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1. OBIIASI XAPAKTEPUCTUKA PABOYEHA ITPOI'PAMMBbI
YYEBHOU JUCIUITIVINHBI

1.1. Ob6sacTh npuMeHeHus: padoueii MPOrpaMMsbl

PaGouass mnporpamma ydeOHOW AUCHUIUIMHBI SIBISETCS YacThIO IMPOTPAMMBI
MOATOTOBKM CHEHHAIMCTOB cpenHero 3BeHa B coorBerctBuu ¢ ®I'OC CIIO mno
crienmaibHOCTSIM  08.02.10 CTpOMTENBCTBO KEJIE3HBIX JOpOr, NyTh W IMYTEBOE
xo03siicTBO, 23.02.01 Opranuzanusi IepeBO30K M yIpaBiieHHE Ha TpaHcrnopTe (1o
Bunam), 23.02.06 TexHuueckass SKCIUTyaTalus IMOJBH)KHOTO COCTaBa JKEJIE3HBIX
nopor (JIeKTpomnoJBIKHOW cocTtaB),  23.02.06  TexHudeckas SKCIUTyaTarus
MOJIBUKHOT'O COCTaBa JKeJIe3HbIX JIOpor (BaroHbl) (0a30Basi MOATOTOBKA).

1.2.MecTto  y4yeOHOHl  JAUCHMIUIMHBI B  NpOorpaMMe  NOATOTOBKH
CIENHAJTHUCTOB CPeIHero 3BeHa

Vuebnas auctumimaa OYJ[. 12.1 Xumus B CHENMAIBHOCTH OTHOCHUTCS K
OO0muM  y4eOHBIM  JTUCHMIUIMHAM  00IIeo0pa3oBaTeIbHOTO ITMKIA. YueOHas
JTUCITUTUTHA XUMUS B CTICIIHAIBHOCTH U3yJaeTcs Ha 0a30BOM YpOBHE.

1.3. Hean u 3a1a4n yuyeOHOH AUCHUIIMHBI — TPeOOBaHUS K pe3yJibTaTaM
OCBOEHHS Y4eOHOI JMCIUIITTHHBI

OcBoeHne coaepkaHusi y4yeOHOW JUCITUTIINHBI OV].12.1 Xumus B
CIELHUAIBHOCTH  OOECIEYMBACT  JOCTHKEHHWE  OOYYalOIMMHUCS  CIEAYIOIINX
pe3yJIbTATOB:

1. JIMYHOCTHBIX:

o - YCTOMYMBBIA MHTEpPEC K HCTOPHUM M JOCTHKEHHUAM B 00JIacTH
XUMHYECKON HAYKH,

° YYBCTBO TOPJOCTH 32 POCCUMCKHUE €CTECTBEHHBIE HAYKH;

o - TOTOBHOCTh K  TMPOJOIKEHHUIO  OOpa3oBaHUS,  MOBBIIMICHUIO

KBaTHPUKAUU B M30paHHOU MpodecCuoHaTbHOM NeITeTbHOCTH C UCTIOJIb30BAHUEM
3HaHMUM B 001aCTH XUMUYECKOW HayKHU;

J - O00BEKTHBHOE OCO3HAHHME 3HAUYUMOCTH KOMIIETEHIMH B 00IacTu
XUMHYECKONM  HaykKd s 4YelloBeKa U OOIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJOTUYECKUE JTIOCTHKEHHUS] B O0JIACTH XUMMH, JUJISl MOBBIIICHUS COOCTBEHHOI'O
MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BEIOpAaHHOW MPO(EeCCHOHATBHOM NesSTENbHOCTH;

o - YMEHHME IPOAHAIM3UPOBATH TEXHOTCHHBIE IIOCIEACTBUS IS
OKpYyXarollen cpesbl, ObITOBOW M MPOU3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKA;
o - YMEHHE YHOPABIATH CBOEHW ITO3HABATEIBHOM  JIESITENBHOCTHIO,

IPOBOJNUTH CAaMOOIIEHKY YPOBHS COOCTBCHHOI'O MHTEUIEKTYAJIbHOIO Pa3BHTHS;-
YMCHHE BBICTPanBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS B KOMaHJIE MO PEIICHUIO
00IMX 3aJ1a4 B 0071aCTH XUMHUU;

2. MeTanpeaMeTHbIX:



J - OBJIaJICHUE YMEHHUSIMHU U HaBBIKAMU PA3IMIHBIX BUJIOB ITO3HABATEILHON
JEATENBHOCTH TSl H3YUCHUS PA3HBIX CTOPOH OKPYKAIOIIETO MHPA;

. - MMPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOACHUS, HAYYHOTO
AKCIIEPUMEHTA) JJI W3yYEHHUS pPa3IUYHbIX CTOPOH XHMHUYECKHX OOBEKTOB H
MPOIIECCOB, C  KOTOPHIMH  BO3HHKAaeT HEOOXOJWMOCTh  CTQJIKHUBAaTHCA B
npodeccruoHaabHOU cepe;

L - YMCHHUC OIpCACIIATL OCJIM W 3aAda4d  ACATCIbHOCTH, BBI6I/IpaTB
cpeacrtBa Ajisi UX JOCTHIKCHMA HA IMPAKTHUKC,
L4 - YMCHHC HCIIOJIb30BAaTh pPA3JIMYHBIC HNCTOYHHKHW I IIOJIYUYCHUA

XUMUYECKOM  MHQOpMAIIMU W OILICHUBATh €€ JOCTOBEPHOCThH JJISI JTOCTHUKEHUS
MIOCTABJICHHBIX 1[EJIEH U 3a/1ad;
3. npeAMeTHBIX:

o - ¢ OPMUPOBAHHOCTb TPEACTABICHUN O MECT€ XMMHUU B COBPEMEHHOMU
HAay4YHOU KapTHHE MUPA;

o NOHUMaHHE POJIM XUMUU B  (GOPMHUPOBAHUU  Kpyrosopa H
(YyHKIMOHAIBHOW TPAMOTHOCTH

o YEJIOBEKA JUIS PELICHUS ITPAaKTUYECKUX 3a/1a4;

o BJIaJICHUE OCHOBOIIOJIATAIOIIMMHA XUMHUUYECKUMU MOHATUSIMH, TEOPUAMU,

3aKOHAMH W 3aKOHOMEPHOCTSMM; YBEPEHHOE  MOJb30BAHHE  XUMHYECKOMN
TEPMUHOJIOTHEN U CUMBOJIMKOM;

o BJIaJICHUE OCHOBHBIMU METOJAMM HAYYHOI'O ITO3HAHUSA, UCIIOJIb3YEMBIMU
B XUMHUU: HAOJIIOJICHHEM, OIMCAHUEM, HW3MEPEHHEM, SKCIEPUMEHTOM; YMEHHUe
0o0pabaThiBaTh, OOBSACHATH PE3YNbTATHI MPOBEICHHBIX OIBITOB U JI€JaTh BBIBOIBI;
TOTOBHOCTh U CIHOCOOHOCTb HPUMEHSATH METOJbl TIO3HAHUS IMIPU  PEIICHUU
IIPAKTUYECKUX 3a]1a4;

o c(hOPMHPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIE OICHKH U
NPOU3BOJIUTH PACUYETHI IO XUMHUYECKUM (POPMYJIaM U YPABHEHUSIM;

. BJIQJICHUC TpaBWJIaMU TEXHUKH OE€30MacHOCTH TIPU HCIIOIh30BAHHUH
XUMHUYECKHUX BEIISCTB;

o c(hOpMUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM II0 OTHONICHHUIO K

XUMHUYECKON HHPOPMALIUH, MTOITYyYaeMOUN U3 Pa3HBIX UCTOUHUKOB.

1.4. KoimndecTBO 4YacoB Ha ocBOeHHMe Ppaldoyeil NMporpaMmsbl y4eOHOM
AUCUMILIMHBI

MakcuMalbHas yueOHasi Harpy3ka oOyuatoierocsi—1284acoB, B TOM 4ucIe:

oOs13aTebHas ayIMTOpHas yueOHasi Harpy3ka ooydaronierocs - 95 yacos;

camocTosiTelbHas pabora oOyyvaromierocs — 33 Jaca.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUIIMHBI U BUbI Y4e0HOH padoThl

Bup yueOHoii padoThl O0bém B yacax

O0bem 00pa3oBaTeIbHOI IPOrpaMMBblI 128

B TOM 4YHCJIC:

TEOpeTUIEeCKoe 00yIeHUE 79

NPaKTUYEeCKHEe PadOTHI 16
1

CamocmosmenvHnas paboma 33

YCamocmosmenvnasn paboma 8 pamkax oopazo8amenbHoOl NPOSPAMMbL NIAHUPYEMC 00PA308amMenbHOl opeanu3ayuel
6 coomgemcmeuu ¢ mpebosanusimu @IOC CIIO ¢ npedenax obvema yuebHOU OUCYUNTUHBL 8 KOIUYECMEe HaCO8,
HEe0OXO00UMOM Ol GLINOAHEHUs  3A0AHUL  CAMOCMOAMENbHOU — pabomvl  00yYaowuxcs, NnpeoycCMOmpeHHbIX
MeMamuyecKum NiaHOM U COOEPAHCAHUEM YUEOHOU OUCYUNTUHDL.
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2.2 TeMaTH4YeCKUil IUVIAH U COAEPKAHME YYeOHOHM IM CUUIIMHBI

HaumenoBanue
pa3iesioB U TeM

Coaep:xxanue y4eOHOro MaTepuaJia, JJadopaTopHblie U NPAKTHYECKHE
3aHAITHS, CAMOCTOSITeIbHASA padoTa o0y4yammxcst

O0BeMm
4acoB

YpoBennb
OCBOEHUS

1

2

4

BBenenune

Conep:xaHue y4e0HOro MaTepHaja

Hayunbie MeTO1b1 TO3HAHUS BEIIECTB U XUMHUUYECKHUX SIBJICHUH. Poib
3KCHepI/IMeHTa )41 TGOpI/II/I B XUMHUMU. MOI[eJII/IPOBaHI/Ie XUMHUYCCKUX
MPOIIeCCOB. 3HAUCHUE XMMHUH B Pa3BUTUH BAXKHEHUIIINX OTpacieit
MPOMBIIIUIEHHOCTHU Y CEJIBCKOT0 X03sMCTBa. XUMHS M OKpYKarolias cpeja.

Pa3zgea 1.00mas u
HEOPraHW4YecKasi XuMHusi

65

Tema 1.1.
OcCHOBHBIC TOHATHA U
3aKOHBI XUMHH

Copep:kanue yueOHOro MaTepuaJia

1.1.1 OcHoBHBIe OHATHSA XUMHH. BeniectBo. Atom. Monekyina.
XuMUYeCKui sneMeHT. AsnoTponus. [IpocTeie U Cl0KHbBIE BEIIECTBA.
KauecTBeHHBIN M KOJTMYSCTBEHHBIN COCTaB BEIIECCTB. XMMHUUECKHUE 3HAKH 1
(dhopmynel. OTHOCUTEIBLHBIE aTOMHAS U MOJICKYJIsSIpHast Macchl. KomudecTBo
BEIICCTBA

1.1.2 OcHoBHBIE 3aK0HBI XUMHH. CTeXHOMETPHUS. 3aKOH COXPaHEHUS
Macchl BEIECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB MOJIEKYIISIPHOM
CTPYKTYpHbI. 3aKOH ABOTa/ipo U CJIEICTBUS UX Hero. PacueTHble 3a1aun Ha
HaXO0’KJEHHUE OTHOCUTENLHON MOJIEKYJIIPHON Macchl, ONpeieieHne
MacCOBOM JOJIM XUMHUYECKUX AIEMEHTOB B CJI0KHOM BEILIECTBE

CamocTosiTesibHasi padoTa 00y4aouuxcst

[IpopaboTKa KOHCTIEKTOB U JIUTEPATYPHBIX HCTOYHUKOB.

Pemenue 3a1a4 Ha HAX0XKIEHUE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl,
OnpeJieJIEHue MAaCCOBOM 107U XUMHUECKUX 3JIEMEHTOB B CI0KHOM
BEIICCTRBE.

HaxoxneHne maccel Wiin 00beMa Mo U3BECTHON Macce U 00beMy
BEICCTBA.

Tema 1.2.
IHepuoanyeckuii 3aK0H 1

Conep:xaHue y4e0HOro MaTepHaja

1.2.1 llepuoanuecknmii 3axkon .M. MenaeneeBa. Otkpoitue /..
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nepuoanyecKas cucreMa
XUMHAYeCKuX jieMeHToB J[.U.
MenaesieeBa u CTpoeHH e
aroma.

MenaeneeBbiM [lepuoanueckoro 3akona. [lepuoanueckuii 3akoH B
dbopmymuposke /.. Menneneena.

[lepuoanueckas Tabiniia XUMHUECKUX 3JIEMEHTOB — rpauueckoe
0TOOpaXeHHE MEePUOINIeCcKOro 3akoHa. CTPyKTypa MepHOANISCKON
TaOJIMIBL: IepHOIbl (MaJible ¥ OOJIbIINE), TPYMIHI (TJIaBHAS U TOOOYHAs).

1.2.2 Ctpoenue atoma u nepuoanyeckuii 3akon /I.U. Menaeneena.
ATOM — clio)kHas yacTula. Sapo (IpOTOHBI U HEUTPOHBI) U JIEKTPOHHAS
obomnouka. M3otonsl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
MaJTbIX 1epruo0B. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
9JIEMEHTOB OOJBLINX MEPUOJIOB (TIEepeX0IHbIX AneMeHTOB). [lonsaTue 06
opouransx. s-, p- u d-Opouranu. DICKTPOHHBIE KOHPHUTYypaIIMd aTOMOB
XUMUYECKUX AJIEMEHTOB.

CoBpemMenHas GOpMYITHPOBKA EPUOIUICCKOTO 3aKOHA. 3HAUEHUE
MEPUOJNYECKOI0 3aKOHA U TIEPUOINYECKON CUCTEMBI XUMHUECKHUX
snemeHToB .M. MenaeneeBa i pa3BUTHS HAYKH U IOHUMaHUS
XUMUYECKON KAPTUHBI MUPA

CamocrosiTesibHast padoTa 00y4YarOIMXCs
OmnpeneneHue 3J1IEMEHTOB 10 3JEKTPOHHBIM KOHPUTYpaLHSIM.
CocTaBieHHE XapaKTEpUCTUKH 3JIEMEHTOB 110 IIJIaHy

Temal.3 CTpoenue
BellecTBa.

Coaep:xxkaHue y4eOHOro MmaTepuaJjia

1.3.1 Tunbl XUMHYECKOH CBSA3M

HNonnast xumuueckas cBsizb. KaTnonsl, nx oOpa3oBaHUE U3 aTOMOB B
pe3ynbTaTe mpolecca OKUCICHNsA. AHMOHBI, UX 00pa30BaHKE U3 AaTOMOB B
pe3ylbTaTe npouecca BOcCTaHOBIeHUs. IoHHas CBs3b, KAaK CBSI3b MEKIY
KaTHOHAMH U aHHOHAMH 32 CUET IEKTPOCTATUUECKOTO MPUTSIKEHUS.
Knaccudukanust HOHOB: 10 COCTaBy, 3HAKY 3apsiaa, HAJTMUUIO THAPATHON
060os0uku. MoHHBIE KpUCTauIHYecKue pereTku. CBOMCTBa BEIIECTB C
HWOHHBIM TUIIOM KPUCTAJUIMYECKOMN PEIIeTKH.

KoBaneHnTHass xumMmuueckas CBs3b. MexaHnu3m o0pa30BaHMs KOBAJICHTHOM
CBs13M (OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN ). DIIEKTPOOTPHUIIATETHHOCTb.
KoBaneHTHbIE TTONsIpHAA U HENOJISIpHAs CBsI3U. KpaTHOCTh KOBaJIEHTHOM
cBs13u. MoJieKynsipHble U aTOMHBIE KpUCTaJIMYeckue peuietku. CBoiicTBa
BEIIECTB C MOJICKYJISIPHBIMH Y @aTOMHBIMU KPUCTAJUTMYECKUMHU PEIIETKAMHU.
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Merannudyeckas cBsI3b. MeTamnyueckas KpHUCTAJININYECKasd PCHICTKA U
METaJUTHYeCKasl XUMHYSCKas CBI3b. DU3NYSCKHUE CBOMCTBA METAILIOB.

1.3.2 ArperaTtHble COCTOSIHUSI BelIeCTB M BOJAOPOIHAA CBSA3b. TBEpIIoe,
KHJIKOE U Ta3000pa3Hoe cOCTOSTHUS BellecTB. [lepexo BemecTBa U3 0HOTO
arperaTHoro CocTosiHUs B ipyroe. BonopoaHasi cBs3b.

UucTteie BemecTBa 1 cMecH. [lonsiTHe 0 cmecu BelecTB. ['oMoreHHsie u
rereporenHsle cMecu. CoctaB cMeceii: 00beMHast U MaccoBast 10JI1
KOMIIOHEHTOB CMECH, MacCoBas JI0JIsI IPUMECEH.

1.3.3 lucnepcHbie cucremsbl. [IoHsTHE O TUCTIEPCHON CHCTEME.
JucnepcHas ¢asa u qucriepcuoHHas cpena. Kinaccuduxanus qucrepcHbIX
cuctem. Ilonstue o KOJIJIOMAHBIX CUCTEMAX.

JlabopaTopHbie onbIThl [loyueHne sMyIbCUU MOTOPHOT'O Macia.

CamocrosiTesibHast padota o0yuyarommxcs [I[popadoTka KOHCIIEKTOB.
Hanucanue pedepara no reme:

«[loHATHE O XUMUYECKOH TEXHOJIIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOT I
, « I'pyboaucnepcHble CUCTEMBI, UX KIacCU(UKAIUS U UCTIOIb30BaHUE B
npoecCHOHATBHON AEATEILHOCTI.

Tema 1.4. Bona. PacTBopbl.
DJIEKTPOTUTHYECKASA
AUCCOIHALIMS.

Coaep:xxkaHue y4eOHOro MaTepuaJjia

1.4.1 Bona. PactBopsl. PacTBopenue. Boja kak pacTBOpUTEIb.
PactBopuMocTs BemecTB. HackllieHHbIe, HEHACHIIIIEHHBIE, IEPECHIICHHBIE
pacTBOpHL. 3aBUCUMOCTh PACTBOPUMOCTH Ia30B, )KUJKOCTEHN U TBEPABIX
BEIIIECTB OT pa3NuYHbIX (pakTOopoB. MaccoBasi 10yt paCTBOPEHHOTO
BEIIECTBA.

1.4.2 DaekTpoauTHYeCKAash AUCCONMALIMS. DICKTPOJIUTHI U
HEAIJIEKTPOJIUTHI. DIEKTPOIUTHUECKAS JUccoIralus. MexaHu3Mbl
AJIEKTPOJIUTUYECKON JUCCOIHAIIUH JIJIS BEIIECTB C Pa3IMYHBIMHU THITAMHU
XHMquCKOfI CBJsI3H. FI/II[paTI/IpOBaHHBIe 158 HGFI/II[paTI/IPOBaHHBIG HOHBI.
CreneHp 3NeKTPONUTHYECKON Auccorualyi. CUllbHBIC U ciialble
37eKTPoSIUThl. OCHOBHBIE TTOJIOKEHUS TEOPHUH IIEKTPOITUTHUECKOM
aucconuanuu. KucioTel, O0CHOBaHUS M COJIM KAK AJIEKTPOJIUTHI

IIpakTnueckne 3ansitus Nel
[IpuroToBneHne pacTBopa 3aJaHHON KOHIECHTPALIMHU

CamocTrosiTesibHasi padoTa 00y4YalOIMXCs
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Penienue 3a1a4 Ha HaXOKACHUE MACCOBOH JTOJTM M MOJISIPHOM KOHIICHTPAIIUU
pacTBOPOB.

Tema 1.5. Knaccupuxauus
HEOPraHMu4YeCcKnx
COeIMHEHHI U HX CBOIiCTBA

Coaep:xxkaHue y4eOHOro MmaTepuaJjia

1.5.1 Kuciorsl 1 ux cBoiicTBa. KHCIIOTBI KaK 3JIEKTPOIUTHI, UX
KJaccuUKalUs MO pa3INYHbIM MPU3HAKaM. XUMUYECKUE CBOWCTBA KUCIIOT
B CBETE TEOPHUH IICKTPOIUTHIECCKOMN nuccormanun. OcobeHHOCTH
B3aMMOJICVCTBUSI KOHLIEHTPUPOBAHHON CEPHOM M a30THOU KHUCJIOT C
MeTaiaMu. OCHOBHBIE CTIOCOOBI TTOJTYICHUST KHUCIIOTHI.

1.5.2 OcHoBanus u ux cBoiicTBa. OCHOBaHUA KaK JICKTPOJIUTHI, UX
KJIaCCU(UKALIUS TT0 PA3IMYHBIM MMPU3HAKaM. XMMHYECKHE CBOHCTBA
OCHOBaHHUH B CBETE TEOPUU AIIEKTPOIUTHUECKON Arccorualy. Pasnoxenue
HEPACTBOPHUMEBIX B BOJIC OCHOBaHMA. OCHOBHBIE CTIOCOOBI TTOTYICHHS
OCHOBaHMII.

1.5.3 Couu 1 ux cBoiictBa. Conu Kak 37eKTpoauThl. Conu cpeaHue,
KHCJIbIE U OCHOBHBIE. XMMHUECKH CBOMCTBA COJIEH B CBETE TEOPUU
INEKTPONUTHYECKON qucconnanuu. CrocoOsl momydeHus coieil. ['uaponus
coJiel

1.5.4.0xcuapl u ux cBoiicTBa. CosneoOpa3syromnue U HecoIeo0pa3yroIre
okcuibl. OCHOBHBIE, aM()OTEPHBIE U KUCIOTHBIE OKCUABI. 3aBUCUMOCTh
XapakTepa OKCHJla OT CTENEHH OKUCIIEHHs 00pa3yIoIIero ero MeTasuia.
XHMMHUYECKUE CBOMCTBA OKCHIOB. [loydueHre OKCUI0B.

JlabopaTopHBIE ONBITHI

HcnbiTanue pacTBOPOB KUCIOT MHAUKATOpaMu. VicnibiTaHue pacTBOpOB
1IeJI0YEH UHAUKATOPAMM.

BsanMoelicTBre METAJUIOB ¢ KUCIIOTaMU. B3anMoeiCTBUE KHUCIIOT C
OKCHJIaMH MeTaJlJIoB. B3anmoielicTBHEe KUCIOT C OCHOBAHUSIMU.
BzanmonelicTBHE KUCIOT C COJISIMH.

B3anMoperictere menoyen ¢ coysiMu. Pasiioxenue HepacTBOPUMBIX
OCHOBaHHI.

B3aumopeiictBue coneit ¢ MetaiamMu. BzanmoaencTBue coieit apyr ¢

JPYTOM.

IIpakTyeckoe 3ansaTue Ne 2 Peakuuu nonHoro
obmena. ['maponus coneid.
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CamocTosiTesqibHast padoTa 00y4ar0IMXxcst CocTtaBieHne CXeMbl
«"enernyeckas CBs3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUM»
(opopmiienue B Buze cxembl) CocTaBieHHE YpaBHEHUHN peaKifii HOHHOTO
oOMeHa, peakIlfil TuIpoJii3a CoJeil.

Tema 1.6. XumMuueckue
peakiun

Coaep:xxkaHue y4eOHOro MaTepuaJjia

1.6.1 Knaccupukanus XuMHUYeCKUX peakiuii. Peakiinu coequHeHMS,
pasnoskeHus, 3amenienus, ooMena. Karanmutuueckue peakiuu. OOpaTuMble U
HeoOpaTuMbIe peakiuu. [ OMOTE€HHBIE U TETEPOTCHHBIC PEAKITHH.
DK30TepMUYECKUE U SHAOTEPMHUUECKHE peakiuu. TernoBoii ekt
XUMHYECKHUX peakiuid. TepMOXUMHUECKHUE YPAaBHEHUS

1.6.2 OKHMCANTETBLHO-BOCCTAHOBUTEIbHbIE peakiuu. CTEneHb
okucyeHusa. OKUCIUTENb U BOCCTaHOBIIEHNE. BoccTaHOBUTEND M OKHUCIIEHUE.
MeTon 351eKTpOHHOTO 6anaHca JIJIsl COCTaBJICHUS YPABHEHUN OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX PEaKIUil. DIEKTPOJIN3.

1.6.3. CxopocTh XuMHUYeCKHX peakuuii. [IoHjITHE 0 CKOPOCTH XUMHUECKHUX
peakiuii. 3aBUCMMOCTb CKOPOCTH XUMUYECKHUX PEaKIUi OT pa3InYHbIX
(hakTOPOB: MPUPOABI pEarUPYIOMINX BEIIECTB, UX KOHIICHTPAIUH,
TeMIepaTypbl, HOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOIb30BAHUS
KaTaJIn3aTOPOB.

Oo0paTuMocTh XUMHYeCcKHX peakumii. OOpaTuMble U HeOOpaTUMBbIE
peakunu. XUMHYECKOE paBHOBECHE U CIIOCOOBI €0 CMEIICHUS

IIpakTHyeckoe 3ansitue Ne 3
HccnenoBanue BIUSHUS Pa3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON
peaKIHH.

CaMmocTosiTe1bHasi padoTa o0y4yaroImmxcs
Odopmnenne otueta. CocTaBiIeHUE YpaBHEHUI OKUCIUTEIIEHO-
BOCCTAHOBUTEJIBHBIX PEAKLUH 110 AJITOPUTMY.

Tema 1.7. MeTasiibl "
HEMETAJJIbI

Copep:kanue yueOHOro MaTepuaJia

1.7.1 Metaiabl. OcOOEHHOCTH CTPOEHUSI aTOMOB U KPUCTAIJIOB.
dusznyeckue cBoiicTBa MeTaiioB. Kiiaccudukanys MeTanioB Mo pa3inyHbIM
npu3HakaM. XMMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUYECKUHN P
HaIPSHKEHUH MeTauioB. MeTauioTepMusl.

O6ume crocoObl nosydeHus MeTajuioB. [IoHsITHE 0 METAJLTYPIHH.
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[TupomeTanmnyprus, rTHAPOMETAIUTYPIrHsl U d1eKTpoMeTanyprus. CrijiaBsl
YEpHBIC U [[BETHHIE.

1.7.2 Hemeranabl. OcoOOEHHOCTH cTpOeHuUs1 aTOMOB. HemeTtasuibl — mpocTeie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB IraJIO€HOB OT UX MOJIOKEHUS B
[Tepuonnueckoii cucreme. OKUCTUTENBHBIC U BOCCTAHOBUTEIHHBIC CBOMCTBA
HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHHS B PSILY
IEKTPOOTPUIATEILHOCTH

[MpakTuyeckoe 3anaTue Ned
Pemienue skcnepuMeHTaNbHbIX 3a7a4.

CamocTrosiTesibHast padoTa 00y4YarOIMXCs

[TonroToBka pedepaToB WM MPE3CHTAINI HA TEMY:

«Metamnel. Pu3nyeckne, XUMHUYECKHUE CBOMCTBA U UX MCIOJIb30BAHHE B
MPAKTUYECKOU JIESITEILHOCTH»

« Hemeramiel. ®uzndeckue, XUMHYECKHUE CBOMCTBA M MX HCIIOJIL30BAaHUE B
MPAKTUYECKOU JIESITEILHOCTH»

« Koppo3sust Meramios»

Pasnen 2 Oprannueckasi
XMMHUS

58

Tema 2.1.0cHOBHBIE
OPraHuYecKol XUMHHU H
Teopus CTPOCHUSA
OpPraHuYecKUX coequHeHu

Coaepxanue yueOHOro MaTepuaJa

2.1.1 IIpeameT oprannyeckoi XxumMmuu. [IpupoaHsie, HICKyCCTBEHHBIE U
CHUHTETHYECKHE OpraHnyeckue BeuiecTsa. CpaBHEHUE OpraHMYECKUX
BELIECTB C HEOPraHUYECKUMHU.

BanentHocTs. XuMH4eCKoe CTpOEHHE KaK MOPSAAOK COEMHEHUS aTOMOB B
MOJIEKYJIBI 110 BAJIECHTHOCTH

2.1.2 Teopusi cTpoeHust oprannvdecknx coeqruHennii A.M. bytiepoBa.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUECKOro cTpoeHus. M3omepus n
u3oMepbl. XuMuyeckue GopMysibl U MOJIETTH MOJIEKYJ B OPraHUYECKON
XUMHHU

2.1.3 Knaccudukanus peakuuii B opranndeckoit xumun. Peaknuu
IpUCOEANHEHUS (TUIPUPOBAHUS, FAIOT€HUPOBAHNUS,
TUPOraJOreHUpOBaHus, ruApaTanyy). Peakuum oTuierieHus
(merumpupoBaHUs, NETUAPOTAIOTCHUPOBAHUS, eTUaApaTanun). Peakimm
3aMeleHus. Peakiuu usoMepuzanuu
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2.1.4 Knaccudukauus opranudeckux BeuiectB. Knaccudukanus pemects
M0 CTPOCHUIO YIIIEPOJTHOTO CKEJIeTa U HAMWYHIO () yHKITHOHAIBHBIX TPYIIIL.
I'omonoru u romosnorus. Havana Homenkmarypsl IUPAC

CamocrosiTesibHast padoTa 00y4Yarouuxcst

[IpopaboTka KOHCHIEKTa, U3yYeHHE OCHOBHBIX MOJIOKEHUN TEOPUH
OpraHUYECKUX COCIUHEHUMN

CpaBHeHuE TUIIOB ypaBHEHUI peakluil B HEOPraHUYECKON U OpraHNuecKon
XUMHH.

BbryunTs popMyIibl ¥ Ha3BaHUs NPEAEIBHBIX YIIIEBOJOPOJIOB.

Tema 2.2 YrieBoaopoabl u
UX PUPOJAHbIE HCTOYHUKH

Conep:xaHue y4e0HOro MaTepHaja

2.2.1 Aunkanbl. AJIKaHbl: TOMOJIOTUYECKUH PsJl, ©30MEPHUS 1 HOMEHKJIATypa
aJKaHOB. XMMHUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHUE,
3aMellleHue, pa3aoxKeHue, neruapruponanue. [[puMenenue ankaHoB Ha
OCHOBE CBOMCTB.

2.2.2 AnkeHbl. DTUJIEH, €T0 MOJy4eHHE (JeruIpupoBaHUEM dTaHa,
JenoIuMepH3aIiel Mo THIIeHa). ['oMonoruueckuii psij, n3oMepus,
HOMEHKJIaTypa aJIKEHOB. XMMUYECKHE CBOMCTBA ATUJIEHA: TOPEHUE,
KauyeCTBEHHBIE peakinu (o0eciBedyrnBaHEe OPOMHOI BOJBI U pacTBOpa
nepMaHTraHaTa Kajus), TuapaTaius, noadumepusanus. [lpumenenne stuexHa
Ha OCHOBE CBOWCTB.

2.2.3. Ilnensl n kay4yku. [loHsATHE O AMEHAX KaK YIIEBOAOPOAAX C IBYMs
JIBOMHBIMU CBA3IMU. CONpsKEHHBIE AUEHBI. XUMHUYECKHUE CBOMCTBA
Oyranuena-1,3 u uzonpena: odeciBeunBaHue OPOMHOMN BOJBI U
noJauMepu3anys B kayuyku. HatypaabHble 1 CHHTETHUECKUE KaydyKH.
PesuHa.

2.2.3. AnkuHbl. AtietusieH. XMMUYECKUE CBOMCTBA alleTUIIEHA: TOPEHUE,
oOecriBeunBaHuE OPOMHOI BOJIBI, MPUCOEANHEHNE XJIOPOBOIOPOAA U
ruaparanys. [IpuyMeHeHue aneTuiieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas
U30MEPHUSI C ATKaJHECHAMHU.

2.2.4 Apensl. benzon. Xumudeckue cBOWCTBA O€H30Ma: TOPEHUE, PEAKIIUU
3amenieHus (rajoreHupoBanue, HuTpoanue). [I[pumenenue 6eH3ona Ha
OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHHMKH YIJ1eBoA0poAoB. [IpupoaHslil ra3: cocTas,
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IpHMEHEHHE B KA4eCTBE TOILIMBA.
Hedts. CoctaB u nepepaborka nedtu. [leperonka nedru. HedrenpoaykTsl.

JlaGopaTopHble ONBITHI.
O3HaKoOMJIEHHE C KOJUIEKIMEH 00pa31ioB HeTH U MPOIYKTOB €€ nepepaboTKH.

IIpakTHyeckoe 3anaTHe Ne 5
[lonmyyenue metaHa u dTriieHa. M3yueHne ux CBOMCTB.

CamocTosiTeIbHAsi padoTa 00yYalOIMXCS

Hsrorosiienne Moaenei MOJIEKYI alKaHOB.

[ToaroToBka cooOIIeHNI HA TEMY:

«XUMUS YTIEBOJOPOJHOTO CHIPhS U MOs Oynyiasi mpodeccus»
«HedTp MpoIyKTHI IEpepabOTKH»

Tema 2.3.
Kucaoponcoaep:kammue
OpraHnyeckKue coeNHEeHUs

Copep:kanue yueOHOro MaTepuaJia

2.3.1 Cninprsl. [lomyyenue 3Tanona OpoXKEHHUEM TITFOKO3bI M THApaTaluei
sTHIeHa. 'napokcunbHas rpynna kak GyHkunoHanbHas. [lonstue o
IpeeIbHBIX OAHOATOMHBIX CIIUPTax. XUMUUYECKNE CBOMCTBA dTAHOJIA!
B3aUMO/JICHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX AUPOB,
OKHCJIEHHE B anbjaerui. IlpuMenenne 3taHosa Ha OCHOBE CBOMCTB.
AJIKOTOJIN3M, €ro MOCIEACTBHS U MPEAYNPExICHUE.

I'muuepuH Kak npeacTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas
peakiys Ha MHOT0aTOMHbIE CIUPTHL. [IpruMeHeHue riunepuHa.

®enoin. Puznyeckre 1 XUMHUUECKUE CBOMCTBA (heHoMa. B3anMHoe BiIusiHIE
aTOMOB B MOJIeKyJe (peHosa: B3auMOJEHCTBUE ¢ THIPOKCUAOM HATpUs U
A30THOM KUCJIOTOU

2.3.2 Aabaernasl. [Toasarue 06 anpaerunax. AnpaeryaHas rpymmna Kak
¢yHKIMOHAIbHASL. POpPMaAIBAETH] M €0 CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOIYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIHM CIIUPT.
[lony4yeHnue anpaeruioB OKMCICHUEM COOTBETCTBYIOLIMX CIIUPTOB.
[IpumeHenne Gpopmasiberuaa Ha OCHOBE €T0 CBOMCTB

2.3.3 Kap0oHoBbie kucioThl. [IoHsATHE O KAPOOHOBBIX KUCIOTAX.
KapOokcunbHas rpynna kak GpyHkuuoHansHas. ['omonoruueckuil psaa
npeieabHBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonyueHne kapOOHOBBIX
KHACJIOT OKHCIIEHUEM aJIbJIETU10B. XMMHUECKHUE CBOMCTBA YKCYCHOM
KHCJIOTBI: 00IIIHME CBOICTBA C MUHEPAJIbHBIMU KUCJIOTaMH U PeaKus
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stepudukanuy. Ilppumenenne ykcycHOM KMCIOThI HA OCHOBE CBOMCTB.
Beicmue )XupHbIE KUCIIOTHI HA IPUMEPE NAIBMUTUHOBON U CTEAPUHOBOU
KHCJIOTBI

2.3.4 Caoxuble 3(pupsbl U xKupbl. [TonryuyeHne ca0kKHbIX 3QUPOB peakuen
stepuduxanyuu. Crnoxxkuble 3GUpsl B IpUpoOJIe, UX 3HaUeHue. [I[pumeneHue
CJIOXKHBIX 3()HPOB HA OCHOBE CBOMCTB.

Kupsl kak cinoxubie 3¢upsbl. Kinaccuduxarys ;xupos. XuMuieckue
CBOICTBA KUPOB: THIPOJIU3 U THIPUPOBAHUE KUAKUX KUPOB. [Ipumenenne
KHPOB Ha OCHOBE CBOMCTB. MbLia

2.3.5 YraeBoabl. YTIIeBOIbl, MX KJIacCHU(PHUKAIIAI: MOHOCAXapH Ikl (TIII0K03a,
¢bpykTO3a), Tucaxapu bl (caxapo3a) U MoaMcaxapusl (Kpaxman u
[EJUTIONI03Q).

['moko3a — BeiecTBO ¢ IBOMCTBEHHON (DYHKIIMEH — albAeTHAOCTHUPT.
XHUMHUYECKUE CBOMCTBA IIFOKO3bI: OKUCIIEHUE B TJIFOKOHOBYIO KHUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, criupToBoe Opoxenue. [IpuMenenue riitoko3sl Ha
OCHOBE CBOMCTB.

3HaueHUE YIJIeBOI0B B KUBOW IIPUPOJIE U KU3HU uesoBeka. [lonsaTue o
peaKkuuaX NOJUKOHJAEHCAlMU U THUAPOJIN3a Ha IPUMEPE
B3aMMOIIPEBPALIECHUI: TNIF0K03a —> MOJIMcaxapu

JlabopaTopHble ONbITHI
JlokazaTenbpcTBa HEMpeIeIbHOr0 XapaKkTepa KUAKOTO KUpa

IIpakTH4eckoe 3ansaTHE Ne 6
M3y4yeHune CBOWCTB KHCIOPOCOACPIKAIINX COSTMHEHUH.

IIpakTueckoe 3ansitue Ne7
BzaumozeiicTBre TIFOKO3bI U caxapo3bl ¢ ruppokcuaom meau(ll).
KauecTBeHHas peakiysi Ha Kpaxmall.

CamocTrosiTesibHast padoTa 00y4aOIIMXCH

CocraBnenue onopHoro koHcnekray [lomyuenue u npumeHeHue
KapOOHOBBIX KUCIIOT»

[ToaroroBka pedepaToB WK NMpe3eHTAINN HA TEMY:
«DTaHoJ:BeNnYaiilee 6J1aro Win CTPaIIHOE 3710»

«AJIKOTOJIM3H U €ro MpopuiakTukar»

«MHOT0aTOMHBIEC CIIUPTHI M MOl Oyaymias npodeccuoHalIbHas
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JEATEIIbHOCThY

« MbutoBapeHue»

CHUHTEeTHYECKUE MOIOIIUE CPEJICTBA: JOCTOMHCTBA U HETOCTATKI
«3HayeHue yriaeBOJ0B B DM3HU YEIOBEKA»

Tema 2.4. A3oTconepxamme
OpraHnyeckKue coeMHEeHUsI.
Monumepsbl.

Coaep:xxkaHue y4eOHOro MaTepuaJjia

2.4.1 Amunbl. [TorsTie 006 amuHax. AnudaTnieckue aMUHbI, UX
KJIaccu(uKanus 1 HOMEHKJIAaTypa. AHWINH, KaK OPTraHN4eCKOe OCHOBAaHHE.
[Tonyuenue annnnHa U3 HUTpoOeH3oma. [IpuMeHenne aHUIMHA HA OCHOBE
CBOMCTB.

2.4.2. AMMHOKHCJOTbI. AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

TG YHKIIMOHATBHBIE OPTraHUYECKUE COeTUHEHHS. XUMUYECKUE CBOMCTBA
AMUHOKHCIIOT: B3aUMOJICUCTBUE CO IIEJI0YaMH, KUCIOTAMU U JPYT C IPYromM
(peakuust monukoHaeHcanuu). [lentuaHas cBA3b U MOTUTIETHIBL.
[TpumeHneHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

2.4.3.beaku. [lepuunasi, BTOpu4Has, TPETHYHAS CTPYKTYPHI OEIIKOB.
XUMHUYECKUe CBOMCTBA OEJIKOB: TOpEHHE, IeHATypalus, THAPOIIN3, LIBETHBIE
peakuuu. buonornyeckue GyHKIMU OEIKOB

2.4.3 IMoaumepsl. benku 1 nonucaxapupl Kak OMONOIUMEPHI.
[Tnactmaccel. [lonyueHnre monuMepoB peakiyeil noauMepu3anuu 1
MOJUMKOHIeHCAMH. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE TIIACTMACCHI.
[IpencraBurenu miactmace.

Bonokna, ux xnaccudukanus. [lomydenne BosokoH. OTnenbHbIe
MPeJICTABUTENN XUMUYECKIX BOJIOKOH

IIpakT4eckoe 3ansaTue Ne8
HccnenoBanue CBONCTB OCIKOB M TTOJUMEPOB.

CamocTosiTesibHasi padoTa 00yYar0IMXCst

IToaroroBka npe3eHTail HA TEMY:

« [Momumepsl. [Tnactmaccel B ObITY»

« 3HaueHNE OCJIKOB B KU3HU YEJIOBEKA)

CocraBnenue Tabnuisl «OCHOBHBIE KIIACCHI OPTaHUYECKUX COCTUHEHUI

TemMaTnKa HHAUBUAYAJbHBIX POEKTOB (€CJIU MPeILyCMOTPEHO)
«XuMus ¥ IKOJIOTUs», «IcTOpHs pa3BUTHS XUMUHU KaK HAyKW», «3HAUCHHE MMOJTUMEPOB B JKU3HU YEJIOBEKA U
JUISL pa3BUTHS JKEIIE3HOJOPOKHOTO TpaHCTIOPTay, «HaHOTeXHOJIOTUN B XUMUNY, «P0OJIb XMMHUU U DKOJIOTUU IS
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Pa3BUTHS KEJIE3HOIOPOKHOTO TPAHCIIOPTay, « 3HaUeHUEe neproandeckoro 3akona /.M. Menaeneena B
Pa3BUTHH XMMUU KaK HaAyKu», « Bkiag yueHsix xumMukoB B nooeny B BOB», «3nauenue meramioB B BOB». «
buorpadus [1.1. MenneneeBa», « XMMHUECKHE BEIIECTBA U 3I0POBhE UeoBeKa»,» Ena yenoBeka riazamMu
XUMHKaY, «HeoO0X0aMMOCTh XUMUIECKOTO 00Pa30BaAHMS U YKOJIOTHYECKOTO CO3HAHUS.

CamocTosiTe/ibHast padoTa 00y4aloUUXcsl HAJl HHANBUAYAJIBLHBIMH IPOEKTAMH (€CTU TIPETYCMOTPEHBI) 3 2
W3YYEHHUE JTUTepaTyphl, MIOCTAHOBKA MPOOIEeMbl, 000CHOBaHHE €€ aKTyalbHOCTH, (OPMYyTHUPOBKA LIETH,
BBIIBHKCHHUE I'NIIOTE3bI, COCTABJICHHUC ITJIaHA HeﬁCTBHﬁ 110 IMMPOBCPKE I'MIIOTE3bI,, aHAIU3 I/IH(i)OpMaHI/II/I,
co3manue npoaykra. OdopmieHne TeKcTa MPOeKTa, MPe3eHTAIINN.

Bcero 128

J1Jist XapaKTepUCTUKN YPOBHS OCBOEHUSI y4eOHOT0 MaTepHalia UCIIONIb3YIOTCA CIAEAYIONe 0003HAUYCHHUS:

1. — o3HaKOMHTENBHBIHN (Y3HABaHUE paHEE N3YICHHBIX OOHEKTOB, CBOMCTB);

2. — pETpOIyKTUBHBIN (BBITIOTHEHUE ACSITEIILHOCTHU TT0 00pa3Ily, MHCTPYKIIMU WIH TOJ] PYKOBOICTBOM);

3. — IPOAYKTUBHBIH (MJITAHUPOBAHUE M CAMOCTOSITEIFHOE BBHITTOJIHCHHE JISATCILHOCTH, PEIICHUE MPOOJIEMHBIX 3a71a4).
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3. YCJOBUS PEAJIM3ALIMU YYEBHOM JUCIUTLIUHBI

3.1. MarepuaJibHO-TeXHUYECKOe o0ecneyeHmne

Peanuzauus paboueil mporpaMmsel y4eOHOM AUCIUIUIMHBI TPEOyEeT HATUYUS

kaOunera (J1TabopaTopum) XUMHUHU.

O6opynoBanue kabuHera(1abopaTopun):

- YYEHMYECKHE MapThl CO CKaMeWKaMH, CTOJIbI, CTOJI JEMOHCTPALMOHHBIMH,
CTyJdbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapkepHas, Moiika, mKkadg
METaJUTMYECKHMN.

- TEXHUYECKHE CPEICTBAa 0O0Y4YEHMs: KOMIbBIOTEP, MYJIbTUMEUA MPOEKTOP,
TEJIEBU30P, BUACOMATHUTOPOH.

- y4eOHO-HArJISIAHbIE TOCOOUS: CTEHJIbI 10 XUMUH, KOJUICKIIUH, IUIaKaThl,
CXEMBbI, HaTypaJlbHble OOBEKTHI, MOJEIH, MPUOOPbl U HAOOPHI JUIsl MOCTAHOBKH
JEMOHCTPALIMOHHOTO W YYEHUYECKOr'0 HKCIEPUMEHTa; MHOTO(QYHKIIMOHATHHBIN
KOMIUIEKC IMpEenojaBaTes; MeyaTHble U HKPaHHO-3BYKOBBIE CPEACTBA OOy4YEHUS;
NEPEeYHU OCHOBHOM U JOMOJHUTEIbHOW Y4YeOHOW JUTEpaTyphbl, HMHTEPHET-
pECypcoB,  BCIIOMOTaTelbHOE OOOpPYIOBaHHE W HMHCTPYKIMH;, OUOIMOTEUHBIN
donz.

- nabopatopHoe 000opyioBaHUE: jJabopaTopHas MOCy/1a, PEaKTUBEI.

- UHCTPYKTMBHO-HOPMATHMBHAsl  JOKYMEHTALUSA: roCy1apCTBEHHBIE
TpeOOBaHUA K COAEPkKAHUIO U YPOBHIO TOJATOTOBKH BBIMYCKHUKOB IO
CIIELIMAJIbHOCTH; WHCTPYKIIMM TNO OXpaHe TpyAa, HOPOTUBOIIOKAPHOU

0€30MacHOCTH; IIEPEUYCHb MaTEPHATBHO-TEXHUYCCKOTO U yUeOHO-METOIMYECKOTO
OCHAIIlEHUS KaOUHETA.

[Ipyu nOpoBeneHMHM  MPAKTUYECKUX  3AHATAM C  HCIOJIB30BAHUEM
KOMITBIOTEPHON TEXHUKH 3aHSATHS MPOBOJATCS B KaOMHETE MHOOPMAIMOHHBIX
TEXHOJIOTHH.

3.2. UudopmanuoHHoe odecrieyeHre 00yueHust

[lepeyeHb pexkoMeHIyeMOW y4eOHOW JHTepaTypbl, HHPOPMAIIMOHHBIX
pecypcoB cetu MHTepHeT.

OcHoBHas yueOHas TUTEpaTypa:

1. 1.Tlabpuensa O.C. Xumusa s mnpodeccuii u  CrenUaIbHOCTEH
texHuueckoro npoduns: Yuedbnux/ O.C. 'abpuensu, U.I'. Octpoymos. -8-¢ u3s.,
crep. — M.: U3narenbckuil nueHTp «Akaaemus», 2017

JlononHurtenbHas yueOHas TuTeparypa:

1. Tymukun E.W. B 2-x 4. YacTe 2. Opranuyeckasi XuMusi: Y4eOHHMK JUIA
CIIO. — M.: IOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., I'pebenbkoBa B.M1. O0masi u HeopraHmyeckasi XuMusl.
B 2-x u. Yacts 1. TeopeTnyeckue 0CHOBBI: Y4eOHMK W npakTukym aias CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
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3. Xumus sneMeHnToB: YueoHuk u npaktukym ais CI1O. — M.: FOpaiir, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

HNnTepuer-pecypcsr:
1. l.www.fcior.eduru  (depepanpHbli  LEHTp  HMHGOPMAIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axanemux.CroBapu v SHITAKIOTIEIH)
3. www.booksgid.com (Book Gid. DaekTponHas OuOiIHoTeKA).
4. www.globalteka.ru (I'mobGanteka. I['moOGanapHas OMONHMOTEKAa HAYYHBIX

pPecypcoB).

5. www.window.edu.ru (EmuHOoe OKHO JjgocTynma K 00pa30BaTElbHBIM
pecypcam).

6. www.st-books.ru (JIyummas yuebnas aureparypa).

7. www.school.edu.ru (Poccutickuii o0pa3oBaTeIbHBIN

noptall. JIocTymHOCTh, KauecTBO, 3PEKTUBHOCTS ).

8.www. ru/book (DnexTpoHHasi OMOIMOTEUHAs CHCTEMA).

9.www. school-collection. edu. ru (Emunas xomiekius nudPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mk. ru (omumnuazga «Ilokopu BopoObeBbI TOPBI»).

11.www. hemi. wallst. ru (OOGpa3oBaTenbHBI CaWT ISl IIKOJIHHUKOB
«XuMuUs»).

12.www. chem. msu. su (DnekTpoHHas OMOIUOTEKA 110 XUMHUH ).

13.www.enauki.ru (WHTepHET-U3maHue I yuutened «EcTecTBeHHBIE
HAYKN»).

14.www. lseptember. ru (Mmeroguyeckas razera «lleppoe ceHTAOPs»).

15.www. hvsh. ru (kypHan «XuMUs B IIKOJIEY).

16.www.hij.ru (xypHan «XUMHUS U KU3HBY).

3.3. BbinosHenue TtpeboBannii ®I'OC B 4YacTM HCHOJb30BAHMS
AKTHBHBIX U HHTEPAKTUBHBIX ()OPM 00yUeHHsI

B mensix peanmuzanuu KOMIETEHTHOCTHOT'O MOAXOAa padodas mporpaMmma
OpeaycMaTpUBaeT HCIIOJIb30BaHWE B 00pa30BAaTEIbHOM IPOLIECCE AKTUBHBIX U
UHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHIATHI B LENSIX (POPMUPOBAHUS U PA3BUTHS
O0IIMX ¥ MPOQPECCHOHANBHBIX KOMITETEHIIHI:

Tema 1.1 OcHOBHBIE TOHATHUSI XUMUU B (DOPME XUMUYECKOT'O COUMHEHHUSI.

Tema 1.3 Ctpoenue BeliectBa B popMe MUHHU-TIPOEKTOB

Tema: 1.4 PacTBOpbI B (hopme JIEKITUH C 3aIIaHUPOBAHHBIMU OIIHOKaMHU.

Tema 1.5 Knaccudukanusi HEOpraHMUeCKUX COEIMHEHHM B (GopMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKUCIUTETHLHO-BOCCTAHOBUTENBHBIE PEAKIIMU B (opMe 3a04HOU
KCKypcun Ha mpeanpuatue. CKOpocTb XUMHYECKUX peakuuid. OOpaTuMOCTh
XUMHYECKUX peakluil B GopMe pelIeHus] CUTYal[MOHHBIX 33]1a4

Tema 1.7 Merannel. Hemeraniabsl B ¢popMe ypoka COpEBHOBAHUS

Tema 2.1 OCHOBHBIE NMOHATHS OPTraHMYECKONM XMMHHM M TEOPHUS CTPOCHHS
OpPraHUYECKUX COEIMHEHUN B (hOopMe ypOKa-TPEHUHTA.
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Tema 2.2 IlpuponHple WCTOYHUKHU YTJIEBOJAOPOJOB B (popMe nenoBoi
UTPBL.

Tema 2.3. Anpaerunbl. KapooHnoBbie kucnoTsl. CinoxHbie 3¢upsl. Kupel. B
dbopme ypoka-cOpeBHOBaHUS, IPYNIOBOM pabOThl B Mapax, ypoKa-MHUHH IIPOEKT.

VYrieBossl B popMe ypoka KOH(epeHInH.

3.4. Ucnoyb30BaHMe CPeACTB BBLIYHUCJIMTEILHON TEXHMKH B Mpouecce
00y4eHus

PabGoyass mporpamma mnpeaycMaTpuBaeT HUCIOJIb30BaHUE MEPCOHATBHBIX
KOMIThIOTEPOB OOYYAIOIIMMUCS B XOJI€ MPOBEICHHS CICIYIOMMUX MPAKTHICCKUX
3aHSTUH:

IIpakTrueckoe 3anarue Ne2

Peakiun nonnoro oomena. I'miposius colieii.

[IpakTuueckoe 3ansaTue Ne3

HccneqoBanne BIUMSIHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKHX
peaKImu

[IpakTuueckoe 3ansaTue Ned

[Tonyuenne MeTraHa u dTrieHa. M3ydueHue ux cBONCTB

IIpakTuueckoe 3ansaTue Ne 6

M3yueHue cBOMCTB KMCIOPOACOAEPKAIIUX COSIMHCHUI

IIpakTuueckoe 3ansitue Ne 7

B3aumopgeinicTBue  TJIOKO3BI M caxapo3bl € THUAPOKCHIOM  MEIH
(11).KauecTBenHas peakius Ha KpaxMaJl.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIUITIVINHBI

OueHka KauecTBa OCBOEHUS y4e€OHOW IUCHMUIUIMHBI BKJIIOYAET TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U MMPOMEKYTOUHYIO aTTECTALIUIO.

Texymuii KOHTPOJIb yCHEBAEMOCTH OCBOCHMSI Yy4E€OHOM JAMCIUIUIMHBI
OCYULIECTBJISIETCS MpEeNnojaBaTeleM B MPOLECCe MNPOBEAEHUS NPAKTUYECKUX
3aHATHI, TECTUPOBAHMS, & TAK)KE BBHIMOTHEHUSI 00YyYaIOIIMUMUICS UHIUBUIYaTbHBIX

3aJJaHU B COOTBETCTBUHU C
NUCIHUTUINHE.

dbong0M

OLICHOYHBIX CPEACTB TI0 Yy4uyeOHOU

Pe3yabTaTnl ocBOCHUSA
Y4eOHOM TUCIUIINHbBI

®opMbI U METOAbI KOHTPOJISI U OLlEHKHU
pe3yJbTaToB 00yUYeHust

JINYHOCTHBIN pe3yabTar:

- YCTOMYMBBIM HHTEpEC K HCTOPUH U
JIOCTHDKEHUSIM B 00J1aCTH XUMHUECKOW HAyKH,
YYBCTBO TOPJIOCTH 32 POCCUHCKUE €CTECTBEHHBIE
HaAYKH;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa30oBaHMI,
MOBBILICHUIO KBaTM(UKaIUM B  U30paHHOU
poheCCHOHAIBEHON TSI TeIbHOCTH C
HCIIOJIb30BaHUEM 3HaHUU B obmactu
XUMHUYECKOW HAyKH,

- OOBCKTUBHOE  OCO3HAHWE  3HAYUMOCTHU
KOMIICTCHIIMI B OO0JIACTH XMUMHYECKOW HayKH
JUIs  4YeJoBeKa M OO0mecTBa,  yMCHHE
WCIIOJIh30BaTh TEXHOJIIOTUYECKHE TOCTH)KCHUS B
00JIaCTH XUMUH, AJIS TIOBBIIICHUSI COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO PAa3BUTHA B BBIOpAHHOU
npodecCHOHABHOM JIeATETPHOCTH;

- yYMCHHE TPOAHAJIM3UPOBATH TEXHOTCHHBIC
MOCIICACTBUS  JUISl  OKPY)KAMOIICH  CPEeIbl,
OBITOBOI W TPOU3BOJICTBECHHON NEATEIHHOCTH
YeNoBeKa;

- YMCHHE YIpPAaBIsTh CBOCH IMO3HABATEIILHOU
NEeSTCIBHOCThIO,  MPOBOJUTH  CAMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  WHTEIUICKTYaJbHOT'O
pa3BUTHSI,

- yYMCHHE BBICTpAaUBaTh KOHCTPYKTUBHbBIC
B3aMMOOTHOIICHHSI B KOMaHJE TI0 PEIICHUIO
00IIMX 3a/1a4 B 00J1aCTH XUMUH,

HaOIIOIEHUE;

OIIEHKa TeMaTHYECKUX pedepaToB

o1eHKa 3(pPEeKTUBHOCTH U KaYECTBA BBHITIOTHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUE;

OIIEHKA BBITTOJIHEHUSI CAMOCTOSATEIIbHOW PaOOTHI;
OIICHKA MPAKTUIECKUX paboT;

3aIiTa TBOPUYECKUX U TPOCKTHBIX padoT;

MeranpeaMeTHbIA pe3yJIbTaT:

- OBJIAJICHHE YMEHUSIMH U HABBIKAMHU Pa3IIMIHBIX
BUJIOB TIO3HABaTEJIbHOW JAEATEIbHOCTH  JJIS
W3YUYEHUsI pa3HBIX CTOPOH OKPYKAIOIIETO MHpA;
NPUMEHEHHE OCHOBHBIX METOJOB I103HAHMS
(HaOmroeHusi, HAYy4HOrO SKCIEpUMEHTa) IS
W3YYEHHs] PA3JIMYHBIX CTOPOH XHMHMUYECKHUX

HaOIIOIEHHE;

OIICHKAa TeMAaTHICCKUX pedepaToB

o1leHKa 3(pPEeKTUBHOCTH U Ka4eCTBA BBHITIOTHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUE;

OIICHKA BBITIOJTHEHUSI CAMOCTOSTEIILHOW PabOTHI;
OIICHKA MPAKTUYECKUX PaboT;
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Pe3yabTaThl 0CBOEHUS
y4eOHOM THCUMILINHBI

®opMbl U MeTOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHH s

00BEKTOB U mponeccoB, ¢ KOTOPbIMHU BO3HUKACT

HEOOXOIMMOCTh CTaJIKUBATHCSI B
npodeccruoHanbHOU cdepe;

- yYMEHHME OIpeNeNsATh LeNd M 3aJaud
ACATCIIBHOCTH, BBI6I/IpaTB cpeactBa miIA  HUX
JIOCTHKCHUS Ha MIPAKTHKE;

- yMeHHe UCII0JIb30BATh pa3invHbIC
WUCTOYHUKH Ui TOJYYCHUS  XUMUYECKON

nH(poOpMallMi U OLEHUBATh €€ JIOCTOBEPHOCTH
JUIsl JOCTUIKEHUS ITOCTaBJICHHBIX LIE€JIEH U 3a1a4;

YCTHBIH OIIPOC;
3a4er.

IIpenmeTHbIi pe3yJbTar:

- c(OPMHUPOBAHHOCTH MPEICTABICHUA O MECTE
XUMUU B COBPEMEHHON HAyYHOU KapTUHE MUPAa;
MOHMMAHHUE POJH XUMHH B (HOPMHPOBAHHH
Kpyro3opa ¥ (YHKIHOHATBHOW T'PaMOTHOCTU
YeJI0BEKa ISl PEIICHUs MPAKTUYECKUX 3a/1ay;

- BJIaJICHHUE OCHOBOMNOJIararoluMu
XAMUYECKUMU MMOHATHSIMH, TEOPHUSAMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJB30BAaHUE XHUMHUYECKOM TEPMUHOJOTHUEN H
CHUMBOJIHKOM;

- BJIQJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO

IIO3HAaHUH, HCIOJIb3YCMbIMHA B XUMUUN:
Ha6J'IIO}IeHI/IeM, OITMCaHHUEM, HU3MEPCHUCM,
OKCIICPUMECHTOM; YMCHUC O6pa6aTBIBaTB,

00BACHITH PE3YIbTATEI ITPOBEACHHBIX OIIBITOB U
JenaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH
NPUMEHATE MCTOABI IMO3HAHHWA IIpU PEIICHUUN
MIPAKTUYECKHX 3a]1aY;

- c(hopMUPOBAHHOCTH
KOJIMYECCTBCHHBIC
pacueTsl 10
YPaBHEHUSM;

- BJIaJIcHHE TPAaBWJIAMU TEXHUKU O€30TaCHOCTH
IIpH UCIIOJIb30BAHUU XUMUUYCCKUX BCIICCTB,

- chopMUPOBAaHHOCTH COOCTBEHHOM MO3HUITUU 10
OTHOLICHUIO K XUMHYECKOW HH(pOpMaImH,
MOJTy9aeMO# U3 pa3HbIX HCTOYHHUKOB.

YMEHUS  J1aBaTh
OLICHKM U  TMPOU3BOJUTH
XUMHUECKUM  (opmynam H

OLIEHKA TEMAaTUYECKUX pedepaToB

oreHKa Y QEKTHBHOCTH U KAU4eCTBA BHITIOJTHEHUS
yueOHBIX 3a/1a4;

TECTUPOBAHUE;

OLIEHKA BBIMIOJHEHUSI CAMOCTOSATEIIbHONU PabOTHI;
OLIEHKa NMPaKTUYECKUX pabdoT;

YCTHBIN OIIPOC;

pelieHue 3aaay;

3alUTa TBOPUECKUX U IMPOEKTHBIX padoT;
nuddepeHIIMPOBaHHbBIN 3a4eT.
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