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1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydaeOHas JUCLUIIIINHA OV].10 «Xumusa»
npeaHa3HaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIE3HOOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaTbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 00pa3oOBaHMS MPH MOIATOTOBKE
CIIEUAIIUCTOB CPEJIHETO 3BEHA.

Conepxxanne mporpammbl OY]J[.10 «Xumus» HampaBIeHO Ha JOCTH)KCHHE
CIEQYIOINX LeJei:

1. (dbopMmHpoBaHrE y 00yYarOIUMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEIIOBEKa;
2. dopMupoBaHHE y OO0YyYaroOImMXCS LEIOCTHOTO IMPENCTABICHUS O

MUpPE W POJIM XUMHUHU B CO3JJaHUH COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTHUHBl MHUpPA; YMEHUSI OOBACHATH OOBEKTHl U TPOLECCH OKpPY)KAIOIIEH
JNEUCTBUTENBHOCTA: IMPUPOJHOW, COLMAIBHOU, KYJBTYPHOW, TEXHUYECKOU
Cpelbl, — UCIOJb3Ys JUIsl 3TOI0 XUMUYECKHE 3HAHUS;

3. pazBuTHEe y OOydYaloIMXCsl YMEHUHA paszaudath (axkTel U
OLICHKM, CpaBHMBAThb OLICHOYHBIC BBIBOJABI, BHAECTbH HX CBS3b C
KPDUTEPHUSIMA OLEHOK M CBA3b KPHUTEPHEB C ONPEACICHHOM CUCTEMOU
LIEHHOCTEH, POopMyTUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

4, npuoopeTeHue oOy4JaromumMmucs OTbITa paszHooOpa3Ho
JEeSATEIbHOCTH, MO3HAHUA U CaMOITO3HAHUA; KJIIOYEBBIX HABBIKOB, MMEIOIIMX
YHUBEPCAIbHOE 3HAYEHHUE [UJISl PAa3JIMYHBIX BUAOB JAESATENBHOCTU (HABBIKOB
penieHust npoOsieM, MPUHATUS PEIICHH, MOMCKa, aHaiau3a U o0paboTKu
uHpopMaluy,  KOMMYHHUKATHBHBIX  HABBIKOB, HAaBBIKOB  H3MEpEHUil,
COTPYIHHYECTBA, 0€e301MacHOTo oOparteHus C
BELECTBAMH B ITIOBCEIHEBHOM KU3HN).

B pabGouyro mporpaMMy  BKJIIOYEHO  COJAEpXaHHE, HalpaBlICHHOE  Ha
dbopMUpOoBaHHE Yy CTYIEHTOB KOMIIETEHIIMH, HEOOXOIMMBIX AJisi Ka4eCTBEHHOI'O
ocBoenusi OIIOIT CIIO na 6a3e oCHOBHOro 00IIEro O0Opa3oBaHMs C IMOJIYYEHHUEM
cpenHero oOmiero o0Opa3zoBaHUs; MPOrpPaMMbl OJATOTOBKU CIIELUATMCTOB CPEIHErO
3BeHa (IITICC3).

1.1.00mas xapakrepucTuKa y4eOHO! TUCHMIVIUHBI «XHUMM»

XuMHsI — 3TO HayKa O BEIIECTBAaX, UX COCTaBe M CTPOCHUH, CBOWCTBAX H
MPEBPAIICHUSIX, 3HAYCHUM XWMHUYECKHX BEIIECTB, MAaTEpUAJIOB M TIPOIECCOB B
MPAKTUYECKOMN JCSITEIILHOCTH YEJIOBEKA.

Conepsxanue obmeodpazoBarenbHoi yueoHo quctuminabl OY 110 «Xumus»
HaIpaBJICHO HAa YCBOCHHE OOYYAIOMUMHUCS OCHOBHBIX IMOHSATHN, 3aKOHOB U TECOPUH
XUMUH; OBJIAJICHUE YMEHUSAMH HAONIOAaTh XUMHUYECKUE SIBJICHUS, IPOBOJUTH
XUMUYECKUN IKCTIEPUMEHT, MPOU3BOAUTH PAcueThl HA OCHOBE XUMHUUYECKHX (hopmy
BEILIECTB M YPABHEHUN XMUMHUYECKUX PEAKIIUM.



B mporniecce n3ydennsi XumMuu y 00yJaronuxcsi pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIBHOM
NpPUOOPETEeHUH 3HAHUM MO XUMHUHU B COOTBETCTBUHU C BO3HUKAIOIIMMH KU3HEHHBIMU
npoOieMamMu, BOCHUTBHIBAETCS OEpeXKHOE OTHOIICHHUS K MPUPOJie, TOHUMAaHHE
3I0pOBOIro 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKICHUS SBJICHUN, HAHOCSIINX
Bped 370pOBbI0O M OKpyxkatouied cpene. OHM OCBaMBAIOT MPUEMBI TPaMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUS XUMUYECKUX BEIIECTB U MAaT€pPUAJIOB, TPUMEHSIEMBIX B
OBITY, CETLCKOM XO3SMCTBE M Ha POU3BOICTBE.

[Ipu cTpyKkTypupoBaHHU coAepxkaHHs oOmeo0pa3oBaTenbHON  ydeOHOM
TUCITUIUIMHBL ~ JIJIT TEXHUKyMa, YYUTHIBATACh OOBEKTUBHAS  PEAIBHOCTh —
HEOOJBIION 00bEeM UacoB, OTMYIICHHBIX HA W3YYCHHE XUMHUU W CTPEMJICHUC
MaKCUMaJIbHO COOTBETCTBOBATh HJCIM pasBuBaromero ooOydenus. Iloatomy
TEOPETHUECKHE  BOMPOCHI ~ MAKCHMAJbHO CMEMICHBI K  Hadaly  HM3yYCHHS
TUCIUIUIMHBL, C  Te€M, 4YTOOBl  MOCIHEAyImMA  (DaKTUYECKUW MaTepual
paccMaTpHuBajICs HA OCHOBE M3YUYEHHBIX TCOPHUH.

Peanuzanuss neyKTUBHOTO TOAXO0/JAa K HW3YYEHUIO XUMHUHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBIIUICHUS, KaK aHaju3 U CHUHTE3,
00001IeHre ¥ KOHKpETU3allusi, CpaBHEHHWE U aHaJOTus, CHUCTEMaTu3alus u
KJaccuukanus u ap.

M3yuyenne mucuummabl OY/[.10 «Xumus» B TEXHUKYME, HMEET  CBOH
OCOOCHHOCTH B 3aBUCHUMOCTH OT Npoduiisa npodhecCuoHaIbHOTO 00pa3oBaHus. ITO
BBEIPKACTCS B COJACpKaHWUU OOYYCHHS, KOJMYECTBE UYaCOB, BBIACIIEMBIX Ha
M3Y4YCHUE OTACIBHBIX TEM IMPOTPAMMBI, TIIyOMHE WX OCBOCHHUS OOYYAIOIIMMHCS B
oObeMe W  XapakTepe  NPAKTHYCCKUX  3aHATHN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSITENIbHON PabOThI CTYACHTOB.

IIpn ocBoeHun ciennasnibHOCTH  23.02.01. «Opranu3anus nepeBo3OK MU
VOpaBJICHHE Ha TPaHCIOPTE»  TEXHUYECKOTo mpoduiisi  mpodhecCuOHATHHOTO
oOpazoBaHusl XUMHsI H3ydaercss Oojee yriayOneHo Kak mnpoduiabHas ydeOHas
JTUCITUTUTHHA.

Crnennduka wW3ydeHUss XUMHUU TpU OBIaJieHHH crenuanbHocThio 23.02.01.
«Opranuzanusi MepeBO30K U YMpaBIEHWE HA TPAHCIOPTE»  OTpakKeHa B KaxKIOU
teme pasnena «Copepkanue y4eOHOW TUCHUIUIMHBY B pyopuke «lIpodunbHbie u
PO(eCCUOHATIEHO 3HAYUMBIE DJIEMEHTHI COJICPIKAHHSI.

DTOT KOMIIOHEHT pealM3yeTcsl TP HHAWNBUAYATHLHOH CaMOCTOSTEIBHOU
paboTte oOyuyaromuxcs (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHUH, 3aIUTe
MPOEKTOB), B TMpolecce ydyeOHOU NeSATEeIbHOCTU (il PYKOBOJICTBOM
npenojaBaresis  (BBIMOJHEHUH XHUMHYECKOTO JIKCIIEPUMEHTa —  JJAOOpaTOPHBIX
OMBITOB W  TPAKTHYCCKUX  pabOT, pEHICHUH  MPAKTUKO-OPHUCHTHUPOBAHHBIX
pacueTHbIX 3a7a4 U T. [I.).

B mpomecce wu3ydeHus XUMHH TEOPETUYECKHE CBEICHUS JOTMOIHSIIOTCS
JIEMOHCTPAIUSMH, JA0OOPATOPHBIMU ONBITAMH W TMPAKTHYECKUMHU  3aHSITHIMHU.
3HAUUTETFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCThH (DOPMHUPOBATH y 00YUAIOMIUXCSl CIHEIUATbHBIE MPEAMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHITH TPOCTHIE XUMHYECKUE OIBITHI, YYHUThH
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0e30macHOMY ¥ JKOJOTHYECKA TPAMOTHOMY OOpAlleHHI0 C BEIIECTBAMH,
MaTepHallaMU U MpolieccaMu B OBITY U Ha IPOU3BOCTBE.

JUist  opraHu3alud BHEAYJIUTOPHOW CAMOCTOSITEIbHOM pabOThl CTYACHTOB,
OBJIQJICBAIOIIMX CHEIHAIbHOCTBIO 23.02.01. «Opranuzaius TIE€pEeBO30K U
yIOpaBJICHUE Ha TPAHCIOPTE», MPEACTaBIEH MPUMEPHBIA TMepeueHb pedepaToB
(mokI1aI0B), UHIMBUIYAIBHBIX TIPOEKTOB.

B nponecce uzyuenuss nucuurmuabl OY /.10 «Xumus» BaxHO (OpMUPOBATH
WH()OPMAITMOHHYIO KOMIIETCHTHOCTh OOydaromuxcs. [loaTomy mpu opraHuzanuu
CaMOCTOSITENIbHOM PabOThl HEOOXOIMMO aKIIEHTUPOBATh BHUMaHUE O0yYarOuXcs
Ha TIoWCKe HWHGOpPMANWK B CpEACTBaX MaccMmenwa, VHTepHeTe, ydeOHOU U
CIeHATBLHOM JuTEpaType c COOTBETCTBYIOIINM odopmMIieHHEM u
MPECTAaBICHUEM PE3YJIbTaTOB.

N3yuenne ob6uieoOpazoBaTenbHoi yueOHOU muctuiuinabl OY]I.10 «Xumus»
3aBepIaeTcs MmojBe/cHueM HUTOroB B (dopme auddepeHupoBaHHOTO 3a4yeTa B
paMKax MPOMEXKYTOUYHOW aTTeCTalluh CTyAeHTOB B mpouecce ocBoeHus OIIOIT
CIIO ¢ monydenuem cpennero oodmero oopazosanus (ITIICC3.)

1.2.MecTo0 y4eOHOM IMCHUIIMHBI B Y4e0HOM ILIaHe

VYyeonas gucuuminHa OY.10 «Xumus» gBiseTcss y4eOHbIM MPEAMETOM IO
BBIOOpY M3 00s3aTeNIbHOM MpeaMeTHol obnactu «EctectBeHHble Haykn» DI'OC
cpeaHero ooO1iero oOpa3oBaHUS.

B texnukyme yueOHas gucuumiaumHa OVY.10«Xumus»  uzydaercs B
obmeoopazoBarenbHoM 1ukiae ydeOHoro OIIOII CIIO nHa ©0a3e OCHOBHOTO
ob1iero oOpa3zoBaHusl C MOJyYeHHUEM cpenHero odiiero oopazoanus (IITICC3).

B yuebnpix mmanax [IIICC3 mecto yuebnoi nucuumuiuabl OV 1. 10« Xumusy —
B COCTaBe 00111€00pa30BaTENbHBIX YYEOHBIX NUCIMIUIMH MO BBIOOPY, GOPMHUPYEMBIX
u3 00s3aTeNbHBIX TTpeaMeTHBIX obnacteit GI'OC cpeanero obmero obOpazoBaHws,
TS crietmanbHocT  23.02.01 «Opranuzaius NEepeBO30K W YIPABJICHUE Ha
TPAHCIIOPTE» TEXHUYECKOTO MPpOoQmist mpodheCcCHOHATHHOTO 00pa30BaHUS.

1.3.Pe3yjibTaThl 0CBOCHUS Y4eOHOU AMCUHMILIIUHbBI

OcBoeHue coAep KaHUs y4eOHOM mucuumiuabl - OV .10« Xumusy,
o0ecreynBaeT AOCTUKEHUE CTYICHTAMHU CIEAYIOIIHNX Pe3yabTATOB:
JUYHOCMHBIX:

- YyBCTBO TOPAOCTH M YBAXKEHHUSI K UCTOPUU U JOCTHKEHUAM OTECYECTBEHHOU
XUMUYECKON HayKH,; XUMUYECKH TPaMOTHOE TMOBeJAeHHE B MpodecCruoHaTIbHOM
NESTETPHOCTH W B OBITY TpU OOpalieHMH ¢ XUMUYECKMMU BEIIEeCTBAMH,
MaTepuagaMy U IMpoLecCaMu;



- TOTOBHOCTh K NPOAOJDKEHHIO 00pa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B U30paHHOM MPOQECCHOHAIBHON ACATENHHOCTU U OOBEKTUBHOE OCO3HAHME POJIU
XUMHAYECKUX KOMIIETCHIIMHN B 3TOM;

- YMEHHUE MCIIOIb30BATh JOCTUKEHUS COBPEMEHHOM XUMHUYECKOW HAayKH U
XUMUYECKUX TEXHOJOTUWA JJIi TOBBIIIEHUSI COOCTBEHHOTO HHTEIJIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuoHaIbHON eITeTbHOCTH;

MemanpeomMemHuuix :

- WCIOJb30BAaHWE PA3JUYHBIX BHUIOB II03HABATEIBHOW JIEATEIBHOCTH H
OCHOBHBIX MHTEJIEKTyaJIbHBIX oOmepanuil (MOCTaHOBKH 3aiayd, (OpMyIHpOBaHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHHS, 0000IIEHNs, CUCTEMAaTU3allUY, BhISIBICHUS
MPUYMHHO-CJICICTBEHHBIX CBsI3€H, MOHUCKAa aHaJOroB, (HOPMYIMPOBAHHS BHIBOJIOB)
JUIsL pelIeHus] TOCTABJICHHOW 3a/layd, MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOmrolIeHUs, HAYYHOIO OJKCIEPUMEHTA) [JIsl M3Yy4YEHUs pPa3Iu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTAJIKUBAThCS B MPO(ECCUOHAIBHON cdepe;

- HCIIOJIB30BAaHWE PA3JIMYHBIX HCTOYHUKOB JUIA IIOJYYEHUS XHMHYECKOU
uH(pOpMallK, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJi JOCTHXKEHUS XOPOLIMX
pe3yJIbTaTOB B MPOQPECCUOHANTBHOM Chepe;

npeomemHulx:

- cOPMHUPOBAHHOCTh MPEACTABIEHUNH O MECT€ XHMHUU B COBPEMEHHOU
HAay4YHOU KapTHUHE MHpA; MOHMMAHHE POJIM XUMUU B (POPMUPOBAHUHM KPYro3opa
1 (YyHKUIHOHAIBHOM FPAMOTHOCTH YeJIOBEKA JIJISl pEIICHUs MPAKTUYECKHUX 3a/1ay;

- BIAQJCHUE OCHOBOMOJAralOUMMU XWUMUYECKHUMH TMOHSATUSMH, TEOPHUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSMH;  YBEPEHHOE  MOJb30BAHME  XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHHE€ OCHOBHBIMU METOJAaMU HAY4YHOTO MO3HAHUS, HCIOIb3YEMBIMHU B
XUMHMH: HAOJIOJIEHUEM, ONHCAHMEM, H3MEPEHHEM, DSKCIEPUMEHTOM; YyMEHHE
oOpalaTeIBaTh, OOBACHATh PE3YJIbTAaThl MPOBEACHHBIX ONBITOB U J€JIaTh BBIBOJBI;
TOTOBHOCTh U CHOCOOHOCTh MPUMEHSATh METOJbl IO3HAHUS MpPU PEHICHUU
IIPAaKTUYECKHX 3a/1a4;

- c(OpMHUPOBAHHOCTh yMEHMsI  JaBaTb  KOJMYECTBEHHbIE  OLEHKU U
MPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

- BIAJCHHE TMpaBWIAMH TEXHUKH O€30MaCHOCTH TMPH  HCIOJIb30BAHUU
XUMHUYECKUX BEIECTB;

- c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU IO OTHOIIEHUIO K XMUMHUYECKOU
uH(pOopMaIUK, MOJy4aeMOl U3 Pa3HbIX HCTOYHUKOB;

- c(hopMHpPOBAHHOCTH  CHCTEMBI 3HaHMK 00 OOMHUX  XUMHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX;

- c(OpMHUPOBAHHOCTh YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX M
OpPraHUYECKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakLnii, MPOrHO3UPOBATH BOZMOXHOCTh MX OCYIIECTBIIEHUS;

- BJIAJICHHE YMEHUSMH BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUM O COCTaBe,
CTPOGHHMH BELIECTBA M OCHOBHBIX XUMHUYECKHMX 3aKOHAX, [MPOBEPITh MX
HKCIIEPUMEHTAIbHO, (OPMYIIUPYS LETb UCCIAEAOBAHNUS;



- BIIQJICHHUE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUSI W MPOBEACHUS
XUMUYECKUX DKCIEPUMEHTOB C COONIOACHUEM TIpaBWil Oe30MacHOd paldoTh
C BEIIECTBAMU U JIAOOpAaTOPHBIM 00O0pyAOBaHUEM; CHOPMUPOBAHHOCTh YMEHUU
OTMCAaHUs, AHAJIN3a U OLEHKHU JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;

- c(OpMHUPOBAHHOCTH YMEHUHN MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBATH C
MO3UIUN IKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEeSITEILHOCTH YEJI0BEKa, CBA3AHHOU ¢ IEpepadOTKOM BEIIECTB.

CryneHT, OCBOMBIIHMI 00pa30BaTEIbHYIO IIporpamMMmy, JOJDKEH 001anaTh
cieAyrnmMu oommmu komneteHuusmu (aanee - OK):

OK1.IlonnmaTh CyIIHOCTh Y COLMAJIBHYIO 3HAUYUMOCTh CBOEH Oyayiien
npodeccuu, MposIBIATh K HEW yCTONUMBBIA HHTEPEC.

OK2.0Opranu3oBbiBaTh COOCTBEHHYIO JAESTENbHOCTb, BBIOMPATh THUIIOBBIE
METOJIbI M CHOCOOBI BBIMIOJHEHUS MNPO(PECCHOHANBHBIX 3a/lad, OLIEHUBATh UX
3¢ PEKTUBHOCTD U KA4E€CTBO.

OK3.Ilpuaumate pemieHuss B CTAHJAPTHBIX W HECTAHIAPTHBIX CHUTYyalHsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK4.OcymiecTBiATh MOUCK U UCIOJIb30BaHUE MHGOPMAIIUU, HEOOXOIUMOM IS
7 ()EKTUBHOTO BBHITIOJIHEHUSI MPOGECCUOHANBHBIX 3a/lad, NPOGEeCCUOHAIBHOIO U
JUYHOCTHOTO Pa3BUTHSL.

OKS5.Ucnonb3oBaTh  MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUM B
PO EeCCUOHATIEHOM €SI TEIbHOCTH.

OK6.PaboTaTh B KOJJIEKTUBE U KOMaHJi€, 3P(HEKTUBHO OOLIATHCS C KOJJIEramH,
PYKOBOJICTBOM, MMOTPEOUTEIISIMH.

OK7.bpate Ha ce0s OTBETCTBEHHOCTh 3a padOTy YIEHOB KOMAaH/bI
(MOTYMHEHHBIX ), PE3YJIbTAT BHIOJHEHUS 3a1aHUH.

OKS8.CaMocTosiTeNTbHO ONpeaessaTh 3aauu Npo(hecCUOHAIIBHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO TUIAHUPOBATH IOBBHIIIICHUE
KBaJTU(DUKAIIAHN.

OK9.0OpueHTupoBarbCsi B  YCJIOBHSIX 4YacTOM CMEHBI TEXHOJIOTUHA B
poeCCUOHATILHOM ESITEIIbHOCTH.

2.Conepxanne yueOHOM TUCHUIINHBI
BBenenue

Hayunble wmeTonpl mNO3HAHWS BEIIECTB W XUMHUYECKUX sBJIeHUU. Poib
OKCIIEPUMEHTa M TEOPUU B XUMHUU. MoJeTUpOBaHME XUMHUYECKHX ITPOIIECCOB.
3HaYeHUE XUMUU TIPU OCBOEHUM crenuanbHOCTH 23.02.01 «Opranuzanusi nepeBo30kK
W yOpaBl€HHE Ha TPAHCHOPTE»  TEXHUUYECKOTro Mpoduis MpodhecCHOHATBHOTO
o0Opa3oBaHUs.

2.1. O0mass ¥ HeOpraHu4eCcKass XuMHUA
2.1.1. OcHOBHBIE NIOHATHS M 32AKOHbI XUMMWH

OcHoBHBIE mOHATHS XuMHH. BemectBo. Atom. Mosekyna. XuUMUYECKUAN
snemeHT. Amnorponus. IIpoctble u cioxHble BemniecTBa. KauecTBEHHBIH U
KOJMYECTBEHHBIM COCTaB BEMIECTB.  XWUMHUYECKHE€  3HaKM U (HOPMYIIBI.
OTHOCHUTENbHBIE aTOMHAsi M MOJEKYJsipHast Mmacchl. KonudecTBo BellecTna.



OcHoBHBbIe 3aKkOHbI XuMHMH. CrexuoMmeTpus. 3aKOH COXPAHEHHSI MAaCChI
BEILIECTB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOW CTPYKTYpPBI. 3aKOH
ABOrazipo " CIEJICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XKICHUE OTHOCHUTEIBHOM MOJIEKYJSIPHOM MAacChl,
ONpEIEIICHNE MAaCCOBOM JOJIM XUMHUYECKUX DJIEMEHTOB B CJI0’KHOM BEILIECTBE.

Jlemoncmpayuu

Mopenu aToMOB XUMUYECKHUX JIEMEHTOB.

Mopgenu MOJIEKYJT TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE WU
Crroapra—Dbpurneba).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUIECTBOM | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JI0BA.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvle 3INEMEHMIbL COOEPHCAHUA.
AmnotpornHbie MoauduUKauu yriepoja (ammas, rpadur), Kuciopoaa (KUCIOpo,
030H), oJyioBa (cepoe u Oenoe o0Ji0BO). IloHATHE O XHMHYECKOM TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

2.1.2. llepuoanyecknii 3akoH u Ilepuoanyeckasi cucTeMa XMMHYECKUX

3jieMeHTOB /I.M.MeHaeseeBa U CTpOeHHE aTOMA

ITepnoanueckuit 3axkon JI.M.MenneneeBa. Otkpsitnie JI. M. MenaeneeBsiM
[lepuonuueckoro 3akoHa. Ilepumoanueckuit 3akoH B ¢dopmymupoke [J[. .
Menpneneesa.

[lepuonuueckass Tabnaua XUMHYECKHUX  JJIEMEHTOB —  rpaduueckoe
OTOOpaX€HHWE TEePUOANYECKOro 3akoHa. CTPyKTypa TMEpUOAUYECKON TaOJMIIBI:
Nepuo/ibl (MaJible ¥ OOJbIINE), TPYNIbI (TJIABHASI U TOOOYHAs).

Crpoenne atroma u Ilepuoauvecknii 3axkon I. U. MengeaeeBa. ATom —
ciloXHas vactuia. Aapo (IpOoTOHBI M HEUTPOHBI) U DJIEKTPOHHAS 000J0YKA.
M3otompl.  CTpoeHHME DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB  DJIEMEHTOB  MaJbIX
neprosioB. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB JJIEMEHTOB
OoNBIIMX TIEpUOA0B (TIepexoaHbIX eMeHToB). [lonaTue o0 opoOuTansx. s-, p- u d-
opbutanu. DIEKTPOHHBIE KOH(HUTYypallMKi aTOMOB XWMHYECKHX AJIEMEHTOB.

CoBpemennas  ¢dopmynupoBka  I[lepmoamueckoro  3akoHa.  3HAYCHUE
ITepuoanueckoro 3akoHa u llepruoanveckorl CUCTEMBI XMMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa aig pa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKOM KapTUHBI MUpAa.

Hemoncmpauuu

Paznmuunbie ¢opmbr Ileproguyeckoil cucTeMbl XUMUYECKHUX 3JeMEHTOB /Jl.
H. Menneneena.

Jlunamudeckue TabauLbl 1151 MoeupoBanus [lepuoandeckoi CucTeMBl.

DJIeKTpU3alus TeI U UX B3aUMOJICUCTBUE.

Jlabopamopnulit onvim

1. MonaenupoBanue IMOCTPOEHHUSA [Tepuonnueckoi TaOJINIIBI
XUMUYECKUX DJIEMEHTOB.

Ilpoghunvnvie u npogeccuonanvno 3nHauumvie 31€MEHMbL COOEPHCAHUAL.

PapnoaktuBHOCTh. McCnonb30BaHME pPAIMOAKTUBHBIX HM30TOMOB B TEXHUYECKUX
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LHensax. PEHTreHOBCKOE M3IydYeHHME U €r0  HCIOJb30BAHWE B TEXHHUKE W
MEJULIIHE. MopgenupoBanue  Kak METOJ MPOTHO3UPOBAHUSA CHUTyallMd Ha
IIPOU3BO/ICTBE.

2.1.3. CTpoeHnne BemecTna

HNonnass xuMmueckass cBsi3b. KaTuonbl, uX oOpa3oBaHHE€ U3 aTOMOB B
pe3ynbTaTe mpolecca OKHUCIEeHHs. AHUOHBI, HMX o0O0pa3oBaHME W3 aTOMOB B
pe3yabpTare mpolecca BOCCTaHOBIICHHS. MIOHHAs CBS3b KaK CBSI3b MEXKy KATHOHAMU
¥ aHHMOHAMHU 3a CUET AJIEKTPOCTATHUECKOro mnpuTsbkeHusa. Kiaccuukanus HOHOB:
M0  COCTaBy, 3HAKy 3apsga, HAIWYUIO THApPATHOW oOomouku. HoHHBIC
KpUCTaJUIMYECKHe pemeTku. CBOMCTBA BEIIECTB C HOHHBIM THUIIOM KPHCTAJITMYECKOM
pPELIETKH.

KoBanentHass xummyeckasi cBf3b. MexaHn3m o00pa3oBaHHs KOBAJIEHTHOM
cBsi3u  (OOMEHHBII M JIOHOPHO-AKUENTOPHBIN).  DIEKTPOOTPULIATEIHLHOCTD.
KoBanenTHele mnoyisipHas U HemoysipHass CBs3U. KpaTHOCTh KOBAJIEHTHOM CBS3H.
MonekyasipHble ¥ aTOMHBIE KpPUCTAIIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUIMYECKUMH PELIETKAMHU.

Mertannunueckass cBsi3b. MeTauinueckass KpHUCTaJUIMYECKash peuerka |
METaJNInYecKasi XuMu4yeckas cBsi3b. GU3NUECKUE CBONCTBA METAJUIOB.

ArperaTtHbie COCTOSIHMS BELeCTB U BOAOPOAHAsI CBA3b. TBEpIoE, )KUIKOE U
razoo0pa3Hoe cocTosiHUs BemiecTB. Ilepexon BeliecTBa M3 OJHOTO arperaTHOro
COCTOsIHUSA B ipyroe. Bonoponnas cBs3b.

Yucrsie BemecrBa u cMecH. [lonarne o cMmecu BemecTB. ['OMOreHHbIE U
reteporennbie cmecu. CoctaB cMmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEN.

JucnepcHbie cuctemsbl. [Tonstue o aucnepcHoit cucreme. JlucnepcHas dasza u
aucnepcuoHHas cpena. Knaccudukaums naucnepcHeix cucteM. [lonstue o
KOJUIOMJHBIX CUCTEMaX.

Jlemoncmpavyuu

Mojenb KpUCTAUIMYECKON PELIETKH XJIOPUAA HATPHUSL.

OOpa3ipl MUHEpPAJIOB C MOHHOM KPUCTAUIMYECKOW PEIICTKOM: KabIUTa,
rajauTa.

Mogenun KpUCTAIUIMYECKHX PEUIETOK «CyXOoro Jbaa» (wiu ioma), amMmasa,
rpaduTa (MU KBapua).

[TpuGopsl HA KUJIKUX KpUCTAJIIaX.

OOpa3upl  pa3iAMYHBIX ~ JAMCHEPCHBIX  CUCTEM:  OMYJIbCHUH, CYCIEH3HI,
a’p030JIEN, TEeJIeU U 30JIEH.

Koarymnsmus.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnwie onvimaol

1. IIpuroroBieHUE CyCIIEH3UU KapOOHATa KaJbLIMs B BOJE.
2. O3HaKOMIIEHHE CO CBOMCTBAMU AUCHEPCHBIX CUCTEM.

IIpopunbHbie M NPOPECCHOHAIBHO 3HAYHMMBIE JJIEMEHTHI COAEpP:KaHUA.
[TonspHOCTE CBSA3M M NMOAAPHOCTH MOJeKybl. Konnencanusa. Tekydects. Bo3ronka.
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Kpucramnuzanus. Cyonumanusa u gecyonumanusi. AHOMaIUU (PU3NYECKUX CBOMCTB
BOobl. Kunkue kpucramibl. MUHEpAJIbl U TOPHBIE MOPOJIBI KaK MPUPOAHBIE CMECH.
OMyJIbCUU W CYCNEH3UHU. 301M (B TOM 4YHCie a’po3oiid) u renu. Koarymsuus.
Cunepesuc.

2.1.4. Boxa. PacTBopbl. DJIeKTPOJUTHYECKAS TUCCOIMALMS

Boaa. PactBopsl. PacTBopenme. Boma kak pactBoputens. PacTBopuMOCTb
BellecTB. HachlllieHHbIE, HEHACHIIIEHHBIE, TIEPECHIICHHBIE PACTBOPHL. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B, JKUJIKOCTEH U TBEPIBIX BEUIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJTUTHYECKAS  JIUCCOUMANHUA. OJIEKTPOIUTHI U HEDJIEKTPOMUTHI.
DnekTposThYecKast qucconuanus. MexaHu3Mbl 3JIEKTPOJIMTHYECKOW JAUCCOLUALNAN
JUISL BEIIECTB C PA3IMYHBIMM THUIIAMH XWMHYECKOM CBs3U. ['mapatupoBaHHBIE MU
HETUAPATUPOBAHHBIE MOHBI. CTENEHb ANEKTPONUTUIECKON aucconnan. CHIIbHBIE U
ciabple  3NeKTPOJAUTHl. (OCHOBHBIE TMOJOXEHUS TEOPUU  AJIEKTPOJIUTUUYECKON
aucconuanyu. Kucinorel, OCHOBaHUS U COJIA KaK JIEKTPOIUTHI.

Jlemoncmpavyuu

PacTBOpUMOCTH BEIIECTB B BOJE.

Cobupanue razoB METOJIOM BBITECHEHHSI BOJIBI.

PacTBOpEeHME B BOJIE CEPHOM KUCIIOTHI U COJIEH aMMOHMUS.

OO0pa3ibl KpUCTAJUIOTUIPATOB.

N3roToBneHne runcoBOi MOBS3KHU.

HcnbiTanne pacTBOPOB  AJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTVCCOLIAALIHY.

3aBUCHUMOCTb  CTEIEHH  DJIEKTPOJUTHYECKOW  JHCCOLMAlUMU  YKCYCHOU
KHUCJIOTBI OT pa30aBieHUs pacTBoOpa.

JIBM>KEHUE OKPALIEHHBIX HOHOB B DJIEKTPUYECKOM II0JIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa31bl MUHEpAIbHBIX BOJ PAa3IUYHOTO HA3HAUECHHUS.

Ilpakmuueckoe 3anamue

1. OmnpeneneHue pacTBOpa 3aIaHHON KOHIEHTPALIUH.

IMpopuiabHbie U NPOPeCcCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBHI COAEPKAHUSA.
PactBopenue kak (Qusuko-xumudeckuii mporecc. TeruoBbie dddexThr  mpH
pactBopenun. Kpucramuoruaparsl. PemeHne 3amad Ha  MacCcoBYK — JOJIIO
pacTBOpPEHHOrO BemlecTBa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LEisX. JKecTKoCcTh
BOJbI U CHOCOOBI €€ ycTpaHeHUs. MuHepalbHbIE BOABI.

2.1.5. Knaccuuxanust HeOpraHuyecKux cCOeMHEHNH U UX CBOMCTBA

Kuciaorsl u ux cpoiicTBa. KUCIOTB Kak 3JEKTPOJIMTHI, MX KIACCHU(PUKALIMS
[0  pa3jIMYHbIM IMpU3HAKAM. XWUMHUYECKHME CBOWMCTBA KHUCJIOT B CBETE TEOPHUHU
ANEKTPOJIMTUYECKON  TMCCOLIMALUU. OcoOenHoctu B3aNMOJICUCTBUSA
KOHIEHTPUPOBAHHON CEpHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
ITOJTyYEHHUSI KACIIOTHI.

OcHoBanus 1 UX cBoiicTBa. OCHOBAHUSA KaK AJEKTPOJIUTHI, X KIacCU(PUKAIIS
[0 Pa3JIM4YHBIM IpU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAaHHUW B CBETE TEOPUU
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3JIEKTPOJIUTUYECKON Aucconranny. Pa3inokeHne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoOBHBIE CTIOCOOBI TOJTYYEHUS] OCHOBAHMA.

Comm m unx cpoucrBa. Conn Kak 3nekTposuTbl. ConM cpeaHue, KUCIbIE U
OCHOBHbIE. XMUMHYECKHE CBOWCTBA COJIEM B CBETE TEOPHUH DIECKTPOIUTUYECKOU
nucconranuu. CrocoOsl nmoxyyeHus cone. ['uaponus comneit.

Oxcuabl M ux coiictBa. CoseoOpa3sylolliue U Hecoaeo0pasyrolue OKCHUIIbI.
OcHoBHBIE, aMPOTEpHBIE U KUCIOTHBIE OKCHUJIbI. 3aBUCUMOCTb XapaKTepa OKCUJA OT
CTEMEHH OKHUCIICHUSI 00pa3yrolero ero Meramwia. XMMHUYECKHUE CBOMCTBA OKCHUJOB.
IlonydeHue OKCHUIOB.

Hemoncmpayuu

B3auMmopericTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIAMH.

I'openue dpocdopa u pacTBOpeHUE MPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOpatumebiii Tuiponus kapOuaa Kamblus.

OOpatuMbIii THAPOIJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

1. HcnpiTaHue pacTBOPOB KUCIOT HHIMKATOPAMM.

2. HcnpiTaHue pacTBOPOB 1IE0YEH HHANKATOPAMH.

3. BzanMoericTBue meaouen ¢ COIsIMU.

4, PaznoxeHne HepacTBOPUMBIX OCHOBAHUH.

5. BzaumognelicTBue KHCIOT € MeTajljlaMHd, OKCHAAMH METaJljIoB,
OCHOBAHMSIMH, COJISIMU.

6. B3aumopericTBue colieil ¢ MeTajuiamu, ApYT € IPyroM.

7. ['maponu3 conen pa3IMyHOro THIIA.

Ilpogpunvuvie u npogheccuonanvno 3HauuMbvle INEMEHMbBL COOEPIHCAHUA.
[IpaBwina paszbaBiaeHuss cepHOM KUCIOTHL. Mcmosib3oBaHWE CEPHOM KHUCIOTHI B
MPOMBILIJICHHOCTH. EJKHe 1Ieo4d, HMX WCHOJb30BAHUE B IPOMBIILIEHHOCTH.
["amenas u HeraiieHas U3BeCTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
ruricoBanue. [lonstue o pH pactBopa. KucnorHas, menounas, HEUTpaibHas cpena
pPacTBOPOB.

2.1.6. XumMuuecKne peakimu

Knaccupuxanus XHMHYECKHX peakumii. Peakunu COCIUHCHUS,
pasnokeHusi, 3amMmenieHus, ooOmeHa. Karamutuueckue peaxiuu. OOpatumbie H
HeoOpaTUMBbIe peakiuu. ['OMOreHHbIE U TeTePOreHHbIE PEAKIIUU. DK30TEPMUUYCCKUE
U DHIOTEPMHUYECKHE peakuuu. TemioBod dSPPeKT XUMHYECKUX peaKiuil.
TepMoXuMUYeCKUue ypaBHEHHUS.

OKHCIUTETIbHO-BOCCTAHOBUTEIbHbIe  peaknuu. CTENeHb  OKUCIICHUS.
Okucnurens W BOCCTaHOBIEHHE. BoccTaHoBUTENb U OKUCIEeHME. Merton
AIEKTPOHHOTO OanaHca TUISt COCTaBJICHUSI YPABHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKUX peakuui. [[oHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUi.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUH OT Pa3IMYHBIX (DAaKTOPOB: MPHUPOIBI
pEarupyrommx  BEIIECTB, MUX KOHILEHTPAlUHUHW, TEMIIEPATYpbl, MNOBEPXHOCTH
COIPUKOCHOBEHUS M UCITOJIb30BAHUS KaTaIn3aTOPOB.
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OopaTumocTh XUMUYeckuXx peakumii. O6paTumbie 1 HEOOPATUMBIE PEAKITUH.
XMMHUYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMEIIICHUS.

Jlemoncmpayuu

[Ipumepsl HEOOPATUMBIX pEaKIU, UAYIIUX ¢ 00pa30BaHHEM OCajlika, ra3a WM
BOJIBI.

3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT MIPUPOJIBI PEATUPYIOIINX BEIIECTB.

B3auMopeiicTBue pacTBOpPOB CEpHOM KHUCJIOTHI C pacTBOpaMu THUOCYJb(]aTa
HaTpUs Pa3IMYHON KOHIIEHTPAIUU U TEMIIEPATYPHI.

Mojenb KAmsmero ciosl.

3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIuu OT MPUCYTCTBUA KaTaau3aTopa Ha
MpUMeEpe Pa3I0KEHUS TMEPOKCHAA BOJOPOJAa C IMOMOUIBIO JUOKCHAA MapraHia u
KaTanasbl.

Mojenb 35eKTpoau3epa.

Mogenb 35eKTpOIN3HON BaHHBI JJIS1 TTOTYYEHHUS AITFOMUHMUS.

Mopenb KOJJOHHBI CHHTE3a aMMUAKa.

Jlabopamopnwie onvimuol

1. Peakius 3aMelieHus MEIM KEJIE30M B paCTBOPE MEAHOTO KyIopoca.

2. Peakuuu, uaymue ¢ oOpazoBaHHEM OCajiKa, ra3a Wi BOAbIL.

3. 3aBUCUMOCTb  CKOPOCTH  B3aMMOJCHCTBHSA  COJSIHOM  KHCIOTBI C
MeTaJlJIaMU OT UX IPUPOLBI.

4, 3aBUCHUMOCTbh CKOPOCTH B3aMMOJIEVCTBHS IMHKA C COJITHOM KHUCIOTOW OT

ee KOHIIEHTPAIIUH.

Ilpopunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPIHCAHUA.
[Tonsatre 00 2yekTposiv3e. ODJEKTPOJIHU3 PaACIIaBOB. DJEKTPOJU3 PACTBOPOB.
DNEeKTPOIINTUYECKOE TMOJydYeHHe  amoMuHMs.  [IpakTMueckoe  NpUMEHEHHe
anekTponusa. [ anpBaHoruiactuka. [ampBaHocTerus. PadunHupoBaHue 1BETHBIX
METAJIJIOB.

Karamn3. [T'oMoreHHele ¥ TeTEpPOreHHblE Kartaau3aTopbl. [IpoMOTOpEI.
Karanutnueckue snupl. UTHTuOUTOpPHI.

[Ipon3BOICTBO aMMUaKa: ChIpbE, anmnaparypa, Hay4YHble IPUHIAIIBL.

2.1.7. MeTa/uibl U1 HEMETAJLJIbI

Metamibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpUCTaOB. Puznyeckue
cBoiicTBa MetauioB. Kiaccudukaiuss MeTauioB MO Pa3IuyHbIM MpPU3HAKAM.
XUMHYECKUE CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKUN PsIi  HAIPSIKEHUAU
MeTauioB. Metajuiorepmus.

O6mume crnocoObl mofydyeHuss MetauioB. lloHdaTHe 0  MeTaTyprum.
[TupomMerannyprus, THAPOMETALTYPrus U 3JieKTpoMeTautyprusi. CriiaBbl YepHbIE U
LIBETHBIE.

Hemeranabl. OcobOeHHOCTH CTpoeHHUsT aToMoB. Hemeramnsl — MpoCThIE
BEILIECTBA. 3aBHCHUMOCTb CBOMICTB TaJIOT€HOB OT MX IOJIOKEHHS B MEPUOAUYECKOU
cucteMe. OKHCIIUTEIbHBIE M  BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT HUX IOJIOKEHUSA B PALY JIEKTPOOTPULIATEIIBHOCTH.

Jemoncmpayuu
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Kosnekuus Metannos.

B3aumoneiicTBue MeTauioB ¢ HeMeTallaMu (Kese3a, IUHKAa M aTIOMUHUS C
CEpOH, AIOMUHUS C HOZOM, CYpbMBI C XJIOPOM, TOPEHUE JKETIE3a B XJIOPE).

I'openue meTamios.

AJIFOMHUHOTEPMHUSI.

Komnekmuss wemeramoB. ['openue HemetamwioB (cepwl, ¢ocdopa, yIis).
BriTecHEHNE MeHEE aKTUBHBIX FaJIOT€HOB U3 PACTBOPOB MX COJIel Oojiee aKTUBHBIMU
raJioreHamMu.

Mopenp DPOMBINIJIEHHOM YCTAaHOBKH Ul NPOW3BOACTBA CEPHOM KHCIIOTHI.
Mopenp neun s 00Xura u3BeCTHSKA. KoJulekuuu nOpoayKUui CHIIMKATHOU
MPOMBINIJICHHOCTH (CTeka, papdopa, dasHca, IeMEeHTa pa3InIHbIX MAPOK H Ip.).

Jlabopamopnuvie onvimol

1. 3akanka u OTIYCK CTaJIu.

2. O3HaKOMJIEHHE CO CTPYKTYpamH CEporo u 0esoro 4yryHa.

Ilpakmuueckue 3anamusn

1. Pemenune skcriepuMeHTaIbHBIX 331a4.

IIpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBHI COAEPKAHUA.
Koppo3ust MeTaiioB: XUMUYECKass M 3JIEKTPOXUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH
KOppO3UH OT YCJIOBUM  OKpyxaromied cpenbl. Kiaccudukamuss  koppos3uu
METaJUIOB MO pa3IMYHBIM Mpu3Hakam. CrocoObl 3alIUThl METAIJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctanu. [lomydeHue HeMeTaIOB PpaKIIMOHHON TTEPErOHKOMN
KUIKOTO BO3/yXa M DJJEKTPOJIM30M pAacTBOPOB WM PACIUIABOB JJIEKTPOJIMUTOB.
CuiMkaTHast IpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIOTHI.

2.2. Opranuveckasi XuMus
2.2.1. OcHOBHbIC IOHATHUS OPraHUYECKON XUMHMHU M TEOPHUs CTPOCHUA
OPraHuYeCcKuX CoeMHEeHNH

IIpeamer opranuyeckoi xuMum. IIpupoanesie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BeniectBa. CpaBHEHHWE OpPraHMYECKUX BEIIECTB C
HEOPraHUYECKUMU.

BaneHtHOCT. XMMHUECKOE CTPOEHHUE KAK MOPSAOK COECAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BaJIEHTHOCTH.

Teopusi crpoenusi opranndeckux coeanneHuii A.M.bytiepoBa. OCHOBHbIE
TOJIOKEHUSI TEOPUM XUMHYECKOTO CTpoeHud. M3omepus u u3oMepbl. XUMUUYECKUE
(hopMyJIbl 1 MOJIETTU MOJICKYJT B OPraHUYECKON XUMUHU.

Knaccupukanusi opranuveckux BemnecTB. Kiaccudukarus BeHIECTB IO
CTPOCHHIO YTJIEPOAHOTO CKEJIeTa U HAMYUI0 (PYHKIIMOHAJIBHBIX TpyIi. ['omonoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupuxauus peakuui B OpraHu4ecKou XMMHH. Peakun
NpucoequHEeHusl (TUAPUPOBAHMS,  TAJIOTEHUPOBAHMS,  THUAPOrajOreHUPOBAHMUS,
ruaparaiuu). Peakuuu oTiIemIeHUs (I€TUAPUPOBAHUA, JETUAPOralOoreHupOBaHMUs,
neruaparamuu). Peakiuu 3amenienus. Peakunu nzoMmepusanuu.

Jemoncmpayuu

Mojenu MOJIEKY TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEAUHECHUM.
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KauectBeHHOEe OOHapyxeHHe yriaepoja, BOAOpPOJa M XJopa B MOJEKyJax
OpPraHUYECKUX COCIUHEHUN.

Jlabopamopnuwiii onvim

1. M3roToBieHne MOAENEN MOJIEKYJ OPTaHUYECKUX BEIIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPHCAHUA.
[lonsstTue o cyOctpare u peareHTe. Peaknuu OKHUCIEHHS M BOCCTAHOBJICHUS
OpraHUYECKUX BEIIECTB. CpaBHeHue KJIacCU(UKaLUU COCIMHEHH U
KJacCU(pUKALMU peaklnii B HEOPTaHWYECKOW W OPraHMYECKON XUMUHU.

2.2.2. Yri1eBoAOpOAbI U MX NPUPOAHBIC HCTOYHUKH

AJIKaHbI: TOMOJIOTUYECKHH DS, HW30MEpUs M HOMEHKJIATypa aJIKaHOB.
XUMUYECKUE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEeIlICHUE, Pa3I0KEHUE,
nerupupoBanue. [[puMeHeHrne akaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. OTWUJIEH, ero MOJIyYECHUE (merunpupoBaHUEM JTaHa,
JETOJIMMEPU3aUen nonudTUIeHa). ['oMmonornyeckuii pan, u30Mepusl,
HOMEHKJIaTypa AJIKEHOB. XUMHUYECKUE CBOWCTBA ATUJICHA: rOpeHue,

KaueCTBeHHbIE  peakuuu  (oOeciBeUrMBaHME OpPOMHOW  BOJBI U pacTBoOpa
IIEpMaHraHata Kajuus), Tuapatanus, nojumepusanus. [IpumeHeHne >TuieHa Ha
OCHOBE CBOWCTB.

/Iunenbl u kayuyku. [IoHATHE O TMEHAX KaK YIIIEBOJAOPOAAX C IBYMsI IBOMHBIMU
cB3siMu.  CormpsikeHHbIE  JTMeHbl. XUMHYECKHMe CBOMcTBa OyrtanueHa-1,3 u
M30IpeHa: oOeclBeUMBaHWEe OpOMHOW BOJbI W TMOJHMMEpU3AlUs B KaydyKH.
HarypanpHbpiil U cuHTEeTHUYECKHE KayuyKd. Pe3nHa.

AJaxkuHbI. AnetmieH. XHUMHWYECKUE CBOMCTBA areTUJIcHa: TOPEHHUE,
oOecliBeunBaHUE OPOMHOM BOJIbI, MPUCOECIMHEHUN XJIOPOBOAOPOJa M THApATALHA.
IIpumeHeHne aneTWwieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas M30MeEpUsS C
aJKaJIMCHAMMU.

Apenbl. benzon. Xumudeckue CcBoHcTBa O€H30ja: TOpPEHHE, PEAKIUH
3aMmenieHusi  (raJioreHupoBaHue, HUTpoBaHue). [IpuMenenue OeH30Jla HAa OCHOBE
CBONCTB.

IIpupoaHbie HMCTOYHMKH  yrJjeBoaopoaoB. lIpupoaneii ra3: cocras,
MIPUMEHEHUE B KAaueCTBE TOILIMBA.

Hedts. CoctaB u mepepabotka nedtu. [leperonka nedru. Hedrenpomykror.

Jemoncmpayuu

['openne meTaHa, STUIEHA, AallETUJICHA.

OtHolIleHHEe MeTaHa, OJTWJeHa, aleTwieHa W OeH3ojla K pacTBOpam
MepMaHraHara Kajius u OpoMHOM BOJIE.

[lonydyeHne HSTuneHa peakUMed Jeruaparaluy  dTaHoja, AaleTUIeHA —
TUAPOJIM30M KapOuia KaJlbLHsl.

Paznoxenune kaydyka NpuU HarpeBaHWHU, HMCIBITAHUE MPOIYKTOB PA3JI0KEHUS
Ha HENpEeJETbHOCTb.

Konnexkuus oOpasnoB Hedptn u HedrenpoaykToB. Komnexkuus «KameHHbIH
YIroJib Y MPOAYKIMS KOKCOXUMUYECKOTO MTPOU3BOJICTBAY.

Jlabopamopnwie onvimaol
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1. O3HakoOMIJICHHE C KOJUICKITMEH o0pa3ioB HETH U MPOAYKTOB €€

nepepadboTKHU.
2. O3HaKOMIIEHHE C KOJUIEKIIMEH KaydyKoB U 00pasiiamMu U3Jeauil u3
PE3UHBI.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBmwio B. B. MapkoBaukoBa. Krnaccudukamus ©u Ha3HaYeHUE KaydyKoB.
Knaccudukanus v Ha3HaueHue pe3uH. Bynkanuzanus kaydyka.

[lomyuenne ameTuiaeHa MHUPOJIM30M METaHa H  KapOUIHBIM  CIOCOOOM.
Peakumss ~ mommmepusanmu — BuHWIXnopuza.  [lomuBuHmMnxmopua U €ro
npuMeHeHue. Tpumepuzanus aneTuiieHa B O€H301.

[lonsitTue 00 oskcTpakuuu. BoccTaHoBneHWe HUTPOOEH307a B AHHIIWH.
I'omonornueckuii psg apeHoB. Tomyon. Hutposanue tonyosna. TpoTui.

OcHOBHBIC HAMPABICHUS MPOMBIIIICHHON MepepaOOTKHU MPUPOTHOTO rasa.

[TonyTHbIi HeDTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl MPOMBINIIICHHOW TIEepepabOTKH HEPTH: KPEKUHT, pPUDOPMUHT.
OxTaHOBOE YMCIIO OEH3WHOB U METAHOBOE YMCJIO TU3EJILHOTO TOTINBA.

KokcoxuMnueckoe nporu3BOACTBO U €ro MPOTYyKIIHSL.

2.2.3. Kuciaopojacoaep:xamue OpraHn4ecKue coequHeHs!

Cuuprsl. [lonydenue staHona OpoKeHHEM TIIOKO3bI U THApaTaIlluell dTUJICHA.
['unpokcunpHas rpymnna kak ¢yHKUMoHanbHas. [loHsiTHE O TpenenbHbIX
OJHOATOMHBIX CIHUPTaX. XMMHUYECKHUE CBOMCTBA JTAHOJIA: B3aUMOJICMCTBUE C
HaTpUEeM, O0pa30BaHUE MPOCTHIX U CIOXKHBIX 3(UPOB, OKHCICHHE B aJbACTHU/I.
IIpuMmeHeHne 53TaHONA HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS IJIA
OpraHM3Ma YeJI0BEKA U MPEAYIIPEKICHUE.

I'muuepuH kak TOpeACTaBUTENb MHOTOATOMHBIX CHUPTOB. KadecTBeHHas
peakuusi Ha MHOTOATOMHBIE CIUPTHL. [[puMeHenune raunepuHa.

®enon. Ousnyeckne W XUMUYECKHe CBoOWCTBa (eHona. Bzaumuoe BnusiHue
aTOMOB B MoJeKkyine ¢eHosa: B3aUMOJEHCTBUE C THUIPOKCUIOM HATpUsi U
azoTHOM kucioToil. [I[puMenenue peHona Ha OCHOBE CBOMCTB.

Aabaeruabl. Ilonstue o0  ampaerupax. AJbIETHIHAs — rpynma  Kak
bynkunoHansHas. Dopmanbaerua 51 ero CBOWCTBA: OKUCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAaHOBJICHME B COOTBETCTBYIOUIUH CIUPT.
[TomyyeHune anbpAErMAOB OKHUCICHUEM COOTBETCTBYHOIIMX CIUPTOB. [Ipumenenue
(dbopmaiiblieruia Ha OCHOBE €r0 CBOMCTB.

Kapo6onoBbie kucorhl. [lonsitue o kapOOHOBBIX KucioTax. KapOokcuibHas
rpymmna kak ¢GyHKIHOHaNbHasA. ['oMoIorudecKkuil ps MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. [lonmydeHue KapOOHOBBIX KHCJIOT OKHMCIEHUEM allbJIETHIOB.
XVMMHUYECKHE CBOWMCTBA YKCYCHOM KHCIOTHI: OOIHME CBOWCTBA C MHUHEpaIbHBIMU
KHCJIOTaMU U peakuus 3Tepudukanuu. [I[puMeHeHrne ykCyCHOM KHCIIOThI HA OCHOBE
CBOWCTB. BpIcIne )XKHpPHBIE KHUCIOTHI

Ha MIPUMEPE MAITBMUTUHOBOM U CTEAPUHOBOM.

Caoxuble 3¢upsl u xkupbl. [lomydeHune ClOXKHBIX 3(QUPOB peakIueit
srepudukanmu. Crnoxabie 3pupbl B IpUpoje, ux 3HadeHue. [[puMeHeHne CIoKHbBIX
7(UPOB HA OCHOBE CBOMCTB.
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Kupsl kak cnoxsbsle d¢upsl. Kinaccuduxamus xupoB. XUMHUECKHE CBOICTBa
KUPOB: TUAPOIU3 U TUAPUPOBAHUE KUIAKHUX KUPOB. [[puMeHeHne KUpPOB HA OCHOBE
CBOMCTB. MbLIa.

YraeBoabl. VYrieBojabl, HUX KilaccupUKalMsa: MOHOcaxapuasl (TIHOKO3a,
bpyKTO32a), TMcaxapuasl (caxaposa) U Mmojaucaxapuabl (KpaxMall U 1eJII0103a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOM (QyHKIMEH —  allbIeTUIOCIIHPT.
XHWMUYECKHE CBOWCTBA TIJIIOKO3bl: OKHCJIEHHME B  TJIIOKOHOBYIO  KHCIOTY,
BOCCTaHOBJICHHE B COPOUT, CIUpTOBOE Opokenue. [IpuMeHeHne rIFoK036l Ha OCHOBE
CBOJWCTB.

3HaueHue YrJieBOJOB B KUBOW NpUPOJEC U XU3HM uyenoBeka. [loHsTue o
peaKUMAX MOJHMKOHJICHCAUMM W THUAPOJM3a Ha MPUMEPE B3aUMONPEBPAILICHUM:
[JII0KO3a <=>T0JIncaxapu.

Hemoncmpayuu

OkucrieHue crupTa B aJIbJIETU/I.

KauecTBeHHBIE peaKIIUM HA MHOTOATOMHBIE CLIUPTBHI.

PactBopuMocCTh (eHoIa B BOJIe TP OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsie peakuuu Ha (HEHOM.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIFOKO3BI.

OkucrieHue anpIeTu0B U TIIOKO3bl B KHCIOTY C MOMOIIBIO THAPOKCUIA MEIH
(IT). KauecTBennas peakuus Ha kpaxmai. Kosmekuus 3pupHbIX Macel.

Jlabopamopnsie onvimaol

1. PactBopenne riminepuHa B BOAE U B3aMMOJCUCTBHE C
ruapokcuom meau (I1).

2. CBoiicTBa  YKCYCHOM  KHCJIOTBHI, OOIIME CO CBOMCTBAMH
MUHEPaIbHBIX KHCIIOT.

3. JlokazarenbCTBO HEMPEAEIbHOTO XapaKTepa KUIKOIO KUPA.

4. KauecTBeHHas peakius Ha Kpaxmall.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie 3INEMEHMbL COOEPHCAHUA.
MeTunoBslii CIIUPT W €ro HCIOJIb30BAHHE B KAayECTBE XUMHUYECKOTO CBIPbS.
TokcuuHOCTh METaHONA M NpaBHJa TEXHUKH OE30MaCHOCTH Mpu paboTe C HUM.
OTUJIEHTJINKOJIb W €ro MNpUMEHEHHE. TOKCHYHOCTh JTHJICHIVIMKOJIA M IpaBHiIa
TEXHUKH 0€301MaCHOCTH Mpu paboTe ¢ HUM.

[Tomyuenue ¢eHona W3 MPOAYKTOB KOKCOXMMHYECKOTO IPOU3BOJCTBA U U3
OeH3zouna.

[Tonukonnencarust hopmanpaeruga ¢ GeHoiaoM B ¢GeHoI0PpopMaIbACTUIHYIO
cmoiy. Aueranpaerun. llonstTue o keroHax Ha npumepe aneroHa. [Ipumenenue
aleTOHa B TEXHUKE U MPOMBIIICHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHCIIOT (ILABEJIEBOM KHUCIOTHI KaK ABYXOCHOBHOM,
AKpUJIOBOM KUCIJIOTHI KaK HEMpeAeIbHON, OEH30MHOM KUCIOThHI KaKk apOMaTHUECKOM ).

[InenkoobOpa3yromue wmacia. 3aMeHa JKHPOB B TEXHUKE HEMHUIICBBIM
celpbeM. CHHTETHYECKHE MOIOIIHE CPEACTBA.

Momnounokucinoe  OpokeHHe — IIIOKO3bl.  KHCIOMOnO4YHBIE — MPOIYKTHI.
CunocoBanue kopMoB. HurpoBanue nemnosnossl. [Iupokcuims.
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2.2.4. A3oTconepxaiiye OpraHudecKue coeJuHEeHHU.
IMoaumepbl

Amunbl. [lonstue 06 amuHax. AnudaTuyeckue aMHHbI, UX KiacCuPuKauus M
HOMEHKJIaTypa. AHWIMH KakK OpraHndeckoe ocHoBaHue. [lonydeHwe aHWIMHA U3
HUTPOOEH301a.

[IprMeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKHUCIOTHI Kak ampoTepHble TU(YHKIIMOHAIbHBIC
OPraHUYECKUE COCAUHEHUSI. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOACHCTBUE
C IIeJI0YaMu, KUCIIOTaMU U JIPYT C JpyroM (peaxuus noaukonaeHcamun). llentuanas
CBSI3b U MOJUIICTITHIBI.

[IpumeHeHne aMMHOKHUCIOT HA OCHOBE CBOKCTB.

Beaku. IlepBuunas, BTOpuyHas, TPETUYHAs CTPYKTYpbl OEJIKOB. XHUMHYECKUE
CBOMCTBa O€JKOB: TOpPEHUE, JIeHATypalus, THUIPOJU3, LBETHBIE PEaKIIUH.
buonornyeckue QyHKIIMM OEITKOB.

IMonumepsl. benku u nmonucaxapuabl Kak OHMOMOIHUMEPHI.

Ilnactmaccebl.  IlonydyeHne MOIMMEpPOB  peakuuend MOJUMEpU3ALUUA U
MOJIUKOHJEHCAIMU.  TepMOIUIaCTUYHBIE W TEPMOPEAKTHBHBIE  IJJACTMACCHI.
[IpencraBuTenu miacTmacc.

Bosokna, wux kinaccupukanmusa. Ilomydyenue  BosiokoH.  OTAenbHBIE
MIPEACTABUTENN XUMHYECKUX BOJIOKOH.

Hemoncmpauuu

B3anMopaeiicTBHe aMMHuaKa U aHWJINHA C COJITHOM KHCIIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTenbCTBO HAMUMs (PYHKIIMOHAJIBHBIX TPYII B paCTBOPAX aMUHOKHUCIIOT.

PacTtBOpeHue u ocaxaeHue OEIKOB.

L{BeTHBIE peakuuu OENKOB.

['openue nTuubero nepa U WepCTIHON HUTH.

Jlabopamopnvie onvimuol

1. PactBopenue 6e1KkoB B BOJIE.
2. Oo6napy:xeHue 6eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
3. Jlenatypanuss pactBopa Oejlka KypHHOTO SIla CIHPTOM,

pacTBOpaMu COJIeH TSKEJbIX METAJIOB U MPU HarpEeBaHUU.
Ilpakmuueckue 3anamusn
1. Pacrnio3HaBaHue miaacTMacc v BOJIOKOH.
2. Pemenue 3ana4 Ha BbIBOJ ()OPMYIT OPraHMUYECKUX BEILIECTB.
Ilpopunvuvie u npogheccuonanvno 3nauumvle INEMEHMbL COOEPIHCAHUA.
AMuHOKanpoHOBas KucioTa. KampoH kak mpencTaBUTENh MOJTMAMUTHBIX BOJIOKOH.
Hcnonb3oBanne Truaponn3a OCEIKOB B MPOMBINIICHHOCTH. [loMMBHHUIXIOPU,
nonurerpadTopITUieH  (TedIioH). ®eHosnopopManbIeruIHbIE MJ1aCTMAacCCHhl.
Henmynouna. IlpombinuieHHOE MPOU3BOJCTBO XUMUYECKUX BOJOKOH.
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3.Pexomenyembie TeMbl pedepaToB (10KIaA0B), HHAMBUIYAJIBHBIX IPOEKTOB.

1. buorexHosOTHs U TeHHasi HHXKeHepus: — TexHojorun X XI Beka.
2. HanorexHonorus Kak TPUOPUTETHOE HAIpaBJICHUE pPA3BUTUS HAYKH W

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 1. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . >

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PUIUKOB-AICPIIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne pagrOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSAX.

10 PeHTreHoBCKOE U3ITydYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana  okpyxaromei  cpeapl  OT  XMMHUYECKOrOo  3arpsi3HEHHS.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

14.TIpumeHeHre TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble CUCTEMBI, HUX KilacCHU(PUKAIMs U HUCIHOJb30BaHUE B
po(heCcCUOHATIBHOM e TEIbHOCTH.

17.KocMmeTtnuueckue renm.

18.IlpumMeHenune CycreH3uid U SIMYJIbCHIA B CTPOUTEIBCTBE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Mcnonp30BaHne MUHEPAJbHBIX KHUCIOT HA MOPEANPHUITHIX Pa3IMuHOrO
poQuIs.

27.OKcupl U COJIM KaK CTPOUTETHHBIC MATEPUAIIBI.

28.Ucrtopus rurca.

29.11oBapeHHas cOJIb KaK XUMUYECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHUE AIIEKTPOIMN3A: paduHUpOBaHUE,
raJIbBaHOIIACTUKA, TaJIbBAHOCTETHS.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2neKTPOTUTHYECKOE MOTyUYeHHE U paQUHUPOBAHIE METH.

©ONDUIA W
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38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponp MeTamsioB B UCTOpUM  4YeJOBeUeCKOW 1uBHMim3anuu. Hcropus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

40.McTopusi 0TeUeCTBEHHOM I[BETHOM MeTaTypruu. Pojas MeTallyioB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3sp u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKkTbl UCIOIb30BaHUS YIJIEBOJAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS U pa3padOTKHU Ta3oBbIX U HE(QTAHBIX MECTOPOKICHHUM B
Poccuiickon ®@enepanum.

53.XuMus yriaeBoIOPOAHOTO CHIPhS 1 MOSI OyayIasi mpogeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €r0 BUJIbI 1 Ha3HAUYCHUE.

55.CuHTeTHYECKNE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOU3BOJICTBO U €r0 pOJib B HAYYHO-TEXHHUYECKOM
mporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58.Hepts w® ee  TpaHCHOPTUPOBKA KaK  OCHOBAa  B3aWMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHOM JINCIUTLTAHBI

4.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

(o4HOE oT/HEIeHHE)

Bun yuyeOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass HAarpy3Ka (Bcero) 117
O0s13aTe/IbHASI Ay TUTOPHAN YUeOHAsh Harpy3Ka (Bcero) 78
B TOM YHCIIE:
nabopaTtopHbie PabOTHI 26
MPaKTHYECKUE pabOThI 4
KOHTPOJIbHBIE pabOThI 1
KypcoBas paboTa (IpoekT) (eciau mpeaycCMOTPEHO) -
CamocrosiTe/ibHasi padoTa cTy/AeHTa (BCero) 39
B TOM YHCIIE:
CocraBieHue nmpe3eHTalui 8
CocraBieHre KpOCCBOP/IOB 8
CocTaBiieHHE TECTOB 7
CocTaBieHne CXeM-KOHCIIEKTOB 8
PedeparuBnas pabora 8
ATtTectanus 1o JUCIUILINHE /3
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5. TemaTuueckoe miannpopanue yyeoHoi gucunmimubl OY /1 10 «Xumusi» noaAroTroBKy Criel{iajaucToB CPeaHero
3BeHa cnennajgbHocTH 23.02.01 «Opranuszanms nepeBo3oK U ynpapJjieHHe HA KeJTe3HOA0POKHOM TPAHCIOPTe»

(ouHOE oT/HEIeHHE)

Makc. KosmnyecTBO ay1IMTOPHBIX 4aCOB
yueo.
H Harpys CamocrosiTe/ibHasA MpakTHaeckue
aHMeHOB::;:e PANICIOR | Ka paﬁoT?qcaTguenTa Be Teoperuyeck (cemuHapckue) 1 KypcoBoe
CTyJeHTa ero oe o0yueHHe J1adopaTopHbIe NMPOEKTHPOBAHME
3aHATHA
(4ac)

BBeaenne 45 15 3 3 -

Pazpen 1. O6mas u 60 20 40 22 18
HeOpraHu4vecKasi XuMusi

Tema 1.1. OcHOBHBIE OHATHUS U 3 1 2 2 -
3aKOHBI XUMUHU

Tema 1.2. Ilepuognueckuii
3aKOH U IIEPUOJNYECKAs CUCTEMA
XUMHUYECKUX 3JIEMEHTOB 45 1,5 3 2 1
J.1.MenneneeBa u cTpocHuE
aToMa

Tema 1.3. CtpoeHue BemiecTBa 7,5 25 5 3 2

Tema 1.4. Boga. PacTBopbl. 75 25 5 4 1
DNEKTPOIUTHYECKAS AUCCOLUALIHS

Tema 1.5. Knaccudukanus
HEOPraHUYECKNUX COEAMHEHNUN U UX 18 6 12 5 7
CBOMCTBA

Tema 1.6. Xummdeckue 12 4 8 4 4
peakuuu

Tema 1.7. Mertannsl u 75 25 5 2 3
HEMeTaJlIbl




Paznen 2. Oprannyeckasi
XMMHUSA

52,5

17,5

35

23

12

Tema 2.1. OcHOBHBIE TOHATHS
OpraHUYEeCKON XUMHUH U TEOPUS
CTPOCHHUS OPTaHHYECKHUX
COCIUMHECHUI

10,5

3,5

Tema 2.2. Y1i1eBoAOPOABI U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopon
coJiepKaline OpraHnuecKue
COEIUHEHHUS

15

10

Tema 2.4. AzoTconepxariue
OpPraHUYECKUE COCTUHEHHUSI.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48

30




6.XapakTepucTHKa OCHOBHBIX BUA0B Y4eOHOI 1esITeJIbHOCTH CTYIeHTOB

Conep:xanue XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/IEHTOB
00y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHII)

Ba:kneiimue YMeHue faBaThb  ONpPENEIEHHE W ONEpPUPOBATh  CIEAYIOIIHUMU

XHMHYecKHe XUMHUYECKHUMHU TOHATUSIMHU: BEIIECTBO, XUMHMYECKUH 3JIEMEHT, aTOM,
MOHATHSA MOJIEKYJIa, OTHOCHUTEJIbHbIE aTOMHAasi W MOJEKYJISIpHAsT MAacChl, HOH,

AJUTOTPOMHSI, W30TOMbI, XUMHUYECKasi CBS3b, AJNEKTPOOTPHUIATEIHLHOCTD,
BaJICHTHOCTb, CTENEHb OKMCIEHHUS, MOJIb, MOJIApHAs Macca, MOJSPHbIN
o0beM ra3oo0pa3HBIX  BEIIECTB, BEIIECTBA  MOJEKYJISAPHOTO U
HEMOJIEKYJIIPHOIO CTPOEHUS, PacTBOPBI, IEKTPOJIUT U HEINEKTPOJIMT,
AIIEKTPOJIUTUYECKAs] JIHUCCOLMALIMS, OKUCIUTEIh U BOCCTAHOBHUTEIb,
OKHCIICHHE W BOCCTaHOBJICHUE, TEIUIOBOW A(PQPEKT peakiuu, CKOPOCTh
XUMHUYECKON peaklliy, KaTallu3, XMMHUYECKOe PAaBHOBECHE, YIIEpOIHBIN
CKeJeT, QyHKIIMOHAIbHAS TPYITa, H30MEpHsl, TOMOJIOTHS

OcHoOBHBIE 3AKOHBI
XUMHUH

dopMyIHpOBaHUE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB U MOCTOSHCTBA
COCTaBa BEIIECTB.

VYcTaHOBKa MPUUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

ATHX 3aKOHOB M HAIIMCAaHUEM XUMHYECKHX (OPMYI U ypaBHEHUH.
VYcTaHOBKa 3BOJIIOLIMOHHON CYIIHOCTM MEHJIEJIEEBCKOW U COBPEMEHHOM
dbopmynupoBok  nepuoamdeckoro 3akoHa J[. WM. Menneneesa.
OObsicHeHHe  (U3WYECKOTO CMBICIIAa CHMBOJHKH  MEPUOJUYECKON
Tabnuiel  xumudeckux oanemenToB JI. W. MenpgeneeBa (HOMepoB
DIIEMEHTa, Tepuoja, TPYMIMbl) U YCTAaHOBKA MPUUYMHHO-CIICICTBEHHON
CBSI3W MEXKIY CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMHU W3MEHEHUS
CBOICTB 3JIEMEHTOB W O0Opa30BaHHBIX WMH BEIIECTB B MEPUOAAX U
rpyIIax.

XapakTepucTrKa SJI€MEHTOB MAJIbIX U OOJBIINX MEPUOJIOB MO UX
nostoxkeHuto B Ilepnognueckont cucreme JI. . Menneneesa

OcHoBHBIC TeOpuHn
XHUMHUHU

YcTraHoBKa 3aBUCMMOCTH CBOMCTB XHMHYECKHMX BEIIECTB OT CTPOECHUS
aTOMOB 00Pa3yIOUIUX UX XUMUYECKUX DJIEMEHTOB.

XapakTepucTuKka  BaXXKHEWIIMX  THUIOB  XUMUYECKUX  CBS3€M U
OTHOCHUTEIILHOCTH 3TOM Turonoruu. OObsCHEHUE 3aBUCUMOCTUA CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTALUIMYECKUX PELIETOK.
@opMyJMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUH JJIEKTPOJIUTUUYECKOU
JACCOLMAMA W XapaKTEpPUCTUKAa B CBETE JTOM TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX coeAuHeHu. DopMynupoBKa
OCHOBHBIX IIOJIOKEHUN TEOPUU XUMHUUYECKOTO CTPOEHUSI OPraHUYECKUX
COEIMHEHUHN U XapaKTepUCTUKA B CBETE€ ATOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COEIUHECHUIN

Bakueiinime
BellecTBa U
MaTepHuaJIbl

XapakTepucTuka COCTaBa, CTPOEHHUS, CBOWCTB, TMOJY4YEHHUS U
npuMeHeHus BaxHedmmx metawwioB (IA u II A rpynn, amomuHus,
’Kele3a, a B €CTECTBEHHOHAYYHOM Ipoduiie 1 HEKOTOPbIX d-371eMEHTOB)
U UX COCUHEHUMN.

XapakTepucTuka COCTaBa, CTPOCHHs, CBOWCTB, TMOJY4YeHHUS U
npuMeHeHns BaxkHenmmx HemetawwioB (VIIL A, VIIA, VIA rpymm, a
Takke azora W ¢ocdopa, yriepomga W KpPEeMHHUSA, BOJAOPOAA) M HX
COCIMHECHU.

XapakTepucThKa CcOCTaBa, CTPOCHMS, CBOWMCTB, TMOJYy4YeHUA U
IPUMEHEHHS  BaXHEMIIMX  KJIACCOB  YIJIEBOJOPOAOB  (AJIKaHOB,
LIUKJIOQJIKAHOB, AJIKEHOB, aJKUHOB, APEHOB) U UX HauboJjiee 3HaYMMBbIX B
HApOIHOXO35ICTBEHHOM IUIaHE IIPEICTaBUTEIICH.




AHaJIOTUYHAs XapaKTEPUCTUKA BAKHEUIINX MpeICTaBUTENEH

JOPYTrUX KIACCOB OPraHMYECKUX COCJUHEHUH: MeTaHOoJa W 93TaHoJja,
CJIIO)KHBIX 3(UpOB, JXKUPOB, MBUI, albJIerujoB ((opMaabAETHIOB U
aleTalbJern1a), KETOHOB (alleTOHAa), KapOOHOBBIX KHUCJIOT (YKCYCHOM
KUCJIOTBI, JJI1 €CTECTBEHHOHAYYHOI0 POl NpeicTaBUTeNed Apyrux
KJIACCOB KHCJIOT), MOHOCaXapua0B (IJIFOKO3bI), JUCaXapHui0B (caxapos3sl),
HoJMcaxapua0oB (KpaxMaja M LEJUI0JIO3bl), AaHWJIMHA, aMHHOKHUCIIOT,
6€HKOB, HCKYCCTBCHHBIX W CHUHTCTUYCCKHUX BOJIOKOH, Kay4yKoOB,
1acTMace

Ku3HEeHHBIH MUK
KJIETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

YMeHne caMOCTOSITENIbHO UCKaTh JOKa3aTeabCTBAa TOIO, YTO KJIETKa —
JJIEMEHTapHas  JKMBasi ~ CUCTEMa M OCHOBHasg  CTPYKTYpPHO-
(GyHKIMOHAIbHASL €AMHUIIA BCEX KUBBIX OPraHU3MOB

XUMHYECKUN A3BIK U
CHMBOJINKA

Hcnons3oBanne B yueOHON U POPECCHOHATBHON ACSITETLHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJIMKH.

Ha3BaHue M3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM WM MEXAYHApOIHOU
HOMEHKJIATYpE U OTPAKEHUE COCTaBa 3TUX COCIUHEHUH C MOMOLIBbIO
XUMHYECKHX (opmyn. OTpakeHHe XMMUYECKHX TPOLECCOB C MOMOIIBIO
YPaBHEHUH XMMHUYECKUX peaKkLui

XuMmuuyeckue
peakuumn

OOBsICHEHHE CYITHOCTH XHMHYECKHX TporeccoB. Kiaccudukarus
XUMHUYECKUX PEAKUUMUA IO pa3IMYHbIM MPHU3HAKAM: YHCIY U COCTaBY
MPOJAYKTOB W PEAreHTOB, TEIUIOBOMY 3¢ (heKTy, HampaBleHHIO, ¢ase,
HaJIUYMIO KaTalu3aTopa, U3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
00pa3yromux BeIecTBa.

YcTaHOBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B THIIOJIOTHH PEAKIIHMA s
HEOpraHWYeCKOW U opranudeckort xumuu. Knaccudummkanus BenecTs u
MPOLIECCOB C TOYKHM 3pPEHHUS OKHUCIEHHUS-BOCCTaHOBIEHMs. CocTaBlieHue
YpaBHEHUH peakiui

C TIOMOIIBI0 METOJIa ANEeKTpoHHOTro Oananca. OObsICHEHHE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM PEaKIUU U MOJO0KEHUS XUMUUECKOTO PAaBHOBECHS
OT pa3INyYHbIX (AaKTOPOB

XuMH4YecKHi
IKCIEPUMEHT

BrmosHeHe XMMHUYECKOTO OKCIICPUMCHTA B IIOJITHOM COOTBCTCTBHUH C
npaBUIaMu 0€30MaCHOCTH.

Habmronienue, Gukcanus 1 onucaHue pe3ysibTaToB POBEIEHHOTO
HKCIIEPUMEHTA

Xumuueckas
uHpopmanus

[IpoBeneHne caMOCTOSATENBHOIO TOMCKAa XUMHYECKOH HHGpOpManuu c
UCIIOJb30BAaHUEM  PA3JIMYHBIX  HWCTOYHUKOB  (HAY4YHO-TIOIYJISIPHBIX
W3/IaHW, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa).
Hcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJNOTUH s 00paboTku U
nepesaul XuMU4ecko MH(OpMAallUK U €€ MPEeACTaBICHUS B Pa3IMYHBIX
dopmax.

Pacuérnl no
XHMHYECKHM
¢popmyaam n
YPABHEHUSIM

VYcraHoBKa 3aBUCMMOCTH MEXAY Ka4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMH XUMHUYECKHMX OOBEKTOB M MPOIIECCOB. PerieHne pacueTHBIX
3a/1a4y 10 XUMUYECKUM (OpMyJiaM B YpaBHEHUSIM




IpoduasHoe u
npogeccHOHATBLHO
3HAYMMOe
coJepiKaHue

OOBsicHEHNE XUMUYECKUX SIBIICHHUH, IPOUCXOSIIUX B IPUPOJIE,

OBITY U Ha IPOU3BO/ICTBE.

OmnpeneneHne BO3MOXHOCTEN MPOTEKAHUS XUMUYECKUX NPEBPALLEHUI B
Pa3IMYHBIX yCIOBHSIX.

CoOmtoneHne TMpaBWJ  HKOJIOTUYECKM TPAMOTHOTO IOBEICHHS B
OKpY:Kalolleu cpene.

OneHka BIUSHUS XMMMUYECKOTO 3arps3HEHMs] OKpY’KAIOLIEH cpeibl Ha
OpraHM3M 4€JI0BEKa U IPYI'He KUBbIE OPraHU3MBI.

Cobmtonenne mpaBuwil  0e30MacHOr0 OOpamlieHdss C TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

[ToaroToBka pacTBOpOB 33JaHHOW KOHIIGHTpaUud B OBITY U Ha
IIPOU3BOJICTBE.

Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOH HH(DOpMAITHH,
MOCTYNAKOIEH U3 pa3HbIX HCTOYHUKOB




7.Y4e0HO-MeToAuYeCKoe
N matepuajbHO-TEXHHYECKOE 00ecredeHue
NPOrpamMMbl y4eOHO# JMCIHIIIHHbI
«XuMUA»

OcBoenue paboueld nporpammbl yueOHoU aucuumuinabl OY][.10 «Xumus»
OpeanojaraeT HajJuyhe B TEXHUKyME KaOWHETa XUMUM C JlabopaTopueil u
7a00paHTCKOM KOMHATOM, B KOTOPOM  HMMEETCS  BO3MOXKHOCTb  0OECHEYHTH
cBoOoaHbI goctynm B MHTepHeT BO BpeMs y4yeOHOro 3aHATHS U B TEPUOJ
BHEYUEOHOW JAESITeTbHOCTH 00yUYaIOIUXCA.

[lomenienne  kabuHeTa  yAoBieTBOpseT  TpeboBaHusiM  CaHHMTapHO-
anuAeMuosiorndyeckux npaBwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM 000PY/I0BaHUEM, YKA3aHHBIM B HACTOAILLMX TPEOOBAHUAX, B TOM
YyHUClIe CHEUUATU3UpPOBAHHOM y4yeOHOHM MeOenblo M CpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA VIS BBIMIOJIHEHHUSI TPeOOBaHUW K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypajJbHble OOBEKTHI, MOJAEIU, NPUOOpPHl U HAOOPHI JUIsI MOCTAHOBKU
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IeYaTHbIE CPEJCTBA OOYUCHMUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OUOIMOTEYHBIN (HOH/.

B Oubnuoteunbiii GoHI BXOAAT YUYEOHUKH, YU4E€OHO-METOIMYECKHE KOMIUIEKTHI
(YMK), o6GecneunBatomue ocBoenue ydeOHoW nuctmmuinHbl OV .10 «Xumusy,
PEKOMEHJOBaHHBIE UJIM JAOIMYIIEHHbIE JIJIsl UCIIOJIb30BAHUSI B TEXHUKYME.



8.0cHOBHBIC HCTOYHUKH M JIUTEpPaTypa
Pexomenayemas iureparypa
s npenodasamens
O®enepanbublii 3akoH  oT 29.11.2012 Ne 273-®3 «0O6 oOpa3zoBaHuud B
Poccuiickoit ®@enepanun». [lpukaz MunucrepcrBa oOpazoBanus u Hayku PD ot
17.05.2012 Ne 413 «O0 yrBepxkaeHud GeaepaibHOIO TOCYAAPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa CPpeHEro (IMOJHOT0) 0011Iero 00pa3oBaHUs.

[Tpuka3 MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM H3MeHeHuid B Ilpuka3 MwunuctepctBa oOpa3zoBaHus U Hayku P@O or
17.05.2012 Ne 413 “O6 yrBepxkaeHun (HeaepaIbHOro TOCYJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (MIOJTHOT0) 0011Iero 00pa3oBaHUs ».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B cdepe MOArOTOBKH
pabouux xagpoB u JAIIO Munob6puayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu MO OpraHU3alMK TOJIYYEHHUs CPEIHEro OOIIero oOpa3oBaHUs B
mpejeniax OCBOEHHUs 00pa3oBaTENbHBIX MPOTrpaMM CpPEIHEro MPOPECCHOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTIO OOIIEro oOpa3oBaHUS C Y4YETOM TpeOOBaHMIA
benepalibHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOM
poQeCCuu WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.

- T'abpuensu O.C. Xumusa nansa npodeccuit U CHEUATBHOCTEH TEXHUYECKOTO
npodwrst: yaeonuk / O.C. I'abpuensa, U.I'. OctpoymoB. — 6-¢ m3a., crep. — M.:
N3 parensckuit ueHTp «Akanemus», 2013. — 256 c.

- 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeesa H.M.; mox pexn. O.C.
["abpuensna. M. : U3parenbckuii ieHTp «Akamemus», 2013.

- ['abpuensn O.C., JIpicoBa I'.I'. Xumus B TecTax, 3ajauax U yOpaKHEHHUIX: y4eOHOE
nmocodue I YYPESKICHUNM CpenHero mpodeccuoHambHOTO o0pa3oBaHus- M.:
N3narensckuil ueHTp «Akanemus» , 2014.- 224 c.

s cmyoenmos
- I'abpuensn O.C. Xumus s npodeccuili U CrneruaibHOCTEH TEXHUYECKOTO
npoduns: yueOnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6-¢ uzgd., crep. — M.:
N3narenbckuii ieHTp «Akagemus», 2013. — 256 c.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii U CHeruatbHOCTEH €CTECTBEHHOHAYYHOTO MpOoduisi: y4eOHUK JJI CTY.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Labpuensn  O. C., Ocmpoymos H. I Xumms gns  npodeccwit  u
CHEIUATBPHOCTEH  COIMATbHO-9KOHOMUYECKOTO W TYMAaHHTApPHOTO  TpOQuIIeH:
y4eOHMK IS CTYI. ydpexaeHui cpen. mpod. obpazoBanus. — M., 2014.



Epoxun FO. M. Xumus: 3agaun W ynpaKHEHUs: ydeb. mocoOue s CTYy.
yapexJIeHu cpen. mpod. odbpazoanus. — M., 2014.
HuTepHeT-pecypcehl
- T'abpuensan O.C. Xumus g npodeccuid U CrenuaibHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. TI'abpuensn, U.I'. OctpoymoB. — 6-e uzn., crep. — M.:
N3narenbckuil neHTp «Akanemus», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

Tabpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,Jlopogheesa H. M. TlpakTukym:
yueb. mocobue st CTyA. yupexjaeHud cpen. npod. obOpazoBanusi. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun FO. M., Kosanesa M. b. Xumus mig npodeccuii W crneruaibHOCTe!
TEXHUYECKOTO M €CTECTBEHHOHAyYyHOro  Impoduiie: y4eOHUK JUIi  CTY/I.
YUPEKICHUI cpe. pod. obpazoBanuss. — M., 2014,
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

Epoxun FO. M. Xumusi: 3agauv W yhOpaxHeHus:: yuyeO. mocolue sl CTY/I.
yupexaeHuil cpen. npod. odpazoanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

www.alhimikov.net (O6pa3zoBaTenbHbIN CAUT JUTS IIKOJLHUKOB).

http://www.chem.msu.su/rus/elibrary/ (s3nekTpoHHast OUOIHOTEKA 10 XUMHH )

http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMUKH B XHMHUSD) )

http://www.hemi.nsu.ru/ (OcHoBbl xumun. IHTEpHET-Y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHbIH CANT IS IKOJIBLHUKOB U CTYICHTOB)

http://www.consultant.ru/document/cons_doc LAW_ 140174/ ( ®enepaibHbIil 3aKOH
oT 29.12.2012 Ne 273-®3 «O6 obOpazosanuu B Poccuiickoit deneparumy )

http://base.garant.ru/70188902/ ( Ilpuka3 Muno6puayku Poccun ot 17.05.2012 No
413 «O06 ytBepxkaeHUH (henepaibHOrO rOCyIapCTBEHHOTO 00Pa30BaTEIIHLHOTO
CTaHJapTa cpeaHero (MoJHOro) o0IIero oopa3oBaHus» )

http://base.garant.ru/70866626/ ( Ilpuka3 MunooOpHayku Poccuu ot 29.12.2014 Neo
1645 «O BHecenun uzmeHenui B [Ipuka3 MunuctepcTBa o0pa3oBaHus U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O0 yTBepxkaeHun ¢eaepaibHOro
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roCyIapCTBEHHOI0 00pa30BaTEeIbHOTO CTAHApTa CPEIHETO (TIOTHOTO) OOIIEro
oOpazoBaHUs» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
AW&N=178285&rnd=0.47311589198167914#06465699224871486 (ITucbmo
JlemapTamMeHTa rocyJapcTBEHHOM MOJUTUKU B cpepe MOArOTOBKU paboyux KajpoB U
JI1O Muno6puayku Poccuun ot 17.03.2015 Ne 06-259 «PexkoMeHnnanuu mo
OpraHu3alluy MOTYYEHUsI CPEHETO 00IIero o0pa3oBaHus B Mpeenax OCBOCHUS
o0pa3oBaTeNbHBIX IPOTrpaMM CpeIHETO MPoheCcCHOHANIBHOI0 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHus ¢ y4eTOM TpeboBaHuM (henepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMOi MPOPECCUuu WiH
CIEUUAIBHOCTH CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaHUS» )
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