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Pa6ouass mporpamma o06uieoOpa3oBaTebHON  y4eOHOH AMUCIMIIHHBL O4.12 Xumus
paspab6otana B coorBerctBuu ¢ PI'OC cpemnero obmiero oOpa3oBaHHs (YTBEPKIACHHOIO
[IpukazoM Munucrepera npocsemienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeceHHH
u3meHenuii B @enepanbHEI 06pa3oBaTeNbHBI CTAHAAPT CPEXHEro O0mero o0Opa30BaHus,
yrBepxaenHoro IIpukasom MunucTepeTBa 00pa3oBaHus 1 HAyKH P® ot 17 mast 2012 r. Ne 413)
M Ha OCHOBE IIPUMEPHOH MPOrpamMmbl MO AUCHHMILIMHE, pexoMeH10BaHHOH (DenepanbHbIM
rocyapCcTBEHHbIM  OFO/DKETHBIM  00pa3oBaTe/IbHBIM  YUPEKACHHEM  JOMOJHHTEILHOTO
npogeccuoHansHOro obpasoBanus «VHCTHTYT pasBHTHUS npo¢eCcCHOHAIBHOIO 00pa3oBaHMs»
(OI'BOY JI10 UPIIO) (yTBepKAEHHONH MPOTOKOIOM Ne 14 o1 30.11.2022 r.)

PACCMOTPEHA YTBEPXKJIAIO
METOJMUECKON [IMKJIOBOH KOMHUCCHEH 3aMecTUTENb JUPEKTOpa 110 y4eOHOMH
061enpodeccHoHaIbHBIX AUCIHUIUIAH 1 pa6@'pg JiuTOK
npo(eCCHOHATBHBIX MOJIyJIEH OTpacin H.B. [lepryHosa
TIPOM3BOJICTBEHHOH c(epPhI K TEXHOTCHHOMU (noonucn)
0e30MacHOCTH « 7 » or 2023 r.
[Ipotokon Ne_ 7~ 0T « 57 », £  2023r.
[Tpencenarens 772/ %v JI.H. CesaToBa

(0 TIHCE) (D.1.0.)
PaspaGorunk: Cssitopa Jlwams HwukojaesHa, MpenoaaBaTellb epBoM

kBanrdukanmonnoil kareropuu OLBIIOY JIuTOK
(D.1.0., donxncrocms)
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1. MACHOOPT NPOI'PAMMBbI YYEBHOHN JUCHUIIJIAHBI

1.1. MecTo AMCUMIVIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/bHOM
NPOrpaMMmabl:

YyeOHass AWCHMIUIMHA «XUMUS»  SABISETCS  IpeajaraéMod  YacThio
o01reo0pa3oBaTeIbHOTO IHMKJIA OCHOBHOW OOpa3oBaTeNbHOM MpOrpaMMbl B
cootBercTBur ¢ ®I'OC 1o npogeccuu /cneyuarvrocmu.

20.02.04 TloxapHast 6€3011aCHOCTbY

1.2. lleqiu ¥ IUIAaHUPYeMBbIe Pe3yJabTAThl OCBOCHUS TUCHUIIINHBI

1.2.1. Ilesm 1 3aaa494 TUCUUILITHHBI

@OpMHUPOBAHUE Yy CTYIEHTOB IPEACTABICHNUS O XUMUYECKOW COCTABIISIOLIEH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPAa KaK OCHOBBI IIPUHSTHS PEIICHUWA B
XKU3HEHHBIX U IPOU3BOACTBEHHBIX CHUTYaIUsIX, OTBETCTBEHHOTO IIOBEICHUS B
IPUPOIHOM Cpelie.

3agayu AMCUMILIUHBI:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLLIEH Cpelie, LIEJIOCTHOW HayYHOU KapTUHBI MUPA,
B3aMMOCBS31 U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI COCTABIIATH (DOPMYJIbI HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB, YPaBHEHHUS  XUMUYECKUX  pEaKlHuil, OOBSCHATb UX  CMBICI,
VHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HABBIKM MPOBEACHUS MPOCTEHINNX  XUMHUYECKUX
HKCIIEPUMEHTAIbHBIX HMCCIEAOBAHUNH C COOJIIOJEHUEM TMpaBUJ OE30MacHOro
oOpalIeHHs C BEIECTBAMH U JJAOOPAaTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh MH(GOPMAIIMIO XUMMUYECKOT0 XapakTepa U3
Pa3IMYHBIX HICTOYHHUKOB;

5) cdhopmupoBaTh  yMEHHS ~ TPOTHO3MPOBATH  TOCJICACTBUS  CBOEH
NESTENbHOCTA W XUMUYECKHX MPHUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB,;

6) chopMUpOBaTh TOHUMAHKUE 3HAUUMOCTU JOCTHXKEHUI XUMHUYECKON HayKu
Y TEXHOJIOTHH JJIsl pa3BUTHS COLIMATILHOM M TTPOU3BOCTBEHHOMU cdep.
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1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHS 00LIC00pa30BaTEeIbHOM

aucuIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n

Ilnanupyemblie pe3yJibTaThl 0CBOCHHUS THCIUTLIUHBI

HaMMeHOBaHHe
popmupyembix
KOMIIeTeHIU

O6urue!

JducuMiMHapHbIe

OK 01. Beibupats
CITOCOOBI PEIICHHS
3a1a4d
poeccHoHaTbHON
JeATEIbHOCTH
MPUMEHHTEIBHO K
Pa3IHMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TPYZy, OCO3HaHUE LIEHHOCTU
MacTepcTBa, TPYA0II00HE;

- TOTOBHOCTb K aKTUBHOW JEATEIbHOCTU

TEXHOJOTMIECKOI " COITMAJIbHOH
HaIlpaBJICHHOCTH, CITOCOOHOCTH
WHULIUAPOBATD, [JIAHUPOBATh H
CaMOCTOSITEIIFHO BBITIOJIHATH TaKyIo
JIeSITCIHHOCTD;

- HWHTepeC K  pa3myHbIM  cdepam

po(heCCHOHATHHOMN A TSITFHOCTH,
OBJjajieHre YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEIbHBIMH JeCTBHAMHU:

a) 0a30BbIe JIOTHYECKHUE AeliCTBUA:

- CaMOCTOSITEeNBHO  (OPMYIHPOBaTh U
aKTyaJIU3UpPOBATh pooIIemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBaTh CYIIECTBEHHBIN IPU3HAK
WA OCHOBaHUS IS CpaBHEHHS,
KJIacCH(PUKAIUH U 0000IIeHHS;

- ONpEAETATh e NeSTeTHHOCTH, 33/1aBaTh
TapaMeTpsl U KPUTSPUU UX JOCTHKCHUS;

- BBISBIIATH 3aKOHOMEPHOCTH "
TIPOTUBOPEUUS B paccMaTpuBaeMbIX
SIBJICHUSX

- BHOCHUTh KOPPEKTHBHI B [ESTEIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3YIABTATOB
[eNnsM, OIICHWBAaTh PHUCKU TOCIEACTBUI
JIeATEILHOCTH;

- pa3BHBATh KPEATHMBHOEC MBIILICHUE IIPH
peIICHUN KU3HCHHBIX TIPOoOIeM

0) 0a30BbBIE HCCJIeI0BaTeIbCKUe
JefcTBHA:

- BIIAJIETh HaBBIKAMH yaeOHO-
HCCIIE0BATENbCKON u IIPOEKTHOMI
JeSITETbHOCTH,  HAaBBIKAMH  pa3peIIeHUs
npo0iem;

- BBIABJIATH NMPHYUHHO-CIIEICTBEHHBIE CBSI3U
W aKTyalu3UpoBaTh 3a4ady, BBIIBUTATh
THIIOTE3Y ee perieHus, HaXxOIUTh
apryMEHTBl IS JOKa3aTelbCTBA CBOMX
YIBEp)KICHUH, 3aJaBaTb MapaMmeTpel W

KpUTEPUH pPEIICHNUS;
- AHWIN3UPOBATh IMOJYyYEHHbIE B XOIE
penIeHnsl 3aauil pe3yabTaThl, KPUTHIECKH

- BJIQJIETh CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIOJIATaloIIye MOHATHUS
(XMMUYEeCKH  DJIeMEHT,  aToM,  3JEeKTPOHHas
oGomouka aroma, s-, p-, O-3IeKTpOHHBIE OpOuTaIH
aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTb,
JNEKTPOOTPULATEIBHOCTh,  CTEHNEHb  OKUCIICHMS,
XUMHUECKas CBsS3b, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIN o0beM, YIIEepOIHBIN CKeJIET,
GyHKIMOHANBHAS — TpyIIa, pagukal, H30Mepus,
H30MEpBl,  TOMOJIOTUYECKHH  psifi,  TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOA- M a30TCoIepXKaliue
coelMHEHUs, OWOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrmeBopl, SKUpHL, OEIKH), MOHOMEp, IIOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIVHEHUs, KpHUCTAUIMYECKas peIIeTKa, THUIIBI
XUMHUYECKUX peaxiuit (oxucnmurensHO-
BOCCTAaHOBUTENbHBIE, 3K30-U  JHIOTEpMHUYECKUE,
peaKI MOHHOTO OOMeHa), pacTBOp, SICKTPOIUTEHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs IHCCOIMAIINS,
OKHCIIUTENb, BOCCTAHOBUTENbD, CKOPOCTh XUMHUYECKOH
peaknuy, XHMHYECKOE pPaBHOBECHE), TEOPHH H
3aKOHBI (Teopus XUMHYECKOTO CTPOCHHUS
oprannueckux BemectB A.M. BbyrnepoBa, Teopus
3JEKTPOIUTHUECKON AMCCOLMALMH, MEPUOIUYECKUI
3akoH JI.. MeHzeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHMI S3BIK XHMUH,
(bakTOIIOTHYECKNE CBEICHUS O CBOMCTBAaX, COCTaBe,
MOTyYeHHH W 0e30HacHOM  HCIIOJIb30BAHUH
BaOXHEHIIMX HEOPTaHMYECKUX M  OPraHUYECKHX
BEIIECTB B OBITYy W IIPAaKTHYECKOH AEATEIBHOCTH
YeII0BEKaA;

- yMeTh BBIABIATH XapakTepHbIC TPHU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHATUH, MPHUMEHSTH
COOTBETCTBYIOLINE MOHATUS IIPU ONUCAHUU CTPOCHHUS
U CBONCTB HEOPraHHYECKMX ¥  OPraHHYecKHX
BEILIECTB U MX NPEBpAIlEHNH; BBIABIATH B3aUMOCBS3b

XMUMHYECKUX 3HaHUH c MOHATHAMHU u
MPEACTABICHUSAMU  JIPYTUX  €CTCCTBEHHOHAYYHBIX
IIPEAMETOB;

- YMETh HCIIONb30BaTh HAWMEHOBAHHMSA XUMUYECKUX
COEIMHEHUH MEXIyHapOIHOTO COI03a
TEOPETUYECKOW WM MPUKIAAHOM  XUMHUM U
TPUBUAIBHBIE  HA3BaHUS  BAXKHEHIINX  BEIIECTB
(3THnEH, aIleTHJICH, TIIMLEPUH, ¢enon,
¢dopManpaeTHa,  YKCYCHas  KMCIOTa,  TIIMIMH,

1

pemakumum OT
IOVICLUIIIIVHOM

YKa3pBAKWTCA JIMUHOCTHHE UM MeTalpelMeTHHEe pe3yibTaTe n3 ®I'0C COO
B OTIJlaToJIbHOM Gopwme,

12.08.2022)

(B mociienHem
bopmupyeMele 0OmeobpaszoBaTEJILHOM

2 ,J:[I/ICLU/IHJ'H/IHaprIe (npenMeTHme) Pe3yJIibTaTe YKa3EBaAKTCA B COOTBETCTBUM C
MEeTONUKOM nperiogmaBaHmMAa IOVMCLUUITJIMHBL




- YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX
MPEIMETHBIX 00JIacTei;

- BBIIBUTaTh HOBBIE WJEH, MpEAIarath
OpI/IFI/IHaJ'l])HI)IC moaxoabl U peIHeHI/Iﬂ;

- CITOCOOHOCTH UX MCITONB30BAHMS B
MO3HABATEILHON U COILMAIbHON MPAKTHKE
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OLICHUBAThH ux JOCTOBEPHOCTD, yrapHLIﬁ ras, yrﬂeKHCHBIﬁ ra3, aMMHaK, ramcHas
IMPOTHO3HUPOBATH U3MCHCHHUEC B HOBBIX | U3BCCTh, HEramcCHasd MH3BCCTb, IIMThBCBasA COAa H
YCIIOBUSX; JIPYTHX), COCTaBIATH (POPMYIBI HEOPraHUYECKHX H
- YMETH NEPEHOCUTDH 3HaHUA B | OPraHM4Y€CKHUX BCHICCTB, YPABHCHUA XHUMHUYCCKUX
MO3HABATCJIIbHYIO U NPAKTUYCCKYIO obOnactu peaKuMﬁ, OOBSICHATL UX CMBICJI; TIOATBEPKIAATH
KUBHCACATCIIBHOCTU, XapaKTCpHbIC XUMHWYECKUEC CBOICTBa BEUICCTB

COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU W 3alHCSIMU
YpaBHEHUI XUMHUECKUX PEeaKLnii;

- YMETh yCTaHaBJIUBATh MPUHAAJIEKHOCTh
U3Y4YCHHBIX HEOPIraHNYCCKUX )51 OpPraHn4CCKux
BEIIECTB K OINpeNeNeHHBIM KJlaccaM M TIpyIaM
COC}]I/IHeHI/II‘/II, XapaKTepru30BaTh HuXx COCTaB H
Ba)KHEHIIHe CBOHCTBa; OTIpeNeNsTh BUIBI
XMUMHUYECKUX  CBf3el  (KOBaIEHTHas, WOHHAs,
MeTaJTHYeCcKasi, BOJIOPOZHAS), THIIBI
KPUCTAJUTMIECKIX peleTox BEIIIECTB;
KJIacCH(PUIIPOBATh XMMUYECKUE PEaKIUH;

- chopMHpOBaTh MPEACTABICHUA: O XUMHUYECKOH
COCTaBIISIIOLICH  €CTECTBEHHOHAY4YHOM  KapTHHBI
MUpA, PO XHUMHUH B TIO3HAHUH SIBIICHUH TPUPOABI, B
(OpPMHPOBaHWU MBIIUIEHHUS U KYJIbTYPHl JIMYHOCTH,
ee (PYHKIIMOHAIEHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISl pelIeHUs] MPaKTHYECKUX 3a4ad M 3KOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3[IOPOBBIO H
MIPUPOHOMN Cpe/ie;

- yMeTh TMPOBOJMTH pacyeTbl MO XHUMHYECKUM
(dopMynaM U ypaBHEHHMSM XHMHYECKHX pPEaKkIHi c
HCTO0JIb30BAHUEM ¢usmueckux BEJINYNH,
XapaKTepU3yIOIIUX BelleCTBa C KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa (HOpMAIbHEIE YCIOBHS)
ra3oB, KOJMYECTBA  BEIECTBA;  HCIIOJIB30BATh
CHCTEMHBIE XHMWYECKHE 3HAHWSA JUIS TPHHATHA
penieHnii B KOHKPETHBIX JXM3HEHHBIX CHTYaIHAX,
CBSI3aHHBIX C BEIIECTBAMH U MX NPHMEHEHHEM

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
Cpe/CcTBa TIOKMCKA,
aHaNIM3a u
UHTEPIPETaluu
uHpopmanuu u
uH(pOpMaIMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHU 337124
npodecCHOHANTBEHON
JesATENbHOCTH

B obdnacTn
MO3HAHUSA:

- cOpMHPOBAHHOCTH  MHPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTUS ~ HayKH M OOLIECTBEHHOH
IPaKTUKH, OCHOBAaHHOTO Ha  JWaJore
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOETO MeCTa B MOJIHUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHHE  S3BIKOBOH |
YHUTATEIbCKOW KYJIBTYPHl KakK CpelcTBa
B3aUMOJICHCTBHSA ~ MEXOY  JIHOIBMH |
HIO3HAHUS MHPA;

- OCO3HaHHE LIEHHOCTH Hay4HOU
JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO u HCCIIeIOBATENBCK YO
JeATeNbHOCTh HHIMBUAYAIBHO U B TPYIIIIE;
OBJajieHue YHUBEPCATbHBIMU Y4eGHbIMH
MO3HABATEJbHBIMH IEHCTBUSIMU:

B) pa6ora ¢ uHpopmManueii:

- BJIAJICTh HaBBIKAMH MOJTyYICHUS
UH(OPMAIIMH U3 UCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBISATh  MOWCK,
AHAITN3, CUCTEMAaTU3AIMIO U HHTEPIPETAIUIO
uHpOpMAIMK PAa3IMYHBIX BUAOB M (HOpM
Npe/ICTaBIICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax

HEHHOCTH HAy4YHOT O

- yYMeThb IUTAaHWPOBATh W BBINOJHATH XMUMHYECKHH
9KCIEPUMEHT (TIPEBPAIIEHHS] OPTAaHNUECKUX BELIECTB
IpU HarpeBaHWH, MOJYyYEHUE OTHJICHA U HM3ydeHHE
€ro CBOﬁCTB, Ka4Y€CTBCHHBIC PCAKIIUN Ha aJIbJACTHU/IbI,
KpaxMall, yKCYCHYI0 KHCIIOTY; JEeHaTypanusi OeIKOB
IpU HAarpeBaHWM, LBETHbIE pEakIUu OENKOoB;
NPOBOJUTh PEAKLUH HOHHOIO OOMEHa, ONpenelsiTh
Cpely BOIHBIX PAacTBOPOB, KaueCTBEHHBIC DPEaKLUH
Ha cyabdar-, kapOoHaT- W XJIOPUA-aHHOHBI, HA
KaTHOH AaMMOHHS, pelaTb OSKCIePHMEHTAIbHBIE
3amaun 1o Temam "Mertamiel" u "Hemeramiel") B
COOTBETCTBHH C NPABWIAMH TE€XHHKH OE€30I1aCHOCTH
mpu OOpalIeHnH C BEIeCTBAMHU M J1a0OpPaTOPHBIM

000opynOBaHHEM; MIPEACTABIATD Ppe3yNbTaThl
XAMHYECKOTO JKCIIepUMeHTa B (opMe 3alucH
YpaBHEHUI COOTBETCTBYIOIINX peakuui u
¢dopMymupoBaTE  BBIBOABI HA  OCHOBE  OTHX
pE3yIbTATOB;

- YMETh aHAIM3UPOBATh XMMUYECKYIO HH(POPMAIHIO,
MOJy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpPEICTB
MaccoBoii uHdopmanuu, cets IHTEpHET U Npyrue);

- BJaf€Th OCHOBHBIMH METOJaMH  HAy4HOIO
MO3HAaHWS BEHIECTB W  XUMHYECKHX  SIBJICHHM
(HabmroeHue, HU3MepeHue, AKCIICPUMEHT,
MOJIETTUPOBaHUE);

- YMETb MNpPOBOAWTH pPACUYEThl 110 XHUMHUYCCKHUM
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C YyYeToM Ha3HaYeHus HH(OpMalUU WU
L[eJIEBOH ayauToOpuH, BBIOHpast
ONTHMAIBbHYIO (OPMYy TPEACTABICHUSA W
BU3yalTU3alliy;

- OIIEHHBATH JIOCTOBEPHOCTH, JISTHTUMHOCTh
uH(pOpMAIIKH, €€ COOTBETCTBHE PABOBLIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIIOJIB30BAaTh cpencTBa
UH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TCXHOHOFI/Iﬁ B peH_ICHI/II/I KOIrHUTHBHBIX,
KOMMyHHKaTI/IBHbIX u OpFaHI/I3aHI/IOHH])IX
3amad ¢ coOmromeHWeM — TpeOOoBaHMA
OPrOHOMHUKH,  TEXHUKH  0E30MacHOCTH,
TUTHEHBI, PECYPCOCOEPEIKESHUS, TPABOBIX U
STHYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0e30MacHOCTH;

- BJI3JICTh HABBIKAMH PACIO3HABAHUS U
3amuThl HHMGOpMaIK, HHHOPMAITHOHHOM
0e30I1aCHOCTH JINYHOCTH,

¢dopMynaM M ypaBHEHHMSM XUMHYECKHUX pEaKkIuil c
UCTIOJIb30BaHUEM ¢usmuecknx BEJINYNH,
XapaKTepU3yIOIIUX BeElIeCTBa C KOJINYECTBEHHOU
CTOPOHBL: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA  BEIECTBA;  HCIOJIB30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUA I NPUHATHA
pelieHnii B KOHKPETHBIX >KM3HEHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

OK 04. - TOTOBHOCTH K CaMOpPAa3BHUTHIO, | - YMETh IUIAHUPOBATh M BBINOJHATE XHUMUYECKUN
Db dexTuBHO CaMOCTOSITEIFHOCTH U CAMOOIIPEIeNICHHIO; SKCIEPUMEHT (IIPEBPAIICHUSI OPTAHUIECKUX BEIIECTB
B3aMMO/ICHICTBOBATh | -OBJIQJICHUE HaBBIKAMH y4eOHO- | IPU HArpeBaHHH, IMOJy4YEHHE JTUIICHA M W3ydeHUe
1 paboTats B HCCIIeIOBATENbCKOMH, MIPOEKTHOU U | ero CBOWCTB, KaUeCTBEHHBIC PEAKIMH Ha aJIbJEeTHIBI,
KOJUIEKTHBE H COLIMATEHOM eI TeNbHOCTH; KpaxMal, YKCyCHYIO KHCJIOTY; IOeHaTypauus OeIKoB
KOMaH/Je OsBaanenune YHHBEPCAJLHBIMH | DM HAarpeBaHUM, [IBETHbIE peaknuu OENKOoB;

KOMMYHMKATHBHBIMH 1€ CTBHAMU: MIPOBOANTH PEAKIMH HOHHOTO OOMEHa, OIPEAENATh

0) coBMecTHAsl 1eATeIbHOCTb ! cpedy BOIHBIX PACTBOPOB, KaueCTBEHHBIC PEAKIUU

- IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA | HA Cylbdar-, KapOOHAT- W XJIOPUA-aHHUOHBI, Ha

KOMaHIHOH W MHIVBHUIyaTbHOHN pabOTHI, KaTHOH aMMOHHS, peIIaTh SKCHEPUMEHTAIBHEIC

- TIPUHUMATH LETH COBMECTHOH | 3amaun mo TemaM 'Meramnsl” u "Hemeramnel") B

NeSITeTbHOCTH, OpTraHU30BBIBATh U | COOTBETCTBUU C MPaBWIAMH TEXHHUKHU O€30TacCHOCTH

KOOPIMHHUPOBATh  NEHCTBUS IO ee | mpu OOpamIeHWH C BEMIECTBAMH W J1a0OPaTOPHBIM

JOCTIDKEHHIO: COCTaBIIATh TUTAaH ACHCTBHUH, | 000pYIOBaHUEM; MIPECTABISATh pe3ynbTaThl

pacmpeneniaTh poOIM € Y4eTOM MHEHHMH | XUMHYECKOTO OJKCIepuMeHTa B (opMe 3alucH

Y4aCTHHKOB o0cyXnaTb pe3yiIbTaThl | ypaBHEHHH COOTBETCTBYIOIIMX  pEakmud  u

COBMECTHOI paboTHI; ¢opMynupoBaTh  BBIBOJBI Ha ~ OCHOBE  ITHX

- KOOpAMHHUPOBATHL M BBINIOJHATH pa60Ty B PE3YyIbTATOB

VCIOBHSX PEaTbHOTO, BUPTYalbHOIO H

KOMOMHHPOBaHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBIIATh MTO3UTHBHOE

CTpaTEeTHUYECKOE IIOBEICHHE B Pa3lIUYHBIX

CUTyallUsX, TPOSBIATH TBOPYECTBO H

BOOOpaxkeHHe, ObITh HHUIIMATHBHBIM

Osaanenune YHHBepCaJIbLHBIMH

pPeryJIsiTHBHbIMH J1efiCTBUAMU:

I') IPUHSTHE ce0s1 U IPYTUX JIO/Iei:

- IPUHUMATH MOTHUBBI U apTyMEHTHI APYTHX

monei npu aHaJIN3€E pe3yJIbTaToB

JIeSITeTbHOCTH;

- IPU3HABATh CBOE IMPABO W MPABO JPYIHX

JIFOJIEH Ha OIIMOKH;

- pa3BUBATh CIOCOOHOCTH IOHIMATH MUP C

TTO3UITIH JPYTOTO YEIIOBEKa,
OK 07. B 00s1acTH YKOJIOTMYECKOr0 BOCIIUTAHUSA: | - COOPMHPOBATH IPEACTABICHHA: O XUMHUYECKOU
CopeiicTBOBaTh - c(hOpMHPOBAaHHOCTh  JKOJOI'MYECKOW | COCTaBISIONICH  €CTECTBEHHOHAay4HOH  KapTHHEI
COXPaHEHHUIO KYJbTYPBI, IOHUMaHUE BIMSHUS COLMAIBHO- | MHUpa, POJIM XMUMHH B ITO3HAHHUH SIBJICHUH IPUPOJIBL, B
OKpYyXKaroIien 9KOHOMHUYECKUX TPOIECCOB HAa COCTOsSHKME | (DOPMHPOBAHMU MBINUICHHUS W KYJIbTYPbl JIMYHOCTH,
cpensl, IIPUPOAHOU U COLIMAJIBHOM cpensl, | ee (pyHKIMOHAIBHONH TIPaMOTHOCTH, HEOOXOAMMOMN
pecypcocOepexeHn | OCO3HaHUE r7100a1bHOTO XapakTepa | JJisl pellieHHs] MPAKTUYECKUX 33/1a4 U IKOJIIOTHYECKU

10, IPUMCHATH

9KOJIOTHUYECKHX HpO6J’I€M;

000CHOBAHHOTO OTHOIIEHHS K CBOCMY 3I0POBbBIO U
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3HAHUA 06 - IJIaHUPOBAHUC nu OCYHICCTBJICHUC HpHpOI[HOﬁ cpene;
HU3MCHCHUH JICUCTBUI B OKPY’KalOIIEH cpesie Ha OCHOBE | - yMeTh COONIIOJAaTh MpaBWiIa  DKOJOTHYECKH
KJInMara, 3HaHUA uenef/i YCTOfIQHBOFO paBBI/ITI/IH uenecoo6pa3Horo IIOBCACHUA B 6I)ITy nu prZ[OBOﬁ
HpI/IHHI/IHBI YCJIOBCUCCTBA, JCATCIBHOCTHU B LEIAX COXpaHeHI/IH CBOCIo 3}10p0BBH
OepexXITMBOTO aKTUBHOE HeMpusATHE JIEMCTBUM, | U1 OKpyXKarolleld MNPUPOTHOW Cpenbl; Y4YUTHIBATH
HpOI/I3BOZ[CTBa, HpI/IHOCﬂHII/IX Bpez[ Opr)Ka}OHleﬁ cpez[e; OIMaCHOCTHb BO3HGI7[CTBI/IH Ha JKHUBBLIC OpFaHI/I3MI)I
3(1)(1)GKTI/IBHO - yMeHI/Ie HpOFHO3I/IpOBaTI) OHpe]IeJ'IeHHLIX BCHICCTB, IIOHUMasa CMBICJT
Z[eﬁCTBOBaTI) B H€6J'IaFOHpI/IHTHLIe 3KOJIOT'MYCCKUEC ImoKasareiia HpeI[EHLHOﬁ [[OHyCTPIMOﬁ KOHHeHTpaHI/II/I
‘{pe3BBI'-IaI\/lIHI)IX IIOCJICACTBUS HpeZ[HpI/IHI/IMaeMLIX ﬂeﬁCTBHﬁ,
CUTYaLUsAX [IpelOTBpallaTh UX;

- paCH_II/IpeHI/Ie OIlbITa ACATCIIBHOCTU

SKOJIOTUYECKOI HallpaBICHHOCTH;

- OBJIAACHUEC HaBbIKaMU y‘lCGHO'

HCCIIEI0BATENIbCKOM, TPOEKTHON U

COIII/IaHLHOfI JACATCIIBHOCTH,
TIK 2.1. HCIIOJIb30BaHUE pa3MYHBIX | COOPMHUPOBAHHOCTh  IMPEICTaBICHUIN 0
AHaIM3UpOBaTh | UCTOYHUKOB IUTS MOJTYYEHUs | MECTe XUMHUU B COBPEMEHHOH Hay4YHOU
MO’KapHYIO XUMHUYECKON HMHGpOpMalnKM, yMEHHUE | KapTHHE MHUpa; MOHUMaHUE POJM XUMHUH B
OITACHOCThH OLICHUTh €€ JOCTOBEPHOCTh Il | (hOpMUPOBAHUU Kpyrosopa u
00BEKTOB. JOCTHKEHUSI XOPOIIUX Pe3yJbTaTOB | (DYHKIIMOHAIBLHOM TPAaMOTHOCTH YEJIOBEKa

B IpodeccroHaIbHOU chepe;

AJId peIICHUS TPAKTUYCCKUX 3a/1a4,
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2. CTPYKTYPA U COJEP)KAHUE YUYESHOM JUCHUIJIUHBI

2.1. O0beM y4eOHOM JMCUUIIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JUCHHUIIJIMHBI 72
B T.Y.

OcHoBHOE coiep:kaHKNe 64
BT. 4.

TEOPETHYECKOE O0YICHIE 30
MPAKTUYECKUE 3aHATUSA 24
nabopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAepKAHUE 6

NPUKJIATHOTO MOXYJISA)

BT. 4.

TEeOpeTnyecKoe o0yueHue 2

MPAKTUYECKUE 3aHATUS 4

IIpome:xyTouHasi aTTecTauus (3a4eT) 2




OI'BIIOY InTOK

PaGouas mporpamMmma yaeOHON AUCIUTUTMHBI crp. 10 u3 22

O/l. 12 Xumus

2.2. TeMmaTu4ecKHii IUIaH U coiep:KaHue YYeOHOMH TUCIHIIMHBI « XHUMHSI»

HaunmeHnoBanue Conep:xanue yueOHOro Mmarepuajia (0CHOBHOE U NPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyemble
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MO1YJIb 4acoB KOMIIETEHIIUH
1 2 3 4
OCcHOBHOE COJIep:KAHUE 64
Pa3znesn 1. OcHOBBI CTpPOEHMS BellleCTBA 6
Tema 1.1. OcHoBHoOE co/iepKaHue 4 OK 01
CtpoeHue aToMOB
XUMHYECKUX Teoperuueckoe odyueHue 2
o PP e e 1 CoBpemenHass Mojelb CTpoeHHs aroMa. CHMBOJMYECKHH S3bIK  XUMHH
XUMUYECKON CBS3H : :
XUMHUYCCKHH AJIEMEHT. DJIEKTpOHHash KoHdurypamus aroma. Kmaccudukamus
XAMHUYECKUX JJIeMEHTOB (s-, P-, d-amemeHTbl). BajeHTHBIE 3JEKTPOHBI. 2
BanentHOCT®S. DJeKTpOHHAas npupoja XUMUYECKOU CBSI3H.
DNEKTPOOTPHUIIATENBHOCTh. BUIIBI XMMHUYECKOW CBSI3U (KOBaJE€HTHasi, MOHHAs,
MeTaJUTMYeCKasi, BOJOPOHAs) M CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHSA 2
Pentenne 3aganuil Ha HCOOJIBE30BAHUE XUMHUYECKOM CUMBOJIMKH U HAa3BaHUM COENUHEHHUU IIO0
HOMEHKJIATYpE MEKIYHAPOIHOTO COK3a TEOPETUYECKOW ¢ MPHUKIATHON XUMUU |
TPUBMAIIBHBIX HA3BaHHM JAJIS1 COCTABIIEHUS XMMHUYECKUX (HOPMYI IBYXaTOMHBIX COETUHEHHIM
(oxcuaoB, cynb(UIOB, THAPUIOB U T.II.) U APYTHMX HEOPraHUYECKUX COCAMHEHHH OTAEIbHBIX
kinaccoB. [lpakThueckue 3ajaHusi Ha YCTAHOBJICHHE CBS3M MEXKIY CTPOEHHEM AaTOMOB
XUMHUYECKUX JIEMEHTOB U MEPUOANYECKUM M3MEHEHHUEM CBOWMCTB XMMHUYECKHUX HJIEMEHTOB H
HX COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM [Tepuoanyeckoil CHCTEMBI.
Sanatne Ne2 | T3 No 1 «CocraBiieHHE XUMUYECKUX (POPMYJI U YCTAHOBJICHHUE CBSI3H M XKLy
CTPOEHHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U MEPUOJUICCKUM U3MEHEHUEM UX 2
CBOICTB»
Tema 1.2. OcHOBHOE cO/lep:KaHne 2 OK 01
Iepuognueckuii 3akoH | IlpakTHYecKne 3aHATUS 2 OK 02
u tabmuna JI.1. [Tepuognueckas cucremMa xumuueckux sneMeHTOB .M. MenneneeBa. OU3NUECKHIl CMBICHT
MenzeneeBa [lepuognueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB

XUMHYCCKHUX 3JICMCHTOB, 06pa3yeMHx HWMU MPOCTHIX U CJIOXHBIX BCUICCTB B COOTBETCTBUU C
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MOJIOKEHUEM XUMHUYECKOro anemMeHTa B llepuomauueckor cucreme. MHUpPOBO33pPEHUECKOE U
Hay4Hoe 3HaueHue [lepuonnueckoro 3akona J[.11. Menneneesa. IIpornossr J[.11. Menaeneesa.
OTKpbITHE HOBBIX XHMHYECKHMX DJEMEHTOB. PellleHHe NPaKTHUKO-OPHEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHUi Ha XapaKTepU3AIHMI0 XUMHYECKHX 3JIEeMEHTOB «MeTtammueckue /
HEMETAJUINYECKUE  CBOMCTBA, JJIEKTPOOTPULATEIBHOCTh XMUMUYECKHUX JJIEMEHTOB B
COOTBETCTBHHM C HMX JJIEKTPOHHBIM CTPOECHHEM M IOJ0KEHUEM B IMEPHUOJMYECKON CHCTEME
xuMmudeckux snemeHToB J[.M. MenaeneeBa»

Sanarue Ne 3| T3 Ne 2 «PemieHue npakTHKO-OPHEHTHPOBAHHBIX 3a/JaHUN HA XapaKTePH3aLHIO

XUMUYECKUX IJIIEMECHTOBY 2
Pa3nen 2. XumMnueckue peakuuu 10
Tema 2.1. Tunsl OcHoOBHOE co/iep:KaHNe 4 OK 01
XUMHYECKHX peakiuid | TeopeTnuyeckoe oGydyeHHe 2
Samamue Ne4 | KjjaccuuKaiuss ¥ THIIBI XHUMHYECKHUX PEAKIUHA C y4acTHEM HEOPraHHYECKUX
BemectB. CocraBiieHME ypaBHEHHH pEaKIUi COENMHEHHS, Pa3JIOKEHUS,
3aMelIeHus, oOMeHa, B T.4. PEaKUUid TOPEHUs, OKHCJICHHS-BOCCTAHOBJICHUSI.
YpaBHEHUSI OKHUCIEHUA-BOCCTaHOBJIEHHS. CreneHb OkuciaeHus. OKUCIUTENb U 2
BOCCTaHOBUTEIIb. CocraBieHue u YpaBHUBaHHE OKHCIIUTEIIHHO -
BOCCTAHOBUTEIIBHBIX PEaKIUN METOJAOM 3JIEKTPOHHOrO Oanmanca. OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIE DPEAaKIMH B TPHUPOJE, MPOHU3BOJACTBEHHBIX IMpolleccax |
KU3ZHEJEATCITLHOCTH OPTaHN3MOB
IIpakTHyeckne 3aHITUSA 2
KomnuectBennblie OTHOIICHUS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHHU U
pacyeTsl MO ypaBHEHUSM XHMHYECKHX peakiuid. Moib Kak eIWHUIA KOJIMYECTBA BEIIECTBA.
MousipHass Macca. 3aKOHBI COXpaHEHHUsT MAacChl W dHEPruH. 3akoH ABorajapo. MoJIIpHBIH
o0beM Ta30B. OTHOCHTENbHAS IUIOTHOCTh Tra30B. Pacdersl Mo ypaBHEHHSIM XHMHYECKHX
peakuuii ¢ MCIOJb30BAaHUEM MAacCChl, 00beMa (HOPMaJIbHBIC YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIECTBA
3anstie Ne 5 ‘ I13 Ne 3 «Pemrenue 3aga4 Ha OCHOBHBIE 3aKOHBI XUMUM)) 2
Tema 2.2. OcHoBHOE coiepxkaHue 4 OK 01
DIeKTpoauTUYECKAS Teopernuyeckoe o0yuenue 2 OK 04
JUCCOLIMALIUS U anstue Ne 6 | Teopust SIEKTPOIUTHUECKON qUcconUau. OHbL DIIEKTPOINTHL, 9

WOHHBIIT 0OMEH

HERJIEKTPOJUTHI. Peakiiuu nonHoro oomena. CocraBiieHuEe peakliiii HOHHOTO
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oOMeHa IyTeEM COCTaBJIEHUS UX MOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUII.
KucnoTHO-0CHOBHBIE peakiu. 3aJaHusl HA COCTABJICHUE HOHHBIX PEaKIHi

JlabopaTopHble 3aHATHS

HccnenoBanue TMIOB (110 COCTaBY U KOJIMYECTBY MCXOAHBIX U 00pa3yroUIMXcs BELECTB) U
MIPU3HAKOB XUMUYECKUX peakiuil. [I[poBenenue peakiuii HOHHOro oOMeHa, OnpeaeneHre
Cpelbl BOJHBIX pacTBOPOB. 3aJjaHusl HA COCTABJICHNE MOHHBIX pPEaKINil

Sanatne Ne 7 | JIP Nol «THITbI XUMHUYECKHX PEAKITHID

KonTpoabnasn
pabora 1

3ansatue Ne 8
CTpOCHI/Ie BCHICCTBA U XUMHUYCCKHUEC PCAKIINH

Paznea 3.

CTpoeHne 1 CBOICTBA HEOPraHUYeCKHX BelIeCTB

Tema 3.1.
Knaccuduxanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPraHUYECKUX
BEIIICCTB

OcHoOBHOE coep:KaHue

TeopeTuueckoe od0yueHue

Samamue Ne9 | TIpenmeT HeopraHudeckor xumuu. Kimaccubukaiiis HEOPraHHYECKHX BEIIECTB.
[Tpocteie U ciaoxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCH/IBI,
THJIPOKCH/IBI, KHCJOTBI, COJIM). B3aMMOCBSI3b HEOPraHUYECKUX BEIIECTB.
ArperaTHbIe COCTOSHHS BeliecTBa. KpucTtammmdyeckne U amMOpgHbBIC BEIIECTBA.
Tunbl  KPUCTAJIMYECKMX  PEIICTOK  (aTOMHAs, MOJCKYJsIpHasi, HOHHas,
MeTaJuIn4ecKas). 3aBHCUMOCTh (U3UYECKUX CBOMCTB BeHIECTBA OT THIIA
KPHCTAJJIMYECKON PEIIeTKH. 3aBUCUMOCTh XUMHUYECK Ol aKTHBHOCTH BEIIECTB OT
BUJa XWMHYCCKOM CBSI3M M THIMA KPHCTAIMUECKOW pemeTKH. [IpuunHbl
MHOT000pa3us BEIIECTB

HpaKTI/I‘{eCKI/Ie 3AHATHUHA

HomenknaTypa HeOpraHMueCcKHX BEIIECTB: Ha3BAHHE BEIIECTBA MCXOIS M3 UX XMMHYECKOM
(dbopMynbl WM COCTaBJICHHWE XMMHYECKOH (OPMYNBI HCXOAs U3 HA3BaHMs BEIIECTBA IO
mexayHapoaHon (MFOITAK) nnu TpuBuaabHONM HOMEHKJIATYype.

Pemenne mnpakTUYeCKUX 3aJaHUNl MO KiacCH(UKALMKU, HOMEHKJIATYpe U XUMHYECKUM
(dhopMysamM HEOPraHWYECKHMX BEUIECTB PA3JUYHBIX KJIACCOB (yrapHbId Ta3, yrieKUCIbIA ras,
aMMHaK, TalleHasi M3BECTh, HEramieHas HM3BECTb, MUThEBas COAa W JIPYTHMX): HA3bIBaThb M
COCTaBJIATH (POPMYJIBl XUMHUYECKUX BEIIECTB, ONMPEALIISITh MPUHAISKHOCTD K KJIaccy.
Hctounnku xumuyeckoit nHdopmanuu (CpeacTB MaccoBoil nHpopmanuu, cetb IHTepHeT u
npyrue). [Torck nHGoOpMaIuu Mo Ha3BaHUSAM, HIACHTUQPUKATOPAM, CTPYKTYPHBIM GopMyliamMm

OK 01
OK 02
K 2.3

33;"?86 I13 Ne 4 «Pemienue 3aaa4 10 HOMEHKJIATYpE HEOPTaHUUECKUX BEILECTBY
o
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Tema 3.2. dusuko- OcHOBHOE coiep:KaHNe 8 OK 01
XUMHYECKHE CBOKCTBA | TeopeTnyeckoe oGyueHue OK 02
HEOPraHUYECKUX 6 K 2.3
BELIECTB
Tema 3.2.1 ®uzuko- Sansthe Metamnbl. O6mue ¢u3ndyeckre U XUMHUYECKHe CBOWCTBa MeTayioB. CrocoObl
XUMUYECKHE CBOMCTBA el MOJIy4eHHsl.  3HA4eHHEe  METAJJIOB W HEMETAUIOB B IpPUPOJE W 5
METaJIOB JKU3HENEATEIIbHOCTH YeJIOBEKa M OpranusMoB. Kopposus MerayuioB: BUABI
KOPPO3HH, CIOCOOBI 3aLMThl METAJIJIOB OT KOPPO3HH.
Tema 3.2.2 ®usuko- Sanstue Hemeramnsl. OOume ¢usnueckue M XMMHUYECKHE CBOMCTBAa HEMETAJUIOB.
XUMHUYECKHE CBOMCTBA e 12 Tunuunsle cBoiictBa HemerauioB [IV— VII rpynn. Knaccuduxanus u 2
HEMETaJUIOB HOMEHKJIaTypa COeIMHEHUN HeMeTaioB. KpyroBopoTsl OMOTreHHBIX 3J1€MEHTOB
B IIpPUpOJE

Tema 3.2.3 ®usuko- 3anstie XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHIOB,
XUMHUYECKUE CBOMCTBA 13 TUAPOKCUIOB, KUCIIOT, COJIEH U AP.). 3aKOHOMEPHOCTU B UBMEHEHUU CBOICTB 2
KHCIIOT, TUAPOKCHJIOB, IIPOCTBIX BEILECTB, BOJOPOAHBIX COCANHECHUM, BHICIIUX OKCHJIOB U THAPOKCHUIOB
OKCHUJIOB U COJIEH IIpakTHyecKue 3aHATHUS 2

CocraBiieHue YypaBHEHMH XUMHUYECKMX pEaKIMM C ydyacTHEM MPOCTBIX U  CIIOXKHBIX

HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAIJIOB, OKCHJOB METaUIOB, HEMETAJJIOB U

aM(OTEpPHBIX 2JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAaHUN U aM(pOTEPHBIX THIPOKCH/IOB;

HEOPraHWYECKUX  COJIEM, XapakTepU3ylUMX MX CBOHCTBAa. PemieHne  mNpakTHKO-

OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/laHUIl Ha CBOMCTBA, COCTAB, MOJydyeHHE U Oe30macHoe

UCIIOJIb30BAaHUE Ba)KHEHIIMX HEOPraHMYEeCKUX BEUIECTB B OBITY W NPaKTUYECKON

JeSTENIbHOCTU 4EJIOBEKa

3anstue Ne o o o
14 I13 Ne 5 «Pemuienue 3a1aHuil Ha COCTaBICHUE YPABHEHUN XUMUYECKUX PEAKLIUI» 2

Tema 3.3. OcHoOBHOE co/iep:KaHNe 2 OK 01
Wnentudukanus JlaGopaTopHble 3aHATHS 2 OK 02
HEOPraHUYeCKUX JlaGoparopras pabora «/neHTruGuKanys HEOPraHNYECKUX BEIECTB. OK 04
BCIICCTB Pentenune SKCHECPUMCHTAIBHBIX 3a/1a4 M0 XMMHWYCCKUM CBOMCTBAM METAJUIOB M HEMETAJLIOB,

10 paCIlO3HABAHUIO U MOJIYYEHHUIO COEIMHEHHNI METAJJIOB U HEMETAIIOB.

WNnentudukarysi HEOPraHUYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (PU3UKO-XUMUYECKUX
CBOWCTB, XapaKTepHbIX Ka4eCTBEHHBIX peakmuii. KadecTBeHHbIE peakiuu Ha Cylbdar-,
KapOOHAT- U XJIOPUA-AaHUOHBI, HA KATHOH aMMOHUS
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3
?\EHIT ? ¢ JIP Ne 2 «nentudukamnmsi HEOpraHUIECKUX BEIIECTBY

KonTpoabnas
padora 2

3ansatue o
Ne 16 CBOI/ICTBa HCOPraHUM4CCKUX BCIICCTB

Pasznea 4.

CTpOCHHe H CBOMiCTBa OpPraHunveCKHux BeIEeCTB

24

Tema 4.1.
Knaccuduxarnus,
CTPOCHUE U
HOMEHKJIATypa
OpPraHUYECKUX
BCILIECTB

OcHOBHOE coiep:KaHHe

TeopeTuqecxoeoﬁyqune

N

IlosiBneHue u pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. [Ipeamer
OpraHMYecKoi XuMuu. MecTo 1 3HaueHHe OPraHMYEeCKOM XMMUU B CUCTEME
€CTECTBEHHBIX HayK.

XUMHUUYECKOE CTPOCHUE KaK MOPAJOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BajJeHTHOCTH. OCHOBHBIE TIOJIO)KEHHS TEOPHM XHMHYECKOTO CTPOCHUS
opraHuueckux  coeaquHenud  A.M. bytiepoBa.  YriepogHblii  CKeJeT
OpraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHMHYECKOIO
cTpoeHUs MoJjieKyn. M3omepus u wm3omepsl. IloHATHE O (YHKIMOHAIBHOU
rpynmne. Pamukan. IlpuHnunel kiaccu@UKauM OPraHUMYECKUX COCIMHEHUN.
MexayHapoiHass HOMEHKJAaTypa W IPUHIMUIBI HOMEHKJIATYPhl OpPraHUYECKUX
coenquuenuii. [lonsaTre 00 a3zoTcomepkamMX COCIUHEHUAX, OWOIOTHUYECKU
aKTUBHBIX BellecTBax (yrieBoax, KHpax, OeIKax U Jp.), BBICOKOMOJIEKYJISPHBIX
COEMHEHUSX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO)

3ansTue
Ne 17

HpaKTI/I‘{eCKI/Ie 3AHATHUHA

HoMeHknaTtypa  OpraHM4YecKMX  COEAMHEHUH  OTHENbHBIX  KJIAacCOB  (HACBILIEHHBIE,
HEHACBILIEHHbIE U apOMaTHUYECKHE YIJIEBOJOPOIbl, CHUPTHI, (DEHOJIBI, aJbJETU/bI, KETOHBHI,
KapOOHOBBIE KUCIOTHI U /1p.) COoCTaBlieHHE MOJIHBIX M COKPALEHHBIX CTPYKTYPHBIX (hOpMYJI
OpPraHWYEeCKUX BEIIECTB OT/EJIbHBIX KJIACCOB, UCIOJIb3YS X Ha3BAHUS 110 CUCTEMATUUECKON U
TPUBUAJILHOW HOMEHKJAType (STUJIEH, aleTWIeH, IJIMUepuH, (eHon, ¢opmanbaerusn,
yKCyCHasi KHCIIOTa, TIUIUH). PacueTsl mpocreiinieil ¢popMylibl OpraHMYEcKO MOJEKYJIbl,
UCXOJsl U3 3JIEMEHTHOr 0 cocTana (B %)

3ansartue

Ne 18 I13 Ne 6 «HoMeHKaTypa OpraHM4eCcKuX COCAMHEHUI»

OK 01
IIK 2.3

Tema 4.2. CsoiicTBa

OPTraHUYECKAX
COEINHEHUN

OcHoBHOE coepxkaHue

12

Teopernueckoe o0yueHue

OU3MKO-XMMHUYECKME  CBOWMCTBA  OPraHMYECKUX  COCIMHEHUM  OTHEJNbHBIX  KJIACCOB

OK 01
OK 02
OK 04
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O/l. 12 Xumus

(ocobeHHOCTH KiaccH(PUKAIMM U HOMEHKJATYPHl BHYTPH KJacca; TOMOJOTHYECKHNA DPAI U
obmast ¢dopmyna; wu3oMmepus; (PU3NUYECKUE CBONCTBA, XHUMHUYECKHE CBOKMCTBA; CHOCOOBI
MOJTyYEHUS]):

Tema 4.2.1 CsoiicTBa
MpeaeabHbIX U
HETpeIeTbHbIX
YIJIEBOIOPOAOB

SansThe — TpeAeNbHBIC YTIEBOAOPOIbI (aJKaHbl M ITUKIIOAJKaHbl). ['OpeHrne MeTaHa Kak
N 19 OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBINIICHHOCTH U ObITY. CBOMCTBA
IIPUPOIHBIX YIIIEBOAOPOIOB, HAX0XKIEHUE B IPUPOIE U IIPUMEHEHME aJIKAaHOB;

— HempenenbHble (aJKEHbI, AaJIKWHBI W aJKaJueHbl) U apOMaTHYECKUE
yrieBonopoasl. ['opeHne anetuineHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOIO
IUIAMEHU JUISL CBAPKU U PE3KU METAIIIIOB

JlabopaTopHasi padora

Jlabopatopnas pabota “IIpeBparieHus: opraHUYECKUX BeIecTB pu HarpeBanuu'. [lomyuenue
JTWJIEHA U U3yYEHHE €0 CBOMCTB. MoenrpoBaHe MOJIEKYJ U XUMHAYECKUX ITPEBpALCHUI Ha
IIpUMepe 3TaHa, STUIICHA, alleTUJIeHa U Jp.

3;11’1;51@ JIP Ne 3 «IIpeBpaleHus OpraHM4eCKUX BEIIECTB IIPU HAIrPEBAHUI

Tema 4.2.2 CoiicTBa

Sanstne — KHCJIOPOJICOMIEpPIKAIe COSTUHEHUS (CTUPTHI U ()EHOIIBI, KAPOOHOBBIE KM CIOTHI

KHCIIOPO/ICOEPIKAIINX N2l 1 3(UpPBI, albIETUIbl U KETOHBI, )KUPBI, YIIIeBoabl). [IpakTnueckoe nmpuMeHeHue

COEIMHEHUU STUJIGHTJIMKONSA,  IMuepuHa,  ¢eHona. [lpumenenue  dopmanbreruaa,
areTalbIeTuaa, YKCYCHOM KHCIOTHL. MpblIa KaK COJIM BBICIIUX KapOOHOBBIX
KUCIOT. Mormye CBOMCTBA MbLJa.

Tema 4.2.3 SansiTie — a30TCoJepKaliMe COCAUHEHUs (aMHUHBI W aMHUHOKHCIOTHI, OCIKH).

Azorcoaepxalnue Ne22 BricokoMonekysipHble  CO€AMHEHHs]  (CHUHTETHYEeCKHME M OWOJIOTMYecKH -

CO€JTMHECHUS aKTUBHBIE). MOHOMEp, TOJIMMEp, CTPYKTYpHOE 3BeHO. [lonmumepusanus >TuieHa

KaK OCHOBHOC HAITPABJICHUEC €I'0 MU CIIO0JIb30BaHU .
I'eneTndeckas CBS3b MCKAY KiIaCCaMH OPraHn4CCKuX COCIUHCHUIM

IlpakTHYecKHe 3aHATHS

CBolicTBa OPraHMYECKUX COCAMHEHUH OTIAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXKIYHApPOIHAS
HOMEHKJIATypa, XHUMHYECKHE CBOWCTBA, CIOCOOBI IOJY4YEHHUsI): MpeAeibHbie (aTKaHbl M
[UKJIOAJIKaHbI), HENpeaebHble (aJKeHbl, aJKUHbI M aJKaJUeHbl) M apOMAaTHYECKHE
YTIEBOJOPO/IbI, CHUPTHI M (PeHOINBI, KapOOHOBBIE KHCIOTHI U d(PHUPHI, abJIETHIbl U KETOHHI,
aMUHBI U aMUHOKHUCIOTHI, BBICOKOMOJEKYJSIPHbIE COEQUHEHHUS. 3aJaHusi Ha COCTaBIIEHUE
YPaBHCHHI XWMHUYECKHX PEAKIHMA C y4aCTHEM OPraHWYEeCKHX BEIIECTB HAa OCHOBAHHMHM HX
COCTaBa M CTPOCHUSI.

IK 2.3
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PaGouas mporpamMmma yaeOHON AUCIUTUTMHBI

cTp. 16 u3 22
O/l. 12 Xumus

CocraBneHue cxeM peakiuil (B TOM 4YHCIIEe MO MPEIJIOKEHHBIM IeMOoYKaM IpeBpalieHuil),
XapaKTepU3yIOIIMX XUMHYECKHE CBOMCTBA OpraHMYECKUX COEIMHEHUM OTAENIbHBIX KJIACCOB,
crocoObl MX TOJY4YeHHS U Ha3BaHUE OPraHMYECKHX COCIUHEHHH 10 TpUBHUAJIBHOW WM
MEXAYHAPOJIHON CUCTEMAaTUYECKON HOMEHKJIATYypE.

Pemenue npakTuKo-OpHMEeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKHUX
COEAMHEHMN OT/IEIbHBIX KJIACCOB

33‘:}";;‘3 I13 Ne 7 «CocrtaBiieHHE CXEM pPEeaKnid MPEeAebHBIX U HETPEIeTbHBIX 2
YTJIEBOAOPOIOB)
samitne | 113 No 8 «Peruenue 1 - i 2
No 24 PaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI»
Tema 4.3. OcHOBHOE coiep:KaHHe 6 OK 01
U nenTiduKanys TeopeTnyeckoe odydeHne 4 OK 02
OpraHUYECKUX OK 04
BEIIECTB, UX 3HAUCHUE IIK 2.3
Y IPUMCHEHHE B
OBITOBOI 1
MIPOU3BOJICTBEHH OM
JesITeTbHOCTU
YeJIoBeKa
Tema 4.3.1 SansTe buooprannueckue coequnenus. [Ipumenenne nu 6uogorudeckas poJib yriaeBoioB. 2
Wnentu puxarms Ne25 OxkucrieHue yrieBOJOB — HMCTOYHUK DHEPruU KUBBIX Opranu3zMoB. OO0nacTtu
OpraHUYeCcKUuX MpPUMEHEHUsT aMUHOKHUCIOT. IlpeBpamieHuss OelKOB MHIIM B OpraHU3Me.
BELIECTB buonornueckue ¢ynknuu OenkoB. buonornyeckne GyHKIUM SKUpOB. Ponb
OpPraHu4ecKoi XUMUHU B PEIICHUH MPoOJIeM MUILEBOil 0e30MacHOCTH

Tema 4.3.2 Sanstne Ponp  opranmveckoii XUMHUM B pEUICHMHM MNPOOJEM  DHEPreTUYecKOu 2
3Ha4yeHue U Ne 26 0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3aHUH HOBBIX MaTEpPHAJOB, HOBBIX
MPUMEHEHUE HMCTOYHUKOB DHEPruM (ajJbTePHATUBHBIE MCTOYHUKH OHHeprun). OmacHOCTbH
OpPraHUYECKUX BO3JICHCTBHS HA KUBBIE OPTaHU3Mbl OPraHUYECKUX BEIIECTB OTIEIbHBIX KIaCCOB
BEIIECTB B OBITOBOM U (yrmeBomopoasl,  COHUPTHL, (EHONBI, XJOPOPraHWYECKHE  IPOU3BOIHBIE,
MIPOM3BO/ICTBEHHOU anbJIeruabl U Ap.), CMBICI MOKA3aTels MPEAEIbHO AOIMYCTUMON KOHIIEHTpaluU
JesITeIbHOCTU
ICIIOBCKA JlaGopaTopHble 3aHATHSA 4
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JIabopaTtopHas padora: “MaeHTudukamnmst opraHn4eckuX COeTUHEHUI OTAEIbHBIX KJIaCCOB™
Nnentndukanus opraHnuecKuX COSAMHEHHN OTIEIbHBIX KJIACCOB (Ha MPUMEpE ajbJACTHUIOB,
Kpaxmaja, YKCYCHOM KHCJOTbI, O€JTKOB U T.II.) C MCIOJIb30BaHUEM HX (PU3UKO-XUMHYECKUX
CBOWCTB M XapaKTEpHBIX Ka4eCTBEHHBIX peakiuil. J[eHaTyparus Oenka Tpu HarpeBaHUH.
[BetHbie peakuuu OenKOB. BO3HMKHOBEHHE AHAIUTHUUYECKOTO CHUTHAJIA C TOYKH 3pPEHUS
XUMHUYECKUX TPOLIECCOB TMPH NPOTEKAaHWM KAYECTBEHHOW pEakluu, TMO3BOJISIOIIECH
UIEeHTU(UIIMPOBATH PEIJIOKEHHBIE OPraHMYECKHE BEIIECTBA

33‘?’1;4@ JIP Ne 4 «Mpentudukanus MNpeaenbHbIX W HENpeNeIbHBIX OpraHU4YeCcKHX
o o
COCMHEHUI»

KonrpoabHas
padora 3

3ansaTre
Ne 28 CtpyKTypa u CBOMCTBAa OPraHUYECKUX BEIIECTB

Pasznen 5.

Kunernyeckue W TepMOJMHAMHMYECKHE 3aKOHOMEPHOCTH TMNPOTEKAHUS XHUMHYECKHX
peaxkin i

Tema 5.1 Ckopoctb

OcHOBHOE co/iep:KaHNe

SN

XUMUYECKUX PEAKIIHI.

Teopernueckoe odyueHue

N

XUMHAYECKOE
paBHOBECHE

Sanstne CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (DAKTOPOB: TPUPOIBI
N 29 pearupyrommx BEIIeCTB, KOHIEHTPALUN PEarupyrouX BEIIeCTB, TEMIIEPATy bl
U TUIOIIAAM PEaKIUOHHON TMOBEpXHOCTH. TemyoBble 3(PPEeKTsl XUMHUYECKUX
peakuuii. DK30- W DJHIOTEpMUYECKHE, peakuuu. OOPaTUMOCTb peaKIHi.
XUMHUYECKOe PaBHOBECHE U €r0 CMEIEHHUE MO/ IEHCTBUEM Pa3InYHbIX (GaKTOPOB
(KOHIIGHTpAIUsl PEareHTOB MM IPOIYKTOB PEAKIMH, JABICHHE, TEMIIepaTypa)
JUIL CO3JaHMS ONTHUMAJBHBIX YCIOBUH IPOTEKAHUS XUMHUYECKHX IPOILIECCOB.
[Tpunuun Jlellatense.

IlpakTHYecKHe 3aHATHS

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHM Ha aHanu3 (AKTOPOB, BIUAIOMIMX Ha
W3MEHEHHE CKOPOCTM XUMHYECKOM peakiud, B T.4. C [O3UMUUM 3KOJIOTMYECKH
1[eJIECO00PAa3HOr0 TOBEIEHHS B ObITY M TPYIOBOM AESITEILHOCTU B LEISIX COXPAaHEHHUS! CBOETO
37I0pPOBbS U OKPYXAIOILEH NPUPOIHON CPEbI.

Penienne npakTHKO-OpPUEHTUPOBAHHBIX 3aJ1aHUK HAa mpuMeHeHue npuHiuna Jle-Illarense nms
HaX0XKJICHUs HAIPABIICHUS CMEIICHUSI PABHOBECHS XUMUYECKON PEaKINN U aHan3 (GaKkTOpOB,
BJIMSIIOIMX HA CMEIIEHNE XUMUYECKOTrO0 PaBHOBECHS

3ansTHE
Ne 30 I13 Ne 9 «Pemenne 3a1a4 Ha XUMUYECKOE PABHOBECHE

OK 01
OK 02
K 2.3
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Pasznea 6.

PacTBOpHI

Tema 6.1.
[TonsaTHe o pactBOpax

OcHoBHOE coepxkaHue

N

Teopernyeckoe odyueHue

SansTre PactBopenne kak (¢usmko-xumuueckuii - mporecc. PactBopel.  CrocoOw
Ne 3l IIPUTOTOBJICHUST pacTBOpoB. PacTtBOpuMOCT. MaccoBas 10JII pacTBOPEHHOIO
BeniectBa. CMBICH TOKas3aTess MPENeNbHO JONMYCTHUMOM KOHLIEHTPALlMM MU €ro
HCIOJIb30BAaHUE B OL[EHKE IKOJIOTNYECKON O€30MacHOCTH.

[TpaBuia SKOJIOrMYECKH I1€1eCO00pa3HOro MOBEJEHHs B OBITY M TpPYyAOBOH
JESATEIbHOCTH B LEJIAX COXPAHEHUs CBOEr0 370pOBbS M  OKpY)KaroIIeH
IIPUPOJHONM  CpElbl; OMNACHOCTb BO3ACHUCTBUSA HA JKMBBIE OPraHU3MBbI
OIIPECIICHHBIX BEUIECTB. PelleHne npakTuKko-

OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PACTBOPHI, UCIOJIb3yeMbI€ B OBITOBON
Y IPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07
K 2.3

Tema 6.2.
Hccnenosanue
CBOMCTB PacCTBOPOB

OcHOBHOE cO/lep:KaHne

JlabopaTopHble 3aHATHS

JlabopaTopHas pabora «IIpurotoBieHne pacTBOPOBY.

[IpuroroBieHne pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHILIEHTpaluu (C MPaKTUKO-
OPHCHTUPOBAHHBIMHU BOHpOC&MI/I) H OIIPCACICHUC CPCAbI BOOHBIX PaACTBOPOB.

Pemienue 3a/1a4 Ha MPUTOTOBJICHHE PACTBOPOB

3;}:";;6 JIP Ne 5 «I1puroTOBIICHHE PACTBOPOBY

OK 01
OK 02
OK 04
IK 2.3

IpodeccHnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Coaep KaHne MPUKJIATHOTO MOIYJIs)

Pa3gea 7.

Xumus B ObITY M IPOU3BOJACTBEHHON /1eSITEJILHOCTH YeJI0BeKa

Xumus B ObITY U
IIPOM3BO/ICTBEHHOU
JeSITEIbHOCTU
YeJIoBeKa

OcHoOBHOE co/iep:KaHNe

(o3}

Teoperuueckoe od0yueHue

ausTue Hogelire nocTuXeHUS XUMUYECKOM HAyKW U XUMHUYECKON TeXHoJioruu. Poib

Ne 33 XHMHU B  OOCCIICYCHHHM OKOJOTHYECKOH, DSHEPreTHYECKOM W  IHUIICBOM
0e30MacHOCTH, pa3BUTUU MeAWIUHEL. [IpaBuia moucka U aHaaM3a XUMHYECKOU
uHpoOpMaMU M3 PaA3IMYHBIX MCTOYHHUKOB (HayyHas U y4yeOHO-Hay4dHas
JTUTEpATypa, CPEACTBa MacCOBOI nHpopMannu, cetb IHTepHET)

IIpakTHyecKue 3aHATHSA

ITouck m aHamM3 KeCOB O MPUMEHEHUM XMMHYECKUX BEHIECTB M TEXHOJIOTUH C YYETOM
Oynymeld mnpoPeCcCHOHANLHON JACATEIBHOCTH 110 TEeMaM: BaXHEUIINE CTPOUTEIbHBIC

OK 01
OK 02
OK 04
OK 07
K 2.3
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MaTepHuaibl, KOHCTPYKIIMOHHbIE MaTepualibl, KpacKH, CTEKJIO, KepaMHKa, MaTepualibl s
ANIEKTPOHUKH, HAHOMATepUabl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKH SHEPTrUU, OPraHUYECKUue U
MUHepaJibHble y100peHus, TeKapCTBEHHbIE BEIIECTBA, OBITOBASI XUMMUSI.

3amuTa: IlpencraBieHue pe3yiabTaToB pelieHHs KelWcoB B (QopMe MUHHU-AOKIAAa C

Mpe3eHTaluen
3ansATue ITO3 Ne 1 «IIpuMeHeHe XUMIYECKHX BEIECTB U TEXHOJIOTHH B MPOodeccHoHaTbHON
Ne 34 TIeSITEIbHOCTH
32;?;? ¢ ITO3 Ne 2 «3amuTa MUHUA-IOKIJIAJOB C IPE3CHTALUEN »
3auHsTue n
Ne 36 POMEIKYTOYHAA aTTECTAUA 110 JTUCHUILIUHE (3aqu)

Bcero
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3. YCJIOBUSA PEAJIMBALIMUA TPOI'PAMMBI IMCHUITIJIMHBI

3.1. TpeOoBaHusi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHYECKOMY
oldecrneyeHUIO

Jns peanuzarnuu yd4eOHOW NUCHIMIUIMHBI UMEETCa ydeOHast jJabopaTtopus
«XHAMUAN»

VYueOnas naboparopusi oOecredyuBaeT MPOBEACHUE J1a00PaTOPHBIX
3aHSTHI MPEyCMOTPEHHBIX TPOrPaMMO YU€OHOM TUCIIUIUINHEI.
VYueOHas naboparopusi XMMHM OCHAIICHA!

- paboyee MeCTO MpenoiaBareis - TEPMOMETPBI PTYTHBIE U KUJIKOCTHBIE

- pabodee MECTO CTY/ICHTOB - BEChl AHAIUTUYECKHUE

- 1a0opaTopHbIe MKA(PBI U CTOJIBI - BECBI DJIEKTPOHHBIE

- MydenbHas rneyb - XUMHYECKas Mocyaa

- CYIIWJIbHBIN TITKad - XUMHUYECKHE PEAKTUBBI

- IUTUTKA DJICKTPUYECKAs - rabmumna JI.1. Menpaeneesa

- npubop Tepuepa - Ta0JIMIIa PACTBOPUMOCTHU KUCJIOT COJEH U
- HeHTpudyra pydaHas OCHOBAHUU

- pedpakToMeTp - BJIEKTPOXUMUYECKUH PsiJ] HAIPSKEHUM

[lepeunciennoe 00OpyIOBaHME M TEXHUYECKUE CPEACTBA OOY4YECHHS
o0ecreurBaoT MPOBEJEHNE BCEX BUIOB JaO0OPATOPHBIX PabOT MPEenyCMOTPEHHBIX
nporpaMMoi yaeOHOM AMCLUIUIAHBI.

3.2. UudopmanmonHoe odecnevyeHre peajn3aiuu nNporpaMmmbl

3.2.1. OcHOBHBIE MEYATHBLIE U3AHUSA

1. Tabpuensn, O. C. Xumus. 10 kmacc : yuebnuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. Cnankos. - Mocksa : M3narensctBo "[Ipocemenue”, 2022 -
128 c.

2. T'abpuensn, O. C. Xumus. 11 knacc : yueOnuk / O. C.I'abpuensu, W. T'.

Octpoymos, C. A. Crnagkos. - Mocksa :M3narensctBo "[Ipocsemenue”, 2022 -
127 c.
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3.2.2. JlonoJTHUTEIbHbIE€ HCTOYHUKH

Xumus JIIA HpO(l)GCCI/Iﬁ u CHGHH&HBHOCTGﬁ CCTCCTBCHHO-HAYYHOI'O

npocuns / ['adbpuensn O.C. — M.: U1 Akanemus, 2019. — 400 c.

Epoxun 0. M. Xumus: 3agaun u ynpaxxkHeHus: yue0. mocodue st CTy/I.

yupexaeHuit cpes. nmpod. oopazoBanus. — M., 2015

Epoxun F0.M. CO0pHUK TECTOBBIX 3a/IaHUM 110 XUMUU: y4eO. mocooue s

cTyn. YupexaeHuu cpen. nmpod. oopazoBanus. — M., 2015

Epoxun FO.M., KoBaneBa N.b. Xumus myist mpodeccuii u crieruaabHOCTEH

TEXHUYECKOT0 MPOQHMIIsL. DIICKTPOHHBIN YIeOHO-METOAMYECKUN KOMIUICKC. —
l-e m31., 2015.

HHTEPHET-pecypcChl

o O AWM PR

O 00

. https://znanium.com/catalog/document?id=421876#bib

https://znanium.com/catalog/document?id=421886#bib

. www. pvg. mk. ru (omumnuana «Ilokopu BopoObseBbI TOpBI»).
.www. hemi. wallst. ru (OOpa3zoBareiabHbIi CalT JJIsI IIKOJIBHUKOB

«XUMUNY).

. www. alhimikov. net (OOpa3zoBaTenbHbII CAUT 1715 IIKOJIBHUKOB).
. www. chem. msu. su (QnekTponHast OMOIMOTEKA O XUMHUM ).
. Www. enauki. ru (MHTEpHeT-u3gaHue Il yuuTened «EcrecTBeHHBIC

HAYKN»).

. www. lseptember. ru (MmeToguueckas razera «IlepBoe ceHTAOPs»).
. www. hvsh. ru (xypHan «XuMuUs B MIKOJE»).



https://znanium.com/catalog/document?id=421876#bib
https://znanium.com/catalog/document?id=421886#bib
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cTp. 22 u3 22

5. KoHTpob M o11eHKA pe3y/ibTaTOB OCBOEHMS
001eo0pa3oBaTe/IbHOM JTUCUMILIMHBI

KoHTposb 1 olieHKa pe3ysIbTaTOB 0CBOCHUS 00111€00pa30BaTEIbHOM
JTUCITUTIIMHBI PACKPBIBAIOTCS Yepe3 NUCIHUILUIMHAPHBIC pe3yIbTaThl, HAPABICHHBIC
Ha hopMUpOBaHUE OOITUX U MPOPECCUOHATILHBIX KOMIIETEHITUH 10 pa3iesiaM U
TEMaM CoZepKaHus yaeOHOr0 MaTepHara.

Kon 1 HaumenoBanue
(hopMHUpYEeMBIX KOMITETECHIIUH

Paspen/Tema

Tun oUeHOYHBIX MEPONPUATHIT

OK 01. Beibupats cnoco0sl
pelieHus 3aaad
npodeccroHanbHON
JeSITeIIbHOCTH TPUMEHHUTEIIEHO
K pa3IM4HBIM KOHTEKCTaM

P1,Temal.l, 1.2

P2, Temsr 2.1,2.2
P3, Temrr3.1,3.2,3.3
P4, Tems14.1,4.2,4.3
P 5, Temsl 5.1

P 6, Temr1 6.1, 6.2

Huarnoctuueckas  pabora.  KonTpompHas
pabora. CamooleHka ¥  B3aMMOOIICHKA.
IIpezeHranysi MUHUIIPOCKTOB. YCTHBIA U

IMUCBMEHHBIN OIpoc. Pe3ylbTarhl BITOIHEHUS
yueOHbIX 3amanuid. [Ipakruueckue pabOTHI
[IpomexyTouHast arTtecTauusi (BBIIOJIHEHUE
9K3aMEHAIMOHHBIX 3aJaHUH )

OK 02. Ucnone3oBarhb
COBPEMEHHBIE CPEJICTBA ITOKCKA,
aHaJM3a ¥ MHTePIpeTaIN
nHpOPMAIIUHU U
WH(OPMAIMOHHBIC TEXHOJIOTUH
JUIS BBITIOJTHEHUS 33129
npodeccuoHaNEHON
JeSITeIIEHOCTH

P1, Tema 1.2

P 3, Temsr 3.1, 3.2, 3.3,
IT-o/c

P4, Tems14.1,4.2,4.3

IT-o/c

P 5, Tems! 5.1, IT-o/c

P 6, Tems1 6.1, 6.2, T1-

o/c

Huarnoctuyeckass — pabora.  KoHrponbHas
pabora. CamooLeHKa U  B3aUMOOLICHKA.
IIpezeHranyss MUHUIIPOCKTOB. YCTHBIA U

MMUCBMEHHBIN OIpoc. Pe3ynbTarhl BHITOIHEHUS
yueOHbIX 3amanuid. [Ipakruueckue pabOTHI
[IpomexyTrouHast arrtectauusi (BBIIOJIHEHHE
9K3aMEHAIMOHHBIX 3aJIaHNH )

OK 04. D¢ddekruBHO P 2, Temnr 2.2 HuarHoctuueckas  pabora.  KonTposbHas

B3auMoeicTBoBaTh u padorars | P 3, Temsr 3.3 pabora. CamMoolmeHKa H  B3aUMOOLICHKA.

B KOJUIEKTUBE ¥ KOMaH/Ie P4, Tems1 4.2, 4.3 IIpeseHranmss MUHUIPOEKTOB. YCTHBI U

P 6, Temsr 6.2 MMHCBMEHHBIN ONpoC. Pe3ynbTaThl BBIOIHEHUS

yueOHbIX 3anmanuid. [Ipaktudeckue pabOTHI
[IpomexyToynasi arrecranys (BBIIOIHEHHE
9K3aMEHALMOHHBIX 3aJIaHNH )

OK 07. ConeiicTBoBaTh P 6, Tems1 6.1 HuarHoctnueckas  pabora.  KoHTponbHas

COXpaHEHHUIO Opr)KElIOH.ICfI pa60Ta. CaMOOI_IeHKa u B3aMMOOILICHKA.

CpeIbl, PECYpCoCcOEpeIKEHHIO, HPCSGHTaI_II/IzI MUHHUIIPOEKTOB. YCTHBIA H

IDEMCHATS SHAHHA 06 MHCHMEHHBIH Ompoc. PesynbTarhl BRITOTHEHUS
yueOHbIX 3anmanuid. [Ipaktudeckue pabOTHI

H3MEHCHWH KIMaTa, [Ipomexxyrounas artectaiys (BBITOTHEHHE

TPUHIHITBT GEPENKTTHBOrO 9K3aMEHAI[MOHHBIX 33JIaHHIA )

MPOU3BOJICTBA, Y3P(HEKTUBHO

JIEIICTBOBATh B UpPE3BbIUANHBIX

CUTYaIHsIX

INIK 2.1. Anamsuposars | II-o/c Huarnoctuyeckass — pabora.  KoHTposibHas

HOXKAPHYIO OMACHOCTb pabora. CamMoolleHKa ¥  B3aUMOOIICHKA.

06bEKTOB. IIpeseHTranmss MUHUOPOEKTOB. YCTHBIA U

MUCbMEHHBIN ONpPOC. Pe3ynbTarhl BHITOIHEHUS
yueOHbIX 3anmanuid. [IpakTudeckue pabOTHI
[TpoMesxyTounast arrectranusi (BBITOJHEHUE
9K3aMEHALMOHHBIX 3aJIaHHH )




OI'BIIOY JIuT3K

Pabouyas mporpamma y4eOHOM TUCIUTUIAHBI
OJ1. 12 Xumus

cTp. 23 u3 22
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