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= DeepatbHOrO  FOCYAAPCTBEHHOIO 00pasoBaTeNbHOrO  CTaHaapTa cpeanero  obuero

00paloBaHuA»; YTBEPKIACHHOIO npukasom Munucrepersom obpasosanus u Haykn Poccun ot 17
mas 2012 r. Ne 413;

= OefCpAIBHBIX  TOCYAAPCTBEHHAIX 00palOBATENLHBIX  CTAHZAPTOB  CpeiHero
npodeccHoranbHoro obpazoBanus;

= [lpusmeproii nporpavmss obmeoGpasopatebHON YueGHOH AMCIMIUIMHL «XHMHSY 115
HPOPECCHOHANBHBIX  0OPAZOBATEBHBIX OpraHH3aumi,  pexoMennoBannoi  DeepanbHbiM
FOCYAAPCTBEHHBIM ABTOHOMHBLIM YHpeRICHHEM «Denepanbiblil HHCTHTYT pasBHTHA oOpazosanus
(®rAY  «®HPO») B kauectse NPHMCPHOI  MPOTpaMMbl  JUIS  PCalM3alMi  OCHOBHOM
npodeccuonatbioi 0bpaoBaTeIbHOIN nporpammst CTT1O na 6ase ocnosnoro o6imero obpasosanus
¢ noayueHuem cpexanero obmero obpatosanus. [lpotokon Ne 3 or 21 wmionn 2015r
Perucrpaumonnsiit Homep peueisin 378 or 23 mions 2015t DIAY «®HPO»,
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1 HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma  o0mieoOpa3oBaTenbHOW — Y4eOHOW — NUCHUIUIMHBL  «XHWMHUS
npeaHasHadyeHa g u3ydeHuss xumuu B OI'BOY BO «MarHutoropckuii rocyaapCTBEHHbIN
TexHnueckuid yHuBepcuter um. [.JMI. HocoBa» MHOronpodmibHBIN KOJUIEIK, pPEaTU3yIOIIeM
00pa3oBaTeNnpHyI0 MPOrpaMMy CpelHero oouiero oopazoBaHus B Mpejieiax OCBOCHHUS MPOTrPAMMBbI
MOJITOTOBKH CHEIHMAIMCTOB CPETHETO 3BE€HA Ha 0a3e OCHOBHOTO O0IIETr0 0Opa3oBaHusI.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegHero oOmero oOpa3oBaHMs, TMPEIbABIIEMBIX K
CTPYKTYpE, COACPKaHUIO M Pe3yIbTaTaM OCBOCHUS YUEOHOU AUCIUIUINHBI « XUMUS»;

— B COOTBETCTBUMU ¢ PexkomMeHmauusMu 1O OpraHM3allMHM MOJYyYEHUs CpeAHEero oOIIero
oOpa3oBaHMsi B  I@peaelax  OCBOEHUs  0Opa3oBaTeNbHBIX  IPOrpaMM  CpPEAHETO
npodeccnoHanbHOTO O0Opa3oBaHMsi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHsI C Y4ETOM
TpeboBaHuil (perepanbHBIX TOCYAapCTBEHHBIX CTAaHAAPTOB U IMOJIydaeMo# mpodeccun uimu
CIEUUANIBHOCTH cpenHero mnpogeccuoHansHoro obpaszoBanust (Ilucemo Jlemapramenra
roCy/1apCTBEHHOW MOJUTHKU B cepe moarotoBku padouux kaapos u IO MwunobpHayku
Poccun ot 17.03.2015 Ne 06-259);

—  Ha OCHOBE NMPUMEPHOIN MporpamMmbl 00111e00pa30BaTENbHON YUEOHOW TUCIUILTUHBL « XUMUSI»
Ui 1IpopeccHOoHaANIbHBIX 00pa30BaTeNbHbIX OpraHU3alii, peKoMeH10BaHHONH DenepalibHbIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM  yupexkaeHueM «DenepalbHblii HMHCTUTYT Pa3BUTHS
obopazoBanus (PI'AY «DHPO») B KkauecTBe NPUMEPHOW MPOrpamMMbl IS PeaTn3aluu
OCHOBHOH mpodeccuoHanbHOil oOpa3zoBarenbHOi nporpamMbel CIIO Ha 06a3e OCHOBHOTO
o0miero o0pa3oBaHus ¢ MOMy4YeHUEM cpeaHero obmero odbpazoBanus. [Ipotokon Ne 3 ot 21
utonist 2015t. Peructparnmonnstii Homep perieH3nu 385 ot 23 utonst 2015t. DAY «DUPOy;

— c yderom TpeboBanuii ®I'OC cpemnero mnpodeccruoHaabHOro 00pazoBaHus W TPOGUIL
poheCCHOHATTLHOTO 00pa30BaHMUS;

— c yuerom IlpumepHOii OCHOBHOW 0Opa3oBaTeIbHONW MPOTPaMMbl CpPEAHETO OOIIEeTro
o0Opa3oBaHMs, OJOOPEHHON pelieHreM (eIepalbHOTO y4eOHO-METOIUYECKOT0 00bEeTUHEHUS
1o o0miemMy 06pazoBaHuto (MpoTokoi ot 28 uroHs 2016 r. Ne 2/16-3).

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

- (dbopmMupoBaHKEe y 00YJaIONIMXCS YMEHHS OLEHUBATH 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
KaXX/IOTO YEIIOBEKa,

— dbopMupoBaHHE Yy OOYYarOMIMXCS IIETOCTHOTO MPEICTaBICHHUS O MHpPE U POJNM XHUMHUHU B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI
U TIPOLECCHI OKPYXKAOLIEH JIEHCTBUTEIBHOCTH: IPUPOJHOM, COLHMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH Cpefibl, — HCIOIB3YS ISl 3TOT0 XUMUYECKIE 3HAHMUS;

—  pa3BUTHE y OOYYalOIIUXCS YMEHHU pa3nuyarb (PakThl U OIEHKH, CPaBHHBATH OIICHOYHBIC
BBIBOJIBI, BUJICTh HMX CBSI3b C KPUTEPUSIMH OIEHOK W CBSI3b KPUTCPUEB C OIPEICICHHON
cucTeMoi IleHHOCTeH!, pOpMyITupOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

—  npuoOpereHre OOYYAIONIMMHUCS OIBITa PAa3HOOOPA3HOH NEATENFHOCTH, TIIO3HAHHUA H
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JUIS Pa3IMIHBIX
BUJIOB JIEATEIHHOCTH (HABBIKOB PELICHUS MPOOIEM, MPUHATUS PEUICHHUH, MTONCKA, aHaIn3a 1
0o0paboTkn  WHPOpPMAIMK, KOMMYHUKATHBHBIX  HABBIKOB,  HABBIKOB  H3MEPCHHI,
COTPY/ZHUYECTBA, 0€301MacCHOr0 OOPAIIEHUS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HHU).

B mporpamMmy BKIIFOUEHO COJepKaHWE, HANpaBICHHOE HAa (OPMHPOBAHUE Yy OOYJAIOIIUXCS
KOMIIETECHIINH, HEOOXOAMMBIX I kKauecTBeHHOro ocBoenus [IIICC3 Ha 0a3e OCHOBHOIrO OOIIEro
00pa3oBaHMs C MOTYyUYEHUEM CPEAHETO 00IIero 0opa3oBaHusl.

B nmanHoii pabodeii mporpamMme MpeAcTaBIeHB: 00IIas XapaKTepUCTHKa W MECTO Y4eOHOI
IVCHIWIUIAHBI, Pe3yJabTaThl OOY4YeHHs, TEMAaTHYeCKHH TUIAaH W COJEp)KaHHWE C TIepedHeM
MPAKTUYECKUX PabOT, TEMATUKONW CAMOCTOSITENIbHOM PabOThl, aKTUBHBIE U MHTEPAKTUBHBIE (HOPMBI
MPOBEJICHUST  3aHATHH, Y4eOHO-METOIUYECKOe ¥ MaTepHalbHO-TEXHHYECKOoe oOecrieueHne
00pa3oBaTeNbHON JAEATEIbHOCTH.



2 OBIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUITTINHBI
«XHUMUSA»

XuMHsI — 3TO HayKa O BELIECTBaX, UX COCTaBE U CTPOCHMH, CBOMCTBAX M IPEBpAILEHUSIX,
3HAaYCHUU XUMHUYECKUX BEIIECTB, MATEPHAJIOB W MPOLECCOB B TMPAKTUYECKON IEATEIHHOCTH
YeJI0BEKA.

Copepxanne 001e00pa3oBaTeIbHON y4eOHON MUCHMIUIUHBI «XUMUS» HANpaBlIeHO Ha
YCBOGHHME OOYYaIOIIMMUCS OCHOBHBIX IOHSTUH, 3aKOHOB M TEOPUH XUMHM; OBJIAJCHUE YMEHUSAMU
HaOII0AaTh XUMHUYECKHE SIBJICHUS, IPOBOJIUTh XUMHUYECKHNA SKCIIEPUMEHT, MPOU3BOJUTH PACUEThI
Ha OCHOBE XMUMHUYECKUX (POPMyYJI BEIIECTB U YPAaBHEHUH XUMUYECKUX PEAKIIUH.

B mporuecce u3ydeHuss XUMHUK y 00YYarOIUXCsl Pa3BUBAIOTCS MMO3HABATEIbHBIC UHTEPECH U
MHTEJUIEKTyaJIbHblE CIOCOOHOCTH, NOTPEOHOCTH B CaMOCTOSATEIBHOM NPUOOPETEHUH 3HAaHUM IO
XMMHU B COOTBETCTBUH C BO3HUKAIOUIMMH JKU3HECHHBIMH MPOOJIEMaMH, BOCIIUTHIBACTCS OEpeKHOE
OTHOILIECHMSI K IPUPOJIE, TOHUMaHHUE 3/I0pPOBOr0 00pasa >KU3HHU, HEOOXOIUMOCTH MPELyNpeKACHUS
SIBJIGHUH, HAHOCSIIMX BPEJl 3I0POBBIO U OKPYKAIOILEH Cpefe.

OHM OCBaMBaIOT MPUEMbI T'PAMOTHOI'0, 0€30MIACHOI0 UCMOJIb30BAHUSA XUMUYECKHUX BEILECTB U
MaTepHaioB, IPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U Ha MTPOU3BOJICTBE.

IIpu cTpyKTYpUpPOBAaHUHU COAEP)KaHUS 00Ie00pa30BaTENbHON Y4eOHON IUCHUIUIMHBI s
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPTaHW3alMid, pPeATH3YIOIHX  00pa30BaTEIbHYIO
porpamMmy cpeasero oouero oopazoBanus B npenenax ocsoenuss OIIOIT CIIO Ha 6a3e 0CHOBHOTO
obmiero o0pa3oBaHMA, YYHTHIBaJaCh OOBEKTHBHAS pPEATBHOCTh — HEOONBIIOW O0BEM YacoB,
OTHYUICHHbIX HA M3y4YeHME XHMHUU U CTPEMJICHHE MAaKCHUMAaJbHO COOTBETCTBOBATH HJAEAM
pasBuBatomiero odydenus. Iloaromy Teopernyeckue BONPOCH MAKCUMAJIbHO CMEILEHBbI K Hadaly
W3yUYeHUs JUCLHUIUIMHBL, C TEM YTOOBI MOCIEAYIOMNNA (HaKTHUECKUI MaTepuas paccMaTpUBalICcs Ha
OCHOBE M3YyYEHHBIX TEOPUH.

Peanuzanus JeAyKTHUBHOIO IMOJAXOAA K M3YYEHHUIO XUMHUHM CIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTHYECKUX OMNEpaliii MBIIUICHUS, KaK aHalli3 W CHUHTe3, O00OOIIeHHEe ¥ KOHKpPETH3aIlHs,
CpaBHEHME U aHAJOIUA, CUCTEMaTHU3alus U Kilaccuukanus u Jip.

W3yuenne XxuMuu B TPO(eCcCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3AIMAX, PEATH3YIOIIHX
o0pa3oBaTenbHYIO porpaMMy cpenHero odmiero oopazoBanus B npenenax ocsoenus OIIOIT CIIO
Ha 0a3e OCHOBHOTO 0O1Iero oOpa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT HPOQUIIS
po¢eCcCHOHATLHOTO 00pa30BaHus. JTO BBIPAXKAETCS B COAECPIKAHUM 00yUeHHsI, KOJTMUECTBE YacoB,
BBIJICIIIEMBIX Ha M3YYEHHE OTAEIBHBIX TEM NPOTPaMMBbl, TNIyOWHE WX OCBOCHHS OOYJarOIIUMHUCH,
o0beMe U XapakTepe MPAaKTUYECKUX 3aHATUH, BUAAX BHEAYAUTOPHOW CaMOCTOSATENIbHOM paboThI
CTYJCHTOB.

IIpu ocBoennu mnpodeccuit CIIO u cneumansHocteit CIIO TexHmyeckoro mpoduis
npodeccnoHanbHOT0 00pa3oBaHUs XUMUS U3ydaeTcs Oosiee yriyOaeHHO Kak npoduiibHas ydeOHas
JTUCLUIUINHA.

B mpomecce m3ydeHUs XMMHUU TEOPETHUYECKHE CBEIEHUS JIOTIOJNHSIOTCS JTEMOHCTPAIHSIMH,
7a00paTOPHBIMM  OINBITAMU W TMPAKTHMYECKUMM 3aHATUAMU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHAYECKOMY OJKcnepuMeHTy. OH OTKpBIBae€T BO3MOXXHOCTH (DOPMHUpPOBATh y OOYYaIONIUXCS
CrelUalbHbIe MPEIMETHbIE YMEHUs: paboTaTh C BELIECTBAMH, BBINOJHATH MPOCThIE XMMUYECKHE
OTBITHI, YYUTHh OE30MaCHOMY ¥ OKOJIOTMYECKH TPaMOTHOMY OOpAalIeHHIO C BEIIECTBAMH,
MaTepHajlaMH U TIpolieccaMy B OBITY U Ha IPOM3BOJICTBE.

Jlnst opraHM3anid BHEAYAUTOPHOM CaMOCTOSITEILHON pPaOOTHI CTYIEHTOB, OBJIAJIEBAIOIINX
npodpeccuasmu CIIO u cnemmansHocTsiMu CIIO TexHuyeckoro mpopuis MmpodheccHoHaTbHOTO
oOpa3oBaHMs, MpeACTaBIeH MPUMEPHBIN MepeueHb pedepaToB (AOKIAIOB), HHAWBHIYaTbHBIX
MIPOEKTOB.

B mpormecce m3ydeHHss XUMHH BaXXHO (OPMHPOBATH MHPOPMANMOHHYI) KOMITETEHTHOCTH
oOyyaromuxcs. [loaromy mpu  OpraHu3allMd  CaMOCTOATENbHON  pabOThl  HEOOXOJIUMO
aKIEHTHPOBAaTh BHUMAaHWE OOYYalOIUXCS Ha TIOMCKEe WH(POPMAMU B CpPEACTBaX MacCMenua,



WutepHere, y4yeOHOW W cCHENMalIbHOM 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 HCHOJB3YIOTCS COBPEMEHHBIC IeIaroruyecKu
TEXHOJIOTUU. YciIoBUEM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIMH M YHUBEPCAIbHBIX Y4YEOHBIX
JeUCTBUI sBIAETCS OO0y4YeHHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO IMOAXOoJa (Ipeanojaraet
aKTUBHOCTH OOYy4YaroIMXcsi, KOrJa 3HAaHUE HE IepelaeTcsi B TOTOBOM BHJIE, & CTPOUTCS CaMUMHU
Oo0y4aroIMMHUCS B TPOLECCe WX II03HABATEIbHOM JEATENLHOCTU: WIPOBasi JEATEIbHOCTH;
MIPOEKTHAs JEsATeNIbHOCTh; MpoOjeMHOe oOyueHue; oOydeHHe B JIUalore; CUCTEMa BOIPOCOB U
3aJaHui, OpraHu3auusi pPeQIeKCUBHOW NEATENFHOCTH; CO3/IaHUE CHUTYalluid, HAIpaBJICHHBIX Ha
UH(POPMAIIMOHHBIN TMOKCK; CO3/IaHME CUTYyaIllK BbIOOpa U T.1.). Hanboee menecooOpa3Hbie BHIIbI
3aHATUI: KOMOMHUPOBAaHHBIE YPOKH, MPAKTHUECKUE 3aHATUS, CEMHUHAphl, 3a4€Thl, JIUCKYCCHUH,
KOHCYJIbTAIIHH.

CamocrosiTenpbHass paboTa BBHIMONHACTCS OOYYAIOMIMMHUCS BO BHEAYIUTOPHOE BpEMs IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE IpENojaBaTess, HO 0€3 ero HemocpelICTBEHHOTO
yuactust. KOHTpOJb BBINOJHEHUS CAMOCTOSITENIHOW PaOOThI OCYIIECTBISETCS B TNPUCYTCTBHU
oOyuaromuxcsi (B paMKaxX ayIUTOPHBIX 3aHATHI) wian Oe3 ydactus oOywaromierocs. [Iporpamma
YUUTBIBAET HEOOXOMUMOCTh pa3BUTHS Yy OOYyYarOIIMXCS KOMIIETEHTHOCTH B  00JacTu
WCIOJIb30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMM ¥  HCCIEI0BaTEeNbCKUX
HaBBIKOB. /{751 3TOr0 B KadecTBE 3aJaHUN CAMOCTOSATENBHOW pabOTHl MPEAYCMOTPEH IOUCK U
aHanu3 wuHpopmanuu B HHTepHeTe, pa3paboTKa WHAMBUAYAIBHOTO TMPOEKTAa U CO3JaHUE
KOMIIBIOTEPHOH MPE3EeHTALINH.

OreHka KadyecTBa OCBOCHHS YYEOHOW MUCIMIUIMHBI OCYIIECTBISIETCS B IPOIECCe TEKYIIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCcTal|H.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCA B (OPME. YCTHOTO ONpOCa, TECTUPOBAHUS,
KOHTPOJIbHBIX paboT, OLIEHKHM BBIMOJIHEHUS NPAKTUYECKUX paboT, 3adaHuUM CaMOCTOSTENbHOU
paboTHI.

Ilo 3aBeprmieHMH u3y4eHHs YUEOHON AUCHMIUIMHBI «XHUMHUS» OOydarouiyecs CHAIoT
g depeHIIMPOBaHHBIN 3a4ET BO 2 CEMECTPE.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

YyeOHass gucHUIUIMHA «XUMHS» SBISICTCS  y4EOHBIM MPEIMETOM U3  00s3aTelbHOU
npeameTHoi oomactu «EctectBennbie Hayku» OI'OC cpennero o6mero oopazoBaHus.

[Tpu peanuzanum 0O6pa3oBaTENbHOI MPOrpaMMbI CpeiHEro oomero o0pa3oBaHus B Mpeaeiax
ocBoerus [IIICC3 Ha 06a3e OCHOBHOrO OOIIEro 0Opa3oBaHUs Y4YeOHAs TUCIUTIIMHA «XHMH
u3ydaercs B 00IIeo0pa3oBaTeNbHOM LHUKIE Yy4EeOHOTrO IUTaHA C TOJMYYSHHEM CpeIHero oOmiero
oOpa3oBaHus.

[Ipy ocBOGHHMH CHENHMATBLHOCTEH TEXHUYECKOro mpoduiis ydeOHas AUCHUTLIMHA «XHMUS
n3ydyaeTcsl Kak 0a3oBas yuyeOHas JUCHUILIMHA B oObeMe 117 dacoB, B TOM umciie 00s3aTeIbHOM
yueOHO# Harpy3ku 78 yacoB (66 yacoB — TeopeTHuecKoro o0y4deHus u 12 4acoB — MPaKTHYECKOTO
oOy4eHus).

OcBoeHNE HOBOTO COJACPKAHUS OCYIIECTBISETCS C OMOPOM HAa MEKIPEIMETHBIC CBSI3H C
nucuurnHaMu «Pusnkay, «Matematukay, «buonorus», « JKOJI0TUs».

3HaHMs, YMEHUS U HaBBIKH, TIOJYYSHHBIC CTYICHTAMU MIPH OCBOSHUU 00I1e00pa30BaTeIbHOM
y4eOHON AUCHUILTUHBI «XHUMHS» YIIIYONSIOTCS UM PACHIMPSAIOTCS B MPOLIECCE U3YyUEHUs yYEOHBIX
JUCIUIUIAH MPOTPaMMBI TIOJITOTOBKH CIICIIUAIMCTOB CPEIHEr0 3BEHA IMKJIA MAaTePUAIOBEACHHE,
0€301MacHOCTb KU3HEEATEIILHOCTH.



4 PE3YJBTATHI OCBOEHU S YYEBHOM JUCIIUILINHBI

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

® JIUYHOCHIHDBIX:

— YYBCTBO TOPAOCTH M YBAXEHUS K UCTOPUM, U JOCTHIKEHUSIM OTEYECTBEHHON XUMHUYECKOM
HAyKH; XUMHYECKHA TPAMOTHOE TTOBEICHUE B MPO(EeCCHOHALHOM NeATeIbHOCTH U B OBITY ITPU
oOpallleHuU C XUMUYECKIMH BEIlIeCTBaMU, MaTepUualaMy U POLECCaMH;

— TOTOBHOCTh K TPOJOJDKEHHIO O0pa3oBaHMS M TIOBBINICHHS KBaTM(UKAIMK B W30paHHOMN
npoecCHOHATLHON ~ ACSITENTbHOCTY H  OOBCKTUBHOE OCO3HAHUE POJM  XHUMHUYECKUX
KOMIIETEHIINH B 3TOM;

— YMEHHUE HCIOIb30BATh JOCTHXKEHUS COBPEMEHHOM XMMHYECKOM HAyKM U XUMHUYECKHX
TEXHOJOTHI JUIsl TMOBBIIMIEHUST COOCTBEHHOTO HMHTEUICKTYAJIIbHOTO pPa3BUTHS B BBEIOpAHHOM
npodeccnoHaNbHOM e TENbHOCTH.
® _memanpeomMemHbvix:.

- WCIIONB30BAaHUE  PA3UYHBIX BUJOB IIO3HABATEIHHOW  JCSATEIIBHOCTH W OCHOBHBIX
MHTEJUICKTYAJIbHBIX Olepanuil (TOCTaHOBKHU 3a/lay, (JOPMYJIIMPOBAHUS TUIIOTE3, aHAIM3a U
CHUHTE3a, CpaBHEHUS, OOOOIICHMsS, CUCTEMATH3aIMH, BBISIBICHHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IOMCKA aHAIOTOB, (POPMYIMPOBAHUS BHIBOJIOB) JJIS PEIICHHS MTOCTABICHHOW 3a/1a4H,
MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUA (HAONIOJIEHUS, HAYYHOI'O SKCIIEPUMEHTA) s
M3Y4YEHUs PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HE0OXOIMMOCTb CTAIIKUBATHCS B MPOQPECCUOHANBHOM cdepe;

- WCIIOJI30BAaHUE PA3JIMYHBIX UCTOYHHUKOB JIJISl TIOJTYyYEHUs XUMUYECKON nH(pOopMauu, yMeHue
OLICHUTH €€ JOCTOBEPHOCTH JUISl JOCTHXKEHHUS XOPOIIUX PEe3yNbTaTOB B MpodeccroHalIbHON
chepe.
®  NpPeoMemHbIxX:

- c(hOpMHUPOBAHHOCTH MPECTABICHU O MECTEe XMMHUH B COBPEMEHHOI Hay4YHOI KapTHUHE MHPA;
MOHMUMAaHUE POJM XUMHUHM B (OPMHUPOBAHUU KPyrozopa M (YHKIIMOHATHHOW TPaMOTHOCTH
YeJIOBEKA JIUIS PEIICHUS TPAKTUYECKUX 3a]1a4;

- BJIAJICHUE OCHOBONOJIAralOIMMUA XHUMHYECKUMHU TIOHATUSMH, TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE M0JIb30BaHUE XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO T[IO3HAHUS, MWCIOIB3YEMbIMH B XHMHH:
HaOJIIOJICHUEM, OIMCAHUEM, UW3MEPEHHEM, OJKCIIEPUMEHTOM; YyMEHHEe 00padaThiBaTh,
OOBSICHATH PE3yAbTATHI MIPOBEICHHBIX OIMBITOB U JIeNaTh BHIBOJBI; TOTOBHOCTh  CIIOCOOHOCTh
MIPUMEHATHh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUIECKUX 3a/1aY;

- c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OICHKH M MPOU3BOIUTH PACUETHI MO
XUMHYECKUM (pOopMyriaM U ypaBHEHUSIM;

- BJIQJICHUE TIPaBUJIAMHU TEXHUKH O€30MaCHOCTH MPHU UCIIOIH30BAHUN XUMUYECKUX BEIIECTB;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3HMIIMKM IO OTHOIICHUIO K XUMHUYECKOW HH(OpMAIINH,
MOJIy4aeMOi U3 pa3HbIX HCTOYHUKOB;



5 TEMATUYECKUM ILJIAH

Buja yueOHoi#i padoThl: KOJIMYECTBO 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
Paznen 1 O0mas n S7 40 6 17
HeOpraHu4vecKasi XuMusi
Tema 1.1 OcHOBHBIE MOHSTHS U 6 4 9
3aKOHBI XUMUU
Tema 1.2 [lepuoanueckuii 3aKoH
Y IEpUOANYECKasl CUCTeMa 6 4 9 2
.. MenneneeBa. CTpoeHue
aToMa
Tema 1.3 Ctpoenue BemiecTsa.

4 2 2
XuMuYeckas CBSI3b.
Tema 1.4 Bona. PacTBopbl.
DneKTponuTHYECKast 16 12 2 4
JUCCOIUAITUS
Tema 1.5 Knaccuduxanus
HEOPTaHUYECKUX COCTUHECHUN U 9 6 3
WX CBOWCTBA
Tema 1.6 Xumuueckue peaxkiuu 8 6 2 2
Tema 1.7 MeTayisl 1 HEMETaIUTBI 8 6 2
Pasznen 2 Opranuyeckasi XuMusi 58 36 6 22
Tema 2.1 OcHOBHBIE TOHATHS
OpPraHUYECKON XUMUU U TEOpHs 6 9 4
CTPOCHHS OPTaHUICCKUX
COEAMHEHUI
Tewma 2.2 YrneBogopoasl U uX 16 12 2 4
MPUPOIHBIE HCTOUHUKH
Tewma 2.3 Kucnopoiconepxaniue 20 19 5 8
OpraHMYECKHe BEIIeCTBA
Tewma 2.4 AzoTconeprxkaniue
OpraHUYeCKUEe COETMHEHUSI. 14 8 2 6
[Tonumepsl.
Wrorosoe 3anstue 2 2
Bcero 117 78 12 39

IIpome:xkyTouHas arrecrauus B popme 1uddpepeHIUPOBAHHOIO 3a4eTa




6 COJIEP)KAHUE YYEBHOM JJUCHUILIAHBI
BBEJEHUE

BxogHoit koHTponb. WMHCTpYKTHUBHBIA 0030p coaep)kaHusi Y4eOHOW JAUCHUILUIUHBI H
3HAKOMCTBO OOYYalOIIUXCSI C OCHOBHBIMU YCIIOBUSIMU U TPEOOBAaHUSIMU K OCBOCHHIO MPOTPAMMBIL,
pa3paboTke MHIMBUAYATILHOTO IPOCKTA.

Hayunble MeTObI MO3HAHUS BEILECTB U XUMHUYECKUX SIBJIEHUI. PoJib 3KCiepuMeHTa U Teopuun
B XUMHU. MOJeTupoBaHNE XMMHYECKHX MPOIECCOB. 3HAUEHUE XUMHUH NPH OCBOCHUHU Ipodeccuit
CIIO u cnenmanpHOcTel CIIO Texamueckoro npoduiis npodecCHOHAIBHOTO0 00pa30BaHuUs.

Pazgen 1
OBIIAS U HEOPTAHUYECKASA XUMUSA

Tema 1.1 OcHOBHBIEC MOHATHA U 32AKOHbI 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 M MOJICKYJISIpHAs MAacChl.
KommuecTBo BemecTsa.

OcHoBHbIE 3aKOHbl XUMHUHU. (CTexmomeTpusi. 3aKOH COXPAaHEHHMsS MacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTABa BEIIECTB MOJICKYJIAPHON CTPYKTYpPHI. 3aKOH ABOTAIpO U CIEACTBUS U3 HETO.

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

JdemoHcTpamum:

Mopenu aToMOB XMMHUYECKUX 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 Ilepuonuyeckuii 3axoH u nepuoauyeckas cucrema J[.M1.MenneneeBa. CtpoeHue aroma

Cooepircanue yueonozo mamepuana no meme 1.2.

Otkpeitue .M. Menneneebim Ilepuonnueckoro 3akoHa. Ilepuoauuecknii 3akoH B
dbopmynuposke .M. Menneneesa.

[lepuonnueckass TabnMua XUMHYECKUX  DJIEMEHTOB — Tpaduueckoe  OTOoOpakeHHe
nepuoandeckoro 3akoHa. CTpyKTypa MEpPHOIWYECKOW TaOMUIBI: Mepruoabl (Majbie W OONbIIHE),
rpymnisl (TaaBHAs U TOOOYHAs).

AToM— cioxHas yactuna. SAapo (MpoTOHBI U HEUTPOHBI) U ANEKTPOHHAs 00o0uka. M30TomBb!.
CtpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX Mepuo0B. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX O0OJIOYEK AaTOMOB JJIEMEHTOB OOJBIINX MEPUOA0B (IEPEXOTHBIX 3JIEMEHTOB).
[TonsiTue 06 opOuTansx. S-, p- u d-opOuTanu. DNEKTPOHHbIE KOH(OUTYpAIIMH aTOMOB XMMUYECKUX
JJIEMEHTOB.

CoBpemenHas (HopMyTUPOBKA NEPUOTUUYECKOr0 3aKOHA. 3HAYCHHE TIEPUOIUUECKOT0 3aKOHA U
IIEPUOTMYECKON CUCTEMBbl XMMHUYeckux aneMmeHToB JI.JMI. MenneneeBa sl pa3BUTHS HayKH H
[TOHMMAaHHs 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, COCTABIEHHE TECTOBBIX BOIIPOCOB
no Teme: «JJEKTPOHHbIE M Tpaduueckue (HopMyabl CTPOEHHUS IIEKTPOHHBIX 000JIOUEK aTOMOB
JIEMEHTOB B HEBO30YXJAEHHOM M BO30YXIEHHOM cOCTOSHUU. [IporHo3mpoBaHHe XUMHYECKHX
CBOMCTB JJIEMEHTOBY.

CocraBneHne KOHCIIEKTa o TeMe: BinsiHue XuMuueckoil CBs3M Ha CBOMCTBA COCIUHEHUN.

Tema 1.3 CTtpoenne BemecTsa. XuMu4ecKas CB3b

Cooepoicanue yueonozo mamepuana no meme 1.3.

Honnas xumuueckasi cBsizb. Katnonsl, mx oOpa3oBaHue W3 aTOMOB B pe3yibTaTe Ipoliecca
OKHCIICHMs. AHMOHBI, MX OOpa3oBaHME W3 aTOMOB B pe3yJibTaTe Ipolecca BOCCTAHOBJIEHHUS.
HNonnHast cBsi3b, Kak CBA3b MEXJIy KaTHOHaMH U AaHHOHAMM 3a CYET 3JIEKTPOCTaTHYECKOIO
nputsbkeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsja, HATMYUIO THAPATHONH 0OOJIOUKH.
WNonnsle kpuctannumueckue pemieTkd. CBONCTBA BEIIECTB C MOHHBIM THUIIOM KPHCTaUIMYECKOU
PEILIETKH.

KoBanentHnas xumuueckas cBs3b. Mexanusm oOpa3oBaHUsI KOBAJIEHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENbHOCT. KOBaNeHTHBIE MONIAPHAS U HETIOJISIPHAS CBA3H.
KpaTtHocTh KOBasieHTHOM CcBsi3U. MoJleKyIsipHbIE U aTOMHbIE KpUCTAJIIMYecKHe perieTku. CBolicTBa
BELIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

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

ArperaTtHble COCTOSIHMSI BEIIECTB U BOJOPOJHAs CBA3b. TBepioe, *KHUAKOE U razoodpasHoe
cocTosiHUA BellecTs. Ilepexon BemecTBa U3 OTHOTO arperaTHOro COCTOAHUs B ipyroe. Bonopognas
CBSI3b.

Yucteie BemectBa U cMmecu. IloHsthe o cmecu BeniecTB. ['OMOreHHBIE M T'€TEPOrCHHbBIE
cmecu. CocraB cmeceil: oObeMHass W MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MaccoBas Md0Js
IIPUMECEH.

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

CamocrosiTesibHAsE padoTa: BBHINOJIHEHHWE YIPAXKHEHUM 10 COCTaBICHUI0 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.

Bona kak pactBoputens. PacTBopuMocTh BemiecTB. HacbllieHHbIE, HEHACBILCHHBIE,
MIEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B, KUIAKOCTEH M TBEPJBIX BELIECTB
OT Pa3UYHBIX (PaKTOPOB.

MaccoBast 10711 pACTBOPEHHOT'O BEIIECTBA.

DONEeKTPOIUTHl U HEDJEKTPOJIUTHL.  DJIEKTPOJIMTHYECKass JAuccouuanus. MeXaHU3Mbl
ANEKTPOJIUTUYECKON TUCCOLUMAIMU JJI BEUIECTB C Pa3IMYHBIMM THUIIAMU XUMHYECKOM CBS3H.
I'uapatupoBaHHble M HETWApPATHPOBAaHHBIE HOHBI. CTENEeHb SJIEKTPOJUTHYECKOW JHUCCOLMAIHH.
CunpHple u cnalble 3JEKTPOJIUTH. OCHOBHBIE TIOJOXKEHUS TEOPUH  DIIEKTPOIUTHUECKON
aucconuanyu. KucioTsl, OCHOBaHUS U COJIA KaK JIEKTPOJIMTHI.

JleMOHCTpanusi pacTBOPUMOCTH caxapa B BOJIE MPU PA3IUYHON TeMIepaType.

JlaGopaTtopunas padora Ne 1. Peakium noHHoro obmeHna. VcmblTaHMe pacTBOPOB CoJIei
MHUKATOpaMH.

11



CamocrosiTesibHast padoTa: BBIIIOJHEHUE YIPAKHEHUH, pellieHre 3a1a4 110 TeMe «PacueTsl
JUIS IPUTOTOBJIEHUS! PAaCTBOPOB 3aJJaHHOW KOHIIEHTPAIMHU WK pa30aBlieHUEM KOHIIEHTPHUPOBAHHBIX
pacTBOpOB BOJ10I». CocTaBlIeHHE YPaBHEHUN TUCCOIMAIIUU KUCTIOT, OCHOBAHUMN U COJIEH B BOJHBIX
pactBopax. CocTaBiieHHE YpaBHEHUIN TUIIOBBIX 3a/laHUM, TECTOBBIX 3aaHUM JJI HAllUCAHUS
peakiuii H'OHHOTo 0OMEHa B MOJIEKYJISIPHOM U MOHHOH (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. XHUMHUYECKUE
CBOWCTBA KHUCIOT B CBETE€ TEOPUH DIIEKTPOIUTHYECKONH muccoruanuu. OcCOOCHHOCTH
B3aUMOJICVCTBUSI KOHILICHTPUPOBAHHON CEPHOM W a30THOM KHUCIOT ¢ MeraiaMu. OCHOBHBIE
CHOCOOBI TIOTYYEHUS KUCIIOTHI.

OcHoOBaHMSI KaK 3JIEKTPOJIUTHI, MX KJIACCHU(UKALUS MO Pa3IMYHbIM MPU3HAKaM. XHUMUYECKUE
CBOMCTBa OCHOBaHMN B CBETE TEOPUHU DJIEKTPOJMTHUECKOW Juccounuanuu. PaznoxkeHue
HEPAaCTBOPHUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CLIOCOOBI MOTYYSHHS] OCHOBAHHIA.

Comnm kak snexktposutbl. Conu cpeHue, KUCIbIe U OCHOBHBIE. XUMHUYECKHU CBOMCTBA COJICH B
CBETE TEOPUHU INEKTPOIUTHYECKOM qucconnanuu. CrocoObl MOTyYeHHs CONCH.

I'mpponus cosent.

Coneobpazyronie U HecolieoOpasywomue okcuasl. OCHOBHBIE, aM(OTEpHBIE U KHCIOTHBIE
OKCHJBI. 3aBUCHUMOCTh XapaKTepa OKCHJA OT CTEIEHH OKHCJICHHUS 0O0pa3yrollero ero Merasia.
XHUMUYECKHE CBOWCTBA OKCUIOB. Ilonmyuenne okcuoB.

JemoncTpamust pactBopoB coseir - CuSO,4, NaCl. Okcumos - CuO, CaO. Kucmor — HCI,
H,S0,. OcuoBanuit — NaOH, Cu(OH),.

CamocTosiTeibHasi padoTa: cocraBieHHe (GOPMYN, Ha3BaHW, YPAaBHEHUH peaKIIHid,
XapaKTEePU3YIOIINX CBOMCTBA U CIIOCOOBI MOJTYYEHHSI OKCHI0B, OCHOBaHHH, KHCIIOT, COJICH.

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

Tema 1.6 Xumu4yeckue peakuuu

Cooepircanue yueonozo mamepuana no meme 1.6.

Knaccudpukanusa xuMudeckux peakuuid. Peakiuu coequHeHHs, pa3lioKEHHs, 3aMelleHus,
oomena. Kartamutuueckue peakuuu. OOpaTtumble M HeoOpaTUMble peakiuHu. ['OMOreHHble U
TETEPOTeHHBIC PEeaKIMU. DK30TEPMHYECKUE W DHIOTEPMUUYECKHE peakiuu. TeroBoil 3ddekt
XUMHUUYECKHUX peakuuid. TepMOXUMHUYECKNE yPaBHEHUS.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHus. OKHCIUTeNb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENs U OKMCIeHHE. MeTO JIEKTPOHHOIO OanaHca JUis COCTaBJIEHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

CKopocTh XMMHUECKUX peakuui. IIoHATHE 0 CKOPOCTH XMMHMUYECKHUX PEaKIMH. 3aBUCUMOCTh
CKOPOCTH XMMHMUYECKHUX PEeaKIUil OT pa3lUyHBbIX (PAKTOPOB: MPHUPOJBI PEATUPYIOLINX BEIIECTB, UX
KOHLIEHTPALUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS M UCIIOJIb30BAHUS KaTaJINn3aTOPOB.

OO6patumocTh XUMUYECKUX peakuuid. OOpaTuMble U HeoOpaTHMble peakiuu. XUMHYECKOoe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JemoHncTpamus pactBopuMoctd Zn u MQ B comstHoit kucnore. PactBoper FeCls, KNCS —
pomanun kanusi, KCl— kpucramimd., KpaxMalbHBIA KIEHCTEp.

IIpakTnueckas padora Ne 2. Pacuer ckopocTel XMMHUYECKUX peakUMi. YTNpakHEeHUs Ha
cMmenleHne xumudeckoro pasHoBecusi. CocraBienue OBP Meronom snekTpoHHOro 6anasca.
Onpenenenne OKUCTUTENEN U BOCCTAHOBUTEIICH.

CamocrosiTesibHasE padoTa: COCTaBICHHE OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX pEaKLUM.
Pemrenne ynpaxHeHHI Ha CKOPOCTh XMMUYECKUX PEAKIUN, XHMHUYECKOE 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.
Knaccupukanuss MeTajuioB 1O pa3iIWYHBIM IpU3HAKaM. XHMHUYECKHE CBOWCTBA METAJJIOB.
DIIEKTPOXUMUYECKUH PsJl HANIPSKEHU MeTauioB. MeTamioTepMusi.

OOmme crnocoObl momydeHus: MetaywioB. [lonstue o meramnypruu. Ilupomerammyprus,
TUAPOMETAIUTYPIUs U 3aeKTpomMeTaiyprusi. CiuiaBbl YEpHBIE U 1[BETHBIE.

Hemeramnel. OcoOeHHOCTH CTpOoeHHst aToMOB. Hewmeramnsl — TpoCTble  BEIIECTBA.
3aBUCHMOCTb CBOWCTB rajlOr€HOB OT MX oyoxeHus B [lepuoauyeckoit cucteme. OKUCIUTEIBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTHM OT MX IIOJIOXKEHHUS B psaAy
31EKTPOOTPULATEIIBHOCTH.

JdemoHcTpaums: KOJUIEKIUK «MeTauibl U CILUIABBI», MOJAEIN KPUCTAUIMYECKUX PELIETOK.

CamocrosiTesibHasAgA padoTa: MOArOTOBKAa JOKiIana Ha Temy: «l'eHeTnyeckas CBA3b MEXIY
KJIacCaMM HEOPraHWYECKUX COEIMHEHMiI». PelieHue, cocTaBieHHE TUIIOBBIX 3a/ay: pacueThl I10
XUMHYECKUM (OpMyriaM U ypaBHEHUSIM 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 Bemiectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

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

Teopus crpoeHus: opranmdeckux coenuHennit A.M. ByrtnepoBa. OCHOBHBIEC TOJIOKEHUS
TEOPUH XMMUYECKOro cTpoeHus. Mizomepus u nzomepsl. XuMudeckue GopMysbl U MOJIEIH MOJIEKYJT
B OPraHUYECKON XHUMUU.

Knaccudukanuss opranndyeckux BemiecTB. Kiaccuukanus BellecTB 1O CTPOSHHUIO
YIJIEPOJHOIO CKelleTa W HAIW4MI0 (PyHKIMOHANBHBIX rpynm. ['omonorn m romonorusa. Hauana
nomenkiarypsl IUPAC.

Knaccudukanus peakiuii B opraHndeckodl XUMuM. Peakuuu npucoequHeHus (TUAPUPOBaHMS,
rajJOreHUpOBaHMsl, THAPOraJIOreHUPOBaHUs, Tuaparaluu). Peakunu oTmernsienus (AerupupoBaHus,
JeTUAPOralloTeHUpOBaHus, Aeruaparanun). Peakuun 3amernenus. Peakuny nzoMepusanum.

CamocrosiTesibHas padora:

1 Cocragienrie GopMyIl M Ha3BaHUN OPTraHUIECKUX COSTMHEHHH B COOTBETCTBUH C HOMEHKJIATYPOH.
2. CocraBieHue TeCTOBBIX 33JaHUH 1O 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

aJIKaHOB (MCTaHa, Z—)TaHa)I TropCeHHEC, 3aMCHICHUC, PA3JIOKCHUC, ACTUAPUPOBAHUC. HpI/IMCHCHI/IC
aJIKaHOB 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.
CompskeHHBbIE JTMEeHbl. XHMHYECKHE CBOWMCTBa OyraaueHa-1,3 u wu30mpeHa: 0OCCIIBEYMBAHUE
OpOMHOI1 BO/IBI M IOJMMEpH3aNMs B Kaydyku. HaTypanbHblil 1 CHHTETHUECKUE KaydyKu. Pe3una.

AnxuHbl. AneTuieH. XUMAYECKUE CBOMCTBA alleTUIICHA: TOpPEeHKEe, 00ecIBeYrBaHEe OPOMHON
BOJBbI, NPUCOEIMHEHUE XJOpOBOJAOpoAa W Tujparauusd. I[IpumeHeHue aneTwieHa Ha OCHOBE
CBOMCTB. MexXKi1accoBasi H30MEPHUs € aJIKaJUEHAMHU.

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

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

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

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.

Croupter.  Ilomydenune odtaHonma OpoXEHHEM TJIOKO3bI W THApaTaleld  ATHIICHA.
I'mapokcuiibHas rpynna kak ¢yHKUMOHaibHas. [IoHATHE O MpeAenbHBIX OJHOATOMHBIX CIUpTaX.
XUMUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICHCTBUE C HaTpueM, oOpa3oBaHHE MPOCTHIX U CIOKHBIX
3¢UpOB, OKHCICHHE B ajbjaerui. IIpuMeHeHHe 3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MOCJIEACTBUS U MPEAYIPEKICHHE.

I'manepuH Kak NpeACTaBUTENb MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOT0aTOMHbIE cupThl. [I[ppuMeHeHune riuiepuHa.

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

Anbperuabl. [lonstue o0 anmpaerngax. AunpAerufHas rpynna Kak (QyHKIHMOHaJbHAas.
dopMalIbIETHT U €r0 CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIUN cnupT. [lomyueHue anbAEruaoB OKHCIEHHEM COOTBETCTBYIOIIMX CIIUPTOB.
[Tpumenenue popmalbaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onoBeie kucnotel. [lonsiTne 0 kapOOHOBBIX KkHcioTax. KapOokcunpHas rpymnmna Kak
¢byHKIMOHATBHAS. [OMOJNIOTMYECKUH psAJ TpPEAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TonydyeHne KapOOHOBBIX KHUCIOT OKHCICHHEM albJETUIOB. XHMHUYECKHE CBOMCTBA YKCYCHOMU
KHUCJIOTBI: O0IIME CBOMCTBA ¢ MUHEPAJIBHBIMHU KUCIOTaMU M peakuus stepudukanun. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOU U
CTE€apUHOBOM.

Cnoxubie >Qupbl u xupbl. [lomyueHue cinoxHBIX 3(UPOB peakiuer 3TepupuKaluu.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHHE. [I[puMeHeHe CI0KHbBIX A3(HPOB HA OCHOBE CBOUCTB.

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

VYrneBonpl. YrieBoabl, WX KiacCHUKAIUsA: MOHOcaxapuabsl (TJIIOK03a, (pyKTO3a),
Jrcaxapyuibl (caxapos3a) U mojircaxapuabl (KpaxMall U eJUIi0J103a).
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I'moko3a — BEemecTBO ¢ ABOWCTBEHHOH (DyHKIMEH — albIeruJ0CIupT. XMMUYECKHE CBOMCTBA
TJIIOKO3BI: OKHCJICHHE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CHUPTOBOE OpOXKEHHE.
[IprumeHneHne riaroKo3bl HA OCHOBE CBOMCTB.

3HaueHWE YIJIEBOJOB B JKMBOM MNPUPOAE W JKU3HM uenoBeka. [loHsatume o peakumsax
MOJIMKOHICHCAlUH U TUJIPOJIM3a HA IPUMEPE B3aUMOITPEBPAILLICHUI: TJIFOK03a —> IOJMCAXapU/I.

JleMOHCTpaMu CIIUPTOB: TIIMLEPUHA U 3THJIOBOTO CIIUPTA

JlabopaTopHasi padora Ne2. lccrmegoBaHue CBOWCTB OJHOATOMHBIX W MHOTOATOMHBIX
CHUpPTOB (dTaHoNa, rimuepuHa). MccienoBaHue CBONCTB YKCYCHOW KucioThl. KayecTBeHHbIE
peaKIu Ha aJIbJIETUAbI U YTICBO/BI.

CamocTrosiTesqibHasi padora:

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

«OtaenbHble peACcTaBUTENN (HEHOTOKUCIOT U OKCOKaPOOHOBBIX KHCIOT.

Tema 2.4 A3zorconep:kanue opranndeckune coequnenus. Illoaumepnl

Cooepircanue yueonozo mamepuana no meme 2.4.

Cooeporcanue yuebnoco mamepuana no meme: Ilonsitue 06 amuuax. AnupaTuyecKkue aMUHBI,
ux Kiaccuukamus ¥ HOMEHKIATypa. AHWIMH, Kak opraHuyeckoe ocHoBanue. [lomydenue
aHWIMHA U3 HUTpoOeH3oia. [I[puMeHeHre aHnIMHa Ha OCHOBE CBOWCTB.

AMUHOKUCIOTEL Kak aMmdoTepHble IUQYHKIMOHAIBHBIE OpPraHUYECKHE COEIUHEHUS.
XUMUYECKUE CBOMCTBA AMHHOKHCIIOT: B3aUMOAECHCTBUE CO WIEJIOYAMH, KHCIOTAMU U JIPYr C
apyrom (peakius mnoiukoHaeHcauuu). llentuaHas cBA3p W nmonunentuasl. [IpumeHenwue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuunasi, BTOpHYHAs, TpPETUYHAs CTPYKTYpbl OENKOB. XHMMHUYECKHUE CBOICTBa
OCIIKOB: TOPEHHE, JCHATYPAIIHS, THIPOIIU3, IIBETHBIC peakiuu. bronorndeckue GyHKIINN OSITKOB.

[Tonumepsl. benku u monucaxapuasl Kak OMOMOIMMEPHI.

[lmactmaccel. IlonydeHne mNONMMEPOB pEAKIUEN MMOJMMEPHU3aALUU W TOJUKOHJICHCAIUH.
TepmornacTuyHble U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraBuTenu miactMacc.

Bonokna, wux knaccuduxamus. Ilonmydyenune BosokoH. OTnaenbHbIE NPEACTABUTEIN
XUMHUYECKHUX BOJOKOH.

JeMoHCcTpauMu: KOJUICKIUS TJIACTMACC, BOJIOKOH U TAOJIMIIBI.

JlaGopaTopHas pa6ora Ne3. KauecTBeHHbIEe peakliUu OEJKOB.

CamocrosiTesibHas padora:

[ToaroroBka npe3eHTaluii Mo TeMam:

— «3HaveHue OETKOB JIJISl YKUBBIX OPTaHU3MOBY

— «3HavYeHUE aMUHOKHUCIIOTY

— «3HaYeHHUE YTIIEBOIOBY

— «buonmornueckas poib >KHUPOB»

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

CocraBneHrue ypaBHEHHMI peakIMil MO0 TEeHETHMYECKOW CBSI3U MEXAY YIIeBOAOPOJAMH,
KHUCJIOPOJICOACPKAITUMU U a30TCOAEPKAIIMMU OPraHUYECKUMU COEAMHEHUSIMU.

KonTtpouabHnas paGora Ne2.

15



7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIIUXCA

Conep:xanue
00y4eHust

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

Pa3nea 1 OBIIAA U HEOPTTAHNYECKASA XUMMUSA

Tema 1.1 OcHOBHEBIE
HOHATHSA M 3aKOHBI
XUMHHA

YMeHue aBaTh  ONpeNesicHWe W ONEPHUPOBATh  CICAYIOIIUMH
XMMHUYECKHUMHU TOHSITHSIMU: BEIICCTBO, XUMHYECKUN 3JIEMEHT, aToM,
MOJICKYJIa, OTHOCHTEJIbHBIC aTOMHAs M MOJICKYJIIpHAas MAacChl, HOH,
QJUTOTPOITHSI, U30TOIbBI, XUMHUYECKasi CBSI3b, JICKTPOOTPHIATEIBHOCTD,
BaJICHTHOCTD, CTEIICHb OKHMCJICHHS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEHIECTB, BEIIECTBA MOJICKYISPHOTO |
HEMOJICKYJISIPHOTO CTPOCHUSL.

dopMmynHupoOBaHKUE 3aKOHOB COXPAaHCHHUS MACChl BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIICCTB.

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

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

mnmpouoeccoB €  IMMOMOIIBIO ypaBHeHI/Iﬁ

Tema 1.2
[Tepuonnueckuii
3aKOH U
TIePHOTNICCKAS
cucTema
JA.N.Menneneena.
Crpoenue atoma

VYcraHoBKa 3BOJIIOIMOHHONW CYHIHOCTH MEHJIEJIEEBCKOM U COBPEMEHHOM
(dhopMyIMpoBoK repuouaeckoro 3akona /1. . Menneneesa.
OObsicHeHWe (PU3NYECKOTO CMBICJA CHMBOJHUKH TIEPHOIUYCCKOM
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.
XUMHYECKast CBA3b.

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

OObscHEeHrE 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PELIETOK

CBA3EU WU

Tema 1.4 Bona.

VYMeHue aBaThb ONpENENeHHWe W ONEepUpoBaTh  CIEAYIOIIMMU
XUMUYECKMMH TIOHATUSMU: PACTBOPBI, JIEKTPOJIUT U HEDIEKTPOIIMT,
UIEKTPOIUTUYECKAS AUCCOLMALHS.

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

PactBopsI. . o
JUCCOLMAMU M XapaKTEpUCTHKAa B CBETE HTOW TEOPUM CBOUCTB
DNEKTPOIUTHYECKAS 9
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHM.
JUCCOLMAUs .
—  @DOopMyIMpPOBKa OCHOBHBIX ITOJIOXKEHUN TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHHUM M XAPAKTEPUCTHKA B CBETE DTOM TEOPUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHWYECKHUX COETMHEHUI
Tema 1.5 — XapakTepucThKa COCTaBa, CTPOCHHMs, CBOWCTB, IIOIY4YEHUS U
Knaccudukanns IIPUMEHEHHs] OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEHUHEHUI:
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HEOPraHUYECKUX OKCHJOB, KHCJIOT, OCHOBAaHHI U COJICH.
COEJIMHEHUH U UX
CBOMCTBa
— OOBbsicHEHHE CYIIHOCTH XHMHYECKHX IMporeccoB. Kraccugpukanus
XUMHUYECKHUX PEAKIIHIA [0 PA3TUYHBIM MPU3HAKAM: YUCITY U COCTaBY
— TIPOAYKTOB M PEarcHTOB, TEIUIOBOMY 3(dekTy, HampaBieHuto, ¢ase,
HaJMYMIO KaTaJlu3aTopa, U3MEHEHHUIO CTETICHEH OKHCIICHHSI DJIEMEHTOB,
T 16 00pa3yromux BEIIeCTBA.
ema 1. 5
— YcraHOBKa MPU3HAKOB OOINET0 W Pa3IMYHOTO B THIOJIOTMH PEaKIUN
XuMHYEeCKHue N .
JUTSI HEOPTaHUYECKOM M OPTaHMYECKOM XUMHUH.
peakuuu

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

C IOMOIIbIO METO/Ia AJIEKTPOHHOTr0 OalaHca.

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

Tema 1.7 Metaminl
1 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, [OJYyYEHUS 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
HOHATHSA

YMeHue JaBaThb  OINpeNeleHWe W ONepupoBaTh  CIEAYIOLIMMU
XUMUYECKMMH TIOHATHSAMMU: YIVIEPOAHBIM CKeleT, (yHKUMOHAIbHas
rpymnna, 130MepHsi, FOMOJIOTHSL.

OpraHu4eCcKOn . .
XUMUH B TEOPH — Ha3BaHne M3y4eHHBIX BELIECTB 110 TPUBHAIBHOW WU MEKyHapOAHOH
- HOMEHKJIATYpE M OTPaKEHHE COCTaBa ITUX COECOUHEHHI C MOMOIIBIO
O — XUMHYECKUX (GOPMYIL. )
O — —  Ortpaxenue XMMAYECKHX  MPOLECCOB €  MOMOMIBIO  ypaBHEHHH
XUMHYECKHUX PEAKIIHH.

Tema 2.2 — XapakTepucTHka CcOCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
VYrineBonopoasl U ux NPUMEHEHUsI  BaKHEHWIIMX  KJIAaCCOB  YIJIEBOJOPOJIOB  (QJIKaHOB,
MIPUPOJIHBIE LIUKJIOAJIKaHOB, AJIKEHOB, AJIKNHOB, APEHOB) U UX Hanbojee 3HaYMMbIX B
VICTOYHUKHU HapOJHOXO03SHCTBEHHOM IUIaHE NPEJICTAaBUTENIEH.

— XapakTepucTHka CcOCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4€HUS U
Tema 2.3 MPUMEHEHHST BAXHEUIIMX TIPEJICTABUTENICH. METaHONa W DJTaHoJa,
Kucnoponconepxa CIIO)KHBIX 3(UPOB, >XUPOB, MBI, aNbACTUAOB ((popManbIeruoB u
L{1€ OpraHu4ecKue aleTanbp/Jernjaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
BELIECTBA KHUCJIOTBI), MOHOCaxapuioB (TJIIOKO3BI), JHCAaXapuaoB (caxaposbl),

NoJIMcaxapuioB (Kpaxmasa U IEJUTI0JI03bI).

Tema 2.4 — XapakTepucTHKa CcOCTaBa, CTPOEHHUS, CBOMCTB, IIOJIy4E€HUS U
AszoTconepxaiue MPUMEHEHUs] aHWIMHA, AMUHOKHUCIOT, OENKOB, HCKYCCTBEHHBIX U
OpraHUYECKHE CUHTETHYECKUX BOJIOKOH, TJIACTMAcCC, KayqyKOB.
COETUHEHUSI.
[Tonumepsl.
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8 TEMbI HHINBUY AJIBHBIX ITPOEKTOB

B xome u3ydeHus mporpaMMbl 00I1Ie00pa30BaTEIbHON Y4EOHON MUCHUTUIHHBI <« XM
oOydJaromuecs: 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.

AnoTponus MeTauioB.

[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 MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBbI YYEBHOU JUCHUITJINHBI

OcBoeHue mporpaMmbl y4yeOHOW IUCHUIUIMHBI «XUMHS» TpeOyeT Hamuuus y4eOHOro
KaOMHETa B COOTBETCTBUM CO CHEIUAIBLHOCTSIMU:

Iugp HasBanue crienuajbLHOCTH HaumeHnoBanue kadnHera

crnenuab-

HOCTH

08.02.01 CtpoutenbCTBO M IKciutyatamus 37aHuid ¥ | COIMaIbHO-DPKOHOMHUYECKUX
COOPYXKEHHUI JUCLIUTUINH

08.02.09 MoHTax, HaJlaaKa u aKcIuTyaTamus | Marematuku

AJIEKTPOOOOPYIOBAHUS MIPOMBIIIJICHHBIX u
rpakIaHCKUX 3JaHUI

09.02.01 KommbroTepHbie CHUCTEMBI U KOMITIIEKCHI CounanbHO-3KOHOMHYECKHUX
JMCHIUTUIAH

09.02.03 [TporpaMMupoBaHre B KOMITBIOTEPHBIX CHCTeMax | MaTeMaTW4ecKuX IUCIUTUIAH

13.02.11 TexHu4eckas FKCIUTyaTalust U 00CITyKUBaHUE Matematuku

AIIEKTPHUYECKOTO U SJICKTPOMEXaHUIECKOTO
o0opynoBanus (110 OTPACIISIM)

15.02.01 MoHTaX U TEXHUYECKasl SKCILTyaTalus MatemaTtuku
MPOMBIIIIEHHOTO 000pyA0BaHus (TI0 OTPaCIIAM)
15.02.03 TexHuuecKast IKCIUTyaTalus THAPABINYECKUX Maremaruku

MalllvH, THAPOIIPUBOAOB U
TUAPOITHCBMOABTOMATHKH

15.02.07 ABTOMaTH3a1Usl TEXHOJIOTUYECKUX MPOLleccOB M | MaTemaTuku
MIPOM3BOJICTB (TI0 OTPACIISIM)

22.02.01 MeTtainyprust Y4epHbIX METAJIJIOB MatemaTuku

22.02.05 O06paboTka METaIOB IaBICHUEM Marematuku

23.02.03 Texauueckoe 00CITy)KUBaHUE U PEMOHT MaremaTiku
aBTOMOOMJIBHOTO TPAHCIOPTA

23.02.04 TexHuveckas dKCIuTyaTarus o JbEMHO- Marematuku

TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX
MalIvH 1 000pyioBaHus (10 OTpacisiM)

[Tomemenne kabuHeTa ynoBieTBopsieT TpeOoBaHUAM CaHUTAPHO-3MHIEMHOIOIMYECKHX
npasmi1 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo 000py0BaHUEM:

- [I0CaJOYHbIE MECTA M0 KOJIMUYECTBY 00YUaIOIIUXCS;

- pabouee MeCTO MpenoiaBaTes;

- MyJbTUMeAUHHOE 000pyI0BaHUE.

B coctaB yueOHO-METOIMYECKOT0 M MaTepUalbHO-TEXHUYECKOTO0 OOECHeueHUsl MpOrpaMMbl
y4eOHOM TUCIUTUTMHBI « XMUMUS» BXOIAT:

- KOMIUIEKT yueOHo-HarmsgHeix mnocobuii (Ilepuoaunueckas cucrema snementoB . U.
MenpeneeBa, OJIEKTPOXUMUYECKUN psAJ HaNpsDKEHWH MeETauioB, «PacTBOpUMOCTH — couel,
OCHOBaHUH, KUCIIOT B BOJIEN);

- MOJEJIN KPUCTAIIIMYECKHUX PELIETOK;

- 00pa3ibl HEOPTaHUYECKUX U OPTraHMUYECKUX COEAMHEHUN;

- [acmnopt KabuHeTa,

- OubnuoTedHbIi QoH.

B Oubnunoreunsii ¢GoHJ BXOAAT y4eOHUKH, Y4eOHO-METoAMYecKas JIOKyMEHTalus,
o0ecreunBaronIfe OCBOCHHE YIeOHOT0 MaTepurarna.
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B mporecce ocBoeHust mporpaMMbl y4eOHOW TUCHMIUIMHBI «XUMUS» 00ydalonIecs UMEIOT

JOCTYII K 3JIEKTPOHHBIM y4eOHBIM MaTepuajaM Ha 0Opa3oBaTelIbHOM IOPTajle YHHBEPCUTETa U B
cB0oOOHOM nocTyne B HTepHeTe.
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O6opynoBanue 1aboparopun U paboOUNX MECT JTabOpaTOPHUH:
Hlkadsl A5 XpaHeHUs! peakTUBOB, XMMUYECKOH MOCY/IbI, HATJISAHBIX TOCOOUH,
obopymoBaHus

Crouibl ¥ CTyNbs AJ11 00y4arOIIUXCs

Crou u cTyn Juisl IpenojaBaTeis

[lIxa¢ BBITKHOM

Cron xadenpHbIN A1 HarpeBaTeIbHBIX MPHOOPOB

Kinaccnaas nocka

Hlka¢ ans trabmuig

CreHanl

Ceti m1st XUMUYIECKIX PEAKTHBOB

PakoBuna

CpencrBa 00y4eHuUs (CTCH/IBI, IITIAKATHI, TAOTUIIHI)
[Tepunonnueckas cuctema aiemenToB [l 1. Menneneesa (Tabnuma).
DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUH MeTayioB (Tabauna).
Tabnuma «PacTBOpUMOCTH coJiel, OCHOBaHUI, KHCIIOT B BOZAEY.
JlabopaTopHas 1ocyaa U XMuMAYECKHUE MPUHAICKHOCTH
[IpoOupku, MepHBIE TPOOUPKHU

CrakaHbl XUMUUYECKHE Pa3HOM €MKOCTH;

Crekia npeaMeTHbIE;

[nnuHapsl MEPHBIE;

bymara ¢unsTpoBanbHas;

Bara rurpockonuyeckas;

['pymia pe3uHOBast 17151 MUKPOOIOPETOK U THIIETOK;

Jepsxarens 11 MpOOUPOK;

ItaTuB Ans TpoOHPOK;

Epum s Moiiku k0516 ¥ TpoOUpOK;

Hoxuu1mr;

TpyOku pe3uHOBBIE COCTUHHUTEIbHBIE;

ItaTuB nabopaTOPHBIN AJIS 3aKPETIICHUS TOCYbI U TPUOOPOB;
HIUTIel TUTEITBHEIE,

TpyOku cTeKIIsHHEIE,

AnTedka 1 OKa3aHHs IEPBOM MEIUIIMHCKON MOMOIIM MPH 0KOrax, mopes3ax.

[lepeuens yuebHbIX U31aHul, IHTEpHET-pECypCOB, JOMOIHUTEIBHON JIUTEPATYPbI

OcCHOBHbBIE HCTOYHUKH
Wanos, B. I'. Opranmveckas xumusi. Kparkuii kypc [DnexTponsbslii pecypc]: YdeOHoe
nocooue / B. I'. UBanos, O. H. I'eBa. — M.: KYPC, HUL] UH®PA-M, 2015. — 222 c. — Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=459210
WBanoB, B. I'. Heopranmueckas xumus [DnekrpoHHblii pecypc]: Kpartkmii kypce / B.I.
HBanos, O.H. I'esa. — M.: KYPC: HUL[ UHOPA-M, 2014. — 256 c. — Pexxum nocryna:
http://znanium.com/bookread.php?book=458932

I[OHOJIHI/ITGJIBHLIG HCTOYHUKH

1. Kyspmenko, H.E. Hawana xumum [DnexTpoHHbIi pecypc]: ydeOHoe mocobue / H.E.

Kysemenko, B.B. Epemun, B.A. ITlonkoB. — 16-e., mom. m mepepadb. — Mocksa
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JIaGoparopus 3nanuii, 2016. — 707 c. — ISBN 978-5-00101-400-3. — Pexwum nocryma:
https://e.lanbook.com/book/84084

2.1TameBckas, H. B. Xumus [DnekTpoHHBIH pecypc]: YuyeOHO-MeToAuMYecKoe Iocodue /

H. B. [Tamesckas, 3. M. Axpumenko, B. E. Axpumenko. — 2-¢ u3zn., mepepad. ¥ JOI. —
Kpacnonap: KCoU, 2014. — 213 C. — Pexum JOCTYyTIa:
http://znanium.com/catalog.php?bookinfo=503508

[TerpoBckas, H. A. Xumust [DnextpoHHbd pecypc]: mpaktukym / H. A. IlerpoBckas. —
Marnautoropck: MITY um. [I'.'M. HocoBa, 2017. — Pexum  pgocryna:
http://192.168.20.34/marcweb2/MObjects.asp

HNuTepHeT-pecypcnbl
www.pvg.mk.ru (onumnuazna «Ilokopu BopoObeBbI TOpHI).
www.hemi.walts.ru (O6pa3oBareabHBIA CANT ISl IIKOJIBHUKOB «XUMHS).
www.alhimikov.net (O6pa3oBaTenbHBIN CAUT JJIS IKOJILHUKOB).
Www.chem.msu.su (DaekTpoHHas OMOJIMOTEKA IO XHUMUH ).
www.enauki.ru (MuTeprer-usnanue st yuureneil « ECTeCTBEHHbIC HAYKI»).
www.1september.ru (MmeToaudeckas razera «1 CeHTIOPS»).
WWW.hvsh.ru (xypran «XuMus B IIKOJIE))
WWW.h]J.ru (GkypHai «XuMUS 1 KHU3HBY)
www.chemistry-chemists.com (35eKTpOHHbIH KYpHAIT «XUMUKA U XUMHUS).

Jlureparypa AJid npenoaaBareJei
[Tpukaz MunucrepctBa o6pasoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
(benepanbHOro TOCYIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIApTa CPEIHEro (TIOJTHOT0) 00IIero
00pa3oBaHHS.
[Tpuka3z MunucrepcTBa oOpasoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHun
n3MeHeHnid B Ilpuka3 Munucrepcrsa oOpasoBanus U Hayku P® ot 17.05.2012 Ne 413 “O0
YTBEPKACHUM (eepalbHOIO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
(moxHOTO) 00I1IeTO 00pa30BaHUA ».
[TuceMmo JlenmapramMeHTa rocy1apCTBEHHON MOJIMTUKU B cepe MOATOTOBKH pabOUYMX KajJpoB U
JIIO Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHmanuu mo opraHu3alviu
MOJIyYeHUs1 CpeHero oOmero oOpa3oBaHUsT B TMpeJenax OCBOSHUS 00pa30BaTEeNIbHBIX
IporpaMM CpelHero mnpoQeccuoHaIbHOro oO0pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIETo
oOpa3zoBaHHs C y4eToM TpeOoBaHUU (QeaepaabHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M MOJy4aeMoW Mmpodeccuu WM CHelHaTbHOCTH CPeHEro MpoQecCuOoHaIbHOIO
00pa3zoBaHUsI.
I'abpuensn O. C., JIpicoBa I'. I'. Xumus: kHura ais npenojaparens: yued.-MeToi. mocooue.
— M., 2012.
I'a6bpuensn O. C. u ap. Xumus g npodeccuil U crnenuanbHOCTe TEXHUUECKOTo MpOoQuiIs
(2JIEKTPOHHOE TIPUIIOKCHHE).
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bI 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

[Tepuonuueckuii 3aKoH
Y TIepUOIUYeCcKast
cucrema
JA.N.Meunneneena.
Ctpoenue aToma

Ctpoenue aToma.
PagnoakTuBHOCTB.

JIOJDKHA PEIIUTh OJHY Mpo0ieMy,
OCHOBBIBAsICh HA 3HAHUU TEOPETUYECKOTO
MaTepuaia U IpeaoIoKeHUH, BEIIBUTaEMBb)
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 BemiecTna. CUTYalluu — 3aBHCHMOCTH CBOWCTB BEIIECTB OT THUIIA
XUMUYecKas CBS3b. XUMHUYECKOH CBSI3U
— AunotporHbie MOAU(PUKAIIUN YTIIIepoaa
— AumotporHbie Moaudukauu Gocdopa.
Tema Ne 1.5. Cemunap: 1. [logroroBka k ceMuHapy
Knaccudukanms «Heopranuueckue 2. O6CyXaeHHE BOIIPOCOB CEMUHApA:
HEOPTaHUYECKUX COETUHEHUS a. XapakTepHcTHKa OTAENIbHBIX KJIaCCOB

COE€IUHEHUN U
HUX CBOMCTBa

HEOpPraHMYECKUX BEIIECTB (OINpeieieHH
KJaccu(uKalus, CBOicTBa).

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

HCOPTaHNYCCKUX CO€OUHECHUH.

Pazjnen 2 Opranuyeckasi XuMus

Tema 2.2.
YrieBoaopobl U uxX
MIPUPOJIHBIE HCTOYHUKH

KommexTnBHAas MBICTUTENBHA]
JACATCIIBHOCTD

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

Ha BTOopoMm 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:
A3zoTconepikaniue cUTyalun - Uro takoe BA /[p1?

OpraHAYECKUE - 3a wiu npotuB npumeHenns: bAJlos?

coennHenus. [lommumepsl
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NEPEYEHb MIPAKTHYECKHNX UJIABOPATOPHBIX 3AHATHUI

[punoxenue 2

Conep:xanue o0yueHust TeMbl NpaKTHYECKUX U Ja00paTOPHbIX 3aHATHI | KosimuecTBO
4acoB
Paznea 1 OBILIAS U HEOPTAHUYECKASA XUMUSA
Tewma 1.2 llepuonuueckuit | Ilpakmuueckasn paboma Ne 1. CoctaBnenue 2
3aKOH U EpUOANYECKas ANEKTPOHHBIX U NEKTPOHHO-TpaduuecKkux Gopmy
cucrema J[.M1.MenneneeBa. | XUMHUYECKUX JJIEMEHTOB. XapaKTEpUCTUKA DJIEMEHTOB
Crpoenue atoma C YYETOM MECTOHAXOXACHUS B IEPUOTUIECKON
cHucTeMe.
Tema 1.4 Bona. PactBopsl. | Jlabopamopuas pavoma Ne 1. Peakunyi HOHHOTO 2
DeKTpoIuTHYEeCKAas oOmeHa. VcribiTanue pacTBOPOB COJIEH MHINKATOPAMHU.
JUCCOLAIus
Tema 1.6 Xumuueckue Ilpakmuueckasa paboma Ne 2. Pacuer ckopocteit 2
peakuuu XUMHUYECKHUX PEaKIHid. YTpaKHEHHUS Ha CMEIICHHUE
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 UCTOYHUKU | CTPYKTYPHBIX (OPMYNl OpraHMYECKHX BEIIECTB U HUX
H30MEpOB.
Tema 2.3 Jlabopamopnas paboma Ne2. VicciienoBanue CBONCTB 2
Kucnoponcoaepxarue OJIHOATOMHBIX M1 MHOTOATOMHBIX CIIUPTOB (3TaHOIA,
OpraHM4eCKHUE BEUIECTBA mmiepuna). MccnenoBanue CBOMCTB YKCYCHOM
KHCIOTHI. KauecTBEHHBbIE peakIuy Ha adbJAeTUABI U
YTJIEBOJBI.
Tema 2.4 Jlabopamopuaa paboma Ne3. KauecTBEHHbIE pEaKIIUU 2
A3zoTconepkaliue OEIKOB.
OpraHuy4ecKue
coennHeHus. [lonmmmepsr.
NTOI'O 12
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JIMCT PETUCTPALIMU U3MEHEHUW U JONTOJTHEHUM

Ne
n/n

Paznen paboueit

MPOTpaMMBbI

Kpatkoe comeprxanre n3MeHEHN/JOTOTHEHUS

Jara,
Ne mpoTokona
3acenanus 11K

TTonmnuce
npenceaarens
TIK

Paboyas mporpamma  y4eOHOW  JMCHUIUTUHBI  «XHUMUS»
aKTyaJIu3UpOBaHa C BHECEHHEM H3MEHEHUH B JJIEKTPOHHBIN
BapHUaHT.

13.09.2017 r.
[Ipotokon Nel

- /(l

TurynpHbIl THCT

Ha ocHoBanuu npukasa pexropa @I'bOY BO “MI'TY um. I''H.
Hocoga” Ne 10-30/465 ot 17.07.2018 r. Tekct “MuHHCTEpPCTBO
00pa3oBaHus ¥ HAYKK 3aMEHUTH Ha TEKCT “MUHHUCTEPCTBO
HAYKH U BbICIIEro obpasoBanus Poccuiickont deneparym”

12.09.2018 1.
[Iporokon Ne 1

- /(l

9. YyebHo-

MCTOAUYECKOC U

MaTepHuaibHO-
TEXHUYECKOE
obecrnieuenue

porpamMmm y4eOHoi

JUCHHMITIIMHBI

B cBsa3m ¢ 3akimroueHHMEM KOHTPAKTOB CO CTOPOHHUMH
QJIEKTPOHHBIMH ~ OuONMoTeyHbIMM  cuctemMamu  “IOpaiit”
(Horoeoper FOpaiit 95C www.biblio-online.ru NoJ[-1096-18,
NeJ1-1097-18), “BOOK.RU” ([loroBop KuoPyc memma DBC
BOOK.ru Nel18493307/1-1093-18) pasmen 9. YueOHo-
METO/IMYECKOE M MAaTepHUabHO-TEXHUYECKOe O00ecredeHue
nporpamMMm y4eOHO# AMCHMIUIMHBI MYyHKT «llepedeHp yueOHBIX
n3ganuid, HTEepHET-pecypcoB, JOMOIHUTENBHON JTUTEPaTyph»
YUTaTh B HOBOH peIaKkunu:

OcHoBHas JIUTEpaTypa

1. CyBopoB, A.B. O0mas u HeopraHwdeckass XUMHS B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : YUeOHHK Ui CpPEIHETrO
po¢heCCHOHATHLHOTO oOpa3zoBaHus / A. B. Cysopos,
A. b. Hukonbckuii. — 6-¢ wu3n., wenp. u gon. — Mocksa !
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccruonanbroe
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329
2. CyBopos, A.B. OOmias u Heopranudyeckas XUMUs B 2 T.
Tom 2 [DnexTpoHHBIH pecypc] : y4eOHWK I CpEIHEro
po¢heCCHOHATHHOTO 00pa3oBaHUA /" A.B. CyBopos,
A. b. Huxonmeckuit. — 6-e¢ wm3g., ucmp. u jmom. — MoOCKBa !
UznarensctBo FOpaiit, 2018. — 315 ¢. — ([IpodeccrnonansHoe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://biblio-online.ru/bcode/421330
3. Kamwuuckuii, B. A. Opranndeckas Xumwus TECTOBbIE
3aaHus, 3aJa4d, BOMPOCHI [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocoOue i CpemHero mpoQecCHOHANBHOTO 00pa3oBaHus /
B. A. KamuHckuit. — 2-¢ u3a., ucop. ¥ gom — MoOCkBa :
WznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccuonanbuoe
obpazosanme). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251

JlonoJIHNTeIBbHAS JIUTEPATYPa
1. lMerpoBckass, H. A. Xumusa [DneKTpoHHBIH pecypc]
mpaktukyM [mns CIIO] / H. A. Ilerposckas ; MITVY. -
MaruunToropck : MI'TVY, 2017. - 1 snekrpon. ont. nuck (CD-
ROM). - Pexxum JIOCTYTIa!
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaxpooOBeKT.
2. Caenxko, O. E. Xwumus V4eOHnK I  KOJUIEIKEMN.
Obmuieobpa3oBarenbHas TMOATOTOBKA [TekcT] : ydeOHMK IUis
CIIO / O. E. Caenxo. - Pocros-Ha-Jlony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

12.09.2018 1.
[Ipotokon Ne 1

- /(l

9. YuebHo-
METOLUYECKOE U
MaTepUabHO-
TEXHUYECKOE
obecrieuenue

B cBm@u ¢ oOHOBIeHMEM  IIAT(HOPMBI

O6nbnroTeyHO cucTteMbl ‘“3HaHHUYM

MIPOTrPaMMBbl YUTATh B HOBOH PEIAaKIIMH:
OcHoBHas1 IMTepaTypa

2. CyBopos, A. B. O0Omas u HeopraHn4decKkas XuMus B 2 T.

3JEKTPOHHOU
pasgen 9 Paboueit

11.09.2019 1.
[Iporokon Ne 1
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porpamm y4eOHOM

Tom 1 [DnekrpoHHbIi pecypc] : Y4eOHHK JuIsi CpEIHETO

JUCTTUTUTAHBI npodeccHoHATLHOTO obpazoBanus / A. B. CyBopos,
A. b. Huxonmsckuit. — 6-e wm3m., mcmp. u 1orm. — MOCKBa !
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccrnonansraoe
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329
3.  Cygsopos, A. B. O0mas u HeopraHn4eckass XUMHSA B 2 T.
Tom 2 [DOnekTpoHHBIH pecypc] : Y4YeOHHK i1 CpPEIHEro
poheCCHOHATHLHOTO 00pa3oBaHUs /" A.B. CyBopos,
A. b. Hukonbckuii. — 6-¢ wu3n., wenp. u gon. — Mocksa !
UznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccruonansroe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://biblio-online.ru/bcode/421330
4. Kamunuckmii, B. A. Opranmueckas XUMHS @ TECTOBBIC
3aJaHus, 3aJadd, BOMPOCH! [DJIEKTPOHHBIN pecypc]: ydeOHOe
mocobre A cpemHero IMpogecCHOHaIbHOTO oOpa3oBaHUS /
B. A. KamuHCkmMit. — 2-¢ w3na., mcmp. W mom. — MoOckBa
WznarensctBo FOpaiit, 2018. — 289 c¢. — (IIpodeccrnonansraoe
obpazoBanme). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251
JlonoJiHNTEIBbHAS JIUTEPATYPA
1.TletpoBckas, H. A. Xumusa [DnexkTpoHHBIH pecypc]|
npaktukym [mis CIIO] / H. A. IlerpoBckas ; MITYVY. -
Marnurtoropck : MI'TY, 2017. - 1 saektpon. ont. guck (CD-
ROM). - Pexum JIOCTYMA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . —
MaxpooOBeKT.
2.Caenko, O. E. Xumuma . VY4eOHUK IS KOJJIEIKEH.
ObmieoOpa3oBarenbHas moAroToBka [Tekcr] : y4eOHHK s
CIIO / O. E. Caenko. - Pocros-Ha-/lony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0
9. YuebHo- B cBa3u ¢ oOHOBIEHHWEM  MaTepuaNbHO-TexHuueckoro | 16.09.2020 r.
METOJIUUECKOE U obecriedeHust M. . Y4eOHO-METOAMYECKOE M MATEPUAIBHO- | [Ipotokon Ne 1 -
MarepuaibHO- TEXHUYECKOE OOECIeUeHUe MPOrpaMM yueGHON NUCHUILIIAHBL L\
TEXHUYCCKOEC YUTaTh B HOBOH peaaKuuun:
obecrieucHue 08.02.01 Cmpoumenbcmgo u 9KChIyamayusi 30aHUll U
mporpamm y4eOHOU | coopyocenuti  —  Kabunem CoyuanbHo-9KOHOMUYECKUX
JVCTIUTUTAHB OUCYUNIUH

VYueOHast ayauTopus Uil TPOBEAEHHS Y4YeOHBIX 3aHATHH,
MIPAaKTHYECKUX W JIAOOpaTOPHBIX 3aHATHH, CAMOCTOSTEIHHOU
paboThI, ISl TPYNIOBBIX M MHAMBUAYAJIBHBIX KOHCYJIBTAIWH,
JUIS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTecTaIluu
Pabouee mecTo mpenogaBaTess: IEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOydaromuxcs, JAocka ydeOHas, ydeOHas
Me0en;

Maxker pemoHcTpaimonHslit  "lLleHnTpudyra", TemaTndyeckue
TaKaThl U TaOJIMIIbI;

Bechl TexHUUECKUE ¢ PA3HOBECAMU;

Becsl a1ekTpoHHBIE YueOHBIE 10 2 KT';

Becsl kBanpaTHsbIE;

OKCUKaTOPBI;

CyIHiKy HaCTCHHBIE;

Kpprika ¢ BBITSKKOH (Uit BeITsDKHOTO mmikada Ne01380750),
(200*660*3500 mMm.;

Turmm ¢papdopossre HuzkHe Ne3;

[kadsr 11 HOCyIBI M 000PYAOBAHHUS;

Ikad mma xpaHeHHS XUMHYECKHX PeakTuBOB, (450%900*2100
MM.);

[xadsr cynrmisHbIE;

Tumis! TUTEIbHBIE;

[Ixad BEITSHKHON ¢ MOHKOWH;

Hapncraska s crona;
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Buckozumerpst BITXK;

Cruprosku CJI-2

MS Windows (moxmucka Imagine Premium) morosop J[-1227-
18 oT 08.10.2018, cpox neiictusa:11.10.2021

MS Windows (moamucka Imagine Premium) morosop J1-757-17
or 27.06.2017, cpox nefictBusa:27.07.2018, Calculate Linux

Desktop cBOOOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JCUCTBHS:
6eccpodHo

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6ecCpoUHO
7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBUS: 6ECCPOYHO

08.02.09 Moumaoce, Hanaoxka u aKCnIyamayus
9eKMpPOo0OOPYOOBAHUSA  NPOMBIUMICHHBIX U SPAACOAHCKUX
30anuii — Kabunem Mamemamuxu

VYueOHast ayaAuTOpHs U IPOBEACHUS YIEOHBIX, TPAKTHIECKUX
1 1a00PaTOPHBIX 3aHATHH, AJISI TPYIIIOBBIX U WHIUBHIYAJIbHBIX
KOHCYJNBTAIlH, [UI CaMOCTOSITENbHON paboThI, U TEKYyIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTecTaluu

Pabouee mecTo mpenopaBaTess: IEPCOHANBHBIN KOMIIBIOTED,
paboune Mecta oOy4arommxcs, nocka y4yeOHas, ydeOHas
MeO0en;

Maker pemoHcTpauuonsslii "lleHTpudyra", Temarnueckue
TUTAKaThl ¥ TAOJIHIIBI;

Becsl TexHHUUECKHE C Pa3HOBECAMU;

Becsl a1eKkTpoHHBIC YueOHBIE 0 2 KT';

Becs! kBanpaTHsIE;

OKCHUKaTOPHI;

Cymmuiky HaCTCHHBIE,

Kpbika ¢ BBITSKKOM (Uit BeITsDKHOTO mikada Ne01380750),
(200*660*3500 Mm.;

Turmu dapdoposbie Huzkne Ne3;

[Ixads! 171 TOCYIBI M 000PYIOBAHHUS;

[Ixa¢ mis XpaHEHHS XMMUYECKHX peakTHBOB, (450%900*2100
MM.);

kads! cymunbHbLE;

[umis! THTETbHBIE;

[Ixad BHITSHKHOM ¢ MOWKOM;

HancraBka s crona;

Buckosumerpst BITXK;

CnuproBku CJI-2

MS Windows (noanucka Imagine Premium) norosop [1-1227
ot 08.10.2018, cpox geiictBus: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J[-757-17
or 27.06.2017, cpok naeiicteus: 27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHseMoe 1o
(https://www.calculate-linux.org/ru/), CpOK JeHcTBU:
6eccpodHO

MS Windows (noanucka Imagine Premium) gorosop 1-593-16
ot 20.05.2016, cpoxk geiictus: 20.05.2017

MS Windows (moxmucka Imagine Premium) morosop J[-1421-
15 o1 13.07.2015, cpox neiicteus: 13.07.2016

MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHo

7 Zip cBoGoano pacnpoctpansemoe (https: //www.7-zip.org/),
CPOK JIEHCTBHSA: OECCPOUHO

09.02.01 Komnviomephvie cucmemuvl u Komniexcol — Kabunem
CoyuanbHo-3KOHOMUYECKUX OUCYUNTUH

YueOHass ayauTOpust IUIS TIPOBEINCHHS YYEOHBIX 3aHSATHH,
MIPAKTHICCKIX u nmab0paTOPHBIX 3aHSATHUH, JUTS
CaMOCTOSTEIFHON PaOOTHI, IS TPYIITOBBIX W WHAUBHYATbHBIX
KOHCYJIBTAIlMi, JUIsI TEKYIIero KOHTPOJSA M MPOMEKYTOYHOU
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aTTecTaluu
Pabodee mecTo mpernoaaBarens: IepCOHATBHBIN KOMITBIOTED;
paboune Mecta oOydaromMXcs, JJOCKa YydeOHas, ydeOHas
Mebenb

Maxker pemoHcTpammoHHbI "lLleHTpHdyra"', Temarmdeckue
IUTAKaThl U TaOJIHIBI

Becsl TexHUUECKHE C Pa3HOBECAMU;

Becsl a1ekTpoHHBIE YueOHBIE 0 2 KT}

Becsl kBanpaTHbIE;

OKCUKaTOPHI;

CylIHIKY HACTEHHBIE;

Kpbika ¢ BBITSKKOM (Uit BeITsDKHOTO mikada Ne01380750),
(200*660*3500 mm;

Turmu ¢papdopossre HuzKHE Ne3;

[kadsr It TOCYIBI M 000PYIOBAHHUS;

Ikad mrs xpaHeHUS XUMHYECKHX peakTuBOB, (450%900%2100
MM.);

Ikadsr cymmisHbIE;

[umis! THTETbHBIE;

[Ixad BHITSHKHON ¢ MOMKOM;

Hancraska ams crona;

Buckozumerpst BIDK

CnuproBku CJI-2

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpox mevictBus: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpok neiictBus: 27.07.2018, Calculate Linux

Desktop cBO0OOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JIeHCTBU:
0eccpodHo;

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: OecCpOoUHO
7 Zip cBobomHo pacnpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBHsI: 6ECCPOUHO

09.02.03 Ilpoepammuposanue 6 KOMNbIOMEPHBIX CUCTNEMAX —
Kabunem Coyuanvno-skoHOMU4eCcKux OUCYuniun

VYueOHast ayauTopus Uil TPOBEAEHHS Y4YeOHBIX 3aHATHH,
MIPAKTHYECKUX n 11ab0paTOPHBIX 3aHATHH, Ut
CaMOCTOSATENLHOM PabOTHI, JUI TPYIIOBBIX U MHIUBHIYaIbHBIX
KOHCYNbTAIlMH, ATl TEKYIIETO KOHTPOJIS WM TIPOMEKYTOYHOM
aTTecTaluu

Pabouee MecTo npenoaBareisi: IEPCOHANBHBII KOMITBIOTED;
paboune Mecta oOydaromuxcs, JJocka ydeOHas, ydeOHas
Mebenb

Maxker pemoHcTpaimonHblit  "lLleHTpudyra", TemaTndyeckue
IUTAKATHI U TAOIUIIBI

Becsl TexHUYECKHUE C pa3HOBECAMY;

Becsl a1ekTpoHHBIE YueOHBIE 10 2 KT}

Becsl kBapaTHBIE;

OKCUKaTOPBI;

CyIHiKy HaCTCHHBIE;

Kppika ¢ BBITSKKOM (it BeITsDKHOTO mikada Ne01380750),
(200*660*3500 mm;

Turmm ¢papdopossre HuzkHe Ne3;

[kadsr 1 HOCYIBI M 000PYTOBAHHUS;

Ikad mma xpaHeHHS XUMHYECKHX peakTuBoB, (450%900*2100
MM.);

[xadsr cynrmisHbIE;

[umnie! TUreJIbHBIE;

[Ixad BHITSHKHON ¢ MOHKOWH;

Hancraka s crona;

Buckozumerpst BIDK

Cnuprosku CJI-2
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MS Windows (nmoamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpoxk newctus: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J1-757-17
ot 27.06.2017, cpok neiictBus: 27.07.2018, Calculate Linux

Desktop cBOOOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHA:
6eccpodHo;

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eccpodHO
7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBHsI: OECCPOUHO

13.02.11 Texnuueckas asxcnayamayusi u  0OCHYHCUBAHUE
INIEKMPUYECKO20 U INEKMPOMEXAHULECKO20 000PYO08aHus (no
ompacaam) — Kabunem CoyuanvHo-3K0HOMUYECKUX OUCYUNTUH
VYueOHast ayauTopHs U1 TPOBEACHHWS Y4YEOHBIX 3aHATHH,
MPAaKTHYECKUX W J1A0OPATOPHBIX 3aHATHH, U1 TPYNIOBBIX H
WHIUBHUIYaIbHBIX KOHCYJIBTALUH, [UI1 TEKYLIEro KOHTPOJIS H
MIPOMEKYTOUYHOM aTTECTALNH, [T CAMOCTOSTEIIFHON pabOTHI.
PaGouee MecTo mpenomaBaTeNs: IEPCOHAIBHBINH KOMITBIOTED,
paboure Mecta oOy4alolMXcs, JO0CKa Yyd4eOHas, ydeOHas
MeOen;

Maker nemoHcTpanuoHHbl "LleHTpudyra», TemaTuueckue
IJIaKaThl U TaOJIHUIIBL;

Becsl TexHUYECKHUE C pa3HOBECAMUY;

Becsl a1ekTpoHHBIE YueOHBIE O 2 KT

Becs! kBanpaTHbIE;

OKCHUKaTOPBI;

Cymmuiky HaCTCHHBIE;

Kprmmka ¢ BRITSDKKOH (st BRITsSDKHOTO mikada Ne01380750),
(200*660*3500 mm;

Turmu dapdoposbie Hu3kne Ne3;

[Ikadsl quist mocynsl 1 000pyAOBaHUS;

Ikad mis xpaHeHHs XUMHYECKUX peakTHBoB, (450%900%2100
MM.);

[Ixa¢s! CynIHIBHEIE,

HIurmps! TUTENbHbIE,

[Ixad BHITSHKHOM ¢ MOWKOM;

Hancraka s crona;

Buckosumerpsr BITXK;

Cruprosku CJI-2

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

MS Windows (moamucka Imagine Premium) gorosop J-757-17
or 27.06.2017, cpok nerictBus:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHseMoe 1o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHSA:
O6eccpodHo

MS Windows (moamucka Imagine Premium) morosop /1-593-16
ot 20.05.2016, cpox neiictBua:20.05.2017

MS Office Nel35 ot 17.09.2007, cpok aeiicTBust: 6eccpoyHo

7 Zip coboagno pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBHS: OecCpovHO

15.02.01  Mommaxc u  mexnuweckas  IKCHIyamayus
NPOMBLUAEHHO20 000pydosanus (no ompaciam) — Kabunem
Mamemamuxu

VYueOHast ayAuTOpHs UIS TPOBEICHHsT Y4eOHBIX, TPAKTHIECKUX
1 7a00PaTOPHBIX 3aHITHH, JUIsI CAMOCTOSTEIHLHOW PabOThI, IS
IPYIIOBBIX M WHAMBHIYATbHBIX KOHCYJIbTAIMH, IS TEKYIIEro
KOHTPOJIS I IPOMEKYTOYHON aTTECTANU

Paboyee mecro mpemnonaBareis: MEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOy4arommxcs, [gocka ydeOHas, ydeOHas
MeOeb;
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Maker nemoHcTpanuoHHbl "LleHTpudyra», TemaTuueckue
IUTAKaThl ¥ TAOJIHLIBI;

Becsl TexHHUECKHE C Pa3HOBECAMU;

Beck! anekTpoHHbBIE yaeOHbIE 10 2 KT;

Becsl kBagpatHsie;

OKCHUKaTOPHI;

Cymunku HaCcTeHHBIE,;

Kppika ¢ BBITSKKOM (it BeITsDKHOTO mikada Ne01380750),
(200*660*3500 MMm;

Turmu dapdoposbie Huzkne Ne3;

xads! 1 mocy el 1 000pyAOBaHUS;

kad mis xpaHeHHS XUMHYECKHX peakTHBOB, (450*900*2100
MM.);

Ikadsr cymmisHbIE;

[umis! THTETbHBIE;

[Ixad BEITSHKHOM ¢ MOWKOIA;

HancraBka nns crona;

Buckosumerpsi BITK;

Cruprosku CJI-2

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpox aetictus:11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
or 27.06.2017, cpok nerictBus:27.07.2018, Calculate Linux

Desktop CBOOOIHO pacmpocTpaHsieMoe 11O
(https://www.calculate-linux.org/ru/), CpOK JIeHCTBU:
6eccpodHO

MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6ecCpOIHO
7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBUSL: OECCPOYHO

15.02.03 Texnuueckas sxcniyamayus cUOPAGIULECKUX MAULUH,
2uodponpusodos u  eudponnesmoasmomamuky — Kabunem
Mamemamuxu

VYueOHast ayAuTOpHs JUIS TIPOBEACHHS YUeOHBIX, IPAKTHYECKUX
1 J1abOpaTOPHBIX 3aHATUH, AJII CAMOCTOSATENBHON PabOTHI, IS
IPYIIOBBIX U UHIMBUAYAJIbHBIX KOHCYJbTALWH, ISl TEKYLIETO
KOHTPOJISI U IPOMEKYTOYHOH aTTeCcTalny.

PaGouee mecTo mpenomaBaTels: IEPCOHAIBHBINH KOMIIBIOTED,
paboune Mecta OOydarOmMXCS, JOCKa YydYeOHas, ydeOHas
MeO0elb;

Maxker nemoHcTpanmoHHbIH "LleHTpHdyray, Temarudeckue
MTaKaThl U TaOJIMIIbI;

Becsl TexHUYECKHUE C pa3HOBECAMY;

Beck! anekTpoHHbBIE yueOHbIe 710 2 KT;

Becs! kBagparTHsIe;

OKCHUKaTOPHI;

CyuuiKy HaCTEHHBIE,

Kprmmka ¢ BeITSDKKOH (s BRITsSDKHOTO mkada Ne01380750),
(200*660*3500 mm;

Turmm dapdoposbie Huzkne Ne3;

kads! 1t mocy el 1 000pyAOBaHUS;

kad mis xpaHeHUs XMMHUYECKHX peakTuBoB, (450%900*2100
MM.);

[xadsr cynrmisHbIE;

[umnis! TUreJIbHBIE;

[Ixad BEITSHKHOM ¢ MOWKOIA;

Hancraska ans crona;

Buckosumerpsi BITK;

CnuproBku CJI-2

MS Windows (nmoanucka Imagine Premium) norosop A-1227
ot 08.10.2018, cpox gevictBus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop 1-757-17
or 27.06.2017, cpox perictBus:27.07.2018, Calculate Linux
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Desktop cBO0O/IHO pacrpoctpaHsiemoe o
(https://lwww.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok neicTBus: OecCpoIHO

MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHo

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JEHCTBHSA: OECCPOTHO

15.02.07 Asmomamuszayus mMeXHOLOSUYECKUX NPOYECCo8 U
npouszeodcme (no ompaciam) — Kabunem Mamemamuxu
VYueOHast ayAMTOpHsl JUIS TIPOBEACHHS YUEOHBIX, IPAKTHYECKUX
1 1a00paTOpHBIX 3aHATHH, ISl CAMOCTOSTENILHOM paboThI, LIS
TPYNIOBBIX U UHAMBUAYAJIbHBIX KOHCYJIbTAWH, JUI TEKYILETo
KOHTPOJISL U IPOMEKYTOYHOH aTTecTalyuu

Pabodee mecto mpemonaBaTels: MEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOydaromMXcs, JJOCKa YydeOHas, ydeOHas
Mebenn;

Maxker nemoHcTpammoHHbIH "LleHTpHdyray, TemaTtndyeckue
IUTAKaThl ¥ TaOJIHIIBI;

Becsl TexHHUECKHE C Pa3HOBECAMH;

Beckl anekTpoHHbIE yueOHbIe 70 2 KT;

Becsl kBagpaTHeIE;

OKCUKaTOPHI;

CyLInIKY HACTEHHBIE,

Kpsbika ¢ BBITSKKON (it BeITsDKHOTO mikada Ne01380750),
(200*660*3500 mm;

Turmu ¢papdopossre Hu3KHE Ne3;

[xads! 1 Mocy el 1 000pYAOBAHUS;

Ikad mis xpaneHus XxuMUYeckux peaktuBos, (450*900*2100
MM.);

[kads! cymibHbLE;

HIumps! TUTENBHBIE,

[Ixad BHITSHKHON ¢ MOMKOM;

Hancraska amis crona;

Buckozumerpst BITXK;

CnuproBku CJI-2

MS Windows (moamucka Imagine Premium) norosop /1-1227-
18 ot 08.10.2018, cpox mevicTBus:11.10.2021

MS Windows (moamuicka Imagine Premium) morosop J-757-17
or 27.06.2017, cpox nefictBusa:27.07.2018, Calculate Linux
Desktop cBOOOTHO pacnpocTpaHseMoe o
(https://www.calculate-linux.org/ru/), CpOK JeHcTBH:
OeccpodHo

MS Office moroop Nel35S or 17.09.2007, cpok jaeWcTBus:
O6eccpodHo

7 Zip cobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeUCTBHUS: OECCPOUHO

22.02.01 Memannypeus ueprvix memanios — Jlabopamopus
Duzuueckoti xumuu

VYuebHast ayAMTOpHs JUIS TIPOBEACHHS YUEOHBIX, IPAKTHIECKUX
1 1a00paTOpHBIX 3aHATHH, A1 CAMOCTOSITEIILHON pabOoThI, A
TPYIIOBBIX U WHIMBUAYAJIbHBIX KOHCYJIbTAlWH, ISl TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOH aTTeCcTalny.

Paboyee mecTo mpernogaBaTens: NepeHOCHOW MyIbTHMEIMHHBINA
KOMIUIEKC: HOYTOyK, OJKpaH, NpOeKTop, paboume mecrta
oOydaromuxcsi, Jocka yaeOHas1, yaeOHas MeOels;

Meobenp mabopaTtopHas;

Ph-merp  "Mynpturect  UIJI-101c  xommuiekTomM  uist
onpezaenenus ph;

Ph-metp skcrept-ph*;

Becor nemndepusie AJ1P-200;

Becsl KyxoHHBIE;

Buckosumerp B-36-246%;
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Buckozumerp B3-246 11;

Hacoc KomoBckoro;

Tepmometpsl TJI pryTHBIE;

Tepmomerp TC-7-m1;

CTOMBI TUTPOBAIBHBIE C HAZICTABKAMU;

[[Ixadb1 BEITSDKHBIE C MOMKOH

MS Windows (moxmucka Imagine Premium) morosop J[-1227-
18 ot 08.10.2018, cpoxk neitctus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop J1-757-17
or 27.06.2017, cpox netictBus:27.07.2018, Calculate Linux
Desktop CBOOOJIHO pacnpocTpaHseMoe 1O
(https://www.calculate-linux.org/ru/), CpOK JCUCTBHS:
0eccpoduHO

MS Office moroBop Nel35 or 17.09.2007, cpok ne#cTBus:
6eccpodHO

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBHS: OECCPOTHO

OJNeKTpOHHBIE TUIAKaThl 1O jauchumoinHaMm: OOmas XuMus
noroBop K-278-11 ot 15.07.2011, cpok neiicTBus: 6eccpodHO

22.02.05 O6pabomka memannog OJasienuem — Kabunem
Mamemamuxu

VYueOHast ayAuTOpHsl IS TIPOBEACHHS YUEOHBIX, IPAKTHYECKUX
U J1a0OpaTOPHBIX 3aHATHH, JJIsl TPYIIIOBBIX U UHIUBHIYAIbHBIX
KOHCYJNBTAINH, U CaMOCTOSITENbHON paboThI, U TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOYHOM aTTeCTalny.

PaGouee mecTo mpenomaBaTeNs: IEPCOHAIBHBIN KOMITBIOTED,
paboune Mecta OOydarOmIMXCS, JOCKa YydeOHas, ydeOHas
Me0enb;

Maxker pemoHcTpamuoHHBIH "lleHTpHdyra', TemMaTHYecKue
IJIaKaThl U TaOJIHUIIBL;

Becsl TexHUYECKHUE C pa3HOBECAMUY;

Becsl anekTpoHHbIE yueOHbIE 0 2 KT.;

Becsl kBagpartHsIe;

OKCHKaTOPHI;

Cyuuiky HaCTEHHBIE,

Kprmmka ¢ BRITSDKKOH (st BRITsDKHOTO mkada Ne01380750),
(200*660*3500 MMm.;

Turmu ¢papdopossre HE3KHE Ne3;

kads! U1 Tocy bl 1 000pYIOBaHUS;

kad mrs xpaHeHUS XUMHYSCKUX peakTuBOB, (450%900%2100
MM.);

[Ixa¢s! CynIuIbHEIE,

HIurmps! TUTENbHbIE,

[Txa¢ BRITSKHOM ¢ MOHKOI;

Hancraska ams crona;

Buckozumerpst BITK;

Cruprosku CJI-2

MS Windows (monmucka Imagine Premium) morosop J[-1227-
18 ot 08.10.2018, cpok neitcrus:11.10.2021

MS Windows (noanucka Imagine Premium) gorosop 1-757-17
or 27.06.2017, cpox netictBus:27.07.2018, Calculate Linux
Desktop cBOOO/IHO pacrpocrpaHsieMoe 1o
(https://lwww.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/)  (https://www.calculate-linux.org/ru/),  cpox
JercTBus: 6ecCpouHO

MS Office Nel135 ot 17.09.2007, cpok aeicTBHs: OECCPOTHO

7 Zip cobomHo pacrpocrpansiemoe (https://www.7-zip.org/),
CPOK JIeHCTBHSA: OECCPOTHO

23.02.03 Texnuueckoe obcnysrcusanue U pemMOoHm
agmomobunvrozo mpancnopma — Kabunem Mamemamuxu
YuebHast ayaAuTOpHsl JUIs IPOBEICHHS YUEOHBIX, TPAaKTHIECKUX
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1 1a00paTOpHBIX 3aHATHH, sl CAMOCTOSTENILHOM paboThl, JUIs
TPYIIOBBIX U MHAVBHUAYAIbHBIX KOHCYNbTalWH, IS TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOYHOH aTTeCTalHN.

Pabodee mecto mpemnonaBaTeis: MEPCOHANBHBIA KOMITBIOTED,
paboune Mecta oOydarOmMXCs, JJOCKa YydeOHas, ydeOHas
Mebenn;

Maxker pemoHcTpammonHbii "LleHTpHdyra"', TemaTmdeckue
IUIAKAThl U TaOJIHILIBI;

Bechl TexHUUECKHE C Pa3HOBECAMU;

Becsl a11ekTpoHHBIE YueOHBIE 10 2 KT'.;

Becsl kBanpaTHsIe;

OKCUKaTOPHI;

CyIlIHIKY HACTEHHBIE;

Kprmmka ¢ BRITSDKKOH (st BRITsDKHOTO mIkada Ne01380750),
(200*660*3500 mMMm.;

Turmu ¢papdopossre HuzKHe Ne3;

[kadbr 1t mOCyIBI M 000PYIOBAHHUS;

kad mrs xpaHeHHUsS XIMHYECKHX peakTHBOB, (450%900*2100
MM.);

[Ikadbl cymmbHbIE;

HIumps! TUTENBHBIE;

[IIxad BHITSHKHON ¢ MOMKOM;

Hancraska amis crona;

Buckozumerpst BITK;

Cruprosku CJI-2

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

MS Windows (moamucka Imagine Premium) morosop J-757-17
or 27.06.2017, cpox neficteusa:27.07.2018, Calculate Linux

Desktop cBOOOTHO pacnpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CpOK JEUCTBHSA:
6eccpodHo

MS Office Ne135 ot 17.09.2007, cpok neitcTBus: OeCcCpOUHO
7 Zip cBobomHo pacnpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeHCTBHsI: 6ECCPOUHO

23.02.04 Texnuueckas aKCnIyamayus noo0veMHO-
MPAHCNOPMHBIX,  CHPOUMENbHBIX,  OOPOJICHBIX ~ MAWUH U
obopyoosanus (no ompaciim) — Kabunem Mamemamuxu
VYuebOHast ayAuTOpHsl U IPOBEACHHS YUEOHBIX, TPaKTHIECKUX
1 71a0OPaTOPHBIX 3aHATHH, ISl TPYIIIOBBIX U WHIUBHIYAIbHBIX
KOHCYJIbTAlMH, JJISl CAMOCTOSITENIbHOM PaboThl, ISl TEKYIIEero
KOHTPOJIS ¥ IPOMEXYTOUYHOW aTTeCTallUH.

Pabouee mecTo mpenopaBaTess: IEPCOHANBHBIN KOMIIBIOTED,
paboune Mecta oOydarommuxcs, JAocka ydeOHas, ydeOHas
Me0en;

Maxker  gemoHcTpaumoHHBIH  "LleHTpHudyra",remaTndeckue
TUTAKAThI ¥ TaOJIHILIBI;

Becsl TexHHUEeCKHE ¢ pa3HOBECAMU;

Becsl a1ekTpoHHBIE YueOHBIE 10 2 KT;

Becsl kBapaTHBIE;

OKCUKaTOPBI;

CyIHIKN HAaCTCHHBIE;

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

Turmm ¢papdopossie Hu3KHE Ne3;

[kadsr 11 HOCYIBI M 000PYTOBAHHUS;

Ikad mma xpaHeHHS XUMHYECKHX PeakTHuBOB, (450%900*2100
MM.);

xads! cymuibHbLE;

Tumis! TUTEIbHBIE;

[Ixad BHITSHKHON ¢ MOHKOWH;

HapncraBka s crona;
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Buckozumerpst BITXK;

Cruprosku CJI-2

MS Windows (moamucka Imagine Premium) morosop [[-1227
ot 08.10.2018, cpoxk metictms:11.10.2021

MS Windows (moamucka Imagine Premium) morosop J1-757-17
or 27.06.2017, cpox nefictBusa:27.07.2018, Calculate Linux

Desktop cBOOOTHO pacmpocTpaHsieMoe o
(https://www.calculate-linux.org/ru/), CPOK JEHCTBUS:
6eccpodHo

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6ecCpoUHO
7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIEHCTBUS: 6ECCPOYHO

9. YuebHo-
METOUYECKOE U
MaTepHalbHO-
TEXHUYECKOE
obecneuenue
porpamMm y4eOHOM
JIUCLATLIAHEL

B cBA3M C 3akiO4eHHEM KOHTPAaKTOB CO CTOPOHHUMHU
JJIEKTPOHHBIMH ~ OnOIMOTeYHBIMHM  cucteMamu  “lOpaiit”
(KorTpakt Ne K-55-20 ot 25.08.2020 r. OOO «DmneKkTpoHHOE
U31aTEIBCTBO IOPAPIT», 01.09.2020 r. mo 31.08.2021 r1.)
pasznen 9 pabodeli mporpaMMBl YUTATh B HOBOH pelaKIIum:
OcHoBHas JIUTEpaTypa

1. CyBopoB, A.B. O0mas u HeopraHudeckas XAMHUSI B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : y4eOHHK IJII CpPETHETrO
poheCCHOHATHHOTO oOpa3oBanus / A. B. Cysopos,
A. b. Hukonbckuii. — 6-¢ wm3n., wenp. u gon. — Mocksa !
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccruonanbroe
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://urait.ru/bcode/421329

2. CysopoB, A.B. OOmas u HeopraHu4eckas XHUMHI B 2 T.
Tom 2 [DnexTpoHHBIH pecypc] : y4eOHHK Ui CpeOHEro
po(heCCHOHATHLHOTO 00pa3oBaHUA /" A.B. CyBopos,

A. b. Huxonmsckuit. — 6-e wu3g., ucmp. u 1orm. — MOCKBa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccrnonansroe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://urait.ru/bcode/421330

3. Kamunckuii, B. A. OpraHuyeckas XUMHUS :@ TECTOBBIC

3aJlaHusl, 3a7a4M, BONPOCHI [DJIEKTPOHHBIH pecypc]: yueOHoe
nocoOue il CpemHero mpoQecCHOHANBHOTO 00pa3oBaHus /

B. A. KamuHckuit. — 2-¢ u3x., ucop. ¥ jgom — MoOckBa :
WznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccruonanbuoe
obpazoBanme). —  ISBN 978-5-534-02899-7. —  Pexum

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

JomosHuTEeTbHAS JUTEPATYpa
1. MerpoBckas, H. A. Xumus [DnekTpoHHBEIH pecypc]
mpaktukyM [mns CIIO] / H. A. Ilerposckas ; MITV. -
Marnurtoropck : 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 . -
MaxkpooOBeKT.
2.Caenko, O. E. Xwmms . VYueOHMK I KOJUIEIKEH.
Oo0mieoOpa3oBarenbHas moaroroBka [Tekcr] : yueOHHK st
CIIO / O. E. Caenxo. - Pocros-Ha-Jlony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

16.09.2020 r.
IIporokos Ne 1

N
\
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