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1. OBIIASL XAPAKTEPUCTHKA PABOYEM TPOTPAMMBI  YUYEBHOM
TACIATLITAHBI

1.1. O6aacTh npuMeHeHus1 padoyeii MporpaMmbl

OOmeoOpa3oBaTenbHas  JUCHUIUIMHA  «XHUMHS»  SBISETCS  00s3aTENBHOM  YacCThIO
0011e00pa3oBaTeIbHOrO IMKIIa 00pa3oBaTenbHOW Tporpammbl B cootBeTcTBUH ¢ PI'OC CIIO 1o
cnenuansHocT 38.02.08 Toprosoe nemno

1.2. Heab u miIaHUpyeMble pe3yabTaThl 0CBOCHUS TUCHUILIHHBI

Copep:xanue MporpaMMbl 00111€00pa30BaTENIbHON AUCHUIIIMHBL «XHUMHSL» HAIpaBlIeHO Ha
JOCTIIKEHHUE CIEAyIoned meau: (GopMHUpOBaHUE Yy CTYIACHTOB MPEICTABICHHUS O XUMHUYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYUHOM KapTUHBI MUPA KaK OCHOBBI IPUHSATHUS PEIICHUN B dKU3HEHHBIX
Y IPOU3BOACTBEHHBIX CUTYAIIUSAX, OTBETCTBEHHOTO MOBEICHUS B IPUPOAHOU CpeEJie.

3agauu AMCHMIIMHBI

* cdopMHUpOBaTh IOHUMAaHHME 3aKOHOMEPHOCTEH MNpPOTEKaHWs XHMHYECKHUX IPOLECCOB U
ABJICHUM B OKPYKAIOIIEW cpeae, LEJIOCTHOM Hay4yHOM KapTHHBI MUpPA, B3aUMOCBS3H H
B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX HAYK;

* pa3BUTh YMEHHUS COCTaBIATh (POPMYJbl HEOPraHUYECKMX M OPraHUYEeCKUX BEIIECTB,
YPaBHEHMsI XMMHMUYECKHX pEaKLUUi, OOBACHATh UX CMBICI, MHTEPIPETUPOBATH PE3YIbTATh
XUMHYECKHUX IKCIIEPUMEHTOB,

* chopMHpOBaTh HABBIKM IPOBEJIEHHS MPOCTEHIINX XUMHUYECKUX SKCIEPUMEHTAIbHbBIX
UCCIIEIOBAaHUM C COOJIOJEHHMEM IIpaBwil 0Oe30macHOro oOpalleHusi ¢ BELIECTBAMH U
1ab0paTOPHBIM 000PYI0OBAaHUEM,

* DPa3BUTh YMEHHUS HCIIOJIb30BaTh WH(GOPMAIMIO XMMHUYECKOTO XapaKTepa W3 Pa3IMn4HbIX
UCTOYHHUKOB,;

* chopmHupoBaTh YMEHUS MPOTHO3UPOBATH MOCJIEACTBUS CBOEH JESITEIbHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOLIECCOB;

* copmupoBaTh MOHUMAaHNE 3HAYUMOCTHU TIOCTHKEHUN XUMUYECKON HAYKH M TEXHOJIOTHH 115t
pasBUTHSI COLMATBHOM U IPOU3BOJICTBEHHOM cdep.

B pamkax mporpammbl yuyeOHOW IUCIMILTAHBI OOYYaIOIIMMHUCS OCBAMBAIOTCS YMEHUS W
3HaHUs, GOPMHUPYIOTCS OOIIME KOMIIETEHIINN

OK 01. Bribupats crioco0sl penieHus 3a1a4 NpoQeccuoHaabHON AeSTEIbHOCTH MPUMEHUTEIBHO
K pPa3JIM4YHBIM KOHTEKCTaM.

OK 02. cnonp30BaTh COBpEMEHHBIE CPEICTBA TOMCKA, AHAIN3a U HHTEPIIPETalli HHPOpMaIIIH,
¥ UH(OPMALMOHHBIE TEXHOJIOTMH /ISl BHIIOJHEHUS 3a/1a4 Npo(ecCHOHaIbHOM 1eATeTbHOCTH .
OK 04. Db dexTrBHO B3aUMOJIEHCTBOBATh M padOTaTh B KOJJIEKTUBE U KOMAHJIE.

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKpYXalOLIEH Cpelbl, pecypcocOepekeHNI0, TPUMEHSTh
3HaHUd 00 MW3MEHEHUM KJIMMaTa, MPUHLUNBI OEpeXIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEiCTBOBATh B YPE3BbIYANHBIX CUTYallUsX.

1.2.1. Inanupyembie pe3ybTaThl OCBOGHHMS 00LICO0PA30BaTebHON IHCHMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHA UMeeT Ipu GopmupoBanuu U pazButuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oo0mue

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

OK 01. Beibupatb
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATLHOM
JESATSIIbHOCTH
MIPUMEHHUTETBHO K
pa3InYHBIM
KOHTEKCTaM

B dacTtu TpynoBoro BoCliuTaHum:

- TOTOBHOCTbH K TPYZly, OCO3HaHHE IEHHOCTU
MacTepcTBa, TPYI0II00uE;

- TOTOBHOCTb K AaKTUBHOW JI€ATE€IBbHOCTH

TEXHOJIOTHICCKOM u COLTMAITbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATD, IJTAHUPOBATH i
CaMOCTOSTEIIHLHO BBINOJIHATE TaKylo
JIeSITEILHOCTD;

- HWHTEpEC K pa3au4yHeIM  cdepam

npodecCHOHaIbHOM AEATELHOCTH,
OBnajieHHe YHUBEPCAIBHBIMH Y4E€OHBIMHU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- caMOCTOSITeNbHO  (OPMYyJIUPOBATH U
aKTyaJIMu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBJIMBaTh CYILECTBEHHbIM MpPHU3HAK
WIn OCHOBaHUE JuIs

KiaccupuKauy u 0000IIeHNS;

CpaBHCHU!,

- OmpeacidATh HEJIW ACATCIBHOCTH, 3aaad
mapaMETPhl U KATCTOPUH U3 JOCTUKCHUA,

- BBISIBJIATDH 3aKOHOMCPHOCTHU n
MPOTUBOPCUUSA B paccMaTpruBaCMbIX
SBJICHHUAX,

- BJIaJI€Th CHCTEMOM XUMHYCCKUX 3HaHHI>'I, KOTOpasA BKIOYacCT:

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHA JJIEMEHT, aToM, JJEKTPOHHAs
oboyouka aroma, S-, p-, O-3JEKTpOHHBIC OpPOWUTAId aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUECKast

CBsS3b MOJIb MOJIAPHAS Macca, MOJISIPHBIH 00BEeM, YIJIEPOIHBIA CKEJeT,
(GyHKUIMOHATBHAS TPYIINA, PAAUKall, U30MEpHs, U30MEPHI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJII€BOJIOPOIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BEUIECTBA (YIIEBOABI, JKUPHI, OCIIKHN), MOHOMED,
CTPYKTypHOE BBICOKOMOJIEKYJISIPHBIE
KpUCTAJUTMYECKasi pelieTka, XUMUYECKUX PpPEaKIUi (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, 9K30-M DJHJIOTEPMHYECKHE, PEAKIMd HOHHOrO OOMEHa),

pacTBop,

IMOJIUMEp, 3BCHO, COCIUHCHMUA,

THIIBI
AJICKTPOJIUTHI, HEAICKTPOJUTHI, DJICKTPOJMTHYCCKAS TUCCOIHAITNS,
OKUCITUTENb, BOCCTAHOBUTEINb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUS XMMHUUECKOIO CTPOEHMSI OPraHUYEeCKUX
BemectB A.M. byTiepoBa, Teopust 3JIEKTPOIIMTHUECKON TUCCOLIMAIUH,
nepuonuuecknii  3akon J[.M. MennaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PAaKTOJIOTHUECKHE CBEACHHS O
CBOIICTBax, COCTaBe, MOJYYEHUH M OE30MacHOM HCMOJIb30BAaHUHM BaKHEHUIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIECTB B ObITY U MPAKTUYECKOM AeSITENFHOCTH
YeJIOBEKa;

- yMeTB BBISIBJISATH xapaKTepHHe HpI/I3HaKI/I 1 B3aNUMOCBA3b I/ISy'-IeHHBIX HOHﬂTHﬁ,
HpI/IMeHSITI) COOTBGTCTBYI-OHII/IG IIOHATUS HpI/I OIMMCaHUHN CTpOGHI/ISI 158 CBOI>'ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIIICCTB U UX npeBpameHHﬁ; BBISABIIATH
B3aNMOCBS3b XUMHUYCCKHUX 3H3HPII>1 C IIOHATUSIMU U Hpe)ICTaBHeHI/IS[MI/I )IpyrI/IX

CCTCCTBCHHOHAYYHLIX TPCAMCETOB;
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-BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTD,

OLICHUBATb COOTBCTCTBHUC PE3YIbTATOB

aejsaM, OLCHUMBATL PHCKU HOCJIGI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBaThb KPCATHUBHOC MBIINUICHUC IIPpU
PEIICHUHU XXU3HCHHBIX npo6neM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIAJI€Th HaBbIKAMU yueOHo-
HCCIIEN0BATENBCKON " IIPOEKTHOMN
JACATCIIbHOCTH, HaBbIKaMU paspCiCHuA
pooem;

- BBIABJIATH HPUYHUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJIM3UupoOBaThb 3a4ady, BbIIBUT'ATH
THUIIOTE3Y cC HaxXoaAUuTb
APTYMCHTBI IJId OOKa3aTCJIbCTBa CBOHUX
YTBep)KHeHHﬁ, 3a/laBaTb IapaMCTpPbl H

pCeLICHNA,

KPUTEPUHN PELLIECHUS;
- aHaJU3UpOBATh IOJyYEHHBIE B XOJ€
pelieHns 3a7aun pe3yNbTaThl, KPUTUUECKH

OIICHUBATh 170'¢ JIOCTOBEPHOCTH,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTh  ME€PEHOCHTh  3HAaHUS B

MO3HABATENbHYIO U MPAKTHUUYECKYIO 001acTH
KHU3HECATEIILHOCTH;

- YMETb MHTCIPUPOBATH 3HAHUSA M3 PA3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABUI'aTb HOBLBIC HIACHU, MOpCjiaratb
OPHUIMHAJIBHBIC IMTOAXOJAblI U PCUHICHU S,

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUMHEHUI
MEKTYHAPOAHOTO COK3a TEOPETUYECKON U IPUKIIAJHOW XUMHUU U TPUBHAJIbHBIE
Ha3BaHUs BAXHEUIIMX BEHICCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUaK, raiieHasi U3BeCTh, HerallleHas U3BeCTb, MUThEBAs COJa U JPYTHX),
COCTaBIATH (GOPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKHUX PEAKIHii, 00BACHATH UX CMBICI; OATBEPKIATh XapaKTepHbIe
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3alMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh YCTAHABIIMBATh MPUHAJICKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKHX BEUIECTB K OMPEACICHHBIM KJIAcCaM U TPYIIIIAM COEIUHEHHUI,
XapaKTepPU30BaTh UX COCTaB U Ba)KHEHIIINE CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJIOPOIHAS),
THUIIBI KPUCTAIUTUYECKUX PELIETOK BEIIECTB; KIacCU(PUIIUPOBATH XUMUUECKHE
‘peaknuu;

- chopMHpOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SBJICHHUM
MIPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI IMYHOCTH, €€

(G YHKIIMOHATBEHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS] MPAKTHIECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PHU3UUECKHUX BEIHUHH,
XapaKTepU3YIOIINUX BEIIeCTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHCTEMHBIE XUMUYECKHE 3HAHUS U PUHATUS PEIICHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalMsX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

dbenon,
dopmanbaeru, YKCycHas KHUCIIOTA, TJIMIMH, YTapHbBI ra3, YIJIeKHCIBbIA Tas,




-CIIOCOOHOCTh  UX  HCIIOJIb30BAHMUS B
II03HABATEJILHONW U COLMAIbHOM IPAKTUKE

OK.02. Mcnonws3oBaTh
COBPEMECHHBIC
CpeICTBa IMOUCKA,
aHanusa u
UHTEpIPETALNH,
nHpopMauu u
nH(pOpMaIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npodecCHOHATbLHON
e TEIbHOCTH

B 00nacT IEeHHOCTH Hay4YHOT'O MIO3HAHHUS:
- cOpMHPOBAHHOCT  MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOMH
IIPAKTUKHM, OCHOBAHHOIO — Ha Juajore
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOM U
YUTATENIbCKOM KYyJIbTYPHl KaK CpeICcTBa
B3aUMOJICHCTBHSL ~ MEXAY JIIOJbMH U
MIO3HAHUS MHPA;

- OCO3HaHME  LEHHOCTH  HAy4YHOH
NesTeIbHOCTH, TOTOBHOCTb OCYLIECTBISATh
IIPOEKTHYIO U HCCIIE/I0BATENIBCKYIO
JeSITeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIE;
OmnazieHne YHHBEPCAIBHBIMU YI€OHBIMH
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaImei:

- BJIaJeThb  HaBBIKAMH  IOJyYCHHS
uHbOpMAallUM U3 HUCTOYHMKOB  pa3HBIX
TUIIOB, CAMOCTOSITENIBHO  OCYILECTBIISATh
MOUCK, aHalIM3, CHCTEMAaTHU3alUI0 |
WHTEPIPETAINI0O WHPOPMALIUU Pa3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (opMaTax
C yd4eToM Ha3HaueHuss HHPoOpMalUU U
1EJIEBOM ayJAUTOpUH, BbIOUpast

- YMETh IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUM SKCIIEPUMEHT (IIpEBpalLlEHUs
OpPraHMYECKUX BEIIECTB IPHU HArpeBaHUU, MOJTYYCHHE ATHIIEHA U HU3YYCHHE €ro
CBOICTB, KaYeCTBEHHbIC PEAKIMU HA allbJETUJIbl, KpaXMaj, YKCYCHYIO KHUCIIOTY:
JeHaTypauusi OENKOB MpPU HArpeBaHMM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKuu HOHHOTO 0OMEHa, ONPEAEIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTaJIbHBIE 3a7add 1Mo TeMaMm "Mertamisl" u
"Hemetainbl") B COOTBETCTBUM C IpaBWJIAMHU TEXHHUKH OE€30MaCHOCTU IPHU
o0palieHny ¢ BeecTBaMu 1 Ja00paTOPHBIM 000pyIOBaHHEM; TIPEACTABISTh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B ()OpME 3aIlliCU ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GopMyIupOBaTH BBIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

- YMETh aHAJTU3UPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOY4aeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BJIaJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKHUX
SBJICHHUH (HaOJI0/IeHNe, N3MEepPEHNe, YKCIIEPUMEHT, MOJICIIMPOBAHNUE);

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

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




ONTUMANIBHYI0 (OpPMY NpPEICTAaBICHUA H
BI/I3yaJ'II/ISaI_[I/II/I;

- OILICHUBAaThb I[OCTOBepHOCTB, JICTUTUMHOCTB
uH(pOpMaINH, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THYECKHM HOPMaM;
- HCII0Jb30BaTh CpeacTBa
MH()OPMALMOHHBIX U KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH B PEHICHHUH KOTHUTHBHBIX,
KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aIII/IOHHI>IX
3aJad ¢ COOJIIoJeHUEM

OPrOHOMHKH, TCXHUKU 6630HaCHOCTI/I,

TpeOOBaHMIA

THTHCHBI, PECypCOCOCpPEKEHUs, TPABOBBIX
1 STHYECKHUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€301I1aCHOCTH;

- BIAJETh HaBbIKAMH pACIO3HAHHE U
3amuThl  MHpOpMaIMK, HHOOPMAIIMOHHON
0C30IMaCHOCTH JTUYHOCTH;

OK.04. DdpdexTuBHO
B3aMMO/JICMICTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHjIe

- TOTOBHOCTbH K CaMOpPa3BUTHUIO,
CaMOCTOATCIBHOCTHU U CaMOOITPEACIICHUIO,
- OBJIaICHUC

HaBBIKAMHU y4eOHO-

HCCIIEN0BATENBCKON MIPOEKTHOM u
COLIMAJIbHOM JESITENbHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasl IeITCIIbHOCTb:

- YME€Th TUIAHHPOBATh M BBIMOJHATH XUMUUYECKHM DKCIIEPUMEHT (MIpeBpaIlleHUs
OpTraHWYECKHUX BEIIECTB MPH HArPEBaHUM, MOJYUYEHUE ITHICHA U HU3YYEHHUE €ro
CBOMCTB, KaY€CTBEHHbBIE PEAKIIUU Ha aJbJCTUJIbI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OEJKOB MpPU HArpeBaHUH, IBETHBIC pPEaKIUu OETKOB; MPOBOJUTH
pEaKIuu HOHHOTO 0OMEHa, ONPeeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peaxiuu Ha cynbdaTt-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PelIaTh
DKCIIEpUMEHTaJbHBIe 3amaun 1o TemMam "Mertamis” u  "Hemeramnser") B
COOTBETCTBUU C TpaBUIAMU TEXHUKH OE€30MacHOCTH TpuU OOpalieHuud ¢

BEIIECTBAMH H JIA0OPATOPHBIM OOOPYIOBAHUEM; TMPEACTABISATH PE3YJIbTAThI




- IOHMMATb U UCII0JIb30BATh IIPEUMYILECTBA
KOMAaHIHOW ¥ MHIMBHUyaTbHOIN paboThI;

- IIPUHUMATh LeIu COBMECTHOM
NEeSITEIbHOCTH, OpPraHHU30BbIBATH u
KOOpAUMHUPOBAaTh  JEHCTBUSA IO €€
JOCTUKCHHIO: COCTAaBJIATH IUIAH JCHCTBUM,
pacnpeneniartb pojlu € y4eTOM MHEHHU
YYaCTHHMKOB,  OOCYXJaThb  pe€3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAMHHUPOBATh U BBIILUIOHATH paboTy B
YCIIOBUSIX PpEAJbHOIO, BHUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATh IIO3UTUBHOE
CTPaTErMyecKoe IOBEICHHUE B Pa3IMYHBIX
CUTyalusX, MpOSABIATE TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenune YHUBEPCAIbHBIMU
PETyJIATUBHBIMU IEUCTBUAMU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOIEH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX
JOAed  NpU  aHalM3e  pe3yJbTaToB
NESTENIbHOCTH;

- IpU3HABaTh CBOE IIPABO M MPaBO IPYTHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C
MO3UIUH IPYrOro YelloBeKa

XMMUYECKOTO AIKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTuBHO
elicTBOBAaThH B
Ype3BhIYAITHBIX
CUTYaIUsIX

B 00nacTu 9K0I0rH4ecKoro BOCIUTAHUS:

- c¢(hOpMHUPOBAHHOCTb  3KOJIOTUYECKOU
KYJIbTYpHI, ITIOHUMAaHHE BIIUSTHUS
COLIMATIbHO-)KOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHME TPUPOJHOM U  COLHUAIbHON
Cpezbl, 0OCO3HaHUE IN100aJbHOI0 Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHUPOBAaHHE W  OCYLIECCTBIICHUE
JEUCTBUN B OKPYKAIOIIEH Cpesle Ha OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHUA
4eJI0BEYECTBA;

AKTUBHOE HEIIPUHATHE JICHCTBHI,
IIPUHOCALIMX BPEN OKPYXKaIOUIEH cpene;

- YMCHHC IIPOrHO3UPOBATH
H66HaFOHpI/IHTHHe OKOJIOTHYCCKHEC
IIOCJIICACTBUA MMpCAINPUHHUMACMbIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- pacuIMpeHHe OIbITa  JEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBJICHHOCTH;

- OBJIQJICHHE HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKON MIPOEKTHOM u
COLIMAJIBHOU NEATEIbHOCTH

- chopMHpOBATh MPEACTABICHUS: O XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MUPA, POJIY XUMHUHU B IO3HAHUU SIBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€
(GyHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIMMOM TSl PEIICHUS TPAKTHIECKIX
3aJ1a4 U HKOJIOTMYECKU 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

- YMETb COOJII0/IaTh MPaBUJIIA SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOI1 1EATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYKaroIlel MPUPOIHON CPEbl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS HA )KUBbIE
OpraHU3MbI OIIPENIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI IOKa3aTels IPEAeIbHON
JIOIIyCTUMOM KOHILIEHTpalun
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2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O0beM y4eOHOoii TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoThl O0bem yacoB
MaxkcumanbHas yueOHass Harpy3ka (Bcero) 72
B T.U.
TEOPETHYECKOE 00yUCHHE 34
IPAKTUYECKHE 3aHITUS 38
ITIpoMexyTouHasi aTTecTanus B (popMe HTOroBOM OLeHKH / 3a4eT ¢ OLeHKOMH
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dopmupyeMble
HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuasa, JJadopaTopHbie H NPAKTHYECKHE O0bém o0ume u
TeM padoThl, HTHAMBUAYAJIbHBIH MPOEKT (€CJIH MPeAyCMOTPEHbI) 4acoB npogeccuoHaIbHbIE
KOMIIeTEeHIIM U
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pa3nennt 1. OcHOBBI CTPOEHHS BellleCTBA
Teoperuueckoe o0yueHue
CoBpeMeHHast Mojieiab cTpoeHus aTtoma. CHUMBOJUYECKUN SI3bIK XUMUHU.
XUMHUECKUH 3JIeMEHT. DIeKTpOHHast KoHpHUryparus aroma. Kiraccudukarms
XUMHYECKHX DIIEMEHTOB (S-, P-, O- sjaements). BaleHTHBIC 3JEKTPOHBEI. 5
BanenTtHocTs. DJIEKTpOHHAs npupojaa XUMHUYECKON CBSI3H.
DNEeKTPOOTPUIIATEILHOCTh. BUABI XUMUYECKON CBsI3U (KOBaJCHTHAs, HOHHAs,
Tema 1.1. CTpoenne aToMoB | METALIMYECKasl, BOAOPOJIHASN) U CIIOCOOBI ee 00pa3oBaHumst
XHMHMYECKHX 3jieMeHnToB | [IpakTnyeckue 3aHATHs OK 01
NPUPOIA XMMHUYECKOMH CBA3H Pemrenue 3amanuii Ha UCHOJIL30BaHUE XUMHUYECKOM CHMBOJIMKH W Ha3BaHUU
COEAMHEHHMI MO0 HOMEHKIATYPE MEXIYHAPOIHOTO COK03a TEOPETUYECKOU M
MPUKIIATHON XUMUU U TPUBHATBHBIX HA3BAHUM JIJIST COCTABIICHUS] XUMUYECKHUX
(dhopMyI IBYXaTOMHBIX COEAMHEHUN (OKCHUIOB, CYIb(GUIOB, TUIPUIOB U T.II.) 4

U IPYTUX HEOPraHUYECKUX COCAUHEHUN OTIEIBbHBIX KJIACCOB.

[IpakTueckue 3aJaHusl HA YCTAaHOBJIEHHUE CBSI3UM MEXKIY CTPOCHHEM aTOMOB
XMMHYECKUX  DJIEMEHTOB M  IEPUOJUYECKUM  HU3MEHEHHEM  CBOMCTB
XMMHYECKUM BJIEMEHTOB M MX COCAUHEHHI B COOTBETCTBUM C TMOJIOKEHUEM
[Tepronueckoit CUCTEMBI.

12




Teopetuueckoe o0ydyeHue

Tema 1.2. [lepuognyeckuii
3axkoH u Taéauuna J1.U.
MenaeeeBa

[lepuonuueckas cucrteMa xumudeckux d3semeHtoB J[[.UM. Mengeneesa.
Ousuyeckuit  cMbicn  Ilepuogmueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTBIX W CIIOKHBIX BEHIECTB B COOTBETCTBUU C IOJOKEHUEM
XMMHYECKOro 31eMeHTa B llepuoanueckoit cucreme. MUpoOBO33pEHUYECKOE U
HayuyHoe 3HaueHue [lepmoamyeckoro 3akona /.M. MenneneeBa. IIporuossl
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX 3JEMEHTOB. PemieHue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTepHU3aALUIO
XAMHYECKHX JJeMEHTOB «MeTamanueckue / HeMeTaJIddeCKHe CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHUYECKUX 3JEMEHTOB B COOTBETCTBHUHU C HX
3JICKTPOHHBIM CTPOCHUEM M TIOJIO)KEHHEM B TNEPUOJAUMYECKON CHCTEME
XUMHUu4YecKkux dyemenToBR .M. Menaeneeray

OK 01
OK 02

Pa3nen 2. XuMun4yeckue peakuu

Hu

Teopernueckoe o0y4yeHue

Tema 2.1. TUIBI XHMHYECKUX
peaxuui

KHaCCI/Iq)I/IKaI_II/IH M TUIIBI XUMHWYCCKHX peaKHI/IP'I C Y4aCTHUEM HCOPIraHUYCCKUX
BCIICCTB. CocraBneHne ypaBHeHI/Iﬁ peaKHI/Iﬁ COCANHCHUA, Pa3JI0XKCHUA,
3aMCIICHUA, O6M€Ha, B T.4. peaKHHP’I TOpCHUs, OKHUCIICHUA-BOCCTAHOBJICHUS.
YPaBHGHI/ISI OKHCJICHUSA-BOCCTaHOBJICHMA. CTeneHb OKHCICHHS. OKHCIUTEIb
1 BOCCTaAHOBHUTCIIb.

Cocrasienne u YpaBHHUBAaHUEC OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I
MCTOAOM  DJICKTPOHHOI'O Oanmanca. OKHCIHTEIbHO-BOCCTAHOBUTEIIHHEIC
pcaknuuu B npupoac, Mporu3BOJACTBCHHBIX MPOHECCAX U KUSHCACATCIBHOCTH
OpraHnu3MoB

OK 01
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IIpakTrueckue 3aHATHUS

KonuyecTBennbie oTHOMICHHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI
B XMMHUU M PacueTbl MO YpPaBHEHUSIM XUMHUYECKHX peakiui. Moib kak
€IMHMIIa KOJIMYEeCTBa BellecTBa. MousipHas macca. 3aKOHbl COXpPaHEHUs
Macchl HW OHeprum. 3akoH ABoraapo. MousipHbIE 00BEM  Ta30B.
OTHOCUTENbHAs IUIOTHOCTh Ta30B. PacueTbl MO ypaBHEHHSM XHMHUYECKHX
peakuuil ¢ UCHOJIb30BAaHUEM Macchl, 00beMa (HOpMaJbHbIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BELIECTBA

Teopetnueckoe o0y4ueHue

TeopI/IH SHeKTpOHHTHqCCKOﬁ Jucconuanuu. HoHsl. 9J'ICKTp0J'II/ITI>I,
HCOJICKTPOJINTHI. Peakuuu nonHoro O6M€Ha, Cocrapiienne peaKHI/Iﬁ HOHHOI'O

Tema 2.2.
oOMeHa ITyTeM COCTaBJICHUSI UX MOJHBIX U COKPAIICHHBIX HOHHBIX YPABHEHUH.
DJIeKTPOJIUTHYECKAS .
. KucnotHo-ocHOBHbIE peakluy. 3alaHKsl HA COCTABIIEHUE NOHHBIX PeaKLUi OK 01
AUCCOUMANMS U HOHHBIH
oBMen [IpakTuueckue 3aHATHS OK 04
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKImii'.
HccnenoBanue TUIIOB (TI0 COCTaBy U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOLIHXCS
BEIIECTB) U MMPU3HAKOB XUMUYECKUX peakiuii. [[poBeeHne peakiniit HOHHOTO
oOMeHa, OompeJieJIeHHe CPeIbl BOJHBIX PACTBOPOB. 3a/laHUs HA COCTaBICHUE
MOHHBIX pEaKIuit
Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHMYECKUX BelIECTB
Teopetuueckoe oOy4yeHue
Tema 3.1. Knaccnpukauusi | [[peqver Heopranudeckoil XuMun. KiaccHMKamms —HEOPraHHYECKHX
HOMEHKJIATYPA U CTPOEHUE | perectB. [IpocThie W ciiokHBIE BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX OK 01
HEOPraHUYECKUX BEINECTB | peyjjecTB  (OKCHJIIBI, TUAPOKCHJBI,  KUCJIOTBI, COJH). B3auMocCBs3b OK 02

HEOPraHMYECKUX  BELIECTB.  ArperarHble  COCTOSHUS  BEILECTBA.
Kpucrannmuueckrue 1 aMopHbI€ BEILIECTBA.
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Tunsl KpUCTAJUIMUECKUX PELIETOK (aTOMHAas, MOJIEKYJsIpHasi, HOHHa,
METaJITU4ecKas). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJIJINYECKON pElIETKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTH BEILIECTB
OT BHJIa XUMHUYECKOW CBS3M U TUIA KPUCTALINYECKON pereTku. [Ipuunnel
MHOI000pa3usl BELIECTB

[IpakTyeckue 3aHATHA

Homenknatypa HEOpraHM4eCKuX BEIECTB: HA3BAHUE BEIIECTBA UCXOA U3 X
XUMHAYECKOH (POPMYIIBI MIIM COCTaBIICHHE XUMUYECKOH (popMysbl Mcxons u3
HazBaHMs BemiectBa 1o MexayHapogHoi (MIOITAK) wnm tpuBHanbHON
HOMEHKJIATYype.

Pemrenne mnpakTHUecKuMX 3aJaHWi O KiaccH(UKAIMK, HOMEHKJAType |
XUMHUYECKMM (OpMyJiaM HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIacCOB
(yrapsblil ra3, yrjaekuciblii ras3, aMMUak, raiieHas HM3BEeCTb, HEramieHas
U3BECTh, NUTHEBAs COJA M JAPYTUX): Ha3bIBaTh U COCTABIATH (POPMYIIbI
XMMHMYECKHX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTD K KJIACCY.

HcTouHuku xuMu4eckod HHpopmManuu (CpeAcTB MaccoBoW HHGopMauuu,
cetb HWHTepHer wu apyrue). Ilowck wHpOpMANMM 1O HA3BaHUSM,
UJEHTHPUKATOPaM, CTPYKTYPHBIM (opMyiaM

Tema 3.2. dusuko-
XHMHYEeCKHe CBOMCTBa
HEOPraHM4YeCKMX BellecTB

TeopeTI/mecxoe 06yquI/Ie

OK 01
OK 02

15




Mertasmnel. O0mme Gpu3nveckue 1 XUMUYecKue CBOMCTBa MeTauioB. CriocoObl
[IOJIy4eHUsl. 3HAUEHHWE METAUIOB M HEMETAZIOB B  INpPUPOJE U
KHU3HEIEATEIbHOCTH 4YeJIOBEeKa M opraHu3smMoB. Koppo3us MeTayioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HUH

Hemeramnel. OOmue Qusnueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetauioB IV- VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa COEIMHEHMH HemeTamwioB. KpyroBopoTel OHOI€HHBIX
3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHNE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB
(OKCHII0B, THIPOKCHIOB, KHCIOT, COJ€ U J1p.). 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COSAMHEHHMA, BBICIINX
OKCHJIOB U THUJPOKCHIOB

[IpakTuueckue 3aHATHA

CocraBiieHHE YPaBHEHMM XMMHMUYECKHX DPEAKLUI C Y4acTUEM IpPOCTBIX U
CIIO)KHBIX HEOPraHMYECKMX BELIECTB:METAJUIOB M HEMETaJUIOB; OKCHIOB
METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIrAHUYECKUX KHUCIIOT,
OCHOBaHMH W aMQOTEPHBIX THIPOKCHIOB; HEOPraHHMYECKUX COJIEeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemeHne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX  3aJaHUM  Ha
CBOMCTBA, COCTaB, IOJydyeHHE M O€30MacCHOE MCIIOJIb30BaHHE BaKHEHIIINX
HEOPraHMYECKUX BEUIECTB B ObITY U MPAKTUYECKOH JIEATEIILHOCTH YeIOBEKa

Tema 3.3.
NnenTnduxanus
HEOPraHM4eCcKMX BellecTB

Teopetuueckoe o0yuenune. CBoiCTBa HEOPTAHMUECKUX BEIIECTB

[IpakTrueckue 3aHATHS

JlabopaTtopHas pabota «neHTudukanus HeOpraHnYECKUX BEIIECTBY.
Pemenue skcriepuMEeHTAIBHBIX 3a/1a4 110 XUMHUYECKHM CBOMCTBAM METAJLIOB
Y HEMETAJIJIOB, 10 PACIO3HABAHMIO U MOJYYEHUIO COCIMHEHUN METaJsIoB U
HEMETAJJIOB.

Wnentudukanus HEOPraHUYECKUX BEIIECTB C MCIOIb30BAHUEM MX (DU3HKO-
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

OK 01
OK 02
OK 04
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Pa3znen 4. CTpoeHne M CBOMCTBA OPraumveCKux BCIeCTB

Tema 4.1.
Kaacenpukanus, crpoenne u
HOMEHKJIATypa
OpraHn4yecKnx BelecTB

Teopetuueckoe o0y4yeHue

[losiBneHne M pa3BUTHE OpPraHUYECKOM XUMHUM Kak Hayku. IIpenmer
OpPraHUYECKOM XUMHUU. MecTO U 3HaYeHUE OPraHU4YEeCKOW XMMHH B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHE KaK IOPSAJOK COEAMHEHUs aTOMOB B MOJIEKYJIe
COIVIACHO MX BaJleHTHOCTU. OCHOBHbBIE IIOJIOKEHUS TEOPUU XMMHUYECKOTO
CTpOEHHMsI OpraHnyeckux coennneHuil A.M. bytiepoBa. YriiepoaHslii ckenet
OpPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMUYECKOTO
CTPOCHMSI MOJIEKYJI.

W3oMmepust 1 n30MepsI.

ITonsatue o ¢pyHkuroHansHOU rpymnme. Pagukan. [IpuHuuns! knaccudukanum
OpPraHMYECKUX COEAMHEHUH. MeXayHapoHas HOMEHKJATypa U IPUHLIMIIBI
HOMCHKJIATYPHI OpraHNYecKuX coefauHeHuid. [loHaTHe 00 a30TcoaepKammx
COEMHEHUAX, OMOJOTMYECKH AaKTUBHBIX BellecTBaX (yrieBojax, >KHpax,
0enkax M Jp.), BHICOKOMOJIEKYJISIPHBIX COEAMHEHUSX (MOHOMED, MOJHUMED,
CTPYKTYpPHOE 3BEHO)

[IpakTHueckue 3aHATHS

HoMmeHnkiatypa ~ opraHuyeckMX  COEIMHEHMH  OTAENBbHBIX  KJIACCOB
(HachIIIIEHHBIE, HEHACHIIIICHHBIE U APOMATUYECKUE YTIEBOIOPOAbBI, CIIUPTHI,
(heHOoIIBI, aTbACTU/IbI, KETOHBI, KAPOOHOBHIE KUCIIOTHI U JP.)

CocrapieHre MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOPMYIT OPraHUUECKUX
BEILIECTB OT/JIEIbHBIX KJIACCOB, UCIOJIb3YS UX HA3BaHUS IO CUCTEMATHUYECKOM
W TPUBHAIBHOW HOMEHKJIAType (ITHJICH, AalleTHJICH, TIUlEpuH, (EeHo,
dbopManpaerua, YKCycHas KHCIOTa, TJHIKH). PacdeTsl mpocTteifmeit
(hOpMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.

TeOpCTI/I‘-ICCKOC O6y‘-IeHI/IC

OK 01
OK 02
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CBoiicTBa OpraHn4ecKux
coeIMHEeH U

OU3UKO-XMMHYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTAEIIbHBIX
KJ1accoB (0COOCHHOCTH

KJIacCU(UKALMM ¥ HOMEHKJIATyphl BHYTPH KJIacCa; TOMOJIOTHYECKUI Psa U
obmast ¢popmyna; uzomMepus; pu3MUECKue CBOMCTBA; XUMUYECKHUE CBOMCTBA;
CIOCOOBI MOJTYYCHHUS):

- IpeIeNIbHBIE YTIIEBOIOPO/bI (AJIKaHbI U LIMKJIOANKaHbI). 'opeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX UICTOYHHKOB TeTJIa B MPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA
MPUPOAHBIX YIJIEBOAOPOJOB, HAXOXJICHHE B NPUPOJIE U MPUMEHEHUE
QJIKAHOB;

- HempelenabHble (AJKEeHbI, AJKUHBl W aJKaJUEHb]) M apOMaTHYECKUE
YIJIeBOJIOpObL. ['OpeHue arneTuineHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TJIAMEHU TSI CBApPKHU U PE3KU METAJIIIOB

- KHCJIOPOJICOMEpKalue CcoequHeHUsT (COUpPThl M (EeHOINbI, KapOOHOBbBIE
KHCIIOTHI U 3(pUPBI, anbIeTUIbl U KETOHBI, KHUPHI, yriieBosl). [IpakTuueckoe
NPUMEHEHHE  JSTWICHIIIMKOJS,  rmiepuHa, ¢enoma.  [Ipumenenue
dbopManbaeryuaa, aneTalbAerua, YKCYCHOW KHCIOTBHl. MbUIa Kak COJHU
BBICIINX KapOOHOBBIX KHCIOT. MOOIIIE CBOMCTBA MBLIA

- a3oTcojAepKallue COoeAMHEHUs (aMHHBI W aAMHUHOKHCIIOTBI, O€JKH).
BricokoMonekynsapHble COeAUHEHUs (CHHTETHYECKHE U OMOJIOTMYECKH-
aKTUBHbIE). MoHOMep, HoJIUMep, CTPYKTypHOe 3BeHO. [lommmepusanus
STUJIEHA KaK OCHOBHOE HAaIlpaBJEHUE €ro MUCIoJib30BaHUA. [eHeTmyeckas
CBA3b MEXAY KJIACCAMH OPTaHUYECKUX COEAMHEHUIN

[IpakTrueckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCTUHEHUI OTIENbHBIX KJIAacCOB (TpUBHUATIbHAS U
MEXAyHapoAHass  HOMEHKIATypa, XHMHYECKHE CBOWCTBA, CHOCOOBI
MOJTydeHUs1): TpeneiabHble (adKaHbl ¥ I[HMKJIOAJTKAHbBI), HEMpeIeTbHBIC
(aJIKeHBI, ATKMHBI U ATKATUEHBI) 1 aPOMATHYECKHUE YTIIEBOIOPOIbI, CIIUPTHI U
(heHobI, KapOOHOBBIE KUCIOTHI W A(UPHI, aTbACTUIBI U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJICKYJIIPHBIE  COCAMHEHHWS.  3agaHus  Ha
COCTABJICHHE YPaBHEHHUM XMMHUYECKHX PEaKLUUW C y4aCTUEM OPraHUYeCKHX

OK 04
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BEILIECTB HA OCHOBAaHUU UX COCTaBa U cTpoeHus COCTaBICHUE CXEM peaKlMid
(B TOM 4yucie 1O TPEAJIOKEHHBIM  LIENOYKaM  IPEBpalleHUN),
XapaKTEePU3YIOUIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUM
OTJIENBHBIX KJIACCOB, CIIOCOOBI WX TMOJYYCHHUS W HA3BaHHUE OPTAHHYECKUX
COCAMHECHUI MO TPUBHUAIBHOM WJIM MEXIYHAPOJIHOW CHUCTEMATHUYECKON
HOMEHKJIaType. PerneHue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYCCKUX
3a/IaHAI Ha CBOMCTBA OPTaHMYECKUX COCTMHEHUN OTIEIbHBIX KIacCOB

[IpakTrueckue 3aHATHS

JlaboparopHass pabora "IIpeBpaimieHUs OpraHUYECKHX BEIIECTB TIPU
HarpeBanun". [loaydyeHue 3TuieHa U U3y4eHUE €ro CBOMCTB. MoaenupoBaHue
MOJIEKYJ] M XUMHYECKHX INPEBPAILCHUM Ha IIpUMEpe 3TaHa, JTUIICHA,
alleTUJIeHa 1 Jp.

Tema 4.3.
HNnentnduxanus
OpPraHMYecKHUX BelecTB, UX
3HAYEeHUEe U IPUMHpPEeHUe B
OBbITOBOI ¥ NPOU3BOIHOM
AeSITeJIbHOCTH YeI0BeKa

Teopetuueckoe o0ydyeHue

buooprannueckue coenuHeHus. I[IpumeHneHne u  Ouojoruyeckas poJjb
yrieBooB. OKUCIIEHNE YIIIEBOJOB - HCTOYHUK dHEPIUU KUBBIX OPIaHU3MOB.
OOsacTi TpUMEHEHUsT aMUHOKUCIOT. llpeBpamieHus OenkoB NUIIM B
opranu3me. buonormueckne QyHknum OenkoB. bruonormdeckwne (yHKIIUU
xupoB. Ponb opraHuueckoil XWUMHHM B peHIEHWH MpoOJeM MUIIEeBOU
0e3omacHOCTH

Ponp opranmdeckoil XuUMHMM B pELICHMH NPOOJIEM SHEPreTHYecKOoin
0€30IaCHOCTH, B pa3BUTHH MEIULIMHBI, CO3JAHUU HOBBIX MaTepUAJIOB, HOBBIX
MCTOYHHUKOB 3HEPruM (aJbTepHAaTHBHbIE UCTOYHUKU 3Hepruu). OmacHOCTh
BO3JICHCTBUSL HA >KMBBIE OPraHU3Mbl OPIAaHUYECKHUX BELIECTB OTAEIBHBIX
KJ1accoB  (YIaeBOJOpPOAbI,  CHUPTHI,  (PEHONbI,  XJOPOpPraHUYECKUE
MIPOU3BOJIHBIE, ATIBAETUIBI U JIP.), CMBICII IIOKa3aTels MPEeNIbHO JOITYCTUMON
KOHLEHTpaLUn

OK 01
OK 02
OK 04
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IIpakTrueckue 3aHATHUS

JlaboparopHass pabota: "HaeHTuduKamus OpPraHUYECKUX COCAMHECHUU
OTJIENIbHBIX KJ1acCOB"

WNnentudukanuss OpraHUYeCKHX COSAMHCHUN OTICNBHBIX KJIaccoB (Ha
npuMepe albJerujoB, Kpaxmaia, YKCYCHOM KHCIIOThI, OETKOB M T.I.) C
UCIIOJIb30BaHUEM MX (U3UKO-XMMHUYECKUX CBOWMCTB M  XapaKTEpPHBIX
KauecTBEHHBIX peakuuid. Jlenatyparnus Oenka mpu HarpeBaHuu. LIBeTHble
peakuuu 0enkoB. Bo3HMKHOBEHNE aHAIMTUYECKOTO CUTHAJA C TOYKU 3PEHUS
XUMHYECKUX TMPOLECCOB TMpPH TNPOTEKAHWU KAYECTBEHHOW PEaKIIHH,
MO3BOJISIONICH MICHTH(PHUIINPOBATH MPEJIOKEHHBIE OPTaHUYECKUE BEIECTBA

HpaKTI/IquKI/IC 3aHATUA

Kontposnbnas padota 3. CTpykTypa ¥ CBOMCTBA OPTraHMUECKUX BEIIECTB

Paznen 5. Kunetnueckue u TEPMOAUMHAMUYCCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYECCKHUX peaxunﬁ

Teopetuueckoe oOydyeHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOIBI
pearupyromux  BEIIECTB, KOHILIEHTpAUMW  PEarupyronmx  BEUIECTB,
TeMIIepaTyphl U TUIOMIAAN PEaKIIMOHHOM MOBEPXHOCTU. TersoBbie d3HPeKThI
XUMUYECKUX peaKIuil. DK30- U IHAOTEPMUYECKUE, peakiuu. OOpaTUMOCTh
peakuunii. XHMMHYECKOE pPABHOBECHE M €r0 CMEIIEHUE NOJA JEHCTBUEM
pa3nuYHbIX (PaKTOPOB (KOHIIEHTpAIMS PEareHTOB WM MPOJYKTOB PEAKIIHH,
JaBJICHHE, TeMIIepaTypa) A CO3/IaHUsl ONTUMANIBHBIX YCIOBHM MPOTEKAHUS
xumuueckux mpoueccos. [Ipunmun Jle [larense

[IpakTrueckue 3aHATUS

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha aHau3 (HaKTOPOB,
BIIMSIIOIIMX HAa U3MEHEHHE CKOPOCTH XUMHUYECKOW PEAKIIUH, B T.Y. C MO3UIUN
AKOJIOTUYECKH  I€JIeCOO0Pa3HOTO TOBENCHUS B OBITY W  TPYAOBOU
JEATEIIbHOCTH B LEJSIX COXPAHEHMS CBOErO 3JI0POBbS M OKPYKAKOLIEH

MIPUPOTHOMN CPEBI.

OK 01
OK 02
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Pelrenre npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM HA MPUMEHEHHE MPUHIIUIIA
Jle Illarenbe i HAXOXKICHUS HAINPABJICHUS CMEIICHUS PaBHOBECHUSA
XUMHYECKOH pEeakuu ¥ aHaliu3 (aKTOPOB, BIHSIONIMX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS

Pa3znen 6. PacTtBopbl

Teopetuueckoe o0ydyeHue

PactBopenne kak ¢u3mko-xumuueckuii mpomecc. PactBopbl. CrocoObl
IIPUrOTOBJIEHUS PacTBOPOB. PacTtBopuMocTs. MaccoBas 1011 paCTBOPEHHOIO
BeniecTBa. CMbICI MOKA3aTells MPEAEIbHO JOIMYCTUMON KOHLEHTPALUU U €r0
UCIOJb30BAaHUE B OLIEHKE OJKoJoruueckoil OezomacHoctu. IIpaBuina
9KOJIOTUYECKU  LeJ1IecO00pa3HOro IMoBeJeHHs B ObITYy M TPYJOBOH
NEATEIIBHOCTH B LEISIX COXPAaHEHUs CBOETO 310POBbS U OKPYKAIOLIEH
IIPUPOJHOM Cpelpl; ONACHOCTb BO3ICHCTBUS HA JKMBBIE OpPraHU3MBI
OIPEJICIICHHBIX BEIIECTB. PenieHne npakTuKo-OpUeHTUPOBAHHBIX PACUYETHBIX
3aIaHMl HA PacCTBOPHI, HCIOJIb3yeMble B OBITOBOM U TPOM3BOJCTBEHHOMU
JESATEIbHOCTH Y€JI0BEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHas pabGota «[IpuroroBieHue pactBopoB». IlpuroToBienue
pacTBOpoB 3amaHHOW (MaccoBoi, %) KOHIEHTpauu (C MPaKTUKO-
OpPUEHTHUPOBAHHBIMU BOIIPOCAMU) U OTIPEAETIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha MPUTOTOBIEHUE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

TeopeTI/mecxoe 06yquI/Ie

Hogeitmme noCTHXEHHST XUMHUYECKOM HAyKHM M XUMHUYECKON TEXHOJIOTHH.
Ponp xumum B 0oOecniedeHNH 3KOJOTHUECKOM, YHEPTeTUUECKON U MHIIEBON
0€30macHOCTH, pa3BUTHM MeIWIMHBL. [IpaBuia Tmoumcka W aHanmM3a
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XUMHAYECKON MH()OPMALUN U3 pa3IMYHBIX UCTOYHHMKOB (HaydHas M y4eOHO-
Hay4Has JIUTEpaTypa, CpeCTBa MacCOBOM nH(popmanuu, cetb MHTEpHET)

[IpakTuueckue 3aHATHS
[Touck u aHanu3 KecoB 0 MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUI
c yderoM Oynymed npopecCHOHANbHON JEATENIbHOCTH IO TeMaM:

BaXKHEHININE CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKLUHOHHBbIE MaTepUalbl, gi g;
KpacKH, CTEKJIO, KepaMHKa, MaTepHUalbl Ui AIEKTPOHUKH, HAHOMATEpUaJbl, 2 OK 04
TCKCTUJILHBIC BOJIOKHA, NCTOYHUKH SHCPTHUU, OPraHUYCCKUEC 1 MUHCPAJIbHBIC OK 07
yIoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: IIpencraBneHue pe3ynbTaToB pelICHUS KeWcoB B (opMe MHUHMU-
JIOKJIaJia ¢ Mpe3eHTalne

IIpome:xxyTouHasi arTecTanusi B GopMe HTOrOBOM OLIEHKH / 3a4eT ¢ OLeHKOM

Bcero: 72
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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
OCHOBHOT0 00111eT0 00pa30BaHus, y4COHBIX KAOMHETOB 110 (PU3UKE, XUMHUH, OMOJIOTUH, B KOTOPBIX
UMEETCSI BO3MOXHOCTh 00eCneunTh CBOOOAHBIN JOCTYI B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHUS
U B IIEpHOJ BHEYYEOHOM eI TeIbHOCTH 00yJarOIIUXCSl.

[Tomemenuss KaOWMHETOB  XMMHU  yJIOBIECTBOPSIOT  TpeboBanusiM  CaHUTapHO-
snuaemMuonornueckux npasuia U HopmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIOBBIM
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 MyJNbTUMEIUITHOE 000pYyIOBaHHE,
MOCPEACTBOM KOTOPOTO YYacTHUKH 00pa30oBaTeNIbHOTO Ipoliecca MOTYT IPOCMAaTPHUBATh
BU3YaIbHYIO HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIINH, BHICOMATCPUAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO W MaTepHAILHO-TEXHHYECKOTO OOECIIeUCHHUS
IPOrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOrO()YHKIIMOHAIbHBIN KOMILIEKC MPEToaaBaTes;

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

¢ UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC CPEJICTRA;

® DKPAaHHO-3BYKOBBIC TTOCOOMS;

® KOMIUIEKT 3JIEKTPOCHAOKEHUS 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 OSKCIICpUMEHTa,
pEeaKTuBhI);

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

e BCTHIOMOTaTelIbHOE 000pYAOBaHNUE;

® KOMIUIEKT TEXHHMYECKOW IOKYMEHTAI[MH, B TOM 4YHCIIe IacrmopTa Ha CpeicTBa
00y4deHus, THCTPYKIIUH 10 UX UCMOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OuONIMOTEUHBIN QOHT.

B 6ubmuoteunsiit GoHA BXOAAT yueOHUKH, ydeOHO-MeToaudeckne KOoMIueKTol (YMK),
o0OecreunBarOIie OCBOCHHE YUYEOHOW JUCHUIUIMHBI «XHUMHS», PEKOMEHIOBAaHHBIC WU
JOTYIIEHHbIE N7 MCMOJb30BaHUS B MPO(EecCHOHANBHBIX 00pa30oBaTeNbHBIX OpPTaHHU3aIUsX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEro oO0IIero o0pa3oBaHMs B Mpenenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.
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bubnuoTteunsiii GoHIT MOXKET OBITH AOTTOTHEH (PU3NICCKUMHU SHITUKIIONIEANSIMU, aTiIacaMu,
CIIOBapsIMH, CIPABOYHUKAMHU IO XWUMHUHU, OMOJOTHH, OOIIECTBOSHAHWIO HAyYHOW W HAYYHO-
MOMYJISIPHOM  JINTEPATypOd EeCTECTBEHHO-HAYyYHOTO cojepxaHus. B mpoliecce 0ocBOeHUs
POrpaMMbl YI€OHOM AUCIUILTHHBI «XUMUSD» CTYACHTHI JOJKHBI IMETh BO3MOKHOCTB JIOCTYTIa K
DJICKTPOHHBIM YUEOHBIM MaTepHajiaM IO €CTECTBO3HAHHWIO, BKIIIOYAs XUMHUIO, OHOJIOTHIO,
00111eCTBO3HAHNE UMEIOIIMMCSI B CBOOOTHOM JIOCTYTE B ceTH VHTepHET (3JIEKTPOHHBIM KHHUTaM,
MpaKkTUKyMaMm, TectaM, Matepuaiam EI'D u ap.).

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

Jisa peanuzany mporpaMmbl OMOIMOTEUHBIH (OH YKOMIUIEKTOBAH IE€YaTHBIMU U
3IEKTPOHHBIMU 00pa30BaTeNbHBIMU U MH(POPMAIIMOHHBIMH PECYPCAaMH, PEKOMEHIOBAaHHBIMU JIJISI
UCIIOJIb30BaHuUs B 00pa3oBaTeILHOM IpolIecce.

OcHOBHBIE HCTOYHUKH .

1. INabpuensan, O. C. Xumus. 10-i1 knacc. ba3osblif ypoBens : y4ueOnuk / O. C.
I'a6puensa, U. I'. Octpoymos, C. A. CrnaakoB. — 6-¢ u3z., crep. — Mocksa : [Ipocsenienue,
2024, — 128 c¢. : un. - ISBN 978-5-09-112176-6. - Tekct : asmektponnbii. - URL:
https://znanium.ru/catalog/product/2157258

2. INabpuensan, O. C. Xumus. 11-i1 knacc. ba3oBbiif ypoBens : yueOHuk / O. C.
I'a6puensa, U. I'. Octpoymos, C. A. CrnaakoB. — 6-¢ u3z., crep. — Mocksa : [Ipocsenienue,

2024, — 127, [1] c. : mn. — ISBN 978-5-09-112177-3. - Tekcrt : anektponHsid. - URL:
https://znanium.ru/catalog/product/2157262

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

1. Kuszes, [I. A. Heopranmueckas xumus mis arpapueB. B 2 4. Yacte 1. Teopernueckue
OCHOBHI : y4eOHHMK Juis cpemaHero mpodeccnoHambsHoro obpaszoBanus/ 1. A. Kusses,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024, —
253 ¢. — (IIpodeccuonanproe obpazoBanme). — ISBN 978-5-534-11760-8. — Tekcr :
eKTpoHHBIH  //  OOpazoBarenbHas  1iargpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kuszes, [I. A. Heopranmueckas xumus ais arpapueB. B 2 4. Yacte 2. XuMus 371€MEHTOB :
y4eOHMK  JJIS  CpeAHero  mnpodeccruoHaIbHOTO obpazoBanusi/  JI. A. Kusses,
C. H. Cmapsbirus. — 5-e uzf., nepepad. u non. — MockBa : M3narensctBo HOpaiit, 2024. —
357 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. T'munka, H. JI. OOmas xumus. 3agauu ¥ yOpaxxHEHUs ;| yueOHO-TIpaKTHUECKOe 1ocodue s
cpennero  mpodeccuoHanbHOrOo  oOpazomanumsi/ H.JI. ['mueka; mom  pemakmueit
B. A. IlonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : HU3narensctBo FOpaiit, 2024. —
236 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
NIeKTpoHHBIH  //  OOpazoBarenbHass  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcebl:

1. www.pvg.mKk.ru (onmumnuana «ITokopu BopoObeBbI TOPHI»).

2. www.hemi.wallst.ru (O0pa3oBaTesbHbIi CAUT IS IKOJILHUKOB «XHMHUS»).
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https://urait.ru/bcode/537978
https://urait.ru/bcode/537141
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/

O No gk ow

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

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

WWWw.enauki.ru (iHTepHeT-u31aHue It yuuTeneidl «ECTeCTBeHHbIC HAYKHY).
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 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITTINHBI

KoHTponb u oneHka pe3ynbTaToB OOY4YEHHsS] OCYUIECTBIISETCS IpENojaBareieM B
IpoLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U J1a00PaTOPHBIX PabOT, TECTUPOBAHMUS, a TAKKE
BBIMIOJTHEHUS 00yJaloIMMUCS WHIUBUYaIbHBIX 3aJaHU, IPOEKTOB, UCCIIEeI0BaHMM. Pe3ynpTaThl
0o0ydeHHUs OMNpeNeNsoT, YTO 00yJaroIuecs IOJDKHBI 3HATh, MOHUMATh U JAEMOHCTPUPOBATH 1O
3aBEpIICHUU U3YUCHUS TUCIUTUINHBI.

s hopMupoBaHUsl, KOHTPOJIA U OLEHKU PE3YyJIbTaTOB OCBOCHUS YU€OHOUM MUCIUILINHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATUH, TIPEICTABIIAIOMAsA COO0N KOMILIEKC Y4eOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOydeHus U CHOPMYIUPOBAHHBIX C YYETOM

®I'OC COO (nmpeametHbie pe3yabTathl o guciuiuae) 1 @I'OC CIIO.

Tunsl
Cemectp OK MopnyJas/pa3aes/Tema PesynabTaT 00yuenus OLEHOYHBIX
MeponpUsATHI
1 OcHOBHOe co/iep:KaHue
1 Paznen 1. OcHoBbl ®opmynupoBaTh 6a30BBIE
CTPOEHHS BEILIECTBA MOHSTHSI U 3aKOHBI XUMUU
CrtpoeHue aToMOB CocraBnary xumuueckue | KontponbHas
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 DJIEMEHTOB CTEIICHbIO okucieHus | TectupoBanue
u IIPUPOJA | XUMUYECKUX DIIEMEHTOB,
XMMHUECKOH CBSI3U UCXOJ U3 BAJICHTHOCTHU U
ANIETKPOOTPHULATEIbHOCTU
Ilepnonnueckuil 3aKoH | XapakTepu30BaTh Kontponbnas
U XapaKTepHU30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmuiy J[.W. coorBeTcTBUM ¢ uX | TectupoBanue
OK 02 Menpeneesa MI0JIO’KEHUEM ) B
NEPUOANYECKON CHCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.N. Menneneena
Paznen 2. Xumunueckue | XapakTepu3oBaTb  THIIbI
1 peaxkuuu XUMHUYECKHUX PEaKIHi
Tunsl xummuueckux | CocTaBisITh peakuuu | KonTponbHas
peakimit COCTMHEHMUS, paborta
pa3ioxeHus, oOMmeHa, | TectupoBanue
OK 01
OK 04 3aMelIeHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
OK 01 DNEeKTPOIUTHYECKAS CocraBnare  ypaBHeHMs | KoHTponbHas
OK 04 | AMccounanus U | XUMHYECKHUX peakuuu | pabora
WOHHBIN 0OMeH WOHHOTO obmeHa ¢ | TectupoBanue
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y4acTUeM
HEOPraHMYECKUX BEIECTB

Paznen 3. Crpoenue u
CBOICTBa

UccnenoBath cTpoeHue u
CBOMCTBA

HEOPraHUYECKUX HEOpPraHMYECKUX BEILECTB
BELIECTB
Knaccudukanus, Knaccugunuponartsb Kontposnbnas
HOMEHKJIaTypa U | HEOpraHU4YecKue pabota
OK 01 CTpOECHHUE BEIIIECTBA B COOTBETCTBUM | TecTupoBaHue
HEOPraHUYECKUX C UX CTPOEHUEM
BELICCTB
DU3UKO-XUMHYECKUE YcranaBiuBaTh KonTposbHas
CBOICTBa 3aBHUCHMOCTh ¢dusuko- | pabora
HEOPraHUYECKUX XUMHUYECKUX ceoicTB | TectupoBanue
OK 01 BELIECTB HEOpPraHMYECKUX BEILECTB
OK 04 OT CTPOEHHS AaTOMOB U
MOJIEKYJI, a TaKKe Tula
KPUCTAJTINYECKON
pELIEeTKH
OK 01 Wnentuduxarms Hccenenosars Kontponbnas
OK 02 HEOPraHUYECKUX KaueCTBCHHBIC  peaKIuu | pabota
OK 04 BEILECTB HEOpraHn4YeCcKuxX BeuecTB | TectupoBanue
Pasnen 4. Crpoenue u | Uccienosars cTtpoeHue u
CBOICTBa CBOICTBAa OpPraHMYECKHX
OpPraHMYECKUX BELIECTB | BELIECTB
Knaccugukanus, Knaccugunuponats KoHnTponsHas
OK 01 CTpOECHHE U | OpraHMyYecKue BelecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUM C uX | TectupoBaHue
OpraHMYECKUX BEUIECTB | CTPOCHUEM
CaoiicTBa VYcranaBimBarth KoHnTponbsHas
OK 01 OpraHUYEeCKUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIMHEHUN XUMUYECKUX ceolictB | TectupoBanue
OK 04 OpraHUYEeCKUX  BEIIECTB
OT CTPOEHUS MOJIEKYJI
UNnentudukanus Uccnenosatn KonTposbnas
OpraHUYECcKUX KAauecTBEHHbIE  peakuuu | paboTa
OK 01 BEILIECTB, UX 3HAYCHHE | OPTaHUYECKUX TecTtupoBanue
OK 02 U TOPUMEHEHUE B | COSAMHEHUN OTIEIBHBIX
OK 04 OBITOBOIA U | KJIaCCOB
IIPOU3BOJICTBEHHON
JESATEIBHOCTH
yeJioBeKa

27




Pasnen 5. Kunernueckue u tepmonnHamudeckue | KonTponbHas
1 3aKOHOMEPHOCTH MTPOTEKaHHUSI XUMHUECKUX peakiuii | pabora
TectupoBanue
CKOpOCTh XMMHUYECKHX | XapaKTepu3oBaTh KonrpomnbHas
peakuun BIMSIHUE KOHILIEHTpauuu | paboTa
XUMHUECKOe pearupyomux BemecTs u | TectupoBanue
paBHOBECHE TeMIIepaTypbl Ha
CKOPOCTh  XHUMHYECKHX
OK 01 peakuui
OK 02 XapakTepus3oBaTh
BIIUSTHUE WU3MEHEHUs
KOHLIEHTPAllUU BEILECTB,
peakuuu cpeabl u
TeMIepaTypbl Ha
CMEILEHHE XMMUYECKOIro
paBHOBECHS
1 Pa3nen 6. PactBopsl
OK 01 ITonsTne o pactBopax | Pasnuuars uctuHHble | KoHTposbHas
OK 02 pacTBOPHI pabora
TectupoBanue
OK 01 HccnenoBanue cBoiictB | MccaenoBate  ¢usuko- | KontposbHas
OK 04 | PacTBOpOB XMMUYECKHe  CBOWCTBa | paboTa
UCTUHHBIX paCTBOPOB TectupoBanue
5 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHKe (CoAepIKaHUe MTPUKIIATHOTO
MOJ1YJIfA)
Pasnen 7. Xumusa B | OnenuBats nocienctsus | KontponbHas
ObITY U | OBITOBOM u | pabota
IIPOU3BOJICTBEHHON IIPOU3BOJICTBEHHON TectupoBanue
JIeSITEIIbBHOCTH JIeSITEIBHOCTH YeNIOBEKa C
YyeJioBeKa MO3UIUI 3KOJOTUYECKON
Oe3onacHoCcTH
Xumuss B ObiTy U | OnenuBars mnocnenctBusi | KontponbHas
OK 01 IIPOU3BOIACTBEHHOMN OBITOBOI u | pabota
OK 02 JeATEIIbHOCTH IIPOU3BOICTBEHHON TectupoBanue
OK 04 YeJIoBeKa JIeATEIIbHOCTH YEJIOBEKA C
OK 07 MO3ULIMKA DKOJIOTHUYECKOU
Oe3onacHocTH

5. BOIPOCHI JJIsI MPOMEKYTOYHOM ATTECTAIIUM MO JUCIATIJIMHE

®opmMoil MPOMEKYTOUHOM aTTeCTallMy MO JUCLHUIUIMHE SIBISETCS WUTOrOBas OILEHKAa U
Qg epeHIIMPOBaHHBIN 3a4eT.
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Bomnpochsr:
| cemecTp O0masi xumus:

JlaTb onpeneneHue atomy.

Jlatp onpeneneHue MoOJIEKyJIe.

ITpocToe BeniecTBo. Kakoe CTpoeHNE UMEIOT ITPOCThIE BELIECTBA (IIPUMEPHI).
OMnupudeckas U cTpykrypHas ¢hopmyisl. [IpuBectu npumMepsl.

N3omeps! u romotoru. [IpuBectu npumepsl.

[atp onpenenenue KkoBajaeHTHOM cBs3u. [IpuBectn npumepsl.

Hatb onpenenenre HOHHOW cBA3U. [IpuBecTH nmpumMepsl.

Jatp onpenenenue BOAOPOAHOM cBA3U. [IpuBecTu npumepsl.

© oo Nk wdPE

JaTp onpeneneHue MeTauInyecKon cBsa3u. IIpusectu npumepsl.

[EEN
o

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

[N
[N

. Uto Takoe BaneHTHOCTb? IIpuMephl 371EMEHTOB C IOCTOSIHHOM BaJIEHTHOCTHIO.

[EEN
N

. Ctpoenue Tabmuisl Menaeneesa.

. Ctpoenue sapa.

. CTpoeHue 311eKTPOHHOI 000JI0YKH aTOMA.

. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHJIOB.

[T Y FE S
o 01 A W

. 'mapoxcuner. Kitaccudukanmst 1 HOMEHKIIaTypa THAPOKCHIOB.

[EEN
\‘

. Comu. Kimaccudukariys 1 HOMEHKIIaTypa COJICH.

[EEN
oo

. Kucnorer. Knaccudukanus 1 HOMEHKIIaTypa KUCIIOT.

[EEN
[(o]

. Knmaccudukanus XuMHIecKux peakiiuu.

N
o

. ObpaTumbie U HEOOPATUMbIE XUMUYECKHE PEAKIIUU.
. CKOpOCTh XMMUYECKOIN peaKkuu.
. Xummnueckoe paBHoBecue. [Ipunnun Jle [latenbe.

N DN
N -

Heopranuveckass xumus:

["anmoreHsl: crmocoObl MOMyYEHUs, XUMUYECKUE CBOMCTBA, IPUMEHEHHE.

Kucnopoi: criocoObI OMydeHHs, XAMUYECKIE CBOHCTBA, IPUMEHEHHE.

Bonopon u ero coeTMHEHUS: CITOCOOBI MTOJTYUEHUS, XUMUISCKUE CBOKWCTBA, IPUMEHEHUE.
Cepa u ee COeIMHEHHS: CTIOCOOBI MOTYyYEHHUs, XUMUYECKHNE CBOMCTBA, TPUMEHEHHE.
VYTrIiepo v ero COeIMHEHUS: CIIOCOOBI TIOTyYeHUs, XHMUIECKUE CBOMCTBA, IIPUMEHEHUE.
A3BOT ¥ €ro COeIMHEHHUS: CITOCOOBI ONyYeHUs, XUMUYECKIE CBONCTBA, MPUMEHEHUE.
[IlenoyHbIe METAIIBL: CIIOCOOBI TOMYyYEHUS, XUMUYECKUE CBOWCTBA, MPUMEHEHHE.

N Ok owbdE

[lenouHo3eMenbHbBIE  METAJUIB:  CHOCOOBI  MOJYYEHHs, XUMHYECKHE CBOWCTBA,

pUMEHEHHE.

9. AmOMHHHH W €ro COCIWHEHUS: CIOCOOBI TIONYYCHHS, XHMHUYECKHE CBOWCTBA,
pUMEHEHHE.

10. XKene30 u ero coeMMHEHNS: CTIOCOOBI TOMYICHHUSI, XHMHUYECKHE CBOMCTBA, IPUMEHEHHE.

Il cemecTp Oprannyeckas XuMmsi:

1. Ankaswl: CcrocoObI NOoJIy4CHUA, HOMCHKJIIATYpa, H30MCEpHA, XUMHUUYCCKUC CBOﬁCTBa,
IMPUMCHCHHUC.
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2. AnKeHbBI: CcHocoObl MOJNY4YEeHHs, HOMEHKJIATypa, HM30MEpHUsl, XHUMHUYECKHE CBOMNCTBA,

IIPUMEHEHUE.

3. AJnKuHBL: CcHOCOOBI MONYYEHHS, HOMEHKJIATypa, H30MEpHs, XHMUYECKHE CBOWCTBA,

IIPUMEHEHHUE.

4. OngHOATOMHBIE CHHPTHI: CHOCOOBI MOJIyYeHHs, HOMEHKIATypa, W30Mepusi, XUMHUUECKUE

CBOﬁCTBa, IMPUMCHCHHC.

5. Anpaeruabl U KETOHBL:

CBOﬁCTBa, IMPUMCHCHHC.

6. KapOoHOBBIE KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(GuUpHL

IIPUMEHEHHUE.

8. Xupsl, npumMeHeHHE.

9. VYrueBousl.

Knaccudukanus

CIOCOOBI

MOJy4YEHHUS,

Yrii€BOJA0B.

XUMHYECKHE CBOMCTBA, IPUMCHEHUE.
10. AMHHOKHUCIIOTBI: CIIOCOOBI IMTOTYYEHUS, HA3BaHUs, XAMHUECKUE CBOMCTBA.
11. benku. YIX poib B )KM3HU KUBOTO.

5.1. Onucanue MKAJ OLEHUBAHUSA

HOMEHKJIaTypa,

CrocoOsl

CII0COOBI IMOJIYy4Y€HHA, HOMCHKIJIATypa, M30MCPUsA, XUMUUCCKUE
CII0COOBI IIOJIYUYCHHA, HOMCHKJIaTypa, H30MEPHUA, XUMHUUYCCKHUC

XUMHUYECKHE CBOMCTBA,

MMOJIY4YCHHUA  MOHOCAXapuaoB,

HO HEKOTOpBIE C
HEJI0YEeTaMH.

Nuaukaropsl | HeyI0BJIEeTBOPH | YIOBJIETBOPHUTE/b
XO0pOoLIOo OTJIMYHO
KOMIIETeH U TeJbHO HO
YpoBeHb 3HAHUHI
YpoBeHb
. B 00BeMe, .
YpoBeHb 3HaHUUI 3HAaHUU B
MuHuMalnbHO COOTBETCTBYIOIIIE
HUKE B 00BeEME,
JOTTYCTHUMBIN M nporpaMme
IlosaHoTa MUHHUMAJIbHBIX . COOTBETCTBYIO
. . YpOBEHb  3HAHWil. | MOATOTOBKH.
3HAHUH TpeOoBaHUH. eM
Honymeno wmHoro | JlonymieHo
Nmenn MECTO porpaMme
HErpyObIX OIKUOKU. | HECKOJIBKO
rpyOble OIIMOKH. ITOATOTOBKH,
HerpyObIX
0e3 oumnooK.
oLIMO0K
IIponemoncrpupo | IlpogemoncTpu
BaHBI BCE | pOBaHbI BCE
IIponeMOHCTPUPOB | OCHOBHBIE OCHOBHBIE
I[Ipn  pemenun
aHbl OCHOBHBIC | yMeHUs. PereHsl | ymeHus,
CTaHIAPTHBIX
ymenus. Pemiensl | Bce OCHOBHBIE | pelIeHbI BCE
3a1a4 HE
TUIIOBBIE 33Ja4M C | 3aJ1a4H C | OCHOBHBIE
Hanunume MPOJIEMOHCTPUPO
. HerpyObIMH HerpyObIMH 3a1a4u c
yMeHu i BaHBl OCHOBHBIC
OITMOKaMHU. OIIMOKaMHU. OTJIETTbHBIMU
YMEHHUSL.
Boinonnensl  Bce | BollonHeHbl Bce | HECYIIECTBEHH
Nmenn MECTO
3a/laHusl, HO HE B | 3aJlaHUs, B | BIM
rpyObie OLIHOKH.
MIOJTHOM O00bEMeE. MOJTHOM  00BeMe, | HeloueTaMH,

BEBIIIOJIHEHEI BCE
3aaHus B
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IIOJIHOM

oObeme.
CdopmupoBanHo
CThb KOMITETECHIIUN
CdopmupoBanHOCT
B uenoM | ChopmMupoBaHH
b KOMIIETEHIINH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerenmuss B TpeOOBaHUSM, HO | KOMIETEHIIMH
. MUHUMAaIbHBIM
MOJTHOW Mepe He €CTb  HEJOYETHI. | OJHOCTHIO
TpeOOBaHUSM.
copmMupoBaHa. Nmeromumxcs COOTBETCTBYET
Nmeronmuxcs . .
Nnmeromumxcs . . | 3HaHMH, yMEHHUH, | TpEOOBaAHUSIM.
. . | 3HaHMH,  yMEHHIA,
3HaHUH, yMeHUH, HaBBIKOB u | Umerommxcs
HaBBIKOB B IIEJIOM .
XapakTepucTH | HABBHIKOB MOTHBAILIUU B | 3HAHMIA,
JOCTaTOYHO  JJIst .
Ka copMu- | HEIOCTATOYHO EeJIOM YMEHUH,
pelieHus
POBAHHOCTH s peLeHus JIOCTaTOYHO  JIJIsl | HABBIKOB "
MPaKTUYECKHUX
KOMIIETEHIUN | IPAKTHYECKUX peleHus MOTHUBallil B
(mpodeccrnoHambHbBI .
(mpodeccronanb MPAKTHYECKUX MOJIHOM  Mepe
X) 3ajad4, HO
HBIX) 3a/ay. 5 (mpodeccronany | 1OCTATOYHO ISt
TpebyeTcs
Tpebyercs peby HBIX) 3a/a4, HO | pelIeHUs
JOTIOJTHUTEIbHAS
IIOBTOPHOE TpeOyercs CJIOKHBIX
MpaKTHKA o
o0y4yeHue JIOTIOJTHUTENbHAS | TPAKTUYECKUX
OOJIBIIMHCTBY
IpaKkTHUKa o | (mpodeccronan
MPAKTUYECKUX
HEKOTOPBIM bHBIX) 3a71a4.
3a/ad.
npodeCCHOHAIIbH
bIM 33/1a4aM.
YpoBeHnb
chopmu- . . .
Husknii Hwxe cpennero Cpennnii Beicoknii
POBAHHOCTH
KOMIeTeH Ui
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