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COJEPKAHUE

OOm1as xapakTepucTrka paboueit mporpaMmsbl y4eOHOW AUCIUTUTNHBI
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KOHTpOHB H OLICHKA PE3YyJIbTATOB OCBOCHU yqe6H0171 JUCHUITIIMHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI1
JUCLMIINHBI

OV 11 XUMMSI

1.1. Mecro AUCHUIUIMHBI B CTPYKType OCHOBHOH mNpo(eccHOHAIbHOI
0o0pa3oBaTe/IbHOM NMPOrPAMMBI:

VuebHasg nucnMIUiMHa «XHMHS» OCBaMBaeTcs Ha 0a30BOM YpPOBHE OTHOCUTCS K
y4eOHBIM JTUCLMIUIMHAM IO BBIOOPY M3 00s3aTeNbHBIX MPEIMETHBIX oOnacteil «EcTecTBeHHBIE

HayKW» M SBJISIETCS COCTaBHOM 4acThio  00I1e00pa3oBaTeNIbHOTO  IIUKJIA  OCHOBHOM

o6pasoBarenbHOM nmporpammbl B cootsetctBun ¢ ®I'OC CIIO no cnemmansaoctn 23.02.06
TexHudeckast OSKcIUTyaTalys IOJBMKHOTO COCTaBa JKEJIE3HBIX Jopor  (YTB. MpPUKa30M
MunucrepcTBa o6pazoBanus U Hayku PD ot 22.04.2014 r. Ne388).

Pabouas mporpamma y4eOHON AMCIUIUIMHBI pa3paboTaHa Ha OCHOBE (enepaIbHOTro
TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpeaHero oobmero oOpazoBanus (yTB.

npukazoM MuHHCTEpcTBa 00pa3oBanus U HaykKu PD ot 17.05.2012 r. Ne413).

1.2. Heab 1 IuIaHupyeMble pe3yJbTaThl 0CBOCHHUS JUCUMILIUHBI:

Hean wm 3agauym: OCHOBHOW LEIBIO H3Y4YEHUs Kypca SBIETCA IMOJArOTOBKA K
BBHITIOJTHEHUIO PA3IMYHBIX 33JJaHUI MO0 XMMHUH, C OJHON CTOPOHBI, U (POPMUPOBAHNE YMEHHMA U
HABBIKOB PACKpBIBAaTh HAa TPUMEPaxX POJb XUMHUU B (POPMHUPOBAHUH COBPEMEHHOW HAy4HOU
KapTUHBI MUpPa U B IPAKTUYECKOM IESITEIBHOCTH YEIOBEKA — C IPYTOM.

Sagaun:

- CHUCTeMaTH3allusl YK€ HMMEIOIIMXCS Yy CTYACHTOB 3HAHUM MO TEOPUM XHMHH, HX
aKTyaln3alus, YTOUHEHNUE MOHUMAHUS OT/ACJIbHBIX TEPMUHOB U MTOHSATUH;

- (dopmupoBaHHE YMEHHS CaMOCTOSTEIHHO OOBSACHATH TPHUPOAY €  CIOCOOBI
0o0pa3oBaHMsI XUMUYECKOH CBSI3H;

- JanbHeiiee (OpMUPOBAHHUE HABBIKA YCTAHABIMBATH T'€HETUYECKYIO CBS3b MEXKIY
KJIaCCAaMHM HEOPTaHMYECKHX W OPTraHWYeCKUX BEIIECTB JJs OOOCHOBAaHUS MPUHIIUITHAILHON
BO3MOKHOCTH TOJIYYEHHUS] HEOPTaHUYECKUX U OPTaHUYECKUX COCAMHEHUN 33JJaHHOrO0 COCTaBa U
CTPOEHUS;

- o0yyeHHe CaMOCTOSITeIbHOW apryMEHTHPOBAaHHOW B3aUMOCBSI3U Mexay (akraMu U
TEeOpueH, MPUYMHONW W CIIEJCTBHEM IPU aHAIW3€ MPOOJIEMHBIX CUTyallud W OOOCHOBaHUU
MIPUHUMAEMBIX PEIICHUN HA OCHOBE XUMUYECKHUX 3HAHUI;

- CO,Z[GfICTBPIG B o0J1acTu HpO(l)eCCI/IOHaJ'IBHOFO CaMOpPa3BUTHA.



IIporpamma Kkypca

XUMHYECKOU IIOATOTOBKH.

«XUMUSI

Ipru3BaHa obecreunuTh 0oJiee BBICOKHIA YPOBCHb

Conepsxanne 00y4eHHUsS OPUESHTUPOBAHO HA PA3BUTHE JTUIHOCTU CTYJIEHTA, BOCTIUTAHUE

KYJBTYPHOTO YCJIOBCKaA,

MOZICIINPOBAHUC XHUMHUYCCKUX

BJIQJCHOICTO MCTOJaMHU HAYYHOI'O IIO3HAHMUA:

MpOLECCOB M  SIBJICHUM

aHajnu3, CHHTE3,

OpU  pemeHun  y4eOHo-

HUCCICAOBATCIIbCKUX 3ada4d IO H3YYCHHUIO CBOﬁCTB, CII0CO00B MOJIYYCHHA W PACIIO3HAaBaAHUA

OpraHn4CcCKuX BCHICCTB, CIIOCOOHOTO BbIpaXaTb CBOU MBICJIM U YyBCTBA B YCTHOI>'I ¥ TIMCbMEHHOH

dhopme, coOOAaTh STHYECKHE HOPMBI OOIIICHHUS.

B pamkax mporpammbl yueOHOH TUCHMIUIMHBI TUIAHUPYETCSE OCBOCHHE 00YYaroLIMMHUCS

CIIEYIOIUX PE3yJIbTATOB:

JInuHocTHELIE:

MeTanpeameTHble:

IIpenmeTHble:

JI.L1. YysctBO ropmoctd
YBOXEHUS K HUCTOPHUH H
JIOCTUKEHHUSIM OTEUECTBEHHOU
XUMHUYECKON HAYKH.

JL.2. I'oToBHOCTB K
MPOJIOHKCHHUIO 00pa30BaHUs |
MOBBIIICHHS] KBATH(PUKAIIMA B
n30paHHOM
npodecCuoHATbHON
JIEITEIIbHOCTH U OOBEKTHBHOE
OCO3HAHUE POJIH XUMHUYECKHX
KOMIIETCHIIUI B 3TOM.

JI.3. YMeHHMe HCIOIL30BaTh
JIOCTHOKEHHUS COBpPEMEHHOM
XUMHUYECKON HayKU u
XMMHYECKUX TEXHOJIOTHH IS
MOBBIIIECHHS COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOMU
npodecCuoHATbHON
JIESTEILHOCTH.

JL.4. OOnamanue HaBBIKAMU
Oe3omacHO pabOTHI BO BpeMsi
IPOEKTHO-MCCIIEI0BATEIbCKOM
u IKCIIEPUMEHTAIBHOM
NeSITeTbHOCTH, npu
UCTIOJIb30BaHUH

71a00paTOPHOTO 0O0PYIOBAHHSA

M.1.
Pa3InIHBIX
II03HABATEJILHOU
NESITEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaTbHbIX
orepanui (TTocTaHOBKH
3aaud,  (OPMYIHUPOBAHUS
THIIOTE3, aHajM3a U CHHTE3a,
CpaBHEHUS, 00001IeHMS,
CHCTEMATH3alliH, BBISBICHUS
NPUYHHHO-CIIEICTBEHHBIX
CBsI3€H, TIOMCKa aHaJIOTOB,
(dbopMynupoOBaHUS BBIBOJOB)
JUISL PEUICHUs TOCTaBJICHHOU
3ajaud, IpUMEHEHNE
OCHOBHBIX METOJ/IOB
MO3HAHUSA (Habmonenus,
HAYYHOTO IKCIICPUMECHTA)
Ui U3y4YeHHS  Pa3IUYHBIX
CTOPOH XUMHAYECKHX
O0OBEKTOB M TIPOIIECCOB, C
KOTOPBIMH BO3HHUKACT
HE00X0UMOCTh
CTaJIKUBAThCS B
npodeccuoHaIbHOM chepe.

HWcnons3oBanue
BUJIOB

M.2. Hcnons3oBanue
pa3IMYHBIX HWCTOYHUKOB IS
MOJTYYEHHUS XUMHUYECKON
uHpopMaIuy, yMEHUue
OLICHUTh €€ JIOCTOBEPHOCTh
JUISl  TOCTUKEHUSI XOPOIIMX
pe3ynbTaTOB B
npodeccuoHanbHOM cepe.

I.1. CdopmupoBaHHOCTH
OpEJCTaBICHUA O  MecTe
XMMHM B COBPEMEHHOU
HAy4yHOW  KapTHUHE  MHpa;
NOHUMAaHUE POJIM XHMHH B
dbopmMupoBaHuu Kpyrosopa u
(byHKIMOHATBHOM
IPaMOTHOCTH 4YeJIOBEKa MJis
pereHus MPAKTHYECKHUX
3ajad.

I1.2. Bnanenune
OCHOBOMOJIarafoIuMHI
XUMHYECKHUMH  TTOHATHSIMH,
TEOPUSMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMH;
YBEPEHHOE II0JIb30BaHHE
XUMHYECKON TEPMHUHOJIOTUEN
W CHMBOJIHKOM.

I1.3. Bnagenne OCHOBHBIMH
METOdAMHU HAY4YHOTO
MTO3HAHUS, UCTIOIH3yEMBIMHU B
XAMUH: HAOJII0ICHUEM,
OIMCAaHHEM, U3MEpEHHUEM,
IKCIIEPUMEHTOM; yMEHHE
oOpabaTbiBaTh,  OOBSCHATH
pe3ynbTaThl  MPOBEICHHBIX
ONBITOB M JI€J1aTh BBIBOJEI;
FOTOBHOCTh M CIIOCOOHOCTH
MIPUMECHSITh METO/IbI
MO3HAHWSI TPU  PEIICHUU
MIPAKTUYECKHUX 3aJ1ad.

IT.4.
YMEHHUSA

CdopmupoBaHHOCTH
JaBaTh
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KOJINYECTBCHHbIE OLEHKH |
IPOU3BOIUTH  PAcCUeThl IO
XUMHAYECKUM (QopMmynaMm U
YpaBHEHHSM.

I1.5. Bnanenue mnpaBuiamMu
TEXHUKH O€30IaCHOCTH INpHU
HCIOJIb30BAHUH XUMHYECKHX
BEIICCTB.

I1.6. CdopMupoBaHHOCTH
COOCTBEHHOM IO3ULUH IO
OTHOIIEHUIO K XHMHYECKOH
uHbOpMaIluy, TMOIydaeMon
U3 Pa3HBIX HICTOYHUKOB.




2. CTPYKTYPA Y COJAEPKAHUE YUEBHOM JUCIHUIIIMHBI

2.1. O6bem yyebHOM ANCUUNANHDBI U BUAbI y4ebHOM paboTsl

Buj yyeOHo# padoThI

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHBI 117
B TOM YHCJIE:
TEOpPEeTUYECKOe 00yueHue (ayTUTOPHOE), U3 HUX 78
ITpakTnueckoe o0ydeHue (MPaKTHICCKUES 3aHITHS) 8
nmabopaTopHbIe PaOOTHI 22
CamocrosiTeibHas padoTa od0yuaromerocs (Bcero) 39
B TOM YHCIIE:

Pemrenne TeopeTMYECKHX M OKCIIEPUMEHTAIBHBIX 3a1ad 110 29
BOIIPOCaM Kypca XUMHHU

Hcnonb30BaHne KOMMBIOTEPHBIX TEXHOJIOTUH A1 0OpabOTKH H 10
nepefayd XUMHYecKod HH(OpMamuu U ee NpeACTaBICHUs B
pasnTuyHBIX (hopmax
KOHTPOJIbHBIE pabOThI 2
B coomeemcmeuu ¢ yyeOnvim naamom no umozam I cemecmpa
ammecmayus NPo8oOUMCcs 8 hopme KOHMpPOIbHOU padbomal.
[TpomexxyTounast arrectanus (B popme nudpepeHIrnpoBaHHOTO

2

3auera)




2.2. TemaTu4yecKuH IJIAH U coAep:kaHue yueOHou qucuumnnbl (YII)

2.2. Temamuueckuii nian u cooeprcanue yuyeonou oucyunaunvt OY/]. 11 XUMHA

HaumenoBanue Conep:xxanue y4eOHOro MaTepuasa, JJadopaTopHblie padoThbl, CAMOCTOSITE/IbHAS padoTa Oo0bem B Koaw1 JI, M, 11
pa3iesioB U TeM o0yuyaruuxcs. yacax pe3yJibTATOB,
¢dopmupoBanu
10 KOTOPBIX
CIoco0cTByeT
3JIEeMEHT
NPOrpamMmbl
1 2 3 4
BBenenue MecTo 1 3HaUYE€HHE OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HayK. [IpuMeHeHHe XMMUYECKUX 3/2/1 JL1.
COCMHEHHI Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE. M.1.
I.1.
Coaep:xkanue yueOHOro MaTepuaJa:
Hayunbie MeToabl MO3HAHUS BEIIECTB M XUMHUYECKHX siBIeHUI. Poib skcnepumeHTa U TEOpUU B 2
XuMuU. MoenupoBaHue XUMHUYECKUX MPOIECCOB.
Camocmosamenvuaa paooma ooyuarowuxca: Ilogbop, aHanm3 u mnpeoOpa3oBaHUE YIEOHOTO 1
MaTtepuaia, MOArOTOBKa COOOIIEHUI Ha TeMbl MO BBIOOpPY: XUMHS Ha CIIy:KO€ KeJIe3HOAOPOKHOTO
TpaHcropTa; XUMHUYecKas MpoMblnuIeHHOCTh CapaToBckoil ryOepHuM; DakTophl BO3AEHCTBUS
KEJIE3HOAOPOKHOIO TPAHCIIOPTA HA IPUPOLY
Pazjnen 1. O0masi 1 HeopraHuyeckasi XUMHs 66/44/22
1.1 OcHoBHBIE Tema Nel.1.1 OcHOBHBIE TOHATHSI HEOPraHUYECKON U 00ILIeN XUMUH. 2 JI.1.-JL.3
TMOHATHUS U 3aKOHbDI M.1.,M.2
I1.1.-TL.3




Conep:xxaHue y4eOHOTO MaTepuasa:

Kpatkuii 0630p OCHOBHBIX TIOHATHH: XHUMHSI, BEIIECTBO, aJUIOTPOTIHSI, aTOM, Macca aTOMa, XHMHYECKUN
JJIEMEHT, MOJIeKyJa, MOJICKYJsipHash Macca, MOJb, MOJISIpHash Macca, sBJIIGHHE (PU3NYECKOe U
XUMHUYECKOE, BAJICHTHOCTh, XHMMHYECKash  pEaKlMs, TUIBl XUMHUYECKHX peaKUuid, XUMHYecKas

hopmysra,

JemoHcTpanuu: Mojaen aToMOB XMMHUYECKHX 3JIEMEHTOB. MoAenu MOJEKYN MPOCTHIX U CIIOKHBIX
BemecTB (mapoctepxkHeBbie U Ctioapra—bpurneda). Komnekuuss mpocThIX U CIIOXKHBIX BEIIECTB
.Hexoropsie BemectBa koiumuecTBOM | Moib. Mozenb MoJpHOTO oO0beMa TrazoB. AJUIOTPOMHS
docdopa, kucmopoaa, oosa.

[Ipodunpabie 1 TPOPECCHOHATIEHO 3HAYMMBIC 3JIEMEHTHI COACPXKaHUSA. AJIJIOTPOMHBIC MOIUDHUKAIINN
yraepoaa (anmas, rpadur), Kuciopoaa (KUCIOpPOI, 030H), 0JI0Ba (cepoe U Oesoe 0JI0BO).

Camocmosmenvras paboma odoyuarowuxcs: KOHCIEKT, MOATOTOBKA COOOIIEHUI Ha TEMBI 10 BLIOOPY:
HaHoTexHONOTHsI KaK MPHOPUTETHOE HANpaBJICHUE Pa3BUTHS HAYKW M NPOHM3BOJCTBA B Poccuiickoit
Odenepanyn; Pemienue TeopeTUYSCKUX U AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 BOIIPOCaM: OCHOBHBIC TTOHSITHS
XMMHWH, OCHOBHBIC 3aKOHBI XUMHUH

Tema Ne 1.1.2 OcHOBHBIE 3aKOHBI HEOPIraHUYECKOH M 00LIeH XUMUU.

JI.1.- J1.3
M.1.,M.2
I.1.-11.3

Conep:xaHue y4eOHOro MaTepuaJia:

YPaBHeHHH XHUMHWYCCKUX peaKHI/If/'I, KOJIWYECTBEHHEIC 3aKOHBI XWMHHM. PacdeTHEIC 3aJa4Yud Ha
HaXO0XJICHUC OTHOCHUTEIbHOM MOJ'IGKy.)'ISIpHOﬁ MacCChbl, OIPCHACIICHUC MacCOBOM JOJIM XUMHUYCCKUX
9JICMCHTOB B CJIOKHOM BCIICCTBCE.

[IpoduneHpie U npodeccuoHANbHO 3HAYMMbIE 3JIEMEHTHI cojepxaHus. lloHATne o XuUMHYECKOMH
TEXHOJIOTHH, OMOTEXHOJIOIMH U HAHOTEXHOJIOTHH.

Camocmosmenvhasn paboma obyuarowuxcs: KOHCIIEKT, pelieHne NHIUBUAYAIbHBIX YIPAaXKHEHUH W3
Kypca JIEKLIUH 110 HEOPraHN4eCKON XUMHUH




1.2.
[epuoanyeckuii
3aKO0H U
IMepuoauueckas
cucreMa
XHMHYECKHX
3jieMeHTOB JI.M.
MenpaeieeBa u
CTPOEHHE aTOMa

Tema Nel.2.1 [lepuonuueckas cucrema xumuueckux anemenToB .M. Menneneesa JI.1.- JI.3
M.1,M.2
I.1.-11.3

Coaepixkanue yueOHOro MaTepuaJa:

[leproanueckuii 3aK0H U 0030p NEPUOAMUYECKOIN CUCTEMBI XUMUUECKUX 31eMeHToB [|.M1. Menneneena,

3HAQUEHHE 3aKOHAa KaK 3aKOHAa O €IUHCTBE U B3aUMOCBSI3M XUMHUYECKHX JIIEMEHTOB IS

MaTepUaTUCTUUECKOT0 MOHUMAaHUS IPUPOBI M Pa3BUTHS HAYKU: 3aKOHOMEPHOCTh U3MEHEHUS CBOMCTB

3JIEMEHTOB M UX COEAUMHEHUN B Mpelenax TIpylibl, MEpUoJia, MOHMU3ALUsA, CPOACTBO K 3JIEKTPOHY.

@OU3NYECKU CMBICT NEPUOAMYHOCTH. [IprMeHEeHHEe 3aKOHOB XUMHUHM HA JKEJIE3HOAOPOKHOM

TpaHCIOpTE.

Camocmosmenvras paboma obyyaowuxcs: 3anioMUHaHUEe ydeOHOro Martepuana yueOHuk 11 xmacc.

§2, ynp. 1-5 ctp.24, moaroroBka coOOIICHUI Ha TeMbI 1O BBIOOpY: VICTOpHs pa3BUTHS XUMHUUYECKON

Hayku B Poccun; Benukue xumuku Poccun; )Kuznp u nestensHocts .M. Menneneesa.

Tema Nel.2.2 Ctpoenue aroma JI.1.-J1.3
M.1.,M.2

I1.1.- 1.4, T1.6.

Conep:xanue y4eOHOro MaTepuaJia:

Crpoenne aroma: aToMHast Mojenb Pesepdopna, 3apsa sapa, MOPSAIKOBBIM HOMEpP, paclpe/esieHHue
JJIEKTPOHOB B aTOMax IO YHEPreTUYECKUM YPOBHSIM, KBaHTOBBIC uncia. [Ipencrasnenue o s-, p-, d- u
f-anmemenTax.

Hemonctpauuu: Paznuunsie ¢opmbl Ilepuoguueckoir cucteMbl XUMHYeckHX siemeHtoB [ .
Menpeneesa. Jlunamuueckue Tabnuiibl 1715 MoaenupoBanus [lepuoaudeckoil cucTeMbl. DIEKTpU3ALIHS
TEeJ U UX B3aUMOJCHUCTBUE.

[IpopunbHple W  TNPO(PECcCHOHANBHO 3HAYMMBIE DJIEMEHTHl  COAEp)KaHUS. PaanoakTHBHOCTS.
Hcnonbp30BaHne pagloOaKTUBHBIX M30TONOB B TEXHUYECKHUX LIENIAX. PEHTTeHOBCKOE M3IIydeHHUE U €ro
HCIIOJIb30BAaHUE B TEXHUKE U MequiuHe. MoaenupoBanue Kak METOJ NPOTHO3UPOBAHUS CUTyalluu Ha
IIPOU3BOJCTBE.




Camocmosmenvhas paboma obyuarowuxcs: [londop, aHanu3 u npeodpazoBaHue ydaeOHOro MaTepuaa
yaeOnuk 11 k. §1-2 ymp. 8,9

IMpakTnyeckoe 3ausiTue Nel Perenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme: [lepronuueckas cucrema JL1.-J1.4
xumuueckux 3nemenToB /.M. Menneneesa. Ctpoenue aroma M.1,M.2
I1.1.- 1.4, TL.6.
Camocmosmenvras paboma obyyaowuxcsa: pelieHue WHANBUAYAIbHBIX YIPAXHEHHH U3 Kypca
JIEKIIAN 110 HEOPraHUYECKON XUMHUH
1. 3. Ctpoenue Tema Nel.3.1 Turnbl XUMHAYECKUX CBSI3EH JL1.-J1.3
BellecTBa M.1.,M.2
I1.1.- 1.4, TL.6.
Conepxanue y4eOHOro MaTepuaJia:
XuMudeckasi CBsi3b: KOBAJICHTHAs, G-CBSI3b, NM-CBS3b, JOHOPHO-AKIICTITOPHAS, HOHHAS, METAJLUTUYeCKas,
BogopoaHas. [IoHATHS: IIEKTPOTPULIATEIBHOCTH XUMUYECKUX 3JIEMEHTOB, KOMIUIEKCHBIE COECTMHEHMUS,
amMop(HBIC BEIIECTBA, KPUCTAILIBI.
[IpodunbHpie W TPOQEecCHOHANBHO 3HAYMMBIE DIEMEHTHI cozepkaHus. [lomspHOCTH CBSI3M U
nonsspHOCTh Monekynbl. Konnencamnus. Tekydects. Bosronka. Kpucrtammmzamus. CyOnumanus u
necyosmMaris. AHOMamuu (PU3UIECKIX CBOMCTB BOJIBI.
Camocmosmenvnas paboma obyuarowuxcs: Ilogdop, aHanu3 U peodpa3zoBaHre yueOHOTO MaTepuaal
VYueOuuk. §3-6. Yap. 7-9 ctp.29, ymp. 6,8 ctp. 37, ynp. 7,8 ctp. 47, ynp.3 c1p.54.
Tema Nel.3.2 Tunel KpUCTAIIIMYECKUX PELLIETOK JI.1.-J1.3
M.1.,M.2
I1.1.- 1.4, T1.6.

10




Conep:xxaHue y4eOHOTO MaTepuasa:

TI/IHBI KpI/ICTaJIJII/I‘IGCKI/IX pCH_IeTOKI HOHHAas1, aTroMHasd, MCTaJlJIM4YCCKaid, MOJIeKyJIHpHaH. BaH-zLep-
BaanbcoBbI CHUITBI B3aUMOJICHCTBUS MOJIEKYI.

JemoHcTpanuu: Mojenb KpHUCTAUIMYECKON pemeTku Xxjopuaa Hartpus. OOpas3ibsl MHHEPAIOB C
MOHHOM KPHUCTAJUIMYECKOW PEIIeTKOM: KalblUTa, rajura. MoJaenu KpUCTAIMYECKUX PELIETOK
«CyXoro Jipia» (WM Hoxaa), anmasa, rpaduta (wiu kBapia). [Ipubopsl Ha KUIKUX KpUCTaJUIaX.

HpO(I)I/IJ'IBHLIe n HpO(bCCCI/IOHaJ'ILHO 3HAYUMBIC JJICMCHTBI COLACPIKAHU. H(PI,Z[KPIC KpHUCTAJJIbL.

Camocmosmenvras paboma odoyuarowuxcs.: Ilogdop, ananus u npeodpa3oBaHre yueOHOro MaTepuarna,
pelICHNE UHANBUIYAJIbHBIX YIPAKHEHUH U3 Kypca JICKIUA 10 HEOPraHHUECKOH XUMUU

Tema Nel.3.3 ArperaTHoe COCTOSIHME BELLIECTB

JI.1.- J1.3
M.1.,M.2
IL.1.- IL.6

Conep:xaHue y4eOHOro MaTepuaJia:
ArperaTHoe cOCTOsIHHE BenecTB. UucThie BelecTBa U CMECH. JMCIEPCHBIE CUCTEMBI.

Hemonctpanun: OOpa3ibl pa3IMUHbIX TUCTIEPCHBIX CHCTEM: dSMYJIbCUH, CYCIIEH3UH, adp030JIei, Tene
u 3oneil. Koarymsamus. Cunepesuc. Dddext Tunaans.

[Ipodunbhbie U npodhecCHOHATBFHO 3HAYUMBIE JIEMEHTHI coJepkKaHusi. MUHepaibl U TOPHBIE MOPOJIbI
KaK MPHUPOJHbIE CMECU. DOMYJIbCUU U CYCHEH3MH. 30J1M (B TOM 4YHMCIIE a3po30iH) U reiau. Koarymsaius.
Cunepesuc.

Camocmosmenvnas paboma obyuarowuxcs: Ilogdop, aHanu3 U peodpa3zoBaHre yueOHOTO MaTepHaal
Yyebuuk. §8-10, ymp. 3,13 ctp.79, ynp. 2,3,10 ctp.87, ynp. 6 ctp. 94.. moaroroBka cooOIIeHH Ha|
TeMy 10 BbIOOpY: AMop(HBIe BeliecTBa B MpHUpoOJEe, TeXHUKE, ObITy; [lna3ma — ueTBepToe cocTosiHuE]
BenlecTBa; ['pybonucnepcHble CUCTEMBI, UX KIAcCU(pHUKAIM U HUCHOJIb30BAHUE B MPOGECCHOHATBHON
NeATeNbHOCTH; l[puMeHeHne CyCIIeH3Uui U AIMYJIbCUNA B CTPOUTEINIBCTBE.
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JlaGopaTopHas padora Nel «Uucrele BemecTBa. J{ucnepcHble CUCTEMBD) 2 J.1.-J1.4
M.1,M.2
IL.1.- IL.6
Camocmosmenvuas paboma obOyuarowuxcs: AHanu3 W TmpeoOpa3oBaHue y4eOHOW WHGPOpMAIUY;
VYuebnuk. §11,12. ;
1.4. Boaa. Tema Nel.4.1 PacTtBopenne Kak (PU3NKO-XUMUYECKUN MTPOIIECC. 2 JL1.-J1.3
PacTBoOpbI. M.1,M.2
DIEeKTPOJTUTHYECK I1.1.- I1.4, IL.6.
ast IMCCOHALUS
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Conep:xxaHue y4eOHOTO MaTepuasa:

Kpatkuit 0030p OCHOBHBIX TMOHSTHI: PacTBOp, PaCTBOPUTENb, PACTBOPHUMOCThH, KOHIICHTPAIIHS
pacTBopa, 3JIEKTPOJUTHUYECKas IUCCOLMALINSA, CTENEeHb AJIEKTPOJUTHUYECKONW TUCCOLMAIUU, MOHHOE
MPOU3BEJICHNE BOJIbI, BOJOPOAHBIN MOKa3aTelb, KUCIOTHOCTh PACTBOPOB. TeopHs 3JEKTPOIUTUYECKON
JUCCOLUAIUHN. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI, UX TpyMIbl. KUCIOTH, OCHOBaHMS, COJIU C TOYKH
3pEeHUsI TEOPHHM BJIEKTPOJUTUYECKOM JAMCCOLMALMM, HUX HCIOIb30BAHUE B KEJIE3HOJOPOKHOM
xo3siicTBe. Peaknmu monHOoro oOmeHa. ['maponm3 comeit. [IpakTrdeckoe HMCTMOMB30BaHUE PEAKITUN
MOHHOTO 00MEHa M TUAPOJIN3A B TEXHOJIOTHYECKHX MPOIECCaX KEIe3HOAOPOKHOTO TPAHCIIOPTA.

9HeKTpOJII/I3. PSIII CTaHAAPTHLBIX 3JICKTPOAHBIX IMOTCHIMAIOB. Hpoueccm, MMPOTCKAOIIMEC HAa KAaTOAC U
dHOJIC, UX 3HAYCHUC B IPAKTHUKE KCIJIIC3HOJOPOIKHBIX 00BEKTOB. 3aKOHBI dbapaz[eﬂ. AKKYMYHHTOPBIZ
MMPUHIUIT UX pa6OTH, HUX MPUMCHCHHUEC B TATOBOM IIOABMIKHOM COCTaBE. IlonsTus: TraJJbBaHOCTCT U,
TaJIbBAHOINIACTUKA, UX ITPAKTUYCCKOC 3HAUCHUC B KCJIIC3HOJOPOIKHOM XO3SMCTBE.

I[eMOHCTpaI_II/II/II PaCTBOpI/IMOCTL BCIICCTB B BOJC. CO6I/IpaHI/I€ Tra30B ME€TOJOM BBITCCHCHUA BOIbI.

PactBopeHue B BoJe CEpHOM KHUCIOTBI M cojeil ammonus. OOpa3ubl KpUCTAJUIOTHUIPATOB.
W3roroBneHne runcoBoi MNOBSA3KHU. lIcnbITaHMe pacTBOPOB SJIEKTPOJIMTOB M HEAIEKTPOJIUTOB Ha
IIpeIMET TUCCOLMALUU. 3aBUCUMOCTD CTEIIEHU 3JIEKTPOJIMTUYECKON AUCCOLMAMM YKCYCHOM KHUCIIOTHI
OT pa30aBiieHHs pacTBOpa. [IBM)KEHUE OKpAIllEHHBIX MOHOB B 3JIEKTpUdecKoM moie. IIpurorosienue
KECTKOM BOJBI M yCTpaHeHHE €€ >KeCTKOCTH. MoHuThl. OOpa3ipl MUHEpaTbHBIX BOJ Pa3IMYHOTO
HA3HAYCHMUS.

IIpodunbHble ¥ NpodecCHOHATBHO 3HAYMMBIE JIEMEHTHI cojepkaHus. PacTBopeHue kak (U3UKO-
xuMudeckuii mporecc. TermoBsie 23 dexTs! mpu pactBopenun. Kpucrammoruaparsl. Pemenue 3aiaq Ha
MacCOBYIO JIOJII0 PacTBOPEHHOro BeuiecTBa. [IpuMeHeHHe BOJBI B TEXHHUYECKHMX LEsX. JKecTKocTb
BOJIBI U CIIOCOOBI €€ ycTpaHeHUs. MuHepaabHble BOJBI.

Camocmosmenvhas paboma obyuarowuxcs: AHaIU3 U Mpeodpa3oBaHue yueOHOM HHPOPMAIIHH;
YueOuuk. §17 Yp. 1-5 ctp.149

JlaGopaTopnas padoraNe2 "VccnenoBanue CBOMCTB 31€KTPOIUTOB. TeopHst 31EKTPOIUTHIECKON
nucconuanun”

J.1.-J1.4
M.1.,M.2
I1.1.- 1.6
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Camocmosmenvhas paboma obyuarowuxcsa: AHamu3 1 npeodpasoBanue yueOHON HHPOpMaLuy;
VYuebnuk. §17. Yap. 6-10 ctp. 150

JlabopaTropHuasi padora Ne3 "Peakiiuu nonHoro oomena. I'uaponus comneit'. JL1.-J1.4
M.1,M.2
I1.1.- I1.6
Camocmosmenvhas paboma obyuarowuxcsa: AHamu3 1 mpeodpa3oBanue yueOHON HHPOpMaLuy;
Vuebnuk. . §18. Yop. 17. Yap. 3,7 ctp. 155
1.5. IIpakTnyeckoe 3anaTne Ne2 Pemenue skcrepuMeHTalIbHBIX 3aiad 1o Teme: Oxcuapl. CBoiicTBa, J.1.-J1.4
Kunacenpukanus | npumeHeHue M.1.,,M.2
HEOpPraHu4ecKux I1.1.- 1.4, T1.6.
COCIUHEeHUN U UX
CBOICTB Conep:xanue yueOHOro Mmarepuasa:

Baxhelimme kiaacchl HEOPraHUYECKUX BELIECTB: OKCHIbI, KHCIOTBHI, OCHOBAaHHUS, COJIM: MX COCTaB,
Ha3BaHUsI, XapaKTepHbIE CBOWCTBA, CIOCOOBI MOTYUYCHHUSI.

JemoHcTpanmu: B3auMoaercTBue a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHCIOT C METaJIaMH.
I'openue ¢ocdopa u pactBopeHue npoaykra ropenus B Bozae. Iloaydyenue u coiictBa ampoTepHOro
runpokcuna. HeoOpartumelil runponu3 xkapOuaa kanplus. OOpaTUMbIH THAPOINU3 COJIEH Pa3IUYHOIO
THUIIA.

[IpodunbHble 1 TpodecCHOHANBHO 3HaYMMBbIE AJIEMEHTHI coaepxanus. [IpaBuna pa3daBieHus cepHOi
KHCTOThI. Vcronb30BaHre CepHOM KUCIOTHI B MPOMBIIIIEHHOCTH. Enkue 1menouu, ux UCMoJIb30BaHUE
B MPOMBIIIJICHHOCTH. T'amenas u HeramieHas HU3BCCTh, UX MPUMCHCHHUC B CTPOHUTCILCTBC. I'unc u
anebactp, rumcoBanue. [lonarue o pH pactBopa. Kucnornas, mienouynasi, HeWTpajdbHas cpena
pacTBOpPOB.

Camocmosmenvhasn paboma obyuarowuxca: AHanu3 u npeodpasoBanue yueOHoi nHpOopMarmn Kypc
JIKIUI TI0 HEOpraHMYeCKON XMMHH, TOATOTOBKA COOOIIECHUM HAa TeMy MO BbIOOPY: OKCHIIBI M CONH
KaK CTPOUTETbHBIEC MaTEPHAIIbI.
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JlaGopaTopHas padora Ne4 Kuciorel. OcHoBanus. CBOMCTBA, IPUMEHEHUS 2 J.1.-J1.4
M.1.,M.2
I1.1.- 1.6
Camocmosmenvruas paboma obyuarowuxcs: llogbop, amanu3 wu mnpeoOpa3oBaHue Yy4eOHOMN 1
nHpopmanuu Yueouuk §22,23 ymp. 5-8 ctp. 188, ymp. 5-7 ctp. 192
JlaGopaTopHas padora NeS Conu. CBolicTBa, IpUMEHEHNE 2 J.1.-J1.4
M.1.,M.2
I1.1.- 1.6
Camocmosmenvuas paboma obyuarowuxcs: llogbop, amanmu3 wu mnpeoOpa3oBaHue Yy4eOHOMN 2
nHpopmanuu Yuebuuk §24 ymp. 5-8 ctp. 199
Tema Nel.5.1 Perienue skcriepuMeHTaIbHBIX U IPOU3BOACTBEHHbIX 33a4. KoHTponbHas paboTa 2 JI.1.- J1.3
M.1.,M.2
I1.1.- I1.4, IL.6
Camocmosmenvras paboma obyuarowuxcs: llogbop, amanmu3 wu mnpeoOpa3oBaHue Yy4eOHOMN
nHpopmanuu Yuebnuk §25 ymp. 1,3,6,7 ctp. 204
Hmoz 1 cemecmpa: MaxkcuManbHas yyeOHasi Harpy3ka (Bcero) 51
O0s3arenbHas ayJUTOpHAs yueOHast Harpy3Ka (BCcero) 20
MPaKTUYEeCKHUE PadOTHI 4
nabopaTopHbie padOThI 10
caMoCTOsATeNbHas padoTa 17
KOHTpOJIbHas paboTa 2
TemaNel.6.1 Turbl XUMHAYECKUX pEaKIIM 2
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1.6. XuMnueckue
peakuuun

Conep:xxaHue y4eOHOTO MaTepuasa:

Peakiun coequHeHus, pas3iokeHus, 3amenieHus, oomena. Karanmutuueckue peakuuu. OOpaTHUMble U
HeoOpaTHMble  peakiuu. ['OMOreHHble M  TEeTEPOreHHble pPEaKUUU. OK30TEPMHUYECKHE U
SHIOTEPMHUUYECKHUE peakiuy. TemnoBoi 3pdeKT xumuuecknx peakuuid. TepMoxuMuieckue ypaBHEHHUS.
OO6patumbie 1 HEOOPATUMBIE PEAKITUH. XUMUYECKOE PABHOBECHE U CITIOCOOBI €70 CMEIICHHS.

OKHUCANTENHFHO-BOCCTAHOBUTEIBHBIE  PEAKIMHM:  OINpEAeTeHHEe OKHCIUTEbHO-BOCCTAHOBUTEIHHOM
peaKiuy, CTENEeHb OKHUCJICHMS, OKHUCIUTEIH, BOCCTAHOBHUTENIM, TMPOIECCHl OKUCIEHUS U
BOCCTAHOBJICHHS. THUIBI OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuii. CocTaBieHHE 3IEKTPOHHOTO
OajlaHca TIpU COCTaBJICHUU YypaBHEHUH. 3HAYCHUE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
MIPUPO/IE U Ha MPEATPUATHIX KEIE3HOJOPOKHON OTpaCiH.

I[eMOHCTpaI_II/II/IZ HpI/IMepLI H606paTI/IMBIX peaKuHﬁ, naymux ¢ 06paSOBaHI/IeM ocCajKka, ra3a MJn BOJBbI.

[IpodpunbHeie U MpodeccHOoHANbHO 3HAYUMBIE DJIEMEHTHI cojepxaHus. llonsTue 00 snekTponuse.
DJIEKTPOJIU3 PACIUIaBOB. OJIEKTPOJU3 PACTBOPOB. JNEKTPOJIUTHYECKOE TMOIYyUYCHHE AITFOMUHMUS.
[IpakTudyeckoe mnpuMeHeHHe sJekTponu3a. [anpBaHoruiactuka. lanbBanocrerus. PadunupoBanue
IBeTHBIX MeTauioB. Karamus. [OMOreHHbIE M TeTEpOreHHbIE Karanu3aTopel. IIpomoTopsl.
Karanmutnueckue sapl. MuruOutopsl. IIpoM3BOACTBO amMmMaka: ChIpbe, amnmaparypa, Hay4yHbIe
IIPUHLIMIIBL.

Camocmosmenvnaa paboma odoyuarowuxcs: IlogOop, aHanM3 U npeoOpazoBaHHE y4eOHOI
nHpopmanun YueOHuk §13,14 ymp. 1-4,8 ctp.126, moaroroBka cooOIIEHWI HA TEMy IO BBIOOPY:
[IpakTHyeckoe NpUMEHEHHUE IEKTPOoIN3a: paUHUPOBAHUE, FAJIbBAHOIIIIACTUKA, FAIbBAHOCTETHS.

IIpakTnyeckoe 3anaTue Ne 3 PemieHue sKkclepUMEHTalIbHBIX 3a7ad Mo TeMe: OKHUCINUTENbHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUN"

J.1.-J1.4
M.1.,M.2
IT.1.- I1.4, IL.6.

Camocmosmenvuas paboma obyuarowuxcs: lTlogdbop, amamu3 wu mnpeoOpa3oBaHHe Yy4eOHOMH
uHpopmauuu Yuebnuk §19 ymp. 3,4,7 ctp. 163
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TemaNel.6.2 CkopocTh XUMHUYECKON peaKLUU

JI.1.- JI.3
M.1.,M.2
IT.1.- I1.4, I1.6.

Conep:xaHue y4eOHOro MaTepuaJia:

CkopocTh XxuMu4eckux peakuuil. [loHsTHE 0 CKOPOCTH XMMHUYECKUX PEAKIMi. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKHUX PEAKUUI OT pa3aIuHbIX (PaKTOPOB: MPUPOIBI PEATHPYIOLINX BEIIECTB, X KOHLEHTPAIUH,
TEMIEPaTyphl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAaHUS KaTalIU3aTOPOB.

3aBUCUMOCTh CKOPOCTH PEaKIMK OT MPHUPOJIbl pEarupyrolnx BelecTB. B3auMoaencTBue pacTBOpPOB
CEpHOI KHCIIOTHI C PacTBOpaMH THOCYNb(]ara HATpUs Pa3NIUYHON KOHIICHTPAIMH W TEMIIEPaTypHI.
Mojenp KUISIIETO CJIOA. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKkIUuu OT MNPUCYTCTBUSA
KaTaJau3aropa Ha IMPUMEPE PaA3JIOKEHUs MEPOKCHIA BOIOPOJA C MOMOULIBIO JHOKCHUIA MaprasHua u
Kataynassl. Mozenp 3iekTpoiuszepa. Mopenb 3J€KTPOJWU3HOW BaHHBI JUISl TOJYYEHHs AIFOMUHUSL.
Moenp KOJIOHHBI CUHTE3a aMMHaKa.

Camocmosmenvhas paboma obyyarowuxca: Ilondop, ananus u npeoOpa3oBaHue yaeOHOH
nHpopmarun Yuebnuk §15 ymp. 1-7,12 crp. 136

Tema Nel.7.1 Xumusa meramnos. Kopposusa metamnoB. MeTonbl 3aluThl KOHCTPYKIMHA TOJBUAKHOIO
COCTaBa XKEJIE3HOAOPOKHOTO TPAHCIIOPTa

JL1.-J13
M.1., M.2
IL.1.- [1.4, IL.6.
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1.7. MeTaJiibl 1
HEMEeTAJJIbI

Conep:xxaHue y4eOHOTO MaTepuasa:

Meramibl, UX NOJIOKEHUE B mnepuoanudeckoit cucteme snementoB .M. MenaeneeBa. DiIeKTpOHHOE
CTPOCHHE X aTOMOB. XapaKTEPUCTHKA (GU3HMUECKIX U XUMUUYECKUX CBOMCTB MeTa/LIOB. JKene3o — Kak
OCHOBHOW KOMITIOHEHT MHOTHMX CIUIaBOB. [IpuMeHEHME METalUIOB M HMX CIUIABOB B KayecTBE
KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB Ha MPEANPUATHSIX KEJIE3HOAOPOXKHOro TpaHcnopra. Kopposus
METaJJIOB, 0COOEHHOCTH KOPPO3UOHHBIX MPOIIECCOB, MPOUCXOISIINX HA 00BEKTAX KEIC3HOJOPOKHOTO
TpaHCIOpTa. 3aluTa OT KOPPO3UH.

Hemonctpauuu: Komnekust metamios. BzaumozelicTBue MeTauioB ¢ HeMeTallaMu (kelie3a, IUHKa 1
QIIOMUHUS C CEPOH, allOMHHHA C HOJOM, CYpbMBI C XJIOpOM, TOpEHHUE kene3a B xyope). ['opeHue
METAJUIOB. ATFOMHUHOTEPMHUSL.

[IpopunbHple ¥ npodeccHoHaIbHO 3HAYMMbIE 3JIEMEHTHl conepkaHus. Kopposusi MeTayios:
XUMUYECKass W DJEKTPOXUMHUYECKAs. 3aBUCUMOCTh CKOPOCTH KOPPO3UH OT YCJIOBHM OKpYyKaromen
cpensl. Kiaccudukanus Koppo3un METaUIOB 10 Pa3IMYHbIM Mpu3HakaMm. CrocoObl 3alUThl METAIIOB
oT Koppo3uu. IIpon3BoACTBO YyryHa u CTaJIH.

Camocmosmenvnas paboma obyuarowuxcsa: Ilogbop, aHanmm3 wu 1peoOpa3zoBaHue Y4EOHOM
uHpopmanuu Yuebuuk §20 ymp. 5 ctp. 173 , moaroroBka npeseHTanuii Ha TeMy 1o BeiOopy: Mcropust
MIOJy4eHHUs M IPOU3BOJCTBA alOMMHHUA. Poilb MeTamsioB B MCTOPUM YEIOBEYECKOW IMBMIIM3ALMH.
Hcropuss oTed4ecTBEHHOM YEepHOW MeTajurypruu. MCTopus OTE€4eCTBEHHOM LBETHOW METaJUIypruu.
XuMHs METAJJIOB B MO€H po(hecCHOHAIbHON JesITeIbHOCTH

Tema Nel.7.2 Xumusa HEMETAIUIOB

JL1.- 713
M.1., M.2
I1.1.- 1.4, TL6.
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Conep:xxaHue y4eOHOTO MaTepuasa:

HeMeTaJIJIbI, HUX TIIOJIOXKXCHHE B HGpHOl[H‘-IGCKOﬁ CHUCTEME DJJICMCHTOB, 0COOEHHOCTH 9JICKTPOHHOT'O
CTPOCHUA UX aTOMOB. dOu3nyecKkue U XMMHYSCKHE CBOMCTBA HEMETAJIJIOB.

JHemonctpanuu: Komekiust HemetayuioB. ['openue HemeTamwioB (cepbl, Gpocdopa, yris). BeitecHenne
MCHCC AaKTUBHBLIX TaJIOTCHOB M3 pPACTBOPOB HUX coJei 60HC€ AKTUBHBIMU TaJIOTCHaAMM. MOZ[eJ'H)
MPOMBIIUICHHOW YCTAHOBKH JUIS TPOM3BOJACTBA CEPHOW KHCIOTHL. Momenb Te4yd i O0Kura
u3BecTHAKA. KoJUleKuM TPOIYKIMA CHIMKATHOW MPOMBINIICHHOCTH (cTekna, (apdopa, dasHca,
[IEMEHTa Pa3IMYHbIX MAPOK H Jp.).

[IpopunbHble M TpodeccHOHANbHO 3HAYMMBIE 3JIEMEHTHl cojep:kaHus. IlomydeHue HemeTauioB
(pakIUMOHHON NEPEeroHKOW JKHUIKOTO BO3AyXa U JJIEKTPOJIM30M pacTBOPOB WM PacCILUIaBOB
31eKTposInTOB. CHIIMKAaTHAs IPOMBIIIIIEHHOCTh. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

Camocmosmenvuas paboma obyuarowuxcs: llogbop, amanmu3 wu mnpeoOpa3oBaHHe Yy4eOHOMN 1
nHpopmanuu Yuebnuk §21 ynp.6,7 ctp. 179
JlaGopaTopHas padora Ne6 MeTtasuib 2 J.1.-J1.4
M.1.,M.2
I1.1.- I1.4, IL.6.
Camocmosmenvhasn paboma o6yyawuxcs: COCTaBICHNE CXEM YpaBHEHHH peakiui 1
Paznea 2. Oprannveckasi XuMHs 48/32/16

2.1. OcHOBHBIE Tema Ne2.1.1 IonsiTre 00 OpraHUYECKUX BEIIECTBAX, UX IPUMEHEHHUE Ha JKEJIE3HOM JI0pore 2 JL1.-J1.3
TMOHATHSA M.1.,M.2
OpPraHu4ecKoi I1.1.-11.3

19




XUMHHU U TEOPUA
CTpPOeHUs
OpPraHu4YecKux
coeIMHEeHU

Conep:xxaHue y4eOHOTO MaTepuasa:

IIpenmer oprannueckoil xumuu. BemecTBa opranuuyeckue u Heopranudeckue. CocTtaB XMMHUYECKUX
BEIIECTB, 0OCOOCHHOCTH UX CBOWCTB.

OpFaHI/I‘IeCKaﬂ XUMUA — XUMUA COGI[I/IHGHI/Iﬁ yrjiaepoaa. OpFaHI/I‘{eCKI/Ie COCAMHCHUSA B IIPUPOICL.
CUHTETUYECKHE OpPraHM4YCCKUC BEIICCTBA U UX MPUMCHCHHUEC HaA KCIJIIC3HOJOPOKHOM TPAHCIIOPTC.

JemoHncTpauuu: Mojaenu MoJIeKyJsl FTOMOJIOTOB U U30MEPOB OpraHMyYecKux coequHeHuil. KauectseHHoe
oOHapyXeHHe yriaepoja, BOAOPOa U XJIOpa B MOJIEKYJIaX OPraHHYECKUX COCTUHEHHIA.

[IpodunbHeie ¥ NpoecCHOHANBFHO 3HAYMMBIE 3JIEMEHTHI conepkanus. [loHstue o cyberpare u
peareHTte. Peakuum OKHCIEHMS UM BOCCTAHOBJIEHUS OpraHuyeckux BemecTB. CpaBHEHHE
KJ1accu(UKaluy COeIMHEHUI U KJIacCU(PUKAIUU PeaKUUil B HEOPraHUYECKOH U OPraHu4eCcKOi XUMHUU

Camocmosmenvuas paboma obyuarowuxcs: lTlogdbop, amamu3 wu mnpeoOpa3oBaHHe Yy4eOHOMH
uHpopmauuu Yuebnuk 10 xmacc. §1 ynp. 1-6 cTp.12, moaroroBka cooOueHUH Ha TEMBI IO BBIOOPY:
Kuznup u gestenpHOoCcTh A. Kekyne. )Ku3Hb u nesTeIbHOCTh . bepuennyca. )Ku3Hb 1 1eAT€IBHOCTD
@. Beepa.

Tema Ne2.1.2 Teopus A.M. bytneposa. Knaccugukarus opraHMuecKux BeIIecTB

JL.1.-JL.3
M.1.,M.2
I.1.-11.3

Coneprkanue y4e0HOro MaTepuaJia:

Teoprs XUMHYECKOTO CTPOEHUSI OPraHUYECKUX coeAMHEHUN. OCHOBHBIE TIOJIOKEHUS TEOPUN CTPOCHUS
oprannueckux Bemniects A.M. bytiepoBa. 3aBUCHMOCTb CBOWCTB BEIIECTBA OT XUMHUYECKOTO CTPOCHHUS
MOJIEKYJ. 3Hau€HUE TEOpUM XHMHUYecKoro crtpoeHus. Mzomepus. Knaccudukamus opraHndeckux
COCIMHEHMM, peakuyii. OyHKIMOHAIBHBIE TPYIIIIBL.

I[GMOHCTpaLII/II/II Mopenu MOJICKYJI TOMOJIOT'OB 1 U30MCPOB OPraHUICCKUX COCOUHCHUI

[MpoduneHbie M MpodeccHOHANEHO 3HAYMMBIC AJIEMEHTHI cozepxaHus. CpaBHEHUE KiIacCH(UKAIIUN
COEIMHEHMH U KIacCU(UKALMU PEAKINi B HEOPraHMYECKONH U OPTaHUYECKOM XUMUH.
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Camocmosmenvnasa paboma obyyarowuxca: YueOnuk 10 xmacc. §2 ymp. 1-5,8 crp.22, moaroroBka
coo0mieHuit Ha Temy 1o BeIOOpy: XKusup u nestenpbHOoCcTh A.M. ByTieposa

2.2.
Yraesoaopoasl u
UX NPUPOJHBIE
HCTOYHUKH

Tema Ne2.2.1 IlpenensHbie yrieBogopoabl (AJKaHbI). DKOJIOTHYECKHE MPOOJIEMbI HCIIOIb30BAHMS
YIJ1€BOJIOPOJIHOTO TOILIMBA

JI.1.- JI.3
M.1,M.2
I1.1.- I1.4, IL.6.

Conepxanue y4eOHOro MaTepHuaJa:

[IpenensHble yrneBoaopoasl (Ankansl). CoctaB u crpoenne. HomeHnkiatypa u uzomepus. dusndeckue
CBOMCTBA. XHMHMYECKHE CBOWMCTBA: HW30MEpHU3AIUSA, TOPEHHE, KPEKUHI, 3aMEIIeHUE, HEMOIHOE
OKHUCJIeHHUE, aeruapupoBanue. [lonyyeHue aakaHOB: KaTAIUTHUYECKOE THUIPUPOBAHUE, TEPMUUYECKOE
CIIaBlIeHWE coJieid, peakiusi Bropua. Ilpumenenue. OtaenvHble mnpeacTaBuTend. I[Ipakthueckoe
3HAUYEHHE AJIKAHOB B JKEJIE3HOJOPOKHOM XO3SMCTBE.

HemoHcTpanuu: I'opeHne merana. OTHOLIEHHE MeTaHa K PacTBOpaM I€pMaHraHara Kaiaus U OpoMHOM
BOJIE.

Camocmosmenvnaa paboma odyuarowuxcs: Ilogbop, aHanM3 U npeoOpazoBaHHE y4eOHOI
uHpopmanun Yuebnuk. §3 ymp.7,8,12 crp.32, moaroroBka cooOlIEHUII HAa TeMy IO BBIOODY:
DKOJIOTHYECKHE aCTIEKThl MCIOIBb30BaHUs YTIEBOAOPOIHOTO ChIPhs. XUMHUS YIIIEBOJAOPOTHOTO CHIPBS
1 Most OyTymiasi CeualbHOCTb.

Jlaboparopnasi padora Ne7 "[Tonsitue 06 oprannyeckux BemecTBax. [loydeHne STHiIeHa U OTIBITHI C

n

HHUM

J.1.-J1.4
M.1,M.2
IT.1.- I1.6
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Conepxanue y4eOHOro MaTepuaJa:

Henpenensusle yrneBogoponabl (Ankensl). CoctaB u crpoeHue. HomeHknarypa u u3zomepus.
®u3nYecKre CBOWCTBA. XHWMHYECKHE CBOWCTBA: MPUCOCIWHEHHE TaJOr€HBOJIOPOJOB, TaJIOTEHOB,
BOJIOpOJA, BOJbI; OKHCIIEHUE (MSTKOE, YaCTUYHOE, )KECTKOE), TOpeHHHE, ToJuMepu3anus. Mexanusm
peakuuu npucoeauHenus. [IpaBmino MapkoBHukoBa. [lonydeHne amKeHOB: TEPMUYECKHI KPEKHUHT
QJIKAaHOB, KaTaJIUTHYeCKas AeTrujpaTaiisi COUPTOB, OTIICIJICHUE TaJOT€HBOJOPOJOB MpU ACHCTBUU
CIOHUPTOBBIX PACTBOPOB IIEJIOYEH HA aAJIKWITAIOT€HM[IbI, JErajJoreHUpOBaHUE IIPU HarpeBaHUU
JUTAIIOTEHUIOB C AKTUBHBIMM MeTaiamMu. OTaenbHble TnpencraButenu. [IpakTtuyeckoe 3HaueHue
QJIKEHOB U UX MPOU3BOJIHBIX B ’KEJIE3HOJAOPOKHOM XO3SIICTBE.

Ankamuenbl. CoctaB u ctpoenne. Homenknarypa u uzomepusi. dusznueckue cBOWCTBA. XUMUYECKUE
CBOMCTBa:  mMpuUcCOeqUHEHUEe, mnonuMmepusaius.  [lodydeHue  ankaauMeHOB:  OJHOBpPEMEHHAas
KaTaJauTH4IecKas JIeTUapaTanys W JIETUJIPUPOBAHUE, ACTHAPUPOBAHME alKaHOB. OTAEIbHBIE
npeacrasuTeny. Kaydyk — MNpUPOIHBIA IIOJIMMEpP, €ro CTPOCHUE, CBOMCTBA, BYJIKAaHHU3ALMS.
[IpakTryeckoe 3HaUYCHHE aTKaIUEHOB B KEJIEC3HOI0POKHOM XO35MUCTBE.

Hemonctpauun: ['openue sTuiieHa. OTHOLIEHHME HTHIIEHA K pPAcTBOpaM II€pMaHraHata Kalus |
O6pomHoit Boje. [lomyyenue sTuiIeHa peakiuen neruapaTaiuy TaHoa.

[TpodunsHbIe M MpodeccHoHANTBHO 3HAYMMBIC dJIEMEHTHI coiepkanus. [Ipasmio B. B. MapkoBHuKOBA.
Knaccudukanus m HazHaueHue KaydyykoB. Knaccupukanuss m HazHaueHue pe3uH. Bynkanuzamus

Kay4dyka.

Camocmosmenvnaa paboma ooOyuarowuxcs: Ilogbop, aHanM3 U npeoOpazoBaHHE y4eOHOM
nHpopmanuu YueOnuk. §4,5

IIpakTnyeckoe 3ansiTue Ne4 PenieHue SKCIEpUMEHTAIBHBIX 3a7a4 10 Teme: "ALIETHIIEH U €T0
romosnoru (AnKuHbI)"

J.1.-J1.4
M.1,M.2
I1.1.- I1.4, IL.6.
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Conepxanue y4eOHOro MaTepuaJa:

AueruneHoBble yrieBoaopoasl (Ankunbl). CoctaB u crpoeHue. HomeHknaTtypa U H30MepHs.
®usznyeckre  cBoiicTBa. XUMHUYECKHME CBOMCTBA: MPUCOCIWHEHUE  BOJOPOJAA, TaJIOTEHOB,
raJioreHBOJOPOJIOB, THUApATALMs, OKUCJICHUE, TOopeHue, mnonaumepuszanus. l[lomyueHue alKuHOB:
OTIIECTUIEHUE JBYX MOJIEKYJ TajloT€HOBOJOpPO/Aa OT AUrajiOreHINpPOU3BOAHBIX alKaHOB. OTAeNnbHBbIE
npeacraButeny. [IpuMeHeHue aneTuiaeHa U €ro rOMOJIOTOB Ha MPEANPUATHIX KEJIE3HOIOPOKHOTO
TpaHCIIOpTa.

Hemonctpanuu: ['openue anerwnena. OTHOILIEHHE alleTUICHA K PacTBOpaM IepMaHraHaTa Kaius U
OpomHoii Bozie. Ilomydenue aneTuieHa — THAPOIN30M KapOuaa Kanblus. PasnokeHune kaydyka npu
HarpeBaHuM, UCTBITAHUE MPOTYKTOB Pa3IOKEHUSI Ha HETIPEIEIbHOCTb.

HpO(I)I/IJ'IBHLIe u HpO(bCCCI/IOHaJ'ILHO S3HAYUMBIC JJICMCHTBI COACPIKAHUA. HOHyLICHI/Ie allCTHUJICHA
mUpoJIin3oM MCTaHa U Kap6I/I)IHI)IM croco0omM. PeaKum{ MMOJIMMEPHU3allu  BUHUWJIXJIOPHUIA.
HOHI/IBI/IHI/IJ'IXJ'IOpI/I,Z[ " €ro MPUMCHCHHUC.

Camocmosmenvuas paboma obyuarowuxcs: llogbop, amanmu3 wu mnpeoOpa3oBaHue Yy4eOHOMN
nHpopmanuu Yueonuk. §6 ymp.4,7 ctp. 51

Tema Ne2.2.4 Apensl. CocTaB, CTpOEHUE, TOITYYEHHUE

JL1.- 13
M.1., M.2
M.1.-T1.3
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Conepxanue y4eOHOro MaTepuaJa:

Apensl. CoctaB u crpoenne. HomeHkiatypa u usomepus. dusnueckue cBoilcTBa. XHUMHUYECKHE
CBOMCTBA: 3aMmelieHHe (TAJIOTCHUPOBAHHWE, HUTPOBAHHWE, CYJIb(UPOBAHUE, ATKWINPOBAHUE);
IIpUCOEANHEHNE (TUAPUPOBAHUE, TAJIOTEHUPOBAHUE); okuciieHue. [lomyuenne apeHoB: apomMaTu3anus
aJIKaHOB, TepMHuecKoe aeruapupoBanue. OTAenbHbIE NpeAcTaBUTENH. [IpuMeHeHHe apeHOB M HX
TOMOJIOTOB Ha MPEANPHUATHIX JKEIE3HOJOPOKHOTO TpaHCHopTa. TOKCHMYHOCTh apOMAaTHYECKUX
yIJI€BOJIOPOAOB. S TOXUMHUKATHI.

[Ipoduneueie U TpodeccHoHaNbHO 3HAYMMbIE AJIEMEHTHI colepikaHus. Tpumepusanus aleTuieHa B
6enzoun. [lonsarue o0 skcTpakunu. BoccraHoBIeHHE HUTpOOEH3071a B aHWINMH. [ OMOJIOTHYECKHHA psif
apeHoB. Tonyon. HutpoBanue Tosyosa. TpoTu.

Camocmosmenvnaa paboma odOyuarowuxcs: Ilogbop, aHanM3 U npeoOpazoBaHHE y4eOHOI
nHpopmanuu Yuebnuk §7 ynp.3,4 ctp. 55

Tema Ne2.2.5 Ilpupoansie HCTOYHUKH yTriaeBoaopoaoB. [Ipupoansiii ra3. Hedts. Kokcoxumuueckoe
npou3BOACTBO. [lepcniekTuBbl sHepreTuky. Buabl TorumBa U cMa3ouHbIX Mmacen. [IpuMmeHeHue ux Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE MPH SKCILTyaTaIlluU TOIBUKHOTO COCTaBA.

JI.1.- J1.3
M.1,M.2
IT.1.-TL.3

24




Conep:xxaHue y4eOHOTO MaTepuasa:

[Ipuponnsie uctouHuku yrieonoponoB. Hedts. OcHoBHBe MecTopokaeHuss HepTn B Poccun. Ee
coctaB W cBoicTtBa. [IpoaykTel GpaknMOHHON TEperoHKH HeGTH W UX TMPUMEHEHHWE Ha
KENe3HOJOPOKHOM TpaHcnopTe. KpekuHr n apomatuszanus HegTernpoaykroB. CMazouHble Maciaa Ipu
SKCIUTyaTalldi WU PEMOHTE MOJBWXHOTO cocrtaBa. [Iuponn3. OxpaHa OKpyKarolieil cpeabl Mpu
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTEIPOLYKTOB.

[Tpupoansrit ra3. OCHOBHBIE MECTOPOXKIACHUS MPUPOAHOTo Taza B Poccun. CoctaB mpupoaHOTO rasa.
OOnacTu MpUMEHEHUs NMPHUPOJHOrO Ta3a, B TOM YMCIE M HAa MPEINPUATHAX KEJIE3HOAOPOXKHOTO
TpaHCTIOpTa. BiMsHME HAa OKPYKAIOUIYI0 Cpeoy pe3y/lIbTaTOB MCIOJIB30BAHUS MPUPOIAHOTO Traza U
He(PTENPOAYKTOB Ha )KEJIE3HOJOPOKHOM TPAHCIIOPTE.

Kamennbrit YroJib. OcHOBHbBIC MCCTOPOKACHUA KAMCHHOI'O YTJISA B Poccun. KokcoBanue. HpOJIYKTLI
KOKCOBaHUsA, HX IPHUMCHCHHUC. Oonactu NPUMCHCHUA KaMCHHOI'O YIJIA Ha KCJIC3HOAOPOXKHOM
TPAaHCIIOPTE. Hpo6neMa MOJIYYCHHA KUJAKOI'O TOIUIMBA U3 YIJIA.

Hemonctpauuu: Komnekius obpasinoB Hedtu u HedrenponykroB. Komneknus «KameHHbI yronb u
MPOAYKIHS KOKCOXUMUYECKOTO MPOU3BOACTBAY.

IIpodunbHele U NPO(EeCcCHOHATBHO 3HAYMMBbIE 3JIEMEHThl cozep:kaHusi. OCHOBHBbIE HalpaBIECHUS
MPOMBIIIICHHON mepepaboTku mpupogHoro rasa. llomyTHelii HedTsHOW Ta3, ero mepepaboTka.
IIponiecchl MpoMBILIIEHHOH nepepaboTKi He(TH: KpeKUHT, puopMUHr. OKTaHOBOE YUCIIO OCH3MHOB
U LIETAaHOBOE YMCIIO AU3EJIBHOTO TOIUIMBa. KOKCOXMMHUECKOE MPOU3BOACTBO U €T0 MPOTYKIIHS.

Camocmosmenvnas paboma obyuarowuxcsa: Ilogbop, aHanmm3 wu mpeoOpa3zoBaHue Y4eOHOU
nHpopmanuu YueOnuk §8 ymp. 4-7 ctp. 62, MOArOTOBKA COOOIIEHUH Ha TeMy 1o BbIOopy: [Ipobiembr
MOJTYYCHUST JKUAKOTO TOIUTMBA W3 YIJIs. DHEpreTHYecKue MpoOJieMbl B CTpaHe. Buipl TormmBa U
CMa30YHbIX Macejl, MPUMEHSEMBbIX B KEJIEe3HOJAOPOXKHOM Xo3siicTBe. [IprMMeHeHHe OpraHn4YecKUxX
COEIMHEHM B JKeJIe3HOIOPOKHOM X03dicTBe. HedTh, HepTAHbIE PpakiuK U UX TPAHCTIOPTUPOBKA

2.3
Kucaopoaconepika
mue

JlaGopatopnas padora Ne§ "CpoiictBa ciupToB"

J.1.-J1.4
M.1,M.2
IT.1.- I1.6

25




OpraHuvecKme
CoeTHHEHMSI.

Conep:xxaHue y4eOHOTO MaTepuasa:

Cnuptel. CoctaB u crtpoenue. Homenknatypa u uzomepus. ®Pusnyeckue cBoilcTBa. XHMHUYECKUE
CBOWCTBA: pEaKUUH TMPUCOEAMHEHMs (LIEJOYHBIX METAJIOB, TIaJOr€HOBOJOPOJOB, KapOOHOBBIX
KHCJIOT); pEaKkUMM OKHUCIEHHE (MArKoe, TMOJHOE), Jeruaparauus (BHYTPUMOJEKYJIsApHas H
MeXMouleKysipHast). [lomyuyeHne cnMpTOB: KaTaluTH4YecKas — JETHApaTalysl ajJKeHOB, THUAPOIIU3
TaJIOTEHIIPOU3BOJHBIX, KATAJIUTUYECKOE BOCCTAHOBJIEHHME aNbACTUAOB U KETOHOB. OTAENbHBIE
npencraBuTeNd. Brnmsnune Ha opraHumsM. IIpakthyeckoe 3Ha4eHHE OJHOATOMHBIX CIHUPTOB B
KEJIE3HOJOPOKHOM X035iCTBE. [lepeBo3ka clIupTOB 1O KENE3HON JOPOre, MApKUPOBKA IPY30B.

MHuoroaromusle cnupthl. CocTaB, HOMEHKIaTypa, uzomepus. dusnueckue cBoilcTBa. XUMHUYECKHE
CBOWMCTBA:  pEaKUMU  MPHUCOEAWHEHMS  (LEJOYHBIX  METAUIOB,  INEJIO0Yed,  TaJloreHOB,
KHCJIOPOJICO/IEP)KAIMX ~ KUCJIOT); PEaKIUM 3aMELICHMs, peaklUud aJKWIMPOBaHUS, pPEaKIUH
neruaparanuu. [lonydeHre MHOrOaTOMHBIX CIIMPTOB: THAPOJW3 AJKWITAIOreHUJ0B. OTAeNbHbIE
npeacraBuTeny. [IpakTudeckoe 3Ha4eHME MHOTOATOMHBIX CIIUPTOB B JKEJIE3HOJOPOKHOM XO3MCTBE.

Apomaruueckue ciiupthl. (Oenonsl). CocraB, cTpoeHue, kiiaccupukanus. Homenknarypa u nzomepus.
@dusnyeckue CBONCTBA. XUMHUYECKHE CBOMCTBA: pPEaKLUUU NPUCOECIUHEHUS (LIEIOYHBIX METAJUIOB,
mIeiovei); peaknuuu 3aMmernieHus (OpoMupoBaHHE, HUTPOBAHHUE), PEAKIUU OKHUCICHUS, DPEAKIUU
nosukoHaeHcauuu.  [lomydyeHne — apomMaTMYeCKMX  CIUPTOB:  KaTAJIUTHYECKOE  OKHCIIEHHE
M30MponmIOeH30a, MEJI0YHOW TUIpoan3 XjaopoeHsona. OTaenpHble npenctaButenu. IIpakruyeckoe
3HaYEHUE APOMATUYECKUX CIIUPTOB M MX MPOU3BOAHBIX B XKEJIE3HOJOPOKHOM Xo3sicTBe. [lepeBo3ka
apoMaTHUYECKUX CIHUPTOB MO KEJE3HOM 10pore, MapKUpPOBKA FPY30B.

,Z[GMOHCTpaHI/II/IZ Oxucienue CIIMPTa B aJIbACTU. KadgecTBeHHEIC p€akuy Ha MHOTOATOMHBIC CIIMPTHI.

PactBopuMOCTh (heHOJa B BOJIE TIPH OOBIYHOI TemIiepaType U HarpeBanuu. KauecTBeHHbIC peakini Ha
(beno.

[IpodupHBIe M MPOPECCHOHANBHO 3HAYUMBIC 3JIEMEHTHI COJICp)KaHUsA. METWIOBBIM CHHPT U €ro
WCIONIb30BaHNE B KayecTBE XHMHUYECKOTO ChIpbi. TOKCHYHOCTh METaHOJAa U TpaBUiia TEXHUKH
0€30macHOCTH MpU padoTe ¢ HUM. DTHICHIIIUKOJIb U €ro MpUMeHeHne. TOKCHIHOCTh THJICHTJIMKOJIS U
MpaBWiia TEXHUKH Oe3omacHocTd mpu pabore ¢ HuM. [lomydenue ¢eHona U3 MPOIYKTOB
KOKCOXMMHUYECKOTO MPOU3BOJICTBA U M3 Oenzona. [lomukonnencamus dopmanpaerunaa ¢ GpeHosom B
(dhenonopopManbIECrHIHYI0 CMOTY.
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Camocmosmenvnaa paboma odOyuarowuxcs: llogbop, aHanM3 U npeoOpazoBaHHE y4eOHOI
nHpopmanuu YuebHuk § 9,10. moaroroBka cooOIlieHni Ha TeMy 10 BbIOOpy: MetaHou: xeMouaus u
xeMo¢oOus. DTaHOI: Bearyaiiiee 01aro U cTpamrHoe 3710. AJKOTOJIU3M U €ro npoduiakTuka

TemaNe2.3.2 Anbaeruasl u kapOoHOBBIE KHCTOTHL. CocTaB, CTpoeHue, KiaccuuKaus

JI.1.-JL.3
M.1.,M.2
IT.1.- I1.4, IL.6.

ConeprkaHue y4e0HOro MaTepuaJia:

Anpnerunpl. CoctaB, cTpoeHue, knaccudukanus. Homenknarypa u nzomepus. Ousndyeckue CBOMCTBA.
XVUMUYECKHE CBOMCTBA: PEaKIUW MPUCOCTUHEHHSI (CIIUPTOB, CUHWIBHON KHCIOTHI, TUAPOCYITH(UTOB,
BOZOPOJA); pEaKIUH  3aMEUIeHHs, pEaKIUH  OKHUCICHHWS, peakUuud [OJIMMEpU3aluud |
nonukoHAeHcauu. llomydeHure aibIerufoB: KaTaJIUTUYECKOE OKHUCICHUE aJIKEHOB, OKHCJICHUE
CIIUPTOB, KaTAJIUTHYECKOE JErHAPUPOBAHUE NEPBUYHBIX CHOUPTOB. OTAEIBHBIE NPEICTABUTEIN.
[IpakTryeckoe 3HaUEHUE AIBIETUIOB U UX MMPOU3BOJHBIX B KEJIE3HOIOPOKHOM X03diicTBe. [lepeBo3ka
albJAETUIO0B 110 JKEJIE3HOU JOpOre, MapKUpPOBKa IPYy30B.

Kap6onossie kucnotsl. CoctaB, cTpoeHue, kiaccuduxarus. Homenknarypa u usomepus. Ousudeckue
CBOMCTBa. XMMHUUYECKHE CBOMCTBA: PpEAKLUMUU NPUCOEIWHEHUS (METauloB, OCHOBHBIX OKCUIOB U
OCHOBaHUH, COJei, CIUPTOB, TaJOreHOB); peakiuu srepudukanuu. [lonydyenre kapOOHOBBIX KHUCIOT:
KaTaJIUTUYECKOE OKHUCJICHHE aJKaHOB, OKUCIIEHHWE aJIbJETMJI0OB M MEPBUYHBIX CIHPTOB, THAPOJIU3
raJIoreH3aMeIEHHBIX YTJIEBOJOPOOB, BBITECHEHHWE U3 COJEil MHHEpaTbHBIMH KHCIOTAMH TIPH
HarpeBaHuu. OtnaenbHble mpencraBuTeny. [IpakTuueckoe 3HaueHUE KapOOHOBBIX KHUCIOT M UX
MIPOM3BOJHBIX B JKEJIE3HOIOPOKHOM Xo3siiicTBe. [loHATHE O CHHTETHYECKHUX MOIOIIUX CPENCTBaX.
[TepeBo3ka KapOOHOBBIX KUCIIOT 10 JKEJIE3HOM 10pore, MapKUpOBKA IPY30B.

HemoHncTpauuu: Peakuus cepeOpsiHOro 3epkajia ajlbleruiioB U TIIOKO3bl. OKHUCIIEHUE allbJETUI0B U
TJIIOKO3BI B KHCIIOTY C oMoIkto ruapokcuaa meau (II).

[IpodunbHble 1 TpodecCHOHaNbHO 3HAYMMBIE JJIEMEHTHI conepxkaHus. Aneranbiaerus. Ilonstue o
KETOHaxX Ha mpumepe aneroHa. [IpuMeHeHne aleToHa B TEXHUKE M IMPOMBIIIEHHOCTH. MHOroo6pasue
KapOOHOBBIX KHUCJIOT (IIABEJIEBOM KHUCIOTHI Kak JBYXOCHOBHOM, aKpWUJIOBOM KHCJIOTBI Kak
HeTIpeAeIbHON, OEH30HHOM KUCIOTHI KaK apOMaTHYECKOM ).
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JlaGopaTopHas pa6ora Ne9 "CpoiicTBa anbaeruioB 1 KapOOHOBBIX KUCIOT" J.1.-J1.4
M.1.,M.2
I1.1.- 116

Camocmosmenvruas paboma obyuarowuxcs: llogbop, amanu3 wu mnpeoOpa3oBaHue Yy4eOHOMN

nHpopmarnuu Yuebnuk. §11,12 ynp.6,7 ctp. 84, ynp. 6,8 cTp.91, moaroToBka cooOImeHnd Ha TEMY TI0

BbIOOPY: MypaBbHHas KUCIIOTa B IPUPOE, HAYKE U pou3BoacTBe. McTopus ykeyca.

Tema Ne2.3.4 Cinoxuble 3¢upsl. XKupsl. [Tonstue o CMC JI.1.-J1.3
M.1.,,M.2

I1.1.- 1.4, T1.6.

Conep:xanue y4eOHOIro MaTepuaJa:

Crnoxuble 3¢upsl. CoctaB, crpoeHue, kinaccudukanus. Homenknatypa um usomepus. Pusuueckue
cBOMicTBa. XMMHUYECKHE CBOMCTBA: TUAPOH3. [lomydeHune CloXHBIX A3HPOB: peaKIuu dTePHUPHUKALINH.
OtnenbHble mpeacTaButTenu. [IpakTuueckoe 3HaUeHUE CIOKHBIX I(PUPOB.

Kupsr. CocraB, ctpoenue, kiaccudukanus. Homenkiatypa u m3omepusi. Ouszndeckue CBOHCTBA.
XUMUYECKUE CBOMCTBA: THIIPOJIM3, OMBUIEHHE, KaTaIUTUYECKOe TuapupoBaHue. [lomydenue xKupos:
HarpeBaHue TJINIEpUHA C BBICITUMHU KapOOHOBBIMH KHCIOTaMU. [IpakTudeckoe 3HaYCHHE KUPOB U UX
MPOU3BOJAHBIX B KEJIE3HOJOPOKHOM XO3SIICTBE.

Hemonctpanuuu: Komiekuus 3pupHbIX Maces.

[IpodunbHele U npodeccuoHabHO 3HAYMMBbIE 3JeMEHTHl cojepxkanus. IlnenkooOpasyromue macia.
3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETUUYECKUE MOIOIIINE CPECTBA.

Camocmosamenvnas paboma obyuarowuxcs: Ilogbop, aHanmm3 wu mpeoOpa3zoBaHue Y4EOHOM
uHpopmanun Yuebnuk. §13  ymp.4-12 crtp. 100, moaroroBka cooOueHUH Ha TeMy IO BBIOOpY:
CrnoxHable 3(UpPHl 1 UX 3HAYCHUE B MPUPOJIE, OBITY W MPOU3BOJACTBE. JKUPHI KaK MPOIYKT MUTAHUS H
XUMHYECKOE CBHIPhE. 3aMeHa JKUPOB B TEXHUKE HEMHIIEBHIM ChIpheM. HexBaTka Mmpo0BOILCTBUS KaK
robanbHas TpoOsiemMa YejoBevYecTBa M IMyTH €€ pelieHus. Mbuia: mpoiioe, Hacrosilee, OymyIiee.
CpenctBa TUTHEHBI HA OCHOBE KHCIIOPOACOACPKAIIUX OPTaHHYECKUX coenuHeHuil. CHHTeTHYeCKue
Mmoromue cpeactea (CMC): 1OCTOMHCTBA M HETOCTATKH.
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JlaGopaTopHas padora Nel0 "CsoiicTBa yrieBogoB" JI.1.- JI.3
M.1,M.2
IL.1.- IL.6.
Coaepixkanue yueOHOro MaTepuaJa:
VYrneBossl, uX Kiaccudukanus (MOHOCAXapHIbI, TUCAXapU/Ibl, TTOJIMcaxapusl). [ IF0K03a — BEHIECTBO
C JBOMCTBEHHOHN (YHKIMEH — anpIeruaocnupT. XUMHUYECKHE CBOWCTBA TIUIIOKO3bI: OKHCIECHUE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOUT, ciupToBOE OpokeHue. [IprMeHeHne riitoko3sl Ha
OCHOBE CBOMCTB.
[TonsiTrie 06 UCKYCCTBEHHBIX BOJOKHAX. [IpakTHyeckoe 3HaUE€HUE YTIIEBOJIOB.
Jemonctpanmu: KauecTBeHHas peakuys Ha Kpaxmall.
[IpodunbHbie U MPO(hECCHOHATFHO 3HAYMMEBIE AIIEMEHTHI COZep)kaHus. MOIOYHOKHUCIIOEe OpoKeHHe
rmoko3bel.  Kucnmomonounsie mpoaykTel. CuiiocoBaHuWe KOpMOB. HuTpoBaHue — 1I€TUTIONIO3BI.
[Inpokcnnun.
Camocmosamenvnas paboma obyuarowuxcs: Ilogbop, aHanmm3 wu mpeoOpa3zoBaHue Y4eOHOM
nHpopmanuu YueOnuk. §14,15, moaroroBka cooOImeHuit Ha TeEMY 1O BBIOOPY: YTIEBOMBI U UX POJIb
B J)KMBOM mipupoje. Pa3BuTre caxapHoi NpoMbIIUIEHHOCTH B Poccum.
24. Tema Ne2.4.1 AmMunbl. AHUINH JI.1.-JL.3
A3oTcoaepakaiue M.1,M.2
OpraHuvecKue I1.1.- I1.4, IL.6.
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COCUHEeHUS.
IHonumepsbi

Conep:xxaHue y4eOHOTO MaTepuasa:

Awmunbl. CoctaB, crpoenue, knaccudukanus. Homenknatypa u uzomepusi. dusndeckue CBOMCTBA.
XWMHYECKHE CBOMCTBA: PEaKIMK MPUCOSANHEHUS (BOIBI, MUHEPAIBHBIX KHUCJIOT), PEAKIIUN OKUCIICHUSI.
[TonydyeHne amMuHOB: TEPMUYECKOE AIKWIMPOBAHUE aMMHUAKa, KATAIMTHYECKOE B3aUMOIECHCTBUE
aMMHakKa CO CIHPTOM, BOCCTaHOBJIEHHUE HUTpOCOeAMHEHUU. OTHenbHbIE MNPEICTaBUTENH.
[IpakTHyeckoe 3HaYeHUWE AMUHOB M HUX MPOU3BOIAHBIX B KEIE3HOLOPOKHOM Xo3siucTBe. [lepeBo3ka
aMHHOB T10 JKE€JIE3HOM IOpOre, MApKUPOBKA IPY30B.

JeMmoHcTpanuu: B3anMojelicTBue aMMHaka W aHWUJIMHA C COJSIHOW KHUCJIOTOM. Peakiusga aHWiIvHa ¢
OpOMHOI BO/IOH.

Camocmosmenvnas paboma obyuarowuxcs: Ilogbop, aHanmm3 wu mpeoOpa3zoBaHue Yy4eOHOU
uHpopmanuu YueOHuk. §16 ymp.5-7 crp. 121, noaroroBka coobieHuii Ha TeMy 1o BeIOOpy: JKH3Hb
n nesrenbHocTh H.H. 3uHnHa. AHUIMHOBBIE KPACUTEIN. .

JlaGopatopnas padora Nell "Amunokucnortsl. benku. Pacno3naBanue BosiokoH"

J.1.-J1.4
M.1,M.2
IT.1.- I1.6
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Conep:xxaHue y4eOHOTO MaTepuasa:

Awmunokucnotel. CocrtaB, crpoeHue, kinaccupukanus. HomeHnknatypa u m3omepus. Dusmueckue
CBOMCTBAa. XHMMHYECKHE CBOMCTBA: PEAKIMU MPHUCOCIWHEHHUS (IeJ0ouYeld, CIUPTOB, KUCIOT, CHHTE3
HGHTI/I,Z[OB). HonyquI/Ie AMHWHOKUCIIOT: TUAPOJIN3 6CJIKOB, 3aMCHICHUC MCIKAY O-TaJIOICH3aMCIICHHBIMU
KapOOHOBBIX KHCJIOT M aMMHAaKoOM, B3alMOJEHCTBHE albJeruaoB H aMmuaka. OTaenbHbIe
npeactaButend. [IpakTruueckoe 3HaYCHHUE aMUHOKHUCIIOT.

benku. CocraB, crpoenue. dusznyeckue CBONCTBA. XHMMHUYECKHE CBOWCTBA: pEaKIMU THAPOJIN3A,

NeHaTypaluy, KadecTBeHHble peakuuu. [lomydyenue OenkoB. OTaenbHbIE MPEACTaBUTENH.
[IpakTueckoe 3HaueHHWE OENKOB M MX MPOU3BOJHBIX B JKEJIE3HOJOPOKHOM Xo3siicTBE. benku u
MOJIMCaXapuabl Kak OMOTIOIUMEPHI.

BOJ'IOKHa, nux KJIaCCI/I(I)I/IKaI_II/IH. HonyquI/Ie BOJIOKOH. OT,Z[CJ'IBHLIC MNPpEACTAaBUTCIIN XHUMUUCCKHUX
BOJIOKOH U UX MPUMCECHCHUC B KCIJIC3HOJOPOKHOM XO3SICTBE.

JemoHcTpauuu: Jloka3aTelbCTBO HAMM4Msl (DYHKIMOHAIBHBIX TPYNI B PacTBOpPax aMHHOKHUCIOT.
PactBopenue u ocaxnenue 6enkos. L[BeTHble peakiun O6enkoB. ['opeHue NTUYbEro nepa u MepCcTsIHON
HUTH.

HpO(i)I/IJ'IBHLIC n HpO(beCCI/IOHaJ'ILHO 3HAYUMBIC JJICMCHTBLI COACPIKAHUS. AMI/IHOKaHpOHOBaﬂ KHCJIOTA.
KaHpOH KaKk MOpcACTaBUTCIIb TMMOJUAMUIAHBIX BOJIOKOH. Hcmonn3oBanue THAPOJIN3a OEIKOB B
IIPOMBINIIICHHOCTH.

Camocmosmenvnaa paboma odyuarowuxcs: Ilogbop, aHanM3 U mpeoOpazoBaHHE y4eOHOI
nnpopmanun Yuebnuk. §17 ymp. 10 crp. 134, mnoxaroroBka cooOlIeHHH Ha TeMy MO BBIOOpY:
3HaueHHe aMHHOKAIPOHOBOW W aMHWHOPHAHTOBOW KHCIOT Uil OOBEKTOB JKENE3HOJAOPOKHOTO
TpaHcmopTa. buocuHTe3 0enkoB. XUMHUYECKHE BOJIOKHA M HMX MPUMEHEHHE Ha JKEJIE3HOIOPOKHOM
TpaHCIIOPTe.

Tema Ne2.4.3 [Tonumepsl. [Tnactmaccsl

JI.1.-JL.3
M.1.,M.2
IT.1.- 1.4, I1.6
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Conep:xxaHue y4eOHOTO MaTepuasa:

IInactmaccel.  IlomyyeHue mOIMMEpPOB  peakUUEd IMOJUMEPU3allMM U IOJIMKOHJICHCALUHU.
TepMorutacTu4HbIE M TEpMOpPEaKTUBHBIE IIacTMacchl. [IpeacraBureny miactmace.

[TpodunpHbie W mpodeccHOHANbHO 3HAYUMBIE DIEMEHTBHI COjepkKaHHs. [lONMBHHUIXIOPH],
nonurerpadropaTunen  (teduion).  denomodopmanbaeruaHple  IuacTMaccel. Llemmymou.
[TpoMbIlIIeHHOE TIPOU3BOACTBO XMMHUUECKUX BOJIOKOH.

Camocmosmenvnaa paboma odyuarowuxcs: Ilogbop, aHanM3 U npeoOpazoBaHHE y4eOHOI 1
nHpopmaruu Yuebnuk. §21-22 ymp.5,7,8 ctp. 173
Tema Ne2.4.4 TeHernueckass CBSI3b BAXHEWMIIMX  KIJIACCOB  OPraHUYECKUX  COCIMHEHUMU. 2 JI.1.-J1.3
JuddepeHurpoBaHHbIif 3a4eT M.1,M.2
I.1.-11.4, I1.6
Camocmosmenvhasn paboma obyuarowuxcsa: AHanu3 U peodpa3zoBaHne yueOHONH HHPOpMALUU
Hmoez Il cemecmpa: MakcumaiibHasi yueOHasi Harpy3ka (BCero) 66
OO0s3aTenbHas ayquTopHas yueOHast Harpy3ka (Bcero) 44
MPaKTUYECKUE pabOThI 4
nmabopaTopHbIE PabOTHI 12
caMmoCTosiTeNIbHas paboTa 22
mudepeHIpPOBaHHBIN 3a4eT 2
HToro: MakcumanbHas yaeOHas Harpy3ka (BCero) 117
OO0s3aTenbHas ayquTopHas yueOHast Harpy3ka (Bcero) 78
MpaKTHYeCKue paboThl 8
nabopatopHbie pabOThI 22
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caMoCTosiTeNIbHas paboTa
KOHTpOJIbHAsA paboTa

Hmoeosas ammecmayust 6 hopme nudHepeHIINPOBAHHOTO 3aUeTa

39
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI YYEFHOH JUCHUTLJIAHBI

3.1. Ins peanu3auuu NporpaMmMspl y4eOHOH TMCHUIIMHBI HMEIOTCH B HATMYMHU
cjeAyolue crenuaJbHble NOMelleHus :

3.1. MatepuaJbHO-TEXHHMYECKOe o0ecrieueHne

VYueOHast IUCHMIUIMHA peanu3yeTcs B ydeOHoW maboparopuu Ne2303 «Xumusa u

OuosIorUs».
Obopyoosanue yuebnozo kabunema:

1. ITocagouHble MECTa MO KOJIMYECTBY OOYUAIOLIUXCS.

2. PabGouee MecTo mpenoaaBarers.

3.Becso! ananutuyeckue (1 mr.).

4. Xumuueckas rnocyzja.

5.Mopenu KpUCTaNIMYECKUX PEMIETOK. (3 1mIT)

6. COopHbIit mpubOp AJIs moTydeHus razos (1 mrT.).

7.Habop Ne3 BC «Illenouny.

8. HaGopsl peakTHBOB 1O OPraHUYECKON XUMUH.

9.Habop nHAMKaTOpOB.

10. HaGop miakaToB 10 HEOPraHMYECKOW U OPraHMYECKOW XMMUHU.

Texnuueckue cpeocmea 006yyeHus.:

-TB

- BUJICOMarHuTo(hoH

- KOMITBIOTEP

Ayouosuszyanvrvle cpedcmea obyuenus.
1. DVD Opranunueckas xumusi. Yacte 2. [IpupoaHble HCTOYHUKHU YriaeBOA0poa0B. CHUPTHI U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckass xumusi. Yacts 3. Anbaeruisl ¥ KapOOHOBbIE KHUCIOTHL. CIOXKHBIE
a¢upsl. Kupsl. 20 onbitoB, 40 MUHYT..
3. DVD Oprannueckas xumus. Yacts 4. Yriesogsl. 11 oneitos, 27 MUHYT.
4. DVD Oprannueckas xumud. Yacte 5. A3oTcoaeprkaliye OpraHM4ecKHe BellecTBa. benku.
CuHTeTHYECKHE BHICOKOMOJIEKYIISIpHbIE BemiecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonbpHBIM XUMAYECKHMA dKCTIEepuMeHT» 150 MUHYT.
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3.2. UnpopmannoHHOe odecnedeHne peajn3alu NporpaMmMbl

3.2.1. IleyaTHble U31aHuA

1. T'abpuensa O.C. Xumus. 10 knacc. bazossiit ypoBens: yuebnuk / O.C. ['abpuensn. — 7-e
u3M., crepeotun.- M.: JIpoda, 2019.- 191. [1] c.: um.
2. I'abpuensa O.C. Xumus. 11 kmacc. bazoeiit ypoBens: yueonuk/ O.C. ['abpuensin.— 6-¢ u3.,
crepeoturl.- M.: JIpoda, 2019.- 223., [1] c.: un
3 Kypc nexuuii yueoHou qucturmmauasl OY . 11 Xumus (oOmiast 1 HeopraHU4eckast XuMUsi) BCeX
JUIsL crienuaibHOCTeH, S55c., mpuioxkeHus, pucyHku. Pazpabortumk: Kyseiikuna 2.B., k.m.H.,
npenoiaBaTenb Bhicield kBanmupukarmonHon kateropuu ¢(ummana Caml YIIC B r. Capatosge,
2017 r.
4. Kypc nexmuit yaeOnoit muctmmuuabl OYJl. 11 Xumwust (opranuueckas XUMHS) BCEX IS
cnenuanbHocTed, 121 c., npunoxenusi, pucyHku. Paspaborumk: Kyselikuna 3.B., k.ILH.,
mpenoiaBaTenb BhIceld kBanmupukarmonHon kateropuu (ummana Caml YIIC B r. Capatosge,
2018 r.
JONOJIHUTEJIBHO:
3.2.2. DyIeKTpOHHbBIe U31aHus (JIEKTPOHHBIE pecypchl)
1. Cupotkun O.C. Xumus: yuebnuk / O.C.Cupotkun , P.O.Cupotkun .-Mocksa: KHOPYC ,

2019.-364c¢. Pexxum noctyna: http:// www.book.ru
2. 3amauM W ynpakHeHHs 1o obmieil xumuu : yue6Hoe nocobue / H.JLI ' muuka.- u3n. crep.-M.:
KHOPVYC ,2019.-240c. Pexxum noctyma: http:// www.book.ru

3. OOO HayuHnas snexkTpoHHass OubOinnoTeka [DnekTpoHHbIM pecypc]: M., 2019 — Pexum

nocryna: http:// www.elibrary.ru

3.2.3 UHTepHeT — pecypchl:
1. Enunas komrekmus nudpoBBIX 00pa3oBaTeNbHBIX pecypcoB - Pesxxum moctyma: http://school-

collection.edu.ru/

2. DnekTpoHHas Bepcus razetbl "Xumwus' npuiokeHue K m3mpanuio «llepBoe ceHTAOps» -
Pexxum noctyna: http:/him. 1september.ru/

3. Xumuueckuit dakyaprer MI'Y um. M. B. JlomoHocoBa [DneKTpoHHBIN pecypc]: cepep
xumudeckoro (akymprera Moc. roc. yH-Ta uMm. M. B. JlomonocoBa. - M., 2019- - Pexum

nocrymna: http://www.chem.msu.su/rus/weldept.html

4. EcrecTBEeHHOHayuyHBIi 00pa3oBaTelbHbI MopTan [DIeKTpoHHBIH pecypc] / MuH-BO
obOpazoBanmsi u Hayku Poc. ®Demepammu. - M. ; CII6., 2019. - Pexum pocryma:

http://www.en.edu.ru, cBOOOTHBIH
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5. IInatdopma Zoom n7si IPOBEICHUST OHJIAMH-3aHATUN U BUIEO-KOH(GEPEHIIUN. [ DIEKTPOHHBIH

pecypc]. Pexum nocryna: https://zoom.us/.

6. DJeKTpoHHas

[DnexTponnsIil pecypc]. Pesxxum moctyma: https://moodle.ospu.su/

nH(GOpPMaIlMOHHO-00pa3oBaTeIbHas

cpena

Ha 1iatrpopme Moodle.

3.3 IIporpamma obGecneyeHa HeOOXOAUMBIM KOMILIEKTOM JHMIEH3HOHHOIO NMPOrPaMMHOIO

o0ecnevYeHus.

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON

TACIATITAHBI

Pe3yabTathl 00y4yeHus \

Kpurtepun ouenku

MeToabl OLIEHKH

Hepeqeﬂb JIUYHOCTHBIX pe3yjabTaT0B, OCBAHBACMbIX B
PaMKax JTUCHUILIMHBI:

JI.1. YysctBo ropmoctu u [MmmoctpupoBaHue Ha
yBaXEHUA K  HMCTOPMM W |puMepax  CTAHOBJICHUE U
JIOCTHAKEHHAM OTEYECTBEHHOM 550 om0 OpraHHYecKoit
XUMUYECKON HAYKH.

XUMUHU KaK HayKH Ha

Pa3ITUYHBIX HUCTOPUYECKHUX

JTamax €€ pa3BUTHS
JI.2. T'oToBHOCTE K |Ucnons3oBanue METOJIOB
MMPOAOJIKCHUTIO 06pa3013aH1/1;1 n HAy4YHOI'0 IIO3HAHUS pu
TIOBBIIIICHIT KBATMOUKALMY B |piinonmenynn  MpoeKToB
n30paHHOM

. y4eOHO-UCCIIEeI0BATENECKUX

npodeccuoHaIbHOM

JACATCIIBHOCTH U 00BEKTUBHOE

3aa4 110 U3YYCHHUIO CBOﬁCTB,

0CO3HAHHE POJH XMUMHUecKux |CHOCO00B HOTy9CHHIA 1

KOMIIETEHIIUI B 3TOM. pacrio3HaBaHUA
HEOPraHUYECKUX Hu
OpraHUYECKUX BELIECTB

JI.3. YMeHHe WCIIOJB30BaTh |YCTaHOBICHHE B3aMMOCBSI3H

JOCTHKEHHUSI ~ COBPEMEHHOMN
XUMHUYECKON HayKH u
XVUMHUYECKUX TEXHOJIOTHH IS
MOBBIIIEHUSI ~ COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM
npogeccuoHaIbHON
JIeSITEJIbHOCTH.

MeXIy ¢GakTamMu W Teopueil,
NPUYMHON W CIIEACTBHEM TIPH

aHanuse IIPOOJIEMHBIX
CUTyalliii ¥ O0OOCHOBaHUH
IPUHUMAeMbIX pELICHUM Ha

OCHOBE XMMHUYECKUX 3HAHUMN

- BxoaHO# KOHTpPOIBL

- [Ton6op, aHaau3 u
npeoOpa3oBaHue y4eOHOTO
MaTepuaa

-YCTHBIN Onpoc

- 3acnymmBaHue COOOIIEHUMN
" OIICHKA UX IIOATOTOBKH.

- [IpopaboTka maTepuanos
Kypca JICKIUH 10
HEOPraHWYECKOW XUMUHU.

- [IpocMoTp npe3eHTanmii u
OLIEHKA MX IOATOTOBKH.
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J1.4. OOnamanue HaBBIKAMH
0e3omacHO pabOTHl BO BpeMs
MIPOEKTHO-MCCIIEI0BATEIbCKON

u AKCIIEPUMEHTATBHOMN
NeSITeIbHOCTH, npu
HCIOJIb30BaHUU
71a00paTOPHOTO

000pyI0BaHUS

Bremonnenue XUMHUYCCKOI'O

SKCIICPUMCHTA 110

pacro3HaBaHuiO W IIOJYUYCHHUIO

HCOPTaHUYCCKUX nu
OpTraHU4YCCKUX BCIICCTB,
OTHOCSAIIIUXCS K Pa3IMYHBIM
KJ1accaM COCOUHCHHUM, B

COOTBETCTBUHM C TMpaBWIAMH U
nmpuemMaMu 0e30macHO paboThI
C XMMHUYECKHMHU BEIICCTBAMH U
71a00paTOPHBIM
00opyI0BaHuEM

Hepeqem, MeTanpeaMETHBIX pe3yJbTaTO0B, OCBAHBACMbIX B
PaMKax JTUCHUIIMHBI:

M.1. Hcnonb3oBanue
Pa3IMYHBIX BHUJIOB
O3HaBaTeJIbLHOU

JIeITCIIBHOCTA M OCHOBHBIX
WHTEIICKTYaIbHBIX OIEpaIlii
(mocTaHOBKH 3a7a4u,
dbopMynUpoBaHUS ~ THUIOTES,
aHajn3a u CHUHTE3a,
CpaBHEHUS, 00001IeHMS,
CHCTEMaTH3aIliH, BBISIBIICHUS
MPUYUHHO-CJIEICTBEHHBIX
CBs3€l, TIOHMCKAa aHaJIOroB,
(GbOopMyITUPOBaHUS  BBIBOJOB)
JUISL peLIeHUs TOCTABICHHOU
3a/1a4H, PUMEHEHUE
OCHOBHBIX METOJOB TO3HAHHS
(HaOro1eHHUS, Hay4HOTO
AKCIIEPUMEHTA) JJIA W3Y4YCHUS
pa3IMYHBIX CTOpOH
XHMHYECKHX  OOBEKTOB U
MPOIECCOB, C  KOTOPBIMH
BO3HHUKAET HEOOXOIUMOCTD
CTaJIKUBAThCS B
npodeccuoHanbHOM chepe.

OObsicHeHHE  TPUPOIBI U
croco0oB o0pa3oBaHUs
XUMHUYECKOU CBSI3HU:
KOBAJICHTHOMN (monsipHOHA,
HETOJISIPHOM), VOHHOM,

METAJINYECKOM, BOJOPOJIHON —

c LEIILIO onpeacIeHus
XUMHYECKOUN aKTUBHOCTHU
BEIIECTB

- 3anoMuHaHue y4eOHOTO
Mmarepuaia

- [IpopaboTka maTepuana
Kypca JICKIUH 110
HEOPraHWYECKOU XUMUU

- [Ton6op, aHaIn3 "
npeoOpa3oBaHue y4eOHOTO
MaTepuaia

- BuzyanbHas oueHka
MIPAKTUYECKON pabOThI

- BusyanpHas onenka
BBIITOJIHCHUS
VHJVBHTyaJIbHBIX
YIpaKHEHUM.

- BI/IByaJ'ILHaH OIICHKAa
CaMOCTOSITEIIbHOM pa6OTBI.
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M.2. Hcnonb3zoBanue
pa3IMYHBIX HCTOYHHUKOB JUJIS
[IOIy4YEHUS XUMUYECKON
nHdopmauu, yMeHUe
OLICHUTb €€ JOCTOBEPHOCTb
JUISL  IOCTMDKEHUS  XOPOIIUX
pe3yIbTaTOB B
npodeccuoHabHOM cdepe.

YcTaHOBIIEHHE  B3aWMOCBSI3H
MeXIy ¢akTaMH W TEOpHUEH,
NPUYMHON W CIICACTBUEM TIPHU
MPOOJIEMHBIX
cuTyauii  u  000CHOBaHUU
NPUHUMACMBIX  PEIICHUH

OCHOBE XMMHUUYECKUX 3HAHUM

dHAJIN3C

Ha

- BuzyanbHas onenka
nabopaTOpHON PaOOTHI

Ilepeyenb mnpeaMeTHBIX pe3yJabTATOB,

paMKax TUCHMIINHBI:

oCcBauBacMbIX B

I.1. CdopmupoBaHHOCTH
IIPEACTABICHUT O  MecTe
XUMHH B COBPEMEHHOMU
HAay4YHOM  KapTHMHE  MHpa;
[IOHMMAHHUE pOJIU XHMHHU B
bopMUpOBaHUN Kpyroszopa Hu
(byHKIMOHATBHON
rPaMOTHOCTH 4eJOBeKa JUIs
pelieHus MIPAKTUYECKHUX
3a1ad.

NnmoctpupoBaHue
npumepax

Ha
CTAaHOBJICHHE WU
SBOJIIOLUIO OpraHU4eCcKOn

XUMHHU Kak HAayKHU Ha

Pa3JIMYHbIX
JTarax ee pa3BUTHS

HUCTOPUYCCKUX

-ITon6op, ananus u
npeoOpa3oBaHue yueOHOU
uHpOpMaLIUU

- [IpopaboTka maTtepuaaoB
Kypca JIEKUUH 10
HEOPraHUYECKOM XUMUHU.

- BuzyasibHas onieHka
MIPAKTHYCCKUX H
J1a00paTOPHBIX padoT.
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IT1.2. Bnanenune
OCHOBOIIOJIArat0IUMHU
XUMHUYECKUMHU  TOHATHIMM,
TEOPUSIMH, 3aKOHaMU u
3aKOHOMEPHOCTSIMHU;
YBEPEHHOE II0JIb30BAaHUE
XUMUYECKON TEPMMHOJIOTUEH
Y CUMBOJIUKOM.

[Tonumanue (buznuecKoro

CMbICIIa [Tepuoauueckoro
3akoHa J[.1. Menjaeneera u Ha
00BsICHEHHE

€ro OCHOBC

3aBUCUMOCTDH CBOWCTB

XUMHWYECCKUX DJICMCHTOB u
00pa30BaHHBIX UMM BEIIECTB OT
AIIEKTPOHHOTO

aTOMOB

CTPOCHUS

AHanu3 cocTtaBa, CTPOEHUS H

CBOMCTB BEILIECTB, IPUMEHIA
ITOJIOKEHUS OCHOBHBIX
XUMHYECKUX TEOPUIL:
XUMHYECKOTO CTPOEHUS
OPraHUYECKUX COCMHEHHI
A.M. bytneposa, CTpOECHUSA
atTomMa, XHMHYECKOH  CBs3H,
ANEKTPOIUTUIECKON
JIICCOLMAIU KHCJIOT "
OCHOBaHUI

[1.3. Bnanenwe oOCHOBHbIMHU |BbinmonHeHnue XUMHYECKOTO

METOAaMHM Hay49HOTO |5KcriepuMeHTa o

MO3HAHMS, UCTOJIb3YEeMbIMU B
XHMHH: HaOJIIOJICHUEM,
OTIMCAaHUEM, HU3MEpEeHHEM,
HKCIIEPHUMEHTOM; YMCHHE
00pabaTbIBaTh, OOBSCHATH
pe3yIabTaThI MTPOBEICHHBIX
OMBITOB W JENIaTh BBIBOJIBI,
TOTOBHOCTh W  CIIOCOOHOCTH
MPUMEHSATh METO/bI TTO3HAHHUS
IIPH PEIICHUU TPAKTHYECKUX
3ajad.

pacCro3HaBaHWiO U TOJYUYCHUIO

HCOPTaHUYCCKUX u
OpTraHU4YCCKUX BCIICCTB,
OTHOCAIIHUXCA K  Ppa3JIMdYHbIM

KJlaccaM COCIUHCHHUM, B
COOTBCTCTBHUU C IIpaBWUJIaMU U
npueMaMu 0e30MacHoil paboThI
C XUMHMYCCKUMHU BCIICCTBAMHU H
1a00pPaTOPHBIM

000pyI0BaHEM

- BusyanpHas OLiEeHKa UTOrOBOM
KOHTPOJIbHOW pabOTHI.

-Brimonuenune 3aJaHui B
MUCbMEHHOU hopme
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I1.4. CdhopMupoBaHHOCTD
YMEHHS TaBaTh
KOJINYECTBEHHBIC OLIGHKU U
NPOM3BOAUTH  pacdeTsl IO
XUMUYECKUM  QopMmynam U
YPaBHEHUSIM.

IIpoBenenue  pacueroB  Ha
OCHOBE XMMHUYECKHX (OpMyIT U
YpPaBHEHUH pEAKLHUI: pacyeThbl
MaccoBOH JI0TIN (maccbr)
XUMHUYECKOTO COEIUHEHUS B
cMecH; pacueTsl Macchbl
(oOBema, KOJIMYECTBA
BELIECTBA) MPOIYKTOB PEAKIIUHU,
€CJId OJIHO U3 BEILECTB JaHO B
n30bITKE  (MMEeT TPHUMECH);
pacdeTsl MacCOBOM 1581051
00BeMHOIM JOTN BBIX0/1a

MPOIYKTa peaxkumn oT
TEOPETUYECKH BO3MOXKHOTO;
pacueTsl 00BEMHBIX
OTHOLLEHUH ra3oB npu

XUMHUUYCCKUX PCAKIUAX

I1.5. Bumagenue mnpaBuiiaMu
TEXHUKH O€30MacHOCTH TpHU
UCIIOJIb30BAaHUN XMMHMUYECKUX
BEIIECTB.

Bnanenue npaBUIaMU
Oe3omacHoro  oOpamieHus ¢
CAKHNMU, ToproYnmMu )41
TOKCUYHBIMU BEUICCTBaMU,
CpelCcTBaMU OBITOBOW XUMHUU

I1.6. CdopmMupoBaHHOCTH
COOCTBEHHOM  IO3HMIMU IO
OTHOIIEHHIO K XHMHYECKOH
uHbOpMaIK, TOTy4aeMon U3
Pa3HBIX UICTOYHUKOB.

IIpuBenenue IIPUMEPOB
XUMHUYECKUX peaxkuuii,
PACKpBIBAIOIINX  XapaKTEPHbIE

XUMHYECKHE CBOWCTBA
HEOPTaHHYECKUX u
OpPraHUYeCKUX BEIIIECTB
M3YYCHHBIX KJIaCCOB C IIEJIBIO
X uaeHTUDUKAIIMK U
00BACHEHHS obnactu
MIPUMEHEHUS
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	2.2. Тематический план и содержание учебной дисциплины ОУД. 11 ХИМИЯ
	Демонстрации: Доказательство наличия функциональных групп в растворах аминокислот. Растворение и осаждение белков. Цветные реакции белков. Горение птичьего пера и шерстяной нити.
	3.1. Материально-техническое обеспечение
	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

