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1. OBILIASI XAPAKTEPUCTHUKA PABOYEl NPOIrPAMMBI  YUYEBHOI
JUCIATLITAHBI

1.1. O6nacTr npumMeHeHns pado4eii NporpaMmmsbl

Oo6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XHUMHS»  SBISETCS  00s3aTENBbHOM  YacThIO
00m1eo0pa3oBaTeapHOrO IUKIa o0pa3oBarenbHOU mporpammbl B cooTBeTcTBUU ¢ @PI'OC CIIO 1o
crienainbHoCcTH 43.02.15 «IloBapckoe U KOHAUTEPCKOE A0,

1.2. Heab u mi1aHupyembie pe3yaibTaThl 0CBOEHUS TUCHUILINHBI

Copep:xaHue MporpaMMbl 00111€00pa30BaTENIbHON AUCUMILIUHBI «XUMHS» HAIpPaBJIEHO Ha
JOCTHKEHHUE creayroneil meau: (GopMUpoOBaHUE Yy CTYACHTOB MPEJICTABICHUS O XUMUYECKOU
COCTaBIISIIOLIECH eCTECTBEHHOHAy4YHOH KapTUHBI MHpa KaKk OCHOBBI TPUHATUS pEHICHUH B
JKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O IMOBEJICHUS B TPUPOTHON cpeie.

3agauu AUCHUILJIAHDBI:

* chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHHsI XUMHYECKHX IIPOLIECCOB U
ABJICHUM B OKPYKAIOIEW cpeae, LEIOCTHOM HaydyHOM KapTHHBI MUpPA, B3aUMOCBS3H H
B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX HAYK;

* pa3BUTb YMEHHUsS COCTaBJIATH (POPMyJIbI HEOPraHMYECKUX M OPraHUYeCKUX BEILECTB,
YPaBHEHMsI XMMHMUYECKHX pEaKLUUi, OOBACHATh UX CMBICI, MHTEPIPETUPOBATH PE3YIbTATh
XUMHUYECKHX IKCIIEPUMEHTOB;

* chopmMHpoBaTh HABBIKM IPOBEIEHUS MPOCTEHUIIMX XUMHUYECKHMX 3KCIEPUMEHTAJIbHBIX
UCCJIEIOBAaHUM ¢ CoOJo/ieHneM TpaBuil 0e30MacHOro OOpalieHusi C BEIIeCTBAMH U
1a00paTOPHBIM 000PYI0BAaHUEM,

* pa3BUTh YMEHHs MKCIOJIb30BaTh HMH(MOPMAIMIO XHMHUYECKOTO XapakTepa U3 pa3iMuHbIX
HCTOYHUKOB,

* chopMHUpPOBATh YMEHHs MIPOrHO3UPOBATH MOCIEACTBHS CBOEH JIEATENBHOCTH U XUMHUECKUX
HOPUPOHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX IPOLIECCOB;

* chopMHpOBaTh NMOHMMAHUE 3HAYUMOCTH JIOCTHKEHUH XMMHUYECKOH HAayKHM M TEXHOJIOIMH
JUISL pa3BUTHS COLIMATILHOM U TPOU3BOJCTBEHHOMU cdep.

B pamkax mporpammbl yueOHOW TUCHUIUIMHBI OOYYaIOIIMMHKCS OCBAaMBAIOTCS yYMEHHUS W
3HaHUs, GOPMHUPYIOTCS OOIIHE KOMIETEHITUH.

OK 01. BriOupars cnocoObl pemeHuss 3agay  HOpOPECcCHOHAIBbHONW  JIEATEIbHOCTH
MPUMCHUTCIIBHO K pa3JIMYHBIM KOHTCKCTaM.

OK 02. MHcnomnn3oBaTh COBPCMCHHBIC CpCIACTBAa TIIOWCKA, aHaJMW3a W HHTCPHUPECTALUN
HH(bOpMaHHI/I u I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHH JIs BBIIMMOJHCHHUA 3aJdad HpO(I)CCCHOHaHLHOﬁ
ACATCIBHOCTH.

OK 04. DddexTuBHO B3aMOACHCTBOBATH U PabOTATh B KOJIJIEKTHBE U KOMAHJE .



OK 07. ConelicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpefbl, pecypcocOepekeHNI0, MPUMEHSITh
3HaHUS 00 W3MEHEHUW KIMMaTa, HPHUHIMIB OEpeXIMBOrO MPOU3BOACTBA, 3P(HEKTHUBHO
JIECTBOBATh B YPE3BbIYANHBIX CUTYaLUsX.

1.2.1. IlnanupyemMblie pe3yJIbTATHI OCBOEHHS O00IIEO0PA30BATEILHON JUCHUILUIMHBI B
cootBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT npu hopmupoBanuu u pazsutuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHbI

Oomue

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

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
pohecCHOHATLHOM
JESATSIIEHOCTH
MIPUMEHHUTETBHO K
Pa3InYHBIM
KOHTEKCTaM

B dactu Tpy10BOro BOCIUTaHUM:

TpYyAy,
LIEHHOCTU MacTepCTBa, TPYy0Jt00ue;

- T'OTOBHOCTB K OCO3HAaHHC

- TOTOBHOCTHL K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYCCKOM Hu COIATBLHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TJIAHUPOBATH u
CaMOCTOSATEILHO BBIIIOJIHATH TaKylo
JIeSITEIILHOCTD;

- HWHTEpeC K pa3Iu4HbIM  cdepam

npodeccuoHaIbHOMN 1S TeIbHOCTH,
OBnajeHue YHHMBEpPCAJIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbBHO  (OpMYyIUpOBaTh U
aKTyaJlu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK
WIn OCHOBaHHUE ISt

KJIacCU(UKAIUU U 0000IIEeHNUS;

CpaBHCHHA,

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

- BBISIBJIATH 3aKOHOMCPHOCTH n
IMPOTHUBOPCUUA B paccMaTpruBaACMBIX
SABJICHUAX,

- BJIaJI€Th CHCTEMOM XMMHYCCKUX 3HaHHI>'I, KOTOpasA BKIO4YacCT:

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHA JJIEMEHT, aToM, JJEKTPOHHAs
obosouka aroma, S-, p-, O-3JEKTpOHHBIC OpPOWUTAM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUYECKast

CBsS3b MOJIb MOJIIpPHAS Macca, MOJISIPHBIH 00bEeM, YIJIEPOIHBIA CKEJeT,
(GyHKUIMOHATBHAS TPYIINA, PagUKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJI€BOJA0POIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BElIECTBA (YIIEBOABI, KUPHI, OCIIKHN), MOHOMED,
CTPYKTypHOE

KpUCTAJUIMUCCKaA PCHICTKA,

IMOJIUMEp, 3BCHO, BBICOKOMOIJICKYJIAPHBIC
XUMHNYCCKHX peaKL{I/Iﬁ (OKI/ICJ'II/ITGJ'IBHO'

BOCCTAHOBHUTCIIBHBIC, 3K30-M OHAOTCPMHUYCCKHC, PCAKIHUKU HWOHHOI'O O6M€Ha),

COEIMHEHMS,
THIIBI
pacTBOp, SJEKTPOJMTHI, HEIJICKTPOJUTHI, DICKTPOIUTHYCCKAS JHUCCOIHAIINS,
OKUCITUTENh, BOCCTAHOBUTEINb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUs XMMHUUECKOTIO CTPOSHMSI OPTaHUYECKUX
BemectB A.M. bytiepoBa, Teopust 3JIEKTPOJIMTHIECKON TUCCOLIMAIUH,
nepuonuuecknii  3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PAaKTOJIOTHUECKUE CBEACHHUS O
CBOIICTBax, cOCTaBe, MOJYYEHUH M OE30MacHOM HCMOJIb30BAHUU BaKHEHUIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY M  MPaKTHYECKOH
JIeSITeIbHOCTH YeIIOBEKA;

- yMCTI: BBISIBJISATH xapaKTepHHe HpI/I3HaKI/I 1 B3aNUMOCBA3b I/ISy'-IeHHBIX HOHﬂTHﬁ,
HpI/IMeHSITI) COOTBGTCTBYI-OHIHG IIOHSATUS HpI/I OIMMCaHUN CTpOGHI/ISI 158 CBOI>'ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘IeCKI/IX BCIIICCTB U UX npeBpameHMﬁ; BBISABJISATH
B3aNMOCBS3b XUMHUYCCKHUX 3H3HPII>1 C IIOHATUSMU U Hpe)ICTaBHeHI/IS[MI/I )Ipyrnx

CCTCCTBCHHOHAYYHLIX TPCAMCETOB;
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-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBCTCTBHUC PE3YyJIbTATOB

[eNsIM, OIICHWBATh PHUCKU TOCIEICTBUN
JIEATEIIbHOCTH;

- pa3BUBaThb KpPEATUBHOE MBIIUICHUE IPH
pCIICHUH KU3HSHHBIX MPOOJIeM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
y4eOHO-

- BJIaACTb HaBbIKaMH

HCCIIEN0BATENIBbCKON 51 IIPOEKTHOMN

JACATCIIbHOCTH, HaBbIKaMU paspeicHuA
npo0Jem;

- BBIABJIATH IMPUYIUHHO-CJICACTBCHHBIC
CBS3M W aAKTyaJIM3UpOBATh
BBI[BUTaTh ~ THIIOTE3Y  €¢
HAXOJIUTh APTYMEHTHI ISl JIOKA3aTelbCTBA

CBOHX YTBep)KHeHHﬁ, 3aJlaBaTb I1apaMCETpPhbI

3ajauy,
penieHus,

Y KPUTEPUU PELICHMUS,
- aHaJIM3UpOBATh IMOJNYYEHHBIE B XOJ€
pelIeHns 3aJauu pe3yibTaThl, KPUTUYECKH

OIICHUBATH 170'¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTh  NIE€PEHOCHTh  3HAaHUA B

MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIacTH
JKU3HENEATEILHOCTH,

- YMGTI) I/IHTerI/IpOBaTB 3HAHUA U3 paSHBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUI'aTb HOBBIC MHJIEU, Hpe)maraTb
OpI/IFI/IHaJ'II)HI)Ie IIoaXoabl 1 peIHeHI/ISI;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEKTYHApOAHOTO COK3a TEOPETUYECKON U IPUKIIAJHON XUMHUU U TPUBHAJIbHBIE
Ha3BaHUs BAXHEUIIMX BEHISCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHMaK, raiieHas U3BeCTh, HeralieHass U3BeCTh, TMThEBAs COJa U APYTHX),
COCTaBJIATH (hOPMYJIbI HEOPTAHMYECKUX U OPTaHUUYECKHUX BEIIECTB, YPAaBHEHUS
XUMUYECKHUX PEaKIuid, 0OOBSICHITh UX CMBICH; MIOJTBEPKAATh XapaKTEPHbIE
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMH U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh YCTAHABIIMBATh MPUHAJICKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKHX BEUIECTB K OMPEACICHHBIM KJIACCAM U TPYIIIIAM COEIUHEHHUI,
XapaKTepPU30BaTh UX COCTaB U BaXKHEHIIINE CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBs3eH (KOBaJICHTHAs, MOHHAS, METAJZTNYECKAs, BOJOPOIHAS),
THITBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KJIACCU(DHUIIMPOBATh XUMUUYECKHE
‘peaknuu;

- copMUpOBaThH IPEACTABICHHUS: O XUMUUECKOW COCTABJISIONIEH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHHUM
MIPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJUTH PACUETHI IO XUMHUECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PU3UUECKHUX BEIHUMH,
XapaKTepU3YIOIINUX BEIIeCTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U PUHATUS PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYallMsIX, CBI3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

dbenon,
dopmanbaeru, YKCycHas KHUCIIOTA, TJIMIMH, YTapHbI ra3, YIJIeKHCIBIA Tas,




-CIIOCOOHOCTh  MX  HCITOJIb30BAHHS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

OK.02. Mcnonws3oBaTh
COBPEMECHHBIC
CpeICTBa MOUCKA,
aHanusa u
UHTEpIPETALNH,
nHpopMauu U
nH(pOpMaIIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npodecCHOHATbLHON
eI TENIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
- chOpPMHUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOILIECTBEHHOM
MPAKTUKK, OCHOBAaHHOIO — Ha JUaliore
KYJIBTYp, CIOCOOCTBYIOLIETO OCO3HAHMIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPC;

- COBEpIICHCTBOBAaHUE  A3BIKOBOM U
YUTATEIbCKOM KYJBTYPhl KaK CpEICTBa
BSaHMOI[efICTBHﬂ MCKOY JIYOAbMHU nu
MO3HAHUS MHPA;

- OCO3HaHUE EHHOCTHU HAy4YHOM
NESTENIbBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO u HCCIIEIOBATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnazneHre YHUBEPCAJIbHBIMH YUE€OHBIMU
II03HaBaTCJIIbHBIMU I[CﬁCTBHS[MI/II

B) paboTa ¢ uHpopmauei:

- BIAAETb  HaBBIKAMU  TIONy4YEHUS
uH(pOpMallMd U3 HUCTOYHUKOB  Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO  OCYILECTBISATh
NOUCK, AaHalIM3, CHCTEMAaTHU3aLUI0 H
MHTEPIIPETalNI0 UHPOPMALMK Pa3IMUHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- co31aBaThb TEKCThI B Pa3InYHBIX
dbopmarax c y4eTOM  Ha3HAYCHHUSI
uHOpMallMd W  LEJIeBOW  ayAUTOpPHUH,

- YMEThb IUIAHUPOBATh W BBIIOJHATh XUMHUYECKUNA SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHMYECKUX BEIIECTB IPHU HArpeBaHUU, MOJTYYCHHE ATHIIEHA M HU3YYCHHE €ro
CBOICTB, KaYeCTBEHHbIC PEAKIMU HA allbJETUJIbl, KpaXMaj, YKCYCHYIO KHUCIIOTY:
JIeHaTypauusi OeNKOB MpPU HArpeBaHMM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKuu HOHHOTO 0OMEeHa, OINpeNeNsATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTaJIbHbIE 3a7add 1Mo TeMaMm "Mertamisl" u
"HemeTainpl") B COOTBETCTBUM C IIPaBWJIAMHU TEXHHUKH OE€30MaCHOCTU IPHU
o0palIeHny ¢ BeecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHHEM; TIPEACTABISTh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B (hOpME 3aIlliCU ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii u GopMyIupOBaTh BBIBOJIBI HA OCHOBE ATHX
pe3yIbTaToB;

- YMETh aHAJTU3UPOBATh XMMHUECKYIO HH(OPMAIIHIO, TOy4aeMyI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(MOpManuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX
SBJICHHUH (HaOJI0/IeHNe, M3MEepPEHNe, YKCIIEPUMEHT, MOICIMPOBAHUE);

- YMETh MMPOBOJUTH PACUYETHI 10 XMMUUYECKUM (HOpMYJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTepU3yIOIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh

CHUCTEMHbIE XMMUYECKUE 3HAHMS JIs1 IPUHATUSA PEIICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




BEIOMpas ONTHUMAJILHYIO bopmy
MPEJICTABICHUS U BU3YyaIH3aINH;

- OIICHHUBATH JIOCTOBEPHOCT,
JICTUTUMHOCTD nH(popMaIuy, ee
COOTBETCTBUE IIPABOBBIM W  MOPAJIbHO-
ATHYECKUM HOpMaM;

- UCIIOJIb30BATh cpencTa
WH(POPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B PEHICHHMH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3aI[HOHHBIX
3aa4 ¢ coOmroAcHWEeM — TpeOOBaHMIMA
OPrOHOMUKH, TEXHUKH OC30TTaCHOCTH,
THTUEHBI, PECYpCOCOCPEKEHHUs, TPABOBBIX
u ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301acHOCTH;
- BIAQJICTh HAaBBIKAMU pACIO3HAHUE W
3amThl  MHPOpMAaIUK, HWHGHOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH;

OK.04. DdpdexTuBHO
B3aMMO/JICMCTBOBATH U
pabotaTh B
KOJIJIEKTUBE U
KOMaHj1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
- OBJIaJIcHHUE HaBBLIKAMU y4eOHO-
HCCIIEI0BATEIBCKON MIPOEKTHOMN 51
COITMAIBHOM JIEATEeIbHOCTH;

OBnajseHue YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

0) COBMECTHas JIeSITEIIbHOCTD:

- MMOHUMATh u HCITOJIb30BaTh

- YME€Th TUIAHHPOBATH M BBIMOJHATH XUMUUYECKHM DKCIIEPUMEHT (IIpeBpaIllCHUs
OpTraHWYECKHUX BEIIECTB MPH HArPEBaHUM, MOJYUYEHUE ITHICHA U HU3YYEHUE €ro
CBOMCTB, KaY€CTBEHHBIE PEAKIIUU Ha aJbJCTUJIbI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OeJKOB MpU HArpeBaHUH, IBETHBIC pPEaKIUu OETKOB; MPOBOJIUTH
pEaKIuu HOHHOTO 0OMEHa, ONPeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- W XJIOPHUA-aHUOHBI, Ha KATHOH aMMOHUS;
pemath 3KCIepUMeEHTalIbHbIE 3a1aun 1o TeMaM "Mertamnsl” U "Hemeramnsl") B
COOTBETCTBUU C TpaBUIAMU TEXHUKH OE€30MacHOCTH TIpu OOpalieHuu ¢
BEIIECTBAMH H JIA0OPATOPHBIM OOOPYIOBAHUEM; TMPEACTABIATH PE3YJIbTAThI




MPEUMYILECTBA KOMaHIHOM 51
WHJUBUTyaJIbHOU paboThI;

- IIPUHUMATh LEIU COBMECTHOM
JIESITENIbHOCTH, OpraHU30BBIBATH u
KOOpAUHUPOBaTb  JEHCTBUSA IO €€
JOCTHKEHUIO: COCTAaBJIATh IJIaH JEHCTBUM,
pacnpenesiaTh poju € y4eTOM MHEHMU
YYaCTHHUKOB,  OOCYXJaTb  pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATH U BBIILUIOHATH paboTy B
YCIOBUSIX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIIATh IIO3UTUBHOE
CTPaTEeruyecKoe IOBEACHUE B Pa3IMYHBIX
CUTyalUsX, MpOSBJIATb TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBnanenue YHHUBEPCAIbHBIMU
PEryISITUBHBIMU AEUCTBUSIMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX
JIOJEd NP aHAJIW3E  pPe3yJbTaToOB
JESATEIBHOCTH;

- IIpU3HABaTh CBOE IPAaBO U MPABO APYTUX
JI0JIeH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C
MO3UIUH JIPYTOro YeloBeKa

XMMUYECKOTO AIKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB
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OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,
a3 pexTuBHO
efcTBOBAaThH B
Ype3BhIYAITHBIX
CUTYaIUsIX

B o01actu 3K0710ruyecKoro BOCIIUTaHHS:

- copMHPOBAaHHOCTH  HKOJOTHYECKOM
KYJIBTYDBI, IOHMMAaHUE BIIUSTHUS
COLIMAIbHO-OKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME TIPUPOJHOM U  COUHMAIBHOMN
cpelibl, OCO3HaHUE II100aIBbHOrO XapakTepa
9KOJIOTUYECKUX MPpOoOdIIeM;

- IUIAHUPOBAaHWE U  OCYIIECCTBICHUE
JICMCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUSA LEeJIed yCTOMYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIIPUHATUE NENCTBH,
IIPUHOCALIMX BpeX OKpYXKarolleH cpene;

- YMCHHC IIPOIrHO3UPOBATH
He6ﬂarOHpI/I${THBIe OKOJIOTHYCCKHEC
IOCJIICACTBHA NpCaAIIpUHUMACMBIX

JEHCTBUM, IIPEAOTBPALLATh UX;

- pacIIMpEeHHE OmIbITa  JEATEIbHOCTH
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;

- OBJIaJIcHHUE HaBBLIKAMU y4eOHO-
HCCIIEI0BATEIbCKON MIPOEKTHOMN 51
COLIMAJIbHON JEATEIbHOCTH

- chopmupoBaTh npeacTaBieHus: © XUMHUYIECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KaApTUHBI MUPA, POJIY XUMHUHU B IO3HAHUU SIBJICHUI
PHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€
(GyHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOIMMOM TSl pEIICHUS TPAKTHIECKIX
3aJ1a4 ¥ HKOJIOTMYeCK 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOJII0/IaTh PaBUJIIa SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOI1 IEATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYKarollel NPUPOIHON CPEbl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS HA )KUBbIE
OpraHU3Mbl OIIPENIEICHHBIX BEIIECTB, IOHUMAsl CMBICI IOKA3aTels IPEeAeIbHON
JIOIIyCTUMOM KOHILIEHTpaluu
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2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O0beM y4eOHOoii TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Buj yueOHoit padoThl

O0BeM yacoB

MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 138
B T.4.
TeopeTudeckoe o0ydyeHue 48
MPaKTUYECKHUE 3aHITUS 66
IIpomesxyTounas arrectanus B popmMe HTOroBoOii OlleHKH / IK3aMeHa 24
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dopmHpyeMble
HaumeHoBaHue pa3jie/ioB U Conep:xanue yueOHOro MaTepuasia, JJabopaTopHbie U NPaAaKTHYECKHE O0bém o0ume u
TeM padoThl, THAMBUAYAJIbHBIH MPOEKT (€CJIH MPeAyCMOTPEHbI) 4acos npogeccuoHaJIbHbIE
KOMIIeTeHIIM U
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pa3nesnl 1. OcHOBBI cTPOEHHS BelecTBa
OcHoBHOE cofiepKaHue
Teopetnueckoe o0yueHue 4
CoBpeMeHHast Mojzenb CTpoeHHss atoma. CHMBOJUYECKUN SI3bIK XUMUHU.
XUMHUYECKUH 3JIEMEHT. DIeKTpoHHas KoHpurypamnus aroma. Knaccudukanums
XUMHYECKMX JJIEMEHTOB (S-, pP-, d- saemeHThI). BalleHTHBIE 3JIEKTPOHBI. 4
BajieHTHOCT®. DJIEKTpOHHAs npupoja XUMHYECKOH CBSI3H.
DNEKTPOOTPUIIATENBHOCTh. BUIBI XUMUYECKOW CBSI3M (KOBallGHTHAs, MOHHAS,
Tema 1.1. CTpoeHHe aTOMOB MCTaJlJINYCCKasl, BOI[OpOI[HaSI) U CIIOCOOHI e 06pa30BaHI/IH
XMMUYECKHX IJIEMEHTOB U [IpakTnyeckue 3aHATHS OK 01
NPUPOAA XMMHUYECKOI CBSI3H Pemenve 3amaHuii Ha HWCHOJBL30BAHHE XUMHYECKON CHUMBOJIMKA M Ha3BaHUU
COCMHEHUN IO HOMEHKIATYPE MEXAYHAPOIHOrO COK3a TEOPETUYECKOU M
MPUKJIAJHON XMMHHU U TPUBHAIBHBIX HA3BAHUM JJII COCTABIICHUS XUMUYECKUX
dbopMyI IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CyIb(UI0B, THAPUIOB U T.I1.) U 4

JPYTUX HEOPTraHUYECKUX COCAMHEHHUM OTIEIbHBIX KJIACCOB.

IIpakTueckue 3aJaHusl HA YCTAaHOBJIEHUE CBSI3M MEXAY CTPOCHHUEM aTOMOB
XAMHYECKUX  DJIEMEHTOB W  NEPUOJAUYECKMM  HM3MEHEHHUEM  CBOMCTB
XUMHYECKHUM DJIEMEHTOB M UX COCIWHEHHH B COOTBETCTBHUH C ITOJIOKEHHUEM
ITepuoanyueckoil CUCTEMBI.
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[IpakTrueckue 3aHATHS

Teopetuueckoe o0ydyeHue

Tema 1.2. Ilepuoguyeckuii
3akoH u Tadauna JI.1.
MenneiaeeBa

[lepuonuueckas cucrtema xumuueckux osnementoB JI.JMI. Menneneesa.
Ousnyeckuit  cmbicn  I[lepuonumueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XUMHYECKOro 3ieMeHTa B Ilepronnueckoi cucreme. MUpPOBO33pEHUECKOE U
HayuyHoe 3HaueHue llepumommueckoro 3akona .M. Mengeneesa. [Iporunossl
.. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKHUX dJIEMEHTOB. Perenue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUi Ha XapaKTepU3aIUio
XAMHYECKHX DJIEMEHTOB «MeTallinyeckue / HeMETAUIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHYECKUX JJIEMEHTOB B COOTBETCTBUM C HX
3JICKTPOHHBIM CTPOCHHUEM U TMOJOXKEHUEM B IEPUOJIUYECKON CHUCTEME
xUMu4Yeckux anemenToBR .M. Menaeneeray

OK 01
OK 02

Paznen 2. Xumuueckue peakuumn

OcHoOBHOE coiepKaHue

Teopernueckoe o0y4yeHue

Tema 2.1. TUIIBI XUMHYECKHUX
peakuuii

Krnaccudukanys u TUIBI XUMUYECKUX PEaKIUN C y4acTHEM HEOPraHUYECKUX
BeuiectB. CocTaBieHHE YpaBHEHHM peakUuil COEJUHEHMs, pa3JIoKeHUs,
3aMeleHus, 0OMeHa, B T.4. peaKlMil TOpeHusi, OKUCICHHUSI-BOCCTAHOBJICHUS.
VYpaBHEHMsI OKHCIEHUA-BOCCTaHOBIIEHUA. CTeneHb oKkuciaeHus. OKUCIUTEND U
BOCCTAHOBHUTEIIb.

CocraBiieHHEe U ypaBHUBAHHME OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX DPEAKIIMM
METOZOM  BJIEKTpOHHOro OamaHca. OKHCINTENBHO-BOCCTAHOBHUTEIbHBIC
p€akuuu B OpUPOAC, MPOU3BOACTBCHHLIX IMPOLECCaX W KU3HCACATCIbHOCTH

OpraHu3MoOB p
4

1
E

OK 01




IIpakTrueckue 3aHATHUS

KonuuectBeHnnbie oTHOMIEHUS B XUMHUHU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI
B XMUMHHM M pPacueTbl MO YpPAaBHEHMSIM XUMHUYECKUX peakuuil. Moiab Kak
€IMHMIIa KOJINYECTBa BellecTBa. MoiisipHas Macca. 3aKOHbBl COXPaHEHHUS
Macchl M DJHEprud. 3akoH ABoraapo. MouspHbIE  00bEM  Ta30B.
OTHOCUTENbHAs IUIOTHOCTH Tra3oB. PacueTbl MO ypaBHEHUSIM XUMHUYECKHX
peakuuii ¢ UCIOJIb30BAaHUEM MAacchl, 00beMa (HOpMajbHbIE YCIOBHS) ra3os,
KOJIMYECTBA BELIECTBA

OcHoOBHOE coaepkaHue

Teoperuueckoe o0yueHue

TeopI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. HoHnbl. SHGKTpOHI/ITH,
HCOJICKTPOJINTHI. Peakuuu noHHOTO O6M€Ha, CocraBnenue peaKuHﬁ HMOHHOI'O

Tema 2.2.
oOMeHa MMyTeM COCTaBJICHUS MX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPAaBHEHHIA.
DJIeKTPOJIUTHYECKAS .
. KucnoTHo-0CHOBHBIE peakivK. 3a/1aHusl HA COCTABJICHUE MOHHBIX PEaKIIUi OK 01
AMCCONMANNS M HOHHBII
oBMen [IpakTuueckue 3aHATHS OK 04
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKIuii".
HccnenoBanue TUNIOB (TI0 COCTaBY M KOJMYECTBY MCXOAHBIX M 00pa3yromXcs
BELIECTB) U MPU3HAKOB XUMHUECKUX peakiuil. [I[poBenenue peakiuii HOHHOTO
oOMeHa, ompeJeNeHrne Cpeabl BOJAHBIX PAacTBOPOB. 3a/laHusl Ha COCTABIICHUE
HMOHHBIX peaKiuit
Pa3nen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelleCTB
OcHoOBHOE coJiep>kaHne
Tema 3.1. Kiaccuduxanus Teopernueckoe oOyueHne
HOMEHKJIATYPA H CTPOCHHE [Ipeamer Heopranwveckod xumuu. Kriaccupukauss HEOpPraHUYECKHX
HeOPraHHYeCKHX BelecTB BemtecTB. I[IpocTeie M cnoxHble BemecTBa. OCHOBHBIE KJIAacChl CIOKHBIX OK 01
BelleCTB  (OKCUABL, THUAPOKCHABI,  KHUCJIOTHI, coiu). B3auMocss3b OK 02

HEOPraHUYECKUX BEIIIECTB. ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrannmuueckrue 1 aMop(HbIE BEIIECTBA.
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Tunsl KpUCTAIUIMUECKUX pEIIETOK (aToMHas, MOJIEKYJspHas, HWOHHas,
METaJJTUYecKas). 3aBHCHMOCTh (PU3WYECKUX CBOMCTB BEIIECTBA OT THIA
KPUCTAIJINYECKON pelIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB
OT BUJA XMMHUYECKOM CBSA3M U THUIIA KPUCTAIMYECKOW pemerku. [IpuamHbl
MHOI000pasusi BELIECTB

[IpakTryeckue 3aHATUSA

HomeHknaTtypa HeOpraHM4eCcKHUX BEIIECTB: Ha3BAHUE BELIECTBA UCXOAS U3 UX
XUMHAYECKOH (HOPMYIIBI MM COCTaBJIEHUE XUMHUYECKOH (OPMYIBI UCXOAS 3
Ha3BaHMs BemecTBa o MexayHaponHoil (MIOITAK) wnm TpuBHanmbHON
HOMEHKJIaType.

Pemenne mnpakTHUECKUX 3aJaHUN 1O KJIACCH(HUKAINH, HOMEHKIATYype W
XUMUYECKMM (OpMyJiaM HEOPraHHYECKHUX BEILECTB pA3JIMYHBIX KIJIACCOB
(yrapublii ras, YrJeKWCIblil ra3, aMMMak, raiieHas H3BECTb, HeralieHas
U3BECTh, NHUTHEBAs COJAa U JPYIMX): Ha3blBaTh U COCTABIATH (OPMYJIbI
XMMHUYECKHUX BEILECTB, ONPEAEISATh NPUHAICKHOCTh K KIIaccy.

HctouHuku Xumuyeckod HH(OpManuu (CpeiacTB MaccoBO HHbopMaIuu,
cetb HWurtepner wu apyrue). Ilowck wuHpOpManuu 10 Ha3BaHUAM,
UJEHTHPUKATOpPaM, CTPYKTYPHBIM opMyiaM

Tema 3.2. ®Dusuko-
XMMHUYECKHE CBOMCTBA
Heoprannqecxnx BEHICCTB

OcHOBHOE coJiepKaHue

Teopernueckoe 06yueHue

Mertamnel. O6mue $puzndeckre 1 XUMUYECKne cBoicTBa MeTayuioB. CriocoObl
MOJIyYEHUs. 3HAUYEHHWE METAJJIOB M  HEMETAJUIOB B  IPUPOAE H
KU3HENIEATEIIbHOCTH YE€JIOBEKa M OpraHu3MoB. Koppo3us meTajuioB: BUABI
KOPPO3HH, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3HH

Hemerannbl. OOume ¢usmueckrne M XUMHUYECKHE CBOMCTBAa HEMETalIOB.
Tunuuneie cBoiictBa HemeramwioB [V- VII rpynn. Knaccubpukauusa wu
HOMEHKJIAaTypa COeIMHEHHH HeMeTalioB. KpyroBopoTel  OHMOT€HHBIX
3JIEMEHTOB B IIPUPOJE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILIECTB
(OKCHII0B, THUJIPOKCHJIOB, KHCJIOT, COJEd U Jp.). 3aKOHOMEPHOCTH B

OK 01
OK 02
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W3MEHEHHHU CBOMCTB MPOCTBIX BCHICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHINX
OKCHUAOB U THAPOKCHUIOB

[IpakTrueckue 3aHATUS

CocrapieHrue ypaBHEHUM XHMHYECKHUX PEaKUUd C Y4acTHEM IMPOCTHIX U
CIOKHBIX HEOPraHMYECKHUX BEUIECTB:METAUIOB M HEMETAJUIOB; OKCHIOB
METAJIJIOB, HEMETAIJIOB U aM(pOTEPHBIX JIEMEHTOB; HEOPraHUUECKUX KHUCIIOT,
OCHOBaHUN U aM(OTEpHBIX THJIPOKCHIIOB; HEOPraHUYECKHX  COJICH,
XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pelrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA,
cocTaB, IOoJydyeHHE M  0Oe30macHO€  HUCIHOJb30BaHUE  Ba)KHEHUIINX
HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTUUECKOM JIEATETLHOCTH YeJIOBEKA

OcHOBHOE coiepKaHue

HpaKTI/I‘leCKI/IC 3aHATUA
J'Ia60paT0pHa;1 pa60Ta «I/II[GHTI/I(I)I/IKaI_II/IH HCOPTaHNYCCKUX BCUICCTB».
Pemenue SKCIICPUMCHTAIIBHBIX 3a/1a4 10 XUMHUYCCKUM CBOIMCTBaM METAJIJIOB U

Tema 3.3. . OK 01
HEMETAJIJIOB, MO PACHO3HABAaHUIO M IIOJYYEHHUIO COEAMHEHHH METauIOB H
HNnentnpuxanus ’ P v OK 02
HEMETAJUIOB.
HEOPraHM4eCKMX BellecTB OK 04
Wnentudukanus HEOPraHWYECKUX BEIIECTB C HCIIOJIb30BAHUEM UX (PU3UKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAaUYECTBEHHBIX peakuui. KauecTBeHHbIE
peakuuu Ha cynbdar-, KapOoHaAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
Teopernueckoe oOyuenue. CBOCTBa HEOPraHMUECKUX BEIIECTB
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB
Tema 4.1. OcHoBHOE coJiep>kaHne OK 01
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Kaaccndukanus, crpoeHue u
HOMEHKJIATYPa OPraHMYeCKHUX
BELIECTB

Teopernueckoe oOyueHue

[losiBieHHe M pa3BUTHME OpPraHUYECKOM XUMUM Kak Haykd. [Ipeamer
OpraHM4eCcKOM XMMHM. MeECTO M 3HayeHue OPraHUYEeCKOM XUMHUU B CHCTEME
€CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOCHHE KaK IOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJCHTHOCTH. OCHOBHBIE IOJIOKECHHS TEOPHUH XHUMHYECKOIO
CTpOCHUS OpraHuyeckux coenuHeHuid A.M. bytiepoBa. YriepoaHbiii cKeaeT
OpPraHUYECKOM MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHYECKOIO
CTPOEHHUS MOJIEKYJL.

N3omepus u u3oMepsl.

[Tonsatne o ¢pyHkunonanpHOU rpynne. Pagukan. [IpuHnumner knaccudukanuu
OpraHWYECKUX COCIMHEHMM. MexIyHapoaHas HOMEHKJIATypa W INPUHLHUIIBI
HOMEHKJIATypbl opraHudeckux coequHeHuil. [lonstue o0 a3oTcomepkamiux
COEJMHEHUSX, OMOJIOTMYECKH AaKTUBHBIX BellecTBax (yriaeBojax, >KHpax,
Oenkax M Jp.), BHICOKOMOJEKYJISIDHBIX COEIMHEHHSIX (MOHOMEp, IOJUMep,
CTPYKTYPHOE 3BEHO)

[IpakTrueckue 3aHATHS

Homenknatypa  opraHMueckuxX  COEAMHEHMH  OTHENbHBIX  KJIACCOB
(HachIllIEHHbIE, HEHACHIIIEHHbIE U apOMaTUYeCKHUEe YIIJIEBOAOPOJbl, CIIUPTHI,
(eHoJIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYI OPraHuYeCKUX
BELIECTB OTAEJIBHBIX KJIACCOB, UCIIONIBb3Ysd UX HA3BAHMS 10 CUCTEMATUYECKOU
U TPUBHAIBHOW HOMEHKJAaType (STWIIEH, alleTWIeH, TIJIMLUEpPUH, (EHOI,
¢dbopmanpaeru, yKCycHas KMcIo0Ta, NIMIUH). PacueTs! mpocreiiieit popmybl
OpPraHUYECKON MOJIEKYJIbI, UCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa OpraHn4ecKux
CcOoeIMHeHH

OcHOBHOE coziepkaHue

Teopetuueckoe o0ydyeHue

®uU3NKO-XMMUYECKUE CBOWMCTBA OPraHUYECKUX COCAMHEHHH OTHEIBHBIX
KJIacCOB (OCOOCHHOCTH

KJIacCU(HUKAUK M HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHUECKHHA PsI U

OK 01
OK 02
OK 04
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obmast popmyna; usomepus; GU3NYECKUE CBOWCTBA; XUMUYECKHUE CBOWCTBA;
CHOCOOBI TIOTyUYEHUS):

- IpeZieNIbHBIE YIIIEBOAOPObI (AJIKaHbI U IIUKJIOAJIKaHbl). 'opeHne MeTaHa Kak
OMUH W3 OCHOBHBIX HCTOYHHMKOB TE€IUIA B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa NPHUPOAHBIX YIJIEBOAOPOIOB, HAaxOXICHHE B MpHUpPOAE U
MIPUMEHEHHE aJIKaHOB;

- HempelenbHble (AJIKEHBbI, AaJKUHBl M aJIKaJAUeHbl) W apoMaTUYecKue
yraeBoaopoAsl. ['opeHue arerusieHa Kak MCTOYHHK BBICOKOTEMIIEPATypHOTO
IUTAMEHHU VISl CBAPKU U PE3KU METAIIOB

- KHCJOPOJICOJIEPKANINEe COSAUHCHHS (CIUPTHI U (QEHOJBI, KapOOHOBBIC
KHUCJIOTHI U (QHPHI, abICTUABI U KETOHBI, XUPBI, yriaeBoasl). [Ipakruueckoe
NpPUMEHEHHE  ATHICHIVIMKONSA,  TIUIepuHa,  ¢eHona.  [Ipumenenwue
dbopManbaeruaa, aneTalbAerua, YKCYCHOW KHCIOTBL. MplUla Kak coiu
BBICIIMX KapOOHOBBIX KHCIOT. MoroIre CBOCTBa MbLiIa

- a3oTcojepKallde COeIWHEHUs (aMUHBI U aMUHOKHUCIOTBHI, O€JKH).
BricokoMonekynsipHble COEAMHEHHUS (CHHTETUYECKHE U OHOJOTHYECKH-
aKkTuBHbIE). MoHOMeEp, noJauMep, CTPYKTypHOe 3BeHo. llonumepuzanus
STWJIEHAa KaK OCHOBHOE HAalpaBJ€HHE €ro HCMOIb30BaHUsS. | eHeThueckast
CBSI3b MEXKIY KJIacCaMH OPraHUYECKUX COETMHEHUI

HpaKTI/I‘leCKI/IC 3aHATUA

CBolicTBa OpraHMYECKUX COEIUHEHHH OTHENbHBIX KJIACCOB (TpUBUANIbHAS U
MEXIyHapoAHas  HOMEHKJIATypa, XHUMHMYECKHE  CBOHCTBA,  CIIOCOOBI
MOJTy4YeHHUs1): TIpeieIbHbIe (AJIKaHbI U UKJIOAIKAHBI), HETIpeIebHbIC (aJIKEHBI,
QJIKMHBI U aJKa/JMEHbl) U apOMaTHUECKUE YTIEBOJOPOIbI, COUPTHI U (DEHOJIBI,
KapOOHOBBIE KHUCJIOTBI W 3(UpPbI, AIBJETUABI W KETOHBI, aMHUHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJICKYJISIDHBIE  COCIMHEHMS.  3aJaHus  Ha
COCTABJICHHE YPaBHEHHHW XUMWYECKHX PEAKIUN C Yy4aCTHEM OPraHUYECKUX
BEILIECTB Ha OCHOBAHMHU MX COCTaBa U cTpoeHUs: COCTaBIECHUE CXEM pEeaKLUn
(B TOM uMciae O  MOPENJIOKEHHBIM  IETOoYKaM  IpeBpalleHui),
XapaKTEePU3YIOIIUX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHUU
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OTJICNBHBIX KIJIACCOB, CHOCOOBI HMX TOJYYCHHs] W Ha3BaHUWE OPTaHUYECKUX
COCIMHEHUM 110 TPUBHAIBHOM WIM MEXIYHAPOJHONM CHUCTEMATUYECKON
HOMEHKJIaType. PelieHue npakTHUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX
3aJlaHUd Ha CBOMCTBA OPraHUYECKUX COCMHEHUN OTAEIbHBIX KIIACCOB

HpaKTI/IquKI/IC 3aHATUA

JIaGoparopHass paGota "lIpeBpaieHus OpraHMYeCKUX BELIECTB IpPHU
HarpeBanun". [lonydyeHue 3TuiIeHa U U3y4eHUE €ro cBOMCTB. MoenrpoBaHue
MOJIEKYJT ¥ XUMHUYECKMX NPEBpAllCHH Ha NOpUMEpPE I3TaHa, ITUIICHA,
alleTUJICHA U Jp.

Tema 4.3.
NpenTnduxanus
OPraHMYecKHUX BelecTB, X
3HAYEeHUEe U IPMMHpPEHUEe B
OBbITOBON U MPOU3BOIHOM
AeATeIbHOCTH Ye10BeKa

OcHoOBHOE COOCPIKAHUC

Teopernueckoe o0ydeHue

buooprannueckue coenuHeHus. IIpumeHeHne u Ouojoruyeckas poib
yrieBo1oB. OKHCIIEHUE YITIEBOAOB - UCTOYHHUK DHEPIUU JKUBBIX OpPraHU3MOB.
OO6nacTH TpUMEHEHUsT aMUHOKHUCIOT. IIpeBpaimieHuss OeNKOB MHUIM B
opranusme. buonornueckne Qynkiuu OenkoB. buonmornueckue QyHKIUN
KHUpoB. Poib opraHmdyeckoll XUMUM B pEIIEHUU MpoOJIeM MHILIEBOU
0e3onacHOCTH

Ponp opranmdeckoifi XUMHM B peUICHHUH MpoOJIeM DHEPreTUYECKOM
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3IaHUH HOBBIX MaTepUAIOB, HOBBIX
WMCTOYHUKOB JHEpPruM (aJbTepHATHBHBIE HCTOYHHKU dSHepruu). OmacHOCThH
BO3JICUCTBUSI HAa J>KUBBIC OPraHU3MBl OPTaHUYECKHUX BEIIECTB OTIACIHHBIX
KjaccoB  (YIJIEBOAOPOIbI,  CIHUPTHL,  (PEHONBI,  XJIOPOpPraHUYECKHE

OK 01
OK 02
OK 04
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MMPOU3BOJHBIC, AJILACTHUABI U I[p.), CMBICJI TTOKAa3aTeJIsl NpCACIbHO Z[OHyCTHMOﬁ
KOHICHTpaluu

[IpakTrueckue 3aHATHS

JlaGopaTopHas paborta: "Wnentudukanus OpraHUYECKHX  COCAMHEHUUN
OTAEJIbHBIX KJIacCOB"

Wnentudukanuss OpraHu4ecKMX COCIUHEHHM OTIEeNbHBIX KIAccoB (Ha
MpuUMepe aJabJEru/IoB, Kpaxmayla, YKCYCHOW KHUCIOTBI, OEIKOB U T.IL.) C
UCIIOJIb30BaHUEM MX  (DM3HKO-XMMHYECKHX CBOWCTB U  XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. JleHatyparus Oenka mpu HarpeBaHuu. L[BeTHBIC
peakiuu O0eKoB. BOZBHUKHOBEHNE aHATIMTUYECKOTO CUTHAJA C TOYKH 3PEHUS
XUMUYECKUX TPOLECCOB NpPH MPOTEKAHWHM KAYECTBEHHOW  pPEakluu,
MO3BOJISIIONIEH UACHTU(DUIIUPOBATD MTPEITIOKEHHBIE OPraHUYECKHE BEIIeCTBa

[IpakTrueckue 3aHATHS
KonTponbnas pabota 3. CTpykTypa U CBOICTBAa OpraHMYECKHUX BEIIECTB

Paznen 5. Kunernyeckue u TepMOIHHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMIUYECKHX peaKknuii

Tema 5.1. Cxopoctb
XHMHYECKHX PeaKUMid.
XuMHn4yeckoe paBHOBecHe

OcHoBHOE coaepkaHue

Teopetuueckoe oOydeHue

CKOpoCTh peakIMM, €€ 3aBHUCHUMOCTh OT PazMUYHBIX (DaKTOPOB: MPUPOIBI
pearupyromux  BEUIECTB,  KOHLEHTPALMM  PEAarupyrolIuX  BEILECTB,
TEMIIEPaTyphl U TJIOUIAAN PEAKIIMOHHON MOBepXHOCTU. TemmoBbie YPPEKThI
XUMUYECKUX peakIuil. JK30- U dHIOTEpMHYEcKue, peakunu. OOpaTuMocTh
peakuuii. XMMHYECKOE€ paBHOBECHE W €ro CMEIIEHHWE TNoJA JEHCTBUEM
pa3IUuHBIX (AKTOPOB (KOHIEHTpAIUS PEAreHTOB WJIM MPOIYKTOB PEaKIIHH,
JaBJIEHUE, TeMIIepaTypa) I CO3JAaHHUSI ONTHMAIBHBIX YCIOBUU MPOTEKAHUS
xumuueckux rmpoueccon. [Ipunmun Jle [larense

OK 01
OK 02

[IpakTHyeckue 3aHATUSL
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 33aJaHUA Ha aHaIW3 (HaKTOPOB,
BIIUSIOLIUX HA U3MEHEHHE CKOPOCTH XMMHUYECKOW PEaKIUH, B T.Y. C TO3UIHMA

OK 01
OK 02

21




OKOJIOTHYECKH  IeTIECOOOpa3HOTO TOBEACHUS B OBITY H  TPYIOBOM
JESATENbHOCTH B IENAX COXPAaHEHHS CBOETO 3[0POBbS M OKpYXKarolen
IIPUPOIHOM CPEJIBI.

Pemienne mpakTHKO-OpMEHTUPOBAHHBIX 3a/laHU HAa NMPUMEHEHHWE IPUHIIHUIIA
Jle Hlatenbe s HaxXOXICHHUS HAMpPABICHUS CMEUICHUS pPaBHOBECHS
XUMHUYECKON peaklMu W aHaiu3 (aKkTOpOB, BIHUAIOIIMX HAa CMEIICHHE
XUMHUYECKOTO PaBHOBECHS

Pa3nes 6. PacTtBopnl

Tema 6.1. [TousiTue o

OcHOBHOE COOCPIKAaHUC

TeOpeTI/I‘leCKOG O6y‘IeHI/Ie

PactBopenne kak (¢usmko-xumuueckuii mpouecc. PactBopel.  CrocoOsb
IPUTOTOBJICHHUS PACTBOPOB. PacTBopuMOCTh. MaccoBast 101 paCTBOPEHHOTO
BemlecTBa. CMbICI MOKa3aTelis NpeAebHO JONYCTUMON KOHLUEHTPAIUU U ero
UCIIOJIF30BAHUE B  OLGHKE OKOJIOrMYecKoil  OesomacHoctu. IIpaBumia

pacTBopax 3 OK 01
DKOJIOTMYECKH  1€1eCO00pPa3HOro  MOBEJEHUS B OBITY W TPYIOBOI OK 02
NEATENFHOCTH B ILEIAX COXPAHEHHS CBOErO 370pPOBbS M  OKPYKaroIeit
MIPUPOJHOM  Cpebl; ONAacCHOCTh BO3JECUCTBUS HAa JKUBBIE OpraHU3MBbI
onpeseNeHHbIX BelecTs. PellleHne MpaKkTHKO-OPHMEHTHPOBAHHBIX PACYETHBIX
3aIaHMl Ha PACTBOPBI, HUCIOJIb3yeMble B OBITOBOM W TMPOU3BOJICTBEHHOU
JIeATeNLHOCTH YeNoBeKa
OcHoOBHOE coiepKaHue
I[TpakTHYecKUe 3aHATHSA OK 01
Tema 6.2. Mccieosanue JlaGopatopHass pa6ora «IIpuroToBieHHe pacTBOpPoB». IIpUTOTOBIIEHME OK 02
CBOJCTB PacTBOPOB pacTBOpPOB  3aJaHHON  (MaccoBOH, %) KOHIEHTpauuu (C  TPaKTHKO- OK 04

OPHUCHTHPOBAHHBIMU BOHpOC&MI/I) H OMPEACIICHUC CPCAbl BOJAHBIX PACTBOPOB.
Pemenue 3aga4d Ha MIPUTOTOBJICHUC PACTBOPOB

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa
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Tema 7.1. Xumus B ObITY M
NPOU3BOCTBEHHOM
NAesATeIbHOCTH Ye10BeKa

OcHOBHOE cofepkaHue

Teopetuueckoe o0ydyeHue

Hogeiiimme noCTHXEHHUS XMMHUYECKONM HAyKM M XHUMHUYECKOW TEXHOJIOTHH.
Ponp xumMum B oOecrieueHUH 3KOJIOTHYECKOHM, YHEPreTHUYECKOW MW IHINEBOU
0€30MacHOCTH, pa3BUTHM MEAWIUHBL. [IpaBuia TmoWCKa W aHaIu3a
XUMHUYECKON HH(POPMAIMKU U3 Pa3IMYHbIX UCTOYHHKOB (HaydyHas W y4eOHO-
Hay4Has JIUTEpaTypa, CpeACTBa MACcCOBOM nH(popmanuu, cets MIHTEpHET)

OK 01
OK 02
OK 04

[IpakTryeckue 3aHATUSA

ITouck u aHanmu3 KeMcoB 0 MPUMEHEHUH XUMHUECKUX BEILECTB U TEXHOJIOTUH
¢ yueroM Oyayiel npodeccnoHaIbHON AEATEIHOCTH 110 TEMaM: BaKHeHIIne
CTPOUTENIbHBIE MaTepHajbl, KOHCTPYKIIMOHHbIE MaTepHalibl, KPacKU, CTEKJIO,
KCpaMuKa, MaTcpualibl IJId 3JICKTPOHUKHU, HAHOMATCPpHUAJIbl, TCKCTUJILHBLIC
BOJIOKHA, MCTOYHHUKHM SHEPrUH, OPraHUYECKHEe M MHUHEpaJbHbIE YJ0OpeHMUs,
JICKApCTBCHHBIC BCIICCTBA, OBITOBAasT XUMUSL.

3amura: IlpencraBienue pe3ynabTaTOB peElIEHUsT KEHCOB B (opMe MHUHU-
JI0KJIa/1a C Mpe3eHTauen

OK 01
OK 02
OK 04
OK 07

IMpomesxyTounas arrectanus B popmMe HTOroBOii OlleHKH / IK3aMeHa
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Bcero:

138
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3. YCJIOBHUS PEAJIM3ALIMU TPOTI'PAMMBI IUCHUIIJIMHBI

3.1. MaTepuajibHO-TeXHHYeCKOe ofecrevyeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMILIMHBI «XHUMHS» IMPEAyCMaTpUBAET HaIU4YUE B
npodeccuoHanbHOM  00pa3oBaTeNIbHON  OpraHu3allid, pealu3yoleld  o00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOro 001ero o0pa3oBaHMs, y4eOHBIX KaOWHETOB MO (U3MKE, XUMHUHU, OHOJIOTHH, B
KOTOPBIX HMMEETCS BO3MOXKHOCTH OOECHeYHuTh CBOOONHBIM JOCTynm B VIHTEpHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHO] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIHXCA.

[Tomemenuss KaOWMHETOB  XMMHU  yJIOBIECTBOPSIOT  TpeboBanusiM  CaHUTapHO-
snuaemMuonornueckux npasuia U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHMSIX, B TOM YHCIE CIELHMATU3UPOBAHHOMN
yueOHOM MeOenblo U CpelcTBaMU OOy4YeHUsl, JOCTATOYHBIMU JJIsl BBINOJIHEHUsS TpeOOBaHUM K
YPOBHIO TMOATOTOBKH oOyuaromuxcs .B kaOuHeTax ecTh MylnbTUMEAMiIIHOE 000pyAOBaHUE,
MOCPEACTBOM KOTOPOTO YYacTHUKH 00pa30oBaTeNbHOTO Ipoliecca MOTYT IPOCMAaTPHUBATh
BU3YaIbHYIO HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIINH, BHICOMATCPUAIIBI U T.11.

B coctaB yuyeOHO-METOAMYECKOTO U  MaTepUAbHO-TEXHHUYECKOTO OO0CCTICUCHHS
IPOrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOrO()YHKIIMOHAIbHBII KOMILIEKC MPEToaaBaTes;

e HarsAHbIE MMOCOOMS (KOMIUIEKTHI Y4e€OHBIX TaONWIl, TJIAKaTOB, MOPTPETHI
BBIJIAIOIIMXCS] YUCHBIX B 00JIaCTH €CTECTBO3HAHUS U T.I1.);

¢ UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTBA;

® DKPAaHHO-3BYKOBBIC TTOCOOMS;

® KOMIUIEKT 3JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHUYECKHE CPEICTBA 00YUCHHUS,

® JIEMOHCTpPAllUOHHOE O00OpydoBaHuE (0OOIIEr0o HA3HAYEHUS U TEMaTHYECKHE
HaOOPBbI);

e jabopatopHoe 000pynoBaHue (00IIEero Ha3HAUYCHUS] U TeMaTHYECKHE HAOOPHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYCHHYECKOTO JSKCIICPUMEHTA,
pEeaKTuBhI);

® CTAaTUYCCKUE, TUHAMUYECKHE, JICMOHCTPAIMOHHBICE M pa3gaTOYHBIC MOJICIIH,
BKJTIOYAsl HATYPaAITbHBIC 0OBEKTHI;

e BCTHIOMOTaTelIbHOE 000pYAOBaHNUE;

® KOMIUIEKT TEXHHMYECKOW IJOKYMEHTAI[MM, B TOM YHCIE Macropra Ha CpelCTBa
00y4deHHs, THCTPYKIUH 110 UX UCIOJIB30BaHUIO U TEXHUKE 0€30MacCHOCTH;

e OuONIMOTEUHBIN QOHT.

B 6ubmuoteunsiit GoHA BXOAAT yueOHUKH, ydeOHO-MeToaudeckne KOoMIueKTol (YMK),
o0OecreunBarOIie OCBOCHHE YUYEOHOW JUCHUIUIMHBI «XHUMHS», PEKOMEHIOBAaHHBIC WU
JOTYIIEHHBIE IS MCMOJb30BaHUS B TPO(ECCHOHATBHBIX 00pa30oBaTeNbHBIX OpPTaHHU3aIUsX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEro oO0IIero o0pa3oBaHMs B Mpenenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.
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bubnmuoreunsiii  GoHA MOXKET OBITh JOTMOJHEH (U3UYCCKUMU DHITUKIONECANSIMH,

aTyiacaMu, CJIOBapsSIMHU, CIIPAaBOYHUKAMU TIO0 XUMHUH, OMOJOTHHU, OOIIECTBO3HAHUIO HAYYHOU U

Hay4HO-TIOMYJIIPHOM JINTEPATYypOil €CTECTBEHHO-HAYYHOI'O coaepkaHusd. B mpouecce ocBoeHUs
OporpaMMbl  y4eOHOW TUCHMIUIMHBI «XUMHS» CTYIACHTH HMEIOT BO3MOXXHOCTH JOCTyINa K

SJICKTPOHHBIM y‘le6HbIM mMarcepuajiaMm I10 CCTCCTBO3HAHWIO, BKJIIHOYAasd XHUMMUIO, 6I/IOHOFI/IIO,

00LIeCTBO3HAHNE UMEIOIIUMCS B CBOOOJHOM JI0CTyIE B ceTh MHTepHeT (3JIEKTPOHHBIM KHHUTaM,
MpaKkTUKyMaMm, TectaM, Matepuaiam EI'D u ap.).

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

Jia peanuzany mporpamMmbl  OMOIHMOTEUHBbINM (OHJI YKOMIUIEKTOBAaH I€YaTHBIMU U

QJICKTPOHHBIMHA 06p330BaTeJ'IBHBIMI/I u I/IH(l)OpMaI_[I/IOHHBIMI/I pecypcamMu, PEKOMCHIOBAHHBIMU
JJIA UCITOJIB30BAaHMS B 06p330BaTeJ'H:>HOM ponecce.

OcHOBHBIE HCTOYHUKH .

I'abpuensn, O. C. Xumus: 10-i knacc: 06a30Bblil ypoBeHsb : yueoHuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CrankoB. — 5-¢ u3n., crep. — Mocksa : [IpocBemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcr: »dieKkTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/335039.

I'abpuensn, O. C. Xumus: 11-i knacc: 06a30Bblil ypoBeHs : yueoHuk / O. C. I'abpuensy, U.
I'. Octpoymos, C. A. CrankoB. — 5-¢ u3n., crep. — Mocksa : [IpocBemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7.— TekcT: »dieKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmotreunas cucrema. — URL: https://e.lanbook.com/book/335036.

I[OHOJ'[HI/ITCJILHI)IC HUCTOYHUKHU .

Kuszes, /. A. Heopranunueckas xumus st arpapueB. B 2 4. Yacts 1. Teoperuueckue
OCHOBHI : y4eOHHMK Juis cpemaHero mpodeccnoHambsHoro obpaszoBanus/ 1. A. Kusses,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024, —
253 ¢. — (IIpodeccuonanproe obpazomanue). — ISBN 978-5-534-11760-8. — Tekcr :
NIeKTpoHHBIH  //  OOpazoBarenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

Kusses, [. A. Heoprannueckas xumus ans arpapues. B 2 4. Yacts 2. XuMus 2J€MEHTOB !
yaeOHMK  aig  cpeaHero  mnpodeccuoHambHoro  oOpaszoBanus/ [, A. KHsazes,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024. —
357 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
MeKTpoHHBIH  //  OOpazoBarenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537978.

I'munka, H. JI. O6mast xumus. 3agau 1 ynpaxHeHUs | yueOHO-TIPaKTHUECKOe 1ocodue s
cpennero  mpodeccuoHanbHOrOo  obpasoBanus/ H.JI. ['mueka; mom  pemakmueit
B. A. IlonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3narensctBo FOpaiit, 2024. —
236 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
NIeKTpoHHBI  //  OOpazoBarenbHas  1iargpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcebl:

. Www.pvg.mk.ru (omummnuana «I[Tokopu BopoObeBBI TOpPBI»).

. www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAUT TS MIKOJILHHUKOB « XHMHUS»).
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O No gk ow

www.alhimikov.net (O6pa3oBaTenbHBI CAUT /IS IKOJILHUKOB).

WWW.chem.msu.su (DnekTpoHHast OMOIMOTEKA [0 XUMHH).

WWWw.enauki.ru (iHTepHeT-u31aHue ISt yuuTened «ECTeCTBeHHbIC HAYKH ).
www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPS»).

WwWw.hvsh.ru (xypran «Xumus B mkose»). WWW.hij.ru (kypHan « XUMUS 1 )KUZHBY).
www.chemistry-chemists.com (21eKTpOHHBIIH KypHAT « XUMUKHA U XUMHESI»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCIHUITVINHBI

KoHTponb u oneHka pe3ynbTaToB OOY4YEHHsS] OCYUIECTBIISETCS IpENojaBareieM B
IpoLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U J1a00PaTOPHBIX PabOT, TECTUPOBAHMUS, a TAKKE
BBIMIOJTHEHHUS]  OOYy4YalOIIMMUCS  HMHAWBHUIYAJTbHBIX  33JaHUN, TPOEKTOB, HUCCIICJOBAHMIA.
Pesynbratel 0oOyueHus ompenensooT, 4To oOydarommecs OyayT 3HaTh, IIOHHMaTh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUCHUS TUCIUIUINHBI.

s hopMupoBaHUsl, KOHTPOJIA U OLEHKU PE3YyJIbTaTOB OCBOCHUS YU€OHOUM MUCIUILINHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABIISIONIAS COO0M KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOyueHUss U CHOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (nmpeametHbie pe3yabTathl o guciuiuae) 1 @I'OC CIIO.

Ne | OK | Mopayas/pasaes/Tema Pe3yabTaTt 00yueHus Tunst Oueﬂoqﬂub -
MeponpusTHii

1 OcHoBHOe coiep:kaHue

1 Paznen 1. OcHoBbI ®dopmynrpoBaTh 0a30BbIE
CTPOEHMSI BEILIECTBA MOHATHUS ¥ 3aKOHBI XHMUHU
CrpoeHue aToMOB CocraBnary xumuueckue | 1. Tect «Ctpoenue
XUMHYECKHUX COOTBETCTBUU CO | aTOMOB
3JIEMEHTOB CTEIIEHbIO OKHCIIeHUs | (POpMYJIBl COEIMHEHUH B
u IPUPOJA | XUMUUYECKUX  JJIEMEHTOB, | XUMUUECKUX 3JIEMEHTaX U
XUMUYECKOH CBSI3U UCXO/s U3 BAJEHTHOCTU M | IPUPOJA

JIETKPOOTPHUIIATEIIBHOCTH | XUMHUYECKOU CBS3M.

2. 3a1aum Ha COCTaBIICHUE
XUMHYECKHX dbopmyn
JIBYXaTOMHBIX
BaJICHTHOCTH H

COETMHEHU N (OKCHTIOB,
Ccynb(hUI0B, THIPUAOB H

T.IL.).
1.1 | OKO01 3. 3agaHus Ha
HCTIOJIB30BAHUE

XUMHYECKON CUMBOJIMKU 1
Ha3BaHUM COEIMHEHHUH II0
HOMEHKJIaType
MEXKJIYHapOAHOTO  COMO3a
TEOPETUYECKON 51
NPUKIATHON  XUMHH U
TPUBUAIIBHBIX  Ha3BaHUI
JUTST

COCTaBJICHUS XHUMHUYECKHX
dbopmyn

JIBYXaTOMHBIX
COeTUHEHNN
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(okcu0B, Cynb(HIIOB,
TUAPUJIOB U
T.II.) u OPYrux
HEOPraHUYECKUX
COCIMHEHUN  OTJENbHBIX
KJIACCOB
[Tepuoanueckuit XapakTepu3oBaTh 1. Tect «Metammueckue /
3aKOH U | XHMUYECKHUE OHJIEMEHTHl B | XUMUUYECKHUE DJIEMEHTHI
XapaKTepU30BaTh COOTBETCTBUU c ux | 2. [IpakTudeckue 3amaHus
tabmumy [.1. MOJIOKEHHUEM B | Ha
Meneneena [IEPUOJNYECKON  CUCTEME | YCTAaHOBJICHUE CBA3U
XUMUYECKUX  DJIEMEHTOB | MEXIY
.. MenneneeBa CTPOEHUEM aTOMOB
XUMHYECKHUX
HJIEMEHTOB u
MEePUOANYECKUM
W3MEHECHUEM CBOICTB
XUMHUYECKUX
AJIEMEHTOB u 170
COEIMHECHUH B
COOTBETCTBUU c
MOJIO’KEHUEM
MEePUOANYECKON CHCTEME.
OK 01 3. [IpakTuxo-
1.2
OK 02 OpPUEHTHPOBAaHHBIE
TEOpPETHYECKUE  3aJaHus
Ha
XapaKkTepU3aluio
XUMHUYECKUX
AJIEMEHTOB:
«Merannnueckue u
HEMETaJUIMYECKUE
CBOICTBA,
AIEKTPOOTPHUIIATETHHOCTD
U CPOJACTBO K DJJIEKTPOHY
XUMHUYECKUX DIJIEMEHTOB B
COOTBETCTBHUE c ux
ANEKTPOHHBIM CTPOCHUEM
u MOJIOKEHUEM B
MIEPUOJUYECKON  CUCTEME
XUMHUYECKUX  3JIEMEHTOB
J.1. MenneneeBa»
5 Paznen 2. | XapakrepuzoBarb  Tumbl | KoHTposbHAs pabota

XUMHUYECKUE PEAKIUN

XUMHYECKUX PEAKIUn

«CTpoeHue BelecTBa U
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XUMHUYCCKUC pCaKIun»

2.1

OK 01
OK 04

Tumsr
peakuuii

XUMHNYCCKHUX

CocraBisTh peaKiuu
COCIMHEHUS, Pa3JIoKEHHS,
oOMmeHa, 3aMeIICHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIIBbHBIC

peakiuu

1. 3amaum Ha cocTaBiECHHE
YpaBHEHUU pEaKIUii:

- COCIMHEHMS,
3aMEICHHS], Pa3JIOKECHHUS,
o0MeHa; - OKHCIMTEIBLHO-
BOCCTaHOBUTECIIHLHBIX
peakui C
HCIOJL30BAHUEM METOa
AJIEKTPOHHOTO OajaHca

2. 3agayu pacuér
Maccbl  BeIIeCTBAa  HJIH

Ha

00BéMa razos o
I/I3BeCTHOMy KOJII/I‘-IGCTBy
BEILIECTBA,

Macce NN

00BEMY OJIHOTO u3
YUYACTBYIOLIMX B PEaKIUH
BEIIECTB; Pacu€Thl MacChl
(0OBEMma,

BEIIIECTBA)

KOJIN4YCCTBA
MMPpOAYKTOB
pCaknuu, c€CJIM OJHO U3
BCIICCTB UMECCT NPUMECHU

2.2

OK 01
OK 04

DNeKTpoIUTHUYECKast
IIUCCOLIAALIUAS
MOHHBII 00MeH

)51

CocTaBniTh  ypaBHEHMS

XAMUYECKHAX peaknuu
HOHHOT'O oOMmeHa c
y4acTHeM

HCOPTraHNYCCKUX BCIICCTB

1. 3amaHus Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U MOHHBIX
peakuun

C  y4acTuem

OCHOBaHUHU "

KHCJIOT,
conen, YCTaHOBJICHUE
U3MEHEHUS

KHCJIOTHOCTH CPEIbI

2. JlaGoparopnast pabota
«Tums

XUMHUYECKUX PEaKIIUi»

Pasnen 3. crpoeHue
CBOMCTBa
HEOPraHUYECKUX
BEIIECTB

u

HccnenoBate cTpoeHHE U
CBOMCTBAa HEOPraHWYECKHUX
BEIIIECTB

KonTponbHas pabota
«CBoiicTBa
HeOpFaHI/I‘-IeCKI/IX

BCIICCTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIAaTypa
CTpOEHUE
HEOPraHUYECKUX
BEIIECTB

u

Knaccudunuposats
HEOpPraHMYEecKue BelecTBa
B COOTBETCTBHH C
CTPOCHHUEM

Hux

1. Tect «Homenknarypa u
Ha3BaHUE

HEOPraHUYECKUX BELIECTB,
UCXOJISl U3 UX XUMHUYECKOMN

bopmybl W
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COCTaBJICHUC

XUMUYECKOH  (popmMyIsl,
UCXOJs W3  HA3BaHUA
BEIIIECTBA o
MeXyHapOIHON WK
TPUBHUAIBLHOU
HOMEHKJIAType»

2. 3amaun Ha pacu€r
MacCoOBOM

J10JI1 (macchr)
XUMHYECKOTO  JJIEMEHTa

(coenuHeHus) B

MOJIEKYJIe (CMecH)

3. IlpakTueckue 3amaHus
1o

KJ1accuuKanuu,
HOMEHKJIAType U
XUMUYECKUM (PopMyiam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KJIACCOB

4. [lpakTUueckue 3aJaHus
Ha

onpeeeHue XUMUIECKOM
AKTUBHOCTH BEIICCTB B

3.2

OK 01
OK 04

3aBUCHMOCTH BHUA
XHUMHUYCCKOH
CBSI3U u THIIA
KPUCTAJUIMYECKOU
pemeTKn
DOU3NKO-XUMUYECKHE | YCTAaHABIWBATH 1. Tecr «OcobenHoctu
CBOICTBa 3aBUCUMOCTD bU3MUKO- | XUMUYECKUX
HEOPraHUYECKUX XAMUYECKHUX CBOWCTB | CBOMCTB OKCHJIOB, KHCJIOT,
BEIIECTB HEOPTaHMYECKHUX BEIIECTB | OCHOBAHUH, aM(OTEPHBIX

OT CTPOCHUA aTOMOB H
MOJIEKYJ, a TaKXKe THUIa
KPHUCTAIUTMYECKOMN
pemerku

TUAPOKCHJIOB U COJIEH»

2. 3amanus Ha
COCTaBJICHHUE
YpaBHEHUH  XUMHUYECKUX
peakuuii  c

MMPOCTBIX n

y4acTUeM
CJIOKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHUJIOB METaJlIOB,
HEMETAJIJIOB U
aM(pOTEPHBIX DJIEMEHTOB;

HCOPTaHNUYCCKUX KHUCIIOT,
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OCHOBaHUU u
amM(OTepHBIX
THJIPOKCHUJIOB,
HEOPraHNMYECKUX

COJIeH, XapaKTepH3yIOLIUX
ux

CBOHCTBA ¥  CIOCOOBI
HOJTY4CHHS

3. [IpakTuko-
OpPUEHTHPOBAaHHBIE
TEOPETUYECKHE  3aJaHHs
Ha

CBOMCTBA U IMOJIYy4YCHHUC
HCOPTraHNYCCKUX BCIICCTB

Nnentudukanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4yeCTBEHHBIE peakuuu

HCOPraHN4YCCKUX BCUICCTB

1. [IpakTuxo-
OpPUEHTHPOBAaHHbIE

3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEaKIHUh C

OK 01 ydacTHeM
33 | oK 02 HEOPTraHMYECKUX BEIIECTB,
OK 04 UCIOJIb3YEMBIX JIJISl UX
UIeHTU(DHUKAITAN
2. JlabopaTopHas pabora
«Unentudukanus
HEOPTraHNMYECKUX
BEIIIECTB
Pasznen 4. Crpoenue u | UccnenoBatrs crpoenue u | KonrponpHas pabota
4 CBOMCTBA cBoiictBa  opranunyeckux | «CTpoeHHEe U CBOMCTBa
OpraHUYEeCcKuX BEIIECTB OpPraHUYECKUX BEIECTB»
BEIIECTB
Knaccudukanus, Knaccudunuposars 1. 3agaHus Ha
CTpoeHHue U | OpraHuYecKre BEIIEeCTBA B | COCTABJICHUE
HOMEHKJIaTypa COOTBETCTBUU c UX | Ha3BaHUH OPraHMYECKUX
OpTaHUYECKUX CTPOCHUEM COCIMHEHU I o
BEIIECTB TPUBUAITBHON WIH
MEXIYHAPOAHOU
41 | OK 01 CHUCTEMaTHUYEeCKON
HOMEHKJIaType
2. 3agaHus Ha
COCTaBJICHUE

IMMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hopMyI
OpraHMYECKUX  BEIIECTB
OTJIEbHBIX
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KJIaCCOB

3. 3agaun Ha orpeesieHue
npocTtenmiel GopmMyIbl
OpraHUYeCKONM MOJIEKYJIBI,

UCXOs
U3 DIIEMEHTHOIO COCTaBa
(B %)
CaoiicTBa VYcraHaBiuBaTh 1. 3anaHus Ha
OpraHUYECKUX 3aBUCUMOCTh ¢u3uKo- | cocTaBieHne
COCIMHEHU I XUMHYECKUX CBONMCTB | yPABHEHUH  XUMHUYECKHUX
OpPraHUYECKUX BEILIECTB OT | PEaKLUH ¢
CTPOEHHUSI MOJIEKYJI Y4acCTHEM OpPraHU4EeCKUX
BELICCTB
Ha OCHOBAaHUU HX COCTaBa
"
CTPOECHUS
2. 3anaHus Ha
COCTaBJICHUE
YpPaBHEHUH  XHMHUYECKUX
peakuuii,
OK 01 WUTIOCTPUPYIOLIMX
42 | oK 02 XI/IM}/I‘IGCKI/IG
OK 04 CBOICTBa c Y4ETOM
MEXAHU3MOB
IIPOTEKAHUs JTAHHBIX
peakuui u
TeHETUYECKON CBSI3U
OpPraHUYECKUX
BEILECTB Pa3HbIX KIACCOB
3. PacuérHble 3a1aun 1o
YPaBHEHHSM PpEaKLHUi C
y4acTHUEM
OpraHUYEeCKUX BEIIECTB
4. JlaboparopHnas pabota
«IIpeBpanienus
OpPraHMYEeCKHX  BEIIECTB
IIPU HAaIPEBAHUM
Wnentudukanus HccnenoBars 1. IIpaktuxo-
OK 01 OpraHUYECKUX KAueCTBEHHBIE  PEAKLUHU | OPUEHTUPOBAHHbBIE
OK 02 BEILECTB, UX 3HAYECHUE | OPTaHUYECKUX 3a/1aHUs 110 COCTABJICHUIO
4.3 oK 04 | ™ IIPUMEHEHUE B | COEAMHEHUM  OTIEIbHBIX | XUMHYECKUX pEaKIUul ¢
ObITOBOM U | KJIACCOB Y4aCTHEM
MTPOU3BOJICTBEHHOMN OpraHNYEeCKHX BEUIECTB, B
NEeATEIbHOCTH T.4.
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4eloBeKa UCIIONIb3YEMBIX JIJISl UX
uaeHTH(GUKAIUH B OBITY U
MPOMBIIIIICHHOCTH
2. JlabopaTtopHas pabora:
«nentudukamnms
OpraHUYeCcKHUX
COCIMHEHUN  OTIENbHBIX
KJIACCOBY
Pasznen 5. | XapakTepu3oBaTh BIUSHUEC
Kunernueckue U | pa3nuuHbIX (AKTOpPOB Ha
5 TEPMOJMHAMHYECKHE | PABHOBECHE U CKOPOCTH
3aKOHOMEPHOCTH XMMHYECKUX PEAKIUI
MPOTEKAHUS
XUMHYECKHUX PEaKIIHii
Ckopoctb XapakTepus3oBath BiusiHue | 1. [IpakTuko-
XUMHUYECKHUX PEAKIMH | KOHIICHTPAIIUU OpUEHTUPOBAHHBIC
XUMUYECKOE pearupyomux BEIISCTB U | TCOPETUYCCKHUE  3aTaHUS
paBHOBECHE TEMIIEPaTyphl HA CKOPOCTh | HA  aHAIM3  (DaKTOPOB,
XUMHYCCKHUX PEAKIIHIA BIUSIONINX Ha M3MCHCHHE
XapakTepu30BaTh BIUSHUE | CKOPOCTH XUMHYECKON
W3MEHEHHUS KOHIICHTPAIH | peaKInu
BellecTB, peakiuu cpensl | 2. [IpakTuko-
OK 01 u TEeMIEPaTypbl Ha | OpUEHTUPOBAHHbBIC
51 OK 02 CMEIlIEHHE XHWMHUYECKOro | 3aJaHus Ha
paBHOBECHS NPUMCHCHUE  TPHUHIIMIIA
Jle [MTaTense TSt
HAXOXJICHUS HAITPABJICHUS
CMETICHUS
paBHOBECHS] XHUMUYECKOU
peaxiuu U aHaIIn3
(hakTOpOB, BIMSIONINX HA
CMEIICHHEe XUMHUYECKOTrO
paBHOBECHS
Paznen 6. PacTtBopsl HccnenoBate  MCTUHHBIC
6 pacTBOpPel ¢ 3aJaHHBIMHU
XapaKTePUCTHKAMU
[Tonstue o pactBopax | Pazmuuate ucTuHHbBIE | 1. 3anaun Ha
PacTBOPHI MIPUTOTOBJICHHE
pacTBOpOB
OK 01 2. [IpaxTuko-
6.1
OK 02 OPHUEHTUPOBAHHBIE
pacu€THBIE 3aJaHus Ha

JUCIICPCHBIC CUCTEMEI,
HCIIOJIb3YCMbBIC B OBITOBOI
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u

MIPOU3BOJACTBEHHOMN
JIESITEIBHOCTH YeJI0BEKa
OK 01 UccnenoBanue HccnenoBath ¢dusuko- | JlabopaTopHas pabora
6.2 OK 04 CBOMCTB PacTBOpPOB XUMHUYECKHE cBoiictBa | «[Ipurorosienue
WCTUHHBIX pacTBOPOB pacTBOPOB»

2 [TpodeccnonanbHO-OpUEHTUPOBAHHOE COZEpkKaHHE (COJIep:KaHNe IPUKIIATHOTO MOIYJIS)

Paznen 7. Xumums B | OueHuBaTh TMOCHEACTBUA | 3ammuTa kKeica (¢ ydérom

OBITY 1 | OBITOBOM u | Oymymiei
7 MIPOM3BOJICTBEHHOM MIPOU3BOJICTBEHHOM npoeCCHOHATBLHON
JESITEIIbHOCTH NESTEIIbHOCTH 4YeJIOBEKa C | JACITeILHOCTH)
YeloBeKa MO3UIUH  IKOJIOTHYECKON
0e30macHOCTH

Xumus B Obity u | OmenuBarh mocnenctBus | Keiic (¢ yuerom Oymymieit

MIPOU3BOACTBEHHOMN OBITOBOM U | nmpodecCHOHATBHOM

EeITEIbHOCTH MIPOM3BOICTBEHHOMN JIeATEITLHOCTH )

YyeJI0BeKa IeITEIbHOCTH YejioBeka ¢ | Bo3MokHBIE TEMBI
OK HO3ULIMM  DKOJIOTMYECKOU | KEHCOB:
01 0e30ImacHOCTH 1. [Toremienue KiumaTa u
OK BBICBOOOXKJICHHE TIa30BbIX
02 TUAPATOB CO JIHA OKEaHa
OK 2. Oyayue MaTepuasl
04 IS aBHa-, MAIIUHO- H
OK PUOOPOCTPOCHUS
07 3. HoBble MaTepuansl ams

COJIHEUHBIX OaTapeit

4. JlexapcTBa Ha OCHOBE
PaCTUTCIIBHBIX
IIpenapaToB

5. BOINPOCHI JJIsI IPOMEXXYTOYHOM ATTECTAIIMH MO JUCILUATIJIMHE

cDOpMOI\/'I HpOMeH(YTOQHOﬁ arTeCTau 110 JUCHHUIIIMHE SABJIACTCA HTOroBasA OILICHKA H
OK3aMCH.

Bomnpochsi:
O0wmas xumus:

Jlate onpeneneHue atomy.

JlaTh onpenenenne MoeKyIe.

[Tpoctoe BemecTBo. Kakoe cTpoeHNe UMEIOT MPOCTHIE BEUIECTBA (IPUMEPHI).
DMmnupudeckast U CTpykTypHas hopmyibl. [IpuBectu mpumMepsl.

W3omeps! u romonoru. [IpuBecT nmpumepsl.

34

gk wn =




6. Jlatp ompeneneHne KOBAJICHTHOU CBsI3u. [IpuBecTr mpumepsl.

7. Jlatb onpeneneHue HOHHOM cBsA3U. [IpuBecTH nmpumepsl.

8. Hartp ompeneneHue BOAOPOAHOM cBs3u. [IpuBecTn mpumepsl.

9. Matp ompeneneHue METAITMUECKON CBsI3U. [IpuBeCTH mpUMeEpHI.
10. {atp onpeneneHue o U T CBSA3U. [IpuBennTe npuMepsl.

11. Yro Ttakoe BajgeHTHOCTH? IIpuMepbl 371IeMEHTOB € TOCTOSTHHOW BaJICHTHOCTBIO.
12. Ctpoenue Tabauiel MeHeneena.

13. Ctpoenue sipa.

14. Ctpoenue 3IeKTPOHHOM 000JIOYKH aTOMA.

15. Oxcuapl. Knaccudukanus 1 HOMEHKIIATYpa OKCHUJIOB.

16. I'mapoxcunel. Kimaccudukaryst 1 HOMEHKIATypa TUAPOKCHIOB.
17. Comu. Knaccuduxanus 1 HOMEHKIIATypa COJICH.

18. Kucnotsl. Knaccudukanus 1 HOMEHKIATypa KUCIOT.

19. Knaccudukanus XuMUYECKUX PEAKITUN.

20. OGpatumblie 1 HeOOpaTUMbIE XUMUYECKUE PEAKIIHH.

21. CKOpOCTh XUMHUYECKOW PEaKIUH.

22. Xumunueckoe paBHoBecue. [Tpuniun Jle [llatense.

Heopralmqeclcaﬂ XUMUA:

["anorensl: crocoObl MOMTyYeHHs, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

Kucnopon: cnoco6s! nosy4eHusi, XAMUYECKUE CBOWCTBA, IPUMEHEHUE.

Bonopon u ero coenuHeHus: crioco0bl MOJIy4eHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
Cepa u ee coequHEHUS: CIOCOOBI MOTYYSHUSI, XUMHUECKHUE CBOICTBA, TPUMEHEHHUE.
VYrnepon v ero coeIMHEHUs: CIOCOObI OTYyYEHHS, XUMUYECKHE CBONCTBA, IPUMEHEHHE.
A3OT ¥ ero COeIMHEeHUS: CIIOCOOBI OMyYEHUs, XUMUYECKIE CBONCTBA, MPUMEHEHUE.
[IesouHbIe METAIIBL: CIOCOOBI MOTyYEHHsI, XUMUYECKHE CBOUCTBA, TPUMEHEHHE.
[lenouHo3eMenbHBIE  METAJUIBI:  CHOCOOBI  MOJYYEHHUs, XHUMHUYECKHE CBOMCTBa,
IPUMEHEHUE.

O N Ok owdE

9. AmOMHHHH W €ro COCIUHEHUS: CIOCOOBI TIONYYCHHS, XHMHUYECKHE CBOWCTBA,
MpUMEHEHHE.
10. XKene30 u ero coequHEHMS: CIIOCOOBI MOYICHUS, XUMHUECKHAE CBOMCTBA, TPUMCHCHHE.

Oprannyeckass XuMHs:

1. Auskasbl: cmocoObl MNOJY4YeHHs, HOMEHKJATypa, H30MEpHs, XUMHUYECKHE CBOMCTBA,
[IPUMEHEHUE.

2. AJKeHbI: CHOCOOBI MOJYyYEHHs, HOMEHKIATypa, H30MepHsi, XHMHYECKHE CBOWCTBa,
IIPUMEHEHUE.

3. AJKuHBL CcHOCOOBI TONYYEHHs, HOMEHKJIATypa, H30MEpHs, XHMHUYECKHE CBOWCTBA,
IIPUMEHEHUE.

4. OpHOATOMHBIE CIHMPTHI: CIIOCOOBI MOJTYYEHHs,, HOMEHKIATypa, U30Mepus, XUMHUECKHE
CBOMCTBA, IPUMEHEHUE.

5. Anbplerusipl U KETOHBI: CIIOCOOBI MOJYy4YeHMs, HOMEHKIIATypa, U30Mepus, XMMHYECKHE
CBOMCTBA, IPUMEHEHUE.
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6. KapOoHOBBIE KHUCIOTHI: CIOCOOBI MOJYyYEHHUs, HOMEHKIATypa, U30MEpHs, XUMHUYCCKUE
CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(GuUpBL: CrIOocOObl MOMyYeHHs, HOMEHKJIATypa, XHMHYECKHE CBOWCTBA,
MIPUMEHEHUE.

8. Xupsl, npuMeHeHHE.

9. Vrnesogwl. Knaccuduxauuss yriaeBomoB. CrnocoObl MOJNy4€HHS MOHOCAXapHaOB,
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.

10. AMHUHOKHUCIIOTHI: CIIOCOOBI MOJIy4eHUs], Ha3BaHUs, XMMUYECKUE CBOMCTRA.

11. benku. VX ponib B )KM3HU KUBOTO.

5.1. Onucanune MKAJ OLlEHUBAHUSA

NuaukaTopsl | HeyIOBJIETBOPH | YAOBJIETBOPHUTE/b
XO0po1o OTJIMYHO
KOMIIeTeHIIUN TeJbHO HO
YpoBeHb 3HaHUU
YpoBeHb
. B 00BeEME, =
YpoBeHb 3HaHUI 3HaHUUI B
MuHrMansHo COOTBETCTBYIOIIIE
HIDKE B o0BeMe,
JIOITyCTUMBIN M rporpamme
IHosHoTa MUHHUMAJIbHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHUU. | MOATOTOBKH.
3HAHMH TpeOOBaHU. emM
Honymeno MHoro | JonyiieHo
Nmenn MECTO nporpaMmme
HETpYyOBbIX OIIMOKH. | HECKOJIBKO
rpyObIe OITMOKH. MOJATOTOBKH,
HerpyObIX
0e3 oLnOOoK.
011150
IIponemoncTpu
[IponemMoHCTpUPO | pOBaHbI BCE
BaHbI BCE | OCHOBHbIE
[IponeMOHCTPUPOB | OCHOBHBIE CHUS
[lpu  pemreHnn P pup M ’
aHbI OCHOBHBIC | yMeHHMsI. PeleHsl | pemeHsl BCE
CTaHJAPTHBIX
ymenus.  Pemensr | Bce OCHOBHBIE€ | OCHOBHBIE
3a1a4y HE
TUIIOBBIE 3a/layMl C | 3a/1a4u Cc | 3a1auu c
Hanuuue IIPOJEMOHCTPUPO
. HErpyObIMH HErpyObIMH OT/IENIbHBIMU
yYMeHu# BaHbl OCHOBHBIE
omMOKaMu. omrOKaMu. HECYILIECTBEHH
MEHHSL.
J BoinonHensl  Bce | BollmonHeHsl Bce | bIM
Nmenn MECTO
3alaHusl, HO HE B | 3aJlaHus, B | HEJI0YETaMH,
rpyOble OLINOKH.
MIOJIHOM 00beMe. MOJIHOM 00beMe, | BHIMOJIHEHBI BCE
HO HEKOTOpBIE C | 3aJaHMs B
HEJ0YETaMH. MOJIHOM
o0Beme.
Komnerennust B | ChopmupoBannoct | Chopmupoanno | ChopmupoBaHH
MOJIHOM Mepe HE | b KOMIIETEHIIMH | CTh KOMIETEHIUU | OCTh
Xapakrepucru
o chopMHpOBaHa. | COOTBETCTBYET B LEJIOM | KOMIIETEHIIUH
Ka chopmu-
P Nmerommxcs MUHHUMAaJIbHBIM COOTBETCTBYET MOJIHOCTBIO
POBAHHOCTH . .
3HaHWM, YMEHUH, | TpeOOBAHUSAM. TpeOOBaHUSAM, HO | COOTBETCTBYET
KOMIIeTeHI[UH
HaBBIKOB Nmerommmxcst €CTb  HEIOYEeThl. | TPEOOBAHUSIM.
HeI0CTaTOUYHO 3HaHUW, ymeHui, | UMmeromuxcs Nmerommxcs

36




s pELIEHKS | HABBIKOB B II€JIOM | 3HAHWUM, YMEHHH, | 3HaHHH,
MPaKTUYECKUX JIOCTaTOYHO JUTSl | HABBIKOB U | YMEHUH,
(mpodeccroHanb | pereHus MOTHUBALIUH B | HABBIKOB u
HBIX) 3a7a4. | MPaKTUYECKUX LEJIOM MOTHBallUM B
Tpebyercs (mpodeccuoHaNbHbBI | JOCTATOYHO JUIA | OJTHOM  Mepe
MIOBTOPHOE X) 3azay, HO | pEIIEeHUs JOCTATOYHO ISl
oOyueHue TpeOyercs MIPaKTUYECKHUX peuieHus
JIOTIOJIHUTEIbHAS (mpodeccroHanb | CIOKHBIX
MPaKTUKA IO | HBIX) 3aJlay, HO | MPAKTHYECKUX
OOJIbLITMHCTBY Tpedyercst (mpoceccronan
MPaKTUYECKUX JIOTIOJIHUTENIbHASL | bHBIX) 3aJ1a4.
3ajaad4. MPaKTUKA o
HEKOTOPBIM
npodeCCHOHAIIbH
BIM 33Jja4aM.
YposeHb
cpopmu- Husknii Hwxe cpennero Cpennuit Beicoknii
POBaHHOCTH
KOMIIeTeH U
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