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1 IMosicHUTEJBLHAA 3AMUCKA

PaGouass nmnporpamma pa3paboTaHa Ha OCHOBE IPUMEPHOW  MPOTPaMMBI
00111e00pa30oBaTEIbHON AUCHUIUIMHBL XUMHS s NMPodeCcCUOHANBHBIX 00pa30BaTelbHBIX
opranuszanui, pekomeHgoBaHHOH PI'AY «®UPO» B kauecTBe MpUMEpPHOW MPOrpaMMBbl IS
peanuzaii OCHOBHOH mpodeccuoHalibHOM oOpa3oBaTenbHOU nporpammbl CIIO Ha 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ noixydeHuem cpeanero oopazosanus (IIpotokon Ne3 ot 21
utoiist 2015 r. Peructpanronnsiii Homep peuensuu 385 ot 23 utonsg 2015r. DT'AY «OUPOy),
¢ yueroM ®I'OC CIIO 1o cnennansaocTr 23.02.07 « Texaudyeckoe 00CTy)KUBaHUE U PEMOHT
JIBUTATENe, CUCTEM M arperaToB aBTOMOOMIIEH», YTBEPKIEHHOTO MpUKa3oM MUHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu 09.12.2016 1. Ne1568, u yaeOHOTO TUTaHA TI0
CHEIUAIBHOCTH.

ConeprxaHue nporpaMMbl HAIPABJIEHO HA TOCTUKEHUE CIAEAYIOIINX LIEJICH:

- (opmupoBaHUE Yy OOYyYalOIUXCsl YMEHHUS OLIEHHWBATh 3HAYUMOCTh XHUMHYECKOTO
3HAHUS Ul KaXK0r0 YeJI0BEKa;

- (GopMupoBaHue y 00yUaIOMIUXCS IIETOCTHOTO MPEACTABICHUS O MUPE U POJTU XUMUH
B CO3JJaHUM COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MUPa; YMEHUE OOBICHATH OOBEKTHI
A TPOILECCHl OKPYXKAIOWIEH AEHCTBUTEIBHOCTU: MNPUPOIHOM, COLMAIBHOM, KYJIbTYPHOHU,
TEXHUYECKOU CPEIbl, - UCIONB3YS JUIsl STOT0 XUMHUECKUE 3HAHUS;

- pa3BUTHE y OOyYarolUXCsl YMEHHUs pa3iuyarh (PakTbl U OLIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUAETh HMX CBSI3b C KPUTEPUSIMU OLEHOK U CBSI3b KpUTEPUEB
OTpE/IeNICHHON CHCTEeMOW LEHHOCTEeH, (POopMymupoBaTb U OOOCHOBBIBaTH COOCTBEHHYIO
MO3ULIMIO;

- MPHOOpETeHHE 00YIAFOINMHUCS OIBITa Pa3HOOOPa3HOM AEATEIFHOCTH, TIO3HAHUS U
CaMOIIO3HAHHMS;, KIFOYEBBIX HABBIKOB, HMCIONIUX YHUBEPCAIHLHOE 3HAYCHUE VIS Pa3IUMIHBIX
BHJIOB JICATEIHLHOCTH (HABBIKOB PEIICHUS MTPOOJIEM, IPUHSTHS PEIICHUA, TIONCKA, aHAIHN3a U
oOpaboTkn  WHPOpMANMKA, KOMMYHHUKATHUBHBIX  HABBIKOB, HABBIKOB  HM3MEPCHHIA,
COTPYJIHUYECTBA, 0€30MacCHOTO O0paIlIeHUs C BEIECTBAMU

[TpomexyTouHasi aTTecTarus mpoBoauTcs B ¢opme nuddepeHnnpoBaHHOTO 3aueTa
M0 UTOTaM M3y4YEHUS JUCIHUIUIMHBI B KOHIIC Y4eOHOTO TO/1a.

JuddepeHIIMpOBaHHbBIN 3a4eT MO JUCIUIUIMHE IPOBOJUTCSA 3a CYET BpPEMEHH,
OTBEJICHHOTO Ha €€ OCBOCHME, W BBICTABIIACTCS HAa OCHOBAHHH PE3yJIbTATOB BHITIOJHEHUS
3aJIaHuH, a TAK)KE TOUYCK pyOESIKHOTO KOHTPOJISL.

O01mas xapakTepuCcTUKA y4e0HOM JUCHUIIIMHBI

XuMHS — O3TO HayKa O BENIECTBaX, HMX COCTaBe W CTPOCHUHU, CBOWCTBaX W
MPEBPAIICHUSAX, 3HAUYCHUN XUMHUYECKHUX BEIICCTB, MATEPHAIIOB U MPOIIECCOB B MIPAKTUICCKOM
nesTenbHOCTH uenoBeka. Cognepikanue o00meoOpa3oBaTenbHOW y4eOHOW JAUCIUIUIMHBI
«XHMHsI» HAMMPABJICHO HA YCBOCHUE O00YYaAIONUMUCS OCHOBHBIX MOHSATHH, 3aKOHOB U TEOPUI
XUMHH; OBJIQJICHUEC YMCHHUSIMH HAOJFOJaTh XUMHUYCCKUC SIBJICHHMS, NMPOBOJUTH XHUMHUCCKHM
IKCIIEPUMEHT, MPOU3BOJAUTH PACUECTH HA OCHOBE XMMHUYECKHUX (hOPMYJ BEIIECTB M YpaBHEHU I
XUMHYECKUX peaknuii. B mporecce u3ydeHHs XUMHH Yy OOYYArONIMXCS Pa3BUBAIOTCS
MO3HABATEIbHBIC HWHTEPECHl M  HMHTE/UICKTYaJbHBIC CIIOCOOHOCTH, TMOTPEOHOCTH B
CaMOCTOSITEIBHOM TMPUOOPETCHUHM 3HAHUN TIO0 XMMHUU B COOTBETCTBHHM C BO3HUKAIOIIUMU
KU3HEHHBIMHU TIPOOJIEeMaMH, BOCIIUTHIBAETCS OCPEKHOE OTHOIICHUS K TPHUPOJIE, TOHUMAHUE
3I0POBOTO 00pa3a KU3HH, HEOOXOIUMOCTH TPEIAYNPEIKICHUS SIBICHHH, HAHOCSIIUX BpE
3I0POBBI0 M OKpyXarmiel cpene. OHM OCBaWBalOT TPUEMBI TPAMOTHOTO, OE30MacHOTO



WCTIOJIb30BAHUS XUMHYECKHUX BEIIECTB M MaTepHaliOB, MPUMEHIEMBIX B OBITY, CEIHCKOM
X035ICTBE M Ha pou3BoACTBe. [Ipu CTpyKTypHpOBaHUU COJIEpKaHUs 00111e00pa30BaTeIbHOM
yuebHOi. B mpouecce wu3ydeHUss XUMUU TEOPETUYECKUE CBEJIEHUS JIOTIOJTHSIOTCS
JEMOHCTPALUSIMU, JIaOOPATOPHBIMU ONBITAMU U NPAKTUYECKUMH 3aHATUAMH. 3HAUUTEIBHOE
MECTO OTBOJUTCS XUMUYECKOMY 3KCIEpUMEHTY. OH OTKPBIBAET BO3MOKHOCTh (POPMUPOBATH
y OoOy4aromuxcs CrenuaibHble MPeAMETHbIE YMEHUs: paboTaTh C BEIIECTBAMU, BBITIOIHATD
IPOCThIE XUMUYECKUE OTBITHI, YIUTh O€30MMaCHOMY U SKOJIOTHYECKH IPAaMOTHOMY OOpaIleHUIO
C BEIIeCTBaMH, MaTepUaIaMH U IIPOLIECCAMHU B OBITY M HA IPOU3BOJICTBE.

MecTo y4eOHOV JUCUUIJIMHBI B Y4eOHOM IJIaHe

VYueOHas AucCHHUIUIMHA «XHUMUS» SIBISECTCS YYCOHBIM IPEIMETOM II0 BBIOOPY U3
obs3aTtenpHON TpeameTHOM obnactu «EctectBennsle Haykm» DI'OC cpemnero oo6miero
oOpasoBanusi. 3yuaercs Ha 1 kypce B 00111€00pa30BaTeIbHOM IIUKIIE.

Pe3yabTaThbl 0CBOEHMSI Y4€OHOM THCIUTIIHHBI

OcBoeHue cosiepKaHusl Y4eOHOM TUCIUIUIMHBI « XUMHS» 00€CIeUrnBaET JOCTHKECHHE
CTYI€HTAMHU CJIEIYIOIINX PE3YIbTATOB:

JIMYHOCTHBIX:

- YyBCTBO TOPJIOCTH M YBOXKCHHS K UCTOPUU U JOCTIKCHHUSM OTE€YECTBEHHON

XUMUYECKOW HAyKW; XUMHUYECKH TPaMOTHOE TMOBEACHHE B MPOQPECCHOHATHHOM
JESTEIIbBHOCTH U B OBITY IpH OOpallleHWHd ¢ XMMHYECKUMH BEIIECTBAMHU, MaTepHallaMd H
Mpoleccamus;

- TOTOBHOCTH K IIPOJIOJDKCHUIO 00pa30BaHUs U MOBBIIICHUS KBaTU()UKALIUN B

n30paHHOU TpodeccuoHaNbHON ASSITEIILHOCTH U OOBEKTUBHOE OCO3HAHUE POIH

XUMUYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE UCTIOIB30BaTh JOCTUKEHUS] COBPEMEHHON XUMHYECKON HAYKU U

XUMUYECKUX TEXHOJOTUW [l TIOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOU TTPO(decCHOHANBHON e TEIbHOCTH;

MeTanpeaMeTHbIX:

- HCTOJIb30BaHUE PA3UYHBIX BHUJIOB MMO3HABATEIHHON JCSTEILHOCTH U OCHOBHBIX
WHTEJUIEKTYAIbHBIX Olepaliil (MIOCTaHOBKY 3a1a4u, (GOpMYITUPOBAHUS

THIOTE3, aHAJlM3a U CHHTE3a, CPaBHEHUS, 00OOIICHNS, CHCTEMATU3aIlUN, BBISIBICHUS
MPUYMHHO-CIICJICTBEHHBIX CBS3€H, IMOMCKA aHaloroB, (OPMYIHUPOBAHUS BBIBOJOB) IS
pelieHus: MOCTaBICHHON 3a/1aud, TPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUs (HAOMIOACHUS,
HAyYHOTO OHKCIIEPUMEHTA) IJIsi W3YYCHHs PA3JIMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOAMMOCTH CTAJIKUBATHCS B MPOQPECCHOHATBHOMN
chepe;

- UCTIOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB JIJI5l TOJTYYEHUS XUMUUYECKOU

uH(pOpMAIUKA, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JIsi JIOCTHDKCHHSI XOPOIIUX
pe3yapTaToB B MpodeccuoHanbHOM cdepe;

npeaMeTHBbIX:

- c(hopMHPOBAHHOCTH TMPEACTABICHUNA O MECT€ XUMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHUPA; TOHUMaHUE POJIU XUMUHU B (POPMUPOBAHUU KPYT030pa U

(GYHKIMOHAIBHOW TPaMOTHOCTH YEJIOBEKA ISl PEIICHHUS MPaKTHYEeCKUX 3aj1ad;
BIIAJICHHE MTPABUJIAMHU TEXHUKH 0€30MaCHOCTH IMPHU MCTIOIb30BAHUN XUMHUYECKUX BEIIECTB;



- BJAJEHHE OCHOBOIIOJIATAIOIIMMH XUMHYECKUMU NOHATHIMHU, TEOPUSMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MMOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHHE OCHOBHBIMHM METOJIAMHU HAYYHOTO MO3HAHMS, UCIOJIb3YEMbIMU B XUMUMU:
Ha0II0/ICHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHue 00pabaThIBaTh, OOBSCHATH Pe3yJabTaThl MPOBEACHHBIX OIMBITOB U JENaTh
BBIBOJIbI; TOTOBHOCTb M CIOCOOHOCTH MPUMEHSTH METOJbl TMO3HAHUS TMPU PEHICHUU
NPaKTHYECKUX 3a7a4; CHOPMHPOBAHHOCTh YMEHHS [aBaTh KOJMYECTBEHHBIE OIEHKU U
IPOU3BOJUTH PACUETHI 10 XUMUYECKUM (DOopMysIaM U ypaBHEHUSIM;

- BJaJICHUE TMpaBWJIaMH TEXHUKHU O€30MacHOCTH MPH HCIOIb30BAHUU XUMHUYECKHUX
BEIeCTB; CHOPMHUPOBAHHOCTH COOCTBEHHOM TMO3UIMU [0 OTHOLIEHUIO K XHUMHUYECKOU
uH(OpMaIIiY, TOJTy4aeMOli U3 Pa3HbIX UCTOYHUKOB.



2 CTpykTypa u coaep:xkaHue y4eOHOH TUCUMILIUHBI

2.1 O0beM yueOHO TUCHUIINHBI U BUbI Y4e€0HOH PadoThI

Bua yueOHOM padoThI

O0BeEM HacoB

CyMmmapHas yyeOHasi HArpy3Kka BO B3aUMOJAeHCTBHH C 78
npenojaaBarTejeM
Camocmoamenvnasn paboma He
IPelyCMOTPEHO
O0bem 00pa3oBaTeIbHON MPOrPAMMBI 78
B TOM YHCJIE:
TEOPETHYECKOE O0YICHHUE 78
nabopaTopHbie padOThHI He
IPelyCMOTPEHO
MPAKTUYECKUE 3aHATUS He
IPElyCMOTPEHO
KypcoBas pabota (IpOeKT) He
PElyCMOTPEHO
KOHTpOJIbHas paboTta He
PElyCMOTPEHO
KOHCYJIbTalluU He
IPElyCMOTPEHO
Camocmosmenvhas paboma He
PElyCMOTPEHO
IIpome:kyTouHasi aTTecTanus NPOBOAUTCSI B hopme 2

mudPepeHIIMPOBAHHOTO 3a4eTa




2.2. TemaTnuyeckuii NJIaH U coJiep:KaHue YUeOHON JUCHHIIMHBI « XMMUSD)

Haumenosanue Conep:xxanue yueOHOW TUCHUANINHBI O0beM YpoBeHb
pa3aesoB U TEM 4acoB O0CBOEHMUS
1 2 3 5
BBenenue 2 1
[IpenmeTr xumuu. HayuHble METObI MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUI.
Ponp skciepumenTa u Teopuu B XUMUMU. MoJIeTUPOBAaHNE XUMHUECKUX MTPOIIECCOB.
3nauenue xumuu Tpu ocBoeHun mnpodeccuit CIIO u cnenmansHoctelr CITIO
TEXHUYECKOT0 Mpoduiis MpodhecCHOHATLHOTO 00pa30BaHus.
Paznen 1 O6mas u 40
HEOpraHu4vecKas
XUMMHS
Tema 1.1 Coneprxkanne yaeOHOro MaTeprana 4
OcHoBHble TOHATUA U | 1 | OCHOBHBIE TOHATHA M 3aKOHBI XuMuH. BemectBo. AtoMm. Moekya.
3aKOHBI XUMHUH. Xumuueckuid anemMeHT. Asuotponus. IIpocTble W COXKHBIE BELIECTBA.
KavecTBeHHBII M KOJUYECTBEHHBIM COCTaB BEMIECTB. XUMUYECKHUE 3HAKU M 1
dbopmynel. OTHOCUTENBHBIE aTOMHasi W MOJEKyJsipHas Macchl. KomuuecTBo 2
BemiectBa. CTexuoMmeTpusi. 3aKOH COXPAaHEHUsT MacChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTB MOJICKYJIIPHON CTPYKTYpPhI. 3aKOH ABOTaJIpo U
CJIEACTBHS U3 HETO.
2 | IlpakTuyeckoe 3ansaTue Nel Pemienue 3aa4y Ha onpeiesieHue MacCOBOM JI0TH
XUMUYECKHX JJIEMEHTOB B CIIOKHOM BemlecTBe. (CocTaBiieHHE YypaBHEHUI 2

XUMHNYECKUX peaKuHﬁ W paCUYCTEI IO HUM.

IpopuabHbie U NMPodecCHOHAIBLHO 3HAYUMbIE JJI€MEHTHI COJdep:KaHHus. AJUIOTPOIHBIE MOAM(PUKAINN
yraepoja (anmas, rpadur), Kuciuoposia (KUCIopoi, 030H), 0J0Ba (cepoe u 6ernoe).

Tema 1.2
[Ieproanueckuii 3aK0H
u Ilepuonnueckas
CHCTEMa XMMHUYCSCKUX

Copepxanue yueOHOro MaTepuasa

Iepuoanueckuii 3axon /I. U. MenneneeBa. Ctpoenue aroma. OTKpbITHE
JAN.MenneneeBoiM Ileproanyeckoro 3akoHa. llepuonnyeckuid 3akOoH B




anemenToB 1. U.
MemnpeneeBa u
CTPOEHHUE aTOMa.

dbopmynupoke JI. M. MenneneeBa. Ilepuoaudeckas Tabauiia XUMHUYECKHUX
3JIEMEHTOB — rpaduyecKoe 0OTOOpaKEHHUE MEPUOANIECKOTO 3akoHa. CTpyKTypa
MEPUOANYECKON TaOMUIIBI: IEpUObI (Mayible U OOJIbIINE), TPYNILI (IJIaBHAS U
noOouHasg). ATOM — cCJOXHasi yacTuma. fnpo (MpOTOHBI U HEWUTPOHBI) U
aneKTpoHHas obonouka. M3oronbl. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJjibIX NepHoA0B. OCOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000I0YEK
aTOMOB 3JIEMEHTOB OOJIBIINX MTEPUOIOB (TIEPEeX0IHBIX 371IeMeHTOB). [TonsiTHE 00
opouTtansax. s-, p- u d-opOouTtanu. DIEKTPOHHBIE KOH(HUTYypallid aTOMOB
xuMudyeckux sneMeHToB. CoBpemenHas (opmynupoBka [lepuoauyeckoro
3akoHa. 3HaueHue Ilepmommueckoro 3akoHa u Ilepuogmyeckoll cuCTEMBI
xumudeckunx snemeHToB /. V1. MenneneeBa aiis pa3BUTUS HAYKU U IOHUMaHUS
XUMHYECKOW KapTUHBI MHPA.

2 | Ipaktuyeckoe 3ansaTHe Ne2 HammcaHue 5SIEKTPOHHBIX W AJICKTPOHHO- 5
rpaduyeckux GopMys aTOMOB XUMUYECKUX DJIEMEHTOB.

IMpopuiabHbie U MpodecCHOHATBHO 3HAYUMBbIE J3JIEMEHThI colep:kaHusA. PannoakTuBHOCTh. «30TOIBI
BOJIOpOIa», «/CMOIb30BaHNE PATMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LENAX», « PEHTT€HOBCKOE M3ITy4YECHHUE U
€ro MCIoJIb30BaHWE B TEXHUKE» MoieIMpoBaHUE KaK METOJ TPOTHO3UPOBAHUS CUTYaIlMH Ha IPOU3BOJICTBE)

Tema 1.3
Crpoenue BemiecTna.

Conepkanue yueOHOTO MaTepuaia 6

1 | Buabl xuMu4eckoi cBsizu. KatroHsl, ux 00pa3oBaHue U3 aTOMOB B Pe3yJibTaTe
mpolecca OKUCICeHHs. AHHOHBI, X O0pa30BaHHE M3 aTOMOB B pPe3yJbTaTe
mpoiiecca BocCTaHOBJIEHUA. MOHHas CBSI3b Kak CBA3b MEXIY KaTHUOHAMU U
AHMOHAMHU 32 CUET AJIEKTPOCTATUIECKOTO MpUTshkeHus1. Kinaccudukaiusi HOHOB:
M0 COCTaBy, 3HAKy 3apsija, HaJIW4YUI0 TujapaTHOM oOonouku. HMoHHbIE

Kpuctajmdyeckue pemerkd. CBolicTBa BEWIECTB C  HOHHBIM  THUIIOM 2
KpUCTAININYECKON pemieTk. MexaHu3M o00pa3oBaHUs KOBAJEHTHON CBS3U
(oOMeHHBIH u JIOHOPHO-AKIIETITOPHBIN). DIIEKTPOOTPULIATENBHOCTb.

KoBasientHsle nosusipHas U HenoysipHast cBs3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MouekymsipHbIE M aTOMHBIE KpUCTAJIIM4YEecKue penieTku. CBOMCTBa BEIIECTB C
MOJIEKYJISIPHBIMHM M aTOMHBIMH KPUCTAINIMYECKUMU PEIIETKAMHU.




2 | Metanaunuyeckasi cBsi3b. MeTauindeckas KpHCTaLIMYecKas pelieTka u
METaJUTMYECKas XUMHUYECKas CBsi3b. DHU3MYECKHE CBOMCTBA METALIOB.
Teepmoe, xuakoe u Tra3zoo0pa3sHoe cocTosHUS BemecTB. Ilepexon 2 2
BEIIECTBA U3 OJHOTO arperaTHOr0 COCTOSIHUS B ipyroe. BomopoaHast cBs3b.

4 | Yuctple BemecTBa M cMmecu. [IucnmepcHble cucrembl. [loHaTHe 0 cMecu
BelecTB. I'oMoreHHsie U rereporeHnble cmecu. CocTaB cMmecei: oObeMHas U
MaccoBas 10 KOMIIOHEHTOB CMECH, MaccoBas nois npumeced. [lonstue o 2 1
mucriepcHot  cucteme. JlucmepcHas ($asza W AWCHEPCHOHHAs  Cpeja.
Kiaccudukarms gucnepcHbix cucteM. [IoHITHE 0 KOJIJIOMIHBIX CUCTEMAX.

IIpopuabHbie U npodeccHoOHATIBLHO 3HAYUMBbIE 3JIeMeHThI cofiepkaHusi. [[oIsIpHOCT CBSA3M U MOJISPHOCTD
moutekyibl. Kongencamus. Tekyuects. Bosronka. Kpucrannuzanus. Cyonumanus u necyoaumanusi. AHOMaauu
¢usnyeckux cBoWcTB Bonbl. JKuakue kKpuctayuibl. MuHepasiasl M TOpHbIE MOPOJIbl KaK MPUPOIHBIE CMECH.
OMYIbCUU U CYCTICH3UU. 30JIM U TEJIH.

Tema 1.4 Cojnepxanne yaeOHOro MaTeprana 4
Bopa. PactBopsl. 1 | Boma. PactBopnl. Boma kak pactBopuTenb. PacTBOpHMOCTH BEIIECTB.
DNEeKTpOoIUTHIECKAs Haceiniennple, HEHaACBIICHHBIE, NEPECHIIIEHHBIE PAacTBOPHL. 3aBUCHUMOCTH 5 5
JTUCCOLMALINS. pPacTBOPUMOCTH Ta30B, >KMJAKOCTEH M TBEPABIX BEUIECTB OT Pa3JIMYHBIX
¢dakTopoB. MaccoBas 7107151 paCTBOPEHHOT'O BEIIECTBA.
2 | DJeKTpoJuTHYeCKAS] AUCCOUMANHUA. OJEKTPOIUTHl U  HEDIEKTPOUTHI.
DJIEKTPOJIMTUYECKAsE  JUCCOLMAIUA. MexaHu3mMbl  3IEKTPOJIUTHYECKOM
OUCCOLMALMUA Ul BELIECTB C PAa3IMYHBIMM TUIIAMU XUMUYECKOU CBS3H.
I'mnpaTpoBaHHbIE U HETMAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOIUTHYECKON 2 2
muccounanuu. CunbHble M cialOble 37eKTpOJauThl. OCHOBHbBIE IOJOKEHUS
TEOPHUH DIIEKTPOJUTUYECKONW nuccounanui. KucioTel, OCHOBaHUS U COJU Kak
JJIEKTPOJIUTHI.
IIpopunabHbie U NpodeccCHOHAIBLHO 3HAYMMbIE 3JIeMEHTHI colep:kaHus. PacTBopeHune kak (uU3HKO-
xumuueckuit nponecc. TemnoBesle 3ddexTsl mpu pactBopeHuu. Kpucrtamnoruapartel. Pemenue 3amau Ha
HAaxO0’KJICHHE MacCOBOM JOJIM paCTBOPEHHOTO BelecTBa. [I[puMeHenne Boabl B TEXHUYECKUX LEaX. JKeCTKOCTh
BOJIbI M CIIOCOOBI X YCTPaHEHHUSI.
Tema 1.5 Conepxkanue yueOHOTO MaTepuaia ’ 8 ’
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Knaccudukamms

HEOPraHUYECKUX

COCTMHEHHUH U UX
CBOMCTBA.

1 | Kucaorsl u ux cBoiicTBa. KHUCIIOTHI Kak 31€KTPOIUTHI, UX KiI1accuPUKaIuUs 10
pa3IUYHBIM TpU3HAKaM. XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUH
ANeKTpouTUUeCKo  auccoumnanuu.  OCOOCHHOCTH  B3aUMOJEHCTBUS 2 2
KOHIICHTPUPOBAHHOW CEpPHOW M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHBIE
croco0ObI MOJYYESHUS KUCTIOT.

2 | OcHoBaHusi W wuX cBoiictBa. OCHOBaHHMS KakK DJJIGKTPOJIMTHI, WX
Kiaccuukanmuss 1O  pasIMYHBIM  TpU3HAKaM. XHUMHUYECKHE CBOMCTBA
OCHOBAaHMH B CBETE TEOPUHU IJICKTPOIUTHUECKON Iuccolnuanuu. PaznoxxeHue 2 2
HEpPAaCTBOPUMBIX B BOJ€ OcCHOBaHMU. OCHOBHBIE CHOCOOBI TMONYUYECHHS
OCHOBaHHM.

3 | Conu u ux cpoiicrBa. Conu kak anekTponautshl. Conu cpeaHue, KUcible U
OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUH DIIEKTPOIUTHIECKON 2 2
nuccoraryn. CriocoObl mosrydeHusi conei. ['maponns comen.

4 | Oxcuabl 1 ux cBoiicTBa. Coneobpa3yroIme U Hecoaeo0pa3yroIue OKCHIBI.
OcHoBHbBIE, aM(OTEpHbIE W KHUCIOTHBIE OKCHJBL. 3aBHCHUMOCThH XapaKTepa
OKCHJIa OT CTETEeHH OKHUCICHHsSI O0pa3ylollero ero MeTaia. XHUMHYECKUe
cBOMcCTBa OKCHJIOB. [TosTydeHne OKCHIOB.

IIpopuabHbie U MpogecCHOHAIBLHO 3HAYMMBIE JJIeMEeHTHI cojep:kaHus. [IpaBuna paz0aBneHus cepHoi
KHUCJIOTHI. MIconb30BaHnEe CEpHOM KUCIOTHI B IPOMBIIIIIEHHOCTH. Ekue menoun, nx uCIoJIb30BaHNE B
npombinuieHHOCTH. [lonstue pH pactBopa. KrucnortHas, nienoynas, HeUTpajibHasi Cpejia paCTBOPOB.

Tema 1.6
XUMUYECKUE PEAKIIUHI

Conepkanue yueOHOTO MaTepuaia 6

1 | Knaccupukauusi XUMHYeCKHX peakumii. Peakuum  coenuHeHus,
pasnoxeHus, 3amenieHus, oomeHa. Katanurnueckue peakiuu. Odpatumbie u
HeoOpaTUMbIe  peakiuu. ['OMOreHHble M  TETEPOTeHHBIE  PEaKIIUH. 2 2
DK30TepMUYECKUE U SHAOTEpMUYECKHEe peakuuu. TemnoBoil  3ddext
XUMHUYECKHX peakinid. TepMOXUMHYECKUE YpaBHEHMSL.

2 | OKHCJIUTEIBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTENeHb  OKUCICHUS.
Oxkuciurens W BOCCTAHOBJIEHME. BoccTaHoBUTENb W OKHUCIEHHE. MeTon
ANIEKTPOHHOTO OanaHca Ui COCTaBJICHUS YpPAaBHEHHUH OKHUCIUTEIbHO- 2 2
BOCCTaHOBUTEIBHBIX peaKuuid. DIEeKTPOIn3 KakK OKHUCIIUTEIBHO-
BOCCTaHOBUTEJBHBIN ITPOLIECC.
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3 | CkopocTh XHMHYECKHX peaknuii. O0OpaTUMOCTL XMMHUYECKHX peaxkiuii
[lonsiTe O CKOPOCTM XUMHUYECKMX peakiuil. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKUX PEAKIUNA OT Pa3IUYHBIX (PAKTOPOB: MPUPOJBI PEaArupyrOIINX
BEIIECTB, X KOHIICHTPAIIUHU, TEMIIEPATYPbI, TOBEPXHOCTH CONIPUKOCHOBEHUS U
UCTIONIb30BaHUs KaTanu3aTopoB. OOpaTUMble U HeOOpaTUMbIE pEaKIHUU.
XHUMHYECKOE PABHOBECHE U CIIOCOOBI €0 CMEUIEHMUSI.

IIpoduabHbie U NMPOPecCHOHATBLHO 3HAYUMBIC JJIEMEHTBhI CcoJep:KaHudA. [[pakThueckoe IpUMEHEHNE
ANEKTPOJIN3a. DIIEKTPOJIUTUYECKOE MOJYUYCHHE aTOMUHMS. ["aibBaHOCTErHs. DJIEKTPOITTUUYECKOE MOTYyUYECHUE
amroMunus. ['anpBanonnactuka. PapunupoBanue nBeTHbIX MeTamuioB. Karanus. ['omMoreHHbIe U TeTepOreHHbIC
katanuzaTopsl. [Ipomotopsl. Katanutuueckue siapl. Uaruoutopsl. [Ipon3BoAcTBO aMMuaka: Chipbe, anmnaparypa,
Hay4HbIE TPUHIUIIBIL.

Tema 1.7 Coneprxkanne yaeOHOro MaTeprana 6
Meramnsl n 1 | Meramabl. OcoOEHHOCTH CTPOECHHS aTOMOB M KpUCTaUIOB. dusnueckue
HEMETaJLIbI. cBoiicTBa MeTayioB. Kiaccupukanuss METalioB MO pa3jIMYHBIM NPU3HAKAM. 2 5
XHAMHUYECKHNE CBOMCTBA METAJUIOB. OJIEKTPOXMMHMUYECKUN PsJl HaAIPSIKEHUU
MeTasuoB. Kopposust metaioB. O01ue ciocoObl OJy4YeHUs METAJIIOB.
2 | Hemeranabl. OcobeHHOCTH cTpoeHHs atoMoB. Hemeramnsl — mpocTeie
BEILIECTBA. 3aBUCHUMOCTb CBOWCTB TaJOl€HOB OT MX IIOJIOKEHHS B
nepuoanueckon cucreme. OKUCIUTENbHbIE M BOCCTAHOBUTEIBbHBIE CBOMCTBA 2 2
HEMETAJUZIOB B 3aBUCUMOCTM  OT  MX  IIOJIOKEHHS B pady
IEKTPOOTPULIATEIBHOCTH.
3 | IlpakTtuyeckoe 3anaTHe Ne3 PemieHue sKcrnepuMEHTANIbHBIX 33/1a4 MO TEMe 5
«Meramnel. Hemeramuis.
IIpoduabHbie n NpodecCHOHATBLHO 3HAYUMbIE JJIEMEHThI cofepkanusi. Koppo3us MeTaJIOB: XUMUYECKAs U
NEKTPOXUMHUECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UHM OT YCIOBUM OKpyskarolei cpensl. Knaccudukanus
KOPpO3UH METAJUIOB MO pa3iu4HbIM Mpu3Hakam. CrocoObl 3allMThl METAIIOB OT Koppo3uu. [Ipou3BoacTBo
gyyryHa W crand. l[lomydyeHne HemeTayuioB (pakIMOHHOM TMEPErOHKOW >KHUIKOTO BO3AyXa M AJIEKTPOIN30M
PacTBOPOB WJIM PACILIABOB AJICKTPOAUTOB. CHIIMKaTHAsI NPOMBILIIEHHOCTh [IpOM3BOICTBO CEpHOM KHUCIIOTHI.
Pasnen 2
Opranuveckas 36
XUMHSA
Tewma 2.1 Conepxkanue yueOHOTO MaTepuaia 6
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OcHoBHble oHATUA | 1 | Ilpeamer opranmyeckoid xumuu. Teopuss cTpoeHHsT OpPraHHYecKHUX
OpraHNYeCKOU XUMHUH coexmHenuii A. M. Dbyraeposa. Ilpupoansle, HCKYCCTBEHHBIE W
Y TEOPHsI CTPOCHUS CHUHTETUYECKHE OPTaHNYeCcKue BemecTsa. CpaBHEHNE OPraHNYECKHUX BEIIECTB C

OpraHMYECKHUX HEOPraHUYECKUMHU.

COEIMHEHUN. BanentHocTh. XMMHMUYECKOE CTPOECHHE KakK IMOPSAOK COECJUHEHUS aTOMOB B
MOJIEKYJIbl O BaJIEHTHOCTH. OCHOBHBIE IOJOXEHUS TEOPHUH XUMUYECKOTO
cTpoeHus. M3omepus u nzomepbl. Xumudeckue (GopMyJibl U MOJEIN MOJIEKYJT B
OpPraHMYECKON XMMHH.

2 | Knaccupukanus opranudeckux BemiecTB. Kiaccupukauus peakuuii B
oprannyeckoii xumuu Knaccuduxaiuys BEHecTB M0 CTPOSHUIO YTIAEPOTHOTO
CKeJleTa M HATMYMIO (PYHKIIMOHATIBHBIX TpyIIl. I'oMonoru u romosnorus. Hagana
Homenknarypsl [UPAC. Peakuunn  npucoeauHeHus  (TMIpUpPOBaHUSA, 2 2
rajoreHUpPOBaAHUS, TUAPOTaTIOr€HUPOBAHMS, TUpPATALIIH). Peaknnn
OTIIETICHUs (ACTHIPUPOBAHUSA, JIETHUIPOTaJOTCHUPOBAHUS, IACTHAPATAIINHN).
Peaknum 3amemnienus. Peakiuu nzomepusannu

3 | [IpakTHyeckoe 3ansitue Ned M3roToBieHne MoaeIe MOJICKYI OpraHHIECKUX
BELIECTB.

2

IIpopuabHbie U MpodecCHOHATIBLHO 3HAYMMBIE JJ1eMeHTHhI cojep:xkanusi. [lonstue o cybcTpaTe u peareHre.
Peakiuu oxucneHus U BOCCTAHOBJIEHHUS OpraHUYECKHX BemlecTB. CpaBHEHHE KIIACCU(PUKAIIMU COCTUHEHUN U
KJ1acCU(UKAIMK PEaKIMii B HEOPTaHUYECKON M OPraHndecKOi XUMUHU.

Tema 2.2 Coaepxanue ydeOHOTO MaTepuasa 8
Vraesonoponel uux | 1 | Aukanbl. Homenkiaarypa [IUPAC. AnkaHbl: TOMOJOTHYECKUH PsiJl, H30MEPHS
IPUPOIHBIE Y HOMEHKJIaTypa aJKaHOB. XMMHYECKHE CBOWCTBA AJIKAaHOB (METaHA, ATaHA): 2 2
VCTOYHMKHU. TOpEHHUE, 3aMEILECHNE, Pa3IoKEHUE, neruapuposanue. [IpuMeHenune ajikaHoB Ha

OCHOBE CBOMCTB.

2 | HenmpenesibHble yIi1eBOAOPOAbI: AJIKeHbl, AueHbl. Kayuyku OTuneH, ero
MOJIyYEHHUE (JIETMAPUPOBAHMEM JTaHa, ACTOIMMEPU3ALUEN MOJIMITUIIEHA).
['omonornueckuii psia, HM30MEpPHUs, HOMEHKIATypa QJIKEHOB. XHWMHYECKHE
CBOICTBa HTWUJIEHA: TOpPEHHE, KadyeCTBEHHbIE peakiuu (oOeciBeyuBaHUE 2 2
OpOoMHOII BOABI W  pacTBOpa IME€pPMaHraHata Kauus), THApaTamus,
nonuMepusanus. [ IJpumenenre sTuiieHa Ha OCHOBE CBOMCTB. [IoHsTHE 0 TMEHax
KAaK yIJIeBOJAOPOAAX C JBYMsI NBOWHBIMHU CBsI3sIMU. CONpsiKEHHBIE JHMEHBL.




XuMHYecKre cBoMcTBa OyTaaueHa-1,3 u u3onpeHa: odeciBeunBaHue OPOMHOM
BOJIBI M TTOJIMMEpHU3aLHUs B Kaydykd. HaTypanbHbIM 1 CHHTETUYECKUE KAYUYyKHU.
Pesuna.

3 | AIKMHBI. ApoMaTH4yecKue YIJjeBOA0POIbI. Anetmiien. XUMHUYECKHUE
CBOIICTBa  aleTWJEHAa: TOpeHue, obecuBeYMBaHUE OpPOMHOW  BOJBI,
MPUCOEAMHEHUN XJIOPOBOAOPOAa U rujpatanus. [IpuMmeHeHue anerusieHa Ha
OCHOBE CBOMCTB. MexXKiaccoBas H30MepUsi C ankajaueHamu. beH3ou.
XuMuYyeckue  CBOiicTBa  O€H307la:  TOpPEeHHe, peaklUuuh  3aMelleHUs
(ramorenunpoBanue, HUTpoBanue). [IpumMenenue 6eH301a HA OCHOBE CBOMCTB

6 | [IpakTuyeckoe 3ansaTHe NeS O3HaKOMIIEHUE C KOJUIEKIHEH 00pa3iioB HEDTH U
MPOAYKTOB ee mepepaboTku. (O3HAKOMIIEHHE C KOJUICKIIMEH KaydyyKoB U 2
oOpasnamu uznenuii u3 pe3unsl. [IpupogHbie HCTOYHUKH YTIE€BOAOPOIOB

IIpoduabHbie U NMpodeccCHOHATBLHO 3HAYHUMBIE 3JIeMEeHThbI coaep:xanus. [IpaBuno B.B.MapkoBHukoBa.

Knaccudukanus u HazHaueHue kayuykoB. Kimaccudukanus v Ha3HaueHHe pe3wH. BynkaHu3zanus kKaydyka.
[lonyyenue aneTruiieHa MNHPOIU30M METaHa M KapOWAHBIM crnocoboMm. Peakuus mnonumepusanuu
BuUHWIXJOpUaa. llomuBuHunxiaopun U ero npuMmeHeHne. (OCHOBHBIE HamNpaBICHUS] TMPOMBIIUICHHON
nepepaboTKH TpUpOoaHOro rasa. IlomyTHbIl HedTsAHON ra3, ero mepepaboTka. IIpomecchl MPOMBIIUICHHON
nepepaboTku HePTU: KpeKUHT, prudopMHuHT. OKTAaHOBOE YUCIO OCH3MHOB M II€TAHOBOE YHCIIO JU3EITHLHOTO
ToruBa. KOKCOXMMHYECKOE MPOU3BOJCTBO U €r0 MPOAYKIIHUS.

Tema 2.3
Kucnoponconepxa-
M€ OPraHUYECKUe

COCIUHCHUS.

Conepkanue yueOHOTO MaTepuaia 12

1 | Couprsl. [Tomydyenue 3TaHoIa OPOKEHHEM TIIFOKO3BI M THApPATAIMEH dTHUIICHA.
I'mapokcunbHas rpynna kak ¢GyHkOuoHanbHas. [loHATHE O mpeneabHbIX
OJHOATOMHBIX CUpTax. XMMHUYECKAE CBOMCTBA 3TaHOJA: B3aUMOJICUCTBHUE C
HaTpueM, o0pa3oBaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCIIEHHUE B aIbJICTHI.
[IpumeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJU3M, €r0 MOCIEICTBUS JJIsSI
OpraHu3Ma 4eyoBeKa U MpeaynpexacHue.

['muniepun  kak MpeacTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHas
peakiysi Ha MHOTOaTOMHBIE cTUPThI. [I[puMeHeHue rmiepuHa.

2 | @eHoabl. Du3NUECKUe U XUMHYECKHE CBOMCTBA (peHona. BzanmHoe BiausiHUE
aTOMOB B MoOJIeKyJe (eHOJa: B3aMMOJICHCTBUE C TUAPOKCHIIOM HATpUS U 2 2
a30THOMU KucnoTou. [Ipumenenne GpeHona Ha OCHOBE CBOMCTB.
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3 | Aabaeruanl. Ilonatue o0 anpaerngax. AuspaerujgHas —rpymnmna  Kak
¢yskumoHanbHag. @DopManpleruy U €ro  CBOMCTBA:  OKUCJIEHHE B
COOTBETCTBYIOUIYIO KHCIJIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOIIMHA CIHPT. 2 2
[lonmyueHne  anbAErHIOB  OKHUCICHHEM  COOTBETCTBYIOUIMX  CIHMPTOB.
[TpumeHenune Gopmanpaeruia Ha OCHOBE €ro CBOMCTB.

4 | KapOonoBble kuca0Thl. [ToHsatiue o kapOboHOBBIX KHcioTax. KapOokcunbHas
rpynna kak  ¢GyHKUUMOHANIbHasg. ['OMONOTHYECKUH  psii  TpeleiabHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loidydeHue KapOOHOBBIX KHCIOT
OKHUCJICHUEM aJIbJIETUI0OB. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHUCIOTHI: 0OIIne 2 2
CBOMCTBA C MHHEPAIBbHBIMU KHUCIOTAaMU M peakuus dSTepuUKaAIUU.
[IpuMeHeHre YKCYCHOW KHCIIOTBI Ha OCHOBE CBOMCTB. Bpicuiume »XupHbIe
KHMCJIOTBI HA MPUMEPE NAITBbMUTHHOBOM U CTEAPHUHOBOM.

5 | Cnoxkuble 3¢upbl u xupbl. [lonydyeHue craoxHbIX 3(UPOB peakuen
srepudukanuu. Croxuble 3Qupsl B mpupone, ux 3HadeHue. [IpumeHneHue
CIIOXKHBIX 3(UpPOB Ha OCHOBE CBOMCTB. JKHpbBI Kak CIOXHBIE 3(UPHL 2 2
Knaccupukanuss xupoB. XUMHUYECKHE CBOMICTBA JKHUPOB: THUIPOIU3 U
T'MJIPUPOBAHUE JKUJKUX KUPOB. [IpuMeHeHne )KupoB Ha OCHOBE CBOWCTB. MbLia.

6 | YraeBoabl. VYrieBoibl, UX KiIacCUpHUKAIMSA: MOHOcaxapuasl (TJIIOKO3a,
bpykTO3a), AUcaxapuibl (caxapos3a) U moiaucaxapuibl (Kpaxmai U 1eJTI0103a).
['moko3a — BemecTBO ¢ JABOMCTBEHHOW (YHKIIMEH — aibJAeTHIOCIHPT.
XUMHYECKHE CBOMICTBA TJIOKO3Bl: OKHUCICHHE B TJIIOKOHOBYIO KHCIOTY, 5
BOCCTaHOBJIEHUE B COpOUT, crupToBoe OpokeHue. [I[puMeHeHue riroKo3bl Ha
OCHOBE CBOMCTB. 3HaY€HHE YIJIEBOJIOB B )KMBOM IPUPOJIE U KU3HU YEJIOBEKA.
[lonatne o peakuMsxX TMOJIMKOHJACHCAMM U TUAPOIU3a Ha TpUMeEpe
B3aMMOINPEBPAILEHUI: TII0K03a <> MOJIHCAXapU.

IIpodpuabHbie U NpodeccHOHAIBHO 3HAYMMbIE 3JIEMEHTHI COAep:KAHUA. METWIOBBIA CIHUPT M €ro
WCTIOJIb30BaHUE B KAUECTBE XUMHUYECKOTO CHIPhsl. TOKCHYHOCTh METaHOJA U TIPaBWJIA TEXHUKN O€30MacHOCTH TpU
pabore ¢ Hum. [IpuMeHeHre aleToHa B TEXHUKE U MMPOMBIIIIEHHOCTH. DTHJICHTJIUKOJb, €T0 IPUMEHEHHUE.

Tema 2.4 Conepxkanue yueOHOTO MaTepuaia 8
A3zoTcoaepxatiue 1 | AMunbl. AMUHOKHCIOTHI. [loHsTHEe 00 amMmuHax. AnndaTudeckue aMuHbI, UX
OpraHU4YeCKUe KiaccuuKanysi M1 HOMEHKJIAaTypa. AHWIMH KaK OpraHH4ecKOe OCHOBAHHE. 2 2
COCIMHEHHUS. [TonyueHue aHunnHa M3 HUTpoOeH30i1a. [IpuMeHeHHe aHWJIMHA Ha OCHOBE




[Tomumepsl. CBOMCTB. AMUHOKHCJIOTHI Kak aMmpoTepHbIC TP YHKIIMOHATBHBIC OPTraHUYECKHE
coeqUHEHNsI. XUMHWYECKHE CBONMCTBA AaMHWHOKHCIIOT: B3aUMOIEUCTBHUE C
HIeJIOYaMM, KHCIOTaMH M JpYyr ¢ ApyroM (peakius MNOJUKOHICHCALUH).
[lentuaHas cBsi3b W mojaunenTuabl. [IpuMeHeHMEe aMHUHOKHCIOT Ha OCHOBE

CBOMCTB.
2 | beaku. IlepBuynasi, BTOpu9HAasA, TPETUUIHAS CTPYKTYpHI OENKOB. XMUMHUECKUE
CBOWCTBa OENKOB: TOpPEHME, JAEHATypalus, TUAPOJIU3, IBETHHIE PEAKIMH. 2 2

buonornueckue ¢pyHkiuu 6enkoB. benku u nonucaxapupl Kak OMOMOIMMEpHI.

4 | Ilnactmacesbl. BosokHa, ux kiaaccupukanusa. [lonydeHue mnonumepoB
peakuueil NoJMMepU3alMd W TOJHUKOHAEHCAuuu. TepMoIUlacTUYHBIE U 2 5
TepMopeakTuBHble IacTMacchl. [IpencraBurenu miactmacc. llomydenue
BOJIOKOH. OTAENBbHBIE TPEICTABUTEIN XUMHUYECKUX BOJIOKOH.

6 | JlabopaTtopHas padora Nel Xumuueckue cBOWCTBA OEIIKOB. 1
7 | JlabopaTopHas padoTa Ne2 Pacrno3HaBaHue MmIacTMacc M BOJIOKOH. 1

IIpopuiabHbie U MPodecCHOHATBHO 3HAYHUMBbIE JJIEMEHThI COAePKAHUA. AMUHOKAIIPOHOBASI KHCIIOTA.
Kanpon kak npecraButesh MOJIMAMUTHBIX BOJOKOH. Mcronp30BaHue THAPOIN3a OSIKOB B MPOMBIILIEHHOCTH.
[MomuBuaUIXIOpU, TIonuTeTpadTopaTIiieH (Teduion). DeHomodopManbaeTuAHbIe MIacTMaccehl. Llemmymon.
[TpoMbIIITIEHHOE NPOU3BOJICTBO XMMUYECKUX BOJIOKOH.

KoncyabTanus 4
JAunddepeHinpoBaHHbIIi 3a4eT 2
Bcero 82

JIyist XapakTepUCTUKHN YPOBHS OCBOEHUS yUeOHOTO MaTepuaa UCIONIb3YIOTCS CIEIYIONIHEe 0003HAUCHHUS:

1 - o3HaKOMUTENBHBIN (y3HABAHUE PaHEE U3YyYEHHBIX OOBEKTOB, CBOMCTB)

2 - penpOyKTUBHBIN (BBIMOJTHEHUE JAEATEILHOCTH IO 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOACTBOM)

3 - NPOAYKTUBHBIHN (TUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIMIOJHEHUE JEATEIbHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4
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3 YciaoBus peajan3anuy NporpaMMbl y4eOHOH JHCUMILTHHbBI
3.1 TpeOoBannsi K MHHUMAJIBHOMY MATEPHAJIBHO — TEXHHUYECKOMY
ol0ecrneyeHUI0

Peanuzamus nporpamMMmbl mpennonaraeT Haldyue ydyeOHOro KkaOuHeTa II0
JTUCIUTUIMHE «XHMHUS», TJA€ pPa3MEIIeHbl OCHOBHBIE TaOJHUIIbI, JICMOHCTPAIIMOHHBIC
HaIJISIIHBIE TTOCOOMSI, BUACO(PUIBMBI, TEXHUUECKUE CPEICTBA OOYUCHUSI.

3.2  HudopmaunoHHoe odecriedyeHue 00ydeHust

Jluteparypa
OcHoBHas

1. T'abpuensa O.C., OctpoymoB MW.I'. Xumwusa: y4yeOHMK i1 CTYAEHTOB
npodecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIHA, OCBAUBAIOIINX MPOGECCUU
u cnenuansHoctu CIIO. - M., 2017
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4 KOHTPOJIb U OlIEHKA Pe3yJIbTATOB OCBOCHUS YUeOHOM M CIUTIUHbBI

Kontpons wu  onenka

pEe3yNbTaTOB

OCBOCHHUSI y4€OHOW  JUCHHUILIAHBI

OCYHICCTBIIAACTCA MPCIIOAaBaTCIIEM B ITPOHECCC MPOBCPKU JOMAIIHCTO 3aJlaHUs, PCIICHUA
3aJ1a4, BBIIIOJIHCHUA WHANBUIYAJIbHBIX 3a,Z[aHHI>'I, IIPOCKTOB, HpCSeHTaHHﬁ.

PesynpTaThl  00yueHus

PaCKpBIBAIOTCA

yepe3  YCBOCHHBIE 3HAHUSA U

IpUOOPETEHHBIE YMEHHUS, HAIIPABJICHHbBIE HA OCBOEHUE OOIINX KOMIIETEHIUH.

Pe3ynpratel 00ydeHus (IpeaMETHBIC)

CDOpMBI U MCTOJbI KOHTPOJIA

c(OpPMHUPOBAHHOCTh  NPEACTABICHUNA O
MECT€ XUMHUU B COBPEMEHHOM Hay4HOU
KapTUHE MHUPA; IOHUMAHUE POJIU XUMHUH B
(bopMuUpoBaHUH Kpyrosopa U
(YHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa
JUIsL pelIeHMs] IPAaKTUYECKUX 3a/ay;

TecTtupoBaHue, OTUETHI-IIPE3CHTAIIUU
HuddepeniupoBaHHbiil 3a4eT (MTOTOBBIN)

BJIaJICHUE OCHOBOIIOJIAralOIIUMH
XUMHYECKHUMHU TOHSTUAMH, TEOPHUSIMH,
3aKOHaAMU u 3aKOHOMEPHOCTSIMH;
YBEPEHHOE TI0JIb30BAaHUE XHMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

TectupoBanue, TUKTaHT
JuddepenupoBanHbIil 3a4eT (MTOTOBBIH)

BJIQJICHUC OCHOBHBIMHU METOJaMH
HAyYHOTO ITO3HAHUS, WCIOJIb3YEMBIMH B
XUMHUH:  HAOJIOJICHUEM,  OIHMCAaHUECM,
WU3MEPCHHUEM, OSKCIICPUMECHTOM; YMEHHE
oOpabaTheiBaTh, OOBSCHATH PE3YJIbTATHI
MPOBEJICHHBIX OTBITOB U JCJIATh BHIBOJIBI;
TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH

OT4eTbl O BBIMIOJIHEHHOM MPaKTUYECKOM
3aJJaHAN

KounTpoasnas padota
HuddepermupoBaHHbIi 3a4eT (HTOTOBBII)

KOJIMYECTBEHHBIEC OLICHKU U MPOU3BOJIUTH
pacdeTbl MO XMMHYECKHUM QopMyliaM u
YPaBHEHHUSIM;

METOAbl  TO3HAHUS  NOPU  PEIICHUHU
MPAKTUYECKHUX 3a]1a4;
chopMUPOBAaHHOCT, ~ YMEHHS  JaBaTh | Permenue 3amau

JuddepenupoBaHHbIil 3a4eT (UTOTOBBII)

MO3ULMM TI0 OTHOLICHHID K XMMHUYECKOU
uHpOpMaIH, TOJy4yaeMOHd W3 pa3HBIX
HMCTOYHUKOB.

BJIAJICHUE MpaBuIaMu TexHuku | OTueT 0 TmpojeraHHOW pabore MO
0€30MacHOCTH  MPU  KCTOJB30BAaHUU | BHIMOJHEHHUIO WHIUBUIYATbHBIX 3aJaHUIN
XMMHWYECKUX BEILIECTB; JuddepenimpoBanHblii 3a4eT (MTOTOBBIN)
c(hopMUPOBaAaHHOCTH coOcTBeHHOM | OTUeTHI-TIPE3CHTALINH

JuddepenupoBanHbIil 3a4eT (MTOTOBBII)
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Ipuioxenne 1

IlnannpoBanue yuyeOHBIX 3aHATHH C UCIOJIb30BAHNEM AKTUBHBIX U
HHTEPAKTUBHBIX (JOPM U MeTO10B 00yUeHH S

Ne Tema yueOHOrO 3aHATHS Kon-Bo | AKTHBHBIE U HHTEPAKTUBHBIE

/1 JacoB (GhOpMBI 1 METOJIBI OOYUCHHS

1 | Tema 1.1 OcHoBHBIE 4 Ananms KOHKPETHBIX
TIOHATUS XUMUHU curyanui. Jluckyccus.

2 | Tema 1.2 Ilepuogudeckuii 4 [Ipe3enTanus. Juckyccus.
3aKOH W TepHoauYecKas
cucrema XUMHYECKUX
sanemeHToB J|.M.MenneneeBa

3 | Tema 1.3 Crpoenue 4 [Ipe3enranus.

BEILIECTBA Keiic-meTo.

4 | Tema 1.4 Boma. PactBopsl. 6 Pa6ota B rpyIIax.

OJII. [Ipe3enTanus. Awnanus
KOHKPETHBIX CUTYaIUH.

5 |Tema 1.5 Krnaccudukamms 12 CocraBienue CXEM,
HEOPraHMYECKHUX WHCTPYKIMHA U TIPe3eHTAIUH.
COCIMHEHUM

6 |[Tema 1.6 Metamisl u 8 CocraBneHne W  pelIeHHUE
HEMETAJLIIBL. POOJIEMHBIX BOIIPOCOB.

7 | Tema 2.1 OCHOBHBIE 6 Mo3roBoi mrypm.

MOJIOKEHUS TEOpUn CocTaBieHue Mpe3eHTalUuu O
A.M.bytneposa nesrenpHocTd A.M.bytneposa.

8 | Tema 2.2 VYrneBomopoabl U 6 [Ipe3enTanus, pabora B
WX MPUPOTHBIC NCTOYHUKHU rpynnax.

9 | Tema 2.3 Cnuptsl u peHOIBI 2 Ananuz KOHKPETHBIX

CUTYyaLHH, pelieHue
NpoOJIEeMHBIX BOIPOCOB, Keiic-
METO/I. CocraBiienue
pa3gaTOYHOTO MaTepuaa.

10 | Tema 24  Anbaerunusl. 16 IIpesenranus, rpyIIOBast
Kap6oHoBbie KHUCJIOTHI. paboTta C WIIIOCTPATUBHBIM
CrnosxHble 2QUPBI U KUPBHIL. MaTEPHUAIIOM.

11 | Tema 2.5 Azotcoaepkaiue 2 Pemenue MPOOJIEMHBIX
COCIUHEHHS. CUTYAIUM.

12 | Tema 2.6 CgolicTBa U 4 Pabora B rpynmnax mo pemeHuro
byHKIIMU OETKOB. POOJIEMHBIX 3ajaad,

COCTABJICHUC ITPC3CHTAIINN.

19



JIICT
COrJIacOBaHMs padoyeil MporpamMmul

CnenuanbHocTh: 23.02.07 «Texauueckoe 00CIy)KUBaHUE ¥ PEMOHT JIBUraTelIeH, CUCTEM
U arperaToB aBTOMOOMIIEH»

Jucnurmmaaa: OJ[6.10 Xumus
®opma 00yueHus: OYHas

T'ox Habopa 2019
OJIOBPEHA na 3acemanuu I1IITK (4222

Haumenosanue [TIK
nporokon Ne_ # ot « 0/ » 24 20 /gr.

OTBETCTBEHHBIN UCIIOTHUTEb, IT claTennn

MK G0LD itercerce M A or.02 /9
J’W’”‘Cb pacuughposxa noonucu oama
Ucnonaurenu:

ﬁﬂe/m;;«aoéoww 7%/ Zé{c/z/cwrwa%, X 07 0%. /9

dondicHocms noonuce pacuwugyposka  noonucu oama
QondicHOCMb noonuce pacuughposka  hoonucu oama
COI'JTACOBAHO
Ipencenarens IILK
ER Nedegida A K 0/ 02 /g
naumeroganue ITIK Auunas nodnucy pacuufposxa nodnucu oama

IIpencemarens ITK

naumeroeanue INIK UYHAR NOONUCH pacuugposka noonucu oama
3asB. 614%2%1(01‘71 =
- o,
,/fzé;, llececceebe Y A
NUYHAA NOONUCH pacuugposxka dama

TTIPOBEPEHO s
Meroauct %W- Wé, S H o 02,79

UMHAR NOONUCH pacuugyposxa odama

3aperucTpupoBana I10/{ yIeTHEIM HoMepoM L

BJIEKTPOHHBIN AHAJIOI ITPE[JOCTABJIEH
Mertoauct 1o Zg(bOpMauI/IOHHHM 00pa30BaTEIFHBIM TEXHOJIOTUAM

7
NUYHAA NOONUCH W pacuugposka noonucu

20



