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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMU»

1.1. MecTo auCHMIVIMHBI B CTPYKTYpe OCHOBHOH Npo(eccHOHAIBLHOMI
00pa30oBaTeJIbHOM NPOrPaMMBbI

Oo01eoOpa3oBaTenpHas AUCHUILINHA «XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o011eo0pa3oBaTelbHOM LUKIE Y4YEOHOro IIJJaHa OCHOBHOW MpodeccrnoHalIbHOM
o0pa30BaTeIbHOM MTPOrpaMMbl YKPYITHEHHBIX TPy CIIEHUaIbHOCTEH / Tpodeccuid:

TpyaoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
u3 KOTOphIX 64 dwaca — 0a30BbI MOIyNb (6 pasaenoB) WU 8 4YacOB — MPUKIATHOU
Moayib (1 paszgen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTHUPOBAHHOE COJIEpPIKaHUE
KOHKPETHOM Npo(heCcCuu UiN CHEHATBHOCTH.

[IpuknagHoii MOIyNb BKIIOYaeT OauH pasfen. Pasmen 7 «Xumus B ObITY U
IIPOU3BOJCTBEHHOM  JEATEIBHOCTH  4YEJIOBEKa»  peaJmsyercs Uil BCeX
npogeccuil/cnenuaibHOCTe Ha Marepualle KeWCOB, CBSI3aHHBIX C SKOJIOIMUYECKOHN
0€30MacHOCTbI0O M OLIEHKOM  MOCHEACTBUI  OBITOBOM U MPOU3BOJACTBEHHOM
NEeATEIbHOCTH, MO0  OTpaciaM  Oyaymieil  npoecCHOHAIbHOW  AESTENbHOCTH
00yyJarommxcs.

[lepuog  oOyueHuss W pacmpeieneHue 1O  CEMECTpaM  OIpelessieT
oOpa3oBaTeNpHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTUKH (HOPMUPOBAHMS
OpEeIMETHBIX  Pe3yJbTaToOB, OOHMX M  Mpo(ecCHOHATbHBIX  KOMIIETEHLHUH,
MEXIMPEAMETHBIX CBSI3€M C JIpyrMMHM AMCUMILIMHAMH 0OLIe00pa30BaTeIbHOTO |
o01ienpodecCHOHAIBHOTO IUKJIOB YY4EOHOTO TJIaHa.

1.2. llesiu ¥ nu1aHMpyeMble pe3yabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

dopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSTHUS PEIIEHUN B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJHON Ccpeae.

3amauyu TUCUMILIHHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAloIIEH Cpele, LEJIOCTHOM HAyYHOW KapTUHBI MHUpa,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBIATH (POPMYJbl HEOPraHMYECKUX W OPTraHMYECKHX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pEe3yAbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM  TPOBEICHUS  TMPOCTEHITUX  XMUMHYECKHUX
AKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COOJIOJIGHHMEM TIpaBUJl  OE€30I1acCHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa W3
pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIIEACTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTH JOCTIDKCHHA XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIsl pa3BUTHUS COITMAIIBHON 1 TIPOU3BOJICTBEHHOM cep.



1.2.2. IliianupyemMblie pe3yJabTaThl OCBOCHHs 0011e00pa3oBaTeIbHOM JUCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHHU
e

¢hopmupyembIx O6urme! JIdcuMIInHAPHbIE?

KOMIIeTeHIN i

OK 0I. B yacTH TPY10BOTr0 BOCIIMTAHMA: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:

BI)I6I/IpaTI> - TOTOBHOCTL K Tpydy, OCO3HAHUC LICHHOCTHU | OCHOBOIIOJArarOmue ITOHATUA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aTOM, OJJICKTpOHHAas

Croco0bl MacTepcTBa, TPYJO0IH00UE; o0oJiouka aToma, s-, p-, d-3JIeKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa,

pelicHud 3a1a4 | - T'OTOBHOCTB K aKTHBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHMCJIICHHA, XUMHWYCCKasd

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIEpOJIHBIM CKeJerT,

BHOU CIIOCOOHOCTh ~MHHUIIMMPOBATh, IJIAHUPOBATh M | (QYHKIMOHAJIbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPhl, TOMOJOTNYECKUI

NESITEIbHOCTH | CAMOCTOSTENILHO BBIMOIHATh TAKYIO AEATEIBHOCTD; | ps, TOMOJOIH, YIJIEBOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHMS,

NPUMEHUTENBH | - HHTEpEC K pa3sIuYHBIM cdepam | OMONIOTHYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K Pa3JIYHbIM | IPOeCCHOHATIBHOMN 1€ TeNbHOCTH, NOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAss PEHIeTKA, THUIBI XUMHYECKHX PEaKIUi (OKUCIUTEIHHO-
NO03HABATEJIbHBIMM JeHCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIO0TEPMUYECKHE, peaKIIMd HMOHHOIO OOMEeHa),
a) 0a3oBble JIOTHYECKHUE AeHCTBUSA: pacTBOP, JJIEKTPOIUTHI, HEDJIEKTPOIUTBI, DJIEKTPOJIUTUYECKAS TUCCOLUALINA,
- CaMOCTOSITENIbHO (bopMyIHMpOBaTH U | OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKON peaKkIK, XUMUYECKOe
aKTyaJIH3MpoOBaTh MNpPOOJIEeMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOPUU W 3aKOHBI (TEOPUS XHMMHUYECKOTO CTPOCHHS
BCECTOPOHHE; opranndeckux BemectB A.M. bByrtiepoBa, Teopus 3NEKTPOIMTUYECKOMN

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001eHMS,

- ONpeAensiTh UEeMH JeATEIbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBIABIISATh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaThb

aucconyanuu, nepuoaudecknid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHHH U O€3011aCHOM HCIIOJIb30BaHUH
BOXHEUIIMX HEOPraHMYeCKMX W OpraHWYeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

- YMETb BBIABJISITH XapaKTEpHblE NPU3HAKK W B3aUMOCBS3b H3YYEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMMCAHUUN CTPOCHHUA U




- BHOCUTh KOPPEKTHBBI B  JICATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yJbTATOB IIEJIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUICHHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BIIQJICTh HABBIKAMH Y4YEOHO-MCCIIEAOBATEIBCKOM
n MIPOCKTHOM JIEITEILHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIABJIATH TPUYMHHO-CIICJACTBEHHBIE CBS3U U
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
napamMeTpbl U KPUTEPUH PEIICHNUS,

- AQHAIM3MPOBATH IOJIYYCHHBIC B XOJIC PEIICHHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMeTh TIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTHYECKYIO 007IaCTH KUZHEICATEIbHOCTH;

- yYMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIE TTOAXO/IbI U PEIICHUS;
- CITOCOOHOCTH MIX MCITOJIE30BaHUS B
MO3HABATENILHON U COIMAIbHOMN MPaKTHUKE

npengarath

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEUIECTB M UX IIPEBPALLCHUN;

BBISIBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX  3HAHMM C  MOHATUAMH U
MNpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- yMETh HCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHH U

TPUBHUAJIbHBIC HA3BaHHs BYKHEHIINX BEIECTB (3TUIICH, alleTUIICH, TNINICPHH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMLUH, YrapHbIH Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
colla M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX
BEILECTB, YPAaBHEHUS XUMUYECKUX PpEaKIHd, OOBICHATH UX CMBICI;
HOJTBEPIKAATh XapaKTepHBIC XUMHYECKHUE CBOHCTBa BEIIECTB
COOTBETCTBYIOLIMMH KCIIEPUMEHTAMU M 3alUCSIMU YPaBHEHHH XUMHYECKHX
peaKuuii;

- YMETh YCTAHABIHMBATh NPUHAJICKHOCTh HW3YYCHHBIX HEOPTaHHMYECKHX H
OpPraHMYeCKHX BEIIECTB K OMPEACTICHHBIM KJacCaM M TPYIIaM COSAMHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEWIIHME CBOWCTBA; ONPEACIATH BHUJBI
XUMHYECKHX CBsi3ed (KOBaJCHTHAas, NOHHAs, METAJUTMYECKasi, BOJOPOIHA),
THUIIBI KPUCTAUTMUECKHUX PEIIECTOK BEIIECTB; KJIACCU(UIIMPOBATh XMMUYECKUE
peaKIuu;

- chopMHpOBaTh  MPEACTABICHHS: O XHMHYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYYHON KApTHHBI MHUpA, POJIM XUMHH B TO3HAHHU SIBICHHN
Opuponsl, B (OPMUPOBAHMU MBIIUICHUS W KYJNbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM IJISl pEIICHUS MPAKTHYECKIX
3aJjad M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10pOBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJHUTH PACUETHl MO0 XMMHYECKHUM (OpMylaM H ypaBHEHHSIM
XMUMHYECKUX  PEaKIMid C  HCHOJb30BaHMEM  (HU3MYCCKUX  BEJIHMYHH,
XapaKTEePU3YIOUIMX BEIIECTBAa C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHCTEMHBbIE XMMHWYECKHE 3HAHHS JUIs TPUHATUS PEIICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHECHHEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOMCKa,
aHaJu3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JEeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- chOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha aanore KYJIBTYD,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SA3BIKOBOI M UYUTATEIbCKOMN
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JESTENIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  HIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

N03HABATEJIbHBIMM JeHCTBUSIMU:

B) padora ¢ unopmaumeii:

- BJIAJECTh HaBBIKAMH MOJYyYEHHMs] MHPOpPMALUU U3
UCTOYHUKOB DPAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JlaBaTh TEKCThl B pa3IUYHbIX (popmarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yaIU3aluy;

- OLEHUBaThb JIOCTOBEPHOCTb, JIETMTHUMHOCTb
UHpOpPMAlLlUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HCIOJb30BaTh CpPEACTBa HH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301acCHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XWMHUYECKUH  SKCIIEPUMEHT
(mpeBpailleHusi OpPraHWYeCKUX BEUIECTB IPH HArpeBaHUU, IOJTYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIUU HA aJbICTUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€NKOB NpH HarpeBaHuw,
[[BETHBIC pEAaKUHUU OCNIKOB; TMPOBOAUTH pEAaKIHMM HOHHOTO OOMEHa,
OTIpEeeNATh CPEeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cynbdart-,
KapOOHAT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpPABWJIAMU TEXHUKH OE30MaCHOCTH IpH OOpalleHUH ¢
BellecTBaMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUUYECKOI'0 IKCIIEPUMEHTA B (POpME 3aMUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbBIX
HMCTOYHUKOB (CpeACTB MaccoBoii HH(MOpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMH METOJAaMM HAy4yHOTO TIIO3HAHMUS BELIECTB M

XUMHUYECKUX  SIBJCHWM  (HaOmIoJeHue,  HU3MEpEHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb IPOBOAMUTH pacueThl MO XUMHUYECKUM (opMyrnam U ypaBHEHUSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CHUCTEMHbIE XMMHMYECKHE 3HAHWS A NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




THTUEHBI, PECcypcocOepekeHMsl, TPABOBBIX H
9THYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301acCHOCTH
JUYHOCTH;

OK 04.

D¢ dexkTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIAJICHHE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLMAIbHOU
JIeSITeIIbHOCTH;

OBJaanenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU A1eHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTh M MCIIOJb30BaTh IPEUMYILIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- IPUHHUMATh LEJIH COBMECTHOW JESTEIbHOCTH,
OPraHu30BbIBaTh U KOOPJAUHUPOBATH JEHUCTBUSA 10
€¢ IOCTHJKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacrpenensaTh PoJid C Y4ETOM MHEHUN YYACTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOODAMHHUPOBATh M BBINOIHATH pabOTy B

YCII0BHUAX pcajbHOrO, BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBJajieHHe YHMBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') IPUHATHE ce0s1 ¥ IPYTUX JIJei:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JTIOACH
MIpU aHAJIU3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE IMPABO W MPABO IPYTUX JIOACH

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCICPUMEHT
(mpeBpailleHusT OPTraHWYECKUX BELIECTB IPU HArpeBaHUU, IOTyYCHUE
ATUJICHA M M3YYECHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMM Ha aJIbJCTHUJIBI,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanus O€NKOB NpH HarpeBaHuw,
[BETHBIC pEaKUUu OCNKOB; TMPOBOJUTH pEaKIMM HOHHOTO OOMEHa,
OTIPEEIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIMU Ha Cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamel" u "Hemeramisl") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OE30MaCHOCTH MpPH OOpalICHUH C
BellecTBaMH U J1a00paTOPHBIM 0OOPYJOBAaHHEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTA B ()OpME 3aIHCH YPABHEHHUI COOTBETCTBYIOIINX
peaxiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




Ha OIIMOKMU;
- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
MO3ULIMU JIPYTOro YEI0BEKa,

OK 06.
[IposBnsaTe
rpak 1aHCKO-
NaTPUOTUUYECKY
10 TIO3UILIHIO,
JIEMOHCTPHUPOBA
Th OCO3HAHHOE
IOBEJICHUE HA
OCHOBE
TPAAUIIMOHHBIX
oO1euenoBeyec
KUX [IEHHOCTEH,
B TOM YHCJIC C
Y4EeTOM
rapMOHM3aLUU
MEKHAIIMOHAJIb
HBIX U
MEXPEJIUTHO3H
BIX OTHOIIICHHUH,
MIPUMEHSATH
CTaHJApThI
AHTUKOPPYIIIH
OHHOTO
ITOBEJCHUS.

CdopMupoBaHHOCT YMEHHSI OMHUCHIBATH
3HaYMMOCTh CBOEH Npodeccuu, MPUMEHSITh
CTaHapThl aHTUKOPPYIIIUOHHOTO TTOBEICHUS

copMupoBaTh HOHSTHE IPakAaHCKO-IATPUOTUIECKON HO3UIINH,
0011eY€eTI0BEUECKUX LIEHHOCTEH; 3HAYUMOCTb npodeccuOHaTBLHON
JeATeIFHOCTH 1o mpodeccuu, cTaHaapThl aHTUKOPPYHIIIMOHHOTO MOBEACHUS
U MOCJIEACTBUA €70 HAPYILICHUS

OK 07.
CopeiicTBOBaTh
COXPaHEHHUIO
OKpY’KaIoILEeH
Cpelbl,

B o0061acTH 3K0J10rM4YeCKOro BOCIIUTAHNUA:

- chOPMHUPOBAHHOCTh IKOJIIOTUYECKON KYIbTYpHI,
IIOHUMAHHUE BIIUSAHHUA COILMAJIBHO-DKOHOMHUYCCKUX
MpOLIECCOB  HA  COCTOSIHUE  NPUPOAHOU U
COIIMAIPHOM  CpEeNbl, OCO3HaHWE TJI00aTHLHOTO

- chopmupoBaTh  TpEACTABIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHUM SIBICHUU
OpUpoabl, B (OPMHUPOBAHMH MBIIUIEHUS M KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIUMOMN IJIsi PEUICHUS MPAKTUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U




pecypcochepex
CHHIO,
MPUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIMMaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUSIX

XapakTepa YKOJIOTHYECKUX MpodIiem; IPUPOIHOH Cpene;

- IUJIAaHUPOBAaHUE U OCYIIECTBICHHE ICHCTBHI B | - yMeTh COOIIOJATh MPaBHJIa SKOJIOTHUYECKU 1IeJIeCO00pa3HOro MOBEACHUS B
OKpYXarollled cpele Ha OCHOBE 3HaHMs LEJeH | ObITY U TPYJOBOH IEATEIBHOCTH B ILIEJIIX COXPAHEHUS CBOETO 30pOBbS U
OKpYXarollel MPUPOAHON CpeIbl; YUYUTHIBATh OMNACHOCTb BO3JEHCTBUS Ha
AKTUBHOE HENpPUITHE JCUCTBUM, NPUHOCAIIUX | )KUBbIE OPraHU3MbI OINPEJCICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs
npeleIbHON AOMYCTUMOM KOHIIEHTPAIUU

YCTOP'I‘IHBOFO Pa3BUTHA YCIIOBCYECCTBA,

BpEJ OKpYXKarollen cpere;

- YMEHHME MPOTHO3UPOBATH HEOIArONpUATHBIE
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- pacumpeHue OIbITa
JKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIeSATEIbHOCTH;

JACATCIIbHOCTHU

OcHOBHBIE BH/IBI

ACATCJIbHOCTH " l'[pO(l)eCCI/IOHaJII)HbIe KOMIICTCHIINN

BI/II[])I JCATCJIbHOCTH KO)] 1 HAMMCHOBAaHHE¢ Iloxa3aTeau ocBOeHUS KOMIIETCHIIUHA
KOMIECTCHIINH

TexHuueckoe IIK 1.1. Omnpenensrs | [IpakTuYecKuii ONbIT:

o0CITy’)KUBaHHE U | TEXHUYECKOE - TEXHUUYECKOT O 0CMOTpa CHUCTEM,

PEMOHT CHCTEM, y3JIOB, | COCTOSIHUE€  CHCTEM, | arperaToB M Y3J0B aBTOMOOUIeH

npubopoB arperaros, y31I0B, | YMeHHs:

aBTOMOOWMIIEH npudopoB - BBINOJIHATH OCHOBHBIE ONEpalMd TEXHUYECKOT0 OCMOTpa, JEMOHTaxa, COOpPKH H
aBTOMOOMIIEH JUISL | pEeryJIMpPOBKU CUCTEM, arperaToB U y3JI0B aBTOMOOMIIEH;
COXpaHEHHUs - BBINOJIHATH pabOThl IO MPEIYNPEKIECHUIO OTKA30B aBTOMOOWJISI M COXpPAHEHHUS €ro
paboTOCIIOCOOHOCTH, | PabOTOCTIOCOOHOTO COCTOSIHUS
NpeaynpexKACHUS 3HaHusn:
OTKa30B U | - yCTpOICTBA aBTOMOOUIIEH, HA3HAUYEHHUS U B3aMO/IEUCTBUS OCHOBHBIX Y3JIOB U JI€Tajel;
HEUCIIPaBHOCTEN - TEXHOJIOTMYECKOM MOCIe10BaTeIbHOCTH TEXHUYECKOTO0 OCMOTpa CUCTEM, arperatoB M

y3JI0B aBTOMOOHIICH;
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- Mep 0e30MacHOCTH PU BHITIOJHEHUH paboT

[TIK 1.2.
OcCylecTBISITh
KOMILIEKC
MEpONPUATHI o
JEMOHTAXKY u
PEMOHTY CHCTEM,
arperatoB U  y3JOB
aBTOMOOWJIEN IUIA
YCTpaHEHUS
00OHapy>KEHHBIX
HEUCIIPAaBHOCTEN

IIpakTu4eckuii ONbIT:
- JEMOHTaXa CHUCTEM, arperaros
U y3JI0B aBTOMOOMJIEH, BBIIMOJIHEHUN KOMIUIEKCa paboT MO yCTpaHEHHUIO HEUCIIpaBHOCTEN

Ymenuns:
- BBINOJHATH OCHOBHBIC OIEPAlMM TEXHUYECKOTO OCMOTpa, JIEMOHTaka, COOpKH |
PEryJIUPOBKH CUCTEM, arperaToB M Y3JI0B aBTOMOOMIICH

3HaHuA:

- yCTpoiicTBa aBTOMOOUJIEH, Ha3HAUEHUS U B3aUMOJICHCTBUS OCHOBHBIX Y3JIOB U JI€TaJIEH;
- METO/I0B BBISIBIIEHUSI U CIIOCOOOB yCTPAaHEHUS! HEUCIIPABHOCTEM;

- TEXHOJOTMYECKOM IIOCJIEI0BAaTEIbHOCTH JEMOHTa)Xa CHUCTEM,
aBTOMOOMJIEH;

- Mep 0€30MacCHOCTH IIPH BBIOJIHEHUU PabOT

arperatoB u y3JIOB

IIK 1.3. BHITIOIHATH
KOMILIEKC

MEpOIPUATHI o
cOOpKe, peryaupoBKe
Y UCTIBITAHUIO CUCTEM,

arperatoB  u  y3J0OB
aBTOMOOMJIEH, IS
OLIEHKH KadecTBa

BBITTIOJTHCHHBIX pa60T

IIpakTu4eckuii ONbIT:
- cOOpKM, pPErymTupOBKHM M HCIIBITAHUSA CHUCTEM, arperaTroB
BBITIOJTHEHUS KOMILJIEKca padoT M0 YCTPaHEHUIO HEUCIIPABHOCTEM

U Y3J0B aBTOMOOWIIEH,

YMmenus:
- BBINOJHATH OCHOBHBIE ONEPALMH TEXHUYECKOIO0 OCMOTpA,
PETYIUPOBKHU CHUCTEM, arperaToB U y3JI0B aBTOMOOUIIEH

JCMOHTa)Xa, C60pKI/I n

3HaHus:

- yCTpOMCTBa aBTOMOOMJIS, HA3HAYEHHUS U B3aMMO/IEHCTBHSI OCHOBHBIX Y3JI0B U JIeTaseil;

- TEXHOJIOTUYECKOH IOCIeOBATEIbHOCTH COOPKH W PETYIHPOBKH CHUCTEM, arperaroB H
y37I0B aBTOMOOMJIS;

- Mep 0e30MacHOCTH NPU BHIIOJHEHUH paboT

TexHuueckoe IIK 3.1. Bemonnsars | [IpakTHYecKHH ONbIT: . .
- TPOBEPKH OCHAIICHHOCTH CBApOYHOTO IOCTa PYYHOW IYrOBOM CBAapKU IUIABSIIAMCS
HYIO OB

obcry:xuBaHue u | pyaHy JYTOBYIO | 11 K pBITBIM 271EKTPOIOM;
PEMOHT CHCTEM, y3JI0B, | CBAPKy  PAa3JIMYHBIX | _ MIPOBEPKH paboTococoOHOCTH
PHGOpOB neranei U3 | 1 MCTIPABHOCTH OOOPYAOBaHMS MMOCTa PYYHON IYroBOW CBapKH IUIABSIIIAMCS TTOKPBHITHIM
aBTOMOOMIICH u | YIICPOAUCTRIX u | HICKTPONOM, o .

KOHCTPYKIIHOHHEIX - MPOBEPKY HATMYUSI 3a3€MIICHUST CBAPOYHOTO 1TOCTA PYYHOM JTYTOBOW CBAPKH TLIABSAIIAMCS
CTPOMTENBHBIX MAIINH r MOKPBITHIM 3JIEKTPOIOM;
npu BBINONHEeHuy | S BO - BCEX | . 1jonroTOBKM M TIPOBEPKH CBAapOYHBIX MAaTEpPUANOB JUIL PYYHOH JYTOBOW CBapKH

POCTPAHCTBEHHBIX TUIABSIIIMMCSI IOKPBITBIM DJIEKTPOIOM;
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py4HOI1 JIyTOBOM
CBapKd  IUIABSIIUMCS
MTOKPBITHIM
ANEKTPOAOM

HOJIOXKEHHSIX
CBapHOTO IIIBA.

- HACTPOHKHU 000pYyIOBaHUS PyYHOH JYrOBOM CBapKH IJIABSILIMUMCS HOKPBITBIM 3JEKTPOIOM
JUISL BBITIOJTHEHUS CBapKu Jeranen u3 YIJIEPOAUCTBIX
Y KOHCTPYKLMOHHBIX CTaJIel BO BCEX ITPOCTPAHCTBEHHBIX IOJIOKEHUAX CBAPHOTO 11IBA;

- BBIIIOJIHEHHS PYyYHOM IYyTrOBOM CBapKH IUIABSIIKAMCS IOKPBITBIM 3JIEKTPOJIOM Pa3InYHBIX
JeTajled W KOHCTPYKLMH M3 YIVIEPOJUCTBIX M KOHCTPYKLMOHHBIX CTaJledl BO BCEX
IIPOCTPAHCTBEHHBIX MOJIOKEHUSAX CBAPHOTO IIBA;

- opraHu3alMy O€30MacHOr0 BBINOJIHEHUS CBapOYHBIX pPabOT Ha paboyeM MecTe B
COOTBETCTBUM C CAHUTAPHO-TEXHUYECKMMHU TPEOOBAaHUAMU U TPEOOBAaHUSIMU OXPaHbl TPy1a
Ymenus:

- IPOBEPATH paboTOCIIOCOOHOCTH
U UCIPABHOCTh CBApOYHOIO OOOpPYIOBAaHUSA Ul PYYHOH IyroBOM CBapKH ILIABSIIUMCS
ITOKPBITHIM 3JIEKTPOAOM;

- HACTpauBaThb CBapOYHOE O0OpYHOBaHHE Ui PYYHOH IYroBOM CBAapKU IIIaBSIILIUMCS
ITOKPBITBIM 3JIEKTPOIOM;

- BBINOJHATH CBapKy pas3jJM4HbIX AETajlel M KOHCTPYKUUH AeTaledl U3 YIIEpOJUCTBIX U
KOHCTPYKLIMOHHBIX CTaJI€ BO BCEX NMPOCTPAHCTBEHHBIX MOJIOKEHHUAX CBAPHOTIO I1IBA
3Hanus:

- OCHOBHBIX THUIIOB, KOHCTPYKTHBHBIX 3JIEMEHTOB U pa3MEpPOB CBAapHBIX COEAVHEHMH,
BBIIIOJHAEMBIX PYYHOM JYrOBOM CBapKOl IUIABSIIMMCSA IOKPBITBIM 3JIEKTPOAOM, U
0003HAYECHMS UX Ha YEPTEekKax;

- OCHOBHBIX TpYNII M MapoK MaTepHalloB, CBAapUBAEMBIX PYYHOW IyroBOHW CBapKOH
IIaBSIIMMCS TOKPBITHIM 3JEKTPOAOM;

- CBapOYHBIX MAaTEpUajJOB JJI1 PYYHOH JYroBOH CBApKMU IUIABSIIUMCS IOKPBITHIM
JIEKTPOJIOM;

- TEXHUKU M TEXHOJOTUHU PYYHOM yroBOW CBAapKU IUIABSIILIUMCS HMOKPBITHIM 3JIEKTPOJIOM
pPa3IMYHBIX JeTaled W3 KOHCTPYKLUMOHHOM M YIJIEPOJMCTON CTalIM M KOHCTPYKLIHMHU B
MIPOCTPAHCTBEHHBIX MOJIOKEHUAX CBAPHOTO 111Ba;

- NPUYUH BO3HUKHOBEHHUS /1E€(PEKTOB CBAapHBIX IIBOB, CIIOCOOOB HMX MHPEIYNPEXKJICHUS U
WCIIPABJIEHUS IPU PYYHOU AYTOBOM CBapKe MJIaBALIMMCS MOKPBITHIM 3JIEKTPOJIOM;

- HOPM U IIpaBHJI O’KapHON 0E€30MaCHOCTH ITPH NPOBEICHUU CBAPOYHBIX padboT

IIK 3.2. BrimoiHsaTh
pYy4dHYIO MYrOBYIO
CBApKY  pa3JIMYHBIX
JeTajieil W3 CINIaBOB
METAJUIOB BO  BCEX
MIPOCTPAHCTBEHHBIX
MTOJIOKEHUSIX

CBapHOTO IIIBA.

IIpakTHYeCKHH ONBIT:

- IPOBEPKH OCHAIIEHHOCTH CBAPOYHOTO TIOCTA PyYHOH TYroBOW CBApKH JIETANEH U3 CIIaBOB
METaJJIOB

BO BCEX IMPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIIBA;

- MIPOBEPKH paboTocnocoOHOCTH
Y WCIIPABHOCTH O00OpPYJOBaHHs IOCTAa PYYHOH JYroBOH CBAapKH IIABSLIMMCS TOKPBITHIM
AIEKTPOJIOM;

- IPOBEPKH HAINYHMS 3a3EMJICHUSI CBAPOYHOT0 TI0CTA PYYHOH JYTOBOM CBAapKH;

- MIOATOTOBKU U TIPOBEPKH CBapPOUYHBIX MAaTEpPHAJIOB Il PyYHOH JAYrOBOW CBapKHU AETalleil u
KOHCTPYKIIMH aBTOMOOMJICH M CTPOUTEIbHBIX MAIIMH, BBIITOJIHEHHBIX U3 CIUIaBOB
METaJIOB;

- HACTPOWKU 00OpYZOBaHUS PYYHOU TYTOBOM CBApKH IUIABSIIAMCS TTOKPBITBIM 3JICKTPOIOM
JUIsl BBITIOJTHEHUS] CBApKU JETalleil M3 CILUIAaBOB METAJNIOB BO BCEX IMPOCTPAHCTBEHHBIX
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MOJIOKEHUAX CBAPHOTO 111BA;

- BBIIOJIHEHUS] PYYHOM JAYrOBOM CBAapKH IUIABSIIIMMCS MOKPBITBIM 3JIEKTPOAOM PA3ITHUYHBIX
JeTaneu u KOHCTPYKUUUI u3 CILJIaBOB METaJUIOB
BO BCEX IIPOCTPAHCTBEHHBIX MOJOKEHHUIX CBAPHOIO LIBA;

- opraHu3anuu Oe30MacHOr0 BBINOJIHEHUS CBApOYHBIX paboT Ha paboyeM MecTe B
COOTBETCTBUH C CAHUTAPHO-TEXHUUECKHUMH TPEOOBAHUSMU U TPEOOBAHUAMU OXPaHbI TPyia
Ymenus:

- IPOBEPATH paboTOCIOCOOHOCTH
U HCIPaBHOCTh CBApOYHOTO OOOpPYIOBaHUS AJIi PYYHOW IIYrOBOM CBApKH IUIABALIUMCS
MTOKPBITBIM 3JIEKTPOJIOM;

- HacTpauBaThb CBapOYHOE OOOpYyIOBaHUE [UIS PYYHOH JYyroBOHW CBAapKH IUIABSIIUMCS
MOKPBITHIM 3JIEKTPOJIOM;

- BBIIOJHATH  CBapKy  pa3iMyHbBIX  JeTaJied W KOHCTPYKLUMH  Jeraneit
13 CIUIABOB METAJIJIOB BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUAX CBAPHOTO I1IBa

3Hanus:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX 3JIEMEHTOB M pPa3MEpOB CBapHBIX COCAUHEHUH,
BBIIIOJIHSIEMBIX PYYHOM JYroBOM CBApKOW IUIABALIMMCSA IOKPBITBIM 3JIEKTPOAOM, U
0003HaYECHUSI UX HA YepTexKax;

- OCHOBHBIX TpyHI M MapoK MaTepualoB, CBapUBAE€MbIX PYYHOW JIYTOBOM CBapKOU
IJIABAILKUMCS TIOKPBITBIM 3JIEKTPOAOM;

- CBApOYHBIX MAaTEpUaNIOB [Jisi PYYHOM JyroBOM CBAapKW IUIABSIIMMCS IOKPBITBIM
ANEKTPOAOM;

- TEXHUKU M TEXHOJOTUU PYYHOM JyroBOW CBAapKU IUIABSIILIUMCS HOKPBITHIM 3JIEKTPOJIOM
Pa3IMyYHbIX JeTajlell U3 CIUIaBOB METAJJIOB B Pa3JIMYHBIX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX
CBApHOTO I1IBa;

- NPUYMH BO3HUKHOBEHHUS AE€(PEKTOB CBAapHBIX IIIBOB, CIOCOOOB MX MPENyNpPEXIACHUS U
WCIIPABJICHUs TP PYYHON JYrOBOM CBapKe JeTajed U KOHCTPYKIMI U3 CIUIABOB METAJIIOB
IIaBSIIMMCS TOKPBITHIM 3JEKTPOAOM;

- HOPM U ITpaBHJI IO’KapHON OE€30MaCHOCTH ITPH NPOBEIEHUU CBAPOYHBIX padboT

IIK 3.3. BrimoiaHsaTh
PY4HYIO AYrOBYIO
HaIJIaBKy TOKPBITHIM
ANEKTPOJIOM

Pa3IMYHBIX JETaJICH.

IIpakTHYeCKHH ONBIT:

- IPOBEPKU OCHAIICHHOCTH CBapPOYHOTO TIOCTA JJISl BBIIIOJIHEHHS PYYHOW HAIIaBKH JIeTanei
Y KOHCTPYKIIMH aBTOMOOMJIEH M CTPOUTENBHBIX MAIIIVH;

- MIPOBEPKU paboTocnocoOHOCTH
¥ HUCIPaBHOCTH OOOpYIOBaHMS IOCTa PYYHOW HAIUIABKM IUIABSAIIAMCS TOKPBITHIM
AIIEKTPOJIOM;

- IPOBEPKH HAINYHMS 3a3eMJICHUSI CBAPOYHOTO II0CTA PYYHOH JYrOBOM HAIUIABKU;

- TOJITOTOBKM M IPOBEPKM CBAPOYHBIX MATEPUANOB Ui PYYHOM HAIUIaBKU JAeTalledl u
KOHCTPYKIIMH M3 CIUIABOB METAJLIOB,;

- HACTPOWKH OOOpYIOBAaHUS PYYHOH JYroBOM HAIUIABKM TUIABSIIUMCS TTOKPBITHIM
AIIEKTPOJIOM JIJIsI BBIIOJTHEHUS HAIUIABKH, IETAIeH U DJIEMEHTOB KOHCTPYKLIUU aBTOMOOMIIEH
U CTPOUTEIILHBIX MAIIIWH;

- BBINOJIHGHUS PYYHOH JYrOBOM HAIUIABKU IUIABSIIIAMCS TIOKPBITBIM  3JIEKTPOJIOM
Pa3JIMYHbBIX aeTanei
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u KOHCTPYKIUM aBTOMOOMIICH
U CTPOUTEINIbHBIX MAIINH;

- OopraHu3anuy 0€30MacHOTO BBHIMOJIHEHHUS HAIUIaBOYHBIX PabOT Ha paboueM MecTe B
COOTBETCTBUH C CAHUTAPHO-TEXHUUECKHUMH TPEOOBAHUSMU U TPEOOBAHUAMU OXPaHbI TPyia
Ymenus:

- IPOBEPATH paboTOCIIOCOOHOCTH
U HCIPaBHOCTh OOOpYIOBaHHS Ui PYYHOM HAIMJIABKU IUIABALIUMCS OKPBITHIM
ANEKTPOAOM;

- HacTpauBaTh CBAapOYHOE OOOPYJOBaHME IS PYYHOU AYrOBOM HAIIAaBKH IUIABALIUMCS
MTOKPBITHIM 3JEKTPOAOM;

- BBIMIOJIHATD HAIUIABKY PA3IMYHbIX JIeTallell U KOHCTPYKIUI aBTOMOOUIIEH U CTPOUTEIBHBIX
MaIIiH

3HaHus:

- OCHOBHBIX THWIIOB, KOHCTPYKTHUBHBIX D3JIEMEHTOB M pPa3MEpOB HAIJIABOYHBIX padboT
TJIaBSIIMMCS TOKPBITHIM 3JIEKTPOAOM, M 0003HAUEHUS X Ha YepTekKax;

- OCHOBHBIX TpYII U MapOK MaTepuasoB, [UIs BBIIOJHEHUS HAIUIABOYHBIX padoT
TUIABSIIMMCS TOKPBITHIM 3JEKTPOAOM;

- HAIUTABOYHBIX MAaTEpHajoB Ji PYYHOH IyroBOW HAIUIaBKH ILIABSIIMMCS OKPBITHIM
ANEKTPOAOM;

- TEXHUKH U TEXHOJOTUU PYYHOU JYrOBOI HAIUIABKHU MJIABAIIUMCS MOKPBITHIM 3JIEKTPOJIOM
Pa3IUYHBIX JeTaliell U 3JIeMEHTOB KOHCTPYKIIUU aBTOMOOUIIEH, CTPOUTEIHHBIX MAIIUH;

- IPUYMH BOSHUKHOBEHHUS 1€(PEKTOB HAIJIABOYHBIX PabOT, CIOCOOOB X MPEIYIPEKIACHUS U
HCIIPABIICHUSA npu py4HOH JlyTOBOM HaIUIaBKe JeTaneu
Y KOHCTPYKIIUU U3 CIIABOB METAJUIOB IUIABSIIIIUMCS TTOKPBITHIM JIEKTPOIOM;

- HOPM U IIPaBHJI O’KapHOM 06€30M1aCHOCTH IIPU MTPOBEICHUU CBAPOYHBIX padboT

IIK 3.4. BrimoiHsaTh
PY4HYIO AYrOBYIO
pe3Ky MeTajuia
TUIABSAIMMCS
MOKPBITHIM
AIEKTPOJIOM.

IIpakTu4eckunii ONbIT:

- IPOBEPKH OCHAILEHHOCTH CBAPOYHOIO IMOCTAa JUISl BBIMOJHEHUS PYYHOM IYyrOBOM pPE3KU
JeTaneil 1 KOHCTPYKIIMM aBTOMOOMIICH U CTPOUTENbHBIX MAIIIHH;

- MIPOBEPKU paboTocmnocoOHOCTH
Y UCTIPaBHOCTH 00OPYJOBaHUSI TOCTa PYYHOM TyTrOBOW PE3KH;

- MPOBEPKH HATTMYUS 3a3€MJICHHS] CBAPOUYHOTO TIOCTa PYUYHOM AYTrOBOM pE3KU;

- TIOATOTOBKM U TPOBEPKM CBAPOYHBIX MATEPHANOB [Jisi PYYHOM PE3KU JAeTaled Hu
KOHCTPYKLHU aBTOMOOMIIEH
Y CTPOUTEIIbHBIX MAIIIWH;

- HACTPOWKHU OOOpYIOBaHUS PYYHON AYTOBOW PE3KU IIABSIIMMCS MOKPBITHIM 3IIEKTPOIOM
JUIS  BBIMIOJIHEHUS PEe3KH, JeTaled ¢ JIEeMEHTOB KOHCTPYKIIMM aBTOMOOWIEH U
CTPOUTETBHBIX MAILIUH;

- BBINOJIHEHUS PYYHOM IYrOBOM PE3KM IIIABSIIMMCS MOKPBITHIM 3JIEKTPOJOM PA3THUUYHBIX
JeTaneit 1 KOHCTPYKIIMA aBTOMOOMIICH U CTPOUTENBHBIX MAIIIWH;

- opraHu3anuy 0€30MacHOTO BBIOJHEHUS PadOT MO PYyYHOU AYroBOW pe3ke Ha pabouem
MECTe€ B COOTBETCTBUM C CAaHUTAPHO-TEXHUYECKUMHU TPEOOBaHUAMU M TpPeOOBaHUSIMU
OXpaHbl Tpyjia
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Ymenus:

- MIPOBEPATH paboTOCIIOCOOHOCTH
U HCIPaBHOCTb OOOPYIOBaHUS [UIsl PYYHOM IyroBOW pEe3KH IUJIABSIIMMCS HOKPBITHIM
ANEKTPOAOM;

- HacTpauBaTh CBAapOYHOE OOOPYJOBAaHME IS PYYHOU AYrOBOM HAIIABKH IUIABALIUMCS
MTOKPBITHIM 3JEKTPOAOM;

- BBIIONHATH  PE3Ky  pa3IMyHBIX  JeTaJied W KOHCTPYKUUH  aBTOMOOMIEH
Y CTPOUTENIbHBIX MAIIUH

3HAHUA:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX JJIEMEHTOB W pa3MepoB pPaOOT IO BBHIMOJHEHHUIO
PYYHOH JyroBOW PE3KH IIABAIIMMCS TOKPBITBIM SJEKTPOJOM, W O0O3HAUCHHUS HX Ha
YepTEkKaX;

- OCHOBHBIX TPYIIl M MapoK MaTepuajoB i BBIMOJIHEHHs pabOT Mo pe3ke aeTaneil u
AJIEMEHTOB KOHCTPYKIMU aBTOMOOWJICH U CTPOUTENbHBIX MAIWH IJIABAIIMMCS MOKPHITHIM
3JICKTPOJIOM;

- HaIJIaBOYHBIX MATEpPHAJIOB JJS PYYHOM JyroBOoW pE3KH IUIABSIIUMCS MOKPBITHIM
IJIEKTPOJIOM;

- TeXHUKA U TEXHOJIOTUU PYYHON JYrOoBOM pEe3KH JeTaneil U AJIEMEHTOB KOHCTPYKIIUHU
aBTOMOOMJICH, CTPOUTEIILHBIX MAIIIVH;

- TNPUYUH BO3HUKHOBEHHS Je(PEKTOB pabOT IPH BBIMOJHEHUU PE3KHU, CIOCOOBI HX
MIPEeIYNPEeXACHUS U UCHPABICHUS MPU PYYHOU YrOBOM pe3Ke neTalied U KOHCTPYKIUI
ABTOMOOMJICH U CTPOUTEIBHBIX MAIIWH;

-  HOPM HW  TpaBWI  TOXXKApHOH  OE30macHOCTHM  NpPH  IPOBEICHHH  paboT
10 pe3Ke MeTajia
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJLHOM

JANCHUITJIIMHBI « XUMMWUSA»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 72
B T.Y.

O01mee KOJIMYECTBO NPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI 25
OcHoBHOe coJep:kaHue 65
BT. Y..

TeopeTuieckoe oOydeHue 40
MPaKTUYECKUE 3aHATUS 14
1a00paTOpHBIE 3aHATHUS 8

IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COJAEPKaAHUE (COaepKAHUE 5

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTu4ecKoe o0ydyeHne 2

MPAKTUYECKHUE 3aHSITUS 3

IIpomeskyTouHasi aTTecTalUs (3a4eT) 1

Hroro 72
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2.2. Temaruuyeckui IVIAH U COAEPKAHUE TUCUMILIHHBI

HaumenoBanmue Conep:xanue yueOHOro Marepuasa (OCHOBHOE U IPO(decCHOHAIBLHO-0PHEHTHPOBAHHOE), O6LeM 1aco dopmupyeMble
. beM 4acoB
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTCHIIU U
1 2 3 4
OcHoBHoOe coaepkaHue 65
Pasjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
CTtpoeHue CoBpeMeHHast MoJieb CTpOeHUs aToMa. CUMBOJIMYECKHM SI3bIK XUMUU. XUMUYECKHUI 3JIEMEHT.
aToOMOB DnekTpoHHas KoHpurypamus aroma. Kiaccupukanus XMMHYECKUX dJIEMEHTOB (S-, p-, d-2JIEMEHTHI).
XUMHYECKHUX BanenTHslie a51ekTpoHbl. BasieHTHOCTH. DIeKTpOHHAS IPUPOJIa XUMUYECKOU CBSI3U.
IJIEMEHTOB H DJIEKTPOOTPUIIATEILHOCTD. BUIbI XUMUYECKOH CBs3M (KOBaJICHTHAS, HOHHASI, METAJLLTHYECKas,
npupoaa BOJIOPOJIHAS) ¥ CLIOCOOBI €€ 00pa30OBaHUS
XUMHUYECKOH
CBSI3H. 3
1. CoBpemeHHast MOJIeNIb CTPOCHUS aTOMA.
2. Buapl xumudeckoil CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMUecKasi, BOJIOPOJHAs) M CIOCOOBI €e
o0Opa3oBaHUs
3.Pemienne 3agaHuil Ha YCTAaHOBJIIGHHE CBS3M MEXAY CTPOCHHEM aTOMOB U MEPUOJMYECKUM
M3MEHEHUEM CBOMCTB XUMUYECKUX IJIEMEHTOB.
IpakTuyeckue 3aHATHSA 1
1 «Perenue 3agannii Ha cocTaBiIeHHE XUMUUECKUX (OPMYIT ABYXaTOMHBIX COEIMHEHUM ». 1
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
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4 «PacueTsl 1o YpaBHCHUAM XUMHUYCCKUX pCaKI_[I/Iﬁ C UCIIOJIb30BAHHUEM MaACCBhI».

«Pacderpl MO ypaBHEHHSIM XHUMHUYECKHX pEaKIMid ¢ MCIOJb30BAaHUEM MAacChl, 0O0bemMa
(HOpManbHBIE YCIOBUS) Ta30BY.

Iepuonnuecknii | Copep:kanne yueOHOro MmarepuaJia 1 OK 02
3aKOH U Taldjuua
LU 1.3aK0OHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH BEIIIECTB. 1
Menneieena.
IIpakTHYeckune 3aHATHA 1
’ «Pelenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUN HA XapaKTEpU3aIUIO 1
XUMHYECKHUX IJIEMEHTOBY.
Pa3nen 2. XuMuuyeckue peakuuu 11
Tema 2.1. Tunbl | OcHOBHOE colepKaHHE 6 OK 01
XUMHYECKHX Knaccudukamnus v TUITBI XUMUYECKUX PEAKIINIA ¢ y9aCTHEM HeopraHu4eckux BemiecTB. CocTaBICHHE
peaxuuii. YpaBHEHUU peakIfil COeAMHEHNUs, PA3JIOKEHUS, 3aMelIeHHsI, 0OOMEHa, B T.4. peaKlUi TOPeHHUs,
OKHCIICHHUSI-BOCCTAaHOBJICHHUS.
YpaBHeHUs OKUCTIEHUSI-BoccTaHOBIIeHUs. CTeneHb okucieHusi. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOI0OM JICKTPOHHOTO
Oanmanca. OKUCIIUTETHPHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH B TIPUPOJIC, IPOMU3BOACTBEHHBIX MIPOIIECCaxX U
KU3ZHEJCATCIILHOCTH OPTraHN3MOB
1.Knaccudukarus u TUHIIBI XUMAYECKUX PEAKIIUM.
2.YpaBHEHUS OKHCIICHUSI-BOCCTaHOBIICHUS. CTETICHh OKHCIICHHUS. 3
3.CocraBieHHe ypaBHEHUN PEaKIIHil.
IIpakTHyeckne 3aHATHA 3
3 | «OcHOBHBIE KOIWYECTBEHHBIE 3aKOHBI B XMMHHU U PAacCyeThl MO YpPaBHEHUSM XHUMHUYECKUX
peaKIuii».
3
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OK 01

MexMonekyisapHble B3aumoaencTeusa. Kpucrauioruaparbl. ArperaTHele COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THIBI KPHCTAIINYECKHX peleToK (aTOMHas,
MOJIEKYJISIpHAs, HIOHHAs, METAJIINYECcKas). 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA
KpHUCTANTNYECKOM pemeTku. [IpuurHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHBIE MPEJICTaBICHUS O CTPOSHUH TBEP/IBIX, XKHUIKUX U ra3000pa3HbIX BemiecTB. Kuakue

KPHUCTAJLIBL.

Tema 2.2. OcHoBHOe coep:kaHue
DuekTposuTudec | Teopus anexTponuTryeckoi nuccounanuu. MIoHbel. DIeKTPOIUTHI, HEIIEKTPOIUTHI. Peakiiuy HoHHOTO 3 OK 04
Kas gucconunanus | oomena. CocrapieHne peaklinii HOHHOro 0OMEHa IMyTeM COCTaBJICHHUS X MOJTHBIX U COKPALICHHBIX MK 1.1
U MOHHBII 00MEeH. | HOHHBIX ypaBHEHUI. KuCII0THO-OCHOBHBIE peakliuu. 3aaHusl Ha COCTaBJIEHUE HOHHBIX PEAKIH K 2.2
. IIK 2.3
1. Teopust 3JIEKTPOIMTUUECKON JUCCOLHAIUU.
2. Peakuuu MOHHOTO OOMEHa. 3
3. CocraBieHue IOJIHBIX U COKpAIEHHBIX HOHHBIX YPaBHEHUH peaki1ii HOHHOro 0OMeHa.
JlabopaTopHble 3aHATHUS 1
1 | “Tunel XuMU4eCKUX peakuii”. 1
KoutpoabHas pagora 1
1 | CrpoeHue BemecTBa U XUMHUYECKHE PEAKLIUU.
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB. 16
Tema 3.1. OcHoBHOe coaep:xaHue OK 01
Kaaccuduranus, | [Ipenmer Heopranmdeckoi xumun. Bzaumocssi3p Heoprannyeckux euecTs. Kinaccnpukanus OK 02
HOMEHKJIATYpa U | HeopraHM4ecKux BeniecTB. IIpocTeie u cnoxHbIe BemecTBa. OCHOBHBIE KJIACChI CI0KHBIX BELECTB IK 1.1
CTpocHue (OKCHBL, THIPOKCHIBI, KUCTIOTHI, cosii). HoMeHkaTypa 1 Ha3BaHHE HEOPTraHUYECKHUX BEIIECTB UCXOSA IIK 1.2
HEOPraHU4eCKUX | 3 yx XUMUUECKON (POPMYJIbI UM COCTaBICHHE XUMUUECKON (POPMYJIbI UCXO/I U3 HAa3BaHMSI BEILIECTBA K 2.2
BELIECTB. 10 MEXIYHAPOIHOM HITH TPUBHAIBHON HOMEHKIIATYPE. 4
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1.Knaccudukanus HeopraHndeckux BemecTB. [IpocThie U ClIoKHBIE BEIIECTBA.

2.ArperatHbie COCTOSIHUS BEILIECTBA.

3.Tunel KpUCTAIIINYECKUX PELIETOK.

4. 3aBUCUMOCTb XMMHUYECKON aKTUBHOCTHU BELIECTB OT BU/1a XMMUYECKOM CBSI3U U THUIIA
KPUCTAIUIMYECKOM PELIETKH.

HpaKaneCRne 3aHATHSA

«Penienne npakTHuecKux 3aJjaHui o Kiaccu(pUKai, HOMEHKIAType U XMMUYECKUM
(dbopMyIaM HEOPTaHUYECKUX BEUIECTBY.

Tema 3.2.
PdPuzuko-
XHMHYECKHeE
CBOMCTBA
HEOPraHu4YecKnx
BellleCTB.

OcHOBHOe co/iep:KaHue

Mertannel. O6mue ¢pusnyeckue U XUMU4Yeckue cBoiicTBa MetayuioB. CriocoObl NoidydyeHus. 3HaueHue
METAJUIOB M HEMETALUIOB B INPHUPOAEC U KU3HEACATEIBHOCTH 4YeJIOBEKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUThI METAIIOB OT KOPPO3UH

Hemeramner. OO0mue ¢usnyeckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIHMYHBIE CBOWMCTBA
HemeraiioB IV— VII rpynn. Knaccupukanus u  HOMEHKIATypa COEIMHEHHH HeMeTalsIoB.

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE
XUMHUECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHI0B, THAPOKCUIIOB,

KHUCJIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOWCTB ITPOCTBIX BCHICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB. 3HeKTp0J’IH3 CoJIeii.

1.Meramnbl. CiocoObl MOTy4eHHUs.

2. Koppo3us MeTaos

3. Hemeramnel. TunnnyHbIe CBOMCTBA HEMETAIJIOB.

4. X¥MHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB

5. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEILIECTB.

OK 01
OK 02
IIK 1.1
[IK 2.2
IIK 2.3
IIK 2.1
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6. DIIEKTPOIIU3 COJICH.

I[IpakTnyeckue 3aHATHS 2
7 . .
«CocTaBiieHHE YpaBHEHUN XUMHUECKUX PEAKLIUN».
2 «Pemienre MpPaKkTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUW Ha CBOICTBA, COCTaB,
[I0JIyYE€HUE HEOPTAaHUYECKUX BELLIECTB».
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
HUnentuduxauus OK 02
HeOpraHuYecKNX JlabopaTropHble 3aHATHUS 2 OK 04
BeIIeCTB. 2
«UnenTndukanys HEOPraHMUECKUX BEIIECTB».
2
3 | «Anentuduxanus HeOpraHM4ecKUX BELIECTB C UCIIOJIb30BAHUEM KaUYECTBEHHBIX PEaKIUi».
KoutpoabHas pagora 1
2 | CBoiicTBa HEOPraHMYECKHUX BEIIECTB
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHoBHOe coaep:xaHue OK 01
Kanaceupukanus, | IlosBrneHnue u pasButre opraHnyecKor XMMUM Kak Hayku. [IpenMer oprannyeckoi xumuu. Mecto n MK 1.1
CTPOEHHE U 3HAUYEHUE OPTraHNYECKOM XMMHH B CHCTEME €CTECTBEHHBIX HaYK. K 2.2
HOMEHKJIATypa XHMMHYECKOE CTPOEHHME KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO WX BaJIEHTHOCTH. K 2.3
OpraHMYecKHX OcHOBHBIE NMOJIOXKEHUS TEOPUH XMMHUECKOTO CTPOECHUS OpraHMYecKux coenuHeHunii A.M. bytneposa. »
BelIecTB VYrnepoaHslil CKEIeT OPraHMYEeCKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoseKkyn. M3omepust u u3oMepsl.

[TonsiTue o pyHkuroHanbHOM rpymme. Paaukan. [IpuHnumne! kiaccuukanuy opraHuuecKux
coenuHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX
coenuHeHUH. [loHsTHE 00 a30TCOMEPKAIMMX COSTMHEHUSIX, OMOJIOTUIECKH aKTHBHBIX BEIIECTBAX
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(yraeBogax, Kupax, Oenkax u Ap.), BBICOKOMOJIEKYJISPHBIX COSIMHEHUSX (MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BEHO)

1.IIpenmer oprannueckoit xuMuu. OCHOBHBIE NTOJI0KEHUSI Teopun. M3omepus u n30Mepsl.

2. [lonstre 0 GyHKIMOHANBHOMN TpyIIe. KJIacCU(PUKAIIUN OPTaHUYECKUX COeTUHEHUH.

I[IpakTnyeckue 3aHATHS

9 | «CocraBiieHre NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEILIECTB».

«PacueTrnl HpOCTGfIH.IGﬁ Q)OPMYJIBI OpFaHquCKOﬁ MOJICKYJIBI, UCXO U3 JICMCHTHOI'O COCTaBa

10 (B %)».

Tema 4.2.
CsoiicTBa
OPraHUYecKux
coeIMHEeHUu M.

OcHoOBHoOE coiep:kaHHe

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHMYECKUX COEAMHEHUHM OTHEIbHBIX KJIacCOB (0COOEHHOCTU
KJaccu(uKalul M HOMEHKJIATYpbl BHYTPM KJlacca; TOMOJIOTMYECKMH psn u olmas dopmyna;
U30MepHs; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMTOTYUEHUS ):

— InpenenbHble YIIIeBOAOPOAbI (ANKaHbl U IUKIOANKaHbl). ['OpeHne mMeraHa Kak OAMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHHE
B IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeIpeAenbHble (AJKEHbI, AJIKWHBl M aJKaJMEHbl) M apoMaTH4yecKue yriaeBoaopoisl. ['openue
alETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB

— KHCJIOPOJICO/IEpIKale COeAMHEHUSI (CIUPTHI U PeHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJIETHIbI
U KETOHBI, XHUpHI, yriaeBojsl). [IpakTHueckoe NpUMEHEHUE STWIECHIJIMKOJ, TIUIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruia, aneTalbJerujia, yKCYCHOM KHCIOThl. Mbla Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MoroIIye CBOHCTBA MblIa

— a30TcoJep’Kalllle COEAUHEHHs (aMUHBI U aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymsipHbie
COeMHEHUs (CUHTETHYEeCKHe M OMOJIOTrHYeCKU-aKTHBHbBIE). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3aryst STHIEHa KaK OCHOBHOE HAlPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas CBS3b MEXAY KJIacCaMHU OpPraHMYECKUX COCIUHEHUM

1.®U3MKO-XMMHUYECKHE CBOMCTBA U MPUMEHEHHE MPEAEIIbHBIX YTIIEBOJAOPOIOB.

2. OU3UKO-XUMHYCCKUE CBOICTBA U MNPUMCHCHUC HCUPCACIBbHBIX YIITICBOJAOPOIOB.

OK 01
OK 02
OK 04
IIK 1.1
IIK 2.2
IIK 2.3
IIK 2.1
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3. OU3UKO-XUMHUYECKUE CBOMCTBA U MIPUMEHEHUE apOMATUUYECKUX YTIIEBOAOPOIOB.

4. DU3NKO-XUMHYECKHE CBONCTBA U IMPUMCHCHHC CIITUPTOB U (beHOJ'IOB.

5. OU3UKO-XUMHUYCCKUE CBOICTBA U MNPUMCHCHUC AJIbACTUAOB U KCTOHOB.

6. OU3NKO-XUMHUYECKUE CBOWMCTBA U TIPUMEHEHUE KapOOHOBBIX KHCIIOT U A(PUPOB.

7. Mbl1a Kak COJM BBICIINX KapOOHOBBIX KUCIOT. CBOICTBA M IPUMEHEHHE.

8. CocraBiieHrE CXeM peaKuHﬁ, XAPAKTCPUIYIOIMIUX XUMHUYCCKUC CBOMCTBA OpraHU4YCCKHUX COCHHHGHHﬁ.

9. CocraBiieHne cxeM peaKuHﬁ, XapPaAKTCPUIYIOIMIUX XUMHUYCCKUC CBOMCTBA OPraHu4YCCKux COCJIMHECHUM.

IIpakTH4yeckue 3aHATHS

11. | «CBoiicTBa OpraHM4ECKUX COETUHEHUM OTAEIbHBIX KIACCOB OPraHUUECKUX BEIIECTBY.

«Pemenue IMPAKTUKO-OPUCHTUPOBAHHLIX TCOPCTUUCCKUX 3aJaHuM Ha CBOICTBa OpPraHu4YCCKuXx

12 .
COCIUHEHUI».

JlaGopaTopHble 3aHATHUS

4 | “IlpeBparnieHusi OpraHMYECKUX BEIECTB MIPU HAIrPEBAHUU'".

Tema 4.3.
HnenTnduxanus
OpPraHuYecKux
BellecTB, UX
3HAYeHHue u
NpUMEHEeHHEe B
OBITOBOM U
NMPOU3BOACTBECHHO
H 1eATeJILHOCTH
YyeJioBeKa.

OcHoBHOE coaepKaHue

buooprannueckne coenuHenus. IlpumeHeHune u Ouosjoruueckas poib yrieBojoB. OKHCIEHHE
JIJE€BOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamenust OenkoB MuUIIM B opraHusme. buonormueckue ¢yHknun OenkoB. buonormueckue
¢byHKIMY kUpoB. Ponb opranryeckoil XMMUHU B pelIeH!H Mpo0JieM MUIEBON 6€30macHOCTH

Posib opranndeckoil XuMHUHU B pEIIEHUH MPOOIIEM SHEPreTHUECKON Oe30MacCHOCTH, B Pa3BUTUH
MEUIUHBI, CO3/JaHUU HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHHKOB SHEPIUH (aJIbTepHATUBHBIE HCTOUHUKU
sHeprum). OnacHOCTh BO3JEICTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIbHBIX KIaCCOB
(YyrineBomopobl, CIUPTHL, (DEHOJIBI, XJIOPOPraHuYEeCKHe MPOU3BOIHBIE, albAECTHAbI U JIp.), CMBICI
MoKa3aTessi MpeAeNbHO TOMYCTUMON KOHIEHTpalluu

OK 01
OK 02
OK 04
K 1.2
[IK 2.2
[IK 2.3
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1.ITpumenenne u OnoIorHyuecKas poib yriaeBo1oB. OKUCIEHUE YTIEBOJOB. AMHUHOKUCIIOTHI.

2. IlpeBpamenus 6enkoB buonorunueckue Gpynxun 6enkoB. bruonornyeckue GyHKIMN KUPOB.

3. Ponn OpFaHquCKOﬁ XWUMHUHU B CO3JaHUH HOBBIX MAaTCpHaJIOB, HOBLIX UICTOYHUKOB SHCPIrUH.

4. OmmacHOCTb BOSHeﬁCTBHH Ha JKUBBIC OPraHU3Mbl OPraHU4YCCKHUX BEIICCTB OTACIIBHBIX KJIACCOB.

JlaGopaTopHble 3aHATUSA

5 | “UneHTrduKaus OpraHUYECKUX COSAMHCHUN OTICIBHBIX KJIACCOB™.

6 | «/lenarypanus O6enka npu HarpeBaHuu. LIBeTHbIE peakiuy OEIKOB.

KonTpoabsHas padora

3 | CTpyKkTypa OpraHMuecK1X BEIIECTB

4 CBolicTBa OpraHUYECKUX BEILIECTB

Paspean S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui

Tema 5.1 OcHOBHOe coep:kaHue OK 01
Cxopoctb CKopoCTh peakIiM, €€ 3aBUCHUMOCTh OT PazIUYHbIX (PaKTOPOB: MPUPOJIBI PEATUPYIOLINX BELIECTB, OK 02
XHMHUYECKHX KOHLICHTpAllUd PEarupyroluX BEIIECTB, TEMIIEpAaTypbl M IUIOLIAAM PEAaKLHMOHHOW ITOBEPXHOCTH. K 1.2
peaxkumii. Tennobie 3 PEKTH XUMHUUECKUX pEaKIHil. DK30- U SHIOTEPMUUECKHE, PEAKIIHH. K 2.1
XHMHIYECKOe OO6paTtumMocTh peakuuil. XUMHYECKOe paBHOBECHE U €r0 CMEIEHUE MO/ AeHCTBUEM Pa3IMYHbIX K 2.2
paBHOBecHe. (bakTOpOB (KOHLIEHTpAIMsI PEareHTOB UM NMPOJYKTOB peakiiy, AaBJIeHHEe, TeMIepaTypa) A1 CO3JaHus '

ONTHUMAJIBHBIX YCJIOBUM MPOTEKaHUs XUMHYECKUX npoueccoB. [Ipunnun Jle [larense

1.CxopocCTh peakiiuu, ee 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB.

2. TennoBble 3P PEKTH XUMUUYECKUX PEAKIIHHA.

3. Xumuueckoe paBHoBecHe U ero cMmemienue. [Ipunnun Jle Hlatense.
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HpaKaneCRne 3aHATHSA

OK 01

OK 02
13 | «Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI». K 1.2
. [IK 2.2
14 | «Pemnienue npakTUKO-OPUEHTUPOBAHHBIX 3aJjaHU Ha MpuMeHeHune npuHiumna Jle-Ilarenbe». K 2.3
Pa3neua 6. PactBopsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
IlonsTue o PactBopenue kak ¢usnko-xumuueckuii mnpouecc. PactBopsl. CrocoObl MPUTrOTOBIEHUS PACTBOPOB. OK 02
pacrBopax. PactBopumocTs. MaccoBasg oist  pacTBOpeHHOro BemiecTBa. CMbICH TOKa3aTessd MPEJesIbHO OK 07
JOTYCTUMON KOHIICHTPAIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKO 0€3011aCHOCTH. K 1.2
[TpaBuiia 3KOJOTMYECKH Li€1ecOo00pa3HOro IMOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEINAX K 2.3
COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHON CPe/bl; OMTACHOCTh BO3/ICHCTBUS HA KUBBIC ’
OpraHU3Mbl OIPEJEIICHHBIX BELIECTB.
Perennie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOM
U TIPOU3BOJICTBEHHOH JI€ATEIbHOCTH YETIOBEKa
1.PactBopsl. PactBOpuMocTs. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA.
2. Pemienue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PacTBOPHI.
Tema 6.2. OcHoBHOE cogepkaHue OK 01
Hccnenosanue OK 02
CBOHCTB PacTBOPOB JlabopaTopHble 3aHATHSA OK 04
K 1.2
7 | «Pemenue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB».
K 2.2
8 | «IIpuroroBineHue pacTBOPOBY. [IK 2.3
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEeP:KaHUeE (COAepKaHUe TPUKJIATHOTO MOIYJIs)
Paznen 7. OK 01

Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKa
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Xumus B ObITY U

OcHoBHoOe coepkaHue

OK 02

HPOHSBOHCTBGHHOﬁ Hoselinme 1ocTHKEHNUST XUMHYECKOM HayKH 1 XUMHAYECKON TeXHOIOruU. Poib xuMuu B o0ecrieyueHun OK 04
ACATCIBHOCTH 9KOJIOTUYECKOM, FHEPTeTUYECKON U NMUIIEBOM 0€30MMacCHOCTH, Pa3BUTUM MEIULIMHEI. [IpaBuia noucka u 2 OK 07
HCIOBCKA aHaJIM3a XUMHYECKOW MHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HayyHast U yueOHO-Hay4dHast K 1.1
TuTepaTypa, CpeAcTBa MaccoBoii nHpopManuu, cetb MHTEpHET) MK 2.2
. . . [IK 2.3
1.Hogeilmume 10CTUXKEHUS XUMUYECKON HAYKH M XUMHYECKOU TEXHOJIOTUH.
> K 2.1
2. IlpaBuia noucka U aHaIKM3a XUMUYECKOW MH(OPMAILIUU U3 PA3IMYHBIX HICTOYHUKOB
I[IpakTuyeckue 3aHATHS 3
15 «[lonck U aHanM3 KEHWCOB O MPUMEHEHUWHU KOHCTPYKLIHMOHHBIX MAaT€pHaJOB, HAHOMATEPHUAJIOB,
TEKCTUJIBHBIX BOJIOKOH».
16 | «Ilouck 1 aHaNINU3 KEHCOB O MPUMEHEHUN UCTOYHUKOB SHEPTUU ». 3
17 «[Touck u aHanu3 KEMCOB O MPUMEHEHUU OPTaHUYECKUX U JICKAPCTBEHHBIX BEIECTB, OBITOBOM
XUMUU».
IIpomeskyTOUYHAS aTTeCTALMS 1O AMCHUIJIMHE (3a4eT) 1
Bcero 72
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3. YCJIOBUA PEAJIMBALIMU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jnga  peanmuzaniu  1porpaMMbl  JUCIUIUIMHBL  MPETYCMOTPEHBI  CIEAYIOIINE
CIIeIMAJIbHBIC TIOMEIICHMS: YUeOHbIH KaOWHET XMMHUHM W/WIM y4eOHOM XUMHUUYECKOM
J1a00paTOPHH.
OcHoBHOe neyaTtHoe m3ganue: ['.E.Pynsutuc, @.I'. ®enpaman «Xumus» (0a30BbId
YpPOBEHB), Y4EOHUK I  OOpa3oBaTeNbHBIX  OpraHU3allui,  peATU3YIONTUX
o0pa3zoBaTeNbHbIC TPOTrpaMMBbl CPEIHETO MPodeCCHOHAIBHOTO 00pa3oBaHusi. MOCKRa,
AO «M3parensctBo «IIpocsemenue», 2024 r.,

IHocagounbie MecTa 00y4aKOMIMXCHA: CTOJOB - 13mT., CTynbeB- 26 mt. Ctoa 1is
MaJIOMOOUJIBHBIX TPYII O0yYaOIIUXCSL.

Pabouee MecTo mpenogaBaTeJisi: CTOM U CTYII - | IT., IEPCOHANBHBIN KOMITBIOTED C
BBIXOJIOM B UHTEPHET- 1 IIT., MyJTbTUMEIUUHBIN poeKTop-1 mT., 3KpaH-1 mrT.,
npuHTep-1 mT., J0cKa KiaccHas (MenoBas)-1 mT., peuupkyiasTop-1 mr., mkadsl 1715
XpaHEeHUs Y4eOHBIX MOCOOMII-3 MIT.

BritsxHoM mikad- 11T,

Celi nnst XxpaHeHUs OMACHBIX PEAKTUBOB, MKA(BI JJIs1 pEaKTUBOB U 000PYI0BaHUS,
mkadbl 471 XpaHeHUs] Y4eOHBIX TTOCOOUHA.

Crenabl: «Tabmuia pacTBOPUMOCTH KUCIIOT U OCHOBAaHUI, «AJITOPUTM
XapaKTEPUCTUKHU BEIIECTBA», «AJITOPUTM OMUCAHUS PEAKLINNY, «AJITOPUTM PELIEHUS
PACUETHBIX M DKCIIEPUMEHTAIBHBIX 3aaa9», «DopMyisl i1 pacyeToBy,
«I"oMonornueckuit psii OpraHuYecKuX CoeTnHEHUN», «llepnoanueckas cucrema
MeHnaeneeBay», « JNEKTPOXUMUYECKUH PsIT HAIIPSIKEHUS METAJIIOBY.

Kosnexkuuu: «HYyryH u crans», « TormnuBo», « MUHEpaIbHBIE U TOPHBIE TIOPOABDY,
«Crexgion, «HedTs u HEDTEMPOMYKTHIY, «BonokHay, «MeTalibl U CIIIaBb,
«KaMeHHBIN yronb», « ATIOMUHUAN.

Mopean: [IpocTpaHCTBEHHBIE PEIETKU- JUOKCUA YIIIEPO/Ia, IOBAPEHHOM COJIH,
anmMasza, rpadura.

Monenu KpuTauInuecKon pemeTky Maraust 1 meau. HaGopsl st mocTpoeHus
MOJIEJIEW MOJIEKYJ OPTaHUYECKUX COCUHECHUM.

KoMriiek Tl 1a00paTopHBbIX MPUHAIIEKHOCTEH (IITaTUB, MPOOUPKH, KOJIOBI,
peaktuBbl) -13 HabOpOB

MuxpoJiadopaTopuu Uil IPOBEACHUS XUMHYECKHUX IKCIIEPUMEHTOB:
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MUIMETKU-KANEIbHULIBI-6 IIT., MUKPO-CKOMBI-3 WIT., JIYNbI-6 LIT., TPEAMETHBIE U
MIOKPOBHBIE CTEKJIA-25 MWIT., INTAHILIETHI U1 KaleJIbHbIX peakiuii-13 mr.,
bunbTpOBabHAS Oymara, CTeKJISTHHBIC TTaJTOYKH U TPYOOUKH (HAOOPHI- 2 MIT. IO
50mT. B KaXA0M), IITATUBBI JUIsl IPOOUPOK-25 MIT.; MEPHBIE HUIUHAPKI-13 mIT.,
BOPOHKHM CTEKJIsIHHBIC-301IIT., BOPOHKHU JIeTUTEIbHbIE TauHaApudeckue (50-100mm)-6
IIT., CTYIIKHU C TIe-CTUKOM-13 1mT., papdopoBbie yamku-13 mt., nuHneTs-13 mr.,
GUIbTPHl OYMaXKHbIE, JIEKTPOIUIMTKY -3 IIT., Ja00paTOpHbIE MITATUBHI -13 MIT.,
CIIUPTOBBIE TOPENKU -13 mWT., nprOOp 715 MOJYYEHHS ra30B -2 €., AepKaTeIu s
IPOOHUPOK -25 WIT., CKISIHKY JJIsl XpPAHEHUS PEaKTUBOB, pa3aTOYHbIC JIOTKU-25 IIT.;
xumuueckue ctakansl (50, 100 u 200m) -50 mit.; mmarenu-13 mir.; TUTeIbHbBIS
LML -5 WT.; MepHbIE TpoOupku (Ha 10-20mi1) 1 MepHbIe Ko1ObI (25, 50, 100 u 200
M), TepMocTat-1 €., UHAMKAaTOpHbIE TTOJIOCKU I onipeAesienus pH u ctangaptHas
WHJIMKAaTOpHAs 1IKaja; yHUBEPCAIbHBIM MHAUKATOP; nuneTku Ha 1, 10, 50 miu-10 .,
nabopaTopHble BeChl-13 1IT., CyIIMIbHBIN IIKad- 1 miT.

PeakTHBBI: COJIIHAs KUCIIOTA, ATIOMUHUN TPAaHYJIUPOBAHHBIN, IIUHK
rpaHyJIMPOBAHHBIN, METHJIOBBIM OpaHXKEBbIN (IMMOPOIIIOK), TAKMOU (MIOPOIIIOK),
dbenondranenH (MOPOIIOK), IMHK MOPOIIOK, MEIb CEPHOKHCIIAs, cepedpo
a30THOKHCJIO€, TUAPOOKHUCH KaJlHsl, OKCHUJI Jkee3a (3), xKene30 MeTALTNYECKOoe
BOCCTaHOBJICHHOE (TIOPOIIOK), A JIOMUHUN B MIOPOIIIKE, OKCUJT Oapusi, OKCHU]T ME/TH,
UHK CEPHOKHUCIIBIN, KaJTUd CEPHOKUCIIBIN, )KEIE30 CEPHOKUCIIOE, XJIOPUI ME]IH,
XJIOpUJ KAIbIUA, XJIOPUT aMMOHUS, MAarHUM CEPHOKHUCIIBINA, KalMii XPOMOBOKHUCIIBIN,
XJIOPH]T XpOMa, KaJIbLIUH CEPHOKUCIBINA, Oapuii YTIEKUCIIbIN, KATbIIUN YIIIEKUCIBIN,
XJIOpUJ MarHusi, XJIOpUJ HATPUsl, XJIOPUJ aIFOMUAHUS, XJIOPUJL Kallusl, XJIOPUJI KeEJe3a,
XJIOpUa Oapusi, HATPUN YTIACKUCIIbIN, HATPUN CEPHOKUCIBIN, TIIMIIEPUH, KUCTIOTA
CepHas, OpPraHM4YeCKHUE KUCIOThI: YKCYCHasl, TaJIbMUTHHOBAs, CTEAPUHOBASI, HATPHIA
METaJTHYECKUH (B METAUTMIECKOM KOopoOe), OpoMHast Boja.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl
B OubOnuoreunslii (poHJ BXOAAT y4YEOHMKHM M Y4€OHO-METOAMYECKHE KOMIUIEKCHI,
PEKOMEH/IOBaHHBIE Ul MCIIOJNB30BaHUS B MPOQPECCHOHANBHBIX 00pa30BaTEIbHbIX
OpraHu3alusix, peaNn3yronInX o0pa3oBaTeNIbHYIO
nporpamMmy cpeaHero oomiero oopaszoBanusi B npeaenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOI'O O0IIIero 00pa3oBaHuUsl.

bubmmoreyHbIi (I)OHI[ AOITIOJIHCH CIIpaBOYHHKAMH, KHUI'dMW JJI1 YTCHUA 110 XUMHH.

B npoiiecce ocBoeHust mporpaMMbl Y4€OHOM AUCIUTIITUHBI « XUMHUS») CTYICHTHI UMEIOT
BO3MOXKHOCTh JIOCTya K DJIGKTPOHHBIM Yy4Ye€OHBIM MaTepuajaM [0 XHUMHH,
UMEIOIHUMCST B CBOOOJHOM JocTyne B ceTd HHTepHET (PJICKTPOHHBIM KHHUTAM,
npakTUKyMaMm, Tectam, matepuanam EI'D u ap.).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJIBHOI TUCIHUATIIMHBI

KoHTposb 1 olieHKa pe3yabTaToB OOyYEHHUs OCYIIECTBIISETCS MpernojaBaresieM
B TIpoIlecCe TMPOBEACHUS TPAKTHYCCKUX 3aHATAA U JIAOOpATOpPHBIX PpadoT,
TECTUPOBAHMS, a TAKXKE BBIIOJTHEHUA OOYYaIOIMMUCA WHIWBHUAYaJbHbBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUN. Pe3ynpTaThl O0OydeHHs] ONpENeNsitoT, 4TO OO0ydarouuecs
JNOJDKHBI 3HATh, IOHMMaTb M JEMOHCTPUPOBATH 1O 3aBEPLICHUHU HW3YYCHHUS
JTVCLHUTLUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOI
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOINPHUITUN, MPEACTABISIONIAS
c000i KOMIUIEKC YYEOHBIX MEPOIPUATUM, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pe3yiabTaThl IO
mucuumunae) u GI'OC CIIO.

T
Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrar 00yueHus HIIET OLEHOMHEBIX

MeponpUusTHI
I | Conep:xanue yueOHOro MaTepuasia
1 DopmyMpOBaTH

Paszngen 1. OcHOBBI pMyJHp

0a30Bble MOHATHS H
CTPOCHHS BellecTBa

3aKOHBI XUMHH

1.1 |OK 01 CrpoeHue aToMOB Cocrapnsars xumuueckue |1. Tect «Ctpoenne aToMoB

XUMHUYECKHX 3JIEMEHTOB |(DOPMYIbI COSMHEHUM B |XUMUYECKUX JIEMEHTOB U
Y TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO IPUPOJA XUMUYECKOU CBSI3N.
CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBJICHUE

XUMHUYECKUX 3JIEMEHTOB, |XMMHUYECKUX QOpMyTT
HCXOJIsl U3 BaJICHTHOCTH U |IBYXaTOMHBIX COCJUHEHUN

U T.1L.).

3. 3amaHus Ha UCIIOJb30BaHHUE
XHUMHYECKOH CUMBOJIMKH U
Ha3BaHUM COEAUHECHUN MO

CO103a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM JJIS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTaHUYECKUX

AJIEKTPOOTPHUIIATENHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB

HOMCHKJIaTyp€ MECKAYHAPOJHOT'O

COCTUHEHUN OTHEIHLHBIX KJIaCCOB

1.2 |[OK 01 Ilepunonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J[.U. XAMHYECKHE DJICMEHTBHI B |HEMETAJNTNYECKHUE CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenust

Tunsl oeHOYHBIX
MepOonpUATHH

Mennencena

COOTBCTCTBHUU C UX
MOJIOKEHUEM B
MePUOINYECKON CUCTEME
XAMHUYECKHX DJIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
NEPUOJINYECKON CUCTEME
XUMHUUYECKUX 3jiemeHnToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3a1lanus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOJUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBUHU C
nosioxxenueM Ilepuonnueckon
CUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHusI Ha
XapaKTepU3aLUI0 XUMHUECKHUX
3JeMEHTOB: «MeTanmudeckue /
HEMETaJUINYECKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

KonTpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuuin

CocTaBnaTh peakiuu
COCTUHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMeIleHu,
OKHCIIMTENHHO-
BOCCTAHOBUTCIIBbHBIC
peaknuu

1. 3amauym Ha cocTaBiIcHHUE
YpPaBHEHUH pEAKIUM:

— COEIMHEHMS, 3aMENICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCITOJIb30BAHUEM METOIa
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIECTBA WM 00BbEMA
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpUATHI
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJTHOT'O U3 YYaCTBYIOILUX B
pEaKIMU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CJIM OJIHO U3 BEIIECTB UMEET
IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBIEHUE
JVICCOIMALINS M MOHHBIA |XMMUYECKUX PEaKIUH MOJICKYJISIPHBIX ¥ HOHHBIX
o0OMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPraHMYECKUX BELIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEebl
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”

3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA CBOIICTBA «CBoOHCTBa HEOPraHUYECKUX
HEOPraHUuYeCKuX HEOPraHu4YecKuX BeleCTB
BellecTB BellecTB

3.1 |[OK 01 Knaccugukanus, Knaccupunuposars 1. Tect «Homenknarypa u
K 3.1 HOMEHKJIATypa 1 HEOPTaHUYECKHE Ha3BaHUE HEOPTAHUYECKUX
I[IK 3.2 |cTpoenue BEIIECTBA B COOTBETCTBUH |BEILIECTB UCXOJSI U3 UX
I[IK 3.3 |HeopraHuueckux C UX CTPOCHUEM XUMHUYECKON (GOpMYJIIbI TN
BELIECTB COCTaBJIEHUE XUMHUYECKON

(hopMyIIbI HCXOMIS U3 Ha3BaHUS
BELIECTBA 10 MEKIYHAPOIHOU
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MoJieKyIe (CMecH).

3. lIpakTrueckue 3aJaHus 1Mo
knaccuuKaluy, HOMEHKIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
ONpeAeIeHuEe XUMUYECKON
AKTUBHOCTH BEIICCTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSI3U U THIA KPUCTAINIMYECKON
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
peleTKu
3.2 |[OK 01 DU3UKO-XUMHYECKUE VYcraHaBiuBaTh 1. Tect «OcobenHoctu
OK 02 CBOMCTBA 3aBUCUMOCTH (DU3HKO- XHMHYECKHX CBOHCTB OKCHIOB,
I[IK 1.1 |Heopranuueckux XUMHYECKHUX CBOMCTB KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
I[IK 1.2  |Bemects HEOPraHMYECKUX BEIIECTB |THIPOKCHUIIOB U COJIEH.
OT CTPOEHUS aTOMOB U 2. 3anaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAaK)Ke TUIIa YPaBHEHUN XUMUYECKUX PEaKIUN
KpUCTAJTINYECKON C Y4acTHEM IPOCTHIX U CIOKHBIX
peleTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
cBoiicTBa u nonyudenue 11K
HEOPraHWYECKUX BEIIECTB
3.3 |[OK 01 Wnentudukamms HccnenoBats 1. IIpakTHKO-OPHUEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX KAueCTBEHHBIE PEAKIIUN  |33JaHMS 10 COCTABICHUIO
OK 04 BELIECTB HEOPraHMYECKUX BEIIECTB |XMMHUUYECKUX PEAKLUH C y4acTUEM

HCOPraHUn4CCKHUX BCIICCTB
3
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Paznean 4. Ctpoenne u |UcciaenoBarh crpoernue u | KoHTposabHasa padora
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BelleCTB

4.1 [OKO01 Knaccudukanus, Knaccudumnuponats 1. 3aganus HA COCTaBJICHUE
IIK 1.3 CTPOCHHE U OpraHUYECKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
I[IK 3.4. |HOMeHKIaTypa COOTBETCTBUH C UX COEIMHEHUI 110 TPUBUATIBLHON WIIH
OpraHUYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpPraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3ajauu Ha onpezeneHue
npocteimien GopmyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 JIEMEHTHOTO cocTaBa (B %)
4.2 10K 01 CBoiicTBa OpraHUYECKHUX | Y CTaHABIIUBATh 1. 3agaHus Ha COCTaBJICHUE

OK 02 COCIMHEHUN 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN

OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

IK 1.1 OpPraHUYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX

IIK 3.1 CTPOEHHUS MOJIEKY COCTaBa U CTPOEHUS.

K 3.3 2. 3ajaHus Ha COCTaBJIEHHE

YpaBHEHUN XUMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOUINX XUMHUECKHE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKLIUN U
TE€HETUYECKOM CBSI3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1auu 110
YPaBHEHHUSM PEAKIUil C yuacTUEM
OpPraHMYECKUX BEIIECTB.

4. Jlaboparopnas pabota
“IIpeBpalieHus OPraHUIECKUX
BELIECTB IIPX HArpeBaHUU"
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
4.3 |OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTuKO-OpUEHTUPOBAHHbBIE
OK 02 OpPraHUYECKUX BEIECTB, |[KAYECTBEHHBIC PCAKIMM  |3a1aHMs 10 COCTaBICHUIO
OK 04 MX 3HAYCHUE U OpraHUYeCKHUX XMMHYECKUX PEAKIUU C ydacTUEM
11K 1.2 MpUMEHEHNE B OBITOBOM |COCAMHEHUN OTNIEIBHBIX |OPraHUYECKHX BEIIECTB, B T.4.
11K 3.2 Y MPOU3BOJACTBEHHOM KJIAaCCOB HCIIOJIBb3YEeMBIX JIJISl UX
IIK 3.3 NEITEILHOCTH YEI0BEKa uaeHTU(UKAITUN B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabGoparopnas pabota:
“Unentuduranus opraHndecKux
COEIMHEHUI OTJEIbHBIX KJIACCOB”
5 Paspean S. XapakTepu3oBaThb
Kuneruueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHUMHYECKHX pPeakuuid
XHMHYECKHX peaKkuuni
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakuuii. XMMHUYECKOE |BIMSIHUE KOHUEHTPALMU |TEOPETHUECKUE 3aJJaHUs Ha
K 3.1 paBHOBeECHE pearvpyomux BeIecTB U |aHaIU3 (GaKkTOpOB, BIUAIOIIUX HA
[IK 3.2 TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
IIK 3.3 XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 3aJJaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe nis HaxoxkaeHUs
peaKklMu Cpebl U HaIpaBJIeHUs] CMELICHUS
TEeMIIepaTyphl Ha paBHOBECHS XUMUUYECKOU PEaKLIUU
CMeEIlleHNEe XUMUYECKOTO |M aHaiu3 (GaKkTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEIllEHUEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3nen 6. PacTBopsl PacTBOpHI € 32IaHHBIMH
XapaKTepUCTUKAMM
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpOB.

2. IIpakTuKO-OpUEHTHPOBaHHBIE
pacueTHbIe 3aJaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON JIESATENbHOCTH
4eJI0BeKa
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Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Trmut Oueﬂoqﬂf X
MeponpusiTHii
6.2 |[OK 01 Hccnenosanue cBoiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 pacTBOPOB XUMUYECKHE CBOKMCTBA “IIpuroroBieHue pacTBOPOB”
I[K 1.1 HWCTUHHBIX PacTBOPOB
IIK 3.1

II | IpodeccuoHaATILHO-OPUEHTUPOBAHHOE COJIePKAHUE (COePKAHUE TPUKIIATHOTO MOTYJIs1)

7 Pa3zpmean 7. OuennBaTh NMOCJeACTBUSA |3alUTa Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oynyuiei npodgeccuoHaIbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM J1esITeJIbHOCTH)
JeSITeJIbHOCTH JeATEJIbHOCTH Y€JI0BEKA
yejJ0BeKa ¢ MO3UIuH

3KO0JOTrH4YeCKOM
0e30macHOCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 JIESITEJIbBHOCTH YE€JIOBEKA |[IPOU3BOJICTBEHHOM JIESITEIBHOCTH )
OK 07 JIeITEIILHOCTHY YejioBeKa ¢ | Bo3MoKHEBIE TEMEI KEHCOB:
IIK 1.1 no3unui dxonoruueckoir |1. [Morennenue kiumara u
11K 1.2 0€30I1aCHOCTH BBICBOOOKIEHUE Ia30BBIX
TIK 3.1 TUJPaTOB CO JHA OKEaHa.
11K 3.2 2. bynymue marepuansl 115 aBUa-
IIK 3.3 , MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
[IK 3.4 3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEBHBIX MPENapaToB

PEKOMEHAYEMAS JIMTEPATYPA.

OCHOBHBIC HCTOYHUKMH:

I'.E.Pym3utuc,

d.I'. Denpaman

00pa3oBaTeNbHbIX OpraHU3aLNM,

CpeIHETO

npodeccruoHanTbsHOTO

«IIpocsemienue», 2024 r.,

«XUMHU

Mockaa,

(6a30BBINi  YPOBEHB), YUYCOHHK JUISI
peanu3yronmx 00pa3oBaTeIbHBIC MPOTPaAMMBI
o0pa3oBaHUs.

AO «H3narenbCcTBO
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JlonoJIHUTEJIbHbIE HCTOYHHMKM

[Na6puensa O.C., OctpoymoB N.I'. Xumus: Texnonoruueckuii npoduis Jlomymieno
MunucrepctBoM npocenienuss PO — M., 2024.

[Na6puenssa  O.C., OctpoymoB W.I'., CmankoB C.A., [lopopeeBa H.M. Xumws.
[Tpaktuky™m. Ilon pemakumeit: 'abpuensn O.C. Uznanue: 2-e¢ usn., crep. JomymieHo
MunucrepctBoM npocsenienns PO — M., 2024.

[Nabpuensn O.C., OctpoymoB W.I'., CnaaxkoB C.A., u gap. Xumus. DIEKTPOHHOE
HarJIsIIHOE TTocoOue

[Nabpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A., JlopodeeBa H.M. Xumus:
[Ipaktukym: DO VII, Jonymeno MunucrepctsoM npocseniennss PO — M., 2024.

INabpuensa O.C., JIpicoBa I'.I'. Xumusa: Tectbl, 3agaun u ynpaxHeHus: DDVII,
Honymeno MunuctepctBoM npocsetienus: PO, — M., 2024.

["abpuensn O.C., JIpicoa I'.I'. Xumus: TecTsl, 3a1a4u ¥ yIpaKHEHUS
N3nanue: 2-e u3n., crep. Jonymeno Munucrepcrsom npocsemenus PO — M., 2024

[Nabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus (6a30Bbiii ypoBeHb) - AO
"UznarensctBo "[IpocBenienne” 2022

["abpuensn O.C. Xumus (0a3oBbiii ypoBeHb) - AO "U3narensctBo "lIpocBemenue”
2021
denepanabHBI TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAaHIAPT CPEaHEro (IOJIHOTO)

obmero obpazoBanus. YTB. IIpukazom Munoopnayku Poccum ot 17 mas 2012r. Ne
413.

[Nabpuensn O.C., JIpicoBa I'.I'. Xumust. TecTsl, 3a0auu U ynpaxHeHus: yued.mocoodue
JUISL CTY 1. YUpeXIeHu cpea. npod. oopazoBanus. — M., 2024.

Epoxun I0.M. Xumus: 3agauu u ynpakHeHus: y4e0.mocooue 1ist CTy . YUPEKIeHUN
cpen. npod. oopazoBanus. — M., 2014.

Epoxun KO.M. COOpHUK TECTOBBIX 3aJaHHM TO XUMHH: ydeO.mocoOue sl CTY/I.
yapexJIeHui cpe. mpod. odpazoanus. — M., 2014.

CnaaxoB C. A., OctpoymoB W.I'., T'abpuensa O.C., JlykpssnoBa H.H. Xumwus mis
npodeccuil ¥ cnenuaTbHOCTEH TEXHUYECKOTo Mpouis. DJIEKTPOHHOE MPUIOKEHUE
(ameKTpoHHOE Y4eOHOe U3AaHue) ISl CTYA. YUpeKaeHu cpea.mpod. oopa3oBanus. —
M., 2014.

NuTepHer:
www.pvg.mk.ru (omumnuazna «[lokopu BopoOseBbI TOPHI»).

www.hemi.wallst.ru (O0pa3zoBaTeabHbIN CAUT JJIs1 ITKOJILHUKOB « XUMUS).

www.alhimikov.net (OOpa3oBaTenbHbII CAUT JJIs1 IIKOJIBHUKOB).
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www.chem.msu.su (21ekTpoHHast OMOIMOTEKA MO XUMHUH ).

www.enauki.ru (MHTepHeT-u3aHue 11 yunreneil «K EctecTBeHHbIe HAYKI»).
www.lseptember.ru (MeTogudeckas razera «IlepBoe ceHTIOPs»).

www.hvsh.ru (kypHan «XuMHsI B IITKOJIE» ).
www.hij.ru (kypHan « XuMUS U )KA3ZHBY ).

www.chemistry-chemists.com (37€KTpOHHBIH KypHaAT « XUMHUKU U XUMUS).
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