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PACCMOTPEHA OJOBPEHA

[ukioBoi KoMuccuen MeTtoanueckuM COBETOM

00111e00pa3oBaTeIbHBIX KOJUIe/IKa

1 DKOHOMHYECKHUX JTUCIHAILINH [Tporokonm Ne5

[TpoTokos Ne9 Ot 16.06.2021 rona

Ot 25.05.2021 ron [Ipencenarens MC

IIpencenarens Biacosa T.B.
[Ilykuna A.A.

Pabouas mporpamma paspaborana B coorBerctBuu ¢ ®I'OC CIIO Ha ocHOBe
MIPUMEPHON MPOTpaMMBI  00IIe00pa30BaTEILHON yUeOHON MUCIUIUIMHBI « XUMHUSD) IS
NpoQECCHOHANIBHBIX ~ 00pa30BaTEeNbHBIX  OpraHu3auuid,  oaoOpenHod  Hayuno-
Meroandeckum coBetoM llentpa mpodeccronansnoro odpazoBanus OI'AY «OUPO» u
PEKOMEHJIOBAaHHOW JUIsi pealn3allid OCHOBHOM MPOQECCHOHATILHON 00pa3oBaTEIbHON
nporpammbl CIIO Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHUs C IOJIYYEHHEM CPEIHETO
obmero oopazoBanusi. [Iporokon Ne 3 ot 21.07.2015. ABTOpEI IPUMEPHON MPOTPAMMBI:
O.C. TabpuensH, mnpodeccop Kadeapbl e€CTECTBEHHO-IKOJIOTHYECKOro oO0pa3oBaHUs
[legarornyeckoil akageMuM TMOCIEIUIUIOMHOTO OOpa3oBaHMs, K. I. H., Mpodeccop,
3aciykeHHbId yuutesb PO; N.I'. OctpoyMOB, THPEKTOP DHIE€IBCCKOTO TEXHOIOTUYECKOTO
uHctutyTa (punnan ®I'bOY «CapaToBckuii TOCy1apCTBEHHBIA TEXHUUECKU YHUBEPCUTET
uM. FO.A. I'arapunay), A. Xxum. H., ipodeccop.

Pabouas nporpamma npegHazHaueHa IJIs CHELHUAIBHOCTH CPENHErO MPO(ecCHOHAIBHOTO

oOpazoBaHust TexHuueckoro npoduis: 08.02.01. Cmpoumenvcmeo u IKcnayamauus
30QHUTL U COOPYHCEHUU.

Pa3zpaboTuuk: FOpkuna E.I'. — npenonaBarens xumuu ['BITOY «UI'TK um. M. [llagoBa»
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1. HOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma o061ieo0pa3oBaTeIbHOM YYEOHOW TUCHUILIIUHBL «XUMUSD»
npelHa3HavYeHa JiJIs U3y4YeHHs] XUMHUH B YepeMXOBCKOM rOPHOTEXHUYECKOM KOJIIEIKE UM.
M.U. HlanoBa, peanusyromeM o00pa3oBaTEIbHYI0 MPOrpaMMy CpEAHEro oOIIero
oOpa3zoBaHUsl B Mpejenax OCBOCHHUS MPOrpaMMbl MOATOTOBKU CIHEIUATUCTOB CPEIHETO
3BeHa 10 crenuainbHocTu 08.02.01. Cmpoumenvcmeo u IKchayamauus 30aHUil u
coopyycenuil, Ha 6a3e OCHOBHOTO 00IIIET0 00Opa30BaHUAI.

Conepxkanue pabouedt mporpaMmbl «XUMHUS» HAMpaBICHO Ha JIOCTHXKECHHE
CHEAYIOMINX LENEH:

* popMupoBaHue y OO0ydYaIOIMUXCSA YMEHHUS OICHUBATH 3HAYUMOCTH XUMHUYECKOTO
3HAHMS IS KaXKJI0TO YEJIOBEKa;

* popmMupoBaHue y 00yUYaOUIUXCs [IETOCTHOTO MPEICTABICHHS O MUPE U POJIH XUMUHU
B CO3/IaHMM COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTHUHBI MHpA; YMEHHUS OOBSICHATH
OOBEKTHl W TMPOIIECCHl OKPYKAIOIIEH NEUCTBUTEIBHOCTH — MPUPOJIHOM, COLMATIHHOM,
KYJbTYPHOU, TEXHUYECKON CPEAbL, — UCIIOIB3YS JJIS1 STOTO XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYyYalOIUXCS YMEHUW pa3iandarh (akThl U OILIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPHUTEPHUSIMU OLIEHOK U CBA3b KPUTEPHUEB C
onpenenéHHON CUCTEeMOM IEHHOCTEH, (OopMyIHpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3ULINIO;

* npuoOpereHrne OOyYarOUIMMHUCA ONbITA PAa3HOOOpPA3HOW JESATENBHOCTH, OIBITA
MO3HAHUS U CAMOTIO3HAHMS; KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbLHOE 3HAUCHUE TSI
pPa3JIMUHBIX BUJOB JEATEIBHOCTU (HABBIKOB PEIICHUS MPOOJieM, MPUHATUS PEIICHUH,
MOMCKa, aHain3a U OOpabOTKM MHQOpMalNUHd, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
M3MEPEHU, HABBIKOB COTPYJHUYECTBA, HABBIKOB 0€30IaCHOr0 0OpalIEHUs! C BEUIECTBAMU
B MOBCEIHEBHOM JKU3HU).

PaGouast mporpamMmma y4eOHOW AMCHUIUIMHBI «XHMHSD)» OMpPENeIseT COAEpKaHUE
y4eOHOro MaTepuala, IMOCJIeI0BaTeIbHOCTh €ro HM3YYEHHs, pachlpeeieHrue y4eOHbIX
4acoB, TEMAaTWUKYy WHAMBUAYAJIbHBIX TIPOEKTOB, YUYWUTHIBAs CHEIMU(UKY TPOrpPaMMBbI
MOATOTOBKH  CICIMAJIMCTOB  cpeaHero 3BeHa mno  cnenuanbHoct — 08.02.01.
Cmpoumenscmeo u  IKchayamauyus  30aHull U coopydycenuii. VI3yueHue
001eo0pa3oBaTeIbHON y4eOHOW IUCHMUIUIMHBI «XHMMMSD» 3aBEpINAcTCS IOJIBEACHUEM
utoroB B opme nuddhepeHInpoBaHHOTO 3a4eTa B paMKaxX MPOMEXYTOYHOM aTTecTaluu
ctyneHToB B mnporiecce ocBoeHus [ITICC3 ¢ monyueHunem cpeaHero ooiiero oopasoBaHusl.

B konnemxke Ha OCBOGHHE Y4EOHOW AUCHUIIIMHBI «XHMMS» B COOTBETCTBUU C
Y4eOHbIM TIIAHOM MPOrpaMMbl  MOATOTOBKH —CIELHUAIMCTOB CPEIHEro 3B€Ha IO
cennasibHOCTH 08.02.01. CTpOoMTENIBCTBO M JIKCILIyaTALMA 3AAHMH M COOPYKEHHH
orBojutTcsa 114 yacoB (00beM 00pa30BaTENbHON MPOTPAMMBI):

— Ha yuebdnwle 3anamua omeooumcs 114 wacos, 6 mom uucie na npakmuyeckue
(nabopamopnvie) pavomut 40 uacoe,
- Ha NPOMEINCYMOUHYIO AMMEeCMAauuIo omeooumcs 2 uacd.



2. INTAHUPYEMBIE IMUHOCTHBIE, METAIIPEJMETHBIE U
IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI YYEFHOM JUCIIUIIJINHBI
«XHUMUA»

OcBoeHue coaepaHus Y4eOHOW JUCUUIUIUHBI «XHMHSD», O00ECIIeUUBaAECT
NOCTUKEHUE CTYIAEHTAMH CIIEIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:

. YYBCTBO F'OPJOCTH U YBXKEHHUS K UCTOPUHU U JTOCTUKEHUSM OTEHYECTBEHHOM
XUMUYECKOM HAyKd; XHMHUYECKM TPaMOTHOE TOBEACHHE B MNpo(hecCHOHATbHOU
NEATENBHOCTH U B OBITY IPU OOpalleHHH C XMMHUYECKUMU BEIECTBAMM, MaTepuajaMu U
MIPOLIECCAMY;

. TOTOBHOCTBH K MPOJOJDKEHUIO 00pa30BaHUS U MOBBIIICHHS KBaTHU(PUKAIUU B
n30paHHOM MpodhecCHOHATBHOU MEATEILHOCTH U 0OBEKTUBHOE

OCO3HAHMUE POJIM XUMUYECKUX KOMIIETEHLIUH B 3TOM;

. YMEHHUE MCIOJIB30BaTh JOCTH)KEHHSI COBPEMEHHOM XMMHYECKOW HAyKH H
XUMHUYECKUX TEXHOJIOTUHN JUIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEUIEKTYalIbHOTO Pa3BUTHS B
BbIOpaHHOU NTPO(EeCCHOHATBHOM e TEIBHOCTH.

MeTanpeAMeTHbIX:

. UCIIOJb30BAaHUE PA3NTUYHBIX BUJOB IO3HABATEIBHOM JESATEIBHOCTH H
OCHOBHBIX HHTEJUIEKTyaJIbHBIX ONepaluil (IoCTaHOBKA 3a/1a4u, (POpMyJIUPOBAHUE TUIIOTES,
aHaJIU3 U CHUHTE3, CpaBHEHHE, OOO0OIEHHE, CHUCTEMATHU3alusi, BBISBICHUE MNPUYUHHO-
CJIEICTBEHHBIX CBSI3€W, MOWUCK aHAJOroB, (OPMYIHPOBAHWE BBIBOJOB) [JIsi pEUICHUS
MOCTaBJICHHOW 3aJa4yd, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HaHMs (HAOIIOEHHE,
Hay4YHbI SKCHEPUMEHT) JJIA U3Y4YEHHUS Pa3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B MPOPECCUOHATBHON
cdepe;

. UCIIOJb30BAaHUE PA3JIMYHBIX HCTOYHUKOB [JISl TOJYYEHUS XUMHYECKOUN
uH(pOpMalui, yMEHHE OLICHUTD €€ JOCTOBEPHOCTb AJIsl TOCTHIKEHUS XOPOIIUX PE3YJIbTATOB
B IpodecCuoHaNIbHOM cdepe;

npeIMeTHbIX:

. c(hOpPMHUPOBAHHOCTH MIPEJICTABICHUN O MECTE XUMUU B COBPEMEHHOMN HAYyYHOM
KapTHHE MUpPA; MIOHUMaHUE POJIM XUMHUHU B (JOPMUPOBAHUU KPYrozopa U GyHKIIMOHATHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAKTUYECKUX 3a]1aY;

. BJIQZICHUE OCHOBOIIOJIATAIOIIMMUA XUMUYECKUMH TOHATUSIMH, TEOPHUSIMH,
3aKOHaMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U
CHUMBOJIUKOM;

. BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHHUSA, WCIOIb3YEMbIMH B
XUMUU: HaAONIOZICHHE, ONUCAaHWE, M3MEpPEHHUE, JKCIEPUMEHT; yMEHHEe o0padaThiBaTh,
OOBSACHATH PpPE3yJbTaThl NPOBEIEHHBIX OIBITOB M JENaTh BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTHh METOIbI IO3HAHMSI IPU PEIICHUH MPAKTHUECKUX 3a7a4;

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

XUMHWYCCKHUX BCIICCTB,



. c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIUMU IO OTHOUIEHUIO K XMMHYECKOU
uH(pOopMaIK, MOTy4YaeMON U3 pa3HbIX HCTOYHUKOB.

3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTJIAHBI

3.1. O0beM yueOHOM JTUCHHMILIMHBI U BUABI CAMOCTOATEILHON PadoThI

CTY/E€HTOB
Bup y4eOHoii padoTsl Odven
yacoe
O0bem 00pa3oBaTeIbHO POrPAMMBbI: 114
YueOHbIe 3aHATHS, 114
B TOM YHCJIE:

MpaKTUYECKUE PabOThI 40
CamocrosiTesibHbIE PA00THI -
KoncyabTamus -
IIpomexyTounasi arrecTanus B dbopme 2
oupgepenyuposarnro2o 3auema




3.2. TemaTuyeckuid IJIAH U COAEPKAHNE YHEOHOM JUCHMIIIIMHBI « XHMUSD)

HaumeHnoBanue
pa3esoB M TeM

Ne 3ansaTus

Couepmanne yqeﬁﬂoro marepuaJia, naﬁopaTole,le U IMIPAKTHYECKUE paﬁOTbI, CaMOCTOATECIbHAaA paﬁoTa

CTY/1€HTOB

0Oo0bem
4acoB

IIpumeyanue

3

IIEPBBIH CEMECTP

70 uacoe

BBenenue

Hayunble MeTobI TO3HAHNS BelIeCTB H XHMHUYECKHUX sIBJIeHHid. PoJIb JKcriepuMeHTa ¥ Teopuu B
xuMuH. Modenuposanue xumuyeckux npoyeccos. 3uavenue xumuu npu oceoenuu npogeccuti CIIO u
cneyuanvhocmeii CII0 mexnuyeckoeo npoguis npogeccuoHarbHo20 00pa308aHuUs.

3aoanue na oom: Boinoinums mecmogoe zadanue

Pazoen 1. Oowan u
HeopzaHuyecKkas Xumus

68

Tema 1.1.
OcCHOBHBIE IOHATHA U
3aKOHbI XUMHH

OcHoOBHBIC NOHATHSI XUMHH. YMenue oasams onpedenenue U onepuposams ciedyiouumu
XUMUYECKUMU NOHAMUAMU. 8eUeCTNE0, XUMUYECKUL /leMeHm, amoMm, MOAeKYId, OMHOCUMeNbHble
AMOMHASA U MOAEKYNIAPHASL MACCYL, UOH, AJUIOMPONUS, U30MONbI, XUMUYECKAs C853b,
INEKMPOOMPUYAMENbHOCTD, 8ATIEHIMHOCMb, CIENeHb OKUCAEHUs,, MOIb, MOJIAPHAS MACCA, MOJISPHbLIL
00beM 2a3000pA3HbIX Beulecms, 8elecnmed MOIEeKYIAPHO20 U HEMONEKYIAPHO20 CIMPOEHs, PACMEOpbl,
INEKMPOUM U HEDNeK MPOUM, INeKMPOIUMUYECKAs: OUCCOYUAYUSL, OKUCIUMETb U 60CCIMAHOBUMED,
OKUCTIeHUe U 80CCMAHOBIIeHUe, MenI080U 3heKm peakyuu, CKOpOCHb XUMUYECKOU peaKyuu, Kamaius,
Xumuueckoe pagnosecue, yerepoonblil ckenem, (PYHKYUOHANbHAS 2PYRNA, U30MEPUS, 20MON02Us

3adanue na oom: Pewenue meopemu4yecKux 3a0a4 no meme ¢ UCNOAb308AHUEM OCHOBHbBIX
XUMUYECKUX NOHAMULL U 3AKOHO8

OcHOBHbIE 3aKOHBI XHMHHU.

Dopmynuposanue 3aKOHO8 COXPAHEHUS MACCbl BeWecms U HNOCMOAHCMEAd COCMABA 8eujecms.
Yemanoexa npuuunno-cneocmeennou ceazu medxncoy cooepicanuem dmux 3AKOHO8 U HANUCAHUEM
XUMUYECKUX hopMyn U ypasHeHu.

3adanue na oom: Pewenue meopemu4ecKux 3a0a4 no meme ¢ UCHOAb308AHUEM OCHOBHBIX
XUMUHECKUX NOHAMUL U 3AKOHO8

IpakTuuyeckas padora Ne 1. Pewenue pacuemuvlx 3a0a4 HA HAXOJCOeHUe OMHOCUMENbHOU
MOAEKYISIPHOTU MACChL, OnpedeieHie MACCO8OU Q0N XUMUUECKUX DIEMEHIMO8 6 CLONCHOM euecmee.

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

Tema 1.2.
Ilepuoanueckuii 3aKoH U
Ilepuonnueckas cucrema

XuMHu4yeckux 3jiemenTon .M.

Mepuoanueckuii 3axkon [I.U. MenneneeBa. Omxpuvimue J[. M. Mendeneegvim Ilepuoduyeckozo 3akoua.
Ilepuoouuecxuil 3axon 6 gopmynuposke .U .Menoeneesa. Ilepuoouueckas mabauya Xumuyeckux
anemenmos — epaguueckoe omobpadicenue nepuoouueckoeo 3axkona. Cmpykmypa nepuoouyecKou
mabauyvl: nepuodvl (Maivle u boavuiue), 2pynnol (21aeHas U NoOOYHAs).




MeHpeneeBa U CTpOeHUE
aroma.

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

Ctpoenne atoma u [lepuogunueckuii 3axon JI.M.MenaeneeBa. Amom — crodcrHas wacmuya. Aopo
(npomonsl u HelimpoHwl) U SneKMpoHHasA 0borouka. Hzomonsl. CmpoeHue 31eKmpoHHbIX 000104eK a
MOMO8 2IeMEHMO8 MATbIX Nepuo008. OcobeHHOCIU CMPOEHUsL SIEKMPOHHBIX 000I0UYEK aMOMO8
I1eMeHmo8 60IbUUX NEPU0O08 (NepexoOHbIX 1emenmos). [lonamue 06 opoumansx. s-, p- u d-
opbumanuy. Inexmponnvle KOHPU2YPayuy amomos XUMU4eCcKux j1eMeHmos.

3aodanue na oom: Pacnucamo JJIEKMPOHHOEe CmpOoeHue amomoes npe()ﬂODlCEHHblx 2/1eMeHmoe6

CospemenHnas ¢opmyauposka Ilepunoamdeckoro 3akoHa. 3nauenue Ilepuoouueckoeo 3akona u
Tlepuoouueckoii cucmemvt xumuyeckux snemenmos Ji. 1. Menoeneesa 015 pazsumus HayKu u NOHUMAHUSL
Xumuyeckou kapmunovl mupa. Mooeruposanue nocmpoenus Ilepuoouueckoti madauybl Xumuieckux
9eMEHMO8.

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

Ipakruyeckas padora Ne 2. Mzobpadicenue 31eKMpPOHHbIX KOHQUISYpAYUll amomo8 IIEeMeHMOs

OONBLULUX U MATBIX NEPUOO08 XumuuecKux snemenmos. Cocmasnenue ypasHeHull I0epHbIX peakyui.

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

Tema 1.3.
CTpoeHue BelecTna.

3aoanue na oom: Kamuonwi, ux obpasosanue u3 amomos 8 pe3yivmame npoyecca oKucieHus. AHuonwl,
ux 0bpazosanue u3 amomos 6 pe3yibmane npoyecca 60ccmanosienus. Honnas césasb Kak ces3b Mesicoy
KAMUOHAMU U GHUOHAMU 30 CHem dNeKmpocmamuyeckozo npumsicenust. Kiaccuguxayust uonog: no
cocmagy, 3HaKy 3apaod, HAWYuio 2uopamuou 060on0uku. Hounvle Kpucmaniudeckue peuemku.
Csoticmea 6ewjecme ¢ UOHHBIM MUNOM KDUCIATIUYECKOU PEUEmKU.

3aoanue na oom: Hzobpadicenue 31eKMPOHHBIX, CIPYKMYPHBIX OPMYT 8euecms ¢ UOHHbIM GUOOM
CBsI3U.

10

KoBanenTHasi xumu4eckasi CBs3b. Mexanusm o6pazoeanus Koeaiemmuou cea3u (0OMeHuvlil u
O00HOPHO-aKyenmopHulll). dnekmpoompuyamenvHocme. Kosarenmmuvle nonapuas u HenoiapHas cesasu.
Kpamnocme xosanenmmoui cessu. Monexyaspnvle u amomuvie kpucmaniudeckue pewemru. Ceolicmea
8ewecmes ¢ MOAEKYIAPHLIMU U AMOMHBIMU KPUCTATIUYECKUMU PEUEemKaAMU.

3aoanue na oom: Hzobpadicenue 31eKMPOHHBIX, CIMPYKIMYPHBIX (OPMYI 8euecme C KOBAIEHMHbIM
BUOOM CEA3U.

11

Meraqmyeckass ©  BOIOPOAHASl CBSI3b. Memannuueckas KpUCMALIUYeCKds peulemka U
Memaniuueckas Xumuueckas cea3b. Qusuueckue ceolicmea Memannos. Teepdoe, ocuokoe u
2az006pasnoe cocmosnus seujecms. Ilepexoo sewjecmsa uz 00HO20 a2pe2amHio2o COCMOsIHUS 8 Opy2oe.
Bodopoonas cés3b.

3aoanue na oom:. Hszzomoenenue mooenel KpUCmaiiuyecKux peuémox eeuecms.




12

Yucroble BenlecTBa U cMecu. JlucnepcHbie CHCTEMBI.

Housmue o cmecu gewecms. Iomocennvie u cemepozennvie cmecu. Cocmas cmeceil: 0OvemHas u
Macco8as 00U KOMNOHEHMOG CMeCU, MAccoeas 00 npumecell. I[lonsmue o oucnepcHoll cucmeme.
Hucnepcuas ¢paza u Oucnepcuonnas cpeda. Knaccugurayus oucnepcuvix cucmem. I[lowsmue o
KOJIOUOHBIX CUCEMAX.

3aoanue na oom: Omeemums HA BONPOCHL 8 KAPMOUKe.

13

HpakTuyeckas padora Ne 3. [lpucomosnenue cycneusuu xapbowama kanvyus 8 eode. llonyuenue
IMYALCUU MOMOPHO20 Macaa. O3HaKOMAEHUe CO CBOUCMBAMU OUCHEPCHBIX CUCHIEM.

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

Tema 1.4.
Boaa. PacTBopbl.
DJIEKTPOJIUTHYEeCKAS
JTHCCOIUAINS.

14

Bona. PactBopsl. PacTtBopenne. Boda kax pacmeopumens. Pacmsopumocmo éewecms. Hacviuennuie,
HeHacblujeHHble, nepecvliyeHnble pacmeopwvl. 3a8UCUMOCHb PACMBOPUMOCIIU 2A308, HCUOKOCmell U
meepobIX elyecms om pa3IuiHbIX (paKmopos.

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

15

MaccoBasi 101 paCTBOPEHHOTI'0 BellecTBA. /{3yueHue noHAmus Macco8ol 001U pacmeopenHozo
sewecmea, popmynvl. Pewenue 3a0au na onpedenenue Maccogou 00U pacmseopeHHo20 6euecmsa.

3adanue na oom: Pewenue 3a0ay na onpeodenenue Maccosoll 00au pacmeopeHHo20 6eulecmaa.

16

[pakTuyeckas padora Ne 4. IIpucomosnenue 00HbIX pACMEOPO8 3A0AHHOU NPOYEHMHOU U MOISPHOU
KOHYeHmMpayuu.

3aoanue na oom: Coobuenue 06 uUCnOIb308AHUL IIEKMPOIUMOE 8 6awuell Oyoyuell npogeccuu.

17

DJIeKTPOJIMTHYECKAS JAUCCOUMALUS. DIeKMpOoaumosl U HeINeKMpoumsl. INeKMPOIUMULECKAs
Juccoyuayus. Mexanuzmol 1eKMpOIUMUYECKOU OUCCOYUaAYUU Oil BeujeCme C PA3IUYHbIMU MUNAMU
Xumuueckou ceazu. I uopamupogannvie u necudpamuposannvie uonsl. Cmenenv 21eKMpOIUMULECKOl
ouccoyuayuu. Cunvbuvie u crabdvie snexmpoaumsl. OCHOBHbLE NOLOICEHUS MEOPUL DNEKMPOTUMULECKOU
Juccoyuayuu. Kucnomol, ocHoganus u conu Kax 91eKmpoaumel.

3adanue na oom: Hanucanue MONEKYIAPHBIX, NOIHBIX UOHHBIX YpasHeHUull no meme « Peakyuu uonnozo
obmenay

1.5. Knaccupuxauus
HEOPTraHUYeCKUX COeMHEHUIH
U UX CBOMCTBA

18

Kuc0oThI ¥ UX CBOMCTBA. KUCI0mMbl KAK 3JIeKMPOSUMbL, UX KIACCUDUKAYUSL NO PAZTULHBIM NPUSHAKAM.
Xumuueckue ceoticmea KUCIom 8 céeme meopuu dnekmpoiumuieckoi ouccoyuayuu. Ocobennocmu
83aUMOO0EUCBUST KOHYESHMPUPOBAHHOU CePHOU U a30mHoU Kuciom ¢ memaniamu. OcHogHvle cnocodwvl
NOJYYEHUS. KUCTIOMBbL.

3aoanue na oom: Iloozomosumsv npesenmayuio «IIpumenenue KUCIOm u OCHOBAHUIL 8
HCUZHEOESIMENIbHOCMIU IH00eU»

19

OcHoBanusi 1 HX cBoMcTBa. OcHoBaHUs Kak 21eKmpoumsl, ux K'./laCCM¢uKCll4M}Z no pas3iudyHbim
npusHaKam. Xumuueckue ceoticmea OCHOBAHULL 6 céeme meopuu aﬂekmpwzumuqecxod OMCCOMMCZL;MM.
Paznooicenue Hepacmeopumblx 6 600¢e ocnosanuil. OcHoBHblE CNOCOOLL NOJY4eHUus OCHOBAHUIL.

3aoanue na oom:. Bwinoanumos mecmosoe 3a0anue




20

IpakTnuyeckas padora Ne 5. [3yuenue ceoticmes kuciom.

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

IpakTuyeckas padora Ne 6. H3yuenue ceoiicme ocHosanuil.

21
3adanue na oom:. Pewums yenouxy npegpawenu

22 Cosmn u ux cBoiictBa. Conu kax snrexkmpoaumvl. Conu cpeoHue, Kucivle u OCHO8Hble. XumuuecKkue
ceoticmea conell 8 ceeme meopuu dieKmpoaumuyeckoi ouccoyuayuy. Cnocobvl nomyuenus coieil.
T'uoponus coneil.
Oxcuasl n ux coiicrBa. Coneobpasyiowue u neconeobpazyrouue okcuovl. OcHosHbie, ampomephvie
U KUCTOMHbIE OKCUObL. 3A8UCUMOCMb XapaKmepa OKCUOd Om CMeneHu OKUCTeHUs. 00pasylouezo e2o
Memanna. Xumuyeckue cgolicmea okcudos. Ilonyuenue okcuoos.
3aoanue na oom: Hszcomosums npubop 015 NOJYUEHUS HCUBOU U MEPMBOU 800bL CGOUMU PYKAMU U3
NOOPYUHBIX MAMEPUANO8

23 IpakTuyeckas padora Ne 7. Bzaumooeticmsue wenouell ¢ conamu. Pasnoscenue nepacmseopumoix
ocHosanul. Bzaumooeticmsue coneii ¢ memannamu. Bzaumooeticmeue coneti Opye ¢ opyeom. I'uoponus
cozlell paziuyHo2o munda.
3aoanue na oom: Coodbwenue na memy: «cmopus co006020 npouszso0cmeay
Knaccupukxanusi XMMHYECKHX PeaKUUid. Peakyuu coeOuHenus, pasioxceHus, 3ameujeHus, 0OMeHd.

Tema 1.6. 24 Kamanumuueckue peaxyuu. Obpamumbvle u HeoOpamumbvie peaKyuu.
XuMHYeCKHE peaKkuu

3aoanue na oom: Buvinonnume mecmogoe 3a0anue

25 Kuaccudukanus XumMuyeckux peakumid. [ omozenuvie u cemepo2entvie peakyuu. IK3omepmuiecKue
u snoomepmuueckue peaxyuu. Tennogou sgpgexm xumuueckux peakyuu. Tepmoxumuueckue
VPasHeHUsl.
3aoanue na oom: Pewenue 3a0au na HAX0XHCOeHUe MENL08020 I Pexma pearyuu

26 OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE  peakuun. Cmenenv  oxkucienus.  Oxkuciumenv — u
soccmanosnenue. Boccmanosumens u okucienue. Memoo 2iekmponnozo 6ananca 0 cOCMaesienus
YpasHeHUl OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull.
3aoanue na oom: Cocmasnenus OBP memooom snexmponno2o banauca.
CkopocTh XMMHYECKHX peaKuuil. /Jonamue o ckopocmu XuMuveckux peaxyui. 3a8ucumocms CKOpoCmi

27

XUMUYECKUX PeaKyull om pasiuyHbiX haKkmopos: npupoosl peazupyioujux 8eujecms, ux KOHYeHmpayuu
memnepamypbl, NOEPXHOCMU CONPUKOCHOBEHUS U UCNONb308AHUS KAMANUZAMOPO8.

3aoanue na oom: Hzeomosnenue npubopa 0as usyueHus IAeKMpoIU3a pacmeopos INeKmpoaumos.
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OOpaTuMoOCTh XUMHYECKUX peakuuii. Oopamumvle u Heobpamumvle peakyuu. Xumuyeckoe

28 pasHosecue u cnocobbl e20 CMeueHUsL.
3aoanue na oom:. Bvinoinums 3a0aHue Ha cmeujerue pagHosecUs o CXemMam XUMUYecKux peakyui.

29 IpakTuyeckas padora Ne 8. Peaxyus 3ameujenuss Meou dcene3om 8 pacmeope MeoH020 Kynopoca.
Peaxyuu, uoywue c obpazosanuem ocaoka, 2aza Uiy 600bul.
3aoanue na oom: Coodbujenue na memy: «Bosnuxnogenue u pazsumue anrOMUHUEBOU
NPOMBIULEHHOCTNUY

30 [pakTuyeckas padora Ne 9. 3asucumocms ckopocmu 83aumo0etcmaus CoNAHOU KUCTOMbL C
Memaniamu om ux npupoosl. 3asuUcumocms CKOpOCmMU 83aUMO0eUCMBUs YUHKA C CONAHOU KUCTOMOU Om
ee KoHyeHmpayuu. 3a8ucumocms ckopocmu e3aumooeticmsus oxkcuoa meou (I1) ¢ cepuoti kucromoti om
memnepamypeol.
3aoanue na oom: . I[lepeuuciums npedmemst 0OMauLHe20 00UX00a U 060PYOOBAHUSL KEAPMUPDL, NPU
U320MOBNEHUY KOMOPBIX ObLIU UCHONb308ANbL 2ANbEAHONIACMUKA U 2AIbEAHOCIE2USL.

Tema 1.7 31 Meramasl. OcobennHocmu cmpoeHus amomos u Kpucmaanos. Dusuyeckue CE0UCMBA Memallos
MeTaaibl M1 HeMeTaJLTbI Knaccuguxayus memannoe no paziuuneim  npusHaxam. Xumuueckue —C80UCMEA MEMALIO8
Dnexmpoxumudeckuil pao Hanpaxcerull memannos. Memaniomepmusi.
3aoanue na oom: Iloozomosums npeseHmayuy 0 Memaiiax Ha ebloop. (dHcenes3o, anoMuHull, meobv,
cepebpo, 3010mo, ceuHey, 01060, HAMPULL, MASHUL, PMYMb)

32 Hemeranabl. Ocobennocmu cmpoerus amomos. Hememannwr — npocmule éewecmea. 3asucumocms
CBOlICM8  2aNI02eHO8 OM UX NOJOJCeHUs 8 nepuooudeckon cucmeme. OKuciumenvhvie U
B80CCMAHOBUMENbHbIE CBOUCMEA HEMemAulo8 6 3A8UCUMOCIU Om UX NOJONCEHUs 8 pAdy
INEKMPOOMPUYAMNETLHOCTIL.
3aoanue na oom: Iloozomosumsv npezeHmayuu 0 npuMeHeHuU Kuciopooa, pocgopa, Xnopa, 030Ha.

33 Hpakruyeckas padora Ne 10. Pewenue sxcnepumenmanvuslx 3a0ay no meme: « Memanivt u
HeMemaJuibl »
3aoanue na oom: Ocyuecmenerue npespawjeHuil No cxemam O MEMAiios U HemMemasios.
HpakTuyeckas padora Ne 11. [onyuenue, cobupanue u pacnosHaganue YeneKUcio2o 2asd, usyyeHue

34 e20 ceolicme.
3aoanue na oom:. Ocyujecmeanenue npespaweHull NO cxemam 01 Memaiios U HeMemaios.

35 HpakTuyeckas padora Ne 12. [onyuenue, cobupanue 2aza KUCIopooa, UyueHue e2o C80UCMS.

3aoanue na oom: Ocyu;ecmeﬂeHue I’lp@G‘de@Hlﬂ; no cxemam 0Jisi MEMaiios U HemMemauios.
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BTOPO¥ CEMECTP

44

Paszoen 2.
Opzanuueckas Xumus

44

Tema 2.1.
OcCHOBHBbIE TOHATHSA
OpPraHU4YecKOil XMMMH U
Teopus CTPOEHHUS
OpPraHU4YecKUX coeIMHeHu

36

IIpeamer opraHuveckoit XuMHMM. [Ipupoouvie, UCKYCCMBEHHblE U CUHMEMUYECKUe OpeaHuiecKue
sewecmea. CpasHenue OpeanuuecKux eeujecms ¢ Heopzanuveckumu. Banewmmnocms. Xumuueckoe
cmpoeHue KaK NopsA0oK COeOUHEHUs. AMOMO8 8 MOJEKYlbl N0 8ANEHMHOCHIU.

3aoanue na oom: Haiimu 6 nepuoouyeckou neuamu coobujeHusi 0 OOCMUNCEHUAX 8 001acmu
Op2aHUYeCcKOU XUMUU.

37

Teopusi crpoeHust oprannyeckux coequHenuii A.M.bByriaeposa.
OchosHble nonodceHUs meopuu XUMU4ecko2o0 cmpoenus. Mzomepus u usomepul.
Xumuueckue hopmynvl u MOOenU MOAEKYIL 8 OP2AHULECKOU XUMUU.

3aoanue na oom: Coobwenue o scusnu u Hayurou desmenvrocmu A.M. Bymaeposa.

38

Kaaccudukxanusi opranudecknx BemecTB. Kraccugurayus seugecms no CmpoeHuio yeiepooHo2o
ckenema u Haauuuio pyuxkyuonanvrvix epynn. omonozu u comonoeus. Hauanra nomenxiamypor IUPAC.

3aoanue na 0om: Yuumo K1ACCbL OP2AHUYECKUX
coeOuHenull.

39

Knaccnpukauus peakuuii B opranmveckoil Xumuu. Peaxyuu npucoeounenuss (2uOpuposamus,
2a102eHUPOsanus, 2uopozaioeenupoganus, 2uopamayuu). Peaxyuu omwennenus (0ecuopuposanus,
decudpozanozenuposanus, decuopamayuu). Peaxyuu samewenus. Peaxyuu uzomepuszayuu.

3adanue na oom: Onpederums Mun XUMUYeCKUX peakyuii 8 yenouke npespaujenuil.
C2H6—C2H5CI—-C2H50OH—C2H4—C2H4Br?2

Tema 2.2
Yraesogopoanl U ux
NMPHPOIHBIE UCTOYHHKHI

40

AJikaHbl. AJTKeHbI. [ omonozuueckuil pao, usomepus u Homenkiamypa. Honyyernue. Xumuueckue
ceoticmea. [lpumenenue.

3aoanue na oom: Cocmagumv ONOPHLILL KOHCHEKM N0 meMe, 8bLyYuimb 20MON0UYECKUll psio AIKAHO8.

41

IpakTuueckas padora Ne 13. [Jonyuenue aikanog u ux HOMeHKIAMypa.

3aoanue na oom: Coodbwenue na memy: «Poccusi ¢ muposoil cucmeme 000b14u U MPAHCROPMUPOBKU
2asay.

42

JAuenbl u kKayuyykm. [lowsmue o0 OueHax Kax yene8ooopooax ¢ O08YyMs OBOUHBLIMU CBA3IMU.
Conpsiocennvie ouenvl. Xumuueckue ceoticmea oymaouena-1,3 u uzonpena: obecygeuusanue OpomMHol
6000l U noaumMepuzayus 8 kayuyku. Hamypanonoiti u cunmemuuecxkue kayuyku. Pesuna.

3aoanue na oom: Iloocomosumsv npesenmayuto «uensl u Kay4yKu — Npouiioe u Hacmosujeey

43

Aakunbl. Ayemunen. Xumuueckue ceoucmea ayemuiena: 2openue, obecyseyusanue OPOMHOU 6800bl
nPpUCOeOUHeHUtl  X10pooodopoda u udpamayus. I[lpumenenue ayemuiena HA OCHO8E COUCMS
Mevsicknaccosasn uzomepus ¢ arkaouenamu. ApeHsl. benzon. Xumuueckue ceoticmea Oen3ona: 2opeHue
peakyuu 3ameujenust (cano2eHuposanue, Humposanue). [lpumenenue 6eH301a HA OCHOBe CEOUCMS.

3aoanue na oom: Cocmasums ONOpHbLL KOHCHEKM NO MEMAM, peuleHue 3a0a4.
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44

IpakTuyeckas padora Ne 14. [Tonyuenue smunena u usyuenue e2o cOUCMS.
Tonyuenue ayemunena u usyueHue e2o CE0UCMS.

3aoanue na oom:. Pewenue 3aoay

45

Ilpuposanble HCTOYHUKH YIJI€BOAOPOAOB. [Ipupoonusiii 2as: cocmas, npumeHerue 8 Kauecmee
monausa. He¢gpomo. Cocmas u nepepabomra negpmu. Ilepeconxa negpmu. Heghpmenpooykmeoi.

3aoanue na oom: Coobwenue na memy: «uepeemuueckue pecypcol PD. Jxonozuueckutl acnekm ux
UCNONb30BAHUSY

Tema 2.3.
Kucnopoacoaepsxamue
OpraHuYecKe coeJUHEeHHs

46

Cnuptsl. [lonyyenue smanona 6podicenuem 2nioKo3ssl u 2uopamayues smunena. I uopoxcunvhas epynna
Kax @ynxkyuonanvnas. Ilonamue o npedenbnblx OOHOAMOMHBIX CRUpmax. Xumuueckue ceolicmed
amawnona: e3aumooencmsue ¢ Hampuem, 00pazoeanue NPOCMbIX U CLONCHLIX 3QUPOS, OKUCIeHue 8
anvoe2ud. [Ipumenenue d3manona Ha ocHoge CGOUCMSE. ANKO20NUIM, €20 NOCIeOCMEUs. 0Nl OP2aAHUIMA
uenogeka u npeoynpedcoenue. Inuyepun Kak npeocmasumens —MHO20AMOMHLIX — CHUPMOS.
Kauecmsennas peaxyusa na mnocoamommvie cnupmei. Ilpumenenue enuyepuna.

3aoanue na oom: Cocmasumv onopuwiil Koncnexm no memam. « Cnupmory, «Denonviy.

47

Auasaeruabl. [lonamue 06 anvoecuoax. Anvoecuonasn epynna kax Qyukyuonarvhas. Popmanvoeaud u
€20 c80UCMBA: OKUCIEHUe 8 COOMBEMCMBYIOUYIO KUCIOMY, 80CCHAHOGIEHUE 6 COOMBEMCMEYIOuUll
cnupm.  [lonyuenue anvOecud08  OKUCTEHUEM  COOMSEMCmEyowux  cnupmos. Ilpumenenue
Gopmanvoecuda na ocroge e2o ceoticmg. KapooHoBbIe KHCJIOTBI. [loHamue 0 KapOOHOBbIX KUCIOMAX.
Kapboxcunvnas epynna kax @ynkyuonanvuasn. Iomonocuveckuii psao npeoeibHbiX OOHOOCHOGHbIX
Kap6onosevix kucrom. Ionyuenue KapooHOBbIX KUCIOM OKUCTEHUEM ANb0e2udos. XumuiecKue ceolucmaa
VKCYCHOU KUCTIOMbL: 00wue C80UCMEad ¢ MUHEPATbHBIMU KUCIOMAMU U pearyus dmepuduxayui.
Ilpumenenue yYKCYCHOU KUCIOMbI HA OCHOBe CBOUCMS. Buvicuiue dicuphvle Kuciomvl HA npumepe
NanLMUMUHOBOU U CIMEAPUHOGOIL.

3aoanue na oom: 3anucamv hopmybl U30MEPO8 051 NEHMAHOBOU (8aepuanosoll) kuciomul. /Jamo
um nazeanusi. Hanucamo scce «A - kucnomay

48

CnoxHble 3QUPBI U KUPbL. [lonyuenue crnoocnvix 3¢upos peaxyueii smepugurayuu. Cnoscnvle
aupel 6 npupode, ux snauenue. Ilpumenenue croxCcHvIX 2Qhupos na ocroge ceovicmg. Kupwvl rkax
cnoxcuvle 3¢upel. Knaccugurayus scupos. Xumuueckue cOUCMBA HCUPOG: 2UOPOIU3 U 2UOPUPOBAHUE
orcuoxux gicupos. Ilpumenenue xcupog Ha ocHoge ceolicms. Moina.

3aoanue na oom: Coobwenue na memy: « Cogpemennvle cmpoumenbHble U OMOeI0uHble MAmepuabl
Ha ocHose henonpopmanrbOecuOHbIX U KaApOAMUOHBIX CMOY.

49

YraeBoabl. Yenesoovl, ux xnaccugurayus: Monocaxapuovl (210xo3d, Qpykmosa), oucaxapuovi
(caxaposa) u nonucaxapuovl (Kpaxman u yennronosa). I moxkosza — eeujecmeo ¢ 080UCMBeHHOU yHKYUell
— anvoezudocnupm. Xumuueckue CE0UCMEA 2MIOKO3bL: OKUCIEHUe 8 2IIOKOHOBVIO KUCIOMY,
soccmanosienue 8 copoum, cnupmosgoe Opodcenue. IIpumenenue 2noKO3bl HA OCHOBE CEOUCME.
3unauenue yeneso006 6 dcusoil npupooe u JcuzHu yenogexd. llonamue o peakyusx noruKoHoencayuu u
2UOPOAU3A HA NPUMeEpe 83AUMONPESPAYeHUN: 2II0K03A <> NOIUCAXAPUOD.

3aoanue na oom: . I[loocomosums npezenmayuio: «Cpagnenue cmpoeHus u CE0UCmE Kpaxmaid u
Yennon03uly.
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50

Ipakrnyeckas padora Ne 15. /syuenue ceoiicma yene60006 (OKucieHue noKo3bl, 2UOPOIU3
caxaposvl, pepmeHmamuHbli 2UOpOIU3 KPAXMANA)

3aoanue na oom:. Ogpopmienue omuema no NPaKmuyeckou pabome

51

IpakTuyeckas padora Ne 16. M3yuenue ceolicmg KUCI0pOOCOOEPAICAUUX OPLAHULECKUX BEULECINE.

3aoanue na oom: OgopmieHue omuema no NPaKmuyeckou pabome

Tema 2.4. A3oTcoaep:kamue
OpraHM4YecKue coeJUHEeHHs.
IHosnumepsl.

52

Amunsl. [lonamue 06 amunax. Anugpamuyeckue amunsl, ux kraccugurayis u Homenkiamypa. Anunun
KaK opeanuyeckoe ocnosanue. llonyyenue anununa uz numpobensoana. [lpumenenue anununa Ha ocnoge
€B0licE. AMHMHOKHUCIIOTBL. AMUHOKUCIOMbL KAK amgpomephvle OUPYHKYUOHANbHBIE OpeaHudecKie
coedunenus. Xumuueckue ce0lcmea amMuHOKUCION. 63AUMO0eliCMEUe ¢ Werouamu, KUCIOmamu u opye
¢ Opyeom (peaxyus noauxonoencayuu). [lenmuonas céasv u nonunenmuovl. [lpumenenue amunokuciom
Ha ocnoge ceolicme. Bedaxn. I[lepsuunas, emopuunas, mpemuyHas cmpykmypol 0eaxkos. Xumuueckue
ceolicmea 6Genkos: 20peHue, deHamypayus, SUOpoiu3, yeemmuvle peaxyuu. bBuonocuueckue QyHKyuu
benxos.

3aoanue na oom: Paspabomxa mecmoe no memam:
Hcnonvzosanue cudpoausza 6e1Kos 6 NPOMbLUIEHHOCHU.
Amunokanponosas Kucioma.

Kanpon kax npedcmagumens noIuamuoHblx 6010KOH.

53

HpakTuyeckas padora Ne 17. Izyuenue ceoticme benrxos. Pacmsopenue benxos é 6ooe.

3aoanue na oom: Cozoamv npesenmayuio no meme «llpespawjenus 6eaxKoe 6 opeanusmer

54

HpakTuyeckas padora Ne 18. Obnapyocenue 6enxkos 6 moaoke u 8 MacHom OynvoHe. [enamypayust
pacmeopa 6enKa KypuHozo saiya CRUpmoM, pacmeopamil Coell MsniCenblx Memailos u npu Hazpeeanuu.

3aoanue na oom. Ogopmienue omuema no NPaKkmuyeckou pabome

55

Monumepsl. benxu u norucaxapuovl kax ouonorumepst. IlinacTmacesl. Ilonyuenue noaumepos
peaxyueil noaumepuzayuy u noauKonoeHcayuu. Tepmoniacmuynsie u mepmMopeaxmugHsie NAACMMAcChb.
Ilpedcmasumenu nracmmacc. Bojiokna, ux kiaccupuxanus. /onyyenue gonoxon. Omoenvhvie
npeocmagument XuMu4ecKux 0J10KOH.

3aoanue na oom: Cocmasums ONOPHBLIL KOHCNEKM NO U3VYEHHbIM MeMAaM

56

IIpaxTnueckast padora Ne 19. Pacrnosnasanue niacmmacc u 6010KOH.

3aoanue na oom: Opopmums omuem no NPAKMu4ecKol pabome

57

IpakTuyeckas padora Ne 20. Pewenue sKcnepumenmanbHulx 3a0a4 Ha UOeHMuQuKayuio
OP2aHUYECKUX COCOUHEHUIL.

3aoanue na oom: Ogopmums omuem no npaxmuuecko pabome

BCET O (06vem maxcumanvroil y4eoHoil HAZpy3KL):

114 uacoe
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3.3 TemaTuka HHAMBUAYAJIbHBIX NPOEKTOB MO IUCHMUILINHE

*bHOTEXHONOrUs U reHHas HHXKeHepUss — 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 BEILIECTBA.

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

*OxpaHa OKPY’KAIOIIEN CPeabl OT XUMUYECKOTO 3arpsisHeHns. KomuecTBeHHbIE
XapaKTEPUCTUKHU 3arPA3HEHUS OKPYKAOIIEN CPEBI.

[ IpumeHeHue TBepAOro U ra3oo0pazHoro okcuaa yriaepoaa (IV).

*3ammTa 030HOBOI'O 3KpaHa OT XUMHUYECKOIO 3arpsi3HEHUS.
*I'pyboaucnepcHbie CUCTEMBI, UX KJIacCU(UKALIKS U UCTIOJIb30BaHUE B
npo(hecCUOHATBHOM JeATENbHOCTH.

*Kocmernyeckue reinu.

[ [puMeHeHne CycnieH3ui U HMYJIbCUI B CTPOUTENBCTBE.

*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.

*BKj1az OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU DIIEKTPOIUTUYECKOU
JICCOLAALINH.

*YCcTpaHEeHUE KECTKOCTH BOABI HA IPOMBIIUICHHBIX MPEATPUATUAX.
*CepHasi KUCIIOTa — «XJIE0 XMMUYECKOM MPOMBIIILIIEHHOCTH .
*Jcnosib30BaHNe MUHEPATIBHBIX KUCJIOT Ha MPEINPUATUSAX PA3ITUUYHOTO TPOPUIISL.
*OKCHUIBI U COM KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

*lcropus rumnca.

[loBapeHHas COJIb KaK XUMHUYECKOE CBIPhE.

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

*BupryanbHOE MOAECIUPOBAHNE XUMUYECKUX ITPOLIECCOB.

*DJIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.
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*JJIEKTPOJIU3 PACILIIABOB JIEKTPOIUTOB.

IIpakTnyeckoe NpUMEHEHHE ANEKTPOIIN3a: padUHUPOBAHUE, raIbBAaHOIIJIACTHKA,
raJIbBaHOCTET .

*/cTopus nosry4eHus U MPOU3BOICTBA aJTIOMHUHHSL.

*DJIEKTPOIMTUYECKOE TTOTyuYeHUE U padUHUPOBAHNE ME/IH.

*Ku3np u nesreapHocts 1. /[3BH.

*Posib METAIIIOB B MCTOPUH YEJIOBEYECKON NMBWIM3aUnU. VicToprs oTeuecTBEeHHON
yepHoi MeTauryprud. COBpeMEHHOE METaNypruyecKoe MpOru3BOICTBO.
*/cTopust 0TEUECTBEHHON LIBETHOM METaUTyprun. Posib METAIIIIOB U CILIABOB B
Hay4HO-TEXHHUYECKOM IIpOrpecce.

*Koppo3ust MeTamioB U criocoObl 3alIUTEl OT KOPPO3HH.

*HepTHBIE WK 61aropoIHbIE Ta3bl.

*Poxnaronme conm — rajoreHsl.

/IcTopus MBEACKON CIIUYKH.

*VcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOW XUMUHU.

«)XKu3nb u aesrenbHoCcTh A.M.byTiepoBa.

*BurtanusMm u ero kpax.

*P0JIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOU
OPraHUYECKON XUMUH.

*COBpEMEHHBIE NPEICTABICHUS O TEOPUU XUMHUYECKOT'O CTPOEHUS.
*JKOJIOTUYECKHE ACTIEKTHI UCIIOIB30BaHUS YTIIEBOJIOPOJIHOTO CBIPBS.
*DKOHOMHMYECKHE ACTIEKTHI MEKTYHAPOIHOIO COTPYAHUYECTBA 110 UCIIOIB30BAHUIO
YTJIEBOJOPOJHOTO CHIPHSI.

*Vcropust OTKpBITUS U pa3pabOTKU Ta30BbIX U HEPTAHBIX MECTOPOXKACHUN B
Poccutickon ®@enepanuu.

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

*CHUHTETUYECKUE KayUyKHU: UCTOPHSI, MHOTOOOpA3ue U MEePCIIEKTUBBI.
*Pe3MHOTEXHUYECKOE ITPOU3BOJICTBO U €TO POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

*CBapoOYHOE NIPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.

*Hed1b 1 ee TpaHCcnOpTUPOBKA KaK OCHOBA B3aHMOBBITOJIHOTO MEKTYHAPOIHOTO
COTPYAHUYECTBA.
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4. VAEBHO-METOJIMYECKOEMMATEPHAJILHO-
TEXHUYECKOEOBECIMEYEHUE MPOTPAMMBI YUEBHOW
JUCHUATIIMHBI

OcBoeHue mporpamMmbl y4eOHOW JTUCHUIUIMHBI «XHMHSD MPEANoaraet
HaJIM4Me B MPOPECCHOHAIBHON 00pa30BaTEIbHOW OpraHu3allid, pealu3yrouiei
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenus OIIOII CIIO na 6a3ze ocHOBHOTO 00111€eT0 00pa3oBaHus, KaOMHETa XUMHUHU
c Jlaboparopueil U J1abOpaHTCKOM KOMHATOM, B KOTOPOM HMEETCS BO3MO>KHOCTh
oOecrieyuTh CBOOOAHBIA nOoCTyn B MHTEepHET BO Bpemsi y4eOHOIo 3aHSATHSA U B
NIepHO]T BHEYYEOHOH AesITeIbHOCTH oOydaromuxcs. [Tomernienne kabnHeTa T0KHO
YAOBIETBOPATh TpeOoBaHUsIM CaHUTaApHO-3MUAEMHUOJIOTHYECKUX TPaBUWI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m OBITh OCHAIIEHO THIIOBBHIM
o0Opy/lOBaHMEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSIX, B TOM YHUCJIE
CHEeUaIn3uPOBAaHHON yueOHON MeOEeIbI0 U CpeACTBAMU OOYUEHHUS, TOCTATOYHBIMH
JUTSl BBIMIOJTHEHUSI TPEOOBAHMI K YPOBHIO MOATOTOBKH oOyyaromuxcsl. B kabunere
JOJDKHO ~ OBITh ~ MYJBTUMEIUWHOE O00O0pyIOBaHME, TOCPEACTBOM KOTOPOIO
YYaCTHUKH 00pa30BaTEIbHOIO TIpollecca MOTYT MPOCMATpPUBaTh BU3YaJIbHYIO
uH(MOpPMAIMIO 10 XUMHUHU, CO3/aBaTh IMpE3CHTAIMH, BUIcoMaTepuaibl U T.0. B
COCTaB y4yeOHO-METOJUYECKOTO U MAaTepUaJIbHO-TEXHUYECKOTO  OCHAIICHUS
KaOWHeTa XMMHUU BXOJIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPETO/1aBaTeIs;

* HaTypaJibHbIE OOBEKTHI, MOJIEIHU, MPUOOPHI U HAOOPHI JJII MOCTAHOBKHU
JIEMOHCTpAa- IMOHHOTO M YYEHUYECKOTO SKCIEPUMEHTA; Me4YaTHhIE W DKPaHHO-
3BYKOBBIE CPECTBA O0YUCHHS;

* CpelcTBa HOBBIX MH(POPMAIMOHHBIX TEXHOJIOTHUI;

* PEaKTUBBHI;

* MEpPEYHU OCHOBHOM M JIONOJIHUTEIBbHON YUEOHOU JTUTEPATYPHIL;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHUE U UHCTPYKIIUH;

* OUOIMOTCYHBIN (POHI.

B OuGmuoreunsiii ¢GoHA BXOAAT YYEOHUKH H y4eOHO-METOJAMYECKHE
koMIuiekThl (YMK), pekoMeH10BaHHBIC WM JOMYIICHHBIC IS UCIOJb30BaHUS B
npodeccCuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, peanu3yrnmx
o0pa3oBaTeNbHYI0 TPOTrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenust OITOII CTIO na 6a3e ocHOBHOTO 0011€T0 00pa3oBaHus. bUuOIMOTEUHBIHM
dboHA MOXKET OBITh JOMOJHEH XMMHYECKOW DHIMKJIONEIUEH, CIpaBOYHUKAMHU,
KHUTaMU JUIsl 4TeHUs MO0 XUMUU. B mpoliecce OCBOEHUs MPOrpamMMmbl yueOHOMH
JUCHUIUIMHBL «XUMUS» CTYACHTHl JODKHBI MMETh BO3MOXKHOCTH JOCTyMa K
AJIEKTPOHHBIM Y4e€OHBIM MarepuajaM IO XWMHHM, HUMEIOIIUMCS B CBOOOTHOM
noctyne B ceTd HWHTEpHET (PJEKTPOHHBIM KHUTaM, NPaKTUKyMmMaM, TeCTam,
marepuaiam EI'D u nip.).
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S. NHO®OOPMAIIMOHHOE OBECIIEYEHUE PEAJIM3ALINA
INPOI'PAMMBI

5.1 lleyaTHble U31aHNUA:

OcHoBHBIE:

O-1 Epoxun IM., Xumus pns1 mnpodeccuid U crelHalIbHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-HAy4yHOro mnpoduied: ydyeOHUK Mg CTY/I.
yupexaeHuit cpea. npod. Obpazosanus / FO.M. Epoxun, U.b. KoBanesa. - 7 u3n.,
crep. — M.: U3natenbckuii neHTp «Akanemus», 2018

JlonotHUTE IbHbIE HCTOYHUKH:

-1 T'abpuensn O.C., OctpoymoB N.I'. Xumus. YueOHUK M1 CTYAEHTOB
o0pa3oBaTeIbHBIX YUPEKIACHUA CPEAHETO MPOheCcCHOHATBHOTO 00pa3oBaHus. - M.:
«Axagemus», 2014

-2 I'abpuensn O.C. Xumus. [IpakTukym st CTyZ€HTOB 00pa30BaTelIbHbBIX
yupexaeHuil cpenHero mnpodeccuoHaabHOro oOpa3zoBaHus. - M.: «AkagemMus»,
2015

H-3. bapcykoB 3.A. Amnamuruueckas XUMHsS: y4eOHUK HJisi CTYJACHTOB
00pa30oBaTeIbHBIX YUPEKACHUN CpeTHEro MPoPECCHOHATILHOTO 00pa30BaHUs

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

J1-4. I'my6okoB FO.M. Ananutnueckas xumusi. COOpHUK 3a7a4 M0 XUMUH

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

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

5.2 DuekTpoHHbIE U31aHHUA (IJTEKTPOHHBbIE PEeCYpPChI)

1. Epoxun FO.M., Xumus g npodeccuii 1 cenuaibHOCTeN TEXHUYECKOro
U €CTECTBEHHO-HAYYHOTO Mpoduiieii: y4eOHUK ISl CTY. YUPEKICHUN cpel. mpod.
O6pazoBanus / FO.M. Epoxun, U.b. KoBanera. - 7 u3n., crep. — M.: M3narenbckuii
1eHTp «Axkaaemusi», 2018 — 496 c. ObC AKAJIEMUS

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

3. hemi.wallst.ru - «Xumust. O0pa3oBaTeabHBINA CANT TSI MIKOJIBHUKOB)

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

6. www.enauki.ru- uHTepHeT-u31aHue IS yuuTenel « ECTecTBeHHBIC HAyKM

7. 1september.ru- metoauueckas raseta "IlepBoe ceHTs0ps" hvsh.ru- sxypHan
«XUMHUS B IIKOJIE»

8. www.hij.ru/ -«Xumus v )Ku3Hb»

9. chemistry-chemists.com/index.html- syekrponHbIl KypHan «XUMHKH U
XUMUSD)
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6. JUCT N3MEHEHUWH U JIONTOJTHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne usmeHeHus, 1aTa BHeCeHHsI, Ne CTPAHUIIBI C K3MEHEHUEM

BboL1o0: CraJgo:

OcHoBaHnue:

HOIIHI/ICL JUIA, BHECHICI'O U3MCHCHMUSA
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