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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOTPAMMEBI YUEBHOM
TACIATITAHBI

OVY /. 11 XUMUs

1.1. Mecro MCHUIUVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccCHoOHATILHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebHas qUCUUIUIMHA «XHUMUS» OCBAaUBAETCS HA 0a30BOM YPOBHE OTHOCHUTCS K y4eOHBIM
JUCIUIUIMHAM IO BBIOOPY M3 00s3aTeNbHBIX MpeIMEeTHBIX oOinactel «EcTecTBeHHBbIE HAYKU» U
ABIIIETCS. COCTaBHOW YacCThIO 00I1€00pa30BaTENbHOIO IMKJIA OCHOBHOW 00Opa3oBaTeNnbHOM
nporpammbl B cootBerctBUM ¢ DPI'OC  CIIO mnmo  cmenumansHoct — 13.02.07
DnexkTpocHabkenre (Mo  oTpacisaM)  (GKEIE3HOAOPOKHBIM  TpaHCHOpT) (YTB. IMPHKA30M
MunucrepcrBa oopazoBanus u Hayku PD ot 14.12.2017 r. Nel1216).

Pabouas mporpamMMa y4eOHOW JHUCHIUIUIMHBI pa3paboTaHa Ha OCHOBE (eaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIapTa cpefaHero obmiero obpa3oBaHus (YTB.

npukazoM MuHKCcTepcTBa 00pasoBanus U Hayku PD ot 17.05.2012 r. Ne413).

1.2. Heap u niiaHupyeMble pe3yJibTaTbl 0CBOCHHUS IMCHHUIIJIMHbI:

Hemn wm 3agaum: OCHOBHOW MLENBIO M3Yy4EHUS Kypca SBISETCS HOJAIOTOBKAa K
BBIMIOJTHEHUIO Pa3IMYHBIX 33JJaHUIl 110 XMUMHHU, C OAHOM CTOPOHBI, U (HOPMUPOBAHHE YMEHUH U
HaBBIKOB DPACKpbIBaTh Ha IMPHUMEpax pPoJib XMMUU B (OPMHPOBAHUU COBPEMEHHOW Hay4dHOH
KapTHHBI MUPA U B IPAKTUYECKOH JI€ATEIILHOCTH YeJIOBEKa — C IPYToil.

3agauu:

- cucrteMaru3aiusa YK€ HMCIOMIUXCA Yy CTYACHTOB 3HAaHUHA TI0 TCOpHUU XUMHHU, HUX
aKTyaJln3alks, yTOUYHEHNE IOHUMAaHUs OTJIEIbHBIX TEPMUHOB U IOHATHUI;

- (opMupoBaHHE YMEHHS CAMOCTOSATENBHO OOBACHATH MPHUPOTY U  CHOCOOBI
00pa3oBaHusi XUMHUYECKOU CBSI3H;

- I[ZU'IBHGﬁIHGG (pOpMI/IpOBaHI/Ie HaBbIKa YCTaHABJIMWBATb T'CHCTHYCCKYIO CBA3b MCXKIY
KJJacCaMl HEOPraHWYEeCKMX M OpPraHMYeCKUX BEIIEeCTB JUIsi OOOCHOBaHMS MPUHLUIHAILHON
BO3MO>KHOCTH TIOJIy4E€HUsI HEOPTaHUUYECKUX U OPraHMUYECKUX COEAMHEHUH 3aJaHHOTIO COCTaBa U
CTPOCHHS,

- o0yyeHHe CaMOCTOSITETbHOM apryMEHTHPOBAHHOM B3aMMOCBSI3M MEXAY (hakTamMu U
TEOpHEW, MPUUYMHOW U CJIEACTBUEM IIPH aHAIW3e NpPOOJEMHBIX CHTyallMd M OOOCHOBAaHHH
IIPUHUMAEMBIX PEILICHUI Ha OCHOBE XMMUYECKHUX 3HAHUM;

- cozieiicTBrE B 001acTH MPOoheCCHOHATBHOTO CAMOPA3BUTHS.



[Iporpamma kypca «XuMHsS» TpHU3BaHA OO0ECHEYUTh OoJjiee BBICOKUM YpPOBEHB

XAMHUYECKOHN IMOJITOTOBKH.
Conepsxanre 00y4eHUs OPUEHTUPOBAHO HA PA3BUTHE JUYHOCTU CTYJIEHTA, BOCIIUTAHUE
KyJbTYPHOTO 4YEJOBEKa, BIAJACIONIET0 METOJaMH HAy4YHOrO0 MO3HAHMS:

aHajgu3, CHHTE3,

MOACIINPOBAHUEC XUMHNUYCCKHX MpoueccoB u SIBIICHHUI — IIpu  PpCIICHHUUN yqe6H0-

UCCIIEIOBATEIbCKUX 3a/1a4 TI0 M3YYEHHUIO CBOMCTB, CIIOCOOOB IOJYYEHHUS W paclo3HABaHHA
OpPTaHMYECKUX BEIIECTB, CIOCOOHOTO BHIPaXXaTh CBOM MBICITH M YyBCTBA B YCTHOW U TUCHMEHHON
dbopme, coOIFOAATh STHUECKUE HOPMBI OOIIICHUS.

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 TEXHOJOTUH st
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.
pas3InYHbIX
II03HABATEIILHON
NEeSATEIbHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX
ornepauui (mocTaHOBKH
3agaud,  (OPMYJIHUPOBAHUS
TUIIOTE3, aHaJu3a U CHHTE3a,
CpaBHEHUS, 00001eHus,
CUCTEMaTHU3allui, BbISBICHUS
NPUYHMHHO-CJIEICTBEHHBIX
CBsi3el, IIOMCKAa AaHaJOIOB,
(GopMyHpOBaHUS BBIBOJIOB)
JUI peLIeHHs MOCTaBIEHHOU
3a7a4i, IpUMEHEHHE
OCHOBHBIX METO/I0B
ITO3HAHMS (mabmronenus,
Hay4YHOT'O HKCIEPUMEHTA)
JUIE  U3YYCHHS  Pa3JIMIHBIX
CTOPOH XUMHUYECKHX
O00BEKTOB M IMPOLIECCOB, C
KOTOPBIMH BO3HHKAeT
HEOOXOIUMOCTh
CTAJIKUBAThCS B
npodeccuoHaIbHOMI 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
HAy4yHOW KapTHHE MHUDA;
MOHMMAHUE POJIM XHUMHUHU B
(dhopMUpOBaHUU KpPYyro3opa H
(GyHKIMOHATLHON
IPaMOTHOCTH 4YeJIOBEKa st
pereHus MIPAKTUICCKHIX
3ajad.

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

I1.3. Bnagenue OCHOBHBIMHU
METOJaMU Hay4HOTO
MO3HAHUSI, UCTIOIb3YEMBIMU B
XUMHHU: HaOII0CHUEM,
OIIMCAHHEM, 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 80
B TOM YHUCIIE:

1. rteopernueckoe o0y4yeHue (ayAUTOPHOE), U3 HUX: 78
[TpakTuyeckoe oOyueHue (MpaKTUYECKUE 3aHSATHS) 8
nabopaTopHbIe pabOTHI 22
KOHTPOJIbHBIE pabOTHI 2
B coomeemcmeuu c yuebnvim naanom no umozam | cemecmpa
ammecmayus NPOBOOUMCs 8 (Popme KOHMPOIbHOU padbomul.

2. TlpomexyrouHas aTtectaius (B popme )

QG GepeHIIMPOBAHHOTO 3a4€Ta)




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 pe3yJIbTaToB,
(¢popmupoBanu
10 KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NpPOrpaMMbl
1 2 3 4
Beenenue MecTo 1 3HaYeHNE OPraHNYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK. [[puMeHeHnE XUMUYECKUX 2 JLL1.
COeIMHEHUH HA JKeNE3HOI0POKHOM TPAHCIIOPTE. M.L
I1.1.
Conep:xanue yueOHOro MaTepuasa:
HayuHble MeToabl MO3HAHMSI BELIECTB M XMMUYECKUX SIBICHUU. Poib 3KcliepUMEHTa U TEOpUH B 2
XUMHUH. MoziepoBaHNE XUMUYECKUX MTPOLIECCOB.
Paszpen 1. O0mass M Heopranmyeckasi XUMHs 44
1.1 OcHOBHBIE Tema Nel.1.1 OcHOBHBIC TOHSATHSI HEOPTAaHUYECKON U OOIIEH XUMHH. 2 JI.1.-J1.3
MOHATHUSA U 3aKOHBI M.1.,M.2
IT.1.-1L.3

Conep:xaHue y4eOHOTO MaTepHAaJa:

KpaTKI/Iﬁ 0630p OCHOBHBIX ITOHSTHH: XHUMH4, BCUICCTBO, AJUIOTPOIIUA, aTOM, MacCa aToMa, XUMHYSCKUM
OJICMCHT, MOJICKYJa, MOJICKYJISApHasA Macca, MOJIb, MOJIIpHasA Macca, SIBJICHUC (bHSH‘IeCKOG n
XHUMHUYCCKOC, BAJICHTHOCTb, XHWMHYCCKas pcaKknusd, THUIBI XUMHUYCCKUX peaKL{HfI, XUMHUYCCKas

hopmyua,




I[eMOHCTpaI_II/II/I: MOIICJII/I ATOMOB XHUMHYECCKHUX 3JIICMCHTOB. MOI[GJII/I MOJICKYJI IMPOCTBIX U CIIOKHBIX
BemecTB (mapocrepxHeBbie u Crioapra—Dbpurieda). Kosuiekiust mpocThIX M CIIOKHBIX BEIIESCTB
.Hekotopeie BemiecTBa KonmuuecTBOM 1 Mojb. Mojenb MOJIIPHOrO 00beMa TIa30B. AJLIOTPOIHSI
docdopa, KHUCIOPOa, OJIOBA.

[TpodwuibHbIe U MPOGECCHOHATFHO 3HAYMMBIC 3JIEMEHTBI COJIEpXKaHHS. AJUIOTPOITHbIE MOAU(DUKAIIIH
yriepoa (anmas, rpadur), Kucioposa (KUCIopo, 030H), 0JIoBa (cepoe 1 O6e10e OJI0BO).

Tema Ne 1.1.2 OcHOBHBIE 3aKOHBI HEOPTAaHUYECKON M 00IIeH XUMUU. JI.1.- J1.3
M.1.,M.2
I.1.-1L.3
Coaepixanue yueOHOTro MaTepuaJa:
YpaBHeHHs] XMMHUYECKUX peEaKIuil, KOJIUYECTBEHHbIE 3aKOHbl XWUMHUHU. PacdeTHble 3agaun Ha
HAXOXXJCHHE OTHOCHTEIBHOM MOJICKYIIIPHOH MaccChl, ONpEAETICHHEe MAacCOBOW JIOJMM XHMHYECKUX
3JIEMEHTOB B CJIO’KHOM BEILIECTBE.
[IpodwmnbHble W TPOQECcCHOHATHHO 3HAYMMBIE AJIEMEHTHI coaep)kaHus. [loHSATHE O XUMHUYECKOU
TEXHOJIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.
1.2. Tema Nel.2.1 Tlepuoanueckas cucremMa xumuueckux snemeHToB J.U. Menneneena JI.1.-JL.3
Iepuoanueckmii M.1.,M.2
3AKOH H I.1.-1L.3
Hepnoamieckast [ Copepxanne yaednoro marepuania:
cucremMa
XHMAYECKHX [Tepuoanueckuii 3aK0H U 0030p MEPUOINUECKON CHCTEMBbI XuMHuueckux anemenToB J[.M. Menneneena,

3jemeHToB JI.M.
MenneiaeeBa u
CTpPOEeHHE aToMa

3HAaUGHHE 3aKOHa KaK 3akoHa O E€JUHCTBE M B3aHMOCBSI3U XHMMHUECKHUX DJIEMEHTOB s
MATepPHATMCTUYECKOTO TOHUMAaHUS MPUPObI U Pa3BUTUSA HAYKU: 3aKOHOMEPHOCTh U3MEHEHUS CBOMCTB
3JIEMEHTOB M HMX COEAMHEHUM B MpeAenax CPYMNIbl, NMEpUOJa, MOHU3ALMSA, CPOJACTBO K DIIEKTPOHY.
OU3NYECKU CMBICT NEPUOAUMYHOCTH. [IpuMEeHeHHe 3aKOHOB XMMHU Ha KEIE€3HOAOPOKHOM
TpaHCHOPTE.




Tema Nel.2.2 CrpoeHue atoma

JI.1.-J1.3

M.1.,,M.2
I1.1.- I1.4, IL.6.
Conep:kanue yuyeOHOIro MaTepuaJa:
Crpoenue aroma: aToMHass mozenb Pesepdopna, 3apsa siapa, MOpAIKOBBIM HOMEp, pachpeleieHue
3JICKTPOHOB B aTOMax IO HEPreTHYECKUM YPOBHSIM, KBaHTOBBIC uucia. [IpencraBienue o s-, p-, d- u
f-anemenrax.
Hemonctpanuu: Pazmuunbie dopmbl [lepuoawdeckoit cucTeMbl XHMHUYECKHX 23jieMeHToB J[. U.
MenpeneeBa. JJlunamuueckue Tabnuibl A1 MojenupoBanus [lepuonnyeckoil cucteMbl. DaeKTpU3aLMs
TeJI U UX B3aUMOJICHCTBHUE.
[IpodpuneHbie u mnpodeccHOHANBbHO 3HAYMMBIE JJIEMEHTHI CcoAepkKaHus. PaalOaKTUBHOCTD.
Hcnonbs3oBanne paanoaKTUBHBIX M30TOMOB B TEXHUUYECKHUX IEJsIX. PEHTr€HOBCKOE M3Jy4yeHUE M €ro
WCIIOJIb30BAaHUE B TEXHUKE U MeauUMHE. MoenupoBaHue Kak METOJ MPOrHO3UPOBAHMS CUTYallUd Ha
MIPOU3BO/ICTBE.
IIpakTuyeckoe 3anaTue Nel Penienue sxcnepuMeHTanbHbIX 3a1a4 1o Teme: [lepuoanueckas cucrema JI.1.-J1.4
xumuyeckux anemenToB /.. MenaeneeBa. CTpoeHue atoma M.1.,M.2
I1.1.- 1.4, T1.6.
1. 3. Crpoenne Tema Nel.3.1 Tunbl XUMHUYECKUX CBSI3EH JI.1.-JL.3
BelecTBa M.1.,M.2
I1.1.- 1.4, T1.6.

Conep:xaHue y4eOHOTO MaTepHAaJa:

XuMuyeckasi CBsI3b: KOBAJIEHTHAs, G-CBSA3b, M-CBSI3b, JTOHOPHO-aKLENTOPHAs,, HOHHAsI, METAJUIMYECKasl,
BogopoaHas. [IoHATHA: 3IEKTPOTPULIATENBHOCTH XUMHUYECKUX JIEMEHTOB, KOMIIJIEKCHBIE COEIMHEHN,)
amMop(QHbIe BelecTBa, KPUCTAILIBI.

[Ipodunpabie U TPOPECCHOHATILHO 3HAYMMBIE DJIEMEHTHI cojepkaHus. [loMApHOCTH CBSI3M U

MOJIAPHOCTb MOJICKYJIBI. KOHI[CHCEU_[I/U{. TeKy‘-IeCTL. Bo3sronka. Kpncmnnmaum{. CY6HI/IMaI_[I/I$I )4




necyomuManus. AHOMaIuu (GU3MIECKUX CBOMCTB BOJIBI.

Tema Nel.3.2 Tumbpl KpUCTAUIMYECKUX PEIIETOK JI.1.-JL.3

M.1.,M.2
I1.1.- TL.4, TL.6.

Coaepixanue yueOHOro MaTepuaJa:

Tunsl KpUCTAJUIMUECKUX PELIETOK: HMOHHAs, aToOMHas, MeTaJulMueckas, MoJIeKyispHas. Bau-aep-

BaanbcoBbl cuIbl B3aUMOICHCTBUS MOJIEKYJI.

JemoHcTpanuu: Mojenb KpUCTAJUIMYECKON pemeTku Xxjopuaa HaTpuss. OOpas3ibl MHHEPAIOB C

MOHHOM KPHUCTAJUIMYECKOM PEHIEeTKOM: KaibLuTa, ranura. Mojaenn KpUCTAaUIMYECKUX pPELIETOK

«Cyxoro JbJay» (Wi ioxaa), anmasa, rpaduta (uau kBapia). [IpuGopsl Ha KUAKUX KpUCTAILIAX.

[TpodwmibHbIe U TpodecCHOHATBHO 3HAYMMBIE HIIEMEHTHI CoiepKaHus. JKuaKine KpUCTalIbl.

Tema Nel.3.3 ArperatHoe COCTOSIHHE BEIIECTB JI.1.-JL.3
M.1.,M.2
IL.1.- TI.6

Coaepixanue yueOHOro MmaTepuasa:

ArperaTtHoe coCcTOsIHME BelecTB. UKNCThIE BEIECTBA U CMECH. J{MCIIEpCHBIE CUCTEMBI.

Hemonctpanun: OOpa3ibl pa3IMUHbIX TUCIEPCHBIX CUCTEM: SMYJIbCUHM, CYCIIEH3UH, adp030Jieii, Tenei

u 3oneit. Koarymsmus. Cunepesuc. dddext Tunmans.

[IpodunpHbie 1 MpodhecCHOHATBPHO 3HAYMMBbIE AJIEMEHTHI CoJiep:kaHus. MuHepaibl U TOpHbIE MOPO/Ib]

KaK MPHUPOJIHBIE CMECU. DOMYJIbCUU U CyCHEH3UH. 30J1M (B TOM 4Mcie adpo3osin) u renu. Koarymanus.

Cunepesuc.

JlabopaTopnasi pabora Nel «Hucrsle BemecTsa. JlMucrepcHbIe CUCTEMBI) JI.1.-JL.3
M.1.,M.2
IL.1.- TI.6

10




1.4. Boaa.
PacTBOpBI.
JIeKTPOJIUTHYECK
asi IMCColHAIUsA

Tema Nel.4.1 PacTtBopenne Kak (PU3NKO-XUMHUYECKHUM MTPOIIECC.

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

Conep:xanue yueOHOro MaTepuasa:

Kparkuii 0030p OCHOBHBIX TIOHATHH: pPAacTBOp, PACTBOPUTENb, PACTBOPUMOCTb, KOHIEHTpaLUs
pacTBopa, SJIEKTPOJIMTUYECKAsT AUCCOLUALMS, CTEHNEHb 3JIEKTPOJMTHYECKOW IUCCOLMALUU, HOHHOE
IIPOU3BEICHNE BOJIbl, BOJOPOAHBII MOKa3aTesb, KUCIOTHOCTh PACTBOPOB. TE€OpHs 3JIEKTPOIUTUYECKOI
Jucconuanuu. 9JIGKTpOJII/ITI)I U HEOJICKTPOJIUTBI, UX TPYIIIIbI. KI/ICJIOTI)I, OCHOBaHMHA, COJIM C TOYKH
3pEHMsI TEOPUH VIEKTPOIUTUYECKON JMCCOLMAIMM, MX HCIOIb30BAHUE B JKEJIE3HOA0POKHOM
xo3siictBe. Peakinuu noHHoro obmena. I'muponu3 comeil. IlpakTuyeckoe HCIIOJIb30BAHUE peaKLU
HMOHHOI0 0OM€Ha U THJPOJIN3a B TEXHOJIOIMYECKHUX IIPOLIECCax KeIe3HOJOPOKHOTO TPAHCIIOPTA.

3JIGKTpOJII/I3. PHI[ CTaHAAPTHLBIX J3JICKTPOAHBIX IMOTCHLIUAJIOB. Hpoueccm, MMPOTCKAOIIME HAa KAaTOAC U
dHOJC, UX 3HAYCHUC B IIPAKTHUKE KCIICZHOIOPOKHBIX 00BEKTOB. 3aKOHBI d)apaz[e;l. AKKYMy.]'IFITOpBIZ
IMPUHIUIT UX pa6OTI)I, HUX MPUMCHCHUC B TATOBOM IIOJABHUKHOM COCTaBC. IlonsTus: raJJbBaHOCTCT U,
raJibBaHOIJIACTUKA, UX MMPAKTUYCCKOC 3HAYCHUC B KCJIC3HOJOPOKHOM XO3SMCTBE.

JlemoncTpanuu: PactBopumocTs BemiecTB B Bojie. CoOupanue ra3oB METOI0M BBHITECHEHUS BOJIBI.

PactBopenne B Boje cepHOM KHUCIOTBI U coned ammoHus. OOpa3ipl KpUCTAIIOTUIPATOB.
N3roroBneHue runcoBoil MoOBs3KkW. VcnbpiTaHWE pacTBOPOB JJIEKTPOJMTOB M HEINEKTPOIUTOB HA
MpeAMET JUCCOLMAIMU. 3aBUCUMOCTb CTEIEHH 3JIEKTPOJIUTUYECKON TUCCOLMALUUA YKCYCHON KHUCTIOTHI
oT pa3baBieHUsi pacTBopa. JIBMKEHHE OKpAIlIEHHBIX MOHOB B dJIeKTpuueckoM modie. [Ipurorosnenue
KECTKOW BOJBI U yCTpaHEHHUE ee KeCTKOCTH. MouuThl. OO0pa3ibl MUHEpPaIbHBIX BOJ Pa3IHMYHOTO
Ha3HAYCHMUS.

[IpodunbHbie U npodeccHoHaIbHO 3HAYMMBbIE 3JIEMEHTHI cojepkaHus. PacTBopeHne kak (U3UKO-
XUMHUecKuii rpouecc. TernaoBbie 3pdexTr! npu pactBopeHuu. Kpucramioruaparsl. Pemenue 3a1ay Ha
MacCOBYIO JIOJII0 pPaCTBOPEHHOTO BemlecTBa. [IpumeHeHHe BOJbl B TEXHUYECKHX LEsaX. JKecTkocTb
BOJIbI U CIIOCOOBI €€ yCTpaHeHusl. MuHepanbHbIe BOJIBI.
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JlabopaTopnasi padoraNe2 "lccinenoBanue CBONCTB 3JEKTPOIUTOB. TeOpHs 3IEKTPOIUTHUECKON

J.1.-J1.4

Jucconanin” M.1.,M.2
I1.1.- T1.6
JlabopaTopHas padora Ne3 "Peakiiuu nonnoro oomeHna. ['maposms comeid”. JL.1.-J1.4
M.1.,M.2
I1.1.- T1.6
1.5. IIpakTuyeckoe 3ansaTe Ne2 PenieHue >KCepUMEHTANbHBIX 3a7a4 no teme: Oxcunbl. CBOiCTBa, JI.1.-J1.3
Kinacenpukanuss | npuMeHeHue M.1.,M.2
HEOpraHu4ecKHX I1.1.- 1.4, T1.6.
COeIMHEHUH U uX
CROMCTE Conep:xanue yueOHOro MaTepuasa:
Baxnelimme Kiacchl HEOPTaHMYECKUX BEIIECTB: OKCHIBI, KUCIOTBI, OCHOBAaHUS, COJH: HX COCTaB,
Ha3BaHUs, XapaKTEPHBIE CBOMCTBA, CITIOCOOBI MOJYYCHHS.
JlemoHcTpanuu: B3anMopaeicTBHe a30THOW M KOHIIGHTPUPOBAHHOW CEPHOM KHCIOT C METaUIaMH.
Tl'openne dochopa u pacTtBopeHHe MpoayKTa ropeHus B Boje. [lorydeHne u cBoicTBa aM(pOTEpHOTO
ruapokcuaa. Heobpatumerii runponns kapOuaa kamblidsg. OOpaTUMBIA THAPOIH3 COJICH Pa3IMYHOIO
THIIA.
[IpoduneHbie U npodeccrnoHabHO 3HAUMMBIE AJIEMEHTHI cojepkanus. [IpaBuna pazbaBieHus cepHO
KUCTOTHI. Mcrob30BaHNne CEpHOM KUCIOTH B MPOMBIIIIEHHOCTH. ENKKe menouun, uxX MCIOIb30BaHHE
B IIPOMBINUICHHOCTH. ['ameHass W HeramieHas W3BeCTh, MX NMPHUMEHEHHE B CTPOUTENBCTBE. [ HIIC |
anebactp, rumncoBanue. [lonstue o pH pactBopa. Kucnornas, mienoyHas, HeWTpanmpHas cpeaa
pacTBOpOB.
JlabopaTopnas padora Ned4 Kucnorel. OcHoBanus. CBOMCTBa, MPUMEHEHUS JI.1.-J1.4
M.1.,M.2
II.1.- T1.6
JlaGoparopunasi padora NeS Conn. CBOMCTBA, TPUMEHEHHUE JI.1.-J1.4
M.1.,M.2
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IT.1.- I1.6

Tema Nel.5.1 Pemenne skcriepuMeHTANBHBIX | MPOU3BOJICTBEHHBIX 3371a4. KoHTpoapHas pabora 2 JI.1.-JL.3
M.1.,M.2
I1.1.- 1.4, 116
Hmoz | cemecmpa: MakcumanbHas yueOHas Harpy3ka 34
OO0s3aTenbHast ayIUuTOpHAs yueOHast Harpy3Ka 20
MpaKTH4ecKue padboThl 4
nabopaTopHbIE PabOTHI 10
KOHTpOJIbHas paboTa 2
1.6. Xumuueckue | TemaNel.6.1 Tumnbl XUMHUECKUX PEAKIIHI 2 JI.1.-J1.3
peakuuu M.1.,M.2
[1.1.- 11.4, I1.6.

Conep:xanue y4eOHOro MaTepuasa:

Peakiuu coenunenusi, pa3inoxxeHus, 3amenienus, oomena. Katamuruueckue peakmuu. OOpaTuMbie H
HeoOpaTUMble  peakIuu. [OMOreHHble U TEeTePOreHHblE pPEaKUMU. OK30TEePMHUECKHE U
sHAOTEpMHUYECKUE peakuu. TennoBoi 3¢ ekt xumudyeckux peakuuil. TepMoxuMHUuecKue ypaBHEHHUS.
OO6parumbie 1 HEOOpATUMBIE PEAKIIUU. XUMUUECKOE PABHOBECHE U CITIOCOOBI €70 CMEIICHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU:  OINPEAEICHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuuu, CTENeHb OKHUCIEHHUS, OKUCIUTEIH, BOCCTAHOBUTEIM, MPOLECCHl OKUCIEHUS U
BOCCTAHOBJICHUS. THIIBI OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. CoCcTaBlIeHUE 3JIEKTPOHHOTO
OanmaHca MpH COCTABJIEHWU YpaBHEHMH. 3HAaY€HHE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUil B
MIPUPOJIE U Ha MPEANPUATHUAX KEIE3HOJOPOKHOM OTpaciu.

CKOpoCTh XMMHUYECKHUX peakiuil. [IoHsATHE 0 CKOPOCTH XMMHYECKUX PEAKINN. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKHX PEaKUUi OT pa3IMYHBIX (PaKTOPOB: MPUPOJIbl PEarupyIONIIUX BEHIECTB, MX KOHIICHTPAIUH,
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TEMIIEPaTyphl, IOBEPXHOCTH COIPUKOCHOBEHUS M UCIIOJIb30BAHUSI KAaTaIu3aTOPOB.
Hemonctpauuu: [Ipumepbl HEOOpaTUMBIX peaklUid, HAYIIUX C 00pa30BaHUEM OCaJKa, Ta3a WU BOJIBI.

3aBUCHMOCTh CKOPOCTH PEaKUUU OT IPUPOJAbI pearupyrollux BelEecTB. B3aumonelcTBre pacTBOPOB
CepHOW KHUCIIOTHI C pPacTBOpaMHU THOCYJb(haTa HATPUS Pa3IMYHON KOHIEHTPAMd M TEeMIIEPATypHI.
Mopenp KumsAmero ciaosi. 3aBUCUMOCTb CKOPOCTH XHMMHYECKOW pEakUMH OT MPUCYTCTBUS
KaTajau3aTopa Ha IpPUMEpE pa3jioXKEHHUs IMEPOKCHa BOJOPOAA C IOMOIIBIO JUOKCHJA MapraHia u
Katasna3pl. Mozenp 3nekTposin3epa. Mozenb 3JEKTPOJIM3HON BaHHBI Ul MOJIYYEHHUS! AITFOMUHHUSL.
Mopaeinb KOJIOHHBI CHHTE3a aMMHUAKa.

[IpodunbHble W TPOQEecCHOHANTBHO 3HAUYUMBIE DJIEMEHTHI cojnepxkanusi. [loHsTtue 00 smexrpommse.
ONEeKTPOiIN3 pacIulaBOB. OJIEKTPOJIU3 PACTBOPOB. OJIEKTPOIUTHUECKOE IIOJYUEHUE aAIFOMHUHMUS.
[IpakTnueckoe mnpumMeHeHHe aekTposn3a. ['anpBaHomnactuka. ["ampBanocterus. PadunupoBanue
UBETHbIX MeTauioB. Karamus. ['oMOoreHHble W reTeporeHHble  Karanu3aTopbl. IIpomorops.
Karanutuaeckue simpl. MarnOutopsl. [Ipon3BoACTBO amMMHaka: ChIpbe, almaparypa, Hay4YHbIS
IIPUHLAIIBL.

1.7. MeTaJLiIbI M
HeMeTaJIbI

IIpakTuyeckoe 3ansitue Ne 3 PemeHue 3KCIEpUMEHTAIbHBIX 3a7ady no Teme: "OKUCIUTEIbHO- J.1.-J1.4
BOCCTaHOBUTEJIbHBIC peaKIUu" M.1.,M.2
I1.1.- I1.4, I1.6.
Tema Nel.7.1 Xumus meramio. Kopposust metaninoB. MeToab! 3aliuThl KOHCTPYKIMI MOJBUKHOTO JI.1.-J1.3
COCTaBa JKEJIE3HOAOPOKHOIO TPAHCIOPTA M.1.,M.2
I1.1.- I1.4, IL.6.

Conep:xaHue y4eOHOTO MaTepHAaJa:

Meramibl, X NOJIOKEHUE B nepuoandeckoil cucreme snemeHToB .M. MenaeneeBa. DneKTpoHHOE
CTpPOEHHE UX aTOMOB. XapaKTepUCTHKA (PU3NUECKUX U XUMUYECKUX CBOMCTB MeTalloB. JKene3o — Kak
OCHOBHOW KOMIIOHEHT MHOTHUX CIUIaBOB. [IpMMeHeHMe MeTaluloB M HMX CIUIaBOB B KauecTBE
KOHCTPYKIIMOHHBIX MaTe€pHalOB HA MPENUPUATHAX IKEIEe3HOJOPOKHOro TpaHcnopra. Kopposwus
METaJIJIOB, 0COOEHHOCTH KOPPO3UOHHBIX MPOIIECCOB, TPOUCXOISAIIUX HAa 00BEKTAX KEIe3HOJOPOKHOTO
TpaHCHopTa. 3auuTa OT KOPPO3HUH.
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Hemonctpauun: Komnekuus metamioB. BzaumoelictBre MeTamioB ¢ HeMeTauiaMu (kelies3a, IMHKa 1
AIOMHUHMS C CEpOM, aJlOMUHUS C HOJIOM, CYpbMbI C XJIOpOM, rOpeHHue xeie3a B xjope). ['openue
METaJUIOB. AJIFOMUHOTEPMHUSI.

[Ipopunbabie ¥ TpodecCHOHATBHO 3HAYUMBIE JJIEMEHTH conepkaHus. Kopposus MeTansios:
XUMUYECKas U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UM OT YCJIOBHUH OKpYyXKarolien
cpensl. Kitaccudukanmsi KOppo3uu METAJUIOB 1O Pa3aUYHBIM Mpu3HakaM. CriocoObl 3alIUThl METAIIJIOB
oT Koppo3uu. IIpon3BoacTBO YyyryHa u craiu.

Tema Nel.7.2 XuMus HeMETaIJIOB 2 JI.1.-J1.3
M.1.,,M.2
I1.1.- IL.4, IL.6.
Conep:xanue yueOHOro MaTepuasa:
Hemerannbl, X MONOXKEHHE B MEPUOJUYECKON CHCTEME 3JIEMEHTOB, OCOOEHHOCTH 3JIEKTPOHHOI'O
CTpoeHus uxX aroMoB. OU3NUECKHE U XUMHYECKHUE CBOMCTBA HEMETAIIJIOB.
Hemoncrpanuu: Komeknus HemerauioB. ['openue HemerawioB (cepsl, hocdopa, yris). BeirecHeHne
MEHEee AaKTHUBHBIX TaJOr€HOB M3 PAcTBOPOB MX coyied Ooliee aKTUBHBIMHU TrajioreHamu. Mojenb
MIPOMBIIIJICHHOW YCTaHOBKM JJIsi IPOW3BOJCTBA CEPHOM KHUCIOTHl. Mozenp mneuu ans oOxura
u3BecTHsKA. KoJuleknuu MpOayKIMi CUIMKATHOW MPOMBIIIIEHHOCTH (cTekna, (apdopa, dasuca,
[IEMEHTa Pa3TUYHBIX MapOK U JIp.).
[IpoduneHbie U mnpodeccroHaTbHO 3HAUYMMBIE AJIEMEHTHI cojepkaHus. lloidydeHue HeMeTaioB
(GpakIMOHHON NEeperoHKoM JKHUJIKOTO BO3AyXa M OJEKTPOJIM30M pAacTBOPOB MM PACIUIaBOB
NEKTpoITOB. CHIIMKaTHAs IPOMBIIIIIEHHOCTD. [I[pOM3BOACTBO CEPHOI KUCIIOTHI.
JlabopaTopuas padora Ne6 Metasis 2 J.1.-J1.4
M.1.,M.2
I1.1.- I1.4, I1.6.
Pazjnen 2. Opranuyeckasi XuMusi 32
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2.1. OcHOBHBIE
NOHATHSA
OpPraHu4ecKoi
XHMHUH U TEOPHUs
CTPOEHUs
OPraHuYecKuxX
coeHHEeHU

Tema Ne2.1.1 TlonsTre 06 OpraHUYECKUX BEIIECTBAX, NX IPUMEHEHNE Ha KEJIE3HOM TI0pore

JI.1.-J1.3

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

Conep:kanue yuyeOHOIro MaTepuaJa:

IIpenmer oprannueckoil xumuu. BemecTsa opranuuyeckne U Heopranmdeckue. CocTaB XMMHYECKHX

BEIIECTB, 0OCOOEHHOCTH UX CBOWCTB.

Opranuueckass XUMUsT — XUMHS COEAMHEHUH yriepojaa. OpraHMuYecKUe COEJUHEHHUS B IIPUPOJE.

CuHTeTHYECKHE OpraHM4eCKHUEe BEUIECTBA U UX IIPUMEHEHHUE Ha XKEJIE3HOAO0POKHOM TPAHCIIOPTE.

JemoHcTpanun: Mozaenu MoJIeKyJI TOMOJIOTOB U H30MEPOB OpraHM4ecKuX coequHeHuil. KauectsenHoe

oOHapy>KeHHE yTriiepoja, BOJIOPOJIa U XJIOpa B MOJIEKYJIaX OPIraHUYECKUX COCIMHEHHH.

[IpodumibHble U npodeccHOHATbHO 3HAYMMBbIE 3JIEMEHThI cojepxkanus. [lonarue o cybcrpare u

peareHTe. Peakuuum OKHUCIIEHHS W  BOCCTAHOBJIEHHMS OpraHuyeckux BemiecTB. CpaBHeHHE

KJ1accu()MKALMU COSTMHEHUI U KIIACCU(HUKAIIMY PEAKIUH B HEOPraHUIECKON U OPraHuYeCKON XUMHU

Tema Ne2.1.2 Teopust A.M. bytneposa. Knaccuduxanus opraHnueckux BeIeCTB JI.1.-J1.3
M.1.,M.2
I.1.-1L.3

Conep:xaHue y4eOHOTO MaTepHAaJa:

Teopust XUMHUYECKOTO CTPOEHUSI OPraHnYecKUX coenHeHn. OCHOBHBIE TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux Bemiects A.M. bytiepoBa. 3aBUCHMOCTb CBOWCTB BEIIECTBA OT XUMUYECKOTO CTPOCHHUS
MOJIEKYJ. 3Hau€Hue TEOpUH XuMHueckoro crtpoeHus. W3omepus. Knaccubpukanus opraHmdeckux
COEIMHEHMH, peakiil. OyHKIIMOHAIBHBIE TPYIIIIBL.

HGMOHCTpaHI/II/II Mopenu MOJICKYJI TOMOJIOI'OB 1 U30MEPOB OPraHUYCCKUX COCTMHCHHI

[IpodunsHbie U npodeccuoHaNbHO 3HAYUMBIE 3JIEMEHTHI cojepkaHusi. CpaBHeHUE KiaccU(pUKalUu
COEMHEHMH U KJIacCU(UKALUY PEAKINi B HEOPraHMUYEeCKON U OPTaHUYECKOM XUMUH.
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2.2.
YraeBogopoabl u
UX MPUPOJHBbIE
HCTOYHUKH

Tema Ne2.2.1 [lpenenvHble yrieBogoponabl (AJKaHbI). DKOJIOTHYECKHE MPOOJIIEMBI HCIIOIb30BAHHUS

JI.1.-J1.3

YTJIEBOJOPOAHOTO TOIJIMBA M.1.,M.2
I1.1.- I1.4, IL.6.

Conep:kanue y4yeOHOro MaTepuaJa:

[Ipenensusbie yrineBogopoas! (Ankansl). CoctaB u ctpoenune. Homenknarypa u uzomepus. dusznueckue

CBOMCTBA. XMMHMYECKHE CBOWMCTBA: H30MEpU3alMsA, TOPEHHUE, KPEKUHI, 3aMEIICHHUE, HEMOJIHOE

OKHCJeHue, aerujpupoBanue. [lonyueHue ankaHOB: KaTaIUTHYECKOE THIPUPOBAHUE, TEPMHUUYECKOE

crutaBieHue coneit, peakuusi Biopua. Ilpumenenne. OtnenbHble npencraButenu. lIpakTuyeckoe

3HAYEHHE AJTKAHOB B JKEJIE3HOIOPOKHOM XO3SIMCTBE.

Hemonctpauuu: ['openne merana. OTHOIIEHHWE METaHA K pacTBOpaM MepMaHraHata Kajaus u OpoMHOI

BOJIE.

JlabopaTopuasi pabota Ne7 "[lonsTre 00 opranndeckux BemecTBax. [lorydeHne 3THiieHa U OTIBITHI C JL1.-J1.4

HuM" M.1.,M.2
I.1.-11.6

Conep:xanue yueOHOro MarepuaJa;

Henpenensuble yraeBogoponsl (Ankensl). CoctaB M cTpoeHue. HomeHkiaTypa u  U30MepHsl.
@u3nyYecKue CBOWCTBA. XHWMHYECKHE CBOMCTBA: MPUCOCIUHEHUE TaJOr€HBOJOPOJOB, TaJOrC€HOB,
BOJIOPOJ1a, BOJIbI; OKUCIIEHHE (MATKOE, YaCTHUHOE, )KECTKOE), TOpEeHUune, noiuMepusanus. MexaHusm
peakuuu npucoennHenus. IIpaBwio MapkoBHukoBa. [lonydeHHe alKEHOB: TEPMUYECKHHA KPEKHUHT
AJIKaHOB, KaTaJUTUYeCKas AECTHUpaTalus CIUPTOB, OTILEILICHUE TaIOT€HBOJOPOJAOB NPHU ACHCTBUU
CIMPTOBBIX pPAcCTBOPOB INEJIOYEH HAa QJIKWITAJIOTCHUIBI, JAECTAJOTCHUPOBAHUE IIpU HAarpeBaHUU
JUTAJOTEHUIOB C aKTMBHBIMU MeTaulaMu. OTaenpHble npencraBuTend. lIpakthueckoe 3HaueHue
AJIKEHOB U UX IPOU3BOJHBIX B JKEJIE3HOLOPOKHOM XO3AUCTBE.

AHKaI[I/IeHBI. CocraB u CTPOCHUC. HOMeHKHaTypa u U30MEepus. ®du3nyeckue CBOMCTBA. XMMHYECKHUE
CBOICTBA: IMPUCOCOANHCHHUC, MMOoJIMMEPpHU3alInA. HonyquI/Ie AJIKaIHUCHOB: OIHOBpEMCHHAaA
KaTaJIuTHYCCKasa Acryjiparanvusa MW JCTUAPHUPOBAHUC, ACTUAPUPOBAHUC AJIKAHOB. OTIICJ'IBHBIC
MPCACTABUTCIIN. Kayqu — HpI/IpO,Z[HHﬁ MoJIMMEP, C€ro CTPOCHUC, CBOfICTBEl, BYJIKaHU3alHl.
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HpaKTI/I‘I€CKOG 3HAYCHUC aJIKaAWCHOB B JKCJIC3HOJOPOKHOM XO35IMCTBE.

Hemonctpauun: ['openue sTmieHa. OTHOIIEHHE STUJIEHA K pacTBOpaM IepMaHraHata Kaius WU
OpomHoii Bozie. [lomyuenue sTuneHa peakiuei [eruapaTaiiy dTaHoa.

[TpoduibHbIe U TPOdEecCHOHATBHO 3HAYUMBIE 3JIEeMEHTHI coaepxkanus. [Ipasuio B. B. MapkoBHUKOBA.
Knaccupukanus m HazHaueHue kayuyykoB. Knaccupukanums m HazHaueHue pe3uH. BynkaHuzanus

KaydyKa.

IIpakTnyeckoe 3ansaTne Ne4 PerieHne sKCliepUMEHTaIbHBIX 33/1a4 110 TeMe: "ALETHIIEH U €ro J.1.-J1.4
romosoru (AnkuHbl)" M.1.,M.2
I1.1.- 1.4, IL.6.

Conep:xanue y4eOHOro MaTepuasa;

AneruneHoBsle yrieBonoponsl (Ankuuel). CoctaB u crpoeHue. HomeHkinatypa u u3omepwusl.

@usnyeckue  CBOMCTBA. XMMHUYECKHME  CBOMCTBA: IPUCOCAWHEHUE  BOJOPOJA, TAJIOTEHOB,

raJJOreHBOJOPOAOB, THUJApaTallus, OKHCICHHE, TopeHue, mnoaumepusanus. [lomydyeHue ankuHOB:

OTILICIUIEHWE JBYX MOJIEKYJ TajloOT€HOBOJIOPO/Aa OT JUTaJOTr€HIPOM3BOAHBIX allkaHOB. OTAeNbHbIE

npencrasutenu. [IpuMeHeHue aneTwiieHa U €ro roMoJIOTOB Ha MPEANPHUATHIX KeJe3HOIOPOKHOIO

TpaHCIopTa.

Hemonctpauuu: ['openue anerunena. OTHOILIEHUE alleTUIEHA K PacTBOpaM IepMaHraHaTa Kaius U

O6pomHoii Boze. IlonydeHue anermieHa — TUAPOIU30M KapOuaa Kaiblus. Pa3noxkeHue xaydyka npu

HarpeBaHUH, UCIIBITAHUE TPOAYKTOB Pa3JIOKEHUS Ha HENPEAEIbHOCTb.

[IpoduneHbie U mnpodeccHnoHaIbHO 3HAUYMMBIE 3JIEMEHTHl cojepkaHus. [lonmydeHue aneruneHa

UPOJIM30M MeTaHa U KapOugHbIM crmocoOoM. Peakuus mnomumepu3anuy — BHHUIXJIOPHUJA.

[ToMMBUHUIXTIOPHUT M €70 IPUMEHEHHE.

Tema Ne2.2.4 Apensl. CocTaB, cTpoeHUE, MOTyYeHHE JI.1.-J1.3
M.1.,M.2
I.1.-1L.3
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Conep:xanue y4ye0OHOro MaTepuaJa:

Apenbl. CoctaB u crtpoenue. Homenknatypa u uzomepusa. Pusznueckue CBOMCTBA. XUMHUYECKHE
CBOMCTBa: 3aMelleHHe (TaJOreHUpPOBaHHE, HHUTPOBaHHE, CYIb(GUPOBAHUE, AIKWIUPOBAHUE);
IIPUCOEANHEHNE (THUAPUPOBAaHUE, TAJIOTEHUPOBaHuE); okucieHue. [lonyyeHre apeHoB: apoMaTH3aLus
AJIKaHOB, TepMHUYeCcKoe aeruapupoBaHue. OTaenbHble NpeacTaBUTend. [IpumMeHeHue apeHoOB M HX
IFOMOJIOTOB Ha IMPEANPHUATHAX JKEIE3HOJOPOXKHOIO TpaHCIOpPTAa.  TOKCHYHOCTb apOMaTHUYECKHUX
YTJIEBOJAOPOAOB. S IOXUMHKATHI.

[TpodwmibHbie ¥ NMpodhecCHOHANBHO 3HAYMMBbIE AJIEMEHTHI COJepKaHusi. TpuMepHu3alus aneTuicHa B
6enzon. [lonstue o6 skcrpakiuu. BoccTanoBneHne HUTPoOEH307a B aHWIUH. ['OMoOrHuYecKuil psij
apenoB. Tonyon. HutpoBanue Tosryosa. TpoTui.

Tema Ne2.2.5 [IpupoaHeie UCTOUHUKU yriaeBomoponoB. [Tpuponusiit ra3. Hedrs. Kokcoxummueckoe
Ipon3BoJCTBO. [lepcniekTuBbl 3HepreTuku. Buapl Tonnusa u cMazouHbiX macel. IIlpuMeHneHnue ux Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE IIPH IKCILTyaTalluy NOJIBUKHOTO COCTABA.

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

Conep:xanue yueOHOro MaTepuasa:

[Tpuponnsle uctouHuku yrieBoaoponoB. Hedrs. OcHoBHble MecTopoxaeHus Hedptu B Poccuu. Ee
coctaB M cBoiicTBa. IIpoaykThl (QpakuMOHHOM TEperoHKM HePTH U UX NPUMEHEHUE Ha
KEJe3HOJOPOKHOM TpaHcnopTe. KpekuHr u apomaTtusanus HepTenpoaykToB. CMa304Hble Macia MpH
JKCIUIyaTalluM U PEMOHTE IMOJBMKHOIO cocraBa. llumpomus. Oxpana okpysKaromel cpenbl Ipu
HedTenepepaboTKe U TPAaHCIOPTUPOBKE HE(PTEIIPOIYKTOB.

HpHpOI[HBIfI ra3. OCHOBHbIC MECTOPOKACHUA IMPUPOJHOI'0 Ira3a B Poccun. Coctan MpUpoaAHOro rasa.
Oo6mactu IMPUMCHCHUS IMPUPOJHOI0 rasa, B TOM YHCJIC WU Ha MNOPCANPUATUAX KCIC3HOAOPOKHOIO
TpaHCIIOpTa. Bausaue Ha OKPYKaAINYIO CpeAy pE3YyJIbTATOB HCIIOJIB30BaHUA IMPUPOAHOIO Tada H
He(l)TerO)IYKTOB Ha KCJIC3HOAOPOKHOM TPaHCIIOPTE.

Kamennsiii yrosib. OCHOBHbIE MECTOPOXKAEHUS KaMeHHOro yris B Poccuu. KokcoBanue. [TpomykTsl
KOKCOBaHUsl, WX mpuMmeHeHue. OOnacTH NPUMEHEHHs KAMEHHOTO VIS Ha JKEJIe3HOJOPOKHOM
tpancnopte. [Ipobiema momyueHus KUIKOTO TOTUTUBA U3 YIJISL.

Jemonctpanuu: Kosutekiusi obpasnos Hegtu u HedrenpoaykToB. Komtekuus «KameHHbIH yroiab u
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IpOoaAYKIHA KOKCOXUMHUYECCKOI'O ITPOU3BOJACTBAY.

[IpodunbHbie u npodeccHOHAIBHO 3HAYMMBIE SJIEMEHTHI cojepxkaHus. OCHOBHBIC HaNpaBICHHS
NPOMBIIUICHHON mepepaboTku mpupoAaHoro rasza. [lomyTHbi HedTsHOW ra3, ero mnepepadoTKa.
[Tporiecchl MpOMBINIIIEHHON 1epepaboTKu He(TH: KpeKUHT, pudopMuHr. OKTaHOBOE YMCIIO OCH3UHOB
U LIETAaHOBOE YHCJIO IU3EJIbHOTO TOINBa. KokcoxuMuieckoe Mpon3BOACTBO U €ro MPOILyKIHUS.

2.3
Kuciopoacoaepxa
mue
OpraHuveckKue
COeTUHEHHUSI.

JlabGoparopunasi padora Ne§ "CpoiicTBa ciupToB"

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

Conep:xanue yueOHOro MaTepuasa:

Cnuptel. CoctaB u crtpoenue. Homenkinatypa u umzomepus. dusnueckue cBoiicTBa. XUMHUYECKUE
CBOWCTBA: peaKUUU MPUCOEAMHEHUsS (LIEJOYHBIX METAJJIOB, TIaJOr€HOBOJIOPOJIOB, KapOOHOBBIX
KHCJIOT); pEaKIHUH OKUCJIEHHE (MSIrKoe, TOJHOE), Jerujaparauus (BHYTPUMOJIEKYJISpHas U
MeXMoJleKyisipHas). [loyueHue CHOUpPTOB: KaTaJluTHYecKas  JerujpaTalus aJKeHOB, TI'MJIPOJIN3
raJIOrEHIIPOU3BOIHBIX, KAaTAJIMTUYECKOE BOCCTAHOBJIEHHME aJbJAETUAOB U KETOHOB. OTAenbHbIE
npencraBuTend. Bimsnue Ha opraHum3Mm. llpakThueckoe 3HaueHHE OJHOATOMHBIX CIUPTOB B
KEJIE3HOJOPOKHOM X03sHcTBe. [IepeBo3ka cliupToB 10 JKEJNE3HOU JOpOore, MApKUPOBKA TPY30B.

MHuoroaromuble cnupthl. CocTaB, HOMEHKIarypa, uzomepus. dusnueckue CBONWCTBA. XHUMHUUYECKHE
CBOICTBA: peakiu MIPUCOCTUHECHHUS (1IemoYHBIX METaJIOB, HIeJIoYeH, rajJor¢HoOB,
KHCIIOPOJICOICPKAIUX ~ KUCJIOT); pEaKIUH 3aMelIeHMs, peaklud aTKUIUPOBaHUs, peaKIuu
neruapatanuu. [lonydeHrne MHOTOAaTOMHBIX CHHPTOB: THAPOIH3 AIKWITATOTeHUIOB. OTAeIbHBIC
npeactaBuTend. [IpakTudeckoe 3HaAYCHNE MHOTOATOMHBIX CITUPTOB B JKEJIE3HOIOPOKHOM XO3SHCTBE.

Apomarnyeckue cnupthl. (Denomsl). CocTas, cTpoeHue, Kinaccudpukanys. HomeHnknatypa u uzomepusi.
@dusnyeckue CBOMCTBA. XHMMHUYECKHE CBOMCTBA: PEAKIMHU NPUCOEAUHEHUs (LLEJIOYHBIX METAaJJIOB,
miesoyei); peakuuu 3amelieHus (OpoMHUpOBaHHME, HHUTPOBAHHUE), PEAKIMU OKHUCIEHMS, PEeaKIHUu
nonvkoHaeHcanuu.  [lodyyeHme  apoMaTW4YeCKMX  CHOUPTOB:  KaTAIMTHYECKOE  OKHCIEHUE
n3onponuiadeH3o0a, MeI0YHoN ruapoiu3 xjaopoensona. OraenbHble npeacraButenu. [IpakTuueckoe
3HAQ4YEHHE APOMATUYECKUX CIUPTOB M WX MPOU3BOJHBIX B JKEJIE3HOJOPOKHOM X034McTBe. [lepeBo3ka
apOMAaTHYECKHUX CIIUPTOB IO JKEJIE3HON JOpOre, MApKUPOBKA IPY30B.
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HGMOHCTpaHI/II/IZ Oxucienue CIIMPTa B aJIbACTU. KadgecTBeHHEIC P€aKknuu Ha MHOI'OAaTOMHBIC CITMPTEI.

PactBoprMocTh (heHona B Bojie IpH 0OBIUHOM TeMIlepaType U HarpeBaHuu. KauecTBeHHbIE peakiuy Ha
¢beno.

[MpoduneHbie ¥ TpodecCHOHATBHO 3HAYMMBIC JJIEMEHTBI COACpKaHHS. METHUJIOBBIH CIUPT M €ro
UCIIOJIb30BAHUE B KAYECTBE XHMMHYECKOTO ChIpbsi. TOKCHMYHOCTh METAaHOJA M MpaBWiIa TEXHUKH
0€301acHOCTH ITpH paboTe C HUM. DTHIICHTJIMKOJb U €ro puMeHEeHHe. TOKCHYHOCTh 3TUIICHTIIUKOIIS U
npaBWiia TEXHUKH Oe3omacHocTH mpu pabore ¢ HuM. IlomyueHwe QeHoma U3 MPOIYKTOB
KOKCOXMMHYECKOTO MPOM3BOJACTBA U M3 OcH3ona. [TonukonaeHcamus dopmainbaeruia ¢ GeHoIOM B
(dheHomopopMaTbICTHIHYIO CMOIY.

TemaNe2.3.2 Anpreruasl U kKapOoHOBBIE KHCIOTHL. CocTaB, CTpoeHHE, KIacCUpUKAIIS

JI.1.- J1.3
M.1.,M.2
[1.1.- 11.4, I1.6.

ConeprxaHue y4eOHOro MaTepuaJa:

Ansperuasl. CoctaB, cTpoeHue, kiaccudukanus. Homenkiarypa u uzomepusi. @uznyeckue cBONUCTBA.
XUMHUYECKUE CBOMCTBA: peaKLUH MPUCOEAUHEHHs (CIUPTOB, CUHMIBHONW KHUCIOTHI, THAPOCYIb(UTOB,
BOJOPOJA);  PEAaKIUM  3aMEUICHMs, pPEaKIUH  OKUCIECHUS, peaklUd IMOJUMEpU3aALUU U
nonuKoHAcHcanuu. llomydeHue anbIeruzioB: KaTalUTUYECKOE OKHUCICHUE aJKEHOB, OKHCIIEHUE
CIHUPTOB, KaTAJIUTUYECKOE JETHUAPUPOBAHME NEPBUYHBIX CHUPTOB. OTAENbHBIE MPEACTABUTENH.
IIpakTueckoe 3HaYCHUE aabICTUI0B U UX IIPOU3BOJHBIX B XKEJIE3HOJAOPOKHOM X03sicTBe. IlepeBo3ka
aJbJETU/I0B 110 JKEJIE3HOU JOpOre, MapKUpPOBKa IPy30B.

Kap6onossie kucnotsl. CocraB, cTpoeHue, kiaccudukanus. Homenkinarypa u usomepusi. @usndeckue
CBOMCTBA. XMMHUYECKHE CBOMCTBA: PEAaKIMHM NPHUCOEAMHEHHSA (METAUIOB, OCHOBHBIX OKCHIOB H
OCHOBaHUH, COJI€H, CIUPTOB, TaJOreHOB); peakuuu 3Tepudukanuu. [loayyeHrne kapOOHOBBIX KHUCIIOT:
KaTaJIUTUYECKOE OKHCIEHHE aJIKAaHOB, OKUCIICHHE QJIbJETMJI0OB WM IEPBUYHBIX CIUPTOB, THUAPOIIN3
rajlor€H3aMelIeHHbIX YIJIEBOJOPOJOB, BBITECHEHHE U3 COJEl MHHEpAJbHBIMH KHCIOTAMH MpH
HarpeBaHuu. OrtaenbHble TpeAcTaBuTenu. [IpakTHueckoe 3HaueHHE KapOOHOBBIX KHCIOT M HUX
MIPOM3BOJIHBIX B JKEJIE3HONOPOXKHOM xo3siicTBe. IloHSATHE O CHHTETMYECKMX MOIOUIMX CPEACTBAX.
IlepeBo3ka kKapOOHOBBIX KHCIIOT IO KEJIE3HOU 10pore, MapKHUpOBKa IPy30B.
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JlemoHcTpauuu: Peakius cepeOpsHOro 3epkajia ajabJAerHI0B U TII0K03bl. OKHCICHHE AIbJCTHAOB U
IJIIOKO3BI B KMCJIOTY C ITOMOIIBI0 ruapokcuaa meau (11).

[IpodumibHble M IPOpECCHOHATIBHO 3HAYMMBIE JIEMEHTHI colepxkaHus. Aueranbaerun. Ilonarue o
KETOHAxX Ha MpumMepe areroHa. [I[puMenenue anerona B TEXHUKE ¥ IPOMBIIIIIEHHOCTH. MHOroo0pasue
KapOOHOBBIX KHUCJIOT (IL[aBeJIEBOM KHMCIOThl Kak JBYXOCHOBHOM, aKpHUJIOBOH KHCIOTBI Kak
HenpeaeabHON, OCH30MHON KUCIOTHI KaK apOMaTHYECKOH ).

JlaGopaTopHas padora Ne9 "CpoiicTBa anbaeru0B 1 KapOOHOBBIX KHUCIOT" JL1.-J1.4
M.1.,,M.2
I.1.-11.6

Tema Ne2.3.4 Crioxxnbie 3¢upsl. Kupsl. [Torstue o CMC JI.1.-JL.3
M.1.,M.2

I1.1.- 11.4, I1.6.

Coaep:xanue yueOHOro MaTepuaJia:

Crnoxwusie 3¢upsl. CoctaB, cTpoenue, kiaccudpukanus. Homenknatypa u uzomepusi. dOusmdeckue

cBoiicTBa. XMMHUYECKHE CBOMCTBA: ruaApoin3. [lomyueHune cioxxHbIX 3PUPOB: peakuu dTepUPUKaLUN.

OtnenpHble pencTaBuTeny. [IpakTuueckoe 3Ha4eHNUE CIOKHBIX 3(PUPOB.

XKupsl. CocraB, crpoenue, kinaccudukanuss. Homenknarypa u uzomepus. ®dusznueckue CBOMCTBA.

XHMMHUUYECKHE CBOMCTBA: TUAPOJIN3, OMBUICHUE, KaTalUTU4YeCKoe ruapuposanue. Ilomydenue xupos:

HarpeBaHue IJIMIEepUHa ¢ BBICIIUMU KapOOHOBBIMH KHCIOTaMHU. [IpakTuueckoe 3HaUeHUE KUPOB U UX

IIPOU3BOJHBIX B KEJIE3HOAOPOKHOM XO35HCTBE.

Hemonctpanun: Komekius 3pupHbIX Maced.

[IpoduibHble U NpodeccHOHANbHO 3HAYUMBIE 3JIEMEHTHI cojepxkanud. IlnenkooOpasyromue macha.

3aMeHa KHUPOB B TEXHUKE HEMUUIEBBIM ChIpbeM. CHHTETHUECKNE MOIOIIINE CPEICTBA.

JlaGoparopunas padora Nel0Q "CgoiicTBa yriieBoaoB" JL1.-J1.4
M.1., M.2
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IT.1.- IL.6.

Conep:kanue yuyeOHOro MaTepuaJa:

VYrneBoabl, uX kinaccudukanus (MOHOCAXapuIbl, TUcaxapuabl, noaucaxapubl). [oko3a — BelecTBo
C JBOWCTBEHHON (YHKIMEH — allbJerHI0CTUPT. XUMHYECKHE CBOWCTBA TJIFOKO3BI: OKHCJICHHE B
IJIFOKOHOBYIO KHUCJIOTY, BOCCTAaHOBJIEHHE B COpOUT, ciupTOoBoe Opoxenue. [IpumeHeHne riroko3bl Ha
OCHOBE CBOWCTB.

ITonsitre 00 HCKYCCTBCHHBIX BOJIOKHAX. HpaKTI/ILIeCKOG 3HA4YCHHUC YIJICBOJOB.
HGMOHCTpaHI/II/IZ KauecTtBennas PCaKluAg Ha Kpaxmall.

[IpodunbHble U npodeccHOHaIbHO 3HAUYUMMBbIE JIEMEHTHI cojJepkaHusi. MOJOYHOKUCIOE OpoKeHHE
rimoko3bl.  Kuciaomonounsle nponaykrel.  CuilocoBaHue  KOpMOB. HuTpoBaHue — L€IUIIOIO3BI.
[InpokcunuH.

2.4.
A3oTcoaepaxauue
OpraHu4ecKue
COCJUHEeHHU.
IHonumepsl

Tema Ne2.4.1 AMuHbl. AHUINH JI.1.-J1.3

M.1.,M.2
I1.1.- I1.4, 11.6.

Conep:xanue y4eOHOro MaTepuasa:

Amunbl. CoctaB, ctpoenue, kinaccudpukanus. Homenknatypa u uzomepusi. dusnyeckue CBOMCTBA.

XUMUYEeCKUE CBOWCTBA: PEAKIIUU MPUCOETUHEHUS (BOIbI, MUHEPAIBHBIX KUCIIOT), peaKIIUK OKUCIICHHUS.

[Tonyyenne aMHMHOB: TEPMHUECKOE AJKWJIMPOBAHWE aMMHaKa, KaTAIUTUYECKOE B3aWMOJCHCTBUE

aMMHaka CO CIHPTOM, BOCCTAaHOBJIIEHME HHUTPOCOCAMHEHHH. OTIenbHble MPEICTaBUTEINN.

[IpakTrueckoe 3HaYeHWE aMHUHOB M WX TMPOU3BOAHBIX B KEJIE3HOJOPOXKHOM XO03sicTBe. [lepeBo3ka

aMUHOB TI0 JKEJIE3HOU TOpOTe, MApKUPOBKA TPY30B.

JeMmoHcTpanuu: B3anMonelcTBue aMMHMaka M aHUJIMHA C COJIIHOW KHUCIOTOW. Peakuus aHwinHa ¢

OpOMHOI BOJIOH.

JlabopaTopuas padora Nell "Amunokucnotsl. benku. Pacno3naBanne BogokoH" JL1.-J1.4
M.1.,M.2
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I1.1.-II.6

Conep:kanue yuyeOHOro MaTepuaJa:

Awmwunokucnotel. CoctaB, crpoenme, kinaccudukamus. Homenkimarypa u u3omepus. DPusznyueckue
CBOMCTBAa. XMMHYECKUE CBOMCTBA: PEAKIUU MPUCOCIAUHEHHS (ILEeT0Uel, CIUPTOB, KHUCIOT, CHHTE3
nentuioB). [lomydeHrne aMMHOKHUCIIOT: TUAPOIN3 OSIKOB, 3aMEIICHUE MEK/TY O.-TaJIOTeH3aMEIICHHBIMH
KapOOHOBBIX KHCJIOT M aMMHAaKOM, B3aUMOJICUCTBHE albJETUAOB M ammuaka. OTaenbHbIe
npeacraBuTenu. [IpakTuueckoe 3HaYEHNE AMUHOKHCIIOT.

benku. CocraB, ctpoenue. dusznyeckue CBOMCTBA. XMUMHUYECKUE CBOWCTBA: PEAKIMU THAPOJIM3a,
JCHATYpallud, KadeCcTBEHHbIe peakmuu. [lomydyenue OenxoB. OTaenbHBIC  MPEIACTABUTEIH.
[IpakTrueckoe 3HaueHHWE OEIKOB W WX NPOU3BOJHBIX B KEJIE3HOJAOPOKHOM XO3SHCTBE. benku u
MO Caxapu bl KaK OMOIOIUMEDBHI.

Bonokna, ux xknaccudukamus. Ilomyuenue BojokoH. OTaenbHBIC TNPEACTABHTEIN XUMHYCCKHX
BOJIOKOH M MX NPUMEHEHUE B JKEJIE3HOLOPOKHOM XO3SIICTBE.

JlemoncTpanuu: JloKa3aTelbCTBO HaMMYMS (YHKIMOHAIBHBIX TPYNI B pPacTBOpPax aMHHOKHUCIIOT.
PacTtBopenue u ocaxenue Oenkos. l[BeTHble peakunu 6e1KoB. ['opeHre NTHYBEero nepa 1 mepeTaHOM
HUTHU.

[IpodunbHbie U npodeccHoHaNbHO 3HAYUMbBIE 3JIEMEHTHI COJAEpKaHUS. AMHUHOKANpPOHOBAsl KUCIIOTA.
KampoH kak mnpeacTaBuTeNb MOJMAMHIHBIX BOJIOKOH. lVcnosibp3oBaHue TruIponn3a O€lIKoB B
IIPOMBIILITIEHHOCTH.

Tema Ne2.4.3 [Tonnmepsl. [Tnactmaccsl

JI.1.-J1.3
M.1.,M.2
I1.1.-11.4, I1.6

Conep:kanue yuyeOHOro MarepuaJa:

IInacTmacchl. HOJ'Iy‘-IeHI/IC MOJIMMEPOB peaKuHeﬁ noJIMMEepu3aliuu n ITOJIMKOHACHCAIIUH.
TCpMOHJ’IaCTI/I‘-IHBIC 1 TCPMOPCAKTHUBHBIC IJIACTMACCHI. HpeIICTaBI/ITCJ'II/I miaacrTmacc.
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[MIpodunsabie U mnpodeccHoHATLHO 3HAYMMBIE DIIEMEHTBHI  COJepKaHus. [lOMUBUHUIXJIOPHI,
nonuterpadgTopaTIiieH  (TeJIOH). ®denonohopMaIbICTUIHBIE  [JIACTMACCHI. Hemmynoun.
[TpombITIICHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.

Tema Ne2.4.4 ['eneTnyeckasi CBsI3b BAXKHEUIIIMX KIACCOB OPraHMYECKUX COCTUHEHUH. 2 JI.1.-J1.3
M.1.,M.2
I1.1.- 1.4, I1.6
JudppepeHupoBaAHHbIN 3a4eT 2 JI.1.-JL.3
M.1.,M.2
I1.1.-11.4, T1.6
CamocmosmenvHasn paboma obyuarowuxca: AHanu3 u mpeodpa3oBanre yueOHoN nHbopMauu
Hmoz |l cemecmpa: MakcumanbHas ydeOHas Harpy3ka 46
OO0s3aTenbHas ayIuTOpHAs yueOHast Harpys3Ka 44
MPAaKTUYECKHE PAOOTHI 4
nabopaTopHbie padOThI 12
TuddepeHIMPOBAHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka 80
OO0s3aTenbHas ayTuTOpHAs yueOHasi Harpy3ka 78
MpaKTH4eCKHe padboThl 8
nmabopaTopHbIe padOThI 22
KOHTpOJIbHast paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aUeTa 2
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3. YCJIOBUS PEAJIM3ALIMU ITIPOTPAMMBI YYEBHOM TV CHUILIMHBI

3.1. I[.]'[ﬂ peaim3anuu nmporpaMmmal yqeﬁﬂoﬁ AUCHUINIJIMHBI UMEKOTCH B HAJIMYUHU CJICAYOIIUE
ClleMaJIbHbIC ITIOMCIICHUSA

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune
VYyeOHas TUCHMIUIMHA peann3yeTcs B yueOHoM kabuHeTe Ne2303 «Xumus u OHO0JIOTHSI.
Obopyodosanue yuebHo2o kabunema.

1. ITocamounble MecTa MO KOJIMYECTBY O0YUaAIOIIUXCS.

2. Pabouee mecTo mpernogaBaTes.

3.Becol ananutuaeckue (1 mr.).

4. XuMuueckas mocyza.

5. Mojienu KpUCTaITMYECKUX PEIIETOK.

6. CoopHblii pubop A nomyyeHus ra3os (1 mrt.).

7.HabGopsl peakTHBOB 1O Heopranudecko xumuu (16 mir.).

8. Habopb! peakTHBOB 110 OpraHu4eckoit xumuu (16 mr.).

9. Habop nHAMKAaTOPOB.

10. HaGop miakaToB M0 HEOPraHUYECKON M OPraHHYECKONW XUMUH.

Bo3moxxHO mpoBeneHue 1a0opaTOpHBIX paboT mo pasneny OpraHuyeckoil XMMHH C MOMOIIBIO
y4e0HOTr0 AIeKTpOHHOTO M3Manus. Xumus (8-11 knacc). BupryansHas nadboparopust B kabunere Ne 2305

Ha 30 mocaIoYHBIX MECT.

Texnuueckue cpeocmea 00yyeHus.

-TB

- BUJIEOMarHuTOOH

- KOMIIBIOTEP

Ayouosuzyanvhvle cpedcmea oOyuenus:
1. B/® «Xumus BOKpyr Hacy», 60 MUHYT.

2. JI/® «Buapl koppo3um», 20 MUHYT.
3. B/® «l1IkompHBIH XUMUYECKUHN dKCTIEPUMEHT» 150 MUHYT.
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3.2. UudopmannonHoe odecrieyeHne peaau3anum NporpaMmmbl

3.2.1. IleuaTublie I/I3L[3HI/I$[1

1. Tabpuensa O.C. Xumumsa. 10 xmacc. ba3oBeiii ypoBeHb: yueb. mns oOmieoOpas3oBar.
yupexnenuii / O.C. I'abpuensH. — 9-e uzg., crepeotun.- M.: [lpoda, 2013.- 190, [1] c.: n.

2. Taopuensu O.C. Xummsa. 11 xmacc. ba3zoBeiii ypoBeHb: yueO. it o0meoOpas3oBar.
yupexaenuit / O.C. I'abpuensn.— 8-e uza., crepeorurt.- M.: [Ipoda, 2013.- 222, [1] c.: .

3. Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3noB A. A., Jlynun B. B. Xumus. 10
kiacc. ba3oBwiit ypoBens. YueOHuk.- M.: JIpoda, 2014.- 165 c.

4. Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos A. A., Jlyaun B. B. Xumus. 11
kiacc. ba3oBeiil ypoBeHs. Yuebnuk.- M.: Ipoda, 2014. — 210 c.

5. VYuebnuk. Pymsuruc I'.E., ®enpaman @.I'. Xumus. 10 ximacc. bazoBeiii ypoBeHb. YueOHUK.-
M.: IIpocBemienue, 2014. — 235 c.

6. YueOnuk. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 knacc. ba3osblit ypoBeHb. YueOHuk.- M.:

[Ipoceemenue, 2014. — 198 c.
JOINOJIHUTEJIBHO:

3.2.2. DeKTpPOHHBbIE N31aHUS (3J1eKTPOHHbIE PecypChl)

HpI/I Oopranmsanuu AUCTAHIIUOHHOI'0 Oﬁy‘-lel-ll/lﬂ HCIIOJB3YHOTCHA 3JICKTPOHHLIE

miargopmel Zoom, Moodle (pexkum goctyna caiit CTXKT http://www.stgt.ru/)

1. CD-ROM «Otkpsitas xumus 2.5» — M.: OO0 «Du3ukoH».
2. CD-ROM «Xumusi» — Moukap-Ona: Jlabopatopus cucteM MyasTuMeaua, Mapl TV,
3. YueOHoe aniekTpoHHOE n3aanue. Xumus (8-11 kiacc). Bupryansnas nadopatopusi.
4. BupryanbHasg 6ubnuoteka. Cepust 5pyauT «TUIOBBIE 3a7auul 110 BCEMY KYPCY XUMHUM.
5. Jlabopatopusi cucrem wmynbtumenuna MapTTVY «OOmass u HeopraHWYecKas XUMHS ISt
MOCTYMHAIOIINX B BY3bD».
6. OGpazoBaTenbHasi KOJUIEKIMS, MyJbTUMeaua Kypc. «OOmas U HeopraHudeckas XUMUS Ui
cpenneit mkoasl 10 u 11 knaccosy.
7. OtkpoiTas xumus. «llomHBI MyIbTUMEIUWHBIM Kypc MO XUMHHM JUId y4allUXCs IIKOJM,
KoJtemxen, By3osy.
8. M3natenscTBO rM00yc. «MynbTUMeANHHOE TPUIOKEHUE K ypokaM XumuH. [Ipesentanuny.
9. DnexTpoHHOE NpHIIOKEeHHE K razere «Xumusi» 2012— 2016 rr.
10. Cwupotkuna O.C. Xumus: yueOnuk / O.C.Cuportkun , P.O.Cuporkun .-Mocksa: KHOPYC
,2017.-364c. Pexxum noctyma: http:// www.book.ru
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11. 3apmaum u ynpakHeHus 1o obmeil xumuu : yuebHoe nocobue / H.JL.I munka.- u3a. crep.-M.:
KHOPYC ,2016.-240c. Pexxum poctyma: http:// www.book.ru

12. OOO Hayunas snekTpoHHas 6ubauoTeka [DnekTpoHHbI pecype]: M., 2012- 2016 — Pexxum
noctyna: http:// www.elibrary.ru

13. Hayuno-texuuueckas 6ubnmoreka MU Ta [Dnexkrponusiii pecypc]: M., 2012- 2016 — Pexum
noctymna: http:// www.library.miit.ru

3.2.3 UnTepHeT — pecypchbl:

1. Enwmuas xomnexuus mu@poBhIX 00pa3zoBaTelbHBIX pecypcoB - Pesxum moctyna: http://school-

collection.edu.ru/

2. DnextpoHHas Bepcus raseThl "Xumusa" npunoxkenue K msganuio «lleppoe  ceHTAOpA» -

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

3. Xumuueckuit daxyastrer MI'Y um. M. B. JlomonocoBa [DneKTpoHHBIH pecypc]: ceppep
XxuMu4eckoro (akymprera Moc. roc. yH-ta uM. M. B. JlomonocoBa. - M., 2015- - Pexxum mocryma:

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

4. EcrecTBeHHOHAy4HBIH 0Opa30BaTEIbHBIA HOPTa [DNeKTPOHHKIH pecypc] / MuH-Bo 06pa3oBaHus
u Hayku Poc. @enepamuu. - M. ; CII6., 2010-2016. - Pexum moctyma: http://www.en.edu.ru,

CBOOOTHBIN.

3.3 IIporpamma o0ecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMHEH3MOHHOIO MPOrPaMMHOIO
o0ecneyeHust
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM

TACIATITAHBI

Pe3yabTaTnl 00yyenust \

Kpurtepnu onenku

MeTtoabl OlIEHKH

IlepeyeHb JMYHOCTHBIX Pe3yJIbTATOB, 0CBAMBAEMbIX B
paMKax IMCUMIINHBI:

JI.1. YysctBo ropmoctu u |[MmirocTpupoBaHue Ha
YBAXKCHUA K  HCTOPUH U |ppuMepax  CTAHOBJIEHUE U
I[OCTI/I)KGHI/IiIM OTEUECTBEHHOM | yp 0 o150 OpraHIIecKOil
XUMHUYECKON HAYKH.
XUMUH KaK HayKu Ha
Pa3IUYHBIX UCTOPUYECKHUX
JTamnax ee pa3BUTHUs
JI.2. I'oToBHOCTB K |Mcnonn3oBanue METOI0B
MMPOAOJIZKCHHUTIO 06p330BaHI/I$I 158 HAy4YHOTO IO3HaAHUd npu
TTOBBIIHCHHA KBUTHGUKAUMA B |pp 0o enm IPOEKTOB U
n30paHHON
. y4eOHO-UCCIIeIOBATENbCKUX
npodeCCHOHAIbHON N
JEATENBHOCTH ¥ 00BbeKTHBHOE |SaAdT 1O H3YUCHHIO CBOUCTS,
OCO3HAHHE POJIU XMMHUYCCKUX crocobos [I0JIy4eHHUs 1
KOMIIETEHIIUIA B DTOM. pacro3HaBaHus
HEOPTraHUYECKUX "
OpraHUYECKUX BEIIECTB
JI.3. YMmeHue uCHONB30BATh |YCTAHOBICHHWE  B3aUMOCBSI3H

JIOCTHIKECHUSA COBPEMEHHOM
XUMHUYECKON HayKH u
XUMHUYECKUX TEXHOJOTMH JUIs
HOBBIILIEHUSI ~ COOCTBEHHOI'O
MHTEJJIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM
npodecCHOHAIbHON
JESITEIIBHOCTH.

Mexay ¢dakraMd U Teopuei,
MPUYMHON M CIEACTBUEM IIpH

aHanuse pOOJIEMHBIX
cuTyaniiii ¥ 00OCHOBaHUH
MPUHUMAEMbIX pElIeHUuH Ha

OCHOBE XMMHYECKUX 3HAHUHN

JI.4. OOmamanne HaBBIKAMU
0e30macHoi paboThl BO BpeMs
MPOEKTHO-UCCIIEI0BATETBCKOMN

u IKCTIEPUMEHTAILHON
JCATCIIbHOCTH, npu
UCTIOJIb30BAHUH
1ab0paToOpHOTO
o0opymoBaHus

Brinmonnenue
JKCIIEpUMEHTa

XHUMHUYCCKOI'O
1o
pacCiio3HaBaHUIO W TOJTYYCHUIO

HCOPTraHNYCCKUX n
OpPTraHU4YCCKUX BC€IICCTB,
OTHOCAINHUXCA K  pa3jIndIHbIM
Kj1accaM COG,HHHCHHﬁ, B

COOTBETCTBUM C MpaBUJIAMU H
npueMamu Oe3ornacHoi paboTbl
C XMMUYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM
obopynoBaHuEM

- BxoaHo#t KOHTPOJIB

- ITonGop, aHaIN3 u
npeoOpa3oBaHue yueOHOro
Marepuaia

-YcTHBINA 0onpoc

- 3acnymuBaHuEe COOOIICHUI
Y OIIEHKA UX MOJATOTOBKH.

- IIpopaboTtka MaTepuanon
Kypca JIEKUUH 10
HEOPraHWYECKOW XUMUMU.

- [IpocmoTp mipe3eHTanmii u
OIIEHKA UX TTOJITOTOBKH.
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Ilepeyennb MeTanpeaMeTHBIX Pe3y/JbTATOB, 0CBAUBAEMbIX B
pPaMKax IMCHUNIHHBI:

M.1. Hcnonp3oBanue
Pa3IUYHBIX BUIOB
[103HABATEIILHOM

JESTEIIbHOCTH ¥ OCHOBHBIX
MHTEJJICKTYaJIbHBIX OINeparuil
(mocTaHOBKH 3a/1a4H,
dbopMynupoBaHUs ~ THUIOTE3,
aHanm3a u CUHTE3a,
CpaBHEHUS, 000011IeHHS,
CUCTEMATH3aIlN¥, BBISBICHUS
MPUYHUHHO-CJIEICTBEHHBIX
CBs3€H, TMOHCKA aHaJIOroB,
(GbOpMyIUPOBaHKUS  BBIBOJIOB)
I pEUIeHUs TOCTABICHHON
3aJa4u, MIPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS
(HabmroieHusl, HAy4YHOTO
AKCIIEPUMEHTA) JUISl U3YUYCHUS
pa3IMYHBIX CTOpOH
XUMHYECKHX  OOBEKTOB |
MPOLECCOB, C  KOTOPBIMH
BO3HMKAaET  HEOOXOAUMOCTH
CTaJIKUBAThCS B
npodeccuoHabHOM cdepe.

OO0bsicHeHue OpUpoabl U

Croco0oB oOpazoBaHUs
XUMHYECKON CBSI3H:
KOBAJICHTHOMU (mossipHOW,
HETIOJISIPHON), HOHHOI,
METAJUINYECKOM, BOJOPOAHON —
c LENbI0

XUMHUYECKON

OIpeICTICHUS
AKTUBHOCTHU
BEIIIECTB

M.2. Hcnons3zoBanue
pa3IMYHBIX UCTOYHHKOB JJIS
MOJTYYEHHU S XUMHYECKON
uH(popMaIuy, YMEHHE
OLICHUTh €€ JOCTOBEPHOCTb
JUISL  TOCTHDKEHHMSI  XOPOIINX
pe3ysbTaToB B
npodeccuoHanbHOM cepe.

YcraHOBIIEHHME  B3aUMOCBS3H
MEXIy (akTaMu U TEOpHeH,
NPUYMHON M CIEJCTBUEM IpHU

aHanuse pOOJIEMHBIX
cuTyaniiii ¥ 00OCHOBaHUH
MPUHUMAEMbIX pELIEHUN Ha

OCHOBE XMMHYECKUX 3HAHUH

- 3aniloMUHaHuEe y4eOHOTo
marepuana

- [IpopaboTka marepuana
Kypca JIEKIUH 110
HEOPraHU4eCKOW XUMHHU

- [Ton6op, aHaIn3 u
npeoOpa3oBaHue y4eOHOT0
Mmarepuaa

- BusyanpHas onenka
MPaKTUYECKON pabOTHI

- BusyanpHas onieHka
BBITIIOJTHEHUS
WHIVBUAYaAJIbHBIX
YIOPaKHEHU.

- BuzyanibHas oneHka
CaMOCTOSITENIbHOM pabOTHI.

- BuzyanbHas oneHka
nabopaTopHON PaOOTHI
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Ilepeyens mnpeaMeTHBIX Ppe3yJabTaTOB,

paMKax TUCHUIIJIMHBI:

OCBauBa€eMbIX B

I1.1. CdopMHupOBaHHOCTH
IPEACTABICHUM O  MecTe
XUMHH B COBpPEMEHHOM
. NnmoctpupoBanue Ha
HAyYHOW  KapTUHE  MUDPA,;
mpuMepax  CTaHOBJEHHE U
MOHMMAaHUE POJU XHMHUU B 5
(hOpMUpOBaHHH Kpyrozopa u |PBOTIOIIIO OpraHUYeCcKOi
(bYHKHHOHaHBHOﬁ XUMUHN KaK HayKH Ha
IPaMOTHOCTM YE€JIOBEKa ISl |pa3siIuIHbBIX UCTOPUYECKHUX
peHICHNA HPaKTUICCKUX 3Tamax ee pa3BUTHUA
3ajad.
I1.2. Bnanenue |[lonnmanue ¢buznyecKkoro
OCHOBOIIOIAratoIMMH1 CMBICIIa [Tepuoanueckoro
XAMUICCKAMA - TIOHATHAMMY, |3ax0ma J[.J. MeHzeneeBa U Ha
TEOPUSMU, 3aKOHaMU u
ero OCHOBE o0BsiICHEHUE
3aKOHOMEPHOCTSMH; -
BHCHUMOCTH BOICTB
YBEPEHHOE 10JIb30BaHHe |2 bACHMOC CBOHC
XUMHYECKHX  OJJIEMEHTOB W

XUMUYECKOW TEPMHHOJIOTUEH
U CUMBOJIMKOH.

O6pa30BaHHLIX MU BCIICCTB OT
QJICKTPOHHOI'O CTPOCHHUA
aTOMOB

Ananuz CcoCTaBa, CTPOCHUA U

CBOMCTB BEUIECTB, IPUMEHSSA
MOJIOKEHUS OCHOBHBIX
XUMHYECKUX TEOPUH:
XUMHUYECKOTO CTPOCHUSA
OPraHUYECKUX COEMHEHMI
A.M. bytneposa, CTPOEHUS

aToMa, XWUMHUYECKOW  CBS3H,
ANEKTPOIIUTUIECKOM
JUCCOIIUAITUT KHCITOT u
OCHOBaHMM
[1.3. BrnameHue OCHOBHBIMH |BhIoIHEHHE XUMHUYECKOTO
METOAaMH HAay4HOI'0 |skcriepuMeHTa no

IIO3HaHUA, HCHOJ’II)?.YCMI)IMI/I B
XUMUU: HaOIIOICHUEM,
OIIMCaHUEM, I/I3MepeHI/IeM,
IKCIICPUMEHTOM,; yMEHUe
00pabaThIBaTh, OOBSCHSTH
pe3yJIbTaThI MIPOBEICHHBIX
OIIBITOB MW [JA€JaThb BBIBO/JBI,
FOTOBHOCTH M CIIOCOOHOCTH

pacClio3HaBaHUIO U TOJYUCHUIO

HCOPTraHNYCCKUX 158
OpPraHU4YCCKUX BCIIECTB,
OTHOCSAIIINXCS K Ppa3iIMuYHbIM
KJIaccaM COCIUHCHHI, B

COOTBETCTBUM C MpaBUIAMU H
npueMamu Oe3o0rmacHoi paboThbl

-ITon6op, ananus u
npeoOpa3oBaHue yueOHOU
uHpopmanuu

- [IpopaboTka MarepuaaoB
Kypca JIEKUUH 10
HEOPraHWYECKOU XUMUHU.

- BusyanipHas oneHka
NPAaKTUYCCKUX U
J1a00paTOPHBIX padoT.

- BusyanpHas oneHKa UTOrOBOM
KOHTPOJIbHOM paboThI.

-Breimonnenue 3aJaHul B
MUCbMEHHOU popme
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IIPUMEHATh METOJbI IIO3HAHUS
IIPH PELICHUU MPAKTHYECKUX
3a/1a4.

C XMMHYECKUMH BELICCTBAMU U
1a00paTOpPHBIM
obopymoBaHueM

I1.4. CdopMHupOBaHHOCTH
YMCHHS JaBaTh
KOJINYECTBEHHBIC OIICHKU U
MPOU3BOJUTH  PACUETBl IO
XUMHYECKHM  (GOpMylIaM H
YPaBHEHHSIM.

[IpoBenenune  pacueroB  Ha
OCHOBE XHMHUYECKUX (OPMYI H
YPaBHEHUN pEAKLHUI: PaCUYEThI
MacCcoBOM JIOJIN (Macchl)
XUMHYECKOTO COCIUHEHHUS B
CMecH; pacueTsl Macchl
(oObeMma, KOJINYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIINH,
€CITM OJHO M3 BEIIECTB JAaHO B
n30bITKE (MMEET TPHMECH);
pacdeTsl MAacCCOBOM WA
00BEeMHOIM J0TTN BBIXOJa

IIpoOaAYKTa peaKnuu oT
TCOPCTUYCCKH BO3MOXXHOTO,
PacdCThl 00BEMHBIX
OTHOIIICHUI ra3oB IIpu

XUMHYCCKUX PCAKIUAX

I1.5. Buagenue mnpaBusamu
TEXHUKH O0€30IacHOCTH TIpU
UCTIOJIB30BaHUN  XUMHYECKHX
BEIIIECTB.

Brnanenue MpaBUJIaMU
Oe3omacHOro  OOpameHus ¢
CAKHUMU, ropro4YnmMu u
TOKCHUYHBIMHU BEUICCTBaAMU,
cpencTBamMu OBITOBOM XUMUM

I1.6. CdopmupoBaHHOCTH
COOCTBEHHOM  MO3UIMH IO
OTHOLIEHUIO K XHUMHYECKOH
uH(pOpMalU, TOTy4yaeMon U3
pa3HBIX HCTOYHHUKOB.

[IpuBenenue IIPUMEPOB
XUMHUYECKUX peaKuuit,
PACKpBIBAKOIIMX  XapaKTEepHbIE

XAMUYECKHE CBOIiCcTBA
HEOPTaHUYECKUX u
OpPTaHUYECKUX BEIIECTB
W3YYCHHBIX KJIACCOB C IICIBIO
nux I/I)IGHTI/I(l)I/IKaHI/II/I nu
00BICHEHHUS o0acTu
HpI/IMeHeHI/ISI

32




