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1.OBIIASI XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI YUYEBHOM
JUCIHUIIVIMHBI XUMMU A

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Tporpamma yueOHOH NUCIMIIMHBI SBJISIETCS YaCThIO OCHOBHOM MpogeccHoHanbHONH 00pa-
3oBaTeabHOM porpaMmbl B cootBeTcTBUU ¢ PI'OC no cnenuansHoctu 08.02.12 CTpouTenbCcTBO U
HKCIUTyaTaIisl aBBTOMOOMIIBHBIX JIOPOT, a3POJIPOMOB U TOPOJICKUX MyTEH COOOIICHUS.

1.2. MecTo TMCHUIJIMHBI B CTPYKTYpe OCHOBHOII mpodecCHOHATIBLHOMH 00pa3oBaTesib-
HOIl MpOorpaMMbIl

YyeOHasi AUCHUIIIMHA XUMHUSI OTHOCHTCS K TUCITMIUIMHAM OO0IIe00pa3oBaTeIbHON MOATO-
TOBKH OCHOBHOH IpodeccunoHaIbHOW 00pa3oBaTelbHON MporpaMMbl o crenuansHoct 08.02.12
CTpoUTENIBCTBO M AKCIUTyaTalHsl aBTOMOOMIBHBIX JIOPOT, a3pOJIPOMOB M TOPOJCKUX IMYTEH CO00-
HICHUSI, U3Y4aeTCsl BO 2 CEMECTpE.

1.3. Lenu u 3a1a4u JMCHUILUINHBI — TPe0OBaHNS K Pe3yJIbTATAM OCBOEHUSI TMCIUTLINHBI

B pe3ynbrare 0cBOGHUS AUCHUILIUHBI 00YYaIOLIUICs JOIKEH

3HATh:

® CMBIC INOHSTHI: BEIIECTBO, XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHBIE
aTOMHas U MOJIEKYJISIPHAsI Macchl, MOH, aJUIOTPOINMSL, U30TOIbI, XMMUUECKasl CBSI3b, AIEKTPOOTPHILIA-
TEIbHOCTh, BAJIEHTHOCTb, CTENIEHb OKHCIIEHUS, MOJb, MOJISIPHAs Macca, MOJSpHBIA 00bEM Ta3000-
pa3HBIX BEILECTB, BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, MIEKTPO-
JUT U HEIJIEKTPOJIMT, HIEKTPOIIUTUYECKAS AUCCOLUALMS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIE-
HHUE ¥ BOCCTaHOBJIEHUE, TETJIOBOH 3P PEKT peakluu, CKOPOCTh XUMUYECKOI peakluu, KaTalu3, Xu-
MHUYECKOE PABHOBECHE, YIIIEPOIHBIN CKelleT, PYHKIMOHAIbHAS IPYyIIa, H30MEPHsL, TOMOJIOTHS;

® CMBICI OCHOBHBIX 3aKOHOB XMMMH: COXPAHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa
BelecTs, [lepnonnueckuit 3akon [[.1. Menneneesa;

® OCHOBHBIE TEOpPUU XHMHH: XUMHUYECKON CBS3H, IIIEKTPOJIUTUYECKOW TUCCOLMALINH,
CTPOEHMS OPTaHNYECKUX U HEOPTAHUUYECKUX COETMHEHNI;

e BaKHEHIIME BElIEeCTBA U MaTepUaIbl: BaKHEHIIINE METAJIbl U CIUIaBbl; CEpHasi, COJIsHa,
a30THasl U YKCYCHasi KHCIJIOTBI; OJIarOpoiHbIE Ta3bl, BOAOPO, KHUCIOPO/, TajlOreHbl, EJI0YHbIE Me-
TaJIJIbl; OCHOBHBIE, KMCIOTHBIE U aM(OTepHbIE OKCHJBI U TMJPOKCUABI, LIETOYH, YIICKUCIBIA U
yrapHbIil Ta3bl, CEPHUCTBIA Ta3, aMMHUAK, BOAA, MPUPOIHBIN ra3, METaH, 3TaH, STUJICH, allETUJICH,
XJIOpUJ HaTpHsl, KapOOHAT U TUApoKapOoHAT HATpHsl, KapOoHaT U Qocdar Kanbuus, O€H307, MeTa-
HOJI U 3TaHOJI, CJIOXKHBIE 3(QUPHI, )KUPBI, MblIa, MOHOCAaXapusl (TJI0KO3a), Moyncaxapusl (Kpax-
MaJl U LIEJUII0JI03a), aHWJIMH, aMUHOKHUCIIOThI, O€JIKH, UCKYCCTBEHHBIE U CHUHTETHUYECKHE BOJIOKHA,
Kay4yKH, TUIaCTMAcCChl;

® BKJIAJ POCCHMCKHMX U 3apyOeKHBIX YUEHBIX, OKa3aBIIUX HauOoJbllee BIMSIHUE HA pa3BU-
THE XUMUU;

yMeTh:

® Ha3bpIBaTh: U3yUEHHBIEC BEUIECTBA 110 TPUBUAIBHON MIIM MEXAYHApPOAHON HOMEHKIIATYpE;

® OIpEAeNATh: BaJECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB, TUIl XUMHUYE-
CKOH CBS3U B COCAMHEHMSX, 3aps]] MOHA, XapaKTEpP CPEbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX U
OpPraHMYECKUX COEJAMHEHUN, OKHCIUTENb U BOCCTAHOBUTENb, PUHAIJICKHOCTh BEIIECTB K Pa3HbIM
KJlacCaM HEOPTraHWYECKUX U OPraHUYECKUX COEIUHEHUN;

® XapaKTepHU30BaTh: AJIEMEHTHl MaJlbIX MEPHOJOB MO MX MoyiokeHuo B [lepuoanueckoit
cucreme .M. MenneneeBa; oOmme XMMHUYSCKHE CBOMCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHMYECKHUX COEIMHEHUH; CTPOEHUE U XMMHUYECKHE CBOWCTBA HU3Y-
YEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX COEIMHEHU;



® OO0BACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBA M CTPOCHHUS, MPUPOAY XUMU-
YECKOMN CBSI3M (MOHHOM KOBAJIEHTHOM, METAJUTMYECKON U BOJOPOJIHON ), 3aBUCUMOCTh CKOPOCTH XHU-
MHUYECKOM PeaKIMU U MOJIOKEHNE XMMUYECKOTO PABHOBECHUS OT PA3ITUYHBIX (PaKTOPOB;

® BBINOJHATH XUMHUYECKUH SKCHEPUMEHT: M0 pPAcCHO3HABAaHHUIO Ba)KHEHIIMX HeOopraHu4e-
CKHX M OPraHUYECKHX COCTUHEHHUIA;

® TPOBOAMTH: CAMOCTOSITEIBbHBI TOUCK XUMHYECKOW HH(OpPMAIMK C HUCIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHHMH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
WNHuTtepHeta);

® JCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUH JUIS OOpa0OTKM M Mepeladyd XUMHYECKOU
UH(OPMALIUK U €€ TIPE/ICTABICHUS B pa3INYHbIX (hopMax;

® CBs3bIBAaTh: U3YUEHHBII MaTepHal co CBOEH NMpodeccuoHaIbHOM 1eATeIbHOCTHIO;

e pelaTh: pacueTHBIC 33JIa4M 110 XUMUYECKUM (opMyJiaM U YPaBHEHHUSIM;

® JCIOJb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUUYECKOW NEATENbHOCTH U I10-
BCEIHEBHOW KU3HU:

e i OOBSICHEHUS XUMHUYECKHUX SIBICHUMN, MPOUCXOIANINX B MPUPOJE, OBITY U HA MPOU3-
BOJICTBE;

e ompeesneHusl BO3SMOXKHOCTU MPOTEKAaHUS XMMHUYECKUX MPEBPAIEHUH B Pa3IHYHBIX YCIIO-
BUSIX U OLIEHKH X TTOCJICICTBUI;

® DHKOJIOTUYECKU TPAMOTHOTO MOBEICHUS B OKPYKaIOIIEH Cpee;

® OILICHKH BIIUSHUS XMMUYECKOTO 3arpsi3HEHUS] OKpY’KaloIlel cpeibl Ha OpraHu3M 4esioBe-
Ka U APYTHUE KUBbIE OPTaHU3MBIL;

e (e30macHOro OOpalieHus] C TOPIOYMMU M TOKCHYHBIMH BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM;

® TIPUTOTOBJICHHS PACTBOPOB 33/1aHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOCTBE;

® KPHUTHUYECKOH OLIEHKU JJOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIIUH, TTOCTYMAIOMIEH U3 pa3-
HBIX HCTOYHHKOB;

HMeThb NPAKTHYECKHIl ONbIT:

® JICIIOJIb30BaHMSI MPHOOPETEHHBIX 3HAHWN M YMEHUH B MPAKTHUECKON AESITEITHHOCTH.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOI padoThl

Buj yueOHoii padoThl O0bem yacoB
2 ceMecTp

MakcumajnbHas yyeOHas Harpys3ka (Bcero) 72
O0s3aTesIbHAsI AYIUTOPHAs YueOHAsi Harpy3Ka (Bcero) 68

B TOM YHCJIE:

JIEKIAH 46
71a00paTOpHBIE 3aHATHS 10
MPAKTAYECKUE 3aHATUS 12
CamocrosiTeibHas padora o0y4yawouerocs (Bcero) 4
IIpome:xyTouyHasi arTecTanus B GopMe 3a4eTa ¢ OLEHKOM -




2.2. TeMaTu4yeCcKMil IJIAH U COAepPKaAHUe YUeOHON TUCUMIIIMHBI XUMMUS

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuaJia O0bem | YpoBeHb
pa3iesioB U TeM 4acoB | OCBOCHMA
1 2 3 4
Pa3nen 1. OBIIIAS U HEOPITAHUYECKASA XUMUSA 38
Tema 1.1. Copepxanne yaeOHOro MaTepuana 2
OcHoBuble IOHATHA U | OCHOBHBIE MOHATUSA XUMHH. BerectBo. AToM. Mojiekyna. XuMuueckuid aneMenT. Aymtorporus. [IpocTeie n 2
3aKOHBI XUMHUU CIIOKHBIE BeliecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEMIECTB. XUMUYECKUE 3HAKU U popMyibl. OT- 1
HOCHUTEIbHBIE aTOMHAS U MOJIEKyJIgpHas Macchl. KonnyecTBo BemiecTna.
OcHoBHbI€ 3aKOHBI XUMHH. CTEXHOMETpHS. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJISIPHON CTPYKTYphI. 3aKOH ABOTaJIpO U CIEJCTBUS UX HETO. 2
Tema 1.2. Coneprxkanne y4eOHOro Marepuasia 2
[Tepuognuecknii 3akoH | Ilepuoanueckuii 3akon JI.M. MenneneeBa. Otkpoitue JI.1. MenneneersiM [leproauueckoro 3akona. Ilepuomu- 2
u Ileproarueckas cuc- | yeckas TabJIMIa XUMHUYECKUX JIEMEHTOB — rpadMuecKoe 0TOOpakeHue mepuoandeckoro 3akoHa. CTpykTypa 1
TeMa XUMHUYECKUX MePUOANYECKON TaOIHIIbl: IEPUOABI (Majble U O0bIlINe), TPYHIbI (TIaBHAs U MOOOYHAs).
anemeHToB J[.U. Men- | Ctpoenue aToma u nepuoandeckuii 3akon J[.M. MenneneeBa. ATom — citoxHas yactura. Sapo (IpoTOHbI 1
JIEJIEEBA U CTPOEHUE HEHTPOHBI) U 37eKTpoHHAas 06oouka. M3otonsl. CTpoeHne 3JeKTPOHHBIX 0007I04YEK aTOMOB 3JIEMEHTOB MaJIbIX
aToMa neprooB. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJIOB (TIEPEX0 - 2
HBIX 37eMeHTOB). [ToHsTHE 00 OpOUTANAX. S-, p- U d-OpOuTaNU. DIEKTPOHHbIE KOH(PUTYpAIlMM ATOMOB XUMHYe-
CKHX 3JIEMEHTOB.
3HaueHue NEepUOIUYECKOr0 3aKOHA U IEPUOANYECKON CUCTEMbI XUMUYecKuX 1eMeHToB [ 1. Menneneesa i
pPa3BUTHUS HAYKU U TOHUMAHUsI XUMUYECKON KapTUHBI MUPA. 1
Tema 1.3. Conepxanue yueOHOro MaTepuasa 6
CtpoeHue BemecTa KoBasienTHast xumuueckas CBsi3b. Mexann3m 00pa3oBaHMs KOBAJEHTHOU CBSI3M (OOMEHHBIN U TOHOPHO- 4 2
aKILIENTOPHBIN). DIEKTPOOTpULIATENLHOCTh. KOBanleHTHBIE MOMsIpHAs U HEeMOJsipHas cBsi3u. KpaTHOCTh KOBa-
JIEHTHOM CBs3U. MoJeKyNspHble U aTOMHbIE KpHUCTallIndeckue pereTky. CBoCTBa BEUIECTB C MOJIEKYIISIPHBIMU
Y @TOMHBIMH KPUCTAINTMYECKUMHU PEIIETKAMHU.
Nonnas xumudeckas cBsizb. Katnonsl, nx oOpa3oBaHHe U3 aTOMOB B pe3yJibTaTe Mpoliecca OKUCICHUs. AHUO- 2
HBI, UX 00pa3oBaHKE U3 aTOMOB B pe3yibTaTe Mpollecca BoccTaHOBNIEeHUs. IOHHas CBS3b, KaK CBSA3b MEXKIY Ka-
THOHAMH U aHMOHAMU 3a CYET AEKTPOCTaTUUYECKOTO NpuTsxkeHus. Kiaccugukanys noHOB: 10 COCTaBy, 3HAKY
3apsiaa, HaJIM4uio TUApaTHON 000m0uku. MoHHBIE KpucTaIMUeckue pemeTku. CBOWCTBa BEIIECTB ¢ HOHHBIM
TUTIOM KPUCTAJNTNYECKON PEIIeTKH.
Meramuueckas cBs3b. MeTaiinueckasi KpUCTANTMYECKas PEIIeTKa U METaNInuecKasi XMMUYECKasi CBA3b. 2

ArperaTHble COCTOSIHUSI BEIIECTB M BOJIOPOIHAS CBsI3b. TBEpA0e, KHUIAKOE U ra3000pa3HOE COCTOSHHUS BEIIECTB.
[lepexon BemecTBa U3 OJJHOTO arperaTHOro0 COCTOsIHUA B Jipyroe. BonopoiHas cBs3b.
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Yucrtele BemecTBa U cMecH. [lonsiTre 0 cMecu BelecTB. ['oMoreHHble U rereporeHHbie cmecu. CocTaB cMecei:
00BEMHAs ¥ MAacCOBAasl IOJIM KOMIIOHEHTOB CMECH, MacCOBasl JIOJISI TPUMECEH.

HucnepcHsie cucteMbl. [lorsTue o qucnepcHoit cucreme. JlucnepcHas ¢asa u nucriepcuoHHas cpena. Kimaccu-
(bl/IKaI_[I/ISI I[I/ICHepCHLIX CUCTECM. HOHSITI/IG 0 KOJJIOUOHBIX CUCTEMAX.

IIpakTnyeckoe 3ansaTne Nel.
Pemenue pacueTHbIX 3a7a4. PacueTsl MaccoBOM 107U (MAacChl) XUMUYECKOIO COETUHEHUS B CMECH.

Tema 1.4.

Bona. PactBopsi.
DIIEKTPOTUTHYECKAS
IHUCCOLIHAIUS

Conepkanue y4eOHOro MaTepHuaia

10

Bona. PactBopsl. PactBopenue. Bona kak pactBoputesnb. PactBopuMocTs BeriecTB. HackilieHHbIE, HEHACHI-
HIEHHBIE, TEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEH U TBEPIBIX BEUIECTB OT
pa3IUYHBIX (HAKTOPOB.

MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIMTUYECKAS] TUCCOIUALIMSA. DIECKTPOIUTHI U HEIJIEKTPOJIUTHI. CTENEHb 3JEKTPOIUTUUECKOMN AUCCOIra-
uuu. CHIbHBIC U Ci1a0ble 3JIeKTPOIUThI. OCHOBHBIE MOJIOKEHUSI TEOPUHU IIEKTPOJIUTUUYECKON JUCCOIMALIIH.
Kucnotel, o0CHOBaHUS U COJIM KaK 3JICKTPOJIUTHI.

N

JlaGopaTopHoe 3ansitue Ne2. [IpurotoBieHne pacTBOPOB pa3IMIHON KOHIIEHTPALTUH

(op]

Tema 1.5.
Knaccugukauus neop-
TaHUYECKHUX COCIUHE-
HUH U UX CBOICTBA

Copep:xanue yueOHOro MaTepuana

N

KucnoTel n ux cBoiictBa. KncinoTsl kak OJICKTPOJIMNTEI, UX KJ'IaCCI/I(l)I/IKaHI/Iﬂ 110 pa3JIMYHBIM IMIPU3HAKaM. Xumuue-
CKHE CBOMCTBa KHCJOT B CBETE€ TEOPHUU DICKTPOJUTHUECKOW aucconuanuu. OcoOeHHOCTH B3auMOJEHCTBUSA
KOHIICHTPUPOBAHHOW CEPHON M a30THOM KUCIOT ¢ MeTamiaMu. OCHOBHBIE CTIOCOOBI TOTYYECHHUST KUCIIOT.
OcHoBaHMs ¥ X cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KJIACCU(PHUKALNA 110 PA3INYHbIM MpU3HAKaM. Xu-
MHUYECKHE CBOMCTBA OCHOBAaHMI B CBETE TEOPUH DJICKTPOIUTHUECKON AMCCOUMAIK. Pa3noxkeHne HepacTBOpHU-
MBIX B BOZIe OCHOBaHMN. OCHOBHBIE CITOCOOBI MOTy4YEHHs] OCHOBAaHHIH.

Conu u ux cBoiictBa. Conu Kak 3ekTponuThl. Colu cpeHue, KUCible U OCHOBHbIE. XMMHUYECKHUE CBOMCTBA CO-
JIei B CBETE TEOPHUHM IEKTPOIUTHUECKOH Tuccormannu. CrocoObl MOTYYEeHUs CONEH.

Oxkcuapl 1 ux cBorictBa. CosieoOpa3zyronue u HecoseoOpasyronme okcuabl. OcHOBHBIE, aM(pOTEPHBIE U KUCIIOT-
HbIE€ OKCH/JIbI. 3aBUCUMOCTH XapaKTepa OKCHJIA OT CTENIEHH OKUCIIEHUS 00pa3yIoIlero ero Metauia. XuMHYeCcKue
CBONCTBA OKCHIOB. [losTyyeHne oKCuIoB.

o

Tema 1.6.
XUMUYECKUE PEAKIINU

Copep:xanne yueOHOTo MaTepuana

(o0}

Knaccudukanms xumudeckux peakiuii. Peakiium coemnHeHus1, pa3ioxeHus, 3amenienns, ooMeHna. Katanmuruae-
ckue peakiuu. OOpaTHUMble U HEOOpaTUMbIE peaki. |'OMOreHHbIE U TeTepOreHHbIe peakuu. DK30TepMUYe-
CKHE M dHJI0TepMUUecKre peakiuu. TemnoBoi 3¢ (deKkT XMMHUUeCKUX peakiuid. TepMoXxuMuyeckue ypaBHEHUSI.
OKHCINTENBHO-BOCCTAHOBUTENbHBIE peaklnu. CteneHb okuciaeHuss. OKUCIUTENb U BOCCTaHOBIEHHE. Boccra-
HOBUTENIb M OKHUCJIEHHE. MeToJl 3JeKTPOHHOro OajiaHca [Uisi COCTaBJIEHUS YPaBHEHUH OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUMI.

CKoOpoCTh XUMHUYECKUX peakiuid. [IoHsATHE O CKOPOCTH XUMHYECKUX PEAKIUA. 3aBUCUMOCTh CKOPOCTH XHUMUY e-
CKUX peaklHid OT pa3NMyHBIX ()aKTOPOB: MPHUPOIBI PEarPYIONINX BEIIECTB, UX KOHIICHTPAINH, TEMIIEPATYypPHI,
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IIOBEPXHOCTU COIIPUKOCHOBEHUS U UCIIOJIL30BAaHUSA KaTalu3aTOPOB.
OOpaTuMocTh XUMUYECKUX peakiuii. OOpaTuMble U HEOOpaTHMbIE PEaKIMU. XUMHUYECKOE paBHOBECHE H CIIO-
COOBI €ro CMEIEHMSL.

IIpakTnyeckoe 3ansaTHe Ne2.
CocraBieHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOIOM JIEKTPOHHOrO OajlaHca

IIpakTuuyeckoe 3ansitue Ne3.
VccnenoBanue BAMSIHUS PA3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIiH.

Tema 1.7.
Meramisl 1 HEMETAII-
JIBI

Coneprkanue y4eOHOro MaTepuaia

(o]

Mertamibl. OcOOEHHOCTH CTPOCHHSI aTOMOB U KpucTauioB. Puszndeckue cBoiicTBa MetayuioB. Kimaccudukarus
METAJUIOB 10 Pa3JINYHBIM MIPU3HAKAM. XUMUUYECKHE CBOMCTBA METAIJIOB. DJIECKTPOXUMHYECKUHN Psi/I HAMIPSKE-
HUH MeTajioB. MeTanioTepMus.

Koppo3sust MeTamioB: XxuMu4yeckasi ¥ dJEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTHU KOPPO3UH OT YCIOBUM OKpPY-
x)aromer cpenpl. Kimaccudukaiys Koppo3uu METAILIOB 0 pa3IMUHbIM Ipu3HakaMm. CriocoObl 3alTUThl METAJLIOB
OT KOPPO3UH.

O6mue cnocoOb! monydeHus: metamuioB. [louarue o Metanmyprun. CIiiaBbl YEpHBIE U LIBETHBIE.

Hewmeramnsl. OcobenHoctu crpoeHust atoMoB. Hemetasnibsl — mpocThie BEniecTBa. 3aBUCUMOCTh CBOMCTB Tajio-
T€HOB OT UX NoJioxkeHus B [lepronnueckoii cucreme. OKHCIUTENbHBIE 1 BOCCTAHOBUTENIbHBIE CBOMCTBA HEME-
TAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B PATY DJIEKTPOOTPHUIIATEIbHOCTH.

IIpakTuyeckoe 3ansitue Ned. Perienne skcriepiMeHTaIbHBIX 3a1a4 1o Teme «MeTais» 1 «HemeTanabny

Paznea 2. OPTAHUMYECKASA XUMUSA

28

Tema 2.1.

OCHOBHBIE TTOHSATHS
OPraHUYEeCKOW XUMHUH
U TEOPHS CTPOCHUS
OpPTaHHYECKHUX COCITH-
HEHUM

Coneprxkanne y4eOHOro MaTtepuasia

o

IIpeamer opranndeckoit xumuu. [IpupoaHbIE, HCKYCCTBEHHBIE U CHHTETUYECKUE OPraHMYECKUE BELECTBA.
CpaBHEHHE OPraHNYEeCKUX C HEOPTaHNYECKUMU BEILIECTBAMHU.

XHUMHUUYECKOE CTPOCHHE KaK IOPALOK COCIMHEHNS aTOMOB B MOJIEKYJIBI 11O BAJICHTHOCTH.

Teopus cTpoenus opranndeckux coeqnHeHnd A.M. bytinepoBa. OCHOBHBIE NIOJIOKEHUS TEOPUNA XUMUIECKOTO
crpoenusi. 3omepus 1 u3oMepbl. XuMuueckue GopMysibl 1 MOAETH MOJIEKYJST B OpPraHMUECKOW XMMUU.
Knaccugukanus oprannueckux Bemects. Kitaccudukanys BemecTs 0 CTPOSHUIO YIIIEPOIHOTO CKEJIeTa U Ha-
T1unio GYHKIMOHATIBHBIX rpymil. ['omonoru u romosnorus. Hauana Homenknarypsl [UPAC.

o

Tema 2.2. YrieBoao-
POZIBL U UX IIPUPOLHEIE
UCTOYHUKHU

Copep:xanne yueOHOT0 MaTepuana

(o0}

AJIKaHBI: TOMOJIOTHUECKUN Psijl, ©U30MEPUS U HOMEHKJIaTypa allkaHOB. XMMUYECKHe CBOMCTBA aJIkaHOB (MeTaHa,
JTaHa): TOPEHHE, 3aMELIEHUE, Pa3IoKEHUE, NeruIpupoBanue. [I[puMeHeHne alnkaHOB Ha OCHOBE CBOMCTB.
[uxnoankansl. ['oMoOrHYeCcKui psii © HOMEHKIJIATypa MUKJI0ATKAHOB, UX obmmas hopmyna. Mzomepus 1ukito-
AJIKAHOB: MEXKJIaCCOBast, yrIIepoAHOro ckeneta. [lomydenue u gpusnueckue cBOMCTBA IUKIOATKAHOB. X UMHYe-
CKHME CBOMCTBA IIUKJIOAIKaHOB. [I[pumenenue.

ATnKeHbl. DTUJIEH, €T0 MOJIy4YeHUe (JIEernIpUpOBaHUEM 3TaHa, ICMOJIMMEpPU3alUeil MoIU3TUIIeHa). ['oMmonoruye-
CKHU PsiZ, ©U30MEPUs, HOMEHKJIaTypa aJIKCHOB. XMMHYECKHE CBOMCTBA 3TUJICHA: TOPEHUE, KAUECTBEHHBIC PEakK-
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uu (obecrBeUrMBaHNE OPOMHOI BOJIBI M pacTBOpa NEpMaHTaHaTa KaJusl ), TUApaTanus, moaumepusanus. [Ipu-
MEHEHHE dTUJICHA HA OCHOBE CBOMCTB.

Huensl. [lonsaTHE 0 JUEHAX KaK yriIeBOAOPOAax C ABYMS ABOMHBIMU CBSI3AMU. CONpPsHKEHHBbIE TUEHBL. XUMUYe-
CKue cBoiicTBa OyTanuena-1,3 u nuzonpeHa: odecrBednBaHue OPOMHOM BOJBI M MTOJIMMEPU3ALIUS B KAYIyKH.
AnxuHbl. AuetnieH. XMMHUECKHUE CBOICTBA alleTUIIeHA: FropeHue, obecliBeunBaHuEe OPOMHOI BOJIbI, TPUCOETH-
HEHUE XJI0POBOJOpoia U ruaparanus. [[puMenenue aleTuineHa Ha OCHOBE CBOMCTB. MexXKiaccoBasi M30MEpPHUs C
ankanueHamu. [logydyeHue aneTuieHa NupoIu30M MeTaHa U KapOUAHBIM CIIOCOO0OM.

Apensl. benzon. Xumudeckue cBoicTBa O€H3051a: TOPEHUE, PEAKIIMY 3aMELIEHU (raJIoT€HHPOBAHNUE, HUTPOBA-
Hue). [IpumeHnenne 6eH301a Ha OCHOBE CBOMCTB. I'oMonorudeckuii psjg apeHos. Tonyon. HutpoBanue Tosyorna.
Tporun. [IpupoaHsle NCTOYHHUKYN YriIeBOAOPOAOB. IIpupoaHbIi ra3: cocTas, IPUMEHEHHUE B KAYECTBE TOIUIMBA.
[TomyTHbIi HeTAHOI ra3, ero nepepadorka. Hedgts. CocraB u nepepadotka nedru. [leperonka nedgru. Hedre-
poAyKThl. OKTaHOBOE YHMCII0 OEH3UHOB.

JlaGopaTopnoe 3ansTue. [losyueHue dTHiIeHA U U3yYCHHE €T0 CBOICTB 4
Tema 2.3. Kucnopoa- | Coxepkanue yueOHOro Marepuasia 14
cogepxkamue opranu- | Crnuprsl. [lonmydenue sTaHoma OpOKEHUEM TIIIOKO3bI U TUpaTaluel dTUiIeHa. [ MApOKCUIIbHAS TPYIIa KaK 10

YCCKUEC COCANMHCHUA

¢dbynkunonanbpHast. [loHsATHE O IPeIeNbHBIX OJJHOATOMHBIX CITUPTaX. XMMUYECKHE CBOWCTBA 3TAaHOJIA: B3aUMO-
JeiicTBUE ¢ HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(DUPOB, OKUCIEHUE B anbjeru]. [Ipumenenue stano-
J1a HA OCHOBE CBOWMCTB. METHIIOBBII CIIUPT U €r0 UCIIOIb30BAHUE B KAYECTBE XMMHUYECKOTO ChIpbs. TOKCHUYHOCTH
METaHOJIa ¥ MTpaBHUJIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ HUM.

MHoroatomHusble cnupThl. I30MepHs 1 HOMEHKJIaTypa IpeiCTaBUTeNel ABYX- U TPEXaTOMHBIX cniupToB. Oco-
OEHHOCTH XMMHUYECKUX CBOMCTB MHOI'OaTOMHBIX CITUPTOB, UX KadecTBEHHOE OOHapyxeHue. OTaenbHbIe Ipe/-
CTaBUTEINHU: ATUJICHTJIUKOJb, TJINLEPHUH, CIOCOOBI MX MOJy4EHUs, IPAKTUYECKOE TPUMEHEHHE.

®enoin. Puznyeckre U XUMHUYECKUE CBOIcTBa (eHoIa. B3anMHoe BiIMsHUE aTOMOB B MOJIEKyJIe (peHoIa: B3au-
MOJIEWCTBUE C TUAPOKCUIIOM HATpHsI U a30THOU KucaoToi. [Ipumenenue peHona Ha OCHOBE CBOMCTB.
Ansnerunsl. [lonstue o0 anpaeruaax. AnbaeruaHas rpymnmna kak GyHKunoHanbHas. @opManbaeru u ero cBoi-
CTBa: OKHUCIIEHNE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYIOIINM cniupT. [losydenne anb-
JIETU/I0B OKUCIIEHHEM COOTBETCTBYIOMIMX crupToB. [lonukonneHcanus popmanpaeruia ¢ henoaoM B peHoI0-
dbopmanpreruaayo cmoiy. [Ilpumenenue ¢popmainbaeruaa Ha OCHOBE €ro CBOWCTB.

KapOonoBsie kucnotsl. [Tonstre o kapOOHOBBIX kucinoTax. KapOokcuinbHas rpyma kak ¢pyHKIroHaidbHas. [ o-
MOJIOTUYECKUH PsIJT IPEJIENbHBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydeHre kapOOHOBBIX KUCIOT OKHUC-
JICHUEM aJlbJCTH/I0B. XUMHUYECKHE CBOMCTBA YKCYCHOW KHUCIIOTHI: OOIME CBOMCTBA C MUHEPAJIbHBIMH KHCIOTA-
MU U peakuus stepuduxanyu. [IppmMeHenrne yKCycHOM KUCIOTHI HA OCHOBE CBOMCTB. BhIciine xupHbIe KUCIIO-
ThI Ha IPUMEpPE MAITbMUTHHOBOM U cTeapuHOBON. MHOro0oOpa3ue KapOOHOBBIX KUCIIOT (IaBeeBasi KUCIOTa Kak
JIByXOCHOBHAs1, aKpUJIOBasi KUCJIOTA KaK HempeaeabHas, OEH30iHas KUCIO0Ta KaK apoMaTHJecKast).

Croxuble 3¢upsl 1 xupbl. [lomyuenne cioxHbIX 23QUpoB peaxiuei srepudurannu. CioxxHbie 3QUPBI B TPUPO-
1e, ux 3HadyeHue. [IpuMeHeHne cioXHbIX 3()UpOB HA OCHOBE CBOMCTB.
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Kupsi kak crnoxxkabie a¢upsl. Kitaccudukamnms sxupoB. XUMHUYECKHUE CBOWCTBA KUPOB: THAPOJIA3 U THIPUPOBa-
HHUE KUJKUX KUPOB. [IpuMeHeHne ,upoB Ha OCHOBE CBOMCTB. MbLia.

VYrneBoabl. YTiieBobl, UX Kiaccupukaius: MoHocaxapuisl (TI0K03a, (pyKTo3a), 1ucaxapubl (caxaposa) u
noyircaxapusl (Kpaxmani U 1eJUTI0103a).

I'1rox03a — BeecTBO ¢ IBOMCTBEHHOM (PYHKITMEH — aJIbIETUAOCTIHPT. XUMUUYECKHE CBOMCTBA TTIOKO3bI: OKHC-
JICHUE B TTFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIGHHE B COPOUT, CIUPTOBOE OpokeHue. [[puMeHeHne TIoKo3bl Ha
OCHOBE CBOWCTB.

CrpoeHue U XUMHUECKHE CBOMCTBA caxapo3bl. TeXHOIOTHYECKUE OCHOBBI POU3BO/ICTBA CaXapO3bl.

Kpaxman. Ctpoenue mosexyibl. @u3ndeckue 1 XUMHUYECKHE CBOMCTBA, HaX0KCHHE B IIPUPOJIE U OHOoJIornye-
ckas pousib. [IpuMeHenue.

Henmonoza. Ctpoenue, pusnueckue 1 XUMUYECKUE cBoKcTBa. HaxoxkieHue B mpupojie 1 OMOI0orudecKas poib.
[Ipumenenue. CpaBHEHUE CBOMCTB Kpaxmasa U LEUII0JI03bI.

3HaueHue YIrIeBOI0OB B )KUBOU MPUPOJE U KUIHU YEITOBEKA.

IIpakTuyeckoe 3ansitue Ned. [TosyueHne yKCycHOM KHCIIOTBI M U3yYEHHUE €€ CBOMCTB.

IIpakTuyeckoe 3ansiTe Ne6. PacTBOpUMOCTD JKMPOB, JOKA3aTENLCTBO UX HEMPEIEIBbHOr0O Xxapakrepa. OMblie-
Hue xKupoB. CpaBHEHNE CBOMCTB MbUIA U CHHTETUYECKUX MOIOIIUX CPEJICTB

Tema 2.4. Azotconep-
JKalaue OpFaHI/ILIGCKI/Ie
coeaunenus. ITomume-

pBI

Copep:xanne yueOHOTo MaTepuana

o

Awmunbl. [TorsitTue 06 aMuHax. AHUIIMH, KaKk OpraHndeckoe ocHoBaHue. [lomydyenne aHnInHA U3 HUTPOOESH301A.
[IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHUCIOTEL. AMUHOKHCIIOTHI Kak aM(oTepHble MU YyHKIIMOHATbHBIE OpraHUYEeCKUE COeTMHEHUs. XUMHUUe-
CKH€ CBOMCTBA aMUHOKHUCIIOT: B3aUMOICHCTBHE CO MIEI0YaMU, KUCIOTaMU U JIPYT C APYToM (peakiius MOJIUKOH-
)IGHC&HI/II/I). HGHTI/IJIHEISI CBA3b U ITOJIUIICIITUBI. HpI/IMeHeHI/Ie aMHHOKMCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunasi, BTOpUYHAS, TPETUYHAS CTPYKTYPHI O€TKOB. XMMHYECKHE CBOMCTBA OEIKOB: TOpEHUE, IeHA-
Typauusi, TUIPOJIN3, IBETHbIE peaklnuu. buonornyeckue QyHKINKN OEIKOB.

OCHOBHBIE MOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COeIMHEHU. MOHOMED, OIMMeEp, MOTYyYeHUE TOJTMMEPOB
peaxuneﬁ MOJIMMEPHU3AHN 1 TTIOJTMKOHACHCAIWH, CTCIICHD ITOJIMMEpU3alu, CTPYKTYPHOC 3BCHO. Twuner monu-
MEpHBIX LIETICH: TMHENHbIE, pa3BETBIECHHBIE, CIIUTHIE.

[Tnactmaccel. TepMorutacTHUHbBIE U TEPMOpEaKTUBHBIC TIacTMacchl. [IpeacraBurenu miactmace. Bomokna, nux
knaccudukanus. [Tomyuenue BonokoHn. OTaenbHbIe TPEICTABUTEN XUMUYECKUX BOJIOKOH. Kaydyku HaTypaib-
HbIM U CHHTETHYECKHE. BylKkaHu3alus Kaydyyka, pe3uHa.

o

CamocrositesbHast padora. [loaroroBka K 3K3aMeHy

IIpoMe:RyTOYHAsA aTTeCTALMA — 32a4eT C OLIEHKOM

Bcero:

72
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Jli XapakTepUCTUKH YPOBHS OCBOCHMS yU€OHOT0 MaTepuaa UCIONb3yIOTCS CIeAyIoIne 0003HaYeHHUS:
1 — o3HaKOMUTENBHBIN (Y3HABAaHHE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pa3sily, MHCTPYKLUHU WIIH 110/ PYKOBOJCTBOM)
3 — MPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIIbHOE BBINIOJIHEHHE JCATEIbHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOU JUCITATLTAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanmzanus mporpaMmbl JUCHUTUIMHBI TPEOyeT HaTHUUs y4eOHOro KabuHeTa «DKOJIOTH-
YECKUX OCHOB MTPHPOJIOTIOIB30BAHUSY.

O6opynoBanue y4eOHOT0 KaOUHETa:

- HATJISAHBIC TOCOOUS (KOMIUICKTHI YIEOHBIX TaOHIl, TUIAKATOB, MOPTPETOB BBIIAIONTHX-
Csl YUCHBIX),

- XUMUYecKas mocyna,

- XUMHYECKHE PCaKTUBEI.

- ”H(pOPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

- DKPaHHO-3BYKOBBIE TTOCOOUS;

- OuOMoTeuHbIN HOH.

3.2. UndopmanuonHoe odecnieueHne 00ydeHmsl.

Ilepeuennb pexkoMeHayeMbIX Y4eOHBbIX U31aHuil, UHTepHeT-pecypcoB, I0MOJHUTEIb-
HOM JIUTEPATYpPbI

OcCHOBHBIE HCTOYHHUKH

1. Epoxun FO.M. Xumus i npodeccuii U CenuanbHOCTEH TEXHUUECKOTO U €CTECTBEH-
HO-Hay4yHOTro npodwuieit: ans cryn. yupexaenuit CI10 / FO.M. Epoxun, U.b. KoBanepa. — 8-
u31., cTep. - M.: M3narenbckuii eHTp «Akanemus», 2021. — 496 c. ISBN 978-5-4468-9909-8

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Opranunueckas xumus: yueOHuk: [12+] / HW.IL SxosneB, E. B. Kysaena,
E. B. ®enoposa [u ap.] ; mox pen. U. I1. AAkosnea. — Mocka: Jupekr-Menua, 2022. — 312 c.:
WL, CXEM., TaOJI. — Pexum JIOCTYyTIA: 1o [MOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=683112

2. BacwokoBa, A. T. Amnamutuyeckas xumusi: ydeObnuk / A.T.Baciokosa,
M. /1. Benensimuaa. — 4-e m3n. — Mocksa: Jlamkos u K°, 2024. — 156 c.: un., tabu., cxem. —
(YueOHble wu3maHus Juid  BY30B). — Pexum goctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=709878

3. benaBun, M. }0. 100 6anoB Mo XMMHMU: yYUMCs peliaTh 3a/lauu: OT MPOCTHIX 10 ca-
MBIX CIIOXHBIX: yueOHOe mocodue: [12+] / U. 0. benasun, B. I1. Cepreea; nmox pen. B. B. He-
rpedenkoro. — 31. u3A. — Mocksa: Jlaboparopus 3nanuii, 2022. — 259 c¢. — Pexxum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=690613

DJIeKTPOHHbBIE H31aHNs (3JIEeKTPOHHbIE pecypchl):
1. Poccuiickuii 0Opa3oBaTenbHbI mopTan  WWw.edu.ru

3.3. Ilpu peanmsanuu 0Opa30BaTEIHHON MPOTpaMMBbl B KOJUIEDKE TMPUMEHSIOTCS AJICK-
TPOHHOE 00y4YeHHUE U JUCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTHH

Jlis mpoBeneHusl ayAUTOPHOM M BHEAayIWTOPHON KOHTAaKTHON pabOThl MCHOJIB3YHOTCS
TEXHOJIOTUH BUJCOKOH(EPEHIICBSI3H.

Jlns mpoBeJieHUs BCeX BHUJAOB 3aHATUH MCIONB3YETCS 3JEKTPOHHAs MH(OPMAIIMOHHO-
oOpa3oBaTenbHas cpesia Bys3a.

4. KOHTPOJIb Y1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEGHOM JUCIHUTLIMHBI

KOHTpO.HL H OLCHKa PE3YyJIbTATOB OCBOCHUA NUCHUINIMHBI OCYHICCTBIIACTCA IperioaaBa-
TEJIEM B MPOLECCE NMPOBEACHUA IMPAKTUICCKUX 33H$ITI/II71, TECTUPOBAHMA, HA 3a4CTE C OHGHKOﬁ.
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Pe3yabTaThl 00yueHust
(ocBOeHHbIE YMEHMSsl, yCBOEHHbIE 3HAHUSA)

®opMBbI U METOBI KOH-
TPOJISl X OLICHKH pe-
3yJbTATOB 00YUECHUSI

B pe3yibTate ocBOCHHMS AMCHUILUINHBI 00y4YaIOLIMICA 10/IKEH YMeTh:

® Ha3bIBaTh: U3yUEHHBIE BEIIECTBA [0 TPUBUAIILHON WIIM MEXIAYHAPOIHOU
HOMEHKJIATYPE;

® ONpEIENTh: BAJIECHTHOCTh M CTENEHb OKUCIIEHUS XUMHUYECKUX DJIEMEH-
TOB, TUI XUMHUYECKOM CBSA3U B COEIMHEHUSX, 3aps] NOHA, XapaKTep Cpebl
B BOAHBIX pacTBOpax HEOPraHMYECKUX U OPraHUYECKUX COEIWHEHUH,
OKHCIIUTENb W BOCCTAHOBUTEb, NMPUHAMIEKHOCTh BELIECTB K pa3HbIM
KJIacCaM HEOPraHWYECKUX U OPTraHUYECKUX COECIUHEHUI;

® XapaKTEepU30BaTh: JJIEMEHTHl MaJbIX NEPUONOB MO WX IOJIOKEHUIO B
[Mepuoamueckoit cucreme /I.M1.Mennaeneea; o0mue XuMHIECKHAE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKHUX U OpraHuYe-
CKHX COEJIMHEHUI; CTPOEHUE U XMMHYECKHE CBOMCTBA M3yYEHHBIX Heopra-
HUYECKUX U OPraHUYECKUX COCAUHEHU;

® O0BACHATH: 3aBUCHMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS,
MPUPOZy XMMHUYECKOW CBSI3M (MOHHOM KOBaJIGHTHOHM, METANTMYECKON W
BOJIOPOJHON), 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIMH U MOJIO0KEHHUE
XHUMHUYECKOTO PAaBHOBECHSI OT PAa3IMYHBIX (PaKTOPOB;

® BBIOJHATh XUMUYECKUH 3KCIEPUMEHT: IO PACIIO3HABAHUIO Ba)KHEU-
IIMX HEOPTaHUYECKUX U OPraHUYECKHUX COEIUHEHUN;

® TMPOBOJHUTH: CAMOCTOATEIbHBIA MOUCK XUMUYECKOW WH(POpPMAIUHU C HC-
MOJIb30BAaHUEM DPA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JIAHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

® UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIIOTUH JJIsi 00pabOTKU U Mepeaadn
XUMHYECKON HH(OpPMAIIMY U €€ MPEICTAaBICHNS B Pa3IMYHBIX opMax;

® CBs3BIBaTh: M3YYEHHBIH MaTepHal CO CBOEH NMpOopeCCHOHATBHON aes-
TEIbHOCTBIO;

® pemath pacyeTHHIE 337a9H 0 XUMUYECKUM (POopMyJiaM B YpaBHEHUSIM;
® UCMOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOH aesi-
TEJIbHOCTHU U MOBCEIHEBHOM KU3HU:

e ISl OOBSCHEHHS XWMHUYECKHX SIBIICHUH, MPOUCXOISANINX B TMPHUPOJE,
OBITY M Ha IPOU3BOJICTBE;

® OIpejeNeHns] BO3MOXHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPAILICHUN B
Pa3IMYHBIX YCIOBUSX U OLIEHKHU UX MOCIIE/ICTBUN;

® SKOJOIMYECKH I'PaMOTHOTO MOBEJCHHS B OKpYXKalOLIeH cpene;

® OIICHKM BJIMAHUS XMMHUYECKOTO 3arps3HEHUs] OKPY’Karollel cpelibl Ha
OpraHu3M YeJIOBEKa U APYTHE KUBbIE OPraHU3MBbI;

e (e30macHOro oOpaleHusl ¢ TOPIOYMMHU M TOKCUYHBIMHM BEILECTBAMH U
71a0b0paTOPHBIM 000PYAOBAHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 33JJaHHOW KOHILIEHTpAlMU B OBITY M Ha Mpo-
U3BOJICTBE;

KPUTHUYECKON OLEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(POpMAIMH, MOCTY-
MAILIEH U3 pa3HbIX HICTOYHUKOB.

B pe3yabTare ocBOeHUsI TUCHUNIUHBI 00y4alOUIUIACS 10/KEH 3HATD!

® CMBICJI TIOHSATUH: BEIECTBO, XUMUYECKUH 3JEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEJIbHbIE aTOMHAsi U MOJIEKYJISIpHAsi MacChl, MOH, aJNIOTPOMHS, U30-
TOMbI, XUMHUYECKasi CBS3b, JIEKTPOOTPULIATENIbHOCTb, BaJE€HTHOCTb, CTE-
NeHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHbIN 00beM ra3000pa3HbIX
BEIIIECTB, BEIIECTBA MOJEKYISIPHOIO U HEMOJEKYJSIPHOTO CTPOEHHS, pac-
TBOPBI, DJIEKTPOIUT U HEIIIEKTPOIUT, DIEKTPOIUTHUYECKAST THCCOIUAITHS,
OKHCJIUTENb M BOCCTAHOBHTEIb, OKHCIEHUE U BOCCTAHOBIICHHE, TEIIOBOU

KoHnTponbHbIE paboThI
TectupoBanue
3aueT ¢ OLUEHKOM

KonTponbHbie paboTh
TectupoBanue
3aueT ¢ OLEHKOM
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3¢ eKT peakluu, CKOPOCTh XUMHUECKON peakluu, KaTajau3, XUMHYECKOe
paBHOBECHE, YIJIEPOJIHBIA CKeJNeT, (PyHKIMOHAJIbHas Tpymmna, U30MepHs,
TOMOJIOTHS;

® CMBICJI OCHOBHBIX 3aKOHOB XMMHHU: COXPAaHEHHS MACCHI BEILECTB, ITOCTO-
STHCTBA COCTaBa BellecTs, [lepuonnuecknii 3akon .. Menneneena;

® OCHOBHBIE TEOPHUH XHUMHHU: XUMHYECKOH CBS3H, DIEKTPOIUTHYECKOU
JMICCOIMAIINH, CTPOCHUS OPTraHWYECKUX U HEOPTaHWUYECKHX COeIMHEHUN;

e Ba)KHeHIINe BCIICCTBA U MAaTCpHAJIbI: BaKHEHIIINEe MeTalabl U CIIJIaBBbI,
CepHas, COJIsIHAsA, a30THAsI U YKCYCHAasi KUCJIOThI; OJaropoaHble ras3bl, BOJO-
PO, KUCIOPOJ, TaJIOTeHbI, LIEJIOYHbIE METaJIbl; OCHOBHbBIE, KUCIOTHBIE U
aM(pOoTepHble OKCHUIBl M TUAPOKCHUIBI, LIEIOYM, YIIECKUCIBIA U yrapHbIN
raspl, CEpHUCTHINA Ta3, aMMHaK, BOJa, MPUPOIHBIN ra3, METaH, 3TaH, ITH-
JIeH, alleTHIeH, XJIOPHU/ HaTpus, KapOoHAT U rHIpoKapOOHAT HATpUs, Kap-
OoHaT 1 ¢ocdar KampIusa, OCH30J, METAHOJ W ATAHOJ, CJIOKHBIC (UPHI,
JKUPBI, MbLIIa, MOHOCaxapuibl (TJIF0K03a), MoTucaxapuasl (Kpaxman v 1ed-
JF0JI032), AHWIMH, aMUHOKHCIIOTHI, OCNIKH, UCKYCCTBEHHBIE U CHHTETHYE-
CKHE BOJIOKHA, Kay4yKH, TUIACTMACCHL;

® BKJIQJ POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX, OKa3aBIIMX HauOOIbIIee
BJIMSIHUE HA PAa3BUTHE XHMHUHU.
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