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NMPOrPAMMA BCTYNUTE/IbLHOIO UCNBITAHUSA
NO OBLLEOBPA30OBATE/ILHOMY NPEAMETY «XUMWSA»
(cobecegoBaHue)

ANt NOCTynaoLmx Ha obyyeHne No o6pa3oBaTeNbHbLIM nporpaMmam BbiCLLEro
obpasoBaHus - Nporpammam 6akanaspwuara, cneuvanuteta

CypryT 2024




[porpaMma cocTaBfeHa B COOTBETCTBUU ¢ TpeboBaHuaAMU deaepanbHoro
FOCYAAPCTBEHHOro 06pasoBaTeNLHOro CTaHjapTa CpeaHero o6iiero o6pa3oBakns
N desepansHOro: rocyaapcrBeHHoOro 06pazoBaTeNbHOMO CTaWapTa OCHOBHOIG
obLLero o6pasoBarus,

lporpamma BCTYNUTEAbHOrO-UCh bITAHWS YTBEPXKAeHa Ha 3acejaHuK YYBHOro
COBETA MHCTUTYTa eCTECTBEMHDBIX U TEXHUYRCKUNX Hayk 31 Mas 2024 r., npoToxon Ne7.
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1. OBLIME NONOXEHKA

1. HacToswas nporpaMma cocTasneHa B COOTBETCTBUMK C HANPaBAEHHOCTLIO
(npodusiem) o6pasoBaTeNbHLIX NPOrpaMM OCHOBHOro W obliero o6pasoBaHus,
POACTBEHHBIX NporpamMmanm  GakafaBpuarta, nporpaMMam cneynannTeTd, Ha
0byYyeHne No KOTopbIM OCYLIECTBASETCA MPUEM U OTipejensieT obLee cofepxaHne
BCTYNWTENLHOrO UCMbITAHNR ANA NOCTYNAGLLMX Ha 0ByYeHUe fo 06pazoBaTeNbHbIM
MporpaMmam BoiCLero 06paseBaHig - Nporpammam 6akanaspuarta u nporpaMmmam
cneuvanutera B BY BO «CypryTckuit rOCYyAAPCTBEHHLIV YHUBEpCUTET» (aanee -
YHusepcuter),

2. BcrynutensHoe UCnbITaHe HaleneHo Ha OLeHKY 3HaHWIA NOCTYNatoWw X
JIAL, NONYYEHHBIX UMW B X048 OCBOEHWS NPOrpaMm cpegHero npodeccnoHansHoro
0bpazoBaHnsa, N Ha OT60p CpeaM MOCTYNalWMX AL, Haubonee CNocoBHbIX n
NOATOTOB/IEHHLIX K 0CBOGHWIO NPOrpaMm BakanaspuaTa i nporpamm crieguanuTeTa
B YHUBepcuTeTe,

3. BcrynutenbHoe UCNblTaHWe  MpoBOAWUTCA B paMKax HeckoAbKuX
KOHKYPCOB (M0 COOTBETCTBYHOLMM HanpasaeHusim, dopmam 1 ocHOBaM 06yHeHNs)
N CA3ETCH OAHOKPaTHO.

4. BcrynuteneHoe UcnbITaHe NPOBoANTCS Ha PYCCKOM Fi3bIKe.

3. BcrynuTtensHoe ucnbiTaHue NPpoBOANTER OUHO N {nnn) C Hcnonb3oBaHuem
AVCTEHLNOHHBIX TeXHOMorWiA (rpu YCNOBUM UAEHTUGVIKALMA NOCTYNaoLWMX Npw
CAAYE VMU BCTYNUTNbHBIX UCNBITaHNUIA).

il. COGEPXXAHUE PASSENOB

Paspaen l. OcHoBbI TeOpeTUUECKO XM K

MNpeameT w 3agaun xumru. SeneHus XUMHMUeCKNe U pusuvecKue.
B3avMOCBASE XVMUM C APYFMMIW eCTeCTBEHHbLIMY AancumnanEami, OCHOBHbLE
nonoXeHns ATOMHO-MOIEKYNAPHOrO yueHnsa. BeuwlectBa C MOJIEKYNAPHLIM 1
HEMOIEKYNAPHBLIM CTPORHVIEM. ATOMbI, MOJIEKY/bI, AOHLL. OTHecuTensHas aTomMHas
N OTHOCUTEABHAEA MOJTEKYNSpHaa Macca, Moabk, Konuyectso BeulecTBa. MoasipHas
Macca. XuMudeckue NpespalleHus, 3aKoH COXPAHEHNA MacCkl U 3HepPrun. 3akoH
MOCTORHCTBA COCTaBa BellecTea. CTexnoMeTpus.

3aKOH ABOTaAPO 11 CEACTBUS 13 Hero: MonapHbIi 06bem raza. HopmanbkHble
yCioBWs. AGCOMOTHas 1 OTHOCUTENBHAsA MAOTHOCTL rasa. CpeaHas MonsipHasi Macca
rasoBoit cMecn. O6LEMHLIE COOTHOLIEHUS! rasos PN XMMUYECKUX -peakLinax.
YpasHenue KnalinepoHa-Menaeneesa.




XUMWYECKNA anemeHT. CTpoeHue A0ep aTOMOB XUMWUYECKMX SnemMeHTOs.
W3oTorbl. CTabunbHele U HecTabubHble Adpa. PagnoakrviBHble npeBpalyeHus,
A_NeHVE Ahep N SAepHblA cuHTes. Mepuog nonypacnagaa.

lMpocToe BellecTBO; CNOXHOEe BellecTsa. ABNEHWST anNoTPONUN U 30MEpUN.
3HAKK XMMUUECKMX 3/1eMEHTOB U XYMUYeCKe PopMy/bi. BaneHTHOCTL 1 cTenerb
OKUCAEHKUN aToOMa.

Crpoerue 3nexTpoMHBIX 060MOHMEK aTOMOB. JHepreTyeckne YPoBHN WU
MOAYPOBHW, aTOMHbte opbutanu. CrapeHHbIE N HecCnapeHHbIE  31eKTPOHLI,
OCHOBHbIE 3aKOHOMEPHOCTI pasMeLLeHus NEKTPOHOB B aTOMax 3N1eMeHTOB Manblx
“ BONLUINX NEPUOAOB. 3NEKTPOHHLIE KOHOWUIYpaLMu aToOMoB B OCHOBHOM W
BO36YX/EHHOM COCTOSIHUSAX, RPUHLMN Maynu, npaeuro XyHga. s-, p-, d- n f-
3/IEMEHTLI,

OTkpbiTie A.W. MeHgeneessin NepUognveckoro. 3akoHMa W co3gaHve
Mepnojnyeckoi chucteMbl  anemeHTOB.  CoBpemeHHas $opmynmpoBka
MepUojnuUeckoro 3sakoHa. [MpUUNHBI NepuoANYHOCTY  CBOWCTB  3M1EMEeHTOE..
3HauyeHWe NepPUOZNYECKOro 3aKoHa. Mepuodpl, rpynnsl u noarpynnsi B
nepuoguyeckoii cucreme. CBA3b CBOMCTE  S/IEMEHTOR M WX CcoeAuHeHnui ¢
RoAgKeHWeM B nepuogrveckoll cncteme. MeTasiibi W HEMEeTannbl. |

TUnbl XMMUYECKMX CBSZQM: KOBaNeHTHAS (nonapHas i HenonapHas}, NoHHasg,
METa/mMueckas, BoaOpoAHas (MexxmonexkynsapHas © BHyTpuMonexynapHas).
MexaHusmel 06pazoBaHUs KOBafNEHTHOM CBA3M. (C NCNONb30BaHNEM HecrapeHHbIX
3NeKTPOHOB 1 Mo AOHOPHO-aKLIEMTOPHOMY TIMY). DHEPrus CBs3u. MNoTeHuwnan
VIOHWU3aLAN, CPOACTBO K 3/EKTPOHY, SNEKTPOOTPULATENEHOCTL.  BaneHTHLIe
BO3MOXHOCTIN aToMa.

Kpucrannvueckne 1 amopdHbie  meujectBa. OcHoBHLIE TN
KpUCTANNYeCcKnX pelLieTox.

Knaccudukaumsa xumndeckux: peakumii mo PazMMUHLIM NpU3HakaMm: o
U3MEHeHWD cTeneHelk OKUCAEHNS aToMOB, Mo dneny u COCTaBY WCXOAHLIX 4
Q’6‘p;aayro_u_l,_mxcs:| BELeCTB, N0 TUNY PpasphiBa KOBaNEHTHbLIX. CBA3EM (No MexaHn3my),
N0 TennoBoMy 3pdexTy, No NprsHaky 06paTUMOCTI.

OKUCINTENBHO-BOCCTAHOBUTEMbHbIE peakuu, Tpoueccbl BOCCTaHOBARHUS 1
OKACNeHUs, BOCCTAROBUTENW W OKUCAUTE.

PacTBopbl. PacTeopki KOHLIEHTPNPOBaHHbIE 1 pazbaBieHHbIe, HacbllLgHHBIe
¥ HeHacblLEeHHbIe, 3aBUCMMOCTE. PacTBOPUMOCTI BELUECTB OT UX Fipvpogel, ot
AaBNeHMA U TeMneparypel. [lpouecckl, mnpovcxoasme npyM  pacTeOpeHn
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PasavYHbIX BelecTs B Boge.

INEKTPOANTINUECKAs Anccoumauma. CreneHb Auccoumadnn. CuabHele ©
cnabble  30eKTPOUTEL.  MOHHbIe YPAaBHEHWA peakunii. Ycnosus npoTekaHus
XUMUYECKUX peakLmii B pacTeopax snekTponuToB. CEOMCTBA KUCAOT, OCHOBaHWH! u
conelt B ceeTe TEOPUK 3NEeKTPONNTUURCKOIA Anccounaumi.

Pazpen Il. OcHOBLI HEOPraHUecKol XumMm

OCHOBHble Knaccel HeopraHn4eckx BewecTs.

Oxcvpel, knaccuduikauma okcuaos. Crocabbl nosyueHns okcugos. Ux
dU3nveCKIiE N XMMUYeCKMe CBOMCTBA.

OcHoBaMua, mnx Knaccndrkauma, cnocobol NOAy4YEHUA N XUMUYecKkue
CBOMCTBA. U_l,e'n_oqw..AMq‘)'oTepHb]e_.ryj,qpoxcmp,br.

Kncnorel, wx Knaccupukauus, cnocobel nonyueHins, buznveckne n
XUMUYeCKEe CBOKCTBA.

Conn, wux knaccudukauus, HOMEHKNaTYpa, cnocobbl MofydeHUs ©
XUMUYeckne ceoricTsa. Mapous coneii. KpvicTannoruapatsi.

MeTannel, ux nonoXeH e s n'epwo_,qwqecxoﬁ cncteme. Obuime dusnveckmne u
XUMUHeckme CBOWCTBa MeTa/IoB.  3SneKTpoXUMUYeckuii PS4 HanpsXesusa
MeTannoe. Crnnasbl. Kopposns MeTannoe u ee npegynpexgeHue, OcHOBHEIe
CMOCOBbI NONYYeHUS METaNI0B.

LU,enqub[e MeTanjibl, UX obLLas xapakTepucTuKa. HaxoxaeHvie B npupoge,
Crnocobbl noayyeHwWa, ¢usMyeckue U XUMUYeCKne CcBOWCTBA. BawHeliune
COEAVNHEHUS LWLENOHHLIX METASIIOB, X npumeHerne. M’MApPoKCcuALl HaTPUs! u Kanus,
UX TIONYYEHNE, CBOWCTBA W NPUMEHeHWe. KanuiiHble yaobpeHuns.

Obllas xapakTepucTuka sNeMeHToBR rnasHoli noarpynnel I rpynne
NepUoANYEcKol cUCTEeMbI, KX OKCUABI I ruapokcvgel. Kansuui, ero HaxoXAeHue B
NMPUPOAE, nofyJyeHue, oUVveckUe U XUMWYeCKME CBOMCTBaA. BaxHeliwue
COEAUHERNA KanbLna, NX NoslydeHre, CBOMNCTBA U NPUMeHeHUe, XecTKoCTh BOAkI W
CNOCO6bI ee yCTPaHe Vs,

ANOMVHWIA, HaxoxgeHvie 8 npupoge, nosyueHue, ¢usKyeckme i
XymMu4eckrie CcBOWCTBA, MpUMeHeHUe. OKCWA, TUAPOKCKA W COMK antdoMUHUE,
KomniekcHbie coeguHeHus aneMnHnA. TipeacraeneHns 06 anloMocKUiMKaTax.

MeTannel No6oYHoK nogrpynne! VIl rpynnel (keneso, HUKesb, MAaTUHA). Mx
SNeKTpoHHoe cTpoeHne. JKeneso, ero Ha'xEJ)Kp,EHme- B npupoae, noaydeHue,

Prsmueckne ¥ XMMuUeckne ¢eolicTEa, pyUMeHeHue. OKkenabl, rnapokcugsl v cosivi
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KENEsa, vX MofydeHne 1 CBOWCTBA. HWkenb U naTvHa, UX QU3MUECKUE W
XUMUYeckue CBOUCTBA, NpuMeHeHue.

Metannbl no6ouHbIX NOArpynn (Medk, UMHK, TWTaH, XpoMm, mapraHey). Mx
SNEKTPOHHOE CTpoeHMWe, HaxoXfeHWe B mpupoge, NosydeHve, dusnveckie
XvmMuveckrie cBocTBa. OKcrgbl, FUAPOKCUABI 1 COMU 3THX SAEMEHTOB.

Boaopoa, ero obulast xapakrepucTka, HaxoxaeHue 8 rpupoge: Usotonsl
BOAopoAa. Crnocobsl NoyyYeHns BoAOpOAa B Nabopatopuy 1 B NPOMBILINEHHOCTY,
$ur3nyeckmne n XUMUYECKWE CBOACTBA, npumMeHeHue.

FanoreHsl, 1X. obLyast Xapakrepuctuka. CoeIMHeHNs raNoreHoB B npvipose,
MonyyeHne ranoreHos. npmmeHEHMje FANIOrEHOB N WX coeAWHeHuIA. Xrop.
Monyqerve xnopa B nabopaTtopviv U B NPOMBILLIEHHOCTW. Ero Pusmyeckne u
XUMUYeckue cBolicTaa. Monydyenue, ceolcTBa W NprMeHeHne XNopeBOA0P0Aa,
CONAHON KACNOTH! 1 ee cosiell. COoeAVHEHUS C MOMOXUTENbHBIMUA CTEeNeHsMA
OKWCAEHUA Xnopa.

Oblas XapaxTepucTKka 3/7EMEHTOB raBHOM’ noArpynnsl VI rpynnsl
MePUOANUECKONA CUCTEMEL. Cepa, ee HaxoxaeHune B npupoge; nosyyexHue,
ANNOTPONUS, GUIMHECKIAE 1 XVIMUYECKIE CBOIACTBA, MPUMEHEH e, Okcuabt cepeol, ux
nofiyueHve u ceolictea. CepoBoacpoa U cynbduabl, KX NosyyeHUe U CBOMCTEA.
CepHas KWUC/IOTA, € 3/eKTPOHHOE CTpOeHWE, MoNyuyeHue, purznteckue u
Xumuveckre CBOWCTBa, NpumMeHeHe, Conu cepHoil KUCNoTel. CepHicTas KucnoTa 1
ee coqn.

Kvchopog. Ero HaxoxaeHue B npupoge. AnnoTponunsa kucropoaa. Moayyenue
W CBOMCTBA 030Ha. TonyueHre KWCIoOpoda B 1abopaTopum 1 B NPOMbILLAEHHOCTH,
Ero ¢uvsuveckne m xumumyeckue cBOWCTBA. Ponb Kucnopoga B npupseae, ero
NpUMeHeHne,

Boga. CrpoeHwne monekynsl BOAbl M UOHa FAAPOKCOHWUSA. ®usnqeckine W
Xnmu4eckie CBOMCTBa BOABI. ePOKCMAL BOAOPOAA U META/NOS, WX MoflyueHUe i
CBOMNCTBA.

ObLian XapdKTEPUCTUKE 3NeMeHTOB iaBHOW nogrpyrnnel V. rpyrribl
MEPUOANUECKOA CUCTEMBL, Docdop, ero HaxoxaeHue B npupoge, MOMyHeHe.
Annotponua  dochopa, PusMuUeckUe U XMMUHECKUe CBOMCTBa, npuMeHeHue,
Dochuabl 1 pocdhuH. OKeubt docdopa(lll) n (V). Fanorerngsi docdopa. OpTo-, MeTa-
W gudochopHad KUCNOTEL WIX' nosydeHme W xuMmydeckue CBoOlcTBa. Comm
dochopHoii kucnoThl, DochopHile yAoEpeHns.

A20T, ero 06lda xapakTepvicTuka, HaxoXAeHine B npupoae, nonydexue.
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ONeKTPOHHOE CTPOEHKNE MOJekynbl a30Ta. duanyeckue u XUMUYECKAe CBOMCTBA
asora. Huvphgel. AMMKUak, cTpoeHue ero MOJIEKYAbI, NonyveHlie, dusnueckve v
XUMUHecKne CBOIACTBA, NpUMeHeHne. OKCUAL! a30Ta 1 a30THas KMCoTa. CTpoeHue
MOEKYAb! 830THON KUCAOTEI, ee MoAyYeHe N XMMUYeCKe CBOHCTRA, NpUMEHeHKe.
CeovicTBa conelt asoTHOM KNCAOTLL A30THbIe yAOBpeHns.

Oblan  XapaKTepUCTKa 3NeMeHTOB TA3BHOW noarpynrel IV rpynfibl
NepuoANYeckoll CUCTeMbl 31eMEHTOBE. KpeMHuiA, ero HaxoxgeHue B npupose,
nonyuenuie, ousndecke U  XUMWYeCKMe CBOIACTEa, npumeHeHne. Okcua
KpeMH1a(lV) 1 KpeMHUEBAA KUCIOTa, UX XUMMUYeckue cBoiicTBa, Conm KpeMHeRBo
KUCAOTHI,

YrnepoA. Ero 0buyas xapakrepucTnka, HaxoskaeHuve, B npupoge. ANnoTponng
yrnepoga. [lMoayueHue yrnepoga, ero GUBUYECKME U XMMUYECKKE CBOWCTBA,
npMeHerne. Okcnapl yraepoga v yronsHas kucnoTa, Wx nonydesuve v csoiicTea,
Conn yroAbHOW KUCNoTkl, 11X nonyveHye, CBONCTBa 1 NpUMeHeHMe.

KauecTBeHHMLie peaku Ha HeopraHKuYeckne selectsa U UoHkI.

Pazgen Ill. OCHOBHbIE TVINbI pacyeToB

PacyeT MonapHoli Maccel BellecTBa WCXOZA W3 ero dopmybl vav
OTHOCUTENLHOIA M abCOMOTHOI NAOTHOCTU {ANs1 rasos).

Pacuet KonuuecTBa BeLECTEA UCXOAR U3 ero Macchl unu obbema (4N rasos).

NprBegeHne obbema rasa K HOpPMaNEHLIM YCIOBNAM,

OripedeneHne MaccoBbiX goneil 31eMeHTOB B BELLECTBE, WUCXOAS W3 ero
dopMynLI.

OnpegeneHne dopmynbl BewlecTsa Ha OCHOBaHWWN JaHHbIX 2/IeMEHTHOro
aHanmza.

PacueT cocTaBa pacrsopa (MaccoBbIX AONENR PACTBOPEHHbIX BELLECTB WK MX
MONAPHLIX KOHUEHTPaL ki)

CTexuomMeTpuUeckie PacueTsl Mo YPaBHEH UM XUMUUECKIX PeakLii B MOJISX
(B 06bemax A/ist peakuwii ¢ ydacTem rasos)

HaxoxaeHune Ko3hdUUMEeHTOR B ypaBHeHnAax oKUCNUTENBHO-
BOCCTAHOBUTENbHBIX PeakUUii MeTOAOM SNeKTPOHHOro 6anaHca.

Il. CNACOK PEKOMEHAYEMOW NTEPATYPHI
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2. KysbMeHko H.E. Hauana xvmuu, CoBpeMeHHbIA Kype N8 NOCTYNanWwmx B
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