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PaGouas nporpamma paspaboTana Ha OCHOBE:

- DeaepanbHOro TrocyAapeTBEHHOro 00pa3oBAaTENBHOrO CTAHAAPTAa CPEHEro obmero

00pa3oBaHMA»; YTBEPKIEHHOrO NpHKazom MunucrepeTsom obpazosanus u mayks Poccun ot 17
mas 2012 r. Ne 413;

- DenepanbHbIX rocyaapcTBEHHbIX obpa3oBartenbHbIX CTaHAapTOB CpeAHero
npodeccHOHANBHOTO 06pa3oBaHHs;

~ Ilpumepnoit nporpammel obuieobpazosatensHoil yueOHON auCUMIIMHE «XHMHA» IS
NpodeccHOHANLHBIX  00pa3oBaTeNbHBIX  OPraHM3auMil, pPEKOMEHAOBAHHOH  MeaepanbHbIM
FOCY/IapCTBEHHBIM aBTOHOMHBIM yupexieHHeMm «DesepanbHbiii HHCTUTYT pa3BuTHs 06paszoBaHHA
(Pr'AY «®HUPO») B KayecTBe NpPHMEPHOH MpPOrpaMMbl JUIS  peanH3aluuy  OCHOBHOM
npodeccronanbHoM obpasosarensHoi nporpammsl CITO Ha 6ase ocHoBHOro o6mero o6pasoaHus
¢ mnomyyeHHem cpeasero obwero oOpasosauns. [Ipotokon Ne 3 or 21 wmiona 2015r.
Perucrpaumnonnsiii Homep peuensuu 385 ot 23 mions 2015r. ®rAY «dUPO».
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1 HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma  o0mieoOpa3oBaTenbHOW ~ Y4eOHOW — MUCHUIUIMHBI  «XWMHUS
npeaHasHadyeHa g u3ydeHuss xumuu B OI'BOY BO «MarHutoropckuii rocyaapCTBEHHbIN
TexHuueckuii yHuBepcuter uMm. .M. HocoBa» MHoronpoduibHBIA KOJUICIK, pPeaTH3yroIIeM
00pa30BaTeNbHyI0 MPOrpaMMy CpelHero ooiiero oopazoBaHus B Mpejieiax OCBOCHHUS MPOrPaMMBbI
[IOArOTOBKHU CIIELIUAIINCTOB CPEAHETO 3B€HA Ha 0a3€ OCHOBHOI'O OOLIET0 00pa30BaHuUs.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpemHero oOmero oOpa3oBaHMs, TMPEIbIBIIEMBIX K
CTPYKTYpE, COACPKAHUIO U pe3ysIbTaTaM OCBOCHUS y4EOHON NUCHUTUIMHBI « XUMHUS;

— B COOTBETCTBUM C PexoMeHmanusMy 1O OpraHu3alMy IOJYYEHHUS CpeIHEro OOIIero
oOpa3oBaHMsi B  TIpelenax  OCBOGHHS  00pa30BaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeOoBaHMl (henepaabHBIX TOCYIapCTBEHHBIX CTAaHAAPTOB M MOJydaeMO mpodeccuu uiu
CHEIHAbHOCTH cpeaHero mnpodeccruonaibHoro obpazoBanus (IIlucemo [lemapramenta
rOCy/IapCTBEHHOW TOJUTHKHU B cepe moarotoBku padounx kaapos u 1O MwunOOpHAyKH
Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE MPUMEPHON MpOTrpaMMbI 00IIe00pa30BaATETLHON YICOHOM JUCIUTIIIMHBI « X UMHUSI
Ui TIpopeccHoHaNIbHBIX 00pa30BaTeNbHbIX OpraHU3alli, peKkoMeH10BaHHONH DenepalibHbIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM  yupexkjaeHueMm «DenepalbHblii HMHCTUTYT Pa3BUTHS
obpazoBanus (PI'AY «DHPO») B kauecTBe NPUMEPHOW MPOrpamMMbl IS PeaTH3aluu
OCHOBHOI mpodeccroHanbHol obOpa3zoBaTenbHOi mporpamMMbl CIIO Ha 6a3e OCHOBHOTO
o0miero o0pa3oBaHus ¢ TOMyYEHUEM CpeaHero obmiero oopaszoBanus. [Ipotokon Ne 3 ot 21
utonst 2015r. Peructpanmonnsiii Homep pereH3uu 385 ot 23 utons 2015r. ®I'AY «DUPO»;

— ¢ yuerom TtpeboBanmii PI'OC cpemHero mnpodecCHOHAIBHOTO 00pa3oBaHUS W PO
po¢eCCHOHAIIBHOTO 00pa30BaHUs;

- c yderom IlpumepHoii OCHOBHOW 00pa3oBaTenbHON NPOrpaMMBbl CpeIHEro OOIIero
oOpa3oBaHMs, OJOOPEHHON pelieHreM (eIepalbHOTO yU4eOHO-METOIUIECKOTO0 00beTUHEHHS
1o o01eMy odpazoBanuto (MpoTokoi oT 28 urons 2016 1. Ne 2/16-3).

Copep:xaHue MporpaMMbl «XUMUS» HAMIPABJICHO Ha IOCTHXKEHUE CIIEAYIOMINX 1eJIei:

- (dbopmMupoBaHKEe y 00YJaIONIMXCS YMEHHS OLEHUBATH 3HAYMMOCTh XUMHUECKOTO 3HAHUS IS
Ka)KJIOTO YEJIOBEKa;

- ¢dbopmHpoBaHUEe y 00yYarolUXcs LEJIOCTHOIO MHPEICTABICHHUS O MHUPE U POJIM XUMHUH B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHHS OOBSICHITh OOBEKTHI
U TIPOLECCHI OKPYKAKOLIEH JIEHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH Cpefibl, — HCIOIB3YS ISl 3TOT0 XUMUYECKHE 3HAHMUS;

—  pa3BUTHE y OOYYalOIIUXCsS YMEHHU pa3nuyarb (PakThl U OICHKH, CPaBHHBATH OIICHOYHBIC
BBIBOJIbI, BHJIETh MX CBSA3b C KPUTEPUSMH OLEHOK U CBA3b KPUTEPUEB C OIpPE/IEICHHOM
CUCTEMOMH IIeHHOCTEH, POopMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

—  npuoOpereHHe O0OydYaIOUIMMHUCSA OIBITa PAa3HOOOPAa3HOM JEATENbHOCTH, T[O3HAHUA W
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAIbHOE 3HAUEHHUE TSI Pa3IMYHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHHS MPOOJIEM, TPUHATHUS PEIICHUH, TONCKa, aHaIn3a 1
o0paboTku  wHPOpMAIMK, KOMMYHUKATUBHBIX  HAaBBHIKOB,  HABBIKOB  H3MEPEHHIA,
COTPY/JHHYECTBA, 0€30MaCHOT0 0OpaIleHHs C BEIIECTBAMH B TIOBCEAHEBHOM KU3HN).

B nporpamMmy BKIIOUEHO COJiepKaHUE, HANpaBJIeHHOE HAa (OPMHUPOBAHUE Yy OOYYAIOLIUXCS
KOMIIETEHITHH, HEOOXOAUMBIX I KadecTBeHHOro ocBoenus IIIICC3 Ha 6a3e 0CHOBHOro oOIIero
00pa3oBaHMs C OJTYYEHHUEM CPEIHETO 001Iero 0opa3oBaHusl.

B nmanHoii paboueil mporpamMme NpeacTaBieHbl: 00IIas XapaKTepUCTHKa U MECTO Yy4eOHOI
JTUCHUIUTAHBL, PE3YyNbTaThl OOY4YeHHs, TEMAaTHMYECKUHA TUIaH | COJEp)KaHHWE C TepeyHeM
MPAKTUYECKUX paboT, TEMATUKONH CaMOCTOSITEIbHOW pabOThl, AKTUBHBIE U UHTEPAKTUBHBIE (HOPMBI
NPOBEICHUSI 3aHATHH, yueOHO-METOIMYECKOe M  MaTepUalbHO-TEXHHYECKOoe oOecreueHue
00pa30BaTeNbHON e TEIbHOCTH.



2 OBIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUITTINHBI
«XHUMUSA»

XuMHsL — 3TO HayKa O BELIECTBaX, UX COCTaBE U CTPOCHMH, CBOMCTBAX M IPEBpAILEHUSX,
3HAUYEHUU XUMHUYECKHX BEIIECTB, MATEpUajIOB U IPOLECCOB B IPAKTUYECKOW JEATEIBHOCTH
YeJI0BEKA.

Copepxanne 001e00pa3oBaTeIbHON y4eOHON MUCHMIUIUHBI «XUMUS» HANpaBlIeHO Ha
YCBOEHHE O0YYarOLIMMHCA OCHOBHBIX MOHSITHH, 3aKOHOB U TEOPUH XMMUH; OBJIAJICHUE YMEHUSIMU
HAOII0AaTh XUMHUYECKHUE SBJICHUS, TPOBOJIUTh XUMHUUECKHNA 3KCIIEPUMEHT, MPOU3BOJUTH PACUEThI
Ha OCHOBE XMUMHUYECKUX (POpPMyYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKLIMH.

B mporuecce u3ydeHuss XUMUM y OO0YYaIOIUXCsl Pa3BUBAIOTCS MMO3HABATEIbHBIE UHTEPECH U
MHTEJUIEKTyaJIbHbIE CIHOCOOHOCTH, NOTPEOHOCTH B CaMOCTOSATEIBHOM NPUOOPETEHUH 3HAaHUM IO
XMMHU B COOTBETCTBUH C BO3HUKAIOUIMMH JKU3HECHHBIMH MPOOJIEMaMH, BOCIIUTHIBAECTCSI OEpeKHOE
OTHOILICHMS K IPUPOJIE, IOHUMaHKUE 3/I0pOBOro 00pasa >KU3HHU, HEOOXOIUMOCTH MPELyNPEKACHUSA
SIBJIGHUH, HAHOCSIIIMX BpEJl 3J0POBBIO U OKPYKAIOILEH Cpefe.

OHM OCBaMBalOT NMPUEMbI TPAMOTHOI'0, 0€30IIaCHOT0 MCIOJIb30BAHUS XUMUYECKUX BEILECTB U
MaTepUajoB, IPUMEHSIEMbIX B OBITY, CEJILCKOM X031 CTBE U Ha IIPOU3BOJICTBE.

IIpu cTpyKTYpUpPOBAaHUHU COAEP)KaHUS 00Ie00pa30BaTENbHON Y4eOHON IUCHUIUIMHBI s
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPTaHW3alMid, pPEATH3YIOIMHUX  00pa30BaTEIbHYIO
porpamMMmy cpeasero oouero oopazoBanus B npenenax ocsoenuss OIIOIT CIIO Ha 6a3e 0CHOBHOTO
obmero 0o0pa3oBaHMA, YYHUTHIBaJaCh OOBEKTHBHAS pPEATBHOCTb — HEOONBIIOW O00BEM YacoB,
OTHYUICHHbIX Ha M3y4YeHHE XHMHUU U CTPEMJICHHE MAaKCHMAaJbHO COOTBETCTBOBATH HJAEAM
pa3BuBaromiero odydenus. Iloaromy Teopernyeckrue BONPOCH MAKCUMAJIbHO CMEILEHbl K Hadaly
M3y4YeHUs JUCLHUIUIMHBL, C TEM YTOOBI MOCIEAYIOINN (paKTHUECKUI MaTepuall paccMaTpUBaJICs Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanuzanus neAyKTHUBHOIO IMOJAXOAAa K M3YYEHUIO XHMHUHM CHOCOOCTBYET PAa3BUTHUIO TaKHX
JIOTUYECKUX Olepalyii MBIIUIEHUS, KaK aHajlu3 M CUHTe3, 0000IIeHWe W KOHKpPETU3allus,
CpaBHEHME U aHAJOIHs, CUCTeMaTU3alus U KJIacCUpUKaIUS U JIp.

N3ydyenne xumMuu B Npo@eccHOHAIBbHBIX 00pa30BaTeNIbHBIX OPraHU3alMsX, PEAU3YIOIINX
o0pa3zoBaTeNnbHYIO porpaMMy cpesHero oduiero oopazoBanus B npenenax ocsoenus OIIOIT CIIO
Ha 0a3e OCHOBHOTO oO1Iero o0pa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT HPOQUIIS
npo¢ecCHOHATLHOTO 00pa30BaHus. DTO BBIPAXKAETCS B COAECPIKAHUM 00yUYeHHsI, KOJTMUECTBE YacoB,
BBIIETISIEMBIX HA U3YYE€HUE OTIEJIbHBIX TEM IMPOrpaMMbl, TNyOWHE MX OCBOEHHS O0Yy4arolIMMHUCH,
o0beMe U XapakTepe MPAaKTUYECKUX 3aHATUH, BUAAX BHEAYAUTOPHOH CaMOCTOSATENIbHOW paboThI
CTYJCHTOB.

IIpu ocBoennu mnpodeccuit CIIO u cneumansHocteit CIIO TexHmyeckoro mpoduis
npodeccnoHanbHOT0 00pa3oBaHUs XUMHUS U3ydaercs Oosiee yriyOaeHHO Kak npoduiibHas ydeOHas
JTMCLUIUINHA.

B mporuecce m3ydeHHs] XMMHHM TEOPETHYECKHE CBEACHUS JOMOJIHSIOTCS JIEMOHCTpAIUsIMU,
7a00paTOPHBIMHM  OIBITAMH W MPAKTHUYECKUMM 3aHATUAMU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHUYECKOMY JKcrepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTH (OPMHUPOBATH y OOyYarOUIUXCS
CrelMalbHbIe NMPEIMETHbIE YMEHHs: paboTaTh C BELIECTBAMH, BBINOJHATH MPOCThIE XMMUYECKHE
OTBITHl, YYUTh O€30MaCHOMY M SKOJOTHYECKHM TIPaMOTHOMY OOpaIeHUI0 C BEIIECTBAMU,
MaTepHajaMH U IpolieccaMu B OBITY U Ha IPOM3BOJICTBE.

Jlnst opraHM3anid BHEAYAUTOPHON CaMOCTOSTEIBLHON paOOThI CTYIEHTOB, OBJIAJIEBAIOIINX
npodeccusasmu CIIO u cnemmansHocTsiMu CIIO TexHuyeckoro mpopuis MmpodheccHoHaTbHOTO
oOpa3oBaHMsl, MpeACTaBIeH MPUMEPHBIN MepeueHb pedepaToB (AOKIAIOB), HHAWBHIYATbHBIX
IIPOEKTOB.

B mpouecce m3zydyeHuss XuMUM BaXHO (popMHpoBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTb
oOyvaromuxcs. [loaromy mpu  OpraHu3allMd  CaMOCTOATENBbHOH  paboOThl  HEOOXOJIUMO
aKLEHTUPOBAaTh BHUMAaHUE OOYyYaloIMXCsd Ha IOUCKEe HH(POpPMALUU B CPEACTBaX MAacCMENua,



WutepHere, y4eOHOW W CHENMalIbHOM JUTEpaType C COOTBETCTBYIOIIUM O(QOpPMICHHEM
IIPEICTAaBICHUEM PE3YIbTATOB.

PaGouas nporpamma y4eOHOM AUCHUIUIMHBI COCTOUT U3 2 pa3JieoB:

1. Heopranuueckas XuMus.

2.  Opranuueckas XuMusl.

[lpy wW3y4YeHHWH JUCHMIUIMHBI «XHUMHUS HCHOJB3YIOTCS COBPEMEHHBIC IeIaroruyecKu
TEXHOJIOTUU. YciloBUEeM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIUH M YHHUBEPCAIbHBIX Y4YEOHBIX
JEeWCTBUI sBiETCS OOy4YeHHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO IMOAXoAa (Ipeanojaraet
aKTUBHOCTHh OOY4YaroIMXcCs, KOTJa 3HAHUE He IepelaeTcss B TOTOBOM BHJIE, & CTPOUTCS CaMUMHU
Oo0y4aroIMMHUCS B TMPOLECCe WX I03HABATEIbHOM JEATEILHOCTU: WIPOBasi JEATEIbHOCTH;
MPOEKTHAasA JESATEeNIbHOCTh; MpoOjeMHOe oOyueHue; oOydeHHe B IUalore; CUCTEMa BOIIPOCOB U
3aJJaHui, OpraHM3auusi pPeQEeKCUBHOW NEATENPHOCTH; CO3/IaHUE CHUTYyalluid, HAIpaBJICHHBIX Ha
UH(OPMAIIMOHHBIN TTOKCK; CO3/IaHUEe CUTYyaIlK BbIOOpa U T.1.). Hanbonee menecooOpa3Hbie BHUIIbI
3aHATHI: KOMOMHHUPOBAHHBIE YPOKH, IMPAKTHUYECKUE 3aHATHS, CEMHUHApHI, 3a4€Thl, JIUCKYCCHUH,
KOHCYJIbTAIIHH.

CamocrosiTenpbHass paboTa BBHIMONHACTCS OOYYAIOMIMMHUCS BO BHEAYIUTOPHOE BpEMs IO
3aJJaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE MpernojaBareis, HO 0e3 ero HemocpeACTBEHHOIO
yuactust. KOHTpOJb BBIOJHEHUS CAMOCTOSITENIBHOW PAa0OThI OCYIIECTBISAECTCS B TNPHUCYTCTBUU
oOyuaromuxcsi (B paMKax ayJIuTOPHBIX 3aHATHI) win 0e3 ydyactus oOywaromierocs. [Iporpamma
YUUTBIBAET HEOOXOJMMOCTh pa3BUTHS Yy OOYYalOIIUXCs KOMIIETEHTHOCTH B  00JacTu
UCIIONIb30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMM ¥  HCCIEI0BaTEeNbCKUX
HaBBIKOB. /{751 3TOr0 B KadecTBE 3aJaHUN CaMOCTOSTENLHOW pabOTHI MPETyCMOTPEH TOUCK M
aHanu3 wuHpopmauun B HMHTepHeTe, pa3pabOTKa WHAMBHAYAJIBHOTO TMPOEKTa W CO3JaHUE
KOMITBIOTEPHOH MPE3EeHTALINH.

OreHKa KavyecTBa OCBOCHHS YYeOHOW MUCIMIUIMHBI OCYIIECTBISIETCS B MPOIECCe TEKYIIETO
KOHTPOJISl U TPOMEKYTOUHOM aTTeCTaIUH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCA B (OPME. YCTHOTO ONpOCa, TECTUPOBAHUS,
KOHTPOJIbHBIX pabOT, OLIEHKH BBINOJHEHUS MPAaKTUYECKHX pPaboOT, 3aJaHui CaMOCTOSATEIIbHON
paboTHI.

Ilo 3aBeprieHMH u3y4eHHs Y4EOHON AUCHMIUIMHBI «XHUMHUS» oOOydarouiuecs CHAIOT
g depeHIIMPOBaHHBIN 3a4€T BO 2 CEMECTPE.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

YyeOHass auCHUIUIMHA «XUMHS» SBISICTCS  y4eOHBIM MPEAMETOM U3  00s3aTeabHOU
npeameTHou oonmactu «EctectBennbie Hayku» OI'OC cpennero o6mero oopa3oBaHus.

[Tpu peanuzanuu 006pa3zoBaTENBLHON MPOrPAMMEBI CPEIHET0 00IIero 0Opa3oBaHus B Mpeaeiiax
ocBoerus [IIICC3 nHa 06a3e OCHOBHOro oOIIero oOpa3oBaHUs Yy4eOHAs IUCHUIUIMHA «XHUMHSI
u3ydaercs B 00IIeo0pa3oBaTeIbHOM ILHUKIE y4eOHOTrOo IUIaHa C TOJMYYCHHEM CpeIHero oOmiero
oOpa3oBaHus.

[Ipy ocBOGHHMH CHENHMATBLHOCTEH TEXHUYECKOro mpoduiis ydeOHas AUCHUTLIMHA «XUMUS
n3ydyaeTcsl Kak 0a3oBas yuyeOHas MUCHUILIMHA B oObeMe 117 vacoB, B TOM 4mclie 00s3aTeIbHOM
yueOHO# Harpy3ku 78 yacoB (66 yacoB — TeopeTHuecKoro o0y4deHus u 12 4acoB — MPaKTHYECKOTO
oOy4eHwus).

OcBoeHNE HOBOTO COJACPIKAHUS OCYIIECTBIISIETCS C OTIOPON HAa MEXIPEIMETHBIC CBS3HU C
nucuurnHaMu «Pusnkay, «Matematukay, «buonorus», « JKOJIOTUSI».

3HaHMs, YMEHUS U HABBIKH, TIOJYYCHHBIC CTYICHTAMU IIPH OCBOSHUU 00IIe00pa30BaTeIbHOM
y4eOHOU AMCHUILTHHBI «XUMHUS» YIIIYONSIOTCA U PACHIMPSAIOTCS B MPOLECCe U3YYEHHS Y4eOHBIX
JUCIUIUIAH MPOrPaMMBI TIOJITOTOBKU CIICIIMATIMCTOB CPEIHEr0 3BEHA IMKIIA MAaTCPUAIOBEIACHHE,
0€301MacHOCTb KU3HEEATEILHOCTH.



4 PE3YJBTATBHI OCBOEHUS YUEBHOM IUCIUTILINHBI

OcBoeHne cojaepkaHusi Y4eOHOW ITUCHUIUIMHBI «XHMHs» OO0CECIeUnBaeT JTOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaToB:

® JIUYHOCMHBIX:

- YyBCTBO TI'OPAOCTH M YBaXXEHUS K HUCTOPUM, U JOCTHKCHHUSAM OTEYECTBEHHOM XUMHUYECKOH
HAYKW; XUMHYECKH TPAMOTHOE MOBE/ICHUE B MPO(EeCCHOHAIBHOM NESTEILHOCTH U B OBITY IIPU
o0pallleHnu ¢ XMMUYECKHMHU BEIIeCTBAaMM, MaTepHajaMH U IIpolieccaMy;

- TOTOBHOCTb K TPOJODKEHHIO 00pa3oBaHWs M TOBBINICHUS KBadH(UKAIUKW B W30paHHON
npoeCCUOHATBHON ~ ACATENbHOCTH W OOBEKTHMBHOE OCO3HAHHME POJM  XUMHYECKHX
KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIIOIb30BATh JOCTHKEHUS COBPEMEHHOM XHMMHMYECKOM HAyKU M XMUMHYECKUX
TEXHOJIOTUIM JJIl TOBBIIMIEHHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOI'O DPAa3BUTHUS B BBIOPAaHHOM
poeCcCUOHATILHON EATEIbHOCTH.

® _memanpeomMemHbvix.

— WCIIONB30BAaHUE  PA3MYHBIX BUJOB IIO3HABATEIBLHOW  JICSITEIIBHOCTU W OCHOBHBIX
MHTEJUICKTYAJIbHBIX Olepanuil (ITOCTaHOBKHU 3ajauu, (pOpMyJIMpOBaHUS THUIOTE3, aHAIU3a U
CHUHTE3a, CpaBHEHUS, OO0OOIICHMsS, CUCTEMATH3AIMH, BBISIBICHHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IOMCKA aHAIOTOB, (POPMYIMPOBAHUS BHIBOJIOB) ISl PEIICHHS MTOCTABICHHOW 3a/1a4H,
MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAaHUA (HAOMIOJIEHUS, HAYYHOTO HKCIEPUMEHTA) s
M3Yy4YEHUs PA3JIMYHBIX CTOPOH XMUMHUYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HE0OXOIMMOCTD CTAIIKUBATHCS B MPOQPECCUOHANBHOM cdepe;

- WCIOJIb30BAHNE PA3ITUYHBIX UCTOYHHUKOB JUIS TIOMYUYCHHS XUMUYEeCKOW HH(popMammu, yMeHue
OIICHUTh €€ JOCTOBEPHOCTH I JOCTIKEHHSI XOPOIINX PE3YNbTaTOB B MPOdhecCHOHATHLHOMN
cdepe.
®  nNpeoMemHbvIxX:

- c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MECTe XUMHUH B COBPEMEHHOW Hay4YHO! KapTHUHE MHpA;
MOHMUMAaHUE POJM XUMHUHU B (OPMHUPOBAHUU KPyrozopa U (YHKIMOHATBHOW TPaMOTHOCTH
YEJIOBEKA JIUIS PEIICHUS IPAKTUYECKUX 3a]1a4;

- BIIQJICHHE OCHOBOIOJIATAIOIIMMHA XUMHUYECKUMH TIOHATHUSMH, TEOPUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOJIOTHEN U CUMBOJIHKOI;

- BIIQJICHHEC OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUS, HCIOJIB3YEeMbIMA B XUMUH:
HaOJIIOJICHUEM, OIMCAaHUEeM, W3MEPEHHUEM, OJKCIIEPUMEHTOM; YMeHHe oOpadaThiBaTh,
OOBSICHATH PE3yAbTATHI IPOBEICHHBIX OMBITOB M J€TaTh BHIBOJbI, TOTOBHOCTH U CIOCOOHOCTh
MPUMEHSITh METOJIbI TIO3HAHUS TIPH PEIICHUN PAKTHYECKUX 3a/1a4;

— c(hOpPMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OIICHKH M MPOHW3BOAUTH PACUETHI MO
XUMHYECKUM (pOopMysIaM U ypaBHEHUSIM;

- BIIQJICHUE TTPABUJIAMHU TEXHUKH O€30MaCHOCTH TPU UCTIOIh30BAHUHA XUMHUYECKHUX BEIIECTB;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3HMIIMKM IO OTHOMIEHUIO K XUMHUYECKOW HH(OpMAIIHH,
MOJIy4aeMOU U3 pa3HBIX HCTOUYHUKOB;

- JUTsT 00YYaIOMIUXCS C OTPAaHWMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS OBJIAJICHUE OCHOBHBIMH
JOCTYITHBIMH METOJ[aMH HaYYIHOTO TIO3HAHWS;



5 TEMATUYECKUM IJIAH

Bua yueOHo# padoThl: KOJIM4YECTBO YACOB

Oobsi3aTesibHAs
Makcumasb- ayauTopHasi yueOHast
HOe HArpy3ka Bueayauropuasi
Coaep:xanue 00y4yeHust KOJIMYeCTBO Bcero B T.4. caMoCTOATeNbHAsA
4yacoB MPAKTHYECKHUX pa6ora
3aHATUH 1
J1a00paTOpPHBIX
3aHATHH

BBenenue 2 2
Pasznen 1 O0mas u S7 40 6 17
HeOpraHu4vecKasi XuMusi
Tema 1.1 OcHOBHBIE TOHSTHS U 6 4 9
3aKOHBI XUMHUU
Tema 1.2 [lepuoanueckuii 3aKoH
U TIEpUOANYECKasl CUCTEMA 6 4 9 2
. M.Menneneesa. Ctpoenue
aToMa
Tema 1.3 CtpoeHue BemiecTsa.

4 2 2
XuUMUYeCKas CBSI3b.
Tema 1.4 Bona. PacTBopbl.
DNeKTpoNIuTHYECKast 16 12 2 4
JUCCOIUAITUS
Tema 1.5 Knaccudukarus
HEOPTaHUYECKUX COCTUHEHUH H 9 6 3
HX CBOMCTBA
Tema 1.6 Xumuueckue peaxiuu 8 6 2 2
Tema 1.7 MeTayutel 1 HEMETAIUTBI 8 6 2
Pa3znen 2 Opranuyeckasi XuMus 58 36 6 22
Tema 2.1 OcHOBHBIE TOHATHS
OpPraHUYECKON XUMUU U TEOpHs 6 9 4
CTPOCHHS OPTaHUICCKUX
COEAMHEHUI
Tema 2.2 YreBo10pOIBI U UX 16 12 2 4
MIPUPOIHBIE HCTOUHUKH
Tema 2.3 Kucnopoicoepxaniue 20 1 5 8
OpPraHUYECKHE BEIIECTBA
Tema 2.4 A3zoTcoepxaniiue
OpraHUYeCcKUe COeTMHEHUSI. 14 8 2 6
[Tonumepsl.
Wrorosoe 3anstue 2 2
Bcero 117 78 12 39

IIpome:kyTouHasi arTrecTanus B popMme 1uddepeHIUPOBAHHOIO 324€Ta BO 2 ceMecTpe




6 COJIEP)KAHUE YYEBHOM JJUCHUILIAHBI
BBEJEHUE

BxomHoit koHTponb. MHCTpYKTHUBHBIH 0030p coaepkaHUsl Y4eOHOH JUCHMIUIMHBI U
3HAKOMCTBO OOYYaIOIIUXCSI C OCHOBHBIMU YCIIOBUSIMU U TPEOOBaHUSIMU K OCBOCHUIO MPOTPaMMBbI,
pa3paboTke MHIUBUAYATLHOTO IPOCKTA.

Hayunble MeTObI MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHUI. PoJib sKkciepuMeHnTa u Teopuun
B XUMHU. MoJenTupoBaHue XMMUYECKHX MPOIECCOB. 3HAUEHUE XUMHUH MPH OCBOCHUHU Ipodeccuit
CIIO u cnenmanprOcTel CIIO Texarueckoro npoduiis npodecCuOHAIBHOTO0 00pa30BaHuUs.

Pazgen 1
OBIIAS U HEOPTAHUYECKASA XUMUSA

Tema 1.1 OcHOBHBIC MOHATHA U 32AKOHbI XUMHUU

Cooepotcanue yueonozo mamepuana no meme 1.1.

OcHoBHbIe OHATHS XUMHH. BemectBo. AToM. Mosekyna. XUMUYECKUN 371E€MEHT.

Asnorponusi. IIpocteie U clnokHBIE BellecTBa. KauyeCTBEHHBIM M KOJWYECTBEHHBIM COCTAB
BellecTB. XUMUYeckue 3HaKu U (opmynbl. OTHOCUTEIbHBIE aTOMHAsi M MOJICKYJISIpHAs MAaccChl.
KonnuecTBo BemecTsa.

OcHoBHbIE 3aKOHbl XUMHUHU. CTexmomeTpus. 3aKOH COXPAaHEHHMsS MacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTABa BEIIECTB MOJICKYJIAPHOM CTPYKTYpPHI. 3aKOH ABOTAJIpO U CIEACTBUS U3 HETO.

PacueTHble 3a7aun Ha HAXOXACHHE OTHOCUTEIBHOM MOJEKYJISIPHOM MAacChl, OINpPEAEIICHHUE
MAccoBotl 00U XUMUHECKUX DTIEMEHMO8 8 CIIONCHOM eujecmee.

JdemoHcTpamum:

Mopenu aToMOB XUMHUYECKUX JIEMEHTOB.

Komnnexkuust mpocThIX U CIIOKHBIX BELIECTB.

Hexkotopsie BemecTBa KOJIM4e€CTBOM 1 MOJIB.

Monens MOJSIpHOTO 00BheMa ra3oB.

Annorponus ¢pocdopa, oyiosa.

CamocrosiTesibHAsA padoTa: penieHue, COCTaBJIEHUE THUIOBBIX 3a7ad: pacyeTbl 10
XUMUYECKUM (POpPMYJIaM U YpaBHEHHUSM PEaKIIHil.

Tema 1.2 Ilepuonnyeckmnii 3axoH u nepuoauyeckas cucrema JI.M1.Mengeneesa. CtpoeHue aroma

Cooepircanue yueonozo mamepuana no meme 1.2.

Otkpeitue .M. Menneneesim Ilepuonnyeckoro 3akoHa. Ilepuoanueckuii 3akoH B
dbopmynuposke J1.1. Menneneesa.

[lepuonnueckass TabnMiIa XUMHUYECKUX  DJIEMEHTOB — Tpauueckoe  OTOoOpaskeHHe
nepuoandeckoro 3akoHa. CTpyKTypa NEpPHOIWYECKOW TaOMUIBI: MEepuoabl (Majbie W OONbBIIHE),
rpymisl (TaaBHas U MOOOYHAs).

AToM— cioxHas yactuna. SAapo (MpoTOHBI U HEUTPOHBI) U ANEKTPOHHAs 00o0uka. M30TomBb!.
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MepruooB. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX O0OJIOUYEK AaTOMOB JJIEMEHTOB OOJBIINX MEPUOA0B (IEPEXOJHBIX JJIEMEHTOB).
[TonsiTue 06 opOuTansx. S-, p- u d-opOuTanu. DNEKTPOHHbIE KOHOUTYpAIIMH aTOMOB XMMUYECKUX
3JIEMEHTOB.

CoBpemenHas (HopMyTUPOBKA NEPUOTUUYECKOr0 3aKOHA. 3HAYCHHE TIEPUOIUUECKOT0 3aKOHA U
IIEPUOIUYECKON CUCTEMBbl XMMHUYeCKMX 3yeMeHTOB JI.JMI. MeHnneneeBa miig pa3BUTHS HAyKH M
ITOHMMAaHHs XUMHUYECKON KapTHHBI MUpA.
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IIpaktuuyeckas padora Ne 1. CocraBieHue >JIEKTPOHHBIX U 3JIEKTPOHHO-TPaUUECKUX
GopMyT XUMHUYECKUX 3JIEMEHTOB. XapaKTEpUCTHKA 3JIEMEHTOB C YYETOM MECTOHAXOXJEHHs B
IIEPUOIUYECKON CUCTEME.

CaMocTosiTe1bHAsi paGoTa: BBHINOJIHEHUE YIPAXXHEHUH, COCTABIEHHUE TECTOBBIX BOIIPOCOB
no Teme: «JJEKTPOHHbIE M Tpaduueckue (HOpMyJbl CTPOSHHS AIEKTPOHHBIX 000JIOYEK aTOMOB
3JIEMEHTOB B HEBO30YXJAEHHOM M BO30YXIEHHOM cOCTOsHUU. [IporHosmpoBaHMe XUMHYECKHX
CBOMCTB 2JIEMEHTOBY.

CocraneHre KOHCIIEKTa 10 TeMe: BiinsiHue XMMU4ecKkoil CBs3M Ha CBOMCTBA COCITMHEHU.

Tema 1.3 CTtpoenne BemecTsa. XuMU4ecKasi CBA3b

Cooepoicanue yueonozo mamepuana no meme 1.3.

Honnas xumuueckasi cBsizb. Katnonsl, mx oOpa3oBaHue W3 aTOMOB B pe3yibTaTe Ipoliecca
OKHCIICHHMA. AHMOHBI, MX OOpa3oBaHME W3 aTOMOB B pe3yJbTaTe Ipolecca BOCCTAHOBJIECHHUS.
HonHast cBfi3b, Kak CBA3b MEXJIy KaTHOHaMH W aHUOHAMM 3@ CYET 3JIEKTPOCTaTHYECKOIo
nputsbkeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HaKY 3apsja, HATMYUIO THAPATHONH 0OOJIOUKH.
HNonnsle kpuctainuueckue perieTkd. CBONCTBA BEIIECTB C MOHHBIM THIIOM KPHUCTaNIMYECKOU
PEILIETKH.

KoBanentHnas xumuueckas cBs3b. Mexanusm oOpa3oBaHUsI KOBAJIEHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENLHOCT. KOBaNeHTHBIE MONIAPHAs U HETIOJIIPHAS CBA3H.
KpaTHocTh KOBasieHTHOH CcBsi3U. MoJieKyIsipHbIe U aTOMHbIE KpUCTAJUIMUecKue pemeTku. CBolcTBa
BELIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAITIMYECKUMHU PEILIETKAMH.

Mertannnueckast cBsi3b. Merauinueckass KpUCTaJUIMUECKas pelieTka M MeTaindyecKas
XuMHueckas cBa3b. Gusnueckue cBOMCTBA METAJLIOB.

ArperaTHple COCTOSHHS BEIIECTB M BOJOPOJHAs CBS3b. TBepiaoe, *KHUIKOE M razoodpaszHoe
cocTosiHUA BellecTs. Ilepexon BemecTBa U3 OTHOTO arperaTHOro COCTOAHUA B ipyroe. Bonopoanas
CBSI3b.

Yucteie BemectBa U cMmecu. IloHsthe o cmecu BeniecTB. ['OMOreHHBIE M T'€TEPOrCHHbBIE
cmecu. CoctaB cmeceil: oObeMHass W MaccoBas JIOJIM KOMIIOHEHTOB CMECH, MaccoBas J0Js
IIPUMECEH.

[lonstue o gucnepcHoit cucteme. JlucmepcHas ¢aza u JAWCIEPCHOHHAs —cpefa.
Knaccudukanus nucnepcHbix cucteM. [IoHsATHE 0 KOJIIIOMAHBIX CHCTEMAX.

CamocrosiTesibHAsE padoTa: BBINOJIHEHUE YINPAKHEHUH [0 COCTaBICHHIO XHMHUYECKHUX
(bopMys1 coeTMHEHUH B COOTBETCTBUU CO CTETIEHBIO OKUCICHUS XUMUYECKUX JIEMEHTOB.

Omnpenenenye CTENEHU OKUCIEHUSI 10 XUMUYECKON (hopmyIie.

Tema 1.4 Bona. PacTBopbl. DjIeKTPOIUTHYECKAS JUCCONUALIMS

Cooepotcanue yueonozo mamepuana no meme 1.4.

Boga xak pactBopurens. PactBopuMocTs BemiecTB. HachllieHHBIE, HEHACBILICHHBIE,
MEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B, KUAKOCTEH M TBEPIBIX BELIECTB
OT Pa3IUYHBIX (PaKTOPOB.

MaccoBast 10711 pACTBOPEHHOT'O BEIIECTBA.

DNEeKTPOIUTHl U HEDJEKTPOJIUTHL.  DJIEKTPOJIMTHYECKass —Jauccouuanus. MexaHU3Mbl
ANEKTPOJIUTUYECKON TUCCOLMAIMU JJIi BEUIECTB C pPa3jIMYHbIMH THUIIAMH XHMHUYECKOH CBS3H.
I'uapaTtupoBaHHble M HETUAPATHPOBAaHHBIE HMOHBI. CTENEHb SJIEKTPOJUTHUYECKOW JHUCCOLMAIIHH.
CunpHple u cnalOble 3JEKTPOJIUTH. (OCHOBHBIE TOJOXKEHUS TEOPUH  DIEKTPOIUTHUECKON
aucconuanyu. Kuciorsl, OCHOBaHMS M COJIN KaK JIEKTPOJIMTHI.

JleMOHCTpanusi pacTBOPUMOCTH caxapa B BOJIE MPU PA3IUYHON TeMIepaType.

JlaGopaTtopunas padora Ne 1. Peakium noHHoro obmeHna. VcmblTaHMe pacTBOPOB CoJIei
MH/IUKATOPaMH.
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CamocrosiTesibHast padoTa: BBIIIOJHEHUE YIPAKHEHUH, pelleHne 3a1a4 1o teMe «PacueTsl
JUIS IPUTOTOBJIEHUS PAaCTBOPOB 3aJJaHHOW KOHIIEHTPAILMHU WM pa30aBieHUEM KOHIIEHTPUPOBAHHBIX
pacTBOpOB BOJ10I». CocTaBlieHHE YpaBHEHUN TUCCOIIMAIIUN KUCTIOT, OCHOBAHUMN U COJIEH B BOJHBIX
pactBopax. CocTaBiieHHE ypaBHEHUIN TUIIOBBIX 3a/IaHUM, TECTOBBIX 3aJaHUI JJIs HallUCAHUS
peakiuii H'OHHOro 0OMEHa B MOJICKYJISIPHOM M MOHHOHM (opMax.

Tema 1.5 Kinaccnpuxanmus HeopraHnyecKux coelMHEHNH U UX CBOICTBA

Cooepotcanue yueonozo mamepuana no meme 1.5.

KucnoTel Kak aJIEKTPOJIUTHI, UX KJIACCH(PHUKALMS 1O Pa3IMYHBIM IMPU3HAKAM. XHUMHYECKUE
CBOWCTBA KHUCIOT B CBETE€ TEOPUH DIIEKTPOIUTHYECKON muccormanuu. OcCoOCHHOCTH
B3aUMOJICCTBUSI KOHLICHTPUPOBAHHON CEPHOM W a30THOM KHUCIOT ¢ MeTaiaMd. OCHOBHBIE
CHOCOOBI TIOTYYESHUS KUCIIOTHI.

OcHoOBaHUS KakK 3JEKTPOJUTHI, UX KJIAaCCU(PHUKAIIUS 110 PA3IUYHBIM MMPU3HAKAM. XHUMHUYECKUE
CBOWCTBa OCHOBaHMH B CBETE TEOPUH DJIEKTPOJMTHUUECKOW Jucconuanuu. PaznoskeHnue
HEPACTBOPHUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CLIOCOOBI MOTYYCHHS] OCHOBAHHIA.

Comnm kak snexktposutbl. Conu cpeHue, KUCIbIe U OCHOBHBIE. XUMHUYECKHU CBOMCTBA COJICH B
CBETE TEOPUHU ANEKTPOIUTHYECKOM qucconuanuu. CrocoObl MOTyYeHHs CONEH.

I'mpponus cosent.

Coneobpazyronie U HecolieoOpasywomue okcuasl. OCHOBHBIE, aM(OTEpHBIE U KHCIOTHBIE
OKCHUJIbI. 3aBUCHUMOCTb XapaKTepa OKCHJA OT CTEIEHH OKHCJICHHUS 00pa3yrolliero ero Merasia.
XUMHUYECKUE CBOWCTBA OKCUIOB. Ilonyuenne okcuaosB.

JemoncTpamust pactBopoB coseir - CuSO,4, NaCl. Okcumos - CuO, CaO. Kucmor — HCI,
H,SO,. OcuoBanuit — NaOH, Cu(OH),.

CamocTosiTeibHasi padoTa: cocraBieHHe (GOPMYN, Ha3BaHW, YPAaBHEHUH peaKIIHid,
XapaKTEepPU3YIOIINUX CBOMCTBA U CIIOCOOBI MOTYyYEHHUS! OKCHJIOB, OCHOBAHHI, KUCIIOT, COJICH.

Pemienne TectoBbIX 3amaHuii 1m0 Teme: «Kiacchl HEOPraHWYECKUX COCIMHEHUU.
I'eneTnueckas CBSI3b MEXKIY KIIACCAMH HEOPTAaHUYECKUX COCTUHEHUI.

Tema 1.6 Xumu4yeckue peakuuu

Cooepircanue yueonozo mamepuana no meme 1.6.

Knaccudpukanusa xumudeckux peakuuid. Peakiuu coequHeHMs, pa3fioKEHUs, 3aMelleHus,
obomena. Karamutuueckue peakuuu. OOpaTumble M HeoOpaTHUMble peakiuHu. ['OMOreHHble |
TETEPOreHHBIE PEeaKIMU. ODK30TEPMHUYECKHUE W DIHIOTEPMUUYECKHE peakiuu. TernoBoil 3ddekt
XUMHUYECKHUX peakuid. TepMOXMMHUECKHE yPaBHEHUS.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHus. OKHCIUTeNb U
BOCCTaHOBJIeHHE. BoccTaHoBUTENs U OKMCIeHHE. MEeTO 3JIEeKTPOHHOIO OanaHca Ui COCTaBICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

CkopocTh XMMHUECKUX peakuuid. [ToHsTHE 0 CKOPOCTH XMMMUYECKUX peakUuid. 3aBUCHMOCTb
CKOPOCTH XMMMUYECKHUX PEeaKIUil OT pa3iUyHbIX (DAKTOPOB: MPHUPOJBI PEATUPYIOLINX BEIIECTB, UX
KOHLIEHTPALUH, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIn3aTOPOB.

OObpatumocTh XUMUYeckux peakuuil. OOpaTuMble U HeoOpaTHMbIE peakIu. XUMHUECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JemoHncTpanus pactBopuMoctd Zn u MQ B comstHo#t kucnore. PactBoper FeCls, KNCS —
poxanun kanusi, KCl— kpucramind., KpaxMalbHBIA KISHCTEP.

IIpakTnueckas padora Ne 2. Pacuer ckopocTell XMMHMUYECKHUX pEaKIMi. YIpakHEeHHs Ha
cMmenieHne xumudeckoro pasHoBecusi. CoctaBienue OBP Mmeronom snexkTpoHHOro 6anasca.
Onpenenenne OKUCIUTENEH U BOCCTAHOBUTEIICH.

CamocrosiTesibHasE padoTa: COCTaBICHHE OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX pEaKLUM.
Pemenue ynpaxHeHUil Ha CKOPOCTh XUMHUYECKUX PEAKIIUN, XUMUUYECKOE PABHOBECHE.
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Tema 1.7 MeTaaabl 1 HEMETAJLIbI

Cooepotcanue yueonozo mamepuana no meme 1.7.

Mertannbl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpUCTAJIOB. DU3nUecKre CBONCTBA METaJLIOB.
Knaccuukanuss MeTaquioB 1O pa3iMYHBIM TpU3HAKaM. XHUMHYECKHE CBOHCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHU MeTauioB. MeTamioTepMusi.

OOmme crnocoObl momydeHus: MetaywioB. [lonstue o meramnypruu. Ilupomerammyprus,
TUIPOMETALTYPrHs U JeKTpoMeTainyprus. CIiiaBbl YepHbIE U IBETHBIE.

Hemeramnel. OcoOeHHOCTH CTpOeHHsT aroMoB. Hemeramnsl — TpoCTble  BEIIECTBA.
3aBUCUMOCTh CBOMCTB rajJloreHoOB OT UX mojoxkeHus B [lepuoanueckoii cucreme. OkucnuteabHbie U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB B 3aBUCHUMOCTHM OT MX IIOJIOXKEHHUS B pAAy
ANEKTPOOTPHUIIATETLHOCTH.

JeMoHcTpanus: KoyuieKuuii «MeTallibl U CIUIaBbl», MOJIEIN KPUCTAUNINYECKUX PEIIETOK.

CamocrosiTesibHAs padoTa: MOJArOTOBKA JOKJIaga Ha Temy: «l'eHeTndeckas CBSA3b MEXIY
KJIacCaMM HEOPraHWYECKUX COEIUHEHMiI». PerieHue, cocTaBieHHE TUIIOBBIX 3a/lay: pacyeThl I10
XUMHYECKUM (pOpMysiaM U ypaBHEHUSM PEaKIuil.

KonTtpoJuabnas paéora Nel.

Paznen 2
OPI'AHHNYECKAS XUMUSA

Tema 2.1 OcHOBHbBIE IOHATHSI OPrAaHUYECKOl XUMHH U TeOpHUsi
CTPOEHHS OPTAaHNYECKHX COeIMHEeHUI

Cooepircanue yueonozo mamepuana no meme 2.1.

IIpeamer opranmdyeckod xumuu. [IpuponHble, HUCKYCCTBEHHBIE M  CHUHTETHYECKHE
opraHuueckue Bemectsa. CpaBHEHNE OPTraHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.

BanenTHOCTE. XMMHYECKOE CTPOEHUE KaK IOPSAOK COCOUHEHUs aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopus crpoeHus: opranmdeckux coenuHennit A.M. ByrtnepoBa. OCHOBHBIEC TOJIOKEHUS
TEOPUH XMMHUYECKOTr0o cTpoeHus. M3omepus 1 n3omepsl. XuMudeckue GopMyiibl U MOAETH MOJIEKYJI
B OPraHUYECKON XHUMUU.

Knaccudukanuss opranndyeckux BemiecTB. Kiaccuukanus BellecTB 1O CTPOSHHUIO
YIJIEPOJAHOIO CKelleTa W HaJIW4MI0 (PyHKIMOHAIBHBIX rpynm. ['omonorn m romonorusa. Hauana
nomenkiarypsl IUPAC.

Knaccudukanus peakiuii B opraHndeckodl XUMuM. Peakuuu npucoequHeHus (TUAPUPOBaHMS,
rajJOreHUpOBaHUsl, TUAPOraJIOreHUpPOBaHUs, Tuaparaluu). Peakunu otmiersieHus (AeruapupoBaHus,
JEeTUAPOraloTeHUPOBaHuUs, Aeruaparanun). Peakuun 3amerienus. Peakuny n3oMepusanum.

CamocrosiTesibHas padora:

1 Cocragienrie GopMyIl M Ha3BaHUN OPTraHUIECKUX COSTMHEHHH B COOTBETCTBUH C HOMEHKJIATYPOH.
2. CocraBieHue TeCTOBBIX 33JaHUH O TEMaM:
— OCHOBHBIE MTOJIOKEHUS TEOPUH CTPOEHUSI OpraHn4YecKnux coennHeHnii A.M.bytneposa.
— IIpocTpaHCTBEHHOE CTPOEHHE OPraHUYECKHX MOJEKyJ. COBpEMEHHBIE NPEICTaBICHUS O
CTPOCHHMH OPTAaHMYECKUX COCAMHEHUMN.

Tema 2.2 YriieBogopoabl 1 MX NPUPOAHBIE HCTOYHUKH
Cooepitcanue yuebnozo mamepuana no meme 2.2.
AJKaHBI: TOMOJIOTUYECKUH PsiZI, U30MEPHUS U HOMEHKJIATYpa aIkaHOB. XMMHUYECKHE CBOMCTBA

alKaHOB (MeTaHa, dTaHa): TOpPEHHUE, 3aMElIeHue, pasliokKeHue, neruapupoBanue. [Ipumenenue
AJIKAaHOB HA OCHOBE CBOMCTB.
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AnkeHbl. OTWIEH, €ro IOoJIy4YeHHe (JETHIpPUpPOBAaHMEM 3TaHa, JAENOJIMMeEpU3aluen
MIOJINATHIIEHA). ['oMoIornueckuil psij, U30MepHsi, HOMEHKJIaTypa ajJJkeHOB. XMMUYECKHE CBOWCTBA
STHJICHA: TOPEHHE, KadeCTBEHHbIE peakiuu (oOecuBeunBaHue OpPOMHOW BOJBI M pacTBOpa
[epMaHraHaTa Kajus), ruapaTanus, nojumepusanus. IlpumeHenue sTuiieHa Ha OCHOBE CBOMCTB.

Juensl u kayuyku. [loHATHE O OueHaX Kak YIJIEBOAOPOJAX C JBYMs ABOWHBIMHU CBSI3SIMH.
ComnpsikeHHBIE JTMEHbl. XHMHYECKHE CBOWCTBa OyraaueHa-1,3 u w30mpeHa: 0OECIBEUYMBAHUC
OpOMHOI1 BO/IBI ¥ IOJMMEpH3aNKs B Kaydyyku. HaTypanbHbIi 1 CHHTETHUECKUE KaydyKu. Pe3una.

AnxuHbl. AneTuieH. XUMAYECKUE CBOMCTBA alleTUIICHA: TOpPEeHKEe, 00ecIBeYrBaHEe OPOMHON
BOJbI, INPUCOEIMHEHUE XJOpOBOJAOpoAa M Tujparauus. I[IpuMeHeHHe aneTHiIeHa Ha OCHOBE
CBOMCTB. MeXK1accoBasi N30MEPHUs C aJIKaJUECHAMHU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H305la: TOpEHHE, peaKklUM 3aMeLIeHUs
(rasioreHupoBaHue, HUTpoBaHue). [IpumeHneHne 6eH301a Ha OCHOBE CBOMCTB.

[IpupoHbIE UCTOYHMKHU YTIIEeBOAOPOAOB. IIpupoaHslil ra3: cocTaB, IPUMEHEHHUE B Ka4eCTBE
TOIUINBA.

Hedtb. Cocras u nepepadbotka Hedtu. [leperonka nedru. Hedrenpomykrst

JleMOHCTpanuM 11apO-CTEPKHEBBIX MOJIENEH MOJIEKYJl MeTaHa, 3TaHa, OyTaHa, u300yTaHa,
IICHTaHa.

IIpakTnueckas padora Ne3. CoctaBieHUE CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEIIECTB U
UX U30MEPOB.

CamocrosiTesibHas padora:

1. CocraBiieHH€e KOHCIIEKTA IO TeMaM: «XHUMHYECKHE CBOMCTBA U CIIOCOOBI MOJIYYCHUA aJIKAHOB,
AJIKCHOB, aJIKUHOB».
2. CocraBnenune (I)OpMy.]'I H30MCPOB aJIKaHOB, AJIKCHOB, AJIKWHOB H UX HaSBaHI/Iﬁ, ypaBHeHHﬁ.

Tema 2.3 Kuciopojacoaep:kanue oprannyeckue BemnecTrBa

Cooepircanue yueonozo mamepuana no meme 2.3.

Cnuptel.  [lomyueHue »sTaHona Opo’k€HHMEM TUIIOKO3bl M TUApaTanued  ATHIIEHA.
I'mapokcwiibHas rpynna kak ¢yHKUMOHanbHas. [IoHATHE O MpeaenbHBIX OJHOATOMHBIX CIHUpTaX.
XUMUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICHCTBUE C HaTpueM, 0Opa30oBaHME MPOCTHIX U CIOKHBIX
3pUpOB, OKHCICHHE B aiblaerui. IIpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIEACTBHS U MIPEAYIPEKACHUE.

I'mauepuH Kak NpeACTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakius Ha
MHOT0aTOMHbI€ cupThl. [I[puMeHeHue riunepuHa.

@enon. Pusnueckue M XHUMHUYECKHE CBoicTBa (eHona. B3auMHOe BIUSHHE aTOMOB B
MoJieKyJie (heHoJa: B3aUMOJIEHCTBHE C THIPOKCHUIOM HATPUS W a30THOM KucioToi. [lpumeHenue
(eHo1a Ha OCHOBE CBOMCTB.

Anbperuabl. [lonstue o0 anmpaerngax. AunpAerufHas rpynna Kak (QyHKIHMOHaJbHAas.
dopMalbIETHT U €r0 CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOLIYI) KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIUN cnupT. [lomyueHue anbAEruaoB OKHCIEHHEM COOTBETCTBYIOIIUX CIIUPTOB.
[Tpumenenue ¢popmaibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onoBeie kucnotel. [lonsiTne 0 kapOOHOBBIX KkHcioTax. KapOokcunpHas rpymnmna Kak
¢byHkunoHanmbHas. ['oMoIOTMYECKUH psAa TpPeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne KapOOHOBBIX KHUCIOT OKHCICHHEM albJETUAOB. XHMHUYECKHE CBOMCTBA YKCYCHOMU
KHUCJIOTHI: OOIIMe CBOMCTBA ¢ MUHEPAJIbHBIMHM KUCIOTaMU M peakuus srepudukanun. [Ipumenenue
YKCYCHOM KHMCIJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOW H
CTE€apUHOBOM.

Cnoxubie >Qupbl u xupbl. [lomyueHue cinoxHBIX 3(UPOB peakiuer 3TepupuKaluu.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHUe. [IpuMeHeHme ClI0XXHbBIX 23(UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxsble »¢upbl. Kiaccudukanus xupoB. XUMHUYECKHE CBOMCTBa KHPOB:
TUAPOJIN3 U TUIAPUPOBAHUE )KUIKUX )KUPOB. IIpuMeHeHne :K1UpOB Ha OCHOBE CBOMCTB. MbLia.

VYrneBonpl. YriaeBoabl, WX KiIacCHUKAIUSA: MOHOcaxapuabsl (TIIIOK03a, (pyKTO3a),
aycaxapubl (caxapo3a) U Imosmcaxapuasl (Kpaxmail U LENI003a).

14



I'moko3a — BEemecTBO ¢ ABOWCTBEHHOH (DyHKIMEH — albIeruJ0CIupT. XMMUYECKHE CBOMCTBA
TJIIOKO3BI: OKHCJICHHE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CHUPTOBOE OpOXKEHHE.
[IprmeHneHne riaroKo3bl HA OCHOBE CBOMCTB.

3HaueHWE YIJIEBOJOB B JKMBOM MNPUPOAE W JKU3HM uenoBeka. [loHsatume o peakumsax
MOJIMKOHICHCALlUH U TUJIPOJIM3a HA IPUMEPE B3aUMOITPEBPALLICHUI: TJIFOK03a —> IMOJMCAXapPHU/I.

JleMOHCTpanMy CIIMPTOB: TIMLEPUHA U 3TUIIOBOTO CIIUPTA

JlabopaTopHasi padora Ne2. lccrmegoBaHue CBOWCTB OJHOATOMHBIX W MHOTOATOMHBIX
CHUpPTOB (dTaHojda, rimuepuHa). MccnenoBaHue CBONCTB YKCYCHOW KuCIOTHL. KadecTBeHHbIE
peaKIy Ha aJIbJICTUbI U YTICBOIbIL.

CamocTrosiTesqibHasi padora:

1.  CocraBrieHre KOHCIIEKTOB IO TeMaM: «XUMHUYECKHE CBOWCTBA U CIIOCOOBI TIOTyUSHHSI CIUPTOB U
aITBICTUIIOBY, «XMMHUYECKHUE CBOMCTBA U CIIOCOOBI OTY4YEHHS KapOOHOBBIX KHUCIOT.
2. [ToaroroBka mokiamoB Mo TemMam: «JleiicTBre cupToB U ()EHOJIOB HA OPTaHU3M YEIIOBEKaY;

«OtaenbHble peACcTaBUTENN (HEHOTOKUCIOT U OKCOKaPOOHOBBIX KHCIOT.

Tema 2.4 A3zorconep:kanue opranndeckne coequnenus. Illoaumepnl

Cooepircanue yueonozo mamepuana no meme 2.4.

Cooeporcanue yuebnoco mamepuana no meme: Ilonsitue 06 amuuax. AnupaTuyecKkue aMUHBI,
ux Kiaccudukamys ¥ HOMEHKIATypa. AHWIMH, Kak opraHuyeckoe ocHoBanue. [lomydenue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHre aHMITMHA Ha OCHOBE CBOMCTB.

AMUHOKUCIOTEL Kak aMmdoTepHble IUQYHKIMOHAIBHBIE OpPraHUYECKHE COEIUHEHUS.
XUMHYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOAEHCTBUE CO WIEIOYAMH, KHCIOTaMU U JIPYr C
apyrom (peakius mnonukoHaeHcauuu). llentuaHas cBaA3p W nmonunentuasl.  [IpumeHeHwue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuunasi, BTOpHYHAs, TpPETUYHAs CTPYKTYpbl OENKOB. XHMMHUYECKHUE CBOICTBa
OCJIKOB: TOPEHUE, ICHATYpaIlus, TUIPOJIN3, IBETHBIC peakiiuu. buonorudeckue GyHKIIUM OEIKOB.

[Tonumepsl. benku u monucaxapuasl Kak OMOMOIMMEPHI.

[lmactmaccel. IlonydeHne mNONMMEPOB pEAKIUEN MMOJMMEPHU3aALUU W TOJUKOHJICHCAIUH.
TepmornacTuyHble U TEPMOPEAKTUBHBIE TIacTMacchl. [IpencraBurenu miactMace.

Bonokna, wux knaccuduxamus. Ilomydyenue BosokoH. OTnaenbHbIE MPEACTABUTEIN
XUMHUYECKUX BOJOKOH.

JleMOHCTpanuM: KOJUIEKIIHS IJIACTMAcC, BOJIOKOH M TaOJIMIIbI.

JlaGopaTopHas pa6ora Ne3. KauecTBeHHbIEe peakliUu OEJKOB.

CamocrosiTesibHas padora:

[ToaroroBka npe3eHTaluii Mo TeMam:

— «3HaveHue OETKOB JIJISl YKUBBIX OPTaHU3MOBY

— «3HayeHre aMUHOKHUCIOT»

— «3Ha4yeHue yriaeBoa0B»

— «buonoruueckas poyb JKUPOB»

— TlomuMepsl — IacTMacca M Kaydyk, IPUMEHEHHUE B TEXHUKE U B OBITY»

CocraBneHrue ypaBHEHHMI peakIMil MO0 TEeHETHMYECKOW CBSI3U MEXAY YIIeBOAOPOJAMH,
KHUCJIOPOJICOACPKAITUMU U a30TCOAEPKAIMIMMHU OPraHUYECKUMU COEAMHEHUSIMU.

KonTtpouabHnas paGora Ne2.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIIUXCA

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0B YU€HOMH /1eSITeJIbHOCTH
o0y4yaromuxcs (Ha ypoBHe y4eOHBIX JelCTBUIl)

Pa3nea 1 OBIIASA U HEOPTAHNYECKASA XUMUA

Tema 1.1 OcHOBHBIE
HOHATHSA M 3aKOHBI
XUMHHA

YMeHue aBaTh  ONpelIesicHWe W ONEPUPOBATh  CICAYIOIIUMH
XMMHUYECKHUMHU TOHSITHSIMU: BEIICCTBO, XUMHYECKUN 3JIEMEHT, aToM,
MOJICKYJIa, OTHOCHTECIbHBIC aTOMHAs M MOJICKYJIIPHAas MAacChl, HOH,
QJUTOTPOITHUSI, U30TOIbBI, XUMHUYECKasi CBSI3b, JICKTPOOTPHIATEIBHOCTD,
BaJICHTHOCTD, CTEIICHb OKHMCJICHHS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEHIECTB, BEIIECTBA MOJICKYISPHOTO |
HEMOJICKYJISIPHOTO CTPOCHUSL.

dopmynHUpOBaHKUE 3aKOHOB COXPAHCHHUS MACChI BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIICCTB.

YcTaHOBKaA MPUYNHHO-CIICACTBEHHON CBSI3U MEXKY COJCPKAHHEM 3THX
3aKOHOB M HAIMMCAaHHEM XHUMUYECKUX (POPMYI U YpaBHEHUH.
Hcnons3oBanne B y4eOHOH U NpOdeCcCHOHATBHON IeATETbHOCTH
XUMHAYECKHX TEPMHUHOB ¥ CHMBOJIUKH.

HasBaHue M3y4eHHbBIX BEIICCTB 110 TPUBHAIBHOW WIIM MEXITyHAPOIHON
HOMEHKJIATYpE U OTPaXEHHE COCTaBa 3THUX COCIUHEHHUH C MOMOIIBIO
XUMHYECKHX (OPMYIL.
OTpaxkeHUE XUMHYECKHX
XMMHYECKHX PEaKIni

mnmpouoeccoB €  IMMOMOIIBIO ypaBHCHI/Iﬁ

Tema 1.2
[Tepuoanueckuit
3aKOH U
MIePHONICCKAS
cucrema
J.N.Menneneena.
Crpoenue atoma

VYcraHoBKa 3BOJIIOIMOHHONW CYHIHOCTH MEHJIEJIEEBCKOM U COBPEMEHHOM
dhopmynupoBok nepuogudeckoro 3akona J[. . Menaeneena.
OObscHeHre (DU3MUECKOTO CMBICTA CHUMBOJHKHA TEPUOAMYECKOMN
Tabnmuubel xumuyeckux osnemeHToB J[. WM. MenneneeBa (HOMEpoB
JJIEMEHTa, TEPUOJia, TPYMIbl) U YCTAHOBKA NMPUYUHHO-CIICICTBEHHOU
BSI3U MEXAY CTPOEHHEM aroMa M 3aKOHOMEPHOCTSAMHM HW3MEHEHUs
CBOMCTB 2JIEMEHTOB MU OOpA30BaHHBIX MMM BEIIECTB B IMEpUOAAX M
rpymnmnax.

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB MO UX
nosoxkeHnio B Ilepnonnueckon cucreme /1. 1. Menneneena

Tema 1.3 Ctpoenue
BEIECTBA.
XUMH4YecKast CBA3b.

YcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHYECKHMX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOIINX UX XUMUUYECKUX DJIEMEHTOB.
XapakTepUCTHUKAa BAKHEHIIMX  TUIOB  XUMHUYECKUX
OTHOCHTEIBHOCTH TOU THITOJIOTHH.

OOBbsicCHEHHE 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PELIETOK

CBA3EU WU

Tema 1.4 Bona.

VYMeHue aBaThb ONpENENeHHWe W ONEepUpoBaTh  CIEAYIOIIMMU
XUMUYECKMMH TIOHATUSMU: PACTBOPBI, DJEKTPOJIUT U HEDIEKTPOIMT,
UIEKTPOIUTUYECKAS AUCCOLMALHS.

cDOpMy.]'II/II)OBKa. OCHOBHBIX IIOJIOJKCHMI TCOpUU SHCKTPOJ'II/ITI/I‘-ICCKOI\/'I

PactBopsI. . o
JUCCOLMAIMM M XapaKTepUCTHKAa B CBETE€ JTOM TEOPUM CBOMCTB
DNEKTPOIUTHYECKAS .
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHM.
U CCOLAIs .
—  @OopMyIMpPOBKAa OCHOBHBIX IOJIOKEHUH TEOPUH XUMUYECKOTO CTPOEHUS
OpPraHMYECKUX COEAMHEHUN M XapaKTEpUCTHKAa B CBETE 3TOM Teopuu
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUN
Tema 1.5 — XapakTepucThKa COCTaBa, CTPOCHHMs, CBOWCTB, IIOJNy4YeHUS U
Knaccudukanus IIPUMEHEHHsI OCHOBHBIX KJACCOB HEOPraHWYECKUX COEAMHEHHN:
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HEOPraHUYECKUX OKCHJOB, KHCJIOT, OCHOBAaHHI U COJICH.
COEJIMHEHMH U UX
CBOMCTBa
— OOBbsicHEHHE CYIIHOCTH XHMHYECKMX IMporeccoB. Kiaccudpukanus
XUMHUYECKHUX PEAKIIHIA [0 PA3TUYHBIM MPU3HAKAM: YUCITY U COCTaBY
— TIPOAYKTOB MU pEarcHTOB, TEIUIOBOMY 3(dekTy, HampaBieHuto, ¢ase,
HaJMYMIO KaTaJlu3aTopa, U3MEHEHHUIO CTETICHEH OKHCIICHHSI DJIEMEHTOB,
- 16 00pa3yromux BEIIeCTBA.
ema 1. 5
— YcraHOBKa MPU3HAKOB OOIET0 W Pa3IMYHOTO B THIOJIOTMH PEaKIUN
XuMHYEeCKHue N .
JUTSI HEOPTaHUYECKOM M OPTaHMYECKOM XUMHUH.
peakuuu

Knaccudukanus BemecTB 1 IpoIeccoB ¢ TOYKH 3PEHUS
OKUCJIEHUSA-BOCCTaHOBJIEHMs. COCTaBIEHNE YPAaBHEHUN peaKUil

C IOMOIIbIO METO/Ia AJIEKTPOHHOTr0 OalaHca.

OOpsicHEeHHE 3aBHCUMOCTH CKOPOCTM XMMHUYECKOM peakuuu u
MI0JIO’KEHMSI XMMUYECKOI'0 PAaBHOBECHS OT Pa3IMUHbIX (PAKTOPOB

Tema 1.7 Metaminl
U HEMETABI

XapakTepucTuka COCTaBa, CTPOCHMs, CBOWCTB, IIOJIY4Y€HUS U
npuMeHeHust BaxkHenmmx merawioB (IA u II A rpynn, amomunwus,
Kene3a U UX COCJAMHEHHN).

XapakTepucTuka COCTaBa, CTPOCHMs, CBOWCTB, IIOJYyYEHHUS H
npuMenenust Baxxuenmux HemertamwioB (VIII A, VIIA, VIA rpynmn, a
TaKke a3ora M ¢ochopa, yriepoga U KpeMHHs, BOAOPOAA) M HX
COCIMHEHUM.

Paznen 2 OPTAHUYECKAS XUMMUS

Tema 2.1 OcHOBHBIE
TOHATHSA

YMeHue JaBaThb  OINpeNeleHWe W ONepupoBaTh  CIEAYIOLIMMU
XUMUYECKMMH TIOHATHSAMMU: YIVIEPOAHBIM CKeleT, (yHKUMOHAIbHas
rpymnna, i30MepHsi, FOMOJIOTHSL.

OpraHuYeCcKOn . .
XVMHH B TEOPHS — Ha3BaHne M3y4eHHBIX BELIECTB 110 TPUBHAIBHOW WU MEKyHapOAHOH
J—— HOMEHKJIATYpE M OTPaKEHHE COCTaBa ITUX COECOUHEHHI C MOMOIIBIO
XUMUYECKUX (HOPMYII.
OpPraHUYECKUX .
O —— —  Ortpaxenue XMMAYECKHX  MPOLECCOB €  MOMOMIBIO  ypaBHEHHH
XUMHYECKHUX PEAKIIHH.
Tema 2.2 — XapakTepucTHka CcOCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
VYrieBonopoasl U Ux NPUMEHEHUsI  BaKHEHWIIMX  KJIAaCCOB  YIJIEBOJOPOJIOB  (QJIKaHOB,
MIPUPOJIHBIE LIUKJIOAJIKaHOB, AJIKEHOB, AJIKNHOB, APEHOB) U UX Hanbojee 3HaYMMbIX B
VCTOYHUKHU HapOJHOXO03SHCTBEHHOM IUIaHE NPEJICTAaBUTENIEH.
— XapakTepucTHka CcOCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
Tema 2.3 MPUMEHEHHUST BaXHEUIIMX TIPEICTAaBUTENICH: METaHola W JTaHoJja,
Kucnoponconepxa CIIO)KHBIX 3(UPOB, >XUPOB, MBLI, aIbACTUAOB ((popManbIerugoB u
[I1e OpraHuvecKue aleTanbpJeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
BELIECTBA KHUCJIOTBI), MOHOCaxapuioB (TJIIOKO3BI), JHCAaXapuaoB (caxaposbl),
NoJIMcaxapuioB (Kpaxmasa U IEJUTI0JI03bI).
Tema 2.4 — XapaKTepucTHMKa COCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4E€HUS U
Asotconepxaiune MPUMEHEHUs] aHWIMHA, AMUHOKHUCIOT, OENKOB, HCKYCCTBEHHBIX U
OpraHUYECKHE CUHTETHYECKUX BOJIOKOH, TJIACTMAcCC, KayqyKOB.
COETUHEHUSI.
[Tonumepsl.
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8 TEMbI HH/IUBUY AJIBHBIX ITPOEKTOB

B xome u3ydeHus mporpaMMbl 00I1Ie00pa3oBaTEIbHON Y4eOHON MUCHIUTUIHHBI <« XUMUS
o0ydJaroIuecs: MOTyT BBIOPATh OJHY W3 MPEUIOKEHHBIX TEM Ui pa3pabOTKH WHAWBUIYAIBHOTO
MPOEKTA WM MPEATIOKUTE COOCTBEHHYIO TEMY.
HaHoTexHOIOTHS KaKk NMPUOPUTETHOE HANpaBJICHUE Pa3BUTHS HAYKH M MPOU3BOJICTBA B

1)

2)
3)
4)
5)
6)
7)
8)
9)

Poccuiickoit denepanumn.

CoBpeMeHHbIe METO/IbI 00€33apakKUBAHMSI BOJIBL.

AnnoTponusi METaIOB.

[T1a3ma — YeTBepTOE COCTOSHHE BEIIECTRA.

AMop¢HBIE BEIIECTBa B IPUPOJIE, TEXHUKE, OBITY.

[Tpumenenue TBeproro u razoodpaznoro okcuaa yraepoaa (IV).
YcTpaHeHre KeCTKOCTH BOJbI Ha MTPOMBIIIICHHBIX MTPEIIPUSTHSIX.
CepHast KHCIIOTa — «XJIe0 XMMHUYECKON TIPOMBIIITICHHOCTH.
[IpakTHyeckoe TNPUMEHEHHE BJEKTpoiu3a:  paduHUPOBAHHUE,
raJbBaHOCTETHSL.

10) Koppo3ust METaIJIOB ¥ CIIOCOOBI 3alUThI OT KOPPO3HHU.
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9 YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBbI YYEBHOU JUCHUITJINHbI

OcBoeHue mporpaMmbl y4eOHOW IUCHUIUIMHBI «XUMHS» TpeOyeT Haluuus y4eOHOro
KaOMHETa B COOTBETCTBHUHU CO CIEUATBHOCTBIO:

Iugp HasBanue cienuajbLHOCTH HaumeHnoBanue kadnHera
crennaib-
HOCTH
09.02.01 KoMrmbproTepHbie CHCTEMBI M KOMITJIEKCHI ConnanbHO-3KOHOMHYECKHX
JUCTIUTLUTAH
15.02.03 TexHu4eckas dKCIuTyaTarus THAPABINISCKUX Maremaruku

MalllvH, THAPOIIPUBOAOB U
TUAPOITHCBMOABTOMATHKH

21.02.05 3eMeNbHO-UMYIIECTBEHHBIE OTHOIICHUS Marematuku
22.02.01 MeTainyprus 4epHbIX METAJIJIOB MareMaTuku
22.02.05 O06paboTKa METAJUIOB JIaBIICHUEM MaremMaTtuku

[Tomemienne kabuHeTa YyAOBIETBOpseT TpeOoBaHUsAM (CaHUTAPHO-IIHAEMHUOIOTHYECKUX
npasmi 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo 060pyIOBaHHEM:

- I0CaJ0YHbIE MECTA 10 KOJUYECTBY O0yUaIOLIUXCS;

- pabouee MeCTO MpEnoIaBaTes;

- MYJIbTUMEIUNHOE 000pyAOBaHHE.

B coctaB yueOHO-METOIUYECKOT0 M MaTepUAIbHO-TEXHUYECKOTO0 OOECHeueHUsl MPOrpaMMbl
YIeOHOM TUCITUTUINHBI « XUMUS» BXOJIAT:

- KOMIUIEKT YyueOHo-HarmsgHbeix mnocobuii (Ilepuoamueckas cuctema snementoB [l U.
MenpeneeBa, ODIEKTPOXMMUYECKUI psAJ HaNpsDKeHUH MeTauioB, «PacTBopuMOCTH — coueld,
OCHOBAHUH, KHCIIOT B BOJIEY);

- MOJEJIM KPUCTAIIMYECKUX PELIETOK;

- 00pa3Ibl HEOPraHMYECKUX U OPraHMYECKUX COEAMHEHUI;

- macrnopt KaOuHeTa,

- OubnuoTedHbIi QoHS.

B OubGnuorteunbiii ¢GoOHI BXOIAT YUEOHHKHM, Yy4yeOHO-METOauYecKas JOKyMEHTallus,
o0ecreynBaroIe OCBOEHUE YUeOHOro MaTepuana.

B mporiecce ocBoeHus mporpaMmbl y4eOHON TUCHUTLIUHBI «XUMUsS» 00ydaromuecs UMEIT
JOCTYI K 3JIEKTPOHHBIM y4eOHBIM MaTepuanaM Ha oOpa3oBaTelIbHOM MOPTaje YHUBEPCUTETA U B
cB0OOTHOM jocTyne B IHTepHeTe.

Ob6opynoBanue 1a00paTOpUH ¥ pabOUUX MECT JIA0OPATOPHH:
Ixadwl A7 XpaHeHUs! peaKTUBOB, XUMHUYECKOH MOCY/IbI, HATSAHBIX TTOCOOUH,
o0opymoBaHUs
Croutbl ¥ CTYNbs AJ 00y4arOIINXCS
Crou u cTyn Juist IpenojaBaTeis
[Ika¢ BBITSHKHON
Croun kadenbHbI 1151 HarpeBaTeIbHBIX MPUOOPOB
Kunaccnas nocka
Hxad nms Tabnui
Crennpl
Celi m1st XUMHUYECKUX PEAKTHBOB
0. PakoBuHa
CpenctBa 00y4deHus (CTCHABI, TTAKATHI, TAOTUIIHI)
1.  Ilepuoamueckas cuctema snementoB Jl. . MenneneeBa (Tabmuiia).
2.  DJEKTPOXUMHYECKHUH PsiT HANPSHKEHUH METauIoB (Tabyuia).

=

RBOo~No T A~WN

19



w

©CoNo~WNE

©CoNo~WNE

Tabnua «PacTBOpUMOCTH COJIel, OCHOBaHUH, KICIIOT B BOZACY.
JlaGoparopHasi mocyia U XMMHYECKHE TPUHAICKHOCTH
[Tpobupku, MepHbIe TPOOUPKHU

CrakaHbl XUMHUYECKUE Pa3HON EMKOCTH;

Crekiia npeIMETHBIE;

HunuHapsl MEpHBIE;

Bymara ¢unpTpoBansHas;

Bara rurpockonuyeckasi;

I'pymia pe3suHoBast 17151 MUKPOOIOPETOK M MUMETOK;

Hepxatens A IpoOHpOK;

[tatuB muis npoOUpoK;

Epum 151 Moiiku Koai0 1 MpoOHpOK;

Hoxuwnimr;

TpyOku pe3uHOBbIE COEIMHUTENBHBIE;

[taTuB 1aG0OpaTOPHBIH IS 3aKPETUICHHSI TOCYIBI U IPUOOPOB;
HIumie!l TUTENbHEIE,

TpyOxu cTeksiHHBIE;

AnTedka JiyIsl OKa3aHUs MEePBOI METUIIMHCKOM MMOMOIIY TPU 05KOTax, Mope3ax.

[lepeuens yuebHbIX U3nanuil, IHTEpHET-pECypCcoOB, JOMOIHUTEIHHON JIUTEPATYPhI

OcHOBHBIC MCTOYHUKH

1. Usanos, B. I'. Opranuueckas xumus. Kpatkuii kypc [DaexTpoHHBIH pecypc]: YuebHoe

nocobue / B. I'. UBanos, O. H. I'eBa. — Mocksa: KYPC, HUL] UH®PA-M, 2015. — 222 ¢. —
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=459210

Wpanos, B. I'. Heopranuueckass xumus. Kpatkuii kypc [DneKTpoHHBINA pecypc]: yueOHOe
nocooue / B.I'. Usanos, O.H. I'eBa. — Mocksa : KYPC: HUILl UH®PA-M, 2014. — 256 c. —
Pexxum moctyma: http://znanium.com/bookread.php?book=458932

JIONOIHUTEIbHbIE HCTOYHHKH
Kysbmenko, H.E. Hauana xumuu [DaexTpoHHBIH pecypc] : ydebHoe mocobue / H.E.
Kysemenko, B.B. Epemmn, B.A. IlomkoB. — 16-e., mon. m mepepadb. — Mockaa:
JIaGoparopus 3Hanuii, 2016. — 707 c. — ISBN 978-5-00101-400-3. — Pexwum nocryma:
https://e.lanbook.com/book/84084

2.1lerpoBckas, H. A. Xumust [Dnexkrponnsiii pecypc] : mpaktukym / H. A. IlerpoBckas. —

Maruautoropck: MITY  wum. TI'M.  Hocosa, 2017. — Pexum  ngocryna:
http://192.168.20.34/marcweb2/MObjects.asp

HNuTepHeT-pecypcesl
www.pvg.mK.ru (omumnuazna «ITokopu BopoObeBsI TOpEI).
www.hemi.walts.ru (O6pa3oBaTenbHBIN CAUT JJISI ITKOJBHUKOB «XHUMUS).
www.alhimikov.net (O6pa3zoBarenbHbIi CAlT AJIS1 IIKOJTBHUKOB).
WWW.chem.msu.su (DnekTpoHHast OMOIMOTEKA MO0 XUMHH).
www.enauki.ru (MuaTepHer-usnanue st yuurenei «ECTeCTBEHHbIC HAYKHY).
www.1september.ru (meToauueckas razera «1 ceHTIOPS»).
WWW.hvsh.ru (xypHas «XuMHS B IIKOJIEH)
WWW.hjJ.ru (GkypHaim «XuMUS 1 KHU3HBY)
www.chemistry-chemists.com (371eKTpOHHBIH KypHAT « XUMUKHA U XUMHESI»).
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JluTeparypa AJis npenoaaBaresei
[Tpuka3 MunucrepcrBa oopazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBep:KIeHUA
(benepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEbHOTO CTAaHIapTa CPEIHErO (TIOJIHOTO0) 00IIIero
o0pa3oBaHU.
[Ipuka3z MunucTepcTBa oOpazoBanusi U Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHum
n3meHennii B [Ipuka3 MunucrepcrBa obpasoBanust u Hayku P® ot 17.05.2012 Ne 413 “O6
YTBEpXKIEHHH (DenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO
(moHOT0) 00I1IeTO 00pa30BaHUS ».
[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJIUTUKU B c(hepe MOArOTOBKH pabounx KaJpoB U
JIIO Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1mo OpraHU3alyd
MOJTyYCHUsT CpPEJHEro o0Imero oOpa3oBaHHMs B Tpe/eiax OCBOCHHUS 00pa3oBaTeIbHBIX
IporpaMM CpeIHero NpoQecCHOHATbHOrO OO0pa3oBaHUs Ha 0a3e OCHOBHOIO OOMIETo
o0pa3oBaHMs C y4eTOM TpeOOBaHUH (elepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TOIy4aeMOi Mpo(eccu WM CHENHaIbHOCTH CPEIHEro MpoecCuOHATIHLHOTO
00pa3oBaHHS.
Ia6puensu O. C., JIvicoa I'. I'. Xumusi: kHUTA I TIperofaBarelis: y4e0.-MeTo/1. ocooue.
— M., 2012.
labpuensa O. C. u ap. Xumus 1 npodeccuii U CHeuabHOCTeH TEXHHYECKOTO POt
(2JIEKTPOHHOE TIPUIIOKCHHE).
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/blI OBYUYEHMUSA

1. AKTUBHBIE U MHTEPAKTUBHBIE METOJIbl MCIIOJIb3YIOTCS MPU IPOBEAECHUN TEOPETUUYECKUX U

IMPAKTUYCCKUX 3aHATHI:

HpI/IMeHHeMbIe AKTHUBHBIC U

Paznen/rema Kparkas xapakrepuctika
MHTEPaKTHUBHbBIC METO/IbI
Pa3nes 1 O0mas n Heopranu4yeckasi XuMus

Tema 1.2 Pabora B Mukporpymmax: Kaxnas rpynmna oOydaronimxcs

[Tepuoauueckuii 3aKoH
Y TIepUOIUYECKast
cucTema
JA.N.Meunneneena.
Crpoenue atoma

Ctpoenue aToma.
PagnoakTuBHOCTB.

JIOJDKHA PEIIUTh OJHY Mpo0ieMy,
OCHOBBIBAsICh HA 3HAHUU TEOPETUYECKOTO
MaTepuaia U IpeaoyIoKeHUH, BbIIBUTaEMB)
YWICHAMM TPYIIIBL:

- 3aKOH paJMOaKTUBHOIO pacnaja.

- buosornueckoe neNcTBUE SAIEPHBIX
W3JyYEHUM.

- [lonsATue o no3e u3i1yuyeHus U Crocoobl
3aIUTBI OT U3JIy4EHUM.

Tema Ne 1.3. AHann3 KOHKPETHOU OOcyx1eHrEe BOTIPOCOB:
CrtpoeHue BeliecTna. CUTYalluu — 3aBHCHMOCTH CBOWCTB BEIIECTB OT THUIIA
XuMHYeCKas CBS3b. XUMHUYECKOH CBSI3U
— AunotporHbie MOAU(PUKAIIUN YTIIIepoaa
— AumotporHbie Moaudukauu Gocdopa.
Tema Ne 1.5. Cemunap: 1. [logroroBka kK ceMuHapy
Knaccudukanms «Heopranuueckue 2. O0cyx1eHre BOMPOCOB CEMUHApa:
HEOPraHUYECKUX COETUHEHUS a. XapakTepHcTHKa OTAENIbHBIX KJIaCCOB

COE€NUHEHUN U
UX CBOMCTBa

HEOpPraHMYECKUX BEIIECTB (OINpeieieHH
KJaccu(uKalus, CBOicTBa).

6. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCT
OKCHUJIOB U THJIPOKCHJIOB.
B. [‘eHeTHveckasi B3aMMOCBS3b KJIACCOB

HCOPTaHNYCCKUX CO€OUHECHUH.

Pazjnen 2 Opranuyeckasi XuMus

Tema 2.2.
YrieBogopoabl U X
MPUPOHBIE HCTOYHUKH

KommexTnBHAas MBICTUTENBHA]
JACATCIIBHOCTD

Ha nepBom stame kaxxaasi rpymnmna u3ydaeT U
XapaKTepU3yeT OTJeNbHBIE KITaCChI
YTIEBOIOPOIOB, 3aMOJHSS CPABHUTEIBHYIO
Ta0HILy.

Ha BTOpoMm sTane - aHanu3 o0mux mpodiaem
PUMEHEHHE YTIIEBOIOPOJIOB B
MPOMBIIIJICHHOCTH.

Tema Ne 2.3. HMuckyccns Ob6cyx1eHue Bompoca:
Kucnoponconepxamue | «Ilonb3a u Bpeg aTaHoIa» IIpuMeHeHne CIUPTOB B HAPOIHOM
OpraHUYECKHe xo3auctse. [locaencTBus ankoroansma.
BEILECTBA

Tema Ne 2.4. Ananns KOHKpeTHBIX | OOCyX/IeHne B MUKpOrpymmnax:
A3sorconepxaiue cUTyalun - Uro takoe bA /Ip1?

OpraHUYECKUE - 3a wiu npotuB npumeHenns: bAJlos?

coenuHenus. [lomumepsl
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NEPEYEHb MIPAKTHYECKNX WJIABOPATOPHBIX 3AHATHUI

[punoxenue 2

Conep:xanue o0yueHust TeMbl NpaKTHYECKUX U Ja00paTOPHbIX 3aHATHI | KosimuecTBO
4acoB
Pa3nesn 1 OBIIAS U HEOPTAHUYECKAS XUMUSA
Tewma 1.2 llepuonuueckuit | Ilpakmuueckasn paboma Ne 1. CoctaBnenue 2
3aKOH U IEepUOANYECKas ANEKTPOHHBIX U NEKTPOHHO-TpaduuecKkux Gopmy
cucrema J[.M1.MenneneeBa. | XUMHUYECKUX JIEMEHTOB. XapaKTEpUCTUKA DJIEMEHTOB
Crpoenue atoma C YYETOM MECTOHAXOXACHUS B IEPUOTUIECKON
cHucTeMe.
Tema 1.4 Bona. PactBopsl. | Jlabopamopuas pavoma Ne 1. Peakunyi HOHHOTO 2
DNeKTpoIuTHYEeCKAs oOmeHa. VcribiTanue pacTBOPOB COJIEH MHINKATOPAMHU.
JUCCOLMaIus
Tema 1.6 Xumuueckue Ilpakmuueckasa paboma Ne 2. Pacuer ckopocteit 2
peaxkuuu XUMHUYECKHUX PEaKIUid. YTpaKHEHHs Ha CMEIICHHE
xumuueckoro pasHoBecusi. Cocraienue OBP
METOJIOM 3JIEKTpOHHOT0 Oananca. Onpenenenue
OKHCJIUTENEN U BOCCTAHOBUTEIIEH.
Pa3znen 2 OPTAHUYECKASA XUMUS
Tema 2.2 YrneBonopoasl u | Illpakmuueckas  paboma  Ne3. CocraBnenue 2
WX MPUPOAHBIC UICTOYHUKU | CTPYKTYPHBIX (OPMYNl OpraHMYECKHX BEHIECTB U HUX
H30MEpOB.
Tema 2.3 Jlabopamopnas paboma Ne2. VicciienoBanue CBONCTB 2
Kucnopoaconepxkaiue OJIHOATOMHBIX M1 MHOTOATOMHBIX CITUPTOB (3TaHOIA,
OpraHMYeCKHE BEIIECTBA rmiepuna). MccnenoBanre CBOMCTB YKCYCHOM
KHCIOTHI. KauecTBEHHBbIE peakIuy Ha adbJAeTUABI U
YTJIEBOJBI.
Tema 2.4 Jlabopamopuaa paboma Ne3. KauecTBEHHbIE pEaKIIUU 2
A3zoTconepkaliue OEIKOB.
OpraHuyYecKue
coenuHenus. [lomumepsr.
NTOI'O 12
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JIMCT PETUCTPAIIAY U3MEHEHWI U TOTIOJTHEHU

] Pa3nen Kparkoe conepskanne u3mMeHeHUs/ TOTTOJTHEHHS [ara, Ioamnuce
/1 paboueii Ne mpoTokonalnpeacenaTen
MPOTrPAMMBI gacemanus [IK| s 1K
PaGouas mporpamMma ydeOHOM AUCIUTUTHHBI «XUMHUS»
aKkTyanuszupoBaHa. B pabouyio mporpamMmy BHECEHBI
CJIEIYIOINE U3MEHEHUSI:
1  TurynbHbIi Ha ocnoBanuu mnpukaza pexkropa DI'BOY BO [12.09.2018 r.
JIUCT “MITY wum. T[.M. Hocoa” Ne 10-30/465 ot |[Ipotokon Ne >y
17.07.2018 r. Tekcr “MUHUCTEPCTBO 0Opa30BaHUS H 1 7 )
HayKu~ 3aMEHUTh Ha TEKCT “MHHHCTEPCTBO HAayKU U
BbICIIeTo oOpazoBanus Poccuiickoit denepannn’
42 9. YueOHo- B cBi3m ¢ 3akimoyeHueMm  KoHTpakTtoB  co [12.09.2018 r.
METOJMYECKOE | CTOPOHHUMHU AIEKTPOHHBIMU o6ubnuoreunsiMu |[IpoToxon No >y
MaTepHaibHO- cuctemamu  “FOpaiit” (Jorosopsl IOpaiit 3BC 1 7 )
TEXHHYECKOE www.biblio-online.ru  NeJ[-1096-18, NoJ/1-1097-18),
obecrnieueHue “BOOK.RU” (HoroBop KuoPyc wmemua 3BC
porpaMm BOOK.ru  Nel18493307/1-1093-18)  paszmen 9.
yueOHoU Y4eOHO-METOIUYECKOe M MaTepPHAIbHO-TEXHUYECKOE
JUCIUATITUHBI obecrnieueHre mporpaMM ydeOHOUW TUCITUIUINHEI ITYHKT

«Ilepeuenp yueOHbIX u3naHuii, VHTEpHET-pECypCOB,
JIOTIONIHUTENBHON JIUTEPATYpbl» UYUTaTh B HOBOU
peAaKIuu:

OcHoBHas1 JInTepaTypa

1. CyBopos, A. B. O0mas u HeopraHudeckass XUMHS B

2 1. Tom 1 [DnexTpoHHBIH pecypc] : y4yeOHUK ais

cpeaHero  mpodeccHoHanbHOrO  oOpasoBaHus /
A. B. CyBopoB, A.b. Hukonbckuit. — 6-e¢  wu3g.,
ucrip. u jaon. — Mocksa : UznarensctBo IOpaiiT,
2018. — 292 c. — (ITpodeccuonanpHoOe
obpazoBanue). —  ISBN 978-5-534-02180-6. —
Pexum J0CTyna: https://biblio-

online.ru/bcode/421329

. CyBopos, A. B. O0uias u HeopraHuyeckass XUMHs B

2 1. Tom 2 [DneKTpOHHBIN pecypc] : YUeOHMK Jist

cpenHero mnpodeccuoHalbHOTO  OoOpazoBaHus /
A. B. CyBopoB, A.Bb. Hukonsckuit. — 6-¢ m3x.,
ucnp. u gon. — Mocksa : U3narensctBo IOpaiir,
2018. — 315¢. — (ITpodeccuonanpHOE
obpazoBanue). —  ISBN 978-5-534-02182-0. —
Pexxum JOCTYyTIa: https://biblio-

online.ru/bcode/421330

. Kamunckmii, B. A. Oprannueckast XuMusl : TECTOBBIE

3a/laHus, 3a/1ayy, BOIMPOCHI [DNEKTPOHHBINA pecypc]:

yaeOHOe rmocobue IS CpEIHETo
npodeccrnoHaIbHOTO o0Opa3oBaHUs /
B. A. Kamuuckuii. — 2-¢ wW3a.,, WCHp. W JOIL —

Mocksa : U3narensctBo FOpaiit, 2018. — 289 ¢c. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-
534-02899-7. — Pexum pocrymna: https://biblio-
online.ru/bcode/415251
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JlonoTHUTeIbHAS JTUTepaTypa

1. IlerpoBckas, H. A. Xumust [DneKTpoHHBIN pecypc] :
npaktukyMm [ CI1O] / H. A. Tlerposckas ; MI'TV.
- Marnutoropck : MI'TY, 2017. - 1 31eKTpoH. OIT.
JTUCK (CD-ROM). — Pexxum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?
name=S123.pdf&show=dcatalogues/5/8806/S123.pd
f&view=true . — MakpooOBEKT.

2. Caenko, O. E. Xumus . YueOHUK IJI KOJIJIEIKEH.
Oo6meo0Opa3oBaTenpHas MOJIFOTOBKA [Texcr]:
yueonuk s CIIO / O. E. Caenko. - PoctoB-Ha-
Hony : ®enukc, 2018. - 283 c. - ISBN 978-5-222-
29752-0

9. YuebHo-
METOIUYECKOE 1
MaTepHaNIbHO-
TEXHHUYECKOE
obecreueHue
MporpaMM yueOHOU
JICIIMITITHHBI

B cBs3u ¢ 0OHOBIICHHEM IDTAT(HOPMBI SJIEKTPOHHONW OHOIHOTEIHON
cucteMsl ‘“3HaHmyM” pasgen 9 Pabodeii mporpamMMbl 4HMTaTh B
HOBOMW PENaKIMU:
OcHoBHas JIMTepaTypa

1. Cysopos, A. B. O6miast u Heopranuieckasi Xumus B 2 T. Tom
1  [OnexkTpoHHBIH pecypc] : YU4eOHUK Uil  CpEIHEro
npo¢heCCHOHATBHOTO oOpaszoBanust / A. B. Cysopos,
A. b. Hukonmsckuit. — 6-¢ w3n., wmemp. W gom. — MoOcksa !
WznmatensctBo FOpaiit, 2018. — 292 c. — (IIpodeccronanpHoe
obpazosanme). — ISBN 978-5-534-02180-6. — Pexxum moctyma:
https://biblio-online.ru/bcode/421329
2. CyBopos, A. B. O6mas u Heopranmdeckas XuMus B 2 T. Tom
2  [OnexkTpoHHBIH  pecypc] :  y4eOHHK JUILI  CPEIHEro
npo¢heCCUOHATBHOTO o0Opa3zoBaHus / A. B. CyBopos,
A. b. Hukonbckuil. — 6-¢ wm3a., ucmp. u jgom. — Mocksa :
WznarensctBo HOpaiir, 2018. — 315 c. — (IIpodeccuonanpaoe
oopazosanue). — ISBN 978-5-534-02182-0. — Pexum poctyma:
https://biblio-online.ru/bcode/421330
3.  Kamuuckuii, B.A. Opranuyeckas XuMHUS @ TECTOBBIE
3aJaHWs, 3aJadd, BOIPOCHI [DJIEKTPOHHBIA pecypc]: ydeOHOe
mocobue i1 cpemHero MpoeCCHOHATBHOTO 00pa3oBaHUs /
B. A. KamuHCckuit. — 2-¢ w3d., ucmp. m Jom. — MockBa
WznmatensctBo IOpaiit, 2018. — 289 c. — (IIpodeccronanpHoe
obpazosanme). — ISBN 978-5-534-02899-7. — Pexum pmoctyma:
https://biblio-online.ru/bcode/415251

JlonoJHuTeIbHASA JUTEpATYypa
1.TlerpoBckas, H. A. Xumus [DneKTpoHHBIH pecypc] : MPaKTHKyM
[ CIIO] / H. A. Tletposckasi ; MI'TY. - Maruutoropck : MI'TVY,
2017. - 1 anextpon. ont. guck (CD-ROM). — Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=5123.p
df&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxkpooOBbexKT.

Caenko, O. E. Xwumus . VY4eOHHK g KOJUIEIKEH.
OoOmieobpa3oBarenpHas noArotoBka [Tekcr] : yueOHWK Juist
CIIO / O. E. Caenko. - PoctoB-Ha-/lony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

11.09.2019 r.
[Iporokon Ne 1

9. YuebHo-
METOJUYECKOE U
MaTepHaIbHO-
TEXHHUYCCKOC
obecneuenue
[porpamMm y4eOHOM
JUCIUTIIINHBI

B cBs13u ¢ 00HOBJIEHHEM MaTepUabHO-TEXHMYECKOTO 00ecTIeYeH s
m. . Y4eOHO-METOAMYECKOE W  MaTepHAIBHO-TEXHHYECKOE
obecrieyeHre MporpaMM y4eOHOW NHUCUWIUIMHBI YMTATh B HOBOH
penakuuu:

09.02.01 Komnviomepnvie cucmemsvl u Komniexkcol — Kabumem
CoyuanbHo-3KOHOMUYECKUX OUCYUNTIUH

YueOHast ayauTOopHsl IS TPOBEACHHWS YYEOHBIX 3aHATHH,
MPaKTUYECKAX U JTa0OpaTOPHBIX 3aHATHH, IS CaMOCTOSATEIBHON
paOoThI, Al TPYIMIIOBBIX ¥ WHAWBUAYAIBHBIX KOHCYJBTAIWMA, IUIS
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalluu

Pabouee MecTo npenoaBarels: IepCOHAIBHBII KOMITBIOTED;

16.09.2020 .
[TpoTokon Ne 1
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paboune MecTa 00yyaromuxcs, 10cka yueoHas, yueOHas MeOelb
Maker  gemoHcTpanmnoHHBIH  "lleHTpudyra", Temarmueckue
TUTAKaThl U TaOJIHIIBI

Becsl TexHUUECKHE C Pa3HOBECAMH;

Beck1 anekTpoHHBIE YaeOHBIE 0 2 KT;

Becsl kBagpatHsle;

OKCHKaTOPHL;

CyLIMJIKY HACTEHHBIE,

Kpbimka ¢ BeITSDKKOH (1 BeITsDKHOTO ImKada Ne01380750),
(200*660*3500 Mm;

Turmu daphopossie Hu3kne Ne3;

Ikads! st mocy sl 1 000pyA0BaAHUSE;

Hlkad s XxpaHeHHsT XUMHYECKHX peakTHBoB, (450%900%2100
MM.);

xadsr cymmmsHEIE;

Iumis! THTENbHBIE,

[Ika¢ BHITSHKHOM ¢ MOWKOIA;

HancraBka amst cTouna;

Buckosumetpsr BIDK

CnuproBku CJI-2

MS Windows (nmoamnucka Imagine Premium) morosop /[-1227-18
o1 08.10.2018, cpoxk geitctus: 11.10.2021

MS Windows (moanucka Imagine Premium) norosop /I-757-17 ot
27.06.2017, cpok neiicteus: 27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpoctparsemoe  [1O  (https://www.calculate-
linux.org/ru/), cpok neiicTBus: 6ecCpodHO;

MS Office Nel135 ot 17.09.2007, cpok neiictBus: 6eccpodHO

7 Zip cBoboano pacmnpoctpansemoe (https://www.7-zip.org/), cpok
JeicTBHsA: OeccpodHO

15.02.03 Texnuyeckas sxkcnayamayus UOPAGIUYECKUX MAULUH,
2uoponpugodos U euoponHesmoaemomamuxky —  Kabunem
Mamemamuxu

VYueOHast ayAuTOpHs [UIsl TPOBEICHHsT YUEOHBIX, MPAKTUYECKUX U
na00paTOPHBIX 3aHATHH, JJIS CaMOCTOSITEIBHON paboThI, yIs
IPYNIIOBBIX W HMHAMBUAYAJbHBIX KOHCYJBTALUHA, ISl TEKYIIEro
KOHTPOJISL X TIPOMEKYTOYHON aTTeCTaluH.

Pabouee MecTo TpenonaBarens: IEPCOHAIBHBIA KOMIIBIOTED,
paboune MecTa 00yJaromuxcs, Jocka yaeOHas1, yaeOHas MeOeb;
Maxer nmemoHcTpanmoHHBIH  "LleHTpHdyra», TeMaTHYECKHUE
TUTAKaThl U TAOJIMIIBI;

Becsl TexHUYECKUE C pa3HOBECAMY;

Becsl a51ekTpoHHBIE YueOHBIE 10 2 KT}

Becs! kBagpartHsle;

OKCHKaTOPHI;

CymmniKy HaCTeHHBIE;

Kpeimka ¢ BeITSOKKOH (s BRITsDKHOTO mikada Ne01380750),
(200*660*3500 mm;

Turm dpaphopossie Hu3kne Ne3;

Ikads! st mocy sl 1 000pyI0BAHUS;

Hlkad s XxpaHeHHsT XUMHYECKHX peakTHBoB, (450%*900*2100
MM.);

Ikads! cymuibHbIE;

HIumnis! TUTeNbHBIE,

[Ika¢ BEITSXKHOI ¢ MOUKOIA;

HancraBka gy crona;

Bucko3zumerpsr BIDK;

CruproBku CJI-2

MS Windows (moamncka Imagine Premium) morosop [-1227 ot
08.10.2018, cpox agevictBus:11.10.2021

MS Windows (nmoxnucka Imagine Premium) norosop /[-757-17 ot
27.06.2017, cpok neitctBust:27.07.2018, Calculate Linux Desktop
cBoOonmHO  pacmpoctpansemoe  [10  (https://www.calculate-
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linux.org/ru/) (https://www.calculate-linux.org/ru/), cpox necTBusL:
O6eccpodHo

MS Office Nel135 ot 17.09.2007, cpok neiicTBusi: 6eccpodHO

7 Zip cBobonno pacupoctpansemoe (https://www.7-zip.org/), cpok
ZefcTBUA: OecCpOodHO

21.02.05 3emenvHo-umywecmsennvie omuouwenus — Kabunem
Mamemamuxu

YueOHas ayAnTOpUs Ul NIPOBENCHUST YUEOHBIX, MPAKTHUYECKUX U
JTa0OpaTOPHBIX 3aHATHH, Ui CaMOCTOSITENBHOH paboThl, JUIs
TPYINOBBIX W WHIMBHIYaJIbHBIX KOHCYJNbTalUH, ISl TEKYyLIEero
KOHTPOJISL ¥ TIPOMEKYTOYHOW aTTecTaluu

Pabouee MecTo TpenonaBarelsisi: NEPCOHAIBHBIA  KOMIIBIOTED,
paboune MecTa oOydaromuxcs, Jocka yaeOHas1, yaeOHast MeOeb;
Maxer nmemoHcTpammoHHBIH  "LleHTpHdyra», TeMaTHYECKHe
IUTAKaThl U TAOJHIIBI;

Becsl TexHHMUECKHE C pa3HOBECAMH;

Becsl anekTpoHHBIE YUeOHBIE 10 2 KT

Becs! kBanpaTHEIE;

OKCHKaTOPHI;

CyLIUIKY HaCTEHHBIE;

Kpbimka ¢ BeITSDKKOM (Uit BeITsDKHOrO 1nkada Ne01380750),
(200*660*3500 MM;

Turmu dhaphopossie Hu3kne Ne3;

Ikads! 11 mocy sl 1 000PYAOBAHUS;

kad i1 XpaHeHHWS XUMHYECKHX peakTHBoB, (450%900*2100
MM.);

Ikads! cymmuabHbIE;

Iumis! THTENbHBIE,

[Ika¢ BEITSKHOM ¢ MOUKOIA;

HancraBka miist crona;

Buckosumerpst BITK;

CruproBku CJI-2

MS Windows (moanucka Imagine Premium) norosop /[-1227-18
o1 08.10.2018, cpoxk geictus:11.10.2021

MS Windows (nmoxnucka Imagine Premium) gorosop [[-757-17 ot
27.06.2017, cpok neiictBusa:27.07.2018, Calculate Linux Desktop
cBobomHO  pacmpoctpansemoe  [1O  (https://www.calculate-
linux.org/ru/), cpok neicTBus: 6eccpodHO

MS Office moroBop Nel35 ot 17.09.2007, cpokx nmeHcCTBHSA:
OeccpodHO

7 Zip cBoboano pacmpoctpansemoe (https://WwWw.7-zip.org/), cpok
JeficTBUA: 6eCcCpOoUHO

22.02.01 Memannypeus uepuvix Mmemannos — Jlabopamopus
Qusuueckou Xumuu

VYueOHasi ayAuTOpHs [UIsl TPOBE/ICHHsT YUEOHBIX, MPAKTHYECKUX U
JTa0OpaTOPHBIX 3aHATHH, U1 CAaMOCTOSITENBHOH paboThl, JUIs
TPYINOBBIX W HWHIWBHIYalbHBIX KOHCYJbTAlMH, U TEKYIIETo
KOHTPOJISl ¥ TIPOMEKYTOYHOW aTTeCTalnHt.

Pabouee mecto mpernogaBaTelnsi: NMEPEHOCHOW MYJIbTHMEANHHBINA
KOMIUIEKC:  HOYTOYK, D9KpaH, IpoeKkTrop, paboune Mecra
o0yyaromuxcs, Jocka ydeOHast, yaeOHas MeOeb;

Mebens mabopaTopHas;

Ph-metp "Mysbrurect UITJI-101¢ KOMIUIEKTOM JUIst ONPEAeIeHUs
ph;

Ph-metp skcriept-ph*;

Becs nemndepusie AJ{D-200;

Becsl kyxoHHBIE;

Buckosumerp B-36-246%;

Buckozumerp B3-246 111;

Hacoc Komosckoro;

Tepmomerpsl TJI pryTHBIE;
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Tepmomerp TC-7-m1;

CroJ1bl THTPOBAJIBHBIC C HA/ICTABKAMH;

[ITkads1 BEITSKHBIE ¢ MOWKO#

MS Windows (moammcka Imagine Premium) morosop [1-1227-18
ot 08.10.2018, cpok metictmsi:11.10.2021

MS Windows (moxnmcka Imagine Premium) morosop A-757-17 ot
27.06.2017, cpok pneitctBus:27.07.2018, Calculate Linux Desktop
cBobomHo  pacmpoctpansiemoe IO (https://www.calculate-
linux.org/ru/), cpok neicTBHs: 6ECCPOIHO

MS Office morosop Nel35 ot 17.09.2007, cpox nedcTBHS:
6eccpodHo

7 Zip cBoboaHo pacmupoctpansemoe (https://www.7-zip.org/), cpok
JIecTBHs: OECCPOUHO

DJNEeKTPOHHBIE TIAKaTHl M0 nucnuiumHaM: OO0Imas XUMUs JOTOBOP
K-278-11 ot 15.07.2011, cpok nmeiicTBus: 6ecCpoqHO

22.02.05 O6pabomxa memannog Oaeienuem — Kabunem
Mamemamuxu

Y4yeOHast ayAuTOpHs [UIS NPOBEACHHS YUYEOHBIX, MPAKTUYECKUX U
JMa0OpaTOPHBIX 3aHATHH, JUIS TPYINOBBIX M WHIUBHIYaIbHBIX
KOHCYJIbTAllMH, AJISI CaMOCTOSITENIHOM paboThl, Ui TEKYIIEro
KOHTPOJISl ¥ IPOMEKYTOYHOW aTTeCTalUH.

Pabouee Mecto mpernojaBaTess: IMEPCOHANBHBI KOMIIBIOTED,
paboune MecTa 00yJaroIuXxcs, J0CKa yuaeOHast, yueOHast MeOeb;
Maxer gemoncTpaumoHHbd  "LlenTpmdyra", TemaTHUecKue
TUTAKaThl U TAOJHIIBI;

Becsl TexHHUUECKHE C Pa3HOBECAMH;

Becsl anekTpoHHBIE YUeOHBIE 10 2 KT}

Becs! kBanpaTHEIE;

DKCHKaTOPHI;

CyLIUIKY HaCTEHHBIE;

Kpbimka ¢ BeITSDKKOM (Uit BbITsDKHOTO 1nkada Ne01380750),
(200*660*3500 Mm.;

Turmu dhaphopossie Huzkne Ne3;

HIkads! st mocynsl 1 000pyA0BaHUSE;

Hlkad s XpaHeHHs XHMHYECKHX peakTHuBOB, (450%900%2100
MM.);

[Ikads! cymmibHbIE;

HIumis! THTeNbHBIE,

[Ikad BEITSKHOI ¢ MOUKOIA;

HancraBka nist crosna;

Buckosumerpst BITXK;

CruproBku CJI-2

MS Windows (moanucka Imagine Premium) norosop /[-1227-18
o1 08.10.2018, cpoxk aeictus:11.10.2021

MS Windows (moamucka Imagine Premium) morosop I-757-17 ot
27.06.2017, cpox neiictBus:27.07.2018, Calculate Linux Desktop
cBoOomHO  pacmpoctpansemoe  [10  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ru/), cpok neicTBusL: OECCPOUHO
MS Office Nel135 ot 17.09.2007, cpok neiicTBust: beccpodHO

7 Zip cBobonHo pacnpoctpansemoe (https://www.7-zip.org/), cpok
JecTBHs: OECCpOUHO

9. Y4ebHo- B cBa3m c 3akioueHHEM ~ KOHTPAKTOB co  cropoHHMMH | 16.09.2020 1.
METOJIMYECKOE U | 3JEeKTPOHHBIMU OMOMHOTEYHbIMU crcTeMaMu “FOpaiit” (KoHTpakT | TIporokom Ne 1 .
MmarepuanbHo- | Ne K-55-20 ot 25.08.2020 r. OOO «DOneKTpoHHOE H3AATEIHCTBO LGN
TEXHUYECKOE FOPAWT», 01.09.2020 . mo 31.08.2021 r.) pasmen 9 paGoueii
obecrieueHne MpOTrpaMMBbl UUTATh B HOBOM pEAAKIUU:
[porpamMm y4eOHOM OcHoBHas1 JIMTepaTypa
JUCUUILINHBI 1. Cygopos, A. B. O6mas n nHeoprannueckast xumus B 2 T. Tom 1
[DmexTpoHHBIH pecypc] : y4eOHUK s CpeIHero
podeccnoHATLHOTO obOpa3oBanus / A. B. CyBopoB,
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A. b. Hukonbckuil. — 6-¢  w3g., wcmnp. u  jgorn. — Mocksa :
WznmatensctBo IOpaiir, 2018. — 292 c. — (IIpodeccronanpHoe
obpazoBanme). — ISBN 978-5-534-02180-6. — Pexxum moctyma:
https://urait.ru/bcode/421329

2. Cysopos, A. B. O0mas u Heopranndeckas Xumust B 2 T. Tom 2

[OnexTponHBIi  pecypc] : VU4eOHHK  [UII  CpEXHero
po¢eCCHOHATBHOTO o0pa3oBaHUA / A. B. CyBopos,
A. b. Hukonbckuil. — 6-¢ wm3n., uwcnp. u jgorm. — Mocksa :
WznatensctBo IOpaiit, 2018. — 315 c. — (IIpodeccuonanproe

obpaszosanue). — ISBN 978-5-534-02182-0. — Pexum poctyma:
https://urait.ru/bcode/421330

3. Kamuuckwuii, B. A. Oprannueckasi XUMUst : TECTOBbIC 3a/IaHUS,
3aJa4M, BONPOCH! [DIIEKTPOHHBIH pecypc]: yueOHoe mocobue Iuis

CpeIqHero po¢eCCHOHATFHOTO o0Opa3oBaHUsA /
B. A. Kamuuckuit. — 2-¢ wu3g., ucmp. m Jom. — MockBa
WznmatensctBo FOpaiit, 2018. — 289 c. — (IIpodeccronanpHoe

obpazoBanme). — ISBN 978-5-534-02899-7. — Pexum moctyma:
https://urait.ru/bcode/415251

JomoaHuTeIbHAS JUTEPATYPA
1. IlerpoBckas, H. A. Xumus [DneKTpoHHBIN pecypc] : NPaKTHKYM
[ws CIIO] / H. A. Ilerposckas ; MI'TY. - Marauroropck :
MI'TY, 2017. - 1 axextpon. onrt. guck (CD-ROM). — Pexum
JlocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.p
df&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxpooOBeKT.

Caenxo, O. E. Xumumsa . VYueOHHMK I KOJUIEIDKEH.
Oobmieobpa3oBarenbHas moArotoBka [Teker| : y4eOHHK Ui
CIIO / O. E. Caenxko. - PocroB-na-/lony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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