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1. Crpykrypa nporpaMmmsl 0011€e00pa3oBaTeIbHON Y4eOHOM IMCUMILINHBI XUMUS

1.1 ITosAcHUTEJLHASA 3ANNCKA

[Iporpamma o0061I€00pa30BaTEIPHON y4eOHONW TUCHUIUIMHBI «XHUMHS» TpeIHA3HAYCHA s
M3yYeHHs] XMMHU B TpodeccHOHANBHBIX oOpa3oBarenbHbIX opranusanusx CIIO, peammsyrommx
00pa3oBaTeNbHYIO IPOrPaMMy CpeIHEero oOmero o0pa3oBaHMs B Ipeneiax OCBOCHHS OCHOBHOMN
npodeccnoHaibHOM oOpazoBatenbHoit mporpammer CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO
oOmrero oOpa3oBaHusl NMPH MMOATOTOBKE KBATHU(PHUIIMPOBAHHBIX pab0OUMX, CIY)KAIIHUX, CHEIHAINCTOB
CpeIHEro 3BEHa.

[Iporpamma paszpabotana Ha ocHoBe TpeOoBanuit PI'OC cpennero oOmiero o0pa3oBaHUA,
MPEIBIBISIEMBIX K CTPYKTYpE, COJEPKAHHIO W pe3yJabTaTaM OCBOCHHS Y4eOHOW JMCIUTUTMHBI
«XUMUS», B COOTBETCTBUU ¢ PeKOMEHIAIMsIMH 10 OpPTaHW3allié TMOJYYEeHHUS CpPEeTHEero OOIIero
o0Opa3oBaHus B Ipeeliax OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM CPEIHEro MpodecCHOHAITEHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIero oOpa3zoBaHus, C ydeToM TpeOoBaHMI ToOkKeHUs «O
pa3paboTke paboumx mporpaMM 0OIIE00pa30BaATENbHBIX YUE€OHBIX AWCIUIUIMH OCHOBHOM

npodecCHoHANTBHOM 00pa30BaTEIHFHON MPOTPAMMBI CPETHET0 MPO(HEeCCHOHATBFHOTO 00pa30BaHUS.

1.2 O6masi xapakTepucTHKA 0011e00pa30BaTe/IbHOI YUeOHOH TUCIHHIIMHBI XUMUS

XuMHs — 3TO HayKa O BEIIECTBAX, UX COCTABE M CTPOEHUH, CBOMCTBaX M MpPEBpPALICHUSIX,
3HAYEHUH XUMUYECKUX BEUIECTB, MAaTepUAIOB U MPOIECCOB B IMPAKTUUYECKON AESITEIbHOCTU
YeloBeKa.

Copnepxanue oOmieoOpa3oBaTeabHOW Y4eOHON IUCUMIUIUHBI «XHUMHSD HaIlpPaBICHO Ha
YCBOCGHHE O0YYarOIIUMUCI OCHOBHBIX MOHSTHN, 3aKOHOB U TEOPUN XUMHH; OBIAJICHUE YMEHUSIMHU
HaOMOaTh XUMHUYECKUE SBIICHUS, TPOBOJAUTh XUMHUYECKUIM HKCIEPUMEHT, IPOU3BOAUTH PACUETHI
Ha OCHOBE XUMUYECKHX (POPMYIT BEUIECTB 1 YPaBHEHUN XUMUYECKUX PEaKIIil.

B mporuiecce u3ydeHuss XuMuu y oOy4daronuxcs pa3BUBAIOTCS MO3HABATENbHBIE HHTEPECHI U
HMHTEJUJIEKTYyaJbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbBHOM MPHOOPETEHUWH 3HAHUU IO
XMUMHH B COOTBETCTBUU C BO3HUKAIOIIMMU XKU3HEHHBIMU MPOOIEeMaMH, BOCITUTHIBACTCS OEpeKHOE
OTHOIICHUS K TMPUPOJIE, MOHUMAaHKE 3I0POBOTO 00pasa >KU3HH, HEOOXOAUMOCTH MPEAYPEKACHUS
SIBJICHUH, HAHOCSIIMX BpEJ 3J0POBBI0 U OKpykawiied cpene. OHU OCBauBalOT IPUEMBI
IPaMOTHOTO, 0€30MacCHOTO WCIOJIb30BAHUS XMMHYECKUX BEIIECTB M MaTepUasoB, MPUMEHSIEMbIX B
OBITY, CETbCKOM XO35HCTBE U Ha TPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHH COJEp>KaHUS 00Ie00pa30BaTeNbHON y4eOHOW AMCIMILTUHBL IS

HpO(bCCCI/IOHaJ'IBHBIX O6pa3OBaTeJ'ILHLIX opr aHI/I3aLII/II71, peaIM3yromux 06pa30BaTCJIBHy'IO

4



nporpammy cpeanero oomero oopasosanus B npenenax ocsoerus OITOIT CIIO na 6a3e 0CHOBHOTO

o0miero o0pa3oBaHMsl, YYUTHIBAIACh OOBEKTHUBHAS PEATbHOCTh — HEOOJBIION 00BEM YacoB,

OTMYIICHHBIX HA W3y4eHHE XUMHH M CTPEMJICHHE MaKCHMalbHO COOTBETCTBOBATH UM
pazBuBatoniero o0yuyenus. [loaTomy TeopeTndeckue BOMPOCHl MAKCHMAIBHO CMEIICHBI K Hadary
W3YYCHHUS JUCIHIUIMHBI, C TEM YTOOBI MOCIEAYIONINN (PaKTUISCKHA MaTepual pacCMaTPUBAJICS Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanu3zamnust AeTyKTUBHOTO TIOIXOAAa K M3YYCHHIO XMMHUHU CIHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYCCKUX OIEpalMii MBIIUICHUs, KaK aHaJllM3 W CHHTE3, OO0OOIICHHEe W KOHKDPETH3aIus,
CpaBHCHHE W aHAJIOTHS, CUCTEMATU3AIHS U KIIacCU(DHUKAIUS U JIp.

N3ydyenne xumum B MpodecCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3ANNSIX, PEATH3YIONTUX
00pazoBaTeNbHYI0 IPOrpamMmMy cpeHero oomiero oopazoBanus B npeaenax ocsoenus OITOIT CITO
Ha 06a3e OCHOBHOTO 0011ero oOpa3oBaHus, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOQHIIs
npoecCHoHATBHOTO 00pa30BaHMs. DTO BBIPAXKAETCS B COJAEPKAHUHM OOYUYCHUsI, KOJMYECTBE YACOB,
BBIZICTIIEMBIX HAa W3YYE€HHE OTICIBHBIX TEM MPOTPAMMEBI, TIIyOWHE X OCBOCHHUS OOYJarOIIMMHCS,
o0beMe W XapakTepe NMPAKTHUYSCKUX 3aHATHH, BHJIAX BHEAYJUTOPHOW CAMOCTOSTEIBHOW pPaOOTHI
CTY/ICHTOB.

[Tpu ocBoenun npodeccuii CITO u cienmanbrocTeit CI1O ectecTBeHHO-HAYYHOTO MPO U
npodeccuoHaNbHOT0 00pa3oBaHus XUMUs n3ydaeTcs: Ha 6a3oBoM ypoBHEe DI'OC cpeanero oomiero
obpazoBanusi, npu ocBoenun npodeccuit CIIO u cnenmansHocTedt CITIO TexHuueckoro mpoguist
npodecCHoHANTBHOTO0 00pa30BaHUs XUMHUS U3ydaeTcsl 0oJiee yriryOJIeHHO Kak mpoduiabHas yueOHas
JTUCLUILTAHA.

IIpu ocBoenun mnpodeccuit CIIO u cnenmansHocTedt CIIO conmanbHO-PKOHOMHYECKOTO
npoduis, cnenuanbHocTeld CIIO rymanuTapHOoro mnpoduias paccMaTpUBAETCS XHUMHUYCCKUN
KOMITIOHEHT €CTECTBEHHO-HAYYHOT0 00pa30BaHUs B Mpe/esiaXx U3ydyeHHUs] yueOHOM IUCIUTITHHbI
«EctectBo3nanue» mnpeametHoil obnactu «EctectBennsie Hayku» PI'OC cpemnero oOriero
o0OpazoBaHwUsI.

Crnenuduka wu3ydeHHs] XUMHUU TPU OBIAJCHUH TNPOPECCUSIMH U CHEIHATBHOCTIMHU
TEXHUYECKOTO MPOQUIIA OTpaskeHa B Kax a0l Teme pazaena «CoaepkaHue y4eOHOUM AUCIUILTUHBDY
B pyopuke «IIpodunbHpie U TPOo(ecCHOHANBFHO 3HAYUMBIE JIIEMEHTBHI COJEpXKAHUS». OTOT
KOMIIOHEHT pealn3yeTcsl MpU HWHANBUAYAIBHONW CaMOCTOSITENbHON paboTe oOyyarommxcs
(Hamucanuu pedepaToB, MOATOTOBKE COOOIICHMI, 3allUTe MPOEKTOB), B Mpollecce YyueOHOU
JEeSITENFHOCTH TOJI PYKOBOJCTBOM TMIperoaaBarensl (BHIMOJHEHUH XHMUYECKOTO JKCIEPUMEHTa —
1ab0paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT, pEIICHUH MPAKTHK OPUEHTHPOBAHHBIX PACUETHBIX
3a/1a4 v T.]1.).

B comepxanum  y4eOHOW  AUCHUIUIMHBI A7 €CTECTBEHHO-HAYYHOTO  MPOQHIIS
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HpO(i)eCCI/IOHaJIbHO 3HAYMMBbIM KOMIIOHCHT HE BBIJCJICH, TaK KaK BCC €ro COACPIKAHUC ABJIACTCA

npo(UIBHO OPUEHTUPOBAHHBIM M HOCUT MPO(ECCHOHATBHO 3HAYUMBIN XapakTep.

B npouecce n3yueHus XMMHUU TEOPETUUYECKUE CBEACHUS JIONOJHSIOTCS JEMOHCTpALUSIMHU,
71a00paTOPHBIMM  OTIBITAMH M TPAKTUYECKUMHU 3aHATUSMH. 3HAYUTEIBHOE MECTO OTBOJUTCA
XUMHUYECKOMY 3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTb (POpPMHpPOBaTH y OOYyYarolHUXCs
CIelMaJIbHbIE MPEJIMETHbIE YMEHMsI: padOTaTh C BEIECTBAMH, BBINOJHATH IMPOCThIE XMMHUYECKHE
ONbITHl, Y4YUTh OE30MACHOMY M DJKOJIOTMYECKHM TIPaMOTHOMY OOpalleHHI0 C BeElleCTBaMH,
MaTepuagaMH U MpolieccaMu B OBbITY U Ha MIPOU3BOJCTBE.

Jlnst opraHuzanuu BHEAYJTUTOPHOUW CaMOCTOSITEIBHOW pabOThI CTYACHTOB, OBJIAJIEBAIOIINX
npodeccusamu CIIO u cnenuansHocTsiMU CIIO TEXHHMUECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduieit
npodeccuoHaIbHOTO 00pa3oBaHusl, MPEJCTABIIEH NMPUMEPHBIN NepedyeHb pedepaToB (IOKIAI0B),
WHJIMBUIYAIBHBIX TTPOEKTOB.

B nporuecce m3yueHuss XMMUM BaKHO (GOpPMHUPOBATH MHPOPMAIIMOHHYIO KOMIETEHTHOCTh
obyuarormuxcsi.  [losTomy mpu  opraHu3amue  CaMOCTOSITENIBHOW  pabOTBI  HEOOXOIUMO
aKIEHTUPOBAaTh BHUMAaHME OOYYalOIIMXCS Ha IOUCKEe HH(OpMalMM B CpeICTBaX MaccMelua,
WNutepuere, ydeOHONW © CHENUATBLHOW JHUTEPAType C COOTBETCTBYIOIIMM oO(opMIIeHHEM U
MIpe/ICTaBICHUEM PE3yIbTaTOB.

N3yuenne o6mieoOpazoBarenbHON  yu4eOHOW  AUCIUIUIMHBI  «XHUMHS»  3aBEpIIACTCS
MOJBEJICHUEM HWTOTOB B ¢opMe mauddepeHIIMpOBaHHOTO 3aueTa WM 5JK3aMeHa B paMKax
MPOMEXKYTOUHOM arrectanuu cTyaeHToB B mporecce ocBoeHus OIIOII CIIO ¢ nomydenuem
cpennero obmero oopazoBanus (IITIKPC, TTIICC3.).

B mporpamMmy BKIIIOYEHO cojiep)KaHue, HampaBlieHHOEe Ha (OPMHUPOBAHHME Y CTYIEHTOB
KOMITIETEHI[MI, HEOOXOJMMBIX JUIsi Ka4eCTBEHHOIO OCBOCHMSI OCHOBHOW MNpodeccrOoHaNbHOMN
obpazoBatenbHoil mporpammel CIIO Ha 6a3e ocHOBHOTO 00mIero oOpa3oBaHHs C MOJYyYCHHEM

cpenHero ooiiero o6pa3zoBaHus MPOTrpaMMBbl OJATOTOBKH criennaincToB cpeaHero 3seHa (I1IICC3).

1.3 MecTo 0011e00pa3oBaTeibHON YueOHO# THCHUIUIUHBI XHUMHUS B y4eOHOM IJIaHe

B HpO(l)eCCI/IOHaJ'IBHbIX 06pa30BaTeJ’ILHLIX OopraHu3anusx, peajln3yrominux O6pa30BaTeJ'IBHy1-O

nporpammy cpeasero o6uiero oopazoBanus B npenenax ocsoeHus OIIOIT CIIO Ha 6a3e 0OCHOBHOIO

O6H_ICFO 06pa3013aH1/1;1, yqe6Haﬂ JUCHUILUIMHA XHUMUS HN3y4yacTCsad B 06H_ICO6p830BaTCJ'IBHOM TUKIIC

yuebHoro tutana OIIOIT CITIO Ha 6Ga3e ocHOBHOTO 00IIero 00pa3oBaHHs C TMOJYYEHHEM CpPEIHETO

oburero oo6pazosanus (ITIICC3).

B yueOnbix mmanax IIIICC3 yueOnas aucuuiuiiHa XuMUs SBISETCS y4eOHBIM MpPEAMETOM

oOsizarenbHOM  mpeamerHol obmactu  Xumuss @PI'OC  cpemnero obmero oOpa3oBaHus, JUis

npogeccuit CIIO unmu cneumansHocteit CIIO cooTBercTByrOmero mpoduis MpopeccuoHaILHOTO
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oOpazoBanusi YueOHass JIUCHUIUIMHA XUMHS SBISETCS Y4eOHBIM MPEIMETOM 10 BBIOOpY U3
obs3aTensHOM mpenMeTHoM obnactu «EctectBenHbie Haykn» OI'OC cpemnero oomero ooOpa3oBaHws.
B mpodeccronanbHbix  00pa3oBaTENBHBIX  OpPraHU3alMsAX, pPEATM3YIOIIUX  00pa30BaTEIbHYIO
nporpammy cpenHero oomero obpasosanus B npenenax ocsoenus OITOIT CITIO na 6a3ze 0OCHOBHOTO
obmiero oOpa3zoBaHus, ydeOHAas AMCHUIUIMHA XUMHUS H3ydaeTcs B 00IIe00pa30BaTEIbHOM ITUKIIE
yaeoHoro OITOIT CITO Ha 6a3ze OCHOBHOrO OOmIET0 00pa30BaHUs C MOJYYCHHEM CPEIHEro OOIIero
obpazosanus (ITIIKPC, TITICC3). B yueonsix mranax [MIIKPC, IIICC3 mecTo y4eOHOH IUCIMILTAHBI
XuMus — B cocTaBe 00Ie00pa3oBaTeNbHBIX YYCOHBIX JUCIUIUIMH IO BBIOOPY, (OPMUPYEMBIX W3
o0s13aTenpHBIX nIpeaMeTHBIX oOnacteir GI'OC cpennero obmiero odpazoBanus, A npodeccuit CI1O

niu cnennanbHocTedt CI1O cooTBeTcTBYIOLIErO Mpoduis npohecCHoHaILHOr0 00pa30BaHus

1.4 ®opmupoBaHMe JUYHOCTHBIX Pe3yJIbTATOB BOCIIUTATEIbHON PadoThl 00y4alouXCcs

JIP 1. Oco3Haromuii ce0st TpaX JaHUHOM M 3aIlIUTHUKOM BEJIMKOW CTPAHBI.

JIP2 IlposBusromuii AKTUBHYIO IrpaX<JaHCKYIO MO3ULHIO, JIEMOHCTPHUPYIOIINI
MPUBEP>KEHHOCTh MPUHIIMIIAM YE€CTHOCTH, MMOPSATOYHOCTH, OTKPBITOCTH, SKOHOMUYECKOU AKTUBHOCTH
YYaCTBYIOIIUN B CTYJAEHYECKOM M TEPPUTOPUAIBHOM CaMOYIPaBJICHHH, B TOM YHCIIE HA YCIOBUSX
TO0OpPOBOJIPYECTBA, TMPOJYKTUBHO B3aUMOJCUCTBYIOIIMA W YYaCTBYIOIIUA B JCATEIHHOCTH
0OIIIECTBEHHBIX OpraHU3AIM.

JIP3.CoOmoaroninii HOpMbI ITPABOTIOPS/IKA, CICTYIOMIMN HcaiaM TPa)KJaHCKOTO OOIeCTBa,
obOecrieueHuss 0OE€30MMaCHOCTH, TMpaBa M cBoOOa TpaxkiaaH Poccuu. JIOsUIBHBIH K YyCTaHOBKaM H
MPOSIBJICHUSIM TIPEJICTaBUTENICH CYyOKYyJIbTYyp, OTJIMYAIOMUA WX OT TPYNI C JECTPYKTUBHBIM H
JICBUAHTHBIM TIOBEJICHUEM. JIEeMOHCTPUPYIOIIMI HEONPUSATHE W NPEAYNPEKIAOMUN  COUATBHO
OIaCHOE MOBEJICHUE OKPYKAIOIIUX.

JIP4. IlposBisitoniuii M JIEMOHCTPUPYIOLIMKA YyBa)XXEHUE K JIOASIM TPYyJAa, OCO3HAOIINI
LEHHOCTh coOcTBeHHOro Tpyna. CrpeMsaiuiics K GOPMUPOBAHUIO B CETEBOM cpelie JTMYHOCTHO U
podecCHOHALHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAa.

JIPS. JIeMOHCTpUPYIOLIUI NPUBEPKEHHOCTh K POAHOM KYJIBTYpE, HCTOPUUECKOU MaMsATH Ha
OCHOBe JII00BH K PojuHe, pogHOMY Hapoay, MaJOW POIUHE, MPUHATUIO TPAJAUILIMOHHBIX [IEHHOCTEH
MHOTOHALMOHAJIBHOTO Hapoaa Poccun.

JIP6. [IposBastomuii yBa)KeHUE K JIFOASM CTapIIEro MOKOJIEHUS U TOTOBHOCTh K YYacTHIO B
COLIMAJIBHOU TOIEPKKE U BOJIOHTEPCKUX JBUKCHUSIX.

JIP7. Oco3Harolmuii OPUOPUTETHYIO LEHHOCTh JIMYHOCTH 4YEJIOBEKAa; YBaXKAIOIIUM
COOCTBEHHYIO UYY)KYI0O YHHUKAIbHOCTh B pa3WYHBIX CHUTyallUsX, BO BceX ¢opMax U BHIAX
JIeSITeIbHOCTH.

JIPS. IlposBisirolinii ¥ JEMOHCTPUPYIOLIMI yBa)KEHME K IPEACTAaBUTEISIM Pa3INYHBIX
7



STHOKYJIBTYPHBIX, COIUAIBHBIX, KOH()ECCUOHANBHBIX MW WHBIX rpynn. ConpuyacTHOCTh K
COXpPaHEHUI0, TMPEYMHOXXEHUIO U  TPAHCISIUM  KYJAbTYPHBIX  TPAAUIUd W  IIEHHOCTEH
MHOTOHAIMOHAIBHOI'O POCCUIICKOr0 roCyAapCcTBa.

JIP9. CoOmroaromuii ¥ IponaraHIupyroIuid mpaBuia 3J0poBOro u 0e30macHoro oodpasa
KU3HHU, CIIOPTA; MpeayNnpexaarmuil 1100 Mpeo oeBaloluil 3aBUCUMOCTH OT aJKOroJid, Tabaka,
TICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.1. COXpaHAIOMINI MICUXOJIOTHYECKYI0 YCTOMYMBOCTh B
CUTYAaTUBHO CJIOKHBIX WJIH CTPEMHUTEILHO MEHSIOIIUXCS CUTYALIHSIX.

JIP10. 3a00Tsmuiics 0 3aluTe OKPYKAIOIIeH cpebl, COOCTBEHHOM U Uy:KOUM 0€30MacHOCTH,
B M yucJe U pOBO.

JIP11. IlposBistomuii yBakK€HME K ICTETHUYECKUM ILIEHHOCTSIM, 00JaJaroluii OCHOBaMU
ACTETUYECKOM KYJIBTYPBI.

JIP12. Tlpuaumaromuii ceMelHble 1IEHHOCTH, TOTOBBIM K CO3JaHHI0 CEMbU U BOCIUTAHUIO
NeTeil; JIeMOHCTPUPYIOIIUM  HENPUATHE HACWIMS B CEMbE, yXO0Ja OT POAUTEIBCKOM

OTBETCTBCHHOCTH, OTKa3a OT OTHOIIIEHUM CO CBONMHU JC€TbMHU U UX q)HHaHCOBOFO COZICpIKaHM.

1.5 Pe3yabTaThl 0CBOEHHSI 0011I€00Pa30BaTEIbHON YUeOHOH JUCHTUNIMHBI XUMHS

OcBoeHne coaepkaHusl y4eOHOW MUCHMIUIMHBI XUMHS, oOecreynBaeT
JTOCTHKEHUECTYICHTAMHU CIIEAYIOIMHNX Pe3ybTaTOB:

JUIHOCTHbBIX:

- ¢(hOpMHUPOBAHHOCTh MPEICTABICHUI: O XMMHUYECKOW COCTABJIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, POJM XMMHHM B TO3HAHUU SIBJICHUN NPHUPOAbI, B (OPMUPOBAHUU MBIILJICHUS U
KYJIBTYpPbI JUYHOCTH, €€ (PYHKIIMOHATBHONW IPAMOTHOCTH, HEOOXOAUMOM JJIsl pellIeHUs] TPAKTHUECKUX
3a/1a4 U 9KOJIOTMYeCKd 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

- BIIQZICHUE CHCTEeMOM XUMHUYECKHX 3HAHUI, KOTOpas BKIIOYAeT: OCHOBOIOJAraollne
NOHATHS (XMMHYECKHN 3JEMEHT, aToM, 3JCKTpOHHas 000JjoYKa atoma, S-, p-, O-3JIeKTpOHHBIC
opOHUTaIu aTOMOB, MOH, MOJIEKYyJa, BaJCHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb OKHUCIICHHUS,
XUMHYECKass CBs3b, MOJIb, MOJIIPHAsT Macca, MOJISIpHBIA 00BbeM, YIIEpOIHBIA  CKeJNeT,
(GyHKIMOHATBHAS TPYIIa, paguKal, H30Mepus, H30Mepbl, TOMOJOTHYECKUHA psl, TOMOJIOTH,
yIIAEBOJOPOIbI, KUCIOPOJ- U a30TCOJEpIKAIINe COEAWHEHHUs, OMOJIOTMYeCKd aKTHBHBIEC BEIIECTBA
(yrneBojpl, KHUpBL, O€NKH), MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHBIE
COCIMHEHUS, KpUCTalNIMYecKash pelnieTka, TUIMbl XUMUYECKHX peakuuid  (OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE, IK30-H SHIOTEPMHUYECKHE, PEAKIIM HOHHOTO 0OMEeHa), pacTBOP, JIEKTPOIUTHI,
HEIJIEKTPOJIUTBI, DBJEKTPOJUTUYECKAS] JTMCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKON peakluy, XMMUUECKOE PAaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHUS

OpraHu4YCCKUuX BCIICCTB AM. BYTJ'IepOBa, TCOpUA 3JICKTpOHI/ITI/I‘-ICCKOI>'I Juccouranuu,
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nepuoauueckuil 3akoH JI.MI. MenneneeBa, 3akOH  COXpaHEHMs  MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYCCKUU A3BIK XNMHU, (baKTOJIOFI/I‘IeCKI/IC CBCACHHUA O CBOfICTBaX, COCTaBC, MOJYUCHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BAXXHEHMITNX HEOPraHWYECKHX M OPraHMYeCKUX BEIIECTB B OBITY U

HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIOBCKA,

METalpeAMETHBIX:

- c(hOPMHPOBAHHOCTh YMCHHI BBISBIISITH XapaKTEPHBIC MPU3HAKH U B3aMMOCBSI3b M3YYCHHBIX
MOHATUN, TPUMEHSITh COOTBETCTBYIOIIME TIOHSATHUS TPU ONHCAHUM CTPOCHHUS U  CBOMWCTB
HEOPraHMYECKNX U OPraHMYECKUX BEIIECTB U UX MPEBPAIICHUN; BBISBIATh B3AUMOCBSI3b XUMUYECKUX
3HAHUH C MOHITHUSIMU U MIPEJICTABJICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- chOpMHUPOBAHHOCTh YMEHUW HCMOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKHX COCIUHEHUU
MEXIYHApOJHOTO COI03a TEOPETHYECKONM W TPUKIAJHOW XUMHH W TpPUBHAIbHBIC HA3BAHUS
BOXHEWININX BEMICCTB (PTWICH, alleTWJICH, TJIMIEpUH, (peHois, (opmanpaerun, ykKCycHas KHCIOTa,
TJIMIMH, YTapHBIA Ta3, YIIEKUCTBIN Ta3, aMMHUakK, raiieHas W3BECTh, HETalleHas HU3BECTb, MUThEBAs
co/Jla W JPYrux), COCTaBIATH (OPMYJIBI HEOPraHWYECKUX W OPraHWYECKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUH, OOBACHITH MX CMBICH; MOJATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOWMCTBA
BEILIECTB COOTBETCTBYIOLUIMMH SKCIIEPUMEHTAMH U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUI;

- cOpPMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIEKHOCTh W3YYEHHBIX HEOPraHMYECKUX
1 OPraHWYECKUX BEIIECTB K OINPEAENIEHHBIM KJaccaMm M IpylnrnaMm COEAWHEHUH, XapaKTepH30BaTh UX
COCTaB W BaXHEHIIME CBOICTBA; OMPENENATh BUABI XUMHUYECKHX CBSi3el (KOBaJIGHTHAs, HOHHas,
MeTaJin4yeckasi, BOJOPOJHAs), THUIBl KPUCTAUIMUECKUX PEIIeTOK BEIIECTB; KIACCU(PHUIMPOBATH
XUMUYECKUE PEaKLINH;

- BJAQJCHUE OCHOBHBIMM METOJIaMH HAY4YHOT'O IO3HAHUS BELIECTB M XUMHUYECKUX SIBIICHUU
(HabnrofeHue, u3MepeHne, SKCIIEPUMEHT, MOJICTUPOBAHUE);

- ¢(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PACUETHI IO XUMHUUYECKUM (POpPMYJIaM U YpaBHEHUAM
XMUMHUYECKUX PEAKIM C HCHOJIb30BaHHEM (U3NYECKHX BEIWYMH, XapaKTepU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaibHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA;
HCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUA I NPUHATHS PEUICHUN B KOHKPETHBIX KU3HEHHBIX

CUTYyalludX, CBA3aHHBIX C BEHICCTBAMHA U UX IIPUMCHCHHUECM

NpEeAMETHDBIX?

- C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IJIAaHUPOBATL W BBIINOJIHATH XUMHUYECKUMN SKCIICPUMCHT
(HpeBpa]J_ICHI/Iﬂ OpraHu4YCeCKUX BCHICCTB IPU HArpCBaHWH, IOJYYCHHUC OSTHIJICHA U HU3YUYCHUC CTO

CBOfICTB, KaUCCTBCHHBIC PCAKIIMN HA aJIbACTUIBI, KpaxMall, YKCYCHYIO KUCJIOTY; ACHATYpalusl OCIKOB



MIPY HArPEBAHHH, I[BETHBIC PEAKIIMH OCIIKOB; MPOBOIUTH PEAKIIMA HOHHOTO OOMEHA, OTIPEICNIATh CPELy
BOJIHBIX PAacTBOPOB, KA4eCTBEHHBIC peaKIWH Ha Cylbdar-, kapOoHAT- ¥ XJIOPHUA-aHUOHBI, HA KaTHOH
aMMOHHS;, pellaTh 3KCHepUMEHTalbHble 3a7auu 1o Temam "Metamel" u  "Hemeramnwl") B
COOTBETCTBUU C MPABWIIAMU TEXHUKH O€30TIACHOCTH MPU OOpaIeHUH C BEIIECTBAMH H JIA0OPATOPHBIM
000pyIOBaHUEM; MTPEICTABIIATH PE3YJIbTaThl XHMUYIECKOTO IKCTIICpUMEHTA B (hOpMe 3aluCH ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUi U (OPMYTUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

- cOPMHUPOBAHHOCTh YMEHUSI AHAJTU3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO, MOTy4aeMyr U3
Pa3HBIX UCTOYHUKOB (CpeACTB MaccoBOM nH(pOpMaInu, ceTb IHTEpHET U APYyrue);

- chOpMHUPOBAHHOCTh YMEHHH COOJIOaTh TPaBHJIA DKOJOTHYECKHA MEJIECO00pa3HOTO
MOBEJIEHUs B OBITY M TPYIOBOM JNEATEIHHOCTH B ILIEISIX COXPAHEHUSI CBOETO 370POBBS M OKPYKAIOIIEH
MPUPOJTHON CpEeJbl; YUYUTHIBATH OINMACHOCTH BO3JCHCTBUS Ha >KUBBIE OPTraHU3MBI OIPEACTIECHHBIX
BEIIIECTB, TOHUMAas CMBICTT TIOKAa3aTeNs MPeAeIbHON JOTYCTUMON KOHIICHTPAIIUH;

- Uil O0y4aromuxcsi C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3J0POBBS: CHOPMHPOBAHHOCTH
YMEHUS TPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX IMO3HAHMS BEHIECTB U XUMHUUYECKHUX
SIBJICHU;

- JUISL CIENBIX M CIa0OBHIAIINX OOYJarONIMXCs: CHOPMUPOBAHHOCTH YMEHHS HCIOJIB30BaTh

penbedHO TOUCUHYIO cucTeMy oO0o3HadeHui JI. bpains mis 3anucu XumMudeckux Gpopmyir.

1.6 Kosin4yecTBO 4acoB HA OCBOEHHE MPOrpaMMbl 00111e00pa3oBaTe/IbHON yueOHOMH

JAUCHHUIIIMHBI Xumus:

MakcumanbHas yueOHasi Harpy3ka oOydaromierocs — /2 4acoB, B TOM YHCJIC:

— o0s3aTenpHas ayquTOpHAs yueOHas Harpy3ka — /2 4acoB;
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2. CTpyKTYypa ¥ coiepKaHue y4eOHOH TUCHUILUINHBI XUMUS

1. OOmas u HeopraHuyeckast XUMHUs

1.1. OcHOBHBIEC OHSATHS U 3aKOHBI XUMUU

OcHoBHble mOHATHS xuMuu. BemectBo. AtoMm. Mosekyna. XUMHUYECKUM DSJIEMEHT.
Annorponus. [IpocTeie u cnoxkHbie BemecTBa. KauecTBEHHbI U KOJTMYECTBEHHBIN COCTaB BEIIECTB.
XuMudeckue 3Haku ¥ Gopmyibl. OTHOCHTENBHBIC aTOMHAsI M MOJIEKYJIsipHass Macchl. KonmuecTBo
BEILIECTBA.

OcHoBHble 3aKOHBI XUMHH. CTeXHMOMETpHsS. 3aKOH COXPAHEHHS MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOUM CTPYKTYphI. 3aKOH ABOTaJpO U CJIEJICTBHS U3 HETO.

Pacuernbie 3amaun Ha HaXOXKJIEHWE OTHOCHUTEIIBHOW MOJICKYJISIPHOW MacChl, OMpe/eTIeHIe
MacCOBOM JIOJIM XUMUYECKUX DJIEMEHTOB B CIIOKHOM BelllecTBe. JleMoHCTparnu

Mopenu aToMOB XUMHUYECKHUX JJIEMEHTOB.

Mogenu MOJEKYa TMPOCTBIX W CIOXHBIX BemiecTB (mapoctepxkHeBble u Crroapra—
bpurneba).

Komnnekiust mpoCThIX M CIIOXKHBIX BEIECTB.

HexoTopsie BeniecTBa KOIMYECTBOM 1 MOJIb.

Mogenb MoJisipHOTO 0OBEMA Ta308B.

Amnotponust pocdopa, Kucaopoaa, 0JIoBa.

[IpodunbHbie U TpodeccroHaNnbHO 3HAYUMBbIE JIEMEHTHI COJepaKaHUs. AJIOTPOI-

Hble MouUKaIuu yriepojaa (anmas, rpaduT), KUCIopoaa (KUCIopod, 030H), oJioBa (cepoe
u 6enoe 010B0). [loHsATHE O XUMUYECKON TEXHOJIOTUU, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTHH.

1.2. Tlepuomuueckuii 3akoH u llepuoanueckas cuUCTeMa XHMHUYECKHUX D3JIEMEHTOB
J.N.MenpeneeBa u CTpoeHUE aTOMa

[Tepuonnueckuii 3akon J.M.Menneneea. Otkpoitre I.M.Menneneessim [lepuoauueckoro
3akoHa. [lepuoanueckuii 3akon B hopmynuposke J[.M.Menneneesa.

[lepronuueckass TabnMIla XUMHUYECKHX JJIIEMEHTOB — Tpaduyeckoe oOToOpakeHue
Mepuoauveckoro 3akoHa. CTpykTypa MEepUOAMYECKON TaOMUIbl: MepHoibl (Majble W O0JblIne),
rpynmnsl (raaBHas U TOO0YHAs).

Crpoenue aroma u Ilepnonnueckuii 3akon J[.M.MenaeneeBa. AToM — ClOKHasl 4acTHIIA.
SAnpo (IpOTOHBI W HEUTPOHBI) M SJIEKTpOHHas oOojouka. M3otombl. CTpoeHHE >IEKTPOHHBIX
000JI04eK aTOMOB AJIEMEHTOB MaiblX Mepruo0B. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000I0YeK
aTOMOB 2JIEMEHTOB OOJIBIINX MEPUOAOB (IEPEXOTHBIX dNIeMeHTOB). [loHsTHE 00 OpOUTATISX. S-, p- U
d-opOutanu. DneKTpoHHBIE KOH(DUTYPAITUK ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemennast popmynupoBka llepuoamueckoro 3akoHa. 3Hadenuwe [lepmomndeckoro
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3akoHa ¥ lleproauyeckoit cucrtembl xuMuueckux iemMeHToB J[.M.MeneneeBa 11 pa3BUTHS HAYKU
Y IOHMMAaHUS XUMHUYECKON KapTUHBI MUpa.

JlemoHcTpanyu

Paznmansie popmsl [lepuoanaeckoil cucreMsl xumuieckux anemeHToB .M. Menneneesa.

Junamuueckue TaOIuIlbl st MOJEIpoBanus [leproauyeckoit CUCTEMBI.

DnexTpusaius Tejl U UX B3auMOIEHCTBHE.

JlaGopaTopHBI OMBIT

MonenupoBanue nocrpoenus llepnoanyueckoil TabIUIbl XUMUYECKUX DJIEMEHTOB.

[IpodunbHbie U npodeccuoHaTIbHO 3HAUMMBIE JIEMEHTHI COJEp)KaHus. PainoakTUBHOCTD.
Hcnonb3oBaHne pajiOAaKTUBHBIX HM30TONOB B TEXHUYECKUX LENSIX. PEHTreHOBCKOE M3IIydyeHue u
€ro HCIOJIb30BaHWE B TEXHMKE M MeauluHe. MoJenupoBaHME KakK METOJl MPOrHO3UPOBAHUS
CUTYaI[M1 Ha MPOU3BOJICTBE.

1.3. Ctpoenue BemecTBa

WNonnas xumuyeckas cBsizb. Katnonsl, ux obpazoBaHue U3 aTOMOB B pe3yjbTaTe Mpoliecca
OKHUCJICHHUSA. AHHMOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3ylbTaTe Mpoliecca BOCCTAHOBJICHUS.
HNoHHast cBA3b Kak CBS3b MEXKIy KaTHOHAMM W AaHHOHAMM 3a CUYET DJIEKTPOCTAaTHYECKOIO
nputskeHus. Kiaccudukanus MOHOB: 1O COCTaBy, 3HAKY 3apsAja, HAIMYMIO TMIPATHONW 00O0JIOUKH.
HNonnsie kpuctamummueckue pemeTkd. CBONWCTBA BEIIECTB C HOHHBIM THUIOM KPHUCTAJUIMYECKOM
PEIIETKH.

KoBaneHnTHast xuMudeckas cBsi3b. MexaHu3M oOpa3oBaHMs KOBAJIEHTHON CBsI3U (OOMEHHBIH
U JIOHOPHO-aKLENTOPHBIHM). DieKTpooTpuLaTenbHOCTh. KoBajeHTHbIE MOsspHas M HENoJspHas
cBsA3U. KpaTHOCTh KOBAJEHTHOM CBA3U. MOJIEKYJISIPHBIE M aTOMHBIE KPUCTAJLIMYECKHE PEIICTKH.
CBolicTBa BEILECTB € MOJIEKYISPHBIMU U ATOMHBIMH KPUCTAJUNINYECKMMH PELIETKAMHU.

Merannuueckas cBs3b. MeTtaiumueckas KpUCTAJUIMYECKas pelleTka W MeTauIndecKas
XUMHUeCKas cBsA3b. DU3nyeckre cBONCTBA METAILIOB.

ArperaTHble COCTOSIHUS BEILIECTB M BOJIOPOJHAs CBs3b. TBepaoe, )KMIKOE M razo00pazHoe
cocrosiHus BemlecTs. [lepexon BemecTsa n3 OQHOIO arperaTHOro COCTOSIHUSA B Apyroe. Bonopoanas
CBS3b.

Uuctele BemectBa U cMmecHu. Ilonstne o cmecu BemecTB. ['OMOreHHBIE M Ie€TEPOTECHHBIE
cmecu. CoctaB cmeceil: oObeMHas M MaccoBass J0JIM KOMIIOHEHTOB CMECH, MaccoBas [0
[IpUMecen.

Hucnepcuple cuctembl. [lonstue o aucnepcHoil cucreme. J[lucmepcHas ¢aza wu
aucriepcuonHas cpeaa. Knaccudukanus qucnepcHbix cucteM. [IoHATHE 0 KOJUIOWIHBIX CHCTEMaXx.
JleMmoHCcTpanuyu

Mopenb KpHCTaHHH‘{eCKOﬁ PCHICTKU XJIOpUIAa HATPUA.
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OO0pa3ibl MUHEPAJIOB C HIOHHOW KPUCTAJUTMUECKOH PEIIeTKON: KaabIUTa, TaTuTa.

Mojenu KpUCTaNIMYECKUX PEIIETOK «CYyXOTO JibJay (Win Hona), anmasa, rpaduta (Win
KBapia).

[TpuGops! HA KUAKUX KPHUCTAILIAX.

OO0pasipl pa3IMYHBIX AUCTIEPCHBIX CHUCTEM: AMYJIbCUM, CYCHEH3UM, a’dpOo30Jiel, Teleld u
30JIEH.

Koarymsanus.

Cunepesuc.

Oddext Tunnans.

JlaGopaTopHbI€ OTIBITHI

[IpuroroBnenue cycrneH3uu kapOoHaTa KajabIvs B BOJIE.

[Tony4yenue sMyabCUM MOTOPHOTO Macia.

O3HaKOMJIEHHE CO CBOMCTBAMH JUCIEPCHBIX CUCTEM.

[IpodunpHbIe 1 TPOPECCHOHATIEHO 3HAYNMBIE dJIEMEHTHI coiepkanus. [lomsip-

HOCTb CBSI3M M HOJApHOCTh Mojekyinbl. KonneHncamus. Tekydects. Bosronka.
Kpucranmmzanus. Cybmumanus 1 necyonuManus. AHoOMaauu (GU3HYeCKUX CBOMCTB BObI. JKuakue
KpucTauibl. MUHEpalIbl U TOPHBIE TOPOJABI KaK MPUPOIHBIE CMECH. DMYJIBCUU U CYCIIEH3UH. 30JIH
(B ToM uncne a3po3onn) u renu. Koarynsmus. Cunepesuc.

1.4. Boga. PacTBOpbI. DIEKTPOIUTHIECKAS AUCCOIIHALIHS

Bopa. PactBopsl. PactBOpenue. Boga kak pactBopurtesb. PacTBOpUMOCTH BEIIECTB.
Hacepiniennple, HEHACHIIIEHHBIE, MEPECHIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KHUJKOCTEH U TBEPbIX BEIIECTB OT Pa3INUHbIX (PAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELLIECTBA.

DNEKTpONUTHYECKAsT JUCCOLMALMA. DJIEKTPOJUThl U HEIIEKTPOUTHI. IJIEKTPOJIUTHYECKAS
aucconanus. MexaHu3Mbl 3JIEKTPOJIMTHYECKOM JTUCCOIMAlMU U BELIECTB C  Pa3jIu4yHbIMU
TUMIAMU XUMHYECKOM CBsA3U. ['mMaparupoBaHHblE W HETWApPATUpPOBaHHbIE UOHBL. (CTeneHb
ANEKTPOIUTHYECKON mucconmanuu. CuiibHble U crnadble 37eKTPOIUThl. OCHOBHBIE MOJOKEHUS
TEOPHUU IEKTPOIUTHUECKON nucconuanun. KucioTel, OCHOBaHUS U COJIM KAK 3JIEKTPOJIUTHI.

JeMoHcTpanyuun

PactBOopuMOCTb BelECTB B BOJE.

Cobupanue ra3oB METOJIOM BBITECHEHHS BO/IBI.

PactBopeHue B Bojie CEpHOM KMCIOTHI U COJIEH aMMOHHS.

OO0pas3ibl KpUCTAIIOTUIPATOB.

H3roroBieHue runcoBoi MoBsI3KU.

HcneiTanue PACTBOPOB JICKTPOJIUTOB U HEIJICKTPOJIMTOB HA IPCAMET NTUCCOUAIINH.
13



3aBUCUMOCTb  CTEMEHU DJICKTPOJUTUYECKOM AMCCOLMAIMU YKCYCHOM KHUCIOTBI  OT
pa3baBiieHHs pacTBOpa.

JIBU>KEeHME OKPAIICHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE.

[IpuroToBiieHHE KECTKOM BOJIBI M YCTPAHEHUE €€ KECTKOCTH.

HNoHutsl.

OO6pa3ipl MUHEPATIBHBIX BOJI PA3IMYHOTO Ha3HadYeHHs. [IpakTudeckoe 3aHsTHe

[IpuroroBnenue pacTBopa 3aJlaHHON KOHILICHTpAIUH.

[IpodunbHbie U MpodeccuoHaNbHO 3HAUUMBbIE 3JIEMEHTHI cojiepxkaHus. Pac-

TBOpPEHHE Kak (UBUKO-XUMUYECKUU Tporiecc. TemnoBbie 3(PQeKThl NMpuU pPacTBOPECHUU.
Kpucrannorunpatel. Pemienne 3aiad Ha MacCOBYIO JIOJIIO paCTBOPEHHOTO BemiecTBa. [Ipumenenue
BOJIbI B TEXHUYECKUX IeIsIX. JKECTKOCTh BOJBI U CIOCOOKI €€ yCTpaHeHusl. MuHepalibHbIe BOJIBI.

1.5. Knaccudukarnms HEOpraHM4eCKuX COCTMHEHUI U X CBOMCTBA

Kucnote u ux cBoiicTBa. KuCIOTHI Kak 37€KTPOJIUTHI, UX KIacCU(UKAITUS IO pa3-

JUYHBIM TPU3HAKaM. XHWMHUYECKHE CBOMCTBA KUCIOT B CBETE TEOPHUU DJICKTPOJIUTHUECKON
muccouuanuu. OcoOEHHOCTH B3aMMOJEMCTBHSI KOHIEHTPUPOBAHHON CEpHOW M a30THOM KHUCIOT ¢
MeTtaiaMu. OCHOBHBIE CTIOCOOBI MOJTY4EHUS! KUCIOTHI.

OcHoBanusi W uX cBoicTBa. OCHOBaHUS KakK »dJCKTPOJIUTHI, HUX KIACCH(PUKALMS T10
pa3IMYHBIM MpU3HaKaM. XUMHUYECKHUE CBOWCTBA OCHOBAHMI B CBETE TEOPUU DJIEKTPOJIUTUUECCKOU
nuccounanuu. PaznojkeHne HepacTBOPUMBIX B BOJi€ OCHOBaHUIl. OCHOBHBIE CIIOCOOBI MOJTY4YEHHUS
OCHOBaHMH.

Comu u ux coiictBa. Conu Kak 31eKTpoJuThl. COM CcpeaHue, KUCIbIE U OCHOBHBIE.
XHWMHUYECKHE CBOMCTBA COJICH B CBETE€ TEOPUU DICKTPOIMTHYECKOW guccoruanuu. CrocoOsl
MOJIYYEHUS COJICH.

I'maponus coneit.

Oxcunsl U ux cpoiictBa. ConeoOpasyronue U HecosiaeoOpasyrone okcujbl. OCHOBHBIE,
ampoTepHble M KHCIOTHBIE OKCHIbL. 3aBUCHMOCTb XapakTepa OKCHAAa OT CTEINEeHH OKHUCICHUS
oOpa3yrolero ero Merauia. XuMHYECKHUe CBOICTBa OKcuIoB. [losyueHne okcuaos.

JemoHcTpanuu

B3aumopeiicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMH.

I'openue docdopa u pacTBOpeHrEe MPOAYKTa TOPEHUS B BOJE.

[Tomyuenue u cBoiicTBa aM(pOTEpPHOTO TUAPOKCUA.

HeoOpaTtumsblit runponn3 kapOuaa Kanblus.

OOpaTUMBIii THAPOTU3 COJIEH Pa3IMIHOTO THUIIA.

JIaGopaTopHBIE OMBITHI

HcneiTanue PAaCTBOPOB KUCIIOT UHAUKATOPAMU.
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BzauMmopeiicTBue METa/IOB C KUCIIOTaMH.

BzauMmopeiicTBuE KUCIOT ¢ OKCHIAMU METaJIOB.

BzanmogeiicTBre KUCIOT C OCHOBAHUSIMHU.

BzanMmopaeiicTBHE KUCIOT C COJISIMHU.

HcnbiTanne pacTBOPOB LIENOYEN HHANKATOPAMM.

BzaumoaeiicTBHe €04 C COISIMU.

PaznosxeHue HepacTBOPUMBIX OCHOBAHHIA.

BzanmoaeiicTBHe colieii ¢ MeTaIaMu.

B3anmopericTBue cosieit Apyr ¢ Ipyrom.

I'maponus coiield pa3Iu4yHOroO THMA.

[IpodunsHbie 1 TpodecCHOHATEHO 3HAYUMBIE dJIEMEHTHI coaepkanust. [IpaBu-

na paz0aBlieHUs] CEPHOU KUCIOTHI. MCroap30BaHne CEpHON KUCIOTHI B TPOMBIIIEHHOCTH.
Enxue menounm, wX WCMONB30BaHWE B TMPOMBINUICHHOCTU. [amieHas W HeramieHash W3BECTh, WX
MIPUMEHEHHE B CTPOUTENbCTBE. [ UTIC U anebacTp, TUIICOBAHHUE.

[Tonsitue o pH pactBopa. Kucnornas, menoynas, HeUTpajibHasi cpefia paCTBOPOB.

1.6. Xumuueckue peakuuu

Knaccudukanus XxuMu4eckux peaknuii. Peakium coequHeHus, pas3JIoKeHHs, 3aMeIICHHS,
obmena. Karanutudeckume peakumu. OOpaTtumble W HEOOpaTHMbIe peakiuu. [ OMOTEHHBIC W
TEeTEPOreHHBIE PEAKIMU. DK30TEPMUUYECKHE M DHAOTEPMUYECKHE peakiuu. TermnoBoi 3ddext
XUMHUUYECKUX peakiui. TepMOXUMHUUECKHUE YPaBHEHUS.

OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE  peakuuu. CreneHb oOKuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccTaHOBUTEh M OKHCIICHHE. METOo 1 AIEKTPOHHOTO OanaHca JijIsi COCTaBJICHHS
YpaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

CKOpOCTh XUMHUYECKUX peakiuid. [loHsATHE 0 CKOPOCTH XMMUYECKUX peakinil. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKUX PEAKIHI OT pa3iuuHbIX (DAaKTOPOB: MPHUPOJABI PEarupyIOMINX BEIIECTB, MX
KOHIICHTPALIUU, TEMIIEPATYpPhl, IOBEPXHOCTU CONPUKOCHOBEHUS U UCIIOIB30BAHUS KaTAIIU3aTOPOB.

OOpaTuMoOCTh XUMHUYECKUX peakiuidi. OOpaTuMple ¥ HEOOpaTUMbIE PEaKIMH. XUMHUUYECKOE
PaBHOBECHE H CIIOCOOBI €r0 CMEIIEHUSI.

JeMoHcTpanyuun

[Tpumepbl HEOOPAaTUMBIX peaKlUd, UAYIIUX ¢ 00pa30BaHHUEM OCAJIKa, Ta3a UIH BOJIBI.

3aBUCHUMOCTbh CKOPOCTH PEAKIIMH OT MPUPObl PEATUPYIOIINX BEIIECTB.

BzaumopeiicTBue pacTBOpPOB CEpPHOM KHUCIOTHI C pacTBOpaMu THOCYIb(haTa HATpuUs
Pa3IMYHON KOHIIEHTPALIUKU U TEMIIEPATYPHI.

Mopenb KUITSIIEro Ciosl.

3aBUCHMOCTD CKOPOCTH XUMHUYECKOMN pCakiinn OT NPUCYTCTBUA KaTaJIlM3aTopa Ha NPpUMEPC
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paziioKeHUst EPOKCUAA BOJOPOa C TOMOIIBIO TUOKCH/Ia MapraHila U KaTajiasbl.

Monens anexkrpoausepa.

Mogeinb 3JIeKTPOIM3HON BaHHBI JUIs TIOJyYECHHUs AIIFOMUHHS.

Monenb K0JIOHHBI CUHTE3a aMMHakKa. JlJabopaTopHble ONBITHI

Peaxus 3amernieHust MeIu JKeJIe30M B paCTBOPE METHOTO KyIopoca.

Peaxiuu, naymue ¢ o6pazoBaHrueM 0CaKa, Ia3a Wi BOJIBI.

3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUSI COJITHOM KUCIOTHI C METAIIAMU OT UX TTPUPOJIBI.

3aBUCUMOCTb CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJISTHOM KUCIOTOM OT €€ KOHIICHTPAIIUH.

3aBHCHMOCTh CKOpOCTH B3aumojeiictBus okcuma wmeaud () ¢ cepHOit KuCIOTO#M OT
TeMIIEePaTypHI.

[IpodunpHbIe U TPOPECCHOHATIEHO 3HAYUMBIE 2JIEMEHTHI cojiep>kanust. [lons-

THE 00 IEKTPOM3E. DIEKTPOTIU3 PACIIIABOB. IJIEKTPOIIN3 PACTBOPOB. DIEKTPOTUTHIECKOE
MoJydeHHue  amoMuHUs. [IpakTHdyeckoe TNPUMEHEHHE  DJJEeKTpojm3a. | ambBaHOIUIACTHKA.
lNanpBanocTerus. PadhuHupoBaHre BETHBIX METAJUIOB.

Karanus. 'omorennsie 1 reTeporeHHbie KaTanu3atopsl. [Ipomotopsl. Karanmutuyeckue sbl.
HNuruburopsr.

[Ipon3BoCTBO aMMUaKa: CbIpbe, aNapaTypa, Hay4YHbIE IPUHIIMIIBL.

1.7. Metannsl 1 HEeMeTaIbl

Mertamipl. OCOOEHHOCTH CTPOCHHMsI aTOMOB M KpucramwioB. dusmyeckue CBOWMCTBa
MetaiioB. Krnaccudukanuss MeTauioB 1O pa3iMYHbIM IpH3HaKaM. XHMHYECKHE CBONCTBa
METAJUIOB. DJIEKTPOXUMUUYECKUIN Pl HAPSHKEHUA MEeTaJUIoB. MeTauioTepMusi.

OO6mue cnocobbl nomydenust meramuioB. Ilonstue o meramtypruu. [lupomerammyprus,
TUAPOMETAJUTYPrus U 3eKTpoMeTamutyprus. CruiaBbl YEpHbIE U IBETHBIE.

Hemeramnel. OcoOeHHOCTH cTpoeHHsl aToMoB. Hemeramibl — mpocThie BeLIECTBa.
3aBUCHUMOCTb CBOMCTB TJIOTEHOB OT UX MOJIOKEHUS B IEPUOANUECKON cucTteMe. OKUCIUTEIbHbIE U
BOCCTAHOBUTEIIbHBIE CBOWCTBA HEMETAJJIOB B 3aBUCHUMOCTM OT MX IIOJIOKEHUS B pALy
3NEKTPOOTPULATENBHOCTH.

JemoHcTpanuu

Komnekuust metanios.

BzaumoneiicTBue MeTamioB ¢ HemeTaulamMu (kene3a, IIMHKAa M allOMUHHUS C CEpOW,
ATIOMHUHHUS ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE JKelie3a B XJIope).

l'openue meramios.

AnroMuHOTEpMUSL.

Komnexuust Hemeramnos. ['openune HemeTamwios (cepol, Gocdopa, yris). BeirecHeHHE MeHee

AKTHUBHBIX T'aJIOTCHOB U3 paCTBOPOB UX coJeii 0oJiee aKTMBHBIMH IaJIOTCHAMH.
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Mogens NpOMBIIIIIEHHON YCTaHOBKM Ul IIPOM3BOJACTBA CEPHOM KHUCIOTBHL. Monens nedu
st oOkura wu3BecTHsKAa. KoOJUIeKIMM TpONYKIMHA CHIIMKATHOW TMPOMBIIIJICHHOCTH (CTEKIa,
dapdopa, pasHca, IEMEHTa Pa3TUIHBIX MapOK | Jp.).

JlaBopaTopHbIE OTIBITHI

3akasika ¥ OTIIyCK CTaJIH.

O3HakoOMJIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. PacrnoszHaBaHue pyn xeinesa.
[IpakTrnueckue 3aHATUA

[Tonyuenue, cobupanue u pacrio3HaBaHUE ra3oB.

Pemenue skcriepiMeHTaNbHBIX 33/a4.

[IpodunbHbie U npodeccrnoHabHO 3HaYMMBbIE 3JIEMEHTHI cojiepxkanus. Kop-

PO3Usl METAJUIOB: XUMUYECKAs! U AJIEKTPOXUMHUYECKAst. 3aBUCUMOCTb CKOPOCTU KOPPO3HU OT
yCIIOBUH OKpyXaroriei cpensl. Knaccudukaiuys KOppo3uu METAJIOB M0 Pa3IMYHBIM MPU3HAKAM.
CriocoObl 3alUThl METAJIOB OT KOPPO3UH.

[Ipou3BoCTBO UyryHa U CTaJH.

[Tonyuenue HemeTalIOB (PaKIMOHHOM TMEPEroHKOM >KHUIKOTO BO3AYyXa U AJIEKTPOJIU30M
PacTBOPOB WJIN PACILIABOB JIEKTPOIUTOB.

CunukatHasi IPOMBIIUIEHHOCTh. [IpOM3BOICTBO CEpHOM KUCIIOTHI.

2. Opranuyeckass XuMus

2.1. OcHOBHBIE TIOHATHSI OPraHMYECKOH XUMHMHM M TEOPHsl CTPOCHUS OPraHMYECKHX
COEIUHEHUN

IIpenmer opranudeckod xuMuu. IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue Beniecrsa. CpaBHEHNE OPraHUYECKUX BEIECTB C HEOPraHUYECKUMHM.

BanentHocTh. XuUMHUYECKOE CTPOCHHME KaK IOPAJOK COCAMHEHHsS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopuss crtpoenust oprannyeckux coeauHeHuid A.M.byrnepoBa. OCHOBHBIE ITOJIOKEHUS
TEOPUHU XMMHUUYECKOTrO CTpoeHus. M3omepus u uzomepbl. Xumudeckue GopMyIibl U MOJEIH MOJIEKYI
B OpPraHMYeCKON XUMHH.

Knaccugpukanus opranuueckux BeniecTB. Kiaccudukanus BewecTB IO  CTPOEHHIO
YIJIEPOJHOTO CKeJleTa M HaIW4yMio (QYHKIMOHAIbHBIX Tpynn. ['omosorm u romosorus. Hauama
HoMmeHkarypsl IUPAC.

Knaccupukanuss  peakumit B opraHMyeckod  xumuu. Peakuuu  mpucoeauHEHUs
(TuapupoBaHUs, TaJOr€HUPOBAHMS, THAPOTAIOTEHUPOBAHUS, THApaTaluu). Peakuun oTieruieHus
(meruppupoBaHus, AETUAPOTATIOrEHUPOBAHUS, IeTHIpaTalun). Peakiuu 3amerieHus.

Peakuuu nzomepusamuu. JleMoHcTpanun

Mogenu MOJICKYJ TOMOJIOTOB U U30MCPOB OPraHUICCKUX COCIMHEHUH.
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KauecTBeHHOE OOHapyXeHHE yIiiepojia, BOJOPOJA M XJIOpa B MOJCKYyJaX OpPraHUYEeCKHX
COEIMHEHU.

JIabopaToOpHBIi OTIBIT

H3roToBieHue Moaeneil MOJIEKYJI OPraHUYECKUX BEIIECTB.

[MpodunbHbie W TPOGECCHOHATBHO 3HAYMMBIC JJEMEHTH cojaepkanus. [loHsATHE O
cyOcTpate W peareHTe. Peaknmu OKHCICHHWSI W BOCCTAHOBJICHHMSI OPraHWYCCKUX  BEIIECTB.
CpaBHeHHE KIacCU(PHUKAIMKA COCIUHEHUH M KIacCU(PUKAIMHM pEeaKnuidi B HEOPraHWMYeCKOW |
OPraHU4eCKO XUMHUH.

2.2. YTJIeBOIOPOJIBI U UX IPUPOTHBIC UCTOYHUKU

AnkaHpl. AJNKaHBI: TOMOJIOTHYECKHMW psJi, H30MEpUs U HOMEHKIATypa ajKaHOB.
XUMHYECKHE CBOMCTBA ajKaHOB (MeTaHa, »JTaHa): TOpPEHHEe, 3aMelIeHHe, pa3JIoKCHHE,
neruapupoBanue. [[puMeHeHne aTkaHOB Ha OCHOBE CBOMCTB.

AJNKeHbl. OTuWJeH, €ro TojydeHHue (JACTUIPUPOBAHMEM OTaHa, JEMOJIMMEpH3aIen
nojmdTUIIeHa). ['oMoornYeckuid psifi, M30Mepusi, HOMEHKIIATypa aIKeHOB. XUMUYECKUE CBOMCTBA
STHJIEHA: TOpEHHe, KauyeCTBEHHbIe peakiuu (obecuBeynBaHWEe OpPOMHOM BOJABI M pacTBoOpa
MepMaHraHaTa Kajius), TuapaTaius, noaumepusamnus. [lpumenenue sTuieHa Ha OCHOBE CBOMCTB.

Huensl u xkayuyku. [loHsiTHE O AMeHaX Kak yriieBOJOPOJAax C ABYMs JBONHBIMHU CBS3SMHU.
CormnpsbKkeHHBIE TUEHBI. XWUMHYECKHE CBOWCTBa OyramueHa-1,3 u wu3ompeHa: oOecIBEYMBaHWC
OpOMHOM BOJBI U TIOJTUMEPHU3ANKs B KaydyKu. HaTypanbHbIN U CHHTETHYECKHE KayayKu. PesuHa.

Anxunbpl. AnerwineH. XUMHYECKHE CBOWCTBA alleTUJICHA: TOPEHHE, OOCCIIBEYMBAHUC
OpOMHOI BOJBI, NMPUCOECTUHEHHUI XJIOpoBoAOpoda u ruapaTtauus. [IpumeHeHue aneTwiieHa Ha
OCHOBE CBOMCTB. MexKi1accoBasi U30MEpHUs C alKaIueHaAMU.

Apenbl. benzon. Xwumudeckue CBOWCTBa O€H30Jla: TOpPEHHE, pEAKIUU 3aMelICHUs
(ranoreHupoBaHue, HUTpoBaHue). [[pumenenre 6eH3051a HAa OCHOBE CBOMCTB.

[IpupoaHbie HCTOYHUKH YTaeBOAOPOI0B. [Ipupoansblii ra3: cocraB, mpruMeHEHUE B Ka-

YecTBE TOIUIHBA.

Hedts. CoctaB u nepepadoTka nedru. [leperonka negru. Hedrenpoaykrsi.

JemoHcTpanuu

['openue metaHa, 3TUIIEHA, alleTUIICHA.

OTHollleHUE MeTaHa, YTUIICHA, alleTUJIeHa U OeH30J1a K pacTBOpaM IMepMaHraHaTa Kaius |
OpOMHOI BoJI€.

[Tonyuenue 3TUneHa peakuuen AeruapaTalii 3TaHoa, alleTHIIeHa — TUIPOIN30M KapOuaa
KaJIbLIMSL.

Pa3noxxenue kaydyka T1puW HarpeBaHWM, UCHbITAHUE TMPOAYKTOB pPAa3JOKEHUS Ha

HENPEENbHOCTD.
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Komnexkmust o6pasuoB Heptn u HedrenponykroB. Komnekuus «KameHHBIH yronbp wu
MIPOIYKIIHSI KOKCOXMMHUYECKOTO NPOU3BOACTBaY. JJabopaTopHbIE ONBITHI

O3HakoMIIeHHE ¢ KOJUIEKIIEeH 00pa3oB He(hTH U MPOIYKTOB €€ MepepadOTKH.

O3HaKoMJIEHHE € KOJIJIEKIMEN KaydyKOB U 00pa3LaMu U3JIeNUN U3 PE3UHBIL.

[IpodunbHbIe U TpoheccHoHaTBFHO 3HAYMMBIE dJIEMEHTHI coiep kanust. [Ipa-

Buio B.B.MapxoBuukoBa. Knaccudukanuss u HazHaueHue kay4dykoB. Kiaccuduxanus u
Ha3HauyeHUe pe3uH. BynkaHuzauus kaydyka.

[Tonyyenue aneruiaeHa MNHUPOIM30M METaHAa ©  KapOWAHBIM criocoOom. Peakrus
noJiMMepu3aluy  BUHWIXJIOpUAa. [lonMBUHMIXIIOpUA U €ro npuMeHeHue. Tpumepusanus
arieTusieHa B OEH3071.

[TonsiTne 06 3kcTpakuuu. BoccraHoBeHnE HUTPOOEH30J1a B aHWIMH. [ OMosIorndeckuil psaj
apenoB. Tonyon. HurpoBanue Tosyona. Tpotui.

OcHOBHBIE HaIIpaBJIEHUS TPOMBITIICHHON MepepaboTKH MPUPOTHOTO Ta3a.

[TonyTHsIi HedTAHOI Ta3, ero nepepadboTka.

[Ipouiecchl MpOMBIIIIEHHON MepepaboTKu HETU: KPEKUHT, pUPOPMUHT. OKTaHOBOE YHUCIIO
OEH3MHOB M LIETAHOBOE YUCIIO ANU3EIBHOTO TOIIUBA.

Kokcoxumuueckoe Npou3BOJACTBO U €r0 MPOTYKIHS.

2.3. Kucnopocoaepxariyie OpraHuuecKie coeTuHEHUS

Crmuptel.  Ilomydenue 9dTaHosa OpOKEHHMEM TJIIOKO3bI W THIApaTalluedl  dTUJIeHa.
I'mapokcuiibHas rpynna kak ¢(yHkuuoHainbHas. [IoHATHE O MpenesbHBIX OJAHOATOMHBIX CIUpPTaX.
XUMHUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJECHCTBUE C HATPUEM, 0Opa30BaHUE MPOCTHIX M CIOMKHBIX
3(pUpOB, OKUCIIEHHE B aiplerui. lIpumMeHeHue 3TaHONAa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
MOCJIE/ICTBUSA JUIsl OPraHW3Ma YeJI0BEKa U MPeAyNpexICHHE.

I'munepuH kak npeAcTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOT0AaTOMHBIE CIUPTHI. [IpuMeHeHue rimepuHa.

®enosi. Pusnyeckue M XUMUYECKHE cBOHCTBa (eHosa. B3auMHOe BiMsHUE aTOMOB B
MoJieKyJe (heHoJa: B3aMMOAEHCTBUE C TMAPOKCHUIOM HATpUs U a30THOM kucioTol. IIpuMenenue
(eHos1a Ha OCHOBE CBOMCTB.

Anpneruapl. Ilonstue 00 anpaerupax. AJbAerujaHas rpynna Kak (QyHKIMOHAJIbHAS.
dopmanbIeru U €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYIOIINK cnupT. [losydeHue ampaerngoB OKUCICHMEM COOTBETCTBYIOIIMX CIHPTOB.
ITpumenenue popmaliberiuia Ha OCHOBE €0 CBOMCTB.

KapOonoBbie kucnotsl. ITonstue o kapOoHOBBIX kucioTax. KapOokcuibHas rpymnma Kak
¢byHkumoHanbHas. ['OMOJOrMYecKHid psJi TpeneNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

HOJ'IyIIeHI/IC Kap6OHOBLIX KHCIIOT OKHCJICHHEM allbASTUA0B. XUMHUYSCKUE CBOMCTBA chyCHOﬁ
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KHCJIOTBI: O0IIME CBOMCTBA C MUHEPAIBHBIMU KUCIOTaMH U peakius srepudukanuu. [Ilpumenenne
YKCYCHOM KHCIIOTBI HA OCHOBE CBOMCTB. BbIcIne :KUPHBIE KUCIOTHI HA IPUMEPE NAIbMUTHHOBOU U
CTE€apUHOBOM.

Cnoxnble 3¢upel 1 kupbl. [lomydeHue CII0XKHBIX S(QHPOB peakuueil srepudukanuu.
CnoxHnble 3¢upbl B IpUpoe, NX 3HaueHue. [[puMenenune cioKHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKuper kak cnoxseie 3upsl. Krnaccudukanums xupoB. XUMHUYECKHE CBONCTBA YKHPOB:
TUPOJIU3 U TUAPUPOBAHUE KUAKUX KUPOB. [[prMeHeHune ;xupoB Ha OCHOBE CBOKCTB. MbLia.

VYrneBoapl. YrieBoabl, UX KiIaccupuKanus: MOHOcaxapuibl (TIOKo3a, (PYyKTO3a),
Jcaxapu/ibl (caxaposa) U moJicaxapuabl (Kpaxmall U LeI0103a).

I'moko3a — BemeCTBO € JABOMCTBEHHOM (yHKIMEH — ampAETUAOCHUPT. XUMHYECKHE
CBOMCTBA IIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIIMPTOBOE
Opoxenue. [IppumeHeHne TIIIOKO3bI HA OCHOBE CBOWCTB.

3HayeHue YIJIEBOJOB B JKMBOW MPUPOJAE W JKU3HU uesoBeka. [loHsATHE O peakimusax
MTOJIMKOHACHCAIIMHU Y THIPOJIM3a HAa IPUMEPE B3aUMOIIPEBPAILICHUI: TIIFOK03a <> MOJNCaXapu/I.
JlemoHCcTpamu

Oxucnenue cnupTa B albIerul.

KauecTBeHHBIE peaKIM¥ HA MHOIOATOMHBIE CITUPTBI.

PactBoprMocCTh (peHoIa B Boie TpU OOBIYHOM TeMIepaType U HarpeBaHUMU.

KadecTBeHHbIE peakiy Ha (eHOJI.

Peakius cepeOpsiHOTO 3epKaja aabJeru0B U IIFOKO3BI.

OKuCIIeHHE allbJICTUJIOB U TIIIOKO3bI B KUCIOTY ¢ momomipto ruapokcuna memu (11).
KavectBenHas peakuus Ha kpaxmai. Komnekius a¢pupHbix macen. JIabopaTopHble OIBITHI

PactBopeHue rimieprHa B BoJe ¥ B3auMojeiictue ¢ ruapokcunom meau (11).

CBoICTBa YKCYCHOM KUCIIOTBI, OOIIME CO CBOMCTBAMHU MUHEPAIbHBIX KUCIIOT.

JloKka3aTesnbCTBO HEMPEAEIBHOTO XapaKTepa KUIKOT0 XKHpa.

B3anMoieticTBre IIFOKO3BI U caxapo3bl ¢ rugpokcuaom meau (I1).

KauecTBeHHas peakuus Ha Kpaxmadl.

[Ipo¢unbHele 1 TpodecCHOHATLHO 3HAaYUMBIE 3JIEMEHTHI CoJepKaHus. MeTuio-

BBIM CIIUPT U €r0 UCIIOJIb30BAHUE B KAYECTBE XUMHUUYECKOTO ChIpbA. TOKCHYHOCTh METAHOJIA
U TIpaBUJIa TEXHUKH 0€30MaCHOCTH NMpH paboTe ¢ HUM. DTUJICHIVIUKOJIb M €r0 IPUMEHEHUE.

TOKCHYHOCTD STUIICHIJIMKOJIS U TPaBUJIa TEXHUKH 0€3011acHOCTH IpH paboTe C HUM.

[Tomy4yeHnue deHona u3 NpoayKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OeH3011a.

[onmukonnencauuss Gopmanbaeruga ¢ GperosioM B (HheHoJ0HOpMaNbACTUIHYIO CMOJTY.
Aneranpaerun. [londarue o ketoHax Ha npuMepe aleToHa. [IpuMeHeHne aleToHa B TEXHUKE U

IIPOMBIILIJIEHHOCTH.
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MHuoroo0pa3ue kKapOOHOBBIX KHCIIOT (IIIaBEJIEBOI KUCIOTHI KaK IByXOCHOBHOM, aKPHIIOBOM

KHCJIOTHI KaK HeMpeIenbHOM, OEH30HHON KUCIOTHI KaK apOMaTHYECKOH).

[TnenkooOpa3yronue Macina. 3aMeHa JKUPOB B TEXHUKE HEMHUIICBBIM  CBHIPHEM.

CuHTEeTHYECKHE MOIOIIIUE CPEJICTBA.

MonouHokucnoe OpoxeHue rioko3sl. Kuciomonounsie npoaykrel. CUI0COBaHUE KOPMOB.

Hutposanue nemnonossl. [Tupokcunus.

[IpumepHnbie TeMBbl pedepaToB, (JOKIAI0B, COOOMICHNN ), THANBUAYAIbHBIX TPOEKTOB:

1.

P®.

217.

buoTtexHonorus u reHHas uHxeHepus — TexHosioruun XXI| Beka.
HanoTexHosiorus kak NpUOPUTETHOE HANPABJIEHUE PA3BUTHS HAyKU M MPOU3BOJCTBA B

CoBpeMeHHbBIe METO/IbI 00e33apakuBaHUs BOIBI.

Kuznb u nestenbHocThb [. . Menneneera.

«IleproauyeckomMy 3aKoHY OyayIee He TPO3UT Pa3PYIICHUEM. ..
Cunres 114-ro anemeHnTa — TpuyM@ pocCUMCKUX (HU3UKOB-SIEPIINKOB.
H3oTonsl Bogopoaa.

Hcnons3oBanne pagroaKTUBHBIX H30TOMIOB B TEXHUUECKHX TIEIISIX.
PeHTreHoBCcKO€ M3IIydeHHE U €T0 MCTIOIb30BAHNE B TEXHUKE U METUITUHE.
[Tma3ma — geTBepTOE COCTOSIHUE BEIIECTRA.

AMopdHBIE BeIeCTBa B IPUPOJC, TEXHUKE, OBITY.

PacTtBOpHBI BOKpyT Hac. TUIbl pacTBOPOB.

Bopa kak peareHT u cpeia 11l XUMUYECKOTO Tpoiiecca

MHorosmkuii KapOOHAT KaIbIUs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.
BupryanpHOoe MOaETMpOBaHUE XUMUYECKUX MPOIIECCOB.

DIEKTPOJIN3 PACTBOPOB JEKTPOJIUTOB.

DIIEKTPOIN3 PACIIABOB JICKTPOJIUTOB.

Ponb MeTamioB B HICTOPUHN YEIIOBEUECKON ITMBHIIA3AIINH.

Koppo3sus MeTamioB u ciocoObl 3alIUTHl OT KOPPO3HUH.

WNuepTHBIC nin 6J1aropoHBIC Ta3bl.

Posxparoriye coju — rajJoreHsl.

Hcropust mBEICKON CIUYKH.

Hcropust BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKOW XUMHH.

Kusnb u nedarensHocts A. M. bytiieposa.

CoBpeMeHHBIC TTPEJICTABIICHUS O TECOPUU XUMHUECKOTO CTPOCHHUSI.
DKOJOTUYECKHE aCIIEKThl UCIOIB30BaHUS YTIIEBOJOPOIHOTO ChIPbSL.
DKOHOMMYECKHE aCMEKThl MEXKAYHAPOJHOIO COTPYIHUYECTBA IO HCIOJIb30BAHUIO

YTIIEBOAOPOIHOTO CBHIPbS.

28.

HcTtopust OTKpBITUS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOXKIeHUH B PD

21



2.1 O0bem o0meoOpa3oBaTeJbLHONH YYeOHOH AUCUMIIMHBI XMMHUS U BHIbI y4eOHOI

padoThI

Bun yae6HOM paboOThI O6bem yacoB
MakcumanbHasi yueOHasi Harpy3Ka 72
AyIUTOpPHBIE 3aHATHS, BCETO 72
B TOM YHCIIE:
JCKITUU 36
npaktudeckue 3ausaTust (113) 36
CamocrosiTesibHast paboTa, Bcero -
By npome:xyTo4HON aTTecTalyy 3a4€T ¢ OLCHKON 2 cemecTp
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2.2. TemaTHYeCKHUil IJIaH U co/iep:KaHHe 00111€00Pa30BaATEIbHON y4eOHOW AUCHUIIMHBI

Xumus

HaumeHoBaHue Coaepikanue yueOHOro MaTepuaJa, O0bem | Yposenb
pa3aesioB U TeM JIa0opaToOpHbIE U MPaKTHYeCcKUue padoThl, YacoB | OCBOEHH
caMocTosiTe/IbHasi padoTa o0y4aromuxcs
1 2 3 4
Paznen 1 OO0mas u HeopraHu4eckas XuMusi
1. llpeamer u 3amaun XuMuu. MecTo XUMUU B 2 1
psny GyHIaMEHTAIBHBIX HAYK.
BBenenue IIpakTnueckas padora 2 1
OCHOBHBIC XUMHUYECKUE 3aKOHBI U TIOHATHS
CoBpemMeHHasi KBaHTOBO-MEXaHHUYECKasi Teopus 2 1
Tema 1.1 CTPOEHUS aToMa.
KBanToBoO-
MeXaHUJecKast
TEOPHS CTPOCHHS
aToma
[Teproanueckuii 3aKOH ¥ IEPUOAUYECKAs CUCTEMA 1 1
anemenToB JI.W. Menaeneera.
Tema 1.2. IpakTuyeckas paGora 2 2
3 .. CocTaBneHHe HSJIEKTPOHHBIX M AJIEKTPOHHO-
MenpgesieeBa rpadudeckux GopMysT aTOMOB JIEMEHTOB
XuMuyeckasi CBsi3b. THUIIBI XUMUYECKHUX CBSI3EH. 2 1-2
CaolicTBa ¥ mapamMeTpbl
Tema 1.3. IIpakTnyeckasi paéora 2 3
XumMuveckas KommnbprorepHoe  MoaenupoBaHHE TIO  TEMeE
CBSI3b XUMHYECKas CBsI3b. TecTupoBaHue
Knaccudukanus u HOMEHKJIaTypa 1 1-2
HEOPraHMYEeCKUX  coeluHeHui. ['eHeTnueckas
CBSI3b MEX]y KJJaCCAaMU HEOPTraHHUYECKUX
Tema 1.4. COEMHEHU N
Kuaaccest IpakTuyeckasi padora 2 1-2
HEOPraHM4YeCcKHuX | XuMUYEeCKHEe CBOWCTBA OKCHIbI, THUIPOKCHJIBI,
coequHeHuit KHCJIOTHI, COJIN
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[TonsiTue 0 XUMHYECKON peaKLunu.
Knaccudukarus XUMHYECKUX  PEaKIui B
OPraHUYeCKON U HEOPraHUYECKON XUMUHU

Peakiium  oOMmeHa.  ANTOPUTM  COCTaBIICHHS 1-2
MOJIEKYJISIPHBIX u HMOHHO-MOJIEKYJISIPHBIX
ypaBHeHU# «Peakiuu ooMeHay
I[IpakTHyeckas padora 1-2
Tema 1.5. Ornpezenenue TUIa XUMUYECKON peakiuu
Tumnbr OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu 1-2
XHMHYECKHX (OBP). Anroput™m cocrasienust OBP
peakuui IpakTnueckas padora
«Bnustaue cpenpl Ha mpoTekanre OB mporieccos. 1-2
TectupoBanue
PacTBopbl: Kaccudukaiys, 3HaUeHUE 1
IIpakTnueckas padora
Tema 1.6. CriocoObl BbIpayKE€HUS! KOHIIEHTPALIUK PacTBOPOB 2
PacTBOpBI
CKOpPOCTh TOMOTE€HHBIX XUMHUUYECKUX PEaKIUU. 1-2
@akTopbl, BIUSIONIAE HA CKOPOCTh XUMHUYECKOU
Tema 1.7. peaknuu. 3akoH jaeicTBus Macc ['ympOepra u
Xumuveckas Baare
KHHETHKA U IIpakTHyeckasi padora 1-2
paBHOBecHe O6parumocTh XuMHYeCcKuX peakmuii. [lonsTue o
XMMHYECKOM  paBHOBecud.  (mpunuun  Jle-
[[Tarenwe-bpayna) TectupoBanue
OO0mas xapakTepucTHKa METANIOB U HEMETAIIJIOB 1-2
Ha OCHOBaHUM moJIoKeHUusT B Ilepuoauueckoit
cucteme anemenToB .M. Menneneesa u
Tema 1.8. CTPOEHUS aTOMOB.
XuMHYecKue 1-2

XUMHUYECKHE CBOMCTBA HEMETAJLIIOB
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CBOMCTBA XUMHUYECKue CBOICTBA METAJIOB u 1-2
METAJLIOB H AIEKTPOXUMUUYECKHE CBOMCTBA METAILJIOB
yiekTtpoxumuyec | [IpakTuyeckoe 3ansiTue 3
KHe CBOliCTBa «Onpenenenue I/C ralbBaHUYECKOTO JIEMEHTA
METAJJIOB
Paznen 2. Opranuyeckasi XuMust
Brenenue B OpPraHuvyecKyro XUMHIO. 1
OcobenHoctu HOBE/ICHUS yriepoja B
OPraHUYECKUX COCTUHECHUSIX.
OcCHOBHBIE  TIOJIO)KEHHMSI ~ TEOPHUS  CTPOCHUS
OpraHWYeCKUX COeIMHEHMM byTneposa. 1-2
Knaccudukanusi, HOMEHKIaTypa OpPraHMYECKUX
COEIMHEHU I
Tema 2.1. IIpakTuyeckoe 3ansitue. ['oMosoruueckue 1-2
psanbl.CocTaBieHHE CTPYKTYPHBIX bopmyn
Tomosorn n YTIIEBOIOPOJIOB M UX TIPOU3BOIHBIX.
H30MepbI I —q 17
pakTHuyeckoe 3aHATHe. SIBICHHE HW30MEpHUH.
Bunagsi. CocraBiieHne M30MEpPOB.
OO6miee mpeacTaBieHre 00 alkaHaX, AJIKEHaX, 1
AIKWHAX, aJlKaJIieHaXx.
IIpakTHYeckoe 3aHsATHE 1-2
Tema 2.2, XUMHYECKHEe  CBOWMCTBA  QJIKaHOB,  aJIKCHOB,
AIKWHOB U aJKaJueHaXx.
O6masn ApomaTtudeckue yraeBogopoasl. OcoOeHHOCTH 1-2
XapaKTepUCTHKA CTPOCHHA, CBOICTBaA
VB IIpakTHYeckoe 3aHATHE 1-2

[IpupoaHble HCTOUHUKH YTIIEBOJIOPOIOB
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[IpousBoaubie yraeBoaopoasl. Kiaccudukarms. 2 1-2
OOmee  mpeacraBieHMe O COHpPTax |
Kap6OHI/IHBHBIX COCAUHCHUAX, NU30MCEPH,

HOMEHKJIATypa.
Tema 2.3.
O6miee npencraBieHre 0 KapOOHOBBIX KHCIIOTaX. 2 1-2
OGmast u30Mepusi, HoMeHkaTypa. O6iacTu NnpUMEHEHUs
xapakrepucruka | OOmiee mpencraBieHue 0 KapOOHOBBIX KHCIOTaX. 2 1-2
I1IYB A30Mepus, HOMEHKIIaTypa. XUMHYECKHE

CBOMCTBa. XUMHUYECKHE CBOMCTBa KapOOHOBBIX
kucaotT. O61acTy NpUMEHEHUS

O6miee mpencraBiieHne 00 aMUHAX. XUMUUYECKHE 2 1-2
cBoiicTBa aMuHOB O0IaCTH IPUMEHEHUS

O6mee mnpencraBieHne o0 aMHHOKHCIOTAX, 2 1-2
Oenkax, xxupax. O01acTv IpUMEHEHHUS

I[IpakTHYeckoe 3aHATHE. 2 1-2
XUMHYECKHE CBOMCTBaA MPOU3BOJHBIX

yTJI€BOI0OPOIOB.

IIpakTHyeckoe 3aHsiTHE 2 3
UNnentuduxanus YB

IIpakTHyeckoe 3aHsiTHE 2 3

Unentuduxanus [TYB

Bcero: 72

s xapakmepucmuxu yposHst 0CB0eHUsL YYeOHO20 MANEPUANA UCHONLIYIOMCSL Clledyiouue 0D03HAUEHUSL:

1. osnaxomumenvhwlil (Y3nasarnue paree U3y4eHHbIX 00bLEKMOos, C8OUCMS);

2. penpoOyKmusHblil (8bINOJHEHUE 0ESTMENbHOCIU NO 00PA3YY, UHCMPYKYUU WU OO PYKOBOOCMEOM)

3. npodyKkmueHblil (NIAHUPOBAHUE U CAMOCHOAMENbHOE GbINOIHEHUEe OesIMEeNbHOCU, PeuieHIe NPOOIeMHbIX
3a0au)

2.3 O0Opa3oBaTejibHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH NMPOBEIeHNH aAyIMTOPHbIX
3aHATHI

B cootBerctBum ¢ tpedboBanusMu OI'OC CIIO no cnenmanpHoctn 38.02.07 bankoBckoe
JIETI0 peanu3anys KOMIIETEGHTHOCTHOTO TIOAXOJa JOJDKHA TIIpEeayCMaTpUBaTh IIUPOKOE
UCIIOJb30BaHUE B Y4eOHOM TNpOIECCE AKTHUBHBIX M WHTCPAKTHUBHBIX (JOPM TPOBEICHHS 3aHSATUN
(KOMITBIOTEPHBIX CUMYJISLIUN, JEIOBBIX W POJIEBBIX WUIp, pPa300p KOHKPETHBIX CHTYaIlHii,
MICUXOJIOTUYECKAE W WHBIC TPCHUHTH U T.JI.) B COUYCTAHWU C BHEAYJAMTOPHOUW pabOTO¥ C IIEIbIO
(dbopMHUpOBaHUS U PA3BUTUS TPEOYEMbIX KOMIETEHIINMA

oOyuaronuxcs.
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Bupl 00pazoBaTenbHBIX TEXHOJIOTHA.

OO6pazoBarenbHas TEXHOJIOTUS — 3TO COBOKYITHOCTh HAYYHO U MPAKTHUYECKH 0O0CHOBAHHBIX
METOJIOB, M MHCTPYMEHTOB [UIS JOCTIKEHHMS 3alUIaHUPOBAHHBIX peE3yabTaToB B 00JacTu
oOpa3zoBanus. [lpuMeHeHHE KOHKPETHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B y4eOHOM Tpoiiecce
ompenensercs crnenupuKor y4eOHOW AEATeNbHOCTH, €€ WH(POPMAIMOHHO-PECYPCHOW OCHOBBI U
BUJIOB Y4€OHOI pabOTHI.

1. Tpanuuuonusle oOpa3oBaTe/bHbIE TEXHOJOTUU OPUEHTUPYIOTCSI Ha OpraHU3allio
00pa30BaTeNILHOTO MpOoLiecca, MPEANOaraollyo MpsIMY0 TPAHCISIIUIO 3HAHUH OT MpernojaBaTesis
K CTYACHTY (MPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX METO/I0B O0yUEHH).
VYyeOHast AeATEeIbHOCTh CTYJIEHTa HOCUT B TaKMX YCJIOBHSX, Kak IpPaBWIO, PENpOTYKTHUBHBIN
Xapakrep.

[Ipumepsl popm y4eOHBIX 3aHATUN C HUCHOJIH30BAHUEM TPATUIMOHHBIX TEXHOJOTHI:

Jlexusi — mocenoBaTeNbHOE U3NI0KEHUE MaTepualia B AUCHUIIIMHAPHOM JIOTHKeE,
OCYILIECTBIISIEMOE MTPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBaMU (MOHOJIOT TIPETOaBaTes).

CemuHap — Oecena mpernojaBaTelis U CTYJIEHTOB, 0OCYXJIEHHE 3apaHee MOATOTOBIECHHBIX
COOOLICHUH, MPOEKTOB MO KaXXIOMYy BOINpPOCY IUIaHA 3aHATHA C €OUHBIM JJIs BCEX IEpeYHEeM
PEKOMEHTyeMO# 00s3aTEIbHON U JOTIOTHUTEILHON JTUTEPATYPHI.

[IpakTHdeckoe 3aHATHE — 3aHATHE, MOCBAILIEHHOE OCBOCHHIO KOHKDETHBIX YMECHHMHU U
HABBIKOB I10 IIPEI0KEHHOMY aJITOPUTMY.

2. Texnonoruu mnpoOieMHOro oOydyeHHs — OpraHusanus 00pa30BaTENbHOrO Ipolecca,
KOTOpasi MpeAIoJaraeT NoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, co3aHue 20 yueOHbIX MPOOJIEMHBIX
CUTYyalUH IJIs CTUMYJIMPOBAaHUE AKTUBHOW IIO3HABATEILHON IEATEIIBHOCTH CTYIEHTOB.

IIpumepsl (opM y4deOHBIX 3aHATHH C MCIONB30BAaHUEM TEXHOJIOIMH  MPOOJIEMHOTO
00y4eHMS:

[IpakTnyeckoe 3aHsATHE B (QOopMe NpPaKTUKyMa — OpraHusalnus ydeOHOH paboThl,
HampaBjeHHAs Ha peLIeHue KOMIUIEKCHOM y4eOHO-Io3HaBaTeIbHOM 3amauu, TpeOyroumei ot
CTYICHTA IPUMEHEHMSI KAK HAYYHO-TEOPETUUECKUX 3HAHU, TaK U IPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOTHMM — OpraHu3alus 00pa3oBaTelIbHOIO Ipoliecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMHU MOJIENIEH TOBEAECHUS B PaMKaX MIPEII0KEHHBIX CLICHAPHBIX YCIOBHI.

ITpumeps! popM ydeOHBIX 3aHATUH C UCTIOIB30BAHHEM UTPOBBIX TEXHOJIOTHUH:

JlenoBast urpa — MOJEIMPOBAHME PA3IMYHBIX CUTYalMi, CBA3aHHBIX C BBIPAOOTKOH M
IPUHATHEM COBMECTHBIX DELICHHH, 0OCYXJIEHHEM BOIPOCOB B PEXKUME MO3TOBOrO HITypMa,
PEKOHCTPYKIMEH (QyHKIIMOHAILHOTO B3aUMOJICHCTBUS B KOJIJICKTHBE U T.I1.

4. TexHOJOTMM MPOEKTHOro OOy4YeHuss — OpraHuzanus o0pa3oBaTENBHOTO Ipoliecca B

COOTBCTCTBUU C AJITOPUTMOM IO3TAIIHOT'O PCHICHUSA HpO6J’ICMHOI>i 3aJa4 WJIH BBIIIOJTHCHUA
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yuebHoro 3amanus. [IpoekT mpeamosaraeT COBMECTHYIO y4eOHO-TIO3HABATEIBbHYIO NESTEIbHOCTh
TpYIIbl CTYJACHTOB, HAaNpPaBICHHYIO Ha BBHIPAOOTKY KOHIENIMM, YCTaHOBJICHHE IIeJed W 3anad,
(GOpMYIHUPOBKY OXHIAEMBIX pE3yIbTaTOB, OMNpPEACICHUE IPHHLIUIOB M METOJUK pEIIeHHUs
MOCTaBJICHHBIX 3a/1a4, IUITAHKPOBAHUE X0J1a pabOThI, IOUCK JOCTYITHBIX U ONTUMAILHBIX PECYPCOB,
MOATANHYIO peaJU3alUIo IJJaHa padoThl, MPE3EHTALMIO PE3YJIbTaTOB pabOThl, UX OCMBICICHUE U
peduiekcuro.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTYypa MPpUOMIDKEeHa K popMaTy HAydHOTO UCCIIEOBaHUS
(10Ka3aTenbCTBO AKTYaJbHOCTH TEMBI, ONpPENEICHUE HaydHOW HpoOsieMbl, MpeaMeTra U 0ObeKTa
HCCIIEIOBAHMs, IejJer M 3a7ay, METOJ0B, MCTOYHMKOB, BBIABM)KEHHE THUIIOTE3LI, 0000IIeHHE
Pe3yJIbTaTOB, BHIBOJIbI, 0003HAUEHNE HOBBIX NTPOOJIEM).

TBopueckuil NpPOeKT, Kak MpaBUJIO, HE HMEET JAeTalbHO NPOpabOTaHHON CTPYKTYpHI;
yueOHO-TI03HaBaTeNbHAas AESITENIbHOCTD CTY/IEHTOB OCYIIECTBIISIETCS B paMKaX paMOYHOTO 3aJlaHus,
MOJAYUHSSACH JIOTUKE U MHTEpPEcaM YYaCTHHUKOB INPOEKTa, KaHPYy KOHEYHOro pe3ynbTara (rasera,
¢buibM, pa3gHUK U T.11.).

5. MHTepakTHBHBIE TEXHOJIOTUM — OpraHM3alus 00pa30oBaTEIbHOrO Mpolecca, KOoTopas
MIpPeNIoaracT akTUBHOE M HEJIMHEHHOE B3aMMOJICHCTBUE BCEX YYACTHHUKOB, JOCTH)KEHHE HA ITOM
OCHOBE JIMYHOCTHO 3HAYMMOIrO JJIs HHUX 0Opa3zoBaTelbHOro pesynbrata. Hapsgy co
CHEIHATM3UPOBAHHBIMU TEXHOJOTUSMU TaKOTO POja MPUHIUI WHTEPAKTUBHOCTHU MPOCIEKHUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. MIHTEepaKTUBHOCTH MOJpa3yMeBaeT
CyOBbEeKT-CyObEKTHbIE OTHOIIEHHUS B XOJie 0Opa30BaTeNbHOrO Ipollecca M, Kak CIEJICTBUE,
(dhopMupoBaHKe caMopa3BUBaroONIeics HHPOPMALIMOHHO-PECYPCHOM CPEIbl.

[Ipumepbr  dopM  y4eOHBIX 3aHATHI C  HCIOJB30BAHMEM  CIELUAIM3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJOTHH:

— JIeKUus OOpaTHOM CBSI3UM — JICKIUS—TIPOBOKAIMs (M3JI0OKEHHE MaTrepuaia C 3apaHee
3aIUIAaHMPOBAHHBIMU OIIHOKAMMU );

— JekuMsa-Oecena;

— JIeKLHUSA-TUCKYCCHUS;

— CEMHHAap-IUCKYCCUsl — KOJUIEKTUBHOE OOCYXJEHHE KaKOro-Inbo CIIOPHOTO BOIpOCa,
Mpo0JIeMbl, BHISIBIIEHUE MHEHUI B TPYIIIIE.

6. NMubopMalnOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelbHbIE TEXHOJOTUU — OpraHHU3aIus
00pa30BaTeNBLHOTO MpoIlecca, OCHOBAaHHAS HAa MPUMEHEHHH CHEIMAM3MPOBAHHBIX MPOTPAMMHBIX
CPEACTB ¥ TEXHUYECKUX CPEJICTB pabOThI ¢ MH(OpPMAIHEH.

IMpumepsr  ¢opm  y4eOHBIX  3aHATHH € HCIOJB30BaHHEM  HH(POPMAIIMOHHO-

KOMMYHUKAIITUOHHBIX TEXHOJIOTHI:
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Jlexuusa-Bu3yanu3anus — M3JI0KCHHE COJIEP)KAaHUSA  CONPOBOXKAACTCA IPE3CHTALUEH
(neMoHcTpanueil y4eOHbIX MaTepUaioB, IPEICTABICHHBIX B PAa3JIMYHbIX 3HAKOBBIX CUCTEMAX, B T.4.
WLUTIOCTPATUBHBIX, TPaQUUECKHX, ayIM0- U BUIEOMATEPUATIOB).

[IpakTnueckoe 3aHsATHE B (pOpME NPE3EHTALUU — MPEJCTABICHUE PE3YJbTaTOB MPOEKTHOMN
WJIM UCCIIEIOBATENIBCKON JEATEIBHOCTH C MCIOJIb30BAHUEM CIELMAIM3UPOBAHHBIX IIPOIPAMMHBIX
cpen.

VY ienbHbII BeC 3aHATHIA, TPOBOJUMBIX B MHTEPAKTHBHBIX (hopMax, ompeaessieTcs: IJIaBHOM
LEbI0 MPOrpPaMMbI, OCOOEHHOCTbIO KOHTHMHIE€HTa OOydaroluXcs M COJIEp’KaHUEM KOHKPETHBIX
JUCLUUIUIMH, U B II€JIOM B y4eOHOM IPOLIECCE OHU JIOJDKHBI COCTABISATh HE MEHEE ONPENEIEHHOrO

MIPOLIEHTA OT BCEro 00beMa ayIMTOPHBIX 3aHATUH.

3. YcioBus peaau3anuu 001eo0pa3oBaTe/ibHOI y4eOHOH AN CHUIIMHBI XUMHS

OcBoeHre TPOrpaMMbl Y4eOHOW AWCHMIUIMHBI XWUMHS TpEAroJiaracT Haaudue B
npodeccrnoHabHON 00pa30BaTENIbHOM OpraHu3aliy, pealn3yrolell 00pa3oBaTeIbHy0 IporpaMmMy
cpenHero obmero obpazoanusa B npenenax ocBoeHus OITOIT CIIO ma 6aze OCHOBHOTO 0OIIETO
oOpa3oBaHusi, yaeOHOr0 KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh K 00ECIEeYUTh CBOOOIHBIIN
noctyn B MHTepHeT BO Bpemsi yuyeOHOro 3aHATHUS M B TMEPHOJ BHEYYEOHOU MAEATEeIbHOCTU

00yJaronuxcs.

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecneuyeHHuIo.

OcBoeHue mnporpaMmbl y4eOHOW JNUCHUIUIMHBI XUMHS TpeanojiaraeT Hajluuue B
npodeccroHalbHO 00pa30BaTEeNIbHON OpraHu3aly, peaau3yolleil 00pa3oBaTeIbHy0 IpPOrpaMMy
cpenHero o6mero obpazoanusa B npenenax ocBoeHus OITOIT CIIO na 6aze OCHOBHOTO OOIIEro
oOpa3oBaHus, KabMHETa XUMUU C J1abopaTopueil U 1a00paHTCKON KOMHATOW, B KOTOPOM HMEETCs
BO3MOXHOCTh OO€CreunuTh CBOOOAHBIN nocTynm B MHTEepHET BO BpeMsl y4eOHOrO 3aHATHUS U B
MepHo/]] BHEYUeOHOU esTenbHOCTH oOydatonuxcs. [lomenenne kabnHeTa T0KHO yIOBIETBOPSITH
TpeboBanusM CaHUTAPHO-3MUIEMHOIOTHYECKUX TpaBii U HopMatuBoB (CaulluH 2.4.2 Ne 178-02)
1 OBITH OCHAILIEHO THIOBBIM 00OpYI0BaHUEM, YKa3aHHBIM B HACTOAIINX TPEOOBAHUSAX, B TOM YHCIIE
CHEIHATM3UPOBAHHON y4eOHOW MeOenpl0 W CpeacTBaMu OOy4YeHHs, JOCTAaTOYHBIMHU TS
BBITIOJIHEHUSI TpPeOOBaHMN K YPOBHIO TOJATOTOBKM oOywaromuxcs. KaOWHETHl OCHaIeHBbI
MyIbTUMEIUIHHBIM 000pyIOBaHHWEM, TIOCPEACTBOM KOTOPBIX YYAaCTHHUKH 00pa3oBaTeIbHOTO
rpoliecca MOTyT NMPOCMAaTpUBaTh BU3YaJbHYIO, CO3/1aBaTh MPE3EHTALMU, BUJACOMATEPUAIIbI, UHbIE
JTOKyMeHThl. B cocTaB yueOHO-METOJAMYECKOTO H MAaTEPHaTbHO-TEXHHUYECKOTO  OCHAICHUS
KaOMHEeTa XUMHUH BXOJIAT:

- MHOFO(i)YHKL[I/IOHaJIBHBII\/II KOMIUJICKC ITPCIIOAaBaTCIIA,
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— HarmsAAHele  1mocoOMs  (KOMIUIGKTBI — Y4eOHBIX  TaONuI], IJJaKaToB, IOPTPETOB

BBIJIAIOLIUXCS YUYEHBIX, I03TOB, MMUCATENICH U JIp.);
—  uHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIC CPE/ICTBA,
—  9KpPaHHO-3BYKOBBIE MTOCOONS;

—  KOMIUIEKT TEXHUYECKOH JTOKYyMEHTAalll1, B TOM YHCIIE [1aclIOpTa Ha CPEJCTBA OOYUEHMUS,

HHCTPYKIUU IO UX UCIIOJIb30BAHUIO U TCXHUKC 0E€30I1aCHOCTH.

—MHOTO()YHKIIMOHAIBHBIA KOMIUIEKC TPETOIaBaTeIIs;

—HaTypaJibHble 00BEKThI, MOJIENN, TPUOOPHI U HAOOPHI /1711 MOCTAHOBKU JIEMOHCTPAIIMIOHHOTO

U YICHHUYCCKOT'O OKCIICPUMCHTA,

—IeYaTHbIE U SKPAHHO-3BYKOBbIE CPEACTBA O0YUEHUS;

—CpeJICTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

—pEaKTHBBHI;

—II€pEeYHU OCHOBHOM U JIONOJHUTENbHOM yueOHOM IUTepaTyphl;

—BCIIOMOTaTeNbHOE 000PYI0BaHUE U HHCTPYKIUY;

—OnbmmoTeunbIit GoH.

[lepeuens cpeacTB MaTepuaIbHO-TEXHUYECKOTO oOecredeHus A 00ydeHUs

Ta6muma 3- IlepeyeHsb cpeaCTB MaTepUaTbHO-TEXHUYECKOTO obecriedeHust mist ooydeHust moOJ1.12

MIpe/ICTaBJICH B TabuIe 3

Xumust
HaumenoBanue OCHAaIIEHHOCTD CIEITHATBHBIX TTOMEICHUH 1 ITepeuenp
CIIeUaTbHBIX MIOMEIIEHUI JIIT CAMOCTOSTEIBHOM PabOTHI JMIEH3HOHHOTO
TOMeEIIEHUM u MPOrPaMMHOTO
MOMEMICHHUI ISt obecreueHusl.
CaMOCTOSITENbHON PexkBu3nuThl
paboTs MTOJITBEPIKAAFOIIETO
JIOKyMEHTa

Kabuner 39 mocao4HBIX MECT, MPEIoIaBaTeNIbckoe MecTo, | [Iporpammuoe
€CTECTBEHHOHAYYHBIX | JOCKA, HArJIsIHbIE II0COOMS obecrieuenHue 1mo
JIACIMTUINH, Ha6op "T"a3oBbie 3akoHbI" - 10 1mIT., munensun GNU
JlekimonHas Ha6op "Kpucramnuzanus" - 10 mr., GPL: 7-Zip,
aymuropus (212) Hab6op nabopatopnsiit "Mexanuka" Blender, GIMP,

(pacmpenHbii) - 1 ., Google Chrome,

Habop nabopatopssii "Omnrrka" (paCIIMPEHHEIH) - | |nkscape,

| wr., LibreCAD,

Ha6op naboparopuslii "Ternossie sBneHus" - 1 LibreOffice,

IT.,
I'mo6yc monutnueckuit 320 mm. - 1 mmr.,

Maxima, Mozilla
Firefox, Notepad++,
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Tabmuue! "I'eorpadus. DxkoHOMHYECKAS U
couuainbHas reorpadus mupa (12 tabnum) - 1
KOMILJL.

[Tonutnyeckas kapra mupa - 1 mr.
Monenb-anmmukanus "buocunres 6enka" — 1 mT.
Mopenb-anmukanus "Jlenenue kietku. MUTo3 u
meio3" — 1 wr.

Mo nenb-anmmukanus "Kinaccuduxanus pacteHuit
Y KUBOTHBIX" — | IIT.

Tabnuna "Bo3MoxHbIE IyTH peLIeHUs
skosioruueckux npoodiaem"700*1000 (BuHmn) — 1
IIT.

Ta6numa "Kpyrosoport Bemects B 6uochepe"
700*1000 — 1 mr.

Tabnuna "[loToku SHEPrUuu U NMUIIEBbIE LIENH B
omnocepe" 700*1000 - 1 mT.

Ta6nuus! "buosorus 10-11 k1. DBoJOLMOHHOE
yaenue». 10 nmuctoB. — 1 koMmrw.

StarUML V1.
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Jlocka Ju1st CyIIKM XMMUYECKOU Mmocyapl - 1 mrT.
KommnekT cpeacTs i MHAMBUAYAIBHOM 3aIIUTHI
- 1 koM.

Jlokka AJis CoKUraHus BEIeCTB - 1 1iT.

CriupToBKa 1eMOHCTpPAllMOHHAs - 1 1IT.
Bymaxusie punbtpst 12,5 cm (100 mT.) - 1 KOMIUL
Becsr anextponnsbie maboparopusie (Tounocts 0,01
r) - 1 wrT.

Ha6op 6anox 15 M1 asist TBEpABIX BEIIECTB - 3
KOMILJL.

Ha6op cxmstrox 30 M1 11 pacTBOPOB PEAKTUBOB -
S KOMILI.

[Tpo6upxka I1X-14 - 50 mir.

Crakan xumuueckuit 100 mi co mkano# ITIT - 1
IIT.

[Imarens-no0xkeyka - 3 mT.

Mratus pst npodupok 10 rHe3n (monust.) - 4 wrT.
banka nos peaktussl S00 Mt moymdTHIIEHOBasS - 10
IIT.

banka nox peaktussl 500 M1 U3 TEMHOTO CTEKJIA €
poOkoit - 30 mir.

Boponka B-75 IIT - 2 m.

KommnekTt mepubix k010 (12 mT.) - 1 koM.
Komrmutekr numerok (9 mir.) - 1 koM.

KommiekT crakanoB miaacTUKOBBIX (15 miT.) - 1
KOMITJL.

KomrmuiekT crakaHYMKOB 171 B3BEeITMBaHMS (OIOKC)
- 1 koM.

Hab6op cxmstHOK a1 pacTtBopoB 250 Mit. - 1 koMmI.
ITect Ne 2 - 3 .

Crynka dapdopoBast Ne 2 - 3 .

Ha6op Ne 16 BC "Meramnbl, okcuas" - 1 mT.
Ha6op Ne 17 C "Hutpats" (Manbrit) - 1 mr.
Ha6op Ne 4 OC "Oxkcunpr" - 1 mT.

Ha6op Ne 6 OC "llenounsie u
HIEJI0YHO3EMENbHbIE MeTaIUTbl" - 1 MT.

Ha6op Ne 10 OC "Cynbdatel. CynbpuThl.
Cynbdunp" - 1 mr.

Tabnuna "[lepuoauyeckas cuctemMa XuMm.
snemenToB J.M.MengeneeBa" - 1 mit.

Tabnuna "[IpaBuia TexHUKH 0€30MACHOCTH MPHU
paboTe B XuMuU4eckoM kabuuete" - 1 mrT.
Tabmuist "OcHOBBI XuMUYeckux 3HaHuH. [IpaBuna
IpOBeIeHUs 1TabOPaTOpHBIX paboT" - 1 mIT.
Tabnuua "DaeKTpoXUMHUUECKUH psil HanpsHKeHUH
MeTtamuioB" - 1 mir.

Bymara nnaukatopHasi yHuBepcaibHas - 1 KOMILI.
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3.2 UudopmanuonHoe odecneyenne o0yueHust

B Oubnunoreunsiii GoHA BXOAAT y4eOHUKH, ydeOHO-MeToaumueckue KoMIuiekTsl (YMK),
o0ecreynBaroIue OCBOCHUE YUeOHON TUCIMITIIMHBI XUMUS, PEKOMEH/IOBAaHHbBIE WM JIOMYIEHHbIE
JUISL WCTIOJIB30BaHHMS B MPO(MECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AlMIX, PEATH3YIOIINX
00pa30BaTeNbHYIO MTPOrpaMMy cpeaHero odriero odpasoanus B npezenax ocsoenus OITOIT CITO
Ha 0Oa3e oOCHOBHOro ooOuero oOpa3oBaHus. B mpouecce ocBoeHus MporpaMMmbl —y4eOHOM
JTMCUUIUTMHBL XUMUS CTYJICHTHI TOJDKHBI UMETh BO3MOXKHOCTh JIOCTYIA K AJIEKTPOHHBIM y4eOHBIM
MaTepualiaM 0 TPeJMETY, UMEIOINUMCS B CBOOOJHOM JOCTyNe B ceTH MHTepHeT (3IeKTpOHHBIM
KHUTaM, TIPaKTUKyMaM, TeCTaM ! JIp.).

OcHoBHas1 IMTepaTypa:

st cTyneHToB:

la6puensu O.C. Xumus : yaeOHUK IS CTYA. YUpexaeHui cpen. mpod. odpazoBanms / O.C.
Iabpuensu, N.I'. OctpoymoB.- 6-¢ u3m., crep.- M.: Axkanemus, 2017.-272 c.

s mpenogaBareJiei:

1. T'munka, H.JI. O6mas xumus. : yue6Hoe mocooue / I'muaka H.JI. — Mocksa : KnoPyc,
2019. — 748 c. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.UM. Opranudveckass xumus : yueOHuk / A.M. Apremenko. — Mocksa :

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

- HHTEPHET-Pecypchl

WWW.eOr.it.ru/eor (yaeOHbI# moprai o ucnoas3oBanuto JOP).
www.pvg.mk.ru (omummuana «I[lokopu BopoObeBbI rophi»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAWT Is IIKOJTBHUKOB « XHUMHUS).

> w0 poe

www.alhimikov.net (O6pa3oBarenbHbIil CAalT A5 IIKOJILHUKOB).

3.3 IlepeyeHb HHPpOPMAIMOHHBIX TEXHOJIOTHIA

B paMKax HU3y4YCHUS JUCHUILIMHBI HCIOJIB3YIOTCA  CIICAYIOIIHNC I/IH(i)OpMaLII/IOHHBIe

TEXHOJIOTUH:
— DJJIEKTPOHHBIE  00pa3oBaTENbHBIE PECYpChl, B  KOTOpbIE BXOJAT  3JIEKTPOHHAs
oOpa3oBatenbHas  cpena  AkajemMuu  (pacloyio)K€HHass MO0 3JEKTPOHHOMY  aJpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 351eKTpOHHO-OMOINOTEYHAS CUCTEMA
«Znanium.com»  (pacmojiO)KeHHasi 1O  3JEeKTpOHHOMY azapecy  http://znanium.com/catalog),

ANIEKTPOHHO-O0MOMoTeuHas cucrema «1books.ru» (pacnosoxeHHass MO IEKTPOHHOMY aapecy
33


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);

— HNPC3CHTALMOHHBIC MAaTCPUAJIbI, pa3pa60TaHHLIe B MNCHAX BHU3yalIW3allUU yqe6H0r0
MaTCpuajia U NMOBBIMICHUA HArJISIAHOCTU 06yquH51, B COOTBCTCTBUM C KAJICHAAPHO TEMATHUYCCKUM
IIJTAHOM I10 JUCIHUIIIIMHE,

— B paMKax M3y4CeHUs TUCHUILUIMHBI UCIIOJB3yeTcs aket nporpamm Microsoft Office.

3.4 YcioBus peaJu3aluy MPOrpaMMbI IJisi 00yUAIOIMXCS WHBAJIWIOB H JIUI C
OrpaHMYEeHHBIMHU BO3MOKHOCTSAMM 3/10POBbSI

Conepkanue cpeaHero MpoQPecCHOHAIBHOTO O00pa30BaHUsA U YCJIOBUS OpraHu3aIiu
o0ydyeHus: oOydalmuxcs ¢ O0COObIMH 00pa30BaTENbHBIMU TOTPEOHOCTSIMU  OTIPEACIISIOTCS
a/JlarTHPOBaHHOM 00pa30BaTEeIbHON MPOrPaMMON.

OO6yuenue o 00pa3oBaTEeIBHBIM IIPOTPaMMaM CPEIHETO TPO(hECCHOHATEHOTO 00pa30BaHUS
oOyJarmuxcss ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMH  3/I0pOBBSI Ha (pakympTeTe CpemHero
npodeccuoHaIbHOTO  00pa3oBaHMsI aKaJeMHUU OCYIIECTBISETCS C y4eTOM OcoOeHHOCTel
MCUXO(HU3UYECKOTO PA3BHUTHUS, WHIUBUAYaTbHBIX BO3MOXXHOCTEH W COCTOSIHHS 3JIOPOBBSI TaKHX
00yJaronuxcs.

CrierinanbHbl€ YCIOBHSI BOCIUTAHUS U PA3BUTUS TaKUX 00YJarOIIKXCs, BKIIOYAIOT B ce0sl:

- HCIOJb30BaHHE CIEHUAIbHBIX O00pa30BaTENbHBIX MPOTpaMM U METOJOB OOYy4YEeHUS HU
BOCITUTaHUS,

- HCIMOJb30BaHHE CIEHUANbHBIX YUYEOHHKOB, Y4E€OHBIX MOCOOMH U JUAAKTUYECKUX
MaTepHaJIoB MO AUCHHUIIIMHAM CIIEHUATbHOCTH,

- OCHalIeHHE 3JaHHUS CHCTEMaMU MPOTUBOMOXKAPHON CUTHAIM3allMd W OMOBEUICHUS C
NyOIUPYIOIIMMHA  CBETOBBIMU  YCTPONCTBaMH, HWH(GOPMAlMOHHBIMU TalJO C TaKTUJIbHOM
(IpocTpaHCTBEHHO-penbeHOM) HHDOpPMAIUEH U JIp.

- CIEUHAJbHBIX TEXHUYECKHX CPEACTB OOy4YeHHS KOJUIEKTUBHOTO W HWHAMBUAYAJIHLHOTO
MOJIb30BAHMSI, HAMPUMEP, HCIIOJIB30BAHUE MYJIbTUMEIUINHBIX CPEJICTB, HAJIUYUE OPITEXHUKU,
CIIalI-MIPOEKTOPOB, IEKTPOHHOM TOCKHU C TEXHOJIOTHEH J1a3epHOr0 CKAHUPOBAHMUS,

- oOecrieueHHe BO3MOYKHOCTH JMCTaHIIMOHHOTO o0O0ydeHust (daekrpoHHble YMK mms
JMCTAaHIIMOHHOTO 00y4eHus!, ydeOHUKH Ha 3JIEKTPOHHBIX HOCUTEIAX U JIp.)

- HOpCAOCTaBJIICHUC YCIYTI' ACCHCTCHTA (HOMOI_I_[HI/IKa), OKa3bIBaromcro 06y‘IaIOH_II/IMC}I
HeO6XO,Z[I/IMyIO TEXHUYCCKYHO ITOMOIIIb,

- HaJIHn4ue KOMHLIOTCpHOfI TCXHUKU U CIICHUAJIBHOTO ITPOIrpaMMHOIO 06CCHC‘-ICHI/I}I,
AIAalITUPOBAHHBIX JJII HHBAJIMJOB U JIUIL C OB?),

- oOecrieueHHe AOCTYIIa B 3OaHUA O6paBOBaTeJIBHBIX OpI‘aHI/ISaI_II/Iﬁ U ApYruc ycjaoBuA, oe3
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KOTOPBIX HEBO3MOKHO WJIHM 3aTPYJHEHO OCBOCHHE 00Pa30BATEIBHBIX MPOTPAMM OOYUAIOIIUMUCS C

OTpPaHUYEHHBIMHA BO3MOKHOCTSIMU 3710POBBSI.

- KOMIUIEKTOBaHUE OUOIMOTEK CHEIUATBHBIMU aIalTHBHO-TEXHUYECKHUMH CPEACTBAMHM IS

nHBamUI0B 1yl ¢ OB3 (roBopsmuMu KHUTaMu Ha ¢UIeII-KapTax ¥ CIeNUaIbHBIMU anmnapaTtaMu
IUTSL UX BOCTIPOU3BEICHHS).

B memsax AOCTYmHOCTH TMOJy4YeHUS CpPEOHEro  MpOo(EecCHOHAIBHOTO  00pa3oBaHUs
oOydaromuMucsi ¢ 0coObIMH  00pa3zoBaTelNbHBIMU TOTpeOHOCTSIME  akamemuedn WMCUT
obOecnieunBaeTcs:

1) s 0OydaroIUXCs ¢ OrPAaHUICHHBIME BO3MOYKHOCTSIMH 3/I0POBBSI 10 3PEHHIO:

- aganTanys O(QUIMATBFHOTO caiiTa akajgeMuu B ceTd HTEepHET ¢ y4eToM O0COO0BIX
noTpeOHOCTEH MHBAMAOB 10 3PEHUIO C MPHUBEICHUEM HX K CTAaHIAPTYy JHOCTYITHOCTH BEO-KOHTEHTA
1 BeO-CEepBUCOB;

- pa3MemieHHe B JOCTYIHBIX JUISI OOYYalONIMXCS, SIBJSIFOIIMAXCS — CIENBIMH  HJIH
CIa0OBUASIIMMHU, MECTaX U B aJalTUPOBaHHOW Qopme (Cc ydeToM HX 0coObIX MOTpeOHOCTEH)
CIpaBOYHOM HMH(OpPMAIMK O PACTIMCAHHWH JICKINH, YIEOHBIX 3aHATUHA (I0JDKHA OBITH BBIMOJHEHA
KpYIHBIM (BBICOTa MPOMHUCHBIX OyKB He MeHee 7,5 c¢M) penbeHO-KOHTpacTHBIM mpudToM (Ha
oemoM uim xEntom GoHe) U mpoayoaupoBana mpudTom bpaiins);

- o0ecrieueHue BBINTyCKAa allbTEPHATUBHBIX (POPMATOB IEYATHBIX MaTepUaANOB (KPYIHbIN
mpudT Wik ayanodaiiibl);

- obecniedyeHure ocTymna oOy4Jarolerocs, SBISIOIIErocs CIenbIM U HCIOIb3YIOLIEro co0aKy-
MOBOJIBIPSA, K 3JaHHI0 00pa30BaTENIbHON OpraHU3aluy, paclojaraiiero MECTOM Ul pa3MeIIeHUs
c00aKU-TIOBOIBIPS B Yachl 00yUYEHHsI CaMOTr0 00YUaroIIerocs;

2) it 00Y4YaIOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI TI0 CITYXY:

- ny0nupoBaHHE 3BYKOBOM CHpPaBOYHOM HHGOpMAlMU O pACHUCAHUM Y4EOHBIX 3aHSATUH
BU3YyalbHOU (YCTAaHOBKZ MOHHMTOPOB C BO3MOKHOCTHIO TPAHCISIIIMU CYOTHUTPOB (MOHHMTODBI, HX
pa3Mephl U KOJIMYECTBO HEOOXOMMO OTPEEIIATh C YIETOM Pa3MepOB OMEIICHHS);

- o0ecrieueHune HaUIeKAIIMMH 3BYKOBBIMU CPEACTBAMH BOCIIPOM3BEICHUS HH(POPMALIHH;

3) mns  0OydYarolIMXcs, HWMCIONMX HApPYIICHHS OMOPHO-ABUTATEIHLHOTO — armapara,

MaTCpUAJIbHO-TCXHUYCCKHUEC YCIIOBUA HNOJI?KHBI oOecnieuynBaTh BO3MOXKHOCTh 6CCHpeHHTCTBeHHOFO

goctyna oOydaromuxcss B ydeOHbIe [OMELICHMs, TyaJeTHble M Jpyrue MOMEUIeHUs
o0pa3oBaTeIbHOW OpraHM3allui, a TaKkKe MX MpeObIBaHME B yKa3aHHBIX MOMENIEHHUAX (HaIuuue
MIaH/1yCOB, MOPYYHEH, PACIIMPEHHBIX ABEPHBIX TPOEMOB, JIU(PTOB U IPYTUX MPUCIIOCOOICHUIA).

4) Tlpu moNydeHUH CpeIHEero MNpo(ecCHOHaIbHOTO O00pa3oBaHUs OOYYAIOIIUMCS C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3[0POBbS  aKaJeMHUEHl  MpeloCTaBISAIOTCS  OecyiaTHO

crienuanbHble Y4eOHMKM M y4yeOHble MocoOus, WHas ydeOHass JuTeparypa, a TaKkKe YCIyrH
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CYPIOIEPEBOUUKOB U TU(IIOCYPIOTIEPEBOTIUKOB.

4.  XapakTepHCTHKA

OCHOBHBbIX BH/10B ACHATECJIbHOCTHA Oﬁy‘lalOIIII/IXCH mnmo

00meo0pa3oBaTebHON Y4eOHOM TMCHUIIUHE XUMUS

Conep:xanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB Y4eOHOIi 1eATeIbHOCTH
CTYA€HTOB (Ha YPOBHE Y4eOHBbIX JeHCTBHI

Baxueiimmue
XUMHYecKue
MOHATHUSA

YMeHue gaBaTh OIIPEAEICHNE U ONIEPUPOBATh CICAYIOIIUMH XUMUYECKUMHU
HNOHSATUSIMU:  BEIIECTBO, XMMHMYECKUH DJEMEHT, aroM, MOJIEKyJa,
OTHOCHUTCJIBHBIC aTOMHAad HW MOJICKYJIpHAasA MacCCbl, HWOH, aJlJIOTPOIINA,
H30TOIIbI, XWMHYECKasd CBA3b, OJJICKTPOOTPUUATCIIBHOCTH, BAaJICHTHOCTD,
CTCIICHb OKHCIICHUA, MOIJIb, MOJISIpHass  Macca, MOJ'I?IpHI:IfI 00BeEM
ra3oo0pa3HbIX BEHIECTB, BELIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISPHOTO
CTPOEHHUS, PACTBOPBI, DIEKTPOJIUT M HENIEKTPOIMT, DIIEKTPOIUTUYECKAS
JUCCOLMAlMs,  OKHMCIUTEIb W BOCCTAaHOBHUTENIb, OKHUCIEHHE U
BOCCTaHOBJIEHUE, TEIUIOBOM 3(h(eKT peakiuu, CKOPOCTh XUMHYECKON
peakuuu, Karajau3, XHMMHUYECKO€ paBHOBECHE, YIJIEPOAHBIH  CKElleT,
(yHKIIMOHATIbHAS TPYIIa, H30Mepus, TOMOJIOTUS

OcHOBHBIE
3aKOHbI XUMHNHN

DopMyTMpOBaHUE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB M IOCTOSHCTBA
COCTaBa BENICCTB. YCTaHOBKA NPHUYMHHO-CJICJACTBEHHOW CBS3U MEXKIY
CO)Iep)KaHI/IeM 3TUX 3aKOHOB W HAIIHCAHUECM XHUMHUYCCKHUX q)OpMy.]'I 158
YpaBHEHUH. YCTaHOBKA SBOJIIOIMOHHOW CYIIHOCTH MEHJIEIEEBCKOU U
COBpEMEHHOU (popmynupoBok nepuoandeckoro 3akoHa J[.M.Menpaeneesa.
OO0bsicHeHne (PU3HYECKOTO CMBICIA CUMBOJIUKH TEPUOJIMYECKOM TaOIUIIBI
xuMuueckux anemeHtoB J[.MI. MenaeneeBa W ycTaHOBKAa MNPUYHUHHO-
CJICICTBEHHON CBSI3M MEXKIy CTPOCHHEM aToOMa W 3aKOHOMEPHOCTSIMH
W3MEHEHHUS CBOWCTB 2JIEMEHTOB U 00OpPa30BaHHBIX MM BEIIECTB B MIEPHUOIaX
U rpynmnax. XapakKTepUCTHKA AJIEMEHTOB MaJbIX M OOJBIINX MEPHOJIOB IO
ux noJsioxxenuto B [lepuognueckoii cucreme .M. Menaeneena

OcHOBHBIE
TEOPUU XUMHHU

VYcraHoBka 3aBUCHMOCTH CBOMCTB XHMHYSCKHX BCIICCTB OT CTPOCHUA
aTOMOB 06pa3y10nmx X XHUMHYCCKHX JJICMCHTOB. XapaKTepI/ICTI/IKa
BaKHEHUIIIMX THIIOB XHMHUUYECKHX CBA3€H M OTHOCHUTEIHLHOCTH D3TOH
tunonoruu. OObICHEHUE 3aBUCUMOCTH CBOMCTB BC€IICCTB OT UX COCTaBa U
CTPOCHUA KPUCTATINIMYCCKHUX PEUICTOK. (DOpMYJ'II/IPOBKa OCHOBHBIX
ITOJIOKECHUH TECOpHUU BHCKTPOHHTHQGCKOﬁ Aucconraiiyi U XapaKTECPHUCTHUKA
B CBETE JTOH TCOPUU CBOIMCTB OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
COCJIMHEHMH. CDOpMy'J'II/IpOBKa OCHOBHBIX MOJIOKCHUN TCOPHUU XUMHUYCCKOI'O
CTPOCHHA OPTraHUYCCKUX COCI[I/IHCHI/Iﬁ H XapaKTCPHUCTHUKA B CBCTC aTOM
TCOPHUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHn4cCKux COCI[I/IHGHI/Iﬁ

Baskneiinme
BelIeCTBA M
MaTepHuaJIbl

XapaKkTepUCcTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOJyYEHUsI U NMPUMEHEHUS
BOKHEHIIMX METaNIOB M MX COEJUHEHHuH. XapaKTepucTUKa COCTaBa,
CTPOEHHS, CBOMCTB, MOJyYEHHs] U MPUMEHEHUS BaXHEUIINX HEMETauIoB
UX COEAMHEHNN. XapaKTEepUCTHKA COCTaBa, CTPOEHUS, CBOMCTB, IOIY4YEHUS
U TIPUMEHEHUS BAKHEHIIMX KJIACCOB YIJIEBOAOPOJOB HX IPOU3BOJHBIX
HanOoJiee 3HAYMMBIX B HApOJHOXO3SHCTBEHHOM IUIAHE IPEJICTaBUTENEH.
AHanornyHas XapakTepUCTHKa BaXHEHUIIMX MpPeCTaBUTENIEH IPYrux
KJIACCOB OPraHMYECKHX COECIUHEHMI: METAaHOJIa M JTaHOJIA, CIOKHBIX
3(pHPOB, KUPOB, MbLI, AJIbAETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT
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XuMHYeCKH il
S3LIK U
CHUMBOJINKA

Hcnons3zoBanne B y4eOHOW ©  TPO(PECCHOHAIBHOM  AEATEIBHOCTH
XMUMUYECKUX TEPMUHOB M CUMBOJIMKHA. Ha3BaHue M3y4eHHBIX BEUIECTB IO
TPUBHAIILHON MJIM MEKIYHAPOIAHOM HOMEHKIIAType M OTPAKEHHE COCTaBa
9THX COEAMHEHUH C MOMOIIBIO XHUMHYECKHX (opmyn. OtpaxeHue
XUMUYECKHX MPOLIECCOB C MOMOIIBIO YPAaBHEHUH XMMUYECKHUX PEaKIHi

Bremmonnenne XUMHYECKOTO SKCIICpMCHTAa B IIOJHOM COOTBCTCTBUU C
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XuMH4YeCKH i
JIKCIIEPUMEHT

npaBuigamMu  OezomacHoctu. HabOmiopenue, ¢ukcauus ¢ ONUCaHUE
Pe3yabTaTOB MPOBEJCHHOTO SKCIIEPUMEHTA

XuMuueckasi ”HPOpMaIus

[IpoBeneHne C€aMOCTOATENBHOTO TIOMCKAa XWMHUYECKOH WH(pOpManuu ¢
UCTIOJIb30BaHUEM pa3IMYHBIX HUCTOYHHKOB. Hcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHHA i O0OpabOTKM W Tepenadyd XUMHYECKOM
UH(POPMALIUH U €€ MPEJCTABICHHS B PA3INYHBIX (opMax

Pacdets! o xumuueckum GopmMyinaM u ypaBHEHUSIM

YcraHOBKa 3aBHUCHMOCTM MEXKJIY KA4€CTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMH XHMHUYECKHX OOBEKTOB M MPOIECCOB. PemieHne pacdyeTHBIX
3a7a4 10 XUMUYECKUM (HOpMYJIaM B ypaBHEHUSIM

[IpodunsHOE 1 TPOPECCHOHATIEHO 3HAYUMOE COJIEP’KAHHE

OObscHEHNEe XMMHUYECKUX SIBJICHUH, MPOUCXOAAIINX B IPUPOJIE, OBITY U Ha
npou3BojcTBe. OrpenenieHne BO3MOXKHOCTEH MPOTEKAHUS XUMHYECKUX
npeBpamnieHut B pasnuuHbiXx  ycnoBusix.  CoOmtoneHue — mpaBuil
9KOJIOTMYECKH TPaMOTHOI'O TOBEJIEHUS B OKpyXkatomiei cpene. OreHka
BIIMSTHHSI XUMHYECKOTO 3arPsS3HEHUS] OKPYXKAIOIIEH Cpebl Ha OpraHu3M
YelloBeKa U JIpyrue xuBble opranu3Mbl. CoOnroieHne npasui 0€301acHOro
oOpamieHns ¢ TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM
obopynoBanueM. [loaroroBka pacTBOPOB 3a/1aHHOI KOHIEHTPALUU B OBITY
Y Ha MPOU3BOICTBE. KpuTHUeckas O1eHKa T0CTOBEPHOCTH XHMHYECKON
nHGOpMAIIHH, TOCTYNAIOIIEH W3 pa3HBIX HCTOYHUKOB

XuMH4YeCKH il
IKCIMEPUMEHT

BI)IHOJ'IHGHI/IG XUMHUYCCKOTO BKCHepI/IMeHTa B IIOJTHOM COOTBCTCTBHUHN C
npaBuwiaMu  OezomacHocTH. HaOmionmenue, (¢ukcamuss W OMHMCAHHE
Pe3yJIbTaTOB MPOBEJICHHOIO IKCIEPUMEHTa WH(OPMAIIUH, MOCTYIAOIICH
W3 Pa3HBIX HCTOYHHUKOB

Xumuveckas
uHdopmauus

[IpoBeneHne caMoCTOSTENILHOTO MOKCKAa XMMUUECKON HHGOPMAIUH C
HCIOJIb30BaHUEM Ppa3IUYHBIX HCTOYHUKOB. HcnonpzoBanue
KOMITBIOTEPHBIX TEXHOJIOTUH IJi1 00pabOTKU U mepeadll XUMUYECKOM
uH(GOpPMAIIMU U €€ IPECTABICHUS B Pa3IMUHbIX (hopMax

Pacuernl no

VYcraHoBka 3aBHCHMOCTH MCXKIY KauyeCTBEHHOM M KOJIMYSCTBECHHOM

XHMHYECKHM CTOPOHAMU XHMHYECKUX OOBEKTOB U IpolieccoB. PemieHne pacueTHbIx
dopmysiam u 3a/1a4 [0 XuMU4eckiuM GopMysam U ypaBHEHHUSIM
YPABHEHHUSAM
IpopuabHoe n | OObsACHEHNE XUMHYECKUX SBJICHUH, TPOUCXOAAIIUX B MPUPOAE, ObITY U Ha
npodeccHoHAIBLHO | Ipou3BoJCcTBe. OnpeneneHne BO3MOXXKHOCTEH IMPOTEKAaHUSI XUMHUYECKHX
3HAYUMOoe npeBpalieHuii B pasnuuHbIX  ycinoBusx.  CoOmoleHue — mpaBuMI
cojep:KaHue 9KOJIOTHYECKH TPAaMOTHOTO IOBEACHHUS B OKpyxatomieil cpene. OueHka

BIMSIHUS XMMHYECKOIO 3arpsi3HEHMsI OKpY)Karolled cpelbl Ha OpraHu3M
YeJioBeKa M JIpyrue >kuBble opranusmbsl. CoOmroieHre npaBuil 6€301acHOro
oOpalieHus ¢ roploYMMHU U TOKCUYHBIMHU BELECTBAMH, JIAOOPATOPHBIM
oOopynosanuem. Iloaroroska pacTBOpOB 3a/laHHOM KOHIIEHTPALUMHU B OBITY
U Ha npousBoAcTBe. KpuTuueckas oLEHKa JOCTOBEPHOCTH XUMHYECKOU
UH(pOpMaLNH, TOCTYMAIOIIEH U3 pa3HbIX HCTOYHHUKOB
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5. KoHTpoib M oOHeHka pe3yJbTATOB OCBOEHHS O00IIE00Pa30BaATEJbHONH Y4eOHOIl

JUCHMIIIMHBI XHUMU A

PesynabTaTsl 00yyeHus ®opMbl U
(ocBOEHHBbIE YMEHUS1, YCBOECHHbIE 3HAHMS) METOIbI
KOHTPOJISI
OLIEHKH
pe3yJbTaToB
o0yueHust
Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 «TPUBUATIBLHO WIIH MEXIYHAPOIHON MPaKTUYECKHE
HOMEHKJIATypaM; 3aHATUS
OTIPENIETISATh BAJICHTHOCTh M CTENEHb OKHCICHHS] XHUMHUYECKHX DJIEMEHTOB, MPaKTUYECKHE
TUN XUMUYECKOW CBSI3M B COCIMHEHMSIX, 3aps]l MOHA, MPOCTPAHCTBEHHOE 3aHSATHS,
CTPOCHHE MOJIEKYJ, THIl KPUCTAUTMYECKOW PEIIETKH, XapakTep cpeasl B| jgabopaTopHbIE
BOJIHBIX pPacTBOpax, OKUCIUTEIh W BOCCTAHOBHUTENb, HAMPABJICHHUE paboTHI,
CMEIIEHUsI PaBHOBECHS TOJ BIUSHUEM PA3JIMUHBIX (PaKTOPOB, U30MEPHI U TECTUPOBAHUE
TOMOJIOTH, TIPUHAJICKHOCTh BEIIECTB K Pa3HBIM KJIaCcCaM HEOPraHUYECKUX U
OPraHWYECKUX COCJIMHECHHI; XapaKTep B3aUMHOTO BIHMSHHUS aTOMOB B
MOJIEKYJIaX, TUIIbI PEaKIi B HEOPraHMYECKOW U OPTaHUYECKOW XUMHUH;
XapakTepu30BaTh 3JIEMEHTHI 110 X MOJ0XKEHUIO B [lepnonnueckont cucreme |  mabopaTopHbie
JI.. MenneneeBa, oOmme XUMHYECKHE CBOWCTBA METAJLIOB, HEMETAJLJIOB, paboThI
OCHOBHBIX KJIACCOB HEOPraHMYECKMX W OPraHWYECKUX COCIUHEHUH;
CTPOCHHE H CBOWCTBa OPraHMYECKHX COCIWHEHHH  (yrJeBOJOPOJIOB,
CIUPTOB, ()EHOJIOB, aTBIACTHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, aMHUHOB,
AMUHOKHCIIOT M YTJIEBOJIOB);
OOBSCHATh 3aBUCUMOCTh CBOWCTB XHMHYECKOTO AJIEMEHTa W 00pa30BaHHBIX KOHTPOJIbHAS
UM BellecTB OT noJjioxkeHus B Ilepunoanueckoit cucrteme .M. MenneneeBa; pabora,
3aBHCHMOCTh CBOMCTB HEOPTraHWYECKUX BEIIECTB OT UX COCTaBa U CTPOEHUS, | J1abopaTOpHBIC U
MPUPOAY XUMUYECKOUN CBSI3U, 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEeaKIuu MPaKTUYECKUE
OT pa3auYHbIX (PAKTOPOB, PEAKITMOHHONW CHOCOOHOCTH OPTraHUYECKUX 3aHSATHS
COCJIMHEHUH OT CTPOCHUS X MOJICKYJI;
BBIMNOJIHATh XUMUYECKUI HKCIIEPUMEHT IO PACMO3HABAHUIO BaKHEUIIIMX nabopaTopHbBIC
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, IMOJYYCHUIO KOHKPETHBIX paboThI
BEIIECTB, OTHOCAIIUXCA K U3YYEHHBIM KJIacCaM COCTMHECHUI;
MIPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMYsIaM U ypaBHEHUSIM PEaKIIUiA, MPaKTUYECKUE
3aHATHUS
OCYILIECTBIISITh CAMOCTOSITENIBHBIM TOUCK XMMHUYECKONW HH(pOpPMAIMK C| CaMOCTOATEIbHAs
UCIOJIb30BAHMEM  Pa3lIMYHBIX HCTOYHUKOB (CHpPAaBOYHBIX, HAYYHBIX U paborta
HAyYHO-TIOMYJISIPHBIX M3JAaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
HHTepHeTa); UCIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHH JUIsi 0OpabOTKH H
nepeaavr XuMud. HHGOPMAIIMK U €€ TIPEJICTABIICHUS B Pa3IUYHbIX opMax;
UCIOJIb30BaTh TMPHOOPETEHHBIE 3HAHMS M YMEHHS B NPAKTHUYECKOH | MHAMBHIyaIbHBIC
JEATCIbHOCTH W TIOBCCAHCBHOM JKM3HM: JUII ITOHUMAaHHUS TJI00albHBIX TBOpPYECKHUE
po0IeM, CTOSIIUX Mepe YeTOBEYECTBOM: IKOJIOTHUYECKHUX, IJHEPTE€TUUECKUX 3aganus Web-
Y CBIPBEBBIX quest, mini-
MIPOEKTHI
OOBSCHEHUS! XUMHUECKUX SBICHUHN, MPOUCXOAIINX B MPUPOJE, OBITY U Ha | WHAMBHIyaIbHBIC
MPOU3BOJICTBE, 3KOJOTMUYECKH TPAaMOTHOTO IMOBEACHUS B OKPYXKaIoIIeu TBOpPYECKHUE
cpene. 3amaHus web-
quest, mini-
MIPOEKTHI
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6. OIIeHKa OCBOEHHS JOCTHKEHUH JHYHOCTHBIX pe3yjJbTaToB BOCIIUTATEIbLHOM paﬁoTbI

OneHka JOCTHXKEHHS OOydYalOUIMMHCSA JIMYHOCTHBIX pe3ynbraToB (maimee — JIP)
IIPOBOJUTHCSI B paMKaX KOHTPOJBbHBIX M OLEHOYHBIX HPOLEAYp, MPELyCMOTPEHHBIX JaHHOMN
IIporpammoni.

Cnoco0bl KOHTPOJIAA pe3yJbTATOB M KPHUTEPHH pPe3yJbTATHBHOCTH peaTu3aluu

BOCIIUTATEJIbHOM paﬁoTLI oﬁyqammnxcn AKAACMHUYICCKOro KOJJIE/IKA.

Bun xonTpons Pe3ynbTaT KOHTpPOIS

BxoaHoii KOHTPOJIB JIMAarHOCTHKA CIIOCOOHOCTEH W HMHTEPECOB
oOyuarouxcsi(TeCTUpOBaHNUE,
aHKETUPOBAHUE,COLIMOMETPHSI, OIIPOC).

Texkymuii KOHTPOJIb Nearornyeckoe HaOMIOJeHHEe B IpoIecce
MPOBEJICHUSI MEPONPUITUH, TMEIaroru4ecKuil
aHAJIN3 TBOPYECKUX paboOT, MEepOIpPHUATHIA
oOyJarormuxcsi, (GOPMHPOBAaHHE W  AHAIU3
nopT¢osino 00yJaroIIEerocs; UCIIOJTHEHNE
TEKyIIEeHd OTYETHOCTH

HTOoroBblii KOHTPOJIb aHaJIN3 IeITEIILHOCTH

Kommuieke kpuTepreB OleHKH JIMYHOCTHBIX Pe3yJibTATOB, 00y4aK0IHXCH:
— IEMOHCTpAIUs HHTEpeca K Oyaymieit npodeccun;
— OIIEHKa COOCTBEHHOTO TPOIBIKCHHUS, JINYHOCTHOTO Pa3BUTHSI,

— INOJIOXKHUTCJIbHAA JUHAMHKA B OpraHu3alluu COOCTBEHHO y‘IC6HOI>'I JACATCIIBHOCTH II0

pe3ysbTaTaM CaMOOIICHKH, CaMOaHaJIN3a U KOPPEKLIUU €€ Pe3y/IbTaToB;

— OTBETCTBEHHOCTh 3a pe3ylbTaT Yy4yeOHON JeATeIbHOCTH M  TOATOTOBKU K
npodeccruoHabHOM 1A TEIbHOCTH;

— MPOSIBIIEHUE BHICOKOTPO(PECCUOHANBHON TPYI0BOM aKTUBHOCTH;

— y4acTHe B UCCJIEeI0BATENbCKON U MPOEKTHOM padoTe;

— ydacTue B KOHKypcax MpodeccHOHAbHOTO MacTepCTBa, OJIMMIIMAIaX MO Mpodecchd,

BHUKTOPHHAX, B IPECAMCECTHBIX HCACIIAX

—CO6J'IIO,Z[6HI/I6 OTUYCCKUX HOPM O6I.I.I€HI/I$I npu B3aHMOJCHCTBUH C 06y‘IaIOIJ_II/IMI/IC}I,

npenoaaBaTeIAMH, pYKOBOAUTCIISIMUA ITPAKTHK;
— KOHCTPYKTHBHOC B3aHMMOJCHUCTBHE B y‘le6HOM KOJUICKTHUBCEC,
— AEMOHCTpal g HaBbIKOB MCKIIMYHOCTHOTO ACJIOBOTO 06H_ICHI/I}I, COMaJIbHOT'O UMHUJIXKA,

— I'OTOBHOCTH K OGH.[GHI/IIO 1 B3aHUMOJCHCTBUIO C JTIOABMHU CaMOTO pa3Horo craryca,

3THPI“ICCKOI>1, penmrnosﬁoﬁ NMPUHAJICKHOCTHU U B MHOFOO6paBHBIX 06CTO§ITCJ’IBCTBaX;

40



— c(OpMHUPOBAHHOCTH TPAKIAHCKOH MO3UIINN; yIACTHE B BOJIOHTEPCKOM JIBIKECHUU;

— MPOSIBIICHUE MHPOBO33PEHYECCKUX YCTAHOBOK HA TOTOBHOCTH MOJIOJBIX JIOACH K
pabotena 61aro OteuecTBa;

— MPOSIBIICHUE TIPABOBON AKTUBHOCTH W HABBIKOB IMPABOMEPHOTO IMMOBEACHUS, YBAXKCHUS
K3aKoHY;

— OoTCyTCTBHE (DAaKTOB TPOSIBICHUS WACOJOTHH TEPpOpU3Ma M DKCTPEMH3Ma CPeIu
oOyJaronuxcs;

— OTCYTCTBHE COIIMAIBHBIX KOH(DIUKTOB Cpeau OOy4aromMXCs, OCHOBAaHHBIX Ha
MEXJIMYHOCTHOM, MEXPEITUTHO3ZHOM TTOYBE;

—yd4acTHE B peaju3alldd MPOCBETUTEIBCKUX MPOrPaMM, IOUCKOBBIX, BOCHHO-
HUCTOPUYECKUX, KPACBETUECKUX OTPSIIaX U MOJIOJSKHBIX 00bEIMHCHHUSIX;

— T0OPOBOJTbYUECKHE WHUITMATHUBEI 110 TIOIICPKKH MHBATUIOB U TIPECTapesIbIX IPak/iaH;

— IPOSIBJIGHUE DJKOJOTUYECKOH KYIBTYpBI, OCPEKHOTO OTHOIICHUS K POJHOW 3eMile,
MPUPOJTHBIM OoratcTBaM Poccuu u Mupa;

— JIEMOHCTpAIysl YMEHUHA ¥ HAaBBIKOB Pa3yMHOIO MPHUPOJIOTIONH30BAHKS, HETSPIUMOTO
OTHOIICHHUS K JEHCTBUSAM, IPUHOCSIIUM BpeJl SKOJIOTUH;

— JIEMOHCTpalMsl HAaBBIKOB 3JI0POBOTO 0Opa3a >KM3HH M BBICOKUN YpPOBEHb KYJIBTYpPHI
3I0POBBS 00YJAIOIITNXCS;

— NpOSIBIIEHUE KYJIbTYpbl NOTpeOIeHUs UH(DOPMALMK, YMEHUIH U HABBIKOB IOJIb30BaHUS
KOMITBIOTEPHON TEXHHMKOU, HAaBBHIKOB OTOOpa M KPUTHUYECKOTO aHajdu3a WH(GOpMalld, YMEHUs
OpPUEHTHPOBATHCS B HHPOPMAIIMOHHOM IPOCTPAHCTBE;

— y4acTHe B KOHKypcax Npo(hecCHOHAIBbHOTO0 MacTEPCTBA U B KOMAHIHBIX MPOEKTaX;

— MPOSIBIIEHUE SKOHOMHYECKON M (PUHAHCOBOU KYJIbTYphl, SKOHOMUYECKON IPaMOTHOCTH
a TakKe COOCTBEHHOU aJeKBATHOW MO3HMIMH MO OTHOILIEHUIO K COIHATbHO-3KOHOMHYECKOMN

JIECTBUTEIILHOCTH.
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