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MOSICHUTEJIbHAS 3AITUCKA

[IporpamMma o00meoOpa3oBaTeIbHON y4eOHOW IUCIHUIUIMHBI «XUMUS» TpeJHa3HAYeHA IS
U3yYeHHUS XMMHUU B TIpoecCHOHANBHBIX oOpa3oBarenbHbIX opranm3anusax CIIO, peamusyrommx
00pa30BaTeNbHYI0 MPOTPaMMy CpPETHEro o0IIero oOpa3oBaHUs B TpENeiiax OCBOCHHS OCHOBHOM
npodeccuoHabHON o6pazoBaTenbHOM nporpamMmbl CITO (OITOIT CITO) na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUsI IIPH MOJITOTOBKE CHEIMATIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuii @DI'OC cpemHero ooOmero oOpa3oBaHUA,
MPEIBSIBISEMBIX K CTPYKTYpE, COACPXKAHUIO W pe3yJbTaTaM OCBOCHHS YYCOHON IAMCIMITTUHBI
«XuMHSI», B COOTBETCTBHHM C PEKOMEHIAIMSMH 1O OpPraHW3alluU IOJNyYEHHsI CpeaHero oOIIero
oOpa3oBaHMs B Tpejeiax OCBOSHHS 00pa30BaTENBbHBIX IMPOrPaMM CPEIHEro MPOQecCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO O0IIero oOpa3oBaHHs € y4eToM TpeOoBaHUU (erepabHBIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB MW  IOJYy4aeMOH CIICHUAIBHOCTH  CPETHETO
npodeccnonanpHOro 0oOpasoBaHus (THChMO JlemapraMeHTa TOCyIapCTBEHHOW MONMMTHKH B cdepe
moAroToBKH pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl « XHMHsD» HAIIPABICHO HA JOCTH)KEHUE CIETYIONNX LeJIei:

* (¢opMupoBaHue y OOYYAIOUIMXCS YMEHHS OICHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHHUS JUIS
Ka)XJIOTO YeJIOBEKa;

* (¢dopMupoBaHUE Yy 00YJaIOIUXCS [ENOCTHOTO MPEACTABICHHS O MUPE U POJIM XMMHUHU B CO3/1aHUH
COBPEMEHHOM €CTECTBEHHO-HAyUYHOM KapTHHBI MHUPA; YMEHUS OOBSCHATH OOBEKTHI U MPOILIECCHI
OKpY)KaIOIIeH NeHCTBUTENbHOCTH: PUPOTHOM, COIIMANBEHON, KYIbTYPHON, TEXHHYECKOH CPE/Ibl,
— HUCIIOJIB3YA IJI 3TOTI0 XUMHUYCCKUC 3HAHUA,

* pa3BUTHE Yy OOyYarOIIMXCS YMEHHWH paszauyarh (AakThl M OLICHKH, CPAaBHHBATH OIICHOYHBIC
BBIBO/JIbI, BUACTH UX CBA3b C KPUTCPUAMU OLICHOK U CBA3b KPUTCPUCB C OHpGI[GJICHHOﬁ CHUCTEMOH
LEHHOCTEH, (OPMYITHPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

* npuobpereHne OOYYAIOUIMMUCS ~ ONbITa PAa3HOOOPAa3HOM  JEATENbHOCTH, IIO3HAHUSA W
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOLIMX YHUBEPCAIBHOE 3HAYEHHE JUISI Pa3IMYHbIX
BUJIOB JIESITENILHOCTH (HAaBBIKOB pEIICHUs MpoOJeM, NPUHATHSA pElIeHUH, MOoWCKa, aHaau3a U
00paboTku MH(OPMAIHM, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA,
0€30MMacHOr0 00paIleHHs C BEIECTBAMH B IIOBCETHEBHOM KU3HN).

B mnporpammy BKITIOYEHO COJEp)KaHWE, HAmpaBlIeHHOe HA (OPMUPOBAHHWE Y CTYJICHTOB
KOMITETEHITHH, He0OX0oauMEIX i1 kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e 0CHOBHOTO 0O0IIETO
00pa30BaHMs C MOJYYCHUEM CPEIHETo o0IIero o0pa3oBaHus; MPOTPaMMbI MOATOTOBKHU CIIEIUANTNCTOB
CpEeIHETO 3BCHA.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JIUCHUTIIMHBI XUMUSH»

XUMUS — 3TO HayKa O BEIIECTBAX, UX COCTaBe U CTPOCHUH, CBOMCTBAX U NMPEBPAICHUIX, 3HAUCHUH
XMMUYECKHX BEILECTB, MATEPHAJIOB U MPOLIECCOB B IPAKTUYECKOH JEATEIIBHOCTH YeJI0BEKa.

Copepxanne 001e0o0pa3oBaTeNbHON YyIeOHOW TUCIUIUIMHBI «XHUMHEs HAIpPaBICHO HAa yCBOCHUE
00y4aroIMMHUCST OCHOBHBIX NOHATHUH, 3aKOHOB M TEOPUM XHMMUH; OBJIAJICHHE YMEHHUAMHU HAOIIOaTh
XUMUAYECKHE SIBIICHUS, MPOBOJUTH XUMHUYECKHUH HSKCHEPUMEHT, MPOU3BOAUTH PacdyeThl Ha OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB M YPABHEHUH XUMUYECKUX PEaKIHii.

B mpouecce u3ydeHHss XUMHHA Yy OOYYalOIIUMXCsS pPa3BUBAIOTCS I03HABATENIbHBIE WHTEPECHl U
MHTEJUIEKTyaJbHblE CIHOCOOHOCTH, HOTPEOHOCTH B CaMOCTOSATEIBHOM HPUOOpETEHMs] 3HAHWH 10
XMMHU B COOTBETCTBUU C BO3HHMKAIOIIMMH >KU3HEHHBIMHM IPOOJIEMaMH, BOCIMTBHIBAETCS OepexHoe
OTHOIICHHS K TMPHPOJE, MOHUMAHUE 3/0pPOBOr0 00pa3a XU3HU, HEOOXOTUMOCTH HPEIYyHpEekKICHUS
SBJICHUH, HAHOCSILUX BpeJl 340POBBI0 U OKpYyxarwmeil cpene. OHU OCBaUBAaKOT IIPUEMbI I'PAMOTHOTO,
0€30IaCHOTO MCIOJIB30BAHUS XUMUYECKUX BEIIECTB U MAaTEPHUAJIOB, IPUMEHSEMBIX B OBITY, CEIIbCKOM
XO3sICTBE U Ha MPOU3BO/ICTBE.

[Ipn cTpykTypupoBaHMM CcOJAEpKaHUA 0OLIe00pa30BaTEIbHON y4yeOHOW JAMCLMIUIMHBL IS
poeCCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3alUi, pealu3yloluX 00pa30BaTENbHYIO NPOTrpaMMy
cpenHero obmiero obpasoBanus B mpexaenax ocBoeHus OITOIT CITO na 6a3e OCHOBHOTO OOIIEro
00pa3oBaHMsl, yUYUTHIBAIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBLION 00BEM 4acoB, OTIIYIIEHHBIX Ha
M3y4eHHE XMMUHU U CTPEMIICHHE MaKCUMAJIBHO COOTBETCTBOBATh UJESIM Pa3BUBAIOIIETO O0YUCHHSI.

Peanu3anus A€QyKTUBHOIO MOAXOAA K H3YYEHUI0 XUMHM CHOCOOCTBYET Ppa3BUTHIO TaKHX
JIOTHYECKUX OTepalfii MBIIUICHUS, KaK aHAJIN3 U CHHTE3, 0000IIEeHIE U KOHKPETHU3AIUsl, CPAaBHEHHUE U
aHAJIOTHsl, CUCTEMAaTH3alMs U KIacCU(PUKALMS U JIp.

W3yuenne xumuu B MNpO(ECCHOHAIBHBIX 00pa30BATEIbHBIX OPraHU3ALUAX, PEATUIYIOIIUX
00pa3oBaTeNbHYIO IIporpaMMy cpeHero oodero oopasosanus B npenenax ocsoenus OITOIT CITO na
0a3e OCHOBHOTO OOIIEro OOpa3oBaHMs, MMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT Tpoduis
npo¢eCCHOHATLHOTO 00pa3oBaHMsl. JTO BBIpAXaeTcss B COAEPKaHUU OOy4eHMs, KOJMYECTBE YacoB,
BBIJICIIEMBIX HAa W3YYEHHE OTACTBHBIX TEM IPOTPaMMbl, TIYOMHE WX OCBOCHHS OOYYaIOIIMMUCS,
o0beMe M XapakTepe MNPaKTUUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHOM CaMOCTOATENbHON padoThI
CTY/ICHTOB.

Crnenuduka u3ydyeHHss XUMUU MIPU OBJAJEHUN NPOPECCUIMU M CHEUUANBbHOCTIMU TEXHUYECKOTO
npoduns oTpaxkeHa B Kaxaol Teme paznena «CopiepxaHue yuyeOHOW NHUCHUIUIMHBD)Y B pyOpHKe
«[IpopunbHple M NpodecCHOHANBHO 3HAYMMBIE 3JEMEHTBHl COJAEPXKaHUs». ITOT KOMIIOHEHT
peayinzyeTcsl Ipy UHAUBUIYaAIbHON caMOCTOSITENbHOIM padoTe o0yyaromuxcs (HanucaHuu pegeparos,
MOJITOTOBKE COOOILIEHUH, 3allUTe IPOEKTOB), B Ipoliecce y4eOHOH 1eATeIbHOCTH M0/I PYKOBOACTBOM
npernosaBaTensi  (BBIMOJIHEHUH XHUMHYECKOTO OKCIIEPUMEHTa — J1a0OpaTOpHBIX OMNBITOB U
MPAaKTUYECKUX paboT, pelIeHUH MPAaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aj1ay U T.1.).

B nmpomecce wu3ydeHHWs XHMHU TEOPETUYECKHE CBEICHHS JIOTIONHSIOTCS JIEMOHCTPAIMSIMH,
71a00paTOPHBIMH ONBITAMU U MPAKTHUECKUMH 3aHATUSIMH.

Jlnst  opraHu3anMu  BHEAYJUTOPHOW CaMOCTOSTEIBRHON pabOTHl CTYACHTOB, OBJIAJICBAIOIINX
npodeccusasmu CIIO u cneumansHoctssiMu CIIO mpezacraBineH mnepeyeHb pedepaToB (AOKIAIOB),
WH/IMBUAYATbHBIX TIPOCKTOB.

B npomecce wu3ydeHus XMMUM BakHO (HOpMHUpPOBaTh HWH(POPMALMOHHYIO KOMIETEHTHOCTh
oOyvaromuxcs. [1osToMy mpu opraHW3ald CaMOCTOSATENBHOW pabOThl aKIEHTUPYETCs BHUMAaHHWE
oOyyaromuxcs Ha moucke uHpopmarmu B MHTepHere, ydueOHONM M cHElMaIbHOM JUTEpaType C
COOTBETCTBYIOIINM OQOPMIICHHEM U TPEICTABICHUEM PE3yIbTATOB.

Nzyuenne oOmieoOpa3zoBaTenbHON yueOHON TUCHMITIMHBI «XHUMHS» 3aBEpIIaeTCs IMOJIBEACHUEM
UTOTOB B (hopMe PK3aMeHa B paMKaxX MPOMEXKYTOYHOH aTTECTalliu CTYICHTOB B MPOIECCE OCBOCHHS
OIIOII CIIO ¢ monmyuenuem cpeanero odmero oopazosanus (IIIICC3).



MECTO YYEFHOM JJUCIUILINHBI B YYEBHOM ILIAHE

VYyeOHast aucHUIIINHA «XUMUS) SBISETCS YY€OHBIM IMPEIMETOM IO BBIOOPY U3 00s3aTENbHON
npeameTHou oomactu «EctecTtBennbie Haykn» PI'OC cpeqnero o6mero oopa3oBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTENbHBIX OpPraHHU3AIMAX, pPEATH3YIOMUX 00pa3oBaTEIbHYIO
nmporpammy cpemnero oodmiero oopasoBanus B npezaenax ocBoeHuss OIIOIT CITIO Ha 6a3e 0OCHOBHOTO
obmiero oOpa3oBaHus, yueOHas TUCHMIUIMHA «XHUMHUS» HU3YydaeTcsl B 00IIe0o0pa3oBaTEIbHOM IIHMKIIE
yaebnoro OITOIT CIIO na 6a3e oCHOBHOTO 0O0IIEro oOpa3oBaHUs C MOJYYCHUEM CPEIHETO OOIIEero
obpazosanus (I[TIICC3).

B yueOnpix mmanax II[ICC3 wmecto y4ueOHOW AMCHUIUIMHBI «XUMHS» — B COCTaBe
0011e00pa3oBaTeNbHBIX yU4EOHBIX JTUCHUILIMH 110 BBIOOPY, (QOpMUPYEeMBIX U3 00sA3aTEIBHBIX
npeametHeix obnacreit @I'OC cpemgnero obmero oOpaszoBanus, st crnenuanbHoctedr CIIO
COOTBETCTBYIOLIEro Mpoduis npodeccHoHaIbHOro 00pa3oBaHusl.

PE3YJIBTATHI OCBOEHHMSI YYEFHOM JJUCIUITIIMHBI

OcBoeHue coliepkaHus y4eOHON AUCHUIIIMHBI «XUMHUS», 00€CIIeUNBACT JOCTHKEHUE CTYIEHTaMU
CIICAYIONINX Pe3yJIbTATOB:

* JIUYHOCHIHDBIX:

- YYBCTBO TOPAOCTH M YBKEHUS K HCTOPUH M JIOCTHIKCHHUSM OTCUYCCTBEHHOW XMMHYCCKON
HayKH; XUMUYECKU IPaMOTHOE MOBEICHNE B MPO(ecCHOHANBHOM AeATeIbHOCTU U B OBITY NPU
oOpaleHuy ¢ XAMUYECKIMHE BEIIECTBAMH, MaTepUAIAMHU U TIPOIICCCAMHU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa30oBaHMS W TOBBIINICHUS KBaNU(UKALUU B HM30paHHOM
npoecCHOHATLHOW ~ JCATETPHOCTH H  OOBCKTHBHOE OCO3HAHHE POJIM  XHUMHUYECKUX
KOMIIETEHIINI B 3TOM;

- yYMEHHE HCIIOJIb30BaTh JIOCTHDKEHUS COBPEMCHHOW XHMHYECKOH HAyKM W XHUMHYECKHX
TEXHOJIOTUI 711 TOBBIIICHHUS COOCTBEHHOTO HMHTEJUICKTYAIIbHOTO DPa3BUTHUS B BBIOpaHHOMN
npodeccnoHATLHOM IeATEIIBHOCTH;

* MemanpeoMemHbix:

- WCIOJB30BaHWE PA3UYHBIX BHJOB  ITO3HABATEIIBHOW  JICATEIBHOCTH W  OCHOBHBIX
MHTEJJIEKTYalIbHBIX omepanuii (MoCTaHOBKU 3a1auu, (GOpMYIUPOBAHUS THIOTE3, aHAIHU3A U
CUHTE3a, CpaBHEHUS, OOOOIICHMS, CHCTEMATH3AIMH, BBISBICHUS MPUIMHHO-CIICICTBEHHBIX
CBSI3€i, TIOMCKA aHAIIOTOB, (POPMYITHPOBAHUS BHIBOAOB) JIJISl PEIICHUS TTOCTABIEHHON 3aa4u,
MPUMEHEHHE OCHOBHBIX METOJIOB IMMO3HAHWS (HAOJIOJEHUS, HAYYHOTO DKCIIEPHUMEHTA) IS
W3YYECHHS Pa3IUYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodecCHoHAIBHOU cdepe;

- HWCIOJB30BaHUE PA3INYHBIX HCTOYHUKOB ISl TOJIyUYEHUSI XUMHUECKON HHPOpMAaIIHH,
YMEHHE OIICHUTH €€ JOCTOBEPHOCTH ISl IOCTHKEHUS XOPOIINX PE3yIbTaTOB B
npogeccuoHanbHOU cdepe;

* npeomMemmuix:

- c¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTEe XUMHH B COBPEMEHHON HAyYHOUW KapTHHE MUPA;
MMOHMMAHHUE POJM XUMHUH B (DOPMHPOBAHUHU KPyrozopa W (yHKIIMOHATHLHOW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHUs] MPAKTHUECKUX 3aa4;

- BJAQJICHWC OCHOBOIOJATAOIIMMU XUMHYCCKHMH ITOHSATHUSAMH, TECOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIHMKOI;

- BJAQJICHHEC OCHOBHBIMH METOJaMH HAYYHOTO II03HAHWS, WCIOJE3YEeMbIMH B XUMUH:
HaONlIOJICHUEM, OINUCAaHUEM, M3MEpPeHHEeM, OJKCIIEPUMEHTOM; YyMEHHE 00padaThIBaTh,
OOBSCHATH PE3y/IbTAThl IPOBEJCHHBIX OIBITOB U JICJIaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH
MIPUMEHSITh METO/IbI TIO3HAHUS TIPH PEIICHUN TPAKTHUECKUX 3a7a4;

- c(hOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIC OICHKU WM MPOU3BOJIUTEH PACUYETHI 110
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM;

- BJaJICHUE IPaBUJIAMU TEXHUKU O€30MaCHOCTH MPH MCIIOIb30BAHUHM XMMHUECKHUX BEIIECTB;

- c(hOpPMHUPOBAHHOCTH COOCTBEHHOW MO3UIMU MO OTHONIICHUIO K XUMHUYECKOW HH(pOpMAIUH,
MOJIy4aeMOil U3 pa3HbIX HCTOUYHUKOB.



COJIEP)KAHWUE YYEBHOM JUCHUIIINHBI
Texanuecknii npoguJib NpodeccuoHATBLHOI0 00pa30BaHUA
BBenenue
Hayunble MeTOIbl MMO3HAaHUS BEIIECTB UM XMMHUYECKUX sBJIEeHUI. Ponb sKcriepuMeHTa U TEOpUM B
XUMHUH. MoJieTMpoBaHNEe XUMUYECKUX MPOLIECCOB. 3HAU€HNE XUMHHU MPH OCBOCHUU CIEIUAIBHOCTEH
CIIO texuuuyeckoro npoduiis npopeccnoHaILHOr0 00pa30BaHMUS.
1. O0masi u HeopraHu4vecKasi XuMus
1.1. Ocrognbie noHAmMUA U 3aKOHBL XUMUL
OcHoBHbIe MOHATUA XuMHH. BeniectBo. Atom. Monekyna. XUMHYECKUN 3JE€MEHT. AJUIOTPOIUS.
[IpocTeie U cioxHbIe BellecTBa. KauecTBEHHBIN M KOJMYECTBEHHBIN COCTAaB BEIIECTB. XUMHUYECKHE
3HaKku ¥ Gopmyiibl. OTHOCHTEIBHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. KonmnuecTBo BemecTsa.
OcHoBHbIe 3aK0HbI XUMUM. CTexnoMeTpus. 3aKOH COXPAaHEHUSI MACChl BELIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOTajipo U CIEICTBUS U3 HETO.
PacuerHble 3a1aun Ha HAaXOXKICHHE OTHOCHUTEIHLHOM MOJIEKYJISIPHOM MaccChl, ONMpPENEIeHUEe MacCOBOI
JI0JIM XUMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEIIECTBE.
Hemoncmpayuu
Mopen aToMOB XUMHUYECKHUX JIEMEHTOB.
Mogenu MOJIeKyJ MPOCTHIX U CIOXKHBIX BellecTB (mapoctepkHeBbie 1 CTioapTa — bpurneba).
Kostekuust mpocThIX U CIIOKHBIX BELIECTB.
IlIpogunvuvie u npogheccuonanvno 3Hayumvle INEMEHMbl COOEPHCAHUA.  AJIOTPOMHBIE
Moaudukanuu yriiepoga (anmMas, rpaduT), KUcIopoaa (KHCIOpOJa, 030H), oynoBa (cepoe U Oenoe
0110B0). [ToHsATHE 0 XUMHUYECKOI TEXHOIOTUH, OUOTEXHOJIIOTUN U HAHOTEXHOJIOTUH.
1.2. Ilepuoouueckuit 3axon u Ilepuoouueckasn cucmema xumuueckux 3nemermos /l. U. Menoeneesa u
cmpoenue amoma

Iepuoanueckuii 3axkon J.M.MenneneeBa. Otkpeitue J[.M.MenneneeBsim Ilepuoanueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuporke J[.11.Menneneena.

[lepuoanueckas Tabnuiia XUMUYECKUX JIEMEHTOB — TIpaduyeckoe O0TOOpakeHHue NEepUOIUYECKOro
3akoHa. CTpyKTypa NepuoJMYecKoil TaOuuIpl: Mmepuosabl (Mayible M OOJbIINME), TPYNIbI (IVIaBHAS U
nmo6oyHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U.Menoeneesea. ATom — ciioxHas yactuua. Sapo
(MIpOTOHBI U HEUTPOHBI) M 3JEKTpoHHas oOosiouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB MaJlbIX NepuoJoB. OCOOEHHOCTH CTPOEHHS SIIEKTPOHHBIX 000JI0UYEK aTOMOB
9JIEMEHTOB OOJIBIIMX TEPHONOB (MEPEXOMHBIX AIeMeHTOB). [loHsTne 00 opOurtansx. S-, p- u d-
opOuTanu. DIeKTpOHHbIE KOH(UTYPAIIIK AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuoanueckoro 3akoHa. 3HaueHue [lepuoguueckoro 3akoHa u
Ilepuognueckoit cucTeMbl XuMudeckux ayeMeHToB J[[.M.Menneneesa g pa3sBUTHUS HayKu U
MOHUMAaHUS XUMHUYECKON KapTHHBI MUpA.

Ilpogpunvuvie u npogheccuonanvno 3nauumvie 3rnemenmout cooeprcanusn. PaguoaKTUBHOCTD.
Hcnonb30BaHne paMOaKTUBHBIX M30TONOB B TEXHUYECKUX HENSIX. PEHTreHOBCKOE M3JIyue€HUE U €ro
UCIIOJIb30BaHUE B TEXHHUKE U MEIHULIMHE. MOAEIMpoBaHuE KaK METO ITPOrHO3UPOBAHUS CUTYallUH Ha
MIPOM3BO/ICTBE.

1.3. Cmpoenue sewyecmea

HNonnasa xummyeckas cBsizb. KaTuoHbl, uX o0pa3oBaHuME U3 aTOMOB B pe3yibTaTe Ipoliecca
OKHCIIeHUA. AHHOHBI, UX 00pa30BaHUE M3 aTOMOB B pe3yjbTare Ipoliecca BoccTaHOBIeHUs. MoHHas
CBS3b KaK CBSI3b MEXJIy KAaTHOHAaMHM M aHHMOHAMHU 3a CUET 3JIEKTPOCTATHYECKOIO MPUTSHKEHUS.
Knaccudukanuss HOHOB: MO COCTaBy, 3HAKYy 3apsia, HAIMYUIO THApAaTHOM 000i04ku. HoHHBIE
KpucTaJmnueckue pemerkd. CBoWcTBa BEIIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKOM pEelIeTKH.

KoBanenTHast XxuMuyeckasi CBsi3b. MexaHu3M  0Opa3oBaHMs  KOBAJEHTHOH  CBS3M.
DJIEKTPOOTPULIATENBHOCTh. KOBanieHTHBIEC MOJsIipHAs U HEMOJIsIpHasi CBs3H. KpaTHOCTh KOBaJ€HTHOU
cBA3M. MonekynsapHple U aTOMHblE KpUCTalIMdeckue pemeTrkd. CBOMCTBa  BEIIECTB  C
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUTMUECKUMHU PEIIETKaMHU.

Merannuyeckasi ¢Bf3b. MeTauinueckass KpUCTAJUIMUECKas PpELIETKa M MeTalJIM4ecKas
XUMHUYecKas CBs3b. PU3NUECKUE CBOMCTBA METAIIOB.
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ArperaTHble COCTOSIHHMSI BellleCTB M BOJAOPOAHAs CBfA3b. [Bepjoe, *KUAKOE U razoo0pasHoe
cocTostHUs BeulecTB. Ilepexon BemiecTBa M3 OAHOIO arperaTHOrO COCTOSHMS B Apyroe. BomopoaHas
CBS3b.

Yucrbie BemecTBa U cMecu. [loHsaTue o cMecu BewecTB. ['OMOreHHbIE U FE€TEPOTr€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBas J0J1sl IpUMecei.

MucnepcHbie cuctembl. [lorstre o mucnepcHoit cucreme. JucnepcHas $aza u AuCTIEpCUOHHAS
cpena. Kiaccudukauus nucnepcHbix cucteM. [ToHsATHE 0 KOJIJIOUIHBIX CUCTEMAaX.

Jemoncmpayuu

Mopenb KpUCTAIIIMYECKOM pEeIIETKH XJI0pUa HaTpHsl.

OO6pa31bl MHHEPAIOB ¢ HOHHOM KPUCTANIMYECKON PEIIeTKOM: KalblUTa, TajJuTa.

OO0pa3upl pa3IUYHBIX TUCTICPCHBIX CUCTEM: SMYJIbCUMN, CYCIICH3UM, a3p030JIeH, reiel U 30JIeH.

Koarymnsuus.

Jlabopamopnvie onvimol

[IpuroTtoBnenue cycrneH3uu kapoboHaTa kanblus B Boze. [lonydenue

AMYJIBCUU MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBaMU

JUCIIEPCHBIX CUCTEM.

Ilpogunvuvie u npogpeccuonanvno 3nauumole rnemenmul cooepiyicanus. 11onapHOCTD CBSI3U U
nonsspHOCTh Mouiekynbl. Konpencanusi. Texyuects. Bosronka. Kpucrtammmszanus. CyOnumanust u
necyomumanusi. AHOManuu (U3MUECKUX CBOWCTB BOABIL. JKHIKHE KpUCTaUIbl. MUHEpanbl U TOPHBIE
MOPOJABI KaK MPHUPOJHBIE CMECH. DMYIbCUU U CYCHEeH3UHU. 30J1H (B TOM YHUCIE a’pO30JiM) U Tellu.
Koarysanus.

1.4. Booa. Pacmeopbul. Inekmponumuyeckan OUccoyuauus

Boga. PacrBopbl. PacrBopenme. Bonma kak pacrtBoputrenbs. PacTBOPUMOCTh  BELIECTB.
Hacepiiennble, HEHACHIIIEHHBIE, IEPECHIINICHHBIE PACTBOPbL. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B,
KHJIKOCTEH M TBEPJIBIX BEIIECTB OT PA3JIIMYHBIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJMTHYECKAS] JAUCCONUANMA. OJEKTPOIUTHl M HEAIEKTPOUTHI. DJIEKTPOIUTHUECKAS
aucconuanus. MexaHn3Mbl 2JIEKTPOJIUTUYECKOW JUCCOLMALNN JUIsl BEIIECTB C Pa3IU4YHBIMU THUIIAMU
XUMHUYECKOHN cBsi3u. ['MapatupoBaHHbIe U HETUAPATUPOBaHHbIE MOHBL. CTENEHb AJIEKTPOIUTUUYECKON
mucconnanui. CHUIIbHBIE U cl1a0ble 3JeKTPOIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU TEKTPOIUTUYECKON
nucconuanui. KucnoTsl, OCHOBaHMS U COJIM KaK 3JEKTPOJIMTHI.

Jemoncmpayuu

PactBopuMocCTh BemecTB B BoJe.PacTBopeHue B BOJE CEPHON KHCIOTBI

u conelt aMmMoHMst. OOpa3Ibl KPUCTAIIIOTHIPATOB.

HcnpiTanne pacTBOPOB AJIEKTPOJIUTOB U HEANEKTPOIUTOB HA MPEAMET TUCCOLUALMU. 3aBUCUMOCTD
CTEIEHH 3JIEKTPOJIUTUYECKON TMCCOLMAIMM YKCYCHOM KUCIIOTHI OT pa30aBieHHs pacTBOpa.

Ilpakmuueckue 3anamus

1. Peakiuu HOHHOTO OOMEHA U YCIIOBUS UX MPOTEKaHMUS.

2. CocraBneHue ypaBHEHHI peakiiuii HOHHOTO OOMeHa

Ilpoghunvuvie u npogeccuonanvho 3nauumovie 3nemenmosl cooepicanusn. PacTBOpeHHE Kak
¢busuko-xumuueckuii npouecc. Temnossie 3dexTr! npu pactBopenun. Kpucramnoruapatsl. Pemenue
3aJlad Ha MacCOBYIO JIOJIF0 PacTBOPEHHOro BewniecTBa. IIpuMeHeHHe BOABI B TEXHUYECKUX LIEISX.
XKecTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUsl. MUHEpalbHbIE BOJIBI.

1.5. Knaccugpukayua neopeanuueckux coeOunenuil u ux ceolcmea

Kucnorsl u ux cpoiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, MX KiIacCHU(PUKAIUS MO Pa3IUYHBIM
IIpU3HaKaM. XUMHUYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUM DJIEKTPOIMTHUECKON IHUCCOLMALINU.
OcoOeHHOCTH B3aUMOJICUCTBUSI KOHIIEHTPHUPOBAHHOW CEPHOW M a30THOM KHCIOT C METaJIaMH.
OcHOBHBIE CTIOCOOBI MOTYYEHHS KUCIIOTHI.

OcHoBanuss M ux cBoiicTBa. OCHOBaHUS KakK 3JIEKTPOJUTHI, UX KilaccU(UKAIMS MO pa3InYHbIM
Ipu3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAaHUN B CBETE TECOPUU DJIEKTPOJMTHUYECKOM IUCCOLUALUU.
Paznosxenne HepacTBOpUMBIX B BOJIC OCHOBaHUM. OCHOBHBIE CTIOCOOBI MOTYYEHUS OCHOBAaHUH.

Coun u ux cpoiictBa. Conu Kak 1eKTposnThl. Coau CpeHUE, KUCIIbIE U OCHOBHBIE. XUMHUUYECKUE
CBOMCTBA COJICH B CBETE TCOPUH AICKTPOTUTHICCKOHN aucconuanuu. CriocoObl MOTyueHUs COEH.
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I'maponus coneil.

Oxkcuapl u ux cpoiicrBa. ConeoOpasyione ©u HecosieoOpasyromme Okcuasl. (OCHOBHBIC,
ampoTepHble U KHUCJIOTHBIE OKCHJIBI. 3aBUCHMOCTb XapaKTepa OKCHJA OT CTENEeHH OKHUCICHUs
o0pa3yrolero ero Metaja. XUMAYECKHE CBOMCTBA OKCHAOB. [lomydeHrne oKCUIoB.

Jemoncmpayuu

B3anMozeincTBre a30THOM M KOHLEHTPUPOBAHHON CEPHOU KUCIIOT ¢ MeTauiaMu. [lonydenue u

cBoiicTBa aMmpoTepHoro ruapokcuaa. OOpaTuMbIil TUAPOIINA3 CONEH Pa3IMYHOrO THUIIA.
Jlabopamopnvie onvimoi

HcnbiTanue pacTBOPOB KUCIIOT UHANKATOPAMM.

B3anMopeiicTBre METamuioB ¢ KUCIOTaMU.

B3anmopeiicTBre KUCIOT ¢ OKCUAAMU METAJUIOB.

B3anmMopeiicTBre KMCIIOT C OCHOBaHUSIMH.

B3anmoneicTBre KUCIOT ¢ COJISIMU.

HcnbiTanue pacTBOpOB LIENOYEH MHANKATOPAMM.

B3anmopeiicTBre 1me04Yen ¢ CONSIMU.

Pa3nosxenne HepaCTBOPUMBIX OCHOBAHUIA.

B3aumopeiicTBue colieil ¢ MeTasuiaMu.

B3aumopneuncTaue coiiei 1pyr ¢ Ipyrom.

['maponus coselt pa3au4yHOroO THIIA.

Ilpakmuueckue 3anamusn

I'mpponus conent

Ilpogunvuvie u npogheccuonanvno 3nauumsie Inemenmsl cooeprcanus. llpapuna pazbaBieHus
CepHOU KHCJIOTHL. Mcronp30BaHMe CEPHOM KHUCIOTHI B MPOMBIIUICHHOCTU. Enkue 1menoun, ux
WCIIOJIb30BAaHUE B NPOMBIIUIEHHOCTU. l'allleHas u HeramieHas W3BECTb, WX [PUMEHEHUE B
cTpoutenscTBe. [ UIIC U anedacTp, TUIICOBAaHUE.

[Tonsitue o pH pactBopa. Kucnortnas, menoynasi, HeiTpajibHasi cpesia paCTBOPOB.

1.6. Xumuueckue peaxyuu

Kunaccnpukanusi xumudeckux peakuuii. Peakuuu coeavHeHMs, pa3ioKEHHs, 3aMEIIeHUS,
oOMena. Karanutuueckue peakuuu. OOpaTumble W HeoOpaTUMble peakiuu. ['oMoreHHsle Hu
reTepOreHHbIe pPEaKIMH. OJK30TEPMHUUYECKHE M OSHIOTEPMHYECKHE peakiuu. TemaoBod 3¢dexT
XUMHUYECKHUX PeakUuid. TepMOXUMHUUYECKUE YPAaBHEHHUS.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. Crenenb okucineHud. OkuciauTenb U
BoccTaHOBJIeHHE. BoccraHoBurens u okucieHue. MeToj 3JEKTPOHHOTO OajlaHca i COCTAaBJICHUS
YpaBHEHUHN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHil.

Ckopocth XxuMH4YeCKHX peakuuii. [ToHATHE O CKOPOCTHM XUMHUYECKHX peakiuii. 3aBUCUMOCTH
CKOPOCTH XUMHUYECKHX PEaKIUil OT pa3NuyHbIX (PAKTOPOB: MPUPOIBI PEArHPYIOLIUX BEIIECTB, HX
KOHIICHTPAIlUH, TEMIIEPATyPhl, TOBEPXHOCTH CONMPUKOCHOBEHUS U UCTIOIH30BAHMS KaTaTN3aTOPOB.

OOpaTuMocTh XUMHUYeCKHX peaknuil. OOpaTuMble M HEOOpaTUMBIE pPEAKIMH. XHUMHUYECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

Jemoncmpayuu

[TpuMepsr HEOOPATUMBIX PEAKITUN, UAYITUX C 00pPa30BaHUEM OCAIKa, Ta3a WM BOJIBI.

3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT MPUPO/IbI pEarupyIOIIUX BELIECTB.

Jlabopamopnuvie onvimot

Peakuus 3amenienuss Meau KeIe30M B pacTBOPE MEIHOIO KyIopoca.

Peaxiuu, uaymme ¢ oOpa3zoBaHreM OCajKa, Ta3a UM BOJIBI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJIEHCTBHUSI COISTHOM KUCIOTHI C METANIaMU OT UX MPUPOJIBI.

3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUS IMHKA C COJTHOW KUCITIOTOM OT €€ KOHLIEHTPALUH.

3aBUCHUMOCTbh CKOPOCTH B3auMojeicTBus okcuaa Meau (II) ¢ cepHoii KMCIIOTOM OT TeMIepaTyphl.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle 3InemeHmsl cooeprycanus. llorstue 00
ANEKTPOJIU3e. DIJIEKTPOIU3 PACIUIABOB. ODJIEKTPOJIHM3 PACTBOPOB. IDIEKTPOJUTUUYECKOE TMOTyUYCHUE
amoMunus. IIpakTudyeckoe mNpUMEHEHHE JJIEKTposin3a. [anpBaHOIUIacTHMKa. [ 'albBaHOCTETHS.
PadunupoBanme IBETHBIX METAIIJIOB.



Karanus. I'oMoreHHble U rereporeHHble KaTtaiauzaTopbl. I[IpomoTopsl. KaTamutuueckue siapbl.
NHruburopsl.

[Ipon3BoACTBO aMMUaKa: CbIpbe, anmnaparypa, Hay4Hble PUHLINIIBL.

1.7. Memannol u nememannvl

Mertanabl. OcoOOEHHOCTH CTPOEHHUST aTOMOB U KpucTauioB. DU3MYECKHE CBOICTBA METALJIOB.
Knaccupukanuss MeramioB MO pazaUYHBIM [pPHU3HAKaM. XHMHYECKHE CBOICTBa METAJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAIIPSHKEHU MeTauioB. MeTamioTepMusi.

OOmme crnocoObl monmydenus MertaioB. [lonstue o wmeramtyprum. [lupomeramnyprus,
TUAPOMETAIUTYPrUs U 3aeKTpomMeTaiyprusi. CiuiaBbl YEpHBIE U I[BETHBIE.

Hemetasubl. OcoOeHHOCTH CTpoeHHs] aTOMOB. HeMeTaisl — mpocThie BeliecTBa. 3aBUCUMOCTD
CBOMCTB TaJlOTEHOB OT UX TOJOXEHUA B MepuoAndeckorl cucreme. OKHUCIHUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETA/VIOB B 3aBUCUMOCTH OT MX IIOJOXKEHHUS B pAny
NEKTPOOTPHULATEIBLHOCTH.

Jemoncmpayuu

Komneknus metainos.

Ilpakmuueckue 3anamusn

1. OO6mue cBolicTBa MeTayI0B. CBOMCTBA OKCHUJIOB U THAPOKCUIOB.

2. T'enernueckas CBA3b MEXAY KJIaCCAMHU HEOPTAHMUECKUX COCIUHEHUMN.

3. KauecTBeHHbIE peakliuy Ha HOHBI. Pellienne SKCepuMEeHTAbHBIX 3a7a4 110 KaYeCTBEHHOMY

ONPEIECTICHUIO HOHOB.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie nemenmul cooeprycanun. Kopposus MeTamios:
XUMHUYECKasd U AJIEKTPOXHUMHUYECKAs. 3aBUCHUMOCTb CKOPOCTH KOPPO3UMU OT YCIOBHM OKpYyKarouiei
cpenbl. Knaccudukanus koppo3un METaIOB O pa3InuHbIM Ipu3HakaMm. CriocoObl 3alUThHl METAIOB
OT KOPpO3UHU.

[Ipon3BOACTBO Yyr'yHa U CTaJIH.

[TonydyeHnue HeMeTalIOB (YPAKIIMOHHON NMEPETOHKON KUAKOTO BO3AYyXa U AJIEKTPOIU30M PACTBOPOB
WM PacIuIaBOB AJIEKTPOJIUTOB.

CunukaTHasi TpOMBIIUIEHHOCTh. [IpOU3BOACTBO CEpHOM KHCIIOTHI.

2. Opranuyeckasi XuMust
2.1. Ocnognbie noHaAmMUA OP2ZAHUYECKOU XUMUL U MEOPUA CIPOCHUS

Op2aHUYecKUx cOeOUHEeHUl

IIpenmer opranmyeckoi xumuu. [IpupoaHble, NCKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKHUE
BeniecTBa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.

BanentHocTh. XMMHYECKOE CTPOEHME KaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYNBI I10
BAJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coennHennii A.M.bByraeposa. OCHOBHBIE NOJOXKEHUS TEOPUU
XUMHUYECKOTro cTpoeHus. M3oMepuss M u3oMepbl. XuUMUYecKHe (QOpMyJabl U MOJEIH MOJIEKYT B
OpPraHUYECKON XUMUHU.

Kanaccndukanus opranudeckux BemectB. Kimaccudukarus BemecTB M0 CTPOSHUIO YIIIEPOTHOTO
CKeJleTa M HaJWuuio (PyHKIMOHAIBHBIX Tpynn. ['omomorn u romonorus. Hauama HOMEHKIATypbl
IUPAC.

Kaaccudukanus peakuuii B opraHudeckoil xumum. Peakiuu npucoenuHeHus (TUIpUpOBaHus,
raJlor€HUPOBAHNUS, TUAPOTATIOreHUPOBAaHMS, TUApaTaluu). Peakiuu oTmerieHus (IeruapupoBaHus,
JETUAPOralOreHUPOBaHus, AeruapaTtanun). Peakunn 3amenienus. Peakium nsomepuzanuu.

Hemoncmpayuu
Mozenu MOJIEeKyJ TOMOJIOTOB U M30MEPOB OpraHUYecKuX coequHeHnit. KauectBenHoe oOHapy keHHe
YIJIEpO/1a, BOAOPOAA U XJI0pa B MOJIEKYJIaX OPraHUYECKUX COCITMHEHHM.

Jlabopamopuuwiit onvim

N3roroBnenue Mojenei MOJIEKYJ OpraHMYeCKUX BEIIECTB.

Ilpoghunvnvie u npogpeccuonanvno 3nauumsle rnemenmst cooepicanus. llonstue o cyocTpare u
pearente. Peakuuu OKHCIEHHMST M  BOCCTaHOBIIEHMS OpraHM4eckux BeniecTB. (CpaBHEHHE
KJ1acCU()UKALMU COeTMHEHUN U KJIaCCU(PHUKAIIMY PEaKIUil B HEOPTaHWYECKOM U OPraHu4ecKOil XMMHU.

2.2, Yenee00opoowt u ux npupoonsie ucmouHuxu
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AJlkaHbl. AJIKaHbl: TOMOJIOTMYECKHI pPAll, U30MEpPUSI U HOMEHKJIATypa ajlKaHOB. XUMHUUYECKUE
CBOMCTBA anKaHOB (Me€TaHa, »JTaHa): TOpPEHHE, 3aMEIEHUE, pa3JIoKEHUE, AETUAPUPOBAHHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUIIEH, €ro MOJIy4YeHHE (JIErHIpUpOBAHUEM ITaHa, IEHNOJIUMEPU3ALUEH NOJIUITUIICHA).
I'omostornueckuil psj, U30Mepus, HOMEHKIATYpa aJIKCHOB. XMMHUUYECKUE CBOMCTBA dTUJICHA: TOPEHHE,
KayecTBEHHbIE peakuuu (oOeciBeunBaHME OpPOMHONM BOABI M PAacTBOpa IE€pPMaHTaHaTa Kayus),
ruapaTanys, noauMepusanus. [[pumenenue sTuneHa Ha OCHOBE CBOMCTB.

JAuenbl W Kaydyku. Ilonstme o OueHax Kak yrieBoaopoiax € ABYMS ABOMHBIMHU CBSI3SIMU.
CornpsikeHHBIC THCHBI. XUMHYECKUE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: ooeciBeunBaHrue OpOMHO
BOZBI U NOJIMMEpU3aLns B Kaydyku. HaTypaslbHbBIN U cCUHTeTHYEeCKUE KaydyKkH. Pesuna.

AJIKUHBL. AnetuieH. XUMHYECKHE CBOMCTBA aleTHIICHA: TOpEHHUE, OOeCIBEUYMBAHHE OPOMHOM
BOJbI, IIPUCOCIMHEHUI XJIOPOBOIOPOAA U ruapartanus. [IpuMenenue aneruineHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MEpHUs € AJIKaJUEHAMHU.

Apenbl. beHzon. XuMuueckwe CBOWCTBAa OCH30/a: TOPEHHE, pEAKIUU  3aMEIICHUS
(raoreHupoBanue, HUTpoBaHue). [I[puMeneHne GeH301a HA OCHOBE CBOMCTB.

IIpuponHbie MCTOYHHKH YriaeBoaopoaos. [Ipupoanslii ras: cocraB, NPUMEHEHHE B KadeCTBE
toruBa. Hete. CocTtas u nepepadotka Hedru. [leperonka nedru. Hedrenpoaykrer.

Hemoncmpayuu

Komnexmust o6pasuoB Heptu u HedrenpomykroB. Komneknust «KaMeHHBIH yroiab ¥ MPOITYKITHS
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

Jlabopamopnwie onvimol

O3HakomJIeHHE ¢ KoJuleKLuell 00pa3oB He(TH U IPOILYKTOB e epepaboTKH.

O3HaKOMJICHHE C KOJUIEKIMEH KaydyKOB U 00pa3liaMu M3AEIIHiA U3 PE3HHBL.

Jlabopamopuuvie 3anamusn

1. CocraBneHue CTpyKTYpHBIX (hOPMYJT H30MEPOB M HA3BAHUI YIIJIEBOIOPOIOB IO

cucremMaTnyeckoi MexxayHapoaHoi HomeHkarype (MIOITAK)

2. TlomyuyeHue dTHIICHA U OIBITHI C HAM.

Ilpocpunvuvie u  npogeccuonanvno 3nauumvie nemenmvl  cooeprycanus.  lIpasuio
B.B.MapxoBuukoBa. Knaccudukanus u Ha3HaueHHe KayaykoB. Knaccudukarus u Ha3HaAaYeHHE PE3UH.
Bynkanuzanus kayudyka.

[lonydyeHue aneTuieHa MUPOJIM30M METaHa M KapOUAHBIM criocoOoM. Peakius monmumepusanuu
BUHWIXJIOpUAA. [I0MMBUHMIXIOPU] U ero puMeHeHue. Tpumepuzaius alneTuieHa B 6eH307.

[Tonsitue o0 skcrpakuuu. BocctaHoBineHue HUTpOOEH307a B aHWIMH. ['oMosornueckuil psj
apeHoB. Tonyous. HurpoBanue Tosyona. Tporu.

OcHOBHbIE HaNpaBJIeHMs IPOMBIIIEHHON MepepadOoTKH MPUPOJAHOTO Ta3a.

[TonyTHbIH HeTAHOM ra3, ero nepepadoTka.

[Ipouieccel TPOMBIIUIEHHON MepepaboTKu HePTH: KpPEeKUHT, pu@opMuHr. OKTaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YMCIIO TU3EIHHOTO TOILIUBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOTYKITHS.

2.3. Kucnopoocooeporcaugue opzanuueckue coeOuHenus

Couptsl. [lonydyenue staHona OpoXKEHHEM TJIIOKO3bI M TUAparanueil sTuieHa. ['mapokcuibHas
rpynna kak ¢yHKuuoHadbHas. IIOHATHE O mpenenbHBIX OJHOATOMHBIX CIUPTaX. XUMHUYECKHUE
CBOMCTBAa STaHOJNA: B3aUMOJEHCTBHE C HaTpueM, oOpa3oBaHHE MPOCTHIX U CIOXKHBIX 3(QUPOB,
OKHCJIEHUE B anbJerul. l[puMenenne 3TaHnona Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €ro NOCIEACTBHS IS
OpraHM3Ma yesoBeKa U MpenynpexaeHue.

I'munepyH Kak NpeAcTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBEeHHas peakliis Ha MHOTOAaTOMHbBIE
cnupthl. [Ipumenenue rimuepuHa.

®enon. OusnuecKkue U XUMHUYECKUE CBOICTBa (eHosna. B3anMHOe BiIHMSHHE aTOMOB B MOJIEKYJe
(dheHona: B3aMMOJCHCTBHE C THAPOKCHUIIOM HATpUs M a30THOM KucioTou. I[IpumeHenue ¢eHonma Ha
OCHOBE CBOWCTB.

Aabperuabl. Ilonatue 00 anpaermpax. AupAeruaHas —rpynna  Kak — (QyHKIMOHaJIbHAas.
dopMalbIETUT U €r0 CBOWCTBA: OKHUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHHE B
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COOTBETCTBYIOIIMI crnupT. llomydyeHne anbAeruoB OKHCIEHUEM COOTBETCTBYIOIIHUX CIUPTOB.
[Tpumenenue popmaibaeriuia Ha OCHOBE €ro CBOMCTB.

KapGonoBble kmuciaorbl. Ilonste o kapOOHOBBIX Kucinotax. KapOokcuibHas rpynma Kak
¢byHkunonanbHas. l'OMONOTMYECKHI DA TMPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCIOT.
[Tonydyenne KkapOOHOBBIX KHUCJIOT OKHCIIEHHEM allbJeruI0oB. XHMHUYECKHE CBOICTBA YKCYCHOU
KHUCJIOTBI: OOIIME CBOWCTBA C MUHEPAIbHBIMH KHCIOTaMH M peakius stepudukanuu. IIpumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BbIcHIne KUpHBIE KUCIOTHI HA IPUMEPE NAIbMUTUHOBOU U
CTE€apUHOBOM.

Caoxknbie dpupsnl u xkupsbl. [lonmydeHue cioxHbIX d3GUpoB peaknuent rtepudukanun. CioxHbIe
3¢upsl B Ipupoie, ux 3HadeHue. [IpuMeHenne cioxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxusie 3¢pupsl. Knaccuduxanus sxupoB. XMMUYECKHE CBOMCTBA KUPOB: TUAPOIIU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB. MbLia.

YriaeBoabl. YTIeBoAbl, UX Kiaccu(ukanus: MOHOcaxapuabl (TIIOKO03a, (PYyKTO3a), AUCAXAPHIBI
(caxaposa) u monucaxapuabl (Kpaxmana U Ieiuirono3a). [Jroko3a — BEIecTBO € JBOWCTBEHHOM
byHKIMe# — ampAeruaocnupT. XWMHUYECKHE CBOWCTBA TJIOKO3BI: OKHCIEHHE B TIIOKOHOBYIO
KHCIIOTY, BOCCTaHOBIIGHHE B COpPOHT, crupToBOoe OposkeHue. [IpuMeHeHue TIIOKO3bl Ha OCHOBE
CBOMCTB.

3HaueHHE YIVIEBOJOB B JKMBOM NpUpOJAE UM KU3HM 4eloBeka. lloHstme o peaknusix
MIOJINKOH/ICHCALIUY U TUPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILCHUN: [JIF0K03a- MOJIUCcCaxapul.

Hemoncmpayuu

KauecTBeHHbBIE peaKkIIi HA MHOTOAaTOMHBIE CITUPTHI.

PactBopuMOCTh peHOIa B BOJIE MPU OOBIYHOM TeMIeparype u HarpeBaHuu. KauecTBeHHbIE

peakuy Ha QEeHO.

Peakuust cepeOpsiHOrO 3epKaiia ajibIeruoB.

OxucieHue anbAerua0B U INI0KO3bl B KUCIOTY ¢ noMolbio ruapokcuaa meau (11). Kagecrsennas
peakius Ha Kpaxmall.

Jlabopamopnwie onvimol

PactBopeHue rimiepruHa B Bojie U B3aumoeiictere ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIIHME CO CBOMCTBAMU MUHEPATBHBIX KHCIIOT.

BzaumogeiictBre rimtoko3sl ¢ rugpokcuaom meau (11).

KauecTBeHHas peakuus Ha Kpaxmai.

Jlabopamopnoe 3anamue

CaoiicTBa KapOOHOBBIX KHCIOT. OOHapyKEHNE Yy YKCYCHON KHCIOTHI OOIIUX CBOMCTB KUCIOT

Ilpochunvuvie u npogheccuonanvno 3nauumovie 3nemenmosl cooeprcanus. MeTWIOBBIM CIIUPT U
€ro HMCMOJb30BaHUE B KAYECTBE XMMHUYECKOrO ChIpbi. TOKCMYHOCTh METAHOJIa W IpPaBHJIa TEXHUKH
6e30macHOCTH Ipu paboTe ¢ HUM. DTUJICHIVIMKONb U €ro NMpuMeHeHHe. TOKCHYHOCTb 3TUJICHIJIMKOIIS
Y TIpaBUJIa TEXHUKU O€30MaCHOCTH MPH pabOTe C HUM.

[Tony4yenue peHona U3 NPOTYKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OeH30Ia.

[TomukonaeHcamuss  dopmanpaeruga ¢ ¢eHosmoM B (PeHOIOGOPMAIBACTUIHYIO  CMOJTY.
Aneranbnerua. IloHaTne o KeToHax Ha INpuMmepe aneroHa. [IpumMeHeHHMe aleTOHa B TEXHHUKE U
MIPOMBIIIJIEHHOCTH.

MHuorooOpa3ue KapOOHOBBIX KHCIOT (IIaBeJIeBOM KHCIOTHI KakK JBYXOCHOBHOM, aKpUIOBOM
KHCJIOTHI KaK HETIPEJeIbHOM, OEH30MHOM KUCIOTHI KaK apOMaTHYECKOM ).

[InenkooOpasytomue macia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChbIpbeM. CHHTETHYECKHE
MOIOIIHE CPE/ICTBA.

Mono4yHokucnoe OpoxeHue TaoKo3bl. Kuciomonounsle npoAykTel. CHIOCOBaHHE KOPMOB.
HuTposanue nemmtonossl. [TupokcuinH.

2.4. Azomcooeporcaugue opzanuueckue coeounenus. Illonumepot

Amunbl. [lonatue 006 amuHax. Anudarnueckue aMHUHBI, UX KilaccU(HKAIMs U HOMEHKIATypa.
AHWIMH Kak opraHuyeckoe ocHoBanue. Ilomyuyenue aHumnmHa u3 HuTpoOeHzona. [IpumeneHue
AHWJIMHA HAa OCHOBE CBOWCTB.

AMHUHOKHUCJIOTHI. AMUHOKUCIOTHI Kak amQoTepHble AU(PYHKIMOHAIBHBIE OpPTaHHYECKUE
COEIMHEHMS. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJEHCTBHE C IIETOYAMH, KUCIOTAMHU U JPYT
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c Jpyrom (peakuusi mnoiukoHaeHcauuu). IlenTunHas cBs3p u  nonunentuasl. [IpumeHnenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxwu. IlepBuuHas, BropuuHas, TpEeTUYHAs CTPYKTYpbl O€IKOB. XMMUYECKHE CBONCTBA OEJIKOB:
ropeHue, JeHaTypalys, THIPOJIN3, IIBETHbIE peakiuu. buongornueckue QyHKIMHA OEITKOB.

IToaumepsl. benku u nonucaxapuibl Kak OMONOIUMEDBHI.

ILnacTmacesl.  IlosydeHue MOIMMEpPOB peakUMEW MOJMMEpU3alMM W [OJUKOHJECHCALUU.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [Ipencrasurenu niuactmace.

BoJsiokna, ux kiaaccupukanms. Ilonyuenue BoaokoH. OTAenbHBIE MPEACTABUTENN XUMUYECKUX
BOJIOKOH.

Jemoncmpayuu

PacTBOpeHue u ocaxxaenue OenKoB.

I{BeTHBIE peakMU OEIKOB.

I'openue nTuybero nepa v WEPCTIHON HUTH.

Jlabopamopuusie onvimot

PacTBOpeHue 6enkoB B BoJE.

Ob6napy>xeHue 6eIKOB B MOJIOKE M MSACHOM OyJIbOHE.

Jlenatypanus pacTBopa 0eika KypHHOTO sSIHIa CIUPTOM, PACTBOPAMH COJICH TSKEIIBIX METAJIOB U
IIPYU HarpeBaHUU.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie rnemenmosl coOeprcanus. AMUHOKATIPOHOBAS
kucioTa. KanpoHn kak npeacTtaBuTeNb NOJIMAMUIHBIX BOJIOKOH. Vcrosib30BaHue IHIpoiIn3a OEKOB B
MPOMBIIIICHHOCTH. [lomuBuHMWIXTOpH I, TomTeTpadTopITIICH (Tedion). DeHonodopMasaeTuaHbIe
iactMmaccsl. Llemnynoua. IIpoMbliieHHOE TPOU3BOACTBO XMMUYECKUX BOJIOKOH.
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TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanmszanuu coaepkanusi o0meoOpa3oBaTebHON Y4eOHON TUCHUILIMHBI «XuMus» B npenenax ocsoenus OITOIT CITO na 6a3ze 0CHOBHOTO
o0rmiero o0pazoBaHus ¢ Ioay4deHueM cpearero oomero oopazoanus ([IIICC3) makcumansHas yaeOHast Harpy3ka 00yJIarOIIUXCsl COCTABIISET:

* 1o cnenuanbHOcTH CIIO 19.02.10 TexHomOrUs MPOAYKIUKA OOIIECTBEHHOTO TUTanus — 117 vac, u3 HuX ayauTopHas (00s3aTenbHas) Harpy3Ka
00yJaroImuxcs, BKII0Yast 1a00paTOPHBIC OMBITHI M MPAKTUYECKUE 3aHATHS, — /8 YacoB; BHEAyIMTOPHAS CAMOCTOSATENbHAS padoTa CTYyIEHTOB —

39 gacos.
HanmeHnoBanue Conep:xanue yueOHOro MaTepuasia, JabopaTopHblie U NPaAKTUYeCKHe padoThl, CAMOCTOSITeIbHAS padoTa Ob0beMm | YpoBenb
pa3aeyioB H TeM odyuyarwuuxcs 4YacoB | OCBOEHHA
1 2 3 4
Paznean 1. 44
OBIIAA N
HEOPI'AHUYECKAS
XUMUSA
Tema 1.1. OcHOBHBIE Conep:xanue 4
MOHATHSA U 3aKOHbI
XHMMH 1. | Benenue. OcHOBHbIE MOHSTUSI XUMUM. BemnecTBo. ATom. Monekyna. XUMUYECKUN DIEMEHT. AJUIOTPOITHSI. 1
[IpocThie u crokHbBIE BelecTBa. KauecTBEHHBINM U KOJTMYECTBEHHBIN COCTAB BEIIECTB. X UMUUYECKUE 3HAKU U
¢dopmyier. OTHOCUTENFHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. KonmuecTBo BemectBa. OCHOBHBIE 3aKOHBI
xumMuM. CTeXHOMETpHsl. 3aKOH COXPaHEHUs] MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB
MOJIEKYJIIPHOM CTPYKTYPHI. 3aKOH ABOTapO U CIECJCTBHUSI UX HETO.
2. | PacuerHble 3a7ayd Ha HAXOXJICHUE OTHOCHTEILHOW MOJICKYJISIPHOW MacChl, ONpPEIeICHHE MacCOBOW JIOJIU 12
XUMHUYECKUX DJIEMEHTOB B CJIIOKHOM BEIIIECTBE. '
Tema 1.2. Conep:xanue 4

[Mepuoguyecknii 3aKoH
u Ilepuoguyeckasn
CHCTEeMa XHMMHUYEeCKUX
3jemenToB /. H.
MeHnaesieeBa 1 CTpoeHHe
aToma
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Ilepuoguueckmii 3axon .M. MenneneeBa. Otkpeitie J[.M. MenaeneeBeiM Ileproamaeckoro 3akoHa.
[epuoanueckuii 3akoH B popmynuposke .M. Menaeneesa.

[lepuoanueckast TabnMIa XUMHUYECKHX 3JIEMEHTOB — IpadUuecKkoe OTOOpaKeHHE MEePUOIUYECKOro 3aKOHA.
CTpyKTypa neprnoandeckor TabauIlpl: Iepruo sl (Masible U OONbBINE), TPYNITHI (TJIaBHAS M MOO0YHAs).

1,2

Ctpoenue aToma u nepuoaudeckuii 3akon .M. MenaeneeBa. AToMm — cliokHas dactura. Sapo (IpoToHBI U
HEUTPOHBI) U CKTpOHHAst 000s10uka. M3oTonbl. CTpoeHHE 3MEKTPOHHBIX 000JI0UYEK aTOMOB 3JICMEHTOB MaJIbIX
nepuogoB. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX OO0OJIOYEK AaTOMOB JJIEMEHTOB OOJIBIIMX IEPHOJIOB
(mepexomHbIX d5eMeHTOB). [ToHsATHE 00 OpOUTANSX. S-, p- U d-OpOuTanu. DIEKTPOHHBIC KOHPHUTYPAIIMH AaTOMOB
XUMHUYECKUX 3eMeHTOB. CoBpeMeHHass (pOpMyJIMPOBKA MEPUOTUYECKOTO 3aKOHA. 3HAUYCHHUE TEPUOUICCKOTO
3aKOHA M TEPUOJUYECKON CcHUCTeMbl XuMudeckux sneMmeHToB J[.M. MeHneneeBa [yisi pa3BUTHS HAyKu U
MOHUMAaHUS XUMHUYECKON KapTHHBI MUPA.

1,2

Tema 1.3. Ctpoenne
BeleCTBA

Conep:xanue

1.

Honnasn xumuyeckas cBa3b. KaTHoHBI, nx oOpa3oBaHHE W3 aTOMOB B pe3ylbTaTe MpOILECCa OKUCICHHS.
AHHOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBIEHHS. MlOHHAs CBSA3b, KaK CBSA3b MEXAY
KaTHOHAMH Y aHMOHAMH 3a CUET 3JICKTPOCTATUIECKOro NpuTsuKeHust. Kimaccudukanus HOHOB: IO COCTaBy, 3HAKY
3apsifia, HATMYUIO THIPATHOW 000yiouku. MoHHBIE KpucTaindeckue perietkd. CBOWCTBA BEIIECTB ¢ MOHHBIM
THIIOM KPUCTAJUTMYECKON PEIIETKH.

KoBajienTHas xumMu4yeckasi cBA3b. MexaHH3M 00pa3oBaHUS KOBAJICHTHOW CBs3M (OOMEHHBIH M JTOHOPHO-
aKILENTOPHBIN). DJIeKTpoOTpUIaTeTbHOCTh. KoBaneHTHble MoONspHas | HeEmojsipHas CBa3W. KpaTHOCTh
KOBAJIECHTHOM CBsI3H. MOJIEKYJSIpHBIE W aTOMHBIE KpUCTaJUIMUECKHe pemeTkd. CBolcTBa BEIIECTB C
MOJIEKYJIAPHBIMU U AaTOMHBIMH KPHUCTAIIIMYECKUMH PEHIETKAMH.

MeTtaaanyeckasi cBsi3b. MeTaummueckasi KpUCTAJUTMUECKAs PEIIeTKa U METATUIECKAs XUMUYECKasl CBSI3b.
®du3nyuecKkre CBOWCTBA METAJUIOB. ATperaTHble COCTOSIHUSI BelIeCTB H BOAOPOAHAS CBSI3b. TBepoe, :KUIKOE
1 Ta3000pa3Hoe cocTOsTHUA BemlecTB. [lepexo; BemecTBa U3 0HOTO arperaTHOro COCTOSIHUS B IPYTOE.
Bonoposnas cBsi3b.

Yuctele BemecTBa U cMecu. [Torstue o cmecu BemectB. ['oMoreHHsie u rereporennsie cmecu. CocTaB cMeceit:
oOBeMHast 1 MaccoBas 01 KOMIIOHEHTOB CMECH, MacCoBas JIOJISl IPUMECEH.

Jucnepcubie cucremsbl. [loustue o mucmepcHou cucreme. JlucmepcHas (aza m aucrepcHoHHAS cpena.
Kiaccudukaius nucnepcHbix cucteM. [IoHATHE 0 KOJUIOMIHBIX CHCTEMaX.

Tema 1.4. Bopna.
PactBopsl.
DyeKTpoTUTHYECKAS
JAUCCOIMATIHS

Conep:xanue

1.

Boxa. PacrBopbl. PactBopenme. Boma kak pactBopurtenb. PactBopumocts BemiecTB. HachiiieHHblie,
HCHACBIIICHHBIC, TIEPECHINICHHBIC PAaCTBOPHI. 3aBUCHUMOCTH pacTBOPUMOCTHU Ta30B, )KI/I)IKOCTCﬁ u TBEPABIX
BEIIECTB OT pa3IMyHbIX (pakTOpoB. MaccoBas J10Jis1 paCTBOPEHHOTO BEIIECTBA.

DJIeKTPOIUTHYECKASL JAUCCOUMANUS. OJNEKTPOIUTHl U HEEKTPOJIUTHI. DJICKTPOJUTHUUECKAS TUCCOLIMALIMSL.
MexaHnU3MBl 3JICKTPOJUTHICCKON TUCCOIMAIMKA JJIsI BEIIECTB C PA3IMUHBIMH THIIAMH XUMHWYCCKOH CBS3U.

1,2

1,2
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I'mppatrpoBaHHBIe W HETUAPATHPOBAHHBIE HOHBI. CTEMEHb 3JIEKTPOIUTHYCCKON awcconuanuu. CHIIBHBIE U
cnabbie AMEeKTpoJUThHl. (OCHOBHBIE MOJIOKEHHSI TEOPHH JJIEKTPOJIUTHYECKOH aucconmanmu. KucioTsl,
OCHOBAHMS ¥ COJH KaK DICKTPOIUTHL

JlaGopaTopHbie padoThI 2
1. | Peakuuu noHHOTO OOMEHA U YCJIOBHS UX POTEKAHUSL.
Temal.5. Coaep:xanue 10
Knacenpuxanus
HEOPTraHMYeCKHX 1. | Kucaorel m ux cBoiicTBa. KUCIOTBI Kak 3JIEKTPONUTHI, MX KiIacCHQUKALMs IO Pa3IMUHBIM TMPHU3HAKAM. 1,2
COeIMHEHHI n HX XWMUYEeCKHe CBOWCTBA KHCIOT B CBET€ TEOPHH JJICKTPOJUTHYECKON awmccoruanud. (OcoOeHHOCTH
CBOICTBA B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOW CEPHOW U a30THOM KHCIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI TOTY4EHHSI
KHCJIOTHI.
2. | OcHoBaHusi U UX cBoiicTBa. OCHOBaHHSA KaK JJIEKTPOIUTHI, X KIACCU(PUKAIUS 10 PA3TUYHBIM MPH3HAKAM. 1,2
XUMHUUYECKHE CBOIICTBA OCHOBAaHMA B CBETE TEOPUU HIEKTPOIUTUUECKONW auccoluanuu. PaznoxeHue
HEPACTBOPUMBIX B BoJIe OCHOBaHMH. OCHOBHBIE CIIOCOOBI MTOJTYYECHUs] OCHOBAHHH.
3. | Comm u mx coiicTBa. Conu Kak 37eKTposanThl. COJM CpelHUE, KUCIbIe M OCHOBHBIC. XHMMUYCCKH CBOMCTBA 1,2
COJIeH B CBETE TEOPHH ANEKTPOIUTHUYECKON quccormanmy. CriocoOs! momydeHus coneil. ['unponus conei.
4. | Okcuapl U ux cpoiictBa. ConeoOpasyrome W HecolieoOpasyromme Okcuabl. OCHOBHBIE, aM(OTEpHBIE U 1,2
KHCJIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHJIa OT CTEeleHH OKHCIIEHHS 00pa3ylollero ero Merajuia.
XuMHUecKue CBOMCTBa OKCUI0B. [lonyueHne oKCuIoB.
JlaGopaTopHblie padoThI 2
1. | I'maponus coneit
Temal.6. Xummuyeckue | Copepxxanne 4
peakuuu
1. | Knaccupukanua XMMHYECKHX peaknuil. Peakiuu coeauHeHUs, pPa3lIOKEHUs, 3aMEIIeHus, OOMeHa. 1,2
Karanurnueckue peaKkuru. O6paTI/IMLIe u HeO6paTI/IMI)Ie pCaKknuu. T'oMorennsie u TCTCPOrCHHBIC PCaKIUU.
OK30TepMHUYECKUE U YHIOTEPMUYECKUE peakuuu. TemmoBoil a3 peKT XuMIUUECKUX peakuuil. TepMoxuMudeckue
ypaBHEHUs. OKHCINTENbHO-BOCCTAHOBUTENbHbIe peaknuu. CreneHb oxucieHus. OKHCIUTENbs U
BOoccTaHOBJIeHUe. BoccTaHOBUTEb M OKUCIIeHHE. MeTo/] 3JIEKTPOHHOTO OanaHca Jijisl COCTAaBJICHUSI YPaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakLnil.
2. | Ckopoctb XuMH4YecKHX peakuuii. [loHsATHE O CKOPOCTH XWMHUYECKUX PEAKIHMHA. 3aBHCUMOCTh CKOPOCTH 1,2

XUMHYECKAX PEAKIUi OT pa3iINyYHBIX (PAKTOPOB: MPHPOJILI PEarupyroINX BEIIeCTB, MX KOHIICHTPAIUH,
TEeMIIepaTypbl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTaniu3aTtopoB. OOpaTUMOCTh XUMHUYECKHX
peaknuii. O6paTuMbie 1 HEOOPATUMBIE PEAKIINH. X UMUYIECKOE PABHOBECHE U CITIOCOOBI €T0 CMETIECHUSI.
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Temal.7. Metamabi 1 | Coaep:xanue 8
HEMEeTAJLJIbI
1. | Mertaaiabl. OcOOCHHOCTH CTPOCHHS aTOMOB M KpuctayioB. dusndeckue cBoiicTBa MeTauioB. Knaccudpukanus
METaJUIOB I10 PA3IMYHBIM IpH3HAKaM. X HMHYCCKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHICCKUH PsIT HAPSKECHUI
MeTaiioB. Mertammorepmust. OOmme  crmocoObl  MONMy4YeHHsT MeTauioB. [loHSATHE O MeTaTypruu.
[MupomeTayprusi, rTHAPOMETAILTYPIHs U 3JIeKTpoMeTaiuTyprusi. CIUIaBbl YEpHBIC U I[BETHBIE.
2. | Hemeramabl. OCOOCHHOCTH CTpPOEHHUS aTOMOB. HemeTamibl — MpOCThIE BEIIECTBA. 3aBUCHUMOCTH CBOWCTB
TaJIOTEHOB OT WX ToJiokeHHs B Ilepmommdeckoit cucreme. OKHCINTENBHBIE W BOCCTAaHOBHUTEIBHBIC CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT MX TOJIOKEHUS B PSAY DICKTPOOTPUIIATCIIHHOCTH.
JlabopaTopHbie padoThI 4
1. | O6mmue cBoiicTBa MeTaiioB. CBOMCTBAa OKCHIOB U TUIAPOKCHIOB.
2 FCHGTI/I‘ICCKaﬂ CBA3b MC)KI[y Kj1accaMu HCOpFaHI/I‘ICCKI/IX COCHHHGHHﬁ. Ka‘ICCTBCHHBIC peaK]_[I/H/I Ha UOHEI.
Pemenne skcriepuMeHTABHBIX 33724 TI0 Ka4eCTBEHHOMY OIPEISIICHHIO HOHOB.
Koutpoabnas padora no pasaeny Nel 2
CamocTrosiTetbHasi paboTa MpU U3yYeHHHU pazjaena 1. 25

CucremaTruecKkas npopadoTKa KOHCIICKTOB 3aHATUH, y4eOHO! U CIICIUAIbHON TEXHUYECKOM JTUTepaTypshl (110 BOIpocaM K maparpadam, riiaBam
y4eOHBIX TOCOOUH, COCTABJICHHBIM MPEIOIaBATEIIEM ).

IMoaroToBka K JIaOOPATOPHBIM U MPAKTHYECKUM pabOTaM C UCTIONIB30BAaHHEM METOIUUECKUX PEKOMEHIAIUI penoaaBarens, ohopMIicHHEe
n1ab0paTOPHO-TMPAKTHUECKUX paOOT, OTYETOB U MOJATOTOBKA K MX 3allUTe.

TemaTHKa BHeayIUTOPHOIT CAMOCTOSATEIHLHON PadoThI:

1.

AmnotponHble MoAuQUKanyuK yriepona (anmMas, rpaduT), Kuciaopoda (KHCIOPOJ, 030H), olloBa (cepoe m Oemnoe oioBo). [loHstne o
XUMHYECKOH TEXHOJIOIHU, OMOTEXHOIOTUH U HAHOTEXHOJIOTHH.

PapnoaktuBHOCTh. VcTionb30BaHue pajii0OaKTUBHBIX W30TOMOB B TEXHUUECKUX IIEJsIX. PEHTTEHOBCKOE M3IIyYEHHE U €ro HCIIONb30BaHUE B
TEeXHUKE W MeIuIHEe. MoJeTMpoBaHre KaK METOJ] POTHO3UPOBAHUSI CUTYAIIX Ha TIPOU3BOICTBE

AHoManuu (u3NUecKuX CBOWCTB BoAbl. JKunkue kpucrayuibl. MuHepaibl M TOPHBIE NOPOJBI KaK MPHUPOJHBIE CMECH. OMYJBCHH H
cycneH3ud. 3071 (B TOM ymcie a’spo3onn) u renu. Koarymsus. CuHepesuc.

Hcnonb3oBaHue cepHOW KUCIOTHI B MPOMBINIJICHHOCTH. EJKHe 11enoun, uX MCIOoIb30BaHHE B MPOMBIIUIEHHOCTH. ['alieHass U HeramnieHast
W3BECTb, €€ MPUMEHEHHUE B CTPOUTENLCTBE. [ UIIic U anebacTp, THIICOBaHHE.

lanpBanonnactuka. ['anpBanocrerus. PagunupoBanne HBETHBIX METAIIIOB.

Karanus. ['omorenHsie u rereporennsie katanu3atopsl. [Ipomoropsr. Karamurnueckue siipl. UHTHOUTOPEI.

[Ipou3BoICTBO aMMHUaKa: ChIphE, armapaTypa, HaydHble IPUHIUTIL.

Koppo3ust MerannoB: XuMHYECKass M JIIEKTPOXMMHYECKas. 3aBUCHUMOCTb CKOPOCTH KOPPO3MHM OT YCIOBHH OKpY’Karolled cpemsl.
Knaccugukanus Koppo3uu METauIOB IO pa3INYHbIM Hpu3HakaM. CHocoObl 3aIUTHl METAIIOB OT KOPPO3HH.

[Tpon3BOJCTBO YYT'YHA U CTAJIH.
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Temaruka pedepatoB:

Buotexnonorus u renHas nHxeHepus — rexnonorun XXI| Beka.
HanoTtexHomorus kak NpuoOpUTETHOE HAIIpaBlIEHUE pa3BUTHUS HAyKU U Mpou3BoJcTBa B Poccuiickoit denepannu.
CoBpeMeHHBIE METOIBI 00€33apaKUBaHUS BOBL.

ANnoTponusi METasioB.

Kusznp n nestensHocTh .M. Menaeneena.

«ITepnogmaeckomMy 3aKoHy OyayIiee He TPO3UT Pa3pyIICHUEM. . ..

Cunres 114-ro anemenTa — TpUYM( POCCUICKNX (DU3UKOB-SAECPIIIHKOB.
M3oTonsl Bomopoaa.

Hcnonp3oBaHue paiMOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETIAX.
PeHTreHoBCKOE M3ITydeHUE U €0 MCIIONF30BaHNE B TEXHUKE W MEIHUIIHHE.
I1na3ma — yeTBEepTOE COCTOSHUE BEILIECTBA.

AMopdHbIe BellecTBa B MPUPOIE, TEXHUKE, OBITY.

OxpaHa OKpY’KarllIel cpebl OT XUMUYECKOr0 3arps3HEHMUSL.

KonmaecTBeHHBIE XapaKTEPUCTHKH 3arpsI3HEHS OKPYKAFOIIEH Cpepl.
ITpuMeHeHue TBEPIOTO U razoo0pasHoro okcuaa yriaepoaa(lVv).

3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHUSI.

I'pyOoaucniepcHble CUCTEMBI, HX KITaCCU(UKAIINS M HCIIOB30BaHUE B MTPO(ECCHOHATHHON NEATEIHHOCTH.
KocmeTtnueckue renu.

IIpuMeHeHnE CycieH3Ui U 3MYJIbCUI B CTPOUTENBLCTBE.

MuHepansl ¥ TOpHBIE TTOPOJIBI KAK OCHOBA JIUTOC(EPHI.

PactBOpBI BOKpYT HAc.

Bona kxak peareHT u Kak cpefa Juis XUMHYECKOTO MpoIiecca.

Tuns! pacTBOpPOB.

Kuzeb u nesrensHocTh C. AppeHuyca.

Bxas oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTHUECKOHN TMCCOLIMAIIH.
YcTrpaHneHue )KeCTKOCTH BOJBI HA TIPOMBIIITIEHHBIX MPEINPUATHSAX.

CepHas KUCIIOTa — «XJ1€0 XUMUYIECKOU TTPOMBIIILIIEHHOCTH.

Hcnonp30BaHne MUHEPATFHBIX KUCIOT HA TMPEATNPHUATHIX PA3INIHOTO TPOQHIIS.
OKcuIBl M CONMM KaK CTPOUTENbHBIE MAaTePHAITBI.

HUcropus rurmca.

IToBapeHHas cob KaKk XUMHUYECKOE CBIPbHE.

MHorommk#ii KapOOHAT KabIUs: B IPUPOJIE, B IPOMBIIIUICHHOCTH, B OBITY.
Peaknyst ropennst Ha IPOU3BOJICTBE.

Peakuus ropeHus B ObITY.

BupryansHOe MOaenupoBaHuEe XUMHUYECKHUX TPOIIECCOB.

DNEKTPONH3 paCTBOPOB AIIEKTPOIUTOB.

OIEKTPONN3 pacIyIaBOB 3JIEKTPOJIUTOB.
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IIpakTraeckoe MpuUMEHEHHE YIEKTPOIN3a: padhHHUPOBAHHE, TATHBAHOIIACTHKA, TAIbBAHOCTETHSI.
Hctopus nonyyueHus: ¥ IpOU3BOJICTBA ATFOMUHUSA.

DIEKTPONUTUIECKOE TIOTYUYCHHUE U padUHUPOBAHUE M.

Posib MeTasIOB B UICTOPUM YETIOBEUECKOM [IUBUITU3AIUH.

Hcropus oTedecTBEHHOM YEpHON METaJLTypruu.

HcTopus oreuecTBEHHON UBETHOW METAJLUTYPIHH.

CoBpeMeHHOE METAILTYPTHIECKOe IPONU3BOICTBO.

Ponp MeTanioB U CIJIABOB B HAYYHO-TEXHUYECKOM ITPOrpecce.

Koppo3ust MeTamioB 1 criocoOb! 3alUThl OT KOPPO3UH.

WneptHbIle niam 61aropoJHeIe rasbl.

XUMUS METAIUIOB B MOEH POoeCcCHOHATFHON AESITETHHOCTH.
XuMHsI HEMETAIIOB B MOEH PO eCCHOHATLHOHN IS TeTbHOCTH.

Paznen 2. 34
OPI'AHUYECKAS
XUMUSA
Tema 1.1. OcHoBHble | Conep:xaHue 4
MOHSATHS OpPraHuYecKou
xumun 1 Teopusi crpoennsi | 1. | IIpeamer opranmyeckoii xumun. IIpuposHbie, HCKYCCTBEHHBIC H CHHTCTHYECKHE OPraHMYECKHC BEIICCTBA. 1,2
OpPraHMYecKuX coeIMHeHHil CpaBHEHHE OpraHMYeCKHX BEIIECTB ¢ HEOPraHM4YeCKUMHU. BaneHTHOCTh. XUMHUYECKOe CTpOeHHE KaK MOPSAIO0K
COCJMHEHHs] aTOMOB B MOJIEKYJIBI IO BajieHTHOCTH.Teopusi cTpoeHUsI OpraHM4ecKuXx coeluHeHuit A.M.
BytiepoBa. OCHOBHbIE TOJIOKEHHSI TEOPUH XHMHUYECKOTO cTpoeHus. Mzomepus u u3omepbl. XUMHUECKHE
(bOpMyIIBI U MOZIETTH MOJIEKYJI B OPraHMYECKOH XUMHHU.
2. | Knaccudmkanusa opranmdecknx BemecTB. Kiaccudukaiys BeecTB M0 CTPOCHUIO YTIIEPOTHOTO CKeJeTa 1,2
W Hanuuuioo (QYHKIHOHAIBHBIX rpymnmn. ['omomorm w romonorus. Hadama womenkmatypst IUPAC.
Knaccupukamuss peaknuii B opraHmdeckoil xumuu. Peaknuu mpucoenuHeHUs (TUAPUPOBAHUS,
TaJIOTEHUPOBAHMS, TUAPOTAIOT€HHUPOBAaHUS, THUAparanuu). Peakuuy oTmieruieHus (AETHAPUPOBAHUS,
JIeTUAPOTaJIOTeHUPOBaHus, aeruaparanun). Peakiuu 3amemenust. Peakuyun n3oMepu3anyy.
Tema 1.2. Yraesogopoasl u | Coagep:xkanue 10
HX NPUPOAHBbIE HCTOYHUKH
1. | Aakanbl. ANKaHbl: TOMOJOTHYECKUH pAN, W30MEpHs M HOMEHKJATypa alKaHOB. XWMHUYECKHE CBOWCTBA 2

aNKaHOB (MeTaHa, dTaHa): TOPEHUE, 3aMelICHHe, pa3joXKeHue, NeruIpupoBanne. [I[puMeHeHne alkaHOB Ha
OCHOBE CBOMCTB.
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AJIKeHbl. OTHWIEH, €ero IOoJy4eHHe (OETHAPUPOBAHMEM JTaHA, MACHNOJMMEPHU3aLUeH IOJIMATUIICHA).
I'omonornueckuil psa, W30MepHs, HOMEHKJIATypa alKeHOB. XHWMHYECKHE CBOMCTBA JTHUJIEHA: TOpPEHUE,
KadeCTBEHHbIE peakiuu (oOecuBeYrBaHUEe OPOMHON BOJBI M PAacTBOpa MEepPMaHTaHaTa Kallus), THIPaTaLHs,
noiauMmepuzanus. [I[puMeHeHue sTuieHa Ha OCHOBE CBOWCTB.

Juenbl u kayuyku. IloHsTe 0 nueHax Kak yIJIEBOJOPOAAX C ABYMsI IBOMHBIMU CBs3IMHU. CONpPSKEHHBIC
IUCHbl. XUMHYECKHe CBOHCTBa Oyramuena-1,3 u wu3ompeHa: o0eclBeuMBaHHE OpOMHOW BOIBI U
MOJIMMEpU3aLMs B Kaydykd. HaTypanabHbIi U CHHTETHYECKUE Kayuyku. Pe3una.

Aaxkunbl. AnerwieH. XWMUYECKHE CBOWMCTBa alleTWICHA: TOpEHHUE, oOecIBevYMBaHHWE OPOMHOW BOJBI,
MIPUCOEIMHEHUE XJIOPOBOAOPOIa U ruapaTanus. [I[puMeHenue aneruieHa Ha OCHOBE CBOMCTB. MexkiaccoBast
HM30MEpHS C AJIKaIFCHAM.

Apensbl. ben3on. Xumudeckne CBOWCTBa O€H3071a: TOpPEHHE, pEaKIMH 3aMelleHHus (TaJloreHHpOBaHUE,
HuTpoBaHue). [I[puMeHeHre OeH301a HA OCHOBE CBOWCTB.

IIpupoanbie MCTOYHMKH YIJ1eBOAOPOAOB. [IpHpoaHBI Ta3: cOCTaB, MPUMEHEHHE B KadeCTBE TOILIHBA.
Hedtb. Cocras n nepepabdotka vedru. [leperonka nedtu. Hedrenmpomykrsr.

1,2

1,2

1,2

JlaGopaTopHbIe paGoThI.

1.

HonyquHe OTUJICHA U OIIBITHI C HUM.

Tema 1.3.
Kucnopoaconep:xammue
OopraHuyecKue coeJMHeHHsI

Conepxanue

10

1.

CoupTsl. [lonydyenne 3taHona OpoXKeHHEM TIIFOKO3BI M THApaTanued 3TuieHa. | MApOKCUIIbHAS TPYIIa Kak
¢yHKIMOHANbHAsA, [lOHATHE O MpPENENbHBIX OJHOATOMHBIX CHHpTaX. XHMHYECKHE CBONCTBA STaHOJNA:
B3aMMOJICHCTBUE C HaTpUeM, OOpa30BaHME IPOCTHIX M CIOXHBIX 3(UPOB, OKUCICHWE B aJIbJCTHU]I.
[IpumeHeHue 3TaHosIa HA OCHOBE CBOMCTB. AJIKOI'OJIM3M, €r0 MOCIEACTBUS U IPEAyIpPEKICHUE.

['muuepuH Kak nNpeacTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBEHHAs peakiysi HA MHOTOATOMHbBIE CIIUPTHI.
[IpumeHeHre ruuepuHa.

®enos. Ou3nveckne U XUMHUYECKHE CBOWCTBA (eHONa. B3anmMHOE BIMSHUE aTOMOB B MOJEKyJe (eHoia:
B3aMMOJICWCTBHE C THAPOKCHIOM HATpPHs U a30THOM KucnoTol. [IpuMmeHnenue geHona Ha OCHOBE CBOMCTB.

Aabaeruasnl. [lorsatue o6 anpaerugax. AbneruaHas Tpynna kKak GyHKnuoHaidpHass. GopMaabIeTUI U €T0
CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMH CIHPT.
[Toydenue anbaeruI0OB OKACICHUEM COOTBETCTBYIOIIUX CIUPTOB. [IpuMenenue hopmanbaernia Ha OCHOBE
€0 CBOWCTB.

KapG6oHoBble kucaoThl. [ToHsaTHe 0 KapOOHOBBIX KHcioTax. KapOokcuabHas rpyrina Kak GpyHKIIMOHAIbHASL.
T'oMostornyeckuil psii NpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. IlojyueHre KapOOHOBBIX KHCIIOT
OKHUCIJICHUEM aJbJIeTHIOB. XUMUYECKHE CBOIMCTBA YKCYCHOW KHCJIOTHI: OOIIME CBOWCTBa C MHHEPAILHBIMU
KHUCIIOTAaMU W peaknus dtepudukanuu. [IpuMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. Bricmime
JKHUPHBIE KMCJIOTHI Ha TPUMEPE NMaTbMUTUHOBOM M CTEAPUHOBOM.
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Caoxubie 3¢upsl 1 xkupbl. [lomyuenne cnoxHBIX 3pupoB peakmuen drepudukanuu. Croxabse dOUpPH B
npupoie, ux 3HaueHue. [IpuMeHeHne CII0KHBIX 3(UPOB HA OCHOBE CBOMCTB.

JKupbl kak cnoxuble 3¢upbl. Kiaccudukanus xupoB. XWMUYECKHE CBOMCTBA JXUPOB: THIPOIU3 U
TUJIPUPOBAHUE KUJKUX )KUPOB. [[puMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl, ux Kiaccuukanms: MOHOcaxapuisl (TIIFOKO3a, (pyKTo3a), Iucaxapuisl (caxapo3a) H
noJrcaxapu sl (KpaxMal U LEeJJI0I03a).

I'moko3a — BemiecTBO C MBOMCTBEHHON (YHKIHEH — ambAeTHAOCHUPT. XUMHYECKHE CBOWCTBA TIFOKO3HI:
OKHCIICHHE B TIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpPOHT, cmupToBoe OpokeHue. llpumeHenwe
TJIIOKO3bl HA OCHOBE CBOWCTB.

3HaueHWe YIJICBOAOB B JKUBOH MPHUPOJE W KU3HU 4YeloBeka. [IoHATHE O peakiusax MOJMKOHICHCAIUU U
THIIPOJIM3a Ha IPUMEPE B3aMMOTIPEBPAILICHHI: TIIFOK03a —> MOJIUCaXapu/l.

JlabopaTopHblie padoThI 2
1. | CgoiicTBa KapOOHOBBIX KHCIOT. OOHApYyKEHUE Y YKCYCHON KHUCIOTHI OOIINX CBOWCTB KUCIOT
Tema 1.4. Conep:xanue 6
A3oTcoaep:kaiue
opranmueckue coequnennsi. | 1. | AMHHBL TlonsTre 06 amMuHax. AnMdaTHYCCKHE aMUHBI, HX KIaCCH(UKALMs U HOMCHKIATYpa. AHUINH, KaK
MosmMepbI opranuueckoe ocHoBaHue. [lomyuenue anHwinHa w3 HuTpoOeH3oia. IlpumMeHeHMe aHWIMHA Ha OCHOBE
CBOWCTB.
2. | AMMHOKHCJIOTbI. AMHWHOKHUCIOTHI Kak amMQoTepHble JUQYHKINOHANBHBIE OPraHUMYECKHE COCAMHEHHUS.
XUMHYEeCKHe CBOWCTBA AMHHOKHCIIOT: B3aUMOJIEHCTBHE CO IIEJI0YaMH, KHCIOTaMH W JAPYr € APYyrom
(peaxkuust monukonaeHcauuu). [lentuanas cBsa3p ¥ nosmnentuabl. [IpuMeHeHne aMUHOKHCIOT HAa OCHOBE
CBOICTB.
Beaxu. [lepBuunas, BTOpUYHAs, TPETUUHAS CTPYKTYphI O€lIKOB. XUMHUYECKHE CBOWCTBA OEJKOB: TOPEHHE,
JIeHaTypauusi, THIPOJIN3, IBETHBIE peakuu. bruonornueckue GyHkuuu OenKoB.
3. | Hoaumepsl. benku n nonmcaxapuasl kak ounononumepsl. [lnactmaccsl. Iloaydyenne nmonumepoB peakiuen
MOJMMEPU3AlMM ¥ TIOJMKOHJAEHCAMW. TepMOIUTacTUYHBIE M TEPMOPEAKTHBHBIE  IUIACTMACCHI.
IIpencraBurenu miactmacc. Bonokna, nx kinaccupukanus. [lomydenne BonokoH. OTaenbHbIE TPEICTaBUTEIH
XUMHUYECKHX BOJOKOH.
Tema 1.5. O000meHue Conep:xanue 2
3HAHMI 110 OPraHUYECKOM
XUMUH 1. | I'eHeTnueckas CBsI3b MEXy BXKHEHIIMMH KJIacCaMH OPTaHUYECKUX COEIUHEHNH. 3aBUCUMOCTD MEXTY 2
COCTaBOM, CTPOEHUEM U CBOWCTBAMHU OPraHUYECKHX BELECTB
CamocTosiTeIbHasl padoTa NPU U3yYeHUHU pa3aesia 2. 14

CucremaTruecKkas npopadoTKa KOHCIIEKTOB 3aHATHH, y4eOHO! U CIIeIHaIbHOM TEXHUYECKOM JIUTepaTypshl (110 BOIpocaMm K maparpadam, riiaBam
y4eOHBIX MMOCOOUH, COCTABICHHBIM MPENOABATEIIEM ).
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[TonroroBka K J1abOpaTOPHBIM U IPAKTUYECKUM pabOTaM C HCIOJIb30BAaHUEM METOINUECKUX PEKOMEHAALMI penoaaBarens, ohopMiIeHHEe
nabopaToOpHO-MPAKTHUECKUX pabOT, OTYETOB U MOATOTOBKA K MX 3alUTe.

TemaTHka BHeayIMTOPHOI caMOCTOATEIbHON padoThI:

Knaccudukanus n HazHaueHHe KayuykoB. Kinaccudukanys u Ha3HaueHUe pe3nH. ByikaHuzanus kaydyka.

OcHOBHbIE HAIIPaBJIEHKS [IPOMBIIIIIEHHON MepepaboTKU MPUPOIHOIO Tasa.

[omyTHe1ii HEdTsAHOM Ta3, ero nepepaboTKa.

OKTaHOBOE YNCIIO OEH3MHOB U LIETAHOBOE YHCJIO JU3EIbHOIO TOIIUBA.

MeTuII0BBIH COUPT U €T0 UCIIONb30BaHUE B KAYECTBE XUMUYECKOTO ChIPhs. TOKCMYHOCTh METAaHOJIA U IPaBUJIa TEXHUKH 0€30MacHOCTH IpU pabdoTre
C HAM. DTUJICHTIIMKOJb U €ro NpuMeHeHHe. TOKCHYHOCTD STHIICHITIMKOIIS M IPaBUIla TEXHUKH 0€30T1aCHOCTH MPU paboTe C HUM.
MHoroo6pasue KapOOHOBBIX KHCJIOT (IaBeyieBasi KUCIOTa KaK JBYXOCHOBHAs, aKpHUJIOBas KHCJIOTa Kak HempenelbHas, OEH30MHas KHCIOTa Kak
apoMaTHYecKas).

[Tnenkoobpasytonme Macia. 3aMeHa )KUPOB B TEXHUKE HEMHUILEBBIM ChipbeM. CHHTETHYECKHE MOIOLIHE CPENICTRA.

TemaTtuka pepepaTuBHOIl pPadoOTHI:

Kusns u nesarensHocts A.M. ByTneposa.

Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUH M Pa3BUTHH MUPOBOI OPraHNYECKON XUMUH.

COBpCMeHHBIC MMpEACTAaBJICHHA O TCOPUN XUMHNYCCKOI'0 CTPOCHUA.

OKOJIOTMYECKHE aCIEKTHI NCIIOJIB30BaHUS YIIIEBOAOPOIHOTO CBIPBSL..

Wcropust OTKpBITHS U pa3pabOTKH ra30BBIX U HEPTIHBIX MeCcTOpOXKaAeHn B Poccuiickoit ®enepamnmn.

XUMHUS YTIIEBOAOPOIHOTO CHIPhS M MOSI Oy Tyiias mpogeccus.

YT1eBo10pOAHOE TOTUINBO, €r0 BUABI M HA3HAYCHHE.

CuHTeTHYeCKHE KaydyKH: UCTOPHUS, MHOTOOOpa3ue M NePCHEeKTHBI.

PesnnoTexHn4ecKoe MPOU3BOJICTBO U ETO POJIb B HAYYHO-TEXHHUUYECKOM MPOTPECCe.

HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJHOTO MEX/YHAPOIHOTO COTPYTHHYECTBA.

ApoMaTudeckue yriieBoAOpOAb! KaK ChIPhE sl MPOU3BOJCTBA MECTULNIOB.

VYTrI1eBoAbI M UX POIb B JKUBOM NPUPOJE.

CtpoeHue riIroK03bl: HCTOPHS Ppa3BUTHS MPEACTABICHUIA U COBPEMEHHbIE BO33PEHUS.

Poutb yrneBooB B Moeit Oyayieit npoecCHOHANBHOM AESTEIEHOCTH.

OraHoun: Bennyaiiee 01aro ¥ CTPaIIHOE 3710.

AJIKOTOJIM3M U €ro NpodHIaKTHKA.

MHoroaToMHbIE CIUPTHI B MOs1 Oy ymasi poecCHOHATBHAS JIESITETBHOCTb.

dopmanpaeru Kak OCHOBA MOIyYEHHS BEIIECTB U MaTEPUANIOB Ul MOEH NMPodeCCHOHATBHOMN NesITeNbHOCTH.

MypaBbrHas KUCJIOTA B IPUPOJIE, HAYKE U MPOU3BOJICTBE.

Hcropus ykcyca.

CroxHble 23QUPHI 1 X 3HAYEHHE B IPUPOJIE, OBITY M IPOU3BOJCTBE.

Kupsl Kak MPOAYKT MUTAHUSA U XUMHUYECKOE CHIPhE.

3ameHa JKUPOB B TCXHUKE HEITUILEBBIM CHIPHEM.

HexBatka npoJI0BONBCTBHS Kak TI00abHas Tpo0iieMa YeJI0BEYeCTBA U IIYTH €€ PEeIlCHHS.

Mpia: nponuioe, Hactosiee, Oyayuiee.
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CpezncTBa THTHEHBI HA OCHOBE KHCIIOPOACOICP)KAIINX OPTraHNYECKUX COSTNHEHHH.
Cunternueckue Moromue cpeactsa (CMC): 1ocTOMHCTBA U HEAOCTATKH.

AMMMAaK U aMHHBI — OECKHUCIOPOTHBIE OCHOBAHHSI.

AHWIMHOBBIE KPACHTEIIH: UCTOPHS, IPOU3BOJICTBO, IEPCIICKTHBA.

AMMHOKHCIIOTHI — aM(OTEpHbIE OPTaHUYECKHE COCTHHCHNSI.

AMUHOKHUCIIOTHI — «KUPIHYUKN» OEITKOBBIX MOJICKYJI.

CuHTEeTHYeCKHE BOJOKHA HA aMUHOKHCIIOTHOW OCHOBE.

«OKu3Hb 3T0 cocob CymecTBOBaHUS OETKOBBIX TEI...»

CTpyKTypbI O€llKa ¥ €ro IeCTPYKTypHpOBaHHE.

Buonornueckue GpyHKunM OEIKOB.

BenkoBas ocHOBa UMMYyHHUTETA.

CIIN/ u ero nmpoduiakTuka.

Jedunur O6eiika B MUIIEBBIX IPOAYKTaX U €ro MPEOJI0JCHUE B paMKax IJ100aIbHOM MPOI0BOIBCTBEHHOM MPOrPaMMBI.
XuMus ¥ OMOJIOTHS HYKJIEHHOBBIX KUCIIOT.

HTorosasi KoHTpoIbHAs padoTa 2
Bcero: 78
Hroro: 117
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XAPAKTEPUCTHKA OCHOBHBIX BU0OB YUEBHOM JIEATEJILHOCTH

CTYJIEHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/I€HTOB (HA YPOBHe
yu4eOHBIX J1eiicTBHI)

OcHoBHBIC IIOHATHSA U
3aKOHBI XUMHH

YMeHue naBaTh ONpPENeICHHE W ONEPUpPOBaTh CICAYIOIIMMU XUMUYECKUMU
MOHATUSAMM:  BEIIECTBO, XUMUYECKHM  DJJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIBHBIE aTOMHAs W MOJIEKYJIIpHas Macchl, HOH, aJUIOTPOIUS,
U30TOIBI, XMMHUYECKas CBA3b, JJIEKTPOOTPULATEIBHOCTb, BaJE€HTHOCTD,
CTENIEHb  OKWCJIEHHSA, MOJIb, MOJISIpHash Macca, MOJIIPHBIH  00BbeM
ra3oo0pa3HbIX BEILECTB, BELIECTBA MOJCKYISIPHOIO M HEMOJCKYISIPHOTO
CTpOEHHUSL.

@opMyJIMpOBAaHHE 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB U IIOCTOSHCTBA
COCTaBa BEIIECTB.

YcraHOBKa 3aBUCUMOCTM  MEXKIY KAauyeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMM XMMHUYECKUX 00BEKTOB M IpolieccoB. PeleHne pacyeTHbIX 3a1a4
0 XUMUYECKUM (HOpMysIaM U ypaBHEHUSM

Hepuoauveckuii
3aKOH U
Ilepuoauyeckas
CHCTEMA
XHMHUYECKHX
jgemenToB J.H.
MemnpeieeBa u
CTPOEHHE ATOMa

VYcTaHOBKa 3BOJIIOIMOHHONW CYIIHOCTH MEHJIENEEBCKOII U COBPEMEHHOMN
dopmynupoBok nepuoauueckoro 3akoHa J[.M.MenneneeBa. OObsicHeHUE
(1)I/I3I/I‘-ICCKOFO CMbICJIa CHMBOJIMKH Hepnozmqecxoﬁ T8,6JII/IIII)I XUMHNYCCKUX
anemeHToB JI.M.MenaeneeBa (HOMEpOB 3JIeMEHTa, MEPHOAA, TPYMIbI) U
YCTaHOBKa HpH‘IHHHO'CHCIICTBCHHOfI CBiA3M MCXKAY CTPOCHUCM aroMa H
3aKOHOMEPHOCTSMU H3MEHEHUs CBOMICTB 3JIEMEHTOB U OOpa30BaHHBIX MUMHU
BCIICCTB B IICPUOJaX U I'pYyIIIax.

XapakTepucTUKa 53JEMEHTOB MalblX U OOJbIIMX MEPUOJOB IO HUX
nostoxkenuto B Ilepuogunyeckont cucreme J[.M1.Menneneesa

CTpOGHI/Ie BelieCrea

YcranoBKa 3aBUCUMOCTH CBOMCTB XUMHYCCKHX BCIICCTB OT CTPOCHHA aTOMOB
06pasy}oumx HNX XUMHUYCCKHUX 3JICMCHTOB. XapaKTepI/ICTI/IKa Ba)KHEHIIINX
THUIIOB XUMHUYECKUX CBSI3EH M OTHOCUTEIBHOCTH STOM THUIIOJIOTHH.
OOBsCHEHNE 3aBHCUMOCTH CBOMCTB BCIIECTB OT UX COCTaBa U CTPOCHUA
KPUCTATNIMYCCKUX PCIICTOK.

Bopna. PacTBopsbl.

YMeHue naBath OIPCACIICHUE U OINCPpHUPOBATH CIICAYHOIIUMU XUMHUYCCKUMU

DJIeKTPOJMTHYECKAS]  [TTOHATUSIMH: VIOH, pacTBOPBI, AIEKTPOIUT " HE3JIEKTPOJIUT,
AMCCOLMALMS ANEKTPOJIUTHYECKAS JUCCOLMALMS.
@opMyIIMPOBKA OCHOBHBIX IMOJOKEHUN TEOPUU IEKTPOITUTUUECKON
JIACCOLIMALINAH.
Knacenduxanus XapakTepuCTUKA B CBETE TEOPUHU DIIEKTPOJIUTUUECKON JUCCOLMALIMU.CBOMCTB
HEOPraHuYeCcKUuX OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM.
COCIMHEHUH 1 UX
CBOICTBA
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XuMHYecKHe peakunu

VY cTaHOBKAa MPUUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAECPKaHUEM 3aKOHOB U
HaMCaHUEM XUMHUYECKHX (OPMYI U ypaBHEHUH.

YMeHue faBath ONpeiesieHue U ONEPUPOBATh CIAEAYIOIUMHA XUMUYECKUMU
MOHATUSIMU: OKUCIIUTEIb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
TEII0BOM 3P PEKT peakiuu, CKOPOCTh XUMUYECKON peakuu, KaTalus,
XMMHYECKOE PAaBHOBECHUE

OTpaxeHne XUMUYECKUX IPOLECCOB C IOMOUIbIO YPABHEHUN XUMUYECKUX
peakuui

OObsicHeHHE CYITHOCTH XUMHUYECKUX mporeccoB. Kinaccuduxarms
XMMHUYECKUX PEAKIIUH 10 Pa3JIUYHBIM [IPU3HAKAM: YUCITY U COCTaBY
MIPOJYKTOB U PEareHTOB, TEIIOBOMY 3P deKTy, HallpaBleHuto, Base,
HAJIMYMIO KaTAJIM3aTOPa, U3BMEHEHUIO CTEIIEHEN OKHUCIICHUS DJIEMEHTOB,
00pa3yromux BellecTBa.

Krnaccudumukanus BemecTB U MPOIECCOB ¢ TOUYKH 3PEHUST OKUCIICHUS -
BOCCTaHOBJICHMUSI.

O0BscHEHHE 3aBUCUMOCTH CKOpPOCTH XUMHUYECKOH PC€aKkru U MOJIOKCHHUA
XMMHUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (haKTOPOB

Metaaabl 1

XapaKTepI/ICTI/IKa cocCTaBa, CTPOCHUA, CBOﬁCTB, MOJIYYCHHUA U IPUMCHCHU

HeMeTaJLIbl BAKHEUILINX METAJUIOB U UX COCIUHEHUN.
XapakTepHUCTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHHS U IPUMEHEHUS
BAKHEUIINX HEMETAJIOB U UX COCAUHEHUM.
OcHoBHBIC NOHATHS | POPMYIIMPOBKA OCHOBHBIX IOJIOKEHUM TEOPUU XUMUUECKOTO CTPOCHUSA
OPraHMYecKoil XMMHUM U |OPTaHUYECKUX COCIUHEHUN U XapaKTEPUCTUKA B CBETE ITOM TEOPUU CBOMCTB
Teopusi CTPOEHHUsI | OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAUHEHUN
OpPraHMYecKux YMeHHe aaBaThb OIPENEICHHUE W OIEPUPOBATH CIEAYIOIMMH XUMHUYECKHUMHU
coeIMHeHU HNOHATUSMM: YIJIEPOAHBIN CKeJeT, (QYHKUMOHANbHAas Tpylma, H30MEpHs,

T'OMOJIOT'H4.

YrieBoaopoasl U Ux
NMPUPOAHBbIE HCTOYHUKH

XapakTepHUCTUKa COCTaBa, CTPOEHUS, CBOWCTB, TIOJIYyYEHHUS U IPUMEHEHUS
Ba)XHEHIIINX KJIACCOB YIJIEBOJOPOI0B (QJIKAHOB, LINKJIOATIKA-HOB, AJIKEHOB,
QJIKMHOB, apPEHOB) U UX HanOoJiee 3HAYMMBIX B HAPOTHOXO35IICTBEHHOM IlJIaHe
IIPEACTABUTENEH.

HazpaHue n3y4eHHBIX BELIECTB 110 TPUBUAIBLHOW MM MEXKAYHAPOIHOU
HOMEHKJIAType U OTPaK€HUE COCTaBa 3TUX COCTUHEHHH C TOMOUIBIO
XUMHUYECKHX (POPMYIL.

Kucaopoaconep:xamme
opraHuvecKue
coeIMHEeHHA

XapakTepruCcTHKa BaXHEHIINX MPEACTABUTEIEH KACIOPOAOCOAEPKAIUX
OpPraHUYECKUX COeIMHEHUI: METaHoJIa U ATAHOJIA, CII0XKHBIX A3(PUPOB, KHUPOB,
MBI, aTbAeTUI0B ((hOpMaIbIETHIOB U alleTalIb/IeTH1a), KETOHOB (aIleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOThI, MOHOCAXapHJI0B (TJIIOKO3bI),
JucaxapHuioB (caxaposbl), MoJMcaxapuaoB (KpaxMaia U HEeJUTI003bL.
Ha3BaHue n3ydeHHBIX BELIECTB MO TPUBUAIBHON MIM MEXTyHAPOTHON
HOMEHKJIATYpe ¥ OTPAKEHUE COCTAaBA ITUX COCIMHEHHN C ITOMOIIHIO
XUMHUYECKHX (POPMYIL.
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XapakTeprucTHKa BaXKHEHIIIUX MTPEACTABUTENEH a30TOCOAEPKAIIUX
OpPTaHWYECKUX COSAMHCHUI: aHUIMHA, aMUHOKHCIIOT, OCIIKOB,

A30TcoepsKaIme MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH, Kay"yKOB, IIacTmace.
opranmueckue Ha3BaHue M3yueHHBIX BELIECTB 110 TPUBUAIBHOMN WK ME3K1YHaPOHOH
COeMHEHHSI. HOMEHKJIATYpe U OTPaKCHUE COCTaBa ITUX COCIMHEHUI C TOMOLIBIO
MosumepsI XUMHUYECKHX (POPMYIL.

YUYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
PABOYEM ITPOIT'PAMMBI YUEBHOM JUCIUILINHBI «XUMU»

OcBoeHne mporpaMMbl y4eOHON TUCHMIUIMHBI «XHUMHS» TpEAroiaraeT Hajluuue KaOuHeTa
XUMHH C Ja00paHTCKOM KOMHATOM, B KOTOPOM HMeEeTcs BO3MOXKHOCTh JOCTyna B VMIHTEepHET BO
BpeMs yu4eOHOTO 3aHATHS U B IEPUOJT BHEYUEOHON JAEATEIBHOCTH 00 yJarOIIUXCSL.

[Tomemenne kaOuHera yAoBIeTBOpsieT TpeboBaHUsAM CaHUTAPHO-IMUIEMUOIOTHYECKIX
npaBuil 1 HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHalIeHO TUIIOBBIM OOOpPYAOBAHHEM,
yKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSAX CpeACTBAMHU OOyUEHHs, TOCTATOUHBIMH JJIS BBIIOJHEHUS
TpeOOBaHUH K YPOBHIO TIOJITOTOBKU 00YUAIOIIUXCS.

B kabuHere mmeeTcss MyJlbTHUMEIUHHOE OOOPYAOBAaHUE, MOCPEACTBOM KOTOPOTO CTYAEHTHI
MOTYT TIPOCMAaTpWBaTh BH3YaIbHYI0 HWH(GOPMAIMIO [0 XHMHH, CO3/aBaTh IPE3CHTALNH,
BUJICOMATEPHAIIBI U T.II.

B cocraB yueOHO-METOIMUECKOTO U MaTePUAIbHO-TEXHUIECKOTO OCHAIICHHS KaOMHEeTa XUMUHU
BXOJIAT:

* MHOTro()yHKIIMOHAJIbHBIA KOMIIJIEKC MIPEToAaBaTes;

* HaTypajJbHblE 0OBEKTHI, MOJEIH, IPUOOPHI U HAOOPHI JUIs TIOCTAHOBKH JIEMOHCTPALIMOHHOTO
Y YYEHHUYECKOI'0 dKCIIEPUMEHTA;

* [IeYaTHbIE U HIKPAHHO-3BYKOBBIE CPEACTBA OOYUYEHHUS;

* CpeICTBa HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHIA;

* PpEaKTHUBBI;

* [I€pEYHU OCHOBHOMH U JIOTIOJIHUTEIHHON yUEOHOM JIUTEpaTyphl;

* BCIIOMOTaTelIbHOE 000PYI0BAHNE U UHCTPYKIINU;

* OubmmoTeuHbIi HOHI.

B Oubnunoreunsiii GoHA BXOAAT yueOHMKH M ydeOHO-meTomamueckne KomruiekTsl (YMK),
PEKOMEH/IOBAaHHBIC WJIM JIONYIIEHHBIC JUIS HCIOJNB30BaHWS B TPOPECCHOHATBHBIX 00-
pa3oBaTeNbHBIX OpPraHU3aIUsAX, PEATH3YIONUX 00pa30BaTeIbHYI0 MPOTpaMMy CPEIHETO OOIIEro
obpazoBanus B penenax ocsoenust OIIOIT CIIO na 6a3e 0cHOBHOTO 00111€eTO 0Opa30BaHMSL.

bubnuoreunslit GOH JOMOTHEH CIPABOYHUKAMU, KHUTAMH JJIS YTEHHUS TT0 XUMHH.

B mporecce ocBOCHHsI TPOrpaMMbl YY€OHOW JTUCIUIUIMHBI «XHMHS» CTYACHTHI HMEIOT
BO3MOXXHOCTh JIOCTyNa K OJJIEKTPOHHBIM YYE€OHBIM MaTepuaiaM [0 XUMHH, HMEIOIIMMCS B
cBOOOMHOM JocTynie B cetH MHTepHET (2JIEKTPOHHBIM KHHTaM, IPaKTUKyMaMm, TecTam,
matepuanam EI'D u ap.).
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