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TogcAuTeMbHas 3aHCKa

IIporpamma BCTYNUTENILHOTO MCIBITAHUS B aCIIMPAHTYDY 10 HATIPABACHHID IIOJTOTOBKH
04.06.01 Xumyueckue Hayky, HanpaeneHHOCTs: 02.00.01 Heoprammdeckas XuMus COCTABICHA B
COOTBETCTBUH C TpeGoparmaMy PeepabHOro rocyAapCTEeHHoro obpasoBaTe/ LH0I0 CTaHZapTa
[0 HeNpaBAeHWIO TOATOTOBKM marucTpoR  050100.68 Ilejarormueckoe ofpasosanue,
PefiepabHOr0 roCY/[apCTBEHHOI0 00PA30BATEEHOIO CTAHAAPTA [10 HANDPABIEHMIO IOATOTOBKH
MarucTpoB 44.04.01 ITegaroruueckoe oBpasoparie.

BeTynuresbrble UCTIBITAHKA [IPOBOAATCA B (JOPME 9K3aMEHA, LEIb KOTOPOLO BLITBHTEH
CHOCOBHOCTH M FOTOBHOCTE abHTypHeHTa K 0ByYeHHIO 110 06pasoBaTeALHBIM  IPOrPAMMAN
ACOHPEHTYPBL.

Oreer abUTypHeHTa OLeHHBAETCA 110 ISTHOA/UIBHON CHCTeMe.

Kpurepum onenxu orpera aburypuenra

«OrmuaHo»: AGUTYDHEHT TeMOHCTPUPYET BLICOKMEl YPOBEHD BllajleHus TEOPeTHYE CKUME
SRAHUAMU: 32KOHOMEPHOCTAMHU M3MeHeHHs CROHCTE NPOCTRIX BOI|eCTB H COEAMHEHMH B IPyNTax
M NOEPUOJAX  ePUOAMYECKOH cucTeMbl alemeHtop .U Meupeneesa, OCHOBHBIMU
HanipaBleHWIMH W 1po0ieMaM#l DasBUTHA HEOpraHWueckoll XuMmu. B cBoeM OTBeTe OH
[pOSAB/IAET YMEHHE OKA3aTe/bHO 00BACHAT (PUSHKO-XHMUUECKHe CBOMCTBA NPOCTBIX BOILECTR
¥ COEAMHEHWH 3/IeMeHTOB, METOAb! MX MOAYUEHHS; B/IANEET HABBIKOM BBIAB/SNT TIPUYHHHO-
C/Ie/ICTBEHHBIE M MEeXNDeAMETHble CBA3H. AOWUTYDHEHT oOHAPYKMBAET yMEHMe KPUTHUUHO
OTHOCHTRCH K HAYUHOW WH(MODMALMM, JOKA3aTebHO (JOPMYHMPOBATL CBOE MHEHHE, JTOTHUHO
CTPOMTH OTBETEI HA BOTPOCEL, MICTIO/B3YS 0DMeHay uHy 0 i TPodie CCHOHATBHYIO TEPMEHOIOMMIO,
I1pu oTeeTe Ha BONPOCH AUTYPUEHT He HCTIBITBIBAST 3ATPYIHEHMS.

«Xopowo»: ADUTYPHEHT JAEMOHCTPHDPYET AOCTATOYHO BBICOKHH VPOBEHb BJIAJeHYs
TEOPETHICCKUMH  3HAHWAMM: 3aKOHOMEPHOCTAMK H3MEHEHMS CBOHCTB IIDOCTHIX BEHIECTB U
COEAHHEHHH B TPYTIIaX W I1ePHOJaX ITepPHOIHYECKOH CHCTeMS! 5/1eMeHTOR AWM. Meugeneera,
OCHOBHBIMH HaNpPaBAeHHAMH W IPOOIeMaMi Pa3BHTHS HeOPTaHMIecKol XuMun. B CRoeM oTBeTe
OH HpOSB/ACT YMEHWE [OKA3aATEMBHO ODBACHATL (DU3UKO-XHMUUECKMe CBOMCTBA [IPOCTHIX
BEIECT M COeAMHEHMH D5/IeMEHTOB, METOALI MX NOAVURHMS, BIAJeeT HABBIKOM BBISBISTH
TIPHYHHHO-CIEACTBEHHBIE H MEKIPE/IMETHBIE CBA3H, O/JHAKO JOIYCKAET HEKOTOPhIe HETOUHOCTH
W HeSHAUMTehHEIE OWMOKKM. B 1enoM abHTypHeHT AeMOHCTPHDYET yMeHWe A0KA3aTelbHO
(hOpMyNHpOBATh W JIOTHUHO CIPOWTE OTBETEI Had BOIPOCHL HCTIOMB3Ys  ObLeHayyHyo W
HPOQeCCHOHANBHYIO TePMUHO/IOTHIO,

«YROBACTBOPHTEBHO»: ABHTYDHEHT 3HAET OCHOBHOM MATepuan, HO WCTIBIIBIBAET
TPYAHOCTH B €ro W3/IOKeHHH; ODHEHTHPYETCS B BONPOCAX C TIOMOIIBIC FOTIONHHTENEHEIX
yTOUHeHHH. MCNbITHIBAET TPYAHOCTH B  OOLACHEHMH [PUYHHHO-CACACTBEHHbIX  CBS3eIL.
Horyckaer OIMOKM B OTBeTaX Ha BOMPOCHI M He BCETAA JOTMUHO KX BBICTPAHBAET, TIPH 3TOM
C1abo NPOCHEKHBAKOTCS MEKIPEIMETHBIE CBA3M.  AGHTYPHEHT MCIIBITBIBAET TDYIHOCTU B
BBICKA3LIBAHHI COOCTBEHHOTO MHEHHS OTHOCHTRTBHO JHCKYCCHOHHBIX BOTIPOCOE.

«Heypos/1eTBOpUTeibHO»: AOHTYDHEHTOM He YCBOEHA (O/BILAS YACTh Mareps#ana,
MMEIOTCA JIMIIL OTPBLIBOYHBIE TPE/CTAB/IEHHS, He HPOCAEKHBATCA MEKIIPeAMETHBIC CBA3M.
Ilpu orBeTe Ha BONPOCH! ABUTYPUEHT AOMyCKaeT IPyGhe ONMOKY B H3/IOMKeHHH (aKTHHeCKOTo
MarepHana, He IPOSBIAET CrOCOOHOCTH ZOKA3ATeLHO ero obBACHNTH OTCYTCTBYET YMEHHE
KPUTHUHO OTHOCHTLCA K HAYUHOH MHPOPMALMH, a TAKXKe COBCTBeHHAS TTO3HLMSA OTHOCUTENLHO
po6/ieMHEIX  BOMPOCOB. AGHTYDHEHT He BajieeT obulenayuHol M ripodeccroHaNEHOM
TEPMHHOJIOTHEH, WCIIBITBIBACT 3HAUMTE/ILHbIC 3aTPYAHEHMS B OTBETAX HA YTOUHAIOIIME U
AOMOHHATe/IbHbIE BOTIPOCH! WICHOR 3K33MeHALHMOHHON KOMHCCHH.



Coaepixanue TACHHILIHHBI
1. p-DaemMeHTHI

Daementsl 17-i rpynnel. O6mas xapaKTepPHCTHKA aTOMOB 3JIEMEHTOB. XapaKTepHbIe
crenend okucnenus. CTpoeHHe OBYXaTOMHBIX MOJIEKyJ]. VI3aMeHeHHe XMMHYECKOH aKTHBHOCTH
B PsAy OBYXaTOMHEBEIX MOJIEKYJ rajloreHOB. BIMsHHe MEXMONEKYILIPDHOIO B3aHMOJEHCTBHA HA
arperatHoe cocrosaue rajgoresos. ®@rop. PacnpocrpanenrocTs B mpupoze. [Ipoctoe BemecTso.
[Monyuenue, pusuko-xumerdeckre cBoiicta. Coenunenus dropa (-1). dTopoBomopon # GrTopo-
BogOpoaHas (mIaBuKoBas) kuciorta. [lomydenne u dusuko-xuMugeckue cporcrsa. OTOPHILI U
runpodTopunsl. [Ipumenenne ¢Topa u ero coequHeHHH. XJop. PacnpocTpaHeHHOCTE B IIPHPO-
ne. IIpocroe BemectBo. [lomyyenne xnopa B MPOMBIIUIEHHOCTH H B jJaboparopuH. (PH3HKO-
XMMH4YecKkue cBolicTBa. Peaknuu mucnponopunonupopanus. Coepunernus xiuopa (-1). Xnoposo-
IOPOJI B XJIOPOBOJOPOIHAN (CONHast) KucnoTa. [loydeHre B IPOMBIILIEHHOCTH U B 1aboparo-
puu. Ousuko-xumudeckue cBolicta. Coennnenus xiopa (I). Xnoprosatucras xucnora. [lomy-
YeHHE U H3UKO-XHUMHYEeCKHE CBOHcTBa. JKapeneBast Bona. OKHUCIMTENbHBIE CBOMCTBA COEIUHE-
Hui# xinopa (I). Xnnopuas u3secTs. [lonydyenue u xumudeckue cpoiicta. Coequnaenus xinopa (11).
Xnopucras xucnota. Xnoputsl. Coemunenus xiopa (V). XiopHoBaTas KHCIOTa. XJIOpATHI.
Bepronerora conb. [Tomyuenune u xumuueckue cBoiictBa. Coemunenus xnopa (VII). Xnopuas
kucnora. Ilepxnoparel. Ilonygenue. Ou3nko-xuMudecKue cBoicTBa. VM3MeHeHHe KHCIOTHBIX H
OKHCIIUTENBHBIX CBOMCTB B PANY KHCIOPOACOJEPXKAIMUX KHCIOT XJI0pPa H OKHCIHTEIBHBIX
coiictB B psagy ClO™ - Cl10;” ClO;™ - ClOy4". IIpuMeHeHue XjI0pa H ero coennHeHuH. bpom, o,
acrat. PacnpocTpanennocts B npupoje. [Ipocteie Bemectsa. [lonydenrue B IpOMEBIIINICHHOCTH
1 B jlaboparopuu. Ousuko-xumudeckre cpoiicrea. Coenunenus 6poma, ona, acrata (-1). ['amo-
TEHOBOJIOPOJBI U MX BOJAHBIE pacTBOphL. CrocoObl MOTY4EHHS IajJOoreHOBONOpOoIoB. DH3HKO-
XMMUYECKHE CBOHCTBA. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB B pAIy TallOr€HOBOAOPOIOB M HX
BOIHBIX pacTBOopoB. Coenuuenus Opoma (I), mona (I). Coenmuenus 6poma (V), uoma (V). Co-
eauHenus 6poma (VII), noma (VII). [IpumeHenne MpoCcTHIX BEIIECTB U COSAUMHEHUIH 3JIEMEHTOB
noArpynnsl Opoma. buonorugeckas pons p-anemenToB VII rpynner

JiemeHTHI 16-ii rpynner. O0mas XxapakTepHUCTHKAa aTOMOB 3JIEMEHTOB H IPOCTHIX Be-
mecTB. XapakTepHble cTeleHd okucieHHus. Kuciopoa. CtpoeHre MOJIEKyJIBl KHCIOpOa C IIO-
syt MetTooB BC u MO. Tlopsok, IuHa u 3Heprus cBs3u Monekyasl O, u mosoB Oy | Oy,
0,%. IloydeHne KACIOPOaa B TaGOPATOPHH M IPOMBIIUIEHHOCTH. DH3HKO-XUMUYECKHE CBOI-
cTBa Kucnopona. CoeuHEeHHs KUCIOpoa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB OKCHJIOB, T'HJI-
POKCHIOB H KHCIOPOACOAEPkKAIMUX KUCIOT 1o nepuonam U rpynnam I1C. Boxa. Ctpoenue Mo-
neKysl BoAsl ¢ no3uuui MetonoB BC u MO. ®Ouzuko-xuMmudeckue CBOHCTBa BOIEL. [lepokcu-
nel. Ilepoxeun Bogopona. Ctpoenue Monekynsl. Ilonydenne n GH3HKO-XHMHYECKHE CBOHCTBA.
OKHCIHTENEHO-BOCCTAHOBUTENbHAS BOHCTBEHHOCTh HMEPOKCHOA Bojopona. Peakmus mucmpo-
nopuroaupoBanusa. O30H. CtpoeHne Monekynsl. [lomydenue U GHU3UKO-XUMHYECKHE CBOMCTBA.
OsonHoBeI croit. [IpuMenenne xucmopoaa, 030Ha, mepokcuaoB. Cepa. XapakTepHble CTEleHH
oxucienus. Haxoxnenue B npupone. IIpocroe BemecTro. AJIOTPONHbIE MOAH(HUKAIIMH CEPBI.
[lomyuenne cepsl. @usuko-xumudeckue cpoictBa. Coemmuenus cepel (-2). CepoBomopo.
Crpoenne Monexymsl. [lomydenne. @u3uko-xuMuYecKkie CBOMcTBa. BoccTaHOBHTENBHEIE CBOM-
ctBa ceposopopona. Cynbdunsl. Coenunenns cepsl (IV). Oxcun cepsl (IV). Ctpoerue MoseKy-
nael.  Ilomydemme ®  ¢u3uko-xumudeckwe — cBoiictBa.  Cymbdurel.  OKHCIHTEIBHO-
BOCCTaHOBHTEIbHAsA ABOHCTBEHHOCTE coenuHeHuid ceprl (IV). Coemuuenus ceprl (VI). Oxcun
cepsl (VI). Ctpoerue monexynsl. [Tonydenue u ¢pusnko-xumudeckue cBoiictsa. CepHas KHCIIO-
ta. CrpoeHme Monekynsl. I[lomydeHue CcepHOM KHCIOTEI B IPOMBIILIEHHOCTH. Du3uko-
XHMHUYECKHE CBOMCTBA CepHOM KHUCIOTHL. OneyM. OHU3HKO-XMMHYECKHE CBOMCTBA. Baaumoneii-
CTBHE CEPHOM KHCIIOTHI C META/IaMH. BIIsHNe KOHIIEHTpalluy KUCIOTHl H aKTHBHOCTH MeTajlla
Ha CTeIeHb BOCCTaHOBNEeHUS cepHOoM kucnoTel. Cynbdartel. [IpuMeneHne cephbl U ee COeIUHEHHI.
Bbuonorudeckast poik coequHEHHH cepbl. TOKCHYHOCTH coequHeHu# cepbl. CelieH, TeLIyp, 1o-



nonuit. Haxoxnenue B mpupoje. Ilpocteie BemecTBa. [lomyderne. @PuU3MKO-XUMHYECKHE CBOK-
ctBa. Coenunenus cenena (-2), temrypa (-2), nonouus (-2). Iloxyderue U QHINKO-XHMHYECKHE
cotictea. Coequnenus Se(IV), Te(IV), Po(IV). Oxcugsl. Cenenucrast xucnorta. [lonyuenue u
usuko-xumudeckre coiicta. Coemuuenus Se(VI), Te(VI), Po(VI). Oxcuner Se(VI), Te(VI).
CeneHoBast KHCJIOTa M TeJUTypoBasi KHCIOTEL CpaBHEHHE CBOMCTB CEpHOM, CETICHOBOM K TEITy-
POBOI#t KHCIIOT U UX cojeil. [I[puMeHeHue ceneHa, TeJuTypa H [OJIOHHS U UX coefuHeHnH. buoso-
THYECcKas POJIk COSUHEHUH celleHa.

JnemenTts! 15-i rpynner. O0mias xapakTepUCTHKAa aTOMOB 3JIEMEHTOB M IIPOCTBIX Be-
miecTB. XapakTepHble CTEIEHH OKMCIeHHs. A30T. CTpoeHHe MOoneKynsl azora (Meronsl MO u
BC). PacnipocTpanensocts B npupoze. [Ipoctoe Bemectso. [lomydenue azoTa B IpOMBIIIIEHHO-
cTH ¥ B aboparopun. OH3UKO-XHMHUYECKHE CBOMCTRa az0Ta. CoeuHeHus a3oTta (—3). AMMHaK.
Crpoenne Mmonexynsl. [lomydenne amMMHaka B IMPOMBIIUIEHHOCTH H B nadoparopuu. Puzuko-
XHUMUYECKHE CBOMCTBA. Peakiuu npucoeaWHEHH, OKHCICHHS W BOCCTAHOBIEHHS. ['Mapar am-
Muaka. Comu aMMOHHMSI, HX IIOJIydeHHe W cBoMcTBa. TepMmudeckas ycTOHYHBOCTB COJIel aMMO-
uud. ['maponus conedt ammonusa. Coenunenns asora (1I). Oxcun, azotucras xucinora. CTpoeHHe
Monekyn. Ilomydenme. ®usuxo-xumudeckue cBoifctBa. OKHCIHMTENBHO-BOCCTAHOBHTEILHBIE
cBoiicTBa coequneHui asora (II). Coenunenus azora (V). Oxcun azota (V). CTpoeHHe MOJIEKY-
nbl. [onyderne. @usuko-xuMudeckue cBoicTBa. A30oTHas kuciora. CtpoeHue MoieKyJsl. [To-
JIy4YeHHEe B MPOMBIIUICHHOCTH M JabopaTopuu. DU3HKO-XHMHYECKHE CBOMCTBa. B3aumoneii-
CTBHE META/UIOB M HEMETAIUIOB C a30THOH KHCJIOTOH. BimsHNE aKTHBHOCTH METaUIa W KOHIIEH-
TpalHMHd KHCJIOTEI Ha CTEINEHbh BOCCTAHOBJIEHHS a30THOM kucnoThl. llapckas Bomka. HurTpatsL
Tepmugeckoe pasnoxxeHue HUTpaToB. A3u Bomopoxa. OKcua mua3oTa (Becensimuit ras). OKcH-
nel azota (II) u (IV). Crpoenne monekyi. [lomyuenne u pusuko-xumudeckue cBoicTaa. [Ipume-
HEHHE a30Ta U €ro CoequHeHHH. bronornueckas pons asora. ®ocdop. PacnpocTpaneHHocTs B
npupoje. [Ipocroe BemecTBo. AmnoTponHsle Mogudukanuu. [Toryderne dhocdopa B IpOMBILI-
neHHOCTH. PH3HMKO-XMMHYecKHe cBoiicTBa. Coemuuernus docdopa (-3). Bogopomusie coenune-
uusa (ocdopa. IMomyuenne. Pusmxo-xumuueckue cBoiictsa. Coenunenus docdopa (I). Doc-
¢oproBarucras (pochmuHoBas) kucnora. Crpoenwe Monekynsl. Ilomyderme. Dusmko-
xumugeckue cpoiictsa. Coemunenns gocdopa (L). Oxenn docdopa (III). CTpoeHHe MONEKYITBL.
Dusuko-xuMuyeckue cBokcTa. ®octhopucras (pochonosas) kucmora. CTpoeHHE MOJIEKYIIEL
[Tonyuenue. Pusuko-xuMuueckue crolictea. Coemunenus pocdopa (V). Oxcun docdopa (V).
Crpoenne monexynsl. Ilomydenne. Pusnko-xuMirdeckne cBoiictsa. Opro-, MertadocdopHas u
mudochopras kucnoTel. CtpoeHHe Moseky. [Tonydenne B IpOMBIIIIEHHOCTH 0pTodocdopHOi
KHCIOTEL ~ DHU3HKO-XxuMH4YecKue cBoicTBa. CpaBHEHHE  KHUCIIOTHBEIX, OKHCIIHTENLHO-
BOCCTaHOBHUTE/IBHEIX CBOMCTB H TEPMHYECKOH YCTOWYMBOCTH KHCIIOPOICOMEPIKAMIMX KHCIOT
docdopa (I), (III), (V). Pochoprsie ynobpenus. [Ipumenenne dochopa U ero coeaHHEHHH.
Buosoruyeckas pons coenuHeHmit docdopa. MeImbsK, cypsMa, BHCMYT. PacrmpocTpaHeH-
HOCTh B mpupoze. IIpocteie BemecTBa. [Tonydenne. Ousuko-xuMudeckue ceoiicrsa. Coenune-
HUS MBIIIBSKA, CYPbMBI H BHCMYTa (-3). ['mapuasl. [lonydenne. @U3HKO-XUMHUECKHE CBONCTBA.
Comnocraenenre CBOMCTB BONOPOIHBIX COEMMHEHHH a30Ta, Gocdopa, MEIIBIKA, CyPEMEI H BHC-
myta. Coenumenns Memmbska (1), cypemsr (1), suemyta (II). Tlomyderme. @usuxo-
XMMHYECKUE CBOMCTBA. MEINbIKOBHCTas KHCIOTa W apceHHTH. CoeauHeHHS MBIIbika (V),
cypeMEI (V), BucmyTa(V). Oxcuasl. MBIIBSIKOBast KHCIIOTA H apCeHaTHl. IIpMeHeH e MBIIIbIKa,
CYPBMBI, BHCMYT4 M UX coeNHHEHHH. TokcHdeckoe NeiCTBHE COeIMHEHHH MEINEBIKA.

JuemenTsl 14-ii rpynnel. O0mas XapakTepHCTHKA ATOMOB JJIEMEHTOB. XapaKTEpPHBIE
CTENICHH OKHCJIEHHA. YTIIepoa. AJUIOTPOIHEIE MOTHGHKANHU. PacIipoCTpaHeHHOCTE B MPHPOJIE.
Xumuueckue cBoicTa yriaepona. Kapbuzsl. ITomyuenne u pusuko-xuMuyeckue cBoiictea. Co-
enuHenus yrimepoma (IV). Vrnexucnsri ras. Crpoenue monekynsl. Ilomydenwe u (u3HKO-
XuMu4eckue cBoicTBa. Kapbonarel, ux ceoiictea. Coemunenus yriepona (II). Okcun yriepona
(II). Crpoenne monexynsl (Metoasr MO u BC). Ionyuenue u hu3suKo-XxuMHYECKHE CBOHCTBA.
Imanua BoxOpOsa, MHAHOBOIOPOJHAS KHUCIOTA (CHHHIbHAS KHCIOTA). [lonyyenue u Qusmko-
XMMHYECKHE CBOHCTBaA. [IpuMeHeHHe NMPOCTBIX BEMIECTB M COEAMHEHHH yriepona. KpemHuii.



Haxosxnenue B mpupoje. [lonydenne u GHU3NKO-XUMIYeCKHe CBOMCTBa KpeMHMA. Kapbun kpem-
aus. Kucnoponusle coequnenns kpemuus. Oxcun kpemuus (IV). Kpemunesrle kucinotsl. CBoi-
cTBa KpeMHHeBBIX KucnoT. Oxcun kpemuus (II), momydenue u cpoiictsa. IlprMeHeHne KpeMHUS
W €ro coeiuHeHHil. ['epMaHmii, 0J10B0, cBHHeN. PacnpocTpaHeHHOCTs B IpHpone. IIpocTslie
BemecTBa. [lomydenme um Qu3HKO-XUMHUYECKHE CBOWCTBA. AMQOTEpHEIE CBONCTBA 0JI0BA H
ceunua. Coemunenus repmanus (1), omosa (II) u cBurna (II). MI3MeHeHHe KHCIOTHO-OCHOBHEIX
U OKHCJIHTEIHHO-BOCCTAHOBHTEIBHBIX CBOHCTB COSOUHEHHH cO cTemeHbro okucieHus +2. Co-
enunenus repmanus (IV), onosa (IV) u ceunna (IV). M3MeHeHue KHCIOTHO-OCHOBHBIX H OKHC-
JUTENHHO-BOCCTAHOBUTEILHBIX CBOMCTB COCTUHEHHUH CO CTeNeHbI0 okucneHus +4. [Ipumenenne
repMaHud, 0JI0Ba, CBUHIIA U MX COeAMHEHHH. bromorndeckas poib 2/1eMeHTOB 14-if rpynmsl.

DaemenTb! 13-if rpynnel. OOImas xapakTepucTHka aToMoB 31eMeHToB. bop. Haxoxne-
Hue B npupoje. Momudukanuu 6opa. Ilonydgenue Copa. @u3uko-xumudeckue cpoiicra. bu-
HapHble coeauHeHus Oopa. Oxcun, ramoreHuasl 6opa. 'mapuner 6opa. Homenknatypa. Jubo-
pan. Ctpoenue monekynsl. [Torydenue u coiictea qubopana. bopuele kucnoTsl, ux conu. [Tpu-
MeHeHHE Oopa U ero coenuHeHuH. Anomuanii. Haxoxnenue B npupoze. Ilomyyenue amomu-
HHUS B IPOMBIIUICHHOCTH. PHU3NUECKHEe W XUMHUYCCKHE CBOMCTBA amoMuHHA. CIUIaBEl allOMU-
Hus. Oxeun amomunus (III). Munpokeny amomunus. [lonygenune, cpoitcra. Cynbdu, HUTPUL,
TaJIOT€HM/IBL, THIPH] AFOMUHUS. [IpUMEHEHHE aMIOMUHUSA U €r0 COSTUHEHHH amoMunus. [ aJ-
Jaii, uapai, Tasumi. Haxoxnerue B npupone. ITonydenne. @u3nyecKie H XUMHYECKHE CBOH-
CTBa raJulMs, UM, TaUIad. V3MeHeHue yCTOMYHBOCTH COSUHEHUH, COACPKAINX IJITHH, HH-
JUH, TAJUTHHA B creneHd okucienud +1 u +3. Coequnenus raums, uaaus, tTaums (). Oxcuner
u rugpoxcunsl. Coenunenus rawmus, uaaus, Tawms (). [IpuMeHeHne ra/umis, HHIS, TAUIAs 1
HX coeMUHEHMH. TOKCHYHOCTh TA/UIHA H €r0 COSIUHEHHH.

dueMenTHI 18-H rpymnsl. OcoOeHHOCTH IEKTPOHHOTO CTPOEHHUS aTOMOB HHEPTHEIX I'a-
30B. HeycTOHYHBOCTE ABYXaTOMHBIX MOJIEKYJI HHEPTHBIX I'a30B (Ha npuMepe renus, Metoxq MO).
@u3pYecKHe CBOHCTBA MHEPTHBIX Ia3oB. HaXoIeHHe WHEPTHBIX ra3oB B IPHPOJE, CIIOCOOHI
paznenenus ux cmeced. JJudropun, Terpadropun, rekcadTopun KceHOHA. TPHOKCHI KCEHOHA.
OxucnuTenpHble cBOHcTBa QTOPHIHBIX H KHCIOPOIHEIX COEIMHEHHH KceHOHa. PTOpHIHEIE CO-
€IMHEHH pafioHa U KpunToHa. [IprMeHeHe HHEPTHERIX ra30B.

2. S-DIeMeHTBI

Jnementsl 1-# rpynnel. Bogopon. Crenenn okucieHus, XapakTepHEIe JIA BOJAOPO/IA.
YHHKaIBHOCT CTPOCHHA aToMa Bojoposaa. OBIMHOCTE CBOHCTB BOJOPOA H TAIOIEHOB, BOIOPO-
Iia ¥ IET0YHELIX MeTayioB. M30Tome! Bogopoa: mpoTuii, neltepuit u Tputuii. Haxoxaenne Bo-
mopona B mpupoje. Obpasopanue Tputus B atMochepe. Pasmeprr atoma u moHOB. ITosmyuenue
BOJIOPOZia B IIPOMBIIIIEHHOCTH U J1abopaTopun. Pu3ndeckue U XUMHYECKHe CBOicTBA. TexXxHuKa
BeszomacrocTr npu pabote ¢ BomopoxoM. [Ipumenenne Bogopona. Iunpuasl. ['uapuae! ¢ Kosa-
JICHTHBIM, HOHHBIM THIIaMH CBs3eil. PacTBopuMocTs Bofopoaa B MeTautax. [lomyuenue, huzu-
YECKHE H XHMHYECKHE CBOMCTBA THAPHAOB. 3aKOHOMEPHOCTH H3MEHEHHs (DH3MYECKHX M XMMH-
YeCKUX CBOMCTB ruapuaos B rpymmnax I[IC. Ilpmmenenue Bogopoma ¥ ruapunos. Ilemounbie
mMeTaabl. O0mas XapakTepHCTHKa aTOMOB 31eMeHToB. Haxosxnenue B npupoze. [ToayueHne.
Du3nyecKre U XMMHYECKHE CBOMCTBA. buBapHkle coenuuenus. ['alOreHuIbI, OKCHIEL, CYIbgu-
Abl, HUTPHIBI, KapOuael, ruapuisl. [Torydenne u croiicta. ['mapokcunsl. [lomyuenne, busuko-
XMMHYeCKHE cBoiicTBa. CBoiicTBa, monmyuenue conei. Kamuitneie ynoopenus. Hannepokcuasr u
o3ouuzel. [lomyyenue u cpoiictBa. IIpuMeHeHHe IMEIOYHBIX METAIOB M HX COeIMHEHHH. Bro-
JIOTHYecKasi pOJIb HOHOB HATPHS H KaJIHs.

JaemenTsI 2-ii rpynnsl. O0mast XxapaKTepHCTHKAa aTOMOB 31eMeHTOB. Bepumii. Biu-
SHHE 0cODeHHOCTeH CTpOeHHs aToMa OepHILTHS Ha CBOMCTBA ero coenuHeHu. PacnpocTpanen-
HOCTh Geprius B npupose. Ilonydenne u dusuko-xuMudeckue cBoiicta Gepuuusa. Coenune-
Hus Oeprims. Oxeun v runpoxcun Oepuumas. Ilonydenue u cBoiictBa. AMGOTEpHOCTE OGeprI-
s ¥ ero coenunenui. IIpumenenne 6epuimis U ero coeluHeHUH. TOKCHIHOCTE OepHIUTHS U



ero coeguHeHuii. Maramii, Haxoxxnenvwe Maraus B npupoje. [Tonyyenue Maraus. OU3HUECKHE
¥ XMMHYecKHe cBodicrBa maruumsa. Oxcup u ruppoxcun marHus. Comu marnud. [IpuMenenune
MarHs ¥ €ro coeJIuHeHH#. J[MaroHaIbHOE CXOJCTBO CBOMCTB COCIMHEHHH MAarHusg M JIHTHA.
Iles10uH03eMebHbIE MeTaLIbL. Haxoxnenue B mpupose. [lomydenue metanos. Puznyeckue
U XHMHYeCKHe CBOMCTBAa. OKCHIBI, THAPOKCHIEL. ["alOreHH bl CyTbQHIBI, HATPHILL, alleTHIIe-
HUIBI, THOPHAIB! IIEJTOYHEIX METAIOB. JKECTKOCTh BOJIBI (BpEMEHHAs, ITIOCTOSHHASA). Y CTPaHCHHE
*xKeCTKOCTH Boabl. Ctponimii-90. Pamuit. IlpuMenenne meno9H03eMeNbHBIX METAJUIOB U HX CO-
enuHeHMiH. bromormueckas pons 1133, ToxcuurOCTE COenrHEEHuI CTPOHIMS 1 OapHsL.

3. d-DaemeHTHI

JuneMenThb! 3-if rpynnel. O0mas xapakTepHCTHKA aTOMOB d1eMeHTOB. IIpocThie Bele-
crBa. [lomyyeHue: METAIOTEPMHUS, JJIEKTPOIIM3 PACILIABOB coyiei. DH3UKO-XHUMHUYECKHe CBO-
crBa. Coequnenus O (III). Oxcunel, ruapoxkcusl. [IpuMeHeHe TPOCTHIX BEIIECTB H UX COEIH-
HEHHH,

daemenTsl 4-ii rpynnel. OOmas XapaKTEpUCTHKa aTOMOB 3JIEMEHTOB. XapaKTepHBIE
CTENEeHH OKMCIIeHUs. PacpocTpaneHHOCTE B ipupoe. [Ipocteie Bemectsa. [loxyyenue u Gpusu-
Ko-XxuMuyeckue cBoiictBa. Oxcuiapl M ruaparel okcuaoB O (IV). M3meHeHHe KHCIIOTHO-
OCHOBHBIX M OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB OKCHIOB M THAPOKCHUIOB B PSLY TH-
TaH - rapuui. ITomydenne u cpoiictBa coequuenuii turana (III). [Ipumenenne turana, UpKO-
HHSA, TaQHUS H HX COCTHHCHUIA.

JaeMeHThI S-ii rpynnel. O0mas xapakTepHUCTHKa aTOMOB 3JIEMEHTOB. XapaKTepHbIE
creneHu okucneHua. Haxoxnenue B npupone. [Tomyuenue Banamus, HHoOus H TaHTana. Pu3n-
YEeCKHE M XUMHYeCKHe cBoiicTBa. CoeIMHEHHS 3IIEMEHTOB NATOM rpyrmel. CoeluHeH s BaHATHS
(V), suobus (V) u tanrana (V). ITonyuenne, cBoiictea. Coemunenus Banamus (II), (III), (IV).
V3MeHeHHe KHCIOTHO-OCHOBHBIX H OKHCIIHTEIBHO-BOCCTAHOBHTENBHEIX CBOUCTB B psIax OJHO-
THIHBIX COEIMHEHMH BaHaaus, HUOOWS U TaHTala. M3MeHeHHe KHCIOTHO-OCHOBHBIX H OKHCITH-
TEJIbHO-BOCCTAHOBHTEILHBIX CBOMCTB COEJMHEHMH BaHANHA C PA3IHYHON CTEIICHBIO OKHUCIICHHI.
MertannoopranudecKue coelHHEHHs.

JaemenThl 6-fi rpynmel. OOmas XapakTepHCTHKa aTOMOB 3JEMEHTOB. XapaKTepHbIE
CTemeHH okucieHus. Haxoxmenuwe B mpupozne. Mertammideckue XpoM, MOTHOICH, BOIb(pam.
Ilonyuenne. @usmdeckue ¥ XxuMmudeckue croiictBa. Coenmuenns xpoma (II). Oxkcun, ruapox-
cun, comu. Ilomyuyenue, cBolictea. BoccranoruTenbHele cBoficTBa coemuaennii xpoma (II). Co-
enunendst xpoma (III). Oxcupn, ruapokcun, comu. IlomyueHne, xumudeckue cBoiicTBa. Amdo-
TepHEBIE CBOMCTBA OKCHIa H ruapoxcuna xpoma (III). Oxcuasr xpoma, MoEOIEHa B BOIB(GpaMa
(IV). Kucrnoponnsle coemuHenns XpoMa, MomubeHa, Bonbbpama (VI). Okcun xpoma (VI), mo-
JIyYeHHe, CBOHCTBa. XpoMmar, Ou-, TpH- U TeTpaxpomartkl. [loryuenue, cBoiicTBa. OKCHIBI MO-
nmubaeHa u onebhpama (VI), momydenwe, cpoiictBa. ComocTaBieHHe KHCIOTHO-OCHOBHEIX H
OKMCJIMTE/IbHO-BOCCTAHOBHTENBHBIX CBOMCTB coemunenuii xpoma (II), (III), (VI). IIpuMenenue
xpoma, MonubaeHa i Boibdpama. bronormyeckas pors MoubaeHa. TOKCHYHOCTD COEIUHEHHMI
XpoMa.

DnemenThl 7-if rpynmel. O0mas XapakTepHCTHKA aTOMOB 3JIEMEHTOB. XapakTepHELIE
CTeneHH okucieHusa. Haxoxnenne B npupone. IlomydeHne m (QH3HMKO-XHMHYECKHE CBOMCTBA
Maprania, TexHeuus u peaus. Mapraren (II) u (III). Oxcunbl, rHAPOKCHABI, HX IMOJIY4EHHE,
coiicta. Coenunenus mapranua (IV). Oxcnn mapranua (IV), monydyenune, cBoiictea. OKHCIH-
TEIbHO-BOCCTAHOBHTENIbHAS NBOHCTBEHHOCTh Mapranna (IV). Coemunenus mapranua (VI). Co-
equaenus Mn (VII) Te (VII), Re (VII). Maprannogas kuciora, nepMaHrasarsl. [lonydenue,
cpoiicTBa. OKMCIHTEIBHO-BOCCTAHOBHTEIBHEIE PEaKIHH C YYacTHEM COSAHHEHHI Mapranna
(VII) u (VI). Bmuaane pH Ha OKHCIHMTENbHO-BOCCTAHOBHTENBHBIE cBOMcTBa Mapranma (VII).
[Tpumenenne Maprania, TeXHEIUA, PEHUSA U HX COCTUHEHHIA.

dnemenTsb! 8-10-fi rpynn. Tpuana sxenesa. O6mas xapakTepHCTHKA aTOMOB TPHAIBI
Kenesa. XapaKTepHbIe CTENeHH OKucienus. Haxoxmenwe B mpupome. Ilomydenme. Uyryw,
ctaynb. OU3MYyecKre ¥ XUMHYECKHE CBOMCTBA METAUIMYECKHX JKene3a, Kobansra u Hukend. Co-



enunenus xenesa (II), kobansra (II), Hukexs (II). . Oxcuapl, ruapokcHbl, comu. [lonydenue u
coiictea. Coemunenns xenesa (III), xkobansta (1), mukens (III). Oxcunel, conu. I'maponus co-
neit. Coemunenus xenesa (IV) u (VI). Mamenenme KHCIOTHO-OCHOBHBIX H OKHCIIMTENBHO-
BOCCTaHOBHTENILHBIX CBOMCTB coenuHenuii xenesa (II), (III), (VI). KommnexcHble coeTuHEHUSA
Kenesa, kobainpTa, HUKeI1. Ponb xeneza B Omonormdeckux Iponeccax. Ilpumenenue xenesa,
HUKeEI, KobanbTa u uX coenuHeHuid. [lnaTtuHoBbIe MeTaapl. OO0mas XxapakTepUCTHKA IUTATH-
HOBBIX JJIEMEHTOB. XapakTepHble cTeleHHn OKucieHws. Du3ndeckue M XUMHMUYECKHE CBOICTBa
MeTa/UIOB. 3MeHeHHe CBOMCTE coeIMHeHHH TUTATHHOBBIX METAIUIOB IIPH IIepexo/ie 0T HU3IIeH K
BhICIIEH cTerleHH okuciieHus aneMenTa. Coemunenus pyrenus (VIII) u ocmus (VIII). Coenune-
Hus pomus (III) u mpumus (II1). Coenunenus nawtagus (II), mratunsr (II) u (IV). IlpuMenenue
IUTATHHOBBIX 3JIEMEHTOR U MX COSIMHEHHIH.

daemeHnTsl 11-fi rpynmer. OOmas XapakTepHCTHKa aTOMOB. XapaKTEPHBIE CTEICHH
oxucnenus. Haxoxxnenue B npupoge. Ilonygenue menn, cepebpa u 3o0m0ta. Ousndeckue U Xu-
MUYECKHE CBOMCTBA METAJUTHYECKUX MeH, cepebpa, 3oyota. Coemunenus menn (1) u (I). Oxcu-
Iel, THApOKcHbl, comd. [lomyuenue, croitctBa. KoMmnekcusle coenuaenns Menu. CoequHEHHS
cepedpa (I). Oxcun, comu. Ilomyuenue, cpoiictBa. KommnexkcHsie coemuuenus cepedbpa. Coemu-
Henus 30510Ta (1) 1 (III). Oxcunel, coma. [lonydenne, cBoiicTBa. KoMImiekCcHEIE cOeqUHEHHS 30-
nota. IIpumenenne Menu, cepedpa U 3010Ta M UX COoeIHMHEHHH. bronorumyeckas pos MeIH.

daemenThl 12-fi rpynmel. OOmas XapakTepHCTHKAa aTOMOB. XapaKTe€pHBIE CTeleHH
okucienus. Haxoxaenue B npupose. [lonyuenne. @usnyeckne 1 XUMHYECKHE CBONACTBA LHHKA,
Kajmus, pTyTd. AManeramel. Coemunenns nuaka (1), kagmus (1), pryta (II). Okcuasl, rHAPOK-
cunel, cond. ITomydenne, cBoiicTBa. AMPOTEPHOCTh IIHHKA H €ro coeauHeHHd. KoMmuekcHsle
coenunenus nuaka (II), kaavus (I1), prytu (II). Coenmnenus prytu (I). Ilonydenue u cBoMCTBA.
IIpuMeHenHe NKHKA, KaagMUs, PTYTH H MX COEAWHEHHH. MeTaUIOOPraHHYECKHE COEIMHEHHUS.
Buonorudeckas poab DHHKA. TOKCHYHOCTE COEIHHEHHH KaIMHUI U PTYTH.

4. f-dnemeHTHI

JlanTanouasl n akTHHOHABL CeMeicTBO maHTaHOMIOB. OOINAas XapakTepUCTHKA aTo-
MoB. XapakTepHbIe cTeneHH okuciaenus. Haxoxnenune B mpupoge. [Ipoctrie Bemectsa. [Tomyde-
Hue, puzuko-xumudeckue cBoitcta. Coemunenus D (III). Okcunsl, ruapokcusl, cond. Coemu-
Henus O (II). Coemmmenns 3 (IV). IIpuMmeHeHHe TaHTAHOKIOB M WX coexuHeHuit. CeMeicTBO
aKTUHOMIOB. XapakTepHble cTenmeHH okucieHus. IIpoctele Bemectsa. [lonydenme, Qu3mMKo-
XUMHYecKHe cBoicTBa. CoequHEHHS TOpHA, ypaHa M IUTyTOHHs. [loimydenuwe u (H3HKO-
XMMHYECKHe cBoMcTBa. [IpuMeHeHne aKTHHOHIOB.

IlepedyeHns BONPOCOB ISt cO0ECET0OBAHUSA
1.p-DneMeHTBI

1. OOmas xapakTepHCTHKAa CBOMCTB aTOMOB H 3JeMeHTOB 17-i rpymme! [lepuomudeckoi cH-
CTEMBL.

2. Orop. Haxoxnenue B mpupone. Ilpocroe semectBo. [Tomydenwe. DH3MKO-XHMHUYECKHE
ceoiictea. Coemunenns ¢propa. @TopoBonopon. [Tnasukosas kucnora. [Ipumenenue gropa u
€ro COeTUHEHHIH.

3. Xuop. Haxoxnenue B mpupose. IIpoctoe Bemectro. JlaGopaTopHbie W IPOMBIILIEHHLIE Me-
TOJIBI MONTyYeHHs. PH3UKO-XUMHYECKHE CBOMCTBa Xyopa [IpuMeHeHNe XJIopa U €ro coeu-
HCHHH.

4. Coemunenus xyopa (-1). XmopoBomzopon u XJIOPOBOJOPOIHAs KHCI0Ta. [lonyuenue u husu-
KO-XMMHYECKHE CBOHCTBA.

5. Kucnoponconepxamue coemunenus xiuopa (I), (III). Crpoenne monexyn. Ilomydyenue. ®Ou-
3MKO-XMMHYECKHe CBOICTRA.
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Kucnoponconepskamue coemmaerns xuopa (V), (VII). Crpoenme monekyn. Ilomydenmue.
DU3UKO-XUMHYECKHE CBOHCTBA.

3aKOHOMEPHOCTH H3MEHEHHs KHUCIOTHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBEIX CBOHCTB B
Py KUCIOPOACOIAEPIKAIMX KHCIOT XJI0pa.

IMomrpynma 6poma. Haxoxpenwe B mpupope. Ilpocteie Bemectsa. Ilomydenue, ¢usuxo-
XUMHYECKHE cBo¥cTBa. ["amoreHoBonopoasl. Ilonyyenne, GU3HKO-XMMHUYECKHE CBOMCTBA.
Kucnoponconepkamue coemuHeHus Opoma. [lomyderue, QH3MKO-XMMHYECKHE CBOMCTBA.
M3Mmenenye KUCIOTHBIX M OKUCITUTENBHBIX CBOMCTB B pSAAYy KHCIOPOACOAEPKAIMUX KHACTOT.
[Ipumenenue 6poMa u €ro CoeTHHEHHH.

Kucnoponconepxkaiue coenunenus ona. [lonydenue, dusnko-xumuyeckue coicraa. Ma-
MEHEHHE KHCJIOTHBIX M OKHCJHUTENBHBIX CBOMCTB B PNy KHCIOPOIACOAEP)KAUIUX KHCIIOT.
[IpuMeHeHHE HOIa B €r0 COeTUHEHHH.

Obmas xapaKTepHCTHKa CBOICTB aTOMOB M 3J1eMeHTOB 16-if rpymmsl [lepuomudeckod cu-
CTEMEL

Kucnopoa. Ctpoerne monexynsl (MO). Haxoxnenue B npupone. [Ipoctoe Bemectso. [lo-
nydyenne. Qusuko-xumudeckue cpoicrea. Oxcuasl. [lonydenue, PU3HKO-XHUMHUYECKHE CBOM-
crBa. [Ipumenernre kucnopoa.

. Boga. CTpOEHHe MOJIEKYJIBI. BOI[OpOZ[Haﬂ CBs3b. PU3NKO-XMMHYECKHE CBOMCTBA BOJEI.

O3zon. Ctpoenue monekynsl. [lomyuenne, Gu3uko-xuMHYIecKre cBo¥cTBa 030Ha. [IpuMene-
HHUE 030Ha.

Coenunenus nepoxcuaHoro tuna. Ilepokcun Bojgopona. Ctpoerue Monekyisl. [lonydenue,
QH3HKO-XUMHUIeCKHe CBOMCTBAa. OKHCIHTEBHO-BOCCTAHOBHTE/IBHBIE CBOMCTBA MEPOKCHIA
Bozopoga. [lepokcuasl MeTamios.

Cepa. Haxoxnenne B nmpupoge. IIpoctoe BemecTBo. Momudukanuu ceprl. [lonydenne. Ou-
3UKO-XHMHYECKHE CBOMCTRA.

CepoBomopon, mnonucynbdansl, cyabduasl u monucyabdumel. [lomyuenue. Pusmko-
XMMHYECKHE CBOHCTBA. [IpuMeHeHNE CEpPBI U €€ COCTHHCHHIA.

Coenunenusa cepsl (IV). Jmoxcun ceppl. CrpoeHwe Monekynbl Ilomydenune. Pusuko-
XMMHYECKHe CBOMCTBA. OKHCIHTENBHO-BOCCTAHOBHTEIbHAS IBOMCTBEHHOCTh COEIMHEHHH
cepsl (IV). CynpbhuTs.

Coenunenns ceprl (VI). Tpuokcun cepel. Crpoerme Monekymsl. [lomyuenue, bu3uKo-
xuMmuyeckue cporcTBa. Cepnas xuciora. CrpoeHue Monekynbl. [lomydenwe, busuko-
XHMHYeCKHe CBOMCTBA. OKHCIMTEILHBIE CBOMCTBA CEpPHOH KHCIOTHL [IpuMeHeHHe
coemuHenuit ceprl (VI).

Coenunenns ceprl (VI). Tuocynedat Bogopoaa u ero coepunenus. Ctpoenue Moaexy. ITo-
IydeHHe, QU3HKO-XMMHYECKHE CBOHCTBA, IPHMEHEHHE.

Cenen. Haxoxnenue B npupozne. Moaudukanuu cenena. [Tonyuenne. OU3HKO-XHUMHYIECKHE
cpoiicTBa. Coemunenus Se (-2), (IV) u (VI). Oxkcunrl, ceneHucTas H CEJIEHOBAask KUCIOTHL.
[Tomygenne. OH3MKO-XUMHUYECKHE CBOHCTBA. [[pUMEHEHHE CelleHa U ero COeAUHEHHIT,
Temnyp. Haxoxnernue B npupose. [lonydenne, pusuko-xuMudeckue csoiicrsa. CoeluHeHUs
Te (IV) m Te (VI). Oxcumel u xmcnotel. Ctpoerme Monekyir. [lonyuenue, $usmko-
XHUMHYeCKHe CBOHCTBA. [IpMeHeHHe TeITypa U ero coeMHEeHHH.

[Tononuit. Ilomyuenne, Gu3uko-xuMudeckre cBoiictea. CoenHeHHs NONOHKA. IIpriMeHeHne
IIOJIOHHS.

OOmas xapakTepHCTHKA CBOMCTB aTOMOB M 2JIEMEHTOB 15-i rpynmsr Ilepuoamdeckoi cu-
CTEMBL.

Aszot. Ctpoenne monekyisl (Metoxsl BC 1 MO). Haxoxnenue B npupose. ITonygenne. ®u-
3MKO-XHMHYECKHe cBoficTBa. [I[puMeHenue a3ora.

CoenmHeHHs CO CTENEHBIO OKHCNeHHs a30Ta (-3). AMMuak. CTpoenne MoneKyisl Ilomyde-
Hue. PH3HKO-XUMHYECKHE CBOMCTRA. [IprMeHeHHE aMMuaKa.

Oxcuner azora (II), (IIT), (IV), (V). Ctpoernne mMonekyn. [Tonydaenne. OUIMKO-XUMHYIECKHE
cBoiicTBa. [[puMeHeHHE OKCHIOB a30Ta.
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Coenunenus azora (III). Oxcun, asoTucras Kucnora, HUTpUTEL. Ctpoenue mMonekyn. [lomy-
gyenre, (PU3MKO-XHMHYECKHE CBOHCTBA. OKHCIHTEIBHO-BOCCTAHOBHTEIBHEIE CBOMCTBA CO-
enunenui azota (III). [Ipumenenve coenunenuit azora (III).

Coemunenus azota (V). Okcun azora (V). A3oTHas kuciora, HUTpaTel. CTpOEHHE MOJIEKYII.
JlaGopaTopHEIE M HPOMBIIIIEHHEIE CHOCOOB!I MoMydeHus. DH3HKO-XMMHYECKHE CBOHCTBA.
CeroiictBa HUTpaToB. [{apckas Boaka. [IpruMeHeHHe a30THOH KHCIIOTEL B HUTPATOB.
A3HIOBOIOPOA B a3HIOBOIOponHAas kucioTa. [lomydyeHnue, Gu3MKO-XUMHYECKHE CBOMCTBA,
[IPUMEHEHHE.

®ocdop. Haxoxnmenwe B npupome. Momubukanuu ¢ocdopa. I[lomydenue, ¢usmko-
xummgeckue coiictBa. Coemmuenus docdopa. Pochun, nomyueHue, GUINKO-XUMHUECKHE
CBOMCTBA.

Coenunenus bocdhopa (I), (II1). Oxcun docdopa (I1I). Docdoprosatucras u pocdopucras
KHCIOTHL ¥ uX conu. Ctpoenue Monexyn. [lomyuyenue, Gu3nKo-XxuMHUIECKHE CBOHCTBA, IIPH-
MEHEHHE.

. Coenunenus ¢ocdopa (V). Oxcua. Meta- u oprodochopHas KHCIOTH B UX cond. CTpoeHue

Mmoneky. [Tonydenue, GU3NKO-XUMHYECKHE CBOHCTBA, MPUMEHEHHE.

®ochopusle ynodpenus. [TonyyeHue u npuMeHeHHe.

Menubsk. Haxoxnenue B npupone. Ilomydenne. @uU3MKO-XUMHYECKHE CBOMCTBA. APCHH.
[IpuMeHeHHE MBIIIBIKA H €70 COSTUHEHUH.

Coenunenns As (III), (V). Oxcuipl, ranoreHHAb ¥ CyIbGUIBL. MBIIBAKOBACTAS ¥ MBIIIbS-
KOBast KHCJIOTHI U BX commi. [Tomyuenne. @u3uko-xuMudecKkue cBOCTRA.

Cypema. Haxoxnenue B npupone. Ilomyuenue, ¢pm3mko-xummgeckue coiictsa. [Ipumene-
HHE CYPbMBI H €€ COeIMHEHH.

Coenunenus Sb (III), Sb (V). Oxcuner, cynshunsl, ranoredu sl, ctubul. [Tonyyenue, Gusu-
KO-XHMHYECKHE CBOMCTRA.

Bucmyt. Haxoxnenue B npupone. [lonydenue, GH3HKO-XHMHUECKHE CBOMCTRA.

Coenunenus Bi (III). Oxcun, THAPOKCH, TATOTEHUEI, CYIb(HA. OKHCIHTEIBHbIE CBOMCTBA
coequnenuit Bi (V). [IpuMeHeHHe BUCMYTA H €T0 COeTHHEHHHM,

Obmas xapaKTepHCTHKa CBOMCTB aTOMOB M 31eMeHTOB 14-# rpymmsl [lepromudeckoi cu-
CTEMBL.

VYrnepon. Ilpocteie BemecTsa. Anmas, rpadut, kapOun, Qymiepersl. OHIHKO-XHMHYECKHE
cBO¥icTBa yriepona. [IpumeneHue yriepoa.

CoenuHenns yriepoia ¢ OTpHIATENbHOM cTeneHpto okucitenus. Kapoumer. [lonyuenue, du-
3MKO-XHMHYECKHE cBOMCTBA. [Ipumenenue kapOounos.

Coenunenns yrnepona (II). Oxcun yrnepona (II). Ctpoerue momexyinsl. [lonyuenue, husn-
KO-XHMHYECKHE CBOMCTRA, IPUMEHEHHE.

Coenunenus yrnepona (IV). uokcun, mucynsdun yrirepoaa, bocren. ITonyuenune, Gusnko-
XMMHYECKHE CBONUCTBA, IPHMEHEHUE.

Coenunenus yriuepona (IV). Kapbonarel, THOKapOOHATE, NEAHAMHE], [HAHAT BOJOPOA, LK~
aHaThl, THOLMAHATE], MOo4YeBHHA. [lorydenne, GHU3UKO-XHUMHYECKHE CBOHACTRA, IPHMEHEHHE.
Kpemanii. Pacnpocrpanénnocts B npupone. Ilpoctoe Bemectro. [lomydenue, ¢u3uko-
XHMHYECKUE CBOUCTBA.

Coenunenns xkpemHusa. Cunanbl. Jluokcun kpemuusi. KpemHueBwle KuCnoThl [lonydenne,
(bHU3UKO-XUMHYIECKHE CBOMCTRA.

Crexuio. IIpuMeHeHRE KPeMHHUS M €r0 COSAMHEHHH.

I'epmanwmit. Haxoxnenue B npupone. I[lomyuenne. ®usnko-xumuyeckue cBoifctsa. [Tpume-
HEHHE repMaHus ¥ ero COEqUHEHMUH.

Coemunenus Ge (II), (IV). Oxcmper, ramoremunsr, cynedumsl. Ilomydenue. Pusuko-
XHMHYECKHE CBOHCTBA.

Onoso. Haxoxnerue B npuposne. [lomyuenue. ®Pusuko-xumudeckue cpoiictea. [IpuMenenne
0JIOBA H €0 COeIHHEHHH.
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Coemunenus omosa (II) m (IV). Oxcuner, ranorenunsl, cynbduasl. [lomyyenne. Pusuko-
XMMHYECKHE CBOHCTBA.

Ceunen. Haxoxxnenue B mpupone. Ilomydyenune, ¢puszuxo-xumudeckue cBoiicta. IIpumene-
HHE CBHHIIA B €T0 COSTHHECHHH.

Coemunenus caunua (II) u (IV). Ilonyuenne, ¢przuko-xummdeckue cBoiicTBa. OKUCIUTEND-
Hele cBoiicTa Pb (IV). Cypux.

Ob1as xapakTepUCTHKa CBOMCTB aroMoB M 31eMeHTOB 13-# rpymmel [lepuomuyeckoi cu-
CTEMBEI.

bop. Haxoxnenue B npupoze. Ilomyyenue, ¢pu3uko-xuMu4eckue cBoiictra. [IpumeneHue
6opa 1 ero coeAMHEHHI

bunapnsle coenunenns Oopa: OKCUa, cyab(pHl, HATPHI, rajoredunsl, 6opansl. I[lonygerue,
(GU3NKO-XUMHYECKHE CBOMCTBA.

Coemmnenus 6opa. Oxeun 6opa (III). Oxcoboparsr Bomopoma (HBO,, H3;BOs3, H,B407) u ux
comu. [Tony4yenune, GH3NKO-XAMIYECKHE CBOMCTRA, MPUMEHEHNUE,

Amomunui. Haxoxnenue B npupone. Ilonydenue u GHU3UKO-XUMIUECKHE CBOICTRA.

. Coemmuenus amomunus (III). Oxcun, ruapokcua, rajoreHuabl, THIPHA, HATPHI. [loxyde-

HHe, GU3HKO-XUMHYECKHE CBOMCTBA. [IpIMEHEHHE aTFOMIHIS U €r0 COeIHHEHHIH.

[ammaii. Haxoxnenue B npupoge. [lomyyenne, buzuko-xumudeckue cBoiicta. CoeqHHEHUS
Ga (III). Oxcupn, TUOPOKCHI, TalOTeHHALI, HHUTpuA, cyiedun. I[loaydenne, (u3HKO-
XMMHYECKHe CBOMCTBA. [IpMeHenye rajuiis i ero CoeIMHEHHH.

Wnmii. Haxoxnenue B npupone. [lonyaenne. Ousuko-xumuueckue cpoiicTsa. CoenuHeHns
unaas (III). Oxcumn, ruppoxcun, ranoreHunsl, HUTpHI, cynbdum. Ilomyuenne. Pusuko-
XHMHYecKHe cBolicTBa. [IpuMeHeHHe HHITHA U €0 COeTHHEHMI.

Tamnuii. Haxoxnenue B npupone. [lonyuenne. ®usuko-xumudeckue ceoiictea. CoenHeHNA
taimusd (I) u (III). Oxcuapl, THOPOKCHIBI, TATIONeHUIEB, CYIbGUILL [IpEMEHEHHE TAIHS H
€ro coequHeHnH. TOKCHIHOCTE COeTMHEeHHH TaILTH.

OnemenTsl 18-# rpynnsl. ['emuit, neon, aprou. [loarpynmna kpunrona. Ilonyuenue. ®usuko-
XHMHYEeCKHE CBOHCTBA. CoeJMHEHHs KPHIITOHA, KCeHOHA U panoHa. [IpuMenenue.

2. s-JJeMeHTHI

Bonopoa. M3orone! Bofopona: mpotui, Aeiitepuii u tputuii. PacnpocrpaneHHOCTS BOgOpo-
na 1 GOpMEI €ro HaXOXIeHHs B IpHpone. BaneHTHEBIE cOCTOSHUS BOMOpOAa. MomeKyp-
HBIH BOJOPOA, (QH3HMYECKHE M XMMHYeCKHe CBOHcTBa. JlaGopaTopHble W IPOMBIILIEHHEIE
cIIoco0kI oTy4eHus Bogopoaa. [IpuMenenue Boxopoia.

Coenunenus BOAOPOJAA ¢ METAUIAMH M HeMeTaulaMu. | HAPHIB! ¢ KOBAJICHTHEIMHU, HOHHBI-
MH U IPOMEXYTOUHBIMH THIIaMH CBsa3eHd. PacTBopuMocTs Bomopona B Meramtax. [Tomyde-
HHE H QU3NKO-XHMHYECKHE CBOMCTRBA IHAPHIOB. [IpUMeHEHHe THIPHIOB.

OO6mas xapakTepHCTHKa aTOMOB M 3JIEMEHTOB 1-i rpynnsl Ileproaudeckoil CHCTEMBI.
Jlutuit. Haxoxnenwe B mpupone. [Ipocroe Bemectso. Ilonydyenune. PH3HKO-XHMHYECKHE
cpoiicTBa. CoeHeHHs MUTHA. [IpUMEHEHHE TUTHS ¥ €ro COeHHEHHH.

Hatpuii. Haxoxnenue B npupone. IIpocroe Bemectso. [onydyenne. PH3HKO-XHMHYECKHE
cBoricTBa. CoenuHenus HaTpus. [[puMeHeHre HATPUS U ero COeMHEHHH,

Kamuii. Haxoxnenne B mpupone. IIpocroe Bemectso. [Tonydenve. ®H3MKO-XHMHUYECKHE
cBo¥icTBa. Coenuuenus kamus. [I[puMeHeHHe KAk U €ro COeqHHEH .

PyOumuii m mesmit. Haxoxnenue B mpupope. [Ipocteie Bemecrsa. IMonmyuenue. ®usuko-
xuMHueckue ceoiicTBa. Coenuuenus pyOunns u nesus. [IpuMenenne pyOuIus U HE3Hs U HX
COCOUHEHUH.

bepunmmii. Pacnpoctpanensocts B npupoje. [lonydenue v GHUIHKO-XUMHYECKHE CBOMCTBA
MmeTanmuyaeckoro Oepmnmus. Coemunenus Oeprums. OKCHA, THAPOKCHI, HX aM(pOTEPHOCTb.
Conu Gepunnus, ruapomus conei. TokcuuHOCTh coenuuennit Oepums. IlpuMenenne Ge-
PHIIIHS W €r0 COeTUHEHHH.
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15.

Marnwnit. Pacnpocrpanennocts B npupose. [loayuenue ¥ GU3MKO-XHMHYCCKAC CBOHCTBA
metannpyeckoro maraus. Coepunennst Marug. Oxcup, TeApoxcuA, comm. [Ipumeneciue
MarHus H €ro cOeIHHSHHI.

Kanpuuit. PacupoctpaneHocTs B npupoze. [lomyderre ¥ QH3EKO-XMMHYECKHE CBOHCTBA
MeTamaeckoro kansius, CoequaeHns Kampuus. OKCHj, IHAPOKCHA, COIH. KeCTKOCTh BO-
Al [puMeHeHHe Kalblys ¥ er0 COCAMHEHHH.

Bapwuit. Pactipocrpanenfocts B ipupoze. [lomydenue v PU3AKO-XHMHYECKHE CBOHCTRA
meramrdeckoro Hapus. Coenuuenns 6apus. Okcua, ruapokcul, conu. IIpuMenenre 6apus
B €F0 COSTMHEHHH.

Crponuuit. Pacnpocrpanersocts 8 npupone. IlonyueHne u QH3HKO-XUMHYECKHE CBOMCTBA
MeTanauueckoro crponnus. Coenunenus crposius. Oxeus, THApokcua, coau. Ilpumene-
HHUe CTPOHIMA K €0 COCIUHEHHI.

3. d-DneMeHTHE
Of1ras xapakTepUCTHKA aTOMOB 37eMeHTOB 3-H rpynnst. [IpocTeie BemiecTra. [Homy4denue u
bu3uKo-xuMugeckue cpoiicTBa. CoemuHeHMs 3NeMEHTOB 3-H rpyminsl. llpuMesenune aie-
MEHTOB IPYIIILI CKAaHANA ¥ UX COETHHEeHUH.
Ob1ast xapaKTeprCTHKa aTOMOB dIeMeHTOR 4-H rpynne! Ilepronndeckol cHCTEMBL.
Turan. Haxomaenue B npupone. Ilpocroe pemmectso. [Tomyuenue # QUIHKO-XMMUYECKHE
ceoficrea. Coemmmenus Turtana (II), (IV). KucnoTHO-OCHOBHBIE H OKUCIHTEIBHO-
BOCCTAHOBHTENLHbBIE CBOHCTBa coexuuenuit Turana. IIprMeHeHNe THTaHA W ero COCOHHEe-
HUH.
Unpkonuit, raguuft. Hpocreie Bemecrtsa. [Tonyuenne u gusuxo-xumuveckue ceoiicrra. Co-
eauneHus uupkonus u rabuug. [puMenenne uupkonug ¥ radhHusd H HX COSTHHEHU.
Ob1nas XxapakTepHCTHKA aTOMOB 3IeMEHTOBR 5-H rpynnel [lepronudeckoll cucTeMsl.
Bananui. Crenesu OKHCICHUS BaHAAKA B coequHeHusX. [lpocroe pemectro. [Homyuenue.
Ousnxo-xumuueckre cBocra. Coenunenus Banagua (1I), (II1), (IV), (V). llonyuenue u
Qu3RKOo-xuMHYecKie cBoicTBa. KHCIOTHO-OCHOBHEIE H OKHCIHTEIHLHO-BOCCTAHOBHTEIbHBIE
CBOHCTBA COCMHEHIM BaHaaus. [IpUMeHeH e BaHA/IMA U ero COeIHHEHHIH,
Huobuit, tanran. Haxoxnenune B npupoae. llpocteie Bemecrsa. [lomyuenne u dusuxo-
xuMudeckue cpoiicTea. Coenunenns uuobus u taprana. [lpruvenenue HpoOus ¥ TaHTaNa H
UX COSUHEHHH,
OO0Imas xapakTepHCTHKA aTOMOB JIEMEHTOR 6-# rpynust [IepuoauuecKoil cucTeMbl, Xapak-
TEPHBIE CTENSHH OKHCIISHHSL.
XpoMm. Xapaxrepusle crerenn oxkucienust. Haxoxzaenue B npupone. Ilpocroe BemiecTso.
[Monyyenne 1 GUIMKO-XHMUYECKHE CBORCTRA.
Coenunenns xpoma (II), (II), (V1). [onygenne u dusuxo-xumuyeckue cpoicrsa, Kucnor-
HO-OCHOBHBIE ¥ OKHCJIMTENBHO-BOCCTAHOBHTENBHBIE CBOUCTRA coenuHennit xpoma. [Tpume-
HEHHE XPOMa M €0 COeAUHEHHI.
Monu6aen, sonedpam. Haxosxnenue B npupoze. [poctoie setectsa. [lonyuernue n dusn-
Ko-xpMmmaeckue csoticrpa. Coenmuenus monubaera u Boibdpama. [puMenenne mombae-
Ha ¥ BOAb(pPaMa M HX COSTHHEHHH,
O6p1as xapakTepHCTHKa aTOMOB 3neMeHTOB 7 rpynnsl liepmoangeckoll cucTeMbr. Xapax-
TEPHBIE CTEICHH OKHCICHUA.
Mapranen. XapakrepHsie cTeneHH oxucnenus. Haxoxaenue B mpupoge. [Ipocroe Bemie-
creo. [onydgenue u duzuko-xuMuyeckue croicTaa. IIpuMeHeHHe MapTaHia | €ro COeIHHe-
HUH.
Coemurenns Mn (II), Mn (IV). Honygaenue u duszuko-xumugeckue csoiicrea. KucnorHo-
OCHOBHBIC U OKHCIHTEILHO-BOCCTAHOBUTEILHEIE CBOMCTRA coenuneHni mapraana (113, (IV).
Coegunernus Mn (VI), Mn (VII). ITonyuyenue u Qpusmxo-xumMugeckue ceoiicTra. KHcIoTHO-
OCHOBHBIC H OKHCITHTEILHO-BOCCTAHOBHTEIBHEIE CROMCTRA coequHerui Mn (VI), Mn (VII).
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Texmenuii, penuii. [Ipocteie Bemectna. [Tonyuenne u puzuxo-xumMuyeckue croiicrea. Co-
SIMHCHIS TCXHEIHS, peHW. [ [pUMeHeHNe TEXHEIHA B PSHMS M UX COSIMHEHHI.

Obmiag xapakTepUCTHKA aTOMOB 3IEMEHTOR Tpuarl xenesza. Keneso. Haxoxnenue B ripu-
pone. Ilpoctoe meuiectBo. [Jomyuenwme. Cranp, 4yryH. OHU3NKO-XUMHYECKHE CBOHCTBA.
[MpuMeneHKE XKENe3a U €ro COSAHHEHHH.

Coemuuenus xenesa (1), (III), (IV), (VI). Ionyyenue n GUIAKO-XUMUIECKHE CBOICTRA.
KHCHOTHO-OCHOBHBIC ¥ OKHCHIHTEIBHO-BOCCTAHOBHTEIIBHEIE CBOHCTBA CO@I[I/IHGHHﬁ Kenesa,
Kobaser, TIpocroe semectro. [onyydenue n pusuko-xumuyeckue cpofictea, Coe/HEHUA
koBauibra (I1), (III). Tlonyuenue u huzuko-xuMuyeckue csoficTra. IIpuMmenenue kobanbTa 1
€ro coeJfHHECHHH,

Huxens. Haxoxzaesue B nupupoje. Ilpoctoe Bemectro. [lonygenne u QH3HKO-XUMHIECKHE
ceoiictea. Coeuuenns mukens (II), (II). INomydenwe u ¢uzuxo-xmMEdeckue CBOHCTBA.
IlprMeHeHHe HUKEE U €10 COeINHEHHI.

Of1mad XxapakTepHCTHKa [IIaTHHOBEIX 3EMCHTOB. XapaKkTepPHbIC CTEIICHH OKHCIICHHA.
Pyrenmii w ocMuii. Pacripoctpanennocts B npupose. [Ipocteie Bemectsa, [Tonyuenne u ¢u-
3HKO-XHMHYecK#e cBolicTBa. Coe/lMHeHNs pyTeHNAs ¥ ocMus. [IpuMeHeH e pyTeHHA, OCMHUSA
U HX COeIUHEHUH.

Ponmuii m upunmi. PactpocrpanerroCTs B mpapoze. Ilpoctsie Bemectsa. [lonyuenne u du-
3HKO-XMMHHUeCKue cBoiicrsa. CoeHeHns poaus u upunns. | [puvMenerre poaus, HpHIUS U
HX COSIHHCHHMIA.

ITnatuna v nannaauii. Pacnpocrpanensocts B nprpoze. Ilpoctsie Bemecrsa. [Tonyuenue u
$rsuro-xuMHYecKre croitcrBa, CoeMHEHNS IATHHEL U NalTanus. IIpuMeHerne IIaTHHEL,
HaJUia s 1 X COCAHHEeHUH.

O0mag xapakTepHCTHKa aToMOB 3meMeHToB 113 rpynnsr [leproauyeckoii cucreMsl. Xa-
PAKTEpPHBIE CTEIICHH OKUCICHHS.

Mens. Haxoxnenue B npupone. IIpoctoe BemectBo. [lonyuenne w QPH3MKO-XHMHYECKHE
cporictea. Coenmnenus Cu (I), Cu (II) Cu (III). IMonyyenne n Gusnko-XUMHYICCKHE CBOiL-
crBa. IIppMeHeHrE MeIH U €& COeIHeHNH,

Cepetpo. Haxoxaenue B npupoxe. [Ipocroe pemectro. [lonydenue n du3HKO-XHUMHYECKHE
ceoiictea. Coepunernus cepeOpa. PH3HKO-XUMHYeckHe cBoiicTBa. [IpuMenenne cepebpa u
ero coexunenmii.

3onoto. Haxoxnenne B mpupozne. [Ipoctroe semectso. [Honyuenne u GHIMKO-XHMHESCKHES
ceoiicTra. Coemmuenus Au (1), Au (III). Hoayuenne n dusmko-xumuyueckue cBoHCTRa.
ITpuMeneHne 3070Ta ¥ €r0 COCAUHEHII.

Ob11ag XapakTepHCTHKA aTOMOB JIEMEHTOR 12~ rpynusl Ileproandeckoil cHCTEMEL.

[Munx. Haxoxnenue B mpupone. [poctoe BemecTso. Ionyyenne W GU3HKO-XMMHYECKHC
cporicTBa. Coemuenus nuBKa. OKCHI, THAPOKCHT, CONH. AM(OTEpHOCTs IMHKA T €T0 CO-
emipHeHui. [fonyyenne n ¢uzuko-xuMmdeckue cpoiicrsa. [TpuMeHeHHE IIMHKA U €10 COSHH-
HeHHH,

Kanmuit. Haxoxnaenue B npupoge. Ilpoctoe pemectso. Ilonyvenue u GHIHKO-XAMHYECKHE
ceoiictea, Coequnenns xanmud. [IpaMerenne KaaMus ¥ €ro coelUHEHNI.

Pryrs. Haxosmnenne B npuposne. Ilpocroe semecrso. [Toayuenme u QUIHKO-XHMUHYECKHE
cgoncrea, Coeaunenns pryru (I), pryru (II). Ilpuvenenne pryru u ed coepuHenui. Tok-
CHYHOCTEL PTYTH H €€ COCLUHEHUIH,

4, f-InemeHTnI
Cemeiicteo nanTanoujoB. OOwas XapakTepHCTHKA. XapaKTepHBIE CTENCHH OKHCJICHHA,
Haxoxnenne s npapoge. Ipocrsie remectsa. Honyuenne, pusHKO-XAMIYCCKHE CBOHCTRA,
Coeunenus nantagonaoe (1I1), (I), (IV). IpuMenenue NanTaHOIOB H HX COSTHHEHHH.
Cemetficteo akrTuHomgoB. OOmas xapakTepucruka. XapakTepHbIe CTENEeHH OKHCISHHA.
Haxoxenne B npupone. Topuif, ypan u mytonui. [lpocteie Bemectra. [Hoxyuenue, du-
3UKO-XHMUYECKHE CBOHCTBA. [IprMeHeHHe aKTHHOUIOB M HX COSHHECHMIA
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http://www.rhtu.rw/courses/inorg/ - nexuun (Buneo), PXTY mm. JLH. Menneneesa,
hitp:/fwww.chemport.ru - mHTepaTypa 0 XUMEH., OIBITHI (BHIEO),
http://www.himikatus.ry/ -KHUrE 110 XEMEY, [[POrPAMMBE] H XUMHUECKUE OIBITH {BEAEO).
http://www.chem.tut.ru/ - 3aHIMATENBHBIC OOBITH IO XHUMUHU {BHICO),
http://www.rushim.ru - 3JeKTPOHHELIE yaeONHKH,
http://www.ximicat.com — KHUTH 110 XMMHH, BHIACOMATEPHAIEB],
http://chemistry-chemists.com/Video.html - onerter (Buzeo),
http://www.alhimikov.net/video/neorganika/menu.html - onsiTe! (BUAE0).
hitp://www.nanoware.ru - caiiT 0 HaHOTEXHOJIOTHIX B Pocchu

hitp://nano.nsu.ri/education -Bay9HO-00pa3oBaTeNbHBH HEHTP M0 HAHOTEXHOIOTHSM
MY

http://www.nanometer.ru - HaHOTEXHONOFHYECKOE COOBIIECTRO
hitp://www.nanodigest.ru - MHTEPHET-KYPHAI 0 HAHOTEXHOTOTHAX
http://www.community.livejournal.com/ra_nanobiotech - HanoOHOTEXHOIOT 1A,
http://www . nanorfiru - Poceniickuit snexrponusiit HAHOXYPHAITT

http://www.nano-info.ru — HaHoTexmonormun Hayuno-pH(GOPMAEIOHHEIA TIOPTAT TIO
HaHOTEXHOIOTHIM



[IporpamMma BCTYIMTeIbHBIX HCTILITAHHH B aCIMPaHTYPy TI0 Hamnpae/JIeHU0 moAroToBku 04.06.01
XuMUuecKue HayKW, HanpaeneHHocTs: 02.00.01 HeopraHuueckas XWMusi COCTABI€HA B
COOTBETCTBHH C TpeboBaHMAMU De/iepaIbHOTO TOCY/IapCTREHHOr0 06pa30BaTenLHOT0 CTaHjapTa
[0 HarpaB/IeHHI0 TIOATOTOBKM Maructpos (050100.68 Ilepmaroruueckoe o6pasoBaHue,
®e/1epa/TbHOrO rOCY/AAPCTBEHHOr0 06pa30BaTeIbHOr0 CTaHAapTa TI0 HaIPAB/IEHHIO TIOATOTOBKM
MarucTpoe 44.04.01 [Teparoruueckoe obpasoBanue.

IIporpammy cocrasmia:
JOKTOD XMM. HayK, pogeccop

Ka(peapbl XUMHU B METOAUKH @#
00yUeHMsT XM . C. B. Kopanera

TIporpamMMa BCTYNHUTe/BHEIX MCTIBITAHHH B aCIIMPaHTYDY YTBEDIK/IEHa Ha 3aCeaHiy Kadepsl
XUMUH U METOAUKY 00y UeHUs] XUMHH

Tporoxon Ne_ 5 or« 78 » 02 2015 .

- 3aB. KaeIpOi XUMUH H METOAUKH %
06y UeH s XUMKH Y 2 A E. VipaHuniKuii

IIporpaMma BCTYNHTE/LHBIX HCIBITAHMM B aCIUPaHTypy of06peHa yueOHO-MeTonuue CKOH
KOMHCCHelH GHO0/I0ro-XuMudeckoro dakynsreta TITTY

Tpotokon _ 5~ ot «_Z&» O 2015 .

IIpeacenarens YMK 6uomoro-xumudeckoro Gaxyisrera,
AOLEHT Kaephl XMMUM ¥ METOAHKH 00y YeHMS XHMHUH S
ool e / E.IT. Kussera

Cornacosano:

ITpopexTop o HP 7, A. H. MakapeHko
IMpopekrop mo HOV/], 2 O, A. IlIeabayap
Hupextop AHHCP A. 10. MuxaiiniueHko
Havansuuk YIIOuIC L7717 HU. Mepwoxa

=

Hexan BXD A. C. MuHny




