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NOACHUTEJIBHAS 3AHNNCKA

[Iporpamma  obureobpaszoBarensHoit  yyeGHOM AUCLHUILINHEI «XUMHUsI»

[peHA3HAuYeHa UL W3YYeHHs XMMHM B [pOpEeCCHOHANLHBIX 00pa30BATENBHEIX
opranmsaiax CIIO, peanmsyrommx 00pa3oBarelbHYIO NPOTPAMMY CpelHero obLIero
00pa3oBaHMs B Ipeenax OCBOSHHS OCHOBHOM MNpod)ecCHOHANBLHOM 00pa3oBaTenbHOil
nporpamMmel  CIIO na 0Gase ocHoBHOTO o0fiero o0pasoBaHus [pH  [TOATOTOBKE
KBATM(QULMPOBAHHEIX PabOUMX, CIYHALLMX, CIEI[HAIUCTOR CPeHero 3BeHa.
Pabouast nporpamma yueGHON ITHCHMILIMHE pa3paboTana ¢ yueToM [IpumepHoi ocHOBHOI
0Opa3zoBaTenbHOI nporpamMMmel cpeaHero ofuwero obpa3oBanus, 0400peHHON pelleHneM
(eNepanbHoro  yueOHO-MeTonu4eckoro  o0bequHeHHs N0  obmeMy 0Opa3OBAHHIO
(mpotokou ot 28 uioHs 2016r. No 2/16-3)

CozepxaHue nporpaMMbl « XHUMHH HanpaBlIeHO Ha IOCTHXKEHWE CIECAYIOINUX
eJiei:

® popmupoBaHue y OGYHAROWUMXC yMEHHS OLEHMBATh 3HAYMMOCTD XHMHUYECKOTO
SHaHMS JUIH KaKIOro 4eJTOBEKaA;

* hopMUpOBaHKE y 00Y4AIOUINXCA LENOCTHOTO NPEACTABIEHHS 0 MUPE ¥ POJTH XUMHH
B CO3/JaHUM COBPEMEHHON €CTECTBEHHOHAYIHON KAPTHHBI MUPA; YMEHU 0OBICHATE
0OBEKTHI ¥ MIPOLIECCHI OKPYXKAIOLEH JeHCTBUTENLHOCTH: IIPUPOIHON, COLUATBHOIL,
KYTBTYPHOMH, TEXHWIECKOH CPebl, — HCIIONb3YS I 3TOM0 XUMWYECKHe 3HAHUS,

® pasBUTHE y O0Oy4YaloIMXCa yMeHMH pasnu4arh (akThl M OLEHKM, CPaBHHBATH
OUCHOYHBIE BBIBO/bL, BUAETh WX CBA3bL C KPHTEPHSMHU OUEHOK W CBA3b KPUTEPUEB €
OMpeNeeHHOH  CUCTeMOH  LEHHOCTeH, (OpMYIHpoBaTL W OOOCHOBBLIBATH
COOCTBEHHYIO [TO3UITHIO;

* npuobpeTenyie O0YYAIOIIMMACS OTBITA PA3HOOOPA3HOH JeATEeNBHOCTH, MO3HAHUS U
CaMOTIO3HAHUA; KITFOUEBLIX HABBIKOB, MMEIOLIUX YHUBEpCANbHOE 3HAYEHWE [
Pa3NHYHBIX BWJIOB [EATENbHOCTH (HABBIKOB pEIICHHS TMpoGreM, TPHHATHS
peleHHH, TloMCKa, adanuia W o0paboTKM HHGOPMALWH, KOMMYHWKATHRHBIX
H4BBIKOB, HABBIKOB W3MEPEHHH, COTPyJHMYEcTBa, O€30MacHOro OOpalIeHHS ¢
BEINECTBAMU B MIOBCEHEBHOM KU3HHU ).

B nmporpammy BknmrodeHo comepikamue, HanpaBIEHHOE Ha (GOPMHPOBAHHE Y
CTYJEHTOB KOMIIETEHIIUM, HEOOXOMUMEIX AN KadecTBeHHoro ocsoenust OO CIIO ua
baze 0CHOBHOTO OOMIero oOpa3soBaHUs ¢ MONYYEHHEM CPemHero obiuero o0pazoBanus;
NpOrpaMMbl [TOJAFOTOBKU CIIELHMAIUCTOR CPEAHErO 3BEHA.
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Ipu ocsoennn crennanbaoctu CITO  TexHMYeckoro npoduis npodeccroHaTbHOTO
00pa3oBaHMsA XHMHS H3ydaeTcs Ha 0GazoBoM yposae ®I'OC cpennero obuiero
o0pazoBaHus.

Crienndnxa u3yeHns XUMHAHN TIPY OBNAIEHUH NPODECCHSIMU TEXHWIECKOTO IPOGHUIS
OTpaxeHa B Kaxjoil Teme pasfena «ColepxaHue yuyeOHOM AUCUMIUIMHBIY B pyOpHie
«[Ipopuibupie W Ipo(eccHOHANBHO 3HAYMMEIE OIEMEHTHl  CONEPKAHUA». JTOT
KOMIIOHEHT PeANU3yeTcs MPU WHAMBUIYAITbHOM CaMOCTOSTENBHOR paboTe 00ydaromuxcs
(HalMcaHuM ped)epaToB, TOOFOTOBKE COOOMICHHH, 3aIlIWTE MPOEKTOB), B MPOIECCE
yueOHON NeATENLHOCTH TIOJA PYKOBOACTBOM IpENOAaBaTens (BBITTONHEHUN XUMUYECKOTO
DKCIEePUMEHTA — JIaDOPATOPHBIX OIBITOB U NPAKTUHECKUX PAGOT, pPelIEHHH TIPAKTUKO-
OpPHEHTHPOBAHHBIX PACYSTHBIX 32144 U T.11.).

B nmponecce  u3ydeHMs XMMHUM  TEOPETHYECKME  CBESHMSA  OMOTHAIOTCS
JEeMOHCTpanusAMu,  JabOPAaTOPHBIMM — ONBITAMH M [PAKTHYECKAMH  3aHATHAAMH.
3HauUTENbHOE MECTO OTBOMMTCA XUMMHYECKOMY OKCIEpUMeHTY. OH  OTKpHIBaeT
BO3MOKHOCTE  GOPMHUPOBATh Y ODYHAOIMXCA CNeLMATbHbIe IPEAMETHBE YMEHHS:
paboTaTh C BELIECTBAMU, BBITIONHATS [IPOCTBIE XUMHUYECKUE OTBITHI, YUMTE 6€30NaCHOMY H
9KOIOTM4ECKH FPaMOTHOMY OOpALIEHWIO ¢ BELIECTBAMH, MATepHalaMd M NPOLECCaMH B
OBITY U Ha TIPOU3BOICTRE.

Jnsg  opraHuzanul — BHEAyOUTOPHOM  CaMOCTOSTEIHHOM paboTel  CTYZNEHTOB,
OBIAJICBAOIIMX  CINICUUATBHOCTAMM  TEXHHYECKOro mpoduned mpodeccroHansHOro
obpaszoBanusi, TPEJCTABIeH  [PUMEPHBId  nepedeHb  pedepatoB  (IOKIALOB),
WHINBHIYANLHBIX IIPOCKTOB.

B nmpomecce m3ydeHMs XMMHMH  BaXHO (OpPMHMpOBATh  HHGMOPMAIHOHHYIO
KOMIIETEHTHOCTh 0Oydaromnxcs. [TosTomy nmpu opraHusainii camMoCTOATENBHON paboThI
HEOOXOINMO aKUEHTHPOBAaTh BHUMaHWE Ofy4alolluXcs Ha TOMCKe MH(DOPMAIIMU B
cpencTBax  MaccMmenua, Murtepmere, yuebHoM u  crmeumansHoM  nmrepatype ¢
COOTBETCTBYIOILUM ODOPMIIEHUEM W NIPSJCTABICHHEM PE3YILTATOB.

M3syuenne obiieodpazopaTensyoll yeGHON MuCIMIUTHHE! « XMMEHSA» 3aBepIlIacTcs Moa-
BEICHHEM HTOTOB B opMme nupdepeHIpoBaHHOrO 3a4eTa B paMKaxX MPOMEKYTOYHOM
aTTeCTAllMd CTYAEHTOB B mpolecce ocoenus OIIOIT CIIO ¢ monyuenueM cpenHero
o011ero oopa3oBaHus



MECTO YUEBHOU JJUCITUTIJIMHLI B YUEBHOM IIJIAHE

VueOHas1 DUCHHMINHA «XUMHS» SBASETCS YIeOHBIM IIPeIMETOM TI0 BhIOOpY U3
obs3aTeneHON npeameTHON 0b6nactu «EcrtecTBenuble Haykuy OLIOC cpenmero obiiero
o0pazoBaHusl.

B  mpodeccuoHanpHbLIX — 0OpA30BATENBHBIX  OPraHU3ANMAX,  PEANH3YIOIINX
00pasoBaTebHYI0 MPOTPaMMy CpefiHero o0iero obpa3oBaHusd B TpeleNaX OCBOCHHUS
OIIOH CTIO na 6a3e ocHOBHOro obiuero o0pazoBanus, ydeOHAS AUCUMIIMHA «XHUMUS»
u3yvaercs B o0meodpasoBatensHoM Lukne yaedoHoro OITOIT CITO na Gaze oCHOBHOrO
ob61ero obpasoBaHus ¢ OJIyYeHHEM cpefHerce obuiero o6pa3oBanus.



PE3YJIbTATBI OCBOEHWSI YHEBHOW TACHUITJIMHDBI

Ocpoenue comepxanus yueOHOM AMCHUINIMHBL  «XHUMUs», ObecIeunBaeT

TOCTHIKEHHE CTYINEHTAMH CIIeVIOIIUX Pe3VIbTATOB:

JUYHOCIHbIX:C

4YBCTBO TOPAOCTH M YBAXKEHUS K HCTOPUU U NOCTHIKEHHSAM OTEeUeCTBEHHOHH
XUMUHECKOH HAyKW; XUMMYECKM TPaMOTHOe mOBeldeHue B MpodecCcuOHaTbHOM
ACATENBHOCTH W B ObITy NpH 0OpamieHuH ¢ XUMHYECKHMM BeIeCTBAMHU,
MaTepHanaMy 1 IIpoLeCCaMu;

TOTOBHOCTh K INPOAOCIIKEHUIO OOpa3OBaHUs U TIOBBINICHHWS KBAIH(GUKALMKA B
H30paHHOH TIPOGMECCHOHANLHON AEATEILHOCTH W OOBEKTUBHOE OCO3HAHHE poJH
XHUMHUYECKUX KOMHACTEHUUH B TOM;

YMEHUE HCIONb30BATh HOCTHXKCHMS COBPEMEHHOM XWMUYECKOW HAYKH H
XAMHYECKUX TEXHOIOIMIA M/l TOBBIUIEHHA COOCTBEHHOTO WHTELIEKTYAILHOTO
Pa3BUTHA B BEIOPAHHON NPOQECCHOHANBHON IeATeNbHOCTH;

MEMANPEOMEHHBIX:

UCTIOJIB30BAHUE PAIMYHBIX BUAOB ITI03HABATENLHOH AEATENBHOCTH W OCHOBHBIX
HHTEJUICKTYallbHBIX OTepauuil (IOCTaHOBKM 3afaud, (hOPMYTHPOBAHUS THIIOTES,
dHaJIM3a W CUHTEe3a, CpaBHEHUs, oOO0OOIIeHWs, CHCTEMATH3alMM, BbIIBICHU
IPHYMHHO-CIEICTBEHHBIX CBA3EH, IOMCKa aHANOIOB, (POPMYIMPOBAHHS BHIBOJIOB)
JUISl peLIeHUs TTOCTABICHHON 3ama4y, NIPUMEHEHHE OCHOBHBLIX METOLOB [O3HAHUSA
(HaGmOZIeHNs, HAyYHOTO IKCIEPUMEHTA) ANl M3ydYeHHs pamTMuHBEIX CTOPOH XU-
MNYECKUX OOBEKTOBR Y IIPOLIECCOB, ¢ KOTOPHIMH BO3ZHUKAET HEOOXOIUMOCTE CTAl-
KHUBATECH B IIPOQeCCHOHANBLHOI ciepe;

MCTIONIB30BAHUE PA3NUYHBIX NCTOYHMKOB JJIsl NOMYYECHUS XUMHUYECKOH HH(pOpMa-
MM, YMCHHE OLICHUTh €€ JOCTOBEPHOCTD AJ1s JOCTHUKESHUS XOPOIUUX PE3yIbTATOR B
npodeccroHanbHO chepe;

HPEOMEemHbIX:

cOpMHUPOBATE COOCTBEHHYIO [MO3WIMI0 10 OTHOUICHUIO K XUMUYECKOI
MHGOPMaUUHY, NOTYIaeMON U3 PA3HEIX HCTOYHUKOR

BIAZCTE OCHOBOIOIATatOIIHMH XUMHYECKMMHU TIOHATUAMMU, TEOPUAMH, 3aKOHAMH H
3aKOHOMEDHOCTAMH; YBEPEHHOE TI0JIb30BaHHE XUMHUHYECKOW TepMHHOIOTHEH u
CHUMBOITUKOT;

BIAAETE OCHOBHBIMU METOAAMM HAYYHOrO MO3HAHUS, UCIONB3YEMBIMH B XHMUH:
HaOMIOAEHAEM, OTIHCAHHEM, H3MEePeHHeM, SKCIIEPUMEHTOM; YMeHUe 06pabaTslBaTh,
OOBACHSATL Pe3ylTbTaThl MPOBEJEHHBIX OMBITOB M JedaTh BbIBOABI, FOTOBHOCTH M
CITOCOOHOCTE MPUMEHSATH METO/ABI TIO3HAH M TP PeLUeHUH MPAKTHYSCKUX 3a/at;

C)OPMUPOBATL YMEHHS JABATH KOIHIECTBEHHEIE OLEHKH M MPOU3BOLNTD pacyeTsl 1no
XUMHYECKUM (QOPMYJIIaM H YPABHEHUSM;

BIaJeTh TIPABHNAMM TEXHMKM 0€30MacHOCTH TpPU HUCMOIb30BAHMM XUMUYECKUX
BEIIECTR;

c(opMHPOBATL COOCTBEHHYIO MO3ULIUIO TIO OTHOLIEHHIO K XUMUUECKO HHpOpMALKH,
MONTyHaeMOH U3 PAa3HBIX HCTOYHHUKOB,

COJIEPYKAHHUE YYEBHOM JAUCTIATIHHbI



Beenenue

Hayunble MeTOABI MO3HAHUS BEIIECTB ¥ XUMUUIECKUX sBIeHui. POlb skcepuMenTa
¥ TEOpPHH B XMMHH. MoJenupoBaHyue XWMHYECKAX NPOLECCOB. 3HAYCHUE XUMUK TTPH
ocpoeHUH criennaneHocTel CITO TexHuYeckoro mpoguis.

1. O01mas U HeOpraHHYeCKAA XHMHA
1. O6wan 1 HeopranyyecKas XUMUA

L 1. Ocrostiste noHANIA U 3AKOHBI XUMNHL

OcHoBHbBIe MOHATHA XWMHH. BemectBo. Atom. Monekyna. XUMWYECKHAU 3JI€MEHT.
Annorponus. [TpocTele 1 coxHbIe BellecTBa. KauecTBEHHBIN M KONMYECTBEHHEBIN COCTAB
BEIIECTB. XUMUYeCKUe 3HAKU U PopMyssl. OTHOCUTENbHBIE aTOMHAs U MOJEKYJsIpHas
macchl. KouuecTBo BelrecTsa.

OcHoBHBIe 3aK0HBI XUMuUH. CTeXHOMETPHS. 3aKOH COXPAaHEHUS MACChl BEIECTB. 3aKOH
MMOCTOSHCTRA COCTABA BENIECTB MOJIEKYIISIPHOM CTPYKTYpPbl. 3aKOH ABOTalpO Y CIEJICTBHUI
W3 HETO.

PacyeTHbIe 3a1a4i Ha HAXOXKICHUE OTHOCHUTEILHON MONEKYISPHOA Macchl, OIIpelJeeHue
MacCOBOM 0NN XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BELIECTBE.

Hemoncmpanuu

Momgenn aTOMOB XUMWUECKHX JIEMEHTOB.

Mozgenu MOJNeKyNl MPOCTBIX W CIOXKHBIX BellecTB (mapoctepxHeBble M (CTroapra —
bpurneta).

Konneknus opocThIX U CIOKHEBIX BENIECTB.

HexkoTtopsie BeliecTBa KOMHYECTBOM | MOJIE.

Mogens MosIpHOro 00beMa rasos.

Annotponua docdopa, kucnopoaa, 0onosa.

Hpodunronsie u npoheccuonanvro 3Hauumsie 31eMeHmbl CoOepHcanus. ANNOTPOIHbIE
Moaudukauuu yraepoaa (anmMas, rpadur), KUCIOpoaa (KUCIopoa, 030H), 010Ba {(cepoe U
Oenoe 0y10B0). [ToHaTue 0 XUMUUECKON TEXHOMOTHH, OUOTEXHONOIUH U HAHOTEXHOJOTHH.

1.2, Iepuoouueckuii 3axon u Ilepuooudeckasn cucmema xumudeckux anemenmos /. H.
Menoeneeea u cmpoenue amoma

Ilepuoanveckuii 3AKO0H A.N.Menpe.ieena. OTkpbITHE AN .Menpeneespim
llepuonnueckoro 3akona. [lepuoanyeckuii 3akoH B hopMmynuposke J[.M.Menzneneesa.
Ilepuonuueckass Tabmuua XUMHYECKHX 3IEMEHTOB — Tpaduueckoe oToOpaKeHue
nepuoauyeckoro 3axoHa. CTpyKTypa NepHOIMYECKOW TaONHLBI: NHepuoibl (Malble U
OonblKe), rpynnbl (rMaBHas v mobodHas).

Cmpoenue amoma u [lepuoouueckuii 3axon .U .Menoereeea. ATOM — CIIOXKHAs
gactuua. Aapo (MpoToHbl U HEHATPOHBI) U 3IeKTpoHHAA oOonouka. M3zotonsl. CtpoeHue
37EKTPOHHBIX 00OJIOUEK aTOMOB 3JEMEHTOB MANBIX MepuooB. OcoBeHHOCTH CTPOCHHUS
3NEKTPOHHBIX ODONOYEK AaTOMOB 3JIEMEHTOB OOJBIMX IIEPHOIOB  (IIEPEXOAHBIX

a5eMeHTOB). [TonsaTue 06 opburansx. s-, p- 1 d-opOuTaTU. ITEKTPOHHBIE KOH(UrYpaluyn
ATOMOB XUMHWUECKUX BIIEMEHTOB.



Cospemennas ¢opmynuposka Ilepuomuueckoro 3akoHa. 3HaueHHe Ilepuommueckoro
3akona u Ilepnoandyeckol cucrembl XuMHUeckux sneMeHToB J|.JM.Meupeneesa ans
Pa3sBUTHA HAYKH W TOHMMAaHUSI XUMUYSCKON KApTHHBI MUDPA.

Hemoncmpayuu

Pasmuanbie popmsel 1lepuoaiieckoit cucteMpi XuMuuecknx anemMenToB .M. Menneneesa.
Hunamuueckre TaONUIEI AN MOAenupoBanus Ilepuoandeckoll cHUCTEMEL.
DNEKTpU3aLHS TEN U UX B3aUMOJCHCTBHE,

Jlabopamoprutit onbim

Mogennposauve noctpoenus [leproanueckoit TaDIMHBl XUMUYECKHUX BIIEMEHTOR.
Ilpodhunsrsie u npopeccuonarsno 3snavumete emenmur codeprcanun. Pamuo-
aKTUBHOCTh. Mcnons3oBanue pagnoakTUBHBIX H30TOTIOB B TEXHMUYECKHX HeNsX. PeHTre-
HOBCKO€ WU3IyYeHHE H €ro MUCIOJIb30BaHUe B TEXHUKE U MenuiuHe. MoJendpoBaHue KaK
METO/]] IIPOTHO3HPOBAHUA CUTYalUHUX Ha NPOU3BOICTRE.

1.3. Cmpoenue eewecmea

Nounasn xumuueckas csa3b. KaTHoHbl, ux obpa3oBaHWe U3 aTOMOB B pe3ysbTaTe Mpo-
llecca OKUCeHUA. AHHOHB]L, UX 00pazoBaHUe U3 ATOMOB B PE3YJLTATE [POLECCa BOCCTA-
HOBJeHUS. MlonHas CBA3b Kak CBA3b MEXKIY KaTMOHAMH M aHHOHAMH 3a CUET DJIEKTPOCTa-
TUYeCKOro nputskenus. Knaccudukanus UOHOB: MO COCTaBY, 3HAKY 3apAna, HATHUHKEO
ruapatHon obonoukn. VoHHBIE Kpuctannwdeckue petuetkd, CBolicTsa BelecTB ¢
MUOHHBIM THIIOM KPHCTALITHYECKONH PEIIETKH.

Kopanentnag xummuueckas cBsisb. Mexanusm o0pa3soBaHusi KOBaJeHTHOH cBsisu (06-
MEHHBIH ¥ JOHOPHO-aKLENTOPHBIA). DeKTpooTpuLaTensHocTh, KopaneHTHble nonspHas
U HETONSIpHAas CBsizu. KpaTHOCTh KOBAJIGHTHOH cBA3U. MOJIEKYNspHble U ATOMHEIE KPH-
cranuieckue petreTk. CBOMCTBA BEUIECTB ¢ MONEKYJIAPHBIMH W ATOMHBIMM KPHCTAJIIM-
YECKUMU pelIeTKaMH.

Meranuyeckas cBa3b. MeTallinyeckas KPUCTAUIMYECKAs PEIIETKA H METallMdecKas
XBMHYECKag CBA3b. DU3NUEeCKUe CBOMCTBA METAINOB.

ArperaTHble COCTOAINMS BelIECTB H BOAOPOAHAs ¢BH3b. TBepI0e, )uIKoe U ra3006pas3-
HOE COCTOSIHUA BellecTn. [Iepexo BemecTsa U3 ONHOr0 arperaTHOTO COCTOSHUS B APYTOE.
BonopoaHas cBszs.

Uunetele BemecTsa u cMecH. [lonatie o cMecn BemecTs. ['OMOreHHbIE U TeTeporeHHbIe
cmecn. CocTaB cMeceil: 00BbEMHaAst U MAccoBast JOJM KOMIOHEHTOB CMECH, MAaccoBas J07s
npuMece.

Hucnepcenble cucrempl [lonsTre o xucnepcHoit cucteme. ducnepcnas (asa U AHCIEPCH-
oHHaA cpefa. Kimaccnbukauus nucriepeHeix cucteM. [TOHATHE O KOJNIOWIHEIX CHCTEMAX.
Hemoncmpauuu

Mopens KpycTaNInYecKOH PelIeTKH XIOPHAA HATpHS.

OOpasLBl MUHEPATIOB ¢ HOHHOM KPUCTaRIMYECKOH PeIIeTKoi: KaIbUKUTa, TAUTA.

Monenn kpucTannMMeckux peleToX «CyXoro jpaa» (WiId Hopa), anmasa, rpadura (M
KBapua).

[TprOOpPLI Ha KUIKIX KPUCTAIIAX.

Obpasubl pasIHYHBIX JUCIEPCHBIX CHCTEM: 3MYJBCHEL, CyCNeH3uH, a3posoneil, reneii u
30JIeH.



Koarynsius.

Cunepesuc.

2ddert Tunmans.

Jdabopamopnwie onvimei

IlpurotoBnenue cycriensun kapGoHata Kalbuus B  BOJe.

Honyuenue smyabcHu MOTOpHOro wmacia. O3HakOMIIEHHE CO

CBOMCTBAM JUCIEPCHBIX CHCTEM.

Ipogunvrsie u npogreccuonansio 3nauumsie nemenmnt codepicanus. TlonspHocTts
CBSI3U U HOJIAPHOCTL MoneKynel. Konaencanus. Texyuects. Bosronka. Kpucranmuzanms,
CybmuManus u  pecyOnuManus. AHOMAIMH (GM3MYECKHX CBOHCTB Boabpl. Kimkue
KpucTanibl. MuHepansl M TOpHBIE [OPOJBI XaK IMPUPOAHLIE CMECH. DMYIbCUH W
cycrieHsuH. 3ouM (B TOM uMciae asposonn) u red. Koarynsuus. Cunepesuc.

1.4. Booa. Pacmeopui. Inexmpoumuieckan OUCCOUUauis

Boaa. Pactpopri. Pacreopenne. Bona kak pacToputens. PacTBOPMMOCTb BEIIECTB.
Hacbiluenneie, HeHACHIIEHHbIE, [IEPECHILTEHHbBIE PACTBOPHL. 3aBUCUMOCTb PACTBOPHMOCTH
raszoB, KHIKOCTEH U TBEPIBIX BELIECTB OT Pa3NUUHbIX (PAKTOPOE.

MaccoBas 1011 paCTBOPEHHOTO BEMIECTRA.

JNeKTPOIHTHYECKAS AHCCOLAALHS. DNEeKTPOIIUTL u HEBIIEKTPOUTHI.
DEKTPONMTHYUECKAS AUCCOUMALNS. MexaHu3Mbl SIEKTPOIUTHIECKON IUCCOLMANUM IS
BCLICCTB  C  PasiMYHBIMH  THOAMKH  XUMHU4ECKOH CBSI3M. [ WapaTupoBapHbie U
Herw/IpatupoBaHHble MOHBI, CTENeHb 3MEeKTPOIMTHYECKON auccoumannd. CUIbHBEIE H
cnabeie >aeKTponuTEl. OCHOBHBIE NONOKEHHS TEOPUHM EKTPOTMTHIECKOH ACCOMAITHH.
KHrcnoTsl, 0CHOBaHWS W COMM KAK DIIEKTPOJIUTDL.

Hemoncmpanuu

PacTBopuMOCTE BemmiecTB B Bojge. CoOMpaHue Ta3z0B METOIOM

BLITECHEHMS BOAbL. PacTBOpeHue B BOJE CEPHOM KUCTOTR! U COJeil

aMvoHMs.  OOpa3subel  KpHCTAIOTUAPATOB.  V3rorosnenue

TUTICOBOM [1OBA3KH.

HMcnbiTanie pacTBOPOB 3NEKTPONIUTOB M HEIIEKTPOSUTOB Ha UPEAMET AHCCOLHAIH.
3aBUCHMOCTh CTENEHM 3JIEKTPOIMTUYECKOH NUCCOUMAIIMU YKCYCHON KHMCIOTH OT pas-
GaBJIeHHS PaCTBOPA.

JBrxeHNe OKpallieHHBIX HOHOB B 3JI€KTPUYECKOM TI0JE.

IIpuroToRrnenue ;KeCTKON BOJABI ¥ YCTPAHEHUE €€ KECTKOCTH.

HNoHuUTHI.

O6pasupl MHHEpaibHBIX BOJ PA3IUMYHOIO HA3HAYCHUSL.

Hpaxmuueckoe 3anamue

[Ipurorosnenne pacTBopa 3aaHHON KOHIEHTPAIMY.

Hpogunvnbie u npodeccuonanvno 3Hauumsie 31emenmst codeprcanus. Pactropenre
KaKk  (Qusdko-XHMuHecKuit  Ipouecc. TemnoBele  3(QGheKTHl NpH  PacTBOPEHUH.
Kpucrannorunpater. Peluenne 3a1a4 Ha MaccoBYIO OO pacTBOPEHHOTO BEIIECTBa. I1pu-
MEHCHUE BOJb! B TEXHHYECKMX LENAX. JKEeCTKOCTE BOALI U CIIOCOOHI ee ycTpaHeHns. Mu-
HepaNbHEIE BOJIBI.
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1.5. Kraccugpurauun Heopzanuieckux coeOuHen il i UX CeOIiCMEa

Kucnorer w ux cpoiictBa. KucHOTBI Kak 3NeKTPONUTHI, UX KiIaccH(HKAUuWs IO pas-
JTHYHBIM [IpU3HaKaM. XWMUUECKUe CBOUCTBA KUCIIOT B CBETE TEOPUH INIEKTPOIHTHUECKOM
aiccouranni. OcOoOSHHOCTH B3aMMOJACHCTBHSA KOHLEHTPUPOBAHHOMW CEPHOM M a30THOM
KHACIIOT ¢ MeTailaMyu. OCHOBHEIE CTIOCOOB! IOTYUSHUSA KUCIOTHI.

OcHopanus u ux ceoiictBa. OCHOBaHUS KaK BJICKTPOIUTEI, WX KJIACCH(UKAIMS 10 pas-
TUYHBIM NpU3HAKaM. XAMHYECKHE CBOUCTBA OCHOBAHUI B CBETE TEOPUU BJICKTPONUTUYE-
CKOM gucconuannu. Pasnoxenue HepacTBOPHUMEBIX B Boje ocHoBaHui, (OCHOBHBIE
Croco0bl MONYHYEHH OCHOBAHHUM.

Coan n ux cpoiictBa. Comn xak snextponuTel. CONU cpeHue, KHCIble ¥ OCHOBHEIE,
XUMHWUYECKHE CBOMCTBAa COJeill B CBETE TEOPUH SIEKTPOJMTHYECKONW JUCCOLMALVH,
CrocoOrl momyuenus coneit. ['uaponns conei.

Oxenapl m ux cBoiicTea. Coneobpa3syronme ¥ HecoleoOpasyroiuue oxcuabl. OCHOBHEIE,
aM(OTEePHBIE U KUCIOTHBIE OKCHUABI. 3aBUCUMOCTh XapakTepa OKCHAA OT CTeNeHH
OKHCJIeHUS O0pa3yoILero ero mMeramia. XMMUYecKue cBOHCTBa oxcHumoB. [lomydeHue
OKCHOB.

HAemoncmpanuu

B3aumonelicTBHe a30THOH M KOHUEHTPUPOBAHHOW CEPHOM KUCIOT C MeTaslIaMu.
["'openne Qochopa U pacTBOpeHHE IPOAYKTa ropeHHs B Boje. [lonyuenue 1 cBoMCTBA
aMmpoTepHoro ruapoxcuna. HeoOpatumelii ruaponus kapbmaa xamsiug. OOpaTHMEBIA
TUIPOIN3 CONEH pazIndHOro THIA.

Jlabopamoprsie onsimot

VicnbiTanue pacTBOPOB KUCIOT HHANKATOPAMH.

B3aumMonehcTBue METANIIOB ¢ KUCIOTAMHU.

B3auMonencTBUe KUCIOT ¢ OKCUAAMU METAIIOB.

BzauMonelicTBre KUCIOT ¢ OCHOBAHUSAMH.

BiarMonelcTBIE KUCTOT ¢ COMISMMU.

HcnsiTanue pacTBOPOB Ienoueld HHAMKaTOpaMH.

BzaumopelicTBUe Weno4eli ¢ CONAMU.

PaznoxeHue HepaCTBOPUMBIX OCHOBaHUIA.

BzanmoneicTBre conell ¢ MeTaaMu.

BzaunmoneticTBue coneit APyT ¢ IpyroMm.

['unponus coneit pa3nMyHOro THUIA.

Hpogunbnsie u npodpeccuonanvno snauumsie rnemenmot cooepycanus. Ilpasnna
paszbaBnenus cepHOHM KHMCITOTEL. McenonbzoBaHme CepHOW KHC/IOTbI B IPOMEIIIIEHHOCTH.
Enkue menouu, uX UCIOTR30BAHUE B NPOMLILUIEHHOCTH. [alieHad ¥ HEerawenras u3BecTb,
uX IIPUMEHEHNE B CTPOUTENLCTBE. [ Unc u anebacTp, runcosanue.

Honstue o pH pactopa. Kucnotnas, menoddas, HefiTpansHas cpeia pacTBOPOB.

L6. Xumuueckue peaxuuu

Knaccnpukanua xumMuyeckux peakumi. Peakuuu coeqMHeHWs, pasIokeHHs, 3a-
Merenus, obmena. Katanmruueckue peakimn. OOpatumeie U HeEOOpATHMBIE pPEaKIIHH.
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I'oMOTeHHbIE U TETEPOTeHHbIE PEAKLIHT. JK30TEPMUUECKUE U SHAOTEPMHUCCKUE DAk,
Tennosoit 2 et xuMuueckux peaxuuii. TepMOXUMHUYECKUE YPABHEHMSL.
OKHCIHTENBbHO-BOCCTAHOBHTEIbHBIE peakunH. CTeneHs okucienus. OKHCIUTEIL H
BOCCTaHOBNEHNE. BoccTanoBuTens U OKUcIeHne. MeTo/| 21eKTpOHHOro Gananca s co-
CTaBJICHNS YPAaBHEHUH OKUCIUTENNLHO-BOCCTAHOBUTENLHBIX PEAKIIUIA,

Cropocth Xumudeckux peakunii. [ToHATHE 0 CKOPOCTH XUMUYECKUX peakiuil. 3aBucH-
MOCTb CKOPOCTH XHUMUH4ECKHMX PeaKLuH OT PasinuuHbIX GakTopoB: IPUPOIEI PEArupyroLIX
BCLICCTB, MX KOHUEHTPALWMH, TEMNOEPATYphl, TOBEPXHOCTH CONPUKOCHOBEHHA U
UCIIOJIB30BAHUS KATAaNU3aTOPOB.

ObpaTamocTh XUMHYeCKHX peakusil. O6partnMbie H HeoBpaTUMEIe peakuuu. XuMuYe-
CKOE PaBHOBECUE M CTIOCOOBI €10 CMELIEHUS,

Hemoncempauuu

TTpumMepst HeoOpaTUMBIX peakiinit, HayLIKX ¢ 0OPa30BAHHEM OCAAKA, TA3d WIH BOJIEL
3aBMUCHMOCTH CKOPOCTU PEAKLMH OT NPUPOIEI PEArUPYOIINX BELECTB.

BsaimozeficTre pacTBOPOB CEPHOM KHCIOTHI C PACTBOPAMU THOCY/Ib(aTa HATpUs pas-
JTAYHON KOHIEHTpALUU U TeMIIepaTypel,

Mozenb KUISIIEro clos.

3aBMCHMOCTD CKOPOCTH XHMHUMECKOH PEaKLiy OT NPUCYTCTBUA KATANNA3ATOPA HA pUMepe
paslioXEeHUs NEPOKCHAA BOAOPOIA ¢ TOMOIBIO AMOKCHIA MAPraHLia 1 KATanaskl.

Monens saexTponusepa.

Mojens 3rexTponu3HON BAHHBL AT ITOIYYEHHS ATFOMUHHS.

Moeb KOOHHBI CHHTE3a aMMMAKA.

Jabopamopnsie onvimbt

Peakuust 3amMelnenns Menu xene3oM B pacTBOPE MEIHOTO KYIopoca.

Peakiny, uayipe ¢ odpa3oBaHueM ocaka, raza HiTH BOJbL.

3aBHCHMOCTL CKOPOCTH B3aMMO/ICHCTBHS COMSIHOM KHCTIOTHI ¢ METALIAMM OT UX IIPUPO/IBI.
3aBUCHMOCTL CKOPOCTHM B3aHMOIEHCTBUS LMHKA € CONSHON KUCNOTOH OT ee KOHIEH-
TpaLyy.

3aBUCHMOCTb CKOPOCTH B3aUMoJeicTBHA okcuaa Mean (1) ¢ cepHoll KucHoTOM OT Tem-
NepaTypPHl.

Ipogunsnsie u npoheccuonarvno 3snauumpte Inemenmst codeprncanus. oustue 06
MIEKTPOIIM3e. DIJIEKTPONU3 PACILIABOB. DJIEKTPOJIU3 PACTBOPOB. DIEKTPONUTHUECKOE
[ONyqeHHe AMOMUHUS. [IpakTHyeckoe OpUMeHeHHEe 3IeKTponM3a. | aJbBaHOILIACTHKA.
[NaneBanocTerns. PaduurpoBanne 1IBETHLIX METALIOB.

Karanus. T'omorenneie M reTeporenHble Kartanuzaropbl. IlpomoTopsl. Karanutudeckwe
sl IHTROUTOpPEI.

ITpou3BOACTBO aMMHAKa: ChIpbe, alNaparypa, Hay4HbIe IPUHLIAIEL,

1.7, Memaanst u nememanior

Metanabt. OcoBeHHOCTH CTPOEHHs! ATOMOB M KPHCTalnoB. Ousndeckue cBONCTBA Me-
TanoB. Kiaccuuranus meTamIos no pasiuyHbIM IPHU3HAKAM. XWMUYECKHE CEONHCTBA
METaJIIOB. IEKTPOXUMHUYECKHIT Pl HATPSKEHMI MeTamioB, MeTannoTepMus.

Obuume crocols nonyueHus MeTawios. [loHATHE O MeTanIyprii. Ilupometannyprus,
THAPOMETATUTYPrHsA W 3eKTpoMeTallyprusl. CIilaBel YepHBIE U [IBETHbIE.
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Hemertanabl. OcobeHHOCTH cTpoesus atomMoB. HeMeTamnbl — MpocThie BelecTBa. 3aBK-
CHMMOCTb CBOHCTB TallOT€HOB OT WX TOJOKCHUST B [EPUOANYECKOW cucTeMe.
OKHUCIUTENBHBIE U BOCCTAHOBHTENBHBIE CBONHCTBA HEMETAVIOB B 3aBUCHMOCTH OT MX
TIOTIOKEHHS B PAIY IEeKTPOOTPULATEIBHOCTH.

Hemoncmpauuu

Kosmeknus Metannos.

BzaymonekcTBrE METAUIOB C HeMeTawiamu (kesne3a, LHHKA U ANIOMMHHA C CEpOH,
allFOMUHUA ¢ HOJOM, CYPBMEL C XJIOPOM, POPEHHUE JKere3a B XJI0pe).

["openue MeTas10B.

AJIOMUHOTEPMUSL.

Konnexiua nemeramioB. ['opeHne HemeTamnoB (cephl, tocdopa, yrias). Britecuenue
MEHEE aKTHBHEIX TaJIOTEHOB U3 PACTBOPOB UX coliell Ooliee aKTHBHBIMU TaJOI€HAMM.
Mozens TPOMBILIICHHOM YCTAHOBKY JUISl IPOU3BOACTBA CEPHOH KHCIOTHL. Mogenb meuu
Iy o0XKuUra u3BecTHsKa. KomeKumn npoayKIyii CAMMKATHON MPOMBIIIIIEHHOCTH {CTeKa,
dapdopa, asiHca, IeMeHTa PA3IHYHbIX MAPOK | JIp.).

Jdabopamopusie onvinivi

3akanka 1 OTIIYCK CTalu.

OsHakoM/IeHHEe CO CTPYKTYPAaMH CEpOTo ¥ Oe10ro uyryHa.

Pacnosnasanue pyn xenesa.

Ipakmuyeckue 3auamus

ilomygenne, cobupaHue U pacro3HaBaHHe I'a30B.

Pelienue skcnepuMeHTANBHEBIX 3a5aM.

Hpounvnwe u npogeccuonansno 3nauumore r1emenmst codepycanua. Kopposzus
METAIOB: XUMUYECKasd W INEKTPOXUMUYECKAs. 3aBHUCHMOCTH CKOPOCTH KOPPO3WM OT
YCIOBH OKpyxawollell cpensl. Knaccudurauns Koppo3ud MeTaVIOB TIO Pa3iHnuHBIM
npu3HakaM. Crioco0bl 321U Thl METAJIOB OT KOPPO3HH.

1Ipon3BOOCTBO UyTYHa U CTANMU.

[Toryuenne HeMETANIOB (PPAKLIMOHHON MEPErOHKON JKUIKOTO BO3AYXa W DJIEKTPOIH30M
PacTBOPOB MM PACIIABOB JIEKTPOIUTOB.

CunuxaTHas TPOMBIIINIEHHOCTE. [ [pOM3BOACTRBO CepHOM KUCTOTH.

2. Oprannueckas XuMusi

2.1. Ocrosrbte NOHAMUA OPZAHUYECKOH XUMUN U MeOPUs CHIPOEHUA
OPCAHUMECKUX COCOUHCHUTT

Hpeamer oprannyeckod xumuH. [Ipupoanbie, UckyccTBeHHBIE W CHHTETHYECKHE OPTa-
Hy4ecKue BewecTBa. CpaBHeHNE OPraHM4yeCKHUX BEIIECTB ¢ HEOPraHUUECKIMMN.
BaneHTHOCTb. XMMHYECKOE CTPOCHUE KAaK MOPSIOK COCIUMHEHUS ATOMOB B MOJIEKYJEI 110
BANIEHTHOCTH.

Teopnr crpoeus opravudeckux coegnHennid A.M.Byraeposa. (OcHoBnble
NOJIOKEHHUs] TeOpuM XHUMHUECKOro cTpoeHus. KMzomepus u usoMmepsl. XuMmUUYeCKHe
OPMYIBI K MOJIENIM MOJICKYJT B OPTAHHYECKON XMMHH,



Knacendukanus opraHHyecKHX BeilecTB. Krmaccugukauus BelecTB IO CTPOEHHUIO
YITIEPOAHOIO CKeNleTa U HAIMYUIO QYHKIUOHANBHBIX rpynn. ['omonory u romonorus. Ha-
gana HoMmeHkiaatypel [IUPAC.

Kaaccutpukauus peakuuil B opraiuqeckoii xXumun. Peakunu npucoenvHeHus (ruapu-
pOBaHUs, TalOreHUpoBanus, ruaparauuu). Peakuuu oTwennedus (OeruIpUpoBaHus,
DEeTUIpOoranoreHUpoOBaHus, JeTHIpaTallun ). Peaxiiiu zaMmelleHnd.  Peaknuu
H30MEPU3aLUM.

Hemoncmpauuu

Monenu monekyn roMOJI0roB U M30MEPOB OpraHWYeckux coequHeHui. KawyecTseHHoe
0OHapyXKEHHE YIIIepoa, BOAOPOJa M XJIopa B MOJIEKYJIaX OPTaHUYECKUX COCIMHEHHM.
JlabopamopHuiit onsim

Mzrotorienue Moneneld MONIEKYJ OpraHUYeCKUX BEIECTB.

Ilpopunensie u npohpeccuonanono 3nauumpie 3aemenmor cooepyucanun. llonatue o
cyOcTpare U peareHTe. Peakuuu oKucneHUs ¥ BOCCTAHOBICHHS OPraHUYEeCKUX BEILECTB.
CpaBHeHue knaccM(pUKalUK COEIUHEHHH ¥ KIACCH(UKAIIMU PeaKUril B HEOPraHUIeCKOH
U OpraHUuyecKOu XUMHH.

2.2. Yenesooopoowr u ux npupooHsie uCHouHUKY

AnkaHbl. AJIKaHBI: TOMOJIOTHYECKUH psii, uU30MEpPUS KM HOMEHKNATypa anKaHOB.
XuMUYeCKHe CROMCTBA allKaHOB (MeTaHa, 3TAaHA): TOpPeHue, 3aMellcHUe, pa3lokKeHUe,
gernapuporanue. [ [pumeHeHUe ankaHoB Ha OCHOBE CBOHCTB.

AJKenbl. OTWIeH, €ro Ioly4YeHue (ACTHAPUPOBAHHEM JTaHa, JeloIuMepu3alueii
nonustuieHa). I'oMonoruueckuit pag, ¥3oMepHsl, HOMEHKIATYpa alKeHOB. XUMUYECKHE
CBOMCTBA 3THIIEHA: TOPEHNe, KauecTBeHHBE peakuuu (obecuBeurnBanre OpOMHOI BOJBL U
pacTBopa IepMaHrasaTa Kajius), ruaparauus, nogumepuzauus. [Ipumenenve stunena Ha
OCHOBE CBOMCTE.

JAuneHbl H Kay4dykH. [[oHATHE 0 AWEHAX Kak YrIIeBOIOpOAax ¢ ABYMS JBOHHBIMH CBI3SIMMU.
ComnpskeHHBle IHEHBl. XUMUUYECKUE CBOHCTBA OyTaameHa-1,3 W H3ompeHa: odeclpe-
4YMBaHWE OPOMHON BOJB! U IOJIMMEPH3AINs B KaydyKd. HaTypanbHEIH W CHHTETHUECKHE
KayuykH. Pesuna.

Anxunbl. AuerwieH. XumuuecKkue CBOWCTBA aleTHIIEHA: TopeHHe, obeclBeuHBAHNE
OpOMHOI BOJBL, IPUCOSAMHEHUH XN0poBoaopoaa U ruapartaius. [IpuMederre aleTuieHa
HA OCHOBE CBOMCTB. MexKnaccoBas U30MepHs ¢ aIKaAUEeHAMMU.

Apennl. benzon. XuMmudeckue cBoicTBa OeH30j1a: TOpeHUe, peakuud 3aMeuleHus (ra-
JIOr€eHUpOBaHWE, HUTpOBaHue). [ Ipumenenre OeH3oMa Ha OCHOBE CBOMCTB.

IIpupoanbie HCTOYHUKH YIi1eBOAOPOAOR. [IpHpPOIHEIH Ta3: cocTaB, NPUMEHEHUE B Ka-
uecTBe TOIIMBA.

Hedte. Cocrar u nepepaGotka Hedru. [leperonka Hedtn. HerenpoaykTsi.
Hemoncmpayuu

['openue meTaHa, 3TUNEHA, aUETHIIEHA.

OTHoOWEHRKE MeTaHa, 3TUIIeHA, alleTUIIeHa U 0eH30/1a K pacTBOpaM TIepMaHTaHaTa Kalus v
OpoMHOii BOZE.

Ilonyuenne oSTumeHa peakIWeld AeruapaTalud 3TAHONA, ALETUIEHA — TUIPOIU30M
KapOuxa KanbLus.
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PasnoxkeHne xay4dyKa IIpH HarpeBaHUM, HCIBITAHHWE TIPOAYKTOB DAa3ilOXKeHHs Ha He-
NpeaenbHOCTb. '

Komnekuus: obpasuoB medtn w HebrenponyktoB. Konnexuus «Kamewnwri yrons u
IPOAYKLMS KOKCOXUMUYECKOro [IPOU3BOICTRAY.

Jdabopamopruie onvimor

OsnaxomMieHue ¢ KoJUIeKIMeH 00pas3LoB HedTH U NPOIYKTOB ee nepepaboTkKy.
Osnaxomnenue ¢ Ko/uleKlued Kay4ykoB H o0pasaMi W3/IeNinil U3 pe3rHbl,

Ipohunsnsie u npodpeccuonansno 3nauumsie rInemenmpr cooeprycanun. llpasuno
B.B.MapkosnukoBa. Knaccudukamus u HasHadenuwe kayuykoB. Kinaccudukauus u
Ha3Ha4YeHWE pe3uH. Bynkanusanus kayJdyka.

IonyyeHne aneruneHa HHPOIH30M MeTaHAa M KapOUAHBIM crocobom. Peakmua mo-
TMMepU3alud BuHWIXnopraa. IlonusvHunxmopug u ero mpumedenude. TpUMepU3aIlds
aueTuaeHa B OCH30II.

[Tousitne 06 skcTpakuuu. BoccTanoBneHue HUTpoOeH30Ma B aHWIHH. | oMonornveckuit
psn apenos. Tonyon. Hurpoearne tonyona. Tpotui.

OcHOBRHBIE HANPaBIEHHS TPOMBIILICHHON MepepabOTKH IIPUPOHOIO Ta3a.

IHonmyTHEIH HedTaHON’ ra3, ero nepepaboTka.

Iipomecchl MPOMBINIICHHOW NepepaOboTKU HedTu: Kpekur, pudopmuur. OxkraHoBoe
YHCN0 OCH3WHOB U LETAHOBOE YKCIIO IH3ENBHOIO TOILIMBA.

Kokcoxumnueckoe MpoU3BOICTBO U €0 HPOIYKLIKS.

2.3. Kucropoocooepacaniue opeanuieckue coeoutenus

Cmuprer lomyuenue sTanoga OpoxeHHeM MIFOKO3BI U IuipaTtanyeil STHIEHA. | HAPOK-
CWIIbHAS TPYINa Kak (PyHKUHOHANbHAas. [ToHATHE O mpenenbHBIX OJHOATOMHBLX CIMPTaX.
XuMuJecKkHe CBOMRCTBA 3TAHONA: B3aUMOAEHCTBIE ¢ HATpHEM, 0OPA30BaHMe IIPOCTLIX U
CITOXKHBIX 3(MHUPOB, OKHUCIEHUE B anbierw/. [IpumeHeHye STaHOIA HAa OCHOBE CBOMCTB.
AJIKOTOJIU3M, €ro MOCAEACTRAA A1 OpraHu3Ma UellOBeKa U Ipe/ylpekIcHuUe.

['nuuepun Kak MpeACTaBUTENh MHOTOATOMHBIX CHOUPTOB. KadecTBeHHas peakuus Ha
MHOr0aTOMHBIE CIUPTHL. [ IpMeHeHne rnuiiepuHa.

@®enon. Puznyeckue U XUMHUECKUe CBOHCTBA (heHona. Bzammmuoe BIUAHHE AaTOMOB B
MoJIeKysie (perola; B3auMoaeNCTBIE ¢ MMAPOKCHIOM HATPUA M a30THON kucnoroii IMpu-
MeEHeHHe ()eHOoNa Ha OCHOBE CBOMCTB.

Aspaernapl. Ilonatue o6 anbnerwaax. AnpaernaHas rpynna Kak (QyHKIMOHATBHAL.
DopManbIery/l 4 ero cBONCTBa: OKHCIICHHE B COOTBETCTBYIONIYIO KMCIIOTY, BOCCTAHOBIE-
HUE B COOTBETCTRYIOUMN COMPT. [lonyueHne anbaerunoB oKMCIeHNEM COOTBETCTRYHOLIMX
cnuptoB. [Ipumenenue opmaneaerna Ha OCHOBE €ro CBONCTB.

Kap6onopele kucaotel. [lonarue o kapGoHOBbIX kuciaoTax. KapGokcunpHasg TpyIa Kak
GyHKUMOHANbHASA. I OMONOTHYECKMI pAl NpPEeAeNBHBIX OIHOOCHOBHBIX KapOOHOBBIX
xucnotT. IHomydenve KapOOHOBBIX KHUCIOT OKHCIEHHEM ANbAErHAOB. XHMUYECKHE
CBOHCTBA YKCYCHOH KHCAOThI: oflKe CBOHCTBA ¢ MUHEPAIBHBIMU KUCIOTAMH H PEAKIHs
sTepu¢u-Kannu. [IpuMeHeHre YKCYCHON KUCTOTHI HA OCHOBE CBOMCTB. BBICIIME KUPHBIE
KHUCIOTHI Ha [IPHMEPE HAabMUTUHOBON U CTEAPHHOBOM.

Cnoxnbie 3¢gupbl H xupbl [oxydenue cioxHbIX 3DUPOB peakuneil sTeprpuKaLuy.
Crioxneie 3upBl B NpUpoje, NX 3HadeHde. JIpUMEHEHHe CIOXKHBIX 3QHPOB HA OCHOBE
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cBoicTB. Kupsl kak cnoxuble 3¢hupsl. Kmaccudukaius supo. XUMUueckue cBOHCTBa
KHUPOB. TUAPOIU3 W TUOPUPOBAHUE KUAKHX XUpoB. [lpuMmeHeHue >XMpPOB HAa OCHOBE
CBOWCTB. MbLia.

Yraesoanl. YIUIEBOABI, WX Klaccwburkauus: MOHoOcaxapuabl (riaroko3da, (GpykTosza),
IucaxXapuIbl (caxaposa) i MoJHcaxapuabl (KpaxMall | 1eJUTF0N034a).

I'MoK03a — BelIecTBO ¢ ABOHCTBEHHOH (DYHKUMEH — anpAerujocnupr. XHUMHUECKUE
CBOMCTBA TMIOKO3b[: OKUCIEHUE B IVIIOKOHOBYK) KHMCIOTY, BOCCTA@HOBJIEHHE B COpPOMT,
CIIUPTOBOE OpokeHMe. [ [puMeHeHNe TIIOKO3bI Ha OCHOBE CBOHCTB.

3HaveHNe YTIIeBOJOB B XKHUBOM NpHupone W xu3HU denoBeka. [loHsTue o peaximsax momu-
KOHIECHCAITHY U rUIPOIM3a Ha NpUMepe B3auUMONIpEeBpaIlieHUH : TITIOKO3a» ITOJUcaxapul.
Hdemoncmpauuu

OxucneHue cnyupTa B aibACIHI.

Ka4ecTBeHHBIE peaKLIMK HA MHOTOATOMHBIS CITMPThL.

PacTRopuMmocTE (enona B Bojae npu OOBIMHONW TeMIeparype W HarpeBaHMU.
KauecTBeHHBIE peakudu HA GEHO.

Peaxus cepebpsidoro 3zepkana anbJIerHIOB U [IFOKO3EL.

Oxucnenue anpIerHAOB W TIOKO3BI B KHCIOTY ¢ moMouino ruapokcuga meau (II). Ka-
JeCTBeHHAs peakuus Ha kpaxmant., Komiekuus >QupHbeIX Mace.

JTabopamopreie onsimoi

PacTBopeHue rauLepuHa B BoJle U B3auMoielcTBre ¢ ruapokcugom mean (1),

CBo#cTBa YKCYCHOW KHCIIOTHI, 0611e ¢O CBOMCTBAMU MIUHEPATBHBIX KUCIOT.
JloKa3aTeJIECTBO HEMPEASIbHOIO XapaKTepa JKUIKOTO KUpa.

B3anmopnelcTBrE MIIOKO3BI U Caxapo3si ¢ runpokcuaoM menu (11).

KavecTBeHHas peakuus Ha Kpaxmal.

Hpogunbusie u npogheccuoHaIbHO IHAUUMBIE ITEMEHMBL COOCPHCAHUA., MeTHIOBBIH
CIIUPT U €r0 UCMHOJL30BAHME B KAUECTBE XUMHUYECKOTO CBIPbA, TOKCHUHOCTh METAHOMA H
TIPaBHJIa TEXHUKU O€30MacHOCTH NpH paboTe ¢ HUM. DTHIIEHITIHKOND U €ro [PUMEHEHHE.
TOKCHYIHOCTD DTHIICHTTIMKONA U TIPaBU/Ia TEXHUKH 0e30MIaCHOCTH NP padoTe ¢ HUM.
[Tonyuenue genomna N3 MPOIYKTOB KOKCOXUMHUIECKOTO TIPOU3BOACTBA 1 U3 GeH3ona.
llonvkonnencauus dopmanslieruga ¢ GeHonroM B (PeHONOPOPMANBASTUAHYIO CMOIY.
Aneransaernn. Ilonstae o keToHax Ha npuMepe aueToHa. [IpuMeHeHHUe aleToHA B TeX-
HUKE W [IPOMBILITIEHHOCTH.

Muoroobpasre KapOOHOBBIX KHUCIOT (ILABEIEBON KHUCIOTHI KaK JABYXOCHOBHOM, aKpuio-
BOW KHCJTOTRI KaK HENpeAeAbHOM, OSH30MHOH KUCTOTH KaK apOMaTHYeCKOR ).
[InenkoobpasyrolMe Macna. 3aMeHa JKMPOB B TE€XHHKE HENUIUEBBIM ChipbeM. CHHTE-
THYECKHE MOIOLIUE CPE/ICTRA.

Mono4nokucoe OpoxeHue roko3sl. Kucnomonounsie mpoaykrsl., CUNOCOBAHUE KO-
mMoB. Hutposanue nemmonossl. [Tupokcunum.,

2.4, Asomcoodeprcauiue opzanuieckue coeounenus. Honumeput

Amunbl. [lonarue o6 amubax. Anudarnueckie aMUHBI, HX KIAaCCH(UKALMA U HOMEH-

knatypa. AHUIIMH Kax OpraHHYecKkoe ocHoBanme. [lonydeHne annnvua u3 HuTpobensona.
IIpumeneHre aHIIMHA HA OCHOBE CBOMCTB.
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AMHHOKHCIOTBI, AMUHOKHUCIOTH! KaK aM(OTepHble TU(MYHKIIMOHANLHEIE OPTaHUYeCcKIe
coequHenusl. XUMUYECKUE CBONCTBA AMHHOKHCIOT: B3aUMOIECHCTBHE ¢ LIENOYAMH,
KUCIIOTAMU W IPYr C Opyrom (peakuus TMOJUKOHAeHcauun). [lenmTwianas cBa3b U
nonunenTyael. IIpuMeHenne aMMHOKHCIIOT Ha OCHOBE CBOJICTB.
bemxn. IlepBuunas, BTOpHUHAs, TpeTUHHAS CTPYKTYphE OenKoB. XHMHUECKHe CBOHACTBA
Oe/KOB: ropeHue, ICHATYpalUsl, THAPONH3, UBETHEIE peakLu. buonorndeckue GpyHKINN
OerKoB.
[Noumepsl benku v momucaxapuabl kak OHOTIONHMEPbI.
ILlnacTmacenr. TlonyueHne nonuMepoB peaxiueil monuMepHu3anidy U NONMKOHIEHCAIHH.
TepmornacTuunele 1 TepMOpPEaKTHBHBIE MIACTMACCHL [ IpefcTaBuTeny macTMace.
Bonokna, ax knacendurkanud. [lonyuenne sonoxoH. OTaensHble MPEACTABUTEM XU-
MHUYECKHX BOJOKOH.
Aemoncmpauuu
BianmMoneiicTBe aMMUaKa U aHWIMHA ¢ COJASHON KHUCTOTOM.
Peakius anuauna ¢ OpoMHO BOTOM.
JokasarenbCcTBO Hanu4us (yHKIMOHAIBHBIX TPYIIT B PACTBOPAaxX aMHHOKHCIIOT.
PacTBopeHue M ocaxIeHHe GEITKOB.
l{BeTHble peakiy GenKos,
I'openne NTUUBErO Nepa ¥ MEePCTIHON HUTH.
Jabopamoprsie onvimol
Pacteopenne OelKOB B Boje.
ObunapyxeHue 6e1KOB B MOJIOKE H MSICHOM OYJILOHE.
Jlenaryparusa pactsopa Oesxa KypwHOTO siilla CITHPTOM, PacTBOPAMH COJNEH TSDKEIbIX
METaJIOB U IIPH HarpeBaHWH,
Hpaxmuveckue 2ansamin
Peluenne sxcriepuMeHTaNBHbIX 33184 HA HASHTUDHUKAIAIO OPraHUHeCKHX COeIHHEHMUIL.
PacnosHaBanue niacT™Mace ¥ BOTOKOH.
Ilpounenvie u npogeccuonansno 3nauumsie remenmvt  codepycanus. Amu-
HoKampoHopas kucrmora. KampoH Kak TpefctraBuTeNh [IOIHAMUNHLIX — BOJIOKOH.
Hcnons3oBaHne  rufponmsa  OeMKOB B [POMBIIWIEHHOCTH.  [loMMBUHWIXIOPUL,
nonuterpadropatuneH (rednon). deHosoGopMansIeruaHpie nuacTMacesl. Llennynomna.
ITpoMBIIITEHHOE TTPOHU3BOACTEO XHMU4ECKUX BOJIOKOH.
Temot pehepamos: '

¢ lcTopusa monydeHys U IPOU3BOACTBA AllFOMUHUS.

* DNEKTPOIUTHYECKOE OIyUeHHE U papUHAPOBAHHE MEIH.

o Kusub u nesitensuocts I. JIoBH.

e Ponb MeTanoB B MCTOpUM YeNOBEYECKOH IWMBHIH3ALMU. VICTOPHS OTeYeCTBeHHOM

4epHON MeTaLLyprun. CoBpeMeHHOe METAITYPIHYECKOE IPOU3BOICTRO,
s lcropust OTeYeCTBEHHOM UBETHOM MeTaUIyprud. Poib METAlIoB W CIUIABOB B
HAYYHO-TEXHUYECKOM Iporpecce.

* Koppo3us METaINOB U ¢IOCOOBI 3AIUTE OT KOPPO3HH,

* HuepTHble unn GIaropoaHEIe rasml.

e Poxnaromue coiu — rajoredsl.

e lcTopusd mBenckol CIIHYKH.
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HcTopusa BO3HUKHOBEHUS! ¥ pa3BUTHs OPTaHWYECKOH XUMHU.
Kuzne u nestensHOoCcTh A. M. ByTieposa.
BuTtanusm u ero kpax.

Ponb orevuecTBEHHEBIX yueHbIX B CTAHOBICHUM U PA3BUTHH MUPOROH OpraHHYecKow
XUMUH.

CoBpeMeHHbIE IIpe/ICTaBICHHS O TEOPUY XUMMUECKOTO CTPOCHHA.

DKOIOTNYECKHE ACTIEKThI HCIIONb30BAHUS YITIEBOAOPOIHOTO CEIPbS.
DKOHOMUYECKHE ACIIEKTH MEXAYHAPOAHOTO COTPYAHHUESCTBA [0 HCIONB30BAHUIO
YIIHEBOAOPOIHOTO CHIPLA.

VicTopust OTKpeITHA ¥ paspabOTKU ra30BBIX U He(QTAHBIX MECTOPOXICHHI B
Poccuiickoit @enepanuu.

XUMUS YTITEBOIOPOIHOTO CBIPBA U Mosi Oy AyIas npodeccus.

YTIIeBOAOPOJHOE TOIIMBO, €T0 BUb N HA3HAUYEHIE.

CHHTETHYECKME KAYTyKU: HCTOPUS, MHOFOOOPa3ye U NepCreKTUBLL.
PesyHoTexHMYeCKOE MPOU3BOACTBO | €r0 Posib B HAYHMHO-TeXHUHYECKOM Nporpecce.
CBapoYHOE MPOU3BOACTBO U POJNE XUMUM YINIEBOIOPOIOB B HEM.

HeTs 1 ee TpancOpTHPOBKA KaK OCHOBA B3ANMOBBIFOIHOTO MEXIYHAPOIHOTO CO-
TPy AHUIECTBA.
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TEMATUYECKOE [TJIAHHMPOBAHUWE

Ilpu peanuzanmy comepkaHus 00Ie00PazoBaTeNLHOH YHeGHOM FHCITUIIMEB! « X UMM
B npenesnax ocBoenuss OIIOII CIIO Ha 0$aze ocHOBHoro ofmero o6pa3zoBaHus C
IIONYHCHHEM cpeaHero ofwiero obpasopaHus. MakcnmansHas ydebHas Harpyska
obyuarommxcs 1o npodeccHu FS.OI.OS CBaﬁlﬂ,HK (py4HO¥ W 4acTH4HO
MEXaHU3UPOBAHHOH CBapKHU (HamnaBkm)) CIIO TeXHUYECKOr O Ipoduns
npodeccHOHANBHOTO 00pazoBanus —I71 wac, w3 Hux ayauTtopHas (obsizaTennHas)
Harpyska o0y4arolIMXCd, BKITIOYas 1ab0paTopHble OMNbITHl ¥ HNPAKTUHECKUe 3aHSTHS, —
114 wacos; BHeayAMTOpHAS caMOCTOATENbHAN paboTa — 57 4acos;

TemaTuueckuii nian

HanmeHoBaHYE pa3/IeioB U Tem Ko-Bo JH3 1 Komrp. T Camocr.
padoTHl
Yacos

paboTH

O6masn neopranuyecKas XHMHs

Bgegenune 2 - - 1
1. OcCHOBHBIE HOHSATHS H 3aKOMbI 6 - - 3
2. llepuomnueckuit 3aKOH u 8 1 1 4
[Tepnomnueckas CHCTEMA
XUMHYIECKHX IMEMEHTOR

J.M.Menneneesa u cTpoeHne aToMa

2
1
LN

3. Crtpoenue BemecTna 10

4. Boga. Pactrophl 8 - 1 4
DIIEKTPOIHTHYECKAS TUCCOIHALMS

Lh

Knacendurkaius HOPraHHueCKIX 12 11 - 6
COENHIIEHUN U UX CBOHCTBA

6. XuUMUYECKHE Peakuny 14 5 2 7
7. MeTtanis! ¥ HEMETAIEI 12 5 1 6
Opraungeckas Xumus
1. OcHOBHBIC DOHATHA OPIAHHYECKOH 8 - ] 4
XUMHH TEOPHS CTPOEHUS
OpPraHMYECKUX BeIICCTB
2.YIneBoAOPOIBl ¥ X OPUPOIHbIE 12 2 1 6
UCTOYHHKH
3. Kucnopoaconepixaiiye opranyucckue 10 5 - 5
COCTHHEHMSI
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4.A30TcoMIEpIKalIME OPraHuYCCKHe 12 5 1 6
coeanHenHs. 1lonmumepnl

Hroro: 114 37 8 57

BureayauropHasa camocTofATe LHAaA padoTa

[Toaroroeka noknanoes, pedeparos, 57
HHIUBUIYAIBHOTO [IPOEKTA ¢
UCTTONIb30BAHMEM UHPOPMAIIMOHHbIX
TEXHOJIOTURA, H Ap.

[pomesicymouriaa ammecmayun 8 opme oudpepenupoeansozo sawema

XAPAKTEPUCTHUKA OCHOBHBIX BHIOB YUEBHON JEATEJILHOCTH

CTYJAEHTOB
Coaepxanue XapakTepucTHKAa  OCHOBHBIX  BHAOB  AeATEALHOCTH
00yJyeHus CTYJCHTOB (HA YPOBHE YU¢OHBIX AeHCTBHIT)

YMeHUE [@BaTh ONPEALICHHE U ONEPHPORATh CIEIYIOMMMHE XUMHYECKUMHU
TNOHATUAMU:  BEIIECTBO, XUMUYECKHHM  BIEMERT, ATOM, MOJEKY.Ia,
OTHOCHUTC/IBHBIE aTOMHAd W MOIEKYJISpPHAS MacChl, HOH, ANOTPONus,
M30TOIBL, XHUMUUECKas CBS3b, JNEKTPOOTPHIATENHHOCTh. B4JCHTHOCTB,
CTelieHb  OKUCJIEHHs, MOJb, MOJSPHAA Macca, MOJAPHBI  0OBEM
ra3000pasHBIX BEL(ECTB, BELIECTBA MOJCKYISAPHOTO H HEMONEKYISPHOrO
CTPOCHHUA, DPACTBOPBI, SIEKTPONHUT M HEIeK-TPONUT, 3MEKTPONHTHUECKAS
JUCCOUYANMS,  OKHUCIUTENb M BOCCTAHOBMTENL,  OKHCIEHHE W
BOCCTAHOBJIEHHE, TemnoBod 3ddexr peakuud, CKOPOCTH XHMHUHECKOM
peaKlMM, KaTajM3, XHMH4YECKOe pABHOBECHE, YINIEPOAHBIA  CKeNeT,
(YHKLHOHATbHAS TPYIIA, W30MEPHS, TOMOIIOrHs

OcHOBHBIe DopMyTHpOBAHME 3aKOHOB COXPAHEHHS MACChl BEIECTB W MOCTOSHCTBA
3aKO0HbI COCTaBa BELECTB,
XHMHH YCTanoBKa TIPHYHHHO-CIEACTBEHHOM CBi3M MEKAY COIEPHKAHHEM ITHUX

3aKONOB ¥ HANHCAHHEM XMMWUYECKMX (opmMyn U yparHeHHH. YcTaHOBKa
3BONOUHOHHON CYIHOCTH MEHAEIIEEBCKOM U COBPEMEHHON (DOpPMYTUpOBOK
nepuonudeckoro sakona J M. .Mceaneneesa. OOBACHCHHE (PHIUUECKOrO
CMBICNIA CHUMBOMMKH IEPUOIAYECKOH Talblulbl XUMHUYECKHX J3TEMEHTOB
JlW.Menjieneesa (HOMEPOB 37IEMEHTA, TEPUOJA, I'PYNNB) U YCTaHOBKA
MPUYHHHO-CIIENCTBEHHOM — CBA3M  MeXJIY  CTPOCGHHEM  aToMa
3aKOHOMEPHOCTSIMH H3MEHEHUS CBOMCTB 3JIEMEHTOB W 00Pa3OBAHHEIX MMM
BEIECTB B [IEPUOLAX U IPYILNAX.

XapaKkTepuCcTHKA DJIEMEHTOB MAaNBX M OOJbIIMX MEPHOICE 10 X
nonoxeHuo B 1lepuoandeckoit cucteme J[ M. Menneneesa




OcHorHbIE TeopuH
XHMHH

VCTaHoBKa 3aBHCHMOCTH CROMCTE XHMHUUECKWX BEIECTB OT CTPOCHUS
aToMOB  00pasyrIIMX HX XUMHYECCKHX 3IEeMEHTOB, XapaKTepHCTHKA
BaXHEUINUX TUMOB XHMHYSCKUX CBA3EH M OTHOCUTENBHOCTH TOMH
THITQOIIOIHH,

O0BacHeHne 3aBHCHMOCTH CBOHCTB BEMIECTE OT MX COCTaBa W CTPOCHUS
KPUCTANTHYECKUX PELIETOK.

@opMy-THPOBKA OCHOBHBIX —HOJNIOWCHHH — Teopuu 3ACKTPOIUTHYECKOH
AUCCOLMAIMT U XapaKTePUCTHKA B CBETE 3TOH TCOPHH CBOMCTB OCHOBHBIX
KIacCOB  HEOPIraHHMYECKHUX  coeiuHeHUH. QOpPMYJIHpOBKA  OCHOBHBIX
TIONIOKEHHE TEOPUH XUMHYECKOI'G CTPOCHHS OpraHHdecKux COeOUMHEHHH H
XapakTepUMCTHKA B CBeTe ITOH TCOPHH CBOWCTE OCHOBHBIX KJIAccoB
OPTAHUYECKUX COeJHHEHUH

Baxkueiimmne
BEIIECTRA H
MATEPHAJBI

XapaxTepucTHKa COCTABA, CTPOCHHS, CBOMCTB, MONYYEHMSA U IPUMEHEHMS
pkHehmux Metanoe (IA uw Il A rpymn, amoMulius, xeue3a, a B
€CTECTBEHHOHAYYHOM (IPOQHAE M  HEKOTOphIX  d-3IEMEHTOB) M WX
COCITMHEHUH.

XapaKkTepucTHKa COCTaBa, CTPOCHHS, CBOICTB, MONYYCHHA Y NPUMEHEHHS
BakHeHnK Hemerannos (VIIL A, VIIA, VIA rpyon, a takxke azoTa d
docdopa, yroepoga W KpeMHus, BOJOPOJA) M UX  COETHHEHMUH.
XapakTepUCTHKA COCTABa, CTPOCHUS, CBOMCTE, MOJYYEHUS M IPUMEHEHMS
BAKHEHMIIHX K14CCOB YIIEROAOPOIOB (AlKAHOB, LIMKIQAIKAHOB, ATKCHOB,
AJIKMHOB. 4ApPEHOB) H MX HauboJee 3HAYUMbIX B HAPOJHOXO3AHCTBEHHOM
NIaHe HpeACTABHTENCH. AHAIOTHYHAS — XapaKTepHCTHKA — BaKHeHIHX
IpejCTABHTEIEH NPYruxX KaccoR OpraHMuecKHX COeNMHEHMI: MeTaHola M
3TaHOI&, CAOKHEIX >PHPOB, KUPOB, MBI, ANbAETHIOB ((HOPMANBIETHAOE H
ALETANBAETHAA), KETOHOB (ALETOHA), KapGOHOBBLIX KHCIOT (YKCYCHOI
KUCJIOTBI, Ul C€CTECTBEHHOHAYYHOTO IPOQUNA MpeicTaBUTe/ed APYIHX
KJACCOB KHCJIOT), MOHOCAXapuiaos (rIIOKO3BI), AHCAXAPUIOB (Caxapoabl),
NONACAXapu/oB (KpaxMala ¥ UELIION036]), AHUINHA, AMHHOKHCIIOT, OEIKOB,
HCKYCCTBECHHBIX H CAHTETUYECKHUX BOJIOKOH, KAYYYKOB, I/1ACTMACC.

XHMHYEeCKHH
HILIK u
CHMBO.JIMKA

Hcernonezopane B y4eGHOW ¥ mpodeCCHMOHANBHOH  JeSTensHOCTH
XUMHUECKUX TEPMHHOB H CHMBOJIHKH.

Haspanue wH3ydYeHIBIX BCUIECTB 10 TPWBHMANBLHONH MM MEXIYHAPONHOH
HOMEHKNATYPE H OTPAKEHHE COCTaBa STHX COCAUHEHUH C IIOMOLUbH)
XUMUYECKUX QOPMY .

OTpaxenue XUMUHECKHX TIPOLECCOB ¢ MOMOLILK) YPABHEHHE XUMHUECKUX
peakuui

XuMuueckue
peaxiuu

O0BsACHEHHC  CYIIHOCTM  XUMHYECKMX  NpoueccoB. KIaccuduxanms
XUMHYECKMX PEAaKUUH 110 pasjMvHBIM IIPH3HAKAM: YHCIY H COCTABY
NPOIYKTOB W peareHtoB, TemnosoMmy »(hekry, HampaBneHuo, Qase,
HalU4MK) KaTajlu3aropa, M3MEHEHHIO CTeleHed OKMCICHHS DIIEMEHTOR,
00pasyIOIIHX BEIIECTRA.

Ycranoska Npu3HakoB o0MEro W pa3THINOrO B THIONOTHH pEaxiMi I
HEOpraHudecko# H opranuyeckod xumuu. Knaccuduxauus semects u
IPOLUECCOB C TOYKH 3pPEHMA OKHCIEHHUA-BOCCTAHOBIeHua. CocTaBlieHUe
YPABHCHHH PEeaKumi ¢ IOMOLILIC METO/Ia 3EKTPOHHOTO DanaHea.
O0DaAcHEHNHE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOH PEaKiHH M ION0KEHHS
XHMHHECKOrO PaBHOBECHUS OT PasNUUHbIX PaKToOpOB
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XuMudeckuii

BrinonseHHe XUMRYECKOTO JKCIIEPUMEHTA B MO THOM COOTBETCTBHH

IKCTePUMEHT ¢ MpaBuIaMy GC30MACHOCTH.
Habmoaenue, dukcays U onucanme pe3yabTaros NPOBEICHHOTO
IKCTICPHMCHTA

XuaMHYecKAS llpoBenenne C¢amMOCTOATENBHOTO ITOMCKA XMMHMYECKOH HHQOPMATHE

aH(popManna HCIONB30BAHHEM PA3HYHBIX HCTOUHHKOE (HAYYHO-MOTYJSIPHBIX H3JaHH,
KOMIBIOTEPHEIX 0a3 JaHHBIX, pecypcoB MHTepuera). HMemonnlosanue
KOMITBIOTEPHBIX TEXHONMOTMA Jnd o0paboTku W [epedaddl XUMHUECKOH
vH(pOPMalUK M €¢ NPEACTABNIEHHs B PA3IHIHBIX (GOpMax

Pacuersl no|YCTaHOBKZ 3aBHCUMOCTH MEKIY KaueCTBEHHOM M KONTHYecTBeHHO

XHMHYECKHM CTOPOHAMH XUMHUYECKHX OOBEKTOB U IPOIeccoB. PellleHHE pacuyeTHRIX

dhopmy.nam 387124 110 XUMHYECKUM (HOpMYTIaM H YPABHCHHUAM

Ipeduarnoe u [OObACHEHME XUMMYCCKHX SBICHUI, IPOUCXOAAIMX R IPUPOTE, OBITY U Ha

npodec- IIPOU3BOICTEE.

CHOHAILHO Omnpeneenne BOIMOKHOCTEHl NPOTEKAHUS XUMHYCCKHUX IpeBpalicHuil B

ZHAYHMOE Pa3IHUHBIX VCIIOBUAX.

cofiepRAHHE CoOmojende  mNpaBHA  JKOMOTHYECKH — IPAMOTHOTO — MOBEACHHS B

OKpyKarowei cpeme.

Onenka BIUSHAS XUMUYECKOTO 3arPA3HEHW OKpyXKaromei cpelbl Ha
OpraHM3M YCNOBeKa K ApYTHe XuBble opragu3Mbl. CoOMOACHHE IIpaBHi
0e30MacHOr0 OOpAIICHHS € IOPKYAMH H TOKCHMHBIMHM BEINECTBAMMY,
nadopatopubiv  obopysoRaHdeM. [loArOTOBKA  pacTsOpoB  3aJaHHOH
KOHLICHTPAIMK B ObITY U Ha TIPOU3BOICTBE.

Kpuruyeckass omneHka [OCTOBEPHOCTH — XMMHYECKOH — WH(DOPMAIHH,
NOCTYNAKOLIEH M3 pasHBIX UCTOUHHKOB




YYEBHO-METOAUYECKOE I MATEPUAJIBHO-TEXHUYECKOE
OBECTIEYEHHUE ITPOI'PAMMBI YUEBHOH JUCITUILINHBI «XAMHSI»

OcBoeHue POrpaMMEl Y4eOHOi NHCITUTITUHE « X UMUSY IIPeAroNaraeT Hanudue B
NpO(ECCHOHANBHON 00pa3oBaTensHON OpraHM3alluy, peanu3yrollell 00pa3oBaTeNbHyo
nporpammy cpentero obwero obpaszoBanus B npenesax ocBoenus OIMOIT CIIO Ha Gaze
OCHOBHOTO obmiero obpazoBanus, kabuHera XUMHM ¢ jnabopaTopueit U 1abopaHTCcKoi
KOMHATOW, B KOTOPOM HMEETCAd BO3MOXKHOCTb oOfecneuuTh CBOOOMHEIN JOCTYN B
VnTepHer BO Bpemsi y4eOHOIO 3aHSATHS U B MEPUOA BHEYUeOHOM IeATEBHOCTH
obyJaroumxes.

ITomemenne  xabuuHera yaosierBopser  TpeboBanusiMm  CaHutapHo-
anugeMuonorudeckux npasun U HopmatuoB (CanllnH 2.4.2 Ne 178-02) u  ocHamieHo
THIOBLIM 0DOpy[OBaHKWEM, YKa3aHHBIM B HacToslUWX TpeOOBAaHMAX, B TOM YHCIE
CTICTIMATM3HPOBAHHON YUeOHOH Me0elBI0 U Ccpe/cTBAMH O0YYEHHS, TOCTATOYHBIMH IJIf
BBIMTOJIHEHUSA TPEOOBAHUI K YPOBHIO OATOTOBKH 00YYArOLMXCA.

B cocraB y4ueOHO-METONHHYECKOTO M MATEPUATEHO-TEXHUYECKOTO OCHALIEHMS
KabuHeTa XHMUH BXOAAT:

Hudopmannonno-KOMMYHHKATHBHbBIE CPEACTBA: BUICOMATEPUATIbI.

Bona

Kusue u Hayunas nestensHOCTh .M. Menaeneena
MeTaibl 1 HeMeTalluTbl B OBITY Y IPOMBIIIIIEHHOCTH
[lepnonnueckuit 3axon [ .M. Meuneneena
IlonyueHue U IpUMEHEHMUE CEPHON KUCTOTHI
Koppo3zus u 3alura METATLIOR

Y4eOHo-1200paTOpHOE 000pPYIOBAHME:
KOJNIeKUUH
ATFOMUHHAN
Metrannsl u cnnassl KMC
Habop karanmzaropon
HaGop meTtannos
Habop nemerannos
PazpaTounsilit matepran Konekuui "MHHEpaIBI U TOPHbIE NOpoALl” IS Kypea XUMHH
MoOdenH
Kpucrannu4eckas penierka aamasza



Kpncrannuueckas penrerka rpadura
npubopsl
Amnapat ol AUCTUWIUIAIMA BOJBI
Becrl TexHuueckre 2-ro Kjiacca ¢ rUpAMHA
[Inutka snexrpuueckas I'l1-300
AEMOHCTPALHOHHbIC TPHOOPLI
ATmapart A4 noNyyYeHus ra3on
KommnekT 1abopaTopHbix TepMOMETPOR
[Ipnbop nnst onpeneneHus cocTapa BO3IyXa
Jlocka g CyLIKH MTOCY bl
JOCKa s xanenbHOTo aHaTu3a
KoMmnnekT mnareneii u jJoxex ISl BENIECTB
3aKUM BUHTOBOI
Jloxkka 11l CKUTAHNS BEIIECTB
Kpykka papdoponast
CTyIKa ¢ 0eCTUKOM
YHala BelnapuTenbHas
Habop nocyzbl 1 NpHHAATIEKHOCTEH U NEMOHCTPALMOHHBIX OITBITOB 1o XuMuil HITX
HaGop coeaunutenbHbIX TPyOOK
Ilepuarku pe3nHOBEIE
[ToacTapka ns nepenuBaHUs PEAKTUBOB
HITarus A IEMOHCTPALMOHHBIX TIPOCHPOK
JlabopaTopubie npuGOpbI
Ipubop mnsg nomydeHus u cbopa rasos
CnuproBka 1adopaTopHast
Jloxkka nozarop
Habop usneauii uz dapdopa u dasuca
Ouk# 3alUUTHbIC
IJanouku cTeKNsHHEIe
[JoacraBka Ans CTEKASHHBIX NPHHAIIEKHOCTEH
Kommekt xond
KomnnexT npodupok
KoMITIeKT cTakaHOB
YyeOHO-MeTOANYECKHE KOMILTIEKThI Mo pasaenam u Tremam (YMK):
[Tepunonnueckas cucreMa Xumu4yeckux snementos .M. Menneneera
Tabnuue! Mo XUMHHECKUM TTPOU3BOACTBAM
pa3aaTouHblie
KoMImnekT xapT-uHCTPYKLKH
Komnekt pasnatounblx JHIAKTHUECKUX MATepUanos no teme “HomeHknaTypa conei”
KoMmmeKT pasnaToyHelX AWJAKTHYECKHX MATepuanop no teme “CTeleHb OKHMCIEHHS B
OMHapHBIX COEOUHEHUAX
KoMIiekt pa3faToOUHBIX AMAAKTHYECKUMX MaTepHaIoB 1o TeMe “CTemeHb OKHCIEHHS
3NEMEHTOB PA3InUHBIX KIACCOB HEOPTaHHUECKHX BELIECTR™



Komnnext paznaTouHBIX AUNAKTHHCCKHX MAaTCpUaloB 110 TeMe

nepuoaM4uecKas cucrteMa anemenTos J.M.Menneneesa”

Kommnekt Pa3faTOuHBIX JHIAKTHYCCKHMX MAaTCpHalIoOB HO  TeMe

HEOPTaHUYECKHX COeIMHEHUI
Ha0OpbI XHMHYECKUX PEaKTHBOB
Habopsb! peakTuBoB, MHIWKATOPOB OyMar
Habop Kucnotel

Habop llenouu

Habop Munepanessie ynodpenus
Habop o0pasusl HEOpraHUuecKrX BellecTB
Habop Cynbbatsl, cynphUTEL, Cyﬂb(])ld,[[hl
Habop Metannsl, Oxcuapt.

Conu Ans 1eMOHCTPALUHOHHBIX OMBITOB
Coenunenme MapraHna
Heoprannueckue Beuiectra s AeMOHCTPALIMOHHBIX OMIBITOR
bapwif a30THOKUCbI#

AmoMUHUN

Menp cepHOKUCTAs

Kanenui xnopuctei

I'ekcan

Kanui skene3oyriepoaucThli-3 1T
Menb aMMOHUI XNOpUcTas

Hatpuii grropuctsiii

Kanu#t pochoprOKUMCTBIH-SITIIT
Kanbuuit X1OpUCTbLL

Kanuit mapranuoBokucnsii

bapuil a30THOKHCITBIN

Kanbuuit pocdoprnoxucnprii-141mr
Harpwuit pocdoprokucneiii -4t
Kwucnora oprodocdopras -5t
Hienouu

AMMOHVH a30THOKUCITBIH

AMMMaK BOAHBIN -211T

PactBop ammuaka-2ir

Kanuii By XpOMOBOKHCIIBIA-811IT
Kaneiuit cepHOKUCInIH

Kanuii xpomoBOKUCBIA-8TITT
AMMOHHUH IBYXPOMOBOKMCIBIH-O11T
CBUHEH YKCYCHOKUCIBIH- 1 1IIT
Kanbuus raapookuce- 1 mr
CoenuneHne xpoma-2 1T

Hatpuii yrnexucnpiii-3mr

Mene yrnekucnas- 1t

Kanu#i yrnekucIoKueIbIi-51rt

“Ctpoenuda aroma H

"Homenknarypa
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Kanuif yrnekucipiil TeXHUYeCKHH-61UT

Kamuit dochoprHoxucpiit-1T

Harpnit a30THOKUCHBIH-21HT

Harpuii KpeMHeKUCTBIHA-21UT

Hatpwit kpemHexuc: b1~ ] 1T

PTyTb azoTHOKMCTad- 11T

HaTpuii yrnekucisii-4urr

Kaneuuii pocdoprHokucabiii-4ur

AMOHUH a30THOKUCIIBIH-611T

Kanuil a30THOKUCHBIH-3 11T

AJFOMHMHUHA a30THOKUCIBIH-4 11T

Meap yraexucnasn-2inT

bapuii a30THOKUCABIH-21IT

@®enondraneun- 1T

Kucnora azoruas-5Smr

KOJNJIeKIHH

Kayuyk

KaMenHbii yrois 4 HpoayXThl €ro nepepabpTru

Hed1e Baxueiiiue npoaykTh ee nepepadoTku

nocyaa

Kommnexr xond koHuueckux

KommnexkT xond mIockomoHHeIx

KomMrmnekT crakaHos

TTpobupka [Ix-21

Habop Opranuyeckne Beinecrna

Habop oprannueckie KUCIOTEI

«CrpaBounsle MaTepuansl 1o xumum» 10.J1. TpeTbskos
TecToBbie 3ananns no Teme: « OCHOBHLIE MOHATHUSA U 3aKOHED
Pacu€THEle 331241 Ha OTipeieNieHIe MaCCOBOY AOIH MO XUMUUYECKON dopmye.
Pacuéruple 3ap1a4n Ha openeNieHNE MAacCOBON JOJTH BeLecTRa.
TecToBLIe 3aJaHUd TIO TeMe: «Ilepyogndeckuii 3aKkoH u [lepuonnueckas cucrema
xuMu4ecknx snemenToB J.M.Menneneera u crpoenue aroMoB»
TectoBple 3aganmst no Teme: «CTPOEHHE BEILIECTBAY

Tecrossie 3ananusa no teme: «Boaa. PacTBopsl. DNEKTPOIUTHUYECKAS AUCCOTMALHSD

Tecroele 3aganus mo Teme: « Kuaccu(ukanms HeopraHHUECKWX COSIUHEHHH H HX
CBOUCTBa»

TecToBBIC 3amaHNs No Teme: « XUMHIeCKUe peaKLuuy

TectoBble 3amanns no Teme: «MeTaUlbl ¥ HeEMETAIbIY

TectoBnle 3ananus no teme: «OCHOBHBIE FOHNTUA OPraHUYeCKOW XHMHMU U TEOpPHs
CTPOEHMS OPraHUYeCKUX COESTUHEHMH»

TecToBble 3a1aHus 110 TeMe: «Y IIIEBOJOPONBLL U HX [IPUPOIHBIE HCTOUHHKI

Tecrosble 3ananus no teme: «Kncnopogoconepxanme OPTaHUYECKHE COSTUHEHHAY
TectoBrle 3amanus 0 Teme: «A30TcoaeprKaLLHe OpPraHUYECKHe COeNMHEeHN
Hucrpykunu no oxpane Tpyaa
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Hncrpykuns npu NpoBeJeHHH AeMOHCTPAUMOHHEIX OMBITOB TI0 XMMHH
HHbopMauHOHHO-KOMMYHHKATHBHbIE CPEICTBA: KOMIILIOTED, TIPOSKTOP, SKPaH
AKTHBHbBIE JOpMBI H MeTOABI 00yueHus:
* [poBIeMHAast JTEKUHUS, TEKUHS ¢ 3apaHee 3aNTaHUPOBAHHEIMA OLIMOKAMIL
» OBpUCTHYCCKas Decena;
» TIoHCKOBas NabopaTopHas paboTa CTYNEHTa;
+ y4eOHas AUCKYCCUS;
* CaMOCTOsATeNbHAs PaboTa ¢ IUTeparypoi;
uzposoie
+ JleNIOBas UIpa;
e IIE[aroTHYecKHe CHTYAINH,
« [EJarOruy¥ecKue 3aJauu;
Heuzposnie
» TECTUPOBAHHE, KOJUTEKTUBHAS MbICTHTE/IbHAS JEATETbHOCTD;
JIutepartypa:
OMEpoxun  Xumus s npodeccuif M CHEHUATBHOCTEH TeXHHUYECKOro M
€CTECTBEHHOHAYYHOTO Ipoguneii ;. — M., 2017.-25mt
Pyosumuc I' E. Xumus 10-11 knacc-20 wir.
labpuensn O.C., Ocmpoymoe HI. Xumus ans npodeccHil ¥ ClelMaTbHOCTEN

TEXHUYECKOrO MPOGUIIA: yueOHUK TS CTYA. YUpexaeHui cpe. npod. obpazoBaHns. —
M., 2014.-5mrt

Iabpuenan O.C., Ocmpoymos H.I., Ocmpoymosa E.E. u Op. XuMus 1is TIpodeccHii u
CTIELHATLHOCTEN eCTECTBCHHOHAYHHOTO NPOQIILS: yUeOHUK JUIL CTY. YIPEHKIASHUH Cper.
npo@. obpazosanud. — M., 2012.-5 mr.
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PEKOMEHAYEMAS JUTEPATYPA

Hna cmyoenmos

labpuensn  O.C.,  Ocmpoymos HI.  Xumnus: yueGHHK JUIA CTYNEHTOB.
IIpodieccuoHanbHBIX  0OPA30BATENLHEIX OPTAHU3ALNH, OCBAWBAFOLIMX npoeccun .u
cnermansrocT CITO — M., 2017.

Fabpuenan O.C., Ocmpoymoe HI., Ocmpoyuwos HI Xumus mus npodeccuii u
CHCLUATBHOCTEH  CCTECTBEHHO-HAYYHOro  Mpodwis:  y9eGHUK IS CTYLEHTOB
MPOQECCHOHATEHBIX  00PA30BATENLHBIX  OPTAHH3AMMY, OCBAMBAIOIIX npodeccuu u
crieunansaocTd C110. — M., 2017,

Tabpuensn O.C,, u ap. Xnmms. [lpaktucyMm: yued. mocobue mNd CTyAeHTOB
PO(ECCHOHANBLHBIX  06PA30BATENLHEX OpTaHH3aLMN, OCBAMBAOIIHX npodeccun  u
crenransHoct CITO. — M., 2017,

labpuensn O.C., w np. XuMyst: 1715 TIOArOTOBKY K EID: y4e0. nocodue 11 CTYIEHTOB
MPO(GeCCHOHANBHBIX  00Pa30BATENBHEIX  OPTaHM3alUil, OCBAMBAIOMINK npodeccuu U
cneunansHoctd CI1O. — M., 2017.

Labpuensan O.C., JToicosa I'T. Xumus. Tectbl, 3a0auy U yopaxHeHus: yued. mocodue
M4 CTYNEHTOB OPOheCCHOHANBHEIX 06pa30BaTeNbHbIX OPraHM3alMii, OCBAMBAIOIIIX
npogeccnn u cneuuansiocty CITO. — M., 2017,

Epoxun FOM., Kosanesa HE5 Xumus mus npodeccuii U CHEHMANbLHOCTEN
TEXHWMECKOTO M €CTECTBEHHO-HAYWHOro  mpoQuueit:  y4ebHMK  ang  CTy.
npodecCHOHANBHBIX  06Pa30BATENBHLIX OPraHN3AUMH, OCBAMBAOLIIX npodeccun  u
cnemranpaocTd CI1O. — M., 2017,

Epoxun FO.M. Xumust: 3a5auu U ynpaxHeHus: y4e6. nocobue s CTYI. YUpeKICHHI
cpen. mpog. obpazoBanus. — M., 2014,

Epoxun FO.M. COOpHUK TecTOBBbIX 3aiaHHM [0 XHUMUU: y4ued. nocobue g cryi.
yUpeKAeHHA cpen. nmpod. obpazosanns. — M., 2014,

Epoxurn FOM., Koearesa HE., Xumus sl npodeccuii ¥ crnenuansHocTel
TEXHNYECKOro TIPOMUIIA. DNEKTPOHHBIN yIeOHO-MeTOAHYECKHY KOMITIEKS. — M., 2014,

Caaoxos C. A., Ocmpoymos H.I", I'abpuersn O.C., Jyxkeanoea H.H Xumus and
apodeccuif W CHeNNanbHOCTEH TEXHHYECKOro poduIA. DNEKTPOHHOE NPHIOKEHHE

(onexTponsoe yueGHOe M3manue) 11s CTy L. YUPeKIEHUH cpel. npod. obpasoBaHusl. —
M., 2014,
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Han npenooasamensn

06 obpasosannu B Poccuiickoit @egepauun: deaep. 3akoH or 29.12.2012 Ne 273-03
(B pexn. PenepansHBIX 3aKkoHOB 0T 07.05.2013 Ne 99-@3, or 07.06. 2013 Ne 120-B3, o
02.07.20013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, or 27.05.2014
Ne 135-@3, or 04.06.2014 Ne 148-®3, u usm., BHeceHHBIME DelepaibHBIM 3aKOHOM OT
04.06.2014 No 145-D3, B pen. ot 03.07.2016, ¢ uam. ot 19.12.2016.)

[Iprkas Munnctepcrsa obpasosanus u wayku PO ot 31 mekabps 2015 r. N 1578 O
BHECCHHM HM3MEHEHHH B (befepallbHBIH rOCYyIapCTBEHHBIN OOpA30BATENBHbIA CTaHIAPT
cpenHero ollero 00pasoBanys, yTBEPKIEHHbH MprKa3oM MUHHCTEpCTBa 06pA3OBAHMS
u Haykn Pocculickoii ®enepauunn ot 17 mas 2012r. N413”

Ipumepras ocHoBHas obpazoBaTenbHas IPOrpamMMa CPeiHero obuero o6pa3oBaHus,
ol00peHHast pelleHneM BenepartbHOro yueOHO-METOAUYECKOTO 06Be IMHERNS 1O 0BLIeMy
00pazoBanuio (IpoTokon oT 28 uwoHs 2016r. Ne 2/16-3).

Cragkos u p. XuMust s npodeccull ¥ cnelHalbHOCTeN TeXHUYeCKOro npodus
(31eKTpOHHOe mpunoxenue). | M.,2017

Caadkos u Op. Xumun Ons npocpeccuil u cnelManbHOCTEH TEXHUYECKOTO pohuIs
(3MEKTPOHHOE NpUIoKeHue) . — M., 2017.

Fabpuensn O.C., Jloicosa I'I" Xumus: xkHura [ OperiofaBaTelsi: yueG.-MeTo.
Hocobue Iabpuersn O.C. u op. Xumusa 1g ipodeccHil U CnenuansHOCTEN TEXHHIECKOTo
npoduns (JVEKTPOHHOE NPUNOKEHNE).

UHMEPHEM-PeCypCbl

www.pvg.mk.ru (omamnuana «[Toxopn BopoGrernr rOpPBD» ).
www.hemi.wallst.ru (O6pasoBaTenpHelil cafiT S MKOMLHHKOB «XUMUR ).
www.alhimikov.net (O6pa3oBaTenbHbIH AT IS IKOTBHUKOB).
www.chem.msu.su (OnexTpontas GubanoTeka Mo XUMuM).

www.enauki.ru (MHTepHET-H34aHue U1 yquTeneii « EcTecTBeHHBIE HAYKID).
www. I september.ru (MeTouteckas rasera «[lepsoe ceHTAGpSH» ).
www.hvsh.ru Gxypran «Xumus B mukose»).

www.hi].ru (xypHan « XUMUS U XH3HE ).
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www.chemistry-chemists.com (37eKTPOHHBIA CIIPaBOYHHK).
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