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or 17.05.2012 Ne413 «OO6  yrBepxkaeHUM  GeAepallbHOTO  TOCYAapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHApTa CPeIHEro 00Iero 00pa3oBaHus» U MPUMEPHON TPOrPaAMMBbI
o01reoOpazoBarenbHONM  y4eOHOW JMCHMIUIMHBI «XUMHUS» I TpodecCuOHaTbHBIX
0o0pa3oBaTeNbHbBIX OpraHU3aIIHi.
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1. TACIIOPT PABOYEN ITPOI'PAMMBI YYEFHOM JIUCITUTIIUHBI
OYA.11 XUMUA

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

Pabouass mporpamma yue6HOU nucuumiuael OV .11 «Xumusi» SBISETCS YacThIO
OCHOBHOM npodeccruoHanbHON o0OpazoBarenbHON IIPOTrPaMMBbI CPEIHETO
npodeccoHaTbHOTO 00pa30BaHUsl — MPOTpaMMbl MOATOTOBKM KBaJU(UIIUPOBAHHBIX
pabouux, cinyxamux 1o crneruanbHocTd 08.02.01 «CTpouTENnbCTBO M AKCILUTyaTalus
3IaHUM U COOPYKEHUI»

1.2. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOM Npo(deccunoHabHO
o0pa3oBaTe/IbHON IPOrPaMMBbl.

JlucuumiauHa BXOOUT B 00meoOpa3oBaTeNbHBIM IHMKI M OTHOCHTCA K OOIIMM
JVCHUATUIMHAM.

1.3. Heaum u 3aga4d JUCHUIUVIMHBI — TPe0OBAaHUAA K PpPe3yJibTaTaM OCBOEHUSA
AMCIUTIIAHBI.

OcBoeHue cojiep)KaHus yUeOHON TUCIUIUIMHBI « XUMHS», 00€CIIeUnBaeT JOCTHKCHUE
CTYJAEHTAMU CIICIYIONIUX Pe3yJIbTaTOB:
* TUYHOCHIHBIX
— YyBCTBO F'OPAOCTH 1 YBKEHUS K UICTOPUU U IOCTHXKEHUSIM OTEYECTBEHHON XMMHUYECKOU
HayKH; XUMUYECKH IPaMOTHOE MOBEACHUE B MPOPECCUOHATLHON JACATEILHOCTH U B OBITY
pu 00pallleHUH C XUMUYECKUMU BEIlleCTBaMU, MaTepUaliaMy U MPoLeccamu;
— FOTOBHOCTH K TIPOJIOJKEHUIO 00pa30BaHUs U MOBBINICHUS KBaTU(PUKALMK B U30paHHOMN
podeCCUOHAIBHOM  JIESITEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHYECKHUX
KOMIIETEHIIUM B 3TOM;
— YMEHHE HCTMOJIb30BaTh JOCTHXXCHHUSI COBPEMEHHOW XMMUYECKON HAYKW U XUMHUYECKHUX
TEXHOJIOTUH JIJIsl TIOBBIIIICHUS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS B BHIOpAHHOMU
poheCCHOHAIBHON JISITEIIbHOCTH;
* MemanpeomMenHbIxX:
— MCIIOJIb30BAHUE PA3IMUYHBIX BUOB MMO3HABATEILHOU €ATEILHOCTH U OCHOBHBIX
MHTEIJIEKTYaJIbHBIX omeparuii (IMIoCTaHOBKHU 3aja4yu, (OpMYJIHpPOBAHUS THUIIOTE3, aHAIN3a
W CHHTE3a, CpaBHCHHS, OOOOIICHUSA, CHUCTEMAaTH3allMH, BBISABICHUS TMPUYUHHO-
CIICACTBEHHBIX CBSI3€H, IMOMCKa aHaJIOroB, (HOPMYJIMPOBAHHUS BBIBOJOB) ISl PCIICHHS
MOCTaBJICHHOM 3a/laud, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOIOICHMUS,
HAay4YHOTO JKCIEPUMEHTA) JJI WU3YUYCHHS Pa3IMYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAKMBATHCS B MPOQPECCHOHATBLHON
cdepe;
— WCIOJIB30BaHUE PA3TMYHBIX MCTOYHHMKOB IS TOJTYYEHHS] XUMHUUYECKON HH(pOpMaInu,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHXKCHHUS XOpOIIUX pe3yJbTaTOB B
npodecCuOoHaNbHOM cdepe;
* HPEOMEMHBIX:
— c¢(hOpMUPOBAHHOCTH MIPEJICTABIICHUN O MECTE XMMHUHU B COBPEMEHHON HAYYHOU KapTHUHE
MHUpa; TMOHUMAHWE POJIM XUMUU B (OPMHUPOBAHUU KPYyro3opa u (PyHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS MTPAKTUUECKUX 3a/1aY;
— BJIAJICHHE OCHOBOIIOJIAraloIMMHU XUMUYECKUMU TTOHSITUAMU, TEOPUIMH, 3aKOHAMHU
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U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE TMOJh30BAHUE XUMHUYECKOH TEPMHHOJOTHEH U
CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOJaMU HAYYHOTO NTO3HAHUS, UCTIOJIb3YEeMbIMHU B XUMUH:
HAOJIIOICHUEM, ONHCAaHUEM, HW3MEPEHHEM, OJKCIIEPUMEHTOM; YyMeHHue o0padaThIBaTh,
OOBSACHATH Pe3yJbTaThl NPOBEJIECHHBIX OIBITOB M JENaTh BBIBOJIbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aa4;

— c(hopMUPOBAHHOCTh YMEHUS /1aBaTh KOJIUYECTBEHHbBIE OLICHKU U MPOU3BOJUTH PACUETHI
0 XUMHUYECKUM (POPMYJIaM B YPaBHEHUSM;

— BJQJCHHE TNPABWIAMH TEXHHKHA OE30MAaCHOCTH TIPH HCIIOIB30BAHUN XUMHUYECKHUX
BCIIECTB;

— c(hopMupOBaHHOCTh COOCTBEHHOW TIO3WIIMA IO OTHOIICHWIO K XHWMHYECKOU
nH(pOpMaIUH, OTy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

1.4. KoimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbI T CHUILTHHBI.

- 00s13aTenbHAs ayJUTOpHAs yueOHas Harpy3ka ooydaromierocst 118 gacos.
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2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

OV/.11 XUMMUA
2.1. O0beM y4eOHOH JUCHUIIIMHBI U BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl

Oo6vem uacoe

Oobs3aTesbHAst AyIUTOPHAA yyeOHasi HArpy3Ka (Bcero)

118

B TOM YHCJIC:

n1ab0paTOpHBIEC 3aHATHUS

IMPAKTUYCCKHUEC 3aHATUA

KOHTPOJIbHBIE pabOTHI

KoncyabTanum

OB

[Ipumepnass Tematuka pedepaToB U  KOMIIBIOTEPHBIX  MpPE3CHTAlUi
(obyuarowutics svinonnsem ne menee 08yx pabom 3a Kypc 00yyenus)

- HaHoTexHosorus Kak NpUOPUTETHOE HANPABICHHE PAa3BUTHUS HAYKU M
npousBozcTBa B Poccuiickon Penepanuu.

- AmoTponus METalIoB.

- Xwuszssb u gesrenvHocTs .M. Meneneena.

- «llepuoguuyeckoMy 3aKoHY Oyaylliee HE TPO3UT PA3PYIICHUEM. .. ).

- H3oronsl Bogopoaa.

- Hcnonp3oBaHue pagloaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSAX.

- PeHTreHoBckoe H3Iy4yeHHME U €ro MCHOJb30BAaHUE B TEXHUKE U
MEAULIMHE.

- Ilna3ma — yeTBepTOE COCTOSIHME BELIECTBA.

- AMop(HBIE BemecTBa B IPUPOJIE, TEXHUKE, OBITY.

- Oxpana OKpyXarouei cpesibl 0T XUMUYECKOTr0 3arps3HEHUSI.

- 3ammTa 030HOBOI'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

- I'pybGonmucnepcHble cUCTEMBbI, UX KiIacCU(PUKALNUA U HCIOIH30BAHHE B
pohecCUOHATILHON e TENbHOCTH.

- MuHepabl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

- PacTBOpHBI BOKpYT Hac.

- Boga kak peareHT u Kak cpeia Juisi XMMHUYECKOTo Mpolecca.

- Kuznsb u gesrenpHocTh C. AppeHuyca.

- Bxknaa oTedyecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH AJIEKTPOTUTUUYECKON
JUCCOLMALINN.

- CepHast KHCIIOTa — «XJI€0O XUMUYECKOW MPOMBIIIIIEHHOCTH .

- Hcnonp3oBaHue MHMHEPAIbHBIX KHUCIOT Ha MPEANPHUATHSAX Pa3IUYHOTO
npodus.

- MHoronukuii KapOOHAT KaJIbLHSL: B IPUPO/IE, B IPOMBIIIJIEHHOCTH, B OBITY.

- Peakuus ropeHust Ha IpOU3BOJICTBE.

- Peakuus ropenus B ObITY.

- BupryanbHoe MoaenrpoBaHre XUMUYECKHUX MTPOLIECCOB.

- DJEKTpoIH3 pacTBOPOB AJIEKTPOIUTOB.

- DJEKTpOIH3 pacIlIaBoB dJIEKTPOIUTOB.

- IlpakTtuueckoe pUMEHEHNE AIIEKTPOJIN3A: paduHUpOBaHUE,
rajgbBaHOIUIACTHKA, TAJIbBAHOCTETUSI.

- Hctopus noiydeHus 1 Mpou3BOJICTBA AIFOMUHHSL.

- DIEKTPOJUTUYECKOE MOydyeHHe U paUHUPOBAHNE ME/TH.

- Xwusznb u gesrenbHOCTS I'. JI9BH.

- Pousb MeTalsI0B B UCTOPUN YETIOBEUECKON [IUBUIIM3ALINH.

- Hcropus oTeuecTBEHHON YEpPHON METaJUTyPryH.

- Hcropus oT€4eCTBEHHOM [IBETHOW METAJUTYPIHUH.

- CoBpeMeHHOE METaJUypru4eckoe MpOru3BOJICTBO.
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- CnemnuanbHOCTH, CBSI3aHHBIE C 00PaOOTKON METaIOB.

- Posb MeTaNsoB U CIUIaBOB B HAYYHO-TEXHUYECKOM IIPOTpECCE.

- Koppo3sus metamioB u cnocoObl 3alIUTHI OT KOPPO3HH.

- MueprtHbie win 6J1aropoiHbIe Ta3bl.

- Poxparoniue conu — rajgoreHsl.

- X¥MUS METAJIOB B MOEH NPOEeCCHOHATBHOMN IeTETbHOCTH.

- XuMHs HEMETaJUIOB B MO MpodecCuoHaNbHOM eI TEIbHOCTH.

- Kparkue cBeneHus 10 UCTOPUN BO3SHUKHOBEHUS U Pa3BUTHS
OpraHUYECKON XHUMUH.

- Kuznsb u gesarenbHocts A.M. byTieposa.

- Ponp oTedyecTBEHHBIX Y4YEHBIX B CTAHOBICHMHM U Pa3BUTUU MHPOBOI
OPraHU4YEeCKON XUMHH.

- CoBpeMeHHbIE ITPEACTABICHUS O TEOPUH XUMHUUYECKOT'O CTPOCHHUS.

- DKOJIOrMYECKHE aCIEeKThl UCII0JIb30BAHMSI YTIIEBOLOPOJHOIO ChIPBS.

-  OKOHOMMYECKHE acClEeKTbl MEXIYHapOJHOTO COTPYJHUYECTBA IO
MCIIOJIb30BAaHUIO YIJIEBOJOPOJIHOIO CBIPHSI.

- Hctopuss  OTKpbITUS U pa3pabOTKM  Ta30BBIX U HEPTIHBIX
MecropoxacHui B Pocculickon @enepanuu.

- XUMHS YIJIEBOJIOPOJHOTO CBhIPbS.

- YrieBoJ0poAHOE TOILIMBO, €r0 BUAbI U HA3HAUYEHUE.

- CuHTeTHYecKHe KayqyKH: UCTOPHSI, MHOTOOOpa3re U MEPCIeKTUBHIL.

- Pe3nHOTEXHMYECKOE NMPOU3BOJACTBO U €r0 POJib B HAYYHO-TEXHUYECKOM
nporpecce.

- CapouHO€ ITPOU3BOJICTBO U POJIb XUMHUHU YTJIEBOJOPOJIOB B HEM.

- Hedrs.

- ApomaThueckue YIJIEBOJOpPOJAbl KaK ChbIpb€ JJI IPOM3BOACTBA
HECTULIUJIOB.

- YIIeBOJIbI U UX POJIb B )KUBOU IIPUPOJE.

- CrpoeHue III0KO03bl: UCTOPUS PAa3BUTHS MPEACTABIECHUN U COBPEMEHHbIE
BO33PEHUS.

- MeraHoun.

- DtaHon: Benuyaiiiiee 6Jaro U CTpaIHoe 3710.

- MHoroaroMHbI€ CIUPTHI.

- ®opManbaerun.

- MypaBbpuHas Kucia0Ta B IPUPOJIE, HAyKE U MPOU3BOJICTBE.

- CioxxHble 3QUpHI U UX 3HAUEHHE B IPUPOJIE, OBITY U IPOU3BO/ICTBE.

- JKupbl Kak IPOAYKT MUTAHUS U XUMHUYECKOE ChIPBE.

- 3aMeHa )KMpPOB B TEXHUKE HEMUILEBBIM CHIPHEM.

- Mpuia: nponuioe, HacTosIIee, Oyayiee.

- CpencrBa TUTHEHBI Ha OCHOBE KHCIIOPOICOIEPIKAIIMX OPraHUYECKUX
COCTUHEHUH.

- Cunrernueckue moromue cpeactsa (CMC): 10CTOMHCTBA U HEJIOCTATKH.

- AMMMaK ¥ aMUHBI — OECKHUCIIOPOIHBIE OCHOBAHUS.

- AHWINHOBBIE KPACUTENIN: UCTOPHS, IPOU3BOJICTBO, IEPCIIEKTHBA.

- AMHMHOKHCIIOTBI — aM()OTEpHbIE OpraHNYECKHE COETNHEHUSI.

- AMUHOKHCIIOTBI — «KUPIUYUKI OEIKOBBIX MOJEKYI.

- CuHTeTHYecKHe BOJIOKHA HA aMUHOKHCIIOTHON OCHOBE.

- «Ku3Hb 310 c110co0 CyIIeCTBOBAHUS OETKOBBIX TEII...»

- CrpykTypsl OejKa U ero 1eCTpyKTypHUpOBaHHUE.

- buonorunyeckue pyHKIMN GETKOB.

- benkoBas OCHOBa IMMYHHTETA.

- XuMus ¥ GMOJIOTHs HYKJIEMHOBBIX KUCIIOT.

Hrorosas arrecrauus B popme 1udpepeHuMpoOBaHHOr0 3a4eTa
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2.2. TemaTuyeckuii miiaH u coaepkanue yueonoii mucunmiuabl OYJ1.11 XUMUS

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThbl, OGLeM YACOR YpoBeHb
U TeM CaMoCTOsITeIbHAsA padoTa 00y4YaommXxcst OCBOCHUSA
1 2 3 4
Pasznen 1.
OPT'TAHNYECKASA 54
XUMUA
Tema 1.1. Copep:xanue yueOHOro MaTepuana
OcHOBHbDIE IOHATHSA 1 | Beegenue. Hayunbie MeTO/IbI TO3HAHUS BEIIECTB U XUMUUYECKHUX ABJICHUM. Poib
OPraHU4eCKOM XUMHUH H SKCHEPUMEHTA U TEOPUHU B XUMHUHU. MOJenupoBaHre XUMHYECKHX Ipoueccos. [IpaBuia
TeOPHUs CTPOCHUS TEXHUKN 0€30MaCHOCTH.
OPraHMYecKuxX IIpeamer opranuvecko xumuHu. [IpupojHble, HMCKYCCTBEHHbIE W CUHTETUYECKHE
coeMHeHU o | OPraHMECKHE BEIIECTBa. CpaBHeHHE OPraHUYEeCKUX BELIECTB C HEOPraHUUECKUMH. 2
BanenTHOCTh. XMMHUECKOE CTPOEHHUE KAK MOPSIIOK COEITMHEHHS] aTOMOB B MOJIEKYJIbI 10
BAJICHTHOCTH.
Teopusi cTpoeHusi opraHuveckux coeanHennii A.M.BytiaepoBa. OcHoBHbIE
3 | MOJNIOKEeHUsSI TEOPHUH XHUMHUYECKOro cTpoeHus. M3omepus u u3omepbl. XUMHUYECKHE 2
(GopMyJIbl U MOJIETN MOJIEKYJ B OPraHUYECKON XUMUHU 9
Kaaccuduxkanus opranmyecknx BemecTB. Krnaccuduxaius BemecTs Mo CTPOSHUIO
4 | yrIepoAHOro CKejleTa M HaIWYUI0 (PYHKIHOHAIBbHBIX Ipynm. ['OMONOrM U TOMOJIOTHS. 2
Hauana nHomenknarypsl IUPAC.
Kuaccupukanuss peakumii B OpraHu4eckod XumHMH. Peaknum npHCOEIMHEHHUS
5 (ruapHpOBaHUs, TAJOT€HUPOBAHMS, TUAPOTAIOreHUPOBaHMS, TuApaTanuu). Peakiuu 1
OTILIEIUICHUS (JeruIpupoBaHus, AETUAPOTaJOreHUPOBaHuUs, Aeruaparauuu). Peakuun
3aMmeleHus. Peaknium n3oMepu3anny.
IIpopuiabHubie U npodeccHoHAIBLHO 3HAYUMBbIE JJIEMEHThI coaep:kaHus. [lonsaTue o
6 cyOctpare u peareHTe. Peakiinu OKUCIEHHsSI 1 BOCCTAHOBJICHUSI OPIraHUYECKUX BEIIECTB. 3
CpaBHeHue  kinaccuukalMu  COEAMHEHMH M KilaccuuKaluu  peakuuid B
HEOPraHUYECKOM M OPraHM4eCKON XUMHUHU.
JlabopaTtopHas pabora: «/3roToBneHne MoIeIeii MOJIEKYJT OPraHUYECKUX BEIIECTBY 1
Tema 1.2. Copep:xanne yueOHOT0 MaTepuana 12
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YrieBoaopoasbl U UxX
NPUPOJAHbIE HCTOYHUKHU

AJnKaHbl. AJKaHbl: TOMOJOTHYECKUM psAA, W30MEPUS W HOMEHKJATypa aJIKaHOB.
1 | Xumuueckue cBONCTBA alKaHOB (METaHa, 3TaHAa): TOPEHME, 3aMEIIEHUE, Pa3JIoKEHUE,
nerugpupoBanue. [IpumeHeHne ajqkaHOB HA OCHOBE CBOMCTB.

AJkeHbl. OTWJIEH, €ro TMoJydeHHe (IeruApupOBaHUEM JTaHa, JACMOJIUMEpHU3aIueit
MoJIMATHIIEHA). ['oMonorndyeckuil psiji, ©30Mepusi, HOMEHKJIATypa aJIkeHOB. X UMHUYECKUE
2 | CBOICTBA ATUJICHA: TOPEHHUE, KAUECTBEHHBIC peakiuu (oOeciBeunBaHue OPOMHON BOJIBI
U pacTBOpa MepMaHraHaTa Kajus), TUapaTanus, noiuMmepusanus. [I[pumenenue sTuieHa
Ha OCHOBE CBOWCTB.

Juenbl m kayuyku. [loHstue o AueHax Kak YIJeBOAOPOJaxX C ABYMs JBONHBIMU
3 | CBA3AMH. ConpspkeHHBIC JTHEHBI. XMMUYECKUE CBOMCTBa OyramueHa-1,3 u w3ompeHa:
oOeciBeurBaHMe OpPOMHOI BOJBI W MONMMEpHU3alus B Kayuyykud. HarypanpHbiii u
CUHTETHYECKHE KaydyKku. Pe3uHa.

AJIKUHBI. AlleTWIeH. XUMHUYECKHEe CBOWCTBA alleTHJICHA: TOpeHue, 0OeclBeurnBaHUE
4 | OpoMHOI BOJBI, NPUCOCAMHEHUE XJIOPOBOJAOpoAa U ruaparanus. l[Ipumenenue
aleTUJICHa Ha OCHOBE CBOMCTB. MEKKIIacCOBast M30MEPHS C alIKaJMECHAMMU.

Apenbl. benzon. Xumuueckue cBOHCTBa O€H30ia: TOpEHHE, pPEaKLUM 3aMeLIeHUs
5 | (ramorenupoBaHue, HUTpoBaHue). IlpuMenenue OeH301a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHMKHU YIJeBOAOPOAOB. [IpupoaHblii ra3: coctaB, NpUMEHEHHE B
6 | kauecTBe TOILIMBA.
Hedts. CocraB u nepepabotka Hedtu. Ileperonka Heptu. HedrenpoayKTsl.

IIpoduiabHbie U NpodeccHOHAIILHO 3HAYMMBbIe 3JIeMeHThI coaep:kanus. [IpaBuio
B.B.MapkoBHnukoBa. Knaccudukanus u HazHaueHue kayuykoB. Kiaccubukamus u
Ha3Ha4YeHHE pe3UH. BynkaHuzanms kaydyka.

[TonydyeHue amneTuiieHa NHPOJU30M MeTaHAa U KapOMIHBIM crocobom. Peakius
noJiuMepu3auy BUHWIXJopuaa. [lonuBuaunxnopua u ero npuMenenue. Tpumepusanus
areTuieHa B OEH301I.

7 | Ilonstue 06 skcrpakuuu. BocctaHoBieHue HUTpoOeH301a B aHWIMH. ['oMonornueckuit
psn apeHos. Toisryois. HutpoBanue Tonyona. Tporui.

OcHOBHBIE HaNpaBlIeHNs POMBIIIUIEHHON NepepaboTKH MPUPOTHOTO rasa.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Tpoueccsl MpoMBbIIIEHHON nepepaboTKku HedTU: KpeKUHT, pudopMuHT. OKTaHOBOE
qHCI0 OEH3UHOB U [IETAHOBOE YMCIIO TU3EIbHOTO TOIINBA.

Kokcoxumuueckoe npou3BOJICTBO U €r0 MPOIYKIIHSL.

JlaboparopHas pabota: «O3HaKOMJIEHHE ¢ KOJUIEKIIHelH o0pa3oB HEPTH U MPOAYKTOB €€
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nepepadoTku. O3HAKOMJICHUE C KOJUICKITUEH KayqyKOB M 00pa3aMy U3CIUA U3 PE3UHBD)

KonrtponsHas paborta: YrieBogopoabl U UX IPUPOAHBIE HCTOYHUKH

Tema 1.3.
Kucsopoacoaep:xamme
OpraHnvecKue
coeIMHEeHHUs

Conepkanuie y4eOHOro MaTepHuaia

Cnuprel. IlonyyeHue »sTaHona OpOKEHUEM IJIIOKO3bl W THJpaTalleid STHIICHA.
['mapokcuipHas rpynmna kak ¢yHKuroHaidbHas. [ToHATHE O MpenenbHBIX OJHOATOMHBIX
cnuprax. XMMHUYECKHE CBOMCTBA 3TaHOJIA: B3aUMOJIEHiCTBUE ¢ HaTpueM, oOpa3oBaHUE
1 | mpocThIX M CIOXHBIX 3(UPOB, OKHCICHNE B anpAerul. [IpuMeHenne sTaHoIa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U NIPEAYIPEKICHHE.

['muuepuH Kak IpencTaBUTENb MHOIOATOMHBIX crnUpToB. KauecTBeHHas peakius Ha
MHOr0aToMHble cnupThl. [IpuMenenne rinuuepuHa.

®enos. dusnveckne U XUMHUYECKUE CBOMcTBa (peHosa. B3anmmHoe BIHMsIHHE aTOMOB B
2 | Monekyne (QeHosa: B3aMMOAEUCTBUE C TUAPOKCHIOM HATPHUsl M a30THOM KHUCIIOTOM.
[Ipumenenne ¢peHona Ha OCHOBE CBOMCTB.

Aasbpaeruapl. [lonstue o0 anpaerugax. AnplaeruaHas Tpymmna Kak (yHKIHOHATbHAs.
dopmManbaeru M €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIMK crupT. [lonydeHue anbIerusioB OKUCICHHUEM
COOTBETCTBYIOIUX cripToB. [IpuMenenne hopmanbaeruia Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kuciaotbl. Ilonsatue o xapOoHOBBIX Kuciorax. KapOokcuibHas rpymnmna
KaK (yHKIHMOHaIbHAsA. ' OMOJIOrH4ecKuil psij MpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. [lomyueHne KapOOHOBBIX KHCIOT OKUCJIEHHEM aJIbJEeTHA0B. XUMHUYECKHUE
CBOICTBa YKCYCHOW KHMCIIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMU KMCIOTAMHU U PEAKIIHS
srepudukanuu. [IpuMeHeHne ykcycHON KHUCIOTBHI HA OCHOBE CBOMCTB. Bhiciiue sxupHble
KHCJIOTBI Ha IPUMEPE NAIIBMUTHHOBOM M CTEAPUHOBOM.

Caosxxnble 3¢upsbl U Kupbl. [lonyueHne cnoXkHbBIX 3QUPOB peakiyei dTepuduKaum.
Crnoxnbie 3pupbl B pupoie, ux 3HaueHue. [I[puMeHenne cnoxxHbIX 23(UPOB HA OCHOBE
CBOJNCTB.

Kupsl kak cnoxsbsle 3¢upsl. Knaccuduxamnus xupoB. XUMHUUECKHE CBOMCTBA KHUPOB:
TUAPOJIN3 U TUAPUPOBAHUE >KUJKHUX KUPOB. [IpMMeHEHHE )KMpPOB Ha OCHOBE CBOMCTB.
Mb1na.

YraeBoabl. YrieBoJbl, WX KiIacCU(pUKAIMI: MOHOCAaXapujbl (TJIOK03a, (pPyKTO3a),
Jucaxapubl (caxapo3a) U nosuvcaxapusl (KpaxMai U HEeJUTio03a).
['mroko3a — BEIIECTBO C JIBOMCTBEHHOW (yHKIMEH — anbIeruOCHUPT. XUMHUECKUE
CBOMCTBA TJIIOKO3bl: OKHUCJIEHUE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBJIEHHE B COpOWT,
cnupToBoe Opoxkenue. [IpuMeHeHne rioKo3bl Ha OCHOBE CBOWCTB.
3HaueHue YIJEBOJOB B JKMBOW MPUPOAE M KW3HM uenoBeka. [loHsATHE O peakuumsx

15
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MOJIMKOHACHCALIMM U TUApPOJIM3a Ha MpHUMEpe B3aWMONPEBpALICHH: TIII0Ko3a —>
MoJIMCaxapu.

IpodunabHbie 1 npodeccHOHAIBHO 3HAYUMBbIE JIEMEHTHI colepKaHus. MeTHIOBbII
CIIUPT U €ro UCMOJb30BAHUE B KAUECTBE XMMUYECKOTO ChIpbs. TOKCMYHOCTh METaHOJIA U
MpaBHJIa TEXHUKH 0€30MaCHOCTH MPHU PadOTe ¢ HUM. DTHIICHTIIMKOJb U €r0 TPUMECHEHHUE.
TOKCHMYHOCTH STUJICHIJIMKOIIS U MpaBUjIa TEXHUKU 0€30MacCHOCTH P paboTe ¢ HUM.
[Tonydyenue ¢peHona u3 NPOIyKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA U M3 OEH301a.
[Tonmukonaencauus ¢dopmanbaeruaa ¢ GeHoaoM B ¢GeHOT0POPMAIbIECTHAHYIO CMOIY.
Aueranpaerua. Ilonsarue o keroHax Ha mpumepe aneToHa. [IpuMeHnenue areToHa B
TEXHUKE U IPOMBILIJIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KHCJIOT (IaBeieBasi KHCJIOTa Kak JBYXOCHOBHas,
aKpUJIOBasl KUCIIOTa KaK HellpeiebHasi, OeH30iHas KUCIOTa KaK apoMaTH4ecKas).
[TnerkooOpasyronye Macia. 3aMeHa JKHPOB B TEXHHKE HEIUIIECBBEIM CBHIPhEM.
CHUHTETHYECKHE MOIOIINE CPEJCTBA.

MonouHokuciaoe OpokeHue riaoko3bl. Kucimomonounsle npoayktel. CuiiocoBaHHe
kopMoB. HutpoBanue nemntono3sl. [Inpokcunus.

Jlabopatopubie paboTel: CBOWCTBAa YKCYCHOM KHCIJIOTBHI, OOIIME CO CBOWCTBAMHU

MUHEPAIBHBIX KUCIIOT. !
[IpakTnueckoe 3anatue: PenieHne SKClIepUMEHTAIBHBIX 3a1a4. 1
Kontponbnas padota: «Kucnopoacoaepkaiiye opraHu4ecKue COeTMHCHUS 1
Tema 1.4. Conepxanue yueOHOro MaTepuasia
A3oTconepaxaiue Amunbl. [lonstue o0 amuHax. Anudaruueckue aMuHbl, UX KiIlaccupukauus u
OpraHu4ecKue 1 | HomeHksaTypa. AHWIMH, KaK oOpraHudyeckoe ocHoBaHue. IlomydeHue aHMIMHA U3
coequHenus. [lonmumepsl HUTpoOeH3oa. [I[puMeHeHne aHnuaHa Ha OCHOBE CBOMCTB.
AMMHOKHUCJIOTBI.  AMHUHOKHUCIOTBI  Kak  aM(poTepHble  JU(YHKIMOHAJIbHBIE
o | OPTaHMYECKHE COCTUHEHUS. XHUMUYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aMMOJECHCTBHUE CO
meJ049aMu, KUCIOTaMU M ApPYyr ¢ ApyroMm (peakuus mnonukoHaeHcaruu). [lentunnas
CBSI3b M nosunentuasl. [lppyMeHeHne aMHMHOKHCIOT HAa OCHOBE CBOWCTB. 10
Beaxu. [lepBuunas, BTopuyHas, TpeTUYHAs CTPYKTYphl O€IKOB. XMMUYECKUE CBOWCTBA
3 | OenKOB: TOpeHHWe, NeHaTypalus, THIPOJIHW3, IBETHBIE peaknuu. buojormueckne
(byHKIMU OENKOB.
IMoammepsl. benku u nonucaxapu il Kak OMOIOIUMEPHI.
4 ITnactmaccel. IlonydyeHne noamuMepoB peakuueil NOIMMEPU3ALUN U TOJNKOHICHCALINN.

TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacraBureny miactmacc.
Bonokna, ux knaccu¢ukanus. Ilomydenune BonokoH. OTnenbHble NpPeACTaBUTENN
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XUMHUYCCKHUX BOJIOKOH.

[poduibHbie U nNpodecCHOHATBLHO 3HAYMMbIE JJIEMEHThI  COJEpP:KAHUS.
AMUHOKANpoHOBasi KucioTa. KanmpoH Kak MNpeaCcTaBUTENb IOJMAMHUIHBIX BOJIOKOH.
Hcnonp3oBaHue ruaposin3a OCIKOB B MPOMBIIUICHHOCTH. [lOMMBUHUIXIOPUI,
nosmrerpadropatriieH (teduion). denonodopmanbaeruaubie miacTtMacesl. Liemmymons.
[TpoMBINIIIICHHOE TPOU3BOACTBO XMMHYECKHUX BOJIOKOH.

JlaGopaTopHbie paboTsl: PacTBopenue 6enkoB B Boje. OOHapyxeHHe OCITKOB B MOJIOKE U B

MsicHOM OynboHe. JleHaTypamus pacTBopa Oenlka KypHHOTO siiflla CIIUPTOM, PacTBOpaMH 1
CoJIeH TsDKEJIBIX METaJUIOB U Mpu HarpeBanuu. KauecTBeHHbIE peakiinu Ha OCNKH.
IIpakTrueckoe 3ansTue: PacriosHaBaHue acTMacce ¥ BOJIOKOH. 1
Pasznea 2.
OBLIAA U 59
HEOPI'AHUYECKAS
XUMUA
Tema 2.1. CopepxaHue yueOHOro Marepuaia
OcCHOBHbBIC NIOHATHS U Beenenue
3aKOHbI XUMHUH 1 | Hayunsle MeTONIbI MMO3HAHMS BEIIECTB U XMMUUYECKHUX siBIeHUN. Ponb skcrepumeHTa u
TEOpPUH B XUMHUHU. MOJEIMpPOBaHUE XUMUYECKHUX MTPOLIECCOB.
OcHoBHbIe mMoOHATHS XuMHUM. BemectBo. Atom. Monekyna. XUMHUECKUH 3JIEMEHT.
5 Annorponusi. I[IpocTeie u ciokHble BemiecTBa. KadeCTBEHHBIM M KOJIHMYECTBEHHBIN
COCTaB BeHIECTB. XUMHUYeckue 3HaKu H (opmynbl. OTHOCUTENbHbIE aTOMHAs U
MOJIEKyJIsIpHas Macchl. KonndecTBo BemecTsa.
OcHoBHBbIE 3aKOHBI XUMHUH. CTeXMOMETpUsl. 3aKOH COXPAHEHHUS MACChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJSIPHOW CTPYKTYphl. 3akoH ABOraipo u
3 | clencTBUs UX HETO. 4
PacueTHble 3a/1a4un Ha HAXOKIEHUE OTHOCUTEILHON MOJIEKYJISIPHOM MACCHI,
ONpeJIeJICHUE MACCOBOM 10IM XUMHUYECKUX 2JIEMEHTOB B CJI0KHOM BEIIIECTBE.
IIpopuibHbie 1 IPOPEeCCHOHATBHO 3HAYMMBIE 3JIEMEHTbI COAEePKAHMSA.
4 AnnotponHsle MOAU(UKALKU yriaepoa (anmas, rpaduT), KUucuopoaa (KUCIopo1, 030H),
oJioBa (cepoe u 6emoe 0510B0). [IoHATHE 0 XUMUYECKON TEXHOJIOTHH, OMOTEXHOJIOTHH 1
HAaHOTEXHOJIOTHUU.
Tema 2.2. Copep:xaHue yueOHOro MaTepuana
IHepuoauyeckuii 3aK0H 1 Iepuoauuecknii 3axkon .M. MengeaeeBa. Ortkpeitue [.M. MenzaeneeBsimM 5

Ilepuoanueckasi cucrema

1

[Tepunonnueckoro 3akoHa. [lepronnueckwnii 3akoH B hopmynuporke [[.11. Menaeneena.
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XHMHUYECKHX JIEMEHTOB
JI.LA. MenneseeBa u
CTPOEeHHE aToMa

[lepmonnueckass TaOnaMIla XWMHUUYECKHX DJJIEMEHTOB — Tpaduueckoe OTOOpakeHHE
MepUOANYECKOro 3akoHa. CTpPyKTypa MEepHOIUYECKON TaONUIbI: MEPUOILl (Majbie U
OoJibIue), rpymIbl (TJIaBHAS M TOOOYHAs ).

Crpoenne atoma u nepuoanueckuii 3akon .M. MenaeaeeBa. ATOM — CiOXHas
yactuna. Sapo (IpOoTOHBI U HEUTPOHBI) U NMEKTpOHHAas obosiouka. M3otonsl. CTpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB JIEMEHTOB MaJbIX MEeproA0B. OCOOEHHOCTH CTPOCHUS
9JIEKTPOHHBIX O0O0JIOYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPUOAOB (IEPEeXOAHBIX
2 | onemenrtoB). [lonsatue 00 opOutansx. S-, p- u d-OpOutanu. DJIEKTPOHHBIC
KOH(pUrypaluuyu aTOMOB XMMHYECKHX 3JIEMEHTOB.

CoBpemeHHass (OpMYJIMPOBKA IMEPUOJUYECKOr0 3aKOHA. 3HAYCHUE IEPUOJUYECKOrO
3aKOHAa W NEPUOIAUYECKON CHCTeMbl XMMHUecKux snemeHToB J[.M. MenneneeBa nis
pa3BUTHSI HAYKU M IOHUMAaHUSI XUMHUYECKOM KapTUHBI MUpa.

IIpopunabHbie U  npodeccHOHATIBLHO 3HAYHMMBIE 3JIEMEHTbI  COJEPKAHMSL.
PaIlI/IoaKTI/IBHOCTb. Hcnonp3oBanue PAAOAKTUBHBIX HM30TOIIOB B TCXHHUYCCKUX LECIIAX.
PeHTreHOBCKOE€ M3IydeHHME U €ro HCIOJb30BAHME B TEXHUKE U  MEAMIIMHE.
MO[[GJIHpOBaHI/Ie KaK MCTOJ MPOTHO3UPOBAHHWA CUTYyallMU HAa IIPOU3BOJACTBEC.

Tema 2.3.
CTtpoenne BemecTBa

Copep:xanue yueOHOro MaTepuana

Honnasi xumu4eckasi cBsi3b. KaTtnoHbl, ux oOpa3oBaHHWEe M3 aTOMOB B pPE3yJbTaTe
npolecca OKUCIeHHs. AHMOHBI, UX 00pa3oBaHME W3 aTOMOB B pe3ylbTaTe Ipoliecca
BOCCTaHOBJICHUA. VIOHHas CBA3b, KaKk CBSA3b MEXKIY KAaTHOHAMM M AHMOHAMH 32 CYHET
3NIEKTPOCTATUYECKOT0 MpUTsKeHus. Kinaccuukaius HOHOB: IO COCTaBy, 3HAKY 3aps/a,
HAJIMYUIO THApaTHOM oOonouku. HoHHBIE KpHucTauimueckue pemeTkd. CBoicTBa
BEIIECTB C MOHHBIM TUIIOM KPUCTAJTINYECKON PELIECTKHU.

KoBajienTHasi xumuueckasi cBsi3b. MexaHu3M o00pa3oBaHMsI KOBAJIEHTHOM CBS3U
(oOMeHHBIE M JTOHOPHO-aKLENTOPHBIN). DIEeKTpooTpHULaTeNbHOCTh. KoBalleHTHBIE
2 | monsipHasl M HETOJISIpHAsi CBs3M. KpaTHOCTh KOBaJCHTHOW CBSI3U. MOJIEKYJSIpHBIE H
aTOMHBIE KpHCTaJUIMUECKHUEe pemeTkd. (CBONCTBAa BEIIECTB C MOJIEKYJISIPHBIMH U
AQTOMHBIMM KPUCTAJUIMYECKUMH PEIIETKAMM.

MeTajuinyeckas cBs3b. MeTamnnyeckas KpUCTaJUIMYCCKad PCIICTKAa U MECTAJININICCKasd
XUMHYECKas CBA3b. OU3NMUSCKHE CBOMCTBA METAIIIIOB.

ArperaTHLIe COCTOSIHMS Be€IIECTB M BOAOpoaHast CBA3b. TBCpI[OG, KHUIKOEC H
4 F33006p213H0€ COCTOSIHHsA BCHICCTB. Hepexon BCIIECTBA M3 OJHOI0 arpe€ratHoro
COCTOSIHUA B IpYTroc. BOI[OpOI[HaSI CBA3b.
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Yucroble BemecTBa U cMecH. [ToHsTHE 0 cMecH BelecTB. [ OMOTr€HHbIE U TE€TEPOTCHHbBIE
5 | cmecu. CoctaB cMecei: 00beMHass U MaccoBas IO KOMIIOHEHTOB CMECH, MaccoBas
JIOJISl IPUMECE.

MucnepcHble cucrembl. [loHsTne o aucnepcHoit cucteme. [ucnepcHas dasza u
6 | nucniepcuonnas cpena. Knmaccuduxarus nucnepcHbix cucteM. [ToHATHE 0 KOJTOMIHBIX
CUCTEMaXx.

IIpoduabHbie U MpodeccHoOHATBLHO 3HAYMMBbIE 3J1eMEHThI cofep:kanus. [1oisapHOCTD
CBS3M W TOJSPHOCTh  Mojekynbl.  Konnencamusi.  Tekywects.  Bosronka.
7 | Kpucrammmzanusa. CyOnumanust u jaecyOnumanus. AHOManuu (U3WYECKUX CBOMCTB
BOJbL. JKujkue Kpuctamibl. MuHepalibl U TOPHBIC TOPOABl KaK IMPHPOTHBIC CMECH.
DOMYyJIbCUU U CycrieH3uu. 30J (B TOM uuncie a3po3oin) u renu. Koarymsmus. Cunepesuc

Jlaboparopubie pabotel: [IpuroroBienue cycrneH3uu KapOoHaTa Kajblusi B BOJE.

[Tonyuenne smynbcuM MOTOpPHOro Mmacija. O3HaKOMIJIEHHE CO CBOWCTBAMHU JAMCIEPCHBIX 1
CUCTEM.
Kontposbnas pabota «CTpoeHue BenecTBa» 1
Tema 2.4. Copep:xanue yueOHOro MaTepuana
Bonaa. PacTBopbl. Boaa. PacrBopsl. PacTtBopenue. Boma xak pactBopurelsb. PacTBOpUMOCTh BENIECTB.
DJIEKTPOJIUTHYECKASA 1 Hacepiiennsie, HEHACBIIICHHbIE, MIEPECHIIICHHBIE  PAacTBOPBI. 3aBUCHUMOCTh
AUCCOLHAMSA PacTBOPUMOCTH I'a30B, KUAKOCTEN U TBEP/BIX BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBas 101151 paCTBOPEHHOT'O BEIIECTBA.
DJIEKTPOJIMTHYECKAs AUCCOLHALMSA. ONEeKTPOIUTHI U HERJIEKTPOJIUTHI.
DNEKTPOIUTHYECKAs JUcconranus. MexaHu3Mbl 2J1EKTPOIUTHUECKON AUCCOLUALUM IS
o | BEWECTB € PAsTMYHBIMH - THIAMH XUMHUYECKON CBs3U. [mapaTHpoBaHHbIE U 6
HETHJIpaTUpOBaHHble MOHBI. CTENEHb JJIEKTPOJUTHYECKON aucconnanuu. CuibHbIE U
cnabple  37eKTPOJAUTH.  OCHOBHBIE  TOJIOKEHHMSI  TEOPHUHM  DJIEKTPOJUTHYECKOU
Jucconnanuu. Kuciorsl, OCHOBaHUS M COJM KaK 3JIEKTPOJIUTHI.
Ilpopuniabubie u  npoecCHOHANBLHO-3HAYMMBIE  JJIEMEHTBI  COJEpPKAHMA.
PactBopenne kak  ¢usuko-xumuueckuid mporecc. TemnoBble 3ddexTel  mpu
3 | pacrBopenun. Kpucramnoruaparsl. Pemenue 3a1ad Ha MacCoBYyIO JIOJIFO PACTBOPEHHOTO
BemiecTBa. [IpumMeHeHue BO/bl B TEXHUYECKUX LEsIX. JKeCcTKOCTh BOJBI M CIIOCOOBI ee
ycTpaHeHUsl. MuHepalibHbIe BOJIBI.
ITpakTnueckue 3ansatus «lIpurorosneHue pacTBopa 3aJaHHON KOHIIEHTPALMN» 1
Tema 2.5. Coneprxanne y4eOHOT0 MaTepuasa 10
Knaccnguxanus 1 \ Kucjaorel 1 ux cBoiictBa. KuCIOTBI Kak 3JEKTPOJUTHI, MX Kiaccu(uKalus 10
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HEOPraHuYeCcKUX
COeTMHEHHUI 1 X CBONCTBA

pa3MYHbIM  TNpU3HAKaM. XUMHUYECKHE CBOWCTBA KHUCIOT B CBET€ TEOpUU
ANEKTPOIUTUYECKOMN JIUCCOLIMALUU. Ocobennoctu B3aWMO/JICVCTBHUS
KOHIEHTPUPOBAHHON CEpHOM M a30THOM KHCIOT ¢ MeTaiaMu. OCHOBHBIE CHOCOOBI
MOJIYYCHHA KHUCJIOTHI.

OcHoBanuss M uX cBoiicTBa. OCHOBaHHSA KakK JJIEKTPOJIUTHL, MX KiIacCHU(PHUKAIUSI IO
pa3JIM4YHBIM IPU3HAKAM. XHMHYECKHE CBOMCTBA OCHOBAaHMM B CBETE TEOPUHU
3JIEKTPOJINTUYECKON JHuccoUManmu. Pa3iioxkeHue HepacTBOPUMBIX B BOJAE OCHOBAHUM.
OCHOBHBIE CTIOCOOBI TOTYYEHHUSI OCHOBAHUH.

Comm n ux cpoiicrBa. Conu Kak 37eKTpoiuTbl. Colau CpellHUE, KUCIbIE U OCHOBHBIE.
3 | XUMHYECKME CBOWCTBA COJCH B CBETE TEOPHM DJIEKTPOIUTUYECKON IUCCOLUALIMH.
CrniocoOsI nonydenus conei. ['uaponus conei.

Oxcuabl u ux cBoiictBa. ConeoOpasyrolye H  HECoJeo0pasyIole OKCUIbL.
OcHoBHBIC, aM(OTEpHbIE U KHCJIOTHBIE OKCHJBL. 3aBUCHMOCTH XapaKTepa OKCHIA OT
CTENIEHU OKMCJIEHUs OOpa3yrollero ero Merauia. XUMHYECKHE CBONCTBA OKCHJIOB.
Ilony4yeHnue OKCHUI0B.

Ipoduabubie 1 NMPpodecCHOHAIBHO 3HAYMMbIE JJIEeMEHThI coaep:kaHus. [IpaBuna
pa3baBiieHUs CepHON KUCIOTHI. Mcronb30BaHue CEPHON KUCIOTHI B MPOMBIIUIEHHOCTH.
5 EI[KI/IG mIejI04u, MX MCIOJIb30BAHUC B IHPOMBIIIIICHHOCTH. T'amenast m HerameHas
U3BECTb, €€ IPUMEHEHUE B CTPOUTEIBCTBE.

ITonsitue o pH pactBopa. KucioTtHast, menoynas, HeMTpaibHas Cpeibl paCTBOPOB.

JIaGoparopHas paboTa:
['maponus cosel pa3Iu4yHOro THIIA.

KOHTpOJ’ILHaﬂ pa60Ta: HeOpraHI/I‘{eCKI/Ie CO€IUHEHMSA U UX CBOMCTBA

Tema 2.6.
XuMHYeCKHEe peaKkunu

Coneprxkanne yueOHOro MaTtepuasia

Kanaccndpukanmnsa xuMudecKnx peaknmi. Peaknuu coeiMHEHHUs, pa3ioKeHus,
3ameneHusi, oomena. Karanutudeckue peakuuu. OOpatuMble 1 HEOOPATUMBbIE PEAKIIHH.

! ['oMOreHHble M TE€TEPOreHHBIE pEAKUMH. OK30TEPMHUUYECKHE M DHAOTEPMUYECKUE
peakiuu. TeroBoi 3@ ekt xumuyeckux peakuuil. TepmoxuMuyeckue ypaBHEHHUs.
OKHCIANTENBbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CTeneHb okucieHus. OKUCIUTENb U

o | BOCCTaHOBJIEHHE. BoccTanoBUTENb M OKHCIICHHE.

Merton OJICKTPOHHOT'O Oananca I COCTaBJICHUA ypaBHeHHf/'I OKHCIIUTECIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKIII/Iﬁ

Ckopoctb xumMHu4eckux peaknui. [loHATHE O CKOPOCTM XMUMHYECKHX pEaKLUil.
3 | 3aBHCUMOCTh CKOPOCTH XHMHYECKMX pEaKIUH OT pa3iuyHbIX (DAaKTOPOB: TPUPOJIBI
pearupyromux  BEIIECTB, WX  KOHICHTPALMM, TEMIEPATYPbl, IOBEPXHOCTH
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COIIPMKOCHOBCHHA U MCIIOJIB30BAHU KAaTAJIU3aTOPOB.

OOpatuMocTh XHMHYecKHUX peaknuii. OOpatumple W HeoOpaTHMbIE pEaKLUU.
4 | Xumudeckoe paBHOBECHE H CIIOCOOBI €r0 CMEIICHFS.

IIpodunabHbie U npodeccHOHAILHO 3HAYUMbIE 3JIeMEHThI cojep:kanus. [lonsarue o6
JNEKTPONIN3E. DJIEKTPOIU3 PACIUIABOB. JJIEKTPOJIM3 PACTBOPOB. DIEKTPOJUTHYECKOE
nojydyeHue amoMuHudA. lIpaktnueckoe npumenenue saekrponusa. ['ajbBaHOILIACTHKA.
5 | I'anbBaHocTerus. PaduHupoBaHue [IBETHBIX METAILIOB.

Karamus. ['omorennele u rereporeHssle katanusaTopbl. [Ipomoropsl. Karanurtnueckue
A1bl. IHTHOUTOPBI.

IIpon3BOACTBO aMMUaKa: ChIPbE, aNnaparypa, HAy4yHble IPUHIAIIBL.

JlaGopaTopHas pabota

Tema 2.7.
MeTa/ibl H HEMETAJIIBI

Coneprxkanne y4eOHOro Marepuania

Mertamnbl. OcoOEHHOCTH CTPOEHUST aTOMOB U KpHCTauioB. Dusmueckue CBOMCTBA
metauioB. Kiaccupukanuss MeTauloB IO  Pa3IUYHBIM MpU3HAKaM. XHMHYECKHE
CBOWCTBA  METAJIOB. ONEKTPOXUMUYECKUA Pl HANPSHKEHUA — METasuIoB.
MetannorepMmus.

O61mue crnocoObl nosyyeHus: meramioB. [lonstue o meramnypruu. [lupomeramtyprus,
TUAPOMETAJUIYPrusl ¥ d1eKTpoMeTaiuryprusi. CIlaBbl YUEPHBIE U LIBETHBIE.

Hemeranubl. Oco0eHHOCTH cTpoeHHss aTOMOB. Hewmeraniabsl — mpocThlie BeIIECTBA.
3aBUCUMOCTh CBOMCTB TaJlor€éHOB OT HX moJjoxkeHHs B Ilepuonmyeckoit cucreme.
OKHUCIUTENILHBIE U BOCCTAHOBHUTEIbHBIE CBOWCTBA HEMETA/UIOB B 3aBUCHUMOCTH OT HMX
HOJIOKEHHUS B PSIY JIEKTPOOTPHUIIATEIbHOCTH.

IIpopuiabubie u npodeccuoHATBLHO 3HAYMMBIE JJIEeMEHThI cojaep:xkanus. Kopposus
METAJUIOB: XUMHUYECKas M 3JIEKTPOXMMHUUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
yCIIOBHM OKpyxaromieil cpensl. Knaccudukanuss Koppo3ud METalIoB MO Pa3InYHbIM
npu3HakaM. CrocoObl 3alUThl METAIIOB OT KOPPO3HH.

[Tpon3BOACTBO YyryHa U CTAJH.

[Tomyuenne HeMeTaIOB (PpaKIIMOHHON MEPETOHKON JKUIKOTO BO3/IyXa U DIIEKTPOIU30M
pPacTBOPOB UJIH PACILIABOB 3JIEKTPOIHUTOB.

CuiMkaTHasi IPOMBINUIEHHOCTb. [IpOM3BOCTBO CEPHON KHUCIIOTHI.

HpaKTquCKHe 3aHATHA:. PenieHue OKCIICPUMCHTAJIBHBIX 3a/1a4.

KOHTpOJ'ILHaSI pa60Ta: Mertannsl 1 HEMETAJLIbI

Koncyabranuu

1. 'eneTnyeckas CBA3b MEX1Y KJIaCCaMU HEOPTaHUYECKUX COEIUHEHHI.
2. I'eneTnyeckas CBsI3b MEXK]y KJlacCaMU OPraHUYECKUX COEIMHEHUM.
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3. Pemenne pacyeTHbIX 3a/1a4.
4. . PenieHue sKCIepUMEHTAIbHBIX 3a/1a4.

JudpepeHupoBaHHbIN 3a4eT:

Bcero:

118

Jis XapaKTepUCTUKH YPOBHS OCBOCHHS YUeOHOTO MaTepualia UCIIOIb3YIOTCS CIeNYIOIue 0003HaYCHNUS:

1 — o3HaKOMUTEBHBIN (Y3HABaHUE PAHEE U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2 — penpOAYKTUBHBIH (BBIIOJIHEHUE ICATEIHLHOCTH 0 00pa3ily, MHCTPYKIIUU WIH MO PYKOBOJICTBOM)

3 — MPOJYKTUBHBIN (TUITAHKPOBAHUE M CAMOCTOSTEIILHOE BHIMIOJIHEHUE JICSITEIbHOCTH, PEIICHUE TPOOJIEMHBIX 3a]1a4)
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3. YCJIOBUS PEAJIN3AIIMA PABOYE ITPOTPAMMBI YYEFHOM
JUCHUIIJIIMHBI OY .11 XUMUSA
3.1. TpeboBanuss K MHHUMAJIBLHOMY MAaTepPHAJbLHO-TEXHUYECKOMY
00ecreYeHM 0.
Peanuzanus nporpammbl yueOHON TUCHUILIMHBI TIPENoiaraeT Halmuue y4eOHoro
KaOWHEeTa XUMUHU.
O6opynoBaHne KaOMHETa XUMHH.
— aBTOMAaTU3MPOBAHHOE paboyee MECTO MPENo1aBaTeNs;
— MYJBTHMEANNHOE 000PyI0BaHNUE;
— JIEMOHCTPAIMOHHBIC KOJIJICKIINH BEIIECTB;
— TaOJMIIBI ¥ TUTAKATHI 10 COOTBETCTBYIOIIUM T€MaM YYEOHOU JUCIUTIIIUHBI,
— 00opynoBaHue it Ta0OPATOPHBIX U MPAKTUYECKHUX PaboT.
3.2. UudopmannoHHoe odecnieyeHne 00yueHus.
Ilepeuennb PEKOMEeHyeMbIX  Y4eOHBbIX U3IaHUIA, HHTEPHET-PeCcypcoB,
JAOTOJIHUTEILHOM JTUTEPATYPHI.
OCHOBHBIE HCTOUYHUKH:
1. Kypun.A.A. Xumusg 10-11 knaccel: YueOHUK 111 00111€00pa3oBaTEIbHBIX
opranu3zanuii: 6a3oBbiii ypoBeHb/M. IIpocsenienue 2019, -175 c.
2. T'abpuensu O. C., OctpoymoB U. I'. Xumust 11 npodeccuii U crielinaabHOCTEH
COIMAIbHO-PKOHOMHUYECKOTO ¥ TYMaHUTApHOTO Npoduieii: yueOHUK Il CTY/L.
yupexaeHuit cpell. npod. oopazosanus. — M., 2018.
3. I'abpuensn O. C., Octpoymos . I'., Cnankos C. A., Jlopodeea H.M. [Ipaktukym:
yue0. [Tocobue s crya. yapexaeHuit cpes. npod. oopazopanus. — M., 2018.
4. T'abpuensu O. C., OctpoymoB U. I'., Cnagkos C. A. Xumusi: mocooue s
noarotoBku k EI'D:yue0. mocobue 11 cTyA. yupexxaeHuit cpen. npod. oopa3oBaHusl.
— M., 2018.
5. I'abpuensn O. C., JIsicoa I'. I'. Xumust. Tectsl, 3a1aun u yrpaxHeHus: yueo.
nocodue A CTyA. yUpexaeHui cpen. npod. oopazoBanus. — M., 2018.
6. Epoxun 10. M., Kosanesa 1. b. Xumus mis npodeccuii U CrienuaaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYIHOTO MPpOoduiIeii: yaeOHUK IS CTY. YIPEKICHUN
cpen. npod. oopazoBanus. — M., 2018.
7. Epoxun 0. M. Xumus: 3agaun u ynpakHeHus: y4ueb. mocodue st CTy/I.
yapexaeHuit cpel. npod. oopazosanus. — M., 2018.
8. Epoxun FO.M. COOpHHK TECTOBBIX 3aJJaHUM IO XUMHUU: y4€0. TocoOue AJisd CTYI.
Yupexnenuit cpen. npod. oopazoBanus. — M., 2018.
9. Epoxun 1O. M., Kosanesa U. b. Xumus my1s npodeccuii v crienuaibHOCTEH
TEXHUYECKOTO Npodusisi. DIEKTPOHHBIN y4eOHO-METOAMYECKHUI KOMIUIEKC. — M.,
2018.
10. Cnankos C. A., Octpoymo U. I'., I'abpuensa O. C., Jlykpsanoa H. H. Xumus aist
npodeccuii ¥ CrenuaTbHOCTEH TEXHHUECKOTO PO, DINEKTPOHHOE PHIIOKCHHE
(3JIEKTPOHHOE YUeOHOE U3/ITaHKE) JIJIsl CTYA. YUPEeXKACHUM cpel. npod. oOpazoBaHus. —
M., 2018.
11. T'abpuensan O. C., OctpoymoB U. I'. Xumusg 11 npodeccuii U crienuagbHOCTeH
TEXHUYECKOTO Npoduisi: y4eOHUK IS CTYI. YUPEKACHHUMN cpel. mpod. oOpa3oBaHuUs.
— M., 2018.
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JlonoJIHUTENbHBIE HICTOUYHUKHU:

1. bonbmio# cnpaBounuk «Xumusi». M.: Jlpoda, 2004.

2. HoBeilmuii cripaBOYHMK IMIKOJIbHUKA: XuMusa. M.: Dkemo, 2007.

3. TNabpuensa O.C., OctpoymoB WN.I'. Xumus: Ilocobue nnsi mocTymarommx B
BY3bl. M.: 2005.

4. TI'abpuensin O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranunueckas xumus B
TeCTax, 3aJlayax u ynpaxHeHusx. M.: 2003.

5. I'abpuensa O.C., OctpoymoB WN.I'., Beenenckas A.I'. O6mas xumusi B Tecrax,
3a7auax u ynpaxsaenusax. M.: 2003.

6. bpayn T., Jlemeii I'.10. Xumus B ieatpe Hayk: B 2 . M.: Mup, 1987.

7. Ky3pmenko H.E., Epemun B.B., ITonikos B.A. Kpatkuii kypc xumun. M.: 2000.

8. [luuyruna I'.B. Xumusa u moBceqHeBHas XU3Hb udeioBeka. M.: IIpocsemenue,
2004.

9. Epoxun I0.M., ®pono B.M. CoopHHMK 3ama4 M yOpaKHEHHH TO XUMHUH (C
JTUJAKTHYeCKUM MaTepuaiom). M.: 2004.
NuTepHeT — pecypcsl:

e [azera "Xumusa" u cadt s yuurtensd "S uay Ha ypok XUMUHU" [3IEKTPOHHBIN
pecypce], URL: http://him.1september.ru (nata oopamenus 27.06.2011 r.)

e ChemNet: Tlopran ¢yHIaMEHTAILHOIO XMMHYECKOro oOpa3oBanHus Poccuw.
XuMH4YeCKast nH(popMarmoHHas CEeTh [37EKTPOHHBIN pecypc],
URL:http://www.chemnet.ru (nara o6pamenus 27.06.2011 r.)

o AJIXMMUK: caiit JLIO. AnuxGepoBoii [3nexkTpoHHblid pecypc], URL:
http://www.alhimik.ru (mata oopamenus 27.06.2011 r.)

e Bcepoccuiickas onuMnuaga IMIKOJBHUKOB IO XUMHH [3JIEKTPOHHBIM pecypc],
URL:http://chem.rusolymp.ru (mata oopamenust 27.06.2011 r.)

e EcrecTBeHHOHayuHblE DJKClepUMEHTHl - xumusa: Komnekuus Poccuiickoro
00111e00pa30BaTEeIHLHOTO nopraia [JIEeKTPOHHBIH pecypc],
URL:http://experiment.edu.ru (mata odpamierus 27.06.2011 r.)

e Heopranuueckas xumus. BupeoonsiTel B EAMHONW KOMIEKIMH LHHUQPPOBBIX
o0pa3oBaTelbHBIX  PECYpPCOB [aMeKTpoHHBIH  pecypc], URL.:http://school-
collection.edu.ru/collection/chemistry/ (nara ooparmenus 27.06.2011 r.)

e Opranunueckasa xumus. BuneoonsiTel B Enunon koiutekuuu [HOP [3nekTpoHHBIN
pecype], URL:http://school-collection.edu.ru/collection/organic/ (mara oOparieHus
27.06.2011 1.)

e Opranuueckass XUMHS: DOJIEKTPOHHBIA Y4EOHUK JJIi CpPEJHEH  IIKOJIbI
[anexTponnbiii pecype], URL: http://www.chemistry.ssu.samara.ru (mata oOpaieHus
27.06.2011 r.)

e OCHOBbl  XHMHH:  DJIGKTPOHHBI  y4eOHUK  [DJIEKTpPOHHBIM  pecypc],
URL:http://www.hemi.nsu.ru (nara oopamenus 27.06.2011 r.)
e  OTKpBITBIN KOJUICIIK: XUMUSA [371EKTPOHHBIN pecypcl,

URL:http://www.chemistry.ru (mata oopamenus 27.06.2011 r.)

e (CopocoBckuii 00pa3oBaTeNbHBIN KypHAI: XHMHS [AJEKTPOHHBIN pecypc],
URL:http://journal.issep.rssi.ru_(mara obpamienns 27.06.2011 r.)



http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/organic/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://journal.issep.rssi.ru/

20

o XWUMHMYECKUH  YCKOpUTEIb:  CHPABOYHO-UH(OPMALMOHHAS ~ CHUCTEMa IO
opraHuyeckoi xumuu [3nekTpoHHbid pecypce], URL:http://www.chem.isu.ru/leos/ (nara
obpamenus 27.06.2011 r.)

e Xumus s BCeX: WLIIOCTPUPOBAHHBIE MaTepUalbl O OOIIEH, OpraHu4ecKoil u
HCOPraHUYCCKOM XUMHH [2JIeKTPOHHBIH pecypc], URL.:http://school-
sector.relarn.ru/nsm/ (nara ooparienus 27.06.2011 r.)

e Xumusa u ku3Hb - XXI BeK: HAyYHO-TIOMYJIAPHBIA >KypHaNl [3JEKTPOHHBIN
pecypc], URL: http://www.hij.ru (mara o6pamenus 27.06.2011 r.)

e DIIeKTpOHHAs OMOJIMOTEKA YU4EeOHBIX MaTepHaIOB 110 XUMHUH Ha moptaie Chemnet
[amekTponHbIH pecype], URL:http://www.chem.msu.su/rus/elibrary/ (mara oOparieHus
27.06.2011 r.)

e WebElements: onmaiiH-clipaBOYHUK XHUMHYECKUX DJIEMEHTOB [3JICKTPOHHBIM
pecypc], URL:http://webelements.narod.ru (nata oopamierus 27.06.2011 r.)

e A30yka web-moncka LTSI XUMUKOB [JIEKTPOHHBIHN pecypc],
URL:http://www.abc.chemistry.bsu.by (nara o6pamenns 27.06.2011 r.)

e beirok u Bce 0 HeM B OWMOJOTMM U XUMHUU [3JIEKTPOHHBIN pecypc],
URL:http://belok-s.narod.ru_(mata oopamenus 27.06.2011 r.)

e Bupryanbnas XUMHUYECKast IIKOJIA [37IEKTPOHHBIN pecypcl,
URL:http://maratakm.narod.ru (a1ara ooparmienus 27.06.2011 r.)

e 3aHMMAaTelIbHAs XMMUS: BCe O MeTauiax [anmekrponHsiid pecype], URL: http://all-
met.narod.ru (nara obparienus 27.06.2011 r.)

o Krnaccudukanus xumuueckux peakuuii (¢ mpumepamu flash-anumarimit)
[aexkTponnbIi pecype], URL:http://classchem.narod.ru (mata oOpamenus 27.06.2011
r.)

e Kypc xumMuum Ha cepBepe OECIUIATHOIO JUCTAHIMOHHOIO O0Opa30BaHUs
[anexkTponHbIi pecype], URL:http://www.anriintern.com/chemistry/ (nara oOparieHus
27.06.2011 r.)

e Kon Tpen - Xumus IS BCEX [37EKTPOHHBIN pecypc],
URL:http://www.kontren.narod.ru (nara obparienus 27.06.2011 r.)

e Mup xumuu [3nekTpoHHbIi pecypc], URL:http://chem.km.ru (nata oGpamienus
27.06.2011 r.)

e Mup xumum [dnmexTpoHHBIH pecype], URL:http://chemworld.narod.ru (mara
oOpanienus 27.06.2011 r.)

e OnuMnuagHeie 3a71a4u o XUMUU [PEKTPOHHBIN pecypc],
URL:http://tasks.ceemat.ru (nata oopamerus 27.06.2011 r.)

o [lepuoguuecknii 3akon J[.MI. MenHxaeneeBa M CTpOEHHE aTOMa [IIEKTPOHHBIM
pecypc], URL:http://mendeleev.jino-net.ru (nata oopaimenus 27.06.2011 r.)

o JlomynspHas OHOMMOTEKAa XMMHYECKUX DJIEMEHTOB [AJIEKTPOHHBIN pecypc],
URL:http://n-t.ru/ri/ps/ (nata odparmenus 27.06.2011 r.)

o [lpakTnyeckass W  TeOpeTHYECKass  XUMHUSA  [DJEKTPOHHBIA  pecypc],
URL.:http://chemfiles.narod.ru (nara oopamenus 27.06.2011 r.)

e Caiit Alhimikov.net: mone3nas nHOp™MaIUs MO XUMUM [IIEKTPOHHBINA pecypc],
URL.: http://www.alhimikov.net (mata o6pamenus 27.06.2011 r.)
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http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://classchem.narod.ru/
http://www.anriintern.com/chemistry/
http://www.kontren.narod.ru/
http://chem.km.ru/
http://chemworld.narod.ru/
http://tasks.ceemat.ru/
http://mendeleev.jino-net.ru/
http://n-t.ru/ri/ps/
http://chemfiles.narod.ru/
http://alhimikov.net/
http://www.alhimikov.net/
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e Xumuueckuit cepBep HimHelp.ru: y4eOHble © cHpaBOYHBIE MaTEpPHAIIBI
[anexTponHbIi pecype], URL: http://www.himhelp.ru (nara oopamenus 27.06.2011 r.)
e IllxonbHas xumus [3nekTpoHHBIH pecypc], URL:http://schoolchemistry.by.ru
(mara obpamenus 27.06.2011 r.)

e DjekTpoHHas OuONMOTEKAa MO XMMHM M TEXHUKE [IJEKTPOHHBIM pecypc],
URL:http://rushim.ru/books/books.htm (nara obpamenns 27.06.2011 r.)



http://himhelp.ru/
http://www.himhelp.ru/
http://schoolchemistry.by.ru/
http://rushim.ru/books/books.htm
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4. KOHTPO.Ib 1 OLEHKA IIPEJMETHBIX PE3YJ/IbTATOB
OCBOEHUSA YYEBHOU JTUCHUIIJIMHBI OY 1.11 XUMUA

KoHtpons u  omneHka

MMpCAMCTHBIX

PE3YJIbTATOB OCBOCHMUA JAUCHUITIINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLUCCCC IIPOBCACHUA IMPAKTHYCCKUX 3aHATUM U

Ja00paTOpHBIX  padoT,

TCCTUPOBAHU, a

TaKIXKC IIOATOTOBKH )41 3alIUTHI

HHAWBUYAJIBbHBIX TBOPYCCKHUX pa60T: pe(bepaTHBHoro HNCCIICOAOBAHUA, ITPE3CHTALINU.

IIpenmeTHbIe pe3y/ibTAaThl 00y4eHUs

®opMbI M MeTOAbI KOHTPOJISl ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHsI

- ¢(hOpMHUPOBAHHOCTH MPEJICTABICHUH O
MeCTe€ XMMHUHU B COBPEMEHHOW HAyYHOH
KapTUHE MHUPA; TTOHUMaHUE POJIA XUMHH B
dbopMuUpOBaHUU KPYro3opa U
(GYHKIIMOHATHHON TPAMOTHOCTH YE€JIOBEKA
JUTSL PEIICHUS TPAKTUYCCKIX 33]1a4;

OreHka BBINOJIHEHNS] BHEAYAUTOPHON
CaMOCTOSITEeNIbHOM paboThl, yMeHHE PadoTaTh ¢
JTIOTIOJIHUTEIbHBIMU UCTOYHUKAMHU, 3al1UTa
JOKJIaJI0B, pedepaToB, Mpe3eHTaIUH.

- BJIaJICHHE OCHOBOIIOJIArAI0LUMHU
XUMHUYECKHUMHU NOHATUSAMU, TEOPUIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE

OueHka pe3yinbTaTOB TECTUPOBAHUSA, XUMHUYECKUX
TUKTAHTOB, WHAMBHAyallbHOTO ompoca. IIpoBepka
JIOMaITHeH paboThI, OIEHKA BBIOJIHCHUS M 3alTUTHI

MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN U | TaO0pPaTOPHBIX u MPAKTUYECKUX pabor,

CHMBOJIMKOM; KOHTPOJIbHBIX ~ paboT 1mo  TeMaM  y4yeOHO
JICITUTIAHBL.

- BJIaJICHHE OCHOBHBIMHM METOJIaMU HaydHoro | OleHKa  yMEHHS  MPOBOAUTH  DKCIEPUMEHT,

MO3HAHUS, UCTIOJIb3YEMbIMH B XUMUU: AQHAIM3UPOBATh €r0 PE3ylbTaThl, JENaTh BBIBOBI,

HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, 00o6mieHue. Kontpob 3HaHUI TEXHUKU

OKCIICPUMEHTOM; YMCHHUC O6pa6aTLIBaTI>,
O00BACHATH PE3YIbTAThI MIPOBCACHHBIX
OIIBITOB M ACJIaTh BBIBOJbI, TOTOBHOCTHb U
CIIOCOOHOCTE IMPUMCHATH MCTOABI ITIO3HAHUA
IMpU pCHICHUHN MMPAKTUYCCKHUX 3a4a4;

0€30MacHOCTH TIPH BBHINOJHEHUH J1a0OPAaTOPHBIX U
PaKTUYECKUX padoT.

- ¢hOpMHPOBAHHOCTh YMEHHUS JJaBaTh
KOJIMYECTBEHHBIC OLIEHKU U IIPOU3BOJUTD
pacyeTsl 110 XUMUYECKUM (opMyiaM U
YPaBHEHUSIM;

Ounenka yMeHHS pellaTh pacueTHble 3ajaud,
NpOBEpKAa  KOHTPOJILHOW  paloThl, pe3yJbTaTOB
TECTUPOBaHUS, IPOBEPKA JIOMAaIlIHEH pabOTHI.

- BJIaACHUC ITPaBUJIaMU TCXHUKHU
0e30IMacHOCTH ITpU UCITOJIb30BAHHUHU
XUMHUYCCKUX BC€HICCTB,

[IpoBepka 3HAHWI TEXHUKH OE30MACHOCTH ITyTEM
TECTUPOBAHUs, UHAUBUYAIILHOTO OIIpOcCa.

- ¢()OpPMHUPOBAHHOCTb COOCTBEHHOM MO3UIIUN
10 OTHOILIEHHIO K XUMHUYECKOW HH(popmanuu,
MOJIy4a€MOU U3 pa3HbIX HCTOYHUKOB.

Onenka ymeHHMs paboTaTh C JONOJHUTEIbHBIMU
UCTOYHUKaMU  uHpOpManuu, C  ydeOHHKaMmH,
COCTaBJIEHHE TIUIaHA pELEH3UH, (OpMyJIUpOBaHHE
BOITPOCOB TUTSt 00CyXIeHHSI. Orenka
WH/IUBUIYaJIbHBIX TBOPYECKUX pa0or,
HCCJIEIOBATEIbCKUX MIPOEKTOB, ydacTHe B
OJIUMITHAJIAX.




