[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: Makapos Anekceit Bnagummnposuy

[lomkHoCTb: W.0. AMpeKTopa TeXHONOTMYECKOTO Konnemka
[ata nognucanus: 13.12.2023 16:47:15

YHUKANbHBIA NPOTPAMMHbIiA KITHOY:
7f14295cc243663512787ff113 5

CTEPCTBO CEJIbCKOT'O X03SIIiICTBA POCCUMCKOM ®EJEPAIIAN

LJIbHOE FOCYIAPCTBEHHOE BIOJDKETHOE OFPA30BATEJIbHOE YUPEX/IEHUE BBICIUEIO OBPA3OBAHMA

CAMCKAN TOCYIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET -

MCXA nmenn KA. TUMHPSA3EBA»
(®I'BOY BO PTAY — MCXA nmenn K.A. Tumupsizesa)

PABOYAS [TIPOTPAMMA YUYEBHOW JTUCIUATIJIMHBI

«OY1.13 XUMUSI»

CnennaiabHocthb: 36.02.01 Berepunapus

Mockea, 20232,



COJEPKXAHHUE CTp.

. OBIIIASL XAPAKTEPUCTHUKA PABO‘-IEﬂ [NPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON YYEBHOU JUCIAITIMHBI

. CTPYKTVYPA " COJEP)KAHUE
OBIIEOBPA30OBATEJIbHOM YUEBHOM JUCIUTIIVHBI

. YCJIOBUA PEAJIN3ALINNA EABO‘IEI?'I HIPOI'PAMMBI
OBILEOBPA3OBATEJIbHOU YYEBHOU NMCIHMITIMHBI

. KOHTPOJIb 1 OLIEHKA PE3VJIbBTATOB OCBOEHU/I
OBILEOBPA3OBATEJIbHOU YYEBHOU N CIHMITIMHBI

3

6

16

19



1. OBIIASI  XAPAKTEPUCTHKA PABOUYEM TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCIUITJINHbI

IIporpamma yue6HOoro npeamera OY /.13 «Xumus» npeaHasHaueHa AJid U3y4eHUs
CTYA€HTAMHM  CHELMAIBHOCTH  CpPEAHEro  NpodeccHoHaJpHOro  00pa3oBaHus,
peanu3yromuii  00pa3oBaTENbHYI0 NPOrpaMMy CpeaHEero oomero oOpa3oBaHMsS B
npejenax OCBOSHUSI OCHOBHOM TMpodeccroHalbHOM 0o0pa3oBarenbHOi mporpammer CI1O
Ha 0a3e OCHOBHOIO 00ILero oOpa3oBaHMs MPHU MOJATOTOBKE CHELMAIMCTOB CPEIHETO
3BEHA.

1.2 ey ¥ NUIAaHMPYeMBbIe Pe3yJIbTAThI OCBOCHUS JUCHUIIIHHBI:

B pesynbrate ocBoeHUS y4eOHOW MUCIUTUIMHBI OOYYArOIIUICS TOJDKEH JOCTHYb
CJIEIYIOLIUE PE3YJIbTATHI:

JUYHOCMHbLE:

- YyBCTBO TOPJAOCTH U YBAXKEHUS K HCTOPUM U JIOCTHKEHUSIM OTCUECTBEHHOMU
XUMUYECKOM HayKd; XUMHUYECKM TpaMOTHOE TIOBEACHHME B MPOo(ecCHOHATBLHON
JESATEILHOCTH U B OBITY MPU OOpaIIEeHUU ¢ XUMUYECKUMH BEIIECTBAMHU, MaTepuaIaMu U
MIPOIIECCAMU;

- TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHHS W TMOBBINICHHS KBAIU(PHUKALKUUA B
n30paHHOM TpodeccHOHaTbHON ACSATENBHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH
XUMHAYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME UCIOIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOM HayKu U
XUMHUUYECKUX TEXHOJIOTUHN JIJIsl MOBBIMICHHUS] COOCTBEHHOTO MHTEIIIEKTYaIbHOT'O PA3BUTHS B
BBIOpaHHOM TPO(PECCHOHATIBHOM €SI TEIbHOCTH;

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEJIILHOM JEATEILHOCTH U OCHOBHBIX
WHTEJJIEKTYaJIbHBIX Omepaluid (MMOCTaHOBKHU 3aja4uu, GOpMyIUpOBaHUs TMIIOTE3, aHAIN3a
W CHHTE3a, CpaBHEHMS, OOOOIIEHUs, CHUCTEeMaTU3alluu, BBISBICHUS MPUYUHHO-
CJICICTBEHHBIX CBSI3€M, TMOMCKA aHAJIOroB, (OPMYJIUPOBAHMS BBIBOJIOB) MJIsi PEIICHUS
MOCTaBJICHHOW 3aJ]a4¥, IPUMEHEHUE OCHOBHBIX METOJ0B NTO3HAHUS

(Habmro/ieHHs, HAy4YHOTO OKCIIEPUMEHTA) IS W3Y4YeHUsS Pa3IU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MpodecCuoHaIbHOM cdepe;

- HCHOJIb30BAaHHE PA3JIMYHBIX HMCTOYHUKOB [IJIsI TOJYYEHUS] XUMHUYECKOU
uHpopMaly, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTh JJISi JOCTHKEHHUS XOPOIIUX
pe3yabTaToB B npodeccuoHaibHol chepe;

Ilpeomemmnwie:

- c(hopMHPOBAHHOCTh MPEACTABICHUNA O MECTe XMMHUU B COBPEMEHHOM HaydyHOU
KapTUHE MUpPa; TIOHUMaHUE POJIM XUMUHU B (POPMUPOBAHUU KPYro3opa U PyHKIIMOHATILHOU
IPAaMOTHOCTH Y€JIOBEKA IS PEIICHUS TPAKTUUECKUX 3a]1ay;

- BJIaJICHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHITUSMU, TEOPUSIMU, 3aKOHAMU
U 3aKOHOMEPHOCTAMH; YBEPEHHOE TMOJIb30BAHUE XHMHUYECKOW TEPMHUHOJIOTUEH H
CHUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHUS, UCIOJIb3YEMBIMHA B XUMUHU:
HAOIOZICHUEM, ONHUCAaHUEM, H3MEpPEHUEM, OKCIEPUMEHTOM; yMEeHHE 00pabdaThIBaTh,
OOBSCHATH PE3yJbTaThl TPOBEICHHBIX OIMBITOB W J€JaTh BBIBOJABI, TOTOBHOCTH H
CIIOCOOHOCTh MPUMEHSATHh METOIbI IO3HAHMSI IPY PEIICHUH MPAKTUUECKUX 3a/1a4;



- c()OpMUPOBAHHOCTH YMEHHS JaBaTh KOJWYECTBEHHBIE OLICHKU W IMPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSM;

- BJIQJICHUE MPaBWJIAMU TEXHUKH O€30MACHOCTU MPHU UCIOJIb30BAHUU XUMHUYECKUX
BEIIECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMM IO OTHOIICHUIO K XUMHUYECKON
uH(popMaIuu, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U  COJAEPXAHMUE OBIIEOBPA3OBATEJBHOM
JAUCHUTIJIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bup yueOHoi padoThI Ob6bem B
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOMH TUCHMILTHHBI 134
B TOM YHUCIIE:
-110 BU/IaM y4eOHBIX 3aHITHIA:
Jlexuuu, ypoku 56
JIabopaTopHble 3aHATHS -
[IpakTrueckue 3aHATHS 62
Koncynpranmmn )
CamocrosiTesibHasi padoTa 16
IIpome:xxyTounass arrecraums B opMe KOHTPOIbHOU padboThI (1 )
ceMectp), auddepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




2.2TeMaTH4YeCcKHUii IUIaH U coJiepKaHue YYeOHOMH TUCUMIINHBI

HanmenoBanme Conep:xanue yueOHOIro MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aAHATHS, Oo0bem YpoBennb
pa3aesioB U TeM caMoCTOsITe/IbHAsl padoTa o0y4arouierocs, Kypcosasi padora (mpoekr) (eciu 4yacoB 0CBOEHMS
IPEAYCMOTPEHBI), HHbIE BUAbI Y4e0HO0I pad0Thl B COOTBETCTBUH C Y4eOHBIM IJIAHOM
1 2 3 4
1 cemecTp
Beenenune Coaepxxanue yueOHOro MaTepuaJa
Hayunble METOIbI TO3HAHUS BEIIECTB U XMMHUYECKUX ABJICHUN. POJIb SKCIIEpUMEHTa U TEOPUH B 2 1
XuMHUHM. 3HayeHHWe xumuu npu ocBoeHuun npodeccuir CIIO u cneumansHoctedt CIIO
TEXHUYECKOTO Mpoduist mpodeccuoHaAIbHOTO 00pa30BaHMUS.
Pa3nes 1. O01masi M HeopraHuvyeckass XMMHA 92
Tema 1 OcHOBHBIE NOHATHS M 3AKOHbI XUMHUM 6
1.1. OcHoBHBIE Copepxxanue yuyeOHOro MaTepuasa
TIOHSTHS XUMHUH. CocraB BemecTBa. XUMHUECKHE dTeMeHTEL. CrocoObI CYIIeCTBOBAHNS XUMHUUECKUX JJIEMEHTOB: 6 1
OcHoBHbIE 3AKOHBL | o70\11 IpoCTEIE H CITOKHBIE BEIECTBA. BelecTBa TOCTOSHHOTO 1 IIEPEMEHHOTO COCTaBa. 3aKoH
XuMun MOCTOSIHCTBA COCTaBa BEUIECTB. BelecTBa MOJNEKYISIPHOIO W HEMOJIEKYJISIPHOIO CTPOCHHS.
N3mepenne BemecTtBa. Macca aToMOB U MOJieKysl. AToMHasi equHuIa Macchl. OTHOCUTENBHBIE
aTOMHasi U MOJEKyJsipHass Macchl. KonnuecTBO BellecTBa UM €QUHULBI €r0 U3MEPEHUs: MOJb,
MMOJIb, KMOJb. Yuciao ABoraipo. MonsipHast Macca. ArperaTHble COCTOSIHHS BEIIECTBA:
TBepJoe (KpUCTAIMYecKoe W aMop(HOE), )KUJKOe M ra3000pa3Hoe. 3aKOH ABOraJpo M €ro
CIIEICTBUSL. Mounsipablii 00bEM BEIIECTB B Ta3000pa3HOM COCTOSHUH. OObeIUHEHHBIN
ra3oBblii 3aKOH M ypaBHeHUe MeHnneneeBa—Knanelipona. CMecu BemiecTB. Paznuums mexnay
CMECSMH M XUMUUYECKIMHU COCTMHEHMSIMU. MaccoBasi 1 00beMHasl I0JIM KOMIIOHEHTOB CMECH.
Tema 2. Ilepuoanuecknii 3axoH u [lepnoanyeckas cucrema xumudeckux 3jemeHToB J[.U. MenaeiieeBa u crpoenue 16
aroma
2.1. llepuoauyecknii | Coaep:kanue yueOHOTro MaTepuaJia
3axon /[.H. [lepuonnueckuit 3akon .M. MenneneeBa. Otkpeitne .M. Menneneessim Ilepuoanueckoro 6 1
MenaeneeBa. 3akoHa. [lepuogmveckuii 3axkoH B dopmynupoBke J.M.Menneneesa. [lepnoandeckas Tabiuia

CrtpoeHue aToma.
3HaveHHe 3aKOHA
J.A. MenneneeBa

XUMHUYECKHX DJIEMEHTOB — Trpaduueckoe OTOOpaKeHHe Mepuoandeckoro zakoHa. CTpykrypa
MEePUOIUYECKON TaOJNUIBI: TepUoasl (Manble W Oonblme), TPynmbl (TJIaBHAas U TOOOYHAs).
Crpoenue atoma u [lepnonnyeckuii 3akon JI.11. Menneneea. ATom — ciioxHast yactuua. Aapo
(TpOTOHBI U HEUTPOHBI) U HIAEKTPOHHAST 0000uKa. M30TOmBI. CTpOEHNE AIMEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB MaJIbIX MeproJ0B. OCOOEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIIUX TEPHOJOB (TIEPEXOAHBIX AeMeHTOB). [loHaTne 06 opOuTansx. s-, p- u d-
opOuTanu. DIEKTPOHHbIE KOH(MUTYpalli aTOMOB XUMHYECKHX J3JeMeHTOB. CoBpeMeHHas




dopmynupoBka [lepuonngeckoro 3akona. 3Hauenue [lepuoanueckoro 3akona u [lepuoauaeckoit
cucTteMbl xuMuyeckux sieMeHToB J.M. MenneneeBa miis pa3BUTUS HAyKU M ITOHUMAaHUSA
XUMUYECKON KAPTUHBI MUPA.

CamocrosiTejibHas padoTa 10 3
Tema 3. CTpoeHune BeuiecTBa 12
3.1. Monnas Copnepxxanue yueOHOIro MaTepuaJa
XHMHY€eCKasl CBA3b. HNonHas xumuueckas cBs3b. KaTtmoHbl, ux oOpa3oBaHME W3 aTOMOB B pe3yibTaTe Ipolecca 4 1
KoBanenrnasn OKHUCJIEHHA. AHHMOHBI, UX 00pa3oBaHHE W3 aTOMOB B pe3yJbTaTe MPOIEcCa BOCCTAHOBIEHUS.
XHMHY€ECKasl CBA3b. HMoHHast CBSA3p Kak CBsA3b MEXIYy KaTMOHAMHM M AaHMOHAMHM 3a CYET D3JIEKTPOCTaTHYECKOIO
Merajuinyeckas nputTshkeHus.  Knaccuukamuss MOHOB: 1O COCTaBy, 3HAKy 3apsa, HAJTUYUIO THAPATHOU
CBA3b oOonouku. HMoHHbIEe KpHcTanueckue pemeTkd. CBOHCTBa BEIIECTB C HOHHBIM THUIIOM
KpUCTANTNYECKON pemerkn. KoBasieHTHas XuMudeckas CBsi3b. MexaHu3M 00pa3oBaHUS
KOB&JIGHTHOM CBsA3M (00-MEHHBI M JOHOPHO-AKLENTOPHBIN). JIEKTPOOTPHLATEIBHOCTb.
KoBasieHTHBIE TOJIsIpHAs U HENOJIApHAsA CBsI3U. KpaTHOCTh KOBaJICHTHOW CBsI3U. MOJIEKyIsIpHBIE
U aTOMHBIE KpHCTauIndeckue pemeTku. CBOMCTBA BEIIECTB C MOJIEKYJISPHBIMH M aTOMHBIMU
KPUCTAIIMYECKUMHU PEIIETKAMHU.
Meramnnueckasd cBs3b. MeTtalnudeckass KpPUCTAJUIMUECKAs peIIeTKa M MeTaUIM4YecKas
XUMHYECKast CBsI3b. DHU3NYECKHE CBOMCTBA METAJLIOB.
3.2. ArperaTHble ArperaTHble COCTOSIHMS BEIECTB M BOJOPOAHAs CBs3b. TBepaoe, *KHUAKOE M Ta3000pa3HOe 4 1
COCTOSIHMSI BellleCTB | cOCTOsiHMA BenlecTB. [lepexox BemiecTBa W3 OAHOTO arperaTHOrO COCTOSIHMSL B JPYroe.
¥ BOJOPOJAHAas cBsA3b. | BoxoponHas cBA3b.
Yucroie BemecTBa u | Yucrele BemecTsa U cmecu. [lonsATHE 0 cMecu BemecTB. [ OMOreHHbIE U TE€TEPOreHHbIE CMECH.
cmecn. {ucnepcanie | CocTaB cMeceil: 00beMHas U MaccoBas J0JIM KOMIIOHEHTOB CMECH, MAacCOBasl J0JIsI TpUMeceil.
cMecH IIpakTuyeckoe 3ansaTue Nel. Perienre pacueTHbIX 337a4 Ha HAXOKJIEHHE 00bEMHOI U 4 2,3
MacCOBOM J0JIM KOMIIOHEHTOB CMECH
Tema 4. Bona. PacTBopbl. D1eKTPOJUTHYECKAS THCCOIHAIUSA 8
Tema 4. Boaa. Conep:xanue yueOHOTro MaTepuaJia 2
PacrBopsbl. Bopa. Pacteopsl. PactBopenue. Bona kak pactBopurens. PacTBOpUMOCTE BEILIECTB. 4 1,2
JIeKTpoJuTHYecKass | HachilieHHble, HEHACHIIIEHHbIE, IEPECHIIIEHHbIE PAacTBOPbHl. 3aBUCUMOCTb PACTBOPUMOCTH
aucconuanus ra3oB, )KHJKOCTEH M TBEP/BIX BEIIECTB OT PA3JIUYHBIX (PAaKTOPOB.

MaccoBast 1011 paCTBOPEHHOT'O BEIIECTBA. DJIEKTPOJIUTHYECKAs UCCOLUANMS. DIEKTPOIUTH U
HEDJIEKTPOUTHI.  DJEKTPOJIUTHYECKas  Auccouuanus. MeXaHu3Mbl — 3JIEKTPOIMTHYECKON
JUCCOLMAIMU Uil BEIIECTB C PA3JINYHBIMU THUIIAMHM XUMHYECKON CBSA3H. ['MIpatupoBaHHBIE U
HETruApaTHPOBaHHbIE MOHBI. CTeNeHb SJEKTPOTUTHUECKON auccormanui. CuibHbIE U cladble
9NEeKTPONUTEL. OCHOBHBIE TIOJIOKEHUS TEOPHUU DIEKTPOJIMTUYECKOW aucconmanuu. Kucimorsl,
OCHOBAHUS U COJIM KAK MIEKTPOJIUTHL.




IIpakTyeckoe 3ansaTue Ne 2. [IpurorosiieHne pacTBopa 3aJaHHOW KOHLEHTPALIUU.

Tema 5. Kinaccupukanus HeOpraHu4ecKMX COeIMHEHUI U UX CBOMCTBA 12
5.1. Kucaotsl 1 ux Copnepxxanue yueOHOIo MaTepuaJa
CBOIICTBA. Kucnoter u ux cpoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, UX KIACCHU(PHUKALUS IO Pa3TUYHBIM 4
OcHoBaHMA M COJIM M | IPU3HAKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE€ TEOPUH 3JIEKTPOIUTUYECKON TUCCOLUALINY.
HX CBONCTBA. Oco0eHHOCTH B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHOW CEPHON M a30THOM KHCIOT C METaJUIaMH.
Oxcuanl 1 OcHoBHBIE C€HOCOOBI TOMydeHUs: KUCHOTH. OcHOBaHHMSI W WX cBoiicTBa. OCHOBaHHS Kak
OCHOBAHMSA M UX ANEKTPONIUTHI, HX KiIaccUPHUKAIuUs MO pa3IMYHbIM MpU3HAKaM. XHUMHUYECKHE CBOMCTBA
CBOlicTBa OCHOBaHUM B CBETE TEOPUHU AIIEKTPOJUTHUUECKON aAuccoruanuy. Pa3noxkeHne HepacTBOPUMBIX B
BOJie OcHOBaHUM. OCHOBHBIE CIIOCOOBI MoTy4eHust ocHoBaHui. Conu u ux cBoiictBa. Conu Kak
anekTpoiuThl. Conu cpeaHue, KUCIble M OCHOBHBbIC. XHMMHMUYECKHE CBOMCTBAa COJIEM B CBETE
TEOPUU DIIEKTPOIUTHYECKON auccoruanuu. CrnocoObl monydeHust coneil. ['muponu3 comeit.
Okcuapl u ux cBoictBa. CoseoOpasyronime u HecosieoOpasyrome okcuabl. OCHOBHEIE,
amM(pOTepHble U KUCIOTHbIE OKCHJABI. 3aBUCHUMOCTb XapaKTepa OKCHJa OT CTEHNEHHM OKHCIICHHS
00pa3yromiero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomydeHne OKCHUioB.
IIpakTuyeckoe 3ansaTue Ne 3. B3aumozeiicTBue coneit Ipyr ¢ Ipyrom.
IIpakTuyeckoe 3ansaTue Ne 4 Penienne skcriepuMeHTalbHBIX 331a4 1o Teme «Knaccudukanus
HEOPraHUYECKUX COEAVNHEHNN U UX CBOMCTBA»
Tema 6. XumMnueckue peakuuu 6
6.1. Copnepxanue yueOHOro Mmarepuasa
Kuaccupukanus Knaccudukanmst xumuueckux peakmuii. Peaknuu coeTmHEHUS, pa3ioKeHUs, 3aMEIICHNUS, 4
XHMHYE€CKHX oOMmeHa. [IpoMe:kyTOUHAsI aTTeCTAIUS -KOHTPOJIbHAsS padoTa
peakuui
2 cemecTp
6.2. Oxucaurenpno- | Karanutuueckue peakuuu. OOpaTumble 1 HEOOpaTUMBbIE PeaKIK. [ OMOreHHbIE U TeTepOTreHHbIE 2

BOCCTAHOBHTE/IbHBIC
peakuuu. Ckopocrb
XHMHYECKHX
peakuuii

peaknuu. DK30TepMUUECKUE U SHIOTEPMHUUYECKHE peakuu. TermnoBoil appekT XUMHUIECKUX
peakumii. Tepmoxumudeckue ypaBHeHHs. OKACIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN.
Crenenb okucienus. OKUCIUTENb U BOCCTaHOBIIEHUE. BoccTaHOBUTEND M OKMCIEHHE. MeTon
3JIEKTPOHHOTO OajaHca Al COCTABJICHUSl yPaBHEHUH OKHCIMTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii. CKOpOCTh XUMUYECKUX peakiuil. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIIUHM.
3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEAKLUI OT pa3nuyHbIX (PaKTOPOB: MPUPOIbI
pearupyromux BEUeCTB, UX KOHLICHTPALMH, TEMIIEPATyphl, IOBEPXHOCTH COIPUKOCHOBEHHUS U




UCTIOJIb30BAaHUS KaTaau3aTopoB. OOpaTUMOCTh XUMHUYECKUX peakuuii. O0paTuMble U
HeoOpaTHMBbIEe peakMi. XMMUYECKOe paBHOBECHE U CLIOCOOBI €r0 CMELICHHUS.

Tema 7. MeTa/lIbl 1 HEMeETAJLIBI

32

7.1. MeTaibl.
O01ue cnocoonl
NoJIy4eHHUs
METAJLJIOB

Coaep:xanue yueOHOro MaTepHaJia

Mertamibl. OcOOEHHOCTH CTPOCHHS aTOMOB U KpUCTA/UI0B. DU3HUYECKHE CBOMCTBA METAJLIOB.
Knaccudukanus MeTasioB 1Mo pa3iIuyHbIM MpU3HaKaM. XUMUYECKUE CBOWCTBA METAIIJIOB.
DIEKTPOXUMHUYECKUN Psil HAMPSDKEHU MeTalioB. Meraminorepmus. OO1ue criocoob
nonyueHust MmetayuioB. [lonstue o meramnypruu. [Ilupomeramnyprusi, THAPOMETAILTYPTUS U
anekTpometasuryprusi. CrizaBbl YepHBIE U [IBETHBIE.

7.2 HemeTaibl

Hewmertamnsl. OcoG6eHHOCTH CTpOeHHs aTOMOB. HeMeTasl — mpocThie BELECTBa. 3aBUCUMOCTD
CBOMCTB TaJIOT€HOB OT WX IOJIOKEHUS B TIEPHOANYECKOM cucteMe. OKHCIUTENbHBIC U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTHU OT MX MOJIOKEHUS B PALY
AJIEKTPOOTPHUIIATEIHHOCTH.

HpaKaneCKoe 3ausTue Ne 5. Pemrenue OKCIICPUMCHTAJIbHBIX 3a1a4

14

2,3

IpakTnyeckoe 3ansaTue Ne 6. O3HAKOMIICHHE CO CTPYKTYpaMH CEpOro M OeJIoro yyryHa.

CamocrosiTesibHas padoTa

Pa3nes 2 Opranndeckass XuMHsA

40

Tema 8. OcHOBHBIE
MOHATHSA
OpPraHu4YecKoi
XHMHH U TeOPHUs
CTPOEeHUs
OPraHuYecKux
coeTHHEHUH

Conep:xanue yueOHOTo MaTepHaJia

10

IIpeamer oprannueckoit Xumuu. IIpupoHbIE, HCKYCCTBEHHBIE U CHHTETUYECKUE OPraHUYECKue
BemecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHMYECKMMHU. BaleHTHOCTE. XuMH4yeckoe
CTPOEHHE KaK MOPSIAOK COCJUHEHU aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTHU. Teopus CTpOeHUs
oprannyeckux coennHeHnit A.M.bytnepoBa. OCHOBHBIE ITOJIOKEHHUSI TEOPUH XUMHUYECKOTO
cTpoeHust. M3omepus U u3oMepbl. XumMuueckue GopMyIsl U MOAETH MOJIEKYIl B OPraHUYECKOM
xumun. Knaccudukanus oprannueckux Bemiects. Kinaccudukanus BenecTs Mo CTPOSHUIO
YIJIEPOJHOTO CKelleTa U HATM4KIo0 (DYHKIIMOHAIBHBIX Ipymil. ['oMosioru u romosiorusi. Hauana
HomeHknatypel [UPAC. Knaccudukanus peakuuii B oprannyeckoit xumun. Peakiyu
IpUCOEANHEHN (THIPUPOBAHMSI, FAJIOT€HUPOBAHUS, THIPOraJIOT€HUPOBAHUS, THIPATALIUN ).
Peakiun otmienienust (AeruIpupoBaHus, 1eruaporaloreHupoBaHus, Aeruaparanun). Peakuun
3aMelleHus. Peakuyy usomepusanuu.

IIpakTnyeckoe 3ansitue Ne 7. MI3roToBIIEHHE MOJENIE MOJIEKYJI OPraHUYECKUX BEIIECTB.

Tema 9. Yruesogopoas! 1 X IPHUPOAHbIE HCTOYHUKH
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9.1 AnkaHbl.
AJikeHbl. JIMeHbI U
Kay4yKH

Coaep:xanue yueOHOT0 MaTepHaJia

AnkaHbl. AJIKaHbl: TOMOJIOTMYECKHN psJl, U30MEPUS U HOMEHKJIATypa AJIKaHOB. XHMMHUYECKUE
CBOMCTBA Q@JIKAHOB (Me€TaHa, 3TaHA). FOPEHME, 3aMEIICHUE, Pa3IOXKEHHE, ACTHAPHPOBAHUE.
[TprMeHeHHe anKaHOB HAa OCHOBE CBOMCTB. AJIKEHbI. DTUJICH, €r0 MOJy4YeHue (1eruIpupoBaHUuEM
JTaHa, JAENOJIMMEpHU3aluell MOoNMATUIEHa). ['OoMoJorudyeckuil psja, U3oMepus, HOMEHKJIATypa
QJIKEHOB. XMMUYECKHE CBOICTBA 3TWJIEHA: TOPEHHUE, KaueCTBEHHbIE peakiuu (0OecIBeUnBaHE
OpoMHOI BOJBI U pacTBOpa IEpMaHIaHaTa Kajus), rufparanus, noaumepusanus. [Ipumenenue
JTUJICHA HA OCHOBE CBONCTB.

Juenbl n kayuyku. [loHATHE O IMEHAX Kak YIVIEBOJOPOJAX C JBYMsS JIBOWHBIMU CBSI3SIMHU.
ConpsikeHHble AMeHbl. XMMUYECKHE CBOMCTBa OyTraaueHa-1,3 u n3ompeHa: oOeclBeuHMBaHHE
OpoMHOI BO/BI M MONMMEpHU3alus B Kaydyku. HaTypanbHblil 1 cuHTeTHUECKHE KayuyKu. Pe3nHa.

9.2. AJIKHHBI H
Apensl. IIpupoansie
HCTOYHUKH
yIJIEBOIOPO/10B.

Ankunbl. AnetuieH. XMMHUYECKHE CBOMCTBA aleTHIICHA: TOpeHHEe, 00ecIBeYHMBaHUE OpOMHOU
BOJIbI, MPHCOCIMHEHUH XJIOPOBOZOPOAAa M rujaparanus. lIpuMeHeHue areTruieHa Ha OCHOBE
CBOMCTB. MeXKi1accoBasi U30MEpUs C alIKaJAueHaMU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30j7a: TOpPEHHME, pEaKUUu 3aMELICHUS
(ramorenupoBanue, HuTpoBaHHe). [IpruMeHeHnme OeH3oima Ha OCHOBEe CBOMCTB. IlpuponmHble
HCTOYHUKH YIIIeBOAOPOAOB. [IpupoaHsbIif ra3: coctas, MpuMeHEHHE B KadecTBe ToruBa. HedTp.
CocraB u nepepabotka Heptu. [leperonka Hegtu. HedrenpoaykTs

IIpakTnyeckoe 3ansaTHe Ne 8. O3HaKOMIIEHHE ¢ KOJUIEKIMEH KaydyKoB M oOpa3laMu U3Ieuii
U3 PE3UHBI

Tema 10. Kucaopoacoaepxaiiue opranuyeckue coeJuHeHust

16

10.1. CniupThl.
DeHon

Coaep:xanue yue0HOro MaTepHaJia

Cruprel. [TomydeHnue sTanona OpoKeHUEM TITIOKO3bI U THApaTanuen sTuieHa. I uapokcuibHas
rpymnmna kKaxk ¢yHkunoHanbHast. [IoHsATHE 0 peeNnbHBIX OJJHOATOMHBIX CITUPTaX. XUMHUYECKHE
CBOICTBa 3TaHOJIA: B3aUMO/IEUCTBHE C HATPUEM, 00pa30BaHNE MIPOCTHIX U CIOXKHBIX YPHUPOB,
OKHCJIEHHE B anblerul. llpuMenenne 3TaHos1a Ha OCHOBE CBOMCTB. AJIKOIOJIU3M, €TI0
HOCJIEICTBHS U OPTaHU3Ma YeJIOBEKa U MPeyNpeKaeHuE.

10.2. ®enoa

Conep:kaHue y4eGHOr0 MaTepuasa

10
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FJ’II/IL[epI/IH KaK npcACTaBUTCIIb MHOIOAaTOMHBIX CITMPTOB. KauecTBennas pcakuusda Ha
MHOroaToMHble ciupThl. [Ipumenenue riunepuna. @enos. Guznyeckre 1 XUMHUYECKUE
cBoiicTBa (peHosa. B3aumHoe BIusHUE aTOMOB B MOJIEKYJIe ()eHOIIA: B3aUMOJICHCTBHE C
THJIPOKCUIOM HATpUs U a30THOU KucioTol. [Ipumenenue heHosa Ha OCHOBE CBOWCTB.
Anppaerunsl. [lonarue o0 anpaerunax. AjabAeTUaHAS TPyINa Kak (YHKIIMOHATLHAS.
dopmabaeru] U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBJIEHHE B
COOTBCTCTByIOH_II/Iﬁ CIIMPT. HOHy‘IGHI/Ie AIBACTUAOB OKHUCIICHUEM COOTBCTCTBYIOIHUX CITUPTOB.
[Tpumenenue popmainbaeruia Ha OCHOBE €ro CBOUCTB.

IIpakTuueckoe 3ansitue Ne O Osnakomiienue. PacTBopeHue riuIepuHa B BOAE U
B3aUMOJICCTBUE C TUJIPOKCUIIOM MEIU

10.3. KapO6oHoBble
KU CJA0ThI. Cl102KHbIE
3QUpHI U KUAPBI

Coaep:xanue yueOHOro MaTepHuaJia

KapOonossie kucnotsl. [lorstre o kapOOHOBBIX KHcnoTax. KapOokcuinbHas rpyra Kak
byHKUnOHaNbHAS. ['OMONOrnyeckuii s NpeAeabHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[TosryueHne kapOOHOBBIX KUCIIOT OKUCICHUEM aJIbAETUI0B. XUMUYECKHE CBONCTBA YKCYCHOM
KHCJIOTBI: 00IIMEe CBOMCTBA C MUHEPAJIbHBIMHM KHCIOTAaMH U PeakLus 3Tepudukanuu.
IIpuMeHeHne yKCyCHOM KHCIOTHI HA OCHOBE CBOWCTB. BrIcIIne )KUpPHBIE KUCIOTHI HA IPUMEpe
MaJIbMUTUHOBON U CTEAPUHOBOM.

Crnosxnble 3¢upsl U xupsl. [lomyuenue cnoxHbiX 3¢upoB peakiueil arepudukanuu. CloxHbie
3¢upsl B IpUpo/e, UX 3HaueHue. [IpuMeHeHne ciioxHbIX 3(pUpoB Ha OCHOBE CBOMCTB. JKHpBI Kak
cinoxHble 3gupbl. Kitaccudukanus xxkupoB. XMMHUUECKHUE CBOICTBA JKUPOB: TUAPOIIN3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne ;KupoB Ha OCHOBE CBOMCTB. MbLia.

10.5. YriaeBoabl

Conep:xanue yueOHOTo MaTepHaJia

VYrneBoabl. YTIeBobl, UX KiacCU(pUKALN: MOHOCAXapu sl (TII0K03a, (PYKTO3a), TUcaXapuiabl
(caxapo3a) u moaucaxapu bl (Kpaxmail U IeJUTi0II03a). [ TIoK03a — BEIIeCTBO ¢ JBONCTBEHHON
GbyHKIMEeH — anpAeTUAOCIUPT. XUMUYECKHE CBOMCTBA IITFOKO3BI: OKHCIECHUE B TITFOKOHOBYIO
KHCIJIOTY, BOCCTAaHOBIJIEHHE B COPOUT, CIUPTOBOE OpokeHHe. [[puMeHeHne TITFOK03bl Ha OCHOBE
CBOICTB. 3HaUEHUE YTIIEBOJOB B KUBOU MPUPOJIE U KU3HU dYenoBeka. [[oHATHE 0 peakIusax
TIOJIMKOH/ICHCAITUH 1 THPOJTN3a Ha IPUMEPE B3aUMOIIPEBPAIIICHHI: TITFOK03a «>TIOJIMCaxXapu/l.

Tema 11.
A3oTconepaxamme
opraHuveckKue
coeIMHEHUsI.
IMommepsI

Conep:kaHue y4eGHOT0 MaTepuasia

Awmunsl. [Tonstue 060 amuHax. AnudaTHdeckue aMUHBI, UX Ki1accuukamus U HOMEHKIATypa.
AHWIIMH KaK OpraHu4eckoe ocHoBaHue. [lomydenune aHuinvmHa u3 HUTpoOeH3o0sa. [Ipumenenune
AHWIMHA Ha OCHOBE CBOMCTB. AMMHOKHUCIOTHL. AMHHOKUCIOTBI Kak aM(pOTEepHBIC
T YHKIIMOHAIBHBIE OpPraHWYECKUE COCAMHEHUS. XHWMHUYECKHE CBOWCTBA aMHUHOKHCIIOT:
B3aMMOJICHCTBHE C ILEIOYaMH, KUCIOTaMH M JpPYr C JAPYroM (peakius MOJHUKOHACHCAINN).
IlentuaHas cBsi3b W noyMnentubl. [IpuMeHeHne aMHHOKMCIOT Ha OCHOBE CBOMCTB. beinkwu.
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[lepBuyHas, BTOpWUYHAs, TPETUYHAs CTPYKTYphl OenkoB. XHMMHUYECKHE CBOICTBAa OEJKOB:
rOpeHue, JieHaTypauusi, TUApPOJM3, LBETHble peakuuu. buonornueckue  QyHKUIUU
oenkoB.Ilonnmepsl. benku u nomucaxapuiapl kak Ouononumepsl. Ilmactmaccsl. Ilomydenue
HOJMMEPOB  peaklued IMOoJMMEepU3alud U IOJMKOHJEHCAlMH. TepMOIIacTUYHbIE U
TepMOpEaKTHBHbIE IUTacTMacchl. [IpencraBurenu muactmacc. BosokHa, MX Kiaccu(uKanus.
[Tony4yenue BoaokoH. OTaeabHbIE IPEICTABUTENN XMMUYECKHX BOJOKOH.

Koncyabranun

IIpome:kyTounas arrecranusi — A depeHIMPOBAHHDBIIN 3a4eT

Jl1st XapakTepUCTUKU YPOBHS OCBOEHUS y4eOHOI0 MaTepuaa UCIOoJIb3YITCs Cleyrolne 0003HaueHus:
1. — o3HakoMuTENBHBI (Y3HABAHUE N3YIEHHBIX OOBEKTOB, CBOWCTB);

2. — penpoayKTHBHBI (BBIIOJHEHHUE AEATENLHOCTH 110 00pasily, HHCTPYKIMH, METOAMYECKUM PEKOMEHIALMAM UM HOAPYKOBOACTBOM);
3. — NpOAYKTUBHBIH (IJTAHKPOBAHUE U CAMOCTOATENHLHOE BBIIOIHEHUE JEATENLHOCTH, PELICHHE IPOOIEMHbIX, CUTYallMOHHBIX 3aaHHUIA).

12



2.3 XapaKTepuCTHKA OCHOBHBIX BH/0B y4eOHOM

ACATCJIBbHOCTHU

Copaepxxanue o0y4yeHus1

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eATEJIbHOCTH
CTYIEHTOB (HA YPOBHE Y4eOHbIX /1efiCTBHI)

Baxkaeiinme xuMu4yeckKue
MOHATHSA

YMeHue 1aBaTh OIPEACIICHUE U ONIEPUPOBATH CIEAYIOIUMU
XUMUYECKUMHU MOHATHIMU: BELIECTBO, XMMUYECKUI DJIEMEHT,
aTOM, MOJIEKYJIA, OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJIIpHas
MacChl, MOH, aJUIOTPOIIHSL, U30TOIIbI, XUMUYECKAsI CBS3b,
NEKTPOOTPHULATEILHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM Ia3000pa3HbIX
BEIIECTB, BELECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO
CTPOCHHMS, PaCTBOPBI, DJIEKTPOJIUT U HEIIEKTPOJIUT,
MEKTPOJINTUYECKAS TUCCOLMALINSL, OKUCIIUTEND U
BOCCTAaHOBHUTEIb, OKACIICHUE U BOCCTAHOBJICHHE, TEINIOBOU
3¢ dEeKT peakium, CKOPOCTh XUMUYECKOH peaKIny, KaTalus,
XUMHUYECKOE PABHOBECHUE, YIVIEPOJHBIN CKEJIET,
(GyHKIMOHATIBHASI TPYIINA, H30MEPHUs, TOMOJIOTHS

OcHOBHBIE 32aKOHBI XUMHH

DopMyIMpoOBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBKA IPUYMHHO-
CJIEACTBEHHOMN CBA3M MEXKIY COJEP/KaHUEM 3TUX 3aKOHOB U
HalMCaHUEeM XMMHUYECKHX (OPMYI U ypaBHEHUH. Y CTaHOBKa
9BOJIIOLIMOHHON CYIIHOCTH MEHJEIIEEBCKON U COBPEMEHHOM
(bopMyIMpoBOK nepuoauueckoro 3akona /. 1. Menneneesa.
OOBbsicHeHHEe PU3NIECKOTO CMBICTA CUMBOJIUKU
NEPUOINYECKOH TaOIUIbl XUMUYECKUX 31eMeHTOB /1. 1.
MenpeneeBa (HOMEpOB JIEMEHTA, IEPUO/Ia, TPYIIIIbI) U
YCTaHOBKA MIPUUYNHHO-CIIEACTBEHHOMN CBSI3U MEXIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHHS CBOWCTB
3JIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B NEPUOAAX U
rpynnax. XapakTepuCTHKa 3JIEMEHTOB MajbIX U OOJIBIINX
IIEPUOJIOB I10 UX MOJ0KEHUIO B [lepronnueckoit cucreme /1.
N. Menneneesa

OcHoBHbIE TCOPUHU XUMHUHU

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT
CTPOEHUS aTOMOB 00PA3YIOLIMX UX XUMHUUECKUX HIEMEHTOB.
XapakTepucTHKa BaXKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJIBHOCTH 3TOH THnonoruu. O0bsCHEHUE
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS
KPUCTAIUIMYECKUX pemeToK. @OopMyIHpOBKA OCHOBHBIX
MTOJIOKEHNUN TEOPHUH IEKTPOJIUTHYECKON JUCCOLMALINN U
XapaKTEPHUCTUKA B CBETE 3TOW TEOPUH CBONCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX coeAMHEHUN. DOpMyIIHpOBKa
OCHOBHBIX IIOJIOXKEHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COCIMHEHUM U XapaKTEPUCTUKA B CBETE 3TOU
TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU N
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OcHoOBHBIEC TEOPUH XMMHH

VYcraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX IEMEHTOB.
XapakTepucTrKa BaXHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTENIbHOCTH 3TOU TUnojoruu. OObsicHEHHE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS
KPUCTAIUIMYECKUX peleToK. POpMyIMpOBKa OCHOBHBIX
IIOJIOYKEHUN TEOPUH DJIEKTPOJUTHYECKON JUCCOLMALIUU U
XapaKTEPUCTUKA B CBETE ITOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX coeAuHEHUN. POpMyIIMpOBKA
OCHOBHBIX II0JIOXKECHUN TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHMYECKUX COCIMHEHHUMN U XapaKTepUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX
COCTUHEHUN

BaxkHeilinue BemecTsa "
MaTepUaJIbl

XapakTepucTUKa CoCTaBa, CTPOCHUS, CBOMCTB, MOJIYUYCHHS U
npuMeHeHust BakHenmmx metauios (IA u I A rpynm,
AIIOMHMHMUS, JKeJle3a, a B €CTECTBEHHO-HAYYHOM IIpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHHIA.
XapakTepucTUKa cocTaBa, CTPOEHUS], CBOMCTB, IIOJyYEHUS U
npuMeHeHust BaxxHeimmx nemeramios (VIIL A, VIIA, VIA
TPYIII, a TaKXke a30Ta u Gocdopa, yriepoaa U KpeMHHUS,
BOJZIOPOJIa) U UX COEMHEHUN. XapaKTepuCTUKa COCTaBa,
CTPOEHHUSI, CBOMCTB, MOJIYYCHHS U IPUMEHEHHSI BaXKHEHIIINX
KJIACCOB YTJIEBOJOPOIOB (AIKAHOB, IUKIJIOAIKAHOB, AIKEHOB,
AJIIKUHOB, apEHOB) U UX HanboJiee 3HAYNMbBIX B
HapOJHOXO03SHCTBEHHOM IUTaHE MPEICTAaBUTENICH.
AHanornyHas XapakTepuCcTHKa BaXKHEUIITNX Mpe/ICTaBUTENeH
JPYTUX KJIACCOB OPTraHMYECKUX COSAMHEHUIA: METaHOMa U
3TaHoJIa, CJIOKHBIX 3PUPOB, )KUPOB, MBI, AJIbJIETUIOB
(bopmanbaeruoB U aneTanbaeruaa), KeTOHOB (alleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTBI, /sl €CTECTBEHHO-
Hay4yHOTO MPOQHIIS PEeACTaBUTENEH JPYTUX KIACCOB
KHCJIOT), MOHOCaXapu10B (TIFOKO3bI), TUCAXapUIOB
(caxapo3bl), monrcaxapuaoB (Kpaxmasa U IeJUTI0I036),
aHWINHA, aMHHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMAcC

XUMHYECKUN A3bIK U CHMBOJIMKA

Hcnonb3oBanue B yueOHOH U MpodecCHOHaTbHON
JEeATEIbHOCTH XUMUUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHune n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIN
MEXIyHAPOAHOW HOMEHKIIATYPE U OTPAXKEHHUE COCTaBA ITUX
COEIMHEHMH C MOMOIIBI0 XUMUYECKUX (popmyn. OTpakeHue
XUMHUYECKHX IIPOLIECCOB € MTOMOIIBIO YPABHEHUM XHUMHUYECKHUX
peakuuii
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XuMHYeCKHe peakunu

OObscHEeHNE CYITHOCTH XUMUYECKUX MPOLIECCOB.
Krnaccudukanus XuMHUeCKUX peakIHii 10 pa3IndHbIM
MIPU3HAKAM: YUCIIY U COCTaBYy NPOAYKTOB U PEAareHTOB,
TermoBoMy (G (eKTy, HarmpaBlIeHUIO, Ga3e, HATHIUIO
KaTaJIN3aTOpPa, U3MEHEHUIO CTEIIEHEN OKUCIICHUS JJIEMEHTOB,
00pa3yIoNIMX BEIeCTBa. Y CTAHOBKA NMPU3HAKOB OOIIETO U
Pa3JIMYHOTO B TUIIOJIOTMH PEAKLUH 11 HEOPTAHUYECKOU U
opranudeckoit xumuu. Kiaccuuunukanys BemecTs 1
IIPOLIECCOB C TOYKHU 3PEHUS OKUCIICHUSI-BOCCTAHOBIICHHUS.
CocrapnieHue ypaBHEHUHN peakiuid ¢ TOMOIIBIO METO/1a
aneKTpoHHOro 6ananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKLIUU U MOJIOKEHUS XUMUYECKOT O
paBHOBECHS OT Pa3IMYHBIX (PaKTOPOB

XUMHYECKHH IKCIIEPUMEHT

BeInonHeHne XUMHYECKOTO IKCIICPUMEHTA B IIOJIHOM
COOTBETCTBUHU C MpaBmiamMu Oe3omacHoctu. Habmoaenue,
(buKcanus U onrucaHue pe3yIbTaToB IPOBEICHHOTO
IKCIIEPUMEHTA

Xumunueckasi uHpopmanus

[IpoBeaeHne caMoCTOATENHLHOTO MOMCKA XUMUYECKON
WH(OPMAILINY C HCTIOIH30BAHIEM PA3TMIHBIX UCTOYHUKOB
(Hay4YHO-TIONYJIAPHBIX U3aHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTtepHeTa). Mcnonab30BaHUE KOMITBIOTEPHBIX
TEXHOJIOTHH J1s1 00pabOTKH U Nepesaul XUMHUYeCKOH
nH(OpMAaLIUY U €€ MPEACTABICHUS B pa3InYHBIX (opmax

Pacuyernbl mo xumuueckuM gopmy.iam
U YPABHEHUSAM

YcTaHoOBKa 3aBUCUMOCTH MEX/y KaUeCTBEHHOH U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
npoueccoB. Pelienne pacueTHbIX 3a/1a4 10 XUMUYECKUM
¢dbopmynaM U ypaBHEHUSIM

IIpopuiabHoe u npodeccHoHATBLHO
3HA4YUMOE COJAepPKaHHe

OObscHeHNE XUMUYECKUX SIBJICHUHN, TIPOUCXOSIIUX B
pupoe, ObITY U Ha Mpou3BoAcTBe. Onpenenenne
BO3MOKHOCTEN IPOTEKaHUS XUMUYECKUX IIPEBPALLECHNUN B
pa3nuuHbIX yciaoBusax. CoOtoaeHne npaBuil SKOJIOTHUECKU
IpaMOTHOTO OBEJCHUS B OKpy»Katomiel cpeae. OneHka
BIIMSIHUSL XUMHUYECKOTO 3arpsI3HEHNS OKPYXKArOIIe cpelibl Ha
OpraHM3M YeJIOBEKa U JPYTHE KUBBbIE OPraHU3MBI.
Cobnronenue npasuil 6€30MacHOro 0OpaleHust ¢ TOPIOYUMHU
Y TOKCUYHBIMH BEIIECTBAMHU, J1a00paTOPHbIM
obopynoBanueM. IloaroroBka pacTBOpoB 3aJaHHOMN
KOHIIGHTPALlMU B OBITY U Ha MPpOou3BoAcTBe. KpuTHueckas
OLIEHKa JIOCTOBEPHOCTH XUMHUYECKOH HH(popmanuu,
MTOCTYTAONIEN U3 Pa3HBIX HICTOYHUKOB
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3.YCJIOBUs PEAJIM3ALINN PABOYEM ITPOI'PAMMBbI

OBIIEOBEPA3OBATEJBLHOM JUCIUIIIUHBI
3.1 MaTepuajJbHO-TEXHUYECKOE o0ecneueHue

[Ipu peanmzanmu oOpa3oBaTEIBLHON MporpamMMbl 10 crenuaibHocTH 36.02.01
BerepuHapusi HCIONB3YIOTCSA CIASAYIONMIHE KOMIIOHEHTBI MaTepHUaIbHO-TEXHUYICCKON
0a3bl 151 U3yYCHUSI TACIIATTAHBI.

VYuebnas aygutopus 18 ma 30 mocamodHbIX MeCT Il HPOBEACHUSA YYCOHBIX

3aHATUI BCeX BUIOB (B T.4. MPAKTUYECKOW MOATOTOBKUA OOYYAIOIIUXCS), TPYNIOBBIX U
WHJVBUYAJIbHBIX KOHCYJIbTAlUM, TEKYIEro KOHTPOJISI U IPOMEXKYTOYHON aTTeCTalllH
no azapecy yia. IlpsaumnukoBa n.14 ctp. 6 yueOHsiii kopmyc 21. IlepconanbHbIi
KOMITBIOTEP C BBIXOJAOM B HWHTEPHET, 3KpaH [JIsI IPOEKTOpa, J0CKa MapKepHas,
MPOEKTOp, 2 KOJIOHKH, Yy4eOHBbIE CTOJBl, YYEHHYECKHE CTYyJNbsi, KJIaBHATYpa,
KOMIIBIOTEPHAsI MbIIlIb,HATJIAIHbIE TOCOOMS, MJIAKATH.

Jlexuuonunsie aynuropun 31 u 15 mo 120 mocamounsix mect. IlepcoHanbHBIN
KOMIIBIOTEP C BBIXOJOM B HMHTEpPHET, DKpaH Uil NPOEKTOpa, JAOCKa MapKepHasd,
OPOEKTOp, 2 KOJIOHKH, YYeOHBIE CTOJBI, YYCHHUECKHE CTYJbs, KIaBUATYpa,
KOMITBIOTEPHAs] MBIllb, HAIJISIAHBIE MOCOOWS, IUIAKAThl, CTEHJbl IO ajpecy VI
[TpstanmamKoBa A.14 ctp. 6 yueOHsIil kopmyc 21.

[Tomemenne a1 CaMOCTOSTENBHOW pPaOOTHI OOyYarOUIMXCs, ayauTopus 6, ¢
BBIXOJIOM B ceThb «VIHTEpHET» U JOCTyNIOM B D3JEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBaTeNbHyI0 Cpely yHuBepcurera mo aapecy yi. [IpsuummnukoBa 1.14 crtp. 6
yueOHbIil kopnyc 21, cnenuanu3upoBaHHass MeO€Nb: CTONbl YYEHHMYECKHE — 6 IIT.,
ctyibsi — 12. TexHuyeckue cpeacrtBa oOyueHus U Mmatepuansl: llepcoHanbHble
KOMITBIOTEPHI C BBIXOJIOM B UHTEPHET

— 6 .

[lomenienne myigs caMoOCTOSITENBHOW paboThl oOywarouuxcst — LleHTpanbHas
HayyHass Oubnmmorexka mmenu H.M. Xeneznosa mo anpecy JlucrBeHHu4Has amied, 2,
KOpI. 1, — YhTanbHBIE-KOMIIBIOTEPHBIE 3aibl (Ha 50 MOCaTO0YHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuens ne 00xX00UMBIX KOMNIEKMOG JIUUEH3UOHHO20 NPOCPAMMHO0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

2.1 YueOHass JuTepatypa ®W  pecypcbl HMH(OPMAIUOHHO-
o0pa3oBaTeJIbHOM  CpeAbl YHUBEPCUTETAa, BKJIKYasi IMepedYeHb  y4eOHO-
METOAMYECKOro odecrmevyeHHus1 I CAMOCTOATEIbHON PadoThl 00y4aroIUXCcs IO
AUCHHUIIMHE
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OcHoBHas quTEpaTypa:

1. TIlpecc, . A. O6mas xumus : yaeoHoe nocodue s cro / U. A. Ilpecc. — CaHkT-
[TetepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TexcT :

JIEKTPOHHBIH // JIaHb : 3JCKTPOHHO-OMOINOTEYHAS CHCTEMA.

2. JlutBunoBa, T. H. O0mas u Heopranuyeckas XuMus : yaeOHoe ocoOue Jj1s cro /
T. H. JIutrBunoBa, M. I'. JIutBunoBsa ; [lox o6mieit penakiueit T. H. JIutBuHOBO#M. —CaHKT-
[TetepOypr : Jlanb, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — TekcT : 37eKTpOHHBIH //
JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS

3. Tameena, O. C. ®usuveckas  KOJUIOUIHAS XUMHUS : yaeOHOE MocoOue s o /
O. C. I'ameeBa. — 6-¢ usn., crep. — Canxkt-IleTepOypr : Jlans, 2021. — 328 c. —ISBN
978-5-8114-7713-5. — Tekcr : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO- OMbIHMOTeYHAs
cuctema. — URL:

4. Hurmatymmun, H. T'. JlabopaTopHbie paOoThl O (hHU3HUECKO U KOJUTOUAHON
xuMuu : yueoHoe nocooue 11 cno / H. I'. Hurmartynnun, E. C. I'anueBa. — CaHKT-
[TerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Tekcr :

AIIeKTPOHHBIH // JaHb : 37EKTPOHHO-OMOINOTEYHAS CHCTEMA

5. Aunexkcanaposa, J. A. Heopranudeckast xumusi. TeopeTuuecKkre OCHOBBI U

1a00paTOPHBIN MPAKTUKYM : Y4eOHUK Juist crio / J. A. AnekcanapoBa. — 2-€ u3/l.,

crep. — Cankr-IletepOypr : Jlanp, 2021. — 396 ¢. — ISBN 978-5-8114-8214-6. —
Texcr : anexTponHbIi // JIaHb : 3EKTPOHHO-ONOIMOTEYHAS CUCTEMA. .

6. Kanycrtuna, A. A. O6mias u Heopranudeckas xumus. [IpakTukym : yueOHOe
nocobue s cro / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3z.,crep. —
Cankr-IletepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —Tekcr :
AIIeKTPOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAST CUCTEMA.

7. Ilpecc, . A. Opranuueckas xumus : yueoHoe nocooue s cno / K. A. Ilpecc. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 432 c. — ISBN 978-5-8114- 8976-3.
— TekcT : anexkTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

JlonoiHMTE ILHAA JTUTEpPATypa:

1. TaiaykoBa, b. M. Texnuka u TeXHOJIOTHA Ja00OPATOPHBIX paboT : yueOHOe
noco6wue st cro / b. M. T'alimykoBa. — 6-e u3zg., crep. — Cankrt-IlerepOypr : Jlans,

2021. — 128 c. — ISBN 978-5-8114-7448-6. — TekcT : 21eKTpOHHBIH //JIaHb :
AIIEKTPOHHO-OMOJIMOTEYHAs CUCTEMA.

2. Kanyctuna, A. A. O6mias u Heopranudeckas xumus. [Ipaktukym : yueOHoe
nocobue s cro / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3z.,crep. —
Canxrt-IletepOypr : Jlanb, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —Tekcr :
ANEKTPOHHBIN // JIaHb : 31eKTpoHHO-OMOMMoTeunas cuctema. — 3. 1lleromuxuna, H. A.
Oo6mast xumus : yaeOnuk mis cro / H. A. llleromxuna, JI. B.Munaesckasi. — CaHKT-
[etepOypr : Jlanb, 2021. — 164 ¢. — ISBN 978-5-8114- 6897-3. — TekcT : 351eKTpOHHbIH //
JlaHb : 2NEeKTPOHHO-OMOIMOTEYHAs! CUCTEMA. .

4. Pe3nukos, B. A. COopHUK 33124 1 yNIPaXHEHUN TI0 OPTAHUYECKON XUMUH '

yaeOHoe mocodue st crio / B. A. PesnukoB. — Cankrt-IletepOypr : Jlans, 2021. —
336 c. — ISBN 978-5-8114-6514-9. — Tekct : »nekTpoHHBIN // JlaHb : 3JEKTPOHHO-
OubnuoTeuHas cucremMa.
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Y4eOHO-MeToAUYeCKIEe MATePHAJIbI:

1. MeTtoaudeckrne yka3zaHUs K MPaKTHYECKHM/JIa0opaTOpHBIM padoTam
(Onexrponnsit pecypc)/ Koposun IO0.U., I'opoxoB JI.B., — Mocksa: PITAY- MCXA,
2021 — ObC —«PTAY-MCXA»

HuTepHeT — pecypcnl

DNEeKTPOHHO-OMOIMOTEIHAS cucreMa PIAY-MCXA wum. KA.
Tumupszesa (nanee DbC) carit www.library.timacad.ru
Hayunast SIICKTPOHHAS OoubmoTeka «KubepJlennnka -

https://cyberleninka.ru/
CereBas 2JIeKTpOHHAs OMOIMOTEKa arpapHbIX By30B -https://e.lanbook.com/books

OOpaszoBaTenpHBIC  peCypchl ~ WHTepHeTa. Xmmus :  caWr. —  URL:
http://www.alleng.ru . — Pesxxum octyna: cBOOOIHBIN. —TEKCT : 3JICKTPOHHBIH.

Enunas  xomnexkumst uudpoBbiX  oOpaszoBarenbHbIX. . caWt. — URL:
http://www.school-collection.edu.ru  — Pexum pmocryma: cBoOomHbIA. — TekcT
AIEKTPOHHBIN.

Komnekmuss «EcTecTBEeHHOHAay4YHBIE SKCHEPUMEHTBI»: xumusa : caWt. — URL:

http://experiment.edu.ru . — Pexxum noctyna: cBoOOHBIH. — TeKCT
. DJIEKTPOHHBIN.
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4KOHTPOJIb U OIIEHKA PE3YJHBTATOB OCBOEHHSI YUYEBHOM

JTUCLHUTIJIMHBI
4.1.

q)Ole)I U METOAbI KOHTPOJA U OLICHKU PE3YyJbTaTOB oﬁyqunﬂ

Pe3ysabTarsl 00yyeHus

DopMbI U METObI
KOHTPOJISI U OLIEHKHU
pe3yabTAaTOB O0y4YeHHs

JIuunocmmuute pe3ynvmamaol:

- YYBCTBO TOPAOCTH U YBWKEHHUS K HCTOPUU U JOCTHKCHHUAM
OTEUECTBEHHON XMMHUYECKOH HAayKH; XUMHYECKH IPaMOTHOE IOBE/ICHHE B
npoeCCUOHATBHON ~ JIESTENPHOCTA W B OBITY MNpU  OOpameHuu C
XMMHYECKHMH BEIECTBAMH, MaTepHaIaMU U IPOLIECCaMH;

- TOTOBHOCTh K MPOAODKEHHIO OOpa3oBaHUS W TOBBILICHUS
KBam(UKaMu B HM30paHHON MPOQPECCHOHATBHON JESATENbHOCTH |
O00BEKTHBHOE OCO3HAHUE PO XUMHUYECKIX KOMIIETCHIIUN B 3TOM;

- YMEHHE HCIHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHYECKON
HAyKH ¥ XHMHWYECKHX TEXHOJOTUH JUIS TIOBBIMICHHS COOCTBEHHOTO
MHTEJUICKTYaJbHOTO  pa3BUTHS B  BBIOpAaHHOW  NpodeccroHanbHON
NeSTeTbHOCTH;

Memanpeomemnmule pe3ynvmamot:

- HCTIOJIb30BAHNE PA3ITUYHBIX BUIOB MIO3HABATEILHON ACATEIBHOCTH
U OCHOBHBIX  MHTEIUICKTYAJIIbHBIX OIepanuii (IIOCTaHOBKM 3a/1ayH,
(dbopMyIIMpOBaHHS TUIIOTE3, aHAJIM3a W CHUHTE3a, CPAaBHEHUS, 00OOIICHMS,
CHCTEeMaTH3alluy, BBIABJICHUS NPUYMHHO-CICICTBEHHBIX CBSA3€H, IMOWCKa
aHaJoroB, (OPMYJIUPOBAHHUS BBIBOJIOB) Ui PEIICHHS ITOCTABICHHOM
3a7a4M, TPUMEHEHNE OCHOBHBIX METO/IOB TIO3HAHUS

(HaOnroieHUsl, HAYYHOI'O SKCIIEPUMEHTA) AJI U3yUYEHUs pa3InyHbIX
CTOPOH XUMHUYECKUX OOBEKTOB M TMPOILECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPOGECCHOHATBHOM cdepe;

- HUCMOJIb30BAaHUE PA3IMYHBIX HMCTOUYHUKOB Ui  TOJTYYEHUS
XUMHAYECKOH WH(POpMAIMK, YMEHHE OIECHUTh €€ JOCTOBEPHOCTH JUIS
JOCTHKEHUS XOPOLIMX Pe3yJbTaToB B MpodeccuoHanbHOM chepe;

Ilpeomemmnuie pe3ynromamot:

- c(hOpMUPOBAHHOCTh TMPEACTABICHUN O MECT€ XUMHUU B COBPEMEHHOU
HAyYyHOM KapTHHE MHUpaA; MOHUMAaHHE POJIM XUMHUH B (DOpPMHpPOBAHHUH
Kpyroszopa M (yHKIMOHAJIbHOM TI'PaMOTHOCTH 4YeJNOBEKa MJii pPELICHUS
MPAaKTUYECKUX 3a]1a4;

- BJIAQJICHHE OCHOBOIIOJIATAIOIIMMHM XMUMHYECKUMU IOHATUSMH, TEOPHUIMU,
3aKOHAaMU UM 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XHMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIaICHUE OCHOBHBIMU METOZaMH HAay4YHOI'O ITI03HAHMS, UCIIOJIb3YEMbBIMU B
XUMHH: HAOJIOJAEHHEM, ONHMCAHUEM, H3MEPEHHEM, HKCIEPUMEHTOM;
yMeHue o0pabarbiBaTh, OOBSACHATH PE3yabTaTbl MPOBEIECHHBIX OIBITOB U
JIeNIaTh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MMPUMEHSTh METOAbI TO3HAHUS
IIPU PELICHUHU NTPAKTUYECKUX 3a/1a4;

- chOpMHUPOBAHHOCTh YMEHMsI JaBaTb KOJMYECTBEHHBbIE OLEHKU W
MIPOU3BO/IUTH PACUYEThI 10 XUMHUECKUM (POpMYyTIaM U YpaBHEHUSM;

- BIIaJieHHE TpaBUJIAMU TEXHUKH O€30MacHOCTU MpPH HCIOIb30BAHUU
XUMUYECKUX BELIECTB;

- c(OpMUPOBAHHOCTb COOCTBEHHOW TMO3WLMU IO OTHOIIEHUIO K
XMUMHAYECKON MH(OpMaIiy, NoJay4aeMoi U3 pa3HbIX HCTOYHUKOB.

Tekymuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- BBITIOJTHEHUE
MPaAKTUYECKOU
paboThI
(MHAUBUTyaNTbHAS
dbopma paboThI)

[Ipomexyrounas
aTTecranus B hopme:

1 cemectp —
KOHTpOJIbHAs paboTa

2 cemecTp —
nuddepeHIMpPOBaHHBIN
3auer

MeTton npoBeaeHus
IIPOMEKYTOUYHON
aTTecTaluy 2
CEMECTpA: BBINOJIHEHUE
KOMILJIEKCHOTO 3aJaHUs




