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PACCMOTPEHA OJOBPEHA

Paccmotpeno Ha MeroandeckuM COBETOM
3aceaanuu 1K KOJIeKa
«O061meo0pa3oBaTeNbHBIX, [Iporokois Ne 5

SKOHOMHUYECKUX U TPAHCIIOPTHBIX ot 15 utona 2022 roga
MYCLIATLIIVHY IIpencenarens MC: T.B. Biacosa
ITpotokon Ne 9

«31» mas 2022 1.
IIpencenarens: Ky3pmuna A.K.

PaGouass mporpamma pazpaborana B cootBeTcTBUU ¢ DPI'OC CIIO Ha ocHoBe
IpPUMEPHON TPOrpaMmbl 00111€00pa3oBaTeIbHON y4eOHOM NUCHMIUIMHBI «XUMUSD» IS
npodeccoHanbHBIX ~ 00pa3oBaTEeNbHBIX  OpraHu3auuid,  ojoOpeHHoi  HayuHo-
Meroandeckum coBetoM llentpa nmpodeccronansuoro odpazoBanus OPI'AY «OUPO» u
PEKOMEHJOBAaHHON IS peajau3alid OCHOBHOM MpodeCCHOHATIbHOW 00pa3oBaTelbHON
nporpammbl CIIO Ha 6aze OCHOBHOTO 0OIEero OOpa3oBaHUsSI C TOJYYEHHUEM CPEIHETrO
oOmero obpazoBanus. [Ipotokos Ne 3 ot 21.07.2015. ABTOpBI IPUMEPHON MPOTPAMMBI:
O.C. Tabpuensn, mnpodeccop Kadeapbl €CTECTBEHHO-IKOJIOTUUECKOro o0pa3oBaHus
[lenaroruyeckoil akajeMHH MOCIEAUIUIOMHOTO 00pa3oBaHus, K. M. H., mpodeccop,
3acimyxeHHbld  yuurens P®;  W.I.  OctpoyMoB, OupeKkTop  DHIEJIBCCKOIO
TexHosiornueckoro uHctutyTa (pumman DOI'BOY  «CapaToBckuili rocyJapCTBEHHBIM
TexHuueckuid yausepcuteT uM. FO.A. T'arapunay), 1. XuM. H., mpodeccop.

Pabouast mporpamMma npeaHa3HaueHa JUisl CIEIUATBHOCTA CPEIHETO MPOQPECCHOHATBHOTO
obpazoBaHus TeXHHYECKOro npodust: 23.02.01 Opzanuzauus nepeeo3ox u ynpaesieHue
Ha mpancnopme (no euoam).

Pa3zpaboruuk: IOpkuna E.I'. — npenomaBarens xumuu ['BIIOY «UI'TK um. M.H.
[[laxoBay
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1. HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma o061ieo0pa3oBaTeIbHOM YYEOHOW TUCHUIUIMHBL «XUMHUSD»
npeAHa3HauYeHa JJIs U3Y4YeHUs XUMHUA B UEpEeMXOBCKOM TOPHOTEXHUYECKOM KOJUIEIKE
uMm. M.U. [llanoBa, peanusyromeM o0pa30oBaTeIbHYIO0 MPOrpaMMy CpeIHEro OOIIeTro
oOpa3oBaHusl B Mpejenax OCBOCHHUS MPOrpaMMbl MOATOTOBKU CIHEIHUATUCTOB CPEIHETO
3BeHa 10 cnenuanbHocTu 23.02.01 Opzanuzauus nepeeo3oK u ynpasieHue Ha
mpancnopme (no euodam), Ha 6a3e OCHOBHOT'O 00IIIETO 0Opa30BaHUS.

Copepxxanne paboueid mporpamMmbl  «XHMHS» HAOpaBIeHO Ha JOCTHKEHHUE
CHEAYIOIINX LENEH:

* (popmupoBanue y oOydaromUXCsi YMEHHUSI OLIEHWBATh 3HAYUMOCTb XHMMHUYECKOTO
3HAHMS JIS KOKJIOTO YEJIOBEKa;

* (opmupoBaHHEe y OOYyYalOUIMXCS IEIOCTHOTO MPEICTaBICHUS O MHpPE U POJHU
XUMUHU B CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTUHBI MHPA;, YMEHHS
OOBSACHATH OOBEKTHI W TMPOIECCHl OKPYXKAIOIIeH JACHCTBUTEIBHOCTH — MPUPOTHOM,
COIIMAJIbHOM, KYJIbTYPHOU, TEXHHUYECKOM CpEAbl, — HMCHOJIb3ys ISl 3TOT0 XUMHUYECKHUE
3HaHUS,

* pa3BuUTHE y OOYyYalOIUXCS YMEHUW pa3iandarh (PakThl U OILIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C
OnpeeNéHHON CUCTEMON LEHHOCTEH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

* npuodOpereHrne OOyYarOUMMHUCSA ONBITA PAa3HOOOpPA3HOW JESATEIBHOCTH, OIBITA
MO3HAHUS M CaMOINO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAIBHOE 3HAYEHUE
JUISL pa3IUYHBIX BUAOB JCSATEILHOCTH (HABBIKOB PEIICHUS MPOOJIEM, MPUHSITHSL PEIICHUH,
MOMCKa, aHain3a U o0pabOTKH MH(OpMANUM, KOMMYHHKAaTUBHBIX HABBIKOB, HAaBBIKOB
M3MEPEHH, HABBIKOB COTPYJHUYECTBA, HABBIKOB O€30MaCHOr0 0OpalIEeHUs! C BEUIECTBAMU
B MOBCEIHEBHOM JKU3HU).

PaGouast mporpamMma y4eOHON AMCHUIUIMHBI «XHMHSD» OMpPENeIseT COAepKaHUe
yueOHOro MaTepuana, IOCJIEeI0BATeIbHOCTh €r0 HU3YyY€HHUs, paclpeiesieHue yueOHBIX
4acoB, TEMAaTUKYy WHAMBUAYAJIbHBIX TIPOEKTOB, YUYUTHIBAs CHEIU(UKY TPOrpPaMMBbI
MOATOTOBKHU CIEMAINCTOB CpPeAHEro 3BeHa mo cneuuanbHoctu 23.02.01 Opzanuzayus
nepeso3oK u ynpaeienue Ha mpancnopme (no euoam)

N3yuyenue o01eobpa3oBaTebHON y4eOHOM AMCIUIUIMHBI « XHMMS» 3aBEpIIAcTCs
MO/IBEICHUEM UTOTOB B (popMme nudpepeHnpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHON
aTTecTaluu cTyaeHToB B nponecce ocBoeHus [IIICC3 ¢ momxyyeHueM cpeaHero oduiero
oOpa3oBaHus.

B komiemxe Ha ocBoeHHE y4eOHOM AUCIHUIUIMHBI «XUMHSD» B COOTBETCTBUHU C
Y4eOHBIM TIJIAHOM MPOrpaMMbl  MOATOTOBKHM — CIELHUAIMCTOB CPEIHEro 3BEHa IO
crienmanbHOCTH 23.02.01 Opranu3anusi nepeBo30K U ynpaBjieHUEe HA TPaHcnopTe (1Mo
BuaaM) otBoauTcs 171 yac (MakcuMalsibHas yueOHasi Harpy3Ka):

— Ha obazamenvHble ayoumopusle 3auamus omeooumcs 114 uacos, 6 mom uucie Ha
npakmuueckue (navopamopmusie) pavomot 40 uacos;
— Ha camocmoamenbHble padomovl omeooumcsi 51 uacos.



2. INTAHUPYEMBIE IMUHOCTHBIE, METAIIPE/IMETHBIE U
IMPEIMETHBIE PE3YJbTATBI OCBOEHUS YYEFHOHN JUCHUILINHBI
«XHUMMUS»

OcBoeHHMe coaepkaHUsl Y4yeOHOH  JUCHUIUIMHBI «XMMHsSD», 00eCleunBaeT
JTOCTUKEHUE CTYJCHTAMHM CJICIYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:

. YYBCTBO T'OPJIOCTH U YBOKECHHUS K UCTOPUHU U JOCTHKEHHUSM OTCUECTBEHHOM
XUMUYECKON HayKd;, XHUMHYECKH TPAMOTHOE TMOBEICHHEe B MNPodecCHOHATBHON
NEATEeIbHOCTU U B OBITY IPU OOpaIlleHHH C XMMHUYECKUMH BELECTBAMU, MaTepUalaMu U
MPOIIECCaAMHU;

. TOTOBHOCTH K MPOAOHKEHUIO 00pa30BaHUS W MOBBINICHHUS KBATW(DHUKAIIUN B
n30paHHOM MpodhecCHOHATBHON MEATEILHOCTH U 0OBEKTUBHOE

OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIIUNA B 3TOM;

. YMEHHME HCMOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHUYECKONW HAyKH H
XUMHUYECKUX TEXHOJIOTHH IS TTOBBIIIIEHNS COOCTBEHHOT'O MHTEIICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM ITPOoheCCHOHATILHON NeATeIbHOCTH.

MeTanpeaMeTHbIX:

. HCIIOJIb30BAHUE PA3JIMYHBIX BHUJOB II0O3HABATEIBHOW JEATEIBHOCTH W
OCHOBHBIX HMHTEJUICKTyaJbHBIX omepanuii (IMOCTaHOBKA 3ajadyd, (HOpPMYJIHMpPOBAHUE
TUIIOTE3, aHallu3 M CHHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTeMaTH3allvs, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€H, IMOUCK aHaJoroB, (OPMYJIUPOBAHUE BBIBOJIOB) JIJIsi
pelieHusT TOCTaBJIICHHOM  3aJauyd, MPUMEHEHHE OCHOBHBIX METOJOB  IO3HAHUS
(HaOnrofieHre, HAyYHBIA SKCIIEPUMEHT) JJI MU3YUYEHUS PA3TUYHBIX CTOPOH XUMHUUYECKUX
OOBEKTOB M TMPOIECCOB, C KOTOPHIMU BO3HMKAET HEOOXOJWMOCTh CTaJKUBAaThCS B
npodeccuoHanbHOM cdepe;

. WCTIOJB30BAaHUE PA3TUYHBIX HMCTOYHUKOB [IJISl TOJYYEHUS XHUMHUYECKOU
nHpopMaIuu, yMEHHE OICHUTh €€ JOCTOBEPHOCTh JUIS JOCTHIKCHUS XOPOIIHMX
pe3yabTaToB B IIpodeccroHanbHoi chepe;

npeAMeTHBIX:

. c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUNA O MECTe XHUMHHU B COBPEMCHHOM
HAayYHOM KapTHHE MHpa; IOHHMAaHUE PO XHUMHUHU B (HOPMHUPOBAHMHM Kpyroszopa H
(HYHKITMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa IS PEIICHUS ITPAKTHUCCKUX 33134,

. BJIaJICHUEC OCHOBOIIOJATAIOMIUMH XUMHUYSCKUMHU TOHATHSAMH, TECOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

. BJIQJICHUE OCHOBHBIMM METOJaMH HAYYHOT'O IO3HAHUS, HCIOJIb3yEeMbIMU B
XUMUU: HAOJIOJIEHHEe, OINHMCaHHWE, H3MEPEHHE, DKCIICPUMEHT; yMEHHEe o00padaThiBaTh,
OOBSICHATH PpE3yJIbTaThl TPOBEACHHBIX OINBITOB M JejdaTh BBIBOJBI, TOTOBHOCTH H
CIIOCOOHOCTh MPUMEHSATHh METOJIbl TO3HAHUS TIPU PEIICHUU MPAKTUUECKUX 3a/1a4;

. c(hOpPMHUPOBAHHOCTh YMEHHUSI JIaBaTh KOJUYECTBEHHBIC OICHKHU U TMPOBOJIUTH
pacy€Thl IO XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM;
. BIIQJICHUE TIpaBWJIAMH TEXHUKH O€30MacHOCTH TPU  HUCIIOJIH30BAHUU

XAMUYECKHUX BEILIECTB;
. c(hOpMHUPOBAHHOCTh COOCTBEHHOM ITO3UIIMU IO OTHOIIECHHUIO K XHUMHYECKOU



uH(pOpMaLnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

3. CTPYKTYPA U COAEPKAHUE YUEBHOM JJUCHUTIJTAHBI

3.1. O0bem y4eOHO JUCUMIITIMHBI U BUJbI CAMOCTOSITEIbHOI padoThl

CTY/1€HTOB
Bux yueOHoit padoThl Odven
yacoe
MakcumasibHasi yueOHasi HArpy3Ka: 171
Oo0n3aTe/IbHbIE ayAUTOPHbIE 3AHSATHS, 114
B TOM YHCJIE:
npakTuyeckue (JabopaTopHbie) pabOThI 40
CamocrosiTesibHbIE pa00ThI S7

IIpomexkyTounasi arrecranusi B popMme oughgepenyuposannozo 3auema




3.2. TemaTu4eckuii IJIaH U coJep:KaHNe YHeOHOU TUCHUIINHBI « XUMHUSD)

HaumenoBaHnue
pa3nesnoB U TeM

Ne zansaTus

Couepmanne yqeﬁﬂoro marepuaJia, naﬁopaTopHLIe U MPAKTUYIECKUE paﬁon,l, CaMOCTOATECIbHAA

padoTa cTy/IeHTOB

0O0nem
4acoB

IIpumeyanue

3

4

HEPBBIH CEMECTP

105 uacoe

BBenenue

Hayunble MeTobI TO3HAHNS BeLIECTB H XHMHUYECKHUX siBJIeHHid. PoJIb JKcriepuMeHTa ¥ TeOpuu B
xuMuH. Modenuposanue xumuyeckux npoyeccos. 3uauenue xumuu npu oceoenuu npogeccuti CIIO u
cneyuanviocmeit CII0 mexnuueckoeo npo@uis npogheccuorHarbHo2o 06pas3oeanus.

2

Camocmoamenvuasn paboma N 1. Buinonnume mecmogoe 3adanue

Pazoen 1. Obwan u
HeopeaHuyecKas Xumus

68

Tema 1.1.
OcHOBHBIE NOHATHS U
3aKOHbI XUMHH

OcHOBHbBIE TOHATHS XUMMH. Yuenue Oasamv onpedeienue U ONEPUpoOBamyv  CReOVIouWuMu
XUMUYECKUMU NOHAMUAMU. BeUjeCmeo, XUMUYECKULl I1eMeHm, amoM, MOJEeKVAd, OMHOCUMeNbHble
amoMHAs U MOJNEKYJAPHAS  MACChl, UOH,  QIIOMPONUs, — U30MONbL,  XUMUYECKAs  CB53b,
INEKMPOOMPUYAMENbHOCTND, BALEHMHOCb, CIEeneHb OKUCAEHUsl, MOb, MOIAPHAS MACCA, MOJIAPHbIU
00beM 2a3000pA3HbIX Beuecms, 8euecmea MOAeKYIAPHO20 U HEMOLEKVIAPHO20 CMPOeHUs], PACMBOPbI,
INEKMPOUM U HedNIeK MPOIUm, IAeKMPOIUMULECKds OUCCOYUAYUS, OKUCIUMETb U 80CCIMAHOBUNEND,
OKUC/IeHUe U B0CCMAHOBIeHUe, Meniogou 3pgexkm peakyuu, CKOPOCMb XUMUYECKOU pearyul,
Kamanus, XuMmuyeckoe pasHosecue, YeiepOoOHblll cKenem, @QYHKYUOHANbHAS SPYRNd, U30Mepus,
20MOTI02USL

Camocmossmenvnas paboma Ne 2. Pewenue meopemuueckux 3a0ay no meme ¢ UCHOAb308AHUEM
OCHOBHBIX XUMUYECKUX NOHSIMULL U 3AKOHO8

OcHOBHBIE 3aKOHBI XMMHUH.

Dopmynuposanue 3aKOHO8 COXPAHEHUs MACCbl 6eujeCmé U NOCMOAHCMEA COCMABA GeUeCms.
Yemanoexa npuuunno-ciedcmeennol céazu medcoy cooepiicanuem 3mux 3aKOHO8 U HANUCAHUEM
XUMUYECKUX POPMYNL U YpasHeHUU.

Camocmoamensnan paboma Ne 3. Pewenue meopemuyeckux 3a0ay no meme C UCHONb30BAHUEM
OCHOBHbBIX XUMUYECKUX NOHAMULL U 30KOHO8

HpakTtudeckasi padora Ne 1. Pewienue pacuemuvix 3a0ay HA HAXONCOEHUE OMHOCUMENbHOU
MONEKYISAPHOU MACChL, OnpedeneHie Macco8oll 00U XUMULECKUX INEMEHMOB 8 CIIONHCHOM ewjecmae.

Camocmoamenvuasn paooma Ne 4. Coobwenue na memy: «I80a104us NPeOCMABIeHUll 0 CMPOeHUU
amomay

Tema 1.2.
Ilepuoanyecknii 3aK0H 1
Ilepuoanueckasi cucrema

xumMudeckunx jiementon JI.A.

Mepuoanueckunii 3axkon .M. MenaeneeBa. Omxpvimue JI.U.Menoeneesvim Ilepuoouueckozo
saxoHna. Ilepuoduueckuii 3axon 6 ¢hopmynupoexe J.HM Menoeneesa. Ilepuoouueckas mabauya
XUMUYECKUX DlleMeHmo8 — ezpaguyeckoe omobpadicenue nepuoduieckozo 3axkoua. Cmpykmypa
nepuoouyecKol mabauyvl. nepuodvl (Mavle u 6oavuiue), pynnvl (21a8Has U nobouHas).




MeHnpeneeBa U CTpoOeHHE
aroma.

Camocmosmensnasn paooma Ne 5. Coobwenue «HMcmopusi cozoanus Ilepuoouueckou cucmemvl
xumuyeckux snemenmos [. 1. Menoeneesay

Crpoenne atoma u Ilepuognueckuii 3axon JI.M.MenaeneeBa. Amom — croxcuaa yacmuya. HAopo
(npomomvl u HelimpoHwl) U SneKMpoHHasA 0borouKka. Hzomonsl. CmpoeHue 31eKmpoHHbIX 000104eK a
MOMO8 INeMEHMO8 Manblx nepuodos. OcobeHHOCmU CMPOeHUs SNeKMPOHHBIX 00010YeK amoMOos
IneMeHmos8 OONbUIUX Nepuooos (nepexoOHvix snemenmos). Ilonamue o6 opbumanax. s-, p- u d-
opbumanuy. Inexmponnvle KOHPU2YPayuy amomos XUMU4ecKux j1eMeHmos.

Camocmoamenvuan padoma Ne 6. Pacnucamv snekmponHoe cmpoeHue amomos NpeonoAHCeHHbIX
NeMeHMOo8

CoBpemenHas ¢opmyauposka Ilepnoanmdeckoro 3akoHa. 3nauenue Ilepuoouueckoeo sakoma u
IHepuoouueckotl cucmemsl xumuveckux snemenmos J].M. MenOeneesa 0na paszeumus HayKu u
NOHUMAHUA XumMuyeckou xapmunvl mupa. Mooderuposanue nocmpoenus Ilepuoouueckori maodauybl
XUMUYECKUX DJIEMEHMO8.

Camocmoamenvuaa pavoma Ne 7. Jlamv xapaxmepucmuxy xumuieckux snemenmos c¢ Ne 3 no Ne 20
(no vib0py npenodasameris) no NIAHY.

Ipakruyeckas padora Ne 2. Mzobpadicenue 31eKMpPOHHbIX KOHQUISYpAYULl AMOMO8 INEMEHMO8

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

Camocmoamensnan paooma Ne 8. H3o0padicenue 31eKMPOHHO20 CIMPOEHUS AMOMd, 31eKMPOHHBIX
Gopmyn, nekmponHo-cpauueckux QOopmya, Xapakmepucmuka 21eMeHmd Nno e20 HNOJOANCEHUIO 8
nepuoouyecKoll cucmeme xumudeckux snemenmos [{.M. Menoeneesa.

Tema 1.3.
CTpoeHue BelecTna.

Honnasi xumuueckasi cBsi3b. Kamuouvi, ux 00pazosanue u3 amomos 6 pe3yivmame npoyecca
oxucnenus. AHUOHDL, UX 00pA306aHUE U3 AMOMO8 8 pe3yibmanme npoyecca 60ccmanosienust. Honnas
CB513b KAK CB53b MeNCOY KAMUOHAMU U AHUOHAMU 3d CHUem INeKMPOCMAMUYecKo20 RPUmMsICeHUs.
Knaccugpuxayus uonos: no cocmaegy, 3maxy 3apsaoa, Hawuyuio 2uopamuou o06onouku. Hownwuvie
kpucmaniuieckue peuwemxu. Ceoticmsa gewyecms ¢ UOHHbIM MUNOM KPUCTNAIIUYECKOU PEULemKuU.

Camocmoamenvuasn padoma Ne 9. H3z00padicenue 31eKmMpOHHbIX, CIMPYKMYPHLIX PopMyn eeujecme ¢
UOHHBIM BUOOM CE53U.

10

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

Camocmoamensnasn padoma N 10. Hzobpadicenue 31eKmMpoHHbIX, CIMPYKMYPHBIX (OpMYT 8ewecme ¢
KOBANIEHMHBIM GUOOM CEA3U.

11

Meraqindyeckas ¥ BOIOPOAHASl CBSI3b. Memannuueckas KpUCMALIUYeCKds peulemrka U
Memaniuueckas Xumuueckas cea3b. Qusuueckue ceolicmea Memannos. Teepdoe, ocuokoe u
2az006pasmnoe cocmosnus seugecms. Ilepexod sewecmea uz 00HO20 A2pe2ammno2o COCMOsIHUSL 8 Opy2oe.
Boodopoonas céssw.

Camocmoamenvnasa paboma Ne 11. Hzeomoenenue mooenel KpUucmaiiuyeckux peuémox geujecms.




12

Yucroble BenlecTBa U cMecu. JlucnepcHbie CHCTEMBI.

Hounsamue o cmecu gewecms. Iomozcennvle u cemepozennvle cmecu. Cocmas cmeceil. 06veMHas u
Maccosas 00U KOMNOHEHMO8 CMeCl, MAccosas 0oas npumecell. [loHamue o OucnepcHoll cucmeme.
Hucnepcuas ¢paza u Oucnepcuonnas cpeda. Knaccugurayus oucnepcuvix cucmem. I[lowsmue o
KOJIIOUOHBIX CUCEMAX.

Camocmoamenvnan pavoma Ne 12. Omeemumsv Ha 60nPOCHL 8 KAPMOUKe.

13

HpakTuyeckas padora Ne 3. [lpucomosnenue cycneusuu xapbonama kanvyus 8 eode. llonyuenue
IMYALCUU MOMOPHO20 Macaa. O3HaKoOMAeHUe CO C8OUCMBAMU OUCHEPCHBIX CUCHIEM.

Camocmoamenvuan paboma Ne 13. Omeemumsv nucbmenno Ha onpoc. C Kaxumu OucnepcHviMu
cucmemamu 8bl CMoIKHemecs 8 cgoetl 0yoyuetl npoghecCcuoHanrbHol desmenbHocmu?

Tema 1.4.
Bona. PacTBopblI.
DJIeKTPOJIMTHYeCKAS
JUCCOUALINA.

14

Bona. PacrBopnl. PacrBopenme. Boda xax pacmeopumens. Pacmeopumocms  sewecms.
Hacwiwennvie, nenacvluyennvle, nepecvliyeHHvle pacmeopul. 3a8UCUMOCIb PACBOPUMOCTIU 2a308,
JHcuOKocmetl U meepoblX 8ewecims om pasiudHbIX paKkmopos.

Camocmosmensnas paooma Ne 14. Pewienue meopemuueckux 3aoay no meme: «Pacmsopuly

15

MaccoBasi 10JIs1 PAaCTBOPEHHOI0 BellleCTBa. M3yuenue NOHAMUA MACCOBOU 00U PACTNEOPEHHOZO0
sewecmea, popmynvl. Pewenue 3a0au na onpedenenue Maccogou 00U pacmseopeHHo20 6euecmsa.

Camocmoamenvuasn pavoma Ne 15. Pewienue 3a0au Ha onpeoeneHue mMaccogol 00au pacmeopeHHo2o
seujecmaa.

16

IpakTnyeckasi padora Ne 4. [lpucomosnenue G0OHbIX PACMBOPOE 3A0AHHOU NPOYESHMHOU U
MONSAPHOU KOHYEHMPayUU.

Camocmoamensnasn paboma Ne 16. Coobuerue 06 ucnonb308anuy 31eKmpoaumos 6 eauieti oyoyusen
npogeccuu.

17

DJIeKTPOJIMTHYECKAS JAUCCOUMALUS. DIeKMpoaumosl U HeINeKMpoumsl. INeKMPOIUMu4ecKas
Juccoyuayus. Mexanuzmvl 1eKMpOIUMUYECKOU OUCCOYUAYUU Oil BeUjeCms C PA3TUYHbIMU MUNAMU
Xumuueckou ceazu. I uopamupogannvie u necudpamuposannvie uonsl. Cmenenv 21eKMpOIUMULECKOl
ouccoyuayuu.  Cunvnvle u  crabvie  anexmpoaumsl.  OCHOGHble — NONOJNCEHUs.  Meopuu
anexmpoaumuyeckoi ouccoyuayuu. Kuciomei, 0CHOBAHUSL U COU KAK DNEKMPOTUMbL.

Camocmoamenvnuan paooma Ne 17. Hanucanue MoneKyiapHuIX, NHOIHbIX UOHHLIX YPAGHEHUU NO meMme
«Peakyuu uonnoz2o obmenay

1.5. Knaccupuxanus
HEOpraHUuYecKHUX CoeTUHEHUIt
M X CBOICcTBA

18

Kucnorsl m ux cBoiicTBa. Kucnomer xak 21eKmpoaumvl, ux KiacCUuQukayusi no pasiuyHbiM
npusnakam. Xumuueckue cGOUCMBA KUCIOM 6 céeme Meopuu IAEeKMpOIUMUYeckol Ouccoyuayuu.
Ocobennocmu  683aumMo0eicmeusi KOHYEHMPUPOBAHHOU CEPHOU U A30MHOU KUCIOM C Memaiiamu.
OcHogHbvle cnocoObl NOIYYEHUsl KUCLONbL.

Camocmoamenvuasn paboma Ne 18. [loocomosums npezenmayuio «llpumenenue Kuciom u 0CHOBAHUL
8 JiCU3HeOesAMeNbHOCIU T00ell»

19

OcHoBaHust M UX cBoicTBa. OcHosanus Kax oJleKmpoJumul, uUx KJlaCCle)MKaL;M}Z no pasiudHoim
npusHaKam. Xumuueckue ceoticmea OCHOBAHULL 8 ceeme meopuu aﬂekmpwlumuqecmﬁ Ouccouuauuu.
Pa3znooicenue Hepacmeopumblx 6 600¢e ocrnosanuil. OcHoBHble CNOCOOLL NOJY4eHus OCHOBAHUIL.




Camocmosmensnas pavoma Ne 19. Bvinonnume mecmogoe 3a0anue

20

IpakTuyeckas padora Ne 5. M3zyuenue cgoiicms xuciom.

Camocmoamensvnaa paooma Ne 20. 3asepuumv 6 ypasHenuil peaxyuu, HPeONIOHCEHHbIX
npenodasamenem.

21

HpakTuyeckas padora Ne 6. H3yuenue ceoticme 0cHOBAHUIL.

Camocmoamensnasn paooma Ne 21. Pewums yenouxy npespaujeruli

22

Comm u ux cBoiicrBa. Conu xax snexmponumvl. Conu cpedHue, KUCble U OCHOGHble. XumuuecKkue
ceoticmea coneil 8 cgeme meopuu diekmponumuiecko ouccoyuayuu. Cnocodvl nONyYeHus couell.
T'uoponus coneil.

Oxcuanl 1 ux cBoiicrBa. Coneobpasyrouue u neconeobpasyiowue okcuovl. Ocrosnuie, amgomepivle
U Kuciomuwle OKCUObL. 3A6UCUMOCTb XAPAKMEPAa OKCUOA OM CMEeneHu OKUCIeHUs. 00pasyiome2o e2o
memanna. Xumuueckue ceoiicmea okcudos. Ionyuenue okcudos.

Camocmoamensnasn paboma Ne 22. Hzeomosumv npudop 01 NOAYYEHUs HCUBOU U MEPMBOU 800bl
CBOUMU PYKAMU U3 NOOPYUHBIX MAMEPUATIO8

23

IpakTnyeckas padora Ne 7. Bzaumooeticmgue wenoueii ¢ coramu. Paznosicenue nepacmeopumuix
ocHosanul. Bzaumooeticmeue coneii ¢ memannamu. Bzaumooeiicmeue conei opye ¢ opyeom. 1 uoponus
CoMell pa3UYHO20 MUnd.

Camocmoamensnasn pavoma Ne 23. Coobwernue na memy: «cmopusi co008020 npouzeo0cmeay

Tema 1.6.
XuMuYecKue peakiuu

24

Knaccnpuxauus XxuMudecKuX peaknuii. Peakyuu coeOuHenus, pasnojcenus, 3amewenus, 0OMeHa.
Kamanumuueckue peaxyuu. Obpamumvle u Heobpamumvle peaxyuu.

Camocmoamenvuasn paboma N 24. Bvinonnums mecmogoe 3a0aHue

25

Knaccuduxanus XuMHYeCKHX peakuuil. [ omozennvle u 2emepocenHule peakyuu. Ik3omepmudeckue
u oHoomepmuyeckue peakyuu. Tennoeoti spgexm xumuueckux peaxyuii. Tepmoxumuueckue
VPasHeHUs.

Camocmossmenvnas paooma N 25, Peuienue 3a0au Ha HaxoxcoeHue meniogo2o sggexma peaxyuu

26

OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peaKkuun. Cmenenv OKUCTIeHUAL. Oxucaumens u
soccmanosnenue. Bocecmanosumenv u oxucnenue. Memoo DJIEKMPOHHRO20 bananca Ol COCmMasieHus.
ypa@HeHuzZ 0Ku0ﬂumeﬂbHo-soccmaHogumeJleblxpeakuuﬁ.

Camocmoamenvhasn paboma Ne 26. Cocmaenenus OBP memodom anexmponnozo banamuca.

27

CkopocTh XUMHYECKUX peakuuii. [lowamue o cxkopocmu Xxumuueckux peaxyuil. 3asucumocmo
CKOPOCTU XUMUYECKUX Pearyuti Om pasiudHblX (axkmopos: npupoobl peazupyrouux eeuecms, ux
KOHYeHmpayuu, memMnepamypbi, H0OGEPXHOCMU CONPUKOCHOBEHUS. U UCTIONb308AHUsL KAMATUZAMOPOS.

10




Camocmoamenvuasn paooma Ne 27. Uzeomosnenue npubopa 01s usyueHus 31eKmpoau3a pacmeopos
INEKMPOIUMOB.

28

OoOpaTuMocTh XHMMHYECKHX peakumii. Obpamumvie u HeoOpamumvle peakyuu. Xumuueckoe
pasHosecue u Cnocoobl e2o cMeweHUs.

Camocmoamenvnaa paboma Ne 28. Buinoanums 3a0anue Ha cmeujenue pagHoGecus NO cxemam
XUMUYECKUX Pearyuil.

29

IpakTuyeckas padora Ne 8. Peaxyus 3amewenus meou scene3om 6 pacmeope mMeoHo2o Kynopocd.
Pearxyuu, uoywue c obpazosanuem ocaoxka, 2aza uiu 600ul.

Camocmossmensvnas paooma Ne 29. Coobwenue Ha memy: «Bo3HuKHOSeHUe U pazgumue
ANIOMUHUEBOU NPOMBIUIEHHOCIUY

30

HpakTuyeckasi padora Ne 9. 3asucumocmv cxkopocmu 83aumMo0elicmseus CONAHOU KUCIOMbL C
MEmamiamu om ux npupoosl. 3a6UCUMOCb CKOPOCIU 83aAUMOOCTICIBUSL YUHKA C COJIIHOU KUCIOMOU
om ee KOHYyewmpayuu. 3asucumocms ckopocmu e3aumooeticmeusi oxkcuda meou (II) ¢ cepmoti
KUCIOMOU OM meMnepamypbl.

Camocmossmenvnasn paboma Ne 30. Ilepeuuciumo npeomemst domauinezo obuxooda u 06opyoosanus
K6apmupbl, npu U320MoGIeHUY KOMOPbIX OblIU UCHOIb3068AHbL 2ATIbEAHONIACMUKA U 2ATNbEAHOCMESUSL.

Tema 1.7
MeTa/LIbI M1 HEMETAJLIBI

31

Metanabl. Ocobennocmu cmpoeHus amomos u Kpucmainos. Pusuyeckue CE0UCMEA MEMALl08.
Knaccugurayus memannog no paznuumnbivm  npusnaxam. Xumuyeckue ceoUCmMed Memaiios.
Dnexmpoxumudeckuil pao Hanpaxcerull memannos. Memaniomepmusi.

Camocmoamensnasn paboma Ne 31. [loocomosums npesenmayuu 0 Memaiiax Ha vloop. (dceneso,
anoMunutl, meodsb, cepedpo, 3010Mo, C8UHely, 010680, HAMPULL, MASHUL, PMYMb)

32

Hemeramwabl. Ocobennocmu CMpPOEHUsL AmomMoes. Hememannor — npocmeole eewecmed. Basucumocms
CBOLCME  2a/I02eHO8 OM UX NOJ0JNCEHUS 8 nepuoduqea«)ﬁ cucmeme. OKucaumenvhvle U
B80CCMAHOBUMETIbHbIE CBOUCMBA HEeMEeMmAnios 6 3dAGUCUMOCMU OM UX NOJOJICeHUs 6 pﬂ()y
oJleKmpoompuyamelbHOCmu.

Camocmoamensnan paéoma Ne 32. [loocomosumb npeseHmayuu 0  NPUMEHEHUU KUCIOPOOd,
docghopa, xnopa, o3ona.

33

Hpakruuyeckasi pagora Ne 10. Pewienue sxcnepumenmanvhvix 3aday no meme: «Memannvt u
HeMemaJuibly

Camocmoamensnan paooma Ne 33.Ocywecmenenue npespaujeHuti no cxemam Oas Memaiiog u
HeMemaJios.

34

Hpakruuyeckas padora Ne 11. [loayuenue, cobupanue u pacnosnHasauue YeneKucioeo 2asd,
usyueHue e2o C8OUCms.

Camocmoamenvuas paooma Ne 34. Ocywecmenenue npespawjenuii no cxemam Oas Memaiios u
HeMemaJiios.

35

IHpakTuyeckasi padora Ne 12. [Jonyuenue, cobupanue 2aza KUCIopooa, UyueHue e2o C80UCmS.

Camocmoamenvhaa padoma Ne 35. Ocywecmenenue npespawjenuil no cxemam O01si Memanios u
HeMemaios.
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BTOPO¥ CEMECTP

66

Paszoen 2.
Opeanuueckas xumus

44

Tema 2.1.
OcCHOBHBIE NOHATHS
OPraHU4ecKoil XMMUM U
TeopHsi CTPOEHUS
OpPraHU4YeCKUX COeMHEeHU I

36

IIpeamer opraHuyeckoit XuMMM. [Ipupoouvie, UCKYCCMBEHHblE U CUHMEMUYECKUe OpeaHuiecKue
sewecmea. CpasHenue OpeaHuuecKux eeujecms ¢ Heopzanuveckumu. Banemmmnocms. Xumuueckoe
cmpoeHue KaK NopsA0oK COeOUHEHUs AMOMO8 8 MOJEKYlbl N0 8ANEHMHOCHIU.

Camocmoamensnasn paboma Ne 36. Hatimu 6 nepuoouueckoii nedamu coodueHuss 0 00CMUdICeHusx 8
obnacmu 0p2anuiecKou Xumuu.

37

Teopusi crpoeHust oprannyeckux coequHenuii A.M.byriaeposa.
OchosHble nonodceHUs meopuu XUMU4ecko2o cmpoenus. Mzomepus u usomepul.
Xumuueckue ghopmynvl u Modenu MOAEKY 8 OP2AHUYECKOU XUMUU.

Camocmosmensuasn paooma Ne 37. Coobwenue o dcuznu u Hayynou oesmenvrocmu A.M. Bymaeposa.

38

Knaccudpukxanusi opranmdeckux BellecTB. Kiaccuguxayus eewecms no cCmpoeHuro y2iepooH020
ckenema u Hamuuuio QyHkyuonanvhuix epynn. lomonoeu u comonoeus.. Hauana nomenkiamypol
IUPAC. Kuaccupukauuss peaknumii B OpPraHMYecKod XuMHH. Peaxyuu npucoedunenus
(cudpuposanus, 2an02eHuUpoOBanUs, 2UOPO2aI02eHUposanus, uopamayuu). Peaxyuu omuwenienus
(Oecudpupoganus, OezudpoeanoceHuposanus, Oezuopamayuu). Peaxyuu 3amewenusn. Peaxyuu
usomepusayuu.

Camocmosmenvnas pavoma Ne 38. Onpedenums mun XumuiecKux peaxyuil 8 Yenouke npespaujeHuil.
C2H6—C2H5CI—C2H50H—C2H4—C2H4Br2. Yuumo kiaccol OpeaHuueckux coeOuHeHull.

Tema 2.2
YraeBogopoabl M ux
NPHUPOAHBbIE HCTOYHUKHA

39

AJikaHbl. AJTKeHbI. [ omonozuueckuil pao, usomepus u Homenkiamypa. Honyyenue. Xumuueckue
ceoticmea. Ilpumenenue.

Camocmossmenvnas paooma Ne 39. Cocmasums OnopHblil KOHCNEKM N0 meme, GbLyYums
20MOA02UYECKUTL PO ANKAHOB.

40

HpakTnueckas padora Ne 13. [lonyuenue arkanog u ux HOMeHKIAMypd.

Camocmoamenvuasn paboma Ne 40. Coobwenue na memy: «Poccus 8 muposoii cucmeme 006v614u u
MPAHCROPMUPOBKU 2A30).

41

JAuenbl u kayuyykm. [lowsmue o OueHax Kax yene8ooopooax ¢ O08YyMs OBOUHLIMU CBA3AMU.
Conpsiocennvie ouenvl. Xumuueckue ceoticmea oymaouena-1,3 u uzonpena: obecygeuusanue OpomMHo
600bl U noaumMepuzayus 8 kayuyku. Hamypanonotii u cunmemuyuecxkue kayuyku. Pesuna.

Camocmoamenvuasn pavoma Ne 41. [loocomosumsb npezenmayuio «/fuenvt u Kayuyxu — npoutioe u
Hacmosiujeey

42

Anxuabl. Ayemunen. Xumuueckue ceolicmea ayemuieHa: 2operue, obecygeuusanue OPOMHOU 800bl,
npucoeouHeHull X10pogooopoda u eudpamayus. I[Ilpumenenue ayemuneHa Ha OCHOGe CGOUCMS.
Mevicknaccosasn usomepus ¢ ankaduenamu. ApeHbl. Benson. Xumuueckue ceoticmea 6eH301a: 2o0peHue,
peaxyuu 3ameweHust (eanozeHupoganue, Humposarue). IIpumernenue 6eH301a HA OCHOBE CEOUICMS.

Camocmoamenvhasn paboma Ne 42. Cocmasums 0nopHbwiil KOHCNEKM N0 MeMAM, peuenue 3a0a4.
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43

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

Camocmoamenvnasn paboma Ne 43. Pewienue 3a0au

44

Ilpuposanble HCTOYHUKH YIJIEeBOAOPOAOB. [Ipupoonusiii 2as: cocmas, npumeHerue 8 Kauecmee
monausa. He¢pmo. Cocmas u nepepabomra negpmu. Ilepeconxa negpmu. Heghmenpooykmeoi.

Camocmoamenvnasn pavoma Ne 44. Coodouenue na memy: «dnepeemuueckue pecypcol PP.
OKonozuueckuti acnekm ux UCHOIb308aHUAY

Tema 2.3.
Kucaopoacoaepxamue
OpraHuyeckKHe coeJUHeHUSs

45

Cnuptel. Ilonyuenue smanona 6podicenuem 2niokos3vl u 2uopamayuei smunena. I uopoxcunvhas
epynna Kak Qyukyuonanvnas. Ilonamue o npedenbHblX O0OHOAMOMHBIX chnupmax. Xumuueckue
colcmea dMAHONA; B3aUMOOeliCINBUe ¢ HAmpuem, 06pazosanue NPOCMbIX U CIOICHBIX IPUpos,
oxucnenue 6 anvoe2ud. Ilpumenenue d3mManoia Ha 0CHOGe CEOUCME. ANKO20IU3M, €20 NOCIeOCMBUsL O
opeanusma uenosexka u npeoynpedcoenue. I uyepun kax npeocmagumens MHO20AMOMHBIX CRUPMOG.
Kauecmsennas peaxyusa na mnozoamommvie cnupmoi. IIpumenenue enuyepuna.

Camocmoamenvuasn pavoma N 45. Cocmasums onopuwiti koncnekm no memam: « Cnupmuoly,
«Denonvy.

46

Aabaerunbl. [lowsmue 06 anvoecudax. Anvoecuonas epynna kax Qyukyuoraivhas. Popmansoezuo u
€20 COUCMBA: OKUCILEHUE 8 COOMBENMCMEYIOWYIO KUCIONY, 80CCMAHOBNEHUE 8 COOMBEMCMEYIOUULl
cnupm.  Ilonyuenue  anv0e2ud08  OKUCIEHUEM — COOMEEMCMEYIowUx  cnupmos.  Ilpumenenue
Gopmanvoezuda Ha ocroge e2o ceoticms. KapooHOBbIe KUCIHOTDL. [[oHsamue 0 KapOOHOBBIX KUCIOMAX.
Kapb6okcunvnas epynna xax @ynxyuonanvuas. Iomonocuueckuii psi0 npeodeibHblX 0OHOOCHOGHbIX
Kkapbonosvix kuciom. Ilonyuenue KapOOHOGBIX KUCIOM OKUCIEHUEM alb0e2udos. Xumuueckue
c80lCmMBa  YKCYCHOU KUCIOMbL: 00wue CeOUCMEA ¢ MUHEPATbHLIMU KUCIOMAMU U  peaKyus
amepuurayuu. IIpumenenue yKcyCcHOU KUCIOMbL HA OCHOBE C8OUCMS. Bvicuiue srcupHnvie kuciomol Ha
npumepe NaIbMUMUHOSO U CMeapuHOBOl.

Camocmoamenvuasn pavoma N 46. 3anucamo gpopmynvl uzomepos 0Jis1 NeHMAHOBOU (8AIEPUAHOBO1L)
kuciomsl. JJamo um nazeanus.. Hanucamo scce « A - kucnoma»

47

CnoxHble 3QUPbI U KUPbL. [lonyuenue crnoocnvix 3¢upos peaxyueii smepugurayuu. Cnoscnvle
aupel 6 npupode, ux snauenue. IIpumenenue crodcHbIX 2¢hupos Ha ocnoge ceovicmg. JKupwvl kax
cnooicuvie 3¢upol. Knaccugurayus scupos. Xumuueckue ceoticmea jHcupog: 2u0poau3 u cUOpuposanue
HrcUOKUX drcupos. Ilpumenenue xcupos Ha ocHoge cgolicms. Moina.

Camocmoamenvuan paooma Ne 47. Coobwenue na memy: «Cospementvle cmpoumenvhvie u
OmOoeNouHble MAMepUabl Ha OCHO8e PeHONPOPMATLOESUOHBIX U KAPOAMUOHBIX CMOTLY.

48

YriaeBoabl. Yene6oovl, ux Kiaccu@urayus: MOHOCAXapuodvl (2110K03a, @pyKkmosa), oucaxapuovl
(caxaposa) u nonucaxapuovl (kpaxman u yeamonosa). Iniokoza — eewecmso ¢ 0BOUCMEEHHOU
Gynryuetl — anvoecudocnupm. Xumuveckue c0UCMEA 20KO3bl.: OKUCIEHUE 6 2IOKOHOBYIO KUCIOMY,
soccmanosiienue 8 copbum, cnupmosoe Opoxcenue. I[Ipumenenue 2n0KO3bl HA OCHOBE CEOUCME.
3nauenue yenes0006 6 Jcugou npupooe u JHcusHu yenogexda. Ionamue o peakyusx noauKOHOeHcayuu u
2UOPONU3A HA NPUMEPE 83AUMONPESPAULCHUIL. 2TIIOK03A <>NOIUCAXAPUO.

Camocmoamenvnasn pavoma N 48. [Toozomosums npesenmayuio: « Cpagnenue cmpoenus u ceoticme
Kpaxmana u yeamono3uly.
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49

IpakTuueckas pagora Ne 15. M3zyuenue ceoiicmes yene60006 (OKUCIeHUe 2IHOKO3bL, 2UOPOU3
caxaposwvl, pepmeHmamueHvlil 2UOPOIU3 KPAXMAIQ)

Camocmoamensnasa pavoma Ne 49. Ogopmnenue omuema no npaxkmuyecko pabome

50

IpakTuyeckas padora Ne 16. M3yuenue ceolicmg KUCI0pOOCOOEPAICAUUX OPLAHULECKUX BEULECINE.

Camocmosmensnas paooma Ne 50. Ogopmierue omuema no npakmuieckoi pabome

Tema 2.4. A3oTcoaep:kaume
OpraHuvYecKue coeJUHEeHM.
IHosmmepsl.

51

Amunsl. [lonamue 06 amunax. Anugpamuyeckue amunsl, ux kraccugurayis u Homenxkiamypa. Anunun
KaKk opeanuyeckoe ocnosanue. Ilonyuenue anununa us Humpobensona. llpumenenue anuiuna Ha
ocHoge  ceolicmg. AMHHOKHUCIOTBL. AMunoKuciomvl Kak am@omepHvie OUGYHKYUOHATbHbIE
opeanuueckue coeOuHenus. Xumuueckue cOUCMEA AMUHOKUCIOM: 63aumoolelicmeue ¢ ueiodamu,
Kuciomamu u opye ¢ opyzom (peakyus noauxonoewcayuu). Ilenmuonas cesasb u NOAUNENMuobl.
Ipumenenue amunoxuciom ua ocHose ceolicms. Benaxn. Ilepsuunas, emopuunas, mpemuuHas
cmpykmypuvl 0enko8. Xumuyeckue cgolicmea 0eixkog: 2openue, Oenamypayus, 2uOpoau3, yeemuvle
peaxyuu. Buonocuueckue gynxyuu benxos.

Camocmoamenvuasn paboma Ne 51. Paspabomka 3a0anuti no memam.
Hcnonvzosanue cudponusza 6e1Kos 6 NPOMbLUIEHHOCHIU.
Amunoxanponosas KUcioma.

Kanpon kax npedcmagumens nonuamuonblx 6010KOH.

52

HpakTuyeckas padora Ne 17. Izyuenue ceoticme benrxos. Pacmseopenue benkos 6 6ooe.

Camocmoamensnasn pavoma Ne 52. Cozoamv npezenmayuio no meme «llpespawjenus 6eikos 8
opaanuzmey

53

IpakTuyeckas padora Ne 18. O6napyocenue benxos 6 monoxe u 6 msachom b6yivore. [enamypayus
pacmeopa 6enka KypuHo2o AlYd CHNUPMOM, pACMEOpamu Ccojeli MAXCENbIX Memanios U npu
HazpesaHuu.

Camocmoamensnasn pavoma Ne 53. Ogopmnernue omuema no npaxkmuyeckoi pabome

54

Hoaumepsl. beaxku u noaucaxapuowt kax 6uononumepsi. Ilimactmaccesl. [lonyuenue nonumepos

peakuueﬁ noaumepusayuu u }’lOJluKOHaeHCGL{uu. TepMonﬂacmuqule u mepmopeaxkmueHvle niacmmaccol.

Ilpeocmasumenu nracmmacc. Boaokua, nx kiraccupukamms. [lonyuenue eonoxon. OmoenvHole
npeocmagument XUMU4eckux 0J10KOH.

Camocmoamenvnasn paooma Ne 54. Cocmagums oOnopHbulil KOHCNEKM NO U3YYEHHbIM meMam

55

IIpaxkTnueckas padora Ne 19. Pacnosnasanue niacmmacc u 6010KOH.

Camocmoamenvhasn paboma Ne 55. Opopmums omuem no npaxmuyeckoii pabome

56

HpakTuyeckas padora Ne 20. Pewenue skcnepumMenmaibHblx 3a0ay Ha UOSHMUDUKAYUIO
OpP2AHUYECKUX COCOUHEHUU.

Camocmoamenvuasn paooma N 56. Oghopmums omuem no npaxmuyeckou pabome

57

JuddepenunpoBannblii 3auer

2

BCETI O (06vem maxkcumanvhnoii yueonoit Hazpy3xku):

171 uac
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3.3. TemaTuka HHAUBHUAYAJTbHBIX POEKTOB MO JUCHHUILIUHE

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

*CoBpeMEHHBIE METOIbI 00€33apaKUBAHUS BOJIBI.

* AJUTOTpONHSL METAILIIOB.

«)Ku3np u nesreapnocts .M. Menpaeneena.

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

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

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

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

[ IpumeHeHue TBepAOro U ra3oo0pazHoro okcuaa yriaepoaa (IV).

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

*Kocmernueckue reiu.

[ [puMeHeHne CycieH3uil U OMYJIbCUI B CTPOUTEIBCTBE.

*MuHepasbl U TOPHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

*PacTBOpBI BOKpYT HAc. TUIBI pacTBOPOB.

*Boza Kak peareHT u cpena Uil XMMHAYECKOoro npolecca.

«)Ku3nb u aestenbHocTh C.AppeHuyca.

*BKi1az OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TCOPUH DIIEKTPOIUTUYECKOU
JICCOLAALINH.

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

*lcropus runca.

[loBapeHHas COJIb KaK XUMHUYECKOE CBIPhE.

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

*BupryanbHOE MOAECIHUPOBAHNE XUMUYECKHUX ITPOLIECCOB.

*DJIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.
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*JJIEKTPOJIU3 PACILIIABOB JIEKTPOIUTOB.

IIpakTnyeckoe NpUMEHEHHE ANEKTPOIIN3a: padUHUPOBAHUE, raIbBAaHOIIJIACTHKA,
raJIbBaHOCTET .

*/cTopus nosry4eHus U MPOU3BOICTBA aJTIOMUHHS.

*DJIEKTPOIMTUYECKOE TTOTyuYeHUE U padUHUPOBAHNE ME/IH.

*Ku3np u nesreapHocts 1. /[3BH.

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

*Koppo3sust MeTauioB U criocoObl 3alIUTEl OT KOPPO3HH.

*/HepTHbIE WK 01aropoHbIE ra3bl.

*Poxnaronme conm — rajoreHsl.

/IcTopus MBEACKON CIIUYKH.

*VcTopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOW XUMUHU.

«)XKu3nb u aesrenbHoCcTh A.M.byTiepoBa.

*BurtanusMm u ero kpax.

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

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

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

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

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

*CBapOYHOE IPOU3BOJICTBO U POJIb XMMHUH YIJIEBOJIOPOJAOB B HEM.

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

OcBoeHue mporpamMmbl Y4eOHOW JTUCHUIUIMHBI «XUMHUS» Mpeanosaraet
HaJIM4ue B MPOEeCcCHOHANBHOW 00pa3oBaTEIbHOM OpraHU3allid, peaau3yrouen
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOro oOImiero oOpa3oBaHus, KaOuHeTa
XUMUU C Jlaboparopueil U JaOOPAaHTCKOM KOMHATOM, B KOTOPOM HMMEETCs
BO3MOXKHOCTh 00€CIeYuTh CBOOOJHBIN aocTyn B MHTEpHET BO Bpemsi yueOHOTO
3aHATUS U B TEpUOJ BHEyueOHOU aesTenbHOCTH oOydaromuxcs. [lomemenue
KaOuHeTa JOJKHO YIAOBJIETBOPSIThH TpeOOBAHUAM CanutapHo-
snuAemMuosornueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUIIOBBIM OOOpPYJOBAaHUEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B
TOM YHCIIE€ CHEUUAIN3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMHU OOy4YeHUS,
JIOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUSI TPeOOBaHUN K  YPOBHIO  IOJTOTOBKHU
oOyuaronuxcsil. B kaOuHere AOMKHO OBITH MYJIBTHUMEIUIHOE O0OPYIOBaHUE,
MOCPEJICTBOM ~ KOTOPOTO  yYaCTHUKH  0Opa3oBaTeNbHOTO Ipolecca MOTYT
IPOCMATPUBATh BU3YAIbHYIO MH(GOPMAIMIO M0 XMMHH, CO3/1aBaTh MpPE3CHTAIUH,
BUJIEOMATEpHANIbl U T.M. B cocTaB y4yeOHO-METOIWYECKOTO U MaTepuajbHO-
TEXHUYECKOTO OCHAIIEHUS KaOMHETa XUMHUU BXOJIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENO/1aBaTeIs;

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

* CpelCcTBa HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUA;

* PEaKTUBBHI;

* MEpPEYHU OCHOBHOM M JIONOJIHUTEIBbHON YUEOHOU JTUTEPATYPHIL;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHUE U UHCTPYKIIUH;

* OUOIMOTCYHBIN (POHI.

B OuGmuoreunsiii ¢GoHA BXOAAT YYEOHUKH H y4eOHO-METOJAMYECKHE
koMruiekThl (YMK), pekoMeH10BaHHBIC WM JOMYIICHHBIC ISl UCIIOJIb30BaHUS B
npodeccuoHaNbHbIX o0pa3oBaTeNbHbIX OpraHu3alusx, peanu3yrnmx
o0pa3oBaTeNbHYI0 TPOTrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenenax
ocBoenust OITOII CTIO na 6a3e ocHOBHOTO 0011€T0 00pa3oBaHus. bUuOIMOTEUHBIHM
dboHA MOXKET OBITh JOMOJHEH XMMHYECKOW SHIMKIIONEIUEH, CIpaBOYHUKAMM,
KHUTaMU JUIs 4TeHUs M0 XUMHUU. B mpoliecce OCBOEHUs MPOTrpaMMbl yueOHOMH
JUCHUIUIMHBL «XUMUS» CTYACHTHl JODKHBI MMETh BO3MOXKHOCTH JOCTyMa K
AJIEKTPOHHBIM Y4e€OHBIM MarepuajaM IO XWMHHM, HUMEIOIIUMCS B CBOOOTHOM
noctyne B ceTd HWHTEpHET (PJAEKTPOHHBIM KHHUTAaM, NPaKTUKyMaM, TeCcTam,
marepuaiam 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 E€CTECTBEHHO-HAy4yHOro mnpoduied: ydyeOHUK Mg CTY/I.
yapexaenuii cpea. npod. obpazosanus / FO.M.Epoxun, 1.b.Koane Ba. — 8-¢
u3., crep. — M.: U3naTensckuil HeHTp «Akanemusi», 2021. — 496 c.

JdonojHuTEIbHBbIE:

-1 T'abpuensn O.C., OctpoymoB N.I'. Xumus. YueOHUK M1 CTYAEHTOB
00pa30BaTENbHBIX YUPEXKICHUN CpelHEro MNpoQecCHOHANBHOTO 00pa3oBaHUA. -
M.: «Axagemus», 2014

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

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

I-3. bapcykoB 3.A. Amnanmuruueckas XUMHS: y4€OHUK IJIsi CTYJICEHTOB
o0pa3zoBaTeIbHBIX YUPESKIACHUN CpeHEero MpodecCHOHAIBFHOTO 00pa30BaHuUs

/ 3.A. bapcykos. - M.: Beiciias mkosna, 1990

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

/ FO.M. I'ny6oxkoB. - 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-HAYYHOI0 Mpoduiieil: yueOHUK IS CTY. YUpexXKACHUN cpell. npod.
oopazoBanus / HO.M.Epoxun, W.b.KoBane Ba. — 8-¢ wu3m., crep. — M.:
N3patensckuil neHTp «Axagemusi», 2021. — 496 c. 9bC AKAJJEMUA

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

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

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

6. www.enauki.ru- wuHTepHeT-u3maHue 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- syiekrponHbIli 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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