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PACCMOTPEHA OJOBPEHA

[ukioBoi KoMuccuen MeTtoanueckuM COBETOM

00111e00pa3oBaTeIbHBIX KOJUIe/IKa

1 SKOHOMHYECKHX JTUCIHILIHH [IpoTtokosm Ne5

[TpoTtokos Ne9 Ot 16.06.2021 rona

Ot 25.05.2021 rox [Ipencenarens MC

[Ipencenarens ___ BnacoraT.B.
[Ilykuna A.A.

Pabouas mporpamma paspaborana B coorBerctBuu ¢ ®I'OC CIIO Ha ocHOBe
MIPUMEPHON MPOTpaMMBI  00IIe00pa30BaTEILHON yUeOHON AUCIUIUIMHBI « XUMHUSD) IS
npoeCcCHOHANIBHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3auuii,  ogoOpenHoi  Hayuno-
Meroandeckum coetoM llentpa nmpodeccronansuoro odpazoBanus OPI'AY «OUPO» u
PEKOMEHJIOBAaHHOW JUIsi pealn3allid OCHOBHOM MPOQECCHOHATILHON 00pa3oBaTEIbHON
nporpammbl CIIO Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHUs C IOJIYYEHHEM CPEIHETO
obmero oopazoBanusi. [Iporokon Ne 3 ot 21.07.2015. ABTOpHI IPUMEPHON MPOTPAMMBI:
O.C. TabpuensH, mnpodeccop Kadeapbl e€CTECTBEHHO-IKOJIOTHYECKOro oOpa3oBaHUs
[lenaroruueckoil akageMuu MOCIECAUIUNIOMHOTO 00pa3oBaHusA, K. 0. H., mIpodeccop,
3aciykeHHbId yuutesb PO; N.I". OctpoyMOB, TUPEKTOP DHTE€IBCCKOTO TEXHOIOTUYECKOTO
uHctutyTa (punnan ®I'bOY «CapaToBckuii TOCy1apCTBEHHBIA TEXHUYECKU YHUBEPCHUTET
uM. FO.A. I'arapunay), A. Xxum. H., ipodeccop.

PaGouas mporpamma mnpegHa3Ha4deHa IS CHENUAIBHOCTH CPEIHEro MpogecCHOHANBHOTO

oOpazoBaHusi TexHuueckoro npoduis: 09.02.07 Hugpopmayuonnvie cucmemvl u
npozpammuposanue.

Pa3zpaboTunk: FOpkuna E.I'. — npenonasarens xumuu ['BITOY «UI'TK um. M. [llagoBa»
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1. MNOACHUTEJIbHASA 3AIIMCKA

Pabouass mporpamma o0mieo0pa3oBaTeIbHON Y4EOHOW UCHUIUTMHBI «XHUMHUSD»
npenHa3HayeHa JUisl M3Y4YeHUss XUMHM B UepeMXOBCKOM TOPHOTEXHUYECKOM KOJUIEIKE
um. M.U. IllanoBa, peanusyromieM o0pa3oBaTENbHYIO MPOTpaMMy CPEAHETro OOIIEero
oOpa3oBaHMsl B mpejesax OCBOEHHUS MPOrpaMMbl MOATOTOBKU CIELHUATUCTOB CPEIHErO
3BeHa no cnenuanbHocT 09.02.07 Hugopmayuonnsvie cucmemsl u npozpammuposanue,
Ha 06a3e OCHOBHOT'O O0IIET0 00pa30BaHU.

Conmepxanue paboueil mporpaMMbl «XHUMHS» HAlpaBI€HO HA JOCTHKEHHE
CHEAYIOIINX LEIEH:

* (opmupoBanue y oOydaromUXCsl YMEHHUSI OLIEHUBATh 3HAUUMOCTh XUMHYECKOTO
3HAHMS IS KaXKJI0TO YEJIOBEKa;

* (bopmupoBaHue y 0OYyYarOMUXCS IEJIOCTHOTO TPEICTABICHUS O MHUPE W POJIHU
XUMUU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHUPA; YMEHHUS
OOBACHATH OOBEKTHI W TMPOIECCHl OKpYXKaIoled ACHCTBUTEIBHOCTH — MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOUM, TEXHUYECKOM Cpelbl, — HUCIOIb3ys IS 3TOr0 XUMHUYECKHE
3HAHUS;

* pa3BuUTHE y OOYyYalOIIUXCA YMEHUM pa3inudarh (akThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETh MX CBSI3b C KPUTEPUSIMU OLIEHOK M CBSA3b KPUTEPUEB C
OTpeieNEéHHON CHUCTEMOU IEeHHOCTeH, (OpMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIHIO;

* mpuoOpeTeHne OOYyYaIOUIMMUCS OIbITa Pa3HOOOpPa3HON AEATEeIbHOCTH, OIBITA
MO3HAHMUS W CaMOIO3HAHHUS; KIIOUEBBIX HABBIKOB, MMEIOLIMX YHHBEPCAIBHOE 3HAUYCHHE
JUTSI pA3JIMYHBIX BHIOB JACSATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIEM, IPUHSATUS PEIICHU,
MOKCKa, aHanu3a U 00paboTKM MHPOpPMAMU, KOMMYHHKATHUBHBIX HABBIKOB, HABBIKOB
U3MEpEHUil, HAaBBIKOB COTPYJHMUYECTBA, HABBIKOB 0€30MaCHOT0 OOpAIlEHHS C BEeIIECTBAMU
B MTOBCEHEBHOM >KH3HU).

Pabouast mporpamMmma y4eOHOM AMCHUIUIMHBI «XHMHSD> ONpPENESET COJepKaHUe
y4eOHOTro MaTepuala, IMOCJeI0BAaTEeIbHOCTh €ro HM3Yy4eHHs, pachlpelieieHue y4eOHbIX
4acoB, TEMATUKY WHAMBUAYAIbHBIX IPOEKTOB, YUYWUTHIBAs CHEUU(DUKY MPOrpaMMbI
MOATOTOBKM  CIEIMAJMCTOB  CpPEIHEro 3BeHa 1o  crneunuanbHocTd — 09.02.07
Hugpopmayuonnwvie cucmemvt u npozpammuposanue. V3yuenue o0ieodpa3oBarebHON
y4eOHOW JWCIUIUIMHBI «XHUMHUSI» 3aBEpIIAETCS TOJIBEICHUEM WTOTOB B (opme
Qg depeHIPOBAHHOTO 3ayeTa B paMKax MNPOMEXKYTOYHOM aTTeCTallid CTYIEHTOB B
nporecce ocBoenus [IIICC3 ¢ momydennem cpeaHero oomero oopa3oBaHusl.

B konnemxke Ha ocBoeHWE Y4EOHOW IUCHUIIIMHBI «XHMHS» B COOTBETCTBUU C
Y4eOHBIM IUIAHOM MPOTpaMMbl TOJATOTOBKM CHEIMATUCTOB CPEIHEro 3BEHa IO
cnequainbHocT  09.02.07 HWHpopManuoOHHBIE CHCTEeMbl M NPOrpaMMHpPOBaHUE
orBonutcs 114 yacoB (00beM 00pa3oBaTEIHHOM MPOTPAMMBI):

— Ha yueodnwile 3anamua omeooumcs 114 uacos, 6 mom uucie na npaxmuyeckue
(nabopamopnwie) pavomut 40 uacos;
- HA RPOMENCYMOUHYI0 ammecmayuro omeooumcs 2 uaca.



2. INTAHUPYEMBIE JIMYHOCTHBIE, METAIIPEJIMETHBIE U
MNPEIMETHBIE PE3YJIbTATBI OCBOEHUS YYEFHOU JUCLUILIUHBI
«XHUMMUA»

OcBoenne cojaepkaHusi y4eOHOW JAUCHUIUIMHBL «XHMHSI», o00ecrednBaeT
JOCTHKEHUE CTYJICHTaMU CIICAYIOIIHNX Pe3yJIbTATOB:

JIMYHOCTHBIX:

. YyBCTBO TOPJOCTH M YBAXXCHHSI K UCTOPUHU M JTOCTHIKEHHUSIM OTEUECTBEHHOU
XUMHUYECKONM HAyKH; XHUMHYECKHM TpPaMOTHOE TOBEJEHHE B MNPOQPECCHOHATBHON
AESITEIbHOCTH U B OBITY MPH OOpAaIlEeHNH C XUMUYECKUMHU BEIIECTBAMH, MaTepHalaMu U
npoleccamy;

. TOTOBHOCThH K MPOJOJDKEHUIO 00pa30BaHUsl M MOBBIICHUS KBaTU(UKALIUN B
n30paHHO# MpodecCnoOHATBHON NEATeThHOCTH U 0OBEKTUBHOE

OCO3HAHME POJIM XMMUYECKHX KOMIIETEHIIUN B 3TOM;

. YMEHHUE HCIIONB30BaTh JOCTIKEHHS COBPEMEHHON XHUMHYECKOW HAayKd H
XMUMUYECKHX TEXHOJIOTHH IS TOBBIIEHUSI COOCTBEHHOTO MHTEIUIEKTYalIbHOTO Pa3BUTHS B
BBIOpPaHHOM PO(GECCUOHATEHON AESITEIbHOCTH.

MeTanpeaAMeTHBIX:

. UCTIONBb30BAaHUE PA3IMYHBIX BUAOB I[O3HABATEIbHON JEATENBHOCTH U
OCHOBHBIX HWHTEIUICKTYaJbHBIX oOIepanuii (MOCTaHOBKAa 3anayd, (popMynanpoBaHUE
TUIOTE3, aHalu3 M CHUHTE3, CpaBHEHHE, O00OIIeHHEe, CHCTEMaTU3allvs, BBISIBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H, MOMCK aHaJoroB, (OPMYJIUPOBAHUE BBIBOJIOB) IS
pelleHus TOCTAaBJICHHOM 3aJauyd, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUSA
(HabirofeHue, HAay4YHbIM SKCHEPUMEHT) A M3YYEHUS PA3TUYHBIX CTOPOH XUMHUYECKHUX
OOBEKTOB W TMPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJUMOCTb CTaJKWUBATHCSA B
npodeccroHanpHoi cdepe;

. UCIIONIb30BAaHUE PA3IMYHBIX MCTOYHUKOB [UIS TOJYyYEHHS XHUMHYECKOU
MHQOpPMAaLlMK, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb JMJIsi JIOCTHKEHHS XOPOIIHX
pe3yJbTaToB B MpodeccHoHaNbHOU chepe;

npeAMeTHBIX:

. c(OPMHUPOBAHHOCTh TMPEACTABICHUA O MecTeé XHMUU B COBPEMEHHOMH
Hay4HOH KapTMHE MHpa; NOHMMAHHE pOJIM XUMHHM B (DOPMHUPOBAHUHM KPYyrozopa H
(GYHKIIMOHATBHON IPaMOTHOCTH Y€JIOBEKA JIJISl PELICHHs] MPAKTUYECKUX 3a/1a4;

. BJIQ/ICHUE OCHOBOMOJATAIOMIMMUA XMUMHYECKUMU TOHSTUAMH, TEOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHUE XUMHUECKON TePMUHOJIOTHEN U
CUMBOJIMKOM;

. BJIa/ICHHE OCHOBHBIMH METOJAMM HAyYHOTO MO3HAHMS, WCIOJB3YEMBIMH B
XUMHH: HaONIOICHHE, OIMCAaHUE, WU3MEpPEHHUE, SKCIIEPUMEHT; yMEHHuEe 00paldaThIBaTh,
OOBSCHATh PpE3yJbTaThl MPOBEAEHHBIX OIBITOB U JENaTh BBIBOJABI; TOTOBHOCTH U
CIOCOOHOCTh MPUMEHATH METOBI IO3HAHUS MIPH PEILIEHUH MTPAKTUYECKUX 3a]1ay;

. c(OPMHUPOBAHHOCTh YMEHHUSI J1aBaTh KOJUYECTBEHHBIE OLEHKH U MPOBOIUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;
. BJaJiCHUE TpPaBWIAMH TEXHUKH O€30MacHOCTM TMPU  HUCIOJIb30BAHUU

XHUMHNYCCKHUX BCIICCTB,



. c(hOPMUPOBAHHOCTH COOCTBEHHOM MO3UIMHU IO OTHOLIEHUIO K XUMHUYECKON
uH(OopMaIK, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

3. CTPYKTYPA U COAEPKAHUE YUEBHOM JJUCHUIJIAHBI

3.1. O0beM y4yeOHOM IMCHMILIMHBI U BUABI CAMOCTOATEIbHON padoThI

CTY/IEHTOB
Bun yuyeOHoii padoThl Oovem
uacoe
O0bem 00pa3oBaTe/IbHON NPOrPAMMBI: 114
YueOHble 3aHATHS, 114
B TOM YHCJIE:

MpaKTUIECKHE PaboThI 40
CamocrosiTesIbHBIE pa0OTHI -
KoncyabTauus -
IIpome:kyTounas arrecraums B dbopme 2
ougepernyuposannozo 3avema




3.2. TemaTu4yecKHid IVIAH U COAEPKAHNE YIeOHOM AUCHUIITHHBI « XUMUS»

HaumeHoBaHue
pa3/iesioB U TeM

Ne zansgTusa

ConepxaHue y4eGHOT0 MaTepuaJia, 1adopaTopHble M MPaKTHYeCKHe PadoThl, CAMOCTOSITE/IbHASI padoTa

CTYJACHTOB

O0Bbem
4acoB

Ilpumeuanue

3

4

ITEPBBIH CEMECTP

70 uacoe

BBenenue

HayuHnble MeTO/IbI TO3HAHUS BELIECTB M XHMHUYECKHUX siBJIeHMii. PoJIb JKCIIepUMeHTa U TeOpUH B
XuMuHd. Mooenuposanue xumuueckux npoyeccos. 3uavenue xumuu npu oceoenuu npogeccuii CI10 u
cneyuanvhocmeti CI10 mexnuuecko2o npoghuis npogheccuonarbHo2o 06pa308anusl.

2

3aoanue na oom: Boinoanums mecmosgoe 3aoanue

Pazoen 1. Obwan u
HeopeanuvecKas Xumus

68

Tema 1.1.
OCHOBHBIE NOHATHSA U
3aKOHbI XUMHH

OcHoOBHbIE MOHATHA XUMMH. YMenue 0asams onpedenenue u onepuposams ciedyrouumu
XUMUYECKUMU NOHAMUAMU. 8€eCm80, XUMUYECKUL dTeMeHm, amom, MOJIeKYld, OMHOCUMelbHble
AMOMHAA U MOAEKYTAPHASL MACCHL, UOH, AIIOMPONUS, U30MONbL, XUMUUECKAS CE43b,
2NEKMPOOMPUYAMENLHOCHb, 8ANEHMHOCIb, CHENeHb OKUCTEHUS, MOJIb, MOAAPHASL MACCA, MONAPHYBIL
00beM 2a3000paA3HBIX BEUECME, BEUWECMBA MONEKYAPHOLO U HEMOIEKYIAPHO20 CMPOEHUSl, PACMBODb,
INEKMPOIUM U HEINEK MPOTUM, INEKMPOIUMUYECKASL OUCCOYUAYUS, OKUCTUMETb U 60CCTNAHOBUMEb,
OKUCTIeHUe U B0CCMAHOBTIEHIe, MENT080I IPherm pearyuu, CKOPOCMb XUMULECKOU PeaKyuu, Kamaius,
Xumuueckoe pagrHosecue, yenepooHblil cKkenem, PYHKYUOHANbHAS 2PYING, U30MEPUSl, COMON02USL

3adanue na oom: Pewenue meopemu4ecKux 3a0a4 no meme ¢ UCHOAb308AHUEM OCHOBHBIX
XUMUYECKUX NOHAMULL U 3AKOHO8

OcHOBHbIE 3aKOHBI XUMUH.

Dopmynuposanue 3aKOHO8 COXPAHEHUs. MACCbl Gewecms U HOCMOSHCIMEA COCIMABAd 6eUjecms.
Yemanosxka npuyuHHO-c1e0CmEenHOt C653U MeNCOY COOepIlHCAHUEeM DMUX 3AKOHO8 U HANUCAHUEM
XUMUYEeCKUX Popmyn u ypasHeHull.

3adanue na oom: Pewenue meopemu4ecKux 3a0a4 no meme ¢ UCHOIb308AHUECM OCHOBHBIX
XUMUYECKUX NOHAMULL U 3AKOHO8

IpakTnyeckas padora Ne 1. Pewenue pacuemHuulx 3a0a4 HA HAX0JCOeHUe OMHOCUMENbHOU
MONEKYIAPHOU MACChl, onpedeneHue Macco8oll 00U XUMUYECKUX DIeMEHMO8 8 CLOHXCHOM 8eujecmse.

3aoanue na oom: Coobwenue na memy: «6010Yus NPeOCMABIEHULE O CIMPOEHUU AMOMAY

Tema 1.2.
Ilepuoanyeckuii 3aK0H U
Ilepuoanyeckas cucremMa

xuMu4yeckux djiementon ..

Mepuoanuecknii 3axkon JI.M. MenneneeBa. Omxpvimue JI.U .Menoeneesvim Ilepuoouueckoeo
saxoua. Ilepuoouueckuti 3axon 6 ¢opmyauposke JI.U Menoeneesa. Ilepuoduueckas mabauya
XUMUYECKUX DJIeMeHmo8 — epaguueckoe omobpadcenue nepuooudecko2o 3axona. Cmpykmypa
nepuoouyecKkoli madauysl. nepuoovl (Mavle u 60bliUe), 2PYINbL (2IA6HAsL U NOOOUHASL).




MenpaeneeBa u CTpo€Hue

3aoanue na oom: Coobwenue «HMcmopus cozoanus [lepuoouueckoil cucmemvl XuMu4eckux

aToma. anemenmos J].1U. Menoeneesa»

6 Ctpoenne atoma u [lepuoauyecknii 3axon J|.U.MenneneeBa. Amom — crodxcnas wacmuya. A0po
(NPOMOHBL U HEUMPOHbL) U INeKMPOHHAsL 000N0uKa. H30monvl. CmpoeHue 31eKmponHbIX 000104eK a
MOMO8 INEMEHMO8 MAIbIX Nepuodos. OcoOeHHOCMU CMPOeHUS JTIEKMPOHHBIX 000104eK amoMo8
2NEeMEHMO8 OObUUX NePU0008 (nepexoonbix dnemenmos). [lonamue 06 opbumansx. s-, p- u d-
opbumanu. InekmponHvie KOHU2Yypayuu amomos XUMuU4eckux 31eMeHmos.
3aoanue na oom: Pacnucamv snekmponHoe cmpoeHue amomos npedyioHCeHHbIX INEMEHMO8

7 Cospemennasi ¢popmyaupoBka I[lepumoamueckoro 3akona. 3nauenue Ilepuoduueckozo 3aKoua u
IHepuoouueckoti cucmemvr xumuueckux snemenmos .U Menodeneesa 0ns pazeumus Hayku u
NOHUMAHUsL XUMUYecKou Kapmuwnvl mupa. Mooderuposanue nocmpoenus Ilepuoduueckou mabauyvl
XUMUYECKUX INEMEHMOB.
3aoanue na oom: /lame xapaxmepucmuxy Xumuyeckux snemenmos ¢ Ne 3 no Ne 20 (no evibopy
npenooasamejis) no Niawy.

8 IpakTudeckasi_padora Ne 2. zo00padiceHue 371eKMPOHHBIX KOHQUISYPAyUli amomos 31eMeHnos
6OMBUIUX U MATBLIX NEPUOO08 Xumuyeckux dnemenmos. Cocmasienue ypagHeHull i0epHbIX peakyull.
3aoanue na oom: Hzobpasicenue 31eKmMpoOHHO20 CIMPOEHUS AMOMA, SNEKMPOHHBIX POPMYI,
2NeKMPOHHO-2PAPUUECKUX POPMYIL, XAPAKMEPUCMUKA INEMEHMA NO €20 NOJIOHCEHUIO 8
nepuoouyecKkoli cucmeme xumuieckux snemenmos [.U. Menoeneesa.

9 3aoanue na oom:  Kamuowuwsi, ux obpasosanue usz amomos 6 pe3yibmame Npoyecca OKUCACHUSL.

Tema 1.3. AHuonbl, ux 06pazosanue U3 amomos 8 pe3yibmame npoyecca 80ccmanosienus. Monnas ceésasv Kax
CTpoeHue BelecTsa. 6536 MedHcOy KAMUOHAMU U  AHUOHAMU 34 CHem  IIeKMpPOCMAMU4ecKo20 NPUMsIICEeHU.
Knaccugurayus uonos: no cocmasy, 3Haxy szapsada, Hamuquro uopamHou ob6onouxu. Howunele
xkpucmaniuyeckue peuwemxu. Ceolicmea eujecmes ¢ UOHHLIM MUNOM KPUCIAIUYECKOU PeuemKil.
3aoanue na oom: Hzobpascenue 21eKmMpPOHHLIX, CIMPYKMYPHBIX (OPMYI 8eUeCms ¢ UOHHBIM BUOOM
cea3.

10 KoBajieHTHasi XHUMU4YecKasi CBsI3b. Mexanuzm o06pa3zosanus KoBANEHMHOU C613U (0OMeHHbl U
O0OHOPHO-aKyenmopHulil). dnexmpoompuyamenvHocms. Kosanienmuvie NOIAPHASA U HENOTAPHASL CA3U.
Kpamnocmo xosanenmnoii cesizu. Monexyaspuvie u amommuvie kpucmaniuieckue pewemxu. Ceoticmea
8ewecme ¢ MOLEKYIAPHbIMU U AMOMHBIMU KDUCALIUYECKUMU PEUemKamil.
3aoanue na oom: Hszobpadicenue 371eKMPOHHBIX, CIMPYKMYPHBIX OPMYIL 8eUieCME ¢ KOBALEHMHBIM
BUOOM CBA3U.

Merajimdyeckas ¥ BOJOPOAHAsl CBsI3b. Memaniuueckas KpUCMALIUYeCKas peulemka U

11 Memaniuyeckas Xumuueckas ceazv. Qusuueckue ceoticmea memannos. Teepdoe, owcuokoe u

2az006pasHoe cocmosinus eewjecms. Ilepexoo gewecmea uz 00HO20 aspecamuo20 COCMOSHUS 8 Opy2oe.
Booopoonas cesise.

3aoanue na oom: Hszeomognenue mooeneii KpUCMAaiIIu4ecKux peuémox eewecms.

10




12

Yucrsble BemecTBa U cMecu. /lucnepcHble cHCTEMBI.

Housmue o cmecu gewecms. I'omocennvie u cemepozennvie cmecu. Cocmae cmecei: obvemHas u
Maccogasi 00U KOMNOHEHMO8 CMecCU, Maccoeas 0ois npumeceti. I[lonsmue o oucnepcHoll cucmeme.
Jucnepcnas ¢asza u oucnepcuonnas cpeoa. Knaccugpurxayus oucnepchvix cucmem. Ilowsmue o
KOJUIOUOHBIX CUCTEMAX.

3aoanue na oom: Omeemums Ha 8ONPOCHI 8 KAPMOUKe.

13

IpakTuueckas padora Ne 3. [lpucomosnenue cycnensuu xapbonama xarvyusi 6 éode. Ilonyuenue
IMYTLCUU MOMOPHO20 Macad. O3HAKOMIEHUE CO C8OUCMEAMU OUCNEPCHBIX CUCTEM.

3aoanue na oom: Omeemumo nucomenno Ha eonpoc. C Kakumu OUCHEPCHBIMU CUCTEMAMU 6bl
CMoNKHemech 8 ceoell 6y0yuell npo@ecCUOHATLHOU OesimeabHOCTU?

Tema 1.4.
Bonaa. PacTBopbl.
DJIeKTPOINTHYECKAS
JAUCCOLMALINS.

14

Bona. PacrBopwl. PacrtBopenue. Booa «xax pacmeopumenv. Pacmeopumocmev  eewecms.
Hacwiyennvie, nenacvluyennvle, nepecwvliyeHHvle pacmeopul. 3a8uUcumMocms pacmeopuMocmu 2a3os,
arcuoOKocmeti u meepoblx eujecms Om pa3iuiHbIX QaKmopos.

3adanue na oom: Pewenue meopemu4ecKux 3a0ay no meme: ((PClCWl@Opbl))

15

MaccoBasi 1015 pacTBOPEHHOT0 BellecTBa. /3yueHue noHamus Maccosoll 00U pacmseopeHHozo
sewecmea, hopmynel. Pewenue 3aday na onpedeneHue Macco8ou 00au pacmeopeHHO20 8elecmad.

3aoanue na oom: Pewenue 3a0au Ha onpedenenue Maccogoll 001U pACMEOPEHHO20 8eleCmad.

16

IpakTrudyeckas padora Ne 4. [Ipucomosnerue 600HbIX pACMEOPO8 3A0AHHOU NPOYEHMHOU U MOTAPHOU
KOHYEeHmMpayuu.

3aoanue na oom: Coobwenue 06 UCNOIL30BAHUU INEKMPOIUMOE 8 sawell OyOywel npogeccuu.

17

DJIeKTPOJIUTHYECKAS] JUCCOMUALUSA. DIeKMpoIumsl U HeINeKMPoumsl. INeKMpOIUMUYecKas
Juccoyuayus. Mexanuzmvl I1eKMPOIUMUYECKOU duccoyuayuu O 6eUWecmes ¢ pasIudHbIMU MUNamu
xumuueckou ceazu. I uopamuposannvlie u Hecudpamuposanuvie uoHvl. Cmenens 1eKmpoIUmu4ecKo
Oouccoyuayuu.  Cunvnvle u  crabvie  anexmpoaumsl.  OCHOGHble — NONOJCEHUS.  MeEopuu
anexmpoaumudeckou duccoyuayuu. Kuciomei, 0CHO8AHUS U COU KAK DNIEKMPOTUMbI.

3adanue na oom: Hanucanue monexynsipuvix, NOJIHbIX UOHHBIX YpaGHeHUuti no meme «Peaxyuu
UOHHO20 0OMeEHA»

1.5. Knaccupukanus
HEOPraHMYeCKHX CoeMHeHHuI
M UX CBOICTBA

18

Kucaorsl m ux cBoiicTBa. Kucnomel Kak 91eKMpoaumvl, ux KiaCCUQuKayus no pasiudHbiM
npusHakam. Xumudeckue c80UCmea KUCIOM 8 ceeme meopuu 1eKmposumuyecko Ouccoyuayuu.
Ocobenrnocmu 83aumMo0elcmeuss KOHYeHMPUPOBAHHOU CEPHOU U A30MHOU KUCIOM C Memallami.
OcHogHule cnocobbl NOIYYeHUs KUCTIOMDbL.

3aoanue na oom: Iloozomosums npesenmayuto «lIpumenenue KUciom u 0CHOBAHUL 6
JHcU3HEedesImenbHOCMU T00ell »

19

OcHoBaHusi U1 uX cBoiicTBa. OcHosaHus Kax oJlIeKmpoaumsl, uUx maccuqbwcauuﬂ no pasiuvdHsvim
NPU3HAKAM. Xumuueckue ceoticmea 0CHO8aHUI 8 ceéeme meopuu 3]l€KmpOJlumu"le€KOHv duccouuauuu.
Pasnooicenue Hepacmeopumblx 6 600e ocnosanuil. Ochoeuble cnocodvl NOJIY4YeHUs OCHOBAHUII.

3aoanue na oom: Bwvinoanumo mecmosoe 3aoanue

11




20

IpakTnyeckas padora Ne 5. M3yyenue cgoticme kuciom.

3aoanue na oom: 3asepuiums 6 ypagHeHull peakyuu, NPEOIoANCeHHbIX NPEno0asamenem.

IpakTnyeckas padora Ne 6. M3yyenue ceoticme 0CHOBAHULL.

21
3aoanue na oom:. Pewums yenouxy npespauwjenuti

22 Coan n ux coiictBa. Conu kax snekmpoaumsi. Conu cpeonue, Kucavle u OCHOGHbvle. Xumuieckue
ceolicmea conell 6 ceeme meopuu dneKkmpoaumudeckon ouccoyuayuu. Cnocodvl noxyuenusi coneil.
T'uoponus coneil.
Oxcuapl U ux cBoiictBa. Coneodpasyrowue u neconeobpasyrowue oxcuovl. OcHosHvle, ampomephvie
U KUCIommuwvle OKcuobl. 3a8UcumMocms xapakmepa oKcuod om CHmeneHu OKUCIeHUs 00pazyiowezo e2o
memania. Xumuueckue ceoticmea okcudog. Ilonyuenue okcuoos.
3aoanue na oom: Hszecomosums npubop 0718 NOAYHUEHUsL HCUBOU U MEPMBOU 800bL CEOUMU PYKAMU U3
HOOPYUHBIX MAMEPUATLO8

23 I[pakrudeckas padora Ne 7. Bzaumooeticmsue wenoueil ¢ consimu. Paznoocenue nepacmsopumoix
ocHosanull. Bzaumoodeticmaue coneii ¢ memannamu. Bzaumooeiicmeue coneti Opye ¢ opyeom. I'udponus
conell pasnuyHo20 mund.
3aoanue na oom: Coobwenue na memy: «HMcmopus co006020 npouzgoocmear
Knaccnpuxanusa XuMudecKuX peaknuii. Peakyuu coeOuHeHus, pasnodiceHus, 3ameuenus, oomeHa.

Tema 1.6. 24 Kamanumuueckue peaxyuu. Obpamumvie u Heobpamumvle peaxyuu.
XumMnyeckue peakuun

3adanue na oom: Buinoanume mecmogoe 3adanue

25 Knacenpuxanus XuMudecKuX peaknuii. [ omozennbvle u 2emepozennble peakyu. IK3omepmuiecKue
u sn0omepmuyeckue peakyuu. Tennoeoii sghpexm xumuueckux peakyuii. Tepmoxumuueckue
VPagHeHusL.
3aoanue na oom: Pewenue 3a0au na naxooicoenue meniosoeo 3ghdexma peakyuu

26 OKMCIUTELHO-BOCCTAHOBUTE/IbHBIe  peakuuu. Cmenenv  oxucnenus.  Oxucaumens — u
soccmanosnenue. Boccmanosumens u okucienue. Memoo snekmponno2o bananca O1si cOCMAGIEHUs
VPagHeHull OKUCIUMETbHO-60CCMAHOSUMENbHBIX PeaKyull.
3aoanue na oom: Cocmasnenuss OBP memooom snexmponnoco barauca.
CkopocTh XHMHYECKHX peaknmil. [lomamue o ckopocmu Xumuyeckux peaxyuu. 3asucumocmi

27

CKOPOCMU XUMUYECKUX DPeaKyuii Om paziudHulx Gaxmopos: npupodvl peazupyloujux Gewecms, uy
KOHYeHmpayuu, memnepamypbl, NOEPXHOCMU CONPUKOCHOBEHUS U UCNOIb308AHUS KAMAUZAMOPOS.

3aoanue na oom: Hzeomosnenue npubopa 015 usyyeHus INeKMpoaU3d pacmseopos d1eKmpoIUmos.

12




OO0paTUMOCTh XUMHYECKHX peakuunid. Oopamumvle u HeoOpamumvle peakyuu. Xumuieckoe

28 pasHosecue u cnocoobl e2o cMeweHus.
3adanue na oom: Bvinoanums 3a0anue Ha cmewjeHue pagHoBecUst N0 CXEMAM XUMUYECKUX PeaKyull.

29 IpakTnyeckas padoTa Ne 8. Peakyus 3ameujenus meou dicene3om 8 pacmeope MeoHo20 Kynopocd.
Peaxyuu, uoywue c obpazosanuem ocaoka, eaza uiu 00wl.
3aoanue na oom: Coodujenue Ha memy: «Bosnuxnogenue u pazgumue arroMuHuegol
NPOMBIULEHHOCTIUY

30 HpakTuyeckas padora Ne 9. 3asucumocms ckopocmu 83aumo0eticmeust CONSAHOU KUCTOMbL C
MEmaiamu om ux npupoosl. 3a6UCUMOCHb CKOPOCHIU 63AUMOOCUCMEUs YUHKA C CONAHOU KUCTIOMOU Om
ee KOHYeHmpayuu. 3a6ucumocms ckopocmu g3aumooeticmausi oxcuoa meou (1) ¢ cepnoii kucromoii om
memnepamypbi.
3aoanue na oom: . Ilepeuucnums npedmemst OoMautHe20 06uUxX00a u 06opPyO08anUs K8APMUpsl, NPU
U320MOBNEHULU KOMOPBIX ObLIU UCTIONB308AHbL 2AIbBAHONIACMUKA U 2AIbBAHOCME2Us.

Tema 1.7 31 Mertamabl. Ocobennocmu cmpoeHus amomos u Kpucmainos. Qusuueckue ce0UCMEa Memanlos
MeTa/uIbI 1 HEMETAJLTBI Knaccugurayus memannos no paznuumnblm  npusHakam. Xumuyeckue —coucmea  Memainos
Dnexmpoxumuyeckuil pso HAnpsjicenutl Memanos. Memaniomepmus.
3aoanue na oom: Iloozomosumsv npezeHmayuyu 0 Memailax Ha ebloop: (Jcene30, aroMUHULL, Meob,
cepebpo, 3010Mo, ceuHeY, 01060, HAMPUL, MASHUL, PMYMb)

32 Hemeranabl. Ocobennocmu cmpoenus amomos. Hememannwt — npocmuie sewecmesa. 3asucumocms
c80UCME  2aNI02€HO8 OM  UX NONOJNCeHUs. 6 nepuoduyeckoti cucmeme. OkuciumenvHvie U
80CCMAHOBUMENbHBIE  CBOUCMBA HEMEMANN08 6 3A6UCUMOCIU OM  UX NOJOJNCEHU 6 pAOY
QNEKMPOOMPUYAMETTLHOCTIU.
3aoanue na oom: I[loocomosumsv npezenmayuu 0 npuMeHeHuU KUciopooa, pocopa, xaopa, 030Ha.

33 IpakTnyeckas padora Ne 10. Pewenue skcnepumenmanvivix 3a0a4 no meme.: « Memannol u
HeMemaibl y
3aoanue na oom: Ocyujecmeanerue npespawjeHull N0 cxemam O Memaiios i Hememasios.
HpakTnyeckas padora Ne 11. [loryuenue, cobupanue u pacnosnasanue yenekuciozo 2asd, uzydeniue

34 e2o0 ceolicma.
3aoanue na oom: Ocyujecmeanerue npespawjeHull No cxemam O Memaiios i Hememasios.

35 IpakTnueckas padora Ne 12. [lonyuenue, cooupanue 2a3za KUCiopooa, UzyyeHue e2o CeoUCma.

3aoanue na oom: Ocyujecmeanerue npespawjeHull No cxemam O Memaiios i Hememasios.

13




BTOPOY CEMECTP

44

Pazoen 2.
Opzanuueckas Xumus

44

Tema 2.1.
OCHOBHBIE NIOHATHSA
OpPraHu4ecKoil XUuMUM U
TeopHsi CTPOEHUsI
OpPraHU4YecKUX COeqUHEeHU I

36

HpenMeT opraaneCKoﬁ XUMHUH. Hpupobele, UCKYCCMEBEHHble U CUHmemudyecKue opcaHudecKue
eewecmeda. CpagHeHue OpcaHU4YeCcKux eewecme C HeopeanudecCKumu. Banrenmnocms. Xumuuecroe
CMpoOeHUue KaKk l/lOpﬂ()OK COCOUHEHUsL AMOMO8 8 MOJIEK)JIbl NO 6AJIEHIMHOCMU.

3aoanue na oom: Haiimu 6 nepuoduueckoi newamu cooOujeHusi 0 O0CMUNCEHUSX 8 00aacmu
OP2aHUYECKOU XUMUU.

37

Teopusi cTpoeHuUsi opraHuveckux coennuennii A.M.byraeposa.
OcHogHble No0dHCe U MeopUl XUMU4ecko2o cmpoenus. M3omepus u uzomepbi.
Xumuyecxue popmynvl u Mooenu MOJIEKYl 8 OP2AHUYECKOU XUMUU.

3aoanue na oom: Coobwenue o sncusznu u Hayynou desmenvrocmu A.M. Bymaeposa.

38

Knacenduxanus oprannyeckux BemecTB. Kiaccugurayus eewyecmes no CmpoeHuio yenepooHo2o
cKelema u Hanuyuio Qyukyuonanvuslx epynn. Iomonozu u comonozus. Hauana nomenxnamypor IUPAC.

3adanue na 0om: Yuumo K1ACCbl OP2AHUYECKUX
CcOeOuHeHUl.

39

Knaccudpukanuss peakumii B opraHmyeckoii xummuu. Peaxyuu npucoedumnenus (2uopuposanus,
2A7102eHUPOBAHUS, 2udpo2anioceHuposanus, auopamayuu). Peaxyuu omwennenus (decudpuposanus,
OdezudpozanozeHuposanus, oecuopamayuu). Peaxyuu 3amewenus. Peaxyuu usomepusayuu.

3aoanue na oom: Onpederumsv mun XumMu4eckux peaKyuil 8 yenouke npespaujerui.
C2H6—C2H5CI—-C2H50H—C2H4—C2H4Br2

Tema 2.2
YrieBogopoasl U UX
NPHPOAHBbIE HCTOYHUKH

40

AJkaHbl. AJIKEHBI. [ oMono2uyeckull psio, usomepus u Homenkaamypa. Ionyuenue. Xumuueckue
ceoticmsa. I[Ipumenenue.

3aoanue na oom: Cocmagumv ONOPHLLIL KOHCNEKM O MeMe, 8bLyYUNb 20MOL0UYECKULL PSO AIKAHOB.

41

IpakTnyeckas padora Ne 13. [lonyuenue ankanog u ux HOMeHKIAMYpdA.

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

42

Jduennl W kKayuyku. [lousmue 0 OueHax Kak yenegooopooax ¢ O8YyMs OBOUHbIMU CEA3SAMU.
Conpsiocennvie ouenvl. Xumuueckue ceolicmea oOymaouena-1,3 u uzonpena: obecyseyusanue OpomMHou
600bl U noauMepuzayus 6 kayuyku. Hamypanonoii u cunmemuueckue xayuyku. Pesuna.

3aoanue na oom: Iloozomosumsv npezenmayuio «{uensi u KayuyKu — npoutioe u Hacmosujeey

43

AaxuHbl. Ayemunen. Xumuueckue ceolicmea ayemuiena.: 2opeHue, obecyseyuganue OPOMHOU 800bl
npucoeounerull Xa0posodopooa u eudpamayus. Ilpumenenue ayemuiena HA OCHOBe CBOUCME
Medicknaccosas usomepus ¢ ankaouenamu. Apensl. Benzon. Xumuyeckue ceolicmea Oenzona: copenue,
peaxkyuu samewjenus (earozenuposanue, humposanue). Ilpumenenue ben3ona na ocHose C80UCMa.

3aoanue na oom: Cocmagumv ONOPHLLI KOHCNEKM NO MEMAaM, peleHle 3a0au.

14




44

IpakTuyeckas padora Ne 14. [Tonyuenue smunena u uzyyeHue e2o ceoUCms.
Honyyenue ayemunena u usyyeHue e2o c80lUCms.

3adanue na oom: Pewenue 3a0au

45

IIpupoaHble UCTOYHUKH YIIIEBOAOPOAOB. [Ipupoonvlii 2a3: cOCMAas, npUMeHeHUe 8 Kaiecmee
monausa. Hegpmo. Cocmas u nepepabomka negpmu. Ilepeconxa negpmu. Hegpmenpooyxmeoi.

3aoanue na oom: Coobwenue na memy: «nepeemuueckue pecypcovl P@. Dxonocuveckuii acnexm ux
UCNONBL30BAHUSLY

Tema 2.3.
Kucnopoacoaepxamiue
OPraHHYeCKHUEe COCTUHCHUS

46

Cnuptel. [lonyyenue smanona 6podicenuem 2noKozvl u euopamayueti smunena. I uopoxcunvnas
epynna Kak Qyukyuonanvnas. Ilomamue o npedenbHblx OOHOAMOMHLIX chupmax. XumuuecKue
ceolCmea dMAHONA: B3aUMOOEliCBUe ¢ Hampuem, 00pa308aHue NPOCMbIX U CIONACHBIX IPUpos,
oxucnenue 6 anvoecud. Ilpumenenue 5manona Ha OCHOGe CEOUCME. AIKO2ONU3M, €20 nocaedcmsus ONis
opeanusma uenosexka u npeoynpedxcoenue. Inuyepun kax npeocmasumens MHOLOAMOMHBIX CRUPNIOS.
Kauecmesennas peaxyusa na munocoamomusie cnupmel. Ilpumenenue enuyepuna.

3aoanue na oom: Cocmasumo Ol’lOprllZ KOHCneKm no memam. « Cnupmbl», «Denonvly.

47

Aawaerunbl. [lowsmue 06 anvoecudax. Anvoecuonas epynna kax QyHKkyuonaivHas. @opmanvoecud u
€20 ce0UCMeA: OKUCIEHUE 8 COOMBEMCMEYIOWYI0 KUCIOMY, 80CCMAHOGICHUE & COOMEEMCMBYIOWULl
cnupm. Ilonyuenue anvoecud08  OKUCTEHUEM  COOMEEMCMEYIOWUX  chupmos. I[Ipumenenue
Gopmanvoezuda nHa ocHose e2o ceoticms. KapooHOBBIe KHCJIOTHI. [IoHsmue 0 KapOOHOBbIX KUCIOMAX.
Kapboxcunvnas epynna kak @yukyuonanvuas. lomonocuueckutl pso npeoenbHbIX OOHOOCHOBHbBIX
Kap6oHoewix Kuciom. Ilonyuenue KapOOHOGbIX KUCIOM OKUCTEHUeM anb0ecudos. XumuuecKkue
C8OUCMBA  YKCYCHOU KUCIOMbL: 00Wue CE0UCMEa ¢ MUHEPATbHbIMU KUCIOMAMU U  PeaKyus
omepugpuxayuu. Ipumenenue ykcycHol KUCIOMbL HA OCHO8E Ceolicms. Bvicuuue srcupnvle kuciomol Ha
npumepe narbMUmuHO80U 1 CMeapuHosoll.

3aoanue na oom: 3anucamv hpopmyavl U30MepO8 015 REHMAHOBOU (6A1ePUAH0B80) Kuciomul. [lams
um Haseanus. Hanucamo scce « A - kuciomay

48

Caoxublie 2¢upbl U KUpbl. [lonyuenue crodichvlx 2¢upos pearxyuet smepugpurxayuu. Crodichvie
agupel 6 npupode, ux snauenue. Ilpumenenue croACHbIX dUpo8 Ha ochose ceoticms. JKupvl Kax
cnogicuvle 3¢pupnl. Knaccugurayus scupos. Xumuneckue c8oticmea jHcupog: 2uopous3 u 2u0puposaHue
arcuoKkux orcupos. Ipumenenue arcupos na ocnoge ceoticms. Muina.

3aoanue na oom: Coodowenue na memy: «Cogpemernnvie CMpoumenbHslie U OMOeL0UHblE MANEPUATb
Ha 0CHOBe HeHONPOPMANTbOCSUOHBIX U KAPOAMUOHBIX CMOLY.

49

YraeBoabl. Yeneoovl, ux xnaccuguxayus: MOHOCAXapuovl (erokosa, Gpykmosa), oucaxapuovl
(caxaposza) u nonucaxapudvl (kpaxman u yermonosda). Imoxoza — eewecmso ¢ 08OUCMEEHHOU
@yuxyueti — anvoecudocnupm. Xumuieckue c60UCMBA 2NIOKO3bl. OKUCTEHUE 8 TIIOKOHOBYIO KUCIOMY,
soccmanosienue 8 copbum, cnupmosoe Opodicenue. Ilpumenenue 2n0KO3bl HA OCHOGE CBOUCME.
3uauenue yeneso0oe 6 dcusoil npupode u dHcuznu uenogexa. Ilonamue o peakyusx noauKoHOeHcayuu u
2UOPONU3A HA NPUMEPE 83AUMONPESPAUYEHUN.: 2IIOK03A <>NOIUCAXAPUO.

3aoanue na oom: . Iloocomosums npeszenmayuro. «Cpagrenue cmpoenus u CeoUCME Kpaxmaid u
Yennono3siy.

15




50

IpakTnuyeckas padora Ne 15. Izyuenue ceoticme yene0006 (OKUCIeHUE 2IIOKO3bL, UOPOIU3
caxaposvi, hepmenmamusHblil 2UOPOIU3 KPAXMAIQ)

3aoanue na oom: OgopmieHue omuema no npakmuyeckou pabome

51

HpakTnuyeckas padoTa Ne 16. I3zyuenue ceoucme KUCIo0poOCoOOepHCauux OpeaHuieckux eeuecms.

3aoanue na oom: Ogopmnenue omuema no npakmuueckoi pabome

Tema 2.4. A3oTcoaep:kamue
OopraHuveckKue coeJUHEHMs.
IToanmepsbI.

52

Amunsbl. [lonamue 06 amunax. Anugpamuyeckue amunpl, ux Kiaccu@urayus u HomeHkiamypa. Anunun
Kax opeanuyeckoe ocHoganue. Ilonyuenue anununa uz numpobensona. Ilpumenenue anununa Ha
ocHOB8e  CBOUCME. AMUHOKHUCIOTBI. AMunoxuciomsl Kaxk amgomephvie  OUPYHKYUOHATbHLIE
opeanuveckue coeOuHeHus. Xumuyeckue CGOUCMEd AMUHOKUCIOM: 63aUMOOeUCmeue ¢ wenoudamu,
Kuciomamu u Opye ¢ opyeom (peaxyusi noauxonoencayuu). Ilenmuonas ceésa3b u NOJUNENMUODL.
Ipumenenue amunoxuciom Ha ocHoge ceovcme. beiaxu. Ilepsuunas, emopuunas, mpemuuHas
cmpykmypul 6enkos. Xumuueckue ceoticmea 0enKkog: 2opeHue, OeHamypayus, SUOpPoaU3, YeemHvie
peaxyuu. Buonoeuueckue Qynkyuu 6eaxos.

3aoanue na oom: Pazpabomxa mecmog no memam.
Hcnonvzosanue cudponusza 6enrkos 8 npomMvliUiIeHHOCIU.
AmuHoKanpoHoeas Kucioma.

Kanpon xax npedcmasumens nonuamuoHsix 6010KOH.

53

IpakTnyeckas padora Ne 17. IHzyuenue ceoticme benxos. Pacmeopenue 6eako 6 ooe.

3aoanue na oom: Cozoamv npezenmayuio no meme «llpespawenus 6enxkos 6 opeanuzmey

54

IpakTnyeckas padora Ne 18. Oouapyocenue benxos 8 monoxe u 8 michom oyavone. [enamypayus
pacmeopa 0Oeixa KypuHoz2o suiya CRUPMOM, DACMEOPAMU CONEU MSNCeNbIX Memailos U npu
HazpesaHuu.

3aoanue na oom: OgopmieHue omuema no npakmuyeckou pabome

55

Monumepwl. benxu u noaucaxapuovt kax ouonorumepst. IlaacTmacesl. [lonyuenue noaumepos

peakuuezl noaumepusayuu u I’lO]luKOHaeHCCZLﬂ/lLL Tepfwonflacmulmble u mepmopeaxmueHble niaacmmaccsl.

Ilpeocmasumenu nracmmacc. Bonokna, nx kiraccupukamus. [lonyuenue 6onoxon. OmoenvHhbie
npeocmagumeni XUMu4eckux 60J10KoH.

3aodanue na oom: Cocmasums ONOPHbLIL KOHCNEKM O U3VYEHHBIM MeMAM

56

IIpakTHuyeckas padoora Ne 19. Pacnosuasanue niacmmacc u 60J10KOH.

3aoanue na oom: Opopmums omuem no npakmuyeckou pabome

57

IpakTnyeckas padora Ne 20. Pewenue 3KCREPUMEHMATbHBIX 3a0a4 HA UOeHMUDUKAYUIO
Op2anHUYEeCKUX COeOUHEHUII.

3aoanue na oom: Opopmums omuem no npaxmuieckou pabome

BCET O (06vem makcumanvHoil yueonon Hazpy3Ku):

114 uacos
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3.3 TemaTnka HHANBUAYAJIbHBIX MPOEKTOB MO AUCIUILIUHE

*bHOTEXHONOrUS U TeHHAast MHXKeHepusl — TexHoaornu XXI Beka.
*HaHOTEeXHOJIOrMS KaK MPUOPUTETHOE HAIIPABJICHUE Pa3BUTHUSL HAYKU U
npou3BoACTBa B Poccuiickont Penepanum.

*CoBpEMEHHBIE METO/1bl 00€33apakUBaHUs BOJBI.

* AJIIOTpONUS METAJUIOB.

«Kuznp u nesrenpnocts .M. Menaeneena.

««[leproanueckoMy 3aKOHY OyAyIIee HE TPO3UT PA3PYIICHUEM. . .»
*Cunte3 114-ro snemMenta — TpuyM@ poCCUNCKUX (PU3UKOB-SIEPIINKOB.
*/30TOnBI BOOOpOIA.

*/cnionp30BaHue paiOaKTUBHBIX U30TOIOB B TEXHUYECKUX LEISIX.
*PEHTreHOBCKOE M3IIyYEHUE U €r0 UCII0JIB30BAHUE B TEXHUKE U MEULIMHE.
[[;1a3ma — 4eTBEpPTOE COCTOSIHHUE BEILECTBA.

*AMOp(QHBIE BELIECTBA B IPUPOJAE, TEXHUKE, OBITY.

*OxpaHa OKpYXarollel cpeabl OT XUMUYECKOT0 3arpsisHeHus1. KomuecTBeHHbIE
XapaKTEPUCTUKU 3arpsI3HEHUSI OKPYKArOLIEN Cpeibl.

[I[pumenenue TBEpIOTO U Ta3000pa3HoTo okcuaa yriaepoaa (IV).

*3almTa 030HOBOI'O 9KPaHa OT XUMHUYECKOIO 3arpsA3HEHUS.
*I'pybonucnepcHble CUCTEMBI, UX KJIACCU(UKALIMS U UCTIOJIb30BAaHUE B
po(heCcCUOHATIBHOM NeATENbHOCTH.

*Kocmerndeckue reinu.

[ IpumeHeHne CycnieH3ui U AMYJIbCUM B CTPOUTEIBLCTBE.

*MuHepasibl ¥ TOpHbIE TOPOJIbI KAK OCHOBA JINTOC(EPHI.

*PacTBOpBI BOKpYyT HAac. Tumel pacTBOpPOB.

*Bona kak peareHr u cpena Juisi XMMHUYECKOT0 IpoLecca.

«)Ku3nb u aesrenpHocTh C.AppeHuyca.

*Bkitajy OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOJIUTHYECKON
JUCCOLALUN.

*YcTpaHeHHE KECTKOCTH BOJbI HA TPOMBIIUIEHHBIX MPEAIPHUSITHSIX.
*CepHas KHCIIOTa — «XJIEO0 XMMUYECKON MPOMBIIILIEHHOCTH .
*/cnonbp3oBaHre MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PA3TUNIHOTO MPOdUIIs.
*OKCHJBI U COJM KAaK CTPOUTENIbHBIE MAaTEPHAIIBI.

*llcTopus rurca.

[IoBapeHHas1 COJIb KAK XUMHYECKOE CBIPHE.

*MHoronaMkuil kKapOoOHAT KaJlbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
*Peakiun ropenust Ha MPOU3BOACTBE U B OBITY.

*BupTyanpsHoe MOJIEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

*DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.
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*DJIEKTPOJIN3 PACILIABOB 3JIEKTPOJIUTOB.

[IpakTueckoe MpUMEHEHHE ICKTPOJIU3a: paUHUPOBaHUE, TAIbBAHOIIJIACTHKA,
raJlbBaHOCTETHS.

*lIcTopus NoydyeHUs U MPOU3BOJICTBA ATTFOMUHUS.

*DIEKTPOIUTUICCKOE TOTyUYeHNUE U paUHUPOBAHUE MEIH.

«Ku3np u nesarenpHocts 1. /[3BH.

*Po1p METa/IOB B HCTOPUM YETOBEUECKOM IMBWIA3ALMU. VICTOpHS OTEYECTBEHHOU
yepHoil MmeTamutypruu. CoBpeMEHHOE METAJUTypruyecKoe MpOr3BOACTBO.
*/IcTopusl OTEYECTBEHHOM LIBETHOM METAILUTYPruu. PoJib METaIoB U CIJIaBOB B
Hay4YHO-T€XHHYECKOM Iporpecce.

*Koppo3usi MeTaJIJIOB U CIIOCOOBI 3AIITUTHI OT KOPPO3UH.

*HepTHBIE WK 0JaropOIHBIC Ta3bl.

*Poxxaroiye cojii — rajoreHsbl.

*/cTopus mBEICKOW CIIUYKHU.

*/icToprs BOSHUKHOBEHUS U PA3BUTUS OPraHUYECKOW XUMUU.

«)Ku3nb u aesrenbHOCTh A.M.byTieposa.

*Butanusm u ero kKpax.

*P0JIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBIICHUHU U PA3BUTUU MUPOBOI
OPTaHUYECKON XUMHH.

*COBpEMEHHbBIE MPEICTABICHUS O TEOPUH XUMUYECKOTO CTPOEHUS.
*JKOJIOTUYECKHUE ACTIEKThI UCTIOIB30BaHUS YIIIEBOJOPOJHOTO CHIPbSI.
*KOHOMHUYECKHUE ACTEKThl MEKYHAPOIHOTO COTPYAHUYECTBA M0 UCIIOIB30BAHUIO
YIJIEBOJOPOJAHOTO ChIPHSI.

*VcTopust OTKPBITHS U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOKICHUN B
Poccuiickon denepanum.

*XuMHUsI YIIIEBOAOPOIHOTO ChIPhs U MOs Oyay1as npodeccus.
*YTJI€BOAOPOIHOE TOIUIMBO, €TI0 BUJIbI U HA3HAUYEHUE.

*CHHTETUYECKUE KayUyKH: UCTOPHsI, MHOTOOOpa3ne U MEPCTICKTUBEI.
*Pe3MHOTEXHMYECKOE TPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

*CBapo4YHOE MIPOU3BOICTBO U POJIb XUMUH YTIIEBOJOPOIOB B HEM.

*Hed1h 1 €€ TpaHCTOPTUPOBKA KaK OCHOBA B3aHMMOBBITOJHOTO MEXKTyHAPOIHOTO
COTPYAHUYECTRBA.
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4. VY4EBHO-METO/IMYECKOEMMATEPHAJILHO-
TEXHUYECKOEOBECIMEYEHUE MPOTPAMMBI YUEBHOW
JUCHUILIAHBI

OcBoeHMe mporpaMMbl Y4eOHOW JUCHUIUIMHBI «XHUMHS» MpPEArnosaraet
Hajuyue B MPpOo(eCCHOHAIBHOM 00pa30BaTeNIbHONW OpraHu3allid, peaU3yroleh
00pa3oBaTelibHYI0 MPOTPpaMMy CpEIHETro OoOIIero ooOpa3oBaHUsl B IIpejesax
ocoeHust OIIOII CIIO na 6a3e ocHOBHOTO 00mIero oOpa3oBaHus, KaOWHETa
XUMUU ¢ JlabopaTopue © J1aOOpaHTCKOM KOMHATOW, B KOTOPOM HMMEETCS
BO3MOXXHOCTh 00€CHeYUTh CBOOOAHBIM A0CTyn B MHTEepHET BO BpeMs y4yeOHOTo
3aHATUS W B TEpUOJ BHEyueOHOW adesTenbHOCTH oOydaromuxcs. [lomernienue
KaOuHeTa JOJIKHO YJIOBJIETBOPSITH TpeOOBaHUSIM CanurapHo-
snuaeMuonorndeckux npasuna U HopmaTtuBoB (CaunlluH 2.4.2 No 178-02) u ObITh
OCHAIIEHO THMOBBIM 000PYIOBAaHWEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUSX, B
TOM YHCIIe CHEIUATU3UPOBAHHON Y4eOHOUW MeOenbl0 W CpencTBaMu OOydYCHHS,
JOCTAaTOYHBIMH  JJII  BBITIOJHEHUST TPEOOBAaHWHW K YPOBHIO  IMOATOTOBKHU
obyuaromuxcsil. B kaOuHere MOMKHO OBITH MYJIBTUMEIUMHOE O0OpPYIOBaHMUE,
MOCPEJACTBOM  KOTOPOTO  YYaCTHUKH  0Opa30BaTEIbHOrO Ipollecca MOTYT
MPOCMATPUBATh BU3yAIbHYI0 MH(pOPMAIMIO N0 XMMHUHU, CO3/aBaTh MPE3EHTAIUH,
BUJIeOMaTepuasibl U T.M. B cocraB y4yeOHO-METOIUYECKOr0 W MaTepHabHO-
TEXHHUYECKOT'O OCHAICHUS KaOMHEeTa XUMHH BXOJIAT:

* MHOTO()YHKIIMOHAJILHBIA KOMIUIEKC MTPEINoaBaTeis;

* HaTypajbHble OOBEKTBI, MOJCIH, MPUOOPHI U HAOOPHI JJII MOCTAHOBKHU
JEMOHCTpPA- IUOHHOTO M YYEHHUYECKOTO SKCIEPUMEHTA; IEYaTHbIE U DKPAHHO-
3BYKOBBIE CPEICTBA OOYUCHMUS;

* CpeACTBa HOBBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHI;

* PCaKTUBBHI;

* [E€pPEYHH OCHOBHOM U JIONOJIHUTEIBbHON YUEOHOU JTUTEPATYPBHIL;

* BCTIOMOTaTeJIbHOE 000PYI0BAHNE U MHCTPYKIIHH;

* OUOIMOTEYHBIN (HOHI.

B Oubnuoreunwii (GoHA BXOAAT YYCOHUKM M Y4EOHO-METOJUYECKHUE
koMruiekThl (YMK), pekoMeH10BaHHBIE WU JIOMYIICHHBIE Il UCTOJIb30BaHUS B
npodecCHOHAIBHBIX 00pa3oBaTeIbHBIX OpraHu3alusIX, peaM3yIux
00pa3oBaTelibHYI0 MPOTpaMMy CpEIHEro OoOIIero ooOpa3oBaHUsi B IIpejesax
ocBoeHust OIIOII CITO nHa 6a3e ocHoBHOTO 00111€T0 00pa3zoBanus. bubnuoreuHplii
GboHI MOXET OBITh JOMOJHEH XWMHYECKOW SHIMKIONEANEH, CIpaBOYHHUKAMHU,
KHUTAMU JJIsl 9TeHHUS 10 XUMHUHU. B Tpolecce OCBOEHUsS MPOrpamMMbl y4eOHOU
JTUCITUTUITMHBL  «XUMUSD» CTYICHTHl JOJDKHBI MMETh BO3MOXKHOCTH JIOCTyIa K
AJIEKTPOHHBIM YYEOHBIM MaTepHaliaM TI0 XWUMHUH, HWMEIOIIMMCS B CBOOOJIHOM
noctyne B cetu HHTepHET (RJIEKTPOHHBIM KHWTAM, TMPAKTHKyMaM, TeCTam,
matepuanam EI'D u ap.).
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5. HH®OPMAIMUMOHHOE OBECIIEYUEHUE PEAJIN3AIINU
MMPOI'PAMMBbI

5.1 IleuaTHble H31aHNUA:

OcHoBHBIE:

O-1 Epoxun .M., Xumusa a1 mnpodeccuii M CrHelUaIbHOCTEH
TEXHUYECKOTO M €CTEeCTBEHHO-HAy4yHOro mnpoduieid: ydyeOHUK Ui CTY.
yupexaenuit cpen. npod. OopazoBanus / KO.M. Epoxun, W.b. KoBanesa. - 7 u3s.,
crep. — M.: MU3naTensckuii neHTp «Akagemus», 2018

JlonoJiHNTEIbHbIE HCTOYHUKH:

-1 T'abpuensn O.C., OctpoymoB N.I'. Xumusa. Y4eOHUK 751 CTYIEHTOB
00pa30BaTeNbHBIX YUYPEKACHUN CpeaHero mpoecCHOHAIBLHOTO OOpa3oBaHMs. -
M.: «Axanemusy, 2014

J-2.T'abpuensn O.C. Xumus. [IpakTukyM it CTYACHTOB 00pa3oBaTEIbHBIX
yupexaeHuil cpeaHero mnpodeccuoHasbHOTO 00pa3zoBaHus. - M.: «AkajgemMus»,
2015

I-3. bapcykoB 3.A. AmnanuTuyeckas XUMUS: Y4€OHHMK JJIsi CTYACHTOB
00pa3oBaTeNbHbIX YUPEKIECHUHN cpeiHero MpohecCuoHaIbHOr0 00pa3oBaHus

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

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

/ FO.M. I'my6oxkoB. - M.: Akagemusi, 2006.

J-5.TamueBa O.C. COOpHHMK 3adady M yOpaxHEeHUH MO (U3HUECKON u
xosutongHon xumuu / O.C. I"'anueBa -M.: Briciiag mkosna, 1974.

5.2 DiekTpoHHBIEe M3AaHUA (3JIEKTPOHHBIE pecypchl)

1. Epoxun FO.M., Xumus s npodeccuii 1 cienuantbHOCTeH TEXHIUYECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduiieii: y4eOHUK JUIsl CTY/l. YUpEeXIAeHU cpell. mpod.
O6pazoBanus / FO.M. Epoxun, 1.b. KoBanesa. - 7 uza., crep. — M.: M3narenbckuii
ueHTp «Axaaemusi», 2018 —496 c. 9bC AKAJIEMUS

2. pvg.mk.ru- onumnuana «ITokopu BopoObEBBI TOpHD»

3. hemi.wallst.ru - «Xumus. O6pa3oBaTeabHbIN CAUT JJIS IIIKOJIBHUKOB

4.  www.alhimikov.net- OGOpa3oBaTenbHBIM CaWT JJI IIKOJBbHUKOB
5.chem.msu.su- DyekTpoHHasi OMOIHOTEKA 110 XUMHUHU

6. www.enauki.ru- uHTepHeT-u3gaHue g yuutenei «EctecTBeHHBIE
HAYKW

7. lseptember.ru- merommueckas razeta "lIlepBoe cenTsOps" hvsh.ru-
KypHAJI «XUMHUS B IIKOJIE)»

8. www.hij.ru/ -«Xumus u KU3Hb»

9. chemistry-chemists.com/index.html- snexkTpoHHBIA *XypHan «XUMUKUA U
XUMUS
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6. JUCT N3MEHEHUWH U JIONTIOJTHEHU M, BHECEHHBIX B
PABOYYIO ITIPOI'PAMMY

Ne HU3MCHCHMUA, 1aTA BHCCCHUA, Ne CTpaHMUIbI C U3BMCHCHHUEM

Bbruio: Crano:

OcHoBanue:

Ioanucek JIUIA, BHECIIECI0 U3MCHCHUA
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