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HOSACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma o00611eo0pa3oBarebHOM y4EOHOM MUCHUIUIMHBL  «XUMUSDH)
npeAHa3HaueHa IS U3Y4YeHUs  XUMUU B l'ocymapcTBeHHOM — OIOIKETHOM
npodeccuoHalIbHOM oOpa3zoBarelibHOM yupexaeHuun Hpkytckoit obnactu «Taifmmerckuii
MPOMBIIIJICHHO-TEXHOJOoTHUeCKUid TexHukym» (nanee ['BIIOY MO TIITT), peanusytoiiem
o0pa3oBaTelIbHYI0 MpOrpaMMy CpeaHero oOIero oOpa3oBaHUs B Mpeesiax OCBOCHHS
oOpazoBatenbHoi mporpammbl CI1O (OIT CI1O) Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus
IIPU MOJTOTOBKE KBATH(PUIIMPOBAHHBIX pa0OUMX, CITyKAIIKX.

PaGouass mporpamma paspaborana Ha ocHoBe TpeboBanuii DPKI'OC cpemnero
oOmiero o0pa3oBaHus, MPEABIBIAEMBIX K CTPYKTYpe, COACPXKAHUIO W pe3yibraTaM
OCBOEHHUSI Y4YE€OHON JUCHHUIUIUHBI «XUMHS», MPUMEPHOU MPOrpaMMbl MO YYEOHOM
JTUCHUIUINHE «XUMUSD» U B COOTBETCTBUU ¢ PekoMeH1alusiMuy 10 OpraHu3aluy NoJy4eHuUst
cpenHero obmiero oOpa3oBaHMsS B Ipeleiaax OCBOEHHUS 00pa3oBaTeNbHBIX IPOrpamMm
cpenHero nmpogecCHOHAIIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C
ydeToM TpeOoBaHMM GenepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U
NoJiydaeMol  MpoPeccud WM  CHEUAIbHOCTH  CPEJHEro  Mpo(ecCHOHATBHOIO
oOpasoBanusi (muceMo JlemapTraMeHTa roCcyJapCTBEHHOW MOJUTHUKHU B cepe MOArOTOBKU
pabouux kaapoB u 10 Munob6puayku Poccun ot 17.03.2015 Ne 06-259).

Conep:kanne padoueil mporpamMmbl «XMMHS» HANPaBJEHO HA [OCTUKEHHE
CJIeNYIOLIUX LeJsIei:

* opmupoBaHKEe y CTYJCHTOB YMEHUS OIICHUBATh 3HAYUMMOCTh XUMHUYECKOTO 3HAHUS
JUTS1 KXKJIOTO YEJIOBEKa;

* (hOpMHUPOBAHUE Y CTYJCHTOB IIEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIA XUMHH B
CO3JJaHUM COBPEMEHHOW €CTECTBEHHOHAyYHOW KAPTUHBI MHUpPA; YMEHHS OOBSCHSTH
OOBEKTHl M TPOILIECCHI OKPYKAIOIIEH NEeUCTBUTEIBHOCTA — MPUPOAHON, COLMAIBHOM,
KYJIbTYPHOM, TEXHUYECKON CPeIbl, — UCIIOJIB3YSI I STOT0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy CTYJICHTOB yMEHUW pa3iauyarh (PakTbl U OIEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BHJIETh WX CBSI3b C KPUTEPHUSMH OIIEHOK U CBSI3b KPUTEPHUEB C
onpenenéHHON CUCTEMON ILIEHHOCTeH, (popMympoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* MpuUOOpeTEeHHE CTyJICHTaMU OINbITa Pa3HOOOpPA3HOW JNEATEITbHOCTH, OIIbITa
MO3HAHUSA W CAaMOIIO3HAHMUS; KIIFOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHUE
JUTSL pa3JIMYHBIX BHUJIOB JIEATEIHLHOCTH (HABBIKOB PEIICHUS MPOOJieM, IPUHATHUS PEIICHUIH,
MOWCKa, aHanmm3a U o0paboTKM HH(POpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB
W3MEpPEHNH, HAaBBIKOB COTPYIHUYECTBA, HABBIKOB OE30MACHOTO OOpAIeHUs C BEIIECTBAMU
B MMOBCETHEBHOM JKU3HM).

OBIIASN XAPAKTEPUCTHUKA YUYEBHOM JUCHUITJIMHBI
«XHUMHUD»

XuMHUs — 9TO Hayka O BEIECTBaX, UX COCTABE M CTPOEHUHU, 00 MX CBOWCTBAX M
MPEBPAILICHUSX, O 3HAYEHUM XUMHYECKHX BEIIECTB, MAaTEpPUAIIOB M IMIPOLECCOB B
MPAKTUYECKON JEATEILHOCTH YEIOBEKA.

Coneprxanue o011e00pa3zoBaTeIbHON yUeOHON MUCHMIUIMHBI « XUMHUS» HaAIPaBICHO
HAa YCBOCHUE CTYJICHTAMH OCHOBHBIX ITOHSITHM, 3aKOHOB U TEOPUM XMMHUHU; HA OBJIAJICHUE
YMEHUSIMU HAOJII0IaTh XUMHUYECKHE SBJICHHUS, MPOBOJUTH XUMHYECKHH SKCIICPUMEHT,
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IPOU3BOJIUTh PACUETHI HAa OCHOBE XHWMHYECKMX (OpMYJ BEIIECTB M ypaBHEHUH
XAMHUYECKUX PEAKIINM.

B mpouecce wu3yyeHuss XUMHM Y CTYIEHTOB pPa3BUBAIOTCA I[O3HABATEIbHbBIC
MHTEPEChl W HMHTEIUIEKTyalIbHblE€ CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIbHOM
NpUOOpPETeHUs] 3HAHUM MO XMMHHM B COOTBETCTBMU C BO3HUKAIOIIMMH >KU3HEHHBIMU
npoOsieMaMu, BOCIIUTHIBAETCSl OEpEeXHOE OTHOIICHHUS K MPUPOJE, TOHUMAHUE 3I0POBOTO
oOpa3a KU3HH, HEOOXOAUMOCTH MPEIYTPEKACHUS SIBICHUN, HAHOCSIINX BPE/] 3I0POBBIO U
OKpy»katolei cpenie. OHU OCBauMBaIOT NMPUEMBI TPAMOTHOTO, 0€30I1aCHOIO MCII0JIb30BaHUS
XMMHYECKUX BEIECTB U MaTepUajoB, MPUMEHIEMbIX B OBITY, B CEJIbCKOM XO3SIMCTBE U Ha
IIPOU3BOJICTBE.

Peanuzanus nexyKTUBHOTO MOAXOAA K M3YYCHHIO XMMHH CIOCOOCTBYET Pa3BUTHIO
TaKMX JIOTUYECKUX OIepaluil MBIIJIEHUs, KaK aHalu3 W CHUHTE3, 0000IleHue u
KOHKPETH3allusl, CPABHEHUE U aHAJIOT S, CUCTEMAaTU3alusl U Kiaccu(UKaIus 1 Jp.

B npouecce u3yueHHMs] XUMUM ~ TEOPETHUECKHME CBEICHUS  JOIOJIHSIOTCSA
JNEMOHCTPALMSMH,  JAOOPAaTOPHBIMU  OMNBITAMH W MPAKTHYECKUMHU  3aHSATUAMH.
3HAUUTENBHOE MECTO OTBOJUTCS XMMHUYECKOMY JKcnepuMeHTy. OH  OTKpbIBaeT
BO3MOXXHOCTb (D)OPMHPOBATh Y CTYJICHTOB CIELMaTIbHbIE TPEIMETHBIE YMEHUs: padoTaTh C
BEIIECTBAMHU, BBINOJHITH MPOCTHIE XUMHUYECKHUE OIbIThl, YYUT O€30MacHOMYy U
HKOJIOTUYECKH TPAMOTHOMY OOpAaIIeHHUIO C BEIIeCTBAaMH, MaTepualiaMu MU IpolieccaMu B
OBITY U Ha ITPOU3BOJICTBE.

B mpouecce wu3yueHus XMMHUHM BaXHO (OpMUpPOBaTh HUH(DOPMALMOHHYIO
KOMIIETEHTHOCTh CTyAeHTOB. [lo3TOMy mpH OpraHu3alud CaMOCTOSATENBHON paboThI
HEOOXOJMMO aKIIEHTHPOBATh BHHMAaHUE CTYAECHTOB Ha MOMCKE MH(GOPMAIMN B CPEICTBaX
Macc-meaua, MaTepHere, B yueOHOM M CIEHHAIBHOM JUTEPATYPE C COOTBETCTBYIOLIUM
o opMIIEHHEM U MPEACTABICHUEM PE3YJIbTATOB.

N3ydenune o011e00pa3oBaTeabHON y4eOHONW AMCHUIUIMHBI «XHUMHS 3aBEpIIACTCS
MO/IBEICHUEM UTOTOB B (hopMme nuddhepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEXYTOYHOU
arrectanuu ctyaeHToB B npoiecce ocBoeHus OIl CITIO ¢ momydeHuem cpeaHero oOuiero
obpazoBanus (ITIIKPC).

MECTO YYEBHOM JUCIUIIJIMHBI B YYUEBHOM ILJTAHE

VYyeOHast aucuumianHa «XuUMHUS» SABISETCS YYEOHBIM NPEAMETOM IO BBIOOpY W3
obs3aTennpbHOM npeameTHor obnactu «EcrectBennple Haykm»y DKI'OC cpennero oobmiero
oOpa3oBaHusI.

B T'BIIOY MO TIITT, peanusytomieM oO0pa3oBaTelbHYIO MPOTPaMMy CPEIHETO
obmero obpazoBanusi B mpenenax ocBoeHus OIl CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHusl, ydeOHasl AUCHUIUIMHA « XUMHsD» U3ydaeTcsa B 0011e00pa30BaTeIbHOM IIUKIIE
yueOHoro OII CIIO Ha 6a3e ocHOBHOro oOuiero oOpa3zoBaHusl C MOJIYYEHUEM CPEIHErO
obmero oopazosanus (IITTKPC).

B yueoOnbix mianax IIIIKPC wecTo y4ueOHON AMCHUIUIMHBI «XUMHUS» B COCTaBE
oOureoOpa3oBaTesibHbIX ~ YYEOHBIX AMCHUIUIMH 1O  BbIOOpY, GOpMUpPYEMBIX U3

o0s3aTenbHbIX TpeaMeTHbIX obmacteit MKI'OC cpemgnero oOmiero oOpa3oBaHUsS IS
npodeccuit CIIO.



PE3YJbTATBI OCBOEHUSI YYEBHOM JUCIHIUIIJIMHBI
OcBoeHHe colepkKaHUg Y4eOHOM  AUCHUIUIMHBI  «XUMUS», OO0eCreynuBaeT
JOCTH>KEHHE CTYJIEHTaMU CIEYIOLIUX Pe3yibmamaos:
JUYHOCMHbBIX:

» YyBCTBO TOPJOCTH M YBaXCEHUS K HMCTOPUU U JOCTIKCHUSM OTEYECTBECHHOM
XUMUYECKOM HayKH; XUMHUYECKH TPaMOTHOE IOBEJIEHUE B MpodecCHoHaTLHON
JEATeIbHOCTH W B OBITY TP OOpallleHMHM C XHUMHYECKUMH BEIECTBAMU,
MaTepuagaMiy U Ipoleccamu;

» TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa3oBaHUS M IMOBBINICHUS KBATH(DHUKAIMH B
n30paHHOM Tpo(deCcCHOHANBHON JEeATEIPHOCTH UM OOBEKTHUBHOE OCO3HAHHUE POJIU
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;

» yMEHHE WCIIOJNb30BaTh JIOCTH)KCHUS COBPEMCHHONW XHMHYECKOW HAyKH W
XUMUYECKUX TEXHOJOTUM [IJIsi TOBBIIMIEHHS COOCTBEHHOIO HMHTEIJIEKTYyaJbHOTO
pa3BUTHS B BEIOpaHHOM NTPO(ECCHOHALHOM JESITEIbHOCTH;

MemanpeomMemHbix:

» HCIIOJIb30BaHWE Pa3IMYHBIX BHUJOB IT03HABATCILHOW JCSITEILHOCTH M OCHOBHBIX
WHTEJUICKTYIbHBIX Omepanuii (IMMOCTaHOBKA 3ajaud, (OpMYJIUPOBAHUE TUIIOTE3,
aHaJIN3 U CUHTE3, CPAaBHEHHE, 0000IEHUE, CUCTeMAaTHU3als, BBISIBIICHUE TPUYUHHO-
CJICJICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, (DOPMYJIMPOBAHNE BHIBOJOB) ISl PEIICHUS
MOCTABJICHHOW 3aj]aud, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOOJIEHUE,
HAy4YHbIN SKCIIEPUMEHT) ISl U3YUYEHUS PA3TUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
MpOIIECCOB, C  KOTOPHIMM  BO3HHMKAaE€T HEOOXOAMMOCTh  CTAJIKUBATHCS B
npodeccruoHanbHol cdepe;

» WCIOJB30BaHWE  PA3IMYHBIX  WCTOYHUKOB  JUIS  TOJIYYEHUS  XUMHYCCKOU
uHpopManuy, yMEHHE OIEHUTh €€ JOCTOBEPHOCTH I JIOCTHXKEHHS XOPOIIHUX
pe3ynbTaToB B MpodecCuoHanbHOM cdepe;
npeoOMemHubIxX:

» cQOpMHPOBAHHOCTh MPEICTABICHUNA O MECT€ XMMHH B COBPEMEHHOH HaydyHOU
KapTUHE MHUpa; I[OHMMaHUE pOJIM XUMUU B (PopMUpOBaHUM Kpyrozopa u
(GYHKIIMOHAIBHON IPAMOTHOCTH YeNIOBEKa JUIsl pelICHUsI TPAKTUYECKUX 3a]1ay;

» BIIQJICHHE OCHOBOITOJIATAIOIIUMH XUMHUYECKIUMHU TTOHSATUSIMHU, TCOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJb30BaHUE XUMHUYECKOW TEPMHUHOJOTHEH U
CHUMBOJIUKOM;

» BIIQJICHHNEC OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHUS, UCIOJIE3YEMBbIMU B XUMHUH:
HaOJIIOJICHNE, OIKMCaHWe, W3MEpPEHUe, OHKCIEPUMEHT; YyMeHHe o0pabdaThiBaTh,
OOBSICHAITh PE3YJbTAThl MPOBEAEHHBIX OMBITOB U JI€NIaTh BBIBOJbI, TOTOBHOCTh U
CIIOCOOHOCTH MTPUMEHSTH METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

» cOpMHPOBAHHOCTh YMEHHUS JIaBaTh KOJMYECTBEHHBIC OIICHKH W IPOBOIMTH
pacy€Thl IO XUMUYECKUM (HOPMYJiaM U yPaBHEHUSIM;

» BIIQJICHWC TPABWIAMH TEXHUKH OC30MACHOCTH TPH HCIOJIB30BAHUH XUMHUYCCKUX
BELIECTB;

» cpOpMHPOBAHHOCTh COOCTBEHHOW ITO3WIIMU [0 OTHONICHUIO K XHMHYECKOU
uH(MOpMAIIHH, TOTYy4aeMOU U3 Pa3HbIX UCTOYHUKOB.



COJIEP)KAHUE YYEBHOHN JUCIIUIIJIUHBI

BBenenue

Hayunble MeTo/1pl MO3HAHUS BEILIECTB U XUMUYECKUX sIBJIeHUI. Poib skcriepuMenTa
Y TEOPUH B XUMUU. MOZIETMPOBAaHNE XUMHUUECKUX MTPOLIECCOB. 3HAYECHUE XUMUMU.

1. OpraHmyeckasa XxuMus

1.1. OcHOBHbIE MOHATHS OPrAaHUYECKON XUMHMH U TEOPHsi CTPOEHUS
OPraHu4YeCKMX COeIMHEeHUH

IlIpeomem opzanuueckoii xumuu. 1IprupoaHbie, UCKYCCTBEHHbIE U CUHTETHYECKUE
opranudeckue Bemectsa. CpaBHEHUE OPraHMYECKUX BEIIECTB C HEOPraHUYECKUMH.
BaneHTHOCTh. XMMHUYECKOE CTPOCHHUE KaK MOPSAJOK COEIMHEHMSI aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopusa cmpoenusa opzanuueckux coeounenuii A.M. Bymnaepoea. OCHOBHbBIC
MOJIOKEHUS TEOPUHM XUMHUYECKOro cTpoeHus. M3oMepus U u3oMepbl. XHUMHUYECKUE
(bopMyJIbI U MOJEJIA MOJIEKYJI B OPIraHUUYECKON XUMUH.

Knaccugpurkayua opeanuueckux eeuwyecme. Knaccupukaiys BemecTB 0 CTPOEHUIO
VIJIEPOJHOTO CKeJeTa U HaIW4Yuio (YHKUMOHAIBHBIX TIpynmn. ['oMoiiorn M roMoJiorwus.
Havana nomenknatypsl [UPAC.

Knaccuguxkayua peaxuuit ¢ opzanuueckoil xumuu. Peakunu npucOeIUHEHUA
(TuapupoOBaHUs, TaJOr€HUPOBAHUS, TUIPOraJIOreHUPOBAaHUA, Tuaparauuu). Peakiuu
OTHICIUICHHS (JIETUIPUPOBAHUS, JETHJIPOTAJIOTEHUPOBAHMS, Jeruaparanuu). Peakiuu
3aMeleHus. Peaknuum nzomepusanuu.

Jemoncmpayuu. Mogenu MOJNEKyl TOMOJOTOB W H30MEPOB OPraHHMYECKUX
coequHennii. KauecTBeHHOE OOHapyXeHHE yTIepoja, BOAOpPOJa U XJopa B MOJIEKYyJaxX
OPraHUYECKUX COCIUHEHUN.

Jlabopamopnvie onbvimobi. VI3roTOBIEHHE MOJAENEH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

1.2. YriieBonopoasl ¥ MX NPUPOAHbIC HCTOYHUKH

Anxaupl. AJKaHbl: TOMOJOTUYECKUHU Psii, U30MEpHUs U HOMEHKJIATypa aJKaHOB.
XUMHUECKHE CBOMCTBA alIkaHOB (MeTaHa, ATaHAa): FOPEHHUE, 3aMEIleHHE, Pa3JIoKEHHE,
neruapupoBanue. [ I[pumMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AnKenwl. JTUJICH, €r0 MOJNy4YeHHE (IETUAPUPOBAHUEM STaHA, JEMOJIMMEpHU3alne
MOJIMATUIICHA). ['OMOJIOrMueckuil psifi, M30Mepusi, HOMEHKJIATypa aJKEHOB. XHUMHUYECKHE
CBOWCTBA ATUJIEHA: TOPEHUE, KaUeCTBEHHbIE pPeakuu (oOecLBeYMBaHUE OPOMHON BOJBI U
pacTBOpa MepMaHraHarta Kaiwus), TuapaTtanus, noiuMmepusanud. [I[pumenenne stuiieHa Ha
OCHOBE CBOMCTB.

Juenvt u kayuyxu. IloHATHE O NHMEHaxX KakK yIJIEBOJOPOAAX C JIByMsSI JBOMHBIMH
cBs3siMu. ComnpsikeHHbIE AUEHbl. XUMHUUYECKHE CBOWMCTBa OyraaueHa-1,3 u u3ompeHa:
oOecuBeuynBaHue OpPOMHOM BOAbI W TOJMMEpU3alMs B Kayuykd. HarypanabHbiii u
CUHTETUYECKHE Kayuyku. Pe3nna.

Anxunsl. AuetniieH. XMMUYECKUE CBOWCTBA alleTUIIEHA: TOPeHUe, 00eClIBEUNBAHNE
OpOMHOI BOJIbI, MPUCOEAMHEHHUI XJIOPOBOAOPOA U ruapaTanus. [IlpuMeHenue aneruaeHa
Ha OCHOBE CBOMCTB. MeXKiIaccoBasi N30MEpUs C ajJKaIuCHAMU.



Apenwi. ben3on. XuMu4eckue CBOWCTBa OEH30J1a: FOPEHHUE, PEAKIMHU 3aMEIECHUS
(ranoreHupoBanue, HUTpoBaHue). [I[puMeHeHre OeH301a HA OCHOBE CBOICTB.

Ilpupoonvie ucmounuku y2neeo0opooos. 1IpupoiHbIi ra3: coctaB, IPUMEHEHHUE B
Ka4eCTBE TOILIMBA.

Hedts. CoctaB u nepepadbotka nHedu. [leperonka negru. HedrenpomyKrsi.

Jemoncmpayuu. TopeHne MeTaHa, J3TWIEHA, aleTwieHa. OTHOIIEHUWE METaHa,
ATWIICHA, alleTWJeHa W OEH30Jla K pacTBOpaM IE€pMaHraHata Kajlus U OpOMHOHM BoOjE.
[lTonyueHue »STuiieHa peakuend Aeruaparallid 3TaHoOJa, AaleTUJIEHa — TUIPOJIU30M
KapOujga kanplus. PasnoxkeHue Kaydyka IpU HarpeBaHUU, HCIBITAHHE MPOAYKTOB
pasnokeHusi Ha HemnpenaenbHoCcTh. Komnmekuus o0pas3noB HepTH U HEPTEHIPOIYKTOB.
Komnexuus «KameHHbIN yroibs 1 MpOAYKIHSI KOKCOXUMUAYECKOTO MTPOU3BOACTBAY.

Jlabopamopnsie onvimor. O3HaAKOMJIEHHE C KOJUIEKIHMEW 0Opa3noB HepTH u
IPOAYKTOB €€ mnepepaboTku. O3HAKOMIIEHHE C KOJUIEKIMEH KaydyKoB M 0Opa3lamu
W3JIETINN U3 PE3UHBL.

1.3. Kuciopoacoaepxaiue opraHudecKkie coeJMHEeHnsI

Cnupmout. llonyuyenue sTaHona OpOKEHUEM IJIIOKO3bl U THApaTallMedl 3THUJICHA.
['uapokcunpHas rpynna kak ¢yHkuuoHanbHas. [loHsATHE O MpenenbHBIX OJTHOATOMHBIX
cnupTrax. XUMHYECKHUE CBOWCTBA 3TaHOJA: B3aMMOJACWUCTBUE C HATpueM, OOpa3oBaHHE
MPOCTHIX U CIOXKHBIX 3(DUPOB, OKUCIEHUE B anbaeruia. [IpuMeHeHne 3TaHoja Ha OCHOBE
CBOMCTB. AJIKOrOJIN3M, €ro IOCIEACTBUSA U IPEIyIPEKICHUE.

['mMuepuH Kak IpeACTaBUTENb MHOIOATOMHBIX cHUPTOB. KadecTBeHHass peakuus Ha
MHOTOaTOMHbIE CIIUPTHL. [[puMeHenne rmmneprHa.

@Denon. OGusnueckre U XUMUYECKUE CBOMCTBA (heHoma. B3auMHoe BIMSHUE aTOMOB
B MOJEKyJie (peHona: B3aMMOJEHCTBHE C THJIPOKCHIOM HATpUsl U a30THOM KHUCIIOTOW.
[IpumeneHue (heHona Ha OCHOBE CBOMCTB.

Anvoezuowt. Ilonsitue 00 anpaerunax. AnpJAerujHas rpynmna Kak QyHKIHOHAIbHAas.
dopmanbaeruyy W €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOLIYI)  KHCIIOTY,
BOCCTAHOBJIEHME B COOTBETCTBYIOIIMI cnupT. [lomydyeHue anbAeruoB OKHUCIECHUEM
COOTBETCTBYIOIIMX crupToB. [I[puMenenue popmanbieruaa Ha OCHOBE €ro CBOMCTB.

Kapoonosvie kucnomwr. llonstue o kapOoOHOBBIX Kuciorax. KapOokcuinbHas
rpynna Kak (QyHKIMOHANIbHAs. ['OMOIIOTMYECKU psJ NPEebHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. IlomydyeHue KapOOHOBBIX KHCIOT OKHUCICHHEM allbJECTHUJIOB.
XUMHUYECKHUE CBOWCTBA YKCYCHOW KHCJIOTHI: OOIME CBOMCTBA C MHHEPATbHBIMU
KHUCJIOTaMU U peakius sTtepudukanuu. llpruMeHeHue yKCyCHOW KHCIOTHI HAa OCHOBE
CBOMCTB. Bpicine »KUpHbBIE KACIIOTHI HA PUMEPE NMATIbBMUTHHOBOM U CTEAPUHOBOM.

Cnooicnvte  3pupor  u  scupwl.  IlomydeHne CIOXKHBIX D(PUPOB  peakiuen
srepudukanuu. CroxHble 3>QUpbl B NPUPOJE, UX 3HaueHue. [IpuMeHeHue CIOKHBIX
7(UpPOB Ha OCHOBE CBOWCTB.

XKupel kak cioxsble 3¢upbl. Knaccudukamus xupoB. XUMHUYECKHE CBOMCTBa
KUPOB: TUAPOJIM3 U TUAPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHue >XUPOB Ha OCHOBE
CBOMCTB. MbLa.

Yeneeoowvr. YrneBonpl, ux kinaccuduxanusi: MoHocaxapuibl (IroKo3a, (ppykrosa),
Jucaxapubl (caxaposa) U MmoJiucaxapu bl (KpaxMai U IeJUTI003a).



['roko3a — BEIECTBO C JBOMCTBEHHON (PYHKIIMEN — albJAeTUAOCIUPT. XUMUYECKHE
CBOMCTBA IJIIOKO3bl: OKHMCJIEHHE B IIIIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COpOMT,
cnupToBoe Opokenue. [IpumeHeHne roKko3bl Ha OCHOBE CBOMCTB.
3HayeHUEe YIJIEBOJAOB B >KMBOW NPUPOAEC M B KU3HU uenoBeka. [loHsThe o peakuusx
MOJMKOHJEHCAIlMM W THUAPOJIM3a HAa TMPUMEPE B3aWMMOIpPEBpAlllCHUN: Toko3a [[]
MOJINCaXapu/I.

Jemoncmpayuu. OxucieHUE crnupra B anpieruia. KadecTBEHHbIE peaklMU Ha
MHOTOaTOMHbIE CUPTHI. PacTBopuMoCTh (peHOsa B BOjE MpU OOBIYHOW TeMIiepaType u
npu HarpeBaHuu. KadecTBeHHble peakinuu Ha (eHon. Peakiusi cepeOpsitHoro 3epkana
aNbACTUIOB M TIIOKO3bl. OKHUCIIEHUE allbJIETUJIOB U TJIOKO3bl B KHUCIOTY C IOMOIUIBIO
runpokcuaa menu (I11). KauectBennas peaknus Ha kpaxmani. Kommekmws 23pupHBIX Macel.

Jlabopamopnsie onvimoel. PacTBopeHue IMLEepuHa B BOJE M B3aUMOJEWUCTBHE C
ruapokcuom Menu (II). CpolictBa YKCYCHOM KHCIOTBI, OOIIME CO CBOMCTBaMHU
MHHEPAIBHBIX KHUCJIOT. JlOKa3aTeNnbCTBO HEMPEAEIBHOIO XapakTepa KUJKOro KUpa.
B3aumoeiicTBre moko3bl U caxapo3sl ¢ rugapokcugom Meau (II). KauectBennas peakius
Ha KpaxMall.

1.4. A3orcoaep:xamue opranndeckue coequnenus. [ommmepsol

Amunwt. Tlonstue o0 amuHax. AnudaTudyeckue aMUHBI, WX KiIacCU(PUKALUS U
HOMEHKJIaTypa. AHWIWH, KaKk OpraHudeckoe ocHoBaHue. [lonydeHwe aHWIMHA U3
HuTpoOeH3oa. [I[puMeneHre aHuIMHA HA OCHOBE CBOMCTB.

AmuHnokuciomsl. AMUHOKHCIOTHI Kak  aMQoTepHble  TU(YHKIIMOHAIHHBIC
OpPraHUYEeCKUEe COCIMHEHUA. XHMUUYECKHE CBOMCTBA aMUHOKHUCIIOT. B3aUMOJEHUCTBUE CO
1iej04aMu, KUCJIOTaMU U APYT € APYroM (peakuus noiaukonaeHcauuu). [lentuaHas cBs3b
Y nojurnenTtuasl. I [puyMenenrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benxu. llepBuuHas, BTOpHYHAsA, TPETUYHASI CTPYKTYpbl OENKOB. XHMHYECKUE
CBOMCTBa OEJIKOB: TOpPEHUE, JICHATypallusi, TUIPOJIN3, IIBETHbIC peakinu. buomoruueckue
(byHKIMU OEJIKOB.

Honumepwr. benku v noivcaxapuibl Kak OMOTOIUMEPHI.

[Inactmaccsl. [lonydyeHue MOIMMEpPOB peaKIMEd MOJIMMEpPU3ALNU U TOJUKOHICHCALINH.
TepMormacTUYHbBIE U TEPMOpPEAKTUBHBIE TUIacTMAcChl. [IpencraBurenu miaacTMacce.
Bonokna, wux kinaccudukanus. Ilomyuenue BojokoH. OThenbHbIE NPEICTABUTETU
XUMUYECKUX BOJIOKOH.

Jemoncmpayuu. B3anMOJEHCTBUE aMMHMaka W aHWIMHA C COJSHOM KHCIJIOTOM.
Peakius anmnmnaa ¢ 6pomMHOM Bofo. Jloka3aTenbCcTBO HaMWUUs (PYHKIIMOHATBHBIX TPYII
B pacTBOpax aMWHOKHCIOT. PacTBopenme u ocaxjaeHue OenkoB. L[BeTHbie peakiuu
0enkoB. ['opeHne nTHYbero nepa v MWepCTIHOW HUTH.

Jlabopamopnsie onvitmul. PactBopenune OenkoB B Bojae. OOHapykeHHEe OEIKOB B
MOJIOKE M B MsICHOM OynboHe. JleHaTypaiusi pacTBopa Oejika KypHHOTO siilla CIIUPTOM,
pacTBOpamMu COJICH TSHKENBIX METAJIJIOB U IPU HarpeBaHuu. Perenne 3KCrepuMeHTAIbHBIX
3alad Ha UJICHTHU(UKAIIMI0O OpPraHMYeCKUX coeAuHeHul. Pacrmo3HaBaHue IU1acTMacc H
BOJIOKOH.

2. O0mast ¥ HeopraHuvdecKass XUMHUA

2.1. OcHOBHbIEC IOHATHUS U 3AaKOHbI XUMHUH

Ocnosnwvie nonamusa xumuu. BemectBo. AToM. Mosekyna. XUMHAYECKUM 2JIEMEHT.
Annotponus. [IpocTeie U cinoxHbie BelecTBa. KaueCTBEHHbI U KOJTMYECTBEHHBIN COCTaB
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BellleCTB. XUMHUYECKUE 3HAKU U (PopMyisibl. OTHOCUTENbHBIE aTOMHAasi U MOJEKYJISpHast
Macchl. KonmuecTBo BemecTna.

Ocnoenwie 3akonvl xumuu. CTeXUOMETpUs. 3aKOH COXPAHEHHS MacChl BEUIECTB.
3aKOH TIOCTOSTHCTBA COCTaBa BEUIECTB MOJEKYJISIPHOW CTPYKTYphl. 3aKOH ABOrajpo H
CJIC/ICTBUS UX HETO.

PacueTHble 3a1aun Ha HaXOXKJIEHHE OTHOCUTEIBHOU MOJIEKYJSIPHOM MaccChl, ONPEACIICHHE
MacCOBOM JIOJIM XUMHYECKHUX AJIEMEHTOB B CII0)KHOM BEILIECTBE.

Jemoncmpayuu. Monenn aroMOB XUMHYECKHX OJJIEMEHTOB. MoAenu MOJIEKY
MPOCTHIX U CIOXHBIX BEmIeCTB (mapo-crepkHeBbie W Ctroapra-bpurneba). Komnmekius
MPOCTHIX M CIIOKHBIX BemlecTB. Hekoroprele BemiecTBa KoinuuecTBOM | Mosb. Mopenb
MOJISIPHOTO 00beMa Tra30B. Ajtorponus Gocdopa, KHCIOPo/ia, 0JIOBA.

2.2. llepnoanyeckuii 3aKOH M NMEPUOANYECKAS CHCTEMA XUMHYECKHUX 3JIEMEHTOB
.. MenaesneeBa U CTpOeHHE aTOMA

Ilepuoouueckuni 3axon JI.H. Menoeneeea. Otkpeitue J[[.M. MeHnneneeBbim
nepuoanuecKkoro 3akona. Ilepuonnueckuii 3akod B popmymuporke [[.1. Menneneesa.
[lepuoanueckas TabmuIla XUMHUYECKHUX OJJIIEMEHTOB — Trpaduueckoe OTOOpakeHHE
nepuoanueckoro 3akoHa. CTpyKTypa NEpUOJUYECKOW TaONMIlbl: MEePUOIbl (Majble |
OoJbpIIKe), TPYNIBI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u nepuoouyeckuii 3axkon /[.U. Menoeneesa. ATom — CioxHas
yactuia. Sapo (MpoTOHBI U HEUTPOHBI) U AJIEKTPOHHAsT oOonouka. M3otombl. CtpoeHue
AIIEKTPOHHBIX 00O0JIOUEK aTOMOB AJIEMEHTOB MallbIX MepuojoB. OCOOEHHOCTH CTPOCHUS
DIIEKTPOHHBIX OOOJIOYEK aTOMOB DJIEMEHTOB OOJIBIIUX TMEPUONOB  (MIEPEXOTHBIX
aneMeHToB). [lonsitue 06 opbutansax. S-, p- u d-Opbutanu. DNeKTpOHHBIE KOHPUTYpAITUU
aTOMOB XMMHUYECKUX AJIEMEHTOB.

CoBpemeHnHas popMyIHpPOBKa NEPUOIMYECKOTO 3aKOHA. 3HAYEHUE MEPUOANYECKOTO
3aKOHa W TEPUOAUYECKOM CHCTEMBbI xuMuuyeckux dnemeHTtoB .M. Menneneesa mis
Pa3BUTHUA HAYKU U TIOHUMAaHUS XUMUUYECKOW KapTUHBI MUPA.

Jlemoncmpayuu. Paznuunbie (GOpMbI TEPUOAUUECKON CHUCTEMBl XHMHYECKUX
anemenToB .M. MennaeneeBa. Jlunamuueckue TaOMMIBI IS MOJACIHUPOBAHUS
MIEPUOINYECKON CUCTEMBI. DNEKTPU3aLUs TEI U UX B3aUMOJICHCTBUE.

Jlabopamopnsie onvimor. MonenpoBaHue MOCTPOCHUS MEPUOAUYECKON TaOIUIIBI
XUMUYECKUX IJIEMEHTOB.

2.3. CTpoeHue BemecTBa

Honnaa xumuueckaa ceazp. Katnonsl, ux o0Opa3zoBaHue M3 aTOMOB B pe3yjbTare
mpoiiecca OKHUCIEHUs. AHMOHBI, UX 0OOpa3oBaHWE W3 aTOMOB B pe3ysbTaTe Ipoiiecca
BOCCTaHOBJICHUSI. MOHHAs CBSI3b KaK CBSA3b MEXKIY KaTMOHAaMM M aHMOHAMHM 34 CUeT
AIIEKTPOCTATUYECKOro MpuTsKeHus. Kiaccudukaiuss HMOHOB: O COCTaBy, IO 3HAKY
3apsiia, MO HaIWYUI0 TujpaTtHol o0onouku. MOHHBIE KPUCTAUIMYECKUE PEIICTKH.
CBoiicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJTTMYECKON PEIIETKH.

Kosanenmnaa xumuueckaa ceéa3p. MexaHusm 00pa30BaHMsI KOBAJEHTHOW CBS3U
(OOMEHHBII W  JOHOPHO-AKIENTOPHBIN).  DIEKTPOOTPUIIATEILHOCTh.  KoBaJIeHTHBIE
MOJISIPHAs M HENoJisIpHas CBs3H. KpaTHOCTh KOBAJIEHTHOW CBSI3U. MOIIEKYJSIDHBIE H
aTOMHBIE KpHCTaJUIMUYeCKUE perreTku. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMA M aTOMHBIMU
KPUCTALUTNYECKUMHU PEIICTKAMU.
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Memannuueckas  cea3p. Meramumueckass  KpUCTaJUIMUECKass  pelleTKa H
MeTaJuIMuecKasi XUMU4Yeckas cBa3b. Ou3ndyeckue cBOWCTBA METAIIIOB.

Azpezamuvle cocmoanua eewjecmeé U 6000pOOHAn c6a3b. TBepHoe, KUIKOE U
razoo0pa3Hoe cocTosHus BemecTB. [lepexon BelecTBa U3 OHOIO arperaTHOro0 COCTOSTHUS
B pyroe. BogopoaHas cBsi3b.

YQucmole eeuwecmea u cmecu. lloHATHE O CMecU BeElIECTB. [ OMOTeHHbIE U
rereporennbie cmecu. CoctaB cMeceil: 00beMHasi 1 MaccoBast JI0JIM KOMIIOHEHTOB CMECH,
MaccoBasi J10J11 IPUMECEH.

Hucnepcnvie cucmemot. [lonstue o nucnepcHoil cucreme. JucnepcHas ¢asza u
nucnepcuonHas cpena. Knmaccudukanus nucnepcHbIx cucteM. [IOHATHE O KOJJIOWTHBIX
CUCTEMAX.

Jemoncmpayuu. Mozaenb KpuUCTaNIMYECKON pemeTku xjaopuaa Hatpus. OOpasibl
MHAHEPAJIOB C HOHHOM KPHUCTAUIMYECKOW PpELICTKOM: KalblWTa, ramura. Mozaenn
KPUCTAUTMYECKUX PEIIETOK «CyXOoro JbAa» (Win uoja), aamasa, rpadura (Wid KBapia).
[Tpubops! Ha xkuAKUX KpucTamiax. OOpa3ibl pa3IMYHbIX AUCIEPCHBIX CUCTEM: SMYJIbLCUH,
CyCIIeH3UH, a3po3oiield, reneit u 3onei. Koarymsauusa. Cunepesuc. ddext Tunnans.

Jlabopamopnsie onvimui. 1lpuroroBieHue CycrneH3un kapOoHaTa Kajbls B BOJE.
[TonyueHne SMynbCUM MOTOPHOTO Macia. O3HAKOMJIEHHE CO CBOMCTBaMHU JUCIIEPCHBIX
CUCTEM.

2.4. Boaa. PacTBopbI. DJIeKTPOJIUTHYECKASL TUCCONMALINS

Booa. Pacmeopvi. Pacmeopenue. Bopma kak pacTBoOpuTeNb. PacTBOpUMOCTH
BellecTB. HachbllieHHbIE, HEHACBIIIEHHBIE, NEPECHILIEHHBIE PacTBOPBL. 3aBUCUMOCTH
pPacTBOPUMOCTH T'a30B, KUAKOCTEH U TBEPBIX BELIECTB OT PAa3INYHBIX (PAKTOPOB.
MaccoBas 107151 paCTBOPEHHOI'O BEILIECTBA.

dnexmponumuyeckaa  Oouccoyuayun.  DICKTPOIUTBI U HEIJIEKTPOUTHI.
OJeKTpoauTHUecKas auccouuanus. MexaHu3Mbl 3JEKTPOJUTUYECKON JAMCCOUMALNU IS
BEUIECTB C pa3IMYHBIMU TUMAMH XUMHUYECKOW CBA3U. [WaparupoBaHHBIE U
HErupaTUpOBaHHble HOHBI. CTENeHb 3JEKTPOJUTHYECKOM auccouuanuu. CHIIbHBIE U
cia0ble AMeKTPOAUTHl. OCHOBHBIE MOJIOKEHUS TEOPUHU DIEKTPOIUTUUYECKON TUCCOIMAIIY.
KucnoTtel, 0OCHOBaHUS U COMM KaK 3JIEKTPOIUTHL.

Jlemoncmpayuu. PactBopuMocTh BemlecTB B Boje. CoOupaHue ra3oB METOAOM
BBITECHCHUSI BOJbl. PacTBOpeHHe B BOJE CEpHOM KHCIOTHI M cojieii aMmMoHus. OOpasIisl
KpUCTAJUIOTUAPATOB.  M3roTOBIEHHE THUIICOBOM TOBA3KU. lcmbeiTaHne pacTBOpOB
AIIEKTPOJINTOB M HEBJIEKTPOJIUTOB HA MPEAMET IJUCCOLMALMH. 3aBUCUMOCTb CTEIEHU
ANEKTPOJIUTUYECKON AUCCOIMAIIMM YKCYCHOM KHCJOTHI OT pa30aBieHHs pacTBOpa.
JIBrKeHue OKpalleHHBbIX HOHOB B 3JIEKTPUYECKOM ToJie. [IpuroToBieHue »kecTkoil BOabl U
yCTpaHeHue ee KecTKocTH. WonuTel. OO0pa3ubl MHHEpPAIbHBIX BOJA Pa3IM4YHOIO
Ha3HAYECHUS.

Ilpakmuueckoe 3anamue. 1 IpurotoBieHre pacTeopa 3aJaHHOW KOHIIEHTPALIUH.

2.5. Knaccupukanusi HeOpraHudecKMX COeJUHEHU U UX CBOMCTBA

Kucnomwvt u ux ceoiicmea. KucioTsl Kak 3JIEKTPOIMTHI, UX KiIacCUUKAIMS T10
pa3IMYHBIM ~ TpPU3HAKaM. XWMHYECKHE CBOMCTBA KHCJIOT B  CBETE€ TEOpHUU
AIIEKTPONUTUYECKON nuccoruanui. OcCoOOEHHOCTH B3aUMOACHCTBUS KOHLIEHTPUPOBAHHOU
CEPHOM U a30THOM KUCIOT ¢ MeTaimiaMud. OCHOBHBIE CIIOCOOBI MOTYYEHUS! KUCIIOTHI.
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Ocnosanusa u ux ceoitcmea. OCHOBaHUS KaK 3JEKTPOJIMTHI, UX KiaccuUKanus 1o
pPa3IMYHBIM  TpU3HAKAM. XUMHYECKHME CBOMCTBA OCHOBAHMHW B CBETE€ TEOPHUU
AIIEKTPOJIMTUYECKON AuccolManuu. Pa3inokeHue HepacTBOPUMBIX B BOJE OCHOBaHUM.
OcHOBHBIE CTIOCOOBI MOTYYEHUSI OCHOBAHMIA.

Conu u ux ceoiicmea. Conu xak osnekTpoiautbl. Conu cpegHue, KHUCIbIE U
OCHOBHBbIE. XHMHYECKH CBOMCTBA COJIEMl B CBET€ TEOPUU BJIEKTPOJIUTHYECKOU
mucconuanui. CriocoObl oiyueHus coneut. ['maponaus cone.

Okcuovt u ux ceonicmea. ConeoOpa3yolmue W HECOIC0Opa3yIoNlue OKCHUIBI.
OcHoBHBIE, aM(OTEepHBIE W KUCIOTHBIE OKCHJBI. 3aBHCHMOCTh XapakTepa OKCHIa OT
CTENEHU OKHCIEHHA OOpa3ylolero €ero Meramia. XUMUYECKHE CBOMCTBA OKCHIOB.
IlonyueHnne OKCUIOB.

emoncmpayuu. B3anMoaeiCTBUE a30THOM M KOHIEHTPUPOBAHHON CEPHOM KHMCIJIOT
¢ Mmetayutamu. ['openue docdopa u pacTBopeHue npoaykTa ropenus B Bojne. [lomyuenue u
cBoiictBa amdoTepHoro rujapokcuaa. HeoOpatumblil rugponu3 KapOuaa KaibIus.
OOpaTuMbIi TUIPOJIU3 COJICH PA3IMYHOTO THUIIA.

Jlabopamopnsvie onvimoel. VicnbiTaHue pacTBOPOB  KHCIOT HWHIAUKATOPAMMU.
B3auMopneicTBe MeETa/LIOB C KHCJIOTaMU. B3aumMoaencTBHE KHCIOT C OKCHIAMU
MEeTaJJIOB. B3anMoaeicTBie KUCIOT C OCHOBAaHUAMU. B3auMoAeiicTBHE KUCTIOT C COISIMH.
HcnpiTaHne pacTBOPOB IIEIOYEH WUHAMKATOpaMHu. B3anmonencTBue Ienodyer ¢ COJSMMU.
PaznoxxeHue HEpaCTBOPUMBIX OCHOBAaHHUM.

B3aumopencrsue conent ¢ MetaiiaMu. B3aumoaencreue conen apyr ¢ apyrom. ['maponus
COJIEH PA3JIMYHOTO THUIIA.

2.6. XumMnuyeckue peakuuu

Knaccugpurkayua xumuueckux peaxyuii. Peakuuu COEOUHEHUS, Pa3JIOKEHHUS,
3aMmeleHus, ooMena. Karanurnueckue peakuuu. OOpaTumble 1 HEOOpaTUMbIE PEAKLUU.
['oMOreHHbIE U TeTepOreHHbIE PeaKIMU. DK30TEPMUYECKUE U IHAOTEPMUUECKUE PEAKIUH.
TernoBoit 3pPexT xumMuueckux peakuuid. TepMoxumMudeckue ypaBHEHUS.

OKucaumenbHo-60cCmanogumenvHble peaxkuyuu. Crenenn OKHUCJICHUS.
OxucnuTenb U BOCCTaHOBIEHHE. BoccTaHOBUTENh U OKHUCIEHHE. MeTos 3JIeKTpPOHHOTrOo
OanaHca JJIsl COCTABJICHUS YPABHEHUN OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Crkopocmb xumuueckux peakyuii. IloHTHE O CKOPOCTH XMMHUYECKUX PEAKIIHM.
3aBUCUMOCTh CKOPOCTH XHMHUYECKUX PEAKIUHA OT pa3iudHbIX (HAKTOPOB: MPHUPOIBI
pearupyrommx — BEIIECTB, WX  KOHUEHTpAlMH,  TEMIEpaTypbl,  MOBEPXHOCTHU
CONPHUKOCHOBEHUS U HUCTOJIb30BaHUS KaTaJIn3aTOPOB.

Oopamumocmev xumuueckux peaxyuit. OOpaTuMble W HEOOpPATHMBIC PEAKIIHH.
XUMHUYECKOe PaBHOBECHE U CIIOCOOBI €r0 CMELICHHUS.

Jlemoncmpayuu. IlpuMepbl HeEOOpaTHMMBIX peakUUi, UAYMIUX C oOpa3oBaHUEM
ocajika, raza WM BOJAbl. 3aBUCHUMOCTb CKOPOCTH PEaKUUU OT HPHUPOJAbI PEarupyrolnux
BellecTB. B3auMopeiicTBUe pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMU TUOCYJb(ara
HaTpysl pPa3jIMYHOM KOHLEHTpAalUUM M TeMmIeparypbl. Monenb KUISILIEro  CJosl.
3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peakIMy OT MPUCYTCTBUS KaTaiu3aTopa Ha MmpuMepe
pa3lIokKEHUE MEPOKCUIA BOAOPOIa C MTOMOIIBIO JUOKCHIa MapraHia 1 Karainassl. Monenb
aneKTposim3epa. Mopenb 3JEKTPOJIM3HOM BaHHBI ISl MOJYYEHHUS altOMUHHSA. Mozenb
KOJIOHHBI CUHTE3a aMMHaKa.
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Jlabopamopnuie onvimul. Peakuus 3aMelIeHUs MEIN KEIE30M B pACTBOPE METHOTO
Kynopoca. Peakuuu, uaynme ¢ oOpa3zoBaHHMEM OCajKa, raza WIM BOJbl. 3aBUCHUMOCTD
CKOPOCTH B3aUMOJIEHCTBHUS COJISTHOM KUCIIOTHI C METaJUIaMU OT UX IPUPObL. 3aBUCUMOCTh
CKOPOCTH B3aUMOJICCTBUA IMHKA C COJIIHOM KHUCIIOTOM OT €€ KOHLICHTPAlWH.
3aBUCUMOCTh CKOpOCTH B3auMmopeuicTBus okcuga meau (II) ¢ cepHoit KuUCIOTOM OT
TEMIIEPATYPBI.

2.7. MeTa/ulbl M HEMETAJLJIBI

Memannp. OcOOEHHOCTH CTPOCHHSI aTOMOB M KpUCTaLIOB. DPu3HuecKue CBONCTBA
MeTasuioB. Knaccudukaiys MEeTamioB Mo pa3aIuyHbIM IpU3HAKaM. XUMUYECKHUE CBOMCTBA
METAJIOB. DIEKTPOXUMUYECKUHN Pl HAIPSKEHUN METAIUIOB. MeTanoTepMusl.

O6mue crocoObl momydeHus: metawioB. [lonsarue o meramtypruu. [Tupomerammyprus,
TUAPOMETAILTYPrUs U dNeKTpoMeTalTyprus. CriiaBbl YepHBIC U LIBETHBIE.

Hememannwst. OcoOEHHOCTH CTpOEHUsI aTOMOB. HemeTaiipl — npocThie BELIECTBA.
3aBUCUMOCTh CBOMCTB TajlOT€HOB OT MX IOJOXKEHUS B TMEPUOJUYECKONM CHUCTEME.
OKuCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCHUMOCTH OT HX
MOJIOKEHUS B PSIAY SJIEKTPOOTPUIIATEILHOCTH.

Memonucmpayuu. Komwiekuuss  MeTajuioB.  B3auMonelcTBHE  METALIOB  C
HeMeTaulaMHu (Kene3a, IMHKA W aJlOMUHUS C CEpOM, alIIOMUHHUSI C HOJOM, CYPbMBI C
XJIOPOM, TOpEHHUE kKene3a B xyope). ['openne meramioB. AJTIOMUHOTEPMHUSI.

Komnekus nemeramioB. ['openue HemertamioB (cepbl, ¢ocdopa, yris). BeitecHenue
MEHEee aKTUBHBIX TaJIOTEHOB M3 PACTBOPOB UX COJIEH 00JIee aKTUBHBIMU TaJIOTC€HAMH.
Mopenb NpOMBINIIIEHHOW YCTaHOBKH U1 IPOU3BOJICTBA CEPHOM KHUCIOTHI. Mozens neun
TuTst 00UTa M3BeCcTHsIKA. Komekun npoayKiuii CHIIMKAaTHON MPOMBITIUICHHOCTH (CTEKIIa,
dapdopa, dhasHCa, IEeMEHTa pa3IUYHBIX MAPOK U JIp.)

Jlabopamopnusie onvimol. 3aKanka u OTIyCK cTaid. O3HAKOMIIEHUE CO CTPYKTYypaMHu
ceporo u 6enoro uyryHa. Pacro3HaBanue py xenesa.

Ilpakmuueckue 3anamus:

[TonyueHnue, coOupanue U pacrio3HaBaHUE ra30B.
Pelienue skcnepuMeHTAIbHBIX 3a]1a4.
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O0beM y4eOHOM AMCUMILIMHBI M BUAbI Y4eOHOH padoThI

Bun yueOHO# paboThl

O0BEM YacoB

MakcumajibHasi yueOHasi HArpy3Ka (Bcero) 171
Oobsi3aTesibHAA AyIMTOPHAA y4eOHAs Harpy3ka (Bcero) 114
B Tom uncne:

[TpakTrueckue 3aHsITUs 58

CamocrosiTesibHas padoTa cTyaeHTa (Bcero) 57

B Tom uncne:

BueaymutopHas caMocTodTenpHas padora 31

NuauBuayanbHbie 331aHUS 26

[IpomexxyTounas arrectanus B hopme nuddepeHnpoBaHHOTO
3ayeTa

14



TemaTH4ecKuil IVIAH U COAEPKAHUE YIeOHOM JMCIUITHHBI « XHMHUS»

HamnmenoBanue ConepxaHne yaeOHOTO MaTepuaia, J1a0opaTopHble pabOThl U MPAaKTHYSCKUE 3aHITHS, O6BeM YpoBeHb
pas3zenos CaMOoCTOATENbHAsL paboTa CTY/ICHTOB 4acoB YCBOCHHUSI
Baenenne 1 | Beenenne. T.b. B kabuneTe xumMun 1 2
Pazpen 1. Copep:xaHue yueOHOro MaTepuaJa 42 ;

Oprannyeckas 2 ITpenMeT opraHMYeCKON XUMHH 1 2

XUMHAs 3 BaneHTtHOCTh 1 2
4 Teopust crpoeHust opraandeckux coenuHernid A.M. bytneposa 1 2
5 [ToHATHE O TOMOJIOTHH M U30MEPUHU 1 2
6 Knaccudukarms opraHn4eckux BEIIecTB 1 2
7 Knaccudukanms peakuuil B OpraHMIeCcKOi XUMHH 1 2
8 JlaGopaTopHuslii onbIT Nel V3roroBiaeHne Mosienell MOJIEKYI OPraHUYECKIX BEIIECTB 1 -
9 JlaGopaTopHslii onbIT Ne2 M3roToBieHHe MOJeNeii MOJIEKYT OPTaHUYECKHUX BEIIECTB 1
10 | AnxaHsl 1 2
11 | AnkaHsl 1 2
12 | AnkeHsl 1 2
13 | Ankensl 1 2
14 | JlueHsl B KayIyKu 1 2
15 | Ankunbl 1 2
16 | AnkuHbl 1 2
17 | Apens 1 2
18 | IlpupomHble HCTOYHUKH YTIIEBOIOPOIOB 1 2
19 | JladopaTopHblii onbIT Ne3 O3HaKOMIICHHE C KOJUIEKIINEH 00pa3oB HEQTH U MPOAYKTOB ¢ MepepadoTKu 1
20 | JladopaTopusiii onbIT Ned O3HAKOMIICHHE C KOJUICKIIMEH KaydyKoB M 00pa3liaMy M3JIENTUH U3 PE3HHEI 1
21 | KouTpoasHas padora Nel YreBoaopoasl U UX IPUPOTHBIE HCTOYHUKI 1
22 | CoupTsl 1 2
23 | ®enon 1 2
24 | Anpaeruabl 1 2
25 | KapOoHOBBIC KHCIOTHI 1 2
26 | CrnoxHble 3QUPBI U )KAPBI 1 2
27 | YmeBoasl 1 2
28 | JlabopaTopusiii onbIT NeS PacTBOpeHue rmiieprHa B BOE ¥ B3auMojielicTBre ¢ ruapokcuaoM menu (I1) 1
29 | JlaGopaTtopHbIii onbIT Ne6 JKupsl, cBOiicTBa )KHPOB 1
30 | JladopaTopHbIii onbIT Ne7 CBoMCTBA YKCYCHOM KHCIIOTHI, OOIIHE CO CBOMCTBAMH MUHEPAIBHBIX KUCIOT 1
31 | JladopaTopHbIii onbIT Ne8 B3anMozelicTBIe TIIFOKO3EI U caxapo3bl ¢ ruapokcuaom menu (11) 1

JlaGopaTopusblii onbIT Ne9 KadecTBeHHast peakiiys Ha Kpaxmal
32 | KouTpoasHas padora Ne2 Kucnoponcomepskamne OpraHHdecKiue COeTHNHEHUS 1




33 | AMuHBI 1 2
34 | AMMHOKHCIIOTHI 1 2
35 | benkn 1
36 | JladopaTopHbIii onbIT Nel0 PacTBopenue 6enkoB B Bosie 1
37 | JladopaTopHbIii onbIT Nell OGHapyxeHue OENKOB B MOJIOKE M B MSICHOM OYyJIbOHE 1
38 | JladopaTopHBbIii onmbIT Nel2 [lenarypaliusi pacTBopa OejKa KypHUHOTO sIiilia CIIUPTOM U MPH HArPeBaHUU. 1
39 | KouTpoasHas padoTa Ne3 A3oTcomepamiiue OpraHnIecKie COeIMHEHUS 1
40 | ITmacTmacce 1
41 BookHa, ux xiaccudpukanus 1
42 | Ilpaktuyeckasi pa6ora Nel Pacro3HaBaHue miacTMacc U BOJIOKOH 1
43 | IpaxkTnyeckas padora Ne2 Pemenne skcriepiMeHTaIbHBIX 3a7a9 HA HACHTH(UKAIINIO OPTaHNIECKUX 1

COEIMHEHUI

CamocTosiTe/IbHAas pabdoTa 28
1 OTBETHTH Ha BOIPOC NMCBMEHHO B TeTpagu: OpraHudecKkas XUMHS B IPOGECCHH. 1
2 IoaroroButs nokia: Poiab 0TeYeCTBEHHBIX YUEHBIX B CTAHOBJICHUH M Pa3BUTHH MHPOBOI OpraHHYeCcKON 1

XUMHH.
3 Ioxrorosuts noknan: buorpapus A.M. byrneposa. 1
4 Ha3zoBute npenmyiiecTBa NpHpoJHOTO ra3a nepes ApyruMu BUJaMH TOIUINBA. 1
5 IToaroroBuTh AOKIaA: YIIEBOJOPOJHOE TOIJIMBO, €r0 BUABI U Ha3HAYCHUE. 1
6 ITonrorosuts pedepar: Mctopus OTKPHITHS U pa3pabOTKH Ta30BBIX U HEPTIHBIX MECTOPOXKICHH B PD. 1
7 IToaroroButs NOKIaL: ApoMaTHdecKue yriaeBoJOPOIb! KaK ChIPbE JUIs PON3BOACTBA NECTUINIOB. 1
8 IToaroroButh noxiaza: Pa3sutue caxapHoii nmpoMslieHHOCTH B Poccuu. 1
9 [MoaroroBuTh pedepar: DTaHON: Benmuyaiiniee O1aro 1 CTpamIHoe 3J0. 1
10 | IoaroToBUTH HOKIAM: AJKOTOIM3M H €ro Mpo(uIakTHKA. 1
11 | IoaroroButh Aoknan: MypaBbHHAs KACIOTA B IPUPOJE, HAYKH U IPOU3BOJCTBE. 1
12 | IoaroroButs pedepar: Gopmainbaeru Kak OCHOBA HOJyYESHUS BEIIECTB U MaTEPUAIIOB ISl MOEH 1
podecCHOHATBHON AESTEIBHOCTH.
13 | IoaroroButs goknan: JKupsl Kak IPOAYKT MUTAHUS U XUMUYECKOE CBHIPHE. 1
14 | IoaroroButk goknan: CuateTnueckue Moromue cpenctsa (CMC): 1OCTOMHCTBA M HEJJOCTATKH. 1
15 | IoaroroButs pedepar: Mcropus ykcyca. 1
16 | OrBeruth Ha Bonpoc nuckMeHHO: Uto Takoe maprapun? Kak ero norydaror? 1
17 | OTBeTUTH HA BOIPOC NMUCHMEHHO: UeM OTIINYAIOTCSI HATPUEBBIE MbLUIA OT KaJTMEBbIX? 1
18 | IMoaroroButk foknaja: @peoHsl, 3HaUCHUE, TPUMEHEHHUE U UX DKOJIOTHSI. 1
19 | IloaroroButs Hokian: bemkoBas 0OCHOBa UMMYHHTETA. 1
20 | OTBeruTh Ha BOIPOCHI MUCbMEHHO: Kakue BeniecTBa Ha3pIBal0T aMUHOKHUCIIOTaMH, a Kakne — OenkaMu? Yo 1

00IIIero MEeXAY STUMH KIIaCCAMH OPTaHIMYECKUX COCAMHCHUIT?




21 | HoaroroButs pedepar: Pacmmpposka reHoma desoBeka. 1
22 | OtBeTHTH HA BONPOC MUCEMEHHO: [ToueMy mpu noBbImIEHNH Temmeparypsl 10 42 °C hepMEHTBI MepecTaroT 1
«pabotath»? UTO ¢ HUMH ITPOUCXOTHUT?
23 | IoarotoButh nokian: buorpadus .M. Menneneera. 1
24 | TloaroroButh foknai: [Ipeamockuiku co3aanus nepuoauaeckoi cucremsl /1.1, Menneneena. 1
25 | IoaroroButs pedepar: IlmacTmacchl — COBpeMeHHBIE KOHCTPYKITHOHHBIC MaTePHAIIBL. 1
26 | ogroroButs noknaxa: Katamuzatopsl, HOHATHE, UX POJIb B )KU3HHU YEIIOBEKA. 1
27 | HoaroroButs coobiienue: KocMeTnyeckne reim. 1
28 | IoaroroButs nokinan: Ilpumenenue cycneH3uil 1 SMyAbCHN B CTPOUTEIBCTBE. 1
Pazpea 2. Copep:xaHue yue0HOro MaTepuasa 70
Oowmas u 44 | OcHOBHBIC IOHATHS XUMHUHI 1 2
HeopraHu4veckas 45 | OCHOBHBIC 3aKOHBI XUMHUH 1 2
XUMHust 46 | OcHOBHBIC 3aKOHBI XUMHUH 1 2
47 | Tlepmoanueckuil 3aKOH U EpUOMUECKasl cucTeMa XuMuiyeckux 3nemenToB .M. MeHeneeBa 1 2
48 | Tlepmoanueckuil 3aKOH U EpUOJMUECKas cucTeMa XuMuiyeckux 3nemenToB .M. MeHnaeneeBa 1 2
49 | Crpoenne aroMa 1 2
50 | Crpoenue atoma 1 2
51 | DnexTpoHHBIC KOHOUTYpAIHA ATOMOB XUMHUYECKUX DJIEMCHTOB 1 2
52 | DnexTpoHHBIC KOHOUTYpAIHA ATOMOB XUMHUYECKUX DJIEMCHTOB 1 2
53 | 3HayeHHe MePHOANIECKOr0 3aKOHA M MEPHOAMICCKON CHCTEMBI XUMHUYecKuX anemeHToB JI.M. Mernneneena 1 2
54 | JlaGopatopuslii onbIT Nel3. MonennpoBaHue IIOCTPOCHUS TEPHOANICCKON TaOIHUIIBI XUMHYCSCKIX 3JICMEHTOB 1
55 | KourpoabHas padora Ned Ctpoerne aroma. [lepromndeckuii 3aK0oH 1
56 | MonHas xummuueckast cBsi3b. MIOHHbBIE KpUCTAIUNIMYECKUE PELIETKH 1 2
57 | KoBaneHTHasi XuMuueckas cBsizb. MOJIEKYJIIpHbIE U aTOMHBIE KPUCTAJUIMYECKHUE PEILIETKU 1 2
58 | Meramnueckas XMMUYECKasl CBSI3b U METAJUIMYECKAsl KPUCTANIMYECKAsl PeLeTKa 1 2
59 | BonoponHasi XuMHUYECKas CBA3b 1 2
60 | JlabopaTopHblii onbIT Nel4 OnpepeneHue BIIOB KPUCTAJUIMICSCKIX PEHIETOK BEIIECTB 1
61 | IlonsTue o cmecu BewecTB. [ OMOreHHbIE M TETEPOreHHbIE CMECU 1 2
62 | ucnepcHble CUCTEMBI 1 2
63 | JlabopaTopHblii onbIT NelS O3HakoMIICHHE C TUCTICPCHBIME CHCTEMaMH 1
64 | KomiougHsle CUCTEMBI 1
65 | KouTpoasnas pagora NeS CtpoeHue BelecTsa 1
66 | JlabopaTopHblii onbIT Nel6 [TpuroToBieHne cycneH3un KapOoHAaTa KaJbIHs B BOJC 1
67 | JlabopaTopHblii onbIT Nel7 O3HaKOMIICHHE CO CBOWCTBAMH JHICIIEPCHBIX CHCTEM 1
68 | Boga. PactBophl. PacTBopenue 1
69 | Jlaboparopublii onbIT Nel8 VcnbiTaHue Bofpl Ha )KECTKOCTD 1
70 | MaccoBast 10J11 paCTBOPEHHOTI'O BELLIECTBA 1
71 | IlpakTnuyeckas padora Ne3 IIpuroroBieHHe pacTBOPOB 3alaHHOM KOHIIEHTPALUU 1

(U
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72 | DnexTpoluTHUYeCcKas Auccoranus. DIeKTPOJUTH] U HERJIEKTPOIUTEI 1 2
73 | OcHOBHBIE IOJIOKEHHS TEOPHH AJISKTPOIUTHUECKOH quccorparyn (TO/I). 1 2
74 | Kucnotsl B cBete TOJ1 1 2
75 | OcHoBanus B cBere TOJ] 1 2
76 | Comu B cBere TOJ] 1 2
77 | KouTpoabsHas padora Ne6 Bona. PacTBophl. DnekTpoluTHuecKasi IUCCOLMALUs 1 _
78 | Knaccudukaums XuMAYEeCKUX peaKiui 1 2
79 | OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peaki. CTeneHb OKUCIEHUS 1 2
80 | OKHCIUTENbHO-BOCCTAHOBUTENBHbIE PEAKIIHU. 1 2
81 | CxopoCcTh XMMHUYECKHX pPeaKLuil. 1 2
82 | CKopoCTh XMMHUYECKUX pPeaKLuil. 1 2
83 | OOpaTnuMOCTh XMMHYECKHMX peakiunii. XMMHUYECKOe PaBHOBECHE U CIIOCOOBI €0 CMELeHUs 1 2
84 | OOpaTUMOCTh XMMHYECKHMX peakunii. XMMHUYECKOe PaBHOBECHE U CIIOCOOBI €0 CMELeHUs 1 2
85 | Karanu3. MHrubuTops! 1 2
86 | JlabopaTopHblii onbIT Nel9 Peakinu 3aMelieHust MeU XKeJae30M B pacTBOpE METHOrO Kynopoca 1
87 | JlabopaTtopHblii onbIT Ne 20 Peakiuu, nuaynme ¢ o0pazoBaHHe 0Ca/IKa, ra3a U BOJIbI 1
88 | JlaGopatopublii onbIT Ne21 3aBUCUMOCTbH CKOPOCTH B3aMMOJIEHCTBUS COJISTHOM KUCIIOTHI C METaJJIaMH OT MX 1
npupopl ((haKTophl, BIUSIOIINE HA CKOPOCTh PEaKIINH)
89 | JlaGopatopHblii onbIT Ne22 3aBUCUMOCTbH CKOPOCTH B3aUMOJIEHCTBUS LIUHKA C COJITHOM KUCIIOTOM OT ee 1
KOHILIEHTpAIUH
90 | JlabopaTopHbIii onbIT Ne23 3aBUCHMOCTH CKOpPOCTH B3auMozeicTBus okcnaa meau (1) ¢ cepHoit kucioToii ot 1
TEMIIEPaTyphl
91 | KouTpoabHas pabdora Ne7 XuMHUECKUE pEaKINH 1
92 | Kucnotsl U X CBOHCTBa 1 2
93 | OcHOBaHHUS U UX CBOMCTBA 1 2
94 | Conn 1 UX CBOMCTBA 1 2
95 | T'ugponus 1 2
96 | OKCUIBI B UX CBOMCTBA 1 2
97 | JlabopaTtopHblIii onbIT Ne24 VcnblTaHue KUCIOT, Mied04eil HHIMKAaTOpaMu 1
98 | JlaboparopHblii onbIT Ne25 B3anmopaelcTBUE KUCIOT C METaJUIaMU, OKCHJIAMU METAJIIOB, OCHOBAHUSAMH, C 1
COJIMHU
99 JlaGopaTopHblii onbIT Ne26 B3anmozelicTBUE 1Ie04Y€EH ¢ COISIMU 1
100 JladopaTopHblii onbIT Ne27 Pa3noxeHne HepacTBOPUMBIX OCHOBAHMM 1
101 JladopaTopHblii onbIT Ne28 B3anmozelcTBUe cosieil ¢ MeTaslaMu, APYT C IPYroM 1
102 JlaGopaTopHblii onbIT Ne29 ['naposu3 pa3nuyHbIX Colen 1
103 KontposabHas padora Ne§ Heopranndueckue coeiTHEHHUS 1
104 Meraiel 1
105 Merannorepmust. Ilupomeratyprusi, THAPOMETAILTYPrUs U JIEKTPOMETAILTYPIHsI 1
106 Hemerabt 1
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107

OKHCIHUTENbHEIE 1 BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAJIIOB

108 JlagopaTopuslii onbIT Ne3(0 O3HaAKOMIICHHE CO CTPYKTYPaMHU CEPOro U OeJIOro 4yryHa 1
109 JlaGopaTopHuslii onbIT Ne31 PacniozHaBaHue pyJ xKeses3a 1
110 IIpakTnyeckas padora Ned [lonyueHne, coOupaHue U pacio3HaBaHHUE Ta30B 1
111 IIpakTnyeckas padora NeS [TonyueHue, coOupaHue U paco3HaBaHHUE ra30B 1
112 IIpakTnyeckasi padora Ne6 PerieHue sxcnepuMeHTalbHbIX 33/1a4 1
113 IIpakTnyeckasi padora Ne7 PerieHue sxcnepuMeHTaNbHBIX 33/1a4 1
114 KonTpoabHnas padora Ne 9 Merajuiel 1 Hemerayuibl. JuddepeHmpoBaHHbIN 3a4eT. 1
CamocrosiTesibHas padoTa 29
29 IoaroroButh nokyan: KomtouaHble CUCTEMBI B AKUBBIX OpraHU3MaXx. 1
30 [MoaroroBuTh KOHCIEKT: ['pyboIICTIEpCHBIE CHCTEMBI, MX KJIACCU(UKALMS U UCIIOJIb30BaHUE B 1
podeCcCHOHATBHON AESTEIBHOCTH.
31 ITonroroButs noknan: Boga kak peareHT M Kak cpefia AJisi XUMHUYECKOro Ipolecca. 1
32 HoaroroButs nokian: CoBpeMeHHBIE METOIbI 00€33apaKUBAHHUS BOJIBL. 1
33 ITonroroButh Koknag: PEHTreHOBCKOE U3IyUeHHE U €ro UCMOJIb30BAHUE B TEXHUKE U MEUIIMHE. 1
34 3anonHuTe Tabmuiy: «Kiaccupukanusi opraHMyeCcKUX BEIIECTBY. 1
35 CocTaBuTh KOHCHEKT: KHCIOTHBIE OKCHIBI. 1
36 CocTaBuTh KOHCIEKT: OCHOBHBIE OKCUJBI. 1
37 CocTaBUTh KOHCIIEKT: AM(OTEpHBIE OKCHJIBL. 1
38 [IpuBemiTe IprMephl OpraHndeckux Kuciot. Kakue n3 HuX UCIosb3yroTesl B Bamel npogeccun? 1
39 [IpuBemTe IprMephl Heopranuyeckre KUcaoT. Kakuie M3 HuX MCcnonb3yloTest B Bamel npodeccun? 1
40 OTBeTHTH Ha BoNpoc nuchMeHHo: Kakne HeopraHnieckue BelecTBa sIBISIFOTCS. aM(pOTEPHBIMU? 1
41 ITonrorosuts noknan: Kopposusi: NOHSATHS, BUABL, IPUMEPEl XUMUYECKOH KOPPO3HH. 1
42 TToaroToBUTH JOKIIAT: DNEKTPOXUMHUUECKAs] KOPPO3USL. 1
43 IIpeanoxxuTe CriocoObl 3aIUTHL METAIIOB OT KOPPO3HH. 1
44 ITonroroButs moknan: MHEpTHBIC U OIArOPOAHBIC Ta3kl. 1
45 ITonroToBUTE KOHCIEKT: AJIIOTPONHUS METAJLIOB. 1
46 IoaroroButs nokiuan: [IpumeHeHne XI0puia HaTpys B OBITY M IPOMBIIIIEHHOCTH. 1
47 ITonroroButs noknan: OKCUABI U CONH KaK CTPOUTENbHbBIE MATEPUAIBL. 1
48 ITonroroButh KoKNag: AMMUAK, €0 3HAYEHUE B HAPOJHOM XO3SIHCTBE. 1
49 HoxroroButs pedepar: Vicropus pa3BUTHS IPOU3BOACTBA COJIBI, €€ IIPUMEHEHHE. 1
50 IToaroroButs pedepar: Bo3HHKHOBEHNE M Pa3BUTHE ATFOMUHHEBON IPOMBIIIIEHHOCTH. 1
51 ITonroroButs noknag: Conu B METULIMHE. 1
52 ITonroToBUTE KOHCIEKT: AJIIOTPONHUS HEMETAIIOB. 1
53 ITonroroButs noknan: OKCUOBI U CONH KaK CTPOUTENBbHbBIE MATEPUAIBL. 1
54 oaroroButs pedepar: CepHasi KHCIOTA - «XJI€0 XUMUYECKOH ITPOMBIIIIICHHOCTH. 1
55 HoxroroButs pedepar: Vicropust BOSHUKHOBEHHUS M Pa3BUTHSI 3¢pKAILHOTO POU3BOICTBA. 1
56 ITonroroButs pedepar: Poxxaaronye coiau — rajloreHsl. 1
57 IoaroroButs oknan: MHepTHBIE MM 61aropoaHbIE ra3bl. 1
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Bcero

171

20



XAPAKTEPUCTUKA OCHOBHBIX BUJ10B
YYEBHOM JESATEJBbHOCTHU CTYJEHTOB

Cooepicanue
00yuenus

Xapaxmepucmuka 0CHOBHBIX 6U0068 0esAiMebHOCIMU CIYyO0eHma
(na ypoene yueonvix oeiicmeuii)

Baxueiiimmue
XHMHUYECKHe
MOHATHSA

JlaBaTh OIIpEACIICHHE U ONEPUPOBATH CICAYIOIIMMU XUMHYECKUMU
HNOHATUSAMU: BELIECTBO, XUMUYECKHM JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE ATOMHAs U MOJIEKYJIIpHAsi MacChl, HOH, aJUIOTPOIMS,
U30TOIIBI, XUMUYECKas CBS3b, IIEKTPOOTPHULIATEIIBHOCTD,
BAJICHTHOCTb, CTENEHb OKWUCIIEHUSA, MOJIb, MOJIIpHas Macca,
MOJISIPHBIN 00BbEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJIIPHOTO
U HEMOJIEKYJSIPHOTO  CTPOEHHS, pPacCTBOPBL, OJJEKTPOIUT U
HEIJIEKTPOJIAT, JJIEKTPOJIUTHYECKAs UCCOLMALUA, OKHCIUTENb U
BOCCTAHOBUTENb, OKUCIEHUE W BOCCTAHOBJIEHUE, TEIIOBOM 3(dexT
peaKuun, CKOPOCTh XMMHUYECKOW PEaKUUHU, KaTaau3, XUMHUYECKOE
paBHOBecHE, YIJIEPOJIHBIM  ckener, (yHKUMOHANbHAs Tpymnmna,
M30MEpHsl, TOMOJIOTHSI.

OcHOBHBIE
3aKOHBbI XUMWH

(DOpMy.HI/IPOBaTB 3dKOHBI COXPAaHCHUA MACChI BECHICCTB U ITOCTOAHCTBA
COCTaBa BCIICCTB.

Ycranasnusarb [IPUYHUHHO-CIIEICTBEHHYO CBS3b MEXIY
COZIEp’)KaHUEM ATHUX 3aKOHOB U HAIIMCAHMEM XUMMUYECKUX (OpMyIs U
YPaBHEHUM.

VYcranaBnuBaTh  3BOJIIOIMOHHYIO  CYIIHOCTH MEHJIEJICEBCKOM U
COBpPEMEHHOW  (OPMYIMPOBOK Tmepuoauueckoro 3akona J[.U.
Menneneena.

OOBICHATh  (PUBMYECKUM CMBICI  CHMBOJIMKH  TIEPUOIUYECKON
TaOnuIel  Xxumuueckux snemeHtoB .M. MenneneeBa (HoMepoB
JJIEeMEHTa, T[epuoja, TPYyINIbl) W yCTaHABIMUBATh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXIY CTPOECHUEM aTOMa M 3aKOHOMEPHOCTSIMU
U3MEHEHHsI CBOMCTB AJIEMEHTOB U OOpa30BaHHBIX WMHU BEIIECTB B
NEepUOoIax U rpyIax.

XapakTepu3oBaTh AJIEMEHTHI MajblX U OOJIBIIUX TEPHOJOB MO HX
IIOJIOKEHMIO B nepuoandeckor cucreme .M. Menneneesa.

OcHOBHBIE
TEOPUM XUMHUU

YcranaBnvBaTh 3aBUCHUMOCTh CBOMCTB XUMHYECKMX BEHIECTB OT
CTPOEHUS aTOMOB 00Pa3yIOIINX UX XUMUYECKUX DJIEMEHTOB.
XapakTepu3oBaTh BAXKHEWIIME THUIBI XUMHYECKUX CBA3CH W
OTHOCHUTEJIBHOCTh 3TOU TUIIOJIOTHH.

OOBsICHATh 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa H
CTPOCHUS KPUCTAIIIMYECKUX PELIECTOK.

DOopMyIHpPOBATH OCHOBHBIE TOJIOXKEHUSI TEOPUU DIIEKTPOJIUTHYECKON
JUCCOLMAlIMM M XapaKTepu30BaTb B CBETE 3TOM TEOPUU CBOICTBA
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COECAUHEHHM.

@opMyJIMPOBATH  OCHOBHBIE IIOJIOKEHHUSI TEOPUM XHUMHUYECKOIO
CTPOCHHSI OPraHUYECKHX COCAUHECHUN W XapaKTepHU30BATb B CBETE
3TOM TEOPUM CBOMCTBA OCHOBHBIX KJIACCOB  OPraHMYECKHUX
COCJIMHECHUM.
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Baxueiimmue
BellecTBa "
MaTepHuaJibl

XapakTepu3oBaThb COCTaB, CTPOECHHE, CBOMCTBA, MOJY4YE€HUE U
npuMeHeHue BaxxHenmmx metawioB ( [A u II A rpynm, antoMuHus,
kKeye3a, a B ECTECTBEHHO-HAyYHOM TNpoduiie M HEKOTOphIX d-
3JIEMEHTOB) U UX COSIUHCHUM.

XapakTepu3oBaTh COCTaB, CTPOEHUE, CBOWCTBA, TIOJYyYEHHUE U
npuMeHeHue BaxHenmux HemetawioB (VIII A, VIIA, VIA rpynn, a
Takxke azora u ¢ocdopa, yriepoga U KpEeMHHUS, BOJOPOJA) U HUX
COCIMHECHUM.

XapakTepu3oBarb COCTaB, CTPOEHHE, CBOMCTBA, IIOJYyYCHUE U
NPUMEHEHUE BaXXHEWIIHUX KJIACCOB  YIIIEBOJOPOAOB  (QJIKAHOB,
[IUKJIOAJIKAHOB, AaJIKCHOB, aJKWHOB, apeHOB) HW WX HamoOojee
3HAYMMBIX B HAPOJIHOXO3SIICTBEHHOM IUIaHE MPEACTABUTENCH.

B AHAJIOTUYHOM KJIIOYe XapaKTEepPU30BaTh BOKHEUIIINX
NPEACTABUTENIEH JAPYIMX KIACCOB OPraHWYECKUX COCIUHEHMI:
METaHOJI M D3TAHOJ, CIOXHBIE S(UPBI, KUPbI, MbLIA, aJIbACTHIBI
(bopmanbieru U areTadblerua), KETOHbI (alleTOH), KapOOHOBBIE
KUCIOThl (YKCyCHasi KUCJOTa, JJI €CTECTBEHHO-HAYYHOTO MPOQUIIs
IpelCTaBUTeNed  JIPYruX  KJIAcCOB  KHCIOT), MOHOCAaXapubl
(rmroko3a), aucaxapuabl (caxaposa), Mojaucaxapuabl (Kpaxmal H
IEJUTI0NI03a), AHWIIMH, aAMUHOKHUCIIOTHI, O€JKHU, HCKYCCTBEHHBIC H
CUHTETHYECKHE BOJIOKHA, KAYYYKH, IJIaCTMACCHI.

XuMH4YeCKuil
SI3BIK U
CUMBOJINKA

Ucnonp3oBarh B yueOHOW © mpodheCCHOHATBHOW JESITeIbHOCTH
XUMUYECKAE TCPMUHBI U CUMBOJIHKY.

Ha3piBare  W3yueHHBIE  BemIeCTBA IO  TPUBHAIBHOM WU
MEXIYHAPOIHOM  HOMEHKJIAType MW  OTpaXaTh COCTaB  3THX
COCTMHECHHH C TTOMOIIBI0 XUMHUYECKUX (POpPMYII.

OTpakaTb XUMHUYECKHE TIPOIECCHl C TIOMOIIBIO  YpaBHEHUU
XUMUYCCKUX PEAKIIHH.

XyuMH4YecKue
peakuuu

OOBACHATH CYIIHOCTh XMMHUYECKHX MpoiieccoB. Kitaccuduimposars
XUMHUYECKHUE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM: YHUCITY U COCTaBY
MPOJYKTOB M PEareHTOB, TeroBoMy 3>(PdeKTy, HalpaBieHuo, ¢ase,
HAIMYUAIO ~ KaTrajlu3aropa, W3MEHEHHIO CTETNEeHEeW  OKHUCIeHUs
AJIEMEHTOB, 00pa3yIONIUX BEIIECTRA.

VYcranaBnuBaTh TMPU3HAKK OOIMIETO W PA3IUYHOTO B THUIOJOTUHU
peaKuui 11l HEOPraHUYECKOM U OPraHUuYeCKON XUMHUH.
KnaccudummpoBars BemecTBa W TPONECCHl €  TOYKH  3PEHUS
OKHUCJICHUSA-BOCCTaHOBICHHsI. COCTaBIATh YpaBHEHHS PEAKIUN C
TIOMOIIIBIO METO/Ia DJIEKTPOHHOTO OasiaHca.

OOBSCHUTh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM pEaKIuu |
MOJIO’KEHHUSI XUMUYECKOT0 PABHOBECHSI OT PAa3IMUHBIX (PaKTOPOB.

XyuMH4YeCcKui
IKCIEPUMEHT

BbIMONHAT XUMUYECKUI DKCIEPUMEHT B IOJTHOM COOTBETCTBHH C
npaBUIaMHu 0€30MaCHOCTH.

HaGmonath, ¢ukcupoBaTh M OMHUCHIBATH PE3YNBTaThl MPOBEACHHOTO
IKCIIEPUMEHTA.
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Xumuveckas | [IpoBoguTh caMOCTOSTENBHBIM MOUCK XMMHUYECKONH HHQPOpMALMKU C
HH(OpMAIUA | UCIOJB30BAHUEM PA3JIMYHBIX HMCTOYHHUKOB (HAy4YHO-MOIYJISIPHBIX
U3JIaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);
Hcnonb3oBarh KOMIBIOTEPHBIE TEXHOJOTHMU 1  00pabOTKU U
neperayd  XUMUYecKod uWHMOpMalMM U €€ MpEeICTaBiIeHUs B
pa3IUYHBIX (OpMax.

Pacuyetsl nmo YcranaBiauBarhb 3aBUCHUMOCTbH MEXKTY Ka4eCTBECHHOU u
XHMHUYECKMM | KOIMYECTBEHHON CTOPOHAMHU XMMHYECKUX OOBEKTOB U MPOIIECCOB.
¢popmynam u | Pemmate pacdeTHble 3a7aud MO XUMHYECKUM (dopMmynaMm U
YPABHEHHUSIM | YPABHEHHUSIM.

IIpopunabuHoe u | OOBIACHATH XUMUYECKUE SIBICHHUS, IPOUCXOALINE B IPUPOAE, OBITY U
npo¢eccuoHaNb | HAa TPOU3BOJCTBE.
HO 3HaYuMoe | OnpenensaTs BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPALLICHUN B
CoJAep:KaHHe | PA3JINYHBIX YCIOBHUSX.
CobOmomath TpaBWiIa HKOJOTMYECKH TPAMOTHOTO TIOBEIECHUSA B
OKpYXKarolen cpefe.
OneHunBare BIMSHUE XUMHUYECKOTO 3arpsi3HEHMSI OKPYXKAIOIEH Cpeabl
Ha OpraHU3M YeJIOBEKA U IPYTUe )KUBbIE OPraHNU3MBI.
CobOmomath mpaBmiia 0€30MAaCHOTO OOpalleHusT C TOPIOYUMHU U
TOKCUYHBIMHU BEIIECTBaMH, Ja0OPATOPHBIM 000PYIOBAHUEM.
['otoBUTH pacTBOpPBHI 33JaHHON KOHLIEHTpalMM B OBITY MU Ha
IIPOU3BOCTBE.
Kputnuecku oueHHBaTh JTOCTOBEPHOCTh XMMHUYECKOM HH(POpPMaLUH,
NOCTYNAOWIEH U3 Pa3HBIX HCTOYHUKOB.

YYEBHO-METOINYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PABOYEUA ITPOI'PAMMBbI YYEBHOU JUCIHUITJIMHBI
«XHUMMUS»

Jlnst ocBoeHust pabodeil mporpamMmbl yueOHOU nuctuiiuibl «Xumus» B ['BIIOY
NO TIITT, peanusyromiemM 00pa3oBaTeIbHYI0 IPOrpaMMy CPeIHEro oOIero oopa3oBaHus
B npezaenax ocBoeHuss OIl CIIO na 6a3e ocHOBHOTO 00IIero 0oOpa3oBaHUS, HUMEETCS
y4eOHBbIA KaOMHET, B KOTOPOM CYIIECTBYET BO3MOXKHOCTh CBOOOJHOTO JOCTyNa B
NutepHer BO BpeMsi ydeOHOro 3aHATUS W B NEPUOJ BHEYUYEOHOM  JIEATEIIbHOCTH
CTY/AEHTOB.

[Tomerienue KabuHeTa YJIOBJIETBOPSIET TpeOOBAHUIM CaHUTapHO-
sanuaemMuonornyeckux npasuia U HopmatuBoB (CaunlluH 2.4.2 No 178-02), u ocHaieHo
TUIMOBBIM O0OpPY/ZIOBaHMEM, YKa3aHHBIM B HACTOSIIMX TpPeOOBAaHMSIX, B TOM 4YHUCIE
CHEIUAN3UPOBAHHON y4eOHOU MeOenblo U cpeAcTBaMU OOYyYEHHsI, IOCTATOYHBIMU JIJIst
BBITIOJIHEHHUS TPEOOBAHUM K YPOBHIO MOATOTOBKU CTYJICHTOB.

B coctaB y4eOHO-METOAMYECKOTO M MAaTepPHAIbHO-TEXHHUYECKOTO OCHAIICHUS
KaOWHEeTa XUMUU BXOJIAT:

» HaTypaJbHbIe OOBEKTHI, MOJICIIH;

> HpI/I60pBI )51 Ha60p51 A1 ITOCTAHOBKHM  ACMOHCTPAIIMOHHOI'0O M YYCHHYCCKOI'O

9KCIICPUMCHTA,
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» TIeYaTHBIC U DKPAHHO-3BYKOBBIC CPEJICTBA OOYUCHHS,
» B OuOmmoreunsiid poHT BXOAAT

-y4eOHUKHU:

1. labpuensn O.C. Xumusa i npodeccuid U CHEHUATBHOCTEM COLUAIBHO-
HKOHOMHUYECKOT0 W TyMaHuTapHoro mnpodwuieit: yuebnuk / O.C. T'abpuensn, W.I.
OctpoymoB. — M.: 2014.

2.Tabpuensn O.C. Xumus npns mpodeccuil U CHenUaIbHOCTEH TEXHUYECKOTO

npoduis: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014.

3.Ta6puensa O.C. Xumus ans npodeccuid U CIEeNHATbHOCTEH €CTECTBEHHO -
Hay4yHoro npodwuis: yueonuk / O.C. I'abpuensn, W.I'. Octpoymos. — M.: 2014.

-YyebHno-meroanyeckue kommuiektsl (YMK), obecnieunBatoriye ocBOCHHE yueOHOM

JUCHUIUTUHBI « XUMUS.

B mnpouecce ocBoeHust paboueid mporpaMMmbl y4eOHOM IUCHUIUIMHBL «XHUMHS»
CTYACHTbl HMMEIOT BO3MOXKHOCTh JOCTyNa K 3JIEKTPOHHBIM Y4e€OHbIM Marepuaigam B
cucteme MHTEpHET (3IeKTPOHHBIE KHUTH, MPAKTUKYMBI, TECTBI U Ap.):

1. Tabpuensa O.C. I[lpaktukym: yue6. nmocodbue / I'abpuensa O.C., Octpoymon WU.I",
CnankoB C.A., JlopodeeBa H.M. — M.: 2014.
2. Epoxun KO.M. , Kosanepa WM. b. Xumus s mnpodeccuit U crenrabHOCTEH
TEXHUYECKOI'0 U €CTECTBEHHO - Hay4yHOro npoduinei. — M.: 2014,
3. Epoxun FO.M. Xumusi: 3agaun v ynpaxsenus. — M.: 2014.
4. Epoxun FO.M. C60pHHUK TeCTOBBIX 3aaHuil 110 XUMHUHU. — M.: Akanemus, 2014.
5. T'muka H.JI. O6mas xumus: yaeoHoe nocodue. — M.:2018
NHTepHeT-pecypchl
hemi.wallst.ru - «Xumus. O6pa3zoBaTeIbHBIN CAUT VIS IITKOJILHHUKOBY
www.alhimikov.net - O6pa3oBaTeIbHBIN CAUT JJIS1 MKOJIHHUKOB
chem.msu.su - DnexTponHas 6ubIMOTEKA 110 XUMUHU
hvsh.ru - xypHan «Xumus B mKomie»
www.hij.ru/ -«XuUMus U KU3HbBY
chemistry-chemists.com/index.html - 3nekTpoHHBIN KypHaN «XUMUKHA U XUMUS»

AN
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