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1. O6mas xapakTepucTuKa padoyeii nporpaMMbl 0011e00pa30BaTeJIbHOI AUCHUILINHBI
«Xumus»

1.1. MecTo 1MCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl

OO6meobpa3oBarenbHas TUCHHUILIMHA «XHUMUS» HU3YydaeTcsi B 00IIe0o0pa30BaTEIbHOM LIUKJIIE
yuebHoro miuana oOpa3oBaTelibHONM Mporpammbl o npodeccun 23.01.17 Mactep mo peMoHTy U
00CITy’)KHUBaHUIO aBTOMOOWIIEH Ha 6a3e OCHOBHOIO 00LIero 0Opa3oBaHMA C MOJYYCHHEM CPEIHETO
obmero oopazoanus (COO).

[IpuknagHoii MOIynb BKJIOYAeT pazaen 8 «XuMusi B OBITY M NMPOU3BOJCTBEHHON
JESTEIbHOCTH YeJIOBEeKa», KOTOPBIM peanu3yercs JUisl BceX mpodeccuii/crennaibHOCTel MeTOI0M
pelleHus: KeHCOB, CBA3AHHBIX C AKOJIOIMYECKO 0e30MacHOCThIO U OLIEHKOM MOCIEICTBUI OBITOBOM
U TIPOM3BOJICTBCHHOHN JEATEIHHOCTH, COOTBETCTBYIOMICH OTpacisiM Oyaymieid mpodeccHnoHaTbLHOMI
JESATETbHOCTH O0yUYarOIIUXCA.

1.2. I_Ie.]'II/I U IINIAHUPYEMBIE PE3YJIbTATbl OCBOCHUSA TUCHUIIIMHBI

1.2.1. lleau u 3a7a49M TUCHUAILIHHBI
Copepxanre TPOrpaMMBI  00IIE00pa30BATEIILHON UCIUIUIMHBI «XUMUS» HAIpPaBICHO Ha

JOCTUKEHHE CICNYIOIIMNX LeJei:

- dbopMUpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBIAOIIEH
GCTCCTBCHHO-HaquOfI KapTHUHBI Mmmupa, B OCHOBC KOTOpOﬁ JIeXKar KIIXOUEBBIC IIOHATHA,
q)YHHaMCHTaJII)HI)Ie 3aKOHBI W TCOPUHU XHMHUH, OCBOCHHUC A3bIKA HAYKH, YCBOCHHUC W INOHHMMAHUC
CYUIHOCTH JOCTYIHBIX 000OIIEHNH MHPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHHE C HCTOPHEH HX
Pa3BUTHA U CTAHOBJICHUS,

- (I)OpMI/IpOBaHI/Ie " Pa3sBUTUC Hpe,[[CTaBJ'IeHI/Iﬁ O HAYYHBIX MCETOJAX IO3HAHUA BCHICCTB U
XUMHUYCCKUX peaKuHﬁ, HCO6XO)II/IM]':>IX JJIA HpI/IO6peTeHI/ISI yMeHI/Iﬁ OPHUCHTHPOBATHCA B MUPC BCUICCTB U
XHUMHUYCCKUX $IBJ'I€HI/II\/'I, HMEIOIUX MCECTO B ITPHUPOIC, B HpaKTI/ILIGCKOI\/'I n HOBCGILHCBHOfI KHN3HH,

- Pa3sBUTHC YMGHI/Iﬁ H CII0COOOB JACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO)leHI/IeM u
OOBSICHEHHEM XHUMHUYECKOTO 9KCIICPUMCHTA, CO6J'II-O,Z[€HI/ICM IpaBUJI 0e30ImacHOro O6paIlIeHI/I$I C
BCIICCTBAMMU.

3agaum AMCUMILIMHBI:

1) chopMUpOBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IPOILIECCOB U
SBIIGHUW B OKpY’KalOIeH cpelie, a TakKe UX CBS3b C IEIOCTHON HAyYHOW KapTUHON MUpa U JAPYTUMH
€CTECTBCHHBIMU HaYKaMU;

2) Pa3sBUTb YMCHHA COCTABJIATH (I)OpMy'J'IBI HCOPTaHNYCCKUX U OPraHUYCCKHUX BCHICCTB,
YpaBHCHHUA XUMUUYCCKHUX peaxunﬁ, OOBSICHATh HUX CMBICJI, UHTCPIPCTUPOBATL PE3YJIbTAThl XUMHUYCCKUX
OKCIICPUMCHTOB,

3) c(OpMHPOBATh HABBIKM TMPOBEICHHS MPOCTEHININX XUMHUYECKUX SKCIEPHUMEHTATbHBIX
UCCIIIOBAaHUI C COOJIFOJIGHUEM TpaBWJI OE30MacHOro OOpallieHHsl ¢ BEIIECTBAMH W J1a0OpPaTOPHBIM
000pynOBaHUEM;



4) Pa3BUTh YMEHUS HAXOJHUTh, AaHATU3HPOBATH U UCIIOJIb30BaTh HH(OPMAIMIO XUMUYECKOTO
XapakTepa U3 pa3lnYHbIX WH(GOPMAIMOHHBIX HWCTOYHMKOB, BKIIOYAs Y4EOHYIO JHUTEpaTypy, HaydHbIE
nyOJIMKAalUU ¥ UHTEPHET-PECYPCHI;

5) chopMUPOBAaTh YMEHHUS TPOTHO3HPOBATH TOCIEJICTBUS CBOCH JCSITENLHOCTH U
XUMHYECKUX TMPHUPOJIHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX TMIPOIECCOB, VYUUTHIBAS BO3MOXKHBIE
3KOJIOTUYECKHUE U COLMATIbHBIE BO3JAECHCTBUS;

6) chopMUPOBaTh MOHUMAHNUE 3HAYUMOCTH JIOCTH)KCHUH XUMHUYECKON HAYKU M TEXHOJOTUI
IUISL Pa3BUTHS COLMAIBHOM M MMPOM3BOACTBEHHON Cep ¢ yMEHUEM NPUBOJUTH IPUMEPHI UX TPUMEHEHHS
B PAa3MUYHBIX cepax KU3HH.

1.2.2. Ilnanupyemble pe3y/jbTaThbl OCBOeHHsl 00I1e00pa30BaTEJbHONW JAUCHUILIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue oOuieoOpa3oBaTeabHas TUCUUIUINHA «XUMUS» UMEET Mpu (POPMUPOBAHUU U
pazButun OK 01; OK 02; OK 04; OK 07 u IIK, npencrabiennbix B akTyanusupoBanHbix @I'OC CIIO no
npodeccuu 23.01.17 Macrtep 1o peMOHTY U 00CITY)KMBaHHUIO aBTOMOOHJICH.



Koa n
HANMEHOBaHHe
(popmupyembIX
KOMIIEeTCHIHI

[InanupyeMble pe3y/bTAThl 0CBOCHHS THCIUIIUHDI

JAucuuniamHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTbEHOMI
IS TEITbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

OO0mue-
JInyHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXKATh B
4yacTu:
TPYAOBOr0 BOCTIMTAHUSA:
— TOTOBHOCTH K TPYydy, OCO3HAaHHE I[EHHOCTH
MacTepcTBa, TpyAoto0ue;
— TOTOBHOCTh K AKTHUBHOI JesITeNbHOCTU

TEXHOJIOTHYECKOW U COIMAJIbHOM HampaBlIeHHOCTH,
CIIOCOOHOCThP ~ WMHULMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTS;

— WHTEepeC K pa3iumyHbiM chepam mpodecCHoHaATHHON

JIeSTeTLHOCTH.
MertanpeamMeTHbIe pe3yabTAThl J0JKHBI 0TPAKATD:
OBJageHue YHUBEPCAJIbHbIMHU yueOHBIMU

MO3HABATEJIbHLIMH JIeHCTBUSIMH:

a) 0a3oBble JIOTHYECKHE AeHCTBHS:

—  CaMOCTOSATENhHO (POPMYIUPOBATH U AKTYaTH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATb C}HHGCTBCHHBﬁi IMPpU3HAK nJIn
OCHOBAaHUA  OJ1d CpaBHCHUA, KH&CCH@HK&HHH 158
00001IeHHS;

—  OIpEeIeNsaTh Lenu JIeATEeTLHOCTH,
napaMeETpel 1 KPUTEPHUU UX JOCTUIKCHUA,

— BBIABIATH 3aKOHOMEPHOCTH H TIPOTHBOpPEYHs] B
paccMaTpruBaACMBIX ABJICHUAX,

— BHOCHUTHb KOPPEKTUBHI B JAESITENHHOCTH, OILICHHUBATH
COOTBETCTBHUE PE3YyJbTATOB IIEIISIM, OIICHUBATH PUCKH
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

— BIAJCTh HABBIKAMH Y4eOHO-HCCIIEOBATEIBCKON U
MIPOCKTHOW JICSITEIIBHOCTH, HAaBBIKAMH pa3peIICHUS

3aaaBaTb

JAucnunimHapHbie pe3yJbTaThl J0JKHbI OTPAXKATD:

IIP6 01. chopMUPOBAHHOCTH TPEACTABICHUN: O XUMHUYECCKOM
COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOM KAapTHHBI MHUpPa, pPOJHU
XUMHUHM B TO3HAHUM SIBJICHHUNA TPHPOIBI, B (HOPMHUPOBAHHUH
MBILIUIEHUST M KYJIbTYpbl JMYHOCTH, €€ (yHKIMOHAIHHOU
IPAaMOTHOCTH, HEOOXOIUMOM [IJIi pEHICHUS MPAKTHYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3J0POBBIO U MPUPOIHOMN CPEJIE;

IIP6 02. BiajgeHue CUCTEMOM XUMUUYECKUX 3HAHUM, KOTOpast
BKJIFOYAET:  OCHOBOINOJIAralolue  TMOHATHS  (XUMHUYECKHM
9JIEMEHT, aTOM, DJJIEKTpOHHAs 000j0YKa aroma, s-, p-, O-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJla, BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XWMHUECKas
CBS3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00beM, YriepoaHbIi
cKeneT, (YHKIMOHAIbHAS TpyIMa, pajuKal, HW30MEpHUs,
M30MEphI, TOMOJIOTHYECKUN psiJl, TOMOJIOTH, YTIJIIEBOJOPOIbI,
KHUCJIOPOJI- M a30TCOJEpKAIlUe COCTUHEHUS, OMOJOTHUYECKH
aKTUBHBIE BelecTBa (YTJIEBOIBI, KHUPbI, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIAPHBIC
COEIMHEHMS, KPUCTAJUIMYECKAsl PElIeTKa, THUIbl XUMHUYECKUX
peakuuii (OKUCTHTENbHO-BOCCTAHOBUTEIBHEIC, 9K30-HU
SHAOTEPMHUYECKHE, pPEaKIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, BJIEKTPOJIUTHYECKAS
JUCCOIMAIs,  OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEAKIMU, XMUMHYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (T€OpHs XMUMHYECKOTO CTPOEHHUS OpPraHU4YEeCKUX
BemiectB  A.M. ByriepoBa, Teopus AIEKTPOIUTUYECKON
qyccouranuu, nepuoanueckuii 3akod .M. MenneneeBa, 3aKkoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK
XUMHH, (PAKTOJIOTUYECKHE CBEICHUS O CBONCTBaX, COCTaBe,
MOJYy4YeHUH U 0O€30MacHOM  HWCIOJb30BAaHUU  BAKHECUIIINX

6




npo0Jem;

BBISIBIISAITh  TPUYMHHO-CIICJICTBEHHBIC  CBS3M U
aKTyaJIM3MpOBaTh 3aJlady, BBIIBUTATh THUIIOTE3y €€
pelIeHHs, HaXOAUTh apryMEHTBI Il JOKa3aTelbCTBa
CBOMX YTBEpXKICHHWH, 3aqaBaTh MapameTphl W
KPUTEPHH PEUICHUS;

AHATM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHS 33]a4H
PE3yIIbTaTHI, KPUTUYECKH OIICHUBATh ux
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

yYMETh TIEPEHOCUTh 3HAHHS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH.

HEOPraHUYECKUX M OpraHMYeCKHX BeUIeCTB B OBITY U
MPAKTUYECKOH JeSITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMHpPOBAaHHOCTH YMEHUH BBISBIISATH XapaKTEpHBIC
OpU3HAKW ¥ B3aUMOCBSI3b W3YYEHHBIX MOHSTHHA, NPUMEHATH
COOTBETCTBYIOIIME TMOHSATHUS TP ONUCAHUU CTPOCHUS W
CBOMCTB HEOPraHMYECKHX M OPraHMYeCKHX BEIIeCTB U HX
MpEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HOHSTUSMH U MPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMUpOBAaHHOCT, YMEHHIl  HCIOJIB30BaTh
HAaMMEHOBAHMSI XUMHUYECKUX COCIMHEHUM MEXIYHAPOIHOTO
COI03a TEOPETUYECKON U MPHUKIATHON XMUMHH U TpUBHUAIbHBIC
HA3BaHUs BXHEUIIUX BEIIECTB (ITHJICH, alleTUJICH, TIIUIEPHH,
¢denon, dopmanbaerui, yKkCycHash KUCIOTa, TIIUIUH, YrapHbINA
ra3, yrjieKuClblil ra3, aMMHakK, raiieHas W3BeCTb, HEralleHas
U3BECTh, MUTHEBAs COJa W JPYIHX), COCTaBIATH (OPMYIbI
HEOPraHUYECKNUX ¢ OPraHWYECKUX BEIIECTB, YPAaBHEHHS
XUMHUYECKHUX pPEeaKIHid, OOBSICHATh MX CMBICHT; MOATBEPKAAThH
XapaKTepHbIC XUMUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMUCSIMH YpaBHEHUN
XMMHYECKUX PEAKIIU;

IIP6 05. cdopMupoBaHHOCTH yMEHUH  YCTaHABIWBATH
MIPUHAJIC)KHOCTh W3YYCHHBIX HEOPTraHUYECKUX "
OpPraHMYECKUX BEIECTB K OMPEIEIECHHBIM KjaccaM U rpyIIaM
COCMHEHMH, XapaKTepu30BaTh HUX COCTaB W BaKHEHIIUE
CBOMCTBA;  OMNpENeNsITh  BHABl  XHMHUYECKHX  CBs3eHl
(koBaneHTHAsI, MOHHAS, METAJUTMYECKasi, BOJOPOJHAs), THUIIbI
KPUCTAINIMYECKUX PEIIETOK BEIIeCTB; KJIAcCU(UIIMPOBATH
XUMUYECKHUE PEAKIIHH;

IIP6 07. chopMUPOBAHHOCTH YMEHUN MPOBOJUTH PACUEThI 1O
XUMUYECKUM (OpMyJiaM M YPAaBHEHHSIM XUMHUYECKHUX PEaKIIHil
C HMCTOJb30BAaHUEM (PUINYECKUX BEIUYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, 0o0bema
(HOpManbpHbIE  YCIIOBUSI) Tra30B, KOJWYECTBA  BEILECTBA;
HCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHUE 3HAHUS Ul TPUHATHS
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peH_IeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyallHAX, CBA3AHHBIX C
BEIICCTBAMU U UX ITPUMCHCHHUECM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEpIIpETALNH
uHpOpMaLNU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeNIbHOCTH

qacTu:

JInyHOCTHBIE Ppe3yabTaThl [JOJKHBI OTpPaXKaTh B
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS],
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKM M  OOIIECTBEHHOM IPAKTUKH,
OCHOBaHHOTO Ha Janore KYJBTYD,

CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpILICHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS MEXKIY

JJFOAbMH U IIO3HAHHA MHUpaA.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OBJ1aieHne

YHUBepPCAJbHBIMH y4eOHbIMH

NMO3HABATEJIbHbIMHU JAeliCTBUAMM:
B) padora ¢ nHpopManmei:

BJIQ/IETh HABbIKAMHU TMOJY4YEHUS HMHQOpMALUH U3
UCTOYHMKOB  pa3HbIX  THIIOB,  CaMOCTOATEIBHO
OCYILIECTBIATh IIOUCK, aHAIW3, CUCTEMATHU3aLUI0 U
MHTEpIIpETalui0 MHPOPMALUU DPA3JIUYHBIX BUIOB U
(bopM npecTaBIeHUS;

co3/1aBaTh TEKCTHl B Pa3IMYHbIX (popmarax ¢ y4yeTom
Ha3Ha4YeHUs MHQPOpMAIMM M IIeJIEBON ayIUTOpHH,
BbIOMpasi ONTUMaNbHYIO (OpMYy NpEACTaBICHUS U
BU3yaJIN3al1H;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMalLlUK, €€ COOTBETCTBUE
MOPAJIBHO-ITUYECKUM HOpMaM;

JCTUTUMHOCTD
IIpaBOBbLIM nu

BIAJCTh HABBIKAMM pPACIO3HABAHMUS U  3alUTHI
uHpopMaluy, HUHPOPMAIMOHHOW  0€30MacHOCTH
JUYHOCTH.

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yabTaTbl U J0JIKHBI
0TPakKATH:

IIP6 06. BiaseHUME OCHOBHBIMM METOJaMU HAYYHOT'O TTO3HAHUS
BEILIECTB U XMMHUYECKHUX SIBJICHUU (HAONIOACHUE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTb YMEHUN MPOBOJUTH PacueThl MO
XUMHYECKUM (opMyliaM U YPaBHEHUSM XUMHUYECKUX pEaKIni
C HCIOJIh30BaHUEM (PU3NUYCCKUX BEIMYMH, XapaKTCPU3YIOIIIX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa
(HOpMallbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIONIb30BaTh CUCTEMHBIE XMMHUUYECKUE 3HAHUS Ui MPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. chopMUPOBAHHOCTL YMEHUW IUTAHUPOBATH U
BBIMOJHATh ~ XUMHUYECKUH  DKCHEpUMEHT  (TpeBpalieHus
OpPTraHWYECKUX BEIIECTB NPH HArPEBaHUH, MOJYYCHHE ITHIICHA

U H3YUYCHHUC Cro CBOﬁCTB, KauCeCTBCHHBIC pPCAKIIMU HA
AIbACTUABI, Kpaxmall, YKCYCHYIO KHCIOTY, ACHaTypaluusi
OCIKOB pu  Harp€BaHuWn, MNIBCTHBIC PpPCAKIUU 6CHKOB;

MIPOBOJUTh PEAKIMM HOHHOTO OOMEHa, ONpEeNeNsTh Cpeny
BOJHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cyibdar-,
KapOoOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHHS; pellaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMam "Metamnel" U
"Hemetamnbl") B COOTBETCTBUM C TPaBUJIAMH TEXHUKH
0e30macHOCTH  Tpu  OOpalleHMM C  BEIIeCTBAaMH U
71a00paTOPHBIM  O00OPY/ZOBAaHUEM; TPEJCTABIATh PE3yIbTAThI
XUMHYECKOTO DJKCIIepUMEeHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peaknuid W (HOpMyITHpOBaTH BBIBOJLI Ha
OCHOBE ITHX PE3YJIbTaTOB;

nP6 09. cdhopMupoBaHHOCTH YMEHHUS  aHAIU3UPOBATH
XUMHYECKYI0  HH(POpPMAIUIO, TMONIy4aeMyl H3  pa3HBIX
HWCTOYHHMKOB (CpencTB MaccoBor mHpopmarmu, ceth MuTEepHET
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U JIPYTHE).

OK 04. DddexTuBHO

JInyHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPaXKATh B

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yabTAaTbl U J0JIKHBI

B3aMMO/ICVICTBOBATh U | YACTH: 0TPAXKATH:
paboraTh B rPaKIAHCKOr0 BOCIIMTAHUSA: IIP6 08. cdopMUPOBAHHOCT, YMEHUH IUIAHUPOBATH U
KOJIJICKTHUBE U — TOTOBHOCTb BC€CTH COBMCCTHYHO JCATCIBHOCTHL B BBIIIOJIHATH XUMHUYECKUN OKCIICPUMCHT (HpeBpaH_IeHI/ISI
KOMaHze WHTEpecax rpakKIaHCKOTO OOIIeCTRa; OpPraHM4YeCKUX BCIICCTB IIPU HATPEBAHUH, MOJYYCHUE 3TUJICHA
— yM€HHE BSaHMOHCﬁCTBOBaTL C couydaabHbiMu | B H3YYCHHC CrO CBOﬁCTB, KaQuCCTBCHHBIC PpPCaKIIMK Ha
MHCTUTYTaMH B COOTBCTCTBHHU C HX (byHKuI/IﬂMI/I U | AIbACruAabl, Kpaxmall, YKCYCHYIO KHCIOTY, JACHaTypalus
Ha3HAYEHHEM. OCIIKOB MpPU HArpeBaHWU, IIBETHBIC PEAKIUU  OCIKOB;
MeTtanpeaMeTrHbie pe3yabTaThbl J0/KHBI 0TPAXKATH: NPOBOAUTL PEAKLUMU HOHHOrO OOMEHa, OINPENENATh Cpemy
OBJlajileHHe YHUBEPCAJbHBIMM KOMMYHHMKATHBHBbIMH | BOIHBIX PACTBOPOB, KAa4YCCTBCHHBIC pPCAKIMK Ha cynbdar-,
NeiiCTBUSIMU: KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; peIlaTh
6) COBMECTHAA JeATeJbHOCTD. OKCIICPUMCHTAJIBHBIC  3aJa4d [0 TEMaM "Metauisr" u
—  HOHUMATH " HCIIONIB30BATE IPEeUMYILECCTBA "HemeTamnbl") B COOTBETCTBUM C TPaBWJIAMH TEXHHUKH
KOMAHIHON ¥ NHINBHIYanbHOH paGoThI; 0e30macHOCTH  Tpu  OOpaleHuH C  BEHIeCTBAMU U
— [pUHMMATh eI  COBMECTHOH  HESTEIBHOCTH, 71a00paTOpHBIM 00OpYIOBaHUEM; IMPEACTABIATh PE3yIbTaThl
OpraHM30BBIBATH U KOOPAMHUPOBATH JEHCTBUS MO ee | XUMUHECKOTO OKCIEPUMEHTA B dbopme 3amucu ypaBHEHUU
JIOCTIKEHHIO: COCTaBIISITh IJI1aH neiicTauif, | COOTBETCTBYIOIUX PEAKIHH U (opmynMpoBaTh BBIBOIBI Ha
pacmpesiessiTh PO ¢ Y4eTOM MHEHHH ydacTHHKOB | OCHOBC STHX PE3YJIbTATOB.
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.
OBiaseHne  YHMBEPCAJBHBIMM  PeryJisiTUBHbIMHM
AefCTBUSMU:
r) NPpUHATHE ce0s M APYTHUX JIOJeH:
— TMPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX JIFOAECH MTPU
aHaJIN3€ PE3YNIbTATOB JEATEIHHOCTH;
— IIpU3HABaTh CBOE MPaBO U IPABO JAPYIUX JIOJIEH Ha
OIINOKH;
— pa3BHBaTh CIHOCOOHOCTh TOHMMAaTh MUP C TO3HUIIUH
JIPYTOro 4eI0BEKa.
OK 07. JIMYHOCTHBIE Ppe3yJbTAaThl JOJKHBI OTpaxarb B | JucuumiuHapHsbie (mpeaMeTHbIE) Pe3yJbTAThl U JIOJKHBI
ConeicTBoBaTh YacTu: OTPAXKATH:
COXPAHEHUIO IKO0JIOTHYECKOr0 BOCIIMTAHMSA: IIP6 01. chopMUPOBAHHOCTh TPEJCTABICHUN: O XUMUYECKOM
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OKpPY’Karowlen cpeisbl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00
U3MCHCHUH KJIMMaTa,

— Cc(pOpPMUPOBAHHOCTb  HKOJIOTMYECKON  KYJIBTYpHI,
MIOHUMAHUE BIIUSHUS  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COLHMAIBHOMN
cpenpl, OCO3HaHHWE  TIJIOOAIBHOTO  Xapakrepa

COCTABJISIFOLIEH E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIHU
XUMHUHM B T[O3HAHUM SIBJICHUW NPUPOIBI, B (OPMUPOBAHUU
MBILIUICHUS! W KYJAbTYPHl JIMYHOCTH, €€ (DYHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEeIIeHUs MPaKTUYECKUX

TIPUHIIUTIBI IKOJIOTHYECKUX MPOoOIIeMm; 3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
OEPEKIUBOTO — IUIAHUPOBAaHHWE U  OCYUICCTBJICHHE JICHCTBHI B 3I0pPOBBIO U IPUPOJIHON CPEJIL;
IMPOU3BOJCTBA, OKp}I)KaIOH_[Cﬁ cpele Ha OCHOBE 3HaHUA ejen IIPo6 10. C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ COGJHOIIaTB IpaBujia
3¢ pexTUBHO YCTOWUMBOTO PA3BUTHUS YEIOBEUECTBA; 9KOJIOTUYECKH I1eJIeCO00pa3HOro TOBEJAEHUS B OBITY |
JICKCTBOBAThH B — aKTHBHOE HEIpPHSTHE ICHCTBHilL, MpUHOCAIMX Bpex | TPYAOBOI IEATEIBHOCTH B LEISAX COXPAHCHHS CBOCTO 310POBBS
Ype3BbIUAMHBIX OKpYKaromIeil cpefie; U OKpYKaroUlell MpPUPOJHOM Cpelbl; YYUTHIBATH OMACHOCTH
CUTYaIHSIX —  yMeHue [[POTHO3HPOBATH HeGraronpusTHple | BO3ACHCTBHS Ha JKHBbIC OPraHM3MBI ONPE/ICICHHBIX BEIIECTB,
SKOJIOTHYECKHE  IOCIEACTBASL  NPEANpUHMMAeMprx | TOHAMAs  CMBICT  TOKa3aTels MpeNeibHOH  0MyCTHMOH
JICUCTBUMN, MPEIOTBPAILATH UX. KOHIICHTPAIIUH.
MeTanpeamMeTHblie pe3yabTaThl J0/KHbI OTPAKATh:
Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU
MO3HABATEJbHBIMHY JeHCTBUSIMM:
B) padora ¢ nHpopManmei:
— UCIOJNIB30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHU3aIMOHHBIX 3a/1a4 c COOTI0ICHIEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypCOCOEpEeKEeHMs,  NPABOBBIX U
THYECKUX HOPM, HOPM nH(OPMALIMOHHOU
0e30ITacHOCTH.
MK 3.5. - yMEHHEe T[PUMEHSATh T[ONXYYCHHbIE 3HaHUS U | -COPMUPOBATH yMEHUs pacKpbIBaTh cojiepXaHue
TTpOH3BOMHTH OOBSACHEHHS  XHMHUYECKHX vSIBJ'IGHI/IfI, MPOIIECCOB, | OCHOBOIOIATAIOIINX XUMHUYECKUX TCOPHH;
PEMOHT H OKPacKy BOSHHKAIOIIMX B MPAKTHYECKOH JEATENLHOCTH M s -cpopMHUpOBaT, YMEHHSI PACKPHIBATH OCHOBOIOJATAIOIINE
ABTOMOGIITEHEIX npuHATUS YPPEKTUBHBIX PEIICHUI; XUMUYECKHUE 3aKOHBI, TPAHUIIBI UX TPUMEHUMOCTH,
Ky30BOB - yMeHHe N0ObIBaTh W HCIOJNH30BaTh WHGOPMAIUIO B | -MHTEPIPETUPOBATh  OTHUYECKHE  ACHEKThl  COBPEMEHHBIX
chepe npodeccroHaTbHON A TENHHOCTH, WCCTIEIOBAaHUH B XUMUMU;
- yYMEHHE WUCIOIb30BaTh CpPEACTBA HWH(MOPMAIMOHHO- | -pacCMaTpUBAaTh TJIOOANBHBIE  HKOJOTMYECKHE  MPOOIEMBI

KOMMYHHUKAallMOHHBIX TEXHOJIOTUI B
peneHnH MpoecCHOHABHBIX 3a]1a4.

COBPEMEHHOCTH ¥ C(HOPMHPOBATH IO OTHOLICHUIO K HHUM
COOCTBEHHYIO MO3HUIINIO;
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- YMETh aHAJIM3MPOBATh XHUMHUECKYIO HH(POPMAIIHIO,
[OJy4aeMyI0 U3 Pa3HbIX HCTOYHHMKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

-yMETh MHTETPUPOBATH 3HAHMS W3 Pa3HBIX MPEIMETHBIX
oOiacreii.

-chopMHpOBaTh yMEHHS ONPEACIATh CTENEeHb W BHIBI
KOPPO3HUH U CIIOCOOBI 3aIUTHI OT HEe;

-copMupOBaTH yYMEHHS OIPENENATh OCHOBHBIE CBOWMCTBA
JTAKOKPACOYHBIX MaTePHAJIOB;

-chopMupoBaTh YMEHHS ONPEACIATh U BHIOMpPATh MaTEpUAIIbI
JUISL 3alUTHL OT KOPPO3MM HAa OCHOBE aHAJIN3a WX CBOWMCTB IS
KOHKpeTHOro mpumeneHus B mpodeccun 23.01.17Mactep 1o
PEMOHTY M 00CITY’)KHBaHHIO aBTOMOOIIEH.
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2. CTpyKkTypa U cojepKaHue 0011e00pa3oBaTe/IbHON JUCHUILTMHBI « XUMUS

2.1. O6beM TMCUMIJIMHBI M BU/IbI Y4eOHOMH paGoThl

o O0bem B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
Coaep:xxanue yueOHOro MaTepHaJia 64
BT. U..
TEOPETUYECKUE 3aHATUSA 30
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 34
IIpodeccuoHaTbHO OPHEHTHPOBAHHOE CO/lepKaHue (ColepKaAHNe 8
NPHUKJIATHOT0 MOYJISA)
BT. U..
TEOPETUUECKHE 3aHATHS 4
1a60paTOPHO-TIPAKTUYECKUE 3aHATHUS 4

IIpomexyTounas arrectauus (q1uddepeHIIMPOBAHHBIN 3a4eT)
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2.2. TemaTu4ecKHii NJIaH U COAEPIKAHUE TUCIUTIINHBI

HaumeHoBaHue Conep:xkanue yuye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3iesioB M TeM JIa00paTOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJ/Ib 4acos KOMIIeTeHIIUH
1 2 3 4
Coaepixkanue yueOHOro MaTepuaJa 64
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMUH 16
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
OcHOBHBIE XHUMHMYECKHE | XMMHUYECKHI IeMeHT. ATOM. SIApo aToma, u30TOoMbl. DJISKTPOHHAsE 000J104Ka. DHEPreTHYECKHE YPOBHH,
INOHATUA U 3aKOHBL, |TIOAYPOBHH. ATOMHBIC OpOWTamH, S-, P-, 0- smeMenThl. OCOOCHHOCTH PACIPEICICHUS DIICKTPOHOB 10
CTpOCHHE aTOMOB |OpOUTaNsIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MEPUOJIIOB. DJIEKTPOHHAS KOH(UTYpAIMsl aTOMOB.
XUMHYECKHX 3JIEMEHTOB |OCHOBHBIE XUMHYECKHE 3aKOHBI
JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS
[Tpaktuueckast padora Nel. «OCHOBHbBIE KOJTHMUECTBEHHBIC 3aKOHBI B XUMHUU U PACUETHI 10 YPaBHEHUSIM
XUMUYECKHUX PEAKLIUAN.
OTtHocuTeIbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. MossipHas macca. KonnuecTBo BemectBa. MaccoBas 2
JoJIsl BemiecTBa. 3akoH ABoraapo. MoisipHblid 00beM ra3oB. OTHOCHTENIbHAS TIOTHOCTH Ta30B. Pacdersl
[0 YypaBHEHMSM XHMMYECKMX pEaKIUH C MHCIOJb30BaHMEM MAacCcoBOW [OJM BellecTBa, o0beMa
(HOpMaJIbHBIE YCIIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
ITepronnueckuii 3akoH 1 | JIaGOPATOPHO-TIPAKTHYECKHE 3AHSATHS OK 02
Iepuonnueckas [Tpaktuyeckas pabota Ne2. «M3ydyeHue NEpUOJUYECKUX 3aKOHOMEPHOCTEH M HX B3aUMOCBS3H CO IIK 3.5.
CHCTEMA  XMMHMHYECKUX |CTPOEHHEM aTOMOBY.
JJIEMEHTOB . H. |ITepuognueckast cucrema xumudeckux 3nemenToB J[.M. MenzeneeBa. CBsi3b MEPUOAMIECKOrO 3aKOHA U
MenzeneeBa, ux cBs3b C |[lepruoaMUECKO CHCTEMBI XHMHYECKHX DJJIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB.
COBPEMEHHOM  TEOpHUEH |3aKOHOMEPHOCTH M3MCHEHHUSI CBOWCTB XMMHUYECKUX DIICMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX
CTPOCHHUS aTOMOB BEIIECTB M0 IpynnaM K nepuoaam llepuoanyeckoil cucTteMbl. 3HAYEHHE IMEPUOAMYECKOTO 3aKOHA H 5
CUCTEMBI XUMHUECKUX 31eMeHTOB .M. MeHnneneeBa B pa3BUTHH HAyKH.
VYcTaHoBIeHHE CBS3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB U MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMMUYECKHX DJIEMEHTOB M UX COEJUHEHMH B COOTBETCTBUM C IOJIOKeHHEM llepmonmueckoi
cuctembl. PemeHne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN Ha XapaKTepu3alluio
XUMHUYECKHX 3JeMeHTOB «MeTtaminyeckue / HEMETalNIMYeCKUe CBOMCTBA XMMHUYECKUX DJIEMEHTOB B
COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOECHHUEM M IOJIOKEHUEM B MEPHUOJUYECKON CHCTEME XHMHUYECKHX
anemenToB .M. Menneneepay
Tema 1.3. Copepxxanue y4yeOHOIro MaTepuaJia 2 OK 01
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Ctpoenue BEIIIECTBA
U TPHUPOJA XMUMHUYECKOU
cBsi3u.  MHoroobpasue
BEIIECTB

Crtpoenue BemiecTBa. XUMHYECKas CBA3b. Buabl XuMUYecKOW CBSI3M (KOBAJICHTHAs HEMOJSpHAs M
NoJIsIipHasi, MOHHAasA, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM XMMHUYECKOH CBS3U
(0OMEHHBIN M TOHOPHO-AKLENITOPHBIN). Bomopoanas cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIIBHOCTD.
Crenensb okucnenus. MIoHbl: KATHOHBI M AHMOHBI

JlabopaTopHo-npakTH4ecKue 3aHATHS

[TpakTueckas padota Ne3. «CTpoeHure BEIecTBa U MPUPOJIa XUMUICCKOM CBSAZH.

JleMoHCTpanus Mojeneil KpUCTaJUIMYECKHX PEIIeTOK: MOHHOM (XJIOpHI HATpus), aTOMHOU (Tpadur u
anmMas), MOJIEKYJISIpHOW (YTJEKHUCTBbIA Ta3, MOJ), METaJUIMUeCKON (HaTpuil, MarHuii, meap). Pemenue
NPaKTUYECKHX 3a/IaHUI HA COCTABIICHHUE AIIEKTPOHHO-TpaduuecKkux HopMy: 31eMeHToB 1—4 nepuomon

Tema 1.4. Conep:xanue yueOHOT0 MaTepHaJia OK 01
Knaccugukanus, Knaccugukanus Heopranmdeckux BeniectB. HomeHKiaTypa HEOpPraHHMYECKHMX BeIIECTB (OKCHIBI, OK 02
u HOMEHKIJIATypa | TMJIPOKCH/IbI, KUCIOTHI, COJIN). BemecTBa MOIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. ArperaTHble
HEOPraHUYECKUX cocTosHus BemecTBa. Kpucramimueckue M aMop¢HbIe BelIECTBa. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTB BellecTBa. THUIBl KPUCTANIMYECKUX PEIIETOK (aToMHasi, MOJEKYJspHas, HOHHas, METauInyecKas).

3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKONH PEIETKH

JlabopaTopHo-paKTHYeCKHe 3aHATHUS

[TpakTnyeckas pabora Ne4. «HomeHKIIaTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne npaxkTuueckux 3aJaHUl MO Kiaccu(UKaMKM, HOMEHKJIAType M XMMHUYECKUM QopMmyrnam

HEOPraHMYECKUX BEILIECTB pa3IMYHBIX KJIAacCOB (yrapHbIM ra3, yrieKMciblii ra3, aMMHUakK, ramieHas

U3BECTb, HETalleHas W3BECTh, MUTbEBAas COJa W JAPYTuX): Ha3BaHUs BEIIECTB MO MEXIyHApPOJHOU

(MIOITAK) wunu TpuBHaIbHOW HOMEHKJIATYpe M COCTaBlieHHE (OPMYNbl XMMHUYECKHX BEIIECTB,

onpejeNieHue MPUHAUIEKHOCTH K Kiaccy. Ilomck vHpOpManuu 1mo Ha3BaHUSIM, WICHTHU(PHUKATOPAM,

CTPYKTYPHBIM (opMyiaM. AHalIW3 XMMUYECKOH MH(pOpMaluu, MOJydaeMol M3 pa3HbIX HUCTOYHUKOB

(cpenctB MaccoBoii nHGopmanuu, cetb IHTEepHET u Apyrue)
Tema 1.5. Copaepxxanue y4eOHOIro MaTepuasa OK 01
Tumer XUMHYECKUX | Xumuueckass peakius. Krnaccupukanuss XUMHUYECKMX pEaKIUil B HEOPraHMYECKOW U OpraHUYecKoin
peakuuii XUMHUH. 3aKOHBI COXPAHEHUsI MACCHl BEIIECTBA, COXPAHEHUS W MPEBPALIECHUS SHEPIHMH IPU XUMHYECKUX

peakuuax. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu (ypaBHEHHUS OKHCIEHHS-BOCCTaHOBIICHUS,

CTENeHb OKHUCIICHHUS, OKUCIUTENb M BOCCTAHOBUTEINb, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIMU B

IPUPOJIE, IPON3BOACTBEHHBIX MIPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB)
Tema 1.6. Conep:xanue yueOHOro MaTepuaJia OK 01
Ckopocte  xuMH4eCKHX | CKOPOCTh PEaKIUH, €€ 3aBHCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIBI PEArWPYIOIIUX BEIICCTB, OK 02
peakuui.  XMMHUYECKOE| KOHICHTPAIIMA PEArupyroNIiuX BEIICCTB, TEMIIEpAaTyphl W IUIOMAAN PEAKIIMOHHONH ITOBEPXHOCTH. [IK 3.5.
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PaBHOBCCHC

TemoBbie 3 GEKTHl XUMHUUECKUX PEaKIMiA: IK30- U dHAOTepMUYecKue peakunu. OOpaTuMble peakiuu.
Xumuueckoe paBHOBecue. DakTopbl, BIHAKONIME HAa COCTOSHHUE XHUMHUYECKOTO PpPaBHOBECHS
(KOHIIEHTpAIMs PeareHTOB WIKM NMPOAYKTOB peaKinu, AaBienue, reMmneparypa). [lpunmun Jle [latense

JlabopaTopHO-IpaKTH4YeCKHE 3aHATUSA

[TpakTuueckas pabota No5S. «BiusiHue pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM pEaKIum.
Pemienne mpakTUKO-OpPUEHTHPOBAHHBIX 3a/JaHUM Ha aHauu3 (aKTOPOB, BIMAIONIMX HA HM3MEHEHHE
CKOPOCTH XUMHYECKOM peaKkIuu. 3aBHUCHUMOCTb CKOPOCTH XUMHYECKOM pEaKIUu OT HPUCYTCTBHUS
KaTajau3aTopa Ha IpUMeEpEe pa3jIokKEHHs NEpPOKCHIa BOAOPOJA C IMOMOIIBIO JAMOKCHIA MapraHia u
Karajasbl. Pelienne npakTuKo-OpUEeHTUPOBAHHBIX 33/laHUi Ha npuMeHeHue npunuumna Jle-1llarense nis
HAXOXKJCHUS HAINpaBJICHUS CMEIICHHUS PABHOBECHSI XHMHUYECKOHW pEakuu W aHaiu3 (aKTOpOB,
BIIMSIOIIMX HA CMEIIEHUE XMMUYECKOT0 PABHOBECHS

Tema 1.7.

PactBopsl, TEOpHs
3JIEKTPOIUTAYECKOMN
JUCCOLMAlMM ¥ WOHHBIN
oOMeH

Coaep:xanue yueOHOT0o MaTepHaJia

PactBopbl. Buabpl pacTBOpoB IO COAEpKaHUIO PAaCTBOPEHHOTO BemlecTBa. PacTtBopumoctsb. [lonsitue o
JUCTIEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi J0Jsi BEIIECTBa B PacTBOpE.
[Tonste o BomopoaHoM mokaszatene (pH) pactBopa. Dnextponutuueckas aucconuanus. CuiabHbIE U
ci1a0ble AIEKTPOJIUTHI, HEANEKTPOINUTHI. Peakiinn noHHoro oOMeHa

JlabopaTopHo-paKkTHYeCKHe 3aHATHUS

JlaGopatopHas pabota Nel «IIpuroroBieHue pacTBOpPOB».

[IpuroToBneHrne pacTBOPOB 3aJaHHOW MAacCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA, MMPOBEICHUE PEAKIIMI
HMOHHOr0 OOMEHa, OIpeJesieHHe Cpelbl PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOpa
(xucnas, HeWTpasibHas, LIEJIOYHAasA). 3a/laHus Ha COCTaBJIEHHE HOHHBIX peakluid. PemieHue mpakTHKO-
OpPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUI Ha PacTBOPHI, UCHOJIb3yeMble B OBITOBOW M MPOU3BOACTBEHHOMN
JIESITEJIbBHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
I1K 3.5.

KonTtpouabnas pa6ora 1

CtpoeHue BelecTBa U XMMUUYECKHE peakiuu (1o pasaeiny 1)

Paznea 2. Heoprannueckasi XuMus
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Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHWYECKUX BEIECTB

Coaep:xanue yueOHOro MaTepHaJia

Mertamnsl. [lonoxenue meramuioB B Ilepuoanueckoil cucreMe XMMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH
CTPOEHHS IEKTPOHHBIX 000JI0UeK aTOMOB MeTayoB. O0mue ¢pusnueckue cBoiicTBa MeTaoB. CriiaBbl
METAJJIOB. JJEKTPOXMMHUYECKUW Ppsifi HANPSHKEHUH METaUIOB. XUMHYECKHME CBOMCTBA BAKHEHIIUX
METaJIOB (HATPUM, KaIHUi, KaJblUi, MATHUN, aIFOMUHUI, IUHK, XPOM, 5KEJIe30, ME/lb) U UX COCIMHEHUM.
O61ure cnocoObl noay4yeHus: MetajuioB. [IpruMeHeHne MeTauioB B OBITY U TEXHHUKE

Hemeramnsl. Ilonoxxenue HemeramnoB B llepuoamyeckoir cucreme Xumudeckux anemeHtos JI.I.
MenneneeBa U OCOOEHHOCTH CTpOEHHUsI aToMOB. DU3WUYECKHE CBOWCTBA HEMETAUIOB. AJUTIOTPOIHS
HEMETAUIOB (Ha mpuMepe Kuciopoma, cepbl, (ochopa u yriaepoma). XWMHUECKHE CBOWCTBA U

OK 01
OK 02
OK 04
I1K 3.5.
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MPUMEHEHNE BaXHEHIITMX HEMETa/UIOB (TajJoreHoB, cephl, a3oTa, Gocdopa, yriiepoaa u KpeMHUS) U UX
COCTMHCHUHN (OKCHUIOB, KHCJIOPOJCOACPKAIIUX KHCIOT, BOJIOPOAHBIX coeauHeHuid). I[IpuMeHnenue
BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUN

XHUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCUIOB, THAPOKCUIOB, KHUCIIOT,
coyiei 1 np.). ['eHeTHYecKas CBSI3b HCOPTAaHMYECKUX BEIIECTB, MPUHAIICKAIINX K PA3IUIHBIM KJIaCCaM.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOHBIX COCIMHEHUM, BHICIITUX OKCUIIOB
Y THJIPOKCHJIOB

JlabopaTopHoO-IpaKTH4YeCKHE 3aHITUSA

[TpakTrnyeckas pabora Ne6. «PU3NKO-XUMHUUECKUE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.

CocraBieHre ypaBHEHMH XUMHUYECKHX PEAKLIHUHA C y4acTUEM IPOCTBIX U CJIOYKHBIX HEOPraHMYECKUX
BEIIECTB: METAJIOB M HEMETAIOB;, OKCHJIOB METAaJUIOB, HEMETAUIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX THAPOKCUAOB; HEOPTaHWYECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOICTBA.

Pacuérsl Maccsl BemecTBa WM 00bEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIN 00BEMY
OJIHOTO M3 YYaCTBYIOLIMX B pEaKkIUM BeLIeCTB, pacy€Tbl Macchl (00BbEMA, KOIMYECTBAa BELIECTBA)
IPOJYKTOB PEaKLUH, €CIM OJHO U3 BELIECTB UMEET NpUMecH. PelieHne MpakTUKO-OpUEHTHUPOBAHHBIX
3aJaHMil Ha CBOICTBa, COCTaB, MOJTY4YeHUE U OE30MaCHOE UCIOJIb30BAHUE Ba)KHEHIINX HEOPraHMYECKHX
BEIIECTB B OBITY M NPOPECCUOHAIBHON AESITEIbHOCTH YEJIOBEKa

Tema 2.2. Copepxanue yueOHOIro MaTepuasa OK 01
Unentuduranust JIabopaTopHO-NIPAKTHYECKHE 3aHATHS OK 02
HCOPraHM1ICCKUX BCIICCTB | TagoparopHas padota Ne2 «neHTruKaIys HEOPraHUIECKUX BEIICCTBY. OK 04
PemeHne 5skcrepuMEHTaNbHBIX 3aa4 IO XWMHUYECKMM CBOWCTBAM METAUIOB W HEMETAJUIOB, IO
pAacIlio3HABaHUIO M TIOJIYYCHHIO COEIMHEHUN METaUIOB M HEMETa/UIOB (B3aUMOJIEHCTBHUE THUIPOKCH]IA
ATIOMUHHUS C PAcCTBOpaMH KHUCIOT U Imenoueil,). VaeHTudukamuss HEOPraHUYECKUX BEIIECTB C
WCIIOIb30BAaHUEM HMX  (PU3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX  pEaKIIuil.
KauecTBeHHble peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOHBI METAIOB M KaTHOH
aMMOHWUS
KonTposabHas padora 2 |CBoiicTBa HEOpraHMYECKUX BEIIECTB (10 pa3aeny 2)
Pasnen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKON XMMUM
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia OK 01
Knaccudukanus, [IpeameT opraHnyecKoi XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUU HOBBIX BEILECTB
CTpPOCHUE 1|1 MaTepuanoB. Teopusi CTpoeHus opraHudeckux coeauHennii A.M. byTiepoBa, €€ OCHOBHBIE MTOJI0KEHUS.
HOMEHKJIaTypa CtpykrypHble (GOPMYIIBI OpPraHUYECKUX BEMIeCTB. | omosorusi, w3omepus. XUMHYECKas CBSI3b B
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OpPraHn4€CKuX BEIIECCTB

OpTraHU4YCCKUX COCAUHCHUAX: KPAaTHBIC CBA3U, G- U T-CBA3H.

HpCZ[CTaBJ'IeHI/IC ) KJ'IaCCI/I(bI/IKaHI/II/I OpTraHU4Y€CKUX BCHICCTB. HOMCHKJ'IaTypa OpPraHu4YCCKUX COC,Z[HHGHI/II;'I
(CI/ICTeMaTI/I‘-IeCKaSI) U TPUBUAJIBHBIC HAa3BAHUA BaKHEHIIINX HpeﬂCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKHUX
BCIICCTB

JlabopaTopHo-npakTu4ecKue 3aHATHS

[Tpaktuyeckas padora Ne7. «HomMeHKIIaTypa OpraHu4eCKUX BEIECTBY.

O3zHakoMjieHHE ¢ 00pasllaMy OpraHMYeCKHUX BEIIECTB M MaTepuajaMi Ha MX OCHOBE, MOJCIMPOBAHHE
MOJIEKYJI OpPIaHWYECKUX BEIIECTB, HAONIOJACHME M OINHUCAHUE JEMOHCTPALMOHHBIX OINBITOB 10
MPEBpAICHUIO OPraHMYeCKHX BEIIECTB NpU HarpeBaHuM (TUIaBleHHE, OOYIJIMBAaHUE U TOpPEHUE).
CocraBieHne TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYNI OPTaHUYECKHUX BEIIECTB OTICIBHBIX
KJIACCOB, WCHOJB3YyS HMX HA3BaHUA IO CUCTEMATHYECKON M TPUBHAIBLHOM HOMEHKJIAType (ITUIIEH,
aneTHJICH, DIHIEpHH, ¢eHol, (opmanbiaerun, yKCyCHas KHCJIOTa, TIIMIOWH). Pacdersl mpocreiiieit
(GopMyIbl OpraHMyecKO MOJIEKYJIbl, UCXOsl U3 IIEMEHTHOT0 cocTaBa (B %)

Paznen 4. YrieBoaopoabt

10

Tema 4.1.

Coaep:xxanue yueOHOro MaTepuaJia

YrneBomopoapl UM MX
IIPUPOJHBIE  HUCTOYHHUKHU

[IpenenbHble yriIeBOIOPO/IbI (AJIKAHBI): COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH psall. MeTaH U 3TaH: COCTaB,
CTpoeHHe, (PU3MYECKHMEe M XUMHYECKHE CBOMCTBA (peaklM{ 3aMELIeHUs M TOpPEHHus), MOJIydeHHe HU
IIPUMEHEHUE.

HenpenenbHble yriaeBogopobl (aIKEHbI, ajKaJAueHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTUIIEH U IPONMIEH: COCTaB, CTPOEHUE, PU3NYECKHE
U XMMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUS, TaJIOrC€HUPOBAHMS, THApATAllMM, OKUCICHUS H
MIOJIMMEPU3ALMH ) TTOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u wmerunOyraaueH-1,3, XUMHYECKOE CTpPOEHHE, CBOMCTBA (peaxius
HOJMMEPHU3aIMK ), TPUMEHEHHe (11 CHHTE3a MPUPOITHOTO U CHHTETMUYECKOTO KayyyKa U Pe3UHBI).
AJIKUHBI: COCTaB MU OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKMH psAld. AUETHIIEH: COCTaB, XUMHUYECKOE
CTpoeHue, (u3nyeckue U XUMHUYECKHE CBOWCTBA (peakUuu THAPUPOBAHUS, TalOTEHHUPOBAHUS,
TUpaTallii TOPEHUsl), MOJTYYeHHEe U NMPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM [
CBapKM U Pe3KH METAJLIOB)

Apomaruyeckue yrieBoaopoabl (apeHsl). beH3on M TOdyod: cocTtaB, CTpoeHue, (usMueckue u
XUMHYECKHE CBOICTBa (peakuuu TaJOreHUPOBAaHUS M HUTPOBAHHUA), IOIYYEHHE U TPUMEHEHHE.
TokcnyHOCTh apeHoB (BnMsHME O€H30J1a HA OpraHu3M 4YeloBeka). ['eHeTHueckas CBS3b MEXIY
YII€BOIOPOAAMHU, TPUHAICKAIIMMHU K PA3IUYHBIM KJIacCaM.

[TpupoaHble UCTOUYHUKHU YTIIeBOA0OpoaoB. Ilpupoanslii ra3 u nmomyTtHble HedTaHble ra3el. Hedth u eé
npoucxoxaeHre. CrocoOsl mepepadboTku HePTH: MeperoHKa, KPEKUHT (TEPMUUYECKHH, KaTAIUTHUCCKHI),

OK 01
OK 02
OK 04
I1K 3.5.
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nupoau3.  Ilpogykrel  mepepaboTtku  HedTH, WX  NPUMEHEHHE B  IPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroyib U MPOIYKTHI €ro nepepadoTKu

Tema 4.2.
Duznko-xuMHUYECKUE
CBOWCTBA YTJIEBOJIOPOIOB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHo-npakTu4ecKue 3aHATHS

JlabopaTtopnas pabota Ne3 «CBoiicTBa yriaeBoA0POI0BY.

TpuBnasibHasT W MEXIyHapoJHAas HOMEHKIATypa, XHMHYECKHE CBOMCTBA, CHOCOOBI IOJYYCHUS
yrieBoaopoaoB. [lonydyeHne 3TuaeHa u U3y4eHne ero CBOMCTB. MoieMpoBaHue MOJIEKYIT U XUMHYECKUX
NpeBpaleHU yIIIeBOJI0POIOB (Ha MPUMEpE dTaHa, ITUIICHA, alleTUIICHA U JIP.) U TaJIOT€HONPOU3BOIHBIX

OK 02
OK 04

Pasznea S. Kucaopoaocoaepsxkamue oprannyecKkie coeIuHeHUus

14

Tema 5.1.
Crnuptsl. enon

Coaep:xanue yueOHOro MaTepHaJia

[IpenenbHblE OJHOATOMHBIE CIHUPTHI (METAHOJI M STaHOJ): CTpPOEHHE, (U3MUECKHE U XUMHUYECKHE
cBOWcTBA (peakUuu C AaKTUBHBIMU METaJUIaMH, TIaJOT€HOBOJIOpPOJIaMH, TOpPEHHUE), IpPUMEHEHHUE.
Bopoponsbie cBs3u MekAy MOJIEKYJIaMu clUPTOB. DU3UOIOrMUYECKOE IEHCTBHE METAHOJIA U 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHoOroaToMHBIE CIIUPTHI (ITUICHTIIMKOIb U TIHUIEPHH): CTPOCHHE, (PU3HUECKHEe U XUMHUYECKHE CBOWCTBA
(B3aMMOJEHCTBUE CO IIEJIOYHBIMH METAJlJIaMM, KaueCTBEHHAs PEaKIMs Ha MHOIOaTOMHBIE CHUPTHI).
duznonornyeckoe JleﬁCTBHe Ha OpraHu3M 4CJI0BCKaA. HpI/IMeHeHI/Ie rIMOCpruHa U OTUJIICHTJIMKOJIA.

®enoin. CTpoeHue MoJIeKyibl, GU3NUYEeCKUe U XMMUYecKue cBOMCTBa (heHona. TokcnyHOCTh (heHoMa, ero
¢duznonornueckoe 1eNCTBUE Ha OpraHusM yenoBeka. [IlpuMenenue gpeHona

OK 01
OK 07

Tema 5.2.
AJbIeTuIbI.
KapOoHOBBIE KHCTOTHI.
Cnoxubie 3¢upsbl

Coaep:xanue yueOHOIro MaTepHaJia

Anpaeruapl U KeTOHbI ((hopMasbAeTui, aleTaabAerul, alleToH): CTpoeHue, GU3NYECKue U XUMUYECKHe
CBOMCTBA (peaKIMK OKHCICHHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTYYEeHUE U TPUMEHEHHE.
OnHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHCIOTHI (MypaBbUHAas U YKCYCHasl KHCIOTBI): CTPOEHHE,
¢u3nyeckrue U XUMUYECKHE CBOMCTBA (00IIME CBOMCTBA KUCIIOT, peakius dTepuUKaIm), OJTyYeHue u
npuMmeHenre. CreaprHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT.
MBpl1a KaKk COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JecTBHE.

Cnoxuble 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [Huaponu3 ciaoxkHbBIX 3¢upoB. Kupsl.
I'nponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoabl

Conep:kaHue y4eGHOr0 MaTepuaja

VYrieBonsl: cocTaB, Kiaccu(HUKanus yrieBoloB (MOHO-, IU- U MOJHcaxapuipl). [oko3a — mpocTermmii
MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHMEe U XHUMHYECKHE CBONCTBA TIJIIOKO3BI
(B3aumoneiictBue ¢ rugpokcugom menu (II), okucnenme ammuayHbiM pacTBopoM okcuna cepedpa (I),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIIOKO3bI), HAX0XKJCHUE B IPUPOE, MPUMEHEHHE TIIOKO3bI, OMOJIOrHYecKast
pOJIb B JKU3HECSTENbHOCTH opranu3Ma denoBeka. Porocuntes. PpykTo3a Kak H30Mep IITIOKO3BL.

OK 01
OK 02
OK 04
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Caxapo3sa — npecTaBUTENb JUCAXaPUA0B, TUAPOIIN3 Caxapo3bl, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHUE.
[Tonucaxapuabl: KpaxMai U LEJIH0JI03a Kak MIPUPOAHbIe oauMepsl. CTpoeHue KpaxMalla U 1eJUTI0JI03bl,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA Kpaxmaa (THIpOiIn3, KayeCTBEHHAas PEakiysi ¢ HOJI0M)

Tema 5.4. Copnepxxanue yueOHOIo MaTepuaJa 8 OK 01
DU3MKO-XUMUYECKHIE JIaGopaTopHO-IPAKTHYECKHE 3aHATHS OK 02
CBOMCTBA [Tpaktuyeckas padora Ne§. «HomeHKIIaTypa KUCIOPOAOCOACPKALIIX OPTAaHUIECKUX COCTUHEHUI. OK 04
KHCIIOPOIOCOIepKaKX | TpuBHalibHasg U MEXIyHAapOIHAS HOMEHKIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOIYYEHUS CIIUPTOB U
OpraHM4CCKHX (deHoI0B, KapOOHOBBIX KHUCIOT W A(PUPOB, albJACTHAOB U KeTOHOB. COCTAaBIEHUE CXEM peakiuii (B TOM
COEIMHEHUI quclie MO MPEUIOKEHHBIM IEMOYKaM TMpEeBpallleHuil), XapakTepU3YyIOIUX XHUMHUYECKHUE CBOMCTBa

KHCJIOPOJI0COJEPKAIINX OPIraHUYECKUX COEAMHEHUN

[Tpaktuueckas pabora Ne9. «Xummueckne U (QUINYECKHE CBONCTBA KHUCIOPOAOCOAEPIKALIUX 8

OpPraHUYECKUX COCIUHEHUS.

[TpoBenenue, HaOMIOCHUE M OMKUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: FOPEHHE CIHPTOB, KaYECTBEHHbIE

peakuuu OJHOATOMHBIX CIHPTOB (OKHCIeHuEe 3TaHoja okcujaoMm Meau (ll)), MHOroaToMHBIX CIUPTOB

(B3aumojerictBue raunepuHa ¢ ruapokcuaoM Menu (1)), ampaerngaoB (OKHCICHHE aMMHAYHBIM

pactBopom okcuaa cepedpa(l) u ruapokcuaom meau (1), B3anmoeiicTBre KpaxMaia ¢ HOAO0M), H3yUCHHUE

CBOMCTB pacTBOpa YKCYCHOM KHCIIOTBI
Pasjien 6. A3oTcoaep:kaiye opraHudeckue coeTMHeHus 4
Tema 6.1. Copepxanue yueOHOIro MaTepuasa 4 OK 01
AMUHEL AMWHBI: METWIAMHUH — TIPOCTEUIIUN TMpEeACTaBUTEIh aMHUHOB: COCTaB, XHWMHYECKOE CTpPOECHHE, OK 02
AMMWHOKHUCIOTHI. buznyecKkre 1 XUMHUYECKHEe CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIOTHl Kak aM(oTepHble opraHu4eckue coequHeHus. Puznyeckue M XUMHYECKHE CBOMCTBa

aMUHOKUCIIOT (Ha puMepe ruinHa). bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. [lenTust.

benku xak mpupoanbie mosmMepsl. [lepBudHas, BTopuyHas U TPETUYHAS CTPYKTypa OeTKOB. XUMHUYECKUE

CBOICTBa OEJNKOB: TUAPONIN3, IEHATYpAllHsl, KAUECTBEHHBIC PEAKIINH Ha OCIKH

JlabopaTopHoO-IpaKTH4YeCKHE 3aHATUSA

[IpakTuueckas padota Nel(. «CBoiicTBa a30TOCOAEPIKAMINX OPTAaHUIECKUX COCTUHEHUI.

Ou3nyecKkue U XUMHUYECKHE CBOWCTBA aMHHOB (PEaKIMU ¢ KUCIOTAaMH U TOPEHHS) U aMHUHOKHUCIIOT (Ha 4

npuMmepe runuHa). Habmoienue u onucaHue JEMOHCTPALMOHHBIX ONBITOB: JIEHATypalus OeJKOB MpH

HArpeBaHUU, [IBETHHIE PEaKIUU OCITKOB
Pasnen 7. BoicOKOMOJIEKYISIPHbIE COCAUHECHUS 2
Tema 7.1. Copnepxxanue yueOHOro MaTepmuaJa 2 OK 01
ITnacTMacchl. JIaGopaTopHO-IPAKTHYECKHE 3aHATHS 2 OK 02
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Kayuyku. Bonokna

[Tpaktuyeckas padora Nell. «CunTe3, aHan3 U KIacCU(PUKAIIS BHICOKOMOJICKYIISIPHBIX COSIUHEHHI
OcHOBHbIE TIOHATHUS XUMHH BBICOKOMOJEKYJSPHBIX COEIUHEHHI: MOHOMEp, IOJMMEp, CTPYKTYpHOE
3B€HO, CTENEHb IOJIMMEpPU3aLUU, CpeaHsAs MoJeKyiuspHas Macca. (OCHOBHbIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3aIUs 1 MOJTUKOH ICHCAIHSI.

O3nakomiieHHE ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB: IJIACTMACChI
(MONMMATUIICH, TOJIUIIPOIUJICH, TOJUBUHUIXIIOPU, TOJIUCTUPON); HATypaldbHBIH W CHHTETHYECKHE
Kaydyku (OyTaJMEeHOBBIH, XJIOPOIPEHOBBIN U U3OMPEHOBBIN); BOJIOKHA (HATypalbHbBIE (XJIOMOK, IIEPCTh,
mENK), UICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHUE (KAaIlPOH U JIaBCaH)

OK 04
IK 3.5.

KonTpoJsbnas padora 3

CTpyKTypa 1 CBOMCTBA OPraHWYeCKUX BellecTB (1o pasnuenam 3-7)

IpodeccuoHalLHO OPHEHTHPOBAHHOE CO/lepPKaHUeE (CoAep:KaHNe MPUKJIATHOTO MOTYJIsI)

Pasznen 8. Xumus B 6blTy Hu l'[pOl/I3BOI[CTBeHHOI71 JCATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XUMHYECKUE TEXHOJIOTHU
B IIOBCEIHEBHON
" npo¢eCcCuOHAIBHON
JIeSITeIbHOCTH YelIOBEKa

Coaep:xanue yueOHOro MaTepHaJia

0 |0o| OO0 |N

[TpaBmia 3KOJIOTUYECKHU IIEJIECO00PA3HOTO TOBEICHUS B OBITY M TPYJOBOU ACSITEIHLHOCTH TPOdeccuu
23.01.17 MacTtep 1o peMOHTY U 00CITYKHMBAaHUIO aBTOMOOUJICH B LIENSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY’KaIOIIeH TPHUPOTHON Cpe/bl, OMACHOCTh BO3JCHCTBHSA Ha >KHUBBIE OPTaHU3MBI OPTaHUYECKHUX
BEIIECTB OTAETbHBIX KJIaccoB (YIJIEBOAOPOJBI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKUE MPOU3BOIHEIE,
aJbACTUIBI U JIP.), TIOKA3aTENb MPEETbHO TOMYCTUMOM KOHIICHTPAIIUU U €r0 UCIIOIh30BaHUE.

Ponp xumMum B oOecriedyeHUH KOMOTHYECKOW, SHEPTreTHUECKONH W MUIIEeBOW 0€30MacHOCTH, Pa3BUTHH
MEUIIMHBI, CO3JJaHUU HOBBIX MaTEPHAJIOB (B 3aBUCIMOCTH OT BHJA MPOQPECCHOHAIILHON JIEATETHOCTH),
HOBBIX MCTOYHHKOB DHEPrHH (aJbTEpPHATUBHBIE HMCTOYHMKH dHepruu). [loHsTHE O HAy4HBIX METOJaX
MO3HAHMSI BEIECTB M XUMUYeCKMX peakiui. [IpeacrtaBieHuss o0 o0O0MMX HAYYHBIX MTPUHIMIAX
MPOMBINIJICHHOTO TONYyYeHUsl BaXHEHWIIMX BEIIECTB (HAa MpHMepax MPOU3BOJACTBA aMMHUaKa, CEPHOM
KHCJIOTHI, MeTaHoa) podeccuu 23.01.17 Mactep 1o peMOHTY U 00CITYKUBaHHIO aBTOMOOUJIEH.

XuMus U 370pOBbE UEIOBEKa: MpaBuiia OE30MACHOTO HCIOJB30BaHUS JIEKAPCTBEHHBIX MPENaparoB,
OBITOBOM XMMHHU B IMOBCEIHEBHOMN KU3HU.

JlaGopaTopHO-IpaKTHYEeCKHE 3aHATHS

[Tpaktueckas pabora Nel2. «[IpuMeHeHHEe XMMHUYECKHUX BEIIECTB U TEXHOJOTHH C y4eTOM Mpodeccuu
23.01.17 Mactep 1o peMOHTY 1 OOCITYKUBAaHUIO aBTOMOOUIIEH».

Pemenune keiic-3amay mo TeMam: MHUIIEBHIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, BaKHEUIINE
CTPOUTEIIbHBIC M KOHCTPYKIIMOHHBIC MaTepPHAITBI, CEITbCKOXO03SHCTBEHHOE ITPOU3BOJICTBO, KPACKH, CTEKIIO,
KepaMuKa, MaTepHallbl JUIsl SJIEKTPOHUKH, HAHOMATEepUANIbl, TEKCTUIbHBIC BOJIOKHA, UCTOUHUKH YHEPTHH,
OpraHWYecKHe W MHUHEpaTbHBIC yTOOpEHUs, JIEKAPCTBEHHBIE W KOCMETHYECKHE TpenapaTsl, ObITOBas
XUMHs, MAaTCpUaJibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

OK 01
OK 02
OK 04
OK 07
I1K 3.5.

20




3ammura: IlpencraBienue pe3yiabTaToOB pELIECHUS Keic-3afad B ¢GopMe MHHH-IOKJIana (JOMyCKaeTcs
MCIOJIb30BaHuE rpaduuecKiX U MPEe3eHTAMOHHBIX MAaTEPHAJIOB)

Bcero

72

21




3. YciaoBusi peajiM3aniu NnporpaMmbl 001eo0pa3oBaTebHOM JUCHUTIIHHBI

3.1. Tpe6oBaHuA K MUHUMAJIBLHOMY MAaTepHAJIbLHO-TeXHHYECKOMY 00ecredeHII0

Jliia peanuzanuy IporpaMMbl JTUCHUIUIMHBI IPEAYCMOTPEH: Y4eOHbINH KaOMHET XMUMHH, BKIIIOUas
y4eOHYI0 XUMHUYECKYIO T1a00paTOpHIO.

O¢ddexTuBHOCT, MpenojaBaHus 0011e00pa30BATEILHON JUCHMILTUHBL «XUMUS» 3aBUCUT OT
HAJIMYMS ~ COOTBETCTBYIOLIETO  MAaTePUAIbHO-TEXHHYECKOTO  OCHALICHHA. ITO  OOBACHSETCA
OCOOCHHOCTSIMU JHMCLUMIUIMHBL, B IMEPBYIO OYepelb, €€ SKCIEPUMEHTAIBHBIM XapaKTepoM, IIHUPOKUM
CHEKTPOM MPUMEHEHHS U MPAKTHUECKON 3HAYUMOCTHIO.

MartepuanbHO-TEXHUYECKOEe o0ecreueHne KaOWHeTa XUMUU M XHMHYECKOl jaboparopuu
BKJTIOYAET: CHEIHUATU3UPOBAHHYIO MEOEb U CUCTEMBI XpaHEHHsI, TEXHUYECKHE U SIEKTPOHHBIEC CPECTBA
oOydeHusl, JEeMOHCTPALMOHHbIE Y4eOHO-HAIJISHbIE MOCOOMS, JEMOHCTPAllMOHHOE OOOpyHOBaHUE U
npuOoOpkI, J1a00PATOPHO-TEXHOJIOTHYECKOE O0OpYyIOBAaHUE, JIAOOPATOPHYI0 XHUMHUYECKYIO TIOCYNY,
Monenu (oObeMHBIE U TUIOCKHE), HATypallbHble OOBEKTHl (KOJUICKIUH, XUMHUYECKHE PEaKTUBBI),
obopynoBaHue 1a00paHTCKOM.

Cnenuaan3upoBanHas mede/ib U CHCTEMbl XPAHEHUS
1 | Crox mabopaTOpHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TOJIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
JIEKTPHUUECKUMH PO3ETKAMH, aBTOMAaTaMH aBAPUIHOTO OTKJIIOUEHHSI TOKA)
2 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTONKUM TTOKPHITHEM )
3 | Cron yueHndeckuii 1ab0paTOpHbBIN, PEryIHPyEeMblii IO BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM 10 HAPY>KHOMY
Kpato, IOJIBOAKON U OTBEJICHUEM BO/JIbI, U CAHTEXHUKOMN )/CTON yICHUUECKHUIA,
peryIupyeMsblii 1o BBICOTE (IPpUOOpETaeTCs TOIBKO MPH HATWYHH CIEIIHATBHOTO
71a00paTOPHOTO OCTPOBHOI'O CTOJIA) (1O KOAUUECMBY 00YUaArOUWUXCsl)
Ctyn ydeHU4EeCKUi (1o Koauuecmay 00yyarouuxcs)
Orserymurens
6 | docka knaccHasi/PenbcoBas cuctema ¢ KIacCHOM U MHTEPAKTUBHOM TOCKOM
(mporpammHoe o0ecrieueHne, IPOeKTOp, KPEIJIEHUS! B KOMIUIEKTE)/HHTEPAaKTUBHON
NaHeJbIo (MporpaMMHOE 00ecleYeHUe B KOMILIEKTE)
7 | Ctou ¢ ssuKaMu JIJ1s1 XpaHEeHUs1/TyMOO# (pabouee mecmo npenodasameinsi)
8 | Kpecno odpucHoe (pabouee mecmo npenooasamers)
9 | Jlocka mpobOxoBasi/[locka MarHUTHO-MapKepHast
10 | Cucrema (ycTpoiCcTBO) JUIsl 3aTEMHEHUs] OKOH
11 | lkad BBITSKHON TAaHOPAMHBIN
12 | lIxad mis xpaHeHHs y4eOHBIX TTOCOOMIA
13 | AnTeuka yHUBepcaIbHas JJIsl OKa3aHUs NePBOM MEAUIIMHCKOW OMOIIN
TexHnuyeckue cpeacraa
1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED
2 | IHTepaKTUBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBINA MITH CTAIlMOHAPHBIH
(mporpammHOe obecriedeHue, MpoeKTop, KperieHne B Komiuiekre)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOM (IMMporpaMMHOe o0OecrieueHre, PoeKTop, KPETIeHNE
B KOMILJIEKTE )/ MIHTEPAaKTUBHON MaHEJbI0 (IPOrpaMMHOE 00ecrieueHHe B KOMILJIEKTE)
3 | IlepcoHasbHBIN KOMITBIOTED € TIEpUEpUEi/HOYTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
obecrieyeHre, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMA 3aIIUThI OT BPEIOHOCHOM
nHpopmanuu, nporpaMmMHoe obecreuenue i uudpoBoit 1adopaTopuu, ¢
BO3MOKHOCTBIO OHJIAHH-0IIPOCa)

DJIEeKTPOHHbIE CPeJACTBA 00yUeHHus

1 | DnexTpoHHbIe cpencTBa 00yueHus/MaTepakTuBHBIE TOCOOMs/OHIIAH-KYPCHI (110
paszoenam paboueii nPOSPAMMbl)

I

ol




JleMOHCTpalMOHHBIEe Y4eOHO-HATISIAHbIE TOCOOHS

CnoBapu, CIPaBOYHUKH, SHIUKIIONEHS (110 XUMUYECKUM HAYKAM)

KOMIUIEKT NOPTPETOB BEIMKUX XUMUKOB

TTocoOus HATJISAIHOM KCIIO3ULIMHA

BAIWIN|F-

[Tepuonuueckas cucrema xumudeckux siaeMenToB JI.M. MenneneeBa

CHEIII/IaJ'[I/IfiI/IpOBaHHaH Me0eJIb H CHCTEMbI XPaHCHUSA N XHUMHYeCKOoi ﬂaﬁopaTopI/m

1

JlaGopaTopHBI# OCTPOBHOM CTOJ (JIByXCTOPOHHUH, C 3alITUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJILEM, C TTOJICBETKON U JIEKTPUUECKUMU PO3ETKAMU,
MIOJIBOJIKOI M OTBEICHUEM BOJIbI, U CAHTEXHUKOM)

Cryn 1ab0paTOPHBIH, pETyIHUPYEMBIii IO BHICOTE

Ctox 1abopaTOPHBINA 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMU aBapUIHOTO OTKJIFOUEHHUS TOKA)

Croun 1abopaToOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MTOKPBITHEM )

Crout ¢ smMKamMu ISl XpaHeHUs/ TyMOoi

(ep]

Kpecino oducnoe

\‘

OrHerymurenb

JleMOHCTpalOHHOE 000PYI0BAHNE M PUOOPHI 1151 KAGHHETA U JIAaGopaTOpPUu

Becnl anexrponnsie ¢ USB-nepexogHnkomM

CTOJIMK TOIBEMHBII

IenTpudyra nemoHCcTparMoHHAs

[lITaTuB EeMOHCTPAIIMOHHBIN

Anmnapat AJ1s1 IPOBEAEHNS XUMUYECKUX PEAKIUN

Annapat Kunna

OBIIMOMETP

I"openka yHUBepcallbHast

OO |NOOTA|WIN| -

[Tpubop it UILTFOCTPAIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINil OT YCIOBUN
OKpY>Karollen CpeJibl

10 | HabGop nuist aiexTponn3a 1eMOHCTPAIIMOHHBIH

11 | ITpuGop AJis ONBITOB MO XUMHUU C DJIEKTPUUECKUM TOKOM (71a00paTOPHBIiT)

12 HpI/I60p AJIL OKUCJICHUS CITUPTA HAJl MCIHBIM KaTaJIn3aTOPOM

13 | ITpuGop aJis OTydEHUS TATOUI0ATKAHOB JICMOHCTPAIIMOHHBIN

14 | TIpuOop asst mosTyyeHHsi paCTBOPUMBIX BELLIECTB B TBEPJIOM BHUJIE

15 | YcranoBka a5 QUIBTPOBAHUS TIOJ] BAKYYMOM

16 | [Tpubop nns onpesenieHnst cocTaBa BO3yxa

17 | 'a3oanann3aTop KUCI0pOa U TOKCHYHBIX I'a30B ¢ HU(POBOI MHAMKALIMEH MTOKa3aTesel

18 | IIpubop as MILTIOCTPANIMH 3aKOHA COXPAHEHHSI MacChl BENIECTB

19 | YcranoBka JJI TICPCTOHKU BCIICCTB

20 | bapomeTp-aHepouny

21 | HaGop Juist n3y4eHus: BOJOPOJHON SHEPreTUKH

22 | pH-MeTpsl (Qononnumenvroe eapuamusrnoe 060pyoosarue)

JlabopaTropHo-TexHOJI0TrHYecKoe 000pyA0BaHKe 1JIA KaOuHeTa U J1JadopaTopum

[TpuGop Ju1st MoTy4eHHs TaJIOUI0ATKAHOB M CIO0XKHBIX A3(HPOB Ja00paTOPHBIH

Konbonarpesareinn

DNEeKTPOIUIMTKA

bans komOuHMpoBaHHas TabopaTopHas

Bechr JJI CBIITYYUX MaTCprajloB

[TpuGop 11t MOoTy4eHHs ra30B

N[OOI WNE-

CnmproBka 1abopaTtopHas




MarauTtHas Memaika

Muxkpockon 1uppoBoii ¢ pyKOBOJCTBOM I0JIb30BATENs M MOCOOUEM IS yUaluxcs

10

Habop st 9ucTku OnTHKU

11

HabGop mocy el 1t peakTHBOB

12

Ha60p IIOCYyIbl U HpHHa,Z[JIC}I(HOCTeﬁ JUIA pa6OTBI C MaJIbIMH KOJIMYECTBAMU BCIICCTB

13

Habop npuHaanexHoCTel 17151 MOHTaXa MPOCTEHITNX MPUOOPOB 110 XUMHUH

HaGop nmocynbl 1 npuHAIIIEKHOCTEH M3 POITHiIeHa (MUKPOJIa00paTopusl)

.JIaﬁopaTopHaﬂ XUMHYECCKas nmocyaa nJs Ka0uHeTa H naﬁopaTopI/m

KommexT ko010 JEMOHCTPAlMOHHBIX

Ha6op npobok pe3snHOBBIX

[Tepexon CTEKIISIHHBIN

[Tpobupka Bropiia

ITpobupka 1ByXKOJIEeHHAs!

COG,I[I/IHI/ITGJ'IB CTCKJISTHHBIN

3a)KM BUHTOBOH

3axxuM Mopa

OO |NOOTA|IWIN| -

HInadr CHIIMKOHOBEIN

=
o

KommiekT cTekIsTHHOM mocyabl Ha MITH(ax IeMOHCTPAMOHHBIN

-
-

Jlozupyroliee ycTpoilcTBO (MEXaHUYECKOe)

=
N

KomruiekT u3nenuit u3 kepamuku, apdopa u dasaca

=
w

KommiekT noxek haphopoBbIx

[N
SN

KoMIuiekT MepHbIX K010 Majioro oobema

=
ol

KoMIuiekT MepHBIX K010

=
(@]

Komimiext MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

[
\‘

Kommnekr MCPHBIX HUJIMHAPOB CTCKIIIHHBIX

=
oo

Kommunekt BOPOHOK CTCKJIAHHBIX

[EY
©

KommiiekT numnerox

N
o

KoMIekT cTakaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT cTakaHINKOB JJIA B3BCUIMBAaHUA

N
w

Kommnekt CTYIIOK C ICCTUKaMH

N
~

HaGop mmarenei

N
ol

Habop nuHueToB

N
[ep]

Habop uamex [lerpu

N
By

TpyOka creknsiHHas

N
(e}

OKcHuKaTop

N
(o]

Yama kpucTauin3alioHHAas

w
o

I{unip! TUTEIbHBIE

w
[y

broperka

w
N

ITpobupxka

w
w

banka o PCaKTUBEI IOJIMOTHIICHOBAA

w
=~

baHka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOI

w
(&}

Habop CKJISIHOK 1711 paCTBOPOB PEaKTHBOB

w
(o]

TTasmouka cTexiaHHasg

w
by

[ItaTuB ans npoOUpoK

w
oo

Kommekt cpenctB ajist UHAWBHUAYaJIbHOW 3aIIUThI

w
©

Kommext TCPMOMCTPOB

N
o

CYI_HI/IJ'IBHaSI MaHCJIb JJId IMOCYAbI

N
AN

OunbTpoBaNibHAS Oymara/GuabTpbl OyMaKHBIE (QONOIHUMENbHOE 8APUAMUBHOE
obopyoosaniue)




Mopenn (00beMHBIE M IIJIOCKHE), HATYPAJIbHbIE 00beKTHI (KOJIEKIIUH, XUMHYeCKHe
peakTuBbI) 1A KaOuHeTa U J1abopaTopun
KoMIuiekT Moienel KpuCTaJUNIMYECKUX PEIIETOK
Monenb MoeKybl Oenka
Habop 115 MmogenupoBanusi CTpOEHUSI HEOPTraHUYECKUX BEIECTB
HaGop asst MOgenupoBaHus CTPOCHUSI OPTaHUYECKUX BEIIECTB
Habop nns MmogenupoBaHusi CTPOSHUS aTOMOB U MOJIEKYJT
Habop as1st MoenupoBaHus 2JIEKTPOHHOTO CTPOCHUSI aTOMOB
KoMiuiekT koyuiekui
KOMIUIEKT XUMHYECKUX PEAKTHBOB
Oo6opynoBanue JadOPAHTCKOI KaOUHeTa XUMUM
CT0J ¢ sImMKaMu JUTsl XpaHEHUs/ TYMOOM
Kpecno oducnoe
Cto 1a00paTOPHBIA MOSYHBIN
CymuiabpHas HaHeb JAJis HOCY/Ibl
Hlkad nas xpaneHus yueOHbIX mocoOuit
Hlkad nas xpaHeHHs] XUMHUYECKUX PEaKTHBOB
lkad mist xpaneHus 1a00paTOPHOI MOCYIBI/ TIPUOOPOB
[IIxad BBITSKHOMN
JlabopaHTCcKHil CTON
Ctyn n1abopaTOpHBIHA, peryITupyeMBIii 110 BBICOTE
DNEKTPUUECKUN aKBaIUCTUILISTOP
Hlkad cymmnpHbIi
Pe3uHoBbIe TepUaTku
KoMIuiexT epiieit y1st MbIThsl J1aOOpaTOPHON OCY1bI

O NO|OTD|WIN -

OO NO OB WIN| -

=
o

[
[

=
N

=
w

[N
SN

3.2. UupopmannonHoe odecniedeHne 00yuUeHust

Jnst  peanuzanuu  poOrpaMMbl  AUCHUIUIMHBI OUOIMOTEUHBI (OHI WMeEeT TeYaTHbIe U
JJIEKTPOHHBIE YUEOHUKH.

OcHoBHasi iMTEpaTypa

1. AndpunorenoBa, M. B. Xumus: yyeOHUK M NMPaKTHKYM Uil CPEeIHEro MpodecCHOHANIbHOTO
obpazoBanus / U. B. Audunorenona, A. B. ba6kos, B. A.IlonkoB. — 2-e u3., ucrp. u gon. — Mocksa:
N3narensctBO FOpaiit, 2022 — 291 c.

2. Ileromuxuna, H. A. OOmas xumus: ywueOnuk ans CIIO / H. A. Illeronuxuna, JI.B.
Munaeckas. — Cankt-IletepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuit,A.b.Xumus:ydeOHUK ¥ TNPaKTUKyM JJs CpeaHero mnpodeccuoHaIbHOTOo
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ wu3z.nepepad. u jomn. — Mocksa:
N3narensctBo HOpaiit, 2022 — 507 c.

4. Xumust: yaeOHUK JUIsl cpeaHero npodeccruoHanbHoro obpasosanus / FO. A.Jlebenes, I'. H.
®danees, A. M. T'onmybes, B. H. [llamoBair; mox obmieit pexakmueit I'. H.daneera. — 2-e uzn., nepepad. u
nor. — Mocksa: M3natensctBo FOpaiit, 2023 —431 c.

JlonmosiHuTEIbHAS JIUTEPATYPaA

1. Xumus. 10 xmacc. Yrnyonénusiii ypoBenb : yueOHuk/ B.B. Epemun,H.E. Ky3pmenko, B.U.
Tepenun, A.A. [lpo3nos, B.B. Jlyaun; nox pen. B.B. Jlyuuna. —M.: Ilpocsemienue, 2022 — 446, [2] c.:
WII.

2. Xumus. 11 kmace. Yrny6nénusiii yposenb : yuebuux/ B.B. Epemun,H.E. Ky3pmenko,A.A.
Hpo3nos,B.B. Jlynun; non pen.B.B. Jlynuna. [Ipocsemenune, 2022 — 478, [2] c.: ui.

3. Xumus. Yraoyonenusiii ypoBenb. 10—11 kmaccel: pabouas mporpamma k nuann YMK B.B.



Jlynuna: yaebHo-mMeronunueckoe nmocodue / B.B. Epemun,A.A. Jlpo3nos, 1.B. Epemuna, 2.10. Kepumos.
— M.: [Ipoda, 2023 — 324, [1] c.

4. Meroanueckoe nocobue kK yueonuky B. B. Epemuna, H. E. Ky3smenko,B.1. Tepenuna, A. A.
HpoznoBa u np. «Xumus. YriayoneHHbiil ypoBeHby. 10 kinace B.B.Epemun, A.A.J/lpo3nos, 1.B.Epemuna.
— M.: Jlpoda, 2023-339 c. : ni.

5. Metonnueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.Jlpo3noBa u np.
«Xumus. YrmyOneHaslii ypoBerb». 11 kmacc / B. B. Epemun, A.A.Jlpoznos, 1.B. Epemuna, H.B.
Bonkosa. — M.: llpoa,2023 — 423 c. : ni.

6. I'yceBa, E. B. Xumusa mns CIIO: yueOHO-meromamueckoe mocobue / E. B.I'yceBa, M. P.
3uranmuna, JI. Y. KynukoBa. — Kazans: KHUTY, 2023 — 168 ¢. —ISBN 978-5-7882-2792-4. —
Tekct:  snmekrponnsld  //  Jlamb  :  anekrpoHHo-OMOnmoTeuHas — cuctema. —  URL:
https://e.lanbook.com/book/196096 (mataoOpamenus: 14.10.2023). — PexkuMm goCcTyma: Ui aBTOPHS3.
I10JIB30BATENICH.

7.YepuukoBa, H. 0. Xumus B moctymHoMm uznoxkeHuu: ydueOHoe mocobue s cro / H. IO.
UepuukoBa. — 2-¢ usg., crep. — Cankr-Ilerepoypr: Jlans, 2022 — 316¢. — ISBN 978-5-8114- 9500-9.
—  Teker:  osnektpoHHblt  //  JlaHb:  AneKTpOHHO-OMONMoOTewyHas  cuctema. —  URL:
https://e.lanbook.com/book/195532 (naraoOpamenns: 14.10.2022). — Pexum goctyna: ais aBTOPHS.
II0JIb30BaTENEN.

8.llleBnnupina, JI. B. Xumus: yue6Hoe mocobue / JI. B. llleBuuubina, A. M. AmapueB. —
HoBocubupck: HI'TY, 2022 — 92 ¢. — ISBN 978-5-7782-3345-4. —Tekct: anextpoHHbli // JlaHb:
ANIEKTPOHHO-OnOmoreynass cuctema. — URL:https://e.lanbook.com/book/118505 (nata oOpamienus:
14.10.2022). — PesxuM q0CTyIA: JJ1s aBTOPH3. MOJIb30BaTEeH.

9 baunos, JI. H. Xumus: yueonuk mis CI1O / JI. H. bimuos, U. JI. Tlepdunora,T. B. Cokosoa.
— 2-e wu3n.,, crep. — Cankr-lIlerepOypr: Jlansp, 2023 — 260 c. —978-5-8114-7904-7.—
TekcT:anekTpoHHbIN//J[aHb:3TIEKTPOHHO-0NOIMOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/167183 (mata obpamienuns: 14.10.2023). — PexxumM J0cTyma: Uil aBTOPH3.
II0JIB30BATENEH.

10. T'abpuensu, O. C., JIsicoBa, I'. I'. XuMus: kHHUra U1 npenoaBatens: yue0.-MeTo/I. mocooue.
— M. Akagemus, 2023 - 332 c.

11. Yepuukona H. 10., Memepsikosa E. B. Perraem 3agaun nmo XUMuM caMOCTOSITENIBHO: Y4eOHOE
nocobue / H. FO. YUepnukosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlanp, 2022 — 328 c. 12.
PeznukoB B. A. COOpHMK ynpa)kHEHUH M 3ajjady MO OpraHMYecKkoil xumuu: yuyebHoe mocodue / B.A.
PesnnkoB — Cankr-IletepOypr: Jlanb, 2022 — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., JIubanoB B. B. O6mas u HeopraHuueckass XMMHS.
[Mpaktuxkym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JInbanos — CankTt-IletepOypr: Jlanp, 2023 —
152 c.

14. T'abpuensn O.C. Xumus: yue0. mis cryd. npod. yued. 3aBenenuit / O.C.I'abpuensn, W.I'.
OctpoymoB. — M., 2023.- 256 c.

15. Taopuensa O.C. Xumus st mpodeccwii M CrenuaTbHOCTEH TEXHUYECKOTO MPOuIIs:
y4eOHUK Ui CTYA. yupexaeHuil cpen. npod. odpazosanus / O.C.I'abpuensn, U.I'. OctpoymoB. — 4-¢
u3M., crep. — M. : 3parenbckuii ieHTp«AKagemus», 2023 — 272 c.

HNuTepHeT-pecypcnl

1. hvsh.ru — Xypnan «Xumus B mIkosey.

2. https://postnauka.ru/themes/chemistry — neknum mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-monynsipHbIii TPOEKT «DIEeMEHThl OONbIION HayKu»((pU3MKa, XUMHs, MaTeMaTHKa,
AaCTPOHOMHSI, HayKH O JKW3HHU, HAyKh O 3emiie). HoBocTH Haykw, KHWTH, HAYYHO-TIOMYJISIPHBIE CTAThH,
JICKITUH, SHIIUKIIOTICTUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT  Hay4HO-TIONMYJSAPHOTO  KypHaia
«ITorenunan». — paszaen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT Hay4dHO-TIONYJSIPHOTO >XKypHaIa «XUMHA W
KU3HBY.



http://elementy.ru/
http://potential.org.ru/

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpsiTas AIIEKTPOHHAS
oubmmoTeka xumuueckoro moprana «Chemnet», coaepkut ydeOHbe U MHGOPMAIMOHHBIE MaTEpHAIIBI
JJIs1 IIKOJIBHUKOB 1 quTeﬂeﬁ.



4. KoHTpOTb ¥ OIIEHKA Pe3yIhbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON AUCIIUILITMHBI

KoHTpomb 1 olieHKa pe3ysbTaTOB OCBOEHHs 00111e00pa30BaTeIbHON JUCIUIUIMHBI PACKPhIBAIOTCS
Yyepe3 AMCHUIUIMHAPHBIC PE3Y/IbTaThl, HAlpaBlIeHHbIE HA (POPMHUPOBAHUE OOIIMX U MPO(HECCHOHATBHBIX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM COZIepKaHusl yueOHOro Marepuania.

Oo0mas/npodeccnonanbHas Pasten/Tema Tun OLEHOYHBIX
KOMIIeTeHIHs MeponpusiTHi
OK 01. Beibupatp cioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(heCcCHOHATTLHOMN ACSITEIIBHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKkcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VYcTHbIl onpoc
Tema 6.1 Pewienue pacu€rHbix 3a1au
Tema 7.1 HaOmronenue 3a XxoaoM
Tema 8.1 BBITOJHEHUS TPAKTUKO-
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, OpPUEHTUPOBAHHBIX 3aaHUN
CpeJ/ICTBa IMOWCKa, aHAIIM3a 1 1.6,1.7 [IpencraBnenue
MHTEpIIpETaluy HH(OpMaLUH, U Tema 2.1,2.2 pe3yJIbTaTOB
nH(GOPMaILIMOHHBIE TEXHOIOTUH IS Tema 4.1,4.2 MPAKTUYECKUX U
BBITTOJIHEHUS 33129 IPOPEeCCHOHATHLHON Tema 5.2-5.4 n1a00paTOpHBIX padoOT
JESTEIIbHOCTH Tema 6.1 [IpoBeneHne XUMUYECKOTO
Tema 7.1 JKCIIEPUMEHTA
Tema 8.1 Brinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pabot o
paboTaTh B KOJIJIEKTUBE U KOMaH/I€ Tema 4.1, 4.2 pazzenam AUCIUIUINHBI
Tema 5.2-5.4 OueHka caMOCTOSITENBHO
Tema 6.1 BBITIOJTHEHHBIX 3aIaHUI
Tema 7.1 3amura penieHus Kec-
Tema 8.1 3a1ay (C yueTom Oymymiei
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 npodeccnoHanbHOMI
OKpYKarollIeu Cpeibl, Tema 5.1 NESTETLHOCTH)
pecypcocOepexeHuto, MpuMeHsTh 3Hanuss | Tema 8.1 Brinonnenue 3aganui
00 U3MEHEHUU KJIMMAaTa, TIPUHIIATIBI IIPOMEXYTOUYHOMN
OepeKIMBOTr0 MPOU3BOJICTBA, FIPPEKTUBHO aTTecTaluu
JICWCTBOBATh B YPE3BbIYAMHBIX CUTYaLHSIX
1K 3.5. IIpou3BOIUTH PEMOHT U OKpPACKy Tema 8.1
ABTOMOOMJIBHBIX KY30BOB




