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1. CTpykTypa nporpammbl 0011eo0pa3oBaTeibHON YUeOHO TUCHMNINHBI XUMHUSA

1.1 IossicHUTEIBbHAA 3aNIUCKA

[Iporpamma o0mieoOpa3oBaTeIbHON Y4eOHOW JMCHMIUIMHBI «XUMHUs» MpEIHA3HAUYCHA IS
U3y4YeHHUs] XUMUHM B NpodeccHoHANbHBIX 00pa3zoBaTenbHbIX opranuzanusx CIIO, peamusyrommx
00pa3oBaTeNbHYIO POrpaMMy CpeIHEro oomero o0pa3oBaHUS B INpejenax OCBOCHHsS OCHOBHOM
npodeccuoHabHOM oOpazoBatenpHOil mporpamMmbel CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO
o0miero oOpa3oBaHMsl MPU MOATOTOBKE KBAJHU(PHUIIMPOBAHHBIX pabOuyuX, CIIyKalluX, CIEUATHUCTOB
CpEIIHEro 3BEHa.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanHuii @I'OC cpeanero obmero o6pa3oBaHUA,
NPEIBIBIAEMBIX K CTPYKType, COJACPXKAHHIO M Pe3yJbTaTaM OCBOCHHS Y4YeOHOH AMCHUIUIMHBI
«XuMHs», B COOTBETCTBUU ¢ PexoMeHIanmusMu Mo OpraHu3alyd MOJYYEHHs CPEIHEro oOIlero
o0Opa3oBaHHs B IMpejenax OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM CPEAHEro MpodecCHOHaTHHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro o0miero o0Opa3oBaHMs, ¢ y4yeTOM TpeOoBaHMM mojoxeHus «O
pa3paboTke pabouynx mporpamMMm o0OIMIE0Opa30BaATEIbHBIX YYEOHBIX AUCIHUIUIMH OCHOBHOM

npodeccuoHaIbHOW 00pa30BaTEILHOM MPOTPAMMBI CPEIHEr0 MPO(HEeCcCHOHATBLHOTO 00Pa30BAHMSY.

1.2 O0mas xapakTepucTuKa 001e00pa3oBaTe/;ibHON yueOHOH JUCHUMIUIMHBI XUMUS

XUMHsI — 3TO HayKa O BELIECTBAX, MX COCTaBE M CTPOEHUH, CBOWCTBAX U NMPEBPAILICHHUSX,
3HAYeHUH XHMMHUYECKHX BEIIECTB, MATEpHAIOB M IMPOLECCOB B IMPAKTHYECKOW IESITEIBHOCTH
YeJloBeKa.

Conepxanue 0011€00pa30BaTEIPHON y4YEOHON TUCHUIUIUHBI «XUMUS» HANpPaBICHO Ha
YCBOEHHE OOYYaIONMMHUCS OCHOBHBIX MOHSTUH, 3aKOHOB U TEOPUH XMMHUH; OBJIAJICHHUE YMEHUIMHU
HAOII0aTh XUMUYECKHE SBJICHHS, IPOBOIUTh XUMHUECKUH HKCIIEPUMEHT, IPOU3BOJUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (OPMYJI BELIECTB U YPaBHEHUN XUMUYECKUX PEaKIil.

B mpouecce n3ydeHuss XuMuu y o0y4daroIIuXcsl pa3BUBAIOTCS MMO3HABATEIbHBIE HHTEPECHI U
UHTEJJIEKTyaJIbHbIE CIIOCOOHOCTH, NOTPEOHOCTH B CaMOCTOSITEIbHOM IPUOOPETEHUH 3HAHMN IO
XMMHU B COOTBETCTBUU C BO3HUKAIOIIMMH >KM3HEHHBIMHU IPOOIEeMaMu, BOCIUTHIBACTCSI OEpPEeKHOE
OTHOIIICHUS K MPHUPOJe, MOHUMAHKE 3I0POBOTO 00pa3a KU3HU, HEOOXOJUMOCTH MPEayTPEKACHUS
SBJICHUH, HAHOCSIIMX Bpea 370pPOBBI0 U OKpyxkarolueil cpene. OHUM OCBauMBalOT IPUEMBI
IpaMOTHOTO, 0E30MaCHOTO HCIIONB30BaHUSI XUMHUYECKUAX BEIIECTB U MAaTEPHAJIOB, MPHMEHSIEMBIX B
OBITY, CEIBCKOM XO35HICTBE U HAa IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHM COJAEpKaHUS 00IIE00pa30BaTEIbHON yUeOHOW JUCIMILTUHBI s

npodecCHOHANBHBIX ~ 00pa30BaTeNbHBIX  OpPraHU3alMii, pealu3ylomuX  00pa3oBaTeIbHYIO
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nporpaMmy cpenHero oouiero o6pasosanus B npeaenax ocsoernus OIIOII CIIO na 6a3e 0CHOBHOIO

o0mero oOpa3oBaHus, YUYUTHIBAJIACh OOBEKTHUBHASI PEATbHOCTh — HEOOJBIION 00BEM YacoB,

OTIYIIEHHBIX Ha W3YYEHHE XHMHHM M CTPEMJICHHME MaKCHUMaJIbHO COOTBETCTBOBATH WUJESIM
pasBuBaromiero ooydyenus. [loaromy TeopeTHueckue BOMPOCHI MAKCHMAIbHO CMEIIEHBI K Hadairy
W3YYEHUsS TUCIUIUIMHBIL, C TEM YTOOBI MOCIeAYIONMHA (haKTUUECKUI MaTepuas paccMaTpUBalICs Ha
OCHOBE U3YUYEHHBIX TCOPUH.

Peanu3zanusi 1eIyKTUBHOTO MOJXO0Aa K M3YYEHHIO XHMHUU CIHOCOOCTBYET Pa3BHUTHUIO TaKHUX
JIOTUYECKUX OIEepalil MBIIUIEHUS, KaK aHalu3 M CHHTE3, 0000IIeHHEe M KOHKpeTH3alus,
CpaBHEHHE U aHAJOTHs, CHCTEMATU3AIUs U KITacCu (UKL U Jp.

N3ydyenne xumum B MpodeccroHaNbHbIX 00pa30BaTeNbHBIX OPraHU3AlMAX, PEaTU3YIOLINX
o0pa3oBaTeNbHYyI0 POTrpaMMy cpeiHero obiero oopazoBanus B npenenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOro 001ero oOpazoBaHusi, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT Ipoduis
npodeccuoHaIbHOro 00pa3oBaHus. TO BbIpa)XkaeTcsl B COAEpKaHUM 00yUEHUs, KOJIMYECTBE YacoB,
BBIJICTISIEMBIX HA M3y4Y€HHUE OTACIBHBIX TEM IPOrPaMMBbI, TITyOMHE MX OCBOCHUS 00y4aroUIMMHCH,
o0beMe M XapakTepe NMPAKTUYCCKUX 3aHATHH, BUJAX BHEAYJIUTOPHOW CaMOCTOSATEIBHON pabOThI
CTYJEHTOB.

ITpu ocBoenun npodeccuii CIIO u cnenuansHocTeit CI1IO ecTecTBEHHO-HAYYHOTO MPOQHIIS
npodeccruoHaIbHOro 00pazoBaHusl XUMUS U3ydaercs Ha 6azoBoM ypoBHe PI'OC cpemnero odriero
oOpazoBanus, npu ocBoenuu npodeccuii CIIO u cnenmanpHocTedt CIIO TeXxHHYECKOTO MPOQHIIs
npodeccuoHaIbHOT0 00pa3oBaHusl XUMUS U3ydaercs Ooliee yriyOJeHHO Kak MpoduiibHas ydeOHas
JTUCIUIINHA.

ITpu ocoenun mpocdeccuit CIIO u cnernmansHocTeidt CIIO conmanbHO-5KOHOMHUYECKOTO
npoduis, cnenuanbHocteil CIIO rymaHuTapHOro mnpo@uis paccMaTpuUBaeTCd XUMHUYECKUH
KOMIIOHEHT €CTECTBEHHO-HAyYHOr0 00pa30BaHuA B Mpejesiax U3ydeHus: yueOHOM AUCIUILTHHBI
«EcrectBo3Hanme» mnpeametrHoil obmactu «EctectBennble Haykm» PI'OC cpeanero oOmiero
o0OpasoBaHwUs.

Crneunduka wu3yyeHUs XHUMHUU [PU OBJIAJEHUM MNPOPECCUSIMH M CHELUATBHOCTSIMU
TEXHUYECKOT0 Mpoduis oTpaxkeHa B Kaxaoi teme paszaena «Conaepxanue y4eOHON AUCHUIIITUHBD)
B pyOpuke «IlpodunpHble u TpOo(ecCHOHANBHO 3HAYUMBIE D3JIEMEHTHl COACPKAHUS). ITOT
KOMIIOHEHT pealu3yercss MpU HUHAUBUAYAIbHONW CaMOCTOSTENIbHON pabore oOydaromuxcs
(manucanum pedepaToB, MOATOTOBKE COOOIICHWH, 3alIUTe IMPOEKTOB), B TMpoIlecce Yy4ueOHOM
JESITeIbHOCTH 110/ PyKOBOACTBOM NpernojaBareis (BBIMNOJHEHHH XHMHUYECKOTO 3KCIIEPUMEHTa —
71a00PaTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT, PELICHUN MPAKTUK OPHUEHTHPOBAHHBIX PAaCUETHBIX
3a1a4 v T.1.).

B COACPIKAHNHN yqe6H0171 JUCIHUITITHHBI JJIA CCTCCTBCHHO-HAYYHOI'O HpO(bI/IJ'ISI
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HpO(beCCI/IOHaJ'IBHO 3HAYMMBbIM KOMIIOHEHT HE BBIJACJICH, TaK KaK BCC€ €r0 COACPIKAHHC SABJIACTCA

MpO(UIBHO OPUEHTUPOBAHHBIM U HOCUT IPO(eCcCHOHATBHO 3HAaUUMBIH XapakTep.

B mpornecce n3yueHHs XUMHUHM TEOPETHUECKUE CBEJICHUS IOTOJHSIOTCS JIEMOHCTPAIUSIMH,
1a00paTOPHBIMU  OMBITAMH M MPAKTUYECKUMH 3aHITHSIMH. 3HAUYUTEIHHOE MECTO OTBOJUTCS
XUMHYECKOMYy JKcnepuMeHTy. OH OTKpBIBA€T BO3MOXHOCTh (OpPMHpOBATh Yy OOyYaromuxcs
CTeUANIbHBIE TIPEIMETHBIE YMEHHs: padoTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCTHIE XUMUYECKHE
OTBITHI, YYUTh O€30MaCHOMY U DJKOJIOTUYECKH TPAMOTHOMY OOpAIlEHHI0 C BEIIECTBAMH,
MaTepuajgaMu U Impoleccamu B OBbITY U Ha IPOU3BOJICTBE.

Jlns opraHu3anuM BHEAyJIUTOPHOM CaMOCTOSITENIbHOW pabOThl CTYJIEHTOB, OBJIAJIEBAIOIINX
npodeccusmu CIIO u cneunansHocTIMU CIIO TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduieit
npodeccroHanbHOro 00pa3oBaHusl, MPEACTABIEH NMPUMEPHBINA MepedyeHb pedepaToB (AOKIAIOB),
WHIUBUIYATBHBIX TIPOEKTOB.

B npouecce uszyuenus xumum BaxxHO (HOPMHPOBATh MH(GOPMAIMOHHYIO KOMIIETEHTHOCTh
oOyuaromuxcsi. [losToMy mpu  OpraHM3alli  CaMOCTOATENBHOW  paboThl  HEOOXOAUMO
aKLEHTUPOBAaTh BHHMAaHHE OOYyYalOUIMXCS Ha MOUCKe HH(opMamuu B CpeACTBAX MaccMmenua,
WNutepuere, y4eOHOW H CHENMATBHON JHUTEPAType C COOTBETCTBYIOMIMM OGMOPMIICHHEM H
MPEJICTABICHUEM PE3yJIHTATOB.

N3ydyenne o06meoOpazoBaTesibHOM  y4eOHON  NHUCHHUIUIMHBI  «XHUMHS»  3aBepIIaeTcs
nojaBesieHneM UTOroB B (opme nuddepeHmupoBaHHOr0 3aueTa WM JK3aMeHAa B paMKax
MPOMEXKYTOUHOU arrectanuu cTyaeHToB B mnpouecce ocBoenus OIIOII CIIO ¢ momyuenuem
cpeanero obmero oopaszosanus (IITIKPC, ITICC3.).

B mporpammy BKJIIOYEHO COJACpKaHWE, HAMPaBICHHOE Ha (OPMHUPOBAHUE Yy CTYJICHTOB
KOMIIETCHIINHM, HEOOXOAMMBIX [JIi KAa4eCTBEHHOTO OCBOEHHUS OCHOBHOUW MpoQecCHOoHAIbHON
oOpazoBatenbHoil mporpammbl CIIO Ha 6a3e ocHOBHOro ooOmiero o0Opa3oBaHHs C MOJIy4YEHHEM

cpenHero obmiero o0pazoBaHus MPOTrpaMMbl MOATOTOBKYU crielanicToB cpeaHero 3seHa (IIIICC3).

1.3 MecTo 0011e00pa3oBaTeibHON Y4eOHOWH TUCUMIIMHBI XHUMUS B Y4eOHOM IJIaHe

B mpodeccuonanbHbIX 00pa30BaTENbHBIX OpraHU3alMgX, Pealnu3yIoUMX 00pa30BaTEIbHYIO

mporpaMmy cpeanero oomero obpaszoBanus B npezenax ocsoenuss OITOIT CITO na 6a3e 0CHOBHOTO

oOmiero obOpa3oBaHus, yueOHas AMCLUIUIMHA XHUMHSA H3ydaercss B 00I11eo0pa3oBaTeIbHOM IIMKIIE

yueOHoro tutana OIIOII CIIO na 6a3e ocHOBHOro o0IIero oOpa3oBaHUS C MOJTYYEHUEM CPEIHEro

obmero oopazosanus (ITIIICC3).

B yueOnpix mnmanax [IIICC3 yuebnast aucuuminHa XuUMHS SBISETCS y4eOHBIM IpPeIMETOM

oOs3arenpHOM mpeametrHoil obmactu  Xumuss PI'OC  cpegnero oOmiero o0pazoBaHus, IS

npogeccuit CIIO umu cnemmansHocteit CIIO cooTBeTcTByOIIEro mnpoduias npodeccuoHaIbHOIO
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oOpa3zoBaHusl YueOHas [AUCLUUIUIMHA XHUMHS SBIseTcd Y4YeOHBIM IpeAMETOM IO BBIOOpY U3
obs3aTenbHOM mpenmeTHo# obnactu «EctectBennsie Haykn» PI'OC cpeanero obmiero oOpa3oBaHws.
B npodeccuonanbHbIX  00pa30BaTeIbHBIX ~ OpraHU3AIMAX, PEATU3YIOIIUX  00pa30BaTEIbHYIO
nporpaMmy cpenHero obmero oopasoBanus B mpenenax ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero o6Opa3oBaHus, yuyeOHas NUCUUIUIMHA XHUMHS H3ydaeTcss B 00I11e00pa30BaTEIbHOM IIHKIIE
yuebnoro OITOIT CIIO nHa 6a3e OCHOBHOrO 00IIeT0 0Opa3oBaHUS C MOJYyYEHHUEM CPEIHETO OOIIero
obpazosanus (ITIIKPC, IITICC3). B yue6nsix muanax [TTTKPC, IIICC3 mecTo y4eOHON AUCIHUITITNHBI
XuMmusi — B cOoCTaBe 00I11e00pa30BaTeNbHBIX YUEOHBIX IUCIUILUIMH 10 BBIOOPY, (OPMUPYEMBIX W3
o0s3aTenbHBIX peaMeTHBIX obnacteit @I'OC cpemnero obmero odpazoBanus, s npodeccuit CITO

i crienuanbHocTeil CI1O cooTBeTcTBYIOMIETO MTPOdUIs MPOoheCcCHOHANBHOTO 00pa30BaHMs

1.4 ®opmupoBaHHe JHYHOCTHBIX Pe3y/JIbTATOB BOCIIHTATEIbHON PadoThl 00y4YaomuXxcst

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

JIP2 IlposiBrstommii AKTUBHYIO CPa’KIaHCKYO MO3UIIHIO, JIEMOHCTPUPYIOIINMN
MPUBEPKEHHOCTh MPUHIIMIIAM YECTHOCTH, MMOPAIOYHOCTH, OTKPBITOCTH, SKOHOMUYECKON aKTUBHOCTHU
Y4acTBYIOLIUH B CTYJEHYECKOM U TEPPUTOPUATIBLHOM CaMOYNpPABIEHUU, B TOM YHUCJIE HA YCIOBHIX
I0OpOBOIBUECTBA, MPOAYKTHBHO B3aUMOJCHUCTBYIONIMI ¥ Y4YacTBYIOUIMA B JESTEIBbHOCTH
0OIIECTBEHHBIX OpPTraHU3aLUH.

JIP3.Cobmtogaromuiit HOpMbI MPAaBONOPSAKA, CASAYIOUIMI naeanaM rpakJJaHCKOro oOIIecTBa,
obecrieueHust Oe30MacHOCTH, MpaBa W cBoOoa rpaxnaH Poccuu. JlossIbHBIH K yCTaHOBKaM |
MPOSIBJICHUSIM TIPEACTABUTENICH CYOKYyJNbTYp, OTIMYAIOMIMKA WX OT TPYIN C JECTPYKTUBHBIM U
JICBUAHTHBIM TMOBEICHUEM. JIEMOHCTPUPYIOUIMH HENPUATHE W MNPEAYNPERKTAIMMN COLHATBHO
OIaCHOE MTOBEJIEHUE OKPYIKAIOIIUX.

JIP4. IlposiBiasitouuii ¥ JEMOHCTPUPYIOUIMH YBa)XEHHE K JIIOASM Tpyda, OCO3HAIOIIUMA
LIEHHOCTb cOoOCTBEHHOro Tpyna. Ctpemsnumiics Kk (OpMHUPOBAHUIO B CETEBOM Cpelie JIMYHOCTHO U
po¢eCCUOHATBLHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO CIIECA.

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

JIP6. [IposBisitomnil yBa)K€HUE K JIFOJAM CTAPILIETO MOKOJEHHUS U TOTOBHOCTh K YYaCTHUIO B
COIIMATBHOM MOJAEPKKE U BOJTOHTEPCKUX JBUKECHUSIX.

JIP7. Oco3Harommii NpPUOPUTETHYIO LEHHOCTh JIMYHOCTH 4YEJIOBEKAa; YBAXKAIOIIMMA
COOCTBEHHYIO UYXYH YHUKAJIBHOCTh B Pa3IWYHBIX CHUTyalHsX, BO BceX ¢opMax H BHUIAX

JACATCIBHOCTH.



JIPS. IlposBisromMii ¥ JEMOHCTPUPYIOIIMK YBaX€HHE K IPEICTAaBUTENISAM Pa3INYHBIX

STHOKYJIBTYPHBIX, COIIMAIBHBIX, KOH(ECCHOHAIBHBIX W WHBIX rpymn. ConpuyacTHOCTh K
COXPaHEHUI0, MPEYMHOXKEHUIO M  TPAHCISIUMU  KYJbTYPHBIX TpaJuUUMid W  UEHHOCTEH
MHOTOHALIMOHAIBHOTO POCCUUCKOTO rOCyAapCTBa.

JIP9. Cobmronaronuii ¥ mpomaraHANPYyIONIMKA MpaBuWiIa 340POBOr0 U Oe3omacHoro obpasza
KU3HH, CIIOPTA; MPEIyNpekIaoIui Ju00 MPeo 0IeBaIOIIUN 3aBUCUMOCTH OT aJIKOToJIsi, Tabaka,
MCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J. COXpaHAIOMIMI MCUXOJOTUIECKYIO YCTOMUUBOCTh B
CUTYaTHUBHO CJIOKHBIX WU CTPEMUTEIIBHO MEHSAIOIINXCS CUTYaIUSIX.

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

JIP11. IlposBisomuii yBaX€HHE K ICTCTHUYCCKUM IIEHHOCTSIM, OOJaJaroIMi OCHOBAMH
3CTETUYECKOMN KYJIbTYPHI.

JIP12. IIpuHuMaromuii ceMeiHble LIEHHOCTH, FOTOBBIA K CO3/JaHUI0 CEMbU M BOCIUTAHUIO
JIeTei; JEeMOHCTPUPYIOIIUMKA  HENPUSATHE HACHIMS B CEMbE, yXxoAa OT POAUTEIBCKOMN

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

1.5 Pe3yabTaTsl 0cBOeHUs 0011€00pa3oBaTe1bHON YUeOHON TUCUMILIMHBI XUMUS

OcBoeHue coxepxkaHust y4eOHOW IUCHMIUIMHBI XHUMHs, OOECIeurBaeT
JOCTHKEHUECTY ICHTAMH CIEAYIOIHUX Pe3yJIbTaTOB:

JIUYHOCTHBIX?

- c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN: 0 XHMHYECKONH COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa, POJIM XMMHUU B TIO3HAHWM SIBIICHUA TPHUPOILI, B (POPMHUPOBAHUM MBIIUICHUS H
KYJbTYpPbI INYHOCTH, €€ (PYHKIIMOHATBHON IPAaMOTHOCTH, HEOOXOIUMOM ISl peIlleHUs] MPAKTHUYECKUX
3a/1a4 ¥ IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM CpeJie;

- BJIaJICHUE CHUCTEMOM XUMHYECKMX 3HAaHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraollue
HNOHATUS (XMMHUYECKHH DJIE€MEHT, aToM, JJIeKTpOHHas 000j04YKka aToma, s-, p-, d-DIEKTPOHHBIE
opOuTaIM aToMOB, MOH, MOJEKYJa, BaJ€HTHOCTh, 3JIEKTPOOTPULIATEIHHOCTh, CTENEHb OKUCICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJSIPHAsE Macca, MOJAPHBIA 00BEM, YIJIEPOJHBINA  CKEJNeT,
(yHKIMOHANBHASL TpyNna, paaukal, HW30MEpHsi, H30MEPbl, TOMOJIOTHYECKUU psll, TOMOJIOTH,
YTIEBOAOPOAbI, KUCIOPOJ- M a30TCOJEpKaINe COSAMHEHHUs, OMOJOTMYECKd AKTUBHBIC BEIECTBA
(yrmeBoasl, JKUpBL, O€NIKH), MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIECKYIISIPHBIE
COCIMHEHUS, KPUCTAJUIMUECKAsl PpEIIeTKa, TUIMBl XUMUYECKHX peakuuil  (OKHCIHTEIbHO-
BOCCTAHOBUTEJBHBIC, 9K30-H DHJIOTEPMHUYECKUE, PEaKI[MU HOHHOTO 0OMEHA), pacTBOP, IIEKTPOJIUTHI,
HEJJICKTPOJIUTBL, JJIEKTPOJIMTHYECKAs JUCCOLMAIMSA, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh

XUMHUYCCKON pcakuun, XUMHUYCCKOC paBHOBGCI/IC), TCOPHUU U 3aKOHLBL (TGOpI/ISI XUMHYCCKOro CTPOCHUA
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opranmyecknx BemectB A.M. bymiepoBa, Teopus  3IEKTPOIUTHYECKON  AMCCOIMAIINH,
nepuoanueckuii 3axkon [[.11. MennmeneeBa, 3akOH  COXpaHEHHMs  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUU, (PAKTOIOTHUYECKHE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BaHUN BAKHEUIIUX HEOPTaHUYECKHX W OPraHMYECKUX BEIIECTB B OBITY H

Hp&KTPI‘—IGCKOfI JCATCIIBHOCTH YCJIOBCKA,

METANpeAMETHBIX:

- c(hopMUPOBAaHHOCTh YMEHUN BBISBJIATH XapaKTEPHBbIC MPU3HAKK W B3aMMOCBS3b M3YYEHHBIX
MOHATUH, TPUMEHSITh COOTBETCTBYIOIIME TIOHSATHS TPU ONHCAHUU CTPOCHHS U  CBOWCTB
HEOPTaHMYECKHX U OPTaHMYECKUX BEIIECTB U UX MPEBPAILECHUN; BBISBISATh B3aUMOCBSI3b XUMUYECKHUX
3HAHUM C MOHATHIMH U MPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- copMHpOBaHHOCTP yMEHHH HCIOJNB30BaTh HAWMEHOBAHHUS XHUMUYECKUX COCAMHEHHH
MEXIyHApOJAHOTO COI03a TEOPETUYECKONM U MPHUKIAJAHOM XUMHH UM TpPUBHAIBHBIE Ha3BaHUS
BOXHEHWIIMX BENIECTB (ITWIICH, alleTWICH, TIUIEpuH, (eHon, (opmanbaeruia, yKCyCHas KHUCIIOTa,
TJIMIUH, YTapHBIA Ta3, YIJIEKUCIBIA a3, aMMHAaK, TallleHas U3BECThb, HETAIlleHAs W3BECTh, MUTHEBAS
colla W JPYrux), COCTaBIATh (POPMYJTbI HEOPTaHUYECKHMX W OPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMHYECKHX PpEeaKlMid, OOBSICHATh UX CMBICI; MOJITBEPKIATh XapaKTepHbIE XMMHUYECKHE CBONCTBA
BEIIIECTB COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMH U 3aMUCSIMH YPABHEHHN XUMUUYECKUX PEaKITUil;

- cOpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJICKHOCTh U3yUYCHHBIX HEOPTaHUYECKHUX
U OpraHWYECKUX BEIIECTB K OMPENEICHHBIM KJIacCaM U TpyliaM COEIUHEHHH, XapaKTepu30BaTh UX
COCTaB M Ba)KHEHIIME CBOWCTBA; OMPEACNSATh BUJBI XMMHUYECKHX CBsi3el (KOBaJEHTHas, HOHHas,
MeTaJUTM4ecKas, BOJOPOJHAs), THUIMBl KPUCTAUTMYECKUX PEIICTOK BEIISCTB; KiIacCU(UIIMPOBATH
XUMUYECKHUE PEaAKITUH;

- BJAJCHUE OCHOBHBIMH METOJAaMU HAay4YHOTO IO3HAHHUS BEIIECTB U XUMHUYECKUX SIBICHUU
(nabnroeHue, U3MepeHue, SIKCIEPUMEHT, MOJICITUPOBAHHUE);

- ¢(OpMHUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI IO XUMUYECKUM (OpMYJiaM U YpaBHEHUSM
XUMHYECKHX PEaklUi C HCIOJIb30BaHHEM (PHU3UYECKUX BEIHYMH, XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAaccChl, 00beMa (HOpPMaJIbHBIE YCJIOBUS) Ta30B, KOJWYECTBA BEIIECTBA;
WCIIOJIB30BaTh CUCTEMHBIC XUMUYECKHE 3HAHUS ISl IPUHATHS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX

CUTyanusax, CBA3aHHBIX C BCIICCTBAMU U UX IIPHUMCHCHHUCM;

NpeaMeTHbIX:

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

(mpeBpalleHMUsl OpPraHWYECKUX BEIIECTB IPU HArpeBaHWHU, IOJyYEHHUE JTUIEHA U H3YUYEHHE €ro
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CBOMCTB, KAUECTBCHHBIC PEAKIIMU HA aJIbJICTU/IBI, KpaxMall, yKCyCHYIO KUCIIOTY; A€HATypaus OeIKOB

MIPU HArPEBaHWH, [IBETHBIC PEAKIINHU OEITKOB; MPOBOAUTH PEAKIIMH HOHHOT'O 0OMEHA, ONIPEACIISTh CPEy
BOJHBIX PacTBOPOB, KAYECTBEHHBIC PEaKIMU Ha Cylb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHUS;, pelaTh OSKCIEepUMEHTaldbHble 3a7aun mo TemaMm "Mertamnel" u  "Hemetamnsl") B
COOTBETCTBUU C MPABWIAMH TEXHUKH 0€30MMaCHOCTH MPU OOpaIEHNH C BEIIECTBAMU U JTa00PaTOPHBIM
000pyI0BaHUEM; TIPEICTABIIATh PE3YIbTAaThl XUMUUYECKOTO IKCIIEPUMEHTA B (hOpME 3aMKiCH YpaBHCHUM
COOTBETCTBYIOIIUX PEAKIHNI 1 (POPMYIHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOPMUPOBAHHOCTh YMEHUSI aHATM3UPOBATH XHUMHUYECKYI0 HH()OPMAIHIO, TOIYIaeMyI0 U3
Pa3HBIX UICTOYHUKOB (CPEJICTB MaccoBOM MH(popMaIuK, ceTb IHTEpHET U IpyTHE);

- chopmMHupoBaHHOCT, YMEHUU COONIOATh MpaBUIa HKOJOTHYECKH 1IEIecOo00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOM JIESITENBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYKaroIei
MPUPOJHON CpeNbl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS Ha >KHBbIE OPTaHU3MBI OIPEIEIEHHBIX
BELLECTB, IOHMUMAasl CMBICJI [TOKA3aTeNs MPeebHON JOIYCTUMON KOHLIEHTpaluu;

- ana o0yd4arouMxcs € OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbs: CHOPMUPOBAHHOCTD
YMEHHsI TIPUMEHATh 3HAHUS 00 OCHOBHBIX JTOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB M XUMHUYECKHUX
SIBIICHUH;

- AN chenbiX M cinaboBUIMMIMX OOydaromuxcs: cOPMUPOBAHHOCTh YMEHHUSI UCIOJB30BaTh

penbedHO ToueUyHyIo cuctemy obo3HaueHuii JI. bpaiinst muist 3anucu XuMudeckux GopMyr.

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

AUCHUIIIMHBI Xumusa:

MaxkcuMmanbHas yueOHas Harpy3ka oOydJaronierocs — 72 4acoB, B TOM YHCIIE:

— o0s3aTenbHas ayIMTOpHas yueOHasi Harpy3ka — 72 4acoB;

2. CTpykTypa u cojep:kaHue y4eOHOM TUCHUNJINHBI XUMHS

1. OOmas u HeopraHuyecKask XUMHUS

1.1. OcHOBHBIEC NOHATHS U 3aKOHBI XUMUH

OcHoBHbIE TIOHATUS XuUMHUHU. BemectBo. ATom. Mosekyna. XHUMHYECKUN DJIEMEHT.
Annorponus. [Ipocteie u cnoxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEILIECTB.
Xumudeckue 3Haku u GopMmyiabl. OTHOCHUTENBHBIE aTOMHAsl U MOJIeKyJsipHas Macchl. KonmdecTBo
BEIIIECTRA.

OcHoBHbIE 3aKOHBI XUMHUU. CTexuoMeTpusi. 3aKOH COXpPAaHEHUS MacChl BEIIECTB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB MOHCKyanHOﬁ CTPYKTYPHI. 3akoH ABOFa}IpO n CICACTBUA U3 HCTO.
10



PacueTHble 3a71aun Ha HaXO0XJIEHHE OTHOCUTEJIBbHON MOJEKYJSPHOM Macchl, ONpeaesieHUe
MacCOBOM JI0JIM XMMHYECKUX 3JIEMEHTOB B CIIO’KHOM BelecTse. JleMoHcTpauuu

Mojienn aTOMOB XMMUYECKUX JIEMEHTOB.

Mopenu MoJeKysl HpOCThIX U CIOXHBIX BewlecTB (mapocrepxkHeBble U Crroapra—
Bbpurneoa).

Kosexius npocThIX U CI0KHBIX BEIIECTB.

HekoTopsie BelecTBa KOJIMYECTBOM | MOJIb.

Moiens MOJISIPHOTO 00BEMa ra3oB.

Annorponus pocdopa, KucIopoa, 0JI0Ba.

[IpodunpHbie U TpodeccHOHATBHO 3HAYMMBbIE AIEMEHTHI COJIep KaHus. AJITIOTPOII-

Hble MoaubUKanuu yrieposa (anMas, rpaduT), Kuciopoaa (KUcaopol, 030H), 0JIoBa (cepoe
u 6enoe 0510B0). [loHsITHE O XUMUYECKON TEXHOJIOTUH, OMOTEXHOIOIMH U HAHOTEXHOJIOTHH.

1.2. Ilepmoaunueckuii 3akoH u llepuoguueckas cucreMa XUMHUYECKHX 3IIEMEHTOB
Jd.N.MeHnneneeBa u CTpo€HUE aTOMa

[Tepunonnueckuii 3akon [I.M.MenneneeBa. Otkpoitie .M.MenneneeBbim [leproanueckoro
3akoHa. [lepuonnueckuii 3axoH B popmynuposke [.11.Menneneena.

[lepuonuyeckass Tabnuma XUMHUYECKHX DJIEMEHTOB — Trpaduieckoe OToOpakeHue
nepuoaudeckoro 3akoHa. CTpyKTypa NMEpHOAMYECKON TaOMUIbl: TEepUoAbl (Malible U OOIbIIHE),
IpyIIsl (T7aBHAas U MOO0YHAs).

Crpoenne aroma u Ilepuonuueckunii 3axkon [[.M.MenneneeBa. AToM — cClIOKHasi 4yacTHIIA.
Anpo (IpOTOHBI M HEUTPOHBI) M ANIEKTpOHHas oOonouka. M3otomsl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MajbIX Meproa0B. OCOOEHHOCTH CTPOSHHS JIEKTPOHHBIX 000JI0YEK
aTOMOB JIEMEHTOB OOJIBIINX MEPUOI0B (IEPEXOTHBIX d1eMeHTOoB). [loHsTHEe 006 OpOUTANAX. S-, P- U
d-opOuTanu. DneKTpOoHHBIE KOH(MUTYPAIIMH aTOMOB XUMUYECKUX JIIEMEHTOB.

CoBpemennast ¢opmynupoBka Ilepuoamueckoro 3akona. 3Hauenue Ilepuoamueckoro

3akoHa u [lepuoamdeckoii cucteMbl XumMudeckux sneMmeHToB JI.1.MeneneeBa niist pa3BUTHS HAyKH
Y IOHUMAaHUs XUMHYECKON KapTHUHBI MUpAa.
JemoHcTpanuu
Paznuunsie popmel [leproauueckoii cuctemsl xumudeckux anemenToB J[.M1.Meneneesa.
JluHaMHUUYeCKKe TaOIHITBI I MOJCTMpPOBaHus [IeproInuecKoil CHCTEMBI.
DIIeKTpHU3aIs T U UX B3aUMOJICUCTBUE.
JlabopaTopHBIi OMBIT
MopenupoBanue noctpoenus [leproanueckoii TaOIHUIIBI XUMUYECKUX JIEMEHTOB.
[MpodunbHbie U MpoQecCHOHAIBHO 3HAYUMBIC DIIEMEHTHI COJEpKaHUs. PaTnoakTHBHOCTS.

Hcnonn3oBanue pPaaAuOaKTHBHBIX HM30TOIIOB B TCXHHUYCCKUX LCIIAX. PenTtrenoBckoe H3JIYUYCHUC U
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€ro MCIOJb30BaHHE B TEXHHUKE M MeauluuHe. MoaenupoBaHHE KakK METOJ NPOTHO3WPOBAHUS
CUTYyall¥ Ha MTPOU3BOJCTBE.

1.3. Ctpoenue BeliecTBa

HNonnas xumuueckas cBa3b. KaTuoHbl, UX 00pa3oBaHWE U3 aTOMOB B pe3yJibTaTe Mpoliecca
OKHCIIEHUs. AHHMOHBI, UX O0Opa3oBaHHWE M3 aTOMOB B pE3yJIbTaTeé MpoOIlecCa BOCCTAHOBIICHUS.
HNonHast cBsI3b Kak CBA3b MEXJy KaTHOHAMHA M aHUOHAMM 3a CYET 3JIEKTPOCTATUYECKOTO
nputsokeHus. Kiaccudukamnusi HOHOB: 1O COCTaBy, 3HAKY 3apsijia, HATUYHIO THAPATHOW 0OOIOUKH.
HNonnbie kpuctammdeckue penietkd. CBOMCTBAa BEIIECTB C MOHHBIM THUIOM KPHUCTAJUTMYECKOM
pEIIETKH.

KoBanenTHas xumMuueckasi cBsizb. MexaHHU3M 00pa30BaHMsI KOBAJICHTHOM CBsI3U (OOMEHHBII
U JIOHOPHO-AKUENTOPHBIN). DIEKTPOOTpULIATENIbHOCTh. KOBaneHTHBIE MOJApHAS U HEMNOJSpHas
cBsa3u. KpaTHOCTh KOBaJieHTHOU CBA3U. MOJEKYJISIpHBIE U ATOMHBIE KPUCTAIUIMYECKHE PEIICTKU.
CBolicTBa BEUIECTB ¢ MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTANIMYECKUMU PEIICTKAMH.

Mertannuueckasi CBsi3b. MeTajuiMueckas KpUCTAUIMYECKasl pelleTka U MeTajInyecKas
XHMHYECKas CBI3h. OU3NYSCKHUE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSTHUSI BEIIECTB U BOJOPOJHAs CBs3b. TBepaoe, KUIKOe U Ta3oo0pa3zHoe
cocTosiHus BemiecTB. [lepexo BelecTBa U3 OHOTO arperaTHOro COCTOsIHUA B Jipyroe. Bogopoanas
CBSI3b.

UYucteie BemiectBa U cMmecu. [loHsitue o cmecu BemecTB. ['OMOreHHbIE U T€TEpOTCHHBIE
cmecu. CocTaB cMeceil: oObeMHas M MaccoBas JOJH KOMIIOHEHTOB CMECH, MaccoBas J0JIA
MIPUMECEH.

Hucnepcuple cucrteMbl. [lonstne o gucnepcHodl cucrteme. JlucnepcHas ¢asza u
nucrniepcuonHas cpena. Knaccudukanus gucnepcHbix cucteM. [IoHATHE 0 KOJUTOMIHBIX CUCTEMAaX.
JemoHcTpanun

Mopaeinb KpUCTAIIINYECKON PEIETKU XJIOPUAA HATPUSL.

OO0pa3upl MUHEPAIOB C HIOHHOW KPUCTAJUITMUECKOM PeIeTKOM: KalbIUTa, TATHUTA.

Moenu KpUCTaNIMYECKUX PEIIETOK «CyXOTo JbJay (Miu ioja), anmasa, rpadura (uiu
KBapIa).

[Tpubops! HA KUIKUX KPUCTAILIAX.

OO0pa3siibl pa3IMYHBIX AUCICPCHBIX CUCTEM: 3MYJBbCHH, CYCIIEH3HH, a’3p0o30JieH, Telied u
30JIEH.

Koarymsmus.

Cunepesuc.

S ekt Tungans.

JlabopaTopHBIE OTIBITHI
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[Ipurorosnenue cycrneH3uu kapOoHaTa KaJlblUs B BOJE.

[TonydeHnune 3MyJIbCMM MOTOPHOI'O Macia.

O3HakoMIJIEHHE CO CBOMCTBAMHM JIUCIIEPCHBIX CUCTEM.

[IpodunbsHbie 1 MpodecCHoHATHHO 3HAYUMBIE AIEMEHTHI coiepkanus. [lomsp-

HOCTb CBSI3M M NOJApHOCTH  Mosekyabl. Konuencanusa. Texkywects. Bo3sroska.
Kpucramnuzanusa. Cyonumanus u qecyOoaumarus. AHOManuu GU3NIECKUX CBOWCTB BOJBL. JKuakue
KpUCTaJlIbl. MUHEpalbl U TOPHBIE MOPOJIbI KaK MPUPOIHBIE CMECH. DMYJIBCUU U CYCIIEH3UU. 30JIH
(B ToM uncie aspo3onu) u reau. Koarymsmus. Cunepesuc.

1.4. Bona. PacTBOpbl. DiIeKTpOIuTHYECKAsT JUCCOIUALIUS

Bopa. PactBopwl. PactBopenme. Boma kak pacTtBoputenb. PacTBOpMMOCTH BEIIECTB.
Haceliennsie, HEHACHIIIEHHBIE, TIEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUIKOCTEN U TBEPJIbIX BEHIECTB OT PA3IUYHBIX (DAKTOPOB.

MaccoBast 10J1s1 paCTBOPEHHOIO BEILIECTBA.

DIEKTPONUTHYECKAs AUCCOLUALUA. DJIEKTPOJIUTBI U HENIEKTPOUTHI. DJIEKTPOJIMTHYECKAS
auccouuanus. MexaHu3Mbl 3JEKTPOJIMTUYECKOM JTUCCOUMAlMU JUIsl BEIIECTB C  Pa3IMYHBIMU
TUIIAMU  XMMHYECKOW CBs3u. [‘mapaTupoBaHHbIE W HETrWJIpaTUpPOBaHHbIE HOHBL. (CTENEeHb
ANEeKTpoIUTHYEeCKON auccouuanuu. CuiabHble M cinalOble 31eKTpONUThl. OCHOBHBIE MOJOKEHUS
TEOPHUU IJIEKTPOJIUTUYECKON AUCconranuu. KucioTel, OCHOBAaHUS U COJIA KAK DJIEKTPOIUTHL.

JleMoHCTpanuu

PactBOpHMOCTE BEnecTB B BOJIE.

ColOupaHue ra30B METOJIOM BHITCCHEHUS BOJIBI.

PactBOpeHue B BoJie CEPHOM KHUCIIOTHI U COJIEM aMMOHUSL.

OO0pa3ipl KPUCTATOTHIPATOB.

H3rotoBieHne runcoBoi MOBS3KU.

HcnbiTanue pacTBOPOB 3JIEKTPOIUTOB U HEIEKTPOJIUTOB Ha NIPEAMET AUCCOLUALIAH.
3aBUCHUMOCTb CTEIIEHHU OJIEKTPOJIUTUYECKONM JHCCOLMALMM YKCYCHOM KHCIOTBI  OT

pa3baBiieHHs pacTBOpA.
JIBM>KE€HME OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.
[IpurotoBneHne xKeCTKON BOJBI U YCTPAHEHUE €€ )KECTKOCTH.
HNonutsL.
OO0pa31pl MUHEpaJIBHBIX BOJ| Pa3JINYHOTO Ha3HaueHus. [IpakTuueckoe 3aHsaTHe
[IpuroroBneHne pacTBOpa 3alaHHON KOHIIEHTPALIUU.
ITpo¢uibHbIe U MpodheccCHoHaBHO 3HAaYNMBIE 3JIEMEHTHI cosiep)kanus. Pac-
TBOpEHHE KakK (U3MKO-XMMHUYecKui mpouecc. TemnoBble 3¢G¢GeKThl NpU PACTBOPEHHH.

Kpucrannorugpatsl. Pemenue 3ana4 Ha MacCOBYIO JIOJII0 PaCTBOPEHHOrO BemecTsa. [Ipumenenue
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BOJIbl B TEXHUUECKHUX LENsIX. JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHeHUs. MUHepaibHbIE BOJIBI.

1.5. Knaccudukanus HeOpraHnuecKux COeMHEHUN U MX CBOMCTBA

Kucnotel 1 ux cBoiicTBa. KHCIIOTBI Kak 3JICKTPOIUTHI, UX KiacCU(UKAIUs 110 pa3-

JUYHBIM NpU3HAKaM. XMMHUYECKHE CBOMCTBA KHCIIOT B CBETE TEOPUU DIIEKTPOJHUTUYECKOU
nucconnanuu. OcoO0eHHOCTH B3aMMOJIECHCTBUS KOHIIECHTPUPOBAHHOM CEpHOI M a30THOM KHUCIIOT C
MeTassiaMu. OCHOBHBIE CTIOCOOBI MTOJTy4YE€HUSI KUCIIOTHI.

OcHoBanuss W ux cBoicTBa. OCHOBaHMS KaK DSJEKTPOIUTHl, HX KiIacCUPUKAIUA TIO
pa3JIMYHBIM IpU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHHUM B CBETE TEOPHUH IJIEKTPOJIUTUYECKOU
aucconanuu. PasnoxkeHne HepacTBOPHMBIX B BOJe OCHOBaHM. OCHOBHBIC CITOCOOBI MOJYYCHHS
OCHOBaHUH.

Comu m ux cpouctBa. Conu Kak 1eKTpoJUThl. COJIM CpeJHHE, KUCIBIE U OCHOBHBIE.
XUMHYEeCKUEe CBONCTBAa COJIEH B CBETE TEOPUHU IIIEKTPOJUTHYECKOM aucconmanuu. CrocoOsbl
IIOJTyYEHUS COJIEH.

I'upponus conen.

Oxcuapl n ux cpoictBa. CosieoOpasyrone u HecosieoOpasyronye okcuibl. OCHOBHBIE,
ampoTepHble M KUCIOTHBIE OKCHJABI. 3aBUCHUMOCTb XapakTepa OKCHAA OT CTENEHU OKUCIEHUs
00pa3yromiero ero Meramuia. XUuMHYECKUEe CBOMUCTBA OKCUAOB. [lomyueHne okcuaoB.

JleMoHCTpanuu

B3anmopeicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOT C METAJIIIAMH.

I'openue docdopa u pacTBOpeHUE NPOayKTa TOPEHUS B BOJIE.

[Tonyuenue u cBolicTBa aM(POTEPHOTO THAPOKCHIA.

HeoOpatumslii rupoian3 kapOou1a KaabIusl.

OOpaTuMBIi THAPOIIN3 COJIEH PA3INYHOTO TUTIA.

JIabopaTopHbIE OIBITHI

WUcnpiTanme pacTBOPOB KHUCJIIOT UHAUKATOPAMHU.

BzanMmoeiicTBHE METAIIOB ¢ KHCJIOTAMH.
BzaunmoelicTBue KUCIOT ¢ OKCHAAMU METAJIOB.
BzanmoeiicTBHE KUCIOT C OCHOBAHHUSMHU.
B3aumoecTBrEe KUCIOT C COJISIMHU.

HcnbiTanue pacTBOPOB MIENOYEH MHANKATOPAMH.
B3aumoenicTBre 11eJ104YEN C COISIMU.
PaznoxeHne HEPaCTBOPUMBIX OCHOBAHUU.
BzanmoelicTBue colieil ¢ MeTanIaMu.
B3aumopeiicTBue coneit Apyr ¢ Ipyrom.

I'mpponus conel pa3IM4YHOro THIIA.

14



ITpodunbHble 1 TpodeccoHaIbHO 3HAaYUMBIE 3JIEMEHTHI coepkanus. [IpaBu-

na pa30aBiieHUsl CepHOU KHUCIOTHI. Vcnoap30BaHue CepHOM KHUCIOTHI B MPOMBIIIJIEHHOCTH.
Enxue 1menouu, X UCHOJB30BAHME B IMPOMBIIUIEHHOCTU. [alleHas M HerameHas HU3BECTb, UX
IIpUMEHEHHE B CTpOUTENbCTBE. I uIc u anedacTp, rUIICOBaHUE.

[Tonsitue o pH pactBopa. KucnotHas, menoyHasi, HeUTpajibHasi cpefia pacCTBOPOB.

1.6. XuMuueckue peakuuu

Knaccudukanus xumudeckux peakuuil. Peakuuu coequHeHUs, pa3oKeHUs, 3aMeIIeHMUs,
oOMeHa. Kartanmutuueckue peaknuu. OOpatumbple W HeoOpaTHUMble peakiuu. ['OMOreHHble U
reTepOTeHHbIE peaKIMu. JK30TePMUYECKHE U HHAOTEPMUYECKHE peakiuu. TeruioBod 3ddekT
XUMHUUYECKHUX peakiuuil. TepMOXUMHUYECKHUE YPAaBHEHHUS.

OKHCIUTENBHO-BOCCTAHOBUTENbHbIE peakiuu. CreneHb oxkucieHus. OKuciauTenbs u
BOoccTaHOBJIeHUE. BoccTanoBUTENb U OKHCIIEHHE. MeTOoJ 3JIeKTPOHHOIO OajaHca JUIsl COCTAaBIICHUS
YPaBHEHUH OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMH.

CkopocTb xumMuueckux peakuuil. [loHaTHE 0 CKOPOCTU XMMHYECKUX PEAKIMNA. 3aBUCUMOCTD
CKOPOCTH XMMHYECKHUX peakUui OT pa3iMuHbIX (PAKTOPOB: MPUPOJbI PEArMPYIOLUIMX BEIIECTB, UX
KOHLEHTPALUU, TEMIIEpPaTyphbl, IOBEPXHOCTH CONPUKOCHOBEHHMSI U UCII0JIb30BAHMSI KaTaIM3aTOPOB.

OObpatumocTh XUMUYECKUX peakiuii. OOpaTuMble U HEOOpaTHUMbIE peakuuu. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEICHUSI.

JemoHcTpanuu

[Ipumepbl HEOOPAaTUMBIX peaKIMid, UAYIIUX C 00pa30BaHUEM OCAaJIKa, Ta3a WIH BOJBL.

3aBUCUMOCTb CKOPOCTH PEAKLUU OT IPUPO/IbI PEAarUPYIOIINX BEIIECTB.

B3aumonelicTBe pPAacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH THOCYJb(daTa HATPUS
Pa3IUYHON KOHLIEHTPAIMH U TEMIIEPaTypHhI.

Mopeinb KUISIEro ciosl.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKkIMU OT MPUCYTCTBUS KaTajau3aTopa Ha IpUMepe

pa3inoKeHus: IepoKcHuaa BOAOPOIa C MOMOIIBIO JUOKCH/Ia MapTaHIla U KaTajaasbl.
Mogens a5exTpoin3epa.
Monenb 371eKTpOJU3HON BaHHBI JJIs MOJTYy4YESHUS aJIFOMUHMUS.
Moienib KOJIOHHBI CHHTE3a aMMHuaka. JIabopaTOpHBIE OIBITHI
Peakius 3amenieHus Meiu JKejie30M B pacTBOPE MEIHOTO KyIopoca.
Peakmuu, unymnme ¢ oO6pazoBaHueM OcaaKa, ra3a Wil BOJIbI.
3aBHUCHUMOCTH CKOPOCTH B3aMMOCHCTBUS COJITHOM KUCJIOTHI C METAJNIAMHU OT UX MPUPO/IBI.
3aBUCUMOCTH CKOPOCTH B3aUMOJEHCTBHS IIMHKA C COJISIHOM KUCIIOTOM OT €€ KOHIIEHTPaIUH.
3aBUCUMOCTh CKOpOCTH B3aumojeicTBus okcuaa meau (II) ¢ cepHoit kuciaortoir ot

TEMIIEpaTypBbl.
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ITpo¢uibHble 1 MpohecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI coaepxkanus. [ToHs-

THE 00 3JEKTPOJIN3e. DIEKTPOIHN3 PACIIIIABOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOJIUTUUECKOE
nosydyeHue  anmomuHus. IIpakThueckoe NpHUMEHEHHE — JJIEKTpoiM3a. | 'anbBaHOIUIACTHKA.
lanpBanocTerus. PaduHupoBaHue 1BETHBIX METAJIOB.

Karanus. ['omoreHnHsle u rereporeHssle katanu3aTopsl. [IpomoTopsl. Katanutnueckue sabl.
HNHruburopsr.

IIpou3BoacTBO aMMHaKa: ChIpbE, annapaTypa, Hay4dHble TPUHIIMIIBI.

1.7. MeTajuibl 1 HEMETAIIIbI

Metannbsl. OCOOEHHOCTH CTPOEHMsSI aTOMOB UM KpUCTauioB. @DHU3NYECKHE CBOWCTBA
MmetauioB. Kilaccuukanuss MeTaljoB MO pa3iWYHbIM IpU3HaKaM. XHUMHUYECKHE CBOWCTBA
METaJIJIOB. DIEKTPOXUMUYECKUH PsIl HAPSHKEHUI MeTalioB. MeTtaioTepMust.

OO6mme crnocoObl moiyueHuss metauioB. Ilonstue o mertamrypruu. Ilupomeramtyprus,
TUAPOMETAIULYPrus U 31eKTpoMeTairyprusi. CliaBbl UepHBIE U LIBETHBIE.

Hewmerannel. OcobGeHHocTu cTpoeHMsT aToMOB. Hemeramnbl — mpocThle BELIECTBA.
3aBHCUMOCTb CBOMCTB TaJIOTE€HOB OT UX ITOJIOKEHHS B IIEPUOANYECKON cucTeMe. OKUCIUTENbHbBIE U
BOCCTAaHOBHUTEJBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCHMOCTH OT HUX TMOJOXEHUS B pPAAyY
NIEKTPOOTPULATEIBHOCTH.

JemoHcTpanuu

Konnexknunsa metamios.

B3anmMoneiictBue MeTanyioB ¢ HeMeTalaMu (Kejesa, IIMHKa M alllOMHHHUSL C CEpoi,
AIIOMHUHUS € HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE JKeJie3a B XJI0pe).

I'openne meTamos.

ATIOMUHOTEPMHUS.

Konnekuus Hemerannos. 'openne HemetainoB (cepsl, pocdopa, yris). BeitecHeHHe MeHee

AKTUBHBIX T'aJIOTCHOB U3 paCTBOPOB HUX coJjieli 0ojiee aKTUBHBIMHU raJIOT€HAMHU.

Mogens NpOMBIIIIEHHON YCTaHOBKH JUIsl IPOU3BOJICTBA CEPHOM KHCIOTHL. Mojenb meuu
Uit o0xura wu3BecTHsKa. Komnekuuu mnpoayKuuid CHIMKATHOW TMPOMBIIUIEHHOCTH (CTEKIIa,
dapdopa, dasHCca, IEMEHTa pa3IMYHBIX MAPOK U . ).

JlaGopaTopHBIE OIBITHI

3akajka ¥ OTIYCK CTaJIU.

O3HakoMmJIeHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. Pacmo3HaBaHue pyn ’kenesa.
[IpakTnueckue 3aHATUA

[Tony4yenue, cobupanue u pacro3HaBaHUE ra3oB.

Pemenue skcniepuMeHTaIbHBIX 3aa4.

[Tpo¢unbHbIe 1 podeccHOHaTBFHO 3HAYUMBIE 3JIEMEHTHI coiepkanust. Kop-
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pO3UsI METAJIOB: XUMHUYECKAsI U 3JIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTU KOPPO3UHU OT
yCoBHI OKpy:xaromiei cpeasl. Kimaccudukaius Koppo3uu METauIOB MO Pa3IWYHBIM MPU3HAKAM.
CriocoOBbI 3alIUTHl METAJUIOB OT KOPPO3HH.

[Ipou3BoACTBO UyryHa U CTaH.

[Tony4yenne HeMeTamsoB (QPaKIMOHHOW IMEPErOHKON JKHUIKOTO BO3IAYyXa M AJIEKTPOIH30M
PacTBOPOB MJIN PACILIABOB 3JIEKTPOJIUTOB.

CunukaTHas MPOMBIIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIIOTHI.

2. OpraHuueckas XuMHs

2.1. OcCHOBHbBIE TOHATUS OPraHUYECKOM XUMHUU M TEOpUS CTPOECHHUS OpraHMYEeCKHX
COeIMHEHUN

[Ipenmer opranuueckoid xumuu. [lpupoaHble, HUCKYCCTBEHHBIE M CHHTETUYECKHE
opraHuueckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPTaHUUECKUMHU.

BanentHocTh. XMMHUYECKOE CTPOCHHME KaK MOPALOK COCIMHEHHUS aTOMOB B MOJIEKYJIBI I10
BAJICHTHOCTH.

Teopust crpoeHusi opranuueckux coenuHeHnid A.M.BytnepoBa. OCHOBHbIE MOJIOKEHUS
TEOPUU XUMHUYECKOro cTpoeHus. M3omepust u nzomepbl. XumMuueckue GopMyJibl U MOJIEIN MOJIEKYJI
B OPraHUYECKON XUMUH.

Knaccuukanus opranuueckux BemlecTB. Kiaccuukanus BEMIECTB MO CTPOSHUIO
YTJIEPOTHOTO CKeleTa M HaIW4YMIo (QyHKIMOHAJIbHBIX Tpymni. ['omonmorn u romonorusi. Hawama
HoMeHKiatypsl [UPAC.

Knaccudukanus peaknuii B opraHmdyeckol  xumuu. Peakuuu  IpHCOEIUHEHUS
(ruapupoBaHUs, TaJlOT€HUPOBAHUS, THAPOTAJIOTEHUPOBAHUS, TUApaTalun). Peakuu oTienieHus
(mermapupoBaHus, 1ErUAPOraJoreHUpoBaHus, JeruapaTauun). Peakiuu 3ameneHus.

Peakunu nzomepuszaunu. J[emoncrpanuu

Mopaenu MOJIEKyYJI TOMOJIOTOB M ©30MEPOB OPraHUYECKUX COCAUHEHUMN.
KayecTBeHHOE OOHapyKeHHE YINIepoja, BOAOPOAAa M XJIOpa B MOJEKYyJaX OpPraHHYecKuX

COEIMHEHU.

JlaGopaTopHBIH OIBIT

N3roroBieHnue Moeneil MOJIEKYJ OPraHMYECKUX BEUIECTB.

[Ipodunbubie U mnpodeccuoHaIbHO 3HAUYMMBbIE D3JeMEeHThl coxaepxkanus. [lonstue o
cyOctpare u peareHre. Peakuuu OKHUCIIEHMSI M BOCCTAHOBJIEHHS OpPraHMYECKUX BEIIECTB.
CpaBHeHue KiIacCU(pHUKAIMU COECIUHEHHM M KiIacCUpHUKAMU pEaKkuil B HEOpPraHu4yeckou u
OPTraHUYECKON XUMHUH.

2.2. YraeBoaopo bl U UX MPUPOTHBIE HCTOYHUKU

AnkaHbpl. AJKaHbl: TOMOJOTMYECKHMH psA, H30MEpHUsT M HOMEHKIATypa  aJIKaHOB.
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XUMHYECKHE CBOMCTBA alKaHOB (MeTaHa, 0JTaHA): TOpPEHHE, 3aMElICHHe, Pa3JI0KECHHE,
nerujpupoBanue. [I[pumeHeHne ajqkaHOB HA OCHOBE CBOMCTB.

AnKeHbl. OTWJIEH, €ro TMojJydeHue (ACTHIPUPOBAHUEM dTaHa, JACTOJMMEpU3AIUeH
MoJudTUIICHA). ['oMooruyeckuii psiji, U30Mepus, HOMEHKIIATypa ajJKeHOB. XMMUYECKUE CBOMCTBA
STUJIEHA: TOpPEHHe, KaueCTBEHHble peakiuu (obeciBeurBaHWe OpOMHONW BOABI M pacTBOpa
nepMaHraHaTa Kanus), TupaTanus, noaumepusanus. [I[ppumeHeHne sTuiieHa Ha OCHOBE CBOMCTB.

Huensl u xaydyku. [ToHsTHE O IHMEHaX Kak YIieBOJOpPOAAX C ABYMs ABOWHBIMH CBS3SIMH.
ComnpsbkeHHBIE JIUEHBl. XHMHYECKHEe CBoiicTBa Oytanuena-1,3 u um3ompeHa: oOeclBeYHBaHHE
OpOMHOI1 BOBI U TOJIUMEpHU3aIHs B Kaydyku. HaTypanbHbIN 1 CHHTEeTHUECKHE Kay4uyku. Pe3una.

Anxusbl. AnerwieH. XHMHYECKHE CBOMCTBa aleTUIEHA: TOpeHHe, oOecIBeunBaHHE
OpoMHON BOJABI, NMPUCOEIMHEHUI XJIOpoBOJOpoja M ruapaTauus. IIpumeHeHue aueruineHa Ha
OCHOBE CBOMCTB. MeKKi1accoBasi H30Mepus C aJIKaJMEeHaMHU.

Apenbl. benszon. Xumuyeckue CcBOHCTBa O€H305a: TOpPEHHME, pPEAKLUH 3aMEILCHHs
(ranorenupoBaHue, HUTpoBaHue). [I[pumMeHenne 6eH3071a Ha OCHOBE CBOMCTB.

[IpuponHbIe HCTOYHUKH YIJIEBOAOPOIOB. [IpupoaHsIii ra3: cocTas, IPUMEHEHUE B Ka-

YeCcTBE TOILIMBA.

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

JemoHcTpanuu

I'openue MeraHa, 3TUIEHA, AaLlETHIICHA.

OTHouUIeHHEe MeTaHa, STUJICHA, alleTHIIeHa U OeH30JIa K pacTBOpaM IepMaHraHaTa Kauaus U
OpoMHOI1 BojIE.

[Tony4yenue aTuneHa peakuuen AeruapaTaliy 3TaHOJa, alleTUIeHa — THAPOJIM30M Kapouaa
KaJbLHUS.

Paznoxenue KaydykKa IIpH Harp€BaHuM, HUCIBbITAHUC TIPOAYKTOB PA3JIOKCHHA Ha

HETIPCACIIbHOCTD.

Komnekuus o6pa3uoB Heptu u HedtenponykToB. Komnexknus «KameHHbll yroas u
MPOYKIHUS KOKCOXUMUYECKOTO MPOU3BOJCTBAY. JlJabopaTopHbIE OBITHI

O3HakoMJIeHHE ¢ KOJUIEKLIHEeH 00pa3LioB He(hTH U MPOYKTOB €€ epepaboTKH.

O3HakoMJIEHHE C KOJUIEKLHEH KaydyKoB U 00pa3liaMu U3/eJINi U3 PEe3UHBL.

[Ipodunpupie u npodeccHoHaNbHO 3HAUYMMbIE JJIEMEHTHl cojepkaHus. IlpaBumiio

B.B.MapkoBuukoBa. Kiaccudukanus u HazHaueHue KayuykoB. Kiaccudukauus u

Ha3HA4YeHHUE pe3uH. BynkaHu3anus Kaydyka.

[lomyueHnne ameTwieHa NHUPOIU30M MeETaHAa M KapOMIHBIM  crocoOoM. Peakuuns
nojauMepHu3alnu BUHWIXJIOpuAa. [lonuBuHMIXIIOpHMA U ero mpuMeHeHue. Tpumepuszanus

allCTUJICHA B OeH3ouI.
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[Tonstue 06 sxkcrpakuuu. BocctanoBnenne HUTpoOeH30a B aHWINH. ['oMonornyeckuil psij
apeHoB. Tonyous. HutpoBanue Tosnyona. Tpotui.

OCHOBHBIE HaNpaBJICHUS IPOMBIIUIEHHON MepepadOTKU MPUPOIHOTrO rasa.

[TonyTHBIN HedTAHOM a3, ero nepepadoTKa.

[Ipouecchl npoMBbIIIIIEHHON TIepepaboTKu HedTU: KPpEeKUHT, pudopMuHT. OKTaHOBOE YHCIIO
OCH3MHOB U [IETAHOBOE YHCJIO AU3EIHHOTO TOIJIUBA.

Kokcoxummuueckoe Mpon3BOJACTBO U €0 MPOYKIIHS.

2.3. Kucnopojacoaepkaiiye OpraHu4eckue CoOe AMHEHUS

Cnuptel. Ilomyuenwe 53TaHosNia OpOKEHHMEM TUIIOKO3bl M TUApaTaluedl  STUIIEHA.
I'mapokcunbHas rpynna kak (yHKIMoHanbHas. IloHATHE O IpenenbHBIX OJHOATOMHBIX CIHUpTAaX.
XUMHYecKue CBOMCTBA 3TaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX
3¢UpOB, OKHUCIEHHE B anblaerui. lIpuMeHeHue 3TaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJHM3M, €ro
IIOCJIEACTBHS JUIsl OPraHU3Ma YEJIOBEKA U MPELYNIPEXKICHUE.

I'muepuH Kak NpeacTaBUTENb MHOIOATOMHBIX CHHpPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE cIUPThL. [IpruMeHeHune rnunepuHa.

@®enon. Pusumuyeckue U XUMHUYECKHE CBoOilcTBa (eHosa. B3aumHOe BiMsIHME aTOMOB B
MoJieKyse (peHoJa: B3aMMOJICHCTBHE C THAPOKCHIOM HATpHsl U a30THOM KucioToi. [IpuMeHeHme
(deHoNa Ha OCHOBE CBOMCTB.

Anpperuasl. IlonstTue o0 anpaerunax. AnpaeruaHas Tpynna Kak (yHKIMOHAaIbHAs.
@opManpIeru] U ero CBOMCTBA: OKHUCIECHHE B COOTBETCTBYIOUIYHO KHCJIOTY, BOCCTAaHOBIICHHE B
COOTBETCTBYIOIMI cnupT. [lomydeHue anbaernioB OKHUCIECHHUEM COOTBETCTBYIOIIUX CIIMPTOB.
[Tpumenenue popmanbaeriuia Ha OCHOBE €T0 CBOMCTB.

Kap6onoBbie kucnoTel. Ilonstue o kap6oHOBBIX Kuciorax. KapOokcuiabHas rpymnma Kak
¢byHKUMOHaNbHAs. ['OMOJOrMYeckuil psJi NpeneibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.

[TosnyyeHne kapOOHOBBIX KHCIOT OKMCIEHHEM albJIETHJI0B. XMMHUECKHE CBOMCTBA YKCYCHOMN

KHCJIOTHI: O0OIIME CBOMCTBA ¢ MHHEPAJIbHBIMU KUCIOTAaMH U peakuus sTepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BpIcIIMe KUpPHBIE KUCIOTHI HA IPUMEPE MTaJbMUTHHOBON U
CTEapUHOBOM.

Cnosxuble 3¢upbl U kupbl. [lonydeHue cioxHbIX 3QUPOB peakuuen 3TepuduKanui.
Crnoxnbie 23GUpPHI B IPUPOJE, NX 3HaAUYCHHE. [[pMeHeHne CI0KHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxsbsle 3¢upsl. Knaccudukanus xupoB. XUMHUYECKHE CBOWCTBA >KUPOB:
TUJPOJIN3 U TUAPUPOBAHUE KUJIKUX )KUPOB. [[puMeHeHune KUpoB Ha OCHOBE CBOMCTB. MbLia.

VYraeBonasl. VYriaeBoAbl, UX KiIaccUUKAIMsA: MOHOcaxapuisl (TIOKo3a, (pykrosa),
aucaxapuabl (caxapo3a) U Mmoymcaxapuisl (KpaxMai U IeITion03a).

['moko3a — BemecTBO € JABOMCTBEHHOW (YHKIMEH — albAerHJoCIUpPT. XUMUYECKUE
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CBOICTBA INIIOKO3bl: OKUCJIEHHE B TJIIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIMPTOBOE
Opoxenue. [I[pumeHeHre TIIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHUE YIVIEBOJOB B JKMBOM IpuUpoAEe M KU3HU uenoBeka. I[loHstue o peakumsx
IIOJIMKOHJIEHCALIMK U THIPOJIN3a Ha IPUMEPE B3aUMOIPEBPAILEHUN: TJII0K03a <> MOJUcaxapu.
JemoHcTpanuu

OxuciieHne cnupTa B albACTU/L.

KauecTBeHHBIE peaKkIIM HA MHOTOATOMHBIE CITUPTBHI.

PactBopuMocTh peHONa B BOJE pU OOBIYHON TEMIEPAType U HATPEBAHUH.

KauecTBeHHbIe peakiiuu Ha (HEeHOII.

Peaxius cepeOpsiHOTO 3epKaa aiabIeruoB U IIIFOKO3bI.

OxucneHue anbAeryiioB U TJIIOKO3bl B KHUCIOTY € INoMolluplo ruapokcuaa meau (II).
KauectBenHnas peaxuus Ha kpaxmai. Konnekuus agpupHbix macen. JlabopaTopHbIe ONBITHI

PacTBOpeHue riaunepuHa B Boje U B3auMoieicTre ¢ ruapokcugom meau (II).

CBo#CTBa YKCYCHOM KHCIIOTHI, 00IIIME CO CBOMCTBAMU MUHEPATBHBIX KHCIIOT.

Jloka3aTesbCTBO HENPEAEIBHOTO XapaKTepa KHUAKOTO KHUPa.

B3aumopeiicTBue riaroko3bl U caxapo3bl ¢ Tupokcugom meau (I0).

KauecTBeHHas peakius Ha Kpaxmai.

[IpodunbHbie U MpodeccuoHaNIbHO 3HAYNMbIE 3JIEMEHTHI coiepKaHus. MeTuio-

BBIIl CIIUPT U €r0 UCIIOJIb30BaHUE B KAUECTBE XUMUUYECKOTO ChIpbs. TOKCHYHOCTh METaHOJIA
U TIpaBWJIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ HUM. DTHIICHIJIMKOJb U €r0 MPUMEHEHHE.

TOKCHMUHOCTD STUIICHIJIMKOJIS U NTpaBUila TEXHUKU 0€30MIaCHOCTH NpHU paboTe C HUM.

[Tonmyuenne ¢eHoNa U3 TPOTYKTOB KOKCOXUMHUYECKOTO TIPOU3BOJICTBA U M3 OEH307Ia.

[Tonukonnencanus dopmaibaeruga ¢ GeHoaoMm B (eHoT0(hOopMaTbACTUIHYIO CMOITY.
Aneranpnerun. Ilonarue o keToHax Ha npuMmepe aneToHa. [[puMeHeHune aneToHa B TEXHUKE U

IMPOMBIINIJICHHOCTH.

Msoroo6pa3ue kKapOOHOBBIX KUCIIOT (I1aBeIeBOM KUCIOThI KaK JBYXOCHOBHOM, aKpHIIOBOM
KHMCJIOTBI KaK HETpeesIbHON, OEH30MHOM KUCIOThI KAaK apOMaTU4ECKOM).

[InenkooOpasyromue Macia. 3aMeHa JKHPOB B TEXHHMKE HENMILEBBIM  CBIPbEM.
CuHTeTHYECKHE MOIOIINE CPE/ICTBA.

MosnouHokucnoe 6poxxkeHue roko3bl. Kuciomonounsie npoaykrsl. CHIOCOBaHHE KOPMOB.

Hutposanue nemntonossl. [InpokcuiuH.
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[IpumepHbIie TeMbl pedepaToB, (I0KIaI0B, COOOLICHHI ), HHIUBUYAIbHBIX IPOEKTOB:

1. buorexHojorus u reHHas WHXeHepus — TexHosorun XXI Beka.
2. HaHOTeXHOJOrHs Kak MPUOPUTETHOE HAIMPABICHUE Pa3BUTUS HAYKU U NPOU3BOJICTBA B

PO.

3. CoBpemeHHbIE METOIbI 00€33apa’kuBaHUs BOBI.

4. JKwuznb u gearensHocts J. . Mennencena.
5. «llepuoanyeckoMy 3aKoHY OyylIee He TPO3UT pa3pyLICHUEM. ..»
6. Cunre3 114-ro sneMeHnTa — TpuyM@ pOCCUUCKUX (PU3UKOB-SIACPITUKOB.

7. H3oTombl BOJOPO/A.

8. Hcmnonb3oBaHue paMOAKTUBHBIX U30TOMOB B TEXHUYECKHUX LETISX.

9. PeHTreHOBCKOE M3JIy4€HHUE U €r0 UCIOJIb30BAHNE B TEXHUKE U MEIULIMHE.

10. ITnmazma —4eTBEpTOE COCTOSIHUE BEILIECTBA.

11. AmMopdHbIe BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

12. PactBOpHI BOKpYT Hac. TUIIBI paCTBOPOB.

13. Bopa kak peareHT u cpea I XUMHUYECKOro Ipouecca

14. MHoronukuii KapOoOHAT KaJIbIUs: B IPUPOJIE, B MPOMBIIUICHHOCTH, B OBITY.

15. BuptyanpHO€ MOJEIMPOBAHNE XMMUYECKUX MPOLECCOB.

16. DaeKTpoau3 pacTBOPOB IEKTPOIUTOB.

17. DnexTponu3 pacIiulaBoB AJIEKTPOJIUTOB.

18. Ponb MeTanioB B UCTOPUU YEJIOBEUECKOW LIMBUIIU3ALMH.

19. Koppo3us MeTanioB 1 criocoObl 3alUTHI OT KOPPO3HH.

20. WneptHbIe MM 6JaropoaHbIE Ia3bl.

21. Poxxmarorue coju — rajJoreHsnl.

22. Hcrtopwus MIBEACKOU CIIUMYKH.

23. Hcropus BOBHUKHOBEHUS U Pa3BUTHS OPTaHUUYECKOU XUMUHU.

24. XwusHb u nesatensHocTh A. M. byTieposa.

25. CoBpeMeHHBIE IPEACTABIEHUS O TEOPUN XUMUYECKOTO CTPOCHHS.

26. DKOJIOTUYECKHE aCIIeKThl UCIIOIb30BAHUS YTIIEBOJAOPOJHOTO CHIPbSL.

27. DKOHOMHUYECKHE ACTEKThl MEXIYHApOAHOIO COTPYJHUYECTBA II0 HCIIOJIb30BAHUIO
YTJIEBOIOPOIHOIO CHIPHSI.

28. HcTopus OTKpbITHS U pa3pabOTKH ra30BbIX U HEPTAHBIX MECTOPOXKAECHUH B PO
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2.1 O0bem 006meo0pa3oBaTeIbHON y4eOHOW AUCHUIIMHBI XMMHUSA U BHAbI Y4eOHOM

padoThI

Bun yue6Hoii paboThI O06beM yacoB
MaxkcumanbHas yueOHasi Harpy3Ka 72
AyJIUTOpHBIE 3aHATHUS, BCETO 72
B TOM 4HCJIE!
JIEKIINU 36
npaktuyeckue 3ausatus (113) 36
CamocrosiTesbHasi padoTa, Bcero -
Bunx npome:kyTO4HOM aTTecTallly 3a4€T ¢ OLCHKON 2 cemecTp
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2.2. TemaTuyeckuii IJIaH M coJep:kaHue 0011e00pa30BaTEIbLHONH Y4eOHOH JUCUHMILIUHBI

Xumus

HaumeHoBaHue Conep:xkanue yueOHOT0 MaTepuaJa, O6bem | YpoBeHb
pa3/iesoB H TeM JlabopaTopHbIe U IPaAKTHYeCKue padoThl, 4acoB | OCBOCHHSA
CaMOCTOsITe/IbHASl padoTa 00y4aroIMXcs
1 2 3 4
Paszpen 1 OO0mas ¥ HeOpraHMYecKast XUMHS
1. IIpeamer u 3aaun XxuMuu. MecTo XUMHH B 2 1
psany pyHIaMEeHTaIbHBIX HAaYK.
Beenenue IIpakTnueckas padora 2 1
OCHOBHBIE XUMUYECKUE 3aKOHBI U MTOHATHS
CoBpeMeHHasi KBaHTOBO-MEXAaHUYECKas TEOPHUS 2 1
Tema 1.1 CTPOCHHUS aTOMa.
KBaHTOBO-
MeXxaHU4ecKast
TEOpUsl CTPOCHUS
aToma
Ileproanyeckuii 3aKOH U IEPUOTHUYECKAS] CUCTEMA 1 1
sanemenToB .M. MeHaeneena.
Tema 1.2. IIpakTHuyeckas padora 2 2
3 JI.1. CocraBiieHHE  DJIEKTPOHHBIX M JJIEKTPOHHO-
MenpeneeBa rpaduueckux GopMys aTOMOB 3JIEMEHTOB
XuMHUecKas CBA3b. THUIBI XUMUYECKUX CBSI3EH. 2 1-2
CBoiicTBa U MapaMeTpsl
Tema 1.3. IIpakTnuyeckas padora 2 3
Xumnyeckas KoMmnerorepHoe  MoaenupoBaHue IO  TEMeE
CBS3b XUMHUecKas cBsi3b. TecTupoBaHue
Knaccudukanns u HOMEHKJIAaTypa 1 1-2
HEOpTraHMYECKUX  coeJAMHeHuH. ['eHeTHueckas
CBSA3b MEXK/Y KJIaCCaMU HEOPTaHMYECKHUX
Tema 1.4, COCAVHEHUI
Kaaccsl IIpakTHyeckas padora 2 1-2
HEOPraHM4YecKuX | XUMHUYECKHUE CBOWCTBA OKCHJbL, THUIPOKCHIBI,
coeTUHEeHUM KHCJIOTBI, COJIM
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[TonsTne 0 XUMHYECKOU peakuuu.
Knaccugpukanus  XuMUYECKMX  peakuuid B
OpPraHUYeCcKOi U HEOPTaHMYECKON XUMUHU

1-2

Peakuun oOmeHa. ANTrOpuUTM  COCTaBJICHUS 1-2
MOJICKYJISIPHBIX u HMOHHO-MOJIEKYJISIPHBIX
ypaBHeHHI «Peakiun oOMeHa»
IIpakTnueckas pa6ora 1-2
Tema 1.5. Onpenenenne TMNa XUMUYECKON peakinu
Tunbi OKHCIIUTEIILHO-BOCCTAHOBUTEIILHEIE peakuuu 1-2
XHMHYECKHX (OBP). Anroputwm cocrasienust OBP
peakuui IIpakTuyeckas pabora
«Bnusiaue cpenpl Ha npotekanue OB nporeccos. 1-2
TectupoBanue
PacTtBopb!: knnaccudukanus, 3HaYeHHEe 1
[MpakTnueckas padora
Tema 1.6. CriocoObl BbIpaK€HHUs! KOHLEHTPALUKA PACTBOPOB 2
PacTtBOpBI
CKOpPOCTh TOMOTEHHBIX XUMHUUYECKUX PEaKIUM. 1-2
@aKTOpBhl, BIHSAIONIME HA CKOPOCTh XUMHUUYECKOU
Tema 1.7. peakuu. 3akoH aeiictBus Mmacc [ynpbOepra u
Xumuueckast Baare
KHHETHKA H IMpakTnueckas padora 1-2
paBHOBecHe OOpatumocth xuMuueckux peakiuil. Ilonstue o
XUMUYECKOM  paBHOBecuH. (mpunmun  Jle-
[HaTenbe-bpayna) TectupoBanue
OO11ast XapaKTepUCTHKA METAJIOB ¥ HEMETAJIIIOB 1-2
Ha OCHOBaHWMM moJiokeHuss B Ilepuoanueckoi
cucteme snemenToB .M. Menneneesa u
Tema 1.8. CTPOEHUS ATOMOB.
XuMu4eckue 1-2

XUMHYECKHE CBOMCTBA HEMETAJJIOB

24




CBOIiCTBa XuMHu4decKue CBOMCTBA METaJIJIOB u 1-2
METAJLJIOB B ANEKTPOXUMHUUECKUE CBOMCTBA METAILIIOB
y1ekTpoxumudec | IlpakTuyeckoe 3aHsATHE 3
KHe CBOMHCTBA «Omnpenenenne DJ1C raapBaHUYECKOTO JIEMEHTa»
METAJLJIOB
Paspean 2. Opranuveckasi XuMHsA
Beenenue B OpPraHUYECKYIO XAMHUIO. 1
Ocobennoctu MOBEICHUS yriaepoja B
OPTaHMYECKUX COCTMHEHUSX.
OcCHOBHbBIE  TOJOXKEHUS  TEOpUS  CTPOCHUs
OpraHMYeCKHX CoeAMHEHMNI byTiepora. 1-2
Knaccudukanms, HoMEHKIIaTypa OpPraHUYECKUX
COEeIMHEHUN
Tema 2.1. IIpakTHyeckoe 3aHsaTHe. ['OMoOsIOrHYeCKue 1-2
psaabl.CocTaBiieHHE CTPYKTYPHBIX bopmyn
Tomonoru u YIJIEBOJIOPOJIOB U UX TPOU3BOIHBIX.
H30MEpEI 1| SIBmeHne uM3OMEpUH 1-2
PaKTH4YeCcKOe 3aHSITHE. €HHUE H30MEpHUH.
Bunpl. CocTaBieHue n30MepoB.
Ob6mee mpeacTaBiaeHre 00 ankaHaxX, aJKEHaXx, 1
aJKMHaX, aJIkaJuCHaX.
IIpakTHyeckoe 3ansiTHE 1-2
Tema 2.2. XYUMHUYECKHE CBOMCTBA  alKaHOB, AalIKCHOB,
AJKWHOB W aJIKaJINCHaX.
O6man Apomatudeckue yrieBogopoasl. OcobeHHOCTH 1-2
XapaKTepuCTHKA CTPOCHH, CBOMCTBaA
VB IIpakTHyeckoe 3ansiTHE 1-2

[IpupoHbIE HCTOYHUKH YTIEBOJOPOIOB
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[TpousBonubie yriaeBogopoabl. Knaccudukanms. 2 1-2
Oo1ee MIpeCTaBICHUE 0 crupTax H
KapOOHUJIBbHBIX COCTUHEHHUSX, H30MEPHSI,

Tema 2.3. HOMEHKJIATypa.
OOmiee npencTaBieHne 0 KapOOHOBBIX KUCIOTaX. 2 1-2
O6mast n30MepHus, HOMeHKIaTypa. O01acTi MpUMEHEHHS
xapakrepuctuka | OOliee nmpejacTaBieHre O KapOOHOBBIX KHCJIOTAX. 2 1-2
1nyB usomepus, HOMEHKJIaTypa. XUMHUYECKUE

cBOiicTBa. XWMHYECKHE CBOWCTBA KapOOHOBBIX
kucnoT. O0IacTH NpuMEHEHUs

O6muee npencraBieHre 00 aMUHAX. XUMHUYECKHE 2 1-2
cBoiicTBa aMnHOB O0JIaCTH PUMEHEHUS
Obmee mpencraBieHne 00 aMHHOKHUCIIOTAX, 2 1-2
6enkax, xupax. O61acTi IPUMEHEHUS
[pakTHyeckoe 3ansTHE. 2 1-2
XuMuyeckue CBOIiCTBa MPOU3BOIHBIX
yTIIEBOIOPOIOB.
IIpakTHyeckoe 3ansiTHE 2 3
Nnentudukanus YB
IIpakTHyeckoe 3ansiTHE 2 3
Unentuduxanus [IYB

Bcero: 72

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

1. o3naxomumenvhblil (Y3HABAHUE PAtee U3YUeHHbIX 00bEeKMOo8, CEOUCMS),

2. penpoOyKmueHblll (bINOIHEHUEe OesTMENbHOCIU NO 00PA3YY, UHCIPYKYUU UTU HOO PYKOBOOCMEOM)

3. nPOOYKMuUGHbIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINONIHEHUE 0esAMeNbHOCHU, pelieHue NPoOIeMHbIX
3a0ay)

2.3 Ob6pa3oBaTte/ibHbIC TEXHOJIOTHH, HCIOJb3yeMble NPH NMPOBEACHUH ayIMTOPHBIX
3aHATHI

B cootBerctBuu ¢ tpeboBanusimu @I'OC CIIO no cnenmanpHocTy 38.02.01 DxOHOMUKA U
Oyxraitepckuii yder (MO oOTpacisiM)  pealn3anus KOMIIETEHTHOCTHOTO TIOAXO0Ja JIOJKHA
npexycMaTpuBaTh HIMPOKOE HCIOJIB30BaHUE B YYEOHOM IMPOLIECCE AKTUBHBIX M HMHTEPAKTUBHBIX
dbopM mpoBeneHHUS 3aHATUNA (KOMIBIOTEPHBIX CHMYJISIHMA, AETOBBIX M POJEBBIX HUIp, pazdop
KOHKPETHBIX CUTYaIINi, ICUXOJIOTUYECKUE U UHBIE TPEHUHTH | T.Jl.) B COUETAHUU C BHEAYAUTOPHOMI
paboToii ¢ 1enpr GOpMUPOBAHUS U PA3BUTHS TPEOYEMBIX KOMITETCHIIUN

00yJaromuxcsi.

Bupst 06pa3zoBaTeibHBIX TEXHOJIOTUH.

OO6pa3zoBaTenbHast TEXHOJIOTHSA — 3TO COBOKYITHOCTh HAYYHO M MPAKTHYECKH 0OOCHOBAHHBIX
METOJIOB, W MHCTPYMEHTOB [UISl JIOCTHIKEHHUS 3aIUIaHMPOBAHHBIX pE3yJNbTaTOB B 00JIacTH
oOpa3oBanus. IIpuMeHeHHE KOHKPETHBIX 0OOpa3oBaTeNIbHBIX TEXHOJOTHH B y4eOHOM mpoliecce
ornpenensercs crnenupuKor yuyeOHOH IesTeNbHOCTH, €€ MH(POPMAIMOHHO-PECYPCHOM OCHOBBI U

BUJIOB YueOHOM pabOTHI.
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1. TpaguuuoHHble 00pa3oBaTelbHbIE TEXHOJOTUU OPHEHTUPYIOTCSA HA OpraHU3alMIo
00pa30BaTeNBHOTO MpoLEcca, MPEANoIaralllyo MpsIMYy0 TPAHCISALUIO 3HAHUH OT MpernoaaBaTes
K CTY/ICHTY (MPEUMYILECTBEHHO Ha OCHOBE OOBSCHUTENbHO -MIIJIIOCTPATUBHBIX METOJJOB OOyUEHHUS).
VYueOHasi AeSITeNbHOCTh CTYJEHTa HOCUT B TaKUX YCJOBHUSX, KaK IPaBWIO, PENpOSyKTHBHBIN
XapakxTep.

ITpumepsl opM ydeOHBIX 3aHATUH C MCIOAB30BAaHHEM TPAIMIHMOHHBIX TEXHOJIOTHIA:

Jlexus — mocienoBaTeNIbHOE H3JI0KEHHE MaTepuana B JUCUUIIIIMHAPHON JIOTHKE,
OCYIIECTBIIIEMOE PEUMYILECTBEHHO BEPOATbHBIMU CPEICTBAMH (MOHOJIOT IIPET0/1aBaTeNs).

Cemunap — Oecena mpernojaBaTeliss U CTyJCHTOB, OOCYKJIEHHE 3apaHee MOArOTOBIEHHBIX
COOOIIEHUH, MPOEKTOB IO Ka)XJOMYy BOINpOCY IUIaHAa 3aHATUSA C €AMHBIM JUIsl BCEX IepeuHeM
peKOMeHIyeMoi 0053aTeIbHON U TOTIOJIHUTEIbHON JTUTEPaTyPhI.

IIpakTHueckoe 3aHATHE — 3aHATHE, INOCBSIIEHHOE OCBOCHMIO KOHKDETHBIX YMEHMH U
HaBBIKOB I10 NPEUI0KEHHOMY aJITOPUTMY.

2. TexHonmorum mnpoOieMHOro oOydeHHs — opraHuszanus oO0pa3oBaTEIbLHOrO Mpolecca,
KOTOpas MpearnoaraeT MoCTaHOBKY IPOOJEMHBIX BONPOCOB, co3aaHue 20 yd4eOHbIX MpoOIEeMHBIX
CUTyalui AJis CTUMYJIMPOBAHUE aKTUBHOMN MO3HABATEIBHOM 1E€ATEIBHOCTH CTYIEHTOB.

[Ipumepsl (GopM yueOHBIX 3aHATHH C HCIOJb30BAHUEM TEXHOJIOTHH MPOOJIEMHOTO
0o0yueHus:

[Ipaktnueckoe 3aHsATHE B (GopMe TMpakTUKymMa — OpraHu3anus ydeOHOW paboTsl,
HanpaBlieHHasT Ha peUIeHWe KOMIUIEKCHOM ydeOHO-IOo3HaBaTeIbHOM 3alauu, TpeOyrolenl ot
CTyJI€HTa IPUMEHEHHUSI KaK HayYHO-TEOPETHUECKHUX 3HAHUH, TaK ¥ MPAKTHUECKUX HABBIKOB.

3. UrpoBble TEXHOJOTUU — OpraHu3alus 00pa30BaTEIBLHOTO MpoIlecca, OCHOBAaHHAs Ha
PEKOHCTPYKLIUU MOJIENIEH OBEACHNS B paMKaXx MPEAI0KEHHBIX CLIEHAPHBIX yCIOBUH.

ITpumeps! popM yueOHBIX 3aHATUH € UCIIOJIB30BAHUEM UT'POBBIX TEXHOJIOI I

JlenoBass urpa — MOJAEIUPOBAHUE PA3NIMYHBIX CHUTyalUil, CBSI3aHHBIX C BbIPAaOOTKON U
IPUHATHEM COBMECTHBIX PpELIEHUH, 00CYXJIEHHEM BOIPOCOB B PEXHME MO3rOBOIO IITypMa,
PEKOHCTPYKLKEH (PYHKIIMOHAIBHOI'O B3aUMOJEHCTBUS B KOJJIEKTUBE U T.II.

4. TexHomOruum NPOEKTHOrO OOYyuYeHUs — oOpraHu3alus 00pa30BaTENBHOrO IIpoliecca B

COOTBECTCTBHMU C AJITOPUTMOM IIO3TAIIHOI'O PCHICHUA HpO6J1€MHOI>i 3aJa4u HJIM BBIIIOJIHCHHUA

yueOHoro 3ananus. IIpoekT mpeamnonaraeT COBMECTHYIO YUeOHO-II0O3HABATENIbHYIO JIE€ATEIbHOCTh
TPYIIBl CTYJIEHTOB, HAIPaBIECHHYI0 Ha BBIPAOOTKY KOHIEMINH, YCTAHOBICHHE IIEeNeH M 3ajad,
(GOpMYyJIHPOBKY OKHUIAEMBIX pPE3yJbTAaTOB, OMNpPEJIEJICHHE TMPUHLUIOB M METOIUK peIIeHUs
MIOCTABJICHHBIX 3aJa4, MNIAHUPOBAaHUE X0J1a pabOThl, MOUCK JOCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB,
MO3TAIIHYI0 peau3alliio IJaHa paboThl, IPE3EHTALMIO PE3YIbTaTOB PabOTHI, UX OCMBICIEHHE U

pedexcuto.
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OCHOBHBIE TUTIBI IPOEKTOB:

HccnenoBaTenbCckuil MPOEKT — CTPYKTypa NpuliImKkeHa K popmMaty HaydHOTO UCCIIET0BAHUS
(moKa3aTenbCTBO AKTYaJIbHOCTH TEMBI, OINpEeICHUE HAaydyHOW MpoOJeMbl, peaMeTa U 00BEeKTa
HCCICIOBaHMs, Ieliell W 3a7ay, METOJ0B, HCTOYHMKOB, BBIJBUIKCHUE THIIOTE3bI, 000OIICHHE
PE3yIbTaTOB, BBIBOBI, 0003HAUYCHHUE HOBBIX MPOOIIEM).

TBopueckuil TPOEKT, KaK MpaBUJIO, HE HMEET JAETallbHO NPOpPadOTaHHON CTPYKTYpHI;
y4eOHO-TI03HaBATENIbHASI ICSITEILHOCTh CTYJCHTOB OCYIIECTBIIACTCS B paMKaX PaMOYHOTO 3aJaHus,
MOIYHMHSSCH JIOTHKE W MHTEpEcaM YYaCTHUKOB TPOEKTA, KaHPYy KOHEUHOro pe3yibTaTa (razeTa,
GbuIbM, Ipa3IHUK | T.I1.).

5. VHTepaKkTUBHBIE TEXHOJOTMM — OpraHM3alus oOpa30BaTENBHOrO IMpoIecca, KOTopas
IpeArnogaracT akTUBHOE U HEJIMHEITHOE B3aMMOJIEHCTBHE BCEX YYACTHHMKOB, JOCTHKEHUE HA 3TOMN
OCHOBE JIMYHOCTHO 3HAYUMOIro s HHUX 00pa3oBaTeNbHOTO pesynbraTa. Hapsany co
CIEIHUATM3UPOBAHHBIMU TEXHOJIOTHUSMHU TAKOTO POJa MPUHIIMI UHTEPAKTUBHOCTU MPOCIEKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENBHBIX TEXHOJOTUH. NHTEpaKTUBHOCTHh MOApPa3yMeBaeT
CyOBeKT-CyObEeKTHBIE OTHOILICHUS B XOJe OO0pa3oBaTeNbHOTO Tpolecca M, Kak CIeJCTBHE,
(dbopMupoBaHHE caMOpa3BUBAIOICHCS HH(DOPMAIIMOHHO-PECYPCHOM CpeIbl.

[Ipumepsr  ¢GopM  y4eOHBIX 3aHITUH C  HUCHOJB30BAHMEM  CICLHUATH3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHIA:

— JIGKIUA OOpaTHOW CBSI3U — JICKIUS—TIPOBOKANUS (M3JIOKEHHWE MaTepuansa ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMM );

— nekuusa-Oecena;

— JICKIUS-TUCKYCCHS;

— CEMMHAap-AMCKYCCUS — KOJIJIEKTUBHOE OOCYXJEHHE KaKoro-mubo CIIOPHOTO BOMpOCa,
Mpo0JIeMbl, BBISIBJICHUE MHEHUH B TPYIIIIE.

6. MudpopManimoOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHMH — OpPTaHU3aIus
00pa3oBaTeNbHOrO MpOIecca, OCHOBAHHAS HA MPUMEHEHUHU CIEUATU3UPOBAHHBIX MPOTPAMMHBIX
CPEJCTB U TEXHUUECKHUX CPEJICTB paboThl ¢ HHPOpMaLUEH.

IIpumepsr  dopM  ydeOHBIX  3aHSITHH C  HUCHOJB30BAHMEM  HH(POPMAIMOHHO-

KOMMYHHUKAaIlUOHHBIX TEXHOJIOTHI:

Jlexuus-Bu3yanuzaluuss — U3J0KEHUE COJIEpKAHUS COMNPOBOXKIACTCS Ipe3eHTanuen
(memoHcTpanuei y4eOHbIX MaTEPUAIIOB, MPEJACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WJUTIOCTPATUBHBIX, TPaQUUECKUX, ayIMO- U BUJICOMATEPHAIIOB).

[IpakTdeckoe 3aHsATHE B OpME MPE3EHTAIMN — MPECTABICHUE PE3yIBTATOB MPOCKTHOM
WJIM UCCIIEIOBATEIBCKONU JEATEIBHOCTH C HCIOJIB30BAHUEM CIEHUATU3UPOBAHHBIX MPOTPaAaMMHBIX

Cpen.
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VYaenbHBI BeC 3aHATUH, MPOBOAMMBIX B MHTEPAKTUBHBIX (OpMax, OmpeaensieTcs rIaBHON
LEIbI0 MPOTPaMMbI, OCOOCHHOCThIO KOHTHHIE€HTa OOYYarOIIMXCS U COJEPKAaHHEM KOHKPETHBIX
JTUCIUIUIMH, ¥ B 1IEJIOM B YYEOHOM MPOIECCE OHM JOJKHBI COCTABISATH HE MEHEE OMPEeEICHHOrO

MIPOLIEHTA OT BCETo 00beMa ay AUTOPHBIX 3aHITUH.

3. YcaoBus peajin3zanum 00meo0pa3oBaTeibHOM y4eOHOM IMCUMIINHBI X UMUS

OcBoeHHEe TpPOrpamMMbl  y4eOHOM NUCHUIUIMHBI XWUMHS TPEArojiaraeT Haludue B
npodeccuoHabHOM 00pa30BaTeNbHON OpraHU3aliy, pealu3yolleil 00pa3oBaTeIbHYI0 IPOrpaMMy
cpennero obmero oopasosanus B mnpenenax ocoenuss OIIOIT CITO na 6a3e ocHOBHOTO 00IIETO
oOpa3oBaHus, yueOHOro KaOWHETa, B KOTOPOM HMMEETCSI BO3MOXHOCTh K OOECHEYHUTh CBOOOIHBIM
noctyn B MHTepHeT BO BpeMsi yueOHOro 3aHATUS U B IEpUOJ BHEYyuYeOHOW AesTeTbHOCTH

00yyJaromuxcs.

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

OcBoenue mnporpamMmpl y4eOHOM AMCHUIUIMHBI XUMHS HpeanojaraeT Haluuue B
npodeccuoHabHOM 00pa3oBaTeNIbHON OpraHU3aliy, pealn3yomel 00pa3oBaTeIbHy0 IpPOrpaMmy
cpeanero obmiero oopasoBanus B npenaenax ocBoeHus OITOIT CITO na 6a3e 0OCHOBHOTO OOIIETO
oOpa3oBaHus, KaOMHETa XUMHUHU C JIaboparopuel U J1a0OPaHTCKOW KOMHATOW, B KOTOPOM HMeEETCS
BO3MOXHOCTh OOecrieuuTh cBOOOAHBIN nocTyn B MHTepHeT BO Bpemsi y4eOHOro 3aHSATHS U B
Nepuo] BHEYYeOHOU IeaTeTbHOCTH oOyJatomuxcs. [lomenienne kabuHeTa JOKHO yAOBIECTBOPSTh
TpeboBaHusAM CaHUTapHO-3IUAEMUOJIOTHYECKUX paBui U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02)
1 OBITh OCHAILEHO TUIIOBBIM 000PYI0BaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHMSIX, B TOM YHUCIIE
CHEIHANIN3UPOBAaHHON yueOHOW MeOenbl0 U CpeAcTBaMU OOydeHHUs, JIOCTATOUYHBIMH  JUIS
BBIMIOJTHEHUS] TPeOOBaHMKW K YPOBHIO TMOJATOTOBKM oOydaronmxca. KaOMHETHI OCHAIIEeHbI
MyJIbTUMEAUIHBIM  000pYJOBAaHHEM, IOCPEACTBOM KOTOPBIX YYaCTHHKH 00pa30BaTeIbHOIO
npolecca MOTYT MPOCMAaTpUBaTh BU3YalIbHYIO, CO3AaBaTh MPE3CHTALMH, BUICOMATEPHAIbl, HHbIE
JOKYMEHTh. B cocTtaB y4eOHO-METOAMYECKOTO M MaTepHaIbHO-TEXHUYECKOTO  OCHAIICHUS
KaOuHeTa XMMHH BXOJST:

—  MHOTro(QYHKIIMOHAIbHBIN KOMILJIEKC MPEI01aBaTeNs;

— HarmagHele  mocoOus  (KOMIUIEKTHI  Y4eOHBIX  TaONMIl, IJIaKaToB, IOPTPETOB
BBIIAIOIIMXCS YUEHBIX, TO3TOB, MUCATENEH U Ip.);

—  uHPOPMAIMOHHO-KOMMYHHKAIIHOHHBIE CPE/ICTBA;

—  9KpaHHO-3BYKOBBIE TOCOOUS;

—  KOMIUIEKT TEXHHYECKOH IOKyMEHTAIlU1, B TOM YHUCJIe TIacTIopTa Ha CpecTBa 00yUdeHus,

HUHCTPYKIHUU 110 UX UCITIOJIb30BAHUIO U TCXHUKC 0€e30IaCHOCTH.
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—MHOT0(YHKIIMOHATIbHBIA KOMIUIEKC IPEIO0/1aBaTeNs;

—HaTypalbHbIE 00BEKTHI, MOJICTH, TIPUOOPHI M HAOOPHI ISl MOCTAHOBKU JIEMOHCTPAIIIOHHOTO

U YYCHHUYCCKOI'0 OKCIICPUMCHTA,

—I€YaTHbIE U SKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;

—Cpe/IcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJOTHIA;

—PpEaKTHBHI,

—TIepPEeYHN OCHOBHOM U JIONIOTTHUTENIBHON Y4eOHOH TUTEpaTyphl;

—BCIIOMOTAaTENbHOE 000PY10BaHUE U NHCTPYKLUU;

—OnOMTMOTeUHBIN QOH/.

[lepeuyenb cpencTB MaTepHaTbHO-TEXHUYECKOTO oOecneueHus st o0ydenus: mo OJ[.12 Xumwus

Tabnuma 3- Ilepedensb cpeacTB MaTepuanbHO-TEXHUUECKOT0 obecrieueHus st ooyuenus moOJ].12

npeacTaBieH B Tabnuie 3

XuMus
Haumenosanue OCHAaIIEHHOCTh CHEIUAILHEIX TOMEIICHUN 1 ITepeuens
CIEIHMANTBHEIX MTOMEIIEHHUH TSI CAMOCTOSITENTLHOM PabOThI JIUIEH3UOHHOTO
ITOMEIIIEHMIA u MIPOrPaMMHOTO
ITOMEIICHHU I IS obecreueHusl.
CaMOCTOSITEIEHON PexBu3uThHI
paboTHI HOATBEPIKIAIOIIErO
JIOKyMEHTa
Kabuner 39 mocaZouHBIX MECT, IPENoaaBaTeibckoe Mmecto, | [Iporpammuoe
€CTECTBEHHOHAYYHBIX | JJOCKA, HATJIAAHEIC TOCOOMS obecrnedeHue 1o
JUCIMTLIMH; Ha6op "T"azoBbie 3akoubl" - 10 miT., nmuensin GNU
Jleknmonnast Ha6op "Kpucrammmzanusa" - 10 mr., GPL: 7-Zip,
ayaurtopus (212) HaGop naboparopuslii "Mexanuka" Blender, GIMP,
(pacmmpeHnHsbIit) - 1 mr., Google Chrome,
Habop naboparophbiii "Onruka" (pacluMpeHHbId) - | Inkscape,
1w, LibreCAD,
HaGop nabopatopusiit "Temnnoseie sBieHus" - 1 LibreOffice,

IIT.,
I'mo6yc monutnaeckuii 320 mm. - 1 mt.,
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Maxima, Mozilla
Firefox, Notepad+-+,




Ta6muuw! "I'eorpadus. JkoHOMHUYECKAs U
coruanbHas reorpadus mupa (12 tabnu) - 1
KOMILI.

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

Monens-anmnukanus "Kinaccudukanus pactenuit
W )KUBOTHBIX" — 1 1mIT.

Tabnuna "Bo3MoxHbBIE TyTH pelIeHHs
skonoruyeckux npodaem"700*1000 (Bunmn) — 1
IIT.

Ta6muna "Kpyrosopot Bemiects B 6uochepe”
700*1000 — 1 .

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

Tabauue! "bruoaorus 10-11 k1. DBOMIOHOHHOE
yuenue». 10 nmucToB. — 1 kommul.

StarUML V1.
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Jlocka J1sl CYIIKM XUMHUYECKOU MOCy bl - 1 mmiT.
KoMIutekT cpecTB st MHIMBUTYy AIbHOM 3aIIUTHI
- 1 xommu1.

Jloxka a1 c)kMranus BeuiecTs - 1 mrT.

CnuproBKa J1eMOHCTpalMOHHas - | mT.
bymaxusie ¢punbtper 12,5 cm (100 mT.) - 1 xomm.
Becnl anextponHnble 1abopaTopublie (TouHocTs 0,01
r)- 1 mr.

Ha6op 6anok 15 M1 1711 TBEPABIX BEIIECTB - 3
KOMILI.

Ha6op cxistHok 30 M1 11t pacTBOPOB PEAKTUBOB -
5 KOMILI.

ITpobupxka IIX-14 - 50 mT.

Crakan xumuueckuit 100 mi co mkamnoit II1 - 1
IIT.

HInaTtenp-noxeyka - 3 mIT.

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

banka nox peaktusel 500 M1 U3 TEMHOTO CTEKJIA C
1poOkoi - 30 mir.

Boponxka B-75 I1II - 2 mir.

KommiekT MmepHbIX k010 (12 mT.) - 1 KomILI.
Kommnekt nunerok (9 mr.) - 1 komIu.

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

KoMruiekT crakaHunKoB 117151 B3BEIIMBaHUS (OFOKC)
- 1 xommu1.

Habop cxnstHOK 111 pactBopoB 250 M. - 1 KoMILI.
ITect Ne 2 - 3 mr.

Crynka dapdoposas Ne 2 - 3 mir.

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

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

Ha6op Ne 10 OC "Cynsdatbl. CyabuThl.
Cynppuasr" - 1 mir.

Tabnuna "[leproguueckas cucTeMa XuM.
snemenToB J.M.Menaeneena" - 1 mit.

Tabnuna "[IpaBuia TexHUKU 0€30aCHOCTH MPU
paboTe B xuMuyeckoM kabunere" - 1 miT.
Tabnunp! "OCHOBBI XMMHUYECKUX 3HaHMM. [IpaBuia
MpOBEICHUS JTabOpaTOPHBIX padot" - 1 mT.
Tabnuma "DaeKTPOXUMUYCCKUHN PSI/T HANIPSDKEHUH
MeTtauioB" - 1 mr.

bymara unaukatopHas yHMBEpCajabHas - 1 KoMILI.
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3.2 UudopmannoHHoe odecriedeHue 00yuYeHus

B Oubnuorteunsii GoHI BXOIAT yuyeOHUKH, ydyeOHO-meTonuueckue KoMmiuieKTol (YMK),
o0ecrieunBaroIMe OCBOCHHE YYCOHOW NUCIUIITMHBI XUMUS, PEKOMEHIOBAaHHbBIC WIN JONYIICHHbIC
JUISE MICTIONIb30BaHUS B MPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHU3aIUsaX, peaTu3yIoIHX
o0Opa3oBaTenbHyI0 MPOTpaMMy CpeiHero obmiero odpazosanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3ze oOcCHOBHOro oomero ooOpa3zoBaHus. B mporecce ocBoeHHs TMporpamMmbl  yueOHOU
JUCIUTUTHHBI XUMHUSI CTYJICHTBI TOJKHBI KIMETh BO3MOXHOCTh JTOCTYIA K AJIEKTPOHHBIM YUEOHBIM
MaTepHaliaM I0 MpEeAMETY, UMEIOIUMCS B CBOOOIHOM JOCTyNe B ceTH VMHTepHET (IEeKTPOHHBIM
KHHUTaM, TPaKTUKyMaM, TECTaM | Jp.).

OcHoBHas iuTEpaTypa:

JJ1d1 cTy1eHTOB:

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

s mpenogaBaresieit:

1. T'munka, HJL. O6mas xumus. : yauebnoe nmocodbue / ['muuka H.JI. — Mocksa : KuoPyc,
2019. — 748 c. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.U. Oprannyeckas xumus : yueOHuk / A.M. Apremenko. — Mocksa :

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

- HHTePHeT-pecypchl

1. www.eor.it.ru/eor (yaeOHBIN TTOpTal Mo Ucmoib3oBanuo JOP).

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

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

3.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT M

B pamkax wu3yueHUs AHCHMIUIMHBI HCIOJNB3YIOTCS CleAyromue HHGOpMaluoOHHbIC

TEXHOJIOTHH:

— DJJIGKTPOHHBIE  00pa3oBaTENbHBIE PECYpChl, B  KOTOpPBIE BXOMIAT  OJCKTPOHHAsS
oOpaszoBatenbHas  cpena  AkajgeMuu  (pacmoJIOKEHHAs 1O JJIGKTPOHHOMY  aJipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 371eKTpOHHO-OUOIMOTEYHAsT CHCTEMA
«Znanium.com»  (pacrojiO)KeHHasi 1O  3JEKTPOHHOMY ajapecy  http://znanium.com/catalog),

ANEKTPOHHO-0MOMMoTeyHas cucreMa «Ibooks.ruy» (pacmonokeHHasl MO AJIEKTPOHHOMY ajpecy
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http://www.book.ru/view4/932114/1
http://www.book.ru/book/924050/view2/1
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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);

— TMpEe3CeHTAllMOHHBIE MaTepuaibl, pa3pabOTaHHBIE B MENIX BU3YyAIH3AIMU Yy4eOHOTO
Marepuaja W MOBBIIICHHUS HATJISITHOCTA O0y4YeHHUS, B COOTBETCTBHH C KaJICHAAPHO TEMaTUYECKUM
IIJIAHOM 10 JUCLHUILUINHE;

— B paMKax M3yueHHs JUCIHUIUIMHBI UCIIOJIb3yeTcs makeT nporpaMM Microsoft Office.

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

CopepxaHue cpenHero npo(ecCUOHaIbHOrO 00pa3oBaHUs M YCIOBUS OpraHu3aluU
oOyuenust oOyuaromuxcss ¢ 0coObIMH 00pazoBaTENbHBIMH MOTPEOHOCTSAMH  OTIPENEISIOTCS
aJanTHPOBAHHOM 00pa30BaTEIHLHON MPOTPAMMON.

OOyuenue mo oOpa3zoBaTeIbHBIM MPOTpaMMaM CPEAHEro NPoeCcCHOHATHHOTO 00pa30BaHUs
o0ydJaroImuxcsi ¢ OrpaHUYEHHBIMU BO3MOJXKHOCTSIMH 3/I0pOBbsl Ha (AKyJIbTET€ CpPEIHETO
npodeccuoHaIbHOrO  00pa3oBaHUs AaKaJAEMHMM OCYIIECTBISIETCS C Yy4eToM 0coOeHHOocTel
MCUXO(PU3NUECKOTO Pa3BUTHS, WHIUBUIYATHHBIX BO3MOXXHOCTEH M COCTOSIHHSI 3IOPOBBSI TaKUX
00yyJaromuxcs.

CrnenuanbHble YCIOBUS BOCIIUTAHUS U Pa3BUTH TAKMX 00YyYalOMIUXCs, BKIIOYAIOT B ceOs:

- HCIOJb30BaHUE CHENHAIbHBIX 00pa30BaTEIbHBIX MNPOrpaMM M METOA0B OOy4YeHHS H
BOCIIUTAaHMS,

- HCMOJBh30BaHUE CHELUAJIbHBIX YYEOHHUKOB, YUYEOHBIX TMOCOOMH M JIUAAKTHUYECKUX
MaTepUaJIOB MO AUCUUIUITMHAM CIIEHUAIBHOCTH,

- OCHalUIeHHME 3JaHMs CHCTEMaM{ IPOTUBOIOKAPHOW CUTHAIU3AllMU U OMOBEIEHUs C
NyOIUpYyIOIIMMHA  CBETOBBIMU  YCTPONCTBaMH, HH(OPMALMOHHBIMU TablO C  TaKTHJIBHOM
(mpocTpaHcTBEeHHO-penbedHO) nHpopManuen u p.

- CHEUMAIbHBIX TEXHUYECKHUX CPEICTB OOyYEHHUs KOJUIEKTMBHOI'O M HHIUBUAYAIBHOI'O
N0JIb30BaHUs, HANpPUMEpP, MCIOJb30BAHUE MYJIbTUMEAUNHBIX CpPEJICTB, HAJUYUE OPITEXHUKH,
CIIalI-IPOEKTOPOB, JIEKTPOHHOM JOCKU C TEXHOJIOTHEH J1a3epHOT0 CKAHUPOBAHMUSI;

- obecrieueHUE BO3MOKHOCTH JHUCTAaHIMOHHOrO oOyueHus (dnexkrpoHHble YMK s

JTUCTAaHIIMOHHOTO OOyYCHHMS, YYCOHUKH Ha DJICKTPOHHBIX HOCHTEIISAX H JIP.)

- TPEIOCTABICHHE YCIYr acCHCTCHTa (IIOMOIIHHMKA), OKa3bIBAIOIIETO OOYyJarolIMMCs
HEOOXOIMMYI0 TEXHUYECKYIO TTOMOIIIb,

- HaJIUYHe KOMIBIOTEPHON TEXHUKH U CICIHAIBHOTO MPOrPaMMHOTO 00eCIIeUeHus,
aJanTUPOBAHHBIX JJIsI UHBANKAOB U Jul ¢ OB3;

- obecrieyeHne AOCTyNa B 34aHMs 00pa30BaTENbHBIX OpPTaHU3alMi U Jpyrue ycioBus, 0e3
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KOTOPBIX HEBO3MOKHO MJIM 3aTPYJIHEHO OCBOECHHE 00Pa30BaTEIbHBIX MPOrpaMM OOyHarOIIMMHUCS C

OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBBSI.

- KOMIUIEKTOBaHHE OMOJIMOTEK CIEHHUAIBHBIMU aIalTHBHO-TEXHUYECKUMHU CPEIICTBAMH IS

uHBaNMUI0B U nul ¢ OB3 (roBopsmyMU KHUraMH Ha Qieli-KapTax ¥ CHeUalbHbIMU amfapaTaMu
IUTSE ©X BOCTIPOHM3BEIICHUS).

B mensx [OCTYMHOCTH TOJNYyYeHHUS CpEIHEero NpoQecCHOHAIBHOTO 00pa30BaHUS
oOyyaromuMucsi ¢ 0COObIMH  0Opa3oBaTeNbHBIMH TOTpeOHOCTAMH  akamemuern MMCUT
oOecreunBaeTcs:

1) st 00y4YarONMXCs ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS 110 3pEHHIO:

- ajganrTanmus OQHUIMAIBHOIO caiiTa akajgeMuud B ceTd VIHTEepHET C ydeToM OCOO0BIX
noTpeGHOCTEe MHBAIM/IOB IO 3pEHUIO C IPUBEJIEHUEM UX K CTaHJApTy JOCTYHMHOCTH BeO-KOHTEHTa
1 Be0-CEpPBUCOB;

- pa3MemeHHe B JIOCTYHHBIX JJIsi OOydYalOmMXCs, SBISIOMIMXCS CICNBIMH WM
C1a0OBHAAIIMMHU, MECTaxX M B aJanTUpPOBaHHOW (opme (C yd4eToM HMX OCOOBIX MOTPEOHOCTEH)
CIPaBOYHOM MH(POPMALMU O PACNUCAHUM JIEKIUH, y4eOHbIX 3aHATUH (IOJKHA OBITH BBINOJIHEHA
KpYHHBIM (BBICOTa NMPOMHUCHBIX OYKB HE MeHee 7,5 cM) penbeHO-KOHTPAaCTHBIM HpudTom (Ha
6esom uiu xx€ntoM (oHe) u npoayonuposana mwpudrom bpaiins);

- ofecrieyeHHe BBHIMYyCKa ANbTEPHATHUBHBIX (OPMATOB IMEYATHBIX MaTEpUaJIOB (KPYIHBIHA
mpudT uu ayauodaitie);

- obecnieyeHne JoCTymna o0ydaromerocs, sIBJISIOUIETr0ocs CIETbIM U HCIIOJIb3YIOLIEro cobaKy -
MOBOJIBIPSI, K 3JJAHUIO 00Pa30BaTEIBLHON OPTaHU3aAIMK, PACTIONIATAIOIIETO MECTOM ISl pa3MEIICHUS
cO0aKHU-TIOBOJIBIPS B YaChl 00YYEHHUsI CAaMOTO 00YJaroIIerocs;

2) ns 00y4arOUMXCs ¢ OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBsS IO CITYXY:

- nyOIrMpoBaHME 3BYKOBOW CIPaBOYHOW MH(OpMalMM O pacHUCaHUM Y4YEOHBIX 3aHATHI
BU3yaJIbHON (YCTaHOBKAa MOHHUTOPOB C BO3MOKHOCTbIO TPAHCISALMHM CYyOTUTPOB (MOHHMTOPBI, MX
pa3Mepbl ¥ KOJTMYECTBO HEOOXOAUMO ONPEACNIATH C YI€TOM Pa3MEepPOB IMOMEIICHUS);

- obecrieyeHne HaJIeKalIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUS HHPOPMALIUH;

3) g oOydaromuxcsi, HUMEIOIIMX HapyLIeHUs OIOpPHO-JBUraTeIBbHOIO ammapara,

MaTCprUaIbHO-TEXHUYCECKUC YCIIOBUA OOJIKHBI obecneynuBaTh BO3MOXKHOCTD 6€CHp€H$ITCTBGHHOFO

J0CTyna oOydaommxcs B ydeOHble IIOMELIEHMs, TyajJeTHble M JApyrue IOMELICHUS
o0pa3oBaTeNbHOI OpraHM3aliy, a Takke MX MpeObIBaHHWE B YKa3aHHBIX MOMEIEHUSAX (HaIudue
MIaH/1yCOB, MOPYYHEH, paCIIMPEHHBIX ABEPHBIX IPOEMOB, TUPTOB U APYTUX MPUCTIOCOOICHHIA).

4) Tlpm mnomydeHuUH cpeaHero mpodeccHoHaTBPHOTO0 00pa3oBaHUs OOYyYaIOUIMCS C
OTPaHMYEHHBIMM  BO3MOJXKHOCTSMHU  3JI0pPOBbS  aKaJeMuedl  NpelOCTaBISIIOTCS  OECIUIaTHO

crenuanbHble y4eOHUKM W ydeOHble MmocoOus, WHasg ydeOHas IuUTepaTtypa, a Takke YCIyru
35



CYpJONEPEBOTUMKOB U TU(IIOCYPIOTIEPEBOAUNKOB.

4. XapakTepuCTHKA

OCHOBHbIX BHUAO0B AeATECJIbHOCTH oﬁyqammnxm mno

001eo0pa3oBaTeIbHONM y4eOHOM TUCHUIINHEe XUMMUS

Copep:xxkanue
00y4eHus

XapakTepuCTUKA OCHOBHBIX BU/I0B Y4eOHOM AesiITeJIbHOCTH
CTYIeHTOB (HAa YPOBHE Y4eOHbIX JIeiicTBHI

Baskueiiniune
XHMHYEeCKHe
MOHATHSA

YMeHune 1aBaTh ONpEIEIEHNE U ONIEPUPOBaTh CIEAYIOINMHA XUMHYECKUMU
MOHATUSMHU:  BEIIECTBO, XWMHYECKHMH DJJEMEHT, aToM, MOJEKyJa,
OTHOCHUTEIIBHBIE aTOMHAs M MOJIEKYJIApHAas MacChl, WOH, aJUIOTPOIIHS,
U30TOIBI, XHMHUYECKasi CBS3b, JIIEKTPOOTPHULATEIBHOCTh, BaJCHTHOCTD,
CTENEHb OKMCIEHHUS, MOJb, MOJSIpPHAas Macca, MOJISIpHBIH 00beM
ra3o00pa3HbIX BEILIECTB, BEIIECTBA MOJIEKYJSPHOTO U HEMOJIEKYISPHOTO
CTPOEHHUsI, PAacCTBOPBI, JIEKTPOIUT M HEIIEKTPOJUT, IEKTPOJIUTHUYECKAS
quccouuanus,  OKHUCIUTEIb W BOCCTAHOBUTEIb,  OKHUCJIEHHE U
BOCCTaHOBJIEHHUE, TEIJIOBOH 3(p(eKT peakiuu, CKOPOCTh XUMHUYECKON
peakuuu, Karajuu3, XHMHYECKOE PAaBHOBECHE, YIJICPOIOHBIA CKEJeT,
(GYHKIMOHAJIbHAs TPYIIa, U30MEpUsi, TOMOJIOTUs

OcHoBHBIE
3aKOHbI XHMHUH

@opMyIMpOBaHUE 3aKOHOB COXPAaHEHMS MAacChl BEIECTB M IIOCTOSHCTBA
COCTaBa BEUIECTB. YCTAHOBKAa NPUYUHHO-CIEJACTBEHHOM CBSI3U MEXIY
colepKaHWEeM OHTUX 3aKOHOB M HAalHMCAaHUEM XUMHUYECKHX GopMylnl u
YpPaBHEHUH. YCTAaHOBKA DJBOJIIOLMOHHOM CYLIHOCTH MEHJIEIIEEBCKOU U
COBPEMEHHOH (QOopMyIMpOBOK nepuoaudeckoro 3akoHa J[.M.Menneneesa.
OObscHeHre (U3NYECKOr0 CMbICIIa CUMBOJIMKH HNEPHOAMYECKON TaOIUIIbI
xuMmudeckux aneMeHToB J[.MI. MeHnaeneeBa M yCTaHOBKA NPUYUHHO-
CJIEACTBEHHOM CBS3M MEXKIY CTPOCHHMEM AaTOMa M 3aKOHOMEPHOCTAMH
M3MEHEHHUS CBOMCTB JIEMEHTOB U 00Pa30BaHHBIX UMU BEIIECTB B MEPHOIAX
U Tpymmax. XapaKTepUCTUKA DJIEMEHTOB MaJIbIX U OOJIBIIUX MEPHUOIOB TIO
ux noJioxeHuro B [lepuoanyeckoii cucreme /.M. Menneneesa

OcHOBHBIE
TEOPUH XUMHH

YcTaHOBKa 3aBUCHUMOCTH CBOWCTB XHUMHYECKHX BEIIECTB OT CTPOECHHUS
aTOMOB OOpa3ylolmuX HUX XHMHYECKHX D3JEMEHTOB. XapaKTepUCTHKa
BAXHEUIITNX TUIIOB XHMHUUYCCKMX CBSI3€H W OTHOCHTEILHOCTH DTOH
tumnojiorud. OOLICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUSI  KPUCTAIJIMYECKUX  pemeTok. DopMyIupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUHU DJIEKTPOJUTUUECKON TUCCOLMAIUM M XapaKTEPUCTUKA
B CBETE JTOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHWYECKUX
coeqnHeHn. POPMYJIMPOBKAa OCHOBHBIX MOJIOKEHHI TEOPUU XMMUYECKOTO
CTPOEHUSI OPTaHMYECKUX COCAMHEHUM U XapaKTepPUCTHUKA B CBETE ITOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHECHUI

Baskneiinue
BeleCTBA U
MaTepuaJIbl

XapaKkTepHUCTHKAa COCTaBa, CTPOCHMS, CBOMCTB, IIOJIyUYEHUsI U IPUMEHEHUS
BAKHEHIINX METAJJIOB M HUX COEIUHEHMH. XapaKTepUCTHKAa COCTaBa,
CTPOEHUS, CBOMCTB, NOJIy4EHHs] U IPUMEHEHHUS BaKHEHIINX HEMETaJJIOB
HX COEJIMHEHUM. XapaKTepUCTUKaA COCTaBa, CTPOCHU S, CBOWCTB, MOJIYyUYCHUS
U NPUMEHEHUs BaXXHEWIIMX KJIACCOB YIJIEBOJOPOAOB HMX IMPOU3BOJHBIX
HauboJee 3HaYUMBIX B HAapOJHOXO3SHCTBEHHOM IUIAHE IPEACTaBUTENICH.
AHaJIOTMYHAsI XapaKTEPUCTUKA Ba)KHEHIIMX IPEICTABUTENIECH APYTrUX
KJIACCOB OPTraHWYECKUX COCAMHEHUI: METaHOJIAa U 3TAaHOJA, CIOXKHBIX
3(GHPOB, )KUPOB, MBI, ATBJICTUIOB, KETOHOB, KAPOOHOBBIX KHCIOT
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XuMH4YecCKHil
S13BLIK U
CUMBOJINKA

Wcnonb3oBanue B y4yeOHOH U  NpodECCHOHATBHOM  JESATEIBbHOCTU
XUMHYECKUX TEPMUHOB M CUMBOJIUKH. Ha3BaHMe M3y4EHHBIX BEILECTB I10
TPUBHUAIBHON WM MEKIyHapOJHOM HOMEHKIAType U OTPaKEHHE COCTaBa
9TUX COEJAMHEHHUH C NOMOUIbI0 XMMHYECKuX ¢opmyi. OtpaxeHue
XMMHUYECKUX IPOLECCOB C NOMOIIBIO YPABHEHUN XUMUYECKUX PEaKLMM

BrImosHEeHNE XUMHYECKOTO OKCIICPUMCHTA B IIOJIJHOM COOTBCTCTBUU C
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XuUMHYEeCKHI
JKCIEPUMEHT

npaBwiamMu  OezomacHoctu. HaOmromeHnue, ¢uxcauus M OHUCaHHE
pE3yJIbTATOB MIPOBEAECHHOIO dKCIIEPUMEHTA

Xumuueckas nHGopMaIus

[TpoBeneHne caMOCTOSITENILHOIO TOMCKAa XHMHUYECKOW HH(pOpMaLuu C
UCII0JIb30BaHUEM Pa3IMYHBIX HUCTOYHUKOB. Hcnonb3oBanue
KOMIBIOTEPHBIX TEXHOJOTHH s 00pabOTKM M mepeJayd XUMHYECKOH
uH(pOpPMAIIUHU U €€ TPEICTABICHUS B Pa3INYHBIX (hopMax

PacueTs! o xumMuyeckuM (GopMyiiaM U ypaBHEHUSAM

VYcraHOBKa 3aBHCUMOCTH MEXKJYy Kauye€CTBEHHOW U KOJWYECTBEHHOMU
CTOPOHAMHM XHMHUYECKUX OOBEKTOB M IpolieccoB. PelieHune pacueTHbIX
3a]1a4 0 XUMUYECKUM (opMyJiaM U ypaBHEHUSIM

[TpodunsHOE U podeccrHoHaNbHO 3HAUUMOE COepKaHHe

OObsACHEHNE XMMUYECKHX SBJIEHUH, IPOUCXOASIUX B IPUPOJIE, OBITY U Ha
npousBojacTBe. OmnpezeneHue BO3MOKHOCTEH IPOTEKAHUS XUMHUYECKUX
OpeBpalieHud B pa3nuuHbX  ycioBuax. CoOmrogeHue  mpaBuil
9KOJIOTMYECKH IPaMOTHOIO MOBEIEHUS B OKpysKaowel cpeae. OueHka
BIIMSIHUSL XUMUYECKOI0 3arpsA3HEHMS OKPY XKAIOILEN CPEebl HA OPraHU3M
4eJI0BeKa U Apyrue kuBble oprann3Mel. CoOroeHne npaBmil 0€30MacHOro
oOpallieHus ¢ TOPIOYUMHU U TOKCHUYHBIMU BEILLECTBaMHU, J1a00OpaTOPHBIM
obopynoBanueM. [loaroToBka pacTBOpOB 3a/laHHON KOHLEHTPALUU B OBITY
U Ha npousBojacTBe. Kputnueckas oieHKa JOCTOBEPHOCTH XMMHUYECKOM
MH(OPMALINHU, TOCTYAIOLIEH U3 pa3HbIX HCTOYHUKOB

XuMH4YecKHii
IKCHEPUMEHT

BhIMOTHEHNE XUMHYECKOTO JKCIIEPUMEHTa B TIOJHOM COOTBETCTBUHU C
npaBwiaMu  Oe3omacHocTH. HaOmronmeHuwe, ¢Gukcanus W ONHCAHHUE
pPE3yJIbTaTOB IPOBEACHHOIO SKCIEpUMEHTa HMH(GOPMAILUHU, MOCTYIAIOIICH
U3 Pa3HBIX UCTOYHUKOB

XuMuuyeckas
uHpopmanus

[IpoBeneHne caMOCTOSATEIIBHOTO MMOUCKA XMMHUYECKOW HH(POPMAIIUH C
HCTIOJIb30BaHUEM pa3IUYHBIX VICTOYHUKOB. Hcnonw3oBanue
KOMITBFOTEPHBIX TEXHOJOTHH 11 00pabOTKH M MepeIadyd XUMMUISCKON
nH(GOPMAIINU U €€ TIPEJICTABICHUS B PA3TUYHBIX (hopMax

Pacuernr mo

YcraHOBKa 3aBUCUMOCTM MEXKIY Kaue€CTBEHHOM W KOJWYECTBEHHOU

XUMHYECKUM CTOPOHAMM XMMHUYECKHUX O0OBEKTOB M IpolieccoB. Penienne pacueTHbIX
dhopmyaam u 3a]1a4 0 XUMUYECKUM (opMyJiaM U ypaBHEHUSIM
YPaBHEHHUSIM
IMpopunbroe u | OObICHEHNE XUMUUECKUX SBJICHUH, IPOUCXOAAIIMX B IPUPOJE, OBITY M Ha
npodeccuoHaabHO | TPOU3BOACTBE. OmpeneneHne BO3MOKHOCTEH INPOTEKaHUS XUMHUYECKUX
3HAaYNMoe npeBpalleHuid B pa3inuuHbIX  ycioBusx. CoOnrofeHue  mpaBuil
coJlep:KaHue 9KOJIOTUYECKH TI'PaMOTHOIO IOBEJIEHUs B OKpyKawlueh cpene. OueHka

BIMSHUSA XMMHYECKOIO 3arpsi3HEHMsI OKPYXKaroIllleil cpeibl Ha OpPraHu3M
4eJIoBeKa U Jpyrue kxuBble opranu3mbsl. CoOuitoieHne npaBuil 6€30MacHOro
O6paH_I€HI/I$I C TOPpHOYMMHU U TOKCUYHBIMU BCUICCTBAMU, Ha60paTOpHBIM
obopynoBanueM. [loaroroBka pacTBOpOB 3aaHHON KOHLEHTPALUU B OBITY
U Ha npous3BojacTBe. KpuTnueckass OIleHKa JOCTOBEPHOCTH XHUMHYECKON
uH(}OopMaIKU, MOCTYNAKIICH U3 pa3HbIX HCTOUHUKOB
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5.KoHTposib M oOlleHKAa Ppe3yJbTATOB OCBOEHHUsI 001Ie00pa30oBaTeJIbHOH Yy4eOHOM

AUCUUILIMHBI XUMUA

Pe3yabTaTrhl 00y4yeHus Dopmbl 1
(ocBOCHHBIEC YMEHUS, YCBOCHHbIC 3HAHMA) MeTO/bI
KOHTPOJISI U
OIleHKH
pe3yJbTaToB
00y4eHus
Ha3bIBaTh U3yUYCHHBIE BEIIECTBA M0 «TPUBHAIBHOW» WM MEXITYHAPOTHON MPaKTUYECKHE
HOMEHKJIaTypam; 3aHATHSA
OTIPENICTIATh BAJICHTHOCTh U CTEICHb OKUCICHUSI XMMHYECKHUX DIIEMEHTOB, MPaKTUYECKHE
TUT XUMUYECKOW CBSI3M B COCIWHCHHUAX, 3apsj MOHA, MPOCTPAHCTBEHHOE 3aHATHS,
CTPOCHHME MOJIEKYJ, TUI KPHUCTAIIIMYECKOW PEIIETKHU, XapakTep cpeasl B| J1abOpaToOpHbIE
BOJIHBIX pPAacTBOpax, OKUCIUTEIb U BOCCTAHOBUTENb, HAMpPaBJICHHUE paboTHI,
CMEIICHUsI PABHOBECHS IOJ BIUSHHUEM Pa3IMYHBIX (PAKTOPOB, U30MEPHI U TECTUPOBAHUE
rOMOJIOTH, IPUHAIJICKHOCTh BEIIECTB K pa3HbIM KJIacCaM HEOPTAaHUYECKUX U
OPTraHMYECKHX COCJMHEHHI; XapaKTep B3aHMMHOTO BIMSHHUS aTOMOB B
MOJIEKYJIaX, TUIbI PEaKIIUii B HEOPraHMYECKON U OpraHNYeCKON XUMUH;
XapakTepu30BaTh JIEMEHTHI 10 UX MOJ0XKeHuto B [lepronudeckoit cucreme |  1abopaTopHbIE
.. MenneneeBa; oOnme XMMHYSCKHE CBOICTBA METAaJIJIOB, HEMCTAJIJIOB, paboThl
OCHOBHBIX KJIAaCCOB HEOPraHMYECKMX U OPraHWYeCKHX COCITUHEHUH;
CTPOCHHE ¥ CBOWCTBA OPTraHMYECKUX COCAMHEHHH  (yIJIEBOJOPOJIOB,
CIIUPTOB, (PEHOJIOB, AJTBACTHI0B, KETOHOB, KAPOOHOBBIX KHCJIOT, aMUHOB,
AMUHOKHCJIOT U yTJIEBOJIOB);
O0OBSCHSTh 3aBHCUMOCTh CBOHCTB XMMHUYECKOTO 3JIECMEHTa M 00pa30BaHHBIX KOHTPOJIbHAS
UM BellecTB oT nosioxkeHust B [lepuomuueckoii cucreme J[.1. MeHneneena; pabora,
3aBUCHUMOCTh CBOMCTB HEOPTaHUYECKUX BEIIECTB OT MX COCTAaBa M CTPOCHUsI, | J1abopaTOpHBIC U
MPUPOTy XUMHUIECKOU CBSI3U, 3aBUCHMOCTh CKOPOCTH XMMHYECKOW peaKInu MPaKTUYECKHE
OT Pa3sNUYHBIX (HPAKTOPOB, PEAKIIMOHHON CIOCOOHOCTH OpPraHWUYECKHX 3aHATHSA
COCAMHEHHUH OT CTPOCHHS UX MOJICKYJI;
BBITIOJTHATh XUMUYECKUH SKCIEPUMEHT 10 PACTO3HABAHUIO BaKHEHIIHUX nabopaTopHbIe
HEOPTaHMYECKHX M OPTaHWYECKUX BEIIECTB, MOJYYCHUIO KOHKPETHBIX paboTsI
BEILIECTB, OTHOCSIIUXCS K U3YUYEHHBIM KJIacCaM COSMHEHUN;
MPOBOAMUTDH PACUETHI 10 XUMHYECKUM (DOpPMYJIaM U YpaBHEHUSIM PEAKIIHIA; MPaKTHYECKUE
3aHATHUS
OCYIIECTBIIATh CAMOCTOSITEJIbHBI TMOMCK XHMHYECKOH WHQPOPMAIIMU C | CaMOCTOSATEIbHAs
HCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U pabora
HAyYHO-TIONYJISPHBIX M3JaHWN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCcoB
HHTepHeTa); MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHUH ISl 00paboTKU U
nepeaavyd XuMud. MHPOpPMaILUK U €€ MPEICTABICHUS B Pa3IMYHBIX (OpMaXx;
WCIIOJB30BaTh TMPUOOPETCHHBIE 3HAHUS W yMEHUA B NPAKTUUYECKOW | MHAMBUAYaJIbHBIC
JIESITCILHOCTH W IIOBCEJHEBHOH JKWU3HM: I IIOHHMaHUS TJI0OAIbHBIX TBOPUYECKHUE
po0JIeM, CTOSIIMX Mepe]] YeTOBEUYSCTBOM: IKOJOTHYECKHUX, YHEPTCTUYECKHUX 3aganus web-
U CHIPbEBBIX quest, mini-
MIPOEKTHI
OOBSICHEHUS! XUMHYECKHUX SIBIICHUH, MPOUCXOSAIINX B MPHUPOJIE, OBITY M Ha | WHAMBHIyaITbHBIC
MPOU3BOJICTBE, SKOJOTMYECKH TI'PAMOTHOTO TOBEICHHS B OKpYyXarouei TBOPUYECKHUE
cpene. 3a1aHust web-
quest, mini-
MPOCKTHI
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6. Onenka ocBoeHHUs JOCTHKEHUH JUYHOCTHBIX pe3yjabTaToB BOCIUTATEJNbHOM paﬁoTbl

OneHKa JOCTHIKEHUS OOYYaroIMMHCS JIMYHOCTHBIX pe3ysbratoB (mainee — JIP)
MPOBOAUTHCS B PaMKaX KOHTPOJIBHBIX M OIIEHOYHBIX MIpPOLEAYp, MPEIyCMOTPEHHBIX JAaHHOMU
[Iporpammoii.

Cnoco0bl KOHTPOJISI Pe3yJbTATOB M KPUTEPHH Pe3yJbTATHBHOCTH Ppeau3alum

BOCIIUTATEJIbHOM paGOTLI oﬁyqamumxcsl AKAJCMHUYECCKOI'0 KOJIJIeIKa.

Buna xonTpons PesynbTaT KOHTpOIIS

BxoaHo¥ KOHTPOJIb JTUArHOCTHKA CHOCOOHOCTE M HWHTEPECOB
oOyyaromuxcsi(TecCTUpOBaHUE,
AHKETHPOBAHKE,COLIMOMETPHS, OTPOC).

Texkymuii KOHTPOJIb MeJarornyeckoe HaONIoJeHHEe B  MPOIECcCce
MPOBEACHUS MEPONPUATUH, IE€IarOoru4eCcKuil
aHaJIu3 TBOPUYECKUX paboT, MEPONPUITUI
oOyuatomuxcsi, (OPMHPOBAHHE U AHAIU3
nopT¢osno 00y4arouerocs; UCTIOJTHEHNE
TEKyLIEH OTYETHOCTH

HNTOroBBIN KOHTPOJIb aHaau3 IeSITeILHOCTHA

Kommuiekc KpuTepueB olleHKH JHYHOCTHBIX Pe3yJbTATOB, 00yYaOIINXCS:

— JIEMOHCTpaIs HHTepeca K Oyayiiel nmpodeccuu;

— OIICHKA COOCTBEHHOT'O IPOIBMKCHHUS, JIAYHOCTHOTO Pa3BUTHSI,

— MOJIOXKHUTENbHAS JUHAMUKA B OPraHU3allMd COOCTBCHHON y4eOHOW NeSTeTbHOCTH IO
pe3yibTaTaM caMOOIICHKH, CAaMOAHAIIN3a H KOPPEKIIHH €€ PEe3yIbTaTOB;

— OTBETCTBEHHOCTh 32 pE3yJbTaT Y4YeOHOW JCATEIbHOCTH M  TOJTOTOBKH K
poeCCHOHATLHOM JIEeATeTLHOCTH,

— TPOSIBJICHUE BHICOKONPO(ECCUOHATBHOM TPYI0BOI aKTUBHOCTH;

— y4acTHe B HCCJIEIOBATEIbCKON M IPOSKTHOI padoTe;

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

— cOONIO/ICHHE JTUYECKUX HOPM OOIICHUS TMpPH B3aUMOJCHCTBUU C OOY4YaIOUIMMUCS,
MPETOIaBaTEIIMU, PYKOBOIUTEIISIMH MPAKTHK;

— KOHCTPYKTUBHOE B3aUMO/ICHCTBUE 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 MNpUHAJICKHOCTHU U B MHOFOO6paBHBIX 06CTO${TCJ'II)CTB3X;
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- C(bOpMPIpOBaHHOCTB Fan(ﬂaHCKOﬁ IMO3UIKH; y4aCTUC B BOJIOHTCPCKOM ABUIKCHUU

— MPOSIBJIEGHUE MHUPOBO33PEHUYECKHX YCTAaHOBOK Ha FOTOBHOCTb MOJIOJBIX JIOAEH K
pabotena 6maro OTeuecTna;

— IPOSIBJIEHUE ITPAaBOBON aKTUBHOCTH M HABBIKOB IIPABOMEPHOIO IOBEIEHUS, YBa)KEHHUs
K3aKoHY;

— OTCYTCTBHE (DAKTOB TPOSBICHUS HWJICOJIOTMHM TEPpOpU3MA U IKCTPEMH3Ma CpPEeIu
00yyYaroIuXCs;

— OTCYTCTBHE COLIMAJIbHBIX KOH(MIMKTOB Cpeaud OO0ydyaroluxcs, OCHOBAaHHBIX Ha
MEKIUYHOCTHOM, MEXPEIIUTHO3HOM I10YBE;

—ydacTueé B peaJu3aluu I[POCBETUTENIBCKUX IPOrpaMM, IOMCKOBBIX, BOEHHO-
HUCTOPUYECKUX, KPAEBEAUECKUX OTPSIIaX U MOJIOJEKHBIX 00bEIMHEHUSX;

— 100pOBOJIbYECKUE UHUIIMATHUBBI 110 MOJAECPKKI UHBAIUJIOB U IPECTapEIbIX IpaxkiaH;

— MPOSIBJIIEHUE HKOJOTMYECKON KyJIbTYphl, OEpeKHOr0 OTHOLIEHHS K POJHOM 3eMie,
pUpoAHbIM OoraTtcTBam Poccun n mupa;

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

— JIEMOHCTpAIMsl HABBIKOB 3/10pOBOr0 oOpa3a »KM3HU M BBICOKUH YPOBEHb KYJBTYPbI
3I0POBBSI 00YUAIOIITHXCS;

— MpOSIBIIEHUE KYJIBTYpbl OTpeOIeHUsT HHPOPMAIIUU, YMEHUN U HAaBBIKOB IOJb30BAHUS
KOMIIBIOTEPHON TEXHUKOM, HaBBIKOB OTOOpAa M KPUTHYECKOrO aHanu3a MH(pOpMaluu, yMEHHS
OpPUEHTUPOBATHCS B HHPOPMAIIMOHHOM MPOCTPAHCTBE;

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

— MPOSIBIIEHNE SKOHOMHYECKON U (PMHAHCOBOMN KYJBTYpbl, SKOHOMUYECKON IPaMOTHOCTH
a Takke COOCTBEHHON a/IeKBaTHOM MO3UIUHM MO OTHOLICHHIO K COLMAIbHO-3KOHOMHUYECKOIl

JEUCTBUTEIILHOCTH.
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