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1. IHosicHUTEJLHAA 3aIIUCKA

[IporpamMma o00611€00pa30BaTEIbHON YU4eOHOW MUCHUIUIHHBI «XHUMHs» TpeJHa3HAYCHA
s u3ydenuss xumuu B OIIK CTU HUTY «MUCuC» npu peanusanuu 00pa3oBaTeIbHON
nporpaMMbl  cpeiHero  oOmiero  oOpa3oBaHMsT B Ipeleliax  OCBOCHHS ~ OCHOBHOM
npodeccuoHaibHOl oOpazoBarensHol mporpammbl CIIO (OITOIT CIIO) nHa 6a3e OCHOBHOTO
o011ero 00pa3oBaHusl P MOJATOTOBKE CHEIUATUCTOB cpeaHero 3BeHa (nanee - [IIICC3).

[Iporpamma pazpabdortana Ha ocHoBe TpeboBanuii ®I'OC cpennero odmero oopazoBaHus
¢ yuetoMm [IpumepHOIt OCHOBHO 00pa30BaTeIbHON MPOrPAMMEBI CPEIHETO 00IIero 00pa3oBaHuUs,
0/100peHHOM perieHueM GeaepabHOr0 y4eOHO-METOAMYECKOT0 OO0BEAMHEHUS IO O0IIeMy
obpa3zoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

Copep:xaHue MporpaMMbl « XUMUS» HAMPABICHO HA JOCTUKEHHUE CICIYIOLINX [ENIeH:

. dbopMupoOBaHUE y 00YJAIOIIUXCS YMEHUS OIICHUBATh 3HAUMMOCTh XMMHYECKOTO 3HAHUS
JUTSL KaXKJ0T0 YEJI0BEKa;
. dbopMupoBaHHe Yy O0yYAIONIUXCS LEJIOCTHOTO MPEACTABICHUS O MHPE W POJM XUMHUU B

CO3JIaHMM COBPEMEHHOW €CTECTBEHHO - HAYYHOW KapTUHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI U
OpoLecChl  OKpYXarolleld  JAeHCTBUTENBHOCTU: MPUPOAHOM, COLMAIbHOH, KYJIbTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ysl JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

o pa3BUTHE y OOyUalOIIMUXCsl YMEHUH pa3inyarh (akThl U OLEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh MX CBS3b C KPUTEPHSMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEAEICHHON CHCTeMON
[EHHOCTEH, (OPMYINPOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

o npuoOpeTreHre OOy4YaroOIIMMHUCS OIbITa Pa3HOOOpa3HOW JEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHHUE Ui Pa3IMYHBIX
BUJIOB JIESITEILHOCTH (HAaBBIKOB PEIIECHUs MpoOJieM, NPUHITHUS PELICHHUH, MOWCKa, aHalu3a U
00paboTku UH(OPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUN, COTPYAHUYECTBA,
0e301acHOro 00paIIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HN).

B nporpamMMy BKIIIOYEHO cojepkaHHe, HalpaBlieHHOE Ha (POPMHPOBAHUE Y CTYJEHTOB
KOMITETCHIIMIM, HeoOXOoauMbIX g KadecTBeHHOro ocBoeHus IIIICC3 nHa 06a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ OTyYEHUEM CPEAHEro 001Iero oopa3oBaHusl.

PabGouas mnporpamma y4yeOHON AMCUMIUIMHBI «XHUMHS» pa3paboTaHa Ha OCHOBE
OPUMEPHOM  mporpaMMel  00me00pa3oBaTeNbHOW  Y4eOHOW — IUCHMIUIMHBI  «XHUMHUSA»,
pexkomeHnoBaHHON ~ dDenepanbHbIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEXIACHHEM
«®DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DUPO») B kauecTBe MpUMEPHOM
nporpammel it peanusanuu [IIICC3 Ha 6a3e ocHOBHOro 0011ero 00pa3oBaHUsl ¢ MOJYy4YEHUEM

cpenHero o6mero obpazoBanust ot 21 wurons 2015 r. (¢ yToyHeHMEM U JOMOJIHEHHEM OT
25.05.2017r.)

O0mas xapakTepucTHKa 0011e00pa3oBaTe/IbHON Y4eOHOH JUCHUIINHBI «XHUMHS»

XUMHsI — 3TO HayKa O BEIIEeCTBaX, UX COCTaBEe U CTPOEHUH, CBOMCTBAX U MPEBPAILECHUSX,
S3HAYCHUU XUMHYCCKUX BCHICCTB, MATCPHAJIOB M IIPOLIECCOB B HpaKTI/I‘IGCKOI\/JI ACATCIbHOCTU
4eJI0BeKa.

Conepsxanne o0meo0pa3oBaTebHON YUeOHON TUCHUIIIUHBI «XHUMHS» HAIpaBICHO HA
ycBOEHHE OOy4yaroIIMMHUCS OCHOBHBIX IOHSATUH, 3aKOHOB M TEOpPUH XHWMHUH; OBJIaJCHHE
YMCHUSAMU Ha6J'IIO}IaTB XUMHUYCCKUE ABJICHUA, TIPOBOJHUTH XUMHUYECKHH OKCIICPUMCHT,
IPOM3BOJIUTH PAacyeThl Ha OCHOBE XMMHUYECKHX ()OpMYJ BEIIECTB U YPAaBHEHMH XMMHMUYECKHX
peaKkui.

B nporecce u3ydeHuss XUMHUK y 00YJarOIMXCsl Pa3BUBAIOTCS MTO3HABATENbHbIE HHTEPECHI
¥ WHTEIUIEKTyaJIbHBIE CITOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIFHOM TPHOOPETEHHS 3HAHHUN
[0 XMMHUH B COOTBETCTBHHM C BO3HUKAIOUIMMHU >KU3HEHHBIMH MpPOOJIEMaMHu, BOCIHTHIBACTCS
OepexHOE OTHOUICHWsT K TPHUPOJE, TMOHMMAaHUE 3I0pOBOTO o0Opa3a >KH3HH, HEOOXOTUMOCTH
IpeIYIpexIeHUs SIBICHUHN, HAHOCAIIMX BPE 3/10pOBBIO M OKpYXkarolieil cpeae. OHM OCBauBalOT
IMpuEMbl T'pPpaMOTHOTO, 0€30I1aCHOT0 HCIOJL30BAHUSI XUMHYECKHUX BCIICCTB W MAaTCpUaJIOB,
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NPUMEHSIEMBIX B OBITY, CEIbCKOM XO035HCTBE U Ha IPOU3BOJICTBE.

[Ipu cTpykTypupOoBaHUHM coaepkaHUs 00IIe00pa3oBaTEIbHOM YYCOHONW TUCIUTIITUHBI
YUUTBIBAIACH OOBEKTUBHAS PEAIbHOCTh — HEOOJBIIOH 00bEM YacoB, OTIYIICHHBIX Ha U3yUYCHHE
XUMUM W CTPEMIICHHE MAaKCHUMaJlbHO COOTBETCTBOBATh MHJIESM pa3BUBAIOLIETO OOYYEHHUS.
[ToaTomMy TeopeTndyeckue BOIPOChl MAKCUMAJIBHO CMEILEHB] K Hadally U3y4€HHUs IUCLHUIUIMHBI, C
T€M 4YTOOBI MOCIEAYIOMINI (aKTUYECKH MaTepuall pacCMaTpUBAJICA HAa OCHOBE H3YYEHHBIX
TEOPHH.

Peanu3zanus 1e1yKTUBHOTO MOAX0/a K U3yUYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO TAKUX
JOTMYECKUX OIEpaluii MBIIIICHUSA, KaK aHajlu3 M CHHTE3, O000IIeHHEe W KOHKpPETH3allHsd,
CpPaBHEHHE U aHAJIOTHS, CUCTEeMATHU3alMsl U KilacCUpUKaLUs U Jp.

W3yuenne xumuu B Mpo(ecCHOHAIBHBIX 00pa30BATENbHBIX OPTaHU3AIMSIX MMEET CBOH
OCOOCHHOCTH B 3aBUCHUMOCTH OT npoduiis npodeccuoHaibHoro o0pazoBaHus. DTO BbIpaKaeTCs
B COACp)KaHUU OOYYEHHUS, KOJMYECTBE 4YacOB, BBIIEISAEMBIX HAa H3yYEHHE OTICIIBHBIX TEM
pOrpaMMbl, TIIyOMHE WX OCBOCHHUSA OOy4aroUIMMHCS, 00beMe U XapakTepe J1adopaTOpHBIX U
NPaKTUYECKHUX 3aHATUH, BUJaX BHEAYJAUTOPHON CAMOCTOSITEIbHOW PabOThI CTYACHTOB.

IIpu ocBoennn crenuanbHocTeit CIIO TexHMYeckoro mnpoduis crnenudura U3ydeHHs
XUMUU OTpaKE€Ha B Kaxaou Teme pasnaena «ConepkaHue yueOHOW NUCHMILUIMHBDY B PyOpHKe
«[IpodunbHbie U TPO(EcCHOHATFHO 3HAUYMMBIE AJIEMEHTHI COACPXKAHUS». DTOT KOMIIOHEHT
peanmu3yercss TpW HHIWBUAYAIBHOW CaMOCTOSATENbHOW pabore oOydarommxcsi (HAIHCAaHUU
pedeparoB, MOArOTOBKE COOOIIEHUH, 3alllUTe MPOEKTOB), B IMpoliecce y4eOHOU AesITeTbHOCTH
[0/l PYKOBOJCTBOM IIpernojaBaTesis (BBIIOJIHEHUHM XHUMHUYECKOTO AKCIEpPUMEHTa —
7a00paTOPHBIX OMBITOB W MPAKTUYECKHX paboOT, peUIeHHH MNPaKTUKOOPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1a4 u T. 1I.).

B npouiecce uzydeHuss XuMUu TEOPETHUECKHUE CBEICHUS TOMOIHSAIOTCS JEMOHCTPALUSIMH,
7a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMHU 3aHATHSAMH. 3HAUUTEIbHOE MECTO OTBOJAUTCS
XUMHYECKOMY d3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (DOPMHUpPOBATH y OOYYarOMIMXCS
CrienMaibHbIe PEIMETHBIE YMEHHS: pa0d0TaTh C BEMIECTBAMH, BBIIIOIHATH MPOCTHIE XUMUYECKHE
OTBITHL, YYUTh O€30MaCHOMY M JKOJIOTUYECKH TPaMOTHOMY OOpAIlEHUI0 C BeIleCTBaMH,
MaTepuaiaMM U ImpoLeccaMu B ObITY U Ha IIPOU3BOJICTBE.

Jlns opraHu3any BHEAyJTUTOPHOH CaMOCTOSTENbHONW PabOThl CTYIEHTOB MpEACTaBICH
IPUMEpHBIN nepeueHb pedepaToB (AOKIAA0B), HHAWBUIYAIbHBIX IPOEKTOB.

B npouecce u3ydeHuss XuMuM BaXXHO (OPpMHUPOBATh UH()OPMAIIMOHHYIO KOMIETEHTHOCTh
obyvatonuxcsi. [losromy mpu opraHuzalMu CaMOCTOSTENHHOM pabOThl HEOOXOAMMO akK-
LIEHTUPOBaTh BHHUMaHHE OOy4arolMXcs Ha IOMCKe HH(pOpMAlMM B CPEICTBaX MaccMelua,
WNurtepuere, y4eOHONW M CHENHAIBHOW JIMTEPAType C COOTBETCTBYIOIIUM OGOPMIICHHEM U
IIPEJICTAaBICHUEM PE3YIIbTaTOB.

N3yuenne o011e00pa3oBaTeIbHON TUCHUTUIMHBI «XUMUS 3aBEpPIIACTCS MOABEIACHUEM
uTOroB B (opme nudpdepeHIupoBaHHOIO 3auéTa B paMKax MHOPOMEKYTOUHOW aTTecTaluu
ctyneHtoB B mporecce ocBoeHust I[IIICC3 nHa ©0a3e ocHOBHOro ooOmero oOpa3zoBaHUs C
MOJTy4YE€HUEM CPeTHEero 001Iero oopa3oBaHus:

3a4et (B T.9. AudPepeHIIMPOBAHHBIN) IS CIICIHATLHOCTH:

22.02.01 Metamnyprust 4€pHbIX METaUIOB B 1 1 2 cemecTpe.

MecTto 001me00pa3oBaTeIbHON y4eOHOH JUCHHUILVINHBI B y4e0OHOM IUIaHe
O6meoOpa3oBarenpHas  ydyeOHas  JUCHUIIIMHA  «XUMHUS»  SIBISETCS  ydeOHOM
TUCITUIIMHON 00s13aTenbHOM npenqmeTHoi obnact  «EctectBennble Hayku» OI'OC cpenHero
o01rero oOpa3oBaHUsI.
B OIIK oOmeobpa3oBarenbHas ydyeOHas JAMCHUIUIMHA «XUMHS» U3ydaercs B
obmeobpazoBatenbHOM 1HKiIe yueOHoro turana [IIICC3 nHa ©6a3e OCHOBHOTO OOIIETO
00pa30oBaHUs C MOJIYYCHUEM CPETHETr0 O0IIeT0 00pa30BaHus.



PesynabTaThl ocBOeHHA 0011€00pa30BaTeIbHON y4eOHOM AU CHHMIIIMHBI

OcBoeHue coaepx aHus y4eOHOW TUCHUIUIMHBI «XUMHSD» 00ECIeUMBaeT JOCTH)KEHUE
CTYJEHTaMH CJIEAYIOLINX PE3YJIbTaTOB:
. JugHocTHBIX (JIP):
JIP 1 - 4yBCTBO ropJIOCTH U YBaXEHUSI K UCTOPUH U JOCTHXKEHUSIM OTE€UECTBEHHOW XUMHYECKOMN
HAyKH; XUMHUYECKU IPaMOTHOE MOBEJCHHE B MPO(ECCHOHATBLHON EATEeIbHOCTU U B OBITY NpHU
oOpallleHuH ¢ XUMUYECKUMH BEIIECTBAMU, MaTepUalaMy U IPOLECCAMY;
JIP 2 - rOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHMsI U MOBBIIICHHS KBATU(DUKAIIMK B U30paHHOM
npodeCCHOHATBHOMN JEeSITeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETECHIHH
B 3TOM;
JIP 3 - ymMeHue HUCHob30BaTh JOCTHXKEHHS COBPEMEHHOW XMMHUYECKOM HAYKHM U XUMHUYECKHUX
TEXHOJIOTHI [UIsi TOBBIMIEHUS COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO pa3BUTHS B BbIOpaHHOU
po(hecCHOHANTLHOM e TEIILHOCTH,

. MertanpeaMeTHerx (MP):

MP 1- wucnonb3oBaHHE pa3IUYHBIX BHUIOB IIO3HABATENBHOM JESITENTHHOCTHU KM OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuil (IIOCTaHOBKU 3ajaud, (OPMYJIMPOBAHUS THUIOTE3, aHAIMA3A H
CUHTE3a, CpaBHEHMs, OOOOIICHMs, CHCTEMAaTH3allid, BBISBICHUS MPHUUYUHHO-CIEACTBEHHBIX
CBsI3€H, TMOMCKA aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHHs ITOCTABICHHOM 3a/auH,
NPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHMs (HAOMIOJAEHMS, HAYYHOTO OHKCIIEPHUMEHTAa) IS
U3YYEHHUS DPA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOQPECCUOHANBHOM cdepe;

MP 2 - ucnonp3oBaHHE Pa3IMYHBIX MCTOYHHKOB IS TIOJIYYEHHUS XMUMHUYECKOH HH(OpMaruu,
YMEHUE OLEHUTb €€ JOCTOBEPHOCTh JUISl JOCTHIKEHHMS XOpOIIMX pe3ylbTaTOB B
npodeccuoHanbHOM chepe;

. npeametHsbix (I1P):

IIP 1 - chpopMUpOBaHHOCTH MPEICTABICHUN O MECTE XMMHUHM B COBPEMEHHOW HAy4YHOW KapTHUHE
MUpa; TOHUMAHHUE POJIM XUMUU B (JOPMUPOBAHUU KPYro3opa U (PyHKIIMOHATHHOU TPAMOTHOCTH
YyeJIoBEeKa I PEIIeHUs IPAKTUUECKUX 3aj1ay;

IIP 2 - BnageHuE OCHOBOMOJATAIOIIMMU XUMUYECKHUMH MOHSITUSIMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPESHHOE MOJIb30BaHNE XUMUYECKONH TEPMUHOJIOTHEN U CUMBOJIUKOMN;

IIP 3 - BnaxeHue OCHOBHBIMH METOAAMHM HAYYHOTO IMO3HAHUS, HCIOJIb3YEeMBIMH B XUMUU:
HaOJII0/IEHUEM, ONHCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMeHUEe 00padaThiBaTh, OOBSACHATH
pe3yNbTaThl MPOBEACHHBIX OMBITOB U JENaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSTh
METO/Ibl TO3HAHUS NIPU PELIEHUH MPAaKTUYECKUX 3a/1a4;

ITP 4 - chopMUPOBAHHOCTh YMEHUS /1aBaTh KOJMYECTBEHHBIC OIICHKU M MPOU3BOJIUTH PACUEThI
M0 XUMHYECKUM (OopMysiaM U YPaBHEHUSIM;

IIP 5 - BnageHue mNpaBWIIaMH TEXHUKH OE30MACHOCTH MpPH HUCHOJIb30BAHUU XHUMHUYECKUX
BEIIECTB;

IIP 6 - chopMupoBaHHOCTH COOCTBEHHOM MO3MLMHU IO OTHOLICHUIO K XUMHUYECKOW HH)Op-
MaIiH, MOoJIy4aeMoi U3 pa3HbIX HCTOYHUKOB;

IIP 7- B1ageHue npeacTaBICHUSIMHU O copeMeHHOM METAJLTYPIrUYECKOM MPOU3BOJICTBE B PETUOHE;
ITP 8 - chopMHUPOBAHHOCTH CUCTEMBI kommekcHbix 3HAHUN O CTPYKTYpE METAIIJIOB, METAJUTYpPrun
YEepHBIX METAJUIOB, UCIOJIB3YEMOM B ATHX Mpolieccax 000pyA0BaHUH;

IMP9 - chopMHUpOBAaHHOCTH TPEACTABICHUH W 3HAHHA 00 OCHOBHBIX Ipodeccrusx
CIEUUATbHOCTH MeTaTyprusi YepHbIX METAILIOB.

Conep:xanue 001e00pa30BaTeJbHON yUeOHOH TUCHMILINHBI « XUMMA»
BBenenne
HNucrpykrax no Th. Hayunsle MeTO1bl TO3HAHUS BEMIECTB U XUMUYECKUX SABIEHUN. PoJib
AKCIIEPUMEHTA U TEOPUU B XUMUU. MOJIETUPOBAHNE XUMHUYECKUX TPOIECCOB. 3HAUYCHNUE XUMHUH
npu ocBoeHuu crnenuanpHocTedt CIIO  TexHuueckoro mpoduis MnpodeccuoOHATBHOTO
o0Opa3oBaHwUs.



PA3JEJI 1. OBIIASA 1 HEOPTAHUYECKASA XUMHUSA

Tema 1.1. OcHOBHBIE IOHATHA U 3aKOHbI XMMHH

OcHoBHbIe TOHATHA XuMuM. BemectBo. Atom. Monekyna. XUMHUUYECKUI 3JIEMEHT.
Annorponus. IIpocteie u ciioxHble BemecTBa. KadecTBEHHBII M KOJIMYECTBEHHBIH COCTaB
BelecTB. XUMHUSCKUe 3HaKU U (opmynbl. OTHOCHUTENbHBIE ATOMHAS M MOJICKYJSpHAsT MacCHI.
KonuuecTBo BemecTna.

OcHoBHbIE 3aKOHBI XUMHUH. CTexroMeTpusi. 3aKOH COXPAHEHHsI MACChl BEILIECTB. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEILLECTB MOJEKYJSIPHOW CTPYKTYpbl. 3aKOH ABOraJgpo U CIEIACTBUSA HX
HEro.

Hemoncmpayuu. Monenn aTOMOB XUMHYECKUX 3JI€MEHTOB. MOJI€IM MOJIEKY HIPOCTHIX
U CJIOXHBIX BemecTB (mapoctepkHeBbie U Crroapra—bpurieba). Kommekuus npocTeix u
CIIOXKHBIX BelecTB. HekoTopeie BemecTBa KoinyecTBOM 1 Moib. Mojenb MOJSIpHOTO oObeMa
ra3oB. Amtorponus hocdopa, KUCIOpoa, 0JIOBA.

Ilpoghunwvuvie u npogheccuonanvrno 3nauumole 31emMeHmsvl COOEPIHcanUuA. ANIOTPOITHbBIC
MoaudUKaK yriepojaa (aiamas, rpadur), Kuciaopoaa (KUCIOopo, 030H), ojioBa (cepoe u Oenoe
0110B0). [ToHATHE 0 XMMUYECKON TEXHOJIOTUU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

IIpakTuyeckoe 3ansiTue Nel. Pemienue pacueTHbIX 3a1a4

Tema 1.2. Illepnoguyeckuii 3axoH u [lepuonnueckas cucrema xumuieckux 3jemenros /. U.
MeHnpesieeBa U CTpOeHHE aTOMA

Iepuoanuecknii 3axkon .M. MengeaeeBa. Otkpeitne J[.MI. MenneneeBbim
[Tepuoanueckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J[.1. Menneneena.

[lepuonnueckass TabiaWma XWMHYECKHX OJEMEHTOB — Trpaduueckoe OoToOpaKeHHe
NepUOANYEcKOro 3akoHa. CTpyKTypa MepuoInYecKoi TabIuUIIbl: MePHObl (Maibie U OOJbINNe),
rpyninsl (TaaBHas U 10OOYHas).

Crpoenue aroma u nepuoamdeckuii 3axon JI.M. MenaeneeBa. ATOM — cCIIOXKHas
yactuna. Sapo (MPOTOHBI W HEHUTPOHBI) M DIEKTPOHHAs oOojouka. M3oromsl. CrpoeHme
JJIEKTPOHHBIX OOOJIOYEK AaTOMOB 3JEMEHTOB Majbix mepuoaoB. (OcoOEHHOCTH CTPOEHUs
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB OOJBIIMX NEPUOAOB (IIEPEXOAHBIX 3JIEMEHTOB).
[Tonsatue 06 opbOutansx. S-, p- u O- opOuramu. DJNEKTPOHHBIE KOH(HUIYpAlMd aTOMOB
XUMUYECKHUX DIIEMEHTOB.

CoBpemeHHass (OpMYIMpPOBKa IMEPUOAWYECKOrO 3aKOHA. 3HAUEHHE MEepUOIUYECKOrO
3aKOHA M MEPUOJIMYECKON CHUCTEMBbI XUMHYeCKHX 3ieMeHToB .M. MenaeneeBa s pa3BUTHS
HayK{ U TIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Hemoncmpayuu. Paznuunsie popmel [leproanueckoil CHCTEMbI XUMUUECKHX 2JIEMEHTOB
J.W. MenneneeBa. /lunamudeckue TaOMHUIBI isl MojenupoBaHus [leproandeckoil CHCTEMBI.
DnexTpu3anus Tel U UX B3aUMO/IEHCTBHE.

Jlabopamopnuwvie onvimui. MonenupoBanue mnoctpoeHus Ilepuonnueckoil TabIUIIBI
XUMUYECKHX DIIEMEHTOB.

Ilpogpunvuvie u  npogpeccuonanvno  3nauumvle  INEMEHMb  COOEPIHCAHUS.
PamnoaktuBHOCTE. McCmonb3oBaHWE paguOaKTUBHBIX H30TOIIOB B TEXHUYECKUX LENAX.
PeHTreHOoBCKOE U3IIy4EHHUE U €r0 UCIOJIb30BaHUE B TEXHUKE U MeAuuuHe. MonenupoBaHue Kak
METO/1 POTHO3UPOBAHUSI CUTYallul Ha IPOU3BOJCTBE.

IIpakTuyeckoe 3ansiTue Ne2. DIEKTPOHHBIE KOH(QUTYypallUM aTOMOB XHMHYECKUX
AJIEMEHTOB.

Tema 1.3. CTpoeHue BelecTBa

Honnas xumuueckasi cBsi3b. KaTuonsl, ux oOpa3oBaHHEe U3 aTOMOB B pe3y/bTare
mporiecca OKHCIEHHs. AHHOHBI, WX OOpa3oBaHHME W3 aTOMOB B pe3ylbTaTe Ipoliecca
BOCCTaHOBJeHMs. MOHHas CBS3b, KaK CBSI3b MEXAY KAaTHOHAMH M aHHOHAMHM 3a CUeT
JIEKTPOCTATUYCCKOTO TPHUTsDKeHUs. Kimaccudukamusi WOHOB: TIO COCTaBy, 3HAKy 3apsia,
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HAJIMYMIO THApAaTHOW o0onouku. MoHHBIe KpucTamnueckue pemerkd. CBOICTBa BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PELIETKH.

KoBanenTHasi XuMuyeckasi cBsi3b. MexaHM3M O00pa3oBaHHs KOBAJCHTHOH CBS3U
(OOMEHHBIN M TOHOPHO-AaKLENTOPHBIN). DNEKTPOOTPHUIATEIbHOCTh. KOBalIeHTHBIE MOJIApHAs U
HENnoJsIpHast  CBs3UM. KpaTHOCTP  KOBAJIEHTHOM  CBA3M. MOJEKYJSIpHBIE W aTOMHBIE
KpucTtajuinueckue pemerkd. CBoilCTBa BEIIECTB C  MOJIEKYJSIPHBIMM U aTOMHBIMH
KPUCTAIIIMYECKUMHU PEIIETKAMHU.

Mera/uinyeckas ¢Bsi3b. MeTainueckass KpUCTaNIMUECKasl pelieTka U MeTalIndecKas
XuMHuecKast cBsi3b. Dusnueckue cBONCTBA METAJUIOB.

ArperatHble COCTOSIHUSI BellleCTB W BOAOPOAHAs CBA3b. [Bepaoe, XUIAKOE U
ra3oo0pa3Hoe coCTOsHHUs BemiecTB. llepexosa BeliecTBa M3 OJHOTO arperatHOro COCTOSIHHS B
apyroe. BonopoaHas cBsI3b.

Yucrebie BemecTBa U cMecH. [loHsaTre o cmecu BemiecTB. 'OMOreHHbIE U FE€TEPOTreHHbIE
cmecu. CoctaB cMmeceil: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi A0
IIpUMeECeH.

JucnepcHble cucreMbl. [lonstue o aucnepcHoit cucreme. JlucmepcHas dasza u
JcTiepcuoHHas cpeda. Kiaccudukamus nucnepcHbIX cucteM. [loHsATHE O KOJJIOMIHBIX
CHUCTEMaX.

Jemoncmpayuu. Mopenb KpUCTAIIMYECKOW pelieTku xjopuaa Hatpus. OOpaslbl
MUHEpPAJIOB C HMOHHOW KPUCTAJUIMYECKOM  pEeIIeTKOW: KaiabuuTa, ranura. Mogenu
KPUCTAUTHYECKUX PEHIETOK «CyXoro Ipia» (WIM wnona), anmasa, rpadura (Wim Ksapia).
[Tpubopsl Ha xuakux Kpuctauiax. OOpas3ibl Pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYIbCHUH,
CyCHeH3Uii, a’po3oJeid, reneit u 3oieii. Koarymsimus. Cunepesuc. Dpdext Tunmans.

Jlabopamopusie onvimel. [IpuroToBieHUE CYyCHEH3UMM KapOoHAaTa KalblUus B BOJE.
[Tosryuenue sMmynbcuu MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

Ilpogpunvuvie u npogheccuonanvno 3nauumole rnemenmol cooeprcanus. 110apHOCTD
CBA3M M MOJSIpHOCTh Mousiekyibl. Konpencauus. Tekydects. Bosronka. Kpucramnuzanus.
Cyb6numarnus u aecyonumanus. AHOManuu (QU3NIECKUX CBONCTB BOIbI. JKUIKHME KPUCTAILIBL.
MuHepansl U rOpHbIE MOPOJbI KaK MPUPOJHBIE CMECU. OMYJIbCUU U CYCHEH3UHU. 307U (B TOM
yucie adpo3onn) u renu. Koarynsuus. Cunepesuc.

Tema 1.4. Boaa. PacTBopbl. DiIeKTPOJIUTHYECKAS THCCOLMAIIUS

Bona. PacrBopbl. PacTtBopenne. Boga xak pactBoputenb. PacTBOpHMMOCTH BELIECTB.
HacplilieHHbIle, HEHACHINIEHHBIE, TEPECHIIEHHbIE PACTBOPHI. 3aBUCUMOCTbh PACTBOPHUMOCTH
ra3oB, KHUIKOCTEH U TBEPBIX BEIIECTB OT Pa3TUYHBIX (DaKTOPOB.

MaccoBas 1011 paCTBOPEHHOT'O BEIIECTBA.

DJIeKTPOJIUTHYECKAS AUCCOIUALIMS. DIEKTPOTUTHI u HEDIJIEKTPOJIUTHI.
DNEKTPOIUTHYECKAs JOUCCONManus. MeXaHU3Mbl JIIEKTPOIUTUYECKOW JIMCCOLMALUU ISt
BCIICCTB C PA3JIMYHBIMU THIIAMU XUMHUYECKOU CBSI3U. FI/I]IpaTI/IpOBaHHI)IG 1 HCTUAPAaTUPOBAHHBIC
noHbl. CTeneHb DSIEKTPOJIUTHUECKON muccouuanuu. CulbHbIE H CHa0ble DIEKTPOJIUTHI.
OCHOBHBIE TTOJI0KEHUSI TCOpUHU BJIGKTPOJ'H/ITI/ILIGCKOI‘/’I JAUcCCouanun. KI/ICJ'IOTBI, OCHOBAHHUA U COJIN
KaK JIEKTPOJIHTHI.

Memoncmpayuu. PactBopumocTh BemectB B Boje. CoOupaHue Ta30B METOJIOM
BBITECHEHHUS BOJbI. PacTBopeHHE B BOJI€ CEPHOW KHUCIOTHI M coliel aMMoHHs. OOpasibl
KpUCTAJIJIIOTHAPATOB. Hsrorosienne ruicoBoil noBs3ku. cnbiTanne PacCTBOPOB JJICKTPOJIHUTOB U
HEDJIEKTPOIUTOB HAa TPEIMET AUCCOIHUAIMU. 3aBUCUMOCTh CTEIEHH DSIEKTPOIUTHUECKON
JTUCCOITMAIINN YKCYCHOM KHCJIOTHI OT pa30aBieHUsl pacTBopa. J[BMKEHHE OKpPAIICHHBIX HOHOB B
ANEKTpUUECcKOM mone. [IpuroroBneHue xecTkoil BOJAbl U YCTpaHEHUE €€ KEeCTKOCTU. MIOHUTHL
OO0pa3iibl MUHEPATBHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.

Ilpoghunvusie u npogeccuonanvno-3nauumole Inemenmol cooepricanusn. PactBopenue
Kak (pu3uko-xumMudeckuid mporecc. TermoBeie ekt pu pacTBopeHnn. Kpucrammoruaparsi.



Pemienne 3agad Ha MaccoByl JOJIO pacTBOPEHHOro BemiecTBa. [lpuMeHeHue BOIBI B
TEXHUUYECKUX 1elsiX. KecTKOCTh BOJbI U CIIOCOOBI ee ycTpaHeHHsl. MuHepalibHbIE BOJIBI.

IIpakTuyeckoe 3ansitue Ne3. CocraBiieHHE ypaBHEHUN pEaKIMii MOHHOTO OOMEHA.
Pemenue pacueTHbIX 3a/1a4.

Tema 1.5. Knaccudpuxanusi HeOpraHm4ecKuX coeIMHEHUI M X CBOMCTBA

Kucnorsl m ux cBoiicTtBa. KHCIOTBI Kak 3IEKTPONUTHI, WX Kilaccu(HKAIMS 10
pa3IMYHBIM IPU3HAKaM. XMMHUYECKHE CBOMCTBAa KUCJIOT B CBETE€ TEOPUHU 3JIEKTPOJIUTUYECKOU
nuccorranui. OcoOEHHOCTH B3aMMO/ICHCTBHSI KOHIICHTPUPOBAHHOW CEPHOW M a30THOW KUCIIOT €
MeTaiiamMu. OCHOBHBIE CITOCOOBI OTyYEHUS! KUCTOTHI.

OcHoBanust u ux cBoiicTBa. OCHOBaHUS KakK JJICKTPOJIHTHI, MX KiIacCH(PHUKAIUSA IO
pa3IMYHBIM NpU3HAKAM. XMMUYECKHUE CBOMCTBA OCHOBAHUI B CBETE TEOPUU IJIEKTPOJIUTUYECKON
qUcconManuu. PasnokeHne HepacTBOPUMBIX B Boje oOcHOBaHUN. OCHOBHBIE CIOCOOBI
MOJIy4EHHUS] OCHOBAHMIA.

Coumm m ux cpoiicrBa. Conu kak 31eKTponuThl. Conu cperHue, KUCIbIE U OCHOBHBIE.
XUMHYECKH CBOMCTBa COJIEH B CBETE€ TEOPHUM DIEKTPOIUTHUECKON aucconuanuu. CrnocoObl
IIOJIy4EHUS COJICH.

I'maponus coneil.

Oxcuasbl 1 ux cBoiicTBa. CosieoOpasyronire U Hecoseoopasyromme okcuibl. OCHOBHEIE,
aM(bOTepHBbIE U KHUCIOTHBIE OKCHUJBL. 3aBUCHMOCTh XapaKTepa OKCHUIA OT CTEMEeHH OKHUCIICHHS
00pa3yrolero ero MeTajuia. XMuMUYECKHe CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

Hemoncmpayuu. B3anMonercTBUE a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOT C
metayuiamu. ['openue ¢docdopa u pacTBopeHHE MpOAyKTa TropeHus B Boje. llomydenue u
cBoiicTBa amdorepHoro ruapokcuaa. HeoOparumelii runponn3 kapouaa xanbius. OOpaTUMbIi
TUAPOJIN3 COJIEH PAa3IMYHOrO TUIIA.

Jlabopamopuvie  onvimpi.  VcnibiTaHWe — pacTBOPOB  KHCIOT  WHJMKATOpPaMH.
B3aumoneiicTBue MeTayuioB ¢ KHUCIOTaMU. B3auMoneicTBHE KHUCIOT C OKCHJIAMHU METAJUIOB.
B3auMozeiicTBruEe KHCIIOT C OCHOBaHUSIMU. B3anmoielicTBUE KUCIIOT € COJISIMMU.

HcnbiTanue pacTBOPOB ILIEI0YEH MHIMKATOpaMu. B3auMozaeicTBre menoyen ¢ CoJsIMHU.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHMIA.

B3anmoneiictBue coiseil ¢ Mertasuiamu. B3amMonencTBuME COJEH Ipyr € JIPYrOM.
I'mpponus cosel pa3IuyHOro TUIIA.

Ilpogunvuvie u npogeccuonanvno 3nauumovie Inemenmut cooeprycanus. llpaBuna
pa30aBiieHUs CEepHOM KUCIOTHL. Vcmonp3oBaHUE CEPHOI KHCIOTHI B MPOMBIIIEHHOCTH. Enkue
IIeJIOYM, WX MHCIIOJIb30BAHWE B IPOMBIIUIEHHOCTHU. [amieHas M HeramieHass M3BECThb, €€
MPUMEHEHHE B CTPOUTENLCTBE. [ UIic 1 anedacTp, TUIICOBaHHUE.

[Tonsitue o pH pactBopa. KuciortHas, menoyHas, HeMTpajibHas Cpelibl paCTBOPOB.

IIpakTnyeckoe 3ansaTue Ne4. ['eHeTHUECKas CBA3b MEXAY KJIacCAMU HEOPTAHUYECKUX
BEIECTB.

JlaGopatopHoe 3ansaTHe Nel. Peakiiuu nonnoro oOMena. I'maponus cosei.

Tema 1.6. XuMu4veckue peakuuu

Knaccupukauusa xumMu4yeckux peakuuil. Peakuuum coequHeHUs, Pa3JIOKEHUS,
3ameneHusi, obmena. Kartanmutudeckue peakiuu. OOpaTuMble U HEOOpaTHUMbIE PEAKIIHU.
['oMoreHHsle W TETEPOTEHHBIE PEAKIUHU. DK30TEPMHUYECKHE M SHIOTEPMUUYECKUE PEaKIINH.
TennoBoii 3¢ ekt xumuueckux peakiuid. TepMoxuMudyeckue ypaBHEHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIe peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHoOBUTENb W OKHCIeHHe. MeTon SJeKTpoHHOro OanaHca IS
COCTaBJICHUS] YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.

Ckopoctb xuMHMYeCKHX peaknuil. [loHATHE 0 CKOpPOCTM XMMHYECKUX pEaKIIHil.
3aBUCUMOCTh CKOPOCTH XHMHUYECKMX pEaKIMi OT pa3audHbIX (AKTOPOB: TPUPOJIBI



pearupyromux BELIECTB, UX KOHLEHTPALUU, TEMIIEPATypbl, TIOBEPXHOCTH CONPUKOCHOBEHMS U
WCITOJIb30BaHNs KaTaIN3aTOPOB.

O0patuMocTh XuMHYecKHX peakuuid. OOpatumble U HeoOpaTUMBIE PEAKIIHH.
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUSI.

Jemoncmpayuu. ITpuMepsl HEOOPATUMBIX pEAKIUNA, HIYIIUX C 00pa30BaHUEM OCAJKa,
raza WM BOJbL. 3aBUCHMOCTb CKOPOCTH pEaKIUU OT IMPUPOJbl PEATUPYIOIIUX BELIECTB.
B3anmMopeiicTBie pacTBOPOB CEPHOI KHCIOTHI C pacTBOpaMH THOCYJIb(aTa HATpUs pa3IHuHON
KOHLIGHTpAllUl U TeMIiepaTypbl. Mozenb KUISILIEro closl. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuMu OT MPUCYTCTBUS KaTalu3aropa Ha IPUMEpE PpasIoXKEHMs IEpOKCHIAa BOAOpOAa C
MOMOUIBIO JTMOKCUAA MapraHiia ¥ kKaranaspl. Mozens a3nekTposnusepa. Mojaenb 3JIeKTpOJI3HOM
BaHHBI JIJIs1 [TOJIyYEHUS] aFOMUHMSL. MOJIeNb KOJIOHHBI CHHTE3a aMMMaKa.

Jlabopamopuvie onvimel. Peakius 3amelleHHs MEAU KeJIe30M B PacTBOPE MEIHOIO
Kyrnopoca. Peakiun, uaymue ¢ o0pa3oBaHHEeM OCaJKa, ra3a WM BOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICUCTBUSL COJISTHOM KHCIOTBI C METAJUIaMHU OT UX HPHUPOAbL. 3aBUCHUMOCTb CKOPOCTHU
B3aUMOJICUCTBUSL IIUHKA C COJSTHOM KHCJIOTOM OT €€ KOHIIEHTpallUUh. 3aBUCUMOCTh CKOPOCTH
B3auMoaecTBus okcuaa meau(ll) ¢ cepHolt KMUCITIOTOM OT TeMIIEpPaTyphI.

Ilpogunvuvie u npogpeccuonanvrno 3nauumele 3nemenmot codeprcanusn. Iloustue od
3JIEKTPOJIN3€E. DIEKTPOIN3 PACIIaBOB. DJIEKTPOJIN3 PACTBOPOB. DIEKTPOIUTHUECKOE TOJyUCHHE
amomunus. [lpakTuueckoe npuMeHeHue 3nekTposnsa. ['anpBaHominacTuka. ['anbpBaHocTerus.
PaduHupoBaHue IBETHBIX METAIIIIOB.

Karaims. I'omorennsle n rereporeHHble karanusartopsl. [Ipomoropsl. Katainruueckue
a16l. THrUOUTOPBI.

[Ipon3BocTBO aMMHUaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHLHUIIBIL.

Tema 1.7. MeTasibl 1 HEMETAJLIIbI

Mertanabl. OcoOEHHOCTH CTPOCHHUST aTOMOB M KpucTaiioB. Dusnyeckue CBOWCTBA
MeTtayioB. Kiaccudukamuss MeTauioB MO pa3iWYHBIM TpH3HAKaM. XHWMHUYECKHUE CBOHCTBA
METAJIJIOB. DIEKTPOXUMUUECKHM PsiJl HAPSKEHHUI METaIJIoB. MeTannoTepMusl.

OO6mue criocoObl monydeHus: MeTauioB. [lorsTre o meraurypruu. [Tupomeramnyprus,
TUAPOMETAJUTYPTHUsl U dJIeKTpoMeTautyprus. CriaBbl YEpHbBIE U [IBETHHIE.

Hemetamibl. OcobeHHOCTH CTpoeHHs aroMoB. HemeTayibl — TpocThie BEIIECTBA.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT MX mnoJoxeHus B llepuogumyeckoil cucreme.
OKuCIUTENbHBIE M BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX TTOJIOKEHUS
B ALY 3JEKTPOOTPULIATEIBHOCTH.

Hemoncmpayuu. Konnekuus MetamioB. BzauMoaeicTBue METaIOB ¢ HEMETaIaMU
(>kenesa, IIMHKA U aFOMUHHUS C CEPOil, allFOMUHHUSI C HOI0M, CYPBMBI C XJIOPOM, TOPEHHE KeJe3a
B xJiope). ['openue metaminos. AmomuHorepmusi. Komnekuusa Hemetanios. ['opeHre HemeTanioB
(cepsl, hocdopa, yris). BeiTecHeHne MeHee akTUBHBIX TaJIOT€HOB U3 PacTBOPOB UX colieid Oolee
AKTHUBHBIMH TaJIOTE€HAMH.

Mopnens TpOMBIIIJIEHHOW YCTAHOBKH Ui MPOU3BOACTBA CEPHOM KUCIOTHL. Mozens neun
Uisi oOkura wu3BecTHsKa. KoOJUIEKIMM TPOAYKIMA CHUIUKATHOW TMPOMBIIUIEHHOCTH (CTEKIIa,
dapdopa, dasHca, IeMeHTa pa3TUYHBIX MAPOK U JIP.)

Jlabopamopnvie onvimobi. 3akanka U OTHycK ctainv. O3HAaKOMJIEHHE CO CTPYKTypaMu
ceporo u Oesnoro yyryHa. Paco3HaBaHue py/ skenesa.

Ilpogunvuvie u npogpeccuonanvno 3mauumvie rnemenmul cooepycanusa. Kopposus
METaJVIOB: XUMHUYECKas U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTbh CKOPOCTU KOPPO3UU OT YCIOBUM
oKpyxkarmiei cpeasl. Kiaccudukanusi KOppo3ud METaUIOB 10 PA3IUYHBIM TPU3HAKAM.
CriocoO0BbI 3aIUTH METALIOB OT KOPPO3UH.

[Tpon3BOACTBO UyryHa U CTaJH.

[Tonydyenne HeMeTaIOB (PPaKIIMOHHON MEPETOHKOM JKUIKOTO BO3AYyXa U AIEKTPOIH30M
PacTBOPOB MJIM PACTUIABOB JIEKTPOIUTOB.

CunukaTHasi TpOMBIIUIEHHOCTh. [Ipon3BOACTBO CEpHOM KHCIIOTHI.
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IIpakTnueckoe 3ansitue  NeS.  CocraBiieHME ~ ypaBHEHUM  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI.

IpakTnyeckoe 3anHsitue Ne6. PacueTsl M0 XUMHUYECKUM YPABHCHUSIM.

JlabopaTtopHoe 3ansiTue Ne2. CBOICTBa aJIOMUHUS U €r0 COCTMHECHUH.

JladopaTopHoe 3ansitue Ne3. CBolicTBa COCIMHEHHI XpoMma.

JlaGopaTtopHoe 3ansiTue Ned. CBolicTBa COCTMHCHUI MapraHiia.

JladopaTopHoe 3ansitue Ned. CBolicTBa COEIMHEHMI JKeme3a.
Kontpoabsnas pa6ora Ne 1o pasznmeny 1.

PA3JIEJ 2. OPTAHUYECKASA XUMMUSA

Tema 2.1. OcHOBHbBIC OHATHS OPraHUYeCKOil XMMHH U TEOPHsI CTPOEHUS] OPraHMYeCKHX
coeIuHEeHu

IIpeamer opranumyeckoil xuMuH. [IpuponHbIe, HMCKYCCTBEHHBIE U CHHTETHYECKHUE
opraHuueckue BeniecTsa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPraHUYECKUMH.

BanenTHOCTE. XMMHYECKOE CTPOCHUE KAK MOPSALOK COCJUHEHUs aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopusi crTpoeHuss opraHuyeckux coeguHenuii A.M. ByraepoBa. OcHOBHBIE
HOJIOKEHUS TEOPUHM XUMHUYECKOro crpoeHus. M3omepus u u3oMepbl. XuMudeckue Gopmyssl U
MOJIEJIA MOJIEKYJI B OPTaHUYECKON XUMHUH.

Knaccudpukanus opranmyeckux BemecTB. Kiaccudukanus BeLIECTB IO CTPOEHUIO
YIJIEPOJHOTO CKEJleTa M HATU4MI0 (YHKIMOHAIBHBIX rpymil. ['omonoru u romosnorusi. Havama
nomenknarypsl lUPAC.

Kunaccnpukanusi peakuuii B opraHmyeckod xumuu. Peaknum npucoennHeHus
(ruapupoBaHUs,  TAJOTEHUPOBAHMSA,  TUAPOTAJIOTEHUPOBAHUA,  ruaparanuu).  Peakuuun
OTLIEIUIEHU  (JeruJpupoBaHusi, JETUAPOTraJIOreHUPOBaHUs, Jeruaparanuu). Peakuuu
3aMenieHus. Peakiuu nsoMepusanuu.

Hemoncmpayuu. Monenu MOJIEKyJ TOMOJIOTOB X H30MEPOB OPraHMYECKUX COCAUHEHUM.
KagecTtBeHHOE OOHapykeHHME YIiIepoAa, BOJOpOJAa M XJIOpa B MOJIEKYJIaX OpPraHUYECKHX
COCIMHEHUM.

Jlabopamopnwie onvimoi. VI3roTOBIEHNE MOAEIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

Ilpogpunvuvie u npogpeccuonanvno 3nauumoie 3nemenmut cooepicanus. Ilonsarue o
cyoctpare M peareHTe. Peakuuu OKHMCIEHHS M BOCCTAHOBJICHMS OpPraHMYECKHUX BEIIECTB.
CpaBHeHue KiacCHU(pHUKAMU COEIMHEHUN M KiIacCU(PUKAUU PEaK[Uil B HEOPraHUYECKON u
OpraHUYEeCKON XUMUH.

Tema 2.2. YrineBoaopoabl U UX MPUPOAHBbIE HCTOYHUKH

AJIKaHBbI. AJIKaHbl: TOMOJIOTMYECKUH DS, HM30MEPUS W HOMEHKJIATypa AaJIKaHOB.
XVUMHYEeCKHE CBOMCTBa alkaHOB (MeTaHa, 9TaHAa): TOPEHHEe, 3aMeIleHHE, pasloKeHue,
nerugpupoBanue. [[pumeHeHne alkaHoB HA OCHOBE CBOWCTB.

AJIKeHbI. DTWJIEH, €ro mnoilyueHue (ACTUAPUPOBAHMEM »JTaHa, IeTNoJUMepu3alen
noymdTUIIeHa). [ 'oMoIornueckuil  psAsl, H30MEpHsi, HOMEHKIATypa aJIKEHOB. XHMHYECKUE
CBOICTBa HJTWUJIEHA: TOpPEHHE, KaueCTBEHHBbIE peakiuu (oOeciBeunBaHHEe OpPOMHOI BOABI U
pacTBOpa IMepMaHraHaTa Kajvs), TUApaTanus, noauMmepu3sanus. [[puMeHenne sTuiieHa Ha OCHOBE
CBOICTB.

JAuenbl u kayuyku. [loHsSTHE O JOUEHAX Kak YIrJI€BOJAOPOJAX C JIBYMS JBOWHBIMH
cBs3simu.  CompspKeHHbIE TueHbl. XHWMHUYECKHe CBoOWcTBa Oyramuena-1,3 u  um3ompeHa:
oOecrBeyrBaHe OPOMHOM BOJBI U MOJIMMEPHU3aUs B Kaydyyku. HaTypanbHbIN U CHHTETUYECKHE
Kay4yyku. Pe3una.

AJIKMHBI. AnleTHIeH. XUMHYECKHE CBOWMCTBA alleTHJICHA: TOpeHHe, 00ecIBeUnBaHHUE
OpOMHOI BOJBI, MPUCOSIUHEHHE XJOPOBOJOpOAa W TuapaTanus. [I[puMeHeHue areTuieHa Ha
OCHOBE CBOMCTB. MEKKIaCCOBAsI N30MEPHUS C AJIKaIUCHAMMU.
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Apenbl. benzon. Xumudeckue cBoicTBa O€H305a: TOpPEHHE, PEAKIMHM 3aMEeLICHUs
(ramorenupoBanue, HUTpoBanue). [[pumenenne 6eH3071a HA OCHOBE CBOMCTB.

IIpuponHble MCTOYHUKH YriaeBoAopoaoB. IIpupoaHelii ras: cocraB, IPUMEHEHUE B
Ka4yecTBe TOILINBA.

Hedts. CocraB u nepepadorka nedru. [leperonka nHedru. HedrenpoaykTer.

Jemoncmpayuu. I'openne MeTaHa, 3TUieHa, auerwieHa. OTHOLIEHUE METaHa, STUIICHA,
arieTniieHa u OeH30J1a K pacTBOpaM IMepMaHTraHaTa Kanus u OpomHoit Boze. [lomyuenue stunena
peakuuel aeruapaTalliy 3TaHONA, aleTHIIeHAa — TMIPOJIM30M KapOuia Kanblus. PasnosxeHue
Kay4dyKa [IpY HarpeBaHUU, UCIBITAHUE MTPOJYKTOB Pa3yIoKEHUs HAa HENpeAeabHOCTb. Komneknus
obOpasuoB Hedptu u HedrempoayktoB. Komnekuusa «KaMeHHBI yroap H  HPOAYKLUSA
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

Jlabopamopnuie onvimer. O3HaKOMIIEHUE C KOJUIEKIMEH 00pa3noB He(TH M MPOTYKTOB
ee nepepaboTku. O3HAKOMIICHHE C KOJUIEKLIUEH KaydyKoB U 00pa3aMu U3AEIHIA U3 PE3UHBI.

Ilpogpunvusvie u npogheccuonanvno 3nauumole rnemenmeul cooeprcanus. llpasuno B.B.
MapkoBuukoBa. Knaccupukanuss u HazHaueHHe KaydyykoB. Kiaccudukanus um Ha3HaYeHHE
pesuH. Bynkanuzanus kaydyka.

[lonyyenue amnerusieHa MNHUPOIM3OM METaHA M KapOMAHBIM crocoOom. Peakmms
HOJMMEpHU3alMy  BUHWIXJIOpHAA. [loOMMBUHMIXIOPUA M €ro npuMmeHeHue. Tpumepuzanus
areTusIeHa B OEH30JI.

ITonsatue o6 skcTpakuuu. BoccTaHoBnenue HUTpoOEH301a B aHWIUH. ['OMoJIornuecKkuii
pan apenos. Tonyou. HurpoBanue Tosryosna. Tportui.

OcHOBHBIE HaITPaBJIEHUs IPOMBIIUICHHON NepepabOTKH MIPUPOJHOTrO rasa.

[TomyTHBII HEPTIHOM ra3, ero nepepadoTka.

IIponiecchl MPOMBIINUICHHON MnepepaboTk He(pTH: KpeKuHr, pudopMuHr. OKTaHOBOE
YHCI0 OCH3MHOB M IETAHOBOE YMCIIO TU3EIHHOTO TOTUINBA.

Kokcoxumuueckoe Ipou3BOJCTBO U €r0 IPOTYKIIHSL.

IIpakTnueckoe 3ansaTHe Ne/. CTpoeHMEe M CBOHCTBa YIJIEBOJOpPOAOB. Pemenue
pacy€THBIX 3a/a4.

JlaGopaTopHoe 3ansite Ne6. [lonyueHue yriaeBogopo10B U H3y4eHHE UX CBOMCTB.

Tema 2.3. Kucjopojacoaep:xaniue opraHnyecKue coeTuHeHust

Cnuptel. Ilomydyenue »sTaHona OpoXXEHMEM TIJIIOKO3bl M THMJIpaTalued 3TUJIeHa.
I'unpokcunpHas rpynna kak GpyHkunoHanbHas. [ToHsiTHe 0 mpeaenbHbIX OJHOATOMHBIX CIIUPTAaX.
XUMHUECKHE CBOWCTBA 3TaHONA: B3aUMOJCHCTBHE C HaTpueM, 0O0pa3oBaHHME IPOCTBHIX H
CIOXKHBIX 3(QUPOB, OKHCIeHHE B anpiaeruj. [IpumeHeHne 53TaHONa Ha OCHOBE CBOWCTB.
AJIKOTOIM3M, €ro MOCIEACTBHS U IPEAYIPEKIACHUE.

I'muuepuH kak MpencTaBUTENb MHOTOAaTOMHBIX crnUpTOB. KadecTBeHHas peakius Ha
MHOr0aToMHbIe cnupThl. [IpuMeHenne rmnepuHa.

®enoJ1. Puznueckue U XUMUYECKUE cBoilicTBa (peHona. B3zaumHoe BiusiHME aTOMOB B
MoJieKyJie (eHoa: B3auMOIEHCTBHE ¢ THIPOKCUIIOM HATpUs U a30THOW kuciaoTol. [Ipumenenue
(deHoIa Ha OCHOBE CBOMCTB.

Aabaeruapl. [lonstue o6 anpaerupax. AjbAerugHas rpynna Kak (yHKIHOHAJIbHAs.
@opManbJIerul U €ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYIOIUN cnupT. [lodydeHue ambaernoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue popmMaibaeruaa Ha OCHOBE €ro CBONCTB.

KapOonoBbie kuciaotsl. [lonsTie o kapO0HOBBIX KHcinoTax. KapOokcuibHas rpymnmna Kak
dbyHKMOHaNbHas. ['oMonmornyeckuil psa MpelenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yenne kapOOHOBBIX KUCJIOT OKHCIEHHEM ajibJETHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHUCTIOTBI: OOIME CBOMCTBA C MHHEpPAIbHBIMU KHUCJIOTaMHU M peakuus HTepuUKalnu.
[TpuMeHeHrEe yKCYCHON KHMCIIOTHI HA OCHOBE CBOMCTB. BbIciIMe jKMpHBIE KMCIOTHI Ha IIPUMEpPE
MaJIbMUTUHOBOW U CTE€ApUHOBOM.
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Cao:xnble 3¢pupbl U xupbl. [lonyyeHne cnoXHBIX 3(UPOB peakiyen 3Tepuduranuu.
CrnoxHbIe 3(DHUphI B IPUpOE, UX 3HaueHue. [Ipumenenne cia0KHbIX 3UpOB HA OCHOBE CBOMCTB.

Kupsr kak crnoxuasie 3¢upsl. Knaccudukamnus xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne *K1upoB Ha OCHOBE CBOMCTB. MbLIa.

YriaeBoabl. YTieBoabl, WX Kiaccuukamus: MoHoOcaxapuisl (TIIOK03a, (pPyKTO3a),
JIrcaxapuibl (caxapo3a) v mojucaxapuibl (Kpaxmai U IeJUTI0II03a).

I'moko3a — BEmIECTBO € JBOMCTBEHHOW (PYHKIMEH — albAeruAOCHUPT. XHUMHUYECKHE
CBOMCTBA I'JIIOKO3bl: OKHUCIIEHUE B INIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIUPTOBOE
Opoxenue. [IpumeHeHune TJII0KO3bl HA OCHOBE CBOMCTB.

3HaueHue YIIeBONOB B JXMBOW IPHUpOJE M JKM3HM 4enoBeka. Ilomsarue o peakumsx
NOJMKOHACHCAlMM W THUJIPOJM3a Ha INpPUMEpPE B3aUMOINPEBpAIlEHUH: TIJI0OKO3a —>
IOJINCaXapu.

Hemoncmpayuu. OxucneHue crnupra B anbaerya. KadecTBeHHblE peakuMM Ha
MHOI'0aTOMHBIE CHUPTHL. PacTBOpUMOCTb (eHONa B BoJE IpU OOBIYHONW TeMmmepaType W Npu
HarpeBanuu. KauecTBeHHble peakiuu Ha ¢eHon. Peakiusi cepeOpsHOro 3epkaiia albIeTHa0B U
rroKo3bl. OKUCIICHUE ajbeTHI0B M TIIIOKO3bI B KUCJIOTY ¢ MoMoIibio ruapokcuaa memu(ll).
KagectBennas peaknus Ha kpaxmai. Komnekius 3pupHbIX Maced.

Jlabopamopuvie onvimpl. PacTBOpeHHE TINMIIEpUHA B BOJE M B3aUMOJECHCTBUE C
ruppokcugoM menu(ll). CoiicTBa yKCyCHOW KHCIOTBI, OOIIME CO CBOWCTBAaMH MHHEPAIHHBIX
KHCIOT. [loKa3aTeNIbcTBO HENPEAENBHOIO XapaKTepa KMIKOro Kupa. BzaumoaencTeue riroKo3sl
u caxapo3sl ¢ rugpokcuoMm Meau(ll). KauectBennas peakuus Ha kpaxmad.

Ilpocpunvuvie u npogpeccuonanvno 3nauumvle Inemenmol cooeprcanus. MeTUIOBBIN
CHUPT U €ro HCIOJIb30BAHWE B KA4ECTBE XMUMHYECKOrO ChIpbi. TOKCHMYHOCTH MeTaHoja U
IpaBUiIa TEXHUKM OE30HaCHOCTH NpH paboTe ¢ HUM. DTWIEHIJIMKOIb U €ro IMpHUMEHEHHE.
TOKCHYHOCTD STHIJICHTIIMKOJS U TIPaBUiIa TEXHUKU 0€301aCHOCTH MPH paboTe ¢ HUM.

[Tonyyenue peHona u3 NPOTYKTOB KOKCOXMMHUYECKOIO IPOM3BOJICTBA U U3 OEH30I1a.

[MonmmkonneHcamust Gopmaiberuna ¢ GeHosiom B (PpeHOI0)OPMATBACTUIHYIO CMOIY.
Aneranbaerun. I[lonsatue o ketoHax Ha npumepe aneroHa. [IpumeHeHue aleToHa B TEXHUKE U
IPOMBIIIJIEHHOCTH.

MHorooOpa3ue kKapOOHOBBIX KUCIOT (I1aBeeBas KMCI0Ta KaK ABYXOCHOBHAS, aKpUIIOBast
KHCJIOTa KaK HelpeieabHasi, 0eH30Has KUCIIOTa KaK apoMaTHIecKas).

[InenkooOpa3yromue Mmacia. 3aMeHa JKMPOB B TEXHHKE HEMHILIEBBIM CHIPbEM.
CHUHTETHYECKHE MOIOIIINE CPEJICTRA.

Mono4Hokucnoe OpoxkeHue TIoKko3bl. Kucimomonounsle mnpoaykTsl. CuiaocoBaHue
kopmoB. HutpoBanue nemitonossl. [Inpokcunus.

IIpakTnuyeckoe 3ansitne Ne8. PerieHne pacueTHbIX 3a/1adu.

JlabopaTopHoe 3ansaTue Ne7. M3yueHnue cBOMCTB CIUPTOB U (eHoa.

JlaGopatopHoe 3ansitne Ne8. IlonmyueHue anblIeruioB M KapOOHOBBIX KHCIIOT,
M3Yy4YEHUE UX CBOWCTB.

JlaGopatopHoe 3ansiTme Ne9. IlonyuyeHue cnoxHbeIXx 3¢upoB. CBoiicTBa MbLIA.
CaoiicTBa yrieBOOB.

Tema 2.4. A3zoTconepxaime opranudeckue coequnenusi. [loaumepsl

Amunbl. [lonstue 00 amuHax. Anudaruyeckue aMuHBI, HX KIacCUPUKALUA H
HOMEHKJIaTypa. AHWIHH, KaKk OpraHndeckoe ocHoBaHue. [lomydeHne aHwIMHA U3 HUTPOOEH307Ia.
[IpuMeHeHne aHWIMHA HAa OCHOBE CBOMCTB.

AMMHOKHCJI0TbI. AMUHOKHUCIIOTBI KaKk aM(oTepHble TUPYHKIIMOHAIbHBIE OpraHUYECKHE
COeIMHEHUsI. XUMUYECKHE CBOMCTBA aMHHOKHCIIOT . B3aUMOJICHCTBUE CO MIE0YaMu, KUCTIOTaMU
U JIpyr ¢ JApyroMm (peakuus MoJuKOHJeHcanuu). IlenTunHas cBSI3p W MOJIMIENTUIBL.
[IpuMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.
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Beaxu. IlepBuunasi, BTOpUYHAsA, TPETUYHAS CTPYKTYphI OeNKOB. XMMHUYECKHE CBOMCTBA
OenKoB: TOpeHHe, AeHaTypauus, TUAPOJIM3, LBETHbIE peakuuu. buonormyeckue QyHKIUU
OeNKOoB.

ITosumepsl. benku n nonucaxapuabl Kak OMONOIUMEPBHI.

[Tnactmaccel. Ilonyyenue nonuMepoB peakueil MoJUMEpU3aluu U MOJIMKOHIEHCAIUH.
TepMorulacTu4Hble U TEPMOPEAKTUBHBIE I1acTMacchl. [Ipencrasurenu niuacrmace.

Bonokna, ux xnaccudpukanus. I[lomyuenne BonokoH. OTAenbHBIE NPEACTABUTEIH
XUMHUYECKHX BOJIOKOH.

Jlemoncmpayuu. B3anMmoaeicTBie aMMHaKka M aHWJIMHA C COJISIHOM KHUCIOTOW. Peakuus
aHWIMHA ¢ OpoMHON BOmOM. [lokazaTenbCTBO HaMMuMsl (YHKIMOHAIBHBIX TPYII B pacTBOpax
aMHHOKHCIIOT. PacTBopeHue u ocaxkaenue 0enkoB. L{BeTHble peakimu 0enkoB. 'opeHne nTHIbero
1epa v LIEPCTSIHOM HUTH.

Jlabopamopnuie onvimul. PactBopenue 6enkoB B Boje. OOHapyxeHue OEITKOB B MOJIOKE
U B MsAcHOM OynboHe. JleHaTypauusi pactBopa Oeilka KypHHOrO siiilia CIIMPTOM, pacTBOpaMu
COJIEH TSDKEJIBIX METAJUIOB U IPU HarpeBaHUMU.

IMpopuabHbie u  NPoPecCHOHATIBLHO 3HAYMMbIEe  JJIEMEHTbl  COJEePKAHUA.
AMUHOKanpoHoBasi  kuciaota. KampoH Kak mpencTaBUTENb  MOJMAMMIHBIX — BOJIOKOH.
Hcnonb3oBanue  rugponusza  O€JIKOB B IIPOMBIIIIIEHHOCTH. [TonnBuHMIXIIOPU,
nonurerpadropstunen  (teduion). DeHomopopmanbAETHAHBIE IIacTMacchl.  Llemrymon.
ITpoMBILITIEHHOE IPOU3BOACTBO XMMHUYECKHUX BOJIOKOH.

IIpakTnueckoe 3anaTne Ne9. Perienue pacueTHbIX 3a7a4

JlabopaTopnoe 3ausitue Nel(. V3yuenue cBoiicTB OenkoB. Pacnmo3HaBaHue muiactmacc
Y BOJIOKOH.

KontpoabsHnas padora Ne2 no pazneny 2.

PA3JEJ 3.
IMpoexkTHpPOBaHNE TEXHOJOTHH METAJLUIYPIHH YePHBIX MeTaIoB (384)

Tema 3.1. BBenenue B crienuaabHOCTL MeTa/iyprus 4epHbIX MeTasios (104)

BBenenue (24). [IpoekTHas neATeIbHOCTh B paMKaxX M3y4yaeMOW AUCHUILUIMHBL. 3HAYEHUE
u3ydeHus jgucnuiuimabl  Juisi  ocBoeHus [ITICC3  crmenmanbHOCTH  MeTauTyprusi 4YepHBIX
METaJUIOB U OynyIieH mpodeccHoHaIbHOM IS TEIIbHOCTH.

[ToHssTHE METATYpTHMH KaK OTPACiM TPOMBINIUICHHOCTH W Hayku. llepuonusammst
UCTOPUU YETIOBEUECTBA U METAUTYprud. 3aKOHOMEPHOCTH B TIOSIBIEHHM U Pa3BUTUHU
MeTayTyprud. OCHOBHBIE BEXH B Pa3BUTHUH METAJUTYPTHYSCKOTO IMPOU3BOJICTBA.

CocTaB MeTamuTypru4eckoro npou3BoacTsa. Cxema Mpou3BOJICTBA CTAIIH.

MeTtamiasl (24). Poiap MeTaioB B JKHU3HU 4elioBeKa. VICTODHUS OTKDBITHS W U3VUECHUS
MetaiioB. Jlerennsl o Meramnax. CTpoeHre W oOlIME CBOMCTBA MeTaJUIoB. BHIBI M cocTas
JKeJIe30PVIHBIX MuHepasIoB. Jloosrua skesmesubix pvia. Mceropus ocBoernunss KMA

Uepnsbie 1 1ieTHbIE MeTaiibl. OcoOble CBOMCTBA METAIIOB

Metaavpru (24). Yyensle B 001acT MeTautyprud. Hanboisiee 3Ha4nMMbIe H300DETEHUS
W OTKDBITHA. JIfomm, cBS3aBIIHE XKU3HL C IMPOM3BOJCTBOM METAJJIOB. JIMHACTUM METaIVDIOB.
3HaTHbIe MeTauTypru OCKOJIBCKOTO AJIEKTPOMETAIUTyprudeckoro komounara. OxpaHa Tpyaa B
METAJLTyPTHH.

OcHOBHbIE TOHATHS CTAJEIUIaBUWIbHOIO mnpousBoacTBa (2u). Kiaccuduxanms
cranei. Buapl v BIUsHHE MOCTOSIHHBIX MPUMECEN HA CBOMCTBA CTaylel. BiausHue nerupyrommx
AJIEMEHTOB Ha CBOMCTBA cTajed. MapKupoBKa cTayiei.

[[uxToBble MaTepuansl Ay npousBoactBa ctanmu B JICII. TpeGoBaHus K HMIMXTOBBIM
Matepuanam. [ToHaTHe 0 METOIaxX pacueTa MUXTHl U MaTEPUAIBHOM OajaHCe TUIaBKU CTaJIH.

[TonstTre 00 OCHOBHBIX JTamax TexHojoruu mpom3BoacTBa ctanu B DCIIL. Cocras
obopynosanus DCIILI.

PoJib MeTaJIypruu B pa3BUTHH peruoHa (24).

Tema 3.2. llpoekTUpOBaHHe TeXHOJOrHYecKoro npouecca OMJI (284)

OcHoBbI npoekTHPOBaHUs (24). TpeOoBaHUS K CTPYKTYpe U OPOPMIICHHIO TPOEKTA.
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3ananue Ha npoexkTupoBanve (24). HHauBuayanbHOE 3aJaHHEe HAa MPOEKT.
PekomeHnyeMble HICTOYHUKH.

BoinosiHeHHe onmHcaTebHON 4acTU MPOeKTa (24.): XapaKTepUCTHUKa CTalIM 3aJlaHHON
MapKHU.

BoinosiHeHue pacyerHoii yactu mpoekra (104). Asnroputm pacuéra. TaOmudHbIe
dbopMaThl MpeicTaBICHUsI PE3yJIbTaTOB pacyera. Pacuérel. AHaNKU3 pe3yiabTaToB padOTHI.

CocTaBjieHHEe TEXHOJIOTHYECKOii CXeMbl POU3BOJACTBA CTAJIH 3aJaHHOI Mapku (44).

BoinoiHeHHe 3JIEKTPOHHOI mnpe3eHTanuu mnpoekta (4u). CTpykTypa M mpaBuiia
opopmiieHHs Tpe3eHTauu mpoekta. CTpykTypa JoKiaga 1Mo MpoekTy. Kpurepuu OICHKU
IIPOEKTA.

3amMTa NPOEKTAa TEeXHOJOrHYecKOro mnpouecca MNPOU3BOACTBA CTAIH 3aJaHHOI
Mapku (44).

Tembl pedepaToB (10KIAT0B), HHAUBUAYAJILHBIX IPOEKTOB
Pazneanr 1, 2

1. buorexHoOrKs ¥ TeHHAs MHXKeHepus — TexHoyioruu X XI Beka.

2.HaHOTeXHOJIOTHS KaK IPUOPUTETHOE HAINpaBJIEHUE PAa3BUTHS HAYKH W MPOM3BOJCTBA B
Poccuiickoit deneparumu.

3. CoBpemMeHHBIE METOBI 00e33apayKUBAHHS BOJIBI.

4. Annotponusi METaJlJIoB.

5. XKuznb u gesrenvHocTh JI.M. Menneneena.

6. «Ilepuonnyeckomy 3akoHy Oyaylee He TPO3UT PA3PyLICHUEM...)»

7. Cunres 114-ro snemenTa — TpuyM($ pOCCUHCKUX (PU3UKOB-AACPIINKOB.

8. 3otomnsl Bogopoza.

9. Hcnonp30BaHue painOaKTUBHBIX H30TOMOB B TEXHUYECKHX IIETISX.

10. PeHTreHOBCKOE U3JTy4YeHHE U €r0 UCIOIb30BAHUE B TEXHUKE U MEIULIMHE.

11. IInazma — 94eTBEPTOE COCTOSIHUE BEIIECTBA.

12. AmMopdHbIe BelecTBa B MIPUPOE, TEXHUKE, OBITY.

13. Oxpana okpykarmeil cpeapl 0T XUMHYECKOro 3arpsisHeHus. KonnyecTBeHHBIE Xa-
PAKTEPUCTUKHU 3arps3HEHUS OKPYKAIOLIEH CpeIbl.

14. TlpumeHeHue TBEPAOTO U ra3000pa3Horo okcuaa yriaepoaa (IV).

15. 3amuTa 030HOBOTO 3KpaHa OT XMMHYECKOT'0 3arpsi3HEHUSL.

16. I'pyboaucriepcHbIe CUCTEMBI, WX KJIACCH(HKAINSA W HCIIOJIB30BaHHE B MPOeccHo-
HaJIbHOU JEATEbHOCTH.

17. KocmeTrunueckue reinu.

18. [IpuMeHeHHe CyCIeH3Ui U AIMYJIbCUIl B CTPOUTENBCTBE.

19. Munepassl 1 TOpHBIE TIOPOABI KaK OCHOBA JIUTOCHEPHI.

20. PacTBOps!I BOKpyT Hac. THIBI pacTBOPOB.

21. Bopma kak peareHt u cpena sl XMMHUYECKOro Mmporiecca.

22. Kuznb u nestenbHocTh C. AppeHuyca.

23. Bxiag oTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPHH DJIEKTPOIUTHUECKOW TUCCOIHA-
LIUH.

24. YcTpaHeHHe )KeCTKOCTH BOJIBI Ha MTPOMBIIUICHHBIX MTPEIPUSTHSIX.

25. CepHast KMCI0Ta — «XJ1€0 XUMUYECKOH MPOMBIIIIIEHHOCTH.

27. Vcnonp30BaHWEe MHHEPATBHBIX KHCIOT HA PEATNPUATHIX PA3THIHOTO TPOQHIIS.

28. Okcupl M COJTU KaK CTPOUTENIbHBIE MaTepHAIBI.

29. Uctopus rurca.

30. [ToBapeHHasA COJIb KaK XUMHUYECKOE CBhIPhE.

31. MHOTONHMKII KapOOHAT KaIBIHS: B TIPUPOJIE, B IIPOMBIIIUIEHHOCTH, B OBITY.

32. Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

33. BupTyanbHO€ MOJIETUPOBaHUE XMUMHUYECKUX TPOIIECCOB.

34. DneKTposin3 pacTBOPOB JIEKTPOIUTOB.
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35. DIEKTPOIN3 PaCIUIaBOB IEKTPOIUTOB.
36.I1pakTnueckoe TPUMEHEHHE DOJEKTpoJM3a: papUHUPOBAHWE, TaTbBAHOIUIACTHKA,
raJlbBaHOCTETUSI.
37. Vicropust moy4eHUs U IPOU3BOJICTBA AIFOMUHUS.
38. DNIEKTPOINTHYECKOE MOTyYeHHE U pahUHUPOBAHUE MEIH.
39. XKuznp u gesarenbHOCTh [, [I9BH.
40.Ponp MeTaJUIOB B MCTOPUHU YEJIOBEUECKOW IMBHIIM3AIMU. VICTOpPHUS OTE4eCTBEHHOMN
yepHoU MeTautyprui. COBpeMEHHOE METAJUTYPrH4e€CKO€e MPOU3BOJICTBO.
41.VcTopusi OTE4YECTBEHHON LBETHON MeTaulypruu. Ponb MeTannoB M CIUIaBOB B
Hay4YHO-TEXHUYECKOM Mporpecce.
42. Koppo3usi METIIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.
43. NuepTHBIC WA 01aropoIHBIC Ta3bl.
44. Poxpaaronuiye cojii — rajJoreHsl.
45. Uctopus MIBEACKON CITUYKH.
46. Vctopusi BOSHUKHOBEHHSI M PA3BUTHUSI OPTAHUYECKOW XUMUH.
47. Kuznb u aesrenbHOCTh A. M. byTiieposa.
48. BuTtanusm u ero Kpax.
49.Posib OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHHHM U PA3BUTUU MHUPOBON OpraHU4ecKou
XUMUU.
50.CoBpeMeHHbIE PEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.
51.0Kkonoruueckue aceKkThl UCIOIb30BAHUSI YTIIEBOIOPOAHOIO CHIPBSI.
52.OKOHOMHYECKHE AaCHEKThl MEXAYHAPOIHOTO COTPYIHUYECTBA IO HCIOIb30BAHUIO
YIII€BOIOPOAHOIO CHIPBS.
53.Hctopust OTKpHITUS U Pa3pabOTKU T'a30BbIX U HE(TAHBIX MECTOpOXKIeHHUI B Poccuii-
ckoil dexpepanumu.
54. Xumus yriieBoAOPOJHOTO ChIpbs U MOsl Oy yias mpodeccusi.
55.¥YrneBo10poIHOE TOIIMBO, €0 BU/IBI M Ha3HAUCHUE.
56.CuHTeTHYeCKHE KayqyKU: UCTOPHS, MHOTOOOpa3ue 1 MEepCIeKTHUBBI.
57.Pe3nHOTEXHNYECKOE TPOU3BOJICTBO U €0 POJIb B HAYUHO-TEXHUYECKOM IIpOrpecce.
58.CBapouHO€e MPOU3BOJICTBO U POJIb XUMHUH YIIIEBOAOPOAOB B HEM.
59.Hedtr 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOHOTO MEXIYHAPOIHOTO CO-
TPYJIHUYECTBA.
Tembl coo01IEHN, TOKIA10B, NIPe3eHTAIUI
Pa3nen 3. [IpoekTHpoBaHue TEXHOJOTHH METANJIYPruM YePHBIX METAJJIOB
Bxitan Muxanna BacuneeBrnya JIoMOHOCOBa B METAJLTYPIHIO
Bxnan I'enpu Kopra B Metannypruto
Bxuan I'enpu beccemepa B meTamnypruro
Bxnan IIsepa-Omuns MapTeHa B METAITypruto
Bxnan ITasna [letpoBrua AHOCOBa B METAJLTYPTHUIO
Bxnan JImutpust KoncrantunoBuua YepHoBa B METaLLYPruto
Bxnan ITasna [letpoBrua AHOCOBa B METAJLTYPTHUIO
Bxnaa Ilons-JIyu-Tyccen Opy B METAILTypruto
Bxiang Muxanna KoncrantuHoBrnya Kypako B METaITypruro
0. Bxuag I1aBna [lerpoBruya AHOCOBa B METAJLTYPTHIO
11. Bxuan MiBana ITaBnoBuua bapaynHa B MeTaTypruto
12. Bxnan Anekcest AliekceeBrda YTapoBa B METALTyPTHIO
13. Uctopus pazsutus AO «Croiinenckuii 'OK»
14. Ucropus pazsutus AO «Jlebequuckuit 'OK»
15. Ucropus pazsutus AO OOMK
16. Uctpus pazsutust AO O3MM
17. Ucropus ocBoenuss KMA
18. XKenezopyaHble MUHEPAIIBI

RBoOoo~Nooa~wONE
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19. loaroToBka pyn K IIaBKe
20. JlToMeHHOE TTPOU3BOJICTBO

21. TIpon3BOACTBO METAITU30BAHHOTO CHIPhS

22. [Ipon3BOCTBO CTAJIM B MAPTCHOBCKUX TeYax
23. TIpon3BOACTBO CTAIK B KUCIOPOHBIX KOHBEPTEPaX
24. TIpon3BOICTBO CTANIM B 3JICKTPOJIYTOBBIX MeUax

25. BHeneuHnas 00paboTKa cTaan
26. CriocoObl pa3IuBKH CTAIN
27. JIuTeitHOE MPOU3BOJICTBO

28. IToporkoBast METaJLTyprust
29. Capka MeTalioB

30. INaiika MeTayIOB

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

PA3JIEJI 3. [IpoekTupoBaHHe TEXHOJIOTMH METAJLIYPIrUd YePHbIX METAJLIIOB
e [IpoekTUpoBaHUE TEXHOJOTMYECKON CXEMbI IIpou3BoACTBa ctanu Mapku 1101'13J1
e [IpoekTupoBaHHNE TEXHOIOTMYECKON CXEMbl TPOU3BOACTBA CTaI Mapku 60C2
e [IpoekTupoBaHUE TEXHOJOTHYECKON CXEMbI ITPOU3BOACTBA cTanu Mapku [IIX15

2. TemaTH4eckoe MJIAHUPOBAHUE

[Ipu peanuszanuu conepkanusi o01e00pa3oBaTeIbHON YI€OHON TUCHUIITUHBI «XUMUS
B mnpenenax ocBoenuss [IIICC3 na 06a3e OCHOBHOro oO0IIEro OOpa3oOBaHUS C MOJy4YEHHUEM
cpemHero oomero 00pa3oBaHus MaKCUMallbHas ydeOHass Harpy3ka 00yJaroInuXcsl COCTaBIISICT:
- o cneuuanbHocTAM CIIO TexHuyeckoro nmpoduis npodeccnoHanbHoro odpazoBanus - 164
yaca, W3 HUX ayauTopHas (oOs3arenbHas) Harpy3ka oO0yJaroIIMXCs, BKIIOYAs MPAKTHUYCCKUE H

nabopaTopHble 3aHATHS 164 — gaca.

TemaTnueckuii nu1a” 00meo0pa3oBaTeJbHON Y4eOHOH TMCHMILINHBI

Buo yuebnoii pabomot. Yuebnas naepyska, uac
Aydumopybze 3AHAMUSL. g § Bo e3aumodeticmsuu ¢ npenodasamenem
N
Cooeporcanue obyuenus ‘é’ 28 U3 Hux
) S 8 N PRy
g SRR 3
o) 3 N N x
NS S S )
S < | 85184 8
Qo
S sE| e8| iE B A
1) 3 8 Iy g 3 £ N %
5 :¥) 8 T E3 53| 8]
2 £ 32 SR|g8| "~
S S S S 2
= 3 X
ISH
Beenenne 2 2 2 - -
Paznes I. O0masi u Heopranmvyeckas 64 64 | a0 12 | 12
HMUsI
Tewma 1.1. OCHOBHBIE IOHATHS U 3aKOHBI | 6 6 4 2 -
Tema 1.2.Ilepuognueckuii 3aK0H U
[eprognyeckasi cuCTeMa XUMUYECKUX 6 6 4 9
nemeHnToB J[.11.MeHneneeBa u ctpoeHue
roma
Tewma 1.3. Ctpoenue BemiecTBa 4 4 4 - -
Tema 1.4. Boma. PacTBopHI. 6 5 4 9
JIEKTPOTUTHYECKAs TUCCOIUAIUS
Tema 1.5.Knaccudpukanus 14
COPraHUYECKUX COEANHEHNN U UX 14 | 8 2 4
BOIICTBa
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Tema 1.6. XuMuueckue peakimu 6 - 6 6 - -

Tema 1.7. Metajuibl 1 HEMETAIIIBI 22 22 | 10 4 8

Camocmoamenvnasa paboma

[ToaroroBka BBICTYIUIEHUH 110 3aIaHHBIM
eMaM, JTOKJIa/10B, pedepaToB, 3cce,
HMBHYyM/JIbHOTO ITPOEKTA C
CII0JIb30BaHUEM MH(POPMAITMOHHBIX

EXHOJIOTHI U JIp.

Pa3nen Il. Opranuyeckasi Xumus 60 - 60 | 44 6 10
Tema 2.1. OCHOBHEIE TOHATHUS 6 -
PraHUYeCKOW XMMHH U TCOPHUS CTPOCHHUS 6 6 - -

PraHUYECKUX COCTMHEHUMN

Tewma 2.2. YrineBogopoasl U UX 16 -

[PUPOIHBIE HCTOYHUKH

16 | 12 2 2

Tema 2.3. Kucnopopcoepxaiiue 22 -

PraHn4€CKUeC COCAUHCHUA

22 | 14 2 6

Tema 2.4. Azorcoaepxariue
pranuyeckue coequHeHus. [lomumepbl

14 | 10 2 2

Bneaydumopua}l camocmosimesibHasn

aboma

[ToaroroBka BRICTYIUIEHUH 110 3aIaHHBIM
eMaM, JTOKJI1a/10B, pedepaToB, 3cce,
HJIMBUIYAJIBHOTO ITPOEKTA C
CII0JIb30BaHUEM MH(POPMAITMOHHBIX

EXHOJIOTHI U JIp.

Koncynomayuu

HTorosoe 3ansaTue

Pa3nea Il IlpoexkTupoBanue 38 28

EXHOJIOTHH METAJIYPrUu YepHbIX 38 | 10

€TaJ1J1I0B

Tema 2.1. BBemenue B croenuaibHOCTH | 10 10 | 10
leTanayprusi YepHbIX METAIOB

Tema 2.2. [IpoexTupoBanue | 28 28

EXHOJIOT'MYCCKOro Imponecca METallllypruu 28

CPHBLIX MCTAJLJIOB

Bcezo

164 - | 164 | 96 18 22 28

126+38 126 | 86+
+38 10

XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM AeATEJbHOCTH CTYICHTOB

ConepkaHue oOydeHHUs

XapaKTepI/ICTI/IR'H OCHORHRIX RUTOR MEATETRHOCTH CTYIECHTOB
(Ha ypoBHE YUeOHBIX OCHCTBHUI)

BBenenune

BolllonHeHMe  XMMHYECKOrO0  JKCHEpUMEHTa B IOJHOM
COOTBETCTBUU C MpaBUIaMH 0€30I1aCHOCTH.

Habmronenue, bukcaiuss U ONUCAHUE  PE3yJIbTATOB
MIPOBECHHOTO DKCIIEPUMEHTA.

CoburoieHre MpaBWI SKOJOTUYECKH TPAMOTHOTO TMOBEACHUS B
OKpYXaroIlei cpee.

OueHka BIMSHUS XHUMHUYECKOTO 3arps3HEHUsi OKpyXKarolen
Cp€Abl HAa OpraH1u3M 4€JI0OBCKA U APYTHUEC JKUBBIC OPraHU3MBbI.
CobumoieHre mpaBuil 6€30MaCHOTO OOpAIlEHUs] C TOPIOYUMHU U
TOKCHUYHBIMU BEIIECTBAMH, TAO0OPATOPHBIM 000PY/TIOBAHUEM.
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[IpoBenenue CaMOCTOSITEILHOTO MOWCKa XUMHYECKON
uH(pOpMALIUM C UCHOJIB30BAHUEM PA3IMYHBIX HUCTOYHHKOB
(HAyYHO-TIONYJISIPHBIX HM3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Hatepnera). HMcmonb3oBaHWEe  KOMIBIOTEPHBIX
TEXHOJIOTHMH Uil 00pabOTKM ®W  Tepeaaud XUMHUYECKOUH
uH(MOpPMAIIUY U €€ MIPEICTABICHUS B Pa3IMYHBIX (popmax.
OO0BsiCHEeHHE XUMUYECKHUX SBJIICHHH, MPOUCXOAIINX B TIPHUPOJE,
OBITY M Ha IPOU3BOJICTBE.

Kpurtnueckas OIICHKA JIOCTOBEPHOCTH XUMHUYECKON
nH(pOpMaIINH, TTOCTYMAONIEH 13 Pa3HBIX HCTOYHUKOB.

Pazgen 1. O0mas u Heopranuveckass XuMus

Tema 1.1. OcHOBHBIE YMenue naBath ONpeiesieHUE U ONEPUPOBATh CIAEAYIOUIUMU XU-
MOHSITUS U 3aKOHBI MUYECKHUMH MOHATUSMU: BEIIECTBO, XUMUYECKUU FJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHbIE aTOMHAas M MOJICKYJIIpHAs MacChl,
WOH, JJIOTPOIHUS, U30TOMBI, BAJIEHTHOCTb, CTEIICHb OKUCIICHUS,
MOJIb, MOJISIDHAs Macca, MOJSIPHBIA 00BbEeM Ta3000pa3HbIX
BEIIECTB, BEHIECTBA MOJIEKYJSIPHOTO UM HEMOJIEKYJISIPHOTO
crpoenust. DopmynupoBaHHE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB U TOCTOSIHCTBA COCTaBa BELIECTB. Y CTaHOBKa
MPUYUHHO-CICACTBEHHON CBSI3U MEXIYy COACP)KaHUEM ITHX
3aKOHOB U HAIKMCAaHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.

VYcranoBka 3aBUCUMOCTH MEXIY KaueCTBECHHOM u

KOJIMYECTBEHHOM  CTOpPOHAMHM  XUMHUYECKMX OOBEKTOB U

MIPOIIECCOB.

Pemenne pacueTHBIX 3aJad MO XUMHYECKUM GopMylaM H

YpaBHEHUSIM
Tema YcTaHOBKa JBOJIOLMOHHOW CYIIHOCTH MEHJENEeBCKONM U
1.2.11epuoanueckunii COBPEMEHHON (POpMYyIIMPOBOK Ieproanueckoro 3akona J[. H.
3akoH H [lepuoanueckasi | MenneneeBa. OObsicHeHHE (U3MYECKOTO CMBICTIA CHUMBOJIUKH
CHCTEeMa XUMHUYECKHX MEePUOINYECKON TaOnuIbl XUMUYeCKuX diemeHtoB JI. U.
3JIEMEHTOB MenneneeBa (HOMEpPOB DSJIEMEHTa, TMEpHOJa, TPYNIbl) U
JA.A.MenaeneeBa u YCTaHOBKa MPUYMHHO-CJIEJACTBEHHOW CBSI3U MEXAY CTPOCHHEM
CTPOEHHE aTOMA aToMa M 3aKOHOMEPHOCTSIMM M3MEHEHHMsI CBOMCTB 3JIEMEHTOB U

00pa30BaHHBIX MU BEIECTB B MIEPUOJIaX U rpymmax.
XapaKkTepuCTUKA 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPUOI0B O UX
nostoxkenuto B Ilepunognueckoint cucreme J[. . Menneneesa.
VYcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMMUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00pPa3yIOLIUX UX XUMUYECKUX JIEMEHTOB.
ITpoBenenue CaMOCTOSITEIBHOTO IIOUCKA XUMHYECKON
uH(pOpMallMd C UCHOJIB30BAHUEM DPA3IUYHBIX HCTOYHHKOB
(HayyHO-TIONYJIIPHBIX M3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  WHrepuera). Vcmonb3oBaHME ~ KOMIBIOTEPHBIX
TEXHOJIOTUH 11 00paOOTKM M Mepefauyd  XHUMHYECKOi
nH(pOpPMaLIMU U €€ MPEICTaBICHHS B pa3InYHbIX (Ppopmax.

Kputnueckas OLICHKA JIOCTOBEPHOCTHU XUMUYECKON
nH(pOpMallH, MOCTYNAKNIEH U3 Pa3HbIX HCTOUHHUKOB.
Tema 1.3. Ctpoenne XuMHUYECKasi CBs3b, DIEKTPOOTPULIATEIBLHOCTb, BaJIEHTHOCTD,
BellecTBa CTENEHb OKHUCJIEHMS. XapaKTepUCTUKa BAXKHEWIINX THUIIOB

XUMHUYECKUX CBsI3eil W OTHOCHUTEILHOCTH JTOW THIIOJOTHH.
OO0BACHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
CTPOCHUS KPUCTAIUNIMYECKUX PEIICTOK.

IIpoBenenne CaMOCTOSATEILHOTO MOMCKa XUMHYECKOH
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nHpOpMaAIMM C WCIOJB30BAaHUEM PA3IUYHBIX HUCTOYHHKOB
(HAyYHO-TIONYJISIPHBIX M3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HHrepnera). Mcmonb3oBaHME  KOMIBIOTEPHBIX
TEXHOJOTHH anss  00paboOTKM ©  TMepeaayd  XUMHYECKOH
nH(pOpMaIY 1 ee IPEICTaBICHUS B Pa3IMYHBIX (popMax.
Kputnueckas OLICHKA JIOCTOBEPHOCTH XUMHYCCKOMN
nH(pOpMaIKU, TOCTYIAOIICH U3 Pa3HBIX UCTOYHHUKOB.

Tema 1.4. Bona. PacTBopbl.

PaCTBOpLI, QJICKTPOJUT KU HEIJICKTPOJIUT, IDJICKTPOJIHUTHUYCCKAAL

DJIEKTPOJIMTHYeCKAs nuccouuanus. PopMynupoBKa OCHOBHBIX TMOJOXKEHUI TEOpUU
AUCCOLUALMS ANEKTPOIUTUYECKON AUCCOLIUALINH.
BbimonHeHne  XMMHMYECKOTO — JKCIIEPUMEHTa B IOJIHOM
COOTBETCTBUH C IPAaBUIAMU OE30MIACHOCTH.
Habmronenue, dukcanuss U ONUCAHUE  PE3yJbTaTOB
MIPOBEICHHOTO SKCIIEPUMEHTA.
[TpoBenenue CaMOCTOSITEIBHOTO ouckKa XUMHYECKON
uH(pOpMAlMM C HUCHOJIB30BAHUEM PA3IMYHBIX HUCTOYHHKOB
(Hay4HO-TIONYJISAPHBIX M3JAaHUNA, KOMIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB  Hatepnera). HMcmonb3oBaHME  KOMIBIOTEPHBIX
TEXHOJOTHI ansg  o0paboTKM M Mepefayud  XUMHYECKOH
MH(pOpMAIMU U ee IPEICTABIICHUS B PA3JIMUHBIX (popMax.
YcTaHoBka 3aBHCHUMOCTH MEXIY KaueCTBEHHOU u
KOJMYECTBEHHON  CTOpOHAMU  XUMHUYECKMX OOBEKTOB U
MIPOLIECCOB.
Pemenne pacueTHBIX 3amad MO XUMHUYECKHUM (opMmyrnaMm u
YpaBHEHHUSIM.
OO0BsicHEeHHE XUMUYECKHUX SBJICHHUM, MPOUCXOSIINX B IPUPOJE,
OBITY U Ha IPOU3BOJICTBE.
OrmnpenenieHre  BO3MOXHOCTEH  MPOTEKAHUS  XMMHUYECKHX
MPEeBpaIICHUI B Pa3TUYHBIX YCIOBUSX.
CoOmroieHre MpaBUl SKOJOTUUECKH TPAMOTHOTO TOBEICHUS B
OKpY>KaroIleHn cpee.
OueHka BIMSHMS XMMHYECKOTO 3arpsi3HEHUS OKpYy’Karollei
Cpezbl Ha OpPraHu3M Y€JIOBEKA U JPYTUE )KUBbIE OPTAHU3MBI.
CoOmronenue mpaBuil 6€30macHOr0 OOpalieHusl ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JJA0OPATOPHBIM 000PYAOBAHUEM.
[TonrotoBKa pacTBOPOB 3a/laHHOI KOHIIEHTpAalMU B OBITY U Ha
IIPOU3BO/JICTBE.
Kpurtnueckas OIICHKa JIOCTOBEPHOCTHU XUMUYECKON
nH(OpMaIuU, TOCTYIAOIIEH U3 Pa3HBIX UCTOYHHUKOB.
Tema 1.5. XapakTepucThKa B CBETE€ ITOM TEOPUU CBOMCTB OCHOBHBIX
Kaaccudpuxanus KJIACCOB HEOPTaHUYECKUX COETUHEHMI.
HEOPraHU4YeCcKHX Hcnonp3oBanue B yueOHON U podeCcCUOHATbHON 1€ATEeIbHOCTH
COeIMHEeHHUI U uX XUMHUYECKUX TEPMUHOB M CHMBOJIUKH.
cBOJlicTBa Ha3Banne W3y4eHHBIX BEIIECTB IO TPHUBHAIBHOM WU

MEXKJIYHapOJHONU HOMEHKJIAType W OTPaKEHUE COCTaBa JTUX
COCTMHEHUH C MTOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpakeHHMe XHMMHUUYECKHX IPOLIECCOB C TOMOIIBIO YpaBHEHUU
XAMHUYECKHUX PEaKIUM.

BreimosiHeHMe ~ XMMHUYECKOTO  JKCIEPUMEHTa B TOJHOM
COOTBETCTBUU C IIPaBUIAMH O€30TTaCHOCTH.

Hab6nronenue, bukcarus H OITMCaHue pe3yabTaTOB
MIPOBEICHHOTO DKCIIEPUMEHTA.

20



[IpoBenenue CaMOCTOSITEILHOTO MOMCKa XUMHYECKON
uH(pOpMALIUM C UCHOJIB30BAHUEM PA3IMYHBIX HUCTOYHHKOB
(HAyYHO-TIONYJISIPHBIX HM3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Hatepnera). HMcmonb3oBaHWEe  KOMIBIOTEPHBIX
TEXHOJIOTHH JyIsi 00pabOTKM ®  Tepelaadyd  XUMHYECKOU
uH(MOpPMAIIUY U €€ MIPEICTABICHUS B Pa3IMYHBIX (opmax.
OO0BsiCHEeHHE XUMUYECKHUX SBJIICHHH, MPOUCXOAIINX B TIPHUPOJE,
OBITY M Ha IPOU3BOJICTBE.

OrnpeiesieHHe  BO3MOXKHOCTEH  MPOTEKAHUS  XMMHYECKHX
MpEBpAIICHUI B PA3IMYHbBIX YCIOBUSX.

CoOmroieHre MpaBUl SKOJOTHUECKH T'PAMOTHOTO ITOBEICHUS B
OKpYy>Karolei cpeje.

OneHKa BIHMSHUS XHMHYECKOTO 3arps3HEHHUs OKpYXKaromen
Cpe/ibl Ha OpraHU3M YEeJIOBEKa U JPYTHUE )KUBBIC OPTaHU3MBI.
ColOmronenne mpaBui 06€30macHOro oOpalieHus: ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckas OIICHKA JIOCTOBEPHOCTH XUMHUYECKON
nH(OpMaIKK, TOCTYIAINIIEH U3 Pa3HBIX HCTOYHHUKOB.

Tema 1.6. Xumunueckue
peakiumn

OxucnuTeNb U BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE,
TErIoBOKH 3((}EKT peakuu, CKOPOCTh XMMHUYECKOH peakKIuy,
KaTajan3, XMMUYeCKOe PaBHOBECHE.

OTpakeHne XMMHYECKHX IPOLECCOB C TOMOIIbIO YpaBHEHHI
XUMHYECKUX PEaKIIUu.

OObsicHeHHe CYIIIHOCTH XUMHYECKUX MIPOLECCOB.
Knaccudukanus XUMHUYECKHX  peakuil 10  pa3Iu4HbIM
NpU3HAKaM: YHCIYy W COCTaBy TMPOAYKTOB H PEarcHTOB,
terioBoMy  3ddexty, HampaBieHuto, (¢daze, HAUIMYHIO
KaTaJln3aTropa, W3MEHEHUIO CTENEHEeH OKHCICHHS JIIEMEHTOB,
00pa3yromux BelecTsa.

Knaccugukanuss BemecTB HM MPOIECCOB C TOYKH 3pPEHHS
OKHCIeHUsI-BoccTaHOBNEHHsI. COCTaBlIeHHE YpaBHEHUM peakiuii
C TIOMOIIIbIO METO/A IEKTPOHHOTrO OanaHca.

OOBsiCHEHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakuuu |
MIOJIOKEHUS XUMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB.
BbimonHeHne  XMMHUYECKOTO  3KCIIEPUMEHTa B IIOJIHOM
COOTBETCTBUM C IIPaBUIAMU OE€30MaCHOCTH.

Habmionenne,  ¢ukcauus W ONHCAaHUE  PE3yJbTaTOB
IPOBEIEHHOTO HKCIIEPUMEHTA.

[TpoBenenue CaMOCTOSTEIIEHOTO MOWCKAa  XHMHUYECKOH
UHGOpPMALlUM C HCHOJB30BAHMEM PA3IMUYHBIX HMCTOYHHKOB
(HayYHO-TIONYJISIPHBIX M3/IaHUM, KOMITBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB  Uurepnera). Hcmonp3oBaHME€  KOMIBIOTEPHBIX
TEXHOJOTHI A o0pabOTKM M Mepefayud  XUMHYECKOH
uHGOPMALIUHY U €€ TIPEICTABICHUS B PA3JIMUHBIX (popmax.
OOBsicHEHHEe XUMUYECKHX SIBIICHUH, MMPOUCXOISAIINX B MPUPOJIE,
OBITY U Ha IPOU3BO/ICTBE.

OnpeneneHre  BO3MOXHOCTEH  MPOTEKaHUS  XUMHUYECKUX
NPEBpAILCHUH B PA3TUYHBIX YCIOBUSIX.

CoOmrofieHre TpaBMIJI SKOJIOTHYECKH TPAMOTHOTO TIOBEICHHS B
OKpY>KaroleH cpee.

OneHka BIHMSHUS XHUMHYECKOTO 3arps3HEHHs OKpPYKaloIIeH
CpeZibl Ha OPraHu3M YeJIOBEKA U JIPYTHe )KUBbIE OPTraHU3MBbI.
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CoOmronenne mpaBuil 6€30macHOr0 OOpaIieHus] ¢ TOPIOYUMHU U
TOKCUYHBIMHU BCIICCTBAMHU, HaGOpaTOpHLIM 060py,[[0BaHI/ICM.
Kputnueckas OIICHKa JIOCTOBEPHOCTH XHUMHAYECKON
uH(OpPMAaIIKK, TOCTYNAIONIEH U3 Pa3HBIX HCTOYHUKOB.

Tema 1.7. MeTasiibl "
HEeMeTaJLJIbI

XapakTepucTuKa COCTaBa, CTPOECHUS, CBOWCTB, IOJIYYEHHUS H
MPUMEHEHUSI BAXKHEHIIMX METAUIOB U HUX COCAUHECHUM.
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOWCTB, IOJIYYEHHUS H
npuMeHeHus BaxHenmux Hemeramios (VIIL A, VI A, VA rpynmn,
a TaKxke azora u ¢ocdopa, yriepoja U KpeMHHUs, BOAOPOJA) U UX
COEIMHECHUM.

Hcnonp3oBanue B yueOHOU U podeCcCHOHAIbHON 1eATeIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue W3y4eHHBIX BELIECTB [0 TPUBUAIBHOM WU
MEXIYHAPOJAHOM HOMEHKJIATYpe U OTpPaXEHHE COCTaBa ITHX
COEIMHEHUH C MOMOIIBI0 XUMHUUYECKUX POPMYII.

OTpakeHHe XUMHUYECKHX IMPOILIECCOB C MOMOIIBIO YpaBHEHUU
XUMHUYECKUX PEAKIUH.

Krnaccudukanus BemEecTB W TPOIECCOB C TOYKH 3PCHUS
OKHCIIEHUA-BOCCTaHOBJIEHUs. COCTaBIIEHHE YPAaBHEHHUM peakuui
C TIOMOIIBIO METO/Ia AJIEKTPOHHOTO OajaHca.

BolllonHeHME  XMMHMUYECKOTO0  3KCHEpUMEHTa B IOJHOM
COOTBETCTBUU C IIPaBUIaMH O€30TaCHOCTH.

Habmronenue, bukcanus  u ONHMCaHUE€  pe3yJbTaToOB
MIPOBEICHHOTO SKCIIEPUMEHTA.

[IpoBenenue CaMOCTOSITEILHOTO MOHMCKa XUMHUYECKON
uHpOpMaAIMM C HCIOJIB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4HO-TIONYJISAPHBIX M3AAHUNA, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB  Hatepnera). HMcmonmp3oBaHWE — KOMIBIOTECPHBIX
TEXHOJOTHI ans  o0paboTKM M TMepefayud  XUMHUYECKOH
MH(pOpPMaLIMU U €€ MPEICTAaBICHHS B pa3InYHbIX (popmax.
¥YcranoBka 3aBUCUMOCTHU MEXIY KaueCTBEHHOM u
KOJJMYECTBEHHON  CTOpPOHAMHU  XHMHUYECKHMX OOBEKTOB W
IIPOLIECCOB.

Pemenne pacueTHBIX 3a7ad O XUMUYECKHM (opmyliamMm u
YPaBHEHUSM.

OObsicHEHHe XMMHUYECKUX SBJICHHMA, MTPOUCXOSAIIUX B TIPUPO/IE,
OBITY U Ha IPOU3BOJICTBE.

OmnpeneneHre  BO3MOXHOCTEM  MPOTEKAaHUs  XUMHUYECKHX
MIPEBPAIICHUI B PA3TMYHBIX YCIOBUSX.

CobuntoieHre MpaBWJI SKOJOTHYECKH TPAMOTHOTO TMOBEACHUS B
OKpYXaoIlei cpene.

OueHka BIMSHUS XHUMHUYECKOTO 3arps3HEHUsi OKpYyXKarolen
Cpe/bl Ha OPTaHU3M YEeJIOBEKA U JPYTHUE )KUBBIE OPTaHU3MBI.
CobumoieHre mpaBuil 6€30MaCHOTO OOpaIeHUsI C TOPIOYUMHU U
TOKCHUYHBIMU BEIIECTBAMH, TAOOPATOPHBIM 000PYI0BAHUEM.
Kpurnueckas OIIEHKa JIOCTOBEPHOCTHU XUMUYECKON
nH(OpMaIKU, TOCTYIAOIIEH U3 Pa3HBIX UCTOYHHUKOB.

Pasznea 2. Oprannyeckasi Xumms

Tema 2.1. OcHOBHBIC
MOHATHS OPraHUYECKOH
XHMHHU H TeOpus
CTPOCHHS OPraHUYeCKHX

@OopMyIMpPOBKA OCHOBHBIX IIOJIOKEHUH TEOPHUM XHMHUYECKOTO
CTPOEHHSI OpPraHUUYECKUX COETUHEHUI U XapaKTepUCTHKa B CBETE
TOW TEOPUM CBOWCTB OCHOBHBIX KJIACCOB OPraHMYECKUX
coeMHEeHUN. YriepoaHblii ckener, (yHKIMOHaJIbHas Trpynna,
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coeIuHEeHU

U30MEpHsi, TOMOJOIHMsA. YCTaHOBKA IPU3HAKOB OOIIEro M
pPa3IMYHOIO B TUIIOJIOTMM PEAKLUUN JUIsi HEOPraHUYECKOU W
OpPraHMYeCKON XUMHHU.

Kpurnueckas OLICHKaA JIOCTOBEPHOCTH XUMUYECKON
uH(pOpMaLKK, TOCTYNAOLIEH U3 pa3HbIX HCTOYHUKOB.

Tema 2.2. YrieBogopoabl
U UX NIPUPOJIHbIE
HCTOYHUKH

XapakTepucTuka COCTaBa, CTPOCHUS, CBOWCTB, IMOJY4YEHUS U
MIPUMEHEHUS BaXHEUIIMX KJIACCOB YIJIEBOJOPOJIOB (aJKAHOB,
[IUKIIOAJIKAHOB, AaJKEHOB, AJKWHOB, apeHOB) W WX HamOolee
3HAYMMBIX B HAPOJAHOXO35IMCTBEHHOM ILJIaHE MPEICTABUTEIICH.
Hcrionb3oBaHue B y4eOHOM U MPOGECCHOHAIBHOM JCSITCIBHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3zpanue M3y4eHHBIX BEHIECTB [0 TPUBUAJIBHONW WM
MEXKIYHapOAHON HOMEHKJIAType W OTPAKEHUE COCTaBa ATUX
COCJIMHEHUH C MOMOIIBI0 XUMHUECKUX POPMYIL.

OTpakeHHEe XMMHUYECKHX IPOLECCOB C IMOMOIIbI YpaBHEHHI
XAUMHUYECKUX PEaAKIIUH.

BeinmosiHeHME  XMMHUYECKOTO  SKCIIEPUMEHTa B TMOJHOM
COOTBETCTBUU C IIPaBUIaMH O€30TaCHOCTH.

Hab6nronenwue, bukcarus  u ONMCaHUE  pe3yJbTaTOB
MIPOBEICHHOTO SKCIIEPUMEHTA.

[IpoBenenue CaMOCTOSITEILHOTO MoucKa XUMHYECKON
HHPOPMAIIMA C HCHOJB30BAHUEM Pa3JIUYHBIX HCTOYHHUKOB
(HAyYHO-TIONYJISIPHBIX HM3JaHUH, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB  Hatepnera). HMcmonmp3oBaHWe  KOMIBIOTECPHBIX
TEXHOJIOTHMH JuIsi 0OpabOTKM ®  Tepeladyd  XHMHYECKOM
MH(pOpMaIMKU U ee IPEICTABIICHUS B PA3JIMUHbBIX (popMax.
VYcranoBka 3aBUCHUMOCTH MEXY Ka4eCTBEHHOM u
KOJMYECTBEHHON  CTOpOHAMU  XUMHUYECKMX OOBEKTOB U
MPOIECCOB.

Pemenne pacueTHBIX 3a7ad O XUMUYECKHM (opmylaMm u
YpaBHEHUSM.

OO0BsicHEeHHEe XUMUYECKHUX SBJICHUM, MPOUCXOSIINX B TPUPOJE,
OBITY M Ha MIPOU3BOJICTBE.

OrmpeznesieHe  BO3MOXHOCTEH ~ MPOTEKAHUS ~ XUMHUYECKHUX
MPEBPAILICHUH B PA3JIMYHBIX YCIOBUSIX.

CobmroieHne MpaBMJI SKOJOTHYECKH TPAMOTHOTO TMOBEACHUS B
OKpYXaoIlei cpene.

OlrieHKa BJIMSHUSL XUMHYECKOTO 3arps3HEHUS OKpYKarollen
Cpe/bl Ha OPTaHU3M YEeJIOBEKA U JPYTHUE )KUBBIE OPTaHU3MBI.
CobmoieHre mpaBuil 6E€30MAaCHOTO OOpaIlleHUs] C TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMH, TAOOPATOPHBIM 000PY/TIOBAHUEM.
Kputnueckas OIlCHKA JIOCTOBEPHOCTH XUMHUYECKON
nH(pOpMaIuy, TOCTYIAOIIEH U3 Pa3HBIX UCTOYHHUKOB.

Tema 2.3.
Kucaopoacoaep:kamme
OpraHuvecKue
coeUHEHHUS

XapakTepucTuka COCTaBa, CTPOCHUS, CBOWCTB, TOJYYCHHUS H
NPUMEHEHHUS BAKHEUIIMX TMPEACTABUTENCH JIPYIHX KJIacCOB
OpTraHWYEeCKUX COCIWHEHHWH: METaHOJa W DTaHOJA, CIIOXKHBIX
5GUpPOB, IKUPOB, MBUI, ampAeTUIOB ((OpManbAECTHAOB U
areraigbAeruia), KEeTOHOB (areToHa), KapOOHOBBIX KHCJIOT
(YKCYCHOM KHUCIOTBI, Ui €CTeCTBEHHO-HAy4YHOTO Mpodums
MPEACTaBUTENCH JPYruX KIAcCOB KHCJIOT), MOHOCaxapHJIOB
(rmroko3bl),  aucaxapuzoB  (caxaposbl),  MOJUCaXapujioB
(kpaxMaJa U HEeJITI0JI03bl).
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Hcnonb3oBanne B yueOHOM U MPOPECCHOHATHHON JACSITEIBHOCTH
XUMHYECKUX TEPMUHOB ¥ CHMBOJIUKH.

Haspanue W3y4eHHBIX BEHIECTB IO TPUBHAIBHON WU
MEXIYHAPOJAHOM HOMEHKJIAType U OTpPaKEHUE COCTaBa ITUX
COEIMHEHUH C MOMOIIBI0 XUMHUUYECKUX POPMYII.

OTpakeHuE XUMHUYECKHX TPOIECCOB C IMOMOIIBI0 ypaBHEHUN
XUMHUYECKHUX PEaKIIH.

BeImonmHeHNEe ~ XMMHYECKOTO  JKCIIEPUMEHTa B IOJIHOM
COOTBETCTBUU C MpaBUIaMH 0€30IaCHOCTH.

Habmronenue, dukcaiuss U ONUCAHUE  PE3yJIbTATOB
IIPOBEJICHHOT'O SKCIIEPUMEHTA.

ITpoBenenue CaMOCTOSITEILHOTO MOWCKA XUMHUYECKON
uH(pOpMallUd C HUCHOJb30BAHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4IHO-TIOMYJISIPHBIX H3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Hutepnera). Mcnonp3oBaHue  KOMITBIOTEPHBIX
TEXHOJOTUH aisg  00paboTKM ® mepefadyd  XUMHUYECKOM
nH(pOpPMaIIUU U €€ MPEICTABICHHS B pa3InYHbIX (popmax.
VYcraHoBka 3aBUCHMOCTH MEXTY KaueCTBECHHOU u
KOJIMYECTBEHHOW  CTOPOHAMH  XUMHUYECKMX OOBEKTOB U
MIPOLIECCOB.

Pemenne pacueTHBIX 3amad MO XUMHYCCKHM (OpMyliaM H
YpaBHEHHUSIM.

OOBSICHEHHE XMMHUYCCKHUX SIBJICHHM, MMPOUCXOISAIINX B MPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

OnpeneneHne  BO3MOXKHOCTEH  TPOTEKAaHUS  XMUMHYECKUX
MPEeBpaIIeHUI B Pa3TUYHBIX YCIOBUSX.

CoOuroieHre TTpaBWI 3KOJIOTUYECKH TPAMOTHOTO IOBEACHUS B
OKpYXaroIe cpee.

OneHka BIMSHHS XHMHUYECKOTO 3arps3HCHUS OKPYKaIomei
Cpelbl Ha OPraHMU3M YeJIOBeKa U IPYTHe KUBbIE OPTaHU3MBI.
CobutoieHne mpaBuil 6€30MAaCHOTO OOpAalllEHUs! C TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JJA0OPATOPHBIM 000PYAOBAHUEM.
Kputnueckas OLICHKA JIOCTOBEPHOCTH XUMHYECKON
nH(pOpMaIIH, TOCTYMAONIEH U3 Pa3HBIX HCTOUHUKOB.

Tema 2.4.
A3oTcoaepxkamme
OpraHuveckKue
coeqnnenus. Ioaumepnl

XapakTepucTHUKa COCTaBa, CTPOCHHUS, CBOWCTB, IMOJY4YEHUS U
MPUMEHEHUS] BAXKHEHIIMX TMpEJICTaBUTEIEH JPYyTHMX KIJIACCOB
OpraHWYEeCKUX COCIMHCHHWI: aHWIMHA, aMHHOKHCIIOT, OEJKOB,
HWCKYCCTBEHHBIX U  CHHTETHYECKHUX  BOJIOKOH, Kay4yKoOB,
mwiactMace. Vcnosnbp3oBanue B y4eOHOM M mpodeccruoHanbHON
JIeITEIIbHOCTH XUMUYECKUX TEPMUHOB M CUMBOJIUKH.

Ha3anue W3ydeHHBIX BEHIECTB MO TPUBHAIBHOW WM
MEXJIYHapOJHONU HOMEHKJIAType U OTPAKEHUE COCTaBa JTUX
COCTMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpakeHHue XUMHUYECKHX IPOLIECCOB C MOMOIIBIO YpaBHEHUU
XAMHUYECKHUX PEaKIUM.

BreimosiHeHMe ~ XMMHUYECKOTO  JKCIEPUMEHTa B TOJHOM
COOTBETCTBUU C TIPaBUIAMH O€30TTaCHOCTH.

HaOmronenue, dukcarus i OIICaHHE pe3yabTaTOB
MIPOBEICHHOTO DKCIIEPUMEHTA.

[IpoBenenue CaMOCTOSTEILHOTO MOMCKa XAMUYECKOM
nHpOpMaAIMM C WCIOJB30BAaHUEM PA3TUYHBIX HCTOYHHKOB
(Hay4YHO-TIONYNSIPHBIX M3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
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pecypcoB  HHrepuera). Vcmonb3oBaHME  KOMIBIOTEPHBIX
TEXHOJOTHH s 00paboTKM ©  Tepeaayd  XUMHYECKOH
uH(pOpPMaLIMU U ee MPEICTaBICHHS B pa3InYHbIX (Popmax.
VYcranoBka 3aBUCUMOCTH MEXIY KaueCTBEHHOU u
KOJIMYECTBEHHOM  CTOpPOHAMM  XUMHUYECKMX OOBEKTOB U
MIPOLECCOB.

Pemennie pacueTHbIX 3aJad MO XUMHYECKUM GopMylaM H
YpaBHEHUSM.

OObsicHEHHEe XUMHYECKUX SIBJICHHM, MPOUCXOSAIINX B IPUPO/IE,
OBITY M Ha IPOU3BOJICTBE.

OmnpeneneHne  BO3MOMKHOCTEH  MPOTEKAaHUS  XUMHYECKHX
MIpEBpAIICHUI B PA3IMYHBIX YCIOBUSX.

CobutoieHre MpaBWl 3KOJOTHYECKH T'PAMOTHOTO IMOBEACHUS B
OKpY>Karolei cpeje.

OueHka BIMSHUS XHMHYECKOTO 3arpsA3HEHUs OKpYyXKarolen
Cpe/ibl Ha OpraHU3M YE€JIOBEKa U JPYTHUE )KUBBIC OPTaHU3MBI.
CobumroieHne mpaBuil 6€30MaCHOTO OOpAaIlEHUSI C TOPIOYUMHU U
TOKCUYHBIMU BEUIECTBAMH, TAOOPATOPHBIM 000PYIOBAHUEM.
Kputnueckas OLICHKA JIOCTOBEPHOCTH XUMHYECKOU
nH(pOpMaIH, MOCTYMAONIEH U3 Pa3HbIX HCTOUHUKOB.

Pa3nes 3. [IpoekTHpoBaHNe TEXHOJTOTHH METAJLTYPIrUH YePHBIX METAJLIIOB

Tema 3.1. VYcBoenue TpeboBaHuil K 00ydeHHIo, paboTe C HCTOYHHKAMH
Beenenue B UHGOPMALIUU U IPOEKTUPOBAHUIO

CrenuaJIbHOCTh AKTyanu3anus 3HaHHM 0 MeTaJIax, UX CTPOCHUH U CBOMCTBAaX
Merajuryprust 4epHbIX O3HakomJIeHUE c o0muMH " OTJINYUTEILHBIMA
METaJJI0B XapaKTepUCTUKAMU YEPHBIX METAJLJIOB

IIpencrasienmne wuHpOpManmu 00 M300peTEeHUAX U
OTKPBITUAX  YYeHBIX B  00JaCTH  MeTaJIIypPruHu.
XapaKkTepucTuKa Ka4vecTB JIIoe, 3aHSTHIX
IIPOU3BOACTBOM  MeTatoB.  Ommcamme — TUHACTHI
MeTaJLIyproB. 3HAKOMCTBO C TpeOOBAHUSMH OXPaHBI
TpyAda B MeTallypruu

O3HaKOMIJIEHHE C OCHOBHBIM 000PY/IOBAHHEM CTAJIETLIABHIBLHOTO
POM3BOJICTRA.

OsHakoMIIEHHE C TEXHOJOTHIECKUMHU OIepaIisIMu,
BBIIOJIHAEMBIMH ~ Ha  KaXIOW CTaguM  TEXHOJOTHYECKOTO
IpoIiecca IMPOMU3BOJICTBA YEPHBIX METAIIIOB.

Tema 3.2. W3ydeHnue mopsanka u TpeOOBaHUIN K MPOSKTHPOBAHHIO, COCTaBY
IIpoekTpoBaHme IIPOEKTa U €ro IMPE3CHTALIUNA

TEXHOJOTHI€CKOro CocraBiieHue XapaKTECPUCTHKHU CTaIH 3aJlaHHON MapKH. Pacuer
nponecca MeTaluIypruv MacChl IHUXTOBBIX MaTepuaioB s mpousBoacTBa 150 ToHH
YEPHBIX METAJIOB CTaJv 3aJaHHOM MapKH.

NHauBuayabHOE NTPOEKTUPOBAHME TEXHOJOTMYECKOM CXEMBI
IIPOU3BOJICTBA CTAJIM 3aJaHHOW MApKH.

3. YueOHO-MeTOANYECKOE M MATEPHATBHO-TeXHUYECKOe 00ecnedeHne MPorpaMmMbl
o0meodpa3oBaTebHOH YU4eOHOM JMCIHIIIHHBI

OcBoenne mporpammbsl 00I€00pa30BaTENbHON y4eOHOM JUCHUIUIMHBL  «XHUMUSI»
npeanonaraet Hanmnuue B OIIK, peanm3yromiem o0pa3oBaTenbHYIO MPOTPAMMY CPETHETO OOIIErO
obOpazoBanust B mpenenax ocBoeHuss OIIOIT CIIO (IMIICC3) na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusl, yueOHOTO KaOMHETa XUMUH.
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B xabunere npucyTcTByeT:

1. KommiekT crienuanu3upoBaHHON MeOenu Ui MpenoaBaTens
2. KoMITIeKT crienann3upoBaHHON Mebenu 1y oOydaronuxcs Ha 34 mocaouHbIX MecTa
3. Jlocka HacTeHHas
4. KoMIuiekT Tabnwil 1o o01eid, HeOpraHu4ecKoid, OpraHnYeCKON XUMUU
5. Yuebnsie Tabmuis! "CtpoeHue BemecTra'
6. Cexuuu Ut TaOJIHLL
7. Ctenapl nHOOPMAIIMOHHBIC

- [Iepuoguyeckas cucrema anementoB .M. Menneneena

- Tabnuia pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUI B BOJIE

- DJIEKTPOXUMUYECKUI s/l HANPSIKEHUM METaNIOB

- KonnuecTBeHHbIe BETUYUHBI B XUMUN

- [IpaBuna TexHuKH OE30MACHOCTH TPY/Aa B KAOMHETE XUMHH
8. ITopTpeThl y4eHBIX XUMUKOB
9. BEITsKHAS M IPUTOYHAS BEHTUJIISIUS
10. IIpuGop a5t OMBITOB MO XUMUU C SIEKTPUUECKUM TOKOM
11. HabGop Mozerneli aTOMOB JUIsi COCTaBIICHHS MOJIETIEH MOJICKYJI OPTaHHYECKUX BEIIECTB
12. Xumunueckas nocyzaa
13. BcnomorarenbHoe 000py0BaHNE
14. Crnenonexna: xaiaaThl
15. Komnsrorep HP 3500 ProMT+monuTop 19,5 LED LSD Philips 203V5LSB26
16. Mynsrumenua-npoektop BenQ515
17. Dxpan Hacrennsiit Crangapt 160*160 Tum MW/1
18. IIporpammHOE 0OECTICUCHHE:
- Microsoft Windows 7 (mumen3us Ne61046615, aBTOpM30BaHHBI HOMEp JUICH3MATA
91049631ZZE1410)
- Microsoft Office 2003 (nmuuensus Ned1764220, aBTOpU30BaHHBIA HOMEp JIMIIEH3MATA
61748179ZZE0902)
- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JIutiensuonnoe cornamenne Ne JJOA300419/1-1/175)

B Oubnuoreunsiii  (oHA BXOAAT Y4YEOHHMKH, YYEOHO-METOIUYECKHH KOMILIEKC
muctuminael  (YMK]I), oOecrieunBaromyie OCBOEHHE YUe€OHOW JAUCHUIUIMHBL  «XUMUS»,
PEKOMEH/I0BaHHblE WM  JOMNYIIEHHblE JJIi  MCHOJb30BaHUS B  MpodeccroHalIbHbIX
00pa30BaTEeNbHBIX OpPraHMU3aALUAX, PEATU3YIOIIUX 00pa30BaTENbHYIO IPOrpaMMy CpEIHEro
obmero oopazoBanus B npezenax ocsoeHus OIIOIT CITO (ITITCC3) na 6a3e 0CHOBHOTO 00IIEro
o0Opa3oBaHusl.

bubnuoreunsiit GoHA MOXKET OBITH JOMOJHEH XMMHUYECKOH SHIMKIONEAUEH, CIpaBod-
HUKaMU, KHUTaMH JUTsl YTEHHS 10 XUMUU.

B mporecce ocBoeHusi mporpaMmMbl 00111€00pa30BaTEIbHOM yUeOHOW JUCITUTIIIMHBI
«XUMHS» CTYIEHTHl UMEIOT BO3MOXKHOCTH JOCTYIAa K AJIEKTPOHHBIM YU4eOHBIM MaTepHaiaMm o
XUMHH, UMEIOIUMCS B CBOOOJHOM JOCTyne B ceTH VHTepHeT (PJIEKTPOHHBIM KHHTAM,
MPaKTUKyMaM, TECTaM U Jp.).

4. AUudopmanuoHHoe odecnieyeHue 00y4eHust
JInteparypa JIfl CTYAeHTOB
1. Tabpuensu O.C, OctpoymoB W.I'. Xumus g npodeccuit M crenuaibHOCTEH
TEXHUYECKOro  mnpoduis: y4eOHMK JUId  CTYACHTOB  YUPEXKICHHM  CpeaHero

npodeccuonansuoro obpazosanus / O.C.I'abpuensn, U.I'.OctpoymoB.- 5 usn., crep. —
M.: U3narensckuii eHTp «Akaaemus», 2017.- 272 c.
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2.

3.

ogakrwpE

I'muaka, H.JI.OGmas xumus: yuebnoe mocodue / H.JLI'munka. — M3n.crep.- Mocksa:
KHOPYC, 2017.-750 c.- (Cpennee npodeccrnonansuoe odpazoBanue). ISBN 978-5-406-
05620-2

Epoxun FO. M. Xumus 11t mpodeccuii U CenuaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAayyHOro  mpodwiel : yu4eOHHWK sl CTyH. YYpekIeHui cpen. mpod. obOpasoBanwus /
IO.M.Epoxun, W.b.KoBaneBa. — 7-¢ wu3nm., crep. — M.: H3-matenbCkuii IEHTP
«Axagemus», 2020. — 496 c. ISBN 978-5-4468-9004-0 https://www.academia-moscow.ru
["abpuensu O. C. EcrectBo3Hanue. Xumus : y4eO. Ui CTYI. YUPESXKICHHUH cper. mpod.
obopazoBanuss / O. C. Tabpuensn, WM. I'. OctpoymoB. — 6-¢ m3d., crep. — M.:
M3narensckuit neHTp «Axamemus», 2020. — 240 c., [8] c. uB. Bkia. ISBN 978-5-4468-
9198-6 https://www.academia-moscow.ru

Jlureparypa /i npenogaBaresei

Oenepanpubiii 3akoH oT 29.12.2012 No 273-®3 «O06 obOpazoBanuu B Poccuiickoit
Oenepanuny» (B pen. DenepanpHbix 3akoHoB 2013 - 2014 r1T.,c HM3MEHEHUSIMH,
BHeceHHbIMU DezepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145 - @3, B pel. OT
03.07.2016, ¢ uzm. ot 19.12.2016.)

[Ipukaz MunucrepctBa oOpazoBaHuss M Hayku PO ot 17.05.2012 Ne 413 «OO0
YTBEpXKJIEHHH (heepaibHOTO TOCYIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAAPTa CPEIHETO
(mosHOTO) 00IIIETO 00pa30BAHMSY.

[Ipuka3 MunuctepctBa oOpazoBanus u Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHUH
U3MEHEHUH B (enepalibHblil roCyAapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT CPEAHETO
obmiero oOpasoBanusi, yTBepkIEHHBIN [Ipukazom MunucrepcTBa 00pa3oBaHus U HaAyKH
P® o1 17.05.2012 Ne 413»

[Tucemo J[lemapTraMeHTa TOCYIapCTBEHHON MOMUTHKUA B cdepe MOATOTOBKH pabouux
kagpoB u JIIO Mwuno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHnmanuu 1o
OpraHM3aly IOJy4yeHus cpeaHero olmero oOpa3oBaHUs B IPENElax OCBOCHHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeaHEero IMpodeccnoHanibHOro 00pazoBaHusi Ha 0ase
OCHOBHOT0 0011ero o0pa3oBaHus ¢ yueToM TpeOoBaHUH (henepaabHbIX TOCY1apCTBEHHbBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U MOJy4yaeMOH NMpodeccuy WK CIeNUaIbHOCTH CPEIHETO
PO eCCUOHATBHOTO 00PA30BAHUSY.

IIpumepHass ocHOBHas oOpa3oBaTesibHasi MpOrpamMMma CpeaHero oouiero oOpa3oBaHMUS,
0J100peHHas peleHneM (peneparbHOro yueOHO-METOINYECKOT0 00bEIMHEHHS TIO 00IIEMY
obpazoBanuto (poTokon ot 28 uroHs 2016 r. Ne2/16-3).

HNurepHer-pecypcsl

www.hemi.wallst.ru (O6pa3oBarebHbIN CAaUT IS IIKOTBHUKOB «XUMHUSI»).
WWW.chem.msu.su (DnekTpoHHast OHOIMOTEKA MO0 XUMHH).
www.1september.ru (metToguyeckas rasera «llepBoe ceHTIOPs»).
WWW.hvsh.ru (xypran «XuMus B IIKOJIEY).

WWW.hij.ru (GxkypHaim «XuMUs 1 KHU3HBY).

www.chemistry-chemists.com (35eKTpOHHBIH KYpHAT «XUMUAKHA U XUMHUS).
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