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PACCMOTPEHA OJOBPEHA

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

SKOHOMHUYECKUX M 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 paspaborana B cootrBercTBUU ¢ DPI'OC CIIO Ha ocHoBe
MPUMEPHON MpOrpaMMbl 00IIe00pa30BaTEILHON YUEOHOM MUCHUIUIMHBI «XUMHS» I
NpOoQECCHOHANIBHBIX ~ 00pa3oBaTEeNbHBIX  OpraHu3auui,  oaoOpeHHord  Hayuno-
MetoauueckuM coBetoM llenTtpa mpodeccuonanprHoro oopazoBanust OI'AY «OUPO» u
PEKOMEHJIOBAaHHOM IS peaju3alid OCHOBHOM MpodecCHOHAIIbHOM 00pa3oBaTebHON
nporpammbl CIIO Ha 6aze OCHOBHOrO 0OIEro OOpa3oBaHUsSI C TOJYYEHHUEM CPEIHETrO
oOmero obpazoBanus. [Iporokon Ne 3 ot 21.07.2015. ABTOpEI NPUMEPHON MPOTPAMMBI:
O.C. Tabpuensn, mnpodeccop Kadeapbl €CTECTBEHHO-IKOJIOTUUECKOro o0pa3oBaHuUs
[lemaroruyeckoil akajeMuu TMOCIEAUIUIOMHOTO 00pa3oBaHus, K. M. H., mpodeccop,
3acimyxeHHbld  yuutenb P®; W.I.  OcTpoyMoB, JuUpeKTOp  DHIEIbCCKOTO
TexHosornueckoro uHCTUTYTa (punuan DI'BOY  «CapatoBckuil rocyaapCTBEHHBIH
TexHuueckui yauepcuteT uMm. FO.A. "arapuna), 1. XuMm. H., mpodeccop.

Pabouast mporpamMma npeaHa3HaueHa JUIsl CIEIUAIBHOCTA CPEIHETO MPOQPECCHOHATEHOTO
oOpazoBaHusi TexHudeckoro mnpodwis: 13.02.11. Texnuueckas IKcnayamauyus u
odcayscueanue INEKMPUYECKO20 U  IIEKMPOMEXAHUUECKO20 000pyoosanusn (no
ompacinam).

Paspadoruuk: IOpkuna E.I'. — npenogaBarens xumunm ['BIIOY «UI'TK wm. M.U.
[[laxoBay
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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 Mo cneunanbHocTh 13.02.11. Texnuueckasa jkcnayamauyus u o00CaAyyHcuganue
INEKMPUUECKO20 U IJIEKMPOMEXAHUUECKO20 000pydosanusn (no ompacaam), Ha Oaze
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

Copepxxanue paboueid mnporpamMmbl  «XHMHS» HAOpaBlI€HO Ha JOCTHKEHHE
CHEAYIOIINX LENEH:

* (opmupoBanue y oOydaromUXCsl YMEHHUSI OLIEHWBATh 3HAYUMOCTb XHMMHUYECKOTO
3HAHMS IJIs1 KOKJIOTO YEJIOBEKa;

* (opmupoBaHHEe y OOYy4arOUIMXCs LEIOCTHOIO MPEJICTaBICHUS O MHpPE U POJIU
XUMHAHA B CO3JAaHUHU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpA; YMEHUS
OOBSACHATH OOBEKTHI W TMPOIECCHl OKPYXKAIOIIEH JACHUCTBUTEIBHOCTU — MPUPOTHOM,
COIIMAJIbHOM, KYJIbTYPHOU, TEXHHUYECKOM CpEAbl, — HMCIOJIb3Ys ISl 3TOT0 XUMHUYECKHUE
3HAHUS;

* pa3BUTHE y OOYyYalOIIUXCS yMEHUW pa3nuyarh (akThl U OIICHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSA3b KPUTEPHUEB C
OMPEEeIEHHON CUCTEMOM IIEHHOCTEHW, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

* npuoOpereHrne OOyYarOUIMMHUCSA ONbITA PAa3HOOOpPA3HOW JESATEIBHOCTH, OIBITA
MO3HAHUSI U CaMOINO3HAHHUA; KIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAIbHOE 3HAUYCHUE
JUISL pa3UYHBIX BUJIOB JCSATEILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, NMPUHSITHS PEIICHUH,
MOMCKa, aHain3a U o0paboTKH MH(OpMaUM, KOMMYHMKAaTUBHBIX HABBIKOB, HAaBBIKOB
M3MEPEHUM, HABBIKOB COTPYIHUYECTBA, HABBIKOB O€30MACHOTO OOpaIlleHus C BEIIECTBAMU
B MOBCEIHEBHOM JKU3HM ).

PaGouast mporpamMmma y4eOHOW AMCHUIUIMHBI «XHMHSD» OMpPENeNsieT COAepKaHUue
yueOHOro MaTepuana, IOCIEIOBAaTeIbHOCTh €r0 HU3YyY€HHUs, paclpeiesieHue yueOHBIX
4acoB, TEMAaTUKY WHAMBUAYAJbHBIX TPOEKTOB, YYUTHIBAas CHEHU(UKY MPOTrpaMMBbI
MOJITOTOBKHU CIEIMAIMCTOB CpeHero 3BeHa mno cnenuanbHoctu 13.02.11. Texnuueckasn
IKCnayamayus u  00CAydIHCUGAHUE IIEKMPUUECKO20 U  ITIEKMPOMEXAHUUECKO20
ooopyoosanusa (no ompaciaam). Izyuenue o01ieodpa3oBaTebHON y4eOHOM JUCHUTUTAHBI
«XuMHs» 3aBepIIacTcs MoABEASHUEM UTOrOB B (popMe auddepeHnpoBaHHOIO 3a4eTa B
paMKax IPOMEXKYTOYHOM arTrecTauuu CTyAeHToB B mpouecce ocBoeHus [IIICC3 ¢
MOJTy4YE€HHUEM CPEJHET0 00111ero o0pa3oBaHusl.

B kosmiemxe Ha ocBoeHHE y4eOHOM AUCIHUIUIMHBI «XHUMHSD» B COOTBETCTBUHM C
Y4eOHBIM TIIAHOM MPOrpaMMbl  MOATOTOBKHM — CIELHUAIMCTOB CPEIHEro 3B€Ha IO
cnequanbHocT  13.02.11.  TexHuyeckasi J3KcIUIyaTanuusi W 00CIyKHBaHUe
JIEKTPUYECKOT0 U 3JIEKTPOMEXAHHMYECKOro 000py10BaHUA (110 OTPACJISAM) OTBOJUTCS
114 yacoB (00beM 0Opa30BATEIHHONM MPOTPAMMBEI):



— Ha yuebdnwle 3anamusn omeooumcs 114 wacos, 6 mom uucie na npakmuyeckue
(nabopamopnvie) pavomut 40 uacos.

2. INTAHUPYEMBIE JIMYHOCTHBIE, METAIIPEJIMETHBIE U
NPEJMETHBIE PE3YJbTATbBI OCBOEHUS YYEBHOM JUCLUIIJIMHBI
«XHUMMUS»

OcBoeHue coaepkaHusi Y4yeOHON JUCHUIUIMHBI «XUMHSD», 00€CIeunBaeT
JTOCTUKEHUE CTYJEHTAMHU CIICIYIONIUX Pe3yJbTATOB:

JINYHOCTHBIX:

. YYBCTBO TOPJOCTH U YBOKEHHUS K UCTOPUM U JOCTUKEHUSM OTECUECTBEHHOU
XUMUYECKOM HayKd; XHUMHUYECKH TpPaMOTHOE TOBeleHHEe B MNpodecCuOHATbHOU
JESTEILHOCTH U B OBITY TIPU OOpalleHHH C XMMHYECKUMU BEIIECTBAMHU, MaTEepHalaMU U
MIPOIIECCAMHY;

. TOTOBHOCTH K MPOJAOKEHUIO 00pa30BaHUs W TMOBBIINICHUS KBAM(UKAIIUU B
n30paHHO MpodecCHOHATBHOM NeATETbHOCTH U 00bEKTUBHOE

OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

. YMEHHE HCIOJIb30BaTh JIOCTMXKEHHUS COBPEMEHHOM XUMHUYECKOW HAyKH H
XUMUYECKUX TEXHOJIOTUH ISl TOBBIIIIEHUS COOCTBEHHOI'O MHTEIUICKTYAJIbHOTO Pa3BUTHUS B
BBIOPAHHON TPO(PECCHOHATIBHOM €S TEIbHOCTH.

MeTanpeaMeTHbIX:

. WCIIOJB30BAaHUE PA3IUYHBIX BUJIOB TO3HABATEIBLHOM JESITEIBHOCTH H
OCHOBHBIX HMHTEJUICKTyaJbHBIX omepaiuii (IoCTaHOBKa 3adaud, (popMynupoBaHuUe
TUIOTE3, aHallu3 U CHUHTE3, CpaBHEHHE, OO0O0OIeHHEe, CUCTEMATU3allMs, BBISIBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBsI3€H, IMOUCK AaHAJIOTOB, (OPMYJIMPOBAHWE BBHIBOJOB) IS
pelleHnsT TOCTaBJICHHOW 3aJauyd, MPUMEHEHHE OCHOBHBIX METOJOB  IO3HAHUS
(Habmro/ieHne, Hay4YHBIM SKCIEPUMEHT) I U3YyUYEHUS Pa3IMUHBIX CTOPOH XUMHUYECKHX
O00OBEKTOB U TMPOIIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOJMMOCTb CTAJIKMBATHCA B
npodeccuoHanbHOM cdepe;

. UCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JUISI TIOJNYYEHHS XUMHUYECKOM
nHpopMaluu, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTh ISl JOCTHXKEHUSI XOPOIINX
pe3yabTaToB B mpodeccruoHanbHol chepe;

NpeaMeTHbIX:

. c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA O MECTE€ XUMHUU B COBPEMEHHOMU
Hay4yHOM KapTHHE MHUpA; TMOHHMAaHUE POJU XUMHUU B (HOPMHUPOBAHUM Kpyrozopa u
(YHKITMOHATIBLHOM TPaMOTHOCTH YeIOBEKa JJIs PEIICHUs TPAKTUUECKUX 3a/1ay;

. BJIaJICHHE OCHOBOMOJIATrAIOMIMMU XUMUYECKUMU TMOHSTUSMH, TEOPHUSIMHU,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIUKOM;

. BJIaJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O MO3HAHHUS, HCIOJIb3YEMBIMU B
XUMUU: HAOJNIOJCHWE, OMUCaHWe, W3MEpPEHHEe, HSKCIEPUMEHT; yMeHue oO0padaThiBaTh,
OOBSACHATH PE3yJbTaThl TPOBENEHHBIX OIBITOB M JENaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a/1a4;

. c(hOpMHUPOBAHHOCTh YMEHHUS J1aBaTh KOJWYECTBEHHBIC OIIEHKH W TMPOBOJIUTH
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pacy€Thl O XUMHUYECKUM (GOpMYJIaM U YpaBHEHUSIM;

° BJIaACHUC  IIpaBHJIaMHU  TCXHHKH 0e301acHOCTH Impun  UCIIOJb30BAHUU
XUMHWYCCKHUX BCIICCTB,
° C(l)OpMHpOBaHHOCTB COOCTBEHHOM IIO3UIINHU II0 OTHOIICHHUIO K XUMHYECKOMN

uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

3. CTPYKTYPA U COJEP)KAHUE YYESHOM JIJUCLUITIJIUHBI

3.1. O0beM yueOHOM AUCHHMIIJIMHBI U BHIbI CAMOCTOATEILHON PadoThI

CTY/IEHTOB
Bupx yueOHoi1 padoThI Odven
uacoe
O0bem 00pa3oBaTe/ibHOI MPOTPAMMBI: 114
Yu4eOHbIE 3aHATHA, 114
B TOM YHCIIE:
MpPaKTUYECKUE PabOTHhI 40
CamocrosiTesibHbIE PA00THI -
KouncyabTamust -

IIpomesxkyTouHasi arrectaums B popme oughghepenyuposannozo 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 MeToIbI TO3HAHNS BelIeCTB H XHMHYECKHUX siBJeHnii. Posib JkciepuMenTa u Teopun B
xuMuH. Modenuposanue xumuyeckux npoyeccos. 3uauenue xumuu npu oceoenuu npogeccuti CIIO u
cneyuanvhocmeii CII0 mexnuyeckoeo npoguis npogeccuoHarbHo20 00pa308aHus.

3aoanue na 0oom: Buinonnums mecmogoe 3adanue

Pazoen 1. Obwan u
HeopeaHuyecKas Xumus

68

Tema 1.1.
OcHOBHBIE NOHATHS U
3aKOHbI XUMHH

1 OcHoOBHBIC NOHATHSI XUMHH. YMenue oasams onpedenenie U onepuposams ciedyiouumu
XUMUYECKUMU NOHAMUAMU. 8eUeCB0, XUMUYECKUL dTeMeHm, AMOM, MOJIeKYld, OMHOCUMeNbHbLE
AMOMHAA U MOAEKYIAPHASL MACCYL, UOH, AJUIOMPONUS, U30MONbI, XUMUYECKAS C853b,
INEKMPOOMPUYAMENbHOCTID, BATICHMHOCMb, CIENeHb OKUCLeHUs, MOIb, MOJIAPHASA MACCA, MOJISPHbLIL
00beM 2a3000pA3HbIX Beulecms, 8elecmed MOLEKYIAPHO20 U HEMOIeKYIAPHO20 CIPOeHUS, PACMEODbL,
INEKMPOUM U HeDNeK MPOUM, INeKMPOIUMUYECKAs: OUCCOYUAYUSL, OKUCIUMETb U 60CCMAHOBUMEID,
OKUCTIeHUe U 60CCMAHOBIIeHUe, Men1080U 3hghekm pearyuu, CKOPOCMb XUMUYECKOU PeaKyul, Kamanus,
Xumuueckoe pagnosecue, yerepoonblil cKeem, YHKYUOHANbHAS 2PYANA, US0MEPUS], 20MON02Us

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

2 OcHOBHbIE 3aKOHBI XHMHHU.

Dopmynuposanue 3aKOHO8 COXPAHEHUs MACCbl 6ewecms U HNOCHOAHCIBA COCMA8A 8eljecms.
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, OnpedeieHie MAcco8ol OO XUMUUECKUX ILEMEHMO8 6 CLOICHOM 8eUjeCEe.

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

Tema 1.2.
Ilepnoanyeckuii 3aKoH U
Ilepuoanueckasi cucrema

xumudecknx jiementon JI.A.

1 Mepuoanueckunii 3axon .M. MenneneeBa. Omxpvimue JI.U.Menoeneesvim Ilepuoouueckozo
saxoua. Ilepuoduuecxuti 3axon 6 ¢opmyaupoexe JI.M.Menoeneesa. Ilepuoouueckas mabauya
XUMUYECKUX 9NeMEeHmos — ezpaguueckoe 0moodpadiceHue nepuoouyeckoeo 3axkona. Cmpykmypa
nepuoouyecKoll mabauyvl. nepuodvl (Maivie u boavuuue), 2pynnvl (21a6Has U NOOOYHAS).




MeHnpeneeBa U CTpoOeHHE

3aoanue na oom: Coodbwenue «Hcmopus cozoanus Ilepuoduyeckoil cucmemvl XUMUYECKUX

aToMma. onemenmos [[.1M. Menoeneesa»

6 Crpoenue atoma u [lepuognueckuii 3axon .M. MenaeneeBa. Amom — crodcrnas wacmuya. Aopo
(MpOMOHBL U HEUMPOHbL) U INEeKMPOHHAA 00010YKa. M30monsl. CmpoeHnue 31eKmpoHHbIX 000104eK d
MoMO8 1eMeHmo8 Manvlx nepuo0os. OcobeHHOCMU CMPOeHUs JJIeKMPOHHBIX 000104eK amomos
9eMeHmo8 60IbUUX NePU0O08 (NepexoOHbIX Inemenmos). [lonamue 06 opoumansx. s-, p- u d-
opbumanu. Inekmponnvie KOHPU2YPayuy amomo8 XUMU4ECKUX 1eMeHMOo8.
3aoanue na oom: Pacnucams 21eKmpoHHOE CMPOEHUE AMOMO8 NPEOTIONCEHHBIX IIEMEHNO8

7 CoBpemennasi ¢opmyaupoBka Ilepuoanmyeckoro 3axoHa. 3nauenue Ilepuoduueckozo 3akoua u
IHepuoouueckotl cucmemsl xumuveckux snemenmos J].M. MenOeneesa 0na paszeumus HayKu u
NOHUMAHUA XUMUYECKOU KapmuHvl mupda. Mooderuposanue nocmpoenus Ilepuoduueckoii mabauysl
XUMUYECKUX INeMEHMO8.
3aoanue na oom: /lame xapaxmepucmuxy Xumuyeckux snemenmos ¢ Ne 3 no Ne 20 (no ewibopy
npenooagameins) no niauy.

8 HpakTuyeckasi padoora Ne 2. Hzo00padicenue 31eKmMpPOHHbIX KOHQUISYPAYUll amomos 31eMeHmOo8
OOILUWUX U MATBIX NEPUOO08 Xumuueckux snemenmos. Cocmasnenue ypasHenull s0epHbIX peakyull.
3aoanue na oom: Hzobpasicenue 31eKmMpPOHHO2O CIPOEHUS AMOMA, IeKMPOHHBIX popmyi,
INEKMPOHHO-2PAPUYECKUX POPMYT, XAPAKMEPUCTRUKA STIeMEHMNA NO €20 NOTONCEHUIO 8
nepuoouyecKoll cucmeme xumudeckux snemenmos [{.M. Menoeneesa.

9 HNonnass xummuyeckasi cBI3b. Kamuowuei, ux obpasoeanue u3 amomos & pe3yivmame npoyeccd

Tema 1.3. oKucaeHus. AHuoHwl, ux obpasosamue U3 amomos 8 pesyavimame npoyecca eoccmanosienus. Honnas
CrpoeHue BelecTna. CBA3b KAK CB6A3b MextcOy KAMUOHAMU U AHUOHAMU 3a CUem JJeKmpoCmamuyecko20 RPUMANCEHUSL.
Knaccugurayus uonos: no cocmagy, 3Haxy sapsoa, Hawuduio uopamuou oboonouku. Howumvie
Kpucmaniuieckue peuwemxu. Ceoticmea eeujecma ¢ UOHHbIM MUNOM KPUCANIUYECKOU pellemKu.
3aoanue na dom: Hz06pasicenue 1eKMpPOHHBIX, CIPYKMYPHBIX QOPMYIL 8eUWecms ¢ UOHHbIM GUOOM
ces3u.

10 KoBanenTHass xumu4eckasi cBsi3b. Mexanusm o00pa3o8anusi KOBANEHMHOU 653U (0OMEeHHbI U
OOHOPHO-aKyenmopHulil). dnekmpoompuyamenvHocms. Koganenmuvie NOIAPHASL U HENOIAPHAS CEA3MU.
Kpamnocmo xosanenmmoii cesasu. Monexynsapuvie u amomuvle kpucmaniuyeckue pewemxu. Ceoticmea
8eWeCme ¢ MOJLEKVIAPHbIMU U AMOMHBIMU KDUCMALIUYECKUMU PeuemKamu.
3aoanue na oom: HzobpadiceHue 31eKMPOHHBIX, CMPYKMYPHBIX (OPMYI 8elecms C KOBAIEHMHbIM
8UOOM CBA3U.

Meraqimdyeckas ©  BOIOPOAHASl CBSI3b. Memannuueckas KpUCMALIU4ecKas peutemkda U

11 Memannuueckas xumuveckas cesa3b. Qusuueckue ceoticmea memannos. Teepdoe, dcuokoe u

2az006pasnoe cocmosnus seujecms. Ilepexoo sewjecmsa uz 00HO20 a2pe2amHno2o COCMOsIHUS 8 Opy2oe.
Boodopoonas céssw.

3aoanue na oom:. Hszzomoeénenue mooeneli KpUCMALIUYecKUx peuémox eeuecms.




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  sewecms.
Hacwiwennvie, nenacvluyennvle, nepecvliyeHHvle pacmeopul. 3a8UCUMOCIb PACBOPUMOCTIU 2a308,
JHcuOKoCcmell U meepovix 8ewecims om pasiuiHblx aKmopos.

3aoanue na oom: Pewenue meopemuueckux 3aoay no meme: «Pacmeopwi»

15

MaccoBasi 101 paCTBOPEHHOTI'0 BelleCTBA. J{3yueHue noHamus Maccogol 001U pacmeopenHozo
sewecmsa, popmynvl. Pewenue 3a0au na onpedenenue Maccogou 001U pacmeopenHo2o 6euecmad.

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

16

IpakTuyeckas padora Ne 4. Ilpucomosnerue 00HbIX pACMEOPO8 3A0AHHOU NPOYEHMHOU U MOISAPHOU
KOHYEeHMpayuu.

3aoanue na oom: Coobuenue 06 UCNOIb308AHUL IIEKMPOIUMOE 8 6awuell Oyoyuell npogeccuu.

17

DJIeKTPOJINTHYECKAS JAUCCOUMALUS. DIeKMmpoaumsl U HeINeKMpoumsl. INeKMPOIUMu4ecKas
Juccoyuayus. Mexanuzmol I1eKMpOIUMUYECKOU OUCCOYUAYUU Oil Beujecme C PA3IUYHbIMU MUNAMU
xumuueckou ceazu. I uopamuposannvie u necuopamuposannvle uoHsl. Cmenenv 31eKmpoIUMmULecKoll
ouccoyuayuy.  Cunvnvle u  crabvie  2nekmpoaumsl.  OCHOGHble — NONOJHCEHUS.  MeEopuu
anexmpoaumuyeckoi ouccoyuayuu. Kuciomei, 0CHOBAHUSL U COU KAK DNEKMPOTUMbL.

3adanue na oom:. Hanucanue monexyasipuvix, NOJIHbIX UOHHBIX YpagHeHUl no meme «Peaxyuu
UOHHO20 0OMeHay

1.5. Knaccudpuxanus
HEOpraHUuYecKHUX coeTUHEeHUIt
M X CBOICcTBA

18

Kuciaorel M WX cBoiicTBa. Kuciomei kax s1ekmpoaumsl, ux KiacCUQUKAyus nO Pa3IuyHbIM
npusHakam. Xumudeckue CE0UCMEd KUCIOM 8 céeme Meopuu 3NeKmpOoaumuieckoi OUCCoyuayul.
Ocobennocmu  83auM00elticmeuss. KOHYEHMPUPOBAHHOU CEPHOU U A30MHOU KUCIOM C MEemaliamu.
OcnosHole cnocobbl NOJyHeHUst KUCIOMbL.

3aoanue na oom: Iloozomosumsv npezenmayuio «lIpumenenue Kuciom u 0OCHOBAHUIL 8
HCUZHEOESIMENIbHOCMIU IH00eT»

19

OcHoBanusi 1 HX cBoMcTBa. OcHoBaHUus Kak 21eKmpoumsl, ux maccuqﬁukauuﬂ no pas3iudyHbim
npusHaKam. Xumuueckue ceoticmea OCHOBAHULL 8 ceeme meopuu aﬂekmpwlumuqecmﬁ Ouccouuauuu.
Pa3znooicenue Hepacmeopumblx 6 600¢e ocnosanuil. OCHOB8HbLE CNOCOObI NnoJy4eHus OCHOBAHUIL.

3aoanue na oom:. Bwinoanumos mecmosoe 3a0anue




20

IpakTnuyeckas padora Ne 5. [3yuenue ceoticme Kuciom.

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

21

IpakTuyeckas padora Ne 6. H3yuenue ceoiicme ocHosanuil.

3adanue na oom: Pewiums yenouxy npespaujenuii

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: Coodbwenue na memy: «Mcmopus c0006020 npous800cmea

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 peakuuid. [ omozenuvie u cemepoz2entvie peakyuu. IK3omepmuiecKue
u andomepmuueckue peaxyuu. Tennogoii spghexm xumuueckux peaxyuii. Tepmoxumuuecxue
YPaGHeHUsL.

3aoanue na oom: Pewienue 3a0au na HAX0XHCOeHUe MENLOB020 I Pexma pearyuu

26

OKHCINTENTbHO-BOCCTAHOBUTEILHbBIE peakuuu. Cmenens OKUCJIeHUAL. Oxucaumens u
soccmanosnenue. Boccmanosumenv u oxucienue. Memoo JJIEKMPOHHO20 bananca 0Ons cocmaeienus
ypaenenuﬁ OKMCJmmerbHo—soccmaHogumeﬂbezxpeam;m?.

3aoanue na oom: Cocmagnenuss OBP memoodom snekmporHo2o banauca.

27

CkopocTh XHMHYECKHX peakumil. [lowamue o cKkopocmu XuMuyeckux peaxyuu. 3asucumocmy
CKOpOCMU XUMUYECKUX peaKyuli Om pasiudHbiX Qaxmopos: Npupoobl peasupyloujux eewecms, ux
KOHYeHmpayuu, memnepamypbl, HO6epXHOCMU CONPUKOCHOBEHUS U UCHOAb306AHUSL KAMAIUZAMOPOS.

3aoanue na oom: Hzeomosnenue npubopa 0as usyuenus IAEKMpOoIU3a pacmeopos INeKmpoaumos.

28

OOpaTuMoOCTh XUMHYECKHX peakumii. Oopamumvie u neobpamumvle peakyuu. Xumuueckoe

pasHoeecue u cnocoowl e2o CMeueHuUAl.

10




3aoanue na oom: Boinornume 3a0anue Ha cmeujerue pagHOBeCcUsl O CXeMAaM XUMUYECKUX PeaKyull.

29

HpakTuyeckas padora Ne 8. Peaxyus 3amewjenist Meou xeene3om 8 pacmeope MeoH020 Kynopocd.
Peaxyuu, uoywue c obpasosanuem ocaoka, 2asa uiu 800si.

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

30

HpakTuyeckas padora Ne 9. 3asucumocms ckopocmu 63aumo0etcmaust CONTHOU KUCTIOMBL C
MEMamIamu Om ux npupoosl. 3a8UCUMOCHb CKOPOCIU 83AUMOOCUCMEUsL YUHKA C CONSHOU KUCIOMOU Om
ee KOHyeHmpayuu. 3a8ucumocms cKopocmu g3aumooeticmsus oxcuoa meou (1) ¢ ceproii kucromoti om
memnepamypbi.

3aoanue na oom: . I[lepeuucnums npedmemsi 0OMAauIHe20 06UX00a u 000PYOOBAHUA KEAPMUPSI, NPU
U320MO6IEHUY KOMOPBIX ObLIU UCHOIB308AHbI 2ATbEAHONIACUKA U 2ANbEAHOCTNESUSL.

Tema 1.7
MeTtajuibl 1 HEMETAJJIbI

31

Metanasl. Ocobennocmu cmpoenusi amomos u Kpucmannog. Duzuyeckue ce0UCMEa MEmMAllos
Knaccugurayus memanios no pasiuumvim  npusHakam. Xumuueckue —c60UCmed  MemMAailos
Dnexmpoxumuyeckuil psio HanpsadjiceHull memainos. Memannomepmusi.

3aoanue na oom: Iloozomosumsv npezeHmayuu 0 MEMaiiax Ha esloop. (vHcenes3o, amoMUHULL, Medb,
cepebpo, 3010Mo, céuney, 01060, HAMPULL, MACHUI, PMYMb)

32

Hemeramnbl. Ocobennocmu CMpPOEHUS amOoMO8. Hememanner — npocmeole eeujecmed. 3asucumocmo
CBOUICMB  2ANI02€HO8 OM  UX NOAONCEHUS 8 nepuoduqeacozi cucmeme. OKuciumenvbHvle U
B80CCMAHOBUMENbHbIE CBOLUCMBA HEMEeMAulo8 6 3ABUCUMOCHU OM UX NOJIONCEHUSL 6 pﬂ()y
JleKmpoompuyamelbHoCmu.

3aoanue na oom: Iloocomosumsv npeseHmayuu 0 NPUMEHEHUU KUCI0poda, Gocgopa, xaopa, 030Ha.

33

Hpakruyeckas padora Ne 10. Pewenue sxcnepumenmansbhulx 3a0ay no meme: « Memannvl u
HeMemanivly

3aoanue na oom: Ocyujecmenenue npespaweHutl NO cxemam O Memaios U HeMemaios.

34

HpakTuyeckas padora Ne 11. [lonyuenue, cobupanue u pacno3nasanue yeiekuciozco 2asd, uzydenue
e20 ceolicma.

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

35

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

3aoanue na oom: Ocywecmanenue npespawjenuti no cxemam 011 MEMaio8 U Hememaios.

BTOPOM CEMECTP

44

Pa3zoen 2.
Opzanuueckas xumus

44

Tema 2.1.
OcHOBHBIE NOHATHS
OPraHMYeCcKOi XHMHUH H

36

IIpeamer opranudeckoid XuMHM. [IpupoOuvie, UCKYCCMBEHHblE U CUHMEMUYECKUe OpeaHudecKue
sewecmea. CpasHeHue Op2aHUYeCcKUx eeujecme c Heopeanuveckumu. Banewmmuocmos. Xumuueckoe
cmpoeHue KaK NOpsA0OK COeOUHEHUs. AMOMO8 8 MOJIEKY bl N0 8AEHMHOCHIU.

11




TeopHsi CTPOEHUs!
OpPraHU4YeCKUX COeMHEeHU

3aoanue na oom: Haiimu 6 nepuoduueckou newamu cooOujeHusi 0 OOCMUNCEHUX 8 0baacmu
OP2aHUYeCKOU XUMUU.

37

Teopusi crpoeHust oprannyeckux coequHenunii A.M.byrtaeposa.
OchosHble nonodceHUs meopuu XUMU4ecko2o cmpoenus. Mzomepus u usomepul.
Xumuueckue ghopmynvl u modenu MOIEKY 8 OP2AHUYECKOU XUMUU.

3aoanue na oom: Coobwenue o xcusHu u HayuHou desmenvnocmu A.M. Bymneposa.

38

Knaccnpukauust opranudeckux BemecTB. Knaccuguxayus eeujecme no cmpoenuio yenepooHo2o
ckenema u Hamuuuio QymKkyuonanvhvix epynn. Iomonoeu u comonoeus. Hauana nomenxiamypovl
IUPAC. Kuaccupukauuss peaknumii B OpPraHMYecKod XuMHH. Peaxyuu npucoeounenus
(cudpuposanus, 2an02eHUpOBaAnUs, 2UOPO2AN02eHUPOsanus, udpamayuu). Peaxyuu omuwennenus
(Oecudpuposanus, OezudpoeanoceHuposanus, Oecuopamayuu). Peaxyuu 3amewenus. Peaxyuu
UBOMEPUZAYULL.

3aoanue na oom: Onpedenumsv mun XumMuyeckux peakyuii @ Yyenouke npeepaujeHuls.
C2H6—C2H5CI—-C2H50H—C2H4—C2H4Br2. Yuumb kiaccel OpeanHuyeckux coeOuHeHul.

Tema 2.2
Yraesoaopoasl 4 X
NMPUPOIHbIE HCTOYHUKH

39

AJikaHbl. AJIKeHbl. [ omonozuueckuii paod, usomepus u Homenxkramypa. Ionyuenue. Xumuueckue
ceoticmsa. Ilpumenenue.

3aoanue na oom: Cocmasums ONOPHBIU KOHCNEKM NO MeMe, 8blyHUmMb 20MOI02UYECKUL PSIO AKAHO8.

40

Ipakruyeckas padora Ne 13. [Jonyuenue arkanog u ux HoMeHKIAMypa.

3aoanue na oom: Coodbwenue na memy: «Poccusi ¢ muposotl cucmeme 000bi4U U MPAHCROPMUPOBKU
2azan.

41

Juensl m kayuyku. [lonamue o Ouenax Kak yene6000pooax ¢ O08yMsi OBOUHbIMU CEA3AMU.
Conpsioicennvie ouenvl. Xumuueckue ceoticmea bymaouena-1,3 u usonpena: obecyseuusanie OpomMHou
6000l U noauMepuzayus 8 kayuyku. Hamypanonoiti u cunmemuuecxkue kayuyku. Pezuna.

3aoanue na oom: Iloocomosumsv npezenmayuio «duensl u KayuyKu — Npouiioe U Hacmosujeey

42

AaxuHbl. Ayemunen. Xumuueckue c80UCmMea ayemuieHa: 2openue, obdecygeuuganue OPOMHOU 600bl
npucoeouHeHull X10p0ogooopoda u euopamayus. Ilpumenenue ayemunena Ha OCHO8e C8OUCME
Meoicknaccosasn uzomepus ¢ arkaouenamu. Apensl. benzon. Xumuueckue ceoticmea ben3ona: 2opeHue
peaxyuu 3ameweHuss (eanozeHupoganue, Humposarue). Ilpumenenue 6en301a Ha OCHO8e CE0UCMS.

3aoanue na oom: Cocmasumv ONOPHBIU KOHCNEKM NO MeMaM, peulenue 3a0ay.

43

HpakTuyeckas padora Ne 14. [lonyuenue smunena u uzyyenue e2o ceoucCma.
Ionyuenue ayemunena u usyveHue e2o C6OUCMS.

3aoanue na oom:. Pewenue 3a0ay

44

IIpupoanblie HCTOYHUKH YIJIE€BOAOPOAOB. [Ipupoouslii 2as: cocmas, npumMeHeHue 6 Kavecmee
monauea. Heghmo. Cocmas u nepepabomra negpmu. Ilepeconka nepmu. Heghmenpooyxmoi.

3aoanue na oom: Coobwenue na memy: «uepeemuyeckue pecypcvl PD. Jxonozuneckuil acnekm ux
UCNONb308AHUSLY

12




Tema 2.3.
Kucnopoacoaepxamiue
OpraHuv4e€CKue COCIMHCHUA

45

Cnuptel. [lonyyenue smanona 6podiceHuem 2noxkos3vl u euopamayuei smuiena. I uopoxcunvhas
epynna Kax @Qyukyuonanvnas. Ilonamue o npedenbHbix O0OHOAMOMHLIX CRUpmax. Xumuyeckue
ceoUCMBa IMAHONA: B3aUMOOEliCNBUEe ¢ HAmpuem, 00pazo8aHue NPOCMbIX U CIOICHbIX IPUpos,
oxucnenue 6 anvoezud. Ilpumenenue 3mManoia Ha OCHOGe CBOUCMS. ANKO20IU3M, €20 NOCIeOCMBUsL Ol
opeanusma uenosexa u npedynpedcoerue. I iuyepun Kkax npeocmasumens MHOZOAMOMHbBIX CRUPIOG.
Kauecmsennas peaxyua na mnocoamommuvie cnupmoi. Ilpumenenue enuyepuna.

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

46

Aabaerunbl. [lonamue 06 anvoecudax. Anvoecudnas epynna kax Qyukyuoraivras. Popmanvoezuo u
€20 Ce0UCMBA: OKUCIEeHUe 6 COOMBEMCMEYIOUYI0 KUCIOMY, 60CCHAHOGNEHUE 6 COOMBEMCMEYIOUUlL
cnupm. Ilonyuenue anvoecudos OKUCIeHUeM coomeemcmeyiowux  cnupmos. Ipumenenue
Gopmanvoe2uda Ha OCHOGe €20 C8OICME.

3aoanue na oom: 3anucame Gopmynvl U30MePOs OISk NEHMAHOBOU (8ANEPUAHOBOT) KUCIOmbL. JJamb
um Haseanus. Hanucams scce « A - kuciomay

47

Kap6oHoBble KHCHOTBI. [lomamue o kapbonogvix kuciomax. Kapboxcunvnas epynna Kax
@yuxyuonanvrasn. I'omonocuneckuil pao npeoeibHbix 00HOOCHOBHBIX Kapbonosuix kuciom. Ilonyyenue
KapOOHOBbIX KUCIOM OKUCIEHUeM dlb0e2udos. Xumuyeckue ce0lcmea YKCYCHOU KUCIOMbl: 00wue
CBOUCMBA ¢ MUHEPANLHLIMU KUCIOMAMU U peakyus smepudurayuu. IIpumenenue yKcyCcHOU KUCIOMbL
Ha ocHoGe ceolicms. Bvicuiue dcupHvie Kuciomvl Ha npumepe NATLMUMUHOBOU U CMEAPUHOBOIL.
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. Xumuueckue c0UCmMEa HCupos. 2u0poau3 u 2uOpuposanie
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
@ynryuetl — anvoecudocnupm. Xumudeckue c60UCMEA 20KO3bl. OKUCTEHUE 6 2IOKOHOBYIO KUCIOMY,
soccmanosienue 8 copoum, cnupmoeoe 6pocenue. IIpumenenue 2noKo3bl HA OCHOBE CEOLUCME.
3uauenue yeneso0os 6 dicusoil npupooe u dcuzHu yenogexka. [lonsmue o peakyusx noIUKOHOEHCAyuy u
2UOPOAU3A HA NPUMEDE 83AUMONPESPAWYEHUI.: 2TIIOKO03A <> NOIUCAXAPUO.

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
OPraHuYeCKHuEe COCANHCHUA.
IMosmnmepsl.

51 AwmmuHbI. [lonsmue 06 amunax. Anugpamuyeckue amunvl, ux Kiaccu@urayus u HomeHkiamypa. AHumun 2
Kax opeanuueckoe ocHogauue. Ilonyuenue amununa u3z Humpobenzona. Ilpumenenue anununa Ha
ocHoge  ceolicms. AMHWHOKHMCIOTBI.  AMunokuciomvl Kaxk am@omephvie OUDYHKYUOHATbHBIE
opeanueckue coeounenus. Xumuyeckue cGOUCMEA AMUHOKUCIOM: B3aUMOOEUCmSEUe C Werovamu,
Kuciomamu u opye ¢ opyeom (peaxyusi noauxonOencayuu). Ilenmuonas céazv u noaunenmuobi.
Ipumenenue amunoxuciom Ha ocHoge ceoticme. benku. Ilepsuynas, emopuyHas, mMpemuyHdas
cmpykmypul Oenxos. XumuuecKkue cgoucmea 0enKog: 2opeHue, OeHamypayus, uopoau3, YeemHule
peaxyuu. Buonozuueckue @ynkyuu 6e1kos.
3aoanue na oom: Paspabomxa 3adanuii no memam:
Hcnonvzosanue cudpoausza 6eiKos 6 NPOMbIUIEHHOCHU.
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 6enxKos 6 opeanusmer

53 IpakTuyeckas padora Ne 18. O6napyocenue 6enkos 6 Moaoke u 8 MACHOM OynvoHe. [enamypayust 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 60J10KOH.
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 HpakTuyeckas padora Ne 20. Pewenue skcnepumenmanbHblx 3a0ay Ha UOSHMUDUKAYUIO 2
OpP2aHUYECKUX COCOUHEHUU.
3aoanue na oom: Opopmums omuem no nPaKmMueckol pabome

57 JuddepeHuupoBanHblii 3auer 2

BCET O (06vem maxkcumanvhnoii yueonoit Hazpy3xku): 114 uacos
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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’KAIOIIEH CPeabl OT XUMUYECKOTO 3arpsisHeHns. KonnmyecTBeHHbIE
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.

*Kocmernueckue reiu.

[ [puMeHeHne CycnieH3ui U HMYJIbCUI B CTPOUTENBCTBE.

*MuHepasbl U TOPHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

*PacTBOpbI BOKpyT Hac. Tumel pacTBOpPOB.

*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 POMBIIUIEHHBIX MPEANPUATHSIX.
*CepHasi KUCIIOTa — «XJIE0 XMMUYECKOM MPOMBIIILIIEHHOCTH.
*/cnosib30BaHre MUHEPATIbHBIX KUCJIOT Ha MPEIIPUATUAX PA3IUYHOTO TPODUIIS.
*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 XUMUYECKHUX ITPOLECCOB.

*DJIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.
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*JJIEKTPOJIU3 PACILIIABOB JIEKTPOIUTOB.

IIpakTnyeckoe NpUMEHEHHE ANEKTPOIIN3a: padUHUPOBAHUE, raIbBAaHOIIJIACTHKA,
raJIbBaHOCTET .

*McTopus nosry4eHus ¥ MPOU3BOICTBA aJTFOMUHHS.

*DJIEKTPOIMTUYECKOE TTOTyuYeHUE U padUHUPOBAHNE ME/IH.

*Ku3np u nesreapHocts 1. /[3BH.

*Posib METAIIIOB B UCTOPHUM YEJIOBEUECKON MBWIM3aUnU. VcTopus oTeuecTBeHHON
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 01aropoHbIE ra3bl.

*Poxnaronme conm — rajJoreHsl.

/IcTopus MBEACKON CIIUYKH.

*VcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPraHUYECKOM XUMUMU.

«)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.
*DKOHOMMYECKHE ACTIEKTHI MEKTYHAPOIHOIO COTPYAHUYECTBA 10 UCIIOIB30BAHUIO
YTJIEBOJOPOJHOTO CHIPHSI.

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

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

*CHUHTETUYECKUE KayUyKHU: UCTOPHSI, MHOTOOOpA3ue U MEePCIIEKTUBBI.
*Pe3nHOTEXHMYECKOE TPOU3BOJICTBO U €TO POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

*CBapoOYHOE IPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJAOB B HEM.

*Hed1b 1 ee TpaHcnopTUpOBKa Kak OCHOBA B3aMOBBITOJIHOTO MEKTYHAPOIHOTO
COTPYAHUYECTBA.
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4. YAEBHO-METOINYECKOEUMATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHWE ITPOT'PAMMBI YYUEBHOM JJUCHUTLTAHBI

OcBoeHue mnporpamMmbl Y4eOHOW JUCHUIUIMHBI «XHUMHSD» MPEANnosaaraet
HaJIM4ue B MPOPECCHOHAIBHONW 00pa30BaTENbHOW OpraHu3allid, pealu3yrouiei
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHuS B TIpenenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHus, KaOWHETa
XUMUU C Jlaboparopueil U JaOOPAaHTCKOM KOMHATON, B KOTOPOM HMMEETCs
BO3MOXHOCTh 00€CIEeYUTh CBOOOMHBIN noctyn B MHTEpHET BO Bpemsi yueOHOTO
3aHATHS M B TIEpUOJ] BHEYy4YeOHOH nesTenbHOCTH oOydaroniuxcs. [lomemnienue
KaOuHeTa JIOJIKHO yIIOBJIETBOPSThH TpeOOBaHUSIM CanurapHo-
snuaemMuosorndeckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO THUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIMX TPEeOOBaHUSX, B
TOM YHCIIE€ CHEUUAIN3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMHU OOy4YeHUS,
JOCTATOYHBIMH  JJII  BBINOJHEHUST TpPeOOBaHMM K YpPOBHIO IOJATOTOBKHU
oOyuaronuxcsl. B kaOuHere AOHKHO OBITh MYJBTHUMEIHIHOE O0OpYIOBaHUE,
MOCPEJICTBOM ~ KOTOPOTO  YYaCTHHKH  OOpa30BaTENbHOTO Ipoliecca MOTYT
IpPOCMaTPUBATh BU3YyaJbHYI0O MH(QOpPMAIMIO MO XUMHH, CO3[aBaTh MpPE3CHTALUH,
BUJEOMaTepuaibl U T.I. B cocraB ydyeOHO-METOIMYECKOTO M MaTepHalIbHO-
TEXHUUYECKOTO OCHAIICHHs KaOWHETa XUMUU BXOJSAT:

* MHOTO(YHKIIMOHAIbHBIA KOMIUIEKC MIPENOJaBaTels;

* HaTypaJlbHble OOBEKTbI, MOJEIH, MPUOOPHl U HAOOPHI JJIS MOCTAHOBKU
JEMOHCTpPA- HUOHHOTO M YYEHHYECKOIO0 SKCIEPHMEHTA; I€YaTHbIE W 3KPaHHO-
3BYKOBBIE CPECTBA 00YUCHMUS,;

* CpeACTBa HOBBIX MH(MOPMALIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBBIL

* MEpPEYHU OCHOBHOM M JIOMOJIHUTEIBbHON YUEOHOU JTUTEPATYPHIL;

* BcCIOMOTraTelibHOe 000PYJI0OBaHUE U UHCTPYKIINH;

* OuOIMOTEYHBIN POHI.

B OubOmuoreunsiidi (GoHA BXOAAT Y4YEOHUKH M y4eOHO-METOAMYECKHE
koMiiekTol (YMK), pekoMeH0BaHHBIE WM JOMYIIEHHBIE JJISl UCIIOJIb30BAHUS B
npodhecCuoHaATBHBIX o0pa3oBaTeIbHBIX OpraHu3alMsIX, peanu3yronmx
o0Opa3oBaTeNbHyI0 MpOrpaMMy CpeIHero oOmero oOpa3oBaHHs B Ipejenax
ocBoenust OITOII CIIO Ha 6a3e ocHOBHOTO 00111€T0 00pa3oBanus. bubmuoreunsit
GoHI MOXKET OBbITh JOMOJHEH XUMHUYECKOW HHIMKIONEANEH, CHpaBOYHHKAMHU,
KHUTaMH JUJIsl YTEHUS MO XUMHU. B mporecce OCBOEHMsI MPOrpaMMbl y4eOHOI
JUCHUIUIMHBL «XUMHUSD» CTYIEHTHl JOJDKHBI MMETh BO3MOXKHOCTH JOCTyNHa K
AJIIEKTPOHHBIM YYEOHBIM MaTepHajiaM 10 XHMHH, HMMEIIIHUMCS B CBOOOJHOM
noctyne B ceTd VIHTepHeT (3JIEKTPOHHBIM KHUTAaM, MPAaKTUKyMaMm, TeCTaM,
Marepuaiiam EI'D u nip.).
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S. NHO®OOPMAIIMOHHOE OBECIIEYEHUE PEAJIM3ALINA
INPOI'PAMMBI

5.1 lleyaTHble U31aHNUA:

OcHoOBHBIE:

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.

JdonojHuTEIbHBbIE:

-1 T'abpuensn O.C., OctpoymoB WM.I'. Xumus. YueOHUK I CTYIAEHTOB
00pa30BaTENbHBIX YUPEXKICHUN CpelHEro MNpoQecCHOHANBHOTO 00pa3oBaHUs. -
M.: «Axagemus», 2014

1-2. T'abpuensa O.C. Xumus. [IpakTukym JJ1st CTYJIEHTOB 00pa30BaTebHbBIX

yUpexAeHU cpenHero mnpodeccuoHanbHOr0 oOpa3oBaHusA. - M.: «AKagemMus»,
2015

H-3. bapcykoB 3.A. Ananutuueckass XUMHS: Y4eOHUK /I CTYJACHTOB
00pa30oBaTeIbHBIX YUPEKACHUN CpeTHEro MPoPECCHOHATILHOTO 00pa30BaHUs

/ 3.A. Bapcykos. - M.: Beicmias mikomna, 1990

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

/ FO.M. I'my6okoB. - M.: Akagemus, 2006.

J-5. T'anmueBa O.C. COOpHUK 3a7ady M YHOpaXHEHUH MO (PU3UUECKON 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-HAYYHOTO Mpoduiieii: yueOHUK A CTY. YUPEXKACHUN cpen. mpod.
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. O0pa3oBaTeabHBINA 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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