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1. CTpykTypa nporpaMmbl 0011e00pa3oBaTe/ibHON Y4eOHOH TUCUUIITIMHBI XUMHS

1.1 IosicHUTEJLHASA 3aIHCKA

IIporpamma 00mIC00pa30BATEIEHON YUCOHON MUCIUTUIMHBI «XHUMHS» TpETHA3HAuCHA IS W3YYCHUS
XUMHUH B TMpo(ecCHOHATBHBIX 00pa3oBaTenbHbIX opraHusamusax CIIO, peanu3yromux 00pa3oBaTEIbHYIO
nporpaMMy cpegHero oOmero oOpa3oBaHusi B Tpefedax OCBOCHHS OCHOBHOH NpodeccHoHambHON
oOpaszoBarenpHOl mporpammbl CIIO (OITOIT CITO) ma 06a3e OCHOBHOTO OOIIEro oOpa3oBaHUS MpH
MOJITOTOBKE KBATH(PUIIMPOBAHHBIX pa00YMX, CIYKAIIUX, CIICITUATUCTOB CPEIHETO 3BEHA.

IIporpamma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC cpemgnero oOmero oOpazoBaHUS,
MPEIBIBISIEMBIX K CTPYKTYPE, COACPKAHUIO M PE3yJIbTaTaM OCBOEHHS Y4eOHOM NUCIUIUINHBI «XUMHS», B
COOTBETCTBHH C PekoMeHIaIMsIMI IO OPraHu3allui MOMYyUYeHHs CpeTHEro o0IIero o0pa3oBaHus B Ipeenax
OCBOCHHS 00pa3oBaTEIBbHBIX MPOTPaMM CPETHETO MPOGECCHOHATLHOTO 00pa3oBaHUsS Ha 0a3e OCHOBHOTO
obmiero obpasoBaHust, C y4eTOM TpeOoBaHUU TmonoxkeHus «O pa3paboTke pabdouux Mporpamm

00111e00pa30BaTeIbHBIX yUE€OHBIX MUCHMILUIMH OCHOBHOM NpodeccHOHalbHONH 00pa3oBaTebHON

POrpaMMBbI CpeTHEro MPOo(hecCHOHATEHOTO 00Pa30BAHUS.

1.2 O6mas xapakTepucTHKA 001e00pa3oBaTe/bHONH YU4eOHOH JMCIHIIMHBI XHMHSA

XuMHS — 3TO HayKa O BEILECTBAaX, UX COCTABE M CTPOECHUH, CBOMCTBAX M MPEBPALICHHUSX,
3HAYEHUU XUMHUYECKUX BEIECTB, MaTepHaloB U IPOLECCOB B IPAKTUYECKOH JESATEIbHOCTH
YeJI0BeKa.

Conepxxanue o001eo0pa3oBaTeIbHON YyUeOHOM AUCHUIUIMHBI «XHUMHUS» HAlpaBlIeHO Ha
YCBOEHHE 00Y4YarOUIMMHCA OCHOBHBIX MOHSATHH, 3aKOHOB U TEOPHH XUMMHU; OBJIAZICHUE YMEHUSIMU
HaOJII01aTh XMMHUUYECKHUE SIBICHUS, IPOBOJUTh XUMHUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PacCUeThl
Ha OCHOBE XMMHUYECKUX (POPMYJI BELIECTB U yPAaBHEHUN XUMUUECKUX PEAKIIUH.

B npornecce n3ydyeHnss XuMuM y 00ydaroIIMXCsl pa3BUBAIOTCS MM03HABATEIbHBIE HHTEPECH U
UHTEJUIEKTyaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHOM IPUOOPETEHUH 3HAHUM MO
XMMHHU B COOTBETCTBUHU C BO3HMKAIOIIMMU >KU3HEHHBIMU IPOOJIEMaMH, BOCIUTHIBACTCA OepexxHOE
OTHOILIEHHS K MPHUPOJIE, TOHUMaHUE 3/10pOBOr0 00pa3a *HU3HH, HEOOXOAUMOCTH MPEAYIPEKICHHS
SBIICHUM, HAHOCSIIMX Bped 3A0POBBI0 M OKpyXaromieil cpene. OHM OCBaMBaIOT MPUEMBI
IpaMOTHOTO, GE30IIaCHOTI0 MCIOJIb30BaHUS XUMUUYECKUX BELIECTB U MaTEpUANIOB, IPUMEHSAEMBIX B
OBITY, CEIIbCKOM XO35HCTBE U HA IPOU3BOJICTBE.

[Ipu cTpykTypupoBaHHM cOJep)KaHHs 00Ie00pa30BaTEIbHON Yy4eOHON IUCHUIUIMHBL JUIS
npoeCCUOHATBHBIX ~ 00pa30oBaTENIbHBIX  OpPraHM3alui, peaTu3yloHmMX  00pa30BaTeNbHYIO
nporpamMmy cpeaHero oomiero oopazopanus B npezenax ocsoeHust OITOIT CIIO na 6a3e ocHOBHOTO

o0mero oOpa3oBaHUs, YYUTHIBAJIACh OOBEKTHUBHASI PEATbHOCTh — HEOOJBIIONW 00OBEM YaCOB,
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OTMYIICHHBIX HAa H3y4Ye€HUE XHUMHM M CTPEMJICHHME MAaKCUMaJIbHO COOTBETCTBOBATh UACIM
pa3BuBaromiero ooyuenus. [loaromy TeopeTrueckre BOIPOChl MAaKCHMalIbHO CMEIIEHBI K Hayaly
U3y4eHHs JUCLUIUIMHBI, C TEM YTOOBI MOCIEAYIOUINA (PaKTHUeCKUN MaTepuan pacCMaTpUBalICsS Ha
OCHOBE U3YyYEHHBIX TCOPUH.

Peanuszanust AeTyKTUBHOTO MOJXOAAa K M3YyYEHHUIO XMUMHH CIIOCOOCTBYET Pa3BUTHUIO TaKHUX
JIOTUYECKUX ONepaluid MBIIJICHUS,, KaK aHalu3 M CHUHTE3, 0000IleHHe W KOHKpeTH3alus,
CpaBHEHME U aHAJIOTHs, CUCTEeMATHU3allMsl U KJIacCUpUKaLUs U Jp.

W3yuenne xuMuu B NMpo(hecCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMAX, PEATU3YIOIINX
00pa3oBaTenbHYI0 TPOrpamMMy CpeaHero oo1iero oopasoanus B npeaenax ocsoenust OITOIT CIIO
Ha 0a3e OCHOBHOT'O OOIIEro 0Opa30BaHUsS, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MPOGUIIs
npodeCCHOHATBLHOTO 00pa30BaHus. TO BRIPAKACTCS B COJCPKAHUU 00OYyUEHUs], KOJIMYECTBE YacOB,
BBIJICJIIEMBIX HA M3YYEHHE OTHAENBHBIX TEM MPOrpaMMbl, INIyOWHE WX OCBOCHHs O0y4aroIIMMUCH,
o0beMe U XapakTepe MPAaKTHUYECKUX 3aHSITHHA, BHJIAX BHEAYJUTOPHOM CAMOCTOATEIbHOW padOThI
CTYJEHTOB.

ITpu ocBoenun npodeccuit CIIO u cnenmansaoctel CIIO ecTecTBEHHO-HAYYHOTO PO
npodeccuoHaIbLHOr0 00pa3oBaHus XUMus nzydaetcs Ha 6azoBoM ypoHe PI'OC cpennero oOuiero
obpazoBanusi, npu ocBoeHun npodeccuit CI1O u cnemmanbrocTert CIIO TexHm4eckoro mpodus
po)eCCHOHAIBHOTO 00pa30BaHMs XUMHUS U3y4aeTcs OoJiee yrinyOiaeHHO Kak mpoduiabHas yueOHas
JTUCITUTLIAHA.

ITpu ocBoennu mpodeccuit CIIO u cnenmansHocTelr CIIO corumanbHO-3KOHOMHYECKOTO
npodwmis, crnenuanbHocTedt CIIO TymanutapHoro mnpodwiss paccMaTpUBAETCS XUMHYECKUN
KOMITOHEHT €CTECTBEHHO-HAYYHOT0 00pa30BaHMs B Mpeieiax U3yuyeHHUs Y4eOHOW TUCIUTUTMHEI
«EcrecTBOo3Hanue» mnpeametHoi obOmactu «EctectBennsle Hayku» PI'OC cpemgHero ob1iero
o0OpazoBaHwUs.

Crneuncurka u3y4eHHMs] XUMHUU TIpUd OBIAJACHUM NPO(EcCUsIMU M CHEHUATBHOCTIMHU
TEXHUYECKOTO MPOoUIsL OTpaXKeHa B Kax10i teme pazaena «ConuepkaHue yueOHOH JUCIUTUIMHBDY
B pyOpuke «lIpodmibHbie M TPOPecCHOHANBHO 3HAYMMBbIE OSJIEMEHTBHI COACPXKAHUA». ITOT
KOMIIOHEHT peaju3yeTcsl Mpu HHAWBUIYaTbHOM CaMOCTOSITENIbHOM paboTe oOydaromuxcs
(Hammucanuu pedepaTtoB, IMOATOTOBKE COOOIICHU, 3allUTE IPOEKTOB), B Mpollecce ydeOHOH
NEeSATENIbHOCTH TI0Jl PYKOBOJCTBOM MpernojaBareis (BbIMOIHEHUH XHMHUYECKOTO IKCIEpPUMEHTa —
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT, peICHUH MPAKTUKOOPUESHTHPOBAHHBIX PACUETHBIX
3a7a4 1 T.J1.).

B comepxanuu  y4eOHOM  JUCHUIUIMHBI  JUJII  €CTECTBEHHO-HAy4HOTo  Ipoduis
npoecCuOHANbHO 3HAYMMbIH KOMIIOHEHT HE BBIJENICH, TaK KaK BCE €ro COJAEp)KaHUE SIBISIETCA

npoMIEHO OPUESHTUPOBAHHBIM M HOCUT NMPO(ECCHOHANBHO 3HAYMMBII XapakTep.
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B mpouecce u3ydeHus XMMHUHM TEOPETUYECKUE CBEACHUS OMOIHSIOTCS JEMOHCTpPALUsMHU,
7a00paTOPHBIMU ONBITAMU M MPAKTUYECKHUMH 3aHSITUSMH. 3HAYUTEIbHOE MECTO OTBOJIUTCS
XUMHYECKOMY JKcrepuMeHTY. OH OTKpbhIBa€T BO3MOXHOCTH (OPMHUPOBATH y OOYYaIOMIUXCS
CrielMaibHble MPEIMETHbIE YMEHUS: paboTaTh C BEIECTBAMH, BBIIOJIHATH MPOCTHIE XMMHUYECKHUE
OTMBITHl, Y4YUTh O€30MacHOMY M 53KOJOTMYECKHM TIpaMOTHOMY OOpallleHHI0 C BEIIeCTBAMH,
MaTepuaiaMH U IpoleccaMu B ObITY U Ha TPOU3BO/ICTBE.

Jlis opraHu3anuu BHEAYIUTOPHONW CaMOCTOSITENIbHOM pabOThI CTYIEHTOB, OBJIA/IEBAIOIINX
npodeccusmu CIIO u cnennansHocTaMu CIIO TEXHHMYECKOTO M €CTECTBEHHO-HAayYHOTO npodueit
npodecCHOHATBLHOTO 00pa30BaHus, MPEJICTaBlIeH MPUMEPHBIM NepedyeHb pedepaToB (IOKIATOB),
WHAUBUIYAJIbHBIX TPOEKTOB.

B nponecce u3yueHuss XuMuu BaxHO (OPMHUPOBATH MHPOPMAILMOHHYIO KOMIETEHTHOCTh
oOyyaromuxcs. I[losToMy mpu  opraHM3alMd  CaMOCTOSITENBHOW  PabOTBl  HEOOXOAUMO
aKIEHTHPOBAaTh BHUMAaHHWE OOYyYAIOIIMXCS Ha IMOHMCKe HMH(OpMAIMM B CpEICTBaX MaccMmeaua,
NuTtepHere, ydeOHON W CHEIUANTBHOM JIMTEpAaType C COOTBETCTBYHIOIIMM OQGOPMIICHHEM |
[PEJICTaBICHUEM PE3YIbTaTOB.

N3yuenne 00meoOpa3oBaTeIbHON  y4eOHOM JUCHMIUIMHBI «XUMHUS»  3aBEpIIACTCS
noABeACHUEM HUTOrOoB B (opme muddepeHImpoBaHHOTO 3adeTa WM HK3aMEHa B paMKax
IPOMEXYTOUHOM arrecTanuu cryaeHToB B mpouecce ocBoeHus OIIOII CIIO c¢ nomydyeHuem
cpenuero obmiero oopazosanus (IITIKPC, ITIICC3.).

B mporpammy BKIIIOYEHO cojepkaHue, HampaBieHHOe Ha (OPMUPOBAHUE Y CTYIEHTOB
KOMITETCHIIMM, HEOOXOMUMBIX JUIsi KAauyeCTBEHHOTO OCBOCHHS OCHOBHOW MpodeccHoHaTbHON
obpazoBarensHOil mporpammbl CIIO Ha 06a3e OCHOBHOrO OOIIEr0 OOpa30BaHUS C TMOTYYCHHEM

cpenHero odmiero 00pa3oBaHus MPOrpaMMBbI TOATOTOBKH crieruanucToB cpeanero 3sena (ITIICC3).

1.3 MecTo 00mieo0pa3oBaTeibHON Y4eOHOH TMCUMITIMHBI XUMHS B Y4eOHOM IJIaHe

B mnpodeccrnonansHbix 00pa3oBaTeIbHBIX OPTaHM3AIUAX, PEATU3YIOIIMX 00pa30oBaTEIbHYIO
nporpamMMmy cpenHero obmero obpasoBanus B mpeaenax ocoenuss OIIOIT CIIO na 6a3e oCHOBHOTO
obmero oOpa3oBaHusi, y4yeOHas ITUCHMIUIMHA XUMHUS H3ydaeTcs B 0O0IIe00pa3oBaTENbHOM ITHKIIE
yaebnoro miana OITOII CIIO na 6a3e ocHOBHOro 00IIero o0pa3oBaHUS C TMOJTYYCHHUEM CPEIHETO
obmero oopazosanus (ITTICC3).

B yuebnsix mmanax IITICC3 yueOGHast nucuumiuHa XWUMHUS SBISETCS yYEOHBIM IPEIMETOM
obsi3aTenpHON mpeamerHoi obnmactu Xumusa OI'OC cpennero olmiero obpazoBaHus, A mpodeccuit
CIIO wm cietmanbHOcTedt CIIO cooTBeTcTBYIOMIET0 Mpoduiis MpodheCcCHOHATBPHOTO 00pa30BaHUS

VYueOHas TUCHMIIIMHA XUMUS SBJSIETCS YU€OHBIM IPEIMETOM I10 BBIOOPY U3 00s13aTeNbHON



npeameTHot oOmactu  «EctectBeHHbie Haykum» @DI'OC cpemHero o6miero obOpa3oBanus. B
po¢eCCHOHAIBHBIX 00pa30BaTEIbHBIX OPTraHU3AIUAX, PEATH3YIONIUX 00pa30BaTEIbHYIO MPOTPaAMMYy
cpenHero o6Omero oOpasoBanus B mpenenax ocBoeHuss OITOIT CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus, yueOHas AUCHUIUIMHA XHUMHS H3ydaeTcss B 00I1eoOpa3oBaTelbHOM IUKIE Y4eOHOTO
OIIOII CIIO na 6a3e 0OCHOBHOTO O0IIETr0 00pa3oBaHUs C MOJYYCHHEM CPEHEro 00IIero oopa3oBaHus
(ITIKPC, IIICC3). B yuebnbix mianax IMIIKPC, IIICC3 Mecto yuyeOHOW AMCHUIUIMHBI XUMHS — B
cocTaBe 00IIe00pa30BaTENbHBIX YUEOHBIX JUCIHIUIMH 10 BBIOOPY, (POPMHUPYEMBIX W3 00s3aTElIbHBIX
npeametHelx obnacteir @I'OC  cpemnero obmero o6pasoBanus, a1 mnpodeccuit CIIO  wim

cnernmansHocTeit CITO cooTBeTcTBYIOMIEro nMpoduis mpodecCHoOHaTBHOTO 00pa30oBaHUs

1.4 ®opmMupoBaHMe JUYHOCTHBIX Pe3yJbTATOB BOCIUTATEIbHOM PA00THI 00y4ar0IUXCS

JIP 1. Oco3naronuii ce0si rpakJaHUHOM U 3aIIUTHUKOM BEJIMKOW CTPAHBI.

JIP2.IIposBistomuii aKTUBHYIO IrpaXkIaHCKYIO [IO3ULUIO, JNEMOHCTPUPYIOLIUI
MIPUBEPKEHHOCTH MPUHIIAIAM YECTHOCTH, MMOPSAJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKON AKTUBHOCTH
WACTBYIOIIUK B CTYJEHYECKOM U TEPPUTOPHAIBHOM CaMOYIIPABIEHUH, B TOM YHCJIE HA YCIOBUAX
TO0OpOBOJIBUECTBA, MPOAYKTHBHO B3aUMOJCUCTBYIOMIMA ¥ YYACTBYIONIMA B  JEATEIBHOCTH
OOIIECTBEHHBIX OpPTraHU3aINN.

JIP3.Co0:roaromuii HOpMBI IPAaBOIIOPSAKA, CIICTYIONTUH HaeaiaM TpaKJaHCKOTO 00IIeCTBa,
d@riedyeHusi 0€30macHOCTH, TpaBa W cBoOox TpaxaaH Poccuu. JlosutbHBIM K yCTaHOBKAM |
MPOSIBIICHUSM TIPEICTABUTENCH CYOKYIbTYp, OTIMYAIONIMNA WX OT TPYNI C JECTPYKTUBHBIM H
JIEBUAHTHBIM NTOBEZACHUEM. J[eMOHCTPUPYIOIINI HEPUATHE U TTPEAYITPEXKIAIOMINI COLUATBEHO
OMAaCHOE MOBEJEHUE OKPYKAIOIIUX.

JIP4. IlposBisiiomvii M JIEMOHCTPUPYIONIMK YBaXXEHUE K JIOIAM Tpyda, OCO3HAOLIWN
[IEHHOCTh coOcTBeHHOTO Tpyna. CTpemsmuiics Kk GOPMUPOBAHUIO B CETEBOM Cpelie JIMYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEAAN.

JIPS.JleMOHCTpUpYyIOIIMA TPUBEPKEHHOCTh K POJHOU KYJIBTYype, HCTOPUYECKOW MaMsITH Ha
aHoBe J00BH K Ponune, poaHoMy Hapoay, Maloi poJIvHE, MPUHIATHIO TPATUIIMOHHBIX IEHHOCTEH
MDrOHAIMOHANBHOTO Hapoaa Poccun.

JIP6. IlposBisirominii yBa)keHHE K JIIOASAM CTapLIETro MOKOJIEHHUS U TOTOBHOCTh K Y4acTHIO B
COLIMAJIBHOM MOJJIEPKKE U BOJOHTEPCKUX JBUKEHUSAX.

JIP7. Oco3Haomuii MOPUOPUTETHYKD IIEHHOCTh JIMYHOCTHM YEJIOBEKA;, YBAKAIOLIWN
COOCTBEHHYIO WIKYI0 YHHUKAJIBHOCTh B pA3UYHBIX CHUTYyallUsSX, BO BceX ¢opMax M BHIAX
NEeSTETLHOCTH.

JIPS. IlposBnstomuii ¥ JIEMOHCTPUPYIONIMN YBaXXEHHE K MPEACTABUTEIISIM Pa3TUYHBIX



STHOKYJBTYPHBIX, COI[MAIbHBIX, KOH(GECCHOHAJIbHBIX M HHBIX TIpynn. ConpuUYacTHOCTh K
COXPAHEHUIO, TPEYMHOXEHUI0 U  TPAHCISALMM  KYJAbTYpHBIX  TpaJuUMid U  LIEHHOCTEH
MHOT'OHAIIMOHAJIBHOI'O POCCUHCKOI0 TOCY1apCTBa.

JIP9. Cobmofaromuii ¥ nponarasupyonyi npasmia 3J0poBOro u 0e3zomacHoro obdpasa
KHU3HHU, CIIOPTa; MpeAynpexAaromui 1100 Mpeo1osieBalomuii 3aBUCUMOCTH OT aJIKorouis, Tabaka,
MICUXOAKTUBHBIX BEUIECTB, a3apTHBIX UTp U T.A. COXpaHAIOUINI MCUXOJIOTHYECKYI0 YCTOMUYHNBOCTH B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOLIMXCS CUTYaLHsIX.

JIP10. 3a0oTsmuiics 0 3alUTe OKPYKAIOMIEH cpeibl, COOCTBEHHOH U 4yKO0il 0€30MacHOCTH,
B M 4HcCIIe MU POBOI.

JIP11. TlposBisommuii yBa)kK€eHHWE K AICTETHYECKHMM IIEHHOCTSIM, OOJIaJarolIMii OCHOBaMHU
FETUYECKON KYJIBTYPHI.

JIP12. [TpuHuMaromuii ceMeHble [IEHHOCTH, TOTOBBIN K CO3/IaHUIO CEMbU U BOCITUTAHUIO

€i; IEMOHCTPUPYIOLIUI HENIPUATHE HACUIINS B CEMbE, YX0Za OT POAUTEIILCKOMN O

1.5 Pe3ysabTaThl 0cBOEHHsI 00111€00pa30BaTeIbHON YUeOHON TUCUMIITIMHBI XUMHS

OcBocHre coaepkaHus Y4eOHOM MUCHUIUIMHBI XuMHs, 00ecrneunBaeT JOCTHKCHUE
CTYJIEHTaMH CIEAYIOUIUX Pe3yJbTaTOB:

JJUIHOCTHBIX:

- c(hopMUPOBAaHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABJISIOIIECH €CTeCTBEHHOHAYYHOM
KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHWM SIBICHUU NPUPOILI, B (HOPMUPOBAHWH MBIILICHUS |
KYJIBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PeIICHUS] TPAKTHUECKUX
3a/1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOMN Ccpefie;

- BJIICHUE CUCTEMOI XMMHYECKHX 3HAHH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraloNINe OHSTHS
(XMMUYECKUI DIIEMEHT, aToM, JJIEKTPOHHAas 000JOYka aTroma, S-, p-, d-dJEKTpPOHHBIE OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJICHHS, XUMUUYECKast
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJSIPHBI 00BEM, YIJIepOAHbIN CKeneT, (GyHKIMOHAJIbHAs TpyIia,
paaukai, HM30Mepus, H30MEphbl, TOMOJOTUYECKUH psAll, TOMOJOTH, YIIeBOJOPOMbI, KHCIOPOA- M
a30TCOJepKAIIUe COCIUHEHHUs, OMOJOTMYECKH aKTHBHBIC BellecTBa (YTJICBOJIbI, XUPHI, OEIKH),
MOHOMEDp, TOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIMHEHMS, KpUCTAJUIMYECKas
peleTka, THUIIBI XUMHYECKHX peaxkuuit (OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIUd HOHHOTO OOMEHa), pacTBOp, OJJIEKTPOJUTHL, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST TUCCOIUAIUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKLUH,
XUMHUYECKOE PAaBHOBECUE), TEOPUH U 3aKOHBI (TEOPHUSI XUMUUYECKOT'O CTPOEHHUS OPTAaHMYECKUX BEIIECTB
A.M. DbyrtnepoBa, TeopHs SIECKTPOJUTHYECKOW AUCCONMALINM, Mepuoanyeckuii 3akoH J[.U.

MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XWUMUH,
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(baKTOJ'IOFI/I‘ICCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBC, IOJYYCHHU U 0€30I1aCHOM M CIIOJIb30BAHUHU
BayKHEHUIITHX HCOPraHNM4Y€CKUX MW OPraHUYCCKUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YeJIOBEKa;

MeTanpeaMeTHBIX:

- c)OPMHPOBAHHOCTh YMECHUHU BBISBIATH XapaKTEPHbIC MPU3HAKA U B3aMMOCBSI3b M3YYCHHBIX
MOHATUH, TPUMEHSATh COOTBETCTBYIOIIME TIOHATUS TIPH ONUCAHWU CTPOCHUST H  CBOWCTB
HEOPTaHWYECKUX U OPTraHWYECKHUX BEIIECTB M WX NMPEBPAICHHIA; BBISBISATh B3aHMOCBSI3b XUMHUECKUX
3HAHUHU C NOHATUIMU U MNpEACTABJICHUAMU JPYIUX CCTCCTBCHHOHAYYHBIX MMPEAMCTOB,

- C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCIIOJB30BAaTh HAMMCHOBAHUA XHUMHUYCCKUX COC,Z[I/IHGHI/Iﬁ
MEXIYHAPOAHOTO COI03a TEOPETUYECKOM M TPUKIAJAHOW XWMHHM ¥ TPHUBHAJIBHBIC HAa3BaHUS
BRXHEUIIMX BENIECTB (ITWIICH, AIleTWICH, TIUIEpUH, (QeHos, (HopManblIeruia, YKCyCHas KHCIIOTa,
[JIMUWH, YrapHbli Ta3, YIJIEKUCIbIA ra3, aMMUAK, ralleHas W3BECTh, HETalleHas U3BECTb, MUThEBAs
colla W JIPYTHX), COCTaBJIATH (POPMYNIBI HEOPraHWYECKHMX M OPraHWYECKHUX BEIIECTB, YpPaBHEHUS
XUMHAYECKHX PEAKIHi, OOBSCHATh WX CMBICI, MOATBEPXKIATh XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIUMH SKCIIEPUMEHTAMH U 3aIUCIMHI YPaBHEHUH XUMHUYECKIX PEaKIInii;

- C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHABJIMBATL NPUHALJICIKHOCTD N3YUCHHBIX HCOPTaHUYCCKUX
U OPraHUYCCKHUX BCHICCTB K OIMPCACICHHBIM KJlaCCaM W TpyIlllaM COCHHHGHHﬁ, XapaKTCPHU30BaATh UX
COCTaB W BaKHEWIIME CBOWCTBA;, ONPENENATh BHIbI XUMHYECKHX CBsI3eH (KOBaJICHTHAs, WOHHAS,
METaJUIM4YecKasi, BOJOPOJHAS), THUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIaCCUPUIIMPOBATH
XUMHYECKHUE PEAKITNH;

- BJIAICHUC OCHOBHBIMU MCETOJAMH HAYUYHOT'O IMO3HAHHA BCHICCTB U XUMHYCCKUX SIBJIEHUU
(HabmroieHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),

- cOPMHPOBAHHOCTh YMEHUH MPOBOIUTH PACUETHI IO XUMHUYECKUM (HOPMYIIaM H YPAaBHEHUSIM
XUMHUYCCKUX peaKI_II/Iﬁ C HCIIOJIB30BaAHHUEM q)HSI/I‘IeCKI/IX BCJIMYHH, XapaKTCPUIYIOMIUX BCHICCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMaIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA;
WCITIOJIh30BAaTh CUCTEMHBIC XUMHUECKUE 3HAHUS JUIS MPHUHATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX

CUTyalusX, CBA3aHHBIX C BEMIECCTBAMU U UX ITPUMCHCHUEM;

NpeaAMETHBIX:

- c(opMUpPOBAaHHOCTH YMEHHMH TIJAHUPOBATH M BBIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHusT OpPraHMYeCKUX BEIIECTB IIPU HAarpeBaHUM, MOJIYYEHHE JTUJIEHA M HU3YYEHUE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIIMH Ha aJbJETUbl, KPaXMaJl, YKCYCHYIO KUCIOTY; AeHATypalus OelKoB

IIpY HarpeBaHUHU, IIBETHbIE PEAKIUU OEIKOB; IPOBOJUTH PEAKIIMN HOHHOTO 0OMEHa, ONPEAETATh CPEIy
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BOJHBIX PACTBOPOB, KaUeCTBEHHBIE peaklMM Ha CyibdaT-, KapOOHAT- U XJOPHUA-aHUOHBI, HA KAaTHOH
aMMOHWUSI;, pelIaTh OKCIEpUMEHTAIbHBIC 3amadyd 1o TemMaM 'Meramnsl" u  "Hemeramnwr") B
COOTBETCTBHUH C MPABUJIAMHU TEXHUKU OE€30MACHOCTH MPH OOPAIIEHUH C BEIIECTBAMU U JTaOOPaTOPHBIM
000pyIOBaHUEM; TIPEIICTABISITH PE3YIbTaThl XUMUYECKOTO SKCIIEpUMEHTA B (hOpME 3alicH YpaBHEHUIA
COOTBETCTBYIOIIUX peakluuil U GOpMyIupOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOpMUPOBAHHOCTh YMEHHUS AHAJIU3UPOBATH XUMHUYECKYI0O MHGOpPMAIUIO, MOJy4aeMylo W3
pa3HBIX UCTOYHUKOB (CpeAICTB MaccoBol nH(popManuu, cetb IHTEpHET U ApyTHe);

- chopMupoBaHHOCT, YMEHUH COONMIOJATh MpaBHJIa SKOJOTHYECKH IEIeCO00pPa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM AEATEIHLHOCTH B LENSIX COXPAaHEHHUS! CBOETO 3/10POBbSI M OKPYXKarolIe
MPUPOJHON Cpenbl; YYUTHIBATh ONACHOCTh BO3JEUCTBHS Ha MKHUBBIE OPraHU3MBI OIpENEIeHHBIX
BCIICCTB, ITIOHMMAas CMBICJI ITIOKAa3aTCIIAd Hpeneanoﬁ I[OHyCTHMOﬁ KOHICHTpAaI1H,

- g OOyYaromMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: COPMUPOBAHHOCTH
YMCHUA NPUMCHATH 3HAHUSA 06 OCHOBHBIX AJOCTYIHBIX MCTOAAX IMO3HAHHWA BCIICCTB U XUMHNYCCKHUX
SIBIICHHI,

- I chenblX U ciaaboBUASIIMX OOydarommxcs: cOPMUPOBAHHOCTh YMEHHUS HCIIONb30BaTh

penbedHO TOUeuHyto cucteMy obo3Hauenuit JI. bpaiins s 3anucn xumudeckux Gopmyi.

1.6 Kosim4ecTBO 4acoB HA 0CBOEHHE NMPOrpaMMbl 00111€00pa30BaATEILHON Y4eOHOM
AUCHMILINHBI XUMUS:

MakcumanbHasi yueOHasi Harpy3ka oOydJaromierocsi — 78 4acoB, B TOM YHCJIE:

— o0s3aTenpHas ayTuTOpHAs yuyeOHas Harpy3ka — 78 4acos;



2. CTpykTypa u coaepxkaHue y4eOHOH QM CUUIITHHBI XUMUSA

1. O6mas u HeopraHu4ecKas XUMHUs

1.1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU

OcHoBHbIE TOHATUS XuMHUHU. BemecrBo. Atom. Monekyna. XUMHUYECKUN 3JIEMEHT.
Aunnotponusi. [IpocTeie u cnoxHbIe BemecTBa. KaueCTBEHHBIN M KOJMYECTBEHHBIN COCTAaB BEUIECTB.
XuMudeckue 3Haku U Gopmynbsl. OTHOCUTENbHBIC aTOMHAsI M MOJIEKYIIsIpHas Macchl. KonmmuecTBo
BEIIECTBA.

OcHOBHBIE 3aKOHbl XUMHHU. CTEXMOMETpHUA. 3aKOH COXPAHEHHS MAacChl BEUIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYIISIPHOM CTPYKTYpPHI. 3aKOH ABOTaapo U CIEACTBUS U3 HETO.

PacuerHpie 3amaun Ha HAaXOXKIAEHUE OTHOCHUTEIBHOM MOJEKYISPHOM MACCHI, ONPEIEICHUE
MacCOBOM J0JU XUMHUYECKUX 3JIEMEHTOB B CII0KHOM BelecTse. JleMoHCcTpanu

Mopenu aToOMOB XUMHYECKUX 3JIEMEHTOB.

Mopnenu MoJjieKyln TpOCTBIX W CJOXKHBIX BellecTB (mapocrepkHeBble n  CTioapTra—
bpurne6a).

Komnnekuust mpocThIX U CIIOKHBIX BEIECTB.

Hekotopsie BemiecTBa KOJIM4E€CTBOM 1 MOJIb.

Mopaenb MOJISIpHOTO 00BEMa Ta30B.

Annorponust pocdopa, KUCIOPoa, OJI0Ba.

[MpodunpHbIe U MpodecCHOHATHHO 3HAYMMBIE JIEMEHTBI COJEPKAHUS. AJIJIOTPOII-

Hble MoaupuKaIuu yriepoaa (anmas, rpaduT), KHCIopoaa (KUCIOPOI, 030H), 0joBa (cepoe
u 6enoe 0510Bo). [loHATHE O XMMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

1.2. TIlepmommueckuii 3akoH u Ilepuoauueckas cucTeMa XUMHUYECKMX DIIEMEHTOB
JA.1.MenzeneeBa u cTpoeHUE aTOMA

[Tepuonuueckuii 3akon J[.M.Menneneera. OtkpoiTue J[.M.Menneneesoim [leprnoanueckoro
3akoHa. [lepuognueckuii 3akoH B popmynupoBke J[.M1.Menneneena.

[leproguueckast Ta0bnMIa XUMHUYECKHX OJJIEMEHTOB — Tpaduieckoe OTOOpaKeHUE
NEepUOIMYecKOTro 3akoHa. CTPyKTypa NMEepHOAMYECKONW TaOJMIBL: MepHoAbl (Majble U OoJbIIne),
TPYIIIHI (TJaBHAS U TOOOYHAs).

Crpoenne aroma u Ilepunonnueckuii 3axkon J[.M.MenaeneeBa. AToM — clioOXkHasg 4acTHULIA.
SAnpo (MPOTOHBI M HEUTPOHBI) M AJIEKTpOHHast oOonouka. M3oTtombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MaJbIX MepHoA0B. OCOOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000JI0YEK
aATOMOB 2JICMEHTOB OOJIBIINX MEPUOOB (MIEPEXOAHBIX IeMeHTOB). [loHATHE 00 OpOuTANIX. S-, p- U
d-opbuTtanu. DneKTpoHHBIE KOHPUTYpAITUU aTOMOB XUMHUUYECKHUX JICMEHTOB.

CoBpemennast gopmynupoBka Ilepuogmdeckoro 3akona. 3HaueHuwe I[lepmommueckoro
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3akoHa U [leprnoanyueckoi cuctembl XumMuyeckux 3seMmeHToB [[.M.Menneneesa 1yis pa3BUTHS HAYKU
Y IOHUMAaHUs XUMUYECKON KapTUHBI MHPA.

JeMoHcTpauuun

Paznuunsie hopmel [lepuoandeckoii cuctemMbl XuMudeckux aneMmenToB /.M. Meneneena.

JlnnaMuueckue TaOIuIlbl JUTsl MOJIeTupoBaHus [leproandeckoit CHCTEMBI.

DJIeKTpU3alus TeJl U UX B3aUMOJICUCTBHUE.

JlaGopaTOopHBIi ONBIT

MonenupoBanue nocrpoerus [leprnonndeckoit TabaUIbl XUMUYECKUX 3JIEMEHTOB.

[IpodunpHbie U npodeccuoHaNbHO 3HAYUMBIE 3JEMEHTHI CcojAepKaHUs. PaaroakTUBHOCTG.
Hcnonb3oBaHne pagMOAKTUBHBIX W30TONOB B TEXHUYECKUX LENsAX. PEHTTeHOBCKOE H3IIydeHUE U
€ro HCMOJb30BaHME B TEXHUKE M MeAuluHe. MojaenupoBaHue Kak METOJ IPOTHO3WPOBAHUS
CUTYaIlMU Ha TIPOU3BOJICTBE.

1.3. Ctpoenue BemecTa

HNonnas xumuyeckas cBsizb. Katnonsl, ux oOpa3oBaHHe U3 aTOMOB B pe3ylibTaTe Mpolecca
OKHUCJICHHUA. AHHOHBI, WX 0OOpa3oBaHHWE M3 aTOMOB B pe3yJbTaTe MPOIlEcCCa BOCCTAHOBJICHHSI.
HNoHHast CBA3p Kak CBsI3b MEXAY KAaTHOHAMH W AaHMOHAMM 3a CYET DJIEKTPOCTATHYECKOTO
nputsbkenus. Kimaccudukanus HOHOB: 1O COCTaBYy, 3HAKY 3apsla, HAJIMUUIO THAPATHOW 0OOJIOUKH.
WNonnsle kpucramnumyeckue pemieTku. CBONCTBAa BELIECTB C MOHHBIM TUIIOM KPHUCTAJUIMUECKOM
PELIETKU.

KoBasienTHast xumMuueckasi cBsizb. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBSI3U (OOMEHHBIN
U JIOHOPHO-aKLENTOPHBIH). DNEeKTpooTpHUIaTeNbHOCTh. KoOBalleHTHBIE MOJIsIpHAas U HEMoJspHas
cBs3u. KpaTHOCTh KOBaJIGHTHOM CBsI3U. MOJIEKYJISIpHbIE M aTOMHbBIE KPUCTAJIUIMYECKUE PEIICTKHU.
CBoiicTBa BEHIECTB C MOJIEKYJISIPHBIMH U aTOMHBIMU KPUCTAJUIMUECKUMU PEIIETKaMHU.

Merammueckas cBA3b. MeTaminueckass KpPUCTAUIMYECKAsl pEeIIeTKa W MeTallIndyecKas
XUMUYECKasl CBsI3b. DHU3NUECKUE CBOMCTBA METAJUIOB.

ArperaTHble COCTOSIHUSI BEIIECTB M BOJOPOAHAS CBs3b. TBEpoe, KUIKOE U ra3oo0pasHoe
coctosiHus BemecTB. [lepexo BemecTBa U3 OAHOTO arperaTHOro cocTosiHus B Apyroe. Bogopoanas
CBS3b.

Yuctele BeniectBa U cMmecH. [loHsTHe 0 cMecn BemecTB. I'OMOTreHHbIE M Ie€TEPOTrE€HHBIE
cmecu. CoctaB cMmeceil: oObeMHas M MaccoBas JOJU KOMIIOHEHTOB CMECH, MaccoBas JIOJIS
IIpUMeceH.

Hucnepcusie cuctembl. llonstne o paucnepcHod cucreme. JlucnepcHas ¢asza
mucrnepcuonHas cpena. Knaccudukanus aucrnepcHbix cucteM. [IoHATHE O KOJTOUIHBIX CUCTEMAaX.
JeMoHcTpanuu

Mopeinb KpUCTAIIINYECKOM PEIETKH XJIOpUAA HATPUSL.
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OO0pa31pl MUHEPAJIOB C HOHHOM KPUCTAJUIMYECKOM PEIIeTKOM: KaJbIUTa, rajluTa.

Mogenu KpUCTATMUECKUX PELIETOK «CyXOoro Jbaay» (Wi ioaa), anmasa, rpadura (Wi
KBapia).

ITpuGopsl HA )KUJKUX KpUCTAIIAX.

OOpa31bl pa3IMYHbIX JAUCHEPCHBIX CHUCTEM: AMYJIBbCHH, CYCIIEH3MH, a’dpo3oiie, reneil u
30JIEH.

Koarynsuus.

Cunepesuc.

OS¢ dext Tunpans.

JlaGopaTopHbIe OIBITHI

[TpurorosneHue cycreH3uu kapOoHaTa KajablMs B BOJE.

[TosnydyeHne 3MynbCUM MOTOPHOT'O MacJa.

O3HaKOMJICHHE CO CBOMCTBAMM IUCIEPCHBIX CUCTEM.

[TpoduibHbIe U TPOhecCHOHATFHO 3HAYUMBIE 3JIEMEHTHI cofepxanus. [lomsp-

HOCTb CBSI3U M TOJSPHOCTh  MoJiekynbl. Kongencamusi. Tekydects. Bosronka.
Kpucrammzanus. Cyonumanus u gecyonumanus. AHOManuu (U3NYeCKUX CBOWCTB BOAbI. JKuakue
KpUCTaJIIbl. MUHEpanbl U TOPHBIE NMTOPOABI KaK MPUPOAHBIE CMECH. DOMYIIBCHH U CYCHEH3HH. 301U
(B ToM ymcie adpo3onn) u renu. Koarynsmus. Cunepesuc.

1.4. Bona. PacTBOpbl. DeKTpoIUTUYECKAS TUCCOLIAALIUS

Bopna. PactBopel. PactBopenue. Bopa kak pactBoputens. PacTBOpHMOCTB  BEILECTB.
HacpinieHHbIE, HEHACHIIEHHBIC, MEPECHIICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B,
KHUJIKOCTEH U TBEPJBIX BEILECTB OT Pa3IMYHBIX (DaKTOPOB.

MaccoBast 10711 paCTBOPEHHOTI'O BEIIECTBA.

ONEKTPOIUTHYECKAS AUCCOLUALMS. DJIEKTPOJIUTHI U HEMIEKTPOUTHI. DJIEKTPOJUTHYECKAS
qucconuanusa. MexaHu3MBbl DJIEKTPOJIMTUYECKOM AMCCOLUALMM Ul BEUIECTB C  Pa3IMYHBIMHU
TUIIAMU  XUMUYECKOW CBsA3M. [uapaTupoBaHHBIE M HErMApPATUPOBaHHbIE HOHBL. (CTENeHb
AIIEKTPOIUTUYECKON auccounanuy. CuiibHble W ciiabble 3IeKTPOIUTh.. OCHOBHBIC MOJOKEHHS
TEOPHUH DIIEKTPOJIUTHUECKON Arcconranyy. KucaoTel, OCHOBaHUA U COJIHU KaK AJIEKTPOJIUTHI.

JeMoHcTpauuun

PacTBOpHMOCTB BEIIECTB B BOJE.

CoOupaHue ra30B METOJIOM BBITECHEHHSI BOJIBI.

PactBopeHue B BOJe CEpHOM KUCIIOTHI U COJIEH aMMOHHUS.

OO0pasIbl KPUCTAIIIOTUIPATOB.

N3roroBneHne runcoBO MOBA3KH.

HcneiTanue PACTBOPOB 3JICKTPOJIUTOB XU HCOJICKTPOJIUTOB HA TPCAMET JUCCOHUAIINH.
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3aBUCUMOCTh CTENEHU DJICKTPOJUTHYECKOM JUCCOUMAIMA YKCYCHOM KHCIOTBI  OT
paszbaBiieHHs pacTBOpa.

JIBr>KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

IIpuroroBneHue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonuTsl.

OO6pa3zubl MUHEpPaIbHBIX BOJ] pa3IMYHOro Ha3HadeHwus. [Ipaktudeckoe 3anaTue

IIpurorosneHue pacTBopa 3aJaHHOM KOHLIEHTPALUU.

[IpodunpHbie u npodeccroHanbHO 3HAYNMbIE dJIEMEHTHI coiepkaHus. Pac-

TBOPEHHE KaK (U3NKO-XUMUYECKUH Tporecc. TeruioBbie 3QQEeKThl NpH pPacTBOPEHUHU.
Kpucramnoruapatel. Pemenue 3a1a4 Ha MacCOBYIO JOJIFO PACTBOPEHHOro BemlecTBa. [IpuMmenenue
BOJIbI B TEXHUYECKHX 1essX. JKeCcTKOCTh BOJIBI U CIIOCOOBI €€ yCcTpaHeHus. MuHepaibHble BOJIBI.

1.5. Knaccudukanus HeopraHu4eckix COeAMHEHUH U UX CBOHCTBA

Kucnots! 1 ux cBoiicTBa. KHCIOTHI KaK IEKTPOJIUTHI, UX KJIaCCU(DUKAIIUS IO Pa3-

JUYHBIM MpPU3HAKAM. XUMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU AIIEKTPOJUTUUYECKON
mucconranuu. OCOOEHHOCTH B3aUMOICHCTBUSL KOHIIEHTPHUPOBAHHOM CEpHOW M a30THOM KHUCIIOT C
MeTaimamu. OCHOBHBIE CITOCOOBI TOTyYEHUST KUCIIOTHI.

OcHoBanuss W ux cBoWcTBAa. OCHOBaHMS KaK DSJIGKTPOIUTHI, HMX KiIacCHU(UKAIUSA TIO
pa3IMYHBIM MpU3HaKaM. XUMHUYECKUE CBOWCTBA OCHOBAHMN B CBETE TCOPUM DJICKTPOJIUTHUYECKON
Jaucconanuu. Pa3noxkeHne HEpacTBOPUMBIX B BOJIe OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOTYyYCHHS
OCHOBAaHMH.

Comu m ux cBoiictBa. Conu Kak 3JeKTpoiauThl. ColM CpelHHE, KUCIbIE U OCHOBHBIE.
XWMHUYECKHUE CBOWMCTBA COJICM B CBETE TEOPHHU DJIEKTPOJHUTHUECKOW aucconuanuu. CrocoObl
IIOJIy4EHUS COJICH.

I'mpponus costen.

Oxkcuapl U ux cBoiictBa. CosieoOpa3yroniiue u HecojeoOpasyromue okcuabl. OCHOBHEIE,
aMm(pOTepHblE M KHCIOTHBIE OKCHIBL. 3aBUCUMOCTb XapaKTepa OKCHAAa OT CTENEHH OKUCICHHS
oOpa3yromiero ero Metawia. XUMHYECKHUE CBOMCTBA OKCUIOB. [loydeHrne oKCHIoB.

JleMoHCTpanuu

B3anmopeiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METAJIJIAMH.

I'openue dhocdopa u pacTBOpeHHE MPOAYKTa TOPEHHS B BOJE.

[Tony4yenue u cBoiicTBa aM(pOTEPHOTO THUIPOKCUIA.

HeoOpaTumpblii ruiponn3 kapOouia KaubIus.

OOpaTuMBIA TUAPOIU3 COJICH PA3IMYHOTO THIIA.

JlaGopaTopHbIe OMBITHI

HcnpiTanne pacTBOPOB KUCIOT MHAUKATOPAMH.
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Bs3auMoelicTBEe METAIIOB ¢ KUCIOTAMHU.

BsauMoelicTBHE KUCIOT ¢ OKCHIAMHU METAJIOB.

B3anmoneicTBre KUCIOT ¢ OCHOBAaHHSIMU.

B3anmoneicTBue KUCIIOT € COJISIMMU.

HcnbiTanue pacTBOPOB LIENOYEN UHAUKATOPAMHU.

Bs3auMoeiicTBHUE NIeI0U€EN C COJISIMU.

PasnosxeHne HepaCTBOPUMBIX OCHOBAHUM.

B3anmoneicTBue cosieid ¢ METaIaMu.

B3anmoneicTeue colieil Apyr ¢ Ipyrom.

[M'uaponus coneit pa3nuyHOTO TUMA.

[TpodunsHbIe U MpodecCHOHATBHO 3HAYNMBIE JIEMEHTHI coaepkanus. [IpaBu-

7a pa3z0aBiieHUs] CepHOU KHUCIOTHL. Mcmonb3oBaHue CepHON KHUCIOTHI B MPOMBIIUIEHHOCTH.
Enxve menouu, ux MCHOJIB30BAaHWE B IPOMBINIICHHOCTH. l'allleHas M HerameHas W3BECTb, HUX
NpPUMEHEHHE B CTPOUTENbCTBE. [ uIic 1 anedactp, TUIICOBaHUE.

[Tonsitue o pH pactBopa. KucnoTHasi, menounasi, HeWTpaiabHasi Cpelia pacTBOPOB.

1.6. XuMHuecKkue peakiuu

Knaccudpukanus xumudeckux peakuuid. Peakinuu coequHeHMs, pa3fioKeHHUs, 3aMelleHus,
obmena. Karamutudeckue peaknuu. OOpaTuMble W HeOOpaTUMble peakiuH. | OMOTEHHBIE U
TeTEPOreHHBIC PEAKIUU. DK30TEPMUUYECKUE M DHIOTEPMHUYECKHE peaknuu. TermmoBoi sddext
XUMUYECKHUX peakluuii. TepMOXUMHUUECKUE YPAaBHECHMUS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKUCIUTENb |
BOCCTaHOBJIeHHE. BoccTaHOBUTENh U OKUCIIEHHE. METo/ 3IEeKTPOHHOro OasiaHca Il COCTaBICHUS
YPaBHEHU OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

CkopocTh xuMH4ecKuX peakiuil. [loHATHE 0 CKOPOCTH XUMUYECKUX peaKLUil. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX pEaKUuil OT pa3iNyHbIX (aKTOpPOB: MPUPOABI pEarupyrolux BEUIECTB, UX
KOHIICHTpAIlUU, TEMIIEPATYPhl, TOBEPXHOCTH CONPUKOCHOBEHUS M UCIIOJIB30BAHMS KaTATU3aTOPOB.

OOpatuMocTh XUMHUYECKUX peakiuii. OOpaTUMble 1 HEOOpaTHUMbIe peakuu. XUMUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEILEHUSI.

JlemoHCTpanuu

[Ipumepsl HEOOPATUMBIX peaklMii, HAYIIUX C 00pa30BaHUEM OCaJlKa, ra3a WK BOJBIL.

3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT MPUPOJIbI pEArUPYIOIINUX BEIIECTB.

BaumopeiicTBue pacTBOpPOB CEpPHOM KHCJIOTHI C pacTBOpaMU THOCYIb(haTa HATPUS
Pa3JINYHON KOHIIEHTPALMH U TEMIIEPATYPHI.

Mogaenp KUISIIEro CIIOs.

3aBUCHUMOCTh CKOPOCTH XMMHMUYECKON peaKIMH OT MPHUCYTCTBHS KaTanu3aTopa Ha IpuMepe
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pa3lioKeHUs: NEPOKCUAA BOJOPOa C MOMOIIIbIO JUOKCHIA MapraHila U KaTajaasbl.

Mogens snekTpoausepa.

Mopenp 371eKTpOAN3HON BaHHBI ISl IOJYYEHHS aTFOMUHUS.

Monens KOJIOHHBI CHHTE3a aMMHaka. JIabopaTopHbI€ OIBITHI

Peakuus 3amenieHnss Meau sKeIe30M B pacTBOPE MEAHOTO KyIopoca.

Peakuuu, nuaymue ¢ o6pazoBaHreM ocajika, ra3a Uik BOJBI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJIEHCTBUSI COJSTHOM KUCIOTHI C METAJNIaMU OT UX MPUPOJIBIL.

3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBHUSI LIMHKA C COJISTHOM KUCIOTON OT €€ KOHLIEHTPAIUU.

3aBUCUMOCTh CKOpPOCTH B3auMopeiicTBus okcuaa meau (II) ¢ cepHoit KUCIOTOH OT
TEMIIepaTyphl.

[MpodunsHbie U TpodecCHOHATBHO 3HAYNMBIE JIEMEHTHI cofiepkanus. [1oHs-

THEe 00 MEKTpoNau3e. DIEKTPOIU3 PACIUIABOB. DIIEKTPOIIU3 PACTBOPOB. DIEKTPOIUTHUECKOE
nosydeHue  anmomMuHud.  [IpakThuueckoe NpUMEHEHHME  3JEKTposin3a. [ anbBaHOIUIACTHKA.
["anbBanoOCTeTHA. PadmHMpOBaHE IIBETHBIX METAJIIOB.

Karanus. 'oMorennsie u rereporeHHble Karaauszatopsl. [I[pomoropsl. KaTtanutudeckue siabl.
HNHruéuropsr.

[Ipon3BOACTBO aMMUaKa: ChIphE, aNapaTypa, Hay4YHble TPUHIUIIBI.

1.7. MeTanibel 1 HEeMETAILIbI

Mertamnbl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpUCTALUIOB. DH3MYECKHE CBOMCTBa
meTtaiioB. Kriaccudukamuss MeTaioB MO pPa3IMYHBIM TMpU3HAKaM. XHUMHYECKHE CBOWCTBA
METAJJIOB. DJIEKTPOXUMHUYECKUH P/l HAPSHKEHUH METallioB. MeTtanminoTepmus.

O6mme cmocoObl momyueHuss MetauioB. [lonsarue o Meramryprum. [lupomerammyprus,
TUAPOMETAJUTYPIUsl U dNeKTpoMeTauTyprusi. CriaBbl YepHbIE U I[BETHBIE.

Hemeramnsl. OcoOeHHOCTH CTpoeHHMs aToMoB. Hemeramibl — TpoCThie BENIECTBA.
3aBUCUMOCTD CBOWCTB TAJIOTEHOB OT MX IOJOKEHUSI B IEPUOANYECKON cucteme. OKUCIUTENbHbBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTH OT HUX TOJOXKEHUS B psay
ANEKTPOOTPHULIATEIIBHOCTH.

JeMoHcTpauuun

Komneknust MeTamios.

B3aumopeiicTBue MeTaysioB C HeMeTaulaMu (Kene3a, IMHKA W aIOMHHHS C Cepoi,
AITIOMUHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHUE KEJe3a B XJIOPE).

I'openune Merannos.

AJIFOMUHOTEPMHUSL.

Konnexkuust Hemetamios. ['openne HemeTamwioB (cepsl, pocdopa, yris). BeitecHeHre MeHee

AKTUBHBIX T'AJIOTCHOB U3 paCTBOPOB UX coJeli 0ojiee aKTUBHLIMHU T'aJIOT€HAMH.
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Moaenb MPOMBIIUIEHHON YCTAaHOBKH JJISI MPOU3BOJCTBA CEPHOM KUCIOTHI. Monenb mnedu
JUisi o0kura wu3BecTHsAKa. Kouekuum OpOoAYKIHMH CHUJIMKATHOW MPOMBIIIJIEHHOCTH (CTEeKIa,
dapdopa, pasHca, nemMeHTa pa3IUIHBIX MapOK U Ap.).

JlabopaTopHbIE OMBITHI

3akajika U OTIYCK CTaJu.

O3HakOMJICHHE CO CTPYKTypamu ceporo u Oenoro uyryHa. Pacmo3HaBaHue pyn kenesa.
[IpakTueckue 3aHATUA

[Tony4yenue, cobupanue M pacrio3HaBaHHUE I'a30B.

Pemrenne sxciepruMeHTANBHBIX 3a7a4.

[MpodunsHbIe U MpodeccCHOHATHHO 3HAYNMBIE JIEMEHTHI coaepkanus. Kop-

pO3UsI METAJUIOB: XUMHUYECKas U 3JIEKTPOXUMHUYECKasl. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
YCIIOBUH OKpyxKaromiei cpenbl. Knaccudukaiys KOppo3uH METAIOB MO Pa3IMYHBIM TPU3HAKAM.
Croco0bI 3aUTEl METATIOB OT KOPPO3HH.

[Ipon3BOACTBO UyryHa U CTaJIH.

[Tonyyenne HeMeTayuiOB (PPAKIIMOHHON TEPETOHKON KHUAKOTO BO3yXa M DJIEKTPOJHM30M
pacTBOPOB WJIK PACILIABOB 3JIEKTPOJIUTOB.

CunukatHasi IPOMBIIUIEHHOCTh. [[pOM3BOACTBO CEPHOUN KUCIIOTHI.

2. Opranuyeckasi XuMHst

2.1. OCHOBHbIE TOHATUS OPraHWYeCKOW XHMHM U TEOPHUsl CTPOEHUS OPraHMYECKUX
COEMHEHUI

IIpeamer opranudeckod xumuu. IIpupoaHble, WCKYCCTBEHHBIE U CHHTETUYECKHE
opraHuyeckue Benectsa. CpaBHEHNE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BaneHTHOCTh. XMMHUYECKOE CTPOCHHME KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIBI IO
BaJICHTHOCTH.

Teopust crpoeHus opranndeckux coenuHeHuid A.M.bytiaepoBa. OCHOBHBIE TOJIOKEHUS
TEOPUU XUMHUUYECKOTO cTpoeHus. Vizomepust u n3omepsl. Xumuueckue GopMyibl U MOJEIHA MOJIEKYJ
B OPTaHUYECKOW XUMUMU.

Knaccudukanus opranumdeckux BemecTB. Kiaccudukanus BEHIECTB 1O CTPOCHHIO
YIJIEPOJAHOIO CKeJeTa M HaJUuuui0 (YHKIHMOHAIBHBIX rpynn. ['omornorum u romosorusi. Hauama
HomeHknarypsl [IUPAC.

Knaccudpukanus peakumii B OpraHMYeCKOd XuUMHUHM. Peaknuu  NpUCOCTUHEHUS
(TuapUpOBaHMsI, TAIOTEHUPOBAHUS, TUIPOTAIOTEHUPOBAHNUS, TUApATAllMH). Peakinu OTIIeruieHus
(IerupupoBaHus, N€TUIPOTaAIOTeHUPOBAHUS, JeTuapaTanun). Peakunu 3amenieHus.

Peakuuun nzomepuszanuu. Jlemoncrpanuu

Monenu MOIeKys TOMOJIOTOB U U30MEPOB OPraHNYECKUX COSTUHEHHI.
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KauectBeHHOE OOHapykeHHE yriepona, BOJOpPOJAa M XJIOpa B MOJIEKYJaX OpPraHMYECKHUX
COCTUHEHUN.

JlaGopaTopHbIii OTIBIT

N3roroBnenue MoAeneil MOJIEKYJ OPraHUYECKUX BELLECTB.

[MpoduneHbie U npoPecCHOHANTBHO 3HAYUMBIC SJEMEHTH cojepxkaHus. [loHsTHe o
cyOctpare u peareHTe. Peakuuu OKHCIEHMSI M BOCCTAHOBJIGHHS OPraHHYECKHX BELIECTB.
CpaBHEeHUE KJIAacCU(HUKAIMKU COCAMHEHUN M KIACCU(PUKAMM pPEaKIUHd B HEOPraHUYECKOH H
OPraHU4YEeCKON XUMHH.

2.2. YraeBoaopoibl U UX MPUPOIHBIE HCTOYHUKHU

AJIKaHbl. AJIKQHBI: TOMOJIOTMYECKUM PsSJ, H30MEpUS W HOMEHKJIATypa  aJIKaHOB.
XUMHYECKHE CBOMCTBa alkaHOB (METaHa, »JTaHAa): TOpPEHUE, 3aMEUICHHE, pa3JI0kKEHUE,
aeruapuposanue. lIpumeHenue alkaHoB Ha OCHOBE CBOMCTB.

AnKeHbl. OTWIEH, €ro IMojydeHue (IeTHAPUpPOBAHUEM JTaHa, JACTIONMMEpHU3aIHeH
MOJIMATUJICHA). [ OMOJIOTHYECKUI Psil, M30MEpHs, HOMEHKJIATypa aJKeHOB. XMMHUYECKHUE CBOMCTBA
ITUJICHA: TOpEHHUE, KadeCTBEHHbIe peakiuu (oOecuBeynBaHMEe OpPOMHOW BOJIBI M pacTBOpa
nepMaHraHara Kajius), Tuaparanus, noaumepusanus. [[puMeHenne 3TuaeHa Ha OCHOBE CBOMCTB.

Jluensl n kayuyku. [loHsATHE O IHMEHAX Kak yrieBOAOPOJAx C ABYMs JBOWHBIMHU CBS3SIMU.
CormnpsbkeHHbIE JHEHBl. XUMHUYECKHE CBOHCTBa OyrammeHa-1,3 u wum3ompeHa: oOeclBeUnBaHHUE
OpOMHOI1 BO/IBI ¥ IOJMMEpH3aIMs B Kayuyyku. HaTypanbHblii U cHHTeTHUECKHE Kayuyku. Pe3nna

AnkuHbl. AnerwieH. XUMUYECKHE CBOMCTBa aleTHIIEHA: TropeHue, o0ecIBeYnBaHUE
OpOMHOH BOABI, MPUCOCIUHEHUA XJIOPOBOAOPOJA W Tuiapatanus. [IpumeHeHue areTuieHa Ha
OCHOBE CBOMCTB. MexXKi1accoBasi H30MEpHUs € aJIKaJluEHAMHU.

Apenbl. benszon. Xwumudeckue cBoiicTBa O€H3071a: TOPEHHUE, pEaKIUH 3aMElCHHS
(ramorenupoBanue, HUTpoBanue). [I[pumeneHne 6eH3071a Ha OCHOBE CBOWCTB

[IpupoaHbie CTOYHUKH YTIeBOA0PO10B. [IpupoaHbIil ra3: cocTaB, IPUMEHEHUE B Ka-

YECTBE TOILIMBA.

Hedts. CoctaB u nepepadorka nedptu. [leperonka neptu. Hegrenpoaykrer.

JeMoHcTpannmn

['openue metana, 3TUIeHa, alleTUICHA

OTtHoleHne MeTaHa, HTHIIEHA, alleTUieHa U OeH30Ja K pacTBOpaM IepMaHraHata Kajius U
OpoMHOI BojIE.

[Tonydenue THICHA peaKIMeH JeTUapaTaliy dTAaHOa, alleTHIeHAa — THIPOIN30M KapOuaa
KaJIBLIMSL.

Pasnoxkenne kaydyka TIpu HarpeBaHWM, UCHBITAHUE MPOAYKTOB pAa3jOKEHHUS Ha

HENPEAEIbHOCTD.
16



Konnekuust obpasnmoB Hedhtn u HedrenpomykrtoB. Kommeknus «KameHHBI yronas u
IPOAYKIHS KOKCOXUMHUYECKOTO ITPOU3BOACTBaY». JIabopaTopHbIE OIBITHI

O3HakOMJICHHE ¢ KOJUIEKIMEH 00pa3ioB HEPTH U MPOIYKTOB €€ epepaboTKH.

O3HaKoMJICHHE C KOJUIEKIIUEH KaydyKOB U 00pa3liaMu U3AEIHid U3 PE3UHBI.

[TpodunbHbIe 1 TPOhecCHOHATEHO 3HAYUMBIE AJIEMEHTHI cojiepxkanus. [Ipa-

Buwio B.B.MapkoBuukoBa. Knaccudukanus n Ha3HaueHue kaydykoB. Knaccudukanus u
Ha3HauyeHMe pe3uH. Bynkannsanus kaydyka.

[TonyyeHnue ameTuieHa NHPOIU30OM MeTaHa M KapOMIHBIM  crocoOoM. Peakus
NOJIMMEpHU3aluy  BUHMIXJIopuAa. llomuBMHMIXNIOpUA W €ro mnpuUMEHEHHE. Tpumepusanus
arneTuiieHa B O€H30II.

[Tonsatue 00 skcTpakuuu. BoccraHoBneHHEe HUTPOOEH30Ia B aHUIUH. [ OMOIOrn4ecKkuii psij
apeHoB. Tomnyou. HurpoBanue tosyosa. Tporui.

OcCHOBHbIE HalpaBJIeHUs IPOMBIIIUIEHHON IIepepadOTKU IPUPOAHOTO rasa.

[TonytHbIi HeTSIHOM ra3, ero nepepadboTKa.

[Tporecchl MPOMBINIIEHHON MepepaboTKu HeTH: KpeKUHT, pudopMuHr. OKTAaHOBOE YHCIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIHHOTO TOIIUBA.

Kokcoxumuueckoe npou3BOACTBO U €ro IPOAYKIIHSL.

2.3. Kucnopoacoaepxaniyue OpraHi4eckKue COeTMHEHUs

Crnuptel.  Ilomyyenue »STaHona OpoKEHHEM TIIOKO3bl UM THUApaTalMed  dSTHIICHA.
I'uppokcunbHas rpynna kak (yHkiuoHanbHas. [ToHATHE O MpenenbHBIX OAHOATOMHBIX CHHpTaXx.
XUMHYECKUE CBOWCTBA 3TAaHOJA: B3aUMOJICHCTBHE C HAaTpHEeM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX
3(upoB, okucieHUe B anbiaeruj. [IpruMeHeHHe STaHoIa Ha OCHOBE CBOMCTB. AJIKOTOIHM3M, €ro
MOCIICACTBHYS ISl OPraHNU3Ma YEJIOBEKA U IPEAYNIPEKICHUE.

I'manepuH Kak DpeNCTaBUTENb MHOTOATOMHBIX cIUPTOB. KadecTBeHHas peaknus Ha
MHOI0aTOMHBbIE cIUPTHI. [IpuMenenne rmunepuHa.

@enon. dusmyeckue M XMMHUYECKHE CBOMCTBa (eHona. B3zaumHOe BIUSHHE aTOMOB B
MoJieKyJe (heHoJa: B3aMMOJEHCTBHE C THIPOKCHUIOM HATpus M a30THOH kucioTol. [Ipumenenue
(deHoa Ha OCHOBE CBOMCTB.

Anpnernasl. Ilonarue o0 anbpaerugax. AmbaerujHas TIpymnna Kak (yHKIMOHaJbHas.
@opMasbIErul U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAaHOBJIEHHUE B
COOTBETCTBYIOIIUN crnupT. IlomyueHue anbAeruaoB OKHUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Ipumenenue popmanpaeruia Ha OCHOBE €r0 CBOWCTB.

KapGonoBsie kucnotel. [loHsiTHe 0 KapOOHOBBIX KHcioTax. KapOokcuibpHas Tpymma Kak
(GyHKUMOHAIbHAA. [ OMOJIOTMYECKUN psl MPEebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

[Honmyyenne kapOOHOBBIX KHCIOT OKHCICHHEM albJETU0B. XUMHUECKHE CBOMCTBA YKCYCHOM
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KHUCJIOTBI: 00IllMe CBOWCTBA C MUHEPAJIBLHBIMHU KHCIOTaMHU M peakius 3repudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBHI HA OCHOBE CBOMCTB. BhICIINE )KMPHBIE KUCIOTHI HA TPUMEPE MAITbMUTUHOBOM U
CTE€apUHOBOM.

Crnoxuable 3¢pupbl 1 kupbl. llodydeHne CIOXHBIX 3(UPOB peakiel >STepupuKaIum.
CrnosxHble 3(UpBl B IPUPOJIE, UX 3HAUCHHE. [[pruMeHeHne CIIOKHBIX 3()UPOB HA OCHOBE CBOKMCTB.

Kuper xak cioxubsie 3¢upbl. Krnaccubpukanus xupoB. XUMHUYECKHUE CBOWCTBA JKHUPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUAKUX )KUPOB. lIpuMeHeHNE )KUPOB HA OCHOBE CBOMCTB. MbLIa.

VYraeBoasl. VYTrieBoAbl, HX Kiaccu(uKanus: MOHOcaxapuisl (TJIOK03a, (pykTosa),
JIUcaxapu bl (caxaposa) v mojucaxapuibl (Kpaxmai U IeJUTI0I03a).

['mroko3a — BemecTBO ¢ JBOMCTBEHHOW (YHKIMEW — aibJACTUIOCHUPT. XHUMHUYECKHE
CBOICTBA TIIFOKO3bI: OKHUCJIICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOEC
Oposxkenue. [IpuMeHeHne TII0KO3bl HA OCHOBE CBOMCTB.

3HayeHHWe YIJIEBOJOB B JKMBOW MPHUPOJE W SKU3HU uenoBeka. [loHsaTue o peakuusix
MOJIMKOH/ICHCALIMU ¥ TUAPOJIN3a Ha TPUMEPE B3aNMOITPEBPALLICHUI: TIIFOK03a <> MOJIUCAXAPHUL.
JeMoHcTpanuu

OxkuclieHne crupTa B albAETU/I.

KauecTtBeHHbIe peakliii HA MHOT'OATOMHBIE CIIUPTHI.

PactBopuMoCTh eHOIa B BOJIE MPU OOBIUHOM TeMIlepaType U HarpeBaHUH.

KauecTBeHHBIC peakiiy Ha (EHOIL.

Peakumst cepeOpsiHOTO 3epKalia allbJIeTU/I0B U TITFOKO3BI.

OxucneHne anpIerHI0OB W TIIIOKO3bl B KHUCIOTYy C ToOMoOIIbio ruapokcuaa memu (ID).
KauectBennas peakius Ha kpaxmai. Komnekmnus 3¢upHbix Macen. JlabopaTopHbIE OMBITHI

PacTBOpeHue rimiuepuHa B Boe ¥ B3auMozeicTBue ¢ ruapokcuaom meau (II).

CBoIiCTBa YKCYCHOW KHCJIOTBI, OOIIIHE CO CBOMCTBAMHU MHUHEPATBHBIX KUCIIOT.

Jloka3aTenbCTBO HENPEAEIBHOIO XapaKkTepa JKUJKOro KUpa.

B3aumMogeiicTBure 1I1I0K03bI U caxapo3bl ¢ rusipokcugom menu (II).

KauectBenHas peakius Ha Kpaxmal.

[TpodunsHbie U MpodecCHOHATBHO 3HAYNMBIE JIEMEHTHI COJIepKaHUsI. MeTuio-

BBIM CIIUPT U €r0 UCIOJIb30BAHNE B KAYECTBE XMMHUUYECKOIO ChIpbs. TOKCUYHOCTh METaHOJIA
U TIpaBUJIa TEXHUKU O€30MaCHOCTH MPH paboTe C HUM. DTUIICHIJIUKOIb U €r0 IPUMEHEHHUE.

TOKCHYHOCTH STUJICHIIIMKONS U MPaBUjia TEXHUKU 0€30MMaCHOCTH P paboTe C HUM.

[Tony4yenue peHoNa U3 MPOAYKTOB KOKCOXUMHUECKOTO MTPOU3BOICTBA U U3 OEH301a.

[TonukonaeHcaust dopManpaeruaa ¢ GeHosoM B (GpeH0I0GOPMATBACTUAHYIO CMOJY.
Aneranpaerun. [lonsiTue o keToHax Ha mpuMepe aneToHa. [[puMeHeHue aleToHa B TEXHUKE U

MMPOMBIIIJICHHOCTH.
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MHoroo6pa3ue KapOOHOBBIX KUCIIOT (IIaBEJIEBOM KUCIOTHI KaK JIBYXOCHOBHOM, aKpUJIOBOM

KHCJIOTHI KaK HEMpeAeIbHON, OEH30MHOM KUCIOTHI KaK apOMaTHYECKOK ).

[InenkooOpa3yrome Macina. 3amMeHa JKUPOB B TEXHUKE HEIMUIIEBBIM  CBIPHEM.

CuHTeTHYeCKHE MOIOIINE CPEJICTBA.

Mono4Hokucnoe 6pokeHue rioko3bl. Kuciomonounsie mpoaykTsl. CHII0COBaHHE KOPMOB.

Hurtpoanue uemntonossl. [Tupokcunm.

[TpumepHbIe TeMBbI pedepaToB, (JOKIAA0B, COOOIIEHHUH ), MHIUBUIYaIbHBIX TPOCKTOB:

1.

PO.

27.

buorexHonorus u reHHas HHxxeHepus — rexnosnioruu XXI Beka.
HanorexHosiorus kak IpMOPUTETHOE HAIPABJICHUE Pa3BUTHUSA HAYKU U IIPOU3BOJICTBA B

CoBpemMeHHbIE METOAbI 00e33apaKUBAHUS BOJIBI.

Kuznb n nestensHocts [1. 1. Menneneena.

«[lepuonnyeckomy 3aKOHY OyyIee HE TPO3UT PA3PYIICHUEM. .. )
Cunres 114-ro amemMenTa — TpuyM@ POCCUMCKUX (PU3HKOB-SEPIIUKOB.
N3oTonsl Bomopoaa.

Hcnonbp3oBanue paguoakTUBHBIX U30TONOB B TEXHUYECKUX LIEIISX.
PeHTreHoBckoe U3Iy4eHHE U €ro HCIOIb30BaHUE B TEXHUKE U MEAUIIMHE.
[11a3ma — yeTBEpTOE COCTOSTHUE BEILIECTBA.

AMopdHBIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

PacTtBOpsI BOKpyYT Hac. TUMbI pacTBOPOB.

Bopa kak peareHT u cpea Jiisi XMMUYEeCKOro mpoliecca

MHoroiukuii KapOOHAT KANBIHS: B IPUPOJE, B IPOMBIIUICHHOCTH, B OBITY.
BupryansHoe MofenpoBaHre XUMHUYECKHUX MTPOLIECCOB.

DNEKTPOIN3 PAaCTBOPOB DIIEKTPOIUTOB.

DNEKTPOIN3 PACIIIIABOB JEKTPOIHUTOB.

Ponb MeTailsioB B UCTOPUH YETTOBEYECKOM IIMBUIIN3ALINH.

Koppo3zus MeTannoB u criocoObl 3alIUTH OT KOPPO3HH.

WueptHble uau 0J1aropoaHble rasbl.

Po>xmaroniye coiny — rajoreHsl.

Hcropust IBEACKOW CIIMYKH.

Hctopust BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUUECKOM XUMUMU.

Kusnub u gesrenbHocts A. M. Bytneposa.

CoBpeMeHHbIE TPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.
DKOJIOTUYECKHE aCMIEKThI HCIIOJIb30BAHUSI YTIIEBOIOPOAHOTO CHIPHSI.
DKOHOMHUYECKHE aCMeKThl MEXIYHAapOJHOTO COTPYJHUYECTBA [0 HCIOJIb30BAHUIO

YIIIE€BOIOPOAHOTO CHIPHSI.

28.

HcTopust OTKpBITHS U pa3paObOTKU Ta30BbIX U HEPTAHBIX MECTOPOKACHUH B PD
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2.1 O0bem 00mIe00pa30BaTEJIbHON Y4eOHOH AUCUMIIMHBI XMMHUSI U BHAbI Y4eOHOMH
padoThI

Bun yue6HO# paboThI O6bem yacoB
MakcumanbHasi yueOHast Harpy3ka 78
AynuTOpHBIE 3aHATHS, BCETO 78
B TOM YHCIIE!
TEOpEeTHIECKOe 00yUeHne 39
npaktuueckue 3ausatus (113) 39
CamocTrosiTesibHasi padoTa, BCero
Bun npomexxyrounoii arrecraruu JJudd. 3aueT KOMIUIEKCHBIN 2 cemecTp
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2.2. TeMmaTuyecKMil IJIAH U cOAep:KaHHe 001Ie00pPa30BATEJIbHOM Y4eOHOH M CIUIINHBI

Xumust
HaumeHnoBanue Coaeprxanue yuyeOHOro MaTepuaJa, O0be | YpoBen
pa3esioB U TeM JadopaTopHble U MPaKTUYecKue padorsl, M b
caMocCTosiTeIbHAs padoTa o0y4yaromuxcst 4acoB | 0CBOCHH
1
1 2 3 4
Pa3zpen 1 OO01mas 1 Heopranu4yecKasi XUMMs
1. ITpeamer m 3agaum XUMUH. MECTO XUMHUHU B 2 1
psany GyHIaMeHTaIbHBIX HAYK.
Beenenne IIpakTHyeckas padora 2 1
OCHOBHbIE XUMHYECKHUE 3aKOHBI U TIOHSTHS
CamocrosiTesbHas padora. Cocrasienue
riioccapus o 0a30BBIM MOHSATUSM
HEOPraHUYECKOU XUMUU
CoBpeMEHHasi KBAaHTOBO-MEXaHUYECKasi TEOpHUs 2 1
Tema 1.1 CTPOEHUS aTOMA.
KBanToBO- CamocrosiTebHas padoTa
MEXaHUYeCKas XapakTepucTuka d3JIEMEHTOB Ha  OCHOBAaHUU
TEOpHs CTPOCHHUS | mojoxkeHuss B TM (Tpynma, moarpymma, nepuo/,
aToMa CEMEICTBO, MeTaJllI/HEMETAJL, KOJINYECTBO
3JIEKTPOHOB, TPOTOHOB, HEUTPOHOB).
N3yuenue COOTBETCTBYIOIIETO pazzena
npakTuyeckux 3aHatuit @OC
Pemenne TectoB ®OC
[Ieproarueckuil 3aK0H U IEPUOAUYECKAS CUCTEMA 1 1
anemenToB /.M. MeHaeneena.
Tema 1.2. IIpakTHyeckas padora 1 2
113 I.1. CocraBineHHe DJIEKTPOHHBIX U BJIEKTPOHHO-
MenpeneeBa rpadudeckux HopMys aTOMOB JIEMEHTOB
CamocrosiTesbHast padora
Pemenne TectoB ®OC
Xumuueckas cBsi3b. THIBI XMUMHYECKUX CBS3EH. 4 1-2
CBolicTBa M MapamMeTpsl
Tema 1.3. IIpakTuyeckas padora 4 3
Xumuyeckas KoMmmeroTrepHoe  MojenupoBaHMe IO TEME
CBSI3b XUMHUYecKast cBsi3b. TecTupoBaHue
CamocrosiTesbHast padora
Pemenne TectoB ®OC
OnpeneneHre TUNMA XUMHUYECKOW  CBSI3M B
MOJIEKYJIax
Knaccudukanus u HOMEHKJIaTypa 2 1-2
HEOPraHWYEeCKUX COCIUMHEHHU. ['eHeTnueckas
CBSI3b MEXK]y KJIaCCaMU HEOPTaHUYECKUX
Tema 1.4. COEIMHEHU I
Knaccent IIpakTnyeckas padora 2 1-2
HEOPraHW4YecKUX | XuMHUYECKHE CBOICTBAa OKCHU[IBL, TUAPOKCHUBI,
coeuHEeHu KHUCJIOTBI, COJTH
KoHnTtposbhas pabora. 2 3
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CamocrosiTesibHast padoTa 00y4arImuxcs
Odopmiienne nabopaTopHoil paboThI

N3yuenue COOTBETCTBYIOILIETO pasznena
npakTuyeckux 3aHatuiit @OC

Pemenne tectos, POC.

[ToaroToBka Kk KOHTpOILHOM padoTe (POC.
Paznen xkoMOMHUPOBAaHHBIE 3a/1aHNS)

Tema 1.5.
Tunbi
XHMHYECKHX
peakuui

[TonsTne 0 XUMHYECKON peakuuu.
Knaccudukanmst ~ XUMHUYECKUX  peakmuii B
OpraHUYEeCKON U HEOPraHUYECKON XUMUU

Peakiun  oOMeHa.  AJTOPUTM  COCTaBJICHUS
MOJIEKYJIAPHBIX u HMOHHO-MOJIEKYIIIPHBIX
ypaBHeHUH «Peakiuu oOMeHay

1-2

IIpakTnyeckas padora
OrnpezenieHne TUIa XUMUYECKON peakuu

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC peakuu
(OBP). Anroputm cocraBnenust OBP

IIpakTnyeckas padora
«BnusHue cpenpl Ha mpotekanue OB mporeccos.
TectupoBanue

KonTtponpsHas pabora.

CamocrosiTesibHasi padoTa 00y4arImuxcs
Odopmiienue 1abopaTopHoil paboTh

N3yuenue COOTBETCTBYIOILIETO pasznena
npakTuyeckux 3aHatuiit @OC

Pemenne Tectos, POC.

[ToaroToBka K KOHTposibHOU pabdore. (DPOC.
Pazen koMOMHUPOBAaHHBIC 3a/1aHNS)

Tema 1.6.
PacTBopbI

PacTBOpBI: K1accupuKarys, 3Ha4UeHue

IIpakTnyeckas padora
Crioco0b! BbIpaKEHUS KOHIIEHTPALUU PaCTBOPOB

CamocrosiTesqibHasi padora
Penrenue 3anau
Pemenne tecros, OC

Tema 1.7.
XumMuyeckas
KHHETHKA U
paBHOBecHe

CKOpOCTh TOMOTE€HHBIX XHMHUYECKHX PpPEaKIH.
@akTOpbl, BIUAIONIME HA CKOPOCTh XMMHYECKOH
peakiuu. 3akoH neiictBus macc ['ynpbepra u
Baare

1-2

IIpakTnyeckasi padora

Obparumocth xuMHu4Yeckux peakuuil. [lonstue o
XMMHYECKOM  paBHoBecuu.  (mpuHmun  Jle-
[atenbe-bpayna) TectupoBanue

CamocrosiTesqibHasi padora

Pemenue tectoB Mzyuenue GpakTopoB, BIUSIOMIUX
Ha N3MEHEHUE CKOPOCTH XMMHUECKON peaKkinu
Odopmiienue 1abopaTopHoil paboThI

Tema 1.8.
XumMuuyecKue

OO0mmas xapakTepuCTUKa METAIOB U HEMETAIIJIOB
Ha OCHOBaHUM ToNOXkeHusi B Ilepmomnueckoi
cucteme snemeHToB .M. MenneneeBa u
CTPOEHUS aTOMOB.

XUMHYECKHE CBOMCTBA HEMETAILIIOB

1-2
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cBOMiCTBa
METAJJIOB U
3JIEKTPOXHUMHYEC
KHe CBOMcTBA
MeTaJIJIOB

XUMHYECKUE CBOWCTBA METaJIJIOB "
3JIEKTPOXUMHUYECKHE CBOMCTBA METAJJIOB

1-2

KoHnTtposbHas pabota

1-2

IIpakTnyeckoe 3ansiTue
«Omnpenenenue IJIC raaipBaHUYECKOTO SJIEMEHTa»

CamocrosiTesibHast padoTa

Odopmiienne nabopaTopHoil paboThI

Pemenne Tectos, POC.

IMonroroBka k KoHTpospHOU pabore. (POC.
Paznen koMOMHUpPOBAHHBIC 3aJaHNUS)

Pazgen 2.

Oprananyeckasi XuMust

Tema 2.1.

T'omoJiorn n
H30MepbI

Beenenue B OpPraHHYECKYIO XUMHIO.
OcoOenHoctu MOBE/ICHUS yriaepoaa B
OpPTraHUYECKUX COCAMHEHUSX.

OCHOBHbBIE  TOJOXKEHUSI ~ TEOpUsl  CTPOCHHS
OpraHu4ecKuXx coenuHenui bytieposa.
Knaccudukanus, HOMEHKIIaTypa OpraHMYeCcKHUX
COCIMHEHUN

1-2

[IpakTrueckoe 3aHgaTHE. ['OMOJIOTHYECKUE PSIBI.
CocraBnenue CTPYKTYPHBIX bopmyn
YTJIEBOAOPOJOB U UX MTPOU3BOIHBIX.

[IpakTnueckoe 3aHsATHE. SIBIEHHE H3OMEPHUHU.
Buasl. CoctaBieHue n30MepoB.

1-2

Camocmosmenvhas paboma obyuarowuxcs
H3yuenue COOMBEMCMEYIoue2o pazoena
npakmudeckux sanamuu ©OC

Ogpopmnenue 1abopamopmoii pabomei

Pewenue mecmos, ®OC.

Iloozomoseka k xouwmpoavHot pabome. (DOC.
Pazoen kombunuposanuvie 3a0anus)

Tema 2.2.

Oo0masn
XapakTepuCcTUKA
YB

OO6miee mpeacraBieHUE 00 anKkaHaX, aJKeHaX,
aJIKMHaX, aJIkaJHeHaXx.

IIpakTH4Yeckoe 3aHATHE
XUMHYECKHE  CBOMCTBA  alIKaHOB,  AJIKCHOB,
aJIKMHOB U aJIKaJucHAaXx.

1-2

Apomarudeckue yriaeBoaopoasl. OcobeHHOCTH
CTpPOEHUSI, CBOMCTBA

1-2

IIpakTnyeckoe 3ansiTue
[TpupoHbIe HCTOYHUKHU YTIIEBOJOPOIOB

1-2

KonTtponsHas pabora.
3amura Mmoayns (pazaen 3,4)

CamocrosiTesibHast paboTa 00y4aroIuXcs
Odopmiienne nabopaTopHoil paboThI

Pemenne Tectos, ®OC.

[MoaroroBka k KoHTpoibHOH padore. (DOC.
Paznen koMOMHUPOBAHHBIC 3aJaHUs)

[MonroroBka coobmenuii. 3nauenne Heptu B 21
Beke. Teopuu npoucxoxaeHust HeTH.
[TonroroBka cooOieHus Ha TeMy «3HaYeHHUE U
obsactu mpuMeHeHus Y By
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[IpousBoanbie yriieBogopoasl. Kiaccudukarmms. 2 1-2
OOmee  mpeicraBieHHME O  CHOHPTax W
KapOOHHIIbHBIX COCITMHEHHSX, H30MEpHs,

Tema 2.3. HOMEHKJIATYypa.
OO6mmee npencraBieHne O KapOOHOBBIX KHCJIOTAX. 2 1-2
O6mas nu3oMepHsi, HoMeHKIarypa. O0JacTi MPUMEHEHUS
XapaKTePHCTHKA OO6mmiee npencraBieHne O KapOOHOBBIX KHCJIOTAX. 2 1-2
IIYB HA30MEpUSL, HOMEHKJIATypa. Xumuueckue

cBOMCTBa. XWMHYECKHE CBONCTBa KapOOHOBBIX
kucnot. O0IacTy MpUMEHEHUS

OO6mmee mpeacraBneHne 06 amMmuHax. XUMHUYECKUE 2 1-2
cBoiicTBa aMuHOB O0OIacTH MPUMEHEHHS
OO6mee mnpencraBieHne 00 aMHUHOKHCIOTAX, 2 1-2
Oenkax, xxupax. O6nacTi MpUMEHEHHS
IIpakTH4eckoe 3aHATHE. 8 1-2
XUMHYECKHE CBOMCTBA MPOU3BOIHBIX
yIJI€BOIOPOIOB.

IIpakTnyeckoe 3ansiTue 2 3
Nnentuduxanus YB
IIpakTHYeckoe 3aHATHE 2 3
WNnentudukanus [IYB
KoHnTtposbHas pabora 2 3
CamocrosiTesbHast padora

Wzyuenue COOTBETCTBYIOILIETO pasznena
npakTudeckux 3anatuil @OC

Odopmenue 1adbopatopHOit paboTHI

Pemenne TectoB, POC.

[TonroToBka K KOHTposbHOU pabore. (DOC.
Paznen koMOMHUPOBAaHHBIC 3a/1aHNS)

[Toxroroska coOOIIEHUIA.

Bcero: 78

s xapaxmepucmuku ypoeHst 0C80eHUsl Y4eOHO20 MAMePUana UCHOIL3YIOMCS cliedyouue 0003HAYeHUs:

1. o3naxomumenvhwlil (V3HABAHUE PaHee U3VUEHHbIX 00BEeKMO8, C8OLICME);

2. penpooyKmueHblll (8bINONHEHUE OesTMEeNbHOCIU NO 00PA3YY, UHCMPYKYUU UTU HOO PYKOBOOCHEOM)

3. npodyxmuenbwlil (N1AHUPOBAHUE U CAMOCMOIMENbHOE BbINOIHEHUE 0essMelbHOCIU, pellerie NPoOIeMHbIX
3a0ay)

2.3 O6pa3oBare/ibHbIe TEXHOJOTHH, UCIOJIb3yeMble IIPH MPOBEAECHHH Ay IMTOPHBIX
3aHATHH

B cootBerctBum ¢ TpedoBanusamu ®I'OC CIIO no cnenmanbroctr 10.02.05 O6ecnieuenune
UH(POPMALIMOHHOM 0€30MacHOCTH aBTOMATU3UPOBAHHBIX CHUCTEM, pealn3anus KOMIIETEHTHOCTHOTO
HOAX0/a J0JDKHA MPEAYyCMaTpUBaTh IIMPOKOE HCIIOIb30BaHUE B y4eOHOM MPOIECCE aKTUBHBIX H
MHTEPAKTUBHBIX (OPM IMPOBEACHUS 3aHATHH (KOMITBIOTEPHBIX CHUMYISIUH, AETOBBIX U POJIEBBIX
Urp, pa30op KOHKPETHBIX CUTYAIMH, MCUXOJIOTMYECKHE M MUHbIC TPEHUHTH U T.A.) B COUYETAHHH C
BHEAYAUTOPHOW paboTol ¢ 1enblo (HOpPMUPOBAHMS U pa3BUTHS TPeOyeMbIX KOMIIETECHIUHA

00y4JaroImxcs.
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Bunbsr 06pazoBaTebHBIX TEXHOIOTHIA.

OOpa3oBarenbHasi TEXHOJIIOTUS — 3TO COBOKYMHOCTh HAYYHO U MPAKTHYECKH 00OCHOBAHHBIX
METOI0OB, W MHCTPYMEHTOB JJIsi JIOCTM)KEHHUS 3allJTAHUPOBAHHBIX pPE3yJlIbTaTOB B 00JacTu
oOpa3zoBanus. IlpuMeHeHHE KOHKPETHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH B y4eOHOM Ipolecce
ompenensercs crnenu@uKord ydeOHOW NeSITeNbHOCTH, €€ HMH(OPMAIMOHHO-PECYPCHON OCHOBBI U
BHJIOB y4€OHOH pabOTHI.

1. TpaguuuoHHble 00pa30BaTENbHBIE TEXHOJIOTHH OPUEHTHPYIOTCS Ha OpraHU3aluio
00pa30BaTEeNLHOTO MPOLECcCa, MPEANOIAraollyl0 IpIMYyI0 TPAHCISIUIO 3HAHUH OT MperoaaBaTelis
K CTYIEHTY (MPEeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTEILHO-WIITIOCTPATUBHBIX METOJIOB O0yUYEHUS).
VYyeOHasi AESATETBPHOCTb CTYJEHTAa HOCUT B TaKMX YCJIOBMSIX, Kak MpPaBHIIO, PEMpPOAYKTHBHBII
XapakTep.

[Tpumepbl GopM y4eOHBIX 3aHATHH C HWCIHOJB30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHM:

Jlexuusa — mocnenoBaTeIbHOE UBJOKEHHE MaTepualia B JUCHUIIIMHAPHOM JIOTHKE,
OCYILECTBIISIEMOE MMPEUMYIIIECTBEHHO BepOAIbHBIMU CPEICTBAMH (MOHOJIOT MTPETIO1aBaTeNs).

CemuHap — Oecena mpernofaBaTelisi U CTYIEHTOB, 00CYXJIeHUE 3apaHee MOATOTOBICHHBIX
COOOIICHNH, MPOEKTOB IO KaXJIOMYy BOIPOCY IUIaHAa 3aHATUA C €JUHBIM JJIs BCEX IEpeyHeM
peKoMeHayeMOi 0053aTeTbHON U TOTIOJIHUTENILHON JINTEPaTypHhI.

[IpakTHueckoe 3aHATHE — 3aHATHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH H
HaBBIKOB 10 MPEAJIOKECHHOMY alITOPUTMY.

2. Texnonoruu mnpoOIEMHOr0 OOydYeHHsI — OpraHu3anus oO0pa30BaTEIBLHOTO IpoIlecca,
KOTOpasi MpeArnoyiaraeT MOoCTaHOBKY MPOOJIEMHBIX BOMPOCOB, co3iaHue 20 y4eOHBIX MPOOIeMHBIX
CUTYalMi JJIs1 CTUMYJIUPOBaHUE aKTUBHOMN IMO3HABATEIBLHON JEATEIbHOCTU CTY/IEHTOB.

[Tpumepsr ¢opM y4eOHBIX 3aHATHH C HCIOIB30BAaHHEM TEXHOJIIOTUH MPOOIEMHOTrOo
00yJeHUs:

[Ipaktnueckoe 3aHaTHEe B (opMe TpaKTUKymMa — OpraHu3anus ydeOHOH paboThl,
HampaBJIeHHAs Ha pelleHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTEeNbHOW 3agaud, TpeOyromen ot
CTYJICHTa IPUMEHECHHSI KaK HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MIPAKTHUECKUX HABBIKOB.

3. UrpoBble TEXHOJOTMM — OpraHu3alus 00pa3oBaTeNIbHOTO IMpoliecca, OCHOBAaHHAs Ha
PEKOHCTPYKIIMU MOJIENIEeH MOBEACHUS B paMKaX MPeII0KEHHBIX CIIEHAPHBIX YCIOBHM.

[Tpumepst hopm yueOHBIX 3aHATUH C HCTIOIB30BAaHUEM UTPOBBIX TEXHOJOTHMA:

JlenoBasi wrpa — MOJEIUPOBAHUE PA3THYHBIX CHUTYAIlWH, CBSI3aHHBIX C BBIPAOOTKON |
NPUHSATHEM COBMECTHBIX pELICHHH, OOCYXJIEHHEM BOIPOCOB B PEXHUME MO3IOBOrO INTypMa,
PEKOHCTPYKIMEH (PYHKIIMOHATLHOTO B3aUMOJICHCTBUS B KOJJIEKTUBE U T.I1.

4. TexHOJOTHMH TPOEKTHOro OOydeHHs — OpraHu3anus o0pa3oBaTENIbHOrO Ipolecca B

COOTBCTCTBUH C AJITOPUTMOM IIOI3TAITHOTO PCIICHHA HpOGJ’IGMHOﬁ 3aJa4u HJIN BbIIIOJTHCHUA
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yueOHoro 3afaHus. [IpoekT mpeamnosnaraeT COBMECTHYIO y4eOHO-IIO3HABATEIbHYIO IESITEIbHOCTD
IpyNIbl CTYAEHTOB, HAlpPaBICHHYIO Ha BBIPAOOTKY KOHILENLMM, YCTAHOBJIEHHE Liesiell M 3azad,
(GOpPMYIHPOBKY OXHAAEMBIX pPE3YyJIbTAaTOB, ONPEACICHUE MPUHIUIOB W METOJAMK pPELICHUs
MIOCTAaBJICHHBIX 3a]1a4, IJITAHUPOBAHUE X0Ja PadOThI, TOMCK JTOCTYIHBIX M ONTUMAIIBHBIX PECYPCOB,
MO3TAlHYI0 PeaIM3aLHUI0 IUIaHa paboThl, MPE3EHTALUIO PE3YylIbTaTOB pabOThl, UX OCMBICIEHUE U
pednekcuro.

OCHOBHBIE THITBI TPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOiinKeHa K popMaTy HayqYHOT'O UCCIIETOBAHMS
(0Ka3aTenbCTBO AKTYaJIbHOCTH TEMBI, ONpE/ENeHNne HaydyHOH MpoOjeMbl, mpeaMeTra U 00beKTa
UCCIICIOBaHMs, LeJed M 3ajgad, METOJOB, HWCTOYHMKOB, BBIIBM)KEHME THIOTE3bl, 0000IIeHHE
PE3yNIbTATOB, BHIBO/BI, 0003HAUYEHHE HOBBIX MPOOIEM).

TBopueckuii HpoOEKT, Kak MNpaBWJIO, HE HMMEET JIETalbHO MPOPAOOTAaHHON CTPYKTYpBHI;
y4eOHO-1103HaBaTeIbHasl 1eATENbHOCTh CTYACHTOB OCYLIECTBISETCS B PAMKAaX PAMOYHOIO 3a/laHus,
HNOJYUHSAACH JIOTUKE M HMHTEpecaM YYaCTHHKOB IPOEKTa, >KaHPYy KOHEYHOro pesyibTara (rasera,
(GwIBbM, Ipa3aHUK U T.I1.).

5. VIHTepakTUBHBIE TEXHOJOTMHM — OpraHM3alus 00pa30BaTEIbHOTO Ipolecca, KOTopas
IpeAnonaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJICHCTBHE BCEX YYACTHHKOB, JOCTH)KEHUE HA TOU
OCHOBE JIMYHOCTHO 3HAYMMOrOo JUII HHUX oOpa3zoBaTelbHOro pesyibrara. Hapsay co
CHELHUATU3UPOBAHHBIMU TEXHOJIOTUSMHU TAaKOTO POJAA MPUHIUIT HHTEPAKTUBHOCTHU MPOCIICKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOIMH. VIHTEpaKTUBHOCTh MOJAPa3yMeBaeT
CyOBEKT-CYyOBCKTHBIE OTHOIIEHHUS B XOAE€ 0O0pa3oBaTeIbHOTO IIpollecca W, Kak CJEACTBHE,
¢dopmMHpoBaHKE caMopa3BUBAIOLICHCsS HHPOPMALMOHHO-PECYPCHON CPEIbI.

[Tpumepsr  ¢opM  y4yeOHBIX 3aHATUH C  HUCMHOJB30BAHHUEM  CHEIHATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHM:

— JeKuus OoOpaTHOW CBS3M — JIEKUMA—TPOBOKALMS (M3JIOKEHHE Marepuaga ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMH);

— Jexknusa-Oecena;

— JeKIUS-TUCKYCCHS,

— CEMMHap-JUCKYCCUsl — KOJUIEKTUBHOE O0CYXJIEHHE KaKoro-iubo CIOPHOIro BOIpPOCa,
po0JIeMBbl, BBISIBJIEHUE MHEHUH B IpyIIIe.

6. MH}opManmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH — OpraHHU3alus
00pa30BaTENLHOIO MPOIECCa, OCHOBaHHAs Ha NMPUMEHEHUM CIELMATM3UPOBAHHBIX MPOrPaMMHBIX
CPEACTB ¥ TEXHUUYECKUX CPEACTB PabOTHI ¢ MH(OpMAITHEH.

[Tpumepsr  ¢Gopm  y4eOHBIX  3aHATHUH C  HCIOJB30BAaHHEM  WH(POPMAIMOHHO-

KOMMYHHKAI[UOHHBIX TEXHOJIOTHH:
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Jlexnnsa-Bu3yanusanuss — H3JI0KCHHE COIEP/KAHUSA CONPOBOXKAACTCA IPE3CHTAlUEH
(IeMOHCTpaluel yueOHbIX MaTepHalloB, IPEICTABICHHBIX B Pa3IMUHBIX 3HAKOBBIX CUCTEMAX, B T.U.
WITIOCTPATHBHBIX, Tpa(UUecKuX, ayino- 1 BUICOMAaTEPHAIIOB).

[IpakTuyeckoe 3aHATHE B (OpPME MPE3EHTAUU — IMPEJICTaBICHHE PE3yJIbTaTOB MPOEKTHOM
WIM HCCIEN0BATEIbCKON NEATEIBbHOCTU C HCIOJIB30BAHUEM CHELUAIN3HMPOBAHHBIX NPOTrPAMMHBIX
cpen.

VY enbHbIN BeC 3aHATHNA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, ONMpeaessieTcsl IIaBHOU
[ENIBI0 MIPOTPaMMBI, OCOOCHHOCThIO KOHTHMHTEHTa OOYYaIOLIMXCS M COZAEp)KaHHEM KOHKPETHBIX
JUCLHUIUIMH, ¥ B LI€JIOM B y4eOHOM IpOLECCe OHM JIOJDKHBI COCTABIATh HE MEHEE ONpPEIEICHHOTO

IPOLIEHTA OT BCEro 00beMa ayIuTOPHBIX 3aHATUH.
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3. YcaoBus peasu3anuu 001eo0pa3oBare/ibHON y4eOHON JUCHUMIITIMHBI XUMHUS

OcBoeHHe TMporpaMMbl y4eOHOW JUCHHUIUIMHBI XHUMHUS TPEANOIaracT HalU4Yhe B
npodecCHOHATBLHON 00pa30BaTEILHOW OpraHU3alMH, PEATH3YIONIeH 00pa30BaTeNbHYIO MPOTrPaMMy
cpenHero obmiero oopazoanus B npenenax ocBoeHus OITOIT CIIO na 6aze OCHOBHOTO OOIIETO
oOpa3oBaHus, yueOHOro KaOWHETa, B KOTOPOM UMEETCS BO3ZMOKHOCTh K OOECIEUUTh CBOOOHBIM
noctyn B HHTepHEeT BO BpeMs y4eOHOrO 3aHSATHS W B TEPUOJ] BHEYYEOHOU NEATEIBHOCTH

oOydJaronuxcs.

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MaTePUAJbHO-TEXHUYECKOMY 00ecredeHHUIo.

OcBoenne mporpamMmbl y4eOHOW AMCHUMIUIMHBL XHUMHS MpearnojaraeT HaJIW4Yhe B
npodecCHOHATBLHON 00pa30BaTEILHOW OpraHU3aliH, PEATH3YIOIeH 00pa30BaTebHYIO MPOTPaMMy
cpenHero obmero oopazoanus B npenenax ocBoeHus OITOIT CITO na 6aze OCHOBHOTO OOIIETO
o0Opa3oBaHus, KabWHETa XUMHUHU ¢ JabopaTopueil M JJabOpaHTCKOW KOMHATOM, B KOTOPOM HMeEETCS
BO3MOXHOCTh 00€CHeuuTh CBOOOIHBIA NOCTyn B VIHTEpHET BO BpeMs yuyeOHOro 3aHATHUS U B
nepuoJl BHEy4eOHOM nesTenbHoCcTH oOydaromuxcs. [lomenienne kabuHeTa TOHKHO yIOBIETBOPSITH
TpeboBanusiM CaHUTAPHO-ITUAEMUOIOTHYeCKUX TTpaBui 1 HopMaTuBoB (CanlluH 2.4.2 No 178-02)
U OBITh OCHAIIICHO THIIOBBIM 000OpY/IOBAaHHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUIX, B TOM YHCIIE
CHEeLHMATN3UPOBAHHON y4eOHOW MeOenbi0 W cpelncTBaMH OOY4YeHMs, JOCTaTOYHBIMHU  JUIs
BBIITOJIHEHUSI TPEeOOBaHWI K YPOBHIO TIOATOTOBKM oOOydarommxcs. KaOWHETH OCHaIIEeHBI
MYJIbTUMEAUHHBIM  000pPYJOBaHUEM, TOCPEICTBOM KOTOPHIX YYaCTHHKH 00pa30BaTEIbHOTO
npolecca MOTYT MPOCMAaTpUBaTh BU3YaJbHYIO, CO3/1aBaTh NMPE3CHTALMH, BUICOMATEPHAIIbl, HHbIC
JOKYMEHTBl. B cocraB y4eOHO-METOJMUYECKOT0 ¥ MaTepUAIbHO-TEXHUYECKOTO  OCHAIIECHUS
KaOMHETa XUMHH BXOJIST:

—  MHOTO(QYHKIMOHAJIHHBIN KOMIUIEKC MPETOIaBaTes;

— HamBIAHBIE TOCOOMs  (KOMIUIEKTHI  y4eOHBIX  TaOJMIl, TUTAKAaTOB, IOPTPETOB
BBIJIAIOIINXCS YUCHBIX, TOITOB, TUCATENCH U 1Ip.);

—  uH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEIICTBA;

—  DKpaHHO-3BYKOBBIC MTOCOOUS;

—  KOMIUIEKT TEXHUYECKOH TOKyMEHTAIlU!, B TOM YHCIIE MACTIOPTa Ha CPEICTBA OOyUCHHS,
WHCTPYKIIUU TI0 X MCIIOJIb30BAHHUIO U TEXHUKE 0€301TacCHOCTH.

—MHOTO()YHKITMOHAIBbHBIA KOMIIIEKC TpenojaBaTes;
—HaTypaJbHbIE 00BEKTHI, MOJICIH, TPUOOPHI U HAOOPHI TSl TOCTAHOBKU JEMOHCTPAIIMOHHOTO
¥ YYEHUYECKOTO SKCIIEPUMEHTA;

—IeYaTHbIC U SKPAaHHO-3BYKOBBIE CPEJCTBA O0YyUCHUS;
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—Cpe/icTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

—PpEaKTUBBI,

—IepPEYHH OCHOBHOM M JIOTIOJHUTEIHHON Y4eOHOU IUTEPaTyPHI;

—BCIIOMOTaTeIbHOE 000pyI0BaHUE U UHCTPYKIIHH;

—OubamoreunbIit oI,

[Tepeuensb cpeAcTB MaTepHATBLHO-TEXHUUECKOTO obecrieueHus st oOydenus mo OJ1.12 Xumwus

MIpeICTaBJICH B TabmuIe 3

Tabmuua 3- [lepeyeHb cpeicTB MaTepUAIbHO-TEXHUYECKOTO obecrieueHus uist o0ydenus moOJ].12

XuMus
HaumenoBanue OCHAIIIEHHOCTh CICIMAILHBIX IIOMCIICHUHN 1 Ilepeuenn
CHEIMAIbHBIX MIOMEIIECHHH 1T CAMOCTOATEIBHOM paboThI JIUIIEH3HOHHOIO
MOMEIIEHU I u MPOTPaMMHOTO
MMOMEILEHUI ISt obOecreueHusl.
CaMOCTOSITEIIbHOM PexBu3uThI
paboThI MOITBEPIKIAFOIIETO
JIOKyMEHTa
Kabuner 39 mocagoYHBIX MECT, IPeroAaBaTenbCcKoe Mecto, | lIporpammuoe
€CTECTBCHHOHAYYHBIX | JOCKA, HAIJIIHBIE TOCOOHS obecrieueHue 1mo
JUACIIUTIIINH; Ha6op "T"a3oBsie 3akoHbI" - 10 mT., manensnn GNU
JlexuuoHHas Hab6op "Kpucrammumzamus" - 10 ., GPL: 7-Zip,
ayuropus (212) Hab6op naboparopssrii "Mexanuka" Blender, GIMP,
(pacmupenHslii) - 1 mr., Google Chrome,
Ha6op nmaboparopusrii "Ontuka" (paciivpeHHBbli) - Inkscape,
Iliﬂg-a - ) LibreCAD,
abop naboparopusiit "Ternoseie siBneHus" - 1 LibreOffice,

IT.,
I'mo6yc monurrueckuii 320 mm. - 1 .,
Ta6muup! "T'eorpadus. DxoHOMUYECKAs U
couuanpHas reorpagus mupa (12 Tabnun) - 1
KOMIL.

[Nonutnyeckas kapra mupa - 1 mr.
Monenp-ammkanus "buocunares 6enka" — 1 miT.
Monenb-anmmkanus "Jlenenue kietku. Mutos u
Mmeno3" — 1 mr.

Monenb-anmukanus "Knaccudukanus pacreHuit
Y KUBOTHBIX" — 1 IT.

Tabnuua "Bo3aMosKHBIE TYTH pEIICHUS
skojornueckux mpobaem"700*1000 (Burwmn) — 1
IIT.

Ta6muma "Kpyrosoport Bemects B 6uochepe”
700*1000 — 1 mT.

Ta6mumma "TloToku PHEPTrUY 1 MUIIEBBIC IETTH B
ouocgepe" 700*1000 - 1 mT.

Taomuue! "buosorus 10-11 xi1. DBoIMOMOHHOE
yueHuey. 10 auctoB. — 1 koM.

Maxima, Mozilla
Firefox, Notepad++,
StarUML V1.
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Jlocka i1 CylKu XMMHUYECKON MOCyAbl - | miT.
KoMIeKkT cpeacTB sl HHAUBUYyaTbHOW 3alUTHI
- 1 koM.

Jloxka JUIst COKUTAaHUS BEHIeCTB - | mT.

CnupToBKa 1eMOHCTpalMOHHA - 1 mT.
Bymaxnsie punbtpst 12,5 cm (100 mT.) - 1 koML
Becsl anexTponnsie nabopaTophublie (TouHocTh 0,01
r) - 1 mr.

Ha6op 6aHok 15 M 1715t TBEpABIX BEIIECTB - 3
KOMILJL.

Hab6op cknssHok 30 mut y1st pacTBOPOB PEAKTHBOB -
S KOMILJL.

[Tpobupka [1X-14 - 50 mT.

Crakan xumuueckuit 100 mut co mkanou IIT - 1
IIT.

[[Inmarenb-noxeyka - 3 mrT.

[ratuB mist npo6upok 10 rue3x (MoaudT.) - 4 mrT.
banka nox peaktusbl 500 M nonusTUNIEHOBAs - 10
IT.

banka mox peaktuBbl 500 M1 U3 TEMHOTO CTEKJIA C
npoOkoii - 30 mmT.

Boponka B-75 IIII - 2 wr.

KommiekT mepubix ko6 (12 mr.) - 1 xomr.
Kowmmnekt numeroxk (9 mr.) - 1 koM.

KomruiekT crakanoB miacTUKOBBIX (15 mT.) - 1
KOMILJL.

KoMrIuiekT crakaHIMKOB 711 B3BEIIMBaHUS (OIOKC)
- 1 xomru.

Hab6op cknsHOK mi1st pactBOpoB 250 Mi1. - 1 komruI.
ITect Ne 2 - 3 mr.

Crynka dapdoposas Ne 2 - 3 mT.

Ha6op Ne 16 BC "Mertanisl, okcuabl” - 1 mrT.
Ha6op Ne 17 C "Hutpatst" (Masbrit) - 1 mir.
Ha6op Ne 4 OC "Okcunst" - 1 mr.

Ha6op Ne 6 OC "Illenounsie u
1IeJI0YHO3eMEbHbIE MeTaIIBI" - 1 mIT.

Ha6op Ne 10 OC "Cynsdarsl. CynbhuThI.
Cynpopuast" - 1 mr.

Ta6muma "Tlepronuueckas cucTemMa Xum.
sanemenTtoB J[.M.Menneneesa" - 1 mr.

Ta6muma "IlpaBuna TeXHUKH 0€30MACHOCTH TPH
paboTe B xuMu4yeckoMm kabunere" - 1 mir.
Ta6muip! "OCcHOBBI XUMHUUYECKHX 3HaHUH. [IpaBmia
npoBeieHus 1abopaTopHbIX padot" - 1 mT.
Tabmuia "DaeKTpOXUMUIECKUHN Psi HAPSKCHUHA
MeTtamuioB" - 1 mir.

bymara unaukatopHasi yHuBepcaabHas - 1 KOMILIL.
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3.2 UndopmanuoHHoe odecriedeHue 00yuYeHust

B Oubnuoteunblii GoHA BXOAAT y4eOHUKH, ydueOHO-MeToauueckue KoMIUiekThl (YMK),
o0ecreunBaroIe OCBOCHUE y4YeOHON AUCHUIIIMHBI XUMHUS, PEKOMEHI0BaHHBIE WIIH JOMYIIEHHbIE
JUIST UCTIONB30BaHUS B TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3AIMAX, PEATH3YIOMIUX
o0pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero odiiero oobpaszoBanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3e ocHOBHOro oOmero oOpa3zoBanus. B mporecce OCBOEHHsS TporpamMmbl  ydeOHOMH
JTUCIHUIUIMHB XUMHSI CTYI€HThI TOJKHBI UMETh BO3MOXKHOCTh JOCTYIA K 3JIEKTPOHHBIM Y4eOHbIM
MaTepuaiaM Mo MpPeaMETy, UMEIOIUMCS B CBOOOTHOM JocTyre B ceTd MHTepHeT (3JIeKTPOHHBIM
KHHUTaM, PaKTUKyMaM, TeCTaM | JIp.).

OcHoBHasl iuTEpaTypa:

151 cTy1eHTOB:

[Mabpuensu O.C. Xumus : yueOHUK I CTY. yupexaeHuit cpen. npod. oopazosanus / O.C.
I'a6puensn, U.I'. OctpoymoB.- 6-€ u31., crep.- M.: Akagemus, 2017.-272 c.

Jais npenogaBaresieii:

1. T'munaka, H.JI. O6mas xumus. : yaeOnoe nocobue / 'muaka H.JI. — Mocksa : KnoPyc,
2019. — 748 c¢. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.M. Opranuueckas xumus : ydeOHuk / A.M. Apremenko. — Mocksa :

KnoPyc, 2018. — 528 ¢. — s CIIO. https://www.book.ru/book/924050/view2/1

- HHTePHeT-pecypchl

1. www.eor.it.ru/eor (yueOHbIH mopTai 1o ucnosszoBanuio DOP).

2. www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI TOpBI»).

3. www.hemi.wallst.ru (O6pa3oBaTeNbHBIN CAUT TSI ITKOJIBHUKOB «XUMUS).
4. www.alhimikov.net (O6pa3oBaTenbHBINA CAUT AJIS IITKOJTHHUKOB).

3.3 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIl

B pamkax wu3yueHus JUCHUIUIMHBI HCIONB3YIOTCA CJeAylonre HHPOPMAIMOHHbIE
TEXHOJIOTHH:

— DIIEKTPOHHBIE  00pa3oBaTENBHBIC PECypChl, B  KOTOPbIE BXOAST  SJCKTPOHHAsS
oOpazoBatenmpHass  cpena  AxajaeMuu  (paclolioKEHHassh MO AJIEKTPOHHOMY  ajpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 31eKTpOHHO-OMOIMOTEUHAsT CUCTEMA
«Znanium.com»  (pacmoJIO)KEHHass IO DJJEKTPOHHOMY azapecy  http://znanium.com/catalog),

AJIEKTPOHHO-0MOMoTeyHass cuctema «Ibooks.ruy» (pacmosio)keHHass 1O SJIEKTPOHHOMY aapecy
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https://ibooks.ru/home.php?routine=bookshelf);

— TMPE3EHTAIlMOHHBIE MaTepHalibl, pPa3paOOTaHHBIE B MEISIX BHU3YyalH3aluu Y4eOHOTO
MaTepuana ¥ TOBBIIICHHS HATJISAHOCTH OOyYeHHs, B COOTBETCTBUU C KAJICHIAPHO TEMATHYECKUM
TUTAHOM TI0 TUCIUTLINHE;

— B paMKax M3Yy4eHHUs AUCHUILIMHBI HCIIONIB3yeTcs makeT mporpamm Microsoft Office.

3.4 YciaoBus peaqu3alu¥ NPOrpaMMbl JJIsi 00y4aroIMXcsl WHBAJMIOB M JIMI €
OrPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

Copepxanne cpeaHero mpoPecCHOHATBHOTO OOpa30BaHMWsI W YCJIOBHS OpTaHHU3aIlUU
0o0ydyeHus: OOy4YarOmMXCsi € OCOOBIMH 00pa30BaTEIbHBIMH TOTPEOHOCTSIMH  ONPEACIISIOTCS
aJlanTUPOBAHHOM 00Pa30BATEIHHOM MPOTPAMMOH.

OOyuenue o 06pa3zoBaTeIbHBIM IPOTPaMMaM CpeTHEr0 MPOEeCCHOHATHLHOTO 00pa3oBaHus
0o0ydJarlmuxcsi C OrpPaHUYEHHBIMA BO3MOXHOCTSIMH 3JI0pOBbS Ha (DaKyJabTeT€ CpPETHETO
npoeCCHOHAIBHOTO  00pa30BaHUs aKaJeMUU  OCYIIECTBIACTCI C YyY4E€TOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, WHIAMBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHMSI 370POBbSI TaKuX
00yJaromuxcs.

CriennanbHble YCIOBUS BOCIUTAHUS U Pa3BUTHUS TaKMX 00y4JarOIIMXCsl, BKIIIOYAIOT B Ce0s:

- HCIIOJIb30BAHME CIICIUANBHBIX 00pa30BaTENbHBIX MPOTPAMM H METOAOB OOydYeHHUS U
BOCIUTAHMUS,

- HCIIOJIb30BAHHME CHEIUAIbHBIX YYEOHHKOB, Y4E€OHBIX TOCOOMH U JAUJAKTUYECKUX
MaTepUaoB MO TUCIUTUIMHAM CIEIUATBHOCTH,

- OCHAIICHHWE 3/aHUS CHUCTEMaMH TPOTHUBOMOXKAPHON CHUTHATM3AIMH M OIOBEIICHUS C
NyONMUpYIOMIMMHA  CBETOBBIMH  YCTPONCTBaMH, HWH(GOPMALMOHHBIMU Tablo0 € TaKTHIBHOM
(mpocTpaHCcTBEeHHO-peIbedHON) HHbOPMAITUEH U TIp.

- CIEUUATbHBIX TEXHUYECKHX CPEICTB OOYYCHHS KOJUICKTHBHOTO W WHIUBUIYaTHHOTO
MOJIb30BAaHUA, HAlpUMEp, HUCIOJIb30BaHUE MYJIbTUMEAUMHBIX CpPEACTB, HAIUYHE OPITEXHUKH,
CIaNI-TTPOEKTOPOB, AIEKTPOHHOM JOCKH C TEXHOJOTHEHN JTa3epHOT0 CKAHUPOBAHUS;

- of0ecriedyeHHuE BO3MOXHOCTH JHUCTAHIIMOHHOTO oOOydeHHus (dnekTpoHHble YMK s

JTUCTAHIIMOHHOTO OOYUEHHMSI, YICOHUKHN Ha DJICKTPOHHBIX HOCUTEIISX U JIP.)

- TIPENOCTaBIICHUE YCIYyT AacCUCTeHTa (ITOMOIIHHMKA), OKAa3bIBAIOMIETO OOyJaronIuMCs
HEOOXOIUMYIO0 TEXHUYECKYIO TIOMOIITb,

- Hajgu4he KOMIBIOTEPHOW TEXHUKH U CHEIUAIBHOTO MPOTPAMMHOTO 00eCIeYeHHs,
aJanTUPOBAHHBIX JJI1 UHBAIUIOB U ul] ¢ OB3;

- obecrieueHre OCTyIa B 3AaHUS 00pa30BaTEIbHBIX OpPraHU3alluil U JIpyrue yCiIoBHs, 0e3

KOTOPBIX HEBO3MOKHO WJIM 3aTPYIHEHO OCBOCHHME 00pa30oBaTeNIbHBIX MPOrpaMM O0yUYaIOLIUMUCS C
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OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBBSI.

- KOMIUIEKTOBaHHE OMOIMOTEK CIEIHaTbHBIMU aJalTHBHO-TEXHUYCCKUMHU CPEICTBAMU IS
uHBanuI0B U nuil ¢ OB3 (roBopsmuMu KHUTaMH Ha (DIen-kapTax U CHEIHATbHBIME alapaTaMmu
JUISL UX BOCTIPOU3BEICHMUS).

B memsx [OCTYyMHOCTHM TOJIydeHHsI CpEAHEro Mpo(ecCHOHAIBHOTO  O00pa30BaHHS
oOyJaromuMucss ¢ 0coObIMH  0Opa3oBaTeNbHBIMU  MOTpeOHOCTAMH  akaaemuein HMMCUT
o0ecrieunBaeTcs:

1) ans oOydaromuxcs ¢ OrpaHUYCHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI TIO 3PEHHUIO:

- aganTanus OQUIMATBHOTO CaliTa aKaJeMHuH B ceTH VMHTepHET ¢ ydeToM 0coObIX
NoTPeOHOCTEH MHBAIMIOB IO 3PEHUIO C MPHUBEICHUEM UX K CTAaHAAPTY JOCTYIHOCTH BeO-KOHTEHTA
U BEO-CEPBUCOB;

- pa3MelleHWe B JIOCTYHHBIX [ OOy4yaromMXCs, SBISIOIUXCS CICNbIMH  WIN
c1abOBUIAIIMMHA, MECTaX M B aJanTHPOBAaHHOW ¢opMe (C y4eTOM HX OCOOBIX MOTPEOHOCTEH)
CIpaBOYHOM WMH(OpPMAIMUA O PACTIMCAHHWM JICKIHMH, YICOHBIX 3aHATHH (IOJDKHA OBITH BBIMOJTHEHA
KPYIHBIM (BBICOTA TNPOIMHUCHBIX OYKB HE MeHee 7,5 cM) penbedHO-KOHTPACTHBIM MIpUPTOM (Ha
6enoM uiu xEntom oHe) u npoaydaupoBana mpupToM bpaiiis);

- oOecrieueHUe BBITYyCKAa aTbTEPHATUBHBIX ()OPMATOB MEUATHBIX MAaTEpUANOB (KPYIMHBIH
mpudT win ayanodaie);

- obecrieueHue AOCTyna 00y4aromerocs, sIBISIOMErocs CIEIbIM U NCIOIb3YIOLIEro Co0aKy-
MOBOJBIPS, K 3laHUIO 00pa30BaTEIbHOM OpraHU3aIMK, PACIOIaraollero MeCTOM JUIsl pa3MeLeHUS
c00aKU-TIOBOJIBIPS B 4aChl OOYYEHHS CaMOT0 00 yJaroIIeTrocs;

2) nnst 00y4aOUIMXCsl C OTPAHUICHHBIMU BO3MOKHOCTSIMU 3JIOPOBBS TI0 CITYXY:

- nyOnupoBaHHE 3BYKOBOM CIpPaBOYHOM MHGpOpPMALMKM O PACHUCAHUU YYeOHBIX 3aHITUH
BU3YaJIbHOU (YCTaHOBKAa MOHHTOPOB C BO3MOXKHOCTBIO TPAHCISAIMU CYOTHTPOB (MOHHTOPBI, MX
pa3Mephl U KOJMYECTBO HEOOXOAUMO OTPEACISTh C YIETOM Pa3MepPOB MOMEIICHNUS );

- obecrieueHne Ha/IISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHSI MHPOPMAIINH;

3) s oOy4aromuxcs, WMEIONIMX HApYIICHUS ONOPHO-JBHUTAaTEIbHOTO ammaparta,

MaTCpUAIIbHO-TCXHUYCCKHUC YCJIIOBUA OOJIKHBI o0ecreunBaTh BO3MOXKHOCTh 6eCHpeHHTCTBeHHOI‘O

A0CTyIa OGY‘-I&IOH.IHXCH B yLICGHBIC IOMCIICHUA, TYaJICTHBIC n Apyruc IIOMCIICHUA
00pa3oBaTeNbHONW OpPraHM3allMU, a TAaK)Ke MX NMpeObIBaHWUE B yKAa3aHHBIX MOMENICHUSAX (HaIH4YHE
MaHIyCOB, MOPYYHEH, paCIIMPEHHBIX JIBEPHBIX IPOEMOB, TU(PTOB M IPYTUX MPHUCITOCOOICHHIA).

4) Tlpu moNydYeHUH CpeaHEero MPOQPECCHOHATBHOTO OOpa30BaHMsS OOYYAIOIIUMCS C
OrpaHUYCHHBIMU BO3MOXHOCTAMU 310pPOBbA aKaHeMHeﬁ npeaoCTaBIIAOTCA 6CCHJIaTHO
CrienagbHble YYeOHUKH W ydeOHbIe TOcoOWs, WHas ydeOHas JuTeparypa, a TaKXKe YCIyrd

CYpAOIEPEBOTYUKOB U TU(DIOCYPIOTIEPEBOTUYUKOB.
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4. XapaxkTepucTHKA

OCHOBHBbBIX BHUAO0B HEATECJIBbHOCTH

001meo0pazoBaTeIbHON y4eOHOM TUCHUIIHHE XMMUSA

Conep:kanue
00yueHust

XapakTepucTHKA OCHOBHBIX BU10B Y4e0HOM 1eITeJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX JIeiiCTBUIl

Baskneiinime
XHMHYECKHue
MOHATHSA

YMeHue naBath ONpENEIeHUE U ONIEPUPOBATh CIEAYIOIIUMHA XUMUYECKUMU
MOHATUSIMHM:  BEIIECTBO, XHMMHMUYECKUH JJIEMEHT, aToM, MOJIEeKyJa,
OTHOCUTENIbHBIE aTOMHAsi M MOJEKYJSIpHAas MacChl, WOH, aJUIOTPOMHUS,
M30TOMNbI, XUMHYECKasi CBsI3b, 3JIEKTPOOTPHUIATEIbHOCTh, BaJIEHTHOCTD,
CTETIeHb OKHCJICHHUS, MOJIb, MOJISIpHas Macca, MOJSIPHBIH 00BeM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOIO M HEMOJIEKYJISIPHOTO
CTPOEHMSI, PAaCTBOPHI, BJIEKTPOIUT U HENIEKTPOJIUT, DJIEKTPOJUTHUECKAS
IUCCOLMAIMs,  OKUCIUTENh UM BOCCTAHOBUTENb,  OKHUCIEHHE U
BOCCTAHOBJICHHE, TEIUIOBOU APPEKT peakinuu, CKOPOCTb XUMHUYECKOH
peakuuu, Karajau3, XHMHYECKOe paBHOBECHE, YIJIEPOJHBIM CKeJeT,
(GyHKIIMOHATBHAS TPYIIA, H30MEPHs, TOMOJIOTHUS

OcHOBHBIE
3aKOHBI XUMHH

@opMyIHpPOBaHHE 3aKOHOB COXPAHEHMS MACCHl BEIIECTB M ITOCTOSIHCTBA
COCTaBa BEILIECTB. YCTAHOBKA INPUYMHHO-CICIACTBEHHON CBA3M MEXIY
COJIep’)KaHUEM JSTHUX 3aKOHOB M HAalHMCaHWEM XHMHUYECKUX (GopMyna H
YPAaBHEHUN. YCTaHOBKA 3BOJIIOLMOHHOW CYIIHOCTH MEHAEIECEBCKON H
COBpeMeHHOUW (GopMynmnpoBoK mepuoandeckoro 3akoHa J[.M.Menneneena.
OObsicHeHre (PU3NIECKOTO CMBICTA CUMBOJIMKH MEPUOANYECKON TaOIUIIBI
xuMHuueckux osnemeHtoB J[.M. MeHneneeBa W ycTaHOBKAa MNPUYUMHHO-
CIIEICTBEHHOW CBSI3M MEXJy CTPOCHHEM aroMa M 3aKOHOMEPHOCTIMH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILIECTB B MEPHUOAAX
U Tpymnmax. XapakKTepuCTHKa dJIEMEHTOB MaJbIX M OOJBIINX MEPHOOB IO
ux 1nojoxxeHuro B Ilepnonnueckoii cucreme J[.M1. Menneneesa

OCHOBHBIE
TEOPUH XUMHUH

YcraHoBKa 3aBUCHMOCTM CBOMCTB XMMHYECKHX BELIECTB OT CTPOEHUS
aTOMOB O0pa3yroIMX HMX XUMHUYECKHX OJJIEMEHTOB. XapaKTEPHCTHKA
BAXHEHUIINX THUIIOB XHUMHYECKHX CBS3ed W OTHOCHUTEIILHOCTH JTOH
tumojgoruu. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS  KPUCTAUIMYECKUX  pelIeTOK. DOpMylIHpOBKa OCHOBHBIX
MOJIO)KEHUN TEOPUHU DJICKTPOJUTHUECKON TUCCOLUMAIIMN U XapaKTEPUCTUKA
B CBETE 3TOM TEOPUHU CBOWCTB OCHOBHBIX KJIAaCCOB HEOPraHUYECKUX
coeguHeHnil. DOPMYyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XUMHYECKOTO
CTPOEHUSI OPTaHMYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE ITOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUIN

Baskneiinue
BelllecTBAa U
MaTepHuaJIbl

XapakTepucTruKa cOoCTaBa, CTPOCHHUSI, CBOMCTB, MOIYYEHUS U IPUMEHEHUS
BAKHEUIINX METAUIOB U HX COEAUHEHUH. XapaKTepUCTHKa COCTaBa,
CTPOEHHsI, CBOWCTB, MOJyYECHHUS] M NPUMEHEHUs BaXXKHEUIIMX HEMETAJJIOB
UX COCIMHEHUM. XapaKTEepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, ITOIy4CHUS
U TPUMEHEHUs BAXHEHIIMX KJIACCOB YIJIEBOJOPOJIOB HUX IMPOU3BOJHBIX
Hanboyiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM IUIaHE MpPEICTaBUTEINCH.
AHaJIOTUYHAsT XapaKTepUCTHUKA BAXKHEHIIUX TMPEICTABUTENCH APYrUX
KJIACCOB OPraHMYECKHX COECIUHEHWI: METAHOJIa U 3TAHOJIA, CIIOKHBIX
3(UPOB, )KUPOB, MBLI, alILJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT

XuMHYEeCKU
SI3LIK U
CHUMBOJINKA

Hcnonp3oBanne B y4eOHOH U MpO(EeCCHOHAIBHOW  JIeATENbHOCTH
XMMHYECKHX TEPMHHOB M CHMBOJIMKH. Ha3BaHWe M3y4eHHBIX BEIIECTB IO
TPUBHAJIBHON WJIM MEXIyHApOAHOH HOMEHKJIAType U OTPa)XKEHHE COCTaBa
3THX COEIMHEHUI C MOMOIIBI0 XUMUYecKuX (opmyn. OTpaxeHue
XMMHYECKHX IPOIECCOB C MOMOIIBI0 YPAaBHCHUH XUMHUYECKUX PEaKIIUi

Bremonaeane XUMHYECKOTO SKCIICPUMCHTA B IIOJIHOM COOTBCTCTBUU C
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XuMuyeckui
IKCHEPUMEHT

nmpaBujiaMu  Oe3omacHocTH. HaOmromenue, ¢ukcamuss W ONKCaHUE
PE3YNIBTATOB MPOBEICHHOTO 3KCIIEPUMEHTA

Xumudaeckas tHGopMaIus

[IpoBeneHnEe CaMOCTOSITENIBHOTO TOUCKA XUMUYECKOW HH(POpPMAIUU C
HCIIOJIb30BaHUEM Pa3IUYHbIX MCTOYHUKOB. Hcnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH N O00pabOTKM U Tepeadyd XHUMHYECKOH
WH(pOpMaIIUU U €€ MPEICTABIICHUS B Pa3IMYHBIX (hopmax

Pacyersl mo xuMudeckum Gopmynam U YpaBHEHUSIM

VYcTraHOBKa 3aBUCMMOCTM MEXJYy KaudeCTBEHHOM U KOJIMYECTBEHHOU
CTOPOHAMH XHMHUYECKUX OOBEKTOB WM MPOIECCOB. PerieHne pacyeTHBIX
3a/1a4 [0 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM

[TpodunsHOE 1 MpodecCHOHaTHFHO 3HAYUMOE COJIEpPKaHUE

OObscHEeHrE XMMUYECKHX SBJICHUH, TPOUCXOASIINX B IPUPOE, OBITY U Ha
npousBojicTBe. OrmnpenencHue BO3MOXHOCTEH MPOTEKAHUS XUMHYECKHX
npeBpalleHuit B pa3iauuHbiX  ycinoBusx. CoOmioneHue — mpaBuil
9KOJIOTHYECKH TPAMOTHOTO TMOBEACHHS B OKpyxkawiehd cpeae. OreHka
BIIUSIHUSL XMMHMYECKOTO 3arps3HEHHs] OKpY’Kalollell cpeibl Ha OpraHu3M
YeJIOBEeKa U JPYyrue >kuBble opranu3mbl. CoOmoieHne npaBuil 6e3011acHOro
oOpallleHusi C TOPIOYUMH U TOKCHYHBIMHM BEILIECTBaMH, J1a00paTOPHBIM
obopynoBanueM. IloaroroBka pacTBOpOB 3aJaHHON KOHIICHTPALUHU B OBITY
U Ha npousBojacTBe. KputHueckas olleHKa TOCTOBEPHOCTH XMMHUYECKOMN
nH(OpMAIINH, TOCTYNAIOMIEH U3 Pa3HBIX HCTOYHUKOB

XuMuuyeckui
IKCHEPUMEHT

BeimmonHeHne XMMHUYECKOTO HSKCHEPHMEHTa B IOJHOM COOTBETCTBHHU C
npaBuigamMu  Oe3zomacHoctu. HaOmromenue, Qukcanus ©  ONHMCaHUE
PE3YNIBTaTOB MPOBEACHHOTO SKCIEPUMEHTa MH(OpMAINH, MOCTYMAIOMel
U3 pa3HbIX HCTOYHUKOB

Xumuueckas
uHopmauus

[TpoBeeHne CaMOCTOSTENEHOTO TOMCKAa XUMHUYECKOW WH(MOpMAIH ¢
UCTIOJIb30BaHUEM pa3IMYHbBIX HCTOYHUKOB. Hcnonp3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHH A7l 0OpaboTKM W Iepenadyd XHUMHYECKOH
WH(pOpMaIUU U €€ MPEICTABIICHUS B Pa3IMYHBIX (hopMax

Pacuernl mo

YcraHoBKa 3aBUCHUMOCTH MEXAY KA4ECTBEHHOM M KOJWYECTBEHHOMH

XHMHYECKUM CTOPOHAMHU XMMHYECKUX OOBEKTOB U MPOIECCOB. PelmeHne pacueTHbIX
dopmyaam u 3a/1a4 [0 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM
YPaBHEHHSAM
Ipodpuanroe u | OObACHEHNE XMMUYECKUX ABICHUH, IPOUCXOAANINX B IPUPOJE, ObITY U Ha
npogeccHoHaNbLHO | TPOU3BOACTBE. OnpeneneHue BO3MOXHOCTEH MNPOTEKAHUS XMUMHUYECKHX
3HAYMMOE npeBpalleHuit B pa3iauuHbiX  ycinoBusax. CoOmioneHue — mpaBuil
colepiKanmue AKOJIOTUYECKH TPAMOTHOTO TOBEACHHUS B OKpyxkatoied cpene. OreHka

BIUSHUSA XMMHYECKOTO 3arpsA3HEHMs OKPYKAIOIIEH Cpeibl Ha OpPraHHU3M
YeJIOBEeKa U JPyrue skuBble opranu3mbl. CoOmoieHne npaBuil 6e3011acHOro
oOpallleHuss C TOPIOYMMHM U TOKCHYHBIMU BELIECTBAMH, Ja0OpaTOPHBIM
obopynoBanueM. IloaroroBka pacTBOpOB 3aJaHHON KOHIICHTPALUU B OBITY
U Ha npousBoacTBe. KpuTuueckas OLEHKa AOCTOBEPHOCTH XMUMHYECKON
uH(pOpMaINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHUKOB
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5.KOHTpoJIb M OlEHKAa Pe3yJbTATOB OCBOCHUSA 00mIe00pa3oBaTebLHON YyueOHO

AUCHUIIIIMHBI Xumus

Pe3yabTarsl 00yyeHus DopMbI U
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHHUS) METO/IbI
KOHTPOJIA ¥
OLICHKH
pe3yabTaToB
o0yueHust
Ha3bIBATh W3YYEHHBIE BEUIECTBA [0 «TPUBHAIBHON» WM MEXIYHAPOJIHOM | MPAKTUYECKHE
HOMEHKJIaTypaM; 3aHATUSA
ONpENENsATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX DJIEMEHTOB, | MPAKTUYECKUE
TN XUMUYECKON CBSI3U B COCAMHEHUSX, 3aps] MOHA, MPOCTPAHCTBEHHOE 3aHATHS,
CTpPOCHHE MOJIEKYJ, THUIl KPUCTANIMYECKOW PEIIeTKH, XapakTep cpelasl B | m1abopaTopHbIE
BOJHBIX pacTBOpax, OKHUCIUTEIb M BOCCTAaHOBUTEIb,  HAaIPaBICHUE paboThl,
CMEIICHUS PAaBHOBECHS MMOJ BIHUSHHUEM PA3UYHBIX (PAKTOPOB, U30MEPHI M | TECTUPOBAHUE
TOMOJIOTH, IPUHAJUIEKHOCTD BEIIECTB K Pa3HBIM KJIACCaM HEOPTaHUYECKUX U
OpraHUYECKUX COCTUHEHUI; XapaKTep B3aUMHOIO BIMSHUS aTOMOB B
MOJIEKYJIaX, TUIIbI PEAKLIUH B HEOPTAHUYECKOW U OPraHU4eCKON XUMUH;
XapakTepHu30BaTh IEMEHTHI 110 UX MOJNoKeHuIo B [lepuoauueckoii cucreme | mabopaTopHbie
J.N. MenneneeBa; o0Iue XMMHUYCCKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, paboTsl
OCHOBHBIX KJIACCOB HEOPTaHMYECKMX U OPraHUYEeCKUX COCAUHEHUM;
CTPOCHHE ¥ CBOWMCTBA OpPraHUYECKHX COEAUHEHUW  (YrJIeBOJOPOJIOB,
CIUPTOB, ()EHOIIOB, ANILJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT, aMHHOB,
AMUHOKHCIIOT U YTJIEBOJOB);
OOBSACHATH 3aBHCHUMOCTh CBOMCTB XHMHUYECKOTO 3JIEMEHTa U 00pa30BaHHbBIX KOHTpPOJIbHAS
UM BelecTB OoT nonoxeHus B [lepuonnueckon cucreme /.M. Menneneena; pabora,
3aBHCHUMOCTH CBOMCTB HEOPraHMYECKUX BELIECTB OT MX COCTaBa M CTPOCHHUS, | J1a0OpaTOpHBIE U
MPUPOY XUMUUYECKOU CBSI3U, 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKluu | MPAKTUUYECKUE
OT Pa3NUYHbIX (PAaKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKHX 3aHATUSA
COEIMHEHUI OT CTPOCHHUS UX MOJIEKYJ;
BBITIOJIHSITh XUMUUYECKHI SKCIEPUMEHT [0 PACMO3HABAHUIO Ba)XKHEHIINX nabopaTopHbie
HEOPraHWYECKUX M OPraHUYeCKHX BEUIECTB, MOJYUYEHUIO KOHKPETHBIX paboThI
BEILECTB, OTHOCSAIINXCS K U3YUYEHHBIM KJIACCAM COEIUHEHU;
MPOBOAMTH PACUETHI IO XUMUYECKUM (DOPMYIIaM U YpaBHEHUSM PEaKITHii; MPaKTUYECKUE
3aHATUS
OCYIIECTBIISITh CAMOCTOSITENIbHBIM TOUCK XHMHUYECKON HH(OpMaluu c | caMoCTOosATeNbHas
UCIIONIb30BAaHUEM Pa3JIMYHbIX MCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX H pabora
HAyYHO-TIOMYJISIPHBIX M3JAaHUNA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WNHuTepHeTa); UCMONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUHU JIJIsI 00pabOTKH U
nepesayd XuMud. HTHGOPMAIUH U € TIPECTABICHUS B PA3INYHBIX (opMax;
UCIIONIb30BAaTh MPUOOpETEHHbIE 3HAHWA U YMEHHMsS B TMPAKTUYECKOM | MHIMBUIYyalIbHbBIE
NESTEIbHOCTH W TIOBCETHEBHOM JKW3HU: JUIS TOHMMAHUS TJI00ATBHBIX TBOPYECKHUE
npo0iieM, CTOSAIIUX MEePE YEIOBEYECTBOM: IKOJIOTMUECKHUX, JHEPIeTUUECKUX 3amaHust web-
U CBIPBEBBIX quest, mini-
MIPOEKTHI
OOBSCHEHUS! XUMHUYECKHUX SBIICHUH, MMPOUCXOSAIIUX B MPUPOJIE, OBITY M HA | MHAWBUIYyaTbHBIC
IIPOU3BOJCTBE, HSKOJOTMYECKH TPaMOTHOIO NOBEACHUS B OKpPYXKarolleu TBOPYECKHUE
cpene. 3amaHust web-
quest, mini-
MIPOEKTHI
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6. OueHKa 0CBOEHUS TOCTUKEHU I JJUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEILHOHPAOOTHI

OneHka JOCTHKEHHS OOydYaloUIMMMCS JIMYHOCTHBIX pe3ynbraToB (namee — JIP)
MPOBOAMUTHCS B paMKax KOHTPOJIBHBIX U OIICHOYHBIX MPOIENyp, MPEeIyCMOTPEHHBIX JaHHOM
[Tporpammoii.

Cnoco0bl KOHTPOJISI Pe3ybTATOB M KPHUTEPUHM Pe3yJbTATHBHOCTH peaju3anuu

BOCIIMTATEIbHON PA00THI 00y4YAIOIIUXCH AKAAEMUYECKOTr0 KOJLJIeIKA.

Bun xonTpons PesynbTat KOHTpOIA

BxoxHo# KOHTPOJIb JMAarHOCTHKA CIIOCOOHOCTEH M HMHTEPECOB
oOydJaronuxcsi(TeCTUpoBaHNE,aHKETHPOBAHUE,
COITMOMETPHS, OTIPOC).

Texkymmii KOHTPOIb nefaroruyeckoe HaONIOZIeHWe B  Ipoliecce
IIPOBEACHUS MEPOIPUATHM, I1€1arOrnYeCKUi
aHaM3 TBOPYECKUX paboT, MEpONpUATHIA
oOyyaromuxcsi, (GOPMHpPOBAaHWE U AHAIU3
nopTdosno 00yJaroIIerocs; UCIIOJTHEHNE
TEKYIIEH OTYETHOCTH

HTOoroBbiii KOHTPOJIb aHaIMu3 IeITCIbHOCTH

KoMiuieke kpuTepHueB OLEHKH JUYHOCTHBIX Pe3yJIbTATOB, 00y4al0LIUXCH:

— JIEMOHCTpalus HHTepeca K Oynymieit npodeccun;

— OLIEHKa COOCTBEHHOT'O MPOIBUKECHHUS, JINYHOCTHOTO Pa3BUTHS,

— MOJIOXKHUTEIbHAS JWHAMHKA B OPTraHM3aLUU COOCTBEHHOW y4eOHOW JesITeIbHOCTH I10
pe3yapTaTaM CaMOOLIEHKH, CAaMOaHAJIN3a U KOPPEKIUU €€ pe3yJIbTaToB;

— OTBETCTBEHHOCTh 3a pe3ylbTaT y4yeOHOM JeATeIbHOCTH U  TMOATOTOBKH K
npohecCHOHALHON IS TEIILHOCTH;

— IPOSIBJIEHUE BHICOKOMPO(ECCHOHANBHOM TPYI0BOM aKTUBHOCTH;

— y4acTHe B HCCIIEIOBATENbCKON U IPOEKTHOM paboTe;

— ydacTHe B KOHKYypcax Mpo(ecCHOHAIBHOIO MacTepcTBa, OJIMMIIMAZaxXx MO Mpodeccuu,
BUKTOPHHAX, B IPEAMETHBIX HEJEISIX;

— COOJIIOJICHHE OSTHUYECKUX HOPM OOIIEHHs TpU B3aMMOJACHCTBHH C OOYYarOIIUMHUCH,
MIPENOIaBaTENIIMH, PYKOBOAUTEIISIMHU IPAKTHUK;

— KOHCTPYKTHUBHOE B3aUMOJICHCTBUE B y4EOHOM KOJIJIEKTUBE;

— JI€MOHCTPALINS HAaBBIKOB MEKJIMYHOCTHOTO JIEJIOBOTO OOIIEHHUS, COLUATBHOTO UMUK,

— TOTOBHOCTh K OOIIEHUIO W B3aMMOJCHCTBHIO C JIIOJbMH CaMOIro pa3HOro cTaryca,

STHUYECKOMU, PETUTHO3HON MPUHAITICKHOCTH U B MHOTOOOPa3HBIX 0OCTOSATENbCTBAX;
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— c(hOpPMHUPOBAHHOCTH TPAKJAHCKOM MMO3UILIMHU; Y4AaCTHE B BOJIOHTEPCKOM JABUKECHUH;

— MPOSIBJIECHUE MHUPOBO33PEHUYECKUX YCTAHOBOK Ha TOTOBHOCTb MOJOJBIX JIOACH K
paborena 6iaro OTedecTna;

— IpOSIBJIEHUE MPABOBOM aKTMBHOCTU W HAaBBIKOB MPAaBOMEPHOTO MOBEICHUS, YBaKCHHS
K3aKOHY;

— OTCyTCTBHE (DAKTOB TMPOSIBICHUS HUICOJIOTUU TEPpOpU3Ma M OIKCTPEMHU3MA Cpelnu
00ydJaromuxcs;

— OTCYTCTBHE COIMAIBHBIX KOH(MJINKTOB CpeAr OOYYarolIMXCs, OCHOBAaHHBIX Ha
MEXJIMYHOCTHOM, MEXPEIUTHO3HOM I10YBE;

—ydacThe B pealM3aldd MPOCBETUTEIbCKUX MPOrpaMM, TOUCKOBBIX, BOEHHO-
UCTOPUYECKHX, KPACBETUECKUX OTPSIIaX U MOJIOACIKHBIX O0BETMHEHUSX;

— 100pOBOJIbYECKHE MHUIIMATUBBI 10 TOJEPKKH MHBAIHUJIOB U MIPECTAPEINBIX TPAXKIAH;

— MPOSIBIICHUE JKOJOTUYECKOW KYIbTYPhI, OEpPEeKHOTO OTHOIICHHS K POTHOU 3eMmIle,
IpUPOIHBIM OoraTcTBam Poccuu u mupa;

— JIEMOHCTpAlLlg YMEHUNH M HABBIKOB Pa3yMHOI'O MPUPOJOINOIb30BAHMS, HETEPIUMOTO
OTHONICHHUS K JEHCTBUSAM, IPUHOCSIIUM BPE]] IKOJIOTUH;

— JIEMOHCTpALMsS HaBBIKOB 3JI0POBOTO 00pa3a KU3HH M BBICOKHUN YPOBEHb KYJIBTYPHI
3JI0pOBbsI 00YUAIOIINXCS;

— MPOSIBIICHUE KYIbTYpPhl IOTpebIeHusT HH(GOPMAIUU, YMEHUNH U HABBIKOB IMOJIb30BAHUS
KOMIIBIOTEPHON TEXHHKOW, HABBIKOB OTOOpa M KPUTHUYECKOTO aHann3a WHPOpMAIUU, YMEHUs
OpPUEHTUPOBATHCS B MHPOPMAIIIOHHOM MPOCTPAHCTBE;

— y4acTHe B KOHKypcax Mpo(ecCHOHATLHOTO MaCTePCTBA U B KOMAHIHBIX MMPOEKTAX;

— MPOSIBJICHUE YKOHOMHYECKOU W (PMHAHCOBOHN KYJIBTYPhI, SKOHOMHUYECKON TPAaMOTHOCTH
a Takke COOCTBEHHOH aIeKBAaTHOM ITO3UIMM II0 OTHOIIEHHUIO K COILMAIBLHO-dPKOHOMHYECKON

NEUCTBUTEILHOCTH.
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