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1. O0mue MoJI0KEeHH

1.1. IlporpaMma BCTYNMTEJBHOrO MCIBITAHMS 110  CICHHMAIBHOM — JMCLUIUIAHE
COOTBETCTBYIOIEH HAyYHOH CHENMAILHOCTH [POrpaMMBI MOATOTOBKH HAydHBIX H
Hay4YHO-TIeJarOrMYeCcKUX KaJpoB B acrupantype 1.4.1 Heopranuveckasi Xumus (ajiee —
IIporpamma), chopMEpOBaHa Ha OCHOBE TpeGOBAHUM (benepanbHBIX rOCYIapCTBEHHBIX
006pa3oBaTeNbHBIX CTAHIAPTOR BEICIIEr0 00pasoBaHMA K NpoOrpamMMmaM MardcTparyphl
(crienuaauTeTa) MO COOTBETCTBYIOIIMM HAIlPaBICHUAM (crienMaNbHOCTAM) IIOJArOTOBKH.
ITporpamma paspaboTaHa I NOCTYIUIEHUS Ha 00y4eHHE B aCTIUPAHTYPY HUTIY.

[IporpaMmMo¥i yCTaHABIHBACTCS

— (hopMa, CTPYKTypa, IPoLeaypa Clauu BCTYTUTEIBHOIO HCIIBITAHMS;

— IIKaja OlEHUBAHN;

—  MakCUMajJpHOe ¥ MHHHMAalbHOE KOMMYecTBO O0auioB JUisl YCICIIHOIO
[POXOXK/ICHNS BCTYIUTEIFHOTO UCIIBITaH!S,

— KPUTEPHUH OLIEHKH OTBETOB.

BCTYIUTENBEHOE MCTIEITAHAE TIPOBOJUTCS HA PYCCKOM A3bIKE HIIM Ha aHTIHHCKOM
S3BIKE [UTA aOMTYPHUEHTOB U3 CTPaH JAIbHETO 3apy0exps, OCTyNAIKX Ha 00y YeHHE M0
PhD mnporpamme.

(DOPMB., npouenypa craadr BCTYIIMTEJIBHOTO HCIIBITAHHA, 4 TarKKe IIKajla
OLICHUBAHHA ¥ KpPHTCPHH OILEHKH OTBCTOB 9K3aMCHYyEMOI'0, YCTAHOBJICHHBIC
HpOl"pﬂMMOfI, HE 3aBHUCSAT OT A3BIKaA IIPOBEACHHA BCTYITHTEIBHOI'O HUCIIBITAHHA.

1.2. OpraHu3aiusa ¥ TMPOBEIECHUE BCTYIUTEIBHOIO MCIIBITAHHA OCYIIECTBIIACTCA B
cooTBeTcTBHH ¢ [IpaBWiaMy IpHeMa, YTBEPKICHHBIMU IIPHKAa30M PCKTOpa HU TI'Y,
JIEACTBYIOIIUMHY Ha TEKYILIHH IO IOCTYIITICHH.

1.3. To pe3y/abTaTaMm BCTYIUTEIBHOTO MCIEITAHHUS, IOCTYNAIOMME AMEET TPaBo
[oJaTh Ha ale/UIAlHI0 O HapyIIeHHH, 110 MHCHHIO MOCTYNALIETO, yCTAHOBICHHOTO
HOPS/IKA TPOBEIEHU BCTYIUTEIBHOTO HCIIBITAHHA U (wm) 0 HecOrIacHH ¢ TOJTyYEHHOH
OIIGHKOM pE3yJNBTaTOB BCTYIMTEIBHOrO HCIBITAHUA B IOPAAKE, yCTAHOBICHHOM
IIpaBuiamu npueMa, JeiCTBYIOIMMY Ha TEKY Ui roJl OCTY IICHUS.

2. ®opma, CTPYKTYpa, MpoLeAypa, NPorpaMMa BCTYNHTEJIBLHOT0 HCMBITAHHS
M IIKAJ1a ONIeHABAHHSA OTBETOB

2.1. BerymurensHOe WCIBITAHHE MO CHEUATBHONH AHCIUIUIMHE MPOBOLUTCH B
dopMe ok3ameHa (IIMCEMEHHO) B COOTBETCTBHM ¢ TICpCYHEM TEM H BOIPOCOB,
yCTaHOBJIEHHBIX TaHHOH [IporpaMmoi.



CTpyKTypa 3K3aMeHa:

JK3aMeH IIPOBOJAMTCA IO OK3aMCHAIMOHHBIM  OmieTaM, — BKIHOYAIOLNM
2 TEOpPETMHECKHX BOIpoca M 2 MPAaKTHYECKHX BONpOca 1O  HANPABICHUIO
Heoprannyeckasi xumus (1.4.1). [Ipogo/mKUTeNEHOCTE MOATOTOBKH OTBETA 110 bunery
2 yaca.

2.2. Iporeaypa IpOBEEHIS K3aMeHa TIPEICTaB/seT coboi clady 9K3aMmeHa B
ouHOM dopMe U (MIM) C UCHONB30BAHAEM IMCTAHIMOHHBIX TEXHOJIOIUH (TIpu ycI10BUH
MIeHTH(QHUKALIMA [TOCTYTAIONMX TPH Clade MMM BCTYTIUTENbHBIX HCIBITAHUN): OYHO M
JTWCTAHIIMOHHO.

Jns IUCTaHIMOHHOM (OPMBEI IIPOBEICHNUS 3K3aMEHA HCIOIB3YIOTCA 1aTHOPMEI
Moodle 1 TIporpaMMEI JUlsl OpraHU3aliy BHIEOKOHbepeHIuid: Zoom , Adobe Connect u
npyrue. Jiia HaGmoieHus 3@ yJ4acTHUKAMH JK3aMeHa W MACHTH(QHKAIMU MX JIMIHOCTH
co3/aHa cHcTeMa MpokTopunra. [Ipokrop (Habmronarens) nepes HaqaloM 3K3aMeHa TIpH
moMmomi¥ BeG-KaMephl aOMTypMEHTa MPOBOMMT HMHCTPYKTaX M COOECeN0BaHHUE I10
BOIIPOCAM OPTaHM3AIlMM W NPOBEICHWA JK3aMeHa, WICHTH(QHKAIMIO JIMYHOCTH IIyTeM
cpaBHHBaHMS (OTO B MACIOPTE ¥ JMIA CHAIOMEro (aOMTypHEHT MOKashblBACT B BeO-
KaMepy CBOM TIacTIOpT B pa3BEPHYTOM BHIE PAZIOM CO CBOMM JIHLIOM).

Buzeo, TpaHcaupyemoe ¢ BeO-KaMephl yU4aCcTHHKA 9K3aMeHa, NOCTYIIHO IPOKTOPY
Ul HAOMIONEHWS U 3allMCHIBAeTCS Ha CEPBEP VI JAIbHEHINEro MpocMoTpa IIpH
BO3HHMKHOBEHHH CIIOPHBIX CHTYallUH.

2.3. PesyisTaTsl IPOBENCHMSA BCTYIHTEIBHOTO MCTIBITAHUS  O(OPMILIOTCA
IIPOTOKOJIOM, B KOTOPOM (PHKCHPYIOTCS BOIIPOCH! 3K3aMEHATOPOB K MOCTYIAFOIICMY . Ha
Ka)K/I0r0 HOCTYIAIOMIEro BEAETCs OTAEIBHEIA [IPOTOKOI.

2.4. IIporpaMma 3K3aMeHa.
IIpuMepHEIii epedeHb TEM M BOIIPOCOB ML IIOATOTOBKH K C/avue SK3aMeHa
1. OcHOBBI ATOMHO-MOJIEKYJIAPHOI0 y4eHHHA
OCHOBHBIE TIOHATHS XVMHH: aTOM, MOJIEKYJa, XUMUYECKHH 3JIEMEHT, M30TOIIbI,
IPOCTOE M CIOKHOE BEIIECTBO, SKBUBAIEHT, MOIb. OCHOBHBIC CTCXHOMETPHICCKHUE
3aKOHBI, MX pPa3BUTHE.
2. KsanToBOMeXaHHYeCKas MoJe/Ib aTOMa
PasBATHE [pEICTABICHHI O CTPOCHHM aTOMa: ApO, NPOTOHEL, HEHTPOHEL
3JIEKTPOHEL. BOJNHOBas TEOpHS CTPOEHMs aroMa, IBOMCTBEHHAs IPHPOJaA 3JICKTPOHA,
TMPUHIAN HeolpeIenéHHocTH. KBaHTOBOMEXaHMYECKAE TMPEACTABICHUA O CTPOCHHH
JJEKTPOHHEIX 00OIOYEK AaroMa: IIOHATHE O BOIHOBOH (GYHKIMH, 3JIEKTPOHHOM
IJIOTHOCTH W €€ paaualbHOM pPAacIpeleleHHd B aToOME BOAOpOJa, paluyCt aToMa,
KBAHTOBEIX UYHclaX, s-, p-, d- U f-COCTOAHMAX 3JIEKTPOHOB, SHCPTCTHICCKOM YPOBHC,
oypoBHe, atomHoit opOuranu. [Ipunumn ITayaud # eMKOCTS SICKTPOHHBIX 000J10UEK,
npaBwio XyHjaa. CTpoeHHe SIEKTPOHHBIX OOOIOYCK MHOTOJJICKTPOHHBIX  aTOMOB,
SHEPIHs aTOMHBIX OpOHTAICH.



3. Mepuoauuecknii 3axon JI.W. MenpeieeBa. Ilepuoamdeckas cHcTeMa
3J1eMeHTOB

IMepuomuaeckuii 3akoH JI.W. Menneneesa, pa3BUTHE yIE€HUS O MEPHOAUTHOCTH.
Jimuanas W KopotKas (OpMBI [EPHOAMYICCKOM CHCTEMBI, IICPHOIBI, IPYIIIEI H
MOIrPYIIEL, ceMeiicTBa 3eMeHTOB. IlepHONMYHOCTh W3MCHEHMS CBOHCTB aTOMOB
(pammycos, HOHH3aLMOHHEIX MIOTEHIHAAJIOB, CpoJcTBa K 3JIEKTPOHY,
5IeKTPOOTPHIATEILHOCTH) KaK CIEACTBAE MEPHOAMYHOCTH H3MCHEHHA CTPYKTYP
3JIEKTPOHHEIX 000704YeK aToMoB. [IepHonu4HOCT H3MEHEHUS XHMHICCKUX CBOMCTB
IIPOCTEIX BEIIECTB M XMMUYECKMX COCIMHEHUH (KHUCIOTHO-OCHOBHBIX, OKHCIHTCIBHO-
BOCCTaHOBHTEIBHBIX) 10 TIEpHOaM M rpynmnaM. Msmenenue BaJeHTHOCTH IO MEPHOAAM
1 TpymiaM. Mi3sMeHeHre CBOMCTB 2JIEMEHTOB 10 NEPHO/aM U IpyIaM B 3aBHCHMOCTH OT
CTPYKTYpHI BHELIHEH U TIPEABHEIIHEH 3IEKTPOHHEIX 000/I049€K ¥ paJiy COB aTOMOB.

4. TeopuHu XHMH4eCKOH CBA3H H BaJeHTHOCTH

MexaHu3M 00pa3oBaHis XUMHYECKOH CBA3H, €€ XapaKTCPHCTHKH, THIIBI CBsI3€Ei.
CBoifcTBa KOBAJIEHTHOM CBSI3H: HACBHIIAEMOCTh CBA3H, IMOHATHE BaJCHTHOCTH, Pa3sBUTHUC
3TOTO IIOHSTHS, HATPABIEHHOCTh KOBAICHTHOH CBA3M. TeopnH KOBAJICHTHOM CBA3M:
Teopus BaJeHTHBIX cBsasell (BC), Teopus MoneKyaspHeix opouraneii (MO). Konnerus
ruOpUM3aIUM ATOMHBIX OpOHTalel, MPOCTPaHCTBEHHOE CTPOCHUE MOJIEKYJ M HOHOB.
Mounast cBs3b. CBOMCTBA MOHHOM CBSA3M, OTIMYME B CBOMCTBAX COEJIMHEHHH ¢ HOHHOM U
KOBAJIEHTHOH CBA3bi0. TpakTOBKa MOIAPHBIX CBA3CH COTTACHO KOHIIETIIMH MOJIIpH3allii
WUOHOB.

Merauinyeckas cBa3b. BomopoaHas cBs3b. CBA3b B ra3000pasHbIX, XUIKMX H
TBEpHBIX BemecTBaX. CHIbl MEKMOJNEKYJISIPHOTO — B3aMMONCHCTBHA. ~ATpEraTHOE
COCTOSTHHE BELIECTB KaK TPOSBJICHIE B3aUMOIEHCTBHA MEXITy aTOMaMu H MOJICKyJIaMH.
CIpOGHHE BENIECTB B KOHACHCHPOBAHHOM COCTOSHHMH. THIEI KPHUCTALTMYCCKUX
pemeToK. 3aBHCHMOCTh (PU3MIECKUX CBOMCTB BEIIECTB OT X CTPYKTYPEI.

5. XUMHS KOMILIEKCHBIX COeITHHEHHH

OCHOBH  KOOpAMHAaIMOHHOX Teopuu Beprepa. CocTaB  KOMILICKCHBIX
COe/TMHEHH M, IPOCTPAHCTBEHHAas KOH(Urypaius KOMILIeKCHbIX HOHOB. Ilonmoxenue B
TIEPUOAMIECKON cucTeME 3JIEMEHTOB, SBISFOIITAXCS THITAYHBIMH
KOMILTEKCO0Opa30BaTe MU U JOHOPHBIMH aTOMaMH MOHO- M TIOJTM/ICHTAHTBIX JTUTaH]IOB.
Knaccel KOMIUIEKCHBIX COEIHHEHHI: OJHOANEPHLIC C MOHO- M IIOJHACHTATHBIMH
JIMTAHAAMH; MHOTOS/CPHEIE KOMILIEKCHI; T-KOMIUIEKCHI; KapOoHmIbl FI3omepus
KOMIUIEKCHBIX COSMMHEHHH M KOMILUIEKCHOTO MOHA. XMMHYECKas CBA3b B KOMILICKCHBIX
COCTMHEHUAX C TOYKH 3PEHHSA 3IEKTPOCTATHYECKOTO IOJAX0Za, TEOpPHUH BaJCHTHBIX
CBf3eli M TEOPMM MOJIEKY/SIPHBIX opOuraned. Teopus KpHCTAUIMIECKOro IIOJA,
NpUMeHeHue €€ i OOBACHEHHS MATHUTHBIX CBOMCTB W IIBETHOCTH KOMILIEKCOB.
Komiuiekcoo6pa3oBaHie B pacTBOpax. ¥ CTOMYMBOCTE KOMIUICKCHBIX HOHOB.

6. 3aKOHOMEPHOCTH NPOTeKAHHSA XHMHYECKHX MPONECCoB

DHepreTHKa XUMHYCCKHUX peakiui. 3akoH I'ecca m CIENCTBUS U3 HETO. Pacuer
TEIUIOBEIX 5((MEKTOB pa3NUYHBIX peaKiuil. BHYTpEHHSA OSHEPrus U OHTAJIBIIHA.
Ourporma. Dueprus I'mG6ca, HampaBieHHE NPOTEKAHMS XHMHIECKHX IPOICCCOB.



OGpaTMMEIE M HEOOpAaTHMBIC XHMHUYECKHE peaKimu. XUMHYECKOe pPaBHOBCCHE.
KoHCTaHTa paBHOBECWS, 3aKOH JCHCTBYIOINMX Macc JUil pPaBHOBECHA. CmMmermenue
xumudeckoro pasHoBecust, mpuHimn Jle-Illaremse. aKTOpBL, BIMMIOMKIS Ha
paBHOBECHE: KOHIIEHTpallus, TeMIIepaTypa, J1aBJIcHHUE.

CKOpOCTh XMMHYECKHX peakiuid. BimsHue pasidaHbIX bakTOpoB Ha CKOPOCTH
peaKIMK: KOHIEHTPAIiy BEIIECTB, NMaBieHus (174 PeaKiii, IPOTEKAOINX B ra3oBoi
(ase), TemiepaTyphl, KaTanus3aropa. 3akoH AEHCTBYIOIIMX Macc. IIpaBwio Baut-I'odda.
[Monsitre 06 OHEPTMHM AKTUBALMH. [ OMOTEHHBIH M TeTEPOreHHBIH KaTalu3bl, HX
MEXaHU3MBI.

7. PacTBOPBI 2JIeKTPOJHTOB M HE3JIEKTPOJIHTOB

Wcrunnsie pacTBOpE. O6pasoBanue pacTBOpOB. TemioBbie 3GGEKTE IpH
pactBopenuu. lwuaparnas Teopus JILM. Menzeneesa. I'uppaTel, COJIBBATHI,
KpHMCTAJUIOTHIPAThl, PacTBOPHMOCTh Ta30B, JKHAKOCTEH, TBEPABIX BEINCCTB B BOJC.
CaoiicTBa pa30aBIeHHBIX PACTBOPOB HEINEKTPOIUTOB. OCMOC, OCMOTHIECKOE JABICHHC.
JlapIeHKe HACHIEHHOIO Tapa PAacTBOPUTENS Hal PacTBOPOM, NOHMKCHHE MABICHHA
napa. ITOBBIIIEHHE TEMIIEPATyphl KHMIEHHA ¥ IOHIKECHHE TEMIICPATyphl 3aMep3aHHA
pacTBOpOB. 3aKoHEI Payis.

CBOICTBA PACTBOPOB HJIEKTPOIHUTOB. TeOpHs IEKTPOIMTHYECKOH TUCCOMAIIAL.
CuibHEIE W criabble 31eKTpoiuTs. CTereHb 3IeKTPOTHTHYECKOH TUCCOLMAINH,
KOHCTAHTa JUCCOLMAIIAH, WX CBA3b. CBA3b H30TOHMIECKOTO KO3()QUIMCHTA CO CTEIICHBIO
nuccommanyy. Kaxymascs cTeleHb AUCCOMHUAIU CHIBHBIX 3IEKTPOIUTOB. AKTHBHOCTD
1oHOB. ITpou3BeeHre PacTBOPUMOCTH MalOPaCTBOPHUMBIX BELIECTB.

OGMEHHBIE peakIii B pacTBOpax IEKTPONUTOB. VIOHHOEC MPOU3BENCHHE BOJBL.
Bogmoponsslii mokasarens pH. WMumukaTopel. I'mpponus coned. BIHAHMC pasIMYHBIX
daxropoB Ha rumponu3 coned. IIpousBepeHHE PAaCTBOPMMOCTH MAJIOPACTBOPHUMBIX
BEITECTB.

XyUMUYeCcKHe MCTOUHHMKM dJIeKTpudeckoro Toka. OJIC raabBaHHYECKOTO
5JleMeHTa, BOCCTAHOBUTEILHBIE CTAHIAPTHBIE SJICKTPOIHBIE MOTEHLHAIBl H HX
OIpEIeNeHre ¢ TIOMOIIBI0 BOJZOPOTHOTO 3JIEKTPONa CPaBHEHHS. YpaBHEHHE Hepucra.
BiusHie KOHIEHTPAIlMH, PEaKIlM| Cpe/bl Ha 3ICKTPOJHbIE IoTeHIMabl. Hanpasienune
TIIPOTEKAHMS OKHCIHTENBHO-BOCCTAaHOBUTEIBHBIX IIPOLIECCOB.

DNeKTpou3. DIEKTPOIH3 DacIUIaBOB M PACTBOPOB. 3aKOHBI OJIEKTPOIH3A.
DNEKTPOXUMHUIECKUH SKBHBATIEHT. DJIEKTPOXUMHUIECKAA KOPPO3HUSL.

8. XuMmus 371eMEHTOB — HEMETAaJJIOB H MeTa/1110B

TTonoeure HEMETAIUIOB B IIEPHOIHYECKOM cUCTEME, 00IIas HX XapaKTepHUCTHKA.

Bojopox, TONoXeHHe B TNepuommdeckodf Tabmune. Ero dusmdeckue
XUMMYECKUe cBOicTBa. IloMydeHMe Bojopoja B JlabopaTopud 4 B TexHuke. Ero
npuMesenye. Kiaccs! BOTOPOIHBIX COSIMHEHHHI, CBOHCTBA COEIMHEHUHN.

[anorensl. Mx ofmas xapakrepucruka. CoelMHEeHNs rajlor€éHoB B IPUPOLE, HX
npuMenenne. Xiop. Ero ¢usmueckue W XMMHYECKME CBOHCTBA. ["asioreHoBOAOPOIEL,
HoJIydeHue, CBOMCTBA, NpuMeHeHwe. ColsfHas KHCIOTa ¥ €€ COJIH. Kucnopoausie
COEIMHEHNS TAIOTEHOB: OKCH/IBI, KUCIIOTHI, COMIH.



O6m1as  XapakTEepHUCTHKA OJIEMEHTOB TNIABHOH IOArpymmsl VI IpyIIIBL
nepuonuueckoit cucreMsl. Cepa. Ee dhusnyeckne u XMMHYECKUE CBOUCTBA, a/lIOTPOITHA.
CepHast KHCIIOTa, CBOMCTBA W XUMHYECKHE OCHOBBI IIPOM3BOJICTBA KOHTAKTHBIM
crioco6oM. Kucmopon, dusuueckue u XUMHYECKHe CBOiicTBa, amnorpomus. Ilomydyenue
KHCIOpoJa B J1labopaTopHH W B IIPOMBIIIIEHHOCTH. Poip Kuciopona B NPHUPOIE H
IIpUMEHEHHEe B TexHuke. Boga. CTpoeHne MOIeKyIIEl BOIbL. PH3HICCKHE U XUMIIECKHE
CBOMCTBA BOJBI.

O6mas XapaKTEpUCTHKa OJIEMEHTOB IVIaBHOH MOATPYIIEl V  TPYIIIEI
TIEpHOJMYECKON CHCTEMEL. A30T, (U3MYecKHe U XHMMYECKHE CBOMCTBAa. AMMHMAK,
MPOMBIIUIEHHE CUHTE3, (u3MYeckue M XHMHJIecKue cBoHcrBa ammuaka. Cond
aMMOHHMS. A30THas KHCJIOTa, CONM a30THOM KHCIIOTEHI, a3oTHhIE ypobpenua. Pocdop,
aIIOTpOTIHEIE (QopMBI, (HU3MUecKHe W XuMmudeckue cpoiicTBa. Oxcua docdopa(V).
dochopHas KACIO0Ta U ee coln, hochopHble ya00peHus.

O0mas XapakTepUCTHKAa OIEMEHTOB IVIaBHOH moarpymmsl IV rpymmsl
IIEpHOINYECKON CHCTEMBI. XUMUYECKIE CBOWCTBA YIJIEpO/d, ALIOTPOIINYECKHUE (OPMBEL
Oxkcumsr yriepopa(ll) u (IV), mx xumuueckue cBoiicTBa. CeMmelcTBa YroJIbHOM H
CUHIIIBHON KMCIOT, MX cond. KpeMuuii, Gpusnyeckue u XUMHYIEcKHe cBoiicTBa. OKCHI
kpemuua(IV) 1 KpeMHUEBEIE KACIIOTHI, CHIHKaThl. CoeIMHEHNS KpeMHUs B Ipupoje. Mx
WCIIOJIb30BAHUE B TEXHHUKE.

O0Imasg XapakTepHCTHKa 9JIEMEHTOB TIJaBHOH moarpymmsl III  rpymmsl
nepuoMYecKolt cucteMsl. Bop, moydenue, ouncTka, npumenenue. Oxeun 6opa, OopHbIe
KHMCIIOTEI, OJAOO0paTHL.

Metamasl,. VX [OJ0XKEHHME B TEpHOAMYECKOH cHcTeMe, QH3HYECKHE H
XAMHIYECKHE CBOMCTBA. DIEKTPOXUMHUYECKHI Pl HANPSKEHHH MeTaluloB. MeTamibl U
criaBbl B TexHuKe. OCHOBHEIE CITOCOOE! IIOIYYEHHS METAIIOB.

O6mas XapaKTepUCTHKa p-MeTauIoB rnaBHBIX moarpymm III, IV, V rpymm
CHCTEMBEI.

Amromunuii. CoeJuHEHHS alIOMHUHHSA B IPUpOJE, IIOIydYeHHE, €ro pojb B
TEXHHUKE. XapaKTepHCTHKa 3JJIEMEHTa U €ro COeJMHEHMH Ha OCHOBE IIOJIOKEHHA B
[EPHOJMYECKON CcHCTeMe U CTpoeHMs aTomMa. AMGMOTEPHOCTh OKCHOa M THIPOKCHIA
ATIOMHHMA, cony amoMuHus. OOmas XxapakTepUCTHKa 3JIEMEHTOB IOATPYIIBI aJlInd,
CBOMCTBa METAILIIOB, OKCHIOB, TMAPOKCHAOB. CONM TPEXBAJIEHTHBIX 3JICMCHTOB, HX
IpUMEHEHHE. _

I'epMmanwuii, 0710BO, cBuHel. O0mas XapakTepUCTHKA 3JICMCHTOB, HAXO0XICHUE B
IPUpPOJE, TOTydeHHe, CBOMCTBA. AJUIOTPONHBIE MOAM(pHKAIMK 070Ba. XUMHIECKHE
CBOiCTBA repMaHus, 0JI0Ba M CBHHIA. MOHO- M JUOKCH]IBl T€pMaHus, Ol0Ba U CBHUHIIA.
T'upOKCUIEI ABYX- M UYETHIPEXBAICHTHBIX COEIMHECHUM B3JIEMCHTOB, HX IOJIYyYCHHC U
cBolicTBa. I'Mapoiu3 COeIMHEHMI TrepMaHus, ojJoBa M cBHHIA. ComOCTaBICHUE
KHCIIOTHO-OCHOBHBIX U  OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX CBOHCTB  COEIMHEHUH
sneMeHToB. [IpuMeHeHre IPOCTHIX BEIIECTB U COEIMHEHHUIH.

Ofmas XapakTEepHCTHKA OJJIEMEHTOB IIOATPYNNB  MbINIbska. CBoiHCTBa
COeTMHEHHH TPeX- U MATHBATIEHTHBIX CyPbMBI M BUCMYTa, UX IIPUMCHEHUE.



O61mas XapaKTepucTuKa d-MeTannoB, MOIOKEHHE HX B EPHOIMICCKON CHCTEME.
CoeqMHEHHs HJIEMEHTOB MOArPYIIEl Mequ U IuHKa. [lonydyenne COeIMHEHHH ORHO- U
IByXBaleHTHOM Memu, ux npumeHenue. Kommuekcusle coemunenus menu(Il). Oxenz,
THAPOKCHUJT ¥ COIIM IIMHKA, MX IPUMMEHeHNe. bromorndeckas pois Me U LUHKA.

DNeMeHTHl IOATPYIIBl THUTaHA, HMX OKCHIBI, THAPOKCHIBI, TaJOTCHUIbI;
cyabGarsl THTaHWIa, EpKoHuna. [Toryyenne, CBOHCTBA, IPUMEHCHHE.

O6uias XapaKTEpPHCTHKA COEIMHEHHH MIECTUBAJICHTHEIX 3JICMEHTOB IOATPYIIIEI
XpOMa: OKCHJBI, THAPOKCHIEL, coid. CHOCOGHOCTE JI€MEHTOB 00pa3oBBIBATE H30- U
reTEPOIOIUCOIMHEHNSA, TPUMEHEHHE 3THX COCIUHCHHUH.

O6Imas XapakTEPUCTHKA SIIEMEHTOB MOATPYINsl Mapramna. CoenuHeHHA
Maprafia B pasid4HbEIX CTEICHAX OKHCICHHA, CPABHEHME KICIOTHO-OCHOBHBIX CBOHCTB
MX OKCHIOB H THAPOKCHIOB, CPABHEHHE OKHCIHTEIEHO-BOCCTAHOBUTENBHBIX CBOUCTB.
ITpuMeHeHHe COeJUHCHUH Mapranila, O1oIoruyecKkas pojlb MapraHia.

O6mias XapakTepHCTHKA COSIUHEHWH [BYX- W TPEXBAJICHTHBIX 3JIEMEHTOB
CceMelcTBa JKele3a: OKCHUJBI, THAPOKCHUBI, CONH, KOMIUIEKCHBIC COCIMHEHHI KEJIC3a,
koOabTa, HUKelId. BHoIornyeckas polk jkese3a U KodapTa.

O6mas XapakTepucTHKa [-]€eMEHTOB, IOJOKEHWE HX B [EPUOIHICCKOH
CHCTEME, DJIEKTPOHHOE CTPOCHHME aTOMOB. JIaHTaHOM[BI, HAXOXKAEHWE B IPHPOIC,
W3BJICYCHHE, IIONydeHHe WHAMBUIYAJIBHBIX DEIKO3EMENBHEIX dneMeHToB (P3D).
[Ipo6nema pasmencuus P3D. l3sMeHeHMe XMMUYECKHMX CBOMCTB C BO3PacTaHUEM
TOPAAKOBOTO HOMEpa, JIAHTAHOUIHOE CHKATHE, CTEICHU OKHCICHHUS, KOOPJAHHAIMOHHbIC
ypclia HMOHOB. DuU3MYyecKHMe W XMMHYECKHE CBOMCTBA COEIUMHCHMHM JIAHTaHOMOB.
KoMriekcHble coeJUHEeHNS .

9. MarepuaJioBeaeHHe (XHMHYECKAs TEXHOJIOTHS)

KpucTalimueckoe CTpoeH#e MeTallIoB. ITonuMopdusm.

CTpoeHHe TBEPABIX TENl. AHU3OTPOIIHA.

Kpucramingeckoe CTpOCHHME CIUIABOB. JlMarpaMMBI COCTOSHMA CIUIABOB  C
00pa3oBaHHEM  TBEPABIX pAacTBOPOB C  HEOTPAHWYCHHOH W OrpaHU4EHHOA
PacTBOPUMOCTEIO.

Iporece kpucTamu3aiiy. @assl B CTPYKTYPhI B METATIMYECKUX CILIaBaX.

MeTasuibl ¥ CIUIaBEI B XUMHAKO-TEXHOIOTHYECKHX IIPOIEccax.

ITporecchl MaccoIepeHoca B XMMHYSCKOM [IPOU3BOJICTBE.

OcHoBHasl IHTEpaTypa

1. Tpetssxop FO. JI. Heopranuyeckas Xumus. XuMus SJI€MEHTOB: KH. 1, 2 / 1O.
II. Tpersskos, JI. . Maptsenko, A. H. I'puropses, A. 0. Iusamse. — M.: Xumus,
2001. — 471, 1053 c. DnexrponHas 6ubnunorexa TI'Y (10CTYIHO YUTATETAM HETIY)

2. Hekpacos B. B. OcnoBsr obmeif xumuu: B 2 1. / b. B. Hekpacos. — CII6.:
Jlausb, 2003. — 656, 687 ¢. 5. Vrait fI. A. O6mas 1 HeoOpraHMIeCKas XUMUL / S1. A. Vraii.
— M.: Bricmag mxoja, 2000-2004. — 526 c. Dnexrponnas 6udanoreka TI'Y (10CTYITHO
yuratenam HE TT'Y)




3. Kysneno W.H. [luccepranmonnsie pa®oTel. MeToavKa IOATOTOBKH H
opopmienus. M.: Jamkos u Ko, 2014. — 488 c. Duekrponnas Gubmmoreka TT'Y
(noctvrio guratensm Hb TTV)

4. Torrmraitn I'. ®uU3MKO-XMMHYECKHE OCHOBHI MarepuanoBenenus / I
Torrurraiin; nep. ¢ aara. K.H. 3omotosoit, [[.0. Yapkuna; mox pexa. B.II. 3nmomanosa. —
M. : BUHOM. Jla6oparopus 3uanuit, 2016. — 400 c. Daexrponuas oudauorexa TI'Y
(zocryrno yuTatensm HE TI'Y)

5. Mopozo A. M. dusuka tBepmoro tena. Kpucrauiduyeckas CTPyKTypa.
Mocksa: MUPDA , 2010.139 c. Daekrponnas oubnuoreka TT°Y (AOCTYNIHO YHTATENAM
Hb TTY)

6. Jlpoznos A. A. Heopranmueckas xumus: B 3 T.; T. 1, 2; T. 3 (xH. 1., 2) / A. A,
Hposmos, B. Il. 3momano, I. H. Mazo, ®. M. Cnupunoros, nmox pex. 1O. L
TpersaxkoBa. — M.: Axamemus, 2004 — 2008. — 233, 365,348, 399 c. DaekrpoHHasd
oubanorexa TT'Y (noctynuo ynrarensm Hb TT'Y)

7. Axmeros H. C. O6mas u neoprannyeckas xumus / H. C. AxmeroB. — M.:
Bricmas mxoia, 2009. — 742 ¢. Daekrponnas dubnuoreka TI'Y (H0CcTyIHO YHTATENIM
HB TI'Y)

8. Wpanosa ®. W. TeopernuecKre OCHOBEI HEOPTaHWYECKOH XUMHHU: ydeOHOE
nocobue / @. Y. Msanosa. — Yebokcapsl: M3a-Bo Uysamickoro yH-ta, 2010. — 24Arapkos
A.TI, DxoHoMuKa ¥ ypapienne Ha npeanpustuu / A.Il. Arapkos [# ap.]. — M.: Jlamkos
51 Ko, 2021. - 400 o https://koha.lib.tsu.ru/cgi-bin/koha/opac-
detail.pl?biblionumber=304687

JlomoTHUTEIbHAA JINTEPATypa

1. Kysun ®@. A. Kangunarckas auccepranud. Meroauka HalldCaHds, IpaBHiIa
opopMIIEHHST W TIOPSOOK 3amMTEL [IpakTHueckoe mnocoOue i aclMpaHToB H
couckareneit yuénoif cremenu. 3-e u3g. — M, 2008. — 208 c.

2. B.A. XKa6pos, B.T. Kamunuukor, B.1. Mapromun, A.M. Hukonaes, B.A.
Tynuk. ®U3HKO-XUMHIECKHE TIPOLIECChl CUHTe3a HaHOpa3sMepHEIX 00bekToB. CIIO.: M3a-
BO «2JIMOP», 2012.328c.

3. Uanoe B.K. Illep6akos A.B. bapanuukoB AUE. Kosuk B.B.
HaHOKpHCTATMYECKUI JUOKCH [IEPHA: CBOMCTBA, IOTYYCHHE, NPUMEHEHHE. -TOMCK:
H3n-Bo Tom.ynu-ta,2013. — 284 c.

4, Cuporkun O.C. OCHOBBI HHHOBAI[MOHHOTO MaTepHaloBeleHus. — M.
UH®PA-M,2011. — 158 ¢. — (Hayunas MBICIIb).

5. 3unoe B.I'., Kosux B.B., Cepamkun B.J., I{siranoB C.A. TeXHOJIOIHYECKIH
MenemxMmerT: Yue6Hoe nocobue. — Tomck: M3n-Bo Tom.ys-Ta, 2010. — 576 c.

[Tpumeps! 5K3aMeHAITMOHHBIX OUIIETOB!



HauuoHaabHEIH Hec1e10BaTeIbCKHH
ToMckHii rocygapcTBeHHBIH YHHBEPCHTET
XumMudeckuii pakyabTeT
BCTYHUTEJIbHbIA DK3AMEH
Mo HampaBJieHHI0 noAroToBKH 1.4.1 Heopranuyeckas XHMHSA

IK3AMEHAIIMOHHBIA BAJIET Ne 1

1. CoBpemeHHass  KBAaHTOBOMEXaHMYECKAas  MOJENb  aromMa  BOJAOPOAA.
XapakTeprCTHKA COCTOSIHHA IEKTPOHA B aTOME HaOOpPOM KBAHTOBBIX YHCEN; YPOBHH,
NOJAypoBHH, opOuTanu B artoMe. IIpelcTaBIEeHHE pACIpPElNENCHHA OSIICKTPOHHOH
IJIOTHOCTH B aTOME BOJIOPO/Ia. (30 6)

2. CpaBHUTEIbHAA XapaKTEPUCTHKA COEJIUHEHHUN CEPBI U CEJIEHa C BOJOPOAOM H
rajoreéHaMd [0 COCTaBy, CTPOCHHUIO, YCTOHYMBOCTH, (QM3HYECKHM H XUMHYCCKUM
cBoifcTBaM, crocobam monyuenus. OObsicHeHHe HaOMIOJal0MUXCd 3aKOHOMEPHOCTEH B
W3MEHEHHH CBOMCTB OJJHOTHUIIHEIX COSIMHEHHH cephl U cesieHa. CBOH OTBET MOATBEPIAHUTE
COOTBETCTBYIOIIUMH CIIPABOYHBIMHU JTaHHBIMU U yPABHEHUAMH PEAKIIHH. (30 6)

3. Terpaxmopun Boxb(pama mpu Harperanuu po 500°C B Toke a3ora
JUCTIPIIOPIAOHEpPYeET. [Iocie OTTOHKM JIETY4ero COEIMHEHHsS OCTAETCSl CBETIO-CEepBIH
nopomok cocraBa WxCly, xoropsiif cozmepxut 27,9% xnopa. Ecim x  pacTBopy,
comepxamemy 15,27 r (0,01 momp) WxCly nobGaBure M30BITOK HUTpara cepedpa,
BEIMTamaer 5,74 r Genoro ocamka. Ompenenure coctaB U u3obpasure crpoeHne WxCly.
Hamumure ypaBHEHUS peaKIii. (20 6)

4. BemectBo X — coeIMHEHHE a30Ta, OECIIBETHEIN ra3 ¢ pe3KHM XapaKTCPHBIM
3aIlaxoM, JIETKO CKIDKAeTCs, OYEHb XOpomo pactBopuM B Boge. IIpu BIbIXaHUU
OKa3bIBaeT BO3OY:KJAOIIee BIMSHAE Ha [bIXAaTENbHBIM ILEHTP, a B OONbIIMX 033X
BEI3BIBAET YAYIIbE. [IpUMeHseTcs B MEIULIMHCKOM TNpakTHKe, A1 CHHTE3a MHOTHX
HEOpraHHYECKUX BelecTs. Pacuudpyiite cxeMy IpeBpameHui ¢ yqacTueM BemecTsa X.
Hasogute BemectBa X, A 1 B (A u B — coequHeHus a30Ta), 3alUUIMTE YPaBHEHHUA BCEX

IPUBCOCHHBIX pCaKHHﬁ H YKQXKHTEC YCJIOBHAX UX IIPOTCKaHUA.
NH,CI

[Co(NH;)6]Cl, (20 6)



2.5, IlIxana oleHUBAHUS OTBETOB Ha S3K3aMEHe:

HEYAOBJICTBOPHTEIABHO

YAOBJETBOPHTE/IBHO xopomo OTJITHYHO

1o 59 6auioB

60 — 75 GamoB 76 — 84 Gannos 85 — 100 6amioB

O61mas Mpo0/KUTENIBHOCTD SK3aMEHa COCTABIIAET 2 Jaca.

MakcuManpHOe KommdecTBO OamtoB 3a 3k3ameH — 100. MuaumanbsHOe
KOJIMYECTBO OalIoB Ui YCIEITHOTO MpoXOoxIaeHus sk3ameHa — 60. Ilocrymarommumid,
HaOpasinuii MeHee 60 6aToB 3a IK3aMEH, He MOXKET OBITh 3aUUCIIEH B aCITUPAHTYPY .

Tabsmna KpATepPHEB ONEHKH YCTHBIX H NIHCbMEHHBIX 0TBETOB (MPH HAJHYHH)

Bua nesaTebHOCTH

O1enka

Bamn

Y poBeHb BNaIeHUS TEMOH

HEYAOBJIETBOPHUTEIbHO

1o 59

Henonuslif 00BEM OTBETOB, HaJIWYHE OMMOOK H
npobenoB B 3HaHUAX. He MOXET B JIOTrHYeCKOH
[IOCIEI0BATEIFHOCTH M UCUEPIIBIBAIOIIE OTBEYaTh Ha
BCE BOMpOCH Owmiera, HE yMeeT aHaIHU3UPOBATH,
CpaBHUBATh, KJIacCHQULIUPOBATH, 0000mars,
KOHKPETU3HPOBaTh M CHCTEMaTH3HPOBATh MaTepHall,
BLIZIEASTH B HEM  TJIaBHOE, YyCTaHABIIABAaTh
TIPUYHUHHO-CJIEICTBEHHBIE CBS3H.

YAOBJI€TBOPHTE/IBHO

60-75

HenocraTouno monHEIH 00BEM OTBeTa, HaJIMYHE
OomHMOOK ¥ HEKOTOpHEIX IpobGelioB B 3HAHHMAX.
JlonyckaeTr He Oonee 3 oumboK, MOAYEPKUBas IPH
3TOM CaMO€ CYyIIEeCTBEHHOE, YMEeT aHaIU3UpOBaTh,
CpaBHUBATb, KJ1acCu(pHUIIHPOBATS, 000011aTB,
KOHKPETH3HPOBATh U CHCTEMAaTH3MPOBATh MaTepHUal,
BEIEAATE B HEM [JIaBHOE:  yCTaHABIIMBATh
IIPHYHUHHO-CJIE/ICTBEHHBIE CBA3H.

X0pOIIo

76-84

IIpaBwipHBIA W  JOCTaTOYHO  IIOJIHBIA,  HE
COZEpKAIUi CYIIEeCTBEHHBIX OIMHOOK OTBET. B
JIOTHYECKON T10CIEeI0BaTEIBHOCTH M HCUEPIIBIBAIOIIE
U3JI0KEH OTBET Ha BOMpockl Ouiera. OeHKa MOXKET
OBITh CHIDKEHa 32 OTHE/bHBIE HECYIIECTBEHHEIS
OIINOKH.

OTJIHYHO

85-100

[Tonueii Ge30mMO0YHEIM  OTBET € IIPABUIIBHEIM
NpUMEHEHHEM TIOHATHH W ONPENEICHH, C
rpaMOTHBIM . HCIIOJIb30BaHHEM HE0OXOIUMBIX




TEPMUHOB u ITOHSTHIA. B JIOTUYECKOH
II0C/IEIOBATENBHOCTH M MCUEPIIBIBAIOIIE OTBEYAET Ha
BCE BOIIPOCH! OWIeTa, O YEpKUBad [P 3TOM CaMmoe
CYIIECTBEHHOE, YMEET aHAlIU3UpOBaTh, CPaBHUBATE,
KJIacCUpHIIMPOBaTh, 00001maTh, KOHKPETH3UPOBATh
U CHCTeMAaTH3HUpOBaTh MaTepuall, BBIAEIHATH B HEM
IJIaBHOE: YCTaHABIMBAaTh IIPHYMHHO-CIIEICTBEHHEIE
CBS3H.

BCTynmuTelbHOE  UCIBITAHHE ITIPOBOAMTCS — 9K3aMEHALMOHHOM  KOMHCCHEH,
NeHCTBYIONIECH Ha OCHOBAHMHM [IPHKa3a PEKTOpa.

WToroBas OIEHKA 3a 9K3aMEH OIpejerieTcs Kak cpelHui Oasll, BBICTaBJICHHBIH
BCEMH WIEHAMH 5K3aMEHAI[IOHHOH KOMHMCCHHU.




