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1 HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma  oOmieoOpa3oBaTenbHOW — Y4eOHOW — MUCHUIUIMHBL  «XWMHUS
npeaHasHadyeHa g u3ydeHuss xumuu B OI'BOY BO «MarHutoropckuii rocyaapCTBEHHbIN
TexHuueckuid yHuBepcuter um. [.JM. HocoBa» MHOrompopmibHBII KOJUIEIK, peaU3yONIeM
00pa30BaTeNpHyI0 MPOrpaMMy CpelHero oouiero oopa3oBaHus B Mpejieiax OCBOCHHUS MPOrPAMMBbI
MOJITOTOBKH CHEIMAIMCTOB CPETHETO 3BEHA Ha 0a3e OCHOBHOT'O O0ILEro 00pa3oBaHMUA.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegHero oOmero oOpa3oBaHMs, TPEIbIBIIEMBIX 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
CHEIHANbHOCTH cpeaHero mpodeccuonaibHoro oobpaszoBanus (IIlucemo [lemapramenta
rOCy/IapCTBEHHOW TOJUTHKHU B cepe moarotoBku padounx kaapos u 1O MwunOOpHAyKH
Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE MPUMEPHON MpOTrpaMMbI 00IIe00pa30BaATETLHON YICOHOM JUCIUTIIIMHBI « X UMM
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 «DUPOy;

- c yderom TpeboBanuii ®I'OC cpegHero mpodecCHOHATBLHOTO O00pa3oBaHUS W TPOGHIIL
poheCCHOHATTLHOTO 00pa30BaHMUS;

— c yuerom IlpumepHOii OCHOBHOW 0Opa3oBaTeIbHONW MPOTPaMMbl CpPEAHETO OOIIEeTro
oOpa3oBaHMs, OJOOPEHHON pelieHreM (eIepalbHOTO y4eOHO-METOIUIECKOT0 00bEeTUHEHUS
1o o61emMy oopazoBanuto (mpoTokos oT 28 utoHs 2016 r. Ne 2/16-3).

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

- (¢bopMupoBaHHE y 00OydarOIUXCsl YMEHUSI OL[EHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KJIOTO YEJIOBEKa;

- ¢dopmHpoBaHUEe y 00yYarolUXcs LEJIOCTHOIO MHPEICTABICHHUS O MHUPE U POJIM XUMHUHM 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 pa3nuyartb (PakThl U OIEHKH, CPaBHHBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPUSMH OLEHOK U CBA3b KPUTEPUEB C OINPE/IEIECHHOM
CUCTEMOM IIeHHOCTEH, POopMynHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

—  npuoOpereHHe OOydYaIOUIMMHUCSA OIbITa PAa3HOOOPA3HOM NEATENbHOCTH, T[O3HAHUA H
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAJIbHOE 3HAUEHHUE Ul pa3IMYHbIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHHS MPOOJIEM, TPUHATHUS PEIICHUH, TONCKa, aHaIn3a 1
o0paboTku  wHPOpMAIMK, KOMMYHUKATUBHBIX  HAaBBIKOB,  HABBIKOB  HM3MEPEHHIA,
COTPY/JHHYECTBA, 0€30MaCHOT0 0OpaIleH!s C BENECTBAMH B TIOBCEAHEBHOM KU3HN).

B nporpamMmy BKIIOUEHO COJiepKaHUE, HANpaBJIeHHOE HAa (OPMHUPOBAHUE Yy OOYYAIOLIUXCS
KOMITETEHITUH, HEOOXOAUMBIX I KadecTBeHHOro ocBoenus IIIICC3 Ha 6a3e 0OCHOBHOro oOIIEero
00pa3oBaHMs ¢ OJTYYEHUEM CPEIHEr0 001Iero oopa3oBaHusl.

B nmanHoii paboueil mporpamMme NpeacTaBieHbl: 00IIas XapaKTepUCTHKa U MECTO Yy4eOHOI
JTUCLUUIUIMHBL, pe3yiabTaThl OOy4YeHMs, TEeMaTHYeCKHMH IUIaH W COJAEpXKaHHe C IepeuHeM
MPAKTHYECKUX pabOT, TEMATUKOW CAaMOCTOSITEIbHOW paOOThI, AKTUBHBIE U WHTEPAKTUBHBIE (POPMBI
NIPOBEICHUST  3aHATHH, yuyeOHO-METOIMYEeCKOe M MaTepualbHO-TEXHHYECKoe oOecreueHue
00pa3oBaTeNbHON e TETHHOCTH.



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
pasBuBaromiero odyuenus. Iloaromy Teopernyeckrue BONPOCH MAKCUMAJIbHO CMEILEHbI K Hadaly
W3yUYeHUs JUCLHUIUIMHBL, C TEM YTOOBI MOCIEAYIOMNNA (HaKTHUECKUI MaTepuas paccMaTpUBalICcs Ha
OCHOBE M3YyYEHHBIX TEOPUH.

Peanuzanus JeAyKTHUBHOIO IMOJAXOAA K M3YYEHHUIO XUMHHM CIOCOOCTBYET Pa3BUTHUIO TAKHUX
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 MporpaMMy cpenHero odriero oopaszoBanus B npeaenax ocsoenuss OIIOIT CIIO
Ha 0a3e OCHOBHOTO 0O1Iero oOpa3oBaHMs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT HPOQUIIS
po¢eCcCHOHATLHOTO 00pa30BaHus. JTO BBIPAXKAETCS B COAECPIKAHUM 00yUeHHsI, KOJTMUECTBE YacoB,
BBIJICIIEMBIX Ha M3Y4YEHHE OTAEIBHBIX TEM MPOTPAaMMBbI, 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 XUMHUS U3ydaercs OoJiee yriayOaeHHO Kak npoduiibHas ydeOHas
JTUCLUIUINHA.

B mpomecce m3ydeHUs XMMHUU TEOPETHUYECKHE CBEIEHUS JIOTIOJNHSIOTCS JTEMOHCTPAIHSIMH,
7a00paTOPHBIMM  OINBITAMU W TMPAKTHMYECKUMM 3aHATUAMU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHAYECKOMY OJKcnepuMeHTy. OH OTKpBIBa€T BO3MOXXHOCTH (DOPMHUpPOBATh y OOYYaIONIMXCS
CrelUalbHbIe MPEIMETHbIE YMEHUs: paboTaTh C BELIECTBAMH, BBINOJHATH MPOCThIE XMMUYECKHE
OTBITHI, YYUTHh OE30MaCHOMY ¥ OKOJIOTMYECKH TPaMOTHOMY OOpAalIeHHIO C BEIIECTBAMH,
MaTepHajaMH U IpoleccaMy B OBITY M Ha TIPOU3BOJICTBE.

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

B mpomecce m3ydeHHss XUMHH Ba)XHO (OPMHPOBATH HH(POPMAIMOHHYIO KOMIETEHTHOCTb
oOyyaromuxcs. [loaromy mpu  OpraHu3allMd  CaMOCTOATENbHON  pabOThl  HEOOXOJIUMO
aKIEHTHPOBAaTh BHUMAaHWE OOYYalOIUXCS Ha TIOMCKEe WH(POPMAMU B CpPEACTBaX MacCMenua,



WntepHere, 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 TPU METOJUYECKOM PYKOBOJICTBE MpernojaBareis, HO 0e3 ero HemocpeACTBEHHOIO
yuactust. KOHTpOJb BBINOJHEHUS CAMOCTOSITENIHOW PaOOThI OCYIIECTBISETCS B TNPUCYTCTBHU
oOyuaromuxcsi (B paMKax ayIWTOPHBIX 3aHsATH) win 0e3 ydactus oOywaromierocs. [Iporpamma
YUUTBIBAET HEOOXOMUMOCTh pa3BUTHS Yy OOYyYarOIIMXCS KOMIIETEHTHOCTH B  00JacTu
WCIOJIb30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMM ¥  HCCIEI0BaTEeNbCKUX
HaBBIKOB. /{71 3TOr0 B KadecTBE 3aJaHUN CaMOCTOSTENLHOW pabOTHI MPETyCMOTPEH TOUCK M
aHanu3 wuHpopmauuu B HHTepHeTe, pa3pabOTKa WHAMBUAYAJIBHOTO TMPOEKTa W CO3JaHUE
KOMIIBIOTEPHOH MPE3EeHTALINH.

OreHka KadyecTBa OCBOCHHS YYEOHOW MUCIMIUIMHBI OCYIIECTBISIETCS B IPOIECCe TEKYIIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTaIUH.

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

Ilo 3aBeprmieHMH u3y4eHHs YUEOHON AUCHMIUIMHBI «XHUMHUS» OOydarouiyecs CHAIoT
g depeHIIMPOBaHHBIN 3a4€T 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 peanuzanuu 006pa3zoBaTENBLHON MPOrPAMMEBI CPEIHET0 00IIero 0Opa3oBaHus B Mpeaeiiax
ocBoerus [IIICC3 Ha 06a3ze OCHOBHOro oOIIEro oOpa3oBaHUs y4deOHas TUCHUIIIMHA «XHUMHI)
u3ydaercs B 00IIeo0pa3oBaTeNbHOM LHUKIE Yy4EeOHOTrO IUTaHA C TOJMYYSHHEM CpeIHero oOmiero
oOpa3oBaHus.

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

OcBoeHNE HOBOTO COJACPIKAHUS OCYIIECTBIISIETCS C OTIOPON HAa MEXIPEIMETHBIC CBS3HU C
nucuurnHaMu «Pusnkay, «Matematukay, «buonorus», « JKOJI0TUs».

3HaHMs, YMEHUS U HaBBIKH, TIOJYYSHHBIC CTYICHTAMU MIPH OCBOSHUU 00I1e00pa30BaTeIbHOM
y4eOHOU AMCHUILTUHBI «XUMHUS» YIIIYONSIOTCA U PAaCHIMPSAIOTCS B MPOLECCe U3YYEHHS Y4eOHBIX
JUCIUIUIAH MPOTPAMMBI TIOJITOTOBKH CIICIIMATIMCTOB CPEIHET0 3BEHA IMKJIA MAaTCPUAIOBEACHHE,
0€301MacHOCTb KU3HEEATEIILHOCTH.



4 PE3YJBTATHI OCBOEHU S YYEBHOM JUCIIUILINHBI

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

® JIUYHOCMHBIX:

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

- TOTOBHOCTb K 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
TEXHOJIOTHUH U TOBBILIEHUSI COOCTBEHHOTO HMHTEIICKTYAJIbHOTO PAa3BUTHS B BBHIOPaHHOM
poecCUOHATILHOMN 1E€ATEIbHOCTH.

* MemanpeoMemHuix:

—  WCNOJIb30BaHUE PA3JUYHBIX BHUJOB  II03HABATCIBHOW  JEATCIBHOCTH M  OCHOBHBIX
MHTEIJUICKTYaJIbHBIX OIlepanuii (MOCTaHOBKH 3ajaud, (hOpMYJIMPOBAHUS THUIIOTE3, aHAIHM3a U
CHUHTC3a, CpPAaBHCHUA, O606HIGHI/I$I, CUCTCMATHU3alluH, BBIABJICHUA NPUYUMHHO-CICACTBCHHBIX
CBSI3CH, MOKWCKA aHAJIOrOB, (JOPMYJIUPOBAHUS BHIBOJIOB) IS PEIICHUS MOCTABICHHON 3a/1a4H,
MIPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOAEHUS, HAYYHOTO SKCIEPUMEHTA) IS
W3YUYCHHS Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOIECCOB, ¢ KOTOPHIMU BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHON cdepe;

—  WCIOJIb30BaHUE PA3JIUYHBIX UCTOYHUKOB JUIS TIOJTYYCHUS XUMHYCCKOW MH(POPMAIIMU, YMEHUE
OLICHUTh €€ JOCTOBEPHOCTbH ISl TOCTH)KCHHUSI XOPOIIMX PE3yJbTaTOB B MPO(HECCHOHAIBLHOU

chepe.

®  nNpeoMemHbvIxX:

- 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 OCHOBONOJIAralOMMUA XHUMHYECKUMHU TOHATUSMH, TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE M0JIb30BaHUE XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO T[IO3HAHUS, MWCIOJIb3YEMbIMH B XHMHH:
HaOIIOJICHUEM, OIMCAaHUEM, W3MEPEHHUEM, OJKCIIEPUMEHTOM; YMeHHe o0padaThiBaTh,
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 TTPABUJIAMHU TEXHUKH O€30MaCHOCTH NP MUCIIOIH30BAaHUHA XUMHUYECKHUX BEIIECTB;

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



5 TEMATUYECKUM IJIAH

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 8 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
Tewma 1.3 CtpoeHue BemiecTna. 4 2 5
XuMuYeckas CBSI3b.
Tema 1.4 Bona. PacTBopbl.
DneKTponuTHYECKast 16 12 4
JUCCOIUAITUS
Tema 1.5 Knaccuduxanus
HEOPTaHUYECKUX COCTUHECHUN U 9 6 2 3
HX CBOMCTBA
Tema 1.6 Xumuueckue peaxkiuu 8 6 2 2
Tema 1.7 MeTajuibl 1 HEMETAILITBI 8 6 2 2
Pasznen 2 Opranuyeckasi XuMusi 58 36 4 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 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

BxomHoit KoOHTpOnb. MHCTPYKTHBHBIH 0030p coaep)kaHHs Y4eOHOH IUCHMIUIMHBI U
3HAKOMCTBO OOYYalOIIUXCSI C OCHOBHBIMU YCIIOBUSIMU U TPEOOBAaHUSIMU K OCBOCHHIO MPOTPAMMBIL,
pa3paboTke MHIMBUAYATILHOTO IPOCKTA.

Hayunble MeTObI MO3HAHUS BEIECTB U XUMHUYECKUX SIBJIEHUI. PoJib 3KCnieprMeHTa U Teopuun
B XUMHU. MOJenupoBaHue XMMUYECKHX MPOIECCOB. 3HAUEHUE XUMHUH MPU OCBOCHUHU Ipodeccuit
CIIO u cnenmanpHOcTel CIIO Texamueckoro npoduiis npodecCHOHAIBHOTO0 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 MOJEKYJISpHAs MaccChl.
KommuecTBo BemecTsa.

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

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

JdemoHcTpamum:

Mopenu aToMOB XMMHUYECKUX JIEMEHTOB.

Komnnexkuust mpocThIX U CIIOKHBIX BELIECTB.

Hexkotopsie BemecTBa KOJIM4e€CTBOM 1 MOJIB.

Monens MOJSIpHOTO 00BheMa ra3oB.

Annorponus ¢pocdopa, ooBa.

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 Ilepuonnyeckoro 3akoHa. llepuoanueckuii 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 O0O0JIOUYEK AaTOMOB 3JIEMEHTOB OOJBIINX MEpPUOIOB (TIEPEXOJHBIX 3JIEMEHTOB).
[TonsiTue 06 opOuTansx. S-, p- u d-opOuTanu. DNEKTPOHHbIE KOH(OUTYpAIIMH aTOMOB XHMUYECKUX
JJIEMEHTOB.

CoBpemenHas (HopMyTUPOBKA NEPUOTUUYECKOr0 3aKOHA. 3HAYCHHE TIEPUOIUUECKOT0 3aKOHA U
IIEPUOIUYECKON CUCTEMBbl XMMHUYeCKHX 3yeMeHTOB JI.JMI. MeHneneeBa misi pa3BUTUS HAyKH H
[IOHMMAaHHs 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 (HopMyabl CTPOEHHUS IIEKTPOHHBIX 000JIOUEK aTOMOB
JIEMEHTOB B HEBO30YXJAEHHOM M BO30YXIEHHOM cOCTOSHUU. [IporHo3mpoBaHHe XUMHYECKHX
CBOMCTB JJIEMEHTOBY.

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

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
OKHCIICHMsS. AHMOHBI, MX OOpa3oBaHME W3 aTOMOB B pe3yJbTaTe Ipolecca BOCCTAaHOBJICHUS.
HNonnHast cBsi3b, Kak CBA3b MEXJIy KaTHOHaMH U AaHHOHAMM 3a CYET 3JIEKTPOCTaTHYECKOIO
nputsbkeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsja, HATMYUIO THAPATHONH 0OOJIOUKH.
WNonnble kpuctainmueckue perieTkd. CBONCTBAa BEUIECTB C MOHHBIM THIIOM KpPUCTAJNIMYECKON
PEILIETKH.

KoBanentHnas xumuueckas cBs3b. Mexanusm oOpa3oBaHUsI KOBAJIEHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENbHOCT. KOBaNeHTHBIE MONIAPHAS U HETIOJISIPHAS CBA3H.
KpaTHocTh KOBaneHTHOM CBS3U. MOJIEKYIISIpHBIE U aTOMHbBIE KpUCTAJIIMYECKHE pemieTku. CBolicTBa
BELIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

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

ArperaTtHble COCTOSIHMSI BEIIECTB M BOJOPOJHAs CBsA3b. 1Bepaoe, >KUJKOE U Ta3000pazHoe
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 M MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBasl O
IIPUMECEH.

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

CamocrosiTesibHAsE padoTa: BBINOJIHEHUE YINPAKHEHUH [0 COCTaBICHUI0 XMMHUYECKHUX
(bopMys1 coeTMHEHUH B COOTBETCTBUHU 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 TBEPJBIX BELIECTB
OT Pa3UYHBIX (PaKTOPOB.

MaccoBast 10711 pACTBOPEHHOT'O BEIIECTBA.

DONEeKTPOIUTHl U HEDJEKTPOJIUTHL.  DJIEKTPOJIMTHYECKas jAuccouuanus. MexaHU3Mbl
ANEKTPOJIUTUYECKON TUCCOLUMAIMU JJI BEUIECTB C Pa3IMYHBIMM THUIIAMU XUMHYECKOM CBS3H.
I'uapatupoBaHHble M HETWApPATHPOBAaHHBIE HOHBI. CTENEeHb SJIEKTPOJUTHYECKOW JHUCCOLMAIHH.
CunbHple u cnalble 3JEKTPOJAUTH. (OCHOBHBIE TOJOXKEHUS TEOPHUH DIEKTPOIUTHYECKON
aucconuanyu. Kuciorsl, OCHOBaHMS U COJIA KaK JIEKTPOJIMTHI.

JleMOHCTpanusi pacTBOPUMOCTH caxapa B BOJIE MPU PA3IUYHON TeMIepaType.

JlaGopaTtopunas padora Ne 1. Peakium noHHoro obmeHna. VcmblTaHMe pacTBOPOB CoJIei
MHUKATOpaMH.
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CamocrosiTesibHast pa0oTa: BBIIIOJHEHUE YIPAKHEHUH, pellleHne 3a1a4 1o TeMe «PacueTsl
JUIS IPUTOTOBJIEHUS! PAaCTBOPOB 3aJJaHHOW KOHIIEHTPAIMHU WK pa30aBlieHUEM KOHIIEHTPHUPOBAHHBIX
pacTBOpOB BOJ10I». CocTaBlIeHHE YPaBHEHUN TUCCOIMAIIUU KUCTIOT, OCHOBAHUMN U COJIEH B BOJHBIX
pactBopax. CocTaBiieHHE ypaBHEHUN TUIIOBBIX 3a/IaHH, TECTOBBIX 3aJaHUM J1JIs1 HAIMCAHUS
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. XUMUYECKUE
CBOWCTBA KHUCIOT B CBETE€ TEOPUH DIIEKTPOIUTHYECKONH muccoruanuu. OcCOOCHHOCTH
B3aUMOJICVCTBUSI KOHILICHTPUPOBAHHON CEPHOM W a30THOM KHUCIOT ¢ MeraiaMu. OCHOBHBIE
CHOCOOBI TIOTYYEHUS KUCIIOTHI.

OcHoOBaHUSI KaK 3JIEKTPOJIUTHI, UX KJIACCHU(pUKALUS MO Pa3IMYHbIM MpU3HAKaM. XUMUYECKHE
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 ANEKTPOIUTHYECKOM qucconuanuu. CrocoObl MOTyYeHHs CONEH.

I'mpponus cosent.

Coneobpazyronie U HecolieoOpasywomue okcuasl. OCHOBHBIE, aM(OTEpHBIE U KHCIOTHBIE
OKCHJBI. 3aBUCHUMOCTh XapaKTepa OKCHJA OT CTEIEHH OKHCJICHHUS 0O0pa3yrollero ero Merasia.
XHUMHUYECKHE CBOWCTBA OKCUAOB. [lomyuenne okcuaos.

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

CamocTosiTeibHasi padoTa: cocraBieHHe (GOPMYN, Ha3BaHW, YPAaBHEHUH peaKIIHid,
XapaKTePU3YIOIINX CBOMCTBA U CIIOCOOBI MOTYyYEHUS! OKCHJIOB, OCHOBAHHI, KUCIIOT, 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 coequHEeHMs, pa3lioKEHUs, 3aMelleHus,
oomena. Kartamutuueckue peakuuu. OOpaTtumble M HeoOpaTUMble peakiuHu. ['OMOreHHble U
TETEPOTeHHBIC PEeaKIMU. DK30TEPMHYECKUE W DHIOTEPMUUYECKHE peakiuu. TeroBoil 3ddekt
XUMHUUYECKHUX peakuuid. TepMOXMMHUECKHE yPaBHEHUSI.

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

CkopocTh XMMHUECKHUX peakuuil. [ToHsTHE 0 CKOPOCTH XMMMUYECKHUX peaklUid. 3aBUCHMOCTb
CKOPOCTH XMMHMUYECKHUX PEeaKIUil OT pa3lUyHBbIX (PAKTOPOB: MPHUPOJBI PEATUPYIOLINX BEIIECTB, UX
KOHLIEHTPALUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS M UCIIOJIb30BAHUS KaTaJINn3aTOPOB.

OObpatumocTh XUMUYEeCKUX peakuuid. OOpatuMble U HeoOpaTHMblE peakuu. XUMHYECKOe
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. PacueT ckopocTeil XMMHMUYECKHUX pEaKIHi. YNpakHEeHUs 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, XHMUYECKOE 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 MeTaquioB 1O pa3MYHBIM TpU3HAKaM. XHMHYECKHE CBOHCTBA METAJLIOB.
DIIEKTPOXUMUYECKUH PsJl HANIPSKEHU MeTauioB. MeTamioTepMusi.

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

Hemeramnel. OcoOeHHOCTH CTpOEHHsT aroMoB. Hemeramnsl — 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 «MeTaibl U CIUIABbI», MOJEIN KPUCTATUIMYECKUX PELIETOK.

CamocrosiTesibHasAgA padoTa: MOArOTOBKAa JOKiIana Ha Temy: «l'eHeTnyeckas CBA3b MEXIY
KJIacCaMM HEOPraHWYECKUX COEIMHEHMiI». PelieHue, cocTaBieHHE TUIIOBBIX 3a/ay: pacueThl I10
XUMHYECKUM (OpPMYJIaM U ypaBHEHUSM PEaKIIHil.

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. [IpuponHble, HUCKYCCTBEHHBIE H CHHTETHYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

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

Teopuss crpoeHus: opranmdeckux coenunennii A.M. BbyrtiepoBa. OCHOBHBIE MOJOXKEHUS
TEOPUH XMMUYECKOro cTpoeHus. Mzomepus u nzomepsl. XuMudeckue GopMysbl U MOJIEIH MOJIEKYJT
B OPraHUYECKON XHUMUU.

Knaccudukanuss opranndyeckux BemiecTB. Kiaccuukanus BellecTB 1O CTPOSHHUIO
YIJIEPOJHOIO CKelleTa W HaIW4Mio (DyHKIMOHANBHBIX rpymm. ['omonoru u romosorus. Hauama
Homenknarypsl IUPAC.

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

CamocrosiTesibHas padora:

1 Cocragienrie GopMyIl M Ha3BaHUN OPTraHUIECKUX COSTMHEHHH B COOTBETCTBUH C HOMEHKJIATYPOH.
2. CocraBieHue TeCTOBBIX 33JaHUH 1O TEMaM:
— OCHOBHBIE MTOJIOKEHUS TEOPUH CTPOEHUSI OpraHNYEeCKUX coennHeHnii A.M.bytieposa.
— IIpocTpaHCTBEHHOE CTpOEHHE OpPraHW4YeCcKMX MOoJIeKysl. COBpEMEHHBIE MPEACTABIECHUS O
CTPOCHHMH OPTAaHMYECKUX COCAMHEHUMN.

Tema 2.2 YriieBogopoabl 1 MX NPUPOAHBIE HCTOYHUKH
Cooepitcanue yuebnozo mamepuana no meme 2.2.
AJKaHBI: TOMOJIOTUYECKUH PsI/I, U30MEPHUS U HOMEHKJIATYpa aJIKaHOB. XMMHUYECKHUE 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). ["'OMOIOornueckuil psij, U30MepHs, HOMEHKJIaTypa aJIKeHOB. XMMHUYECKHE CBOWCTBA
STHJICHA: 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.
CompskeHHBbIE JTMEeHbl. XHMHYECKHE CBOWMCTBa OyraaueHa-1,3 u wu30mpeHa: 0OCCIIBEYMBAHUE
OpOMHOI1 BO/IBI M IOJMMEpH3aNMs B Kaydyku. HaTypanbHblil 1 CHHTETHUECKUE KaydyKu. Pe3una.

AnxuHbL. AnleTieH. XMMAYECKUE CBOMCTBA alleTUJICHA: TOpPEeHUE, 00ecIiBeUrnBaHe OPOMHOMN
BOJBbI, NPUCOEIMHEHUE XJOpOBOJAOpoAa W Tujparauusd. I[IpumeHeHue aneTwieHa Ha OCHOBE
CBOMCTB. MexXKi1accoBasi H30MEPHUs € aJIKaJUEHAMHU.

Apenbl. benzon. Xumuueckue CBOMCTBa O€H305la: TOpEHHE, pEaKUUM 3aMeLieHHs
(rasioreHupoBaHue, HUTpoBaHue). [IpumMeHeHne GeH30i1a 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 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'mapokcunbHas rpynna kKak ¢yHKUMoHadbHasA. [loHATHE O mMpeaenbHbIX OJHOATOMHBIX CHHUpTaX.
XUMUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICHCTBUE C HaTpueM, oOpa3oBaHHE MPOCTHIX U CIOKHBIX
3¢UpOB, OKHCICHHE B aibjaeru]. IIpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJHM3M, €rO
MOCJIEACTBUS U MPEAYIPEKICHHE.

I'mauepuH Kak NpPEACTaBUTENb MHOTOATOMHBIX CHUpPTOB. KaudecTBeHHas peakimus Ha
MHOT0aTOMHbIE cupThl. [I[ppuMeHeHune riuiepuHa.

@enon. Pusnueckue M XHUMHUYECKHE CBoicTBa (eHona. B3auMHOe BIUSHHE aTOMOB B
MoJieKyJsie (heHosa: B3aUMOJIEHCTBHE C THAPOKCHUIIOM HATpUsl U a30THOM Kuciotoi. [IpumeHeHue
(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 CIUPTOB.
[Tpumenenue popmalbaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6onoBeie kucnotel. [lonsiTne 0 kapOOHOBBIX KkHcioTax. KapOokcunpHas rpymnmna Kak
¢byHKUMOHATBHAS. ['OMOJIOTMYECKUH psAZl TpPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonydyeHne KapOOHOBBIX KHUCIOT OKHCICHHEM albJETHJI0B. XUMHUYECKHE CBOWCTBA YKCYCHOM
KHUCJIOTBI: O0IIME CBOMCTBA ¢ MUHEPAJIBHBIMHU KUCIOTaMU M peakuus stepudukanun. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KMpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOU U
CTE€apUHOBOM.

Cnoxuble >Qupbl U xupbl. [lomyueHue CioXHBIX 3GUPOB peakuuend >STepuPpHUKaALUU.
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 TUAPUPOBAHUE 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 — BEIIEeCTBO ¢ JBOWCTBEHHOHN (DyHKIMEH — albJAeruI0CIUpPT. XUMHUYECKHE CBOHCTBA
TJIIOKO3BI: OKHCJICHHE B INIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIMPTOBOE OpOKEHUE.
[IprumeHneHne riaroKo3bl HA OCHOBE CBOMCTB.

3HaueHWE YIJIEBOJOB B JKMBOM MNPUPOAE W JKU3HM uenoBeka. [loHsatume o peakumsax
MOJIMKOHICHCALlUH U TUIPOJIM3a HA IPUMEPE B3aUMOIIPEBPALLECHUI: TITI0K03a —> MOJUCAXaAPU/IL.

JleMOHCTpaMu CIIUPTOB: TIIMLEPUHA U 3THJIOBOTO CIIUPTA

JlabopaTopHasi padora Ne2. lccrmegoBaHue CBOWCTB OJHOATOMHBIX W MHOTOATOMHBIX
CHUpPTOB (dTaHoNa, rimuepuHa). MccienoBaHue CBONCTB YKCYCHOW KucioThl. KayecTBeHHbIE
peaKIy Ha aJIbJICTUbI 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 nokiamoB mo Temam: «JleiicTBre cupToB U (DEHOJIOB HA OPraHU3M YEIIOBEKaY;

«OtaenbHble MPeACTaBUTENN (PEHOTOKUCIOT U OKCOKAPOOHOBBIX KHCIOT.

Tema 2.4 A3zorconep:kanue opranndeckune coequnenus. Illoaumepnl

Cooepircanue yueonozo mamepuana no meme 2.4.

Cooepoicanue yuednozo mamepuana no meme: Ilonsitue 00 amuHax. AnupaTHISCKUE AMUHEI,
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 AMUHOKHUCIIOT: B3aMMOAEHCTBUE CO WIEJIOYAMH, KHCJIOTAMU U JPYr C
apyrom (peakius mnoiukoHaeHcauuu). llentuaHas cBA3p W nmonunentuasl. [IpumeHenwue
AMHUHOKHCIIOT HA OCHOBE CBOMCTB.

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

[Tonumepsl. benku u monucaxapuasl Kak OMOMOIMMEPHI.

[lmactmaccel. IlonydeHne mNONMMEPOB pEAKIUEN MMOJMMEPHU3aALUU W TOJUKOHJICHCAIUH.
TepmornacTuyHble U TEPMOPEAKTUBHBIE MIIacTMacchl. [IpencraBurenu miaacTMace.

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

JeMoHCcTpauMu: KOJUICKIUS 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»

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

CocraBneHrue ypaBHEHHMI peakIMil MO0 TEeHETHMYECKOW CBSI3U MEXAY YIIeBOAOPOJAMH,
KHUCJIOPOJICOACPKAITUMU U a30TCOACPKAIIMMHI OPraHUYECKUMU 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
HOHATHSA M 3aKOHBI
XUMHHA

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

dopmynHupoOBaHHE 3aKOHOB COXPAHCHUSI 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 BEIIECTB 0 TPUBHAIBHOW WIIM MEXITyHAPOTHON
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 3BOIIONMOHHOW CYIIHOCTH MEHJIEJIEEBCKOM M COBPEMEHHOM
(dhopMyIMpoBoK repuouaeckoro 3akona /1. . Menneneesa.
OObsicHeHWe (PU3NYECKOTO CMBICJA CHMBOJHUKH TIEPHOIUYCCKOM
Tabnmuubel xumuyeckux osnemeHToB J[. WM. MenneneeBa (HOMEpoB
dJIeMEHTa, TEPUOJa, TPYMIbI) U YCTAHOBKA MPUYUHHO-CIIEICTBEHHOU
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
nonoxkeHunto 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.

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

CBA3EU WU

Tema 1.4 Bona.

YMeHue [aBaThb OINpeAeieHWe U ONEepUpOBaTh  CIEAYIOIIUMU
XUMUYECKMMH TIOHATUSMU: PACTBOPBI, JIEKTPOJIUT U HEDIEKTPOIIMT,
UIEKTPOIUTUYECKAS AUCCOLMALIUS.

@OopMyIMPOBKA OCHOBHBIX IOJIOKEHUM TEOPUM DIIEKTPOJIUTUYECKON

PactBopsI. . o
JUCCOLMAMU M XapaKTEpUCTHKAa B CBETE HTOW TEOPUM CBOUCTB
DNEKTPOIUTHYECKAS 9
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHM.
JUCCOLMAUs .
—  @DOopMyIUPOBKa OCHOBHBIX ITOJIOKEHUN TEOPUU XUMUYECKOTO CTPOEHUS
OPraHUYECKUX COCIMHEHHUM M XAPAKTEPUCTHUKA B CBETE JTOM TEOPUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHWYECKHUX COETMHEHUI
Tema 1.5 — XapakTepucThKa COCTaBa, CTPOCHHMs, CBOWCTB, IIOIY4YEHUS U
Knaccudukanns IIPUMEHEHHs] OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIUHEHHM:
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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 WU PEareHTOB, TEIUIOBOMY 3(deKTy, HampaBlieHHIO, ¢ase,
HaJUYHMIO KaTaJlu3aTopa, U3MEHCHHUIO CTEIICHEH OKHMCIICHUS JIEMEHTOB,
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
OKHCJIEHUA-BOCCTaHOBJIEHMsI. COCTaBIeHNE YPAaBHEHUN peaKIMii

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, [OJYyYEHHUS H
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, yriepoaa U KpeMHHs, BOJOPOAA) U HX
COCIMHEHUM.

Paznen 2 OPTAHUYECKAS XUMMUS

Tema 2.1 OcHOBHBIE
HOHATHSA

YMeHue JaBaThb  OINpeNeleHWe W ONepupoBaTh  CIEAYIOLIMMU
XUMUYECKMMU TOHATHSMU: YIJIEPOAHBIN CcKejleT, (yHKIHMOHAJIbHAs
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 HapOJHOXO035UCTBEHHOM IUIAHE MTPE/ICTaBUTENEH.

— 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
I[1€ OpraHu4ecKHe aleTanbp/ernjaa), KeToOHOB (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 MPUMEHEHHsI aHWIWHA, AMHUHOKHUCIOT, OENKOB, HCKYCCTBEHHBIX U
OpraHUYECKHE CUHTETHYECKUX BOJIOKOH, TJIACTMAcCC, KayqyKOB.
COETUHEHUSI.
[Tonumepsl.

17




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
kaOuHeTa XUMHH, 1a00paTOPUN XUMHUH.

[Tomemenne kabuHeTta yaoBieTBopseT TpeboBaHusM CaHUTaAPHO-IMHIEMUOIOTUYECKUX
npaBui u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo 060py10BaHHEM:

- MOCaJ0YHbIC MECTA M0 KOJINYECTBY 00 yUaIOLIUXCs;

- pabouee MeCTO IpenoJaBaTess;

- MyJbTUMEAUITHOE 000pyIOBaHUE.

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

- KOMIUIEKT y4yeOHo-Harisaubix mnocoOuit (Ilepmommueckas cucrema snemento JI. U.
MengeneeBa, OJEKTPOXUMUYECKUN PsJl  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,
o0ecTeYnBaroIIe OCBOCHNE YIeOHOTO MaTepuara.

B nporecce ocBoeHus mporpaMMbl y4eOHON TUCHUIUIMHBI «XUMHUS» 00ydaromuecs UMEIT
JIOCTYII K 3JIEKTPOHHBIM y4eOHBIM MaTepuajiaM Ha 0Opa30BaTEJIbHOM MOpPTaje YHUBEPCHUTETA U B
cBoOoaHOM aoctyrie B HTepHeTe.

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

CTOoJIBI B CTYIBS JJTT 00YYarOIINXCS

Croun u cTyn U1l Ipeno1aBaTes

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).
Tabnuia «PacTBOPUMOCTH COJIEl, OCHOBaHMM, KHCIIOT B BOJIEY.
JIaboparopHasi mocyia U XUMHUYECKHUE TPUHAIICKHOCTH
[IpoGupku, MepHbIE 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 pys moiiku ko0 1 mpoOUpoK;

Roo~NoakrwNd P

wnh e

RoOoo~Nooa~wONE
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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-peCypcoB, JOMOIHUTEIHHON JIUTEPATYPhI

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

JlonoIHUTeIbHbIEe HCTOYHUKH
WpanoB, B. I'. Heopraumueckas xumus [DnekrponHbli pecypc]: Kparkuii xypc / B.I.
WBanos, O.H. I'ea. — M.: KYPC: HUL] UH®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. — Pexwum nmocryna:
https://e.lanbook.com/book/84084

HNHTepHeT-pecypcesl

Www.pvg.mK.ru (omummuana «I[lokopu BopoObeBbI TOphI).
www.hemi.walts.ru (OGpa3oBaTebHBIN CAaUT IS IIKOJTBHUKOB «XUMHUSI»).
www.alhimikov.net (O6pa3oBaTenbHBIN CANUT IS IKOJILHUKOB).
WWWw.chem.msu.su (DnekTpoHHast OHOIMOTEKA MO0 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.

[Ipuka3z MunucrepcTBa oOpa3oBanust u Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuH
n3menenuit B Ilpuka3 MunucrepctBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O6
YTBEP)KICHUU (DeJiepalIbHOTO TOCyapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro
(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., JIsicoa I'. I'. Xumust: kHura 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/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hjj.ru/
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 THTEPAKTUBHBIE ®OPMbI OB YUEHU A

AKTUBHBIE M HMHTEPAaKTUBHBIC (DOPMBI HCIIOJIB3YIOTCS MPH TMPOBEICHUU TEOPETUYECKUX U

IMPAKTUYCCKUX 3aHATHI:

HpI/IMeHHeMbIe AKTHUBHBIC U

Paznen/rema Kparkas xapakrepuctika
MHTEPaKTUBHbBIE (POPMBI
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 nencTBHE 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. XapakTepHcTHUKa OTAETHHBIX KJIacCOB

COE€IUHEHUN U
HUX CBOMCTBa

HEOpPraHMYECKUX BEIIECTB (OINpeieieHH
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.
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

22



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
CUCTEME.
Tema 1.5 Knaccudukanusa | Jlabopamopnas paboma Ne 1. Peakuinn HOHHOTO 2
HEOPTraHNYECKUX oOmeHa. VcribiTanue pacTBOPOB COJIEH MHINKATOPAMHU.
COEJIMHEHHI U UX CBONCTBA
Tema 1.6 Xumuueckue Ilpakmuueckasa paboma Ne 2. Pacuer ckopocteit 2
peakuuu XUMHUYECKHUX PEaKIMid. YTpaKHEHHs Ha CMEIICHUE
xumuueckoro pasHoBecusi. Cocraienue OBP
METOJIOM 3JIEKTpOHHOT0 Oananca. Onpenenenue
OKHCJIUTENEN U BOCCTAHOBUTEIIEH.
Tema 1.7 Meramel u | Jlabopamopuas paboma Ne 2. 2
HEMETaJLIbI KayecTBeHHBIE peaknuM Ha XJIOpHUO-, cCylIbdart-,
CHJIMKAT- U KapOOHAT- HOHBIL.
Pa3znen 2 OPTAHUYECKASA XUMUS
Tema 2.2 YrneBonopoasl u | Illpakmuueckas  paboma  Ne3. CocraBnenue 2
WX MPUPOAHBIC UCTOYHUKU | CTPYKTYPHBIX (OPMYNl OPraHMYECKHUX BEIIECTB U HX
H30MEPOB.
Tema 2.4 Jlabopamopuaa paboma Ne3. KauecTBEHHbIE pEaKIIUU 2
A3zoTconepkaliue OEIKOB.
OpraHuy4ecKue
coennHeHus. [lommmepsr.
NTOI'O 12

23




JIUCT PETUCTPAILIMU U3MEHEHUM U JOTTOJTHEHUM

Ne Paznen paboueit Kparkoe cozepxanue N3MEHEHHs/TOTIOTHEHUS Mara, [onanuce
/m HPOTPaMMBEI Ne mpoTokona |mpexncenareins
3acemanus I11K TIK
1 PaGowas mporpamma y4ueOHOW amcmumuimHBl  «XuMmus» | 13.09.2017 T.
aKTyaJlu3MpoBaHa C BHECEHHEM H3MEHEHUU B 3JeKTpoHHBIH | IIpoTokon Nel L
BapHaHT. LA
2 TUTYIBHBIN JUCT Ha ocroBanmnn mpukasa pexropa @I'bOY BO “MI'TY um. . | 12.09.2018 1.
Hocosa” Ne 10-30/465 ot 17.07.2018 r. Tekct “MunnctepctBo | [IpoToxom Ne 1 ra
00pa3oBaHMs U HAYKH 3aMEHUTH Ha TEKCT “MUHHCTEPCTBO LG
HAyKH U BBICIIero oopasoBanus Poccuiickoit @eneparym™
3 9. YyeGHo- B cBsi3m ¢ 3akiroueHMeM KOHTPAaKTOB co cTopoHHuUMH | 12.09.2018 .
METOAMYECKOE H QNEeKTPOHHBIMH ~ OmbOnmuoreunesiMH  cuctemMamu  “FOpaitr” | [IpoTokom Ne 1 A
MaTepHaTbHO- (Jorosopsr FOpaiit O9BC www.biblio-online.ru NoJ[-1096-18, LA
TEXHUYECKOE NeJI-1097-18), “BOOK.RU” ([oroBop KuoPyc memma DOBC
obecrieuenne BOOK.ru Nel18493307/1-1093-18) pazmen 9. VYuebHo-
IporpaMM y4eOHOH | METOOMYECKOE W  MAaTepUajlbHO-TEXHHYECKOe O00ecIeUeHHe
JACUUTITHHBI nporpaMM y4eOHOH AWCUMILIMHBI NyHKT «IlepedeHb y4eOHBIX

n3naHui, HTEepHET-peCcypCcoB, NOMOIHUTEIbHON JINTEPATYPHI»
YUTATh B HOBOM pelaKIuu:
OcHoBHas1 IMTepaTypa

1. CyBopoB, A.B. OOmas u HeopraHuueckas XUMHS B 2 T.
Tom 1 [DnekTpoHHBIH pecypc] : Y4eOHHK i1 CpPEIHEro
poheCCHOHATHLHOTO oOpa3zoBanus / A. B. Cysopos,
A. b. Huxonmeckuit. — 6-e wu3g., wcmp. u 1mom. — MoOCKBa !
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccrnonansHoE
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329

2. CyBopos, A.B. OOmas u Heopranmdeckas XUMHUS B 2 T.
Tom 2 [DnekrpoHHBI pecypc] : YUeOHUK JUIsi CpEIHEro

npoQeCCHOHATBHOTO 00pa3oBaHus / A. B. Cysopog,
A. b. Hukonbckuii. — 6-e wm3n., wenp. u gon. — Mocksa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccuonansuoe
obpazosanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://biblio-online.ru/bcode/421330

3. Kamuuckmit, B. A. Opranudeckas XuMUS TECTOBBIE

3aaHus, 3aJadd, BOMPOCHI [DJIEKTPOHHBIN pecypc]: ydeOHOe
mocobue UIs cpemHero MpoeCCHOHATBHOTO 00pa3oBaHUs /
B. A. KamuHCKmMit. — 2-¢ wW3A., mcmp. ¥ o — MockBa :
UznarensctBo FOpaiit, 2018. — 289 c¢. — (IIpodeccrnonansHoe
obpazoBanme). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251
JlonoJHUTeIbHAS TUTEepaTypa
1. MerpoBckass, H. A. Xwumwms [DnekTpoHHBIH pecypc]
mpaktukyMm [mms CIIO] / H. A. Ilerposckas ; MITVY. -
Marnurtoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-
ROM). - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . —
MakpooOBeKT.
2. Caenko, O. E. Xwummus VueOHUK IS KOJUIIEIDKEHN.
Oo0mieoOpa3oBarenbHas MOATOTOBKA [TekcT]| : ydeOHHK 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
MaTepHalbHO-
TEXHUYECKOE
obecneuenue
porpamMm y4eOHOM
JUCLATLIMHBI

B cBm@u ¢ oOHOBiueHMeM 1IAT(OPMBI  IJIEKTPOHHOU
oubnmoreynoit cumcreMbl “3HanmyMm” pasmen 9 Paboueit
MIPOTpaMMEbI YUTATh B HOBOW PEAAKIIHU:
OcHoBHas1 JIUTEpaTypa

3.  CygBopos, A. B. O0mas u Heopranndeckas XuMUs B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : YUeOHHK Ui CpPEIHEro
po(heCCHOHATHLHOTO obpa3zoBanus / A. B. Cysopos,
A. b. Hukonbckuii. — 6-¢ wm3n., wenp. u gon. — Mocksa !
UznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccruonansroe
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://biblio-online.ru/bcode/421329
4. Cysopos, A. B. O0mas 1 HeopraHudeckass XuMusi B 2 T.
Tom 2 [DnekTpoHHBIA pecypc] : Y4eOHHK i1 CpPEIHEro
po(heCCHOHATHLHOTO 00pa3oBaHUA /" A.B. CyBopos,
A. b. Huxonmsckuit. — 6-e wu3m., mcmp. u nom. — MoOCKBa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccrnonansroe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://biblio-online.ru/bcode/421330
5.  Kamunckmii, B. A. Opranmyeckas XUMHS :@ TECTOBBIC
3a/laHus, 3aJaud, BOMPOCHI [DJICKTPOHHBIA pecypc]: ydeOHOe
mocobue uIis cpemHero mnpodeCCHOHAIBHOrO 00pa3oBaHus /
B. A. KamuHckuit. — 2-¢ u3n., Wcop. ¥ Jgom — MoOckBa :
WznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccruonanbroe
obpazoBanme). —  ISBN 978-5-534-02899-7. —  Pexum
nocryma: https://biblio-online.ru/bcode/415251

JomoHUTEeTbHAS JUTEPATYpa
1.TletpoBckass, H. A. Xwumumsa [DmexkTpoHHBIH pecypc]
mpaktukyM [mns CIIO] / H. A. IlerpoBckas ; MITY. -
Marnutoropek : MI'TVY, 2017. - 1 snextposn. ont. mauck (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. Xwmmsa . VYueOHHMK IS KOJUICIKEH.
Oo0uieoOpa3oBatesnbHas moaroroBka [Tekcr] : y4eOHMK Juist
CIIO / O. E. Caenko. - Pocros-Ha-/lony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

11.09.2019 r.
IIporoxon Ne 1

',//.“

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

B cBa3m ¢ oOHOBIEHMEM  MaTepUaATbHO-TEXHHYECKOTO
obecrieyeHnst M. . Y4eOHO-METOAMYECKOE W MaTepHaIbHO-
TeXHHYECKoe oOecreueHne NporpamMM y4eOHOH TUCIUITIIMHBI
YUTaTh B HOBOH peIaKkunu:

Aymutopus M204 Kabuuer ['ymaHHTapHBIX ¥ COLHAIBHO-
9KOHOMHUYECKHUX JUCUHUIUINH

VYueOHast ayauTopHs Uil TPOBEACHHsS Yy4eOHBIX 3aHITHI,
NPaKTUYECKUX M Ja0OpaTOPHBIX 3aHSATHH, CAMOCTOSTEIBHOMN
paboThl, ISl TPYNIOBBIX M MHIAMBUAYAJIbHBIX KOHCYJIbTAIMH,
JUISL TEKYLIEro KOHTPOJIS M IPOMEXYTOUHOM aTTEeCTAIUH.
Pabouee mecTo mpenopaBaTess: IEPCOHANBHBIN KOMIIBIOTED,
paboune Mecta oOywarommxcs, Jgocka ydeOHas, ydeOHas
MeOeb;

Maker npemoHcTpauuoHHel "lLleHTpudyra", Temarnueckue
TUIAKAThI ¥ TaOJIHILIBI;

Becsl TexHHuEeCKHE C pa3HOBECAMH;

Becsl anekTpoHHBIE YueOHBIE 10 2 KT}

Becs1 kBajsipaTHbIE;

OKCHUKaTOPHI;

Cymunku HaCTeHHBIE,

Kprimka ¢ BRITSDKKOH (st BRITsSDKHOTO mIkada Ne01380750),
(200*660*3500 mwm;

Turmu ¢papdopossre HuzkHe Ne3;

[xads! U1 mocy el 1 000pyAOBaHUS;

[lkad A XpaHeHUs XUMHYECKHX peakThuBoB, (450*900*2100
MM.);

16.09.2020 r.
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[Ikads! cyninibHbIe;

IIWnme! THreNbHELE;

[Ixad BEITSHKHOM ¢ MOWKOA;

HancraBka nns crona;

Buckosumerps BITK;

Cruprosku CJI-2

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

MS Windows (noxmucka Imagine Premium) norosop J-757-17
ot 27. 06. 2017, cpok aeiicteus: 27. 07. 2018, Calculate Linux
Desktop cBO0O/IHO pacmpocTtpaHsieMmoe o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok geicTBHs: OeccpouHO

MS Windows (rioxmmcka Imagine Premium) norosop /[-593-16
ot 20. 05. 2016, cpok neiicteus: 20. 05. 2017

MS Office Nel135 ot 17. 09. 2007, cpok meficTBus: 6ecCpOIHO

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

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

B cBsBm c 3aKkmoOYeHHEM KOHTPAKTOB CO CTOPOHHUMH
QJIEKTPOHHBIMH ~ OMONMMOTEYHBIMM  cucteMamu  “lOpaiit”
(Kontpakt Ne K-55-20 ot 25.08.2020 r. OOO «3OneKkTpoHHOE
usnarensctBo  FOPAMT», 01.09.2020 r. mo 31.08.2021 r.)
paszen 9 paboueil NporpaMMbl YUTaTh B HOBOH PEAaKLIUH:
OcHoBHas1 IMTepaTypa

1. CyBopoB, A.B. O0mast u HeopraHudeckas XAMHUSI B 2 T.
Tom 1 [DnexTpoHHBIH pecypc] : y4eOHHK Ui CpETHETrO
po(heCCHOHATHLHOTO oOpa3oBaHus / A. B. Cysopos,
A. b. Huxonmsckuit. — 6-e wm3g., ucmp. u 1orm. — MoOCKBa !
WznarensctBo FOpaiit, 2018. — 292 ¢. — (IIpodeccrnonansHOE
obpazoBanme). —  ISBN 978-5-534-02180-6. —  Pexum
nocryma: https://urait.ru/bcode/421329

2. CyBopos, A. B. OOmias u HeopraHuveckas XUMHS B 2 T.
Tom 2 [DnekrpoHHbI pecypc] : YUeOHUK [yl CpEIHEro
npoQeCCUOHATBHOTO 00pa3oBaHus / A. B. CyBopog,

A. b. Hukonbckuii. — 6-e wu3n., wenp. u jon. — Mocksa !
WznarensctBo FOpaiit, 2018. — 315 ¢. — (IIpodeccuonanbuoe
obpazoBanme). —  ISBN 978-5-534-02182-0. —  Pexum
nocryma: https://urait.ru/bcode/421330

3. Kammackuii, B. A. Opranmueckas XWUMHS @ TECTOBBIC

3aaHus, 3aJaud, BOMPOCHI [DJIEKTPOHHBIN pecypc]: ydeOHOe
mocobre UIs cpemHero MpoeCCHOHAIBHOTO 00pa3oBaHUs /

B. A. KamuHckuit. — 2-¢ u3a.,, ucop. W gom — MoOckBa :
WznarensctBo FOpaiit, 2018. — 289 ¢. — (IIpodeccuonanbuoe
obpazosanme). —  ISBN 978-5-534-02899-7. —  Pexum

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

JlonoJIHUTeIbHAS JTUTEepaTypa
1. IlerpoBckasi, H. A. Xumus [DIeKTpoHHBIH pecypc]|
npaktukym [ CIIO] / H. A. Ilerposckas ; MITY. -
MaruunToropek : 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 . —
MakpooOBbeKT.
2.Caenxo, O. E. Xumusa . VYueOHUK 1 KOJUIEIDKEH.
Obmuieobpa3oBarenbHas TMOATOTOBKA [Tekct] : ydeOHMK IUis
CIIO / O. E. Caenko. - Poctos-Ha-Jlony : ®enukc, 2018. - 283
c. - ISBN 978-5-222-29752-0

16.09.2020 1.
IIpotokon Ne 1
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