JTEIMMAPTAMEHT BHYTPEHHEM U KAJTPOBOM IMOJIMTUKHA BEJITOPOJACKOM
OBJIACTH
ObnacTHOE TOCyIapCTBEHHOE aBTOHOMHOE MPOo(ecCuoHaIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«CTAPOOCKOJIbCKHM MEJAIOIr MYECKUH KOJLJIEIK»
(OTATIOY CIIK)

[Ipunoxenne k IIIICC3 cnennanbHOCTH
09.02.07 NudopManiioHHbIE CUCTEMBI U
IpOrpaMMHUpPOBaHHKE,

KBaJIM(pHUKALIMSA — TEXHUYECKHUM MHUcaTenb

@&

| @
I

PABOYAS IIPOTPAMMA YYEBHOM JUCHUITJINHBI
OY/.07 XUMMUS

Crapsrii Ockoi 2018



Pabouass mporpamMMa yuyeOHOW AMCUMIUIMHBI «XUMUS» pa3padoTaHa Ha OCHOBE
denepanpHOrO0  TOCYAapcTBEHHOTO  oOpasoBarenpHOro  crapmapra  (TOII-50)
cneranibHocty  09.02.07  MHpopMaumoHHBIE CHUCTEMBI M IPOrpaMMHpPOBAHUE,
KBIM(PUKAUS — TEXHUYECKHI MucaTeNb, YTBEPKIEHHOrO MNMpHKa3oM MuHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 09.12.2016 r. Ne 1547.

PabGouass mnporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOrpaMMBbI
o01reobpa3oBaTeTbHON yueOHOM JUCHUIUIMHBI «XUMHUS»,  PEKOMEHIOBAaHHOW s
npodeccruoHanbHBIX 00pa30BaTeNbHbIX OopraHuzauuii denepaibHbIM roCydapCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT pa3BUTHS oOpa3oBaHus» (OPI'AY
«®UPO») s peanu3allid  OCHOBHOM  MpodecCHOoHANbHOM  00pa3oBaTEIbHOM
nporpamMbl CIIO Ha 6a3e ocHOBHOro oOImiero oOpa3oBaHHs C MOJYYCHHEM CPEIHETO
obuiero obpazoBanusd, aBTopoB O.C. ['aGpuensna, npodeccopa kadenprl eCTECTBEHHO-
JKoJIorMueckoro  obpaszoBanus  Ilegarornueckod — akageMuu  MOCJIEIUIIIIOMHOIO
oOpa3oBaHusl, KaHIUAAT MENArorM4yeckux Hayk, npodeccopa, 3acily)KEHHOI'O YUHUTENs
P®, U. I'. OctpoymoBa, AMPEKTOpa IHIENbCCKOIO TEXHOJOTMYECKOTO WHCTHUTYTA
(bumman ®I'BOY «CapaToBCKHH TOCYAAPCTBEHHBIN TEXHUYECKUH YHUBEPCHTET WM.
10.A. Tarapunay»), JOKTOpa XHMHYECKHX HaykK, mpodeccopa, pa3pabOTaHHOW MO
Hay4HbIM pyKoBOACTBOM E.A.PpIKOBOW, TJIaBHOIO Hay4HOro cotpyaHuka llentpa
npodeccuonanbHoro oopazoanus GI'AY «OUPOy», nokrtopa megaroruyeckux Hayk,
npodeccopa, nmaypeata npemun Ilpesunenta PO B obrmactu oOpa3oBaHHs, C Y4ETOM
tpeboBanuit ®I'OC cpegHero obimiero oOpa3oBaHHS, MPEABIBISAEMBIX K CTPYKTYype,
COJIEP’)KaHUIO M  pe3yJibTaTaM OCBOCHHUS y4eOHOW JUCHUIUIMHBI «XUMHUS», B
COOTBETCTBUU € «PexoMeHJalUsIMH IO OpraHU3allMy MOJYYEHHs] CpPeTHEro oOIIero
oOpa3oBaHusi B TMpefeliax OCBOEHHS 00pa3oBaTelIbHBIX MPOTPaMM  CpPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C YUETOM
TpeOoBaHUN  (enepanbHBIX TOCYAapCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB U
nojiyyaeMoil mpodeccuu  WIM  CHEUUATbHOCTH  CPEAHEr0  MPOQPECCHOHATBLHOTO
oOpazoBanusi» (mucebMo JlemaprameHTa TOCyJapCTBEHHOW TOMUTUKH B  chepe
OoATOTOBKM pabounx kaapoB u 10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259), a
TaKkKe B COOTBETCTBMM ¢ Metoaudeckumu pekoMeHmanusmMu OPIAY «DUPO» «O6
yrouHeHUn «Pexkomenmanwmii...», ono0peHHbIMH Hay4HO-METOAUYECKUM COBETOM
Ilentpa mpodeccronanbHoro obpazoBanus u cucrtem kBamudukanuu OIAY «DUPO»
(ITpotoxomn Ne3 ot 25 mas 2017rona).

HNuctumuinHa — «XuMHUsS»  U3ydaeTcss ¢ yu€roM mpoduias  MOJTydaeMoro
podecCHoHaILHOTO 00pa30BaHUs.

Pa3paborunk:

Copoxorsiruna JI.A., mpernojaBaTeilb €CTeCTBEHHOHay4HbIX aucuuiuind OI'AIIOY
CIIK

Penensenr:

I'onoBko C.M., x.0.H., cT. mpemnojaaBatens Kadeapbl MMEJArOTHKU W (HU3HUECKOU
KyaeTypsl CO® HNY benlV

PaGouass mporpamma paccmorpeHa Ha 3acemanuu [II[K mnpenopaBateneit
€CTECTBEHHO-MaTeMaTHYeCKuX AuciuminH (mporokos Ne 01 ot «31» aBrycra 2018r.) u
npusHaHa cootBercTBytomieil TpeboBanusiMm @DI'OC CIIO wu yyeOHOro ruIaHa
cneunaibHocTd  09.02.07 HWHbopmanuoHHBIE CHCTEMBI W HPOrPaMMHUPOBAHUE,
KBaMU(UKAIUSI — TEXHUYECKHUH MUCcaTeNb.
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1. IACIIOPT PABOYEM MPOI'PAMMBbBI YUEEHOM JUCIHUATIIUHBI

1.1. Ob6aacTh npuMeHeHust paboyeil MpOrpaMMbl

Pabouas mnporpamma y4eOHOW JUCHUIUIMHBI SIBJSIETCS YacTbl0 OCHOBHOM
npodeccuoHanbHOM o0pa3oBaTesibHOM MporpamMmbl B cooTBeTcTBUU ¢ DI'OC
CIIO no cnernmansaoctu 09.02.05 Tpuknagnas uapopmaTrka (1o OTpacism).

1.2. MecTto yueOHoi nucuuminnbl B cTpykrype IIIICC3: yuyeOHas nucuuiimHa
00111e00pa30BaTEIBLHOIO ITUKJIA.

1.3. Heau u 3aga4u y4eOHOH AMCUMILIMHBI — TPeOOBaHHUS K pe3yJbTaTam
OCBOCHHUS Y4eOHO! TMCIUTIAHBI:

B pesynbrare ocBoeHHMS y4eOHOW JUCHMUIUIUHBI «XHUMHS» OOYyYarOUUNUCS
JMOJIKE€H YMETh:

* Ha3blBaTh: M3YyYECHHBIC BEILECTBA IO TPUBHAILHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYpE;

* OMNpENEIISITh: BAJECHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX AJIEMEHTOB,
TUI XMMHUYECKOW CBSI3M B COCJMHEHUAX, 3apsi] MOHA, XapaKTep CPEeIbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUN, OKUCIUTENh W
BOCCTAaHOBUTEIIb, TPUHAIJICKHOCTh BEIIECTB K Pa3HbIM KJIACCaM HEOPTaHUYECKUX
Y OpPraHUYECKUX COECTMHEHUN;

* XapaKTepU30BaTh: AJIEMEHThl MaJbIX MEPHOJOB IO HMX IIOJIOKEHHUIO B
[lepuoguueckoii cucreme J[.M. MeHneneeBa; oOmume XUMHYECKHE CBOMCTBA
METaJUIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHX W OPraHMYECKUX
COEIMHEHUI; CTPOEHUE U XUMHUYECKUE CBOWCTBA M3YUYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUN;

* OOBACHITH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHWS,
OpUPOAYy XUMHUYECKOW CBSI3M (MOHHOM KOBAJEHTHOW, METAUIMYECKON U
BOJAOPOAHOM), 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW PpEAKIUH U IOJIOKECHHE
XUMHYECKOTO PaBHOBECHSI OT PA3INYHBIX (PaKTOPOB;

* BBINOJIHATH XUMHUYECKUH SKCIEPUMEHT: 10 PACIO3HABAHUIO BAKHEWILINX
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUM;

* MPOBOJUTH: CAMOCTOSITENIBHBIA TOWCK XUMHUYECKOW uHPOpMamuu ¢
WCIIOJIb30BAaHUEM  PA3IMYHBIX HCTOYHHUKOB (HAYYHO-TIONMYJISIPHBIX HM3JAHUU,
KOMIIBIOTEpHBIX ~ 0a3  JaHHbIX, pecypcoB  HWHTepHeTa);  UCIOIB30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHH [JI1 00pabOTKM W Tmepefayn  XUMHYECKOU
nH(OPMAITUH U €€ TPECTABICHUS B PA3IMYHBIX (hopMax;

* CBA3BIBaTh. WM3YyYCHHBIM Marepual €O CcBoed TmpodeccruoHaTbHON
NEATENBHOCTBIO;

* pemaTh: pacyeTHBIE 3a/1au [0 XUMUYECKUM (DOpMYJIaM U YPABHEHUSIM;

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUS W yMEHUA B MIPAKTUYECKOM
NEATENBbHOCTH U MOBCEIHEBHOW JKU3HMU:

* 17151 OOBACHEHUSI XUMUYECKUX SIBICHUN, TPOUCXOJAIIUX B MPUPOJIE, OBITY U
Ha MPOU3BO/JICTBE;



* OmpeAesieHUsT BO3MOXHOCTH MPOTEKaHUS XUMHUYECKUX TNpEeBpalleHUuid B
Pa3IUYHBIX YCIOBUSX U OLEHKHU UX MOCIEICTBUM;

* 3KOJIOTMYECKH I'PAMOTHOTO MOBEJCHUS B OKPYKAIOIIEH CpeLe;

* OIEHKU BIUSHHUS XUMHYECKOTO 3arps3HEHUs OKpYyKalollel cpeapl Ha
OpraHu3M YeJIOBEKa U JIPYTUE KUBbIC OPTaHU3MBI,

* OesomacHOro oOpallleHuss ¢ TOPIYUMU U TOKCHUYHBIMU BEIIECTBAMH H
71a60paTOPHBIM 000PYAOBAHUEM;

* MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIEHTpalUM B OBITY W Ha
MPOU3BOJCTBE;

* KPUTHYECKOHW  OIICHKH JOCTOBEPHOCTH  XUMUUYECKOW  uHOpMAIUH,
MOCTYMAOIEN U3 Pa3HbIX HICTOUHUKOB.

B pesynbrate ocBoeHHS yueOHOW ITUCHUIUIUHBI «XUMHS» OOydaroniuics
JMOJIKEH 3HATh:

* BaXXHEHIINE XUMUYECKUE MOHATHS: BEIIECTBO, XUMUUECKUN AJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJILHBIE aTOMHAas U MOJIEKYJSIpHAs MAacChl, MOH, ajIOTPOINUS,
U30TONBI, XUMHUYECKasl CBsI3b, DJICKTPOOTPHUIIATEIBHOCTh, BaJICHTHOCTb, CTEIEHBb
OKHCJICHUSI, MOJIb, MOJISIPHAs Macca, MOJSIPHBI 00BEM ra3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMUS, PACTBOPHI, JIEKTPOIUT
U HEDJICKTPOJIUT,  JJIEKTPOJUTHYECKAsT  JUCCOIMALMS,  OKHUCIUTEIh U
BOCCTAHOBUTEIIb, OKHCJIEHHE W BOCCTaHOBJIEHWE, TEIUIOBOM »(ddekT peakuuw,
CKOPOCTb XMMUYECKOW pEaKlNH, KaTajlu3, XUMHUYECKOE PABHOBECHUE, YIIJIEPOIHBIMI
CKeJeT, (yHKI[MOHAJIbHASI TPYTINA, U30MEPHsl, TOMOJIOTHUS;

* OCHOBHBIE 3aKOHbl XUMHH: COXPAHEHHMS MacChl BEILIECTB, IOCTOSHCTBA
cocrasa BellecTs, [leprnonnuecknii 3akon .M. Menneneena,;

* OCHOBHBIE TEOPUU XHMHHU; XHUMHUYECKOW CBS3H, DJIEKTPOJIUTHYECKON
JTUCCOLMALINN, CTPOEHUS OPTaHUYECKUX U HEOPTraHUYECKUX COECTUHEHU;

* Ba)XXHEHIIME BEIIECTBA WM MATEpUAJIbl: BaKHEHIIWE METAJIbI M CIUIABbI;
CepHasi, COJIsTHasi, a30THAs W YKCYCHasi KUCJIOTHI; OJaropojiHble Trasbl, BOJIOPOI,
KHACTIOPO/I, TaJIOTE€HBI, IIEJIOYHbIE METAJLIBI; OCHOBHBIC, KUCIIOTHBIE U aM(pOTEepHBIE
OKCHUJIbl U TUAPOKCHUJBI, IIEIOYH, YIJIEKUCIIBIA U yrapHbIA ra3bl, CCpPHUCTBINA Ta3,
aMMHMaK, BOJla, MPUPOJHBIA ra3, ME€TaH, 3TaH, 3TUJICH, alleTUIICH, XJIOPHU HaTpHs,
KapOOHAT W TUApOKapOOHAT HaTpusi, KapOoHat W Qocdar kampiusa, OeH301,
METaHOJI M DTAHOJ, CJIOXHBIC dPUPHI, KUPBI, MbIJIa, MOHOCAaxXapubl (TIIOK03a),
aucaxapuibl (caxapo3a), Hoiucaxapuabl (KpaxMal ¢ 1EJUII0I03a), AaHWIHH,
AMUHOKHCJOTHI, OE€JIKH, MCKYCCTBEHHbIE M CHUHTETUYECKUE BOJIOKHA, Kay4yKH,
MJIACTMACCHI;

1.4. KosinmyecTBO 4aCOB HA OCBOEHNE MPOTrPaAMMBbI TUCIIUNJIMHBI :
MaKCHUMaJIbHON y4eOHOM Harpy3ku oOydaromerocsi /8 4acoB, B TOM YHUCIIE:
00s13aTENBPHON ayTUTOPHON Y4eOHOM Harpy3ku oOydaromerocst /8 4acos.



2. CTPYKTYPA M COAEP)KAHUE YUEBHOHN JUCIIUILJIAHBI

2.1. O6beM yueOHOH TMCUUNIMHBI M BU/bI Y4eOHO# padoThl

Bua yyeOHoM padoThI Oovem uacoe

MakcuMaJjibHasi yueGHasi Harpy3Ka (Bcero) 78
Oo6s13aTesIbHAA AYAUTOPHAA yyeOHAsi HATPY3Ka (BCero) 78
B TOM YHCIIE:

JICKIIUH 56

nabopaTtopHbie pabOTHI -

MPAKTUYECKUE 3aHSITUS 22
IIpome:xxyTouHast arrecTauus B ¢popme 1uddepeHIUPOBAHHOIO -
3ayera




2.2. TemaTnuyecKHii IVIAH U cO/lePKAHUE YUeOHON JUCHMILIUHBI

HaumenoBanue Copneprxanue yueOHOTO MaTepuana, 1JabopaTopHble pabOTHI U MIPAKTUYECKHUE 3aHATHS, O0Bem yacoB YpoBeHb
pa3JesioB U TEM CaMOCTOSITENIbHAS pab0Ta 00YJAFOIIHXCS OCBOCHHUS
1 2 3 4
Paznea 1. OBIIAA U HEOPTAHUYECKASA XUMMUSA
Tema 1.1. CopepxaHue yueOHOTO MaTepualia
OCHOBHBIE ITIOHITHUSI U OcHoBHbIe NOHATUS XUMHUH. BemectBo. ATom. Mosekyna. XUMHUYECKUH JIEMEHT. 2 1
3aKOHBI XUMHUH Amnorponus. IIpocTeie u cioxHbIe BemecTBa. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU U (opMyJibl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIpHAS! MacCHhl.
KonnuecTBo BemecTsa.
OcHoBHbIe 3aK0HBI XUMHH. CTEXHOMETPHS. 3aKOH COXPaHEHMSI MAacChl BEIIECTB. 3aKOH 2 2
ITOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpO U CIEIACTBUS UX
HETOo.
[IpakTiueckue 3aHATHS 2
Pemenue 3a1a4 Ha HAX0XKAEHUE OTHOCUTEIBLHONW MOJIEKYJISIPHOM MacChl, ONPEIETICHUE MAaCCOBOM
JIOJIM XUMUYECKHX 3JIEMEHTOB B CIIO’KHOM BEIIECTBE, KOJIMYECTBA BEIIECTBA U T.1.
Tema 1.2. Conepxkanne yaeOHOro MaTepuaa
[Tepuonnueckuii 3aKOH IMepuonuyeckuii 3axon JI.U. MenneneeBa. Otkpoitue [I.11. MeHnneneeBbim
u [lepuonnueckas [lepuoauueckoro 3akoHa. [lepuoanueckas Tabaua XUMUYECKUX 3JIEMEHTOB — rpaduueckoe 2 1
CHUCTEMA XMMHYECKHUX | OTOOpa)keHHe MepHoINIecKoro 3akoHa. CTpyKTypa neproauueckoi TaOauIbl: HEPUOIbl (Mabie
anemenToB JI.1. 1 00JbIIKeE), TPYHIBI (TJIaBHAS U TOOOYHA).
Meuneneesa u Crpoenue atoma u nepuoanyeckuii 3axkon .M. MenaesneeBa. AToM — CJIOKHas 4aCTUIIA.
CTPOEHHE aToMa SAnpo (MpOTOHBI M HEUTPOHBI) U ANIEKTPOHHAsA 000s10uKa. M30TomBl. CTpoeHHE 3JIEKTPOHHBIX 2 2
000JI04€K aTOMOB 3JIEMEHTOB MaJbIX MeproI0B. OCOOEHHOCTH CTPOCHHUS ANEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOI0B (MIEPEXOAHBIX A1eMeHTOB). [loHsTHE 00
opOuTasx. s-, p- U d-opouTanu. JNEeKTPOHHbIE KOHPUTYPAIIUU ATOMOB XUMUYECKUX AJIEMEHTOB.
3HauyeHHE MEPUOJNUECKOTO 3aKOHA U MEPUOANYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JI.W. MenpeneeBa i1l pa3BUTHSI HAYKUA U IOHUMAaHUS XUMUYECKOW KAPTUHBI MUPA.
[IpakTueckue 3aHATHS 2
CocTtaBieHHe CXeM CTPOEHUS U SJIEKTPOHHBIX KOH(PUTYpaLnii aTOMOB XUMUYECKUX JIEMEHTOB.
Tema 1.3. Conepxanue yueOHOTO MaTepuana
CrpoeHue BemecTsa KoBanenTHasi xumuueckas cBsi3b. MexaHn3m 00pa30BaHUs KOBAJICHTHOW CBSI3U 1 2

(0OMEHHBII U TOHOPHO-AaKLENTOPHBIH). DIeKTpooTpHULaTeIbHOCTh. KOBaseHTHBIE OJISIpHAs U
HenoJisspHasi cBsizu. KpaTHOCTh KOBaJIGHTHOM CBA3H. MOJIEKYIISIpHBIE 1 AaTOMHBIE




KpUCTaJIIIM4ecKue pemeTku. CBoCTBa BEIECTB C MOJIEKYJIIPHBIMU U @TOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMHU.

HonHasa xuMuuecKasi CBA3b. KaTI/IOHLI, ux 06pa3013aHHe M3 aTOMOB B PE3YJIbTATEC MMpOoLecca

OKHUCIIEHUs. AHUOHBI, UX 00pPa30BaHUE U3 ATOMOB B PE3YJIbTATE MPOIECCAa BOCCTAHOBIICHUSI.
HNonHas cBsi3b, KaK CBSI3b MEXIY KATHOHAMHM M aHMOHAMU 32 CUET AJIEKTPOCTATUYECKOTO
npuTspkenus. Kiiaccudukanus HOHOB: IO COCTaBY, 3HAKY 3apsJia, HATUYUIO THAPATHOMN
006010uku. MloHHBIC KpUCTAIUTHYECKHEe pemeTkd. CBOHCTBA BEIIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKOMN PEIIETKHU.

Meraj/uinyeckas cBsi3b. MeTaminyeckass KpUCTAUIMYECKas PEelIeTKa U MeTaJNIMYeCKas
XUMHUYECKas CBI3b.

ArperaTHble COCTOSIHUS BellleCTB M BOJOPOAHAS CBSA3b. TBEpIOE, )KUAKOE U
razoo0pa3Hoe coCTOsIHUS BemiecTB. [lepexon BemecTBa U3 0JJHOTO arperaTHOro COCTOSIHUS B
npyroe. Bonopoanast cBsi3b.

Yucroblie BemecTBa U cMmecu. [TonsTue o cMecu BemecTB. [ OMOreHHbIE U T€TEepOreHHbIE
cMmecu. CocTaB cMecel: 00beMHas M MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MacCoBas JOJIs
MIpUMeECeH.

Jucnepcubie cucremsl. [lonsatue o aucnepcHoit cucteme. JlucnepcHas dasza u
mucniepcronHas cpena. Knaccudukamnus qucnepcHbix cucteM. [ToHsSTHE 0 KOJIIIOUTHBIX
CHCTEeMax.

[IpakTruueckue 3aHATUS
Pemnenne 3a1a4 Ha HaX0KACHHE 0OBEMHOM 1 MacCOBOM JOJM KOMIIOHEHTOB CMECH, MacCOBOM
JIOJTU TIPUMECEH.

Tema 1.4.

Bopa. PactBopbl.
DIEeKTPOTUTHIECKAs
JIHCCOLIHAINS

Copepxanue yueOHOro Marepuaia

Bona. PactBopsl. PacTBopenue. Boaa kak pactBoputeib. PacTBOpUMOCTD BEIIECTB.
Hacslimennsie, HeHaCHIIICHHBIE, IEPECHIIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEP/bIX BEIIECTB OT Pa3IUYHbBIX (DAaKTOPOB.

MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA.

JIEKTPOJIMTHYECKAS TUCCOUMUANMSA. DIIEKTPOJIHUTHI U HEAIEKTPOIIUTHIL.
DnekrponuTruieckas aquccouuanus. CTeneHp MEeKTPOJIUTHYECKON aucconran. CuibHbIE U
crnabbie AeKTpoIuThl. OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON AUCCOIHAIINH.

Kucnotel, 0CHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

HpaKTI/I‘{eCKI/Ie 3aHATUA
- «HpI/IFOTOBJ'ICHI/IC pacTBOpa 3aJIaHHOM KOHIOCHTPAUN).
-Pemenue 3aga4d Ha MaCCOBYIO JOJIFO paCTBOPCHHOI'O BCIICCTBA.

-

Tema 1.5.

Copepxanue yueOHOTo MaTepualia




Knaccudukarus

HEOPraHU4YEeCKUX
COCIMHEHHUH U UX
CBOMCTBaA

KucioTrsl M ux cBoiicTBa. KHUCIOTHI Kak 3JIEKTPOJIUTHI, UX KJIACCH(PUKALUSA 110 pa3IMIHBIM
IpU3HaKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE€ TEOPUH BJIEKTPOIUTHUECKON TUCCOLUAINHU.
OcobOeHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOHM KHCIOT C METAJJIaMH.
OcHoOBHBIE CTIOCOOBI MOTYYCHHUST KUCIIOT.

OcHoBanuss M ux cBoiicrBa. OCHOBaHMS KakK O3JEKTPOJMTHI, HUX KIAaCCU(PHUKALUSA IO
Pa3JIMYHBIM IIPU3HAKaM. XUMUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPHUH DIIEKTPOJIMTHUECKON
mucconmanuu. PasnoskeHue HepacTBOPUMBIX B BOJE OCHOBaHUUA. (OCHOBHBIE CHOCOOBI
MOJIy4€HHSI OCHOBAHUM.

Cosmm m ux cpoiicrBa. Conu kak 37eKTpoiuTbl. Colu cpeaHue, KUCHble U OCHOBHBIE.
XUMHYECKHE CBOWCTBA COJIEH B CBETE€ TEOPUM AIEKTPOJUTHYECKON auccounanuu. CrnocoObl
MTOJTYYEHUS COJIEH.

Oxcuabl m ux cBoiictBa. ColsieoOpasyronue U HecosieoOpasyromue okcuasl. OCHOBHBIE,
am(poTepHble U KHUCIOTHBIE OKCHJbl. 3aBUCUMOCTb XapaKTepa OKCHAa OT CTEINEHHU OKUCICHUS
00pa3yromero ero MeTauia. XuMUIECKHE CBOMCTBA OKCUAOB. [loydeHne OKCHIOB.

KoHTposbHbIe pabOThI

Tema 1.6.
XUMHUYECKUE PEaKIuu

Conepxanue yaeOHOTO MaTepuana

Knaccupukauuss XuMu4ecKuX peakumid. Peakimy coeMHEeHUs, pa3ioKeHUs, 3aMeICHUS,
obmena. Karamutuueckue peaximu. OOpaTuMble W HEOOpaTUMbIe peakiuu. ['OMOreHHBIE U
TreTEPOreHHBIE PEaKIUU. DK30TEPMUUYECKUE M IHIAOTEPMHUUCCKHE PEaKIUU. TeroBoi 3¢ dexT
XUMHUUYECKUX peakiuil. TepMOXUMUYECKUE YPABHEHMUSI.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CteneHb okucieHus. OKHCIUTENb U
BOccTaHOBNieHHEe. BocctaHoBuTenb ©  OKUCIeHHE. MeToJ dleKTpOHHOro OanaHca Jajs
COCTaBIICHUS YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.

CkopocTb XuMHYeCKHX peaknuid. IloHsTHE O CKOPOCTM XMMHYECKMX PEAKIHM.
3aBUCHUMOCTh CKOPOCTHM XMMHMUYECKHX pEaKUHil OT pa3du4HbIX (PAKTOPOB: MPUPOJIBI
pearupyomux BelecTB, UX KOHIICHTPAIH, TeMIepaTypbl, MOBEPXHOCTU COMPHUKOCHOBEHUS U
WCIOJIb30BaHUS KaTaIu3aTOPOB.

OOpaTuMOCTh XUMHUYECKUX peakuuii. OOpaTuMble U HeoOpaTHMbIe peakUuu. XUMHUYECKOEe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

[IpakTHyeckue 3aHATHS

- Pemenne pacuéTHbIX 337124 IO TEPMOXUMUYECKUM YPAaBHEHUSAM

- CocraBrneHue ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi, paccTaHOBKa
K02 (UIIMEHTOB METOI0M IIEKTPOHHOTO OajaHca.

N

Tema 1.7.
Mertannsl n
HEMETaIIIBI

CopepxaHue yueOHOTo MaTeprala

Metasabl. OcoOeHHOCTH CTPOCHUA aTOMOB U KPUCTAJIOB. dusnyeckue CBOMCTBA
MCTAJIJIOB. Knaccn(bmcaunﬂ MCTAJIJIOB IO PAa3JINYHBIM ITPU3HAKAM. XHWMHUYECKHE CBOMCTBA




METaJJIOB. DIIEKTPOXUMUYECKUH Pl HANPSKEHUM MeTaloB. MeTtamioTepmusl.

Koppo3zus MeTanoB: Xumudeckasi U 3J1€KTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UU
OT yCIIOBUH OKpyxKaromieit cpeapl. Kinaccudukarys Koppo3uu METaUIOB IO Pa3IHYHbIM
npu3HakaM. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

O6mme cnocoOb! mosrydenust MmetauioB. [lorstue o metamuryprun. CrutaBel YepHbIE U
LBETHBIE.

Hemeraunbl. OcoOeHHOCTH cTpoeHUs: aToMOB. HeMeTansibsl — IpocThie BEllecTBa.
3aBUCUMOCTD CBOICTB rajloreHoB OT UX Ioj0xeHus B [lepuonnyeckoii cucreme.

OxucauTenbHble U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS 2
B PSAY DJEKTPOOTPULIATEIHHOCTH.
[IpakTrnueckue 3aHATHS
«Pemenune sKcepuMeHTAIbHBIX 33]1a4 Ha UACHTU(DUKALIMIO HEOPTaHUYECKUX COEAUHEHUI».
Pemenne pacu€THbIX 3aa4 Ha onpeesieHue MPAaKTUYECKOTo U TEOPETHUECKOT0 BbIX0/1a
MPOJIyKTa PEaKIiu.
KoHnTposabHble paboThI
Pazjnen 2. OPTAHUYECKAS XUMUSA
Tema 2.1. Coneprkanue yaeOHOTo MaTepuasa
OCHOBHBIE OHATHUS IIpenmer opranuyeckoi xumuu. [IpupoaHbie, ICKYCCTBEHHBIE U CHHTETHYECKUE
OpPraHUYeCKON XMMHH | OpraHudeckue BemecTBa. CpaBHEHUE OPraHMYECKHX C HEOPTaHUIECKUMHU BEIIECTBAMH. 1
U TEOPHS CTPOCHUS XUMHUYECKOE CTPOEHHUE KaK MOPAI0K COETUHEHNUSI aTOMOB B MOJIEKYJIBI TI0 BaJICHTHOCTH.
OPraHN4YeCKUX Teopusi crpoeHus opranudeckux coenHenuii A.M. bytiiepoBa. OCHOBHbIE ITOJIOKEHUS 2
COeIMHEHU N TEOPUU XUMUYECKOTO cTpoeHus. M3omepus u nzomepbl. Xumuueckue GopMyibl U MOAETU
MOJIEKYJI B OPraHU4eCKOU XUMHUH.
Knaccudukanus opranndeckux Bemects. Kiiaccudukanus BeUecTB M0 CTPOSHHUIO
YIIAEPOAHOTO CKeJIeTa U HANMYUIO (DYHKIIMOHAIBHBIX rpymni. ['omosoru u romonorus. Hayana
Homenknarypsl [IUPAC.
[IpakTuueckue 3aHATHS
CrpykTypHbIe GOPMYIBI OPraHUYECKUX BELIECTB, U30MEPHI U TOMOJIOTH.
W3roToBnenne W cpaBHEHHE MOJeENEH MOJEKYd — TMpEeACTaBUTENCH pa3MyYHBIX KJIACCOB
OpPraHUYECKUX COCIUHEHHUII.
Tema 2.2. Copepxanue yueOHOTO MaTepuaa
YrineBonopoasl U ux AJIKaHBbI: TOMOJIOTHYECKUH PS/l, ©30MePHS M1 HOMEHKJIATYpPa aJIKAHOB. XUMHYECKUE 2
MIPUPOIHBIE CBOICTBa aJlkaHOB (METaHa, 3TaHa): TOpeHHe, 3aMelleHHe, pPa3JIokKeHUe, IeTHIpUpOBaHHE.
HWCTOYHUKHU [IpumeHeHNe aqKaHOB Ha OCHOBE CBOMCTB.

Hukaoaakansl. 'omosroruyeckunii psii H HOMEHKJIATYPA IHMKJI0AJIKAHOB, UX 0011ast
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¢bopmyna. M3omMepus HUKIOATKAHOB: MEKKIIACCOBasI, yriiepogHoro ckenera. [lomydenue u
¢u3nvecKkrue CBOWCTBA UKIOATKAHOB. XMMUYECKHE CBOMCTBA IMKIIOATKAaHOB. [Ipumenenue.

AJIKeHbI. DTHJIEH, ero MoJiy4yeHue (JIeruIpupoBaHUuEM 3TaHa, IeNoJIMMepHU3aei
oy THIIeHa). ['oMonoruueckuii psiji, n30Mepus, HOMEHKIIATypa alIkeHOB. XMMUUECKHE
CBOWCTBA 3TWJICHA: TOPEHHE, KAaUeCTBEHHBIE peaknuu (oOecBedrnBanne OpOMHON BOJIBI U
pacTBopa IepMaHraHara Kajaus), ruapaTanus, nojumepusanus. llpumenenue 3tuiaeHa Ha OCHOBE
CBOWCTB.

Juenbl. [IonsaTHE O TMEHAX KaK YIIIEBOJOPOIAX C ABYMS JBOMHBIMU CBA3SMHU.
ComnpspxkeHHble TueHbl. XMMUYECKHe CBOIcTBa OyraaueHa-1,3 u n3omnpeHa: o6ecliBeUnBaHue
OpOMHOI BOJBI M MOJIMMEPHU3ALINS B KAYUYKH.

AJIKMHBI. AuleTHJIeH. XUMHUYECKUE CBOMCTBA alleTUJIEHA: TOpEeHUe, 00eCIBEUnBaHNE
OpOMHOM BOJbI, IPUCOETUHEHHNE XJIOPOBOAOPOIa U ruapaTanus. [I[pumeHenue aneTuieHa Ha
OCHOBE CBOMCTB. MexknaccoBas n3oMepus ¢ alkaaueHamu. [losryaeHne anerniena nupoim3om
MeTaHa 1 KapOUJHBIM CIIOCOOOM.

Apenbl. ben3oJ1. XuMmnuueckre CBOMCTBa OCH301a: TOPEHHE, PEAKIINH 3aMeICHUS
(ramorernpoBanue, HUTpoBaHue). [I[pumMenenne 6eH3071a Ha OCHOBE CBOMCTB. ['oMoIornueckuii
pan apenoB. Tonmyos. HutpoBanue tonyona. Tpotui.

IIpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpupoaHbIii ra3: coctaB, IPUMEHEHUE B
kadecTBe TorumBa. [lonmyTHbIN HeTIHOM Ta3, ero nepepadoTKa.

Hed1b. CocTaB u nepepadorka Heptu. [leperonka nedpru. Heprenpoaykrel. OkranoBoe
YHCJI0 OEH3MHOB.

[IpakTuueckue 3aHATHS
Pemenue 3a1ay Ha HaXOXKACHUSI MOJIEKYIISIPHOM (OpMYJIbl ra3000pa3HOTo YriIeBOI0POIa.
Pemenne pacu€THbIX 33724 M0 YpaBHEHUSAM XUMHUYECKUX PEaKLUH.

Tema 2.3.
Kucnopoacoaepxariiue
OpraHHYECKUe
COEUHEHMS

CopepxaHnue yueOHOro Marepuaia

Cnuprsl. IHonydeHne 3TaHo/1a OpOKEHUEM IUIIOKO3bl U TUApATALIMEH 3TUIIECHA.
I'uapokcuiibHas rpynna kak GyHkuuoHaibHas. [loHaTHE 0 mpeaenbHbIX 0THOATOMHBIX CIIUPTaX.
XUMHUECKUE CBOMCTBA ATaHOJIA: B3aUMOJIEHCTBUE C HATPpUEM, 00pa30BaHUE MIPOCTHIX U
CJIO’KHBIX 3()UPOB, OKHUCIIEHHE B abaerull. [IpuMeneHne sTaHona Ha OCHOBE CBOMCTB.
MeTHII0BBIN CIUPT U €r0 UCIOJIB30BAHUE B KAYECTBE XMMHUECKOTO ChIPbs. TOKCUYHOCTh
MeETaHoJIa U NPaBUJIa TEXHUKU OE30MaCHOCTH MTPH paboTe C HUM.

MHoroaroMHble cIUPTHI. 30Mepus 1 HOMEHKIIATypa NpeAcTaBuTeNeil 1ByX- 1
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUUECKUX CBOMCTB MHOIOATOMHBIX CIUPTOB, UX
KayecTBeHHOe oOHapyxeHue. OT/esbHbIe PEICTaBUTENN: ITUIICHIJIUKOIIb, TIIMLEPHH, CIIOCOObI
UX NOJTYYEHHUs], TPAKTUYECKOE NPUMEHEHUE.
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DeHos. PusnYecKue 1 XUMHYeCKHe cBOMCTBA heHoJ1a. B3auMHOE BIIMsIHUE aTOMOB B
MoJieKye (peHoma: B3auMOJICHCTBUE C TUAPOKCUIOM HATPHUS U a30THOUM KUCIOTOU. [IpuMenenune
(heHoJ1a Ha OCHOBE CBOWCTB.

Adabaeruabl. [lorstue 06 anprerngax. AnpJIeruaHas rpymnmna Kak (yHKIHOHAIbHASL.
®dopmanberua u ero CBOMCTBA: OKUCIIEHNE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHUE B
cooTBeTCTBYOIUN cnupT. [lomydenue anbaeruioB OKUCICHUEM COOTBETCTBYIOIUX CIIUPTOB.
[NonmukonneHcanus popmanpaeruia ¢ GeHosoM B GeHoI0(POPMATBICTHAHYIO CMOJTY.
[Tpumenenne Gopmanbaernaa Ha OCHOBE €0 CBOWCTB.

Kap6onoBbie kuciorsl. [lonstue o kap6oHOBBIX KucnoTax. KapOokcuiibHas rpyrmmna Kak
¢yHKIMOHATBHAS. ['OMoOrHUecKuil psijg MpeieabHbIX OJJHOOCHOBHBIX Kap-0OOHOBBIX KUCIIOT.
[Tonyuenue kapOOHOBBIX KHCIIOT OKUCICHUEM allbACTUAOB. XUMHUYE-CKIUE CBOWCTBA YKCYCHOM
KHUCIIOTBI: OOIIME CBOMCTBA C MUHEPAJIbHBIMU KHCIOTAMH U PEAKIUS 3TepUPUKALIUH.
[IprMeHeHne yKCyCHOM KHACIOTBI HA OCHOBE CBOMCTB. BrICcIINe )KUpHBIE KUCIOTHI Ha IPUMEpE
MaJTbMUTHHOBOM U cTeapuHOBOM. MHOrooOpas3ue kKapOOHOBBIX KUCIIOT (I111aBesieBasi KUCIO0Ta Kak
JIBYXOCHOBHAsl, aKpUJIOBasi KUCJIOTa KaK HeTpeaeabHasi, OeH30Hasi KUCIIOTa KaK
apoMaTtuyeckasi).

Caoxnblie 3¢upbl 4 Kupbl. [Torydenne cioxHBIX d3PUPOB peakIueit dSTepuuKaInm.
Crnoxubie 3(uUpbl B pupoe, UX 3HaueHue. [IpumMeHeHune ciioxHbIX 3pUPOB HA OCHOBE CBOMCTB.
Kupsl kak cioxubie 3¢pupsbl. Kimaccudukanms >xupoB. XuMHUYECKHUE CBOWCTBA JKUPOB:

TUAPOJIN3 U TUAPUPOBAHUE )KUIKUX KUPOB. [ [pMeHeHne :KupoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTJI€BOIbI, NX KIacCU(UKAIUS: MOHOCAXapu bl (TIIH0K03a, PpyKTO3a),
JUcaxapu/ibl (caxaposa) | rmojucaxapuiasl (Kpaxman U MeJlIi103a).

['roko3a — BemecTBo ¢ ABOMCTBEHHOM (PYHKITUEH — allbIETHAOCTIUPT. XUMUUYECKUE
CBOMCTBA ITFOKO3bI: OKHCIIEHUE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE
Oposkenue. [IpuMeHeHune rioKo3bl Ha OCHOBE CBOMCTB.

CrpoeHue u XUMHYECKHE CBOMCTBA Caxapo3bl. TeXHOJOTMYECKUE OCHOBBI POU3BOJICTBA
caxapo3bl.

Kpaxman. Ctpoenue mosnekyibl. @uznueckre 1 XUMUUYECKHE CBOMCTBA, HAX0XK/ICHHUE B
pupoie U duosoruueckas pois. [I[pumenenue.

Hennrono3za. Ctpoenue, puznyeckue 1 XuMuueckue cBoiictsa. HaxoxaeHnue B npupoje u
ouonorudeckas poiib. [Ipumenenue. CpaBHEHHE CBOMCTB Kpaxmala U IeJITI0I03bI.

3HauyeHHE YIJIEBOJIOB B )KMBOW MPUPOJIE U )KM3HU YEIIOBEKa.

HpaKTI/IquKI/Ie 3aHATUA
CeMI/IHap 10 TEMC ((KI/ICJIOPOI[COJ_'[ep)KaH_II/IC OpPraHN4YCCKUC COCANHCHU S

KoHnTposbsHbIe paboThHI
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Tema 2.4.
AzoTcoepkaiue
OpraHuvecKue
COCIIMHEHUSI.
[Tonumepst

Conepkanue yaeOHOro MaTepuaia

Amunbl. [lorsrue 06 amuHax. AHWINH, Kak opranndeckoe ocHoBanue. [lomyyenue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHre aHMITMHA Ha OCHOBE CBOWCTB.

AMMHOKHUCJIOTHI. Belikn. AMUHOKUCITOTH Kak aM(oTepHbIe AU () YHKIIMOHAILHBIC
OpraHMYECKUe COeIMHEHHs. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMO/IEHCTBUE CO
1eJI0YaMHy, KUCI0TaMU U IpYT ¢ JpYroM (peakuus noJiMkoHaeHcauuun). Ilentuanas cszp u
nosnunentuabl. [lpumeHeHne aMrUHOKUCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuuHasi, Bropu4Hasi, Tp€TUYHAsI CTPYKTYpPbI O€JIKOB. XMMUYECKHE CBONCTBA
OeNKOB: TOpeHHe, JeHaTypalus, THAPOJIN3, IIBETHbIE peakuu. buonornueckue pyHkuuu
OEJIKOB.

OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYIISIPHBIX cCOeIMHEHU. MoHOMep, nmonumMep,
MOJIy4Y€HHUE TIOJIMMEPOB PeaKIUeil MoIMMepU3allui U MOJIMKOHCHCAIIUN, CTETIEHb
MOJIMMEPHU3aLUH, CTPYKTYPHOE 3B€HO. THUIIbI MOTMMEPHBIX IIeTei: TNHEeHbIe, pa3BEeTBICHHBIE,
CIIMTBHIE.

ILnacTmacesl. TepMonacTU4HbIE U TEPMOPEAKTUBHBIE ITacTMacchl. [Ipencrasurenn
IIJIACTMACC.

BoJgokna, ux kiaaccupuxanms. [lomydenue BogokoH. OTaeNbHbIEC MPEICTABUTETN
XMUMHYECKUX BOJIOKOH.

Kaydyku HaTypaJIbHBIN U CUHTETHYECKHE. Bynkanuzaius kaydyka, pe3uHa.

[IpakTruueckue 3aHATHS
«Pemenue sKcriepuMeHTAIBHBIX 33/1a4 Ha UACHTU(DUKAIIMIO OPraHUYECKUX COeTMHEHUI
«Pacro3HaBaHue mIacTMacc ¥ BOJIOKOHY.

JubdepenunpoBanHbIii 3a4€T

N =

Bcero:

J1J1s XapaKTepUCTUKH YPOBHSI OCBOEHUS yueOHOTO MaTepHalia UCIOJIb3YIOTCS ClIeAyone 0003HaYeHUS:

1. — 03HaKOMUTENBHBIH (y3HaBaHUE paHee H3yYCHHBIX 0OBEKTOB, CBOICTB);

2. — penpoAyKTUBHBIN (BBIIIOIHEHHUE JACATEIHHOCTH MO 00pa3Ily, HHCTPYKIIMH WK MOl PYKOBOJICTBOM)

3. — IPOIYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE JICATEIBHOCTH, PEIIeHHE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJU3ALIMM PABOUYE IPOTPAMMBI YUEBHOM
JTUCHUATNIUHBI

3.1. TpeOoBanuss K MHHMUMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0
Peanuzanust yyeOHOW OUCUUIUIMHBI TpeOyeT Hamuuus ydyeOHOro kKabuHeTa
«XUMHU»;
Ob6opynoBanme yueOHOro kabmHera:
- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY OOYHAIOIINXCS;
- pabouee MeCTO MpenoiaBaTes;
- BBITSDKHOM 1IKad;
- Habop XMMHMUYECKOW TMOCYIbl MU MPUHAMJIECKHOCTEH [Uisi J1IaOOpaTOPHBIX U
NPaKTUYECKUX padoT;
- Ha0OpbI PEaKTUBOB OPraHMYECKUX U HEOPTAHUUECKHUX BEIECTB;
- KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOUN «XUMUS»;

Texnnueckue cpeacTBa 00yYeHUsI:
- KOMITBIOTEP € JTUIEH3UOHHBIM MPOrPaMMHBIM O0€eCTIeYeHUEM;
- MyJIbTUMEIHATIPOEKTOD;
- DKpaH.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

Ilepeuenb pexoMeHayeMbIX Y4eOHbIX U31aHUI, HHTEPHET-PECYpPCOB,
AOMOJHUTEIbHOM JIUTEPATYPHI

OcHOBHBIC HCTOYHUKH

1. Tabpuenssa O.C., OctpoymoB W.I'. Xumwus: ydyeOHUK g CTYACHTOB
npodeCCUOHATIBHBIX ~ 00pa30BaTEeNbHBIX  OpraHW3aIlii,  OCBaWBAIOIIUX
npodeccuu u cneruanbHocTH CIIO. — M., 2017.

2. T'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocobue sl CTYJIEHTOB
npodeccHoHaIbHBIX  O0pa3oBaTENBHBIX  OpPTaHM3aIui,  OCBaWBAIOIINX
npodeccun u cnermansHocTH CIIO. —M., 2017.

JlonoiHNTEeIbHbIE HCTOYHUKH

1. Tabpuensa O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun U ynpaxHEeHUs: y4eo.
nocoOue st CTYZASHTOB MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpTaHU3AIIHM,
ocBauBaromux npodeccun u cneruanbHoctu CI10. — M., 2017.

2. T'abpuensu O.C., OctpoymoB W.I'. Xumus nist mpodeccuii U cienuaibHOCTEN
€CTECTBEHHOHAYYHOTO MPOQWIIS: YIeOHUK IS CTYJEHTOB MPO(eCCHOHATBHBIX
00pa3oBaTeIbHBIX OpPTaHU3alMi, OCBaUBAIOIIUX NPO(ECCUU U CIEHUATBHOCTU

CIIO. - M., 2017.
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3. Tabpuensu O.C. m ap. Xumus: nocobue anas noaroroBku k EI'D: yueo.
nocodue A CTyJ€HTOB NpoeCcCUOHANBHBIX 00pa30BaTEIbHBIX OpPraHu3alui,
ocBauBaroux npodeccuu u cneruaibHoctu CIIO. — M., 2017.

4. Epoxun IO.M., KoaneBa W.b. Xumus ana npodeccuit U crenuanbHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTO Ipoduiiel: yueOHUK JJIsi CTYJEHTOB
npodeccHoHaIbHBIX  O0pa30BaTENbHBIX  OpraHM3alliii,  OCBAMBAIOIIUX
npodeccun u cneunansHocT CI1O. — M., 2017.

5. Ky3emenko H.E., Epemun B.B., IlonkoB B.A. Kpartkuii kypc xumuu. — M.,

2012.

[Muyyruna I'.B. Xumus u noBcenHeBHas XKU3Hb yenoBeka. — M., 2014.

/. CnankoB W Jp. Xumus misi npodeccuii M CrenuasbHOCTe TEeXHUYECKOro
npoduiist (3NIeKTpoHHOE npuiioxkenue). — M., 2017

o

HNuTepHer-pecypcebl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html

http://www.ikt.ru

http://prepodavatel.narod.ru/modtechnology.htmi
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm

NGO WDE
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
JTUCLHUATNIUHBI

Kontpons u oneHka pe3yJbTaTOB OCBOEHUS YYEOHOM JUCIUIUIMHBI
OCYIIECTBIISIETCSl MpEenojaBaTelieM B IMpOILEcCe MPOBEACHHS TMPAKTHUYECKUX
3aHATUA W Ja00OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBITOJHEHUS
00y4JaromuUMKCsl UHIUBUAYAJIbHBIX 33JIaHUH, TPOCKTOB, UCCIICIOBAHU.

Pe3ynabTaTsl 00yyeHus
(0CBOEHHBIE YMEHHsI, YCBOEHHbIE 3HAHMS)

@DopMbI U METOIbI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4eHHUs

B pesynomame oceoenus yuebHou OucyuniuHvl
«Xumusy 00y4arowuiics 00AHCeH yMemsy.:

*  HA3bl8AMb. U3YUEHHbIE 8eUjecmead N0 MpUUaIbHOU
UNU MeAHCOYHAPOOHOU HOMEHKAamype,

* onpeodenamyv: BAIEHMHOCMb U CMENeHb OKUCIEHUs.
XUMUYECKUX 2NIeMEHmMO8, Mun XUuMuyeckou cesasu 8
COeOUHEeHUsX, 3aps0 UOHA, Xapakmep cpeobl 8 OOHLIX
pacmeopax — HeopeaHudeckux U OP2aHU4ecKux
CcOeOuHeHull,  OKUcCIumenb U  8OCCMAHOBUMEID,
NPUHAONIEHCHOCMb  8eUieCms K PpA3HbIM — KIaccam
HeOp2aHu4yecKux U Op2aHuyeckux coeOuHeHull;

* Xapakmepuzoeams. 21eMeHmbl MAbIX HEPUOOOS NO
ux nonoxcenuro 6 Ilepuoouueckou cucmeme JI.U.
Menoeneesa,  obwue  Xxumuyeckue  C8OUCMEA
Memanios,  HemMemanios, OCHOBHBIX ~ KIACCO8
HeOp2aHu4yecKux U  OpP2aHUYecKUx  CoeOuHeHull;
cmpoeHue U  XuMUYecKue Ceoucmea  U3y4eHHbIX
Heop2aHu4ecKux u Op2aHudeckux cOeOuHeHutl,

* 00VACHAMb. 3A8UCUMOCMb CEOLICME Beuecms om
ux cocmasa u CMpoenus, NpUpooy XUMUYECKOU C853U
(uonmot KOBANEHMHOU, MEeMANTUYECKOo u
8000POOHOIL), 3ABUCUMOCHbL CKOPOCMU XUMUUECKOLUL
peaxkyuu U noaodiceHue XUMU4Yecko2o0 pasHo8ecusl om
PA3TUYHBIX YPaKMOpPO8;

* GLINOAHAMb  XUMUYECKUU  IKCHepUMEeHm:  No
PACNO3HABAHUIO — BANCHEUUUUX — HEOP2AHUYECKUX U
OpP2aHU4eCKUX cOeOUHeHUll;

* Nposooums: camocmosimenbHulll NOUCK
XuMmudeckou  uHgopmayuu ¢ - UCNOIL30BAHUEM
PA3TUYHBIX UCTNOYHUKO8 (HayuHO-NONYNAPHBIX
U30aHULl, KOMNbIOMEPHLIX 043 OAHHBIX, Pecypcos
Humepnema); UCNOIb3068aAMb KOMNblOmepHble
mexHono2uU 01 00pabomku U nepeoaiu XUMuieckou
ungopmayuu U ee NPeOCMABNeHUs 6 PA3IUYHbIX
Gopmax;

*  C6A3bI6AMb. U3YYEHHBI MaAmepuanl co Ceoell
npogheccuoHanbHOU 0esimenbHOCMbIO;

s pewams: pacuemuvle 3a0a4u NO XUMUYECKUM
Gopmynam u ypasHenusam,

UCNONb3086aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUs 8

Texywuii konmponw 6 popme:
npakmuyeckux pabom;
memamu4eckux mecmos,
XUMUYECKUX OUKMAHMO8;
KOHMPObHLIX pabom no memam
VUeOHOU OUCYUNTIUHDL.

AN
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NPAKMu4ecKkoll  0esameibHOCmu U HOBCEOHeBHOU
HCUBHU!

* Onsa 00vsICHeHUs XUMUYECKUX A61eHUll,
NPOUCXOOAWUX 8 NPUPOOe, ObIMY U HA NPOUZBOOCMEE;
* onpeodenenus 803MOCHOCMU npomeKanus
XUMUYECKUX NPespawjeHull 8 pasiuyHblX YCI08UAX U
OUEHKU UX NOCAe0CMBULL,

* 9KONO2UYECKU  2PAMOMHO20 nogeeoenus 8
OKpydHcaroweli cpeoe;

* OYeHKU  GIUAHUA  XUMUYECKO20  3acpA3HeHUs
OKpydfcaroweli Cpeovl Ha OP2aHU3M YellogeKka u opyaue
JHCUBBIE OPSAHUBMDBL,

* 0OesonacHoeo  obpawjeHus ¢ 2oploYUMU U
MOKCUYHbIMU — Beujecmeamy U 1aO0paAmopHuIM
0bopyoosanuem,

*  NpucOmMoBIeHUs pacmeopos 3a0anHOl
KOHYenmpayuu 8 Obimy u Ha npou3800Ccmae;

*  KpUmMuyeckou OYyeHKU 00Cmo8ePHOCU XUMUYECKOU
unpopmayuu, nocmynaroweil U3 pazHbix UCMOYHUKOS.

B pesynomame oceoenus yuebHoUu Oucyuniaumsl | Tekyuuii KOoHmpoaws 6 ghopme:

«Xumusy 00yuarowuiics 00IH#CeH 3HaAmb: v’ npakmuueckux pabom;

*  GadiCHelwUe XUMUYeCKUe NOHAMUS. 6ewecmeo, | Y memMamuyeckux mecmos;
XuMudeckuu a/1eMeHm, amom, monekyaa, | Y XuMu4eckux OUKmanmos;
OMHOCUMENbHbIC AMOMHASL U MOJLEKYIAPHAS Maccol, |V KOHMPOIbHBIX pabom no memam
UOH, QIIOMPONUs, U30MONbl, XUMUYECKAs CBA3b, V4eOHOU OUCYUNTIUHBI.

INEKMPOOMPUYAMETILHOCb, BAICHMHOCTb, CHENeHb
OKUCEHUS, MOJb, MOJAPHAS MACCA, MOJISIPHBIIL 00beM
2a3000pA3HbIX Bewecms, euecmea MOIEKYISIPHO2O U
HEMONEKYIAPHO20 CMPOEHUS, PACMBOPbL, INEKMPOIUN
U HeINeKMpPOIUM, INEKMPOIUMUIECKAsT OUCCOYUAYUSL,
OKUCIUMeENb U  B0CCMAHOBUMENb, OKUCIEHUEe U
soccmanogienue,  meniosou  apgexm  peaxyuu,
CKOpOCmb XUMUYECKOU peaxyuu, Kamasnus,
XuUMuueckoe — pasHosecue,  YelepPOOHblll  CKelem,
DYHKYUOHANbHAS 2PYNNA, UB0MEPUS], 2OMOTIO2USL,

* OCHOBHblE 3AKOHbL XUMUU. COXPAHEHUs. MACCbl
seujecms, NOCMOSIHCMBA ~ COCMABA  BELUYEeCms,
Ilepuoouuecxuii 3axon /[.U. Menoeneesa;

* OCHOBHblE Meopuu XUMUU, XUMUYECKOU CB53U,

3ﬂ€KmpO]ZumuH€CKOZZ OMCCOZ/;MCIMMM, CmpoeHUu:s
OpcaAHUYEeCKUX U Heop2aHu4eCcKux coeduHeHuﬁ;
*  gavicHeluue eseujecmea u mamepuaibl.

BadiCHelluue Memaiivl U CHIA6bl;, CepHas, COJSHAA,
A30MHAsL U YKCYCHASL KUCAOMbL; OA20pOOHble 2a3bl,
8000P0O0, KUCIOPOO, 2AN02CHbl, WEIOUHbIe MEMALLbl,
OCHOBHblE, KUCIOMHbIE U amgpomephvie OKCUObL U
2UOPOKCUObL, WeENOYU, YeeKUCTbIL U VeapHbIU 2d3bl,
CEepHUCMbBIL  2a3, AMMUAK, 6004, NPUPOOHbBIU 2a3,
Memaw, SMmaH, SMUleH, ayemuieH, XJI0pud HAmpus,
Kapbonam u 2uopoxapboHam Hampus, KapOoOHam u
Goccham xanvyus, OeH301, MeMAHON U IMAHOI,
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CnodCcHble  IQuUpbl,  HCUPBL,  MbLIA, MOHOCAXAPUObL
(enokosa), oucaxapuowvl (caxaposa), noaucaxapuobvl
(Kpaxman u Yeunon03a), AHUIUH, AMUHOKUCIOMUL,
OenKu, UCKYCCMBEeHHble U CUHMemuiecKue 60J0KHA,
KayuyKu, niacmmaccsi. Hmozoevii  konmpors 6  ¢hopme
oughpepenyuposannozo 3auema.
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