Ipunoxenne Ne 9.3.11

Kk IIIICC3 no crenuanbHOCTH
23.02.06 TexHuueckas FKCILTyaTalus
MOJABUYKHOTO COCTaBA >KEJIE3HBIX I0POT

PABOYASI ITIPOTPAMMA YYEBHOM JUCIATLJIMHBI

OYA. 11 XUMHUA



COJEP)KAHUE

OO61mas xapakTepucTiKa padodeil mporpaMMbl yueOHOU JUCIUITITUHBI
CrtpykTypa U colepkanre yueOHON AUCIUITITUHBI
YcnoBus peanu3alnuu y4eOHON AUCHUTIIMHBI

KOHTpOJIB 1 OLICHKA PE3YyJIbTaTOB OCBOCHU A yqe6H0171 JUCHUITIIMHBI



1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATLITAHBI

OVY /. 11 XUMUs

11. MecTto AUCHMIUIMHBI B CTPYKType OCHOBHOH mnpogeccHoHAIbLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYueOHast AUCHUIUIMHA «XUMH» OCBaMBaeTcs Ha 0a30BOM YpPOBHE OTHOCHUTCS K
yueOHBIM JTMCHUIUIMHAM T10 BBIOOPY M3 00s3aTelbHBIX MpeaMeTHbIX obnacteld «EcTecTBeHHBIE

HAayKH» M sBISeTCS COCTABHOM 4acThio  OOIIE0OpPA30BATENHLHOrO LHUKIA  OCHOBHOM
obpasoBarebHOi mporpamMmsl B cooterctBur ¢ ®I'OC CIIO no cnenuanshoct  23.02.06

TexHudeckass SKCIUTyaTalusi IOJBHKHOTO COCTaBa JKEJIE3HBIX Jopor  (YyTB. MPHKA30M
MunucrepctBa o0OpazoBanus 1 Hayku PD ot 22.04.2014 r. Ne388).

Pabouast mporpamMMa y4eOHOW NHUCHUIUIMHBI pa3paboTaHa Ha OCHOBE (eaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHero oomero oOpa3oBaHus (YTB.

npukazoM MuHHCTepCcTBa 00pa3oBanus U Hayku PD ot 17.05.2012 r. Ne413).

1.2. Heap 1 njiaHupyemMblie pe3yJibTaThl 0CBOCHHUS M CUMIIJIMHbBI:

Hemn wn 3agaum: OCHOBHOW IENbI0O M3y4EHHUS Kypca SBISETCS MHOJIIOTOBKAa K
BBITTOJIHEHUIO PA3JIMYHBIX 33JaHUN MO XUMHHM, C OJHOM CTOPOHBI, U (popMUpOBaHHE YMEHUU U
HaBBIKOB DPACKpbIBaTh Ha IMpHMEpax poJib XMMUU B (OPMHPOBAHWU COBPEMEHHOW HaydHOH
KapTHUHBI MUPA U B IPAKTUUECKOH 1€ATEIbHOCTH YeJI0BEKa — C IPYToi.

3agauu:

- CHCTEMaTH3allisl YK€ HMMEIOLUXCS Yy CTYJEHTOB 3HAaHUN IO TEOPUM XUMHH, HUX
aKTyaJln3alys, yTOUYHEHNE IOHUMAaHUs OTJIEIbHBIX TEPMUHOB U NIOHATHUI;

- (dopMHupOBaHHE YMEHHUS CAMOCTOSITEILHO OOBSICHATH TPUPOLY U  CIIOCOOBI
00pa3oBaHMsT XUMUYECKOU CBSI3H;

- JanpHeimee (GopMUpOBaHHE HaBbIKA YCTAHABIMBATH T€HETHUYECKYIO CBSI3b MEXIY
KJlacCaMl HEOPraHWYEeCKUX M OPTraHUYeCKUX BEIIeCTB JUIsi OOOCHOBaHMS MPUHLIUIHAILHON
BO3MOXXHOCTH TOJTY4E€HUS HEOPTraHMYECKUX U OpPraHMYECKUX COEAMHEHUM 3aJlaHHOrO COCTaBa U
CTpOCHHS,;

- 00y4yeHHe CaMOCTOSITEIbHON apryMEHTHPOBAaHHOW B3aMMOCBS3U MEXAy (akTamMHu U
TEOpHEH, MPUYMHOW U CJIEICTBHEM IpHU aHaTU3e MNPOOJIEMHBIX CHUTyalud M OOOCHOBaHUU
IIPUHUMAEMBIX PEIIEHUI HA OCHOBE XMMUYECKHUX 3HAHUM;

- cozieiicTBHE B 001acTH MPO(HEeCCUOHATFHOTO CAMOPA3BUTHS.



[Iporpamma kypca «XuMHsS» TpHU3BaHA OO0ECHEYUTh OoJjiee BBICOKUM YpPOBEHB

XAMHUYECKOHN IMOJITOTOBKH.
Conepxanne 00yuyeHUs OPHCHTUPOBAHO HA PA3BUTHE JIMYHOCTU CTYACHTA, BOCITUTAHHE
KyJbTYPHOTO 4YEJOBEKa, BIAJACIONIET0 METOJaMH HAy4YHOrO0 MO3HAHMS:

aHajgu3, CHHTE3,

MOACIINPOBAHUEC XUMHNUYCCKHX MpoueccoB u SIBIICHHUI — IIpu  PpCIICHHUUN yqe6H0-

UCCIIEIOBATEIbCKUX 3a/la4 10 M3YYEHHUIO CBOICTB, CIOCOOOB MOJNYyYEHHS M PACHO3HABAHUS
OpPTaHMYECKUX BEIIECTB, CIOCOOHOTO BHIPaXXaTh CBOM MBICITH M YyBCTBA B YCTHOW U TUCHMEHHON
dbopme, coOIOAATh ATHUECKUE HOPMBI OOIIICHUSI.

B pamkax mporpamMmbl y4eOHOH IUCIMILIMHBI JIAHUPYETCS OCBOCHHE 00YYarOIIUMUCS

CIIEYIOIIUX PE3YIbTATOB:

JInyHOCTHBIE:

MeranpeaMeTHbIE:

ITpeaxmeTHbIe:

JI.L1. YysctBO TOpHOCTH U
yBOXEHUsI K HCTOpUM U
JOCTUKEHUSIM OTEUYECTBEHHOM
XUMHUYECKON HaYKH.

JL.2. ['oToBHOCTH K
MIPOJIOJKCHHUIO 00pa30BaHUs |
MOBBIIICHUS KBaTU(UKALUUA B
n30paHHON
npodeccuoHanbHOM
NEATETLHOCTH M OOBEKTUBHOE
OCO3HAaHUE POJU XUMHUYECKHUX
KOMIIETEHIINI B 3TOM.

JI.3. YmMeHue wucnoip3oBaTh
TOCTHKEHUS COBPEMEHHOM
XUMHYECKON HAayKHU U
XUMHUYECKUX TEXHOJOTUH IS
MTOBBIIEHUS cOOCTBEHHOTO
WHTEIJIEKTYaTbHOTO Pa3BUTHS
B BbIOpaHHOM
npodeccHoHaNbHOM
JIeATeTLHOCTH.

JI.4. OOnamaHue HaBBIKAMH
Oe3omacHOi paboThl BO BpeMs
MPOEKTHO-UCCIIEI0BATEIBCKON
u AKCIIEPUMEHTATBHOU
JIEATENHHOCTH, pH
HCIIOJIb30BaHHH

71a00paTOPHOTO 000PYIOBAHUS

M.1.
pas3InYHbIX
II03HABATEIILHON
NEeSATEIbHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX
ornepauui (mocTaHOBKH
3a1aud,  (OPMYJIHMPOBAHUS
TUIIOTE3, aHalu3a U CHHTE3a,
CpaBHEHU, 0000611eHMS,
CHUCTeMaTHU3allui, BbISBICHUS
NPUYHHHO-CJIE/ICTBEHHBIX
CBsi3ed, IIOMCKAa aHaJIOroB,
(dbopMyTHpOBaHUST BBIBOJIOB)
JUI peLIeHHs MOCTaBIEHHOU
3ajauu, IpUMEHEHHE
OCHOBHBIX METO/I0B
ITO3HAHMS (mabmronenus,
Hay4YHOT'O HKCIIEPUMEHTA)
JUIE  W3YYCHHS  Pa3IMIHBIX
CTOpOH XUMHUYECKHX
00BEKTOB M IMPOLIECCOB, C
KOTOPBIMH BO3HHKAET
HEO0OXOINMOCTb
CTaJIKUBATHCS B
npodeccuoHaIbHOHI chepe.

HUcnonk3oBanue
BUOB

M.2. Hcnons3zoBanue
pPa3IMYHBIX MCTOYHUKOB JIJIs
MOJTYYEHHU S XUMHYECKON
uHpopManuu, YMEHHE
OLICHUTh €€ JOCTOBEPHOCTh
JUISL  TIOCTUXKEHUS XOPOIIHX
pe3ynbTaToOB B

I.1. CdopmupoBaHHOCTH
OpEJICTaBICHU O  MecTe
XAMHM B COBPEMEHHOM
HAy4YyHOW KapTHHE MHUDA;
MOHMMAHUE POJIM XHUMHUHU B
(dhopMUpOBaHUU KpPYyro3opa H
(GyHKIMOHATLHON
IPaMOTHOCTH 4eJOBEKa JUIs
pereHus MIPAKTUICCKHIX
3ajad.

I1.2. Bnanenue
OCHOBOIOJIarafoIUMHI
XUMHUYECKUMM  TIOHSATUSIMHU,
TEOPUSAMH,  3aKOHAMH  H
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MIOJIb30BaHHE
XUMHYECKON TEPMUHOJIOTHEN
1 CUMBOJIMKOM.

I1.3. Bnagenue OCHOBHBIMHU
METOIaMH Hay4IHOTO
MO3HAHUS, UCTIOb3yeMbIMU B
XUMHU: HaOIIOCHUEM,
OIICAHHUEM, U3MEpEHHEM,
IKCIIEPUMEHTOM; YMCHHE
oOpabaTeiBaTh,  OOBICHSITH
pe3yNIbTaThl  MPOBEICHHBIX
OIIBITOB M [€JIaTh BBIBOJEI,
TOTOBHOCTb U CIIOCOOHOCTH
MIPUMCHSITh METO/IbI
MO3HAHWS TP PEIICHUH
MPaKTUYECKHX 3aJ1a4.




npodeccruoHaIbHOHI cdepe.

I1.4. CdopMHupOBaHHOCTH
YMCHHUA JaBaThb
KOJINYECTBEHHBIC OICHKH H
IIPOU3BOAUTE  PacCyerbl  II0
XUMHAYECKHM (opMmynam u
YPaBHCHHSIM.

[1.5. Bnanenue mnpaBuiamu
TEXHUKH O€30MacHOCTH IpH
WCIOJIb30BAHUU XUMHUECKUX
BEIIECTB.

I1.6. CdopMHupOBaHHOCTH
COOCTBEHHOM TIO3UIIUU  TI0
OTHOIICHUIO K XUMHYECKOU
UHPOpPMALIUK, TOTy4aeMOu
U3 Pa3HBIX HCTOYHHUKOB.




2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI YU4eOHOIl padoThI

Bun yuyeOHo# padoThI

O0BLeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 117
B TOM YHUCIIE:
TEOpETUIECKOe 00yueHue (ayAUTOPHOE), U3 HUX 78
[TpakTudeckoe oOyueHue (MpaKTUYECKUE 3aHSATH) 8
nabopaTopHbIE pabOThI 22
CamocrosiTesibHas padoTa o0yuaroiierocs (Bcero) 39
B TOM YHCIIE:
Pemenue TeopeTMueCKMX M AIKCHEPUMEHTAJbHBIX 3aJad IO 29
BOIIPOCaM Kypca XUMHHU
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHUH aisi 00paboTKH U 10
nepeaayn XUMHYECKOW HWH(POpPMAMM W €€ NPEACTaBICHUS B
pa3nu4HbIX (hopmax
KOHTPOJIbHBIE paOOTHI 2
B coomeemcmeuu c yuebnvim naamom no umozam | cemecmpa
ammecmayusi NPOBOOUMCsi 8 hopme KOHMPOIbHOU padOmbL.
[TpomesxyrouHnas arrectauus (B popme nuddepeHIupoBaHHOTO

2

3a4era)




2.2. TemaTnyeckuii IJIaH U cogep:xanue yueOHou qucuunannbl (YII)

2.2. TemaTnueckuii IJIaH U coep:kanune yueoHnoi gucuumiaunsl OY /. 11 XUMUA

HaunmeHoBaHue Copaepxxanue yueOHOro MaTepuasa, 1a00paTopHbie padoThl, CAMOCTOSITe/IbHAsA padoTa Oo6vem B | Koawl JI, M, I1
pa3iesioB U TeM o0yuarommxcs. yacax pe3yJ1bTaToB,
(popmupoBanu
10 KOTOPBIX
crnoco0cTByeT
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Beenenue MecTo U 3HaYeHHE OPraHUYECKOM XMMMHU B CHCTEME €CTECTBEHHBIX HayK. IIpuMeHeHne XumMmuueckux 3/2/1 JI.1.
COCAMHEHMI Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE. M.1.
IT.1.
Conep:xanue yueOHOro MaTepuasa:
Hayunble MeToapl MO3HAHMSI BEIIECTB M XMMHUYECKUX SIBICHUU. Poilb 3KcliepuMeHTa U TEOpuu B 2
XUMHUH. MoziepoBaHNE XUMUYECKUX MTPOLIECCOB.
Camocmoamenvnaa padoma obyuarouwuxca: llonbop, aHanmu3 U npeodOpazoBaHHE Y4eOHOTO 1
MaTepuaia, MoAroToBKa COOOILIEHUI Ha TeMbl MO BBIOOPY: XHUMHs Ha CIyKOe >Kele3HOAOPOKHOTO
TpaHcnopTa; XuUMHUYecKas TMpoMblluleHHOCTh CapaTtoBckoil ryOGepHuu; @DakTopbl BO3AECHCTBHS
KEJIE3HOJOPOKHOT0 TPAHCIIOPTa Ha IIPUPOLY
Pa3nen 1. O61mas u HeopraHuveckasi XuMms 66/44/22
1.1 OcHoBHBIE Tema Nel.1.1 OcHOBHBIE TOHATHS HEOPTAHUYECKON U 00T XUMUH. 2 JL.1.-JL.3
MOHATHUA U 3aKOHBI M.1.,M.2
I1.1.-1L.3

Conep:xaHue y4eOHOT0 MaTepHAaJa:




Kpatkuii 0630p OCHOBHBIX IOHSTHIN: XHUMHS, BEIIECTBO, aJUIOTPOIUS, aTOM, Macca aToMa, XUMUIECKHIA
AJIEMEHT, MOJIeKyJla, MOJICKYyJspHas Macca, MOJb, MOJsIpHas Macca, sBIeHHE (u3nUeckoe |
XMMHYECKOE, BAJECHTHOCTb, XMMHYECKasl  pEaKkuus, THUIbl XUMUYECKUX PpEaKUUWd, XUMHYECKas

opmyua,

JleMoHcTpanuu: Mozeny aTOMOB XUMHYECKUX AJIEMEHTOB. MoJeinH MOJIEKYJ TMPOCTBIX M CIOXHBIX
BemecTB (1mapocrepxkHeBbie U Ctroapra—bpurieba). Koiekius mpoCcThIX M CIOXHBIX BEHIECTB
.Hekotopeie BemectBa kommuecTBOM 1 Moib. Mojenb MOJSpHOTO 00BeMa TIa30B. AJUIOTPOIUS
dbocdopa, kucinopoaa, 0Jiosa.

[TpodwuibHbie U MPOGECCHOHATLHO 3HAYMMBIC 3JIEMEHTBI COJIEpXKaHHs. AJUIOTPOITHBIC MOIU(DUKAIIUH
yraepoaa (anmas, rpadur), Kuciaoposa (KUCIOpo, 030H), 0JioBa (cepoe u Oeoe 0JI0BO).

Camocmosmenvuas paboma obyuarouuxcs. KOHCIIEKT, MOJrOTOBKAa COOOIIEHUH HA TEMBI IO BHIOOPY:
HanotexHonmorusi Kak MpUOPUTETHOE HAIpaBJIEHUE PA3BUTHUS HAYKH U MPOU3BOJACTBa B Poccuiickoii
Oenepanun; Permenne TeOpeTHYECKUX U SKCIIEPUMEHTAIBHBIX 33]1a4 110 BOIIPOCAM: OCHOBHBIE TTOHSITHUS
XUMHUHU, OCHOBHBIC 3aKOHBI XUMUU

Tema Ne 1.1.2 OcHOBHBIE 3aKOHBI HEOPTAHUYECKON M 00IIeH XMMUH.

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

Conep:xaHue y4eOHOTO MaTepHAaJa:

ypaBHCHI/ISI XHUMHUYCCKUX pCaKHHfI, KOJWYECTBEHHBIE 3aKOHBI XHMHH. PacdeTHbIe 3aJa4ynd Ha
HaXO0XJICHUC OTHOCHUTEIbHOMN MOJ'IGKy.]'IprHOfI MacCChbl, OHNPCACICHUC MacCOBOM JO0JIM XUMHYCCKHX
9JICMCHTOB B CJIOKHOM BCIICCTBC.

HpO(I)I/IJ'IBHBIe )51 HpO(beCCI/IOHaJ'ILHO 3HAYUMBIC 3JIEMCHTBI COLCPIKaHUs. IlonsaTne 0 XHUMHYECKOH
TCXHOJIOT'HH, OMOTEXHOJIOTUU ¥ HAHOTEXHOJIOTHH.

Camocmosmenvuas paboma obyyaiowuxcs: KOHCIEKT, pellleHne UHANBUAYAIBHBIX YIPaXHEHUH W3
Kypca JeKIUi 10 HEeOpraHMYeCKON XUMUU




1.2.
Iepuoauveckuii
3aKOH H
Hepuoguveckas
cucremMa
XHMHUYECKHX
3jiemeHToB JI.M.
MennesiaeeBa u
cTpoeHHe aTOMa

Tema Nel.2.1 [lepuoauyeckas cucrema xuMudeckux annemeHToB /.M. Mennaeneena

JI.1.-J1.3

M.1.,M.2
I1.1.-11.3

Conep:kanue yuyeOHOIro MaTepuaJa:

[Tepuoanueckuii 3aK0H U 0030p MEPHUOINIECKON cHUCTeMbl XUMHUUYeckux aneMmeHToB J[.M1. Menaeneena,

3HAQU€HHME 3aKOHA KaK 3aKoHa O €IWHCTBE W B3aUMOCBS3M XHMHYECKUX DJIEMEHTOB Jif

MaTepUaTMCTUYECKOr0 NOHUMAaHUS IPUPObI U PA3BUTHS HAYKH: 3aKOHOMEPHOCTh U3MEHEHUS CBOMCTB

3JIEMEHTOB U WX COEAMHEHUN B Mpeenax CPYIbl, Mepuoaa, MOHU3ALHUS, CPOJCTBO K DIIEKTPOHY.

®u3nueckuil CMbICT MEPUOAUMYHOCTU. lIpriMeHeHuMe 3aKOHOB XHMMHHM Ha KEJIE3HOJOPOKHOM

TPaHCIIOPTE.

Camocmosmenvnas paboma obyuarowuxcs: 3alOMHHaHUE ydeOHOTO Marepuana ydeOnuk 11 kiacc.

§2, ynp. 1-5 c1p.24, noaroroBka cooOIIeHU Ha TeMbl 10 BeIOOpY: McTOpus pa3BUTUS XMMHYECKON

Hayku B Poccun; Benukue xumuku Poccun; XKuznp u nesrensHocts .M. Menneneesa.

Tema Nel.2.2 Ctpoenne atoma JI.1.-JL.3
M.1.,M.2

I1.1.- 1.4, I1.6.

Conep:xaHue y4eGHOro MaTepuaJia:

Ctpoenue aroma: aTroMHas mojenb Pesepdopma, 3apsa sapa, MOPSAKOBBI HOMEp, pacrpeaciicHue
ANIEKTPOHOB B aTOMax IO SHEPreTUUSCKHM YPOBHSIM, KBaHTOBbIC uKcia. [IpencraBienue o s-, p-, d- u
f-a;memenTax.

Hemonctpanun: Pazmuunbie dopmbl [lepuoandeckoit cuctemMbl XuMHUeckux a3yemeHtoB J[. U.
MewnzeneeBa. Jlunamudeckue Ta0nuIbl s MojenupoBanus [lepuonnyeckoil CUCTEMBbI. DIEKTPU3AIIHS
TeJI U UX B3aUMOJICHCTBHUE.

[IpodpuneHbie U mnpodeccMoOHaNbHO 3HAUMMBIE JJIEMEHTHl cojaepkaHus. PaauoakTUBHOCTS.
Hcnons3oBanre paivOaKTUBHBIX U30TOIOB B TEXHUYECKUX LENAX. PEHTT€HOBCKOE HU3IIy4EeHUE U €r0
HCIIOJIb30BAHUE B TEXHUKE W MeauuuHe. MoenupoBaHue Kak METOJ MPOTHO3UPOBAHMS CUTYallUH Ha




MIPOU3BO/JICTBE.

Camocmosmenvrasn paboma odyuaowuxcs: [londop, ananus u npeodpazoBanne yaeOHOTO MaTepuata
yuebnuk 11 k. §1-2 ymop. 8,9

IIpakTnueckoe 3ansaTne Nel Penenne skcriepuMeHTANbHBIX 3a7a4 1o TeMe: Ilepuoanueckas cuctema J.1.-J1.4
xumuyeckux ementoB [I.W. MenaeneeBa. CTpoeHue aroma M.1.,M.2
I1.1.- I1.4, IL.6.
Camocmosmenvrnas paboma obyyalowuxcs. peluleHHEe WHIUBUAYAIbHBIX YIPA)KHEHUM M3 Kypca
JIEKIUM 110 HEOPraHUYECKON XUMUHU
1. 3. Ctpoenne Tema Nel.3.1 Tunel XuMHU4ECKHUX CBSA3EH JI.1.-J1.3
BelllecTBa M.1.,,M.2
I1.1.- I1.4, IL.6.
Conep:xanue yueOHOro MaTepuasa:
XUMHUEeCKas CBsA3b: KOBAJCHTHAs, G-CBS3b, M-CBA3b, JOHOPHO-AKLIENITOPHAS, NOHHAsA, METaJUIMYecKasl,
BoziopoaHasi. [IoHATHA: 3IEKTPOTPULIATENBHOCTH XUMUYECKUX 3JIEMEHTOB, KOMILJIEKCHBIE COEMHEHNS,)
amop(HbI€ BELECTBA, KPUCTAILIIBI.
[IpodunbHble M TpOQecCHOHANBbHO 3HAYMMbIE BJIEMEHTHl cojepxaHus. [longpHOCTh CBSA3U H
nosiipHOoCcTh MoJiekynbl. Konnencarus. Tekywects. Bosronka. Kpucrammuzanumsa. CyOnumanus u
necyomuManus. AHOManuu (GU3UIECKUX CBOMCTB BOJIBI.
Camocmosmenvuas paboma obyyarowuxcsa: Ilonbop, aHamu3 u npeodbpazoBaHue yuyeOHOro MaTepuaa
VYuebuuk. §3-6. Ymp. 7-9 c1p.29, ynp. 6,8 ctp. 37, ynp. 7,8 ctp. 47, ynp.3 c1p.54.
Tema Nel.3.2 Tunsl KpUCTAIIINYECKUX PEILIETOK JIL.1.-JL.3
M.1.,M.2
I1.1.- TL.4, T1.6.

Conep:kanue yuyeOHOro MarepuaJa:
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Tunbl KpUCTAUIMYECKUX PELIETOK: HMOHHAS, aTOMHAas, MeETajUIMyecKas, MOJIEKyJsipHas. BaH-nep-
BaanbCcoBbI CUJIbI B3aUMOJEHCTBUS MOJIEKYIL.

JeMoHcTpauuu: Mojienb KpUCTAJUIMYECKOM pemeTku Xxjopuaa HaTtpus. OOpasibl MUHEpaIoOB C
MOHHOM KpHUCTAJUIMYECKOM pPELIEeTKOM: KaibLuTa, ranura. Mojaeinn KpUCTaUIMYECKUX pPELIETOK
«Ccyxoro JibJiay» (WM Homaa), anmmasa, rpadura (umu kBapia). [IpuOopsl Ha KUAKUX KpUCTAILIAX.

[Ipodunpubie 1 TpodhecCHOHaTFHO 3HAYUMBIE AJIEMEHTHI coiepkanus. KuaKue KpucTasuibl.

Camocmosmenvras paboma odyuaowuxcs: Ilondop, ananu3 u npeoOpa3zoBaHue yaeOHOT0 MaTepHara,
pelIeHre UHAMBHUAYAJIbHBIX YIPAKHEHUN U3 Kypca JIEKIUN 110 HEOPTAaHUYECKOW XUMHUH

Tema Nel.3.3 ArperaTHoe COCTOSIHUE BEIIIECTB

JIL1.-J1.3
M.1.,M.2
I1.1.- 1.6

Conep:xanue yueOHOIro MaTepuasa:
ArperatHoe cOCTOSIHHE BellecTB. UHCThIe BellecTBa U cMecu. J{ucrnepcHble CUCTEMBI.

HemoncTpauuu: OOpa3ubl pa3InYHbIX AUCHEPCHBIX CUCTEM: SMYJIbCHIM, CYCIIEH3UMH, aspo3oiieil, reiei
u 3oneil. Koarymsanus. Cunepesuc. Oddext Tunaans.

[IpodunpHbie ¥ podecCHOHaTBbHO 3HAYMMBIE AJIEMEHTHI cojiepkKaHusl. MuHepaabl U TOpHbIE TOPOIbI
KaK MPHUPOJIHBIE CMECU. DMYJIbCUM U CyCHIEH3UH. 301 (B TOM 4Hclie a’po30iu) u renu. Koarymsamus,
Cunepesuc.

Camocmosmenvhas paboma obyuarowuxcs. Ilondop, ananu3 u npeoOpazoBaHue Y4eOHOTO MaTepuana
Yuebnuk. §8-10, ymp. 3,13 ctp.79, ymp. 2,3,10 ctp.87, ynp. 6 ctp. 94.. moAroTOBKA COOOIICHMI HA|
TeMy 1o BbIOOpY: AMop(HBIe BeliecTBa B NMpUpPOE, TEXHUKE, ObITy; [1nazma — ueTBepTOE COCTOAHMUE
BemiecTBa; ['pybonucnepcHble CUCTEMBI, UX KIacCU(UKAIMS U HUCIOJIb30BaHUE B MPO(hECCHOHATBHON
nesTenbHOoCTH; [I[puMeHenre cyclieH3uil U SMyJIbCU B CTPOUTEIILCTBE.

JlaGoparopuas padora Nel «Hucrteie BenjecTBa. JlucnepcHbie CUCTEMBD)

JL.1.- 1.4
M.1., M.2
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IT.1.- I1.6

Camocmosmenvnas paboma odOyuaowuxcsa: AHanu3 u mpeoOpasoBaHue ydeOHOU wuHOpManuu;
YueOuuk. §11,12.

1.4. Boaa.
PacTBOpbI.
DIEeKTPOJIMTHYECK
asi JMCcColHALUsA

Tema Nel.4.1 PactBopenne kak (pU3MKO-XUMHUECKUH MPOLIECC.

JI.1.- J1.3
M.1.,M.2
I1.1.- I1.4, I1.6.

Conep:xanue yueOHOro MaTepuasa:

Kparkuii 0030p OCHOBHBIX TOHSATHH: pPacTBOp, PAacTBOPUTENb, PAcTBOPUMOCTb, KOHIEHTpaLUs
pacTBopa, 3JIEKTPOJIMTUYECKAsT AUCCOLUALMS, CTENEHb JJIEKTPOJMTHYECKOW IUCCOLMALUU, HOHHOE
IIPOU3BEICHNE BOJIbl, BOJOPOAHBII MOKa3aTeNb, KUCIOTHOCTh PACTBOPOB. TEOpHs 3JIEKTPOIUTHUECKOI
JAucconuanuu. SHGKTpOHI/ITLI U HEOJICKTPOJIUTBI, UX TPYIIIIbI. KI/ICJIOTI)I, OCHOBaHMHA, COJIM C TOYKH
3pEHHsI TEOPUH UIEKTPOIUTUYECKON JMCCOLMAIMM, MX HCIOIb30BAHUE B JKEJIE3HOA0POKHOM
xo3siicTBe. Peaknmu moHHOro oOmeHa. ['maponms coseit. [IpakTHyeckoe HMCIONIB30BaHUE PEAKIHA
HMOHHOI0 0OM€Ha U THJPOJIN3a B TEXHOIOIMYECKHUX IIPOLIECcax KeIe3HOJOPOKHOTO TPAHCIIOPTa.

OnexTponus. Pajg ctaHmapTHBIX AJIEKTPOIHBIX MOTEHIMANOB. IIponeccsl, npoTekarmmuye Ha KaToae 1
aHoJle, UX 3HAYEHHE B IPAKTUKE KEJIE3HOAOPOXKHBIX 00BEKTOB. 3akoHbl Papanes. AKKyMYJIATOPHI:
IPUHIUN UX paOOThl, UX MPUMEHEHHE B TSATOBOM IOJBI)KHOM cocTaBe. [IOHATHA: rajabBaHOCTETHS,
raJIbBaHOIUIACTHUKA, UX NIPAKTUYECKOE 3HAYCHUE B KEIIE3HOIOPOKHOM XO3SICTBE.

Z[eMOHCTpaI_II/II/IZ PaCTBopI/IMOCTL BCIICCTB B BOJC. C06I/IpaHI/Ie ra30B MCTOJOM BBITCCHCHUA BOIbI.

PactBopenne B Boje cepHOM KHCIOTBI U coned ammoHus. OOpa3ibsl KpUCTAIIOTUIPATOB.
N3roroBneHue runcoBoil MOBsS3KU. McmblTaHME pPacTBOPOB JIIEKTPOJMTOB W HEIIEKTPOJIUTOB HA
MpeAMET JUCCOMAIMU. 3aBUCUMOCTb CTENEHU 3JEKTPOJIUTUUECKONU JUCCOLMALMKN YKCYCHOM KUCIIOTHI
OT pa3baBieHUs1 pacTBopa. JIBMKEHHE OKpaIllEHHBIX MOHOB B dJIeKTpuueckoM modie. [Ipurorosnenue
KECTKOW BOJBI U yCTpaHEHHE ee >KeCTKOCTH. MoHuThH. OO0pasubl MUHEPATbHBIX BOJ PAa3TMYHOTO
HAa3HAYCHMUS.

12




[IpodunbHbie U npodeccHoHANbHO 3HAYMMBbIE 3JIEMEHTHI conepkKaHus. PacTBopeHne kak (U3MKO-
xuMuueckuii npouecc. Tertosbie 3 dexTsl mpu pactBopennn. Kpucramnoruaparsl. Pemenne 3amad Ha
MacCOBYIO JIOJI0 PACTBOPEHHOTO BemiecTBa. [IprMeHeHne BOABI B TEXHHUYECKUX LeENix. JKecTKocTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHusl. MuHepaibHbIe BOJBI.

Camocmosmenvhas paboma ooyuarowuxcs. AHAIA3 U Ipeodpa3zoBaHre yueOHON HHGOpMAITIH;
VYuebnuk. §17 Yup. 1-5 ctp.149

JlabGoparopuasi padoraNe2 "HccienoBaHue CBOMCTB AJEKTPOIUTOB. Teopus 3JEKTPOIUTHYECKOM JI.1.-J1.4
nucconuanun"” M.1.,M.2
I.1.- T1.6
CamocmosmenvHas paboma obyuarowuxca: AHanu3 u npeodpazoBanue yueOHoi nHbopMauy;
VYueOuuk. §17. Yop. 6-10 ctp. 150
JlabopaTopHas padora Ne3 "Peaxiiuu nonnoro oomena. ['maponus cosneit"”. J.1.-J1.4
M.1.,M.2
I.1.- T1.6
CamocmosmenvHnasn paboma obyuarowuxca: AHanu3 u npeodpa3oBanue yueOHoi nHbopMauy;
VYuebnuk. . §18. Yop. 17. Ynp. 3,7 ctp. 155
1.5. IIpakTnueckoe 3ansaTHe Ne2 PemieHue sKCliepUMEHTAIBHBIX 3a7ad 1o teMe: Okcupasl. CBolicTBa, J.1.-J1.4
Kunacenpukanuss | npuMeHeHue M.1.,M.2
HEOPraHu4ecKHuX IT.1.- IL.4, TL.6.
COeJMHEHUH U UX
CBOJICTB Copep:xaHue yuedOHOT0 MaTepuaJa:

Baxwneiiniie Kiaacchl HCOPraHNYCCKUX BCHICCTB: OKCUIbI, KHCIIOTBI, OCHOBAaHUA, COJIM: UX COCTaB,
Ha3BaHUA, XapaKTCPHBIC CBOﬁCTBa, CITIOCOOBI MOJIYYCHUS.

JeMoHcTpanmu: B3anMonelcTBue a30THOW M KOHIEHTPUPOBAHHOW CEPHOM KHCIOT C MeETalUIaMU.
I'openue ¢ocdopa u pacTBopeHue NpojykTa roperus B Boje. Ilomydenue u coiicTBa ampoTepHOro
ruapokcuaa. Heobpartumelil ruaponus kapobuna xanbims. OOpaTUMBIA THIPOIN3 COJEH pa3iarMyHOro
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THIIA.

[IpodunbHbIe 1 PO ECCHOHATHFHO 3HAYUMBIE AIEMEHTHI conepkanus. [IpaBuia pazbaBiieHus: cepHOM
KHUCIOTHI. Vcrosib30BaHNe CEepHOM KUCIOTHI B MPOMBIIUIEHHOCTU. EllKKe mienouu, ux UCIoiIb30BaHHe
B IIPOMBILUIEHHOCTH. ['ameHas W HeramieHas W3BECTb, UX IPUMEHEHUE B CTPOUTENbCTBE. ['HIIC U
anebactp, rumncoBanue. Ilonstue o pH pactBopa. Kucnornas, menounas, HelTpaibHas cpenaa
pacTBOpPOB.

CamocmosmenvHas paboma obyyarowuxca: AHanus u npeodpasoBanue yueoHoi nnpopmanun Kype 1

JEKIMHA 110 HEOPraHWYECKOM XMMHUH, IOATOTOBKAa COOOIEHUI Ha TeMy 1O BbIOOpYy: OKCHIBI U CONH

KaK CTPOUTEIIbHBIC MAaTePUAIIbI.

JlabopaTopuas padora Ned4 Kucnorsl. OcHoBanus. CBOMCTBA, MPUMEHEHUS 2 JI.1.-J1.4
M.1.,M.2
I.1.- T1.6

Camocmosmenvnas paboma odOyuarowuxcs: Ilombop, aHanmmM3 W TpeoOpa3oBaHuEe yIeOHOM 1

nHpopmanun YueOnuk §22,23 ymp. 5-8 ctp. 188, ynp. 5-7 ctp. 192

JlabopaTopnas padora Ne5 Comnu. CBoiicTBa, mpuMEHEHUE 2 JI.1.-J1.4
M.1.,M.2
I.1.- T1.6

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeobpa3oBaHue y4eOHOU 2

nHdopmanuu Yuebnuk §24 ymp. 5-8 ctp. 199

Tema Nel.5.1 Pemenue skciepuMeHTaIbHBIX M POU3BOACTBEHHBIX 3a1a4. KoHTposiabHas paboTa 2 JI.1.-J1.3
M.1.,M.2

I.1.- I1.4,11.6
Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHanmu3 u mnpeobpazoBaHue y4eOHOU
nHpopmanuu Yuebnuk §25 ymp. 1,3,6,7 ctp. 204
Hmoz | cemecmpa: MaxkcumanbHas yueOHast Harpy3ka (BCero) o1
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OOs3arespHas ayJUTOpHAs yueOHast Harpy3Ka (BCero)
MPAaKTUYECKHE PAOOTHI

nabopatopHbie PabOTHI

caMmocTosiTeNbHas paboTa

KOHTpOJIbHast paboTa

20

10

17

1.6. XumMunueckue
peakuumn

TemaNel.6.1 Tunbl XUuMUYECKUX pEAKIUA

ConeprxaHue y4eOHOro MaTepuaJa:

Peakuuu coenuueHus, pa3noxeHus, 3aMmenieHus, ooMena. Karanutuueckue peakiuu. OOpaTumbie H
HEOOpaTUMBIE  peakiuu. [ OMOTeHHbIE W TETEPOrCHHBIE pPEAKIHU. OK30TEPMHUECKHE U
sHAOTEepMHUYECKUE peakuu. TernnoBoi 3 (HeKT XuMuIecknx peakiuuid. TepMOXUMHUECKHUEe YpaBHEHHUS.
OO6paTtumbie U HEOOpaTUMBbIE peaklni. XMMHUECKOE PABHOBECUE U CITIOCOOBI €r0 CMEIICHUS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaknuun: OIpCACICHUC OKHCJIMTEIILHO-BOCCTAHOBUTEILHOM
PCaKIuu, CTCIICHDb OKHCJICHHA, OKHCJIIMTCIIN, BOCCTAaHOBHUTCIIN, IMpOoHeCChI OKHUCJICHUA n
BOCCTAHOBJICHUS. THIIBI OKHUCIMTEIHFHO-BOCCTAHOBHTEIIHHBIX pCaKHI/Iﬁ. CocraBieHue SJICKTPOHHOI'O
Oananca Inpu COCTaBJICHUHN ypaBHeHHﬁ. 3HaueHWE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKHI/Iﬁ B
IpuUpoacC U Ha IMPECANPUATUAX )KeJIeBHO,Z[OpO)I(HOfI OTpaciu.

Hemonctpanuun: [Iprumepb HeoOOpaTUMBIX peaKIMid, UIYIIUX C 0Opa30BaHUEM OCaJKa, Ta3a UJIH BOJIBI.

[Ipoduneubie U mpodeccnoHalbHO 3HAYMMEBIE DJIEMEHTHI conepkaHus. [loHsTHE 00 3neKTposu3e.
DNEeKTpoNN3 pacIliaBOB. JIEKTPOJU3 PACTBOPOB. JIEKTPOJUTHUYECKOE TMOTYyYEHUE aTFOMHUHUS.
[IpakTueckoe mnpuMeHeHHe dnekTponusa. [ampBaHommacTuka. [aneBaHocterusi. PadunupoBanue
IBETHhIX MeTawuioB. Karamu3. ['OMOreHHble W TeTEpOreHHble KaTtanu3aTopbl. [IpoMOTOpHI.
Karanutnueckue sinpl. Marubutopsl. [Ipou3BoAcTBO ammmuaka: ChIpbe, amnmaparypa, HaydHbIe
TIPUHIIHIIBL.

Camocmosmenvnas paboma obyuarowuxca: lIlogbop, aHanu3 u npeoOpa3oBaHHe ydeOHOM
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uHpopmanun Yuebnuk §13,14 ymp. 1-4,8 ctp.126, moaroroBka cooOIIEHWH Ha TEMY IO BBIOOPY:
[IpakTHyeckoe MPUMEHEHHUE IEKTPOIN3a: padMHUPOBAHUE, TAIbBAHOIIIIACTUKA, TAIbBAHOCTET U

IIpakTuyeckoe 3ansiTme Ne 3 PelieHue >KCIEPUMEHTANBHBIX 3adad Mo TeMe: "OKHUCIUTENbHO- JL.1.-J1.4

BOCCTaHOBUTEJIbHBIC pEaKIIUK" M.1.,M.2
I1.1.- I1.4, I1.6.

Camocmosmenvuaa paboma odyuarowuxca: llogbop, aHanu3 U npeoOpazoBaHHE Yy4eOHOM

unpopmanuu Yueouuk §19 ynp. 3,4,7 ctp. 163

TemaNel.6.2 CkopoCTh XUMUYESCKOUW PEAKITUU JIL.1.-J1.3

M.1.,M.2

[1.1.- I1.4, I1.6.

Conep:xanue yueOHOro MaTepuasa:

CkopocTh xumMudeckux peakuuil. [ToHsTHe 0 CKOPOCTH XMMHUECKUX PeaKIHil. 3aBUCUMOCTb CKOPOCTH

XUMHUYECKHUX PEAKINI OT pa3InyHbIX (aKTOPOB: MPUPOABI PEArUPYIOLINX BEIIECTB, X KOHIIEHTPALUH,

TEeMIIEPaTyphl, IOBEPXHOCTH COMPUKOCHOBEHUS M UCIIOJIb30BAHUSI KAaTaIU3aTOPOB.

3aBUCUMOCTh CKOPOCTH pPEaKLIMU OT MPUPObl pearupyroliux BeuecTB. B3aumoaeicTBue pacTBopos

CEpHOI KHCIOTBHI C PacTBOpaMH THOCYNIb(ara HATpUS PA3NUYHOW KOHIICHTPAIMU U TEMIIEPaTyphl.

Mognenp Kunsmero ciaos. 3aBUCHUMOCTb CKOPOCTHM XHUMHUYECKOW pPEaKIUH OT MPUCYTCTBUS

KaTajlu3aTopa Ha MpUMEpE Pa3IokKEHUs MEPOKCHAA BOJAOPOAA C MOMOIIBIO JHOKCHAA MapraHia u

Karaja3bl. Mojenb 3iekTponusepa. Mojenb 37eKTpONM3HOW BaHHBI JUIS IOJIYYEHHS ATIOMHUHUS.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Camocmosmenvhas paboma ooyuarowuxcs.: Ilondop, ananu3 u mpeoOpazoBaHue yaeOHOH

nHpopmanuu Yuebnuk §15 ymp. 1-7,12 ctp. 136

Tema Nel.7.1 Xumusa meramnos. Kopposust metamioB. MeTonbl 3aluThl KOHCTPYKIMM TOJIBUKHOTO JI.1.-J1.3

COCTaBa JKEJIE3HOAOPOKHOIO TPAHCIIOPTA M.1.,,M.2
I1.1.- 11.4, I1.6.
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1.7. MeTamiasl "
HEeMeTaJJIbI

Conep:kanue yuyeOHOro MaTepuaJa:

Mertainbl, uX NOJOXKEHUE B Iepuoanudeckoil cucreme snemeHtoB JI.M. MenneneeBa. DieKTpOHHOE
CTPOEHHUE UX aTOMOB. XapaKTepUCTHKa (PU3NYECKUX U XMMHUYECKHX CBOMCTB MeTaylioB. JKene3o — kak
OCHOBHOW KOMITOHEHT MHOTHX CIIJIaBOB. HpI/IMCHCHI/IC MECTAJJIOB M HX CIIIaBOB B Kad€CTBC
KOHCTPYKLIMOHHBIX MaTepUaloB Ha MPEANPHUITUAX KeJIE3HOJOpOKHOro TpaHcnopra. Kopposus
METaJJIOB, OCOOEHHOCTH KOPPO3UOHHBIX MPOLIECCOB, IIPOUCXOIAIIUX HA 00BEKTAX KEIE3HOAOPOKHOTO
TPaHCIOPTA. 3aIUTa OT KOPPO3UH.

Hemoncrpaunu: Komnekuus metamios. BzaumoaeiicTBue METauIoB ¢ HEMETauIaMu (3kene3a, LIMHKA U
QIIOMUHUS C CEpOH, aJIOMHHMA C HOJOM, CYpbMbI C XJIOpOM, TOpeHHUE kene3a B xisope). ['openue
METaJUIOB. AJIFOMUHOTEPMHUSI.

[IpodmnbHbie ¥ TpOdECcCCHOHATHPHO 3HAYUMBIE JJIEMEHTHI conepkaHus. Kopposus MeTasios:
XUMHUYECKasd U BJEKTPOXMMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCJIOBHH OKpYyXarolen
cpensl. Kitaccuukamnusi KOppo3uu METAIIIOB 10 Pa3iIMdHbIM pu3HakaM. CIocoObl 3alIMThl METAILIOB
oT Koppo3uu. IIpon3BoACTBO YyyryHa u CTalu.

Camocmosmenvnas paboma ooOyuarowuxcs: Ilombop, aHanmu3 U mnpeoOpazoBaHue y4eOHOM
nHpopmanun Yueouuk §20 ymp. 5 ctp. 173 , moaroroBka npe3eHTanuii Ha Temy 1o BbiOopy: Mcropus
IIOJIyYE€HUsI U TPOU3BOJACTBA AIIOMHMHMA. Ponb METalIoOB B HMCTOPUHM YEIOBEYECKOM LMBHIIM3ALIUU.
Hcropuss oTe4eCTBEHHOM YEpHOW MeTaulypruu. MCTopus OTEYECTBEHHOM LBETHOM METaJUTyprHH.
XUMUsl METAJIJIOB B MOEH MpogecCHOHaNbHON AEITeIbHOCTU

Tema Nel.7.2 Xumusa HEMETAJUIOB

JI.1.-J1.3
M.1.,M.2
IT.1.- IL.4, TL.6.

Conep:xaHue y4eOHOTO MaTepHAaJa:

HeMeTaJ'IJ'IBI, HUX TIOJIOXXCHHC B HCpHOI{H‘-ICCKOfI CHUCTEME DJJICMCHTOB, 0COOEHHOCTHU SJICKTPOHHOT'O
CTPOCHUSA UX aTOMOB. du3nyecKkue U XMMHUYECKHE CBOMCTBAa HEMETAJLIIOB.

Hemonctpanun: Komnekuus HemetanioB. ['openne Hemeramios (cepbl, pocdopa, yrist). Beitecuenue
MEHEee AaKTHBHBIX TaJOr€HOB M3 PAcTBOPOB MX coyied Ooliee aKTHBHBIMHU TrajoreHamu. Mojenb
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MPOMBIIIJICHHOW YCTaHOBKH JJIsi MPOU3BOJCTBA CEPHOM KHUCIOTHL. Mopens me4yn s 00Xura
u3BecTHsKa. KoJuleKnuu NpOayKIMM CHUIMKATHOW MPOMBIIIICHHOCTH (cTekia, (apdopa, dasHca,
LIEMEHTa Pa3IUYHbIX MapOK U JIp.).

[IpodunbHbie ¥ TpodecCHOHANbHO 3HAYMMbIE JJIEMEHTHI cojepkaHus. [lomydeHne HeMeTalIoB
(GpakMOHHON TMEPEeroHKOW JKUIKOTO BO3AyXa U JJIEKTPOJIM30M pAcTBOPOB WM PacCIUIaBOB
31eKTpoanTOB. CUIIMKAaTHASI MPOMBIIIEHHOCTh. [IpOn3BOACTBO CEpHOI KUCTOTBHI.

Camocmosmenvnas paboma ooyuarowuxcs: Ilogdbop, aHamu3 u mnpeobpazoBaHue y4eOHOH 1
nHopmanuu Yuebnuk §21 ymp.6,7 ctp. 179
JlabopaTopHas padora Ne6 Metaisl 2 JL.1.-J1.4
M.1.,M.2
I1.1.- TL.4, TL.6.
CamocmosmenvHas paboma obyuaowuxcs: COCTaBIEHUE CXEM YPaBHEHUHN peakiuii 1
Pa3znen 2. Oprannyeckasi XuMust 48/32/16
2.1. OcHOBHBIE Tema Ne2.1.1 [TonsiTue 06 opraHndYecKuX BELIECTBaX, UX MIPUMEHEHHE Ha JKeJIe3HOM opore 2 JIL.1.-JL.3
MOHSATHS M.1.,M.2
OpPraHu4YecKoi I1.1.-11.3
XHMHHU U Teopus
cTpoeHust Coaep:xanue y4ueOHOro MaTepuasa:
OpraHuvyecKux .
P——- [IpenMer opranmyeckoil xumMuu. BermiectBa opranmdeckne W Heopranmdeckue. CocTaB XUMHYECKHX

BEIIECTB, 0COOEHHOCTH UX CBOMCTB.

Opranuueckas XUMHUsl — XUMHS COeAMHEHUN yriepoja. OpraHMuecKkue COEIUHEHHUS B IPUPOJE.
CuHTeTHYeCKe OpraHN4YeCKHEe BELIECTBA U X PUMEHEHHUE Ha KeJIe3HOJOPOKHOM TPAHCIIOPTE.

I[CMOHCTpaI_II/II/IZ Mogenu MOJICKYJI TOMOJIOTOB U U30MEPOB OPTaHUYCCKUX COCIUHECHMI. KauectBennoe
06Hapy>1<eHHe yriepoaa, BOAOpOaa U XJiopa B MOJICKYJIaX OPraHUYCCKUX COCIMHEHUIA.

[Ipoduneubie 1 mpodeccuoHanbHO 3HAUYMMBbIE 3J€MEHTHl coaepxaHus. [lonartue o cyOcrpare u
peareHTe. Peakimum OKHUCIEHHS W BOCCTAaHOBJIEHMS OpraHuyeckux BemecTB. (CpaBHeHHE
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KJIacCU(PUKAIMK COSTUHEHUH U KIIacCU(DUKAIIMN PEAKIINN B HEOPTAaHUYECKOW U OPTaHUYECKON XUMHUH

Camocmosmenvnas paboma odyuarowuxcsa: Ilombop, aHanmmM3 W mpeoOpazoBaHue y4eOHOM
nHpopmanuu Yuebnuk 10 xmacc. §1 ymp. 1-6 ctp.12, moaroToBka cooOIeHN Ha TEMBI IO BBIOOPY:

Kuznp u gestenpHocTh A. Kekyne. XKusup u nestensnocts WM. beprennyca. XXu3ub U 1esTenbHOCTD
®. Bemnepa.

Tema Ne2.1.2 Teopust A.M. bytneposa. Knaccudukanus opraHuuecKux BEIIeCTB JL.1.-JL.3
M.1.,M.2
I1.1.-1L.3
Conep:xanue yueOHOro Marepuasa:
Teopust XUMUYECKOTO CTPOCHUSI OPraHUYecKuX coenHeHni. OCHOBHBIE TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A.M. bytiiepoBa. 3aBUCHMOCTb CBOMCTB BEILIECTBA OT XUMUYECKOTO CTPOCHUS
MOJIeKY/1. 3Hau€HUEe TEOpUH XHMHUYecKoro crtpoenus. M3omepus. Knaccudukanus opraHu4ecKux
coequHeHm, peakiuii. OyHKIIMOHATBHBIE TPYIIIIHL.
JemoHncTpauuu: Moieian MOJIeKyJ TOMOJIOTOB M K30MEPOB OPraHMYECKUX COSTUHEHHM
[Tpodunpubie 1 podecCHOHATEHO 3HAYMMBbIE JJIEMEHTHI cojiepkaHusi. CpaBHEHUE KIIACCHU(PUKAINH
COEMHEHMH U KJIacCU(UKALUY PEAKINI B HEOPraHNYECKON U OPTaHNYECKON XUMUH.
Camocmosmenvhas paboma odyuarowuxcsa. Yueouuk 10 wmacc. §2 ymp. 1-5,8 crp.22, moarotoBka
coo0nieHu# Ha Temy 10 BbIOOpy: KusHb u nestenbHocTh A.M. byTieposa
2.2. Tema Ne2.2.1 IlpenenbHble yriaeBoopoabl (AJKaHbl). DKOJIOTHYECKHE MPOOIEeMbl HCHOIb30BAHUS JI.1.-J1.3
YraeBogopoabl U | YIJIEBOAOPOIHOIO TOILIABA M.1.,M.2
HX NPUPOJIHBbIC I1.1.- I1.4, I1.6.
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HCTOYHHUKH

Conep:xanue y4ye0OHOro MaTepuaJa:

[Ipenenbusie yraeBogopoas! (Ankansl). CoctaB u ctpoenue. Homenkiarypa u uzomepus. Guznueckue
cBoiicTBa. XHMMHMUYECKHE CBOWCTBA: M30MEpHU3allUs, TOpPEHHE, KPEKUHI, 3aMElIeHHEe, HEMOJIHOe
OKHCJeHue, aerujpupoBanue. [lomyueHre aakaHOB: KaTaJIUTHYECKOE THAPUPOBAHUE, TEPMHUUECKOE
CIIaBlieHHE coJiedd, peakius Bropua. Ilpumenenue. OtnenbHble mpeacTaBuTenu. I[Ipaktuueckoe
3HAYEHHUE AJIKAHOB B )KEJIC3HOJAOPOKHOM XO3SICTBE.

Hemonctpanuuu: ['openne merana. OTHOILIEHHE METaHa K pacTBOpaM NepMaHraHaTa Kajaus U OpOMHOMN
BOJIC.

Camocmosmenvnas paboma odyuarowuxcsa: Ilombop, aHanmmM3 W TpeoOpa3oBaHue yIeOHOM
unpopmanun YuebHuk. §3 ymp.7,8,12 crp.32, moAroroBka COOOIIEHHWI Ha TeMy IO BBIOOpPY:
DKOJIOTMYECKHE aCMEKThl MCIOIb30BAaHUS YIVIEBOJOPOIHOTO ChIpbsi. XUMHUS YIJIEBOJOPOIHOTO ChIPbs
1 Most Oynyias CueualbHOCTb.

JlabopaTopuas pa6ora Ne7 "[lonsatue o0 oprannyeckux BemiecTBax. [lonyuenue aTuneHa 1 OnbITHI €

n

HHUM

JI.1.-J1.4
M.1.,M.2
I.1.-11.6

Conep:xanue yueOHOro MaTepuasa;

Hemnpenenbusie yrineBomoponsl (Ankensl). CoctaB u crpoeHue. HomeHknaTtypa u u30MepHs.
duznyeckue CBONCTBA. XHUMHUYECKHME CBOWCTBA: MPHUCOEAMHEHHE TaJOre€HBOJIOPOJOB, TallOTE€HOB,
BOJIOPOJIa, BOJIBI; OKHUCIIEHUE (MSATKOE, YaCTHYHOE, JKECTKOE), TOPESHUHUE, ToJuMepu3anus. MexaHu3m
peakuuu mpucoeaunenus. [IpaBuno MapkoBaukoBa. [lonmydeHre amkeHOB: TEPMHUECKUN KPEKHHT
AJIKAHOB, KaTaJIUTHYCCKas ACruapataivsa CIIMPTOB, OTHICIINICHUC TaJIOTCHBOAOPOAOB IIPpHU HeﬁCTBHH
CIHUPTOBBIX PACTBOPOB IIEJNOYEH Ha aJKWJITaJOTeHHbI, JETalloTeHHPOBAHHUE TMPU HArpeBaHHUH
AUTAJIOTCHU 0B C AKTUBHBIMHU METAJIJIaMHU. OT)IGJ'II)HI)IC MpEaACTAaBUTCIIN. HpaKTI/I‘IGCKOG 3HAQUCHUC
AJIKCHOB U UX IMPOU3BOJHEIX B XKCJIC3HOAOPOKHOM XO03SICTBE.

Ankanuensl. CoctaB n crpoenue. HomeHnkimarypa u nzomepus. @uznueckre CBOMCTBA. XMMHYECKHE
CBOMCTBA:  IIpUCOEAUHEHHEe, nonuMmepusauusa.  IlomydeHue — ankagMeHOB:  OJHOBpPEMEHHas
KaTaJuTUYecKas  JEeruaparanus W JAETUAPUPOBAHUE, JAETHUAPUPOBAHHE alkaHOB. OTAeNbHBIE
npeacraButeny. Kaydyk — mnOpHpOAHBIA IOJIMMEP, €ro CTPOEHHE, CBOWCTBA, BYJIKAHW3ALHSL.
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HpaKTI/I‘IeCKOG 3HAYCHUC aJIKaAWCHOB B JKCJIC3HOJOPOKHOM XO35IMCTBE.

Hemonctpauun: ['openue sTminena. OTHOIIEHHE ATUJICHA K pacTBOpaM II€pMaHTraHaTa Kajlius u
OpomHoii Bozie. [lomyuenue sTuneHa peakiuei [eruapaTaiiy dTaHoa.

[TpodubHbIe U TPOdEecCHOHATBHO 3HAYUMBIE 3JIEMEHTHI coaepxkanus. [Ipasuio B. B. MapkoBHUKOBA.
Knaccupukanus m HazHadyeHue kayuykoB. Kiaccudukaums v HasHaueHue pe3uH. Bynkanuszanus

KaydyKa.

Camocmosmenvnas paboma obyuarowuxca: llogbop, aHamu3 u npeoOpa3oBaHHe y4eOHOM
nHpopmanuy YueOHnuk. §4,5

IIpakTnueckoe 3ansaTne Ne4 PerieHue sKcriepUMEHTaIbHBIX 33/1a4 110 TeMe: "ALETHIIEH U €ro
romojioru (AnkuHbI)"

JI.1.-J1.4
M.1.,M.2
I1.1.- I1.4, IL.6.

Conep:xanue y4eOHOro MaTepuaJa;

AueruneHnoBble yriaeBopopoabl (Ankusbl). CoctaB M crpoeHue. HomeHkiaTtypa U H30Mepus.
@dusnueckue  CcBOWCTBA. XUMMUYECKHME CBOWCTBA: IMPHUCOEIUHEHHE  BOAOPOAA, TaJIONEHOB,
raJlOT€HBOAOPOAOB, THUJApAaTallMs, OKHCICHHE, TopeHue, mnoaumepusanus. [lomydyeHue ankuHOB:
OTLICIUIEHNE [BYX MOJIEKYJ TaJIOT€HOBOJOPOAA OT JUTaJOT€HIPOM3BOAHBIX alKaHOB. OTHENbHBIE
npencraBuTeny. l[IpuMeHeHue aneTuieHa M ero romMojoroB Ha MPEANPUATUSAX KEJIE3HOJOPOKHOTO
TpaHCIOpTA.

HemoHcTpauuu: I'openne aneruneHa. OTHOIIEHHE alETHICHA K PacTBOpaM IEepMaHraHara Kajlus U
O6pomHoii Boze. IlonydeHue anermieHa — TUApPOIM30M KapOuaa Kaiblys. Pa3noxkeHue xaydyka npu
HarpeBaHuM, UCIbITAHUE ITPOYKTOB Pa3JI0KEHHS Ha HENIPEAEIbHOCTb.

[IpoduneHbie U mnpodeccruoHaTbHO 3HAUYMMBbIE JJIEMEHTHl cojepkaHus. [lomydyenue areruneHa
MUPOJIM30M MeTaHa U KapOWOHBIM crmocoOoM. Peakuuss mnomuMepu3aly  BHHUIXJIOPHIA.
[ToIMBUHUIXJIOPU] U €70 IPUMEHEHHE.

Camocmosmenvnas paboma ooyuarowuxcs: Ilonbop, aHanmu3 u npeoOpazoBaHue ydeOHOM
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nHpopmanuu Yueonuk. §6 ymp.4,7 ctp. 51

Tema Ne2.2.4 Apenbl. CocTaB, CTpOCHHE, OJTYYEHUE

JIL1.-J1.3
M.1.,M.2
IT.1.-I1.3

Conep:xanue yueOHOro MaTepuaJa;

Apenbl. CoctaB u crtpoenre. Homenknarypa u uzomepus. dusznueckue cBOMCTBA. XUMHUUYECKUE
CBOWMCTBa: 3aMellcHHWE (TaJOTCHHpPOBAHWE, HUTPOBAHUE, CYIb(UPOBAHUE, AITKUIHPOBAHHC);
npucoenHeHne (TUAPUPOBaHUE, TaJoreHupoBaHue); okucienue. [lonydenue apeHoB: apoMaTH3aIuUs
JIKaHOB, TepMHUYECcKoe aeruapupoBanHue. OTAenbHbIC NpeacTaBuTenu. [IpumeHeHue apeHOB W HX
TOMOJIOTOB Ha TMPEANPHUATUSAX JKEIE3HONOPOKHOTO TPAHCIOPTAa.  TOKCHYHOCTH apOMATHUECKHUX
yIIEBOJIOPOIOB. S| TOXUMHUKATHI.

[MpodunsHbie 1 TIPOhEeCCHOHATBPHO 3HAYUMBIC AJIEMEHTBI CONIEpKaHus. TpuMepu3aius aneTuicHa B
6enzon. [lonstue o6 skcrpakiuu. BoccTranoBneHne HUTpoOEeH30a B aHUIUH. ['oMonorudeckuit psij
apenosB. Tonyon. Hutposanue Tosryosa. Tporui.

Camocmosmenvnas paboma obOyuarowuxcsa: Ilonbop, aHanmu3 U mnpeoOpazoBaHue y4eOHOM
uHpopmanuu Yuebnuk §7 ynp.3,4 ctp. 55

Tema Ne2.2.5 Ilpupoansie nctouHuku yriesoaoponoB. ITpuponnsiii ra3. Hepts. Kokcoxnmuueckoe
Ipon3BOJCTBO. [lepcnexkTuBbl 3HepreTukyu. Buapl Tonnuea n cMa3ouHblX Macel. IIpuMmeHeHne ux Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE MPH IKCILTyaTalluy MOJIBUKHOTO COCTABA.

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

ConepixaHue y4eGHOro MaTepuaJia:

[Tpupoanble McTOUHUKHU yriieBonoponoB. Hed1s. OcHoBHBIE MecTOpoxkeHus Hedptu B Poccun. Ee
coctaB M cBoiicTBa. IIpoaykTsl (QpakuMOHHOM TEperoHKM HePTH U UX NPUMEHEHUE Ha
KEJe3HOJOPOKHOM TpaHcnopTe. KpekuHr u apomaTtusanus HedTenpoaykToB. CMa304HbIe Macia MpH
JKCIUTyaTallud M PEMOHTE MOJBMXKHOro coctaBa. lluponn3. OxpaHa OKpyXarolmed cpenpl NpH
HedTenepepaboTKe U TPAaHCHOPTUPOBKE HE(PTEIPOIYKTOB.

[Tpupoansiii ra3. OCHOBHbIE MECTOPOXKJIEHUSI pHpoaHOro rasa B Poccun. CoctaB mpHpoaHOro rasa.
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OO6nacTi mpUMEHEHHUsS MPUPOJHOTO Ta3a, B TOM YHUCIEC W HA MPEANPHUITHIX >KEIE3HOJAOPOKHOTO
TpaHcrnopTa. BiusHue Ha OKpPYXKaIOIIYyI Cpely pe3ylbTaTOB HCIOJb30BaHUS IMPUPOAHOIO raza u
He(TEenPOIYKTOB Ha JKEIe3HOI0POKHOM TPAHCIIOPTE.

Kamennsbiil yrosnb. OcHOBHbIE MecTOpOkieHUs1 kameHHoro yrisi B Poccuu. KokcoBanue. IIponykTsl
KOKCOBaHHUs, UX MpuMeHeHHe. OOJIacTM NPUMEHEHHUs KAMEHHOI'O YIVIsI Ha JKeJIE€3HOAO0POKHOM
Tpancnopte. [Ipodiaema nosydeHus )KUIKOT0 TOIINBA U3 YIJISL.

Hemonctpanuuu: Komnekuus oOpasnos Hedhtu u HepTenpoaykroB. Komrekuus «KameHHBIH yroiab u
MPOIYKIIHS KOKCOXUMHUYECKOT'O ITPOU3BOJICTBAY.

[IpodunbHbie u TpodecCHOHANFHO 3HAYMMBIE AJIEMEHTHI cojepxaHus. OCHOBHBIC HAIPABICHHUS
IIPOMBIIUICHHON mnepepaboTku mpupogHoro rasa. [lomyTHelii HedTsHOW Tra3, ero mnepepaboTKa.
[Iponiecchl MpOMBINIIIEHHON 1epepaboTKu He(TH: KpeKuHT, pudopMuHr. OKTaHOBOE YMCIIO OCH3MHOB
U IIETAaHOBOE YHUCJIO JU3EJIbHOrO TOIIMBA. KOKCOXMMHUYECKOE IIPOU3BOJCTBO U €r0 IPOILYKIIMS.

Camocmosmenvnas paboma ooOyuarowuxcs: Ilombop, aHanu3 U mnpeoOpazoBaHue y4eOHOM
nHpopmanuu YdaeOHuk §8 ymp. 4-7 crp. 62, MOArOTOBKA COOOIIEHUH Ha TeMy 10 BBIOOPY: [IpobieMsr
MOJIyYEHUsl JKUJKOTO TOIUIMBA U3 YIIiA. DHepreTHueckue mpoOsieMbl B cTpaHe. Buapl TormmBa u
CMa304YHbIX Macell, IPUMEHSEMbIX B JKEJIE3HOJOPOKHOM Xo3diicTBe. llprMeHeHue opraHuyeckux
COEIMHEHMI B JKEJIE€3HOIOPOKHOM X03diicTBe. HeTh, HeTsaHbIE Ppakiuy U UX TPAHCIIOPTUPOBKA

2.3
Kucaopoacoaepixka
e
OpraHuveckue
COeTUHEHHUS.

JlabopaTopnas padora Ne8 "CsoiicTBa criupToB”

JI.1.-J1.4
M.1.,M.2
IL.1.-I1.6

Conep:xaHue y4eOHOTO MaTepHAaJa:

Crouptel. CoctaB u crtpoeHue. HoMmeHknarypa u uzomepus. @uznueckue CBONUCTBA. XUMHUYECKHE
CBOMCTBA: pEAKIMU TMPUCOEANMHEHUsI (IETOYHBIX METAJIOB, TaJOT€HOBOJOPOIOB, KapOOHOBBIX
KHCIIOT); pEaKIMH OKUCJIeHHe (MsIrKoe, TOJHOE), Jerujaparauus (BHYTPUMOIEKYISpHAs U
MEXMOJIeKyisipHasi). [lomydeHue cnupTOB: KaTadUTHYEeCKas  JETHApATallds ajJKeHOB, THAPOJIH3
raJIOT€HIPOU3BOAHBIX, KATAIUTUYECKOE BOCCTAHOBJIICEHHE AalbJIETUAOB M KETOHOB. OTIeIbHBIC
NpEeACTaBUTENU. BiusgHue Ha opraHusM. [Ipaktudyeckoe 3HA4YeHUE OJHOATOMHBIX CIHPTOB B
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KEIE3HOJOPOKHOM X03s1HicTBe. [lepeBo3Ka CIMPTOB 110 JKEJIEe3HOH T0pore, MapKHUPOBKA IPY30B.

MHuoroaromuble cnuptbl. CocTaB, HOMEHKJIATypa, uzomepusd. Pusnueckue CBONWCTBA. XHMHUYECKHE
CBOWCTBA:  pEaKkUMU  MPUCOCAMHEHMs]  (IEJOYHBIX  METAUIOB,  IIEJI0Yel,  TraJloreHoB,
KHCJIOPOJICOACPKAIMX ~ KUCJIOT); PEAaKIUM 3aMEIICHUs, peakUud aJKUIUPOBAaHUS, pPEaKLUU
nerugparanuu. [lodydeHre MHOTOaTOMHBIX CIIMPTOB: THAPOJU3 AJKWITAIOTeHUI0B. OTHEIbHBIC
npencraBuTend. [IpakTuueckoe 3Ha4eHHEe MHOTOATOMHBIX CIIMPTOB B JKEJIE3HOLOPOKHOM XO3ICTBE.

Apomarnyeckue cnupthl. (Denomsl). Coctas, cTpoeHue, kiaccupukanys. HomeHknaTypa u u3omepus.
dusnyeckue CBOMCTBA. XHMMHUYECKHME CBOMCTBA: PEAKLMHU IPUCOEAMHEHUS (LLENIOYHBIX METAJIOB,
mieso4ei); peakuuu 3amerieHus (OpoMUpOBaHME, HUTPOBAHUE), PEAKLMU OKHUCIEHMS, PEeaKIHUu
noyukoHaeHcauuu.  [losydeHne — apoMaTM4YecKMX  CHOUPTOB:  KaTaJUTHYECKOE  OKUCIICHHE
n30MnponuiadeH3o0a, Mea0YHoN ruaponu3 xjaopoensona. OraensHble npeacrasurenu. [Ipaktuueckoe
3HAYEHUE APOMATUYECKUX CIIUPTOB M MX IIPOM3BOIHBIX B JKEJIE3HONOPOKHOM Xo03sicTBe. IlepeBo3ka
apOMaTUYECKHUX CIUPTOB I10 XKEJIE3HON 10pore, MapKUpOBKa IPy30B.

I[GMOHCTpaHI/II/II Okwucnenue CIIMpPTa B aJIbACTUA. KadgecTBeHHEIC PC€akiuu Ha MHOTOATOMHBIC CITUPTHI.

PactBOoprMoCTh (heHoJa B BOJIC ITpH OOBIUHOM TeMIIepaType U HarpeBaHuH. KauecTBeHHbIC peakllnu Ha
dheHom.

[Ipodunbubie U NMpodecCHOHAIBPHO 3HAYUMBIE JJIEMEHTHI COJIEp)KaHMs. METHIIOBBIA CHUPT U €ro
UCIONIb30BaHNE B KayeCTBE XHMMHUYECKOTO ChIpbi. TOKCHYHOCTh METaHONa W MpaBuja TEXHUKH
0€30MacHOCTH MpU padOTe ¢ HUM. DTUJICHTIIUKOJb U €r0 MPUMEHEHHE. TOKCHYHOCTh STUJICHTIIUKOIS U
mpaBWwia TeXHUKH Oe3omacHocTd mpu pabore ¢ HuM. [lomydenue ¢eHoma U3 MPOIYKTOB
KOKCOXMMMYECKOTO MPOU3BOJICTBA U U3 Oenszouna. [lonmukonaeHcamus dopmanpaeruaa ¢ GpeHosoM B
(dhenonodopMaIbIETUIHYIO CMOITY.

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHanmu3 u mnpeobpa3oBaHue y4eOHOU
uHpopmanuu Yuebnuk § 9,10. moaroroBka cooOIieHuit Ha TeMy 1o BBIOOpY: MeTaHou: XeMOpHuIus 1
xeMo¢oOus. DTaHO: BeInyaiiiee 01aro U CTpamrHoe 3710. AJKOTOJIU3M H €ro MpoduiIakTHKa

TemaNe2.3.2 Anbieruasl U kapOoHOBBIE KHUCIOTHL. CocTaB, CTpoeHHe, KiIacCupUKAIIL

JI.1.- J1.3
M.1.,M.2
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I1.1.- IL.4, IL.6.

Conep:kanue yuyeOHOro MaTepuaJa:

Anbnernasl. Cocras, ctpoeHue, kinaccupukanus. Homenknarypa u nuzomepus. duznueckue cBoicTBa.
XUMUYECKUE CBOWCTBA: PEaKLUH MPUCOCIUHEHUS (CIUPTOB, CHHUIBHOW KHCIOTHI, THIPOCYIb(HUTOB,
BOJIOPOZIa);  pEaKUUU  3aMEIEHMs, peakUH OKUCJIEHHUs, pPEaKkUUu MNOJMMEpH3aluu U
NnoNMKOHAcH Cauu. llomydeHne anbIeruaoB: KaTaIUTUYECKOE OKHUCICHUE aJIKEHOB, OKHUCIICHUE
CIIMPTOB, KaTAJIMTUYECKOE JNETUAPUPOBAHME IIEPBUYHBIX CHOUPTOB. OTIENIBHBIE IPEACTABUTEIM.
[IpakTrueckoe 3HaYeHUE aabJCTUI0B U UX IIPOU3BOJHBIX B XKEJIE3HOJLOPOKHOM X03sicTBe. [lepeBo3ka
QJIBJIETUIOB 10 XKEJIE3HOM N0POre, MapKUPOBKA IPYy30B.

Kap6onossie kucnotsl. CocraB, cTpoeHue, kiaccudukanus. Homenknarypa u uzomepusi. dusznueckue
cBoMcTBa. XMMHUYECKHE CBOMCTBA: pEaKUMM HPUCOEAUHEHUS (METAJUIOB, OCHOBHBIX OKCHJIOB H
OCHOBaHUH, COJeH, CIUPTOB, TaJOreHOB); peakiuu 3Tepudukanuu. [loayyeHrne kapOOHOBBIX KHCIOT:
KAaTaJIUTUYECKOE OKMCICHHE aJIKaHOB, OKUCICHHWE aJIbJIETMJIOB M IEPBUYHBIX CIUPTOB, T'MIPOIHU3
raJloreH3aMelIeHHBIX YTJIEBOJOPOJOB, BBITECHEHHE U3 COJEHl MHHEpAIbHBIMH KHUCIOTAMH MPH
HarpeBaHuu. OtnenpHble mpencraButTenu. [IpakTuyeckoe 3HaueHUE KapOOHOBBIX KHUCIOT M HX
MIPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM Xo3siicTBe. [loHATHE O CHHTETHYECKMX MOIOLIUX CpEACTBAaX.
[TepeBo3ka KapOOHOBBIX KUCIIOT IO KENIE3HOI 1I0pore, MapKHUPOBKa I'PY30B.

JemoncTpanun: Peakuusi cepeOpsiHOTO 3epKaja albJECTHI0B M TIIOKO3bl. OKHCICHHE albJeTHIOB U
TJIIOKO3BI B KMCIIOTY C ITOMOIIbI0 THipokcuaa meau (I1).

[Ipodunpubie U TpodecCHOHATBHO 3HAYUMBIE SJIEMEHTHI cojaepkanus. Amneranbaerui. [lonstue o
KEeTOHaX Ha mpuMepe aretoHa. [IpuMeHeHne aleToHa B TEXHUKE U MPOMBIILIEHHOCTH. MHOTr000Opasue
KapOOHOBBIX KHCJIOT (IIaBEJICBOM KHUCIOTHI KaK JIBYXOCHOBHOW, aKpWUJIOBOM KHUCIOTHI Kak
HemnpeneTbHON, OEH30MHOM KHCIOTHI KaK apOMaTHYECKOM).

JlabopaTopnasi pa6ora Ne9 "CpoiicTBa abJAeTrHI0B U KAPOOHOBBIX KUCIOT"

JL.1.- 1.4
M.1., M.2
IL.1.-T1.6

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHanmu3 u mnpeobpazoBaHue y4eOHOU
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uHpopmanun Yuebnuk. §11,12 ynp.6,7 ctp. 84, ymp. 6,8 ctp.91, moaroroBka cooOIeHni Ha TeMy 10
BbIOOpY: MypaBbuHas KHCIOTa B IPUPOJIE, HAYKE U MPOU3BOICTBE. icTopus yKcyca.

Tema Ne2.3.4 Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC

JI.1.- J1.3
M.1.,M.2
I1.1.- I1.4, I1.6.

Conep:kanue y4yeOHOro MaTepuaJa:

Crnoxubie 3¢uper. CocraB, crpoenue, kiaccupukanus. Homenknarypa u uzomepusi. dusmdeckue
cBolicTBa. XMMUYECKHE CBOMCTBA: TUApOin3. [loaydeHne CI0KHBIX 3(UPOB: PEaAKIUU dTCPUPHUKAIIIH.
OtnenpHble pencTaBuTenu. [IpakTruyeckoe 3Ha4eHHUE CIOKHBIX 3(PHUPOB.

XKuper. CocraB, crpoenue, kinaccuuxanus. Homenknarypa um m3omepusi. OU3HUECKHE CBOWCTBA.
XUMUYECKHE CBOWCTBA: I'MAPOJIU3, OMBUICHHE, KaTAIUTUYECKOe ruapupoBanue. Ilomydenue kupos.:
HarpeBaHue IIIMLEPHUHA C BHICIIMMHU KapOOHOBBIMH KHCIOTaMH. [IpakTrueckoe 3HaUCHHE )KUPOB M MX
IIPOU3BOIHBIX B KEJIE3HOMLOPOKHOM XO35HCTBE.

Hemonctpanuu: Komnekuus 3pupHbIx Maces.

[IpoduneHbie U nmpodeccnoHanTbHO 3HAUYMMBbIE 3JEMEHTHI cojepkaHus. [lnenkooOpasyrone macia.
3ameHa JKHUPOB B TEXHHUKE HCITMIICBBIM CBIPHEM. CHHTETHYECKHE MOIOIHEC CPEaACTBA.

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeoOpa3oBaHue y4eOHOU
uHpopmanun YuebHuk. §13  ynp.4-12 ctp. 100, moaroroBka cooOuieHHH Ha TeMmy IO BBIOOpY:
Crnoxuble 2QUpHl U UX 3HAYCHHUE B TPUPOAE, OBITY M MPOU3BOACTBE. JKUPBI KaK MPOIYKT MUTAHUSA U
XUMHUYECKOE ChIphe. 3aMeHa JKUPOB B TEXHUKE HEMUIIEBHIM ChIpheM. HexBaTka Mpoa0BONBCTBUS KaK
mobanbpHasi pobsieMa 4YejoBedecTBa M IMyTH €€ pelleHus. Mbuia: Mmpoluioe, HacTosiee, Oymayiiee.
CpencTBa TUrMeHbl Ha OCHOBE KHCIIOPOJICOJAEPKAIIMX OpPraHWYeCKHX coequHeHuil. CHHTeTHYecKue
Mmororue cpenctsa (CMC): 10CTOMHCTBA U HEAOCTATKHU.

JlabopaTopnas padora Nel0 "CsolicTBa yrieBogoB"

JI.1.- J1.3
M.1.,M.2
I1.1.- I1.6.
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Conep:kanue yuyeOHOro MaTepuaJa:

YrneBobl, uX Kinaccudukanys (MOHOCAXapHIbl, TUCaXapUabl, oaucaxapubl). [Iroko3a — BemecTBo
C JBOMCTBEHHOW (QYHKIHUEH — albJETHAOCIUPT. XHWMHUYECKHE CBOWCTBA TIIFOKO3BI: OKHCJICHHE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOUT, CIUpPTOBOE OpoxeHue. [I[puMeHeHHe TITFOKO3bI Ha
OCHOBE CBOICTB.

ITonsitre 00 HCKYCCTBCHHBIX BOJIOKHAX. HpaKTI/ILIeCKOG 3HA4YCHHUE YIJICBOOAOB.
HGMOHCTpaHI/II/IZ KadgecTBenHnas pCaKkug Ha Kpaxmall.

[MpodunsHbie 1 TTPO(ECCHOHATLHO 3HAYMMBIE SJIEMEHTHI CoJepKaHus. MOJIOUHOKHCTIOEe OpoKeHue
moKo3bl.  Kuciaomosnounele mnpoayktel.  CuiocoBaHue KOpMoB. HuTpoBaHue — LIEJUIHOJIO3BI.
[TupokcunuH.

Camocmosmenvnas paboma obOyuarowuxcsa: Ilonbop, aHanmu3 U mnpeoOpazoBaHue y4eOHOM
nHpopmanuu Yuebnuk. §14,15, moaroroBka cooOIIeHni Ha TeMy TI0 BBIOOPY: YTIJIEBOABI U HX POJb
B JKUBOU Ipupoje. Pa3zBuTne caxapHoi NpOMBIIIIEHHOCTH B Poccun.

2.4.
A3oTcoaepaxauue
OpraHuYecKue
COCJUHEeHHU.
IHonumepsl

Tema Ne2.4.1 AMuHbl. AHUINH

JI.1.-J1.3
M.1.,M.2
I1.1.- I1.4, I1.6.

Conep:xaHue y4eOHOTO MaTepHAaJa:

Amunbl. CoctaB, ctpoenue, kinaccudukanus. Homenknatypa u uzomepusi. dusnyeckue CBOMCTBA.
XUMUYEeCKHE CBOMCTBA: PEAKIIUU MPUCOECTUHEHUS (BOIbI, MUHEPATILHBIX KUCIIOT), PEAKIIUU OKHCIICHUSI.
[Tonyyenne aMHMHOB: TEPMHUECKOE AQJKWJIMPOBAHUE AaMMHaKa, KaTaIUTHYECKOE B3aMMOJICHCTBHE
aMMHaka CO CIHPTOM, BOCCTAaHOBJIIEHHME HHUTPOCO€IAMHEHHH. OTIenbHblE MPEICTaBUTENN.
[IpakTrueckoe 3HaYeHWE aMHUHOB M WX TMPOMU3BOAHBIX B KEIIE3HOJIOPOXKHOM Xxo3siicTBe. [lepeBoska
aMHUHOB 10 JK€JIE3HOM JIopore, MapKUpPOBKa I'Py30B.

JlemMoHcTpanuu: B3anMmonelcTBue aMMHMaka M aHWJIMHA C COJIIHOM KHUCIOTOW. Peakuus aHwinHa c
OpOMHOI BOJIOH.
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Camocmosmenvuaa paboma odyuarowuxca: llogbop, aHanu3 U npeoOpazoBaHHe Yy4eOHOM
nHpopmanuu YueOnuk. §16 ymp.5-7 ctp. 121, moaroTroBka cooOmeHuit Ha TeMy 1o BbIOOpY: JKU3HB
u nestenbHocTh H.H. 3uHnHa. AHUIMHOBBIE KPACUTEIIH. .

JlaGoparopuasi padora Nell "Amunokucnotsl. benku. PacriosnaBanue BoiokoH"

JI.1.-J1.4
M.1.,M.2
I1.1.- I1.6

Conep:xanue yueOHOro MaTepuasa:

Amunokuciotel. CoctaB, cTpoeHue, kiaccupukanus. Homenknarypa u uzomepusi. Dusmveckue
CBOMCTBAa. XMMHYECKHUE CBOMCTBA: PEAKIUU TMPUCOCAUHECHHS (IIEN0YeH, CIHUPTOB, KHUCIOT, CHHTE3
nentuaoB). [lonydeHre aMUHOKUCIOT: THIPOIN3 OEITKOB, 3aMEIICHUE MEXAY (-TaJOreH3aMeIICHHBIMU
KapOOHOBBIX KHCJIOT M aMMHAaKOM, B3aHUMOJICUCTBHE albJIETHAOB H ammuaka. OTaenbHbIe
npeacraBuTenu. [IpakTuueckoe 3HaYEHNE AMUHOKHCIIOT.

benku. CocraB, ctpoenue. Pusnueckue cBOICTBa. XMMHUECKUE CBOMCTBA: peaklUM TUAPOJIU3A,
JeHaTypaluy, KadecTBeHHble peakuuu. [lomyuenme OenkoB. OTnaenbHBIE TNPEACTABUTEIH.
[IpakTHyeckoe 3HayeHUE OETKOB M WX IPOMU3BOJHBIX B JKEJIE3HOJOPOKHOM Xo3dicTBe. benku u
HoJiucaxapuibl Kak OMOIOINMEpBI.

BOJ'IOKHa, ux KJ'IaCCI/I(I)I/IKaHI/IH. HonyquI/Ie BOJIOKOH. OT,Z[GJIBHLIC MMPEACTABUTCIIN XUMHYCCKUX
BOJIOKOH U UX MPUMCHCHUC B JKCIIC3HOJOPOKHOM XO035ICTBE.

JlemoHcTpauuu: JlokazarenbCTBO HajdWuusd (PYHKIMOHAIBHBIX TPYNI B pacTBOpax aMHUHOKHUCIOT.
PacTtBopeHue u ocaxenue OenkoB. L[BeTHble peakiuy 6ei1koB. ['opeHne NTHYBEro nepa v MepcTsIHON
HUTHU.

[IpodunpHbie U npodeccHoHaNbHO 3HAYMMbIE DJIEMEHTBI COJEpKaHUs. AMHUHOKANpPOHOBAsl KUCIIOTA.
KampoH kak mnpeicTaBUTeNb MOJMAMHIHBIX BOJIOKOH. lcmonb3oBaHME TuApoin3a OEIKOB B
MIPOMBIILIIIEHHOCTH.

Camocmosmenvnas paboma obyuarowuxca: lIlogbop, aHanu3 u npeoOpa3oBaHHe ydeOHOM
nHpopmanun Yuebnuk. §17 ymp. 10 crp. 134, mnoaroroBka cooOuieHUd Ha TeMy IO BBIOOpY:
3HayeHWe aMUHOKAIPOHOBOM M aMHHOPHAHTOBOM KHCIOT i OOBEKTOB JKEJIE3HOJOPOKHOTO
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TpaHcnopta. buocunre3 OenkoB. XMMHUYECKHE BOJIOKHA W HMX NPUMEHEHHE Ha JKEJIE3HOIOPOKHOM
TPaHCIOPTE.

Tema Ne2.4.3 TTonumepsl. [InacTmaccsr 2 JI.1.-JL.3
M.1.,M.2
I.1.- 1.4, I1.6
Conep:kanue y4yeOHOro MaTepuaJa:
[Inactmaccel.  [lomyyeHwe TOIMMEPOB  peakmMed TMOJIMMEPHU3ALMUd M MOJUKOHJICHCALUH.
TepmorutacTHUHBIC M TEPMOPEAKTUBHBIC TNIACTMACCHI. [IpeacTaBuTeny miacTMacc.
[Ipopunbabie u mpodecCHOHANBHO 3HAYMMBIE O3JEMEHTBHI cojaepkaHus. [lomuBUHHIXIOPHL,
nonmurerpadropaTrner  (teduion).  PeHomodopmanbaeruaHble  IuIacTMaccel.  Llemmymowns,.
[TpombITIIIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.
Camocmosmenvnas paboma odyuarowuxcsa: Ilombop, aHanmmM3 W TpeoOpa3oBaHuEe yIeOHOM 1
nnpopmanuu YueOnuk. §21-22 ymp.5,7,8 crp. 173
Tema No2.4.4 T'eHernueckas CBSI3b  BXXHEWMIIMX  KJIACCOB  OPraHUYECKUX  COCIUHEHUU. 2 JI.1.-J1.3
JuddepeHurpoBaHHbIi 3a4eT M.1.,M.2
I.1.- 1.4, I1.6
Camocmosmenvuas paboma obyyarowuxcs: AHanu3 U npeodpazoBaHue yueOHOW HHPOpMALIUU
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 66
OOs3aresbHas ayJUTOpHas ydeOHas Harpy3Ka (Bcero) 44
MpaKTH4eCcKue paboThl 4
nabopaTopHbIe padOTHI 12
caMmocTosiTeNbHas paboTa 22
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nudepeHITMPOBaHHBIN 3a4eT 2
HToro: MakcumainbHas yueOHast Harpy3ka (BCero) 117
O0s3aresbHas ayJUTOpHas yueOHast Harpy3Ka (Bcero) 78
MPAaKTUYECKHE PaOOTHI 8
nabopatopHbie PabOTHI 22
caMmocTosiTeNIbHas paboTa 39
KOHTpOJIbHasI paboTa 2
Hmoeosas ammecmayus 6 hopme nuddHepeHInpOBaHHOTO 3aUeTa 2
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3. YCJOBUS PEAJIM3ALIMU TPOTPAMMBI YYEBHOU JUCIHATLIAHBI

3.1. [Ins peaqu3anuu NporpaMmbl y4eOHOM TMCHUIINHBI HMEIOTCS B HATMYMHU
cjieaylonue cnenuajabHble MOMeleHus :

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

VYuebHas IUCHMIUIMHA peaju3yercss B ydeOHOM maboparopum Ne2303 «Xumus u

OHOJIOTUS.
Obopyodosanue yuebHo2o kabunema:

1. Ilocamounble MecTa IO KOJIMYECTBY 00yUarOIIMXCS.

2. PaGouee mecTo mperogaBaTes.

3.Bechl ananmutraeckue (1 mr.).

4. XumMuueckas mocyja.

5. Monenu kpucTauiMueckux pemeTok. (3 mr)

6. CoopHbIii ipubOop A noydeHus ra3os (1 mT.).

7.Ha6op Ne3 BC «IIlenoum».

8. Habophk! peakTHBOB 110 OPTraHMYECKON XUMUHU.

9. Habop nHANKATOpPOB.

10. Habop nnakaToB MO HEOPTaHUYECKON U OPraHNYECKON XUMUU.

Texuuueckue cpedcmea 00yUeHUs.:

-TB

- BUJICOMAarHUTO(HOH

- KOMIIBIOTEP

Ayouosusyanvusie cpedcmea oOy4enuss:
1. DVD Oprannueckas xumus. Yacts 2. [IpupoaHble UCTOUHUKH YrieBo10poaoB. CupTel U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumusi. Yacte 3. Anpaerunsl U KapOOHOBBIE KUCIOTHI. CIOXKHBIS
a¢upsl. Kupsl. 20 onbitoB, 40 MUHYT..
3. DVD Oprannueckas xumust. Yactb 4. YrieBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Opranndeckas xumus. Yacte 5. A30Tcoaepkallue OpraHUYecKue BeliecTBa. bemku.
CuHTeTHYeCKHEe BEICOKOMOJIEKYISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonpHBINM XUMAYECKHH dKcTIepuMeHT» 150 MUHYT.
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3.2. UnpopMmannoHHOe oOecnedeHne peajn3alui NPOrpaMMbl

3.2.1. IleyaTHbIe U3TAHUA

1. T'a6puensta O.C. Xumus. 10 knacc. bazoeiii ypoBenb: yueOHuk / O.C. I'abpuensn. — 7-e

u3M., crepeotur.- M.: Jlpoda, 2019.- 191. [1] c.: un.

2. T'abpuensa O.C. Xumus. 11 knacc. ba3oerit ypoBens: yueonuk/ O.C. 'abpuensia.— 6-¢ uz.,

crepeorurt.- M.: JIpoda, 2019.- 223., [1] c.: un

3 Kypc neknuit yueoHou nucuurummabl OY 1. 11 Xumus (o01mast 1 HeopraHu4ecKass XUMHUs) BCeX

JUIS CTIeNMANIbHOCTEH, 55c., mpuiiokeHus, pUCyHKH. Paspaborumk: Kyseiikuna 3.B., k.aH.,

npernoaaBarens Bbiciiel kBanmdukarmonnoit kareropun ¢unuana CamI'YIIC B r. Capatose,

2017 r.

4. Kypc nekuuii yueOnoit nucuurmumnabl OV, 11 Xumusa (opraHuyeckass XUMHs) BCeX IUIf

cnenuanbHoctei, 121 c., mpunoxkenusi, pucyHku. Pazpabotuuk: Kyzelikuna 3.B., k.L.H.,

npernoaaBarens Bhiciiel kBamdukanuonHoi kareropun ¢ummana Caml VIIC B r. Capatose,

2018 r.

JONOJIHUTEJIBHO:

3.2.2. DeKTPOHHBbIE H31aHUHA (3TEKTPOHHbIE PECYPChI)

1. Cupotkun O.C. Xumus: yueOnuk / O.C.Cupotkun , P.O.Cupotkun .-Mocksa: KHOPYC
,2019.-364c¢. Pexxum noctyma: http:// www.book.ru

2. 3ajauu U ynpaxxHeHus 1o obuiei xumun : yue6Hoe nocobue / H.JL.I nunka.- n3n. crep.-M.:
KHOPVYC ,2019.-240c. Pexum noctyna: http:// www.book.ru

3. OO0 Hayunas snexTpoHHass OuOmmoreka [DmekTpoHHBIH pecypc]: M., 2019 — Pexum
nocryma: http:// www.elibrary.ru

3.2.3 UnTepHeET — pecypcsl:

1. Enunas koyutekiusi mugpoBbIX 00pa30BaTeIbHBIX pecypcoB - Pexxum mocryna: http://school-

collection.edu.ru/

2. DnexkTpoHHasi Bepcusi raszeTsl "Xummusa' mpuioxkeHue K m3naHuio «llepBoe  ceHTSIOps» -

Pexxum noctyna: http://him.1september.ru/

3. Xumnueckuii dakynprer MI'Y um. M. B. JlomoHocoBa [DneKTpoHHBINH pecypc]: cepBep

xummuaeckoro (akymprera Moc. roc. yH-Ta uM. M. B. JlomonocoBa. - M., 2019- - Pexum

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

4. EcTecTBEHHOHay4yHBIH 00pa3oBaTelbHBI MoOpTan [DIeKTpOoHHBIM pecypc] / MuH-Bo

obOpa3oBanuss u Hayku Poc. ®emepanuu. - M. ; CII6., 2019. - Pexum npocryma:

http://www.en.edu.ru, cBOOO HBIIH
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5. [Inardopma Zoom 1j1st MpOBEICHUS OHJIAMH-3aHATHN M BHI€O-KOH(DEepeHIIHA. [ DIeKTpOHHBIN

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

6. DIieKTpoHHas

[DnexTponnsIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/

nH(POPMAIIMOHHO-00pazoBaTeIbHAas

cpena

Ha miatgopme Moodle.

33 HporpaMMa o0ecmeyeHa H606XOI[I/IMLIM KOMILICKTOM JIMIHEH3UOHHOI'0 IMMporpamMmMHOro

o0ecrieueHu.

4. KOHTPOJIb ! OIIEHKA PE3YJbLTATOB OCBOEHHS YYEFHOI

JTACHATLITAHBI

Pe3ysbTarnl 00y4yeHus

Kpurtepnu onesnku

MeToabl OlIEHKH

Hepeqeﬂb JIUYHOCTHBIX Pe3yjJbTaToOB, 0CBAUBA€MbIX B
PaMKax IUCHUIIJIMHBI:

JI.L1. YyBctBO TrOpHocCTH H
YBOKEHUS K HCTOPUU U
JIOCTHKECHHUSAM OTEYECTBEHHOM
XUMHYECKON HAyKHU.

WnmoctpupoBanue Ha

IpuMepax  CTAHOBJICHUE U

3BOJIIOLUIO OpraHu4eCcKOn

HayKH
pa3IUYHbIX UCTOPUYECKHUX
JTanax ee pa3BUTHUS

XUMHNHU Kak Ha

J1.2. l'otoBHOCTB K
MPOJOIHKEHUIO 00pa30BaHUs U
MOBBIIICHUS KBATH(PHUKAIIIN B
n30paHHON
npodecCHOHAIbHON
NESTENIbHOCTH U 00BEKTUBHOE
OCO3HAHHE POJIM XHUMHUYECKUX
KOMIIETEHIIHI B 3TOM.

Hcnons3zoBanue METOZ0B
Hay4HOTO MMO3HAHMS npu
BBIIIOJIHEHUM  NPOEKTOB U
y4eOHO-UCCIIET0BATEIIbCKUX

3a7a4 IO M3YYECHUIO CBOWCTB,

croco0oB MOJIy4EHUS u
pacro3HaBaHHs
HCOPTraHNYCCKUX u

OpraHUYCCKUX BCUICCTB

JI.3. VYmMmeHue WuCIOIb30BaThH

YcranoBieHue B3aMOCBA3HU

JIOCTYKCHHUS COBPEMEHHOH | ey (akTamu u  TeopHeii,
XUMUYECKOU HayKu u .

. MPUIUHON W CIIEJICTBUEM TMpHU
XUMUYECKUX TEXHOJIOTHHA IS

aHanuse POOJIEMHBIX

MOBBIIIEHUSI ~ COOCTBEHHOTO .
MHTeJUIEKTyalbHOrO pasurus |CHTYAMH M 0OOCHOBaHHH
B BBIGpaHHOﬁ NIPUHUMACMBIX pCI_I_ICHI/Iﬁ Ha
npodeCCHOHATTBHON OCHOBE XMMHYECKUX 3HAHUU
JIeATEITbHOCTH.
JI.4. ObGnanaHue HaBBIKAMH |BpIMOJHEHUE XUMHUYECKOTO
Oe3omacHOi pabOThI BO BpeMs KCTepUMEHTa o

MPOEKTHO-UCCIIEI0BATEIBCKOM

u JKCIIEPUMEHTAILHON
JESTCIIBHOCTH, pu
UCIIOJIb30BAaHUH

pacro3HaBaHUIO U TOJYYEHHUIO
HEOPraHUYECKUX "

OpTraHU4YCCKUX BC€IICCTB,

- BXogHOM KOHTPOJIB

- Ilombop, aHanmM3 WU
npeoOpa3oBaHue y4eOHOro
Marepuana

-YcTHBIN 0IIpocC

- 3acnymmuBaHHe COOOIICHHIMA
Y OIIEHKA UX MOJrOTOBKH.

- IIpopaboTka MaTepuasnos
Kypca JEeKIUH 1Mo
HEOPraHWYECKOW XUMUHU.

- [IpocmoTp nipe3eHTanuii u
OII€HKAa UX IOATIOTOBKH.
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1a60paTOPHOTO
000pyI0BaHUs

OTHOCAIIHUXCA K  pa3JIMdYHbIM

KJIaccaM COCIUHCHHUIA, B
COOTBETCTBUH C TpaBHJIAMH M
npueMamu Oe30macHoi paboThI
C XMMHUYECKHMHU BEIICCTBAMH H
J1a00paTOPHBIM

obopynoBaHUEM

IlepeueHb MeTanpeaMeTHBIX Pe3yJbTATOB, 0CBAUBAEMbIX B
paMKax IMCUMIINHBI:

M.1. Hcnonk3oBanue
Pa3JIMYHbBIX BHUIOB
O3HaBaTEIbLHOU

NEeSTeIbHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX OTepannui
(MOCTaHOBKH 3ajauy,
dopMynupOBaHUA ~ TUIOTE3,
aHanu3a U CHHTE3a,
CpaBHEHU, 000011eHMS,
cUCTeMaTHU3allui, BBISBICHUS
NPUYHMHHO-CJIEICTBEHHBIX
CBsi3el, TIOMCKAa aHAJIOrOB,
dbopMynHpoBaHUS  BBIBOJOB)
JUI pelIeHUs] IOCTaBJICHHOM
3a/1a4H, IpUMEHEHHE
OCHOBHBIX METOJ/IOB MO3HAHUS
(HabmroneHus, HAy4YHOTO
HKCHEPUMEHTA) IJIsi U3yUYEeHUs
pa3IMYHBIX CTOpOH
XUMHYECKHX  OOBEKTOB H
IPOLECCOB, €  KOTOPBIMU
BO3HMKAaeT  HE0OXOAUMOCTh
CTaJIKUBATHCS B
npodeccuoHanbHOM cepe.

OObscHeHHe  TpUpOIBl U
Croco0oB o0pa3oBaHUs
XUMHUYECKON CBSI3U:
KOBAJICHTHOM (mosnsipHOW,
HEMOJIIPHON), HOHHOI,
METaJUIMYECKOM, BOAOPOIHON —
c LEIbIO onpeeneHus
XUMHUYECKON AKTUBHOCTHU
BEIIIECTB

- 3arnoMMHaHuEe y4eOHOTo
marepuaia

- [IpopaboTka maTepuana
Kypca JIEKUUH 10
HEOPraHWYECKOU XUMUU

- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOro
Mmarepuaa

- BusyanbHas onenka
MPAaKTUYECKON paboThI

- BusyanbHas onieHka
BBIIIOJIHECHUS
MHIVBUAYAJIbHBIX
YIIPA)KHEHU.

- BusyanpHas onenka
CaMOCTOSITENIbHOU PabOTHI.

- BusyanpHas onenka
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M.2. Hcnons3zoBanue
pa3IMYHBIX UCTOYHHUKOB JJIS
TIOJTyYCHUS XUMHYECKON
uHpopManuy, yYMEHHE
OLICHUTh €€ JIOCTOBEPHOCTh
JUI  JOCTMDKEHHUS  XOPOIIUX
pe3yJIbTaToB B
npodeccuoHabHOM cdepe.

Ycranosnenune B3aHMOCBS3U
Mexay ¢dakraMd U TEOpHEH,

NIPUYMHON M CIIEACTBUEM IIpU

aHayuse pOOJIEeMHBIX
cuTyaii ©  00OCHOBaHWHU
NPUHUMAEMbIX pEUICHUH Ha

OCHOBE XMMUYECKHUX 3HAHUU

nabopaTopHOil paboOTHI

Ilepeyenb mnpeaMeTHBIX Pe3yJbTATOB,

paMKax JUCHUINIJIHHBI:

ocBauBaceMbIX B

I.1. CdopMHupoBaHHOCTH
OpeiCTaBIeHUd 0  MecTe
XAMHUU B COBPEMEHHOM
HAyYHOM  KapTUHE  MHDA,;
NOHMMaHHE pPOJIH XHMHU B
bopMHpOBaHUU Kpyrozopa u
(GyHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBeKa JUIs
peteHus MPAKTUIECKUX
3ajad.

NnmroctpupoBanue Ha

IpuMepax  CTAHOBJICHUE U
9BOJIIOLUIO

XUMHNHU

OpraHUYeCKON

HayKu
Pa3IMYHBIX HUCTOPUYECKUX
JTanax €e pa3BUTHUsA

Kak Ha

-IlonGop, ananus u
npeoOpa3zoBaHue yueOHON
uHpopMauu

- [IpopabGoTka matepuaaoB
Kypca JEeKIU 1Mo
HEOPraHMYECKON XUMUH.

- BusyanpHas onenka
MIPAaKTHUYECKUX W
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I1.2. Bnanenune
OCHOBOIIOJIaraloIUMHU
XHUMHUYECKHUMU MOHSATHIMH,
TEOPUSIMH, 3aKOHaAMH Hu
3aKOHOMEPHOCTSIMU;
YBEpPEHHOE IIOJIE30BaHHUE
XUMHYECKOM TEPMUHOJIOTHEN
1 CUMBOJIMKOM.

[Tonumanue (buznuecKoro

CMBbICTIa ITepuoanueckoro

3akoHa JI.W. MeneneeBa u Ha

€ero OCHOBE 00bsICHEHUE
3aBUCUMOCTD CBOICTB
XAMUYECKAX  JJIEMEHTOB H

O6p&30BaHHHX HUMH B€IICCTB OT
OJICKTPOHHOI'O CTPOCHUA
aTOMOB

Ananmuz cocCTaBa, CTpPOCHHUA U

CBOMCTB BEUIECTB, IPUMEHSSA
ITOJIOKEHUS OCHOBHBIX
XUMHYECKUX TEOPUI:
XAMHYECKOTO CTpOEHUs
OPraHUYECKUX COEMHEHUI
A.M. bytneposa, CTPOCHUSA
aTomMa, XHUMHYECKOW  CBSI3H,
3EKTPOJIUTUYECKON
JUCCOIMAIUU KHUCJIOT u
OCHOBAaHUI

I1.3. Bnanenue oOCHOBHBIMM |BbImonHeHue XAMHUYECKOTO

METOJaMH Hay9HOTI'O |skcriepuMeHTa o

IIO3HaHUA, HCHOJ’II)?.YCMI)IMI/I B
XHUMHH: HaOII0ICHUEM,
OIMIKMCaHUEM, I/ISMCpCHI/IeM,
IKCIIEPUMEHTOM,; yMEHUE
00pabaThIBaTh, OOBSACHSTH
pe3ysbTaThI TIPOBE/ICHHBIX
OIIBITOB MW [JAC€JaThb BBIBOJBI,
FOTOBHOCTh H CIIOCOOHOCTH
HpI/IMeHﬂTB METOAbI ITO3HAHUS
IPU PEHICHUU MPAKTHYSCKUX

pacCiio3HaBaHUIO W IOJYUYCHHUIO

HCOPTraHNYCCKUX n
OpPTraHU4YCCKUX BC€IICCTB,
OTHOCAINIUXCA K  Ppa3jIndHbIM
Kj1accaM COG,HHHCHHﬁ, B

COOTBETCTBUM C MpaBUIAMU U
npueMamu Oe3ornacHoi paboTbl
C XMMUYECKUMHU BEIIECTBAMH U

1ab0paTOpHBIM
3a1ad.
obopynoBaHEM
I1.4. CdopmupoBannocts |[IpoBenenne  pacyeToB  Ha
ymeHus AaBaTh |ocHOBE XMMHUYECKHUX (OpMyn U
KOJMYECTBEHHbIE OLEHKH W |ynappenyii peakiii: pacyeThl
NPOM3BOIUTH  pacueThl 10 .
MaccoBOU J0JIN (macchr)
XUMHYECKHM  dopMylnaM |
yPABHCHISM. XMMHUYECKOTO COETUHEHHS B
CMecH; pacueTbl Macchl
(oObema, KOJINYECTBA

BELIECTBA) MPOJLYKTOB PEAKIINH,
€CJIi OJIHO M3 BEIIEeCTB JaHO B
n30bITKE (MMEET TPUMECH);

71a00paTOPHBIX PadoOT.

- BusyanbpHas oneHka UTOrOBOM

KOHTPOJIbHON paboOTHI.

-Brimonnnenue 3aJaHud
MUChEMEHHOU hopme

B
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pacdeTsl MacCOBOM 158105
00BEMHOI JIOJIA BBIXOJIa

IPOAYKTa peakuuu oT
TEOPETUUECKU BO3MO>KHOI'O;
pacueTsl 00BEMHBIX
OTHOILIEHUH ra3oB npu

XUMHYCCKUX pCaKIUAX

I1.5. Brnagenue mnpaBuiIaMu
TEXHUKA O€30MaCHOCTH IMpH
HCIOJB30BAHHUN XMMHYECKHX
BEIIECTB.

Bianenune IIpaBUIaMU
Oe3zomacHOro  oOpamieHust ¢
€KUM, TOPIOYUMH u
TOKCHYHBIMU BEIIIECTBAMH,
cpeacTBaMH OBITOBOM XUMHUHU

I1.6. CdopmupoBanHOCTH
COOCTBEHHOHl  MO3WUIMU IO
OTHOIMIECHUIO K XHMHYCCKOH
uH(pOpMaIliU, TOTy4aeMoOn U3
pPa3HBbIX UICTOYHHUKOB.

[IpuBenenue IPUMEPOB
XUMHYECKHX peaxiui,
PACKpBIBAIOIIUX  XapaKTEepHbIC

XUMHYECKHE CBOMCTBA
HEOPTaHHYECKUX 51
OpPTaHHYECKUX BEIIECTB
W3YYCHHBIX KJIACCOB C IICIBIO
HX UAeHTUPUKAIIIK U
00BACHEHUS obnactu
MIPUMEHEHHUS
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