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ITPOTPAMMA

BCTYITUTENIbHBIX UCIIBITAHUN M0 XUMHH B CEILCKOM XO3AHCTBE s NOCTYNAOIIHX
Ha o0y4yeHue 1o 00pa3oBaTeIbHbIM IPOrpaMMaM BBICILETO
o0pa3oBaHus - mporpaMmam OakasnaBpuara, IporpaMmaM CleLUaIuTeTa
B 2023-24 yuebHOM rony

1. [lepcuanosckuit — 2023




[IporpamMma BCTYNUTEIbHBIX UCIIBITAHUN 110 XUMHUHU B CEILCKOM XO35HCTBE
COCTaBUTEJIb: KaHJIWIAT TEXHUYECKUX HAYK, JTOLICHT [IxypakoBa E.A.

HporpaMMa BCTYIIUTCIIbHBIX HCIIbITAHUHN O6CY)KI[CH8, )41 O,Z[O6p€Ha Ha 3aCCIaHuM

KadeIpsl ecCTeCTBEHHOHAYYHBIX TUCIUIUIMH (PaKyIbTeTa SKOHOMUKHA M YIIPABJICHUS
npotokon Ne 9 ot 27.04 2023 r.

HporpaMMa BCTYIIUTCIIbHBIX HCIIbITAHUHN paccMOTpE€HA U 0;[06peHa Ha 3aCCJaHuH

METOJINIECKON KOMUCCUU (paKyJIbTeTa SKOHOMHUKHU U YIIPABICHUS
npotokon Ne 5 ot 10.05. 2023 r.

3aBeayouui kageapod eCTECTBEHHOHAYUYHBIX TUCIUILINH,
KaHJIUJIaT CEJIbCKOXO3SIMCTBEHHBIX HAYK, JOLICHT e bamenko E.I'
| b




IIPOI'PAMMA BCTYINUTEJBHBIX UCHBITAHUM 11O XUMUH
B CEJIBCKOM XO3SMCTBE
1. MOSICHUTEJIbHAS 3AIIMCKA

Hacrosmas  mporpamMma  IpeaHazHadeHa Ui NOCTYNAKOIIUX  I10
oOpa3oBaTeNpbHBIM  MpOrpaMMaM  BBICIIETO  OOpa3oBaHHsl -  [pOrpaMMaM
OakayiaBpuaTa, IporpaMMam CHeUaINTETA.

[IporpaMMa  BCTYNUTENBHOTO HCHBITAaHUS cHopMHpOBaHA C  Y4ETOM
HEOOXOJMMOCTA COOTBETCTBUSA YPOBHSI CJOKHOCTH JAHHOTO BCTYHHUTEIBHOIO
UCITBITaHUS YPOBHIO CJIOHOCTH EI'D 1o COOTBETCTBYIOILIEMY
001eo0pa3oBaTeIbHOMY MPEAMETY.

[IporpamMma pa3paboTaHa Ha OCHOBaHMM (HEAEPATBLHOTO TOCYJAPCTBEHHOIO
00pa30BaTEeNbHOrO CTAHJAPTa CPEAHEro OO0IIero O0O0pa30BaHUS, YTBEPKICHHOIO
npuka3oM MuHuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®epepauuu Ot
17.05.2012 1. Ne 413 u ¢enepanbHOro rocygapcTBEHHOT0 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOrO  00mero o0pa3oBaHUsA, YTBEPKIECHHOIO  IPUKA30M
MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne
1897.

Pe3ynbpTaT BCTyNnHUTENIbHOTO UCHIBITaHUS olleHuBaeTcsa o 100-6amibHol mKae.
MuHnMaibHOE KOJUYECTBO OajuioB, MOATBEPKAAIOIIEE YCIELIHOE MPOXOXKIACHHE
BCTYIIUTEJIBHOTO MCIBITaHUs, ycTaHaBinuBaeTcs yupeaureneM OPI'bOY BO Jlonckon
'AY.

2. COAEP/KAHUE ITPOI'PAMMBI
TEOPETUYECKHUE OCHOBbI XMW

CoBpeMeHHbIE MPEACTaBICHUS O CTpoeHUU atoma. CTpOoeHHE 3JIEKTPOHHBIX
000JI0YeK aTOMOB JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB: S-, P- U d-dJIEMEHTHI.
DnekTpoHHas KoHpurypauus aroma. OCHOBHOE U BO30YX IECHHOE COCTOSTHUE aTOMOB.

Ilepnonnueckunt 3akoH u Ilepuogmyeckas cucTeEMa XMMHUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB JJIEMEHTOB U HX

COEIMHEHUH T10 IIEPUOAAM U TPYIIIAM.



O6mas xapakrepuctuka metamuioB |A-I111A rpynn B CBs3U ¢ UX MOJOKEHUEM B
Ilepuonnueckoin cucreme xumudeckux odnemMeHtoB JI.M. MenneneeBa wu
O0COOEHHOCTSIMU CTPOCHHS X aTOMOB. [I[pUMeHEHHE 2JIEMEHTOB B arpOHOMHUH U TIPH
nepepadoTKe CeabX03MPOAYKIIUU.

XapakTepucTrKa NepexoHbIX AJIEMEHTOB (MU, IIMHKA, XpOMa, KeJie3a) Mo X
ITOJIO’KEHHIO B IIEPUOANYECKON CUCTEME XUMUYECKHX deMeHToB [[.1. MenneneeBa u
OCOOEHHOCTSIM CTPOCHMSI UX aTOMOB. 3HAUEHHUE DJIEMEHTOB B arpoOHOMUU W MPHU
nepepadoTKe CeIbXO3MPOAYKITHH.

O6mas xapakrepuctuka HemeTawioB IVA-VIIA rpynn B cBsizu ¢ ux
nonoxeHueM B [lepruonnueckoit cucreme xumuueckux snemeHToB J[.WM. Menneneesa
1 0COOEHHOCTSIMH CTPOEHUS UX aTOMOB. [[priMeHeHNe 77IEeMEHTOB B arpOHOMUU U TIPU
IPOU3BOJACTBE CEIIbXO3IPOAYKIIHH.

XuMu4eckas CBsI3b U CTpoeHue BenecTBa. KoBajgeHTHas XUMUYeCKast CBA3b, €€
PA3HOBHUIHOCTH M MEXaHU3MbI 00pa3oBaHus. XapaKTEPUCTUKN KOBAJICHTHOW CBS3U
(monsipHOCTH W 3HEprusi cBsa3u). MonHas cBa3p. Metammueckast cBa3b. Bopopoanas
CBSI3b. DJIEKTPOOTPULIATEILHOCTh. CTENEHh OKUCIICHHUS U BAJICHTHOCTh XUMUYECKHUX
DJIEMEHTOB.

BemectBa  MOJNEKYJIApHOTO W HEMOJIEKYJISIPHOIO  CTpoeHMs.  Tun
KPUCTAUIMYECKOW PEHIETKU. 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa H
CTPOEHHUS.

TernoBoit 3¢ (HeKT XUMHUUECKOW peaklui. TepMOXUMUYECKHE YPABHEHUS.

Xumudeckue  peakum.  Kimaccudukamus  XMUMHYECKUX  pPEakluid B
HEOPraHUYECKOM M opraHuyeckoil Xxumuu. CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3nmuuHbiX  ¢dakTopoB. OOpaTHMble W HEOOpATHMMBbIE XUMHYECKHUE PEaKIUu.
Xumuyeckoe paBHoBecHe. CMeElIEHME XMMHUYECKOTO pPaBHOBECUSI TOJ ACHCTBHEM
pa3IuyHbIX (AKTOPOB.

DJIEKTPOJIUTAYECKAsE JUCCOIMAIUS AJIEKTPOJIUTOB B BOJHBIX PacTBOpax.
CunpHbIe U crabbie AJIEKTPOIUTHI. Peakiinu noHHOTO 0OMeHa.

I'maponus coneii. Cpena BOJHBIX PACTBOPOB: KUCIAsd, HEUTpaabHas, IIEJIOYHAS.



Peakiuu okucnuTeIbHO-BOCCTAaHOBUTEIBHBIE. KOppO3us METaIoB U criocoObl
3aIUTHI OT HEE.

DJIEKTPOJIN3 PACIIABOB U PACTBOPOB (COJIEH, IIET0UEH, KUCIIOT).

WNonneiit (mpaBuiio B.B. MapkoBHUKOBA) M pauKaIbHBIN MEXaHU3MbI PEAKIU
B OPraHUYECKOW XHMUHU.

HEOPI'AHUYECKASA XMMHUA

Knaccudukanus HeopraHmdeckux BeriecTB. HoMeHKIIaTypa HEOpraHUYECKUX
BEILIECTB (TpUBUATbHAS U MEXAYHAPOHASA).

XapakTepHble XUMHUYECKME CBOMCTBA IIPOCTBIX BEUIECTB - METAJUIOB:
HICJIOYHBIX, ET0YHO3EMETbHBIX, ATFOMUHUS; TIEPEXOIHBIX METAUIOB (MEIH, IMHKA,
XpoMa, Keyesa).

XapakTepHble XUMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB - HEMETAJUIOB:
BOJIOPO/Ia, TAJIOTEHOB, KUCJIOPO/a, Cephl, a30Ta, (hocdopa, yriaepoaa, KpeMHUS.

XapakTepHble XUMUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX.

XapakTepHble XUMUUECKHE CBOMCTBA OCHOBAaHUM U aM(DOTEPHBIX TUIPOKCUIOB.

XapakTepHble XUMAYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XUMAYECKHUE CBOMCTBA COJICH: CPEAHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMEpPE COCTUHEHUN aTIOMUHUS U LINHKA).

B3anMocBs3p pa3IMuHbIX KJIACCOB HEOPTaHWYECKUX BelecTB. [[puMeneHune
HEOPTaHUYECKUX COCAUHEHUM B arpOHOMUU U TIPU NepepabOTKe CENbX03MPOAYKIIUH.

OPTAHUYECKASA XUMUA

Teopus CTpoeHUSI OPraHUYECKUX COCIMHEHUMN: TOMOJIOTHS U U30MEPUS
(CTpyKTypHasi U IPOCTPAHCTBEHHAs ). B3anMHoOe BiIMsIHUE aTOMOB B MOJIeKYJ1ax. THUIIBI
CBSI3€M B MOJIEKYJIaX OPTraHUYECKUX BEILIECTB.

I'ubpunm3zanust aToMHBIX opouTaneit yrieposaa. Pagukan. @yHkimoHaapHast
rpyIima.

Knaccudukanus oprannyeckux BemiecTs. HomeHkaTypa opraHu4ecKux

BEILIECTB (TpUBHATIbHAS U MEXAYHAPOIHAS).



XapakTepHble ~ XUMHUYECKHUE CBOMCTBAa  YIVIEBOJOPOJOB: aJKaHOB,
LIUKJIOAJIKAHOB, aJKEHOB, JHEHOB, AaJKWHOB, apOMAaTHYECKHUX YIJIEBOJOPOJIOB
(O6eHzoma u TOMTyONA).

XapakTepHble XMMHYECKHE CBOWMCTBA NPEACIbHBIX OJAHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB, (PEHOIOB.

XapaKTepHbIE XUMHUECKHE CBOWCTBA AJIbACTUIOB.

XapakTepHble XHMHYECKHE CBOMCTBA MpEAeNbHBIX KapOOHOBBIX KHCIOT,
CJIOKHBIX 3(DUPOB.

XapakTepHble XMMHYECKHME CBOWCTBA a30TCOAEPKAMMX OPraHUYECKUX
COEIMHEHU: aMMHOB U aMUHOKHCIIOT.

buonornyecku BakHbIE BEIIECTBA: XKUPbI, OCIKH, YII€BOAbl (MOHOCAXAPUIBHI,
Jcaxapu/ibl, MOIUCaXapuabl).

B3anmoCBsA3p OpraHMyYecKux CcoenuHEHuM. [IpuMeHeHume OpraHnYecKux
COEIMHEHHI B arpOHOMHUU U TIpU HepepabOTKeE CENbX03MPOTYKIUH.

METO/bI IIOZHAHHMA B XUMWU, XUMWA 1 )KU3HD

[IpaBuna pabotsl B ynabopatopun. JlabopatopHas mocyna u oOOpyaoBaHUE.
[IpaBuna Oe3zonmacHoCcTH TIpu pPabOTE C E€IKUMH, TOPIOYUMHU ¢ TOKCUYHBIMU
BEILECTBAMHU, CPEACTBAMU OBITOBON XMMUHU.

HayuHble MeTOAbl MCCIEOBaHMA XHMHUYECKMX BEUIECTB U MPEBPALICHUM.
Mertonsl pa3aeneHust CMecel U OYUCTKU BELIECTB.

Onpenenenue xapakTepa cpeibl BOAHBIX paCTBOPOB BellecTB. MHANKATOPEI.

KauecTBeHHbBIE peaKIIuM Ha HEOPTAHUYECKHUE BEUIECTBA U HOHBI.

KauecTBeHHbBIE peak OPraHUYECKUX COEUHEHUM.

OcHoOBHBIE CIOCOOBI MOJy4YeHUs: (B J1a0OpaTOpHM) KOHKPETHBIX BELIECTB,
OTHOCSAIIMXCS K W3YYEHHBIM KJIacCaM HEOPraHW4YecKuX coenuHeHuid. [lomyuenwne
yA0OpEHUi.

OcHOBHBIE CTIOCOOBI TIOJIYUYCHHS YTIIEBOIOPOIOB (B JIa0OpATOPHH).

OcHoBHbBIE CIOCOOBI TOJYYEHHUS] KHCIOPOACOAEPKAIMX COCIUHEHU (B

nJaboparopun).



OO6muue npeACcTaBiIeHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS BAXKHEUILIUX
BEILIECTB.

OOmme Hay4YHbIC MPUHIUIBEI XUMHUYECKOTO TPOU3BOACTBA (HA TIpUMEpE
MPOMBIIIUICHHOTO TMOJIYYEHUsI aMMHaKa, CepHOM KHUCJIOThI, MeTaHousa). [Ipupoansie
HMCTOYHUKH YTJIEBOAOPOJOB, UX MepepaboTka. BhICOKOMONEKYISIPHBIE COCTUHECHMUS.
Peakium nonvMmepusanuu v NoJMKOHAeHCAUnu. [lonmumepsr.

Pacuetsl mo xumudeckuM GopmysiaM U ypaBHEHUSIM PEaKIU.

Bpruncnenne Macchl  pacTBOPEHHOTO — BEHIECTBA,  COACPXKAILETOCA B
ONPEAEICHHON MaCcCe pacTBOPa C U3BECTHOM MAaCCOBOM JI0JIEH; BBIYMCIIEHUE MACCOBOM
JIOJIU BEILIECTBA B PACTBOPE.

PacueTsl 00bEMHBIX OTHOIIEHWI ra30B MPU XUMUYECKUX peaklusX. Pacuersl
MaccChl BEIIECTBA WJIK 00BEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WU
00bEMY OJTHOTO M3 YYaCTBYIOIIMX B peakiuu BemiecTB. PacueTsl TemnoBoro adexra
peaxkuuu.

Pacuersl mMacchl (0ObEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIUU, €CIIU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIUHU, €CIU
OJIHO M3 BEIIECTB JAHO B BHJIE PACTBOpPA C OINPEICICHHOM MACCOBOW JI0JEH
PacCTBOPEHHOIO BEILIECTBA.

Haxosxenne MosieKyIsapHOil (popMyIibl BEIIECTBA.

Pacuetrsl maccoBod M OOBEMHOM [J0JIM BBIXOJA MPOJYKTAa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

Pacuetsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COETUHEHHS B CMECH.

3. HIKAJIA OHEHUBAHUASI
MuHuMaapHOE KOJUYECTBO Oa/IOB JJIsi YCHENIHOM caauu coctaBisier 36.

MakcuMaiibHO€e KomuecTtBo 0ayuioB — 100.



