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Pabouas mporpamma yueOHoOU nucuurumabl OJl. 12 Xumwus paspaborana c
y4eTOM TIPUMEpPHON pabodueld TporpaMmbl OOIIE00pPa30BATEIBLHON  TUCITUTIIIMHBI
«IIpumepHas pabodast mporpamma 00IIe00pa30BaATETLHON JUCITUTUTHHBI XUMUS IS
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anuii (0a30BbIi YPOBEHb, 00BEM - 72
yaca), YTBepKIAEHHOW Ha 3acenannu CoBeTa IO OIEHKE COAEp)KaHHWA M KayecTBa
OpUMEpPHBIX  pabouMx  MporpaMMm  OOIIE0Opa3OBaTENbHOIO U COILHUAIBHO-
TYMaHUTapHOTO IIUKJIOB CpeIHEro mpodeccnoHanbHoro oopasosanus (mpotokoin Ne 14
, oT 30 Hos0ps 2022 1.), HA OCHOBE TpeOoOBaHUU (eaepaTbHOTO TOCY1apCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApTa CpeaHero oOmero oOpa3oBaHMs, YTBEPKIEHHOTO
npukazoM MwuHucTepcTBa oOpa3oBaHus MW Hayku Poccuiickoit  demepanuu
(Muno6pnayku Poccun) ot 17 mast 2012 r. Ne 413 (¢ u3MeHEeHUsIMU B ACHCTBYIONICH
penakuun), henepanrbHOro rocy1IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO
npodeccuoHabHOTO 00pa3oBanus Mo crenuaibHocTH  23.02.07 TexHuueckoe
o0c/Iy:KUBaHHE W PEMOHT [BUrarTesieil, CUCTeM H arperatoB aBTOMOOWJIEH,
YTBEPXKACHHOTO MpukazoM MuHnuctepcTBa oOpa3zoBaHus u Hayku PD ot 9 nexabps
2016 r. N 1568 (c u3MEHEHUAMH M JOIMOJHEHUSIMU), TOJOXKEHUM QeaepanbHoi
oOpa3oBaTeIbHOM TMpOTpaMMbl CpefHero oOiiero oOpa3oBaHUs M C YYETOM
MOJTy4yaeMoOW CIENHATbHOCTH CpelHero mnpodeccuonanbHoro oodpazoBanust 23.02.07
TexHuueckoe 0OCIIy>)KMBaHUE W PEMOHT JBUTaTelield, CUCTEM M arperaTroB
aBTOMOOWieH,  ykpynHeHHas rpynmna crneuranbHocT 23.00.00.  TexHuka wu
TE€XHOJIOTUY Ha3€MHOI'0 TPAHCIOPTa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

1.1. MecTro OMCHMUIUIMHBI B CTPYKType 00pa30BaTe/ibHOW MPOrpamMMbl
CIO:

O6meodbpazoBarensHas aucuuruimHa OJ1.12 Xumus siBiasercs 00sS3aTebHOM
4acThlo / 4acThio, (opMuUpyeMod ydacTHHMKaMU OOpa30BaTENIbHBIX OTHOIICHUN™,
o01reo0pa3zoBaTenbHOTO KA o0pazoBarenbHoi mporpamMmbl CI1IO (manee — ITICC3)
B cootBeTcTBHH ¢ PI'OC no cnenuanbroctu 23.02.07 TexHudeckoe 00CTyKUBAHUE U
PEMOHT JIBUTATEJICH, CHCTEM U arperaToB aBTOMOOUJICH.

VYuebnas aucuumivaa OJ]. Xumus sBisieTCs 4acThblO MPEIMETHOW 00JiacTu
«ecTecTBEHHO — HayudHble npeaMersl» @DPI'OC cpegnero oOmero oOpa3oBaHus,
u3ydaercs oOydaromumucs B npeaenax ocsoenus [IIICC3 Ha 6a3e 0CHOBHOTO 00IIET0
oOpazoBaHMss ¢  y4eToM  TPO(QWIBHONW  HANPaBJICHHOCTH  IOJIYy4aeMOTO
npodeccuoHanbHOro 00pa3zoBaHus Mo yka3zaHHOU cnenuanbHocTu CIIO Ha 6azoBoM
YpOBHE.

PaGouass mnporpamma paspaborana B coorBerctBUM ¢  Konmeniueit
IpernojiaBanusi 00111e00pa30BaTENbHBIX JUCHUIUIMH C Y4Y4E€TOM MpOQeCcCHOHAIBHON
HAIMpaBJICHHOCTH  NPOrpaMM  CPEJAHET0  MPOQPECCHOHAIBHOTO  O0pa30oBaHUf,
peanu3zyemMbix Ha 0a3e ocHOBHOro obmiero obOpazoBanus ([Ipukaz MunucrtepcrBa
oOpazoBanus u Hayku P® ot 9 nexabpst 2016 r. N 1568).

1.2. lean u miaHupyembie pe3yJibTaThl 0CBOCHUS] JUCIUIIMH

1.2.1. leab o0ureo0pa3oBaTe/ibHOM IUCHMILIMHBI

OcHoBHO#l 1enbto uzydeHuss OJ.12 Xumus sBiusgerca QopMHUpPOBAaHUE Y
0Oy4Yaronierocsi NpeICTaBICHNUs 0 XUMUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KApTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B )KM3HEHHBIX U MPOU3BOJACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJAHOM Cpejie.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHMSI 001Ie00pa30BaTeJIbHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue o0OmIe0Opa3oBaTelbHAs  JIUCUUILIMHA  UMEET  TIpH
dbopmupoBanuu 06mux (OK)u npodeccronansubix (I1K) kommerenimii.

[lpuniun  npodeccuoHaIbHOM  HAMPaBICHHOCTH  00IIe00pa30BaTEIbHON
JUCIUTUIMHBL PEaTU3yeTCsl 4Yepe3 KOPPENSIHUI0 TMPEIMETHBIX, METalpeAMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHbIX pe3ynbratoB PI'OC COO ¢ ofmumu U
npodeccuonanbabiMu  koMrieTeHIusIMH CIIO w BBeneHHS TeM MPOQECCHOHAIBHO
OPHUEHTHUPOBAHHOTO COJCPKAHMUS.

OcBoenue conepxanus o0ieoopazoBarenbHon qucUIUIMHBION. 12 Xumus
o0ecrieuynBaeT JOCTIKECHUE 00YJaIONUMUCS CACAYIOIINX PE3YJIBTaTOB:



1.2.2. Ilnanupyemblie pe3yJabTAaThbl OCBOCHHA 001e00pa3oBaTeIbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Koa n IlnanupyemMble pe3yabTaThl 0CBOECHHSI JUCHUTIIHHBI
HaHMEeHOBaHHe
‘bOpM"pyeMHUX O61ue JAucnunimHapHbie
KOMIIeTeHIHii

OK 01. Beibupats
CIIOCOOBI peLICHUS
3ama4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TPY/AY, OCO3HAHHE IICHHOCTH
MacTepcTBa, TpyAoIto0ue;

- TOTOBHOCTh K aKTUBHOW JIEATEIILHOCTH

TEXHOJIOTHYCCKOM Hu COLTMAITbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTE
WHULIUUPOBATH, IJIAHUPOBATH u
CaMOCTOSATEILHO BBITTOJIHATH TaKylo
JIeSTECIIbHOCTE;

- HHTEpeC K  pa3lIMYHbIM chepam
poeCCUOHAIBHON e TETHLHOCTH,

OniaieHHe YHHBEPCATbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- caMOCTOSITENbHO  (OpPMYyIUPOBATH U
aKTyaJIM3UpoBaTh MpoOJIEeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN PU3HAK WU
OCHOBaHUS JUIsl CPaBHEHUS, KJIacCU(PUKALUU U
00001IeHHS;

- ONpEeNeNiTh LN ACSTeNbHOCTH, 3aJaBaTh
apaMeTpsl ¥ KPUTEPUU UX JOCTHUKECHMUS,

- BBIIBJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUUS
B PacCMaTpUBAEMBIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B JI€ATECIBHOCTD,

- BJAJETh CHUCTEMOM XMMHUYECKUX 3HAaHUN, KOTOpas BKIOYAET:
OCHOBOINOJIATalONIMe TOHATUS  (XMMHUYECKUIl  SJEMEHT, aToM,
DIIEKTPOHHAsE 000JI0YKa aroma, s-, p-, d-dJIEeKTPOHHBIE OpOWUTANIU
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIEHb OKUCJIEHMS, XMMHUYECKas CBS3b, MOJIb, MOJSIpPHAs Macca,
MOJIIPHBIA O00BEM, YIJIEPOJHBIN CKeNeT, (hYHKIMOHATbHAs TpYIIIa,
paauKai, HM30MEpHs, HU30MEpPbI, TOMOJIOTUYECKUN psJ, TOMOJIOTH,
YIIEBONOPOABI, KHUCIOPOA- MW  A30TCOJEpJKAIlMEe COEAMHEHHS,
OMOJIOTMYECKH aKTHUBHbBIE BellecTBa (YIJE€BOABI, JKUPBI, OEIKH),
MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS, KpHUCTaJUIMYeCKas pelleTKa, TUIbl XUMHYECKHX
peakuuit (OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUYECKHE,  PEaKluu  HOHHOrO  OoOMeHa),  pacTBOD,
ANEKTPOJIUTHI, HEIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS AUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHUYECKOW peakuuwu,
XMMHUYECKOE PAaBHOBECHE), TEOPUM U 3aKOHBI (T€OpUsS XMUMHUYECKOTO
CTpOeHMsI opranudeckux BemectB A.M. bytiepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumranuu, nepuoandeckuii 3axon J[.H.
MenneneeBa, 3aKOH COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU, (HAKTOJIOTUYECKUE CBEICHUS O
CBOIICTBaX, cOCTaBe, MOJYYEHHMM M O€30MacCHOM HCIOIb30BaHUU
BOXHEHIIINX HEOPTaHMUYECKUX W OPraHMYECKHX BEIIECTB B OBITY H
MIPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

- yYMETh BBISIBIIATb XapakTE€pHblE TMPU3HAKK UM  B3aUMOCBS3b
W3YYEHHBIX IOHATUH, NMPUMEHSTh COOTBETCTBYIOLIME MOHATUSA IPHU




OILICHHUBATH COOTBECTCTBHC pe3YHBTaTOB neiaam,
OLICHUBATh PHUCKH MOCJIeICTBUI
JIESITENBLHOCTH;

- pa3BHBaTh KpEaTHMBHOEC MBIIUICHUE TIPH
pemeHI/m KN3HCHHBIX HpOGJIeM

0) 0a30BbIe HCCIIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETH HaBBIKAMH yaeOHO-
HCCIIEI0BATEIIHLCKOM u MPOEKTHOU
JIEeSATCIbHOCTH, HaBBIKAMH paspenieHus
npo0Jem;

- BBISIBIIATh IPUYMHHO-CJICJICTBEHHBIC CBSA3U U
aKTyaJIu3UpOBaTh 3az1auy, BBIJBUTATh

TUIOTE3Y €€ PELICHUs, HaXOJUTh apryMEHTbI
JUIsL  0Ka3aTelIbCTBA CBOUX YTBEPXKICHUMU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS;

- aHaJIM3UpOBaTh IIOJYYEHHBIE B  XOZE
pelieHus 3a7add  pe3ysbTaTbhl, KPUTUYECKU
OLICHUBATh 1754 JIOCTOBEPHOCTD,
IPOrHO3MPOBaTh ~ M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- YMETh NEPEHOCUTh 3HaHUSA B
MO3HABATENIbHYIO U TNPAKTHYECKyI0 001acTh
KU3HEJESATENIbHOCTH;

- YMETb MHTErpPUpOBaTh 3HAHUS W3 PA3HBIX
MpeIMETHBIX 001acTel;

- BBIIBMraTb HOBBIE WJIEW, IpeIaraTh
OpUTHHAJIbHBIE MTOIXO0/IbI U PEIIEHUS;

- CIIOCOOHOCTD X MCMOJIb30BAHUS B
ITO3HABATEJIBHON U COLIMAIIBHOW MPAKTHKE

ONHUCAaHUU CTPOCHUSI U CBOWCTB HEOPTaHMYECKUX M OPraHMYECKHUX
BEILECTB M UX IPEBPALLECHUM; BBISBIATH B3aUMOCBS3b XMMHUYECKHX
3HaHUI c MOHSATUSIMU u MPEICTABICHUSIMU JIPYTux
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COEIMHEHUI
MEXIYHAPOJAHOTO COK3a TEOPETHMYECKOM M NPHUKIAJAHOW XUMHUU U
TPUBHUAJIbHBIE HA3BaHUS BAXKHEWIIMX BEIIECTB (ITUJICH, AllCTUJICH,
rnuuepuH, ¢eHon, QopMmalbaerus, YKCycHas KHCIIOTa, TJIUIUH,
yrapublii ras3, YIVIEKHCIBIA Ta3, aMMHaK, TalleHas W3BECTb,
HeraieHasi U3BeCTh, MUThEeBasi cojla U APYTUX ), COCTABIATH (HOPMYIIbI
HEOPTraHWYECKUX M OPTaHMYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBACHATP HX CMBICH; TOATBEPKAATh XapaKTEpHbIE
XUMUYECKHE CBOMCTBA BEIIIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEaAKIIUil;

- yMETh yCTaHABIIUBATh MIPUHAIJICKHOCTh M3YYEHHBIX
HEOPraHWYeCKUX M OPraHUYeCKHX BEUIECTB K OIPEICICHHBIM
KJlaccaM MW TpYIaM COCAMHEHUH, XapaKTepU30BaTh MX COCTAB U
BAKHEWILIME CBOMCTBA; OMNPEAENsATh BHJbl XHMHUYECKHUX CBsSI3ed
(koBasieHTHasi, MOHHAsA, METAUIMYECKas, BOJOPOJAHAs), THIIbI
KPUCTAJUTMYECKUX pEIIeTOK BEILIECTB; KIIaCCU(PUITUPOBATH
XUMUYECKHUE PEaKIIHH;

- chopMuUpOBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBIISIIOIICH
€CTECTBEHHOHAYYHONW KApTUHBI MHUpPA, POJIM XUMHUU B TTO3HAHUU
SABIIGHUN TPUPOABl, B (HOPMHPOBAHUHM MBIIIICHUS U KYIbTYpPhI
JUYHOCTH, €€ (PYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOM st
pellleHUs TMPAKTUYECKUX 3a7a4 U DIKOJIOTHUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN CpeIe;

- yMeThb TPOBOJUTH pacyeThl MO XUMHUYECKUM (opmynam u
YpaBHEHUSAM XUMHUYECKHUX PEAKIM ¢ MCMOJIb30BaHUEM (HU3UYECKUX
BEJIMYMH, XapaKTEPU3YIOLUIUX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, oObemMa (HOPMaJbHBIC YCIOBUS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIOJIb30BAaTh CHUCTEMHBIE XHUMHUYECKHUE 3HAHUA MJid
NPUHATUS PEHIEHU B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpEeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITMIOJTHEHHUSI 3a/1a4
pohecCHOHATLHOM
NEeSITEIbHOCTH

B o0s1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO  Ha  JUAJIOre  KYJIbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOErO MECTa
B IIOJIUKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE  S3BIKOBOH MU
YUTATEJIbCKOM  KYJIbTYpbl KaK CpeICTBa
B3aUMOJICHCTBUS MEXAY JHOAbMU M IO3HAHUS
MUDA;

- OCO3HaHME LIEHHOCTH HaY4HOIl
JESITEIBHOCTH, TOTOBHOCTb  OCYILECTBISATH
IPOEKTHYIO u HCCIIEI0BATENBCKYIO
JeSITeIbHOCTh MHJIMBU/YyalIbHO U B TPYIIIIE;
OniaieHHe YHHBEPCATbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

B) padoTa ¢ nHpopManmeii:

- BIIA/IETh HaBbIKaMU MOJIyYEHUs
UHPOPMALUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBIATh  IOHUCK,
aH&JIN3, CUCTEMATU3ALMI0 U HHTEPIPETALMIO
uH(pOpMallUK Ppa3NUYHBIX BUIOB U  (QopM
IIPEJICTaBICHMUS],

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMarax c
y4eTOM Ha3zHaueHUs MHPOpPMaILMU U 1eJIeBOU
ayJIUTOPUH, BBIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OILIGHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
UHpOpPMalIUU, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;

- HCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TEXHOJOIMH B
pPEIIEHNN KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX

- YMETh IUIAHUPOBATh U BBINOJHATH IUIAHUPOBATh W BBITOJHSATH
XUMHUYECKHH SKCIIEpUMEHT (IIpEeBpallleHUs] OPraHUYECKUX BEIIECTB
IPU HarpeBaHuH, MOJIYYEHHE STWIEHA M H3YyYEHHE €ro CBOIICTB,
KayeCTBEHHbIE pPEaKLMU Ha JIbJETUAbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; JIeHaTypalus OelKOB IPpU HarpeBaHUH, LIBETHBIE pEaKLUU
0€lKOB; IPOBOJUTH PEAKLUU HMOHHOTO OOMEHa, ONpEAessTh Cpeay
BOJIHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cynb(haT-, KapOOoHaT-
u XJIOpPUA-aHUOHBI, Ha KaTHOH aMMOHUS; pelarb
SKCIIEpUMEHTaJIbHBIE 3a7aun 1o TemaM "Mertamisl" u "Hemeramibr")
B COOTBETCTBUM C IpaBUIaMHU TEXHHUKHM O€30MaCHOCTH MpHU
oOpamieHHH ¢ BeHIeCTBaMH M JIaDOpPaTOPHBIM 00OPYIOBaHUEM;
IPEJCTaBIATh Pe3yIbTaThl XMMHUYECKOI'O 3KCIEepHUMEHTa B (opme
3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX PEAKIUi u (OPMYIHPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMAIUIO, MTOJIy4aeMYI0 U3
pasHBIX MCTOYHMKOB (CPEICTB MaccoBOM HHGOpPMAalUH, CETh
WnTepHer u apyrue);

- BJaJleTh OCHOBHBIMH METOJaMHM HAy4YHOI'O IO3HAHMs BEIIECTB U
XUMHUYECKUX sBJIEHUN (HaOIIOAeHHe, W3MEpEHHue, SKCIEPUMEHT,
MO/JICIIUPOBAHHE);

- yMeTh TPOBOJWTH pacCUYeThl MO XHMHYECKAM (GOpMylIaM W
YPaBHEHHMSIM XUMHYECKUX PEAKLUH C UCIOJIb30BaHUEM (DU3MUECKUX
BEJIMYMH, XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Maccbl, o0beMa (HOpPMaJbHbIE YCJIOBUS) Ta30B, KOJIMYECTBA
BEIIECTBa; MCIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HaHUA JUIS
OPUHATHS PElIeHUMH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHUEM,




¥ OpPTraHM3AIMOHHBIX 33/7a4 C COOIIOJECHUEM
TpeOOoBaHUI PrOHOMUKH, TEXHUKH
0E€30I1aCHOCTH, TUTHCHBI,
pecypcocOepeeH s, IPABOBBIX M ATHUCCKUX
HOpM, HOpM MH(POPMALMOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U
3alUThl HHGOPMAIIUU, HHPOPMAIIMOHHOM
0€30MacCHOCTH TUYHOCTH;

OK.03
ILnanupoBate u
pearn30BbIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOe
U JIMYHOCTHOE
pa3BuUTHE,
PEIITPHHIMATEITHC
KYIO JAeSITEeIbHOCTD B
npodeCuoHATIbHON
chepe,
UCIIOJIb30BaTh
3HAHUS 110
¢buHaHCOBOM
TPaMOTHOCTH B
Pa3TUYHBIX
KU3HEHHBIX
CUTYaITUSIX

JleMoHCTpanuss HMHTEpeca K HMHHOBALUSAM B
o0mactH TpoQecCHOHATBHON JEATEIbHOCTH;
BBICTpPaWBaHUE TPaeKTOPUHU
poEeCCHOHAIBHOTO pa3BUTHS u
camM0000pa30BaHus; OCO3HAHHOE
IUTAHUPOBAHKE TOBBIIICHHUS KBATH(DUKAIIHH

Ymeer OTIpENeNATh aKTyaJIbHOCTb
HOPMATHUBHO-TIPABOBOM  JOKYMCHTAIlMH B
npodeccuoHaNbHOM JeSITeIIbHOCTH;
PUMEHSTh COBPEMEHHYO HAYYIHYIO
PO ECCUOHATTLHYIO TEPMHUHOJIOTHIO;
ONpeNeNATh W BBICTpAUBaTh TPACKTOPUHU
npogecCuoHaIbHOTO pa3BUTHSI u
camMo00pa30BaHUs; BBIABIATH JOCTOMHCTBA U
HEJIOCTATKU KOMMEPYECKOM UJICH;
NPE3eHTOBATh HJIEH OTKPBITHS COOCTBEHHOIO
Jena B TPOQPECCHOHATBHON JCSITEIbHOCTH;
obopMIIATh  OW3HEC-IUIaH;  PACCUUTHIBATH
pa3Mephl BBIIUIAT IO MPOICHTHBIM CTaBKaM
KPEIUTOBAHUS; OTIPEIENATh
WHBECTULIUOHHYIO MPUBJICKATESILHOCTD
KOMMEPYECKHUX uaen B paMKax
npoeccCuoHATBLHOM NeSITeNIbHOCTH;
NPE3CHTOBATh  OM3HEC-UACI0;  OIPEILISATh

- YMETh yCTaHaBJIUBATh MIPUHAJIJIEKHOCTD M3YYEHHBIX
HEOPraHWYECKUX M OPraHWYECKUX BEUIECTB K OINPEICICHHBIM
KJlaccCaM U TpYIIaM COEAUMHEHUH, XapaKTepU30BaTb UX COCTaB U
BOKHEHIIME CBOWMCTBA; ONPENEIATh BHIBl XUMHUYECKHUX CBS3€H
(koBajiIcHTHasi, HMOHHAs, METALIMYECKas, BOJOPOJIHAS), THIIBI
KPHUCTAJUIMYECKUAX pemeToK BCIILIECTB; KJIacCU(UITUPOBATH
XUMUYECKUE PEAKLIUH;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHUYECKON COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIM XUMUU B I[O3HAHUU
SBJICHUM TPUPOJBI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPhI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW s
pelIeHUs] TPaKTUYECKUX 3aJad W OSKOJOTUYECKH OOOCHOBaHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBbIO U IPUPOAHOM CpELIE;

- yYMETh TPOBOJAUTH pACUEThl MO0 XHUMHUYECKUM (QopmyraM u
YpaBHEHUSAM XHUMHUYECKUX PEAKIUI C MCIONIh30BAHHEM (U3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJTUYECTBEHHON CTOPOHBI:
Maccel, o0beMa (HOpPMAalbHBIE YCJOBHsI) Ta30B, KOJIWYECTBA
BCIIIECTBA;, MCIIOJL30BaTh CHUCTEMHBIE XHMHUYCCKHE 3HAHHUSI IS
MNPUHATUS PEHIeHM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X MPUMEHEHUEM




UCTOYHUKU (PUHAHCUPOBAHMSL.

3HaeT cojepKaHue aKTyaabHOW HOPMATHBHO-
[IPaBOBOM  JIOKYMEHTallMM; COBPEMEHHYIO
HAYYHYIO u podeCcCHOHATIBHYIO
TEPMUHOJIOTHIO;  BO3MOJKHBIC  TPACKTOPHUHU
podecCHOHATBHOTO pa3BUTHS u
camMo00pazoBaHus; OCHOBBI
peANPUHUMATEITBCKON JIeSTEIbHOCTH;
OCHOBBI (DMHAHCOBOW T'PaMOTHOCTH; TpaBUIIA

pa3paboTKu OU3HEC-TIJIaHOB; HOPSIIOK

BBICTPAUBAaHUSl  IPE3EHTALUU; KPEIUTHbIE

0aHKOBCKHUE MPOJTYKTHI.
OK 04. - TrOTOBHOCTh K CaMOpa3BUTHIO, | - YMEThb IUIAHUPOBAaTh U BBIIOJHATh XUMHUYECKUH SKCIIEPUMEHT
O¢pdexTuBHO CaMOCTOSITEJIBHOCTH U CAaMOOIIPEIEIICHUIO; (mpeBpallleHusl OpraHMYeCKUX BELIECTB IPU HAarpeBaHHUM, MOITy4YEHUE
B3aMMOJICHICTBOBATh | -OBJIQZICHHE HaBbIKaMU yueOHO- | 3TWJIEHa M M3y4YeHHE €ro CBOWMCTB, KaueCTBEHHBbIE peaKklIUHU Ha
U paboTath B HCCIIEJ0BATEIBCKOM, IIPOEKTHOMN U | a’bJerujpl, Kpaxmai, YKCYCHYIO KHCIIOTY; AeHaTypauus OelKoB mpu
KOJJIEKTHUBE U COLIMAJILHON JIESITENIbHOCTH; HarpeBaHUM, [IBETHbIE peaKkUUu OENKOB; IPOBOAUTH pPEaKIUU
KOMaH1e OBanagenne YHHUBEPCAJIBHBIMHM | HOHHOTO  OOME€Ha, ONpeaeisaTh Cpeay BOJHBIX  PacTBOPOB,

KOMMYHHUKATHBHBIMH /IeHCTBUSIMM:

0) coBMeCTHasl 1eSITEIbHOCTD:

- NOHMMATh M HUCIOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW M UHAMBHUYaTbHON paboThI;

- IIPUHUMATh eI COBMECTHOM
JESTENILHOCTH, OpraHHU30BBIBATH "
KOOPJMHUPOBATh JefcTBus o ee
JOCTUKEHUIO: COCTaBJISITh IUIAH JIEWCTBUH,

pacnpenensatb poJiM C YYETOM  MHEHHM
Y4aCTHUKOB 00cyX/1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOpAMHHUPOBATb W BBINOJHATH PabOTy B
YCIOBHSIX  pEalbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYILIECTBIISATh NO3UTUBHOE CTPATErMUECKOE

KadeCTBEHHBIC PEakluu Ha cynab(aT-, KapOOHAT- M XJIOPHUI-aHUOHEI,
Ha KaTUOH aMMOHHS; PEeIIaTh SKCIIEPUMEHTAIIBbHbBIE 33Jjauy 110 TeMaM
"Metamnsl" n "Hemeramnbl'") B COOTBETCTBUU C IIPaBUJIaMU TEXHUKU
0e3omacHOCTH TpU OOpAIEHWH C BELIECTBAMH M J1aOOPaTOPHBIM
0o0OpyIOBaHWEM;  TPEACTABIATh  PE3yNbTaThl  XHUMHYECKOTO
SKCIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIMX
peakiuii ¥ GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YyJIhTATOB;




IIOBCACHHC B paSJII/I‘IHBIX CI/ITyaL[I/DIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHUE, OBITH
HUHUIIMAaTHUBHBIM

OsJaanenue YHHBEpPCAJIbLHbIMH
pPeryJsiTHBHBIMHU 1eCTBUAMM:

') NPUHATHE ce0sl U IPYTUX JIIO/eil:

- IIPpUHUMAThL MOTHUBBI U apryMEHTBI IPYIHUX
h1120)1 (% npu aHaJIn3e pe3yIbTaToB
JIeSTCIIbHOCTH;

- TpuU3HaBaThb CBOE MPaBO U MPaBO APYTUX
JIFOJICH Ha OIIUOKY;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
MO3ULIMU JIPYTOT0 YeTIOBEKa,

OK.05
OcyiecTBIsITh
YCTHYIO U
MACbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
si3pIke Poccuiickoi
®denepanuu C

JleMOHCTpalusl HaBBIKOB TPAMOTHO U3JIaraTh
CBOM MBICIIA U 0OOPMIIATH IOKYMEHTAIIUIO Ha
TrOCyIapCTBEHHOM s13bIKe Poccuiickon
®denepaunu, NpUHUMAas BO BHUMaHUE
0COOCHHOCTH COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA

- YMETh yCTaHaBJIUBATh MIPUHAJIJIEKHOCTD M3YYEHHBIX
HEOPraHWYECKUX M OPraHWYECKHX BEIIECTB K OINPEICICHHBIM
KJlaccaM U TpYINIaM COEAVMHEHUH, XapaKTepU30BaTb UX COCTaB H
BOKHEHIIME CBOWMCTBA; ONPENENATh BHIBl XUMHYECKHUX CBS3€H
(koBalleHTHAsi, WOHHAsA, MeTa/NIM4yeckas, BOJOPOAHAs), THIIBI
KPHUCTAJUIMYECKUAX peeToK BCIILIECTB; KJ1IacCU(PHUITUPOBATH
XUMUYECKUE PEAKLIUH;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHUYECKON COCTaBISIONICH

y4eTOM €CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIM XUMUU B I[O3HAHUU
0coOeHHOCTEeH ABJIGHUN TpUPOAbl, B (OPMHPOBAHMHM MBIIIJICHUS U KYJIbTYpbI
COLIMAJILHOTO U JMYHOCTH, €€ (YHKUHMOHAIHHOMH TI'pPaMOTHOCTH, HEOOXOIUMOM IS
KYJIBTYPHOTO pellleHus] MPaKTHYEeCKUX 3aJa4 U HKOJOTMYecKd OOOCHOBAaHHOIO
KOHTEKCTa OTHOLLIEHHUS K CBOEMY 3I0POBBIO U IIPUPOJHOM CPELE;

OK.06 ITposBisaTs PopMHpPOBaHHE IPAKIAHCKOTO - YMETh IUIAHUPOBATh W BBIMOJHATH IUIAHUPOBATh U BBIMOIHSATH
IpaXAaHCKO- aTPUOTHUYECKOI0 CO3HAHMS, YyBCTBA XUMHUYECKUN SKCIIEPUMEHT (IIPEBPALLEHUS OPraHUYECKUX BELIECTB
NaTPUOTHYECKYIO BEPHOCTH CBOeMY OTeuecTBY,I' OTOBHOCTH K IIPU HArpeBaHMM, IOJTYYEHUE HTUIEHA U H3YyYEHHE €ro CBOWCTB,
MO3ULIHIO, BBITNIOJIHEHHIO TPaXKJAHCKOT'O J10JIra U KAUeCTBEHHBIE pEaKLUUHU Ha albJETUIbl, KpaxMmal, YKCYCHYIO
JIEMOHCTPHUPOBATH KOHCTUTYILIMOHHBIX 00SI3aHHOCTEH MO 3allUTe | KUCIOTY; JIeHaTypalus OelKOB MPH HarpeBaHUU, LIBETHHIC PEaKIUU
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OCO3HAHHOC
MOBEJCHUE Ha
OCHOBE
TPaAUITIOHHBIX
00IIEYCIIOBCYCCKUX
IIEHHOCTEH, B TOM
YHUCJIE C YUYETOM
rapMOHH3aIUN
MEKHAIIMOHAJIbLHBIX
1 MEXPEIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTH
CTaHJAPTHI
AHTUKOPPYIIIUOHHO
IO IIOBEACHHUS

uHTEepecoB PoauHbI; mpuodIeHne K
00I11€CTBEHHO-I0JIE3HOH JeSATEIbHOCTH Ha
IIPUHIUIIAX BOJIOHTEPCTBA U
6J1arOTBOPUTEIBHOCTH; TO3UTUBHOTO
OTHOLLIEHHUS K BOCHHOU U rOCYAapCTBEHHOU
ci1y’k0e; BOCIIMTaHUE B JyXe HETEPIUMOCTH K
KOPPYILIMOHHBIM IPOSIBIICHUAM

O€JKOB; MPOBOIUTH PEAKLIUU MOHHOTO OOMEHA, ONPEACIATH Cpeay
BOJIHBIX PACTBOPOB, KAU€CTBEHHbIE PEAKIMH Ha cylbdar-, KapOoHAT-
u XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHHS; pelarb
AKCIIEpUMEHTAJIbHBIE 3a7a4n 1Mo TemaM "Metamisl" u "Hemeramis")
B COOTBETCTBUM C TPaBWIAMHU TEXHUKH OE30MACHOCTH MpHU
oOpallleHHd ¢ BellecTBaMU M JIabOpaTOPHBIM O00OPYIOBaHHEM;
NPEJCTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIEepHUMEHTa B (opme
3alHiCH YPaBHEHUI COOTBETCTBYIOLIUX pPEAKIHUi U (HOpPMYIUpPOBATH
BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HH(POPMAIIUIO, TOTYIaeMYIO U3
pa3HbIX MCTOYHUKOB (CpeICTB MaccoBOMl uH(poOpMaluu, CeTh
WuTepHer u apyrue);

- BJIQJETb OCHOBHBIMH METOJAMU HAy4YHOrO IIO3HAHUS BELIECTB U
XUMHUYECKUX SIBICHUI (HaONIoJeHHe, HW3MEpEHHe, SKCIePUMEHT,
MOJICIIUPOBAHUE);

OK 07.
CopelicTBOBaTH
COXPaHEHUIO
OKpY>Karolen
Cpenbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHU 00
U3MEHEHUU
KJTUMAaTa, ITPUHIIAITBI
OepexKIINBOTO
MPOU3BOJICTBA,

3¢ PeKTUBHO
JNIENUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

B 061acTH3K07I0rMuecKoro BOCIIUTaHHS:

- c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON
KYJIBTYpbl, TOHUMAHHUE BIIMSHUS COLIMAJIBHO-
DKOHOMHUYECKHX IPOIECCOB HA COCTOSHHUE
IIPUPOJHON U COLIMAJIBHOM Cpezbl, OCO3HAHUE
[J100abHOTO  XapakTepa  AKOJIOTMYECKUX
npobiewm;

- IUTAHUPOBAHME M OCYHIECTBIEHUE NEHCTBUU
B OKpYKAaIOIIEW Cpele Ha OCHOBE 3HAHUsA
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;
AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCSIINX
BpEIl OKPYKAIOIIEH Cpeie;

- YMEHHE MPOTHO3UPOBATh HEOIArONpUsATHBIE
JKOJIOTHYECKHE MIOCJICACTBHS
IPEAIPUHUMAEMBIX JENUCTBUH,
IPEeIOTBpallaTh HX;

- copMupoBaTh NPEACTABICHUSA: O XHUMHUYECKOH COCTaBIIAIOLICH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHUpa, POJIM XUMHUHU B TO3HAHUU
SBJICHUA TNPUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBbHOM TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHUs] MPAaKTUYeCKHX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U MPUPOAHOMN CpEIE;

- yMeThb coONI0aTh TMpaBHJa 3KOJOTHYECKU IeJIeco00pa3HOro
MOBE/ICHUS B OBITY M TPYAOBOH AESITENBHOCTH B LENSIX COXpPAaHEHUS
CBOETO 3/I0pPOBbS M OKPYXKAIOLIEH NPUPOAHON CPENbI; YUYHUTHIBAThH
OMACHOCTh BO3JCMCTBMSI HAa >KUBBIE OPTraHU3MBI OIpPEAETECHHBIX
BEUIECTB, TOHMMAs CMBICH IIOKa3aTels MpPeNebHOM AO0NyCTUMOMN
KOHIEHTpaluu
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- pacHIMpeHHe  ONbITa  JESATEIbHOCTH
9KOJIOTUYECKOW HAINPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMHU y4eOHO-
MCCIIEIOBATENILCKOM, TPOEKTHON 1
COILIMATbHOM JESITEIHbHOCTH,

OK.08
Hcnonb3oBars
CpencTBa
buznIecKoi
KYJIBTYPBI 17151
COXpaHCHHUS U
YKpeTIeHus
3JI0POBBS B
mporecce
npodecCuoHATbHON
JESITEIIbHOCTH U

IO IJICPIKAHUS
HEO0XOIUMOTO
YpOBHSI (PU3HUECKOM
MOJITOTOBJICHHOCTH

Pa3BuTHe ciopTMBHOIO BOCIIUTAHUS,
YCIIEIIHOE BHIIIOJHEHUE HOPMATHBOB
Bceepoccuiickoro ¢Gpu3KynsTypHO-
cropTuBHOro komiuiekca "['oToB k Tpyay u
ob6opone" (I'TO); ykperuieHue 310pOBbs U
npodrIakTHKa 00IUX U MPOo(ecCHOHATBHBIX
3a00J1eBaHu, Mponaraysaa 310poBoro oopasa
YKU3HU.

- chopMuUpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAy4YHOM KAPTUHBI MHUpPA, POJM XUMHUU B IIO3HAHHUH
ABIIGHUN TPUPOABl, B (POPMHPOBAHUM MBIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIHHOH T'PaMOTHOCTH, HEOOXOTUMOH ISt
pellleHus MPaKTUYEeCKHX 3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpEeLE;

OK.09
ITonw3oBaThCs
po(heccCuOHANBHO
1 TOKyMEHTaluen
Ha
rOCYJIapCTBEHHOM H
WHOCTPAHHOM
SI3BIKAX

IToHuMaTeL OOMIMI CMBICIT YETKO
MIPOM3HECEHHBIX BHICKA3bIBAHUM HA
U3BECTHBIE TeMbI (TPo(dhecCHOHANBHBIEC U
OBITOBBIE), IOHUMATh TEKCTHI Ha 0a30BbIE
npodeccuoHaNbHBIE TEMBI, YYaCTBOBATh B
Majiorax Ha 3HaKOMbIE OOIIie U
npodeccCHOHANLHBIE TEMBI, CTPOUTH MPOCTHIE
BBICKA3bIBaHUS O ce0e M O CBOEH
po(hecCHOHANBEHOM NeSTeIbHOCTH, KPATKO
00OCHOBBIBATh U OOBICHUTH

- YMETH YCTaHaBJIMBATh IIPUHAJIEKHOCTD M3yYEHHBIX
HEOPraHWYECKUX M OPraHWYECKUX BEHIECTB K OINPEIEICHHBIM
KJIaccaM M TpylnIiaM COEIWHEHUM, XapaKTEepU30BaTh UX COCTAB W
BOKHEHIIME CBOWMCTBA; OMNPENENSTh BHABl XUMHYECKHUX CBS3€il
(koBajieHTHasi, HOHHAsA, METAJUIMYECKas, BOJAOPOJAHAs), THIIbI
KPHUCTAJUTMYECKUX peleToK BEIIECTB; KJIacCCU(PUITUPOBATh
XUMHUUYECKHE PEAKLUU
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IIK 1.2.
OcCyliecTBIISITh
TEXHUYCCKOC
o0cIy)KMBaHUE
aBTOMOOMJILHBIX
JIBUTaTEJIEH
COI'JIaCHO
TEXHOJIOTHYECKOM
JIOKYMEHTAIUH.

IIK 3.2.
Ocy1iecTBIsITh
TEXHHYECKOE
00cy>)KMBaHUE
TPAHCMHCCHH,
XOJIOBOM 9aCTH U
OpTraHoOB
yIIPaBICHUS
aBTOMOOHMIICH
COTJIACHO
TEXHOJOTHYECKOMH
JOKYMEHTAIUH.

IIK 4.1. BEIIBIATE
nePEeKThI
aBTOMOOMIIbHBIX
KY30BOB.

- Oco3HaTh JMYHBIA BKJAJ B IOCTPOCHUU
YCTOWYHMBOTO OYAYyILETO;

CamocrosarenbHo  (oOpMyaHpoBaTh |
aKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHBBI B JIESITEIBbHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM,

OIICHUBATh PHUCKHU IOCJIECTBUI
IEeSITEILHOCTH,

- cnocoOHOCTh u TOTOBHOCTD K
CaMOCTOSITEIILHOMY MIOUCKY METOJIOB

pelICHUA MPAKTHUYCCKUX 3adad, IIPUMCHCHHUIO
pa3IMYHBIX METOIOB TIO3HAHUS;

- CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE
3aaud B 00pa30BaTENbHOW JICATEIBHOCTH U
JKNU3HCHHBIX CUTYalHAX;

- UMETh BHYTPEHHIOIO MOTHBAITHIO,
BKJTFOUAIOIYIO CTPEMJICHUE K JOCTHKCHHIO
IEJIU U YCIIeXY, ONTHMHU3M, HHUIIUATHBHOCTb,
YMCHUEC ﬂeﬁCTBOBaTL, ucxonass M3 CBOUX
BO3MOKHOCTEI;

- UMETh MHTEPEC K PA3IUYHBIM chepam
poheCCUOHATTLHONICATEILHOCTH,

- YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oymymieit npodeccuuupeann3oBbIBaTh
COOCTBEHHBIC JKU3HCHHBIC TIAHBI, TOTOBHOCTh
U crnocobHocTh K o0Opa3oBaHHWI0 U
caMOoOOpa30BaHUIO HA TMPOTSHKCHUU BCEH
KU3HH,

- YMETb BBISBJIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX MTOHITHIA, TPUMEHSATh COOTBETCTBYIOIINE MOHITHS ITPH
OMMCAHUU CTPOCHUS U CBOMCTB HEOPTAHUYECKUX U OPTaHUUECKUX
BEILECTB U UX IIPEBPALLECHU;

-yMeTh KJlacCUu(PUIIMPOBATh HEOPraHUYECKHE U OpPraHUYECKUe
BEIIECTBA U XUMHUYECKHE PEAKIINH, CAMOCTOSITEIILHO BHIOUPATH
OCHOBaHUS U KPUTEPUH IS Kiaccu(PUKAIMK U3ydaeMbIX
XUMHYECKHX 00BEKTOB;

- YMETb IJIAHUPOBATH U BBIIOJIHATH XUMHUUYECKUNA SKCIIEPUMEHT,
MPEJICTABIISITh PE3YJIBTAThl XHMUYECKOTO IKCIICPUMEHTA B PA3TMYHOM
dbopme (Tabnwuia, rpaduk, OTIYET, JOKIAI, TPE3CHTALINS ),

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HH(POPMAIIUIO, MTOJIy4aeMyI0 U3

pPa3HBIX HCTOYHUKOB (CpEICTB

WutepHer u napyrue), nepepadaTeiBaThb €€ M MCIONb30BaThb B

MaccoBoM HMH(pOpMalLMH, CETh

COOTBETCTBUU C TIOCTABJIICHHON yueOHOU 3a1a4eii;

- yMeTb coOJ0JaTh MpaBWia HKOJOTMUYECKH IIeJIeCO00pa3HOro
IIOBCACHUS B 6I>ITy n pr,Z[OBOI\/'I ACATCIIBHOCTH B LECJIIX COXPAHCHUA
CBOETO 3/I0pOBbSl M OKpY’Karolleld NPUPOTHOU Cpelbl; YUYHUTHIBAThH
OMACHOCTh BO3JEHCTBHS HA >KHMBbIE OpPraHU3Mbl ONpEAEICHHBIX
BEIIECTB, TOHUMAsl CMBIC] MOKa3aTelas NpeAebHOU JOIMyCTUMON
KOHIICHTPALIUY;

- yMETb
KaueCTBEHHBIX peaklnii 0OHapYKEHHUsSI OPraHUYEeCKUX COeTUHEHUH;

pe€uiatb HOPaKTHYCCKHUE 3aJaHusd Ha  COCTABJICHHC

- YMeTh pemarh MPaKTUKO-OPUEHTUPOBAHHBIE TEOPETUUYECKHE
3a/IaHMs Ha CBOMCTBA M MOJyYE€HHE HEOPTaHUUECKUX BEILIECTB;
- yMeTb pelarhb

MMPAKTUKO-OPUCHTUPOBAHHBIC  3aJlaHUSA 1o
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IIK 4.2. IIpoBoauTh
PEMOHT
TTOBPEKICHU I
aBTOMOOMJILHBIX
KY30BOB.

- aHAIM3HMPOBATh TIOJYYCHHBIE B
peleHHsI3a1a9lPE3yIbTaThl, KPUTHUCCKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATh ~ M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- CaMOCTOSITEIbHO ~ COCTaBIISATHIUIAHPEIICHUS
POOJIEMBICYYETOMUMEIOIIIX CSIPECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH u
MPEIIIOYTEHHI;

- TOTOBHOCTBKTPY/Y,0CO3HAHHCIIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- BIIQJICTHHABBIKAMUIIOIYYCHUAUHPOPMALIUN
1 UCTOYHUKOB Pa3HbIX THUIIOB,

- CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHbBIE
3aJaud B 00pa30BaTeNIbHOW JEATEIBHOCTH U
KU3HCHHBIX CHTYaIUsX;

- UMCTb BHYTPCHHIOIO MOTHUBAIIHUIO,
BKITIOYAKOIIYI0 CTPEMIICHHUE K JIOCTHKCHUIO
IEJIM ¥ YCIIeXY, ONTHMHU3M, HHAIIUATHBHOCTb,
YMCHUEC )IeflCTBOBaTI), ucxoasda M3 CBOUX
BO3MOKHOCTEH;

- UMETh UHTEPEC K Pa3InYHbIM chepam
po¢eCCUOHATBPHONUIEATETLHOCTH,

- YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieit npodeccCuuupeann3oBbIBATh
COOCTBEHHEBIE KU3HEHHBIE IIJIaHbI, TOTOBHOCTH
U crnocoObHOCTh K 00pa3oBaHUIO U
caMOoOOpa30BaHUIO Ha MPOTKECHUU BCEH
JKU3HU,

- aHAJIM3HMPOBATh TOJYYCHHBIC B
peleHUsI3a1a9lPE3yIbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MMPOTrHO3UPOBATH U3MCHCHUC B HOBBIX
YCIIOBUSIX.

XoJie

Xoa¢e

COCTAaBJICHUI0 XMMHUYECKMX pPEaKUUH C ydyacTHMEM OpPraHMYECKUX
BEIIECTB, HCIOJB3YEMBIX IS UX MWIACHTU(UKAIUK B OBITY U
IIPOMBIIIIIEHHOCTH;

- yMeTb pelarb PAaKTUKO-OPUEHTUPOBAHHBIE TEOPETHUYECKUE
3aJaHusl Ha aHalmu3 (PaKTOPOB, BIMSIOIIMX HAa U3MEHEHHE CKOPOCTH
XUMHUYECKON peakluy;

- YMETb pelaTh NPaKTUKO-OPUEHTHPOBAHHBIE PACUETHBIC 3aJaHUs Ha
UCNONIb3yeMble B

JIUCIICPCHBIC OBITOBOH 51

HpOHSBOI[CTBGHHOfI ACATCIBbHOCTH 4YCJIOBCKA.

CHUCTCMBI,

-3HaTh 00JIACTH MPUMEHEHHs MAIIMHOCTPOUTENbHBIX MAaTEPUAJIOB;
-3HaThb METOJbl 3aIIUTHI OT KOPPO3UH aBTOMOOWISL M €ro jAeTajei,
noa0UpaTh MaTepHAIIBI JJIS 3AIIUTHI DJIEMEHTOB Ky30Ba OT KOPPO3UH;
MCTIOJIB30BaTh KCIUTYaTallMOHHBIE MaTepHajbl B MPO(ECCHOHATEHON
JeSITEIIbHOCTH;

-BBIOMpATh MaTepHalibl Ha OCHOBE aHajlu3a MX CBOMWCTB, JUId
KOHKPETHOI'O TPUMEHEHUS;

-co0ro1aTh Oe30nacHbIe yCI0BHA TPYya B IPO(ECCHOHANBHOM
JeSITEIIbHOCTH;

-0(hOpMJIISITH TEXHUYECKYIO U OTUETHYIO TOKYMEHTALUIO.
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1.3. MuauBuayaabHasi NPOEKTHAA 1eSITeJIbHOCTD

NHauBuayanbHBIM TPOEKT (J1ajiee - IPOEKT) MPEJACTABISIET 000l 0co0yIo
dbopmy opraHuzanuu o0Opa3oBaTEIbLHON JEATEILHOCTH oOydaromuxcs (ydeOHOe
UCCJIEIOBAHUE WJIM y4YEOHBIM MPOEKT), MPEeIyCMOTPEHHYIO B Y4eOHOM IUIaHe. DTO
KOMILJIEKC TOUCKOBBIX, HCCJIEIOBATEIbCKUX, PACUETHBIX, TpaPUUYECKUX U APYTHX
BUJIOB pabOT, BBIMOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO HUIU
TEOPETUUECKOTO PEIICHUSI 3HAYMMON TPOOIIEMBI.

NunuBuyanbHBIA ~ TPOEKT  BBITIOJNHAETCS IO TEMAaTHUKE, IpeaiaracMou
MPENoAaBaTeNsIMU B paMKaxX CBOMX JHMCLUMILUIMH U OTPaKEHHOW B pabodyeil mporpaMmme
JTUCIUIUIMHBL, WU TeMa GOpMyIHUpYyeTcss 00yJaroMMCsl IPY y9aCTUU MIpernogaBaTelis
WHIUBUYAIBHO, YYUTHIBAsK KPYT MHTEPECYIOMMX 00ydaromerocs nmpooieM.

Pe3ynbTaThl BRIMOTHEHUS HHANBUYATEHOTO MTPOCKTA TOJKHBI OTPAXKaTh:

— c(hOpMHPOBAHHOCTh HAaBBIKOB KOMMYHUKATHUBHOM, y4eOHO-UCCIIEI0BATEIHCKON
JESATETbHOCTH, KPUTUYECKOTO MBIIILICHUS;

— CHOCOOHOCTb K WHHOBAIMOHHOM, AHATTUTHUYECKOMH, TBOPYECKO,
WUHTEIJICKTYalTbHOU e TEIbHOCTH,

— cOPMUPOBAHHOCTh ~ HABHIKOB  NPOEKTHOM  AESITENBHOCTH, a  TaKke
CaMOCTOATENIBHOTO NMPUMEHEHUS NPUOOPETEHHBIX 3HAHUW M CIOCOOOB ACHCTBUI MpHU
peIIeHUN pa3IMYHbIX 3a/1a4, ucnob3ys 3HaHus mo OJ1.12 Xumus;

— CIIOCOOHOCTH MOCTAaHOBKHU eI ¥ (POPMYIMPOBAHUSI TUIIOTE3bI MCCIIEIOBAHUA,
IJIaHUpOBaHUST PabOThI, OTOOpa M UWHTEPHpPETAlMd HEOOXOAMMON HH(OpMaInH,
CTPYKTYPUPOBAHUS apTyMEHTAIlMU PE3yIbTaTOB UCCIEAOBAHMS HA OCHOBE COOpPAHHBIX
TaHHBIX, TPE3EHTAIINH PE3YIbTATOB.

[TpoeKThI, BEITIOTHIEMBIE O0yJAFOIIMMHUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUTIOB:  WMCCJICIOBATEIbCKUM,  MPAKTHKO-OPUCHTUPOBAHHBIN,  WH(DOpPMAIMOHHO-
MTOVMCKOBBIN, TBOPUYECKUI, UTPOBOM.

[TpakTUKO-OPHEHTHUPOBAHHBIN MPOEKT OTJIMYACTCS YETKO O0O03HAYCHHBIM C
CaMOro Hayaja KOHEYHBIM pe3yJbTaTOM JEATEIbHOCTH YYAaCTHHUKOB IIPOEKTA.
Tematnka TIPOEKTOB MPO(ECCHOHANBHON  HANpaBICHHOCTH TMpPEJICTaBICHA B
MPUJIOKEHUH 1.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUILIAHBI

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bux yueOHoi1 padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl TUCHUIIIHMHBI 60
B T.Y.

OcHoBHOE coep:KaHue 52
BT. 4..

TEOPETUUICCKOE 0OyUCHHE 22
MIPAKTUYECKUE 3aHATHUS 22
7a00paTOpPHBIC 3aHITHUS 8
IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME 6
(comepxaHMe MPUKJIATHOTO MOTYJIA)

BT. U..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aAHATUSA 4
NuauBuaYyaJbHBIH NPOEKT aa
IMpome:xxkyTounas arrectauus (nuddepeHnrpoBaHHbIN 5

3a4er)
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2.2. TeMaTnyecKMii IJIAH U COAEPKAHME TUCHUILTHHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasa (OCHOBHOE U IPO(decCHOHAIBLHO-0PHEHTHPOBAHHOE), O6LeM 1aco DopmupyeMble
. beM 4acoB
pa3iesioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHoOe coaepkaHue 4 OK 01
Crtpoenue aToMOB
XUMHIYECKHX Teopernueckoe o0y4yeHune 2
AJIEMEHTOB U
pupoa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XUMUYECKON DnekTpoHHas KoHurypamus aroma. Knaccuduxaiuss XMMHYECKUX DJIEMEHTOB (S-, p-, d-2J€MEHTHI).
CBA3U BanenTtHsle  asekTpoHbl.  BaneHTHOCTb.  DJIEKTpOHHAsE ~ MpUPOAA  XMMHUYECKOW  CBS3H. 2
DNeKTPOOTPUIIATEIbHOCTh. BHUIbI XMMHUYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, MeTaJIn4yecKas,
BOJIOPOIHAs) M CTIOCOOBI ee 00pa30BaHMs.
IIpakTH4eckue 3aHATHSA 2
IIpakTnyeckoe 3ansaTue Nel
Pemienune 3amaHuvii Ha WCHOJIB30BAaHUE XUMHUYECKOW CHMBOJMKM M HAa3BaHWI COEIUHEHUH 1O
HOMEHKJIAType MEXJYHApPOJHOTO COI03a TEOPETHYECKOM M NPUKIAJAHOW XUMHUU W TPUBUAIBHBIX
Ha3BaHWUU JUISI COCTABIICHUS] XMMHUYECKHX (POPMYJS TBYXaTOMHBIX COCIWHEHHHA (OKCHIIOB, CYJIb(HUIOB, )
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINUECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHHI B COOTBETCTBHUH C
nojoxxenueM [leprnonndeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaepkaHue 2 OK 01
[Tepuoanueckuit OK 02
3akoH 1 Tabauna | IIpaKkTH4eckne 3aHATHSA 2
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J.. MenneneeBa

IIpakTnyeckoe 3ansaTue Ne2

[Tepuonuueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. duznueckuii CMbICI
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro anemenTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XHMUYCCKHUX DJICMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3JIEMEHTOB «MeTaNTNYeCcKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHHUEM M TOJIOKEHUEM B MEPUOIUYECKON CUCTEME
xUMudeckux ayemeHToB .M. Menaeneeray.

Pa3pen 2. Xumnue

CKHE pCaKIuu

Tema 2.1. Tumsl

OcHoBHOE CoAcpKaHue

XUMHUYCCKUX
peakuuii

Teopernueckoe o0yuenue

Krnaccudukanys u THIBI XUMUYECKUX peakuil ¢ yuacTueM HeopraHnyeckux BeiecTB. CocTaBieHue
ypaBHEHMI peakluil COeIMHEHMs], PAa3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peakifii TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUSI-BOCCTaHOBIIEHU. CTeneHb OKucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOICTBEHHBIX IpoIleccax U
KU3HENIESATEIIbBHOCTH OPTraHU3MOB.

IIpakTHyeckne 3aHATHA

HUCIIOJBb30BaHHUEM MAacCChI, o0bema (HOpMaJIBHBIe YCJIOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA.

IpakTuyeckoe 3anaTueNe3.KonnuecTBeHHblE OTHOHIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XMMHH U PACUETHI 10 YPaBHEHUSIM XUMHUUYECKHX peakiuid. Moiab Kak eJuHUIA KOJINYECTBa
BellecTBa. ModsipHass Macca. 3aKOHBI COXPAHEHUsI MacChl M AHEPruu. 3akoH ABorajapo. MomsipHbIii
o0beM ra3zoB. OTHOCHUTENbHAs TUIOTHOCTh ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKUX PeakIuil ¢

OK 01
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Tema 2.2.

OnektponuTtndecka| OCHOBHOE co/lepKaHue 4 OK 01
s1 TUCcolMalus 1 OK 04
MOHHBIH 06MeH TeopeTuyeckoe o0yueHue 2
Teopus anekTponUTHYecKoi aucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakinu HOHHOTO
obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBIEHUS WX IMOJHBIX M COKPAIICHHBIX 2
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklny. 3aJaHusl Ha COCTaBJIICHUE HOHHBIX PeaKuil
JlaGopaTopHoe 3aHsITHE 2
JlabopaTopnasi padoral. “Tunsl XuMuyecKux peaxuuii”.
HccnenoBanue TUIoB (10 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOr0 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX 2
pacTBOpoOB. 3a/1aHUs HA COCTABJICHHE HOHHBIX peaKlui
Paznea 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BeleCTB 14
OcHOBHOe coep:kaHue 4 OK 01
Tema 3.1. OK 02
Knaccupukamus, | Teopernyeckoe odyuenne 4
HOMEHKJIaTypa 1 -
cTpocHHe [Ipenmet Heoprannyeckoit xumun. Knaccudukanys HeopraHuueckux BemecTB. [IpocTeie U crokHbIe
HEOPrAHNIECKHX BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anMocBs3b
HEOPraHMYECKUX BEIIeCTB. ATperatHble COCTOSIHUA BelecTBa. Kpucrannudyeckue u amopdHbie
BEIIECTB
m BelIecTBa. THUITBI KPUCTAUIMYECKUX PEMIETOK (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METAJUTHYECKas). 2
3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUITA KPUCTALTUNIECKON PEIIETKH. 3aBUCUMOCTh
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJa XUMHUYECKOM CBSI3HM M TUITA KPUCTATTMIECKOM PEIIETKH.
[TpuunHBI MHOTOOOpAa3usl BEIIECTB.
IMpakTuyeckue 3aHATHSA 2
IIpakTHyeckoe 3anaTHEe Ned 2

Homenknatypa HEOpraHMueCKUX BEIIECTB: HA3BAHHUE BEUIECTBA UCXOIS U3 UX XUMUIECKOU (hOPMYIIBI
WM COCTaBJIEHWE XUMHUYECKON (POpPMYJIbI UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYyHAPOTHOM
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(UIOTTAK) mnm TpuBHaIbHOW HOMEHKIIATYpE.

Pemenne mnpakTuyeckux 3aJaHUi IO KJIAcCU(PUKALMM, HOMEHKJIAType M XUMHYECKUM (opMysaM
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbI Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETrallleHasl U3BECTb, MUThEBAs COJIA U IPYTUX): HA3bIBATh U COCTABIIATH (POPMYJIIbI XMMUYECKUX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.

Hctounnku xuMndeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Touck nupopmanuu Mo Ha3BaHUSIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (pOpMyIIaM.

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIIICCTB

OcHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqelme

Mertansl. O6H_II/IC @HSHH@CKI/IC M XUMHYECKHE CBOIicTBa MeTawioB. CrocoObl MMOJIYYCHMUI. 3HaucHHUE
MCTAJUIOB M HCMCETAJIJIOB B IPHUPOAC U KUBHCACATCILHOCTH YCJIOBCKAa W OPraHMU3MOB. KOpp03I/I$I
MCTAJJIOB: BUbI KOPPO3UH, CII0COOBI 3allIUThI MCTAJJIOB OT KOPPO3HH.

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cOeJUHEHU HeMeTamioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B IIPUPOJIE.

XUMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KMCIIOT,
coJsied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIMHEHUH,
BBICIIMX OKCHJIOB U THAPOKCH]IOB.

HpaKTH‘IeCKOC 3aHATHE

IIpakTuyeckoe 3ansaTHeNeS.CocTaBieHuEe YpaBHEHHM XMMUYECKHUX PEAKIUN C y4aCTHEM IPOCTBIX H
CJIOKHBIX HEOPraHMYECKUX BELIECTB: METAIIOB U HEMETAJUIOB;, OKCHUJOB META/UIOB, HEMETAIJIOB U
aM(pOTEpHBIX D3JEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMN U aMQOTEpHBIX T'UAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOUCTBA.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUIl HAa CBOMCTBA, COCTAB, IMOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
JESTEIIbHOCTH YEJIOBEKA.

OK 01
OK 02
[IK 4.1.
[IK 4.2.
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Tema 3.3. OcHOBHOe coiep:kaHue OK 01
Nnentuduxanys OK 02
HCOPraHM4CCKUX JlabopaTropHoe 3aHsTHE 2 OK 04
BEILECTB K 4.1

JlabopaTopHas padora 2. «neHTrduKaIMsI HEOPraHUISCKUX BEIIECTBY.

Pemenue sKkcriepuMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJJIOB M HEMETAJJIOB, IIO

PAacIO3HAaBaHUIO U MOJIIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. ’

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOKCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHHUSI.
KontposbHasn .

CBolicTBa HEOPraHUYECKUX BEILECTB. 2
padora 1
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 18
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, 1K 4.1
CTpOeHHe 1 Teopernyeckoe o0yuenue 2
HOMEHKJIaTypa . .

[TosiBneHue 1 pa3BUTHE OPTAaHMYECKON XUMUHU Kak Hayku. [Ipenmer oprannueckoid xumMun. MecTto u
OPTaHIHCCKHIX 3HAaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BeIeCTB XUMUYECKOE CTPOEHUE KakK IOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJ€ COTJIACHO MX BaJICHTHOCTH.

OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHnyeckux coequHeHuid A.M. bytneposa.

VYraepoaHblid CKeJeT OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO

CTpoeHust MoJiekyn. M3omepust 1 u30MepBHI. 2

[lonsitTne o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM  OPraHUYECKUX

coeMHeHHI. MexayHapoaHass HOMEHKJIATypa M MPUHLMIBI  HOMEHKIATYpbl OpPraHUYECKHUX

coenuaennii. [lonsatne 00 a3oTcomepkalMX COCAMHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBAaX

(yrmeBomax, »Xupax, Oelkax H JAp.), BBICOKOMOIJICKYJSIPHBIX COEAMHEHHSIX (MOHOMEp, MOIUMEp,

CTPYKTYPHOE 3BEHO).

IpakTnyeckue 3aHATHS 2

IIpakTnueckoe 3ansaTne Ne6 5

HOMCHKJ’IaTypa OpTraHU4YCCKUX COCI[I/IHeHI/Iﬁ OTACIBHBIX KJIAaCCOB (HaCI)IHleHHBIe, HECHACBhIINICHHBIC U
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apOMaTHYECKHUE YTIIEBOJOPOJBI, CIUPTHI, (DEHOIIBI, aJIbJIETH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBieHHE TIOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKHUX BEHIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Yysl WX HAa3BaHUS IO CHUCTEMATHYECKOH W TPUBHUAIBHOW HOMEHKJAType (ITHIICH,
alleTWICH, TIIMIEpUH, (eHOd, (OopMalbACTHI, YKCyCHAas KHCJIOTa, TIUIMH). Pacdersl mpocreiimeit
(hOopMyIIbI OPraHUYECKOM MOJICKYIIBI, HCXO/IS U3 JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHUH

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

@OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCAMHEHUH OTIENBHBIX KIACCOB (0COOEHHOCTH
KJ1accu()UKALMU 1 HOMEHKJIATypbl BHYTPH KJacca; TOMOJIOTMUYECKU psal 1 obmas popmya; U3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI IOTYYCHNUS):

— MpeneabHbIE YIIIEBOAOPOAbl (AIKaHbl M LUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIEBOAOPOAOB, HAXOXK/CHNE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HempeJenbHble (AJKEHbl, AJIKUHbI M alKaJueHbl) M apoMaTH4YecKHe YyrieBoAopoabl. [opeHue
aleTUIIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIIOB.

— KHUCJIOPOACOAEpIKaIlIie COeTMHEHNS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETH/IbI
U KETOHBI, >KHUpBL, yriaeBonbl). [IpakThueckoe NpUMEHEHHWE STWICHIVIMKOJS, IMNIMLEpHHA, (eHoxa.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHUCIOTBl. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KUCJIOT. Morolue cBOWCTBa MbLJa.

— a30TCcojiepKalllhe COEAMHEHUs (aMUHBI M AMHHOKHCIOTHI, Oelku). BbICOKOMONEKYIspHbIE
COEMHEHMS (CUHTETUYECKHE U OMOJIOTMYeCKH-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[TonnMepusanus 3TUIEHA KaK OCHOBHOE HAITPAaBJIEHNE €T0 CIIOJIb30BaHUS.

I'enernyeckas cBSI3b MEXAY KJacCaMHU OpPraHMYECKUX COCTUHEHHH.

IIpakTHyeckne 3aHATHA

IIpakTnyeckoe 3ansitme Ne7. CBolicTBAa OpPraHMYECKUX COEIUHEHMM OTHENBHBIX  KJIACCOB
(TpuBMaNbHAS W MEXIyHApOJIHAs HOMEHKJIATypa, XUMHUYECKHE CBOWMCTBA, CIOCOOBI MOJYYCHUS):
npeAelibHble (QIKaHbl W IUKIOAJKAHbI), HENpeAe/ibHble (AJIKEHbl, AJIKWHbI M aJKaJUueHbl) U

OK 01
OK 02
OK 04
K 1.2.
[IK 3.2.
[IK 4.2.
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apOMAaTUYECKUE YTIICBOJOPO/bI, CIUPTHI M (HEHOJBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aNbICTUAB U
KETOHBI, aMHHBl M aMHWHOKHCIIOTBHI, BBICOKOMOJICKYJISIDHBIE COCAMHEHHWsS. 3aaHusl Ha COCTABJICHUE
yYpaBHEHHI XMMHUYECKHX pPEaKIUil C yd4acTHEM OpPraHWYECKHX BEIECTB Ha OCHOBAaHMM HX COCTaBa U
CTPOCHHS.

IIpakTuyeckoe 3ansitue Ne8.CocTtaBieHue cxeM peakiuil (B TOM YHCIIE MO MPE/I0KEHHBIM IIETOYKaM
MPEBpAIICHUI), XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIENbHBIX
KJIACCOB, CHOCOOBI MX IMOJIyY€HUS W Ha3BaHUE OPTraHUYECKUX COCIWHEHUN MO TPUBHAIBHOM WM
MEXIyHApOAHOM CUCTEMAaTUUYECKOM HOMEHKIIATYPE.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIpUMEHEHHUE B
OBITOBOH U
MPOU3BOICTBEHHON
EeSITENTLHOCTH
yeJIoBeKa

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqenne

buooprannueckue coenuHenus. Ilpumenenne u Ouosormueckas poisib yriieBonoB. OKHCIEHHE
YIJIEBOAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOnacTH NPUMEHEHUs aMHHOKHUCIIOT.
[TpeBpamienust OenkoB NuIM B opraHu3me. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
(byHKLIUY XUpOB. Posib opraHndeckoit XuMuM B pelieHny npo0sieM MUILEeBOi 6e30MacHOCTH.

Ponbp opranumueckoil XMMUH B pEHIEHUHM NPOOJIEM SHEPreTH4eckoid O€30MaCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUHM HOBBIX MaTEpUaJIOB, HOBBIX HCTOYHHKOB 3HEPTUM (aJIbTEpHATUBHBIE HCTOUHUKU
sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTACIbHBIX KJIACCOB
(YraeBoJopoabl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, albAETHABI U JIp.), CMBICI
IIOKa3aTelIsl MPeAeIbHO TONyCTUMON KOHIICHTPALIUH.

JlabopaTopHoe 3aHsiTHE

JlabopaTopnas pabota3. “laeHTrduKanus opraHnIecKux COCTMHEHUH OTACIbHBIX KJIAaCCOB™
WnenTudukanis opraHnuecKuX COeIMHEHUH OTAENbHBIX KJIACCOB (Ha MpUMepe albJeru0B, Kpaxmana,
YKCYCHOM KHCIOTBI, O€IKOB U T.I.) C MHCIOJb30BaHMEM HX (U3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KAauyeCTBEHHBIX peakiuid. JleHaTypauusi Oenka Hpu HarpeBaHuu. LI[BeTHble peakmuu
0enkoB. BO3HUMKHOBEHHE AHAJUTHUYECKOIO CHTHaja C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpH
MPOTEKaHUN Ka4eCTBEHHON peaKkuy, MO3BOJISIONICH HACHTH(PHUINPOBATH MPEITI0KEHHBIE OPraHUYECKHE
BEIIIECTBA.

KonTpoasnas

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIECTB.

OK 01
OK 02
OK 04
K 1.2.
IIK 3.2.
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padora 2

Pa3nean S. KuneTrnueckue u TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX PeaKkuuii
Tema 5.1 OcHOBHOe coiep:kaHue OK 01
CxopocTh OK 02
XUMHUECKHX I[IpakTnyeckue 3aHATHS K 1.2.
DCAKIIH. IIpakTnyeckoe 3aHaTHeN29.CKOPOCTh peaKlUU, €€ 3aBUCUMOCTb OT Pa3lUYHBIX (PAKTOPOB: MPUPOIBI 1K 4.2.
XUMHIECKOS pearupyromux BCHICCTB, KOHHOCHTpALUKW peCarupyromux BCIICCTB, TCEMICPATypbhl MW ILIOIIAAA
PaBHOBCCHC PEaKIMOHHON MOBEepXHOCTU. TermnoBbie 3PHEKTh XUMHUECKUX peakUuui. DK30-M SHAOTEPMHUUYECKUE,

peaknuu

OOpatumocTh peakuuii. XHUMHUYECKOE pPABHOBECHE U €ro CMEIICHHE IOJ JACHCTBUEM pPa3UYHbIX

($hakTOpoB (KOHIIEHTPAIHS PEAareHTOB MM MPOIYKTOB PEAKIINH, JaBIICHUE, TEMIIEPATypa) U CO3aHUS

ONTUMAJILHBIX YCIOBUN MPOTEKaHU XUMHUecKux mporieccoB. [Ipunnun Jle [llatensbe.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUK HAa aHaNU3 (AKTOPOB, BIMSIOUIMX HA H3MEHEHHE

CKOPOCTH XHMHUYECKON pEeaKiuu, B T.4. C MO3HUIIMNA IKOJIOTUYECKH 11eJIeCO00pa3HOTo MOBEACHUS B OBITY

Y TPYIOBOU JIEATEIIFHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY)KAFOIICH TPUPOTHOM CPEIbI.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX 3aqaHUil Ha mnpuMeHeHue mnpuHiuna Jle-Illarense nms

HaXOXJCHHUS HANpPaBJICHUS CMEILIEHUS PpaBHOBECHS XUMHUYECKOW peaklMM U aHajau3 (akTopoB,

BIUSIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
Pazneu 6. PactBopsI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
[Tousarue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

1K 4.2

PactBopenne kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTe. MaccoBass 11078 pacTBOpeHHOro BemecTBa. (CMBICT MOKa3aTenss MpeaesibHO
JOMYCTUMOM KOHIICHTPAIIMH U €T0 UCTIOJIB30BaHUE B OLIEHKE HKOJIOTHUECKOI 0€30MacHOCTH.

[IpaBmiia SKOJOTHYECKU I11€71€CO00pa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITENHLHOCTH B IEJSIX
COXpaAHEHHUS CBOETO 3/I0POBbSI M OKPY>KAIOIIEH MPUPOAHOU Cpeibl; OMACHOCTh BO3JCHCTBUSI HA JKUBbBIC
OpraHu3Mbl OMPEJETICHHBIX BEIIECTB.
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Hucniepcubie cucrembl. Kommoumneie cuctembl. MctuHHBIE pacTBOpbl. PacTBOopenme kak Qusuko-
XUMHYeckuil mporecc. PactBopbl. CrocoObl MPHUTOTOBIIEHHUS PacTBOpoB. PactBopuMocTs. MaccoBast
JI0JIsl pacTBOPEHHOTO BeriecTBa. [IpenenbHo qomycTUMBbIe KOHIIEHTPAIIMH U MX UCIIOJIb30BaHKE B OIICHKE
JKOJIOTHYECKO Oe3zomacHocTh. Kitaccubukarusi IUCHEpCHBIX cucTeM 1o coctaBy. CTpoeHue u
(bakTOpBl YCTOMYMBOCTH AMCIIEPCHBIX CHCTEM. Pacro3HaBaHHE HMCTUHHBIX PAcTBOPOB, KOJUIOWIHBIX
pacTBOpoB M TpydomuctepcHbIX cucteM. CTpoeHue Muiesuibl. PaccerBanue cBeTa MpU MPOXOXKICHHH
CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOTHOPOAHYIO cpeny (3ddexra Tunmamns).

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JIEITEILHOCTH YEJIOBEKA, C MO3UIINI SKOJOTUYECKONW 0€30MacHOCTH MOCHIEICTBUI U
IPaMOTHBIX pEIIeHUN MPOoOIIeM, CBI3aHHBIX C XUMHUEH.

Tema OcHoBHOE co/lep:KaHue OK 01
6.2.ViccnenoBanue OK 02
CBOWCTB PacTBOPOB JlabopaTopHoe 3ausTue OK 04
JlabopaTopnasi padora4. «[IpurorosieHue pacTBOpOB». IIK 1.2
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeieNieHue Cpeibl BOAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB.
IIpo¢eccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOI0 MOAYJIs)
Pa3pen 7. Xumust B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK 01
OK 02
Tema 7.1 Xumusd B |OcHOBHOE COIepKAHHE OK 04
OBITY 1
npowusBojicTBeHHOM | Teopernyeckoe o0y4yenue OK 07
JIeATeIIbHOCTH K 1.2.
qeroBeKa Onenka mociencTBus OBITOBOM M MPOU3BOJCTBEHHOW JEATEIBHOCTH YEJNOBEKa C TO3UIUN K 3.2.
HKOJIOTHMYECKOI 0€30MacHOCTH. MK 4.1.
Hogetimue noCTHXEHUST XUMUUECKOW HAYKH U XMMHYECKOW TEXHOJOTUH. Poiib Xumuu B oOecrieueHun MK 4.2.

HKOJIOTHYECKOM, YHEPreTHUECKOM 1 NMUIIEBOM 0€3011aCHOCTH, Pa3BUTUN MeIUIUHBI. [IpaBuia noucka u
aHamu3a XUMHMUYECKOW HH(OpMaluM U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeaCcTBa MacCoBOM nHpopmanuu, cetb HTEpHET).
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IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3ansitue Nel0. Ilonyuenue uyryHa u cranu. O3HakOMIJIEHHE CO CTPYKTYpaMu CEpoOro U
Oenoro uyryHna. Pacmo3HaBanue pyn jkenes3a. BhimosHeHHe XMMHUYECKOTO 3KCIIEPHMEHTa B TOJIHOM
COOTBETCTBUHM C TpaBwiaMu Oe3omacHocTH. HalOmronenwe, ¢ukcanuss ¥ OmnMcaHHe pe3yabTaToB
MIPOBEICHHOTO JKcrepuMeHTa. KpuTudeckas OIGHKa JOCTOBEPHOCTH XWUMHUYECKOW HH(OpMaIu,
IIOCTYNAIOLIEH U3 pa3HbIX UCTOYHUKOB.

HpaKanecxoe 3angaTne Nell. CuHTeTHYecKHue U HCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHUC, CBOMCTBA.
HpaKTI/I‘leCKOC HCIIOJIb30BaHNE BOJOKOH. CHHTSTHYSCKHE KaydyKu U pE3rHa B aBTOMO6I/IHeCTp06HI/II/I.
CuHTEeTHYECKHE IIJICHKMU: u30Jpinua OJis1 IpOBOAOB, 3AIIMTHBIC IICHKH IJIA aBToMoOuiei. HoBrle
TEXHOJIOTHH JaTbHEUIIICTO COBCPHICHCTBOBAHUSA IMOJIUMCPHBIX MAaTCPUAIIOB.

[Touck nHbOpMaAKM U aHAIU3 KEWCOB O MPUMEHEHUH XMMUYECKHX BEIIECTB M TEXHOJOTHU C y4EeTOM
Oynymei mpodecCHOHATIbHONW JESITENIBHOCTA IO TeMaM: YYTyHbl M CTald B aBTOMOOWIIBHOM
MPOMBIINIJICHHOCTH, KOHCTPYKIMOHHBIC MaTCpHajibl, TCKCTUJIBbHBIC BOJIOKHA, CHHTCTUUCCKHUEC KaYUYYKHU U
pe3rHa AJis aBTOMOOMIIS.

3amura: [IpencraBnenne pe3yabTaToB pelIeHUs: KeWcoB B GopMe MUHU-I0KIIa/1a ¢ Ipe3eHTaluen

IIpomMexxyTouHasi aTTecTAllUs MO TUCHUILINHE (KOMILUIeKCHBbIN Tu(depeHunpoBaHHbII 3a4eT)

Bcero

60
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1.3. MexaucuunJInHAPHBIN MOIXO0/

B cootBerctBun co ®I'OC COO u ®I'OC CIIO 0OCHOBHBIMHM MOAXOAaMHU B
MpenoAaBaHuM TUCIUIUINHBI SIBIISTFOTCS:

1. CucTeMHO-AESATENbHOCTHBIN MOAXOA - O3TO HHTErpalus CHUCTEMHOTO W
JeSATEeILHOCTHOTO MOAXOA0B, IJ€ 11eJIb, METOANKA O0YUEHUS OTPEAEIISIIOTCS ¢ TO3ULIUN
CHUCTEMHOTO TOJIX0/1a, a ACSATEIHHOCTHBIN MOJX0Jl pacCMaTPUBACTCS KaK MHCTPYMEHT
JOCTHKEHHUSI 1ICIIH.

2. KoMIeTeHTHOCTHBIN MOAXO - 3TO MPUOPUTETHAS OpUEHTAIMsT 00pa30BaHMUS
HA ero pe3yibTarbl: (QopMUpOBaHHME HEOOXOAMMBIX  OOIIEKYJIbTYPHBIX U
poecCHOHANIBHBIX KOMIIETCHIIUM, CaMOOIPEACIICHUE, COLMAIM3AINI0, pPa3BUTHE
WHIUBUIYAIBHOCTH U CAMOAKTYaJIN3AIHIO.

MexAUCIUIUIMHAPHBIN MOAX0A K OTOOpYy coaepxaHus aucuuruinasl OJ1.12
Xumus ¢ ydetoMm mpodeccuonanbHoi HampasieHHocTH [ITICC3 mpencraBieHsl B
Tabimuax 1 u 2.

MexauCIUIUIMHAPHOCTh peanu3yercs yepe3 MEXAUCLUIUIMHAPHBIE
(MEeXMpeaIMETHBIE) CBS3U PA3HOTO TUIIA U MPOSBIAETCA B CIIOCOOHOCTU 00YYarOIIUXCS
Y4aCTBOBATh B PEIICHUU KOMIUIEKCHBIX 3a]1a4.

MexIMCUMIUIMHAPHBIE CBS3M  MPEANOJIaraloT B3aUMHYIO COTJIAaCOBAHHOCTH
nporpaMMm Y4eOHBIX JUCUUIUIUH M KYpCOB, OOYCIOBJICHHYIO XapaKTepoM HayK U
JTUJAKTUYECKUMHU LESIMU.

[IpeeMcTBEHHOCT,  00pa30BATENBHBIX PE3YIbTATOB  OO0IIC00pa30BATEIHLHOM
IIOATOTOBKHU 00€CIeUnBaETC:
= MEKIUCUUILITMHAPHBIM OAX0JI0M K oTOopy CoJlepKaHUs
obmeoOpazoBarenbHO AuciuiinHbl (ganee OII) ¢ ydetom mnpodeccCHOHATBHOM
HanpasyieHHoctH [ITICC3;

— unrerpanuent Ol ¢ auctunIMHaMu 1 Kypcamu 00111e00pa30BaTeIbHOTO IIUKIIA.

Nurencudukanusa ydeOHOTO Tpoliecca JOCTUTACTCS Yepe3 UHTETPUPOBAHHBIE
sansTus ¢ OIl u kypcamu o6mieo0pazoBaTenbHOro Mukia (tTadnuma 1).
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[Tpunoxenue Ne 1

MeXIuCIUIUTMHAPHBIA TOIX0/] K 0T00py coaepxanus nucuuruinabl OJ1.12. Xumus ¢
yueToM npodeccruoHanbHoi HanpasiaeHHocTu [ITICC3

Ta0muna 1
HaunmeHoBaHue Tem Oopa3zoBaTeJibHBIE Bup 3ansatus. O0bem| HanmenoBanue nucuuming |(Oobem
o0meodpa3oBareabHoii | PesynbTaTel(OK) | Bua gesitelbHOCTH | YacoB 0o/, OoI1, IM (MIK). 4acoB
AMCLHMIIJIMHBI (yxa3atb KOIbI odyuyaromuxcst HaumeHoBaHue Tem
o0pa3zoBaTeIbHBIX 0011e00pa3zoBaTeIbLHOI
pe3yabTaToB) AUCHUNJIMHBI

OJ. 12 Xumus OK 01, OK 02 |Teoperuueckoe 2 |OH. 04 O6mecTBO3HAHUE 2
Tema 1.2 Ilepuoanueckas Tema Hayka u
CUCTEMA XMMHYECKHUX o0Opa3oBaHue€ B
snemeHToB /.M. COBPEMEHHOM MUpE
MeHeneesa.
OA. 12 Xumus OK 01, OK 02 [IIpakTuyeckoe 2 |OH. 05 I'eorpadus 2
Tewma 3.2. Metamsbl. Tema I'eorpadus oTpacneit
O6mue dpusznyueckue u BTOPHYHOH Chepsl
XUMHUYECKHE CBOKCTBA MHPOBOT'0 XO351CTBa
MeTaioB. CriocoObl
MTOJTYYCHUSI.
OJ. 12 Xumus OK 01 [IpakTueckoe 2 |OA. 13 buonorus 2
Tema 2.1YpaBHenus Tema OOMeH BelecTB U
OKHUCJIEHUSI- MpeBpallleHHE SHEPTUH B
BOCCTaHOBJICHUSI. KJIETKE
OJ. 12 Xumus OK 01, 0K 02, [Teopernueckoe 2 |OA. 13 buonorus 2
Tewma 7.1 Hogeiiime OK 04 Tema Bnusiaue
JOCTHKEHHS] XUMHYECKOM NeATeTLHOCTH YeJIOBEKa Ha
HAyKH U XUMUYECKOU ouochepy
TEXHOJIOTHH.
OJl. 12 Xumus OK 01, OK 02, |[IpakTnueckoe 2 |OH. 07 (y) Marematuka 2
Tema2 2 Teopus OK 04 Tema YpaBHeHus u
AIEKTPOJIUTUYECKON HEpaBEHCTBA
JACCOLMAIUH.
OJ. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 |OA. 11(y) ®uzuka 2

Tema 6.1PacTBOpeHne Kak
(hUBUKO-XUMUYIECKUT
nporuecc. PactBopsl.
CriocoObI TPUTOTOBIICHUS
pacTBOpPOB.

OK 07

Tema Hcnapenue u
KOHJICHCAIIH.
Hacpimiennsiit nap u €ero
cBoiicTBa. AOCOJIOTHAS U
OTHOCHUTEJIbHAS BIaXKHOCTh

BO3/yXa
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Ol. 12 Xumus

Tema 5 CxopocTb OK 01, OK 02 O/. 11(y) ®usuka
XUMHAYECKHX PEaKITUi. Teopernueckoe Tema OcHOBHBIE 2
XUMHUUYECKOE PABHOBECUE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKOU TEOPHH.
OJ. 12 Xumus OK 01, OK 02, |Teoperuueckoe OJ. 01 Pycckuii s13b1x 2
Tema 4.3 OK 04 Tema S3bIK Kak cpeICTBO
buooprannueckue oOIIeHs
coequnenus. [Ipumenenue
1 OMoJIorHYecKas poib
YTJIEBOJIOB.
O/. 12 Xumust OK 01, OK 02, |Teoperuueckoe O/1. 10 OBX 2
Tewma 4.3 Pouib OK 04 Tema 310poBbE U
OpPraHUYECKON XUMUU B 3I0POBBIM 00pa3 )KU3HU
pelieHnn npooiieM
SHEPreTHYECKOM
0€301IaCHOCTH, B
pa3BUTUU MEAUIIUHBI,
CO3/IaHUU HOBBIX
MaTepUasoB.
OU. 12 Xumus OK 01, OK 02 |IIpaktuueckoe OJ. 09 ®uznueckas 2
Tema 3.1 Ilpenmer KYJIbTypa
HEOPraHUYeCKOu Tema CoBepIiieHCTBOBaHHE
xumun. Knaccndukanms TEXHUKH OPOCKOB MsYa:
HEOpPraHUYECKUX OpOCKH B KOP3UHY ABYMA
BEIICCTB. pyKaMi OT IpysiH, O1HO
pPYKO# OT 1j1e4a, 1ByMs
pyKaMu CBEpXY, ¢
OTCKOKOM OT IIIUTa — Ha
MecTe
OJ. 12 Xumus OK 01, OK 02 |Teoperuueckoe OJ. 03 Uctopus 2
Tema 3.2. MeTamnsbl. Tema HauanbHelil nepuon
O6mwme pusznueckue u Bemnukoit OreuecTBeHHO
XMMHYECKHUE CBOMCTBA BOWHBI
MeTauioB. CriocoOsl
MOJTyYEHUSI.
OJ. 12 Xumus OK 01 Teopernueckoe OJ. 08 NudopmaTtuka 2

Tema 1.1. CoBpemenHas
MO/I€JIb CTPOEHHUS aTOMa.
CHMBOIMYECKUH S3BIK
XUMHH.

Tema MonenupoBanue
pa3JINYHBIX MPOLIECCOB B
cpene nporpaMMUpOBaHUs
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[TpodunpHas HaPABICHHOCTD TUCITUTITMHBI

Tabmuma 2
HaumenoBanue TeM Oopa3zoBaresbHbie | Bua 3ansatus. | O0bem HaumenoBanue O0Be
o0meodpa3zoBarenbHoii | Pesyabrarbi(OK) Buna 4acoB JUCHMILINH M
JUCHMILINHbI (Yyka3zaTb KOIbI JAeATeJIbHOCTH O/, OI1, IIM (MJK). | yacoB
o0pa3oBaTe/IbHBIX | 00yUYaKOIIUXCS HaumeHoBaHue TeM
pe3yJbTAaTOB) 001eo0pazoBareIbHOM
JMCIUTLINHBI
Ol. 12 Xumus OK 01 Teopernueckuii 2 MJIK.01.02 2
Tema 7. IOL[teIJKa OK 02 ABTOMOOUIIbHBIE
HOCJICACTBHIA 6I’ITOVBOH 1 OK 04 SKCILTyaTallHOHHBIE
MIPOU3BOCTBEHHOM K 4.1, MaTepHaibI
JeSTeTbHOCTH YeJIOBeKa
N Tema Xungkoctu mist
Cc TTO3HIINI
. CHUCTEMBI OXJIKICHUS
HKOJIOTUYECKON
0e301acHOCTH.
On. 12 Xumus OK 01 IIpaxkTrueckuin 2 OI1.04 2
Tewma 7.2[1onyuenue OK 02 MarepuanoBeneHnue
YyyryHa 1 CTallu. OK 04 Tema CsoiicTBa
O3HakoOMJICHHE CO OK 07 METaJUIOB U CILJIABOB
CTPYKTYpaMH CEPOro
oy IO P K 1.2.
€JIOr0 YyTyHa.
Pacno3naBanue pyn 1K 3.2.
Kenesa. K 4.1.
K 4.2.
1K 4.3
OJ. 12 Xumus OK 01 ITpakTrueckuii 2 MJIK.01.02 2
Tema OK 02 ABTOMOOHIILHEIE
7.3CunreTnyeckue u OK 04 SKCIUTyaTallHOHHBIE
HCKYCCTBEHHbBIE OK 07 MaTrepuabl
BOJIOKHA, MX CTPOCHHE,
¥ MK 1.2. Tewma Pe3nHoBbIE
CBOICTBA.
ITpaxTaaeckoe K 3.2. YIUIOTHUTEIBHEIE,
O0OMBOYHBIE,
HCTIOJIb30BaHHE K 4.1.
BONOKOHL K 4.2, AIEKTPOHU3OJISAIIIOHHBIC
Marepuabl U Kieu
CuHTeTHYECKHE K 4.3
Kay4dyKu U pe3uHa B
ABTOMOOMIIECTPOSHUH.
CuHTETHYECKHE
TIJICHKU: U30JISIITUS TS
MPOBOJIOB, 3aIUTHBIE
TIJICHKH TSI
ABTOMOOWIICH.
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3. YCJIOBUS PEAJTU3ALIUU TIPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JUCLUTIIMHBI

3.1. OcHamenne yue0HOro KaduHera
Jist  peanuzanuy  NporpaMMmbl  Y4EOHOW  AMCIHUIUIMHBI  MPETyCMOTPEHBI
CeNyIolMe CIelUaIbHble IOMEUIECHUS, OCHAIlEHHbIE Y4eOHOW MeOenplo U
cpencTBaMu OOyYEHHUS:
YueOHbIli KaOMHET XWMHH, OCHAIICHHBIM 000pyaoBaHUWEM (HArJISIHBIMHU
OCOOHSIMU):
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIUXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;
- 3aIaHUS U1 KOHTPOJIBHBIX PadoT;
- MpodeCCHOHATBPHO OPUCHTUPOBAHHBIC 3aaHUS;
- MaTepuaisl 1y gud3adeTa;
-Ha0OPBI IIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ;
-MOJIETTN KPUCTAILUTUYECKUX PEIIETOK;
-KOJUIEKIIMH TMPOCTHIX U CIIOKHBIX BEIIECTB M KOJUICKIIMH MOJTUMEPOB;
-KOJUJIEKIIHSI TOPHBIX TIOPOJT U MUHEPAJIOB;
-rabnuna Menjeneena;
-KOMIUIEKT TabJIUIl IO XUMUU;
-KOMIUIEKT TabJIUIl IO HEOPTAHUUECKOW XUMUWU;
-KOMIUIEKT TabJIUIl IO OPTAaHUYECKOU XUMUMU;
-KOMIUICKT TaOJIUIT IT0 XUMHYECKUM TPOU3BOJICTBAM;
-KOMIUIEKT TOPTPETOB YUEHBIX-XHMHKOB;
-y4eOHbIe (PUIIbMBI, HU(GPOBBIE 00PA30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CpeJCTBaMU  OOYy4YEeHUS: KOMIBIOTEp €  YCTPOMCTBaMH
BOCIPOM3BEACHUS  3BYyKAa, MOPUHTEP, MYJIBTUMEIHA-TIPOEKTOP C  JKPAHOM,
MYJIbTUMEINNHASA TOCKA, YKA3Ka-IIPE3CHTEP Il IPE3CHTALIUM.

3.2. UudopmaniuoHHoe oOecnedeHre peau3auu NporpaMmmbl

1. Ins peanuzariuu mporpaMmbl OMOIHOTEYHBIN (POH]T 00pa30BaTEIIbHON OpraHU3alun
JOJDKEH UMETh TIeYaTHBIC W/WIIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAITMOHHBIC
peCypchl, PEKOMEHIOBAaHHBIC JIJIs1 MCTOJIB30BaHUS B 00pa30BaTEIHLHOM MpOIleCcCce, HE
CTapIie MATH JIET C MOMEHTA WU3/IaHHUS.

2. Pexkomenayemble IM€UaTHBIC H3JAHUSA [0 peaau3aiuu o0I11eo0pa3oBaTeIbHON
JTUCIUTIIMHBI TPEJICTABICHE B METOJAMYCCKUX PEKOMEHIANUSX 110 OpraHU3aIud
00yueHus.
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ITeuaTHbIE U3TaHUSI U IJICKTPOHHBLIC U3TaHUA

Ocnoenas numepamypa:

1.Pym3utuc, I'. E. Xumus. ba3oBeiii ypoBeHb: 3nekTpoHHAs (popma yaeOHOTO mocoous
s CIIO / Pymsutuc T'E., ®enpaman @.I. - M.: Ilpocsemienue, 2024: - Tekcr:
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2146079 (nata oOpaiieHus:
09.04.2024). — Pexxum nocTyna: mo HOJMKUCKE.

2.T'abpuensn, O. C. Xumus: 10-if kmacc (6a30Bbiii ypoBeHb): yueOHuk / O. C.
I'a6puensn, U. I. OctpoymoB, C. A. CnaakoB. — 5-¢ u3n., crep. — Mockaa:
[IpocBemenne, 2023. — 129 c.: mn. - ISBN 978-5-09-107222-8. - Tekcrt:
anekTpoHHbIid. - URL: https://znanium.ru/catalog/product/2089902 (nara obpaiieHus:
09.04.2024). — PexxuM noctyna: 1o NOIIHCKE.

3.l'aopuensan, O. C. Xumusa. 11-if xmacc (6GasoBblii yposenn): yueOnuk / O. C.

[a6puensn, U. I. OctpoymoB, C. A. CnaakoB. — 5-¢ u3n., crep. — Mockaa:
[Ipocemienne, 2023. — 127, [1] c.: un. - ISBN 978-5-09-103623-7. - Tekcr:
amekTpoHHei. -  URL:  https://znanium.com/catalog/product/2089904  (nara

obpamienus: 09.04.2024). — Pexxum noctyna: Mo MmojAnucke.

Jlono/iHUTEe IbHBIE HCTOYHUKU:
1. Aadpunorenosa, . B. Xumusd. bazoBbiii ypoBenb: 10—11 knaccel: yueOHUK AJis
cpennero obuiero obpazoanus / . B. Audunorenosa, A. B. badkos, B. A. Ilonkos.

— 2-e u3a., ucnp. u gon. — Mocksa: M3parensctBo FOpaiit, 2024. — 290 ¢. —
(ObmeoOpa3zoBarenbubli  1uki). — ISBN  978-5-534-16098-7. —  Tekcr:
aneKkTpoHHbI  //  OOpaszoBarensHass 1iargopma FOpait [caiit]. — URL:

https://urait.ru/bcode/544870 (mara oopamenus: 09.04.2024).

2.Andunorenona, M. B. Xumusi: yu4eOHUK U TPAKTUKYM IS CPEIHEro
npodeccruoHanpbHOro o6pazoBanus / M. B. Andunorenora, A. B. baGkos, B. A.
[TonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2024. — 291 c.
— (ITpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-11719-6. — Tekcrt:
aekTpoHHbI // OOpaszoBarenbHast 1iargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526 (nmara obparmenus: 09.04.2024).

3. Xumus. 11 knacc. YrnyOnéuusiii yposenb: yueonuk / O. C. I'aOpuensn, U. T.
OctpoymoB, C. A. CnagxoB, A. H. Jléekun. - MockBa : MW3garenbcTBO
"IIpocBemienune", 2022. - 432 c. - ISBN 978-5-09-099550-4. - TekcT: 21eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1928233 (mara oOpamenus: 29.05.2024).
— Pexxum pocrtyma: mo rnoamnucke.
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https://urait.ru/bcode/538526
https://znanium.com/catalog/product/1928233

4.T'abpuensa, O. C. Xumusa. 10 kimacc. Yrmyonéuueiii ypoeHb: yueOHuk / O. C.
['abpuenssn, WM. I'. OctpoymoB, C. A. CnagkoB. - MockBa: HM3naTenbcTBoO
"IIpocemienue", 2022. - 400 c. - ISBN 978-5-09-099549-8. - TeKcCT: 371€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1928192 (mata o6pamenus: 29.05.2024).
— Peskum octyma: 1mo mojmmcke.

5.AndunorenoBa, WM. B. Xumus: Y4eOHHK U TPAKTUKYM JUIS CPEIHETO
npodeccuonanpHoro obpazoanus / M. B. Andunorenora, A. B. babkos, B. A.
[TonkoB. — 2-€ u3A., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. — 291
c. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHblt  //  OOpaszoBatenbHas miatdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513807 (nmara oopamenus: 05.06.2024).

6.Hukonsckuii, A. b. Xumusi: y4eOHUMK U TPAKTUKYM JJi1  CPEIHEro
npodeccuonansHoro odpazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u gomn. — MockBa : HM3garensctBo HOpaiit, 2023. — 507 c. —
(ITpodeccuonanvnoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbIt  //  OOpa3zoBatenbHas miatdgopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/513537 (nmara oopamenus: 05.06.2024).

7.Xumusi: yaeOHUK JUIsl cpeHero npodeccruonanbuoro oopazosanus / FO. A. JleGenes,
I'. H. ®aneeB, A. M. T'ony6es, B. H. IllanoBan ; mox oOmei pegakmueit I'. H.

daneeBa. — 2-e¢ uz., nepepad. u gomn. — Mocksa: M3gatensctBo IOpaiit, 2023. —
431 c. — (ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbI  // OOpazoBarenbHas 1uatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513073 (nata oopamenusi: 05.06.2024).

8.IlyzakoB, C. A. Xumusa. 11 knacc. YriuyOnénubeli ypoBenb : yueOHuk / C. A.
[TyzakoB, H. B. Mammnuna, B. A. IlonkoB. - 3-e¢ u3n. - MockBa: M3marenscTBo
"IIpocsemienue", 2022. - 320 c. - ISBN 978-5-09-099543-6. - TeKcT: 27I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1928223 (mara oOpamenus: 29.05.2024).
— PexuMm nocrymna: o noanucke.

9.I'ycesa, E. B. Xumus nns CIIO: yueOHO-MeToaMuecKOe mocodue: B 2 yactax. Yacthb
1 / E. B. I'yceBa, M. P. 3uranmmuna, JI. Y. Kynukosa. - Kazaus: KHUTYVY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: osnekrponssiid. -  URL:
https://znanium.com/catalog/product/1899344  (mata oOpamenus: 09.03.2024). —
Pexunm nocrtyma: 1o nmoamnucke.

IleuaTHbIe N31aHUA
1.T'a6puensu, O.C. Xumus i npodeccuid U CHEIUATBLHOCTEH TEXHUYECKOTO
npoduns: yueobnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 —e uzad., crep.- M.:
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W3narensckuil neHtp «Axkagemus», 2022.-272 c.- ISBN 978-5-4468-5991-7.-Tekcr:
HEIOCPEACTBEHHBIN.

2. Xumus st mpodeccrii M crienuaabHOCTe TexHudeckoro mpoduis: [Ipaktukym:
yuae0. mocobue / O.C. I'abpuensu, U.I'. Octpoymos, C.A. Craakos, H.M. Jlopodeesa;
noa pea. O.C. I'abpuensna. — 6 —¢ uza. - M.: M3matenbckuil 1eHTp «AKaaeMusy,
2017.-304 c.- ISBN 978-5-4468-4807-2.-TeKkcT: HENOCPEACTBEHHBIA. 3. XUMUS s
npodeccuii U creruaibHOCTe TeXHuIecKkoro mpoduis: [Ipaktukym: yue6. mocodue /
O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cnaakos, H.M. lopodeesa; nox pea. O.C.
[Nabpuensna. — 5 —e u3a. - M.: Uznarenbckuii neHTp «Axamemus», 2022. -304 c.-
ISBN 978-5-4468-4807-2.-TeKCT: HENMOCPEACTBEHHBIMN.

HNHuTepHeT pecypceni:

1.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Uudopmanmonnsle  marepuaibl 00  onumnuagax: MOCKOBCKOW — TOPOJICKOM,
Bcepoccuiickori,  Menneneesckor,  MexaynaponHoii.  IlpuBenensl  3amaum
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX TYpOB, NOAPOOHBIE pEUIEHUs, CIOUCKU U
dbotorpadun modeauTENCH.

2.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JAMCTAaHLMOHHOTO OOydyeHUs, HalpaBi€HHas B IMEPBYIO OdepeAb Ha
IOJrOTOBKY K OJIMMIIMAJaM BCEX YPOBHEN — OT IIKOJIBHBIX 10 MeXyHapOIHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHosorussM. OCHOBHasl 11eJIb — pa3BUTHE 00pa3oBaHMs B 00JIACTH
HAHOTEXHOJIOTHI U MOATOTOBKA K HHTEPHET-OJMMITAA/IE IO HAHOTEXHOJIOTHSIM.

4 http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crnpaBouHas uH(poOpMalMs 0 XMMUYECKHX JIEMEHTaX U MX CBOMCTBax (Ha
AHTTTUHUCKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOS3BIUHBIN CalT O CBOMCTBAX XMMHUYECKHUX IEMEHTOB.

6. https://hvsh.ru  — Xypnan «XuMust B IIKOJIE.
7.https://postnauka.ru/themes/chemistry — siekuu no xumuu Ha caite IloctHayka.
8.http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-momynsipHbiii  IPOEKT «NEeMEeHTHhl Oonbiio  Hayku» (pusuka, XuMus,
MaTeMaTHKa, aCTPOHOMMSI, HAyKH O U3HH, Hayku o 3emiie). HoBoCTH HayKky, KHUTH,
HAy4YHO-TIONYJISIPHBIE CTAaThH, JIEKIIUH, SHIIUKJIONEIUH.

9.http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nomyssipHOro kypHana «llorenunam». Xypuan m3maércs ¢ 2005 r, ¢
2011 r. — paznen «Xumus».

10.http://gotourl.ru/4785 (http://www.hij.ru/)

CailT HayYHO-NOIYJIIPHOTO KypHana «Xumus u )ku3Hby». JXKypHan uznaércs ¢ 1965 .
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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OTkpbITast 3J€KTpOHHAs OmOIMoTeka Xxumudeckoro mopraina «Chemnet», comepx ut
yueOHble W HMH(POpPMAIMOHHBIE MAaTepuaibl [Js I[IKOJbHUKOB M  yUHTENEH.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii calT OHJIalH-OOpa30BaHMsI, COAEPHKUT MHOIO HMHTEPECHBIX
00pa3oBaTebHBIX KYpCOB M BUACOJCKUUNA JJIsl IIKOJIBHUKOB, CTYACHTOB U YUHUTEIEH.
EcTh HECKOJIBKO KypCOB 10 XUMHH.

13.http://orgchemlab.com/Caiit, mocBAMEHHBIN TPaKTUUECKOU paboTe B TabopaTopuu

4. KOHTPOJIb 1 OOEHKA PE3YJIBTATOB OCBOEHUS
OBIIEOBPA3OBATEJBbHOM JUCIUTIIUHBI

KoHTposib 1 o1ieHKa pe3ynbTaTtoB 00y4YEHUs! OCYIIECTBIISICTCS MPENoAaBaTeIeM B
mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U JTJaOOPATOPHBIX PabOT, TECTUPOBAHUS,
a TaKXe BBIMOJHEHUS OOYYArOUIUMUCS WHAUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
uccienoBanuii. Pe3ynbTaThl OOyYEeHHS ONPENENSIOT, YTO OOyYarolmuecs JOJKHbBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUM U3YYCHUS JUCHIUTIIUHBI.

Jns dbopmupoBaHusi, KOHTPOJS W OIEHKH pPE3yJIbTaTOB OCBOCHUS Y4EOHOMU
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPOMNPUATUHM, MPEICTABISIONMIAS
co00l KOMIUIEKC y4€OHBIX MEPONPHUATHI, COTJIACOBAHHBIX C Pe3yJIbTaTaMU 00y4YeHUs
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHblE pPE3yIbTaThl 10
mucuuruinie) u @I'OC CIIO.

Koa u HaumMeHOBaHHe Pa3gen/Tema Tun oneHoYHbIX

hopmupyembix MepOnpPUATHH
KOMIIeTEeH UM

OK 01. Beibupats criocoObl P1, IT-o/c Jnarnocrtuueckas

peleHus 3a1ad P2, 11 -o/c pabota

npodeccuoHanbHOM P3,11-o/c KonTponbnas pabora

JeATEIbHOCTH IPUMEHUTEIBHO P 4,11 -o/c CamoorieHKa 1

K Pa3IMYHbIM KOHTEKCTaM P 5, IT-o/c B3aMOOIIEHKA

OK 02.Hcnonb30Bath P 1, Tema 1.1, 1.2, 1.3, 1 -o/c | lIpe3enTanus MHHH-

COBpPEMEHHBIE cpejcTBa moucka, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TPOCKTOB

aHaJIM3a U UHTEPIIPETAIN 2.5,11 -o/c YCTHBIH M MUCHMEHHBIA

uH(pOpMaIU, U P 3, Tems 3.1, 3.2, 3.3, 3.4, | OUpOC

UH()OPMAIMOHHBIC TEXHOIOTUH IT -o/c Pe3ynbTaTh! BhINONTHEHHS

JUTSI BBITIOJTHEHUS 3a71a4 P 4, Temsr 4.1, 42, 4.3, 4.4, Y4eOHBIX 3aJaHui

po(hecCHOHATBHON 4.5, 11 -o/c Paspabotka  mapmpyra

JICATEITBHOCTH P 5, Temsi 5.1, 5.2, 5.3, Tl-o/c_| ©0pasoBateibHoro
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OK 04.2¢dexTnBHO P1,Tema 1.2,1.3,I1-0/c MyTEIIeCTBUS
B3aUMOJIeCTBOBaTh U paboTtath B | P 2, Temsr 2.1, 2.2,2.3,2.4, [IpakTrueckue paboThI
KOJUIEKTUBE U KOMaH/E 2.5,IT-o/c [IpomexyTounas
P 3, Temnr 3.1, 3.2, 3.3, 3.4, aTTecTanms
IT-o/c (BBIIOJTHEHHE  3a/IaHUM
P4, Temr1 4.1,4.3,4.4, 4.5, U1 trdzayeTa)
IT -o/c
P 5, Temsr 5.1, 5.2, 5.3, II-o/c
OK 07 CopneiictBoBars | P 1, Tema 1.2, 1.3, IT -o/c
COXpaHECHUIO Opr)Ka}o]_uef/i P 2, TeMmsl 2.1, 2.2, 2.3, 2.4,
CpeJIbl, pecypcocOepekeHHUIO, 25,11 -0/c
>pdexTHBHO  AeiicTBOBaTH B P 3, Temsr 3.1, 3.2, 3.3, 3.4,
Ype3BBIYANHBIX CUTYAIHIX IT-o/c
P4, Temp1 4.1,4.3,44,4.5,
IT -o/c
P 5, Temsr 5.1, 5.2, 5.3, I1-o/c
IIK 1.2. OcyiecTBisTh [T-o/c Tema P 4 Tema 4.3, P | 3ammra naGopaTopHOii
TEXHUYECKOE 00CITYKUBAHUE 5 Tema 5.1, P 6 Tema 6.2, P | paGoTsr
ABTOMOOMJIBHBIX JIBUTATENCH 7 Tema 7., Tema 7.2, Tema | 3amaHusa B TECTOBOM
COIJIACHO TEXHOJIOTHMYECKOM 1.3 (opme
JOKYMEHTaluu Pemenue 3a1a4
Bremonuenue
WHAUBUIYaIbHOTO
IIK 3.2. OcyiecTBisTh [T-o/c P4 Tema 4.2 Tema 4.3, npoekTa
TEXHUYECKOE 0OCIYKUBAHUE P 6 Tema 6.2, P7 Tema 7.1, | poso0 o rpymmax
TPAHCMUCCHH, XOJOBOM YacTH U Tema 7.2, Tema 7.3 BhIIONIHEH e

OpraHOB YIIPaBIECHUSA
aBTOMOOMJIEN COTJIACHO
TEXHOJIOTHYECKON JOKYMEHTAINH

IIK 4.1. BoisBnsate 1aedeKTh
ABTOMOOMIIBHBIX KY30BOB.

II-o/c P 3 Tema 3.2, Tema
3.3, P4 Tema 4.1, P 6 Tema
6.2, P 7 Tema 7.1, Tema 7.2,
Tema 7.3

IIK 4.2. IlpoBoauTe peMOHT
HNOBPEXJCHUA  aBTOMOOMIIBHBIX
KY30BOB.

II-o/c P 4 Tema 4.2, PS5 Tema
5.1, P 6 Tema 6.1, Tema 6.2,
P7 Tema 7.1, Tema 7.2, Tema
7.3

II-o/c P 3 Tema 3.1, Tema
3.2, P4 Tema 4.2, P 5 Tema
5.1, P6 Tema 6.1, Tema 6.2,
P7 Tema 7.1, Tema 7.2, Tema
7.3

NPaKTUYECKUX paboT
[IpakTuko-
OpUEHTUPOBAaHHBIE
TEOPETHYECKUE 3aJaHUs
IIpaktuko-
OPHUEHTHPOBAHHBIE
pacueTHbIE 3aJaHus
[IpakTuko-
OpUEHTUPOBAaHHBIE
CUTYallMOHHBIC 3a/IaHUS
3amuTa KencoB

Onenka ¢GOpMHUPOBAaHUS M Pa3BUTUA OOMMX KOMIIETCHIIMHM, JOCTHXKCHUS

o0yJarouuMucs  JUYHOCTHBIX  PE3yJIbTATOB  OCYILIECTBISETCA  MOCPEICTBOM
UHTEPHpPETAlUU PE3yJIbTaTOB HAONIOACHUM 3a JeATENbHOCThIO OO0YyYaloluxcs B
IpOLIECCe OCBOEHUsI OOIIed KOMIMETEHIIMH, 33 aKTUBHOCTHIO B OCBOCHHMHM Y4YEOHOMU
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JTUCITUTUIMHBI Ha 3aHATHAX, 32 OpraHu3aIeil COOCTBEHHOW Y4eOHOW NesATeIhbHOCTH,
HAJIMYMEM OTBETCTBEHHOCTH 3a pPE3ynbTaT Yy4ueObl, NPHUCYTCTBUEM KYJIBTYPHI
noTpeOieHusT HHPOPMAINK;, aKTUBHOCTBIO YYaCTHsS BO BHEYPOUHBIX MEPONPHUITHIX
M0 JWCIUIUIMHE, COOJIFOJICHHEM ITHYECKUX HOPM OOIINECHUS TMPU B3aWMOICHCTBUU C
o0OyJarmuMucs, TpernoAaBaTeNisiIMAd W C YY€TOM HHBIX KpUTEpHEB (cM.pasgen 2
paboueii [IporpaMMbl BoCIIUTaHUS).

[TommydeHHble pe3yabTaThl HAOMIOJCHUM YUYWUTHIBAIOTCS TMPH IPOBEICHUHU
KOMIUTIEKCHOM OIICHKH I10 3aBEPIICHUI0 y4eOHOTO roja.

[Tpunoxenue 2

TemaTuka HHAUBUAYAJIBbHBIX IPOEKTOB NMPO(eCCHOHATBHOMN
HANPaBJIEHHOCTH

1. XuMuyeckue npenaparbl, HEOOX0IUMBIE JUIS yX0Ja 3a aBTOMOOUIIEM

2. ABTOMOOMJIBHOE TOIUIMBO

3. Ilpu3HaKu Ka4yeCTBEHHOTO OEH3UHA

4. IlonumepHble MaTepuaibl, UX CBOMCTBA, IPUMEHEHHUE B YCTPOMCTBE aBTOMOOMIIS

5. CnnaBbl U METAIUIBI, UCIIOJIB3YyEMbIE B aBTOMOOMIIECTPOCHHH.

6. Koppo3us meramioB. CiocoObl 3a1IUTHI OT KOPPO3HH

7. DKoynorus ¥ aBTOMOOUIIb

8. Xumus B npodeccur aBTOMEXaHUKa

9. [InacTuku B aBTOMOOUIIECTPOCHUH

10.  IIpupoaubie UCTOYHUKHU yTIAeBOA0p0a0B. HedTh. OCHOBHBIC IPOTYKTHI €€

nepepadoTKu

11.  ABTOMOOWJIb KaK HCTOUHUK XMMHUYECKOT0 3arpsi3HEHUS aTMOC(EPbI

12. BnausiHre aBTOMOOMJIBHOTO TPAHCIIOPTA Ha CTEMEHb 3arpsA3HEHMsI BO31yXa
13. bens(a)mupeH — XUMHKO-IKOJOTHUECKas IMPo0OIeMa COBPEMEHHOCTH
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