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1 MACIHOPT PABOUYEM [IPOT'PAMMBI YYEEHOM JUCHHUILINHBI
«XHUMMUS»

1.1.  Ob6JacTh NpUMEHEHHUsI MPOTrPaMMbI:

nporpaMma  00IIeOOpa3oBaTeIbHONM  y4eOHOW  JUCHUIUIUHBI  «XHUMUA»
npeHa3HaueHa ISl M3YYCHHS XUMHH B TPO(ECCHOHATIBHBIX 00pa3oBaTeIbHBIX
OpTaHU3aIMsIX, PeaTH3yINMX 00pa30BaTENbHYIO MPOrpaMMy CPEIHETO OOIIero
oOpa3oBaHMsi B  Mpeleiiax  OCBOGHUS ~ OCHOBHOW  MpPOQeCCHOHAIBLHON
obpazoBarensHOi Tporpammbl CITO (OITOIT CITO) ma 6a3e OCHOBHOTO OOIIETO

O6pa30BaHI/I$I IIPpH IIOATOTOBKE CIICOHNAJINCTOB CPCAHCIO 3BCHA.

1.2. Mecrto yueOHoM AMCHMILINHBI B CTPYKTYpe OCHOBHOM
npodeccnoHaIbLHON 00pa3oBaTeIbHOM IPOTrPaAMMBI:

ydyeOHasi NUCUUIUIMHA «XUMHsD SIBISETCS Yy4eOHBIM IMPEIMETOM IO BBIOOPY U3
oOs3aTenbHONM TpenMeTHor obnactu «EcrectBennsle Haykm» DI'OC cpemgnero
o011iero oOpa3oBaHusl.

B mpodeccuonanbHpix  00pa3oBaTENIbHBIX  OpraHU3alUsAX,  PEATU3YIOLINX
oOpa3zoBaTeIbHYI0 MPOrpaMMy CpeIHero oOmero oOpa3oBaHHMs B IIpejaesiax
ocoerusi OIIOIT CIIO nHa 0a3e OCHOBHOrO 00IIero oOpa3oBaHUs, yueOHas
JUCHUIUIMHA «XUMHUS» H3y4yaeTcsi B 0011e00pa30BaTEIbHOM LHKIE Yy4eOHOTro
mana OIIOIT CIIO Ha 0a3e OCHOBHOro oOIIEero oOpa3oBaHUs C MOTYYEHUEM
cpeanero oomiero obpazoanus (IITICC3).

B yueOnbix mnanax [MTICC3 mecTo y4yeOHON AMCUMIUIUHBI « XUMHS» — B COCTaBE
o011eo0pa3oBaTeNbHbIX YUYEOHBIX ITUCUUIUIMH IO BbIOOPY, (OPMHpPYEMBIX U3
o0s3aTeNbHBIX NpeaMeTHBIX obmacteir @I'OC cpegHero ob1mero oopa3oBaHus, s
npodeccuit CIIO wnm cnemumansHocteid CIIO  cooTBercTBylOLIEro MNpouUs

poeCCHOHAIBHOTO 00pa30BaHUsI.

1.3. Heau m 3aga4u y4eOHOH JAUCUMILUIMHBI - TPeOOBaHHS K pe3yJbTaram
OCBOCHUSA Y4eOHOM IMCIUTIIUHBI:
colepkaHrue  y4eOHOW  NUCHUIUIMHBI — «XUMHsS»  OOYCIOBIEHO  OOIIeH

HaIlEJIEHHOCThIO 00pa3oBaTeNbHOrO Ipoiiecca Ha (OPMHUPOBAHUE Y CTYJIEHTOB



KOMIIeTeHIINIi, HeoOXouMBIX JJIg kKauecTBeHHoro ocsoeHus OIIOIT CITO na Oase
OCHOBHOTI'0 00111er0 00pa3oBaHusl C TIOJYYEHHEM CpeHero oomiero oopazopanus. B
IpoLecCe HU3YYEHUS XHMHHM Yy OOy4YarolmMXCs pPa3BUBAIOTCS I103HABATEIIbHbBIE
MHTEPEChl U MHTEIUICKTyalIbHbIE CIIOCOOHOCTH, OTPEOHOCTH B CaMOCTOSTEIILHOM
npUOOPETEHUS 3HAaHUH 10 XMMUU B COOTBETCTBUM C BOSHUKAIOIIMMHU KU3HEHHBIMU
npoOjeMaMy, BOCHHUTHIBACTCS OEpEKHOE OTHOIICHUS K TPHUPOJE, MOHUMaHUE
3I0POBOI0 00pasa >KU3HU, HEOOXOJUMOCTH MPEyHPEKICHUS IBICHUN, HAHOCSIIINX
Bpel 3J0pOBBI0 M OKpyXkaromed cpene. OHH OCBaMBAalOT MPUEMBI IPaMOTHOIO,
0€30IacHOr0 MCMOJIb30BAHUSI XUMUYECKUX BEIIECTB U MAaT€pUaIOB, TPUMEHSIEMBIX
B OBITY, CEJILCKOM XO3SMCTBE M HAa MPOU3BOICTBE.

Conepkanue y4eOHOM MUCIUIUIMHBI «XUMHUSD HAMNpPaBICHO Ha JOCTHXKCHHUE
CJICIYIOIINX 1eJIe:

* (popMupoBaHuEe y 00y4YaIOMIMXCSI YMEHUSI OIIEHHWBAaTh 3HAYMMOCTh XUMHUYECKOTO
3HAHMS 1151 K&KJIOTO YEJIOBEKa;

* (hopmMupoBaHHe y OOYYaIOIIUXCS IIEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIH
XUMHUHU B CO3JJaHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHPA; YMEHUS
OOBSCHATh OOBEKTHI U MPOIIECCHl OKPYXKAIOMICH AEHCTBUTEIHHOCTU: MPUPOTHOM,
COLMAJIbHOM, KYJbTYPHOW, TEXHUYECKOW CpPEIbl, — HCIHOJb3ys I 3TOTO
XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy OOy4YaIOIIMXCA yMEHUH paznuyaTh (akThl U OLICHKH, CPABHHUBATh
OIICHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OILICHOK U CBSA3b KPUTEPHUEB C
ONpEIENICHHOW CHUCTEMOM LEHHOCTeH, (opmyaupoBaTh U  0OOCHOBBIBATh
COOCTBEHHYIO MO3UIIHIO;

* MpuoOpeTeHrne 00yYarOMMHUCS ONBbITA PA3HOOOPA3HOU JEATEIBLHOCTH, MO3HAHUS
Y CaMOIIO3HAHUS;, KJIIOYEBBIX HABBIKOB, UMEIOIIMX YHHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BHUJOB JEATCIHHOCTH (HABBIKOB PpEIICHUS MpoOJIeM, TMPUHATHUS
pelleHuii, Moucka, aHanu3a U 00paboTKM uH(GOPMAIMK, KOMMYHHKATHBHBIX
HABBIKOB, HABBHIKOB H3MEPEHHM, COTPYIHUYECTBA, OE30MACHOTO OOpaIeHus C
BEIIIECTBAMHU B TTOBCEHEBHOM JKU3HU).

OcBoeHue coaepkaHusd y4eOHOM  JTUCHUIUIMHBI «XUMHUS», 00ecreynBaeT

AOCTHIXKCHUC CTYACHTaMU CICAYIOIIHNX PE3YJ/IbTAaTOB:



* IUYHOCMHBIX

— YyBCTBO TOPJOCTHM U YBAXEHUA K HCTOPUU M JOCTHIKEHUSAM OTEUECTBEHHOU
XUMUYECKON HAyK{;,; XUMHUYECKH TPaMOTHOE TOBEACHHE B MPOdeCcCHOHATHHON
JEATEIPHOCTH U B OBITY TpH OOpallleHUd ¢ XUMHUYECKUMHU BEIECTBAMH,
MaTepuaiaMH U IpoLeccaMu;

— TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBATH(PUKAINHA B
n30paHHON mpodecCHOHATBHOM NIEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE HCIMOJb30BaTh JIOCTUKEHUSI COBPEMEHHOW XHMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJIOTMM JUIsl TIOBBIIICHUS COOCTBEHHOTO WHTEIIEKTYalIbHOTO
pa3BUTHS B BEIOpAHHOU NpodhecCHOHaIbHOM NeATETbHOCTH;

* MemanpeomMemHyix:

— WCIIOJIb30BaHUE PA3JIMUHBIX BUJOB MO3HABATEILHOU JNESITEILHOCTH U OCHOBHBIX
WHTEJUJIEKTYaJIbHBIX omepanui (IMOCTaHOBKU 3ajadu, (OpMYJIUPOBAHUS THUIOTE3,
aHaiM3a W CHUHTE3a, CpPAaBHEHMs, OOOOIICHMS, CHCTEMATH3allMU, BBISBICHUS
MPUYUHHO-CJICJACTBEHHBIX CBSA3EH, MOMCKA aHAJIOTOB, (POPMYJIHMPOBAHUS BHIBOJIOB)
JUISl pEIICHUs] TIOCTaBJIECHHOM 3aJlauyd, TPUMEHEHHE OCHOBHBIX METOAOB MO3HAHMUS
(HaOmro/leHUsI, HAy4YHOTO OKCIIEPUMEHTA) JUIsl HU3Y4YEHHUS Pa3IUYHBIX CTOPOH
XUMHUUYECKUX OOBEKTOB M MPOIECCOB, ¢ KOTOPHIMU BO3HHMKAET HEOOXOJIUMOCTH
CTaJIKUBATHCS B MpodecCuoHanbHOM cdepe;

— HCMOJIb30BAaHWE PA3IMYHBIX HCTOYHUKOB JJI TMOJYYCHUS XUMHUUYECKOU
uHpopMaluu, yMEHUE OIICHUTh €€ JOCTOBEPHOCTh [JIsi JOCTHXKEHHUS XOPOIINX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe;

* NPeOMEemHbIX:

— c(hopMUPOBAaHHOCTH TPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAy4HOUH
KapTUHE MUpa; TOHUMAaHHE pOJUM XHUMUU B (POPMHUPOBAHUU Kpyrosopa u
(GYHKITMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJIS pelIeHUs] MPAKTUYECKUX 3a/1ay;

— BJAJCHUE OCHOBOIIOJATAlOMMH XUMUYECKHUMHU TMOHATUSIMHU, TEOPHUSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMHU;, YBEPEHHOE TIOJIb30BAaHHE XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIAACHUC OCHOBHBIMM MCTOJdaMHW HAYYHOI'O IIO3HAHHA, HCIOJIb3YCMbIMHU B



XUMUHU: HaOJIIOJCHUEM, ONHCAaHUEM, HW3MEPEHHUEM, DOKCIEPUMEHTOM; YMEHHUE
00pabaTbiBaTh, OOBACHITH PE3yJbTaThl MPOBEICHHBIX ONBITOB U JI€NIaTh BHIBOJBI;
TOTOBHOCTh W CIOCOOHOCTh MPUMEHSTh METOJIbl I[O3HAHUS TMPU PEUICHUU
MPAKTUYECKUX 33/1a4;

— chOpPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU U MPOU3BOJUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM B YPaBHEHUSM;

— BIJIQJICHUE NIPABWJIAMHM TEXHUKHU O€30MAaCHOCTU MPH UCIOJIb30BAHUM XUMUYECKUX
BEILIECTB;

— cOpMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMU IO OTHOIIECHUI0O K XWMHUYECKOU

uH(pOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.

1.4. PekoMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHME NMPOrpamMMbl y4eOHOM

AUCIHUILINHDI:

Ounas ¢popma o0yueHust

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaromierocsi 72 yaca, B TOM YHUCJIE:
00s3aTENIbHON ayIUTOPHOM YUeOHON HArpy3Ku oOydaromnierocst 72 Jaca,

CaMOCTOATENLHOM paboThl oOy4Jaromerocs - 0 yacos.



1. CTPYKTYPA U COAEP KAHUE YYEBHOM JUCIUATIJIAHBI

2.1 O0bem yuyeOHOM AUCHMILIMHBI U BUABI Y4eOHO0#l padoThI

Bun yuyeOHoii Oovem Oovem
padoThI uacoe uacoe
(ouno) (ouno-
3a04HO0)
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 72
O6s13aTe/ibHAS AYIUTOPHAA YuyeOHasi HArpy3Ka 72
(Bcero)
B TOM YHCIIC:
JICKIITUOHHBIC 3aHSTHUS 32
MpaKTHIeCKue paboThl 40

CamocrosiTesibHasi padoTa cTyeHTa (Bcero)

B TOM HHUCJIC:

CaMOCTOATCIIbHAA pa60Ta Had JOKJIaaoM

IMIOATOTOBKA K IMPAKTHICCKUM pa60TaM

®opma koHTpous DK (1 cemectp),

[TpomexxyTounas arrectanus B hopme oughgpepenuyuposannozo 3auema




2.2. TemaTu4yeCcKMil IJIAH U COEP:KAHME YYEOHOM JUCUMIIMHBI « XMMHUA»

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS,
caMoCTOsITe/IbHAsE padoTa 00y4aroIuxcs, KypcoBasi pabora (IIpoeKT)

O0béM yacosB
st popm 00ydeHust

o4uHasA 3a04yHas™

YpoBenb
YCBOEHHS

1

2

3 4

Pa3zpen 1
OO0uiasi 1 HeOpraHu4veckKast XMMus

Tema 1.1.
Crpoenue aToMOB
XUMHYECKUX
9JIEMEHTOB U
pUpoIa
XUMHYECKOM
CBSI3H

Conep:kaHue y4eOHOIr0 MaTepuaa

1

CoBpeMeHHass MOJIEb CTPOCHUS aToMa. DIIEKTPOHHAs KOH(UTYpaLus aToma.
Kraccudukaiyss XAMUIECKUX 3JIEMEHTOB (S-, P-, d-31eMenThl). BajeHTHbIC
AIIEKTPOHBI. BalleHTHOCTh. DIEKTPOHHAS MPUPOAAa XUMUYECKOH CBS3H.
DNEeKTPOOTpULIATENbHOCTh. KOBaneHTHas CBs3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBbI
o0OpasoBanus (0OOMEHHBIN U IOHOPHO-AKIIENTOPHBIN). MoHHas cBs3b. MeTammnyeckas
cBs13b. BogopoHas cBsi3b. MexxMonekysipHble B3auMoaencTBus. M30Torsl,
OCHOBHOE M BO30YKIIEHHOE COCTOSIHHE aTOMa, TMOpUIM3AIMs aTOMHBIX
opOuTaiei.

IIpakTyeckoe 3ansaTHe Nel

Pemenue npakTHuecKuXx 3aaHuil Ha COCTaBJIEHUE IEKTPOHHO-TPaQUIECKUX
dbopmyn anemeHToB 1-4 niepuooB. Penienue 3a1annii Ha UCTIOIB30BAHKE
XUMHYECKON CUMBOJIMKH U Ha3BAHUN COEIUHEHM 110 HOMEHKJIAType
MEXIyHapOJAHOI0 COI03a TEOPETUUECKOM U MPUKIIAHON XUMUU U TPUBUATIBHBIX
Ha3BaHUM U1 COCTaBJIEHUS] XUMHUECKUX (POPMYJI IByXaTOMHBIX COETUHEHUN
(oxcua0B, CynbPUI0B, THAPUIOB U T.I1.) U APYTUX HEOPraHUUYECKUX COCTUHEHUM
OTJIEIbHBIX KJIACCOB.

CamocrositenbHas padora: ucnonbs3oBanue MuaTepuer-cetu nu HTepHeT-yueOHuMKa,
TeKyIas paboTa ¢ IEKIMOHHBIM MaTepraioM. PerieHre THIOBBIX 3a/1a4.

TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB:

AnnotpornHsle MOAM(UKALIMN YTIIEpoaa, KUCIopoa, hocdopa, 0J10Ba; HOHATHE O
XUMHYECKOH TEXHOJIOT'UH, 6I/IOTGXHOHOFI/II/I, HAHOTECXHOJIOTHNH,

«buotexHoorusa u reHHas HHXCHCPUA — TCXHOJIOTUHN XXI BCKa», «HaHoTexHOIOTHS Kak

IIPUOPUTETHOE HAIIPABJIICHUE Pa3BUTHUS HAyKH U ITPOU3BOACTBA B Poccuiickoi
Penepanyn», «AUIOTPONHUs METAIUIOBY, «Ilna3ma — yeTBepTOE COCTOSIHME BELIECTBAY.

Tema 1.2.

Conepxanue yueOHOro MaTeprasa




[Tepuoanueckuii
3akoH U Tabmuma J{.1.
Meunpeneena

Hepuoauyeckuii 3akon /. U. MenaeaeeBa. Otkpsitre Jl. 1. MenaeneeBbiM
[Tepuoamueckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynupoke JI. U.
Menneneea. [lepuonnyeckas TadiuIa XUMUYECKUX JIEMEHTOB — rpaduueckoe
0TOOpaXeHHe MepUoIUIecKOro 3akoHa. CTpyKTypa MepruoIuIecKOr TaOIUIIbI:
Nepro bl (MaJible ¥ OOJIBINKE), TPYIIIHI (TJaBHAS U TOOOYHAs).

Crtpoenue atoma u Ilepuoanuecknii 3axkon . U. MenaesneeBa. ATom — clioxHas
gactuia. Sapo (IpoTOHBI U HEUTPOHBI) U AJIEKTPOHHAsE 0000uKa. M30TOIIbI.
CtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB MAaJIbIX MEPUOJIOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIITHX
nepuo10B (IEPeXoaHBIX AIeMeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, p- U d-opOUTaH.
DNEKTPOHHBIE KOH(UTYpAITUN AaTOMOB XUMUYECKHX dJieMeHTOB. COBpeMeHHast
dbopmynuposka [lepuoanyeckoro 3akoHa. 3Hauenue [lepuoanueckoro 3akoHa u
ITepuoanueckoil cucteMbl XuMHUeCKuX dneMeHToB . . MenaeneeBa 1uist pa3BUTHS
HAYKH ¥ MOHUMAaHHs XUMUYECKOU KapTHHBI MUDA.

3

IIpakTnyeckoe 3ansaTue Ne3 Hamucanue 371eKTPOHHBIX U 3JIEKTPOHHO-TPahUIECKUX
($opMys1 aTOMOB XUMHUYECKUX JIEMEHTOB.

CamocrositenbHas padora: ucnonbs3oBanue Mutepuer-cetu u MaTepHer-yueOHuKa,
TeKy1as paboTa ¢ JIGKLMOHHBIM MaTepuaioM. Hanucanue 31eKTpOHHBIX U 3JIEKTPOHHO-
rpadpudeckux GopMyIs1 aTOMOB XUMHUYECKHUX 3JICMEHTOB.

Tematuka cooOmennii, 10kaIan0B, pedepatos:

«MonenupoBaHue Kak METOJ IPOTHO3MPOBAHUS CUTYalluy Ha TPOU3BOJICTBEY, «30TOTIBI
BOJI0poJ1ay, «VIcroap30BaHNe paAMOaKTUBHBIX H30TONOB B TEXHUUECKUX LENISAX),
«PEHTIeHOBCKOE M3TYUYECHHUE H €0 HCIIOJIB30BAHNE B TEXHUKE U MEJTUITIHE).

Cogepxanuie yaeOHOTO MaTepuana

1

Honnasi xummnueckasi cBsi3b. Katnonsl, nx 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe
mpolecca OKUCIeHUs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yibTarTe mpolecca
BOCCTaHOBJIEHUA. IOHHAs CBS3b KAK CBSI3b MEXAY KATHOHAMHU U aHWMOHAMH 32 CUET
AIIEKTPOCTATUYECKOTO MPUTHKeHUs. Kimaccudukaius HOHOB: TI0 COCTaBY, 3HAKY
3apsia, HATHYUIO THIPATHOW 0005109KH. MIOHHBIE KPUCTATUTMYECKUE PEIICTKH.
CaoiicTBa BEUIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKON PEIIETKHU.

KoBanenTHass xummn4yeckasi cBi3b. MexaHu3Mm oOpa3oBaHUsI KOBAJIEHTHOW CBSI3U
(oOMEeHHBIF W JOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPHUIIATENbHOCTh. KoBaneHTHbIE
MOJIIpHAsE U HEMOJspHas CBs3U. KpaTHOCTh KOBaJ€HTHOW CBS3H. MOJIEKYIIpHBIE U
aTOMHBIE KpUCTa/UIMdecKue pemeTku. CBOMCTBa BELIECTB € MOJIEKYJISAPHBIMU U
ATOMHBIMHU KPUCTAJUIMYECKUMH PELIETKAMHU.

MeTananueckas CBA3b. MeTannuueckas KpUCTAJUIMYCCKasA  pCIICTKa U
MeTaJuTHdecKas XuMruuecKas cBiI3b. Du3nuecKre CBOMCTBAa METAJIJIOB.

10




4 | ArperaTHble COCTOSIHMSI BellleCTB M BOJAOPOAHAsA CBSI3b. TBepaoe, )KUIKOE U
razoo0pa3Hoe cOoCTOsSHUS BelecTB. Ilepexon BemecTBa U3 OAHOTO arperaTHoro
cocTosiHus B Apyroe. BogopoiHas cBsi3b.

5 | Uncrble BelIeCTBa U CMECH. IlonsTne o cMecH BeniecTB. ' oMOreHHBIE 1
TCTCPOTCHHLIC CMECH. CocraB cMeceli: 00beMHast 1 MacCoBas JOJIM KOMIIOHCHTOB
CMCCH, MaCCOBas A0JIs1 HpHMeCCﬁ.

6 | Aucnepcuble cuctembl. [lonsarue o nucnepcHoit cucreme. JucnepcHas daza u
nucnepcuonHas cpena. Knaccudukanus nucnepcHsix cucreM. [lonstue o
KOJUJIOMJIHBIX CUCTEMAX.

7 | JlabopaTtopHasi pa6ota Nel O3HaKOMJIEHHE CO CBOMCTBAMU JAUCIIEPCHBIX CHCTEM.

CamocrosiTeibHas padora: ucnons3oBanue Muatepuer-cetu u aTepuer-yyeOHuKa.
TemaTHKa co001IeHNT, T10KJIa10B, pedhepaToB:

Kongencanus. Texyuects. Bosronka. Kpucrammmzanus. Cyonumanus u aecyonumanusi.
DOMyJIbCUU U cycrieH3ud. 3071 (B TOM uucie a3po3onn) u renu. Koarymsus. Cunepesuc;
«AMopdHbIe BellecTBa B IPUPOIE, TEXHUKE, OBITY», «OXpaHa OKpYKarolle cpebl OT
XUMHYCCKOI'0 3arpsA3HCHHA. KomnuectBennrnie XapaKTCPUCTHUKHU 3arpA3HCHUA
OKpYyXarorei cpenbl», «IIpumeneHune TBepAoro u ra3oodpaznoro okcuaa yriaepoaa (IV)»,
«3ammra 030HOBOTO IKpPaHa OT XUMHYECKOT0 3arpsi3HeHUs», «KocMeTndyeckue remmy,
«[IpuMeHeHne cycrieH3ui U SMYJIbCUN B CTPOUTEIHCTBEY.

Tema 1.4.
Bopna. PactBopsl.
DNeKTpOIUTHYECKAst
JIMCCOIAAITHS.

Cojnepkanne ydeOHOro Matepuana

1 | Boaga. PactBopnl. PacTBopenue. Bosa kak pactBoputens. PacTBOPMMOCTH BEIECTB.
HacepiiieHHble,  HEHaChILIEHHBIE,  IEPECHIIIEHHBIE  PACTBOPHL.  3aBUCHMOCTh
pPAcTBOPUMOCTHU Ta30B, JKUAKOCTEH M TBEPIBIX BEIIECTB OT Pa3IMUYHBIX (HaKTOPOB.
MaccoBas 105151 paCTBOPEHHOT'O BEILECTBA.

2 BJIEKTPOJIHTI/I'—ICCKaﬂ Aucconuanus. 3JI€KTpOJ'II/ITBI N HEIJICKTPOUTHI.
3J'I€KTpOJ'II/ITI/I‘I€CKa$I JUcconuanus. MexaHu3Mel BHGKTpOHHTquCKOﬁ JUucconmuanmumn
AJid BEHIECTB € pa3JINYHbIMU THITAMU XHUMHUYECKOH CBSI3H. FI/II[paTI/IpOBaHHBIC n
HErnApaTupOBaHHBIC NOHBI. Crenenb SHGKTpOHHTHLIeCKOﬁ JAUCCOIMallH. CuinpHBIE U
ciaObie QJICKTPOJIUTHI. OCHOBHBIC TTOJI0KEHHS TCOpHUU BHCKTPOHHTHHCCKOﬁ
JUCCOINaIlH. KI/ICJ'IOTI)I, OCHOBAHHA U COJIU KAaK 3JICKTPOJIUTHI.

3 | lpakTuueckoe 3ansitue Ne4 CriocoObl BEIpaXKEHHs COCTaBa pacTBOPOB.

4 | ITpakTHyeckoe 3aHsATHE NeS [TpuroroBieHre pacTBOPOB 3a/JaHHON KOHIIEHTPAIHH.

CamocrosiTesqibHasi padoTa: ucnonb3oBanue uTepHer-cetu u MIHTepHET-yueOHMKa,
TeKyIas padboTa ¢ JICKIIMOHHBIM MaTepuaioM. PerneHne 3a1a4 Ha HaX0KJIEHHE MacCOBOM
JI0JI1 pacTBOPEHHOTO BellecTBa. CocTaBlieHNE MOJIEKYIJISIPHBIX M MOHHBIX YpaBHEHUI
peakuMii B pacTBOpax dJIEKTPOJIUTOB.

TemaTuka coo0uieHnii, 10KJIa10B, pedepaTos:
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PactBopenue kak Gpu3MKO-XUMHYECKUH Tiporiecc. TermnoBbie 3G PEKTh Tpu PaCTBOPECHUH.
HpI/IMeHeHI/Ie BOJbI B TCXHUYCCKUX LECIIAX.

«PactBopsI BOKpyT Hac. THIbl pacTBOpoB.», «Boaa kak peareHT u cpena ais
XUMHUYECKOT0 Tporeccay, «Ku3ab u nestensHocth C. Appernycay, «Bxian
OTEYECTBEHHBIX YUCHBIX B PA3BUTHE TCOPHUHU DIICKTPOIUTHUCCKON JUCCOIIUAIIIH. ),
«yCTpaHeHI/Ie JKCCTKOCTHU BOJbI Ha MPOMBINIICHHBIX TPCAIPUATHAX .

Tema 1.5. Copepxanne yueOHOro Marepuaa
Knaccugukanus 1 | Kucaorbl m ux cBoiicTBa. KuCIOTBI Kak 3JEKTPOIMTHI, UX KiIaccU(UKALMS 10
HEOPraHUYECKUX pPa3IMYHBIM TNpU3HAKaM. XWUMHUYECKHE CBOWCTBA KHUCIOT B CBETE TEOPHH
COEIMHEHUH U uX INEKTPOIUTUYECKOM JUCCOLIUAIUH. OcobenHoctu B3aUMO/JIeIiCTBUSA
CBOMCTBA. KOHIICHTPUPOBAHHOW CEPHON M a30THOHM KHUCIOT ¢ MeTauiaMi. OCHOBHBIE CIIOCOOBI
HOJYYEeHHUs KMCIIOT.
2 | OcHoBaHus M X cBoiicTBa. OCHOBAHUS KaK AJIEKTPOJIHTHI, UX KIAaCCU(DUKALUS 110
pasIMYHBIM IpU3HAKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHMM B CBETe TEOPHUHU
ANEKTPOJIUTUYECKON  aucconuauuu. Pa3nmokeHue HepacTBOPUMBIX B BOJIE 2 1
ocHOBaHUH. OCHOBHBIE CITOCOOBI M1OJTyU€HHs] OCHOBAHHH.
3 | Comm m mx cpoiictBa. Comm kak siekTponuthl. ConyM CcpegHHe, KHUCIbIe |
OCHOBHbIC. XHMHUYECKHE CBOMCTBa COJIEH B CBETE TEOPUU DICKTPOJUTHUECKON
nuccormaiii. CriocoObl mojryuenust cosied. ['maposnus cose.
4 | Oxcuabl U ux cBoiicrBa. CoseobOpasymoomue U HECOJe0o0pa3yIolue OKCUIBL.
OcHoBHbIE, aM(OTEpHBIE U KUCIOTHBIE OKCUbI. 3aBUCUMOCTb XapaKTepa OKCHJA OT
CTETIEHU OKUCIIEHUS] 00pa3yIolero ero Merauia. XUMHUYECKHE CBOMCTBA OKCHJIOB.
[TosmyyeHue OKCUI0B.
5 | JlaGopatopuas padora Ne2 CpoiicTBa KUCIIOT. 2 2
6 | JIabopaTtopHas padora Ne3 CBoiicTBa r'MIPOKCHJIOB. 2 2
7 | JlaGopaTtopHas padora Ne4 CoiicTBa coseil. 2 2
8 | JIabopaTtopHas padora Ne5 THITbl XUMUYECKUX PEAKIIHIA. 2 2
CamocrosiTesqibHasi padoTa: ucnons3oBanue MutepHer-cetu U IHTEepHET-yueOHMKA.
TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB:
[TpaBua pa3daBieHus cepHON KUCIOTHI. Icroabp30BaHuE CEPHOI KHUCIOTHI B
MPOMBIIIICHHOCTH. E/IKHe menoun, uxX HCIob30BaHHe B IPOMBIIIIEHHOCTH.
«CepHas KMCIIOTa — «XJIe0 XUMHUYECKOM MPOMBIIUIEHHOCTHY, «[loBapeHHas coib Kak
XHUMHYECKOE CBIPbe», « MHOTOMUKUI KapOOHAT KaJIbIHs: B IPUPOJIE, B TIPOMBIIIICHHOCTH,
B OBITY.
Tema 1.6. Copneprkanue yueOHOro MaTepuasa
Xnmuyeckue peakniud. | 1 | Kmaccmpukanusas XuMHYecKHX peakiuii. Peaknum coeawHeHUs, pa3jioKeHUS, 2 1

3amenieHus, obmena. Karamutuueckue peakuuu. OOpaTHMble U HEOOpaTHUMbIE

12




peakiuy. [ 'OMOTreHHBIE W TETEPOTeHHBIE pEaKUUH. OK30TEPMHUUYECKHE U
BHJIOTEPMHUUYECKHE  peakuuu.  TeruoBoid  3(p(GeKT  XUMHYECKHX  PEaKIHH.
TepMoXuMITIeCcKUe ypaBHEHUSL.

2 OKHCINTEIbHO-BOCCTAHOBUTEILHBIE PC€aAKIUH. Crenenb okucneHus. OKUCIUTENb
1 BOCCTaHOBIIEHUE. BoccTaHOBHUTEIB U OKUCIeHHE. MeTo SJICKTPOHHOI'O Oamanca
I COCTABJICHUA ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHfI.

3 | CxopocTh XMMH4YEeCKHUX peakiuii. [IoHATHE 0 CKOPOCTH XUMHYECKUX PEAKITHI.
3aBUCHMOCTh CKOPOCTH XUMHUYECKHX PEAKIIHA OT Pa3IUIHbBIX (DAKTOPOB: MPHUPOJIBI
pearupyromux BelecTB, UX KOHIEHTPALlUU, TEMIIEPAaTypbl, IOBEPXHOCTH
CONPUKOCHOBEHUS M MCIOJIb30BAHUS KaTAJIM3aTOPOB.

4 | O0paTuMOCTH XUMHYeCcKHX peaknuii. OOpaTuMbie U HEOOpATUMBIE PEAKIIUU.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

5 | JIabopatopHas padora Ne6 Biusinue paznnuHbix GakTOpOB HA CKOPOCTh
XMMHYECKHX PEAKIUM.

CamocrosiTeibHas padoTa: ucnons3oBanue MHTepHeT-ceTu, TeKyias padoTa ¢
JIEKIMOHHBIM MaTepuaioM. Pemenue 3aga4 no reme.

TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB:

IIpakTnueckoe npumeHeHue aekTponusa. Karanus. ['OMOreHHbI€ U TETEPOreHHbIE
karanu3atopsl. [IpomoTtopsl. Karanutuueckue sl Murudurtopst. [IpousBoactso
aMMHaKa: ChIpbe, allrnaparypa, HayYHbIEC TPUHIIUIIBI.

«Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY», « DMEKTPOIN3 PACTBOPOB AIIEKTPOIUTOBY,
«DIEKTPOIIU3 PACIIABOB AJIEKTPOIUTOBY, «[IpakTueckoe MpuMeHeHHe FICKTPOIIN3a:
paduHUpPOBaHUE, TATBBAHOIIIACTHKA, TAIbBAHOCTETU», «ICTOpHS MOTy4YeHHs U
MIPOU3BOJICTBA ATFOMUHUSY, « ITEKTPOJUTHUECKOE TIOJIYICHUE U pahHUPOBAHUE MEINY,
«Kuznap u gesrenbHOCTD I JIpBHY.

Tema 1.7.
MeTamibl 1 HEMETAJLIBL.

Cojnepkanne ydeOHOro Matepuana

1 | Meraaiabl. OcOOEHHOCTH CTPOEHMsI aTOMOB M KpUCTALUIOB. Pu3nyeckue CBONUCTBA
MetayioB. Kiaccudukanuss MeTamioB IO pa3iMYHbIM IpHU3HAKaM. XHUMHUYECKHE
CBOWCTBAa METAJUIOB. DIEKTPOXUMHUYECKUN psA HamnpspDkeHuil MetayuoB. OOuue
crocoObl NOTYYEHUs] METAJIIOB.

2 | Hemeranabl. OcoOCHHOCTH CTpOEHHUS aTOMOB. HemeTamibl — MpoCThie BEIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOT€HOB OT WX IOJOKEHUS B MEPHOJIMYECKON CHCTEME.
OKuCINTENIbHBIE 1 BOCCTAHOBUTENILHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX
MOJIO’KEHUS B PSIY AJIEKTPOOTPUIIATEIBHOCTH.

JladopaTopnasi padora Ne7 [lonydeHnue, coOnpanue U paclio3HaBaHHUE Ta30B.

IIpakTnyeckoe 3ansaTHe Ne6 PemieHne -HKCHIEPUMEHTAIBHBIX 3a7ad IO TEMeE
«Metamnsl. HemeTanbny.
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CamocrosiTesibHasi padoTa: rcnioib3oBanue Muarteprer-cetn u UHTEpHET-yueOHUKA,
TeKyIas padboTa ¢ JIEKLHMOHHBIM MaTEPHATIOM.

TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB:

Koppo3us MeTanioB: XumMuueckas 1 3J€KTPOXUMHUYECKast. 3aBUCUMOCTb CKOPOCTH
KOPPO3UH OT YCIOBHI OKpy»Karouieil cpeabl. CriocoObl 3alIMThl METAJUIOB OT KOPPO3UH.
[Tony4yenue HeMeTaII0B (PPAKIUOHHOM EPErOHKON )KUIKOTO BO3/yXa U JICKTPOIH30M
PacTBOPOB UJIM PACIIIABOB 3JIEKTPOJIUTOB.

«Koppo3ust MeTasioB u crocoObl 3aUThl OT KOPPo3un», «MHepTHBIE MK 01aropoHbIe
ra3b», «Poxnaroniue coau — rajnoresshy, «McTopust HIBEACKON COUYKNY.

Pa3zpen 2
Opranuveckass XuMus

Tema 2.1.
OCHOBHBIE TTOHATHUSI
OpPraHMYECKON XUMHUHU U
TEOPUS CTPOCHUS
OpPraHHYECKUX
COCIUHCHH.

Cogepxanue yueOHOro Marepuasa

1

IIpeamer opranmyeckoid xuMuM. [IpuponHbIE, NCKYCCTBEHHBIE U CHHTETHYECKHUE
opraHuueckue Beniectsa. CpaBHEHNE OPraHUYECKUX BELECTB C HEOPraHUYECKUMH.
BanentHOCTb. XMMHYECKOE CTPOEHUE KaK MOPSAAOK COEAUHEHUS aTOMOB B MOJIEKYJIbI
110 BAJICHTHOCTH.

Teopusi ctpoenust oprannyeckux coequHennii A. M. bytieposa. OcHoBHBIE
I10JIO’KEHUSL TEOPUU XUMUYECKOTrO cTpoeHus. M3omepus u nzomepbl. XUMHUYECKHUE
(GopMyJIbl U MOJIETTN MOJIEKYJI B OPraHMYECKON XUMUMU.

Knaccudukxanus oprannyeckux Bemects. Kiaccudukaiys BelecTs o CTpOSHUIO
YTIEPOAHOIO CKelleTa U HAIMYHMIO (PyHKIIMOHAIBHBIX IPpyH. '0OMOJIOTH ¥ TOMOJIOTHSI.
Hauana nomenkiatypel [UPAC.

Kuaccnpukanusi peakuuii B opraHM4yeckoil Xummu. Peaknuu npucoenvHeHUs
(ruapupoBaHuUs, raJOTeHUPOBAHUS, I'HIPOraJOTeHUPOBAHUS, THIpaTaun). Peakiuu
OTIIEIUICHU (JeTUIPUPOBAHUS, JETUIPOraIOTeHUPOBaHus, Aeruaparanun). Peakiuu
3amelleHus. Peakuuu u3omMepusanuu.

5

IIpakTuyeckoe 3ansaTHe Ne7 H3rotoBieHne MoOJENe MOJEKYyJI OpPraHUYEeCKUX
BEIIECTB.

CamocrosiTeibHas padoTa: ucnons3oBanue MHTepHeT-ceTH, TeKyias padboTa ¢
JIEKIIMOHHBIM MaTEPHAIIOM.

TemaTnka coo01IeHuUil, 10KI12/10B, pedepaToB:

[Tonsitue o cyOcTpare u pearenre. Peakiiuu okucieHns U BOCCTAHOBIICHUS
OopraHnueckux BermecTB. CpaBHEHHE KiIacCU(UKAIIMKA COSTMHEHUN U Ki1acCU(UKAIIUN
peaKkuuii B HEOPraHMYECKOM U OPTaHUYECKOU XUMHH.

«V/cTopus BOSHUKHOBEHHUSI M PA3BUTHUSI OPTaHUYECKON XUMUNY, < KU3Hb U 1€ATETbHOCTh
A.M.bytnepoBay, «Butanusm u ero kpax», «Pojib 0T€4eCTBEHHBIX YYEHBIX B
CTAHOBJICHUU U Pa3BUTUU MUPOBOM OpraHndeckoil XuMuny», «CoBpeMeHHbIE
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MMPEACTABJICHUA O TCOPUN XUMHUYCCKOI'0O CTPOCHUS .

Tema 2.2.
YreBo1opobl U UX
IPUPOHBIE HCTOYHUKH.

Coneprkanrie yueOHOTO MaTepuaia

1

Auaxanbl. Homenknarypa IUPAC. AnkaHbl: TOMOJIOTUYECKUH PpsAJl, U30MEpPUS U
HOMEHKJIaTypa aJIkaHOB. XMMHUYECKUE CBOMCTBA aJKAaHOB (MeTaHa, 3TaHa): TOpEHUeE,
3aMEIlICHUE, paslIoKeHUe, JeruapupoBaHue. IIpuMeHeHHe ajakaHOB Ha OCHOBE
CBOMCTB.

AJIKeHBbI. DTHIIEH, €T0 MOJIy4eHHE (AETUAPUPOBAHUEM FTaHA, AETNOIUMEpPU3aLUEn
HOJM3TUIIEHA). ['oMonoruueckuii psit, u3oMepus, HOMEHKJIaTypa aJKeHOB.
XUMHUYECKUE CBOMCTBA ATHIICHA: TOPEHUE, KAUECTBEHHBIEC peaklnu (00ecBeunBaHue
OpOMHOI1 BOZIBI M pacTBOpa IepMaHraHaTa Kajus), FuApaTanus, NoJuMepu3arusl.
[IpumeHeHne ITHIIEHAa HA OCHOBE CBOMCTB.

Jluenbl U kKayuyyku. [loHsTHE O TUEHAX KaK yIrJIeBOJOpOAax ¢ AByMs ABOMHBIMU
cBsa3siMu. CompsiKeHHbIE IMeHbl. XMMUYECKUE cBOMCTBA OyTaaueHa-1,3 u usonpexa:
oOecrBeyrBaHNe OPOMHOI BOJIBI M TOMUMEpU3aIHs B Kayuyku. HatypanbHblil ©
CUHTETHYECKHE KaydyKu. Pe3uHa.

AJxkuHBI. AnieTuiieH. XMMHUYECKHe CBOMCTBA alleTUIIeHA: TOpeHne, o0ecliBeYMBaHNE
OpOoMHOI BO/bI, IPUCOETMHEHHH XI10poBOAOpoaa U ruapaTanus. [Ipumenenue
alETHJICHA HA OCHOBE CBOMCTB. MeKKi1acCcoBasi U30MEPHS C aAJIKaJUEHAMM.

ApoMaTnyeckue yrjeBoaopoabl. benszon. Xumudeckre cBoicTBa OeH307a:
TOpeHHe, peaKkiuy 3aMelleHus (TaToreHupoBaHue, HUTpoBanue). [I[pumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

IIpakTnueckoe 3ansiTue Ne§ O3HaKOMJIEHHE C KOJUIEKIMEH 00pa31oB HeQTH U
IPOAYKTOB ee nepepaboTku. O3HaKOMIIEHHE C KOJJIEKIIMEH KayuyyKoB 1 00pa3liaMu
U3JIeNUil U3 Pe3UHBI.

7

IIpakTnyeckoe 3ansaTue Ne9 ITprposHble HCTOUHUKH YITIEBOJOPOIOB.

CamocrosiTenbHas padora: ucnonbs3oBanue MHTepHeT-ceTy, Tekyas padoTa ¢
JeKIIMOHHBIM MaTepuanoM. Hanrcanue cTpykTypHBIX (OpMYIT HEKOTOPBIX
MpeCcTaBUTENEH yTiIeBO0poA0B. HazBaHue yrieBoaopo/I0B M0 MEKIYHAPOIHOM
HomeHknarype IUPAC.

TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB:

Knaccudukamnus n Ha3HaueHue kayuykoB. Kiaccupukanus nu Ha3HaueHHEe Pe3UH.
Bynkanuzanus kayuyka. [lonydeHue aneruieHa TUpOIM30M MeTaHa U KapOUJIHBIM
crocoboM. Peakius moaumepusanny BUHIIXJI0pUIA. [IOTMBHHUIXIOPUI U €T0
npuMeHeHue. OCHOBHBIE HANpPaBIIEHUs TPOMBIIUIEHHON NepepaboTKH MPUPOIHOTO rasa.
[TonyTHBIN HETAHOM Ta3, ero nepepadorka. [Iporeccsl MPOMBILUIEHHOH TepepadoTKH
HeTH: KpekuHr, pudopMuHr. OKTAaHOBOE YHCIIO OCH3WHOB U IIETAHOBOE YHCIIO
JM3eJbHOro TomiMBa. KokcoXxuMuueckoe Npou3BOACTBO U €0 MPOAYKIIHS.
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«DKOJIOTMYECKHE aCIIEKThI UCIIOJIBb30BAHUS YTIIEBOIOPOIHOTO CHIPbS», « IKOHOMHUYECKUE
aCIEKThI MEXIYHAPOJAHOIO COTPYIHUYECTBA 10 UCIOJIb30BAHUIO YTIIEBOLOPOIHOIO
CBIpbs», «VcTOpus OTKPBITUS U pa3pabOTKU ra30BbIX U HEPTSIHBIX MECTOPOKACHUN B
Poccuiickoit @enepannny, « XuMus yriaeBoJOPOIHOTO ChIPbs U MOs Oyaymias
npodeccus», «YIiIeBo0pOIHOE TOIUIMBO, €r0 BU/IbI U Ha3HaueHue», « CHHTeTH4YecKue
Kay4dyKH: HCTOPHsI, MHOTOOOpa3ye U NepCreKTUBbDY, «Pe3nHoTeXHUYeCKoe MPOU3BOICTBO
1 €T0 POJIb B HAyYHO-TEXHUYECKOM IIporpecce», «CBapo4HOe IPOU3BOACTBO U POJIb
XMMHH YTIIEBOJIOPOJIOB B HeM», «HedTh 1 ee TpaHCIOPTHPOBKA KaK OCHOBA
B3aMMOBBITOAHOI0 MEXIYHAPOAHOIO COTPYIHUYECTBAY.

Tema 2.3.
Kucnopoaconep:xarme
OpraHHYecKue
COCJIMHCHHS.

Copepxanue yueOHOro Marepuasa

1

CnupTsl. [TonyyeHue staHoNa OPOKEHUEM TITFOKO3BI M TUpATAIlUEH STHIICHA.
['unpokcunpHas rpymnmna Kak QyHkiuoHanbHas. [ToHsTHE 0 MpeaenbHbIX
OJHOATOMHBIX cIUPTax. XMMHUYECKHE CBOMCTBA ATAHOJIA: B3AUMOAECHCTBUE C
HaTpUeM, 00pa30BaHUE MPOCTHIX M CIOKHBIX A3(PUPOB, OKHCICHUE B aJIbJICTHI.
[IpumeneHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IMOCISACTBUS JJIs
OpraHu3Ma 4ej0BeKa U MpEeAyNpexICHHE.

FJII/HlepI/IH KakK HpeI[CTaBI/ITeJH) MHOT'OATOMHBIX CHI/IpTOB. KaLIGCTBeHHaSI peaKum[ Ha
MHOT0aTOMHBIE CIIUPTHI. [[puMeHeHne riuiepuHa.

®enoubl. PU3nNYECKUE U XUMUYECKHE CBOMCTBA (peHoJa. B3anMHoe BiiMsiHUE aTOMOB
B MOJIeKyJe (heHosa: B3aUMOEHCTBUE ¢ THIPOKCUIOM HAaTPUs U a30THON KUCIIOTOH.
[Tpumenenue heHosa Ha OCHOBE CBOMCTB.

Aasbaeruasbl. [Tonstue 06 anpaeruaax. AnpaeruaHas Tpynmna Kak GyHKIIHOHAIbHAS.
dopManbaerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY,

BOCCTaHOBJIEHUE B COOTBETCTBYIOIIMI ciupT. [lonyueHue anbaerujioB OKUCIECHUEM
COOTBETCTBYIONIMX cUPTOB. [IprMeHeHue dhopmalibieruaa Ha OCHOBE €ro CBOMCTB.

KapoOonoBbie kucaoThl. [TonsTre o kapOoHOBBIX kucioTax. KapOokcunpHas rpymnmna
KaK (yHKIMOHaNbHAs. ['oMoornyeckuil psii npeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [Tonmydyenue kapOOHOBBIX KUCIOT OKUCIIEHUEM aJIbJIETUIOB.
XUMHYEeCKHE CBOWCTBA YKCYCHOM KUCIIOTHI: 00IIMe CBOWCTBA C MUHEPATbHBIMU
KHCJIOTaMHU U peakius srepudukanuu. [IpuMeneHre ykcyCHON KUCIIOTHI Ha OCHOBE
CBOMCTB. BeIcHne )KMpHBIE KHCIOTHI HAa IPUMEPE NAIIBMUTHHOBOW U CTEAPUHOBOI.

Cioxuble 3pupbl M KUPbI. [lonydeHue ca0XKHbIX 3PUPOB peakiuen
srepuduxanuu. Crnoxxknble 3QUpsI B IPUPOE, UX 3HaYeHHe. [I[puMeHeHne ClIoXKHBIX
7¢UPOB HA OCHOBE CBOCTB.

Kupsl kak cnoxubie 3¢upsl. Kinaccuduxamus xupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUPOJIN3 U TUIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )K1UpOB HA OCHOBE CBOMCTB.
MpIna.
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YraeBoasbl. YTIIeBOIbI, UX Kiaccu(HUKaIMsa: MOHOCaXapu bl (TITF0KO03a, GPyKTO3a),
Jaucaxapubl (caxapo3a) U rnonucaxapusl (Kpaxmani U Lemtoso3a). ['moko3a —
BEIIIECTBO C JIBOMCTBEHHON (QyHKIIMEH — alIbCTHAOCITUPT. XUMUUYECKHUE CBOKWCTBA
TTFOKO3bI: OKHUCJICHHE B TIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBIICHHE B COPOUT,

cnuptoBoe Opoxenue. [IpamMeHeHne rioKo3bl Ha OCHOBE CBOMCTB. 3HAYCHHE 2
YIJIEBOJIOB B )KMBOW IIPUPOJIE U JKU3HM uesioBeka. [lonaTue o peakuusax

MOJIMKOH/ICHCALIMM ¥ TUAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUI: TIIF0K03a <>
IIOJIMCAXapu.

7 | JlabopaTtopHas paGora Ne8 Xumuyeckue CBONCTBA KHCIOPOICOACPKAIINX 2
OpraHUYECKUX COECTMHEHUM.

CamocrosiTeibHas padoTa: ucnonb3oBanue MHTepHET-ceTH, TeKyIas paboTa ¢

JIEKLIMOHHBIM MaTEPHAJIOM.
TemaTtuka cooduennii, 10kjI1a10B, pedepaTos: 5
MeTunoBblil CUPT M €r0 UCHOJIb30BAHUE B KAYECTBE XMMHUYECKOIO ChIPbsl. TOKCHYHOCTH
METaHOJa U MpaBUja TEXHUKU Oe30macHOCTH MpHu padbote ¢ HuM. IIpuMeHeHue aneroHa B
TEXHUKE U IPOMBILIJICHHOCTH.
Tema 2.4. Coneprxkanue yueOHOro MaTepuana
A3oTcozepKalue 1 | Amunsl. [Tonstue 06 amuHax. AnudaTHIeCKHe aMUHBI, X KJIacCU(UKAHS U
OpraHU4CCKHC HOMEHKJIaTypa. AHWINH KaK OpraHn4eckoe ocHoBaHue. [lonyyeHue aHnnmHa us
COCIMHCHMUI. HuTpoOeH3ona. [Ipumenenre aHuIMHA Ha OCHOBE CBOMCTB.
Homimepsr. 2 | AMMHOKHCJIOTBI. AMUHOKHCIIOTHI KaKk aM(pOTepHble AU YyHKIIMOHAIbHBIE
OPraHUYEeCKHE COCTMHEHNS. XUMUUYECKHE CBOMCTBA AMUHOKHCIIOT: B3aUMOAECHCTBUE
C IIeJ04YaMu, KUCIOTaMH U APYT ¢ APYroM (peakiius mojaukoHaeHcaun). [lentuanas
CBSI3b U nosunenTtuabl. [lpuMeHeHrne aMUHOKUCIIOT HAa OCHOBE CBOMCTB.

3 | beaku. IlepBuyHas, BTOpHYHAs, TPETUYHAS CTPYKTYpbl OENKOB. XUMHYECKHE
cBOiicTBa O€JKOB: TOpEHME, JeHaTypauus, THAPOJIU3, IBETHBIE pEaKIUH.
buonornueckue GyHkuuu OenkoB. besku u monucaxapuibl Kak OMOMOJUMEpBI.

4 | Ilnacrmacenpl.  [lomyyeHne — moauMepoB — peakuMed — MOJIMMEpU3aLUd |
NOJMKOHACHCAUU.  TepMOIUIaCTUYHBIE M TEPMOPEAKTUBHBIE  IIJIACTMACCHI.
[IpeacraBuTenu miacTMacc.

5 | Bosokna, ux kiaaccuukanus. Ilonydenue BojgokoH. OTAenbHbIE MPEICTABUTENN
XUMHUYECKHX BOJIOKOH.

6 | JIabopaTopHas padora Ne9 Xumuueckne CBOMCTBA OSIIKOB. 2

7 | JlabopatopHas padora Nel() Pacno3naBaHue miacTMacc U BOJIOKOH. 2

8 | IpakTuueckoe 3ansitue Nel( Pemenne skcriepiMEeHTAIBHBIX 3a/1a4 Ha 4
UICHTU(PHUKAIMIO OPTaHUYECKUX COSIMHCHHIA.

CamocTrosiTesqibHasi padoTa: ncrosb3oBanue MHTepHeT-ceTH, TeKylas padora ¢ 3
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JICKIIMOHHBIM MaTepUalIoM, MMOATOTOBKA K U] PepeHInpOBaHHOMY 3a4EeTy.

TemaTnka coo01eHuil, 10K1a/10B, pedepaTos:

AMMHOKanpoHoBass Kuciora. KampoH Kak IpeacTaBUTENb MOJUAMUIHBIX BOJOKOH.
Hcnonp3oBanue ruapojimsa GGHKOB B IMPOMBIIIICHHOCTH. HOJII/IBI/IHI/IJIXJIOpI/IJI,

nosuterpadropaTriieH (teduion). deHonodopmanbaeruaHbie wiacTMacesl. Llemtymon.
[TpOMBINIIICHHOE TTPOU3BOJICTBO XUMHUYECKHX BOJIOKOH.

KonTpoJibHasi paboTa 110 IpOHJIEHHOMY Kypcy «XUMUsI» 2

Bcero 12

J71s XapaKTepUCTHKH YPOBHS OCBOCHHS Y4€OHOTO MaTepHalia UCIOIb3YIOTCS ClIeayIomre 0003HAYCHUS:

1 - o3HaKOMUTENbHBIN (y3HABAHKUE paHEE U3YYCHHBIX OOBEKTOB, CBONCTB)

2 - penpOAYKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTH IO 00pa3Iily, MHCTPYKLUHU WIH O]l PYKOBOACTBOM)

3 - IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIHPHOE BBITIOJIHEHUE ACSITEIFHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4)
* 110 3a04HOM opMe 00yUueHHNe HE MPETyCMOTPEHO




2 XAPAKTEPUCTUKA OCHOBHBbBIX BUIOB AEATEJBHOCTHU

CTYAEHTOB

Coaep:xanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHOM 1eITeJIbHOCTH
CTYAEeHTOB ( HA YPOBHE Y4eOHBbIX /IeCTBHI)

BaskHelinine xummuuecKue
MOHATHSA

YMeHue 1aBath ONpeAesieHUe U ONEPUPOBATH CIACAYIOIIUMHI
XAMHYECCKUMH TTOHSTHIMU:

. BEIIECTBO, XHWMHUYECKHH JJEMEHT, aroM, MOJEKYIa,
OTHOCHUTEJIbHAs aTOMHAasi Macca, OTHOCUTEIbHAs MOJEKYJspHas
Macca, MOH, aJUIOTPOTIHS, H30TOIIHI;

o XMMHUYECKas CBSI3b, JNEKTPOOTPHULATEIBLHOCTb,
BaJICHTHOCTb, CTCIECHb OKHUCICHUSA, MOJb, MOJSpPHAas Macca,
MOJISIpHBIE ~ 00beM  ra3o00pa3HBIX  BEIIECTB,  BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMUS;
o pacTBOpBHI, IIEKTPOJIUT u HEDJIEKTPOJINUT,
AIIEKTPOJINTUYECKAs! IUCCOLMALINS;
o OKUCJIUTEIb U  BOCCTAHOBHUTEIb, OKHUCJIEHUE WU
BOCCTaHOBJICHHE, TEIUIOBOH 3 deKT peakium;
o CKOPOCTb XHMHYECKOM peakUuy, KaTajlu3, XUMHYECKOe
paBHOBECHUE;
o YIJIEPOIHBIN CKeeT, PYHKIMOHATIbHAS TPYIIa, U30MEPHs,
TOMOJIOTHS.

OcHOBHbBIE 3aKOHBI XUMHH o (dopMyIMpoBaHUE 3aKOHOB COXPAHEHHs MacChl BELIECTB U
IIOCTOSIHCTBA COCTaBa BEIIECTB;
o YCTAaHOBKA  IPUYMHHO-CICJCTBEHHOM  CBSI3M  MEKIY

COJIEp’)KaHUEM ITHX 3aKOHOB M HANKMCAHUEM XMMHYECKUX (opMyIl
U ypaBHEHUH;

. YCTaHOBKA JBOJIIOLUOHHOW CYIIHOCTH MEHIEIEEBCKON U
COBpeMEHHO (popMynHpoBOK mepuoguyeckoro 3akona JI. M.
MeHpeneeBa;

. o0bsICHEHUE ¢du3nueckoro CMBICIIA CHUMBOJIMKU
NepUOANYECKON Tabnuibl XuUMHYecKuX saemeHtoB J[. U
MenieneeBa (HOMEpOB 3JIEMEHTA, NIEPHUO/Ia, TPYIIbI) U YCTaHOBKA
MIPUYMHHO-CIEACTBEHHON CBSA3M MEXKIy CTPOCHHUEM aroMa H
3aKOHOMEPHOCTSIMA ~ WM3MEHEHHs  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEILLIECTB B MIEPUOIaxX U rpymmnax;

° XapaKTEPUCTHKA JIEMEHTOB MAJIBIX U OOJIBIIIUX ITEPHUOIOB IO

ux nosnoxxeHuto B I[lepuoanueckoint cucreme 1. M. Menaeneena.
OcHOBHBIE TEOPUU XUMUH ° YCTaHOBKA 3aBUCUMOCTH CBOWCTB XMMHYECKHX BEILECTB OT

CTPOCHHMSI aTOMOB 00Pa3YIOIIMX UX XUMHUECKHUX AJIEMEHTOB;

° XapaKTepUCTUKA BaXXHEHUIINX THUIOB XUMHYECKHX CBSI3€ U

OTHOCHTEIBHOCTH 3TOM TUIIOJIOTHH;

° 00BSICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U

CTPOEHUS KPUCTAIIIMYECKUX PEILLIETOK;

° (hopMynupoBKa OCHOBHBIX MMOJI0KEHU N TEOpUHU

AIEKTPOJIUTUYECKON TUCCOIUAIIMU U XaPAKTEPUCTHUKA B CBETE 3TOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOBHEOPTaHUYECKUX COEIUHEHU;

° (hopMyIHPOBKA OCHOBHBIX MOJIOKESHHUH TEOPUHU XUMHUIECKOTO
CTpO@HI/ISI OpFaHI/I‘-IeCKI/IX COC}II/IHGHI/Iﬁ 158 XapaKTepI/ICTI/IKa B CBCTC
OTOM  TEOPUM CBOMCTB OCHOBHBIX KJIACCOB  OPraHUYECKHUX
COCTUHEHUN.

Ba:xkueiliniue BelecrBsa u

o XapaKTEpPUCTHKA COCTaBa, CTPOEHUS, CBOICTB,
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MaTepHuaJIbl

MOJIYYEHHUSI U MpUMeHEeHUsI BaxkHenmmx MetayoB (IA u 1l
A TpyIn, aTrOMUHUS, KEJe3a) U UX COCTUHEHUN;

. XapaKkTepUCTUKA COCTaBa, CTPOCHMS, CBOWCTB,
IOJIyYEHHUS ¥ TPUMEHCeHHs BakHeimux Hemeramios (VI
A, VIIA, VIA rpynm, a Takke a3ota u pocdopa, yriaepoa
Y KPEMHUS1, BOJIOPO/1a) U MX COCTUHEHMIA;

o XapaKTEePUCTHKA COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYCHUS W TPUMEHEHHS  BaXHEUIIMX  KJIAcCOB
YIJIEBOJAOPOAOB  (AJKaHOB, ULHUKIIOAJIKAHOB, aJKEHOB,
QIKWHOB, apeHOB) W WX HambOojee 3HAYMMBIX B
HAPOJTHOXO3SMCTBEHHOM IIJIaHE TPEACTaBHUTEINEH;

o aHaJIOTUYHas XapaKTEePUCTUKA BaYKHEHIITUX
NpeAcTaBUTeNIed  APYrMX  KJIAcCOB  OPraHUYECKHUX
COCJIMHEHU: METaHOJIia W STaHOJIA, CJOXKHBIX 3(PUPOB,
JKUPOB, MBbUI,  aibAerujioB  ((popMaiabAeTuiOB U
aleTanbIerua), KeTOHOB (alleTOHa), KApOOHOBBIX KHUCIIOT
(YKCYCHOM KHCIIOTBI), MOHOCaXapu 0B (TJIFOKO3bI), Arcaxa
pugoB  (caxaposbl), IMOJUcCaxapuaoB (kpaxmana U
LEJUII0NIO3bl),  AHWIWHA,  AMUHOKHUCIOT,  OEJIKOB,
WUCKYCCTBEHHBIX M CHHTETHYCCKHUX BOJIOKOH, Kay4yKOB,
nJiacTMacc.

XVMMHYECKHNH A3BIK U
CHMBOJIHKA

o UCIOJIb30BaHUE B y4eOHOW U mpodeccuoHaTIbHOM
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB M CAMBOJIUKH;
o Ha3BaHUE U3YYEHHBIX BEIIECTB MO TPUBUATIBLHON WITN

MEXIYHApOJIHOM HOMEHKJIATYype M OTPAKEHHE COCTaBa
ATUX COETMHEHU C TOMOIIBI0 XUMUYECKUX POPMYT;

o OTPAKEHUE XMMHYECKHUX IMPOLECCOB C IMOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKLIUH.

XuMHYeCKHE peaKkIuu

o OOBSICHEHHE CYIIHOCTH XUMUYECKHX MPOLECCOB;

o Kiaccupukanus  XUMUYECKUX  peakiuid 1o
pPa3JIMUHBIM TMPU3HAKAM: YUCIY U COCTaBY MPOAYKTOB U
peareHToB, TerioBoMy 3(ddexTy, HampaBieHuro, Qase,
HAJIMYMIO  KaTalu3aTopa,  W3MEHEHUI0  CTeleHel
OKHUCJIEHHS 3JIEMEHTOB, 00pa3yIOIIUX BEUIECTBA;

o yCTaHOBKA TMPU3HAKOB OOIIETO W Pa3IMYHOTO B
TUMNOJIOTUM  PEAaKUUMWd  JUISI ~ HEOPraHUYEeCKOW U
OpPraHUYECKON XUMUHU;

o Kjaccu(uKanus BElIECTB U MPOILECCOB C TOYKHU
3peHus OKHUCJICHUSI-BOCCTAHOBJICHUS, COCTaBJICHHE
YPaBHEHUN pPEAKUUK C MOMOIIBIO METOAA 3JIEKTPOHHOTO
Oajranca;

o O0OBSCHEHHE 3aBUCUMOCTH CKOPOCTH XWMUYECKOU
pEakiMu U TIOJIOKEHHS XHUMHUYECKOTO PAaBHOBECHUSI OT
pa3ITuYHBIX (haKTOPOB.

XUMHYECKHUMN IKCIIEPUMEHT

L BBITIOJTHCHHUC XHUMHUYCCKOTO 9KCIICPpUMCHTA B
IMOJHOM COOTBETCTBHHU C IIPpABHUJIAMHU 6630HaCHOCTI/I;
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o HaOmoieHue, QUKCcaus U ONMUCAHHE PE3yJIbTAaTOB
IPOBEJICHHOTO SKCIIEPUMEHTA.

XumMuyeckass uHpopmanus

o IIPOBEJICHHE CaMOCTOSITEIILHOTO ToncKa
XAMHYECKON  WH(pOpMaIUu C WCTIOJIb30BaHUEM
Pa3TUYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX H3IaHHA,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);

. MCIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOJOTUH IS
00pabOTKU | Tepenayd XUMUYEeCKol MH(pOpMaluu U ee
IPEJICTABICHUS B Pa3IMUHbIX hopMax.

PacueTnl N0 XMMHYECKHUM
¢popmysiam ¥ ypaBHEHUAM

L YCTaHOBKAa 3aBHUCUMOCTH MCIKAY KaueCTBECHHOM M
KOJIMYECTBEHHOMN CTOpOHAMH XHUMHWYCCKUX OOBEKTOB U
IMpouIcCCOB,

. pelIeHre pacdeTHBRIX 3aJa4 10 XHUMHYECKUM
dbopMmyamM U YpaBHEHUSIM.
IIpo¢uinbHoe u . O0OBSICHEHHE XUMUYECKUX SBJICHUH, TPOUCXOISIINX
npogeccHoHAIbHO B IIpUpOJie, OBITY U HA IPOU3BOJICTBE;
SHAYUMOC€ COACPIKAHUC ° omnpeacacHue BO3MO>KHOCTEMN MPOTCKAHUSI
XUMHAYECKUX MIPEBPALIEHNN B PA3JIMYHBIX yCIOBUIX;
. cOOMIOIGCHUE TPAaBUJ 3KOJOTUYECKH TI'PAMOTHOTO
IIOBEJICHNS B OKPYKaIOILLEH Cpelie;
. OLICHKA  BJIMIHMA  XMMHYCCKOIO  3arps3HCHUSI

OKpYy>Kalollle Cpelpl Ha OpPraHu3M 4YeJIOBeKa M Jpyrue
YKUBbIE OpTraHU3MBl;

o coOJro/IeHre TpaBuil 0€30MacCHOTO OOpallleHHus ¢
TOPIOYMMH YW TOKCHUYHBIMH BEIIECTBAMH, JTa0OPaTOPHBIM
000pyI0BaHUEM;

o MOJITOTOBKA PACTBOPOB 3aJIaHHON KOHIIEHTPAIUU B
OBITY M Ha POU3BOJICTBE;
o KpUTHYECKAs OIEHKA JOCTOBEPHOCTH XWMHUYECKOU

uH(OpMaIMK, NOCTYNAIOLIEH U3 pa3HbIX HCTOYHUKOB.
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YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUILTAHBI

4.1. TpeOboBaHUSA K MUHMMAJIBbHOMY MATEPHAJIBHO-TEXHUYECKOMY 00eCIeYeHHIO:
OCBOEHHE MPOTpaMMbl yUeOHOU AUCIUILTNHBI « XUMHSD TpeanoiaraeT Hamuuue kabnHera
XUMUHU C JIaDOpaTOpHUE U TAOOPAHTCKOW KOMHATOM, B KOTOPOM UMEETCS BOZMOXHOCTb
obecneunTh CBOOOAHBIN HOCTYM B IHTEpHET BO BpeMs yueOHOTO 3aHITHS U B IEPUOJ
BHEYUYEOHOU AEATENBHOCTA 00YyHatOIIUXCSI.

[Tomenienue kabuHeTa JOHKHO YIOBIETBOPATH TpeOoBaHUAM CaHUTapHO-
AMUAEMHUOIOTHYECKUX MpaBui U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM 00OpPY/I0BaHUEM, YKA3aHHBIM B HACTOSALINX TPEOOBaHUIX, B TOM
qHCclie CIeNUATN3UPOBAHHON Y4eOHOI MeOenbio U cpeicTBaMU 00YUEeHHUsI, JOCTaTOUHBIMU
JUISL BBIIIOJIHEHUS! TPEOOBAHUIN K YPOBHIO IIOJATOTOBKH O0Y4YarOIUXCSl.

B kaOuHneTe 10J1KHO OBITh MYJIBTUMEANIHOE 000PYI0BaHHUE, TOCPEACTBOM KOTOPOTO
y4aCTHUKUA 00pa30BaTeIbHOTO MPOIlecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO
UH(OpPMAIUIO [0 XUMHH, CO3/1aBATh MMPE3EHTALINH, BUI€OMATEPHAIbI U T. II.

B cocTaB yueOHO-METOIMYECKOTO U MAaTEPUAIBHO-TEXHUYECKOr0 OCHAILIEHUsI KaOUHETa
XUMUU BXOJIAT:

. MHOTO()YHKIITMOHAJIHBIN KOMIUJIEKC MTPENO1aBaTeNs;

. HaTypaJibHbIE O0BEKTHI, MOJEIH, IPUOOPHI U HAOOPHI AJI MOCTAHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;

. [IeYaTHbIE U HKPAaHHO-3BYKOBBIE CPE/ICTBA OOYUEHUS;

. CpEICTBA HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH;

. PEaKTUBBL;

. HepEeYHN OCHOBHOM U IOIOJHUTENBbHON yueOHOU JIUTEepaTyphl;

. BCIIOMOTaTeJIbHOE 000PYA0BaHUE U UHCTPYKIUH;

. OuOMoTeUHbIN (HOHI.

B OubnuoTteunsiii hoH BXOASIT YUeOHUKH U yueOHO-MeToauueckre KoMiuiekTol (Y MK),
PEKOMEHJOBAaHHbIE WJIU JOMYILEHHbIC JIJIsl UCTIOIb30BaHuUs B MPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alUsiX, PeATU3YIONUX 00pa30BaTEIbHYIO MPOrPAMMY CPEIHETO
ob1iero odpazoBanus B npenaenax ocBoeHus OIIOIT CITIO na 6a3e 0CHOBHOTO 0OIIETr0O
00pa3oBaHUs.

bubnuoreunsiit GoHI MOXKET OBITH TOMOJHEH XUMUYECKON SHIUKIIOTIEAUEH,
CIIPAaBOYHMKAMU, KHUTAMU JJIsl YTCHUS 110 XUMUHU.

B nporecce ocBoeHus mporpaMMbl Y4eOHOM TUCHUTITUHBI « XUMHUSD) CTYACHTHI JOJKHBI
UMETh BO3MOXKHOCTH JIOCTYTA K AJICKTPOHHBIM YU4EOHBIM MaTepraiaM 1Mo XUMUH,
UMEIOIHUMCS B CBOOOTHOM JTOCTYTIE B ceTu IHTepHET (3JIeKTPOHHBIM KHUTAM,
MpakTUKyMaMm, Tectam, matepuaiam EI'D u np.).
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4.2. MudopmanuonHoe odecreyenne 00y4eHust
IlepeuyeHb pekoMeHayeMbIX y4eOHbIX M31aHuil, UHTepHeT-pecypcoB

JlJist CTy1eHTOB:

Taopuensn O. C., Ocmpoymos U. I'. Xumus ons npogheccuii u cneyuanvhocmeii
MexXHU4ecKo20 npouiis: yueOnux Oisi Cmyo. yupericoeHull cpeo. npog. oopazosanus. —
M., 2016.

L'abpuensn O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumus ona npogheccuti u
cneyuanbHocmeli eCmecmeeHHO-HAYYHO20 NPOPUIIA. YUeOHUK OJis1 CMY0. YUPeHCOeHUll
cpeo. npog. obpaszosanusn. — M., 2016.

L'abpuensn O. C., Ocmpoymos U. I'., Cnaoxos C. A., [Jopogheesa H. M. [Ipaxmuxym: yueo.
nocobue 0 cmyo. yupesiscoeHutl cpeo. npogh. oopasosanus. — M., 2015.

L'abpuensn O. C., Ocmpoymos U. I., Cnaokos C. A. Xumus.: nocobue 011 n0020mosKu K
EI'D: yueb. nocobue ons cmyo. yupescoenuii cped. npog. oopasosanus. — M., 2014.
L'abpuenan O. C., Jleicosa I'. I'. Xumus. Tecmwi, 3a0auu u ynpasxcuenusi: yueo. nocooue
07151 cmyo. yupesicoeHull cpeo. npog. oopaszosanus. — M., 2016.

Epoxun 1O. M., Kosanesa U. b. Xumus ona npogeccuii u cneyuanbHocmeti mexHuiecko2o
U ecmecmeeHHO-HAYYH020 npohuneti. YueOHUK OJisi Cmy0. YupercOeHuli cpeo. npod.
obpazosanus. — M., 2014.

Epoxun 10. M. Xumus: 3aoauu u ynpascHenus. yued. nocooue 0iisi Cmyo. yupesrcoeHutll
cpeo. npog. obpaszosanusn. — M., 2014.

Epoxun 0. M. Cooprux mecmoswix 3a0anutl no xumuu: yieo. nocooue 0jisi cmyo.
yupesicoenuil cpeo. npogh. oopazosanus. — M., 2014.

Epoxun 10. M., Kosanesa U. b. Xumus ona npogheccuii u cneyuanbHocmel mexuuuecko2o
npoghuns. InekmpoHHbulil yuebHo-memoouyeckuti komniexkc. — M., 2014.

Cnaokos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus ons
npogheccuii u cneyuanrbHOCmel MexHUYecKo20 npopuis. INeKmpoOHHOE NPUTIOHCEHUE
(271eKmpoHHOe YueOHoe u30anue) 0t Cmyo. yupexcoetutl cpeo. npogh. 0opazosanus. —
M., 2014.

Caenxo O. E. Xumus: mexnuueckuti npogpuns. yueonux. — Pocmoes n/ll : @enuxc, 201 3.
Caenxo O. E. Xumus ons xonneodorceil: yueonux. — Pocmoes n//l : @enuxc, 2009.
Xomuenxo U.I'. Obwas xumus: Yueonux. — M.: PUA «Hosas sonnay: uzoamenw
Ymepenxos, 2014.

s npenogaBaresiei:

denepanbHbIi 3akoH 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit
®denepanuny. [Ipukaz MunucrepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxkeHnu (henepasbHOro rocyIapcTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpeaHero (IoJIHOTro) o0I1ero oopa3oBaHus.

[Tpuka3 MunuctepctBa o6pazoBanusi u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun
n3MeHeHui B [Ipuka3 Munucrepcta oopazoBanus U Hayku PO ot 17.05.2012 Ne 413
“O0 yTBepxaeHuu (peaepabHOro rocyAapCTBEHHOIO0 00pa30BaTeIbHOTO CTaHapTa
cpeaHero (MoJHOro) o0IIero 00pa3oBaHus .

[Tucemo JlenapramMeHTa rocyJapcTBEHHOM MOJIUTHKHY B c(pepe MOATOTOBKU paboUmx
kazapoB 1 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenganuu no
OpraHM3al|H MOJIYYEHUS CPEeTHEro o0Iero 00pa3oBaHus B Mpeiesax OCBOCHUS
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00pa3oBaTeNbHBIX MIPOTpaMM CpeIHETo MPoheCcCHOHATBHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eTr0 00pa30BaHus C y4eTOM TpeOoBaHUl (hefepaabHbIX TOCYapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB U MOJTy4YaeMoi Mpo(dhecCuu 1M CIeHATbHOCTUA CPETHETO
npodeccuoHaTEHOTO 00pa30BaAHMS.

[Madpuensn O. C., JIsicoBa I'. I'. Xumusi: kHura aJisi npenojiaBaTes: yue0.-MeTo/I.
mocooue. — M., 2012.

["a6puensn O. C. u np. Xumus aJig npoeccuil 1 cneraibHOCTEH TEXHUUYECKOTO
npodus (AIEKTPOHHOE MPHIIOKEHUE).

HNuTepHeT-pecypcsbi:

www. pvg. mk. ru (omumnuana «I[lokopu BopoOGseBbI ropbI»).

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT TSI IIKOTLHUKOB « X AMHUSD ).
www. alhimikov. net (O6pa3oBaTenbHBINA CAUT AJI IIKOJIBHUKOB).

www. chem. msu. su (DneKTpoHHas OMOIHOTEKA 110 XUMUH).

www. enauki. ru (MHTEpHET-U3AaHuE AJis1 yunuTenell « ECTeCTBeHHbIE HAyKn» ).
www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTIOps).

www. hvsh. ru (kypHan «Xumus B IIKOJIE»).

www. hij. ru (KypHan « XUMHSI U KU3HBY).

Www. chemistry-chemists. com (sekTpoHHBIH KypHaT « XUMHKH U XUMUS).
www. xumuk. ru (caliT 0 XuMun).

www. hemi. nsu. ru (A. B. Manyitnos, B. Y. Pogronos. OcHoBbl XuMuu. HTepHET-
y4eOHUK).

www. chemistry. ssu. samara. ru (I'.1. lepsibuna, I'.B. Kantapus. MHTEepakTHBHBII
MyJIbTUMeINa Y4eOHUK. OpraHnnyeckasi XuMus.
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