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1. OBIIASI XAPAKTEPUCTHKA PABOYE TPOIPAMMBI YYEBHOWM
TACIATITAHBI

1.1. O6aacTh npuMeHeHus1 padoyeii MporpaMmbl

OOmeoOpa3oBaTenbHas  JUCHUIUIMHA  «XHUMHS»  SBISETCS  00S3aTENbHOM — YacThIO
0011e00pa3oBaTeIbHOrO IMKIIa 00pa3oBaTenbHOM Tporpammbl B cootBeTcTBUM ¢ PI'OC CIIO 1o
cnenuansaoct 40.02.04 FOPUCIIPY JEHIA

1.2. Heab u miIaHupyeMble pe3yabTaThl 0CBOECHUS TUCHUILIHHBI

Copep:xanue MporpaMMbl 00111€00pa30BaTEIbHON AUCHUIUIMHBL «XHUMHS» HAIpaBJIEHO Ha
JOCTIKEHHUE CIEAyIoed meau: (GopMHUpOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYCCKOU
COCTaBIISIIOLIEH €CTECTBEHHOHAy4YHON KapTUHBI MHpa Kak OCHOBBl TMPUHATUS pEUICHUH B
JKU3HEHHBIX U TIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOIO IMOBEJICHUS B MPUPOJIHOMN Cpejie.

3agauu AUCHMIIMHBI:

* cdopMHUpOBaTh IOHUMAaHHE 3aKOHOMEPHOCTEH MNpPOTEKaHWs XHWMHYECKHUX MPOLECCOB U
ABJICHUM B OKPYKAIOIIEH cpeze, LEJOCTHOW HaydyHOM KapTUHBI MHUpPa, B3aUMOCBA3U U
B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX HAYK;

* pa3BUTh YMEHHUS COCTaBIATh (POPMYJbl HEOPraHWYECKUX U OPraHUYEeCKUX BEIIECTB,
YPaBHEHMsI XMMHUYECKHX pPEaKLUi, OOBACHATh WX CMBICI, MHTEPIPETUPOBATH PE3Y/IbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

* chopMHpOBaTh HABBIKM IPOBEJICHHS MPOCTEHIINX XUMHUYECKUX SKCIEPUMEHTAIbHbBIX
UCCIIEIOBAaHUM C COOJIOJEHHMEM IIpaBwil 0Oe30macHOro oOpalleHusi ¢ BELIECTBAMHU U
1ab0paTOPHBIM 000PYI0BAaHUEM;

* DPa3BUTh YMEHHUS HCIIOJIb30BaTh WH(GOPMAIMIO XMUMHUYECKOTO XapaKTepa W3 Pa3InYHbIX
UCTOYHHUKOB,;

* chopmHupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH AESITEIbHOCTH U XUMHUYECKHX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

* chopmupoBaTh NOHMMAHHWE 3HAYUMOCTU JTOCTHKEHUN XMMHUYECKOM HAyKW U TEXHOJOTUH
JUIS Pa3BUTHS COLMAILHON U MPOU3BOJCTBEHHOM cep.

B pamkax mporpammbl yuyeOHOW IUCIMILTUHBI OOYYaIOIIMMHUCS OCBAMBAIOTCS YMEHUS U
3HaHUs, GOPMHUPYIOTCS OOIINE KOMIIETEHIINN .

OK 01. BriOupars cnocoObl pemieHus 3aJady  OpPOPECCHOHAIBHONW  JIEATEIbHOCTH
IIPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. lcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHajiu3a U MHTEpIpeTanuu
uH(popManu, 1 WHOOPMAIIMOHHBIE TEXHOJOTUHU JUIS BBINOJHEHHUS 3a7ad NpodecCHoHaIbHOU
NeATEeNbHOCTH.

OK 04. DddexTuBHO B3aMOICHCTBOBATH U PabOTATh B KOJIJIEKTHBE U KOMAHJE .

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH cpelbl, pecypcocOepexeHno, NPUMEHITh
3HaHUS 00 W3MEHEHUW KIMMaTa, OPUHIMIB OEpeXIMBOrO IMPOU3BOACTBA, AP(PEKTHUBHO
JIEVICTBOBATh B YPE3BBIYAWHBIX CUTyalHsIX.

1.2.1. Inanupyembie pe3yJbTaThl OCBOEHHS 00IIeO0PA30BATEbHON IHCHUIUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHNe JUCUUIUIMHA UMeeT pHu GpopmupoBanuu u pazsutuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHbI

Oomue

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

OK 01. BeiOupatb
CHOCOOBI pelIeHus
3amaq
npodecCuOHATbHON
JeSTEILHOCTH
MPUMEHHUTEIBHO K
Pa3IUUHBIM
KOHTEKCTaM

B gactu Tpy10BOro BOCIUTAHUIA:

pyAay,
LIEHHOCTHU MacTepCTBa, TPYyA0I00ue;

- T'OTOBHOCTB K OCO3HAaHHC

- TOTOBHOCTHL K AaKTHBHOM JACATCIIbHOCTHU

TEXHOJIOTHYCCKOM u COIHATBLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TUIAHUPOBATH u
CaMOCTOSATEILHO BBIIIOJIHATH TaKylo
JIeSITEIILHOCTD;

- HWHTEpec K pa3iuuHeiM  chepam

npodecCuoHaIbHOMN J1eSTeTbHOCTH,
OBnajeHNe YHHMBEPCAJIBHBIMU Y4EOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENIbHO  (OpMYyIUpOBaTh U
aKTyaJlu3UpOoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MpPU3HAK
WIN OCHOBaHHUE ISt

KJIacCU(UKAIIUU U 0000IIEeHNUS;

CpaBHCHHA,

- OMNpeAeNsaTh LEeIH AESTeNbHOCTH, 3a/1ady
napameTpbl U KaTerOpUH U3 JOCTHKEHNS,

- BEISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpuBaeMbIX

SABJICHUAX,

- BJIaJI€Th CHCTEMOM XMMHYCCKUX 3HaHHﬁ, KOTOpas BKIIOYACT:

OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUA DJIEMEHT, aToM, »JJICKTPOHHAs
obosiouka aroma, S-, p-, O-3JIEKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJICKYIa,
BaJICHTHOCTb, JIEKTPOOTPULIATEITLHOCTh, CTETICHb OKUCIICHUS, XUMUYECKast

CBsS3b MOJIb MOJIAPHAS Macca, MOJISIPHBIH 00beM, YIJIEPOIHBIA CKEJeT,
(GyHKUIMOHATBHAS TPYIINA, PagUKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJIIE€BOA0POIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (yIIEBOABL, JKUPHI, OCIIKHN), MOHOMED,
CTPYKTypHOE

Kpuctajuimueckasa peuIcTKa,

IMOJIUMEp, 3BCHO, BBICOKOMOIJICKYJIAPHBIC
XUMHUYCCKUX peaKL[I/Iﬁ (OKI/ICHI/ITGHBHO'
BOCCTAHOBHUTCIIBHBIC, 3K30-U OSHAOTCPMUYUCCKHUEC, PCAKIHUU HOHHOI'O O6MCH8.),

pacTBop,

COEIMHEHMS,
THIIBI
3JEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOJMTHUECKAs JUCCOLMAIUS,
OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW pPEaKINH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUS XMMHUUECKOTO CTPOEHMSI OPraHU4eCKUX
BemectB A.M. ByTiepoBa, Teopust 3JIEKTPOJIMTUIECKON TUCCOLIMAINH,
nepuonuuecknii  3akon J[.M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PaKTOJIOTHUECKUE CBEACHHUSI O
CBOICTBax, COCTaBe, MOJYYEHUH M OE30MacHOM HCIOIh30BAHUHN BaKHEHUIIINX
HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY H MPaKTHYECKOH
JIeSITeIIbHOCTU YCIIOBEKA;

- yMCTI: BBISIBJISATH xapaKTepHLIe HpI/ISHaKI/I 1 B3aNUMOCBA3b I/ISYLIeHHBIX HOHHTHf/i,
HpI/IMeHSITB COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OITNCaHun CTpOGHI/ISI nu CBOI7ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIIICCTB U UX npeBpameHMﬁ; BBISABIIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TIOHATUSMHU U TIPEACTABICHUAMH APYTHX

CCTCCTBCHHOHAYYHLIX TPCAMCETOB;
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-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBCTCTBHC PE3yIbTaTOB

[eNsIM, OIICHMBATh PHUCKU TOCIEICTBUN
JIEATEIIbHOCTH;

- pa3BUBaThb KPEATUBHOE MBIIUICHUE IPH
pCIICHUH KU3HSHHBIX MPOOJIeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:
yueOHo-

- BIaACTb HaBbIKaMH

HCCIIEN0BATENBCKOU u IIPOEKTHOMN

JACATCIIbHOCTH, HaBbIKaMU PaspClICHUA
npo0Jem;

- BBIABJIATH IMPUIUHHO-CIICACTBCHHBIC
CBS3M W aAKTyaJM3UpOBATh
BBIIBUTATh  TUIOTE3Y €€
HAXOJUTh apryMEHTHI JJIs JOKa3aTelbCTBa

CBOUX YTBepH(HeHHﬁ, 3aaBaTh IapaMCTpPbl

3ajauy,
pelieHus,

Y KPUTEPUU PELICHMUS,
- aHaJIM3UpOBATh IOJNYYEHHBIE B XOJ€
pelIeHns 3aJaun pe3yibTaThl, KPUTUUECKH

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

- yMeTh  NEpPEeHOCUTh  3HAaHUA B

MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEESATEIILHOCTH,

- YMCETb UHTCTPUPOBATh 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTe;

- BBIABHTaTh HOBBIC HWJIEH, TIpeJIaraTh
OPUTHHATBHBIC TIOJIXO/IbI U PEIICHUS;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHUYECKUX COCIMHEHUN
MEKTYHApOAHOTO COK03a TEOPETUYECKON U IPUKIIAJHOM XMMHHU U TPUBHAJIbHBIE
Ha3BaHUs BAXHEUIIMX BEHISCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUaK, raiieHasi U3BeCTh, HerallleHas U3BeCTb, MUThEBAs COJa U JPYTUXx),
COCTaBIATH (OPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX PeaKIUi, OOBSICHITH UX CMBICH; IOATBEPKAATh XapaKTepHbIe
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh YCTaHABIIMBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX HEOPTAHUYECKUX U
OPraHUYECKHX BEUIECTB K OMPEACICHHBIM KJIACCaM U TPYIIIIAM COEIUHEHHUI,
XapaKTepPU30BaTh UX COCTaB U BaXKHEHIIIME CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBSI3eH (KOBaJIGHTHAs, HOHHAS, METAJUIMUECKas, BOJIOPOIAHAS),
THUIIBI KPUCTAILTUYECKUX PELIETOK BEIIECTB; KIacCU(PUIIUPOBATH XUMUUECKHE
‘peakuuy;

- chopMHpOBATh MPEACTABICHUS: O XUMHUUECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XUMUU B TO3HAHUU SBJICHHUM
MPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYIbTYPhI IMYHOCTH, €€

(G YHKIIMOHATBEHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS] MPAKTHIECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PH3UYECKHUX BEIHUMH,
XapaKTEepU3YIOIINUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS I PUHATUSA PEIIEHU B KOHKPETHBIX
KU3HEHHBIX CUTYallMsX, CBI3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

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




-CIIOCOOHOCTh  MX  HCITOJIb30BAHHSA B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

OK.02. Mcnonws3oBaTh
COBpPEMEHHBIC
CpeICTBa IMOUCKA,
aHanusa u
WHTEPIPETAINH,
uHpopMaluU U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodecCHOHATbLHON
JeSITebHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:
- chOpPMUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOTO — Ha JUaliore
KYJIBTYp, CIIOCOOCTBYIOUIETO OCO3HAHHIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;

- COBEpIICHCTBOBAHUE  SA3BIKOBOM U
YUTATEIbCKOM KYyJbTYpPbl KaK CpEICTBa
BSaHMOHCﬁCTBHﬂ MCKOY JJYOAbMHU n
MO3HAHUS MHPA;

- OCO3HaHME LIEHHOCTH HAy4YHOU
JeSITeIbHOCTH, TOTOBHOCTh OCYILECTBIATh
HPOEKTHYIO u HCCIIEI0BATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnazneHre YHUBEPCAJIbHBIMH YUE€OHBIMU
II03HaBaTCJIIbHBIMU I[Cf/iCTBPISIMI/II

B) paboTa ¢ uHpopmauei:

- BIQAETh  HaBBIKAMU  TIONy4YEHUS
uH(pOpMallMd W3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIBHO  OCYILIECTBISATh
MOUCK, AaHalIM3, CHCTEMAaTHU3aLUI0 H
MHTEPIIPETAlNI0 MH(YOPMALMK Pa3IUUHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- co31aBaThb TEKCThI B Pa3InYHBIX
dbopmarax c y4eTOM  Ha3HAYCHUS
uHpOpMalUM ¥  IEJIeBOH  ayJaUTOpUH,

- YMETh IUIAHUPOBATh W BBIIOJHATH XUMHUYECKUM SKCIIEPUMEHT (IIpEBpAILEHUS
OpPraHUYECKUX BEIIECTB IPHU HArpeBaHUU, MOJYYCHHE ATHIIEHA U HU3YYCHHE €ro
CBOICTB, Ka4YeCTBEHHbIE PEAKIMU Ha allbJETUJIbl, KpaxMal, YKCYCHYIO KHUCIIOTY:
JeHaTypauusi OEKOB MPU HArpeBaHMM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
pEaKIuu HOHHOTO 0OMEHa, ONPEAEISATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTalIbHBIE 3a7add 1Mo TeMaMm "Mertamisl" u
"Hemeramnpl") B COOTBETCTBUM C TIPAaBWJIAMH TEXHHKH O€30MacCHOCTH TIpU
o0palIeHny ¢ BeecTBaMu 1 Ja00paTOPHBIM 000pyIOBaHHEM; TIPEACTABIST
pe3yJIbTaThl XUMUYECKOI0 SKCIIEPUMEHTA B (hOpME 3aIllUCU ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GopMyITupOBATH BBIBOJIBI HA OCHOBE 3THX
pE3yJIbTaToB;

- YMETh aHAJIU3UPOBATh XMMUYECKYI0 HHPOPMALIUIO, TTOITYYaEeMYIO U3 pa3HbIX
HCTOYHHUKOB (CpesICTB MaccoBOi nHpopMaiuu, cetb IHTepHeT u ipyrue);

- BJIaJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKHX
SIBJICHHUH (HaOJI0/IeHNe, M3MEpPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

- YMETb MPOBOJUTH PACUYETHI 10 XUMUYECKUM (HOpMYyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHUS) ra30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh

CHUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHUEM




BbIOMpas ONTUMAJIBHYIO bopmy
MMPCACTAaBJICHUA U BU3yaJIM3alluH,

- OLICHUBATh JOCTOBCPHOCTD,
JICTUTUMHOCTH I/IH(i)OpMaI_[I/II/I, €c
COOTBETCTBME NPABOBHIM M MOpPAJIbHO-
THYECKUM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
MH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B pei€CHM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpTraHHU3allMOHHBIX
3agad ¢ coOmojeHneM — TpeOoBaHMN
SPTrOHOMHKH, TEXHHUKHU 6630HaCHOCTI/I,
THTHEHBI, pecypcocOepekeHus, PaBOBBIX
U THUUYECKUX HOPM, HOpM
UH(POPMALIMOHHOM 0€30MacHOCTH;
- BJIaJeTh HAaBBIKAMH pacllO3HaHUE U
3amMThl MHQpOpMAIWK, WHPOPMAIMOHHOM
0€30I1aCHOCTH JINYHOCTH,

OK.04. DdpdexTuBHO
B3aWMO/JIEMCTBOBATH U
paboraTh B
KOJIJIEKTUBE U
KOMaHjIe

- TOTOBHOCTE K CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;

- OBJIaJICHHIE HaBBLIKAMU y4eOHO-
HICCIIEN0BATEIbLCKOMN MPOEKTHOMN u
COLIMAJILHOM ACATECIIHLHOCTH;

OsgnagcHue YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

0) cOBMECTHas ICSITCIIbHOCTD:

- IMOHUMATh n HCIO/IL30BaTh

- YMETh TUTAHMPOBATh M BBIMOJHATH XUMUYECKHH DKCIIEPUMEHT (TIPEeBpAIICHUS
OpTraHWYECKHUX BEIIECTB MPH HATPEBaHWUH, MOJYyYEHUE ITHWICHA U HU3yYEHHUE €T0
CBOMCTB, Ka4YeCTBEHHBIEC PEAKIIUU Ha aJbJCTHUJIbI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OEIKOB MPU HArpeBaHWH, IBETHBIC pEaKIuu OETKOB; MPOBOIUTH
pEaKIuu HOHHOTO 0OMEHa, ONPeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- W XJOPHA-aHUOHBI, Ha KATHOH aMMOHUS;
pemath 3KCNepUMeHTalbHbIe 3a1auu no TeMaM "Mertamnsl” u "Hemeramnsr") B
COOTBETCTBUU C TIpaBUJIAMH TEXHUKH OE30MACHOCTH TIpu OOpalieHuu C
BElleCTBAaMH U JIa0OpaTOpHBIM 00OpyIOBaHUEM; TPEACTABIATH PE3YJIbTATh




MPEUMYILLECTBA KOMaHIHOM 51
WHAUBUAYaJILHON paboThI;

- IIPUHUMATh LEIU COBMECTHOM
JIESITENIbHOCTH, OpraHU30BBIBATH U
KOOpAUHUPOBaTb  JEUCTBUSA IO €€
JOCTHKEHUIO: COCTAaBJIATh IIJIaH JEHCTBUM,
pacnpeneniaTb poju € y4eTOM MHEHMU
YYaCTHHUKOB,  OOCYXJaThb  pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATH U BBIILUIOHATH paboTy B
YCIOBUSIX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYLIECTBIIATh MIO3UTUBHOE
CTPaTEruuecKoe IOBEACHHUE B Pa3IMYHBIX
CUTyalUsX, TpOSIBJIATh TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenue YHHUBEPCAIbHBIMU
PEryJISITUBHBIMU AEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U APTYMEHTHI APYTUX
JIOJed  TpU  aHAJIW3E  pPe3yJbTaToOB
JESTEILHOCTH;

- IIpU3HABaTh CBOE IPAaBO U MPABO JAPYTUX
JI0JIEH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C
MO3UIUH JIPYTOro YeloBeKa

XMMUYECKOTO AIKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTAaTOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIEWCTBOBAThH B
Ype3BhIYAITHBIX
CUTYaIUsIX

B o0iacti 3K0710ruyecKoro BOCIIUTaHHS:

- copMHPOBAaHHOCTh  HKOJIOTHYECKOM
KYJIBTYDBI, IOHMMAaHUE BIIUSTHUS
COLIMAIbHO-OKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME€ TIPUPOJHOM U  COUHMAIBHOMN
cpelibl, OCO3HaHUE II100aIBbHOI0 XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAaHUE U  OCYIIECTBIIECHUE
JICMCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUSA LEeJIed yCTOWYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIIPUHATUE JENCTBHH,
IIPUHOCALIMX BpeX OKpYXKarolleH cpene;

- YMCHUC IIPOTHO3UPOBATH
He6ﬂarOHpI/IHTHBIe OKOJIOTHYCCKHEC
MNOCICACTBUA MNpeaAPpUHUMACMBIX

JEHCTBUM, IPEAOTBPALLATh UX;

- paclIMpeHHEe OmbITa JACSATEIbHOCTH
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;

- OBJIaJIcHHUE HaBBLIKAMU y4eOHO-
HICCIIEN0BATEILCKOMI MPOEKTHOMN u
COLIMAILHOM AeSITEIbHOCTH

- chopMHpOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€
(GYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOIUMOM TSl PEIICHUS TPAKTHIESCKIX
3aJ1a4 U HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOII0/IaTh MPaBUIIA SKOJIOTUYECKH 1IeTIECO00Pa3HOTro MOBEICHHUS B
OBITY U TPYIOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKpYKaroIlel NPUPOIHON CPEbl; YUUTHIBATh ONACHOCTh BO3/ICHCTBUS Ha )KUBbIE
OpraHU3Mbl OIIPEIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI I0KA3aTels IPEAEIbHON
JIOIIyCTUMOM KOHILIEHTpaluu
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM y4eOHoii TUCHUIIMHBI U BHIbI YUeOHOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 72
B T.4.
TEOPETUYECKOE 00yUeHUE 32
MIPaKTUYECKHUE 3aHITUS 40
IpomexxyTounast arrectanmuss B (OopMe HTOrOBOil OleHKH / 3a4eT C
OLICHKOH
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dopmHpyeMble
HanmeHnoBaHue pa3jeiioB u Coaepixanue yueOHOro MaTepuaJa, JJadopaTopHble U NPaAKTHYEeCKHUe O0bém o0mue u
TeM padoThl, HTHAUBUAYAJIbHBIN MPOEKT (ec/IM MpPeayCMOTPEHbI) 4acoB npogeccHoHaNbHbIE
KOMITeTeHIIU U
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pa3nesnl 1. OcHOBBI cTPOEHHS BelecTBa
Teoperuueckoe oOydeHue
CoBpemeHHass Mozenb cTpoeHus aroMa. CHUMBOJIMYECKUH S3BIK XHMMH.
XUMHUYECKUH 3JIEMEHT. DIIeKTpoHHas KoHpurypamus aroma. Knaccudukarnus
XMUMHYECKUX D3JIEMEHTOB (S-, pP-, d- amemeHTbl). BaseHTHBIC SIEKTPOHBL 5
BaneHTHOCTS. OnexTpoHHas pupoaa XUMUYECKON CBA3U.
DIeKTPOOTPULIATEIBHOCT. Bl XUMUYecKoil CBs3U (KOBaJIeHTHAs, HOHHA,
Tema 1.1. CTpoeHHe aTOMOB MCTaJlJINYCCKasd, BOI[OpOI[HaSI) U CIIOCOOBI €€ 06pa30BaHI/IH
XHMHUYECKHX 3JIEMEHTOB H [IpakTnyeckue 3aHATHS OK 01
NpUpPoAa XUMHUYECKOi cBsi3u | PellleHne 3alaHnii Ha WCIOJIb30BAHUE XUMHUYECKONW CHMBOJIMKH W HA3BaHWUI
COEIMHEHUN II0 HOMEHKJIAType MEXIYHAapOJHOIO COK3a TEOPETHYECKOW M
MIPUKIIAHON XUMUU U TPUBUAIBHBIX Ha3BaHUM ISl COCTABIECHUS XUMUYECKUX
(bopMyn IByXaTOMHBIX COeIMHEHUN (OKCHUIOB, CYIb(QHIOB, THIAPUIOB U T.I1.) U 4

JPYTUX HEOPTraHUYECKUX COCUHEHUN OTAEIbHBIX KIacCOB.

[IpakTuueckue 3aJaHusl Ha YCTAHOBJIEHUE CBSI3M MEXKAY CTPOCHHUEM aTOMOB
XUMUYECKUX  JJEMEHTOB U  MEPUOJUYECKUM  HM3MEHEHHEM  CBOMCTB
XUMHUYCCKUM DJIEMCHTOB U HX COGHI/IHGHI/Iﬁ B COOTBCTCTBUHU C ITOJIOXKCHUEM
[lepuoauyueckoil CUCTEMBI.
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Teopetuueckoe o0ydyeHue

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

[lepuonuueckas cucrtema xumuueckux osnementoB JI.JM. Menneneesa.
Ousnyeckuit  cmbicn  I[lepuogumueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHHM C IOJIOKEHUEM
XUMHYECKOro 3ieMeHTa B Ilepronnueckoi cucreme. MUpPOBO33pEHUECKOE U
HayuyHoe 3HaueHue llepumommueckoro 3akona .M. Mengeneesa. [Iporunossl
J.U. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKHUX 3JeMEHTOB. Pemienue
MPAaKTUKO-OPUECHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUi Ha XapaKTepU3aIUio
XHMHYECKHUX DJJIEMEHTOB «MeTalmnueckue / HeMeTaLIMYeCKHe CBOMCTBA,
3IEKTPOOTPULATENIBHOCTh XUMHUYECKUX 3JEMEHTOB B COOTBETCTBUU C HUX
AJEKTPOHHBIM CTPOCHHEM M TMIOJOKEHHEM B TNEPUOJUYECKONH CHUCTEME
XxUMHu4YecKkux ayemenToB .M. Menaeneeray

OK 01
OK 02

Paznen 2. Xumuueckue peakuumn

Teoperuueckoe o0y4ueHue

Tema 2.1. TUIIBI XUMHYECKHX
peakuuit

Krnaccudukanus u THIBI XUMAYECKUX PEAKIIUN C ydacTHEM HEOPTaHUYECKUX
BemiecTtB. CoOCTaBl€HHE YpPAaBHEHWH peakuuid COEAMHEHUS, pPAa3I0KEHUs,
3aMeleHus, 0OMeHa, B T.4. peaKIHii TOPEHUS, OKUCIICHHUSI-BOCCTAHOBIICHUS.
YpaBHEHUS OKUCICHUS-BOCCTAHOBJIEHUA. CTeneHb OKUCIeHUA. OKUCIUTENb U
BOCCTAaHOBHUTEIIb.

CocraBieHre M ypaBHHBAaHHUE OKHUCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUH
METOJOM  DJIGKTPOHHOTO  Oaymanca. OKHUCIUTETHLHO-BOCCTAHOBUTEIHHBIC
peakuruu B MPUPOAE, MPOU3BOJACTBEHHBIX IMPOLECCAX U KUZHEACITEIbHOCTH
OpraHu3MoOB

IIpakTrueckue 3aHATHUS

OK 01
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KonunuecTBennbie oTHOIICHHUS! B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI
B XMUMHMHM M pacueTbl MO YpPaBHEHUSM XHUMHUYECKHX peakiuil. Moip Kak
€IMHMIIa KOJIMYeCTBa BellecTBa. MoiisipHas Macca. 3aKOHbl COXPAaHEHHUS
Maccel H OJHEpruu. 3aKkoH ABoragpo. MospHbIi 00BEM  Ta30B.
OTtHocuTeNnbHAS TJIOTHOCTh Ta30B. PacyeTbl MO ypaBHEHHSIM XUMHYECKHX
peakuuii ¢ UCIOJIb30BAaHUEM MAacchl, 00beMa (HOpMajbHBIE YCIOBHS) ra3os,
KOJIMYECTBA BEIIECTBA

Teoperuueckoe o0yueHue

TeopI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. HoHsl. :‘)HGKTpOJII/ITLI,
HCOJICKTPOJINTHI. Peakuuu noHHOTO O6M€Ha, CocraBnenne peaKI_II/Iﬁ HMOHHOI'O

Tema 2.2.
oOMeHa IMyTeM COCTaBJIECHUS MX MOJHBIX U COKPAIICHHBIX HOHHBIX YPABHEHHIA.
DJIeKTPOJIUTHYECKAS .
. KucnoTHo-0CHOBHBIE peakivu. 3a/1aHUsl Ha COCTABJICHUE MOHHBIX PEaKIIMi OK 01
JUCCOLMAAA M HOHHDII
[IpakTrueckue 3aHATUS OK 04
o0OMeH " o
JlaGoparopHas padota "Tunsl XUMUYECKUX peakiuii”.
HccnenoBanue TUNoB (10 COCTaBY M KOJIMYECTBY UCXOTHBIX U 00pa3yIOLIUXCS
BELIECTB) U MIPU3HAKOB XUMHUECKUX peakiuil. [I[poBenenue peakiuii HOHHOTO
oOMeHa, ompeJeNeHne Cpeabl BOJAHBIX PAcTBOPOB. 3a/laHusl Ha COCTABIICHUE
MOHHBIX peaKlni
Pasnen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelleCTB
Teopetuueckoe oOydeHue
[Ipenmer Heopranmyeckoil xumuu. Kiaccudukanus HeOpraHUYECKUX
Tema 3.1. Knaccuduxanus BemiecTB. [Ipocteie W crnokHble BemiecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX
HOMCHRJIATYPA U CTPOCHUC BemecTB  (OKCHABI, THUAPOKCHABI, KHCIOTHI, COJK). B3auMocBs3b OK 01
HCOPraHUYCCKUX BCIICCTB HEOPraHUYECKUX BEILIECTB. Arperarsbie COCTOSIHUS BEIIECTBA. OK 02

Kpucrannuueckue 1 aMopHbIe BEIIECTBA.
Tumbl KpUCTATUYECKHUX pPEHIETOK (aTOMHAs, MOJEKYJspHasi, HWOHHai,
MeTajuIndeckas). 3aBHCHUMOCTb (PU3MYECKHUX CBOMCTB BEIIECTBA OT THIIA
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KPUCTAIIJINYECKON pEHIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB
OT BUJA XMMHUYECKOM CBSA3M W THUIIA KPUCTAUIMYECKOW pemerku. [IpuamHbl
MHOT000pa3usl BELIECTB

[IpakTuueckue 3aHATHS

Homenknarypa HeopraHn4eckux BELIECTB: HAa3BaHHE BEIIECTBA UCXOMS U3 UX
XUMHYECKON (OpMYJIbl HIIM COCTaBICHUE XUMUYECKOW (OPMYIIbI UCXOIS U3
Ha3BaHusa BeniecTBa 1o MexayHapomaHo (MIOITAK) wnum tpuBHanbHOU
HOMEHKJIATYype.

Pemenne mnpakTHYeCKUX 3alaHUil 1O KIACCH(PUKAIMK, HOMEHKIAType H
XUMUYECKUM (OpMysilaM HEOPraHWYECKUX BEIISCTB Pa3JIMYHBIX KIIACCOB
(yrapHslii Ta3, YIJICKUCIBIM ra3, aMMHUaK, raiieHas H3BEeCTb, HeraiieHas
U3BECTh, NMHUTHhEBas COJAa M JPYTHX): Ha3blBaThb M COCTaBISATH (POPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUICKHOCTh K KIIACCy.

Hctounuku xumudeckoi wuHpopManuu (CpeAcTB MacCOBOW HH(pOpMAINH,
cetb UWurtepner wu gapyrue). Iloumck wuHpOpMamuu 1O HA3BAHUAM,
uaeHTudUKaTOpam, CTPYKTYpHBIM GopMyIam

Tema 3.2. dusuko-
XHMHYECKHe CBOMCTBa
HEOPraHu4YecKHUX BellecTB

TeOpeTI/I‘leCKOC 06yquI/Ie

Mertannbl. O0mue puznyeckue 1 XuMu4yeckue cBoiictBa MetaioB. CriocoOsl
MOJIy4eHUsl. 3HAYeHWE METAUIOB W HEMETaUIOB B INPHUPOAE U
KU3HENIEATEIIbHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3ns MeTaiuioB: BUABI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HH

Hemeramnel. OOmue ¢Qusnueckue M XMMHUYECKHE CBONCTBA HEMETAJIOB.
Tunnyneie cBoiictBa HemetayuioB [V- VII rpynn. Knaccudukanus u
HOMEHKJIaTypa CO€AMHEHUH HeMeTauioB. KpyroBopoTel — OHOT€HHBIX
3JIEMEHTOB B IIPUPOJE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEILECTB

OK 01
OK 02
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(OKCUAOB, THAPOKCHUIIOB, KHUCJIOT, cOJedl u Jp.). 3aKOHOMEPHOCTU B
N3MCHCHHUU CBOI>’ICTB HpOCTbIX BCIICCTB, BOI[OpO[[HBIX COCZ[HHGHI/Iﬁ, BBICHINX
OKCHUIOO0B U I‘I/II[pOKCI/IILOB

[IpakTrueckue 3aHATUS

CocraBieHrue ypaBHEHUM XHMHYECKHUX PEAKIUA C ydacTHEeM INPOCThIX M
CJIOKHBIX HEOPraHMYE€CKHUX BEUIECTB:METAUIOB M HEMETAJUIOB, OKCHIOB
METAJIJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHHUYECKUX KHUCIIOT,
OCHOBaHUN U aM(OTEpHBIX THJIPOKCHIIOB; HEOPraHUYECKHX  COJICH,
XapaKTEPU3YIOLINX UX CBOMCTBA.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA,
cocTaB, IodydyeHHe M 0Oe30macHOe  HUCHOJb30BaHUE  Ba)KHEWIINX
HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUUECKOM JIEATETLHOCTH YeJIOBEKa

Teopernueckoe oOyueHue. CBONWCTBa HEOPTAHUUECKUX BEIIECTB

[IpakTHyeckue 3aHATUS
JIaGopartopHas pabota «neHTH(UKaINI HEOPraHNUYECKUX BEIIECTBY.
Pemenne sxciepuMeHTAIBHBIX 33/1a4 10 XMMUYECKUM CBOMCTBAM METAJIOB U

Tema 3.3. . OK 01
HEMETAJIJIOB, MO PAcCHO3HABAaHUIO M IIOJYYEHHUIO COEAMHEHHH METauIOB U
Hnenrunduxanus ’ p i OK 02
HEMETAaJUIOB.
HEOPraHU4eCKHUX BellecTB OK 04
Wnentudukanus HEOpraHM4eCKUX BELIECTB C HCIOJIb30BAHHEM HUX (DU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakuui. KauecTBeHHbIE
peakuuu Ha cynbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS
Pa3nea 4. CtpoeHue M CBOHCTBA OPraHNYeCKHX BellleCTB
Tema 4.1. Teopetuueckoe o0yuyeHue OK 01
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Knaccupurkauus, crpoeHue u
HOMEHKJIATYPA OPraHu4YeCcKuX
BelleCcTB

IlosiBieHHe M pa3BUTHME OpPraHUYECKOM XuUMUM Kak Haykd. [Ipenmer
OpraHM4eCcKOM XMMHHM. MeECTO M 3HayeHue OPraHUYEeCKOM XMMHUU B CHCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHHE KakK IOpPSJOK COEIWHEHHMs aTOMOB B MOJIEKYJIe
COrJJaCHO MX BAJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUM XHMHYECKOTO
CTPOCHUS OpraHuyeckux coenuHeHud A.M. bytiepoBa. YriepoaHslil ckeyet
OpPraHUYECKON MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOI'O
CTPOEHHUSI MOJIEKYJI.

N3omepus u u3oMepsl.

[Tonsatue o ¢pyHkunoHampbHOU Tpynme. Pagukan. [lpuHnmne! kinaccuukanum
OpraHUYEeCKUX COENMHEHHI. MexIyHapoaHass HOMEHKJIATypa U NPUHLMUIIBI
HOMEHKJIATYpbl OpraHuYecKkux coefauHeHuil. [loHaTrue o0 a3oTcomepkamux
COCIMHEHUSIX, OMOJNIOTMYECKH AaKTUBHBIX BellecTBaxX (yrieBojax, >KHpax,
Oenkax M Jp.), BHICOKOMOJEKYJISIPHBIX COEAMHEHUSX (MOHOMeEp, IMOJuMep,
CTPYKTYPHOE 3BEHO)

[IpakTrueckue 3aHATHS

HomeHnkiarypa ~ OpraHM4ecKkux  COCIMHEHMM  OTHCNIBHBIX  KJIACCOB
(HachIllIEHHbIE, HEHACHIIIEHHbIE U apOMaTUYeCKUEe YIJIEBOAOPOJbI, CIIUPTHI,
(beHOoIbI, anbIeru/Ibl, KETOHBI, KApOOHOBBIE KMCIOTHI U JIp.)

CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYEeCKUX
BEILECTB OTHENBHBIX KJIACCOB, UCIIOIb3YSl UX HA3BaHUSA 10 CUCTEMaTUYECKOU
U TPUBHAIBHOW HOMEHKJAaType (STWIIEH, alleTWIeH, TIJIMLUEPUH, (EHOI,
(dbopManbaeru, yKCycHast KUCIIOTa, MIHLKH). PacueTs! mpocreiimen Gopmyst
OpPraHMYECKOM MOJIEKYJIbI, UCXOS U3 3JIEMEHTHOro cocTana (B %)

Tema 4.2.
CBoiicTBa OpraHn4ecKux
CcOoeIMHeHH

Teoperuueckoe o0yueHue

®U3MKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX COCIUHCHUN OTICIIbHBIX
KJIacCOB (OCOOCHHOCTHU
KJaccu(UKauu ¥ HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJIOTHUECKUH DS U

OK 01
OK 02
OK 04
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obmast popmyna; uzomepus; pusnyeckre CBOWCTBA; XMMHUYECKHE CBOWMCTBA;
CHOCOOBI TIOTyUYEHUS):

- TIpeJIeJIbHBIC YTIIEBOAOPO/bI (AIKAaHbI U HUKJIOAIKaHbI). |'opeHre MeTana Kak
OMVUH W3 OCHOBHBIX HCTOYHHMKOB TE€IUIA B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa NPUPOIHBIX YIIEBOJOPONOB, HAXOXKICHHE B MPHUPOAE W
IPUMEHEHHE aJIKaHOB;

- HempeaenbHbIe (AJKEHBI, ANKUHBI W aJIKaJAWEHB]) M apOMaTHYECKHUe
YIIIEBOJOPOABL. ['OpeHune areTmieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO
TUTAMEHH TS CBAPKH U PE3KH METAJIOB

- KHCJOPOJICOJIEPKANINEe COSAUHCHHS (CIUPTHI U (QEHOJBI, KapOOHOBBIC
KHUCJIOTHI ¥ (QUPBI, albACTHIB U KETOHBI, XUPHI, yrieBoabl). [IpakTnyeckoe
NpPUMEHEHHE  ATWICHIVIMKONSA,  TIUIepuHa,  ¢eHona.  [IpumeHenwue
dopmanpaeruia, ameTaubAeruia, YKCYCHOH KHCIOTBL. Mpblia Kak COJH
BBICIINX KapOOHOBBIX KUCIOT. MOIOIINE CBOMCTBA MbLIa

- a30Tcofiep)Kalle COeIUHEHHS (aMMHbBI M aMUHOKHCIOTHI, O€JKH).
BbicokoMOneKyIsipHble  COeMHEHHMsS (CHUHTETHYeCKHMEe M OHMOJIOTMYeCKH-
aKTUBHbIE). MoHOMep, moJauMep, CTPYKTypHOe 3BeHo. [lonmmepuzanus
STHJICHA KaK OCHOBHOE HAIpaBJICHHE €ro WCIONb30BaHUs. | eHeTndeckas
CBSI3b MEXIY KJIacCaMH OPTaHWYECKUX COSIMHEHHH

HpaKTI/I‘leCKI/Ie 3aHATUA

CBolicTBa OpraHMYECKUX COECTUHEHHM OTAENbHBIX KJIACCOB (TpUBHAJIbHASA U
MEXIyHapoJHas  HOMEHKJIATypa, XHUMHYECKHE  CBOHCTBA,  CIIOCOOBI
MOJTyYeHHUs): TIpeieIbHbIe (AIKaHbI U UKJIOAIKAHBI), HETIPeIeIbHbIC (aJIKEHBI,
QJIKUHBI U aJKa/JMEHbl) U apOMaTHUECKUE YTIEBOJAOPOIbI, CHUPTHI U (DEHOJIBI,
KapOOHOBbIE KHUCJIOTBI W O3(UpPHI, AIBJETUABI W KETOHBI, aMHHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJICKYJISIDHBIE  COCIMHEHMS.  3aJaHus  Ha
COCTABJICHHE YPaBHEHHHW XUMWYECKHX PEAKIUN C Y4aCTHEM OPraHUYECKUX
BEILIECTB Ha OCHOBAaHMHU MX COCTaBa U cTpoeHUs: COCTaBIEHNE CXEM peaKLui
(B TOM ducie 1O  NPEAJIOKEHHBIM  ILIETIOYKaM  IIPEBpalleHHil),
XapaKTepU3yIOIIUX XUMHUYECKHE CBOMCTBA OPraHMYECKHX COEOUHEHMN
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OTJIETIbHBIX KJIACCOB, CIOCOOBI MX TOJIYYEHHMS] M Ha3BaHUE OPTaHUYECKUX
COCIIMHEHUM 110 TPUBHUAIBHOM WIM MEXIYHAPOJHOM CHUCTEMAaTUYECKON
HOMEHKJIaType. PemieHue npakTHKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX
3aJlaHUd Ha CBOMCTBA OPraHUYECKUX COCMHEHUN OTIEIbHBIX KJIACCOB

HpaKTI/ILICCKI/Ie 3aHATUA

JlaGopaTopHnas pabora "lIpeBpaimieHuss OpPraHMYECKHUX BEIIECTB IpHU
HarpeBanun". [lonydyeHue 3TuieHa U U3y4eHUE ero cBOMCTB. MoenrpoBaHue
MOJIEKY]l M XUMHUYECKMX IpEBpallleHuid Ha NpUMEpe »JTaHa, O3TUJICHA,
alieTUJIeHa U JIp.

Tema 4.3.
HnenTunduxanus
OPraHMYecKuX BelecTB, X
3HAa4YeHHEe U NIPUMHUPEHNe B
OBITOBOM W MPOU3BOIHOM
AesiTeJIbHOCTH YeJI0OBeKa

TeOpeTI/IquKOC O6y‘IeHI/Ie

buooprannueckue coenuHenus. Ilpumenenue wu Ouosiornyeckas poJib
yrieBooB. OKHUCIIEHUE YITIEBOAOB - UCTOYHHUK DHEPIUU JKUBBIX OpPraHU3MOB.
Obnactu mnpumMeHeHuss aMHHOKUCIOT. IlpeBpamieHus OenkoB NHIM B
opranuszMe. buonormueckue ¢ynkuuu OenkoB. buonorndeckue QyHKUUU
kupoB. Poib opraHmdeckoil XuUMHM B peIIEHHMM MpoOJeM MHIIEBOH
0e3omacHOCTH

Ponp opranmyeckold XUMHMM B pEUIEHHMH MpoOJeM SHEPreTUYECcKOu
0€30MMacHOCTH, B Pa3BUTUH MEIULIMHBI, CO3/IaHUU HOBBIX MaTepUasioB, HOBBIX
HMCTOYHUKOB 3HEpPruM (aJbTepHATUBHbIE MCTOYHHUKH BSHepruu). OmacHOCTb
BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl OPraHMYECKHX BEILIECTB OTIEJIBHBIX
KJaccoB  (YIJIeBOJOPOIbI,  CHOMPTH,  (EHONBI,  XJIOPOPTaHWYECKHE
IIPOU3BOJIHBIE, abAECTUABI U JP.), CMBICI IT0Ka3aTeNsl MPEAEIbHO TOIYyCTUMON
KOHLEHTpaLuU

OK 01
OK 02
OK 04
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[IpakTrueckue 3aHATHS

Jlaboparopuass paborta: "WneHTudukammss OpPraHUYECKUX COCIUHCHHIA
OTJEJbHBIX KJIACCOB"

Wnentudpukanust OpraHUYeCKUX COEAMHEHHH OTAEIbHBIX KJIaccoB (Ha
pUMEpe ajbJCTHI0B, Kpaxmaia, YKCYCHOW KHCIOTHI, O€JKOB M T.I.) C
UCIOJB30BAaHUEM WX (U3UKO-XUMHUYECKUX CBOHMCTB W  XapaKTEPHBIX
KayeCTBEHHBIX peakuuid. [leHarypanusi Oenka mpu HarpeBaHud. l[BeTHbIC
peakiuu 0elKoB. BO3HHKHOBEHHE aHAIMTHYECKOTO CUTHAJIA C TOYKU 3PCHUS
XUMAYECKHX TMPOIECCOB NPU MPOTEKAHWM KAYECTBEHHOW  PpEaKIIHH,
MO3BOJISIONICH NICHTH(PHUIINPOBATH MPEJIOKEHHBIE OPTaHUYECKUE BEIECTBA

HpaKTI/I‘leCKI/IC 3aHATHA

KonTponbhast padota 3. CTpykTypa U CBOWCTBAa OpraHMYECKUX BEIIECTB

Paznen 5. Kunetnueckue u TEPMOAUHAMUYCCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHUYECCKHUX peakunﬁ

Teopetuueckoe oOydeHue

CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT Pa3JUYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromumx  BEHIECTB,  KOHLEHTPAIMM  PEarupyronux  BEIIECTB,
TeMIIepaTypbl U TUIOMIAJAN PEAKIIMOHHONW MOBEPXHOCTHU. TermioBbie 3P dheKTs
XUMUYECKUX peakIuil. DK30- U dHIOTEpMHYEcKue, peakuuu. OOpaTuMocTh
peakuuii. XMMHYECKOE paBHOBECHE M €r0 CMELIEHUE TO0JA JACHCTBUEM
pa3nuYHbIX (aKTOPOB (KOHIIEHTpAIMS PEareHTOB WU MPOIYKTOB PEakIilvy,
JaBJICHHUEe, TeMIIepaTypa) s CO3JaHMs ONMTHUMAIBHBIX YCIOBUHN MPOTEKAHUS
xumuueckux rmpoueccon. [Ipunmun Jle [larense

[IpakTrueckue 3aHATHS

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHU Ha aHAIW3 (PaKTOPOB,
BIIMAIOIINX HA U3MEHEHHE CKOPOCTH XMMHUYECKOW PEaklMH, B T.4. ¢ NO3ULUN
9KOJIOTMUECKH  II€JIeCO00pa3HOr0 TMOBEAECHHSA B OBITY U TPYIOBOM
JEATEIbHOCTH B LEISAX COXPAaHEHHWS CBOETO 3J0pPOBbI U OKpYXKarollen
IIPUPOHOM CPEIBbI.

PemreHne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUI HA IIPUMEHEHUE IPUHLIMIA

OK 01
OK 02
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Jle Illatenbe Uit HaxOXACHWS HAIPABICHUS CMELICHUS pPAaBHOBECUS
XUMHAYECKON peakmuu W aHajau3 (AKTOpOB, BIUSIOMIMX Ha CMELICHHE
XUMHUYECKOTI'O PaBHOBECUS

Pa3znen 6. PacTtBopnl

Teopetuueckoe o0ydyeHue

PactBopenne kak (usnko-xumuueckuii mpouecc. PactBopel.  CrocoOb
IIPUTOTOBJIEHUSI pacTBOPOB. PacTtBopuMocTs. MaccoBast 1011 paCTBOPEHHOTO
BeniecTBa. CMBICH MTOKa3aTessl NPEAesIbHO TOMYCTUMON KOHLEHTPALUU U €ro
UCIIONIb30BaHWE B  OLIGHKE JKojormyeckoil OezomacHoctu. [lpaBuna
OKOJIOTMUECKH  IIeJIeCOOOpa3HOr0 TMOBEACHUS B OBITY U TPYIOBOM
NESATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0pPOBbS M OKpYXKarollen
MPUPOJHON Cpelbl; ONAaCHOCTb BO3ACHCTBUS Ha JKHUBBIE OpraHU3MBbI
OIpe/IeJICHHBIX BELIECTB. PelieHne nmpakTUKO-OPUEHTHPOBAHHBIX PaCYETHBIX
3aIaHMl Ha PACTBOPBI, HMCIOJIb3yeMble B OBITOBOM U IPOU3BOJICTBEHHOU
JESATEIbHOCTH YEJI0BEKA

HpaKTI/I‘leCKI/Ie 3aHATUA

JlaGoparopnast pabora «llpuroroBneHue pacTBOpoBy». IlpuroToBieHHe
pacTBOpPOB 3aJlaHHOM  (MaccoBOW, %) KOHIEHTpamuu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIMPOCAMH) U OMpPEEICHUE CPelibl BOJHBIX PAaCTBOPOB.
Pemenwue 3a1a4y Ha IPUTOTOBIEHUE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa

TCOPCTI/I‘-ICCKOC O6y‘-IGHI/IC

Hogeitmme nOCTHMXEHHUS XUMHAYECKOM HAyKH M XMMUYECKOW TEXHOJIOTHHU.
Pons xumMum B oOecrieueHUH JKOJIOTHYECKOM, YHEPreTUYECKOW M IHIIEBON
0€30macHOCTH, pa3BUTHM MeIUIMHBL [IpaBwima moucka uW  aHaiM3a
XUMUYECKON MHGOpPMAIMU U3 PA3IUYHBIX UCTOYHUKOB (HAy4Hass U y4eOHO-
Hay4Hasl JINTepaTypa, CPeACTBa MacCOBOM nHpopManuu, ceTb HTepHeT)
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[IpakTrueckue 3aHATHS
[Torck n aHanu3 KEMCOB O MPUMEHEHUH XMMHUYECKHUX BEIIECTB U TEXHOJIOTHI
C y4eToM Oyaymiei mpopecCHoHaTbHON ASSITEILHOCTH M0 TeMaM: BaKHEHIIIHe

CTPOUTEIIBHBIE MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepuaibl, Kpacku, CTEKIIO, gi g;
KepaMHKa, MaTepuaibl JUIsl 3JEKTPOHUKH, HAHOMAaTepUalbl, TEKCTHJIbHbBIC 2 OK 04
BOJIOKHA, MCTOYHHUKHM SHEPrUH, OpPraHMYECKHe M MUHEpaJbHbIE YJOOpeHMs, OK 07
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.
3amura: IlpencraBienue pe3ynabTaToB pelIEHUs KeWcoB B (opMe MHUHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen

IIpome:xxyTounasi arrecTanusi B GopMe HTOrOBOM OLIEHKH / 3a4eT ¢ OLeHKOM

Bcero: 72
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3. YCJIOBHUS PEAJIM3ALIMU TPOTI'PAMMBI IUCHUTIJIMHBI

3.1. MaTepuajbHO-TeXHHYECKOE ODecrevyeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMILIUHBI «XHUMHS» IMPEAyCMaTpUBAET HAIM4YUE B
npodeccuoHanbHOM  00pa3oBaTEeNIbHON  OpraHu3alud, peanu3yomeld  o00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOro 001ero o0Opa3oBaHMs, y4eOHBIX KaOWHETOB MO (U3UKE, XUMHUHU, OHOJIOTHH, B
KOTOPBIX HMMEETCS BO3MOXHOCTh OOECIEeUUTh CBOOOMHBIA JOCTYyll B WHTEpHET BO Bpems
y4eOHOr0 3aHATHUS U B IIEPHO]I BHEYUEOHOU JEATEILHOCTH 00yUYaOIIUXCS.

[Tomemennss KaOWMHETOB  XMMHU  yJOBICTBOPSIOT  TpeboBanusiMm  CaHUTapHO-
snuaemMuonornueckux npasuia U HopmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSALIMX TPEOOBAHMIX, B TOM YHCIE CIEHHUATU3UPOBAHHOMN
yueOHOM MeOenblo U CpelcTBaMu OO0yuYeHUs, TOCTATOYHBIMU JJISl BBINOJTHEHUS TpeOOBaHUM K
YPOBHIO TMOATOTOBKH oOyuaromuxcs .B kaOuHeTax ecTh MyJIbTUMEIUIiHOE 000pYyJOBaHHE,
MOCPEACTBOM KOTOPOTO YYacTHUKH 00pa30oBaTeNbHOTO IIpoliecca MOTYT IPOCMaTpHUBATh
BU3YaIbHYIO HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIINH, BHICOMATCPUAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO H  MAaTePUATBHO-TEXHUYECKOTO OOeCTCUCHHUS
IPOrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOrO()YHKIIMOHAIbHBIN KOMILIEKC MIPEToAaBaTes;

e HarIsAHbIE MOCOOMS (KOMIUIEKTHI Y4e€OHBIX TaONWIl, TJIAKaTOB, MOPTPETHI
BBI/IAIOIIMXCS YUCHBIX B 00JIaCTH €CTECTBO3HAHUS U T.I1.);

¢ UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTRA;

® DKPAaHHO-3BYKOBBIC TTOCOOMS;

® KOMILIEKT JJIEKTPOCHAOKEHUS KAOMHETOB;

® TEXHUYECKHE CPEeICTBA 00YUCHHUS,

® JIEMOHCTpPAllUOHHOE O00OpydoBaHHWE (0OOIIEr0o Ha3HAYEHUS ¢ TEMaTHYECKHE
HaOOPBbI);

e jabopatopHoe 000pynoBaHue (00IIero Ha3HAUYCHUSI U TeMaTHYECKHE HAOOPHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYCHHYECKOTO OSKCIICPUMEHTA,
pEeaKTuBhI);

® CTAaTWYCCKUE, TUHAMHUYECKHE, JICMOHCTPAIMOHHBICE M pa3JaTOYHBIC MOJICIIH,
BKJTIOYAsl HATYPaJTbHBIC OOBEKTHI;

® BCIIOMOTaTeIbHOE 000pPYA0BaHUE;

® KOMIUIEKT TEXHHMYECKOW IOKYMEHTAI[MHM, B TOM 4YHCIIe TMacrmopTa Ha CpeacTBa
00y4deHus, THCTPYKIIUH 110 UX UCMOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OuOIMOTEUHBIN QOHT.

B 6ubmuoteunsiit GoHA BXOAAT yuyeOHUKH, ydeOHO-MeToauueckne KoMIuieKTol (YMK),
o0OecreunBarOIie OCBOCHHE YUYEOHOW JUCHUIUIMHBI «XHUMHS», PEKOMEHIOBAaHHBIC WU
JOTYIIEHHbIE N7 MCTOJb30BaHUS B MPO(EecCHOHATBHBIX 00pa3oBaTeNbHBIX OpPTaHH3aIUsX,
peanu3yonmx 00pa3oBaTelbHYI0 MPOTpaMMy CpPEAHEro oOO0IIero o0pa3oBaHHs B Mpenenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.
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bubmuoreunsiii  GoHA MOXKET OBITh JOTMOJHEH (U3UYECKUMHU JHITUKIIONEIUIMU,

aTyiacaMu, CJIOBapsiMU, CIIPABOYHUKAMHU 10 XUMHUHU, OMOJOTHH, OOIICCTBOZHAHUIO HAYYHOU U

HAy4YHO-IIOMYJISIPHOM JINTEPATypOll €CTECTBEHHO-HAYYHOI'O CoJepkaHusd. B mpouecce ocBoeHus

IpOTrpaMMbl y4eOHOHN JUCHUIUIMHBI «XUMHS» CTYAEHTBI TOJDKHBI UMETh BO3MOXHOCTH JIOCTYIa
K DJICKTPOHHBIM Y4YeOHBIM MaTepuallaM [0 E€CTECTBO3HAHHWIO, BKIIOYAs XHUMHIO, OHMOJIOTHIO,

001IeCTBO3HAHNE UMEIOIIUMCS B CBOOOJHOM J0CTYIE B ceTH MHTEpHET (JIEKTPOHHBIM KHHTaM,
MpakTUKyMaMm, TectaM, Marepuanam EI'D u ap.).

3.2. UnopmannonHoe odecnevyenne 00y4eHus

Jia peanuzany mporpamMmbl OMOIMOTEYHBIH (OH YKOMIUIEKTOBAH IE€YaTHBIMU U

QJICKTPOHHBIMHA 06p330BaTCJ'II>HBIMI/I u I/IH(l)OpMaI_[I/IOHHBIMI/I pecypcamMu, PEKOMCHIOBAaHHBIMU
JJIA UCITOJIB30BAaHMS B 06p330BaTeJ'IBHOM Imponecce.

OcHOBHbIC HCTOYHUKH .

I'abpuensn, O. C. Xumus: 10-i knacc: 06a30Bblil ypoBeHsb : yueoHuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CrankoB. — 5-e uzg., crep. — Mocksa : [IpocBemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcr: »dieKkTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubnmotreunas 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-e u3zg., crep. — Mocksa : [IpocBemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7.— Tekcr: »dieKTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/335036.

I[OHOJ'[HI/ITC.TII)HI)IC HUCTOYHUKHU .

Kusszes, [I. A. Heopranmueckass xumus ans arpapueB. B 2 4. Yacte 1. Teopernueckue
OCHOBBI . Y4YE€OHUK s cpeaHero mnpodeccuoHanpbHoro obpazoBanus/ JI. A. Kasses,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u gon. — MockBa : M3narensctBo HOpaiit, 2024, —
253 ¢. — (IIpodeccuonanproe obpazoBanme). — ISBN 978-5-534-11760-8. — Tekcr :
NIeKTpoHHBIH  //  OOpaszoBarenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

Kusses, [. A. Heoprannueckas xumus ans arpapues. B 2 4. Yacte 2. Xumust 271€MEHTOB
yaeOHMK  aig  cpeaHero  mpodeccuonHampbHoro  oOpaszoBanus/ [ A. KHszes,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024. —
357 ¢. — (Ilpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
IeKTpoHHBIM  //  OOpazoBarenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537978.

I'munka, H. JI. O6mast xumus. 3agau 1 yIpaxHeHUs | yUeOHO-TIPaKTHUECKOE 1ocoOue s
cpennero  mpodeccuoHanpbHOTO  oOpasomanus/ H.JI. ['nmueka; mom  pemakmueit
B. A. IlonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : HU3narensctBo FOpaiit, 2024. —
236 ¢. — (IIpodeccnonanproe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
NIeKTpoHHBI  //  OOpazoBarenbHas  1argpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypceb:

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

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

www.alhimikov.net (O6pa3oBaTenbHBI CAUT IS IIKOJILHUKOB).
WWW.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMHH).

Www.enauki.ru (nHTepHeT-u3aaHue Il yuuteneil «k ECTeCTBeHHbIC HAYKH ).
www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPS).

WwWw.hvsh.ru (xypran «Xumus B mkoie»). WWW.hij.ru (kypHan « XUMUS 1 )KUZHBY).
www.chemistry-chemists.com (31eKTpOHHBIH KypHAT « XUMUKHA U XUMHS»).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUS JUCIHHUITVINHBI

KOHTpOJ'IB N OLCHKa pE3YyIbTaTOB O6y‘IeHI/ISI OCYHICCTBIIACTCA IPEIIoaaBaTCJICM B
mponecce NpoBCACHUA IPaKTHYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBaHUs, a TAKKC
BBITIOJTHEHU A O6y‘laIOH_[I/IMI/ICSI HHAUBUAYAJIIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIC,I[OBaHPlﬁ.
PGSYJ'IBTaTBI o6yquI/151 OIIPEACIIA0T, 4YTO 06yqa}oumec>1 JOJDKHBI 3HATb, IIOHHUMATbh H
JAEMOHCTPHUPOBATH 110 3aBEPIICHUHN U3YUCHUA JUCHUIIJIMHBI.

s hopMupoBaHUsl, KOHTPOJIL U OLEHKU PE3YyJIbTaTOB OCBOCHUS YU€OHOU MUCIUILINHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPONPUATUH, TIPEICTABIIAIONIAsA COO0H KOMIUIEKC Y4eOHbIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOyueHUss U CHOPMYJIHUPOBAHHBIX C YYETOM
®I'OC COO (nmpeametHbie pe3yabTathl o guciuuae) 1 @I'OC CIIO.

Tunsl
Cemectp OK Mopnyab/pa3aen/Tema PesynbraT 00yuenuns OLEHOYHBIX
MeponpUsATHI
1 OcHoOBHOE coiep:kaHue
1 Paznen 1. OcHoBbl ®opmynupoBaTh 6a30BBIE
CTPOEHMSI BEILIECTBA MOHSTHSI U 3aKOHBI XUMUU
CrtpoeHue aToMOB CocraBnare xumuueckue | KonTponbHas
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 JJIEMEHTOB CTEIECHbIO okucienus | TectupoBaHue
U NIPUPOJIA XUMUYECKON | XUMUYECKUX DJIEMEHTOB,
CBSI3U UCXOJ U3 BAJIGHTHOCTU U
ANIETKPOOTPHUIATETLHOCTH
[Iepnonnueckuit 3akoH | XapakTepHU30BaTh KoHntposbHas
U XapaKTepHu30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmuny /1.1. coorBercTBUM ¢ uXx | TectupoBanue
OK 02 Menpeneesa MI0JIO’KEHUEM ) B
NEPUOANYECKON CHCTEME
XUMHUYECKHUX DJIEMEHTOB
J.1. Menneneena
Paznen 2. Xumnueckue | XapakTepu3oBaTh  THUIIBI
1 peakuuu XUMHUYECKHUX PEaKIHi
Tumnsl xummuueckux | CocTaBisITh peakuuu | KonTponbHas
peakmuit COCTMHCHMS, pabora
pa3oxKeHus, oOmeHa, | TectupoBanue
OK 01
OK 04 3aMeleHus,
OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
OK 01 ONEeKTPOIUTHYECKAS CocraBnate  ypaBHeHMs | KoHTposbHas
OK 04 JUCCOLMaus U | XUMHYECKHX peakiuu | pabora
HWOHHBIN 00OMeH WOHHOTO obmeHa ¢ | TectupoBanue
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y4acTUeM
HEOPraHUYECKUX
BEILIECTB

Paznen 3. Crpoenue u
CBOMCTBA

UccnenoBath cTpoeHue u
CBOMCTBA

HEOPraHUYECKUX HEOPraHUYECKUX
BELICCTB BELICCTB
Knaccudukanus, Knaccugunuponartsb KonTponbHas
HOMEHKJIaTypa U | HEOpraHUYEeCKHe pabora
OK 01 CTpOEHUE BELIECTBA B | TectupoBanue
HEOpPraHUYECKUX COOTBETCTBUM  C  HX
BELICCTB CTPOEHUEM
DU3NKO-XUMUYECKUE YcraHnaBiuBarth KonTponbHas
CBOICTBa 3aBHCHUMOCTb ¢usuko- | pabora
HEOPraHUYECKUX XUMHYECKUX cBorictB | TectupoBanue
OK 01 BELIECTB HEOPraHUYECKUX
OK 04 BEUIECTB OT CTPOEHUs
aTOMOB U MOJIEKYJ, a
TaKXKe TUIA
KPUCTAJTINYECKON
pELIEeTKH
OK 01 Wnentudukanus Hccnenosath KonTponbHas
OK 02 HEOpPraHUYECKUX KayeCTBEHHBIE  peakuuu | pabora
BEIIECTB HEOPraHUYECKUX TectupoBanue
OK 04
BEIIECTB
Paznen 4. Crpoenune u | UccnenoBaTh cTpoeHue u
CBOICTBa CBOICTBAa OpPraHMYECKHUX
OpPraHUYECKUX BEILECTB | BELIECTB
Knaccudukanus, Knaccugunuponats KonTponbHas
OK 01 CTpOEHHE U | OpraHMyYecKue BellecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUM C uX | TecTupoBaHue
OpPraHMYECKUX BEIIECTB | CTPOCHUEM
CaoiicTBa YcraHaBiuBaTh KoHntposbHas
OK 01 OpraHUYEeCKUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIMHEHU I XUMUYECKUX ceorictB | TectupoBanue
OK 04 OpraHUYECKUX  BEIIECTB
OT CTPOEHUS MOJIEKYJI
Wnentuduxarms Hccnenosats KonTponbnas
OK 01 OpPraHUYECKUX KauecTBEHHbIE peakuuu | paboTa
OK 02 BELIECTB, MX 3HAUYECHHE | OPraHMYECKHUX TectupoBanue
OK 04 U  OpPUMEHEHHE B | COEIMHEHUN OTIEJIbHBIX
OBITOBOI U | KJIACCOB
IIPOU3BOJICTBEHHOU
JESATENIBHOCTH
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YCJIO0BCKa

Pazgen 5. Kunernueckue u tepmoamHamuueckue | KoHTposibHas
3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peaklui | paboTta
TectupoBanue
CKopocTh XMMHMUYECKHX | XapaKTepu30BaTh KoHntposbHas
peakuuu BIMSIHUE KOHIIGHTpauuu | pabora
XHUMHUYECKOE pearupyromux BemecTs u | TectupoBanue
paBHOBECHE TEMIIEPATYPbI Ha
CKOPOCTb  XUMHYECKHX
OK 01 peakui
OK 02 XapakTepHu3oBaTh
BIIUSTHUE WU3MEHEHUs
KOHIICHTPAllUA BEILECTB,
peakuuu Cpelbl U
TEMIIEpaTyphl Ha
CMEIIEHHE XUMHYECKOIO
paBHOBECHS
Paznien 6. PacTBOphI
OK 01 Ilonsatue o pactBopax | Paznuuath uctuHHble | KoHTpObHas
OK 02 pacTBOpHI pabota
TectupoBanue
OK 01 Wccnenosanue cpoiictB | UccnenoBate  ¢dusuko- | KonrponbHas
OK 04 pacTBOpOB XUMHYECKHE  CBOMcTBa | pabora
VCTUHHBIX PaCTBOPOB TectupoBanue

[TpodeccronanbHO-OpUEHTHPOBAHHOE COEpKaHUE (CoepKaHNe IPUKIIATHOTO

MOTYJIs)

Paznen 7. Xumus B | OuenuBarp mnocienctsus | KonrponpHas

ObITY U | OBITOBOM u | pabota

IIPOU3BOJICTBEHHOU IIPOU3BOJICTBEHHON TectupoBanue

JEATENBHOCTH JIESTEIIBHOCTH YEJIOBEKA C

4eJI0BEKa MO3ULUN 3KOJOTUYECKON

Oe3onacHocTH

Xumusgs B ObiTy U | OuenuBarh mnocienctsus | KonrponpHas
OK 01 MIPOU3BOJICTBEHHOM OBITOBOM u | pabota
OK 02 NEeATEIIBHOCTH IIPOU3BOJCTBEHHOMN TecTtupoBanue
OK 04 YeJoBeKa JIEeATEILHOCTH YEJIOBEKA C
OK 07 MO3UIUI 3KOJOTUYECKON

0€30IaCHOCTH
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5. BOIPOCHI JJIsI MIPOMEXYTOYHOM ATTECTAIIUMM IO JUCIATIIMHE

@opMON IPOMEKYTOYHOM AaTTECTALlMM 110 JHUCLUIUIMHE SBJISIETCS MTOrOBas OLIEHKA U
nuddepeHIMpOBaHHbBIN 3a4eT.

Bomnpochsr:
| cemecTp O0mast XumMus:

Jlatb onpenenenne aToMy.

Jlatp onpeneneHne MoJIEKyJIe.

ITpocToe BeniecTBo. Kakoe cTpoeHNE UMEIOT NTPOCThIE BELIECTBA (IIPUMEPHI).
OMnupudeckas u CTpykrypHast popmyiisl. IlpuBectu npumepsl.

N3omeps! u romotoru. [IpusBectu npumepsl.

Jatb onpeneneHne KOBaJeHTHOH CBsA3U. [IpuBecTn nmpumepsl.

Jlatb onpenenenne HOHHOM cBsA3U. [IpuBecT npumepsl.

[atb onpenenenne BogopogHOU cBA3u. [IpuBecTu npumepsl.

Jlatb onpenenenue MeTajIm4eckon cesasu. [IpuBectu npumepsl.

©oN R wDdE

[EEN
o

. date onpenenenve 6 u m cBs3u. [IpuBeauTe npuMepsl.

[EEY
[EEY

. Urto Takoe BaneHTHOCTh? [IpuMephl 3JIEMEHTOB € IOCTOSIHHON BaJl€HTHOCTBIO.

[EEN
N

. Crpoenue Tabauipl MeHnnaeneesa.

[EEN
w

. CtpoeHnue sapa.

. CTpoeHue 311eKTPOHHOI 000JI0UKH aTOMa.

. Okxcunpl. Knaccugukanys 1 HOMEHKJIaTypa OKCHI0B.

. I'mapoxcunel. Kinaccudukanust 1 HOMEHKIaTypa FMIPOKCUIOB.
. Conu. Knaccudukanus 1 HOMEHKIIaTypa COJeH.

e N T S
0 N U

. Kucnotel. Kinmaccudukanmsi 1 HOMEHKIaTypa KUCJIoT.

[EEN
(o]

. Kimaccudukanust XuMuueckux peaximii.

N
o

. ObpaTumble U HEOOPATUMbIE XUMUYECKHE PEAKLIUU.

N
[

. CKOpoCTh XMMHUYECKOH peakLuu.

N
N

. Xumuueckoe paBHoBecue. [Ipunnun Jle [Hlatense.
Heopranuveckass xumus:

["anorensl: cnocoObl MOMyYeHHs, XUMUYECKHE CBOUCTBA, TPUMEHEHHE.

Kucnopona: cnocoObl mosry4eHus, XuMU4ECKHEe CBOMCTBA, TPUMEHEHHE.

Bonopon 1 ero coeanHeHus: cnoco0bl MOTy4YeHUs, XAMUYECKHE CBOMCTBA, TPUMEHEHHE.
Cepa u ee coequHEHUS: CIOCOObI MOTYYEHUsI, XUMHUUECKHUE CBOICTBA, TPUMEHEHHUE.
VYriepon v ero coelMHEHUs: CIOCOObI OTYyYEHHS, XUMUYECKHE CBONCTBA, IPUMEHEHHE.
A3OT ¥ €ro COeIMHEHUS: CIIOCOOBI OyYEHUs, XUMUYECKHE CBOWCTBA, MPUMEHEHHE.
[IlenoyHble METAILIBL: CIOCOOBI OTyYEHUS, XUMUYECKHE CBOWCTBA, IPUMEHEHUE.

O N gk owdE

[lenouHo3emMenbHbBIE  METAUIBI:  CHOCOOBI  TMOJYYEHHUs, XUMHUYECKHE CBOMCTBA,

pUMEHEHHE.

9. AMIOMMHHH M €ro COEAMHEHHUS: CHOcOObl TOJY4YEeHHs, XUMHUYECKHE CBOMCTBa,
pUMEHEHHE.

10. XKene30 u ero coeMUHEHNS: CIIOCOOBI TOTYICHHUSI, XHMHUYECKHE CBOMCTBA, IPUMEHEHHE.
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Il cemecTp Oprannyeckasi XuMmsi:

1. Ankanbl: CHOCOOBI TIOJNYYEHHUs, HOMEHKJIATYpA,
MIPUMEHEHUE.

2. AJNKeHBI: CHocoObl TMOJIYYCHHUS, HOMEHKIATYpa,
MIPUMEHEHUE.

3. AJKMHBI: CHOCOOBI TMOJy4YEHHUs, HOMEHKJATypa,

IMPUMCHCHHC.

4, OI[HO&TOMHBIG CIIMPTHI:

CBOﬁCTBa, IIPUMCHCHUC.

5. Anpoeruapl U KETOHBI:

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBBIE KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CioxHble

a¢upsI:

IPUMEHEHUE.
8. Kupsl, mpuMeHeHue.

9. VYrueBousl.

Knaccudukanus yrieBoaos.

CIOCOOBI

CHOCOOBI TOJTyYeHHsI, HOMEHKJIIATYpa,
crocoObl MOJy4YeHHUsi, HOMEHKJIATypa,

CHOCOOBI MONMYYCHHs, HOMEHKIIATYpa,

MoJIy4CHU,

XUMHNYCCKUC CBOI>'ICTB8,, IMPUMCHCHHUC.

10. AMHHOKHUCIIOTBI: CIIOCOOBI TTOTyYeHUs], HA3BaHUs, XHMHUECKHE CBOMCTBA.

11. benku. UX posib B KH3HU KHUBOTO.

5.1. Onucanue MKAJ OLEHUBAHUSA

n30Mepusl,

n30Mepus,

U3o0McEpus,

HOMCHKIJIATYypa,

CnocoOsnl

XUMHYECKHE CBOMCTBA,

XUMHUYECKHE CBOWMCTBA,

XHUMHUYCCKUEC CBOﬁCTBa,

H30MEpHUSA, XUMHYCCKUC

HN30MCpHUd, XHUMUYCCKHUC

HN30MCpHA, XUMUYCCKHUC

XUMHNYCCKHUC CBOﬁCTBa,

IMNoJIyd4eHHus MOHOCAXapuaosB,

Nupukatopsl | HeyI0BJETBOPH | Y/IOBJIETBOPHUTEJIb
XOpouIo OTJIMYHO
KOMIEeTEeHI[UH TeJIbHO HO
YpoBeHb 3HaHUI
YpoBeHb
. B o0BeMe, .
YpoBeHb 3HAHUU 3HAHUU B
MuHuManbHO COOTBETCTBYIOIIIE
HHUKE . o0BeEME,
JIOTTYCTUMBIN M mporpaMmme
IMonnoTa MUHUMAaJTbHBIX . COOTBETCTBYIO
. . YpPOBEHb  3HAHUU. | MOATOTOBKH.
3HAHMH TpeOOBaHU. emM
Honymeno wmHoro | JomymieHo
Nwmenn MECTO nmporpamMme
HErpyObIX OIMUOKU. | HECKOJIBKO
rpyOble OMIMOKH. MOATOTOBKH,
HEerpyobIX
6e3 oImnOOoK.
o100k
IIponemoncTpupo | IlponemoncTpu
[IponemoHCcTpHpPOB P PP P R
[lpu  pemrenun BaHBI BCE | POBaHBI BCE
aHBI OCHOBHBIE
CTaH/APTHBIX OCHOBHBIC OCHOBHBIE
yMeHusi.  PemeHbl
3aj1adu HE yMeHHs. PerieHbl | yMeHUs,
TUTIOBBIE 3a/lauul C
Hannyue IIPOJEMOHCTPHUPO BCE OCHOBHBIE | pELIEHBI BCE
. HETrpyObIMH
yMeHu i BaHbl OCHOBHBIE 3a/1auu C | OCHOBHBIE
OIMOKaMHu.
YMEHHSI. HErpyObIMH 3aa4u c
Brimosmensl  Bce
Nmenu MECTO OLTUOKaMHU. OTJICTbHBIMU
3aJaHusi, HO HE B
rpyOBIe OIIMOKH. BrinosiHeHBI  BCE | HECYILIECTBEHH
MOJIHOM 00beMe.
3a/1aHusl, B | BIM
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IIOJIHOM OOBEME,
HO HEKOTOphIE C

HEJA0YETaMH,
BBIIIOJIHEHBI BCE

HEJ0YCTAMH. 3a/laHus B
MOJTHOM
o0Beme.
CdopmupoBanHO
CThb KOMIIETEHIINH
CdopmupoBanHocT
B nenom | ChopmupoBaHH
b KOMIICTCHITHH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerennust B TpeOOBaHUSM, HO | KOMIIECTCHIIHH
. MUHUMATBHBIM
MOJIHOW Mepe He €CTh  HEJOYETHI. | TOJHOCTHIO
TpeOOBaHUSM.
chopmupoBaHa. Nmerommxcs COOTBETCTBYET
Nwmeromuxcs . .
Nmeromuxcst . . | 3HaHUH, yMEHHH, | TpeOOBaHUSM.
. . | 3HaHHUH,  YMEHHIA,
3HAaHUW, YMEHUH, HABBIKOB u | Nmeromuxcs
HABBIKOB B IIEJIOM .
XapakTepucTH | HaBBIKOB MOTHBAIIUH B | 3HAHHUI,
JIOCTaTOYHO IS .
Ka chopMu- | HEAOCTATOYHO 1eJI0M yYMEHUH,
perieHus
POBAHHOCTH TUIst pelIeHus JOCTATOYHO JUIsl | HABBIKOB "
MIPAKTUICCKIX
KOMMNETEHI[UN | IPAKTHUECKUX perieHus MOTHBAIlHH B
(mpoeccroHaTbHBI .
(mpodeccronab MIPAKTUICCKIX MOJTHOM ~ Mepe
X) 3ajad, HO
HBIX) 3amad. 5 (mpodeccroHaNb | TOCTATOYHO IS
Tpedyercs
Tpebyercs peby HBIX) 3aJla4, HO | peuIeHUs
JOTIOTHUTEIbHAS
MOBTOPHOE TpeOyercs CIIOKHBIX
MPaKTHKA 1o
oOydeHue JIOTIOJIHUTENbHASL | TIPAKTHYECKUX
OOJBIIUHCTBY
MpaKkTHKa o | (mpodeccronan
MPAKTUIECKHUX
HEKOTOPBIM BHBIX) 3a/1a4.
3ajad.
poQeCCHOHATIbH
BIM 3a/1a4aM.
YpoBeHb
chopmu- . . .
bop Huzkuii Hwuxe cpennero Cpennuii Bricokuii
POBAHHOCTH
KOMIeTeHIUI
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