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PaccmoTpeHo BOpLY,

y4ebHO - MeTOANYECKUM 00beAVHEHNEM / ¢ ampekTop NBMNOY KK ATATC
€CTECTBEHHO-HAY4HOro LmKna B.A.WlyAsFa
«27» Mast 2021 T. . fiilHI WL or 2021 T.
PyKoBoauMTEb E.H.dutbMmoBa 18Nx% \TEQ,/J]

\Y,uun &m 0AA4
PaccmoTpeHa:

Ha 3aceflaH1V NefarorMyeckoro coseta
npotokon Ne 10 ot «31» mas 2021 T.

Pabouas nporpamma 06LLe06pa3oBaTe/ibHON yuebHon ancumnanHel OY/06.06
Xumnsa  npegHasHaveHavMus 419 peansaum 0OCHOBHOMW NPOgecCnoHaibHOM obpa-
30BaTeNlbHON nNporpamMmbl CIMO Ha 6a3e OCHOBHOMO 06Lero o6pasoBaHus ¢ OA4HOBpE-
MEHHbIM MOo/y4YeHeM cpeaHero obLuero obpasoBaHus. lMNporpamma paspaboTaHa Ha
OCHOBE NMPUMEPHOW MPorpaMMbl «XUMUS» ANA NPOJecCMoHa/IbHbIX 06pa3oBaTe/bHbIX
opraHusaumia, asTopbl: abpuensH O.C., KaHAnAAT nejarornyeckux Hayk, npodgeccop
OcTpoymoB W.I".,JOKTOpP XMMUYECKMNX HayK, npodeccop (pekomeHgoBaHa ®PIrAY
«PUPO», 2015) ¢ yuetom PIOC cpeaHero obuiero obpasosaHmsa (Npukas MmHobp-
Haykn Poccum ot 17.05.2012 1. Ne 413) n Tpe6oBaHmin P OC cpeaHero npodeccuo-
Ha/IbHOro 06pasoBaHKsA No cneumanbHocT 23.02.01 OpraHu3aums nepeBo3oK u yn-
paB/ieHne Ha TpaHcnopTe (Mo Bugam) (YTB. NprMkazomMm MuHuCTepcTBa 06pa3oBaHns 1
Haykn P® Ne376 ot 22.04.2014r., 3apeructpup. MnH1UCTepCTBOM toCcTULMK Poccuid-
ckoin defepaunm Ne 32499 ot 29.05.2014r.), YKpynHeHHas rpynna npogeccuii
23.00.00.TexHNKa 1 TEXHONOTMA Ha3eMHOr0 TpaHcnopTa.

OpraHu3aLms-paspaboTUMK: FocyAapcTBEHHOE GHOMKETHOE NPOECCMOHANILHOE
06pa3oBaTe/lbHOE YupexaeHne KpacHOAapcKoro Kpast «AmLLEPOHCKNIA TEXHUKYM aB-

TOMOGWNBHOIO TPaHCNOpPTa U CepBrcax»
Pa3paboTumk: JInHeHKo MagmHa MocudosHa, npenogasatesis  BIMOY KK

ATATC.

(noanuce)
PeLeH3eHThbI:

yl/lénCTéM/M? SJwexk nun

(nognuce)

'wacce- Oe&leie-
Kanudukauus no gunaomy:

(mognwuchb)



COOEP>XAHWE

MMosicCHUTeNbHAsNA 3anuncKa.
O6L1asi xapaKTepucTUKa y4e6Hol AUCUUNNHDI.
MecTo y4e6HOI ANCUMMINHBI B Yy4e6HOM NnaHe

Pe3ynbTaTbl 0OCBOEHUSI YYe6HOW AUCLUNNHBI
- INYHOCTHbIE, MeTanpeaMeTHbIe, MPeAMETHBbIE.

CopaepyxaHne yuebHO ANCUUMNNHBI
C ydeToM npodhu/ia NpodgeccMoHasibHOro obpasoBaHuUs.

TemaTn4yecKoe naaHNUpoBaHue, ¢ onpegesieHMeM OCHOBHbIX
BMJ0B YYeOHOW [eATe/IbHOCTN 00yYatoLLnXCs.

Y4ebHO-MeTOANYECKOE N MaTepUa/ibHO-TEXHNYECKOe
obecriedeHne NporpaMmbl y4e6HON ANCUUNIIVHDI

cTp.

19

20



1.MMOACHUNTE/IbHAA SATNMNCKA

Paboyasa nporpamma paspaboTaHa Ha ocHoBe TpeboBaHwnii PIrOC cpeagHero
06L1ero obpasoBaHus, NPeAbABISEMbIX K CTPYKTYpe, COAepXXaHUo 1 pesysibTaTam
OCBOEHUSI YUEOHOW ANCLMNANHBI «XUMUSI», B COOTBETCTBUN C PeKoMeHJaumMsiMu 1o
opraHusauumn nosyyeHnsa cpegHero obLero obpasoBaHns B Npegesiax 0CBOeHMs obpa-
30BaTe/IbHbIX NPOrpaMM cpefHero nNpojeccnMoHasibHOro obpasoBaHMA Ha 6a3e OCHOB-
HOro o6uero o6pasoBaHUs ¢ y4eToM TpeboBaHWU thefepasibHbIX rocyAapCTBEHHbIX
obpaszoBaTe/ibHbIX CTaHAAPTOB M NosyyYaemon cneymanbHocT 23.02.01 OpraHuzaus
NnepeBO30K M yNpas/ieHWe Ha TpaHcnopTe (Mo BUAam) cpefHero NpodeccMoHaIbHOro
obpasoBaHus (MMCbMO [enapTameHTa rocyaapCcTBeHHON NOIMTUKN B chepe Noaro-
TOBKM paboumx Kagpos 1 MO MuHobpHaykmn Poccum oT 17.03.2015 Ne 06-259) Ha
OCHOBE MPUMEPHOI NporpaMmMbl «XnUMUSI» Anst NPodeccnoHanbHbIX 06pa3oBaTe/IbHbIX
opraHusauuii, astopbl: MabpuensH O.C., KaHAMAAT negarormyeckux Hayk, npogeccop
OcTpoymoB W.IM., LOKTOP XMMUYeCKMNX HayK, npodeccop (pekomeHpgoBaHa @AY
«PUPO», 2015).

Cogep>xaHue nporpammbl «XUMWUS» HanpasB/ieHO Ha JOCTVIKEHWNE CefyHoLLNX
Lenen:

* (hbopMUpoBaHMe y 06y4aroLMXCA YMEHUS OLEeHMBAaTb 3HAYNUMOCTb XMMUYECKO-
ro 3HaHWUA A1 KaXXA0ro YesioBeka,

* (hopMMpoBaHme y 00y4daroLMXCA LIeIOCTHOro NpeacTaBneHns 0 MUpe U Posu
XUMUN B CO34aHNUN COBPEMEHHOW eCTECTBEHHO - HAYYHOW KapTUHbI MUpa; YMeHUS
06BACHATL 00BLEKTbI U MPOLECCHI OKPY>XKAKOLLEN AeACTBUTENIbHOCTU: NMPUPOLHON, CO-
LNaIbHOM, Ky/NbTYPHOW, TEXHUYECKOWN Cpeabl, UCMob3ysa A5l 3TOro XMMMUYecKme 3Ha-
HUS;

* pa3BUTKE Y 00yHaOLLMXCA YMEHUI pa3nnyaTb hakTbl U OLLEHKWN, CPaBHUBATb
OLIeHOYHbIe BbIBOAbI, BUAETb UX CBA3b C KPUTEPUAMM OLLEHOK U CBSA3b KPUTEPUEB C
onpeaesieHHOW CUCTEMOWM LIeHHOCTei, (hopMyIMpoBaTb M 060CHOBbIBATb COOCTBEHHYHO
Nno3NuuIo;

* NpMobpeTeHMEe 06yYaloLWMMUCA ONbITa pasHO0bpa3HOM AeATe/IbHOCTU, NO3Ha-
HUS 1 CaMOMO3HaHWSA; K/HOYEBbIX HABbIKOB, MMEIOLLNX YHUBEPCA/IbHOE 3HAYeHWe A1
pa3/INYHbIX BUAOB [eATe/IbHOCTU (HABbIKOB peLleHns Npo6aemM, NPUHATUA peLLeHniA,
noucka, aHasimsa n 06paboTku MHMPopMaLm, KOMMYHUKATUBHbIX HaBbIKOB, HaBbIKOB
N3MepPEHN, COTpyAHMYeCcTBa, 6e30NacHOro obpalleHns ¢ BellecTBaMn B NOBCeAHEB-
HOWM YXN3HW).

B nporpammMy BKJ/IHOHEHO COAepXKaHue, HanpaB/ieHHOe Ha (DOPMUPOBaHKE y CTy-
[NEHTOB KOMIMETEHLNIA, HEOBX0AMMbIX ANA KayecTBEHHOro ocsoeHmnsa ONMOIT CrO Ha
6a3e OCHOBHOI0 00LLLEr0 06pa3oBaHNS C MOMYyHYEHUEM CPeaHero obulero obpasoBaHus;
nporpaMmmbl NOAroTOBKU KBa/IM(MLMPOBaHHbIX paboumx.

2.06LAA XAPAKTEPUCTUKA YUYEBHOW ANCLIVMJINHBI

Xnmus - 3T0 HayKa 0 BeLLieCTBaX, UX COCTaBe M CTPOEHMW, CBOMCTBAX W npe-
BPALLIEHUSIX, 3HAYEHNN XMMUNYECKMX BELLECTB, MaTepMasioB 1 NPOLIECCOB B NpaKTuYe-
CKOW [esATeNbHOCTM YeoBeKa.



CopeprkaHune 06Le06pasoBaTe/ibHOM yH4e6HOW AUCLUMNINHBI «XUMUA» Hanpas-
NTIEHO Ha YCBOEHMe 06y4atoLMMNCS OCHOBHbIX MOHATUIA, 3aKOHOB U TEOPUIA XUMWN;
oB/lageHne yMeHUAMM HaboAaTb XMMUYECKME SBMIEHUS, NMPOBOANTL XMMNYECKUIA
9KCMEPUMEHT, NPOM3BOANTL pacHeTbl HA OCHOBE XMMUYECKUX (HOPMY/T BELLECTB U
YPaBHEHN XUMUYECKUX PeakLA.

B npouecce nsyveHNs XMMnn y 06y4daroLmxcsa pasBuBatoTCs No3HaBaTe/IbHbIe
NHTEPeCbl U MHTENSIEKTYasIbHble CNOCO6HOCTU, NOTPEOHOCTU B CAMOCTOSATE/TbHOM
NPUOBPETEHNSA 3HAHWIA MO XMMUW B COOTBETCTBMM C BO3HUKAIOLLIMMN YKMU3HEHHBLIMMN
npobsiemMamn, BOCMNTBLIBAETCA 6EPEXXHOE OTHOLLEHUS K NpUpoge, NOHMUMaHWe 340pPo-
BOro o6pasa >XXM3HW, He06X0AMMOCTIN NpeaynpeXxaeHns SBEHNIA, HAHOCALLMX BPea
3[0p0OBbI0 N OKpY>KatoLleid cpefe. OHM ocBamBatoT MpPUeMbl rPaMOTHOro, 6e30MacHoOro
NCMO0/Ib30BaHMA XUMUYECKMX BELLECTB U MaTepuasioB, MPUMEHSIEMbIX B ObITY, Ceslb-
CKOM XO035ACTBE M Ha NMPON3BOACTBE.

MNpn CTPYKTYpUpPOBaHUKM coaepXkaHusi 06LleobpaszoBaTe/ibHON y4ebHOM ancum-
NAVHBI AN NpodeccuoHaIbHbIX 06pa3oBaTe/IbHbIX OpraHM3aLnii, peanmnayrLmx 06-
pasoBaTe/ibHY0 nporpammMy cpegHero obuiero obpasoBaHns B Npegenax 0CBOEHUS
Oror1 CINo Ha 6a3e 0CHOBHOro 06LLEro 06pasoBaHus, yunTbiBaslaCb 06 BLEKTUBHAS
peasibHOCTb - HEeBb0/1bLLOM 06bEM YacoB, OTMYLLEHHbIX Ha U3yYeHUEe XUMUN N CTPEM-
NeHMe MaKCUManibHO COOTBETCTBOBATb MAESM pPasBMBAKOLLEro 06yyeHUs. MoaTomy
TEOpPEeTUYECKIME BOMPOChI MaKCUMasIbHO CMELLIEHbI K Hadasly U3yveHust ANCUMMNNHBI, C
TeM, 4YTobbl nocneayoLWmii hakKTUYECKMIA MaTepman paccMaTpmBasiCsl Ha OCHOBE MU3Y-
UYEeHHbIX TEOPUIA.

Peanusaums fefyKTMBHOIO Noaxoda K M3yyYeHU0 XMMUK CNoCco6CTBYET pasBu-
TUIO TaKUX JIOTUYECKMX Onepaumnii MbILLEHWS, KaK aHa/IM3 U CUHTe3, 06006LLeHnE 1
KOHKpEeTU3aLus, CpaBHEHME N aHA/IOMMs, cucTemaTm3aumnsa 1 Knaccumkaumsa v ap.

N3yyeHre XM MMeeT CBOM 0CO6EHHOCTU B 3aBUCMMOCTM OT Npoduns Npo-
(heccnoHanbHOro 06pasoBaHUs. ITO BbIPaXKaeTCsl B COAEPXaHUN 00yYeHUS, KOnmnye-
CTBE 4acoB, BblAeNSAeMbIX Ha M3yYeHUe OTAe/IbHbIX TEM NporpaMMbl, raybuHe nx
0CBOEHUS 06yYatoLLMMUCS, 06 beMe N XapaKTepe MPaKTUYECKMX 3aHATUIA, BUAax BHea-
YAUTOPHOM CaMOCTOATE/NIbHON paboTbl CTYAEHTOB.

Mpn ocBoeHMK nipodheccnii CIMO TeXHMYECKOro npoduais NpPogeccuoHabHOro
06pa3oBaHUA XUMUS U3ydaeTcs 60s1ee Yriny6/eHHO Kak NpoguibHas ydebHasa gucum-
NnAVHa.

Cneymdka U3yveHMs XUMUX NPy 0BafeHNN NPoeccnsammn 1 cneymanbHo-
CTAMU TEXHNUYECKOro NMponns oTpadkeHa B Kaxx4on TeMe pasgena «CofepxxaHue
yUeOHOI AncUNNIHbI» B pybpuke «IMpodnibHble N NPOECCUOHATbHO 3HAUNMbIE
3N1EMEHTbI COAepPXKaHUS». ITOT KOMMNOHEHT peasimadyeTcs Npy UHAMBUAYa/TbHOM camo-
CTOSATENIbHOM paboTe oby4varoLmxca (HanmcaHun peepaTos, NOArOTOBKE COOOLLEHWIA,
3almMTe NPOEKTOB), B NpoLiecce y4ebHOM AesiTeNIbHOCTM NOJ PYKOBOACTBOM Mpenoja-
BaTensl (BbIMO/THEHMM XUMMNYECKOr0 3KCNEPUMEHTA, NabopaTopPHbIX OMbITOB 1 NPaKTU-
YeCKMX paboT, PeLLeEHM NPAKTMKOOPMEHTMPOBAHHbIX PacHeTHbIX 3ada4 U T. 4.).

B cogepxaHnn yyebHoOM gUCUMNANHBI 4151 ECTECTBEHHO - HAY4YHOro Npodus
NpogeccnoHasIbHO 3Ha4YMMbIi KOMIMOHEHT He Bblfe/leH, TaK Kak BCe ero cogepykaHue



ABMIAETCA MPOPU/ILHOOPUEHTUPOBAHHBIM U HOCUT NPOgECCUOHA/IbHO 3HAUUMbINA Xa-
paKTep.

B npouecce M3yyeHUs XMMUN TeopeTUYECKMEe CBELEHNS [ONOHAKTCA 4EMOH-
cTpaumsamMu, 1abopaTopHbIMU OMbITaMy U MPaKTUYECKMMN 3aHATUAMU. 3HAYMUTENIbHOE
MECTO OTBOAUTCA XUMUYECKOMY 3KCNepuMeHTY. OH OTKPbIBaeT BO3MOXXHOCTb (hop-
MUPOBaTb y 00yyatoLmMXCcsa crneumanbHble NpegMeTHbIE YMeHNS: paboTaTb C BeLle-
CTBaMU, BbIMO/IHATL NPOCTble XMMUYECKME OMbIThbl, y4NUTb 6e30MacHOMy 1 3KO/10rnye-
CKM rpaMOTHOMY obpalleHuMIo C BeLLieCTBaMK, MaTepmanaMmm 1 npoLeccammn B 6bITy U
Ha NMpPoun3BO/ACTBE.

[ns opraHusaumm BHeayAUTOPHOM CaMOCTOATE/NIbHOM paboTbl CTYLEHTOB, OBNa-
aesatomx npoeccnamm CrO TexHNUYeCcKoro npoguna npogeccnoHasibHoOro obpa-
30BaHus, NpeacTaB/ieH NPUMEPHbINA NepeYveHb pedepaToB (4O0KNAA0B), UHANBULYa Tb-
HbIX MPOEKTOB.

B npouecce M3yyeHU XMMUN BaXKHO (POPMUPOBATb MHPOPMALIMOHHYIO KOMIe-
TEHTHOCTb 06yyvatowmxcs. MosToMy Npu opraHM3aLmm camoCcToATe/IbHOM paboThl
HeobX04MMO aKLEHTUPOBaTb BHYMaHMe 00y4yatoLmMxca Ha MNoucKe MHGopmaumn B
cpefcTBax MaccMmeamna, MHTepHeTe, y4eGHOM 1 crieumanbHOM nnTepaType ¢ COOTBeT-
CTBYIOLLMM O(POPMNIEHMEM W NPeACTaBIeHNEM Pe3y/ibTaToB.

N3yuyeHmne 06LLe0b6pasoBaTe/ibHON YY4eOHOW AUCUMNINHBI «XNMUS» 3aBepLua-
eTcs nofBeAeHMEM UTOroB B hopme AntdpepeHLMPOBaHHOIO 3a4eTa B pamMmKax npome-
XKYTOYHOW aTTecTaunmn cTyaeHToB B npouecce ocBoeHnA OMOI CrO ¢ nony4veHnem
cpeaHero obuero obpasosaHus (MIMKPC).

3.MECTO YYEBHOW ANCLUUMN/IMHbI B YYEBEHOM MJAHE.

YyebHasa aMcumMnanHa «XumMmsi» SBNseTcs y4ebHbIM NpeaMeTOM Mo BblGOpY U3
06s13aTe/IbHOW npeAMeTHO 06n1acTn «EcTecTBeHHble HayKn» P OC cpeaHero obue-
ro obpasoBaHusl.

YyebHasa gucunnanHa «XumMmnsa» nyvaeTcsi B 06LL,e06pa3oBaTe/IbHOM LMK/
yuyeb6Horo OIMOIT CIO Ha 6a3e 0CHOBHOr0O 00LLEr0 06pa3oBaHNSA C MONyHEHNEM
cpeaHero obuero obpasoBaHua (MIMKPC.).

B yuebHbIX nnaHax MMKPC, mMeCcTo y4ebHON AUCUMNINHBbI «XUMUSI» - B CO-
cTaBe 06Le06pazoBaTe/ibHbIX YYeOHbIX AUCLMUMN/IVH NO BbIGOPY, (POPMUPYEMBIX U3
065a3aTeNbHbIX NpeaMeTHbIX obnacten IrOC cpenHero obulero obpasoBaHus, s
npogeccunii CrNO cooTBeTCTBYIOLLENO NPOGKISA NPOGECCUOHA/IBHOIo 06pa3oBaHus.

4.PE3YNBETATbI OCBOEHUA YUEBHOW ANCLUUNNNNHDI

OcCBOeHMe cofiepXXaHns yHebHON anCUMnINHBbL «XUMUS», obecrnevnBaeT f0-
CTVPKEHWE CTYAEHTaMW CefyroLWmx pesynbTaToB:

*[INYHOCT HblIX.

- YyBCTBO FOPAOCTU U YBaXKEHUS K UCTOPUN N JOCTMXKEHUSIM 0TeUeCTBEHHO
XVMWNYECKOIM HayKW; XMMNYECKN FPaMOTHOe MoBeAeHMe B NpoeccnoHanbHol aes-
TENbHOCTM U B ObITY NPU 00paLLEHNN C XMMUYECKMMI BeLLIECTBaMK, MaTepuaniamm u
npoLeccamu;



-- FTOTOBHOCTb K MPOAO/IKEHNIO 06pa3oBaHNA 1 MOBbILLEHNS KBaMpUKaumm B
N36paHHoOM NPOECCUOHANIbHOM AeATENIbHOCTU U 06bEKTMBHOE OCO3HAHME PONN XU-
MNUYECKMX KOMMETEHLMIA B 3TOM;

- YMEHUe 1CMo/b30BaTb AOCTUXKEHUS COBPEMEHHOM XMMNYECKON HayKnN N XU-
MUYECKUX TEXHONOTMIA ANSA MOBbILLEHNS COOCTBEHHOIO UHTENNEKTYa/IbHOro pas3Bu-
TUA B BbIGPaHHOM MpogeCcCUOHa/IbHOW AesATeNIbHOCTH;

eMeTanpeaMe THbIX:

- MCNO0/b30BaHME Pa3INUHbIX BUJOB MO3HABATE/IbHOM AeSATeNbHOCTU N OCHOB-
HbIX MHTEeNNEKTYabHbIX onepaumii (NoCTaHOBKW 3adauun, (hopMynMpoBaHMst rnMnoTes,
aHa/m3a 1 CMHTe3a, CpaBHeHWS, 0600LLIEHNS, CUCTEMATU3aLMN, BbISBIEHUS NMPUUYNHHO-
CNeCTBEHHbIX CBS3el, NOMCKa aHasnoroB, HOPMy/IMPOBaHNS BbIBOAOB) A1 peLLleHNs
NOCTaB/EHHOI 3a4a4n, NPUMEHEHNE OCHOBHbIX METOA0B Mo3HaHUA (HAbNKAeHWUS,
Hay4HOro 3KCNepuMeHTa) AN U3yUYeHUs Pas3/IMUYHbIX CTOPOH XMMUYECKNX 0O6BEKTOB U
MPOLIECCOB, C KOTOPbIMN BO3HMKAET HEOOXOAMMOCTb CTa/IKMBaThCA B NPOodeccroHaslb-
HOW cdhepe;

- UCMNO/b30BaHME Pa3INYHbIX UCTOUHMKOB A1 MOSTyHEHUST XUMUYECKOM WH-
hopmaunn, ymeHne OLEHUTb ee AOCTOBEPHOCTb AN AOCTUXKEHMS XOPOLUMX pe3y/bTa-
TOB B NPOheCCUOHaNbHOM cepe;

*ripeAMe T HbIX:

- cthOpMMPOBAHHOCTb NPeACTaBEHNI A 0 MECTE XMMUM B COBPEMEHHOM Hayu4HOW
KapTuHE MUpa; MOHMMaHMe PoNn XMMUN B (hOPMUPOBaHN KPyro3opa 1 hyHKLMO-
HaNIbHOM rPaMOTHOCTW YenoBeKa A5 PeLLeHMsST NPaKTUYeCKUX 3aay;

- BNafieHMe 0CHOBOMOMArakLWNMM XUMUYECKUMIN MOHATUAMN, TEOPUSIMIA, 3aKO-
HaMM 1 3aKOHOMEPHOCTSAMM; YBEPEHHOE MO/Ib30BaHNE XMMUYECKO TEPMUHOMOTMVEN U
CYIMBOJINKOMN;

- BNageHne 0CHOBHbIMW METOAaMM Hay4YHOro No3HaHWs, UCMOb3yEMbIMA B
XUMUWN: HabNIOAEHWEM, ONNUCAHNEM, N3MEPEHNEM, SKCMEPUMEHTOM; YMeHMe obpaba-
TbIBaTb, 00bACHATbL Pe3y/ibTaTbl NPOBEAEHHbIX OMNbITOB U AeNaTb BbIBOAbI; FOTOBHOCTb
N CNOCOGHOCTb MPUMEHATb METO/bI MO3HAHWS MPW PeLLEeHNN NPaKTUYECKUX 3aday;

- C(hOpMMPOBAHHOCTb YMEHUS AaBaTb KOIMYECTBEHHbIE OLIEHKN 1 NPOM3BOAUTb
pacyeTbl N0 XMMNYECKUM hopMynaM 1 YPaBHEHUSIM;

- BNafieHMe nNpaBuIaMm TEXHUKM 6e30MacHOCT NPY UCNOb30BaHUN XMMUYe-
CKUX BELLECTB;

- CthOpMMPOBAHHOCTb COOBCTBEHHOWM MO3ULNM MO OTHOLLEHND K XMMUYECKO
NHopMaLMn, Noy4aeMon 13 PasHbIX NCTOUHUKOB.

5.COO0EPXXAHUE YUYEEHOW ANCLUNMN/INHbI
BBegeHune

Hay4yHble MeTo/bl MO3HAHUA BELLECTB U XMMUYECKUX SBMeHUI. Ponb JKCnepun-
MeHTa 1 Teopun B XuMnn. MogenmpoBaHme XMMUYeCKNUX NpoLieccoB. 3HaYeHNe XUMNK



npv ocBoeHMK npodeccnii CMO TexHUYecKoro npodmns npoeccUoHanbHOro o6pa-
30BaHusI.

1.061aa 1 HeopraHnuyeckas XMMus
1.1.0CHOBHbIe NOHATUS U 3aKOHbI XMMUK

OCHOBHbIe MOHATUSA XMMUN. BeulecTBo. AToM. Monekyna. XMUYeCKUiA ane-
MeHT. AnnoTponus. MNMpocTble 1 CNoXHble BewecTBa. KayecTBEHHbIN N KOJIMYECTBEH-
HbIlA COCTaB BeLECTB. XMMUYECKME 3HaKM U hopMy/ibl. OTHOCUTE/IbHbIE aTOMHasA U
MOJIeKyNspHasa mMaccbl. Konn4yecTB BeLlecTBa.

OCHOBHbIe 3aKOHbI XUMUK. CTeXMomMeTpus. 3aKOH COXPaHeHUSA MacCbl Be-
LLIeCTB. 3aKOH MOCTOSAHCTBA COCTaBa BeLLECTB MOJIEKYNSAPHOM CTPYKTYpPbl. 3aKOH ABO-
ragpo v cneacTenA U3 Hero.

PacueTHble 3aa4 Ha HaX0XXAeHWNEe OTHOCUTE/IbHOM MOJEKYNAPHON MaccChl,
onpegesieHne MaccoBOM [0/ XUMUYECKUX 3/IEMEHTOB B C/TOXKHOM BELLLECTBE.

JeMoHCcT pauun

Mogenu aToMoB XMMUYECKMX 3/IEMEHTOB

Mogenn mMoseKyn NPOCTbIX U CMOXHbIX BELECTB (LapocTepXXHeBble 1 CTioap-
Ta— bpurneba).

Konnekumsa NpocTbIX U CNOXXHbIX BELLECTB.

HekoTopble BewlecTBa KOIMYECTBOM 1 MOSb.

Mogenb MoONAPHOro o6bema rasos.

Annotponusa ocdopa, K1cnopoga, oosa.

MpocunnbHbIE N NpodheccMoHanbHO3HaYMMble 3/IeMEHT bl cofep>KaHuda. Af-
NOTPONHble MoanuKaumm yrnepoga (anmas, rpadut), kmcnopoga (KMcnopomd, 030H),
ono.a (cepoe 1 6enoe 010B0). MOHATUE 0 XMMUYECKOWN TEXHOIOM NN, BUOTEXHONOTNN
N HAHOTEXHO/10T N.

1.2. Mepuoagnyeckunii 3aKoH 1 Meproanyeckas CUCTEMA XMMUUYECKMX 3/IEMEHTOB
A. V1. MeHfeneeBa 1 CTPoeHMe aTtoMa

Mepuoanyecknii 3akoH A.N. MeHpgeneea. OTKpbITHe . V. MeHaeneeBbIM
MNeproanyecKoro 3akoHa. NMepuognyecknin 3akoH B hopmynunpoBke A. L. MeHaenee-
Ba.

Meprognyeckasa Tabnuua XMMUYECKNX 3/IEMEHTOB — rpadmyeckoe oTobpaxe-
HWe MepunoanyYeckoro 3akoHa. CTpyKTypa nepuogmyeckoi Tabnvubl: nepuogsl (Manble
n 6obLUNe), rpynnbl (rnaBHas U No6o4yHas).

CTpoeHune atoma u MNepnognyecknin 3akoH 4.1. MeHpaeneesa. AToM —
CNoXkKHast Yactuya. Aapo (NPOTOHbI U HEMTPOHbI) U 3/1EKTPOHHasA 060/104Ka. 30TonNbI.
CTpoeHMe 3NeKTPOHHbIX 060/104EK aTOMOB 3/1EMEHTOB MaJ/lbIX NEPUOLOB.
OC06EeHHOCTU CTPOEHUSA 3NEKTPOHHBIX 060/104eK aTOMOB 3/1EMEHTOB 60/1bLLNX MEePUNo-
[0B (NepexoAHbIX 3/1eMeHTOB). MoHATNe 06 opbuTansx: s-,p- u d-opbutann. nek-
TPOHHbIe KOH(Mrypaumm atoMoB XMMNUYECKNX 3/1eMeHTOB. COoBpeMeHHas (popmynu-
poBKa lNepuognyeckoro 3akoHa. 3HayeHue Nepunoanyeckoro 3akoHa u lNepuognue-
CKOM CUCTEMbI XMMUYECKMX 3nieMeHTOB [.M. MeHpeneesa ans pasBuUTUS HayKun v no-



HUMaHUA XMMUYECKON KapTWHbI MUpa.

JeMoHCT paumnm

Pa3nnyHble opMbl NMeproANYECKON CUCTEMbI XMMUYECKNX 3nieMeHToB . W.
MeHgeneeBa.

AnHammnyeckue Tabnuupbl gnss MogennpoBaHus MNepruoanyeckom cucTemel.

AneKTpuszaLma Ten 1 nx B3aMMoaencTBue.

JlabopaTOopHbI ONbIT

MogenvpoBaHue nNocTpoeHns MNMepnognyeckoin Tabnmubl XMMUYECKUX 3/1eEMeH-
TOB.

MpodnnbHbIe M NpoeccMoHaNbHO3HAYNMbIE 3N1IEMEHT bl cogep>kaHusa. Pa-
[AM0aKTUBHOCTb. VIcnonb3oBaHue pafvoaKTUBHbIX M30TOMOB B TEXHUYECKUX LIeNsX.
PeHTreHoBCKOe M3/lyyeHne U ero UCnosib3oBaHne B TEXHUKE U MeauuvHe. Mogenupo-
BaHVe KaK MeTo NPOrHo3npoBaHnA CUTyaLun Ha NPON3BOACTBE.

1.3. CTpoeHue BeLlecTBa

MoHHas xummnyeckaa cBsAsb. KaTuMoHbI, NX 06pa3oBaHne U3 aTOMOB B pe3y/b-
TaTe npougecca OKUCNeHNS. AHMOHbI, X 06pa3oBaHMe U3 aTOMOB B pe3y/ibTaTte Mnpo-
Liecca BOCCTaHOB/IEHUA. IOHHasA CBA3b Kak CBA3b MeXAy KaTuMOoHaMu U aHMOHaMn 3a
CYET 3/IEKTPOCTATUYECKOr0 NPUTSXKeHNA. Knaccupukauma MOHOB: MO COCTaBy, 3HaKY
3apsaga, HaNMMuMKo rapaTHon 060104KK. IOHHbIE KpUCTasIMYeckne pelleTku. CBoi-
CTBa BELLECTB C MOHHbIM TUMOM KPUCTa/I/TMHECKOWN PELLIETKMW.

KoBasieHTHaa xumunyeckasa cBsA3b. MexaHn3m 06pa3oBaHMs KOBa/IeHTHOW CBSI-
31 (0BMEHHbIN N JOHOPHO-aKUENTOPHbIN). DNEKTPOOTPULATENbHOCTL. KOBasleHTHbIE
NnonsipHasa 1 HenonsipHas cBs3n. KpaTHOCTb KOBa/IEHTHOM CBA3W. MoneKynspHble 1
aTOMHbIe KpUCTa/InYecKme pelleTku. CBOMCTBA BELLECTB C MOMEKYNAPHBbIMU 1 aTOM-
HbIMW KPUCT/I/IMYECKUMWN pPeLLeTKamMMU.

MeTannnyeckas cBsA3b. MeTasi/inyeckas KpUCTaUI/INYECKAsA pPeLLeTKa U MeTasl-
INYecKasa XMMmnyeckas cBssb. PU3NYECKNe CBOMCTBA MeTas1/10B.

ArperatHble COCTOSIHUA BeLLeCTB U BOLOPOAHAA CBA3b. TBeEPAoe, XNULKOoe U
rasoobpasHoe COCTOAHUA BelllecTB. Nepexos BellecTsa M3 O4HOI0 arperaTHoro cocTo-
AHWA B Jpyroe. BogopogHas cBA3b.

UucTble BewecTsa 1 cMecu. MNMoHATME O CMeCK BewecTB. TOMOreHHble n
reteporeHHble cMecn. CocTaB CMeceil: 06beMHaa 1 MaccoBas L0/ KOMIMOHEHTOB
CMecCu, MaccoBasi 40/ NPUMECEN.

[AncnepcHble cucTeMbl. MNoOHATME 0 AUCMepCHON cucTeme. JucnepcHasa asa u
ancnepcnoHHas cpega. Knaccugmkaumsa gucnepcHbIX cucteM. MoHATME 0 KOITona-
HbIX CUCTeMax.

JemMoHCcTpauun

Mogenb KpUCTaININYECKON PeLLeTKN X1opuaa HaTpus.

O6pasubl MMHEPa/IOB C NOHHOW KPUCTA/I/IMYECKOM PELLETKON: Ka/lbuUTa, rasiv-
Ta.

Mogenun KpucTanIMyeCcKnX PELLIETOK «CyX0ro fibaa» (Unv noaa), anmasa, rpa-
mta (Mnn KBapua).

Mprbopbl Ha XXUOKUX KpUcTasiax.



O6pasLbl pasNYHbIX AUCTIEPCHBIX CUCTEM: 3MY/IbCUIA, CYCMEH3MIA, aspo30/ien,
renen v 30Men.

Koarynauums.

CuHepesuc.

AppekT TuHganNs.

NlabopaTopHble ONbIThl

MpuroToBneHne cycneH3nm KapboHaTa KasbLuus B BOAE.

Mony4veHve aMynbCUM MOTOPHOIO Macna.

O3HaKoM/IeEHME CO CBOMNCTBaMM ANCMNEPCHbIX CUCTEM.

MpodunnbHbie U NpodeccnoHanbHO3HaUYMMble 3/1e MEHT bl coAep>kaHus. lo-
NAPHOCTb CBA3WM N MONAPHOCTb MOMeKy bl. KoHaeHcaumsa. TekyyecTb. BosroHka. Kpu-
cTtannusaums. Cybnmmaums u gecybnmmaumnsa. AHOMaIMM (U3NYeCKUX CBOMCTB BOADbI.
XXugkue Kpuctauibl. MuHepasibl 1 ropHble NOPOoAbl Kak NPUPOAHbIE CMecU. SMYNbCUN
N cycneHsuun. 3o (B TOM yumcie aspo3onn) u renn. Koarynaumsa. CuHepesuc.

1.4. Bopa. PacTBOpbl. S/1eKTpPONNTNYECKada guccoynayna

Bopa. PacTtBopbl. PacTBopeHne. Bofa Kak pacTBopuUTeNnb. PacTBOPUMOCTb
BeLlecTB. HacbIlWeHHble, HeHaCbILLEeHHbIe, NepecbiLLleHHble PacTBOpPbl. 3aBUCMMOCTb
PacTBOPUMOCTIN ras30B, XXUAKOCTEN N TBEP/bIX BELLECTB OT Pa3/IMUHbIX )aKTOPOB.
MaccoBas 051 pacTBOPEHHOro BeLLiecTBa.

ONeKTpoNnUTUYecKasa guccoumnaumns. NeKTpPoanTbl U HEINEKTPOUTbI. DNekK-
TponuTunyeckasa auccouunauma. MexaHn3Mbl 31EKTPOIMTUYECKON Anccoumaumnm ans
BELLIECTB C Pas/IMYHbIMU TUMaMN XUMUYECKOK CBSA3N. MnapaTupoBaHHble U Hernapa-
TUPOBaHHbIE MOHbI. CTeMNeHb 3MIEKTPONTUYECKON anccoumaummn. CunbHble 1 crabble
3aneKTPonUTbl. OCHOBHbIE MOJTOXEHUST TEOPUM 3NEKTPONTIUTUYECKOWN AMcCoLMaLnN.
KncnoTtbl, 0CHOBaHUA U CONMUN KaK 3/1eKTPONUTLI.

JeMoHCcTpaunn

PacTBOpPMMOCTb BELLECTB B BOJE.

CobupaHue rasoB MeETOLOM BbITECHEHNA BOAbI.

PacTBOpeHNe B BOle CEPHOM KUCNOTbI 1 COMEN aMMOHWUS.

O6pasubl KpucTanioruapaTos.

N3rotoBneHne rmncoBomr NOBSA3KMU.

McnbiTaHne pacTBOPOB 3/1EKTPOIUTOB U HEINNIEKTPOSIUTOB Ha NMpegMeT AUCCOoLMm-
auun.

3aBMCMMOCTb CTEMEHWN 3NEKTPOSIUTUYECKON anccoumaLm YKCYCHOM KUCIOTbI
OT pasbaB/ieHUs pacTBopa.

[BWKeHne oKpalleHHbIX NOHOB B 3/1IEKTPUYECKOM MoJe.

MpUroToBneHME XECTKOW BOAbl N YCTPaHEHME ee XKeCTKOCTH.

NoHUTBI.

O6pasubl MUHepPanbHbIX BOJ Pa3/IMYHOI0 Ha3Ha4YeHWs.

MpakTunyeckoe 3aHATNe

MpuroToBneHne pacTBopa 3aaHHON KOHLUEHTpaLuK.

MpogmnbHbIE U NPOgECCNOHAIbHO3HAUMMbIE 3716 MEHTbI COAePXKaHUS.

PacTBOpeHME KaK (PU3NKO-XMMUYECKMIA Npouecc. TennoBble apdeKTbl nNpu pac-
TBOpeHUU. Kpuctannorngpatbl. PelleHne 3ajay Ha MaccoByH 40/1H0 PacTBOPEHHOI0O
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BewlecTBa. NprMeHeHMe BoAbl B TEXHUYECKUX LensaxX. XKecTKOCTb BOAbI U crnocobbl ee
yCTpaHeHuda. MunHepanbHble BOAbI.

1.5. Knaccugmkaums HeopraHMYecKUX COeAUHEHNIA N UX CBOMCTBA

Kuncnotbl n nx ceomctBa. KUCNOTbI Kak 3M1eKTPONUTLI, MX KnaccupmKaums rno
pa3INyHbIM NpU3HaKam. XUMUYeCKMe CBOMCTBA KUCMOT B CBETE TEOPUM 3/1IEKTPOIUTU-
Yyeckoi auccoymaummn. OCob6eHHOCTU B3aMMOLENCTBUA KOHLEHTPUPOBAHHOW CEPHON 1
a30THOM KKUCNOT ¢ MeTasinamu. OCHOBHbIe CNOCO0bI NMOTYYEeHNSA KUCOTbI.

OcHoBaHUs 1 nx cBocTBa. OCHOBaHUA KaK 3/1EKTPONNUTbI, UX Knaccugukauus
Mo pasNNyHbIM NMpu3HaKam. XMMUYeCKMe CBOCTBA OCHOBaHWI B CBETE TEOPUN 3NeK-
TPONINTUYECKON Anccounaumn. PasnoxeHne HepacTBOPUMbIX B BOAe OCHOBaHUA. Oc-
HOBHble CNoCco6bl MoJsly4YeHNS 0CHOBaHWA.

Conun n ux ceonctBa. Conn Kak aneKTponuTbl. Conn cpefHue, KUCbIe 1 OC-
HOBHble. XMMWYEeCKNe CBOMCTBA COJIEN B CBETE TEOPUM 3NEKTPOSIUTUYECKON ANCCOLN-
aumn. Crocobbl NOYyYeHUs COMeN.

Mmaponus cone.

OKcuabl 1 nx ceoictBa. ConeobpasytoLine 1 HeconeobpasyroLme oKCuabl.
OCHOBHbIE, amM(OTEPHbIE N KUCNOTHbIE OKCUAbLI. 3aBUCUMOCTb XapakTepa oKcuaa oT
CTeneHN OKMUCIEHNSA 06pasyHoLLLEro ero MeTasina.

XnMnYyecKme CBOMCTBA OKCUAOB. MosyyeHe OKCUAOB.

JeMOoHCT paumm

B3anmopencTBme a30THOM N KOHLEHTPUPOBAHHOM CEPHOM KUCOT C METa/IIaMu.

MopeHve hochopa 1 pacTBOpeHMe NPOAYKTa FOpeHnst B BOAE.

MonyyeHne 1 cBOMCTBA aMOTEPHOI0 rMAPoOKCnia.

HeobpaTuMbIi rmaponmns Kapbuia KaibLys.

Ob6paTMbI TMAPON3 COMEN Pa3IMYHOr0 TMNa.

JlabopaTopHbIe ONbIThI

VcnbiTaHWe pacTBOPOB KUCMOT UHAMKATOpamu.

B3anmogencTeme MeTasNIoB C KMUCOTaMM.

B3anmogencTBme KUCNOT C OKCUAAMU METa/I/I0B.

B3anmopencTBme KUCNOT C OCHOBaHUSIMMN.

B3anmogeincTeme KUCNOT C CONAMMN.

VcnbiTaHWe pacTBOPOB LLEM0YeN NHANKATOpaMu.

B3anmopencTBme LLIENOYEN C CONSIMM.

Pa3noXxeHne HepacTBOPUMbIX OCHOBaHWA.

B3anmoencTeme conein ¢ MeTannamm.

B3anmopgeincTeue coneii Apyr ¢ 4pyrom.

MMaponus coneit pasnNYHoOro Tuna.

MpounnbHbIE N NpoeccnoHanbHO3HAYNUMbIE 3NIeMeH T bl cofdep>KaHusa. [Mpa-
BWa pasbaB/ieHns CePHOI KUCIOTbI. Icnonib3oBaHme CepHOM KMCOTbI B MPOMBbILL-
NEHHOCTU. EAKue LWenoYvn, Ux Ucnosib3oBaHme B NPOMbILLIEHHOCTW. [alwleHas u Hera-
LLIEHasA U3BECTb, UX MPUMEHEHWE B CTPOUTENLCTBE. TUNnc v anebacTp, rmncoBaHue.

MoHsATMe o pH pacTBopa. KnucnoTHas, WenoyHas, HeilTpasibHasa cpefa pacTBo-
pOB.



1.6. XMunyeckue peakumu

Knaccugpukauma XMMnUUecKnUX peakunii. Peakumm CoefMHEHNS, pasno-
KEHUSA, 3ameLLieHuns, o6MeHa. KaTanmTuueckune peakumym. O6paTiMble 1 HeobpaTUMble

peakunn. TOMOreHHbIe N FeTeporeHHbIe peakunn. SK30TepMUYECKUE U 3HA0TEPMUNYE-
CKue peakuuun. TennoBoin aPeKT XMMUYECKUX peakumii. TepMoXxnmmnyeckmne ypasHe-
HUS.

OKUCNNUTENIbHO-BOCCTAHOBUTENbHBbIE peakynn. CTeneHb okucneHus. OKuc-
NTeNb N BOCCTaHOB/IEHNe. BoccTaHOBUTENb U OKUCIEHME. MeTo[ 3/1eKTPOHHOro 6a-
laHca A1 cocTaB/IeHUA YPaBHEHUI OKUCINTENIbHO-BOCCTAHOBUTE/TbHbIX PeaKLmi.

CKOpPOCTb XMMUYECKNX peaKUunii. NMOHATNE 0 CKOPOCTU XUMUYECKNX PeaKLn.
3aBUCUMOCTb CKOPOCTU XMMUYECKUX peakLmii 0T pas/InyHbIX (PaKTopoB: NpUpoabI
pearnpyroLnx BeLecTB, NX KOHUEHTpaLMn, TeMnepaTypbl, MOBEPXHOCTM COMPUKOC-
HOBEHUS N MUCMONb30BaHNA KaTa/M3aTopOB.

O6paTUMOCTb XMMUYECKUX peaKumin. ObpaTMble 1 HeObpaTMble peakLmn.
XUMNYEeCKOoe paBHOBeCKEe U Crocobbl ero CMeLLEHNS.

JeMoHCcT pauun

MpriMepbl HeObpaTUMbIX peakLUnii, UayLmx ¢ obpasoBaHMeM ocaka, rasa uiv
BOb.

3aBMCMMOCTb CKOPOCTU peaKkuuu OT MPUPOLbI pearvpyrowmnx BeLLECTB.

B3anmogeincTBme pacTBOPOB CEPHOM KUC/MOTbI C pacTBOpamMu TUoCy/bgaTa
HaTpus Pas/IMYHON KOHLUEHTpauuu 1 TeMnepaTypbl.

Mogenb KMNALWEro c/ios.

3aBUCUMOCTb CKOPOCTU XUMUYECKOW peakuumn OT NPUCYTCTBUA KaTasmsaTopa Ha

NMPMMepPE passioxkeHNA NEPOKCHUAa BoAopoda C NMOMOLLBLIO AMOKCUAa MapraHua 1N Kata-
nasbl.

Mogenb aneKTponmsepa.

Mogesnb 3M1eKTPOSIU3HOM BaHHbI AN MOSyHeHUS afilOMUHUS.

Mogesib KOMOHHbI CUHTE3a ammmaka.

NabopaTOopHbIe ONbIThI

Peakuns 3amMeLLeHMa Meun Xene30M B pacTBOpe MefHOro Kyrnopoca.

Peakuuu, ngyuwme c obpasoBaHnemM ocafka, rasa uim Bogbl.

3aBMCUMOCTb CKOPOCTU B3aMMOAENCTBUSA COMSIHOM KUC/IOTbI C MeTasiiaMn OT KX
npUPOAbI.

3aBUCUMOCTb CKOPOCTU B3aMMOAENCTBUA LIMHKA C COMIAHON KUCNOTON OT ee
KOHLIeHTpaLmn.

3aBUCUMOCTb CKOPOCTU B3ammogencTemusa okcnga meam (1) ¢ cepHo K1cnoTom
OT TemMnepaTypbl.

MpogunbHbIE N MPOYECCMOHANbHO3HAYNMbIE 3/IEMEH T bl COAep>KaHuA.
MoHATMe 06 31eKTPONM3e. DNIEKTPONN3 pacniaBoB. /IEKTPONN3 PacTBOPOB. EKTPO-
NINTNYECKOE MOoJTyyYeHe aliloMUHUA. MpaKTuyecKoe NpuMeHeHue anekTponusa. Manb-
BaHonnacTnka. ManbBaHocTernsa. PaguHupoBaHue LUBETHbIX MeTanoB. Katanms. IMo-
MOreHHble U reTeporeHHble Katasmsatopbl. [MpomMoTopbl. Katanutuyeckue agbl. VK-
rMenTopbI.

Mpon3BOACTBO aMMIMaKa: Cbipbe, annapaTtypa, HayuHble MPUHLMMbI.
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1.7. MeTansnbl N HEMETa/1/1bl

MeTannbl. OCO6eHHOCTW CTPOEHNSI aTOMOB U KPUCTasNI0B. PU3NYECKUNe CBOIA-
cTBa MeTan/1oB. Knaccugumkaums MeTasifioB Nno pPas/inMyHbIM nprsHakam. XMMUYecKume

CBOMCTBA MeTa/1/10B. DNIEKTPOXMMUYECKNIA PAS HaNpsKeHWn MmeTannos. MeTtannotep-
MUS.

O6LLKe crnocobbl nonyyeHUs mMetanioB. MNMoHATWE 0 MeTasypruuv. MNupomeTan-
Nyprus, rMapoMeTasiiyprusa v aneKTpometasiiypruda. Cniasbl YepHble U LBETHbIE.

HemeTtannbl. OCO6eHHOCTM CTPOEHNSA aTOMOB N KpuUcTasioB. HemeTanibl—
NPOCTble BelecTBa. 3aBUCUMOCTb CBOMCTB rasloreHoB OT UX MOJIOKEHUSA B MNepuoan-
yeckoi cucteme. OKUCNUTENbHbBIE N BOCCTAHOBUTE/IbHbIE CBOMCTBA HEMETA/T/I0B B 3a-
BUCUMOCTU OT UX MOJIOXKEHUSA B PAAY 3/1EKTPOOTPULLATENIbHOCTM.

JemoHCcTpauuu

Konnekunsa metasnsios.

B3anmogeicTBne MeTa/I/I0B C HeMeTas1laMu (Kesiesa, UMHKa U a/IloOMUHKA C ce-
PO, a/IIOMUHUA C NOLOM, CYpPbMbl C XJTOPOM, FTOPEHUE XKese3a B XJ10pe).

["'opeHne MeTas1N0B.

ANOMUHOTEPMUS.

Konnekunsa HemeTasnoB. ["opeHVe HemMeTas10B (cepbl, pocdhopa, yrns). BeiTec-
HeHVe MeHee aKTUBHbIX ra/loreHoB U3 pacTBOPOB MX COJel 60/1ee aKTUBHbIMW rasore-
HamW.

Mogesib NPOMbILLIEHHOM YCTaHOBKM A/1s1 NPOM3BOACTBA CEPHON KMUCMOTbl. Mo-
Aenb nevn An1sa 06Xkmra n3BecTHsKa. Konnekunm npoayKumin CUIMKaTHOM NPoMbILL-
neHHocTK (cTekna, hapdopa, asHca, LeMeHTa pas/IMYHbIX MapoK 1 ap.).

NabopaTopHble OMNbIThI

3akasika 1 0TNYyCK CTa/IN.

O3HaKoMJIeHME CO CTPYKTypamm ceporo 1 6e10ro vyryHa.

PacnosHaBaHVe py[ >kenesa.

[NpakTnyeckme 3aHATUA

MonydyeHwe, cobupaHne 1 pacrno3HaBaHue rasos.

PeLLieHVe 3KCnepuMeHTa/IbHbIX 3ajay.

MpodunabHbIe N NpoeccuoHanbHO3HauYMMble 3/1e MEHT bl cofep>kKaHnsa. Kop-
PO3nS META/I/IOB: XUMWYECKAs U 3MIEKTPOXMMUYECKas. 3aBMCMMOCTbL CKOPOCTU KOPPO-
31N OT YCNIOBUIA OKpPY>KatoLen cpeapbl. Knaccugmkaumsa Koppos3vm MeTa/1/10B MO pas-
JIMYHBbIM Npu3Hakam. Crnocobbl 3aWmTbl MeTa/II0B OT KOPPO3UN.

Mpon3BOACTBO YyryHa v CTa/Iu.

MonyyeHne HeMeTas1/10B (PPaKLMOHHOM NeperoHKOn XXNMAKOro Bo3gyxa u afeKT-
PO/IN30M PacTBOPOB WM PacniaBoB 3/1eKTPO/IUTOB.

CwnnkaTHas NpoMbILLIEHHOCTb. MPoN3BOACTBO CEPHON KUC/OTbI.

2. OpraHun4yeckas xummsa

2.1. OCHOBHbIe MOHATUA opraqueCKoﬁ XUMUNN N TEOPUA CTPOEHNA
opraHn4yecKmnx CO€,EI,I/IH€HI/II7I



MpeaMeT opraHnYecko XuMnn. MpupoaHbIe, UCKYCCTBEHHbIE U CUHTETUYe-
CKMe opraHuyeckme BellecTBa. CpaBHEHME OPraHNYeCKNX BELLIECTB C HEOPraHUYecKn-
M.

BasieHTHOCTb. XMMMUUYECKOE CTPOEHME KaK MopsiAoK CoeUHEHNSI aTOMOB B MO-
NeKy bl N0 BaNIEHTHOCTW.

Teopunsa CTPOEHMSA opraHNn4YecKnx coegnHeHnm A. M. bytnepoBa. OCHOBHbIe
MONIOXKEHUNA TEOPUU XMMUYECKOT0 CTPOeHUA. 13oMepusa 1 n3omMepbl. XUMNYECKNE
(hopMy/ibl U MOAENN MOJIEKYNT B OPraHNYecKo XUMUN.

Knaccnmnkauna opraHmyeckux sewlects. Knaccngpurkaums BeLecTs Mo
CTPOEHUIO YINEPOAHOI0 CKeseTa N HIMUNIO (DYHKLUMOHa/bHBIX Tpynn. Fomonoru m
romonorusa. Havyana HomeHknatypbl IUPAC.

Knaccugunkayma peakynii B opraHN4eckon Xxmmumn. Peakumm npucoesnHe-
HWUA (TMAPUPOBaHNA, FafloreHMPoBaHWA, TMAPOrasioreHNpoBaHns, rugpatauum). Peak-
U1K oTLLEeNIeHUs (gerngpupoBaHus, 4ernaporasioreHMpoBanns, gerngpartagum). Pe-
aKunn 3ameLleHus. Peakuny nsomepusaumn.

JeMoHcTpayun

Mogenn mMosneKys1 roMmosioroB U U30MepoB OPraHUYecKMX COeMHEHWIA.

KaudecTBeHHOe 06Hapy>XeHWe yrnepoaa, Bogopoja 1 X/iopa B MoJieKynax opra-
HUYECKUX COEANHEHWIA.

JlabopaTopHbIM ONbIT
M3roTtosrieHne mMogeneit MoneKyn opraHM4ecKmnxX BELLECTB.

MpogumnbHbIE N NPOgecCUOHanbHO3HAYNMbIE 31IeMeH T bl cogep>kaHu . o-
HATWe 0 cybCcTpaTte n peareHTe. Peakumn OKUC/IEHUS U BOCCTAHOB/IEHNSA OPraHNYecKmx
BewecTB. CpaBHeHMe KnaccumnKaumm coeguHeHA N Knaccupmkaumm peakumin B He-
OpraHNyYyecKom 1 opraHMYecKom XUMUK.

2.2. YrneBogopobl U UX NPUPOAHBIE UCTOUHUKM

AnKaHbl. AflKaHbl: TOMOJIOTMYECKUIA PAL, U30MEPUS U HOMEHKNATypa a/IkaHoB.
XMMUYEeCKUe CBOCTBA a/IkaHOB (MeTaHa, 3TaHa): ropeHue, 3ameLleHne, pasnoXxeHue,
aerngpvposaHue. NpriMeHeHe a/ikaHOB Ha OCHOBE CBOMCTB.

ANKeHbl. 3TU/EH, ero nosiyyeHne (derngpupoBaHnemM ataHa, AenosmmMmepusa-
Linein NonmaTuaeHa). MoMOoIornyecKkuii psag, N3oMepus, HOMeHKaTypa aslIkeHoB. Xu-
MWUYECKWNE CBOMCTBA 3TU/IEHA: TOPeHNe, KayeCTBEHHbIE peakumn (obecuBevnBaHue
OpOMHOI BOAbI M pacTBopa nepmMaHraHaTa Kanus), rmaparayus, nomvepusanms.
MpyMeHeHWe 3TUNeHa Ha OCHOBE CBOWCTB.

[veHbl n Kayyyku. MNMoHATKE 0 AneHax Kak yrnesofopojax ¢ ABYMS ABOMHbIMN
cBazamMu. ConpsikeHHble AneHbl. XMMUYecKue cBoincTea byTaganeHa-1,3 v nsonpeHa:
obecuBeynBaHne 6POMHOI BOAbI 1 NONIMMepU3aUMA B KaydyKu. HaTypasibHbI U CUH-
TEeTUYECKMe Kayyykun. Pe3nHa.

ANKNHbI. ALeTnneH. XnMnYecKue CBOMCTBA aueTWU/IeHa: ropeHue, obecuBe4vn-
BaHVe 6POMHOI BOAbIl, MPUCOEANHEHNIA X10POBOAOPOAA M ruapaTaums. NpumMeHeHne
aleTunsieHa Ha OCHOBe ero CBOMCTB. MeXKkaccoBas M30Mepus C aikafeHamu.
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ApeHbl. BeH301. XMMYeCcKne CBOMCTBa 6eH30/1a: ropeHne, peakLumnm 3amelLle-
HWs (rasioreHnpoBaHne, HATPoBaHWe). NMprMeHeHe 6eH301a Ha OCHOBE CBOWCTB.

MpupoaHble UCTOUYHUKK YTNeBOAOPOAOB. MNpUPoaHbIA ras: coctas, NpUMeHe-
HVe B KayeCTBe TonmBa.

HedTb. CocTaB 1 nepepaboTka HedhTW. MNeperoHkKa HedpTWU. HedhTenpoayKThbl.

JeMOoHCcT paumnm

[TopeHne meTaHa, 3TWIEHa, aueTueHa.

OTHOLLEHNe MeTaHa, 3TW/IeHa, aLeTuIeHa U 6eH30/1a K pacTBopaM nepmaHraHa-
Ta Ka/msa 1 6pOMHOIN BOje.

MonydeHve aTUNeHa peakumen fjerngpaTaunm ataHona, aueTuieHa —rmaponu-
30M Kapbuia Kanbuus.

Pa3noxeHne KayyyKa npu HarpeBaHuUu, UCMbITaHWe MPOLYKTOB Pa3/ioKeHUs Ha
HernpeaesbHOCTb.

Konnekuns o6pasuoB HehTy 1 HedhTenpoayKToB. Konnekuysa «KameHHbIN
Yro/sib N MPOAYKUMA KOKCOXMMUYECKOr0o NMPOn3BOACTBA.

NabopaTopHble OMNbIThI

O3HaKoM/IeHME C KO/ieKUMen 06pasuoB HehTU 1 MPOLYKTOB ee nepepaboTKu.

O3HaKoM/IeHME C KOJIIeKUMEN KaydyKOB 1 obpasuamun N3gennii n3 pesrHbl.

MpodnnbHbIe M NpoeccMoHaNbHO3HAYNMbIE 3/1€ MEHT bl COAepP>KaHUA.
MpaBuno B. B. MapkoBHMKOBa. Knaccudukauua n HasHadeHre KaydykoB. Knaccugu-
Kauua 1 HasHadeHVe pesnH. BynkaHmsauna kKaydyka.

Mony4yeHWe aueTuUieHa NUPON30M MeTaHa 1 KapbuaHbiM cnocobom. Peakums
noanmepusaunn BuHUNXIopuga. NMonnBUHWUAXNOPUAL U ero npumMmeHeHne. Tpumepusa-
uma auetusieHa B 6eH3071.

MoHATME 06 aKCTpaKumn. BoccTaHOBEHNE HUTPOOEH30/1a B @aHWUUH. ["oMosio-
rMYecKnin pag apeHoB. Tonyosn. HUTpoBaHWe Tonyona. TpoTu.

OCHOBHbIe Hanpas/ieHNsI NPOMBbILLIEHHOW MepepaboTKM MPUPOAHOro rasa.

[MonyTHbIA HEPTAHOW ras, ero nepepadoTKa.

Mpoveccbl NPOMbILEHHOW MepepaboTKN HEPTU: KPEKUHT, pUGopMUHr. OKTa-
HOBOE YMCNO GEH3VMHOB M LEeTaHOBOE YNC/I0 AV3e/IbHOro Torn/mBa.

KoKCcoXnMmn4yeckoe Npon3BOACTBO U ero nposyKuus.

2.3. Kunopogocogepxalline opraHM4eckume CoeAnUHeHns

CnupTbl. Mony4yeHne aTaHoMa 6POXKEHNEM T/IHOKO3bl U rvapaTauueli aTuneHa.
MMapoKcubHas rpynna Kak gyHKUMoHabHas. MoHATE 0 npeae/ibHbIX 0AHOATOMHbIX
cnvmpTax. XMMU4YecKme CBOCTBA 3TaHoMa: B3aMMOAEICTBME C HAaTpPMEM, 06pa3oBaHme
MPOCTbIX M C/IOXHbIX 3(MPOB, OKUC/EHNE B anbaerng. MpuMeHeHNe sTaHoIa Ha OCHO-
Be CBOICTB. ANIKOFONN3M, €ro NocneAcTBUS A1 OpraHM3Ma YenoBeka 1 npeaynpe-
XXOEHMe.

CMUEpPUH Kak NpeacTaBuTe/lb MHOFOATOMHbIX CIMPTOB. KauecTBeHHast peak-
LISt HA MHOFOATOMHbIe CnUPTbl. MpUMEHEHME FALEPUHA.

deHon. PusnYeckme U XMMUYECKME CBOICTBA (heHoNa. B3anMHoe BnMsiHMe
aToOMOB B MO/eKy/ie (heHOoMa: B3aMMO/eNCTBUE C TMAPOKCUAOM HATPUsSt U a30THOM KIC-
noToi. MprMeHeHWe heHoNa Ha OCHOBE CBOIACTB.
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Anbfe ruabl. MoHsTUe 06 anbaernaax. AnbaeruaHas rpynna Kak dyHKLmMo-
HanbHasl. PopmMasbaerna 1 ero CBOMCTBa: OKUC/IEHNE B COOTBETCTBYIOLLYIO KUC/OTY,
BOCCTAHOB/IEHME B COOTBETCTBYHOLMIA cnvpT. Mony4yeHne anbaernaoB OKUCIEHNEM
COOTBETCTBYIOLLMX CNUPTOB. MpuMeHeHWe opMaribaernia Ha OCHOBe ero CBOIACTB.

KapboHoBble KMUCNOTbI. [NMoHATME 0 KapboHOBbIX KucnoTax. KapbokcunibHas
rpynna kak oyHKumoHasibHas. ToMonornyeckunii psag npegenibHbIX 04HOOCHOBHbIX
KapboHOBbIX KUCIOT. MonyyeHne KapboHOBLIX KUC/IOT OKUC/IEHNEM a/ibernaoB. Xu-
MUYECKMNe CBOMCTBA YKCYCHOW KUC/OTbI: 06LLMe CBOMCTBA C MUHEPA/IbHBIMU KUCNOTa-
MU 1 peakuma aTepudukaumn. NprMeHeHe YKCYCHOW KUC/IOTbl HA OCHOBE CBOWCTB.
BbICLUME XXMNPHbIE KUCNOTbI HA NpUMepe NasibMUTUHOBOW W CTeapMHOBOA.

CnoXHble 3agmpbl 1 XUpPbI. MonyyeHre CNOXKHbBIX 3MPOB peakuyen atepudun-
Kaumun. CnoxxHble atmpbl B NpUpoge, nx 3HayveHue. MNMpuMeHeHMe CNOXHbIX 3MPOB Ha
OCHOBE CBOWCTB.

XKnpbl Kak crioXkHble ampbl. Knaccnpukaums >Xnpos. XMMUYECKMe CBOMNCTBA
YKUPOB: MMAPOMNU3 N TMAPUPOBaAHME XNAKNX XXMUPOB. MNprMeHeHNe XXMPOB Ha OCHOBE
CBOMCTB. Mblna.

Yrnesofbl. YrneBofbl, UX Kiaccupukaumsa: MmoHocaxapuabl (roKosa, ppyKTo-
3a), Aucaxapuibl (caxaposa) 1 nonucaxapuabl (Kpaxman mn Lennonosa).

"110KOo3a - BELECTBO C ABONCTBEHHOW (PYHKLUMEN - anbaerngocnupT. Xmmmude-
CKWe CBOMCTBA I/1I0KO03bl: OKUC/IEHWE B I/TIOKOHOBYKO KUC/OTY, BOCCTaHOB/IEHNE B
copbuT, cnMpPTOoBOE 6pOoXKEHME. MNMPUMEHEHME THOKO3bl HA OCHOBE CBOMCTB.

3HayeHve yrneBogoB BXXMBOW NPUPOLE W XKN3HU YesioBeKa. MoHATUE 0 peaKuu-
AX NOJIMKOHAEHCAUMN U rTMAPOoNn3a Ha NprUMepe B3aMMOMNpeBpaLLEeHNIA: T/1l0Ko3a
«- > MoNmcaxapus,

JemoHcTpauum

OKucneHne cnupTa B asnbferua.

KauecTBeHHbIe peakunn Ha MHOr0aTOMHbIe CrUPTLI.

PacTBopnMOCTb (heHO/1a B BOAe NpU 00bIYHOW TeMMepaType N HarpeBaHuu.

KayecTBeHHble peakumm Ha (PeHon.

PeaKuunsi cepebpsiHOro 3epKasia afibAernios v roKosbl.

OKucneHne anbaerngoB v roKo3bl B KUCIOTY C MOMOLWbLIO TMAPOKCHAA Mean
(). KayectBeHHas peakuusa Ha Kpaxmas. Konnekuusa supHbIX Maces.

NabopaTOpHbIE OMNbITHI

PacTBOpeHVe rvueprHa B BOAe U B3auMogencTeume ¢ rugpokengom meam (I1).

CBOIACTBa YKCYCHOW KMCNOTbI, 06LMe CO CBOMCTBaMU MUHEPa/IbHbIX KUC/IOT.

JoKaszaTenbCTBO HENpeaebHOro Xxapakrepa XXULKOro Xupa.

B3aumogeincTBme rnOKo3bl U caxaposbl ¢ rugpokeungom megm (11).

KauecTBeHHas peakuus Ha KpaxmaJl.

MpodnnbHbIE N NpodeccoHaIbHO3HAUYNMbIE 3716 MEHTbI COAEPXKaHUS.

MeTWNOoBbIN CNNPT M ero UCroNb3oBaHWe B KAYeCTBE XMMMUYECKOIO CbIpbs. TOK-
CUYHOCTb MeTaHo/1a 1 npasuia TeEXHUKN 6e30MacHOCT Npu paboTe ¢ HUM. ITu-
NEHTNINKO/Tb N €ro NpUMeHeHne. TOKCUYHOCTb 3TUMEHTIMKONA U npasBunia TeEXHUKN
6e3onacHOCTM Npu paboTe ¢ HUM.

MonyyeHune eHoNa U3 NPOAYKTOB KOKCOXMMUYECKOro NPOmn3BOACTBa U U3 GeH-
30/a.
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MonnKoHAeHcauma opmanbermaa ¢ oeHonoM B heHo1othopManbaeraHyo
cmony. AueTanbgerng. MNMoHsATMEe 0 KeTOHax Ha npumepe aueToHa. MNpumMeHeHWe aue-
TOHa B TEXHUKE N NPOMbILLIEHHOCTMW.

MHoroobpasne Kapb0oHOBbIX KUC/OT (LLiaBe/1IeBON KMUCNOTbI Kak BYXOCHOBHOW,
aKpWI0BOM KUCNOTbI Kak HenpeaesibHON, 6eH30MHOA KUCMOTbl KaK apoMaTUYecKon).

MneHKoo6pasytoLmne macna. 3amMeHa XXMPOB B TEXHUKE HEMULLEBLIM CbIPbEM.
CUHTETNYECKNE MOIOLLIME CPeAcTBa.

MO0YHOKINCN0E BPOXKEHME TNHOKO3bl. KMUC/IOMONO4YHbIE NpoayKTbl. CunocoBa-
HWe KOpMOB. HuUTpoBaHWe Lenono3bl. MUpPoKCnnH

2.4. AsoTcogepkalliue opraHUyeckune coeguHeHns. Nonnmepsl.

AMUHbIL. MNMoHATNE 06 aMmHax. AndaTnyeckne aMyHbl, UX Knaccupukaumsa m
HOMeHK/aTtypa. AHWINH KakK OpraHn4yeckoe ocHoBaHue. MNonyyvyeHne aHUINHA U3 HUT-
pobeH3ona. NMpumMeHeHe aHW/IMHA HAa OCHOBE CBOMCTB.

AMMUHOKNCNOTbl. AMUHOKUC/IOTbI Kak amgoTepHble ANQYHKLNOHaIbHbIE Opra-
HUYeCKMe coeiMHEHNS. XMMUYECKME CBOMCTBA aMUHOKMC/OT: B3aMMOENCTBUE C LLe-
iodaMn, KucnotTamm u apyr ¢ gpyrom (peakumst noniMKoHgeHcaumm). MentugHaa cesasb”™
n nonvnenTugbl. NprUMeHeHNe aMMHOKUCIOT Ha OCHOBE CBOMCTB CBOWCTB.

Benkun. MNepBuyHas, BTopUYHasi, TPeTUUHasA CTPYKTYpPbl 6e/IKOB. XUMUYeCKMe
CBOICTBa 6e/IKOB: ropeHuve, AgeHaTypaums, rnMapons, UBeTHbIE peakLmm.
Buonornyeckune QyHKLMN 6ENKOB.

Monumepsbl. Benkn n nonncaxapmibl Kak 61MonoMmepsb.

MnacTmaccsl. MonyyeHre NOMMEPOB peakumei nonMepusanmm U NoIMKOH-
AeHcaumn. TepmoniacTUYHbIE M TEPMOPeaKTUBHbIE NiacTmacchl. MNpegctaBuTenu
naacrmacc.

BonokHa, nx knaccuukauuns. rMonyyeHve BonokoH. OTAeNbHble NpeacTaBu-
TeSIM XMMUYECKUX BOJTIOKOH.

JemMoHCcTpauun

B3anmogeicTBne ammmaka m aHuIMHa ¢ Co/IAHOM KUC/I0TOM.

Peakupsi aHUIMHa ¢ 6pOMHOIA BOZOWA.

JoKa3aTe/IbCTBO HA/IMUMA (PYHKLUMOHA/IbHBIX IPYMM B pacTBopax aMUHOKUCIIOT.

PacTBopeHue 1 ocaxkaeHne 6e/1KoB.

LiBeTHbIe peakumn 6enKos.

"opeHne NTUYbEro nepa n LEPCTAHON HUTW.

TabopaTopHbIe ONbIThI

PacTBopeHue 6eN1KOB B BOJE.

O6Hapy»XeHMe 6e/IKOB B MOJ/IOKE 1 MACHOM OY/1bOHE.

[JeHaTypauusa pacteopa 6en1Ka KypyuHoro siiua cnMpToM, pactBopamMu Conen Ts-
XeNbIX META/I/IOB N NPU HarpeBaHuw.

MpakTunyeckne 3aHATUA

PeLleHMe 3KCNepUMeHTa/IbHbIX 3a4ad Ha UAEHTUMKaLMI0 OpraHNYecKux co-
eIVHEHNA.

PacrosHaBaHMe naacTMacc U BOSTOKOH.

MpounbHble N NpodecCcMOHaIbHO3HAUYNMbIE 3/IEMEH T bl COAEP>KaHUSA.
AMMHOKanNpoHoBas KucnoTta. KanpoH Kak rnpeActaBuTe/lb NoIiaMUHbIX BOSTOKOH.
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Vicnonb3oBaHme ruaponmsa 6enKoB B MPOMbILLIEHHOCTU. MoanBuHMAXopua, Noam-
TeTpaTopaTUeH (TedpsioH). PeHonoopmanbaermiHble nnacTtmaccol. Liennynong.
MpOoMbILLINEHHOE NPOM3BOACTBO XMMMUYECKNX BOMOKOH.

MpnmepHble TeMbl pedepaToB (40K1a[0B),
NHAMBUAYaANbHbBIX MPOEKTOB

*B1OTEXHONOINA U reHHada UHXeHepusa - TexHonornm XXI Beka.

*HaHOTEXHO/IOMNA KaK NMPUOPUTETHOE HamnpaB/ieHNe pasBUTUA HayKN U MPOU3BOACTBA
B Poccuiickoii depfepauun.

*COBpEMEHHbIe MeTOoAbl 06e33apaXkuBaHns BOAbl.

*ANNOTPONNA METaUI/IOB.

>KnsHb 1 geartensHoctb A.1.MeHaeneesa.

s«[NeproanyecKoMy 3aKOHY OyayLLLee He rpo3nT paspyLUeHMEeM...»

*CuHTe3 114-ro aneMeHTa -TPUyMd POCCUNCKUX (PUNKOB-AAEPLLINKOB.

*/130TONbI BOAOPOAA.

*/Icnonb3oBaHWe PafN0aKTUBHbBLIX M30TOMNOB B TEXHUYECKUX LENSAX.
*PeHTreHOBCKOe 13/TlyYeHMe U ero UCrnosib3oBaHne B TEXHUKE U MeJULNHE,
*[1nasma - YeTBEpPTOe COCTOAHME BeLLECTBA.

*AMOpP(oHbIe BeLLleCTBa B NPUPOJe, TEXHUKeE, ObITY.

*OxpaHa OKpY>XXatoLLen cpefibl 0T XMMUYECKOro 3arpsi3HeHns. Konim4yecTBEHHbIE Xa-
PaKTEPUCTUKN 3ar psAsHEHNSA OKPYXXatoLLEen cpeabl.

[TpnMeHeHMe TBEPAOro 1 razoobpasHoro okcuga yrnepoga (1V).

e3allyTa 030HOBOI0 3KpaHa 0T XMMNYECKOro 3arpsasHeHns

[ py6oancnepcHble CUCTEMbI, UX Knaccuukaumsa 1 Ucrnonb3oBaHme B npogeccuo-
Ha/TbHOWM [1eATENbHOCTMW.

KocmeTunyeckume renu.

*[TpMeHeHMe CYCNEH3NI 1 3MY/IbCUIA B CTPOUTESLCTBE.

*MwuHepasibl 1 FOpHbIe MOPO/Abl KaK 0OCHOBA NUTOCHEPHDI.

*PacTBOpbI BOKPYT Hac. Tunbl pacTBOPOB.

*Boja KaK peareHT 1 cpega o1 XMMNYecKoro npotecca.

*>K13Hb 1 geatenibHocTb C.AppeHunyca.

*BKnag 0TeUYecTBEHHbIX YUYEHbIX B Pa3BUTUE TEOPUN 3M1EKTPOIMTUYECKON Anccolna-
LN,

*YCTpaHeHWe XEeCTKOCTU BOAbl HA MPOMbILLIEHHbIX MPeAnpPUATUSAX.

*CepHast KuUcoTa - «x/1e6 XMMNYeCKOM NPOMbILLSIEHHOCTU.

*/Icnonb3oBaHMe MUHePa/IbHbIX KUCNOT Ha NPeAnpuUaTUSX pas/IMyHOro npoguis.
*OKCUAbl U COMN Kak CTPOUTENIbHbIE MaTepUasibl.

*/IcTopua runca.

e[loBapeHHasa Co/b Kak XMMUYECKOE CbIPbe.

*MHOroMKuin KapboHat KasbUusi: B NPUPoJe, B NPOMbILLIEHHOCTH, B ObITY.
*PeaKkUumM ropeHns Ha rnpou3BoOACTBE U B ObITY.

*BupTyanbHoe MoJenmpoBaHne XMMUYECKUX MPOLECCOB.

*DN1EKTPO/IN3 PACTBOPOB 3/1eKTPO/INTOB.

*DNEKTPOIN3 pacniaBoB 3/1eKTPO/INTOB.
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*[TpaKTn4yecKoe NPUMeHeH1e 3NeKTPoIn3a: papuHMpoBaHme, ra/ibBaHoMIacTUKa,
rasibBaHOCTEruns.

*/IcTopua Nony4vyeHUs N NPoOU3BOACTBA a/TFOMUHUS.

*DNIEKTPONIUTUYECKOE MONYYeHVE U padMHUpOBaHWE Mean.

*>Ku3Hb 1 geAaTenbHocTb . [A3BN.

*P0o/1b MeTas1/10B B CTOPUKN Yesl0BEHECKOW UvBUn3aumn. ictopusa oTedeCcTBEHHON-
YepHo MeTannyprun. CoBpeMeHHOe MeTasl/lyprnyeckoe rnpon3BoACTBO.

*/IcTOpUA 0TEYECTBEHHOW LBETHOW MeTa/llyprun. Ponib MeTasI/10B U CN/1aBoB B Hayu-
HO-TEXHNYECKOM Mporpecce.

*Koppo3ns MeTasIIoB 1 CNOCO6ObI 3aWnTbl OT KOPPO3UMN.

*VIHepTHble N 6naropofHble rasbl.

*PoXkaloLme conun - raJioreHbi.

*/IcTopns LWBEACKOWN CNINYKM.

*/IcTOpMS BO3HUKHOBEHUS M PasBUTUS OPraHNYecKom XMMUN.

*>Ku3sHb 1 geatensHocTb A.M.byTneposa.

*BuTanunsm v ero kpax.

*P0/1b 0TEYECTBEHHbIX YYEHbIX B CTAHOB/IEHUM U Pa3BUTUM MUPOBOM OpraHNYecKomn
XUMUW.

*CoBpeMeHHble NpeacTaB/IeEHNA 0 TEOPUU XUMUYECKOTO CTPOEHUSA.
*DKO/I0FMYECKME acneKTbl UCMO0Nb30BaHNA YIr1eBOLAOPOAHOIO ChIpbS.
*OKOHOMUNYECKME aCMeKTbl MeXAyHapoAHOro COTPYAHNYECTBA MO UCMO/1b30BaHUIO
yrneBoflOPOAHOr0 CbIpbS.

*/IcTOpUA OTKPbLITUSA 1 Pa3paboTKU ras3oBbIX U HEPTAHbLIX MECTOPOXKAEeHMIA B Poccuin-
CKo Pefepaunn.

*X1MUSA YrneBoLOPOAHOr0 CblpbA U MO ByayLas npogeccus.

*YTNeBoAoPOAHOE TOMIMBO, €ro BUAbl N Ha3HAUYeEHWe.

*CUHTETUYECKME KayUyKN: NCTOPUS, MHOroobpasne 1 rnepcreKTuBhbI.
*Pe3MHOTEXHNYECKOE NPOU3BOACTBO U €ro posib B HAy4YHO-TEXHUYECKOM MpPOrpecce.
*CBapoyHoe NMpon3BOACTBO U PO/ib XUMUWN YT1eBOAOPOLOB B HEM.

*He(Tb 1 ee TpaHCMOPTMPOBKA KaK OCHOBA B3aMMOBbITOAHOI0 MeXAyHapo4HOro co-
TPpyAHWNYeCTBa.
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6.TemaTnyeckoe nnaHMpoBaHne y4ebHON ANCLUUN/INHBI
oy [06.07 Xumuns

Mpn peanunsauum cogep>kaHusi obuieobpasoBaTe/IbHON YyHeOHON ANCUMNNVHBI
«Xnmmsa» B npegenax ocsoeHust OMNOIr CrioO Ha 6a3e 0CHOBHOro o6Lero obpasosa-
HUS C NOosTlydeHneM cpegHero obuero obpasosaHus (MMNKPC) makcmanbHas yyebHas

HarpysKa 06y4atoLLMXCS COCTaBNSAET:

* 1o npodeccusim CrMO TeXHUYECKOro Npotunnis NpogeccnoHanbHOro o6paso-
BaHUA - 113 yacoB, U3 HUX ayauTopHas (o6s3aTesibHas) HarpysKa o6ydaroLmxcs,
BK/10Yast /1Ta6opaTopHbIE OMbIThbl Y MPAKTUUECKME 3aHATUS, - 78 YacoB; BHeayAMUTOPHas
camMoCTosiTe/IbHas paboTa CTyAeHTOB - 35 YacoB;

HanmeHoBaHWe pa3fenoB U TeM

1 BBegeHue

1. ObLasa n HeopraHm4yeckas Xmmus

11. OCHOBHbIE NOHATUA U 3aKOHbI

1.2.  lMepuogmyeckuin 3akoH n Mepuoan-
yecKas cucTemMa XUMUYECKNX 3ne-
MeHTOB [.N.MeHaeneeBa u cTpoe-
HVe aToma

13. CTtpoeHune BeLlecTBa

14. Bopa. PacTBopbl. QNeKTPONNTNYe-
CKasa guccoumaumnsa
15. Knaccuukaumsa HeopraHMYecKnx
COEAVHEHUI N X CBOMUCTBA
16. Xumunyeckne peakumm
~\7.  MeTannbl N HeMeTa/ /bl
2. OpraHunyeckasa xmmus
2.1.  OCHOBHbIe MOHATUSA OpraHNYecKo
XUMUU N TEOPUSA CTPOEHUA OpraHu-
YeCKNX CoeIMHEHNIA
2.2. Yrnesofopodbl M UX NPUPOAHbIle
NCTOYHUKN
2.3.  Kucnopogocogepalline opraHuye-
CKMe coelMHeHUA
2.4.  A3oTocoaep)kallme opraHMyecKue
eanHeHua. NMonumepsl
NToro
BHeayanTopHasa camocTosiTe/ibHas paboTa

KonnyecTtBo vacoB aygutop-  CamocTtos-
HOI HarpysKu Te/lbHas
Bcero  lMpakTunyeckue 3a- paboTa
HATUA 1 paboThbl
1
45
5 2 2
4 1 2
8
6 3 2
9 5 4
6 1 3
7 2 3
32
5 1 2
9 3 4
8 4 4
10 4 5
78 30 35
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MoaroToBKa BbICTYMNJIEHWIA MO 3aaHHbIM Te-

Mam, AOK/anoB, pedepaTos, acce, uHAnBMay- 35
a/IbHOr0 MNPOEKTa C UCMOJIb30BaHMEM UHOP-
MaLMOHHbIX TEXHOI0rVIA W ap.

NpomexyToyHaa aTTecTaunsa B pOpMe 3K3amMeHa

Bcero

113

7.YYEBHO-METOANYECKOE N MATEPNAJIBHO-TEXHNYECKOE
OBECMNEYEHUE MPOIrPAMMbI YUYEEHOW ANCLIMNIVHBI

OcBoeHMe NporpaMmmbl y4ebHOM AUCUMNNHBI NpeanonaraeT Hasim4vme B Nnpo-
(heccMoHasIbHOWM 06pa3oBaTe/IbHOW OpraHu3aunmn, peanuayrolleii 06pas3oBaTe/ibHYHO
nporpaMmmy cpefHero obuiero obpasoBaHus B npegenax ocsoeHnsa OMOIT CrO Ha
6a3e OCHOBHOro o6ulero obpasoBaHusi, KabUHeTa XMMUX ¢ labopaTopuen n nabopaHT-
CKO KOMHATOW, B KOTOPOM MMEETCHA BO3MOXXHOCTb 06ecrnevnTb CBOOOAHbIN fOCTYN B
NHTepHET BO BpemMs y4ebHOro 3aHATUA 1 B Nepuo BHEYHeOHOWN aesATeNIbHOCTU 06Y-
YaroLLMXCA.

MNomewyeHe KabuHeTa AO/HKHO YA0BNETBOPATL TpeboBaHMAM CaHUTapHO-
ANUAEMUOONMYECKUX npasunn n HopmaTtmeos (CaHlMnH 2.4.2 Ne 178-02) n 6bITb
OCHaLLEeHO TUMOBbIM 060pYyL0BaHNEM, YKa3aHHbIM B HACTOALLMX TpeboBaHMSAX, B TOM
yncne crneymann3npoBaHHom y4yebHo Mebenbto 1 cpeacTBaMy 06yveHUs, 4ocTaTou-
HbIMW /19 BbIMNO/IHEHNA TPeboBaHMIN K YPOBHIO NMOATOTOBKMN 00Yy4YatoLLNXCS.

B cocTaB y4e6HO-MeTOANYECKOrO U MaTepuasibHO-TEXHNYECKOro OCHALLEHNS
KabuHeTa XMMUN BXOJAT:

* HaTypa/ibHble 00bEKTbI, MOAENMN, NMPUOOPbLI 1 Habopbl A/1A MOCTAaHOBKWU LEMOH-
CTPALVOHHOI0 N YYeHNYeCKOro 3KCNePUMEHTA,;

* NeyvaTHble cpefcTBa 06yYeHus;

* peaKTuBbI;

* NepeYvyHN 0OCHOBHOW W JOMNO/THNTE/IbHOW YUYeOHOM NnuTepaTypbl;

* BCMOMOraTes/ibHoe 060pyA0BaHMe U UHCTPYKLMN;

* GMBNNOTEUHDbIN (HOHA.

B 61M6/1MOTEUHbIN (POH/A BXOAAT YHEOHUKN U YUeOHO-MeTOAMYECKME KOMIJIEK-
Tbl (YMK), peKOMeH0BaHHble WX AOMNYLEHHbIE 4151 UCNO/b30BaHNSA B Npogeccmo-
Ha/IbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLnsx, peasimsytoLmnx obpasoBaTe/ibHYO Npo-
rpammy cpegHero obuiero ob6pasoBaHus B npegenax ocsoeHus OMOI CrO Ha 6a3se
OCHOBHOr0 06L1ero o6pasoBaHuS.

BrnbnnoTeyHbIn POHA MOXET ObITb AOMO/THEH XUMUYECKOW SHLMKNOMNEANEN,
CNpaBOYHMKaMWN, KHAUraMu AN YTEHNUSI N0 XUMUMN.

B npouecce 0cBOeHMS NporpamMMbl YHeOHOM AUCLUMMNHBI CTYAEHTbI JO/DKHbI
MMeTb BO3MOXHOCTb JOCTYrMa K 3/1EKTPOHHbIM YYebHbIM MaTepuasiam rno Xmmuu,
NMerLMMcs B CBOBOAHOM AocTyne B ceTU VIHTepHET (3/1EKTPOHHbLIM KHUraMm, npak-
TUKyMaMm, Tectam, matepuanam EIF3 v gp.).
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