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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

OVY /. 11 XUMUs

1.1. Mecro AUCHMIUIMHBI B CTPYKType OCHOBHOM HNpPO(ecCHOHATbHOMI

0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Y4yeOHass NUCHUIUIMHA «XHMHS» OCBAaMBaeTCs Ha 0a30BOM YpOBHE OTHOCHTCS K
yueOHBIM JTMCHUIUIMHAM T10 BBIOOPY M3 00s3aTelbHBIX MpeaMeTHbIX obnacteld «EcTecTBeHHBIE
HAayKH» W SBISETCS COCTAaBHOM 4acThio  0011e00pa3oBaTeNbHOTO  IIMKJIAa OCHOBHOM
obpa3zoBarensHoil mporpamMmbl B cootBercTBur ¢ GI'OC CIIO mo cnemmansaoctrn  08.02.10
CTpOoUTEIBCTBO JKEIE3HBIX JOPOT, MyTh M MYTEBOE XO3iCTBO (YTB. MpHKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku P® ot 13.08.2014 r. Ne1002).

Pabouas mporpamma y4eOHON TUCIMIUIMHBI pa3padoTaHa Ha OCHOBe (eneparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpenHero oOmero oOpa3oBanusi (yTB.

npukazoM MunucTepcTBa 00pa3oBanus U Hayku P@ ot 17.05.2012 r. Ne413).

1.2. Heab ¥ niIaHupyeMble pPe3yJbTAThl 0CBOCHUS] AHCHHMILINHBI:

Hemn wm 3agaum: OCHOBHOW MLENBIO M3Yy4EHUS Kypca SBISETCS HOJAIOTOBKAa K
BBIMIOJTHEHUIO Pa3IMYHBIX 33JJaHUIl 110 XUMHHU, C OAHON CTOPOHBI, U (HOPMUPOBAHHE YMEHUH U
HABBIKOB PACKphIBaTh Ha MpPUMEpax pOJb XUMHUU B (OPMHUPOBAHUU COBPEMEHHOW Hay4HOI
KapTHUHBI MUpa U B IPAKTUYECKOM EATEIbHOCTU YeJIOBEKa — C JPYTOM.

3agauu:

- cUCTEeMaTH3alus YK€ HMEIOLIUXCS Y CTYJIEHTOB 3HAaHUN IO TEOPUU XUMHH, HUX
aKTyaJln3alys, yTOUYHEHNE IOHUMAaHUs OTJIEIbHBIX TEPMUHOB U IOHATHUI;

- (opMupoBaHHE YMEHHS CaMOCTOSATENBHO OOBACHATH MPHUPOTY U  CHOCOOBI
00pa3oBaHUsi XUMHUYECKOU CBSI3H,

- JanbHelee (OpMUPOBaHME HaBblKa YCTAHABIMBAThb N€HETHUECKYIO CBS3b MEXKIY
KJJacCaMl HEOPraHWYEeCKUX M OPraHUYeCKUX BEIIECTB JUIsi OOOCHOBaHMs MPUHLUUIHAILHON
BO3MO>KHOCTH TIOJIy4E€HHsI HEOPTaHUUYECKUX U OPraHMYECKUX COEAMHEHMH 3aJJaHHOT'O COCTaBa U
CTpOEHMS,

- o0yyeHHe CaMOCTOSITEIbHOM apryMEHTHPOBAHHOM B3aMMOCBSI3M MEXAY (hakTamMu U
TEOpHEH, MPUYMHON M CIEICTBUEM MPHU aHAIW3E MPOOJEMHBIX CUTyallMii M OOOCHOBaHUU
IIPUHUMAEMBIX PEILICHUI Ha OCHOBE XMMUYECKHUX 3HAHUM;

- cozieiicTBHe B 00J1aCTH MPO(ECCHOHAIBHOTO CaMOPa3BUTH.



[Iporpamma kypca «XuMHsS» TpHU3BaHA OO0ECHEYUTh OoJjiee BBICOKUM YpPOBEHB

XAMHUYECKOHN IMOJITOTOBKH.
Conepxanrie 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, coOIFOAATh STHYECKUE HOPMBI OOIIICHUSI.

B pamkax mporpamMmbl y4eOHOH IUCIMILIMHBI JIAHUPYETCS OCBOCHHE 00yYarOIIUMUCS

CIIEYIOIIUX PE3Y/IbTATOB:

JInunocTHbIE:

MeTanpeamMeTHblie:

IIpenmerHble:

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

JL.2. ['oToBHOCTH K
MIPOJIOJKCHHUIO 00pa30BaHUs |
MOBBILICHUS KBaTU(UKALUUA B
n30paHHONI
npodeccuoHanbHOM
JEATETLHOCTH M OOBEKTUBHOE
OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETEHLIMI B 3TOM.

JI.3. YmMeHue wucnoip3oBaTh
JOCTH>KEHUS COBPEMEHHOM
XUMHYECKON HAayKHU U
XUMUYECKUX TEXHOJOTUN MJif
MTOBBILIEHUS cOOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS
B BbIOpaHHOM
npodeccuoHanbHOM
JeSATeTLHOCTH.

JI.4. OOnamanue HaBBIKAMH
6e3omacHOil pabOTHI BO BpeMms
MPOEKTHO-UCCIIEI0BATEIBCKOMN
U AKCIIEPUMEHTATBHOU
NeSITeITbHOCTH, pH
WCIIOJIb30BaHUU

1ab0paTopHOro 000pyI0BaHUS

M.1.
Pa3IUYHBIX
II03HABATEIILHON
JeATEILHOCTH W OCHOBHBIX
MHTEJUICKTYaJIbHBIX
orepanuii (mocTaHOBKH
3a1aud,  (OPMYJIHMPOBAHUS
TUIIOTE3, aHaM3a M CHHTE3a,
CpaBHEHUS, 00001eHus,
CHCTEMAaTH3alliH, BBISBICHHS
NPUYHMHHO-CJIEICTBEHHBIX
CBsI3€H, IIOWCKa aHaJOTOB,
(GopMyHpOBaHUS BBIBOJIOB)
JUI peLIeHHs MOCTaBIEHHOU
3a7a4i, IpUMEHEHHE
OCHOBHBIX METO/I0B
ITO3HAHMS (mabmronenus,
Hay4YHOT'O HKCIIEPUMEHTA)
JUIE  U3YYCHHS  Pa3JIMIHBIX
CTOPOH XHUMHYECKHX
O00BEKTOB M IMPOLIECCOB, C
KOTOPBIMH BO3HHKAeT
HEOOXOIUMOCTh
CTAJIKUBAThCS B
npodeccuoHaabHOU chepe.

HUcnonk3oBanue
BUOB

M.2. Hcnonb3oBanne
pPa3IMYHBIX MCTOYHUKOB JIJIs
MOJTYYEHHU S XUMHYECKON
uH(popMaIuy, yYMEHHE
OLIEHUTh €€ JOCTOBEPHOCTH
UL JTOCTMIKEHHS XOPOLIUX
pe3yJIbTaTOB B

I.1. CdopmupoBaHHOCTH
OpEJICTaBICHU O  MecTe
XAMHM B COBPEMEHHOM
HAyyHOW KapTHUHE MHDPA,;
MOHMMAHUE POJIM XHUMHUHU B
(dhopMUpOBaHUU KpPYyro3opa H
(GyHKIMOHATLHON
IPaMOTHOCTH 4YeJIOBEKa st
pereHus MIPAKTUICCKHUX
3ajad.

I1.2. Bnanenune
OCHOBOMOJIarafoIuMHU
XUMHUYECKUMM  TIOHSATUSIMHU,
TEOPUSAMH,  3aKOHAMH  H
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MIOJIb30BaHHE
XAMHYECKOM TEPMUHOJIOTUEN
1 CUMBOJIMKOM.

I1.3. Bnagenue OCHOBHBIMHU
METOJaMU Hay4HOTO
MO3HAHUSI, UCTIOIb3YEMBIMU B
XUMHHU: HaOII0CHUEM,
OIIICAHUEM, U3MEpPEHUEM,
SKCTIEPUMEHTOM; yMEHUe
o0OpabaTeiBaTh,  OOBICHSITH
pe3yabTaThl  TPOBEICHHBIX
OIILITOB M JI€NaTh BBIBOJKI;
TOTOBHOCTb U CIIOCOOHOCTH
MIPUMEHSATD METO/IbI
MO3HAHUS TP PEIICHUH
MPaKTHYECKHX 3a]1a4.




npodeccruoHaIbHOHI cdepe.

I1.4. CdopMHupOBaHHOCTH
YMCHUA 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
COOCTBEHHOW TMO3UIIUU TIO
OTHOIICHUIO K XUMHYECKOU
uHpOpMalMK, TOTyYaeMOH
13 Pa3HbIX UCTOYHUKOB.




2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 117
B TOM YHCJIE:
TEOpETUIECKOe 00yueHue (ayAUTOPHOE), U3 HUX 78
pakTUYecKkoe oOydeHune (MPaKkTUYECKUEe 3aHATH) 8
nabopaTtopHbIe pabOTHI 22
CamocrosiTeJIbHasi padoTa odyuyaromerocs (Bcero) 39
B TOM YHCJIE:
Pemenune TeopeTMUeCKMX M OKCHEPUMEHTAJbHBIX 3a/ad 110 29
BOIIPOCAM Kypca XUMHH
Hcnonp30oBaHne KOMIBIOTEPHBIX TEXHOJIOTHUH aisi 00paboTKH U 10
neperadyd XMMHUYEeCKOoW HH(GOpMAalUK M €€ NpPEACTaBICHUS B
pa3IUUHBIX (hopMax
KOHTPOJIbHBIE PAOOTHI 2
B coomeemcmeuu ¢ yuebnvim naamom no umozam | cemecmpa
ammecmayus NPOBOOUMCs 8 (Popme KOHMPOIbHOU padomul.
[TpomexyTrounas atrectanus (B popMe AuddhepeHInPOBaHHOTO

2

3a4era)




2.2. TemaTuuyeckuii IJIaH U cofep:xaHue yueOHou qucuunannbl (YII)

2.2. TemaTnueckuii IJIaH U coep:kanue yueoOHoi guconmmmuasl OY 1. 11 XUMUA

HaunmeHoBaHue Copaepxxanue yueOHOro MaTepuasa, 1a00paTopHbie padoThl, CAMOCTOSITe/IbHAsA padoTa Oo6vem B | Koawl JI, M, IT
pa3iesioB U TeM o0yuarommxcs. yacax pe3yJ1bTaToB,
(¢popmupoBanu
10 KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NpPOrpaMMbl
1 2 3 4
Beenenue MecTo U1 3HaYeHHE OPraHUYECKOM XMMMHU B CHCTEME €CTECTBEHHBIX HaykK. IIpuMeHeHne XuMuuecKux 3/2/1 JI.1.
COCAMHEHMI Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE. M.1.
I1.1.
Conep:xanue yueOHOro MaTepuasa:
HayuHble MeToabl MO3HAHMSI BELIECTB M XMMUYECKUX SIBICHUU. Poib 3KcliepUMEHTa U TEOpUH B 2
XUMHUH. MozienpoBaHuEe XUMUYECKUX MTPOLIECCOB.
Camocmoamenvnaa padoma obyuarwouwuxca: llonbop, aHanmu3 U npeoOpazoBaHHE Y4eOHOIO 1
MaTepuaia, MoAroToBKa COOOILIEHUI Ha TeMbl MO BBIOOPY: XHUMHs Ha CIyKOe >Kele3HOAOPOKHOTO
TpaHcnopTa; XuUMHUYecKas MpoMblluleHHOCTh CaparoBckoil ryOepHuu; @DakTopbl BO3AECHCTBHS
KEJIE3HOJOPOKHOT0 TPAHCIIOPTa Ha IIPUPOLY
Pa3nen 1. O61mas u HeopraHuveckasi XuMms 66/44/22
1.1 OcHoBHBIE Tema Nel.1.1 OcHOBHBIE TOHATHS HEOPTAHUUECKON U 00IIIEeH XUMUH. 2 JI.1.-JL.3
MOHATHUA U 3aKOHBI M.1.,M.2
I.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, XHWMHYECKAasl  pEakUuus, THUIbl XUMHYECKUX PpEaKUUld, XUMHYECKas

opmyua,

JleMoHcTpanuu: Mozeny aTOMOB XUMHYECKUX AJIEMEHTOB. MoJeinH MOJIEKYJ TMPOCTBIX M CIOXHBIX
BemecTB (1mapocrepxkHeBbie W Ctroapra—bpurieba). Koimekius mpocThIX M CIOXKHBIX BEHIECTB
.Hekotopeie BemectBa kommuecTBOM 1 Moib. Mojenb MOJNSPHOTO 0OBeMa Ta30B. 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 obyuarowuxcs: KOHCIIEKT, MOJrOTOBKAa COOOIIEHUH HA TEMBI IO BBIOOPY:
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 XUMUH.

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

Conep:xaHue y4eOHOTO MaTepHAaJa:

ypaBHCHI/ISI XHUMHUYCCKUX pCaKHHfI, KOJWYECTBEHHBIE 3aKOHBI XHMHH. PacdeTHbIe 3aga4yu  Ha
HaXO0XJICHUC OTHOCHUTEIbHOMN MOJ'IGKy.]'IprHOfI MacCChbl, OHNPCACICHUC MacCOBOM JO0JIM XUMHYCCKHUX
9JICMCHTOB B CJIOKHOM BCIICCTBC.

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

Camocmosmenvuas paboma obyyaiowuxcs: KOHCIEKT, pellleHne UHIAUBUAYAIBHBIX YIPAXHEHUN W3
Kypca JeKIUi 10 HEeOpraHMYeCKON XUMUU




1.2.
Iepuoauveckuii
3aKOH H
Hepuoguveckas
cucreMa
XHMHUYECKHX
3jiemeHToB JI.M.
MennesiaeeBa u
CcTpoeHHe aTOMa

Tema Nel.2.1 [lepuoanyeckas cucrema xumuueckux 3nemeHToB /.. MenneneeBa

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,

3HAQUYEHHME 3aKOHAa KaK 3aKoHa O €IWHCTBE W B3aUMOCBS3M XHMHYECKUX DJIEMEHTOB Jif

MaTepUaTMCTUYECKOr0 NOHUMAaHUS IPUPO/IbI M Pa3BUTUS 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.

Camocmosmenvhas paboma obyuarowuxcsa. 3ailOMUHaHUE ydyeOHOro marepuana yuyeOHuk 11 kiacc.

§2, ynp. 1-5 c1p.24, moaroroBka cooOIIeHU Ha TeMbl TI0 BbIOOpY: McTOpus pa3BUTUS XMMHUYECKOMN

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, TL.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 mnpodeccuoOHaNbHO 3HAUMMBIE JJIEMEHTHl cojaepkaHMs. 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.

Camocmosmenvras paboma odyuaowuxcs: [londop, ananus u npeodpazoBanue yaeOHOTO MaTepuana
yuebnuk 11 k. §1-2 ymp. 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.
Camocmosmenvuas paboma obyyaowuxcs. pelIeHue WHIUBHIYaJbHBIX YIPAKHEHHH M3 Kypca
JIEKIIUH 110 HEOPraHUYECKON XUMUHU
1. 3. Ctpoenne Tema Nel.3.1 Tunel XuMHUUECKHX CBS3EH JI.1.-J1.3
BelllecTBA M.1.,M.2
I1.1.- 1.4, IL.6.
Conep:xanue yueOHOro MaTepuasa:
XUMHUEeCKas CBsA3b: KOBAJCHTHAs, G-CBS3b, M-CBA3b, JOHOPHO-AKIIENITOPHAS, UOHHAsA, METaJUIMYecKasl,
BoziopoaHasi. [IoHATHA: 3IEKTPOTPULIATENBHOCTH XUMUYECKUX 3JIEMEHTOB, KOMILJIEKCHBIE COEMHEHNS,)
amop(HbIe BELIECTBA, KPUCTAILIIBI.
[IpodunbHble ¥ TpOQPecCHOHANBHO 3HAYMMbIE HIIEMEHTHl cojepxkaHusd. [longpHOCTh CBS3U H
nosiipHOoCcTh MoJiekynbl. Konnencarus. Tekywects. Bosronka. Kpucrammuzanumsa. CyOnumanus u
necyomuManus. AHOManuu (GU3UIECKUX CBOMCTB BOJIBI.
Camocmosmenvuas paboma obyyarowuxcs: Ilondop, aHanu3 u npeodbpazoBaHue yuyeOHOro MaTepuaa
VYuebnuk. §3-6. Ymp. 7-9 c1p.29, ynp. 6,8 ctp. 37, ynp. 7,8 ctp. 47, ynp.3 crp.54.
Tema Nel.3.2 Tunsl KpUCTAITMYECKUX PELLIETOK JI.1.-JL.3
M.1.,M.2
I1.1.- I1.4, I1.6.

Conep:kanue yuyeOHOro MarepuaJa:
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Tunbel KpUCTAUIMYECKUX PELIETOK: HOHHAS, aTOMHAs, MeETajUIM4yecKas, MOJEKyJsipHas. 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 (uiu kBapia). [Ipubopsl Ha KUAKUX KpUCTAILIAX.

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

Camocmosmenvrasn paboma odyuaowuxcs: Ilondop, ananu3 u npeoOpa3zoBaHue yaeOHOT0 MaTepuara,
peLIEHNE UHAMBHUAYAJIbHBIX YIPAKHEHUN U3 Kypca JIEKIUI 10 HEOPTaHUYECKOW XUMUU

Tema Nel.3.3 ArperatHoe COCTOSIHUE BEIIIECTB

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

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

Hemonctpauuu: OOpa3ubl pa3InyHbIX AUCHEPCHBIX CUCTEM: 3MYJbCHUM, CYCIIEH3UM, aspo3oiieH, reuei
u 3oneil. Koarymsanus. Cunepesuc. Oddext Tunaans.

[IpodunpHbie ¥ podecCHOHaTBbHO 3HAYMMBIE AJIEMEHTHI cojiepkKaHusl. MuHepaabl U TOpHbIE TOPOIbI
KaK MPHUPOJIHBIE CMECU. DMYIbCUM U CyCHEH3UH. 30H (B TOM 4Hcie a’dpo30iu) u reiu. Koarymsmus,
Cunepesuc.

Camocmosmenvhas paboma obyuarowuxcs.: Ilondop, ananu3 u nmpeoOpazoBaHue Y4eOHOTO MaTepuana
Yuebuuk. §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 BelecTBa B NMpUpPOJE, TEXHUKE, ObITy; [1nazma — ueTBepTOe COCTOSAHNUE
BellecTBa; ['pybonucnepcHble CUCTEMBI, UX KiIacCU(UKAIMSA U HMCIOIb30BaHUE B NMPO(heCcCHOHAIBHON
nesTenbHOoCTH; [I[puMeHenre cyclieH3uil U SMyJIbCU B CTPOUTEIILCTBE.

JlaGoparopunas padora Nel «Hucrteie BeniecTBa. J(ucnepcHbIe CUCTEMBD)

JL.1.- 1.4
M.1., M.2

11




IT.1.- I1.6

Camocmosmenvnas paboma odyuaiowuxcsa: AHanu3 u npeoOpa3oBaHue y4deOHOU uHDOpManuu;
YueOuuk. §11,12.

1.4. Boxa.
PacTBOpbI.
DIEeKTPOJIMTHYECK
asi JMCcColHALUsA

Tema Nel.4.1 PacTBopeHune kKak (pU3MKO-XUMHYECKUH 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 BOJIbI, BOJOPOAHBIIN MOKa3aTeNb, KUCIOTHOCTh PACTBOPOB. TEOpHs 3JIEKTPOIUTHIECKOI
JAucconuanuu. SHGKTpOHI/ITLI U HEOJICKTPOJIUTBI, UX TPYIIIIbI. KI/ICJIOTI)I, OCHOBaHMHA, COJIM C TOYKH
3pEHHsI TEOPUH UIEKTPOIUTUYECKON JMCCOLMAIMM, MX HCIOIb30BAHUE B JKEJIE3HOA0POKHOM
xo3siicTBe. Peakumu moHHOro obOmena. ['maponms coseit. [IpakTHueckoe HMCIONB30BaHUE PEAKIHA
HMOHHOI0 0OM€Ha U THJPOJIN3a B TEXHOIOIMYECKHUX IIPOLIEccax KeIe3HOJOPOKHOTO TPAHCIIOPTA.

OnexTponus. Paa ctaHmapTHBIX AJIEKTPOIHBIX MOTEHIMANOB. [Iporecchl, mpoTekarmmue Ha KaTtoae U
aHoJle, UX 3HAYEHHE B IMPAKTUKE KEJIE3HOAOPOXKHBIX 00BEKTOB. 3akoHbl Papanes. AKKyMYIATOPHI:
INPUHIUN UX pabOThl, UX MPUMEHEHHE B TSATOBOM IOJBI)KHOM cocTaBe. [IOHSTHA: rajabBaHOCTETHS,
raJIbBaHOIUIACTHUKA, UX NIPAKTUYECKOE 3HAYCHUE B KEIIE3HOIOPOKHOM XO3SICTBE.

Z[eMOHCTpaI_II/II/Il PaCTBopI/IMOCTL BCIICCTB B BOJC. C06I/IpaHI/Ie ra30B MC€TOJOM BBITCCHCHUA BOIbI.

PactBopenne B Boje cepHOM KHCIOTBI U coned ammoHus. OOpa3ibsl KpUCTAIIOTUIPATOB.
N3roroBneHue rurncoBoil MOBsS3KU. McmblTaHME pacTBOPOB JJIEKTPOJMTOB W HEIIEKTPOJIMTOB HA
MpeAMET JUCCOIMAIMU. 3aBUCUMOCTb CTENEHU 3JIEKTPOJIUTUUECKOW AUCCOLMALIMHN 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 MpodecCHOHAIBHO 3HAYMMBbIE AJIEMEHTHI cojepkaHus. PacTBopeHue 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 €€ yCTpaHeHUs1. MUHepaibHbIe BOJIBI.

Camocmosmenvhas paboma ooyuarowuxcs. AHAIA3 ¥ IpeoOpa3zoBaHre yueOHOH HHGOPMAITIH;
VYuebnuk. §17 Yup. 1-5 ctp.149

JlabGoparopuasi padoraNe2 "HccienoBaHue CBOMCTB AJEKTPOIUTOB. Teopus 3JEKTPOIUTHYECKOM JI.1.-J1.4
nucconuanun"” M.1.,M.2
I1.1.- 11.6
CamocmosmenvHas paboma obyuarowuxca: AHanu3 u npeodpazoBanue yueOHoN nHGopMaIuy;
VYueOuuk. §17. Yop. 6-10 ctp. 150
JlabopaTopHas padora Ne3 "Peaxiiuu nonnoro oomena. ['maponus cosneit"”. J.1.-J1.4
M.1.,M.2
I1.1.- 11.6
CamocmosmenvHasn paboma obyuarowuxca: AHanu3 u npeodpazoBanue yueOHoi nHbopMaIuy;
VYuebnuk. . §18. Yop. 17. Ynp. 3,7 ctp. 155
1.5. IIpakTnueckoe 3ansaTHe Ne2 PemieHue sKcliepUMEHTAIBHBIX 3a7ad 1o teme: Okcuasl. CBoOMCTBa, J.1.-J1.4
Kunacenpukanuss | npuMeHeHue M.1.,M.2
HEOPraHu4ecKux I1.1.- I1.4, IL.6.
COeJMHEHUH U UX
CBOJCTB Copep:xaHue yuedOHOT0 MaTepuaJa:

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

JeMoHcTpannu: B3auMonelcTBue a30THOW M KOHIEHTPUPOBAHHOW CEPHOM KHCIOT C METallIaMH.
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 TpodecCHOHATBFHO 3HAYUMBIE AIEMEHTHI conepkanus. [IpaBuna pazbaBiieHus: CepHOMA
KUCJIOTHL. Vcnosnp30BaHue cepHOW KUCIOTHI B MPOMBIIUICHHOCTH. Enkue menodn, nx Mcroib30BaHHe
B MMPOMBIIIJICHHOCTH. T'amenas m HerameHas HU3BCCTb, UX NPHUMCHCHUC B CTPOUTCIILCTBEC. I'nmic u
anebactp, runcoBanue. Ilonstme o pH pacrtBopa. KucnorHas, mienodnasi, HeWTpambHas cpeja
pacTBOpPOB.

Camocmosmenvhas paboma odoyuarowuxcs: AHanu3 u npeodpazoBanue yueobnor nadopmanuu Kype 1

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

KaK CTPOUTEIbHBIC MAaTEPUAIIBI.

JlabopaTopuas padora Ned4 Kucnorsl. OcHoBanus. CBOMCTBA, MPUMEHEHUS 2 JI.1.-J1.4
M.1.,M.2
I1.1.- 11.6

Camocmosmenvnas paboma odyuarowuxcs: Ilombop, aHanmmM3 W TpeoOpazoBaHue 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
I1.1.- T1.6

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeoOpazoBaHue y4eOHOU 2

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

Tema Nel.5.1 Pemienue skciepuMeHTaIbHBIX M POU3BOACTBEHHBIX 3a71a4. KoHTposiabHas paboTa 2 JI.1.-J1.3
M.1.,M.2

I.1.- I1.4,11.6
Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHanmu3 u mnpeobpazoBaHue ydeOHOMH
nHpopmanuu Yuebnuk §25 ymp. 1,3,6,7 ctp. 204
Hmoz | cemecmpa: MakcumanbHas yueOHast Harpy3ka (Bcero) ol
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O0s3arespHas ayUTOpHas yaeOHast Harpy3Ka (BCero)
MPAaKTUYECKHE PAOOTHI

nabopatopHbie pabOTHI

camocTosTelbHas paboTa

KOHTpOJIbHast paboTa

20

10

17

1.6. XumMunueckue
peakuuu

TemaNel.6.1 Tunbl XUuMUYECKUX pEaKIMH

ConeprxaHue y4eOHOro MaTepuaJa:

Peakuuu coenuueHus, pa3noxeHus, 3aMmenieHus, ooMena. Karanutuueckue peakiuu. OOpaTumbie H
HEOOpaTUMBIE  peakiuu. [ OMOTeHHbIE W TETEPOrCHHBIE pPEAKIHU. OK30TEPMHUECKHE U
sHAOTEepMHUYECKUE peakuu. TernnoBoi 3 ekt XuMudecknx peakuuid. TepMOXUMHUECKHUEe YpaBHEHUS.
OO6paTtumbie U HEOOpaTUMBbIE peaklni. XMMHUECKOE PABHOBECUE U CITIOCOOBI €r0 CMEIICHUS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaknuun: OIpCACICHUC OKHCJIMTEIIbHO-BOCCTAHOBUTEILHOM
PCaKIuu, CTCIICHDb OKHCJICHHA, OKHCJIIMTCIIN, BOCCTAaHOBHUTCIIN, IMpOoLCCChI OKHUCJICHUA n
BOCCTAHOBJICHUS. THIIBI OKHUCIMTEIHFHO-BOCCTAHOBHTEIIHHBIX pCaKHI/Iﬁ. CocraBieHue SJICKTPOHHOI'O
Oananca Inpu COCTaBJICHUHN ypaBHeHPIIZ. 3HaueHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKHI/Iﬁ B
IpuUpoacC U Ha IMPECANPUATUAX )KeJIeBHO,Z[OpO)I(HOfI OoTpaciu.

Hemonctpanuu: [Ipumeps HeoOOpaTUMBIX peaKIMid, UIYIIUX C 0Opa30BaHUEM OCaJKa, Ta3a UM BOJIBI.

[Ipoduneubie U mpodeccnoHalbHO 3HAYMMEBIE DJIEMEHTHI conepkaHus. [loHsTHE 00 3neKTposu3e.
DNEeKTpoNN3 pacIliaBOB. JIEKTPOJU3 PACTBOPOB. JIEKTPOJUTHUYECKOE TMOTYyYEHUE aTFOMHUHUS.
[IpakTueckoe mnpuMeHeHHE dnekTponusa. [ampBaHomnactuka. [anbBaHocterus. PadunHupoBaHue
OBETHhIX MeTauioB. Karamu3. ['OMOreHHble W TeTEpOTreHHblE 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 3ansitue Ne 3 PemieHue 3KCIepUMEHTAIbHBIX 3amad mo Teme: "OKUCIUTEeThHO- 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 XUMUYECKOUM PEAKITUU JI.1.-JL.3

M.1.,M.2

I1.1.- 11.4, I1.6.

Conep:xanue yueOHOro MaTepuasa:

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

XUMHUYECKHUX PEAKINI OT pa3InyHbIX (aKTOPOB: MPUPOABI PEArUPYIOIINX BEUIECTB, X KOHIIEHTPALUH,

TEeMIIEPaTyphl, IOBEPXHOCTH COMPUKOCHOBEHUS M UCIIOJIb30BAHUSI KAaTaIU3aTOPOB.

3aBUCUMOCTb CKOPOCTH PEaKLIMU OT MPUPOJbl pearnpyroliux BellecTB. B3aumoaeicTBue pacTBopoB

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

Mognenp Kunsmero ciaos. 3aBUCHUMOCTb CKOPOCTHM XHUMHUYECKOW pPEaKIUH OT MPUCYTCTBUS

KaTajlu3aTopa Ha MpUMEpE Pa3IokKEHUs MEPOKCHAA BOJAOPOAA C MOMOIIBIO JHOKCHAA MapraHia u

Karaja3pl. Mojenb 3nexTpoiusepa. Mojenb 37eKTpPOIM3HOW BaHHBI JUIsl MOJYYEHHS aTIOMUHUS.

Mopaens KOJIOHHEI CUHTE3a aMMHAaKa.

Camocmosmenvhas paboma ooyuarowuxcs.: Ilondop, aHanu3 u mpeoOpa3zoBaHue yaeOHOH

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

Tema Nel.7.1 Xumusa meramnos. Kopposust metaminoB. MeTonbl 3aliuThl KOHCTPYKIMI TOJIBUKHOTO JI.1.-J1.3

COCTaBa JKEJIE3HOAOPOKHOIO TPAHCIIOPTA M.1.,,M.2
I1.1.- I1.4, I1.6.

16




1.7. MeTamiasl "
HEeMeTaJJIbI

Conep:kanue yuyeOHOro MaTepuaJa:

Mertainbl, X MNOJOXKEHUE B Iepuoanueckoil cucreme snemeHtoB JI.M. MenneneeBa. DieKTpOHHOE
CTPOEHHUE UX aTOMOB. XapaKTepUCTHKa (U3NYECKUX 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, IPOUCXOIAIIUX 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. AJIFOMUHOTEPMHSI.

[IpodmnbHbie ¥ TpodecCHOHATbHO 3HAYMMBIE JJIEMEHTH conepxkaHus. Kopposus MeTayios:
XUMHUYECKasd U BJEKTPOXMMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT YCJIOBHH OKpYyXarolen
cpensl. Kitaccuukamnmsi KOppo3uu METAIIIOB 10 Pa3iIMYHbIM pu3HakaM. CIocoOBI 3aIIUTH METAILIOB
oT Koppo3uu. IIpon3BoACTBO YyyryHa u CTalu.

Camocmosmenvnas paboma ooOyuarowuxcs: Ilombop, aHanmu3 U mnpeoOpazoBaHue yueOHOI
nHpopmanun Yueouuk §20 ymp. 5 ctp. 173 , moaroroBka npe3eHTanuii Ha Temy 1o BbiOopy: Mcropus
MIOJIyYE€HUsI M TPOU3BOJACTBA AIIOMHMHMS. Posb METalsIOB B MCTOPUU YEIOBEUECKON LMBWIN3ALNU.
Hcropuss oTe4eCTBEHHOM YEpHOW MeTaulypruu. MCTopus OTEYECTBEHHOM LBETHOM METaJUTyprHH.
XUMUsl METAJIJIOB B MOEH MpogecCHOHaNbHON AEITeIbHOCTU

Tema Nel.7.2 XuMmusa HEMETAIUIOB

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

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 HemetaninoB. ['openne Hemeramios (cepsl, pocdopa, yris). BeitecHenune
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 NpOayKIMI CHUIMKAaTHOW 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 MPOMBIILIEHHOCTh. [[pOM3BOACTBO CEPHOM KUCTOTBHI.

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeoOpazoBaHue y4eOHOMH 1
nHopmanuu Yuebnuk §21 ymp.6,7 ctp. 179
JlabopaTopHas padora Ne6 Metaisl 2 JL.1.-J1.4
M.1.,M.2
I1.1.- I1.4, I1.6.
CamocmosmenvHas paboma obyuaowuxcs: COCTaBIEHUE CXEM YPAaBHEHUHN peaklui 1
Paznen 2. Oprannyeckasi XuMust 48/32/16
2.1. OcHOBHBIE Tema Ne2.1.1 [TonsiTie 06 OpraHu4YecKUX BELIECTBAaX, UX MPUMEHEHHE Ha JKeJIe3HOM opore 2 JIL.1.-JL.3
MOHSITHSA M.1.,M.2
OpPraHu4YecKoi I1.1.-11.3
XHMHHU U Teopus
cTpoenust Coaep:xanue y4ueOHOro MaTepuasa:
OpraHuvyecKux .
P——- [IpenMer opranmyeckoil XxumMuu. BermiecTtBa opranmdueckne W Heopranmdeckue. CocTaB XMMHUYECKHX

BEIIECTB, 0COOEHHOCTH UX CBOMCTB.

Opranuueckas XUMHUsl — XUMHS COeAMHEHUN yriepoja. OpraHMuecKkue COEIUHEHHUS B IPUPOJE.
CuHTeTHYECKHe OpraHN4YeCKHE BELIECTBA U X MPUMEHEHHUE 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 U mpodeccHOoHATBPHO 3HAUMMBbIE 3J€MEHTHl coaepxaHus. [lonstue o cyOctpare 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

Camocmosmenvuaa paboma odyuarowuxca: llogbop, aHanu3 U npeoOpazoBaHHE Yy4eOHOM
nHpopmanuu Yuebnuk 10 xmacc. §1 ymp. 1-6 ctp.12, moaroroBka cooOIIeHN 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. Knaccudukanys opraHiuecKux BEIeCTB JI.1.-JL.3
M.1.,M.2
IT.1.-T1.3
Conep:xanue yueOHOro Marepuasa:
Teopust XUMHYECKOTO CTPOCHUSI OPraHUYECKUX COeIMHEHNN. OCHOBHBIE TIOJI0KEHUS TEOPUU CTPOCHUS
opranuueckux Bemects A.M. bytiiepoBa. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT XUMUYECKOTO CTPOCHHUS
MOJIEKYJl. 3HAaYeHHE TEeOopuu Xumuueckoro crpoenus. Mzomepus. Knaccuukanus opranmueckux
coenHeHui, peakuuii. DyHKIMOHAIBHBIE TPYIIIIHI.
JleMoHcTpanuuu: Moaenu MoJieKyJl TOMOJIOTOB M U30MEPOB OPraHMYECKUX COEAMHEHUI
[IpodunbHbie U TpodeCcCHOHATBFHO 3HAYMMBIE 3JIEMEHTHI cojepkaHus. CpaBHEHHE KiacCHU(UKAITUH
COEMHEHMH U KJIacCU(UKALUY PEAKINI B HEOPraHNYECKON U OPTaHNYECKON XUMUH.
Camocmosmenvhas paboma odyuarowuxcsa. Yueouuk 10 xmacc. §2 ymp. 1-5,8 crp.22, moaroroska
cooO1eHuit Ha TeMy 110 BeIOOpy: Ku3Hb u nestenbHocTh A.M. byrneposa
2.2. Tema Ne2.2.1 IlpenenbHble yriaeBoAopoabl (AJKaHbl). DKOJIOTHYECKHE MPOOIEMbl MCIOIb30BAHUS JI.1.-J1.3
YraeBogopoabl U | YIJIEBOAOPOIHOIO TOILIABA M.1.,M.2
HX NPUPOJIHBbIC I1.1.- I1.4, I1.6.

19




HCTOYHUKH

Conep:xanue y4ye0OHOro MaTepuaJa:

[Ipenenbusie yraeBogopoas! (Ankansl). CoctaB u ctpoenue. Homenkiarypa u uzomepusi. @uznueckue
cBoiicTBa. XHMMHMUYECKHE CBOWCTBA: M30MEpHU3allUs, TOpPEHHE, KPEKUHI, 3aMElIeHHEe, HEMOJIHOe
OKHCJIeHue, AerujpupoBanue. [lonyyeHue aakaHOB: KaTaJIUTUYECKOE THAPUPOBAHUE, TEPMHUUECKOE
CIIaBlieHHE coJiedd, peakius Bropua. Ilpumenenue. OtnenbHble mpeacTaBuTenu. I[Ipaktuueckoe
3HAYEHHUE AJIKAHOB B JKEJIE3HOJOPOKHOM XO35ICTBE.

Hemonctpauuu: ['openne merana. OTHOIIEHHWE METaHa K pacTBOpaM NepMaHraHata Kajius 1 OpOMHOMN
BOJIC.

Camocmosmenvnas paboma odOyuarowuxcs: Ilombop, aHaimmM3 W TpeoOpazoBaHue yIeOHOM
unpopmanun YuebHuk. §3 ymp.7,8,12 crp.32, moAroroBka COOOIIEHHWI Ha TeMy IO BBIOOpPY:
DKOJIOTMYECKHE aCMEKThl MCIOIb30BAaHUS YIJIEBOJOPOIHOTO ChIpbs. XUMHUS YIIIEBOJOPOIHOTO 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
I1.1.-11.6

Conep:xanue yueOHOro MaTepuasa;

Hemnpenenbusie yrineBomoponsl (Ankensl). CoctaB u crpoeHue. HomeHknaTtypa u u30MepHs.
duznyeckue CBONHCTBA. XHUMHUYECKHME CBOWCTBA: MPHUCOEAMHEHHE TaJOTe€HBOJIOPOJOB, TallOTEHOB,
BOJIOPOJIa, BOJIBI; OKHUCIIEHUE (MSATKOE, YaCTHYHOE, JKECTKOE), TOPESHUHUE, ToJuMepu3anus. MexaHu3m
peakuuu mpucoeaunenus. [IpaBuno MapkoBHukoBa. [lomydeHre amkeHOB: TEPMHUECKUN KPEKHHT
AJIKAHOB, KaTaJIUTHYCCKas ACruapataivsa CIIMPTOB, OTHICIINICHUC TaJIOTCHBOAOPOAOB IIPpU 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 MMPOU3BOJHEBIX B KCJIC3HOAOPOKHOM XO03SICTBE.

Ankanuensl. CoctaB n crpoenue. HomeHnkinarypa u nszomepus. @uznueckue CBOMCTBA. XHMMHUYECKHE
CBOMCTBA:  INIpUCOEAUHEHWEe, 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‘I€CKOG 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.

Camocmosimenvnas paboma obyuarowuxca: llogbop, aHanu3 u npeoOpa3oBaHHe ydeOHOMH
uHpopmanuu Yuebnuk. §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, THUApAaTallMsd, OKHCICHHE, TIopeHue, mnoaumepusauus. [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 1npeodOpazoBaHue yueOHOM
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nHpopmanuu Yueonuk. §6 ymp.4,7 ctp. 51

Tema Ne2.2.4 Apenbl. CocTaB, CTpOCHHE, MOJTYYEHUE

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

Conep:xanue yueOHOro MaTepuaJa;

Apenbl. CoctaB u crtpoenre. Homenknarypa u uzomepus. dusznueckue cBOMCTBA. XUMHUUYECKUE
CBOWMCTBa: 3aMellcHHWE (TaJOTCHHpPOBAHWE, HUTPOBAHUE, CYIb(UPOBAHUE, AITKUIHPOBAHHC);
npucoeAruHeHne (TUApUpOBaHue, TajJoreHupoBanue); okucienue. [lonydenue apeHoB: apomMaTH3aIUs
JIKaHOB, TepMHUYECcKoe aeruapupoBanHue. OTAenbHbIC NpeacTaBuTenu. [IpumeHeHue apeHOB W HX
TOMOJIOTOB Ha MPEANPHUATUSAX JKEIE3HOIOPOKHOTO TPAHCIOPTAa.  TOKCHYHOCTH apOMATHUYECKUX
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 ooOyuarowuxcsa: Ilombop, aHanmu3 U mnpeoOpazoBaHue yueOHOIM
uHpopmanuu Yuebnuk §7 ymp.3,4 ctp. 55

Tema Ne2.2.5 [lpupoansie nctouHuku yrieBoaoponoB. IIpuponnsiii ra3. Hegpts. 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 MecTOpoxaeHus 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 OKpyXarowmed cpenpl NpH
HedTenepepaboTKe U TPAaHCHOPTUPOBKE HE(PTEPOIYKTOB.

[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
KOKCOBaHHUsA, UX MpuMeHeHue. OOJacTM NPUMEHEHUs KAMEHHOIO YIJIsl Ha JKEIe3HOAOPOKHOM
Tpancnopte. [IpoOiaema noaydeHus )KUIKOro TOIIMBA U3 YIJIA.

Hemonctpanuuu: Komnekuus oOpasnos HehTu u HepTenpoaykroB. Komrekuus «KameHHBINH yroiab u
MPOIYKIIHS KOKCOXUMHUYECKOT'O ITPOU3BOJICTBAY.

[IpodunbHbie u TpodecCHOHANFHO 3HAYMMBIE AJIEMEHTHI cojepxaHus. OCHOBHBIC HAIPABICHHS
IIPOMBIIUICHHON mnepepaboTku mpupogHoro rasa. [lomyTHelii HedTsHOW Tra3, ero mnepepaboTKa.
[Iponiecchl MpOMBINIIIEHHON 1epepaboTKu He(TH: KpeKuHT, pudopMuHr. OKTaHOBOE YMCIIO OCH3MHOB
U 1IETAaHOBOE YHUCJIO JU3EJIbHOrO TOIIMBA. KOKCOXMMHUYECKOE IPOU3BOJCTBO M €r0 IPOILYKIIMSL.

Camocmosmenvnas paboma ooOyuarowuxcs: Ilombop, aHanmu3 U mnpeoOpazoBaHue yueOHOIM
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 TormuBa u
CMa30YHBIX Macej, MPHUMEHSEMBIX B JKEJIE3HOJOPOXKHOM Xo3siicTBe. [IpMMeHeHHe OpraHWYeCKHX
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
I1.1.- 1.6

Conep:xaHue y4eOHOTO MaTepHAaJa:

Crouptel. CoctaB u ctpoeHue. HoMmeHknarypa u uzomepus. @usznueckue CBONUCTBA. XUMHUYECKUE
CBOMCTBA: pEAKIMU TMPUCOEANMHEHUsI (IETOYHBIX METAJIOB, TaJOr€HOBOJAOPOIOB, KapOOHOBBIX
KHCIIOT); pEaKIMH OKUCIeHHe (MsIrKoe, TOJHOE), Jerujaparauus (BHYTPUMOIEKYISpHAs U
MEXMOJIeKyisipHasi). [lomydeHue cnupTOB: KaTadUTHYEeCKas  JETHApATallds ajJKeHOB, THAPOJIH3
raJIOT€HIPOU3BOAHBIX, KATAIUTUYECKOE BOCCTAHOBJICHHME AQlbJIETUAOB 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.

MHuoroaromusle cnuptbl. CocTaB, HOMEHKJIATypa, uzomepusd. Pusnueckue CBONWCTBA. XMMHUYECKHE
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. XHMMUYECKHE CBOMCTBA: PEAKLUMHU IPUCOEAMHEHUS (LLEJIOYHBIX METAJJIOB,
Hiesao4ei); peakuuu 3amelneHus (OpoMUpOBaHME, HHUTPOBAHHUE), PEAKLHMU 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[GMOHCTpaLII/II/II Okwucnenue CIIMPTa B aJIbACTUA. KadgecTBeHHEIC PC€akiu Ha MHOTOATOMHBIC CITMPTHI.

PactBoprMocCTh (heHoJa B BOJIC ITpH OOBIUHOM TeMIIepaType U HarpeBaHuH. KauecTBeHHbIE peakuu 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, aHamu3 u mnpeoOpazoBaHue ydeOHOMH
uHpopmanuu Yuebnuk § 9,10. moaroroBka cooOlieHuit Ha TeMy 1o BbIOOpY: MeTaHou: XeMOopHuIus 1
xeMo¢oOus. DTaHO: BeInyaiiiee 01aro U CTpamrHoe 3710. AJKOTOJIU3M H €ro MpoduiIakTHKa

TemaNe2.3.2 Anbieruasl U kapOoHOBBIE KHCIOTHL. CocTaB, CTpoeHHE, KIacCUpUKAIIS

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

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
CIMPTOB, KaTAJIMTUYECKOE NETUAPUPOBAHME IIEPBUYHBIX CHUPTOB. OTIEIBHBIE IPEACTABUTEIH.
[IpakTueckoe 3HaYeHUE aabJCTUI0B U UX IIPOU3BOJHBIX B XKEJIE3HOJOPOKHOM X03sicTBe. [lepeBo3ka
QJIBJIETUIOB 10 XKEJIE3HOM N0POre, MapKUPOBKA IPYy30B.

Kap6onossie kucnotsl. CocraB, cTpoeHue, kiaccudukanus. Homenknarypa u uzomepusi. dusnueckue
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'HIPOIHU3
raJloreH3aMelIeHHBIX YTJIEBOJOPOJOB, BBITECHEHHE U3 COJEHl MHHEpAIbHBIMH KHUCIOTAMH MPH
HarpeBaHuu. OtnenpHble mpencraButTenu. [IpakTuyeckoe 3HaueHUE KapOOHOBBIX KHUCIOT M HX
MPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM Xo3siicTBe. [loHSATHE O CHHTETHYECKHX MOIOLIUX CpEACTBaX.
[TepeBo3ka KapOOHOBBIX KUCIIOT IO KENIE3HOI 1I0pore, MapKHUPOBKa I'PY30B.

JemoncTpanun: Peakuusi cepeOpsitHOTO 3epKaja ajlbACTHUI0OB M TIIOKO3bl. OKHCIIEHHE albIeTH/IOB U
TJIIOKO3BI B KMCIIOTY C ITOMOIIbI0 THipokcuaa meau (I1).

[Ipodpunpubie U TpodecCHOHATEHO 3HAYUMBIE SJIEMEHTHI cojepkanus. Aneranbaerui. [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 pa6ota Ne9 "CpoiicTBa anbAeruI0B U KAPOOHOBBIX KUCIOT"

JL1.-J1.4
M.1., M.2
IL.1.-T1.6

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeoOpazoBaHue ydeOHOMH
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uHpopmanun Yuebnuk. §11,12 ynp.6,7 ctp. 84, ymp. 6,8 ctp.91, moaroroBka cooOIIeHN Ha TeMy IO
BbIOOpY: MypaBbuHas KHCIOTa B IPUPOJIE, HAYKE U MPOU3BOICTBE. icTopus yKcyca.

Tema Ne2.3.4 Cnoxusie 3¢upsl. XKupsl. [lorstue 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: TUAPOK3. [lomydeHne CI0KHBIX A3(UPOB: PEAKIUU STCPUPHKAIIHH.
OtnenpHble pencTaBuTenu. [IpakTruyeckoe 3Ha4eHHUE CIOKHBIX 3(PHUPOB.

Kuper. CocraB, crpoenue, kinaccuukanus. Homenknarypa um mzomepusi. OHU3MUECKUE 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: Komnekuust 3pupHbIx Maces.

[TpodunbHbie U MpodecCHOHATBPHO 3HAYMMBIE 3JIEMEHTHI cofep:kanus. [lnenkooOpasyromue macra.
3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CHHTETHUUYECKHE MOIOIIINE CPE/ICTBA.

Camocmosmenvnas paboma ooyuarowuxcs: Ilogbop, aHamu3 u mnpeoOpa3oBaHue y4eOHOU
uHpopmanun Yuebuuk. §13  ynp.4-12 ctp. 100, moaroroBka cooOuieHUH Ha TeMmy MO 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 Mpoa0BOIBCTBUS 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.- IL.6.
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Conep:kanue yuyeOHOro MaTepuaJa:

YrneBobl, uX Kinaccudukanys (MOHOCAXapHIbl, TUCAXapUIbl, Toaucaxapubl). [Ioko3a — BEecTBo
C JBOMCTBEHHOW (YHKIHUEH — albJETHAOCIUPT. XHWMHUYECKHE CBOWCTBA TJIFOKO3BI: OKHCIICHHE B
TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOUT, CIUpPTOBOE OpoxeHue. [I[puMeHeHHe TITFOKO3bI Ha
OCHOBE CBOICTB.

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

[MpodunsHbie 1 TTPOdECCHOHATHFHO 3HAYMMBIE JJIEMEHTHI CoJepKaHus. MOJIOUHOKHCTIOEe OpoKeHue
moKo3bl.  Kuciaomosnounele mnpoayktel.  CuiocoBaHue KOpMoB. HuTpoBaHue — LIEJUIHOJIO3BI.
[TupokcunuH.

Camocmosmenvnas paboma obOyuarowuxcsa: Ilombop, aHanmu3 U mnpeoOpazoBaHue yueOHOI
nHpopmanun Yuebnuk. §14,15, moaroroBka cooOIeHni Ha TeMy 1O BBIOOPY: YTJIEBOJBI U UX POJIb
B JKUBOU Ipupoje. Pa3zBuTne caxapHoi NpOMBIIIIEHHOCTH B Poccun.

2.4.
A3oTcoaepaxauue
OpraHuYecKue
COCJUHEeHHU.
IHonumepsl

Tema Ne2.4.1 AMuubl. AHUIAH

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 TMPOU3BOAHBIX B KEIIE3HOJIOPOXKHOM Xxo3siicTBe. [lepeBo3ka
aMHUHOB 10 JK€JIE3HOM JIopore, MapKUpPOBKa I'Py30B.

JeMoHcTpanuu: B3anmonelcTBue aMMHMaka M aHUJIMHA C COJIIHOW KHUCIOTOW. Peakuus aHwiMHa ¢
OpOMHOI BOJIOH.
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Camocmosmenvuasa paboma odyuarowuxca: llogbop, aHamu3 W npeoOpazoBaHHe YyueOHOM
nHpopmanuu YueOnuk. §16 ymp.5-7 ctp. 121, moaroroBka cooOIeHunit 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.-II.6

Conep:xanue yueOHOro MaTepuasa:

AwmwuHokuciotel. CoctaB, crpoenme, kinaccubukanus. Homenkiarypa u uzomepus. dusmdeckue
CBOMCTBAa. XMMHYECKHE CBOMCTBA: PEAKIUU TMPUCOCHAUHECHHS (IET0Yel, CIUPTOB, KHUCIOT, CHHTE3
nentuaoB). [lonydeHre aMUHOKUCIOT: THIPOIN3 OEITKOB, 3aMEIICHUE MEXAY (i-TaJOreH3aMeIIeHHBIMU
KapOOHOBBIX KHCJIOT M aMMHAaKOM, B3aHMMOJICUCTBHE albJIETHAOB H ammuaka. OTaenbHbIe
npeacraBuTenu. [IpakTuueckoe 3HaYEHNE AMUHOKHCIIOT.

benku. COCTaB, CTPOCHHC. dusnyeckue cBoMcTBA. XMMHUUYECKHUE CBOMCTBA: pCaKiuu TIruapoJin3a,
ACHATypaluu, KauUCCTBCHHBIC  PCAKIHU. HonyquHe OCIIKOB. OTI[GJII)HI)IG MpeaACTaBUTCIIN.
HpaKTI/I‘leCKOC 3HauYeHHe OEJIKOB M HX IIPOU3BOJHBIX B XKCJIC3HOAOPOIKHOM Xo3sicTBe. benku u
IojJrcaxapubl KaK 6I/IOHOJ'II/IMepBI.

BOJ'IOKHa, ux KHaCCI/I(I)I/IKaHI/IH. HonyquI/Ie BOJIOKOH. OTI[GJ'IBHLIC MMPEACTABUTCIIN XUMHYCCKUX
BOJIOKOH U UX MPUMCHCHUC B JKCIIC3HOJOPOKHOM XO035ICTBE.

JemoHcTpanuu: JlokazaTrenbCTBO Hajduuusgd (PYHKIMOHAJIBHBIX 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: llogbop, aHanu3 u npeoOpa3oBaHHe ydeOHOM
nHpopmanun Yuebnuk. §17 ymp. 10 crp. 134, mnoaroroBka cooOuieHUd Ha TeMy IO BBIOOpY:
3HayeHHe aMUHOKAIPOHOBOM M aMHHOPHAHTOBOM KHCIOT sl OOBEKTOB JKEJIE3HOJOPOKHOTO
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TpaHcnopta. buocunre3 OenkoB. XMMHUYECKHE BOJIOKHA W HMX NPUMEHEHHE Ha JKEJIE3HOIOPOKHOM
TPaHCIOPTE.

Tema Ne2.4.3 [Tonumepst. [1nacTmaccsr 2 JI.1.-JL.3
M.1.,M.2
I1.1.- 1.4, I1.6
Conep:kanue y4yeOHOro MaTepuaJa:
[Tnactmaccel.  IlomydeHue mONMMEpPOB  peakUuedl  MOJMMEPU3AUM U HOJMKOHJCHCAIUH.
TepmorutacTHUHBIE M TEPMOPEAKTUBHBIC TNIACTMACCHI. [IpeacTaBuTeny miacTMacc.
[Ipopunbabie u mpodecCHOHANBHO 3HAYMMBIE O3JEMEHTHI  cojaepkaHus. [lomuBUHHIXIOPHL,
noymrerpadropaTiiieH  (tedion). ®enonoGopMabISTUIHBIE  TUIACTMACCHI. Henmymona.
[TpombITIIIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.
Camocmosmenvnas paboma odOyuarowuxcsa: Ilombop, aHaimM3 W TpeoOpazoBaHue yIeOHOM 1
nHnpopmanuu YueOnuk. §21-22 ymp.5,7,8 crp. 173
Tema Ne2.4.4 T'eHernueckas CBSI3b BAXHEWINMX  KJIACCOB  OPraHUYECKUX  COCIUHEHUU. 2 JI.1.-J1.3
JuddepeHnnpoBaHHbIN 3a4eT M.1.,M.2
I.1.- 1.4, I1.6
Camocmosmenvuas paboma obyyaiowuxcs: AHanu3 U npeodpazoBaHue yueOHOW HHPOpMALIUU
Hmoz || cemecmpa: MakcumanbHas yueOHas Harpyska (Bcero) 66
O0s3aresbHas ayJUTOpHas ydeOHas Harpy3Ka (Bcero) 44
MpaKTH4eCKHe padboThl 4
nmabopaTopHbIE PabOTHI 12
camocTosTeNbHas paboTa 22
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nudepeHITMPOBaHHBIN 3a4eT 2
Hroro: MakcumainbHas yueOHast Harpy3ka (BCero) 117
O0s3atesbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 78
MPAaKTUYECKHE PaOOTHI 8
nabopatopHbie pabOTHI 22
camocCTosTeNIbHas paboTa 39
KOHTpOJIbHast 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 HATHYMHU
cjieaylonue cnenuajabHble MOMeleHus :

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

VYuebHas IUCHMIUIMHA peaju3yercss B ydeOHOM maboparopum Ne2303 «Xumus u

OHOJIOTUS.
Obopyodosanue yuebHo2o kabunema:

1. IlocamouHble MecTa IO KOJIMYECTBY 00yUarOIIMXCS.

2. PaGouee mecTo mpernogaBaTes.

3.Bechl ananmutraeckue (1 mr.).

4. XumMuueckas mocyja.

5. Mogenu KpucCTalUIMUYeCKUX pemeTokK. (3 mr)

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

7.Ha6op Ne3 BC «IIlenoum».

8. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

9. Habop nHAMKATOpPOB.

10. Habop nnakaToB Mo HEOPraHMYECKONH U OPraHMYECKOH XUMUH.

Texuuueckue cpedcmea 00yUeHUs:.

-TB

- BUJICOMAarHUTO(HOH

- KOMIIBIOTEP

Ayouosusyanvusie cpedcmea oOy4enuss:
1. DVD Oprannueckas xumus. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoa0poaoB. CupTel U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacts 3. Anpaerujpl U KapOoOHOBBIE KHUCIOTHI. CIlI0KHBIE
a¢upsl. Kupsl. 20 omnbitoB, 40 MUHYT..
3. DVD Oprannueckas xumust. Yacts 4. YrneBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconepixaliue opraHuyeckue BellecTBa. benku.
CuHTeTHYeCKHE BBICOKOMOJIEKYJIIIpHBIE BemecTBa. 20 onbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XxumMudeckuii akcnepumeHT» 150 MUHYT.
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3.2. UnopmanmonHoe obecnevyeHne peaau3anun NporpaMmmbl
3.2.1. IleyaTHble U3AaAHUA
1. Ta6puensta O.C. Xumus. 10 xnacc. bazosiii ypoBenb: yueoHuk / O.C. I'abpuensiH. — 7-¢
u3., ctepeoturl.- M.: JIpoda, 2019.- 191. [1] c.: n.
2. I'abpuemnsn O.C. Xumus. 11 knacce. bazoseiit ypoBens: yueonuk/ O.C. ['abpuensn.— 6-¢ uzg.,
crepeotnrt.- M.: [Ipocda, 2019.- 223., [1] c.: un
3 Kypc neknwmii yae6no nucrurmumabl OY 1. 11 Xumus (o01mas u HeopraHudeckas XHMHEsI) BCeX
JUIS CTIeNMANIbHOCTEH, 55¢., mpuiiokeHus, pUCyHKH. Paspaborumk: Kyseiikuna 3.B., k.a.H.,
npenojaBaresib Bohiciield kBanupukarmonHo kareropuu (ummana CamI VIIC B 1. Capartose,
2017 r.
4. Kypc neknuii yueOnoit mucrmmummabl OV, 11 Xumusa (opraHudeckass XUMHUs) BCEX IS
cnenuanbHoctei, 121 c., mpunoxkenusi, pucyHku. Pazpabotuuk: Kyzelikuna 3.B., k.IL.H.,
npenoAaBarens Bbiciied kBanudukanuonHoit kareropun ¢unnana CamI'VIIC B r. Capatoge,
2018 1.
JOINOJIHUTEJIBHO:
3.2.2. DJIeKTPOHHBIE U31aHUS (3JIEKTPOHHBIE PeCypChl)
1. Cupotkun O.C. Xumus: ydebnuk / O.C.Cupotkun , P.O.Cupotkun .-Mocksa: KHOPYC
,2019.-364c¢. Pexxum noctyma: http:// www.book.ru
2. 3amaud U ynpaxXHeHHs 1o obmieit xumuu : yueoHoe nmocodue / H.JL.I muuka.- usn. crep.-M.:
KHOPYC ,2019.-240c¢. Pexxum gocryma: http:// www.book.ru
3. OOO Hayunas snexkTpoHHas OuGimoreka [DnekTpoHHBIH pecypc]: M., 2019 — Pexum
nocryma: http:// www.elibrary.ru
3.2.3 UnTepHET — pecypchl:
1. EnuHas KoyuteKimsi HU(POBBIX 00pa30BaTeNibHBIX pecypcoB - Pexxum mocrtyna: http://school-
collection.edu.ru/
2. DnexTpoHHast Bepcusi razersl "Xummua' npuioxkeHne K m3naHuio «llepBoe  ceHTIOps» -
Pexxum nmoctyna: http://him.1september.ru/
3. Xumnueckuii ¢dakynprer MI'Y um. M. B. JlomoHocoBa [DnekTpoHHBINH pecypc]: cepBep
XxuMuyeckoro ¢axynabrera Moc. roc. yH-ra uMm. M. B. JlomonocoBa. - M., 2019- - Pexum
noctyma: http://www.chem.msu.su/rus/weldept.html
4. EcrecTBeHHOHAay4YHBIH OOpa30BaTENBbHBIA MOPTAT [DIEKTpOHHBIM pecypc] / MwuH-BO
obpazoBanuss u Hayku Poc. ®emepanuu. - M. ; CII6., 2019. - Pexum pocryma:

http://www.en.edu.ru, cBOOOTHBII
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5. [Inardopma Zoom 1j1si MpOBEICHUS OHJIAMH-3aHATHN M BHI€O-KOH(DEepeHIINA. [ DIeKTpOHHBIN

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

6. DIieKTpoHHas

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

nH(POPMAIMOHHO-00pazoBaTeIbHAas

cpena

Ha miatgopme Moodle.

3.3 HporpaMMa obecneyeHa HCO6XOI[I/IMBIM KOMIIJICKTOM JIMICH3WMOHHOI'O IIPOrpaMMHOI0

obecrieueHus.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM

JUCHUIINHBI

Pe3yabTaTnl 00yyenust \

Kpurepuu ouenku

MeTtoabl OlIEHKH

IlepeyeHb JMYHOCTHBIX Pe3yJIbTATOB, 0CBAMBAaEMbIX B
paMKax IUCHHIINHBI:

JI.L1. YysctBo ropmoct u |MiumroctpupoBaHue Ha
YBAXKCHUA K  HCTOPUM U |fpuMepax  CTAHOBJIEHUE U
JIOCTHKEHIAM OTEYECTBEHHOM |5p6 0110 OpraHIIEcKOil
XUMUYECKON HAYKHU.
XUMUU KaK HayKH Ha
Pa3IUYHBIX HUCTOPUYECKHUX
JTarnax ee pa3BUTHUs
J1.2. I'oTroBHOCTH K |Hcnons3oBaHue METOJIOB
IIPOJIOJDKCHUIO 00PA30BaHMUsS M |HayqHOTO MO3HAHMS pu
TTOBBIIHCHHA KBATMQUKAUMH B | prironermn MPOEKTOB |
n30paHHON
. y4eOHO-UCCIIeIOBATENbCKIX
npodeccuoHaIbHON .
JESITEIBHOCTH U 00BeKTHBHOE S0/ @ 1 1O H3YICHHIO CBOUCTS,
OCO3HaHHME POJM XUMHUYECKHX croco0os HOJTyqCHUA u
KOMIIETEHIIUH B 3TOM. pacno3HaBaHUs
HEOPTraHUYECKUX "
OpTraHUYECKUX BEIIECTB
JI.3. VMmeHue WCIONB30BATE |YCTaHOBIEHUE B3aNMMOCBSI3H

IOOCTHKEHUS COBPEMEHHOM
XUMUYECKOU HayKu u
XUMUYECKUX TEXHOJIOTHMA IS
MOBBIIIEHUSI ~ COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHUSA
B BbIOpaHHOM
npodeCCHOHATBHON
JIeATEITbHOCTH.

MeXIy (akTaMM U TeOopHeH,
NPUYMHON M CIEJCTBUEM IpHU

aHanuse MPOOJIEMHBIX
cuTyaniii ¥ 00OCHOBaHUH
MPUHUMAEMBIX  peIIeHUH Ha

OCHOBE XMMHYECKUX 3HAHUHN

- BxoaHo#1 KOHTpOJIBL

- ITonGop, aHaAIN3 u
npeoOpa3oBaHue y4eOHOT0
MaTepuaia

-YcTHBINA 0onpoc

- 3acnymmuBaHHe COOOUICHHIA
U OLIEHKA VX IOJTOTOBKHU.

- IIpopaboTka MaTepuanos
Kypca JEeKIU 1Mo
HEOPraHWYECKOW XUMUMU.

- [IpocmoTp npe3eHTanmii u
OII€HKAa UX IIOATIOTOBKH.
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JI.4. OOmamanne HaBBIKAMU
6e3omacHoi paboTHI BO BpeMs
IIPOEKTHO-KCCIICI0BATEIbCKOM

u JKCIIEPUMEHTAIBHON
JESITeIbHOCTH, npu
UCTIOJIb30BaHUHU
71a60paTOPHOTO
000pyI0BaHUs

Brmonaenue XHUMHUYCCKOI'O

OKCIICPUMCHTA 110

pacClio3HaBaHUIO U IOJYUYCHUIO

HCOPraHN4YCCKUX n
OpraHU4Y€CKUX BC€IICCTB,
OTHOCAIOMUXCA K  Pa3JIMYHbIM
KJlacCaM COGHHHeHHﬁ, B

COOTBETCTBUM C TpaBHJIAMH M
npuemMamMu 0e30macHON paboThI
C XUMHWYCECKHUMHN BEIIECCTBAMHU U
1a00paTOPHBIM
obopymoBaHueM

Ilepeyenb MeTanpeaMeTHBIX Pe3y/JbTATOB, 0CBAUBAeMbIX B
paMKax IMCUMIINHBI:

M.1. Hcnonp3oBanue
Ppa3InYHBIX BUIOB
[103HABATEIILHON

JIEATEIbHOCTH M OCHOBHBIX
MHTEIJICKTYaIbHBIX OMeparuit
(mocTaHOBKHU 3a/1a4H,
dbopMynupoBaHUsS ~ THUIOTE3,
aHanu3a u CHHTE3a,
CpaBHEHUS, 000011IeH S,
CHCTEMATHU3AIlUH, BBISIBIICHUS
MPUYHMHHO-CIICACTBEHHBIX
CBsA3€H, TIOHMCKA aHaJIOrOB,
dbopMynUpOBaHUS  BBIBOJOB)
JUIL PEUIEeHUs TOCTAaBICHHON
3a7a4H, MPUMEHEHUE
OCHOBHBIX METOJOB IO3HAHMS
(HabmroieHusl, Hay4HOT'0
AKCIIEPUMEHTA) JUISl U3YUYCHUS
pa3IMYHBIX CTOPOH
XAMHYECKUX  OOBEKTOB U
MpOILIECCOB, C  KOTOPBIMHU
BO3HMKACT  HEOOXOIMMOCTH
CTaJIKUBAThCS B
npodeccuoHaIbHOM chepe.

OOpsicHeHHEe  NpPUPOABI U
Croco0oB oOpazoBaHus
XUMHYECKON CBSI3H:
KOBAJICHTHON (nomsipHOA,
HEMOJIIPHON), HMOHHOM,

METAJUTNYECKOM, BOJOPOAHON —

C OCIJIBIO ONpCACIICHUA
XUMHYECKOU AKTUBHOCTH
BCIICCTB

- 3aniloMHHaHue y4eOHOro
marepuana

- [IpopaboTka maTepuana
Kypca JeKUU 110
HEOPraHWYECKOW XUMUU

- [Ton6op, aHaIn3 u
npeoOpa3oBaHue y4eOHOT0
marepuaa

- BusyanbHas onenka
MPAKTUYECKON pabOThI

- BusyanpHas ornieHka
BBIIIOJIHECHUS
WHJVBHTyAJIbHBIX
YIPAKHEHU.

- BuzyanibHas oneHka
CaMOCTOSITENIbHOM pabOTHI.

- BusyanbHas onenka
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M.2. Hcnons3zoBanue
Pa3IMYHBIX UCTOYHHKOB JUJIS
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 XMMHUUYECKUX 3HAHUM

nabopaTopHOil paboOTHI

Ilepeyenb mnpeaMeTHBIX Pe3yJbTATOB,

PaMKax JTHCHUIIIMHBI:

ocBauBaceMbIX B

IT.1. CdopmMupoBaHHOCTH
IOpEJCTaBICHU O  MecTe
XUMHHU B COBPEMEHHOM
HAyYyHOM  KapTUHE  MHDA,;
NOHMMAaHHE pPOJIH XHMHU B
bopMHpOBaHUU Kpyrozopa u
(GyHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBeKa JUIs
peteHus MPAKTUIECKUX
3azad.

WnmoctpupoBanue Ha

IpuMepax  CTAaHOBJICHUE U
9BOJIIOLUIO
XUMUU

PAa3JIMIHBIX

OpraHUYeCKON

HayKH
HCTOPUYECKUX

Kak Ha

JTallax €€ pa3BUTUA

-IlonGop, ananus u
npeoOpa3zoBaHue yueOHOU
uHpopmauu

- [IpopabGoTka matepuaaoB
Kypca JEeKIU 1Mo
HEOPraHMYECKON XUMUH.

- BusyanbHas onenka
MIPAKTHYECKUX U
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I1.2. Bnanenune
OCHOBOIIOJIAraroIIMMH1
XHUMHUYECKHUMU MOHSATHIMH,
TEOPUSIMH, 3aKOHaAMH Hu
3aKOHOMEPHOCTSIMU;
YBEpPEHHOE IIOJIE30BaHHUE
XUMHYECKOM TEPMUHOJIOTHEN
1 CUMBOJIMKOM.

[Tonumanue (buznuecKoro

CMbICIIa [Tepuoanueckoro

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, IPUMEHSISA
MOJIOKEHUSA OCHOBHBIX
XUMHYECKUX TEOPUI:
XAMHYECKOTO CTPOCHUS
OPraHUYECKUX COEMHEHUI
A.M. bytneposa, CTPOCHUSA
aTomMa, XHUMHYECKOW  CBSI3H,
3EKTPOJIUTUYECKON
JUCCOIMAIUU KHUCJIOT u
OCHOBAaHUI

I1.3. BnaneHue oOcCHOBHbIMM |BbImonHeHue XUMHUYECKOTO

METOAaMH HAyYHOTO |3KCrIepUMEHTa o

IIO3HaHUA, I/ICHOJIL3yeMBIMI/I B
XHUMHH: HaOJIIOIEHUEM,
OIMIKUCaHUEM, I/I3MepeHI/IeM,
IKCIIEPUMEHTOM,; yMEHUE
00pabaThIBaTh, OOBSACHSTH
pe3ysbTaThI TIPOBE/ICHHBIX
OIIBITOB MW [JAC€JaThb BBIBOJBI,
FOTOBHOCTh H CIIOCOOHOCTH
HpI/IMCHXTB METOABI ITO3HAHUSA
NPU PEIICHUU TPAKTHYSCKUX

pacCiio3HaBaHUIO W IOJYUYCHHUIO

HCOPraHN4YCCKUX n
OpraHU4YCCKUX BC€IICCTB,
OTHOCAINIUXCA K  Ppa3jIndHbIM
Kj1accaM COG,HHHCHHﬁ, B

COOTBETCTBUM C MpaBUIAMU U
npueMamu Oe3ornacHoi paboTbl
C XMMUYECKUMHU BEIIEeCTBAMH U

1a00paTOpPHBIM
3ajad.
o0opyoBaHUEM
I1.4. CdopmupoBannocts |[IpoBenenne  pacyetoB  Ha
ymeHus AaBaTh |ocHOBE XMMHUYECKHUX (opMyn u
KOJMYECTBEHHbIE ONEHKH W |ynapyenyii peakiii: pacueThl
NPOM3BOIUTH  pacueTsl 1O .
MaccoBOM J0JIN (macchr)
XUMHYECKHM  dopMylnaM |
yPABHCHISM. XMMHUYECKOTO COETUHEHHS B
CMecH; pacueTbl Macchl
(oOBbeMma, KOJINYECTBA

BEIIECTBA) MPOIYKTOB PEAKIINH,
€CJIIM OJHO W3 BEIECTB JAHO B
N30BITKE

(umeer mpuMecH);

71a00paTOPHBIX PadoOT.

- BusyanbpHas oneHKa UTOrOBOM

KOHTPOJIbHON paboOTHI.

-Brimonnnenue 3aJaHud
MUChEMEHHOU hopme

B
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pacdeTsl MacCOBOM 158105

00BEMHOIT JIOJIA BBIXOJ1a
MPOAYKTa peaxiuu oT
TEOPETUUCCKU BO3MOYKHOTO;
pacueThbl 00BEMHBIX
OTHOILIEHUH rasoB npu

XUMHYCCKUX pCaKIUAX

I1.5. Brnagenue mnpaBuiIaMu
TEXHUKA O€30MaCHOCTH IMpH
HCIOJB30BAHUN XUMHYECKHX
BEIIECTB.

Bianenune IIpaBUIaMU
Oe3zomacHOro  oOpamieHust ¢
EIKMMHU, 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
M3YYCHHBIX KJIACCOB C IICIIBIO
X uIeHTU(DUKAIUA |
00BsACHEHUS obnactu
MIPUMEHCHUS
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