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PaGouas mporpamMmva 06meo6pa3oBaTebHOH yuebnoi aucummmasl  OY]1.09 Xumust
peJiHA3HAYEHa JUTA PEATH3alii OCHOBHOH npodeccHOHAIBHOM 06pa3oBaTebHON MPOrpaMME!
CTIO Ha Gaze OCHOBHOro OGIEro 0Opa3oBaHMsA C ONHOBDEMEHHBIM MOTY4CHHEM CPEAHEro
o6mero o6pazosanus. [IporpaMma paspaboTana ¢ y4eTOM

- ®I'OC cpennero obumero obpasoanus (MpHKa3s Muno6paayku Poceun ot 17.05.2012
r. No413);

- tpe6osanuiit ®PI'OC cpenrero npodeccuoHaTbHOro 00pasoBanus Mo CEIHATLHOCTH
21.02.05  3emensHo-uMymecTBeHHsle OTHOmeHHs (ITpukas Munobprayku Poccun OT
12.05.2014 Ne 486 «O6 yTBepkaeHUH (heaepanbHOro rocyaapcTBEHHOro obpazoBaTenbHOrO
CTaHJapTa CpeHero npohecCHOHATBHOI0 06pa3oBaHUA 110 CIENHATBHOCTA 21.02.05 3emensHo-
MMYIIECTBEHHBIE OTHOUIEHHS, 3apETHCTPHPOBAH B Musiocte Poccun 27.06.2014 Ne 32885):

- B COOTBETCTBHH C INPHMEPHON IIPOrpaMMOH «XuMHL», PEKOMEHIOBAHHOH OIr'AY
«®UPO» B KauecTBe MPUMEPHOM NMPOrpamMMel JUld peal3alii OCHOBHOM NpOo)eCCHOHATBHON
o6pazosaressHol mporpammer CIIO Ha Gaze OCHOBHOro obiiero obpa3oBaHHs C IOTY4CHHEM
cpenHero obuiero o6pasoBaHui ( ITporokon Ne 3 ot 21 uions 2015 r. PercTpallMOHHBIA HOMEP
penensuu 381 ot 23 mons 2015 T. OI'AY «®UPO»);

- Ha ocHoBauM IIpumepnoii IIporpamMmel BOCHHTAHHA (Onobpena pelieHUEM
denepanbHOro y4ebHO-METOIMIECKOr0 o6 beHHeRns 1o obuemy 06pa30BaHUIO (IPOTOKOI OT 2
urons 2020 r. Ne 2/20);

- ¢ yderom [IpuMepHOH OCHOBHOH 06pa3oBaTelbHOM MPOrpaMMbl CPEIHETO obmero
o6pasoBanus, 0100PEHHOH PEIICHHEM enepaibHOro yueGHO-METONMYECKOTO 00BETHHEHHUA 110
o61memy 06pa3oBaHHIO (IIPOTOKOT OT 28 mrons 2016 r. Ne 2/16-3);

-C Y4€TOM TEXHHYECKOTO MpoduA mpodeccHOHanbHOr0 00pa3OBaHHMs.

Opranm3anus-paspaborauk: IIpodeccrnonanbHoe o6pa3oBaTebHOE YaCTHOE yUPEKICHHE
«TeXHUKYM KOHOMMKH H [IpaBa»

PaspaGotuuk:  bypXan Omera  IlapnoBHa,  mpemojasatelh — NPO(ECCHOHATBHOTO
obpazosa 701" qacTHOro  yupexkuaenus  «TeXHHKyM — OKOHOMHKA M [paBay.
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1. HOACHUTEJIBHASA 3AIIUCKA

PaGouas mnporpamma 00meo0pa3oBaTeNbHON Y4eOHOW JAUCHUIUTHHBI  « XUMHSD)
MpelHa3HaueHa JJis M3y4YeHHUS XUMHUU B IpelielaX OCBOEHHS OCHOBHOM Npo¢ecCHOHaIbHOU
obpazoBarensHoil mporpammbl CITIO (OITOIT) na 6a3e ocHOBHOrO 00IIEero 0Opa3oBaHUs MPHU
MOJITOTOBKE CIIEIUAINCTOB CPEAHEr0 3BEHa.

Pabouas mnporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpennero oOriero
oOpazoBanus (npukaz MwuHOOpHayku Poccum ot 17.05.2012 1. Ne413), ®I'OC cpennero
npodeccuoHaibHOTO o0Opa3oBaHus 1o crnenuanbHocTH 21.02.05 3eMenbHO-UMYIIECTBEHHBIC
orHomenus ([Ipukas MwunoOpHayku Poccum ot 12.05.2014 Ne 486 «OO0 yTBepkaeHUU
(benepanbHOro ToCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHApTa CPEAHEro MpodeccnoHalIbHOTO
obpazoBanust mo cnenuainbHocTH  21.02.05 3eMeNbHO-UMYIIIECTBEHHbIE  OTHOILICHHUSY,
3apeructpupoBan B MuHtwocte Poccum 27.06.2014 Ne 32885), B COOTBETCTBUM C MPUMEPHOMN
nporpaMMoil  «Xumus», pekoMmeHgoBaHHod @OI'AY «DPHUPO» B kadecTBe NpUMEpPHOMU
MpOrpaMMBbl ISl peaji3allid OCHOBHOI mpodeccuoHanbHONH 00pa3oBaTelbHOI MpOrpamMmbl
CIIO na 6a3e oCHOBHOTO 0OIIEro 0Opa3oBaHUs C MOJYYCHHUEM CPEIHEr0 OOIIero oopa3oBaHUs
(ITporokon Ne 3 ot 21 mrons 2015 r. Peructparmonnsiii Homep perieHsuu 381 ot 23 urons 2015
r. ®I'-AyY «®UPO»), nHa ocHoBanuu IIpumepnoit Ilporpammsl Bocmurtanus (Opobpena
peuieHreM  QeaepalbHOTO Y4eOHO-METOAMYECKOro OOBEAMHEHUS MO 00IleMy 00pa30BaHUIO
(mporokon ot 2 umioHs 2020 r. Ne 2/20); ¢ yuyerom IIpumepHoii OCHOBHOW 00Opa3oBaTebHOU
MIPOrpaMMBbl CpefHero obiiero odopazoBaHus, oJ00peHHON pemieHueM ¢eaepatbHOro yueoHo-
METOJIMYECKOT0 O0BEIMHEHUsS M0 olmemy obpa3oBaHuio (TIpoTokon oT 28 wmroHs 2016 r. Neo
2/16-3) u TexHHUYECKOro mpouiist mpoheCCHOHATLHOIO 00pa30BaHHUS.

CopepxaHue nporpaMMmbl « XUMHUs» HApPaBICHO Ha JOCTHXKEHUE CIEIYIOIINX LeJIel:

. (dbopMupoBaHHE y 00YYAIOIIMXCS YMEHHUS OIICHUBATh 3HAYUMOCTh XUMUYECKOT'O 3HAHUS

JUISL K&KJIOTO YEJIOBEKa;

. dbopMupoBaHHEe y 00YYaIOIIMUXCS IETOCTHOTO MPEACTABICHUSI O MUPE U POJIM XHUMHH B

CO3/1aHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUSI OOBICHATH OOBEKTHI U

IIPOLIECCHl  OKPYXKAKOLIEH JEHCTBUTEIBHOCTU: IPUPOJHOM, COLUAIBHOW, KYyJIbTYPHOM,

TEXHUUYECKOH Cpefibl, — HMCIOIb3Ysl 11l 3TOr0 XUMUYECKUE 3HAHUS;

. pa3BUTHE y OOydYaroUIMXCs YMEHHMH pas3nndarh (akThl U OLEHKH, CPaBHUBATh OIle-

HOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEIECHHON

CHCTEeMOMW IIEHHOCTEH, (OpPMYJIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

. npruoOpereHne O0y4aroUIMMKCS OIbITa Pa3HOOOpPAa3HOM NeATENbHOCTH, MO3HAHUSA U

CaMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE Ul Pa3iIU4HBIX

BUJIOB JIESITENIbHOCTH (HaBBIKOB pELIEHUs MpoOJeM, MPUHATHS PElleHUH, MOUCKa, aHaau3a U

o0paboTku  uHpOpManMM,  KOMMYHUKATHBHBIX  HABHIKOB,  HABBIKOB  W3MEPEHHIA,

COTPYAHUYECTBA, 0€30MMaCHOT0 OOPAIIEHHUS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HN).

B pabouyro mnporpaMmy BKIIIOYEHO COJEpXKaHHE, HaIlpaBlIeHHOE Ha (opMupoBaHHE Y

CTYJICHTOB KOMIETEHITNH, HeoOxomuMbIx s kadectBeHHOro ocBoeHus OITOIT CITO nHa 6aze

OCHOBHOT'O 00111ero 00pa3oBaHUs € MOJIYYEHUEM CPEeTHEro 0011ero oopa3oBaHusl.

1. OBHIASI XAPAKTEPUCTHUKA YUEBHOH JUCHUITIIUHBI «XUMU S

XumMud — O3TO HaykKa O BEIIECTBAaX, HX COCTaBE€ M CTPOEHUH, CBOMCTBaxX WU
MPEBPALLECHUAX, 3HAYEHUH XUMHUUYECKUX BEUIECTB, MATEPUAIOB U MPOLECCOB B NMPAKTHUYECKON
eI TEeILHOCTH YSJIOBEKA.

Copepxanne o61meoOpa3zoBaTebHON YUeOHON AUCIUILTUHBI « XUMHUS HaIlPaBJICHO Ha
YCBOEHHE OOYYaIOMMMHKCS OCHOBHBIX TIOHSATHH, 3aKOHOB W TEOPHH XHMHH; OBJAJCHHUE
YMEHHUSIMH HAOMOJaTh XUMHYECKHE SIBICHUS, TPOBOJUTh XHUMHUYECKHH JKCIEPHUMEHT,
MPOU3BOJUTH PACUEThl HA OCHOBE XUMHYECKUX (POPMYJI BEIIECTB U yPaBHEHUN XMMHYECKUX
peaKuui.

B mporecce n3ydeHus XUMUH y OOYyYarONIUXCsl Pa3BUBAIOTCS TTO3HABATEIbHBIE WHTEPECHI U
WHTEJJIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHHOM MPUOOPETCHUS 3HAHHIA
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[0 XMMUU B COOTBETCTBUU C BO3HUKAIOIMIMMHU >KU3HEHHBIMU MpOOJIEMaMH, BOCIUTHIBACTCS
OepeXHOE OTHONIEHHUs K MPHUPOJIE, TTOHMMaHUE 30pOBOr0 00pasza >KW3HH, HEOOXOIUMOCTH
NPENyNpeXACHNs SBICHUIN, HAHOCSIIUX Bpel 3J0pOBbI0 U OKpyXkaweid cpene. OHu
OCBAaMBAIOT IMPUEMBbl T'PAMOTHOIO, 0O€30MacHOr0 HCIOJIb30BAaHUS XHMHUYECKHX BEIIECTB U
MaTepHaJoB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U Ha MTPOU3BOJICTBE.

Peanuzanusi 1eQyKTHMBHOIO MOAXOJa K H3YYEHHIO XUMHH CIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHUECKUX OTEepanii MBIIUICHHS, KaK aHAINW3 U CUHTE3, 0000IIeHNEe 1 KOHKPETHU3aLus,
CpaBHEHME U aHAJIOTHUS, CUCTEMATHU3alMsl U KJIacCUpUKaLUs U JIp.

B mpouecce u3yueHus ~ XMUMHMM =~ TEOPETUYECKHE  CBEIACHUS  JIOMOJIHSIOTCA
JeMOHCTpaMAMHU, Ja0OPAaTOPHBIMHM OINBITAMH W MPAKTUYECKHUMH 3aHATHAMU. 3HAYUTEIHHOE
MECTO OTBOJUTCA XUMUYECKOMY dKCIepUMEHTY. OH OTKpBIBAa€T BO3MOXKHOCTh (DOPMHUPOBATH Y
00yvaromuxcst CHelHuajJbHbIE IMPEIMETHbIE YMEHHUs: pPabdoTaTh C BEIIECTBAMH, BBINOJHATH
MIPOCThIE XUMUYECKUE OMBITHI, YYUTh 0€30IaCHOMY U SKOJOTMYECKH I'PaMOTHOMY OOpallleHUIO
C BEIIECTBAMH, MaTEpUAIaMH | MIPOIIECCaMU B OBITY U Ha MMPOU3BO/ICTBE.

2. MECTO YYEBHOM JUCIHUAILJIMHBI B YYUEBHOM ILJIAHE

Oo6meoOpa3oBatenbHas ydeOnas mucrumumHa  OY.09 «Xumus» OTHOCUTCS K
MpeIMETHOM 00JaCTH «ECTECTBEHHbIE HAyKW» U K 0011e00pa3oBaTeIbHOMY yUeOHOMY LHUKITY
OCHOBHOU NMPOQeCCHOHATBHON 00pa30BaTeIbHONW MPOrpaMMBI CPEIHEr0 MPOodheCCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHUS C IMOJYYEHHEM CPEIHEro OOIIEero
oOpazoBanust ¢ yuétom TtpeboBanuii DPI'OC CIIO u npodpuns npodeccCHoHaILHOTO
obOpasoBaHwUs.

3.  PE3VJBTATHI OCBOEHUS YUEBHOM JUCIIUILINHBI

OcBoeHue conep:kaHus yu4eOHOW AMCHUIUIMHBI «XUMUS», 00eCIeUrBaeT JOCTUKECHHE

CTYJEHTaMHU CIEAYIOLUUX pe3yJIbTaTOB:

+  JIMYHOCTHBIE pe3yabTaThl PeaJTu3alHU POrPaAMMbI
JIP1 | Oco3nHaromuii cedsi rpakJaHUHOM U 3alIIUTHUKOM BEJIMKOM CTpaHbl
[IposiBnsrOmIMA  AKTUBHYIO  TPaXAAHCKYIO  IO3ULMUIO, JE€MOHCTPHUPYIOLIUN
IIPUBEPKEHHOCTh ~ NPHUHLHUIIAM  YECTHOCTH,  IOPSIOYHOCTH,  OTKPBITOCTH,
HSKOHOMMYECKU aKTUBHBIM M y4acTBYIOLIMH B CTYJE€HUYECKOM U TEPPUTOPHATIEHOM
CaMOYIIpaBJI€HUHM, B TOM YMCJIE Ha YCJIOBUSAX T0OPOBOJBYECTBA, MPOIYKTHUBHO
B3aUMOJICHCTBYIOIIUN H  YYaCTBYIOIIMH B  JIEATEIHOCTH  OOIIECTBEHHBIX
OpraHu3auin
Cobmoaronii  HOpMbI TNPABONOPSAKA, CIEIYIOUIMM HeanaM TIpakJaHCKOTO
obmecTBa, oOecrneueHHss 0e30MacHOCTH, NpaB M cBoOox rpaxiaaH Poccuu.
JlosanpHBIM K YyCTaHOBKAM U TPOSIBJICHUSIM IpeACTaBUTENEH CyOKYJIbTYp,
OTJIMYAIOIIMKA HMX OT TPYINI C JECTPYKTUBHBIM U JEBUAHTHBIM I1OBEICHHUEM.
JIEMOHCTpUPYIOIMI HENPUATHE W NPEIyNPEKIAOMNAN COLMUAIBHO OIACHOE
MIOBEICHHUE OKPYKAIOIINX
[IposiBnsrOIINiA M AEMOHCTPUPYIOUIUM YBAKEHHE K JIIOASAM TPYyAd, OCO3HAOIIUN
JIP 4 | uenHocth cobcTBeHHOTO TpyAa. CTpemsimuiicss K OpMUPOBAHUIO B CETEBOM cpejie
JIMYHOCTHO U MPOo(eCCHOHATBHOIO0 KOHCTPYKTUBHOTO «IIU(POBOIO ClIe/1a
JIEMOHCTpUPYIOIIMKA IPUBEPKEHHOCTh K POJHOW KYJIBTYpE, HCTOPUYECKOU
JIP 5 | mamsATH Ha OCHOBE JII0OBU K PoguHe, poaHOMY Hapoly, Majloll poAMHE, TPUHSITUHIO
TPaJIULMOHHBIX IEGHHOCTEH MHOTOHAIIMOHAIBHOTrO Hapoaa Poccun
[IposBnsitominii  yBakeHHWEe K JIOASM CTapIiero IOKOJEHUS U TOTOBHOCTh K
YYaCTHIO B COLIMAIIbHOM MOAJIEP/KKE U BOJIOHTEPCKUX ABMKEHUAX
Oco3Harmuil TPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJOBEKA; YBaXarolIUh
JIP 7 | cOOCTBEHHYIO U UyXKYI0 YHUKAJIBbHOCTh B Pa3IMYHBIX CUTYalUsAX, BO BceX opmax
U BUJAX AESITeIbHOCTH.
[IposBasomnii U JEMOHCTPUPYIOIINN YBAKEHUE K MPEICTABUTENSM Pa3IMUHBIX
STHOKYJbTYPHBIX,  COIHAIbHBIX, KOH(PECCHUOHAIbHBIX W  HMHBIX  TPYII.
ConpuuacTHBIE K COXpPAaHEHMIO, NPEYMHOKEHUI0 WU TPAHCISILIMM KYJIbTYpPHBIX
TpaJUIMI U IEHHOCTE MHOTOHAIIMOHAJIBLHOTO POCCUIMCKOT0 rOCyAapCTBa

JIP 2

JIP 3

JIP 6

JIP 8
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JP9

Cobmoaronii ¥ MpoNaraHIupyOIMU TpaBuia 340POBOTO U 0€30I1acHOTO
oOpaza KHM3HHM, CHOpTa; MPEAYNPESKIAOMUNA OO  MPEOa0ICBAIOIINN
3aBUCHUMOCTH OT aJIKOI'OJIA, TaGaKa, MCUXOAKTUBHBIX BCIICCTB, A3aPTHLIX UT'P U T.I.
CoXpaHSIOMMA TCHXOJOTHYECKYK) YCTOHYMBOCTh B CHTYaTHBHO CIIOKHBIX HITH
CTPCMUTCIIBbHO MCHAKOIINXCA CUTYalIHUAX

JIP 10

3a0oTAmuics O 3alUTe OKpYXKAoMmel cpeabl, COOCTBEHHOM U 4YyXKOH
0€30I1aCHOCTH, B TOM 4HcIie IU(PPOBOi

JIP 11

[TposiBisiromuii yBaskeHHE K 3CTETUYECKMM LIEHHOCTSIM, OOJIafiatoliuii OCHOBaMHU
JCTETUYECKON KYJIbTYPbI

JIP 12

[IpuHrMaromuii ceMeitHble LEHHOCTH, TOTOBBIN K CO3JaHUI0 CEMbH M BOCIIUTAHUIO
JIeTel; IEMOHCTPUPYIOIIMI HENPUITUE HACUIIUS B CEMbE, YX04a OT POAUTEIBCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUIH CO CBOMMHU JI€TbMHU U UX (DUHAHCOBOTO
coJiepKaHus

JIP 13

HCMOHCTpI/Ip}II-OI_HI/Iﬁ FOTOBHOCTH M CIOCOOHOCTH BECTH C ApyrumMu JIrOJAbMU,
JOCTUIaTh B HCEM B3aMMOIIOHHMMaHMA, HAXOJUTh 061]_[1/16 e U COTpyaAHHUYAaTh IJId
HUX JOCTMXKCHU B HpO(i)CCCI/IOHaJ'ILHOI‘/'I JACATCIIbHOCTH

JIP 14

[IposiBasitonnii co3HATEIBLHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIEUTHOW MPo(decCHOHANBLHOM U 00LIECTBEHHON AESITETbHOCTH

JIP 15

HpOfIBJ’IHI-OH_[I/Iﬁ IrpaXaaHCKOC OTHOIICHHUC K HpO(bGCCHOHﬁJ'ILHOfI ACATCIIBHOCTH
Kak K BO3MOXHOCTH JIMYHOIO Yy4YaCTHd B  PCIICHHUUA O6H1€CTBGHHI)IX,
IroCyAapCTBCHHBIX, O6H.I€HaI_II/IOHaJ'ILHLIX HpO6J'IeM

JIP 16

[TpuHUMaroIHiA e ¥ 3a/1a9¥ SKOHOMHUYECKOT0 M MH()OPMAIIMOHHOTO Pa3BUTHUS
Ky0aHu, roToBbIi paboTaTh Ha MX JOCTH)KCHHE

JIP 17

I'oTOBBIN COOTBETCTBOBATH OXKMJAHUSAM pPabOTOAATENEH: MPOEKTHO MBICIAIINM,
3GGEeKTUBHO  B3aUMOJEHCTBYIOUIMH €  Wi€HAaMM  KOMaHJIbl, OCO3HAHHO
BBITTOJIHSAIONINA TTpoecCHOHaIbHbIE TPeOOBAaHUS, OTBETCTBEHHBIN, HAICICHHBIN
Ha JIOCTM)KEHUE IOCTABJICHHBIX IieJieil; TEMOHCTPUPYIOMUN NMPo(ecCHOHANBHYIO
KU3HECTOUKOCTD

JIP 18

CriocoOHBbIi cTaBUTH Mepe]; coO0M IeNu MO BO3HUKAIOIINE KU3HEHHbIE 3a/1auH,
noaduparh CcrnocoObl pemIeHHs U CPEACTBA  Pa3BUTHUS, COACUCTBYIOLIUMN
N0JIeP>KaHUI0 MPECTHXka cBoel mpodeccun

JIP 19

CriocoOHBIN reHepupoBaTh HOBBIE MJEH AJIs PEIICHUs 337ad SKOHOMMKH Kpasd,
nepecTpauBaTh  CIOXKMBIIMECS  CHOCOOBI  pelieHHus  3ajad,  BBIJBUIATh
albTepHATUBHBIE BapUAHTHI IEUCTBUIN C II€JIbIO BHIPAOOTKM HOBBIX ONTHUMAJIbHBIX
JITOPUTMOB; O3ULIMOHUPYIOLIMHA ce0s1 KaKk pe3yJbTaTUBHBIN U MPUBIEKATEIbHBIN
YYaCTHUK TPYJIOBBIX OTHOIIIECHMIA.

JIP 20

CriocoOHBI HCKaTh HY)KHBIE HCTOYHUKH MH()OPMAIMK U JaHHbIE, BOCTIPUHUMATh,
aHaJIM3UPOBaTh, 3alOMHMHAThL W MEperaBaTh HH(GOPMALMIO C HCIOJIb30BAHUEM
1M POBBIX CPEJICTB.

JIP 21

PazHocTOpOoHHE  pa3BUTHIA,  AKTUBHO  BBIPAKAIONIMKA  OTHOLIEHHE K
peoOpa3oBaHUi0 OOIIECTBEHHBIX MPOCTPAHCTB, KOPHMOPATUBHOMY JIH3aiiHY,
TOBApHBIM 3HAKAM

JIP 22

OKOHOMUYECKH aKTHBHLIﬁ, Hpe,Z[HpI/II/IM‘lI/IBblﬁ, TOTOBBIM K CaMO3aHSATOCTH B
YCJIOBUAX pa3sBUTUSA pEruoHa

JIP 23

VMmenune PCAIN30BaATh JUACPCKHUEC KAYCCTBA B OpTraHU3allnun

JIP 24

CtpeccoycToiunBOCTh, KOMMYHHUKA0EIHHOCTh

JIP 25

MoTwHBaIs K caM00Opa30BaHHI0, CAMOPA3BUTHIO

. MemanpeomMenHbIX:
- HCTIOJB30BAHNE  PA3JIMYHBIX  BHUJOB  II03HABAaTEJbHOM  JIEATEIBHOCTH W OCHOBHBIX
MHTEJUIEKTyalIbHBIX Olepauuii (OCTAaHOBKM 3ahayd, (OPMYJIMPOBAHUS THUIOTE3, aHAIW3A U
CHUHTE3a, CpaBHEHMs, OOOOLIEHHS, CUCTEeMAaTHU3allMH, BBISIBICHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€H, TMOMCKA aHAJOroB, (POPMYJIHPOBAHUS BHIBOJOB) Il PELICHHS IOCTABICHHOM 3a1ayd,
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MPUMEHEHHE OCHOBHBIX METOIOB IMO3HAHUS (HAONIOACHUS, HAYYHOTO OHKCIEPUMEHTAa) s
U3Y4YEeHHs] Pa3IMYHBIX CTOPOH XHMHYECKHMX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOO0XOIMMOCTh CTAJIKUBATHCS B PO ECCHOHATILHOM cdepe;
- MCTIOJIb30BAHNE PA3IUYHBIX UCTOYHHUKOB ISl TIOJYUYEHUS XMMHYECKOH MH(OpMaluu, yMeHue
OIICHUTh €€ JIOCTOBEPHOCTh ISl JOCTHIKCHHSI XOPOIIMX pPe3yJbTaTOB B MpodeccrnoHalbHON
chepe;
* npeomMemuuix:
- ¢(hopMHUPOBAHHOCTH MPECTABICHUN O MECTE XMMHUU B COBPEMEHHON Hay4yHOU KapTHHE MHUDA,;
MOHMMAaHUE POJIM XUMUU B (HOPMHUPOBAHHHM KPYyrosopa U (PYHKIIMOHAIBHOW TIPaMOTHOCTHU
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1a4;
- BIJICHAE OCHOBOIIOJIATAOIIMMH  XUMUYECKUMU MOHSATUSMHU, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
- BIAJICHAE OCHOBHBIMM METOJAMHM HAy4YHOIO II03HAHMUS, MWCIOJIb3YEMBIMH B XHUMHH:
HaOJII0/ICHNEM, OTIMCAHHEM, MU3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH
METO/IbI TTIO3HAHMS TIPU PEIICHUH MPAKTUYECKUX 337124,
- ¢hOpMHPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OIICHKHM U MPOU3BOIAUTH PACUEThI IO
XUMHYECKUM (OpMyIiaM U ypaBHEHUSM;
- BIIQJICHUE MIPaBHJIaMU TEXHUKH 0€30MacHOCTH MPHU UCTOIb30BAHUN XUMUYECKUX BEIECTB;
- ¢hOpMHPOBAHHOCTh COOCTBEHHOHM ITO3MIIMM TI0 OTHOIICHHI0O K XWMHUYECKOW WH(OpMAINH,
MOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB.
4. COJEPXAHME YYEBHOW ITUCHUIIAHBI
BBenenne
Hayunsie MeTo1bl MO3HAHUS BEIIECTB U XUMHYECKUX SIBJIICHUN. POJIb SKCIIEpUMEHTa U TEOpUU B
xuMuH. MoJiearpoBaHie XUMUYECKHX MPOIECCOB. 3HaYCHHE XUMHUH MPH OCBOCHHUH IMpodeccuit
CIIO u cnenmansHoctel CITO Texamueckoro mpoduisi mpoPecCHOHATBHOTO 00pa30BaHMS.
1. O0mas 1 HeOpraHu4ecKass XuMusl
1.1. OcHosHble noHamus U 3aKOHbL XUMUU
OcHoBHble mnoOHATHSA XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKH 3JIEMEHT.
Asnmorponusi. [IpocTeie W cnokHbIE BemlecTBa. KadeCTBEHHBIM M KOJWYECTBEHHBIM COCTaB
BelecTB. XUMHUECKHe 3HaKu U Gopmyibl. OTHOCUTEIbHBIE aTOMHASI M MOJEKYJISIpHAs MacChl.
KonnuecTBo BemecTsa.
OcHoBHbIe 3aKOHbI XUMHH. CTexMOMeTpus. 3aKOH COXPAaHEHUsS MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTB MOJIEKYJISIPHOW CTPYKTYpBL. 3aKOH ABOTAIpO U CIEICTBUS W3
HETO.
PacuerHble 3a7auum Ha HaXOXJAEHHE OTHOCUTEIBHOM MOJIEKYJSIPHOM MaccChl, ONpe/esieHne
MacCOBOH J0JM XUMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.
Jemoncmpayuu
Mopenu aToMOB XUMHUYECKUX 3JIEMEHTOB.
Mopenu MOJEKyJT MPOCTHIX M CIIOKHBIX BelecTB (mapocTtepkHeBbie 1 CTroapta — bpurieda).
Konnekuust mpocThIX U CII0KHBIX BELIECTB.
Hekotopsle BemecTBa KOJIM4eCTBOM | MOJIb.
Monens MOJISIPHOTO 00BheMa ra3oB.
Annorponus pocdopa, KUCIOPoia, 0JI0BA.
Ilpogpunvuvie u npogheccuonanvno 3nauumvie 3nemenmol coodepryHcanusn. ATOTPOIHbBIE
Moaudukauu yriepoaa (anmas, rpadur), Kkucaopoaa (KHCIOPO, 030H), 0JioBa (cepoe u Oemnoe
0110B0). [ToHsATHE 0 XMMHYECKON TEXHOIOTUN, OMOTEXHOJIIOTUN U HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux snemenmos /]. U.
Menoeneesa u cmpoenue amoma
IMepuoauveckuii 3akon [A.U.MenngeneeBa. Otkpeitue J.M.Menneneessim Ilepuoamueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J{.11.Menneneena.



[lepuonuueckass TabnMIa XUMHYECKHUX DJIEMEHTOB — rpaduyeckoe OTOOpakeHHe Mepuo-
audeckoro 3akoHa. CTpyKTypa MEpUOAMYECKOW TaOJMIBI: TEepUOAbl (Majble W OONbIIHE),
rpynsl (T7IaBHAs U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I.U.Menoeneeea. AToM — CJ0XXHasi 4acTHIla.
Snpo (IpOTOHBI M HEUTPOHBI) M BJIEKTpOHHAs oOonouka. M3orombl. CTpoeHHEe 3EKTPOHHBIX
000JI0YEK aTOMOB D3JIEMEHTOB MallbIX MepuogoB. OCOOEHHOCTH CTPOCHUS DSJIEKTPOHHBIX
000JI0YEK aTOMOB JJICMEHTOB OOJIBIIUX MEPHOAOB (TIEPEeXOIHBIX 37eMeHTOB). [loHsTHE 00
opburansax. §-, p- u H-opOutanu. ONEKTPOHHBIE KOHPUIypallud aTOMOB XHUMHYECKHX
3JIEMEHTOB.

Cospemennas gopmynupoBka Ilepuoanueckoro 3akona. 3nadenue [lepuonndeckoro 3akoHa u
[lepuonnueckoil cucteMbl xumudeckux 3aeMeHToB Jl. M. MenzaeneeBa sl pa3BUTHSA HAyKU U
MMOHUMAaHUS XUMUYECKON KapTUHBI MUPA.
Jemoncmpayuu
Paznuunsie ¢popmsl [leproauueckoii cucreMsl Xumudeckux snementoB .M. Meneneesa.
Junamuueckue Tabauisl 11 MoaenupoBanus [lepuoanueckoit cucteMsl.
DnexTpu3anus TeJl U UX B3aUMOJIEHCTBUE.
Jlabopamopnas paboma
MonenupoBanue noctpoeHus [lepuonnyeckoil TabINLbI XUMUYECKUX JIEMEHTOB.
Ilpogunvuvie u npogheccuonanvno 3nauumole nemenmsl codeprcanusn. PagnoakTUBHOCTS.
Hcnonb3oBaHre paaloaKTUBHBIX U30TONOB B TEXHUYECKUX LIEJAX. PEHTreHOBCKOE M3llydyeHue u
€ro HCIIOJIb30BAaHME B TEXHHKE M MeauluHe. MojaenupoBaHUE KaK METOJ IPOrHO3UPOBAHHS
CUTyalllu Ha MPOU3BOJICTBE.

1.3. Cmpoenue eewyecmsa

HNonnas xumuyeckasi cBa3b. Katnonsl, ux oOpa3oBaHHe W3 aTOMOB B pe3yJbTaTe Ipoliecca
OKHUCJICHUA. AHHMOHBI, UX OOpa30BaHHE M3 aTOMOB B pe3ylbTaTe IMPOIecCa BOCCTAHOBIICHUS.
HNonHast cBsi3p Kak CBA3b MEXJIy KAaTHOHAMM M AaHMOHAMHM 3a CYET 3JIEKTPOCTATHYECKOIO
nputsbkenus. Kiaccudukanus HOHOB: MO COCTaBY, 3HAKy 3apsija, HATUYMIO THAPATHON
oOonouku. HoHHblE KpucTaunueckue pemierkd. CBoicTBa BEUIECTB C HOHHBIM THUIIOM
KPUCTAJUTMYECKOMN PELIeTKH.
KoBasienTHasi xumuyeckasi cBsizb. Mexann3m oOpa3oBaHMsi KOBaJIEHTHOH CBSA3HM (OOMEHHBIN U
JOHOPHO-AKLENTOPHBIN). DIIEKTPOOTPULIATENIbHOCTh. KOBajeHTHBIE MOJIApHAas W HEMNoJIsIpHas
cBs3u. KpaTHOCTh KOBajeHTHOH CBA3H. MOJEKYJSpHbIE U aTOMHbBIE KPUCTAUNINYECKUE PEIIETKH.
CBoiicTBa BEHIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU KPUCTAJTUTMYECKUMHU PEIIETKAMHU.
Merajuinyeckass CBsi3b. MeTraumueckass KpPUCTAUIMYECKas pEIIeTKa M MeTaUIM4ecKas
XUMUYecKas cBs3b. PU3nuecKkue CBOMCTBA METAJIOB.
ArperaTHbie COCTOSIHMSI BellleCTB M BOJAOPOAHAs CBs3b. TBeploe, )KUIKOE M razoodpasHoe
cocTosiHUs BenlecTB. llepexon BemiecTBa M3 OJHOTO arperarTHoro COCTOSIHUS B JIPYToOE.
Bonoponnas cBs3b.
Yucreie BemecTBa U cMecH. [IoHsaTne o cmecu BemecTB. ['OMOTeHHBIE U TE€TEPOTrE€HHBIE CMECH.
CocraB cMmeceli: 00beMHasi 1 MaccoBasi 0JIM KOMIIOHEHTOB CMECH, MaccoBas A0JIs MpuMecei.
JucnepcHble cucteMbl. [Tonarue o nucnepcHoit cucteme. JucnepcHas ¢aza U 1MCHepCHOHHAs
cpena. Kiaccuduxkauus nucnepcHbix cucteM. [ToHsATHE 0 KOJIJIOUIHBIX CUCTEMAaX.
Hemoncmpayuu

Mojienb KpUCTaNIMYECKON PEIIETKH XJIOpH/Ia HATPHSL.

OO0pa3ipl MUHEPATIOB ¢ MOHHON KPUCTAJUIMYECKOW PEIIETKON: KaubI[UTa, TauTa.

Mopnenu KpUCTaJUIMYECKUX PEHIETOK «CYXOro JibJa» (WM Hopa), anMasa, rpadura (Win

KBapIa).

[TpuOopbl HA KUAKUX KpUCTAITAX.

OO0pa31pl pa3IUYHbIX AUCTIEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3UH), a9po30iieii, reneil u 3oiei.

Koarynsus.

Cunepesuc.

Dddext Tunmans.

Jlabopamopuvie pabomot



[TpurotoBneHue cycreH3nu kapOboHaTa Kaublus B BOJIC.
[Tomyuenue 3MyJIbcMM MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOWCTBAMHU JUCIIEPCHBIX CUCTEM.
Ilpogunvuvie u npogheccuonanvno 3nauumole 31emenmot cooeprcanus. I10NIpHOCTb CBSA3U
u  noysipHOCTH MoJekynbl. Konnencanusa. Tekydects. Bosronka. Kpucrammmsanus.
Cyb6nuManus u necyonumanus. AHOMaIUU (PU3HMUECKUX CBOMCTB BOJbI. JKHIIKME KPUCTAILIBI.
MuHepanel ¥ rOpHbIE MOPOABI KAK IPUPOJHBIE CMECU. DMYJIbCUU U CYCIEH3UH. 30JI1 (B TOM
yucie adpo3onu) u renu. Koarynsauus. Cunepesuc.
1.4. Booa. Pacmeopbl. Dnekmpoiumuieckas Ouccoyuayus
Boxa. PacrBopwl. PacrBopenue. Boma kak pactBopuresib. PacTBOPUMOCTH BEIIECTB.
HacplieHHble, HEHACBILIEHHBIE, IEPECHIIEHHBIE PAacTBOPHL. 3aBHCHUMOCTb PacTBOPUMOCTHU
ra3oB, )KUJKOCTEH M TBEP/BIX BEUIECTB OT PA3JINYHBIX (PaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.
DJIEKTPOJMTHYECKAsA AUCCONMHALMSA. DJIEKTPOJIUTH U HEJIEKTPOUTHI. DIEKTPOIUTHUYECKAS
aucconuanusa. MexaHu3Mbl 3JEKTPOJIMTHYECKON JMCCOLMALMM JJI BELIECTB C Pa3IMYHBIMHU
TUMIAMH XUMHUYECKOU CBsi3u. ['mapaTtupoBaHHbIE U HETUIPATHPOBAHHBIC MOHBL. CTENEHb JICK-
TPOIUTHUECKOHN nuccouuanuu. CUibHBIE U C1a0ble NeKTPoauThl. OCHOBHBIE MOJOKEHUS TEO-
PHUU JIEKTPOIUTHYECKOMN aucconranui. KuciaoTel, OCHOBaHUS U COJIU KaK JIEKTPOJIUTHI.
Hemoncmpayuu
PacTtBopuMOCTH BeleCcTB B BOJIE.
CobupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.
PacTBOpeHue B BoAe CEpHOM KUCIOTHI U COJIEH aMMOHMUSL.
O0pa3ipbl KPUCTATUIOTHAPATOB.
N3roroBiieHNE TUTICOBOM MOBSI3KHU.
HcnibiTanue pacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB Ha MPEAMET AUCCOLIMAIIIH.
3aBUCUMOCTb CTEIIEHU 3JIEKTPOJIUTUYECKON AMCCOIMALMM YKCYCHOM KHUCIOTHI OT pa30aBieHUs
pacTBopa.
JIBuKeHMe OKpallleHHbIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
ITpuroTtoBneHNE KECTKOM BOJBI U YCTPAaHEHHE €€ )KECTKOCTH.
HNouutsl.
O0pa3ipl MUHEPaTbHBIX BOJ PA3TUYHOTO HA3HAYCHHUS.
Ilpakmuueckoe 3anamue
[IpuroroBieHue pacTBopa 3aJlaHHOM KOHLIEHTPaLUK.
Ilpogpunvuvie u npogpeccuonanvno 3nauumvie rnemenmosl cooeprcanusn. PacTBopeHHe Kak
busuko-xumMuueckuil mpouecc. TermnoBsie 3(h(exTsl Mpu pacTBOpeHUU. KpucTalaoruapaTsl.
Pemenne 3amau Ha MaccoBYIO JIOJIO PAcTBOPEHHOIro BellecTBa. [IpumeHeHue BOIbI B
TEXHUUYECKUX HeNsiX. KeCTKOCTh BOJBI U CLIOCOOHI €€ ycTpaHeHUsl. MUHEpaIbHbBIE BOJIBL.
1.5. Knaccughuxayus neopeanuueckux coeOuHeHull U ux ce0ucmea
Kucaoresl U ux cBoiictBa. KHCIOTBI Kak AJIEKTPOJIUTHI, UX KIACCU(PUKALUSA MO Pa3TUYHBIM
npu3HaKkaM. XMMHUYECKHUE CBOIMCTBA KUCIIOT B CBETE TEOPUH AIEKTPOIUTHUECKON AUCCOIHAIIIH.
Oco6eHHOCTH B3aMMOAEUCTBUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KUCIIOT C MeTalIaMH.
OcHoBHbIE CIOCOOBI MOTYYEHHS KUCIIOTHI.
OcHoBaHus U UX cBoiicTBa. OCHOBAaHMS KaK AJIEKTPOJIUTHI, UX KJIACCU(DUKALNS IO PA3INIHBIM
npu3HakaM. XHMHUYECKHUE CBOMCTBA OCHOBAaHMH B CBE€T€ TEOPUH AJIEKTPOJIUTUUECKON
aucconmanuu. PasnoskeHne HepacTBOPUMBIX B BojJie OCHOBaHUH. OCHOBHBIE CIIOCOOBI
MOJTy4YEeHUSI OCHOBAHUH.
Comm m mnx cpoiicrBa. Comn kak 3nekTposnTel. ConM CpelHue, KHUCIbIE U OCHOBHBIE.
XUMUYECKHE CBOMCTBA COJEH B CBETE TEOPUU DJIEKTPOJUTHUECKON nucconuanuu. CrnocoObl
MIOJIyYEHUS COJIEH.
I'mpponus comnent.
Oxcuasl U ux cBoiictBa. CoseoOpasyroniye U HecojeoOpasyromue OKcHbl. OCHOBHBIE,
ampoTepHbIe U KHUCIOTHbIE OKCHUJBL. 3aBUCHUMOCTh XapaKTepa OKCHJa OT CTENEHH OKHCIIECHUs
00pa3yIoIIero ero Merajia. XMMHYeCKre cBOicTBa OKcuI0B. [lomydenne okcuaoB.



Jemoncmpayuu

B3anmoneiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMU.

['openue docdopa u pacTBOpeHHE MPOLYKTa TOPEHUS B BOJE.

[Tomryuenue u cBolicTBa aM(pOTEpHOTO TUAPOKCUIA.

HeoOpaTtumplii THIpOIN3 KapOuaa KaIbIIHs.

OOpaTuMBbIii TUAPOIU3 COJICH PA3IMYHOTO THIIA.

Jlabopamopuvie pabomol

HcnpiTanue pacTBOPOB KUCIIOT MHANKATOPAMH.

B3anMozeiicTBre METaIOB ¢ KMCIIOTaMHU.

B3anmozneiicTBre KUCIIOT C OKCUAAMHU METAJLIOB.

B3anMopeiicTBrue KHCIIOT C OCHOBaHUSIMH.

B3anmopeiicTBre KUCIIOT C COJISIMH.

HcnpiTanue pacTBOPOB LIEJIOYEN HHANKATOPAMH.

B3anmopelictBue 1meno4yen ¢ COIsIMH.

Pa3noxeHne HepaCTBOPUMBIX OCHOBAaHUM.

B3anmoneiicTBre coneil ¢ MeTauiamu.

B3aumopnenctaue coiieil Ipyr ¢ Ipyrom.

I'mpponus cosel pa3au4yHOro THIA.

Ilpogpunvuvie u npogeccuonanvno 3navumvle 3nemenmuvl cooepiycanus. llpasuiia

paszbaBiieHus cepHOM KUCIOTHI. Vcronp30Banne cepHOM KUCIOTHI B IPOMBIIIIEHHOCTH. Enkue

HIEJIOYM, HUX MCIOJIb30BAaHUE B IMPOMBIIUIEHHOCTH. ['amieHas W HerameHas HW3BeCTh, HX

MPUMCHEHHE B CTPOUTEIILCTBE. | UIIC U anedacTp, TUTIICOBAHHUE.

[Tonsitue o pH pactBopa. Kucnornas, nenoynasi, HeUTpajibHasi cpesia paCTBOPOB.

1.6. Xumuueckue peaxyuu

Kinaccnpukanusi xumuuyeckux peakuuil. Peakuuu coeHeHus, pa3ioxKeHus, 3aMelIeHus,
obmena. Karamuruyeckne peakuuu. OOpaTuMble M HEOOpaTUMBbIE peakiuu. | oMOreHHbIE U
reTepOreHHbIC peakluu. DK30TEPMUUYECKUE U SHAOTEpMUUYECKUE peakiuu. TemnoBoit addekrt
XUMHYECKHUX peakIui. TepMOXUMHUYECKUE YPAaBHEHHUS.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIE peaknuu. CreneHb oOkuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBuTenb M okuciaeHue. MeToJ 37neKTpoHHOro OanaHca JUisl CO-
CTaBJICHUSI YPABHEHUIN OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMII.
CxopocTh XUMHYeCKHX peakumii. [ToHSATHE O CKOPOCTH XMMHUUYECKHX pPEAKIUN. 3aBHCH-
MOCTb CKOPOCTH XHMHUYECKUX PEaKIUN OT Pa3iMyHBIX (PaKTOPOB: MPHUPOJBI pearupyromux
BEIIIECTB, MX KOHIIEHTPAIIMU, TEMIEPATYypPhl, OBEPXHOCTH COMPUKOCHOBEHUS M HCIIOIH30-
BaHMSI KaTaJIu3aToOPOB.
O0paTumMocTh XUMHYECKUX peaknuii. OOpaTuMble 1 HeoOpaTUMbIE peaklui. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIIEHUSI.
Hemoncmpayuu
[Tpumepsl HEOOPATUMBIX peakluid, HAYIIMX C 00pa30BaHUEM OCaJIKa, Ta3a UK BOJIBI.
3aBUCHMOCTH CKOPOCTH PEAKIIMH OT IPUPOIBI PEATUPYIONINX BEIIECTB.
B3aumoneiicTBue pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMU THUOCYIh(hara HATpPHUS pas-
JTUYHOW KOHIICHTPAIIUH U TEMITEPaTypHhI.

Mogenb KUnsIero cios.

3aBUCUMOCTh CKOPOCTH XHMMHMYECKOW pEaKIMH OT MPUCYTCTBUS KaTalnd3aTopa Ha MpUMEpe

pa3NoKEeHUs IEPOKCHAA BOJOPOA C OMOIIBIO JUOKCH 1A MAapTaHIla U KaTajla3bl.

Mogens snekTpoausepa.

Mogenb 3eKTPOIU3HON BaHHBI JIJ1s1 TOJTYYEHHS alIFOMUHUSL.

Mopnenb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopuvie pabomol

Peakrus 3ameniennss MeIu JKee30M B pacTBOPE MEIHOTO Kyropoca.

Peakmuu, uayumme ¢ o06pa3zoBaHUEM OCaIKa, ra3a UIH BOJBL.

3aBUCUMOCTb CKOPOCTH B3aNMOJEHCTBHUS COISTHOM KHUCIOTHI C METAJNIAMU OT UX MPUPOJIBI.

3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHOM KUCIOTOM OT €€ KOHIEHTPAI1H.



3aBUCUMOCTh CKOpOCTH B3aumoneuctBusi okcuaa menu (II) ¢ cepHoil KHCIOTOM OT TeMm-
nepaTypsl.
Ilpogpunvuvie u npogpeccuonanvho 3nauumvle rnemenmsl cooepxycanusn. Ilonstue 00
3JIEKTPOJIU3E.  ODJEKTPOJIU3  PaCIUIaBOB.  OJEKTPOJU3  PACTBOPOB.  DIJIEKTPOIUTHYECKOE
noiydyeHue amomMuHusa. lIpakTuyeckoe mnpuUMEHEHUE HJIeKTpoiu3a. ['albBaHOIIACTHKA.
["anpBanocTerus. PapuHupoBaHue BETHBIX METAJLIOB.
Karamus. I'omorensslie n rereporeHHsle Karanusaropsl. [Ipomoropsl. Katanutuueckue sabl.
NHrubuTopsI.
IIpon3BOACTBO aMMUaKa: ChIpbE, annaparypa, Hay4Hble IPUHLIUIIBL.
1.7. Memannvt u nememannsi
Metasibl. OcoOEHHOCTH CTPOEHHUSI aTOMOB U KPHUCTAJUIOB. PU3NYECKUEe CBOWCTBA METAILJIOB.
Knaccudukanus MeTauioB MO pa3IuYHBIM MPU3HAKAM. XUMHYECKHE CBOWCTBA METAJUIOB.
DJIEKTPOXUMHUYECKUI PsiJl HANIPSHKEHUH METAIIOB. MeTamoTepmMus.
O6mue cnocobbl momydenuss MetawioB. [lonstue o weramrypruu. [lupomerammyprus,
TUAPOMETAJULYPIUsl U 3JIeKTpoMeTaiuTyprus. CruiaBbl YEpHBIE U IIBETHBIE.
Hemeramubl. OcoOeHHOCTH CcTpoeHHs atomMoB. Hemeramibl — mpocThle BellecTBa. 3aBU-
CUMOCTh CBOWCTB T'aJIOT€HOB OT UX IOJIOKEHUS B EPUOANYECKON cucteme. OKUCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE CBONCTBA HEMETAIJIOB B 3aBHUCHMOCTH OT HX IIOJOXKEHUS B PAIY
3JIEKTPOOTPULATEIBHOCTH.
Hemoncmpayuu
Komnekuust Metanios.
B3aumopeiicTBue MeTamioB ¢ HeMeTauiaMu (Keses3a, IMHKA U AJIFIOMUHUS C CEPO, aTFOMUHUS
¢ HOJIOM, CYpBMBI C XJIOPOM, TOPEHHUE JKelie3a B XJI0pe).
I'openue meTtauios.
AJIIOMUHOTEPMHUSL.
Komnexkuust HemerawioB. ['opeHne HemerawioB (cepsl, ¢ocdopa, yris). BeirecHeHue menee
AKTHUBHBIX TaJIOTEHOB U3 PACTBOPOB UX COJiel O0siee aKTUBHBIMU T'aJIOTEHAMH.
Moens TpOMBIIIJIEHHOW YCTAaHOBKH ISl IPOM3BOACTBA CEPHOM KHUCIOTHL. MoOJenp neuu s
o0xwura wu3BecTHAKa. KoJekuuu MPOAYKIMH CHUIMKATHOW TPOMBIIUIEHHOCTH (CTEeKIIa,
dapdopa, dasHCca, IEMEHTa pa3IMYHBIX MAPOK U Ap.).
Jlabopamopuasa paboma
3akanka 1 OTIYCK CTajH.
O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo u Oesoro uyryHa.
Pacno3znaBanue pyn xenesa.
Ilpakmuueckoe 3anamue
[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB.
Pelenune skciepuMeHTANbHBIX 3aa4.
Ilpogpunvnvie u npogeccuonanvno 3nauumovie 3nemenmol cooepycanusa. Kopposus
METAJIOB: XMMUYECKas U 3JIEKTPOXUMHUYECKasA. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT yCIIOBUM
oKpykarmie cpensl. Kimaccudukamuss KOppo3uM METAIOB MO Pa3IUYHBIM MPU3HAKAM.
CriocoO0BbI 3aIUTH METAIOB OT KOPPO3UH.
[Tpon3BOACTBO YyTryHa U CTAJIH.
[Tonydyenne HemeTauioB (PAKIMOHHON IMEPErOHKON JKUAKOTO BO3AyXa M DJIEKTPOIH3OM
pPacTBOPOB UJIM PACILIABOB 3JIEKTPOIHUTOB.
CuiukaTHasi TPOMBIIUIEHHOCTb. [IpOr3BOACTBO CEpHOM KUCIIOTHI.
2. Oprannyeckasi XuMus
2.1. OcHo6Hble NOHAMUS OPSAHUYECKOU XUMUU U TNeOPUsl CMPOeHUs
Op2aHU4ecKux coeOuHeHuil
IIpeamer opranmveckoid xumum. [IpupojHble, UCKYCCTBEHHbIE M CHUHTETUYECKHUE Opra-
HUYecKHe BemecTBa. CpaBHEHNE OPTaHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
BanentHocts. XUMHYECKOE CTPOCHHE KaK IMOPSAOK COEAMHEHUS aTOMOB B MOJIEKYJbl MO
BAJICHTHOCTH.
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Teopusi crpoeHusi oprannyeckux coequHeHuit A. M. BytiaepoBa. OCHOBHbBIE MOJOXKEHUS
TEOPUU XUMHUYECKOro CTpoeHus. M3omepuss u usomeprl. XuMuueckue (GopMysibl U MOJAETU
MOJIEKYJI B OPraHU4ECKON XUMHUHU.
Kaaccuduxanusa opranudeckux BemiecTB. Kiaccudukamusi BemECTB IO CTPOCHHIO
YIIEPOJHOTO CKeJleTa M HAJM4YMI0 (PYHKIMOHAIBHBIX Tpymil. ['omonoru u romonorusa. Havana
HoMeHknatypsl ['OPAC.
Kanaccnukanusa peakuuii B opraHmyeckod xumuu. Peakuuy npucoenuHeHus (ruapu-
pOBaHMsI, TAJIOT€HUPOBAHMSI, THAPOTATOTCHUPOBAHMS, TUApaTaluu). Peakuuu OTIIEIICHUS
(meruapupoBaHus, IETHAPOTAIOIeHUPOBaHUS, AeruapaTanun). Peakuuu 3amemienus. Peakuuun
MU30MepU3alLu.
Hemoncmpayuu
Mogenu MOJIEKyYJI TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCIUHEHUM.
KauectBeHHOe 0OHapykeHHE yriepoja, BOAOpPOJa M XJopa B MOJEKYyJaX OpPraHu4ecKux
COCIMHEHU.
Jlabopamopnan paooma
N3roroiienne Moaenei MOJNEKyJl OpraHM4YE€CKUX BEILIECTB.
Ilpogpunvuvie u npogeccuonanvno 3unauumvie 3raemenmol cooeprycanus. llonstue o
cyOctpare u peareHTe. Peakiuu OKHMCIEHMS M BOCCTAHOBJIEHUS OpPraHUYECKHUX BEIIECTB.
CpaBHeHue kinaccupuKallud COCAMHEHUN U Kilaccu(UKAIMK Peakinii B HEOPTaHWYECKOW U
OPraHUYEeCKON XUMHH.

2.2. Venes000poobl u ux npupooHvle UCMOYHUKU
AJIKaHBbI. AJIKaHBI: TOMOJIOTUYECKHUM pAJl, U30MEPUS U HOMEHKJIATypa aJKaHOB. XUMHYECKUE
CBOICTBa alKaHOB (Me€TaHa, JTaHa): TOPEHHUE, 3aMelleHUE, Pa3JIoKEeHHe, NETHJIPHUPOBAHUE.
IIpuMeHeHne alKaHOB Ha OCHOBE CBOMCTB.
AJIKeHbl. DTHIIEH, €ro IMOJy4eHHe (JAeTHAPUPOBAHUEM HTaHa, JCMOIMMEpH3alUeil Mo-
nudTUICHA). [[OMoorndeckuii psij, H30MepHsi, HOMEHKJIATypa aJIkeHOB. XMMUYECKHUE CBOMCTBA
STUJICHA: TOPEHHUE, KauyeCTBEHHbIE peakiuu (obecrBedyrBaHHe OpOMHONW BOJBI M pacTBOpa
NepMaHraHata Kaius), TuapaTainus, noiaumepusauus. [IpuMeHeHue »HTHiIeHa Ha OCHOBE
CBOWCTB.
Juenbl U Kaydyku. [IoHATHE O qUEHax Kak YIVIEBOJOPOJAX C JABYMS JABOMHBIMM CBSI3SIMU.
ConpsikeHHble AMeHbl. XMMUYecKHe CBOMCTBa OyTaaueHa-1,3 u m3ompeHa: obecrBedYHBaHUE
OpoMHOW BOJBI M TOJUMeEpU3alMs B Kaydyku. HaTypanbHbIi M CHHTETHYECKUE KAyUyKH.
Pe3una.
AJnkuHBI. AieTHIeH. XMMUUYECKHE CBOWMCTBA alleTUJIEHA: TOPEHUE, 00eCIIBEYMBaHUE OPOMHOM
BOJBI, IPUCOEAVHEHUH XJIOpPOBOAOpoJaa M ruaparauus. [IpumeHeHue aneTuieHa Ha OCHOBE
CBOMCTB. MeXKIIaccoBasi H30MEPHs C AJIKATUECHAMM.
Apenbl. benszon. Xumuyeckue cBoicTBa OeH30j71a: TOpEHHE, pEaKkIMM 3aMelleHus (ra-
JIOTeHUpOBaHue, HuTpoBanue). [I[puMeneHne 6eH307a HAa OCHOBE CBOMCTB.
IIpuponHbie HCTOYHHKH YIJIEBOAOPOAOB. IIpupoaHeIii ra3: cocTaB, IPUMEHEHUE B KaUECTBE
TOIINBA.
Hedts. CoctaB n nepepabotka Hedru. [leperonka negru. HedrenpoayKkTsl.
Hemoncmpayuu
['openne MeTaHa, 3TUJIEHA, alleTUIICHA.
OTHolleHHEe MeTaHa, ATHJIEHA, aleTHiIeHa M OeH30Jla K pacTBOpaM IepMaHraHata Kajaus U
OpoMHOIi BofE.
[TommydyeHnue sTueHa peakiued IeruapaTaluy 3TaHoa, alleTUieHa — TUAPOJIM30M KapOuaa
KaJIbLIMSL.
Pa3noxenne kaydyka @IpU HarpeBaHWM, HCIBITAHUE NPOAYKTOB pAa3JOXKEHUS Ha He-
IIPENEIBHOCTD.
Konneknus o6pasiioB et u HeprenpoaykTos. Komekmus «KaMeHHBIN yroib U TPOIYKITUS
KOKCOXMMHYECKOIO IIPOU3BOJCTBAY.
Jlabopamopnwvie pabomot
O3HakoMIIEHHE C KOJUIEKLIMEeH 00pa3oB He(TH U MPOILYKTOB €€ nepepaboTKH.
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O3HakoOMJICHHE C KOJUIEKLIMEH KaydyKOoB M 00pa3aMu U3euil U3 pe3uHsbl.
Ilpogunvuvie u npogheccuonanvno 3nauumoie Inemenmst cooeprycanus. Ilpasuno B. B.
MapkoBuukoBa. Knaccugukamus u HazHaueHHe KayuykoB. Knaccudukanuss m HazHaueHue
pe3uH. BynkaHn3anus Kkaydyka.
[TonyyeHnue aneTuieHa MUPOIU3OM METaHa M KapOUIHBIM criocoOoM. Peakiust monumepusanuu
BUHWIXJIOpUAa. [lonuBUHMIXIIOpUA U ero puMeHeHue. Tpumepu3anys aueTuiaeHa B OeH3011.
[Tonstue 06 skcTpakuuu. BoccTanoBnenue HUTPOOEH30Ma B aHWIUH. ['OMOJOrHYECcKUil psij
apeHoB. Tonyon. HurpoBanue Tonyona. TpoTui.
OCHOBHBIE HalpaBJIeHUs IPOMBIIUIEHHON NIepepadOTKK NPUPOAHOTO rasa.
[TormryTHBIH HETIHOI ra3, ero nepepadoTKa.
[Tponieccel NpoOMBIIITIEHHON NepepaboTku HedTu: KpeKuHr, pudopMuHr. OKTaHOBOE YHUCIIO
OEH3MHOB U LIETAHOBOE YHUCJIO JU3EIbHOIO TOILIMBA.
KokcoxumMuueckoe Mpou3BOACTBO U €ro MPOLyKIUS.

2.3. Kucnopoocooeporcaujue

opzanuyecKue coeOUuHeHUs.

Cnuptsl. [lomyuenue sTaHona OpoKEHHMEM TJIIOKO3bl M THjapaTauued sTuieHa. ['mapok-
CWJIbHas rpynna kak (yHkIMoHanbHas. IIoHsATHE O MpeleNbHBIX OJHOATOMHBIX CIUpPTaX.
XVMHYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICHCTBUE C HATpUEM, OOpa3OBaHUE MPOCTHIX U
CJIIO)KHBIX 3(UpPOB, OKUCIIeHHMEe B anbaeruia. l[IpuMeHeHue 3TaHOla Ha OCHOBE CBOMCTB.
AJKOronm3Mm, ero MocyieACTBUs JIIsl OpraHu3Ma YeJlIoBeKa U IMpeaynpexKIeHuE.
I'muuepuH Kak MNpeACTaBUTENb MHOIOAaTOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [I[puMeHeHue riuuepuHa.
®enon. dPusnyeckue M XUMHUYECKHE CBOMcTBa (eHosa. B3aumHOoe BIMsSHUE aTOMOB B
MoJIeKysie (eHoJia: B3aUMOJICHCTBUE C THUAPOKCHUIOM HATPUS W a30THOM Kkuciotoi. [lpu-
MEHEHHe ()eHOJIa Ha OCHOBE CBOMCTB.
Aabaeruabl. [lonsatue 00 anpaerupax. AnpaerugHas Tpymna Kak (YHKIHOHAIbHAS.
@opMaNbIErul U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBIICHUE B
cooTBeTCTBYIOIMN cnupT. [lonydyeHue anpAeruoB OKUCIEHHUEM COOTBETCTBYIOLIUX CIIUPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBOUCTB.
KapGonoBbie kuciaorbl. [loHste o kapOoHOBbIX kucioTax. KapOokcunpHas rpynmna Kak
¢dyHKuHOHaNIbHAA. ['OMOJIOTHMUECKUi PsiJi MpeesIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TorydyeHne kapOOHOBBIX KHCIIOT OKHCIEHUEM albJErHI0B. XUMUYECKUE CBOMCTBA YKCYCHOM
KHCJIOTBI: OOIIMe CBOWCTBA C MHUHEPAIbHBIMHU KHCIOTaMH U peakius >Tepudu- Karuw.
IIpuMeHeHne yKCyCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BhIcIIne KHpHBIE KMCIIOTHI HA IPUMEpE
MaJIbMUTUHOBOHN U CTEAPUHOBOM.
Cao:xubie 3¢gupsl u xupsbl. [lomydeHue cioxsbix 3¢upoB peakuueil arepudukanuu. Ciox-
Hble 32(pUpHI B Ipupoe, UX 3HaueHue. [IpuMeHeHne cnoxHbIX 3()UPOB HA OCHOBE CBOICTB.
Kupsl kak cnoxubeie 3¢upsl. Knaccuduxanus xupoB. XUMUYECKHE CBONCTBA JKUPOB: TH-
JpOJIU3 U TUAPUPOBAHUE )KUJKHUX KUPOB. [[puMeHeHNe KUPOB HA OCHOBE CBOWCTB. MbLia.
YraeBoabl. VYrieBoawl, HX Kiaccu(UKAIUA: MOHOcaxapuabl (TIOKo3a, (pykTos3a),
Jcaxapuibl (caxaposa) M mojmcaxapuabl (KpaxMai U 1eJUTio03a).
['moko3a — BeHIECTBO C JIBOMCTBEHHOW (YHKIMEW — albJerHJI0CIUpPT. XUMHYECKHE
CBOWCTBA TJIOKO3bl: OKHCICHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOMT, CIHp-
ToBOE OposkeHue. [I[puMeHeHne TII0K03bI HA OCHOBE CBOMCTB.
3HaueHUe YIJIEBOJAOB B XUBOW INpHUpPOAE U KU3HMU uenoBeka. IloHsTne o peakuusax mnonu-
KOHJICHCAllX U THIPOJIM3a Ha IPUMEPE B3aUMONPEBPALLEHNN: TIIF0KO3a " TIOJIMCaXapHI.
Hemoncmpayuu
OkucneHne cnupTa B albJeru/l.
KauecTBeHHBIE peaKIM HA MHOTOAaTOMHBIE CITUPTBHI.
PacTBopuMoCTh (peHoIa B BOZIe TPU OOBIYHON TeMIepaType U HarpeBaHHUH.
KavecTBeHHbIE peakIuy Ha (PEeHOII.
Peaxius cepeOpsHOro 3epkaia albIerua0B U [IIIOKO3bI.
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OxucneHue anpIeruioB U IJIIOKO3bl B KUCIOTY C nomomibto ruapokcuaa menu (II). Ka-
YyecTBeHHasl peakuus Ha KpaxMmai. Komnekuus apupHbix maces.
Jlabopamopuvie pabomol
PacTBopenue riouneprHa B Bojie U B3auMoeiicteue ¢ ruapokcugom meau (II).
CBolicTBa YKCYCHOUM KUCIIOTHI, OOIIHE CO CBOMCTBAMU MHUHEPAITBHBIX KHCIIOT.
Jloka3aTenbCcTBO HEMPEAeIbHOTO XapaKTepa KHUAKOTO KUPa.
B3aumonelicTBue T0K03bI M caxapo3bl ¢ ruapokcuaoM meau (11).
KauecTtBenHast peakuus Ha Kpaxma.
Ilpogunvuvie u npogpeccuonanvro 3nauumole riemenmeol cooeprcanus. MeTUIOBbIA CIUPT
U €r0 HUCIOJIb30BAaHUE B KAYECTBE XMMHUYECKOIO ChIpbi. TOKCMYHOCTH METAHOJIA U IIpaBHJIA
TEXHUKU 0€30IaCHOCTH MpHU paboTe ¢ HUM. DTUJICHIJIMKOIIb U €ro NpuMeHeHue. TOKCUYHOCTD
STUJICHIJIMKOJIS U TIPAaBUJIa TEXHUKHU 0€301IaCHOCTH NP paboTe ¢ HUM.
[Toryuenue deHona U3 NPOAYKTOB KOKCOXMMUYECKOTO MPOU3BOICTBA U U3 OEH3071a.
[Tonmukonaencanus ¢dopManpaeruga ¢ (peronom B PeHOTOPOPMATBICTUIHYIO CMOIY.
Aueranbaerun. [lonarue o keToHax Ha nmpuMepe anerona. [IpuMeHneHue aleroHa B TEXHUKE U
MIPOMBIIIICHHOCTH.
MHuoroo6pa3ue KapOOHOBBIX KHCIOT (LIaBEJIEBOW KHCIOTHI KakK JABYXOCHOBHOM, aKpHIIOBOI
KHCJIOTHI KaK HETPEeAeIbHONU, OCH30MHOM KUCIOTHI KaK apOMaTUYeCKOMN).
[Tnenkoobpasyroiue mMacna. 3aMeHa KUPOB B TEXHHUKE HEMUIIEBbIM ChipbeM. CHHTETHYECKHE
MOIOIIIHNE CPEJICTBA.
MonouHokucioe OpokeHue Toko3bl. KuciaoMmonodnsle mpoaykTbl. CHUIOCOBaHHE KOPMOB.
Hutposanue nemntomnossl. [lupokcunus.
2.4. A3omcoodepaicawue opeanuyeckue coeounenus. Ilonumepoi
Amunsl. [lonsatue 06 amuHax. AnndarndecKkue aMHUHBI, UX KIACCH(PUKAIU ¥ HOMEHKJIATYPA.
AHUJIMH KaK opraHuyeckoe ocHoBanue. [lomyuyeHue anuianHa U3 HuTpoOensona. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.
AMHUHOKHCJIOTHI. AMUHOKUCIOTHI Kak aM(poTepHble AUQPYHKIHMOHAIbHBIE OPTraHUYECKUe
COeMHEHUSI. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBUE C LIEJIO0YaMH, KUCIOTaMU
U JApyr ¢ JApyroMm (peakiusi ToNuKOHAeHcaruu). [lenTuaHas CBs3p W TOJUIETTUIIBL.
[IprmMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
beaku. IlepBuuHasi, BTOpHYHAs, TPETUYHAs CTPYKTYpbl OeiaKkoB. XHUMHUYECKHE CBOWCTBA
OeNKOB: TropeHue, JAeHaTypauus, TMIPOJiH3, IBETHbIE peakiuu. buojormueckue QyHKIUH
0EIKOB.
IMosmmepsl. benku u nonucaxapupl Kak OMONOIUMEPHI.
IlnacTmaccel. [lomydyenne nonMMepoB peaklMed NOJMMEpPU3alM U MOJIMKOHACHCALMH.
TepMoruiacTu4HbIE U TEPMOpPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niactmace.
BoJsiokna, ux kiaaccupuxanms. I[lonyueHune BonokoH. OTAeNbHBIE NPEACTABUTEIN XH-
MUYECKHUX BOJIOKOH.
Hemoncmpayuu
BzanmopeiicTBiie aMMHaKka M aHUIIMHA C COISTHON KHUCIOTOM.
Peakius anunmHa ¢ OpOMHOI BOAOH.
JlokazatenbcTBO HaMM4us (PyHKIIMOHATBHBIX TPYII B pACTBOPaX aMUHOKHCIIOT.
PacTBOpeHue u ocaxxaeHue OenKoB.
[IBeTHBIE peakuu OEIKOB.
['openue nTuubero nepa v MEPCTIHON HUTH.
Jlabopamopnas paboma
PacTtBOpeHue 0enkoB B BoJE.
ObnapysxeHue 6eIKOB B MOJIOKE U MICHOM OyJIbOHE.
Jlenatypaius pacTBopa 0enka KypHHOTO siflla CIIUPTOM, PACTBOPAMH COJIEH TSAKEIbIX METaJJIOB
Y TIPU HAarPEBaHUH.
Ilpakmuueckoe 3anamue
Pemenue skcriepuMeHTANBHBIX 33/]a4 HA UACHTU(UKALIUIO OPraHUYECKUX COeTUHEHUI.
Pacno3naBanue miaacTMacc ¥ BOJIOKOH.
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Ilpoghunvusie u npogpeccuonanvno 3nauumvle InemeHmsl cooeprcanus. AMu- HOKapoOHOBas
kucnora. KampoH Kak mpencTaBUTENb IMOJMAaMUIHBIX BOJOKOH. Vcmonb3oBaHue ruaponsa
O0enKkoB B MpoMbINUIEHHOCTH. [lonmuBuHMWIXIIOpUA, monuTeTpadropITHiICH  (TedIIoH).
Oenonodopmanpaeruaapie  miactmaccesl.  Lemnynoun.  [IpombliieHHOE — TPOU3BOICTBO
XUMHUYECKHUX BOJIOKOH.
Tembl pedepaToB
* buorexHosorus u reHHas MHxxeHepus — rexnosnoruu XXI Beka.
- HanotrexHonoruss Kak NPUOPUTETHOE HANpaBICHUE pa3BUTHUS HAayKd U TMPOU3BOJACTBA B
Poccuiickoit @enepanuu.
- CoBpeMeHHBIE METO/IbI 00€33apaskuBaHMsI BOBI.
* AJIIOTpONHS METAJLIOB.
« Kuzub u gearensHocth .M. Menneneena.
+ «Ilepuonnueckomy 3akoHy OyayIiee He TPO3UT pa3pyLICHUEM...»
+ Cuntes 114-ro snemenTa — TpuyM@ poCCHiCKUX (PU3UKOB-AIEPIIUKOB.
+ 3oTomnbl Bomopoaa.
+ Mcnionib30BaHKe palnOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.
- PeHTreHoBckoe U3nyueHue U ero UCHOIb30BaHUE B TEXHUKE U MEIUIIMHE.
+ [I1a3ma — yeTBepTOE COCTOSIHUE BEILLIECTBA.
- AMop(HEbIe BeliecTBa B MpUpOJie, TEXHUKE, OBITY.
+OxpaHa oOKpyXarwIlled cpeapl OT XUMHYECKOTro 3arpssHeHus. KoauuecTBeHHblE xa-
PaKTEPUCTUKH 3arpsI3HEHUST OKPYKAIOIICH Cpeibl.
- [I[puMenenne TBep10TO U Tazoo0pa3zHoro okcua yraepoaa (IV).
+ 3amuTa 030HOBOT0 9KpaHa OT XMMHUUYECKOTO 3arps3HEHHUS.
- I'pyboaucniepcHble CHCTEMBI, MX KJIAacCH(PHUKAIMsi M HCIOIB30BaHHE B MPO(PECCHOHATHHON
JeSITEIbHOCTH.
+ KocMetnueckue remnmu.
- [IpumMeHeHnue cycrneHs3uii 1 HMyJIbCUI B CTPOUTEIHCTBE.
» MuHepassl U TOpHbIE OPOJIbl KAK OCHOBA JIUTOC(EPHI.
« PacTBOpbI BokpyT Hac. THUIBI pacTBOPOB.
- Boa kak peareHT u cpena A XMMHUECKOT0 Ipolecca.
« )Kusnb u gesrenbHocTh C. AppeHuyca.
+ Bkiasr oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH JIEKTPOIUTUYECKON TUCCOLMALINY.
+ YcTpaHeHue )KeCTKOCTH BOJIbI Ha TIPOMBIIUICHHBIX MPEINPHUSITHSIX.
+ CepHast KUCTIOTa — «XJIEO XUMUYECKON TTPOMBITTUICHHOCTI.
+ Ucnonb30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUATHSIX PA3IMUYHOTO MPOQUIIS.
+ OKCH/IBI U COJIM KaK CTPOUTENIbHBIE MaTEpUAIIbI.
+ Ucropus rurmca.
- [loBapeHHas coJIb Kak XUMHUYECKOE CBIPhE.
+ MHoOronukuii kKapOOHAT KalbIHs: B MPUPOE, B TPOMBIIIJICHHOCTH, B OBITY.
+ Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupTyanesHoe MOoi€TMpOBaHNE XUMUUYECKUX TTPOLIECCOB.
* DIIEKTPOJIN3 PACTBOPOB AIEKTPOJIUTOB.
* DIIEKTPOJIN3 PACIIIaBOB JIEKTPOJIUTOB.
+ UcTopus monmyueHus: 1 Mpou3BOICTBA ATFOMUHUS.
* DIEKTPOTUTHYECKOE TIOTYUYEeHNE U paQUHUPOBAHUE MEIH.
« Kuznp u gearenbHOCTh . J3BH.
*Ponp MeTanyioB B MCTOPUM YEIOBEUECKOM LMBHUIM3aLUU. McTopHs OTEUECTBEHHOW YepHOU
MeTtanypru. CoOBpeMeHHOE METaJLTypruyecKoe MPOU3BOICTBO.
- McTtopuss OoTeyecTBEHHOW I[BETHOM MeTaulypruu. Pojb MeTalmioB M CIUIaBOB B HAay4HO-
TEXHUUYECKOM Tporpecce.
+ Koppo3us MeTamioB 1 criocoObl 3aLIUTHI OT KOPPO3HUH.
+ UnepTHbIe uin 6J1aropoHbIE Ta3bl.
+ Poxxnaromme conm — rajoreHsl.
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+ Mcropus mBeACKON CIINYKHU.

+ lcTopust BOSHUKHOBEHUS U Pa3BUTHSI OPTAHMYECKON XUMHUH.

- )Kusnb u gestenbHocTh A. M. ByTieposa.

* Butanusm u ero kpax.

* Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTUM MUPOBOW OpPraHUYECKON XUMUU.
+ CoBpeMEHHBIE MTPEACTABICHUS O TEOPUU XUMHYECKOTO CTPOCHUSI.

* DKOJIOTUYECKHUE ACIIEKTHI UCIOIb30BaHUS YIJIEBOAOPOIHOTO ChIPbSL.

* DKOHOMUYECKHE  aCMEKThl  MEXIYHAapOJIHOIO  COTPYJHHUYECTBA IO
YIJIEBOJOPOIHOTO ChIPBSI.

+Actopuss OTKpHITHS M pa3pabOTKH Ta30BBIX M HEPTSIHBIX MECTOpoxJeHuil B Poccuiickoii
denepanuu.

+ XUMHUs yTIACBOJOPOTHOTO CHIPhsl K MOS OyayIasi mpodeccus.

* YI1eBo1I0pOIHOE TOILJIMBO, €r0 BUJbI U HA3HAYCHHUE.

+ CUHTEeTHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue 1 MepCIeKTHBHI.

* Pe3anHOoTEXHMYECKOE MPOU3BOJCTBO U €0 POJIb B HAYUYHO-TEXHUYECKOM IPOrpecce.

+ CBapo4HOE MPOU3BOACTBO U POJIb XUMHH YTJIEBOJIOPOIOB B HEM.

HCII0JIB30BaHHIO

Hedptp u ee TpaHCOpPTUpPOBKA Kak OCHOBAa B3aWMOBBITOJHOTO  MEXKIYHapOTHOTO
COTPYAHUYECTBA.
6. TemaTuueckuii niaH o01eo0pa3oBaTeIbHONH y4eOHOM TUCHUIIINHBI
oY ] 09 «Xumus»

[lpu peanuzanum conepkaHusi 0O0MIEO0OpPa30BATEIbHON Y4EOHOW TUCHUIUIMHBI «XHMHUS» B
npenenax ocsoeHus: OIIOII CIIO nHa 0a3e OCHOBHOro oOIIero 0Opa3oBaHUS C IMOJyYEHHUEM
cpenHero o01ero o0pa3oBaHMs MakCUMallbHasl ydeOHass Harpy3Ka oOydJaroIiuXcsl COCTaBIISCT:
no creruansHocTsM CIIO TexHmueckoro mpodwis npodeccruoHansHOoro odpasoBanus — 81
4yac, U3 HHUX ayauTopHas (oOs3arenbHas) Harpy3ka OOydaroIIMXCs, BKJIIOuYas jJabopaTopHbIC
ONBITHl M TPAKTHYECKWE 3aHATHs, —42 4Yaca; BHEAayJIUTOPHAas CaMOCTOSTElbHas pabora
CTYJ1IeHTOB — 39 uacos.

KouunuecTBO 4yacoB Camo-
Ne ayIMTOPHON HArPy3KHu CTOATEJT
TeM HaumeHnoBaHue pa3jiesioB U TeM m bHAasA
bl Bcero Jekuusa I3 padora
BBenenue 2 2
1 OO0uasi 1 HeOpraHu4vecKass XMMus 26 14 10 24
1.1 | OcHOBHBIE TOHITHS U 3aKOHBI 4 4 - 4
1.2 | llepuonuyeckuit 3axkon u Ilepuomu- 4 2 2 4
yeckas cucrema XUMHYECKUX
snemednToB JI. M. MeHaeneeBa Hu
CTPOCHHE aToMa
1.3 | Ctpoenue BemiecTBa 4 4 - 4
1.4 | Bona. PacTtBophl. DnekTpoauTuyeckas 2 - 2 2
JIACCOLTHAITAS
1.5 | Knaccudukarus HeOpraHu4eckux 4 2 2 4
COECIMHEHNN U UX CBOIICTBA
1.6 | Xumuueckue peakiuu 2 - 2 2
1.7 | MeTamibsl 1 HEMETaIbI 4 2 2 4
2 | Oprannyeckasi XuMHusl 16 6 10 15
2.1 | OCHOBHBIC IOHATHUSI OPTAHHYECKON 4 2 2 4
XUMHUH U TEOPUs CTPOCHUS
OPraHNYeCKUX COCTMHEHUI
2.2 | YriaeBoaopoabl H UX MPUPOIHBIC 4 2 2 4
HCTOYHUKU
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2.3 | Kucnopoaconepskamiye opraHu4ecKue 4 2 2 4
COEIUHEHMS

2.4 | AzoTcozaepikaliye opraHu4ecKue 4 - 4 3
coequHenus. [Tonumepsr
HUroro: 42 22 20 39
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7. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIHEYEHUE NNPOT'PAMMBI
YYEBHOM JUCIHUTIINHBI «XUMUS»

OcBoeHre mnporpaMMbl y4eOHOW AMCHUILIMHBI «XHUMHUSD» OCYIIECTBISETCs Ha 0aze
OCHOBHOTO 0011er0 00pa3oBaHus, yueOHOro KabMHETa, B KOTOPOM MMEETCSI CBOOOIHBIN JOCTYI
B MHTEepHEeT BO BpeMs yueOHOTr0 3aHATHS U B IIEPHO]] BHEYUEOHOH 1eATeIbHOCTH 00yYatoIUuXCs.

[Tomemenue kabwHeTa ynoBIETBOpsieT TpeboBaHusM CaHUTAPHO-IIHIAEMHUOIOTHUECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO TUIIOBBIM 00OpY/IOBaHHUEM, B
TOM YHCJIE CIEHUATU3UPOBAHHON Yy4eOHON MeOenbio U CpeAcTBaMu O0yUYEHHsI, JOCTATOYHBIMH
JUISL BHITIOJTHEHUS TPEOOBAHUIN K YPOBHIO MTOJATOTOBKU 00YYarOIIHUXCS.

B xabunere nmeercs MyJIbTUMEANHHOE 000PYIOBAaHUE, TIOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNpHOro IMpolecca MPOCMaTPUBAIOT BU3YaIbHYI0 MH(OPMALIMIO IO XUMHUH, CO3JAIOT
MPE3EHTAINH, BUIEOMATEPHAIIbl, MHBIE TOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO U MaTepUAlbHO-TEXHUYECKOTO OOECleYeHHs] MpPOrpamMMbl
y4eOHOU JUCIMILTUHBI « XUMHSD BXOJIAT:

MHOTO(YHKIIOHAIbHBIA KOMIUIEKC IPETO1aBaTels;
HaTypaJibHble 00BEKTHI, MOJIENH, TPHOOPHI ¥ HAOOPHI IS TTOCTAHOBKU JIEMOHCTPALIMOHHOTO
Y YYCHHUYECKOTO IKCIICPHUMEHTA;
NIeYaTHBIC ¥ KPaHHO-3BYKOBBIE CPEJICTBA OOYUCHMUS;
CpPEICTBa HOBBIX MH(MOPMAIMOHHBIX TEXHOJIOTHIA;
PEaKTHUBHI;
daiinoBoe xpanmuine [10 UY «TIII» (myTh k ¢aitnoBomy xpanwmmuiry: Z://Server-1/Bypxan
OI/OVY 1. Xumus)
[IEPEYHU OCHOBHOM U JIOMOJIHUTENBHON YUeOHOM JINTEpaTyphl;
BCIIOMOTaTeNIbHOE 000pY/JOBaHHE ¥ MHCTPYKIHH;
OnOIMOTEeYHBIN (QOH]I.
B mporecce ocBoeHust pabodeli mporpaMmbl y4eOHOM TUCIUTUIMHBI « XUMUS» CTYJCHTHI
MMEIOT BO3MOXKHOCTB JIOCTYIIA K AJIEKTPOHHBIM YU4EOHBIM MaTepHajiaM 110 XMMUH, HMEIOIINMCS B

CBOOOJHOM j10CcTyTE B c€TH IHTEpHET (371eKTPOHHBIM KHUTAM, IPAKTUKYMaM, TECTaM).

JIUTEPATYPA
151 ctyieHToB
I'abpuensn  O.C., OctpoymoB /M.I. Xumus: y4yeOHUK JUIsI  CTYAEHTOB

npodeccHOHATBHBIX ~ 00pa30BaTEeNIbHBIX ~OpraHW3allii, OCBAMBAOIIMX Mpodeccuu u
crenranbHocTd CITO. — Mocksa, 2019 ISBN. 978-5-4468-4315-2.

s npenogasaresiei
006 oOpazoBanuu B Poccuiickoit @enepanuu: denep. 3akon ot 29.12. 2012 Ne 273-

@3 (B pen. ®enepanbubix 3ak0HOB OT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Ne 148-®3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 No 145-
@3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016 ).

[Tpuxaz Muno6pHayku Poccunm ot 17.05.2012 Ne 413 «O6 yTBepx)aeHUU
(benepaTbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApTa CpelHero (IOJHOro)
obmrero oopazoBanus» (3apeructpupoad B Muntocte PD 07.06.2012 Ne 24480).

[Tpuka3 Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUU M3MEHEHUI B
[Ipuka3 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®enepauuu ot 17 mas 2012 r.
Ne 413 “O0 yTBepxaeHnH (eaepaaIbHOro rocy1apcTBEHHOI0 00pa30oBaTeIbHOTO CTaHIapTa
cpenHero (IMOJTHOT0) 00IIeTro 00pa3oBaHUs ».

[Tucemo /lemapTameHTa rocyJ1apCTBEHHOM MOJUTHKYU B cepe MOATOTOBKU pabounx
kagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpmanuu 1o



OpraHu3alii TOJY4YeHHUS CpeAHero oOmero oOpa3oBaHUs B TIpeleiax OCBOCHHS
00pa3oBaTeNbHBIX TPOrpPaMM CpemHero mpodeccruoHambHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0011er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUil (hefepallbHBIX TOCyIapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB M IMOJTy4aeMON Npodeccuu WIM CIEeUUaTbHOCTH CPETHETO
npodeccHnoHaTLHOTO 00pa30BaHUS.

[Tpuka3 MunucrepcTBa oopazoBanust 1 Hayku PD ot 31 mexadbps 2015 r. N 1578 "O
BHECCHUH W3MEHEHHMH B (QenepajabHblii TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHIapT
cpenHero o6uiero o0pa3oBaHusl, YTBEP)KIEHHBIN MpUKa3oM MuHHCTEpcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepaunu ot 17 masg 2012 1. N 413».

[TpumepHas ocHOBHas oOpa3oBaTeIbHas IporpamMma CpeiHEero 001Iero
oOpa3oBaHms, 0100pEHHas pemeHrneM (perepalbHOTO Y4eOHO-METOANIECKOTO
o0beauHeHus 1o obmeMy oopa3zoBaHuio (MpoTokoi ot 28 uroHs 2016 r. Ne 2/16-3).

Tabpuensn O.C., Jlvicosa [ Xumus: KHUTA JJs TpENojaBareis: y4e0.-MeTos.
nocobue. — M., 2012.

Tabpuensn O.C. u Op. Xumus st TpodeccCuii U CHEMUAIBHOCTEH TEXHUYECKOTO
npoduIs (IEKTPOHHOE MPUIIOKECHHE).

Cnaokos u dp. Xumus 11t ipoeccrii U CeUaTbHOCTEH TEXHUISCKOTO
npoduis (3MEKTPOHHOE MpUokeHue). — M.,2017

HNHTepHeT-pecypcsl

[MonyssipHast GMOIMOTEKA XUMUIECKUX DIIEMEHTOB VICTOPHSI OTKPBITHS, (DU3UUECKHE
cBolicTBa a1eMenToB http://www.n-t.org/ri/ps

Hu JIHA 0e3 XAMHH: KaJIeHJapb-CIIPaBOYHHUK 110 XUMHUYECKON
6esomacuoctu http://www.seu.ru/cci/lib/books/calendar/
A3Oyxka Be6-noncka TUTS XUMHKOB

[lyreBomuTens MO  MOUCKY  XUMMYECKOW  uHGpOpMalMM B HMHTEpHETE  JUIA
HaunHarommx. http://www.chemistry.bsu.by/abc/

OOyuaromasi ~ SHUMKJIONEAMs:  XUMHUs ~ TeopeTHdeckue  OCHOBbI  OOIIEH,
HEOPraHMYeCKOM W  OpPraHWYecKOM  XWUMHUHM, TECTbl, CIPaBOYHBIE  MaTepHaIbl.
http://www.informika.ru/text/database/chemy/START.html

becrinatHplil Kypc XUMUM OJEKTPOHHBIM Y4YEOHHMK IO OOl M HEOpraHUYecKoi
XMMHUHU: TEOPETUYECKHE OCHOBBI, OOJIBIIOE KOJIMYECTBO 3a7ay C PEIICHUSIMH, CIIPABOYHBIE

Marcpuraibl, JOMalIHUEC 3alaHusd, PEKOMEHAAINN K JK3aMCHaM.
http://www.anriintern.com/chemistry/intro.shtml
CHp&BO‘IHI/IK 110 XUMHUHU JJISA IIKOJIBHUKOB )51 CTYACHTOB

[Tone3nast mHpoOpMaIls MO XUMHUHU: y4eOHO-CIIPABOYHBIM MaTepuai, TOJIKOBBIM CIOBaphb,
pe€mICHUC 3aaa4, TCCThbl, IOBCCAHCBHAA XUMUS, aHUMAIIUHU, XUMUYCCKUEC q)OKyCBI, AHCKIOTHhI
u MHoroe apyroe. http://www.schoolchemistry.by.ru/

Anxumuk: caiT o xumuu Cailt, modeauTens KOHKypca 00pa3oBaTeIbHBIX PECYPCOB
B Pynere, mpoeaenHoro ®ongom Copoca: 0 XUMHUYECKHUX BEUIECTBAX M SBIEHUSAX
WHTEPECHO, COJAEPXKATEIbHO, TOCTYITHO, TOJIE3HO MJIA IIMPOKOTO Kpyra uuTaresei, OT
caMbIX MaJICHbKUX JI0 CTyIGHTOB U yuurtenei. http://alhimik.ru/index.htm

Opranudeckasi XUMUS: IEKTPOHHBIA yUeOHHK YUeOHOe MOCcCoOHe MO OPraHUuYECKOM
xumun. CoIepKUT PUCYHKH, IEMOHCTpallii, 00ydarolue Urpbl, IPUMEpHI pelIeHus 3a/1a4.
http://www.chemistry.ssu.samara.ru/index.html

OtkpeiTass xumusi YyeOHOoe mocoOue 10 XUMHH, cojaepkaiiee O0a30BbII H
JIOTIOTHUTEIBHBIA MaTepuan, WUIIOCTPAIlU, CIPAaBOYHBIC TaOMUIBI, Pa300p pelIeHU
THUTIOBBIX 3a/ady, 3aTaHUS TUTST CaMOCTOSITEIIbHOU paboTHL.
http://www.college.ru/chemistry/course/design/index.htm
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