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T[TOSSICHUTEJIBHA S 3AITMCKA

IIporpamMma 00Imeo6pa3oBaTebHOM yaeGHOH AMCTHENIMHEL «XHMHSA» MpelHasHatucHa
U1 M3YYCHHS XHMHH B Npo(ECCHOHANBHBIX ~00PA3OBATENHHBIX  OPraHA3AIMAIX CIIo,
peaNTH3yIOMEX 00pa3oBATEIbHYIO MPOrpaMMy CPEIHETO obmero oOpazoBaHHs B Mpejenax
ocBoeHHs O0OpPa3OBATENBHON IIPOTPAMMBI CIIO (OI1 CIIO) Ha ©ase OCHOBHOIO obmmero
06paz0BaHys— MpOrpaMME! IOATOTOBKH CIIEUATHCTOR cpeanero 3eHa ([ITICC3).

ITporpammMa paspaboTasa Ha OCHOBE tpebopanuii PI'OC cpeauero oGmmero obpazosaHwsl,
PEIBABIIEMEIX K CTPYKTYpPE, COMCPXKAHMIO H pe3yiILTATaM OCBOCHHS Y4eOHOH RUCIIHILIHHDL
«XHMUA», B COOTBETCTBHA ¢ PEKOMEHIALMAMH IO OPraHysalliil NOMyICHN cpefHero o0Imero
00pazoBanya B Ipeietax OCBOCHH 06pazoBaTeBHEIX IIPOTPaMM CPELHETOo npodeccHOoHATBHOTO
obpasopanng Ha Gaze OCHOBHOTO obmmero o0pa3oBaHMs C Y4ETOM tpeGoBanull denepanbHbIX
rOCYAAPCTBEHHHX O00pa3OBATEIbHEIX CTAHIAPTOB H MOTy4aeMofl CHENHAILHOCTH CPEAHETro
npo)ecCHOHATBROT0  00pa30BAHAL (muceMo  JlemapTaMeHTa TOCyJapCTBeHBOH NOJNHTHKE B
cdepe OATOTOBKHE pabouvX Kanpos i JTIO MunobpHaayku Poccuu OT 17.03.2015 Ne 06-259).

Coziepanne IPOrpaMMBl « X MU HAPaB/ICHO Ha JHOCTHKCHHE CIIENYIOMNX nenel:

- (opMupoBasne y 0OYIAIOMMXCS YMEHHS OLCHUBATH RHAYMMOCTh XHMHYECKOro 3HaHHA IJIA
KaXKI0ro 4eI0BEKa;

- dopvupoBatyie y O0ydarOmMXCs UEIOCTHOTO TpeACTABICHAA O MHpE W pOIH XMMHM B
CO3JAHMM COBPeMEHHOM eCTECTBEHHOHAYUHOH KAapTHHBL MHDA; YMCHHA O6BACHATD OOBEKTHL U
TPOLIECCHI OKpYXarollell  AeHCTBHTEIILHOCTH: NIPHPOAHOH, CONMAIBHOH, KYJIBTYPHOH,
TEXHMUECKOH CpefEl, — HCTIONb3Ys LI 3TOr0 XUMHIECKHE 3HAHAT;

- pasputHe y O0yqaroImuXxcs yMeHn#t pasmuuaTh (AKTE M OLCHKH, CPABHHUBATH OXCHOYHEIE
BEIBOJEL, BAAETH HX CBS3h C KPHTCPHAMY OLEHOK H CBA3D KPUTEPHEB C ONpEACIeHHON CHCTEMO
nernocTel, PopMyIHPOBaTH K 0GOCHOBBIBATE COOCTBEHHYIO MO3HITHIO;

- mnpuobpereHye OOyHalOMUMUCA  OTLITA pazHooOpasuol  HEeSTENBbHOCTH, NOIHAHMA i
CAMOMO3HAHKS, KIFOUEBBIX HABBIKOB, MMCHOIHX yHEBEpCABHOE 3HAYCHHE AL PadiMiTHbIX
BHOB AEATEILHOCTH (HABBHIKOB DCLICHHM npobneM, IPHHATHA pemnenuii, NOWCKa, aHAM3A H
06paboTku HEGOpMAlHY, KOMMYHHKATHBHLX HABBIKOB, HABBIKOB H3MEPEHHUI, COTPYAHAUCCTEE,
fesomacHoro o0paleHus ¢ BeMeCTBaMIL B IOBCEIHEBHOM XHU3HK).

B nporpaMMy BKJIIOUEHO CONCPKAHHE, HampaBleHHOE Ha (opMUPOBABHE Yy CTYHECHTOB
KOMIIETEHIMI, HEOOXOMUMBIX WA xauecrpegrOro ocsoeHms OIl CIIO ma Oase OCHOBHOIO
06Imero 06pasoBaHNA ¢ ONYICHHEM CPEAHETO ofimero 06pa3oBaHAS— IIPOrpaMMBl TTOATOTOBKH
CIIENHATHCTOB CPETHETO 3BEHA (TITICC3).

1.IIACIIOPT PABOUEH NPOT PAMMBI
1.1 O6man XapaKTepHCTHKA yueGHOH JHCHHMIIMHBI «XHMHSD

XHMHS — 9TO HayKa O BEelecTRax, WX COCTaBe H CTpOEHHH, CBOHCTRAX M TIPEBPAIICHISX,
3HAYCHUH XVMHYECKHX BEIIECTB, MATCPHANOB H [IPOIIECCOB B NPaKTHYecKOH JeATCIBHOCTH
yeJIoBEKA.

CopepxaHue obmeobpazoBaTeabHOM yyeGHO AUCIHIUIMHEL «XuMus» HanpaBIeHO HA
ycBoeHHe O0YHaIOIMMUCS  OCHOBHBIX [IOHATHN, 3aKOHOB K TeOpHil XHMHH, OBJIafCHUE
yMeRMSMHE HaOIiofaTh XHMHYICCKHE gBJCHHA, IIPOBOAHTH XUMAYECKHH 3KCIIEPUMCHT,
IPOM3BOAHTE PacHeThl Ha OCHOBE XEMHYCCKHX (HOpMYyJI BELIECTB U ypaBHEHHH XHMH9ECKHX
peaKiHi.

B nporecce U3YHEHHA XUMHK ¥ 06 YUArONIIXCA PA3BHBAIOTCS 1103HABATE/LHEIE HHTEPECEL H
HHTEEKTYANbHBIE CTIOCOOHOCTH, n0TpeOHOCTH B CaMOCTOATENBHOM npuoOpeTeHIK 3HAHUH TI0
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XUMEM B COOTBETCTBHM C BOSHHKAIONMMY JKA3HEHHBIME rpobneMaMi, BOCIUTHIBACTCA
Gepexnoe OTHOIICHAA K .IPHPOJE, NOHMMAHHE 370POBOrO oGpasza XKH3HH, HEOOXOIHMOCTH
NPEAYTIPE/KACSHAS SBICHHH, HAHOCAIMX Bpea 3AOPOBBIO H oxpyxaromeii cpege. Onm
OCBAMBAIOT HpPHEMBl TPAaMOTHOro, G€30MacHOre HCHONB30BAHMA XHMHUHYCCKHX BCLIECTE M
MATEPHAIOB, IPHMEHSEMBIX B GHITY, CENbCKOM X03AHCTBE i Ha IIPOUSBOACTES.

I[Ipu CTPYKTYPHPOBAHHE COACPKAHMS o0meobpasoBareNbHOM y4eOHON AUCIHIIHELL JULT
TpodeCCHOHANBHEIX  00pa3oBaTebHEIX OpTanWsaiil, pearusylommux o6pa3oBaTeNbHyIo
TIPOrpaMMy CpeHEro oGmero obpasosaHus B IPEICaX OCBOCHUA OI1 CIIO Ha 6a3e OCHOBHOI'O
ofmero o0pasoBaHus, YUHTHBANACh O0BEKTHBHAA PEABHOCTE — HeOONbIION 00BEM YacoB,
OTHYUICHHEIX HA M3yUeHHE XWMHHM M CTpeMJICHHE MAKCHMANBHO COOTBETCTROBATE HICAM
paspuBatolero ooydgenus. 1103ToMy TEOPETHYECKHUE BOIPOCEL MAKCUMABHO CMEIIEHH] K Haday
W3y4eHHs MUCIHMIUIHHEL, ¢ TeM YT00H nocneyronmi GaKTHUeCKril MaTepHal paccMaTpHBAIICH
Ha OCHOBE H3y4EHHBIX TCOPHH. :

Peanmzanyd AeLyKTHBHOTO HOAXO[a K H3y4CHUIO XHMHH crnoco8CTBYET Pa3sBHTHIO TaKHX
NOTHYECKAX OTlepalii MBIIUICHWS, KaK aHanus W CHHTCS, oGo0menre W KOHKPETH3AUWS,
CpaBHCHME H aHANOIHAS, CHCTCMATA3AIMA U KiaccaduKanys H Ip.

HzyueHKe XAMHH B NPOGECCHOHATBHEIX 00pa3oBaTENBHEIX OPraHU3ALHAX, PEAIH3YFOUIMX
00pazoBaTeNbHYIO IPOTPaMMy CPETHETo o0miero ofpa3oBaHud B PeienaX OCBOCHHUS OII CIIO
Ha Gaze ocHOBHOTO 061Iero oOpasoBanus, HMECT CBOH 0COBEHHOCTH B 3aBACHMOCTH OT IPOdHIA
npoeccHoHanbHOro 00pasoBaHys. 10 BHIpAKACTCA B COfIEpXKAHMM OOYHCHWS, KOIMYCCTDE
4ACOB, BLUIGNAEMBIX Ha W3YUEHAE OTHACTBHEIX TeM IIPOTpaMMEL ray0OuHe HX OCBOSHHA
obyuaromuMecs, o0BeMe W XapaKTepe MPaKTHHECKHX 3aUATHH, BUJAX BHEAYJTUTOPHOH
caMOCTOATENbHOM paboTH CTYICHTOB.

[Ipr ocBOCHAH npodeccmit CIIO  TEXHUYECKOIO npogmid  NpodeCCHOHATBHOTO
06pa3oBaHHsA XHMHS A3YIACTCH Gonee yrnybIeHHO KaK IpoQHIbHAL yaeGHasA IUCITAILIMHA.

CrenudyKa W3yUCHHS XMMHMH TPH OBIAICHUH mpodeCCHSIME ¥ CHELHATHHOCTIMH
TeXHUYECKOro Tpoduis OTpaxeHa B kaxnoil Teme pasmena «ConepkaHue yaeOuOMH
JMCIHMIUIHHED B pyOpuKe «[IpopunpHele # NPOPECCHOHATBHO 3IHAYHMBIC 3IICMEHTEL
cofepKaHms». JTOT KOMIOHEHT Peau3yeTcs Ipu HHMBHIYaNLHON CAMOCTOATENBHOR pabote
ofyqaiompxcs (HanucaHun pedeparoB, MOATOTOBXE cOOOILIEH A, 2aIIATe IPOEKTOR), B IPOLIECCE
yuebHoil [AeATCABHOCTH 107 PYKOBOZCTEOM npemofasarens (BHIIONHCHAH XHMUIECKOTO
DKCIIEPHMEHTE — naGOpPaTOPHEIX ONBITOB H HNPaKTHICCKHX paGoT, pEIMICHHA DPaKTHKO-
OpHEHTHPOBAHHBIX PacyeTHBIX 33T T. ).

B mponecce H3yUeHHS XAMHE TEOPETHICCKHS CBEIEHHA JOTONHSIOTC IEMOHCTPANHAMH,
naGopaTOpHBIMY ONbITAMM H HPAKTHICCKAMU JaHATHAMH. SHAYMTENBHOE MECTO OTBOAUTCA
XHMHIECKOMY SKcIepHMenTy. OH OTKpEIBACT BO3MOXHOCTE (popMHpoBaTh y OOyHAOUMXCA
clelaNbHBIE HPSAMETHEIE YMEHHs: paboTaTh ¢ BEMCCTRAM, BBIIIOHATD IIPOCTHIE XEMHIECKHE
OMEITH, YUMTh OE30MACHOMY H SKOJOIHMIECKH rpaMoTHOMY OOpAlIEHHIO C BeLICCTBAMHE,
MaTepHaIaMH H IPONeccaMi B OHITY U Ha IIPOM3BOJICTEE.

Jins opranmM3aryu BHEAYAUTOPHOH CAMOCTOSTENBHOH pabGoTH! CTYIIEHTOB, OBIAJICBAIOLIHX
npodeccnsiva  CIIO  TEXHHICCKOTO npodeccHOHAIBHOTO o6pazoBaHMs, MPEINCTABICH
IpEMepHETi nepedeHs pedepaTos (OKNIazOB), HHAMBALYATBHBIX JIPOCKTOB.

B npolecce H3y4eHAS XMMUM BKHO dopMupoBaTh HHPOPMALTHOHHYIO KOMITETEHTHOCTh
oyuaroumxcs. IlosTomy TIpH OpraHM3aii cAMOCTOSTENBHOH paboTel  HEOOXOMMMO
AKIICHTHPOBATh BHUMaHHe O0YHAlOMuXCs Ha [OHCKE uH(bOpMALHE B CPEACTBAX MAaccMClHa,
WurtepHere, y4eOHOH 1 CHEMEANBHOH JHTEparype ¢ COOTBETCTBYIOIIHNM ohOpMIICHHEM H
pEACTaBICHAEM PE3YIHTATOB.




Hzyuenne obmeobpasoBaTenbHON yueGHOM MHCIUIIHHBL «XHMHUS» 3aBepIIaeTC MOBEACHUCM
utoroB B (opme mu(GEPEHIIHPOBAHHOIO 3a4€Ta B paMKax TPOMEKYTOYHOH aTTecTanuu

crynenTos B mpomecce ocsoenus OIl CIIO ¢ momydenueM CpeAHEro obmero ob6pa3oBaHuA
(IIMICC3).

1.2 MecTo yuebuoii AHCIMIVIHEL B y4efHOM miane

VyeBGHag JUCUMIUIAHA «XHMHs»  SBISeTcd  ODA34TEIBHOM H  H3ydaeTca B
o6imeoGpasopaTenbHOM HuKie yuebuoro nnana OI1 CTIO (IIICC3).
1.3 PesyabTaThl 0CBOCHMS Y4€0HOI JHCUHILTHHBI

OcRoeHHE COZECPMCAHMA Y9eOHON MUCIUIUIHHET «XHMHAY, ofecmeurBacT NOCTHKCHHE
CTYACHTAMH CIEIYIOIHX Pe3yIbTaToB!
JIHMHOCTHBIX:
JI1 4yBCTBO TOPHOCTH M YBRKCHHS K HCTOPHHE M JTOCTHIKCHHAM OTEUECTBEHHOH XHMHYECKOM
HaYKH,
JI2 XMMUYECKH TIPAaMOTHOE TOBEACHHE B MPO(ecCHOHANBHOM NEATENHHOCTH H B OBITY IpH
0GpaIeH I ¢ XAMUYECKIMH BEIIECTBAMH, MaTepHalaMH i IPOLECCAaMH,
JI3 roTORHOCTH K IPONO/DKEHHIO 00pa3oBaHWA H MOBLINCHHA kBamuduxanpu B H30paHHOH
nipodeCCHOHANLHOH ASSITeNIBHOCTH U OGBEKTHRHOE OCO3HAHHE PO XMMUUECKAX KOMICTEHIHH
B 3TOM;
JI4 yMeHHe HCIOJB30BaTh JOCTIDKCHHA COBPEMEHHOH XMMHMYECKOH HAyKM M XUMHYCCKHX
TeXHOIOTM} Ui TIOBBINICHHS COOCTBEHHOTO HHTENICKTYaIBHOTO PAsBHTHHA B BHIOpaHHOM
npodeccHoHanbHOM IeATeIBHOCTH,
MeTanpeIMeTHbIX:
MII1 MChoONB30BAHHE DAa3IMMHBIX BHAOB DO3HABATEIBHOM IEATENHHOCTH H OCHOBHBIX
HHTE/UIEKTYATBHBX onepanyil (TIOCTAHOBKH 3a1ayH, (OpMY/IUpOBaHHS THUNOTE3, aHANH3A H
CHHTe3a, CpaBHEHHS, OGOOINEHHS, CHCTEMATU3ALWH, BHIABICHHI TPUIHHBO-CIIEACTBEHHBIX
cBa3eil, IOMCKA aHajoroB, (GOPMYIMPOBAHUS BEIBOJIOB) [ peIeHAs IIOCTAB/ICHHOH 3a/1aqu,
IpUMEHEHHEe OCHOBHBIX METOJOB [O3HAHMA (mabmroncHns, HayvHOro IKCIIEPEMEHTa) JUIs
H3ydeHAs PA3HUHBIX CTOPOH XUMHISCKHX 06BEKTOB M [POLECCOB, ¢ KOTOPHIMH BOSHHKACT
HEoOX0MMOCTh CTAJIKABATECA B npodeccuonansHol cdhepe;
MII2 HCIONB30BAHAE PAsIHYHBIX HCTOYHHKOB UL TOIyHCHHA xuMHdecKoii HHGOpMAITHH,
yMEHHME OLEHHTH €€ JIOCTOBEPHOCTH  JIA NOCTHIKCHHA  XOPOIUMX  Pe3ynbTaroR B
mpodeccuoHanbHOH chepe;
npeIMeTHBIX:
II1 chopmMHpPOBAHHOCTE npencTaBleHnii 0 MECTe XHMHH B COBPCMEHHOH HayqHON KapThHE
MH]a;
12 monMMaHde pomi XWMuH B (POPMHPOBAHMHM KPyrosopa u yHKIMOHANLHOH [PaMOTHOCTH
4eoBeKa [ PelneHH NPaKTHYECKUX 33141,
I3 BiageHHEe OCHOBOIONATAIOINAMY XHMUYECKUMM TOHSATHAMA, TEOPHAMH, 3aKOHAMH H
3aKOHOMEPHOCTAMY;
114 yBepeHHOE TIONB30BAHUC XUMHYECKOH TEPMMHONOTHEH 1 CHMBOIHKO’;
II5 s1afcHAe OCHOBHEIMH METOJAAMH HAydHOro MO3HAHUA, MCHONB3YeMBIMH B XHMHH:
HalMONCHAEM, OIMCAHHEM, H3MEPEHHEM, SKCIICPUMEHTOM,
II6 ymenue oGpabaTHBaTh, 06BACHSTS PE3yILTATHl MPOBE/ICHHEIX OIBITOB H ICNIATH BBIBOJIBL;
II7 TOTOBHOCTH H CIIOCOGHOCTH IPHMEHATh METOMbL IOSHAHHMA IPH pelICHHM MMPaKTHICCKHX
3a78ad;
I8 cdhopMEPOBAHHOCTE YMEHHS NaBaTh KOIMYECTBEHHbIE ONEHKU U IIPOM3BOMUTEL PACHCTHL O
xuMEeckuM HopMyIaM H YPaBHCHUAM; :




pH HCIOIB30BaHHH XAMHAYESCKHX BCINCCTE,

II9 siagcHKE IPABHIAMY TEXHUKH Ge30MacHOCTH II
Kot HHpOpMaIHH,

110 copMHPOBAHHOCTE COGCTBEHHOM MO3MIWH 1O OTHOIICHIIO X XHMHYEC
HOTy4aeMolf B3 Pa3HEIX HCTOUHUKOB.



2.CONNEPKAHHUE VUEBHOM JUCIUITUTHBL
Baenenuc

Hayunble METOAbE [IO3HAHHS BEIIECTB H XHMICCKUX asyenuii. Pons SKCHepHMEHTa H TEOPHH B
XHMEE. MoZeHpoBaHHe XMMAUECKHX OPOLECcCoB. SHaUeHAE XMMUH TP 0CBOCHAN npodeccnit
CIIO u crermampHocTei CIIO Texumueckoro mpoduis MpodhecCHOHATBHOO o0paszoBaHusl.

1. O6mas ¥ HeopraHHIecKas XUMHA
1.7 OcroeHble ROHAMIS 1 3GKOHBL XUMUN

OCHOBHBIE TOHSTHS XWMHH. BellecTBO. ATOM. Monexyna. XWMHYECKHH BICMCHT.
Annotponust. IIpocThie M CIIOKHEE BEUICCTEA. KagecTBeHHBIH B KOMHYSCTBEHHBIH COCTaB
BemecTB. XUMAUECKAE 3HAKH ¥ (GopMylsl. OTHOCHTENBHBIC aTOMHAs 1 MOJICKyISpHas MacChl.
KomuuectiBo BEINECTBA.

OcHOBHEI® 3aKOHBI XuMuH. CTexHOMeTpys. 3aKOH COXPAHEHHS MacChl BEIICCIB. 3akoH
[IOCTOSHCTBA COCTABA BEIIECTE MOJIEKYJIPHOH CTPYKTYDHL. 3akoH ABOragpo H CIEACTBAA U3
HETO.

PacueTHEIC 3a/[adi HA HAXOKACHHE OTHOCHTEIbHOH MOJIEKYISpHOH MaCChl, ONpe/ISTICHIe
MacCOBOI! 0N XUMHIECKHX NIEMEHTOB B CII0XHOM BEIIECTSE.

JieMOHCTpalHy
Moy aTOMOB XAMMYECKHX DIEMEHTOB.

MojIe¥ MOJIEKYJI IPOCTHIX H CHIOKHBIX BEMECTE (mapocrep:xHeBhie H CTI0apTa— bpurieba).
Konekmms IPOCTIX H CIIOKHBIX BEIICCTB. HexoTopble BeIECTBA KOTHIECTBOM 1 moms. Moaens
MOJAPHOTO 00BEMa Fa30B. AJIOTPOTH docdopa, KACIOPOaa, 0I0BA.

ITpodmieHbe B IPOPECCHOBATIBHO 3HATUMEIC STEMEHTBl COJEPXaHUA. AJUIOTPOMHEIC
MozpduKamEn yruepona (anmas, rpacut), Krcnopoaa (KHCIopoz, 030H), o1oBa (cepoe u Genoe
on080). [ToHATHE 0 XMMUYECKOH TCXHOMOTHA, GUOTEXHOIOTMH ¥ HAHOTEXHONOIHH.

1.2 Hepuoduneckuil 3aK0H U Hepuoduueckasn CUCMEMA XUMULECKUX
snemenmos 1. H. Mendeneesa u cmpoerue amoma

TepronuyaecKui ‘saxon . U. Menzeneesa. OTKpBITHE 1. 1. MengeneeseM
TMeproAUUeCKOTO 3aK0HA. TleproAHYECKHIL 3aKOH B dhopMymupoBke [L. . Menpeneesa.

Tleproapmyeckas TabMHIA XUMHICCKHX aMeMeHTOB — Tpaduueckoe OTOOpaKeHHe
TieproYecKoro 3akoHa, CTpyKTypa epHEOMIIecKol TaGNHIbL: HEPHOMIBL (Maibie 1 GombIiMe),
rpynnsl (TIaBHas b noboyHas).

Crpoenne aromMa Tlepromugeckuii 3akoH . . Menpnencesa. ATOM —— CIIOXHA]L
yactana. Aapo (IpOTOHEI H HeHTpOHBI) H snexrpornas ofonoyka. HM30TOBL CrpocHue
JHEKTPOHHEIX 000JI0UEK aTOMOB 3JIEMEHTOB MampX TneproroB. OCOOCHHOCTH  CTPOCHHA
BMEKTPOHHEIX 00OIOYEK ATOMOB JJIEMEHTOB GONBIIMX NEPHONOB (IEPEXOTHBIX 3]IEMEHTOB).
Ilonstue of0 opOHTIAMX. S-, P- H d-opburamd. JIEKTPOHHEIE KOH(HUIYpallHH aTOMOB
XHMAYECKHX JJIEMECHTOB.

CoppemenHas (QOpMyTHPOBKA IMeproandecKoro 3aKoHA. SpaueHne llepHoXuIecKOro
3akora H IlepHoguIecKol CHCTCMBL xumagecknx mementos JI. K. MeHpeneesa I pasBUTHA
HAYKd ¥ NOHAMaHHA XMMHIECKOH KapTHHE! MHPA.

JleMOHCTpanHy
Pazmrunbie GOPMBL TleproMUCCKOH CHCTEMBI XUMHYCCKIX anementos Jl. M. Menneneesa.

8




JTuaampdeckye TaGNHIB! 1JI1 MOISIMPOBAHUA Tepmoauyeckoil CHCTEMBL. JNEKTPU3ANNA Tel U
HX B3aHMOACHCTBHE.

JIaGopaTopHbIi OnbIT
MogemmpoBarye nocTpoeHus [leprommyeckon TaGNUIE] XHMHYEeCKHUX 3JEMEHTOB.
IMpodmaeueie M Npo¢)eCCHOHANBHO 3HATHMEIE ' 3NeMEHTHl COoAepxkaHus. PanuoakTHBHOCTE.
Vcmone3oBaHde PagoaKTHBHEIX H30TOIOB B TCXHAYECKHX ME/IX. PeHTreHOBCKOS H3NYUESHHE H
ero MCIONB30BAHHE B TEXHWKe W MeaumuHe. MomenvpoBaHHE KaK METOA MPOTHOSHPOBAHMST
CHTya{H Ha MPOH3BOICTEE.

1.3 Cmpoenue serjecmsa

Vonuas XIMAYECKas CBs3b. KaTHoHbI, HX 00pa3soBaHue U3 aTOMOB B DE3YNLTATC MPONEcca
OKUCIeHHY. ABHOHEL, WX OOpasoBaHWE M3 ATOMOB B Pe3yNbTaTe MpONecca BOCCTAHOBICHHA.
Mommas CBS3p KaK CBS3b MEXKTy KaTHOHAMH H AHHOHAMH 33 CHET JNIEKTPOCTATHYECKOTro
npuTkenns. KiaccHukamms HOHOB: MO COCTaBY, 3HAKY 3apila, HAJIMYHI0 THAPATHOH
ofonouxy. VOHHBIC KpHcTalmHdeckue pemerxu. CpoficTBa BEMICCTB C HOHHERIM THIIOM
KPHCTAIIHYECKOH PEIISTKH.

KopaleHTHAs XHAMAYeCKas CBs3b. MexanusM 00pasoBaHEs KOBANEHTHOH CBA3H
(oOMeHHEI ¥ JOHOPHO-KUENTOPHEN). DIeKTPOOTPHLEATEABHOCTD. KoBayeHTHEIE NOMPHAA H
HemojspHad cBa3H. KpaTHOCTS KoBaleHTHOM cBs3u. MonekyndapHble ¥ aTOMHRIC
KpHCTa/UEgeckHe pemerky. CpoHcTea — BCHICCTB  © MONEKYIAPHBIMH H  aTOMHBIMH
KPHCTAJUTHYECKUME PEIICTKAMH.

Merainmueckas CBI3b. MeTammyeckas KPHCTALTHYECKas PpCIIETKa K MeTalHJIecKas
KUMIUecKad cBA3b. PU3MUECKIE CBOWCTBA METALIOB.

ATperaTHsIC COCTOSHHS BEILIECTS ¥ BOAOPORHAL CEA3b. Tsepmoe, xuAKOE H Ta3000pasHoe
COCTOSHHS BemecTB. llepexol BEIeCTBA U3 OJHOrO arperaTHoro COCTOAHHA B Ipyroe.
Bonoponnas CBA3b.

UprcTsie BemecTBa B cMecd. [loHATHe O CMECH BEINCCTB. TOMOTEHHEIC H T€TCPOTEHHEIC
cmecn. CocTas cMeceli: o0BeMHAad H MaccoBad IOIM KOMMOHEHTOB cMecH, MaccoBas RO
OpUMECEH.

JlucmepcHple cucTeMbl. lloHatue o0 aucoepcHOM cucTeMme. JlncmepcHas daza u
J@CIIepCHOHHas  cpena. Knaccudukays JUCIEPCHBIX CHCTEM. [TousTee © KOUIOHAHBIX
CHCTEMAX.

JeMoHcTpallud
Mozenb KPHCTALTHIECKON PeeTKA XIIOpHa HATPUA.

QGpa3ibi MHHEPATIOB C HOHHOM KPHCTAILIMIECKOH PELIETKOM: KaJIbIHTa, FanTa.
Moz KPHCTAIUTHYECKAX PENIETOK «CYXOTo JIbjia» (umu Honia), aMasa, rpadhuTa (MM KBapua).

ITpuOopH! Ha RUAKUX KpACTAILIAX.

O6pasiBl PasIMIHbIX JHCTIICPCHEIX CHCTEM: SMYIBCHLL, CYCTICH3HH, asposonel, rencit u 30iei.
Koarynsamus. CHHEPE3UC.
Spdext TaamaNs,

JlaGoparopHnie OTBITHl
[IpHroToBICHHE CYCICH3HH kapOoHaTa Kaibldsi B BOAC. [Toy4eHre SMYIbCHH MOTOPHOFO
Macna. O3HaKOMIeHHE €O CBOMCTBAMY JUCHEPCHBIX CHCTEM.

ITpo¢unbHEIE H NPOGECCHOHATBHO 3HATHMBIC seMeHTH cofepxanusl. [1onIpHOCTb CBA3H
¥ TONSPHOCTh MOJEKYIIbl. Konnencaiys. TexyuecTs. Bosronka. Kpucramiusanud. CyGnumanus
¥ mecyOnuMamus. AHOMATHH QH3UIeCKAX CBOHCTB BOJEL Kunkue Kpucraibl. MuHepaisl U
TOpHBIE MOPOZEL KaK NPHPOHBIS CMECH. IMyNECHE H CyCTICH3UH. 30H (B TOM YHCIIE a3PO3OIIH)
7 renu. Koarymsms. CrHepesnc.




1.4 Booa. Pacmeopst. Dnexmponumudeckas OUCCOUUayus

Bona. Pacrsopel. Pacreopenne. Bojga KXak pacTBOPUTEIID. PacTBOpHUMOCTE
pemecTs.  HachleHHBle,  HEHACHINEHHBIC,  MEPECHIUCHHEIC — paCTBOPEL.
3aBUCHMOCTE PACTBOPHMOCTHM Ta30B, >XHAKOCTEH M TBEPARIX EBEIICCTB  OT
pasnuIHBX (axTOpoER.

MaccoBasi JONsS PACTBOPEHHOIO BEINECTBA.

JACKTPONUTHRECKAS  AUCCOLHADMIL DNEKTPOIIATEI W HEIICKTPOHTHL.
DneKTPOMMTHIeCKas JuccoLyars. MexaHn3Mel ANEKTPONUTHICSCKON NMUCCOIIAIIAN
IS BEUIECTB € Pa3iMYHBIME THIAMHA XUMHAUECKOH CBA3M. I 'MApPATHPOBAHHEIC H
HermapaTHpoBaHHkle HOHBL. CreneHb SIEKTPONHTHYECKOH muccoruanuy. CHIbHEIS
u ciabple oMeKTpoimThl. OCHOBHBIC IIONOMCHMA TEOPHI 3IIEKTPOMTUTHICCKOM
nucconpamv. KUCnoTsl, OCHOBAHMA H CONU KaK JICKTPOIUTHL.

Hemoncmparuu

PacTBOpHMOCTE BELIECTE B BOAC.

Cofupanue ra3oB METOZOM BLITCCHCHHA BOJILI.

PacTBopenne B BOJE CEPHON KMCIOTHI H conei

ammonmg. O6paznuel KpHCTAJUIOTHAPATOB.

W3roroBjieHUEe THICOBOH MOBA3KH.

VcIbITaHye PACTBOPOB HEKTPOJIMTOB K HEAJICKTPOJIMTOB Ha npeaMer

JIACCOIMAIMN. 3aBHCUMOCTD CTETICHH SNEKTPONUTHISCKON [ucColHanyu

YKCYCHOM KUCJIOTEL OT pabaBJIeHHs pacTBoOpa.

TIBMEHNEe OKPAIICHHBIX HOHOB B SJICKTPHICCKOM TIOJIE.

[NpuroToBieHue KECTKOH BOJBl ¥ YCTPAHCHUS ee YKECTKOCTH.

HoHUTEL

O6pasib! MHHEPANbHBIX BOI Pa3MIHOTO HA3ZHAYUCHHU.

ITpaxmuseckoe 3anantue

[IpuroToBNenne pacTeopa 3aJaHHOM KOHIEHTpallhuu.

Ipocpunvuvie u npopeccuonarbno IHAUUMbIE IAEMEHILL COOEPIHCAHUA.
PacTBOpeHHE XaK (PHIUKO-KIMHIECKHHA Tpolece. Temnoesle 3G GeKTsl IpH
pactsopennr. Kpucramnoruxpathl. Pemmenue 3amad Ha MAacCOBYIO MAOIMO
pacTBOPEHHOIO BEILECTBA. IlpuMerHeHne BOIBI B TEXHWHECKHMX nensx.
M eCTKOCTE BOIEI ¥ CTIOCOORI €€ YCTPaHCHMA. MusnepaabHbIe BOJBL.

1.5 KraccHpHUKaLuuss HEOPraHUYECKHX COEAMHEHMI M X CBOMCTBA

KucjoThl M HX cBoiicrBa. KHC/IOTHL Kak SIEKTPOTUTEL, WX KIacCHpHKAL
IO PpA3IM4YHBIM OpH3HaKaM. KyMudecKAe CBOMCTBA KHCJIOT B CBETS TEODHH
SIIEKTPOIMTAIECKOA AUCCONHEALHH, OcobeHHOCTH B3aUMOOEeHACTBHSL
KOHIEHTPUPOBAHHON CcepHOH H a30THOH KMUCIOT © meramiamMyu. OCHOBHEIC
crocoOBl MOydeHHA KHCIIOTEL.

OcnoBauus B nX ceoiicTea. OCHOBAHH KaK SIEKTPONMTEL, UX KiaccrhbuKaris
0o pas-IpU3HaKaM. XuMuuyecKkue CBOMCTBA OCHOBaHHI B CBeTC TCOPUH
BJIEKTPOJIMTHUECKONH — THCCOIUAIAN. PasqoKeHHe HEpPACTBOPHMEIX B BOIS
ocHoBapuH. OCHOBHSIE CHOCOOHI MOy HeHUA OCHOBaHUIA.

Conu u mx cpoiictBa. Comi Kak JJICKTDOJIHTLL. Comnu cpenHue, KHCIBIC
OCHOBHBbIE. XMMH4ECKHE CBOWCTBA cosleii B cBETE TEOPHM AMEKTPOIHTHIECKOH
mucconpanun. CrocoObE MOy IeHH COJIEH.

Tugpomu3 conci.

Oxcugsl H MX CBOHCTBA. Coneobpasyromiue a1 peconeoOpa3yIolie OKCHAbL
OcnoBHbIe, aM(pOTEPHBIEC B KICIOTHBIC OKCHIBL. 3aBUCHMOCTD Xapaxrepa OKCHAA
OT creneHH oxucieHus oOpasyromero €ro MeTaa. XUMHYECKAe CBOHCTBA
oxcumos. IomyueHne OKCHIIOB.

emoncmpauyuil

BzanmoneiicTBHe a30THOM K KOHIIEHTPHPOBaHHEOH CEpHOH KHMCIIOT ©

werannami. I'operne docdopa u paCTBOPEHNC IpOLAYKTa TOpeHHs B BOXE.

TTomyueHHe U CBOHCTBA aM$pOTEPHOTO THIPOKCHAR.

HeoGpaTiMBIH IUApOIIA3 xapOuna KaabIiHsl.

OGpaTuMEIil TAIPOIHN3 coneii pasnIYHOTO THIIA.

JlaBopamopHble ORbINIbL
VcnuiTadye pacTBOPOB KHCIOT HHIAKATOpaMH.
BaanmMonelicTBUE METAILIOB © KHUCIQTAaMH.
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BiauMoaeiicTBHE KHCIOT C OKCHIAMH METANJIOB.

BaamMoneiicTere KMCIOT ¢ OCHOBaAaHHASAMU.

BiaaumonelicTBie KUCIOT C COJSMU.

HcnerraHue pacTBOPOB LIENOYEH

uHMKaTopaMu. BianMoneiicTBre METodeH ¢

coaMi. PaznosxeHne HEPacTBOPHMBIX

ocHoBaumii. B3auMonelicTBue Cole# ¢

MetaiaMu. BaapMoeiicTBre conel apyr ¢

mpyroM. I'uposis CoscH pa3Im4Horo THUId.

Ilpogpunvusie 1 npoghecCUORATIBRO 3HALUMDIE INEMERMbL COOEPIHCAHUA.
[TpaBuna pa3baBAeHUs] CEPHOM KHCJIOTEL MICIIoIp30BaHue CEepHOM KHCIOTHEL B
[IPOMBIILICHHOCTH. EJKMe ILIel1049n, WX MCIOIL30BAHNC B IPOMBIIIIEHHOCTH.
TameHass B HerammeHas MU3BECTh, MX IPHMEHCHHC B crpouTenscTBe. I'HIC ©
anebacTp, rUICOBaHHE.

THoustre o pH pactBopa. KucioTHag, MEI0IHAA, HeHlTpanbHas1 cpeaa

PAcTBOPOB.

1.6 Xumuueckue peakyuu

Knaccnduxanusa XHMHYECKHX peakIH. Peaxiru COoeHCHU,
pas3oKeHHs, 3aMeIIeHMS, obmena. Katanurmueckme peaximu., OO6paTuMble H
HeoOpaTuMEIE peakuun. T'oMOreHHEE M reTeporcHHBlE  PEeaKLHMH.
DKIOTEPMMUYECKHE ¥ SHAOTCPMUUCCKHE  DEakiu. Temnoso#t  >ddexr
xuMpdecknx peaxupif. TepMOXUMUYECKHE YPABHCHUS.

OKHCINTENLHO-BOCCTAHOBHTE/IbHbIE  PeAaKIHH. CreneHb  OKMCHCHHS.
OrucIuTelIsr B BOCCTAHOBICHHC. BoccTadoBUTEL KW OKHCIICHHE. Meton
sJeKTpOHHOro GamaHca  JAg  COCTABICHI ypaBHeHH#H  OKHCIHTEILHO-
BOCCTAHOBHTEILHEIX DEAKIIMM. _

CKOpOCTb XHMHYECKUX PeAKIHH. [TOHATHE O CKOPOCTY XUMHIECKHX PeaKiyuii.
3aBMCHMOCTE CKOPOCTH XUMUYECKHX peaxnyii OT pasmH4HbIX $haxTopOB: NPHPOIBE
pearmpyIoLIMX  BEIIeCcTB, WX KOHLUCHTDALIMH, TeMIIEPaTypHl, IOBEPXHOCTH
COIPAKOCHOBEHHUS W HCIIONB30BaHML KaTaJIn3aTopoB.

OfpaTHMOCTE XHMHIECKHX peaxuni. OGpaTHMBIC H HeoOpaTHMBIC PeaKIyn.
XUMHUECKOe PABHOBECHE H CIIOCOOB! €r0 CMEIICHHA.

Memoncmpauuu

TIpuMepsl HEOOPATHMBIX peakiuif, KAymmx ¢ 00pa3oBaHneM OCanKa, raza Anm

BOJBL. 3aBHCHMOCTh CKOPOCTH PeaKHyu OT TPUPO/IEL pearupylompx BEIIECTB.

BrarMoneiicTBIE PacTBOPOB CEPHOM KUCIIOTHI € pacTBOpaMHK THOCYIbaTa

HaTpHs pas-

JIMYHOM KOHTIEHTPALMHA U TeMIIEpaTy Phl.

Mopens KAEIIEro CII0.

3aBHCAMOCTE CKOPOCTH XMMUMECKOW peaxiy OT IPHUCYTCTBIA Karamisaropa Ha
[pyMEpe PasJIOKEHILT MEPOKCHIA BOAOPOAA C TOMOINBIO OWOKCHAAa Mapradia Hu
KaTanassl.

Mozenb 3JIEeKTpONIA3epa.

Moelb IEKTPOIIN3HON BaHHb] IS IOy ICHITA ANFOMMIHHAL.

Monens KOJIOHHEI CHHTE3a aMMUaKa.

JlabopamopHble OnbINILL

Peaxiys 3aMeIlleH s MEIH XKeIe30M B pacTBOpe MEIHOTO

Kymopoca. Peaximy, HAYIHES C obpaszoBaHyeM OcajKka, rasa

HITH BOIRL.

3ARMCHAMOCTH CKOPOCTH B3aMMONCHCTBHL COJISTHOM KHCJHOTHL C METalaMH OT
HAX OPHPOIBL.

3aRMCHMOCTL CKOPOCTH B3aHMOACHCTBUA LUHKA € CONSIHOI KHCJIOTOH OT €€
KOHIIEHTPaIlHY.

3aBMCHMOCTE CKOPOCTH B3aMMOICHCTBYA OKCH/A menu (II) ¢ cepuo#t KHACIIOTOH
OT TeMIIEPaTyphl.

ITpocpunvnvie u npogpeccuonabHo 3HaALUMbLE IEMEHMbL COOEPICARUA.
[TomsiTeie 06 HSNeKTposidze. DJIEKTPOIH3 PacIulaBoB. DEeKTpONu3 pPacTBOPOB.
DNEKTPOJIATHIECKOE IOy ICHHE amomMuups. IIpaxTHdecKoe IPHMEHCHUC
anexTponI3a. aisBaHOIUIACTHKA. [anpBaHOCTerud. PadbrHuposaHue IIBETHRIX
METAITOB.
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Katayms. I'OMOTeHHEIE M TIeTeporeHHble KaTanu3aTophl. IIpOMOTOPEL.
Karamuruueckue sa/161. MTHrHOH TOPEL.

TIpoM3BOACTBO aMMHUAKa: CHIPbE, allaparypa, HayIHbHIC IPHHITUIIEL.

1.7 MeTtambl ¥ HemMetTannbi

MveTaJi.T!Bl. OCOGEeHHOCTH CTPOEHHs AaTOMOB M KPHCTALIOB. (DH3MYECKHE
cpoiicTea MerarnoB. Kiaccudpukanus MeETAUIOB IO PasiMYHBIM [IpH3HAKAM.
NUMHAUECKHe CBOMCTBA METAUIOB. DNEKTPOXHMHYECKHE psaA  HaNpsmKeHuH
MeTauioB. MeramtorepMus.

O6mme croco0pl  momydeHwms MeTauioB. llomaTHe O METALYyPTHH.
ITupoMeTa/Ulyprys, THAPOMETALIYPrud H  SJICKTPOMETAILLY DI Cnnagsl
YyepHBIE U IIBETHBIC.

Hemeramipl, OcoGEHHOCTH CTpOEHUs aroMoB. HeMeTamiel — THPOCTBIC
BelecTBa. 3aBMCHMOCTE CBOMCTB I'aJIOT€HOB OT UX NOJIOKCHHA B MEPHUOIAIECKON
cuereme. OKHCIHATENRHBEIE M BOCCTAHOBHTENbHBIC CBOHCTBA HEMCTANNOB B
3aBHCHMOCTH OT MX HOJIOKEHWS B PANY IICKTPOOTPHUIIATCIIEHOCTH.

Hemoncmpayuu

Konnexuyua MeTajLIoB.

BsauMoaeicTBHE METAUIOB ¢ HeMeTajylaMy (kenesa, UMHKAa ¥ AJHOMHHMA ©
cepoii, alfOMHHHES ¢ HOJOM, CYPbMbI € XJIIOPOM, FOpeHKe JKelesa B XJope).

I"'opeHne MeTaJUIOB.

ATOMUMHOTEPMHAA.

Komnexnus HeMmeTaymoB. l'opeHHE HEMETAIIOB (cepr1, ¢ocdopa, yIs).
BblrecHeHHE MEHEe¢ AaKTHBHBIX TaJOreHOB K3 pacTBOpOB HX cosieii  Gousee
AKTHBHBLIMH CalOr€HAMHI.

Mopens TpPOMBIIUICHHON YCTAHOBKH JULL NPOH3BOJICTBA cepHOHl KHCIOTHL.
Mogene Deud IS OOXUra H3BECTHAKA. Komnekuny TPOTyKI CHIAKAaTHOR
IIPOMBIIUIEHHOCTH (CTeKIA, dappopa, GasHca, NEMCHTa pPasIHIHBIX MapoK H
ap.).

Jlabopamoprbie ONbIHIbL

3axajika ¥ OTILyCK CTallH.

OsHaKOMJIEHHE CO CTPYKTYpPaMyl ceporo 1 Gesoro TyryHa.

PacrnozgaBanye pyl Kesesa.

IpaxkmuuecKue 3aHAMUA

IfonyueHue, cOGHpaHue K PaCclO3HaBaHUE [A30B.

PerneHue 9KCICPUMEHTAIIBHEIX 3a4at.

Hpogunvusie u RPoPEccUoOnanIbHO FHAUUMbBLE 2IEMEHMBL COOEPHCAHUA.
Koppo3usi METaJUIOB! XWMHUYeCKasd ¥ SIIEKTPOXAMIIECKas. 3aBHCHMOCTh
CKOpPOCTH KOpPpO3HH OT yCIoRHHA OKpy’Karole# cpelsl. Knaccundurauusa
KOppPO3HY METAIUIOB IT0 PA3IMIHBIM IPU3HAKAM. CriocoORI 3alWATEI METAILIOB
OT KOPPO3HH.

ITpow3BOACTBO UyTyHa U CTAIH.

IlonyueHnue HEMETANIOB (paKIMOHHON TEPETOHKOH IKUAKOIO BO3OyXa H
SEKTPONN30M PAcTBOPOB HIIM PacIiaBoB 271K TPOIATOB.

CIUKATHAs TIPOMBIIIICHHOCTE. [IpOM3BOACTBO CepHOM KHCIIOTHI.

2. OprapngecKas XUMHs

2.1 OcHoGHbBIE NOHAMUSA OPEARUYECKOIl XUMUL U MEOPUi CIPOCHIUA
OPRAHUHECKUX COCOUHEH UL

IIpeamer OpPraHHYeCKOM  XHMUH. IIpmpoausie, HCKYCCTBCHHBIC M
CHHTETHMYCCKHAES OPTAaHHYECKHUE BEIICSCTEA. CpaBHEHHE OPTaHHYECKHX BEIISCTB C
HEOPraHHIECKIMUL.

BajleHTHOCTD. XUMHYECKOEe CTPOCHME Kak ITOpAIOK COcAWHECHHUSA aTOMOB B
MOJICKYJIBI IO BAJICHTHOCTH.

Teopusi CTPOEHHUsI OPraHM¥IeCKHX coenquaenuii A. M. byrieposa. OCHOBHBIE
[TOJIOKEHHUS TEOPHHU XUMHYECKOro CTPOCHMAL. Mzomepus U M30Mepbl. XUMHUECKUS
¢hopMyIIBI ¥ MOJZIENIH MOJIEKYJI B OpraHndecKod XHMHH.
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Knaccudpukauus OpraHuIecKHx BeHIECTB. Knaccadpukanus BELIECTB IO
CTPOSHMIO YITIEPOJAHOrO CKejaera W HAJIHIMIO QYHKIHOHANEHRIX  [PYIIL.
T'omonoru u romonorna. Hauana momeriiatypsr IUPAC.

Knacenduxanus  peaknuid B opranuueckoii  xmmum.  Peaxiuan
NpHUCOESAUHEHYS (THAPUPOBAHWA, TaJOTEeHHPOBAHMA, T[HUAPOTAIOrCHHPOBAHIL,
CHIOpATALHAH). Peaxtuu OTINEILICHHS (merunpuposaHus,

HerMapOrajloreHUPOBaHMS, Aervnparanuy). Peakmuu — saMemneHud. Peaxnuu
H30MEpU3aLIHH.

emouncmpayuu
Moaess MOAEKYJ I'OMOIIOTOB B M30MEPOB OPraHHIeCKUX COeIMHEHNH.

KagecrBennoe oOGHApYXeHHE YIJIEPOJa, BOAOPOAa M XJIOpa B MOJCKynax
OpraHMYIeCKUX COEIMTHEHU.

JdabopamopHbili ORbIM

WzroToBiienrne Moneiieii MOJIeKyJl OpraHHIecKUX BEIICCTB.

Hpocpunvusie u npopheccUonanbio 3HAUMbIE IIEMEHNIL COOEPIHCAHUA,
Ylousrre o cybcTpaTe M pearesTe. Peakiuy OKHCIIEHMSA U BOCCTAHOBJICHILL
opranuyeckux BemecTB. CpaBHEHMe wiaccudukaun  CcoelMHeHuit u
KitaccuGUKATIH PEaKLvii B HEOPTaHUIECKOH 1 opraHA4ecKod XHMHY.

2.2 YrAeBoAOpOAbI M UX NPUPOAHBIE HCTOYHUKH

Ankanbl. AJIKAHBI: FOMOJIOTHYECKMH psi, HW30MEpHS M HOMEHKIATYDA
anKaHoB. XHMMYECKHE CBOlCTBa ankaHOB  (METaHa, TaHa): TOpEeHHe,
3aMElIeHNE, Pa3fioNCHHUE, merunprpoBanue. IIpuMeHCHHe IKaHOB Ha OCHOBC
CBOICTB.

AKeHBL OTHIEH, ero IOJIy4eHUE (meruapHpOBAHUIEM 3Tana,
JenoamMepu3anuei JOMMOTHIACHA), | OMOJOrMUYECKHH  pAn, — H30MEpHd,
HOMEHKJIATypa  allkeHoB. ~ XHMHYECKHUE cBolicTBa  STWIeHa:  TOPEHHE,
KagecTBeHHBIe peakiuuy (00eCHBEYNBAHAC 6poMHOII BOARI W PacTBOpa
fepMaHranara Kajs), THIpaTauis, nomaMepusaudd. [IpUMCHEHHE JTHJICHA
Ha OCHOBE CBOMCTB.

NMuenst u xayayxn. Ilomarme O AHeHax Kak YIJIEBOAOPOAax ¢ JByMs
nBoMHBIMY CBa3AMHA. CONpsKEHHbIE JHCHBL. Xumuueckve cpoficTBa OyranueHa-
1,3 u msompeHa: oOeCIBCUHBAHNE GpoMmHOil BOOBI M TJIONWMEpU3alMA B
xaydyku. HaTypalbHBIA M CHHTETHICCKHC KayTyKi. Pesuna.

AJKHHBL  ANCTHWISH. XHMHUYECKHC cBOiicTBA  alleTHICHA. TOPEHUC,
obeciBeduBaHde OpOMHONH  BOIBL TpHCOeIMHEHNM  XJIOopoBoAcpona  H
rupparanus. IlpAMeHeHWe aneTHUNeHa Ha ocHoBe CcBolicTB. MexknaccoBast
M30MEPHUS C AIKAUCHAMM.

Apenbl. bBemson. Xumudeckne cpoiicTBa Oensoia: TropeHre, pPeakiid
saMenienns (raJoreHupoOBaHue, putpopanue). IIpuMeneHne GeHz0Na HA OCHOBE
CBOUCTB.

IprponHbple HCTOYMHHKH yrJjieBOAOPOROB. Tpuponaelf ras: CoCTas,
HpHMeHEHHe B Ka- YeCTBE TOILIMBA.

Hed1s. Coctas # nepepaboTKa redru. Tleperonka HedTHU. HedTenpo yKThbi.

Hemorncmpayuu

T opeune MeTaHa, DTHICHA, alcTUNCHa.

OTHOINICHUE MeTaHa, OJTWICHa, aleThneHa H Genzojla K pPacTBOpaM
TIepMaHTaHaTa KIHA A OpoMHOM BOJIE.

IonyueHue OTHICHA peakuueil AerHApaTalMu STaHONA, aneTuigeHa —
ruaponu3oM Kapbyna KambLws. :

PaznoKeHue KaydyKa OpW HarpeBaHuH, HCTIBITaHWe TPOLYKTOB Pa3IOKEHHL
Ha HEMpEAeIbHOCTD.

KoJuteKiua o6pa3nos HehTh U pedTemponykros. Koanmeknns «KameHHBIH
yroJib | MPOAYKIMs KOKCOXUMHYECKOro MPOH3BOACTBAY.

Jlabopamoprble ORbINIbL :

O3HAKOMIIGHHE C KOJUTEKIHEH 06pa3nos He(TH U IPOLYKTOB €€ nepepaboTKH.

O3HAKOMJIEHHE C KONICKIIHEH KayIyKOB 1 o6pa3znaMy B3AETHH U3 pe3HHEL.

Hpodpunvrvie u npodheccUoHATLHO 3nauuUMble 31EMEHIMDI

cooeprcanun. Tlpaswio B. B.MapKOBHUKOBA. Knaccuduxands i1

HAzHAUCHHE KaydyKoB. JuraccupuKanysa i HasHa9CHNE PESHH. BynkaHuzauus

KaydyKa.
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IlonydeHne aueTHICHA IUPONM3OM MeTaHa H KapOUIHBIM CIOCOGOM.
Peaxums  mojmMepuzamum  BuHMixnopuna. Ilonmemuunxmopha Mo €ro
npuMenerne. TpuUMepusanya aneTUiieHa B OeH30M. -

ITouste 00 osSkKcrpakumu. BoccTaHOBICHHS HuUTpOGeH30Ja B AHHIMH.
Comonoruueckuii pan apenos. Tomyon. Hurpopanue TOIyoJIa. Tpotun.

OCHOBHEIE HANPABICHMA IIPOMBIIUTEHHON nepepaboTKH IIPUPOIHOIO

raza. [lomyTHeId HeQTAHON Ta3, €To nepepadboTKa.

IIporeccsl MPOMBILLUICHHOH nepepaboTKd He(TH: KPEKMHT, pudOpMUHT.
OKTaHOBOE YHCIIO GEeH3HHOB K [IETAaHOBOE YHCIO AU3EIHHOI0 TOILIIEA.

KOKCOXHMHYECKOE MPOW3BOACTBO U €0 NpOAYKIHA.

2.3 Kucnopodcodeprcauue Op2anu4eckue coeQunenus

Cuuprel [Monyuenne sTanona GpOXEHAEM TIIIOKOL U runparanpeil STHICHA.
TuapoKCHABHAs IPynma Kak dyExnmonaneHas., IlosstTHe O TPEAGILHEIX
OIHOATOMHBIX CIMpPTaxX. XAMHUHEecKHe CBOHCTBA ITaHOJA: B3auMOQeHCcTBUE C
HaTpueM, o0pa3oBaHue NPOCTHIX U '

CHOXKHBIX >(PUPOB, OKHCIICHHE B AJIBICIUL. ITprMeHeHHe DTAaHONa HAa OCHOBE
CROMCTB. AJTKOTOJIH3M, €ro IOCHEACTBHUS U OpraHnsMa 4ejI0BEeKa H
IpexynpexicHue.

[muuepyH Kak IIPEJICTaBUTEe]lb MHOTOATOMHBIX criuproB. KawecTrBeHHAd
peakmysi Ha MHOTOATOMHEIC CITUPTEL TipuMeHeHHe TJIHLEPHHA.

Denon. Ouznueckue M XEMHUECKHe CBOHCTBA denona. BzammHOE BIAAHHC
ATOMOB B MoIexkyne (eHoma: B3auMONCHCTBHE C IHAPOKCHAOM HATpus H
a30THOM KucnoTol. IlpuMeHeHHE (eHoNa HA OCHOBE CBOHCTB.

Anppernabl.  Ilonstme 00 agbaeruaax. AJnpOeruaHadg rpynmna  Kak
dymximonanbras.  @opmansierun  H ero cBoiicTBa:  OKHCIICHHE B
COOTBETCTBYIOLLYIO KHCJIOTY, BOCCTaHOBJICHHC B COOTBETCTBYIOINUHE CIMPT.
Tlony4eHnre alpACIHI0B OKACICHHEM COOTBETCTBYIOmMUX cnupros. IIpuMeHeHIe
dopManbIeraia Ha OCHOBE ero CBOMCTB.

Kap6onoBpie Kuca0ThL llonsaTne o KapOOHOBBIX KUCIOTAX. KapboxcumbHast
rpynna  Kak  (yHKIMOHAIEHAS. ToMmonorgueckuii  psan  NPEneHbHBIX
OJHOOCHOBHEIX ~ KapOOHOBBIX  KHCJIOT. [lonydeHue KapOOHOBBIX — KHCIOT
OKHCIIEHAeM ambiernioB. XHUMHICCKHE CBONCTBA YKCYCHOR KHCHOTBHL OOmIMe
CBOMCTBA ¢ MUHEPATLHBIMH KHACIOTAMH H. POAKIIA stepudukanuy. 1IppMeHCHIC
yKCYCHON KHCIOTBI H& OCHOBE CROMCTR. BLICIIME XHPHBIE KUCIIOTH! Ha IpUMEpe
HATbMHTHHOBOM ¥ CTEapHHOBOMH.

Cnoxapie >¢uper m  skuppl.  logyueHue COKHBIXK  O(QUpOB  peaKIven
srepuburanuy. CIONKHBIC adupsl B IpUpoe, KX 3HAMCHUES. IlpuMeHEeHHE CIIOXHBIX
>HpOB HA OCHOBE CBOHCTB.

Kupbl KaK CIIOXHBIC aduper. Knaccnpukarnuys HKIpos. XuMudeckye CBONCTBA
JKUPOB: THAPOIA3 W FUIPHAPOBAHHUC SKHIKHX SKApoB. [IpMMEeHCHHE JXHPOB Ha
ocHoBe cpoiicTs. MBLIa.

VrjeBoabl. YIACBOUABI, HX KraccupuKanug: MOHOCaxapHIbl (rroKo3a,
dpyKTO3a), AUcaXapHIbl (caxapo3a) ¥ [oJucaxapHibl (KpaxMall | HeJUI0N03a).

1 mroxo3a — BEMECTBO C npoiicTBeHHON (pyHKUMEH — ANBAETIOCIHPT.
NunvprdecKHe CBOWCTBA  TIIOKO3bL ~ OKMCHACHHE B TJIEOKOHOBYIO  KHCIIOTY,
BOCCTAHOBJICHHE B COpOMT, CIHPTOBOS 6poskerue. IIpuMeHEHHE IMIOKO3BL Ha
OCHOBE CBOHCTB.

3padeHpe YINIEBOIOB B JKHBOM NPHUPOAS H JKU3HU  YENOBEKa. IHousaTee ©
peaknusAX  IONMKOHACHCAIMA H THAPOJIN3a HA NPHMEPS B3aMMOIIPEBPAINECHHH!
TIAIOKO3a < MoAucaxapul.

Hemoncmpayuu

OxycrieHie CpTa B JIBICTHN.

KauecTBEHHbIE PEaKIHH Ha MHOTOATOMHBIE CIIMPTLI.

PacTBOpEMOCTE (PeHOJIA B BOJE TIPU oOLIMHOE TeMITEPaType U

parpepangy. KauecTBEHHEIS PeaKluy Ha dheHoII.

Peaxmus cepebpsHOro 3epraia AILICTHAOB H [JIIOKO3BI.

OxuciIeHre ANbIETHAOR U TIIOKO3E B KUCIOTY © TOMOIOBIO THIAPOKCHIA MENHN
(D). KagecTBeHHAS PCAKIUA Ha kpaxmalt. KoJIeKms 3QHUpPHBIX Macel.

JlabopamopHule ORbBIMBL

14



PacTBOpeHWE [IIMIEPHHA B BOZIC 1 piauMozneiicTere ¢ ruapoxcunoM mean (II).
CBOICTRA YKCYCHOH KHCIIOTEL, ofie co CBOHCTBAMY MHHEDATBHEIX KHCTIOT.
Jloka3aTeNLCTRO HENPENeIbHOr0 XapaKTepa XHAKOTo KHpa.
BiaauMoaeiicTBHe IJIIOKO3E1 M Caxapo3bl ¢ HAPOKCHA0M

meyu (II). KagecTBeHHasd peakius Ha Kpaxmal.

Ipoghunvrvie u RPOIecCUOHAIbRO 3HAYUMDIE D/IEMEHINbL COOEPIICAHUA.
MeTHIOBEIH CIHMPT ¥ €ro HCHONB30BAHUC B KAUECTBE XMMHUHECKOIO CBIPBi.
TOKCHYHOCTh METAHO/IA M IIpaBMiIa TEXHUKH 0e3011acHOCTH NpH paboTe ¢ HuUM.
STHICHTTMKONb ¥ €ro TpuMeHeHHe. TOKCHYIHOCTE STUICHITIMKOIA U IIpaBuiIa
TexXHHUKH 0e30IIacCHOCTH IpH paboTe ¢ HUAM.

TMony4enre beHONa U3 IPOTYKTOB KOKCOXAMHIECKOr0 NPOU3BOACTEA 1 u3

6emsona. JToNMUKOoHaeH Al (popManbIeTuaa ¢ HeHONIoM B

desonoGopMATLAETHIHYIO CMOITY.

ATleTabaerun. 1JousTre O KeTOHaxX Ha IpuUMepe alceToHA. IIprmenenue aneToHa
B TEXHHUKE W IPOMBINUICHHOCTH.

Meuoroofpasie KapOOHOBBIX KHCHOT (IzaBeseBol KHUCIOTHI KaK ABYXOCHOBHOHN,
AKPHIJIOBOH  KUCJIOTBEI  KakK HeIpenenbHol, OeH30HHOH  KHCIOTHL  KaK
apoMaTHIecKOi ).

[InenkooGpa3syomipe Macna. 3aMeHa KUPOB B TCXHUKE HEMHIICBBIM ChIPHEM.
CHHTEeTHHEeCKHEe MOIOIIHE CpeacTsa.

MoouHOKHCHOe  OposkeHme — IIOKO3bl,  K@CIOMONOYHEBIC  HPOIYKTRI.
CuinocoBaHue KopMoB. HuTpoBaHue ILEIUIIOIO3EL TIupOKCHIHH.

2.4 A3omcodepiicaujue OPLAHUHECKUE COCOUHCHUSL. ITonumepwt

Amunspt. [TousTre 06 aMuHax. AnupaTHHeCKHe aMHHDL, HX KaccHpuKanma
1 HOMEHKIATYPa. AHIIHH KaK OpraHHIeCKOe OCHOBAHMNE. TosyueHHe aHIInHa
w3 HUTpobensona. IIpuMeHCH IE aHIINHA Ha OCHOBE CBOMCTB.

AMHHOKMCIOTEL AMHHOKHCIOTEL Kak aM(QOTEpHBIC G yHKIHOHAIBHEIE
OpraHH49ECKHE COCIMHEHVS. XuMudecKue cpoilicTBa AMMHOKHWCIIOT!
p3aEMOCHCTBEE ¢ TUETOYAMH, KUCIOTaMH H Jpyr © npyrom (peaxmus
monuKoHAeHcamuu). llenTrpHas  CBA3L M [OJIHIENTAAbl. [IpuMEeHeHHe
AMMHOKMCIIOT Ha OCHOBE CBONCTB.

Benxu. IleppuuHas, BTOPHYHAH, TPSTHIHAN CTPYKTYPBI O€NKOB. XMMMYCCKUC
cpoficTBA OENKOB: TOpEHHe, J[ACHaTypaums, THIPOaMs, LIBETHBIE PEaKIHH.
Bronornueckue GyHKIUEA OSIKOB.

Honumvepsnl. beaky U HONHCaXapyabl Kak GUOMOIUMEPET.

ILnacTmMacensi. llonmyueHHe — IOIHEMEPOB peakyelt nomuMepH3alud A
MONUKOHIEHCALMK. 1epMOIIACTUYHBIC H TepMOpEeaKTHBHBIE — IJIACTMAcChL.
[IpexcraBuTesH MmacTMacc.

Bojiokna, HX KiaccmpuKanus. Tlomyuenne  BOJOKOH. OrnensHpIe
IPEACTABUTETN XAMHIECKHX BOJIOKOH.

Hemoncmpauud

BzapMmonetlicTBre aMMHAKa U aHHIMHA C coJsHON KHCIOTOH.

Peaxiyus aHmTaHA ¢ OpOMHOM BOJIOM.

JToxa3aTeNbCTBO HAIMHIS (yHKXIMOHATIBHBIX IPYIIL B pacTBOPax

AMWHOKHCIIOT. PACTBOpEHNE M OCAKICHHAC OeNKOoB.

LIgeTHBIE PeAKIIUK OEIKOB.

Topesne NTUYLETO Mepa H mepcTAHOH HUTH.

JlabopamopHble ORLIMbL

PactBopeHne G€JIKOB B BOMC.

OGrapy>xeHde GENKOB B MOJIOKS M MACHOM OyNIBOHE.

Jlenarypalys pacTsopa Genka KypHHOTO SHIA CIMPTOM, pacTBOpaMi coneit
TspKEeIAIX METAUIOB U IIPH HarpeBaHHH.

IpaxmuvecKue 3anamus

Penrerue 3KCNEPHMEHTAIILHBIX 3a/1a4 Ha UAeHTH(HUKANUIO OPTraHMIECKIX

coenuHeHnil. PacriosHapaHue IVIACTMAacC U BOJIOKOH.

Hpogunvrvie u npogheccuonanbHo 3HAYUMbIE ILEMEHMBL  COOEPIHCAHUA.
AmuHOKApOHOBasi kuciora. KampoH Kak [pEenCcTaBUTET>  [OIHAMUAHBIX
BONOKOH.  VACTIONB30BaHHME  THIAPOIH3a GenkoB B [IPOMEBIIUICHHOCTH.
TToMHBRHATXIIOPH, TOIHTETPAPTOPITAICH (Tednon). DeHONOPOPMATLACTHIHRIC
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mnactmaccel.  Llemmynonya.  IIpoMelmmeHHOe  IPOH3BOICTBO  XUMHYIECKHX
BOJIOKOH. :

3. TEMATHUUECKOE ITJIAHUPOBAHUE
¢ y4eToM npoduis yueOHo#H JICIHIIYHBL
IIpu peanusanan CONCPIKAHHA obmeobpazoBarenbHOM y4eOHOM TUCIMIIITHHEL
«Xumus» B npegenax ocsoenust OIT CTIO ua 6aze OCHOBHOIO ob1rero
06pa30oBaHMs C TIOTYYECHAEM CPEAHEro oOLIero o0pasoBaHus (TIICC3).
MaKCUMAaTbHas yuycOHas HarpysKa o0y4Jaronmxcs COCTaBJIACT:

no mpoteccuam CIIO TexHEdIecKoro npoguis npogeCCHOHATEHOr0 06pa3oBaHts
MaKcHMANbHas ydaeOHas narpyska — 117 yacoB,ayTHTOpHAs (o6sa3aTensHag)
Harpy3kKa o6y9aloIIHuxcs, BKIIOUas Ha0opaTOpHLIC ONBITEL M MPAKTHHIECKHO
3aHSTH, —78 9aCOB B TOM 9HCIE JIa00PaTOPHO-NPaKTHHCCKHE 3a AT — 13
gacos. CaMocTogrenpHas pabora CTyICHTa — 39 gacos.

3.1 Temarndeckuil mian

B yueGHoil paborsI KoauuecTBo 4acoB

Ayputopuble 3ansaTas. Conepranue

Bsenenue 2
1. O6mast ¥ HEOPraHUYECKAH XHMHSI 28
1.1. OcHOBHBIE ITOHATY U 3AKOHEL 4
1.2. eproauaeckuii 3aKOH 1 2

Hepuoguueckas CACTEMA
xumugeckux aremenros J. M.
MeHpeneera 1 CTpoeHNE aToMa

1.3. CtpoeHue BELIESCTBA 4
1.4. Bona. PacTBOpHI. 2
DIIEKTPOITUTUISCKASL

AHCCOUALITHL

1.5. Knaccuduxaius HEOPraHHIeCKHUX 6

coeMHEeHUN 1 UX CBOUCTBA

1.6. XuMudecKHe pCaKIu 4
1.7. Meranisl 1 HEMETAJIBI 6
2. OprannvecKas XUMHS 40
2.1. OcHOBHEIC IIOHATHA 4

OpraHUYECKON XMMHH U TCOPHS
CTPOESHU S| OPraHHIeCKUX
cocuHeHHHA

2.2, VIIeBoaopoakl ¥ HX IPUPOJHEIC 10
HCTOYHHUKY
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2.3. Kucnopoznconep:armae 18
Opra’Hu4YecKre COSMUHEHU

2.4. AzoTcoaepxanipue OpraHumIecKne 8
coenuHeaud. [lomimMepel

Hroro 70

Ipomercymounan ammecmauua 6 hopme
QU PepeHHUPOSAHIOZ0 3ANeHUT

4. YIEPEYEHD IIPAKTUYECKUX U JIABOPATOPHBIX PABOT

I HanMeHoBaHHE Pa3IeioR U 3aHATHH

BUJL
Tema 1.4. Bona. PacTBophl. DNEKTPOTATHYECKAA JHCCOMHALHA
113 1 | IIpHTOoTOBJICHHE PAacTBOpa 3aJAHHOW KOHUEHTpaltuil
Tema 1.7. Metannsl ¥ HeMeTaIUIBI
132 3aBHCHMOCTD CKOPOCTH B3aUMOCHCTBAS COJISHOM KHCMOTH ¢ METAUIAMH OT HX
NpApPODL
113 3 Iloayuaenune, cobupaHue 1
pacrio3HaBAHNKE TA30B.
34 Pelnenue SKCIEPpHMEHTANBHBIX 3a)1a1.
Tewma 2.3 Kucnoposconepkayue OpraniIeCKiue COSIMHEHIA
ms PacTBOPHMOCTE Pa3iIMYHBIX KAPOOHOBEIX KHCIIOT B BOTC. B3aanmMosieiCTBHE
YKCYCHOM KHCIIOTEL ¢ METAUIAMHE.
136 Pelrenyie SKCIIEPUMEHTAIIBHEIX 33139 Ha HIEHTA(PUKALIIIO
OPTaHHYECKHX COCTHHECHIH.
P 1 PacnozHaBasue THIacTMAacC A BOJIOKOH.
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5. [IPMMEPHBIE TEMBI PEGEPATOB (JIOKJIAZIOB)
Y MHIIBUY AJIBHBIX ITPOEKTOB

. BHOTEeXHOIOrMS U IreHHas HHKeHepHs — TexHomorud XXI Beka.

. HanoTeXHOoNOrus KaK MPHOPUTETHOE HAIIPaBICHHUE pasBHTHA HAYKH H
IpOU3BOJICTBA B Poccuiickoii Penepalium.

. CoBpeMEHHEIE METOABI 00e33apaKHBaHNIA BOLBI.

. AJtoTponys METAJUIOB.

. Yuzee u nestensHocts .M. Menneneesa.

. «[TepuoaugeckoMy 3aKoHy OyAyilee HE TPO3UT paspylCHACM. ..»

Cumres 114-ro snemenTta — TpuyMb POCCHACKHMX (PH3UKOB-AACPIIHAKOB.
HzoTomnsl BOAOPOAA.
Hcrnons30BaHHe PAAHOAKTHBHEIX U30TONOB B TEXHIHICCKUX LEJIIX.

. PeHTTeHOBCKOE H3IyUIEHHE H €r0 HCOOMb30BAHNE B TEXHHUKE U MEIUIHHE.
. ILnasmMa — 4YeTBepTOoe COCTOAHNE BEIXECTBA.

. Amopdupie BelliecTBa B IIPHPOE, TEXHUKE, ObBITY.

. OxpaHa OKPYKarollei cpenpl OT XUMHHUECKOI'O 3arpA3HCHHS.
Konu4ecTBEHHbBIE XapaKTePUCTHKH 3arpa3HCHE OKpY’Xalole# cpensl.

. ITpumeHeHUEe TBEPAOro H razoo6pasHoro okcuaa yriepona (IV).

. 3armpTa O30HOBOTO HKpaHa OT XMMHYECKOro 3arpA3HEHIA.

. I'pyGonucnepcHsle CHCTEMBI, UX KnaccuprKaMa ¥ HUCIOJIL30BAHUC B
TpoheCcCHOHATEHON JIeATENBHOCTH.

. KocMmeTnueckue TEIH.

. TIpuMeHcHHE CYyCIIEH3HH U SMYNBCHI B CTPOATEILCTBE.

. MuHepaibl 1 TOPHBIC IIOPOABL KaK OCHOBA nutocdepEl.

. Pacrsopsl BOKPYT Hac. THIbl pacTBOPOB.

. Bojia KaK peareHT W cpeia Uil XMMHUIECKOro Iponecca.

. Kuzes 1 pesreiasnocts C. Appenwmyca.

. BiJTaj OTe9eCTBREHHBIX YIEHBIX B PASBUTHC TCOPHU AIIEKTPOTUTHIECKOHN
IUCCOLHAITHAM.

. VeTpaneHHe JKeCTKOCTH BOIBI HA NIPOMBILUTEHHEIX [IPEeNNPHATHIX.

. CepHag KucCjaoTa — «ied XUMHYECCKOY MPOMBIIMINICHHOCTHY .

. o b30BaHIe MHHEPAIBHEIX KUCIOT HA TIPSIIPHATHAX pas3ITU4HOro
TpoPpIIId.

. OxcHOBl B CONH KaK CTPOMTENbHBIE MATCPHANbL.

. Hcropus rurca. '

. [oBapeHHasi COIb KaK XUMUIECKOE ChIPLE.

. MuoromKHii kapOoHaT Kansyi: B NPIPOAS, B MPOMBIIIICHHOCTH, B OBITY.
. Peaxiupy ropeHust Ha [IPOA3BOICTEE H B GBITY.

. BupTyalbHOe MOIEIUPOBAHNE XUMITIECKHIX MPOIECCOB.

. DNEKTPONH3 PACTBOPOB JIEKTPOJIHTOB.

. JINEKTPOJIN3 PaciUIaBOB SJICKTPOTHTOB.

. [IpaxTadecKOoe IIPAMECHCHNC anekTpoiinsa: pabuHIpOBaHKS,

raabBAaHOILIACTHKA, TaJIsBAHOCTCTHA.

Vicropus TIOy SSHHs H IIPOU3BOICTBA AJIFOMUHHSA.

DNEKTPOIMTUHEECKOe MOy ICHUE U paWHHPOBAHHE MC/IH.

MCrzHb ¥ aesTenbHocTh 1. JigBu.

Ponp MeTaJioB B MCTOPHH ueroBeUecKod muBmiIM3anuu. Hceropud
OTEUeCTBCHHON MEepHOH MeTalIy priy. CoBpeMeHHOE METALTYPIraTecKoe
MIPOM3BONCTBO.

Vcropus OTe4eCTBEHHOR [IBETHOH METALLYPraM. POk METALIOB H CTIIABOB B
HAY4HO- TEXHHIECKOM TpOrpecce.

Koppo3us MCTaIIOB 1 croco0B! 3aITTUTEL OT KOPPO3HH.

WHepTHBIE MM GaropoaHbie rassl.

Posxnarolue COJNH — TalOreHhl.

Hcropus 1mBeACKOH CIIMHYKH.

«  Hcropusi BOZHUKHOBEHMS X PA3BUTI OpraguyecKOol XMMHH.
«  KuzHp ¥ gearensHocTs A. M. By Tneposa.
«  BuramusM H ero Kpax.

* & @ - L]
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Ponb OTEUEeCTBEHHEIX YYCHBEIX B CTAHOBICHHWH W PasBHTHH MHPOBOH
OpPraHuYIeCKOH XUMUH.

CoBpeMeHHBIE MPEACTARICHUA O TEOPHH XHMHYESCKOTO CTPOCHHA.

DKOJOTHYECKHE acICKThl UCIIONB30BAHUSA YTIEBOOOPOIHOIO CHIPDA.

DKOHOMHYECKHE ACIEKTHI MEKIYHAPOIHOrO COTPYAHUYECTBA TI0
HUCIIONB30BaHHK YITIEBOJIOPOTHOIO CBIPhA.

Hcropus OTKPHITHA U pa3paboTKH ra3soBhIX ¥ HEQTAHBIX MECTOPOKACHHUHA B
Poccutickoit Penepainy. _

XumMmus yrIeBOOOPOAHOTO CHIPES B MO OyAyInas IpoGheccus.

VTIeBOoOpOAHOE TOIUIHBO, €70 BHABI M HA3HAYCHHE,

CunreTH9eCKHE KayYyKH: HCTOPHS, MHOTO00pa3He ¥ IIEPCICKTHBEL.

PesHHOTEXHHYECKOE IIPOU3BOACTBO ¥ €r0 pOjlk B HAYYHO-TEXHUIECKOM
nporpecce.

Cpapo4HOe IIPOU3BOJICTEO M POJIb XHMHH YTJIEBOZOPOIOB B HEM.

HedTs 1 €e TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBIIOIZHOIO
MEXAYHAPOTHOTO COTPYIHHYECTRA,
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6 XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JESITEJIBHOCTH
CTYJIEHTOB

Conepxanne XapakrepHcTHKA OCHOBHELIX BUXOB
oBydenus NesiTeIbHOCTH CTYAEHTOB (Ha
YpoBHE Y4eOHBIX eHcTBHII)

Baxwueiimue VYMeHue napath ONpeaeieHUe U OIepPUPOBATh
XHMHYECKHE CIISAYIOIMMH XHMHAYECKUMU IOHATHAMH: BEIeCTBO,
MOHSITHS XMMHYECKHAN DJIEMEHT, aToOM, MOJIEKYJIAa,

OTHOCHTEINBHBIC aTOMHAg ¥ MOJICKYJIIpHas MacChl,
HOH, aJUIOTPONNS, U3OTOIBI, XUMHAIESCKAS CBA3b,
3JICKTPOOTPHUIIATEIFHOCTD, BaJIEHTHOCTD, CTEIEHE
OKUCJIEHUs, MOJIb, MOJBIpHAA MAacca, MOIAPHBIN
00BeM razo00pa3HBIX BEINEeCTR, BEIIeCTBa
MOJIEKYJISIPHOTO ¥ HEMONEKYJIPHOIO0 CTPOCHHS,
pacTBOPEL, BIEKTPONUT U HEIIeK~

TPOJLUT, MNESKTPOIIITHYECKAs THCCOLITALIASL,
OKHCITHTEINE ¥ BOCCTAHOBHUTEb, OKUCIICHUE H
BOCCTaHOBJICHHE, TSILIOBOH adrdexT peaxum,
CKOPOCTE XMMITICCKOH peakiiiuy, KaTalus,
XHMHYECKOE PABHOBECHE, YTIIEPOTHEIN CKEJIET,
(byHKIHOHaNHaA IPYIIIIA, H30MEPH, TOMOIIOTHI

OcHOBHBIE 3AKOHDL DopMyIHPOBAHKE 3AKOHOB COXPaHESHUS MacChl

XHMHH BEIIIECTB ¥ MOCTOAHCTBA COCTAaBa BEIIECTR,

VeTanoBKa TPHYUHHO-CIIEACTBEHHOHN CBA3H MEXIY
CcOoNepyKaHNueM 3THX 3aKOHOB H HallCaHWuEM
XAMAUECKHX GOPMYJI M YpaBHEHHH. Y CTaHOBKA
SBOJICIIHOHHON CYIITHOCTH MEHACTESBCKOH 1
coBpeMeHHOR (GopMYIHPOBOK HEPHOAUYSCKOTO 3aKOHA
.. Menneneesa. Oobsicaerne GU3uecKoro CMBICAA
CHMBOJIMKH NEPHOONIecKO TaOaMIIbl XUMHYECKHX
aneMenToB . V1. MenneneeBa (HOMEpORB 3JIEMEHTA,
TepHoaa, IPyHIIbl) H yCTaHOBKA MPHIHHHO-
CJIEACTBEHHOM CBI3H MEXIY CTPOSHHEM aroMa K
3aKOHOMEPHOCTIMH M3MEHCHHS CBOMCTB DJIEMEHTOB 1
06pazoBaHHBIX MMH BEIIECTB B IEPHOAAX

H TpyIax.

XapakTepHCTHKa 3IEMEHTOB MaJbIX U O0IbIImX
IIEPHOOB MO HX MONIKeHHIo B Ileproaudecko
cucteme [, 1. Meuneneesa
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OcHoBHBLIE TEOPHH
XHMHM

VCTaHOBKA 3aBHCHMOCTH CBOMCTB XUMHIYESCKHUX
BEMIECTB OT CTPOSHHS aTOMOB 00pa3yIOIIMX UX
XUMHYCCKHX 2IIEMEHTOB. XapakTepUCTHUKA
BAXKHEHIIINX THITOB XMMHYUSCKHUX CBA3EH U
OTHOCUTEILHOCTH 3TOH THIIOJIOIHH.

| OOBsicrenne 3aBUCHMOCTH CBOHCTB BEINECTB OT UX

COCTABA H CTPOCHHSA KPUCTAILINYECKHX PEIIETOK.
DOpMYNHMPORKA OCHOBHBIX TIONOKEHUHA TEOPHH
SIEKTPOIMTHIECKON TUCCOIMAIINN U XapaKTePHUCTHKA
B CBETE 3TOM TEOPHUH CBOHCTB OCHOBHBIX KIAacCOB
HEOPraHMYECKAX COCTMHCHMMH.

DOPMYIUPOBKA OCHOBHEIX MOJIOKEHWH TEOPHH
XUMMYECKOTO CTPOCHKA OpraBH9eCKHX

COSOUHEHHUH U XapakTepUCcTUKa B CBETE ITOH

TEOPHH CBOMCTB OCHOBHBIX KJIACCOB OPraHMIECKAX
COCIIMHEHHH

Basxueiiine
BeIIEeCTBA H
MAaTepHAJIbI

XapakTeprCTHKA COCTaRa, CTPOCHHMA, CBOMCTB,
[OTYYEHHUs ¥ IPAMEHEHHA BaXHEHIITNX METAILIOB (IA
u Il A rpynn, amroMKEARS, XKeJe- 33, 8 B €CTCCTBCHHO-
HAYYHOM TIpO(UIE 1 HEKOTOPEIX (-3IIEMEHTOR)

M UX COoeauHEeHuN.

XapakrepuCTHKA COCTaBa, CTPOSHHS, CBOMCTB,
NONyYeHUs ¥ IPUMEeHEHIT BAXKHECHIIINX HEMETAILIOB
(VIII A, VIIA, VIA rpymi, a TakKe asorau docdopa,
yTIIepo/1a ¥ KPEMHUS, BOIOPO/A) H MX CcOeTHHEHUI.
XapaKTepHUCTHKA COCTaBa, CTPOCHMA, CBOHCTSE,
1Oy e HUS ¥ MIPUMCHEHUS BayKHEHIIMX KITaccoB
YIIEBOAOPOAOB (ATKaHOB, IIMKIIOAKAHOB, alIKEHOR,
ANKHHOB, apPSHOB) M MX HanOoJIee 3HATHMBIX

B HAPOAHOXO3SHCTBEHHOM ILIAHE IpencTapuTenei.
AHQJIOrAYHAA XAPAKTEPUCTHKA BaKHEHIIX
mpeAcTaBureneii Ipyrux KIaccoB OPraHmIeCKuX
coeMMHCHUI: METaHOJIa U 5TaHoNa, CJIOKHBIX 3¢pupoBs,
JKHUPOB, MBUIL, a/bAeruaos ((opMabISTUN0B 1
areTanbaeruza), KeTOHOB (all€TOHA), KapOOHOBEIX
KkucioT (YKCYCHOM KHCHOTHI, A7l €CTECTBEHHO-
HAYYHOI'O MpOduIs IpeAcTaBATENel APYTUX KIaccos
KHCIIOT), MOHOCAXapyuaoB (TIIOKO3bI), IUCAXapHAOB
{caxapo3sl), Ionucaxapiuaos (kpaxmana B
HEJUIIOIO3E]), aHUIMHA, aMUHOKNUCIOT, 0OenkoB,
HCKYCCTBEHHBIX H CHHTETHYECKHX BOJIOKOH, KayTyKOE,
nIacTMace

21




Xumuyecknii
I3LIK U
CHMBOJIHKA

Hcrionp3zoBanne B yueGHOMN 1 mpodecCHOHANBHOM

1 ACATCIIPHOCTH XHMHYSCKHX TCPMHHOB H CHMBOITHUKH.

Hazpanme H3y4eHHBIX BEIUECTB 110 TPHBHAIBHON HIIH
MEKIYHAPOOHOM  HOMEHKJIATYPE H  OTPaKeHWe
COCTaBa 3THUX COCHMHEHHI C MOMOINBIO XUMHYECKHX
dhopmyiL

OTpaxkeHue XUMHYECKUX IIPOLIECCOR € IIOMOLILIO
YPAaBHECHHH XUMHAYSCKUX peaKkLuii

Coaepxkanue
o0y1eHNA

XapaKTepHCTHKA OCHOBHLIX BHAOB
AeSITELHOCTH CTYXeHTOB (HAa
YpOBHE Y4eOHLIX AeHCTBHIT)

XuMHYEeCKHEe
peaxkumn

OOBsacHEHUE CYIITHOCTH XHMIYECKHUX IIPOIECCOB.
Knaccnbukanms XMMHYECKHAX peakuii 1o
pasTuuYHBIM NPU3HAKAM: YHACITY ¥ COCTaBy IIPOAYKTOB
H peareHTOB, TCINIOBOMY 3P EKTY, HanpaBICHHIO,
dhaze, HaTHIMIO KaTAMU3ATOPA, U3SMEHEHHIO CTEIIeHe
OKMCIICHUS 3JIEMEHTOB, 00pasyIOIHUX BelIeCTRA.

Y cTaHOBKA NPU3HAKOB O0IIEro W pasIndHoOrO B
THUHOJOTHH peaKLyii A HeOpraHuIecKol 1
OPTraHuJYCeCKON XMMUH.

Knaccubukaiius BEMECTB U NPONECCOB ¢ TOYKH
3peHus OKHUCIIeHUS-BOCCTAHOBIEHH. COCTaBIenre
YpaBHeHHU! peakiuii ¢ TOMOIBIO METOA
MIEKTPOHHOTO ajnaHca.

OO0BIcHeHNE 3aBMCHMOCTH CKOPOCTH XUMHIECKOH
PCaKIK ¥ NONOXCHAA XUMUYECKOI'0 PaBHOBECHS OT
pasnuyHEIX GakTopoB

XumMuueckui
IKCHEPUMEHT

BrIOMHEHNEe XUMHYECKOTO SKCTIEPIMEHTA B IIOITHOM
COOTBETCTBHH C MpaBHIaMA 6e30MacHOCTH.
Habmionenne, GuKCAnusa U OIUCaHue pe3yJIbTaTOBR
IPOBENSHHOTO HKCIICPUMEHTA

XHBMHYeCKAsI
uHpopManHa

IIpoBeneHue caMOCTOSTENEHOIO ITOUCKA XHMHUECKOi
uHdoOpMaK C  KUCHOJAB30BAHHEM  PA3JIMUHBIX
HCTOIHHUKOB (HayYHO-ITOIYIISIPHBIX H3AHUIT,
KOMITBIOTEPHBIX 0a3 JaHHEBIX, pecypcoB HHTEpHET]).
Hcnonp3oBanne KOMIIBIOTEPHBIX TEXHOJIOTHH
st o0paboTku

W Tepenaud XMMHUYECKOH WH@oOpMmauun o ee
TMPEeACTaBIICHUS B Pa3IMIHEIX (hopMax

Pacuernbl no
XHMHYECKHM
dhopmynam

VeTaHOBKA 3@aBHCHMOCTH MEXAY KauecTBEHHOH U
KOJTHYECTBEHHOR CTOPOHAMY XMMHYECKHX 0OBEKTOB U
OpPOIIECCOR.

I
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HpoduabHoe u OOBiaCHEeHNe XUMAYECKUX SBICHUIA,
npodeccHOHAABHO TNIPORCXOISIIIMX B IPHPOJIE, OBITY U Ha

3HAYHMOE TIIPOU3BOICTBE.

CoJepIKaAHHE Onpenenenme BO3MOXKHOCTEH IpOTEeKaHHA
XHMUYECKHUX NPEeBPAIEHUl B PA3IMYHEIX YCITOBMAX.
Cobiroierne paBHII SKOIOIAYECKH TPAMOTHOIO
NOBEIECHUS B OKPYIKAIOLIEH cpene.

OueHKa BIMAHIL XHMHUECKOT0 3arPA3HeHNS
OKPYKAKOLIEH Cpedbl HAa OPTaHH3M YeJIOBEKa T
MPYI'He >KUBBIE OPTaHU3MEL

Cobmonenue npaBui 6¢30MaCHOr0 O6PaNICHHUS C
TOPHOYHMMH M TOKCUYHBIMH BEIIECTBAMH,
naboparopHbeM 06opyaoBanneM. IToarortoeka
PacTBOpPOB 3a0aHHOH KOHLIEHTPAIlHH B OBITY ¥ Ha
IPOU3BOJICTBE,

Kpurnaeckas onenKa JOCTOBEPHOCTH XAMMAYECKO
HHGOPMAITHH, TOCTYIIAIOMIEN U3 PA3HBIX
HCTOUHHKORB :
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7. YAEBHO-METOJUYECKOE
N MATEPUAJIbHO-TEXHUUYECKOE OBECITEYEHUE ITPOT'PAMMB]
YYEBHON JUCLIUILINHEI
«XVMUSD»

B TIBIIOY «Bertayxckui JASCOArPOTEXHUYECKU  TEeXHHKYM»
peamm3yoneM 06pa3oBaATEIBHY) NPOrPaMMY CPEAHEro OGIIEro o0pazoBaHus B
npenenax ocBoenmst OIl CITO Ha 6aze OCHOBHOrO o6IIero obpa3oBanus,
nMeerca y4eOHBIH Kaduuer, B KOTOPOM HMEETCI BO3MOXKHOCTE O0eCHeguTs
CBOOOAHBIN nocTyn B MHTepHeT BO Bpems YYEOHOTO 3aHATHA H IEPUOX
BHCY9IeOHOM HeaTebHOCTH 00yaromumxes.

Iomemenne KabHHeTa  yNOBIETBOPAET  TpeGoBaHHAM Cannrapso-
SHUACMHOIOTMICCKUX NpaBkl u HOpMarheoB (CanlluH 2.4.2 No 178-02) u
OCHAINICHO THIIOBBIM OGOPYIOBAHHE, B TOM YHCJIE CIICIUAIU3HPOBAHHOM
yueOHON Me0GeNbIO U CpencTRAMH OOYYCHUS,

AOCTaTOYHBIMH  JUI  BBEIMONHEHUS TpeGOBaHHIT K YPOBHI IOAIOTOBKH
o0yJaronmxcs.

B xabunete mMeeTcsa MyneTHMeIUHOE 060Dy IOBaHNe, IIOCPEICTBOM

KOTOpOTo
YUACTHHEKE 00pa30BaTeNIbHOTO MPOIECca MOTyT IPOCMATPHBATE BH3YAIEHYO
HHGOPMAIUIO MO GHONIOTHH, CO3MABATh NMPE3eHTALUH, BHAEOMATEPHAJIBI, HHEIE
JOKYMEHTEL,

B cocras y1e6HO-METOAHYECKOTO M MAaTepPUATEHO-TEXHUYECKOTO 00CCIICUSHS
IIporpaMMsl YUeOHOH AUCHHIIHHE « XHUMHAST» BXOIIT:

MHOTOQYHKIHOHATEHEII KOMIUIEKC MpENoAaBaTei;

HaTypanbHble O0BLEKTEL, MOAENH, TIPHGOPHI ¥ HAGOPHI I MOCTAHOBKH
ASMOHCTPAHMOHHOIO H YIYSHHYECKOIO0 SKCISPUMEHTa,;

NEeYaTHRIE ¥ 3KPAHHO-3BYKOBHIE CpeAcTRa O0yueHnd;

CpECTBAa HOBBIX HMH(DOPMAIMOHHLIX TEXHOIOT MU

PEaKTHBEI; ‘

MIePEYHN OCHOBHOW WM JOMOJHUTCILHON yIeOHOM mUrepaTyph;

BCIIOMOTaTEILHOe 000PYyIOBAHNE B HHCTPYKIMH;

OnGnuoTeunslii o,

B 6ubnuoreunsiii GoH BXOIAT yIeOHUKH 1 yueOHO-METONMYSCKHE KOMILIEKTEI
(YMK), pexoMEHIOBaHHBIC WIA JOOYIIEHHLIE IS HCHOJNB30BAHHI B
npodeccHOHABHEIX 00pa3opaTeNbHbLIX Oprasuzanusix, peaTu3yFOIIIX
00pasoBaTeNbHYI0 HpOrpaMMy CpPeAHEero oOlero ofpasoBaHHs B Hpelenax
ocsoenua OIT CITO Ha 6a3e ocHoBHOro 00UIETO OOpazOBaHHUs.

bubnuoreuansii doun MOIIOIHEH XUMHAYeCcKOH SHITUKIIOIIE e,
CIIPABOYHHUKAMU, KHUI'AMH JUIA YTEHHA 10 XUMUH.

B npouecce ocsoeHua mporpaMMBI yieGHON JUCIUILTHELL « XHMHLY» CTYIEHTHI
MMEIOT BOZMOXHOCTE JOCTyNa K 3JIEKTPOHHBIM yYeOHBIM MaTepualaM 1o
XHMUH, HMCIOUNIMMCA B CBOOOZHOM JOCTYIe B cetu MutepHer (3AEKTPOHHEIM
KHHraM, npakTHKymaM, TecraMm, matepuanam EI'D u ap.).
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