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PACCMOTPEHA OJOBPEHA

Paccmotpeno Ha MeToanueckuM COBETOM
3acenanuu 1K KOJUIeIKa
«O061eo0pa3oBaTeNbHBIX, ITporoxoin Ne 5

SKOHOMHUYECKUX U TPAHCIIOPTHBIX ot 15 urona 2022 roga
TTUCLIUTLIIAHY [Ipencenarens MC: T.B. BiacoBa
ITpotokon Ne 9

«31» masg 2022 r.

IIpencenarens: Ky3pmuna A K.

PaGouass mporpamma pazpaborana B coorBeTcTBUU ¢ DPI'OC CIIO Ha ocHoBe
MPUMEPHON MpOrpaMMbl  00IE00pa30BaATEIbHON YUEOHON AUCHUILIMHBI « XUMUSD) IS
NpOoQECCHOHANIBHBIX ~ 00pa3oBaTEeNbHBIX  OpraHu3auuid,  oaoOpenHor  HayuHo-
MetoauueckuM coBetoM llenTtpa mpodeccuonanprHoro oopazoBanust OI'AY «OUPO» u
PEKOMEHJOBAaHHON IS peaju3ald OCHOBHOM MpodeCCHOHAIbHOW 00pa3oBaTelbHON
nporpammbl CIIO Ha 6aze OCHOBHOrO 0OIEro OOpa3oBaHUsSI C TOJYYEHHUEM CPEIHETrO
oOmero obpazoBanus. [Iporokon Ne 3 ot 21.07.2015. ABTOpHI IPUMEPHON MPOrPAMMBI:
O.C. Tabpuensn, mnpodeccop Kadeapbl €CTECTBEHHO-IKOJIOTUUECKOro 00pa3oBaHuUs
[lemaroruyeckoil akajeMuu TMOCIEAUIUIOMHOTO 00pa3oBaHus, K. M. H., mpodeccop,
3acimyxeHHbld  yuutenb P®; W.I.  OcTpoyMoB, JuUpeKTOp  DHIEIbCCKOTO
TexHosiornueckoro uHcTUTyTa (punuan DI'BOY  «CaparoBckuili rocyaapCTBEHHBIM
TexHuueckui yausepcureT uMm. FO.A. "arapunay), 1. XuMm. H., mpodeccop.

PabGouass  mporpamma  mpegHa3HAYeHAa  JUIS  CICIUAIBHOCTH  CPEIHETO
npodeccuoHabHOTO 00pa3oBanus Texuudeckoro npoduisa: 09.02.07 Hugpopmayuonnoie
cucmemsl u RPOZPAMMUPOBAHUE.

Paspadoruuk: IOpkuna E.I'. — npenogaBarens xumunm ['BIIOY «UI'TK wm. M.U.
IIlagoBa»
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1. HOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma o061ieo0pa3oBaTeIbHOM YYEOHOW TUCHUILIIUHBL «XUMUSD»
npelHa3HaYeHa JUIsl M3Y4YeHUsI XUMHHU B UepeMXOBCKOM TOPHOTEXHHMUYECKOM KOJUIEIKE
uMm. M.U. [llanoBa, peanusyromieM o0Opa30oBaTeIbHYIO MPOrpaMMy CpEIHEro OOIIeTro
oOpa3oBaHUsl B Mpejenax OCBOCHHUS MPOrpaMMbl MOATOTOBKU CIELUAIUCTOB CPEIHErO
3BeHa 1o cnenuanbHoct 09.02.07 Hugopmayuonnsvie cucmemsl u npozpammuposanue,
Ha 6a3e OCHOBHOT'O 00IIET0 00pa30BaHUS.

Copepxxanue paboueid mnporpamMmbl  «XHMHS» HAOpaBIeHO Ha JOCTH)KEHHUE
CHEAYIOMINX LENEH:

* (opmupoBanue y oOydaromUXCsl YMEHHUSI OLIEHWBATH 3HAYUMOCTb XHMMHUYECKOTO
3HAHMS JIS KOKJIOTO YEJIOBEKa;

* (opMupoBaHue y 0O0yYarOIIMXCS IEJIOCTHOTO NPEICTABICHUS O MUPE U POJIU
XUMHAHA B CO3JAaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KAPTUHBI MHPA; YMEHHS
OOBSACHATH OOBEKTHI W TPOIECCHl OKPYXKAIOIMIeH JACHCTBUTEIBHOCTH — MPUPOIHOM,
COIIMAJIbHOM, KYJIbTYPHOU, TEXHHUYECKOM CpEAbl, — HMCIOJIb3Ys ISl 3TOTO0 XUMHUYECKHUE
3HaHUS,

* pa3BuUTHE y OOYyYalOIUXCS YMEHUW pa3iandarh (PakThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C
ONpPEEeIEHHON CUCTEMOM IIEHHOCTEH, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHUIO;

* npuoOpereHrne OOyYarOUIMMHUCA ONBITA PAa3HOOOpPA3HOW JESATEIBHOCTH, OIBITA
MO3HAHUS M CaMONO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAIBHOE 3HAUEHUE
JUTISL pa3UYHBIX BUAOB JCSATEILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHSITUSL PEIICHUH,
MOMCKa, aHain3a U o0paboTKH MH(OpMaUM, KOMMYHHKAaTUBHBIX HABBIKOB, HaBBIKOB
M3MEPEHU, HABBIKOB COTPYJHUYECTBA, HABBIKOB O€30MaCHOr0 0OpalIEHUs! C BEUIECTBAMU
B MOBCEIHEBHOM JKM3HM ).

PaGouast mporpamMmma y4eOHON AMCHUIUIMHBI «XHMHSD» OMpPENeNseT COAepKaHue
yueOHOro MaTepuana, IOCIeI0BaTeIbHOCTh €r0 HU3YyY€HHUs, paclpeiesieHue yueOHBIX
4acoB, TEMAaTUKYy WHAMBUAYAJIbHBIX TIPOEKTOB, YUYUTHIBAs CHEIU(UKY TPOrpPaMMbI
MOATOTOBKM  CIICIMAJIMCTOB  cpenHero  3BeHa 1o  cmeruansHoctd  09.02.07
Hugpopmayuonnvie cucmemol u npocpammuposanue. Vzyuenue ooieo0pa3zoBaTeaIbHON
y4eOHOM JUCIHUIUIMHBI «XUMHSD» 3aBEpIIAcTCs TOJABEACHUEM HWTOroB B  (opme
mudepeHIrpOBaHHOIO 3ayeTa B paMKax MMPOMEKYTOUYHOM aTTeCTalid CTYJIEHTOB B
nporiecce ocBoeHus [ITITCC3 ¢ monyueHuem cpeaHero ooiiero oopa3soBaHus.

B kosmiemxe Ha ocBoeHHE y4eOHOM AUCIHUIUIMHBI «XHUMHSD» B COOTBETCTBUHM C
Y4eOHBIM TUIAHOM MPOrpaMMbl  MOATOTOBKHM — CIELHUAIMCTOB CPEIHEro 3BEHa IO
cnennasnibHocTH  09.02.07 HMHpopmanuoHHbIe CHCTEMbI W NPOrpaMMHPOBaHHUE
otBoauTCs 114 yacoB (0O0bemM 0Opa3oBaTEILHON TPOTrPaMMBbI):

— Ha yueodnwle 3anamua omeooumcs 114 uacos, 6 mom uucie nHa npakmuyeckue
(nabopamopnuvie) pavomut 40 uacos.



2. INTAHUPYEMBIE IMUHOCTHBIE, METAIIPE/IMETHBIE U
IPEIMETHBIE PE3YJIbTATBI OCBOEHUS YYEFHOHN JUCHUILINHBI
«XHUMUSA»

OcBoeHHMe coaepkaHusl Y4yeOHOH  JUCHUIUIMHBI «XMMHsSD», 00eCleunBaeT
JTOCTUKEHUE CTYJCHTAMHM CJICIYIOIIUX Pe3yJbTATOB:

JIMYHOCTHBIX:

. YyBCTBO TOPJIOCTA U YBAXKEHUSI K UCTOPUHU U JOCTHUKEHUSM OTCUECTBEHHOMU
XUMUYECKON HayKd,; XHUMHYECKH TPAMOTHOE TOBEICHHEe B MNPpodeCcCHOHATBHON
NEATEeIbHOCTU U B OBITY IPU OOpAIllEHUH C XMMUYECKUMHU BEIIECTBAMU, MaTepUalaMi U
MPOIIECCaAMHU;

. TOTOBHOCTH K MPOAOHKEHUIO 00pa30BaHUS W MOBBINICHHS KBATH(DHUKAIIUN B
n30paHHON MpodeCcCHOHANTBHOM NEATEILHOCTH U 00bEKTUBHOE

OCO3HAHUE POJIM XMMUUYECKUX KOMIIETEHIIMI B 3TOM;

. YMEHHME HCMOJIb30BaTh JTOCTH)KEHUS COBPEMEHHOM XHWMHUYECKON HayKu U
XUMHUYECKUX TEXHOJIOTHH IS TTOBBIIIIEHNS COOCTBEHHOT'O MHTEIICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM ITpoeCCHOHATILHON IeATeIbHOCTH.

MeTanpeaMeTHbIX:

. UCIIOIb30BaHUE PA3IMYHBIX BUJOB II03HABATEIBLHON JICSITEIBHOCTH H
OCHOBHBIX HMHTEJUICKTyaJbHBIX omepanuii (mocTaHOBKa 3adaud, (HOpMYJTUPOBAHUE
TUIIOTE3, aHallu3 M CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTeMaTH3allus, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€H, MOUCK aHaJoOroB, (OPMYJIUPOBAHUE BBIBOJIOB) JIJIsi
pelieHusT TOCTaBJIICHHOM  3aJaud, MPUMEHEHHE OCHOBHBIX METOAOB  TO3HAHUSA
(HaOsrofieHre, HAYYHBIA SKCIEPUMEHT) JJI M3YYEHUS PA3JIUYHBIX CTOPOH XUMUUECKUX
OOBEKTOB M TMPOIECCOB, C KOTOPHIMA BO3HMKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccuoHabHOM cdepe;

. UCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JUIS TIOJIYYCHHS XHUMHYECKOM
nHpopMaruu, yMEHHE OICHUTh €€ JOCTOBEPHOCTh JUISI JOCTHXKCHHUS XOPOIIHUX
pe3yabTaToB B MpodeccroHanbHoi chepe;

NnpeaMeTHbIX:

. c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUNA O MECTe XHUMHHU B COBPEMCHHOM
HAaydYHOM KapTHHE MHpa; IOHHMAaHUE PO XHUMHUHU B (HOPMHUPOBAHMHM Kpyroszopa H
(yHKITMOHATHLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PEIICHUs MPAKTUYECKUX 3aJ1ay;

. BJIQJICHUE OCHOBOMOJIAralOMIMMU XUMUUYECKUMU TOHSITUSMH, TEOPUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

. BJIaJICHUE OCHOBHBIMM METOJAaMH HAYYHOTO IO3HAHMUSI, MCIOJIb3yEMbIMU B
XUMUU: HAOJIOJIEHHWEe, ONMHUCaHHWE, HM3MEPEHME, JKCIIEPUMEHT, yMeHue o00padaThiBaTh,
OOBSICHSTH PpE3yJIbTaThl TPOBEAEHHBIX OINBITOB M JeJdaTh BBIBOJBI, TOTOBHOCTH H
CITIOCOOHOCTh MPUMEHSATHh METOJIBI TTO3HAHUS TIPH PEIICHUU TPAKTHYCCKUX 3314,

. c(hOpPMHUPOBAHHOCTh YMEHHS J1aBaTh KOJWYECTBEHHBIC OIEHKH U MPOBOJIUTH
pacy€Thl IO XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM;
. BIIQJICHUE TIPaBWJIAMH TEXHUKH O€30MacHOCTH TPU  HUCIIOJIH30BAHUU

XUMHWYCCKHUX BCIICCTB,



. c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIUMU IO OTHOUIEHUIO K XHUMHYECKOM
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HICTOYHUKOB.

3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTJIAHBI

3.1. O0beM yueOHOM JTUCHHMILIMHBI U BUABI CAMOCTOATEILHON PadoThI

CTYJE€HTOB
Bup y4eOHoii padoThl Odven
yacoe
O0beM 00pa3oBaTeIbHOM POrPAMMBbI: 114
YueOHbIe 3aHATHS, 114
B TOM YUCJIE:
MpPaKTUYECKUE PabOTHhI 40
CamocrosiTesibHbIE PA00THI -
KoncyabTamus -

IIpomexkyTounasi arrecraumsi B popMme oughgepenyuposannozo 3auema




3.2. TemaTuyeckuid IJIAH U COAEPKAHNE YHEOHOM JUCHMIIIIMHBI « XHMUSD)

HaumenoBaHnue
pa3nesnoB U TeM

Ne zansaTus

Conep:xanue yueOHOro MaTepuaJa, JabopaTopHble U NpaKTHYeCKHe padoThl, CAMOCTOSITE/bLHAsI padoTa
CTY/J€HTOB

0O0nem
4acoB

IIpumeyanue

3

IHIEPBBIF CEMECTP

70 uacoe

BBenenue

1 Hayunble MeTobI TO3HAHNS BeLIECTB H XHMHUYECKHUX siBJIeHHid. PoJIb JKcriepuMeHTa ¥ TeOpuu B
xuMuH. Modenuposanue xumuyeckux npoyeccos. 3uauenue xumuu npu oceoenuu npogeccuti CIIO u
cneyuanviocmeit CII0 mexnuuecko2o npoguis npogeccuoranrbHo2o 0opa3o8anus.

3aoanue na oom: Buinoninums mecmogoe 3adanue

Pazoen 1. Obwan u
HeopeaHuyecKas Xumus

68

Tema 1.1.
OcHOBHBIE NOHATHS U
3aKOHbI XUMHH

1 OcHoOBHBIC NOHATHSI XUMHH. YMenue oasams onpedenenue u onepuposams ciedyiouumu
XUMUYECKUMU NOHAMUAMU. 8eUeCTNE0, XUMUYECKUL /leMeHm, amoMm, MOAeKYId, OMHOCUMeNbHble
AMOMHAA U MOAEKYIAPHASL MACCYL, UOH, AJUIOMPONUS, U30MONbI, XUMUYECKAS C853b,
INEKMPOOMPUYAMENLHOCTD, 8ATIEHMHOCMb, CIENeHb OKUCLeHUs, MOIb, MOIAPHAS MACCA, MOJISAPHbIU
00beM 2a3000pA3HbIX Beulecms, 8elecmed MOIEeKYIAPHO20 U HEMONEKYIAPHO20 CIMPOEHs, PACMEOpbl,
INEKMPOUM U HeDNeK MPOUM, INeKMPOIUMUYECKAs: OUCCOYUAYUSL, OKUCIUMETb U 60CCMAHOBUMEID,
OKUCTIeHUe U 80CCMAHOBIIeHUe, MenI080U Ihekm pearyul, CKOPOCb XUMUYECKOU peaKyuu, Kamaius,
Xumuueckoe pagnosecue, yerepoonblil cKeaem, (PYHKYUOHANbHAS 2PYRNA, U30MEPUS, 20MONI02Us

3adanue na oom: Pewenue meopemu4yecKkux 3a0a4 no meme ¢ UCNOAb308AHUEM OCHOBHbBIX
XUMUYECKUX NOHAMULL U 3AKOHO8

2 OcHOBHbIE 3aKOHBI XHMHHU.

Dopmynuposanue 3aKOHO8 COXPAHEHUS MACCbl BeWecms U HNOCMOAHCMEAd COCMABA 8eujecms.
Yemanoexa npuuunno-cneocmsennou ceazu medxncoy codepicaruem mux 3AKOHO8 U HANUCAHUEM
XUMUYECKUX hopMyn U ypasHeHu.

3adanue na oom: Pewenue meopemu4ecKux 3a0ay no meme ¢ UCHOAb308AHUEM OCHOBHBIX
XUMUHECKUX NOHAMUL U 3AKOHO8

3 IpakTuyeckas padora Ne 1. Pewenue pacuemHuvlx 3a0a4 HA HAXOJHCOEHUE OMHOCUMENbHOU
MOAEKVISIPHOU MACChL, ORpedeieHie MACCo8OU OO XUMUUECKUX DIEMEHMO8 6 CLONCHOM eujecmee.

3aoanue na oom: Coobwenue na memy: «I60110Yus NPeOCMABICHUL O CIMPOEHUU AMOMAY

Tema 1.2.
Ilepnoanyeckuii 3aKoH U
Ilepuoanueckasi cucrema

xumudecknx jiementon JI.A.

1 Mepuoanueckuii 3axon .M. MengeneeBa. Omxpvimue JI.U.Menoeneesvim Ilepuoouueckozo
saxoua. Ilepuoduuecxuti 3axon 6 @opmyaupoexe J[.H Menoeneesa. Ilepuoouueckas mabauya
XUMUYECKUX 9NeMEeHmos — ezpaguueckoe 0moodpadiceHue nepuoouyeckoeo 3axkona. Cmpykmypa
nepuoouyecKoll mabauyvl. nepuodvl (Maivle u boavuiue), 2pynnsl (21a8HAs U NOOOUHAS).




MeHnpeneeBa U CTpoOeHHE
aroma.

3aoanue na oom: Coodbwenue «Hcmopus cozdanus Ilepuoduueckou cucmemvl XUMUYECKUX
onemenmos [[.1M. Menoeneesa»

Crpoenue atoma u [lepuognueckuii 3axon .M. MenaeneeBa. Amom — crodcrnas wacmuya. Aopo
(npomomsvl U HelimpoHbl) U INeKMpoHHAA 0borouka. M3omonsl. Cmpoenue 31eKmpoHHbIX 000104eK d
MOMO8 2IeMEHMO8 MATbIX Nepuo008. OcobeHHOCHU CMPOEHUsL SIEKMPOHHBIX 000I0YEK aMOMO8
9eMeHmo8 60IbUUX NePU0O08 (NepexoOHbIX Inemenmos). [lonamue 06 opoumansx. s-, p- u d-
opbumanuy. Inexmponnvle KOHPU2ypayuu amomos XUMU4eckux 1emMeHmos.

3adanue na oom: Pacnucamo JJIEKMPOHHOE CmpOoeHue amomoes npe()ﬂO.?lC@HHblx /1eMeHmoe6

CoBpemenHnas ¢opmyauposka Ilepumoamyeckoro 3akoHa. 3nauenue Ilepuoouueckoeo 3akona u
IHepuoouueckoul cucmemsl xumuueckux snemenmos J.M Menoeneesa 0Ona pazeumus HayKu u
NOHUMAHUA XumMuyeckou xapmunvl mupa. Mooderuposanue nocmpoenus Ilepuoouueckori maodauybl
XUMUYECKUX DJIEMEHMO8.

3aoanue na oom: /lame xapaxmepucmuxy Xumuyeckux snemenmos ¢ Ne 3 no Ne 20 (no ewibopy
npenooagameins) no niauy.

Ipakruyeckas padora Ne 2. Mzobpadicenue 31eKMpPOHHbIX KOHQUISYpAYULl AMOMO8 INEMEHMO8

OONBLULUX U MATBIX NEPUOO08 XUumudecKux snemenmos. Cocmasnenue ypasHeHull I0epHblX peakyui.

3aoanue na oom: Hsobpadicenue 21eKmMpoHHO20 CMPOEHUS AMOMA, INEKMPOHHBIX POPMYI,
INEKMPOHHO-2PAPUUECKUX POPMYT, XAPAKMEPUCUKA DNEMEHMA NO €20 NOTONCEHUIO 6
nepuoouyecKoll cucmeme xumudeckux snemenmos [{.M. Menoeneesa.

Tema 1.3.
CTpoeHue BelecTna.

Honnasi xumuueckasi cBsi3b. Kamuouvi, ux 00pazosanue u3 amomos 6 pe3yivmame npoyecca
oxucnenus. AHUOHDL, UX 00pA306aHUE U3 AMOMO8 8 pe3yibmanme npoyecca 60ccmanosienust. Honnas
CB513b KAK CB513b MeNCOY KAMUOHAMU U AHUOHAMU 30 CYEm I1eKmpPOCMAamuiecko20 npUmslIceHus.
Knaccugurayus uonos: no cocmagy, 3Haxy sapsoa, Hawuduio uopamuou oboonouku. Howumvie
kpucmaniuieckue peuwemxu. Ceoticmsa gewyecms ¢ UOHHbIM MUNOM KPUCTNAIIUYECKOU PEULemKuU.

3aoanue na dom: Hz06pasicenue 1eKMpPOHHBIX, CIPYKMYPHBIX QOPMYIL 8eUWecms ¢ UOHHbIM GUOOM
ces3u.

10

KoBanenTHast xumuueckasi CBs3b. Mexanusm o6pazoeanus Kosaiemmuou ceasu (0OMeHubvlil u
O00HOPHO-aKYyenmopHulll). dnekmpoompuyamenvHocme. Kosarenmmuvle nonsapuas u HenoisapHas cesasu.
Kpamnocme kosanenmmuoui cessu. Monexkynsipnvle u amomuvie kpucmannudeckue pewemxu. Ceoticmea
8ewecmes ¢ MOAEKYIAPHLIMU U AMOMHBIMU KPUCTATIUYECKUMY PEUEemKaAMU.

3aoanue na oom: Hzobpasicenue 21eKMPOHHBIX, CIMPYKMYPHBIX QOPMYL 6eujecme ¢ KOBALEHNMHbIM
BUOOM CEA3U.

11

Merannndeckass M BOJOPOAHAsl CBS3b. Memaniuueckas KpUCMALIUYECKAs peuwlemxa U
Memaniudeckas xumuueckas cea3v. Dusuueckue ceoticmea Mmemannos. Teepooe, dwcudkoe u
2azo0bpasnoe cocmosnus eeujecms. Ilepexod eewgecmsea uz 00HO20 A2pe2amHio20 COCMOAHUSL 8 OpY2oe.
Booopoonas cesse.

3aoanue na oom: Hscomosnenue mooeneil KpUCMALIUYECKUX PEUEMOK 8eUeCma.




12

Yucroble BenlecTBa U cMecu. JlucnepcHbie CHCTEMBI.

Housamue o cmecu gewecms. Iomozcennvle u cemepozennvie cmecu. Cocmas cmeceil: 0OvemHas u
Maccosas 00U KOMNOHEHMO8 CMeCU, Maccosas 0oas npumecetl. [loHamue o OucnepcHoll cucmeme.
Hucnepcuas ¢paza u Oucnepcuonnas cpeda. Knaccugurayus oucnepcuvix cucmem. I[lowsmue o
KOJIIOUOHBIX CUCEMAX.

3aoanue na oom: Omeemums HA BONPOCHL 8 KAPMOUKe.

13

HpakTuyeckas padora Ne 3. [Ipucomosnenue cycneusuu xapbonama xanvyus 6 oode. Ilonyuenue
IMYALCUU MOMOPHO20 Macaa. O3HaKoOMAeHUe CO C8OUCMBAMU OUCHEPCHBIX CUCHIEM.

3aoanue na oom: Omeemump nucomerno Ha gonpoc. C Kakumu OUCNEPCHBIMU CUCEMAMU 8bl
CMoJKHemech 6 ceoell byoyuell npoghecCuoHaIbHOU OesimelbHOCmu?

Tema 1.4.
Bona. PacTBopblI.
DJIeKTPOJIMTHYeCKAS
JUCCOUALINA.

14

Bona. PacrBopnl. PacrBopenme. Boda xax pacmeopumens. Pacmeopumocms  seujecms.
Hacwviwyennvie, nenacvluyennvle, nepecvliyeHnvle pacmeopul. 3a8UCUMOCMb PACMEOPUMOCTIU 2a308,
JrcuoOKocmell U meepoblxX 8ewecims om pasiuiHblx paKmopos.

3adanue na oom: Pewenue meopemuueckux saoay no meme: «Pacmeopwi»

15

MaccoBasi 1015 paCTBOPEHHOTI'0 BelleCTBA. /{3yueHue nonamus Maccogol 001U pacmeopenHozo
sewecmsa, popmynvl. Pewenue 3a0au na onpedenenue Maccogou 001U pacmeopenHo2o 6euecmad.

3aoanue na oom: Peuwienue 3a0au Ha onpedenenue Maccogoll 001U pacmeopeHHo20 8euecmad.

16

IIpakTuyeckas padora Ne 4. /lpucomosnenue 600HbIX pacmeopos 3a0auHOU NPOYEHMHOU U MONAPHOU
KOHYEeHmMpayuu.

3aoanue na oom: Coobujerue 06 UCNOIL30BAHUU NEKMPOIUNOE 8 8auuell OyOyuell npogeccuu.

17

SHCKTPOJII/ITI/I‘-ICCKZIH AUCCOnaIus. 3/zei<mpozmmbz U HedJ1eKmpoumeal. 3ﬂei<mp0/mmuqecxaﬂ
duccouuauuﬂ. Mexanuszmuol 3ﬂ€Kmp0ﬂumull€CKOﬁ ()uccouuauuu ons eewecmes ¢ pa3iuiHbiMu munamu
XUMUYECKOU CB8A3U. Fudpamupoeanybze u Hezudpamuposam-tbze uonvl. Cmenens 3fzekmp0ﬂumul¢em<012
duccouuauuu. Cunbhble u ciabvle NleKmpoumal. OcHoegnble NOJIOIHCEHUA meopuu
3ﬂel<mp0/mmul¢ea<012 OUCCOLIL{GMMM. Kuczzomm, OCHOBAHUA U COJIU KAK ]IEKMPOJIUMbl.

3aoanue na oom. Hanucanue MoNeKyIAPHLIX, NOJIHLIX UOHHLIX YypaeHeHuti no meme «Peaxyuu
UOHHO20 0OMeHay

1.5. Knaccuduxkanus
HEOPraHMYecKHUX coeJUHEeHU
M UX CBOJiCTBa

18

Kuciaorel u ux cBoiictBa. Kuciomuvl Kax >1eKMponumsl, ux KiaccUuQurkayus no pasiuiHvim
npuznakam. Xumuueckue cGOUCMEA KUCIOM 6 cGeme Meopuu INeKMpOIUmu4ecKol OUCCoyuayuu.
Ocobennocmu  83auMO00eticmsus KOHYEHMPUPOBAHHOU CEPHOU U A30MHOU KUCIOM C Memaiiamu.
OcHogHble cnocobbl NOYYEHUA KUCTOMbL.

3aoanue na oom: Iloozomosumsv npezenmayuio «lIpumenenue Kuciom u 0CHOBAHUI 8
JHCUZHEOeSIMENbHOCMU IH00el»

19

OcHoBaHusi M UX cBoicTBa. OcHosanus Kax oJleKmpoJumul, uUx maccudmmuuﬂ no pasiudHoim
npusHaxkam. Xumuueckue ceoticmea OCHOBAHULL 8 ceeme meopuu aﬂekmpwmmuqecmzi duccouuauuu.
Pa3znooicenue Hepacmeopumblx 6 600¢e ocrnosanuil. OcHosHble CnocoOb noJy4ernus OCHOBAHUIL.

3aoanue na oom:. Bwinoanumos mecmosoe 3a0anue




20

IpakTnyeckas padora Ne 5. /3yyenue ceoticme Kuciom.

3aoanue na oom: 3asepuiums 6 ypasnenull peaxyuu, NPeOIOAHCEHHBIX NPenooasamenem.

21

IpakTuyeckas padora Ne 6. H3yuenue ceoiicme ocHosanuil.

3aoanue na oom:. Pewums yenouxy npespaweru

22

Conn u ux csoiicrBa. Coau xax snexmponumsl. Conu cpednue, Kucivie u OCHO8HbLE. Xumuyeckue
ceoticmea coneil 8 cgeme meopuu diekmponumuieckol ouccoyuayuu. Cnocobvl noayuenus couell.
T'uoponus coneil.

Oxcuasbl U ux cBoiicrBa. Coneobpasyrowue u Heconeobpasyiowue oxcuovl. OchogHule, ampomephvle
U KUCTLOMHblE OKCUOBL. 3a6UCUMOCb XAPAKMEPA OKCUOA OM CMEeneHUu OKUCTeHUs 06pasyiowezo e2o
memanna. Xumuueckue ceoiicmea okcudos. Ionyuenue okcudos.

3aoanue na oom: Hszeomosums npubop 015 NOJYUEHUS HCUBOU U MEPMBOU 800bL CGOUMU PYKAMU U3
HOOPYUHBIX MAMEPUATIO8

23

HpakTuyeckas padora Ne 7. Bzaumooeticmsue wenouell ¢ conamu. Pasnoscenue nepacmseopumoix
ocHosanull. Bzaumoodeticmeaue coneti ¢ memannamu. Bzaumooeticmsue coneii opye ¢ opyeom. I'uoponus
cozlell paziuyHo2o munda.

3aoanue na oom: Coobwenue na memy: « cmopus c0006020 nPou3800cmea

Tema 1.6.
XuMHYeCKHE peakuu

24

Knaccupukxanusi XMMHYECKHX PeaKUUid. Peakyuu coeOunenus, pasioxceHus, 3ameujeHus, 0OMeHd.
Kamanumuueckue peaxyuu. Obpamumsie u Heobpamumvie peakyuu.

3aoanue na oom:. Bwinoanumos mecmosoe 3aoanue

25

Kuaccudukanus XumMuyeckux peakumid. [ omozenuvie u cemepozentvle peakyuu. IK3omepmuyecKue
u andomepmuueckue peaxyuu. Tennogoii spghexm xumuueckux peaxyuii. Tepmoxumuyeckue
YPaGHeHUsL.

3aoanue na oom: Pewienue 3a0au Ha HAxXoNHCOeHUE MENI08020 Ipexma peakyuu

26

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peaKkuun. Cmenenv OKUCTIeHUAL. Oxucaumens u
soccmanosnenue. Bocecmanosumenv u oxucnenue. Memoo DJIEKMPOHHRO20 bananca Ol COCmMasieHus.
ypaenenuﬁ 0KuCﬂumerbHo—soccmaHosumeﬂbezxpeakuuﬁ.

3aoanue na oom: Cocmagnenuss OBP memoodom snekmporHo2o banauca.

27

CxopocTb XMMHMYECKMX peakuuil. [lowamue o cKOpocmu XUMUYECKUX peakyuil. 3agucumocmy
CKOpOCMU XUMUYECKUX pPeakyuli Om pAasiudHbiX Qaxmopos: Npupoobl peasupyloujux eewecms, ux
KOHYeHmMpayuu, memnepamypbsl, N0OBEPXHOCMU CONPUKOCHOBEHUA U UCNOIb308AHUSA KAMAIUZAMOPO8.

3aoanue na oom: Hzeomosnenue npubopa 0is usyuenus IAEKMpoIU3a pacmeopos INeKmpoaumos.

28

O0paTuMoOCTh XUMHYECKHX peakuuid. Obpamumvie u Heobpamumvle peakyuu. Xumuieckoe
pasHosecue u cnocobbl e20 CMeujeHUs.

3adanue na oom:. Buvinoanums 3adanue Ha cmeujeHue paeHosecust no cxemam XMMMIIECKMXPEQKL;MZZ.

10




29

IpakTuueckas pagora Ne 8. Peakyus 3ameuyerus Meou JHcele30M 8 PACmeope MeoOH020 KYRopocd.
Pearyuu, uoywue c obpasosanuem ocaoka, 2asa uiu 600bi.

3aoanue na oom: Coobwenue na memy: «Bosnuknogenue u pazgumue aroMuHuegou
NPOMBIUACHHOCIUY

30

HpakTuyeckas padora Ne 9. 3asucumocms ckopocmu 83aumo0etcmaus CoAHOU KUCIOMbL C
MEMANIaAMU Om Ux npupoosl. 3a6UCUMOCHb CKOPOCIU 83AUMOOCUCMEUS YUHKA C CONAHOU KUCTOMOU Om
ee KoHyeHmpayuu. 3a8ucumocms cKopocmu 83aumooeticmsus okcuoa meou (1) ¢ ceproii kucromoti om
memnepamypbi.

3aoanue na oom: . I[lepeuucnums npedmemsi 0OMAuIHe20 06UX00d U 0O0PYOOBAHUA KEAPMUPSI, NPU
U320MO6IEeHUY KOMOPBIX ObLIU UCNONIB308AHbI 2ATbEAHONIACIUKA U 2ANbEAHOCTNESUSL.

Tema 1.7
MeTa/IbI M HEMETAJLIBI

31

Metanabl. Ocobennocmu cmpoenusi amomos u Kpucmainog. @uauueckue ceolcmea Memanios
Knaccuguxayus memannos no paziuunbiv  npusHakam. Xumuueckue —cGo0UCMEA  MEMAailo8
Dnexmpoxumuyeckuil pao Hanpaxcenull memainos. Memaniomepmus.

3aoanue na oom: Iloozomosums npeseHmayuy 0 Memaiiax Ha ebloop. (dHcenes3o, anoMuHull, meobv,
cepebpo, 30J10Mo, C8UHeY, 01060, HAMPULL, MASHUL, PMYMb)

32

Hemeramnbl. Ocobennocmu CMpPOEHUsl amoMoe. Hememanner — npocmeole eeujecmed. 3asucumocmo
CBOUICMB  2A7I02€HO8 OM  UX NOAONCEHUS 8 nepuoduqeacozi cucmeme. OKkuciumenvbHvle U
B80CCMAHOBUMENbHbIE CBOLUCMBA HEMEeMAulo8 6 3ABUCUMOCHU OM UX NOJIONCEHUS. 6 pﬂ()y
INEKMpoompuyamelbHoCmu.

3aoanue na oom: I[loocomosums npezenmayuu 0 npuUMeHeHuu Kuciopooa, pocopa, xaopa, 030Ha.

33

Ipakruyeckas padora Ne 10. Pewenue sxcnepumenmanviulx 3aday no meme: «Memannol u
HeMemaibly

3aoanue na oom: Ocywecmanenue npespawjenuti no cxemam 07 MEMaiio8 U Hememaios.

34

HpakTnueckas padora Ne 11. [lonyuenue, cobupanue u pacnoznasanue yeiekuciozo 2asd, uzyienue
e20 ceolicma.

3aoanue na oom: Ocywecmanenue npespawjenuti no cxemam 01 MEMmaios U Hememaios.

35

IpakTuyeckas padora Ne 12. [onyuenue, cobupanue 2aza KUciopood, usyueHue e2o c0lUCms.

3aoanue na oom: Ocywecmanenue npespawjenuti no cxemam 0k MEMalo8 U Hememaios.

BTOPOM CEMECTP

44

Pa3zoen 2.
Opzanuueckas xumus

44

Tema 2.1.
OcHOBHBIE MOHATHS
OPraHMYeCcKOi XUMUH H
TeOpHUsl CTPOEHHS

36

IIpenmer opranudeckoid XuMHM. [Ipupoouvie, UCKYCCMBEHHblE U CUHMEMUYECKUe OpeaHudecKue
sewjecmea. CpasHenue Op2aHuuecKux eeujecme ¢ Heopzanuueckumu. Banewmmnocms. Xumuueckoe
cmpoeHue KaK NOpsA0OK COeOUHEHUS AMOMO8 8 MOJIEKY bl N0 8ANEHMHOCHIU.

3aoanue na oom: Hatimu 6 nepuoouueckoil neuamu coooweHus 0 00CMUICeHUsxX 6 0o1acmu

11




OpPraHU4YeCKUX COeIMHEeHU

OpZClHulle(ZKOZZ Xumuu.

37

Teopusi crpoenns oprannyeckux coequHeHuii A.M.byt.ieposa.
OcHosHble NoN0NCeHUs MeOpUU XUMUYECK020 cmpoeHus. M3omepus u usomepul.
Xumuueckue ghopmynvl u modenu MOIEKY 8 OP2AHUYECKOU XUMUU.

3aoanue na oom: Coobuenue o scusHu u Hayurou desmenvrocmu A.M. Bymaeposa.

38

Knaccupuramusi opraHuvdecKux BeliecTs. Kiaccugurayus eewjecms no cmpoenuio yenepoorHo2o
cKenema u HAmNuilo QYHKYuoHAnbHex 2pynn. lomonozu u 2omonozus. Hauana momenxnamypol
IUPAC. Kaaccupukanusi peakuuidi B OpraHudeckoi Xumuu. Peaxyuu npucoeourenus
(cudpuposanusl, 2an02EHUPOBAHUSA, 2UOPOLANOLEHUPOSAHUs, 2uopamayuu). Peaxyuu omuwenienus
(Oecudpuposanus, OezudpoeanoceHuposanus, Oecuopamayuu). Peaxyuu 3amewenus. Peaxyuu
U30MEPU3AYULU.

3aoanue na oom: Onpedenums mun XUMUYECKUX PEAKYUll 8 YenouKe NpeepaujeHull:
C2H6—C2H5CI—C2H50H—C2H4—C2H4Br2. Yuumob kiaccol OpeaHuyeckux coeOUuHeHul.

Tema 2.2
YraeBogopoabl M uxX
NMPHUPOAHBbIE HCTOYHHKH

39

AJIkaHBbI. AJIKeHbI. [ omonozuyeckutl pso, usomepus u Homeunkiamypa. Ilonyuenue. Xumuueckue
ceoticmea. Ilpumenenue.

3aoanue na oom: Cocmagumv ONOPHLILL KOHCHEKM NO meme, 8bLy4uib 20MOA0UYeCKUll psio dIKAHO8.

40

Hpakrnyeckas padora Ne 13. [lonyuenue ankanog u ux HOMEHKIAMYpa.

3aoanue na oom: Coodbwenue na memy: «Poccus ¢ muposoil cucmeme 000b14u U MPAHCHOPMUPOBKU
2a3an.

41

Jduensl W Kaydyku. [lonamue o0 OueHax Kak y2aego0opooax ¢ O08yMs OBOUHbIMU CEA3AMU.
Conpsioicennvie ouenvl. Xumuueckue ceoticmea bymaouena-1,3 u usonpena: obecyseuusanue OpomMHoU
6000l U noaumMepuzayus 8 kayuyku. Hamypanonwiti u cunmemuuecxkue kayuyku. Pesuna.

3aoanue na oom: Iloocomosumsv npesenmayuio «uenst u KayuyKu — Npouiiioe u Hacmosujeey

42

AJxuHbL. Ayemunen. Xumuueckue ceolicmea ayemuieHa: 20peHue, obecyseuusanue 6GPOMHOU 800bl
npucoeouHenull Xa0poeodopooa u euopamayus. IlIpumenenue ayemunieHa Ha OCHOBe CBOUCME
Mescknaccosas uzomepus ¢ arkaouenamu. Apeubl. Benzon. Xumuueckue ceoticmea OeH3014: 20peHuUe
peakyuu 3ameujenust (eano2enuposanue, humposanue). [lpumenenue 6en3ona Ha 0cHoge C8OUCMS.

3aoanue na oom: Cocmagumv ONOPHLILL KOHCHEKM N0 MeMaM, peweHue 3a0au.

43

Hpakruyeckas padora Ne 14. [Tonyuenue smunena u uzyueHue e2o ceolcms.
Tonyuenue ayemunena u uzyuenue e2o c6oUCms.

3aoanue na oom:. Pewenue 3aoay

44

IIpupoaHbie HCTOYHUKH YIIIEBOAOPOAOB. [Ipupoonvlii 2a3z: cOCmMas, NpUMeHeHue 8 Kauecmee
monausa. Hegpmo. Cocmas u nepepabomra negpmu. Ilepeconxa negpmu. Hegpmenpooyxmut.

3aoanue na oom: Coobwenue na memy: «Hepeemuueckue pecypcvl PO. Dxonocuneckuil acnexm ux
UCNONIb308ANUSLY

12




Tema 2.3.
Kucnopoacoaepxamiue
OpraHuv4e€CKue COCIMHCHUA

45

Cnuptel. [lonyyenue smanona 6podiceHuem 2noxkos3vl u euopamayuei smuiena. I uopoxcunvhas
epynna Kax @Qyukyuonanvnas. Ilonamue o npedeibHblx O0OHOAMOMHBIX chupmax. Xumuyeckue
ceoUCMBa IMAHONA: B3aUMOOEliCNBUEe ¢ HAmpuem, 00pazo8aHue NPOCMbIX U CIOICHbIX IPUpos,
oxucnenue 6 anvoezud. Ilpumenenue 3mManoia Ha OCHOGe CBOUCMS. ANKO20IU3M, €20 NOCIeOCMBUsL Ol
opeanusma uenosexka u npedynpedcoenue. I uyepun kax npedcmasumens MHOZOAMOMHBIX CRUPIOG.
Kauecmsennas peaxyua na mnocoamommuvie cnupmoi. Ilpumenenue enuyepuna.

3aoanue na oom: Cocmasumo onoprnZ KOHCneKm no memam. « Cnupmbl», «Denonvly.

46

Aabaerunbl. [lonamue 06 anvoecudax. Anvoecuonas epynna kax Qyukyuonanvras. Popmanivoezuo u
€20 Ce0UCMBA: OKUCIEeHUe 6 COOMBEMCMEYIOUYI0 KUCIOMY, 60CCHAHOGNEHUE 6 COOMBEMCMEYIOUUlL
cnupm. Ilonyuenue anvoecudos OKUCIeHUeM coomeemcmeyiowux  cnupmos. Ipumenenue
gopmanvoecuda na ocroge e2o ceoticme. Kap6oHoBbIe KUCIOTBI. [ToHsmue 0 KapOOHOGbIX KUCIOMAX.
Kapboxcunvnas epynna kax @ynxkyuonanenas. Tomono2uueckuti psao npeoerbHblx 0OHOOCHOBHLIX
Kkapbonoswix Kkucnom. Ilonyuenue KapOOHOBBIX KUCIOM OKUCIEHUEM alb0e2ud08. Xumuueckue
CBOUCMBA  YKCYCHOU KUCAIOMbL: 00Wle CE0UCMEd ¢ MUHEDAIbHBIMU KUCTOMAMU U  PeaKyus
omepugpuxayuu. Ipumenenue yKCyCHOU KUCIOMbL HA OCHOBE CEOUCME. Boulcuiite dcuprbvle KUCIomvl Ha
npumepe natbMUmuHOBoU U CIMeapuHoGol.

3aoanue na oom: 3anucamo hopmynvl u3oMepos Ok NeHMAHOBOU (8ANePUAHOB0TL) KucIombl. [Jamb
um Haseanus. Hanucamo scce «A - kuciomay

47

Cao:xabie dpupbl U KuUpbl. [loryuenue croochvix 3Qupos peakyuei s3mepugpuxayuu. CrodicHvie
aupel 6 npupode, ux suauenue. Ilpumenenue crodcHuix 2Qupos na ocroge ceovcms. Kupwvl xax
cnodcnvie dghupel. Knaccugurayua scupos. Xumuyeckue ceoucmea Heupos: 2u0poau3s u cuopuposanie
arcuokux dcupos. Ipumenenue dcupos na ocHose ceolicms. Moina.

3aoanue na oom: Coobwenue na memy: « Cospemennvie cmpoumenvhvie U 0moeiounsie Mamepuaisl
Ha 0CHO8E PEeHONPOPMANLOCSUOHBIX U KAPOAMUOHBIX CMOILY.

48

YraeBoabl. Venegoowi, ux knaccugukayus: MOHOCAXapuovl (210Ko3d, @pykmosa), oucaxapuovl
(caxaposa) u nonucaxapuovl (kpaxman u yeanonosa). Iniokoza — eewecmso ¢ 08OLUCMEEHHOU
@ynryueti — anvoecudocnupm. Xumudeckue C60UCMEA 2TOKO3bL. OKUCIEHUE 6 2IIOKOHOBYIO KUCIOMY,
soccmanosienue 8 copbum, cnupmosoe 6podcenue. [Ipumenenue 2noKo3bl HA OCHOGe CEOUCME.
3uauenue yeneso0os 6 dicusoil npupooe u dcuzHu yenogexka. [lonsmue o peakyusx noIUKOHOEHCAyuy u
2UOPOAU3A HA NPUMEPE 83AUMONDEBPAULCHUIL: 2III0K03A <> NOMUCAXAPUO.

3aoanue na oom: . Iloocomosums npeszenmayuro. «Cpasnenue cmpoenus u C80UCME KPAXMAId U
YeLNIoN03bl ».

49

HpakTuyeckas padora Ne 15. Mzyuenue ceoticms yene60006 (OKUCAEHUE 2THOKO3bl, 2UOPOTU3
caxaposwvl, pepmenmamueHvlil 2UOPOIU3 KPAXMANQ)

3aoanue na oom: Ogpopmrenue omuema no npakmuieckou pabome

50

HpakTuyeckas padora Ne 16. Izyuenue ceoticme KUCIOPOOCOOEPIHCAUUX OP2AHUYECKUX 8CULCCIME.

3aoanue na oom: Ogpopmrenue omuema no npakmuieckou pabome

13




Tema 2.4. A3oTconep:kamme 51 AwmmuHbI. [lonsmue 06 amunax. Anugpamuyeckue amunvl, ux Kiaccu@urayus u HomeHkiamypa. AHumun 2
OpraHHYecKHne coeTUHEHH. Kax opeanuueckoe ocHogauue. Ilonyuenue amununa u3z Humpobenzona. Ilpumenenue anununa Ha
Mosmmepsl. OCHO6e  CBOUicmE. AMUHOKHCIOTBL.  AMUHOKUCIOMbL  KAK — am@pomepHble  OUQYHKYUOHATbHbIE
opeanueckue coeounenus. Xumuyeckue cGOUCMEA AMUHOKUCIOM: B3aUMOOEUCmSEUe C Werovamu,
Kuciomamu u opye ¢ opyeom (peaxyusi noauxonOencayuu). Ilenmuonas céazv u noaunenmuobi.
Ipumenenue amunoxuciom Ha ocHose ceoticme. benku. Ilepsuunas, emopuyHnas, mpemuuHdas
cmpykmypul Oenxos. XumuuecKkue cgoucmea 0enKog: 2opeHue, OeHamypayus, uopoau3, YeemHule
peaxyuu. Buonozuueckue @ynkyuu 6e1kos.
3aoanue na oom: Paspabomxa 3adanuii no memam:
Hcnonvzosanue cudpoausza 6eikos 6 NPOMbIULIEHHOCHU.
Amunokanponosas xucioma.
Kanpon kax npeocmagumens nontuamuoHvix 80J10KOH.
52 HpakTuyeckas padora Ne 17. IHzyuenue ceoticme benrxos. Pacmseopenue benxos 6 6ode. 2
3aoanue na oom: Cozoamv npesenmayuio no meme «llpespawjenus 6e1xKo8 6 opeanuzmey
53 IpakTuyeckas padora Ne 18. O6napyocenue 6enkos 6 moaoke u 8 MicHOM OynvoHe. [Jenamypayust 2
pacmeopa 6enka KypuHo2o AUYa CHRUpPMoM, PAcmeopamu cojeli MANCeNblX Memanios u npu
Hazpesanuu.
3aoanue na oom:. OgopmieHue omuema no NPaKmuyeckol pabome
54 Hoaumepsl. beaxu u noaucaxapuovt kax 6uononumepst. Ilimacrmaccesl. [onyuenue nonumepos 2
peaxyuell norumepuzayuy u noauKonoencayuu. Tepmoniacmuytsle U mepmMopeakmugHvie NiaCmmAaccsl.
Ilpeocmasumenu nracmmacc. Boaokua, ux kiaccupukamus. [lonyuenue gonoxon. OmoenvHole
npeocmagumentt XuMu4ecKux 0J10KOH.
3aoanue na oom: Cocmasums ONOPHbILL KOHCNEKM N0 U3VYEHHbIM MeMAaM
55 HpakTruyeckas padora Ne 19. Pacnosnaganue nracmmacc u 8010KOH. 2
3aoanue na oom: Opopmums omyem no npakmuyeckou pabome
56 HpakTuueckas padora Ne 20. Pewenue sxcnepumenmaibHblx 3a0ay Ha UOeHMUDUKAYUIO 2
OpP2aHUYECKUX COCOUHEHUU.
3aoanue na oom: Opopmums omuem no nPaKmMueckol pabome
57 JuddepeHuupoBanHblii 3auer 2
BCET O (06vem maxkcumanvhoii yueonoit Hazpy3xku): 114 yacose
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3.3 TemaTuka HHAUBUAYAJIbHBIX MPOEKTOB IO JUCHHUILIUHE

*bHOTEXHONOrUs U reHHas HHXKeHepUst — TexHonornu XXI Beka.
*HaHOTEXHOJIOTUS KaK IPUOPUTETHOE HANIPABJIEHNE PA3BUTUS HAYKH U
npou3BojAcTBa B Poccurickon denepanuu.

*CoBpeMEHHBIE METOIbI 00€33apaKUBAHUS BOJIBI.

* AJUTOTpONHSL METAILIIOB.

«)Ku3np u nesreapnocts .M. Menpaeneena.

««[leproanueckomMy 3aKoHy OyAylee HE TPO3UT Pa3pyIICHUEM. . .)»
*Cunte3 114-ro anemMenTa — TpuyM@ pocCUCKUX (PU3UKOB-SIEPIIUKOB.
*/130TONBI BOAOpOA.

*/crionbp30BaHME PaMOAKTUBHBIX NU30TOMOB B TEXHUYECKUX LETAX.
*PEHTIeHOBCKOE U3IIy4EHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAULUHE.
][[lmazmMa — yeTBEepTOE COCTOSIHUE BEILLIECTBA.

*AMOp(QHBIE BEeLIECTBA B IPUPOAE, TEXHUKE, OBITY.

*OxpaHa OKPY’KAIOIIEN Cpeabl OT XUMUYECKOTO 3arpsisHeHns. KomnuecTBeHHbIE
XapaKTEPUCTHUKHU 3arPA3HEHUS OKPYKAIOIIEN CPEBI.

[ IpumeHeHue TBepAOro U ra3oo0pazHoro okcuaa yriaepoaa (IV).

*3ammTa 030HOBOI'O 3KpaHa OT XUMHUYECKOIO 3arpsi3HEHUS.
*I'pyboaucnepcHble CUCTEMBI, UX KJIaCCU(UKALIMS U UCTIOJIb30BaHUE B
npo(hecCUOHATBHOM JeATENbHOCTH.

*Kocmernueckue reiu.

[ [puMeHeHne CycieH3uil U OMYJIbCUI B CTPOUTEIBCTBE.

*MuHepasbl U TOPHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

*PacTBOpBI BOKpYT HAc. TUIBI pacTBOPOB.

*Boza Kak peareHT u cpena Uil XMMHAYECKOoro npolecca.

«)Ku3nb u aestenbHocTh C.AppeHuyca.

*BKi1az OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TCOPUH DIIEKTPOIUTUYECKOU
JICCOLAALINH.

*YCcTpaHEeHUE KECTKOCTH BOABI HA IPOMBIIUICHHBIX MPEATPUATUAX.
*CepHasi KUCIIOTa — «XJIE0 XMMUYECKOM MPOMBIIILIIEHHOCTH .
*/cnosib30BaHre MUHEPATIbHBIX KUCJIOT Ha MPEIIPUATUAX PA3IUYHOTO TPODUIIS.
*OKCHUIBI U COM KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

*lcropus runca.

[loBapeHHas COJIb KaK XUMHUYECKOE CBIPhE.

*MHoroaMkuil KapOOHAT KaNbIUs: B IPUPO/JIE, B MPOMBIIINIEHHOCTH, B OBITY.
*Peakunu ropeHrs Ha MPOU3BOACTBE U B OBITY.

*BupryanbHOE MOAECIHUPOBAHNE XUMUYECKHUX ITPOLIECCOB.

*DJIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.
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*JJIEKTPOJIU3 PACILIIABOB JIEKTPOIUTOB.

IIpakTnyeckoe NpUMEHEHHE ANEKTPOIIN3a: padUHUPOBAHUE, raIbBAaHOIIJIACTHKA,
raJIbBaHOCTET .

*/cTopus nosry4eHus U MPOU3BOICTBA aJTIOMUHHS.

*DJIEKTPOIMTUYECKOE TTOTyuYeHUE U padUHUPOBAHNE ME/IH.

*Ku3np u nesreapHocts 1. /[3BH.

*Posib METAIUIOB B UCTOPUH YEJIOBEUYECKON IMBWIM3aINK. ICTOpHs OTeueCTBEHHOM
yepHoi MeTauryprud. COBpeMEHHOE METaNypruyecKoe MpOru3BOICTBO.
*/cTopust 0TEUECTBEHHON LIBETHOM METaUTyprun. Posib METAIIIIOB U CILIABOB B
Hay4HO-TEXHHUYECKOM IIpOrpecce.

*Koppo3sust MeTauioB U criocoObl 3alIUTEl OT KOPPO3HH.

*/HepTHbIE WK 01aropoHbIE ra3bl.

*Poxnaronme conm — rajoreHsl.

/IcTopus MBEACKON CIIUYKH.

*VcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOW XUMUHU.

«)XKu3nb u aesrenbHoCcTh A.M.byTiepoBa.

*BurtanusMm u ero kpax.

*PoJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PAa3BUTUHA MUPOBOU
OPraHUYECKON XUMUH.

*COBpEMEHHBIE NPEICTABICHUS O TEOPUU XUMHUYECKOT'O CTPOEHUS.
*JKOJIOTUYECKHE ACTIEKTHI UCIIOJIB30BaHNUs YIIIEBOJOPOAHOTO CBHIPHSI.
*DKOHOMMYECKHE ACTIEKTHI MEKTYHAPOIHOIO COTPYAHUYECTBA 10 UCIIOIB30BAHUIO
YTJIEBOJOPOJHOTO CHIPHSI.

*Vctopust OTKpBITUS U pa3pabOTKU ra30BbIX U HEPTAHBIX MECTOPOKICHHI B
Poccutickon ®@enepanuu.

*XUMHs YTIEBOIOPOAHOIO CHIPbsl U MOs Oyayias npodeccusi.
*YTIIEBOIOPOTHOE TOIUIMBO, €r0 BUABI U HA3HAYCHHUE.

*CHUHTETUYECKUE KayUyKHU: UCTOPHSI, MHOTOOOpA3ue U MEePCIIEKTUBBI.
*Pe3MHOTEXHMYECKOE TPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

*CBapOYHOE IPOU3BOJICTBO U POJIb XMMHUH YIJIEBOJIOPOJAOB B HEM.

*Hed1b 1 ee TpaHcnopTUpOBKa Kak OCHOBA B3aMOBBITOJIHOTO MEKTYHAPOIHOTO
COTPYAHUYECTBA.
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4. VAEBHO-METOJIMYECKOEMMATEPHAJILHO-
TEXHUYECKOEOBECIMEYEHUE MPOTPAMMBI YUEBHOW
JUCHUATIIMHBI

OcBoeHue mporpamMmbl Y4eOHOW JTUCHUIUIMHBI «XUMHUS» Mpeanosaraet
HaJIM4Me B MPOPECCHOHAIBHON 00pa30BaTEIbHOW OpraHu3allid, pealu3yrouiei
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOro oOImiero oOpa3oBaHus, KaOuHeTa
XUMUU C Jlaboparopueil U JaOOPAaHTCKOM KOMHATOM, B KOTOPOM HMMEETCs
BO3MOXKHOCTh 00€CIEeYUTh CBOOOMHBIN noctyn B MHTEpHET BO Bpemsi yueOHOTO
3aHATUS U B TEpUOJ BHEyueOHOU aesTenbHOCTH oOydaromuxcs. [lomemenue
KaOuHeTa JOJKHO YIAOBJIETBOPSIThH TpeOOBAHUAM CanutapHo-
snuAemMuosorndeckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCIIE€ CHEUUAIN3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMHU OOy4YeHUS,
JIOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUS TPeOOBAaHMN K  YPOBHIO  IOJTOTOBKH
oOyuaronuxcsil. B kaOuHere AOMKHO OBITH MYJIBTHUMEIUIHOE O0OPYIOBaHUE,
MOCPEJICTBOM ~ KOTOPOTO  yYaCTHUKH  0Opa30oBaTeNbHOTO  Ipoliecca MOTYT
IPOCMATPUBATh BU3YAIbHYIO MH(GOPMAIMIO M0 XMMHH, CO3/1aBaTh MpPE3CHTAIUH,
BUJIEOMATEpHANIbl U T.M. B cocTaB y4yeOHO-METOIWYECKOTO U MaTepuajbHO-
TEXHUYECKOTO OCHAIIEHUS KaOMHETa XUMHUU BXOJIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPETO/1aBaTeIs;

* HaTypaJibHbIE OOBEKTHI, MOJIEIHU, MPUOOPHI U HAOOPHI JJII MOCTAHOBKHU
JIEMOHCTpAa- IMOHHOTO M YYEHUYECKOTO SKCIEPUMEHTA; Me4YaTHhIE W DKPaHHO-
3BYKOBBIE CPECTBA 00YUCHHS;

* CpelCcTBa HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUA;

* PEaKTUBBHI;

* MEpPEYHU OCHOBHOM M JIONOJIHUTEIBbHON YUEOHOU JTUTEPATYPHIL;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHUE U UHCTPYKIIUH;

* OUOIMOTCYHBIN (POHI.

B OuGmuoreunsiii ¢GoHA BXOAAT YYEOHUKH H y4eOHO-METOJAMYECKHE
koMruiekThl (YMK), pekoMeH10BaHHBIC WM JOMYIICHHBIC ISl MCIIOJIB30BaHUS B
npodeccCuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, peanu3yrnmx
o0pa3oBaTeNbHYI0 TPOTrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenusi OITOII CIIO Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBanus. bubauoreunsi
dboHA MOXKET OBITh JOMOJHEH XMMHYECKOW SHIMKIIONEIUEH, CIpaBOYHUKAMM,
KHUTaMU JUIsl 4TEHUs MO0 XUMUU. B mpoliecce OCBOEHUs MPOTrpaMMbl yueOHOMH
JUCHUIUIMHBL «XUMUS» CTYACHTHl JODKHBI MMETh BO3MOXKHOCTH JOCTyMa K
AJIEKTPOHHBIM Y4e€OHBIM MarepuajaM I0 XHUMHH, HWMEIOIUMCS B CBOOOJHOM
noctyne B ceTd HWHTEpHET (PJAEKTPOHHBIM KHHUTAaM, NPaKTUKyMaM, TeCcTam,
marepuaiam EI'D u nip.).

17



S. NHO®OOPMAIIMOHHOE OBECIIEYEHUE PEAJIM3ALINA
INPOI'PAMMBI

5.1 lleyaTHble U31aHNUA:

OcHoBHBIE:

O-1 Epoxun K. M., Xumus mia npodeccuid U cHelUaIbHOCTEN
TEXHUYECKOTO M €CTEeCTBEHHO-HAy4yHOro mnpoduied: ydyeOHUK Mg CTY/I.
yupexaeHuil cpen. mpod. oopazoanusi / FO.M.Epoxun, U.b.KoBane Ba. — 8-¢
u3., crep. — M.: U3naTensckuil HeHTp «Akanemusi», 2021. — 496 c.

JlonotHUTE IbHbIE HCTOYHUKH:

-1 T'abpuensn O.C., OctpoymoB WM.I'. Xumus. YueOHUK A1 CTYAEHTOB
o0pa3oBaTeNbHBIX YUYPESKICHUNU CpeaHero mpodecCHoHaILHOTO 00pa30BaHUS. -
M.: «Axagemus», 2014

-2 I'abpuensa O.C. Xumus. [IpakTukym 115 CTyA€HTOB 00pa30BaTENbHbIX
yUpexAeHU cpenHero mnpodeccuoHanbHOr0 oOpa3oBaHusA. - M.: «AKagemMus»,
2015

I-3. bapcykoB 3.A. Amnanmuruueckas XUMHS: y4eOHUK IJisi CTYJICHTOB
00pa30oBaTeIbHBIX YUPEKACHUN CpeTHEro MPoPECCHOHATILHOTO 00pa30BaHUs

/ 3.A. bapcykoB.- M.: Breicmas mikona, 1990

J1-4. I'my6okoB FO.M. Ananutnueckas xumus. COOpHHUK 3a71a49 110 XUMHUH

/ FO.M. I'ny6oxkoB. - M.: Akagemus, 2006.

J-5.T'anueBa O.C. COOpHMK 3a7ay M YNpPaKHEHUA 1O (PU3NYECKOH H
komnonanon xumun / O.C. I'anuesa -M.: Beicias mikoia, 1974.

5.2 DyekTpoHHbIE U3aHHUA (JJIEKTPOHHBbIE PEeCYpPChI)

1. Epoxun 0. M., Xumus aig npogeccuil U cnenuaibHOCTEH TEXHUYECKOTO
U €CTECTBEHHO-HAYYHOI0 Mpoduiieil: yueOHUK IS CTY. YUpexXKACHUN cpell. npod.
oopazoBanus / HO.M.Epoxun, WU.b.KoBane Ba. — 8-¢ wu3m., crep. — M.:
N3patensckuil neHTp «Axagemusi», 2021. — 496 c. 9bC AKAJJEMUA

2. pvg.mk.ru- omumnuana «Ilokopu BopoObEBBI rophh»

3. hemi.wallst.ru - «Xumust. O0pa3oBaTeIbHBINA CANT TSI MIKOJIBHUKOB)

4. www.alhimikov.net- OOpa3oBaTenbHBI CaWT I  IIKOJLHUKOB
5.chem.msu.su- DnekTpoHHast OMOIHMOTEKA 10 XUMHUH

6. www.enauki.ru- wuHTepHeT-u3naHue s yuutened «EcTecTBeHHBIC
HAYKI»

7. lseptember.ru- merommueckas razera "llepBoe ceHtsOps" hvsh.ru-
KypHaJIl «XHUMUs B LIKOJIE»

8. www.hij.ru/ -«XuMus v )KU3HB

9. chemistry-chemists.com/index.html- syiekrponHbIl KypHan «XUMHKH U
XUMUSD»
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6. JUCT UN3MEHEHUWH U JIONNOJTHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne u3mMeHeHus, 1aTa BHeCEHMsI, Ne CTPAHHUIIbI ¢ ©3MEHEHNEM

boL10: CraJgo:

OcHoBaHue:

HO)IHI/ICL JINIQ, BHECIHIECI'O N3MCHCHUSA
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