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Pabouas nporpamya yachuoit aucunmanis: OYL09 Xumun paspaborasa
Aa ocHone TpeGosanni OTOC cpearero ofuero oOprIOBAHMA, NPCILABIREMEIX K
CTPYKTYPE, CONCPIRANMIO M PeIVIBTATAM OCBOCHMA yHeOHOH amcumniamib
CXHMHMAY, 8 COOTBETCTBMHM € PeKOMEIAAUMAMM 110 OPradi3aniK MOJy4CHHSA
cpeadero o0wero 0OpPalOBAHMA B HPCACIAX  OCBOSHTHA  ODPAIOBATETRHLIX
nporpass  cpegserc npodeccionaisioro ofipalosanns wa Gae OCHOBHOID
obuiero obpaiosanns ¢ yuerom TpeGoBaEMi (DEICPATEHLIX OCYAAPCTHEHMLX
OBPAIOBATENLILIX CTAHAAPTOR W MonyuaeMmol opoeccHM MM CHEUHAILHOCTH
cpeasero  npoheccHonanwnore  odpasonapua  (mucemo  llenapramenta
rocyaapeTBesHOl moamTukH B cepe NOATOTOBKM paboqux kagpos n JIO
Munobprayves Poconn or 17.03.2015 Ne 06-259).

H CHCUMAABHOCTH TEXHHYECKOND NPogis

Oprannzanus - paapaborank: AQY BO JIO «l ocyaapersennbiilt MHCTHTYT
IKOHOMMKM, DUHRHCOY, NPABS H TEXHOAOTHHAN

PaspaborTunx:

Misnna Esrennn Qumnnosna — npenoianarens XHMAH K GHOTOTHA

PaccmoTpena o 0300peHa Ha 38CERAHRHN METOAHYECKON KOMUCCHN,

[Nporoxon Ne - / or « f I wligmaea. 2017 1
Vo

) -,,/ AL o el dess

[peacepaTemi METOIMYSCKOR KOMHCCHN

Cornacoaano

(,v hik znv/ e

-

by Wdu/f“‘*'”“‘“ ™
LRt
1:/-1/0“? it ¢ T / / “'&W/{’] /?'/ 4{/{//‘./,0/



COJIEP)KAHUE
. TIACITOPT MPOTPAMMBI YUYEBHOM
JTUCHUATIIUHBI

. CTPYKTYPA W COJEP)KAHME VYYEBHOW
JTUCHUATIIUHBI

. YCJIOBUA PEAJ/IN3AIINN INPOT'PAMMBI
YYEBHOU JUCHUITJINHBI

. KOHTPOJIb n OIIEHKA PE3YJIBTATOB
OCBOEHUSA YYEBHOU U CHUITJINHBI

CcTp.

14

16



1. IACIOPT IPOT'PAMMBI YYEBHOU JUCIIUTIJIMHBI
1.1. ObsacTb NpUMEHEHUsI IPOrPaMMbI
[Iporpamma yueOHOW TUCUHUILIMHBI SBISIETCS YaCThIO OCHOBHOM 00pa3oBaTeIbHOM
nporpamMmmsl B cooTBeTcTBUU ¢ PI'OC 1o crennasbHOCTIM TEXHUYECKOTO MPOQUIIS.
1.2 MecTO IMCHUIIMHBI B CTPYKTYPe OCHOBHOM NPO¢)eCCHOHAIbHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbI: HU3ydaeTcs Kak 0a30BbIil yUEOHbIN TpeIMET
TEXHUYECKUX CIEIUATIbHOCTEN cpeaHero npohecCUOHAIBHOr0 00pa3oBaHusl.
VYyeOHast nUCUUIITMHA «XUMUSI» SBISIETCS YYEOHBIM MPEAMETOM I10 BBIOOPY U3
oOsi3atenbHOM nipeameTHor obsactu «EcrectBennbie Hayku» OI'OC cpennero
o01iero oOpa3oBaHus.
B npodeccuonanbHblx  00pa3oBaTeIbHBIX  OpPraHM3alusAX, PeAU3YHOIIHUX
oOpa3oBaTelbHYI0 MPOrpamMMy cpeaHero obmiero oOpa3oBaHusA B Tpenenax
ocBoenus IIIICC3 CIIO Ha 6a3ze ocHOBHOro oOuiero oOpa3oBaHus, ydeOHas
JTUCHUIUIMHA «XUMHUS» HU3ydaeTcs B 0011e00pa3oBaTeIbHOM IIUKIIE Y4EOHOTro
OIIOII CIIO na 6a3e OCHOBHOI'O OOLIEro 0Opa3oBaHUS C MOIYYECHHUEM CPEIHETO
obmero oopazopanus (IIITKPC, ITTICC3).
B yue6nnix manax [MIIKPC, TITICC3 mMecto yueOHOM TUCIUIIITUHBL «XUMHUS» — B
cocTaBe 00111€00pa30BaTeNbHBIX YUEOHBIX JUCHUIUIMH MO BHIOOPY, POPMUPYEMBIX
u3 o0s3aTenbHbIX peaMeTHbix obnacteit I'OC cpennero obmiero oOpazoBaHus,
st mpodeccuit CIIO unu cneunansHocTeit CIIO cooTBeTCTBYIOMIErO MPOQUIIs
npodeccroHaIbHOr0 00pa30BaHMS.
1.3. leau u 3a0a4u TUCUMILUVIMHBI — TPe0OBaHHUS K pe3yJbTaTaM OCBOCHMS
AUCHMIIMHBI:
OcBoeHue coaepx aHusi y4eOHOM JUCHUIUIMHBL «XHMHS», 0OecrnedynBaeT
JOCTHKEHUE CTYJEHTaMU CIEAYIOUINX Pe3yJabTaTOB:
JUYHOCHIHBIX:
-4yBCTBO FOPAOCTH U YBAXKEHUS K UCTOPUH U JOCTUKEHHUSIM OT€UECTBEHHON XUMHU -
4YecKOW HayKH; XMMHUYECKH T'PaMOTHOE MOBEACHHE B MPOPECCHOHATBHOMN JIeATeNb-
HOCTU U B OBITY IpU OOpalleHHH C XMMHUYECKUMU BELECTBAMH, MaTepualaMHu U
IpOILIECCAMU;
-TOTOBHOCTh K HPOAODKEHHIO 00pa30BaHUs U TOBBIINICHUS KBaTU(pUKALUU B U3-
OpaHHOM TpodecCHOHATBHON NEATCIPHOCTH U 0OBbEKTUBHOE OCO3HAHHUE POJIM XH-
MUYECKUX KOMIETEHIIMI B 3TOM;
-YMEHHE UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XUMHYECKOW HAYKU U XHUMHYE-
CKUX TEXHOJIOTUH JIJIsl MOBBIIICHHUSI COOCTBEHHOTO MHTEJUIEKTYaIbHOI'O Pa3BUTHS B
BBIOpaHHOM TIPO(heCCHOHATBLHOM NEeSITETbHOCTH;
MemanpeomMemHuupix:
-MCNOJB30BaHNE PA3JINYHBIX BHJIOB MTO3HABATEJIBHON AESATEIBHOCTH U OCHOBHBIX
MHTEJUICKTYaJbHBIX Omepanuil (MOCTaHOBKM 3ajaud, (HOpMYyJIMPOBAaHUS TUIIOTE3,
aHalM3a M CHHTE3a, CpaBHEHHs, OOOOIIEHMsS, CHCTEMAaTH3allud, BBIABICHUS
IIPUYHUHHO-CJIE/ICTBEHHBIX CBSA3€H, MOMCKA aHAJOroB, (pOPMYIUPOBAHMS BBIBOJOB)
JUISL PELICHHs TOCTaBJIEHHOM 3a/lauyd, MIPUMEHEHUE OCHOBHBIX METOJOB NO3HAHUSA
(HaOusrofieHusl, HAyYHOrO0 AKCHEPUMEHTA) JJIS WM3YUYEHHUs Pa3JIMYHBIX CTOPOH XH-
MUYECKHUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTD CTaJl-



KHBaThCs B pOo(heccCHOoHaIbHOM cdepe;

-MCIOJIb30BAaHHUE PA3TUYHBIX UCTOYHUKOB JJIsI TIOJIyYEHUsI XUMUUYECKO nHpopMma-
1IUU, YMEHUE OIIEHUTH €€ JOCTOBEPHOCTh JJI JOCTUKEHUS XOPOIINX PE3YyIbTaTOB
B IpodeccuoHanbHoM cdepe;

npeomemHuulx:

-chOpMUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMHUHU B COBPEMEHHOM HAYUYHOU
KapTUHE MUPA; TOHUMAHKUE POJIU XUMUU B POPMHUPOBAHUU KPyro3opa U PyHK-
[IMOHAJLHON IPAMOTHOCTH YEJIOBEKA sl PEIICHUS TPAKTUUECKUX 3a]1a4;
BJIaJICHUE OCHOBOIIOJIATalOIUMU XUMUYECKUMHU TTOHITUSIMU, TEOPUSIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOT'O TTO3HAHMUSI, UCTIOJIb3YEMbIMU B XUMUH
HaOJII0IEHUEM, ONHUCAaHUEM, U3MEpPEHUEM, AKCTIIEPUMEHTOM; yMEHUE
00pabaTtbkiBaTh, OOBSICHITH PE3YIbTATHI MIPOBEJCHHBIX OMBITOB U JENAaTh BBHIBOIHI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSITH METOAbl TIO3HAHUS TIPH PEIICHUU
IPaKTUYECKUX 3a]1ay;

-chopMUpOBaTh YMEHHUS J1aBaTh KOJUUYECTBEHHBIE OIICHKH M MPOU3BOAUTEH PACUYEThI
0 XUMHYECKUM (pOpMYyJiaM U YPAaBHECHHSIM;

BJIaJICHUE MPAaBUJIaMH TEXHUKHA 0€30MaCHOCTH IIPH UCIIOJIb30BAHUN XUMUYECKUX
BEIIECTB;

-c(popMUpOBaTH COOCTBEHHON MO3UIIMHU IO OTHOIICHHUIO K XUMUYECKON UHGOP-
MalHH, OJTy4aeMON U3 Pa3HbIX UCTOYHUKOB.

1.4. PexoMeHayeMoe KOJIMYECTBO 4YacOB HA OCBOCHHE INPOIrPAMMBI
AUCUMILIUHBI:

MaKCHUMaJIbHOM yueOHOM Harpy3ku obyyatomerocs 117 yacoB, B TOM 4yucIie:
00s13aTeNTbHON ayAUTOPHON Y4eOHOM HArpy3Ku 00yUaromerocs 78 4acos;
CaMOCTOSITEILHON paboThl 0Oyuaromerocs 39 4acos.

2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCIUATIIMHBI
2.1. O06bem y4eOHOM TUCHMIIMHBI U BUAbI Y4e0HOI padoThI

Bua yyeOHoi padoThI Oovem yacos
MakcumanbHasi yueOHasi HAarpy3ka (Bcero) 117
Oobs13aTes1bHAA ayAUTOPHAA y4eOHAas HATPY3Ka (Bcero) 78
B TOM YUCJIE:
TEOpETUUECKOE 00yUeHHUE 41
nabopaTopHbie PaObOTHI 32
npakTUYeCKue padoThl 5
CamocTosiTeqibHas padoTa o0y4arinerocs (Bcero) 39
B TOM YUCIJIE:
BBITIOJTHEHUE JOMAIITHUX 3aJaHul, HanmrcaHue pedeparon 39




2.2. Pabounii TemaTHUeCKUil II1aH U coaepxanue yueoHou nucuumiaunel OYJ1.09 Xumus

HanMeHOBaHHeE pa3iejioB
H TeM

Conepmafme yqeﬁﬂoro mMarTtepuaJia, naﬁopaTo HbIC U IIPAKTHYECCKHUE paﬁOTbI,
CaMOCTOsITCJIbHAs pa60Ta 00y4Yaroumuxcs.

O0beM yacoB

YpoBeHDb
OCBOCHHUSA

Pa3zpgea 1.

OO0mas 1 Heopranmyeckas XuMHus.

Bsenenue.

1

Tema 1.1

OCHOBHBIC MOHATHUA U 3AKOHbI XUMHH.

1| BemectBo. ATom. Mosekyna. Xumuueckuii saeMent. Amnorponus. [IpocThie U CIOKHBIE
BeniecTBa. KayeCTBEHHBIM M KOJWYECTBEHHBIM COCTaB BEIIECTB. XHUMHUYECKHE 3HAKA H
dhopmynsl. OTHOCUTENEHBIE aTOMHASI K MOJIEKYJIApHast Macchl. KosmuecTBo BemiecTna..

[ SN

2

JIabopatopHbie paboThl. M3roToBIeHHE MOJENEH MOJIEKY] HEKOTOPBIX HEOPIraHUYECKUX
BEIIECTB.

\S]

[IpakTnueckue 3aHATHS

CaMocTosiTe/IbHas padoTa 00y4aroLuXcs

Tema 1. 2

ITlepunoanyeckui 3axkoH u Ilepuoanyeckasi cucreMa XuMH4ecKuXx dJjiemenTos /.M.
MenpeseeBa U CTPOCHHE aTOMA

1 | Otkpertue JI.U. MenneneeBsiM Ilepuoguueckoro 3akoHa. IlepHOJMYECKH 3aKOH B
dbopmynuporke J[.U. MenneneeBa. ATom — cioxHast yacTuna. SAapo (mpoTOHBI U HEUTPOHBI)
U 2JIeKTpOHHas o6ojouka. M3otonsl. CTpoeHHe EeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB
MajblX MepruoJoB. OCOOEHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB
OOJIBIIINX TTEPUOJIOB (MIEPEXOIHBIX d7eMeHTOB). [loHaTHE 00 OpOUTANSIX. S-, p- U d-
OpOuTanu. DneKTpOHHBIE KOH(DUTYpalli aTOMOB XMMHUYECKUX 3JIEMEHTOB.

NN AN~

JlaboparopHublie paboTel: MoaenupoBanue nocrpoenus [lepuoauueckoit TaOIUIbI XUMUYECKUX
JJIEMEHTOB.

HpaKTI/I‘IeCKI/Ie 3aHATUA

CamocrosiTesibHasA padoTa 00y4YarOLIUXCH.

Tema 1.3

CTpoeHue BelecTBa.

1 HNonnas xumudeckas cBsa3b. KoBajieHTHas XMMHYecKas CBA3b. MeTajandecKkas CBs3b.
ArperaTHLIe COCTOAHUS BEIICCTB K BOAOPOJHAA CBA3b. YucTthie BellecTBa U CMECH.
I[I/ICHepCHLIe CUCTCMBI.

NG W Uy

Ha6opaTopHLIe pa6OTBIZ HpI/IFOTOBJ'IeHI/Ie CYCIICH3UU Kap60HaTa KaJIbIIUs B BOJIC. HOHY‘I@HI/IC
OMYJIbCHUU MOTOPHOTI'O MacJia. O3HaKOMIJICHHE CO CBOMCTBAMU AUCIICPCHBIX CUCTEM.

HpaKTI/IquKI/Ie 3aHATUA

CamocrosiTesibHast padoTa 00y4arOIMXCS.

Tema 1.4

Bopa. PacTBopbl. DiIeKTpoIMTHYECKAs] AUCCOUALMSA

N O




1 | Boma kak pacTBOopHTens. PacTBOPHMMOCTH BellecTB. HachllieHHbIe, HEHACHIIICHHBIE, 1 2
MEePECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KHJIKOCTEH U TBEPIbIX
BEII[ECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA.
DIEKTPOTUTHYECKAs JUCCOLHAIIHSI.
Jla6opatopHbie paboThI: XapakTep AUCCOLMALUY PA3IMUHbIX THAPOKCHIOB. 1 2
[IpakTuueckue 3ansatus: [IpurotoBieHrne pacTBopa 3aJaHHON KOHIIEHTPALUH. 1 2
CamMocTosiTebHas padoTa 00y4alouXxcs. S 3
Tema 1.5 Kitaccupukanus HeopraHm4eCKUX COeIMHEHUN 1 UX CBOICTBA 7
1 | Kucnotsl 1 ux cBoiictBa. OcHoBaHUA U UX cBo¥cTBa. Coii ¥ uX cBoycTBa. OKCHIBI U X 2 1
CBOICTBA.
JlabopaTtopHubie paboThl: McibiTaHue pacTBOPOB KUCIOT MHAUKAaTOpamMu. B3anmoeiicTere 3 2
METaJJIOB C KACJIOTaMH. B3anMoeicTBue KUCIOT ¢ OKCUIaMU MeTaJuioB. B3aumoaeiicteue
KHUCJIOT C OCHOBaHUSIMU. B3anMo1eiicTBUE KUCIIOT C COJISIMHU.
HcnbiTanne pacTBOPOB LIENOYEN HHAMKATOpaMH. B3anMoielicTBHE Ea04Ye C COJIIMM.
PaznoxxeHne HepacTBOPUMBIX OCHOBAHUM.
B3aumoperictBue coseil ¢ metamiamu. BzanmoneiictBue cosieid Ipyr ¢ apyroM. I 'maponus conen
pa3JIMYHOTO THUIIA.
IIpakTUUEeCKHE 3aHATHUS 1 2
CamocTosiTeJIbHast padoTa 00y4YaroIuXcs. k] 3
Tema 1. 6 XHMHYECKHE peaKunu 5
1 | Kiaccudukanusa XuMuueckux peakunid. OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIUU. 1 2
CKOpOCTh XUMUYECKUX peakiuii .O0paTuMOCTh XUMUYECKUX PEaKIIHi.
JlaGoparopHblie paboThl: Peakiius 3amenieHns Meau *Kejne30M B pacTBOpPE METHOTO KyIopoca. 1 2
Peakuuu, uaymue ¢ o6pazoBaHreM 0cajiKa, ra3a Wi BOJbl. 3aBUCUMOCTb CKOPOCTHU
B3aMMOJEICTBHUS COJISTHOM KUCIIOTHI C METAJJIAMU OT UX IPUPObl. 3aBUCUMOCTh CKOPOCTH
B3aMMOJICIICTBUS LIMHKA C COJISTHOM KUCJIOTOM OT €€ KOHLIEHTPaluK. 3aBUCUMOCTh CKOPOCTH
B3aumoieiicTBust okcusa meau(Il) ¢ cepHoil KUCIOTON OT TeMIepaTyphbl
[IpakTuueckue 3aHATUS 0
CaMocTosiTeIbHAas padoTa 00y4aroIIUXCH. 3 J
Tema 1.7 MeTajibl M HEMETAJJIbI 9
1 2 2

OCOOeHHOCTH CTpOEHUSI aTOMOB U KpucTauioB. (Pusnyeckue CBOWCTBA METAJJIOB.
Knaccugukanus MeTanioB Mo pa3iWyHbIM MpHU3HAKaM. XHUMHUYECKHE CBOMCTBAa METAJJIOB.
DNEKTPOXUMHUYECKUN Pl HAIPSDKEHNH MeTallioB. Metamnorepmus.

Hemerannel — npoctble BemecTBa. 3aBUCHMOCTb CBOWCTB TaJIOTEHOB OT MX IOJIOKEHHUS B
[lepnoguueckoii cucteme. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B
3aBUCHUMOCTH OT UX IOJIO)KEHHUS B PSAY DIEKTPOOTPULIATENBHOCTH.




JIaGopatopHubie paboThl: 3aKajika ¥ OTHYCK cTaind. O3HAKOMIIEHHE CO CTPYKTYPaMHU CEporo u 2 2
Oernoro yyryHa. Pacrio3HaBanue pyxa xenesa
[IpaxTnueckue 3anstus: [loaydyeHue, coOupanue U pacrio3HaBaHUE T'a30B. 2 2
Pemenue skcnepuMeHTaNbHBIX 3a1a4.
CaMocTosTebHasA padoTa 00yJalomuxcs. 3 J
Pazaea 2. Oprannyeckass XuMusl.
Tema 2.1 OcHOBHbIEC MOHATHS OPraHUYECKONH XUMHH U TEOPHUS CTPOCHUSI OPraHMYEeCKUX COeIMHEeHH I 7
1 | IlpupoaHbie, HCKYCCTBEHHBIE U CHHTETUYECKHE OpraHnyeckue BemiectBa. CpaBHEHHE 2 2
OPraHMYECKHUX BEIIECTB C HEOPraHUYECKUMH.
BanentHoCTh. XUMHUUYECKOE CTPOCHHUE KAK MOPSIOK COCTUMHEHUSI aTOMOB B MOJIEKYJIBI 110
BAJICHTHOCTH.
Teopus crpoenust oprannueckux coequuHennii A.M. bytneposa. Kiaccudukanus
opraHnueckux BemiectB. Kinaccuduxaius peakunii B opraHu4ecKoi XHMHUU.
JlabopaTtopHusie paboTel: M3roToBieHue Moaenel MOJICKyJ OpraHUYECKUX BEIIECTB. / 2
[Tpaktuueckue 3auatus: OOHapyXeHHUE YIiIepoaa U BOJIOPOJIa B OPTaHUIECKOM COCTUHECHHUH 2 2
CamocTosTe/IbHAsd padoTa 00y4aroImuxcs. 3 3
Tema 2.2 Yr/eBoa0poabl U UX NPUPOJIHbIE HCTOYHUKHU 6
1| Ankanel. AnkeHsl. J{ieHbl ¥ KaydyKH. AlKHHBL. ApeHbl. [IpHpoIHbIe HCTOUHHKH 1 2
YTJIEBOJIOPOIOB.
Jlaboparopubie paboThl: O3HAKOMIIEHUE C KOJUIEKIIMEH 00pa3lioB HEPTH U MPOIYKTOB €€ 2 2
nepepaboTku. O3HaKOMJIEHHE C KOJUIEKIIMEH KayuyKOB U 00pa3lamMu U3eI1il U3 pe3HHBI.
[IpakTuueckue 3ansATUs B3anmonelicTBre METAIIIOB C HEMETAJIJIAMU. 2 2
CamocTosTe/IbHAad padoTa 00y4aroIuXxcs. 3 3
Tema 2.3 Kuciopoacoaepxamme opranudeckue coelMHeHu st 9
1 | Couprtel. ['uuepuH Kak mpeacTtaBUTENb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuus 1 2

Ha MHOTOATOMHBbIE CIUPTHL. [IpuMeHenue riuuepuHa.

dusnueckue M XUMHUYecKue cBoicTBa (eHona. IlonsaTue o6 amprerugax. AJbaeruaHas
rpynna kak (yHkiuoHanbHas. Popmanbaerun U ero cpoiictBa [loHsTHEe 0 KapOOHOBBIX
kucinoTtax. KapOokcunpHas rpynna kak ¢yHKunoHanbHas. IlomydeHue CIOKHBIX 3(hHPOB
peakuueit srepudukanuu. CnoxHble 3(QUpbl B IMpHUpoJe, UX 3HaueHue. I[IpumeHeHue
CJIO’KHBIX 3()UPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxsbsle 3¢upbl. Knaccupukamus xxupoB. XHMHUYECKHE CBOMCTBA KHPOB:
TUAPOJIM3 U TUJAPUPOBAHUE KUIKUX KUPOB. [IprMeHEHHME >KMpOB Ha OCHOBE CBONCTB.
VraeBonapl. YrieBojpl, HMX KiIaccHUKalusa: MOHOcaxapuabl (TJIIOKO3a, (PpYyKTO3a),
Jcaxapuibl (caxapo3a) M HoJrcaxapuibl (Kpaxmall U 1eJUI0J103a).




I'moko3a — BEMIeCcTBO ¢ ABOMCTBEHHOM (DYHKIMEH — aJIbJIeTUAOCTIHPT

JIaboparopHbie paboThl: PacTBOpeHHE TITUIIEpHHA B BOJAE U B3AUMOJICHCTBHE C TUIPOKCHIOM 4 2
menu(Il). CroiicTBa yKCYCHOM KUCJIOTHI, OOIIHE CO CBOMCTBAMU MUHEPATIBHBIX KUCIIOT.
JlokaszaTenbCcTBO HEMPEACIIBHOTO XapaKTepa KUIKOTO Xupa. BzauMoeiicTBUE TIIFOKO3bI U
caxapossl ¢ ruapokcuom meau(1l). KayectBennas peakuus Ha Kpaxmall.
[IpakTuueckue 3ausatus. M3yuenrne pacTBOPUMOCTH CIUPTOB B Bojie. OKUCIIEHUE CITUPTOB 9 2
Pa3IMYHOrO CTPOEHUsI XpoMOBOM cMmechlo. [lomyyenune nustunosoro 3¢gupa. [lonyuenue
TJIMIEpaTa MEJIH.
CamocTosTebHasd padoTa 00y4aloIuxcs. 3 J
Tema 2.4 A3oTcoaep:xaniue opranudeckue coequHenusi. [loaumepst. 8
1 | Ilonsitue o6 amuHax. AnmudaTHYecKue aMUHBI, WX KIacCHPUKaMUs U HOMEHKIATypa. 1 2
AMMHOKHUCIOTH Kak ampoTepHble TU(YHKIMOHAIBHBIE OpPraHUYeCKHe COCAMHEHUSI.
XWMHUYECKHE CBOWCTBA AaMHUHOKHCIOT XHUMHYECKHE CBOMCTBA OCJIIKOB: TOpEHHE,
JeHATypalus, TUAPOIIN3, IIBETHHIE peakiuu. bruomornueckue GpyHKImm 6EIKOB.
benku u nonucaxapupl Kak OUOMOJIUMEPBI.
[ImacTmacchl.
JlabopaTtopHusie paboTsl: PacTBopenne 6enkoB B Boje. OOHapykeHHe OETKOB B MOJIOKE U B 1 2
MsicHOM OynboHe. JleHaTypatiust pacTBopa 0eika KypruHOTO SiIla CIUPTOM, PaCTBOPAMH COJICH
TSDKEJIBIX METAJJIOB U ITPU HArPEBaHHH.
[IpakTuueckue 3ansaTus: Pemenne s3kcrepruMeHTalbHbIX 3a/1a4 Ha UACHTU(PUKAIIIO 11 2
OpraHMYEeCcKUX coeAMHEeHUN. Pacrio3HaBaHue MacTMace U BOJIOKOH.
KoHTpoJibHbIE PAOOTHI 1 2
CamocTosiTesibHasi padoTa 00yYaromxcs. 2 3
KoncyabTanuu 7
MaxkcumanbHas yaeOHas Harpys3ka (BCero) 117
OOGsi3arenbHast ayIUTOpHAst yueOHas HarpysKa (BCero) 78
B TOM 4YHUCJIC:
TeopeTnueckue 3aHATHUS 41
[IpakTuueckue 3aHATHUS 5
JlabopaTopHBIE 3aHATH 32
CamocrosiTenpHas pabora 00ydaronierocs (BCero) 39




JUIs XapaKTEpUCTUKH YPOBHS OCBOEHUS yueOHOr0 MaTepuasa UCIONIb3YI0TCA CIEAYIOUINe 0003HAUEHUS:
1 — o3HaKOMUTENBHBIN (y3HAaBAHHE paHEE U3YUEHHBIX 00BEKTOB, CBOMCTB)
2 - penpOAYKTHUBHBIN (BBIIIOJIHEHHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKLMH WM MO/ PyKOBOJICTBOM)

3 — IpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJIHEHHUE JI€ATEbHOCTH, pElIEHUE MPOOIEMHbIX 3a1a4).
[lepedeHb npakTUUECKUX U JaOOPATOPHBIX padoT.
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1. OcHOBHBIE MOHSTUSA Y 3AKOHBI XUMHHU.

JIaGoparopnas pabota Nel. M3rotoBineHue Mojeneld MOJIEKYJI HEKOTOPBIX OPraHUYECKUX
Y HEOPraHMYECKUX BEIIECTB.

[Ipaktuueckas paboraNel. OuncTka BemecTB GUIbTPOBAHUEM U JUCTHILIALMEH. OUuCTKa
BEIIECTB MEPEKPUCTATIIN3AIUECH
Jlaboparopnasi pabora No2 . HaOmrojeHue CHEKTPOB HCIYCKAHUS U TOTJIOIICHUS
COEIMHEHUN XUMHUYECKUX 3JIEMEHTOB C MIOMOILBIO CIIEKTPOCKOTI.
2.11epuoanyeckuii 3akoH u Ilepuoauyeckasi cucreMa xummueckux djiemenros 1. 1.
MenpeJieena..

[Ipaktuueckass padotalNe2. IlonydeHue TUAPOKCUIA ATIOMUHHS U UCCIICIOBAHHUE UX
CBOMCTB.

[Tpaktuueckas padota Ne3 TlonmydeHue ruapokcuaa IMHKA U UCCIEIOBAHUE UX CBOWCTB.
[TpakTuueckas padota Ned TlonydeHue u uccie0BaHUE CBOMCTB OKCHUJIOB CEPHI.
[TpakTuueckast padota Ne5 TlomydueHue u uccienoBaHue CBOMCTB OKCHIA YIJIEpO/a.
[TpakTuueckast padbota Ne6llonyuenue u uccienoBanne CBOMCTB okcuaa Gpochop
Jlaboparopnas pabora Ne3 . MoaenupoBanue noctpoenus [lepuoanueckoit TaGuIlbI
XUMHUYECKHX DJIEMEHTOB. M3yueHHe CBOMCTB NPOCTBIX BEHIECTB M COCAUHECHUHN S-
31eMeHTOB. M3yueHne CBOMCTB MPOCTHIX BEIIECTB U coenuHeHn d-3emeHToBCpaBHEHNE
CBOMCTB MPOCTHIX BEIIECTB, OKCUJ0OB U THIPOKCUI0B 1eMeHToB Il neprona.

3. CTpoeHue BemnecTBa
Jlaboparopnas padotaNed4. BzaumoielicTBHe MHOTOAQTOMHBIX CITUPTOB € (PeTMHTOBOM
KUJKOCThIO. KauecTBeHHbIE peakiuu Ha noHbl Fe2+ u Fe3+
JlaGopatopHast pabora Ne5 IlpuroroBneHue cycneH3uM KapOoHaTa KallbliUg B BOJE.
[Tonyuenune sMynbCcuM MOTOpHOrO Maciia. O3HAKOMJIEHHE CO CBOMCTBAMH JUCIIEPCHBIX
CUCTEM.

4. Boga. PacTBOpPBI.DJIEKTPOIUTHYECKAS JUCCONUAIUSA.

JIaGopatopnas padota Ne6 . XapakTep JUCCOLMAIMH PA3TUYHBIX THIPOKCUIOB.
[Ipaktuueckas paboraNe7. [IpuroroBneHue pacTBOPOB PA3IMUHBIX BHI0B KOHIICHTPAIIUH.
S5.Knaccudpuranus HeOPraHUIeCKUX CoeTUHEHUI
[Ipaktuueckas pabora Ne8. [IpurorosieHue pacTBopa 3aJaHHON KOHIICHTPAIIUH.
JlabopatopHass ~ paGotaNe7.  HcmbliTaHMe  pacTBOPOB  KHUCIOT  WHIUKATOPAMH.
BzanmopneiictBue MeTalmIoB C  KHCIOTaMH. B3amMmonaeiicTBHE KHCIOT € OKCHIAMH
METaJUIOB. B3anMo1€eMCTBUE KUCIOT C OCHOBAHUSAMH. B3anmMoaeicTBIE KUCIOT C COJISIMMU.
HcnbiTanue pacTBOPOB LIEIOYEN HHANKATOpaMU. B3auMoaencTBre meoyen ¢ COJISIMHU.
PaznoxeHne HEpaCTBOPUMBIX OCHOBAaHUM.

JlaGopaTopHasi pabora Ne8. BzanmojeicTBHE METAJUVIOB C HEMETaljlaMH, a TakKXe C
pacTBOpamMu COJIEW U paCTBOPAMM KHUCIJIOT. B3auMOJIeiiCcTBHE CEpPHOM U a30THOM KHUCIIOT C
Menbto. OKHUCIIUTENbHBIE CBOMCTBA MTEpPMaHTaHaTa Kajlus B pa3IMYHbIX Cpeaax.

Jlaboparopnast pabota Ne9. Peakuusa 3amenieHudss MEAHM >KEJIE€30M B PAacTBOPE MEIHOTO
Kymopoca. Peakmum, uaymme ¢ oOpa3oBaHWEM OCaaKa, Ta3a WIH BOJbBI. 3aBHCHUMOCTH

CKOPOCTH B3aUMOJAECHCTBHSI COJISTHOM KUCIIOTHI C METAJIJIAMU OT UX MPUPOJIbI. 3aBUCUMOCTh
CKOPOCTH B3aMMOJAECHCTBUA IIMHKA C COJIIHOM KHCIOTOM OT €€ KOHIIEHTpAallu.
3aBUCUMOCTh CKOPOCTH B3auMojeucTBus okcuaa wmenu(Il) ¢ cepHOM KHCIOTOM OT
TEMIIEPATYPBHI.
6.XumMun4yeckue peakuuu
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Jlabopatopnas pabota Nel(: Peakius 3aMelieHusi MEIU KEI€30M B PacTBOPE MEIHOIO
Kynopoca. Peakuuu, uaymmue ¢ oOpa3zoBaHMEM OCaJKa, raza WM BOJABL. 3aBUCUMOCTb
CKOpPOCTH B3aUMOJICUCTBHS COJSTHOW KUCJIOTHI C METAJUIAMU OT UX MPUPOBI. 3aBUCUMOCTh
CKOPOCTM B3aUMOJIEMCTBUS LMHKA C COJSHOM KHUCIOTOW OT €€ KOHLUEHTPALUU.
3aBUCUMOCTh CKOpPOCTH B3aumojieiictBuss okcuga meau(ll) c¢ cepnoit kuciaorod ot
TEeMIEPaTypbl

7. MeTasibl 1 HEMETAJLJIbI

JIaGoparopnas pab6ora Nell. 3akanka u ormyck ctanu. O3HAKOMIIEHHE CO CTPYKTypaMu
ceporo u 6enoro yyryna. Pacno3HaBanue pyJ sxeinesa.

[Ipaktuueckas padora Ne9. [lonyuenue, cobupanue 1 pacro3HaBaHHUE ra3oB.
[TpakTtuueckast padota Nel(. Pemienue sxciepuMeHTaNbHBIX 3a1a4.

8. OcHOBHbIE MOHSATUSI OPraHUYECKOW XHMHMU M TEOPHsl CTPOEHHSI OPraHUYECKHX
COeIUHECHMH.

JIaGoparopnas padota Nel2. M3roroBieHue Mojienel MoJIeKyl OPraHMYeCKUX BEIECTB.
JlaboparopHass pabGora Nel3. MUsroroBineHue Mojeneld MOJEKYJI-TPeICcTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCAUHECHUM.

[Tpaktrdeckue pabotrel.Nell. OOHapyxkeHHE Yriaepojia M BOJAOPOJa B OPraHUYECKOM
COEJIMHECHUMU.

[Ipaktuueckas padora Nel2.O6Hapyx’eHue ranoreHoB (mpoba belnbiiTeitna).

9. YrieBogopoabl U UX NPUPOAHbIE HCTOYHUKH.

JlaGopatopnas padorta Nel4. O3HakoMIIeHHE ¢ KOJUIEKITMEH 00pa3iioB HEPTH U MPOITYKTOB
ee mnepepaboTku. O3HAKOMJIEHHWE C KOJUIEKIIMEH KaydyKoB M oOpasliaMH U3JeTud U3
PE3VHBL.

[Ipaktuueckas pabora.Nel3 I[lomyueHue MeraHa W HU3Y4YeHHE €ro CBOMCTB: TOpEHHUE,
OTHOIIIEHHE K OPOMHOM BOJIe M PaCTBOPY MEpPMaHTaHaTa KaJus.

[Ipaktuueckas pabotaNel4llomydyenue sTuieHa JerUAparTanyeld STUIOBOTO CHUPTA.
B3anmopelictBue dSTHiieHa ¢ OpOMHOH BOJIOM, pacTBOPOM IepMaHTaHaTa Kajusl.
CpaBHeHUE MIJIaMEHH 3THIICHA C TUIAMEHEM IPEJETIbHBIX YIII€BOAOPOAOB (METaHa, MpoMaH-
OyTaHOBOM cMecH).

JIaGopatopHast padota Nel5. OmpeneneHrue HadWuus HEMPEACIBbHBIX YTIEBOIAOPOJIOB B
OceH3WHE W KepocwHe. PacTBOPUMOCTh pa3iIUyHBIX HEPTEHPOIYKTOB (OCH3WH, KEPOCHH,
JU3eTbHOE TOTUTMBO, Ba3eluH, nmapaduH) ApyT B Ipyre.

10. Kuciopoacoaep:kaiue opranHn4ecKue coeIuHeHMs.

JlabopatopHHast pabora Nel6. PactBopeHme rimieprHa B BOAE W B3aUMOJCHCTBUE C
ruapokcugom  meau(ll). CpoiicTBa yKCyCHOM KHCIOTHI, oOOIME CO CBOWCTBaAMU
MHHEPAIBHBIX KHUCIOT. JlOKa3aTelbCTBO HENPEAEIBbHOIO XapakTepa KUIKOTO KUpa.
B3aunmopeiictBue riaoko3bl U caxapossl ¢ ruapokcuioM menu(Il). KauectBennast peakius
Ha kpaxmai. [Ipaktuueckue

[Ipaktrueckass padotaNe 15 . M3ydyeHue pacTBOPUMOCTH CHUPTOB B Boje. OKHUCIEHHE
CIIUPTOB PA3TUYHOTO CTPOCHHS XPOMOBOU cMechio. [lomyuenne audTiimoBoro a¢upa.
[Ipaktuueckas padota Nel 6Ilonydenue riuiepara MeIu.

Jlaboparopnasi pabora Nel7. OkwucieHue 3TaHOJIa B HTaHaJIb PACKAJICHHOW MEIHOU
npoBosiokoil.  [lonyuenne QenonodopmanpaerugHoro mnoiaumepa. Pacrno3HaBaHue
pacTBopa alneroHa u (popManuHa.
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[Ipaktuueckas pabora.Nel7 W3ydyeHMe BOCCTAHOBUTEIBHBIX CBOMCTB ajbAETHJIOB:
peakiusi  «cepeOpsiHOro  3epkamay,  BoccraHoBienwe — ruapokcuga — memu(ID).
B3aumoneiictBue ¢popManpaeruia ¢ ruipocyab(HUTOM HATPHS.

JIaGopatopnas padora Nel8. B3zaumopeiicTBue pacTBopa YKCYCHOM KHUCIOTBI C MAarHUEM,
OKCHUJIOM IMHKa, rugpokcuaom sxene3a (III), pactBopom kapOoHaTa kanus U cTeapara
kanus. O3HaKOMIJIEHHE ¢ 00pa3aMu CIOXKHBIX 3(PUPOB

[Ipaktuueckas padoraNel8. PacTBOpMMOCTb pa3iaMUHBIX KApOOHOBBIX KHCIOT B BOJE.
B3aumopericTtBrue yKCYCHOU KUCIIOTBI C METAJUIAMU.

[Tpaktuueckas padotalNel9 IMonydeHune n30aMmIOBOro 3pupa yKCyCHOM KUCIOTHI.
[TpakTuueckast padbora Ne20 CpaBHEHUE CTETIEHH HEHACHIIIEHHOCTH TBEPJIOTO U KUJIKOTO
#KUpoB. OMBUICHHUE KUPA.

[Ipaktuueckas pabora Ne21 TlonyueHue MblIa M M3YYEHHE €ro  CBOWMCTB:
NeHOOOpa30BaHUE, PEAKIIMU HOHHOTO OOMEHa, THAPOIIN3, BbIJIEJICHUE CBOOOIHBIX KUPHBIX
KHCJIOT.

JlaboparopHasi padora Nel9. OsnakomiieHHE ¢ (DU3UYECKUMHU CBOMCTBAMH TJTFOKO3bI
(anTeunas ymakoBka, TabseTku). KucnoTHeli rumgponns caxapo3bl. 3HAKOMCTBO C
oOpasuiamu mnonucaxapunoB. OOHapykeHHE Kpaxmaja C TOMOIIbI0 KayeCTBEHHOU
peakuuu B Menie, xjiebe, Horypre, MaprapuHe, MakapOHHBIX U3JEIHIX, KpyTax.
[Ipaktuueckas pabotaNe22. Peakuus «cepeOpstHOTO 3epKajia» ToKo3bl. B3anmoencTeue
roko3el ¢ ruapokcuaoMm wmeau  (II) mpu  pasnuunbix  Temmeparypax. JleicTBue
aMMHA4YHOTO pacTBOPA OKCHJIA cepedpa Ha caxaposy.

[Ipaktuueckas padora Ne23 OOHapykeHue JakTo3bl B Mojoke. JleiicTBue woma Ha
Kpaxmai

11. A3orcoaep:kamme oprannyeckue coeanHenus. Iloaumepsol

JlaGoparopnast pabora Ne2(. PactBopenue OenkoB B Boje. OOHapykeHHE OEIKOB B
MOJIOKE€ U B MsiCHOM OynboHe. [leHaTypanusi pacTBopa Oelika KypHHOTO siiilla CIIMPTOM,
pacTBOpaMu COJEH TSAKEIbIX METAIUIOB U MPU HarpEeBaHUH.

[Ipaktuueckas paboraNe24 O6pazoBaHue colieli aHuIuHa. bpoMupoBaHue aHUIMHA.
[Ipaktuueckas pabora Ne25 O6pazoBanue coseii rununa. [lonyuenue MmeaHOM conu
[JIMIMHA.

[Tpaktuueckas paboraNe26 Jlenaryparus 6enka. [[BeTHbie peakiiu O€TKOB.
[Ipaktuueckas pabotaNe27. OOHapyXeHHEe BUTAMUHA A B TOJCOJIHEYHOM Macle.
Oo6napyxenue Butamuna C B s165109HOM coke. Omnpenenenrne BuTaMuaa D B peiObeM Kupe
WU KYPUHOM JKEJITKE

[Ipaktnueckass pabGora Ne28. [lelicTBMe aMuIIO3bl CIIOHBI Ha Kpaxman. JlelicTBue
JNETrUIpOTreHa3bl HA METUJIEHOBBIA CUHUM.

ITpakTrueckas padora Ne29. /leiicTBUe KaTana3bl Ha IEPOKCU]T BOJOPOA.

[Ipaktnueckass pabora Ne3(. AnHanu3 JeKapCTBEHHBIX MpenapaToB, MPOU3BOIHBIX
CaJIMLMIIOBOU KHUCIIOTBHI.

[Ipaktnueckass paboraNe31. AnHanu3 JIeKapCTBEHHBIX MpenapaToB, MPOU3BOJHBIX II-
amMmuHO(eHoIa.

[Ipaktuueckass padoraNe32-33.Pemienre 3agad Ha WICHTUPUKALMIO OPraHUYECKHUX
BELIECTB.

[Ipaktuueckas padbotaNe34.Pacnio3HoBaHue I1acCTMAacC U BOJOKOH.
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3. YCJOBMUS PEAJIN3ALIMA TPOT'PAMMBI YUYEBHOH
JANCHUIIJIMHBI
3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHHI0
Peanu3zanus nporpaMMbl IUCUMIUIMHBI TpeOyeT HaTu4Yus yueOHOro KabuHeTa
XUMHH C JIAOOPAaHTCKOW KOMHATOM.
KabOuHeT 3K010rn4ecKux OCHOB MPUPOAONOab30BaHus No45
Ob6opynoBanue yueOHOro kabmHera:
1.250cag04HBIX MECT;
2.pabouee MeCTO YUUTEIIs;
3.mkad as XpaHEHUs METOIMYECKUX MaTepUAJIOB;
5.BBITSIKHOM HIKaQ;
6.KOMIUIEKT yueOHOM Mebenu;
7.aynuTOpHAas 10CKa C MarHUTHOM MOBEPXHOCTHIO;
8.KOMITbIOTEPHBIHN CTOJ;
- 9.mkad.
Texnnueckue cpeacTBa 00yYeHUsI:
l.xkomnprOTED;
2.IpUHTED;
3.IpOeKTOoP;
4 .5KpaH.

3.2. UndopmanuonHoe odecnevyeHne o0ydeHust

Ilepeyenbr  pekOMeHAyeMbIX  Y4Ye€OHbIX  M3JaHUH,  JONMOJHHUTEJIbLHOM
JIUTEepPaTyphl

OcCHOBHBIC HCTOYHHMKHU:

1.T'a6puensn, O.C.Xumust s npodeccuit M CHeNHaTbHOCTEH TEXHUYECKOTO
npodusisi: yaeOHUK s cpeaHero mnpodeccuoHanbHoro obpazosanus / O. C.
Iabpuensn, U. T'. OctpoymoB. - M.: Axagemus, 2016. - 272 c.: wi -
(ITpodeccuonanpuoe ob6pazoBanue. OOmEeoOpa3oBaTeNbHBIC JUCIUIUIMHBI). -
bubnmorp.:c.263.

JlonoiHuTEIbHAS JJUTEpATypa:

1.I'a6puensn, O.C. Xumus: yaeOnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - 9-¢
u3a., crep. - M.: Akagemus, 2011. - 336 c. - (Cpegnee mpodeccrnoHanmbHOE
obpasoBanue). - bubmaumorp.:c.332.

2.T'abpuensn, O.C. Xumust mis npodeccrii v CrennaibHOCTENH TEXHIUECKOTO
npoduis: yuebnnk / O. C. I'abpuensn, U. I'. Octpoymos. - M.: Axagemus, 2010. -
256 c¢. - (HawampHoe wu cpemHee mpodeccHoHambHOe oOpa3oBaHuE). -
bubmuorp.:c.251.

3. Xumus. 10 kacc: 6a30BbIN ypOBEHb: YICOHUK TSI 00IIE00pa30BaATEIBHBIX
yupexaenunit / O. C. I'abpuensis. - 9-e uza., crep. - M.: Ipoda, 2013. - 191 c. : un.
4. Xumus. 10 kiacc: 0a30BbI YpOBEHb: yUeOHUK 111 00111e00pa30BaTEIbHbBIX
yupexaenunit / O. C. I'abpuensiH. - 8-e uza., crep. - M.: Ipoda, 2012. - 191 c. : un.
l'a6puensn, O.C. Xumusa. 11 kmacc: 06a30Bbli ypoBeHb: yueOHuk / O. C.
IMabpuenss. - M.: [Ipoda, 2014. - 223 c. : un. - (BepTukains).
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5.'abpuensn, O.C. Xumwms. 11 xmacc: 0a30BbIi  ypoBeHb: Y4YEOHHK JJid
oOieoopazoBarenbubix yupexaeHut / O. C. 'aOpuensiH. - 8- usn., crep. - M.:
Hpoda, 2013. - 223 c. : un.

6.'abpuensin, O.C Ilpaktukym 1o oOIIel, HEOPraHUYECKONW U OpraHuYeCKOu
xumuu : yaeb.mocodue / O. C. T'abpuensn, . I'. Octpoymos, H. M. [{opodeena. -
5-¢ m3xd., crep. - M.: Akagemus, 2011. - 256 c. - (Cpennee npodecCuOHAIBHOE
oOpazoBanue). - bubmuorp.:c.243.

7.T'abpuensu, O.C. Xumus B TecTax, 3ajlauax U ynpaxHeHusax: yued.mocooue / O.
C. I'abpuensu, I'. I'. JIsicoBa. - 7-¢ u3zm., crep. - M.: Akagemus, 2012. - 224 c. -
(Cpennee npodeccronanbHoe 00pa3oBanue). - budnuorp.:c.218.

8.'abpuensn, O.C. Xwumusa. 10 xknacc: 0a30BbId  ypOBEHb: YYEOHHK IS
obmreo6pazoBarenbubix yupexaeHut / O. C. N'abpuensiH. - 5-e¢ usn., crep. - M.:
Hpoda, 2009. - 191 c. : un.

10.I'abpuensn, O.C. Xumusa. 10 kmacc: 0a30BbIi  YpOBEHb: YYEOHHMK ISt
obmeo6pazoBarenbubix yupexaeHuit / O. C. 'abpuensH. - 4-e uzn., crep. - M.:
Hpoda, 2008. - 191 c. : un.

11.I'abpuensn, O.C. Xumusa. 10 kmacc: 0a30BbId  YypOBEHb: YYEOHHMK ISt
obmeo6pazoBarenbubix yupexaenuii / O. C. ['abpuensH. - 3-e uzn., nepepad. - M.
: Ipoda, 2007. - 191 c. : um.

12.I'abpuensn, O.C. Xumusa. 11 kmacc: 0a30BbId  YpOBEHb: YYEOHHMK ISt
obmeo6pazoBarenbHbix yupexaeHuit / O. C. I'abpuensH. - 4-e uzm., crep. - M.:
Hpoda, 2009. - 223 c. : un.

13.'abpuenst, O.C. Xumusa. 11 kmacc: 0a30BbId  ypOBEHb: Y4YE€OHUK IS
obmeo6pazoBarenbHbix yupexaenui / O. C. Nabpuensn. - 2-e usm., crep. - M.:
Hpoda, 2007. - 218 c. : um.

JJIeKTPOHHBbIE PeCypChl:

ZNANIUM.RU

1.1Banos,B.I".Heopranuueckas xumusi: kpatkuii kypc / B.I'. IBanos, O.H. I'eBa. -
M.: KYPC:MH®PA-M, 2014. - 256 c.
http://znanium.com/catalog.php?bookinfo=458932

2.1BanoB,B.I'.Opraaudeckas xumMus: KpaTtkuii kypc: ydeb6. mocoome / B.I.
4MBanoB,O.H. I'eBa.- M.: KYPC: UH®PA-M, 2015. - 222 c.:
http://znanium.com/catalog.php ?bookinfo=459210
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4. KOHTPOJIb U OLIEHKA PE3VJbTATOB OCBOEHUS
YUYEBHOM JTUCHUTLIMHBI

KoHTpons ©u oOueHKa pe3yabTaToB  OCBOCHUS  JUCLHUILIAHBI
OCYLIECTBIIIETCS ~ IPENOJABATEIEM B  IPOLECCE  MNPOBEICHUS
MPAKTUYECKUX 3aHATUH U JIaOOpaTOPHBIX padOT, TECTUPOBAHHUA, a
TaKk)K€ BBIIOJHEHUS OOYYarOIIMMUCS HWHIMBUIYAIbHBIX 3aJlaHUH,
MIPOEKTOB, HUCCIEIOBAaHUMN, TMPEACTABICHHBIX B (DOHIAX OLIEHOYHBIX

CpeICTB Mo 0011e00pa30BaTeIbHON TUCHUILIINHE.

Conepxanue XapakTepuCTHKA OCHOBHBIX DopMbI U
o0y4eHust BH/IOB JIeSITE€ILHOCTH MeTObI
Baxuenmmue OpoHTaNBHBIN

XHMHYeCcKHe OTIpoC.
YMeHue naBath onpeerieHue u
MOHSITHS TectupoBanue,
OTIEPUPOBATH CICAYIOIUMHU XH-
BBITIOJTHCHHE
MUYECKHMH MMOHATUSIMU: BEIIECTBO,
. PAaKTHYECKUX "
XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
71a60paTOPHBIX
OTHOCHUTEJIbHBIE aTOMHAs U
pabor,
MOJIEKYJISipHasi MaCChl, MOH, aJNIOTPOIHS,
KOHTPOJIbHBIE
U30TOIIbI, XUMHYECKasi CBA3b,
paboTHI.
ANEKTPOOTPULIATETLHOCTD, BAJICHTHOCTD,
CTETNICHb OKUCIJICHHS, MOJIb, MOJIIpHAs
Macca, MOJIIpHBIH 00beM ra3000pa3HbIX
BELIECTB.
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OcHoOBHBIE DopMyJIMPOBAHUE 3aKOHOB COXpaHEHUsI |DPOHTAIBHBIN
3aKOHbI XUMHH MAaCCBHI BEILIECTB U IIOCTOSHCTBA COCTaBa |OIPOC.
BEILECTB. TectupoBanue,
YcTaHOBKa MMPUYMHHO-CIIEACTBEHHON BBITIOJTHEHUE
CBSI3U MEXY COIAEPKAHUEM ITUX MPAKTUYECKUX u
3aKOHOB M HaIlMCAaHUEM XUMHYECKUX J1a00paTOPHBIX
dbopMyn U ypaBHEHUH. Y CTaHOBKA pabor,
SBOJIFOIIMOHHOMN CYIIHOCTH KOHTPOJIbHbBIE
MEHIEIIEEBCKOW U COBPEMEHHOM paboTHL.
bopMYyITUPOBOK MEPUOIUYECKOTO
3akoHa J[.M1.MeHnneneena.
OcHOBHBIE TEOPHUH YcTaHOBKa 3aBUCMMOCTH CBOWCTB OpOHTAIBHBIN
XUMHH XUMHUYECKHUX BELIECTB OT CTPOCHUS OTpoc.
aTOMOB 00Pa3yIOIINX UX XUMHYECKHUX CamocrodrenbHas
3JIEMEHTOB. XapaKTEPUCTUKA pabora.
BaKHEMINUX TUIIOB XUMUYECKHUX CBA3eM | TectupoBaHue,
Y OTHOCUTEJIBHOCTHU 3TOM THUIIOJIOTHH. BBITIOJIHEHUE
OObsicHEHUE 3aBUCUMOCTH CBOWCTB IIPAKTUYECKUX 51
BEILIECTB OT UX COCTaBA U CTPOCHHUS 71a060paTOPHBIX
KPUCTAJUIMYECKUX PELIETOK. pabor,
DopMyIUPOBKA OCHOBHBIX IOJIOKEHUN  |KOHTPOJIbHBIC
TEOPUU DIIEKTPOIUTUYECKON paboTHI.

JTUCCOIMAIIAN U XapaKTEPUCTUKA B CBETE
3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB

HEOPTraHUYECKUX COCAUHECHUIM.
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Baxueiiue
BelecTBa M

MaTepHabl

XapakTepucTuKa cocTaBa, CTPOCHUS,
CBOMCTB, MOJYYCHUS] U IPUMEHECHUS
BaxkHenmux Meramuios (IA u II A rpynm,
AJIIOMUHUS, KeJIe3a, a B €CTECTBEHHO-
HAay4YHOM Mpoduiie U HEKOTOPbIX d-
3JIEMEHTOB) U UX COSTUHCHUH.
XapakTepucTuka cocTaBa, CTPOCHUS,
CBOMCTB, MOJYYCHUS U IPUMEHECHHUS
BakHehmux Hemetamwios (VIII A, VIIA,
VIA rpynm, a Takxe azora u pocdopa,
yriepojia u..KPEMHHUSIBOIOPO/IA) U UX
COEIMHEHUHM. XapaKTepUCTUKA COCTaBa,
CTPOCHHMS, CBOMCTB, MOJYUYCHHS U TIPUME-
HEHMS BOXKHEHIIINX KJIaCCOB
YTJIEBOJIOPOJIOB (ATKAHOB, ITUKIOATKA-
HOB, QJIKCHOB, aJIKWHOB, aPEHOB) U UX
HanboJiee 3HAYNMBIX B
HapOJHOXO03IMCTBEHHOM ILJIaHE

MPEICTABUTEIICH.

TectupoBanue,
BBIITOJIHEHUE
MPAKTUYECKUX u
71a00paTOPHBIX
paboT.

Jenosas urpa 1o
Teme «Baxnenmme
BEILIECTBA U

MaTcpualibl»

XUMHYECKUN A3BIK U

CHUMBOJIMKA

XUMHUYECKHE TEPMUHBI U CUMBOJIHKA.
Ha3Banue n3y4yeHHBIX BEIIECTB IO
TPUBHUAIBHOU WJIN MEXTYHAPOIHON
HOMEHKJIATYPE U OTPAKEHUE COCTaBa
ATUX COEUHEHHUM C ITOMOIIBIO

XUMUYECKUX POpMYII.

OpOHTAIBHBIN

OTIpOC.

XuMH4YecKue

peakuuu

OOBsiCHEHUE CYITHOCTH XUMUYECKUAX
npoieccoB. Knaccudukanus
XUMUYECKUX PEaKIU M0 pa3IuyHbIM

IIpU3HAKaM.

TectupoBaHnue,
BBITIOJIHEHUE

MPaKTUYECKUX u
1a00paTOPHBIX

paborT.
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XuMuyeckuit BeinosiHeHrEe XUMUYECKOTO TectupoBanue,
IKCIIEPUMEHT SKCIIEPUMEHTA B IOJITHOM COOTBETCTBUM  |BBINIOJIHEHUE
C IIpaBUJIaMH 0€30MaCHOCTH. MPaKTUYECKUX u
HaGmronenue, ¢pukcaius u onvcanue 71a00paTOPHBIX
PE3YyIBTAaTOB MPOBEICHHOTO pabor
AKCIIEpUMEHTA
Xumnueckasi [IpoBeneHnne camocToATENBHOTO IOUCKa | TecTupoBaHue,
uHdopmauus XUMUYECKOU nHPOPMAIIUU C BBITIOJTHEHUE
MCIIOJIb30BAHUEM PA3JTUYHBIX MPAKTUYECKUX u
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX 71a60paTOPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, |padoT
pecypcoB Untepnera). Ucnonbp3zoBanue
KOMITHIOTEPHBIX TEXHOJIOTUM JIJIsI
00paboTKH U Tepe1aud XUMHUUYECKOM
uH(GOpPMAIINH U €€ MPEICTaBICHUS B pa3-
JUYHBIX (hopMax
Pacuyertsl no YcTraHoBKa 3aBUCUMOCTH MEXKY OpOHTAIBHBIN
XUMHUYECKUM KA4EeCTBEHHOM U KOJIMYECTBEHHOU OmpocC
dpopmysam CTOPOHAMH XUMHUYECKUX 0OBEKTOB U

U YPaBHEHUSIM

poIiieccoB. Perenne pacueTHbIX 3a1a4 .
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IpoduiasHoe u
npogeccuoHaAIBLHO
3HAYMMOe

cojiep:kaHue

OO0OBsACHEHHE XUMUYECKNX SIBJICHUH,
MPOUCXOSIIUX B IPUPOJIE, OBITY U HA
IPOU3BOICTBE.

Onpenenenne BO3MOXKHOCTEN
MPOTEKAHUSI XUMHYECKUX TTPEBpaIeHUN
B Pa3JIMYHBIX YCIOBUSAX.

ColroieHre mpaBuil SKOJIOTHYECKH
IPAaMOTHOTO TIOBEICHUS B OKPY>KaIOIICH
cpene.

OrncHKa BIUSHUS XUMHYCCKOTO
3arps3HEHUs OKPYIKaOIICH Cpe/Ibl Ha
OpraHu3M YeJIOBEKa U JIPYTHUE KUBBIC

OpraHU3MBlI.

OpPOHTAIBHBIN
onpoc
TectupoBanue,
BBIITOJIHEHUE
MIPAaKTUYECKUX
71a00paTOPHBIX
pabor,
KOHTPOJIbHAS

pabora.
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