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Peuenzus
HA NPOrpamMMy y4eOHOH THCHUILTHHBI « XUMHUS» AJIS1 CIeHUATbHOCTH

09.02.05 IMpukaagHas uHpopmMaTuKka B 00pa30BAHHH, PEATH3YEeMOH B YCJI0BHSAX
I'bIIOY CIIK

IIporpamMma cocraBieHa B COOTBETCTBHM C NMPUMEPHOI mporpammoil obreoOpa3zosa-
TENLHON y4eOHON MUCHUIUTHHBI « XUMUs» ISl TIPO(HECCUOHANBHBIX 00Pa30BaTENbHBIX OPraHU-
3aLuii, peKoMeH10BaHHOW dDeepanbHbIM TOCYIapPCTBEHHBIM aBTOHOMHBIM yupekaeHnem «®de-
AepaibHbIil HHCTUTYT Pa3BUTHs O0Pa30BaHMSY IJIsl peau3aliui OCHOBHOH MpodeccroHanbHOI
obpaszosarenpHOll mporpammbl CITO Ha 6aze ocHOBHOro ofmero oOpa3oBaHUs C MOJNYYEHHUEM
cpennero obuiero oopasopanus (IIporokon Ne 3 ot 21 uronst 2015 r. PerucrpaiyioHHbiii HOMep
peuensuu 10010t 13-08 - 2014 r. PI'AY «DPHUPO»)

B mporpamme oTpakeHbl BayKHEHIIE 3a1a4H, CTOSIIIIE Mepe]] HAyKOH XUMHUEHl, pelueHune
KOTOPBIX HAMpaBlIeHO HA (OPMUPOBAHKE, OCHOBHBIX MOHSTHN XMMHHU Kak OOlIell HeopraHu4e-
CKOM, TaK U OPTraHUYE€CKOU XUMUHU.

ConepskaHue MPOrpaMMbl HAIIPBJICHO HA MOHUMAHHUE POJIM XUMUHU U BOIPOCOB  OXPAaHBI
OKpY’KaroIiel cpeapl 1 Co3IaHue 310pOBbecOeperaroieil cpeibl OOUTAHMS YeJIOBeKa.

OcHOBHasi uzesi Kypca - TOJNy4eHHe W MMPUMEHEHHe 3HaHui B 00JjacTu Xumuu u 0es-
OIACHOT'O UCTIOJIb30BAHUSI BEILECTB B ObITY, HA MPOM3BOACTBE, B CEJIBCKOM XO3SHCTBE.

B ocHOBe conep:kaHusl MPOrpaMMBbl JIEKUT CUCTEMHBIN MOAXONA. Y CUIIEHHE LEeTOCTHOCTH
Kypca B CTaplLIeil IKOJIe, HOCTUTAeTCs 3a CYET PACCMOTPEHUs OOINUX  3aKOHOMEPHOCTEH.

[Iporpamma 001meoOpa3oBaTeNbHONM y4eOHONH AMCUMIUIMHBI « XUMHs» MpeaHAa3HaYeHa
IUIsT U3YYEHUs] XUMHH B NMPOQEeCcCHOHANBHBIX oOpasoBarenbHblx opranmusanusx CIIO, peamusy-
I0LIMX 00pa30BaTENbHYIO0 MPOrPaMMy CPEAHEro o0uero o0pa3oBaHus B Mpeesax OCBOSHHUS OC-
HOBHOI#1 npogeccruoHanbHoi obpazosarenbhoit mporpammbl CITO (OITOIT CITO) Ha 6a3e 0cHOB-
HOro o01ero oOpa3oBaHus MPH MOATOTOBKE KBATH(HULIHUPOBAHHBIX PA0OUNX, CIAYIKAIIUX, CIELH-
aNucTOB cpeaHero 3BeHa. IIporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
obmero oOpa3oBaHMs, TPENBSIBIAEMbIX K CTPYKTYpE, COAEPIKAHHIO M PE3yJIbTaTaM OCBOCHHMS
yueOHOU MMCUHUIUIMHBI « XUMHSI», B COOTBETCTBHU ¢ PEKOMEHIALMAME 1O OpraHU3alMK MOJy-
YeHUs1 cpeqHero olmero oOpa3oBaHUS B MpeAesax OCBOCHUs O0pa30BATENBHBIX IPOrPaMM
cpeaHero mpodecCuOHaTbHOrO 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IIEro 0Opa3oBaHMs C YHETOM
TpeOoBaHUi (enepanbHbIX TOCYAapCTBEHHBIX OOPa30BaTENIbHBIX CTAHIAPTOB U MOJydaeMOil
npodecCuu WM CHeMaIbHOCTH CpeaHero npodeccroHanbHOro obpasoBanus (mucbmo Jlenap-
TaMEHTa IOCYAapCTBEHHOH MOMUTHKU B chepe moAaroroBku padounx kanpos u AIIO MunoGp-
Hayku Poccun ot 17.03.2015 Ne 06-259).

Conepskanue nporpaMmbl « XUMUSD) HAMPABICHO HA JOCTIKEHHE CIIENYIOLINX LeJe:

* opmupoBanue y 00y4arOmuXcsi yMEHHsI OLIEHHBATh 3HAUUMOCTb X UMUYECKOTO 3HAHHS
IUIST K&JKIOTO YEJIOBEKa;

* (popMupoBaHHe Yy OOYUYAIOLINXCS LEJIOCTHOTO MPEACTABICHHS O MUPE U POJIH XUMUH B
CO3aHUU COBPEMEHHOW €CTEeCTBEHHO-HAYYHOU KapTHHBI MHUpPa, YMEHHUsI OOBSICHITh OOBEKTHI U
MIPOLIECCHI OKPY KAIOLIEH ACHCTBUTEIbHOCTU: NMPUPOAHON, COLMANBHOMN, KYJbTYpPHOH, TEXHUYE-
CKOI1 cpeibl, — HMCIOJB3Ysl ISl 9TOr0 XMMHUECKUe 3HAHUS,

* pazBuTHE y OOYYAKOIINXCS YMEHHI pa3inyath (PaKkThl U OLEHKH, CPAaBHUBATH OLIEHOY-
HbI€ BBIBOJIbI, BUIETb MX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMPENEIEHHON CH-
CTeMOI1 LIEHHOCTEH, (GOPMyTUPOBATH 1 OOOCHOBBIBATH COOCTBEHHYIO MO3HULIHIO,

ITporpamMma MOKeT UCIIOJIB30BATHCS APYTUMHU MPOGECCHOHATBHBIMEI 00pa30BaTEIbHBIMH
OpTaHU3aALMSIMH, Pear3yIINMU 00pa30BaTENIbHYIO MPOrpaMMmy cpeaHero oduiero obpa3oBa-
Hus B npenenax ocsoeruss OIIOIT CITO Ha 6aze ocHoBHOro odmero obpasosanusi (ITTIKPC,
[MIICC3). Hannas nporpamma, coctaieHHas Pomanenko I'.JI., MoxkeT ObITh peKOMEHIOBaHA K
UCIIOJIb30BAHHIO MTPU U3YYEHHH AUCIUITIMHBI « X AMHESD).

Penenzent : Meroguueckuil COBET KOJIJIEIKA



HOACHUTEJIbHASA 3AIINCKA

ITporpamma obmeoOpasoBarenbHOM yueOHOW MUCLUIUIMHBI «XHUMUS» IpeaHa3HaueHa
I W3Y4YeHUs  XMMHUM B NpodecCHOHANIBbHBIX  00pa30oBATENbHBIX  OPraHMU3ALMSX
CIIO,peanuzyromux o0pa3oBaTeNbHYIO MPOrpaMMy cpenHero obuiero oOpasoBaHus B Ipenenax
OCBOEHHsI OCHOBHOI1 npogeccruonanbHoi obpasosatenbHoil nporpammbl CITO (OITOIT CIIO) Ha
6a3ze OCHOBHOTO 00LIero 0Opa3oBaHMs MPU MOATOTOBKE KBAIU(PHUIUPOBAHHBIX PaboOUnX, CIIyKa-
IIUX, CMELMAINCTOB cpeqHero 3BeHa. OpraHusanus y4eOHOro MPOCTPAHCTBA B COOTBETCTBHHU C
Hy’)KIaMy OOy4aroIUXCsl MHBAJIMIOB U OOyYarOIUXCsl ¢ OCOOBIMH BO3MOXKHOCTSIMH 30POBBSL:
IONOJHUTEIbHbIE MecTa Uil OOYYaroIMXCs C HAPYLIEHMSIMH CIyXa, 3PeHUs, OIOpPHO-
ABHUTraTEIbHOTO aIapara, yBeJIHUeHHEe MPOX0ia MEXIY PAAaMH.

IIporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero obuero oopazoBaHus,
NPENbBIAEMbIX K CTPYKTYpPE, COAEPIKAHUIO M Pe3yJibTaTaM OCBOCHUS Y4eOHOH AMCLUIIIMHBI
«XUMHS», B COOTBETCTBUH ¢ PeKOMEHIaUMAMH [0 OPTaHU3aLUU MOJYYEeHUs] CPeaHero odLero
o0pa3oBaHusl B pefienax OCBOeHUs 00pa3oBaTeIbHBIX IPOrPaAMM CPEIHEro MpodecCHOHATBHOTO
oOpa3oBanust Ha 0a3e OCHOBHOrO o0wIero oOpa3oBaHusl ¢ y4eToM TpeOoBaHMI (enepaibHbIX
rOCyIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB W MOJIy4YaeMoW mpodeccru mim crenuaibHO-
CTU cpeaHero npogeccuoHaIbHOro odpasoBanus (muceMo JlenapramMeHTa rocyaapCTBeHHOM Mo-
JUTUKU B cepe moarotoBku padounx kaapos u JI1O MunoOpuayku Poccun ot 17.03.2015 Ne
06-259).

Conep:xanue mporpaMmbl « XUMHs» HAIIPABJIEHO HAa JOCTHXKEHUE CIEAYIOIINX LeJIeii:

* opMupoBaHue y 00yHaIOIINXCS YMEHUsI OLIEHNBATh 3HAYMMOCTh XUMHYECKOTO 3HAHUSI
IUIST KJKIOTO YEJIOBEKa;

* (hopmupoBaHHe y 00YHAFOIIUXCS LEJIOCTHOTO MPEACTABICHHUSI O MUPE U POJIM XMMUH B
CO3JJAHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTHHbI MUpPA, YMEHHs OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYIKAIOLIEH ACHCTBUTEIbHOCTU: MPUPOAHOMN, COLMATIBbHON, KyJbTYPHON, TEXHUYE-
CKOH CpeIbl, — HMCHONb3Ys IS 3TOT0 XMMUYECKUE 3HAHUS, * PA3BUTHE Y O0YYaIOIIMXCsl YMEHUI
paznuuath (GaKkThl U OLIEHKH, CPABHUBATH OLEHOUHbIE BBIBOABI, BUAETh HX CBSA3b C KPUTEPUSMH
OLIEHOK M CBSI3b KPUTEPUEB C OINpPEAETICHHONH CUCTEMON LIeHHOCTEeH, (OopMyIupoBaTh U 0OOCHO-
BBIBATb COOCTBEHHYIO MO3ULIHIO;

* mpuoOpeTeHne 00yJarOLUIMMHUCS OIbITA PA3HOOOPA3HOHN NEesTeNbHOCTH, MO3HAHUS U Ca-
MOIO3HAHHUS; KJIIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE NI PA3JIUUHBIX BUIIOB
NeATeNIbHOCTH (HABBIKOB pelueHust mpoOieM, MPUHSATHA PELIeHUH, TONUCKa, aHaiIu3a U 00paboTKu
uH(popMaLny, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, COTPYAHNYECTBA, 0€30MacHO-
ro oOpalieHus ¢ BeleCTBaMH B TIOBCEIHEBHOW JKU3HH).

B nporpammy BKIIFOUEHO coneprkaHue, HalpaBiIeHHOe Ha (HOPMHPOBAHHE Y CTYAECHTOB
KOMIIETeHIINIM, HeOOXOoauMbIX aiisi kadecTBeHHOro ocBoenust OITOIT CITO Ha Oase OCHOBHOTO
obmero o0pa3oBaHus C MOJIyYEHHEM CpeaHero odmero oOpa3oBaHMs; IPOrPAMMbI MOATOTOBKH
KBATM(ULNPOBAHHBIX PabOYMX, CIy)KAIIUX, IPOrPaMMbl MOATOTOBKU CHELUAIHCTOB CPEIHEro
3seHa (IITIKPC, ITTICC3).

ITporpamma yueOHOW AUCHMITIIMHBI « XHUMUS» SIBJISETCSI OCHOBOI 1uis pa3padotku pabdo-
YUX IPOrPamMM, B KOTOPBIX MPO(eCcCHOHATbHBIE 00Pa30BaTENIbHbIE OPTaHU3ALIUH, PEATH3YIOIINE
0o0pasoBaTeNibHYy0 Mporpammy cpeaHero oOmiero oOpasoBanusi B mpezenax ocBoenusi OITOIT
CIIO Ha 6a3e ocHOBHOroO 001ero oOpa3oBaHMs, YTOYHSIOT COAEpKaHUEe y4yeOHOro marepuana,
IIOCJIEIOBATENIBHOCTD €0 M3Y4eHHs, paclpeneeHne yieOHbIX 4acoB, TEMaTHKy pedepaToB, BU-
OBl CAMOCTOSITENIBHBIX PabOoT, YYUTHIBAs CHEUU(HUKY MPOrpaMM MOATOTOBKH KBAIU(PHLIUPOBAH-
HBIX pabOYmX, CIYXKAILINX U CIENUAINCTOB CPEIHEro 3B€Ha, OCBanBaeMoi npodeccuu uinm cre-
LIaJIbHOCTH.

ITporpamMma MOXKET UCIIONIB30BATHCS IPYTUMH NPOPECCHOHANBHBIMI 00Pa30BaTEIbHBIMU
OpTraHU3aALMSIMH, PeaH3yIINMU 00pa30BaTeNIbHYIO0 MPOrpaMMmy cpeaHero oduiero obpa3oBa-
Hus B npenenax ocsoeruss OITOIT CITO Ha 6aze ocHoBHOro ofmmero odpaszosanusi (ITTIKPC,
IIICC3).



Creuuduka n3ydeHuss XUMUU PU OBJIAJICHUH MPO(YECCHAMH U CIIELHATbHOCTAMH TeX-
HUYECKOro mpoduiist oTpaskeHa B Kakaoi teme paszaena «Coaepkanue yueOHOH IUCHUTUTHHBD)

DTOT KOMIIOHEHT peasn3yeTcs NMpU MHAWBUAYAJIbHOH CaMOCTOSTENbHOH pabore oOyua-
ompxcs (HamucaHuu pedepaToB, MOATOTOBKE COOOLIEHHH, 3alUTe MPOEKTOB), B MPOLECCe
y4eOHOIt 1esITeNbHOCTH MO PYKOBOACTBOM IIPEIoaBaTes (BbIIOJHEHUH XUMHYECKOrO IKCIIe-
pUMEeHTa - JTaOOPATOPHBIX OMBITOB M MPAKTHYECKHX padoT, peLIeHHH MPaKTHKOOPHUEHTHPOBAH-
HBIX PACUYETHBIX 33124 U T. 1.).

B copmeprkanny yueOHON TUCLUIUIMHBI ISl €CTECTBEHHO-HAYYHOro mpoduis mpodeccu-
OHAJIbHO 3HAYMMBII KOMIIOHEHT HE BbIIEJIEH, TaK KaK BCE €ro COAep KaHHe SIBJISIETCS MPOQIIbHO
OPHMEHTHPOBAHHBIM U HOCUT NPO(ECCHOHATBHO 3HAYUMBbIT XapaKTep.

B nporecce n3ydeHust XUMHU TEOPETHYECKUE CBEICHHUS JOMOIHSFOTCS JEMOHCTPALIHSIMH,
71a00paTOPHBIMU OMBITAMH M MPAKTUYECKUMH 3aHSITHSIMU. 3HAYUTEIbHOE MECTO OTBOAMTCS XU-
MHUYeCKOMY 3KcriepiuMeHTy. OH OTKPBIBAET BO3MOXKHOCTb (DOPMHUPOBATH y OOYYAFOIIUXCSI CIie-
LMAJIbHbIe MPEAMETHbIE YMEHUs: padoTaTh ¢ BEIECTBAMH, BBIMOJHATH MPOCTbIE XUMHYECKHE
OIIBITBI, YYUTh O€30MaCHOMY H HKOJOTHYECKU IPAMOTHOMY OOpAIIEHHIO C BELIECTBAMH, MaTepH-
aJlaMH U TPOLIeccamMu B OBITY U Ha MPOH3BOACTBE.

B mpouecce u3yueHus: XMMHH BaXXHO (POPMHPOBATH MH(POPMALMOHHYIO KOMIIETEHT-
HOCTb.



TEMATHYECKHWU ILIAH

Nen- | HaumeHoBaHHe pa3aesioB H TeM Mak. Teopernu. | Bueaya | IIpaktuu.
n HAarpy3ka cam pa6. | u aadop.
3aHSATHUS
2. Pa3pnen 1. 001masi u HeopraHuye- 60 22 30 12
CKasi XUMUSA
1.1. | OcHOBHbIE IOHATHUS U 3aKOHBI XU- 8 4 2 2
MU
1.2. | Ilepuoanueckuii 3aK0H U EPUOAU- 8 4 4
yeckas cucrema J|. 1. Menneneesa
1.3. | Xumnueckas cBA3b. CTpoeHHe Be- 6 2 4
11eCTBA.
1.4. | Boma. PacTtBOpEL. Dnekrponuruye- 10 2 6 2
CKas AMCCOLUaLus
1.5. | Knmaccudukaius HEOpraHu4eCckux 8 2 6
COEAVMHEHUN U UX CBONCTBA
1.6. | Xumuueckue peakuuu 6 2 2 2
1.7. | Meraibl 1 HEMETaJIbI 16 6 4 6
3. Paszpen 2. Oprannyeckas xumusi 54 28 12 14
2.1. | OcHOBHBIE OHATUS OPTraHUYECKON 4 2 2
XUMUU. Teopust CTpOeHUs1 OpraHu-
YECKUX COCIUHEHUIN
2.2. | Yraesonopoabl U UX IPUPOIHBIE 18 10 4 4
HMCTOYHUKHU
2.3. | Kucnoponoconepxaliue opranuye- 22 12 2 8
CKHE€ COCIUHEHUS
2.4. | AzotocoaeprKaliue OpraHu4ecKue 10 4 4 2
COEMHEHUS
Hroro: 116 52 38 26




OBLIAA XAPAKTEPUCTUKA YUYEBHOU ANCHUITIJINHBI
«XHUMMUS»

XuMus - 5TO HayKa O BEIIECTBAX, MX COCTABE M CTPOCHHH, CBOICTBAX U MPEBPALICHHUSIX,
3HAUYEHUH XMMHYECKUX BEIIECTB, MATEPHAJIOB M IMPOLECCOB B MPAKTUYECKON IEATeIHHOCTH Ye-
noseka. ConeprkaHue 00ueo0pa3oBaTebHON yueOHON MUCHUIIUHBI « XUMHS» HANpaBIeHO Ha
yCBOEHHE OOYHYAIOLUIMMHUCS OCHOBHBIX MOHSITUH, 3aKOHOB U TEOPHIl XMMHHU, OBJIaA€HHE YMEHHUSI-
MU HaOJIFONATh XUMHYECKHE SIBJICHUS, MMPOBOAUTb XUMHUYECKHH 3KCIIEPHUMEHT, MPOU3BOIUTH
pacueTbl Ha OCHOBE XUMUYECKHX (POPMYJI BEIECTB M YPABHEHUI XUMUYECKHX peakuuii. B mpo-
Liecce U3y4eHHs XMMUK y 00y4aronXcsl pa3BUBAIOTCSI IO3HABATENIbHBIE HHTEPECH! U MHTEJIeK-
TyaJIbHbIe CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MPUOOPETEHHsI 3HAHUIA 110 XUMHH B
COOTBETCTBHH C BO3HHKAKOILINMHU KU3HEHHBIMH MPOOJIEMaMH, BOCIUTHIBAETCSI OepesKHOE OTHO-
LIEHUS] K MPHUPOZE, MOHHMAaHKUE 3J0POBOr0 oOpasa *KHM3HH, HEOOXOTUMOCTH MPEyIPesKIeHUsS
SIBJIEHHH, HAHOCSILIIMX BPEeZ 30POBBIO M OKpYy»karoiueit cpene. OHU OCBaUBAIOT MPUEMBI IPAMOT-
HOro, 0e30MacHOro MCIOJIb30BAHUSI X UMHYECKHX BEIIECTB M MATEPUANIOB, MPUMEHSIEMbIX B ObI-
Ty, CEJIbCKOM XO3SIICTBE U Ha MPOM3BOACTBE. [IpU CTPYyKTypHPOBAHUHU COAeprkaHusi o0ieodpa-
30BaTENIbHON y4eOHOH MUCLHUIUINHBI [T MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3ALMI,
pean3yromx 00pa3oBaTENbHYIO MPOrpaMMy CpenHero odmero oOpa3oBaHus B Mpeaenax OCBO-
ernst OITIOIT CIIO Ha 6a3e ocHOBHOrO 00mero 0Opa3oBaHUsl, YYUTHIBAIACh OOBEKTHBHAS peaJib-
HOCTb — HeOObLIONH 00BbeM YacoB, OTMYLIEHHbIX HA W3y4YeHHE XUMHU U CTPEMIICHHE MAaKCH-
MaJIbHO COOTBETCTBOBATh MAESM pasBHBarolero odyuenus. [loaTroMy Teopernueckue BOIPOCHI
MaKCHUMAJIbHO CMEILEHbI K Ha4Yajly M3Y4eHHs] TUCLHIUIMHBI, C TeM 4TOOBI NOCHeAYIOIIHA (HaKTH-
YeCKHI MaTepHaj pacCMaTPHBAJICS Ha OCHOBE M3yYEHHBIX TEOpHil. Peanusauusi nenyKTHBHOTO
MOZXOMa K M3YYEHHI0 XUMUHU CIOCOOCTBYET PA3BHTHIO TAKHX JIOTMYECKHUX OMEpaLfii MBIIIe-
HUs1, KaK aHAJIM3 U CUHTE3, 0000IIeHNne 1 KOHKPETH3aLHsl, CPABHEHHE U aHAJIOTHsI, CUCTEMAaTH3a-
st 1 Kitaccudukanust u ap. U3yuenne xumuu B mpodeccuoHambHbIX 00pa30BaTeIbHbIX OpPraHu-
3alMsX, PeaNU3yIOUX 00pa30BaTENbHYIO0 MPOrpaMMy CpeaHero odmero odpa3oBaHus B mpese-
nax ocsoenust OITOIT CTIO na 6a3e ocHOBHOTO 001Iero oOpa3oBaHus, UMEET CBOM OCOOEHHOCTH
B 3aBUCHMOCTH OT Mpoduiisi TpodhecCHOHATbHOrO 00pa3oBaHus. ITO BHIPAKAETCS B COAEPKAHUN
o0yueHus1, KOJNYECTBE YacOB, BbIACIIEMbIX HA M3YYEHHE OTAEIbHBIX TE€M MMPOrpaMMbl, I1yOHHe
UX OCBOEHHsI OOYYarOIIUMHUCS, O0beMe U XapakTepe MPAaKTUYECKUX 3aHATHI, BHIAX BHEayIu-
TOPHOU CaMOCTOsITeNbHON padoTsl cTyaentoB. [Ipu ocBoenun npodeccuii CIIO u cnenmanbHO-
creii CITO ectecTBeHHO-HAy4HOTO Tpoduiist mpodecCHoHaIbHOrO 00Pa3OBaHKS XUMUS H3yYaeT-
cst Ha 6azoBoM ypoBHe PI'OC cpennero obiero obpasosanusi, mpu ocsoeHuu npodeccuii CI10
u cneunanbHocTed CIIO TexHmyeckoro mpoduist mpodeccHOHaNIBHOro OOpa3oOBaHHs XHUMHUS
usyuaercs: Oosee yrinyOseHHO kak npodusbHas ydeOHas nuctuminaa. [Ipu ocBoenuu npodec-
cuit CIIO u cneuunanbhocteit CIIO comuanbHO-3KOHOMHYECKOTO MpOQus, CrnenuagbHOCTeH
CIIO rymanuTtapHOro npouisi pacCMaTPUBAETCS XUMHYECKUI KOMIIOHEHT €CTeCTBEHHO-
Hay4YHOro 00pa3oBaHKs B mpenesax u3ydeHus yueOHoi nucuurinibl «EcTecTBO3HAHHE» mpen-
metHOH obnactu «EcrectBennble Haykm» PI'OC cpennero obmero obpaszoBanus. Cneundurka
U3YYEHHS] XMMHHU IPU OBJAAEHHU MPO(ECCUsIMU U CIELHATbHOCTSMH TEXHHYECKOro mpoduis
oTpakeHa B Kaxnoil Teme paznmena «Copeprkanue y4eOHOW IUCUMILIMHBDY B pyOpuke «IIpo-
(bunbHbIe U TPOPECCHOHANBPHO 3HAUYUMBbIE 3JIEMEHThI COAEPIKAHUSY. ITOT KOMIIOHEHT peaju3y-
eTCsl NPU MHOMBUAYAJBbHON CAMOCTOSTENIbHOU paboTe oOyuarommxcsi (HamucaHuu pedeparos,
NOATOTOBKE COOOLIEHNH, 3aIUTe MPOEKTOB), B IpoLecce yueOHON NesITeIbHOCTH OA PYKOBOI-
CTBOM IpenopaBaresisi (BbIIOJIHEHUH XHMHUYECKOTO SKCIepHMeHTa — J1a00paTOPHBIX OIMbITOB H
IpaKkTHYeCKuX padoT, pelleHUH MPaKTHUKOOPHEHTHPOBAHHBIX PACYETHBIX 3a7ad U T.4.). B co-
AepKaHuM y4eOHOH TUCLUILIMHBI AJIsi €CTECTBEHHO-HAYYHOrO MpOoQIsi NPOpeCcCHOHATIBHO 3HA-
YUMBIII KOMIIOHEHT HE BBIJEJICH, TaKk KakK BCE €ro CojaepkaHue SIBJISIeTCsl MPO(UIbHO-
OPHUEHTHPOBAHHBIM M HOCUT NMPO(eCCHOHATBPHO 3HAYNMBIH XapakTep. B mporecce nsydeHus X u-
MHH TEOPETHYECKHE CBEICHHUS JOMOJHSIOTCS JEeMOHCTPALMSIMY, Ja0OPaTOPHBIMH OIMBITAMH H
IPAKTUYECKUMH 3aHATHIMU. 3HAYUTEIbHOE MECTO OTBOIAMUTCSI XUMHUUECKOMY dKcriepuMenTy. OH
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OTKPBIBAET BO3MOXKHOCTH (POPMHPOBATH y OOYUAIOIIMXCS CHEIHAIbHbIE MPEIMETHbIE YMEHHUS:
paboTaTh ¢ BelIeCTBAMH, BBIIOJHATH MPOCTIE XUMUYECKUE OIBIThI, YUUTh OE30MACHOMY M JKO-
JIOTHYECKH IPaMOTHOMY OOpaIEHHIO ¢ BELIECTBAMH, MaTepHalaMH U MPoLecCaMu B OBITY U Ha
MIPOU3BOJICTBE.

JIns OpraHM3aliy BHEAyMTOPHOW CaMOCTOSATENBHON pPabOThI CTYIAEHTOB, OBJAEBAIO-
mux npodeccusimu CIIO u cneunanpHOCTSIMU CIIO TEXHUYECKOTO U €CTECTBEHHO-HAYYHOT'O
npoduneii npodeccuoHaTbHOrO 00pa3oBaHus, MPEACTABICH MPUMEPHBIN mepeueHb pedepaTos
(moxnanoB), MHAUBHAYAJIBHBIX MPOEKTOB. B mpolecce M3ydyeHus: XUMUKM BaXHO (HOPMUPOBATH
UHPOPMALIMOHHYIO KOMIIETEHTHOCTb OOy4Yaromuxcs. [103TOMy mpu OpraHu3aliu CamMOCTOSI-
TEJbHOU paboThl HEOOXOIUMO aKLEHTUPOBATh BHHUMAaHHE OOYYarOIMUXCs HA MOMCKe MH(pOpMa-
MU B CPenCcTBaxX Macc-menua, MHTepHere, y4eOHOW M CHELMAJbHON JIUTepaType ¢ COOTBET-
CTByIOIIMM O(pOPMIIEHHEM U TpEACTaBICHHEM pe3ybTartoB. M3yuenune oOuieoOpazoBaTebHOMN
yueOHON TUCHMIIMHBI « XMMHUS» 3aBepIIAeTCs MoABeAeHHeM UTOroB B (hopme nuddhepeHuupo-
BAHHOT'O 3a4eTa WIM 3K3aMEHa B paMKax MPOMEXKYTOYHOHW aTTeCTAallld CTYIEHTOB B IPOLECCE
ocsoenusi OITOIT CITO ¢ nonyuenuem cpennero odiiero odpasosanus (ITTIKPC, TTTICC3.)1.

MECTO YYEBHOU JJUCIHUILIAHBI B YYEEHOM ILJIAHE

YueOHast AUCHUIUINHA « XUMUSD SBISETCS Y4eOHbIM MPEAMETOM IO BbIOOpY M3 00s13a-
TeNbHOM npeaMeTHoi obnactu «EcrectBennbie Hayku»y PI'OC cpennero odiiero oOpa3oBaHMUsI.
B mpodeccrnonanbHbIx 00pa3oBaTeIbHBIX OPraHU3ALMIX, PEATH3YIOINX 00pa30BaTENbHYIO IPO-
rpaMMmy cpemnero odmero oopasosanust B npenesnax ocoeHust OITOIT CIIO Ha 6aze OCHOBHOTO
obmero oOpaszoBaHus, yueOHas MUCLMIUIMHA «XUMHs» HM3ydaercs B 00meoOpa3oBaTeIbHOM
ke yuebnoro OITOIT CITO Ha 6a3ze ocHOBHOTO 0011ero o0pa3oBaHUs ¢ MOTyUYEHHEM CPETHE-
ro obmero oopazosanust (ITTIKPC, ITTICC3). B yuebubix maanax [MIIKPC, TIIICC3 mecTo yued-
HOUW TUCLMITIMHBI «XUMHUS» -B COCTaBe 0011e00pa30BaTeIbHbIX YYeOHBIX TUCLUILIUH MO BBIOO-
py, dopmupyembIx U3 odsi3aTenbHbIX npeaMeTHbix obmacteit @I'OC cpennero obmero obpaso-
BaHwust, i npodeccuit CITO wnu cnenmanbHocTelt CIIO coorseTcTByrOIEero npoduist mpodec-
CHOHAJIbHOTO 00pa30BaHUsL.

PE3YJbTATHI OCBOEHUA YYEBHOM ANCHUILTAHBI

OcBoenue conep:kaHus y4eOHOH AMCLUILIMHBI «XUMHUSA», 00eCHedrBaeT AOCTHXKEHUE
CTyIEHTaMH CJIEYIOLINX Pe3yJIbTaTOB. JHYHOCTHBIX | YYBCTBO FOPIOCTU U YBAKEHUSI K UCTOPUN
U JIOCTIHIKEHUSIM OT€YECTBEHHON XMMHUYECKONW HAYKH, XMMUYECKH I'PAMOTHOE MOBEIEHHE B MPO-
(beccHOHATBPHON EATENIbHOCTH U B OBITY MPHU OOpaIleHUuH ¢ XUMUYECKUMH BEIECTBAMHU, MaTe-
pUaiaMy M MPOLIECCaMK; TOTOBHOCTb K MPOIOJIKEHUIO 00pa30BaHMs M MOBBILICHHs KBaauduka-
UK B M30paHHOIN PO eCCHOHATBHON AesITeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYE-
CKUX KOMIIETEHIMI B 5TOM, YMEHHE HCIOJb30BAThb AOCTHXKEHHSI COBPEMEHHON XHUMHUYECKOU
HAYKH U XMUMUYECKHX TEXHOJIOTHIA JJIsl MOBBILIEHNUST COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BH-
THSI B BBIOpPAHHOH MPO(eCCHOHANBHOM AeITeIbHOCTH, METANPEIMETHBIX | HCIOJb30BAHUE pas3-
JIMYHBIX BUJIOB TMO3HABATENBbHOH NEATENbHOCTH U OCHOBHBIX - WHTEJUIEKTYaJbHBIX OMEpPaLHil
(mocTaHOBKM 3aaa4u, (GOpMyIUpOBAHMS TUIIOTE3, aHAJIM3a U CHHTE3a, CPpaBHEHMs, 0000IIeHus,
CHCTEMAaTHU3aLUH, BbISIBICHHS IPUYUHHO-CIICICTBEHHBIX CBSI3eH, OUCKA aHAJIOTOB, (OPMYJIHPO-
BaHUsI BBIBOJOB) [UISl PELICHMsI MTOCTABICHHOW 3a1a4yM, IPUMEHEHHE OCHOBHBIX METOJOB MO3HA-
HUsl (HAOJFOI@HUS, HAYYHOTO HKCIEPUMEHTA) IJIsl M3YYEHHUS PA3JIMYHBbIX CTOPOH XUMHUYECKHX
OOBEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOMUMOCTh CTAJKUBATHCS B MPOdeccHo-
HAJIBHOU cepe; MCIONB30BaHUE PA3IUYHbIX UCTOUHUKOB IS MOJYYEHHSI XUMHUYECKOM HHPOP-
MallMU, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh AJIS JOCTHKEHHUSI XOPOLIMX Pe3yJbTaToB B mpodec-
CHOHAJBHOW cepe, MpeaAMETHBIX: CPOPMHUPOBAHHOCTH MPENCTABICHUII O MECTE XUMHH B CO-
BPEMEHHON HAay4YHOMH - KapTHHE MHUpA, MOHUMAHUE POJIM XUMHH B (POPMHPOBAHUHM KPyro3opa u
(YHKLMOHAIBHON IPAMOTHOCTH Y€JIOBEKa ISl PELICHUs] MPAKTUYEeCKHUX 3a/1a4; BJIaJEeHUE OCHO-
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BOMoOJiaratomumMu XuMHUYICCKNMU OHATUAMU, TCOPUAMU, 3aKOHAMU -U 3aKOHOMECPHOCTAMU, YBC-
PEHHOC MOJIb30OBAHUC XUMHYECKOMN TepMHHOHOFHeﬁ u CPIMBOJ'IHKOfI; BJIaaCHUC OCHOBHBIMHU MEC-
TOAaMU HAy4YHOTO ITO3HAHUs, UCIIOJIb3YyCMBIMH B XUMHU. -H216.]'II-0,[[6HI/IGMj ONMrUCaHuEM, U3MEPEC-
HUEM, SKCIICPUMCHTOM, YMCHUEC O6pa6aTbIBaTb, OOBSICHSI T PE3yabTaThl IPOBECACHHBIX OIBITOB U
ACJ1aTb BbIBOAbBI, TOTOBHOCTL U CIIOCOOHOCTH MNPUMCHATb METOABI MO3HAHUS IIPHU PCIICHUU IIPpaK-
TUYCCKHUX 3aa4, C(I)OpMI/IpOBaHHOCTb YMEHUA AaBaTh KOJINYCCTBCHHBIC OLICHKU U MPOU3BOAUTD -
pacye€Thl 10 XUMHUYCCKHUM (I)OpMy.]'IaM U YPaBHCHUAM, BJIAACHUC ITPABUJIAMU TCXHUKU 0e30macHoO-
CTHU MPU UCMOJIB30BAHUU XUMHNYCCKUX - BCIICCTB, C(I)OpMI/IpOBaHHOCTb COOCTBEHHOIM MMO3HMIHUH I10
OTHOIIEHHUIO K XUMHYECKOH I/IH(I)OpMaLII/II/I, HOquaeMOﬁ U3 pa3HbIX HCTOYHHUKOB.



COJEP)KAHUE YYEBHOHN TN CIUILINHBI
Texuuueckuii npoPpuiib npodeccHOHATBLHOr0 00pa3oBaHus
BBenenue

HayuHnble MeTonbl MO3HAHUS BELIECTB U XUMHUUYECKUX sIBJeHUH. Ponb skcniepumeHTa u
TEOPUM B XUMHUHU. MojenupoBaHie XUMUYECKUX IMPOLECCOB. 3HAYEHHE XUMHH IPU OCBOEHUU
npodeccuii CI1IO u cneunanbuocteii CITIO TexHuveckoro npodust mpodecCHOHaTBHOrO 00pa-
30BaHUs.

1. O0mmas 1 HeopraHuYecKast XMMHUS

1.1. OcHOBHBIE MOHATHA U 3aKOHBI XUMUN OCHOBHBIE MOHATHA XUMHU. BemmecTBo. AToM.
Monekyna. Xumuueckuil anement. Amnorponus. Ilpocteie u cnoxxssle Bemectsa. Kauectsen-
HBbI M KOJIMYECTBEHHBIM COCTAB BEIIECTB. XHUMMUeckue 3Haku U (popmysbl. OTHOCHUTENbHBIE
aTOMHasi U MoJieKyJisipHas macchl. KonnuectBo BemecrBa. OCHOBHbIE 3aKOHBI XUMUU. CTexuo-
MeTpHsl. 3aKOH COXPaHEHHsI MacChl BEIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB MOJEKYJISp-
HOM CTPYKTYpPBI. 3aKOH ABOrafpo M CIeACTBUS U3 Hero. PacueTHble 3a1auy Ha HaXOXKEHUE OT-
HOCUTEJIbHON MOJIEKYJIIPHON MAaccChl, ONpPENeIeHHe MAacCOBOM IO XUMHUYECKHX 3JIEMEHTOB B
CIOXKHOM BemiecTse. [lemoncTpanun Mogenn aTOMOB XMMHUYECKHX 3JIEMEHTOB. Monenu Moie-
KyJ NMPOCTBIX M CJIOXHBIX BeliecTs (mapocrepxkHeBblie U Ctioapra— bpurneda). Komnexiust
IPOCTBIX U CIOXKHBIX BellecTB. HekoTopble BelecTsa Konu4decTsoM 1 Mosb. Mozenb MOIApHOTro
oObema razoB. Asutorpornusi pocdopa, kuciaopoaa, ojosa. I[IpopunbHbie U MpodeccuoHaIbHO
3HAYMMBIE 3JIEMEHTBI COAepKaHMs. AJUIOTpOnHble Moaudukauuu yriepoaa (anmas, rpadwur),
Kucopona (KUCIopoa, 030H), ooBa (cepoe u Oesioe 0y10Bo). [ToHATHE O XMMUYECKOH TEXHOJIO-
iy, OMOTEXHOJIIOTHH 1 HAHOTEXHOJIOTHH.

1.2. Ilepuonuueckuil 3akoH u Ilepuopnueckass cucTeMa XUMHYECKUX 3JIEMEHTOB
U Menneneesa u crpoenne aroma llepuommueckuii 3akoH JI.M.Menneneesa. OTkpbiTue
JA U MenneneesbiM [lepuoandeckoro 3akoHa. Ilepuomudeckuii 3akoH B (OPMYJIHUPOBKE
A Menneneesa.

[epuoanueckas TabnuIa XUMHYECKHX 3JIEMEHTOB — rpaduueckoe oToOpaKeHue nepu-
oanyeckoro 3akoHa. CTpykTypa NEepHOAMYECKOH TaOMUIbL Tepronabl (Mayple U OOJbLINE),
rpynmnsl (rnaBHast u nodounas). Ctpoenue aroma u [lepuonuueckuit 3axon J[.M.Menneneesa.
ATOM — cnoxHas yactuna. Sapo (mpoTOHBI M HEHTPOHBI) U ANIEKTPOHHAsE obosouka. M30Toms!
CTpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB Majbix nepronos. OcobeHHOCTH CTpoe-
HUSI 3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJOB (MIEPEXOIHBIX 3JIEMEHTOB).
[Tonsitue 06 opbutansx. s-, p- u d-opOuranu. DNEKTPOHHbIE KOHPUTYpallMi aTOMOB XHUMHYeE-
ckux snemeHToB. CoBpemeHHast ¢popmynuposka Ilepuoanyeckoro 3akoHa. 3nauenne [lepuonu-
yeckoro 3akoHa u Ilepuonnyeckoil cucremsl xumnudeckux snementos .M. Menneneesa anis pas-
BUTHS HAyKH W TOHMMAHUS XUMHYECKOH KapTuHbl Mupa. [lemonctparmu Pasmuunbie ¢Gopmer
[Tepuonuyeckoii crcremMbl XuMu4eckux daemeHToB I M. Menneneesa. [{uHaMu4eckue TaOIULIbI
s MmopenupoBanus [lepuoanueckoli cucreMbl. DieKTpu3anus Tel U Ux B3aumopeiicreue. Jla-
GoparopHelii onbIT Monenupoanue nocrpoeHust [lepuonuueckoi TabIUIbI XUMHYECKUX HJIe-
MeHTOB. IIpoduibHble U nmpodecCHOHAILHO 3HAYMMBIE 3JIEMEHTBI COAepkaHus. PannoakTus-
HOCTb. Mcnonb3oBaHne pagloakTUBHBIX M30TOMOB B TEXHUUYECKUX LEJSIX. PEHTreHOBCKOE M3My-
YEeHHUE U ero UCIOJIb30BaHUE B TEXHUKE U MenulnHe. MonenupoBaHue Kak METOA MPOrHO3UpO-
BaHUsI CUTYaLMN HA TIPOU3BOCTBE.

1.3. Crpoenue BemecTBa MoHHast xuMudeckasi cBsi3b. KaTnoHsl, nx o0pa3zoBaHue U3 aTo-
MOB B pe3yJIbTaTe MpolLecca OKUCIeHHs. AHHOHBI, MX 0Opa3oBaHME U3 aTOMOB B PE3yJbTaTe
nporecca BoccraHoBNeHNs. IOHHAst CBsI3b Kak CBSA3b MEXAY KaTHOHAMU M aHMOHAMU 3a CUeT
ANEKTPOCTATUYECKOro npuTsbkeHust. Kinaccudukaryst HOHOB: IO COCTaBy, 3HAKY 3apsiza, HaJH-
YHIO THAPATHOH 00osouku. MoHHbIe kpucTananyeckue pererku. CBONHCTBA BEIIECTB C HOHHBIM
TUIIOM KpUCTaJUTM4YecKOl pemerku. KoBajeHTHass XuMHu4eckas cBsi3b. MexaHu3M 00pa3oBaHUs
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KOBAJICHTHOH CBsi3u (OOMEHHBI M JTOHOPHO-aKLENTOPHBIH). DnekTpooTpuiarensHocTb. Kosa-
JICHTHbIE TOJIIPHAsl M HENoJsipHas CBsA3u. KpaTHOCTb KOBaJeHTHOH CBs3U. MONEKyJSIpHbIE U
aTOMHBIE KpUCTaJUIMUeCKue permerky. CBONCTBA BELIECTB C MOJIEKYJISIPHBIMU U ATOMHBIMHU KpH-
CTAJUIMYECKUMHU peleTkaMu. Mertamnnyeckas cBs3b. MeTannnueckas KpUCTAIINYECKas peleT-
Ka M MeTaJUIM4YeCcKasl XuMuieckast cBsi3b. @U3nueckue CBOMCTBAa METAJIOB. ArperaTHble COCTOs-
HUSI BELIECTB U BOAOPOIHAsA CBsA3b. TBepaoe, )kuakoe U razoodpasHoe coctostHus BerecTs. [le-
pexXon BeLeCTBa U3 OJHOTO arperaTHOro COCTOsiHUSA B Apyroe. Bomoponnas cssi3b. Huctelie Be-
mectBa u cMecu. [lonatue o cmecu Beects. ['oMorennsle u rereporennble cmecu. Coctas cMe-
ceii: oObeMHasi 1 MaccoBasi JOJM KOMIIOHEHTOB CMECH, MaccoBasi 0JIs pumeceii. JlucnepcHsle
cucremsl. [TonsTue o nqucnepcHoil cucreme. JlucnepcHast paza u nucnepcuonHas cpena. Kmac-
cudukanmsa qucrnepcHbx cucreM. IloHaTue o komongHeIX cuctemax. JlemoHcTpanun Moapenb
KPUCTAJUTMYECKOH pereTky xjopuna Hatpus. OOpasipl MUHEPAJIOB ¢ HOHHOH KPUCTALTMYECKOM
PEeLIeTKOM: KaJlbLKTa, rajauta. Monenu KpUCTAJUTMYECKHX PELIETOK «CyXOoro Jpaay (uiu iona),
anMasa, rpadura (vu kBapua). [Ipubopsl Ha xunkux Kpucramiax. OOpasibl pa3THUHBIX THC-
NEPCHBIX CUCTEM: 3MYJIbCHUi, CyCHeH3ul, aspo3oneil, reneil u 3onei. Koarymauus. Cunepesuc.
D¢dexr Tunnansa. Jlaboparopuele ombiTel IIpuroroBneHune cycrneHsuu kapOOHAaTa KajbLUs B
Boze. Ilonyuenue smynbcun MoTOopHOro maciaa. O3HakOMIJIEHHE CO CBOMCTBAMM JHMCIEPCHBIX
CUCTEM.

ITpodunbHble 11 TPOdECCHOHANBHO 3HAYUMBIE 3JIEMEHTHI cofepikanus. [1omsipHOCTD CBsI-
31 1 MOJAPHOCTh Mosiekynbl. Konnencarnust. Texyuects. Bosronka. Kpucrammuzamus. Cybnuma-
ust ¥ aecyoauManyst. AHOMauH (PU3UUECKUX CBOWCTB BOABL JKHAKue KpUCTasuibl. MHUHEpabl
Y TOpPHBIE TIOPOJIbI KAK MPUPOIHBIE CMECH. DMYJIBCHU U CYCHEH3HU. 30J (B TOM HYHUCIIE a3PO30-
mm) u rexu. Koarymsuus. Cunepesuc.

1.4. Bona. PacTBopbl. DnekTponutudeckas nuccoruaiwsi Bona. Pactopsl. PactBopenue.
Bopa xax pactBoputens. PacTBopumocTh BelecTB. HachbllleHHbIE, HEHACBIIEHHBIE, TEPECHI-
IIIEHHbIE PAaCTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTU Ta30B, KUIAKOCTEH M TBEPABIX BEIIECTB OT
pasnuuHbIX (akTOpoB. MaccoBasi JOJIs PACTBOPEHHOTO BEINECTBA. DJIEKTPOJUTUYECKAs! TUCCO-
LUanys. JJIEKTPOIUTBI U HEJIEKTPOUTHI. DJIEKTPOIUTHYECKAs JUCCOLMaLns. MexaHu3Mbl 3JIeK-
TPOJUTUUYECKON JUCCOLMALIMY Il BELIECTB C PA3IMYHBIMHU TUIIAMHM XMMHYeCKO# cBs3u. I'uapa-
THUPOBaHHbIE U HETUAPATHPOBAaHHBIE HOHBL. CTeNneHb 3JeKTPOoNuTHYeCKOH auccounanuu. Cumb-
Hble U cradble 37eKTPOaUThl. OCHOBHBIE TIONOKEHUST TEOPUH AJIEKTPOJUTHIECKOH AUCCOLIHALINH.
Kucnorel, OCHOBaHMs U CONU KaK dJEKTPOJIUTHL. JlemMoHcTpauuu PacTBOpUMOCTE BEIECTB B BO-
ne. Cobupanue ra3oB METOJIOM BBITECHEHHUS! BOZIbL. PacTBOpeHNe B BOJE CEPHOI KUCJIOTHI U CO-
aeit ammoHusi. OOpasLbl KPUCTAIUIOTUAPATOB. M3roToBiaeHue runcoBoii mossisku. Mcnbranue
PacTBOPOB AJIEKTPOJIUTOB U HESJIEKTPOJIUTOB Ha MPEAMET AUCCOLUALMH. 3aBUCUMOCTb CTEIEHU
HNEKTPOJUTUIECKON TUCCOLMAIMU YKCYCHON KHUCIOTBI OT pa3daBiieHust pactBopa. [BrmkeHue
OKpALIEHHBIX MOHOB B 3JIEKTpU4EeCKOM mose. [Ipurorosinenune xecTkoi BOAbI U YCTPAHEHUE ee
xecTkocTH. MornTel. OOpa3isl MUHEPAIbHBIX BOJ PA3IMYHOrO HasHaueHus. [IpakTuyeckoe 3a-
usitue [IpuroroBneHne pacTBopa 3amaHHON KOHUEHTpauuu. [IpodunbHbie U npodeccuoHaIbHO
3HAYMMBIE HJIEMEHTHI coziepKaHus. PacTBopeHne kak (pU3MKo-XxuMuUeckuii npouecc. Tenaosbie
s¢dextsl mpu pactBopenun. Kpucramnoruaparsl. Pernenne 3agay Ha MacCOBYIO AOJIO PacTBO-
penHoro Bemiectsa. [IpuMeHeHne BOIBI B TEXHUUECKUX 1edsiX. JKeCTKOCTh BOIBI M CIIOCOOBI ee
ycTpaHeHusi. MuHepasibHble BOABL

1.5. Knaccudukaius HEOpraHMUECKUX COENMHEHH 1 UX cBOMCTBa KUCIOTHI U UX CBOIA-
crBa. KHCIOTBI KaK 3JIEKTPOSIUTEI, UX KJIAaCCU(UKALNSA MO PA3IUYHbIM NMPU3HAKAM. XUMHUYECKHEe
CBOWCTBA KUCJIOT B CBETE TEOPHH SJIEKTPONUTHUECKOM nucconranun. OcoOeHHOCTH B3auMOeki-
CTBHUSI KOHLIEHTPHPOBAHHOM CEPHON M a30THOI KUCIOT ¢ MeTtayuiaMu. OCHOBHBIE CIIOCOOBI OJTY-
yeHus1 KUCIOThl. OCHOBaHMA M MX CBOWCTBA. OCHOBAHMS KaK AJIEKTPOJIHTHI, UX KIacCH(pUKALIMs
IO Pa3JINYHBIM NMpU3HAKaM. XUMHUYECKHUE CBOMCTBA OCHOBAHUI B CBETE TEOPUH BJIEKTPOIUTUYE-
CKOM auccouuanuu. Pa3noxkeHne HepacTBOPUMBIX B BoJe OCHOBaHHI. OCHOBHBIE CHIOCOOBI O-
aydeHus: ocHoBaHuil. Comu u ux coiictBa. Conu kak 3ekTponautbl. Conu cpeaHue, KUCible u
OCHOBHbIe. XMMHUYECKUE CBOICTBA COJIEM B CBETE TEOPUHU 3JICKTPOIUTHUUECKOM NHCCOLUALIUU.
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Cnoco6bl monyuenus cosneil. ['mnponus coneit. Okcunbl u ux coricrsa. ConeoOpasyroiue 1 He-
coneoOpasyroume okcuabl. OCHOBHBIE, aM(pOTEpPHbIE U KHUCIOTHBIE OKCUIbI. 3aBHUCUMOCTb Xa-
pakTepa OKCHUAA OT CTENEHU OKHCJIEHUs! O0pa3yroLIero ero Meramia. XUMHYECKHe CBOWCTBA OK-
cunos. Ilonyyenune oxkcunos. JleMoHcTpauuu B3auMonelicTerue a30THON U KOHLIEHTPUPOBAHHOM
cepHoOIi kucoT ¢ Metaitamu. I'openune gochopa u pacTBopeHue npoaykra ropeHus B soze. I1o-
JyueHue U cBoiicTBa am¢orepHoro ruapokcuaa. HeoOpaTumblii ruaponns kapOuga KajbIHs.
OOpaTuMblii THAPONN3 COJIEH PA3TUYHOIO TUIIA.

JlabopaTtopable onbIThl MicnbiTaHNE PACTBOPOB KUCIOT MHAUKATOpamMu. Biaumonericreue
METAJIJIOB ¢ KUCJIOTaMU. B3aumMonencTere KUCIOT ¢ OKCUAAMH METauloB. B3aumoneicreue kuc-
JIOT ¢ OCHOBaHUsAMHU. B3aumonelicteue kuciot ¢ consimu. McnbiTanne pacTBOpPOB LIENOYeH HH-
aukatopamu. B3aumonerlicTeue wenodei ¢ consMu. PasnoskeHue HepacTBOPUMBIX OCHOBAHMM.
Bzaumoneiictue conell ¢ Metaiuiamu. B3aumoneiicrsue coneii apyr ¢ apyrom. I'unponus conei
pasnuysoro tumna. IlpopunbHble U npodeccuoHaIbHO 3HAYUMBIE AJIeMEHTHI copepskanus. Ipa-
BIJIa pa30aBieHus1 CepHOi KHUCIOThl. Mcnonb3oBaHME CEPHOM KHCIOTHI B HMPOMBILIIIEHHOCTH.
Enxue menoun, X HUCHIONB30BAHME B MPOMBILUIEHHOCTH. ['alleHass U HeraumeHas HU3BECTb, MX
NpUMEHEeHHe B CTpouTenbeTBe. I unc u anedactp, runcosanue. Ilonstue o pH pacrBopa. Kuc-
JIOTHasl, 1IeJI0YHasi, HEUTpaJibHas Cpefja pacTBOPOB.

1.6. Xumnueckue peakuuu Knaccudpukanmst xumMudeckux peaxkuuil. Peakiym coenune-
HUSL, pa3jiokeHus, 3amerienus;, oomena. Karanurnueckue peakunu. OOpatumblie 1 HeoOpaTHMBbIe
peakuuu. I'OMOreHHbIe U reTepOreHHble PeaKLnu. DK30TepMUYECKHE U SHAOTEPMHUUECKUE Peak-
uun. Terooii s dexT xumuueckux peakuuii. Tepmoxumuueckue ypaBHeHHs. OKUCIUTEIBHO-
BOCCTaHOBUTeNbHBIE peakuuu. CteneHp okuciaeHus. OKUCIUTENb U BOcCTaHOBIeHHue. BoccTano-
BUTEJIb M OKUCIICHHE. MeTOx 3JIeKTPOHHOro OanaHca Ui COCTaBJICHHS YPAaBHEHNH OKHCIUTEIb-
HO-BOCCTaHOBUTENBHBIX peakiuil. CKopocTh XuMuuecKux peaxiuii. [Tonsarue o ckopocTu XUMu-
YEeCKUX peakuuil. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKIHH OT pa3jM4HbIX (HaKTOPOB: MpPH-
POIBI PearupyroLuxX BEIEeCTB, UX KOHLEHTPALUU, TEMIIEPaTyphl, MOBEPXHOCTU COMPUKOCHOBE-
HUS ¥ UCTIONB30BaHUs Katanu3aTopos. OOpaTUMOCTh XumMudeckux peakuuit. OOpaTumMble 1 He-
oOparumble peakuuu. XUMHYECKOE PABHOBECHE U CIIOCOOBI €ro cmerneHws. JlemoHcTpanuu
ITpumeprr HeOOpaTUMBIX peakuuii, HAYIINX ¢ 00pa3OBaHMEM OCaJKa, ra3a W BOIBL 3aBUCH-
MOCTb CKOPOCTH PEaKkLuH OT MPHUPOABI pearupyrolIMX BeliecTB. B3aumopelicTBue pacTBOpOB
CEepPHOIT KHCJIOTHI C PaCTBOPAMHU THOCYJIb(AaTa HATPUsl PA3IMYHON KOHLEHTPALUU U TeMIepary-
pbl. Monenb Kumsmero cios. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT NPUCYTCTBUS
KaTajau3aTopa Ha MpUMepe pa3jioKEeHUs NMEPOKCUAA BOAOPOAA C MOMOILIBI0 JUOKCHIA MapraHia
U Katanaspl. Monenp snektponusepa. Moaenb 371eKTPONIU3HON BaHHBI AJI MOJNYYEHUs alFOMU-
HUs. Mozenb KOJIOHHBI CHHTe3a amMmuaka. JlabopaTopHble ombiThl Peakiusi 3aMeienus Memu
JKeJIe30M B PacTBOpe MEIHOro kymopoca. Peakimu, naymue ¢ oOpasoBaHHeM OCajKa, ra3a HIIH
BOJIbI. 3aBUCUMOCTb CKOPOCTH B3aUMOAEHMCTBUS COJSIHON KHCIIOTHI C METAJUIAMU OT UX NPUPO-
Ibl. 3aBUCUMOCTb CKOPOCTU B3aUMOJENUCTBUSA IIMHKA C COJITHON KHCJIOTOH OT €€ KOHLIEHTPALIUU.
3aBUCHMOCTbL CKOpocTH B3ammopeiicTust okcuna meau (II) ¢ cepHoit KMCNOTOH OT Temmepary-
pol. [IpodpunbHble 1 npodecCHOHATIBHO 3HAYMMBIE JJIEMEHTHI conepxkanusi. [loHsaTue o0 snek-
TpoOJIM3e. DJIEKTPOJIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. IJEKTPOJUTHUECKOE IOIYUYCHUE
amomunus. lIpakTuueckoe npumeHeHue snekTponusa. l'anpBaHomnmacTuka. I'anbBaHOCTErHs.
PapunupoBanue nperHpIx MerayuioB. Karanus. ['OMOreHHbIE U IeTepOreHHBbIE KaTajlu3aTOpPbI.
ITpomotopsr. Katanutnueckue sinpl. MHrnGuropel. [Ipon3BoncTBO aMMuaka: Chipbe, ammapary-
pa, Hay4uHble MPUHLIMIIBL.

1.7. Metanibl 1 HemeTamabl Mertauibl. OCOOEHHOCTH CTPOSHHSI aTOMOB M KPHCTAJJIOB.
@dusnveckue cBoicTBa MeTayuioB. Kiaccudukanus MeTauioB MO Pa3iMYHBIM IpPU3HAKaM. XHU-
MHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUN Psii HAPSDKEHUH MeTayuioB. Merajuiorep-
musa. O0mue criocoObl modydeHust mMetanioB. Ilonatue o meramnypruu. Ilupomerammyprus,
TUAPOMETAILTYPrust M dnekTpoMerasutyprust. Crtasl yepHble u 1BeTHble. Hemeramnsl. Ocoben-
HOCTH CTpOeHMs1 aToMOB. HemeTansbl — npocThle BelecTBa. 3aBUCUMOCTb CBOICTB rajIor€HOB
OT UX TOJIOKEHUS B epruoanyeckoi cucreme. OKUCINUTENbHbIE U BOCCTAHOBUTENBHBIE CBOWCTBA
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HEMETAJUIOB B 3aBUCUMOCTH OT MX IMOJIOKEHUS B PALY 3JEKTPOOTPULATENbHOCTH. JleMOHCTpa-
n Konnekuus mMeramnos. BzanmonelicTBue MeTamuioB ¢ HeMerauiamu (okenesa, LIUHKA | allio-
MHHUS C CEpOM, aTFOMUHUS ¢ HOIOM, CYPbMBI C XJIOPOM, FOpPEeHHUE Kene3a B xyope). 'operue me-
taoB. AmomuHorepmust. Konnekiusa Hemeramios. ['openne Hemerasios (cepsl, pocdopa, yr-
7s1). BeiTecHEeHe MeHee aKTHBHBIX TaJIOr€HOB U3 PACTBOPOB X coJiel Oojiee aKTUBHBIMH I'ajio-
reHaMu. Mozenb NpOMBILIIEHHON YCTAHOBKU AJI IIPOM3BOACTBA CEPHOM KUCIOTHL. Monens ne-
yn st oOkura u3BecTHska. Kommekunu mpoayKumi CHIIMKATHOW NMPOMBIIITIEHHOCTH (CTEKIa,
dbapdopa, pasiHCa, IEMEHTa Pa3IMYHbIX MapOK U Jp.). JlabopaTopHbIe OMbITHI 3aKalika U OTITYCK
cramu. O3HAKOMJIEHHE CO CTPYKTypaMmHM ceporo u Oesoro uyryHa. PacrnosHaBaHue pyn skemesa.
ITpaktuueckue 3anstusa IlomyueHue, cobupaHue M pacro3HaBaHUE ra3oB. PemeHue skcrepu-
MeHTalIbHbIX 3anad. [IpodunpHble U mMpodeccHOHANbHO 3HAYMMBbIE 3JIEMEHTHI COIEpIKAHMUS.
Koppo3us meTannos: XumMu4ueckass U 3JeKTPOXUMHUYECKasA. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT
yCJIOBMH Okpyskaromed cpenbl. Knaccuduxanus koppo3uu MeTajuioB N0 Pa3IUYHbIM MPH3HA-
kaM. Croco0bl 3aluThl METAIOB OT Koppo3uu. I[IponsBoncTBo uyryHa u cranu. Ilomydenue
HEMEeTaJJIOB (PPAKLIMOHHON MEePEroHKOHN JKUAKOrO BO3yXa U 3JIEKTPOJIM30M PacTBOPOB MIIH pac-
IJ1aBOB AJIEKTPONUTOB. CHUIMKAaTHAsA MPOMBILLIEHHOCTD. [IpOn3BOACTBO CEPHOI KUCITOTHI.

2. OpraHuyeckast XUMHs

2.1. OCHOBHBIE NOHATHUSI OPraHUYECKONH XUMHMU U TEOPHsl CTPOECHUs OpPraHHMYeCKHUX CO-
enuHeHuil [Ipenqmer opranndeckoil xumuu. Ilpupoansle, HICKYCCTBEHHBIE U CUHTETHYECKHE Op-
raHudeckue euiecTsa. CpaBHEHHE OPraHUYECKHUX BELIECTB C HEOPraHMYeCKUMHU. BaneHTHOCTS.
XUMHYeCKOe CTPOEHUE KaK MOPSAOK COEAMHEHMs aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTU. Teopus
CTPOEHUs opranudeckux coequHeHuit A.M . byrneposa. OCHOBHbIE NOJIOKEHUS TEOPUN XUMHUYE-
ckoro crpoenusi. Mzomepus u nsomepel. Xumuueckne GOpMyJibl 1 MOAETH MOJIEKYJl B OpraHu-
yeckoi xumuu. Knaccudukauus opranndeckux Bernects. Knaccudukarus BemecTs o crpoe-
HHUIO YIJIEPOJHOTO CKeJieTa M HAJUYUI0 (PYHKIMOHAJBbHBIX TPy ['OMONOrM M TOMOJIOTHSL.
Hauana nomenknatypsl IUPAC. Knaccudukaiusi peakiuii B OpraHu4eckod XuMHH. Peaxiuu
NpUCOeNUHEeHs (TUAPUPOBAHUS, TAJIOr€HHPOBAHNS, THAPOraJOreHUPOBaHMsI, ruaparammnm). Pe-
aKIMM OTLIETUICHUs (IeruApUpPOBaHMsS, NErHAPOraJOreHHPOBaHMs, Ieruaparanuu). Peakuun
3amelneHust. Peakuuu nzomepusauuu. Jlemoncrpauuu Moaean MOJIEKyJl TOMOJIOTOB U H30MEPOB
oprann4eckux coenuHeHnil. KauecrBeHHoe oOHapyskeHHE yriiepoaa, BOXOPOaa U XJiopa B MoJie-
KyJIaX OPraHUYEeCKUX COeTUHEHUH.

JlabopatopHblii onbIT M3roToBNeHHe MOAeNnell MOJIEKYJl OpraHuYecKux BernecTs. [Ipo-
¢upHBIe 1 PO ECCHOHANBHO 3HAYMMBbIE 3JIeMEHTHI conepkanus. [Torarue o cyOcTpare u pea-
reHre. Peakiuy OKHMCIEHUsI 1 BOCCTAHOBJIEHUsI OpraHM4YecKuX BerecTB. CpaBHeHUe kiaccudu-
KallMM COEUHEHUH 1 KJacCU(pUKALMN PEaKunii B HEOPraHUYECKOW U OPraHUueCKON XUMUH.

2.2. YrneBogopoabl U UX MPUPOIHbIE UCTOYHUKU AJIKAHBL AJIKaHBI. TOMOJIOTHYECKHI
psia, M30Mepusi 1 HOMEHKJIATypa aJIKaHOB. XMMUYeCKUe CBOICTBA aJKaHOB (MEeTaHa, 3TaHa): ro-
peHue, 3aMelleHne, pasiokeHue, neruapuposanue. [IpuMenenue ankaHoB Ha OCHOBE CBOMCTB.
AJKeHbl. DTHJIEH, €ro nojy4eHue (IernapupoBaHNeM 3TaHa, ACTIOJMMEpU3aliei MOMUSTHIICHA).
I'omonoruueckuii psn, U30MepUsi, HOMEHKJIATypa aJKeHOB. XMMUYECKUE CBOMCTBA 3TUJIEHA: TO-
peHue, KaueCcTBeHHbIe peakluu (obecuBeurBaHne OPOMHOI BOABI M PacTBOpA MepMaHraHara Ka-
JMs), THapaTanus, nonumepusanus. [IpuMeHenne sTuiaeHa Ha OCHOBE CBOMCTB. J{ueHbl U Kaydy-
ku. [IoHsATHE O MUEHax Kak yriIeBOAOpOnax ¢ ABYMs ABOMHBIMU CBsA3AMU. CONpPsKEHHBbIE AUEHBL.
Xumndeckue cBoiictBa OyraaueHa-1,3 u u3onpena: odecuBeurBaHie OPOMHO BOZBI U MOJIHIMeE-
pusanus B kayuyku. HarypanbHblil u cuHTeTHUeckue kaydyku. PesmHa. AnkuHBI. ALIETHIIEH.
XUMHUYECKHe CBOMCTBA alleTHJIEHA: TOpeHue, oOeclBeunBaHe OPOMHOM BOIbI, MPUCOSTUHEHHUN
XJoposogopoaa u rugparauus. IIpumeHeHue aueTusreHa Ha OCHOBE CBOMCTB. MexkkiaccoBast
u3omMepusi ¢ ankaaueHamu. Apenbl. benszon. Xumuueckue cBoiicTBa O€H305a: TOPEHHE, PEAKLIUH
3aMelneHus (rajoreHupoBaHue, HUTpoBanue). Ilpumenenue OeH3ona Ha ocHOBE CBOMCTB. [Ipu-
POAHBIE HCTOYHMKH yriieBoaoponos. [IpuponHelii ra3: cocras, NPUMEHEHHE B Ka4eCTBE TOILIHUBA.
Hedtb. CoctaB u mnepepadborka nedtu. Ileperonka Hedptu. Hedrempoayktel [emoHCTpamuu
I'openne meraHa, sTiieHa, aueTwieHa. OTHOLIEHNEe MeTaHa, STHIIEHA, aleTHieHa n OeH30a K
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pacTBOpaM mepMmaHraHara kajaus u OpoMHOH Boxe. IlomydeHue sTuneHa peakuuei neruapara-
LM TAHOJIA, AlleTUJIeHa — TCHAPOJIN30M KapOuna Kanbiws. Pa3inoxkeHne kaydyka mpu Harpesa-
HHHM, UCITIBITAHHE MPOIYKTOB Pa3JIOXKEHUsI Ha HempenenbHocTh. Komnekuust 00pasuoB HepTH U
HedrenpoaykToB. Komnekius «KameHHBIH yroib U MPOAYKIUS KOKCOXMMUYECKOTO IPOU3BOA-
crBay. JlabopartopHeie onbiTel O3HAKOMIIEHHE C KOJUTEKLMeH 00pa3LoB HEPTH U MPOAYKTOB ee
nepepadotku. O3HAKOMJIEHHE C KOJUIEKIMeH KaydyKoB U oOpasuamu u3nenuii u3 pesussl. [Ipo-
¢unbHple W MpodEeCcCHOHANBPHO  3HA4YMMble  3JIeMEHTbl  cojepxanus.  IIpaBuno
B.B.MapkoBuukoBa. Knaccudukanus u HazHaueHue kayuykoB. Knaccudukauus n HazHaueHHe
pe3uH. Bynkanuzanus kaydyka. [Toayuenue aueTnieHa NUPOIU30M MeTaHa M KapOHIHBIM CIO-
cobom. Peakuust mommmepusaimy BUHWIXJIOpHAA. [1oMMBUHUIXIOPU U ero npuMeHenue. Tpu-
Mepuszauus anerwieHa B Oensous. Ilonsitue 00 skctpakuuu. Boccranosnenne HuTpoOeH3ona B
anwnnH. ['omosnoruyeckuit psn apeHos. Tomyon. Hutposanue tomyona. Tporun. OcHOBHbIE
HAINpaBJIeHUs] MPOMBILUIEHHOH mepepadoTKu mpuponHoro rasa. [lomyTHell HedTAHOMN ras, ero
nepepadotka. IIpouecchl MPOMBILUIEHHOH nepepadoTku HeTH: KpeKuHr, pudopmunr. OKTaHo-
BO€ YMCJIO OEH3MHOB U IIETAHOBOE YMCIIO JM3EIbHOrO TOIMBA. KOKCOXMMUYECKOe MpPOu3BOI-
CTBO U €r0 IPOIYKIIHSL.

2.3. Kucnoponconepxauue oprannueckue coeausHenust Cruptel. Ilomydenue stanona
OpokKeHUeM TJIFOKO3bl M MApaTaliel sTuieHa. | mapokcuipHas rpynmna Kak (yHKIHOHAIbHASL.
ITonsiTue 0 mpenenbHbIX OJHOATOMHBIX CIUPTAaX. XUMUYECKHE CBOMCTBA 3TAHOJA: B3aHMMOJEH-
CTBUE C HaTpueM, 00pa3oBaHUE MPOCTBIX U CIOXKHBIX 3(PUPOB, OKUCIeHHe B anbaerun. [Ipume-
HEHME 5TaHOJIa HA OCHOBE CBOWMCTB. AJIKOI'OJIM3M, €r0 MOCENCTBUS Uil OpraHu3Ma 4ejoBeka U
npeaynpexnaeHue. [ muuepruH kak NmpeacTaBUTENb MHOTOATOMHBIX crupToB. KadecTBeHHas pe-
aKIUsi HAa MHOroaroMmHble cnupThl. IIpuMmenenune rinunepuna. @exon. dusnueckue U XUMHUeE-
CKue CBOiicTBa (peHONa. B3auMHOe BiMsSHHE aTOMOB B MOJieKysie ()eHOja. B3aUMOIEHCTBHE C
T'UAPOKCUAOM HATpUsl U a30THOM Kucjotoi. [IpumeHenune eHoma Ha OCHOBE CBOWMCTB. AJbJeru-
nbl. ITonsiTre 06 anpaerunax. Anbaeruanas rpynmna kak GpyHkuuonanbHas. PopmManbaeru u ero
CBOMWCTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUI
ciiupt. [lonydyeHne anapaeruioB OKUCICHMEM COOTBETCTBYHOINUX CrHMPTOB. Ilpumenenue ¢op-
MajibJIeruia Ha OCHOBE ero cBoiicTB. KapOoHOBbIe kucnoThl. IToHsATHE O KApOOHOBBIX KHCIOTAX.
KapOokcunbHas rpynna kak GpyHKIMOHAJIbHAS. | OMONOrHYEeCKHii Psit TIPENeNbHBIX OJHOOCHOB-
HbIX KapOOHOBBIX KUCIOT. [lonyyerne kapOOHOBBIX KHCIOT OKHCIEHHEM ajbJeruioB. XUMHYe-
CKHE CBOWCTBAa YKCYCHOH KHCJIOTBI: OOIIME CBOMCTBA ¢ MUHEPAJIbHBIMU KHUCJIOTAMH M PEAKLIHSI
stepudukanym. [IpumeneHne yKCyCHOM KUCIOTHI HA OCHOBE CBOMCTB. BhIcIne KUpHbIE KHCIIO-
ThI HA NIPUMepe MAIbMUTUHOBON U cTeapuHoBOil. CroxHble 3¢upbl U xupbl. [Tonyyenue cnox-
HbIX 3¢upoB peakuuen srepudpukannu. CroxHble >3PUPHl B MpUpOAe, UX 3HadeHue. [Ipumene-
HHE CJIOKHBIX 3(HPOB Ha OCHOBE CBOWCTB. JKuphl kak cioxublie 3¢upsl. Knaccuduxauums sxu-
poB. XuUMHUYECKHE CBONCTBA JKUPOB: HAPOJINU3 M THAPUPOBAHUE KXUAKUX KUPOB. IIpumeHeHue
’KMPOB Ha OCHOBE CBOICTB. Mblna. YrneBoabl. YTIJI€BOMbI, UX KiIacCU(UKALMS: MOHOCAXAPUIbI
(rmroko3a, ppykTo3a), nucaxapuzbl (caxapos3a) U MoJrcaxapuabl (kpaxmai U Heutonosa). [iro-
KO3a — BEINECTBO C ABOMCTBEHHON (yHKUMEH — ajbAeruJOCIUpPT. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI: OKHUCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOMT, CiupTOoBOE OpOXKe-
Hue. [IpuMeHeHue ritoKko3bl Ha OCHOBE CBOMCTB. 3HaU€HHE YIJIEBOJOB B KUBOW MPUPOJE U JKU3-
HU 4desioBeka. IIoHATHE O peaknMsAX MOJUKOHJEHCALMU W THIPOJIM3a Ha IpUMepe B3auMOIpe-
BPALLEHUN: TIIFOKO3a <> nonucaxapua. Jemoncrpaunn OkucieHue cnupTa B anbaerua. Ka-
YEeCTBEHHBIE PEAKI[M1 HA MHOTOATOMHBIE CITUPTHI. PacTBOpHMOCTE (eHoNa B BoAE Mpu OOBIMHOI
TemrepaType u Harpesanun. KadecTBenHble peakuuu Ha penon. Peakuust cepeOpsiHOrO 3epkana
aNbJerusioB U rimoko3bl. OKUCIEHNE albAEeruI0B U IIIOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCH-
na menu (I1). KauectBenHas peakuns Ha kpaxman. Komnekuuns s¢pupabx Macen. JlaboparopHsie
onbIThl PacTBOpeHHe riniiepruHa B BOAE U B3aumozeicTeue ¢ ruapokcunom menu (11). CeoricTBa
YKCYCHOM KHCJIOTBI, OOLIME CO CBOMCTBAMU MUHEPAJBbHBIX KUCIIOT. Jl0Ka3aTeabCTBO HEMpeaeb-
HOTO XapakTepa >KUAKOro »kupa. B3anmonelcTBie IIIIOKO3bI M €aXapo3bl C THIPOKCUIOM Menu
(II). KauecTBennas peaxuus Ha kpaxmai. [IpodunbHble 1 npodeccHOHaIbHO 3HAYMMBIE 3JIeMEH-
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ThI COnepkaHus. METHUJIOBBIM CIIUPT U €ro MCIOJb30BAHHE B KaU€CTBE XMMHUYECKOTO ChIPbSL.
ToKCHMYHOCTb METaHOJIAa U MpPaBUJIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ HUM. DTHIICHIJIUKOIIb
U ero npuMeHeHue. TOKCUYHOCTb 3THUJICHTIIMKOJS U NPaBUia TEXHUKH 0€30macHOCTH npH pado-
Te ¢ HuUM. [lonyuenue QeHosa U3 MPOAYKTOB KOKCOXMMHYECKOrO MPOU3BOACTBA U U3 OEH30Ia.
ITonukonneHcauus gpopmanpaeruna ¢ GeHosoM B GpeHoJoGOpMaNIbIETUAHYIO CMONY. ALETalb-
nerun. ITonsTue o keroHax Ha nmpuMepe aueroHa. IIpuMeHeHne aleToHa B TEXHUKE U MTPOMBILI-
JeHHOCTU. MHOrooOpasue kapOOHOBBIX KHCIIOT (IIaBeNIeBOH KUCIOTHI KaK ABYXOCHOBHOM, aKpH-
JIOBOM KHCJIOTHI KaK HempeneabHOM, OeH30MHON KUCIOThI Kak apoMaTiueckoii). Ilnenkoobpasy-
IOlIMe Macjia. 3aMeHa *KUPOB B TEXHUKE HEMHUIIEBBIM ChipbeM. CHHTETHUECKHE MOMINNE Cpea-
crBa. MonouHokucnoe Opoxenue rmoko3el. Kucmomosnounsie mponyktsl. CuiocoBaHue KOp-
MoB. HurpoBanue nemmtonossl. ITupokcunun.

2.4. Asorcomepamue opraHuueckue coenuHeHus. Ilomumepbr Amunbl [lonstue 06
amMmuHax. Anudaruyeckre aMUHBL, UX KIacCU(PUKAII 1 HOMEHKJIATYpa. AHUJIMH KaK OpraHuye-
ckoe ocHopanue. [lonmydyeHue aHuiaMHa W3 HUTpoOeH3ona. I[IpuMeHeHMe aHWIMHA HAa OCHOBE
CBONCTB.

AMUHOKHCIIOTEL. AMHUHOKHCIIOTBI Kak amdoTrepHble TU(YHKIIMOHAIBHBIE OpraHUYeCcKHue
coeanHeHus1. XMMUYeCKHe CBOHCTBA aMUHOKUCIIOT: B3aUMOZIEHCTBHUE C LIeJI04aMy, KUCIOTaMU U
ApYT ¢ ApyroM (peakuus nojaukoHneHcauun). IlentunHast cBsi3p u nonunentuasl. [Ipumenenue
AMHUHOKHCJIOT Ha OCHOBe CBOMCTB. benku. [lepBuyHasi, BTOprYHast, TPETHYHAS CTPYKTYpbI Oe-
KOB. XMMUYeCKHe CBOICTBA OEJNKOB: TOpeHHe, NeHATypaLus, TUIPONIN3, IBETHbIE peakuuu. buo-
aorndeckue GpyHkuun 6enkos. Iloaumeper. benku u nonucaxapuas! kak ouonomumepsl. ITmact-
macchl. [lonyueHne noauMepoB peakiyiel MoNMMEpU3aluu U MOJUKOHAeHcaruu. Tepmoria-
CTHYHBIE U TEPMOpPEaKTHBHbIE IacTMacchl. [IpencraBurenu niactmacc. BonokHa, ux kiaccu-
¢ukanus. Ilomydenue BonokoH. OTaenbHbBIE TPEACTABUTENN XUMHYECKHUX BOJIOKOH. JleMOH-
cTpauuu BsaumoneiicTBue aMMuaka M aHUJIMHA C COJIAHOW KUCIOTOH. Peakuus aHunmHa C
OpomHOIT Bomoi. Jloka3aTenbCcTBO HAMMYMs (PYHKIMOHAIBHBIX IPYII B PacTBOPax aMHUHOKHC-
a01. PacTtBOpenue u ocaxaenue Oenkos. L{BeTHble peakiun OenkoB. 'opeHne nTuubero nepa u
mepcTsiHoi HuTH. JlaGopaTopHblie onbiThl PacTBopenne 6enkoB B Bone. OOHapykeHue OenKkoB B
MOJIOKE 1 MsICHOM OynboHe. JleHaTyparms pacTBopa Oenka KypHHOTO sIilia CIIUPTOM, PacTBOpa-
MH COJIeH TsDKENbIX METaJUIOB U Ipu HarpeBaHuu. IlpaxkTuueckue 3anstus Pemenue skcrepu-
MEHTAJIbHBIX 33124 HA UIEHTU(UKALNIO OPTaHMYECKUX COeIMHEHHH. Pacro3HaBanue macrmace
U BOJIOKOH. [Ipo¢unbHble 1 MPopecCHOHANBHO 3HAYMMBIEC 3JIEMEHTHI COAep KaHMs. AMHUHOKa-
npoHoBas kucyora. KanpoH kak mnpeacraBuTeNnb MOJUAMHUIHBIX BOJOKOH. Mcnonb3oBanue rua-
posm3a OenkoB B npoMbinuieHHOCTH. [lonuBuHmxnopua, nonurerpadropatuiex (tedoH). De-
HosopopmanbaernaHble mactMaccsl. Lennynonn. [IpombliaeHHOe TPOU3BOACTBO XUMHUUECKHX
BOJIOKOH.
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COAEPXAHUE YUYEFHOU INCITATIINHBI

PA3JAEJI 1. O0mas u HeopraHu4ecKkasi XUuMHS

Tema 1.1. Ocnognsvie nOHAMUA U 3AKOHBL XUMUU

OcHoBHble OHATHA XUMuU. BemectBo. AToM. Monekyna. XUMHUECKUIN 3JI€MEHT. AJlo-
Tponus. IIpocTeie u cinoxkHbIe BelecTBa. KauecTBEHHBIN U KOJINYECTBEHHBIN COCTABBEILECTB.
Xumnueckue 3Haku U Gopmysbl. OTHOCUTENBbHBIE aTOMHAst U MOJIeKyJisipHas Macchl. Konnye-
cTBO BelecTBa. OCHOBHBIE 3aKOHBI XUMHH. CTEXHOMETpHUs. 3aKOH COXPAaHEHHUS] MacChl BELECTB.
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIAPHOU CTPYKTYpPbl. 3aKOH ABOraapo U CIeACTBUS
u3 Hero. PacueTHble 3a1aun Ha HAXOXAEHHE OTHOCUTEIBHON MOJIEKYJISIPHON Macchl, Onpeaesne-
HHE MaCcCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BELIECTBE.

Jemoncmpayuu

Monenn aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Mogenu MOJIEKYJI IPOCTBIX U CIOXKHBIX BeecTs (mapocrepkHesbie 1 CTroapTa—
bpurneba).

Konnexuus npocThIX U CIOKHBIX BEIECTB.

Hexoropsle BewecTsa KOMUIECTBOM | MOJB.

Mogenb MOJISIPHOTO 00beMa Ta30B.

Annorponust pocdopa, KUCIOpOAa, OJI0BA.

IIpakTHYeckoe caMOCTOSATEIbHOE 3aHSATHE:
Pemenne sxcnepumeHTanbHbIX 3a1a4 Ne 1

Tema 1.2. Ilepuoouueckuii 3axon u Ilepuoouyeckan cucmema XuMu4eckux
anemenmos /. U. Menoeneesa

IMepuonuueckutii 3akon [{. 1. Menneneesa. Otkpoitue J. 1. Menaeneesbim Ilepuonmue-
ckoro 3akoHa. [lepuonmyeckuit 3akoH B (¢opmynupoBke JI. M. Menneneepa. Ilepuonudeckas
Tabiauua XMMHUYECKUX SJEMEHTOB — rpaduueckoe OTOOpaKeHHe MepUOAMYECKOrO 3aKOHA.
CrpykTypa neproandeckoi TabauLbl: nepuoasl (Majsle U Oosbinue), rpymnmsl (TIaBHAs U MO-
OouHas).

Cmpoenue amoma u Ilepuoouveckuii 3axon J[. H. Menoeneesa. ATom — cnoxnas va-
crua. Anpo (MpOTOHBI M HEHTPOHBI) U 3JIEKTPOHHAS 0000uka. M3oromel. CTpoeHue 3neKTpoH-
HbIX O0OJIOYEK aTOMOB 3JIEMEHTOB MalbIX NepuonoB. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX
000JI0ueK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOAOB (MepexonHbIX d1eMeHToB). [IonsTue 06 opbu-
TaJIX. S-, p- ¥ d-opOuTanu. DIEeKTPOHHBIE KOHPUTYPALUU aTOMOB XUMHUYECKHUX 3J1eMeHTOB. Co-
BpemMeHHas1 popmynuposka [lepuonuueckoro 3akona. 3nauenue [lepuonuueckoro 3akoHa u [le-
PHOANYECKON CUCTeMbl XuMudeckux 3neMeHToB [I. 1. Menneneesa ansa pa3sBUTUSA HAYKH U IO-
HUMaHHS XUMHYECKOH KapTUHBI MHPA.

Jemoncmpavuu:

Pazniunbie popmer [lepuonmueckoit cucremel xumuueckux snemenTos JI. 1. Mennenee-
BA.

JuHaMudeckue TabIuLbl A MoAeaupoBanus [lepnoaudeckoit CUCTEMBL.

DeKTpu3aLus TeJ U X B3aUMOAEHCTBYE.

Bueaydumopuble CAMOCMOAME/IbHbLE 3AHAMUA.
PannoaxruBHOCTD. MCIIOIB30BaHNE PanOaKTUBHBIX U30TOIIOB B TEXHUYCCKUX LEJIAX.
PenTreHorckoe H3JIYYEHUE U €0 UCITIOJBb30BAHHUE B TCXHUKE U MEOULTUHE.
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Tema 1.3. Xumuueckasn ceazv. CmpoeHnue enjecmea

Honnas xumudeckas cBsi3b. KaTnoHsl, 1X 00pa3oBaHHe U3 aTOMOB B pPe3yJbTaTe Mporec-
ca OKHCJIeHUsl. AHHOHBI, UX 00pa30oBaHUE U3 aTOMOB B PE3yJIbTATe MPOLIECCa BOCCTAHOBIICHUS.
HonHas cBsI3b Kak CBA3b MEXAY KaTUOHAMU M aHHOHAMM 34 CUET 3JIEKTPOCTaTUYECKOrO MPUTSI-
xeHus. Knmaccudukaums MOHOB: MO COCTaBY, 3HAKy 3apsaa, HAJIUYUIO THAPATHOW OOOJOYKH.
Honnele xpucramnuyeckue pemerku. CBONCTBA BELIECTB C MOHHBIM THUIIOM KPHCTAJUIMYECKOU
pELIeTKH.

KoBanentHast xumudeckasi cBsi3b. MexaHu3M 0Opa30BaHMs KOBAJEHTHOH cBsA3M (0OMeH-
HBIIl U JOHOPHO-aKLENTOPHBIH). DIEKTPOOTpHLATEIbHOCTh. KOBaeHTHBIE TONAPHAS M HEMO-
JsipHasA cBs3U. KpaTHOCTh KOBaJEHTHON CBsI3U. MOJEKyJNsApHBIE U aTOMHbIE KPUCTAUIMUECKUE
pewmerky. CBONCTBA BEIECTB C MOJEKYJIAPHBIMU U ATOMHBIMH KPUCTAJUIMYECKUMU PELIETKAMU.

Merannuyeckast cBsi3b. Meraymuyeckas KpUCTAUIMYECKash pelleTka U MeTalInvecKast
XUMHU4YecKas cBsi3b. Pu3nueckue CBONCTBA METAJLIOB.

ArperaTHble COCTOSIHUS BELIECTB U BOJAOPOIHAs CBsA3b. TBepaoe, JKUIKOE U ra3o00pasHoe
cocTosiHus BelecTs. [lepexon BemecTsa n3 OAHOIO arperaTHOroO COCTOSIHUS B APYTO€.

Bonoponnas cesasp.Huctele Bemectsa 1 cmecH. IlonsaTue o cMecu Bemmects. I'oMoreHsble
u rereporeHHble cMecu. Coctas cMeceli: 00beMHast U MaccoBast JOJIM KOMIIOHEHTOB CMECH, Mac-
COBasl 10JIs1 IPUMECEH.

Hucnepcubie cuctemsl. [TonsiTue o aucnepcHoii cucreme. JucnepcHast pasza u gucrepcu-
oHHas cpena. Knaccupuxauus aucnepcHeix cucteM. [IOHATHE O KOJUIOUIHBIX CUCTEMAX.

Jemoncmpavyuu:

Mopaenb KpUCTAIIMYECKON PELIETKH XJIOPUAA HATPHUSI.

OO6pa3ipl MUHEPAJIOB ¢ HOHHOM KPUCTAJUTHUECKOM PELIETKON: KaJIbLUTA, FaTUTa.

Mogenn KpUCTAUIMYECKUX PELIETOK «CyXOro Jipaay (Wiu iHona), aaMasa, rpadura (uam
KBapIa).

ITpuGopkI Ha JKUAKUX KPUCTAILIAX.

Bueayoumopnoe camocmoameiivnoe 3anamue:
AHoManu (pU3NUECKHX CBOMCTB BOJIBL

Tema 1.4. Booa. Pacmeopui. Diiekmpoiumuieckan OUccouuauus

Bona. PactBopel. PactBopenne. Bonma kak pacTBOoputesb. PacTBOPUMOCTbH BELIECTB.
HacrpieHHble, HEHACBILEHHbIE, MEPECHILIEHHbIE PACTBOPBLL. 3aBUCUMOCTb PAaCTBOPUMOCTH TIa-
30B, XKUIAKOCTEH M TBEPIBIX BEIIECTB OT PasiM4HbIX (pakTopoB. MaccoBast OJsT PaCTBOPEHHOTO
BELIECTBA.

DNIEKTPONUTHUECKAs] TUCCOLHUALMSL. DIEKTPOIUTEI U HEAJIEKTPOUTBI. DJNEKTPOIUTHYECKAs
aucconmanus. MexaHu3Mbl 3IEKTPOJUTHUECKON MUCCOLMALIUU [l BEIECTB C Pa3IMYHbIMHU TH-
IaMM XUMHUYeCKON CBsi3U. ['mapaTupoBaHHBIE U HETHAPATUPOBAaHHBbIE HOHBL. CTENeHb dJEKTPO-
autnueckod auccormannu. CuibHble u cradbie 31eKTponuTbl. OCHOBHBIE IMOJIOKEHUS TEOPHU
3JEKTPOJUTUYECKON nuccoruanuy. Kucnorsl, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHL.

Jemoncmpavyuu:

PacTBOpUMOCTB BelIECTB B BOJE.

CobupaHne ra3oB METOIOM BBITECHEHHST BOJIBI.

PactBOpeHue B BOAe CEpHON KUCIOTHI U COJNEH aMMOHUSI.

OO6pa3ubl KPUCTAIIOTUAPATOB.

IIpurorosnenue keCTKON BOJBI U yCTPAHEHHE €€ KECTKOCTH.

Honursr.

OO6pa3upl MUHEPATIBHBIX BOJ PA3IMYHOIO HA3HAYEHUS.

Hpakmulteckoe CamMocmosameslbHoe 3anamue.
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1. I'maponus coneit
Buneayoumopnuie camocmosameiibiole 3aHAMUA:
PacTBopenue kak (pU3NKO-XUMUYECKUHN IpOLIECC.
Tennoble 3 GeKTh MPU PACTBOPEHUH.

Tema 1.5. Knaccugurayusa neopzanuieckux coeOUHeHUIl U UX CGOIICMEA

Kucnote! 1 ux coiicTBa. KHCIOTBI Kak 31€KTPOJMTHI, UX KJIaCCU(YUKALIUSA 1O PA3JIUNUYHBIM
npusHakaM. XMMHYECKHUE CBONWCTBA KUCJIOT B CBETE€ TEOPUU DJIEKTPOIUTHUECKON NUCCOLMALIMH.
OcobOeHHOCTH B3aUMOAEHCTBUS KOHLEHTPHPOBAHHON CEPHOM M a30THOW KHCJIOT C METaJUIaMH.
OcHOBHBIE cIOCOOBI MONTy4eHUs1 KUCIOThl. OCHOBaHMS U MX CBOHCTBA. OCHOBAHUS KaK 3JIEKTPO-
JIMTHI, UX KJIACCU(PHUKALMS IO Pa3IMIHBIM MpU3HaKaM. XUMHUYECKUE CBOMCTBa OCHOBAHMI B CBe-
T€ TEOPUHU BJIEKTPOIUTUUECKON Auccouuanuy. Pas3ioxkeHne HepacTBOPUMBIX B BOIE OCHOBaHUIL.
OcHOBHBIE CTTOCOOBI MOTYUEHHsT OCHOBAHHIA.

Comu u ux csoiictBa. Conu Kak 35ekTponuThl. CONu cpeHue, KUCIble U OCHOBHBIE. XU-
MHYECKHE CBOWCTBA COJIEH B CBETE TEOPUH HJIEKTPONUTHUYECKOH auccormanuy. CrocoObl mody-
yeHus conell. I'maponus coneit.

Oxcunbl n ux cpoiictBa. ConeoOpasyromue u Heconeobpasyroommue okcuael. OcHOB-
Hble,aM(POTepHbIE M KUCIOTHBIE OKCHIbI. 3aBUCUMOCTb XapaKkTepa OKCHIA OT CTENEHH OKUCIIe-
HUs 00pa3yrolIero ero Meraunia. XUMUUeckne CBOHCTBa OKcuaoB. Ilonyuenne okcumos.

Jemoncmpavyuu:

BsaumonelicTBue a30THON U KOHLIEHTPUPOBAHHON CEPHOI KUCIOT C

MeTajlaMu.

ITonyuenue u cBoiicTBa aM(pOTEPHOTrO THAPOKCUTA.

Bueayoumopnoe camocmosmensvioe 3anamue:
Hcnonv3zoeanite xuciom, ocHoéanuii, coneil, OKCUoos

Tema 1.6. Xumuueckue peaxyuu

Knaccupukauus XuMUIeCKUX peakuuil. Peakimu coequHeHus], pa3ioKeH s, 3aMEIEHHS,
obmena. Karanmurnyeckue peakimuu. OOpaTuMble 1 HeOOpaTHUMbIe peaku. [ OMOreHHble U re-
TEPOTreHHbIE peakui. JK30TePMUUIECKHE U SHAOTEPMHUUECKUE PEAKLIIHL.

TemnnoBoi 3¢ dexT XuMuueckux peakiuii. TepMOXUMUYecKue ypaBHEHUs.

OxucnuTenbHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHus. OKUCIUTENb U BOC-
craHoBJeHUe. BoccTanoBuTeNb U OKUCIeHNE. MeTon 3JIeKTPOHHOTro OajiaHCca AJIsi COCTABJICHUS
yPaBHEHHUH OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. CkopocTh xumudeckux peakuuil. Ilo-
HATHE O CKOPOCTH XMMHYECKHUX peaklui. 3aBUCHUMOCTb CKOPOCTH XUMHMUYECKHX PEeaKkLUil OT pas-
JUYHBIX (PAKTOPOB: MPUPOABI PEATMPYIOIINX BEIIECTB, UX KOHLIEHTPALUH, TEMIEpaTyphl, MO-
BEPXHOCTH CONPUKOCHOBEHMSI U UCIIOJIb30BAHUs KaTaJIU3aTOPOB.

Ob6parumocTh xumuyeckux peakuuil. OOpaTtumble U HEOOpaTHMbIE peaKIUU. XUMHYE-
CKO€ PaBHOBECHE U CIIOCOOBI €r0 CMEIeHHSI.

Hemoncmpavyuu:

ITpumepbl HEOOPATUMBIX peakIi, AYIIUX C 00pa30BaHUEM OCaaKa, T'a3a MM BOJbL

3aBHCUMOCTb CKOPOCTH PEAKLUH OT MPUPOJb] PEATHPYIOLINX BEIIECTB.

Ilpakmuueckoe camocmoamenbnoe 3anamue:

2. Bnusinue pa3anyHbIX (PakTOPOB HA CKOPOCTh XMMHUUECKOH peakuun
Bueayoumopnoe camocmoameivnoe 3anamue
Tunvr xumuueckux peaxyuil

Tema 1.7. Memaiot u nememaiot
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Merannel. OcoOEHHOCTH CTPOEHHS ATOMOB U KpUCTAIIOB. PU3nvecKne CBOMCTBa MeTall-
noB. Kiaccudukaus MeTauioB 1Mo pa3JMYHBIM IpU3HAKaM. XUMHUYECKHE CBOHCTBA METAJUIOB.
DNEKTPOXUMHUYECKUH Psii HANPSDKEHUH MeTaJuioB. MeTauioTepMus.

O6mue criocoOb! momyueHuss Metamios. Ilonsrtue o meramnrypruu. ITupomeramnyprus,
TUAPOMETAILTYPrus U daekTpoMeTanayprusi. CriiaBel YepHbIE U L[BETHBIE.

Hemeramnbl. OcobenHocTu cTpoeHust aroMoB. Hemeransl — MpocThbie BeInecTsa. 3aBU-
CHUMOCTb CBOMCTB TajIOT€HOB OT UX IOJIOKEHHsI B Nepuoanveckoil cucreme. OKUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHbIE CBOWCTBA HEMETAJUIOB B 3aBUCHUMOCTU OT UX IOJIOKEHMS B PSIy JJIEKTPO-
OTPULIATEILHOCTH.

Jemoncmpayuu

Konnexuus MeTannos.

Konnekuust HemeTanos.

Ilpakxmuueckue camocmosame/vusle 3aAHAMUA:

1. CsoiicTBa MeTannos Ned

2. CocraBieHle OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid Ne 5
3. Ilonyuenue u csolicTsa ra3os Ne 6

Buneayoumopnoe npakmuueckoe 3anamue:

Pacnpocmpanenue memannos 6 npupooe

PA3JIEJI 2. Opranuyeckasi XuMust

Tema 2.1. OcrosHble NOHAMUA OPZAHUYHECKOU XUMUU U MEOPUS CHIPOCHUAOPZAHUY e-
CKUX COeOUHEHUIL

IIpenmer oprannyeckoi xumuu. IIpuponHbie, UCKyCCTBEHHBIE U CUHTETUYECKHE OPTaHU-
yeckue BemecTBa. CpaBHEHHE OpraHMYECKUX BEIECTB ¢ HEOpraHudeckumu. BanreHTHocTh. Xu-
MHUYECKOE CTPOEHHE KaK NOPSAAOK COeANHEHUsI aTOMOB B MOJIEKYJIbI TIO BAJIECHTHOCTH.

Teopust crpoenust opranndeckux coequHeHuii A. M. byrneposa. OCHOBHBIE MOJIOXKEHUS
TEOPHU XUMHYECKOro cTpoeHus. M3omepust n u3zomepsl. Xumudeckue GopMyssl 1 MOAETH MO-
JIEKYJ1 B OPraHUYECKON XUMUU.

Knaccuduxaums oprannueckux Bernects. Kiaccupukanms BemecTs o CTPOSHHUIO YIuie-
POIHOrO CKejeTa W HAIMYMI0 (YHKUMOHANBHBIX rpynn. ['omonorn u romonorus. Hauana Ho-
menknatypsl IUPAC.

Knaccuduxauns peakunii B opraHudeckoil xumun. Peakuun npucoeauHeHus (THAPUpPO-
BAHMS, TAJIOTEHUPOBAHUS, T'MAPOTAJIOreHUPOBAHUS, ruaparaiuu). Peakuun ormersienus (ne-
TUAPUPOBAHUS, ErHAPOrajJOreHNpPOBaHus, neruaparauuu). Peakumn 3amemenus. Peakuuu
U30MEPU3ALMH.

Hemoncmpavyuu:

Mopenu MOJIEKyJ1 TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COEIUHEHUN.

KauectBeHHOE OOHapyKeHUE yriiepoaa, BOXOPOAA U XJIOpa B MOJIEKYJIaX OPraHMYECKUX
COEIMHEHUN.

Bueayoumopnoe npakmuueckoe 3anamue:
3HaueHne OPraHUYeCKON XUMUU

Tema 2.2. Yeneeo00poost u ux npupoousie ucmOUYHUKU

AnkaHbl. AJKaHbI: TOMOJIOTHUECKHIH Psill, H30MEpPUsi 1 HOMEHKJIATYpa ajlKaHOB. XUMUUe-
CKMe CBOICTBA aJKaHOB (METaHa, 5TaHA). TOPEHHUE, 3aMelleHUe, Pa3IoXKEeHUe, NerHIPUPOBAHNUE.
[TpumeHeHne akaHOB HA OCHOBE CBOICTB.
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AJKeHbl. DTUJIEH, ero Mojiy4eHue (IernapupoBaHUEM 3TaHa, JeNoIuMepH3auei mou-
sTHieHa). ['oMonoruueckuil psa, n3oMepusi, HOMEHKJIATypa ajJKeHOB. XMMHUYECKHe CBOICTBa
STHJICHA. TOPEHUe, KauyeCTBeHHbIe peakuun (obeclBeunBaHne OPOMHOI BOABI M pacTBOpa mep-
MaHraHaTa KaJiusi), Tuapartaiys, nomumepusauns. [lpumeneHne sTuneHa Ha OCHOBE CBOHCTB.

Juens! u kayuyku. [IoHsATHE O AMEHAX KaK YIIIEBONOPOAAX C ABYMs JBOWHBIMH CBA3SIMHL.
ComnpspkeHHbIe TUEHbl. XUMHYECKHE CBOWCTBa OyranameHa-1,3 W u3ompena: oOeclBeYMBaHUE
OpOMHOIT BOZIbI U MOJIMMEpPU3aLHsl B Kayuykd. HaTtypanbHblil U CHHTeTHUECKHe Kay4dyku. Pesu-
Ha.

Anxunbl AnerwneH. XUMHUYECKHe CBOWMCTBA AalleTUJICHA. TOpeHue, o0eCLBEeYHBAHUE
OpOMHOIT BOABI, MPUCOENUHEHUIT XJIOPOBONOPOAa W ruaparanms. [IpuMeHeHue aueTHieHa Ha
OCHOBE CBOMCTB. MekK1accoBast H30Mepus ¢ alKaJlueHaMU.

Apenbl. benson. Xumuueckue cBoiicTBa OeH30/a. TOPEHUE, PeaKIU 3aMelleHus (rano-
reHnpoBaHue, HUTpoBaHue). [Ipumenenne Gensona Ha OCHOBE CBOMCTB. IIpUpOAHbIE HCTOUHUKH
yraesogoponos. IIpuponHsliii ra3: cocras, npuMeHeHue B kauectse Torumea. Hepts. Cocras u
nepepadotka HepTH. [leperonka neptu. Hedrenpoaykrer.

Jemoncmpavyuu:

I'openue meraHa, 5TUIeHA, ALETUIICHA.

OTHoUIeHNe MeTaHa, YTHICHA, alleTIIeHa 1 OeH30J1a K pacTBOpPaM IepMaHraHaTa Kajus 1
OpoMHOIi BOzIE.

Komnexuus obpasuos HepTr n HepTenponykros. Komnekuus «KameHHbIH yroib U npo-
AYKLHUST KOKCOXMMUYECKOTO TIPOU3BOJCTBAY.

Buneayoumopnuie camocmosameiibiole 3aHAMUA:
I'a3, He(Th MONE3HbIE UCKOTIAEMbIE

3HaueHue HehTH 1 raza B COBPEMEHHOM OOLIeCTBE
Ilpakmuueckoe camocmosameiibnoe 3auamue:
Hsomepust ankaHOB, aJIKEHOB, aJIKUHOB. Ne7

Tema 2.3. Kucnopoocodepiicaujue opzanuieckue coeOuHeHus

Crouptel Ilonyuyenne staHoNa OpOKEHHEM TJIFOKO3bI M ruppararmeit stuneHa. [ mapox-
CHJIbHAS Tpynna kak QyHkunoHanbHast. [ToHATHE O MpeaenbHbIX OTHOATOMHBIX CITUPTAX. XUMU-
YeCKHe CBOHCTBA STAHOJIA: B3aMMOIEWCTBHE C HaTpueM, OOpa30oBaHHE MPOCTBIX M CIOMKHBIX
5¢puUpoB, OKUCIEHHE B ajbaerua. [IppuMeHeHne STaHoIa Ha OCHOBE CBOWCTB.

AJKOronmmsm, ero moCJeNCTBH Ui OPraHM3Ma YeloBeKka U npeaynpexaenue. [nunepux
KaK MpeacTaBUTeNb MHOIOATOMHBIX CIIMPTOB. KauecTBeHHast peakiys HA MHOTOaTOMHBIE CITUP-
Tbl. [IpMeHeHne rnuuepuxa.

@Denon. Puznyeckue U XMMUYECKUe CBOWCTBA (peHona. B3anMHoOe BiIMsAHIE aTOMOB B MO-
Jekyje (GeHona: B3auMOJEHCTBUE ¢ TUAPOKCHIOM HATpHs M a30THOM Kucnotoil. [Ipumenenue
(beHOJ1a HA OCHOBE CBOWCTB.

Anbnernnel. Ilonatne o0 ampmernpax. AupaerufHas rpynmna Kak (PyHKIHOHAIb-
Hast. PopMasbIeru U ero CBONCTBA. OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHUE
B COOTBETCTBYIOIIUIT crupT. [lony4yeHne anbaeruioB OKHCICHHEM COOTBETCTBYIOIINX CIHPTOB.
[Tpumenenune Gpopmanbaernia Ha OCHOBE €ro CBOMCTB.

Kapbonossie kucnotsl ITonsTHe 0 KapOOHOBBIX kuciaoTax. KapOokcuipHas rpymnmna Kak
dyHKIMOHANBHAS. [ OMONIOrHYeCKUi psA PpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. T1o-
JyueHne KapOOHOBBIX KHCJIOT OKHUCIEHHEM abJerui0B. XUMHUUECKHE CBOICTBA YKCYCHOH KHC-
JOTHI. 00IIMe CBOMCTBA ¢ MHUHEPAJIbHBIMU KHCIOTAMU M peakuus stepudukanuu. Ilpumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOWCTB. BhICIINE JKUpPHBIE KHCIOTHI Ha MPUMeEpe MajJbMUTHHO-
BOI U CT€ApUHOBOM.

Crnoxuele 5¢upbl U xupbl. [lomydeHue CloXHBIX >(PHUPOB peakimed dTepuduranum.
Cnoxnele 3¢upsl B npupose, ux 3Hadenue. [IpuMenenne cinoxHbIX 3(GUpoB HA OCHOBE CBOWCTB.
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Kupsl kak crnoxxhble 3¢gupsl. Knaccupukauus sxxupos. XuMudeckne CBONCTBA KUPOB: FHUIPOIH3
U TUAPUPOBAHUE KUAKUX kUpOB. IIprMeHeHne )kupoB Ha OCHOBE CBOICTB. Mblia.

VraeBonsl. YTieBoabl, UX Kiaccu(ukauus: MOHOcaxapuabl (Ioko3a, GpyKTo3a), Anuca-
XapHIpl (caxaposa) U Mojrcaxapuabl (Kpaxmai U HeJUTI0I03a).

I'moxo3a — BeIecTBo ¢ IBONCTBEHHON (yHKIMEH — albAerHaoCIupT. XUMHUYECKHe
CBOICTBA IJIFOKO3bI: OKUCJIEHHE B MIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOHT, CIIUPTOBOE
Opoxxenue. [IpuMeHeHne rIIOKO3bI HA OCHOBE CBOICTB.

3HaueHue yriaeBoi0B B XKUBOW NMPUPOIE U JKU3HM venoseka. Ilonsatue o peakuusx nonau-
KOH/ICHCALUU U TUAPOJIN3A HA IPUMEpe B3aUMOINPEBPALLECHUN: TJII0KO3a <> MOJIUCaxapuml.

Jemoncmpavyuu:

Oxucnenue cnupTa B ajabAerua.

KauecTBeHHbIE peakiui HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTsb (eHona B Bozie Mpu OOBIMHOM TeMIlepaType 1 HarpeBaHUH.

KauectBeHHbIe peakiuu Ha (GEHOJL.

Peaxust cepeOpsiHOro 3epkaia anbAerH0B U MIFOKO3BL

KauectenHnas peaxius Ha kpaxmain. Komnekuuns apupHbIx Maced.

Ilpakmuueckue camocmosamesibHsle 3AHAMUA:

ITpuponnsie ucTouHMKH yriaeBogoponos. [leperonka neptu. Ne 8
ITonyuenue, cBoiicTBa kapOOHOBBIX KUCIOT Ne 9

CaolicTBa MblIa U CUHTETUYECKUX MOKOIUX cpencts Ne 10

Xumuueckue cBONCTBa yriesogos Ne 11

Bueayoumopnuvie camocmoameibHsle 3aHAMUA:

3HaueHne KapOOHOBBIX KHUCIIOT
IIpoussoacTBO MbLIa

Tema 2.4. A3omcooepycaujue opzanudeckue coeOuHeHusl.

Awmunsl ITonstre 06 amuHax. AnupaTHyeckue aMUHbI, UX Ki1acCU(UKAIMA 1 HOMEHKJIa-
Typa. AHWIMH KaKk OpraHu4eckoe OcHoBaHue. IlonmydyeHue aHWIMHA U3 HUTPOOEH30-
na.llpumeHeHne aHMINMHA HA OCHOBE CBOICTB.

AMMHOKHUCIOTBL. AMHUHOKUCJIOTHI Kak amdoTepHbie nu(yHKIMOHAIbHbBIE OPTaHHYECKHe
coeanHeHus1. XMMUYeCKHe CBONCTBA aMUHOKUCIIOT: B3aUMOJIEICTBHE C LIeJIouaMH, KHCIOTaMH U
ApYT ¢ ApyroM (peakuusi nojaukoHaeHcarun). Ilentuanas cBsa3p u nonunentunasl. [Ipumenenne
aMHHOKHCJIOT HA OCHOBE CBOMCTB.

benxu. IlepBuunas, BTOpUYHAS, TPETUYHAS CTPYKTYpbl O€IKOB. XMMHYECKHE CBOHCTBA
OenKoB: ropeHue, AeHaTypaLys, TUAPONIN3, [[BETHbIE peakuuu. buonormueckue pyHkuun Oen-
koB. [Tonmumeprl. benxu n monucaxapuabl Kak OHOMIOTMMEPBL.

ITnactmaccel. IlonydyeHne nonumepoB peakuuei MOJUMEpPU3ALUHN U MOJUKOHIESHCALUH.
TepmornacTiuuHbIe 1 TEpMOpPEaKTUBHBIE TIacTMaccel. [IpencraBuTenu niuacTmacc.

Bonokna, ux xnaccudukanms. [lonydenne BonokoH. OTnenbHbIE MPEACTABUTENN XHMU-
YECKUX BOJIOKOH.

Hemoncmpavyuu:

Bs3aumonelicTBue aMmMHuaKa 1 aHWJIMHA C COJISTHON KUCJIOTOM.

Peakuus aHummHa ¢ OpOMHON BOJOM.

PactBopenue n ocaxaeHne OenkoB.

I{BeTHbIE peakiy OEIKOB.

I'openue nTuubero nepa 1 MWEPCTAHON HUTH.

Ilpakmuueckoe camocmoamenbnoe 3auamue:

Xumnueckue cBoicTBa 6enkos Ne 12

Bueayoumopnsie camocmoamesionole 3anamua:

Hcnonv3zosanue benka u e2o 3nayenue

Pasnoodpasnvie sonokna u ux ceoiicmea u npumenenie
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