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[NOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma pa3zpaboraHa Ha OCHOBE:

- Tpeboanuit ®I'OC cpennero obuiero obpaszoBaHusi, ¢ ydetoMm I[IpumepHoit
OCHOBHOM 00pa3oBaTelIbHOW MporpaMMbl CpeIHEro oO0uero oo6pa3oBaHus,
0JI00peHHOH pelieHrneM (eneparbHOT0 yueOHO-METOIUYECKOTO O0BEAMHEHUS 110
obmiemMy oopa3oBan#uio (MMPoTOKOJT OT 28 mtoHs 2016r. Ne 2/16.

-Ha OCHOBAaHMM NPHUMEPHOW MPOrpaMMbl Y4eOHON JIUCHUIUIMHBI «XUMUS»
/0.C.I'abpuensH, n.r. OctpoymoBa/ TS npodheCcCUuOHATBHBIX
o0pa3oBaTebHBIX OpTraHU3alHU, PEKOMEHOBaHHOM denepalibHbIM
rOCyJIapCTBEHHBIM aBTOHOMHBIM YyupexJaeHueM «DenepanbHblii HUHCTUTYT
pa3Butusi oOpazoBanus» (OI'AY «DPHUPO») B kadecTBe MNpUMEpPHOUH
pOTpaMMBbl s peanu3anuu OCHOBHOM npodeccuoHanbHOM
obpaszoBarenbHOU nporpamMmbl CITIO Ha 6a3ze 0OCHOBHOTO 0011eTO 00pa3oBaHUSs
C MOJy4eHUuEeM cpeaHero odmero odpazoBanusi (mpotokoa Ne 3 ot 21 wurons
2015 rona) mo npodeccuu cpeaHero npodheccuoHaaIbHOro 00pa3oBaHus
54.01.02 FOBenup

Pabouas mporpamma y4eOHON NHMCHUUIUIMHBI pa3pabOTaHa B COOTBETCTBUH C
TEXHUYECKUM MTpoduiieM npodheccruoHaIbHOro 00pa3oBaHusl.

Coneprxanune paboueit mporpammbl OY J1. 08 Xumus HampaBiIeHO HA JOCTHKCHUC
CHEAYIOIINX LIENEH:

dbopmupoBanre y OOy4YalIIMXCS YMEHUS OIEHMBATh 3HAYUMOCTH
XMMUYECKOT0 3HAHUS I KaXKI0TO YEJIOBEKA;

dopmupoBaHre y oOydaroluxcsl I[€JIO0CTHOrO MPEJCTABICHUS O MHUpPE U
pOJM XMMHUM B CO3JIaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA;
YMEHHSI OOBACHATH OOBEKTHI M MPOLECCHl OKPYXKAIOWEW AEHCTBUTEIbHOCTH:
MIPUPOJHON, COLIMATIBHOM, KYJIbTYPHOU, TEXHUYECKON CPElbl, — HUCIOJb3Ys s
ATOTO XUMHUYECKUE 3HAHUS;

pa3BUTHE y OOydYaromwuxcs yMEHHH pa3nudaTh (GakThl U OILCHKH,
CPaBHUBATh OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U
CBSI3b KPUTEPUEB C OMPEICICHHOW CUCTEMOW IIEHHOCTEH, (POpMyJIHpOBaTh U
000CHOBBIBATh COOCTBEHHYIO MO3UIINIO;

npuoOpereHre oOydYarolmMUMUCS OIbITa Pa3HOOOPA3HOU JESATEIBHOCTH,
MO3HAHUS M CaMOIIO3HAHHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBbHOE
3HAYEHUE JJIs1 Pa3IMYHBIX BHUJOB JIESITEIbHOCTH (HABBIKOB PEIICHUS MPOOJeM,
NPUHSTUS  pEIICHWH, TIOMCKa, aHaau3a W 00paboTku  wHOpMaINH,
KOMMYHUKATUBHBIX  HABBIKOB, HABBIKOB  HM3MEPEHHH, COTPYJAHUYECTBA,



0e301acHOTO 00paIeHus C BEeIeCTBAMH B MIOBCEAHEBHOM KU3HM).
B nporpammy BKIIIOUEHO COJEpKaHUE, HAPaBICHHOE Ha (POPMHUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIUI, HEOOXOAUMBIX J1J1s1 KauecTBeHHOTro ocBoeHus [1ITKPC:

UCIIOJIb30BaTh YMCHHS W 3HAHWA YYeOHBIX JUCIUIUIMH  (erepaibHOTO
rOCy/IapCTBEHHOTO 00Pa30BaTENBFHOTO CTaHAapTa CPETHETO 00IIEro 0opa3oBaHus
B IPO(heCCHOHATBHOM e TEIBHOCTH.

[To yue6no¥t aucrumaune OY]l. 08 Xumus mpeaycMOTPEHO HHAMBUIYAIbHOE
MPOCKTUpOBaHKWEe corjacHo [lomoxkeHntro 00 HWHIWBUAYAIbHOM  IPOEKTE
obyuaromuxcs nmo gucuurummHaM OO/] ot 29.08.2018r.

OBIIAS XAPAKTEPUCTUKA YUYEBHOU JUCILUTTIVHBI

XUMUS — 3TO HayKa O BEIIECTBaX, MX COCTABE W CTPOCHHH, CBOMCTBAX W
MPEBPAIICHUAX, 3HAUYCHUH XUMHYCCKUX BEIIESCTB, MATCPHAIOB M IPOIECCOB B
MPAKTUICCKON JAEATCIbHOCTH YETIOBEKA.

Conepxxanue 001I€00pa3oBaTeIbHOM  YU4eOHON  JUCIUIUIMHBI  «XHUMUS»
HalpaBJICHO Ha YCBOEHHE OOYYaIOIIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB U
TEOpUN XUMHH; OBJIAJCHUEC YMEHHUSMH HAOJIOJaTh XUMHUYECKHUE SIBJICHHUS,
MPOBOJUTh XUMHUUYECKUM OSKCIEPUMEHT, MPOU3BOAUTH pacueThl Ha OCHOBE
XUMHYECKHX (OPMYJT BEIISCTB M YPAaBHCHUN XUMHUUECKUX PEAKITHMN.

B  mpomecce wm3ydeHuss XUMHHM @y OOYYamIIUXCS  pa3BHBAIOTCS
MO3HABATEIbHBIE HHTEPECH U MHTEIJICKTYJIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOATEILHOM TPUOOPETEHUs 3HAHWM 10 XHUMHUU B COOTBETCTBUH C
BO3HUKAIOIMMMHU  JKU3HEHHBIMH Tpo0OJieMaMH, BOCIUTHIBAETCS OepekHoe
OTHOIIICHUS K MPUPOJE, MOHUMAHUE 30pOBOT0 00pasa KU3HH, HEOOXOIMMOCTH
npeaynpexaAeHUS ABICHUN, HAHOCSIINX BPEJl 3[I0POBbI0 U OKPYXKAIOIIEH cpelie.
OHM oOCBaMBalT TPUEMBI TPAMOTHOTO, OE30MAaCHOTO  HCMOJIb30BAHUS
XUMHYECKUX BEIIECTB M MaTepUalioB, TMPUMEHAEMBIX B OBITY W Ha
MIPOU3BOJICTBE.

Cnemuduka u3ydeHHs] XUMUU TPU OBJIAJCHUU TPO(PECCUSIMU TEXHHUICCKOTO
npoduiia oTpakeHa B Kaxiou Teme pazzaena «Conepkanue yaeOHON JUCIIHUTIIH -
Hb» B pyOpuke «IIpodunasHbie u NpodecCHOHATBHO 3HAYUMBIE 3JIEMEHTHI
COIepXKaHUs». ITOT KOMIIOHEHT peaiu3yeTcs Npu  HHAWNBUIYaJTbHOU
CaMOCTOATENbHON paboTe oOyyarouuxcs (HamucaHuu pedepaTtoB, MOATOTOBKE
COOOIIEHM, 3alIUTe MIPOEKTOB), B IMpollecce Y4eOHOU IesITEeNbHOCTH MOJ
PYKOBOJICTBOM TpemnojaaBareisi. B mporiecce mM3ydeHUs XHUMUU (OPMHUPYETCS



uH(QOpMALlMOHHA  KOMIETEHTHOCTh  OOydYaloluxcs, TpH  OpraHU3aIHH
CaMOCTOSITEIbHOM ~ paboThl ~ HEOOXOAUMO  aKIEHTUPOBaTh  BHHUMAaHUE
oOyyJarouxcsi Ha NOMCKe MHpOpMalMu B CpeAcTBax maccmenua, VHTepHere,
y4eOHOH U clielMalbHON JINTEpaType.

MECTO YUYEEHOU JUCLIUITJIMHBI B YYEEHOM ITJIAHE

Vuebnas mucnmmmba OVY]J[.08 Xumus BXxoguT B cocTaB 0a30BBIX
00111e600pa30BaTENIbHBIX YUCOHBIX JUCIUIUINH, (DOPMUPYEMBIX U3 00S3aTEIbHBIX
npeameTHbix obnacteit ®I'OC cpeanero obiero oopa3oBaHusl.

XuMHsI U3y4yaeTcs Ha TEPBOM W BTOPOM KypcaX, B TPETbEM CEMeCTpe
3aBepIaeTCs MOABEACHUEM UTOTOB B (popMe IK3aMeHa B paMKax MPOMEKYTOUHON
aTTeCTallMM CTYJIEHTOB B TIPOIIECCE OCBOCHUS MPOTPAMMBI  TIOJTOTOBKH
KBATM(PUIUPOBAHHBIX pa0OYHX, CITyKAIIHX.

PE3YJIbTATHI OCBOEHU S YUEBHOM JUCIIATIIMHBI

OcBoenue coaepkanusg yueoHou nucuuminiabl OYJ[.08 Xumus oOecnieunBaeT
JOCTUKEHHUE CTYAEHTAMU CIEAYIOLIUX PE3YJIbTaTOB:

* JIMYHOCTHBIX:
- UYBCTBO TOPJOCTH M YBaXXCHUS K HUCTOPUU U JOCTHXKEHUSIM OTEUECTBEHHOMU
XUMHUYECKON HAYKH; XMMHYECKH TPaMOTHOE TMOBEJICHHE B MPOheCCHOHATBLHOU
NEATeIBHOCTA U B OBITY MNpuU OOpalleHUH C XUMUYECKUMH BEIIECTBAMH,
MaTepualiaMu U MpoLeccamu;
- TOTOBHOCTbH K MPOJOJDKEHUIO 00pa30BaHUs U MOBBIMICHUS KBATU(UKAIINU B U3-
OpaHHOU TTpodeccuoHaIbHOM NeSITETbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU XU -
MHYECKUX KOMIIETEHIIUN B ATOM;
- YMEHHE UCMOJIb30BaTh JOCTUXKEHUS COBPEMEHHOW XHUMHUYECKOW HAyKu U
XUMHUYECKUX TEXHOJOTUH JUJISI TOBBIMICHUSI COOCTBEHHOTO HWHTEJUICKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOU MPOGdEeCCUOHATBHON NIeSITEIbHOCTH;

. MeTanpeaMeTHbIX:

- ICTI0JIb30BaHUE PA3JIMUHBIX BUJIOB MMO3HABATEIbHON NEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYyaJbHbIX ONepauuil (MOCTaHOBKU 3ajayu, (pOpMyIHpPOBAHUS TUIOTES,
aHajgu3a M CHHTE3a, CpPaBHEHHUS, OOOOILIEHHUS, CHUCTEMAaTHU3allMd, BBISBICHUS
NPUYMHHO-CJIEICTBEHHBIX  CBsI3€M, TMOMCKa aHajoroB, (HOpMYyJIUPOBAHUS
BBIBOJIOB) JUISI PEIEHUS ITOCTABJIECHHOW 3a/1auM, IPUMEHEHHE OCHOBHBIX METOJ0B
no3HaHus (HAOJIOAEHUs, HAYYHOTO SKCIEPUMEHTA) ISl M3YUECHHUsS Pa3IUUYHBIX



CTOPOH XHWMHYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOJAMMOCTh CTaJKMBAaThCsl B MpodeccHoHanbHOW cdepe; HCIoIb30BaHUE
Pa3IMYHBIX KCTOYHUKOB JUIS MTOJIyYCHUSI XUMUYECKOW WH(OpMAaIIH, YMCHHE
OLICHUTh €€ JOCTOBEPHOCTh IS JIOCTHIKEHUS XOPOIIMX pe3yJNbTaTOB B
npodeccuoHaIbHOM chepe

. NMPpEeaAMETHBIX

- ¢c(OPMUPOBAHHOCTH MPEJACTABICHUNA O MECTC XMMHUH B COBPEMCHHOW HAyYHOU
KapTUHE MHUpA; MOHMMAHUE POJM XUMHUHU B (OPMHUpPOBAHUU Kpyroszopa M (GyHK-
HUOHAJIBHOW IPAMOTHOCTH Y€JIOBEKA JJIs1 pEIICHUS MPAKTUYECKUX 3a]1a4;

BJIAJICHUE OCHOBOIIOJIAralOIUMU XUMHYECKUMHU TOHATUSAMHU, TEOPHUIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKOUN
TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIAZICHUE OCHOBHBIMM METOJAaMU HAy4YHOIO II03HAHWS, WCIIOJIb3YEMBIMU B
XUMHUHU: HAOIIOJICHUEM, OMHCAHUEM, H3MEPEHHEM, SKCICPUMEHTOM; YMEHHUE
00pabaThIBaTh, 00BACHATH PE3YJIbTAThl MPOBECHHBIX OMBITOB U JEJIaTh BBIBOBI;
FOTOBHOCTh M CIIOCOOHOCTh MPUMEHSITH METOJbl TMO3HAHUS TIPU PEIICHUU
MPaKTUYECKUX 3a]1a4;

- cOPMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHbIC OLIEHKU U TPOU3BOJUTH
pacueTsl 0 XUMHUYECKUM (HOopMysiaM U YPaBHEHUSM;

BJIaJICHHE TMpaBWIaMU TEXHUKM  OE30MAaCHOCTH TMPU  HCIOJb30BAHUU
XAMHUYECKUX BEIIECTB;

- ¢hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIMM IO OTHOIICHUIO K XHUMHUYECKOU
nHpOpMaIUH, TTOTydaeMOU U3 pa3HbIX UCTOYHUKOB.

TEMATUYECKHWH ITJIAH ¥ COAEPXKAHUE YYEBHOU JUCIUTIJIMHBI

[Ipu peammzanuu coxaepxkanuss gucuuiumabl OY /[, 08 Xumus makcuMalibHas
ydueOHasi Harpy3ka oOydarommuxcs coctaBiaser 171 dac, m3 HHUX oOs3aTenbHas
ayJMTOpHAs Harpyska oOyudarormmxcsi (BKJIroYas MpakTHUeCKue 3aHsatus) — 114
4acoB, BHEAYITUTOPHASI CAMOCTOSITEIbHAsI paboTa — 57 4acos.

HaumenoBanu Conepxxanue yueOHOro mMarepuara, jabopartopasie u |  OObeM
€ pa3zeyoB 1 MPaKTUYECKUE 3aHATHUS, 4acoB
TeM caMOCTOsITeNIbHAs paboTa 00yUYarOIIMXCs (ayn./cam.)
1 2 14
114/57
BBenenune Hayuynpie = mMeTOAbl  MO3HAHUSA BEIL[ECTB u 2 yaca
XAMHYECKUX SIBJIEHUU. PoJib dKCIEpUMEHTa U TEOpHUU




B XUMUU. MoaeaupoBaHue XMMHYECKHX MPOIECCOB.
3HayeHWe XHUMHUU TpU  OCBOGHMHM mpodeccuii
3HadeHue npu ocBoeHuu mpodeccun «M3roroBUTENH
XYJ0’KECTBEHHBIX U3JICIUI U3 METaJIa»

1. O0mas 1 HeopraHm4yecKass XuMHsl

70/35

Tema 1.1
OcHOBHEIE
IIOHATHUS U

3aKOHBI
XHUMUH

OcHOBHBIC TIOHATHS XHUMHH. BemiectBo. AToM.
Mounekyna. XUMUYECKMU DJIEMEHT. AJUIOTPOIHS.
[IpocTeie u croxHbIEe BemecTBa. KauecTBEHHBIN U
KOJIMYSCTBEHHBIM COCTaB BEHIECTB. XHMHUYECKHE
3Haku W ¢Gopmydbl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsipHasi macchl. KonnuecTBo BellecTna.

OcHoBHBIE 3aKOHBI XUMHUU. CTexuomMeTpus. 3aKoH
COXpPAHEHMs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB MOJICKYJSIPHOU CTPYKTYphl. 3aKOH
ABOrasipo u CJIEACTBUS U3 HETO.

PacueTtHpie 3a1aun HA HAXO0XKJICHUE OTHOCUTEIbHOM
MOJIEKYJISIPHOM MacCChl, ONPEJCICHNE MacCOBOM OJIU
XUMHUYCSCKUX DJIEMEHTOB B CJI0KHOM BEIIECTBE.

6 yacos

IIpoghunvrvie u npogheccuonanvbHo sHavuMbvle
INeMeHMbl COOEPAHCAHUSL

AnnotrponHble MomudHKauM yriepona (ammas,
rpadut), Kuciaopoaa (KMCIOpo, 030H), 0JI0Ba (cepoe
nu Oemoe omoBo). IloHsTme 0 XHUMHYECKOM
TEXHOJIOTHH, OMOTEXHOJIOTUHA ¥ HAHOTEXHOJIOTHH.

Camocmoamenvnasn paboma.

CaMoCTOSITeTBHBIN MTOMCK HH(POPMAILIMK 1 MTOJITOTOBKA
COOOIIIEHUH 110 TEMAaM:
«ANNOTpONUS METAIIOBY, «3allUTa 030HOBOT'O SKpaHa
3eMJIM OT XUMHYECKOTO 3arpsI3HCHUSY,
«HanoTtexuosornu - texHojgoruu X XI Bekay
Perienrie pacyeTHBIX 3a71a4 Ha ONpeAeICHUE MacCOBOM
JIOJIM XUMHYECKHUX 3JIEMEHTOB B CJI0’KHOM BEIIECTBE.

3 uaca

Tema 1.2
ITepunoanueck
WU 3aKOH U
[Tepunoanuec-
Kas CUCTeMa
XHUMHUYECKUX

[Tepunoguueckuu 3aKOH J.N. Meunneneena.
OtkpoiTue  J[.M.MenneneeBsiM  Ilepuoanyeckoro
3akoHa. [lepwomnueckuii 3akoH B (HOpMYITHUPOBKE
JI.M.Menpneneena. ITepuognueckas Tadiua
XUMUYECKUX 3JIEMEHTOB — rpadudeckoe
oToOpakeHne TMepuoandeckoro 3akoHa. CTpykTypa
MEePUOJUYECKON TaONMuIbl: mepuoabl (Majible W
Oospiue), TpyMbl (TJIaBHAS U TOOOYHAs).

8 gacos




2JIEMEHTOB
. .
MenneneeBa u
CTpOEHUE
aToma

Ctpoenue aroma u  llepuoguueckuii  3aKOH
J.M.MenneneeBa. AToM — cCIJIOKHasi yactuua. Aapo
(TpOTOHBI M HEUTPOHBI) M DJICKTPOHHAS O000JI0YKA.
N30ToIBI.

Ctpoenue AIEKTPOHHBIX o0osouex aTOMOB
AJEMEHTOB  MajibliXx  nepuogoB.  OcoOeHHOCTH
CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OOJIbIIUX  MEepUOAOB  (MEPEXOAHBIX  AJIEMEHTOB).
[Toustue 00 opOurtamax. S-, p- u d-opOuranu.
DneKTpOHHBIE KOHPUTYpAIMd aTOMOB XHMHUYECKUX
HJIEMEHTOB. CoBpeMeHHas dbopMyIupoBKa
[Teproanyeckoro 3aKOHa. 3HaueHue
[Teproanyeckoro 3akoHa u llepuoanueckoil cucTemMbl
xumuueckux sneMeHToB J[.M.Menneneesa nna pas-
BUTHS HAayKd U TMOHUMAHUS XHUMHUYECKOW KapTUHBI
MHpa.

Ilpoguneuvie u npogheccuonanvHo  3HauuMvle
9J1eMeHmbl COO0epIHCanUsl. PannoakTuBHOCTS.
Hcnonp30BaHuEe  paguMOaKTUBHBIX  HM30TONOB B
TEXHUYECKUX LEJsX. PEHTr€HOBCKOE H3JIydeHUE U
€ro HCIOJb30BAHWE B TEXHUKE W MEIMIUHE.
MonenupoBanue Kak METOJ  INPOTHO3UPOBAHHUS
CUTYallMU Ha IPOU3BOJICTBE.

Camocmoamenvhasn paooma.

CamMocTosTeNbHBIA TOUCK MHGOPMAIIMA U TIOJITOTOBKA
coobmiennii Ha Tembl: <«KuU3Hb U JEATETHLHOCTD
JA.N.Menneneesar, «llepuognueckomy 3aKOHY
OyayIiee He TPO3UT Pa3pyIICHUEM. . .>»

«PEHTTe€HOBCKOE M3IyYE€HHWE W €r0 HUCIOJIb30BAHUE B
TEXHUKE U MEJIUIIUHE).

4 yaqca

Tema 1.3

Ctpoenue
BEIIECTBA

HMonnass xumuueckas CBsA3b. KaTwmoHBI, UX
oOpa3zoBaHME M3 aTOMOB B pe3yJibTaTe IMpoliecca
OKHCJIEHUS. AHUOHBI, UX 00pa3oBaHUE U3 aTOMOB B
pe3yabpTare Impolecca BOCCTaHOBIEHUs. oHHas
CBA3b KaK CBA3b MEXJYy KaTHOHAMHM M aHUOHAMH 3a

cyer DJIEKTPOCTATUYECKOTO MIPUTSKEHHUS.
Knaccudukamnms moHOB: MO COCTaBy, 3HAKY 3apsja,
HAJIAYU IO TUJIPATHOU 000JIOYKH. HNonuslie

KpUcTaunyeckue pemeTku. CBOHCTBAa BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUIMYECKOU PEIIeTKH.
KoBanenTtHass xumuueckas CBA3b. MeXaHU3M
o0pa3oBaHUsl KOBAJIEHTHOM CBA3UW (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULATEIHHOCTb.
KoBajieHTHbIE MOJIIpHAsT M HEMOJsIpHasl  CBSI3H.

9 yacoB




KpaTHOCTh KOBaJleHTHOW CBSI3U. MOJEKyJIApHBIE U
aTOMHBIE KpuUCTajuinueckue pemeTku. CBolcTBa
BEIIECCTB C MOJICKYJIAPHBIMU U ATOMHBIMU KPHUCTAJIH -
YECKUMHM PEIICTKAMMU.

MeTannuueckas CBSI3b. MeTammnueckas
KpUCTAJJIMUYEeCKasi  pelmieTka ¢ MeTauimyeckas
XUMHYecKas CBA3b. PU3nNUecKre CBOMCTBA METAIIOB.

ArperatHble COCTOSHHUSI BEIISCCTB M BOJOPOJHAS
CBiI3b. TBepiaoe, XKHAKOE W ra3000pa3HOC COCTOSHHS
BeniecTB. [lepexo BemecTBa U3 OJHOTO arperaTHOroO
COCTOSIHMS B Jipyroe. BojgopoaHas CBs3b.

Yuctele BemecTBa W cMmecd. lloHsitme o cmecu
BEIIECTB. ['OMOreHHBIE W TETEPOTEHHBIE CMECH.
CoctaB cMmeceli: oObeMHas H MaccoBas JOJH
KOMITOHEHTOB CMECH, MacCOBasi J10JI IPUMECEH.

Hucnepcubie cucremsl. I[loHsTHEe 0 aucnepcHoM
cucteMe. JlucnepcHas ¢a3a u AUCIIEPCHOHHAS Cpefa.
Knaccubukamus nucnepcHbix cucteM. [lonstne o
KOJUIOMJIHBIX CUCTEMAaX.

Kontponprnass pabora mo Tteme «CTpoeHue
BEIICCTBAY

1 yac

IIpoghunvuvie u npogheccuonanvro 3nauumvle
anemenmol cooepoicanus.  TloJISIpHOCTH CBSI3U U
NOJSIPHOCTh MoJieKyJbl. Kongencanus. TexyuecTs.
Bosronka. Kpucrammuzanus. Cyoaumanus u
necyonumanusi. AHOMaIuu PU3NUYECKUX CBONCTB
BOJBI. JKuakue kpucramibl. MuHepasbl U TOpHbIE
MOPOAbl KaK MPUPOJAHBIE CMECH. DMYIILCUH U
CyCIeH3UH. 307U (B TOM YHCJIE a3PO30JIM) U TelIu.
Koarymsuus. Cunepesuc.

Camocmoamenvnaa padoma.
CamMocTosTeNbHBIA MOUCK MH(OPMAIMU U MOATOTOBKA
cooOmieHnii Ha TeMmbl: «THUMBl KPUCTALTUYECKUX
pelIeTOK B MeTayiax», <«AHOMalbHBIE CBONCTBA
BOJIBD», «I'pybonucnepcHbie CHUCTEMBI, 150.4
KJIacCUDUKAIIHS 151 HCTIOJIb30BaHUE B
npodecCUOHATBEHON eI TEILHOCTH

Pemenue 3amad Ha cocTtaB cMmeceil: oObemMHas H
MaccoBas J1I0JJM KOMIIOHEHTOB CMECH, MaccoBasi J0JIs
IIPUMECEN.

5 wacos

Bona. PacrtBopel. PactBopenume. Boma kak
PaCTBOPUTEID. PactBopumMocTs BEIIIECTB.




Tema 1.4.
Bona.
PacTtBOpHI.
DIIEKTPOJIUTU
yeckas
JIHACCOLAHS

HaceplllieHHbIE,  HEHACBIIIEHHBIE, TMEPECHIIICHHBIC
pacTBOphl. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B,
JKUJAKOCTEH W TBEPABIX BEUIECTB OT Pa3JIMYHbIX
dbaxTopoB. MaccoBas J10J11 paCTBOPEHHOI'O BEIIECTRA.

DJIEKTPOJIUTUYECKAsA TUCCOLUAIUS. DIJIEKTPOIUTHI
Y HEDJICKTPOUTHI. DIJIEKTPOIUTHYECKAS AUCCOIAAIIUS.
MexaHu3Mbl 3JIEKTPOJTUTUHUECKON AUCCOUALNU IS
BEIIECTB C Pa3IWYHBIMH THIIAMU XHMHUYECKOMN CBS3H.
I'mapatupoBaHHbIE W HETHWJAPATHUPOBAHHBIC HOHBI.
CreneHb AJIEKTPOJIUTUYECKOMN JTHUCCOIHALINH.
CunpHple ©W ciabple  27eKTpoJIMTh. (OCHOBHBIC
MOJIOKECHUS TEOpUHU BIEKTPOJIUTUYECKOU
nucconuanuu. KHCIOTBI, OCHOBaHHUS W COJIM Kak
AJICKTPOJIUTHI.

Ilpogpunvuvie u  npogheccuoHanrbHo  3HAYUMbLE
anemeHmsl cooepicanus. PacTBopeHue kak (U3UKO-
XUMHU4YecKuii Tmporecc. TemnoBeie 3hPEeKThl MpH
pactBoperuu. Kpucrammoruapartel. Pemenune 3amau
Ha MacCOBYIO JIOJII0 pacTBOpEHHOro BemiecTna. [Ipu-
MEHEHHE BOJBl B TEXHUYECKUX IEIAX. JKeCTKOCTh
BOJBI W CIHOCOOBI €€ ycTpaHeHus. MuHepaabHbIE
BOJIBI.

7 4acoB

Camocmoamenvhasn paboma.
Pemenue 3agay Ha MacCOBYIO JOJIIO paCTBOPEHHOTO
BemecTBa. [loAroToBka K mpakTH4eCKoi paboTe

1 uac

Illpakmuueckoe 3anuamue Nl .
[IpuroroBieHne pacTBopa 3aJaHHOM KOHLIEHTPALIUH.

1 yac

Camocmoamenvnaa paooma.

CamocTosiTebHbIM MOUCK UHPOPMALIMKA U MOATOTOBKA
JIOKJIAJI0B, TPE3EHTALINI HA TEMBI:

«PacTBopsl BOKpyr Hac. Tumel pactBopoB. Bona kak
peareHT U cpexa Aiasd XUMHYECKOro IMpPOLECccay,
«Kuzup u pgearenpHocTh C. Appenuyca. Bkian
OTEYECTBEHHBIX  YYEHBIX B pa3BUTUE TEOPUU
DJIEKTPOJIMTUYECKON JTUCCOLMALNNY», «YCTpAHECHUE
YKECTKOCTHU BOJBI HA MPOMBIIICHHBIX NPEATPUATHIX)»

4 yaca

Tema 1.5
Knaccuduxkai
us

Kucnorest wm mux cBoWctBa. KwucioTrel  Kak
AJEKTPOJUTHI, MX KiIacCUPUKAIUA 1O Pa3JIMIHBIM
Ipu3HakKaM. XMUMHUYECKUE CBOMCTBA KUCJIOT B CBETE
TEOpUU AIEKTPOJIMTUYECKON JIMCCOIAIINH.

11 gacos




HEOPTaHUYECK
1704
COEIUHEHUHN U
UX CBOMCTBA

Oco0eHHOCTH B3aMMOJEUCTBHSI KOHIIEHTPHUPOBAHHOM
CEpHOM MU a30THOU KHUCIOT ¢ MeTajnamu. OCHOBHBIE
CITOCOOBI MOJIYYEeHUST KUCIIOTHI.

OcHoBanust MU wux cBoicTBa. OCHOBaHHS Kak
AJEKTPOIUTHI, MX KiIacCUPUKAIUA TI0 Pa3IMIHBIM
npu3HakaM. XHWMHUYECKHME CBOWCTBA OCHOBAaHWW B
CBETE€ TEOPHUU DIIEKTPOJUTHYECCKOU JTHUCCOIHAILIUH.
Pa3znokeHue HepacTBOPUMBIX B BOJE OCHOBAHMHU.
OcHOBHBIE CTTOCOOBI MOJYYEHHSI OCHOBAHUH.

Comu u ux cBoicTBa. COJIM KakK >JIEKTPOJIUTHI.
Conm cpenHue, KUCIbIE U OCHOBHBIC. XHMMHYECKHUE
CBOWCTBA COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKON
nuccoranuu. CrmocoOsl MOJTydeHHUs COJCH.

I'mpponmus coneil. Oxcuapl W WX  CBOMCTBA.
ConeoOpa3symoImime H HecoJIeoOpa3yIoIue OKCHJBI.
OcHoBHBIE, aM(pOTEpHbIE M KHUCJIOTHBIE OKCHJBI.
3aBUCUMOCTb XapaKTepa OKCUJA OT CTEIEHH OKHUCJIE-
HUS 0Opasymoliero ero Meramia. XHMHYECKHE
CBOMCTBA OKCHUJIOB. [loyuyeHrne OKCUI0B

IIpogunvuvie u  npogheccuonanvHo  3HaUUMbLE
anemenmol  codepycanus. llpaBuma pa3OaBiIeHUS
CEpHOM KHUCIIOTHI. Vicnonb30BaHne CEpHOM KUCIIOTHI B

IIPOMBINIJICHHOCTH. EI[KI/IG meao4u, ux
HCIIOJIB30BAHUC B IIPOMBINIJICHHOCTH. l'amenass u
HeTanicCHasi HN3BCCTh, 50,4 IIPUMCHCHHUC B

cTpouTeabcTBe. ['Unc u anedacTp, rUICOBaHUE.
[Tonsatue o pH pacrBopa. Kucnornas, menouyHas,
HEUTpaJbHAs CpPeJa pacTBOpa

KontponbHass pabora mo Tteme «Knaccudukanus 1 gac
HEOPTraHWYECKUX COCIUHEHUIN
Camocmoamenvnaa padoma. 6 uacos
CamocTosiTenbHbIA MOUCK UHPOPMALIMK U TOJATOTOBKA
JIOKJIAIOB, MpEe3eHTAlui Ha TeMbl: «OKCHUIBI U COJIH
KakK CTPOUTENbHBIE MaTepualbl. Micropus rumnca»
«IToBapeHHas COJIb KAK XUMUYECKOE ChIPHE
«MHOTOIMKHN KapOOHAT KalblHA: B MPUPOAC, B
MPOMBITIUICHHOCTH, B OBITY»
CocraBieHue ypaBHEHMIl peakIui IO cXeMmam
IIPEBPALICHUM.

Tema 1.6 Knaccudukamus xumuueckux peaxuuil. Peakiuu | 14 yacos

XUMHUYECKUE | COCAUHEHUS, pa3JoXKEeHUs, 3aMelleHus, oOMeHa.
peakuuu Karanmutuueckue peakuuu. O6paTumble 51

HEeoOpaTUMble pEaKLMN. ['omoreHHbIE U




TE€TEPOTEHHBIE  pEaKUMU.  IJK30TepMHYECKHUE U
SHIAOTEPMUUYECKUE peakuuu. TemnoBoi  3ddekt

XUMHUYECKUX peaKiuid. Tepmoxumuueckue
ypaBHEHUS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE pEaKIUH.

Crenenp okuciieHust. OKUCIMTENb ¥ BOCCTAHOBJICHHUE.
BoccranoButenbs U okuciaeHUE. MeToT 3JIEKTPOHHOTO
OanaHca Jj1s COCTaBJICHUS YPaBHEHUM OKHUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIX PEAKITUM.

Cxopocts xumuueckux peakuuil. Ilonsitue o
CKOPOCTH XHUMHYECKMX peakinuid. 3aBUCHMOCTH
CKOPOCTH XHMMHUUYECKHX PEaKUHH OT pPa3IudHbIX
(GakTOpoOB: MPHUPOJABI PEArdPYIOMIUX BEIIECTB, HX
KOHIICHTpAIUH, TeMIIEpPaTypHhl, MMOBEPXHOCTH
CONPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTaanu3aTOPOB.

OOpatuMoCTh XMMHYECKUX peaknuii. OOpaTuMblie
1 HEOOpaTHUMbIC peaKIni. XUMHUUECKOE PaBHOBECHUE U
CIIOCOOBI €0 CMEIICHUS.

Illpogpunvnvie u npogheccuonanvno  3HaAUUMbLE
anemenmol codepxcanus. lloHstue o0 3JEKTpoJIU3E.
DJEKTPOIN3 pacljaBoOB. ODJEKTPOJHU3 PaCTBOPOB.

DIIEKTPOIUTUYECKOE NOJy4YEeHHUE AJTIOMUHUSL.
[IpakTHueckoe IIPUMEHEHHE AEKTPOJIN3A.
["anbpBaHOIIACTHKA. ["ansBa”OCTETHS.

PadunupoBanue BETHBHIX METAIJIOB.

Camocmoamenvhasn paooma. 7 yacos
CaMocTosTebHbIN NOUCK HH(OPMALIUK U TOATOTOBKA
npe3eHTanui Ha Temsl: «lIpakTnueckoe npuMeHeHne
anekTpoausa B npodeccun «M3roroBurenn
XyA0KECTBEHHBIX U3AEINN U3 METaJlJIay
«l"anpBaHoOIIIacTUKA. ["aIbBAaHOCTETHSI»
Tema 1.7 Metannael. OcoOGenHoctu cTpoeHusi atomoB u | 10 yacos
Metannel 1 | KpuctaiioB. PHU3WYECKHME  CBOMCTBA  METAJUIOB.
Hemetawibl | Knmaccudukarus METaJI0B o pa3IUYHbIM

npu3zHakaM. XMMHWYECKHME CBOMCTBA  METAJUIOB.
DIIEKTPOXUMUYECKUN PpsiJi HANpPS)KEHUH METaJJIOB.
Mertamnorepmusi.  OO6mme  cnocoObl  TOJYYCHHS
METaJLIOB. [Tonsitue 0 METAJLUTYyprUH.
[Tupomeraiuryprus, TUJIPOMETAILITYPTHs u
anekTpomeramnyprus. CriaBel YE€pHbIE W IBETHBIE.
Hemertamnbsl. OcCOOEHHOCTHM  CTPOEHUSI  ATOMOB.
HeMmeTamnbel — mnpocThie BeniecTBa. 3aBUCUMOCTH




CBOMCTB rajJaorcHoB oT nx IMOJIOXKCHHUA B
HCpHOI[H‘IGCKOﬁ CHCTCMC. OxucauTenbHbIE )41
BOCCTAHOBHUTCIIBHBIC CBOMCTBaA HCMCTAJIJIOB B
3aBUCHUMOCTH oT Hux ITOJIOKCHU A B pany
QJICKTPOOTPUIATCIIbHOCTH

Ilpogpunvuvie u  npogheccuonanrbHo  3HaAUUMbIE
anemenmvl  cooeporcanus.  Koppo3us  MeTasoB:
XUMHUYECKasi W DJIEKTPOXUMHUYECKAss. 3aBUCUMOCTh
CKOPOCTH KOpPpPO3UU OT YCJIOBHH OKpYyXKaroleu
cpensl. Krnaccudukanus KOppoO3WHM METAUIOB 10
pa3uuHBIM Tpu3HaKaMm. CrocoObl 3auThl METAJIOB
OT KOppo3uu. [Ipon3BoJICTBO UyryHa U CTaJH.

CamocmoamenvHnasn paboma.
[ToaroToBka K MpakTUUYECKUM paboTam

2 yaca

[IpakTnueckoe 3anstue Ne 2
[Tonydenue, coOupanue U paclio3HaBaHUE Ta30B.

1 gac

[IpakTrnueckoe 3ansarue Ne 3
Pemienue skcnepuMeHTaIbHbBIX 3a/1a4.

1 yac

Camocmoamenvhasn paooma.

[ToaroToBka pedepaToB Ha TEMBI:

«Poap METaNIOB B HCTOPUHU YETOBEUECKOM
UUBUIA3AUNY, «ICTOpUS OTEYECTBEHHON YEpHOU
MeTamtypruu. CoOBpeMEHHOE METAIIITyPrUYeCcKoe
MIPOU3BOJACTBO», «ICTOpHS OTE€UECTBEHHOU LIBETHOM
MeTauTyprun», «Koppo3us MeTanaoB U cnocoObl
3aIUTHI OT KOPPO3UM»

3 uaca

2. Opranuyeckasi XuMHUA

42/21

Tema 2.1.
OcHOBHBIC
MOHSATHSA
OPTraHUYECKOMN
XUMHUHU U
TEOpHUs
CTpOCHUSA
OPTaHUYECKUX
COCJIMHECHU I

[Ipenmer opranunyeckor xumuu. Ilpuponnsre,
MCKYCCTBEHHBIE W CHHTETUUYECKHUE OPraHUYECKHUE
BemecTBa. CpaBHEHME OpPraHUYECKHX BEIIECTB C
HEOPTraHUYECKUMU.

BaneHTHOCTh. XMMHUYECKOE CTPOEHUE KaK MOPSAOK
COEJIMHEHHNS AaTOMOB B MOJIEKYJIBI IO BAJIEHTHOCTH.

Teopusi CTpOE€HHUSI OPraHUYECKUX COCIAUMHEHUMN A.
M. bytnepoBa. OCHOBHBIE TOJOXKECHUS TEOPUHU
XUMHUYECKOr0 CTpoeHus. HM3omepus U U30MEpHI.
Xumuyeckue GOpMysIbl W MOJEIH MOJEKYJT B
OPraHu4YECKON XHUMHHU.

Knaccudukamus OpPraHUYECKUX BEIIECCTB.
Krnaccudukaiys BemecTB Mo CTPOSHUIO YTIIEPOIHOTO
CKeJIeTa W HaInuuio (YyHKIIMOHAJIBHBIX TPYIII.

8 yacos




['omosiorn m rTomojorus. Hauyanma HOMEHKIATYpBI
IUPAC. Knaccudukanus peakipii B OpraHUYECKOMN
XuMuH. Peakmuu mpucoeauHEHUs (THAPUPOBAHUA,

raJloreHUpOBaHUS, TUJIPOTAJIOTEHUPOBAHUS,
TUJIpaTaIin) Peakuuu OTIICTIIICHUS
(meruapupoBaHus, JIEeTUAPOTaIOreHUPOBAHUS,
neruaparanuu). Peakuum 3amemieHus. Peakuuu
M30MEPHU3AIIH.

Ilpogunvuvie u  npogheccuonanvHo  3HaUUMbLE
anemenmol codepocanus. lloHsTue o cyoOcTtpaTe H
peareHte. Peakiuu OKHWCICHUS W BOCCTaHOBJICHHS
opranuyeckux BemiecTB. CpaBHEHHE KiaccUDHUKAIIUN
COCAMHCHUI W KJIacCU(DHUKAIIMU peakuid B HEOp-
raHUYECKON U OPraHMIeCKON XUMUU.

Camocmoamenvhaa paooma.

CamocTosTeNnbHbIA TOUCK MH(POPMALIMK U MOJITOTOBKA
COOOIICHUI Ha TEMBI:

«McToprsi BO3HMKHOBEHHsI M Pa3BUTHSI OPTaHUYECKOMN
XUMUM

«Ku3up u pesrenbHOCTH A. M. byrtnepoa. Ponb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUU U Pa3BUTHH
MHPOBOM OPraHUYECKON XUMUK)

4 yaca




Tema 2.2
Yrnesonopon
Bl M X
MPUPOJHBIE
WCTOYHUKH

AnkaHbl.  AJKaHbl:  TOMOJIOTUYECKHH  psf,
M30MEPUS U HOMEHKJIATypa allKaHOB. XUMHYECKHUE
CBOWCTBAa aJKaHOB (Me€TaHa, »JTaHAa): TOpEHMUE,

3aMeIleHHUE, pasioKeHue, JeTUIPUPOBAHUE.
[IpumMeHeHre alTkaHOB HA OCHOBE CBOMCTB.
AJKEHBI. DOTuex, ero MOJIyYCHHUE

(meruapupoBaHUEM JTaHa, JEMOJMMEpU3aUe To-
audTUIEHA). ['oMoJlornueckuii  psia,  M30MeEpHs,
HOMEHKJIATypa aJIKeHOB. XHMHUYECKHE CBOWCTBA
ATHUJIEHA: ropeHue, Ka4ECTBEHHBIE peaxkuuu
(oOecriBeunBaHWe OpOMHOW BOABI W pacTBOpa
NepMaHraHaTa Kajus), TUApaTalus, IoJIuMepu3aius.
[IpumeHeHre 3TUIeHa Ha OCHOBE CBOMCTB.

Juensl u kayuyku. lloHdatue o [aueHax Kak
YyIJIIEBOJOPOJAX C JABYMS JBOWHBIMH  CBSI3SIMU.
ConpsikeHHble  THEHbl. XUMHYECKHE  CBOICTBA
Oyranuena-1,3 u  wu3omnpeHa: oOecIBeUMBaHUE
OpOMHOM BOABI U TMOJUMEPHU3AINUS B KAYUYKH.
HatypabHblil 1 CUHTETUYECKHE KayuyKu. Pe3uHa.

ANkuHBI.  AueTtuieH. XHMHYECKHE CBOMCTBA
alleTUJEHA: TopeHue, oOeclBEeUYUBaHUE OPOMHOMU
BOJIbI, MPUCOCTUHECHUMN XJIOPOBOJIOPOIA 151
ruapartanus. llpumeHeHne aneTnieHa Ha OCHOBE
CBOMCTB. MeXKIIacCOBasi U30MEPHUS C ANKATUCHAMMU.

Apenbl. ben3on. Xumuyeckue cBorcTBa OeH307a:
rOpeHre, peakluu 3amelleHus (ra-JIoreHupoBaHUE,
HutpoBanue). IlpumeHenue OeH3071a Ha OCHOBE
cBoMCTB. lIpuponHbIE HCTOYHMKHM YII€BOJIOPOJIOB.
[IpupoaHblii Ta3: cOCTaB, NPUMEHEHUE B KayeCTBE
torumBa. Hedth. CoctaB m mepepaboTka HedTH.
[Teperonka nedtu. Hedrenpoaykrsr.

11 gacos

KonTtpomnrHas pabota 1o Teme «YTJIEBOJAOPOAbI U UX
MPUPOJIHBIC UCTOYHUKI

1 yac

Ilpogpunvnvie u npogheccuonanvHo  3HavUMbLE
anemenmsl  codepoicanusn.  Kimaccubuxkauuss U
Ha3HAYCHHE Kay4yKOB. Knaccudukamus u
Ha3HauCHHE pe3uH. ByakaHuzanus Kaydyka.
[lonydenue amerwieHa MHUPOJU30M METaHAa W
KapOuIHBIM criocoOoM. Peakius noammepusamuu
BUHUJIXJIOPHU/IA. [TonuBUHUIXJIOPHUT u ero
npuMeHeHue. Tpumepusanus areTuiieHa B 0€H30.1.
OCHOBHBIC HaIpaBJICHUS ITPOMBIIIIICHHOM




nepepaboTKH MPUPOIHOTO raza. [lonyTHbIN HePTIHOMN
ra3, ero mnepepaborka. IIpomecchl NPOMBIILIEHHON
nepepaboTku  HedTH: KPEKUHT,  PUQPOPMUHT.
Kokcoxnmuueckoe mpou3BOJICTBO U €r0 NPOAYKIIHS.

Camocmoamenwvuasn padoma.

[ToaroToBka cOOONIEHUI HA TEMBI:

«IKOJOTHYECKUE ACIIEKTBI WICIIOJIb30BaHUs
YIJIEBOAOPOJHOIO ChIpbs», «VcTOpus OTKpBITHUS U
pa3pabOTKu Ta30BBIX U HEPTSIHBIX MECTOPOXKIACHUHA B
P®», «Hedtp m ee TpaHCOpTHpOBKA Kak OCHOBA
B3aMMOBBITOJJHOTO MEKIYHAPOIHOTO COTPYAHUYECTBAY
«OKTaHOBOE YUCIO OEH3UHOBY»

Pemenne 3aga4  Ha HaxOXKIECHHE MOJIEKYJISIPHOU
¢dopMmyibl yriaeBogopoaa. IloarotoBka Kk KOHTPOJIBHOM
pabote

6 yacos

Tema 2.3
Kucnoponcone
prKaiue
OpraHUYECKHUe
COCIMHECHMUS

Cruptsl. [lonyueHue 3TaHona OPOKEHUEM TIFOKO3BI
U TUApaTamnueit sTuieHa. [ uapoKcuibHas rpyiima Kak
(byHKIMOHAIbHAS. [Tonsitue 0 MpeIeabHbIX
OJHOATOMHBIX COUpPTaX. XHMHUYECKHUE CBOWCTBA
ATaHOJIa: B3aUMOJECHCTBUE C HATpuUeM, oOpa3oBaHUE
MPOCTBHIX U CIOXHBIX 7(UPOB, OKHUCIECHUE B
anpaeruy. [IpuMeHenue sTaHOa HA OCHOBE CBOWMCTB.
AJIKOT0JIN3M, €T0

Cnoxubie 3¢upbl u xupbl. [lomydeHue CI0XHBIX
a¢upoB peaknueit srepudukanuu. CraoxHbie QU
B MpHUpPOJE, UX 3HaueHue. [IpuMeHeHHe CIOKHBIX
73(UpoB HA OCHOBE CBOMCTB.

Kupbr kak cnoxssie 3¢upsl. Kriaccudukanus
KUPOB. XMMHUUYECKUE CBOWCTBA YXUPOB: TMIPOJINA3 U
TUJIPUPOBAHKE KUJKUX KUPOB. [IpruMeHeHne KupoB
HAa OCHOBE CBOMCTB. Mblna.

Yraesoawsl.  YrieBoiabl, HX  KJacCU(PUKALUS:
MOHOcaxapubl (TJI0K03a, (pyKTO3a), AMCAXaAPUIBI
(caxapoza) W  moiucaxapuiabl  (KpaxMai WU
1IeJUTI0JI03a). I MI0K03a — BEIIECTBO C ABOMCTBEHHOM
byHKIMEeH—anbIeru1ocnupT. XMMHYECKHE CBOICTBA
[JIIOKO3bl: OKHCIIEHUE B TJIIOKOHOBYI KHCJOTY,
BOCCTAaHOBJICHHE B COpPOUT, CIUPTOBOE OpOKEHUE.
[IprMeHeHre TIIIOKO3bl HA OCHOBE CBOMCTB..

10 yacos

Ilpogpunvnvie u npogheccuonanvno 3nauumole
Inemenmol cooeprycanus. MeTUIOBBIA CIUPT U €ro
UCIIOJIb30BAHME B KayeCTBE XHUMHYECKOTO CBIPHS.
TOKCMYHOCT, METaHOJAa © TpaBWja TEXHUKH
0€30MacHOCTH NpHU paboTe C HUM. DTUJIECHTIUKOIb U




ero mnpuMeHeHue. TOKCUYHOCTb HSTUIICHTIUKOJS U
npaBuiia TEXHUKU O€30MacHOCTHU MpU paboTe ¢ HUM.

Auneranpaeruy. [londatue o keToHax Ha HpUMeEpe
anerona. [lpuMeHeHue aimeToHa B TEXHUKE U
npoMbllLIeHHOCTH.  [lneHkooOpasyromnue  macria.
3aMe€Ha JKHPOB B TEXHHKE HEMHUIIEBBIM CHIPHEM.
CUHTETHYECKHE MOIOIIUE CPEJCTRA.

Camocmoamenvnan padoma. 3 vaca
[loaroroBka nmpe3eHTanum Ha TEMY:
«AJIKOTOJIU3M UM €ro OTPAKEHHE B NPOU3BEACHUIX
XYJI0)KECTBEHHOM JIUTEpaTypbl M H300pa3UTEIBLHOTO
HCKYCCTBa». «3HAYEHHE YTIIEBOJOB B JKMBOW MPUPOJIE
Y )KU3HU YEJIOBEKA»
Tema 2.4 Amvunbl. Tlonsitue 00 amuHax. Anudartuyeckue | 9 yacos
A3orconepxka aMUHBI, WX KJaccupukanus © HOMEHKJIATypa.
e AHMJIMH Kak opraHudeckoe ocHoBaHue. [lonydenue
OpraHMYecKue | aHWIMHA U3 HUTpoOeH3ona. IIpuMeHeHue aHMIIMHA
COCJIMHCHMUS. Ha OCHOBE CBOWCTB. AMWHOKHUCIIOTHI.
[Tomumepsbl AMUHOKHCIIOTBI KaK aMm@oTepHbIe

Tu(QYHKIMOHAIBHBIE OPraHUYECKUE COCIUHEHMUS.
XHUMUYECKHE CBOICTBa aMHUHOKHCJIOT:
B3aUMOJECHUCTBHUE C IIEJIOYAMHU, KAUCIOTAMU U APYT C
Apyrom (peakius ToJHKOHAcHcanuu). IlentumHas
CBsI3b U mosunenTtuabl. [I[pumMeHeHne aMHUHOKHUCIOT
Ha OCHOBE CBOMCTB. benku. llepBuuHas, BropuuHas,
TpeTUYHAsT  CTPYKTyphl  OeiakoB.  XUMHUYECKHUE
CBOWCTBa  OEIKOB: ropeHue,  JAeHaTypauus,
TUJPOIU3, IBETHbIE peakuuu. buosoruyeckue
¢byukmun  OenkoB.  Ilomumepsi.  benku  u
nojMcaxapuapl Kak Ouomnonumepsl. [lmacTmaccsl.
TepMmoniacTUYHbIE u TEPMOPEAKTUBHBIE
actMmaccel. [lpeacraBurenu mnacrmacc. BosokHa,
ux kiaccuukanusi. OTaenbHble MPEICTABUTEIIN XU -
MHUYECKUX BOJIOKOH.

Ilpogunvnvie  u  npogeccuonarvho  3HaAUUMbBLE
anemenmsl cooepicanusi. AMUHOKAIPOHOBAsI KUCIIOTA.
Kanpon kak mpejcTaBUTENb MOJMAMUIHBIX BOJIOKOH.
Hcnonb3oBanue TUAPOJIN3a 0enKoB B
MPOMBIIIICHHOCTH. [TonuBUHUIXIOPHU I,
nonuTeTpadTopITUIICH (Tedmon).




denonodopmanbaeruaabie miactMaccesl. Lemnynon.

[Touck mHpOpManuu M MOATOTOBKA NpPE3CHTALUN Ha
teMmy: «lIpuMeHeHHe MonMMepoB B XyA0KECTBEHHOU
00paboTKe METAIITIOBY

[ToaroToBKa K MpakTUYECKUM paboTam

[TpomblnieHHOE MIPOU3BOJICTBO XUMHUYECKHUX
BOJIOKOH
Camocmoamenvhnasn padoma. 5 yacos

Pemenue

I/II[CHTI/I(bI/IKaHHIO OPraHnu4YCCKUX COG,ZII/IHGHI/Iﬁ .

IIpaxmuueckoe 3ansmue No 4 2 gaca

9KCIICPUMCHTAJIbHBIX 3agad Ha

IIpaxmuueckoe 3ansamue Ne 5 1 gac
Pacrnio3HaBaHue miacTMacc U BOJIOKOH.

O06o00611eHrEe 3HaHU I IO U3YUYEHHOU TeMe 2 4aca
Camocmoamenvnaa paooma.

IToaroToBKa K 3K3aMEHY: PEIICHHE 3a1a4 3 uaca
HUToro no yueOHOM QM CHMILIMHE 171 gac

HpOMe}KYTOLIHa}I aTTecTranusi B (1)0pMe OK3aMCHa

XAPAKTEPUCTHKA OCHOBHbIX BJIOB
YUYEBHOU AEATEJIBHOCTU CTYAEHTOB

Conepxxanue oOyueHus

XapaKTepuCTUKa OCHOBHBIX BHUJIOB JESITEIHHOCTH
CTYJICHTOB (Ha ypOBHE YU€OHBIX e CTBUIN)

Baxueniime xuMudecKue
MOHATUS

YMeHne paaBaThb ONpPEAECIEHUE M OIEpUpPOBATh

CIEeAYIOUUMHU XUMHUYECKUMU MIOHSATUSIMMU
BEIIECTBO, XUMUYECKHUH AJICMEHT, aToM,
MOJIEKYJIA, OTHOCHUTEJIbHBIC aToOMHas u

MOJICKYJIsIpHasd MacCbl, MOH, aJlJIOTPOIINA,




HN30TOIIbI, XUMHUYCCKas CBA3b,
QJICKTPOOTPHULIATCIbHOCTh, BAJICHTHOCTL, CTCIICHDb
OKHCJICHUA, MOJIb, MOJIIPpHAAd Macca, MOHHpHLIﬁ
00BEM I‘33006p33HHX BCIICCTB, BCIICCTBA
MOJICKYJIAAPHOTO MW HCMOJICKYJIIPHOTO CTPOCHUA,
PacCTBOPHI, QJICKTPOJIUT )41 HCOJICKTPOJMUT,
QJIICKTPOJIUTHYCCKAA AUCCOLHAalUA, OKUCIIUTCIIb U
BOCCTAaHOBUTCIb, OKHMCJICHHUC H BOCCTAHOBJICHHC,

TETUIOBOM s ekt peaxIuu, CKOpPOCTh
XUMHYECKOW peakIuu, KaTajdu3, XHMHYECKOe
paBHOBECHE, yTIIEPOTHBIN CKElIleT,

(yHKUHOHAJbHAS rpyIIa, U30MepHUs, FOMOJIOT U

OCHOBHBIE 3aKOHBI
XUMHUH

DopMyJIMpPOBAHUE 3aKOHOB COXPAHEHHUS MACChI
BEIIECTB U MOCTOSTHCTBA COCTaBA BEIIECTB.
YcTraHOBKa NPUYUHHO-CJICACTBEHHOM CBSI3U
MEXAY COACPKAHUEM ITHUX 3aKOHOB U
HalMCaHUEM XUMHUYECKUX (HOpMYJ U ypaBHEHUH.
YcTaHOBKa 3BOJOIMOHHON CYIIIHOCTH
MEHJIEJIEeBCKON U COBPEMEHHOU (HOpMYIHPOBOK
nepuoanyeckoro 3akona JI. I. Menpgeneesa.
OOpbscHeHrne PU3UUECKOTO CMBICTIA CUMBOJIUKH
MePUOIUYECCKON TAOIUIBI XUMUYECKUX
sanemenToB JI. . MenpaeneeBa (HOMepoB dJie-
MEHTa, epuoJia, TPYIIbl) U YCTAaHOBKA
MIPUYUHHO-CJIEACTBEHHOW CBSI3U MEXKIY
CTPOEHHMEM aTOMa U 3aKOHOMEPHOCTIAMHU
W3MEHEHUSI CBOMCTB 2JIEMEHTOB U 00Pa30BaHHBIX
MMU BEUIECTB B MEPUOAAX U TpyIIax.
XapaKTepuCTHKa PJIEMEHTOB MaJIbIX U OOJbIINX
MEPUOIOB MO UX MOJIOkKEeHUIO B [lepuonnueckon
cucteme /1. 1. Mennaeneena

OcHOBHBIE TEOPUH XUMUU

YcTraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
BEIIECTB OT CTPOCHHS aTOMOB 00pa3yIOIIUX UX
XAMHUYECKHUX 3JIEMEHTOB. XapaKTEPUCTUKA
BAKHEHIIINX TUIIOB XMMHYECKUX CBSA3EH U OTHO-
CUTEIBbHOCTH 3TOM THUIIOJOTHHU.

OOBsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT
MX COCTaBa U CTPOCHHUS KPUCTATIIMIECCKUX
pEUIEeTOK.

DOopMyIMPOBKA OCHOBHBIX ITOJIOKEHUU TEOPUU
AIIEKTPOJIUTUYECKON TUCCONMALIUN U




XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIUHECHUMN.

@opMyJIMPOBKA OCHOBHBIX IMOJIOKEHUN TEOPUHU
XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX
COCIMHEHUW U XapaKTEpUCTHKA B CBETE 3TOMU
TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCAUHECHUN

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJyYEHUS U MPUMEHEHHS BaXXKHEUIITMX METAJIOB
Baxneiimmue Bemectsa u | (1A u Il A rpynmn, anroMuHus, xenesa, a B
MaTepualbl €CTECTBCHHO-HAYYHOM TIpOoduiie U HEKOTOphIX d-
AJIEMEHTOB) U UX COCIMHEHUH.
XapakTepucTuka cCocTaBa, CTPOCHUsI, CBOICTB,
MOJYYEHUS U IPUMEHEHUS BaXKHEUIIINX
nemetaios (VIIIL , VI, Vrpynm, a Takxe azora u
dbocdopa, yriaepoaa v KpeMHHUS, BOJOPOIa) U UX
coequHEeHU. XapaKTEpUCTHKA COCTaBa,
CTPOEHHS, CBOHCTB, MOJYYCHUS U TPUMECHCHUS
BOXHEUIIINX KJIACCOB YTJIEBOJOPOI0B (AJKAHOB,
IIUKJI0AJIKa- HOB, aJIKEHOB, aJJKMHOB, apPEHOB) U
X HanboJiee 3HAYMMBbIX B
HapOJHOXO035WCTBEHHOM TIaHE MPEACTABUTEIICH.
AHanoru4yHasi XapaKTepUCTUKA BaXKHEUIITUX
npe/icCTaBUTENCH APYTUX KIIACCOB OPraHUYECKUX
COEJIMHEHUI: METaHOJIa ¥ ATAHOJIa, CI0KHBIX
3(UPOB, KUPOB, MBI, AJIHACTUIOB
(dbopmanpaeruIOoB U alleTalbAeru/ia), KETOHOB
(atteToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCJIOTHI, JIJISl €CTECTBEHHO-HAYUYHOTO NMPOoQus
MpecTaBUTENICH APYTUX KJIACCOB KHUCIIOT),
MOHOCaXapua0B (TJIIOKO3bI), TUCaXapUI0B
(caxapo3bl), moaucaxapuaoB (Kpaxmana u
I[EeJUTIOJI036] ), aHUJIMHA, aMHHOKHCJIOT, OSIIKOB,
HUCKYCCTBEHHBIX M CHHTETHYCCKUX BOJIOKOH,
Kay4yKOB, TIJIaCTMACC

Hcnonbs3oBanue B yueOHOU U

XUMHUYECKUAM SI3bIK U npodecCHoHaIbHON MEeATEILHOCTH XUMHYCCKHUX
CHUMBOJIMKA TEPMUHOB U CUMBOJIUKHU.

Ha3BaHue M3y4yeHHBIX BEIIECTB MO TPHUBUAIBHOUN

WM MEXAYHAPOJHON HOMEHKJIATYPE U OTPAKECHUE

CoCTaBa  OATUX  COCAMHEHUH C  MOMOIIBIO




XUMHYECKUX (PopmyII.

XUMHYECKHE
peakuuu

OTpakxeHre XMMHUYECKHX MPOIECCOB C TOMOIIBIO
YPaBHEHU XUMHYECKUX PEAKIIUHI

OOBSICHCHHE CYITHOCTH XUMHUYECKHUX IIPOIECCOB.
Knaccudukamms XuMHISCKHX PEAKIUI 110
PA3JIMYHBIM NPU3HAKAM: YUCITY U COCTaBY
MPOJIYKTOB U pEareHTOB, TeII0BOMY (P dekTy,
HampaBjeHHo, (pasze, HAJTUUMIO KaTalu3aTopa,
W3MEHEHUIO CTETICHEW OKHCIICHUS DJIEMEHTOB,
00pa3yIolux BeIeCcTBa.

YcTaHOBKa MPHU3HAKOB OOIIET0 ¥ Pa3IMIHOTO B
TUIIOJIOTUU PEAKIIUM JIJIsI HEOPraHUYECKOUN U
OpPraHUYE€CKOU XUMUHM.

Knaccudunumkaius BEImecTB U MPOIECCOB C
TOYKHU 3PCHUSI OKUCICHUS-BOCCTAHOBIICHUS.
CocTaBlicHHME YPaBHEHHUN PEaKIUMi ¢ TOMOIIbIO
METO/1a PJIEKTPOHHOro OajaHca.

OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIUH U TIOJIOKEHUS
XHMHUYECKOTO PABHOBECHUS OT PA3JIMYHBIX
baxTopoB

XUMHAYECKUN
SKCIIEPUMEHT

BrinmosHeHre XUMHYECKOTO KCIIEPUMEHTA B
MOJTHOM COOTBETCTBHU C MPaBUIaAMU
0e30MacHOCTH.

Hab6mronenue, pukcanus u onvcanue
pEe3yIbTATOB MPOBEACHHOTO KCIIEPUMEHTA

Xumuyeckas uHpopma-
ust

[IpoBeneHne caMOCTOATEIHLHOTO MMOUCKA
XUMHYECKOH MHPOPMAITUU C UCIIOJIH30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYIHO-TTOMYJISIPHBIX
U3JaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HNuTepuera). Ucnonb3oBaHnEe KOMIBIOTEPHBIX
TEXHOJIOTUH JJIs1 00pabOTKU U mepeauu
XUMHYECKON MHPOPMAIIUU U €€ MPEACTABICHUS B
pa3au4HbIX hopmax

PacdeTsl Mo XUMHYECKUM
dbopmynam u
ypaBHEHUSM

VY cTaHOBKA 3aBUCUMOCTH MEXAY KaUeCTBEHHOU U
KOJIMYECTBEHHON CTOPOHAMHU XMUMUYECKUX
00BEKTOB U MPOIECCOB.

Pemenune pacueTHbIX 3a71a4 O XUMUUYECKUM
dbopmynaM U ypaBHEHUSIM




[TpodunsHOE U OOBsACHEHNE XUMUYECKUX SIBIICHUH,
npodeccuoHanbHO MPOUCXOAIINX B MPUPOJIE, OBITY U HA

3HAYUMOE COJEpKaAHUE MIPOU3BO/JICTBE.

Ornpenenenrne BO3MOXKHOCTEH MPOTEKAHUS
XUMHYECKUX MPEBpaALICHUN B Pa3TUYHBIX
YCIIOBUSIX.

CoOmrofeHne mpaBuil 3KOJOTHYECKU IPAaMOTHOIO
MOBEJICHUA B OKpYKaIOUIeH cpene.

OneHka BIMSHUAS XUMHUYECKOTO 3aTrpsi3HEHUS
OKpYXaroIel cpeapl Ha OPTaHU3M YEI0BEKA U
JIPyTHE KUBBIE OPTaHU3MBI.

CoOutoienue npaBuil 6€30MacHOT0 OOpaIEeHUs C
TOPIOYNMH U TOKCUIYHBIMH BEIIIECTBAMU,
nabopatopHbIM o0opyaoBaHueM. [loaroroska
pPacTBOPOB 3aJIaHHON KOHIIEHTpALIMHU B OBITY U Ha
MIPOU3BO/JICTBE.

Kputnueckas oneHka 10CTOBEpHOCTHU
XUMHYECKON MH(POPMAIIUU, TOCTyNAIOIIEH U3
pa3HbIX HCTOYHUKOB

YUEBHO-METONYECKOE 1 MATEPHUAJIbHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YUEBHOU AV CLUITJIMHBI

OcBoenne mporpammbl  ydyeOHo — muciummael OV, 08  Xumus
OCYyILIECTBISIETCS B Yy4eOHOM KaOWHETe, B KOTOPOM HMMEETCS BO3MOXXHOCTh
o0ecnieunTh CBOOOHBIN JOCTYN B ceTh IHTEpHET BO BpeMs yueOHOro 3aHITHS U B
NepHroJl BHEYYEOHOMU AESTEIHPHOCTA 00YUIaIOUXCsl.

[Tomenienne kabuHeTa yIOBIETBOpsieT TpeOoBaHUSAM (CaHUTApHO-3MHIEMUO-
noruueckux npaBui 1 HopMaTtuBoB (CanlluH 2.4.2 No 178-02) u ocHaleHo TUIIO-
BbIM O00OpYJIOBaHHWEM, YKa3aHHbIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHCIE
CHeUaI3upOBaHHOM  y4yeOHOM  Mebenpl0 M CpeAcTBaMu  OOydeHwus,
JOCTaTOYHBIMM  JIJIsl  BBIMOJHEHHS TpPeOOBaHM K YpPOBHIO  IMOJATOTOBKU
O0yJaroIXCsl.

B cocraB yuyeOHO-METOAMUECKOTO U MaTEepHUATbHO-TEXHUYECKOTO OCHALICHUS
KaOWHEeTa XUMHUH BXOJIAT:

. HaTypalibHbIe 00BEKTHI, MOJICIIH, TPUOOPHI U HAOOPHI ISl TOCTAHOBKHU




JEMOHCTPALMOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;
. NeYaTHbIE U YKPAHHO-3BYKOBBIE CpeICTBA OOYUECHUS;

. CpelcTBa HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHIA;

. PEaKTHUBBHI;

. NEPEYHU OCHOBHOM M JONOJHUTEIbHOW YUeOHOU JIUTEPATYPHI;
. BCIIOMOTaTENbHOE 000PYOBAHUE U UHCTPYKLUH;

. OnOMMOTeUHBIN (OHT.

B Oubnuoreunsiii QoHJA BXOAAT YYEOHHMKHM U Yy4eOHO-METOIUYECKHE
KOMIUJICKTBI, PEKOMEHJOBAHHbIC WJIM JOMYIIECHHbIC ISl HUCMHOJIb30BAHUS B
npodecCuOHATBHBIX 00pa3oBaTEeIbHBIX OpTraHu3alUsIX, peATN3YIOIIUX
00pa3oBaTelIbHYI0 MPOTrpaMMy CpeAaHero oOiiero oOpa3oBaHUs B Ipelesiax
ocBoeHus IIITIKPC na 6a3ze ocHOBHOTO 00111€T0 00pa30BaHMUs.

bubnuoreunsiii GOHA OMOJHEH XUMHYECKOW OHHIMKIIONEAUCH, CIpaBOd-
HUKaMH, KHUTAMH JUISL YT€HHS 110 XUMHHU.

B mporecce ocBoenust mporpammbl yueOHou muctuiuinabl OVl 08. Xumus
CTYJCHThl HMEIOT BO3MOXHOCTh JOCTyMa K JJEKTPOHHBIM y4YEOHBIM
MaTepualiaM 1Mo XMMHHU, UMEIOIMUMCS B CBOOOJHOM J0CTyre B ceTu MHuTepHeT
(3JIEKTPOHHBIM KHUTAM, PAKTUKyMaM, TecTaMm, Mmatepuainam EI'D u ap.).

NHO®OPMAILIMOHHBLIE NCTOYHUKHN
IleuaTHble U3nanus:

1. T'a6bpuensu O.C, JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu U yIpaKHCHUS:
yueb.mocoOue mjisi CTyld. yupexjaeHud cpen. npod. oOpa3zoBaHUsA. —
M.,2013.

2. Tabpuensa O.C., OctpoymoB N.I'., Cnanko C.A., Jlopodeea H.M.
[IpakTukym: ydeb.mocobue st CTyA. YUpexkIAeHUW cpen. mpod.
obpaszoBanus. — M., 2013.

3. CnankoB C. A, OctpoymoB W.I'., IN'abpuensu O.C, JlykpsinoBa H.H.
Xumus ans npodeccuit U cnenHaIbHOCTEW TEXHUUYECKOTO MpOodus.
DJIEKTPOHHOE MPUJIOKEHUE (JIEKTPOHHOE y4eOHOE H3JIaHu€) ISl CTYI.
yupexaeHui cpea.npod. oopazopanus. — M., 2014.

NuTepHeT-pecypcesl:

1. www.pvg.mk.ru(onumnuana «I[Tokopu BopoObeBbI TOPEI»).
2. www.hemi.wallst.ru(O6pa3oBaTenbHbIi CauT IS [IKOJIbHUKOB

«XumMus»).


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
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www.alhimikov.net(O6pa3oBaTenbHbIN CAaUT ISl IKOJIBHUKOB).
www.chem.msu.su(2nekTpornHass OMOJIMOTEKA O XUMHH).
WWW.enauki.ru(iHTepHeT-u3qanne s yuuteled «EcTecTBeHHBIC

HayKH»).

www. 1september.ru (meTommdueckas razera «llepBoe ceHTAOP»).
www.hvsh.ru(xypran «Xumus B IIKOJIEY ).
WWW.hij.ru(kypHan « XuMUs U KU3HDY).
www.chemistry-chemits.com(3JIeKTpOHHBIN KypHAT « XUMUKH U XHUMHUS)
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