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BCTYNHUTENBHBIX MCTIBITAHAH 10 XUMUH C OCHOBAMH texHochepHOH 6€30IacHOCTH
JUTSL TOCTYMAKOIIUX Ha 00y4eHHE 110 0Gpa3oBaTebHBIM IPOrpaMMam BBICIIETO
o6pa3oBaHms - porpamMMaM OakanaBpHarta, TporpaMMam CIielidannTeTa
B 2022-23 yuyeGHOM Trozy

1. [lepcuaHOBCKUi ~2021



[IporpaMMa  BCTYMHUTENBHBIX — MCMBbITAHMH 1Mo XHMHH € OCHOBaMH
texiochepHoit HezonacHo

CTH,
COC ABUTECIIb: JIOIEHT % iy [llkypakoBa E.A.
C

[MporpaMma BCTYMMTENLHBIX MCIHbITAaHUHA oOcyxaeHa u oao0pena Ha
3accaHuu  Kadeapbl eCTECTBEHHOHAYYHbBIX JIMCLMIUIMH  BETEPUHAPHOIO

(axynbreTa MPOTOKOI Ne_ A oT
26. v& 2021 r.
Pac. morpena o onobpcHa Ha  sac€AaHuy METOAMUYECCKOH KOMMCCHUH

BeTcpuHapHOro (pakynbrera npotokon Ne /ot /509 2021 r.

3aBCAYIOUIMNA Kadeapbl ecTECTBEHHOHAYYHbBIX AUCLMIIIHH,
KaH HUAaT CelIbCKOX03sHCTBEHHBIX HAYK, JTOUCHT J’?ﬁuz// banenxo E.I.




MMPOI'PAMMA BCTYHNUTEJBbHBIX HCIIBITAHUM IO XUMUH C
OCHOBAMU TEXHOC®EPHOM BE3OITACHOCTH

1. HIOACHUTEJIbBHASA 3AIINCKA

Hacrosmas nporpaMMa rnpeaHazHadeHa JJis MOCTYMAIIIMX 10 00pa30BaTEIbHbIM
nporpamMmaM BbIcHIero oOpa3oBaHMsl - MporpaMmaM OakanaBpuaTa, IporpaMmmam
CHEeLUAINTETA.

[Iporpamma 06111€00pa30BaTENBHOTO BCTYUTENBLHOTO UCIIBITaHUs COPMUpPOBaHA
C YYETOM HE0OXOJAMMOCTU COOTBETCTBUSI YPOBHSI CJIOKHOCTH JIAHHOT'O BCTYIHUTEIBHOIO
UCIIBITAHUS YPOBHIO cl0kHOCTU EI'D mo cooTBeTCTBYIOIIEMY 00111€00pa30BaTEIbHOMY
IIpeaMETY .

[Iporpamma pa3paboraHa Ha OCHOBaHUHM (eAepaTbHOTO TOCYIAPCTBEHHOTO
o0pa3oBaTenbHOrO0 CTaHAapTa CcpeAaHero oomero oOpa3oBaHUs, YTBEPKIACHHOTO
npuka3zoM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012
r. No 413 u denepanpHOro rocy1apCTBEHHOT0 00pa30BaTENHLHOTO CTaHAAPTAa OCHOBHOTO
o0rmero oOpa3oBaHus, yTBEPKACHHOTO MPUKa30M MHUHUCTEPCTBAa 00pa30BaHuUs U HAYKU
Poccuniickont @enepanuu ot 17.12.2010 1. Ne 1897.

Pe3ynpTaT BCTYNHUTENBbHOTO MCHBITaHUS oleHuBaerca mo 100-0amibHOM mIKane.
MuHHManepHOE KOJWYECTBO OajuioB, TMOATBEPXKIAIONIEE YCIEITHOE MPOXOKICHUE
BCTYNIUTEJIBHOIO HCIBITAHUS, ycTaHaBiuBaercs yupenuteiaem PI'BOY BO lonckoit

I'AY.

2. COOEP/) KAHUE ITPOT'PAMMBI TEOPETUYECKUE OCHOBBI
XUMUN
CoBpeMeHHbBIE TPEICTABJIEHHSI 0 CTPOEHUH aTOMAa
CTpocHHE DIICKTPOHHBIX OOOJIOUEK AaTOMOB JJIEMEHTOB TICPBBIX YETBHIPEX
NICPUOJIOB: S-, p- U 0-3JICMEHTHI.
OnektpoHHas koH¢uryparus aromMa. OCHOBHOE W BO30YKICHHOE COCTOSIHUC

aTOMOB.



Ilepuoguuecknii 3axkon u I[lepuoanueckasi cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenaeseeBa

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COECIMHEHHI 0 MEPHOIaM
U Tpynmnam.

O6mas xapaktepuctuka metawioB |A-1IIA rpynn B ¢BA3M ¢ MX MOJOKEHHUEM B
[Tepuoguueckoii cucteme xuMuaeckux diemMenToB J[.M. MenneneeBa u 0COOCHHOCTSIMU
CTPOCHHMS UX ATOMOB.

XapakTepucTUKa MEePEXOIHbIX JIEMEHTOB (MM, IIMHKA, XpOoMa, *Keje3a) Mo UX
IIOJIOKEHUIO B NIEPUOJNYECKOM CHUCTEME XUMHUeCKuX 3ieMeHToB .M. MenneneeBa u
0COOCHHOCTSIM CTPOCHHMS X aTOMOB.

O6mmas xapakrepuctuka HemeTamioB |VA-VIIA rpymm B ¢Bsi3u ¢ uX MOJI0KEHUEM
B llepuomnueckor cucreme xummudyeckux odnemeHntoB J[.M. Menneneesa wu

0COOEHHOCTSIMHU CTPOEHUS UX aTOMOB.

XuMnueckasi CBSi3b U CTPOEHUE BelleCTBA

KoBanieHTHas XuMu4eckast CBsi3b, €€ Pa3HOBUAHOCTU U MEXAHU3MbI OOpPa30BaHUSI.
XapakTepUCTUKU KOBAJIEHTHOM CBS3U (ITOJISIPHOCTh U HEPrus cBs3M). loHHas CBA3b.

Merannuueckas cBsi3b. BogopoaHas cBsizb. DJIEKTpOOTpULATENBHOCTh. CTENEHb
OKHUCJIEHUS ¥ BAJIECHTHOCTh XUMUYECKUX JIEMEHTOB.

BemectBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI.

Tun KpUCTAIITNYECKOM peleTKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U

CTPOCHHUSI.

XuMn4yecKkue peakuuu

Knaccudukamuss XuMHUUECKHX peakuuid B HEOPraHMYECKOM W OpraHu4ecKon
XUMUHU.

TennoBoii a3 hekT XUMUYECKON peaKIuu.

TepMoxumudeckue ypaBHEHHUS.

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT PA3JINYHBIX (PAKTOPOB.

OO6paTumbie 1 HEOOpaTUMble XUMUYECKUE PEaKIIUU.



Xumuueckoe paBHoBecue. CMelnieHne XMMUYECKOr0 paBHOBECHUS IO IEUCTBUEM
pa3TUYHBIX (PaKTOPOB.

DIIEKTPOIUTHYECKAS AUCCOLMALMSA SJIEKTPOJIUTOB B BOJHBIX PaCTBOPAXx.

CunpHble U cradble AMEKTPOTUTHI.

Peakiuu nonnoro ooMeHa.

IM'uaponus coneid. Cpena BOJHBIX PACTBOPOB: KHUCasl, HEUTpaJibHAas, IIEJI0YHAS.

Peakiuu okucnIMTENHbHO-BOCCTAHOBUTENBHBIE. Koppo3usi meTaimioB U cnocoObl
3aILMTHI OT HEE.

DIIEKTPOJIN3 PACIIaBOB M PaCTBOPOB (COJICH, MIeT04eH, KUCIIOT).

Nownwnsriit (mpaBuwio B.B. MapkoBHIKOBA) U paauKalbHbBIN MEXaHU3MbI PEAKIIUi B

OpPraHUYECKON XNMUHU.

HEOPI'AHUYECKASA XUMUSA

Knaccuduxanuss nHeopranmveckux BemiecTB. HoMeHkiIatypa HEOpPraHWYECKHX
BEIIIECTB (TpUBHAIbHAS U MEXKIyHApPOIHAS ).

XapakTepHble XUMUYECKNUE CBOWCTBA MPOCTHIX BEUIECTB - METAJUIOB: IIECJIIOYHBIX,
HICJIOYHO3EMENBbHBIX,, ATFOMUHUS; TIEPEXOHBIX METAJUIOB (M€Y, IIMHKA, XpOMa, JKeJie3a).

XapakTepHble XUMUYECKHE CBOMCTBA IPOCTHIX BEMIECTB - HEMETAIUIOB: BOJIOPOAA,
TaJIOT€HOB, KUCJIOPO/a, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHS.

XapakTepHble XUMHUYECKHE CBONCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX.

XapakTepHbIe XUMHIECKHAE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX THAPOKCHIOB.

XapaxkTepHble XUMUUECKUE CBOUCTBA KUCIIOT.

XapakTepHble XUMUUECKUE CBOUCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX;
KOMIIJIEKCHBIX (Ha IPUMEPEe COCAMHECHUI aTIOMUHUS U [TUHKA).

BzaumocBs3n PAa3JIMYHBIX KIIAaCCOB HCOPTAHNYCCKUX BCHICCTB.

OPTAHUYECKASA XUMUA
Teopus CTpOECHHSI OPraHUYECKUX COSTUHEHUI: TOMOJIOTHS U U30MEPUS
(cTpyKTypHas U IPOCTPAHCTBEHHAsA). B3aumMHoe BIIMsIHHE aTOMOB B MOJIEKyJIaX. THIIBI

CBsI3EH B MOJICKYJIaX OPTraHUYCCKHUX BCHICCTB.



['uGpuaun3zanus aToMHBIX opOuTanel yriaepoaa. Pagukan. @yHkiuoHambHas
rpymma.

Knaccudukarus opranndeckux Beniects. HoMeHKIIaTypa OpraHndecKux BEIIeCTB
(TpuBHaTBHAS W MEXKIyHAPOIHAS).

XapakTepHble XUMHYECKHE CBOWCTBA YTJICBOJOPOJIOB: AJIKAHOB, IMHKJIOAIKAHOB,
AJIKeHOB, TMEHOB, AJIKWHOB, ApPOMATHYECKUX YTIEBOI0POI0B (O€H301a M TOIYOJIa).

XapakTepHble XUMUYECKHE CBOMCTBA MPEICTbHBIX OJHOATOMHBIX U
MHOTOATOMHBIX CITUPTOB, (heHOIa.

XapakTepHbIe XUMHUECKAE CBOMCTBA aJIbJICTH/IOB, MPEACITBHBIX KApOOHOBBIX
KHCJIOT, CJIO’KHBIX 2(UPOB.

XapakTepHbIe XUMHUUECKHAE CBOMCTBA a30TCOICPIKAIINX OPTaHUICCKUX
COCTMHCHHI: aMUHOB M aMUHOKHCIIOT.

buonornueckn BaxxHbIE BEIIECTBA: KHUPHI, OCIIKH, YTICBOIBI (MOHOCAXAPH/IBI,
JMICaxXapHIbl, TTOJIMCaXaPHIbI).

BzauMocBs3b OPTaHUYCCKUX COGﬂHHCHHﬁ.

METOABbI IO3BHAHUA B XUMHUHU, XUMUA U ) KU3Hb

JKCNepruMeHTAJIbHbIE OCHOBbBI XUMHUH

[IpaBuna pabotel B nabopatopuu. JlaGopaTtopHas mocyna u o0OpyIOBaHHE.
[IpaBuna 6e3omacHOCTH MpU padbOTE ¢ €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU,
CpelCcTBaMH ObITOBON XMMHH.

Hayunble METOIbI HCCIIE0BAHNSI XUMUYECKUX BEIIECTB U peBpallieHuil. MeTobl
paszeneHusi cMecell 1 OYUCTKU BEILECTB.

Omnpenenenue xapakrepa cpejibl BOJHBIX PacCTBOPOB BellecTB. HANKATOPHI.

KauecTBeHHbIe peakiiuyu Ha HEOPraHUUECKUE BEIIECTBA U UOHBI.

KauecTBeHHBIE pEaKIIMM OPraHUYECKUX COCAUHEHUN.

OcHoBHBIE c11OCOOBI IOMyUeHHUs (B 1a00paTOPUU) KOHKPETHBIX BEIIECTB,
OTHOCAIIUXCS K U3YYEHHBIM KJIaCCaM HEOPTaHUYECKUX COCTUHEHUM.

OcHoBHBIE cTIOCOOBI OTYUYEHHUS YTIIEBOAOPOIOB (B J1a00paTOpUH).



OcHoBHbIE CcHOCOOBI  MOMYYEHHS KHUCIOPOACOAEPKAIUX COeIUHEHU (B

1a00paTOPHn).

OO01mue npeacraBjieHUs 0 NPOMBILVIEHHBIX CIIOCO0AX MOJIy4YeHHU S
Ba)KHEHIINX BelIeCTB

[TonsiTue o MeTaTypruu: o01IUe CnocoOkl MoyydeHus: MetayioB. Oomue
Hay4YHbIE IPUHILINIIBI XUMHYECKOTO MMPOU3BOACTBA (HA IPUMEPE MPOMBIIIIIEHHOTO
MOJIyYSHHS] aMMHUaKa, CEPHOU KUCIIOThI, METaHOJa). XMMHUUECKOE 3arpsi3HEHHE
OKPY KaroLIEH cpenbl U ero nociueacTsus. [IpupoiHbie HICTOYHUKH YTIIEBOAOPOIOB, UX
nepepadoTka. BeICOKOMOIEKyIsIpHbIE COequHEHUs. Peakiiny nmonuMepusaiiu u
MOJIMKOHAEHcaUu. [lommmepsl.

IlimacTmaccel, BOJIOKHA, KAy4yKHU.

PacuyeTsl N0 XuMHYeCKUM (pOPMYJIaM U YPABHEHUSIM peaKIuii

Boluncnenne macchbl paCTBOPEHHOI'O BEIIECTBA, COAEPKALIErOCs B ONPEIEICHHON
Macce pacTBopa ¢ U3BECTHON MacCOBOM J0JIEH; BEIUUCIEHUE MAaCCOBOM JI0JIM BEILIECTBA B
pacTBope.

PacueTsl 00bEMHBIX OTHOIIEHHUI ra30B MPU XUMHUYECKHUX peakiusax. Pacuersl
Macchl BelllecTBa Wi 00beMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE WU
00BEMyY OJIHOTO M3 YYaCTBYIOIIUX B PeaKIiu BemecTB. PacueTsl TemmoBoro a¢dexra
peaKIuH.

Pacuetsl Mmacchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOIYKTOB PEAKIMH, €CIIU OJTHO
U3 BEILIECTB JJAHO B U30BITKE (MMEET MIPUMECH).

Pacuetsl Macchbl (00beMa, KOIMUYECTBA BELIECTBA) MPOAYKTA PEAKLMHU, €CIU OJTHO
U3 BEILECTB JIaHO B BUJE PacTBOpa C ONPEACICHHOM MAacCCOBOM J0JIEW PaCTBOPEHHOTO
BEIECTBA.

Haxoxnenue monekynasipHoil (popMyJibl BelecTa.

Pacuets MaccoBod WM OOBEMHON JOJM BBIXOJAa TPOAYKTa pEaKIUH OT
TEOPETUUYECKH BO3MOKHOTO.

PacueTsl MaccoBoi 1011 (Macchl) XUMUYECKOTO COEAMHEHHSI B CMECH.



HIxkajna onueHMBaAaHUA 1 MUHUMAJbHOE KOJIUYECTBO 02J1JI0B

MuHuMaJIbHOE KOJIUYECTBO OaJIOB JUIIsL YCHGIHHOﬁ caa4dr 3K3aMC€HaA IO XMMHUH C

OCHOBaMH TEXHOC(EpPHOH Oe30MacHOCTH cOCTaBiseT 36. MakcuManbHOE KOJIUYECTBO

oayuios - 100.



