[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

E?ﬂ?;HEOi’l?%ﬁ%E“ SRRIETEPETBO HayKu 1 BEICIIero oGpasoBanms Poccniickoit deneparmu

Nara noanucarns: 0SREIIEPATIBHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
YHMKANbHbI NPOrPaMMHBIA KNHOY: BBICIIIETO 06pa30BaHI/I}I

Ba276ecs3et Tci8erbeed e PEAEH AR it rodynapcreennbii yauBepeuter uM. A.H. Kockirnua

(Texnonoruu. Jluzaiin. MickyccTBO)»

YTBEPXIAIO
[IepBpIii MPOPEKTOP — IPOPEKTOP 1O

30BaTEeIbHOU JCITCILHOCTHU
L&mM6I/IL[KHfI

« H » W 20 22 1.

Kominemx ®I'BOY BO «PI'Y um. A.H. Koceirnaay

PABOYAS [TPOTPAMMA YYEBHOM JUCIATIJIMHEI

EH.3 «XUMUS»

CnenuanbHocTtb: 43.02.03 CTUnrcTHKA U UCKYCCTBO BU3aXKa
®I'OC CIIO yTBepxkaen npukazomM MunobpHayku Poccun
ot «07» mast 2014 . Ne 467

Kpamudukanus — BuzaxxucT-cTrimcT
ITIporpamma moAroToBKU — 0a30BBIi
dopma MOArOTOBKU — OYHAs

Mockaa, 2023 1.



[Iporpamma yuebno#t aucturmummasl EH.3 «Xumus» paspabotana Ha 0OCHOBE
dbenepanbHOTO  TOCYIapCTBEHHOTO  00pa30BATENBLHOTO  CTaHJApTa  CPEIHETO
npodeccuonanbroro odbpazoBanmst (OI'OC CIIO) mo 43.02.03 Crunmuctuka u
HCKYCCTBO BU3aXa.

Opranuzanust pazpadboruuk padoueit nporpammel: ®I'BOY BO «PT'Y um.
A.H. Koceiruna (Texnomnoruu. [uzaitn. ckyccTBO)».

Kadenpa: «Heopranmueckoii 1 aHaTUTUUECKOU XUMUN.

Pazpaboruuk: IlonstaCKas Hanexna AJIeKCaHIPOBHA, JIOLICHT,
IIpEno/iaBarelib KoJIeIxKa.



COJIEP)KAHUE

[TacTIOpPT PAOOYEH TIPOTPAMMBL. ... .vveentseneteenteeteeaneeenneeaneeenneennenanns 4
CTpyKTypa U collepKaHUe YUYCOHOM JUCIUTUIMHBL. . ..o .veneeneeneeeneenennenn. 6
VYcnoBus peanuzaiuu paboueid mporpaMMbl y4eOHOM TUCIUIUIMHEL. . ........12

KoHTposib 1 OLIEHKA Pe3yJIbTaTOB OCBOECHUS TUCHMIIIMHBL. .. ....eveenee.... 13



1. TACIIOPT PABOYENA TPOTPAMMBI  YYEBHOI
TV CTUTLIAHBI

1.1. Mecro y4yeOHOWI AMCUMINVIMHBI B CTPYKType OCHOBHOM
npogeccuoHaIbLHOM 00pa30BaTEILHON IPOrPaAMMBbI:

VYuebnas aucummuimHa EH.3 «Xumus» sBiasercss BapuaTUBHOM YacThIO
MaTEeMaTH4YeCKOro M OOIIEro €CTeCTBEHHOHAYYHOro IMKiIa MpodecCHOoHATLHON
obOpasoBarenpbHOM mporpammbl B cooTBercTBUM ¢ PI'OC mo cnenuaabHOCTH
43.02.03 CTuincTUKa U UCKYCCTBO BHU3aXka.

1.2. Hesb U iIaHMpyeMble pPe3yJibTaThl 0CBOCHHUS JUCHUILINHDI:

B pesynbrare ocBoeHus Y4YEOHOW IUCUUILIMHBI OOYyYarolIUHCS TOJIKEH
YMETR:

- Ha3bIBaTh M3y4YaeMbl€ BEIIECTBA MO TPUBHUAIBLHOW WM MEXKIYHApOAHOM
HOMEHKJIATypE;

- OIPEJIEIISITh: BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHUYECKHUX SJIEMEHTOB,
TUII XUMUYECKOM CBSI3U B COCIUHEHMSIX, 3apsiJl MOHA, XapaKTeP CPelibl B BOAHBIX
pacTBOpax HEOPraHWYECKUX W OPraHUYECKHX COECAUHEHUSAX, OKHUCIUTEIb U
BOCCTAHOBUTEIb, MPUHAJJICKHOCTh BEHIECTB K PAa3HBIM KJIACCAM HEOPTaHUYECKUX
Y OPTaHUYECKHUX COCIMHEHMIA;

- XapakTepHU30BaTh: OJEMEHThl MaJbIX IMEPHUOJOB IO IIOJOKECHUIO B
[Tepuonnueckoit cucreme J[.MI. MennaeneeBa; oOnme XUMHYECKHE CBOMCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKHUX
COCJIMHCHUN; CTPOCHUE M XHMHUYECKHUE CBOMCTBA M3YUYCHHBIX HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHEHHUM;

- OOBSCHSTH: 3aBUCHMOCTHh CBOMCTB BEIIECTB OT WX COCTaBa W CTPOCHWS,
OpUPONY XHMMHYECKOW CBA3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOW H
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XHMMHYECKOW pEakiuu | TOJIOKEHUE
XUMHUYECKOTO PABHOBECHUSI OT Pa3IMYHBIX (PAKTOPOB;

- BBINOJHATh XWMHWYECKHUM SKCIEPUMEHT: IO PACIO3HAHUIO BAXKHEHIINUX
HEOPTraHWYECKUX U OPraHUYECKUX COCIMHCHUN;

- pemaTh: pacueTHBIC 3aJ]auH 110 XUMHUUSCKUM (OPMYIIaM B YPABHEHUSIM.

B pesynprare ocBOeHHsA Y4YEOHOW IUCUMIUIMHBI OOyYarolUHCsA TOJIKEH
3HATB:

- BaXXHEWIIME XUMHUYECKHUE TOHATUS: BEUIECTBO, XMMHUYECKUN 3JIEMEHT,
aToM, MOJIEKyJla, OTHOCHUTENbHAs arOMHasT M MOJIEKYJsIpHash Macchl, HOH,
alJIOTPONHUsl,  U30TONBI,  XHUMHYECKas  CBS3b,  AJIEKTPOOTPHULATEIHHOCTD,

4



BaJICHTHOCTh, CTEMEHb OKHMCIEHHUS, MOJb, MOJSpHAs Macca, MOJSPHBIA 00BEM
ra3000pa3HbIX BEIIECTB, BEMIECTBA MOJIEKYISIPHOTO U HEMOJICKYIISIPHOTO CTPOCHHSI,
pPacTBOPBI, DIEKTPOJIUT M HEINCKTPOIUT, DICKTPOIUTHUCCKAS JTUCCOIUAIINS,
OKHCJIUTENIb ¥ BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE, TETUIOBOK 3(PdeKT
peakmuy, CKOPOCTh XMMHYECKOW PEaKIUH, KaTaln3, XHMHYECKOE DPaBHOBECHE,
YIJIEPOJIHBIN CKeNeT, PyHKIMOHATbHAS TPYyIIa, H30MEPHUs, TOMOJIOTHSI;

- OCHOBHBIE 3aKOHBl XMMHUU: COXPAaHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA
COCTaBa BEIIECTBA,

[Tepuonnueckuii 3akon .M. Meneneena;

- OCHOBHBIE TEOPUU XHUMHUHU: XHUMHYECKOW CBSI3H, DJICKTPOIUTHUECCKOU
JUCCOIIMAIINH, CTPOSHUSI OPTAaHUYCCKUX U HEOPTAaHUYECKUX COCTUMHEHUI;

- BQOXHCWINIME BEIIECTBA W MaTEPHAIBl: BAKHCUINE METAJIBI M CIUIABHI;
cepHas, CojsiHas, a30THAs U YKCYyCHasi KHUCJOTHI; OJIaropoiHbie ras3bl, BOIOPO/I,
KHUCIIOPOJI, TAJIOTEHBI, IIICIIOYHBIE METAJTbI; OCHOBHBIC, KHCIIOTHBIC M aM(pOTEepHBIC
OKCHUJIbl M TUIPOKCHUJIBI, IIEJIOUH, YIIIEKUCIBIA U yrapHbIH ras3bl, CEpHUCTHIN ras,
aMMUaK, BoJia, MPUPOJIHBIN Ta3, METaH, 3TaH, ITHIICH, alleTUJICH, XJIOPUJl HATPHs,
KapOOHaT W TUAPOKapOOHAT HaTpusa, kKapboHat u (Qocdar kambuus, OeH301,
METaHOJI M JTaHOJI, KapOOHOBBIE KHUCIIOTHI, CJIOXHBIC A(UPHI, KHUPHI, MbLIa,
MOHOcCaxapubl (TJII0KO3a), Iucaxapubl (caxaposa), mojmcaxapujibl (Kpaxman u
IEJUTION03a), aHWJIMH, aMUHOKHUCIIOTHI, OCITKH, UCKYCCTBEHHBIE M CHUHTETUYECKHEC
BOJIOKHA, Kay4yKH, TJIaCTMACCHI.

Conepxanue NUCHUILIMHBI HaINpaBICHO Ha (OPMHUPOBAHHUE JIMYHOCTHBIX,
METanpelIMETHbIX U mpeaMeTHbIx pesyasraroB  ®I'OC  cpemnero obmiero

oOpazoBaHus, a Takxke cienyromux oomux kommnerennuit ®I'OC CIIO.

HaumenoBanue wu | [lnanupyemble pe3yabTaThl

KO Oo0mme JucuuniInHapHbl
KOMIEeTEeHIIHH e

OK 2 TOTOBHOCTB K CaMOPa3BUTHIO, Paznuuaer BuIbI
OpranuzoBbIBaTh CaMOCTOSITENIbHOCTH U CEepBHCa;
COOCTBEHHYIO CaMOOMPEIEICHUIO; OCHOBHBIE
NeSITeNIbHOCTD, -OBJIa/ICHUE HaBbIKaMU KOHIIETILIUU
OTIPENIETSATh METOABI | y4eOHO-UCCIIeA0BaTEIbCKOM, MOTPEOUTETHCKOTO
M CIIOCOOBI MPOEKTHOM U COLIMATIbHOM JEATEIIbHOCTH; MOBEACHUS.
BBITIOTHEHUS

npodeCcCUuOHaTBHBIX

3a/1a4, OLIEHUBATh UX

3¢ PEeKTUBHOCTD U

Ka4yecCTBO.

OK3 a) OBJIaJICHUE YHUBEPCAIBHBIMU | YMEET  BBIIEIUTH
Pemarp npobnempl, | KOMMYyHUKaTUBHBIMU JI€UCTBUSAMU: 0COOEHHOCTHU
OILICHUBATh PUCKH U | ©) COBMECTHAsI ICATEIbHOCTB: COBPEMEHHOTO




MIPUHUMATh pBIHKA n
peleHus B ONPENCIIUTh
HECTaHJAAPTHBIX CTpaTeruyecKue
CUTYyalusX. neau pa3BUTHS
MPEANPUSITHS;
CpPaBHUTH
OCHOBHEBIC
KOHIICTIIINHI
cepBuca Mo psALy
MIPU3HAKOB npu
COCTaBIICHUU
TJIAHOB Pa3BHTHS
OK 4. - TOTOBHOCTB K CaMOpa3BUTHIO, npuobperenue
OcymecTBIsTh CaMOCTOSITCIILHOCTH U OITBITA
IIOMCK, aHAJIN3 U CaMOOTPEIEICHUIO; MIPUMEHEHUS
OIIEHKY -OBJIaJICHHE HaBBIKAMH OCHOBHEIX METOIOB
nH(popManuy, y4e0HO-HCCIIeI0BATEIHCKOH, Hay4yHOTO
HEOOXOMUMON I MPOEKTHOM U COLIMATIbHOMN JIEATEIIbHOCTH; MO3HaHM,
IIOCTAHOBKU U OBnazieHue yHUBEPCAIbHBIMU WCIIOJIb3YEMbIX B
penieHus KOMMYHHKAaTHBHBIMHU OUOIOTHH:
npodeccHoHaNbHBIX | JEHCTBUSIMMU: HaOII0ACHUS n
3aad, 0) coBMeCTHas JCSITEIHbHOCTD: OITMCaHUs
npodeccuoHaNbHOT | - TOHMMATh M HCIOIB30BaTh MPEUMYIIECTBA | JKUBBIX CHCTEM,
0 ¥ JTUYHOCTHOIO KOMAaHHOU U MIPOIIECCOB i
pa3BUTHSL. WHANBUAYATbHON pabOTHI; SIBJICHUI;
- MPUHUMATH TETTH OpraHu3aIHNH n
COBMECTHOM JIeSITEIILHOCTH, MIPOBEICHUS
OpraHU30BBIBATH U OHOJIOTMYECKOrO
KOOPAMHUPOBATH JEHCTBUS T10 €€ JKCIIEPUMEHTA,
JIOCTIDKEHHUIO: COCTaBIIITh TJIaH JIEWCTBUH, | BREIIBIOKSHUS
pacrpenensirTb THUIIOTE3,
pOJIM C YyY€TOM MHEHHI YYaCTHUKOB OOCYXIaTh | BBISBICHUS
pe3yabTaThl COBMECTHON PaOOTHI; 3aBHCUMOCTH
- KOOPJIMHUPOBATh U BBHITIOIHATH MEXITY
paboTy B yCIOBHSIX PEATbHOTO, HccIeayeMbIMU
BHPTYQJIBHOTO 1 KOMOWHHUPOBAHHOTO BCIIMYUHAMHU,
B3aMOJCHCTBHS; O0OBSICHEHUS
- OCYHIECTBJISITh TMO3UTHUBHOE CTPATETHYECKOE | MOTYyUECHHBIX
IOBE/ICHHE B pe3yJIbTaTOB Hu
Pa3IUYHBIX CHUTYAIMsIX, MPOSBISITH TBOPYECTBO | (POPMYITHPOBAHHS
¥ BOOOpakeHHE, ObITh MHUITUATHBHBIM BBIBOJIOB c
OBnajzieHue YHUBEPCATBHBIMU PETYISITUBHBIMU | UCIIOJIB30BAHHEM

NENUCTBUSIMU:

T') IpUHATHE ce0s U IPYTUX JIONEH:

- NPUHUMATh MOTHBBI M apryMEHTBl JIPYTHX
JIOAEH IIpH

aHAJIN3€ PE3YJbTATOB JEATEILHOCTH;

- TpU3HABaThb CBOE MPAaBO W MPaBO JPYTHX
JIIofeli Ha OIIMOKY;

- pa3BUBaTh CHOCOOHOCTH TMOHHMMATh MHpP C
MO3UIIMU IPYTOro YeIoBeKa.

Hay4HbIX IOHSITHH,
TEOPHUN U 3aKOHOB.




2. CTPYKTYPA W NPUMEPHOE COJEP)KAHWE YYEBHOMU
TV CHUTILIAHBI

2.1. O0beM y4eOHOM JMCHUIIMHBI M BUBI Y4eOHOH padoThl

Buna yueOHoii padboTnl Oovem uacos
3 ceMecTp /IS TOCTYIHUBIIUX MOCTIE Bcero
9 knacca, 1 cemecTp a1
noctynuBiux nocie 11 kaacca
O0bem oOpa3oBaTeIbHOM 51 51
NMPOrpaMMbl IMCHHUILIHHBI, B T.4.
OcHOBHOE co/iep:KaHHe, B T.U.

TEOPETHUECKOE OOyUCHHE 17 17
naboparopHas pabora 17 17
CamocTosiTesqibHast padoTa 17 17
IIpoMexkyTOUHAS aTTeCTALMS DK3amMeH DK3aMeH




2.2. llpuMepHBIN TeMAaTHYECKUH IUIAH U coAep:KaHue y4eOHou aucuumiannbl «XUMMUSA»

HaumenoBanmue Conepkanue y4eOHOT0 MaTepuasa, NPakTHYeCKUe padoThl, CAMOCTOSITeIbHASI padoTa Oo0bem Dopmupy
pa3nesnoB U TeM 00y4Jalomuxcs, Kypcoasi padoT (MPOEKT) (eciu npedycmompeHul) 4acoB eMble
KOMIIETeH
107071
1 2 3 4
Pasznen 1. Obwan u Heopeanuyeckas Xumus
Tema 1.1. Coneprxanue yaeOHOTO Marepuasa OK 2, OK
OcHOBHBIE Teopernyeckoe 3ansitue 1. 2 3,0K 4
TOHSITHUSI M 3aKOHBI | BeniectBo. ATroM. Mosekyna. Xumudeckuil anemMeHT. [IpocTblie u cloXkKHbIE BElIeCTBa.
XUMHH. Amnorponusi. [IpocTsie U CIIOXKHBIC BEeNIeCTBA. XUMHUYECKHUE 3HAKH U (HopMybl. OTHOCHTETHHBIC
aTOMHbIE Y MOJIEKYJIIPHBIE MACCBI.
KagyecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BemecTBa. KonnuecTBo BemecTsa.
CrexuomeTtpusi. 3aKOH COXpaHEHHsI MAaCChl BEILIECTB. 3aKOH MOCTOSHCTBA COCTABA.
3akoH ABOTaJpo U CIEICTBUS U3 HETO
CamocrosiTeqibHas pabora odyyaromuxcs 1 2
Tema 1.2. Conepxanue yuyeOHOTO Marepuana OK 2, OK
Iepuoguyeckuii Teopernyeckoe 3ansTue 2. 1 3,0K4
3aKOH U Otkpertue JI.U. Menaeneessim [lepuoanueckoro 3akoHa u ero popmynnpoBku. CTpyKTypa
Ilepuoauyeckas MEePUOANYECKON TaOMUIBL: IEPHOABI (Malible U O0JbIINE), FPYNIbI (TJIaBHAsA U TOOOYHAs).
cucremMa ATOM — crtokHas yactuna. SAnpo (MpOoTOHBI U HEUTPOHBI) U AIIEKTPOHHAs 000104Ka. M30TOTbI.
XHMHYECKUX [TonsiTre 06 opbutansx (s-, p-, d-). DMEKTpOHHBIE KOHPUTYPAITUH ATOMOB XHMHYECKHUX
3JIEMEHTOB anemeHToB [ — IV nepuonos.
A.A.MenneneeBa. | JlagoparopHas padora 1 2
Crpoenue aToma. MonenupoBanue noctpoeHus [lepuoandeckoit TaOIUITBI XUMUYECKUX AIEMEHTOB.
Tema 1.3. Coneprxanue yaeOHOTO Marepuasa OK 2, OK
Crpoenue 3,0K 4

Beliecraa.




Teopernueckoe 3ansitue 3.

BemiectBa MONEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. Bubl XUMu4eckoi cBsA3M (MOHHAs,
KOBaJICHTHAs!, METaJJINUeCcKasi, BOLOpoaHast). Tul KpUCTaIIIMUECKON PEIIeTKH.

MexaHu3M 00pa30BaHMsI KOBaJICHTHOM CBsA3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN).
OnexTpooTpuLareabHOCTh. KoBaseHTHBIE NOJISIpHAs U HEMOJspHas cBsA3Hu. KpaTHoCTh
KOBAJICHTHOM CBSI3U.

CamocrosiTesqibHas padoTa o0y4arommxcs 2

Tema 1.4. Coneprxanue yueOHOTro Marepuana OK 2, OK
Bona. PacTBopbl. Teopernueckoe 3ausiTue 4 3,0K4
JueKTpoMTHYeCK | Boma kak pactBoputeinb. PacTBOpUMOCTS BetecTB. HachlleHHbIC, HEHACBIIIICHHBIE,
asi AuccouanMs. IepeChILIEHHbIE pacTBOPbI. MaccoBast 10J11 pACTBOPEHHOI'O BEILIECTRA.

DNEeKTPOIUTHI U HEANEKTPOIUTHI. OCHOBHBIE MOJIOKEHUSI TEOPUH AIEKTPOTUTHUECKON

nucconuanuu. CTeneHpb MEeKTPOTUTHIECKON quccoranui. CUIbHBIE U ClIa0bIe SJICKTPOIUTHI.

KucnoTel, 0CHOBaHHA U COIH KaK DIIEKTPOJIUTHI.

JlaboparopHas pabora 2

IIpuroroBiieHHe pacTBOPA 3aJAHHON KOHIIEHTPALUH.
Tema 1.5. Coneprxanue yueOHOTO Marepuana OK 2, OK
Kaacenpurkanus Teopernueckoe 3ansitue 5 3,0K 4
HEOPraHU4eCKHX Oxcuapl. Homenknarypa, pusznyeckue u xumuyeckue cBoiictaa. [lomyuenue.
COCIMHEHHU M UX OcnoBanus. Homenkiatypa, pusnueckue 1 xummueckue cpoiictaa. [lomyuenus.
CBOIICTBA. Kucnorsl. Knaccuduxanus xucnor. Homenkiatypa, pusnueckue 1 XAMUYECKUE CBOMCTBA.

[Toyyenus.

Comu. Homenknarypa, ¢pusndeckue u xumuaeckue cBorictsa. [lomydenune. ['maponus conei.

CamocrosiTesqbHast paboTa o0yuyarommuxcs 3
Tema 1.6. Conepxanue yaeOHOTO Marepuana OK 2, OK
XuMuueckKue 3,0K4

peakmuu.




Teopernueckoe 3ansitue 6

Knaccudukanus Xumuueckux peakiuil. Peakiiuy coequHeHns, pa3iokeHus, 3aMelIeHus,
obmeHa. Karanurnueckue peakiuu. TernoBoit 3pdexkT XuMudyeckux peakuui.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakunu. CTeneHb OKUCIeHNs. MeToa 3IEeKTPOHHOTIO
OanaHca.

[ToHsiTHE O CKOPOCTH XMMHMUYECKUX peaKlui. [ OMOreHHbIe U reTeporeHHele peakuuu. GaxTopel,
BIIUSIOIIME HA CKOPOCTh XUMHUYECKUX PEAKIIUM.

OOparumble 1 HEOOpAaTUMBIE PEaKIH. XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMETIICHHS.

JlaboparopHas padora 3.

Peakuus 3amenieHust Meau Kene30M B pacTBOPE METHOIO Kyropoca.

Peaxmuu, naymme ¢ oOpa3zoBaHueM OcCajiKa, ra3a Uiu BOJIBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJACHCTBUS COJITHOM KMCIIOTBI ¢ METAJIIIaMU OT UX IPH-
pOIBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJISTHOM KMCJIOTOM OT €€ KOHLIEH-
Tpaluu.

3aBUCHUMOCTH CKOPOCTH B3aumojeiicTBus okcuaa meau (1) ¢ cepHoit kKuciaoToi ot Tem-
neparyphl.

Tema 1.7.
MeTaniabl n
HeMeTaJJIbI.

Conepxanue yueOHOTO Marepuana

Teopernueckoe 3ansitue 7

Mertannsl. Knaccudukanus MeTaisioB Mo pa3iuyHbIM Ipu3Hakam. Pu3ndeckrue U XUMUYeCcKue
CBOMCTBA METAJIOB.

DNEKTPOXUMUYECKUN Psii HApsDKEHU MeTamioB. O01re crocoObl TOTYyYeHUS METAIIJIOB.
CmnaBbl. DJEKTpOIU3.

Hemeranner. OcobeHHOCTH cTpoeHHs aTOMOB. OKHUCIUTENBHBIE M BOCCTAHOBUTEIILHBIE CBOHCTBA
HEMETAJIJIOB.

dusnvecKkrue 1 XUMUIECKHE CBOWCTBA TaJIOTEHOB, Cephl, a30Ta U docdopa.

OK 2, OK
3,0K4

CamocrosiTesibHas padoTa o0yyarommuxcs 4

Paspea 2.

OpzaH uueckasn xumun




Tema 2.1. Coneprxanue yaeOHOTO Marepuana OK 2, OK
OcCHOBHBIE Teoperudeckoe 3aHsTHE 8 3,0K 4
NMOHATHS IIpenmer oprannyeckoi xumu. IIprupoaHble, NCKYCCTBEHHBIE U CHHTETUYECKHE OPTaHUYECKUE
OpPraHn4ecKou BeLIECTBAa. Teopus CTPOEHMsI OpraHndeckux coennHeHnii A.M. bytneposa.
XHMHH U TeOpHs Knaccudukarus oprannyeckux Bemiects. Kimaccudukanus peakiuii B OpraHuueckoi XUMUH.
CTPOEeHUA

CamocTtosTeabHasi padoTa o0yuyawmuxcs 5
OpPraHn4ecKux
COeIMHEHUI.
Tema 2.2. Coneprxanue yaeOHOTO Marepuasa OK 2, OK
Yraesoaopoas U Teopernyeckoe 3ansaTue 9 3,0K4
UX IPUPOIHBIE Anxkansbl. [omonornueckuil psa, U30MepHsl 1 HOMEHKJIaTypa. XUMUUYECKHUE CBOICTBA.
HCTOYHHUKH. IIpumenenue.

Ankensl. [ omonoruueckuil psia, U3oMepHsi U HOMEHKIIaTypa. XMMUYECKHUE CBOMCTBA ATUIICHA.

[IpuMeHeHne 3TrIeHa Ha OCHOBE CBOWCTB.

Anxanuens! v kayuyku. [lonstue o auenax. ConpsiKeHHbIE TUEHbl. XUMUYECKHE CBOMCTBA

OyragueHa-1,3 u u3onpena. HatypanpHblil 1 CHHTETHYECKHE Kayuyku. Pe3una.

Anxusbl. AuetuieH. XUMUYECKHE CBOWCTBA alleTUiIeHa. [ [pumenenune aneruieHa Ha OCHOBE

CBOMCTB. MexXKiIaccoBasi U30MEpHs C alIKaJUCHAMM.

Apensl. benzon. Xumuueckue cBoiictBa OeH3zona. Ilpumenenne 6eH3051a Ha OCHOBE CBOMCTB.

[TpupoaHbie HCTOUHUKH YIiIeBo10pooB. [Ipuponusiit raz. HedTs.

JlaboparopHas pabora 4

I'openue Merana, STUIIEHA, AllETUIICHA.

OTHolIeHNe MeTaHa, 3TUJICHA, alleTHUIIeHa U OeH30J1a K pacTBOpaM NepMaHraHara Kajaus

1 OpOMHOI1 BOIE.

[Tomy4deHue >TUIEHA peakuuen AeTUAPaTalul dTaHOJIa, ALETUIICHA — TUAPOIU30M

KapOua KajabIlus.
Tema 2.3. Coneprxanue yueOHOTO Marepuana OK 2, OK
Kucnoponcoanep:xka 3,0K4




e OPraHu4eCKue

Teopernueckoe 3ansitue 10

coeIMHeHM . Cruprsl. [Tonyuenue sTaHoNa TuaApaTanyeid STUIeHa 1 OpoXKeHUEM TITIOKO3bI. [IpenenpHbie
OJTHOATOMHBIE CIUPTHI. XMMUUYECKHUE CBOMCTBA ATaHoJa. [I[puMeHeHre 3TaHoIa Ha OCHOBE
CBOMCTB. [ IHIIepUH Kak MpeaCcTaBUTENIb MHOTOATOMHBIX CIIUPTOB.
®enon. Gu3znyeckrue U XuMUYecKre cBoiicTBa (eHomna. [I[pumenenune geHona Ha OCHOBE CBOMCTB.
Anpaerunsl. [lonarue o6 anprerunax. @opmanbaerun u ero cBoicTsa. [lonydueHne anpaeruios.
[Tpumenenne Gopmabaeruaa Ha OCHOBE €ro CBOWCTB.
Kap6onossie kuciotsl. [TonsiTre 0 kapOOHOBBIX KHCIOTaX. [ OMOTOTrHYECKHit psil TPeIeTbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, TOJy4eHHE. XMMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI,
npuMeHeHue. Bricime sXupHbIe KUCITOTHI.
Crnoxxnbie 2¢upsl 1 xKupbl. [lomyderne cnoxapix 3gupos. CrioxkHbIe 3QUPBI B PUPOJIE, UX
3HaYeHUE, MPUMEHEHUE Ha OCHOBE CBOMCTB. JKHUpHI Kak ciioxkHble 2Gupbl. Kiaccudukanuys
KUPOB, XUMUUYECKHUE CBOICTBA, NpUMEHEHUE. MbLia.
VYreBoabl. Kimaccuduxamms: MoHocaxapuasl (Iroko3a, ppykTosa), nucaxapuisl (caxaposa),
noyuMcaxapuabl (Kpaxman, neuionosa). CBoicTBa MIIOKO3bl U IPUMEHEHHUE Ha OCHOBE CBOMCTB.
3HaueHUE YIIIEBOJOB B )KMBOM MPUPOJIE U )KU3HU YEJIOBEKa.
JladoparopHas paGora 5
OxucieHue crupTa B ajabAeru.
KagecTBeHHbIe peakiiu Ha MHOTOATOMHBIE CITUPTHI.
OkwclIeHne albJIeTHI0B U TIFOKO3bI B KHCIIOTY ¢ TTOMOIIBI0 ruapokcuaa meau (11).
KauecTBennast peakiust Ha kpaxmain. Kommekmnus 23pupHBIX Macet.
JlokazaTenbCTBO HEMPEIEIbHOTO XapaKTepa KUAKOTO KHUPa.
B3aumogeiicTBre mOK03bI U caxaposbl ¢ ruapokcuaom menu (11).

Tema 2.4. Coneprxanue yueOHOTO Marepuana

A3oTcoaep:kaime

OpraHuYecKue

coeIMHEeHUsI.

IMonumepsbl.
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Awmunsl. [lonsTue 06 aMuHax. Anudarndyeckre aMiuHbl, KIacCU(UKaLUsA 1 HOMEHKJIaTypa.
AHWINH, KaKk OpraHu4eckoe ocHoBaHue. [lonydyeHne aHnnMHa, IPUMEHEHNE HAa OCHOBE CBONCTB.
AMUHOKHCIIOTHI Kak aM(oTepHble OM(YHKIINOHATIBHBIE OPraHUYECKUE COSIMHEHNS, XUMUYECKHE
CBOMCTBA, IPUMEHEHUE HA OCHOBE CBOWCTB.

benxu. [lepBuuHast, BTopuyHasi, TPETUUHAs CTPYKTYPBI OEIKOB, XUMHUYECKUE CBOMCTBA U
ouonoruueckne GyHKINU OCIKOB.

[Tomumepsl. benku u monucaxapuasl kak ouornonumepsl. [Lnacrmaccesl. [lomydenne monumepon
peakiuen noJuMepu3alty U oNnuKoHaeHcanny. [IpeacraBurenu miacrmace. BonokHa, ux
kjaccudukanus, noiryderue. OTaeabHble MPEICTaBUTENN BOJIOKOH.

OK 2, OK
3,0K4

CamocrosiTeqibHast padoTa odyuarwmuxcs 6 (moAroToBKa K 3K3aMeHy) 4
[IpomexyTouHast arTecTanus (3K3aMeH) 2
Bcero: 51




3. YCJIOBUSI PEAJIN3AIIMN YUYEBHOW U CHOUTIIMHBI
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MaTepHAJIbHO-TeXHHYECKOMY
olecrneyeHH 0

Peanuzanus yueOHOM TUCHUIIIMHBI TpeOyeT HaNu4nsa y4ueOHOro kabuHera
OpPraHMYECKOW W HEOPTaHWYECKOU XUMHH. OH K€ MOXKET SIBIATHCS U
1a00paTOpHBIM KAOMHETOM JJIs BBIITOJIHEHUS IPAKTUYECKUX 3aHATHI.

Xumunyeckas 1abopatopusi, 000pyJOBaHHas BBITSDKHON BEHTUIISILIUEH,
1a00paTOPHBIMU CTOJIAMHU € TIOABEAEHHBIM BOAOIPOBOJIOM U PO3ETKAMHU
anekrponuTanusi. CtaHmapTHoe JaboparopHoe 000pyIOBaHNuEe, HAOOP XUMHUYECKOU
HOCYIbl U XUMUYECKHUX PEaKTUBOB I BHIOJTHEHHSI TAOOPATOPHBIX padoT.

J5ia peanu3anuy MporpaMMbl TUCHUTUTMHBI IPEAYCMOTPEHBI CIETYIOIIHNE
CHeIHaIbHbIC TIOMEIICHUS:

Ne | HaumeHoBaHMe OMeNIeHUH 1JIs1 IPOBeIeHUsI Anpec (MecTONoJI0KEeHUE)
1/n | BceX BUJOB y4eOHOIi 1eATeJIbHOCTH, MOMellleHNH I POBeleHus
Npe1ycCMOTPEHHOH y4eOHbIM IIJIAHOM, B TOM BCeX BUIOB YueOHOI
yucjie noMeleHus: 1J1s1 CaMOCTOSITeILHOMI AesiTeJIbHOCTH,
padoThl, ¢ yKazaHueM NepedyHsi 0OCHOBHOIO Npe1ycCMOTPEHHOI y4eOHbIM
000py10BaHMs1, Y4eOHO-HATIJISIAHBIX MOCOOMI 1 IJIAHOM

HCI0JIb3YeMOro IPOrpaMMHOI0 o0ecnedeHus

1| TeopeTtnyeckue 3aHATHSA

Aynutopun Ne 12 05, 12 07, 12 10.

[Mocagounsix Mect 115, paGouee mecto
MIPEToIaBaTelisl, OCHAIICHHBIC YIeOHOM MeOeIbI0;
MeJIOBasi JO0CKa, TEXHUICCKUE CPEICTBA OOyICHUS,
CITyallue IJisl TPeICTaBICHHs] HHPOPMaIUN yi. Manas Kanyxckas, a.1
OOJIBIIION AyTUTOPUH: IKPAH HACTCHHBIN, TIPOSKTOP.
Habops! 7eMOHCTpallMOHHOTO 000PYIOBaHUS U
y4eOHO-HATTISAHBIX TTOCOOUI, 00€CTICUNBAFOIIINX
TEMaTU4YECKHUE UILTIOCTPAIH, COOTBETCTBYIOIINE
paboueii mporpamMme AUCHUTUTHHBI.

0. | JJaGoparopubie pabOThI
JlaGoparopHble OMeneHus Kadeaps
[Tocagounbix Mect 29, paboyee MecTo yi. Manas Kanyxckas, 1.1
Mpeno/iaBaressi, OCHAIICHHbBIE y4eOHOH MeOeIbIo;
MeJoBasi T0CKa.

3. CamocrosrenbHas pabora

YuranabHbIHM 3a71 OUOTUOTEKH: TOMELCHUE IS

CaMOCTOSITENILHOM PabOThI, B TOM YHCIIE, HAy4HO-
. yi. Manas Kanyxckas, 1.1

MICCJIEZIOBATENBCKOM, TOTOTOBKH KYPCOBBIX U

BBIITYCKHBIX KBAJTM(PUKAIIMOHHBIX Pa0OT.

ITocagounsix mect 70




OopraHu3anuu.

Crennmaxu ISl KHUT, KOMIUIEKT yaeOHoi Mebenu, 1
pabodee MeCTO COTpYAHHUKA U 6 pabOUIHX MECT IS
CTYJICHTOB, OCHAIICHHBIC TIEPCOHATHLHBIMA
KOMITHIOTEpaMHU C MTOJIKIIOYCHUEM K CeTH
«HTEepHET» U 00CCIICUCHUEM JIOCTYIIA K
JJIEKTPOHHBIM OHOJIMOTEKAM U B AJIEKTPOHHYIO
UHGOPMAIMOHHO-00Pa30BaTEeIIbHYIO CPEAY

MeEoBast JOCKa.

0. [IpomesxyTouHast aTTecTanus
Aynutopun Ne 15 16, 17 18.
[Tocanmounsrx mect 29, pabouee MecTo

Tpeno/iaBaTessi, OCHAIICHHbIE y4eOHOH MeOeIbIo;

yi. Manas Kamyxckas, 1.1

3.2. MupopmannonHoe odecnevyeHue 00ydeHust

IlepeueHb pexkoMeHAyeMbIX Y4eOHbIX u3naHuii, NHTEpHeT-pecypcos,
AOIOJHUTEJIbHOM JIUTEPATYPbI

Ne| Asrop(bl) HaumenoBanmue Bun Hznareas | Tox | Anpec caiita OBC | Koamnuect
n/ U3JaHUs U3I1aHUA CTBO U31aH WIH BO
1| (yueOHH us 3JIEKTPOHHOI'0 IK3EMILJISA
K, YII, pecypca poB B
MII n (3anonnsaemcs 01sa | 6udIHOTE
ap.) u3zoanuil 6 Ke
INeKMPOHHOM Yuusepcu
euoe) TeTa
OcHoOBHasl TUTEpaTypa, B TOM YUCIIE IEKTPOHHBIC U3TaHUS
1 | BaHoB OCHOBBI XUMHH VYyeonuk | KYPC 2019 | https://znanium.ru/
B.I', I'eBa catalog/document?i
O.H. d=346776
2 | Endumosn OcHoBbI 0011EH VYuebnoe | HUL] 2024 https://znani
B.1. XUMHH nocobue | MHOPA- um.ru/catalog/docu
M. ment?id=438582
Mocksa
JlomomHAUTEbHAS JINTEPATYPa, B TOM YHCIIE IIEKTPOHHBIE H3IaHHS
1 | Pymsutuc Xumus. bazoBbrit VYyebnoe | [Ipoceeme | 2024 | https://znanium.ru/ -
l'E., YPOBEHb: nmocobue | HHE. catalog/document?i
®denpamad | AMEKTpoHHAsS Gopma MockBa d=443874
O.I. y4e0HOTr0o mocooust
mrst CITO
2 | KotoB A Jl., | Xumuueckue 3anaun | [Ipaktau | Qupexkr-M | 2022 | https://znanium.ru/ -
[Ipouutenos | ms €CKoe enua, catalog/document?i
AH.u np. | 110003HATENbHBIX: nocobue | Mocksa d=443391
cOOpHHUK
XUMHUYECKHX




| 3aJIaHUH U 3a7a4 | | |

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA

YYEBHOW JUCLHUATLIMHBI

KoHTpoib W oOLeHKa pPe3yJbTaTOB OCBOCHUSA Y4YEOHON JUCIHUTLIIAHBI

OCYHCCTBICTCA IMPCIIOAABATCIICM IIPOLCCCC MMPOBCACHUA IMPAKTUUCCKUX 3aHSATUM

U J1a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE BBIMOIHEHHUS OOYUYaIOIIUMHUCS

HWHAWBUAYAJIbHBIX Ba,Z[aHHfI, IIPOCKTOB, HCCHGHOB&HHﬁ.

Pesyabrarsl 00yuyeHus
(ocBOeHHbIE YMEHHS, YCBOCHHbIE 3HAHMS)

@opMbl U METOIbI KOHTPOJISA
U OLIeHKH pPe3yJIbTaTOB
o0yueHus

HaspiBacT wu3y4eHHBIE BEIIECTBA 110 TPUBHAIBHOU WIH
MEKyHapOIHON HOMEHKIIATYpE.

[TpoBepounas pabota

OHpeIIeJISIeT BaJICHTHOCTb u CTCIICHDb OKHCJICHUA
XUMHUYECKUX JJIEMCHTOB, THII XUMHYECKOM CBS3H B
COCAMHCHUAX, 3apsJd HOHA, XapaKTEp CpCAbl B BOAHBIX

pacTBOpax OPraHWYECKUX W HEOPTraHUYECKHX COECIMHEHU,
OKHUCJIUTENIb U BOCCTAHOBUTENb, MPUHAIC)KHOCTh BEUIECTB
K pa3HbIM KJlacCaM HEOPraHMYEeCKUX U OpPraHuYeCKUX
COCJIMHEHMH;

YCTHBI OTBET, IPOBEpPOUYHAs
pabora

XapakTepusyeT d3JEMEHThl MajblX MEPUOJOB MO HUX
nosiokeHuro B Ilepnognueckon cucreme .M. Menneneesa;
o0me XUMHYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HCOPraHMYCCKUX ©W OPraHUYCCKUX
COCTMHECHU; CTPOCHHE U XUMUYECKHE CBOMCTBA M3yUYCHHBIX

HCOPraHNMYCCKHUX U OPraHNYCCKHX COGHHHCHHﬁ;

IIucbMeHHBINA OTBET

OOBSCHSICT 3aBUCUMOCTh CBOICTB BCIICCTB OT UX COCTaBa "

opupoxy
METAJUTNUYECKON u

CTPOEHU; XUMUYECKOM  CBsI3U  (MOHHOM,

KOBAJICHTHOM, BOJIOPOJIHOI),
3aBUCHMOCTb CKOPOCTHU XUMHYECKON PC€aKru 1 IOJIOKCHUC

XMMHUYECKOTO PaBHOBECHS OT Pa3InYHbIX (PAKTOPOB;

YCTHBI OTBET, IPOBEpPOYHAs
pabora

BrimonaseT XUMHU4IeCcKUi OKCIICPUMEHT: 110 paCli0O3HaBaHUIO
BaKHEHIITNX OpraHN4YCCKUX n HCOPIraHUYICCKUX

COCIUHEHMI;

[TpoBepounas padora

Pemraer pacderHsle 3a7aud MO XUMHYECKUM (opmyrnaM U
YPABHEHUSIM;

KonTponbhas pabota

3HaeT BaXKHEWIIHE XUMHYECKHE TMOHITHUS: B€IICCTBO,

XHUMHYCSCKUH OJICMECHT, aTOM, MOJICKYJIa, OTHOCHUTCIIbHAA
daTOMHas1 MW MOJICKYJISIpHAss MacCChI,

HOH, aJUIOTpOIIu-Ad,

H30TOIIbI, XHUMHYCCKAA CBA3b, OJJCKTPOOTPHULATCIIbHOCTD,
BaJICHTHOCTb, CTCIICHb OKHCJICHHA, MOJIb, MOJISIpHAA Macca,
MOJ'ISIpHLIfI 00BEM Fa3006p3.3HBIX BCIICCTB, BCHICCTBA

MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOEHUs, PacTBOPBI,

[IpoBepounas pabora




AIEKTPOJIUT U HEDJIEKTPOIMT,  DIIEKTPOIUTHUECKAS
JUCCOLMAINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOH J(PQPEKT peaklnu, CKOPOCTh
XMMHUYECKON peakluu, Karaju3, XMMUYECKOe paBHOBECHE,
YIJIEPOAHBIN CKeNleT, (pyHKUHOHAlIbHAs TPyINa, U30Mepus,
TOMOJIOTHSI;

3HaeT OCHOBHbBIE 3aKOHbl XMMHH: COXPAHEHHUS MAacChl
BEILIECTB, IMOCTOSHCTBA COCTaBa BEWIECTB, llepuonnueckuii
3akoH [.11. Menjeneena;

[TpoBepounas pabota

3HaeT OCHOBHBIE TEOPUU XHUMHUHU; XHUMHYECKOM CBSI3H,
AIEKTPOITUTUYECKOU JIMCCOITHAITNH, CTPOEHUS
HEOPraHWYECKUX U OPTaHUYECKUX COCTMHEHUN;

[TpoBepounas padora

3HaeT BaKHEHIME BEUIECTBA W MaTepuajbl: Ba)KHEHIINE
MeETaJUIbl U CIUIABBI; CEpHasi, COJsHAsl, a30THAs U YKCYCHas
KHUCJIOTBI;  OnaropoiHble  rasbl, BOJOPOA, KHCIOPOI,
TaJIOTeHbl, IIEJOYHbIE METAJIbl; OCHOBHBIE, KHCIOTHBIE U
amQoTepHbIe OKCHJIBI U TUAPOKCUIBI, IETOUYH, YIIIEKHCIBIN
W yTapHBIN a3, CEpHUCTBIN ra3, aMMHakK, BOAA,IIPUPOIHBII
ra3, MeTaH, OJTaH, OTHWIEH, AalleTWICH,XJIOPUJ HaTpus,
KapOoOHAaT W THAPOKApOOHAT HaTpus, KapOoHaT u ¢ocdar
KaJbLius, OEH30J1, METAHOJ U 3TAHOJI, KAPOOHOBBIE KUCIIOTHI,
CJIO’KHBIE A(UPBI, KHUPBI, MblJIa, MOHOCAXapH bl (IVIFOKO3a),
aucaxapuabl - (caxaposa), HojdMcaxapuabl  (Kpaxmal U
LEJUII0J103a), aHWINH, aMUHOKHCJIOTBI, Oenxw,
HUCKYCCTBEHHbIE W CHUHTETHMUYECKHE BOJIOKHA, Kay4yyKH,
IJIACTMACChI;

KontponwHas pabora, TecT.

Pa3paboTunku pabodei mporpaMMel:
Pazpabotunk

Pabouas nmporpamma conjiacoBaHa:
JlupexTop Kosuiemka

HauanpHuk
yIpaBjeHus 00pa30BaTeIbHBIX MPOrPaMM U MPOEKTOB

[Honauckaa H.A.

2 bepecunes /I.H.

/ Hwuxkuraena E.b.
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