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1. MACIIOPT PABOYEM NPOT'PAMMBI YYEFHOM JUCHUATIJIMHBI
Xumus
1.1. Ob6aacThr NpUMEHEHHs] IPOTPaAMMBbI
PaGouass mporpamMma yd4eOHOW AWCIMIUIMHBI SIBISCTCS YaCThIO IPOTPAMMBI  ITOJITOTOBKH
cnenuanucToB cpearero 3BeHa (manee IMTICC3) B coorBerctBur ¢ ®PI'OC mo cnenuanbroctu CITO
23.02.03 Texnuueckoe 00CITy)KMBaHUE U PEMOHT aBTOMOOMIIBHOTO TPAHCIIOPTA.

MecT0 y4eOHOM TUCHMILUIMHBI B CTPYKTYpPe OCHOBHOM NpPo(deccHoHaILHOH 00pa3oBaTebHOI
NpoOrpaMmsl.

VYyeOHast AUCHUIUIMHA «XUMHUS SBISIETCS Y4eOHBIM MPEIMETOM IO BBHIOOPY U3 00s3aTeabHON
npeamerHoir obnactu  «EctectBennble Hayknm» @PI'OC cpemnero obmero o6pazoBanus. B
npodeccHOHANbHBIX ~ 00pa30oBaTeNbHBIX  OpraHU3alusAX, peaJu3ylIIux  o0pa3oBaTelbHYIO
nporpaMmy cpennero oomero oopazosanus B npenenax ocsoenus OITOII CIIO na 6a3e 0CHOBHOTO
oOuiero oopazoBanus, yueOHasi IUCHUIUIMHA «XHUMHUS» U3ydaeTcsl B 0011e00pa30BaTeIbHOM IIUKJIE
yaebnoro OITOII CITO na 6a3e ocHOBHOTrO 00I1Iero 00pa3oBaHus C MOJYYSHUEM CPEIHETO 00IIero
obpazosanus (IIIIKPC, IIIICC3).

1.2. lleau 1 32124 y4eOHOI AMCHUILUINHBI - TPeOOBAHMSA K Pe3y/IbTaTaM OCBOEHHMS y4eOHOIi
AUCHUILINHBI:
OcBoenue conepxanus y4eOHON AUCIUTUIMHBI « XUMUsD», 00ECIIEYBACT JOCTUKEHUE
CTYJICHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

JUYHOCHHBIX:
—— YyBCTBO TI'OPAOCTH U YBaXXCHUSA K UCTOPUM U JOCTHIKCHUSAM OTCUYECTBEHHOW XMMHYECKOW HAYyKH;
XMMHUYECKH TPAMOTHOE IOBEJCHHE B NPOPECCUOHATIBHON AEATENbHOCTH U B OBITY IPHU OOpaIleHUuU C
XUMHUYECKHMH BEIIECTBAMU, MATEPUAIAMH U IIPOLECCAMU;
—— TOTOBHOCTh K IHPOJOJDKEHHIO OOpa3oBaHMs U IOBBIIIEHUS KBaTU(PHUKAMU B H30paHHON
poheCCHOHATLHOMN IEATETFHOCTH i 00 BEKTHBHOE OCO3HAHUE POJIM XUMHUYECKIX KOMIIETEHIIMNA B 3TOM;
—— YMEHHE UCIOJIb30BaTh JOCTHKECHHS COBPEMEHHOM XMMHWUYECKOW HAYKM U XMMHUYECKUX TEXHOJIOTUU
JUIS TIOBBIIIEHHUSI COOCTBEHHOTO HMHTEJUIEKTYalIbHOIO Pa3BUTHS B BBIOpaHHON mpodeccuoHaIbHOM
JEeATEIbHOCTH;
MemanpeomMemnpix:
—— HCIOJIb30BaHUE PA3IUYHBIX BUJIOB II03HABATEIbHOMN AEATENBHOCTH U OCHOBHBIX MHTEILIEKTYaIbHbIX
orneparuii (MoCTaHOBKY 3a/1a4u, OPMYJIUPOBAHUS TUIIOTE3, aHAJIN3a U CUHTE3a, CPABHEHM I, 0000IeHMS,
cHCTEeMaTHU3allii, BBISBJICHUS MPUYUHHO-CIIECACTBEHHBIX CBSA3€H, MOMCKA aHAIOToB, (HOPMYyITUPOBAHHUS
BBIBOJIOB) JUIsl pELIEHMSI IOCTaBJICHHOM 3aa4u, IPUMEHEHNE OCHOBHBIX METO/I0B ITO3HAHUS
(HabJyroIeHMsI, HAYYHOTO SKCIIEPUMEHTA) JUJISl U3YyYEHMs Pa3IUYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U
MIPOLIECCOB, C KOTOPBIMU BO3HHUKAET HEOOXOIUMOCTDh CTAIKUBATHCS B podecCHoHaIbHOU cdepe;
—— HCHOJb30BaHMWE DPA3TUYHBIX HCTOUYHUKOB JUIs TOJNYyYEHHUs XMMHUYECKOH HH(oOpMaluu, ymeHue
OLICHUTH €€ JIOCTOBEPHOCTD I JOCTUKEHHSI XOPOILIUX PE3yJIbTaTOB B po(decCuoHaIbHOU cdepe;
npeomemmuuix:
—— c(OpPMHUPOBAHHOCTh MPEACTABICHUII O MECTe XHMHUU B COBPEMEHHON Hay4HON KapTHHE MUDA;
MOHMMaHHE POJIM XUMHUHU B (POPMUPOBAHUH KPYro30opa U (PyHKIIMOHAIBHOM TPAMOTHOCTH YeJIOBEKa IS
penIeHus NPaKTUYECKHX 3a]1a4;
— BJIQJICHHE OCHOBOIIOJATAIOIMIMMHU XUMHYECKMMH IIOHATUAMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XMMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW;
—— BJIQJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIMH B XUMHHU: HAOIIOJEHUEM,
ONMCAaHUEM, HU3MEpPEHHEM, OKCIIEpUMEHTOM; YyMeHue o0pabarbiBaTh, OOBACHATH PE3YIbTAThI
MIPOBE/ICHHBIX OIBITOB M JI€JaTh BBIBOJIbI; TOTOBHOCTh M CHOCOOHOCTB MMPUMEHSATH METO/IbI IIO3HAHUS TIPU
pelIeHNN IPAKTUYECKNX 3a/1a4;
— c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHbIE OLIGHKM W TMPOM3BOJIUTH pacyeThl IO
XUMHYECKUM (popMysaM U ypaBHEHUSIM;
—— BJIaJICHHE MTPaBUJIAMU TEXHUKH 0€30MaCHOCTHU MPHU UCIOIb30BaHUU XUMUYECKUX BEILECTB;



— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMIO3HMIIMM TI0 OTHONIEHUI0O K XWMHUYECKOW WH(POPMAIIHH,
HOHy‘laeMOﬁ N3 pa3HbIX HCTOYHHUKOB.

1.4.Be11y11me NeAarort4eCKue TEXHOJIOruu, MCloJIbL3yeMbI€ IpenoaaBaTe/ieM:

PaGouas mporpamma mpeaycMaTpUBaeT UCIOIBL30BaHUE TPEIIOIaBaTeIeM TEXHOJIOTHH JINYHOCTHO —
OpPUEHTUPOBAHHOTO 00pa30BaHusl, HHPOPMAIIMOHHBIX TEXHOJIOTUN, TEXHOJIOTUU POEKTHOM
JeSATEIbHOCTH, KOMIETEHTHOCTHBIN MOAXO/I.

1.5. PexomeHyeMoe KOJINYECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI THCIHHUIIJIMHbBI:
MaKCHUMaJlbHOW y4eOHO#M Harpy3ku oOydvaromerocss 115(60/55) wacoB, B TOM uuce:

00s3aTeNIbHONW  ayJMTOPHOW yueOHO#M Harpy3ku oOyuaromierocs 78(40/38) wacos;
CaMOCTOSITeNIbHOU paboThl oOyuaromierocss  37(20/17) gac.



2.1.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOUIUCIIUILIMHBI
O0beM y4eOHOM TUCHMILIMHBI U BH/ABI y4eOHOI padoThI

Bup yueOdHoii paGoTbl

0O0BeM yacoB

MaxkcumajibHasi ydeGHast Harpy3ka (Bcero) 115(60/55)
OG6si3aTeapHAast ayAUTOPHAs yuyeOHasi HArpy3Ka (Bcero) 78(40/38)
B TOM YHCIIE:

71a00paTOPHBIE 3aHSITHS

MPaKTHYECKUE 3aHATHS 20(10/10)
CamocTosiTeTbHAsI padoTa 00y4aronierocs (Bcero) 37(20/17)
B TOM YHCIIE:

BHEayIUTOpHAas CaMOCTOsITeIbHAs paboTa 37(20/17)

IIpomesxyrouHas arrecranus B popme AupPepeHIHPOBAHHOIO 3a4eTa




2.2. TeMaTH4ecKknii IJIaH M COEPKAHNE YIEOHOH JUCIUTLIMHBI « XHMHU»

HaumeHoBaHue pa3esnoB U TeM Copaep:xanue y4eOHOIro MaTepHnaJia, JIaopaTopHbIe H NIPAKTHYECKHE PAadOThI, O0Bem Ypogensn
caMoCTOfAATe/IbHasI padoTa 00y4alonuxcs 4acoB OCBOCHUS
1 2 3 4
Brenenne Hayunble MeTO/bI MO3HAHUS BEIECTB U XMMHUYECKUX sIBIEHUH. Poib 3KkcriepuMeHTa U TEOpuU B 1 2
XUMHUH. MoOJenupoBaHNe XHMHUYECKHX IPOIECCOB.3HAUCHNE XMMHHU TIPH OCBOCHUM Ipodeccuit
CIIO u cnennanpHOCcTe#t CIIO TexHUUECKOTOo PO NpoPecCHOHATEHOTO 00pa30BaHMs.
I cemecTp 40
Paznen 1. OBIIAS U HEOPTAHNYECKAS 44
XUMMUsI
Tema 1.1. OCHOBHBIC NOHATHSI K 3AKOHBI XMMHH 4
Tema 1.1.1.0OcHOBHBIE TIOHATHS XUMUHU. OcHOBHBIE IOHATUSA XUMUH. 2 2
BemectBo. AToM. Monekyna. Xumudeckuil anemeHT. Amutotponus. [IpocTelie U cinoxHble
BemmecTBa. KauecTBeHHBII M KOMMYECTBEHHBIH COCTAB BEIIECTB. XMMUIECKHE 3HAKH U (POPMYIIBL.
OtHocuTenbHBIC aTOMHAs M MOJIEKYJIsipHast Macchl. KonnyecTBo BemmecTsa
Tema 1.1.2.0cHOBHBIE 3aKOHBI XUMUHU. OCHOBHBIE 3aKOHBI XUMHH. 2 2
CrexuoMerpus. 3aKOH COXpaHEHHS MacChl BELIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTB
MOJIEKYJIIPHOM CTPYKTYpBI. 3aKOH ABOTajipo U CIEACTBUS UX HETO.
PacuerHble 3a/1a4M Ha HAX0XKICHUE OTHOCUTEIFHON MOJIEKYIAPHON MacChl, ONpeeeHIe
MacCOBOM JOJIM XUMHUYECKHX JIEMEHTOB B CJI0XHOM BEIECTBE.
JemoHcTpanuu. Mojenu aToMOB XHMHUYECKHX 3JIEMEHTOB. MOJAENH MOJEKYyl HpPOCTHIX H
CIIOKHBIX BelecTB (mapoctepkHeBsle U CTroapTa—bpurie6a). Kommeknns npocThIX U CIOXKHBIX
BemecTB. Hekoropele BemecTBa KonmdecTBOM | Monb. Mogenb MOJISIPHOTO 00beMa Ta3oB.
Amorponus docdopa, KHCIOpoa, OJI0BaA.
popunbHble U NPOPecCHOHAIBLHO 3HAYMMbIE 3JJIEMEHTBbI COJepP:KAHMA.AJUIOTPOIHbIE
MonuuKaIK yriaepona (anmas, rpadur), Kuciaopoaa (KACIOpO, 030H), oioBa (cepoe U Oeroe
0110B0). [ToHsITHE 0 XMMUYECKON TEXHOIOTHH, ONOTEXHOJIOTHH ¥ HAHOTEXHOJIOTHH.
CamocTosiTe1bHasi padoTa 00y4YaroLuXCcs 3
buorexHonorus u reHHas nHxeHepus - TexHosoruu XXI Beka. HanoTexHosoruskax
NIPUOPUTETHOE HAIIPaBJICHUE Pa3BUTUSI HAYKH U ITPOU3BOACTBa B Poccuiickoit denepanuu.
CoBpeMeHHbBIE METOABI 00€33apaXMBAHNS BOJHI.
Tema 1.2. Ilepuoanyeckuii 3axon u Ilepnognyeckasn 5
cucreMa xuMudeckux 3jemMeHToB .. MenaeneeBa
U CTPOEHHE ATOMA
Tema 1.2.1. Ilepuonnyeckuii 3akon /.M. Menaeneesa. Ilepuoguueckuit 3akon .M. MengeneeBa. Otkpeitue .M. MenneneeBbim Ilepuoguueckoro 1 2
3akoHa. [lepuoanueckuii 3akon B popmysnuposke /.M. Menzeneesa.
Ieproandeckas TabnuIa XUMHYECKHUX DIIEMEHTOB — rpadHuecKoe 0TOOpakeHHE TIEPHOTTIECKOTO
3akoHa. CTpyKTypa MepruoIuIecKor TabIuIIbl: EPHOABI (Malibie U OOJIbINKE), TPYIIILI (TJIaBHAS U
1mo6ovHas).
Tema 1.2.2 CtpoeHue aTromMa v EPUOTUISCKHIA 3aKOH Crpoenne aroma u mepuomudeckuii 3akon J[.M. MenaeneeBa. AToM — CJIOKHAsE 4acTuna. Sapo 2 2

(IPOTOHBI ¥ HEWUTPOHBI) M AIEKTPOHHAS 000s0uKa. M30Tombl. CTpoeHHE DIEKTPOHHBIX 000JI0UYEK

7




ATOMOB 3JIEMCHTOB MaJlbIX NEPHUOJO0B. OcobenHocTu CTPOCHUSA DJICKTPOHHBIX 000JI0YEK aTOMOB
2JIEMEHTOB OOJIBIINX Mepruoa0B (HepeXOﬂHLIX BHeMeHTOB). [lousatue 06 Op6I/ITaH}IX. S-, p- Hu
d-Op6I/ITaJ'II/I. aﬂeKTpOHHLIe KOH(I)I/IpraIII/II/I aTOMOB XMMHWUYCCKHUX JJICMCHTOB.

CoBpeMeHHast (HOPMYITHPOBKA MIEPUOTUUCCKOTO 3aKOHA. 3HAUCHUE MIEPHOINICCKOTO 3aKOHA U
NIEPUOJUYECKON CUCTEMBI XUMUYeCKUX 31eMeHToB .M. MenneneeBa st pa3BUTHSI HAYKU U
MTOHNMaHHSI XHMAYECKOH KapTHHBI MUPA.

[pakTuyeckue padoTsl. MonenupoBarue HocTpoeHus [lepuoamaeckoi TaOIUIBI XUMUIECKUX
JIEMEHTOB

IIpakTuyeckue padorsl. OnpeencHre CBOUCTB XUMUYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHHUIO B
Ilepuoguueckoii cucteme.

Jdemoncrpamuu. Pasmiansie ¢opmel [lepronndeckoil cucTeMbl XUMHYECKHX 31eMeHTOB J[.M.
MengeneeBa. JluHamumdeckne TaOmumpl A MopenupoBaHUS [lepHoAnMYecKOd  CHCTEMBI.
OnexTpu3anys TeI U UX B3aUMO/IEIHCTBHE.

HpopunbHbie U NPodgecCHOHATBHO 3HAYUMBbIE 3JIeMEHThl colep:kaHMsl. PaTuoakTUBHOCTS.
Hcnonp3oBaHue pagMoOaKTHBHBIX M30TOIOB B TEXHHYECKUX IIETSX. PEHTTeHOBCKOE M3IyyeHHE U
€ro HCIOJIb30BaHME B TEXHUKE M MeIUIlMHe. MoenupoBaHHE KaK METOJ NPOTHO3UPOBAHUS
CHTyallud Ha IPOU3BOJICTBE

CamocrosiTesbHAst padoTa 00y4arOUIUXCH.
Kuzue u pesarensHOCTs J.M. Menneneesa. «llepmommueckoMy 3akoHy Oymymiee HE TPO3HT
paspyuieHueM...». Mcronb3oBaHWE PaJHOAKTUBHBIX HM30TONOB B  TEXHWYECKMX  LEIIAX.

PentrenoBckoe H3JIYYCHHUE U €TI0 UCTIOJIb30BAHNUE B TCXHUKEC U MEAUIIUHE.

Tema 1.3. CtpoeHue BeniecTa

Tema 1.3.1. Wonnas xuMuyeckas CBsI3b.

Honnass xumuueckas cBsi3b. KaTnoHsl, Mx oOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCJICHHs. AHWOHBI, UX 00pa30BaHHWE W3 aTOMOB B pPE3yJIbTaTe IpOIecCa BOCCTAHOBIICHHSI.
HonHas cBA3b, Kak CBSA3b MEXAy KaTHOHAMHM M AaHHOHAMHU 3a CYET 3JIEKTPOCTATHYECKOrO
npuTspkeHust. Kinaccudukaiys HOHOB: 110 cocTaBy, 3HAKY 3aps/a, HAIMYHIO THAPATHOH 000JI0UKH.
Honnble kpuctamumdyeckue pemerkd. CBONCTBa BEIIECTB C MOHHBIM THIIOM KPHUCTAIIMYECKON
pEeLIeTKH.

Tema 1.3.2. KoBanenTtHass xuMuueckas CBI3b

KoBanenTHas xumuueckasi cBs3b. MexaHW3M 00Opa30BaHHS KOBAJIEHTHOH CBs3M (OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIN). DIIEKTPOOTPHUIIATENHHOCTh. KoOBalleHTHBIE TONSApHAS W HETOJsSpHAs
cBs13u. KpaTHOCTh KOBaJeHTHOW CBSA3HM. MOJEKYISIPHBIE M aTOMHBIE KPUCTAJUIMYECKHE PEIICTKH.
CBoiicTBa BEIMIECTB C MOJEKYJISIPHBIMU ¥ aTOMHBIMH KPUCTAJUTHIECKUMH PEIIECTKAMH.

Tema 1.3.3. Metajumnueckass XMMHAYECKas CBA3b

Mertamumdeckass XuMHYECKas CBI3b. MeTamnyeckas KpUCTAIIINYCCKAA PEHICTKA U MCTAJITTMYCCKAs
XHUMHUYECKas CBI3h. Du3ndeckune CBONCTBA METAJIOB.

Tema 13.4. ArperatHple COCTOSIHUSI BELIECTB U
BOJIOPOJIHAS CBSI3b.

ArperaTHpIC COCTOSHHS BCIIECTB M BOJOPOIHAS CBs3b. TBEpHOE, JKHIKOE M ra3000pasHoe
cocTostHuUs BelecTB. [lepexo/1 BelecTBa U3 0IHOr0 arperaTHoro COCTOSIHUS B Apyroe. BogopoauHas
CBSI3b.

Tema 1.3.5. YucTtele BElIeCTBa,CMECH.

Uuctele BemecTBa U cMmecu. Ilonatue o cmecu BeliecTB. 'OMOreHHbIE U T€TEPOr€HHBIE CMECH.
CocraB cmeceil: oObeMHas ¥ MaccoBas JOJM KOMIIOHGHTOB CMECH, MaccoBas JOJIs
npumeceil.Ouncrka BeniecTB. CocoObl pa3/ielIeHHs] CMECH.




Tema 1.3.6. JlucniepcHble CHCTEMBI.

Z[I/ICHepCHI)Ie cuctemsbl. [lonarue o Z[HCHCpCHOﬁ CHCTEMC. ﬂncnepcnaﬂ (1)&3& n JUCIICPCUOHHAA
cpenaa. KJ'IaCCI/I(I)I/IKaIII/IH JUCIICPCHBIX CUCTEM. IloHsTHE O KOJJIOUIHBIX CUCTEMAX.

HpaKanecxaﬂ paﬁoTa. (O3HaKOMJICHHE CO CBOICTBaMHU JUCTICPCHBIX CUCTEM.

IIpakTuyeckas padora. [IpuroToBienne cycreH3nn KapOOHaTa KaIbIHs B BOJE.
[MomxydeHne 5MyIbCHE MOTOPHOTO Maca.

JemoHcTpanuu. Mosenb KpUCTAJUIMIECKON pemeTky xjopuna Hatpus. OOpasisl MHHEPAJIOB C
HOHHOM KPHUCTAJUIMYECKOM pPEIIETKOM: KajbLUTa, raaura. MoAenu KpUCTaNIMYECKUX PELIETOK
«cyxoro nmpaa» (WM mopma), anmMmasa, rpadura (vwiu kBapua). [Ipnbopbl Ha KUAKUX KPHCTAJIIax.
OO0pa3mpl pasTMYHBIX TUCIIEPCHBIX CHCTEM: SMYIBCHHA, CYCHCH3HHA, adpo30JieH, refeit u 30Iei.
Koarymsamus. Curepesnc. Dddexr Turmas.

popunbHbie U MPodecCHOHATBLHO 3HAYMMbIE 3JIeMeHThI cofepskaHus. [1oisipHOCTD CBSA3U U
noJsipHOCTh MoseKynbl. Konnencanums. Tekydects. Bosronka. Kpucrammzanus. Cyonumarnms u
Jecyonumanyst. AHOMaK GU3NUECKUX CBOMCTB BoabI. JKuKue KprcTauibl. MUHEpabl U TOPHBIE
MOPOJIBI KaK IPUPOAHBIE CMECH. DMYJIbCUU U CYCIEH3UM. 301U (B TOM YHUCIE a3pO30JM) U TelH.
Koarynsamus. Cunepesuc.

CamocrosiTeJbHast padoTa 00y4arOUIuXcs.

Amop(HbIe BemecTBa B IPUPO/IE, TEXHHUKE, ObITy. OXpaHa OKpYKalollei cpebl 0T XUMMHUYECKOTO
3arpsa3HeHus. KolnmdecTBEHHBIE XapaKTEPUCTUKH 3arps3HEHHMS OKpYKalomled cpensl. 3ammra
030HOBOT'0 3KpPaHa OT XUMHYECKOI'0 3arpsI3HEHHS.

Tema . 1.4. Bona. PacTtBopbl. PacTBopenue.

Tema 1.4.1.Bona. PactBopsl. PacTBOpeHue.

Boma kak pacrBopurens. PactBopuMocTs  BemiecTB.  HachlllleHHBIE, HEHACBHILICHHBIE,
MEPECHIICHHbIE PACTBOPHL. 3aBUCUMOCTb PACTBOPUMOCTH ra30B, KUJKOCTEH U TBEPABIX BELIECTB
OT Pa3MUYHBIX (PAKTOPOB.

MaccoBasi 1011 paCTBOPEHHOI'O BELIECTBA.

IpakTnyeckus padora. [IpuroropiaeHue pacTBopa 3aJaHHON KOHLIEHTPAIUH.

Tema 1.4.2. DnexkrposruTHdecKas AUCCOLHAIMS

3J'ICKTpOJ'II/ITI/I‘l€CKa$I Jucconuanus. SHCKTPOHI/ITLI U HEOBJICKTPOJMUTHI. SHCKTpOJ'[I/ITI/I‘IeCKaH
JUucconuanys. MexaHU3MEL BHGKTPOHHTHQGCKOﬁ aucconuanuvu Uil BEHICCTB € PAa3JIMYHBIMU
THIIAMH XHMMHYECKOH CBS3H. FI/I,HpaTI/IPOBaHHBIC U HETrUuApaTupoOBaHHBIC HOHBI. CreleHb
SHCKT‘pOHI/ITI/I‘leCKOﬁ JUCCoranuu. CunbHble U Cia0Obie DJICKTPOJIUTHI. OCHOBHEIE TOJIOXKCHHS
TCOPUHN 3HCKTpOHI/ITI/I‘IeCKOﬁ JUCCOLMAalIH. KI/ICJ’[OTH, OCHOBAHUA U COJIM KaK 3JICKTPOJINTEI.

IMpakTuyeckus padora. cnbiTaHue pacTBOPOB Ha SIEKTPOIPOBOAHOCTb.

Jdemoncrpauuu. PactBopumocTs BemecTB B Bojie. CoOnpaHue ra3oB METOJOM BBEITECHEHHS BOJIBI.
PacTBOpeHne B BOIE CEpHOM KHCIOTHI W conell amMmMoHHS. OOpa3isl KpHUCTAJUIOTHAPATOB.
Nsrorosnenue runcoBoi NoBsi3ku. VcnblTaHUE pacTBOPOB DJIEKTPOIUTOB U HEDJIEKTPOIUTOB Ha
MpeaMeT IUCCOUHAIMH. 3aBHCHMOCTBh CTEIECHH JIIEKTPOINTHYSCKOW IMCCOUMAIMH YKCYCHOMN
KHCJIOTHl OT pa30aBieHus pacTtBopa. [IBIDKEHHWE OKpameHHBIX HOHOB B AJIEKTPHYECKOM IIOJIE.
[IpuroroBneHne KeCTKOM BOABI M yCTpaHEHHE e€ KecTKOCTH. MoHuTsl. O0pa3nbl MUHEPaIbHBIX
BOJ] pa3JIMYHOTO Ha3HAYEHUSI.

IIpopunbHble U npodeccuoHATbHO-3HAYMMbIE 3JIeMEHTHI cojep:kaHus. PacTBopeHue Kak
¢usuko-xuMudecknii mporece. TemnoBeie 3ddekTel mpu pactBopeHuu. Kpucramioruapartel.
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Pemenue 3agau Ha MAacCCOBYIO JOJIIO paCTBOPEHHOI'O BCIIECTBA. HpI/IMEHeHI/Ie BOJbI B TCXHHYCCKUX
HEJIAX. KectkocTh BOJbI U CIIOCOORI €€ YCTpaHCHUH. MI/IHepaHLHBIC BOJIBI.

CamocTosiTe1bHAsI padoTa 00y4yarouxcs.

PactBops! Bokpyr Hac. Boma kak peareHT M Kak cpefa Juid XMMHYECKOro Iporecca. THIbl
pacTBOpoB. BKi1as 0TEUECTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH IIEKTPOIUTHUECKON TUCCOMAIIUH.
MHoronukuii KapOOHAT KaJbLUsl: B IPUPOJIE, B IPOMBIIUICHHOCTH, B OBITY.

Tema 1.5. Knaccnukanust HeopraHU4ecKuxX
COeUHEHUI U UX CBOICTBA

Tema 1.5.1. Kwucnore! 1 ux cBOMCTBa

Kucnorsl u ux cBoiicTBa. KHCIIOTBI Kak 3JIEKTPOJMTHI, MX KJIAaCCU(PHUKALUSA MO Pa3NIUIHBIM
npu3HakaM. XMMHUYECKAE CBOWCTBA KUCJIOT B CBETE TEOPUHU IIEKTPOIUTHUECKON JUCCOLUALUU.
OcobOeHHOCTH B3aMMOAEHCTBUS KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCJIOT C MeTajIaMH.
OCHOBHBIE CITOCOOBI ITOTYIEHUS KHCIIOTHI.

IpakTnuyeckas pabora. lcneiTaHue pacTBOPOB KHUCJIOT HHAMKaTOopamu. BsaumopeiictBue
METaJJIOB C KHCJIOTaMH. B3anMozeiicTBre KUCIIOT C OKCHIaMK MeTayutoB. B3anmozelcTBre Kucmor
C OCHOBaHMIMH. B3anmopeiicTBHe KUCIIOT ¢ COAMM.

Tema 1.5.2. OcHOBaHMS K UX CBOKCTBA.

OcHoBaHus U uX cBOHCTBa. OCHOBaHMS KaK JJICKTPOJIUTHI, MX KIACCH(DUKAIUS 10 Pa3IuIHBIM
Mpu3HakaM. XHMHUYECKHME CBOWCTBA OCHOBAaHUM B CBET€ TEOPUU IJIEKTPOJIUTUYECKOU
nqucconuanuu. PasznoskeHrne HepacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYCHHUS

OCHOBaHHH.

IIpakTnuyeckas paGora. lcneiTanue pacTBOpOB Iiejoued HHAMKAaTOpaMmu. BsaumopeiicTBue
menoueii ¢ comsiMu. PaznokeHre HepacTBOPUMBIX OCHOBAHUI.

Tema 1.5.3. Conu 1 uX CBOMCTBA.

Comu u ux cBoifctBa. Conu Kak 37eKTpoiauTel. CoNMH CpeqHHe, KUCIBIE U OCHOBHBIC. XUMHYECKI
CBOICTBa COJIel B CBETE TEOPHUH IJIEKTPOIUTUIECKON qucconranuu. CrocoObl MOTyYeHHs! COIEH.

I'mpponus coneil.

IMpakTuueckas padora. B3aumoneiicTBue coneil ¢ MetauiaMu. B3auMozeicTBrie coseid apyr ¢
JIPYTOM.

IIpakTHyeckas padora. 'maponus cosieil pa3TMIHOTO THIIA.

Tema 1.5.4. Oxcuapl ¥ X CBOMCTBA.

Oxcuapl n ux cBoicrBa. ConeoOpasyromue u HeconeoOpasyomue okcuisl. OCHOBHBIE,
amQoTepHbIE W KHCIIOTHBIE OKCHABL. 3aBHCHUMOCTh XapaKTepa OKCHIA OT CTENEHU OKHCICHHS
o0pa3yroliero ero MeTauia. XMMHYECKHEe CBOMCTBa okcuaoB. [loyueHne okcHoB.

Jdemoncrpauuu. B3aumoseiicTBre a30THON M KOHLIEHTPUPOBAHHOM CEPHON KHUCIIOT ¢ METaJlIlaMHu.
T'openne ¢ochopa m pacTBOpeHHE MPOAYKTa TOpeHUss B Boje. [lomydyeHue W CBOWMCTBA
ampoTepHOro THUApPOKcHAa. HeoOpaTtumerii ruaponn3 kapOuma kKaiblus. OOpaTUMBIA THAPOIIN3
COJIEH Pa3IMYHOTO THIIA.

[podunbHbie H NpodeccHOHATHHO 3HAYMMBbIE 3JIeMeHThI cofep:kaHus. [IpaBuia pa3dapneHus
cepHOM KHCIOTHI. Mcronp30BaHue CEpHOIMl KUCIOTHI B NMPOMBINUIEHHOCTH. Enkue menouu, ux
WCTIONB30BaHNE B MPOMBINUICHHOCTH. [amieHas W HeramieHas HW3BECTh, €€ INPHMCHEHHE B
cTpouTenbcTBe. ['HIic u anedacTp, TUIICOBAHUE.
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ITonstue o pH pactBopa. KucnotHas, menoyHasi, HEWTpajibHasl Cpelibl paCTBOPOB.

CamocTosiTe1bHAsi padoTa 00y4yarouxcs.

Okcuapl M THUAPOKCHABI METAJUIOB. 3aBHCHMOCTh CBOMCTB 3THX COCIWHCHHH OT CTEHEHEH
OKHCJIEHHS METaJIOB. 3HaUeHUE METAJUIOB B IPUPOJIE U )KU3HU Oopranu3mMoB. Koppo3us MeTansos.
[onsiTre xoppo3un. Xumudeckass KOppo3us. DNEeKTpoxuMuueckas kopposus. CriocoObl 3anThl
METaIOB 0T Koppo3uu. OOmue crnocoObl MOJy4YeHHs METauIoB. MeTamasl B NPHPOJE.
Mertamtyprus U ee BUABL. OJIEKTPOJIM3 PacljaBOB U PACTBOPOB COEAMHEHHH METaUIOB U €ro
MIPAKTUYECKOE 3HAYCHHUE.

Tema 1.6.XuMHu4eckue peakuuu

Tema 1.6.1. Knaccupukanusi XUMUYECKUX PEaKLIUi

Knaccudukanms xumudecknx peakiuid. Peakiuy coeinHeHus, pa3nokeHus, 3aMeIIeHNs, OOMeHa.
Kartamuruueckne peaknuu. OOpaTnmble U HEOOpAaTUMbIE peaknnd. | OMOTeHHBIE U TeTepOTeHHBIC
peaknuyu. DK30TEpMHUYCCKHE M JIHAOTEPMHYECKHE peakuud. TemioBo 3(QeKkT XUMHIECKHX
peaxnuil. TepMOXHMMHUYECKHE YpaBHEHNUSI.

Tema 1.6.2. OKHUCIHTEIEHO-BOCCTAHOBUTCIBHBIC
peaxIum.

OKHUCTTUTENHbHO-BOCCTAHOBUTENbHBIE  peaknud.  CTemeHb  okucieHus.  OKHUCIUTENb |
BOCCTaHOBJIeHHE. BoccTaHOBUTENL M OKHMCIeHHE. METO 2IeKTPOHHOTO OanaHca sl COCTaBJICHUS

ypaBHeHI/Iﬁ OKHCJIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKI.IPIi/’I.

Tema 1.6.3. CKOpOCTb XUMHUUECKHX PEAKLIUM.

CkopocTh XHUMHMYEeCKHX peakuuil. IIoHATHE O CKOPOCTH XHMHYECKHX pEakIii. 3aBHCHMOCTH
CKOPOCTH XMMHUYECKHX PEAKIMH OT Pa3IM4HBIX (PaKTOPOB: MPHPOIBI PEArNPYIONINX BEIIECTB, UX
KOHIIEHTPalluH, TEMIIEPATYPBI, TOBEPXHOCTH CONMTPUKOCHOBEHMSI U HCIIOJIb30BAHHS KaTAJIN3aTOPOB.

Tema 1.6.4.00paTuMOCTh XUMUYECKUX PEAKIIUIL.

OO0paTuMoCcTh XUMUYECKUX peakiuid. OOpaTuMbie U HEOOpAaTHUMBIE PeaKnu. Peakius 3aMeneHus
MeIH KeJIe30M B pacTBOpPE MEIHOTrO Kymopoca. Peakmuu, uaynime ¢ o0pa3oBaHHEM OCajka, rasa
WIA BOJABI. 3aBHCHMOCTh CKOPOCTH B3aUMOICWCTBHUS COJISTHOW KHCIOTHI C METaUlaMH OT HX
HOpUPOABL. 3aBHCHMOCTH CKOPOCTH B3aMMOJEHCTBHMA IIMHKA C COJITHOM KHCIIOTOM OT ee
KOHIIEHTpauy. 3aBUCUIMOCTh CKOpPOCTH B3anmmoeicTBus okcuaa menu(ll) ¢ cepHoii KuciioToi ot
TEMIIEepaTyphlL.

Tema 1.6.5. XuMnueckoe paBHOBECHE U CIIOCOOBI €r0
CMEILEHMNS .

XuMudeckoe paBHOBeCHE U cTIoco0bl ero cMmemeHus. [Tpuaiun Jle-IlaTenbe.

KourtposabHas padora 1 noxyrogue

Jdemoncrpauuu. [Ipumepsl HEOOpATUMBIX peaKIUi, UAYIIHNX C 00pPa30BaHMEM OCajKa, raza WiIu
BOJIbl. 3aBUCUMOCTh CKOPOCTH PEaKLMU OT MPUPOAbI pearupyomux BeulecTB. B3aumoaeiicTsue
PacTBOPOB CEpHOW KHCIOTHI C PAaCTBOPAMH THOCYJIb(ara HATPHs pa3IMYHON KOHIEHTPAIMH U
TeMreparypbl. MoJenp KHUISIIEro cjos. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakuuu OT
MIPUCYTCTBUS KaTaJu3aTopa Ha MPUMEPE Pa3jiokKeHUs NEpOKCHIAa BOJOPOAA C TIOMOIIbIO JUOKCHIA
MapraHiia M Katajasbl. Mojenb 3ieKkTpoiusepa. MoJienb AIIEKTPOIM3HON BaHHBI AJISL MOTY4EHUS
anmoMuHusi. MoJiesib KOJIOHHBI CHHTE3a aMMHaKa

IIpoduapnbie W mpodeccHOHATHHO 3HAYHMBbIE JJIeMEHTHI cofep:kanus. Ilonstue 00
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3NEKTpoNn3e. DIEKTPOIU3 PACIUIaBOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHUECKOE MOTYYEHUE
amoMunus. IlpakTudeckoe mpuMeHeHHe >iekTponusa. l'anbpBaHomacTuka. [ ampBaHOCTETrHS.
Pa¢uHupoBaHye 1IBETHBHIX METAJLIOB.

Karanuz. ['omoreHHsle u rereporeHHble KatanuzaTopbl. IIpoMoTopsl. Karanutuueckue sabl.
WHrubuTOpHI.

HpOI/I?)BO)ICTBo aMMMaKa: CbIpbC, alrnaparypa, Hay4HbIC NPpUHIWIIBI.

CamocrosiTe1bHast padoTa 00y4YarouXCs. 4
OxucimTenpHBIE  CBOWCTBA:  B3aMMOJCHWCTBHE C  METADIAMH,  BOIOPOJIOM,  MEHee
AIEKTPOOTPHULATEIIFHHIMI HEMETAJUIAMHA HEKOTOPBHIMH CJIOKHBIMH BEIISCTBAMH. XHUMUS B JKU3HU
obmrecTBa. XWMH3amus CEIBCKOTO XO03siicTBa. OTpHIATENbHBIC ITOCICICTBUS XHUMHU3AUU
CEIIBCKOTO XO3SHCTBa M O00pb0a ¢ HUMH. XHMHUS W IOBCEIHEBHAS XU3Hb 4eloBeka. JloMarrHss
anrtedka. CpeicTBa TMYHOW THTHEHBI 1 KOCMETHKI. XVMHS U MATIA. XUMHS 1 TCHETHKA.
2 mnmojayroaue 2 TOJIyrojaue 38
Tema 1.7. MeTasuibl M1 HeMeTAJIbI 6
Tema 1.7.1. Mertansl. Mertamrer. OCOOCHHOCTH CTPOCHHUS aTOMOB M KpUCTAUIOB. Dm3mdeckume CBOWCTBA METAJIIOB. 2
Knaccupukamus MeTammoB MO pa3MYHBEIM IPH3HAKaM. XHUMHYECKHE CBOWCTBA METAIIIOB.
DNEKTPOXUMHUUYECKUN Psii HAIPSDKEHUH MeTaiioB. MeTamioTepmus.
OOmme crnocoObl mnonyueHHuss MetawioB. [loHstne o Mertautyprud. [lupomeramtyprus,
THIPOMETAILTYPTHUs U 3NeKTpoMeTaiuryprus. CruiaBbl YepHBIE U [[BETHBIE.
Tema 1.7.2. Hemeraisr. Hewmertamisl. OcOOEHHOCTH CTPOEHHsI aTOMOB. HeMmeTayuibl — mpOCThIC BEIIECTBA. 3aBHCHMOCTH 2
CBOIMCTB TaJOreHOoB OT WX ToJoxeHusi B Ilepuomudeckoit cucrteme. OKUCIUTENbHBIE U
BOCCTAHOBHUTEIIFHBIC CBOMCTBA HEMETANIOB B 3aBHCHMOCTH OT WX TIOJOXKEHUS B PIAy
AJIEKTPOOTPHIIATEIEHOCTH.
IMpakruyeckue pagora. 1
[Tomyyenne, cobupaHne U paclio3HaBaHUE Ta30B.
IMpakruyeckue pagora. 1

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4.

Jemoncrpamuu. Kosekuust MeTtaiioB. B3aumoseiicTBie MeTauloB ¢ HeMeTaliamu (oKkesesa,
LUHKA 1 aJJFOMUHHS C CEPOii, aFOMUHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE HKeje3a B XJIope).
l'openne MeTamioB. ATIOMHHOTEPMUS.

Komeknust HemetannoB. ['openne HemertamoB (cepbl, (ocdopa, yris). BreiTecHeHne MeHee
AKTUBHBIX TaJIOTCHOB M3 PACTBOPOB HX COJICH 00Jice aKTUBHBIMU TaJIOTCHAMH.

Mojenb IPOMBIIIICHHON YCTAHOBKH JIJIs IPOU3BOJICTBA CEPHOM KUCIOTHI. MOJIENb IeuH Tl 00KHTa
u3BecTHsAKA. KoJuleKiuu mponyKiuil CHIIMKaTHOW TpoMbinuicHHOCTH (cTekna, dapdopa, dasuca,
LIEMEHTA Pa3IMYHBIX MAPOK U JIIp.)

IIpodunnbHeie n npodeccHOHATBHO 3HAYUMBIE YJIEMEHTBI cofiep:kanns. Koppo3us MeTannos:
XMMHUUECKasl U 3JIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3HMHU OT YCJIIOBHH OKpY»KaroIiei
cpenbl. Knaccmdukamuss KOppo3WHM METaUIOB IO Pa3iUYHBIM Tpu3HakaM. CrocoObl 3amuThl
METAIIOB OT KOPPO3HUH.

ITpon3BOACTBO UyT'yHA U CTAIIH.
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HonyquI/Ie HCMCTAIJIOB (l)paKHHOHHOfI nepemHKoﬁ JKUJKOT'0 BO31yXa U 3JICKTPOJIU30M paCTBOPOB
WJIK pacCiliaBOB 3JICKTPOJIUTOB.
CunukaTHas MPOMBINIICHHOCTD. HpOI/I?)BOJJCTBO CepHOfI KHUCJIOTBI

CamocrosiTe1bHast padoTa 00y4Yaronuxcs.

Pomp MeTamioB B HCTOpPHH YENOBEUECKOW IMBHIIM3AIMU. VHEpTHBIC WM OJIaropogHbIe Ta3bl.
Poxparomue conu - ranoreHsl. Vcropus IIBENCKONM CHUYKU. XUMHS HEMETAIOB B MOEH
npodeccHoHaNbHOM AearensHocTH. Metamtsl. [Tomoxerne MetamioB B [leproandeckoii cucreme
U OCOOCHHOCTH CTPOCHHS MX aTOMOB. IIpocThie BemecTBa - METaUIBl: CTPOSHHE KPHUCTAIUIOB U
MeTaJuIMdeckas XHuMHYeckas CBsi3b. OOmue (Qu3MUecKue CBOICTBA METANIOB W HX
BOCCTaHOBHTEIFHBIC CBOMCTBA: B3aNMOJICHCTBHE C HEMETANIaMH BOJOH, KUCIIOTaMH, pACTBOPAMHU
coliel, OpraHMYeCKMMHU BEIIECTBAMHU CO IejoyamMu.Meramisl B mpupoae.  Hemerassl.
[TonoxxeHne HeMETaNIOB B TNEPUOAMYECKON cHUCTeMe, OCOOEHHOCTH CTPOCHHUS HX aTOMOB
DJIeKTPOOTPHUIIATEILHOCTh. biaropoHpie ras3pl. DJICKTPOHHOE CTPOCHHE aTOMOB OJIArOPOIHBIX
ra3oB U OC06GHHOCTI/I UX XUMHUYCCKUX U (I)I/I3I/I‘-I€CKI/IX cBoiicTB. Hemeramns! - IMPOCThIC BEIICCTBA.
ATOMHOE ¥ MOJIEKYJIIPHOE UX CTpOCHHE. AJUIOTpOoIUs. XUMHUECKHE CBOICTBa HEMETAJITIOB.

Paszgen 2. OPTAHUYECKAS XUMMUSA

33

Tema 2.1. OcHOBHBbIE TIOHATHSI OPTrAHUYECKONH XMMHUH
U TeOpHsi CTPOCHHSI OPraHUYECKHX COeTMHEeHN i

Tema 2.1.1.IIpeaMeT opraHu4ecKOi XUMHH.

IIpenmer opranndeckoil XxuMuu.IIpuponHbIE, UCKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUE
BeniecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOpPraHMYeCKUMH. BaneHTHOCT. Xumuueckoe
CTPOEHHE KaK IOPSAJOK COCAMHEHHUS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.

Tema 2.1.2.Teopust cTpOE€HUSI OPraHUYECKUX
coenunenuit A.M. bytneposa.

Teopust crpoenusi oprannueckux coeauHeHnii A.M. byraepoBa. OCHOBHBIE MOJOXEHUSI TEOPUU
XMMHUYECKOTO CTpoeHMs. M3omepus M m3oMepbl. Xumudeckne (GopMysbl U MOJETH MOJEKYN B
OPTraHW4eCcKON XUMHHU.

Tema 2.1.3.Knaccuduranus opraHHYECKUX BEIIECTB.

Knaccudukanms opranmdecknx Bemects. Kimaccudukanus BemecTB MO CTPOSHHUIO YIIIEPOIHOTO

CKeJleTa ¥ HAINYMIO (QYHKIMOHAIBHBIX Tpyni. ['oMmosnorn u romosorus. Hauama HOMEHKIATYpHI
IUPAC.

Tema 2.1.4 Knaccuduxanust peakiiui OpraHuIeCKuX.

Knaccupukamuss  opraHudeckux  peaknud. Peakmun — mpucoeanHeHHs — (THAPUPOBAHMA,
TaJIOT€HUPOBAHMS, TUAPOTajIOreHUpPOBaHUs, THpaTaIN). Peaxuuu OTILEIICHUS
(mermapupoBaHMs, NETHAPOTATIOTEHUPOBAHUS, NeruapaTtanuu). Peakumm 3amemeHws. Peakummn
HU30MEpHU3aLHHU.

IMpakTuyeckune padora. Msrorosnenre Mojeneit MOJIEKYJl OPTaHHYECKHUX BEIIECTB.

JdemoncTtpanun. Mojend MoOJIEKyJl TOMOJIOTOB M H30MEPOB OpPraHUYECKUX COEAMHEHUM.
KauecTtBeHHOE€ O0OHapyeHHE yTiepoaa, BOAOPOJa M XJIOpa B MOJEKYJIax OPTraHUYeCKUX
COEJIMHEHUM.

IpodunbHbie U NpodeccHOHATHHO 3HAYMMBbIE JIEMEeHThI cojepxkanus. [lorstre o cyocTpare
u peareHTe. Peaknum OKUCIIEHHsT M BOCCTaHOBJEHUS OpraHuueckux BemecTB. CpaBHeHUE
KJaccU(UKaKM COEJAMHEHUH M KiacCHU(UKAIWU peakuuil B HEOPraHWYECKOW M OpraHWYecKOM
XHMUH.

CamocrosiTe1bHast padoTa 00y4aronuXcs.

Kpartkue cBeneHuss mo MCTOpPUM BO3HUKHOBEHMS M Pa3BUTHUS OpraHUueckod xumuu. JKu3Hp u
nesitenbHocTh A.M. BytnepoBa. Butanu3m u ero kpax. Poilb OT€YeCTBEHHBIX YYEHBIX B
CTaHOBJICHUM W Pa3BUTHH MHUPOBOH OpraHMYECKON XMMHH. o gOBpeMeHHHe MIPENICTABICHIS O




TCOPUU XUMUYCCKOT'O CTPOCHUSA

Tema 2.2. YriieBogopoabl U UX NPUPOIHBIE
HMCTOYHHUKH
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Tema 2.2.1.AnkaHsl

ArnxaHbl.ATKaHBI: TOMOJIOTUYECKUH psAl, HW30MEpHs U HOMEHKJIATypa alkaHOB.XHMHUYECKHE
CBOWCTBA aJKaHOB (MeTaHa, 3TaHA). TOPEHHUE, 3aMElICHUE, pa3loKeHUe, NerHApPUpPOBaHMUE.
[IpumeHeHNe alTKaHOB HA OCHOBE CBOMCTB.

Tema 2.2.2.AJIKEHEL.

AnkeHpl. OTWICH, €ro TONyd4eHHWE (OETHAPUPOBAHMEM  O3TaHa,  JEMOJMMEpH3aIreit
oNMATHIIeHa). [ oMoIoTHYIecK A psil, M30MEpHs, HOMECHKIIATypa aJIkeHOB. XMMHUYECKHEe CBOICTBa
STHJICHA: TOPEHHe, KadeCTBEHHBIE peakiuu (oOecuBeurBaHWe OpPOMHON BOABI M pacTBOpa
TIepMaHraHaTa KaJjus), THApaTanys, noauMepusanys. JIpiMeHeHne 3TuneHa Ha OCHOBE CBOMCTB.

Tema 2.2.3. JIlueHbl U KaydyKHu.

Juensl n kayuyku. lloHsTHE O OMEHaX KakK YIJEBOAOPOJAxX C JBYMSI ABOMHBIMH CBS3SIMH.
CompspkeHHBIE ANMCHBL. XWUMHYECKHE CBOMicTBa OyrazmeHa-1,3 u m3ompeHa: oOecuBednBaHUE
OpOMHOI BOJIBI M HOIMMEPH3aLHsl B KaydyKu. HaTypanpHbIH 1 CHHTETHUECKHE Kayuyku. Pesnna.

Tema 2.2.4. ATKUHEI

AJKWHBL. ATeTHiIeH. XMMHYICCKIEe CBOWCTBA aleTHICHA: TOpeHHe, oOeclBeYMBaHHE OpPOMHOMN
BOJIbI, MPHUCOEAMHEHUE XJIOPOBOAOpOJa M ruaparanus. [IpuMeHeHue aleTUiIeHa Ha OCHOBE
CBOHCTB. MeKiiaccoBasi ©30MepUs C alKaJueHaAMH.

Tema 2.2.5. Apensi.benzorn.

Apenbl.  benson.Xumuueckue ~— cBoiicTBa  OeH30Jla:  TOpPEHHE, pEakIuH  3aMElIeHUs
(ranorenupoBanue, HuTpoBanue). [IpuMeHeHne OEH30/1a HA OCHOBE CBOWCTB.

Tema 2.2.6. [IpupogHBIe HCTOYHUKH YTIIEBOJIOPOJIOB.

IIpupoaHble MCTOYHUKM YII€BOLOPOAOB. IIpupoiHblii Ta3: cocTaB, NPUMEHEHUE B KadyeCTBE
torunBa. Hedytb. Cocras 1 nepepadotka Hedru. [leperonka Hedru. Hedrenpoaykrsl.

IpakTuyeckne pagora. O3HAKOMJIGHHE C KOJUIEKIMEHl 00pa3loB He(TH M IPOAYKTOB ee
nepepaboTKU. M C KOJUIEKITMEeH KaydyKoB U 00pa3laMu U3Aeuil U3 Pe3UHEI.

JemoHcTpanuu. I'opeHne MeTaHa, 3THIIEHa, aleTwieHa. OTHOIIEHHE MeTaHa, ATUJICHA, alleTUIICHA
n OeH30Ja K pacTBOpaM INepMaHraHaTa Kaius U OpomHoi Boze. [lomydenue sTuneHa peakuuei
JETHPATAllK 3TaHOJA, alleTHICHA — THAPOIM30M KapOuaa Kanplus. PasnoxeHue kaydyka mpu
HarpeBaHWH, WCIBITAHUE IPOIYKTOB PAa3JIOKEHWs Ha HempenenabHocTh. Kosmekuus oGpasinon
Hedtn u HedrenpoaykroB. Komekiusa «KaMeHHBIH yroib W NPOAYKIHS KOKCOXMMHYECKOTO
IIPOM3BOJICTBAY.

popunbuble U npodeccHOHATBHO 3HAYMMbIE 3JIeMeHTbl coaep:xkanms. [Ipasuio B.B.
MapxkoBaukoBa. Knaccudukanys n Ha3HaueHHe KayuykoB. Kiraccuukanns 1 Ha3HaueHNE pe3uH.
BynkaHuzanus kaydyka.

[Tonydenue ameTruiaeHa MUPOIM3OM METaHa W KapOWAHBIM crocoboM. Peaknus mommmepusanuu
BHHIIIXJIOpHU/IA. [IOMBUHIIXIIOPH B €r0 MpUMeHeHue. Tpumepu3amus aleTuiaeHa B 0eH30JI.
[lonsatue 00 skcrpakunu. BoccraHoBneHwe HHUTPOOEH30JIa B aHWIIMH. | OMOJIOTHYECKHI PsiX
apenoB. Tonyosn. Hutposanue tonyona. TpoTui.

OcHOBHBIE HalPaBJIEHHS IPOMBIIUICHHOH TIepepabOTKH IPHPOIHOTO Ta3a.

[MomyTHbIit HedTsIHOI ra3, ero nepepadoTKa.

[Ipouecchl mMpOMBILUIEHHOH mepepadoTku HedTH: KpeKHHT, pupopMuHT. OKTaHOBOE YHCIO
OCH3MHOB M LIETAHOBOE YHCJIO AW3ENILHOTO ToIMBa.KokcoxXxuMuueckoe NPOU3BOJACTBO M €ro
MPOAYKIUSL.

CamocrosiTe1bHast padoTa 00y4aronuxcs.

OKONOTM4YeCKHe acCHeKThl UCIONb30BaHUs YITIEBOJOPOJHOIO CBIPbS. DKOHOMHUYECKHE ACHEKTHI

MEXIYHAPOAHOTO COTPYAHUUYECTBA 110 UCIIOJIB30BAHHIO YTIIEBOJPPOIHOTO ChIpbs. [lnKnoankaHsl -
L




0COOCHHOCTH CBOMCTB. ApOMaTI/I‘{eCKI/Ie YTJIEBOAOPOAbI KaK ChIPbC IJIsI MPOU3BOACTBA IICCTULIUIOB.

Tema 2.3. Kucaopona-
cojiep:KalHe OPraHuYecKHe COeNMHEeHUs
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Tema 2.3.1. CiupTsl.

Cruprtsl. ITomydeHue 3TaHONA OpOKEHHEM TIFOKO3bI M THApaTanuedl TuieHa. [MapoKcuiibHas
rpynna kak (yHKipoHanpHas. [IOHSITHE O MPEAeNbHBIX OAHOATOMHBIX CIUPTaX. XHUMHYCCKHE
CBOMCTBA HTaHOJIA: B3aMMOJCHCTBHE C HaTpHeM, oOpa3oBaHHE HPOCTBIX M CIOXKHBIX 3(HUpOB,
OKHUCJICHHE B anbJeruy. [[puMeHeHne 3TaHoIa Ha OCHOBE CBONCTB. AJIKOTOJIM3M, €T0 IOCTIEACTBHS
U IIPeIyNPEKICHHUE.

I'munepuH  Kak — NpelcTaBHTENb MHOTOATOMHBIX —cHHPTOB. KauecTBeHHass peakuus Ha
MHOr0aTOMHbIe CUPTHL. [IpuMeHeHue rIneprHa.

IpakTnuyeckune padora. PacTtBopenue rimuepuHa B BOJAE U B3aUMOJECHCTBUE C T'MIPOKCHIOM
memu(ll).

Tema 2.3.2. denoI.

OcHon. Ou3NUecKue W XUMHUYECKIE CBOWCTBa (eHoNa.B3amMHOE BIMSIHHE aTOMOB B MOJICKYIE
(deHoMa: B3aMMOACHUCTBHE C THAPOKCHIOM HATPUS U a30THOM kucioToi. [IpuMenenue denHona Ha
OCHOBE CBOMCTB.

Tema 2.3.3. Anpaeruasl.

Anpperunpl. Ilonsitue 00 ampaermpax. AJblIeruaHas TIpynna Kak — (QyHKIMOHAJIbHas.
DopMmanbIerul U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOLIYIO KUCIOTY,BOCCTAHOBJICHUE B
COOTBETCTBYIOIIUK cnupT. IlomyyeHue anbneruioB OKUCICHHEM COOTBETCTBYIOLIMX CIIMPTOB.
[Tpumenenue popmainbiernia Ha OCHOBE €ro CBOWCTB.

Tema 2.3.4. Kap60oHOBBIE KHUCIIOTEHI.

Kapb6onoBele kuciotsl. IlonstHe o KapOOHOBBIX KucioTax. KapOokcuimpHas rpymma Kak
¢byHKIMOHANbHAs. ['OMONOrHUeCKHi PsiJi TpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyuenne kapOOHOBBIX KHCIOT OKHCIECHHEM allbJeTHAO0B. XMUMHUYECKHE CBOWCTBA YKCYCHOM
KHCJIOTHI: O0IIHE CBOICTBA ¢ MHUHEPAJIbHBIMU KHCIOTaMH U peaknus stepudukannu. [Ipumenenue
YKCYCHOW KHCJIOTBI Ha OCHOBE CBOMCTB. BrIcine xupHbIe KUCIOTHI Ha TPUMEpPE MAIbMUTHHOBOH 1
CTEapUHOBOM.

[pakruyeckue padora. CBolicTBa YKCYCHOH KHCJIOTHI, 00MIHE CO CBOHCTBAMH MHUHEPATbHBIX
KHCJIOT.

Tema 2.3.5. CinoxxHble 3HUPHI U XKUPEL.

CnoxHble 3¢upbl U xupbl. [losydeHne cioXHbIX 3QUpOB peakuuer stepudukammu. CioxHbIE
3(¢hupHI B IPUPOAE, X 3HaUYeHHE. [[pUMEeHeHNe CII0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kuper kax cnoxnsie 3¢upsl. Kiaccudukanus sxnpoB. XUMHYECKHE CBOMCTBA )KUPOB: THAPOIN3 U
TUJIPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHNe )KUPOB HAa OCHOBE CBOKHCTB.MBbla.

IMpakTuyeckne padora. J{0ka3arerbCTBO HEMPEACIHFHOTO XapaKkTepa KUIAKOTO KHpa.

Tema 2.3.6. YraeBobl.

YrneBosl. YIIeBOAbl, UX KiIacCH(UKAIUSA: MOHOCaxapuabl (TIIOK03a, QPyKTO3a), AMCAXapHIbI
(caxapo3za) u nmonucaxapusl (KpaxMan 1 eJUTI0I03a).

I'moko3a — BemeCTBO C JABOHCTBEHHOW (yHKIMEH — albAernaocnupT. XUMHYECKHE CBOHCTBA
TJIFOKO3BI: OKHCIIEHHE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE OPOKEHHE.
IIpuMeHeHHe TII0KO3bl HA OCHOBE CBOMCTB.

3HaueHWe YIJEBOAOB B JKUBOM IpUpoJe M OJKM3HM 4desoBeka. [loHATHE O peakumusx
ITOJIMKOHICHCAITNH 1 THAPOJIN3a Ha IPUMEpe B3aNMOIPEBPANICHAN: TTFOK03a —> MOJIHCAaXapHI.

IpakTnueckne padora. B3anmoneiicTBue TIIOKO3BI M caxapo3sl ¢ rugapokcugom meau(ll).
KadyecTBeHHasi peaknus Ha Kpaxma.

JemoncTrpanuu. OkucieHue cnupTa B anpierua. KauecTBeHHBIE peakuMM Ha MHOTOATOMHBIE
cnuptel. PacTtBOopuMOCTh (eHONa B BOje NpU OOBIYHOM H@MIIEpaType M IIPH HarpeBaHHU.




KauectBeHHEIC pCakliu Ha q)eHOJ'I. Peaxkius CeperHHOFO 3€pKaJjla aJbACTUAOB W TJIHOKO3LI.
OkuciieHue AJIBACTUAOB U TJIFOKO3bI B KUCJIOTY C IOMOIIBIO THAPOKCHUIA Me,HI/I(”). KauecTtBeHnnas
peaKus Ha KpaxMaJl. KOHJ’IGKHI/IH 3(1)I/IpHI>IX Macell.

[poduabubie 1 MpodeccHOHATBEHO 3HAYNMBIE 3JIEMEHThI co/iepKaHusl. MEeTUIOBBIH CIIUPT U
€ro MCIO0JIb30BaHUE B KAYECTBE XUMUUECKOTO CHIPbs. TOKCHYHOCTD METaHOJIA 1 PABUIIAa TEXHUKH
Oe3omacHOCTH TpH paboTe ¢ HHUM. OTWICHITHKOIb W €ro TpHUMEHEHHe. TOKCHIHOCTh
STUIICHTIIMKOJISL ¥ IPaBHJIa TEXHUKH 0E30IIaCHOCTH IIPH paboTe ¢ HUM.

[Momy4yenue deHona U3 MPOIYKTOB KOKCOXMMHYIECKOTO IPOU3BOJACTBA U U3 OSH30Ia.
[omukonnencamus ¢opmampaerunga ¢ ¢GeHosoM B (peHoIoGOpMaTBACTHAHYIO  CMOJY.
Aueranpaerun. [loHATHe 0 KETOHaX Ha NMpHMepe aleToHa. [IpuMeHeHHe aleToHa B TEXHHKE H
TMPOMBINIJICHHOCTH.

MHoroo0pasue kapOOHOBBIX KHCJIOT (1[aBesieBasi KUCIOTa KaK JAByXOCHOBHAs, aKPHJIOBasi KMCJIOTA
Kak HelpeesbHas, OeH30iHHas KUCIOTa KaK apoMaTHiecKas).

[Inenkoo6pa3yromue Maciaa. 3aMeHa >KUPOB B TEXHHUKE HEMUIIEBBIM ChIpheM. CHHTETHUECKHE
MOIOILINE CPEJICTBA.

MornouHokuciioe OpokeHHe IIIOKO3bl. KucioMonodyHble NpoaykThl. CHIOCOBaHHE KOPMOB.
HurpoBanue nesunrono3sl. [TupokcuiuH.

CamocrosiTejbHast padoTa 00y4aroUIuXcs.

YrneBos! M MX poiib B :kUBO pupozae. CTpoeHUE TIIIOKO3bl: UCTOPUS pa3BUTHS NPEACTaBICHUN U
COBpPEMEHHBIE BO33peHMs. Pa3Buthe caxapHOi npomsinuieHHOCTH B Poccuu. Pomb yrieBonoB B
Moei Oyaymei npodeccrnoHanbHOM nesTensHocTH. MetaHour: XxeMounus 1 xeModoous. JtaHom:
Benuyaiinee 61aro ¥ CTpaIIHoe 3J10. AJIKOTOJIM3M 1 ero npodunakTika. MHOroaToMHbIE CITUPTHI 1
Mosi Oyyasi mpodeccHoHaNbHast AesTeIbHOCTh. DopMalibIerni Kak OCHOBA MOJIyYESHHUS! BEIIECTB
U MaTepualioB Uil MOel NMpoQecCHOHATIbHOU JesTeNbHOCTH. MypaBbHHAs KHCIIOTa B MPHPOJE,
Hayke U mpomsBojcTBe. Mctopus ykcyca. CinoxxHble 3(UpPH U UX 3HAUYE€HHE B MPUPOAE, OBITY U
npou3BoAcTBe. JKHUPBI Kak MPOTYKT MUTAHUS M XMMHYECKOE ChIphe. 3aMeHa XHPOB B TCXHHKE
HETIHIIEBHIM ChIpbeM. HexBaTka mpoJ0BOIECTBUS Kak TI00anbHast mpoOiieMa YeIoBeuecTBa U Iy TH
ee pemeHus. CpeacTBa THTHEHBI HA OCHOBE KHCIIOPOJICOACPIKALINX OPTaHUIECKUX COCTUHEHUH.
Cunrernueckue motommue cpeacrsa (CMC): 10CTOMHCTBA U HEIOCTATKH.

Tema 2.4. AzoTcoaep:kalue OpraHu4ecKue
coennHeHus. Iloanmepsl

Tema 2.4.1. AMUHEL

Awmunsl. [lonarue o6 amuHax. AnudaTudeckue aMHUHBL, UX KilaccU(UKanus W HOMEHKIATYpA.
AHMIMH, KaK opraHudeckoe ocHoBaHue. [lomyueHne aHwiamHa w3 HUTpoOen3ona.llpumenenne
AaHWJIHA HA OCHOBE CBOICTB AMHUHOKHUCIIOTBI.

Tema 2.4.2. AMMHOKUCIIOTEL.

AMMHOKHCIIOTBL. AMHHOKHCIOTHI Kak aMmQoTepHble AN(QYHKIMOHAJIbHBIE OpraHUYEecKHe
COeJMHEeHHs. XMMHUECKUE CBOMCTBa aMHUHOKHUCIIOT . B3aUMOJIEHCTBUE CO 1L€I04YaMU, KUCIOTaMH U
Jpyr ¢ apyroM (peakims noiukoniaeHcauuu). [lentunnast cBsa3p u nonunentuasl. [Ipumenenne
aMHHOKHCIIOT Ha OCHOBE CBOWCTB.

Tema 2.4.3. benku. [Tonmumepsl

Benkxn xak 6momonmmepsl. [lepBrudHas, BropudHasi, TpeTHIHAS CTPYKTYPHI O€TIKOB. XUMHUYIECKHE
CBOWCTBa OEITKOB: TOPEHNUE, ACHATYPALHs, THIPOJIN3, IIBETHRIC peakiy. bronornaeckne GyHKIINN
6enxoB. [TommmMepsl.. benkn u monmicaxapuabl Kak OHOITOTUMEPHL.

Tema 2.4.5. TInactmacchl. Bosokna, MX KIaccu@uKaIus.

Ilnactmaccel. [lonmyueHne mMOMUMEPOB peakIMel TMOJMMEpPHU3AIMHU U TOJUKOHJICHCAIINH.
TepmonnacTHuHbIE U TEPMOPEAKTHBHBIE MTacTMacchl. [IpencTaBuTenyu muactmacc.
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Bonoxna, nux KJ'IaCCI/I(l)I/IKaIII/IH. HonyquI/Ie BOJIOKOH. OT,HCJ'II)HI)IC OpeACTAaBUTCIIA XUMHUYCCKUX

BOJIOKOH
HpaKanecxue paﬁoTa. Pacno3naBaHue mjaacTMacc ¥ BOJIOKOH. 1
HpaKanecxue paﬁoTa. Pemienue OKCIICPUMCHTAJIbHBIX  3aJa4  Ha I/IZ[CHTI/I(i)I/IKaHI/IIO 1

OpPraHnv4CCKuUX COCAUHEHMI

JdemoncTpanmu. B3aumoaeiicTBue aMMHuaka U aHWIMHA C COJSIHOM KUCIOTOM. Peakuus aHunvHa ¢
O6pomHOIT Bomoi. Jloka3aTensCcTBO HAMMUUS (YHKIHMOHAJIBHBIX TPYII B PacTBOPax aMHHOKHCIOT.
PactBoperne u ocaxkneHwme OenkoB. lIBerHple peaknnm OenkoB. ['opeHHMe mHTHYBETO Tepa H
LIEPCTSIHON HUTH.

HpopunbHbie U NpodeccHOHANBHO 3HAYMMbIE 3JIeMEHTbl CoAepKaHUsl. AMHUHOKAIIPOHOBAs
kucyora. KanpoH Kak nmpeacTaBuTeNb MOJHaMUIHBIX BOJIOKOH. Mcronbp30BaHue ruaposi3a OenKkoB
B MPOMBIIIICHHOCTH. [NonuBrHUIXMOPHL, MoJUTETPa(TOPITHIICH (teduton).
®denonodopmansaernansie  miactMaccel.  Llemmymomn.  IIpombllnuieHHOE — TPOW3BOJICTBO
XUMHNYCCKUX BOJIOKOH

CamocrosiTe1bHast padoTa 00y4yaromuxcs. 2
AMMHAaK U aMHHBl - OECKHUCIOPOAHBIE OCHOBAaHUS. AHWIMHOBBIE KpAaCUTEIU: HCTOPHUA,
MIPOM3BOJICTBO, TMEPCIEKTHBA. AMHHOKHCIOTHI - aM(OTepHble OpraHUYeCKHe COCTUHEHHMSI.
AMUHOKHCIIOTBI - «KUPIHYHMKH» OeNKOBBIX Mojekyld. CHHTeTHYecKHe BOJIOKHa Ha

AMHHOKHUCIIOTHOW OCHOBE. «OKu3HB 3TO croco0 cymiecTBOBaHHUS OENKOBBIX Tell...» CTPYKTYpbI
Oenka M ero JecTpykTypupoBaHue. buonormueckuwe ¢yHknuu OenkoB. benkoBas ocHoBa
mmmyHuTeta. CIIUJ] m ero mpodwmmaktuka. Jedurur Oenka B MHUIIEBBIX MPOAYKTaX W €ro
NIPEOJIOJIEHNE B paMKax IJI00AIBHOH IPOJIOBOJILCTBEHHOW NPOrpaMMbl. XHUMHS M OHOJIOTHSA
HYKJICHHOBBIX KHCJIOT.

JAnddepeHunpoBanHblii 3aueT 1

BCEI'O: 78

Jl1sl XapaKTepUCTUKN YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeLyole 0003HaueHus:

1. - 03HaKOMUTENbHBIN (y3HaBaHUE paHee U3YYEeHHbBIX 00BEKTOB, CBOWCTB);
2. - PENIPOYKTHUBHBIN (BBIOTHEHHE AEATEIBHOCTHU 1O 00pasily, MHCTPYKLIUHU WU IO/ PYKOBOJCTBOM)
3. - IPOJIYKTUBHBIN (IUIAHUPOBAHNUE U CAMOCTOSITEILHOE BBITIOJTHEHUE JIEATENbHOCTH, pEIIeHNEe IPOOJIEMHBIX 3a]1a4)
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLJIAHBI

3.1. TpeGoBaHuUsI K MUHHMAJBLHOMY MaTePUATbHO-TEXHUYECKOMY 00ecredeHuIo
Peanuzarus yaeOHON AMCIUIUIMHBI TpeOyeT Haaudus ydeOHOTO KaOWHeTa M J1JabopaTOpHH
XUMUH.

O6opynoBanue yaeOHOro KabruHeTa 1 1ab0paTopuu:

- TI0CaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

- pabouee MecTo TpernojaaBarensi, OOOPYAOBAaHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM C
JUIEH3UOHHBIM WM CBOOOJHBIM HPOrPaMMHBIM OOECIeUYEeHHEM, COOTBETCTBYIOIIKUM pasjienaM
MIPOrpaMMBbI U MOAKIIOUYEHHBIM K ceTd Internet u cpencTBaMu BbIBOJA 3BYKOBOM HH(OpMaIINY;

- I€MOHCTPALUOHHBII CTOJ;

- BBITSDKHOM 1mIKad;

- y4eOHO-HarIsAHbIE  TOco0usl M JabopatopHoe 00OpydoBaHHE: IEepPHOJUYEcKas cHucTema
XUMH4YECKUX 3i1emMeHToB .M. MenaeneeBa, psii HANPsHKEHUA METAIIIOB, PAJI AJEKTPOOTPULATEIbHOCTH
HEMETaJIJIOB, TAa0JMLla PACTBOPUMOCTH COJIE€HM, KUCIOT U OCHOBAaHMHM B BOJE, IJIAKaThl 10 0OLIEH U
HEOPraHUYeCKOW XWUMHUH; IUIAKaThl MO OPraHUYECKOM XMMHH, XUMHUYECKas MOCyJa, XUMHUYECKHE
peaKkTHBBI, JAaOOpAaTOPHBIE BECHl M Pa3HOBECHI, Koyuiekuuu: «Metamibl», «[OpHBIE TOPOABI»,
«IlimacTMacchl U BOJIOKHAY, MOJICIIM OPTaHUYECKUX BEIIECTB

3.1.2. Texuuveckue cpeacTBa 00yUeHUs:
- MYJIbTUMEIUUHBIA POEKTOP;
- KOMITBIOTEP IPEI01aBaATENS;
- IPOEKIIMOHHBIN YKPaH;
- aBTOPCKMI KOMIUIEKT KOMITBIOTEPHBIX IPE3EHTALUH.
3.2. UudopmaunonHoe odecrniedeHue 00yueHust
3.2.1. YueOHUKH H y4eOHbIe OCOOH
OcCHOBHbIE HCTOYHUKHU:
INabpuensa O.C. , Octpoymosa W.I'. Xumust u1s ipopeccuii U celaibHOCTENH TEXHUUECKOTO TTPOQUIIS.
—M.: Akanemus, 2017
3.2.2. lonoJIHUTEIbHbIE HCTOYHUKH:
HNutepner-pecype.
Xumus. YuebHo-merogauueckoe nmocooue / H. B. [Tamesckas, 3. M.  Axpumenko, B. E. Axpumenko. -
2-e u31., epepad. u nor. - Kpacnonap: KCOU, 2014. - DnekTpoHHO — OMOIHOTEYHAs CUCTEMa
«Znanium.comy.(Pexxum noctyna: http:// www.znanium.com).
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3.3 Cnenuduxanns yue0HO-MeTOAUYECKOT0 KOMILIeKcA

Ne HaunmenoBanmue KosnuecTBo Tun HocuTeIs1

1 Paboyas nmporpamma 1 DJIeKTPOHHBIN

2 CranzapT 10 CIenuabHOCTH 1 ONEeKTPOHHBIN

3 3akoH 00 00pa3oBaHUU 1 DJIeKTPOHHBIN

4 KoMIIeKT OIIeHOUHBIX CPECTB 1 ONEeKTPOHHBIN

5 Pasgarounblii Marepuan, mpUMepHbIE BapUaHTHI 100 DIIEeKTPOHHBII
3alaHuil 15 3a4€1a, SK3aMEHa bymaxnslii

6 KommiekT npeseHTanuii K JeKIusM 1 ONeKTpOHHBIN

7 Meroauyeckrue peKOMEHAAIMN K MPaKTUIECKUM, 1 ONeKTPOHHBIH
J1a00paTOPHBIM paboTam,

8 Tabmumsi( nepuoauIecKast cucTema, 25 [TeyaTHble U3gaHUA
Ta0J1.paCTBOPUMOCTH,IIEKTPOXUMHUYEC-1 pan

Harp-s METaJuIOB)
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJIMHbI

KOHTpOJ'IL U OLCHKAa pPE3YJbTATOB OCBOCHHSA AUCHUIUIMHBI OCYIICCTBJIACTCA MNPEIoJgaBaTejicM B IPOLECCE
MPOBCACHUA IMPAKTUYCCKUX 3aHATUH H na60paTopme pa60T, TCCTUPOBAHHNA, a TAaKKC BbIIIOJTHCHUS 06yanOIIII/IMI/IC$I

MHAWBUAYaJIbHBIX 3a[[aHHI7[, ITPOCKTOB, HCCHCﬂOBaHHﬁ.

Pe3yabTaTnl 00yueHust
(0CBOEHHbBIE YMEHHS1, yCBOCHHbIE 3HAHMS)
pasaen/Tema

DopMBbI 1 METOIBI
KOHTPOJISl U OLeHKH
pe3yJ1bTaToB 00y4YeHust

Ha3bIBaTh N3YyYCHHBIC BCIICCTBA 1o 501058

HOMEHKJIATYPaM;

«TPUBUAJIBHO MEXAyHapOaHON

YCTHBIH OIIpoC,

ONPENENATh BaJEHTHOCTh U CTENEHb OKHUCIEHHUS XUMHYECKHX OJJIEMEHTOB, THUIl XHUM]
COEIMHEHUSX, 3aps] MOHA, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUIl KPUCTAIIINYECKON P
cpenbl B BOAHBIX PacTBOPAx, OKHUCIUTENb M BOCCTAHOBHUTENb, HAIPABJICHUE CMEIICHHUS
BIIMSTHAEM pa3IIMIHBIX (PAKTOPOB, M30MEPHl M TOMOJIOTH, TPHHAMIC)KHOCTH BEIIECTB K
HEOPraHUYECKUX U OPraHUYECKUX COEIUHEHHUM; XapaKTep B3aMMHOI'O BIUSHHS aTOMOB B
peakuuii B HEOPraHU4eCKOW U OPraHUYeCKOW XUMUU;

NPAaKTUYCCKUC 3aHITHSA,
nabopaTOpHBIC PabOTHI,
TECTHPOBAHUE

XapaKTepu30BaTh S-, P-, J-3JIEMEHTEHI 10 UX mojoxeHuto B [lepuoanueckoii cucreme J1. U.
MeHzeneeBa; o0LIMe XUMHYECKHE CBOMCTBA METaJUIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX M OPraHWYECKUX COCAWHEHHMH; CTPOCHHE U CBOWCTBA OPTaHHUECKUX
coeMHEeHUl (YIJIeBOIOPOIOB, CIHMPTOB, ()EHOJIOB, albIETHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMHHOB, aMUHOKHUCIIOT H YTJIEBOAOB);

MPaKTHYECKUE 3aHATHS,
nabopaTOpHBIC PabOTHI,
YCTHBIH OIIpOC

OOBSICHATB 3aBICHMOCTB CBOMCTB XUMHYECKOTO 3JIEMEHTAa K 00pa30BAHHBIX UM BEUICCTB OT
nonoxenus B Ilepuonuueckoit cucreme .M. MenzaeneeBa; 3aBUCMMOCTb CBOMCTB
HEOpPTaHMUYECKUX BEHIECTB OT HMX COCTaBa M CTPOCHHA, MPHUPOAY XHMHUYECKOH CBSI3M,
3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEakIH OT Pa3MUYHBIX (PaKTOPOB, PEAKIIMOHHON
CcrIocOOHOCTH OPTaHWIECKUX COSTUHCHAN OT CTPOSHIS HX MOJICKYIT;

YCTHBIH OIIpOC,
Ta00paTOpHBIC U
MIPAKTUYIECKHE 3aHATHSA

BBIIOJHATh XUMHUUECKHUM 3KCIIEPUMEHT MO PaCcliO3HABAHUIO BAXKHEUIITNX HEOPraHUUECKUX U
OPraHMYECKHUX BEIIECTB, MOJYUYEHUIO KOHKPETHBIX BELIECTB, OTHOCAIIUXCS K U3YyYEHHBIM
KjlaccaM COEIMHEHU;

nabopaTopHBIE PabOTHI

MIPOBOJIUTH PACUETHI [0 XUMHUYECKUM (pOopMyiaM U ypaBHEHUSIM PEaKIHid;

MPAKTUYCCKUC 3aHATUIL

OCYILIECTBIISITH CAMOCTOSITENIbHBIA MOUCK XUMUYECKOH MH(OPMALMK C HCIOJIb30BAHUEM
Pa3IMYHBIX HCTOYHHMKOB (CIIPaBOYHBIX, Hay4YHbIX W HAYYHO-TIOMYJISPHBIX W3JaHHH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTUH Uil 00pabOTKU W mepefayd XUMHY. MHPOPMAIMU M ee TPEJCTaBICHHS B
pa3nuuHbIX popMax;

caMmocTosTeNbHas padboTta

HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HAaHUA WU YMCHUA B Hp&KTH‘ICCKOﬁ JCATCIBHOCTH U
HOBCC,I[HCBHOfI JKHU3HHU: JId TIOHUMaHHA ria00anbHBIX np06neM, CTOAIINX TIEpEa
YCJIOBCYCCTBOM: SKOJIOTUICCKHUX, SOHCPICTHUICCKUX U ChIPbCBLIX;

camocTosATeNnpHas padora,
,YCTHBIH Oonpoc

0OBSICHEHUS XUMHUYECKUX SIBJ'IGHI/II\/’I, MNporucCxXoAdaux B IpUpoaec, 6LITy 1 Ha IPpOU3BOJACTBE,
OKOJIOTUYCCKU I'PaMOTHOI'O TOBCACHUS B Opr)KaIOH.[Cﬁ Cpeac;

caMmocTosTenbHas padora,
YCTHBIN OIIpPOC

OLICHKH BIIMSIHUSI XUMHYECKOTO 3arpsI3HEHNUS OKPYKaIOIIei cpeibl Ha OpraHnu3M YeI0oBeKa 1
JpyTHe KUBbIE OPTaHU3MBI, O€3011acHOH PabOTHI ¢ BEIECTBAMH B JIA0OpaTOpUH, OBITY M Ha
TIPOM3BOJICTBE;

CaMOCTOATCIIbHAA pa60Ta

OIIPEACICHNA BO3MOXHOCTHU TIPOTCKAHUA XUMHYCCKUX npeBpameHMﬁ B Ppas3IMYHbIX
YCJIOBUAX U OHEHKHU HUX HOCHCHCTBHﬁ, pacrio3HaBaHus " I/IZ[CHTI/I(bI/IKaL[I/II/I BaYKHEHIIIMX
BEHICCTB M MaATEpHaIOB, OICHKH KadcCTBa MMUTHEBOM BOABI M OTIACIBbHBIX ITHIICBBIX

MPOAYKTOB, KPHUTHYECKOH OIICHKM JOCTOBEPHOCTH XHMHUYECKOH HH(popManuy,

HOCTyHaIOH_[eﬁ N3 pa3JIMYHbIX NCTOYHUKOB.

MPaKTHYECKUE 3aHATHS,
, TabopaTopHas paboTa

3unanus:

POJIb XHMHH B €CTECTBO3HAHUH, €€ CBSA3b C IPYTHMHU €CTECTBEHHBIMH HAYKaMH, 3HAUECHHE B TECTHPOBAaHHE
JKI3HU COBPEMEHHOT'0 0OIIEeCTBa;

BaXHEHIIINe XUMHIECKHE MOHATHS: BEIIECTBO, XMMHYECKHIl 3JIEMEHT, aTOM, MOJIEKYJIa, IIPaKTHYECKHE
Macca aTOMOB M MOJIEKYII, HOH, PajiiKall, aJlIOTPOIIHS, HYKJIMABI ¥ H30TOIIBI, aTOMHBIE S-, S

p-, J-opOuTany, XMMHYECKas CBS3b, JJIEKTPOOTPHLATEIBHOCTh, BAJICHTHOCTb, CTEICHB ’
OKHCIIeHHsI, THOpuIu3anus opOHTalieif, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, recTupoBatme,
MOJISIpHAst Macca, MOJIPHBIIT 00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYIISIPHOTO J1abopaTopHbIe
HEMOJICKYJIIPHOTO  CTPOGHHSI, KOMIUICKCHBIE COCJIWHCHHs, JMCIEPCHbIE CHCTEMB, paboTHl,

HCTUHHBIE PACTBOPBI, IIEKTPOJIUTUYECKAS JUCCOLUALUA, KUCIOTHO-OCHOBHBIE PEAKLUU B
BOJHBIX DPAacTBOpax, THAPOIU3, OKHCICHHEH BOCCTAHOBIIEHHUE, JJIEKTPOJIH3, CKOPOCTBH
XUMHWYECKOH pEaKkIHuy, MEXaHW3M pEakIuH, KaTajiu3, TeIIoBOM »(QeKT peakuuu,

OHTAJIBIINA, TCIUIOTA O6pa’30BaHI/IH, OHTPOIHUA, XUMHUYCCKOC PABHOBCCHUE, KOHCTAHTa

KOHTpOJIbHAs paboTa
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pPaBHOBECHS, YIIIEPOAHBIA CKeJeT, GyHKIHNOHANbHAS TPYIIa, TOMOJIOTHSA, CTPYKTYpHas H
MIPOCTPAHCTBEHHAST W30MEPHsI, MHIYKTHBHBIA M Me30MepHBIH 3((deKTr, 37MeKTpodui,
HyKJICO(pHII, OCHOBHBIE THIIBI PEAKIINil B HEOPTaH. M OPraHMIECKON XUMUH;

OCHOBHBIE 3aKOHBI XMIMHH: 3aKOH COXPaHEHHS MaCChI BEIIECTB, 3aKOH IMTOCTOSTHCTBA COCTaBa
BemecTs, [lepuonnueckuii 3akon JI.1. Menaeneesa, 3akoH ['ecca, 3akoH ABOrazipo;

IIPAKTUYCCKUC 3aHATUA

OCHOBHbBIC TCOPpUU XHUMHUU; CTPOCHUSA aTOMa, XUMUYECKOH CBs3U, BHCKTPOHI/ITI/I‘IGCKOI‘/II

TCCTUPOBAHUEC MPAKTUYCCKUC

JUCCOLMAINY, KHCIOT W OCHOBaHWH, CTPOEHHS OpPraHMYeCKHMX U HEOPraHHYeCKUX 3aHATHS
COCAMHEHUI (BKJIIOYAsh CTEPEOXMMHIO), XHMHYECKYI0 KHHETHKY UM XHMHUYECKYIO

TEPMOAUHAMUKY;

KJIacCcH(UKaIMIO 1 HOMEHKIIATYPY HEOPraHMYECKUX U OPraHMYECKUX COSTMHEHMIH; TECTUPOBAaHUE
MIPUPOJTHBIE UCTOYHHUKH YTIIEBOJAOPOJIOB M CIIOCOOBI X MEPEPAOOTKH; TECTUPOBAHUE

BEILIECTBA U MaTepHUalbl, IUPOKO HCIOJb3yeMble B NPAKTHUKE: OCHOBHBIE METAJUIBI U
CIUIaBbI, TpaduT, KBapi, MHUHCPAIbHBIC YAOOpPCHHS, MUHCPAIBHBIC M OPraHUYCCKUC
KHUCJIOTHI, IIEJIOYH, aMMHUAK, YIJICBOJOPOJbI, (EHOJ, aHWIWH, METaHOJ], 3TaHOI,
STHJICHTJIMKONb, TIUIEPHH, (popManbIerna, aleTanbIeruy, aleToH, TII0K03a, caxaposa,
KpaxMas, KJIeT4aTKa, aMHHOKHCIIOTHI, O€JKH, WMCKYCCTBCHHBIE BOJIOKHA, KaydyKH,
TUTACTMACCHI, )KHUPHI, MBLJIA H MOIOIIIHE CPEJICTBA.

nabopaTopHbIC PabOTHI
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Pe3syabTaThl
(ocBOeHHbIE 001He
KOMIIETEeHIIMH)

OcHoBHbBIE MOKA3aTeJIH OlleHKH pesyJjbTartra

(I)O])M])l H METOAbI
KOHTPOJIA U OLIEHKHA

OK 1. IToHnMaTh CyIIHOCTH H
COLIMAJIbHYIO 3HAYUMOCTh CBOEH
Oynymeit mpodeccun, IPOSIBIIATE K
HEeH yCTONUYMBBIN UHTEpEC

JemoHCTpanus HHTEpeca K Oy mymiei
npodeccuu.

VYyacTtue B MEPOIIPUATHAX
npodeccrnoHaIbHOI HAaNPaBICHHOCTH

WnTepnperanus
pe3yIbTaTOB HAOIIOACHUH
3a IeSITENbHOCTHIO
CTyZEHTa B Ipolecce
00ydeHHS U OCBOCHUS

npodeccun.
OK 2. Opranu3oBbIBaTh Co0uto/ieHUE U BBINOJTHEHUE HaGmonenwue,
COOCTBEHHYIO A€SATECIBHOCTD, (yHKIIMOHAJIBHBIX 0053aHHOCTEH, TECTUPOBaHUE.

BBIOMpATh TUIIOBBIE METOABI U
CHOCOOBI BBIITOJTHEHHS
podeCcCHOHANBHBIX 33/1a4,
olLeHHBaTh UX 3P HeKTHBHOCTH U
Ka4ecTBo.

COOJIFO/ICHHE TPYIOBOM U TEXHOJIOTHYCCKON
JIACLMIUIAHEI.

Oco3HaHMe LeNnu U 3aa4 IpeacTosIe
JIEATEJIbHOCTH, KaYECTBEHHO BBINIOJIHEHHAS
pabora.

[IpoBeneHNe KOHTPOIIS 32
opraHuzaiyel paboyero
MecTa.

OK 3. [Ipunumars peieHus B
CTaHAAPTHBIX ¥ HECTAHJAPTHBIX
CUTYyalUsIX M HECTH 32 HUX
OTBETCTBECHHOCTb.

AHanu3 pe3ynbpTaToB JNESTENbHOCTH,
caMOaHaJI3: OTYET O MPOEIAHHOH padoTe,
BBIBOJI.

Koppexkmms cBoeii AesTeIbHOCTH MO
OCHOBHBIM 3TariaM padoTBHI.

IIpuMeHeHre pa3nUYIHBIX METO/I0B U CIIOCOOOB
JUIA pelIeHUs 3a1ad.

WnTepnperanus
pe3ynbTaToB HaOMIOICHUH
3a IeSITENbHOCTHIO
CTyZEHTa B Ipolecce
00y9eHUs 1 OCBOCHUS
npodeccun.

OK 4. OcymiecTBasTh MOUCK U
UCIIONIb30BaHHEe HH(POPMAIIHH,
HeoOxoanMoH uist 3 (HEeKTHBHOTO
BBINIOJTHEHHS TPO(EeCCHOHATBHBIX
3aj1a4, Mpo(eCCHOHAIBHOTO 1
JIMYHOCTHOTO Pa3BUTHSL.

O¢ddekTuBHBI MOUCK HEOOXOAUMOIA
nHdopmManu.

HaxoxeHne 1 UCIoNb30BaHUE Pa3IMyHbIX
HCTOYHUKOB HH(popMarwn s 3 dekTuBHOTO
BBITIOJTHEHHS TPO(QECCHOHATIBHBIX 3a1a4.

HabOunroneHue u oneHka
IOCTHIKEHUH
JCATCIIBHOCTU CTy}leHTa Ha
MPaKTHYECKUX 3aHSITHSIX.

OK 5. Hcmons30Bath
HHPOPMAINOHHO-KOMMYHHUKAIIIOH
HBIE TEXHOJIOTHUH B
po(heCCHOHATBHOM NEeSTeIHHOCTH.

W3yyeHne ¥ MCTIONB30BAaHWE HOBEHIINX
TEXHOJIOTUH NP BHITTOJHEHUH 33aHHH.
‘YMeHue rpaMoTHO ToJIb30BaThCst IHTEpHET —
pecypcami.

Habmronenue u oeHka
HOCTHKEHUM
JIESITETFHOCTH CTYACHTOB
HAa TPaKTHYECKUX

3aHATHSIX.
OK 6. PabGorats B komuekTuBe U | I[IpaBmiIpHOE BBICTpaMBaHHE MEKINYHOCTHRIX | HabmiomeHue u oneHka
KomaHie, 3G peKTHBHO OOLIATHCS C | OTHOIICHHH B KOJIJIGKTUBE, C KIIMEHTAMHU. JIOCTHOKEHUH

KOJIJIeTaMH, pykoBozacTBOM, | UeTkoe pacmpeneneHue o0I3aHHOCTEN MeXy | IesTeIbHOCTH CTYACHTa Ha
MOTPEOUTEISIMH. YJIeHaMU KOJIJIEKTHUBA MIPAKTUYECKUX 3aHSATHUSX.
OK 7. Bbpats Ha cebst | [IpaBunbHOE BBICTpaMBaHUE MEXIUYHOCTHBIX | HaOmromeHue u oneHka

OTBETCTBEHHOCTH 32 paboTy UJICHOB

OTHOIIICHHI B KOJIJICKTUBE, C HOTpe6I/ITCJ'I$IMI/I.

JOCTHIKEHUH

KOMaHIbI (MOTYMHEHHBIX ), JIESITETFHOCTH CTYACHTOB
pe3yIbTaT BHITOTHEHUS 3aJaHUH. HAa TPaKTHYECKUX
3aHATUAX.
OK 8 CamocTosTensHO ONpeaeniaTh | AHaIu3 pe3yibTaToB AESTEIbHOCTH, Haomronenue u orieHka
3amaud  IPO(ECCHOHANEHOTO W | CaMOAaHaJH3: OTYET O MPOJCIaHHO padoTe, JOCTHOKCHUM
JIMYHOCTHOT'O pa3BUTHSL, | BBIBOJ. JIeSTEIbHOCTH CTYAECHTOB
3aHUMAThCA  camooOpaszoBaHueM, | Koppekius cBoei NesTeIbHOCTH 10 Ha TPaKTHYECKUX
O0CO3HAaHHO MJIAHAPOBATh | OCHOBHBIM dTamaM paboThl. 3aHATHIX.

TIOBBIIIICHHUEC KBaHI/Iq)I/IKaHI/II/I

[TpuMeHeHNE pa3NUIHBIX METOIOB U CITIOCOO0B
JUISL peIlIeHus 3a1a4.

OK 9. OpuentupoBaTbcs B
YCJIOBUSIX 4aCTOW CMEHBI
TEXHOJIOTHH B PO ECCHOHATBHOMN
JESITeNbHOCTH.

AHanu3 pe3yNbTaToB JEATEIHHOCTH,
caMOaHaJiu3: OTYET O MPOIeNIaHHOM pabdoTe,
BBIBO/I.

Koppekuus cBoeit nesareabHOCTH Mo
OCHOBHBIM 3TaraM padoThL.

HaoGmronenue u onieHKa
JOCTHIKEHUH
JCATCIIBHOCTHU CTy}IeHTOB
HAa MPaKTHYECKUX
3aHATHAX.
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JUACT UBMEHEHWH U JOIIOJTHEHUM,
BHECEHHBIX B PABOYYIO IPOTPAMMY

Ne U3MCHCHUA, JaTa BHCCCHUA NU3MCHCHU I, Ne CTpaHUIbl C UBMCHCHHUCM;

BbLJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB JIMIa BHECIICTO U3MCHCHU A




