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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
MOJIrOTOBKH CHEIMAIMCTOB CPETHETO 3BeHA Ha 0a3e OCHOBHOT'O O0IEro 00pa3oBaHMUA.

[Iporpamma pazpabotana:

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

— B COOTBETCTBUM C PexoMeHmanusMu 1O OpraHu3alMy IOJYYEHHs CpeIHEero OoOIIero
oOpa3oBaHMsi B  TIpelenax  OCBOGHHS  00pa30BaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeOoBaHMl (henepaabHBIX TOCYIapCTBEHHBIX CTAaHAAPTOB M MOJydaeMO mpodeccuu uiu
CHEIHAbHOCTU cpenHero mnpodeccuonaibHoro oobpa3zoBanus (Ilucemo [lemapramenta
rOCYJapCTBEHHOH MOMUTHKH B chepe moarotoBku padbounx kagpos u IO MunoOpHayku
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 mnpodeccHoHaIbHOrO 00pa3oBaHus W TPOGUIS
poheCCHOHATTLHOTO 00pa30BaHMUS;

— c yuerom IlpumepHOii OCHOBHOW 0Opa3oBaTeIbHONW MPOTPaMMbl CpPEAHETO OOIIEeTro
oOpa3oBaHus, OJOOPEHHON pelieHreM (eIepallbHOTO yu4eOHO-METOUYECKOTr0 00beTUHEHUS
o obuiemy obpazoBanuto (mpotokoi ot 28 utons 2016 r. Ne 2/16-3).

Coneprkanue mporpaMMbl « XMMHUsD» HAIIPABICHO Ha JOCTH)KEHUE CIIETYIOIUX LeJIeH:

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

- ¢dbopmHpoBaHUEe y 00yYarolUXcs LEJIOCTHOIO MHPEICTABICHHUS O MHUPE U POJIM XUMHUH B
CO3JIaHMM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI
U TIPOLECCHI OKPYKAKOLIEH JIEHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH CpeJibl, — HMCIOJIb3Ys ISl 9TOr0 XUMUYECKHE 3HAHMS,

—  pa3BUTHE y OOYYalOIIUXCsS YMEHHU pa3nuyarb (PakThl U OIEHKH, CPaBHHBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPUSMH OLEHOK U CBA3b KPUTEPUEB C OINPE/IEIECHHOM
CUCTEMOM IIeHHOCTEH, POopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

—  npuoOpereHHe OOydYalOUIMMHUCS OIbITa PAa3HOOOPAa3HOM NEATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAJIbHOE 3HAUEHHUE Ul pa3IMYHbIX
BUJIOB JICATENBHOCTH (HABBIKOB PEIICHHS MPOOJIEM, IPUHATHUS PEIICHUH, TOUCKa, aHaIHu3a U
o0paboTku  uHGOpMAIMK, KOMMYHUKATUBHBIX  HAaBBIKOB,  HABBIKOB  HM3MEPEHHIA,
COTPY/JHHYECTBA, 0€30MaCHOT0 0OpaIleH!s C BENECTBAMH 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
JTUCLUUIUIMHBL, pe3yiabTaThl OOy4YeHMs, TEMaTHYeCKH IUIaH W COJEp)KaHHe C IepeuHeM
MPAaKTHYECKUX pabOT, TEMAaTUKOW CaMOCTOSITEIbHOW paOOThl, aKTUBHBIE U WHTEPAKTUBHBIE (POPMBI
NPOBEICHUS  3aHATHHM, yuyeOHO-METOIMYEeCKOe M  MaTepualbHO-TEXHHYECKoe olecreueHue
00pa3oBaTeNbHON e TETHHOCTH.



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, BOCIIUTHIBAETCS OepekHOE
OTHOILICHMS K IPUPOJIE, IOHUMaHKUE 3/I0pOBOro 00pasa >KU3HHU, HEOOXOIUMOCTH MPELyNPEKACHUSA
SIBJICHUH, HAHOCSIIMX BpeEJl 3J0POBBIO U OKPYKAIOILEH Cpefe.

OHM OCBaMBalOT MPUEMbI T'PAMOTHOT'0, 0€30IIaCHOT0 MCIIOIb30BAHUS 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 CMEILEHBbl K Hadaly
M3y4YeHUs JUCLHUIUIMHBL, C TEM YTOOBI MOCIEAYIOINN (paKTHUECKUI MaTepuall paccMaTpUBaJICs Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanuzanus JeAyKTHUBHOIO IMOJAXOAA K M3YYEHHUIO XUMHHM CIOCOOCTBYET Pa3BUTHUIO TAKHUX
JIOTUYECKUX Olepalvii MBIIUIEHUS, KaK aHajlu3 M CUHTE3, 0000IeHHWE U KOHKpPETU3alus,
CpaBHEHME U aHAJOIUs, CUCTEMaTU3alus U KiIacCUPUKaLUA U JIp.

N3ydyenne xumMuu B NpoQecCHOHAIBbHBIX 00pa30BaTENIbHBIX OPraHU3ALMSX, PEAU3YIOLINX
o0pa3oBaTeNbHYIO IporpaMmy cpeiHero odiero oopaszoBanus B npenenax ocsoenus OIIOIT CIIO
Ha 0a3e OCHOBHOTO o01Iero oOpa3oBaHMs, IMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT MPOQUIIS
npo¢ecCHOHATLHOTO 00pa30BaHus. DTO BBIPAXKAETCS B COAECPIKAHUM 00yUYeHHsI, KOJTMUECTBE YacoB,
BBIIETISIEMBIX HA U3YYE€HHE OTIEJIbHBIX TEM IMpPOrpaMMbl, TNyOWHE MX OCBOCHHS 00y4arolMMHUCH,
o0beMe U XapakTepe MPAaKTUYECKUX 3aHATUH, BUAAX BHEAYAUTOPHOH CaMOCTOSATENIbHOW paboThI
CTYJCHTOB.

IIpu ocBoennu mnpodeccuit CIIO u cneumansHocteit CIIO TexHmyeckoro mpoduis
npodeccuoHanbHOT0 00pa3oBaHUs XUMUS U3ydaercs Ooliee yriayOaeHHO Kak NMpoduiibHas ydeOHas
JTMCLUIUINHA.

B mporuecce m3ydeHHs] XMMHH TEOPETHYECKHE CBEACHUS JIOMOJIHSIOTCS JIEMOHCTpALUsIMU,
7a00paTOPHBIMM  OINBITAMH W MPAKTHMYECKUMM 3aHATUAMU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHUYECKOMY JKcIepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTb (OPMHUPOBATH y OOy4arOUIMXCs
CrelMalbHble NMPEIMETHbIE YMEHHs: paboTaTh C BELIECTBAMH, BBINOJHATH MPOCThIE XMMUYECKHE
OMBITHl, YYUTh O€30MaCHOMY M SKOJOTHYECKHM TIPaMOTHOMY OOpAaIEHUI0 C BEIIECTBAMHU,
MaTepHajaMM U IpoleccaMy B OBITY M Ha IIPOU3BOJICTBE.

Jlnst opraHM3anid BHEAYAUTOPHOW CaMOCTOSITEILHON paOOTHhI CTYIEHTOB, OBJIAJIEBAIOIINX
npodeccusasmu CIIO u cnemmansHocTsiMu CIIO TexHuyeckoro mnpopuis MmpodheccHoHaTbHOTO
oOpa3oBaHMsl, MpeACTaBIeH MPUMEPHBIN MepeueHb pedepaToB (AOKIAIOB), HHAWBHIYATbHBIX
IIPOEKTOB.

B mpouecce u3zydyeHus XUMUM BaXHO (OPMUPOBATH HWH(DOPMALMOHHYIO KOMIIETEHTHOCTH
oOyvaromuxcs. [loaromy mpu  OpraHu3allMd  CaMOCTOATENBbHOH  paboOThl  HEOOXOJIUMO
aKLEHTUPOBAaTh BHHUMaHHE OOydalolIuXcsi Ha TOWCKE HHPOpMAIMM B CPEICTBAX MaccMelua,



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

PaGouas nporpamma y4eOHOM AUCHUIUIMHBI COCTOUT U3 2 pa3JieoB:

1. Heopranuueckas XuMus.

2.  Opranuueckas XuMusl.

[lpy wW3y4YeHHWH JUCHMIUIMHBI «XHUMHUS HUCHOJB3YIOTCS COBPEMEHHBIC IIeIaroruyecKu
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: KOMOMHUPOBAHHBIC YPOKH, MPAKTHUECKUE 3aHATHS, CEMHUHAphl, 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 HEOOXOOUMOCTh pa3BUTHS Yy OOyYarOIIUMXCS KOMIIETEHTHOCTH B  00JacTu
UCIIONIb30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMM ¥  HCCIEI0BaTEeNbCKUX
HaBBIKOB. /{751 3TOr0 B KadecTBE 3aJaHUN CaMOCTOSTENLHOW pabOTHI MPETyCMOTPEH TOUCK M
aHanu3 wuHpopmauuu B HHTepHeTe, pa3pabOTKa WHAMBUAYAJIBLHOTO TMPOEKTAa W CO3JaHUE
KOMITBIOTEPHOH MPE3EeHTALINH.

OreHka KadyecTBa OCBOCHHS YYEOHOW MUCIMIUIMHBI OCYIIECTBISIETCS B IPOIECCe TEKYIIETO
KOHTPOJISL 1 TPOMEKYTOYHOW aTTeCTaIHH.

Texywmuii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCA B (POPME. YCTHOIO ONpPOCa, TECTUPOBAHUS,
KOHTPOJIbHBIX Pa0OT, OIIEHKM BBINOJIHEHHS MPAKTHUECKHX paboT, 3aJaHuil CcaMOCTOSTEIbHON
paboTHI.

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



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

YyeOHass gucHUIUIMHA «XUMHS» SBISICTCS  y4EOHBIM MPEIMETOM U3  00s3aTelbHOU
npeameTHou oonmactu «EctectBennbie Hayku» OI'OC cpennero o6mero oopa3oBaHus.

[Tpu peanuzanuu 006pa3zoBaTENBLHON MPOrPAMMEBI CPEIHET0 00IIero 0Opa3oBaHus B Mpeaeiiax
ocBoerus [IIICC3 Ha 06a3ze OCHOBHOIrO OOIIEro 0oOpa3oBaHUs y4deOHAs TUCHUIIIMHA «XHUMHI)
u3ydaercs B 00IIeo0pa3oBaTeIbHOM ILHUKIE y4eOHOTrOo IUIaHa C TOJMYYCHHEM CpeIHero oOmiero
oOpa3oBaHus.

[Ipy ocBOGHHMH CHENHMATBLHOCTEH TEXHUYECKOro mpoduiis ydeOHas AUCHUTLIMHA «XUMUS
n3y4yaeTcsl Kak 0a3oBas yuyeOHas JUCHUILIMHA B oObeMe 117 dacoB, B TOM umciie 00s3aTeIbHOM
yueOHO# Harpy3ku 78 yacoB (66 yacoB — TeopeTHuecKoro o0y4deHus 1 12 yacoB — MPaKTHYECKOTO
oOy4eHwus).

OcBoeHNE HOBOTO COJACPIKAHUS OCYIIECTBIISIETCS C OTIOPON HAa MEXIPEIMETHBIC CBS3HU C
nucuumnHaMu «Pusnkay, «MatemaTtukay, «buonorus», « JKOJIOTUsI».

3HaHMs, YMEHUS U HaBBIKH, TIOJYYSHHBIC CTYICHTAMU MIPH OCBOSHUU 00I1e00pa30BaTeIbHOM
y4eOHOM JUCHUIUIMHBI «XUMHS» YIIyOJISIOTCS U PACIIUPSIIOTCS B MPOLIECCEe M3YyUeHUsl y4EOHBIX
JUCIUIUIAH MPOrPaMMBI TIOJITOTOBKU CIICIIMATIMCTOB CPEIHET0 3BEHA IHKJIA MAaTCPUAIOBEACHHE,
0€301MacHOCTb KU3HEEATEILHOCTH.



4 PE3YJBTATBHI OCBOEHUS YUEBHOM IUCIUTILINHBI

OcBoeHne cojaepkaHusi Y4eOHOW ITUCHUIUIMHBI «XHMHs» OO0CECIeUnBaeT JTOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIIHX Pe3yIbTaTOB:

® JIUYHOCMHBIX:

- YyBCTBO I'OPAOCTH M YBAXXEHUS K MCTOPUHU, U JOCTHIKCHHUSAM OTEYECTBEHHOM XUMHUYECKOH
HAYKW; XUMHYECKH TPAMOTHOE MOBE/ICHUE B MPO(EeCCHOHAIBHOM NESTEILHOCTH U B OBITY IIPU
o0pallleHnu ¢ XMMUYECKHMHU BEIIeCTBAaMM, MaTepHajaMH U IIpolieccaMy;

- TOTOBHOCTb K TPOJODKEHUIO 00pa3oBaHWs M TIOBBIICHHWS KBaTH(pHUKAIUKA B H30paHHOI
npoeCCUOHATBHON ~ ACATENbHOCTH W OOBEKTHMBHOE OCO3HAHHME POJM  XUMHYECKHX
KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIIOIb30BATh JOCTHKEHUS COBPEMEHHOM XHMMHMYECKOM HAyKU M XMUMHYECKUX
TEXHOJIOTUH U TOBBILIEHUSI COOCTBEHHOTO HMHTEIICKTYAJILHOTO PAa3BUTHS B BBHIOPaHHOM
po¢eCCUOHATILHOMN 1EATEIbHOCTH.

* MemanpeoMemHuix:

—  WCIOJIb30BaHUE PA3JUYHBIX BHUJOB  IIO3HABATCIBHOW  JESATCIBHOCTH ¥  OCHOBHBIX
MHTEIJUICKTYaJIbHBIX OIlepanuii (MOCTaHOBKH 3ajaud, (hOpMYJIMPOBAHUS THUIIOTE3, aHAIHM3a U
CHUHTC3a, CpPAaBHCHUA, O606HIGHI/I$I, CUCTCMATHU3alluH, BBIABJICHUA NPUYNMHHO-CICACTBCHHBIX
CBSI3CH, MOKWCKA aHAJIOrOB, (JOPMYJIUPOBAHUS BHIBOJIOB) IS PEIICHUS MOCTABICHHON 3a/1a4H,
MIPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOJAEHUS, HAYYHOTO SKCIEPUMEHTA) IS
W3YUYCHHS Pa3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U IMPOIECCOB, ¢ KOTOPHIMU BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHON cdepe;

—  WCIOJIb30BaHUE PA3JIUYHBIX UCTOYHUKOB JUIS TIOTYUYCHUS XUMHYSCKONW MH(POPMAIIMU, YMEHUE
OLICHUTh €€ JOCTOBEPHOCTbH ISl TOCTH)KCHHUSI XOPOIIMX PE3yJbTaTOB B MPO(ECCHOHAIBLHOU

chepe.

®  NpPeoMemHbvIxX:

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

- BJIAJICHUE OCHOBOINOJIAralOMMUA XHUMHUYECKUMHU TMOHATHUAMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE M0JIb30BaHUE XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO T[IO3HAHUS, MWCIOIb3YEMbIMH B XHMHH:
HaOJIIOJICHUEM, OIMCAaHUEeM, W3MEPEHHUEM, OJKCIIEPUMEHTOM; YMeHHe oOpadaThiBaTh,
OOBSICHATH PE3yAbTATHI IPOBEICHHBIX OMBITOB U JETaTh BHIBOJBI, TOTOBHOCTh U CIOCOOHOCTH
MPUMEHATHh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUIECKUX 3a71aY;

- c(OpPMUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OIICHKH M MPOW3BOAUTH PACUETHI MO
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM;

- BJIQJICHUE TIPABUJIAMHU TEXHUKH O€30MaCHOCTH NP UCIIOIH30BAHUHM XUMHUYECKUX BEIIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3HIIMKM IO OTHOIICHUIO K XUMHUYECKOW HH(OpMAIIHH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;



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
3aHATHH U
J1a00paTOpPHBIX
3aHATHH
BBenenue 2 2
Pasznen 1 O0mas u S7 40 8 17
HeOpraHu4vecKasi XuMus
Tema 1.1 OcHOBHBIE NOHATHS U 6 4 9
3aKOHBI XUMHUU
Tema 1.2 [lepuoanueckuii 3aKoH
U TIEpUOANYECKasl CUCTEMA 6 4 9 2
. M.Menneneesa. Ctpoenue
aToMa
Tewma 1.3 CtpoeHue BemiecTna. 4 2 5
XuUMUYeCKas CBSI3b.
Tema 1.4 Bona. PacTBopbl.
DNeKTpoNIuTHYECKast 16 12 4
JUCCOIUAITUS
Tema 1.5 Knaccuduxanus
HEOPTaHUYECKUX COCTUHEHUN U 9 6 2 3
HX CBOMCTBA
Tema 1.6 Xumuueckue peaxiuu 8 6 2 2
Tema 1.7 MeTasuibl 1 HEMETAIUTBI 8 6 2 2
Pa3znen 2 Opranuyeckasi XuMus 58 36 4 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 Kucnopocoaepxaniue 20 19 8
OpPraHUYECKHeE BEIIECTBA
Tema 2.4 A3zoTcoepsxaniiue
OpPraHUYECKUE COCTUHEHMS. 14 8 2 6
[Tonumepsl.
Wrorooe 3ansTue 2 2
Bcero 117 78 12 39

IIpome:xkyTouHas arrecrauus B popme 1uddpepeHIUPOBAHHOIO 3a4eTa




6 COJIEP)KAHUE YYEBHOM JJUCHUILIAHBI
BBEJEHUE

BxomHoit KoOHTpOnb. MHCTPYKTHBHBIH 0030p coaep)kaHHs Y4eOHOH IUCHMIUIMHBI U
3HAKOMCTBO OOYYaIOIIUXCSI C OCHOBHBIMU YCIIOBUSIMU U TPEOOBaHUSIMU K OCBOCHUIO MPOTPaMMBbI,
pa3paboTke MHIUBUAYATLHOTO IPOCKTA.

Hayunble MeTObI MO3HAHUS BEIECTB U XUMHUYECKUX SIBICHUI. PoJib 3KCniepuMeHTa u Teopuun
B XUMHU. MoOJenupoBaHUe XMMUYECKHX MPOIECCOB. 3HAUEHUE XUMHUH MPH OCBOCHUHU Ipodeccuit
CIIO u cnenmanprOcTel CIIO Texarueckoro npoduiis npodhecCuOHAITBHOTO0 00pa30BaHuUs.

Pazgen 1
OBIIAS U HEOPTAHUYECKASA XUMUSA

Tema 1.1 OcHOBHBIEC MOHATHA U 3AKOHbI XUMHUH

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 U MOJEKYJSpHAas MaccChl.
KonnuecTBo BemecTsa.

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

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

JdemoHcTpamum:

Mopenu aToMOB XMMHUYECKUX JIEMEHTOB.

Komnekuust mpocThIX U CII0KHBIX BELIECTB.

Hekotopsie BemiecTBa KOJIMUE€CTBOM 1 MOJIb.

Monens MOISIpHOTO 00BbeMa ra3os.

Annorponus ¢pocdopa, ooBa.

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

Cooepicanue yueonozo mamepuana no meme 1.2.

Otkpeitue .M. Menneneebim Ilepuonnyeckoro 3akoHa. llepuoanueckuii 3akoH B
dbopmynuposke JI.1. Menneneesa.

[lepuonnueckass TabnMua XUMHUYECKUX  DJIEMEHTOB —  Tpauueckoe  OTOOpakeHHe
nepuoanyueckoro 3akoHa. CTpyKTypa NEpHOIWYECKOW TaOMUIbl: Mepuoabl (Majbie W OOJNbBIIHE),
rpymnisl (TaaBHas U MOOOYHAs).

AToM— crnoxHas yactuna. SAapo (mpoToHbI U HEUTPOHBI) U NEKTPOHHAs 00o0uKa. M30ToMmBbI.
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MepruooB. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX O00OJIOUYEK AaTOMOB D3JIEMEHTOB OOJIBIIUX MEpPUOJOB (TIEPEXOJHBIX 3JIEMEHTOB).
[TonsiTue 06 opOuTansx. S-, p- u d-opOuTanu. DNEKTPOHHbIE KOHOUTYpAIIMH aTOMOB XHMUYECKUX
3JIEMEHTOB.

CoBpemenHas (HopMyTUPOBKA NEPUOTUUYECKOr0 3aKOHA. 3HAYCHHE TIEPUOIUUECKOT0 3aKOHA U
IIEPUOITUYECKON CUCTEMBbI XMMHYeCKHX 3yeMeHTOB JI.JMI. MeHneneeBa misi pa3BUTHUS HAyKu H
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 YIPAXKHEHUH, COCTABICHHUE TECTOBBIX BOIPOCOB
no Teme: «JJEKTPOHHbIE M Tpaduueckue (HOpMyJbl CTPOSHHS AIEKTPOHHBIX 000JIOYEK aTOMOB
3JIEMEHTOB B HEBO30YXJAEHHOM M BO30YXIEHHOM cOCTOsHUU. [IporHosmpoBaHMe XUMHYECKHX
CBOMCTB 2JIEMEHTOBY.

CocraBieHre KOHCIIEKTa 10 TeMe: BinsiHue XMMu4ecKkoil CBsA3M Ha CBOMCTBA COEIMHEHUM.

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
OKHCIIeHHMsS. AHMOHBI, MX OOpa3oBaHHE W3 aTOMOB B pe3yJbTaTe Ipolecca BOCCTAHOBJICHUS.
HNonHast cBSi3b, Kak CBA3b MEXJIy KaTHOHaMH U AaHHOHAMM 3a CYET 3JIEKTPOCTaTHYECKOIO
nputskeHns. Kiaccudukanus MOHOB: IO COCTaBY, 3HaKY 3apsja, HATMYUIO THAPATHONH OOOJIOUKH.
Honnble kpuctainnueckue perieTkd. CBONCTBAa BELIECTB C MOHHBIM THIIOM KpPUCTAJNIMYECKON
PEILIETKH.

KoBanentHnas xumuueckas cBs3b. Mexanusm oOpa3oBaHUsI KOBAJIEHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENLHOCT. KOBaNeHTHBIE MONIAPHAs U HETIOJIIPHAS CBA3H.
KpaTHocTh KOBaseHTHOM CBSA3U. MOJIEKYIISIpHBIE U aTOMHbBIE KpUCTAJIIMYECKHE pemieTku. CBolicTBa
BELIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAITIMYECKUMHU PEILIETKAMH.

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

ArperaTtHble COCTOSIHMSI BEIIECTB M BOJOPOJHAs CBsA3b. 1Bepaoe, >KUJKOE U Ta3000pazHoe
cocTosiHUA BellecTs. Ilepexon BemecTBa U3 OTHOTO arperaTHOro COCTOAHUA B ipyroe. Bonopoanas
CBSI3b.

Yucteie BemectBa U cMmecu. Ilonsthe o cmecu BeniecTB. ['OMOr€HHBIE M I'€TEPOrCHHbBIE
cmecu. CocraB cmeceil: oObeMHass W MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBasi IOJIs
MpUMeECEH.

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

CamocrosiTesibHAsE padoTa: BBINOJIHEHUE YINPAKHEHUH [0 COCTaBICHUID XMMHYECKUX
(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.

Bona kak pactBoputens. PactBopumocTs BemiecTB. HacblllieHHBbIE, HEHACBILIIEHHBIE,
MIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B, KUIAKOCTEH M TBEPIBIX BELIECTB
OT Pa3IUYHBIX (PAKTOPOB.

MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA.

DONEeKTPOIUTHl U HEDJEKTPOJIUTHL.  DJIEKTPOJIMTHYECKas jAuccouuanus. MexaHU3Mbl
ANEKTPOJIUTUYECKON TUCCOLMAIMU JJIi BEUIECTB C pPa3jIMYHbIMH THUIIAMH XHMHUYECKOH CBS3H.
I'uapaTtupoBaHHble M HETUAPATHPOBAaHHBIE HMOHBI. CTENEHb SJIEKTPOJUTHUYECKOW JHUCCOLMAIIHH.
CunbHple u cnalble 3JeKTPOIUTHl. (OCHOBHBIE TOJOXKEHUS TEOPHUH BJIEKTPOIUTHYECKON
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
UHUKATOpaMH.
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CamocrosiTesibHast pa0oTa: BBIIIOJHEHUE YIPAKHEHUH, pellieHne 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/1aHHM, TECTOBBIX 3aJaHUM J1JIs1 HAITMCAHUS
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.

Kucnotsl kak 3JI€KTpOJUTHI, UX KiIacCU(UKALUA 10 PA3IUYHBIM MPU3HAKaM. XUMUYECKUE
CBOWCTBA KHUCIOT B CBETE€ TEOPUH DIIEKTPOIUTHYECKON muccormanuu. OcCoOCHHOCTH
B3aUMOJICCTBUSI KOHLICHTPUPOBAHHON CEPHOM W a30THOM KHUCIOT ¢ MeTaiaMd. OCHOBHBIE
CHOCOOBI TIOTYYESHUS KUCIIOTHI.

OcHoOBaHUSI KaK 3JIEKTPOJIUTHI, UX KJIACCHU(pUKALUS MO Pa3IMYHbIM MpU3HAKaM. XUMUYECKHE
CBOICTBa OCHOBaHMN B CBETE TEOPUH DJIEKTPOJMTHUECKOW Jucconuanuu. Paznoxxenue
HEPAaCTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIE CLIOCOOBI MOTYYEHHS] OCHOBAHHIA.

Comnm kak snexktposutbl. Conu cpeHue, KUCIbIe U OCHOBHBIE. XUMHUYECKHU CBOMCTBA COJICH B
CBETE TEOPUHU AIEKTPOIUTHYECKON quccoruanui. CrocoObl MOTyYeHHsI 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.

Pemienue TectoBbix 3amaHuii mo Teme: «Kiacchl HEOPraHMYECKUX  COCIMHEHUU.
I'eneTnueckas CBsI3b MEXKIy KIIACCAMH HEOPTAaHUYECKUX COCTUHEHUI.

Tema 1.6 XumMn4yeckne peakiumn

Cooepircanue yueonozo mamepuana no meme 1.6.

Knaccudpukanusa xumudeckux peakuuid. Peakiuu coequHEeHMs, pa3lioKEHUs, 3aMelleHus,
obomena. Karamutuueckue peakuuu. OOpaTumble M HeoOpaTHUMble peakiuHu. ['OMOreHHble |
TETEPOreHHBIE PEeaKIMU. ODK30TEPMHUYECKHUE W DIHIOTEPMUUYECKHE peakiuu. TernoBoil 3ddekt
XUMHUYECKHUX peakuuid. TepMOXUMHUECKHE ypaBHEHUSI.

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

CkopocTh XMMHUECKHUX peakuuil. [ToHsTHE 0 CKOPOCTH XMMMUYECKHUX peaklUid. 3aBUCHMOCTb
CKOPOCTH XMMMUYECKUX PEeaKIUi OT pa3iUyHBbIX (DAKTOPOB: MPHUPOJBI PEATUPYIOLINX BEIIECTB, UX
KOHLIEHTPALUH, TEMIIEPATypPbl, IOBEPXHOCTH COIPUKOCHOBEHUS M UCIIOJIb30BAHUS KaTaJINu3aTOPOB.

OOpatumocTh XUMUYECKUX peakuuid. OOpatumble U HeoOpaTHMbIE peaKIUu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JemoHncTpanus pactBopuMoctd Zn u M(Q B comstHoit kucnore. PactBoper FeCls, KNCS —
poxanun kanusi, KCl— kpucramind., KpaxMalbHBIA KISHCTEP.

IIpakTnueckas padora Ne 2. PacueT ckopocTeil XMMHMUYECKHUX pEaKIHi. YNpakHEeHUs Ha
cMmenieHne xumudeckoro pasHoBecusi. CoctaBienue OBP Mmeronom snexkTpoHHOro 6anasca.
Onpenenenne OKUCIUTENEH U BOCCTAHOBUTEIICH.

CamocrosiTesibHasE padoTa: COCTaBICHHE OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX pEaKLUM.
Pemenne ynpaxHeHH Ha CKOPOCTh XUMUYECKUX PEAKIMN, XUMHUYECKOE 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.

JeMoHcTpanusi: KoJueKunid «MeTallibl U CIUIaBbl», MOJIEIN KPUCTAJUIMUECKUX PEIIETOK.

CamocrosiTesibHAs padoTa: MOJArOTOBKA JOKJIaga Ha Temy: «l'eHeTndeckas CBSA3b MEXIY
KJIacCaMM HEOPraHWYECKUX COEIMHEHMiI». PelnieHue, cocTaBieHHE TUIIOBBIX 3a/ay: pacuyeTsl I10
XUMHUYECKUM (OpMYyJIaM U ypaBHEHUSM PEaKIIHii.

KonTtpouabnas pa6ora 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. [IpuponHbBIE, HUCKYCCTBEHHBIE W  CHHTETHYECKHE
opranuyeckue Beuiectsa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BanentHocTh. XUMHUYECKOE CTPOEHUE KaK MOPSAOK COECIUHEHHUS aTOMOB B MOJIEKYJIBI I10
BAJICHTHOCTH.

Teopuss crpoeHus: opranumdeckux coenunennii A.M. BbyrtiepoBa. OCHOBHBIE TMOJOXKEHUS
TEOPUH XMMHUYECKOTr0o cTpoeHus. 3omepus 1 n3omepsl. XuMudeckue GopMysibl U MOAETH MOJIEKYJI
B OPraHUYECKON XHUMUU.

Knaccudukanuss opranndyeckux BemiecTB. Kiaccuukanus BellecTB 1O CTPOSHHUIO
YIJIEPOJAHOIO CKelleTa W HaIW4Mi0 (DyHKIMOHAIBHBIX rpymm. ['omonoru u romosorus. Hauama
nomenkiarypsl IUPAC.

Knaccudukanus peakiuii B opraHndeckodl XUMuM. Peakuuu npucoequHeHus (TUAPUPOBaHMS,
rajJOreHUpOBaHUsl, TUAPOraJIOreHUpPOBaHUs, Tuaparaluu). Peakunu otmiersieHus (AeruapupoBaHus,
JeTUAPOralloTeHUPOBaHus, Aeruaparanun). Peakuun 3amerienus. Peakuumn nzoMepusanum.

CamocrosiTesibHas padora:

1.  CocraBnenue hopMys ¥ Ha3BaHUM OPraHMYECKUX COCAUMHEHUI B COOTBETCTBUM C HOMEHKJIATYPOH.
2. CocraBieHue TeCTOBbIX 33JaHUH 1O TEMaM:
— OCHOBHBIE MTOJIOKEHUS TEOPUU CTPOCHUSI OpraHMuecKux coequHennii A.M.bytneposa.
— IIpoctpaHcTBEHHOE CTpOEHHE OpraHM4eckux Moiiekyn. CoBpeMeHHbIE MPEJCTaBICHUS O
CTPOEHUH OPraHUYECKUX COCTUHEHUH.

Tema 2.2 YriieBogopoabl 1 MX NPUPOAHBIE HCTOYHUKH
Cooepitcanue yuebnozo mamepuana no meme 2.2.
AJKaHBI: TOMOJIOTUYECKUH PsiZI, U30MEPHS U HOMEHKJIATYpa alIkaHOB. XUMHUYECKHE CBOMCTBA

aJIKaHOB (MeTaHa, 3TaHa)Z ropceHue, 3aMCHICHUC, PA3JIOKCHUC, ACTUAPUPOBAHUC. HpI/IMCHCHI/IC
aJIKaHOB Ha OCHOBE CBOMCTB.
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AnkeHbl. OTWIEH, €ro IOoJIy4YeHHe (JETHIpPUpPOBAaHMEM 3TaHa, JAENOJIMMeEpU3aluen
MIOJINATHIIEHA). ["'OMOIOrnueckuil psij, U30MepHs, HOMEHKJIaTypa aJIKeHOB. XMMHUYECKHE CBOWCTBA
STUJICHA: TOPEHHE, KadeCTBEHHbIE peakiuu (oOecuBeunBaHue OpPOMHOW BOJBI M pacTBOpa
[epMaHraHaTa Kajus), ruapaTanus, nojumepusanus. IlpumeHenue sTuiieHa Ha OCHOBE CBOMCTB.

Huensl u kayuyku. [loHATHe O OueHaX Kak YIrJIEBOAOPOJax € ABYMs JBONHBIMU CBA3SIMU.
ComnpsikeHHBIE JTMEHbl. XHMHYECKHE CBOWCTBa OyraaueHa-1,3 u w30mpeHa: 0OECIBEUYMBAHUC
OpOMHOI1 BO/IBI ¥ IOJMMEpH3aNKs B Kaydyyku. HaTypanbHbIi 1 CHHTETHUECKUE KaydyKu. Pe3una.

AnkuHBL. AnleTuieH. XUMAYECKUE CBOMCTBA alleTUJICHA: TOpPEeHUE, 00ecIiBeUrnBaHe OPOMHOM
BOJbI, INPUCOEIMHEHUE XJOpOBOJAOpoAa M Tujparauus. I[IpuMeHeHHe aneTHiIeHa Ha OCHOBE
CBOMCTB. MeXK1accoBasi N30MEPHUs C aJIKaJUECHAMHU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H305la: TOpEHHE, pEakLUM 3aMeLIeHMs
(rasioreHupoBaHue, HUTpoBaHue). [Ipumenenne GeH301a Ha OCHOBE CBOWCTB.

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

Hedts. Coctas u nepepadbotka Hedru. [leperonka nedru. HedrenpomykTs

JleMOHCTpalUMK 11apO-CTEP)KHEBBIX MOJENEH MOJIEKYN MeTaHa, 3TaHa, OyTaHa, u3o0yTaHa,
IICHTaHAa.

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

CamocrosiTesibHas padora:

1. CocraBiieHH€e KOHCIIEKTA IO TeMaM: «XHUMHYECKHE CBOMCTBA U CIIOCOOBI TMOJIYYCHUA aJIKAHOB,
AJIKCHOB, aJIKUHOB».
2. CocraBnenune (I)OpMy.]'I H30MCPOB AJIKAHOB, AJIKCHOB, AJIKKHOB U UX Ha3BaHHﬁ, ypaBHeHHﬁ.

Tema 2.3 Kuciopojacoaep:kanue oprannyeckue BemnecTrBa

Cooepircanue yueonozo mamepuana no meme 2.3.

Croupter.  Ilomydenune oStaHonma OpoKEHHEM TJIOKO3bl W THApATalMeld  dTHIICHA.
I'mapokcwiibHas rpynna kKak ¢yHKUuMoHasdbHas. [loHsATHE O mpenenbHbIX OJHOATOMHBIX CHHUPTaX.
XUMHUYECKHE CBOWCTBA 3TAHOJA: B3aUMOJCHCTBUE C HATPHUEM, 00pa30BaHHUE MPOCTHIX M CIOKHBIX
3¢UpOB, OKHCIEHHE B aibjaeru]. IIpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIHM3M, €r0
MOCJIEACTBHS U MIPEAYIPEKACHUE.

I'mauepuH Kak NpPEACTaBUTENb MHOTOATOMHBIX CHUpPTOB. KaudecTBeHHas peakimus Ha
MHOT0aTOMHbI€ cupThl. [I[puMeHeHue riunepuHa.

@enon. Pusnueckue M XHUMHUYECKHE CBoicTBa (eHona. B3auMHOe BIUSHHE aTOMOB B
MoJieKyJie (heHoJa: B3aUMOJIEHCTBHE C THAPOKCHUIIOM HATpUsl U a30THOM Kuciotoi. [IpumeHeHue
(eHo1a Ha OCHOBE CBOMCTB.

Anbperuabl. [lonstue o0 anmpaerngax. AunpAerufHas rpynna Kak (QyHKIHMOHaJbHAas.
dopMalbIETHT U €r0 CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOLIYH) KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBeTCTBYIOIUN cnupT. [lomyuyeHue anbAEruoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
ITpumenenue popmaibaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onoBeie kucnotel. [loHsTHe 0 kapOOHOBBIX KHcioTax. KapOokcunpHas rpymnma Kak
¢byHKIMOHANMbHAS. [OMOJNIOTMYECKUH psAZ TpPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyyeHne KapOOHOBBIX KHUCJIOT OKHCICHHEM albJErHI0B. XUMHUYECKHE CBOWCTBAa YKCYCHOMN
KHUCJIOTHI: OOIIMe CBOMCTBA ¢ MUHEPAJIbHBIMHM KUCIOTaMU M peakuus srepudukanun. [Ipumenenue
YKCYCHOM KHMCIJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOW H
CTE€apUHOBOM.

Cnoxuble >Qupbl U xupbl. [lomyueHue CioXHBIX 3GUPOB peakuuend >STepuPpHUKaALUU.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHUe. [IpuMeHeHme ClI0XXHbBIX 23(UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxsble »¢upbl. Kiaccudukanus xupoB. XUMHUYECKHE CBOMCTBa KHPOB:
TUIPOJIN3 U THAPUPOBAHUE KUAKUX KUPOB. I[puMeHeHne )kupoB Ha OCHOBE CBOMCTB. MbLa.

VYrneBonpl. YrieBoabl, WX KiacCHUKAIUsA: MOHOcaxapuabsl (TJIIOK03a, (pyKTO3a),
aycaxapyuabl (caxapos3a) U mojrcaxapuabl (KpaxMall U 1eJUII0J103a).
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I'moko3a — BEIIEeCTBO ¢ JBOWCTBEHHOHN (DyHKIMEH — albJAeruI0CIUpPT. XUMHUYECKHE CBOHCTBA
TJIIOKO3BI: OKHCJICHHE B TNIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIMPTOBOE OpOKEHUE.
[IprmeHneHne riaroKo3bl HA OCHOBE CBOMCTB.

3HaueHWE YIJIEBOJOB B JKMBOM MNPUPOAE W JKU3HM uenoBeka. [loHsatume o peakumsax
MOJIMKOHICHCALlUH U TUJIPOJIM3a HA IPUMEPE B3aUMOIIPEBPALLECHUI: TITI0K03a —> MOJUCAXaPU/L.

JeMOHCTpaMy CIIMPTOB: TIIMLEPUHA U 3TUIIOBOTO CIIUPTA

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

CamocTrosiTesqibHasi padora:

1.  CocraBrieHre KOHCIIEKTOB IO TeMaM: «XUMHUYECKHE CBOWCTBA U CIIOCOOBI TIOTyUSHHSI CIUPTOB U
aITBICTUIIOBY, «XMMHUYECKHUE CBOMCTBA U CIIOCOOBI OTY4YEHHS KapOOHOBBIX KHUCIOT.
2. [ToaroroBka nokiamoB mo Temam: «JleiicTBre cupToB U (DEHOJIOB HA OPraHU3M YEIIOBEKaY;

«OtaenbHble MPeACTaBUTENN (GEHOTOKUCIOT U OKCOKAPOOHOBBIX KHCIOT.

Tema 2.4 A3zorconep:kanue opranndeckue coequnenus. Illoaumepnt

Cooepircanue yueonozo mamepuana no meme 2.4.

Cooepoicanue yuednozo mamepuana no meme: Ilorsitue 00 amuHax. AnudaTHISCKUE 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, KHCJIOTAMU U JPYr C
apyrom (peakius mnonukoHaeHcauuu). llentuaHas cBaA3p W nmonunentuasl.  [IpumeHeHwue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuunasi, BTOpHYHAs, TpPETUYHAs CTPYKTYpbl OENKOB. XHMMHUYECKHUE CBOICTBa
OCIKOB: TOPCHHE, JCHATYPAIIHS, THIPOIN3, IIBETHBIC peakinu. bronornueckrue GyHKIIUU OCITKOB.

[Tonumepsl. benku u nonucaxapuasl Kak OMOMOIMMEPHI.

[lmactmaccel. IlonydeHne nNONMMEPOB pEAKIMEH MMOJMMEPHU3ALMU W TOJUKOHJICHCAIUU.
TepmoracTuuHble U TEPMOPEAKTUBHBIE M1acTMacchl. [IpencraBurenu miacTMace.

Bonokna, wux xnaccudukamus. [lomydyenue BosokoH. OTnaenbHbBIE NPEICTABUTENN
XUMHUYECKUX BOJOKOH.

JeMoHCcTpaMu: KOJUIEKIUS TJIACTMACC, BOJIOKOH U TAOJIMIIBI.

JlaGopaTopHas pa6ora Ne3. KauecTBeHHbIEe peakliUu OEJKOB.

CamocrosiTesibHas padora:

[ToaroroBka npe3eHTaluii Mo TeMam:

— «3HavyeHue OEIKOB JIJIsl ’KUBBIX OPTAHU3MOBY

— «3HavYeHUE aMUHOKHUCIIOTY

— «3HaYeHHUE YTIIEBOIOBY

— «buonmornueckas poib >KHUPOB»

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

CocraBneHrue ypaBHEHMI peakIMil MO TEeHETHMYECKOW CBSI3W MEXAY YIIeBOAOPOJAMH,
KHUCJIOPOJICOACPKAIIUMU U a30TCOAECPKAIIMMHI OPraHUYECKUMHU COETMHEHUSIMU.

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 JeHCTBHIl)

Pa3nea 1 OBIIAA U HEOPTAHNYECKASA XUMMUSA

Tema 1.1 OcHOBHEBIE
HOHATHA U 3aKOHBI
XUMHHA

VYMeHue aBaTh  ONpelIesicHHe W ONEPUPOBATh  CICAYIOIIUMH
XMUMHUYECKHUMHU TOHSITHUSIMU: BEHICCTBO, XUMHYECKUN 3JIEMEHT, aToM,
MOJICKYJIa, OTHOCHTECIbHBIC aTOMHAs M MOJICKYJIApHAas MacChl, HOH,
AJUTOTPOITHSI, U30TOIbI, XUMUYECKasI CBSI3b, JICKTPOOTPHIATEIBHOCTD,
BaJICHTHOCTD, CTEIICHb OKHMCJICHHUS, MOJIb, MOJISIpHAS. Macca, MOJISIPHBIH
00beM  ra3000pa3HbIX BEHIECTB, BEIIECTBA MOJICKY/SIPHOTO |
HEMOJICKYJISIPHOTO CTPOCHHUSI.

dopmynupoBaHKE 3aKOHOB COXPAHCHHUSI MACChl BEIIECTB U MIOCTOSIHCTBA
COCTaBa BEIIECTB.

YcTaHOBKA MPUYUHHO-CIICACTBEHHON CBSI3U MEXKIY COJCPKAHHEM 3THX
3aKOHOB U HAIMMCAaHHEM XHUMUYECKUX (POPMYII U YpaBHEHUH.
Hcnonp3oBanne B yd4eOHOH U NpOdeCcCHOHATBHON IeATEIbHOCTH
XUMHAYECKHX TEPMHUHOB ¥ CHMBOJIUKH.

HasBaHue M3y4eHHbBIX BEIIECTB 0 TPUBHAIBHOW WIIM MEXITyHAPOTHON
HOMEHKJIAType U OTPaKEHHE COCTaBa 3THUX COCIUHEHHUH C MOMOIIBIO
XUMHYECKHX (OPMYIL.
OTpakeHHE XUMHYECKHX
XMMHUYECKHX PEaKIui

mnmpouoeccoB €  IMMOMOIIBIO ypaBHCHI/Iﬁ

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

VYcraHoBKa 3BOJIIOIMOHHON CYITHOCTH MEHJIEJIEEBCKON M COBPEMEHHOM
(dhopMyIMpoBOK repuoguieckoro 3akona J1. . Menneneena.
OObsacHeHrne (U3MUECKOTO CMbICTIA CHUMBOJHKHA TNEPUOAMYECKON
tabnuubl xumuueckux oaneMmeHtoB /. M. MenneneeBa (HOMEpoB
3JIeMEHTa, TEPUoJa, TPYMIbl) U YCTAHOBKA MPUYMHHO-CIICICTBEHHOU
BSI3W MEXAY CTPOCHHEM aroMa M 3aKOHOMEPHOCTSMHM HW3MEHEHUs
CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B IEpUOAAX M
rpymnmnax.

XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJBIIUX MEPHUOIOB 1O UX
nosoxkeHunto B Ilepnonnueckon cucreme /1. 1. Menneneena

Tema 1.3 Ctpoenue
BEIECTBA.
XHUMH4YeCcKast CBA3b.

YcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHMYECKHMX BEIIECTB OT CTPOCHUS
aTOMOB O0Pa3yIOIINX UX XUMUYECKUX DJIEMEHTOB.
XapakTepuCTUKa BAKHEHIIMX  TUIOB  XUMHUYECKUX
OTHOCHUTEIBHOCTH 3TOH THITOJIOTHH.

OOBbscHeHrEe 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PELIETOK

CBA3EH WU

Tema 1.4 Bona.

YMeHue aBaTh OINpeAeleHHWE U  ONEpUPOBaTh  CIIEAYIOIIUMU
XUMUYECKUMHU TOHATUSMHU: PACTBOPBI, IEKTPOIUT M HEDIEKTPOJIUT,
UIEKTPOIUTUYECKAs AUCCOLAALUS.

@OpMyIMPOBKA OCHOBHBIX IOJIOKEHUM TEOPUM DIIEKTPOJIUTHYECKON

PactBopsI. o o
JUCCOLIMAMU M XapaKTepUCTHKAa B CBETE€ JTOM TEOPUM CBOUCTB
DNEKTPOIUTHYECKAS 9
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCITMHEHUM.
JUCCOLUANUs .
—  @OopMyIMpPOBKA OCHOBHBIX ITOJIOXKEHUN TEOPUU XUMUYECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHHM U XApaKTEPUCTHUKA B CBETE JTOM TEOpUU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKHUX COETMHEHUI
Tema 1.5 — XapakTepucTuKa COCTaBa, CTPOCHHs, CBOWCTB, IIOINY4YEHUS U
Knaccudukanus IIPUMEHEHHs] OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHHM:
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HEOPraHUYECKUX OKCHJOB, KHCJIOT, OCHOBAaHHI U COJICH.
COCTMHECHUN U UX
CBOICTBa
— OOBbsiCHEHHE CYIIHOCTH XHMHYECKHX IMporeccoB. Kraccugpukanus
XUMHUYECKHUX PEAKIIHA M0 Pa3TUYHBIM MPU3HAKAM: YUCITY U COCTaBY
— TIPOAYKTOB MU PEarcHTOB, TEIUIOBOMY 3(deKTy, HampaBlieHHo, ¢ase,
HaJMYMIO KaTaJlu3aTopa, U3MEHEHHUIO CTETICHEH OKHMCIICHUS JIEMEHTOB,
- 16 00pa3yroIuX BEIIeCTBA.
ema 1. 5
— YcraHOBKa MPU3HAKOB OOIET0 M Pa3IMYHOTO B THIOJOTHH PEAKIUN
XUMHUYECKHE N o
JUTsl HEOPTraHMYECKON M OPTaHMYeCKOM XUMUM.
peakuuu

Knaccugukanus BemecTB 1 NpoIecCcoB ¢ TOYKH 3PEHUS
OKHCJIEHUSA-BOCCTaHOBJIEHMsI. COCTaBIEHNE YPAaBHEHUN pEeaKIMii

C NOMOIIIBIO METO/1a ATIEKTPOHHOr0 OaaHca.

OOpsicHEHHE 3aBUCUMOCTH CKOPOCTHM XHMMHUYECKOH peakuuu U
MI0JIOKEHMSI XMMUYECKOI'0 PAaBHOBECHS OT pa3IMyHbIX (PAKTOPOB

Tema 1.7 Metaminl
U HEMETABI

XapakTepucTuka COCTaBa, CTPOECHMs, CBOMCTB, IIOJy4YeHUS U
npuMeHeHus: BaxkHeWmmx merawioB (IA u II A rpynn, amomunus,
Kene3a U UX COSJAMHCHHN).

XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOWCTB, MOJY4YEHUS U
npuMeHnenust Baxxuenmux HemertawioB (VIII A, VIIA, VIA rpynmn, a
Takke asora u ¢ocdopa, yriepoga M KpeMHHs, BOJAOPOAA) M HX
COEIMHEHUM.

Paznen 2 OPTAHUYECKAS XUMMUS

Tema 2.1 OcHOBHBIE
HOHATHSA

YMeHue JaBaTb OIpENeNeHHWe W ONEepUpoBaTh  CIEAYIOIIMMU
XUMUYECKMMU TIOHATHSMU: YIVIEPOAHBIM CKejleT, (yHKIMOHAIbHAs
rpymnna, 130MepHusi, FOMOJIOTHSL.

OpraHU4eCcKOn N .
XUMEH H TEODHS — Ha3BaHue u3y4eHHBIX BEUIECTB MO TPUBHAIBLHOU WU MEKyHAPOAHOH
J— HOMEHKJIATYpe M OTPAKEHHE COCTaBa ITUX COCAUHEHHH C MOMOUIBIO
OpraHuIecKiX XUMHAYECKHX (POPMYIL )
coeHHeHNi —  Ortpaxenue XUMAYECKHX  MPOLECCOB €  MOMOMIBIO  ypaBHEHHH
XUMHUYECKHUX PEaKIIHi.

Tema 2.2 — XapakTepucTuka cocTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
VYrieBonopoasl U Ux NPUMEHEHUST  BaKHEHIIMX  KJIAaCCOB  YIJIEBOJOPOJOB  (aJIKaHOB,
MIPUPOIHEIE LIUKJIOAJIKAaHOB, aJIKEHOB, AJIKNHOB, APEHOB) M UX Hanbosee 3HaYMMbIX B
HUCTOYHUKU HapOJHOXO03SHCTBEHHOM IUIAHE MTPEJICTaBUTENCH.

— XapakTepucTuka cocTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
Tema 2.3 NPUMEHEHHUS BaXHEUIIMX TPEACTaBUTENCH: METaHOola W HSTaHoJja,
Kucnoponcoanepxa CIIOXKHBIX 3(UPOB, KUPOB, MBUI, alIbAECTHAOB ((opMaNbIETHIOB U
I1€ OpraHu4ecKHe alieTanp/eruja), KeToOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
BEILIECTBA KHCIIOTBI), MOHOCaxapuaoB (TJIIOKO3bI), JAMCAXapuIIOB (caxapo3bl),

NoJIMCaxapuoB (Kpaxmasa U IEJUTHJIO3bI).

Tema 2.4 — XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, IMOJyYeHHUS W
Asotconepxaiune MPUMEHEHHs] aHWIWHA, AMHUHOKHUCIOT, OEIKOB, HCKYCCTBEHHBIX U
OpraHUYECKHE CUHTETUYECKUX BOJIOKOH, MJIACTMACC, Kay4yKOB.
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.
[IpakTuyeckoe TNPUMEHEHUE 3JEKTpoiu3a:  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 y4yeOHOW IUCHUIUIMHBI «XUMHS» TpeOyeT Hamuuus y4eOHOro
kabuHeTa XumuH, 1a00paTOPUN XHUMHUH.

[Tomemenne kabuHeTta yaoBieTBopseT TpeboBaHusM CaHUTaAPHO-IHIEMUOIOTUYECKUX
npaBwi 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO 000pyI0BaHHEM:

- MOCaJ0YHbIC MECTA MO KOJUYECTBY 00 yUaIOLIUXCS;

- paboyee MeCTO MPENo/IaBaTeNs;

- MyJbTUMEAUITHOE 000pyIOBaHUE.

B coctaB yueOHO-METOIUYECKOTO M MAaTePUATBHO-TEXHUYECKOTO OOECIICUEHUsI MPOrpaMMBbI
y4eOHOM TUCIUIUINHBI « XUMUS» BXOJAT:

- KOMIUIEKT y4yeOHo-HarisaHbix mnocoOuit (Ilepmommueckass cucrema siemento JI. M.
MengeneeBa, OJEKTPOXUMUYECKUN Pl HaNpsHKEHUHM MeETauioB, «PacTBOpUMOCTh — COJeH,
OCHOBAHHH, KUCIIOT B BOJIE»);

- MOJEJIM KPUCTAIIMYECKHUX PEUIeTOK;

- 00pa3ipl HEOPTAHUYECKUX U OPTAaHMUECKUX COSAMHCHUN;

- macmnopt KaOuHeTa,

- OuOnHMoTeYHbIN QOHT.

B Oubmuorteunsiii ¢GoHI BXOIAT YUeOHHKH, Yy4eOHO-METoauYecKas JAOKyMEHTAIWs,
o0ecreunBarIIe OCBOCHNE y4eOHOTO MaTepraa.

B nporiecce ocBoeHusT mporpaMMbl y4eOHON TUCHUIUTUHBI «XUMHUS» 00yYaroImuecs UMEIoT
JOCTYIT K 3JIEKTPOHHBIM y4eOHBIM MaTepuajaM Ha 0Opa30BaTEIIbHOM MOpPTaje YHUBEPCHUTETA U B
cBoOoaHOM jaocTyrie B IHTepHeTe.

O6opynoBanue 1aboparopuu U pabourx MeCT J1adopaTOpUU:
Ixadw! A1 XpaHEHUsT peaKTUBOB, XHMHUYECKOH IMOCY/IbI, HATIISIHBIX TTOCOOUH,
o0opynoBaHus

CTOoJIBI ¥ CTYIBS JJTs1 00YYarOIINXCS

Croun u cTyn U1l Ipeno/iaBaTes

Hlxad BBITSHKHON

Croxn kadenbHBI sl HarpeBaTeIbHBIX MPUOOPOB

Kitaccnas nocka

Hxad nms Tabmmi

Crenanl

Celi myist XUMUYECKHX PEAKTHBOB

0. PakoBuHa

CpenctBa 00yueHus (CTEH/IbI, IIJIaKAThI, TAOTUIIHI)
[Tepuonnueckas cucrema annementoB /. 1. Menneneesa (Tabnuia).
DNEKTPOXUMHUECKUNA Psi/I HAMPsDKEHUH MeTaljioB (Tabmua).
Tabnuna «PacTBOPUMOCTH COJIEH, OCHOBaHMM, KUCIIOT B BOJIEY.
JlaGoparopHasi mocya U XUMHUECKHUE TPUHAICKHOCTH
[Ipo6upku, MmepHbIE TPOOUPKH

CrakaHbl XUMUYECKUE PAa3HON EMKOCTH;

Crekiia npeIMETHBIE;

HunuHApsl MEpHBIE;

bymara ¢unsTpoBanbHas;

Bara rurpockomnuyeckas;

['pymia pe3uHoBast 1151 MUKPOOIOPETOK U MUIIETOK;

Jlepxatens A IpoOHPOK;

taTuB amas npoOUPOK;

0. Epumm pysg moiiku ko0 v mpoOUpoK;

RO ~NoOk~whd P

wnN e

BOoo~NogR~WNE
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11.
12.
13.
14.
15.
16.

CoNoUA~AWNE

Hoxuuimr;

TpyOku pe3uHOBBIE COEIUHUTEIBHBIE;

[taTuB 1aG0OpaTOPHBIH I 3aKPETICHHSI TOCY bl U IPUOOPOB;

HIunus! TUreNbHBIE;

TpyOku cTekIsHHBIC;

AnTeuka 1715 OKa3aHus NepBON MEIUIIMHCKON IOMOLIM IIPU 05K0rax, Mope3ax.

[lepeuens yuebHbIX U3nanuil, IHTEpHET-pECypCcoOB, JOMOJIHUTEIHHON JIUTEPATYPhI

OcCHOBHBIE HCTOYHUKH
WpanoB, B. I'. Oprannyeckas xumus. Kpatkuii kypc [DnekTpoHHbI pecypc]: YueOHOe
nocooue / B. I'. UBanos, O. H. I'epa. — M.: KYPC, HUL]l UH®PA-M, 2015. — 222 c. — Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=459210
ITamesckas, H. B. Xumusa. YueOHo-meTomuueckoe mocodoume / H. B. Ilamesckas, 3. M.
Axpumenko, B. E. AxpumeHnko. - 2-¢ u3a., nepepad. u gomn. — Kpacaomgap: KCOU, 2014. —
213 c. — Pexxum poctyma: http://znanium.com/catalog.php?bookinfo=503508

JlonoIHUTeIbHbIEe HCTOYHUKH
WpanoB, B. I'. Heopranmueckas xumus [DnekrpoHHblii pecypc]: Kparkuii xypc / B.I.
WBanos, O.H. I'ea. — M.: KYPC: HUL] UHD®PA-M, 2014. — 256 c. — Pexxum pocryna:
http://znanium.com/bookread.php?book=458932
Ky3spmenko, H.E. Hawama xumum [DaexkTpoHHbId pecypc] : ydeOHoe mocodme / H.E.
Kyspmenko, B.B. Epemun, B.A. IlonkoB. — 16-e., mom. m mepepab. — MockBa :
Jlaboparopus 3uanuid, 2016. — 707 c. — ISBN 978-5-00101-400-3. — Pexum mocryma:
https://e.lanbook.com/book/84084

HNHTepHeT-pecypcesl

Www.pvg.mK.ru (omummnuana «I[Tokopu BopoObeBbI TOPHI).
www.hemi.walts.ru (OGpa3oBaresbHBIN CAUT IS IIKOJIBHUKOB «XUMHUSI»).
www.alhimikov.net (O6pa3oBaTenbHBINH CAUT IS ITKOJILHUKOB).
WWW.chem.msu.su (DaekTpoHHast OMOIMOTEKA [0 XUMHH).
www.enauki.ru (MatepreT-u3aanue st yuuteneil «kECTeCTBEHHBIC HAYKI).
www.1september.ru (meToauueckas razera «1 CeHTIOPS»).
www.hvsh.ru (kypHaim «XuMHS B IITKOJIEY)
WWW.NJJ.ru (KypHAI «XUMHS ¥ )KH3HBY)
www.chemistry-chemists.com (3neKTpOHHBIH KypHAI «XUMUKHA U XHMHS).

Jlureparypa Ajd npenoaaBaresieu

[Ipukaz MunucrepctBa o6pasoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepkJIeHUU
(benepanbHOro rocyAapcTBEHHOT0 00pa30BaTeIbHOrO CTaH1apTa CPEAHEro (TOJIHOT0) O0IIEro
00pa3zoBaHUsI.

[Tpuka3z MunucrepcTBa oOpa3oBaHusi U Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuH
n3menenuit B [lpuka3 MunucrepcrBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O6
YTBEP)KICHUU (DeZlepalIbHOTO TOCyIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa CPEIHETo
(mosHOTO) 00IIIEr0 00pa3oBaHUs ».

[Tucemo JlemaprameHTa rocyJJapCTBEHHOM MOJIUTUKHU B c(hepe MOArOTOBKH pabounx KaJpoB U
JAI1IO Mwuno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMeHmanuu 1Mo OpraHU3aAIuN
MOJTyYeHUsI CpeAHero oOImero obOpa3oBaHHMsA B TIpeAeiax OCBOCHHUS 00pa3oBaTelbHbBIX
MporpaMM cpeaHero mnpodecCHoHaIbHOrO 00pa3oBaHMs Ha ©0a3e OCHOBHOTO OOLIETro
o0pa3oBaHMs C ydeToM TpeOoBaHUM (enepaabHbIX TOCYJapCTBEHHBIX 00pa3oBaTENbHbIX
CTaH/IapTOB M MOJydyaeMoi mpodeccuu Wi CHEelHaTbHOCTU CPeAHEro MpoeCcCHOHAIbLHOTO
o0pa3oBaHU.

INabpuensu O. C., JIpicoa I'. I'. Xumus: kaura Juisi mpenojaBaTeis: yuel.-MeTo . Tocooue.
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http://znanium.com/catalog.php?bookinfo=459210
http://znanium.com/catalog.php?bookinfo=503508
http://znanium.com/bookread.php?book=458932
https://e.lanbook.com/book/84084
http://www.pvg.mk.ru/
http://www.hemi.walts.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
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http://www.chemistry-chemists.com/

5.

— M., 2012.
lNabpuensu O. C. u ap. Xumust 1 npodeccuid U CeHAIbHOCTEH TEXHUYECKOTO MPOQHIIS
(2JIEKTPOHHOE MPUIIOKECHHE).
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[Ipunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE ®OPMbI OBYUEHMU A

AKTUBHBIE M HMHTEPAaKTUBHBIC (DOPMBI HCIIONB3YIOTCS MPH TMPOBEICHUU TEOPETUYECKUX U

IMPAKTUYCCKUX 3aHATHI:

HpI/IMeHSIeMBIe AKTHUBHBIC U

Paznen/rema Kparkas xapakrepuctika
MHTEPaKTUBHbBIE (POPMBI
Pa3nes 1 O0mas n Heopranu4yeckasi XuMus

Tema 1.2 Pabora B Mukporpymnmnax: Kaxnas rpynmna oOydaronimxcs

[Tepuoauueckuii 3aKoH
Y TIepUOIUYECKast
cucrema
JA.N.Meunneneena.
Crpoenue aToma

Crtpoenue aToma.
PagnoakTuBHOCTB.

JIOJDKHA PEIIUTh OJHY Mpo0ieMy,
OCHOBBIBAsICh HA 3HAHUU TEOPETUYECKOTO
MaTepuaia U IpeaoIoKeHUH, BEIIBUTaEMBb)
YWICHAMMU TPYIIIbL:

- 3aKOH paJMOAaKTUBHOIO pacnaza.

- buosornueckoe nencTBHE SAIEPHBIX
W3JyYEHUM.

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

Tema Ne 1.3. AHaJn3 KOHKPETHOU OOcyx1eHrEe BOTIPOCOB:
CrtpoeHnue BemiecTna. CUTYaIluu — 3aBHCHMOCTH CBOWCTB BEIIECTB OT THUIIA
XuMHYeCKas CBS3b. XUMHUYECKOH CBSI3U
— AunotporHbie MOAU(PUKAIIUN YTIIIepoaa
— AumotporHbie Moaudukauu Gocdopa.
Tema Ne 1.5. Cemunap: 1. [logroroBka k ceMuHapy
Knaccudukanus «Heopranuueckue 2. O6CyXaeHHE BOIIPOCOB CEMUHApA:
HEOPraHMYECKUX COETUHEHUS» a. XapakTepHcTHUKa OTAEIbHBIX KJIacCOB

COE€NIUHEHUN U
HUX CBOMCTBa

HEOpPraHMYECKUX BEIECTB (OIpeieeHH
KJaccu(uKalus, CBOicTBa).

6. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCT
OKCHUJIOB U THJIPOKCH]IOB.
B. [‘eHeTHveckasi B3aMMOCBS3b KJIACCOB

HCOPTaHNYCCKUX CO€OUHECHUH.

Pazjnen 2 Opranuyeckasi XuMus

Tema 2.2.
YrieBogopoabl U X
MIPUPOJIHBIE HCTOYHUKH

KommexTuBHAas MBICIUTENBHA]
JACATCIBHOCTD

Ha nepBom starme kaxxaasi rpymnmna u3ydaeT U
XapaKTepU3yeT OTJeNbHBIE KITaCChI
YIIE€BOIOPOAOB, 3aMOJHSS CPABHUTEIbHYIO
Ta0HILy.

Ha BTOopom sTane - aHanu3 o0mux npobiaem
IPUMEHEHHE YTIIEBOIOPOJIOB B
MPOMBIIIJICHHOCTH.

Tema Ne 2.3. Huckyccus OO6cyx1eHue Borpoca:
Kucnoponconepxamue | «Ilosnb3a u Bpea aTaHoa» IIpuMeHeHne CIupTOB B HAPOAHOM
OpraHUYECKHe xo3auctse. [locaencTBus ankoroansma.
BELIECTBA

Tema Ne 2.4. AHanu3 KOHKpeTHBIX | OOCyX/IeHne B MUKpOrpymmnax:
A3sorconepxaiue cUTyanun - Uro takoe bA /[p1?

OpraHUYECKUE - 3a wiu npotuB npumeHenns: bAJlos?

coenuHenus. [lomumepsl
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NEPEYEHb MIPAKTHYECKHNX UJIABOPATOPHBIX 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
CUCTEME.
Tema 1.5 Knaccudukanusa | Jlabopamopnas paboma Ne 1. Peakuinn HOHHOTO 2
HEOpPraHUYECKUX oOmeHa. VcribiTanue pacTBOPOB COJIEH MHINKATOPAMHU.
COETMHEHUN U UX CBOMCTBA
Tema 1.6 Xumuueckue Ilpakmuueckasa paboma Ne 2. Pacuer ckopocreit 2
peaxkuuu XUMHUYECKHUX PEaKIMid. YTpaKHEHHs Ha CMEIICHUE
xumuueckoro pasHoBecusi. Cocraienue OBP
METOJIOM 3JIEKTpOHHOT0 Oananca. Onpenenenue
OKHCJIUTENEN U BOCCTAHOBUTEIIEH.
Tema 1.7 Meramnel u | Jlabopamopunas paboma Ne 2. 2
HEMETaJUIbI KauecTBeHHble peakuuu Ha XJIOpHA-, cyibdar-,
CHJIMKAT- U KapOOHAT- HOHBI.
Pa3znen 2 OPTAHUYECKASA XUMUS
Tema 2.2 YrneBonopoasl u | Illpakmuueckas  paboma  Ne3. CocraBnenue 2
WX MPUPOAHBIC UICTOYHUKU | CTPYKTYPHBIX (OPMYNl OPraHMYECKHUX BEIIECTB U HX
H30MEPOB.
Tema 2.4 Jlabopamopnas padoma Ne3. KauecTBEHHbIE peaKIUU 2
A3oTrconepxaiue OEJKOoB.
OpraHHYecKue
coenuHenus. [lomumepsr.
NTOI'O 12
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JIUCT PETUCTPAIIMU U3MEHEHUW U JONTOJTHEHUM

No Paznen paboueii Kpatkoe conepxanie n3MEHCHHUS/JOTOTHCHUS Hara, IMoanuce
n/m MPOTPaMMBbI Ne mpotokona |mpexacenarens
3acemanus I11K TIK
1 PaGowyas mporpamma y4yeOHOW amcmumuiuHBl  «XuMmus» | 13.09.2017 T.
aKTyaJlu3UpoBaHa C BHECEHHEM H3MEHEHUN B 3JeKTpoHHBIN | IIpoTokon Nel L
BapUaHT. LA
2 TUTYIBHBIN JUCT Ha ocnoBanmnu mpukasa pexropa @T'bOY BO “MI'TY um. '. | 12.09.2018 1.
Hocosa” Ne 10-30/465 ot 17.07.2018 r. Tekct “MunnctepctBo | [IpoTokom Ne 1 ra
00pa3oBaHUs ¥ HAYKHA 3aMCHHTH Ha TEKCT “MHHHCTEPCTBO LG
HAyKH U BBICIIero oopasoBanus Poccuiickoit @eneparmm™
3 9. YyeGHo- B cBs3M c 3akmoueHHEM KOHTPAakTOB co cropoHHumH | 12.09.2018r.
METOAMYECKOE H ANEeKTPOHHBIME  OmbOnmuoreunsiMH  cuctemMamu  “FOpaitr” | [IpoTokom Ne 1 A
MarepHatbHO- (Jorosoper HOpaiir DBC www.biblio-online.ru Ne/T-1096-18, LA
TEXHUYECKOe Ne1-1097-18), “BOOK.RU” (Horosop KuoPyc memma 3BC
obecrieucHme BOOK.ru Nel18493307/0-1093-18) paszmen 9. VYuebHo-
IporpamMm y4eOHOH | METOAWYecKoe ¥  MaTepHaJbHO-TEXHHYECKOe oOecreueHne
JVCIUTITHHBI nporpamMMm y4eOHOM AMCIMIUIMHBI MYHKT «[lepedeHp yueOHBIX

n3naHuii, UHTepHET-pecypcoB, AOMOIHUTEIBHONW JTUTEPATYPHD)
YUTATh B HOBOM pelaKIuu:
OcHoBHas1 IMTepaTypa

1. CyBopoB, A.B. OOmas u HeopraHuueckas XUMHS B 2 T.
Tom 1 [DnekTpoHHBIH pecypc] : YUEOHHK UL CPETHEro
poheCCHOHATHHOTO oOpa3oBanus / A. B. Cysopos,
A. b. Hukonbeckuit. — 6-¢ m3n., ucmp. M mom. — MOCKBa :
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccrnonansHoE
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329

2. CyBopoB, A.B. O0Omas u Heopranumdeckas XUMHUSI B 2 T.
Tom 2 [DnekTpoHHBIH pecypc] : YUeOHHUK [UIS CPEIHEro
po¢heCCHOHATHLHOTO o0Opa3zoBaHus / A. B. CyBopos,
A. b. Hukonbckuii. — 6-e wm3n., wcnp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccruonanbuoe

obpazoBanue). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://biblio-online.ru/bcode/421330
3. Kamunuckmit, B. A. Opranudeckas XuUMUS TECTOBBIE

3aaHus, 3aJadd, BOMPOCHI [DJIEKTPOHHBIN pecypc]: ydeOHOe
mocobue IS CpemHero MpoeCCHOHAIBHOTO 00pa3oBaHUs /
B. A. KamuHCKkmMit. — 2-¢ wW3nA., Wcmp. W 1o — MockBa
WznarensctBo FOpaiit, 2018. — 289 c¢. — ([IpodeccrnonansHoe
obpazoBanme). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251
JlonoJiHNTEILHAS JIUTEPATYPa
1. MerpoBckast, H. A. Xumwms [DnekTpoHHBIH pecypc]
npaktukym [ CIIO] / H. A. IlerpoBckas ; MITY. -
Maruurtoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-
ROM). - Pexxum JIOCTYTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
MakpooObeKT.
2. Caenko, O. E. Xumus VueOHUK IS KOJUIEIDKEH.
OoOmieoOpa3oBarenbHas MOATOTOBKA [TekcT]| : y4eOHHK Juist
CIIO / O. E. Caenko. - Poctos-Ha-Jlony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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9. YuebHo-
METOIUYECKOE U
MaTepHaIbHO-
TEXHUYECKOE
obecneuenue
porpamMm y4eOHOM
JUCLATLIMHBI

B cBmu ¢ oOHOBiueHMEM IIAT(OPMBI  SJIEKTPOHHOU
oubnmoreyHoit cucreMbl “3HanmymM” pasmen 9 Paboueit
MIPOTrPaMMBbl YUTATh B HOBOH PEIAKIIUH:
OcHoBHas1 JIUTEpaTypa

3.  CyBopos, A. B. O0mas u Heopranndeckas XUMUs B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : YUeOHHK Ui CpPEIHETro
po(heCCHOHATHHOTO obpa3zoBanus / A. B. CyBopos,
A. b. Hukonbckuii. — 6-¢ wu3n., wenp. u gon. — Mocksa !
UznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccrnonansroe
obOpazoBanue). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329
4. Cysopos, A. B. O0mast 1 HeopraHudeckass XuMusi B 2 T.
Tom 2 [DnekrpoHHBI pecypc] : Y4eOHUK Ui CpEIHETro
po(heCCHOHATHHOTO o0pa3oBaHUA / A. B. CyBopos,
A. b. Huxonmeckuit. — 6-e wm3g., mcmp. u 1mom — MoOCKBa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccrnonansroe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryna: https://biblio-online.ru/bcode/421330
5.  Kamunckmii, B. A. Oprammueckas XUMHS :@ TECTOBBIC
3aaHus, 3aJa4d, BOMPOCHI [DJCKTPOHHBIA pecypc]: ydeOHOe
mocobue Uis CpemHero mpoeCCHOHAIBHOTO 00pa3oBaHus /
B. A. KamuHckuit. — 2-¢ u3n., ucop. ¥ jgom — MockBa :
UznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccruonansroe
obpazoBanue). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251

JlonoJIHMTeIBbHAS JIUTEpPaTypa
1.TletpoBckass, H. A. Xwumus [DnexkTpoHHBIH pecypc]
mpaktukyMm [mns CIIO] / H. A. Tlerposckas ; MITY. -
Marnutoropek : MI'TVY, 2017. - 1 snextposn. ont. muck (CD-
ROM). - Pexum JIOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxkpooOBeKT.
2.Caenko, O. E. Xwmms . VY4eOHHK 9 KOJUICIKEH.
Oo0meoOpa3oBarenbHas HoAroToBka [Tekcr] : ydeOHHMK Juis
CIIO / O. E. CaeHnko. - Pocros-Ha-/lony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

11.09.2019 r.
[TpoTtoxon Ne 1

',//.“

9. YyebHo-
METOIMYECKOE 1
MaTepHaIbHO-
TEXHUYECKOE
obecrieuenue
IIporpamMm y4eOHOH
JUCHATIIAHEL

B cBa3m ¢ OOHOBIEHMEM  MaTepUaAIbHO-TEXHHYECKOTO
obecrieuennss M. . YueOHO-METOJMYECKOE W MaTepualibHO-
TEXHMYECKOEe OOecredyeHne MporpamMMm y4eOHOH JNMCHUIUTHHBI
YUTaTh B HOBOH peIaKInu:

Aynutopust M204 Kabuner ['ymMaHWTapHBIX M COLHAIBHO-
9KOHOMHYECKUX JTUCIUITINH

Y4yebHasg ayauTopus [UIS TPOBENCHHS YUYEOHBIX 3aHATHH,
MIPAKTUYECKUX M JaOOpaTOPHBIX 3aHATHH, CaMOCTOSATENBHON
paboThl, AJIsl TPYNIIOBBIX M MHAMBUAYaJBbHBIX KOHCYJIbTAlMH,
JUIS TEKYIIEro KOHTPOJISL U TIPOMEXKYTOYHOH aTTeCTaIlUH.
Paboyee mecTto mpemnonaBaTeis: MEPCOHANBHBIM KOMIIBIOTED,
paboune Mecta oOydaromUXcs, JOCKa YydeOHas, ydeOHas
MeOelb;

Maxker pemoHcTparoHHbi "lleHTpHdyra"', Tematmdyeckue
IUTAKaThl U TaOJIHIIBI;

Bechl TexHUUECKUE ¢ Pa3HOBECAMY;

Becsl a1ekTpoHHBIE yueOHBIE 10 2 KT}

Becs! kBasipaTHbIE;

OKCHUKaTOPHI;

Cymuiky HaCTEHHEBIE,

Kprimka ¢ BRITSDKKOH (st BRITSDKHOTO mIkada Ne01380750),
(200*660*3500 mm;

Turmm ¢papdopossie Huzkme Ne3;

[xads! U1 ocy el 1 000pYyAOBaHUS;

llkad A1 XpaHEHHs XUMHYECKHX peakThuBoB, (450*900*2100
MM.);

16.09.2020 r.
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xads! cymuibHbIE;

1IWnus! TUTeNbHELE;

[IIxad BBITSHKHOM ¢ MOMKOI;

Hancraska nns crona;

Buckosumertpsi BITK;

Cruprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop J[-1227-
18 ot 08. 10. 2018, cpok nedictBus: 11. 10. 2021

MS Windows (noxmucka Imagine Premium) norosop J-757-17
ot 27. 06. 2017, cpok neiicteus: 27. 07. 2018, Calculate Linux
Desktop CBO0O/IHO pacmpocTtpaHseMmoe 1o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok nercTBus: OeccpouHO

MS Windows (mioxmmcka Imagine Premium) norosop /[-593-16
ot 20. 05. 2016, cpox mefictBus: 20. 05. 2017

MS Office Nel35 ot 17. 09. 2007, cpok meiicTBHs: 6ecCpOTHO

7 Zip cBoboauo pactpoctpansemoe (https: /www. 7-zip. org/),
CPOK ACUCTBHS: OECCPOIHO

9. YyebHo-
METOUYECKOE U
MaTepHaIbHO-
TEXHUYECKOE
obecrnieuenue
porpamm y4eOHoi
JIUCLATLIAHEL

B cBsBH c 3aKmOYEHHEM KOHTPAKTOB CO CTOPOHHUMH
QNIEKTPOHHBIMH ~ OnOIMOTEeYHBIMM  cucteMamu  “lOpaiit”
(Kontpakt Ne K-55-20 ot 25.08.2020 r. OOO «3OnekTpoHHOE
usngarensctBo FOPAMT», 01.09.2020 r. mo 31.08.2021 T.)
paszen 9 pabouei NporpaMMbl YUTAaTh B HOBOW PeIaKIUH:
OcHoBHas1 IMTepaTypa

1. CyBopoB, A.B. O0mas u HeopraHudeckas XAMHUSI B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : YUEeOHHK Ui CpPETHETro
po(eCCHOHATHHOTO obOpa3zoBaHus / A. B. CyBopos,
A. b. Hukonbeckuit. — 6-¢ m3n., wcmp. u 1mom. — MOCKBa :
WznarensctBo FOpaiit, 2018. — 292 ¢. — ([IpodeccrnonansHoE
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://urait.ru/bcode/421329

2. Cysopos, A. B. OOmiass 1 HeOpraHuveckas XUMHS B 2 T.
Tom 2 [DnekTpoHHBIH pecypc] : YUeOHHUK [UIS CPEIHEro
po¢heCCHOHATHHOTO o0Opa3zoBaHus / A. B. CyBopos,

A. b. Hukonbckuii. — 6-¢ wm3n., wcnp. u gon. — Mocksa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccruonanbuoe
obpazoBanue). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://urait.ru/bcode/421330

3. Kamwuackuii, B. A. Opranmueckas XUMHS @ TECTOBBIC

3aaHMs, 3aJadd, BOMPOCHI [DJIEKTPOHHBIN pecypc]: ydeOHOe
mocobue UIs CpemHero MpoeCCHOHAIBHOTO 00pa3oBaHUs /

B. A. KamuHckuit. — 2-¢ u3na., ucop. W gom — MockBa :
WznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccuonanbuoe
obpazoBanue). —  ISBN 978-5-534-02899-7. —  Pexum

nocryma: https://urait.ru/bcode/415251

JlonoJIHUTeIbHAS JTUTEepaTypa
1. IlerpoBckasi, H. A. Xumus [DJeKTpoHHBIH pecypc]
mpaktukyMm [mas CIIO] / H. A. Ilerposckas ; MITVY. -
Marnutoropck : MI'TY, 2017. - 1 snekrpon. ont. muck (CD-
ROM). — Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
MakpooObeKT.
2.Caenxko, O. E. Xumusa . VYueOHHK 1 KOJUIEIDKEN.
Ob6meobpa3zoBarenbHas MOATOTOBKA [TekcT] : yueOHMK uis
CIIO / O. E. Caenko. - Poctos-Ha-Jlony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0
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