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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHl NPOrPAMMBLI  YYEBHOI
JUCIATLITAHBI

1.1. O6aacte npuMeHeHns padoyeii NpPOrpaMmsbl
OOmeobpa3oBarenbHas — AMCLUIUIMHA  «XUMMs»  SBISETCS  O0s3aTEIbHOM  YacThiO

001eo6pa3oBaTeIbHOrO LKMKIa 00pasoBarenbHOl nporpammsl B coorserctsun ¢ ®I'OC CIIO mo
cnenuanpHocTr 38.02.01 SKOHOMUKA U BYXTAJITEPCKUU YUET (ITO OTPACJISIM)

1.2. eab u miaHupyemble pe3yabTaThl 0CBOEHHUS TUCHUILIUHBI

CopepxaHue MporpaMMbl 00111€00pa30BaTEIbHON AUCHUILIMHBI «XUMHS» HAIpPaBJIE€HO Ha
JTOCTHKEHHE creayromeil unean: (GopMHUpOBaHUE Y CTYICHTOB IMPEICTaBICHUS O XHUMHUYECKOM
COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOW KAapTUHBI MHpa KaK OCHOBBI TMPUHATHS PEIICHUN B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO IIOBEJICHUS B IPUPOJAHON Cpeie.

3agaum JUCHMIIJIMHBI:

° Cq)OpMHpOBaTI) IIOHHUMAaHUEC 38,KOHOMCpHOCT€fI MMPOTCKAHUA XUMHUYCCKUX IIPOLUECCOB U
SBJICHUI B OKpYJXKalolleW cpele, LEJIOCTHOH HaydYHOW KapTUHBI MHUpA, B3aMMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

* Ppa3BUTb YMEHHS COCTAaBIATH (POPMYJBI HEOPraHWYECKMX W OPraHMYeCKUX BELIECTB,
YpaBHEHHSI XMMHUYECKUX pPEaKUUi, OOBACHATh UX CMBICI, WHTEPIPETHPOBATH PE3YIIbTATHI
XMMHUYECKUX IKCIIEPUMEHTOB;

° Cq)OpMHpOBaTB HaBbIKM IIPOBCACHUA HpOCTefIHII/IX XUMHYCCKUX OKCICPUMCHTAJIBHBIX
UCCIEOBAaHUN C COOJIIOAGHUEM MpaBWiI Oe30macHOro OoOpalieHus C BEHIeCTBAMU U
1a00paTOPHBIM 000PYI0BaHUEM;

* Ppa3BUTb yMEHHs HCIIOIb30BaTh WH(POPMAIMIO XHMHYECKOTO XapakTepa M3 pa3u4HBIX
HUCTOYHHUKOB,

* chopMHUpPOBaTh YMEHUS MIPOrHO3UPOBATH MOCIEACTBHSI CBOEH EATENBHOCTH U XUMHUECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

* chopMHpOBaTh NMOHMMAHUE 3HAYUMOCTH JOCTHXEHUH XMMUYECKOH HayKd M TEXHOJOTMH
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOICTBEHHON cep.

B pamkax mporpammbl y4eOHOW TUCHUIUIMHBI OOY4YalOIIMMHUCS OCBAaWBAIOTCS yYMEHHUS W
3HaHUS, HOPMUPYIOTCS 00IIME KOMIETCHIINN:

OK 01. Brwibupars cnocobbl pemeHuss 3aj1ad  NpodecCHOHAIbHOM  J1€ATEeIbHOCTH
INPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. lcnons3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AaHAIW3a W HWHTEpIpETaluu
uHpopManuu, 1 UHPOPMALMOHHBIE TEXHOJOTUHU JJi BBIIOJHEHUS 3a7ad NpodecCHOHATbHOU
JEeATEIbHOCTH.

OK 04. D DexTrBHO B3aUMOJICHCTBOBATh U PA0OTATh B KOJUICKTUBE U KOMAaH/IE.

OK 07. CopneiicTBOBaTh COXpAaHEHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHNI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMHM KJIMMaTa, NPUHLUIBI OepexIMBOrO MPOU3BOACTBA, 3P(HEKTUBHO
JeCTBOBATh B UPE3BbIYANHBIX CUTYALUX.

1.2.1. IlnanupyemMsbie pe3yjbTaTbl OCBOCHUsI 0011€00pa30BaTEJbHON IMCUMILIMHBI B
coorBercTBUH ¢ PT'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHNe JUCUUIUIMHA UMeeT NpH (popmupoBanuu u pazsutuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeH Ui

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIIHHbI

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
npodecCHOHATbLHON
NESATSIIbHOCTH
MPUMEHHUTEITHHO K
Pa3IMIHBIM
KOHTEKCTaM

B dactu Tpy10BOro BOCIIUTaHUM:

TPYAy,
[IEHHOCTH MacTepCTBa, TPY10J1I00ue;

- T'OTOBHOCTB K OCO3HaHHEC

- TOTOBHOCTHL K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYCCKOM u COIATBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TJIAHUPOBATH u
CaMOCTOSATEIBLHO BBIIIOJIHATH TaKyo
JIeSITEIILHOCTD;

- HWHTEpeC K pa3Iu4HbIM  cdepam

npodecCuoHaIbHOMN 1S TeIbHOCTH,
OBnajieHUe yHHUBEpPCAIbHBIMU Y4E€OHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENIbHO  (OpMYyJIUPOBATH U
aKTyaJIn3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBJIMBaTh CYILECTBEHHBIM MpPHU3HAK
WIn OCHOBaHHUE ISt

KJIacCU(UKAIUU U 0000IIEeHNUS;

CpaBHCHHA,

- ompeacidATh HEIHU ACATCIIBHOCTHU, 3aaad
napaMETphI U KaTCTOPUHN U3 JOCTUIKCHUA

- BBISIBJIATH 3aKOHOMCPHOCTH n
IMPOTHUBOPCUUA B paccMaTpruBaACMBIX
SABJICHUAX,

- BJIaJI€Th CHCTEMOM XMMHYCCKUX 3HaHHI>'I, KOTOpasA BKIHOYacCT:

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHA JJIEMEHT, aToM, JJEKTPOHHAas
obosouka aroma, S-, p-, O-3JeKTpOHHBIE OpPOWTAIHM AaTOMOB, MOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUECKast

CBsS3b MOJIb MOJIIPHAs Macca, MOJISIPHBIH 00BEeM, YIJIEPOJTHBIA CKEJeT,
(GyHKIMOHAIbHAS TPYIINA, PaauKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJIIEBOJAOPOIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (YIIEBOABI, KUPHI, OCIIKHN), MOHOMED,
MOJIUMED, CTPYKTypHOE

KpUCTAJUIMYUCCKaA PCHICTKA,

3BCHO, BBICOKOMOJICKYJIAPHBIC
XUMHNYCCKHX peaKI_[I/Iﬁ (OKI/ICJ'II/ITGJ'IBHO'

BOCCTAHOBUTCIIBHBIC, 39K30-U OHAOTCPMHUYCCKHEC, pPCAKIHUHU HWOHHOI'O O6M€Ha),

COEIMHEHMUS,
THIIBI
pacTBOp, SJEKTPOJIMTHI, HEIJICKTPOJUTHI, AICKTPOJUTHYCCKAS JHUCCOIHAIINS,
OKUCITUTENh, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUs XMMHUUECKOIO CTPOSHMSI OPTaHUYECKUX
BeuecTB A.M. ByTiepoBa, Teopust JJIEKTPOJIMTHIECKON TUCCOLIMAIUH,
nepuonuueckuii  3akon J[.M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PaKTOJIOTMUECKUE CBEACHHUS O
CBOIICTBax, cOCTaBe, MOJYYEHUH M OE30MacHOM HCMOJIb30BAHUU BaKHEHUIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY © MPaKTHYECKOH
JIeSITeIbHOCTH YeIIOBEKA;

- YMCTI) BBISIBJISATH xapaKTepHLIe HpI/ISHaKI/I 1 B3aNUMOCBA3b I/13y‘—IeHHBIX HOHSITI/Ifl,
HpI/IMeHSITI) COOTBGTCTBYI-OIIII/Ie IIOHSATUS HpI/I OIMMCaHUuN CTpO@HI/IH 158 CBOI>'ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIIICCTB U UX npeBpameHMﬁ; BBISABIIATH
B3aNMOCBS3b XUMHWYCCKHUX 3H3HPII>1 C IIOHATUSIMU U Hpe)ICTaBHeHI/IS[MI/I )IpyFI/IX

CCTCCTBCHHOHAYYHBIX NPCIAMETOB;
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-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBCTCTBHC PE3yJIbTaTOB

[EeNsIM, OIICHWBATh PHUCKH TOCTIEICTBUN
JIEATEIIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE IPH
pCIICHUH KHU3HECHHBIX MPOOJIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:
y4eOHO-

- BJIaACTb HaBbIKaMH

HCCIIEN0BATENBbCKON 51 IIPOEKTHOMN

JACATCIIbHOCTH, HaBbIKaMU paspcicHud
npo0Jem;

- BBIABJIATH IMPUYIUHHO-CIICACTBCHHBIC
CBSI3M U aAKTyaJM3UpOBaTh
BBI[BUTaTh  THIIOTE3Y €€

HaxXoAuThb aprymeHThl JIs1 JOKa3aTCJIbCTBA

3aavy,
penieHus,

CBOMX YTBEP)KICHMI, 3a7aBaTh I1apaMeTpbl
Y KPUTEPUU PELICHMUS,

- aHaJIM3UpOBaTh IOJYyYEHHBIE B XOJ€
pelIeHus 3aauu pe3yabTaThl, KPUTUUECKH

OIICHUBATH ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIOBHSIX;

- yMeTh  NEPEHOCUTh  3HAaHUA B

MO3HABATENbHYIO U MPAKTUYECKYIO 001acTH
JKU3HENEATEILHOCTH,

- yMeTB I/IHTerI/IpOBaTB 3HAHUA U3 paSHBIX
MPEAMETHBIX 00JIaCTeH;

- BbIJIBUI'aTb HOBBIC HJICU, npeJ:[naraTb
OpI/IFI/IHaJ'II)HI)Ie IIoaAXoabl 1 peIHeHI/IH;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCAMHEHUI
ME¥KIYHApOAHOTO COK3a TEOPETUYECKON U IPUKIIAJIHOW XUMHUHU U TPUBHAJIbHBIE
Ha3BaHUs BAXHEUIIMX BEHICCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUaK, raiieHasi U3BeCTh, HeTalleHas U3BeCTb, MUThEBAs COJA U IPYTHX),
COCTaBIIATH (GOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIECTB, YPaBHEHUS
XUMHUYECKHUX PEaAKIHii, 00BSCHATH UX CMBICI; OATBEPKIATh XapaKTepHbIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMETh yCTaHABJIMBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX HEOPIraHUYECKUX U
OPraHUYECKHUX BELIECTB K ONPEACICHHBIM KJIACCaM U TpyIaM COEAUHEHHI,
XapaKkTePU30BaTh UX COCTaB U BaXKHEHIIINE CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJAOPOIHAS),
THUIIBI KPUCTAIUTUYECKUX PEIIETOK BEIIECTB; KIACCU(UIIMPOBATh XUMHUECKHE
‘peaknuu;

- chopMHpOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHUM
MPUPOJIBI, B POPMUPOBAHUHN MBIIUICHUS U KYJIBTYPhI JIMTUHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS] IPAKTHIECKUX
3a/1a4y ¥ YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (POpMYJIaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIh30BaHNEM (PH3UUECKHUX BEIHUHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIUYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS U PUHATUS PEIIEHU B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBI3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

dbenon,
dopmanbaeru, yKCyCHas KHUCIIOTA, TJIMIMH, YTapHbI ra3, YIIeKHCIbIA Tas,




-CIIOCOOHOCTh WX  HCITOJIb30BAHHS B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

OK.02. Mcnonws3oBaTh
COBPEMECHHEIC
CpeICTBa MOUCKA,
aHanusa u
UHTEPIIPETALNH,
nHpopManuu u
nH(pOpMaIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npodecCHOHATbLHON
eI TENIbHOCTH

B obnactu 1eHHOCTH HAYYHOTO MTO3HAHMSA:
- chOpPMHUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILIECTBEHHOM
MPAKTUKU, OCHOBAaHHOIO — Ha JUaliore
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOEro MecTa B IIOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAaHUE  SA3BIKOBOM U
YUTATEIbCKOM KYJIBTYpPhl KaK CpEICTBa
BSaHMOI[efICTBHﬂ MCKOY JIYOAbMU n
MO3HAHUS MHPA;

- OCO3HaHHE LEHHOCTHU HAY4YHOU
NESTENIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO u HCCIIEJIOBATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnazneHre yHUBEPCAJIbHBIMH Yy4e€OHBIMU
II03HaBaTCJIIbHBIMU I[CﬁCTBHS[MI/II

B) paboTa ¢ uHpopmauei:

- BIAAETh  HaBBIKAMU  TIONy4YEHUS
uH(pOpMallMd W3 HCTOYHUKOB  Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO  OCYILECTBISATh
NOUCK, AaHalIM3, CHCTEMAaTHU3aLUI0 H
MHTEPIIPETAlNI0 UHPOPMAIMKU Pa3TUUHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- co31aBaThb TEKCThI B Pa3InYHBIX
dopmarax ¢  yd4eToM  Ha3HAYCHHS
uHpOpMallMd W  LEJIeBOW  ayJAUTOPHH,

- YMETh IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHMYECKUX BEILECTB IPU HArpeBaHUU, MOJyYCHHUE ITHIICHA U U3YYEHUE €ro
CBOICTB, KaYECTBEHHbIC PEAKLMU HA allbJETH]Ibl, KpaXMal, YKCYCHYIO KHCIIOTY:
JeHaTypanusi OelKOB MpU HArpeBaHHUM, I[BETHBIC pEakUuu OEIKOB; MPOBOIUTH
peaKuu HOHHOTO 0OMEeHa, OIpeNeNsATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cynb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTaJIbHBIE 3a7adu 1Mo TeMaMm "Mertamisl" u
"Hemeramnsl") B COOTBETCTBHM C NpPaBUJIAMU TEXHUKM O€30MaCHOCTH MpHU
o0palIeHny ¢ BeecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHHEM; TIPEACTABISTh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B (hOpME 3aIllUCU ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pe3yJIbTaTOB;

- YMETh aHAJTN3UPOBATh XMMHUYECKYIO0 HH(OPMAILIKIO, TOTy4aeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET U ApyTHEe);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX
SBJICHHUM (HaOJI0/IeHNe, N3MEepPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHNUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUUECKUM (POpMyJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIUH ¢ UCIIOJIb30BaHUEM (PU3NYECKUX BETUUMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh

CHUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHSTHS PEILIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHUEM




BEIOMpas ONITUMATTLHYO bopmy
NPECTABICHUS U BU3yaJIH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTD nHpopManuy, ee
COOTBETCTBUE IPABOBBIM W  MOPAJIbHO-
ATHYECKUM HOpMaM;

- UCIIOJIb30BATh cpencTa
WH(POPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJOTHMI B PEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPraHU3aI[MOHHBIX
3a7a4 = ¢ coOmofeHueM  TpeOoBaHMM
APrOHOMUKH, TEXHUKH O€3011acHOCTH,
THTUEHBI, PECYpCOCOCPEKEHHUs, TPABOBBIX
u ATHYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€301acHOCTH;
- BIAQJICTh HABBIKAMHU pACIO3HAHUE W
3alUTEl “HPOpPMAIH, HHPOPMAIIOHHOM
0€30I1aCHOCTH JINYHOCTH;

OK.04. DdpdexTuBHO
B3aWMO/JICHCTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
- OBJIaJIcHHUE HaBLIKAMU y4eOHO-
HCCIIEI0BATEIbCKON MIPOEKTHOMN 51
COITMATbHOM JIEATEeIbHOCTH;

OBnajeHue YHHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) COBMECTHas JIeSITEIIbHOCTD:

- MMOHUMATh u HCITOJIb30BaTh

- YMETh TUIAHHPOBATHh M BBIMOJIHATH XUMHUUYECKHH IKCIIEPUMEHT (MpeBpaIieHus
OpTraHWYECKUX BEUIECTB MPHU HArPEBaHUM, MOJYUCHUE DTHIICHA U U3YUYCHHE €ro
CBOMCTB, KaYECTBEHHbBIE PEAKIIMU HA albJCTU/IbI, KpaxMasl, YKCYCHYIO KHCIOTY;
JieHaTypaiusi OeJIKOB MpU HArpeBaHUH, IBETHBIC pEaKIUu OETKOB; MPOBOJUTH
pEaKIuu HOHHOTO 0OMEHa, ONPEAEISATh CPEly BOJIHBIX PACTBOPOB, KAU€CTBEHHBIE
peakiuu Ha cyibdaT-, KapOOHAT- W XJIOPHA-aHUOHBI, Ha KATHOH aMMOHUS,
peliaTh dKCIeprUMEHTaNbHbIE 3a1a4u 1Mo TeMaM "Metamner” U "Hemeranns") B
COOTBETCTBUU C TpaBUIAMU TEXHUKH OE€30MacHOCTH TIpu OOpalieHuu ¢
BEIIECTBAMH M JITA0OPATOPHBIM O0OPYIOBAaHUEM; TMPEJACTABIATh PE3YJIbTAThI




MPEUMYILECTBA KOMaHIHOMN 51
WHAUBUIYATBHON pabOTHI;

- IIPUHUMATh LEIU COBMECTHOM
JIESITENIbHOCTH, OpraHU30BBIBATH u
KOOpAMHMPOBaTb  JEHCTBUS IO €€
JOCTHKEHUIO: COCTAaBJIATh IJIaH JEHCTBUM,
pacnpenesiaTe pojlu € y4eTOM MHEHMU
YYaCTHHUKOB,  OOCYXJIaThb  pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJIUHHUPOBATH U BBIIUIOHATH paboTy B
YCIIOBUSIX PEAIbHOTO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

- OCYLIECTBIIATH IIO3UTUBHOE
CTPaTEeruyecKoe IOBEACHUE B Pa3IMYHBIX
CUTyalUsX, MpOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULUATUBHBIM
OBnanenune YHUBEPCAIBHBIMU
PeryIsITUBHBIMU AEHCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JTHOAEH:

- IPUHUMATh MOTHBBI U aPTyMEHTHI APYTUX
JIOJEd  IpU  aHAJIW3E€  pe3yJIbTaToOB
JESATEIBHOCTH;

- IIpU3HABaTh CBOE IIPAaBO U MPaBO JPYIHX
JI0JIeH Ha OIIMOKH,

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C
MO3UIUH JIPYTOro YesioBeKa

XMUMUYECKOTO AKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIUX
peakuuii ¥ GOpMyIHPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIHTaTOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpYKarollen Cpe.bl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 dexTuBHO
eficTBOBAThH B
Ype3BBIYANHBIX
CUTYaIHSIX

B o6sacT 3K0710r14ecKoro BOCIUTaHMS:

- copMHPOBAHHOCTH  HKOJIOTHYECKOM
KYJbTYpBI, [IOHMMAaHHE BIIUSTHUS
COLIMAIbHO-DKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME TIPUPOJHOM U  COUMAIBHOMN
cpefibl, OCO3HaHue II100aJBHOI0 XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

- IUIAHUPOBaHWE U  OCYULICCTBIICHUE
JICMCTBUM B OKpPYXKalOLIEH Cpeie Ha OCHOBE
3HaHUSA LEeJNed yCTOWYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIIPUHATUE NENUCTBHM,
IIPUHOCSALIMX BpEX OKPYXKaroLleH cpene;

- YMCHUC IIPOIrHO3UPOBATH
He6ﬂarOHpI/I${THBIe OKOJIOTHYCCKHE
IOCJIICACTBHA NpCaAIIpUHUMACMBIX

JEHCTBHM, IPEAOTBPALLATh UX;

- pacIIMpEeHHE ONbITa  JESATEIbHOCTH
DKOJIOTMYECKOM HaAIIPaBICHHOCTH;

- OBJIaJIcHHE HaBBLIKAMU y4eOHO-
HCCJIEI0BATEIBCKON MIPOEKTHOMI u
COLIMAJIbHOW JEATEIbHOCTH

- chopMHpOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPhI TUIHOCTH, €€
(GYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeIICHHS MPAKTUICCKUX
3aJ1a4 ¥ HKOJIOTMYeCK 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

- YMETh cO0JII0/1aTh IPaBUJIIa SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH EATEIHHOCTH B IIEJIIX COXPAHEHUS! CBOETO 3/10POBbS U
OKPYXaIOIIE TPUPOJIHON CPE/bl; YUUTHIBATh OMTACHOCTh BO3/ICHCTBUS HA )KUBbBIC
OpraHU3MbI OIIPEIEIICHHBIX BEIIECTB, IOHUMAsl CMBICH [IOKA3aTels PEACIIbHON
JIOITyCTUMOW KOHILIEHTpaluu
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM yueOHON AMCHMUILIMHBI U BUABI Y4eOHO#i padoThl

Bup y4eOHoii padoThI O0bem yacoB
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 72
B T.4.
TeopeTuieckoe o0ydeHue 32
MPAKTUYECKHE 3aHITHS 40
IIpome:xxyTouHnasi arrectanuss B (opmMe HMTOroBOl OLEHKH / 3a4eT C
OLICHKOM
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

®opmupyemMble
HaumeHnoBaHue pa3aesioB u Conep:xaHue yueOHOIro MaTepuaJa, 1adopaTopHble U NPAKTHYECKHE O0Bém odue u
TeM Pa6oThl, HHAUBUAYAJIbHBIN NMPOEKT (eC/IM MPeTyCMOTPEHBI) 4acoB npogeccuoHaJIbLHbIE
KOMIIEeTeHIIUH
1 2 3 4
OcHoBHOe conep:kaHue
Pazgennt 1. OCHOBBI CTPOeHHUsI BellleCTBa
Teoperudeckoe oOydeHue
CoBpeMeHHass Monenb CcTpoeHHs atoMa. CHMBOJIMYECKHH S3BIK XHMUU.
XUMUYECKUH dNIEMEHT. DNeKTpoHHas KoHpurypauusa aroma. Knaccupukanus
XMMHYECKUX DJIEMEHTOB (s-, P-, d- 3jeMeHThI). BasleHTHbIE 3JICKTPOHBI. 5
BanenTHOCTb. DJeKTpOHHAas pupoaa XUMHYECKON CBSI3HU.
DIEKTPOOTPULIATENBHOCTh. BUIBI XUMUYECKOM CBSI3M (KOBaJIEHTHAs, HOHHAS,
MeTaJyuIMuecKasi, BOJIOPOJIHAS) U CITIOCOOKI €€ 00pa30BaHuUs
Tema 1.1. CTpoenune aToM0B
[IpakTueckue 3aHATUS
XHMHUYECKHUX FJIEMEHTOB U . . . OK 01
. Pemenne 3amanuii Ha WCMOMB30BAaHUE XUMHUYECKOW CHMBOJMKH W Ha3BaHUH
NpUpoIa XUMHYECKOI CBSI3U . .
COCMHEHUH TI0 HOMEHKJIAType MEXKIyHAapOIHOTO COI03a TEOPETHUECKON |
OPUKIATHON XWUMHM W TPUBUAIBHBIX Ha3BaHWM JUIsI  COCTaBIICHUS
XUMHUYECKHX (OpPMYIN JIBYXaTOMHBIX COEIUHEHUN (OKCHUIOB, CYIb(UIOB,
THAPUAOB M T..) U JAPYTUX HEOPTraHUYECKUX COCTUHEHU OTIENbHBIX 4

KJIACCOB.
[IpakTueckue 3a7aHusi HA YCTAHOBJICHHE CBSI3M MEXIY CTPOCHUEM aTOMOB
XMMHYECKUX DJIEMEHTOB M  IEPHOJUYECKMM U3MEHEHHEM  CBOMCTB
XUMHYECKUM DJIEMEHTOB M HUX COSIMHEHHHM B COOTBETCTBHH C ITOJIOKECHHEM
ITepuoanyueckoil CUCTEMBI.

12




Tema 1.2. Ilepuoanyeckuii
3akoH 1 Tadauna JI.1.
MenneaeeBa

Teopetuueckoe o0y4yeHue

[lepuonuueckas cucrtemMa xumuyeckux d3yemeHtoB J[.M. Menneneesa.
Ousuyeckut  cMbicn  Ilepuogumueckoro 3akona J[.M. Mennaeneesa.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTBIX U CIOXHBIX BEUIECTB B COOTBETCTBUHM C IIOJIO)KEHUEM
XUMHUYECKOro 31eMeHTa B llepuoanueckoi cucreme. MUpoBO33pEHUYECKOE U
HayyHoe 3HaueHue llepmoamueckoro 3akona /.M. MenneneeBa. IIporuossl
.. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHX JJIEMEHTOB. Perienue
MPAKTUKO-OPUECHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUil Ha XapaKTEpHU3aIUIO
XUMUYECKHUX 3JIEMEHTOB «MeTaluinyecKkue / HeMETaJUIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JEMEHTOB B COOTBETCTBHUH C MX
3JIEKTPOHHBIM CTPOCHUEM M TIOJIO)KEHHMEM B TNEPUOAUYECKOM CHUCTEME
xumuueckux asementoB .M. MenneneeBay

OK 01
OK 02

Paznen 2. Xumuueckue peakuu

u

Tema 2.1. TUIBI XHMHYECKHUX
peaxuuit

Teopernueckoe oOyueHue

KJ'IaCCI/I(I)I/IKaI_II/IH M THUIIBI XUMHWYCCKHX peaKHI/Iﬁ C Y4aCTHEM HCOPTaHUYCCKUX
BCIICCTB. CocraBieHne ypaBHeHI/II\/’I pCaKHI/II\/'I COCAUHCHHS, Pa3JIOKCHU,
3aMCIICHUA, O6M€Ha, B T.4. peaKI_[I/II\/'I TOpCHUS, OKHUCIICHUA-BOCCTAHOBJICHUS.
YPaBHGHI/ISI OKHCJICHHS-BOCCTAHOBICHH. CTeneHb OKUCICHHS. OKHCIUTEIb
1 BOCCTaAHOBHUTCIIb.

CocraBienue u YpaBHUBAHUC OKUCIIUTCIBbHO-BOCCTAHOBHUTCIbHBIX peaxuuﬁ
MCTOOAOM  DBJICKTPOHHOI'O Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC
pCakuuu B MpHUpoOAC, MPOU3BOJACTBCHHLIX MPOHCCCAX U KUSHCACATCILHOCTU
OpraHnu3MoB

HpaKTI/I‘-ICCKI/IC 3aHATUA
KomnyecrBenunle otHomeHuss B XUMHH. OCHOBHBIE KOJHMYECTBEHHBIE
3aKOHBI B XUMHH W PACUCTHI 110 YPAaBHCHUAM XHUMHUUYCCKHUX peaKHI/II\/'I. Mois

OK 01
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KaK eIMHHUIAa KOJIM4YEeCTBa BellecTBa. MossipHas Macca. 3aKOHbl COXPAHEHHUS
Maccel MW DJHepruu. 3akoH ABoragapo. MomspHbeIE  00BEM  Ta30B.
OTtHocuTenbHAsT MIOTHOCTh ra3oB. PacueTsl 1O ypaBHEHMSIM XUMHYECKHX
peaKIuii ¢ UCTIONIb30BaHUEM MacChl, 00beMa (HOpPMaJIbHBIE YCIOBHS) T'a30B,
KOJINYECTBA BEILIECTBA

Teopetuueckoe o0y4yeHue

Teopus  2NEeKTpOIUTHYECKOM  aucconuanuu. HMoHBL.  DJIEKTPOJIHUTHI,
HE3JIEKTPOJUThI. Peakinu nonHoro ooMena, CocraBlieHUE pEeaKIMil HOHHOTO

Tema 2.2. oOMEHa IyTeM COCTaBJIEHMS HX TMOJHBIX M COKPALCHHbIX HOHHBIX
JIEKTPOJIUTHYECKAS ypaBHeHU. KHCIOTHO-OCHOBHBIE peakUMH. 3aJaHusi Ha COCTaBJIICHHE OK 01
AUCCONMALMS U HOHHBIH MOHHBIX peaKuui OK 04
o0MeH [IpakTuueckue 3aHATHA
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKIuii’.
UccnenoBanne TunoB (IO COCTaBy M KOJMYECTBY HUCXOAHBIX U
00pa3yIoNIMXCs BEIIECTB) M NMPU3HAKOB XMMHYECKHX peakuuil. [IpoBenenne
peaknuii HOHHOTO OOMEHa, OmpeIeNieHHE CpeAbl BOIHBIX PACTBOPOB.
3azaHus Ha COCTaBJICHUE HOHHBIX peaKklnui
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPTAaHMYECKUX BeLIECTB
Teopernueckoe oOyueHue
[Ipenmer Heopranmueckoi xumuu. Kiaccudukanus HeOpraHUYeCKHX
Tema 3.1. Knaceudpukamus | BELIECTB. [Ipocteie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXHBIX
HOMEHKJIATYpA H cTpoenne | BEECTB (oKcuIbl, TUAPOKCUABI, KHUCIOTHL, coin). B3aumocss3b
Heopranmdeckux pemects | HEOPTAHMUECKHX  BELIECTB. ArperarHbie COCTOSIHMSI ~ BELIECTBA. OK 01
Kpucrannmnueckue 1 aMopHbI€ BEIIECTBA. OK 02

Tunel KPUCTATINIMICCKUX PCHICTOK (aTOMHEUI, MOJICKYJIsIpHAad, HWOHHAasd,
MCTaJ'IJ'II/I‘-ICCKaH). 3aBUCHMOCTD (I)I/I3I/I‘-ICCKI/IX CBOIMCTB BeIlleCTBA OT THIIA
KpHCTaHHHqCCKOﬁ PCHICTKU. 3aBHCHMOCTh XHMHYECKOH aKTUBHOCTHU

14




BEIIECTB OT BUJA XMMHUECKOW CBS3M U THMA KPUCTAJUIMYECKOH PEIICTKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

[IpakTrueckue 3aHATHS

HomMmeHkiiatypa HeopraHM4ecKHX BEIECTB: Ha3BaHUE BEILECTBA MCXOAS U3
UX XUMHUYECKON (POPMYJIbI MIIM COCTaBICHUE XUMHUYECKON (POPMYJIIbI HCXOS
13 Ha3BaHMs BemiecTBa 1o MexayHapoaHoi (MIOITAK) wim TpuBHambHOM
HOMEHKJIaType.

Pemenne mpakThyeckux 3aJaHui MO Kiaccu(UKAIMK, HOMEHKIATYPE U
XUMHYECKUM (OpMyJiaM HEOPTraHUYECKHX BEIISCTB Pa3UYHBIX KJIACCOB
(yrapsslii ra3, yIJEKHCIBIA Ta3, aMMHaK, ramieHas HW3BeCTh, HeralieHas
W3BECTh, MUTHEBAsl COJlAa W JPYTUX): HA3bIBaTh W COCTABIIATH (HOPMYJIBI
XUMHUYECKUX BEUIECTB, ONPEIEIATh NPUHAIIEKHOCTD K KJIAcCy.

Hctounuku xummudeckod uHpopManuu (CpeAcTB MaccoBOW HMH(OpMAIINH,
cetb HMurepHer u apyrue). Ilouck wuHbopManuu 1O HA3BAHUAM,
uaeHTHPHUKATOpaM, CTPYKTYPHBIM hopMyiaM

Tema 3.2. ®Du3uko-
XNMHYECKHUE CBOICTBA
HEOPraHUYeCKHUX BellecTB

Teopernueckoe oOyueHue

Meramiel. OOume Qu3nueckne W XUMHUYECKHE CBOMCTBA METAILIOB.
CriocoObl mosyueHusi. 3HauY€HHWE METaUVIOB M HEMETAJUIOB B IMPUPOJE U
AKHU3HEIESATEIbHOCTH YeloBeKa M opraHu3smMoB. Koppo3usi MeTayioB: BUIbI
KOppO3H1H, CIIOCOOBI 3aIIUThl METAJJIOB OT KOPPO3UHU

Hemerannel. OOmue Qu3nueckue M XUMHUYECKHE CBOICTBa HEMETAJUIOB.
Tunuuneie cpoiictBa HemeramnoB |V- VII rpynn. Knaccudpukamus u
HOMEHKJIATypa CO€IMHEHHH HemeTaioB. KpyroBopoTbl OHOr€HHBIX
3JIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB
(OKCHIIOB, THAPOKCHIOB, KHUCIOT, coOjied U Jp.). 3aKOHOMEPHOCTH B

OK 01
OK 02
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W3MEHEHHUH CBOMCTB MMPOCTBIX BCUICCTB, BOAOPOAHBIX COGI[I/IHCHPIP'I, BBICHIHNX
OKCHUIOB U THAPOKCHUIOB

[IpakTrueckue 3aHATUS

CocraBneHrne ypaBHEHHH XUMHUYECKHX PEAKIUN C y4acTHUEM IMPOCTHIX U
CJIOKHBIX HEOPTraHMYECKHUX BEUIECTB:METAJUIOB W HEMETAJIOB;, OKCHJIOB
METaJIJIOB, HEMETAJIOB ¥ aM(DOTEPHBIX ANEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUN U aM(OTEpHBIX TUIPOKCHUIIOB; HEOPraHHUUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETUYECKUX  3aJaHUM  Ha
CBOMCTBA, COCTaB, IOJyYyeHUE U OE€30MacHOE MCIOIb30BAaHUE BAKHEHIIMX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKA

Teopernueckoe oOyueHue. CBONHCTBa HEOPTaHUUECKUX BEIIECTB

HpaKTI/I‘leCKI/IC 3aHATUA
J'Ia60paT0pHa;1 pa60Ta «I/II[GHTI/I(I)I/IKaI_[I/IH HCEOPTaHUYCCKUX BCUICCTB».
Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 110 XUMHWYCCKUM CBOMCTBaM METaJIOB

Tema 3.3. . OK 01
U HEMETAJUIOB, 10 PAacCHO3HABAHUIO U IMOJIyYEHUIO COCAVUHEHUH METaUIOB U
Nnentuduxanus ’ p y OK 02
HEMETaJJIOB.
HEOPraHW4ecKHX BellecTB OK 04
WNnentudukanus HEOPraHUYECKUX BELIECTB C MCIOJIb30BaHUEM HMX (PU3HKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuil. KauecTBeHHbIE
peakuuu Ha cynbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI
Pa3nes 4. CTpoeHue u cBOHCTBA OPraHMYeCKHUX BELECTB
Tema 4.1. Teopetuueckoe oOydeHue OK 01
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Kaaccnduxanus, crpoenue u
HOMEHKJIATypa
OpPraHn4yecKuXx BelecTB

IlosiBieHHe ¥ pa3BUTHE OpPraHUYECKOM XuMmMuM Kak Hayku. [Ipegmer
OpraHUYeCKON XMMHUHU. MeCTO U 3HaY€HHE OPraHMYECKOW XMMHUU B CHCTEME
€CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHHE KAK MOPSAJOK COEIUHEHHS aTOMOB B MOJEKYJIE
COrJacHO MX BaJ€HTHOCTH. OCHOBHBIE MOJOXKEHHUS TEOPUH XUMHYECKOTO
CTPOCHUSA OpraHnyeckux coeauHeHut A.M. bytiepoBa. YriepoaHslil ckeyet
OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO
CTPOEHHUSI MOJIEKYJI.

N3omepus u u3oMepsl.

[Tonsatue o pynxnuonansHoM rpymmne. Pagukan. [Ipuanumne! knaccudukanum
OpraHUYEeCKUX COEIMHEHHU. MexayHapoaHas HOMEHKJIATypa U MPUHLHUIIBI
HOMEHKJIATypbl OpraHu4eckux coeauHeHuid. [lonstue 06 azoTcomepskammx
COCIMHEHUSIX, OMOJOTMYECKH AaKTUBHBIX BelecTBax (yrieBojax, >KUpax,
Oenkax W Jip.), BHICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX (MOHOMEp, MOJIMMeEp,
CTPYKTYpPHOE 3BEHO)

[IpakTrueckue 3aHATHS

Homenkmarypa  OpraHM4ecKMX  COCIMHEHUW  OTHECIbHBIX  KJIIACCOB
(HaCBIIIIEHHbIE, HEHACHIIIICHHBIE U apOMATUYECKHUE YTIEBOIOPO/bI, CIIHPTHI,
(heHOIbI, anbAeTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

CocTaBieHne TOJNHBIX M COKPAIICHHBIX  CTPYKTYPHBIX  dopMyl
OpPraHMYECKHUX BEIIECTB OTHAEJIBHBIX KJIACCOB, MCIIOJIBb3Ysl MX HA3BaHMS IIO
CUCTEeMAaTUYEeCKOM W TPUBUAIBHOM HOMEHKIAType (ITHJIEH, AalleTHIIEH,
rmiepuH, (eHon, GopManmbierus, yKCycHash KHUCIIOTa, THUIuH). Pacuersr
npocreiiie GopMyJibl OpraHUYECKOW MOJIEKYJIbI, UCXO/I1 U3 DJIIEMEHTHOTO
cocrasa (B %)

Tema 4.2.
CBoiicTBa OpraHM4YecKux
coeIMHEeHU

Teopetuueckoe o0ydeHue

®OU3MKO-XMMUYECKHE CBOWCTBA OPTraHUYECKUX COCIUHCHHN OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH

OK 01
OK 02
OK 04

17




KJaccu(UKalMu U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKUN pSA U
obmast popmyna; nzomepusi; GU3NIECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA,
CHIOCOOBI TIOTTyUYEHUS ):

- MpeeNIbHBIC YTIIEBOAOPOAbI (AIKAHBI M IMKJIOANKaHbl). ['opeHne meraHa
KaK OJMH M3 OCHOBHBIX HMCTOYHHUKOB TEIJIa B IPOMBIINIJICHHOCTH M OBITY.
CBoiicTBa IPHUPOAHBIX YIJIEBOJOPOJOB, HAXOXICHHE B TMPHPOAE U
IPUMEHEHHE AJIKaHOB;

- HempenenbHble (AJIKCHbI, ATKWHBI W aJKaJUCHbI) M apOMaTHYECKHE
yrieBoaopoabl. ['openue aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH TS CBAPKH U PE3KH METAJIOB

- KHCJIOPOJICOIEPIKAINEe COCTUHEHUsT (CIUPTHl U (PEHONBI, KapOOHOBBIC
KHUCJIOTHI U 3()UPBI, alIbJETUABI U KETOHBI, )KUPBI, YriieBobl). [IpakTndyeckoe
OpPUMEHEHHE  OTHICHIJIMKOJS,  INuIepuHa, ¢eHona.  [IpumeHenue
dopmanbpaeruna, amneranbleruia, YKCYyCHOW KHCIOTH.. MpUla Kak coyiu
BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBOWMCTBA MbLIA

- a30TcoAep)Kallue COeNUHEHUS (aMHHBI W aMUHOKHCIOTBHI, OCJKH).
BbICOKOMONEKYISIpHBIE COCMHEHUSI (CHHTETHYECKHE M OHWOIIOTUYECKHU-
aKkTuBHbIE). MoHOMep, moJauMep, CTPYKTypHOoe 3BeHo. [lonmumepusanus
STHJICHA KaK OCHOBHOE HAlpaBJICHUE €ro HCIOJIb30BaHMA. | eHeTHuecKas
CBSI3b MEXIY KJIacCaMH OpPTraHMYECKHX COEINHEHHH

HpaKTI/I‘leCKI/IC 3aHATUA

CBoiicTBa OpraHU4YC€CKUux COG,I[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB (TpI/IBI/IaJ'ILHaH u
MCKAYHapOoaHaA HOMCHKIJIaTypa, XHUMHUYCCKUC CBOﬁCTBa, CITOCOOBI
nonyquI/m): MMpEACIILHBIC (aJ'IKaHLI n I_II/IKJ'IOEUIKaHLI), HCIIPEACIIbHBIC
(aJ'IKeHLI, AJIKUHBI U aJ'IKaI[I/ICHLI) U apOMaTUYICCKHUC YITICBOAOPOAbI, CITUPTHI U
CbeHOJ'IBI, Kap6OHOBBIe KHCJIOTHI U 3(1)I/IpI)I, AJIbJACTUAbl U KE€TOHBI, aMWHBI 1
AMHWHOKHCIIOTHI, BBICOKOMOJICKYJISAPHEBIC COCAUHCHUS. 3a)IaHI/I$I Ha
COCTaBJICHUC ypaBHeHI/Iﬁ XUMHYCCKHUX peaKum?I C Y4aCTUEM OPraHUYCCKUX
BCIICCTB HA OCHOBAHHHU UX COCTaBa U CTPOCHUA CocraBiieHHE CXeM peaKum?I
(B TOM qucCJIC 1o MNpEaAJIOKCHHBIM OCIoYKamM npeBpameHI/Iﬁ),
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XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHECHUM
OTIENBHBIX KJIACCOB, CIIOCOOBI WX TOJIyYeHHs W Ha3BaHHE OPraHUYECKUX
COCIMHEHUM 10 TPUBUAIBHOM WIM MEKIyHAPOJHOM CHUCTEMaTH4ECKOMN
HOMEHKJIaType. PemeHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3a/laHui HAa CBOMCTBA OPTaHUYECKUX COCIMHEHUN OTIEIIBHBIX KJIACCOB

HpaKTH‘lGCKI/Ie 3aHATUA

JlaboparopHass pabora "IIpeBpamieHuss OpraHUYECKUX BEIIECTB MPH
HarpeBaHun". llodyuyeHue HSTUieHA U U3Y4YEHHE €r0  CBOWCTB.
MopenupoBaHie MOJEKYJI U XUMHUECKUX MPEBPALICHUN HA PUMeEpe ITaHa,
STHJICHA, alleTUIICHA U .

Tema 4.3.
Npentuduranus
OpPraHMYecKHuX BelecTB, UX
3HAYeHHUEe U IPUMHpPEHue B
OBITOBOI M MPOU3BOHOH
JeITeJIbHOCTH YeJIOBeKa

TeOpeTI/I‘leCKOG 06yquI/Ie

buooprannueckue coenuHenus. IlpumeHenue u Ouosoruyeckas poiib
yraeBooB. OKUCIIEHHE YIII€BOIOB - HCTOYHUK SHEPTUU KUBBIX OPIraHU3MOB.
Obnactu npUMEHEHHs aMUHOKMUCIOT. IlpeBpamieHuss OenkoB NHIIM B
opranusMme. buonormueckue ¢yHkuuu OenkoB. buonornyeckue QpyHKIUU
xupoB. Ponp opraHuueckoil XUMHM B pEHIEHUH MpoOJIeM MNULIEBOU
0e3omacHOCTH

Ponp opranmyeckoil XuUMUM B pEIIEHHH MpOOJIIEM BSHEPreTU4ecKon
0€30MacHOCTH, B Pa3BUTHM MEIWLMHBI, CO3JaHUM HOBBIX MAaTEepUANIOB,
HOBBIX HCTOYHUKOB OSHEPruM (aJbTepHATHBHBIE HMCTOUYHUKU DSHEPTHH).
OnacHoCTp BO3ACUCTBHS Ha JKUBBIE OPraHMU3MBbl OPIaHUYECKUX BEILIECTB
OTIENBHBIX KJIacCOB (YIrJe€BOJOPOJbI, CIUPTHI, (DEHOJBI, XJIOPOPTaHUUECKUE
NPOU3BOJIHBIE, AaNBJETUABl M JIp.), CMBICH IIOKa3aTelas MpeaeiabHO
JOIYCTUMOM KOHLIEHTpaluu

OK 01
OK 02
OK 04
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IIpakTrueckue 3aHATHUS

JlaboparopHass pabota: "UneHTudukamus OpPraHUYECKUX COCAMHCHUU
OTJIETIbHBIX KJ1acCOB"

WNnentudukanuss OpraHuvYecKMX COSAMHEHHMH OTICNIBHBIX KJIaccoB (Ha
pUMepe albJeruI0B, Kpaxmala, YKCYCHOW KHCIOTHI, O€JKOB U T.I.) C
UCIOJIb30BaHUEM MX (U3MKO-XMMHYECKHX CBOMCTB U  XapaKTEPHBIX
KauecTBEHHBIX peakuuid. Jlenatypanusi Oenka mpu HarpeBaHuu. LIBeTHble
peakuuu 0enkoB. BO3HUKHOBEHUE aHAIUTUYECKOTO CUTHANA C TOYKU 3PEHUS
XUMHYECKHX TMPOIECCOB TMPH MPOTEKAHWM KAYEeCTBEHHOW pEakIuw,
MO3BOJISIONICH MICHTH(PHUIIMPOBATH MPEIOKEHHBIE OPTaHUYECKUE BEIECTBA

[IpakTryeckue 3aHATUS
Kontposnbnas padota 3. CTpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

Pa3znen 5. Kunernueckue u TEPMOAMHAMUYECCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYECCKHUX peakunﬁ

Teopetuueckoe o0ydeHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HDaKTOPOB: MPHUPOIBI
pearupyrommux  BEIIECTB, KOHIEHTpPAalUUMHU  PEarupyrolux  BEIIECTB,
TEeMIIepaTyphbl U TUIOMIAIU PEAKIIMOHHON MOBEPXHOCTH. TeroBbie 3P heKTh
XUMUYECKUX peakIuil. DK30- U IHAOTepMUUYEcKue, peakiuu. OOpaTUMOCTh
peakunii. XMMHYECKOE€ PABHOBECHME M €ro CMELIEHHE IO JIEWCTBUEM
pa3nuYHbBIX (aKTOPOB (KOHIIEHTpAIMS PEareHTOB HIIM MPOJIYKTOB PEaKIIUH,
JaBJICHHE, TeMIIepaTypa) AJsl CO3/IaHusl ONTUMAIBHBIX YCIOBHI MPOTEKaHUS
xuMuueckux rmpoueccon. [Ipunmun Jle [larense

[IpakTrueckue 3aHATHS

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHalu3 (PaKTOpOB,
BIIMAIOIINX HA U3MEHEHHE CKOPOCTH XMMUYECKON PEaKLIUH, B T.4. C MO3HUIINI
9KOJIOTMUECKH  IIeJIECO00pa3HOro TMOBEACHHS B OBITY U TPYIOBOH
JEATEIbHOCTH B LEJIAX COXPAHEHUs CBOETO 3J0pPOBbsI M OKpYKaroLIEH
IIPUPOHOM CPEIBI.

PelreHne npakTMKO-OpPUEHTUPOBAHHBIX 3aJaHUM HA MPUMEHEHUE IIPUHIIUIIA

OK 01
OK 02
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Jle Illatense i HAXOXKICHUS HAIPABICHUS CMEIICHUS PAaBHOBECUSA
XUMHYECKON peakuu W aHaliu3 (aKTOPOB, BIMSIONIMX HA CMEIICHUE

XUMHYCCKOI'O paBHOBECUA

Pa3znen 6. PacTtBopbl

Teopetuueckoe o0y4yeHue

PactBopenne kak ¢u3mKo-xumMuueckuii mporecc. PactBopbl. CriocoOb
IIPUTOTOBIIEHUS PacTBOPOB. PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOTO
BenecTBa. CMbICI IIOKa3aTelNs NPEAEIBHO I0IyCTUMOM KOHLIEHTPALMU U €r0
UCIONIb30BaHWE B OLIGHKE JKojormyeckoil OezomacHoctu. [lpaBuia
HKOJIOTMYECKH  IIeJIECOO0pa3HOr0 TMOBEACHHUS B OBITY U TPYIOBOH
JEATEIbHOCTH B IEJSIX COXPAHEHUS CBOETO 3J0POBbS M OKpYKaroulei
MPUPOJHON Cpelpl; OMNACHOCTh BO3JACHCTBUS HA JKUBbIE OPraHU3MbI
OIlpe/IeJICHHBIX BEUIECTB. PelleHne npakTHKO-OpUEHTHPOBAHHBIX PACUE€THBIX
3aJlaHuil Ha PaACTBOPBI, HCIIOJIB3YyeMbIe B OBITOBOW M TPOW3BOJCTBEHHOU
JESATEIbHOCTH YEJI0BEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHas paborta «lIpuroroBnenue pactBopoBy. I[lpuroroBieHue
pacTBOpPOB 3aJaHHOW (MaccoBoMl, %) KOHIEHTpanmuu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEETICHIE CPebl BOAHBIX PACTBOPOB.

Pemenue 3aga4d Ha IMPUTOTOBJICHUC pACTBOPOB

OK 01
OK 02

Pa3znen 7. Xumus B ObITY U PO

HM3BOJICTBEHHOM AeATEJIbHOCTH YeJI0BEKA

TeopeTI/mecxoe 06y‘-IeHI/IC

Hogeitmme OOCTMXKEHUS XMMHUYECKOM HAyKH M XMMHYECKOM TEXHOJIOTHH.
Ponp xumum B 0o0GecriedeHUH KOJIOTHYECKOM, SHEPTeTUUECKOW W THUIIEBOM
0€30macHOCTH, pa3BUTHH MeaAWnuHbBL. [IpaBuna moucka ©W  aHanmu3a
XUMHYECKON MHGOpMalUU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JIMTepaTypa, CpeACcTBa MacCoBOM nHpopmannu, cetb IHTepHET)
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[IpakTrueckue 3aHATHS
[Torck 1 aHaM3 KEHCOB O MPUMEHEHUH XUMUYECKUX BELIECTB U TEXHOJIOTUI
c yderoM Oynymed mpodecCHOHATBHONW JEATEIBbHOCTH [0 TeMaMm:

BaKHEHIINE CTPOUTEIbHBIE MaTepHUalbl, KOHCTPYKIMOHHBIE MaTepHalIbI, SE 8 ;
KpacKku, CTeKJIO, KepaMHKa, MaTepHalibl JIJIs 3JIEKTPOHUKH, HAHOMATepHAIbI, 2 OK 04
TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKU SHEPTUU, OPraHU4eCKHe U MUHEpaJIbHbIE OK 07
yA0OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [IpencraBneHune pe3yibTaTOB pEHICHUS KEHCOB B (opMe MUHH-
JIOKJIaJla ¢ Mpe3eHTaunen

IIpome:xxyTounasi arrectanusi B opMe HTOr0OBOM OLEHKH / 32a4eT C OLEHKOM

Bcero: 72
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3. YCJIOBHUS PEAJIN3ALIIUMU TPOI'PAMMBI JTUCIUTIJIMHBI

3.1. MarepuajabHO-TeXHHYECKOe 00ecrieyeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMITIUHBI «XUMHS» MpelycMaTpuBaeT HalIU4due B
npodeccuoHanbHOM  00pa30BaTENIbHOM  OpraHu3alud, peanu3ymrolleid  o0pa3oBaTeNbHYIO
nmporpammy cpeaHero oomero oOpaszoBanust B mpenenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOro 001ero o0pa3oBaHMs, y4eOHbIX KaOWHETOB MO (U3HKE, XUMUH, OHOJIOTHH, B
KOTOPBIX HMMEETCS BO3MOXKHOCTH OOECHeYHTh CBOOONHBIM JocTynm B VIHTEpHET BO Bpems
y4e0HOTO0 3aHATHS U B IEPHO] BHEYUCOHOU IEATEITPHOCTH 00YUYaIOIIIXCS.

[Tomemenuss KaOWMHETOB  XMMHUU  YJOBJICTBOPSIOT  TpeboBanusiMm  CaHUTapHO-
snuaemMuonornueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHalieHbl TUIIOBBIM
o0opys0oBaHHEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHHSIX, B TOM YHCIE CIELMATU3UPOBAHHOMN
y4ueOHOM MeOeNnblo U CpelcTBaMu OOyuYeHUsl, JOCTATOYHBIMU JJIsl BBIMOJTHEHHUs] TpeOOBaHUM K
YPOBHIO TOATOTOBKH oOydaromuxcs .B kaOuHeTax ecTh MyJNbTUMEIUiIHOE 000pYyJOBaHHE,
MOCPEACTBOM KOTOPOTO YYacTHHKM 00pa3oBaTelIbHOTO IMpoliecca MOTYT MPOCMATPUBATh
BU3YaIbHYI0 HH()OPMAIIHIO, CO37aBaTh MPE3CHTAIIUH, BHICOMATCPUAIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO H  MaTepUATbHO-TEXHUYECKOTO O00eCIeUCHHUS
POrPaMMBbl YI€OHOU TUCITUTUIMHBI « XUMUSD) BXOJIAT:

e MHOTO()YHKIIMOHAIBHBIN KOMILIEKC MIPETIOAaBaTelIs;

® HarsIHBIE TOCOOMS (KOMIUICKTHI YYEOHBIX TaONWII, TUIAKATOB, IOPTPETHI
BBIJIAIOIIMXCS] YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T.I1.);

¢ HPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA;

® DSKPaHHO-3BYKOBBIE ITOCOOUS;

® KOMIUJIEKT 3JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHUYECKHE CpPe/ICTBA OOYUCHUS,

e JIEMOHCTpPAIMOHHOE OO0OpyaoBaHUE (OOIIEero Ha3HAuYeHUS U TEeMaTUYECKUe
HaOOPBbI);

e nabopaTopHOoe oOopynoBaHue (0OIIEro HA3HAYEHUS U TeMAaTUYECKHUE HaOOpHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYEHHUYECKOTO OSKCIICPUMEHTA,
pEeaKTuBhI);

® CTaTUYEeCKHE, TUHAMUYECKHE, JIEMOHCTPAllMOHHBIE M pa3gaTO4YHble MOJEINH,
BKJTIOYAsl HATYPaIbHBIC OOBEKTHI;

® BCIIOMOTATeIbHOE 000PYIOBAHUE;

® KOMIUICKT TEXHUYECKOW JIOKYMEHTAI[MH, B TOM YHCJIC ITacliOpTa Ha CPElCTBa
00y4eHHs, THCTPYKITUH 110 UX UCIOJIB30BAHUIO U TEXHUKE 0€30MacCHOCTH;

e OuOMMOTEUHBIN QOHS.

B 6ubnmoreunsiit GoHA BXOAAT YueOHUKH, yueOHO-MeToaudeckne KOMIUeKTh (YMK),
o0ecreunBarOIie OCBOCHHE YUeOHOW JUCHUIUIMHBI «XHUMHs», PEKOMEHIOBAaHHBIC WU
JOTIYIICHHBIE N7l UCMOJb30BaHUS B TPO(ECCHOHATBHBIX 00pa30BATENbHBIX OpPraHMU3AIUsX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeAHEero oO0IIero oOpa3oBaHMs B Mpenenax
ocsoernust OITOIT CITO na 6a3ze 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.

bubmuoreunsiii  GoHA MOXKET OBITh JOTMOJHEH (U3HYECKUMU DHITUKIONEAUSIMH,
aTjacamH, CJIOBapsIMHU, CIPABOYHUKAMH IO XWMHUHU, OMOJOTHH, OOIIECTBO3ZHAHWIO HAYYHOU W
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Hay4YHO-TIONYJISIPHOM JINTEPATYpPOl €CTECTBEHHO-HAYYHOI'O coJiepKaHus. B mpoiiecce ocBoeHuUst

porpamMmaI yqe6H0ﬁ JUCHUITIINHBI «XUMHU» CTYACHTHI OOJIDKHBI UMCTh BO3MOXHOCTb AOCTYIIa

K DJJICKTPOHHBIM Y4YeOHBIM MaTepuallaM [0 E€CTECTBO3HAHHWIO, BKIIOYAas XUMUIO, OHOJIOTHIO,

00I11eCTBO3HAHNE UMEIOIIMMCS B CBOOOAHOM JOCTyIE B ceTH MHTEepHET (3/IeKTPOHHBIM KHUTAM,

IIpaKTUKyMaMm, TecTam, Matepuanam EI'D u np.).

3.2. UudopmanmnonHoe odecriedeHue 00ydeHust

Jis peanu3anyl porpamMMbl  OMOJIMOTEYHBIN (OHJI YKOMIUIEKTOBAH IEYaTHBIMH U

AIIEKTPOHHBIMU 00pa30BaTENbHBIMU U HMH()OPMAIIMOHHBIMU pPECypcamMH, PEKOMEHIOBAaHHBIMHU

JJIA UCITOJIB30BAaHMS B O6pa3OBaTeJ'H:>HOM ponecce.

o s wnN e

OcHOBHBbIC MCTOYHHUKH:

I'abpuensn, O. C. Xumus: 10-it knacce: 6a30Bbiit ypoBeHb : yuebnuk / O. C. 'abpuensu, U.
I'. Octpoymos, C. A. CrankoB. — 5-¢ u3n., crep. — Mocksa : [IpocBemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcr: »dieKkTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/335039.

Iabpuensn, O. C. Xumus: 11-i xknacce: 6a3oBbiit ypoBeHb : yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CrankoB. — 5-¢ u3zn., crep. — Mocksa : [IpocBemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7. — Tekcr: »dieKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/335036.

I[OHOJIHI/ITQJIBHI)IQ HCTOYHHUKMU:

Kuszes, /. A. Heopranuueckas xumus s arpapueB. B 2 4. Yacts 1. Teoperuueckue
OCHOBHI : Yy4eOHHMK Juis cpemaHero mpodeccuonamsHoro obpaszosanus/ 1. A. Kusses,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024. —
253 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11760-8. — Tekcr :
NIeKTpoHHBIH  //  OOpaszoBarenbHas  mmiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

Kusses, [. A. Heoprannueckas xumus ais arpapues. B 2 4. Yacte 2. Xumust 271€MEHTOB
y4eOHHK IS CpeAaHero  mnpodeccruoHaIbHOTO obOpazoBanusi /  JI. A. Kus3es,
C. H. Cmapsbirus. — 5-e usf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024. —
357 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
NIeKTpoHHBIH  //  OOpaszoBarenbHas  1iarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537978.

I'munka, H. JI. O6mast xumus. 3agauu 1 yIpaKHEHUs | y4eOHO-TIPaKTHUECKOe 1ocodue s
cpennero  mpodeccuoHanbHOrOo  oOpazomanusi/ H.JIL. ['mueka; mom  pemakiueit
B. A. Ilonkosa, A. B. babkoBa. — 14-e u3n. — Mocksa : MU3narensctBo FOpaiit, 2024. —
236 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
NIeKTpoHHBI  //  OOpazoBarenbHass  1argpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcesi:

wWww.pvg.mK.ru (onmmmmuana «I[lokopu BopoObeBsI TOpBI»).
www.hemi.wallst.ru (O6pa3zoBareNbHBIN CAUT 1151 IIKOJIBHUKOB « XUMUSI»).
www.alhimikov.net (O6pa3zoBarenbHbIi CAlT AJIS1 IIKOJIBHUKOB).
WWWw.chem.msu.su (DaekTpoHHast OMOIHOTEKA [0 XUMHH).

Www.enauki.ru (iHTepHeT-u31aHue ISt yuuteneil « EcTecTBeHHbIe HAYKU» ).
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https://e.lanbook.com/book/335039
https://e.lanbook.com/book/335036
https://urait.ru/bcode/537977
https://urait.ru/bcode/537978
https://urait.ru/bcode/537141
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/

6. www.lseptember.ru (Mmeroanueckas rasera «IlepBoe CEHTAOP»).
7. www.hvsh.ru (kypHai « XuMUsl B TIKOJIE»). WWW.NI].ru (kypHaI «XUMHS U KU3HBY ).
8. www.chemistry-chemists.com (351eKTpOHHBIN KypHAT « XUMHUKH U XUMHUSD)).
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHHUIIJINHbBI

KoHTpons u omeHKa pe3ylbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpEernojaBaTeiieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMOJIHEHUST  OOYYArOIMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUN, TPOEKTOB, HCCIEIOBAHHIA.
PesynbraTel 00y4eHHS ONpEACNSAIOT, YTO OOydarouuecs JHOJDKHBI 3HaTh, IMOHMMATh H

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUSA JUCHHUIIJIMHBL.

st popMuUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yJbTaTOB OCBOCHHS y4eOHOW AMCIUIUINHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPONPUATHH, MPEICTABIISAONIAas COO0N KOMIUIEKC YUeOHbBIX
MEpOTPHUATHIA, COTJIACOBAaHHBIX C pe3yJibTaTaMu OOy4YeHHS U C(HOPMYIUPOBAHHBIX C Y4ETOM
OI'OC COO (npeametHsbie pe3ynbrathl 1o aucuuiuiae) 1 I'OC CIIO.

Cemect Moayas/pa3nen/Tem Tumst
OK PesynbTaT 00yuenus OLCHOYHBIX
P 2 MeponpUsTHI
1 OcHOBHOe co/iep:KaHue
Paznen 1. OcHoBbl dopMyIupoBaTh
1 CTPOCHHUSI BEIIECTBA 06a30BbIC
MOHATUA M 3aKOHBI
XUMUHU
Crpoenue aToMOB CocraBnsate xumuueckue | KontponabHas
XUMUYECKUX COOTBETCTBUU co | pabota
3JIEMEHTOB CTEIEHbIO okucienus | TectupoBaHue
OK 01 u MPUPOJIAa | XUMHUUECKHUX 3JIEMEHTOB,
XUMHUYECKOHU CBS3H UCXOJS U3 BAJIEHTHOCTU
u
ANIETKPOOTPHULIATETBLHOCT
u
ITeproanueckuii 3akoH | XapaKTepU30BaTh Kontponbnas
1 XapaKTepH30BaTh XMMHYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmuy .. COOTBETCTBMM ¢  uX | TectupoBaHue
OK 02 MenneneeBa ITOJIOKEHUEM ) B
NEePUOANYECKON cHCTEME
XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa
Pa3znen 2. Xumunueckue | XapakTepu3oBaTb THUIIBI
1 peakiuu XUMUYECKUX PEeAKIUI
Tumnbl xumudeckux | CocTaBisiTh peakuuu | KoHTponabHas
peaxkuui COEJIMHEHUS, pabota
OK 01 pasnoxenusi,  obmeHa, | TectupoBanue
OK 04 3aMeIICHUS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
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peakuuu

DIIEKTPONUTHYECKAS CocraBnsate ypaBHeHus1 | KonTponbHas
JUcconanus U | XUMUYECKUX  peakuuu | pabota
OK 01 WOHHBIN 00OMEH HOHHOTO  obmeHa ¢ | TectupoBaHue
OK 04 y4acTueM
HEOPraHUYECKUX
BELIECTB
Paznen 3. Ctpoenue u | MccnenoBaTh CTpOE€HHUE U
CBOMCTBA CBOICTBa
HEOPraHUYECKNX HEOPraHU4YEeCKUX
BEILECTB BEILIECTB
Knaccugukanus, Knaccugpunuponarts Kontponbnas
HOMEHKJIaTypa U | HEOpraHUYEeCcKue pabora
OK 01 CTpOECHHE BElIECTBA B | TectupoBanue
HEOPraHUYECKHUX COOTBETCTBUM C  HX
BEILECTB CTPOCHHEM
@U3MKO-XMMHUYECKHE | Y CTaHABIMBATH Kountponbnas
CBOMCTBA 3aBHCUMOCTh  (hu3mKo- | paboTa
HEOPTraHWYECKNX XAMUYECKHAX cBoiictB | TectupoBanue
OK 01 BELIECTB HEOPraHUYECKUX
OK 04 BEUIECTB OT CTPOEHUs
aTOMOB U MOJIEKYJ, a
TaKxe TUIIA
KPUCTAJUTMYECKOU
pELIETKH
OK 01 Wnentuduxarms Uccnenosars Kontponbnas
OK 02 HEOPTraHUYECKHUX KauecTBEHHbIE peakluu | paboTa
BEIIECTB HEOPraHUYECKUX TectupoBanue
OK 04
BEIIECTB
Paznen 4. Crpoenue u | MccnenoBars CTpoeHHE U
CBOICTBa CBOMCTBA OPraHUYECKHX
OpraHUYECKUX BELIECTB
BELIECTB
Knaccudukanus, Knaccudunuposats KoHntponbHas
CTpOEHHE U | OpraHMyYecKre BellecTBa | paboTa
OK 01 HOMEHKJIaTypa B COOTBETCTBHUM ¢ uX | TectupoBaHue
OpraHNYeCKUX CTpPOEHUEM
BELIECTB
CaoiicTBa VYcranaBnuBarh Kontponbnas
OK 01 OpraHUYEeCKUX 3aBUCUMOCTh  (U3UKO- | paboTa
OK 02 COeTUHEHNN XUMHUYECKUX cBoiicTtB | TectupoBanue
OK 04 OpraHMYECKHUX BEILECTB

OT CTPOCHHUA MOJICKYJI
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Wnentuduxamms Hccenenosars KonTponbHas
OpraHUYECKUX KayeCTBEHHBIE peakuuu | pabora
OK 01 BEILECTB, UX 3HAYCHUE | OPraHUYECKUX TectupoBanue
OK 02 M T[PUMEHEHHE B | COCIUHEHUN OTIEIbHBIX
OK 04 OBITOBOM U | KJIACCOB
IIPOU3BOJCTBEHHON
JESATEIIBHOCTH
4eJI0BEKa
Pasnen 5. Kunernueckue u tepmoauHamudeckue | KonrpoapHas
3aKOHOMEPHOCTHU IIPOTEKAHUS XMMHUYECKHX | paboTa
peakuuit TectupoBanue
CKOpOCTh XMMHMUYECKHX | XapaKTepU30BaTh KonTponbHas
peakuuu BIMSIHUE KOHLEHTpaluu | pabora
XHUMHYECKOE pearupyromux BemecTs | TectupoBanue
paBHOBECHE U TemmepaTypel  Ha
CKOPOCTh ~ XMMHYECKHUX
OK 01 peakuui
OK 02 Xapakreprus3oBaTh
BIIUSTHUE WU3MEHEHUs
KOHLEHTPAllUU BEILECTB,
peakuuu Cpelbl U
TEMIIEPATYPbI Ha
CMEILEHUE XUMHYECKOIO
paBHOBECHS
Paznen 6. PactBopbl
OK 01 ITonsTne o pactBopax | Pasnuuars nctuHHble | KoHTpOsbHAs
OK 02 pacTBOpHI pabora
TectupoBanue
OK 01 Hccnenosanune HccnenoBats  ¢usuko- | KontposnbHas
OK 04 CBOICTB pacTBOpPOB XMMHYECKHe  CBOicTBa | pabora
VCTHUHHBIX PaCTBOPOB TectupoBanue

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEpIKAHUE (COIepKaHNe TPUKIIATHOTO

MOJTYJIs)
Pasmen 7. Xumma B | OuenuBaths nocnenctsust | KontponbHas
ObITY U | OBITOBOM u | pabota
IIPOU3BOJICTBEHHON IIPOU3BOJICTBEHHON TectupoBanue
JeSITEIIbBHOCTH NESITEIbHOCTH  YeJIoBeKa
YeJI0BeKa c MTO3HUIINN
JKOJIOTUYECKON
0e3onacHoCcTH
OK 01 Xumust B ObiTy u | Onenuats nocneactsust | KonrponbHas
OK 02 IIPOU3BOICTBEHHOMN OBITOBOM u | pabota
OK 04 JIeATEIbHOCTH IIPOU3BOICTBEHHON TectupoBanue
OK 07 YeJ0BeKa NEeITEeILHOCTH 4YelIOBEKa
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v HO3UIINN
3KOJIOTUUECKOU

0€e30I1aCHOCTHA

5. BOITPOCHI JIJISI TIPOMEKYTOUYHOM ATTECTAIIMH IO JTACIUILINHE

@opMON IPOMEKYTOYHOM aTTECTALMM II0 AMCLMIUIMHE SBJISIETCS UTOrOBasl OLICHKA U
QG epeHIIMPOBAHHBIN 3a4eT.

Bomnpocsr:
I cemecTp O0mas xummus:

JlaTb onpeneneHue aTomy.

JlaTb onpenieneHue MoJieKyie.

ITpocroe BemiecTBo. Kakoe cTpoeHue UMEIOT MPOCThIE BEILECTBA (IIPUMEPBI).
OMnupudeckas u cTpykrypHas popmyuisl. [IpuBectu npumeps!.

N3omeps! u romosnoru. [Ipusectu npumepsl.

JlaTp onpeneneHue KOBaJIEHTHOM CBsA3M. [IpuBecTu nmpumepsl.

Jatp onpenenenue MOHHOM cBs3U. [IpuBecTy mpumepsL.

Jatp onpenenenue BOAOPOAHOM CBA3U. [IpuBecTn npumepsl.

©ooN R wDdPE

JaTp onpeneneHue MeTauInyecKon cBss3u. IlpuBectu npumepsl.

[EEN
o

. Jlatb onpenenenne o u m cBsizu. [lpuBenure mpuMepsl.

. Uro Ttakoe BasieHTHOCTH? [IprMephl 2IEMEHTOB C MMOCTOSIHHON BaJICHTHOCTBIO.
. Ctpoenue Tabnuiel MeHeneena.

. CtpoeHue saapa.

N el o
A W DN B

. CtpoeHue 371eKTPOHHOI 000JI0YKH aTOMA.

[EEN
a1

. Oxcuapl. Knnaccuduxanus 1 HOMEHKIIATypa OKCHUJIOB.

[EEN
(2]

. 'mapoxcunpl. Kinaccudukamus 1 HOMEHKIATypa THAPOKCUIIOB.

[EEN
\‘

. Comu. Knaccudukanus 1 HOMEHKIIATypa COJICH.

[EEN
(o}

. Kucnotsl. Knaccudukanus 1 HOMEHKIATypa KUCIOT.
. Kinaccudukarus Xxumuueckux peakuui.

. O6patuMble 1 HEOOpaTUMBbIE XUMUYECKHE PEAKLIUH.

. CKOpOCTh XMMHUYECKOHN pEaKLUH.

. Xumuueckoe pasHoBecue. IIpunnun Jle Hlarense.

NN DN -
N, O ©

Heopranuveckass Xumus:

["anmoreHsl: criocoObl MOMyYeHUsl, XUMUYECKUE CBOWCTBA, MPUMEHEHUE.

Kucnopos: crmocoObI mosydeHus, XAMAYECKHE CBOMCTBA, MPUMEHEHHE.

Bomopon u ero coemnHeHusI: ClIOCOOBI MOTYUYEHUs, XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE.
Cepa u ee coequHEHUS: CIIOCOOBI MOTYYEHHS, XHMUYECKIE CBONCTBA, IPUMEHEHHE.
Yrnepoa v ero CoeIMHEHUs: CIOCOOBI OMyUYeHUs, XHMUYECKIE CBOMCTBA, MPUMEHEHUE.
A3BOT ¥ €r0 COeIMHEHHUS: CITOCOOBI TOMyUeHUs, XUMUYECKIE CBONCTBA, MPUMEHEHUE.
[Ileno4yHBIe METAIIIBL: CIIOCOOBI TOMYyUEHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.

No akowdE
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8. lllenouHo3eMenbHBIC

IIPUMEHEHHUE.

9. AmroMHHHH H €ro COCAMHCHUA:

IIPUMEHEHUE.

MCTaJJIbI.

CIIOCOOBI

CIIOCOOBI

MOJIyUCHMU,

IIOJIyYECHMUS,

XHUMHUYCCKUC

CBOICTBA,

XUMHYCCKHE CBOMCTBA,

10. XKene30 u ero coeqMHEHUS: CIOCOOBI OTYUYCHHS, XHMUYECKUE CBOMCTBA, IPUMEHEHHUE.

II cemecTp Oprannyeckasi XumMmsi:

1. AuskaHbI: CHIOCOOBI TOJYYECHHS, HOMEHKJIATYpa,
PUMEHECHHE.

2. AJNKeHBI: CHIOCOOBI MOJYyYCHHS, HOMEHKJIATYpa,
MIPUMEHEHUE.

3. AJIKMHBI: CIMOCOOBI TONYYCHUS, HOMEHKJIATYpaA,

IIPUMEHEHHUE.

4. OnHOaTOMHBIE CIHUPTHI:

CBOfICTBa, IMPUMCHCHHC.

5. Anpaerugbl U KETOHBL:

CBOfICTBa, IMPUMCHCHHC.

6. KapOoHOBBIC KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(hUpHL

IPUMEHEHUE.

8. Xupsl, npuMeHeHHE.

9. VYrueBousl.

Knaccudukanus yrieBoaos.

CIIOCOOBI

IIOJIyYEHUS,

XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHHC.

10.
11.

benku. X posib B KU3HU KUBOTO.

HOMEHKJIaTypa,

CnoocoOsl

H30MCpH,

H30MCpH,

U30MepUsl,

MOJIYy4YCHU

AMUHOKHUCIOTBIL: CIIOCOOBI MOJIy4YCHU:, HA3BaHUA, XUMHWYCCKUC CBOICTBA.

XAMUYECKHE CBOMCTBA,
XAMUYECKHE CBOMCTBA,
XUMHYECKHE CBOMCTBA,
CIocoObI TOJIyYEHUsI, HOMEHKJIATypa, U30MEpHs, XUMUYECKHE
CHOCOOBI MONy4YeHHs, HOMEHKIIATypa, U30MEepHs, XUMHUYECKUE
CHOCOOBI TMONTYy4YeHHs, HOMEHKIIATypa, HU30MEpHUs, XUMHUYECKHE

XUMHYECKHE CBOMCTBA,

MOHOCAaXxapuios,

5.1. Omnucanue MWIKAJ OLEHUBAHUSA
NupukaTtopsl | HeyI0BJIEeTBOPH | YIOBJIETBOPHUTE/b
X0pOI1I0 OTJIMYHO
KOMIIEeTeHIIUH TeJbHO HO
YpoBeHb 3HaHUI
YpoBeHb
. B 00BeEME, N
YpoBeHb 3HAaHMU 3HaHUUI B
MuHuManbHO COOTBETCTBYIOILE
HIDKE . 00BeME,
JIOITY CTUMBIN M IIporpaMme
IHonHoTA MUHUMAaJIbHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHWM. | IOATOTOBKH.
3HAHUM TpeOOBaHUIA. eM
Homymieno MHoro | JonyiieHo
Nmenn MECTO nporpamMmme
HEerpyObIX OIIMOKU. | HECKOJIBKO
rpyOble OLINOKH. MOATOTOBKH,
HerpyObIX
6e3 onooK.
01112 (03
IIpu  pewennu | IIponemoncrpupos | Ilpogemoncrpupo | IlponxemoHcTpu
CTaHJAPTHBIX aHbl OCHOBHBIE | BaHbl BCE | POBaHbI BCE
Hannumue
. 3a1a4y HE | yMEHUA. PelieHbl | OCHOBHBIE OCHOBHBIE
MEHHUH
y MPOJEMOHCTPUPO | TUIOBBIE 3aJaud C | yMEHMs. PellieHbl | yMeHus,
BaHbl OCHOBHBIE | HETPYOBIMHU BCE OCHOBHBIE | pELICHBI BCE
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YMCHUSL.
Nmenu MECTO

rpyObie OIMOKH.

OLIMOKaMHU.
BrinosHeHb! BCe
3aJaHus, HO HE B

OJIHOM OOBEME.

3aJa4n c
HETPyOBIMH
OIINOKaMHU.
Bremonaensl  Bce
3aJaHM, B

IIOJJHOM 00BEME,
HO HEKOTOpBIE C

OCHOBHBIE
3a/1a4u c
OT/IENTbHBIMU
HECYLIECTBEHH
BIM
HEJ0YEeTaMU,
BBITNOJIHEHBI BCE

HE/I0YeTaMHU. 3ajaHus B
HOJTHOM
o0beMe.
CdhopmupoBaHHO
CThb KOMIIETECHIINU
CdopmupoBaHHOCT
B nesnoMm | ChopmMupoBaHH
b KOMIIETEeHIINH
COOTBETCTBYET 0CTh
COOTBETCTBYET
Komnerennus B TpeOOBaHUAM, HO | KOMIETEHIUH
. MUHHMAaJIbHBIM
IIOJTHOM Mepe He €CTb  HEJOYETHl. | HOJHOCTHIO
TpeOOBaHUSM.
chopmupoBaHa. Nmeromuxcst COOTBETCTBYET
Nmerommxcs . .
Nmeromuxcst . . | 3HaHWH, yMEHHH, | TpeOOBaAHUSAM.
. . | 3HaHWH, yMEHHH,
3HaHUH, YMEHHH, HaBBIKOB u | Umeromuxcs
HaBBIKOB B IIEJIOM .
XapakTepucTH | HaBBIKOB MOTHBAIIH B | 3HaHW,
JOCTaTOYHO  JUIS .
Ka c(opMH- | HEZIOCTATOYHO LEJIOM YMEHUH,
peLeHus
POBAHHOCTH Ui pereHus JIOCTAaTOYHO JUIs | HAaBBIKOB u
HPAaKTUYECKUX
KOMIIETEeHIIUH | IPaKTHYECKUX peLeHus MOTUBAllMM B
(mpodeccroHaIbHBI .
(mpocdeccronab IPAKTUYECKUX IOJHOM  Mepe
X) 3ajay, HO
HBIX) 3a/1a4. 5 (mpodeccuoHamb | IOCTaTOYHO JIst
Tpedyercst
Tpebyercs pevy HBIX) 3a/Jay, HO | peuIeHUs
JIOTIOJTHUTEIIbHAS
IIOBTOPHOE TpeOyercs CJIOKHBIX
NPaKTHKa o
oOyueHwue JIOTIOJTHUTENIbHAS | TPAKTHYECKUX
OOJIBIINHCTBY
IIPAKTHKA no | (mpodeccuonan
MPAaKTUYECKUX
HEKOTOPBIM BHBIX) 3aJ1a4.
3ajay.
npodeccuoHanbH
BIM 33J1a4YaM.
YpoBeHb
cpopmu- . . .
bop Husknii Hwxe cpennero Cpennuit Bricoknii
POBAHHOCTH
KOMIeTeH Ui
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