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1. CTpykTypa nporpammbl 0011e00pa3oBaTeibHON Yu4eOHO TUCHMNINHBI XUMHUSA

1.1 IossicHUTEIbHAA 3aNIUCKA

[Iporpamma oOmieoOpa3oBaTeIbHON Y4eOHOW JMCHMIUIMHBI «XUMHUs» MpETHA3HAUYCHA IS
U3y4YeHHUs] XUMUH B NpodeccHoHANbHBIX 00pa3zoBaTenbHbIX opranuzanusx CIIO, peamusyrommx
00pa3oBaTeNbHYIO IPOrpaMMy CpEeIHEro oOmero oOpa3oBaHUS B INpejenax OCBOCHHsS OCHOBHOM
npodeccuoHabHO oOpa3oBatenpHOil mporpammbel CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO
o0miero oOpa3oBaHMsl IPU MOATOTOBKE KBAJHM(PHUIIMPOBAHHBIX pabOyuX, CIIyKalluX, CIEUaTICTOB
CpEIIHEro 3BEHa.

[Iporpamma paspabotana Ha ocHoBe TpebOoanHuii @I'OC cpeanero obmero oOpa3oBaHUA,
NPEIBIBIAEMBIX K CTPYKType, COJCPKAaHHIO M pPe3yJbTaTaM OCBOCHHS Y4YeOHOH AMCHIUIUIMHBI
«XuMHs», B COOTBETCTBUHU ¢ PekoMeHIanusMu Mo OpraHu3alyy MOJYyYeHUs CpPeAHEro OOIIero
o0Opa3oBaHUs B Mpejenax OCBOCHUS 00pa30BaTEIbHBIX MPOTPAMM CPEAHEro MpoeCCHOHANTBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro o0miero oOpa3oBaHMs, ¢ y4yeTOM TpeOoBaHMM mojoxeHus «O
pa3paboTke pabouynx mporpamMm 0OIMIE0OpPa30BATEIBHBIX YYEOHBIX AUCHUIUIMH OCHOBHOM

npodeccuoHaNIbHOW 00pa30BaTEIILHOM MPOTPAMMBI CPEIHEr0 MPO(HEeCCHOHATPHOTO 00pa30BaHU.

1.2 O0mas xapakTepucTuKa 0011e00pa3oBaTe/;ibHON yueOHOW JUCUMIUIMHBI XUMUS

XUMHsI — 3TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOCHUH, CBOWCTBAX M NPEBPALICHHUSX,
3HAYCHUH XHMMHUYECKHUX BEIIECTB, MATEpHAIOB M IMPOLECCOB B IMPAKTHYECKOW IESITEIBHOCTH
YeJioBeKa.

Conepxanue 0011€00pa30BaTEIFHON y4YEOHON IUCHUIUIUHBI «XUMUS» HANpPaBICHO Ha
YCBOEHHE OOYYaIONMMHUCS OCHOBHBIX MOHSTUH, 3aKOHOB U TEOPUH XMMHUH; OBJIAJICHHUE YMEHUIMHU
HAOII0aTh XMMHUYECKUE SBIICHUS, TPOBOIUTh XUMHUECKUN HKCIIEPUMEHT, TPOU3BOIAUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (POPMYII BELIECTB U YPaBHEHUN XUMUYECKUX PEaKIil.

B mpouecce n3ydeHuss XuMuu y o0ydaroIIuXcsl pa3BUBAIOTCS MMO3HABATEIbHBIE HHTEPECHI U
UHTEJJIEKTyaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B CaMOCTOSATEIBHOM NPUOOPETEHUH 3HAHMH IO
XMMHU B COOTBETCTBUHU C BO3HHKAIOIIMMH JKU3HEHHBIMHU TPOOIEMaMH, BOCIIUTHIBACTCS OepekHOe
OTHOIICHUS K MPHUPOJe, MOHUMAHKUE 3I0POBOTO 00pa3a KU3HU, HEOOXOUMOCTH MPEaYTPEKACHUS
SBJICHUM, HAHOCSIIMX Bpea 370pPOBBI0 U OKpyxkaromed cpene. OHU OCBaMBalOT IPUEMBI
IpaMOTHOTO, OE30MACHOTO MCIIONF30BAaHUS XUMHUUYECKUX BEHIECTB U MAaTEPHAJIOB, TPUMEHSIEMBIX B
OBITY, CEIBCKOM XO35HICTBE U Ha IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHM COJAEpKaHUS 00IIEe00pa30BaTEIbHON yUeOHOW JUCIUILTAHBI s

npodecCHOHANBHBIX ~ 00pa30BaTeNbHBIX  OpPraHW3allMii, pealu3ylomuX  00pa3oBaTeIbHYIO
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IporpaMmy cpeaHero oouiero oopasosanus B npeaenax ocsoerus OIIOII CIIO na 6a3e 0CHOBHOIO

oOmero o06pa3oBaHus, yUYUTHIBAJIACh OOBEKTHUBHASI PEAbHOCTh — HEOOJBIION 00BEM YacoOB,

OTIYIIEHHBIX Ha H3Y4YEHHE XHMHHM M CTPEMJICHHE MaKCHUMaJIbHO COOTBETCTBOBATH WUJESAM
pasBuBaromiero ooydyenus. [loaromy TeopeTHueckne BOMPOCHI MAKCHMAIbHO CMEIIEHBI K Hadairy
W3YYEHUS TUCIUIUIMHBIL, C TEM YTOOBI MOCIeAYIOUMHA (haKTUYECKUI MaTepuas paccMaTpUBalICs Ha
OCHOBE U3YUYEHHBIX TEOPHUI.

Peanu3zanus 1eIyKTUBHOTO MOJXOAAa K M3YYEHHIO XMMHUH CHOCOOCTBYET Pa3BUTHIO TAKHX
JOTUYECKUX OIepaluii MBIIUIEHUS, KaK aHalu3 M CHHTE3, 0000IleHHEe M KOHKpeTH3alus,
CpaBHEHHE U aHAJOTHs, CHCTEMATU3AIUs U KITacCu(UKAIUS U JIp.

N3ydyenune xumun B MpodeccuoHaTbHBIX 00pa30BaTENbHBIX OpraHU3alMIX, PEaTH3yIOIINUX
o0pa3oBaTeNnbHyI0 IPOTrpaMMy cpeiHero obiero odpasosanus B npeaenax ocsoenus OITOIT CITIO
Ha 0a3e OCHOBHOro 001ero oOpa3oBaHusi, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT HpOQuis
podeccuoHaIbHOr0 00pa3oBaHus. JTO BbIpaXaeTcsl B COAEPIKaHUU 00YUYEHMsI, KOJMYECTBE YacoB,
BBIJICTISIEMBIX Ha M3y4Y€HUE OTAEIBHBIX TEM MPOTPaMMBbl, I1yOWHE MX OCBOCHHS 00yYarolUMHUCS,
o0beMe M XapakTepe NMPAKTUYCCKUX 3aHATHH, BHUJAX BHEAYJIUTOPHOW CaMOCTOSTEIBHON pPabOThI
CTYJCHTOB.

ITpu ocBoenun npodeccuii CIIO u cnennansHocteit CI1O ecTecTBEHHO-HAYYHOTO MPOQHIIS
npodeccruoHabHOro 00pazoBaHust XUMHsI u3ydaercs Ha 6a3oBoM ypoBae ®I'OC cpennero oo1ero
oOpazoBanus, npu ocBoenuu npodeccuii CI1IO u cnenmanpHocTedt CIIO TexHHYECKOTO MPOQHIIs
npodeccuoHalIbHOT0 00pa3oBaHUs XUMHS U3ydaercs Oosiee yriryOieHHO Kak npoduiabHas yueOHas
JTUCIUIINHA.

ITpu ocoenun mnpocdeccuit CIIO u cnenmansHocTeit CIIO conmanbHO-3KOHOMHYECKOTO
npoduis, cneunuanbHocteil CIIO rymaHuTapHOro mnpoduis paccMaTpuUBaeTCs XUMHUUYECKUH
KOMIIOHEHT €CTECTBEHHO-HAyYHOr0 00pa30BaHUs B Mpejesiax U3ydeHus: yueOHOH AUCIUILTHHBI
«EcrectBo3Hanme» mnpeametrHoil obmactu «EctectBennble Haykm» PI'OC cpeanero oOmiero
oOpasoBaHus.

Crneunduka wu3yyeHUs XHUMHUU [PU OBJIAJEHUM MNPOPECCUSIMH M  CHELHUATbHOCTIMU
TEXHUYECKOTO Mpoduis oTpaxkeHa B Kaxaoi teme pasaena «Conaepxkanue y4eOHON AUCIUTIIUHBD)
B pyOpuke «IlpodunpHble u Tpo(ecCHOHANBHO 3HAYUMBIE D3JIEMEHTHl COACPKAHUS). ITOT
KOMIIOHEHT pealu3yeTcss MpU HUHAMBUAYAIbHONW CaMOCTOSTENIbHON pabore oOydaromuxcs
(Hanucanun pedepaToB, MOJATOTOBKE COOOIICHWH, 3alIUTe IMPOEKTOB), B TMpoIlecce YydueOHOM
JESITeIbHOCTH 110/ PyKOBOACTBOM IpernojaBareis (BBIIOIHEHUH XMMHUYECKOTO JKCIEpUMEHTa —
71a00PaTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT, PELICHUN MPAKTUK OPHUEHTHPOBAHHBIX PAaCUETHBIX
3a/1a4 v T.1.).

B COACPIKAHNHN yqe6H0171 JUCIHUITITHUHBI JJIsA CCTCCTBCHHO-HAYYHOI'O HpO(bI/IJ'ISI
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HpO(beCCI/IOHaJ'IBHO 3HAYMMbIF KOMIIOHEHT HE BBIACJICH, TaK KAaK BCC C€ro COACPIKAHUC SABJISACTCA

MpO(UIBLHO OPUEHTUPOBAHHBIM U HOCUT IPO(eCcCHOHATBHO 3HAaUUMBIH Xapakrep.

B mpornecce M3ydeHHs XUMUHM TEOPETHUECKUE CBEJICHUS IOTOJHSIOTCS JIEMOHCTPAIUSIMH,
1a00paTOPHBIMU  OMBITAMH M MPAKTHYECKUMH 3aHITHSIMH. 3HAUYUTEIHHOE MECTO OTBOJUTCS
XUMHYECKOMYy JKcnepuMeHTy. OH OTKpBIBA€T BO3MOXHOCTH (OpMHpOBATh Yy OOyYaromuxcs
CTeUANIbHBIE TIPEIMETHBIE YMEHHs: pad0TaTh C BEIIECTBAMH, BBIMOJIHATH MPOCTHIE XUMUYECKHE
OTBITHI, YYUTh O€30MaCHOMY U DJKOJIOTUYECKH TPAMOTHOMY OOpAIEHHI0 C BEIIECTBAMH,
MaTepuajgaMu U mpoiieccamu B OBITY U Ha IPOU3BOJICTBE.

Jlns opraHu3anuM BHEAyJIUTOPHOM CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB, OBJIAJIEBAIOIINX
npodeccusamu CIIO u cneunansHocTsIMU CIIO TEXHUYECKOTO M €CTECTBEHHO-HAY4YHOTO Mpoduiei
npodeccroHanbHOro 00pa3oBaHusl, MPEACTABIECH NMPUMEPHBINA NepeueHb pedepaToB (AOKIAIOB),
WHIUBUIYATbHBIX TIPOEKTOB.

B npouecce uszyuenus xumum BaxxHO (HOPMHUPOBATH MH(GOPMAITMOHHYIO KOMIIETEHTHOCTh
oOyuaromuxcsi. [losToMy TOpw  OpraHM3alli  CaMOCTOATENBHOW  paboThl  HEOOXOAUMO
aKLEHTUPOBAaTh BHHMAaHHE OOYyYalOUIMXCSd Ha MOUCKe HH(opMamuu B CpeACTBAX MaccMmenua,
WNutepuere, y4eOHOW H CHENMATBHON JHUTEPAType C COOTBETCTBYIOHIIMM OGMOPMIICHHEM H
MPEICTaBICHUEM PE3yJIHTATOB.

N3ydyenne o06meoOpazoBaTeibHOM  y4eOHON  NUCHUIUIMHBI  «XHUMHS»  3aBepIIaeTcs
nojaBeseHneM UTOroB B (opme nuddepeHmpoBaHHOr0 3aueTa WM JK3aMeHAa B paMKax
MPOMEXKYTOUHOU arrectanuu cTyaeHToB B mnpouecce ocBoenus OIIOII CIIO ¢ momyuenuem
cpeanero obmero oopaszosanus (IITIKPC, IITICC3.).

B mporpammy BKJIIOYEHO COJACpKaHWE, HAMPaBICHHOE Ha (OPMHUPOBAHUE Yy CTYJICHTOB
KOMIIETCHIINH, HEOOXOAMMBIX [JIi KAaueCTBEHHOTO OCBOEHHUS OCHOBHOHW Mpo¢ecCHOHAIbHON
oOpazoBatenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro ooOmiero o0Opa3oBaHHs C MOJIy4YEHHEM

cpenHero obmiero o0pazoBaHus MPOTrpaMMBbl MOATOTOBKY crielManicToB cpenHero 38eHa (IIIICC3).

1.3 MecTo 0611e00pa3oBaTeibHON Y4eOHOH TUCUMIIMHBI XUMHUS B Y4eOHOM IJIaHe

B mpodeccuonanbHbIX 00pa30BaTENbHBIX OpraHU3alUgX, Pealu3yIoUMX 00pa30BaTEIbHYIO

nmporpaMmy cpeanero oomero odpaszoBanus B npejenax ocsoenuss OITOIT CITO na 6a3e 0CHOBHOTO

oOmiero obOpa3oBaHus, yuyeOHas AUCLUUIUIMHA XHUMHS H3ydaercssi B 00I11eo0pa30BaTEIbHOM IIMKIIE

yueOHoro tutana OIIOII CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHUS C MOJTYYEHUEM CPEAHEro

obmero oopazosanus (ITIIICC3).

B yueOnpix mmanax [IIICC3 yueGnas aucuuminHa XUMHS SBISETCS y4eOHBIM IpeIMETOM

oOs3arenpHOM mpeametrHoil obmactu Xumus PI'OC  cpegnero oOmiero o6OpazoBaHus, IS

npogeccuit CIIO umu cnemmansHocteit CIIO cooTBeTcTByrOIEro mnpoduias mnpodeccuoHaIbHOIO
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oOpa3zoBaHusi YueOHas [AUCLUUIUIMHA XHUMHS SBJIseTCS Y4YeOHBIM IpeAMETOM IO BBIOOpY U3
obs3aTenbHOM mpenMeTHO# obnactu «EctectBennsie Haykm» PI'OC cpemnero obmiero oOpa3oBaHws.
B npodeccuoHanbHbIXx  00pa3oBaTeIbHBIX  OpraHU3alMAX, PEATU3YIOIIUX  00pa30BaTEIbHYIO
nporpaMmy cpenHero obmero oopasoBanus B mpenenax ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHus, yuyeOHas NUCLUUIUIMHA XHUMHS H3ydaeTcss B 00I111eo0pa30BaTeIbHOM IIHKIIE
yueonoro OITOIT CIIO nHa 6a3e OCHOBHOTO 00IIET0 O0Opa30oBaHUS C MOJTYyYEHHUEM CPEIHETO OO0IIero
obpazosanus (IMIIKPC, IITICC3). B yue6nsix muanax [TTTKPC, IIICC3 mecTo y4eOHON AUCIHUITITNHBI
XumHsi — B cocTaBe 00I11e00pa30oBaTebHBIX YUE€OHBIX JUCIUIUIMH IO BBIOOPY, (GOPMHPYEMBIX H3
o0s3aTenbHBIX IpeaMeTHBIX obnacteit @I'OC cpemnero obmero obpaszoBanusi, s npodeccuit CITO

i crienuanbHocTeil CI1O cooTBeTcTBYIOMIETO MTPOdUs MPOoheCcCHOHANBHOTO 00pa30BaHMs

1.4 ®opmupoBaHHe JHYHOCTHBIX Pe3y/IbTATOB BOCIIHTATEIbHON PadoThl 00y4Yaromuxcst

JIP 1. Oco3Haronuii ce0s rpakIaHMHOM U 3aIIATHUKOM BEJIUKOW CTPaHBI.

JIP2 IlposBistommmii AKTUBHYIO CPaXKIaHCKYO MO3UIIHIO, JIEMOHCTPUPYIOIINMN
MPUBEPKEHHOCTH MPUHIIMIIAM YECTHOCTH, MMOPATOYHOCTH, OTKPBITOCTH, SKOHOMUYECKON aKTUBHOCTH
Y4acTBYIOLIUN B CTYJEHYECKOM U TEPPUTOPUATIBLHOM CaMOYNpPABIECHUU, B TOM YHUCJE HA YCIOBHIX
N0OpOBOIBUECTBA, MPOAYKTHBHO B3aUMOJCHUCTBYIONIMI ¥ Y4YacTBYIOUIMA B JEATEIbHOCTH
OOIIECTBEHHBIX OpPTraHU3aLNH.

JIP3.Cobmtogaromuiit HOpMbl MPAaBONOPSAKA, CASAYIOUINI HaeanaM rpakJJaHCKOro oOIIecTBa,
obecrieueHust Oe30MacHOCTH, MpaBa W cBoOoa rpaxnaHn Poccuu. JlossIbHBIH K yCTaHOBKaM |
MPOSIBJICHUSIM TIPEACTaBUTENICH CYOKYyJNbTYp, OTIMYAIOMIMNA WX OT TPYIN C JECTPYKTUBHBIM U
JICBUAHTHBIM TMOBEICHUEM. JIEMOHCTPUPYIOUMN HENPUATHE W MNPEAYNPEKTAIMMI COLHATBHO
OIaCHOE MTOBEJIEHUE OKPYIKAIOIIUX.

JIP4. IlposiBiasitonuii ¥ JEMOHCTPUPYIOUIMH YBa)XEHHE K JIOASM Tpyda, OCO3HAIOIIUMA
LIEHHOCTh cOoOCTBEHHOro Tpyna. Crpemsnumiics K (OpMHUPOBAHUIO B CETEBOM Cpelie JIMYHOCTHO U
poeCCUOHANTBHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO CIICA.

JIPS.JleMOHCTpUpYIOUIMIA TPUBEPKEHHOCTh K POJHON KYJIbType, ICTOPUUECKONW MaMsTH Ha
ocHOBe J1I00BU K Poaune, poagHoMy Hapoiy, Majol poaAHHE, IPUHATHIO TPAJAULIMOHHBIX IIEHHOCTEN
MHOTOHALIMOHAIBHOTO Hapoaa Poccuu.

JIP6. [IposBisitomnil yBa)K€HHUE K JIIOJAM CTApPIIETrO MOKOJIEHUS U TOTOBHOCTh K YYacTHIO B
COIIMATBHOM MOJAEPKKE U BOJTOHTEPCKUX JBUKECHUSIX.

JIP7. Oco3Hatommii NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH 4YEJIOBEKAa; YBAXKAIOIIMMA
COOCTBEHHYIO UYXYH YHUKAJIBHOCTh B Pa3IWYHBIX CHUTyalMsX, BO BceX ¢opMax H BHUIAX

ACATCIBHOCTH.



JIPS. IlposBisronMii ¥ JEMOHCTPUPYIOIIMK YBaX€HHE K IPEACTAaBUTENISAM pPa3INYHBIX

STHOKYJIBTYPHBIX, COIIMANBHBIX, KOH(ECCHOHAIBHBIX W WHBIX rpymin. ConpuyacTHOCTh K
COXPAHEHUI0, MPEYMHOXKEHUIO M  TPAHCISIIUMU  KYJbTYPHBIX TpaJulUMid W  UEHHOCTEH
MHOTOHALIMOHAIBHOTO POCCUUCKOTO roCyAapCTBa.

JIP9. CobGmronaronuii U mpomaraHANPYyONMKA MpaBuWiIa 340POBOr0 U Oe3omacHoro obpasza
XKU3HH, CIIOPTA; MPENyNpekIaMui Ju00 MPeo 0IeBaIOIIUN 3aBUCUMOCTH OT aJIKOToJsi, Tabaka,
MCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J. COXpaHAIOMIMI MCUXOJOTUHIECKYIO YCTOMUYUBOCTh B
CUTYaTHUBHO CJIOKHBIX WU CTPEMUTEIIBHO MEHSIOIINXCSI CUTYaILUsIX.

JIP10. 3aboTsmuiics o 3alUTe OKpY>KaloIIe cpeabl, COOCTBEHHON U Uy OM 0€30MacHOCTH,
B M 4ucCJe HU(PPOBOIA.

JIP11. IlposBismoomuii yBaX€HHE K ACTCTHUYCCKUM IIEHHOCTSIM, OO0JIaJaroIMi OCHOBAMH
3CTETUYECKOMN KYJIbTYPHI.

JIP12. IIpuHuMaromuii ceMeiHble LIEHHOCTH, TOTOBBIA K CO3/JaHUI0 CEMbU M BOCIUTAHUIO
JIeTei; JEMOHCTPUPYIOIIMKA  HENPHUSATHE HACHIMS B CEMbE, yXoAa OT POAUTEIBCKOMN

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHUM CO CBOMMM JIETbMHU U UX q)HHaHCOBOl"O COACPIKAHMA.

1.5 Pe3yabTaThl 0cBOeHUs 0011€00pa30BaTeIbHON YUeOHON NTUCUMILIMHBI XUMUS

OcBoeHue coxepxkaHust y4eOHOW IUCHMIUIMHBI XHUMHs, OOECIeurBaeT
JOCTHKEHUECTY ICHTAMH CIEAYIOIHUX Pe3yJIbTAaTOB:

JIUYHOCTHBIX:

- c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN: 0 XHMHUECKONH COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa, POJIM XMMHUU B TIO3HAHWM SIBIICHUA TPHUPOILI, B (OPMHUPOBAHUM MBIIUICHUS H
KYJbTYpPbI IUYHOCTH, €€ (PYHKIIMOHATHHON TPAaMOTHOCTH, HEOOXOIUMOM IS peIleHUs] MPAKTHUYECKUX
3a/1a4 ¥ IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IMPUPOJIHOM Cpeie;

- BJIaJICHUE CHUCTEMOM XUMHYECKMX 3HAaHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraollue
HNOHATUS (XMMHUYECKHH DSJIE€MEHT, aToM, JSJIeKTpOHHas 000j04YKa aToma, s-, p-, d-DIEKTPOHHBIE
opOUTanu aToMOB, MOH, MOJEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETICHb OKHUCIECHHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJSIpHAsE Macca, MOJAPHBIA 00BEM, YIJIIEPOJHBINA  CKEJNeT,
(yHKIMOHANBHASL TpyNna, paaukal, HW30MEpHsi, H30MEPbl, TOMOJIOTHYECKHUU psll, TOMOJIOTH,
YTIEBOAOPOAbI, KUCIOPOJ- M a30TCOJEpKaINe COSAMHEHHUs, OMOJOTMYECKd AKTUBHBIC BEIECTBA
(yrmeBoasl, JKUpBI, O€NIKH), MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYIISPHBIE
COCAMHEHMS, KPUCTAJUIMUECKAs] PpEIIeTKa, TUIMBl XUMUYECKHX peakuui  (OKHCIHTEIbHO-
BOCCTAHOBUTEJBHBIC, JK30-H DHJIOTEPMHUYECKUEC, PEaKI[MU HOHHOTO 0OMEHa), pacTBOP, IIEKTPOJIUTHI,
HEJJIEKTPOJIUTBL, JJIEKTPOJIMTHYECKAs JUCCOLMAIMUSA, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh

XUMHUYCCKON peaknunu, XUMHUYCCKOC paBHOBGCI/IC), TCOPHUU U 3aKOHLBL (TGOpI/ISI XUMHUYCCKOIr'o CTPOCHUA
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opranmyecknx BemectB A.M. byrmnepoBa, Teopus  3IEKTPOIUTHYECKON  AMCCOIMAIINH,
nepuoanueckuii 3akon [[.11. MennmeneeBa, 3aKOH  COXpaHEHHMs  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHUMUHU, (PAKTOIOTHUYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCTOJIb30BaHUN BAKHEUIIUX HEOPTaHUYECKHX W OPraHMYECKUX BEIIECTB B OBITY H

Hp&KTPI‘—IGCKOfI JCATCIIBHOCTH YCJIOBCKA,

METANpeaAMETHBIX

- c(hopMUPOBAaHHOCTh YMEHUN BBISBJIATH XapaKTEPHBbIC MPU3HAKK W B3aMMOCBSI3b M3YYEHHBIX
MOHATUH, TPUMEHITh COOTBETCTBYIOIIME TIOHATHS TPU ONHCAHUU CTPOCHHS W  CBOICTB
HEOPTaHMYECKHX U OPTaHMYECKUX BEIIECTB U UX MPEBPAILCHUN; BBISBIATh B3aUMOCBSI3b XUMUYECKHUX
3HAHUM C MOHATHIMH U MPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- copMHpOBaHHOCTP yMEHHH HCIOJIB30BaTh HAWMEHOBAHHUS XHUMUYECKUX COCAMHEHHH
MEXIYHapOJAHOTO COI03a TEOPETUYECKONM U MPHUKIAJAHOW XUMHH U TPUBHAIBHBIE Ha3BaHUS
BOXHEHMIIMX BENIECTB (ITWICH, alleTWICH, TIUlEpuH, (eHomn, (opmanbaeruia, yKCyCcHas KHUCIIOTa,
TJIMIUH, YTapHBIA Ta3, YIIEKUCIBIA Ta3, aMMHAaK, TallleHas U3BECThb, HETaIlleHAs W3BECTh, MUTHEBAS
colla W JPYrux), COCTaBIATh (POPMYJBI HEOPTAaHUYECKHMX W OPTaHMYECKUX BEIIECTB, YpPaBHEHUS
XUMHYECKHX pEeaKlHidi, OOBSICHATh UX CMBICI; MOJATBEPKIATh XapaKTepHbIE XMMHUYECKHE CBONCTBA
BEIIIECTB COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMH U 3aMUCSIMH YPABHEHHIN XUMUUYECKUX PEaKITUii;

- cOpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJICKHOCTh U3yUYCHHBIX HEOPTaHUYECKHUX
U OpraHWYECKUX BEIIECTB K OMPENEIECHHBIM KJIacCaM W TpyliaM COEIUHEHHH, XapaKTepu30BaTh UX
COCTaB M Ba)KHEHIIME CBOWCTBA; OMPEACNSATh BUJIBI XMMHUYECKHX CBsi3el (KOBaJEHTHAas, HOHHas,
MeTaJUTM4ecKas, BOJOPOJHAs), THUIBl KPUCTAJUTMYECKUX PEHIETOK BEIISCTB; KIacCH(DUIIMPOBATH
XUMUYECKHUE PEaAKITUH;

- BJAJCHUE OCHOBHBIMH METOJAaMU HAay4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUU
(nabnrogeHue, U3MEpeHue, SIKCIEPUMEHT, MOJICITUPOBAHHUE);

- ¢(OpMUPOBAHHOCTh YMEHHIA MPOBOJAUTH PACUETHI IO XUMUYECKUM (HOpMysaM U yp aBHEHHUSAM
XUMHYECKHX PEaKlUi C HCIOJIb30BaHHEM (PHU3UYECKUX BEIHYMH, XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMaJIbHBIE YCIJIOBHS) Ta30B, KOJHWYECTBA BEIIECTBA;
HCIIOJIB30BaTh CUCTEMHBIC XMMUYECKHE 3HAHUS ISl TIPUHATHS PEUICHUN B KOHKPETHBIX >KM3HEHHBIX

CUTyanusax, CBA3aHHBIX C BCIICCTBAMU U UX IIPHUMCHCHHUCM;

NpeaMEeTHbIX:

- C(l)OpMI/IpOBaHHOCTI) YMCHHﬁ IUIAaHUPOBATb U  BBIIIOJHATH XUMHYECKUMN OKCIICPUMCHT

(mpeBpalleHMsl OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUHU, IOJyYEHHUE ATUIEHA U HU3YUYEHHE €ro
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CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha AJBJACTU/IBI, KpaxMal, YKCyCHYIO KUCIOTY; JAeHaTypauus OeIKOB

MIPU HArPEBaHWH, [IBETHBIC PEAKIIMHU OCITKOB; MPOBOAUTH PEAKIIMN HOHHOT'O 0OMEHA, ONIPEACIISTh CPEIy
BOJHBIX PacTBOPOB, KAYECTBEHHBIC PEaKIMU Ha Cylb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHUS;, pelaTh OJSKCIEepUMEHTaJdbHble 3aJaun mo TemaMm "Mertamnel" u  "Hemetamnsl") B
COOTBETCTBHUU C MPABWIAMH TEXHUKH 0€30MaCHOCTH MPU OOpaIlIEHNH C BEIIECTBAMU U JTa00OPaTOPHBIM
000pyI0BaHNEM; TIPEICTABIIATh PE3YIbTAaThl XUMUUYECKOTO dKCIIEpUMEHTa B (JOpMeE 3aMMCH ypaBHEHUN
COOTBETCTBYIOIIUX PEAKINI 1 (GOPMYIHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOPMUPOBAHHOCTh YMEHUSI aHATM3UPOBATH XHUMHUYECKYI0 HMH()OPMAIHIO, TOIYIaeMYyIO U3
Pa3HBIX UICTOYHUKOB (CPECTB MaccoBOM MH(popMaIuK, ceTb IHTEpHET U IpyTHE);

- chopMHpOBaHHOCT, YMEHUU COONIOATh MpaBUIa HKOJOTHYECKH 1IEIecOo00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOU JIESITENBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYKAroUIei
MPUPOJHON CpEeNbl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS Ha >KHBBIE OPTaHU3MBI OIPEICIEHHBIX
BELLECTB, IOHUMAasl CMBICJI [T0KA3aTeNs MPeeIbHON JOIYCTUMON KOHLIEHTpaLuu;

- ang o0yd4arouMxcs € OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbs: CHOPMUPOBAHHOCTD
YMEHHsI TIPUMEHATh 3HAHUS 00 OCHOBHBIX JTOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB M XUMHUYECKHUX
SIBIICHHUH;

- AJA CIEeNBbIX U CIa0OBUIAIMIMX OOydarImuXxcs: cHOPMUPOBAHHOCTh YMEHHUS HCIIONIH30BAThH

penbedHO ToueuyHyto cuctemy obo3HaueHuii JI. bpaitnst muist 3anucu XuMudeckux GopMyr.

1.6 Kosim4ecTBO 4acoB Ha 0CBOEHHE NPOrpaMMbl 0011€00pa3oBaTe/bHON Y4eOHOM

AUCHUIIIIMHBI Xumusa:

MaxkcuMmanbHas yaeOHas Harpy3ka oOydJaromierocs — 72 4acoB, B TOM YHCIIE:

— o0s3aTenbHas ayIMTOpHas yueOHasi Harpy3ka — 72 4acoB;

CTpyKTypa u cojep:kaHue y4eOHOI THUCHUILTUHBI XUMHUS

1. OGuias u HeOpraHuyeckas XUMHUs

1.1. OcHOBHBIE MOHATHUS U 3aKOHBI XUMHH

OcHoBHBIE TIOHATUS XHUMHUHU. BemectBo. ATomM. Monekyna. XHUMHYECKH DJIEMEHT.
Annorponus. [IpocTteie u cnoxxHble BenlecTBa. KauecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB BEILIECTB.
Xumudeckue 3Hakd U GopMynbl. OTHOCUTENIBHBIE aTOMHAs U MOJIEKyJisipHasi Macchl. KonmmdecTBo
BEILIECTBA.

OcHoBHbIEe 3aKkOHBI XUMHH. CTeXMOMETpHUSA. 3aKOH COXpPAaHEHHUS MacChl BELIECTB. 3aKOH
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ITIOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIIPHOM CTPYKTYpPBbI. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.

PacuerHble 3a1aun Ha HaXOXKIEHUE OTHOCHUTEIBHON MOJIEKYJIIPHOM MAaccChl, OIPEACIICHHE
MacCOBOM JOJIM XMMHYECKUX JIEMEHTOB B CIIOKHOM BellecTse. JleMoHcTpanuu

Mojienn aTOMOB XMMHYECKUX JIEMEHTOB.

Mogenn MoJIeKyd MpOCTBIX U CIOXKHBIX BeHIeCTB (1IapocTepkHeBble M CTroapra—
bpurneoa).

Kosekius npocTeIX U CI0KHBIX BELIECTB.

HexoTopsle BeniecTBa KOJIMYECTBOM 1 MOJIb.

Monens MOJISIpHOTO 00BeMa ra3oB.

Annotponus gocdopa, kucinopoaa, 0J1oBa.

ITpo¢uibHble 1 podeccHOHATBPHO 3HAYUMBbIE 3JIEMEHTBI COIep KaHus. AJIJIOTpOIn-

Hble MoJU(UKaALMK yriiepoa (anMas, rpadur), kuciaopoa (KUCIOpo, 030H), 0J10Ba (cepoe
u Gestoe 0510BO). [ToHATHE O XUMUYECKOM TEXHOJIOTUH, OMOTEXHOJIOIMH U HAHOTEXHOJIOTHH.

1.2. TIlepmommueckuii 3akoH U Ilepuoauueckas cucTeMa XUMUYECKUX DIIEMEHTOB
JA..MeHnneneeBa u CTpOEHUE aTOMa

[Tepunonnueckuii 3akon [.M.MenneneeBa. Otkpoitie .M.MenneneeBbim [leproanueckoro
3akoHa. [lepronnueckuii 3akoH B popmynuposke 1.11.Menneneesa.

[lepuonuyeckas Tabnuma XWUMHUYECKHX JJIEMEHTOB — Tpaduieckoe OToOpakeHue
nepuoaudeckoro 3akoHa. CTpykTypa HepHOAMYECKOll TaOMuIbl: Mepuoipl (Mayible U OOJbLIKE),
rpyImIsl (TaaBHas U MOO60YHAs).

Crtpoenue atoma u [lepuoanueckuii 3akon [[.M.MenneneeBa. AToMm — cJoKHasi 4acTHIIA.
Anpo (IpOTOHBI M HEUTPOHBI) M ANIEKTpOHHAs oOonouka. M3otombl. CTpoeHUE 3IEKTPOHHBIX
000JI04eK aTOMOB JIEMEHTOB MajbIX Mepruo1oB. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000J0YEK
aTOMOB 3JIEMEHTOB OOJIBIIUX MEPHOIOB (IIEPEXOJHBIX 1eMeHTOB). [ToHsTHE 00 OpOUTANSX. S-, P- U
d-opOuTanu. DneKTpOHHBIE KOH(UTYpallM¥ aTOMOB XUMUYECKUX JIEMEHTOB.

CoBpemennast ¢opmynupoBka Ilepuoamueckoro 3akona. 3Hauenue Ilepuoamueckoro

3akoHa u Ileproanueckoit cucreMbl XuMU4ecKuX 3aeMeHToB [I.MI.MenaeneeBa ais pa3BuTHS HayKU
Y IOHMMaHHUs XMMHUYECKOI KapTUHBI MUpa.

JemoHcTpanuu

Pasznuunsie popmel [leproauueckoii cuctemsl xumudeckux anemeHToB J[.M1.Meneneesa.

JluHaMHuuecKre TaOJIMIIBI 11 Mo poBanus [leproaudeckoii CHCTEMBI.

DneKTpu3anus Tell U UX B3aUMOJICUCTBHE.

JlabopaTopHBIi OMBIT

MonenupoBanue noctpoenus Ilepnonnyeckoit TabIUIBl XUMHUUECKHUX 3JIEMEHTOB.

[TpoduibHble M TpodecCHOHATBHO 3HAYMMBIE DIIEMEHTHI COoJepkKaHusi. PaaroakTHBHOCTb.
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Hcnonb3oBaHue pagrOaKTUBHBIX H30TONOB B TEXHUYECKUX LIENSAX. PEHTT€HOBCKOE H3JIy4YE€HHE U
€ro MCIOJb30BaHUE B TEXHHUKE M MeauuuHe. MoaenupoBaHHE Kak METOJ IPOTHO3WPOBAHUS
CUTYyallu Ha MTPOU3BOJICTBE.

1.3. Ctpoenue BeliecTBa

HNonnas xumuueckas cBsi3b. KaTnoHbl, X 00pa3oBaHuE W3 aTOMOB B pPeE3yJIbTaTe MpoIriecca
OKHUCJICHHs. AHUOHBI, UX OOpa30BaHHWE W3 aTOMOB B pe3yJbTaTe IPOIECCa BOCCTAHOBJICHUS.
HMonHast cBsI3b Kak CBA3b MEXJy KaTHOHAMHA M aHUOHAMM 3a CYET 3JIEKTPOCTATUYECKOTO
npuTshkeHus. Kinaccudukanus MOHOB: 1O COCTaBy, 3HAKY 3apsja, HATUYHIO THIPATHOW 00O0JOUKH.
HNonnbie kpuctammnueckue penieTkd. CBOMCTBAa BEIIECTB C MOHHBIM THUIIOM KPHUCTAJUIMYECKON
pELIETKH.

KoBanenTHas xumMuueckas cBsizb. MexaHU3M 00pa30BaHMsI KOBAJICHTHOM CBsI3U (OOMEHHBII
U JIOHOPHO-AKUENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KoOBajleHTHBIE MOJsApHAS U HEMNOJSpHas
cBsa3u. KpaTHOCTh KOBajieHTHOUW CBSI3U. MOJIEKYJISIpHbIE U aTOMHBIE KPUCTAJUTMYECKUE PEIICTKHU.
CBolicTBa BEUIECTB ¢ MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTANIMYECKUMU PEIICTKAMH.

Merannuueckast CBsI3b. MeTajuiMueckass KPUCTAUIMYECKAsl PEIIeTKAa W MeTajJindyecKas
XHMHYECKas CBI3h. ODU3NUYSCKHUES CBOMCTBA METAJIJIOB.

ArperatHble COCTOSIHUSI BEILIECTB U BOJIOPOJHAS CBs3b. TBEpiO€, KUJKOE M razoobpasHoe
COCTOSIHUS BelecTB. [lepexon BemecTBa U3 OHOr0 arperaTHOro COCTOSIHUS B Apyroe. Bogopoanas
CBSI3b.

UYucteie BemectBa U cMmecu. [loHsitue o cmecu BemecTB. ['OMOreHHbIE U T€TEPOTCHHBIC
cmecu. CocTaB cMmeceil: oObeMHas M MaccoBas JOJH KOMIIOHEHTOB CMECH, MaccoBas JOJIs
MIPUMECEH.

Hucnepcusie cuctembl. [lonstTme o aucnepcHoir cucteme. JlucnepcHas ¢daza wu
nucriepcuoHHas cpena. Kiaccudukanusi qucrnepcHbix cucteM. [IoHATHE 0 KOJUTOMIHBIX CHCTEMAaXx.
JleMoHCTpanuu

Mopaeinb KpUCTAIIINYECKON PEIIETKU XJIOPUAA HATPUSL.
OO6pa31pl MUHEPATIOB ¢ MIOHHOM KPUCTAUNINYECKOM PeIeTKON: KalbLUTa, TaIuTa.

Moenu KpUCTaNIMYeCKUX PEIIETOK «CyXOTo JbJay (Hiu iHoja), anmasa, rpadura (umu
KBapIa).

[Tpubops! HA KUIKUX KPUCTAILIAX.

OO0pa3iibl pa3IMYHBIX AUCICPCHBIX CUCTEM: AMYJBbCHH, CYCIIEH3HH, a’3p0o30JieH, Telied u
30J1€H.

Koarynsanus.

Cunepesuc.

Oddexr Tunnans.
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JlabopaTopHbIE OTIBITHI

[IpuroroBnenue cycrneH3uu KapOoHaTa KalbLUs B BOJIE.

[Tonyuenue 3mMyJibcUM MOTOPHOI'O Macia.

O3HakoMIJIEHUE CO CBOMCTBAMHM JIUCIIEPCHBIX CUCTEM.

[IpodunpHbie 1 npodeccHoHaNbHO 3HAUUMBbIE EMEHTHI coiepkanus. [lomsp-

HOCTb CBSI3M M MNoJsApHOCTh  MoJekynbl. Konpencamusa. Texydects. Bosroska.
Kpucrannuzanusa. Cybnumanus u necyonumanus. AHOManuu GU3NYECKUX CBOMCTB Boabl. Kuakue
KpucTajlibl. MUHEpalibl U TOPHBIE TOPOJIbl KaK MPUPOIHBIE CMECU. DMYJICUM U CYCIIEH3UU. 3011
(B Tom ymucine aspo3onu) u renu. Koarynauus. Cunepesuc.

1.4. Bona. PacTtBophl. DiekTpouTuyecKas AUCCOUAIMs

Bona. PactBopel. PactBopenme. Boga kak pactBopurenb. PacTBOpUMOCTH BELIECTB.
HacpliieHHble, HEHACHIILIEHHBIE, NIEPECHIIIEHHbBIE PAaCTBOPHL. 3aBUCUMOCTh PaCTBOPUMOCTH Ta30B,
KHUJKOCTEH ¥ TBEPABIX BEIIECTB OT PA3IHUYHBIX (PAKTOPOB.

MaccoBast 10J1s1 paCTBOPEHHOTO BEILIECTBA.

DIEKTPOIUTHYECKAS AUCCOLMALMSA. DIIEKTPOJIUTHl U HEAIEKTPOUTHI. DIIEKTPOJIUTHYECKAS
aucconuanusa. MexaHM3MBbl JJEKTPOJIMTHYECKOM TUCCOLMALMU JUIsl BEIIECTB C  Pa3IMYHBIMU
TUIIAMH XHMHYECKOM CBsi3M. ['mapatmpoBaHHbIE W HerwapatupoBaHHble HOHBL (CTeneHb
AEKTPOIUTHYECKON aucconuanuu. CuipHble M cinalOble 31€KTPONUTHL. OCHOBHBIE IOJOKEHUS
TEOPHUU IEKTPOJUTHUECKOHN nucconranyuy. KucioTel, OCHOBaHMSI M COJIU KaK 3JIEKTPOJIUTHI.

JemoHcTpanuu

PactBOpHMOCTE BEHIECTB B BOJIE.

CobupaHue ra30B METOJIOM BBITECHEHHS BOIBI.

PacTBOpeHnue B BOJie CEPHOM KMUCIOTHI U COJIEN aMMOHHUSI.

OO6pa3ubl KPUCTATITOTHIPATOB.

H3roroBieHne runcoBoi MoBs3KU.

Hcnwitanue PacTBOPOB 3JICKTPOJIUTOB X HESJICKTPOJIUTOB HA MPEAMET JUCCOLUAIINN.
3aBHCUMOCTh  CTCIICHH SHCKTPOHHTHHCCKOP'I JUCcCoranuu chyCHOI\/'I KHUCJIOTBI OT

paszbaBiieHus pacTBOpa.
JIB>KEeHHE OKpANICHHBIX HOHOB B DJIEKTPUYECKOM ITOJIE.
IIpuroToBneHue >K€CTKOM BOJIbI U YCTPAHEHUE €€ KECTKOCTH.
HonurtsL.
OO6pa3ibl MUHEPAJIBHBIX BOJI Pa3IUYHOT0 HazHaueHUs. [[pakTideckoe 3aHATHE
[IpuroroBnenne pacTBopa 3aJJaHHOW KOHIEHTPALIMH.
[TpodunbHbIe 1 TPO(ECCHOHATBEHO 3HAYMMBIE AIIEMEHTHI coJiepxkaHus. Pac-

TBOpEHHE KakK (U3NKO-XHUMHUYECKUW mporecc. TemnoBbie 3(QGEKTH TPH PACTBOPCHHH.
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Kpucrannorunpatel. Pemenue 3aga4 Ha MacCOBYIO JOJIIO PAaCTBOPEHHOro BemecTsa. [Ipumenenue
BOJIbl B TEXHUYECKUX LeNsIX. KeCTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHeHUs. MUHepaibHbIE BOJIBI.

1.5. Knaccudukanus HeOpraHnuecKux COeMHEHUN U MX CBOMCTBA

Kucnotel 1 ux cBoiicTBa. KHCIIOTBI KaK 3JICKTPOJIUTHI, UX KiacCU(UKAIUs 110 pa3-

JIMYHBIM IpHU3HAKaM. XHMHUYECKHE CBOMCTBA KUCJIOT B CBETE€ TEOPUH IIEKTPOJIUTHUYECKOMN
nucconnanuu. OcoO0EHHOCTH B3aMMOJCHCTBUS KOHIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIJIOT C
MeTassiaMu. OCHOBHBIE CIIOCOOBI TOJIy4YE€HUS] KUCIIOTHI.

OcHoBanuss u ux cBoiictBa. OCHOBaHHSA KaK O3JEKTPOJMUTHI, HX KiIacCHUPHUKAIUSA II0
pa3JIMYHBIM TpU3HAKaM. XMMHUYECKHUE CBOMCTBA OCHOBAHHUW B CBETE TEOPHUH ICKTPOJIUTUYECKON
nuccounanuu. PaznojkeHrue HepacTBOPUMBIX B Boje OcHOBaHHMI. OCHOBHBIE CIOCOOBI MOTYyUECHHUS
OCHOBaHUH.

Comu m ux couctBa. Conu Kak uieKTposuThl. CoiM CpeqHHE, KUCIbIE U OCHOBHBIE.
XUMHYECKHE CBOICTBA COJIEl B CBETE TEOPUU DJIEKTPOJUTHUUYECKOW auccoruanuu. CrocoOs
HOJIyUYEHUS COJIEH.

I'unponus comen.

Oxkcuabl U ux cpoiicTBa. CoseoOpasyromme U HecoseoOpasyromye oKcuabl. OCHOBHEIC,
ampoTepHble M KUCIOTHBIE OKCHJABI. 3aBUCHUMOCTb XapakTepa OKCHAA OT CTENEHU OKUCIEHUs
00pa3yroniero ero Meramuia. XuMHUeCcKue cBOMCTBa OKCUAOB. [lonyueHne okcuaos.

JleMoHCTpanuu

B3anmopeiicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KUCIOT C METAJLIAMM.

I'openue docdopa u pacTBOpeHUE NPOAyKTa TOPEHUS B BOJIE.

[Tomyuenue u cBOKWCTBAa aM(pOTEPHOTO THAPOKCHIA.

HeoOpatumslii ruapoian3 kapOou1a KambIusl.

OOpaTuMblii THIPOTIU3 CONEH Pa3IMYHOrO THIIA.

JIaGopaTopHbIE OIBITHI

HcneiTanue PaCcTBOPOB KUCJIOT HHAUKATOPAMHU.

BzaunMmoelicTBue METAIOB C KHCJIOTaAMH.
BzanmoneiicTBHE KUCIOT ¢ OKCHAAMU METAILIOB.
BzanmoelicTBHe KMCIOT C OCHOBAHUSIMMU.
BzanMmopeiicTBuE KUCIOT C COJISIMH.

HcnbiTanue pacTBOPOB MIENOYEH HHANKATOPAMH.
BzaunmoelicTBHe MIEIOUYEH C COISIMHU.
Pa3znoxeHne HEpaCTBOPUMBIX OCHOBAHUU.
BzaumoseiicTBue coliei ¢ MeTalIaMH.

B3anmopeicTBue coneit Apyr ¢ Ipyrom.
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I'mpponus conel pa3IM4yHOro THIA.

[IpodunpHbie U TpodeccHOHANTBHO 3HAYNMBIE AIEMEHTHI coepkanus. [IpaBu-

na pa30aBiieHUsl CepHOU KHUCIOTHI. Vcronb3oBaHUEe CEPHOM KUCIOTHI B MPOMBIIIIEHHOCTH.
Enxue menouu, ux MCHOJIB30BaHME B NPOMBIIUIEHHOCTU. ['alieHas ¥ HeramieHass U3BECThb, MX
MIpUMEHEHHE B CTPOUTENbCTBE. ['UIIC 1 anedacTp, TUIICOBAHUE.

[Tonsitue o pH pactBopa. KuciortHas, menoyHasi, HeWTpajibHasi cpefa pacTBOPOB.

1.6. XuMuueckue peakium

Knaccudukanus xumudeckux peakuuil. Peakuuu coequHeHUs, pa3oKeHUs, 3aMeLICHMUS,
oOmeHna. Kartanutuueckue peaknuu. OOpatumble W HeoOpaTHUMble peakiuu. ['OMOreHHble H
reTepOTeHHBbIE peaKIHU. JK30TePMUYECKHE U HHAOTEPMUYECKHE peakiuu. TeruioBod 3ddekT
XUMHYECKHUX peakuuii. TepMOXUMHUUECKUE yPaBHEHUS.

OKHCINTENBHO-BOCCTAHOBUTENbHbIE peakiuu. CreneHb oxkucieHus. OKuciauTenbs u
BOCCTaHOBJIEHHE. BocCcTaHOBUTENb U OKUCIIEHUE. MeTo/1 AJIEKTPOHHOTO OaaHca A COCTaBICHUS
ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

CkopocTe xuMu4eckux peakuuii. [IoHsTHE 0 CKOPOCTH XMMHUYECKUX PEAKLMI. 3aBUCUMOCTb
CKOPOCTH XMMHYECKHUX peaKIuil OT pa3iMyuHbIX (PAKTOPOB: MPUPOJbI PEArMpyIOUIMX BEIIECTB, UX
KOHILIEHTpaLUK, TEMIIEPATYypPbl, HOBEPXHOCTU COMPUKOCHOBEHHS U UCIIOIb30BAHUS KaTaIN3aTOPOB.

OObpatumocTh XUMUYECKUX peakiuii. OOpaTuMble U HEOOpaTHUMbIE peakiuu. XUMHYECKOe
PaBHOBECHUE U CIIOCOOBI €r0 CMEIEHUS.

JemoHcTpanuu

[Ipumepbl HEOOPAaTUMBIX peaKIMid, HAYIIUX ¢ 00pa30BaHUEM OCalKa, ra3a WK BOJBI.

3aBUCUMOCTb CKOPOCTH PEAKLUU OT IPUPO/IbI PEarUpYIOIINX BEIIECTB.

B3aumopeiicTBue pacTBOpPOB CEpHOM KHUCJIOTHI € pacTBOpamMH THOCYJb(ara HaTpus
Pa3JIMYHOM KOHIIEHTPALMHU U TEMIEPATYPBI.

Mopenb KUISIIEro closl.

3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKUMHU OT IPUCYTCTBUS KaTaau3aTopa Ha MPUMEpE
pasnoKeHus IeEpoOKCcUAa BOAOPOA C IOMOIIBIO JUOKCH/IA MAPTaHIla U KaTajassl.

Mopens a5exTposin3epa.

Monenb 31eKTpOJU3HON BaHHBI IS MOTYy4YECHUS AJIFOMUHHUSL.

Moelnb KOJIOHHBI CHHTE3a aMMHuaka. JlabopatopHbIe OIBITHI

Peakuus 3amenieHus Meiu KeJIe30M B pacTBOPE MEAHOTO Kylopoca.

Peaxmuu, unymnme ¢ oOpazoBaHueM Ocajaka, ra3a Wil BOJIBI.

3aBUCUMOCTH CKOPOCTH B3aUMOJAEHCTBUS COJITHOM KUCIIOTHI C METAJNIAMU OT UX MPUPO/IBIL.
3aBUCUMOCTH CKOPOCTH B3aUMO/ICHCTBUS IIUHKA C COJISIHON KUCIIOTOM OT €€ KOHIIEHTPALIUH.

3aBUCUMOCTh CKOpOCTH B3aumojeicTBus okcuaa meau (II) ¢ cepHoit kuciaoroir ot
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TEMIIEpaTypBhl.

ITpoduibHble 1 podhecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI coaepkanus. [1oHs-

THE 00 3JEKTPONIH3e. DIICKTPOIU3 PACIIIIABOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOJIUTHUECKOE
nosydyeHue  anmomMuHus.  IIpakThueckoe  NpHUMEHEHHE — JJEKTpoiM3a. | 'anbBaHOIUIACTHKA.
l'anpBanocTerus. PadpuHupoBaHue BETHBIX METAJIJIOB.

Karanus. 'omoreHnHsle u rereporeHssle katanu3aTopsl. [IpomoTopsl. Katanutuaeckue sabl.
NHruéuTopsl.

[Ipon3BoacTBO aMMHUaKa: CbIpbE, alllapaTypa, HAy4HbIC IPUHIIUIIBL.

1.7. MeTajuibl 1 HEMETAIIIbI

Mertannbl. OCOOEHHOCTH CTPOEHMSI aTOMOB M KpuCTauloB. @DuU3nMyeckue CBOWCTBA
MetaiioB. Kinaccudukanus MeTalyioB 10 pPa3iIMYHBIM INpU3HAKaM. XHMHUYECKHE CBOWCTBA
METaJJIOB. DIEKTPOXUMUYECKUH Psil HAPSHKEHUI MeTaioB. MeTtamioTepMust.

OO6ume crnocoObl monyueHuss MeTauioB. [lonstue o meramnypruu. Ilupomeramityprus,
TUAPOMETAIULYPrus U d7eKTpoMeTairyprusi. CIiaBbl UepHBIE U LIBETHBIE.

Hemertamnbl. OcoOeHHOCTH CTpoeHHMs aToMoB. Hemeramibl — MpOCTbIE BEILIECTBA.
3aBHCUMOCTb CBOMCTB TaJIOT€HOB OT UX ITOJIOKEHHS B IEPpUOANYECKON cucteme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJNIOB B 3aBUCHUMOCTM OT HUX IIOJIOKEHUS B piny
ANEKTPOOTPULATEIIBHOCTH.

JleMoHCTpanuu

Konnexknusa metamios.

B3aumopeiicTBue MeTayuloB ¢ HemeTaulaMu (5kenesa, LMHKa W aJIOMHHHS C CEpoW,
AJIFOMUHUS € HOJI0OM, CYPbMBI C XJIOPOM, TOPEHHUE JKETIE3a B XIIOPE).

I'openne meTamos.

AJIIOMUHOTEPMHUSI.

Konnekuus Hemerannos. 'openne HemerainoB (cepsl, pocdopa, yris). BeitecHeHne meHee

AKTHBHBIX T'aJIOTCHOB U3 paCTBOPOB UX coJjiell 0ojiee aKTUBHBIMHU I'aJIOTCHAMHU.

Mogens NPOMBIIIIEHHOW YCTaHOBKH JUIsl TPOM3BOJCTBA CEPHOM KHUCIOTHL.. Mojens medu
uist o0kura wusBecTHsKa. Kosiekuuum npoayKUUil CHIMKAaTHOW IPOMBIIUIEHHOCTH (CTEeKIa,
dapdopa, dasHca, HIeMEHTa pa3IMUYHBIX MApOK H JIp.).

JlaGopaTopHbBIE OIBITHI

3akanaka ¥ OTIIyCK CTAJIH.

O3HakoMJIeHHE CO CTPYKTypaMu ceporo u Oeioro uyryHa. Pacmo3HaBaHHue pyn jkenesa.
[IpakTnueckue 3aHATUA

[Tomyuenue, cobnpanue 1 pacro3HaBaHHUE Ta30B.

Pemenune OKCIICPUMCHTAJIBHBIX 3a/1a4.
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[IpodunpHbie U podeccuoHalIbHO 3HAYMMBbIE AIEMEHTHI coiepkanus. Kop-

PO3HsI METAJUIOB: XUMUYECKasl U AIEKTPOXUMHYECKasd. 3aBUCUMOCTb CKOPOCTU KOPPO3HH OT
yCIOBHH OKpy:karomiei cpeanl. Kimaccupukaius Koppo3uu METa/UIOB 1O Pa3jIMYHBIM MPU3HAKAM.
Cnoco0Opbl 321U THl METAJIJIOB OT KOPPO3UH.

[Ipon3BoACTBO UyryHa U CTaIH.

[Tony4yenne HeMeTansnoB (QPaKIHMOHHOW IMEPErOHKON JKHUIKOTO BO3IYyXa M AJIEKTPOIH30M
pacTBOPOB MJIM PACIUIABOB AIEKTPOIUTOB.

CunukaTHasi MPOMBIIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIOTHI.

2. OpraHuueckas XUMHs

2.1. OcCHOBHbIE MOHATUS OPraHUYECKOM XUMHUU M TEOpUS CTPOECHHUS OpraHM4EeCKHX
COEeIMHEHUN

IIpenmer opranuueckol xuMuH. [IpuponHble, HCKYCCTBEHHBIE M CHHTETUYECKHE
oprannyeckue BemecTsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMU.

BanentHocth. XUMHYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHUs aTOMOB B MOJIEKYJIBI 11O
BaJICHTHOCTH.

Teopusi crpoeHus opranuyeckux coeauHeHuii A.M.bytnepoBa. OCHOBHBIE TONOXKEHUS
TEOPUU XUMHUYECKOro cTpoeHus. M3omepust u nzomepsl. Xumuueckue GopMyJibl U MOJIETH MOJIEKYJI
B OPraHUYECKON XUMUH.

Knaccuukanus opraHuueckux BemlecTB. Kiaccuukanus BEHIECTB IO CTPOSHUIO
YTJIEpOJAHOr0 CKeJleTa M HaJuuMio (QYHKIMOHAJIBHBIX rpymi. ['omonorm u romosorus. Hauana
HoMeHkiatypsl [UPAC.

Knaccupukanus peaknuii B~ OpraHMYecKol XWMHU. Peakuumu  TPHCOCTUHCHHS
(runpupoBaHusi, TaJOTEHUPOBAHUS, THAPOTAIOTEHUPOBAHUS, THApaTanun). Peakiuu oTmienaeHus
(meruapupoBaHus, IETUAPOraJOreHUPOBAHUS, JerHApaTalun). Peakiiuu 3amMmenieHusl.

Peaknuun nzomepuzanuu. JleMmonctpauuu

Mopenn MOJICKYJI TOMOJIOT'OB U U30MCPOB OPraHNYCCKUX COCIUHCHMIA.
KauectBenHoe O6Hapy7KeHI/Ie yriepoaa, BOAOPOJa MW XJIOpa B MOJICKYJIaX OPraHHYCCKHX

COEIMHEHUM.

JlaGopaTOpHBIN OTIBIT

H3roroieHnne Moieneil MOJIEKYJ OpraHUu4eCKUX BEIIECTB.

[Ipodunbubie u mnpodecCHOHATBPHO 3HAYMMBIE DSIEMEHTHl cojaepxkanud. [loHsTne o
cybctpare u peareHte. Peakiuu OKHCICHHS W BOCCTAHOBICHHSI OPraHUYECKUX  BEIIECTB.
CpaBHeHHEe KIacCH(HUKAIMU COCIUHEHHH M KIACCU(PHUKAIMU pPEaKIUii B HEOPraHW4ecKol u
OPTraHUYECKON XUMHUH.

2.2. YraeBoaopoasl U UX NPUPOJHBIE HCTOYHUKHU
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AnkaHbl. AIKaHbBl: TOMOJIOTUYECKHM PsSA, H30MEPUs U HOMEHKJIATypa  aJIKaHOB.
XuMuYecKkue CBOICTBa aJKaHOB (MeTaHa, »JTaHA): TOpEHHE, 3aMelleHHe, paslIoKEeHUE,
neruapupoBanue. [[pyuMeHeHne ankaHOB HA OCHOBE CBOMCTB.

ATnKeHbl. DTWJIEH, €ro TMojJydeHue (ACTHAPUPOBAHUEM JTaHa, JACHOJMMEpU3AIUeH
MoUATUIICHA). ['OMOIOTHYeCKU psAJl, U30MEpHs, HOMEHKIIATypa aJIKEHOB. XUMHUYECKHE CBOMCTBA
STUJIEHA: TOpPEHHe, KaueCTBEHHble peakiuu (obecuBeunBaHue OpOMHONW BOABI M pacTBOpa
IepMaHraHaTa Kajus), TuapaTanus, noaumepusanus. [I[ppumeHenne sTuiieHa Ha OCHOBE CBOMCTB.

Juensl u xaydyku. [ToHstue o aueHax Kak yrieBOAOPOJAX C AByMs JBOMHBIMHU CBS3SMHU.
ConpspkeHHbIE AMEHBl. XUMHUYECKHe cBoWcTBa OyTaaumeHa-1,3 u u3ompeHa: obeclBeYMBaHUE
OpOMHOI1 BO/IbI U MOIMMEpH3aLus B Kaydyku. HaTypanbHblil U CHHTeTHUECKHE KayuykH. Pe3una.

Ankunbl. ArneTwieH. XHWMHYECKHE CBOMCTBAa alETHIEHA: TOpeHHe, oOecIBEeUMBaHUE
OpoMHOM BOJABI, NMPUCOEIMHEHUI XJIOpoBOJOpoJa M ruapaTauus. IIpumeHeHue aueTuieHa Ha
OCHOBE CBOMCTB. MeKKi1accoBasi M30MEPUs C aJIKaJlUEHAMHU.

Apenbl. benszon. Xwumuyeckue CBOHCTBa O€H305a: TOpPEHHME, pPEAKLUH 3aMEILCHHs
(ranoreHupoBanue, HUTpoBaHue). [I[pumeHeHne 6eH301a Ha OCHOBE CBOMCTB.

[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB. [IpupoaHbIii ra3: cocTaB, IPUMEHEHHE B Ka -

4ECTBE TOILIMBA.

Hedts. CocraB u nepepadotka Hedru. [leperonka negru. HegrenpoayKkrsl.

JleMoHCTpanuu

I'openue Merana, 3TUIEHA, ALIETHIICHA.

OTHOUIeHWE MeTaHa, STUJICHA, alleTHJIeHa U OeH30JIa K pacTBOpaM IepMaHraHaTa Kauaus U
OpoMHOI BojIE.

[Tony4yenue sTuneHa peakiuen AeruapaTalii 3TaHOJa, alleTUIeHa — TUIPOJIM30M Kapouaa
KaJbLusl.

PaznoxxeHne kaydyyka IIpd HarpeBaHMM, HWCIIBITAHHE IPOAYKTOB pAa3lOXKEHHs Ha

HETIPCACIIbHOCTD.

Komnexknus oOpasuoB Hehptn u HeprenponykrtoB. Komnexnus «KameHHbI yroiae u
HPOAYKLHUS KOKCOXHUMHUYECKOTO NMPOU3BOACTBaY. JIabOpaTopHbIE OIBITHI

O3HakoMJIeHHE ¢ KOJUIEKLIHEeH 00pa3lioB He()TH U MPOLYKTOB €€ MepepabOoTKH.

O3HakoMJIEHHE C KOJUIEKIHEH KaydyKoB U 00pa3LiaMu U3/eJIUi U3 PEe3UHBL.

[TpoduibHbIe 1 TpOhecCHOHATBFHO 3HAYNMBIE 3JIEMEHTHI coepskanus. [1pa-

Buso B.B.MapxkosuukoBa. Knaccudukanus um HasHaueHue kayuykoB. Knaccudukanus u
Ha3HaueHue pe3uH. BynkaHuzanus kayuyka.

[lonydyeHnue aneTwieHa MNHUPOIU30M MeTaHa UM KapOMAHBIM crocoOom. Peakmus

noJIMMepUu3aliu  BUHUWIXJIOpUA. HOHI/IBI/IHI/IHXHOPI/II[ H C€ro IHIpUMCHCHHUC. TpI/IMepI/ISaHI/Iﬂ
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aneTuseHa B 6eH301.

[Tonstue 06 skcrpakuuu. BoccTanoBnenne HUTpoOeH30i1a B aHWIKMH. ['oMooruyeckuii psa
apenoB. Tonyon. HurpoBanue Tonyona. Tpotui.

OcHOBHBIE HAaNPaBIIEHUs IPOMBIIIUICHHOH 1epepaboTKu MPUPOTHOTO ras3a.

[TonyTHBI HedTIHOM ra3, ero nepepadboTka.

[Ipouecchl npoMBbIIIIIEHHON TIepepaboTKu HePTU: KPEeKUHT, pupopMuHT. OKTaHOBOE YUCIIO
OCH3MHOB U IIETAHOBOE YHCJIO TU3EIHHOTO TOTIIIUBA.

Kokcoxummnueckoe mpou3BOACTBO U €0 MPOLYKIIHSL.

2.3. Kucnopojacoaepkaiiyue OpraHu4eckue CoOeIMHEHUsI

Crnuptel. Ilomyuenue oTaHoNa OpoOKEHHUEM TUIIOKO3bl M TUApaTanueil dTUIIEHA.
I'unpokcuiibHas rpynna kak (QyHKuuoHanbHas. IloHsTHE O mpenenbHBIX OJHOATOMHBIX CIHUpTax.
XUMHYeCcKue CBOMCTBA 3TaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIIO0KHBIX
3¢UpOB, OKHUCICHHE B anblaerui. lIpuMeHeHHe 3TaHOA Ha OCHOBE CBOMCTB. AJKOTOJH3M, €ro
NOCJIE/ICTBUS 111 OpTraHKU3Ma 4eJI0BeKa U MpeylpeKIEHUE.

I'muuepun kKak mnpeacTaBUTENb MHOIOATOMHBIX chnupToB. KauecTBeHHas peakuusi Ha
MHOTOaTOMHbIE criupThl. [IpuMeHenue rnunepuHa.

Oenois. Ousnyeckre W XUMHUYECKHE CBOWMcTBa (peHosia. B3amMHOE BIMSHHE aTOMOB B
MoJieKyJie (peHoma: B3aMMOJEHCTBHE C TUAPOKCHIAOM HATpUsS U a30THOW Kucioroil. [IpumeneHue
(heHoa Ha OCHOBE CBOMCTB.

Anpperuasl. Ilonstue o0 anpaerunax. AnbaeruaHas Tpynna Kak (yHKIHMOHaIbHAs.
dopmanbIerua U ero CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHE B
coOoTBeTCTBYIOIMN cnupT. IlosydeHue anbaernoB OKHUCIEHHEM COOTBETCTBYIOLIMX CIUPTOB.
[Tpumenenue hopmanpaerua Ha OCHOBE €r0 CBOMCTB.

Kap6onoBrie kucnoTel. Ilonstue o xapO6oHOBBIX Kuciorax. KapOokcuiabHas rpymnmna Kak
(yHKIMOHANbHAsA. ['OMOJOrMYEeCKU ps MpeAeabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.

[TonyyeHne kapOOHOBBIX KHCIOT OKMCIEHHEM albJIETHI0B. XUMHUECKHE CBOMCTBA YKCYCHOM

KHCJIOTHI: 00IIME CBOMCTBA C MHHEPAIBHBIMU KUCIOTaAMH U peakuus dtepudukanuu. [I[pumenenne
YKCYCHOHM KHMCJIOThl HA OCHOBE CBOMCTB. BbIcHIMe )XKMpHBIE KMCIOTHI HA IPUMEPE NaTbMUTHHOBOM U
CTEapUHOBOM.
CrnoxHble dGUPBl U KUPBL. [loydeHne CIO0XKHBIX 3(PHUPOB peakiuel 3TepuduKaIuu.
CrnoxHbie 23GUpPHI B IPUPOJIE, NX 3HaAUYCHHE. [[pMeHeHne CI0KHBIX 3(UPOB HA OCHOBE CBOMCTB.
Kupsl kak crnoxsble 3¢upsl. Knaccudukanus xupoB. XUMHYECKHE CBOWCTBA >KUPOB:
TUJPOJIN3 U TUAPUPOBAHUE KUJIKUX )KUPOB. [[puMeHeHune KUpOB Ha OCHOBE CBOMCTB. MbLia.
YrineBoapl. YrieBoAbl, HX KilacCHPHUKaNUs: MOHOcaxapuabl (TIOK03a, (GPYKTO3a),

aucaxapuabl (caxapo3a) U Mmosmcaxapusl (KpaxMai U IeITion03a).
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I'moko3a — BewmecTBO ¢ JBONCTBEHHOW (QYHKIMEH — albAerujocnupr. XUMHUYECKUE
CBOICTBA IIIIOKO3bl: OKUCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIIMPTOBOE
Opoxxenue. [IpuMeHeHre TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHUE YIJIEBOJOB B JKMBOM IpuUpoAe M KU3HU uenoBeka. [loHsatue o peakumsx
MTOJIMKOH/JCHCALIMU ¥ THIPOJIN3a HA IPUMEPE B3aUMOIIPEBPAIICHMI: TIIFOK03a <= IMOJNUCAaXapH.
JemoHcTpanuu

Oxucnenue cnupTa B albAETHI.

KauecTBeHHbIE peaKkIIMi HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh (peHONa B BOJE NpU OOBIYHON TEMIEPAType U HATPEBaHUH.

KauecTBeHHBIE peakiuy Ha (PEHOJI.

Peakuust cepeOpsiHOTO 3epKaiia anbAEruI0B U INIFOKO3bI.

OxwuciieHne anbJeruJioB U TIIIOKO3bl B KHUCIOTYy € HOMOIUbl0 rujapokcuaa meau (II).
KauecTtBenHnas peaxuus Ha kpaxmai. Komnekuus a¢pupHbsix Macen. JlabopaTopHble OIBITHI

PacTBOpeHue riaunepuHa B Boe U B3auMoaeicTre ¢ ruapoxkcugom meau (II).

CBoiicTBa yKCYCHON KUCIJIOTBI, OOIIME CO CBOWCTBAMH MUHEPAIbHBIX KUCIIOT.

Jloka3aTesnbCTBO HENPEAEIBHOIO XapaKTepa )KUIKOTO JKHPa.

B3anmopeiicTBue TIIFOKO3BI U caxapo3bl ¢ ruapokcuaoM meau (I).

KauecTBeHHas peakuus Ha Kpaxmal.

[Tpo¢unbHbIe ¥ IpodecCHOHATFHO 3HAYMMBbIE YJIEMEHTHI COJIepKaHus. MeTuio-

BBII CIIUPT U €r0 UCIOJIb30BAaHUE B KAUECTBE XMMUYECKOTO ChIpbs. TOKCMYHOCTh METAHOJIA
U TIpaBUJIa TEXHUKH 0€301acCHOCTH MPHU paboTe C HUM. DTUIICHIJIMKOIb M €r0 IPUMEHEHHE.

TOKCHMUHOCTD STUIICHIJIMKOJIA U NTpaBUila TEXHUKU 0€30MIaCHOCTH MIPHU paboTe ¢ HUM.

[Tony4yenue eHosa u3 NpoAYKTOB KOKCOXMMHYECKOTO MMPOU3BOACTBA U U3 OEH307a.

IMonukonnencauus ¢opmanpaeruga ¢ GeHosoMm B (GpeH0I0POPMATBIAECTUAHYIO CMOITY.
Aneranpaerua. [lonstue o KeToHax Ha npuMepe aneroHa. [IpumeneHue anerona B TEXHUKE U

IMPOMBIINIJICHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHCJIOT (I1aBeJIEBOI KUCIOThI KaK JBYXOCHOBHOM, aKpUIIOBOM
KUCJIOTBI KaK HEeNpPeaesIbHOM, OEH30MHOM KMCIOTHI KAK apOMaTHUECKOi).
[InenkooOpa3yromue Macia. 3aMeHa JKHPOB B TEXHHMKE HENMILEBBIM  CBHIPHEM.
CuHTeTHUYECKHE MOIOIIINE CPEJCTBA.
MosnouHokucinoe 6pokeHue roko3bl. Kuciomonounsie npoaykTsl. CHIIOCOBaHHE KOPMOB.
Hutposanue nemtonossl. [InpokcuiuH.
[TpumepHublie TeMbl pedepatos, (I0KIaT0B, COOOLUICHNH ), HTHIUBUAYAIbHBIX IPOCKTOB!

1. buorexHonoOrus u reHHast UH)KeHepus — TexHosoruu XXI Beka.

2. HanHoTexHOmOTHS Kak MNPUOPUTCTHOC HAIIPABJICHUC PA3BUTHUA HAYKHU U IIPOU3BOJCTBA B
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PO.

(9]

© = o

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

CoBpemMeHHbIE METO/1bI 00€33apakuBaHUs BOBI.

Kusznp u gesrensHocTs [. 1. Menaeneena.

«Ilepuoanyeckomy 3aKoHy OyayIiee He TPO3UT pa3pyLICHUEM. ..»
Cunrtes 114-ro anemenrta — TpuyM@ poccUCKUX (PU3UKOB-SIIEPIIUKOB.
N3oTonsl BOgopoaa.

Hcnonp3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX LETSX.
PeHTreHoBCcKOE U3IIy4eHHUE U €r0 UCIOJIb30BAHNE B TEXHUKE U MEIULIVHE.
[Ina3ma — yeTBEpTOE COCTOSTHUE BELIECTBA.

AmopdHbIe BelecTBa B MPUPOE, TEXHUKE, OBITY.

PactBOpeI BOKpyTr Hac. Tumsl pacTBOPOB.

Boja xak peareHT u cpejia 111 XUMUYECKOT0 MpolLecca

MHoroyukuil kapOoHaT KaubLus: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.
BuptyanbHoe MOJEIMPOBaHNE XUMUYECKUX MPOLECCOB.

DJEKTPOIU3 pacTBOPOB IEKTPOIUTOB.

DIEKTPOJIN3 PACILIABOB MIEKTPOJIUTOB.

Ponb MeTanioB B HCTOPUY YEIIOBEUECKON IUBUIIM3ALMH.

Koppo3ust MeTasioB ¥ CIOCOOBI 3aIIUTH OT KOPPO3UH.

WuepTHbIe WM 6J1aropoHbIe ra3bl.

Poxnaronye conu — rajgoreHsl.

Hctopust mBeICKON CIIMYKH.

Hcroprsi BOSHUKHOBEHUS U Pa3BUTUSL OPraHUYECKON XUMHMH.

Kusnub u nesrensuocts A. M. bytieposa.

CoBpeMeHHbIE TPEACTABIICHUS O TEOPUU XUMHUUECKOTO CTPOECHUSI.
DKOJIOTMYECKHUE ACTIEKThI UCIIOJIB30BAHUS YIVIEBOJOPOJHOTO CHIPBSI.

DKOHOMHUYECKHE aCIICKTHI MCXKAYHAPOAHOIO COTPYAHHUYECTBA II0 HCIIOJIB30BAHUIO

YIJIEBOJOPOJHOIO CHIPHSI.

28.

HcTtopust OTKpBITUS U pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKIeHul B PD
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2.1 O0bem 00mIeo0pa3oBaTeIbHON y4eOHOW AUCHUIIMHBI XMMHUSA U BHAbI Y4eOHOM

padoThI

Bun yue6Hoii paboThI OO6beM yacoB
MaxkcumanbHas yueOHasi HarpysKa 72
AyJIUTOpHBIE 3aHATHUS, BCETO 72
B TOM 4HCJIE!
JIEKIINU 36
npaktuyeckue 3ausatus (113) 36
CamocrosiTesbHasi padoTa, Bcero -
Bunx npome:kyTO4HOM aTTeCcTallly 3a4€T ¢ OLICHKOU 2 cemecTp
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2.2. TemaTuyeckuii IJIaH M coJep:kaHue 001e00pa30BaTEIbLHONH Y4eOHOH JUCHMILIUHBI

Xumusa

HaumeHoBaHue Conep:kanue y4yeOHOTr0 MaTepuaJa, O6bem | YpoBeHb
pa3/esoB H TeM JladDopaTopHbIe U IPaKTHYeCKue padoThl, 4acoB | OCBOCHHS
CaMOCTOfITe/IbHAs1 padoTa 00y4aroIMuXcs
1 2 3 4
Paszpen 1 OO0mas 1 HeOpraHMYecKast XUMHS
1. IIpeamer u 3aaun XuMuu. MecTo XUMHH B 2 1
psany pyHIaMEeHTaIbHBIX HAaYK.
Beenenue IIpakTnueckas padora 2 1
OCHOBHBIE XUMUYECKHE 3aKOHBI U MTOHATHS
CoBpeMeHHasi KBaHTOBO-MEXAaHUYECKas TEOPHUS 2 1
Tema 1.1 CTPOCHHUS aTOMa.
KBaHTOBO-
MeXaHU4ecKast
TEOpUsl CTPOCHUS
aToma
Ileproanyeckuil 3aKOH U IEPUOTHUYECKAS] CUCTEMA 1 1
sanemenToB .M. MeHzaeneena.
Tema 1.2. IIpakTHuyeckas padora 1 2
3 JI.1. CocraBiieHHE  JIEKTPOHHBIX M JJIEKTPOHHO-
MenpeneeBa rpaduueckux GopMys aTOMOB 3JIEMEHTOB
XuMHUecKas CBA3b. THUIBI XUMUYECKUX CBSI3EH. 2 1-2
CBoiicTBa U MapaMeTpsl
Tema 1.3. IIpakTnuyeckas padora 4 3
Xumnyeckas KoMmnerorepHoe  MoaenupoBaHue IO  TEMeE
CBS3b XUMHUecKasi cBsi3b. TecTupoBaHue
Knaccuduxanns u HOMEHKJIaTypa 1 1-2
HEOpTraHMYECKUX  coeJAMHeHuH. ['eHeTHueckas
CBSA3b MEXK/Y KJIaCCaMU HEOPTaHMYECKHUX
Tema 1.4, COCAMHEHUI
Kaaccsl IIpakTHyeckas padora 2 1-2
HEOPraHM4YecKuX | XUMHUYECKHUE CBOWCTBA OKCHJbL, THUIPOKCHIBI,
coeTUHEHUM KHCJIOTBI, COJIH
KoHntpospHas paboTa. 2 3
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[TonsTne 0 XUMHYECKOU peakuuu.
Knaccu¢pukanus  XuMUYECKMX  peakuuid B
OpPraHUYeCcKOil U HEOPTaHUYECKON XUMUHU

1-2

Peakuun oOmeHa. ANTrOpUTM  COCTaBJICHUS 1-2
MOJICKYJISIPHBIX u HMOHHO-MOJIEKYJISIPHBIX
ypaBHeHHH «Peakiun oOMeHa»
IIpakTnueckas pa6ora 1-2
Tema 1.5. Onpenenenne TMNa XUMUYECKON peakinu
Tunbi OKHCIIUTEIILHO-BOCCTAHOBUTEIILHEIE peakuuu 1-2
XHMHYECKHX (OBP). Anroputm coctasienust OBP
peakuui IIpakTuyeckas padora
«Bnusiaue cpenpl Ha npotekanue OB nporeccos. 1-2
TectupoBanue
KontpospHas paboTa. 3
PacTtBopb!: knnaccudukanus, 3HaYeHHEe 1
[pakTnueckas padora
Tema 1.6. CriocoObl BbIpaK€HHUs! KOHLEHTPALUKU PACTBOPOB 2
PacTtBOpHBI
CKOpPOCTh TOMOTEHHBIX XUMHUYECKHUX PEaKLUM. 1-2
@aKTOpBhl, BIMSAIONIME HA CKOPOCTh XUMHUUYECKOU
Tema 1.7. peakuu. 3akoH aeiictBusi Macc [ynpbOepra u
Xumuyeckast Baare
KHHETHKA H IpakTnueckas padora 1-2
paBHOBecHe O6patuMocTh XMMUYECKUX peakiuid. [loHstue o
XUMUYECKOM  paBHOBecuH. (mpuHuun  Jle-
Hlatenbe-bpayna) TectupoBanue
OO0mras xapakTepuCTHKa METaJUIOB U HEMETaJIOB 1-2
Ha OCHOBaHWMM moJiokeHuss B Ilepuoanueckoi
cucteme snemenToB .M. Menneneesa u
Tema 1.8. CTPOECHUS ATOMOB.
XuMu4eckue 1-2

XUMHYECKHE CBOMCTBA HEMETAJJIOB
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CBOICTBa XuMHu4decKue CBOMCTBA METaJJI0B u 1-2
METAJLJIOB U ANEKTPOXUMHUUECKUE CBOMCTBA METAILIIOB
JMERTPOXUMMHEC | 1 oprponpHas paboTa 1-2
KHe CBOMCTBa
METAJLIOR IIpakTHyeckoe 3aHATHE 3
«Omnpenenenne DJ1C raapBaHUYECKOT0 JIEMEHTa»
Paspean 2. Opranuyeckasi XuMHsA
Beenenue B OPraHUYECKYIO XAMHUIO. 1
Ocobennoctu MOBEICHUS yriaepoja B
OPTaHUYECKUX COCTMHEHUSX.
OcHOBHbBIE  TOJOXKEHUS  TEOpUS  CTPOCHUS
OpraHMYeCcKHX coeMHEeHNI byTiepora. 1-2
Knaccudukanus, HoMEHKIIaTypa OpPraHUYECKUX
COEeIMHEHUN
Tema 2.1. IIpakTnueckoe 3ansTHe. ['oMonorudeckue psiabl. 1-2
Fosiotoni i CocraBnenne CTPYKTYPHBIX bopmyn
YIJIEBOJIOPOIOB U UX TTPOU3BOIHBIX.
H30MEpEI IT SIBmeHne wM3OMEpHUH 1-2
pPaKTHUUECKOE 3aHATHE. €HHUE W30MEpHUH.
Bunpl. CocTaBieHue n30MepOB.
Ob6mee mpeacTaBieHre 00 ankaHaxX, ajJKEHaXx, 1
aJKMHaX, aJIkaJuCHaX.
IIpakTHyeckoe 3ansiTHE 1-2
Tema 2.2. XUMHUYECKHE CBOMCTBA  alKaHOB, AaJIKCHOB,
AJKWHOB W aJIKaJINCHaX.
O6uan Apomatudeckue yrieBomopoasl. OcobOeHHOCTH 1-2
XapaKTepUCTHKa CTPOCHHA, CBOIicTBa
VB IIpakTHyeckoe 3ansiTHE 1-2
[IpupoaHbIle HCTOYHUKH YTIEBOIOPOIOB
KontponbHas pabdora. 3

3amrra Mmoayst (pasaen 3,4)
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[TpousBonHbie yriaeBogopoabl. Knaccudukanms. 2 1-2
Oo01ee MpeCTaBICHUE 0 crupTax H
KapOOHUJIBHBIX COCIUHEHHUSX, H30MEPHSI,

Tema 2.3. HOMEHKJIATypa.
OOmiee npencTaBieHne 0 KapOOHOBBIX KUCIOTaX. 2 1-2
O6mast n3omepusi, HoMeHknarypa. O6J1acT NPUMEHEHHUsI
xapakrepuctuka | OOliee npejacTaBieHre 0 KapOOHOBBIX KHCJIOTAX. 2 1-2
nyB usomepus, HOMEHKJIaTypa. XUMHUYECKUE

cBOiicTBa. XMMHYECKHE CBOWCTBA KapOOHOBBIX
kucnoT. O0IacTH MpUMEHEHUS

O6miee npencraBieHre 00 aMUHAX. XUMHUYECKHE 2 1-2

cBoiicTBa aMnHOB OOJIaCTH IPUMEHEHUS

Obmee mpencraBieHne 00 aMHHOKHUCIIOTAX, 2 1-2

6enkax, xupax. O61acTi IPUMEHEHUS

[MpakTyeckoe 3ansTHE. 2 1-2

XuMuyeckue CBOIiCTBa MPOU3BOIHBIX

yTIIEBOIOPOIOB.

IIpakTHyeckoe 3ansATHE 2 3

Nnentuduxanus YB

IIpakTHyeckoe 3ansiTHE 2 3

WNnentudukanus [1YB

KonTponshas pabota 2 3
Bcero: 72

Hnsa xapakmepucmuku yposHs 0C60eHUs Y1eOH020 MAMepuana UCnoab3yiomces ciedyiouue 0003Ha4eHus.:

1. o3naxomumenvhwlil (Y3HABAHUE Patee U3YUeHHbIX 00bEeKMO8, CEOUCMS),

2. penpoOyKmueHblil (GbINOIHEHUEe OesTMENbHOCTU NO 00PA3YY, UHCIPYKYUU UTU HOO PYKOBOOCMEOM)

3. nPOOYKMuUBHbIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE GbINONIHEHUE 0esAMEeNbHOCHU, pelieHue NPoOIeMHbIX
3a0ay)

2.3 O6pa3oBaTte/ibHbIe TEXHOJIOTHH, HCIOJb3yeMble NMPHU NMPOBEJCHUH ayIMTOPHBIX
3AHATHI

B cootBerctBun ¢ TtpeboBanmsamu OI'OC CIIO mo cnenmanbHoctd 38.02.06 duHaHCHI,
peanu3anysi KOMIIETEHTHOCTHOTO MOAXO0Ja J0JIKHA IPelycMaTpUBaTh IIMPOKOE HCIIOIb30BAHUE B
y4eOHOM TMpoliecce aKTUBHBIX M HHTEPAKTUBHBIX (OPM MPOBEACHHUS 3aHATHH (KOMIIBIOTEPHBIX
CUMYJIALUHN, IEJOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTyalU, ICUXOJIOTUYECKUE U UHBIE
TPEHUHTU U T.J.) B COUETAaHUU C BHEAYIUTOPHOM pabOTOM C 1enbio (OPMHUPOBAHUS U Pa3BUTUS
TpeOyeMbIX KOMIETEHIIUN

o0yyJaromuxcsi.
Bupl 06pazoBaTenbHBIX TEXHOJIOTHIA.

Ob6pa3oBarenbHas TEXHOJIOTHS — 3TO COBOKYITHOCTh Hay4YHO U MPAKTUYECKH 0OOCHOBAHHBIX
METOJIOB, W MHCTPYMEHTOB JUISl JIOCTHI)KEHHUS 3aIUIaHMPOBAHHBIX pE3yJNbTaTOB B 00JacTH
oOpa3oBaHus. I[IpuMeHEeHHE KOHKpETHBIX OOpa30BaTENIbHBIX TEXHOJIOTMH B y4eOHOM Ipolecce

ornpenensercs crnenupuKod yuyeOHOH IesTeNbHOCTH, €€ MH(POPMAIMOHHO-PECYPCHOM OCHOBBI U
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BHJIOB y4eOHOH pabOTHI.

1. TpaguuuoHHble 00pa3oBaTelbHbIE TEXHOJOTUU OPHEHTUPYIOTCSA HA OpraHU3aIMIo
00pa3oBaTeNbHOTO MpoLecca, NPEANOJarallyo MNpsIMYy0 TPaHCIALUIO 3HAHUM OT Mpeno/iaBaTess
K CTY/I€HTY (MPEUMYILECTBEHHO Ha OCHOBE OOBSCHUTENbHO -IIJIIOCTPATUBHBIX METOJJOB OOyUEHHUS).
VYueOHast AEATENIBHOCTh CTYAEHTAa HOCHT B TaKUX YCIOBHUSX, KaK IPaBHIIO, PENPOIYKTUBHBINA
XapakxTep.

[Ipumepsr Gopm yueOHBIX 3aHSATUNH C HUCHOIB30BAHUEM TPAJUIMOHHBIX TEXHOJIOTHI:

Jlexus — mocieaoBaTeNIbHOE M3JI0KEHHE MaTepuana B AUCUUIIIIMHAPHOW JIOTHKE,
OCYUIECTBIIIEMOE MTPEUMYIIECTBEHHO BepOAIIbHBIMU CPEeICTBAMHU (MOHOJIOT MPEIO0AaBaTEeNs ).

Cemunap — Oecena mpenojaBateiiss U CTYJIEHTOB, OOCYXKJEHUE 3apaHee MOIArOTOBICHHBIX
COOOIIEHUH, MPOEKTOB 10 Ka)XJOMYy BOINpPOCY IUIaHAa 3aHATUSA C €AMHBIM JUIs BCEX IepeuHeM
peKoMeHAyeMOM 00s13aTeIbHOM U JJOTIOTHUTEIbHON JIUTEPATYPhI.

IIpakTueckoe 3aHATHE — 3aHATHE, IOCBSIIEHHOE OCBOCHMIO KOHKDETHBIX YMEHMHU U
HAaBBIKOB 110 IIPEJITI0KEHHOMY aJTOPUTMY .

2. TexHonmorum mnpoOieMHOro oOydeHUs — oOpraHuszanus oO0pa3oBaTeIbLHOrO Mpolecca,
KOTOpast MpeIoJiaraeT MOCTaHOBKY MPOOJIEMHBIX BONPOCOB, co3nanue 20 y4yeOHBIX MpoOIeMHbBIX
CUTyalUil AJis CTUMYJIMPOBAHUE aKTUBHOM MO3HABATEIBHOM 1E€ATEIIBHOCTH CTYIEHTOB.

[Ipumepsr ¢opm yueOHBIX 3aHATUH C KCIOJIB30BAaHUEM TEXHOJOTHH MpoOIEeMHOTro
00yueHus:

[Ipaktnueckoe 3aHsATHE B (GopMe TMpakTUKymMa — OpraHu3aius y4eOHOW paboThl,
HalpaBlICHHas Ha pelIeHHEe KOMIUIEKCHON yueOHO-Mo3HaBaTeNbHON 3amaun, TpeOylomeid or
CTyJI€HTa IPUMEHEHUSI KaK HayYHO-TEOPETHUECKHUX 3HAHUH, TAK ¥ MPAKTHUECKUX HABBIKOB.

3. UrpoBele TEXHOJIOTMU — OpraHu3alus 00pa30BaTEIBHOIO IpOIECCa, OCHOBAaHHAas Ha
PEKOHCTPYKLHU MOJIEJIEH IOBEACHUS B paMKax MPEAI0KEHHBIX CIIEHAPHBIX yCIOBUI.

[Ipumeps! popM yueOHBIX 3aHATHH € UCIIOIB30BAHUEM UTPOBBIX TEXHOJIOTHM:

JlenoBass urpa — MOJAEIUPOBAHUE PA3NIMYHBIX CHUTyalUil, CBSI3aHHBIX C BHIPAOOTKONH U
IPUHSATUEM COBMECTHBIX pEIIEHUMN, OOCYXJIEHHEM BOIIPOCOB B PEXUME MO3IOBOIO IITYpMa,
PEKOHCTPYKLKEN (QYHKIIMOHAIBHOTO B3aUMOJEHCTBUS B KOJJIEKTUBE U T.II.

4. TexHOJIOTMH TPOEKTHOro OOydeHHs: — opraHu3alys oO0pa30BaTENBLHOrO Ipoliecca B

COOTBCTCTBHMU C AJITOPUTMOM IIO3TAIIHOI'O PCHICHUA HpO6J1€MHOI>i 3aJa4u HJIM BBIIIOJIHCHUA

yuebHoro 3aganus. IIpoekT mpeamosiaraeT COBMECTHYIO y4eOHO-IIO3HABATEIbHYIO NEATEIBHOCTh
IPYIIBl CTYJIEHTOB, HAIPaBJIECHHYI0 Ha BBIPAOOTKY KOHLEMIMH, YCTAaHOBJIEHHE Lielell M 3amad,
(OpMYyJIHPOBKY OKHUIAEMBIX pPE3yJbTAaTOB, OMNpPEJIEJICHHE TMPUHLUIOB M METOIUK peIIeHUs
IIOCTABJICHHBIX 3aJa4, INIAHUPOBAHUE X0J1a pabOThl, MOUCK AOCTYMHBIX U ONTUMAJIBHBIX PECYpPCOB,

MO3TAIIHYI0 pean3alliio IJaHa paboThl, NPE3EHTALMIO PE3YIbTaTOB PabOThI, UX OCMBICICHHE U
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pednekcuto.

OCHOBHBIC THITBI TPOCKTOB:

HccnenoBaTenbeKuil MPOEKT — CTPYKTypa NpuOiImKkeHa K popmMaty HayqYHOTO UCCIIET0BAHUS
(1oKa3aTeabCTBO aKTYaJbHOCTH TEMBbI, ONpEJEeICeHHEe HAay4dHOH MpoOjembl, mpeaMera U 00beKTa
WCCIIeIOBaHuUs, IeJeil W 3amad, MEeTOJOB, WCTOYHUKOB, BBIIBIIKEHUE THUIOTE3bl, 0000IIECHUE
PE3yIbTaTOB, BBIBOJBI, 0003HAUYCHHE HOBBIX MPOOIIEM).

TBopueckuif NpPOEKT, Kak MpPaBHJIO, HE HMEET JeTaJbHO MNPOPaOOTaHHON CTPYKTYpBHI;
y4eOHO-TI03HaBaTeIbHAs IEATEIIBHOCTh CTYICHTOB OCYIIECTBISETCS B paMKax paMOYHOIO 3a/1aHHUs,
MOYUHSSACH JIOTUKE W WHTEpPEcaM YYacTHHUKOB IMPOEKTA, JKAaHPY KOHEYHOrOo pesynbrarta (rasera,
¢uibM, Ipa3IHUK U T.IL.).

5. HTepaKkTUBHbIE TEXHOJOTMU — OpTaHM3aIMs 00pa30BaTENBHOIO Mpolecca, KOTopas
npernoaraeT akTMBHOE U HEJIMHEWHOe B3aMMO/JICHICTBIE BCEX YYaCTHUKOB, JOCTI)KEHHE Ha STOU
OCHOBE JIMYHOCTHO 3HAYUMOIo JJs HHUX 00pa3oBaTelbHOrO pesyibrata. Hapsay co
CTHEIMAIM3UPOBAHHBIMU TEXHOJIOTUSMH TaKOTO POJa MPUHIUI UHTEPAKTHBHOCTHU MPOCIIECKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA. IHTEpaKTUBHOCTD MOJpa3yMeBaeT
CyOBEKT-CyOBhEKTHBIC OTHOIICHHS B XOjA¢ 0O0pa3oBaTeNbHOTO MpoIlecca M, KaK CICACTBHE,
(dbopMupoBaHUe caMopa3BHUBaroLIeicst HHHOPMALIMOHHO-PECYPCHOM CpEIbl.

[Ipumepsr  GopM  y4eOHBIX 3aHITUH C  HUCHOJB30BAHMEM  CIICIHATH3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHI:

— JeKuus oOpaTHOW CBSI3M — JIEKIUS—TIPOBOKAIMSA (M3JI0)KEHHE MaTepuajia ¢ 3apaHee
3aIUTAaHUPOBAHHBIMU OIMOKAMH );

— JekuMsa-Oecena;

— JNeKIHS-TUCKYCCHS;

— CeMHUHAp-JUCKYCCHSA — KOJUIEKTUBHOE OOCYXIEHHE KaKOro-TMOO CIIOPHOTO BOIIPOCA,
npo0OJieMbl, BHISIBIEHUE MHEHUH B TPYTIIIE.

6. MHbopManimoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHbIE TEXHOJOTUHM — OpraHU3aIus
00pa30BaTeNFHOTO TPOIECcCa, OCHOBAaHHAS HA NMPUMEHEHHWHU CICIHATIN3UPOBAHHBIX MPOTPAMMHBIX
CPEIICTB M TEXHHYECKHUX CPEJICTB pabOThI ¢ HHPOpMAIUECH.

I[Mpumepsr  dopM  ydeOHBIX  3aHSITHH C  HUCHOJB30BAHMEM  HH(POPMAIMOHHO-

KOMMYHHKAIITUOHHBIX TEXHOJIOTHH:

Jlekuus-Busyanus3anuss — H3JI0KEHHME COJEpKAHUSA COINPOBOXKIAECTCA Ipe3eHTaluen
(neMoHCTpanuel yueOHbIX MaTepUalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B T.Y.
WTIOCTPATHUBHBIX, TpaQUUECKUX, ayAUO0- U BUIEOMATEPUATIOB).

[IpakTnyeckoe 3aHATHE B (pOpME MPE3EHTALUU — MPEACTaBICHUE PE3YIbTATOB MPOECKTHOM

WA UCCIEA0BATEIbCKON JESTEABHOCTU C MCIOJb30BAHUEM CIICHUAIN3UPOBAHHBIX IPOTrPaMMHBIX
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cpen.

VYaenbHBI BeC 3aHATUH, MPOBOANMBIX B MHTEPAKTUBHBIX (OpMax, OMpeaenseTcs TIaBHON
LETBI0 TPOTPaMMBbl, OCOOCHHOCThIO KOHTUHTE€HTa OOyYaroUIMXCs U COACPKaHHEM KOHKPETHBIX
JTUCIUIUIMH, ¥ B IIEJIOM B YYEOHOM MPOIECCE OHHM JIOJDKHBI COCTABIISTH HE MEHEE OINpPEACIIEHHOTO

IOponecHTa OT BCETO o0BeMa Ay AUTOPHBIX 3aHATHH.

3. YcaoBus peajinzanuu 001meo0pa3oBaTebHOM y4eOHOM IMCUMIINHBI X UMUS

OcBoenue IMporpaMmbl yqe6H01‘/'I JAUCHUIINIINHBI Xumus nmpeanojaract HaJIAn4Iue B
npodeccHoHaIBHON 00pa30BaTEeIbHON OpraHU3allNH, PeaTU3yIoNei 00pa30BaTeIbHYI0 MPOrPaAMMY
cpenHero obmero oopasoBanus B npenenax ocoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 00IIETO
oOpa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM HUMEETCS BO3MOXHOCTh K OOECIIEUMTh CBOOOIHBIH
noctyn B MHTEpHET BO BpeMmsi yueOHOTrO 3aHATHS M B IIEPUOJ BHEYYEOHOH JesITeIbHOCTH

00yyJaromuxcsi.

3.1. TpeOGoBaHusi K MMHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY 00ecIeYeHH 0.

OcBoenue mnporpamMmpl y4eOHOM AMCHUIUIMHBI XUMHS HpelanojiaraéT Haluyue B
npodeccruoHabHOI 00pa30BaTeNIbHON OpraHU3aIiy, peaTn3yIoiell 00pa3oBaTeNbHYIO POTPAMMY
cpeanero obmiero oopasoBanus B npenaenax ocBoeHus OITOIT CITO na 6a3e 0OCHOBHOrO OOIIETo
oOpaszoBaHusl, KaOMHETAa XUMHUHU C JIabopatopuel U 1abOpaHTCKOW KOMHATOW, B KOTOPOM HMMEETCS
BO3MOXHOCTh OOecrieuuTh cBOOOAHBIN nocTyn B MHTepHeT BO Bpemsi y4eOHOro 3aHSATHS U B
nepuoj BHEy4eOHOU JieaTeIbHOCTH oOyyatomuxcs. [lomenienne kabuHeTa JOKHO yAOBIETBOPSTh
TpeboBaHusAM CaHUTapHO-IIUAEMUOJIOTHYECKUX TpaBui U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02)
1 OBITH OCHAIIIEHO TUMIOBBIM 000PYI0BaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSX, B TOM YHUCIIE
CHEIHANIN3UPOBAaHHON yueOHOW MeOenbl0 U CpeAcTBaMU OOydYeHHUs, JIOCTaTOUYHBIMH  JUIS
BBIMIOJTHEHUSI TPEeOOBaHMI K YpPOBHIO TOJATOTOBKH oOywaronmxcs. KaOWHETh OCHaIIEHBI
MYJbTUMEAUMHBIM  O00OpYAOBaHUEM, IOCPEACTBOM KOTOPBIX YYaCTHUKH 00pa3oBaTeIbLHOrO
npolecca MOTYT MPOCMAaTpUBaTh BU3YAIbHYIO, CO3AaBaTh NMPE3CHTALMH, BUICOMATEPHAIIbl, HHBIE
NOKYMEHTBl. B coctaB yueOHO-METOAMYECKOTO M MaTepHaIbHO-TEXHUYECKOIO  OCHAIIECHHUS
KaOMHETa XUMUU BXOJISIT:

—  MHOTOQYHKIIMOHATHHBINA KOMILIEKC MPEroaaBaTes;

— HarjsgHele  mocoOus  (KOMIUIEKTHI — Yy4eOHBIX  TaOJHIl, IJIaKaToOB, TOPTPETOB
BBIJIAIOLIUXCS YUEHBIX, TI0ATOB, TUCATENEH U Ip.);

—  uHPOPMAIMOHHO-KOMMYHHKAIIHOHHBIE CPE/ICTBA;

—  DKpPaHHO-3BYKOBBIE MTOCOOUS;

- KOMIIJIEKT TEXHUYECKOM JOKYMCHTAIlMKY, B TOM YMCJIC ITACIIOPTA HA CPEACTBA 06yLICHI/ISI,
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HHCTPYKIHHU 11O UX UCITOJB30BAHUIO U TCXHUKE 0€30I1aCHOCTH.

—MHOT0(YHKIIMOHATIbHBIA KOMIUIEKC MPEIo/1aBaTes;

—HaTypaJbHbIE 00BEKTHI, MOJICTH, IPUOOPHI M HAOOPHI ISl MOCTAHOBKU JIEMOHCTPAIIIOHHOTO

U YYCHHUYCCKOI'0 OKCIICPUMCEHTA,

—IeYaTHbIE U SKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;

—Cpe/IcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

—PEaKTUBBI;

—TepeYHH OCHOBHOH U JIONIOJTHUTEIILHON yUeOHOU JTUTEpaTyphl;

—BCIIOMOTaTeIbHOE 000PY10BaHUE U NHCTPYKLUU;

—OuOnroTeuHbIit GoH.

[lepeuyensb cpeacTB MaTepHaTbHO-TEXHUYECKOTO oOecneueHus st o0ydenus: mo OJ[.12 Xumwus

Tabnuma 3- Ilepeyensb cpeacTB MaTepuanbHO-TEXHUUECKOT0 obecrieueHus st ooyuenus moO/J].12

IpejacTaBieH B Tabnuue 3

mT.,
I'mo6yc monmutraeckuit 320 mm. - 1 mt.,
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XuMus
HaunmenoBanue OCHAaIIEHHOCTh CHEIUAILHBIX TOMEIICHUN 1 ITepeuens
CIIEIHAIBHBIX MOMEIIIEHHH J/151 CAMOCTOSATETBHOM PabOThI JIALEH3HOHHOTO
ITOMEILEHH I u MPOrPaMMHOTO
IMOMEIICHH I ISt obecreueHus.
CaMOCTOSITEIEHON PexBu3uTHI
PpaboTHI TIO/ITBEPKIAIONIETO
JIOKYMEHTa
Kabuner 39 moca0uHBIX MECT, IIPEIO/IaBaTeIbcKoe MecTo, | lIporpammHoe
€CTECTBEHHOHAYYHBIX | JJOCKA, HATJISAHEIC TOCOOMS obecrnedeHue 1o
JMCIHTLIMH; Ha6op "T"azoBbie 3akonbr" - 10 mit., nmuensin GNU
JlexnmonHas Ha6op "Kpucrammmzanus" - 10 mr., GPL: 7-Zip,
ayautopus (212) HaGop nabopatophsiii "Mexannka" Blender, GIMP,
(pacmmpeHnHsbIit) - 1 mr., Google Chrome,
HaGop naboparophsiii "Onruka" (paCluMpeHHbId) - | Inkscape,
1., LibreCAD,
Ha6op nabopatopnsiit "Temnnossle sBienus"” - 1 LibreOffice,

Maxima, Mozilla
Firefox, Notepad+-+,




Ta6muus! "T'eorpadus. DxoHOMHUYECKAS U
conmanbHas reorpadus mupa (12 tabnu) - 1
KOMILI.

ITonutnueckas kapra mupa - 1 mr.
Moaenp-amuimkanus "buocunres 6enka" — 1 mr.
Mo penb-anmiukanus "Jleaenue kietku. MuTos u
Meio3" — 1 mr.

Monenb-anmnukanus "Kinaccuduxarus pacteHuit
W )KUBOTHBIX" — 1 1mIT.

Tabnuna "Bo3MoxHbBIE TYTH peLIeHHs
skonoruyeckux npodaem"700*1000 (Bunmn) — 1
IIT.

Ta6muua "Kpyrosopot BemiectB B 6uochepe”
700*1000 — 1 1.

Tabnuna "[loToku PHEPTUH U MUIIEBHIE IETTH B
ouocdepe" 700*1000 - 1 mT.

Tabaume! "buomorus 10-11 k1. DBOMIOMOHHOE
yuenue». 10 nmucToB. — 1 koM.

StarUML V1.
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Jlocka 1l CYIIKM XUMUYECKOM MoCy bl - 1 mmiT.
KoMIuieKkT cpeicTB At MHIMBUTYy AIbHOM 3aIIUTHI
- 1 xommu1.

Jloxka a1 c)kuranus BeuiecTs - 1 mrT.

CnuproBKa J1eMOHCTpalMOHHas - | mT.
bymaxusie ¢punbTper 12,5 cm (100 mT.) - 1 xomm.
Becnl anexTponHnble 1adbopaTopublie (TouHocTs 0,01
r)- 1 mr.

HaGop 6anok 15 M1 111 TBEPABIX BEIIECTB - 3
KOMILI.

Ha6op cxustHok 30 M1 [u1st pacTBOPOB PEAKTHBOB -
5 KOMILI.

ITpobupxka I1X-14 - 50 mT.

Crakan xumuueckuit 100 mi co mkamnoit II1 - 1
IIT.

HInaTtenp-noxedka - 3 mT.

[tatuB mns npodupok 10 rae3n (moiauaT.) - 4 mrT.
banka noxa peaktuBsl S00 mu1 mosusTUIIeHOBas - 10
IIT.

banka nox peaktusel 500 M1 U3 TEMHOTO CTEKJIA C
poOkoi - 30 wmir.

Boponxka B-75 I1II - 2 mir.

KomrmiekT MepHbIX k010 (12 mT.) - 1 KomILI.
Kommnekt nunerok (9 mr.) - 1 komIu.

KomruiekT crakaHoB macTukoBbIX (15 mT.) - 1
KOMILI.

KoMmruiekT crakaHunKoB 117151 B3BEIIMBaHUS (OFOKC)
- 1 xommu1.

Habop cxmstHOK 111 pactBopoB 250 M. - 1 KOMILI.
ITect Ne 2 - 3 .

Crynka dapdoposas Ne 2 - 3 mir.

Ha6op Ne 16 BC "Mertannsl, okcuabt" - 1 mrT.
Ha6op Ne 17 C "Hutpats!" (manbriif) - 1 mT.
Ha6op Ne 4 OC "Oxkcuapt" - 1 mir.

Ha6op Ne 6 OC "lllenounsie u
IeJIOYHO3EeMETbHbIE MeTaJIbI" - 1 mIT.

Ha6op Ne 10 OC "Cynsdatbl. Cyab(uThl.
Cynbpuasr" - 1 mir.

Tabnuna "[leproguueckas cucTeMa XuM.
snemenToB JI.M.Menneneena" - 1 mt.

Tabnuna "[IpaBuia TexHUKU 0€300aCHOCTH MPU
paboTe B xuMu4yeckoM kabunere" - 1 mT.
Tabnuipl "OCHOBBI XMMUYECKUX 3HaHMH. [IpaBuia
MpOBEICHUS JTabOpaTOPHBIX padot" - 1 mT.
Tabnuma "DAeKTPOXUMUYECKUNA PSiI HAPSKEHUN
MeTtauioB" - 1 mr.

bymara unaukatopHas yHMBepcajabHas - 1 KomIuI.

32




3.2 UudopmannoHHoe obecriedeHue 00yuYeHus

B Oubnuorteunsii ¢GoHI BXOIAT y4uyeOHUKH, ydyeOHO-meTonuueckue KoMmiuieKTol (YMK),
o0ecrieunBaroNIMe OCBOCHUE YYeOHON MTUCIMIUTMHBI XUMHI, pEKOMEHIOBAHHBIC HJIU JIOTTYIICHHBIC
JUISE MCTIONB30BaHUS B MPOQEeCcCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3aIUsaX, pPeaTu3yIOIHX
o0Opa3oBaTenbHyI0 MPOTpaMMy CpelHero obmiero odpasosanus B npeaenax ocsoerus OIIOIT CITO
Ha 0a3ze oOcHOBHOro oomero ooOpa3zoBaHus. B mporecce ocBoeHHs MporpamMmbl  yueOHOU
JUCITUTUIMHBI XUMHS CTYJCHTBI JTOJKHBI UMETh BO3MOYKHOCTh JIOCTYIA K 3JICKTPOHHBIM YYEOHBIM
MaTepuanaM 1o MpeaIMETy, UMEIOIUMCS B CBOOOJHOM JOCTyIie B ceTH VHTEpHET (AIEKTPOHHBIM
KHHUTaM, TPaKTUKyMaM, TECTaM | Jp.).

OcHoBHas uTEpaTypa:

JJId cTy1eHTOB:

labpuensu O.C. Xumus : yueOHUK IJIs CTyA. YUPSXKIACHHH cpe. mpod. oopaszoBanus / O.C.
I'abpuensn, U.I'. OctpoymoB.- 6-e u3a., crep.- M.: Akagemus, 2017.-272 c.

Juis npenonaBaresieit:

1. T'munka, HJL. O6mas xumus. : yauebnoe nocodbue / I'muaka H.JI. — Mocksa : KaoPyc,
2019. — 748 c. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.U. Oprannyeckas xumus : yueOnuk / A.M. Apremenko. — Mocksa :

KuoPyc, 2018. — 528 c¢. — J{na CIIO. https://www.book.ru/book/924050/view2/1

- HHTePHeT-pecypchl

1. www.eor.it.ru/eor (yaeOHBIN TTOpTal Mo ucnoiab3oBanuo JOP).

2. www.pvg.mk.ru (onmummuana «[Tokopu BopoObeBBI TOPEI»).

3. www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT JIJIS IIKOJIBHUKOB « XUMHUSD).
4. www.alhimikov.net (OOpa3oBaTenbHBIA CAUT AJIS MKOJIBHUKOB).

3.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT M

B pamkax wu3yueHUs AHCHMIUIMHBI HCIOJNB3YIOTCS CIeAyromue HHGOpMaluOHHbIC
TE€XHOJIOTHUH:

— DJJIGKTPOHHBIE  00pa3oBaTENbHBIE PECYpChl, B  KOTOpPHIE BXOMJAT  OJICKTPOHHAsS
oOpaszoBatenbHas  cpena  AkageMuu  (pacmoJIOKEHHAss 1O JJIGKTPOHHOMY  aJipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 271eKTpOHHO-OMOIMOTEYHAsI CHCTEMA
«Znanium.com»  (pacrojiO)KeHHasi 1O  3JEKTPOHHOMY ajapecy  http://znanium.com/catalog),

ANEKTPOHHO-0MbOMMoTedHas cucreMa «Ibooks.ruy» (pacmonokeHHasl MO AIEKTPOHHOMY aJpecy
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http://www.book.ru/view4/932114/1
http://www.book.ru/book/924050/view2/1
http://www.eor.it.ru/eor
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://185.18.111.102/moodle/course/index.php?categoryid=54)
http://znanium.com/catalog)

https://ibooks.ru/home.php ?routine=bookshelf);

— TMpEe3CHTAllMOHHBIE MaTepHuaibl, pa3pabdOTaHHBIE B MENAX BU3YyAIH3AIMU Yy4eOHOTO
Martepuasa W MOBBIIICHHUS HATJISIAHOCTA OOy4YEHHUs, B COOTBETCTBUH C KAJICHAAPHO TEMaTUYECKUM
IIJIAHOM 10 JUCLHUILUIUHE;

— B paMKax M3yueHHs JUCIHUIUIMHBI UCIIOJIb3yeTcs nmakeT nporpaMM Microsoft Office.

34 VYcaoBus peajindanuu nmporpaMmmasl J1Jist oﬁyqammnxca HHBAJHUI0B U JIKII C
OrpaHUY€HHBIMHA BO3MOKHOCTHAMM 310POBbHA

CopepxaHue cpenHero npo(ecCUOHaIbHOrO 00pa3oBaHUs M YCIOBUS OpraHu3aluu
oOyuenust oOydaromuxcst ¢ 0coObIMH 00pazoBaTENbHBIMH MOTPEOHOCTSAMH  OTIPENEISIOTCS
aJlanTHPOBAHHOM 00pa30BaTEIHLHON MPOTPAMMOM.

OO0yuenue o oOpa3oBaTeIbHBIM MPOrpaMMaM CPEAHEro NPoeCcCHOHATHHOTO 00pa30BaHuUs
o0y4JaroIuxcss C OrpaHUYEHHBIMU BO3MOJXKHOCTSIMH 3/I0pOBbsl Ha (AaKyJbTET€ CpEIHETO
npodeccuoHaIbHOr0  00pa3oBaHUsl AaKaJAEMHMM OCYILIECTBISIETCS C Yy4YeToM 0cOOeHHOocTel
MCUXO(PU3UUECKOTO Pa3BUTHS, WHIUBUIYATHHBIX BO3MOXXHOCTEH M COCTOSIHHSI 3IOPOBBSI TaKUX
00yyJaromuxcs.

CrnenuanbHble YCIOBUS BOCIIUTAHUS U Pa3BUTHS TAKMX 00YYalOMIUXCs, BKIIOYAIOT B ceOs:

- HCIOJb30BaHUE CIENHAJIbHBIX 00pa30BaTEIbHBIX MNPOrpaMM M METOA0B OOy4YeHHS H
BOCITUTaHMS,

- HCMOJb30BaHUE CHELUUAJIbHBIX YYEOHHUKOB, YUYEOHBIX TMOCOOMH M TUAAKTHUYECKUX
MaTepUaJIOB MO AUCUUIUITMHAM CIIEHUAIBHOCTH,

- OCHalIeHHME 3JaHMsl CHCTEMaM{ IPOTUBOIMOKAPHOW CUTHAIU3AaLMKW W OMOBEIEHUs C
NyOJIUpYyIOIIMMHA  CBETOBBIMU  YCTPOWCTBaMH, HH(OPMALMOHHBIMU TablO C  TaKTHJIBHOM
(mpocTpaHcTBeHHO-penbedHOoI) nHpopManuen u p.

- CHEUMAJbHBIX TEXHUYECKHUX CPEICTB OOyYeHHUS KOJUIEKTMBHOIO M HHIUBUAYAIBHOIO
[0JIb30BaHUs, HANpPUMEp, MCIOJb30BAHUE MYJIbTUMEAUNHBIX CpPEICTB, HAJU4YUE OPITEXHUKH,
CJIalI-IPOEKTOPOB, JIEKTPOHHOM JOCKU C TEXHOJIOTHEH J1a3epHOTO CKAHUPOBAHMUS;

- obecrieueHUE BO3MOKHOCTH JHUCTAaHIMOHHOrO oOyueHus (dnexktpoHHble YMK s

JTUCTAHIIMOHHOTO OOyYCHHMS, YYCOHUKH HA DJICKTPOHHBIX HOCHTEIISAX H JIP.)

- TPEIOCTABICHHE YCIYr acCHCTeHTa (IMIOMOIIHHMKA), OKa3bIBAIOIIETO OOYyJaroUIrMCs
HEOOXOIMMYI0 TEXHUYECKYIO TTOMOIIIb,

- HaJIUYHe KOMIMBIOTEPHOW TEXHUKH U CICIHAIBHOTO MPOrPaMMHOT0 00eCIIeUeHNs,
aJlanTUPOBAHHBIX JJIsI UHBANKAOB U Jul ¢ OB3;

- obecrieyeHne AOCTyNa B 34aHMs 00pa30BaTENbHBIX OpPTaHU3AlMi U Jpyrue ycioBus, 0e3
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KOTOPBIX HEBO3MOKHO WJIM 3aTPYJIHEHO OCBOECHHE 00Pa30BaTEIbHBIX MPOrpaMM OOyHarOIIUMHUCSA C

OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBBSI.

- KOMIUIEKTOBaHHE OMOJIMOTEK CIeNUATBbHBIMU aIalTHBHO-TEXHUYECKUMHU CPEJICTBAMH IS

uHBaNMKUI0B U nul ¢ OB3 (roBopsmyMu KHUraMH Ha Qieli-KapTax ¥ CHelUalbHbIMU anmapaTaMu
JUTSE IX BOCTIPOHM3BEIICHUS).

B mensx JOCTYMHOCTH TOJNYyYeHHUS CpEIHEro NpOQecCHOHAIBLHOTO  00pa30BaHUS
oOyyaromuMucsi ¢ 0COObIMH  00Opa3oBaTeNbHBIMH TOTpeOHOCTAMH  akamemuernr MMCUT
oOecrieunBaeTcs:

1) st 00y4YarONIMXCs ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS 110 3pPEHHIO:

- ajganTanmus OoQHUIMAIBHOIO caiiTa akajgeMuu B ceTd VIHTEepHET C ydeToM OCOOBIX
noTpeGHOCTEe MHBAIMJIOB IO 3pEHUIO C IPUBEACHUEM UX K CTaHAapTy AOCTYNHOCTU BeO-KOHTEHTa
1 BeO-CEpPBUCOB;

- pa3MemeHHe B JIOCTYHHBIX JJIs OOydYalomMXCs, SBJISIOIIMXCS CICNBIMH WM
C1a0OBHAAIIMMHU, MECTaxX M B aJanTUpPOBaHHOW (opme (C yd4eToM HMX OCOOBIX MOTPEOHOCTEH)
CIPaBOYHOM MH(OPMALUU O PACHHMCAHUM JEKIHH, Y4eOHBIX 3aHATUI (ZOJMKHA OBITH BBINOJIHEHA
KpYHHBIM (BBICOTA MPOMHUCHBIX OYKB HE MeHee 7,5 cM) penbe(HO-KOHTPACTHBbIM wpudToM (Ha
6esom uiu x€ntoM (oHe) u npoayonuposana mwpudrom bpaiins);

- ofecrieyeHHe BBIMYCKa AIbTEPHATUBHBIX (OPMATOB TEUATHBIX MATEPUANOB (KpPYIHBIHI
mpudT uu aynuodaitie);

- obecnieyeHne JocTyna 00ydaroIerocs, siBJISIOUIETr0cs CIETbIM U HCIIOJIb3YIOLIEro co0aKy -
MOBOJIBIPSI, K 37JAHUI0 00Pa30BaTEIILHOW OPTaHU3AIMH, PACTIONATAIOIIETO MECTOM ISl pa3MeIeHHsI
CO0aKHU-TIOBOJIBIPS B YaCchl 00YYEHHUsI CAMOTO 00YJaroIIerocs;

2) nas 00y4arOUMXCs ¢ OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI IO CITYXY:

- nyOauMpoBaHME 3BYKOBOW CIPaBOYHOW MH(OpMalMKM O pacHUCaHUM Y4YEOHBIX 3aHATHI
BU3yaJIbHOH (YCTaHOBKAa MOHHUTOPOB C BO3MOKHOCTBIO TPAHCIALMHM CYyOTUTPOB (MOHHUTOPBI, MX
pa3Mepbl U KOJMYECTBO HEOOXOAUMO ONPEICNATh C YI€TOM Pa3MEpPOB IMOMEIICHUS);

- obecrieyeHne HaJIeKalMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUS HHPOPMALIUH;

3) g oOydaroumuxcsi, HUMEIOIIMX HapyLIeHWs OIOpPHO-IBUraTeIbHOIO ammapara,

MaTCprUaAIbHO-TEXHUYECKUC YCJIOBUA OOJIPKHBI obecneynuBaTh BO3MOXKHOCTD 6€CHp€H$ITCTBGHHOFO

J0CTyna oOydalommxcs B ydeOHble IIOMELIEHMs, TyajJeTHble M JApyrue IOMELICHUS
o0Opa3oBaTeNbHOI OpraHM3aliy, a Takke MX MpeObIBaHHWE B YKa3aHHBIX MOMEIEHUSAX (HaIudue
MIaH/1yCOB, TOPYYHEH, paCIIMPEHHBIX ABEPHBIX IPOEMOB, TU(PTOB U APYTUX MPHUCIIOCOOICHHIA).

4) Tlpm mnomydeHuUH cpeaHero mpodeccHoHaTBPHOTO0 00pa3oBaHus OOyYaOUIMMCS C
OTpaHMYEHHBIMH  BO3MOXKHOCTSMHU  3JI0pPOBbS  aKaJeMued  NpeNOCTaBISIOTCS  OECIUIaTHO

crenuanbHble y4eOHUKM W ydeOHble MmocoOus, WHas ydeOHas IuTepatypa, a Takke YCIyru
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CYpIONEPEBOTUMKOB U TU(IIOCYPIOTIEPEBOAUNKOB.

4. XapakTepUCTHKAa OCHOBHBIX BH/JIOB [eSITeJIbHOCTH  O0y4yalomuxcsi 10

001meo0pa3oBaTe/IbHON yUeOHOH TUCHUIIUHEe XUMMUS

Copnep:xxkanue
00y4eHus

XapakTepuCTUKA OCHOBHBIX BU/IOB Y4eOHOM AeSiTeJIbHOCTH
CTYJeHTOB (HAa YPOBHE Y4eOHbIX JeiicTBHI

Baskueiiniune
XHMHYEecCKHe
MOHATHSA

YMeHune 1aBaTh ONpEIEICHNUE U ONIEpUPOBaTh CIEAYIOINMHA XUMHYECKUMU
MOHATUSMHU:  BEIIECTBO, XWMHYECKHMH DJJEMEHT, aToM, MOJEKyJa,
OTHOCHUTEIIBHBIE aTOMHAs M MOJIEKYJIApHAas MacChl, WOH, aJUIOTPOIIHS,
MU30TOIBI, XHMHUYECKasi CBS3b, JIIEKTPOOTPHULATEIBHOCTh, BaJCHTHOCTD,
CTENEHb OKMCIEHHUS, MOJb, MOJSpHas Macca, MOJISIpHBIH 00beM
ra3o00pa3HbIX BEILIECTB, BEIIECTBA MOJIEKYJSPHOTO U HEMOJIEKYISPHOTO
CTPOEHHUsI, PAaCTBOPBI, JIEKTPOIUT M HEIIEKTPOJUT, EKTPOJIUTHUYECKAS
Juccouuanus,  OKHUCIWUTEIb W BOCCTAHOBUTEIb,  OKUCIEHHE U
BOCCTaHOBJIEHHUE, TEIJIOBOH 3(p(eKT peakiuu, CKOPOCTbh XUMHUYECKON
peakuuy, Karajuum3, XHMHYECKOE PAaBHOBECHE, YIJICPOIAHBIMA CKEJET,
(YHKIMOHAJIbHAs TPYINa, H30MEpUsi, FOMOJIOTUs

OcHoBHBIE
3aKOHbI XHMHUH

@opMyIMpOBaHUE 3aKOHOB COXPAaHEHMS MACChl BELIECTB M IIOCTOSHCTBA
COCTaBa BEUIECTB. YCTAHOBKAa NPUYUHHO-CIEJACTBEHHOM CBSI3U MEXKIY
colepKaHMEM OTHUX 3aKOHOB M HalNHMCAaHUEM XUMHUYECKHX GopMyln u
YpPaBHEHUH. YCTAaHOBKA JBOJIIOLMOHHOM CYLIHOCTH MEHJIEIIEEBCKOU U
COBPEMEHHOH (QOopMyIMpoBOK nepuoaudeckoro 3akoHa J[.M.Menneneesa.
OObscHeHrne (U3NYECKOT0 CMbICIIa CUMBOJIMKH HNEPHOAMYECKON TaOIUIIbI
xumudeckux aneMeHToB J[.MI. MeHneneeBa M yCTaHOBKA NPUYUHHO-
CJIEACTBEHHOM CBS3M MEXKIY CTPOCHHMEM AaTOMa M 3aKOHOMEPHOCTAMH
W3MEHEHHUS CBOMCTB JIEMEHTOB U 00Pa30BaHHBIX UMU BEIIECTB B MEPHOAX
U TpyImmax. XapaKTepUCTUKA DJIEMEHTOB MaJIbIX W OOJIBIIUX MEPUOI0B TIO
ux noJioxeHuto B [lepuoanueckoii cucreme /.M. Menneneena

OcHOBHBIE
TEOPUH XUMHH

YcTaHOBKa 3aBUCHUMOCTH CBOWCTB XHUMHYECKHUX BEIIECTB OT CTPOEHUS
aTOMOB OOpa3ylolmuX HUX XHMHUYECKHX D3JIEMEHTOB. XapaKTEepUCTHKa
BAXHEUIITNX TUIIOB XHMMHUUYECCKMX CBSI3€H W OTHOCHTEIILHOCTH DTOH
tumnojiorun. O0LICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUSI  KPUCTAIJIMYECKUX  permeTok. DopMyIupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUHU DJIEKTPOJUTUUECKON TUCCOLMAIUM M XapaKTEPUCTUKA
B CBETE JTOM TEOPUHU CBOMCTB OCHOBHBIX KJACCOB HEOPTraHWYECKUX
coeqnHeHn. POPMyIMPOBKAa OCHOBHBIX MOJIOKEHHI TEOPUU XMMHUYECKOTO
CTPOEHUSI OPTaHNYECKUX COCAMHEHUM U XapaKTEpUCTUKA B CBETE ITOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHECHUI

Baskueiimue XapaKkTepHUCTHKa COCTaBa, CTPOCHMS, CBOMCTB, IIOJIYYEHUsI U NIPUMEHEHUS
BelleCTBA M BAKHEHIINX METAJJIOB M HUX COEIUHEHMH. XapaKTepHCTHKAa COCTaBa,
MaTepHaJIbl CTPOEHUS, CBOMCTB, NOJIy4EHHs] U IPUMEHEHHS BaKHEHIINX HEMETaJJIOB

HX COEJIMHEHUN. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MMOJyUCHUS
U NPUMEHEHUs BaXXHEWIIMX KJIACCOB YIJIEBOJOPOAOB HX IMPOU3BOHBIX
HauboJee 3HaYUMBIX B HApOJHOXO3SHCTBEHHOM IUIAHE IPEACTaBUTENICH.
AHaJIOTMYHAsT XapaKTEPUCTUKA BaKHEHIIMX IPEICTaBUTENECH APYIUX
KJIACCOB OPraHWYECKUX COCAMHEHHUI: METaHOJIa U 3TAHOJA, CIOXKHBIX
3(pHPOB, )KUPOB, MBI, ATJIETUOB, KETOHOB, KAPOOHOBBIX KHCIOT
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XuMH4YecKHil
SA3BLIK U
CUMBOJINKA

Wcnonb3oBanue B y4yeOHOH U  Npo(ECCHOHATBHOW  JESTEIBbHOCTU
XUMHYECKUX TEPMUHOB M CUMBOJIUKH. Ha3BaHMe M3y4EHHBIX BELIECTB IO
TPUBHUAIBHON WM MEKIYyHapOJHOM HOMEHKIAType U OTPaKEHHE COCTaBa
9TUX COEJAMHEHHUH C NOMOUIbI0 XMMHYECKUX ¢opmyi. OtpaxeHue
XUMHUUYECKUX IPOLECCOB ¢ NOMOIIBIO YPABHEHUN XUMUYECKUX PEAKLM

BrmosHeHNEe XUMHYECKOTO OKCIICPUMCHTA B IIOJITHOM COOTBCTCTBUU C
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XuUMHYEeCKHI
JKCIEPUMEHT

npaBwiamMu  OezomacHoctu. HaOmropenue, ¢ukcauus M OHUCaHHE
pE3yJIBTATOB IIPOBEAECHHOIO dKCIIEPUMEHTA

Xumuueckas HHGopMaIus

[IpoBeneHne camMOCTOATENBHOIO IIOMCKA XHMHUYECKOM HH(poOpMauuu c
HCII0JIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB. Hcnonb3oBanue
KOMIBIOTEPHBIX TEXHOJOTHH s 00pabOTKM M mepesayd XUMHYECKOH
uH(pOpPMAIINU U €€ TPEICTABICHUS B Pa3INYHBIX (hopMax

PacueTsl o xuMu4yecKuM (popMyJiaM U YpaBHEHUSAM

YcTaHOBKa 3aBUCUMOCTH MEXJY KayeCTBEHHOW M KOJIWYECTBEHHOU
CTOPOHAMHM XHMHUYECKUX OOBEKTOB M IpolieccoB. PerieHune pacueTHbIX
3a]1a4 0 XUMUYECKUM (opMyJiaM U ypaBHEHUSIM

[TpodunsHOE M podeccroHaNnbHO 3HAUUMOE COepKaHHe

OObsACHEHNE XMMUYECKHX SBJICHUH, IPOUCXOASIIUX B IPUPOJIE, OBITY U Ha
npousBojcTBe. OmnpezeneHue BO3MOKHOCTEH NPOTEKAHUS XUMHUYECKUX
OpeBpalieHuid B pa3nuuHbX  ycioBuax. CoOmroneHue  mpaBuil
9KOJIOTMYECKH IPAMOTHOIO MOBEIEHUS B OKpysKaromel cpene. OueHka
BIIMSIHUS XUMUYECKOI0 3arpsA3HEHMS OKPY KAIOIIEN CPEebl HA OPraHU3M
4eJI0BeKa U Apyrue kuBble oprann3Mel. CoOroeHne npaBmil 0€30MacHOro
oOpallieHus ¢ TOPIOUYMMHU U TOKCHUYHBIMU BEILECTBaMHU, J1a00OpaTOPHBIM
obopynoBanueM. [loaroToBka pacTBOpOB 3a/laHHON KOHLEHTPALUU B OBITY
U Ha npousBojacTBe. Kputnueckas oieHKa JOCTOBEPHOCTH XMMHUYECKOM
MH(POPMALIKH, TOCTYTAIOUIEH U3 pa3HbIX HCTOYHUKOB

XuMH4YecKHii
IKCIEPUMEHT

BhIMOTHEHUE XUMHYECKOTO SKCIIEPUMEHTa B IIOJHOM COOTBETCTBUHU C
npaBwiaMu  Oe3zomacHocTH. HaOmronmeHuwe, ¢Gukcanus W ONHCAHHUE
Pe3yJIbTaTOB IPOBEJACHHOI'O YKCIEpUMEHTa HMH(GOPMAILUHU, MOCTYIAIOIICH
U3 Pa3HBIX UCTOYHUKOB

XuMuuyeckas
uHpopmanus

[IpoBeneHne caMOCTOSTEIIBHOTO MOUCKA XMMUYECKOW HH(POPMAIIUH C
HCTIOJIb30BaHUEM Ppa3IUUYHBIX MICTOYHUKOB. Hcnonw3oBanue
KOMITBFOTEPHBIX TEXHOJOTHH 11 00pabOTKH U Mepeiadynd XUMUICCKON
nH(GOPMAIIUU U €€ TIPEJICTABICHUS B PA3TUYHBIX (hopMax

Pacuernr mo

YcraHOBKa 3aBUCUMOCTM MEXKJY KAaue€CTBEHHOM UM KOJWYECTBEHHOU

XUMHYECKUM CTOPOHAMM XMMHUYECKHUX O0OBEKTOB M IpolieccoB. Penienne pacueTHbIX
dhopmyaam u 3a]1a4 0 XUMUYECKUM (opMyJiaM U ypaBHEHUSIM
YPaBHEHHUSIM
IMpopunbroe u | OObICHEHNE XUMUUECKUX SBJICHUH, IPOUCXOAALIMX B IPUPOJE, OBITY M Ha
npodeccuoHanbHO | IpoU3BoACTBE. OmpeneneHne BO3MOKHOCTEH IMPOTEKaHUS XUMHUYECKUX
3HAaYNMoe npeBpalleHuid B pa3inuuHbIX — ycioBusx. CoOnofeHue  mpaBuil
coJiep:KaHue SKOJIOTMUECKH TI'PaMOTHOIO IOBEJIEHUs B OKpykawlued cpene. OueHka

BIMSIHUSA XMMHUYECKOIO 3arpsi3HEHHsI OKPYXKaroIlleil cpeibl Ha OpraHu3M
4eJIoBeKa U Jpyrue >kuBble opranu3mbsl. CoOuitoieHre npaBuil 6€30MacHOro
06pameH1/m C TOpHOYMMHU U TOKCUYHBIMU BCUICCTBAMU, Ha60paTOpHBIM
obopynoBanueM. [loaroroBka pacTBOpOB 3aaHHON KOHLEHTPALUU B OBITY
U Ha npous3BojacTBe. KpuTHnueckass OIeHKa JOCTOBEPHOCTH XUMHYECKON
nH(pOopMaIKU, MOCTYNAKOIIEH U3 pa3HbIX HCTOYHUKOB
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5.KoHTposib M oOlleHKAa Ppe3yJbTATOB OCBOEHHUsSI 001HIe00pa3oBaTeIbHOH Yy4YeOHOM

AUCUMILIMHB] XUMUA

Pe3yabTaTrhl 00y4yeHus Dopmbl 1
(ocBOCHHBIEC YMEHUS1, YCBOCHHbIC 3HAHMA) MeTO/bI
KOHTPOJISI U
OLEHKH
pe3yJbTaToB
00y4eHus
Ha3bIBaTh U3yUYCHHBIE BEIIECTBA M0 «TPUBHAIBHOW UM MEXITYHAPOTHON MPaKTUYECKHE
HOMEHKJIaTypam; 3aHATHSA
OTIPENICTISATh BAJICHTHOCTh U CTETCHb OKUCICHUS XMMHYECKHUX DIIEMEHTOB, MPaKTUYECKHE
TUT XUMUYECKOW CBSI3M B COCIWHCHHUAX, 3apsj MOHA, MPOCTPAHCTBEHHOE 3aHATHS,
CTPOCHHME MOJIEKYJ, TUI KPHUCTAIJIMYECKOW PEIIETKHU, XapakTep cpeasl B| J1abOpaTOpHbIE
BOJIHBIX pPAacTBOpax, OKUCIUTEIb U BOCCTAHOBUTENb, HAMpPABJICHHUE paboThI,
CMEIICHUsI PAaBHOBECHS I0J] BIUSHHUEM PA3IMYHBIX (PAKTOPOB, U30MEPHI U TECTUPOBAHUE
rOMOJIOTH, IPUHAJIJIEKHOCTh BEIIECTB K pa3HbIM KJIacCaM HEOPTAaHUYECKUX U
OPTraHMYECKUX COCJMHEHHI; XapaKTep B3aHMMHOTO BIMSHHUS aTOMOB B
MOJIEKYJIax, TUMbI PEaKI[Uii B HEOPraHMYECKON U OpraHNYeCKON XUMUH;
XapakTepu30BaTh JIEMEHTHI 10 UX MOJ0XKeHuto B [lepronudeckoit cucreme |  1abopaTopHbBIE
.. MenneneeBa; oOnue XMMUYSCKHE CBOMCTBA METAJlJIOB, HEMCTAJIJIOB, paboThI
OCHOBHBIX KJIAaCCOB HEOPraHMYECKMX U OPraHWYECKHX COCIUHEHUH;
CTPOCHHE ¥ CBOWCTBA OPTaHMYECKUX COCAMHEHHH  (yTJIEBOJIOPOJIOB,
CIIUPTOB, (PEHOJIOB, ATBACTHI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, aMUHOB,
AMUHOKHCJIOT U yTJIEBOJIOB);
O0OBSCHSTh 3aBHCUMOCTh CBOMCTB XMMHUYECKOTO 3JIECMEHTa M 00pa30BaHHBIX KOHTPOJIbHAS
UM BelecTB oT nosioxkenust B Ilepuomuueckoi cucreme JI.M. Menneneena; pabora,
3aBUCUMOCTh CBOMCTB HEOPTaHUYECKUX BEIIECTB OT MX COCTAaBa M CTPOCHUsI, | J1abopaTOpHBIC U
MPUPOTy XUMHUIECKOU CBSI3U, 3aBUCHMOCTh CKOPOCTH XMMHYECKOW peaKinu MPaKTUYECKHE
OT pa3NUYHBIX (HPAKTOPOB, PEAKIIMOHHON CIOCOOHOCTH OpPraHHUYECKHX 3aHATHSA
COCAMHEHHUI OT CTPOCHHS UX MOJICKYJI;
BBITIOJTHATh XUMUYECKUH SKCIEPUMEHT 0 PACTO3HABAHUIO BaXKHEHIIHX nabopaTopHbIe
HEOPTaHMYECKHX M OPTaHWYECKUX BEIIECTB, MOJYYCHUIO KOHKPETHBIX paboTsI
BEILIECTB, OTHOCSIIMXCS K U3YUYEHHBIM KJIacCaM COSMHEHUN;
MPOBOAMUTDH PACUETHI 10 XUMHYECKUM (DOpPMYJIaM U YpaBHEHUSIM PEAKIIHIA; MPaKTUYECKUE
3aHSITHS
OCYIIECTBIIATh CAMOCTOSITEJIbHBI TMOMCK XMMHYECKONH WHQPOPMAIIMU C | CaMOCTOSATEIbHAS
WCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHUKOB (CIPABOYHBIX, HAYYHBIX U pabora
HAyYHO-TIONYJISAPHBIX M3JaHWW, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCcoB
HHTepHeTa); MCIO0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHUH ISl 00paboTKU U
nepeaavyd XuMud. MHPOpMalUK 1 €€ MPEICTABICHUS B Pa3IMYHBIX (OpMax;
WCIIOJB30BaTh TMPUOOPETCHHBIE 3HAHUS W yMEHUA B NPAKTUYECKOW | MHAWBUAYaJIbHBIC
JIESITCILHOCTH W IIOBCEJHEBHOH JKWU3HM: I IOHHMaHUS TII0OAIbHBIX TBOPYECKHUE
po0JIeM, CTOSIIMX Mepe]] YeTOBEYSCTBOM: IKOJOTHYECKHX, YHEPTCTUYECKHUX 3aganus web-
U CBIPbEBBIX quest, mini-
MIPOEKTHI
OOBSICHEHUS] XUMHYECKHUX SBICHUH, TPOUCXOISIINX B MPUPOJE, OBITY U Ha | WHAUBHIyaTbHBIC
MPOU3BOJICTBE, SKOJOTMYECKH TI'PAMOTHOTO TMOBEACHHS B OKpyXarouiei TBOPUYECKHUE
cpene. 3aaHus web-
quest, mini-
MIPOCKTHI
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6. Onenka ocBoOeHHUs JOCTHKEHUH JUYHOCTHBIX pe3yjabTaToOB BOCIIUTATEIbLHOM paﬁoTbl

OneHKa JOCTHIKEHUS OOYYaroIIMMHCS JIMYHOCTHBIX pe3ysbratoB (mainee — JIP)
MPOBOAUTHCS B PaMKaX KOHTPOJIBHBIX M OIIEHOYHBIX MIPOLEAYp, MPEIyCMOTPEHHBIX JaHHOU
[Iporpammoii.

Cnoco0bl KOHTPOJISI Pe3yJbTATOB M KPUTEPHH Pe3yJbTATHBHOCTH Ppeaju3alum

BOCIIUTATEJIbHOM paGOTLI oﬁyqamumxcsl AKAJACMHUYECCKOI'0 KOJIJIeIKa.

Buna xonTpons PesynbTaT KOHTpOIIS

BxoaHo# KOHTPOJIb JTUArHOCTHKA CHOCOOHOCTE M HWHTEPECOB
oOyuaromuxcsi(TecCTUpOBaHUE,
AHKETHPOBAHKE,COLIMOMETPHS, OTIPOC).

Tekymuii KOHTPOJIb MeJarornyeckoe HaONIOJeHHE B  MPOIECcCce
MPOBEACHUS MEPONPUATUH, IE€IArOru4eCKuil
aHaJIu3 TBOPUYECKUX pabOT, MEPONPUITUI
oOyuatomuxcsi, (OPMHPOBAHHE U AHAIU3
nopT¢osno 00y4arouerocs; UCIIOJTHEHNE
TEKyILIEH OTYETHOCTH

HNTOroBBIN KOHTPOJIb aHaau3 IeITeILHOCTHA

Kommiekc kpuTepueB OlleHKH JHYHOCTHBIX Pe3yJbTATOB, 00yYaOIINXCS:

— JIEMOHCTpaIs HHTepeca K Oyayiiel npodeccuu;

— OIICHKA COOCTBEHHOT'O TIPOIBMKCHHUS, JIAYHOCTHOTO Pa3BUTHSI,

— MOJIOXKHUTENbHAS JTUHAMUKA B OPraHU3allMd COOCTBCHHON y4eOHOW NeATeTbHOCTH IO
pe3yibTaTaM caMOOIICHKH, CAMOAHAIIN3a H KOPPEKIIHH €€ PEe3yIbTaTOB;

— OTBETCTBEHHOCTh 33 pEe3yJbTaT Y4YeOHOW JCATEIbHOCTH M  TOJATOTOBKH K
poeCCHOHATLHOM JIeATeITbHOCTH,

— TPOSIBJICHUE BHICOKONPO(ECCUOHATBHOMN TPYI0BOI aKTUBHOCTH;

— y4JacTHe B HCCJIEIOBATEIbCKON M IPOSKTHOM padoTe;

— ydyacTHe B KOHKypcax MpoecCHOHAIBLHOIO MacTepCTBa, OJIMMIHANAX MO MpodeccuH,
BUKTOPUHAX, B MPEIMETHBIX HEJICISIX;

— cOONIO/ICHHE JTUYECKUX HOPM OOIICHUS TMPH B3aUMOJCHCTBUM C OOY4YarOUIMMUCS,
MPETOIaBaTEIIIMHU, PYKOBOIUTEIISIMH MPAKTHK;

— KOHCTPYKTUBHOE B3aUMOJICHCTBUE B Y4COHOM KOJIJICKTUBE;

— JICMOHCTpAIIUS HABBIKOB MEKITUYHOCTHOTO JICIIOBOTO OOIIEHUS, COIUATBHOTO UMHJIKA;

— I'OTOBHOCTbB K 06H1€HI/IIO H B3aHMOJICHCTBHIO C JIFOJBMH CaMOTO pas3sHoro cratryca,

3THI/I‘I€CKOI>1, peHHFHOSHOﬁ MNPpUHAJICKHOCTHU U B MHOFOO6paBHBIX 06CTO${TCJ'II)CTB3X;
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- C(bOpMPIpOBaHHOCTB Fan(ﬂaHCKOﬁ IMO3UIKH; y4aCTUC B BOJIOHTCPCKOM ABUIKCHUU

— MPOSIBJIEGHUE MHUPOBO33PEHUYECKMX YCTAaHOBOK Ha FOTOBHOCTb MOJIOJBIX JIOAEH K
pabotena 6maro OTeuecTna;

— IPOSIBJICHUE IIPAaBOBOM aKTUBHOCTH M HABBIKOB IIPABOMEPHOIO IOBEIEHUS, YBa)KEHUS
K3aKoHY;

— OTCYTCTBHE (DAKTOB TPOSBICHUS HICOJIOTMH TEPpOpU3MA U IKCTPEMH3Ma CPEIH
00yYaloImuXCs;

— OTCYTCTBHE COLIMAJIbHBIX KOH(MIMKTOB Cpeaud OO0ydyaroluxcs, OCHOBAaHHBIX Ha
MEKIUYHOCTHOM, MEXKPEIIUTHO3HOM I10YBE;

—ydacTue B peaJu3aluu I[POCBETUTENIBCKUX IPOTrpaMM, IOMCKOBBIX, BOEHHO-
UCTOPUYECKHUX, KPAEBEAUECKUX OTPSIIaX U MOJIOJEKHBIX 00bEIMHEHUSX;

— 100pOBOJIbYECKUE UHUIIMATUBBI 110 MOJAECPKKI MHBAIMJIOB U IIPECTapEIbIX IPakiaH;

— MPOSIBJIIEHUE HKOJOTMYECKON KyJIbTYphl, OEpeKHOr0 OTHOLIEHHS K POJHOM 3eMie,
pUpOAHbIM OoratcTBam Poccun u mupa;

— JIEMOHCTpAalMsl YMEHUI U HaBBIKOB PAa3yMHOT'O IPUPOJIONOJIb30BaHUS, HETEPIUMOTO
OTHOIIIEHUS K IeHCTBUSAM, IPUHOCAIIUM BpPE]] 3KOJIOTUH;

— JIEMOHCTpAIlMsl HABBIKOB 3J10pOBOro o0Opa3a »KM3HU M BBICOKHMH YPOBEHb KYJBTYpbI
3I0POBBS 00YUAIOIITHXCS;

— MpOSIBIIEHUE KYJIBTYpbl OTpeOeHUsT HHPOPMAIlUU, YMEHUN U HAaBBIKOB IOJIb30BAHUS
KOMIIBIOTEPHON TEXHUKOM, HAaBBIKOB OTOOpAa M KPUTHYECKOTO aHamu3a MH(OpMaLUU, YMEHHS
OpPUEHTUPOBATHCS B HHPOPMAIITMOHHOM MPOCTPAHCTBE;

— ydJacTHe B KOHKypcax Mpo(ecCHOHAIbHOTO MacTepCTBa M B KOMAHIHBIX MTPOCKTAX;

— MPOSIBIIEHNE SKOHOMHYECKON U (PMHAHCOBOMN KYJBTYpbl, SKOHOMUYECKON IPaMOTHOCTH
a Takke COOCTBEHHOM a/JeKBaTHOM MO3MIUHM MO OTHOLICHHIO K COLIMAJIbHO-3KOHOMHYECKOIl

JEUCTBUTEILHOCTH.
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