTOSTENbHOE M3YyYEHUE JIUTEpaTypbl, NPUMEHEHHE
HOBBIX HMH(QOPMAIIMOHHBIX TEXHOJIOTUH JJII CaMOCTOSITENIbHOTO TIOMOJIHEHUS 3HAHUM, BKJIIOYas
UCIOJIb30BaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPENICTB HH(OpMALIUN);

NeSITeIbHOCTHBIE MPAKTHUKO-OPUEHTUPOBAHHBIE TEXHOJOTWMU (aHAJIW3, CpPaBHEHUE METOJO0B MPOBEACHUS
XUMHAYECKUX M (PU3MKO-XUMHUYECKHUX MHCCIE0BaHUI, BHIOOp MeToAa, B 3aBUCHMOCTH OT OOBEKTa
UCCIJIEIOBaHMsI B KOHKPETHOM CUTYyallMM U €r0 MPaKTUYECKas peaau3aius);

pa3BUBAIOIIME MPOOJIEMHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUM  (y4eOHbIE JUCKYCCHUHM, KOJUIEKTHBHAs
MBICIUTENbHAS AEATEIbHOCTD, PEIICHUE 3a/1a4 MTOBBIIIEHHON CII0KHOCTH).

Jlekuuu 4UTArOTCS C UCHOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX BO3MOKHOCTEH M MPOEKIMOHHOTO
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o0opyToBaHUs.

5. @opMbl OPraHU3alMy U KOHTPOJISI CAMOCTOSITEIbHON PadoThl 00y4aromuXCs

Lenpto caMOCTOSTENHLHON pabOTHI SBISIETCS OBJIAJCHHE HABBIKAMH Pa0OTHI C JTUTEPATypoil (B YMTAIHHOM
3ane OMOIHMOTEKH, ¢ AJOCTYNOM K pecypcam MHTepHET), 6osee yriayO0leHHOe H3yuyeHUe OTENIbHBIX pa3/IeioB
JTMCHIUIUIMHBI TIPH TIOJTOTOBKE K HaMCaHUIO pedepara, MoAroToBKe K sk3aMeHy. CaMocTosTenbHas padoTa
MOJIKPEIUISETCS YYeOHO-METOIMYECKUM W WH(POPMAIMOHHBIM 00ECIICYeHUEM, BKIIFOYAIOIIAM YYeOHUKH,

yLI€6HO'M€TO,I[I/ILIeCKI/IC HOCO6I/I${, KOHCIICKThI HeKHHﬁ.

Tekyiuit KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B POpPME KOHTPOJISI CaMOCTOSTEIbHOM paboThI (3aIuTa

pedepaton).
WTOoroBslii KOHTPOJIb IPOBOJUTCS B BUJE dK3aMEHA.

RRO©oOo~No O ~wNE

1. OcHoBHBIE TpeACTaBI€HHUS O CTpoeHMH aTtoMa. BomHoBas ¢yHkuus u ypaBHenue llpenunrepa.
KBaHTOBBIE umMCNa, paaualbHOE W YIJIOBOE PACHpPEIECIECHHUE JIIEKTPOHHOW IUIOTHOCTU. ATOMHBIE
opburanu (-, p-, d- u f-AO), X 3HEpPruu U rpaHUIHbIC TOBEPXHOCTH. PacmpeaeieHe 3JIeKTPOHOB 110
AO. ITpunuun Muaumyma sHepruu. [Ipunnun [laynu. AtomHble TEpMBIL, TpaBuiIo XyHJa.

2. CoBpeMeHHast (OpPMYJITHPOBKA TEPHOIMUECKOTO 3aKOHA, 3aKOH Mo3im, cTpykTypa llepuommueckoi
Cuctembl. KopoTko- 1 JuinHHONIEpHOAHBINA BapuaHThl [lepuoanueckoii Tabmuisl. [leproab! U rpymiisL.

3. 3aKOHOMEpPHOCTH W3MEHEHUS (YHIAMEHTAIBHBIX XapaKTEPUCTHK aTOMOB:
paanycoB, MOTEHIIMAIA HOHU3ALUHU, SJHEPTUN CPOACTBA K 3JIEKTPOHY M JIEKTPOOTPULATEILHOCTH.

4. T'panunsl Ilepuonnyeckoit Cucremsl. [lepcriekTuBBl OTKPBITHS HOBBIX 3J1€MEHTOB. llepuonnyHoctu B
MU3MEHEHNHU CBOMCTB IPOCTHIX BEUIECTB U OCHOBHBIX XUMHUYECKUX COEIMHEHUH - OKCUJIOB, THAPOKCUIOB,

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Tewmsl peepaToB:

PentrenocdasoBeblii ananm3
PeHTreHoCTpyKTYpHBIN aHAIN3.
Hetitpororpadusi.
DnekTpoHorpadus.

CneKTpaanme MCTOJAbI UCCIICAOBAHUA: DJICKTPOHHBIC CIICKTPLI B BHI[PIMOﬁ n Y®-obaacTH.

Konebarenbnas cnekrpockonusi — MK 1 KoMOMHAIIMOHHOTO pacCestHHUS.
Cnekrpockonus DIIP.

Cnekrpockonust AMP

Cnekrpockonus AKP

EXAFS-criekrpockormus.

CrexTpocKonus HUPKYJISAPHOTO JUXPOU3MA.

HccnenoBanus 3J€KTPOIIPOBOAHOCTH M MATHUTHON BOCHPUHUMYHUBOCTH.
HccnenoBanus TUMOJIBHBIX MOMEHTOB.

Nmnenganc-CcrieKTpoCKOusl.

OnTHyueckas ¥ ANEKTPOHHASI MUKPOCKOIIHSL.

JIoKanbpHBIN PEHTIE€HO-CIIEKTPAJIBHBIN aHAJIU3.

TepmorpaBumerpus.

Macc-cnekTpoMeTpusi.

HccnenoBanue IMMOBCPXHOCTHU METOJAMU PCHTICHO- U (bOTOSJ'ICKTpOHHOfI CIICKTPOCKOIINH, OKEC-

CIIEKTPOCKOITHH.

KOHTpOJ'IBHBIe BOIIPOCHI K 3K3aMCHY.

THUAPUJIOB, TAIOTEHHUIOB, CYJIb(PUI0B, KapOUI0B, HUTPHUIOB U OOPHIOB.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[TonsiTue o mpupoae XUMHYECKOW CBsI3U. OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOW CBSI3M: MJIMHA,
SHEPrus, HANPaBIEHHOCTb, NOJSIPHOCTh, KpPaTHOCTh. OCHOBHBIE TUIIBI XUMUYECKOW CBS3H.
OcHOBHBIE TIONIOKEHUs MeTona BaleHTHBIX  cBsazer  (MBC). T'mOpuamsanus  opOUTaNICH.
HampaBneHHOCTB, HACHIIAEMOCTh U IOJSAPU3YEMOCTb KOBAJICHTHOM CBs3U. BiusHME HENOIEIEHHBIX
3JIEKTPOHHBIX Map Ha CTPOCHHE MOJIEKYJ, MOJENb | niecnu.
OcHOBHBIE TIOJIOKEHUS METOIa MOJIEKY ISIpHBIX opouTaneit (MMO). JIByX1IeHTPOBBIE IBYX3JIEKTPOHHBIE
MOJIEKYJISIpHbIE opOuTanu. OHeprernyeckue auarpamMmbl MO TOMOSIEPHBIX U TeTEpPOsIEPHBIX
JIBYXaTOMHBIX MOJEKYJ. OHEpPrus HOHU3allUM, MarHUTHbIE M OINTHYECKUE CBOMCTBA MOJEKYII
Mmuoronentpossie MO, TUNEpBaJIeHTHbIE W  3JIEKTPOHOACPHUIMTHbIE MOJIeKYJdbl. [IpuHIUD
130J100aTBHOTO COOTBETCTBUSA. KOppensiinoHHbIe JHarpaMMbl.
HNonnast cBsa3p. MoHHas Mojaenb CTPOGHHS KPHUCTaUIOB, OOpa30BaHHME HOHHBIX KPHUCTAUIOB Kak
pe3yabpTaT HEHAIPABICHHOCTH M HEHACBIIIAEMOCTH MOH-UOHHBIX B3auMonaeucTBui. MOHHBIN paauyc.
OCHOBHBIE TUIIbI KPUCTAJUIMYECKUX CTPYKTYP, KOHCTaHTa MaJieiayHra, 3JHeprus HOHHOM peIeTKH.
MexMONIeKyJIApHOE  B3aUMOJICHCTBUE — OPUEHTALlMOHHOE, HWHIYKIMOHHOE M JAMCIIEPCHOHHOE.
Bonoponnas cBa3b, ee npupoaa.
Beenenue B 30HHYI0 Teopuro. OOpa3oBaHME 30H — BaJIGHTHOM M TMPOBOJAMMOCTH W3 ATOMHBIX H
MOJIEKYJISIPHBIX OpOUTasell, 3ampernieHHas 30Ha. MeTamisl U AUSJICKTPUKH. [ paHUIbl TPUMEHUMOCTH
30HHOHM TEOPUHU.
OcHOBHbIE TOHATUSI KOOPAUHALMOHHON TeOpHH. THUIIBI KOMIUIEKCHBIX COEIMHEHUN MO Kiaccu(ukaimu
JUTaHJO0B, 3apsily KOOpPAMHALMOHHOW cdeppl, 4YuCiIly UeHTpaldbHbIX aroMoB. HomeHkiaTypa
KOMIUIEKCHBIX COeIMHEHMI. M30MepHsi KOMIUIEKCHBIX COCAMHEHUH.
OOpa3oBaHue KOOPIWHAIIMOHHBIX COSAMHCHHUN B paMKaX MOHHOH MOJEIH W IpejacraBicHui JIprouca.
Teopus MArKMX ¥ JKECTKMX KHUCIOT u ocHoBaHuM Ilupcona, ypaBHenue Jlparo-Beiinanaa.
VYCTONYMBOCTh KOMILIEKCOB B PAacTBOpaX M OCHOBHBIE (DaKTOphI, ee ompenensmomue. KoHCTaHTHI
YCTOMYMBOCTU KOMILIEKCOB. JIaOMIBHOCTh M MHEPTHOCTb. DHTPONMUUHBIM BKJIAJ B SHEPreTUYECKYIO
YCTOWYMBOCTH KOMITJICKCOB, COJIbBATHBIN 3 dekT, XenatHorit apdext, mpasuia nukiios JI.A.Uyraesa.
[Ipupona XUMHUYECKON CBS3M B KOMIUIEKCHBIX COEIUHEHHUSX. (OCHOBHBIE IOJIOXKEHUS TEOPUH
kpuctayuinueckoro nojst (TKII). Pacmierienne d- opOutaieii B OKTa3IpUYECKOM U TETPadIPUUCCKOM
nojie. DHEprusi pacIIeIUIeHUs, SHEprHsl CIAapUBaHUS M SHEPrusl CTaOMIM3alMU KPUCTANTNYECKUM
nosieM. CrnekTpoxumuueckuid psjn surannoB. [lonstue o Tteopunm SHa-Temnepa, TeTparoHaabHOE
HCKQKEHUE OKTA3PUUYECKUX KOMILJIEKCOB.
OHeprerudeckas nuarpaMmma MO KoMIUIeKCHBIX coequHeHui. [locTpoenne rpynnoBeix opouTaien u ux
B3aMMOJICHCTBHE C OpPOUTAIAMU LEHTPAJIBHOTO aTOMa, G- U T-JOHOPHBIE U AKIENTOPHBIC JIUTaHJBI.
UcnonszoBanne TKII 1 MMO nnst oObsICHEHHS ONTHYECKUX W MArHUTHBIX CBOMCTB KOMIUIEKCHBIX
coeaunenuil. luarpammsl Tana63-CyraHo A1 MHOTO3JIEKTPOHHBIX CUCTEM.
KapOonunsl, meramiokapOeHbl, MeTayioleHbl, ¢Qymaepuapl. KomIuiekchl ¢ MaKpOUMKINYECKUMU
murangamu. IlomusinepHele komiuiekcsl. M30- u rerepononucoenuHeHus. Kiactepel Ha OCHOBe
MIEPEXO/IHBIX U HENEPEeXOAHBIX 3JIeMEHTOB. KpaTHble CBSI3U METaJlI-METaJl, TOHSITHE O O-CBSI3U.
MexaHu3mMbl  peakUuid KOMIUIEKCHBIX COEIMHEHHH. Peakiuu 3aMelieHus, OTIICIUIEHUS U
IIPUCOETMHEHMS JINTAH1a, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEaKMU. B3auMHOE BIMSHHE JIMTaHI0B
B KoopauHanuoHHON cdepe. Tpanc-Bmusuue W.M. Yepnsesa, nuc- sdpdext A.A. I'punbepra.
BuyTtpucdepHsie peakiuu JIUraHaoB.
IIpuMeHEeHNEe KOMIUIEKCHBIX COEAMHEHUN B XMMUUYECKON TEXHOJIOTUH, KaTAJIN3€, MEAUIIMHE U DKOJIOTHH.
OcHOBHbIE MOHATHUS U 33J]a4d XUMHUYECKON TEPMOAMHAMMKHN KaK HAyKU O MPEBpAIICHUSX dHEPTUU Mpu
NPOTEeKaHUN XUMHUYECKUX peakuuid. TepMoauHaMuyecKkas CUCTeMa, MapaMeTpsl U (QYHKIIMH COCTOSHUS
CUCTEMBI.
[lepBblif 3aKOH TepPMOAMHAMUKU. BHYTpEHHssI SHEPTUs U €e M3MEHEHHE NMPHU XUMHUYECKUX U (Da30BBIX
npeBpauieHusX. JHTanbnus. CTaHJapTHOE COCTOSHUE U CTaHJApTHBIE TEIIOThl XUMHUYECKUX PEaKIIHi.
Ternora u sHTanbnus oOpa3oBaHus. 3akoH l'ecca. DHeprum XMMHUYECKHX CBsized. TernaoeMKocTb,
ypaBHenue Kupxroda.
OO6patuMble U HeoOpaTUMBbIe Tpoliecchl. BTOpoii 3aKOH TepMOAMHAMUKU. DHTPOIUS U €€ PU3NUECKUi
cMbIc, ypaBHeHHME bonbrmana. CraHpgapTHas SHTpONMs. 3aBUCUMOCTb SHTPONMM OT MapaMETPOB
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22,

23.

24,

25.

26.

217.

28.

29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

42.

COCTOSIHHSL.
Oueprus ['ub6ca. HanmpaBrienne XMMHYECKHUX MPOILECCOB, KPUTEPUU CAMOMPOU3BOIBHOTO MPOTEKAHUS
peakuuil B U30JIMPOBAHHBIX M OTKPBITBIX CHUCTEMaX. XMMUYECKHN MOTCHIHANI. Y CIOBUE XUMHUYECKOIO
paBHOBECHsI, KOHCTaHTa paBHOBecus. M30Tepma xuMuueckol peakiuu. Pa3oBble paBHOBECHS, YUCIIO
cTenenel cBo6obl, mpaBuiio (a3 'mb66ca. da3oBbie AUArPaMMBI OJJTHO- U IBYXKOMIIOHEHTHBIX CHCTEM.
CKOpOCTh XMMHYECKOM peakluH, €€ 3aBUCUMOCTH OT MPUPOJAbl M KOHIEHTPAIMd pPEarcHTOB,
temneparypbl. l[lopsnok peaknuu. KoHCTaHTBI CKOPOCTM M €€ 3aBUCMMOCTb OT TEMIEpaTyphl.
VYpaBHeHne AppeHnyca. DHEpPIrUs aKTUBALlMU U IOHATHE 00 aKTUBUPOBAHHOM KOMIUIEKCE.
OOpatumble peakuuu. 3aKOH JACUCTBYIOLIMX Macc. BiusHue kaTanu3aropa Ha CKOpPOCTb PEaKIIHMH.
["'oMoreHHBII U TeTeporeHHbIN KaTtanu3. [[oHATHE 0 IEMHBIX U KOJIeOaTEIbHBIX PEAKIUIX.
CoBpeMeHHbIE MPEACTaBICHUs O MPHUPOAE pPacTBOPOB. OCOOEHHOCTH KUIKHUX pacTBOpoB. [lopsaok B
KHUJKOCTSAX, CTPYKTypa BOJBI M BOIHBIX pacTBOpoB. Crenuduka peakiuii B BOJAHBIX U HEBOJHBIX
pacTBopax.
Teopust 31MEKTpPOIUTHUECKON auccounanuu. MOHHOE NpOM3BEAEHUE BOJIBI U €r0 3aBUCUMOCTH OT
temnepatypbl. Bogoponusiii nmokaszatens pH, mkana pH. Kucinorel u ocHoBanus. I[IpoTonutuyeckas
teopusi bpencrena-Jloypu. ComnpsbkeHHble KUCIOTHI U ocHOBaHMs. ['maponn3. CoBpeMEHHBIE B3TJISIbI
Ha MPUPOY KUCIOT U OCHOBAHMIA.
CunibHbIE M cla0ble BJEKTPOJIUTHI. 3aBHUCHUMOCTh CTENEHHM JJICKTPOJUTHYECKOM TUCCOIMAIMU OT
KOHILIGHTpAllUK, TEMIIepaTypbl, IPUPOABI PACTBOPUTENS, IOCTOPOHHMX 3JIEKTPOJUTOB. 3aKOH
pa3basnenust OctBaibaa. OCHOBHBIE TIOHATHS TEOPUH CHIBHBIX 3JIEKTPOIUTOB Jlebast u XIOKKes.
[IpousBenenue  pactBopuMOCTH. JlMHaMuU4yeckoe paBHOBECHE B  HACBHIIICHHBIX  pacTBOpax
MaJIOPaCTBOPUMBIX CHIIBHBIX JJICKTPOJIUTOB B (DAKTOPHI, €T0 CMEIIAIONIHE.
DNEeKTPOXUMHUYECKHE CBOWCTBA PACTBOPOB. COIpPSKEHHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE IAPHI.
OnekTpoAHblid  ToTeHHHal. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM M WX HAlpaBIICHUE.
VYpaBuenue Hepucra. Jluarpammel Jlatumepa u @pocra. DneKTposins.
KosmnratuBHele  CBOWCTBA  PacTBOPOB  JJIEKTPOJMTOB U HEAJIEKTPOJIUTOB. M30TOHHMYECKHIA
koa¢dunment. 3akoH Paynsa. Kpuockonus u 30yarocKomus, 0cMocC.
OCHOBBI 1 METOJIBI HEOPTAHUUECKOTO CHHTE3a. [IpsiMoil CHHTE3 COeTMHEHUI 13 TTPOCTHIX BEIICCTB.
OcCHOBBI ¥ METOJBl HEOPTraHWYECKOro CHUHTe3a. Peakuuu B ra3oBoil (a3e, BOJHBIX W HEBOJHBIX
pacTBopax, pacriaBax.
OCHOBBI U METOABl HEOPTaHMYECKOT0 CHHTE3a. METOJ XMMHUYECKOTO OCAKICHHUS W3 Ta30BOH (asbl,
WCIMOJIb30BAaHMS HAJKPUTHYECKOTO COCTOSHUSI.
OCHOBBI 1 METO/IbI HEOPTAHUYECKOTO CUHTE3a. 30J1b-TeJIb METO/,.
OCHOBBI 1 METOJIBI HEOPTAHUYECKOTO CHHTE3a. [ uIpoTepMaIbHbIil CHHTES.
OCHOBBI M METOJBl HEOPTaHWYECKOTOo CHUHTe3a. TBepaodazHblii CHHTE3 H €ro OCOOEHHOCTH;
HCMOJIb30BAHNE MEXaHOXMMHUYECKON aKTUBAlMU. XUMUYECKUE TPAHCIOPTHBIE PEAKIMU ISl CUHTE3a U
OUYHCTKH BEUIECTB.
OCHOBBI M METOJIbI HEOPraHMYECKOTO CHHTEe3a. DOTOXUMHUYECKHE U DJICKTPOXUMHUYECKHE METOJIbI
CUHTE3A.
OCHOBBI 1 METOJIBI HEOPTAHUYECKOTO CHHTe3a. [[pMeHenne BakyyMa 1 BHICOKUX JIaBJICHHI B CHHTE3E.
OCHOBHBIE METO/IbI pa3/IeNIEHUs U OYUCTKU BEILIECTB.
MeToap! BEIpauBaHUSI MOHOKPHUCTAIIOB U MX KJIaCCU(PUKAIIHS.
[Tonoxxenue S-anemeHTOB B Ilepmommyeckoil cucreme, O0COOEHHOCTH JJIEKTPOHHON KOH(MUTYpaIuu.
XapakTepHbIE CTEIIEHN OKUCIICHHUS.
Bonopon. Ocoboe monoxenue Bomopona B Ilepuoamueckoit cucteme. M3oromsl Bomopoaa. Opro- u
napa- BoaopoJ. Meroasl noiaydeHus: Boaopoia. Pu3nko-XUMHUYECKHE CBOMCTBA Bogopoaa. ['uapuasl u
ux kiaccudukammsa. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOpoJa. Boma — cTpoeHue
MOJIEKYJIBI ¥ CTPYKTypa >KHAKOTO coctosiHus. CTpyKTypa Jibaa, kinarpaTel. [lepokcum Bogopoma, ero
MOJIy4YEHHUE, CTPOCHUE U OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIE CBOKMCTBA.
Onements! rpynmnsl |A. O6mmas xapakrepucTrka rpynnbl.OCHOBHBIE KIacChl XUMUYECKUX COETUHEHUN —
noJiydeHue u coiictBa. HepactBopumbie comu. OcoOeHHOCTH XUMUU JuTHs. [IpuMeHeHne mea0qHbIX
METAJUIOB U UX COCIMHEHUH.
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55.
56.
57,
58.
59.
60.
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OnemenTsl rpymmsl [IA. Ob6mas xapakrepructuka rpymnnbl OCHOBHBIC KJIACChl XUMHUYECKUX COCTMHEHUIN
— TojJy4eHue u cBoiicTtBa. OCOOEHHOCTH KOMILIEKCOOOpa3oBaHusl S-MeTayioB. OCOOCHHOCTH XMMHHU
Oepwus, Maruuss u pagus. CxoactBo xumuu Oepuwuing W jutus. [lpumenenue Oepusuius
1EJI0YHO3EMENbHBIX METANIOB U UX COETUHEHUII.

[Tonoxxenue p-anmementoB B llepwomnueckoii cucreme. OCOOCHHOCTH 3JICKTPOHHON KOH(MUTYpAIIHH.
XapakTepHble CTENEHU OKHUCIEHHA. MeTaibl, HEMETaulbl, METaUIOUAbl CpPEedu P-3JIEMEHTOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB BO 2 U 3 MEepUOIaX.

Onementsl rpynnsl A, OOmas xapaktepuctuka rpynnbl* (OcobeHHOCTH XHMHUU Oopa.
BopoBoaopopl, KOMILIEKCHBIE THIPOOOpaThl, KJIACTEpHbIE coeuHEeHusi Oopa, 6opa3oi, HUTpUA Oopa:
0COOEHHOCTH UX CTPOCHHS U CBOUCTB.

Oxcupn amoMUHUA. AJIOMHHATBI M THAPOKCOATIOMUHATHL. [ anorenunsl amromMuHus. KowrmekcHbie
coeauHeHus amoMuHuA. CIutaBbl afOMHHUA. ATIOMOTEpMHS. AM(POTEPHOCTh OKCUIOB TaJUIWs, HHIUS
u taus. Ocobennoctu xumuu TI(I). TIpumenenue 6opa, alfOMHHUS, TaUTUs, HHIWSA W TAUIHS U UX
COCIMHECHUM.

Onementol Tpynmbl VA, O6mas xapakrepucTuka rpynnbl* OCOOCHHOCTHM XUMHH aJTIOTPOITHBIX
Momudukanuii  yriuepoga. @ymnepeHsl u ux npousBonHble. HanorpyOxu. KapOuapl meTaiios.
CuHuJIbHAS KUCIOTA, IIUAHU]IBI, TUIMaH. PolaHOCTOBOIOpOAHAST KUCIOTa U pofaHubl. Cepoyriepo.
®peonsl U ux npuMmenenue. Oxcuasl yriepona. Kapoonwisl. KapooHartsl.

Oxcuapl KpeMmMHHS, TepMaHus, OjJoBa M cBHHIA. KBapi u ero mnoiaumopdHbie MOIUDUKAIINH.
KpemuneBass kucnora u cunukarsl. [anorenuasl. KpemunedropucroBomoponnas kuciora. KapOun
kpemHusi. KoMiekcHble coeTuHEeHUs 010Ba M cBUHIIA. [IprMeHeHne IpoCThIX BEUIECTB U COCTMHEHUI
anemenToB rpymnmsl IVA. Ilonarue o nonynpoBoaHukax. CBUHILIOBBIA aKKyMYJISITOP.

Onementsl rpynnsl VA, OOmas xapakTepucTUKa TpYIIbL* 3aKOHOMEPHOCTH OOpa3oBaHUS H
MIPOYHOCTh MPOCTHIX U KPATHBIX CBs3ed B rpymme. OcoOeHHOCTH XuMHHU a30Ta. [Ipobinema cBsi3biBaHUs
MOJIEKYJISIPHOTO a30Ta. OCOOEHHOCTH alTOTPONHBIX MoauduKaiuii Gpocdopa.

I'unpuasl anemenToB rpynmnsl VA: nojydeHue, CTpoeHre MoJIeKyJ1, cBoiicTBa. Conu ammonust. Kuakuii
aMMHaK Kak pacTBOpHUTENb. ['Mapa3uH, THAPOKCUIAMUH, a30THCTOBOJOPOAHAS KUCIOTA. ['aloreHusl
3JIeMEHTOB rpynibl VA, nojlydeHue u ruapoiins.

Kucnoponusie coequnenus azota. Ocobernnocta xumun NO u NOz. A30THasi, a30THUCTast KUCIOTHI U UX
COJIM: TIOJyuy€HHUE, CBOMCTBA M OKHUCIUTEIbHO-BOCCTAHOBHUTENbHAs CIOCOOHOCTh. Jnarpamma ®dpocra
JUIl COeIMHEHUH a30Ta.

Kucnoponubie coenunenust ¢ocgopa: OKCHIbI, KUCIOTHI M UX coiu. CpaBHEHHE CBOICTB KHCIOT
¢dochopa B pa3HbIX cTeneHsx okuciaeHus. KonnencupoBanusle GpochopHble KUCIOTH U NOIU(POChaTHI.
OKcuapl MBIIBbSIKA, CYPbMBI U BHCMYTa, KHCJIOPOJOCOIEPKAIINE KUCIOTHl MBIIIBIKA U CYpbMBl H MX
conu. CpaBHeHUE cuiibl KUCIOT B rpymnme. CyabQubl 1 THOCOJH.

[IpuMeHeHne MpOCTHIX BEMIECTB U COSTMHEHUM 271eMeHTOB VA rpyIibl. Y 100peHus.

OnemenTsl rpynnsl VIA OOmas xapakrepuctuka rpynnbsl. OcobeHHocTH XUMuU kucaopoaa. Ctpoenue
MOJIEKYJIBl KHCIOpOJa, OObsCHeHHe ee mnapamarHerusma. O30H M 030HUABL.  AJIJIOTPOIIHBIE
MOJU(UKAIIMH CEPbI U UX CTPOEHHUE.

Knaccudukanus okcumos. IIpocTeie U CIIOXKHBIE OKCHIIBI, HECTEXHUOMETPHS OKCHIIOB. [ MIAPOKCHIBI U
KUCIOTHI. [Iepokcuipl, CynepoKCHIbI.

CepoBonopon u cynbduabl. [lomucynsbhumael. Cynbdansl. OKCHIBI CEpbl, KHUCIOTHI M HMX COJIH.
[TonmuTHOHOBBIE KUCIOTHI M MOJUTHOHATHI. KucnoponHele coenuHeHus ceneHa u Teitypa. CpaBHeHHE
CHJTBI, YCTOWYMBOYTH ¥ OKHUCIIUTEIbHO-BOCCTAHOBHTEIBHBIX CBOWCTB KHUCIOPOTHBIX KHCIIOT B TPYIIIIE.
["anoreHupI cephl, celaeHa u TeJurypa.

[IprMeHeHne MpOCTHIX BEIIECTB U COeTUHEHMH 311eMeHTOB VA rpymnisbl.

Onements! rpynnsl VIIA. O6mas xapakrepuctuka rpynnbsl. OcobeHHOCTH XMMUM (Topa M acTara.
OKHCIIUTENLHEBIE CBOMICTBA TAJIONEHOB. B3anMoneiicTBHE rajJoreHoB ¢ BOJOI.

I"anorenoBogopossl. [lonydenue, cBoiicTBa. 3aKOHOMEPHOCTh U3MEHEHHSI CBOMCTB raJIOr€HBOAOPOIHBIX
kucnot B rpynmne. Knaccudukanus ranoreHu1oB. MexrajaoreHHble COSJUHEHHSI: CTPOCHHE U CBOWCTBA.
Kucnopoanslie coennnenus ranoreHoB. OcoOeHHOCTH OKCUIOB xyopa. Kucnopoaconepxariue KuciaoThl
rajoreHoB ¥ ux coiu. ConocraBie€HUE CUJIbl, YCTOHYMBOCTH M OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
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CBOWCTB KHCJIOT KHCIOPOAHBIX KUCIIOT rajloreHoB, fuarpamma dpocra /17151 rajloreHoB.

IIpuMeHeHHe raJloreHoB U UX COCAMHEHUM.

Onementsl rpynmbl VIIIA. OOmias xapaktepuctuka rpynmnbl. CoenuHeHUs OJaropogHbIX Ta30B M
IpUpoJa XMMHUYECKOH CBS3M B HHX. [Huparel Omaroponssix ra3oB. DTOpuabl M KUCIOPOIHBIC
coeiMHeHus 01aropoHbIX ra3oB. IIpumeHenue 01aropoJHbIX Ia30B.

[Monoxenue d-anementoB B [lepuomudeckoit cucreme. DIIEKTPOHHOE CTPOCHUE U OCHOBHBIC CTEIICHU
okucnenus. CriocoOHOcTh 0-3JIEMEHTOB K KOMILIEKCOOOPa30BaHHIO. 3aKOHOMEPHOCTH HW3MEHECHUS
cBolicTB d-metawioB B 4, 5 u 6 nepuonax. [lpupoaa d-cxatus u ee ClaeaCTBUS.

OnemenTs! rpynnsl [1b. O6mas xapakrepuctuka rpynmbl. OKCHIbL, THAPOKCUIBI U GTOPH]IBI METAJUIOB
I11b rpynnsl — noxyyenue u cpoiictBa. KoMiiekcHele coequHerusi. COnocTaBIeHUE XMMHUH JIEMEHTOB
1A u b rpynm. [Tpumenenrne MeTauioB U UX COCTMHECHUM.

Onementsl rpynnsl |VB. Ob0mas xapakrepuctika rpynibl. OKCHIbI U THAPOKCUABI TUTAHA U LIUPKOHMSL.
Turanatel u 1upkonatel. Conm TuTaHwiaa M OUpkoHWna. [ajmoreHuasl. CrHocoOHOCTH K
KOMIUIEKCOOOpa30BaHN0. 3aKOHOMEPHOCTH B CTa0MJIBHOCTH Ppa3JIMYHBIX CTEHNEHEH OKHUCIIEHUS.
Biustnue nanTaHommHoro cxatusi Ha cBoiictBa raduus. Conocrarienue meramioB IVAu IV rpynm.
IIpuMeHeHne TUTaHa U HUPKOHUS U UX COCIUHEHUN.

OnemenTs! rpynnsl VB. OOmias xapakrepuctuka rpynnbl. OKcHbl U rajioreHu ibl. Banagatsl, HIOOAThI
u TaHTanarbl. CriocoOHOCTh K KOMILJIEKCOOOPa30BaHUIO0 U 00pa30BaHUIO KJIACTEPOB. 3aKOHOMEPHOCTH B
CTaOMWJIBHOCTU DAa3JIUYHBIX cTeneHed okucieHus. [uarpamma @pocra A8 COEQMHEHUH BaHaIus.
ComnocraBnenne cpoictB coeaunenuii Banaaua(V) u docdopa (V). Ilpumenenne Banaaus, HIOOUS U
TaHTaJa U UX COCAMHEHUM.

Onementsl rpynnel VIb. OO6mas xapakrtepuctuka rpynnbl. OKCuAbl, TaJIOTEHUIbl U CYJIb(UIIBIL.
CpaBHeHHE CBOMCTB XpOMOBOHM, MOJMOJEHOBOM M BOJIb(YPAMOBOM KUCIOT U uX cojeil. OcobeHHOCTH
KoMIuiekcooOpazoBanusa. Knacrepel. bpon3sl. [lonmukucnorsl u ux conu. [lepoxcuapl. OKuCIUTENHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBAa COEAMHEHUI XpoMa, 3aKOHOMEPHOCTH B CTAOMJIBHOCTU DPA3JIUYHBIX
creneHeld okucienus. ComnoctaBienue xumuu anieMeHToB VIA u VIb rpynn. [Ipumenenue xpoma,
MoJMOIeHa U BoJIb(GpaMa U UX COCTUHEHUH.

Onementsl rpynmbl VIIB. Obmas xapakrepuctuka rpynibl. KHcaopoaHble coeMHEHHsT MapraHia, ux
KHCIIOTHO-OCHOBHBIE U  OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa, auarpaMma ®pocra i
coequHeHn Mapranua. CTaOWIbHOCTh COEIUHEHUI MapraHiia B pPa3jIMYHBIX CTEHEHSX OKHUCIICHHS.
OcobeHHOCTH XMMMU TeXHeuus U peHus. PenueBas kucinora u neppeHarbl. CoNocTaBiIeHHE XMMUHU
anemenToB VIIA u VIIb rpynn. [lpumenenue Mapranua u peHusl.

Onements! Tpymnnsl VIIB. Obmas xapakrepuctuka rpymmnsl. O60CHOBaHHE pa3feieHHs 3JIEMEHTOB Ha
cemelcTBa Jenes3a U IMJIaTUHOBBIE METaJUIbI.

CemeiicTBO kene3a: ModydeHue U (PU3NKO-XUMHUECKUE CBOMCTBA jkeje3a, koOaibTa U HUKeNs. OKCUAbI
Y THJIPOKCH/IbI, TAJIOT€HU B! U Cylbhuasl CoeqMHEHN kKene3a, KoOanbTa U HUKENs B BBICHINX CTEIEHSIX
okucenus. KoMIekcHble CoeIMHeR s, 0COOeHHOCTH KoMTekcoB ¢ 0° konduryparumeii eHTpansHOro
atoma. Koppo3sus xene3a u 6opr0a ¢ Heil. [I[pumenenne xxenesa, KoOanbTa U HUKEIS.

IInatunoBbIe MeTauibl: OCHOBHBIE KJI1ACChl KOMIUIEKCHBIX COEIMHEHNN TUIATHHOBBIX METAJIOB. OKCHIBI
Y TaJIOT€HU/IbI TUIATUHOBBIX coeMHEeHUH. [IpruMeHenne miaTHHOBBIX METaJIOB.

Onementsl rpynmnsl |b. OOmas xapakrepuctuka rpynnbl. OKCHIBI, THAPOKCHABI U TaJOTCHUBI.
N3meHeHne B yCTOMYMBOCTH CTEIIEHEW OKHUCIEHUS DJIEMEHTOB B Ipymie. KOMIUIEKCHBIE COEUHEHHS.
Comnocrasnenue snemeHToB |A u |b rpynmn. [Ipumenenue meau, cepedpa u 30710Ta.

Onements! rpynnsl [1b. O6mas xapakrepuctuka rpynnbl. OcoO€HHOCTH MOATPYIIBI IMHKA B KA4eCTBE
IIPOMEXYTOUHON MEXKIYy NEPEXOJHBIMM W HENepeXoAHbIMU MeTauiamMu. OKCHIbl, THIPOKCHIBI,
rajJloreHubl U cynbQuabl. AManbrampl. OCOOEHHOCTH COEIMHEHUN PTYTH B CTENEHH OKUCIEeHHs +1.
CriocoOHOCTh K KOMIUIEKCOOOPAa30BAaHHIO M OCHOBHBIE THIIBI KOMIUJIEKCOB IIMHKA, KaJMHUS U PTYTH.
Comnocrasnenue ¢ anemeHToB |IA u |1 rpynn. [Ipumenenne unHka, KaaMus 1 pTyTH.

OO6miast xapaktepuctika f-anemeHToB. OCOOCHHOCTHM CTPOCHHUS OJIEKTPOHHBIX O0OJIOYEK aTOMOB.
JlanTanuHOE M akKTUHUIHOE ckaThe. CXOJICTBO U pa3jnyuue JJAHTAaHOWJOB U aKTUHOUA0B. BHYTpeHHsIs
MIEPUOJNYHOCTb B CEMENCTBAX JAHTAHOUOB U AKTUHOMIOB.

CemeiicTBO JaHTaHOMAOB. MeToabl MONY4YeHHs, pa3feleHus M (U3UKO-XUMHUECKUE CBOWCTBA
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MeTaJuIoB. CTENEHU OKHUCIEHUS 3JIEMEHTOB M 3aKOHOMEPHOCTH WX HW3MEHEHHsS B psgy. OCHOBHbIE
KJIACChl XUMUYECKHX COCIMHEHHUM - MOJyueHHe M cBoMcTBAa. KOMILJIEKCHBIE COCIMHEHUS JTaHTaHUIOB.
Ocob6ennoctu xumun 1epust U esponus. Comnocrasnenue d- u f- snmemenToB 3 rpynmel. [Ipumenenue
JIAHTAHOHIOB.

77. CemeiicTBO akTHHOUIOB. OOOCHOBaHWE AaKTUHOMJAHOW TeOpuH. MeToapl MojdydeHus U (pusuko-
XUMHYECKHE CBOHCTBa akTHHOHMIOB. OCOOCHHOCTH pa3JieicHus] akTHHOUIOB. CTENEHH OKUCICHHS
AKTMHOMJIOB M 3aKOHOMEPHOCTH UX M3MEHEHUs B psay. OCHOBHBIE KJIACChl XUMHUYECKUX COCIUHEHUU
AKTUHOMJIOB — IMOJIyYeHHE U CBOMCTBa. KOMITIEKCHBIE cOeIMHEHUsT aKTUHOUI0B. OCOOEHHOCTH XMUMHH
Topus u ypaHa. ComocraBjieHne akTHHOMIOB ¢ O- aimeMenTaMu 6-ro nepuoja. [IpruMeHeHre akTHHONIOB
U UX COEAMHEHUN. [IepCrieKTUBBI CHHTE3a TPAHCAKTUHOMIOB.

6. @oHI OLEHOYHBIX CPEACTB /IJIsl ATTECTAIUM 110 TUCHHUIIHHE

6.1. Ilepeuenv KomnemeHnuuil 6vINYCKHUKO8 00pPA308AMENbHOIU RPOZPAMMbBL C YKA3AHUEM
pe3yiomamos 0dyuenus (3Hanuil, yMeHuil, 671a0eHUIl), XapaKmepu3yiouwux 3mansl ux popmuposanus

Onucanne mokaszaTenell M KPUTEPUEB OILICHWBAHMUA KOMIIETEHUMH Ha pa3lUYHBIX dTanax HxX
(dhopMUPOBaHHUS PUBECH B MIPIIOKCHUN 1.

6.2. Kpumepuu u npouedypol oyeHusanus pe3yibmamos ooyuenus no oucyuniune. Onucanue
WIKA1 OUEHUBAHUA

[TpoMeKyTOUHBII KOHTPOJb KayecTBa YCBOEHHUS COJCp)KAaHUS AMCLMILIMHBI MPOBOAUTCS B BHJE
KOMIUIEKCHOTO 9K3aMeHa, Ha KOTOPOM OIpeAemsieTcs:
® ypOBEHb YCBOCHHUS OCHOBHOTO YY4EOHOTO MaTepuaia o JUCIHUILUINHE;
® ypOBEHb MOHMMAaHUS U3YYCHHOTO MaTepuana;
® CIIOCOOHOCTH aclpaHTa UCII0JIb30BATh MOJTYYCHHBIC 3HAHUA IJId PCIICHWA KOHKPETHBIX 3a1a4.
DK3aMeH MPOBOAMUTCS B YCTHON ¢opMe B BHAEC OTBETa OOYyYArOMIErOCs Ha TEOPETUUYECKHE BOMPOCHI
Kypca (¢ nmpeaBapuTeIbHON MOATOTOBKOW) U MOCIENYIOIMIUM cOOeceloBaHUEM B paMKax TEMaTHKHU Kypca.
CobecenoBanre MTpoBOAUTCS B (opmMe BOMPOCOB, HAa KOTOpPHIE aCHUPAHT JODKEH JaTh TMONHBIA U
pa3BEpPHYTHIN OTBET.
K sk3ameny nomyckaroTcs oOyuaromuecs, Hamucapiue pedepar mo npejiaraeMoil npernoaaBareieM
TEME.
Jlis mpoBeieHUs] MPOMEXYTOYHOI'O KOHTPOJS CPOPMHUPOBAHHOCTH KOMIIETEHLIMH HCIIONIb3YeTCs:
OTBET 110 OMJIETy Ha SK3aMEHe.

Ounenka YpoBeHb NOATOTOBKH

OTnuanO Bbicokuii ypoBeHb MOATOTOBKM C HE3HAYUTENbHBIMH OLIMOKaMHU.
AcmupaHT Jaj MOJHBIM U pa3BEepHYTHIM OTBET HAa BCE TEOPETHYECKHE
BONPOCHI OMIieTa, MOATBEPKAasi TEM CaMbIM BIIaJIEHUE TEOPETUUYECKUM
MaTEPUAIOM.

XOpOI_HO Xopomaﬂ IIOATOTOBKA. ACHI/IpaHT Jal TIOJHBIA OTBET Ha BCE
TCOPCTUUCCKHUEC BOIIPOCHI 6I/IJ'ICTa, HO JOITyCTHJI HEOOJIbIIINE HETOYHOCTHU

B OIIPCACIICHUAX HOHHTHf/'I, MponecCoB U T.II.
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Y 10BIIETBOPUTEIIHHO MuHUMaIbHO AOCTATOYHBIM YPOBEHb MOATOTOBKHU. ACHHPAHT IMOKa3all
MUHUMAaJbHBII YPOBEHb TEOPETHUECKUX 3HAHUM, C/eal CyIeCTBEHHbIE
OH_II/I6KI/I Ipu OTBCTC HaA 3K3aMeHaHHOHHLIﬁ BOIIPOC, HO IIPpU OTBCTAxX Ha
HaBOOAINIUC BOIPOCHI, CMOI' IIPABUJIBHO COPUCHTHUPOBATHCA U B O6IJ_II/IX
4yepTax AaTh IPAaBWIbHBINA OTBET.

HeynosnerBopurensno | [loaroroBka HemoctaToyHas U TpeOyeT AONOIHHUTEIBHOTO H3YUYCHUS
Marepuaia. ACOUPAHT Jajl OMMOOYHBIE OTBETHI, KAK Ha TEOPETHUECKUE
BOMPOCHI OWjieTa, TaKk M HAa HABOAAILIME M JOMOJHHUTEIHHBIE BOIPOCHI
9K3aMEeHaTopa.

6.3. Ilpumepvl munogvlx KOHMPOAbHBIX 3A0AHUI WU UHBIX MAMEPUATI08, HEOOX00UMbBIX Ol
OUEeHKU Pe3yIbmamos 00yueHus, XapaKmepusyiouux cqhopmuposanHocms KOMnemeHyuil.

ypOBHI/I OCBOCHUSA NUCHTUIIJIIMHBI OIICHUBAKOTCA COIrJIaCHO Tp€6OBaHI/I$IM, H3JI0KCHHBIM B IACIIOPTEC Ka)I(IIOfI nu3
YKa3aHHBIX KOMHGTGHHI/If/'I, rac ykKasaHbl KpUTCPUHU OLCHHBAHUA PC3YJIbTATOB O6y‘~I€HI/I$I u HJIaHI/IpyeMI)IG
pe3yJIbTaThl O0YUICHHSI.

KoHTpoJIbHBIE BOIIPOCHI K 9K3aMEHY:

1. OcHOBHBIE MpeiCTaBIE€HUS O CTPOEHUM aroma. BomHoBas QyHkuus u ypaBHenue Illpeaunrepa.
KBaHTOBBIE uHMCa, paauaIbHOE W YIJIOBOE PACHPEIEICHUE AIIEKTPOHHOW IUIOTHOCTU. ATOMHBIE
opburamu (S-, p-, d- u f-AO), Ux SHepruu U rpaHUYHBIC TOBEPXHOCTU. PacnpesienieHne AMEeKTPOHOB MO
AO. INpunnun muaumyma sHepruu. [punimn [Maynu. ATomubie Tepmbl, paBuwio XyHaa (ITK-2).

2. CoBpeMeHHass (OpMyJIMpPOBKa MEPHOAMUYECKOrO 3aKOHA, 3aKOH Mo3ziM, cTpykTypa llepuoanueckoi
Cucremsbl. KopoTko- u niauHHONEpHOAHbIN BapuaHThl [lepunonndeckoit Tabnuubl. [lepuoast u rpymnisl
(TIK-2).

3. 3aKOHOMEPHOCTH W3MEHEHHUS (YHIAMEHTAIBHBIX XapaKTePUCTUK aTOMOB: AaTOMHBIX W HWOHHBIX
panuycoB, MOTEHIMAIa MOHU3AIMH, SHEPTUM CPOJACTBA K 3JIEKTPOHY M 3nekTpooTpunareinbHoctu (I1K-
2).

4. Tpanuns! [lepuoanyeckoit Cucremsbl. [lepcrieKTUBBI OTKPBITUS HOBBIX 3JIeMEeHTOB. Ilepmonuunoctu B
M3MEHEHUU CBOMCTB MTPOCTHIX BEIIECTB U OCHOBHBIX XMMHUYECKUX COCIUHEHHUN - OKCHJIOB, THIPOKCUIOB,
TUAPHJIOB, TAJIOTCHUIOB, CYIb(QUI0B, KapOHUI0B, HUTPUIOB U 6opuaoB (TIK-2).

5. Ilonstue o mpuposae Xumuyeckoil cBsi3HM. OCHOBHBIE XapaKTEPUCTUKH XMMHMUYECKON CBSA3M: JUIMHA,
SHEPI'Hsl, HAMPABICHHOCTb, TOJIIPHOCTD, KPaTHOCTh. OCHOBHBIE TUIBI XUMHYecKko# cBsi3u (I1K-2).

6. OCHOBHBIC TIOJOXEHHUS MeToja BaleHTHBIX cBs3edl  (MBC). T'mOpummsanus — opOuTaiei.
HarpaBineHHOCTB, HACHIAEMOCTh U IOJISAPU3YEMOCTb KOBAJCHTHOW CBs3U. BiusHUE HEMOIEICHHBIX
ANIEKTPOHHBIX MAp Ha CTPOCHUE MOJIeKYJI, Mojeb [ mtecru (TT1K-2).

7. OCHOBHBIE MTOJIOKEHHS METO]a MOJIEKYJIIpHBIX opouTaneit (MMO). [IByXIIeHTpOBbIE ABYXAJIEKTPOHHbIE
MOJIEKYJISIpHbIE opOuTanu. OHeprernyeckue guarpamMmbl MO TOMOSIEPHBIX U TEeTEpPOSIEPHBIX
JIBYXaTOMHBIX MOJIEKYJ. OHEpPrus WOHW3AlM{, MarHUTHbIE M ONTHYECKHE CBONCTBA MOJIEKYIL
Mpuoronentpossie MO, TUNEpBaleHTHbIE W  3JIEKTPOHOACPUIMTHBIE MOJEKYJbl.  [lpuHnun
n30100anbHOr0 cooTBeTcTBUs. Koppemsunonnsie quarpammsl (I1K-2).

8. Honnas cBsa3p. MoHHas MoIenb CTPOCHHS KPHCTAIJIOB, OOpa3oBaHWE HWOHHBIX KPHUCTAIUIOB Kak
pe3yabpTaT HEHAIIPABIEHHOCTH U HEHACBIIAEMOCTH MOH-MOHHBIX B3auMoneucTBuil. MOHHBIM paauyc.
OCHOBHBIE THIIBI KPUCTAIIIMYECKUX CTPYKTYpP, KOHCTaHTa ManenyHra, sHeprust nonHoi pemetku (I1K-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

2).

MexMonekyispHOe B3aUMOJCHCTBUE — OPUEHTALMOHHOE, WHIYKIUOHHOE U JAMCIEPCUOHHOE.
Bomopoanas cBsi3b, ee npupoaa (ITK-2).

Beenenne B 30HHYIO Teopuio. OOpa3oBaHHE 30H — BaJCHTHOW M MPOBOAMMOCTH W3 AaTOMHBIX H
MOJIEKYJISIPHBIX OpOHTaliel, 3amnpenieHHas 30Ha. MeTamisl U AUSJICKTPUKH. ['paHuIbl MPUMEHUMOCTH
3oHHOM Teopuu (I1K-2).

OcHOBHbIE MOHATUS KOOPAUHALMOHHON TeOpHH. THUIIBI KOMIUIEKCHBIX COEIMHEHUH M0 Kiaccupuxanuu
JUTAHJOB, 3apsay KOOPAWHAIMOHHOW cdeprl, 4YHCIy TEHTPalIbHBIX aroMoB. HoMeHkaTypa
KOMILUIEKCHBIX coequHeHni. M3oMepus komiuiekcHbIX coequnenuii (ITK-2).

OOpazoBaHue KOOPIWHAIIMOHHBIX COSAMHCHHUN B paMKaX MOHHOH MOJEIHM W mpejacraBieHui JIprouca.
Teopuss MATKUX H JKECTKUX KHCJIOT W ocHoBauumil Ilupcona, ypaBuHenue [lparo-Beiinanna.
VYCTOIHUMBOCTh KOMILIEKCOB B PAacTBOpax M OCHOBHBIE (DaKTOphl, ee ompenensiomue. KoHcTaHThI
YCTOWYMBOCTU KOMIUIEKCOB. JIaOMIBHOCTP M WHEPTHOCTh. DHTPONHUMHBIN BKJIaJ B IHEPreTUYECKYIO
YCTOWYMBOCTh KOMILJIEKCOB, COJNIBBATHBIN 3 dekT, xemaTHeid ¢ dekr, npasmia mukio JI.A.Uyraesa
(TIK-2).

[Ipupona XuUMHUYECKON CBSI3M B KOMIUIEKCHBIX KO€IWHEHMsIX. (OCHOBHBIE TIOJIOKEHHUS TEOPUU
kpuctaumdeckoro moisi (TKIT). Pacmieruienue d- opOutaneil B OKTadApUIECKOM U TETPadAPHUECKOM
nosie. DHEPrusi paclICIUICHUs, SHEPTUsl CHapUBaHUS U DHEPrusi CTaOWIM3alUUA KPUCTALTUYECKUM
noneMm. Cnexkrpoxumuueckuil psan auranjnoB. llonstue o teopum Sna-Tennepa, TeTparoHanbHOE
UCKKEHHE OKTadpuueckux kommuiekcos (I1K-2).

OHeprerudeckas auarpamma MO KOMIUIEKCHBIX coeuHeHui. [locTpoenue rpymnmnoBeix opouTaneit u ux
B3aUMOJICHCTBUE C OpOUTAISIMU IIEHTPAIBLHOIO aToMa, G- W T-JOHOPHBIE M AKIENTOPHBIC JIUTAHIBI.
Ucnons3oBanue TKII 1 MMO nnsi oObsICHEHHS ONTHYECKHMX M MarHUTHBIX CBOMCTB KOMIUIEKCHBIX
coenuHenuii. [lnarpammsl Tana03-Cyrano st MHOT03J1eKTpoHHbIX cucteM (I1K-2).

KapOonumbl, meramiokapOeHbl, MeTalioueHbl, ¢yiaepuasl. Kommiekchl ¢ MakpOUUKINYeCKUMHU
nuranaamu. [lonusaepubie komruiekcel. M30- u rerepomonmcoenuuenus. Kmactepsl Ha OCHOBE
MEPEXOIHBIX M HEMEePEXOAHBIX 371eMeHTOB. KpaTHbIe CBSI3U MeTauI-MeTaut, HoHsTue o o-csa3u (I1K-2).
MexaHu3Mbl peakiuii  KOMIUIEKCHBIX COEAWHEHHMH. Peakuum 3amenieHusi, OTWIEIUICHUS H
MIPUCOETUHEHMS JINTAaH/1a, OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakuu. B3auMHOe BIUsSHUE JTUTaH/I0B
B koopauHarmoHHou cdepe. Tpanc-pmussaue WM. UYepnsiea, muc- sddext A.A. T'punbepra.
Buytpuchepnsie peakuunu auranaos (ITK-2).

[IpuMeHeHne KOMIIJIEKCHBIX COCIMHEHUN B XUMHUUECKOW TEXHOJIOTHH, KaTaJIn3e, MEIUIIMHE U YKOJIOTUU
(TIK-2).

OCHOBHBIE TTOHATUS U 33J]a4l XUMUYECKOW TEPMOJUHAMUKHN KaK HAYKW O MIPEBPAIICHUSIX SHEPTUU TIPH
MPOTEKaHUU XUMHUUYECKUX peakiuil. TepmoauHamudeckasi cuctemMa, mapameTpbl U (YHKIUU COCTOSTHHS
cuctemsl (TTK-2).

[lepBbiii 3aKOH TEPMOAMHAMUKHN. BHYTpEHHSS SHEPrUs U €e U3MEHEHHE MPU XUMHUYECKUX U (Da30BBIX
npeBpameHusx. DHTanbnus. CTaHIapTHOE COCTOSIHUE M CTaHIAPTHBIE TEIUIOThl XUMUYECKUX PEaKIIHi.
Temmora u »HTanmpnus oOpa3zoBaHus. 3akoH ['ecca. DHEprum XUMHUECKHX CBsi3eil. TemnoeMKkocTsb,
ypaBHenue Kupxroda (TTK-2).

OOpaTtumbie U HEOOpaTUMBIE MpoIecChl. BTOpoli 3aKOH TEPMOIMHAMHUKU. DHTPOMHS U ee (hU3MuecKuit
cMBICH, ypaBHeHHEe bonbpiMana. CranmapTHas SHTpOMHS. 3aBUCUMOCTH JHTPONUH OT MapaMeTpoB
cocrosinus (I1K-2).

Oueprusi [ m66ca. Hanpapienne XUMHUYECKHUX MPOIIECCOB, KPUTEPHUH CaMOTIPOU3BOJILHOTO MPOTEKAHUS
peakuuii B U30JIMPOBAHHBIX M OTKPBITBIX CHUCTEMaX. XUMUYECKUN MOTEHIHAN. Y CIOBUE XUMUYECKOTO
paBHOBecHsI, KOHCTaHTa paBHOBecHs. M3oTepma xummueckoil peakmnuu. Da30Bbie paBHOBECHsI, YHCIIO
cTerneneld cBo0oabl, mpaBmio (a3 ['nd0Oca. PazoBbie AuarpaMMbl OJJHO- U IBYXKOMIIOHEHTHBIX CHCTEM.
(TIK-3).

CKOpOCTh XMMHYECKOM peaklMH, €€ 3aBUCUMOCTH OT MPUPOJAbl M KOHILEHTpAIlMd pPEarcHTOB,
temmepatypbl. [lopsmox peakiuu. KoOHCTaHTBI CKOPOCTM W €€ 3aBUCHUMOCTh OT TEMIIepaTyphl.
YpaBHeHHe AppeHuyca. DHEPrHsl aKTUBAIIUH U TIOHATHE 00 akTHBHUpoBaHHOM Komiuiekce (ITK-3).
OOpatumble peaknuu. 3aKOH JACWCTBYIONIMX Macc. BimsHHMe KaTanm3aropa Ha CKOPOCTb PEaKIIHH.
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24,

25.

26.

217.

28.

29.
30.
31.
32.
33.

34.
35.

36.
37.
38.
39.
40.

41.

42.

43.

44,

["'oMOTeHHBIH U TeTepOoreHHbIN KaTtaau3. [IoHsTHe 0 HeMHbIX U KoebaTenbHbIX peaknusx (ITK-3).
CoBpeMeHHbIE MPEICTABICHHUS O MPUPOJEe pacTBOpoB. OCOOCHHOCTH JKUAKUX PacTBOPOB. Ilopsnok B
KHUJIKOCTSIX, CTPYKTypa BOJBI M BOAHBIX pacTBOpoB. Crenuduka peakiuil B BOAHBIX M HEBOJIHBIX
pactBopax (ITK-3).
Teopus snexrtponuTnyeckod aucconuanuy. MoHHOE NpOM3BENEHUE BOABI M €r0 3aBUCHUMOCTH OT
teMreparypsl. Bonoponneiii nokasarens pH, mkama pH. Kucnorel u ocHoBanus. IIporonutudeckas
teopus bpencrena-Jloypu. ConpskeHHble KUCIOTBI U OcHOBaHusA. ['unponus. CoBpeMeHHBIE B3IIIAbI
Ha npupoay kuciot u ocHoBanuit (I1K-3).
CunbHble M cia0ble 3JEKTPOJUTHI. 3aBUCUMOCTh CTENEHU 3JEKTPOJUTHYECKON JMCCOLUALUU OT
KOHLEHTpALlUK, TEMIIEpaTypbl, IPUPOABl PACTBOPUTENS, IOCTOPOHHUX AJIEKTPOJIUTOB. 3aKOH
pasbasiienust OctBanba. OCHOBHBIC MOHSTHS TEOPUH CUIIBHBIX diekTponuToB Jlebas n Xrokkens (ITK-
3).
IIpousBeneHne  pacTBOpUMOCTH. JI[MHaMHUYeCKOE€  PaBHOBECHME B  HACBIIIEHHBIX  pacTBOpax
MaJIOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB M (PAKTOPHI, €r0 CMEIIAIOLIHE.
ONEKTPOXUMHYECKHE CBOMCTBA PAcTBOPOB. COIPSHKEHHBIE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE IIapHI.
OnexTpoAHblii  noTeHuuan. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE pEAaKIMU M HUX HalpaBJCHUE.
Vpasuenue Hepucra. Iuarpammsr Jlatumepa u @pocta. Diexrponus (I1K-3).
KomnuraruBaele  CBOWMCTBA  PAacTBOPOB  JJEKTPOJIMTOB M HEIEKTPOIUTOB.  M30TOHMYECKMN
k03 durrent. 3akon Paymns. Kpuockonus u 30ymuockomnus, ocmoc(ITK-3).
OcHOBBI U METOJIbI HEOpranuueckoro cunresa. [Ipsmoii cunres coequHenuii u3 npoctoix Bemects (I1K-
4).
OcHOBBI M METOJbl HEOPraHMYECKOro cuHTe3a. Peakuuu B ra3oBoil (asze, BOJHBIX U HEBOJHBIX
pactBopax, paciuiaBax (ITK-4).
OCHOBBI U METOABl HEOPraHMYECKOI'0 CHHTE3a. METOoJ XMMHYECKOIO OCaXKJIEHHUs M3 ra3oBoi ¢asbl,
UCIIOJIb30BaHUs HAKpUTH4ecKoro coctosiaus (I1K-4).
OCHOBBI U METO/Ibl HEOPTaHMUYECKOTO cuHTe3a. 30b-reib Meton (I1K-4).
OCHOBBI M METO/IbI HEOPraHUYECKOro cuHTe3a. [ uaporepmanbhbiii cunres (I1IK-4).
OCHOBBI W METOJbl HEOPTraHMYECKOTO CHHTe3a. TBepaoda3Hblii CHHTE3 W €ro OCOOCHHOCTH;
HCIOJIb30BAaHNE MEXAHOXMMMUYECKON aKTUBalMU. XMMHYECKHE TPAHCIIOPTHHIE PEAKLIMU JUIsl CUHTE3a U
ounctku BemiecTs (I[TK-4).
OcHOBBI 1 MeTO/IbI Heopranudeckoro cunresa. (ITK-4).
OCHOBBI ¥ METOJIbl HEOpraHU4eCKoro cuHTe3a. [IpumMeHeHe Bakyyma M BBICOKMX JAaBJIEHUN B CHHTE3€
(TTIK-4).
OcHOBHBIC METO/IbI pa3zescHus u ourctky BeniecTs ([TK-4).
MeTo1bI BBIpAIIUBaHUsI MOHOKPUCTAIUIOB U UX Kinaccudukarus (ITK-4).
[Tonoxenue s-anemeHToB B Ilepmonnueckoil cucreme, OCOOEHHOCTH AJIEKTPOHHOM KOH(Urypauu.
XapakrepHbie crenenu okucienus (ITK-5).
Bomopon. Ocoboe nonoxkenue Bomopona B Ilepuomuueckoit cucreme. M3otonsl Bogopona. Opro- u
napa- Boopoa. Merozas! noiayueHus Bogoponaa. Gusnko-xumMudeckue cBoicTBa Bogopoaa. ['uapuasl u
ux kiaccudukamus. OKHUCIUTETFHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA BOJopoAa. Bomga — cTpoeHue
MOJIEKYJIBl M CTPYKTYypa >KHIAKOro cocrostHus. CTpykTypa Jipaa, knarparsl. [lepokcun Bogopona, ero
MOJIy4eHHEe, CTPOCHUE U OKUCIIUTEIbHO-BOCCTAaHOBHUTENbHBIE cBoicTBa (ITK-5).
OnemenTsl Tpynmnsl |A. O6mas xapakrepucTuka rpynnbsl. OCHOBHBIE KJIacChl XUMHUECKUX COCIMHEHUH —
noy4yeHue u cBorctBa. HepactBopumsbie comu. OcoOeHHOCTH XUMUU JTUTHS. [IpuMeHeHne MenoYHbIX
MeTa/uioB 1 ux coequHenuit (ITK-5).
Onements! rpynnsl A, O6mias xapakrepuctruka rpynnbl OCHOBHBIE KIacChl XUMUYECKUX COEIMHEHUM
— mojdy4eHue u cBoicTtBa. OCOOEHHOCTH KOMILIEKCOOOpa3oBaHUs S-MeTaioB. OCOOEHHOCTH XHUMMHU
Oepwus, MarHuss u paaus. CxoactBo xumuu Oepwuinsg U JguTus. [lpumenenue Oepuius
IIETI0YHO3EMENIbHBIX MeTAIUIOB 1 uX coenuHenuit (I1K-5).
[Tonoxxenue p-snementoB B Ilepuogmueckoit cucteme. OCOOEHHOCTH 3JEKTPOHHON KOHQUTypaluu.
XapakTepHble CTENEHU OKHUCIEHHA. MeTamisl, HEMETaulbl, METaUIOUAbl CPEOu P-dJIEMEHTOB.
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB BO 2 1 3 nepuoaax (I1K-5).
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Onementsl rpynnsl HHIA. Obmas xapaktepucTtuka rpymmbl. OcobeHHOCTH XUMuU 0opa. bopoBogopoabl,
KOMILIEKCHBIE THUAPOOOpaTHl, KIaCTEepHBIE COSAMHEHUsT 6opa, 6opazos, HUTPHUI OOpa: OCOOEHHOCTH MX
crpoenus u cBoiicts (ITK-5).

Oxcun amoMuHUS. AJNIOMHUHATBI M TUAPOKCOAMOMHUHATHL. ['amoreHuipl amoMuHus. KomrekcHbie
coeauHeHus amoMuHMs. CIutaBbl atoMUHUA. AJIIOMOTEpMHS. AMPOTEPHOCTh OKCHJIOB TaJUIMs, UHAUS
u tayust. Ocodennoctu xumuu TI(I). TIpumenenue 6opa, alfOMHUHUS, TaUTUs, UHIUSA U TALUIHS U UX
coenunenuii (ITK-5).

Onementsl rpynnsl IVA. OO6mas xapakrepuctuka rpynnbl. OcOOEHHOCTH XHMHUHU aJUIOTPOITHBIX
Mopubukanuii yrinepoga. @DymnepeHsl u ux npousBoanble. HanorpyOku. KapOuisl meramos.
CuHmIbHAs KUCIIOTA, UAHU/BI, AULKaH. PoganocToBOAOpOAHAs KHCIOTa M ponaHuabl. Cepoyriepo.
®dpeonsl 1 ux npumenenne. Okcuapl yriaepoaa. Kapoonunsl. Kapoonarsr (ITK-5).

Oxcuapl KpeMmHHs, TepMaHHs, OJoBa M CBHHLIA. KBapi u ero mnoauMopdHble MOIUPHUKAIHH.
KpemuueBas kucnora m cuinukatsl. [anorenunsl. KpemuedropucroBomoponnas kuciora. Kapoup
KpemHus. KoMIuiekcHbIe coeiMHEeHUs 0JI0Ba M CBUHLA. [IprMeHeHne MpoCThIX BEHIECTB M COCIMHEHUH
anemeHToB rpymnsl [VA. Tlonstre o monynpoBoanukax. CBuHIIOBBIH akkymyssatop (ITK-5).

Onementsl rpynnsl VA. OOuias XapakTepUCTHKA IPyHIbl. 3aKOHOMEPHOCTH 00pa30BaHUs U IPOYHOCTh
IPOCTBIX M KpaTHbIX cBsized B rpymnme. OcobeHHocTH XuMHuM a3oTa. [IpoGiema cBsI3bIBaHUS
MOJIEKYJIIpHOTO a30Ta. OCOOCHHOCTH AJUTOTPOITHBIX Moaupukaimii pocdopa (IIK-5).

I'mapunst snemenToB rpymnmnsl VA: noiryuyeHue, CTpoeHne MojekyJ, cBoictBa. Conu ammonus. JKuakui
aMMHaK KaK pacTBOPUTENb. | MapasuH, THIPOKCHIAMUH, a30THCTOBOJOPOAHAS KUCIOTA. | anmoreHuapt
aneMeHTOoB rpymmsl VA, nonydenne u ruaposns (ITK-5).

Kucnoponusie coequuenust azota. Ocooernoctu xumur NO u NO». A30THast, a30THCTast KHCIOTH U UX
COJIM: IOJyuyeHHEe, CBOMCTBA U OKHMCIMTEIbHO-BOCCTAHOBUTENbHAs cllocoOHOCTh. Jnarpamma ®dpocra
st coenuaenmii azora (I1K-5).

Kucnopoansie coenunenust ¢ochopa: OKCUAbI, KUCIOTHI M MX coiau. CpaBHEHHE CBOWCTB KHCIOT
dochopa B pasHbIX cTeneHsx okuciaeHus. KonnencupoBanusie GpocopHbie KUCIOTH B TOTUPOCHaTHI.
Oxcuzibl MBILIbSIKA, CYpbMbl U BUCMYTa, KHCIOPOAOCOAEPKALIUE KHUCIOTHl MBIIIbSIKA U CYpPbMbl U HUX
conu. CpaBHeHue cuiibl KUCHOT B rpyme. Cynsdunst 1 tuocoiu (ITK-5).

[TpuMeHeH#e MPOCTHIX BEIIECTB U coeauHeHuit anemMenToB VA rpymmsl. Y poopenus (ITK-5).

Onements! rpynnsl VIA O6mias xapaktepuctuka rpymnmbl. Oco0eHHOCTH XUMHUH Kuciaoponaa. CTpoeHue
MOJIEKYJIBl ~ KUCJIOpOJa, O0OBsicHeHHe ee mnapamarHetu3ma. O30H UM 030HHMIBL.  AJUIOTPOIHBIE
moudukaiu cepsl u ux crpoerue (I1K-5).

Knaccugukanus okcuaos. IIpocTeie U ClIOXKHBIE OKCHJIbI, HECTEXHOMETPUS OKCHJIOB. ['MIpOKCHIBI U
kucnotel. [lepokcunsl, cynepokcus (ITK-5).

CepoBonopon u cyiabduasl. [lomucynspunpl. Cynboansl. OKCUABI cepbl, KHUCIOTHI U HUX COJH.
[TonmMTHOHOBBIE KUCIOTHI M TMOJUTHOHATH. KucnoponHeie coenmuHeHns ceneHa u Teurypa. CpaBHeHHE
CHJIBI, YCTOWYMBOYTH U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB KUCIOPOHBIX KMCIIOT B TPYIIIIE.
I"anorenusl cepsl, cenena u tenypa (IIK-5).

[TpuMeHeHre MPOCTHIX BellecTB U coequHenuit anemeHToB VIA rpymmsr (ITK-5).

Onementsl rpynnel VIIA. OOmias xapakrepuctuka rpymnmnbsl. OcobeHHOCTH XuMuM (Topa M acrara.
OxuciuTeNbHbIC CBOMCTBA raJioreHOB. B3aumoeiictBue ranorenos ¢ Bomoii (ITK-5).
I"anorenoBooponsl. [lonydenne, cBolicTBa. 3aKOHOMEPHOCTh U3MEHEHHSI CBOMCTB TAJIOT€HBOIOPOIHBIX
KUCOT B rpynne. Kiaccudukanus rajgoreHu1oB. MexraioreHHble COeIMHEHHs: CTPOeHHEe M CBOMCTBa
(TIK-5).

Kucnopoansie coennnenus ranoreHoB. OcoOeHHOCTH OKCUIOB xyopa. Kucnopoaconepxariue KuciaoThl
rajoreHoB M ux coi. COIMOCTaBI€HUE CHIIBI, YCTOWYMBOCTH W OKHCIHTEIBHO-BOCCTAaHOBHTEIHHBIX
CBOMCTB KMCIIOT KUCIOPOAHBIX KHCIIOT TaoreHoB, quarpamma dpocra aist ranorenos (I1K-5).
[Tpumenenwue rajgorenoB u ux coequnenunii (ITK-5).

Onementsl rpynnsl VIIIA. O6mas xapakrepuctuka rpynnbsl. CoennHeHHs OIaropojHbIX Ta3oB U
NpHUpoJa XUMHUYECKOH CBS3M B HHX. [ HMapaTel OmaropomHeix ra3oB. DTOpUAB W KUCIOPOIHBIC
coeIMHEHUs 01aropo/IHbIX ra30B. [Ipumenenue OaropoaHbix ra3os (I1K-5).

[Monoxenne d-anementoB B [lepronudeckoll cucreme. DIIEKTPOHHOE CTPOCHUE U OCHOBHBIC CTEIIEHU

19



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

okucnenus. CriocoOHOCTh 0-3JIEMEHTOB K KOMILIEKCOOOPa30BaHHIO. 3aKOHOMEPHOCTH HW3MEHEHUS
cBoiictB d-metaiuioB B 4, 5 u 6 nepuonax. [Ipupoxa d-cxxarus u ee cneacraus (I1K-5).
Onementsl rpynmsl B, O6mas xapaktepuctuka rpymnmbl. OKCHIBI, THAPOKCHIBI M (TOPUIBI METAIIJIOB
I11b rpynnsl — noxyyenue u cpoiictBa. KoMmiuiekcHele coequHenus. ConocTaBIeHUE XMMHUH IEMEHTOB
INA u 1B rpymnm. Ilpumenenune MetaioB U ux coeaunenuii (ITK-5).
Onementsl rpynnsl |VB. Obmas xapakrepuctika rpynibl. OKCHIbI U TUAPOKCUABI TUTAHA U LIUPKOHMSL.
Turanatelr u 1upkonatel. Conm TUTaHWwia M nupkoHwia. [amorenuasl. CnocoOHOCTh K
KOMILIEKCOOOpa30BaHNI0. 3aKOHOMEPHOCTH B CTAaOWMJIBHOCTH PA3JIMYHBIX CTENEHEW OKHCIICHHUS.
Bimstnue nanTaHommHoro ckarusi Ha cBoiictBa raduus. Conocrainenue meramioB IVAu IV rpynm.
[TpumeHeHne THTaHA ¥ TUPKOHUS U uX coenuHenui (ITK-5).
OnemenTs! rpynnsl VB, O0mias xapakrepuctuka rpynmnbl. OKCHIb! U rajoreHuisl. Banaagartel, HuoO6aThbl
u Ta"Tanarbl. CnocoOHOCTh K KOMILIEKCOOOPa30BaHUIO U 00Pa30BaHUIO KIACTEPOB. 3aKOHOMEPHOCTH B
CTaOWJIBHOCTU DAa3JIMYHBIX cTeneHed okucnenus. Jmarpamma @pocra Ui COCIMHEHMH BaHAIMSL.
ComnocraBnenne cBoictB coeaunenuii Banaausa(V) u ¢ocdopa (V). [lpumenenne Banaaus, HUOOUS U
taHTana u ux coeaunenuit (IK-5).
Onementsl rpynnel VIb. O6mas xapakrtepuctuka rpynnbl. OKCuAbl, TaJIOTEHUIbl U CYJIb(UIIBIL.
CpaBHeHHe CBOMCTB XpOMOBOH, MOJIMOJEHOBOM U Bosb(pamMOBOM KUCIOT U uX cojeil. OcobeHHoCcTH
KoMIuiekcooOpazoBanus. Kiacrepel. bponssl. [lonmukucnorsl u ux comu. [lepoxcuapl. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBAa COEAMHEHUIl XpoMa, 3aKOHOMEPHOCTH B CTAOMJIBHOCTU DPA3JIUYHBIX
creneHeld okucienus. ComnocrtaBienue xumuu 3neMeHToB VIA u VIb rpynn. [lpumenenue xpoma,
MoaubcHa 1 Boabhpama u ux coequnenuii (ITK-5).
Onementsl rpynmnbl VIIB. Obmas xapakrepuctuka rpynibl. KHcaopoaHble coeMHEHHsT MapraHia, ux
KHUCJIOTHO-OCHOBHbBIE M  OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOWCTBA, Jauarpamma @Ppocra i
coenuHeHUi MapraHia. CTaOWIBHOCTh COSAMHEHUH MapraHIa B Pa3jIMYHBIX CTEHECHSX OKHCIICHHUS.
OcobeHHOCTH XMMMU TeXHeUus U peHus. PeHueBas kuciora u neppeHarbl. CONoOCTaBI€HUE XUMHUH
anemenToB VIIA u VIIB rpynn. [Ipumenenne mapraunia u peaus (I1K-5).
Onementsl Tpynmnbl VIIB. O6mas xapakrepuctuka rpynnbsl. O00CHOBaHUE pa3/IeleHUsS JIEMEHTOB Ha
ceMeiicTBa xene3a u matuHoBbie Metainibl ([TK-5).
CemeiicTBO kene3a: ModydeHue U (PU3NKO-XUMHUUECKUE CBOMCTBA jkeje3a, koOaibTa U HUKeNs. OKCUAbI
Y THJIPOKCH/IbI, TAJIOTeHU B! U Cylbhuapl CoeqMHEHMS jKee3a, KoOanbTa U HUKENS B BBICILIUX CTEMEHIX
okucenus. KoMiiekcHble coeMHenns, 0cobeHHoCTH Kommekcos ¢ 0° konduryparmeii neHTpansHOro
aroma. Koppo3sus xene3a u 60opr0a ¢ Heil. [Ipumenenue xenesa, kodansta u Hukens (ITK-5).
[TnatuHoBbIe MeTaiIbl: OCHOBHBIE KJIACChl KOMIUIEKCHBIX COEIMHEHUH MIaTHHOBBIX MeTaioB. OKCHIbI
Y TaJIOTCHU/IbI IUTATHHOBBIX coenuHenuil. [Ipumenenne matnHoBeix MeTamios (I1K-5).
Onementsl rpynnsl |b. OOmas xapakrepuctuka rpynmnbl. OKCHIBI, THMIPOKCHABI U TaJOTCHUBI.
N3meHeHne B yCTOMYMBOCTH CTEIIEHEW OKHCIEHUsS JJIEMEHTOB B rpyIre. KoOMIIEKCHbIE COEIMHEHHS.
Comnocrasnenue dmemeHToB |A u Ib rpymn. [IpuMenenue meau, cepedpa u 3omota (I1K-5).
Onements! rpynnsl |1b. O6mas xapaktepructuka rpynmnbsl. OcoO€HHOCTH MOATPYMIBI IMHKA B Ka4eCTBE
POMEKXYTOUHOM MEXIY MEepexXoJHbIMU M HemepexoJHbIMU MeTamaamMu. OKCHIbI, THUAPOKCHIBI,
raJloreHubl U cynbpuabl. AManbrambl. OCOOEHHOCTH COEIMHEHUN PTYTU B CTENEHU OKHCIeHus +1.
CriocoOHOCTh K KOMIUIEKCOOOpPA30BaHMIO M OCHOBHBIE TUIIBI KOMIUJIEKCOB LIMHKA, KaJMHUS U PTYTH.
Comnocrasnenue ¢ ameMeHToB A u 1B rpynm. [Ipumenenue nunka, kaamus u pryt (ITK-5).
OO6mias xapaktepuctika f-anemeHToB. OCOOCHHOCTHM CTPOCHHUS JJIEKTPOHHBIX O00OJIOYEK aTOMOB.
JlanTaHnuHOE M aKTUHUIHOE cxkaThe. CXOJICTBO U pa3jivuue JaHTAaHOUIOB M aKTUHONI0B. BHyTpeHHss
NEePUOAMYHOCTh B CEMEWCTBAX JJaHTaHOUIOB U akTuHOUAOB (ITK-5).
CemMeicTBO JaHTAHOWAOB. MeTOABl TIOJNY4YSHHS, pa3ielieHus W (U3HUKO-XUMHUYECKHE CBOMCTBA
MeTayIoB. CTENEHM OKUCIEHHUS JJIEMEHTOB M 3aKOHOMEPHOCTHM UX M3MEHEHMsI B psAxy. OCHOBHBIE
KJIACChl XUMUYECKUX COETUHEHUH - MoyiydeHue U cBoiicTBa. KoMmriekcHble cOeTUHEHUS JTaHTaHHU]IOB.
Ocobennoctn xumuu 1epus u esponus. Conocrapnenue d- u f- snemenToB 3 rpynmel. [IpuMeHenne
nantanonoB (IT1K-5).
CemeiictBo akTHHOMIOB. OOOCHOBaHHME aKTUHOMAHOM Teopuu. MeTonsl mMoNy4yeHHs U (PUBHUKO-
XMUMUYECKHE CBOWCTBA aKTHMHOMIOB. OCOOCHHOCTH pa3/ieleHuss aKTUHOUAOB. CTemneHu OKHCICHUS
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aKTMHOU/IOB U 3aKOHOMEPHOCTH MX M3MEHEHHs B psny. OCHOBHbBIE KJIAcChl XMMUYECKUX COEIMHEHUMN
aKTHHOHUJIOB — TMOJyYeHHE M cBOMCTBA. KoMIiekcHbIe coefnHeH I aKTUHOUI0B. OCOOCHHOCTH XMMUHU
Topus u ypaHa. ConocraBieHre akTHHOUIOB ¢ d- aieMeHTaMu 6-ro neprona. [IpuMeHeHne akTHHOUIOB
U ux coequHeHui. [lepcnekTuBel cuHTe3a TpancakTuHoumoB (I1K-5).

7. Y4yeOHO-MeTOoAM4YecKOe M HHPOPMALIMOHHOE OOecriedeHue TN CIUILIMHBI (MOIYJIs1)

a) OCHOBHas JIuTeparypa:
1. boromonosa 1.B. Heopranudeckast xumusi: YaeOHoe ocodue - M.: Ansdpa-M, UHDPA-M, 2016. - 336
c. http://znanium.com/catalog.php?bookinfo=538925
2. llesunupina JI.B., AnapueB A.M. Heoprannueckas xumusa. CunuypunaP.E. - HoBocu6.: HI'TY, 2011. -
107 c. http://znanium.com/catalog.php?bookinfo=546179
3. T.B. MapteinoBa, .M. Cynonunxkas, FO.C. AreeBa. Heoprannueckas xumusi : yuyeOHUK. — M. :
NH®PA-M, 2017. — 336 c. http://znanium.com/catalog.php?bookinfo=648408

0) ONOJIHUTENbHAS TUTEpaTypa:
1 Bacunesckas E.1., Ceuko O.W., llleBnoBa T.JI. Heoprannueckas xumus. - Mu.:PUIIO, 2015. - 248 c.
http://znanium.com/catalog.php?bookinfo=947377
2. bammuna JL.U., I'yceBa A., Atmanckux WM.H. Heopranmueckas xwmus : xumus d- u f-ameMeHTOB:

[IpakTukym. - 2-e u3n., crep. - M.:®@nunra, U3n-so Ypan. yu-ta, 2017. - 68 c.
http://znanium.com/catalog.php?bookinfo=945519
3. CrpykrypHas Heopranuyeckas xumusi: Mounorpadus / Mwomep VY., XosuB AM. -

Honronpyansiid:Matemnexr, 2010. - 352 c.
http://znanium.com/catalog.php?bookinfo=319373

B) IporpammHoe obecrieueHue u urepHeT-pecypcehl

http://link.springer.com

https://biblio-online.ru/book/D70F2822-28CC-446 A-A5E4-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F
http://www.uspkhim.ru

http://www.pslc.ws/russian/index.htm
http://www.chem.msu.su/rus/teaching/lachinov/welcome.html
http://www.chem.msu.su/rus/teaching/lachinov-basic/welcome.html

8. MartepuajbHO-TEXHHYECKOE o0ecniedeHne U CHUIIHHBI (MOTYJIs)

® T[OMEIIEHHs IS TPOBEACHHS 3aHATHU: JICKIMOHHOTO THUIA, CEMHUHAPCKOTO THUIA, TPYNIIOBBIX MU
WHAWBHUAYAJTbHBIX KOHC}’J’IBTaHHﬁ, TEKYIIETO KOHTPOJIA U HpOMC)KYTOLIHOﬁ arrecraiuu, a TaKXE
IMMOMCIICHUA JJId XpaHCHUA U HpOCbI/IJ'IaKTI/I‘—IeCKOFO O6CJ'Iy>KI/IBaHI/I$[ o60py11013aH1/I$[ " IIOMCUICHUS 1A
CaMOCTOSITENTLHON paboThl 00YYaIOMINXCsl, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
nojKimodeHus: k cetn "MHTepHeTr" m obecrieueHHeM JOCTyNa B 3JIEKTPOHHYI HWH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny HHI'Y;

® MaTepHaNbHO-TEXHHYECKOE OOEecIeYeHne, HeoOXOIUMOoe JUIs peau3alud JUCIUILIMHBL, BKIFOYas
nabopaTopHoe 000py10BaHHE;
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http://znanium.com/catalog.php?bookinfo=538925
http://znanium.com/catalog.php?bookinfo=546179
http://znanium.com/catalog.php?bookinfo=947377
http://znanium.com/catalog.php?bookinfo=945519
http://znanium.com/catalog.php?bookinfo=319373
http://link.springer.com/
https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
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Kaprsl koMnerennuii, B pOpMUPOBaAHUM KOTOPOH y4aCTBYeT AN CHMIIIMHA

[Tpunoxenue 1

MK-2
Iliianupyemblie pe3yJabTaThbl Kpurepun oueHuBanusi pe3yJbTaTOB 00yUeHUS
00yueHus
MOKa3aTeH JOCTHKECHUS
( 1 2 3 4 5
3aJJaHHOTO YPOBHS OCBOCHUS
KOMITICTCHITHH )
3HATD: OtcyrcTBUEe |PparMeHTapHbIE Henonueie npencrasienus o | ChopMupoBaHHbIE, HO CdopmupoBanHbie
3HaHUI MPEJICTABICHHS O COBPEMEHHOM COCTOSIHHH COJIepIKAIIIE OTICIIbHBIC CHCTEMaTHYECKHE
COBPEMEHHOC COCTOAHME COBPEMEHHOM HayKH B 00J1aCTH IpOOEIIbI, IPEACTABIEHUS O | IPEACTABICHHS O
HayKW B °6HaCTI:I COCTOSIHMH HayKH B HEOPraHUYECKOU XUMHHU COBPEMEHHOM COCTOSTHUH COBPEMEHHOM COCTOSTHUH
HCOPraHUICCKON XMMHUN 1 B obnacTu HayKH B 00J1aCTH HayKH B 00JIaCTH
CMEXHBIX 007IaCTsX HEOPTaHUYECKON XUMUU HEOPraHMYECKOM XUMHUH HEOPraHMYECKOH XUMHUH
3HATD: OrtcyTcTBUE OO0mue npeacTaBieHus O CdopmupoBaHHbIe, HO
yTe dparMeHTapHbBIE HHe Hpest (popmup ’ CdopmupoBanHbie
3HaHUHN PEICTABICHIS O TpeOOBAaHUAX K COJIEPIKAHUIO |COJIEpIKAIUE OT/IEIbHbIE PEICTABIEHIS O
TPEOOBAHUS K COZIEPKAHUIO U P ¥ TipaBuiiaM 0(pOPMIIEHHSI poOEITBI IPEICTABIEHHS O P
npaBuiIa oopMICHHS TpeOOBaHUAX K N TpeOOBaHMAX K
. CONEPKAMIO 1 pyKonucel K myOJIMKaluKu B | TpeOOBAHUAX K COJIEPKAHHIO CONEPKANMIO 1 TIpABUIAM
PYKOIHCEH K MyOIMKaluy B HpaBHIaM O(OpMICHH PELeH3UPYEMBIX HAYUHBIX U paBuiiaM opOpMIIEHHUS opopMITeHHS pyKOMHCEii
pEIeH3UPYEMBIX HAYUHBIX p 0Qop M3IAHUSX pyKOTHCeii, HamHe P py '
W3 IaHIAX pYKOIHUCeH K HAJIMYHMe HEOAHOKPATHOTO
OJTHOKPATHOTO OIBITa .
myOJIMKalnY B - OTIbITA TyOJIMKAIUii B
myOmuKanui B
PEIeH3UPYEMBIX PEIeH3UPYEMBIX HAYIHBIX
PEIeH3UPYEMBIX HAYUIHBIX
HAYYHBIX U3JIAaHUSX U3JIAHUSX
U3JTAaHHUSIX
YMEThb: OrcytcTBue |®PparmeHTapHoe B nenom ycneninoe, Ho He B nenom ycnenrnoe, HO CdopmupoBaHHOE yMEHHE
YMEHUH WCTIOJIh30BaHNE METOJIOB | CHCTEMATHYECKOE coJiepKaiiee OTebHbIC WCTIOJIH30BATh METO/IOB

MIPEJICTaBIISTh HAYIHBIC
PE3YNBTATHI 110 TEME
JUCCEPTAIIMOHHON PabOThI B
BU/JIE MyOJIMKAIIHIA B
PEICH3UPYEMBIX HAYIHBIX

MOATOTOBKH HAayYHBIX
Pe3yJIbTaTOB K
MyOIUKaIuy B
PEICH3UPYEMBIX

UCIIOJIb30BaHUE METO/I0B
MOATOTOBKHA HAYYHBIX
pE3yJIbTATOB K MyOIMKAINH B
PELeH3UPYEMBIX HAYUHBIX

MPOOEITBI HCTIOIH30BaHHE
METOIOB IIOATOTOBKH
Hay4YHBIX PEe3yJIbTaTOB K
MyOJIUKAIIHU B

MOATOTOBKU HAYYHBIX
pe3yabTaTOB K MyOJIUKAITIH
B PELIEH3UPYEMBIX HAyUHBIX
U3JTAaHUSIX




U3 JIaHUSIX HAyYHBIX W3JIaHHUSIX W3 JIaHUSIX PELIEH3UPYEMBIX HAYYHBIX
U3JIAHUSIX
YMEThb: OtcyTcTBUE | YMEHHUE NPEACTaBiIsATh |B menom ycnemHoe, yMeHue |YCIenHoe yMEHHe CdopmupoBaHHOE YMEHHUE
YMEHHUIA pesyibrarsl HUP IPEJICTABIIATh PE3YJIbTAThl | TPECTABIIATH PE3YJIbTaThl | IPEICTABIISATH PE3YIIbTATHI
HPCACTABIIATE PE3YIIbTATHI Y3KOMY Kpyry HUP (B 1.4., HUP (B 1.u., HUP (B 1.u.,
HUP (B 1.4, CIIEIHATICTOB JMCCEPTAMOHHON paboThl)  |AMCCEPTAMOHHOM pabOThl) | IMCCEPTAIMOHHOM PabOTHI)
JIUCCEPTAIMOHHON PabOTHI) aKaJeMUYECKOMY aKaJeMUUYECKOMY U OM3HEC- |aKaJeMHYECKOMY M OU3HEC-
aKaJieMuuecKoMy 1 Gu3Hec- COOOIIECTBY COOOIIECTBY COOOILECTBY; ONPEAEIATH
COO0MIECTBY 1ieJIEBBIE TPYIIIBI U
(dbopMaThI TPOIBUKCHHSI
PE3yJILTaTOB COOCTBEHHOM
HAay4YHOU JEATEIbHOCTH
BJIAAETD: OtcyrcTBUEe |DPparMeHTapHOE B nenom ycnemnoe, Ho He | B nenom ycnemsoe, HO VYcenemnoe u
HaBBIKOB NPUMEHEHUE METOIOB  |CHCTEMATUYECKOE coJieprKalllee OTAEIbHBIE CHCTEMATUYECKOE
METO/IaMH TLIaHNPOBAHWAL, TUTAHUPOBAHHSI, PUMEHEHHE METOJIOB pOo0OEIbl IPUMEHEHHE NPHUMEHEHHE METOIOB
HIOATOTOBKH, IIPOBEICHUA MOJTOTOBKH U IUIAHUPOBAHMS, ITOJTOTOBKH, |METO/I0B IJIAHUPOBAHHS, IUIAHUPOBAHMS, ITOITOTOBKU
HUP, ananusa noy4enHbIx nposeerus HUP, nposeneansst HUP, ananmu3a | OATOTOBKH, TIPOBEICHMUS u niposeenuss HAP u
JIAHHBIX, OPMYITMPOBKH 5 aHaM3a U OOCYXKJCHUS |TIONYYCHHBIX JTaHHBIX HUP, ananu3a monydeHHbIX |aHalM3a U 00CYKACHHS
BBIBOZIOB 1 PCKOMEHAALNH 1O MOJTyYCHHBIX JIAHHBIX JTaHHBIX, (HOPMYTHPOBKA IKCIIEPUMEHTATBHBIX
HANPaBJIeHHOCTH (HayTHOH BBIBOJIOB T10 PE3yJIbTaTaM JaHHBIX; GOPMYITHPOBKA
CHIEUHATBHOCTH) HUP BBIBOJIOB U PEKOMEHTAIIN I
1o pesyiabraram HP
MK-3
3HATD: OrcyrctBue | DparmenTapHbie 3HaHus | HemomHbie 3HAHUS O CdopmupoBaHHbie, HO CdopmupoBaHHBIE U
TpeGoBaHus K KOPPEKTHOMY 3HaHUI 0 TpeOOBaHUSAX K TpeGOBaHUAX K coJieprKallne Onpe/IeeHHbIE |CHCTEMATHYECKUE 3HAHUS O

BbIOOpPY METOZ0B 00PabOTKU
AKCIIEPUMEHTATBHBIX JaHHBIX
W/WJIA METOJIOB YUCIIEHHOTO

METOJ0B 00paboOTKH

KOPPEKTHOMY BBIOOpY

OKCIICPUMCHTAJIbHBIX

KOPPEKTHOMY BBIOODY
METOJ0B 00paboTKH
IKCIIEPUMEHTAIBHBIX

MPOOEITBI 3HAHUS O
TpeOOBAHUAX K
KOPPEKTHOMY BBIOODY

TpeOOBaHUIX K
KOPPEKTHOMY BBIOODY
METO0B 00pabOTKU
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MOJICTTUPOBAHUS XUMHYCCKUX
MIPOLIECCOB; COBPEMEHHBIC
HaIPaBJICHUS Pa3BUTHUS
METOAOM 00paboTKH
IKCIIEPUMEHTAIbHBIX JTAHHBIX
W/VJIH METO/IOB YMCIIEHHOT'O
MOJICJTUPOBAHUS B CBOCH

JIAHHBIX W/HIJIA METOJIOB
YUCIIEHHOTO
MOJICTTUPOBAHUS
XUMHYECKHX TIPOIECCOB;
COBPEMEHHBIC
HaIpaBJICHUS Pa3BUTHUS
METOZ0M 00pabOTKH

JIAHHBIX U/WIH METOJIOB
YHCJICHHOTO MOJICIIMPOBAHUS
XHUMHUYECKHUX TPOIECCOB;
COBpPCMCHHBIC HAITPABJICHUA
Pa3BUTHS METOJOM
o0paboTku
IKCIIEPUMEHTATbHBIX

METOJ0B 00pabOTKH
3KCHepI/IMCHTaJIBHBIX
JIAHHBIX W/WJIA METOJIOB
YHUCIIEHHOTO MOJICIIMPOBAHHUS
XUMHYECKHX IPOIECCOB;
COBpeMCHHbIe HaHpaBHeHI/Iﬁ
Pa3BHUTHS METOJIOM

AKCITEPUMEHTAITLHBIX
JTAHHBIX W/WJIN METOJIOB
YUCJIEHHOTO
MOJICTTUPOBAHUS
XUMHYCCKHX TPOIIECCOB;
COBpEMEHHBIC HATIPABIICHUS
Pa3BHUTHS METOJIOM

npodeccroHabHOM 00J1acTH SKCIEPUMEHTAIBHBIX JAHHBIX W/WIIA METOJIOB 00paboTku o0paboTku
JAHHBIX W/UIU METOJOB |4MCICHHOTO MOJIETUPOBAHUS | IKCIIEPUMEHTATIbHBIX AKCIIEPUMEHTAIBHBIX
YHCJIEHHOTO B CBOEH MPO(ECCHOHATBHON | IaHHBIX U/WIIA METOI0B TaHHBIX W/WIN METOJIOB
MOJIETTUPOBAHUs B CBOEH |00nacTu YHCIIEHHOTO MOJEIMPOBAHUS | YUCICHHOTO
npodeccnoHaTbHOM B CBOCH MPO(eCCHOHAIBHON | MOCIIMPOBAHUS B CBOCH
obyactu obnactu npodeCcCHOHAIBHON
obsacTu
YMETD: OrcyrcrBue |HacTMYHO OCBOEHHOE B nenom ycnemnoe, Ho HE  |B menom ycremsoe, HO Ycnemnoe u
KoppekTHO ucmons30BaTh YMEHUH YMEHHE KOPPEKTHO CHCTEMAaTHYECKOE YMEHUE | CO/epIKaliee OTACIbHbIC CHCTEMAaTH4YEeCKOe YMEHHE
COBPEMEHHBIE METO/IBI HCIIOJIb30BATh KOPPEKTHO HCIOIb30BaTh npo0Oesibl yMEHUE KOPPEKTHO | KOPPEKTHO UCIOTIB30BaTh
00pabOTKH IKCTIEPUMEHTATEHBIX COBPEMEHHBIE METO/IBI | COBPEMEHHBIE METOIbI UCTIOJIb30BaTh COBPEMEHHBIE |COBPEMEHHBIE METOIBI
JAHHBIX W/WJIA COBPEMECHHBIC 00paboTKu 00paboTKu METOJIbl 00pabOTKH 00paboTKHn
METOBI YUCIIEHHOTO HKCIIEPUMEHTATBHBIX HKCIIEPUMEHTATBHBIX HKCIIEPUMEHTATBHBIX AKCTIEPUMEHTATBHBIX
MO/JICIIMPOBAHUS CIIOKHBIX JAHHBIX W/UIIH JAHHBIX W/UJIIM COBPEMEHHBIE | TaHHBIX W/UJIM COBPEMEHHBIE | JaHHBIX W/UIIH
XMUMHAYECKHX TPOIIECCOB B CBOCH COBPEMEHHBIE METO/IBI | METOJIbI YHCIICHHOTO METOIbl YNCIIEHHOTO COBPEMEHHBIE METO/IbI
npogeccuoHaIbHON 00J1acTH YHUCIIEHHOTO MOJICIMPOBAHUS CIOKHBIX  |MOAETUPOBAHUS CIIOKHBIX | UUCIEHHOIO
MO/JICITUPOBAHUS XAMHAYECKHX TPOIIECCOB B |XUMHUYECKUX MPOIECCOB B |MOZICITUPOBAHHS CIIOKHBIX
CJIO’KHBIX XUMHUECKUX |CBOEH MpodecCHOHaIbHONW | CBOEH MPOPECCHOHATBHON | XMMHUYECKHX MPOLIECCOB B
MIPOIIECCOB B CBOECH obnactu obnactu cBoeit mpodeccruoHanbHOM
npodeccnoHanbHOM obnactu
o0nactu
BJIAJAETD: OtcyrcTBue |@parmMeHTapHOE B nenom ycnemHoe, Ho He | B 1enom ycremssie, HO Ycnemnoe u
CoBpeMEHHBIMH METOJAMH HaBBIKOB MpUMEHEHHE CHCTEMaTHYECKOe CoJIep KaIIie OTpe/IeTICHHBIEC |CHCTEMaTHYECKOe

00pabOTKN HKCIIEPUMEHTATBHBIX
JIAHHBIX W/WIH COBPEMEHHBIMU
METOJIaMH YHCIICHHOTO
MOJICTTUPOBAHHSI XMMHUYECKUX

COBPEMEHHBIX METO/I0B
00paboTku
AKCIEPUMEHTAIbHBIX
AHHBIX W/ WA

MIPUMEHEHHUE COBPEMEHHBIX
METOJ0B 00pabOTKH
AKCMEPUMEHTAIbHBIX
AHHBIX U/WIA

MPOOEITbI HABBIKH
MIPUMEHEHHS COBPEMEHHBIX
METOZI0B 00pabOTKU
IKCIEPUMEHTATBHBIX

pUMEHEHHE HaBBIKOB
IMPUMEHCHUEC COBPEMECHHBIX
METO0B 00pabOTKH
OKCIICPUMCHTAJIBHBIX
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MPOIIECCOB MOJIMMEPU3ALINY;

CUCTEMATUYCCKHUMHU 3HAHUIMU B
00IacTH COBPEMEHHBIX METO/I0B
00pabOTKU HKCIIEPUMEHTAIBHBIX

JAHHBIX B 00J1aCTH XUMUU U
(bU3MKN HEOPraHMYECKUX
COETUHEHUN

COBPEMEHHBIMU
METOJIaMHU YHUCIICHHOTO
MO/IETTUPOBAHUS
XUMHYECKHX TIPOIECCOB;
CUCTEeMAaTUYECKUMU
3HaHUSIMU B 00J1aCcTH
COBPEMEHHBIX METOJIOB
o00paboTku
9KCIIEPUMEHTAILHBIX
JAaHHBIX B 00J1acTH
XUMUHU U QU3UKH

XHUMHUYECKHX TPOIIECCOB;
CUCTEeMaTUYCCKUMU
3HaHUSIMH B 00J1aCTH
COBPEMEHHBIX METOJIOB
00paboTku
AKCIIEPUMEHTAITBHBIX

(U3MKN HEOPraHMYECKUX
COCTUHEHUN

COBpPEMEHHBIMH METOAaMU
YHUCJICHHOTO MOACIIUPOBAHUA

JaHHBIX B 0071aCTH XUMHH U

AHHBIX W/WIA

XUMHUYECKHUX TIPOIECCOB;
CHCTEMATHYECKUMU
3HAHUSIMHU B 00/1aCTH
COBPEMEHHBIX METOIOB
00paboTku
AKCTICPUMEHTAITBHBIX

(I)I/I3I/IKI/I HCOPIraHUYCCKUX

COBpPCMCHHBIMU MCTOAAMU
YHUCJICHHOTO MOACTIUPOBaHUA

JaHHBbIX B 00JIaCTH XMMHHU U

AHHBIX W/ WIn
COBPEMEHHBIMU METOIaMHU
YUCJIEHHOTO
MOJICTTUPOBAHUS
XUMHYCCKHX TPOIIECCOB;
CHUCTEMATUYCCKUMU
3HAHUSIMU B 00J1aCTH
COBPEMEHHBIX METOJIOB
00paboTKHn
AKCIIEPUMEHTAILHBIX
JIAHHBIX B 00JIACTH XUMHUH H

HEOPTraHMYECKHMX COEIMHEHHI (QU3KMKKM HEOPraHUYECKUX
COCTUHEHUN COETMHEHUN
nK-4
Iianupyemble pe3yJibTaThl Kputepuu oneHUBaHusl Pe3yJIbTATOB 00yUeHHs]
00yueHust
TIOKA3aTEeNH JOCTHKEHHS
( 1 2 3 4 5)
3aJJaHHOTO YPOBHSI OCBOEHHUS
KOMITETEHITHI)
3HATD: OtcyrcTBUe |PparMeHTapHbIE Henonnble 3HaHus 00 B nenom nosHele, HO ITonHble U cUCTEMHBIE
3HAHUMH TIpEICTaBIEHHsS 00 OCHOBHBIX TIPUEMAX COJIEPIKAIIME ONPEIETECHHBIE | 3HAHUS 00 OCHOBHBIX
OCHOBHBIC IIPHCMBL OCHOBHBIX TIpHEMAX XUMHUYECKOTO 1po6eJibl 3HAHUSI 00 OCHOBHBIX |[IPHEMAX XHUMUYECKOTO
XUMHIIECKOTO SKCICPUMCHTA, XUMHUYECKOTO SKCIIEPMMEHTA, METOIbI IpHeEMax XUMHUYIECKOTO SKCIIEPMMEHTA, METOIBI
METOBI MOTYHCHIA SKCIIEPMMEHTA, METOBI | OJIYUEHHsI SKCIIEPUMEHTA, METOIbI HOJTyYEeHHS
HCOPTaHMYCCKUX MaTCpHAIIoB TIOJTyYEH s HEOPraHUYECKHX TIOJyYEHHsI HEOPTAHMIECKUX | HEOPTaHUYECKHX
1 UCCICAOBAHMA X CBOUCTB HEOPraHUYECKHUX MaTepUaoB U MaTEpHAJIOB U UCCIIEOBAHUS | MAaTEPUAJIOB U
MaTepUaJIOB U HCCIIEA0BaHUS UX CBOWCTB |HMX CBOMCTB MCCIIEOBAHMS UX CBOWCTB
WCCIIEIOBAHMS X CBOWCTB
YMEThb: OtcytcTBue |YacTuuHO B nenom ycnemnsle, Ho He | B nenom ycnemHoe, HO YcenemHoe u

c(hopMUPOBAHHBIC YMEHUS

CUCTCMATHUYCCKOC YMCHUC

coJiep KaIiee OnpeaeaIcHHbIC

CUCTEMATHYCCKOC
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OCYILIECTBJIATH UCCIIEOBAHMS | yMEHUM 00 OCYILECTBIEHUN 00 OCYILECTBIEHUN poOeIBl yMEHUE 00 UCIIOJIB30BAHUE HABBIKOB
IPOILIECCOB TOIYYEHUS MCCIIEJOBAHMI IIPOLIECCOB | UCCIIEOBAHUM IIPOLIECCOB | OCYLIECTBICHUH OCYILECTBJICHUS
HEOPraHMYECKUX MAaTEPHAIIOB Oy YEHUS MOy YEHHS WCCIIEJOBAHMI TIPOLIECCOB UCCIIEJOBAHMI TIPOLIECCOB

HEOPraHMYECKHX HEOPraHMYECKHX HOJIy4€HHS] HEOPTAaHUYECKUX  |IIOTyYEHUS

MaTepuasIoB MaTepuaioB MaTepUaIoB HEOPraHMYECKHUX

MaTepUaoB
BJIAJAETD: OrcyrctBue |DparmentapHoe B nenom ycneninoe, Ho He | B 1ienom ycneniHoe, HO YcenemHoe u
HaBBIKOB IPYMEHEHUE HABBIKOB CHCTEMATUYECKOE COZIEpIKALIEE ONPENEIEHHBIE | CUCTEMATHYECKOE

Haspbikamu paspaboTku pa3paboTKu NpUMEHEHNE HABLIKOB po0Oesbl IPUMEHEHNE NpUMEHEHNE HABLIKOB
(bynnamentanbHBIX OCHOB (yHIaMEHTAIBHBIX OCHOB |pa3paboTKu HaBBIKOB pa3paboTKu pa3paboTKu
TEXHOJIOrHICCKUX MPONECCOB TEXHOJIOTHYECKUX (GyHIaMEHTAIBHBIX OCHOB | (pyHIaMEHTaIbHBIX OCHOB (GyHIaMEHTAILHBIX OCHOB
HOJTyYEHUS] HEOPTaHUIECKUX IPOILIECCOB TIOMYYEHUS TEXHOJIOTHYECKHX TEXHOJIOTHYECKHMX MPOIECCOB | TEXHOIOIHYECKUX
MatTepuaios, OCYICCTBICHNA HEOPraHUYECKUX HPOIIECCOB TIOIYUEHUS TOJIyYEHUS HEOPTAHUYECKUX | IPOLIECCOB MOJyYEHHS
HCCICNOBAHNH MOy ICHIS 1 MaTepHalloB, HEOPraHUYECKUX MaTEpHaIOB, OCYLIECTBIEHHS | HEOPIraHUYECKHX
H3yHdCHUS HX CBOHCTB OCYILECTBIIEHHS MaTepHaoB, VCCIIEJOBAHMMN TTOJyYEHU M | MATEPHAJIOB,

YCCIIEJOBAHMI TTOTYYEHUS | OCYILECTBIEHHS U3YyYEHUS UX CBOMCTB OCYILLECTBJICHUS

Y U3YYEHUS UX CBOMCTB  |UCCIIENOBAHUM TTOIyYEHUS UCCIIEJOBAHMMN TTOTyYEHUS

Y U3YYEHUS UX CBOWCTB Y U3y4YE€HUS UX CBOMCTB
IIK-5

3HATD: OrcyrctBue | DparMeHTapHbIe Henounuele npeacrasnenus o | ChopMUpOBaHHBIE, HO CdopMupoBaHHbIE
XUMHUYECKHUE, PUIMIECKHE U 3HAHUH HPECTABJIEHHS O XUMHYECKUX, DU3MUECKHX M |COMAEPIKAIIUE ONPEIETIEHHBIE |CHCTEMHBIE TIPEACTABICHUS
TEXHUYECKUE ACTIEKTHI XUMHUYECKUX, TEXHUYECKHUX ACIEKTaX IPOOEIBI IPEJICTABIEHHSA O |0 XUMHUUYECKHX,

XUMHUYECKHX MPOMBIIIICHHBIX
IIPOIIECCOB; OCHOBHBIE
TpeOOBaHUs IPABUI
6e30macHOCTH Ipu paboTte ¢
000pyI0BaHNEM Pa3TUIHBIX
KJIACCOB CJIOXHOCTH U
OTIACHOCTH; IIEJIH U 3a/1a41
HaYYHBIX UCCIIEIOBAHUI 10
HaTPaBJICHHUIO JICATEIBHOCTH,
0a30BbIC MPUHIMITBI U METOBI

(bU3UIECKUX U
TEXHUUYECKUX aCTEeKTax
XUMHUYECKHIX
MIPOMBIIIIIIEHHBIX
MPOIIECCOB; OCHOBHBIC
TpeOOBaHUS MPaBUIT
0€30MacHOCTH NPU
pabote ¢
obopyioBaHuEM
Pa3IMYHBIX KJIACCOB

XUMHYECKHIX
MIPOMBIIIIJICHHBIX TPOIIECCOB;
OCHOBHbIE TpeOOBaHUS
MpaBUJI 0€30MaCHOCTH MPU
pabote ¢ 060py10BaHHEM
Pa3IMYHBIX KJIACCOB
CIIO’)KHOCTH M OTIACHOCTH;
L[eTH U 33J]a91 HAyYHBIX
HUCCIIEIOBAHUN 11O
HaIpPaBJICHUIO

XUMHUYECKHX, PU3UUECKUX U
TEXHUYECKUX aCHEeKTax
XUMHAYECKHX
HPOMBIIIJIEHHBIX POLIECCOB;
OCHOBHbIE TpeOOBaHUS
paBui 0€30MACHOCTHU MPH
pabote ¢ 060pyI0BaHHEM
Pa3IMYHBIX KJIACCOB
CIIO’)KHOCTH ¥ OTIACHOCTH;
LIEJIM M 33/1a44 HaYYHbBIX

(hUBUYECKUX U
TEXHUYECKHUX aCIEeKTax
XUMHUUYECKHX
MPOMBIIUICHHBIX
MPOIIECCOB; OCHOBHBIC
TpeOOBaHMUS TPaBHI
0e301MacHOCTH MpH paboTe ¢
o0opyoBaHUEM
Pa3IMYHBIX KIIACCOB
CJIO’)KHOCTH M OTIACHOCTH;
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UX OpraHU3alyK; TPEOOBAHUS K
NPEICTABICHUIO OTYETHBIX
MaTepHaIoB; OCHOBHBIC METOIbI
00pabOTKU HKCTIEPUMEHTATBHBIX
JTaHHBIX

CIIO’)KHOCTH H
OIACHOCTH; LIETU U
3aJ]aui Hay4IHBIX
HCCIIEIOBAHUN T10
HaIpPaBJICHUIO
JIeITeIILHOCTH, 0a30BbIC
MIPUHIUIIBI ¥ METOJIBI UX
OpraHH3aI;
TpeOOBaHUS K
MIPEJICTABICHHUIO
OTYETHBIX MaTEPHUAJIOB;
OCHOBHBIC METOJIbI
00paboTKu
IKCIIEPUMECHTAITLHBIX
JTAHHBIX )

JIeITEIbHOCTH, 0a30BbIE
TIPUHIIAITE ¥ METOBI UX
OpraHu3amuu; TpeOOBaHU K
MIPEICTABIICHUIO OTYCTHBIX
MaTepuaioB; OCHOBHbBIC
METOABI 00paboTKH
AKCTICPUMEHTATbHBIX
JTAHHBIX )

HUCCIIEIOBAHUN 110
HaIPaBIICHUIO
JIeITeIbHOCTH, 0a30BbIE
TIPUHIIUITEI ¥ METO/BI UX
opraHu3aruu; TpeOoBaHUs K
MIPEICTABICHUIO OTYCTHBIX
MaTepHaJIOB; OCHOBHBIC
METOBI 00pabOTKH
AKCTICPUMEHTATBHBIX
JTAHHBIX )

EJIU ¥ 33]1a91 HayIHBIX
HCCIICIOBAHUH 110
HaIpPaBJICHUIO
IEeITEILHOCTH, 0a30BEBIE
TIPUHITUIIB B METOJIBI MX
OpraHu3anuu; TpedoBaHus
K MIPEICTABIICHHUIO
OTYETHBIX MaTEPUAJIOB;
OCHOBHBIE METO/IbI
o0paboTku
IKCIIEPUMEHTAIBHBIX
JTAHHBIX )

YMETh:

Mcnonb30BaTh HOBOE CIIOKHOE
TEXHOJIOTHYECKOE (B TOM YHUCIIE
— HaHOTEXHOJIOTUYECKOE)
o0opyI0BaHuE TSI IOTYyYEHUS
MIEePCTIIEKTUBHBIX MaTepUANIOB (B
TOM YHCJIE — HAHOMATEPHAJIOB)
Pa3aMYHOTO (PYHKIIMOHATHHOTO
Ha3zHa4YCHUs, UCII0JIb30BaTh

OtcyTcTBUE
YMEHUI

YacTUYHO OCBOCHHOE
YMEHHUE HCII0JIb30BaTh
HOBOE CJIOXHOE
TEXHOJIOIHYeCKoe (B TOM
qHCIIe —
HaHOTEXHOJOTHYECKOE)
o0opyioBaHUE IS
MOJTyYCHHS
NMEPCICKTUBHBIX

B nenom ycnemHsoe, HO He
CHCTEMaTUYEeCKOe YMEHHE
MCIOJIb30BATh HOBOE
CJIO’KHOE TEXHOJIOTHYECKOE
(B TOM uHncIE —
HaHOTEXHOJOTHYECKOE)
o0opyioBaHUE IS
MOJTyYeHHS NEPCHEKTUBHBIX
MaTepuasoB (B TOM YUCIIE —

B nenom ycnenrnoe, HO
coJiepKallee onpeieiCHHbIC
po0esibl yMeHue
UCIIOJIb30BaTh HOBOE
CJIO’)KHOE TEXHOJIOTHIECKOE
(B TOM uncIe —
HaHOTEXHOJIOTUYECKOE)
o0opyaoBaHue AJis
MTOJTYYICHHUS TTePCIICKTHBHBIX

VYcnenrnoe (1moiaHoe) U
CHCTEMHOE YMEHHE
UCTIOJIb30BaTh HOBOE
CIIO’)KHOE TEXHOJIOTHUECKOE
(B TOM uncie —
HaHOTEXHOJOTHYECKOE)
o0opyI0BaHUE ISt
MOJTYYCHHS TIEPCIIEKTUBHBIX
MaTepuasoB (B TOM YHUCIIE —

COBPEMEHHOE COBPEMEHHBIE MaTepHaoB (B TOM HaHOMaTepHaJIOB) MaTepHajoB (B TOM YHUCIE — |HAaHOMAaTepHasoB)

¢bu3nyecKre MOJIENH, a TaKXKe YUCIIe — pa3IM4YHOrO HaHOMAaTepHaJIOB) pa3IM4yHOro

pe3yabTaThl PyHIaMEHTaIbHBIX HaHOMaTepHaJIOB) (YHKIIMOHAIIBHOTO pa3IuyHOro (YHKIIMOHAIBHOTO

Y TIPUKJIQHBIX UCCIIETOBAHUN pa3IMyHOrO Ha3HAYEHUS; UCIOIb30BaTh | (DYHKIHOHAILHOTO Ha3HA4Y€HMs; UCII0JIb30BaTh

111 pa3pabOTKH HOBBIX METOUK (YHKIIMOHAIIBHOTO COBPEMEHHOE COBPEMEHHBIE |HA3HAYEHUS; UCIIOIb30BaTh |COBPEMEHHOE

aTTeCTaluu CTPYKTYpHI U Ha3HA4YCHUS; ¢bu3nueckue MoJenu, a COBPEMEHHOE COBPEMEHHBIE |COBPEMEHHbIE (PU3NYECKUE

CBOMCTB IEPCIIEKTUBHBIX HCIIOJIb30BaTh TaK)K€ pe3yJIbTaThl ¢busnyeckue Mojenu, a MOJIEIIH, & TAaK¥Ke

MaTepHaloB pa3InyHOTO COBPEMEHHOE (GbyHIaMeHTalIbHBIX U TaK)Xe pe3yJIbTaThl pe3yabTaThl

(YHKIIMOHATIBHOTO Ha3HAYECHMUS. COBPEMEHHBIE MPUKIIAQJHBIX UCCIEIOBAaHUN | (YHIaMEHTAIBHBIX U (byHIaMEHTaJIbHBIX U
(dbu3nyecKkrue MOJIeNH, a | ISl pa3pabOTKH HOBBIX MIPUKJIAHBIX UCCIEAOBAHUM | IPUKJIAIHBIX
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TaK)Ke Pe3yJIbTaThl
(byHIaMEHTAIbHBIX U
HPUKJIATHBIX

METOJIUK aTTECTALUH
CTPYKTYpPBI U CBOWCTB
NIEPCIIEKTUBHBIX MATEPHAIIOB

JUTS1 pa3paOOTKHA HOBBIX
MCTOAUK aTTeCTalluUN
CTPYKTYPBI U CBOWMCTB

HUCCIENOBAaHUN JUISA
pa3paboTKH HOBBIX
METOIUK aTTECTALNU

UCCIIEIOBAaHUN 11 pa3IM4HOrO [IEPCIIEKTUBHBIX MaTEPUAJIOB | CTPYKTYpPBI U CBOMCTB
pa3pabOTKHU HOBBIX (YHKIIMOHAIIBHOTO pa3IUYHOro HEePCHEKTUBHBIX
METOJIUK aTTECTAllUU Ha3HAYECHUS. (YHKIIMOHAITBHOTO MaTEpUajIOB Pa3IMdyHOIO
CTPYKTYpBI U CBOWCTB Ha3HaueHMs. (GYHKIIMOHATIBHOTO
MIEPCIIEKTUBHBIX Ha3HAYCHUS.
MaTepHalioB pa3IuYHOIO
(YHKIIMOHATIBHOTO
Ha3HAYEHUsl.
BJIAJAETD: OrcyrcTBue |@parMeHTapHOE B nenom ycnemnoe, Ho HE  |B nenom ycrnemsoe, HO [Tonnoe n
HaBbikaMu paboThI CO CIIOKHBIM | HABBIKOB [IPUMEHEHHE HaBBIKOB  |CHCTEMAaTHYEeCKOe coJiepaKalliee ONpe/IeeHHbIE |CUCTeMaTHYeCKOoe
UCCIIEI0BATEIbCKUM, paboThI CO CIOKHBIM IIPUMEHEHHNE HAaBbIKOB Ipo0OesIbl UCII0JIb30BAHNE [IPUMEHEHHUE HABbIKOB
KOHTPOJIbHO-U3MEPUTENBHBIM U HCCIIEI0BATEIbCKUM, paboThI CO CIOKHBIM HaBBIKOB pabOTHI CO paboThI CO CIOKHBIM
TEXHOJOTHYECKUM KOHTPOJIbHO- HCCIIEI0BATEIbCKUM, CJIO’KHBIM UCCIIEI0BATEIbCKUM,
000py/J0BaHUEM (B TOM UYHUCIIE — U3MEPUTENIbHBIM U KOHTPOJIbHO- UCCIIEI0BATEIbCKUM, KOHTPOJIbHO-
HAaHOTEXHOJIOTHYECKUM TE€XHOJIOTMYECKUM WU3MEPUTENIbHBIM U KOHTPOJIbHO- M3MEPUTENIbHBIM U
000pyJ0BaHUE MUPOBOTO 000py/10BaHUEM (B TOM | TE€XHOJIOTUYECKUM U3MEPUTEIIbHBIM U TEXHOJIOTUYECKUM
YPOBHS). YUCIIe — 00opy10BaHUEM (B TOM TEXHOJIOTHYECKUM 00opy/10BaHUEM (B TOM
HAaHOTEXHOJIOTUYECKUM  |4HCIIE — 000py/10BaHUEM (B TOM qHCIIe —
o0opy0BaHue HaHOTEXHOJOTUYECKUM qHClie — HAaHOTEXHOJOTUYECKUM
MHUPOBOTO YPOBHS). 000pyI0BaHUE MUPOBOTO HaHOTEXHOJIOTUYECKUM 000pyZI0BaHUE MUPOBOTO
YPOBHS). 000pyA0BaHNE MUPOBOTO YPOBHS).
YPOBHS).
BJIAAETD: OtcyrcTBue |@parmMeHTapHOe B nenom ycnemnoe, Ho He | B nenom ycrnemsoe, HO [Tonnoe n
HaBbIKaMU pa3pabOTKH U HaBBIKOB IIPUMEHEHHUE HABBIKOB | CUCTEMATUYECKOE CoJiepaKallee ONPENEICHHBIE |CUCTEMaTHYECKOe

BepU(pUKALUU HOBBIX METOJIUK
aTTeCTalluu CTPYKTYpHI U
CBOMCTB KOHCTPYKIIMOHHBIX U
MHOTO()YHKITMOHAIBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTepHaJoB)

pa3paboTKu 1
BepU(UKaLUN HOBBIX
METOJMK aTTECTAIIUN
CTPYKTYpBI U CBOWMCTB
KOHCTPYKIIMOHHBIX U
MHOTO()YHKIIMOHAIBHBIX
MaTepuasoB (B TOM

MPUMEHEHHNE HAaBBIKOB
pa3paboTKU U BepUpUKALIIH
HOBBIX METOJHK aTTECTAIIUU
CTPYKTYpBI U CBOWMCTB
KOHCTPYKIIMOHHBIX U
MHOTO()YHKITMOHAIBHBIX
MaTepuajoB (B TOM YUCIE —

poOeITbl UCTIOTB30BAHKE
HaBBIKOB pa3pabOTKH U
Bepu(HUKaIUKU HOBBIX
METOJIUK aTTECTALUU
CTPYKTYpPBI U CBOWCTB
KOHCTPYKLIMOHHBIX U
MHOTO()YHKITHOHATHHBIX

MIPUMEHEHNE HAaBbIKOB
pa3paboTKu U
BepU(DHUKAITUNA HOBBIX
METOJIUK aTTECTAllH
CTPYKTYpPBI U CBOWCTB
KOHCTPYKLIMOHHBIX U
MHOTO(YHKIIMOHATIbHBIX
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qHCcIe —
HaHOMAaTEpPHAJIOB)

HaHOMaTEPHAJIOB)

MaTepuasioB (B TOM YHUCIIE —
HaHOMAaTEpPHAJIOB)

MaTepHuayioB (B TOM YHCIIC —
HaHOMaTEPHAJIOB)

30




