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NPOrPAMMA BCTYNUTENBbHOIO UCMbITAHUA
NPO®NIbHOW HAMPAB/IEHHOCTW ANS NOCTYNAKOLWUX HA BASE
CPEAHEIO NPOPECCNOHANIBHOIO OBPASOBAHNA
Mo NPEAMETY «OBLASA N HEOPFTAHWUYECKAA XUMWNA»

ANS NOCTYNAIOLLMX Ha 06yueHue No 06pa3oBaTe/IbHbIM NPOrpamMmmMam BbICLLEro

o6pasoBaHus - Nporpammam bakanaspuara, cneumannrera

Cypryt
2025



MNporpaMma cocTaBneHa B COOTBETCTBAM C HaNpas/eHHOCTbIO (npodunem)
06pa3oBaTeNbHLIX  MPOrpaMM  CPejHero  MpodeccMoHaneHoro  06pasoBaHg,
POACTBEHHbIX MPOrpaMmMam 6akanaepuara, nporpaMMam cneumanmTeTa, Ha obyyeHve no
KOTOPbIM OCYLLECTBASETCS NPUEM.

Mporpamma BCTYMUTENBHOrO WCMbITAHWA YTBEPXAEHA Ha 3acejaHnn Y4YeHoro
coBeTa UHCTUTYTa eCcTeCTBeHHbIX U TexHu4ecknx Hayk 11 gekabps 2024 r., npoToKon
Ne 12.
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. OBLWME MNONOXXEHNA

1. HacTtoswas nporpaMma coctasfieHa B COOTBETCTBUW C HanNpaB/ieHHOCTbIO
(npodurnem) o6pasoBaTesibHbIX MPOrpaMM cpeaHero NPodeccnoHanbLHoOro 06pasosaHms,
POACTBEHHBIX NMporpamMmam 6akanaspuata, nporpammam cneumannTera, Ha obyyeHvie no
KOTOPbIM OCYLLECTBASETCA NpUeM U onpejenseT obliee CogepXaHne BCTYNUTENbHOrO
UCMbITaHWA ANS NOCTynawwmx Ha obyuyeHve no obpasoBaTe/lbHbIM MporpaMmam
BblCLUEro o6pa3oBaHus - Nporpammam 6akanaepuara v nporpamMMam cnemanuTera s by
BO «CypryTckuia rocyapcTBeHHbIA yHUBEPCUTET» (faniee - YHUBEPCUTET).

2. BcTynutenbHoe NCMbITaHMe HaueneHo Ha OLUeHKY 3HaHWiA NOCTYNatoLmnx aud,
NOMYUYEHHbLIX VMW B XOAE OCBOEHWS Mporpamm cpejgHero npodeccnoHanbHoOro
06pasoBaHNsA, M Ha OTGOp CpPeAV MOCTynalwwWyx Avu, Hanbonee CrocobHbIX W
NoAroTOBNEHHbIX K OCBOEHUIO NporpaMmm HakanaspuaTta 1 nporpamm cneunanvrera B
YHuBepcuTeTe.

3. BcTynuTenbHoe UCnbiTaHWe MPoBOAUTCA B PAMKaX HECKOJIbKNX KOHKYPCOB (Mo
COOTBETCTBYIOLMM HamnpasneHusM, ¢opmam 1 ocHoBaM obydeHus) u  caaetcs
OAHOKpPaTHO.

4, BcTynMTENbHOE MUCMbITaHVe NMPOBOANTCA HA PYCCKOM fA3biKe.

5. BcrynutenbHoe MCnbiTaHWE MPOBOAUTCA OYHO U (MAN) C VCNONB30BaHNEM
ANCTaHLMOHHbIX TEXHOMOMIA (MpK YCNoBUK nAaeHTUdMKaLMM NoCTynarowmx npy cgadqe

NMW BCTYNMUTENBHbBIX UCM bITAHWA).

Il. COAEP>XXAHUE PASENOB

Pasgen |. OCHOBbI TEOPETNYECKOA XUMUN

MpeAMeT 1 3agaun XUMUKU. ABNEHUA XMMUYeckne 1 pusnyeckne, BaamMocsasb
XUMUW C APYTrIMU eCTeCTBeHHbIMU AncununanHamn., OCHOBHbIE MOMOXEHWUS aTOMHO-
MOIeKYNSPHOr0 yyeHusl. Bellectsa ¢ MONEKYNAPHLIM U HEMOJIEKYASPHBIM CTPOGHNEM.
ATOMbI, MONeKynbl, NOHbl. OTHOCUTENbHAA aTOMHAasi N OTHOCUTE/IbHas MONeKyNsapHas
Macca. Monb. Konnuectso seljectBa. MonspHas Macca. XMMUAYeckne npespalleHuns.
3aKOH COXpaHeHWs Maccbl U 3Heprun. 3aKOH MOCTOAHCTBA COCTaBa BeulecTsa.
CTexnomeTpus.

3aKoH ABOragpo M CeACTBUA U3 Hero. MonapHbld o6beM rasa. HopManbHble
ycnoBus, ABCONOTHAs M OTHOCUTENbHAas NAOTHOCTb rasa. CpejHAs MONspHas macca
rasoBon cmecu, O6beMHbIe COOTHOLLEHMWSA ra3oB NPY XMMUYECKMX peakumsax, YpaBHeHne
KnannepoHa-MeHgeneesa.

XumMunyeckuid anemeHT. CTpoeHue siep aTOMOB XMMUYECKMUX 3NeMEHTOB. M30TonNbI.



CrabunbHble N HecTabunbHble sapa. PaguoakTUBHbIe MpeBpaLleHns, AesieHne agep v
AAepHbIA cUHTe3. Meproj nosypacnaga.

MpocToe BeLLeCTBO, CNOXHOe BEWEeCTBO. SBeHWs anioTponuu v vU3omepun.
3HaKN XUMUYECKUX 3/EeMEHTOB U XuMmu4yeckne ¢Gopmynbl. BaneHTHOCTb K CTeneHb
OKWUC/IeHWA aToMa.

CTpoeHWe 3/1eKTPOHHbIX 060/104eK aTOMOB. 3HepretTudeckue YpoBHW U
NoAyPOBHW, aTOMHble op6uTany. CnapeHHble 1 HecnapeHHble 31eKTPOHbI. OCHOBHbIE
3aKOHOMEPHOCTW Pa3sMeLeHUs 31eKTPOHOB B aTOMax 3/1EMEHTOB MaibIx 1 60NbLINX
NepnogoB. JNeKTPOHHbIe KOHGUrypaLuuuW aToMOB B OCHOBHOM U BO36YX/AeHHOM
COCTOAHUAX, NPUHLMA Mayau, NpaBuao XyHaa. s-, p-, d- n f-anemeHTsI.

OTtkpbiTe AN, MeHgeneesbiM NEPMOAMYECKOro 3akoHa W CO3jaHve
nepuoanyeckoli cucTemMsl 3nemeHToB. CoBpeMeHHas GopMyvpoBKa NepuoanYeckoro
3aKoHa. MPUUNHBI NepUOANYHOCTU CBOWCTB 3/1eMEHTOB. 3HaueHwe Nepuoan4eckoro
3akoHa. Mepuoasl, rpynnbl U MOArpynnbl B Neproanyeckoil cucreme. CBA3b CBOWCTB
3/IEMEHTOB W UX COeAVUHEHWIA C MONOXEHWEM B Mepuoaunyeckor cncreme. Metannbl
HeMeTannbl.

TUNbl XUMWYECKX CBA3GIA: KOBaneHTHas (noasipHas M HenonsipHas), MoHHas,
MeTannnueckas, BOA0POAHAs (MEXMONEKYNSPHAA 1 BHYTPUMONEKYNSPHAR). MexaHn3mbl
06pa30oBaHNst KOBAZIEHTHON CBA3W (C UCNO/Ib30BaHNEM HecCrnapeHHbIX 3/1eKTPOHOB 1 MO
[OHOPHO-aKLENTOPHOMY TUMy). DHeprusa CBA3W. [OTEHLMan NOHM3aunn, CPOACTBO K
3/1eKTPOHY, 31eKTPoOTpULIaTeNbHOCTb. BafieHTHbIe BO3SMOXHOCTW aTOMa.

Kpuctannuueckve n amopdHbie BelectBa. OCHOBHbIE TUMbl KPUCTANINYECKUX
peLleToK.

Knaccudukaums Xummyecknx peakuiin no pasanyHbIM Npr3Hakam: no M3MeHeHno
cTeneHel OKUCIEHNS aTOMOB, MO YMCY U COCTaBY NCXOAHBIX 1 06Pa3yHOLLIMXCA BELLECTB,
MO TUNYy pa3pbiBa KOBAJEHTHbLIX CBS3Ei (N0 MexaHu3my), Mo TennoBomy 3¢gexTy, no
Npu3HaKy obpaTtuMocTy.

OKWCANTENbHO-BOCCTAHOBUTE/IbHBIE  peaKkunun. [lpoueccbl BOCCTaHOBAEHUA W
OKUCNeHMA. BocCcTaHOBUTENN WU OKUCNTENN.

PacTBOpbl. PacTBOpbl KOHLEHTPUPOBaHHbIE W pa3baB/ieHHble, HacblleHHble W
HeHacbleHHblie, 3aBUCUMOCTb PacTBOPUMOCTU BELLLECTB OT UX NPUPOAbI, OT AaBNeHUA U
TeMnepaTypbl. Mpouecchl, Npoucxojauive Npu pPacTBOPEHUN PasnvtiHbIX BellecTs B
BOJe.

SnexTponuTNUeckas avccoupaums. CteneHb anccoumnaumun. CunibHble 1 cnabble
3NeKTPONUTLI, MIOHHbIE YpaBHEHUS peakLMiA. YC/I0BUS NPOTEKaHWS XMMUYECKVX peakLjnii



B pacTBoOpax 3/1eKTpoAuToB. CBOWCTBA KWUCIOT, OCHOBAaHWA 1 confel B cBeTe Teopuw
3/1eKTPONUTUYECKOI Anccoumanmn.

Pasgen Il. OCHOBbI HEOPraHMYECKOW XMUn

OCHOBHbI€e KN1acChbl HeOPraHU4YeckKnx BeLLecTB.

OKkcnab!, kKnaccudukaums okcuaos. CNocobbl MonyyYeHns okCnaos. VX dusnyeckune
N XUMnYeckue CBOWCTBA.

OCHOBaHUs, MX Knaccudukaums, crnocobbl MONYUEHNA U XUMUUECKVe CBOMCTBA.
LLleno4n. AMdoOTepHbIe rMAPOKCUAbI.

Knuenotsl, ux knaccudukaums, cnocobbl nonyveHuns, pusndeckne N xmmmnyeckme
cBOWCTBA.

Conu, vx knaccudurkaumsa, HOMEHKNaTypa, Crnocobbl MoNyqeHWs 1 XMMU4Yeckne
cBolicTBa. Fnaponns coneit. Kpucrannornaparbl.

MeTannel, UX MONOXeHWe B mepuoauyeckorn cucreme. Obuine ¢usnyeckre v
XMMUYecke CBOUCTBA METa/IOB. D/IEKTPOXMMUYECKUA PAJ HaMpsXXeHUs MeTannos.
Cnnasbl. Koppo3ua MeTanios 1 ee npeaynpexzeHue, OCHOBHbIE CNOCobbl MojyYeHs
MeTannos..

LLlenouHble MeTannbl, WX o6WaAsn XapakTepucTuka. HaxoxgeHue B NPUPOAE,:
CNocobbl NOMyYeHUs, GU3NUecKne U XMMUYecKne CBOMCTBA. BaxHeilllne coegniHeHUs
LW eNOoYHbIX METanNNoB, UX npumeHeHwe. MApPOKCUAbI HaTpua U Kanusa, nx nonydeHue,
CBOWCTBA U NpMeHeHne, KanuiiHble ya06peHus.

O6Was XapakTepucTuka 3NeMeHToB  rfaBHoiA  mogrpynnst Il rpynnbl
NepuoAVNYECKO CUCTEMBI, UX OKCUAbI W TMAPOKCUAbI. Kanbuuid, ero HaxoxjeHue B
npupoje, nonyyeHne, GuUsnyeckne u XmmMnuyeckme CBOCTBa. BaxHellune coegnHeHns
KanbLWsi, VX NOAyYeHue, CBOMCTBA U NpUMeHeHue, XKecTKoCTb BOAbI W Criocobel ee
yCTpaHeHvs.

ANIOMUHNIA. HaxoxaeHue B npupoge, noayyeHue, ¢usndeckne 1N xmmm4eckne
CBOWCTBA, npuMeHeHWe, OKCWA, TUAPOKCUA W CONU  ANIOMUHKSA.  KOMMeKCHbIe
coeguHeHUs antoMnHKs, MpegctasneHns 06 antoMocuInKarTax.

MeTannbl nobouHot nogrpynnbl VI rpynnbl (keneso, HVKeNlb, nnatuHa). Vix
3N1eKTPOHHOE CTPOeHMe. Xeeso, ero HaxoxjeHue B Npupoge, nosyyerue, dusnyeckmne
N XUMUYECKNE CBOWCTBA, npumeHeHne. OKCUAbl, TMAPOKCUABLI U CONM XKenesa, UX
nonyyeHne W CBOMCTBA. HVKeb U NNaTuHa, Ux ¢rsnyeckne N XMmyeckre CBOWCTBA,
rnpumMeHeHue.

MeTannbl MOBOYHLIX NOArPYNn (Medp, UWHK, TUTaH, XpoMm, MapraHeu). VX
3N1eKTPOHHOE CTPOEHME, HaxoXAeHWe B MpPVpPOAe, MO/ydYeHvie, usndeckne u



XUMUYeckme cBoNCTBa. OKCUABI, TMAPOKCUABI YU COAN 3TUX INEeMEHTOB.

Bogopos, ero o6wwaa xapakTepucTuka, HaxoxjeHwe B npupoge. W3otonel
Bogopoga. Cnocobel nony4veHUs BoAopoAda B nabopatopuvt U B MPOMbIWAEHHOCTH,
dusnyeckme n xmMmyeckmne CBOMCTBA, NPUMEHEHNe.

FanoreHbl, ux obuwaa xapaktepuctuka. CoeAvHEHWs TasoreHoB B NpuUpoge.
Mony4veHne ranoreHoB. [IpUMEHEHNE ranoreHos U UX coeguHeHnin. Xnop. MNonydeHve
x/iopa B naboparopui 1 B NPOMbILWIEHHOCTU. Ero ¢prsnueckme n xummyeckne CBONCTBA.
MMonyyeHne, CBOMCTBA N NPUMEHEHME X/I0POBOAOPOAA, CONSHOW KMUCNOThI N ee coneil.
CoeAnHEHNA C NONOXUTENbHBIMW CTENEHAMYW OKUCNEHUS X10pa.

Obwas xapakTepucTvka 3/eMeHTOB rfaBHon nogrpynnel VI rpynnb
nepuoanueckot cuctemol. Cepa, ee HaxoXAeHne B Npupoje, NoayyeHve, anaoTponus,
dusnyeckme U XxMMmnYeckne CBOWCTBA, NpUMeHeHue. OKCuabl Cepbl, UX NMoayvYeHue v
csoitcTea. CepoBoaopos v cynbduabl, UX NoayvyeHne n ceoinctea. CepHasa KUCIOTa, ee
3/IeKTPOHHOE  CTPOEeHWe, noaydveHue, Qusndeckme ©n  XUMUYECKne CBOCTBA,
npumeHeHue, Conu cepHoin kKMcNoTbl. CepHUCTas KUCNoTa 1 ee Conu.

Kucnopog. Ero HaxoxgeHne B npupoge. An1oTponus kucnopoga. MNoayyeHue
CBOWCTBA 030Ha. [MoslydyeHve KMCNOposa B nabopaTopriv M B NPOMbILIEHHOCTH, Ero
dusnyeckne n xmmmyeckme ceolictea. Ponb KNCNOPOZa B NPUPOAE, ero NPUMeHeHNe.

Boga. CTpoeHue Monekynbl BOAbl WM WMOHA [UAPOKCOHWA. dulnyeckme U
XYIMUYeckue CBOMCTBA BOAbl. [Mepokcmibl BOAOPOAA U METannoB, WX MOAyYeHue u
CBOWCTBA.

O6lias XxapakTepucTuka 3NeMeHTOB T[NaBHOW  nogrpynnst V. rpynnbl
nepuognyeckonn cuctemol. Pocdop, ero HaxoxgeHve B npupoge, NOAyYeHue.
Annotponua pocpopa, pusmueckme n XMmMmmnyeckme CBONCTBA, NpumMeHenHne, Pocduasl 1
dochuH. Okenapt ocopa(lll) v (V). FanoreHugesl pocdopa. OpTo-, MeTa- 1 gndocpopHasn
KUcnoTel. WX nosydyeHve u xumuyeckue csonctBa. Conn GOCHOPHOM  KUCNOTHI.
®ocdopHble yaobpeHus.

A30T, ero o06Llas XxapakTepucTvka, HaxoXxgeHve B Mpupoge, MoayveHue,
DNeKTPOHHOE CTpoeHWe Monekybl a3ota. Pusnyeckne N XMMMYeCcKe CBOKMCTBA asoTa.
HuTpuAapl. AMMUaK, CTPOEHME ero MoJieky/bl, NonyveHve, GuUsmMyeckne 1 Xxummyeckme
CBOWCTBA, NpuMeHeHune., OKCWAbl a30Ta WU asoTHas kucnota. CTpoeHWe Moaekybl
a30THOW KWCNOTbI, ee MNoAy4YeHVe U XMMWUYecKue CBOWCTBA, NMpuMeHeHme. CBOMCTBA
conelt a3oTHOM KNCNOTbI. A3OTHbIe YA06peH s,

Obwas xapakTepucTuka 371eMEHTOB T[NaBHOW nogrpynnel IV rpynnbl
NepnoanyYeckorl CUCTeMbl 31eMeHTOB. KpPeMHWH, ero HaxoxaeHue B Npupose,



nony4veHve, pusnyeckme U xmMmnyeckne CBONCTBA, NpnuMeHeHue. Okcna kKpeMHUK(IV)
KpeMHUWeBas KUC/10Ta, UX XumMuyeckne ceolictaa. Conv KPEMHNEBOW KUCIOTbI.

Yrnepog. Ero oblas xapakrepuctuka, HaxoxXpaeHwe B npupoge. AnnoTponus
yrnepoga. [llonyuyeHue yrnepoaa, ero ¢usnyeckme ©n XuUMUYecKMe CBOMCTBA,
npuMeHeHne., OKcuabl yrnepoja 1 yroasHasa kucnota. x nonydeHue v ceorictea. Conu
YroJIbHOM KNCAOTbI, UX NOAYyYeHne, CBONCTBA N NPUMeEHeHNe.

KauecTBeHHbIe peakL Ha HeopraHn4yeckne BewlecTsa 1 UOoHbI.

Pasgen lll. OcHOBHbIe TUMbI pacyeToB

PacyeT MONSIPHOW MacChl BELLEeCTBa UCXOAS U3 ero GOpMYnbl UK OTHOCUTELHOM
1 abCoNKTHOW NNOTHOCTW (AN5 ra3os).

PacueT KonmM4yecTBa BeLLEeCTBA UCXOARA U3 ero Macchl UM obbema (414 rasos).

MpuBeaeHVe obbema rasa K HopMasibHbIM YCN0BUSAM,

OnpezeneHne MaccoBbIX JONel 31EMEHTOB B BELLIeCTBE, UCXOAS 13 ero ¢opmybl.

Onpegenerve GopMynbl BeLLecTBa Ha OCHOBaHWM JaHHbIX 3/IEMEHTHOrO aHanun3a.

PacueT cocTtaBa pacTtBopa (MacCoBbIX A0/l PAaCTBOPEHHbIX BELLeCTB WUAU UX
MOASIPHBIX KOHLeHTpaLunii)

CrexnomeTpuyeckme pacyeThbl N0 YpaBHEHUAM XMMUYECKUX peakunin B MOASX (B
obbemax Ans peakumin c y4actvieM rasos)

HaxoxgeHue Ko3GPUUMEHTOB B YpPaBHEHUAX OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIX

peakuuii MeToAoM 3N1eKTPOHHOro 6anaHca.
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