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1.IMACIIOPT PABOYEN ITPOI'PAMMBI OBIIIEOEPA30OBATEJIBHOM
JANCHUIIVIMHBI «XUMMWSA»

1.2. O6aacTb NpUMeHeHUs NPOrPaMMbI

PaGouas mporpamma pa3zpaboraHa B COOTBETCTBUU C (pelepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM CpEIHEro o0Imero oopa3oBaHus (YTB. MPHUKa30M MHUHUCTEPCTBA
obpazoBanust U Hayku P® ot 17.05.2012r. Ne 413 (c M3MEHEHHSIMU W JOMOJHEHUSMH)) U
denepanbHON 00pa30BaTEIBLHON MPOrPaMMON cpenHero odmero odpa3zoBaHus (yTB. MIPUKA30M
MuHHCTEepcTBa TpocBemennss P® ot 18.05.2023 Ne371), ¢ yuetrom ¢enepanpHOil paboueit
porpaMMbl CpellHero oOIero odpazoBaHus MO AWCHHUILINHE «XuMEs» (0a30BBI YPOBEHB),
pexomenioBanHoi denepanbHbIM TOCYIAPCTBEHHBIM OIOXKETHBIM HAYYHBIM YUpEXKJICHUEM
«HcTHTYT CTparermu pa3BuUTHS oOpazoBaHuMs Poccuiickoil akagemMuu  00pa3oBaHUS,
npuMepHOi pabodeil mporpamMmbl  00LIEOOPA30BATENBLHOM TUCHUIUIMHBL  «XUMUS» IS
npodecCHOHAIBHBIX  00pa3oBarenbHbiXx opranusamuii it YITIC  09.00.00 (09.02.07),
pexomennoBanHoii ®I'BOY IO «MuHcTtutyT pa3BuTHs NpOohecCHOHATHLHOTO O0pa30BaHUS
(yrBepkaeHa Ha 3acenaHuu CoBeTa IO OLIEHKE COJEpKaHUS U KauecTBa NPUMEPHBIX pabouux
mporpaMM  00IIe00pa3oBaTENbHOTO M COIMAIbHO-TYMAHUTAPHOTO  IIUKJIOB  CPEIHEro
npodeccuoHanbHOro oopasosanus (mpotokoin oT 30.11.2022r. Nel4)).

Pabouas mporpamma 0611e00pa3oBaTebHON AUCHUILTUHBI SIBISIETCS YAaCThIO OCHOBHOMU
npodeccuoHanbHOM oOpa3zoBarenbHOM mnporpammbel B coorBerctBuu ¢ PI'OC CIIO mno
crneuuanbHocT 23.02.01 Opranusanmsi nepeBO30K W YNpaBJieHHe Ha TpaHcnopre (Imo
BUJaM), Bxojdueill B ykpynHeHHyto rpymnmny 23.00.00 TexHuka M TeXHOJIOTMH HA3eMHOI'0
TPaHCHOPTA.

Pabouyas mporpamma o01ieo6pa3zoBaTenbHON TUCIHUILTHHBI MOXKET OBITh HCIIOJIh30BaHA
IpyruMu  00pa3oBaTeNbHBIMH  YUPESKICHUSIMU TMPOPECCHOHANBHOTO M JOMOJHUTEIHHOTO
00pa3oBaHus, peaTu3yoIUMHI 00pa30BaTEIbHYIO IPOrPAMMY CPEIHETO O0IIEro 00pa3oBaHusl.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe NpodeccHOHATbHOH 00pa30BaTe/IbHOI NMPOrpaMMbl
CIHO: aucuuinHa BXOJUT B 0011e00pa3oBaTeIbHbIN ITUKII.

1.3. Iles1u ¥ IUIAaHMpPYeMbIe pPe3yJbTAThl 0CBOCHHS AUCHMILIUHBI:

1.3.1. leau u 3a0a4u AUCUUNJIMHBI

Copnepkanre TporpamMmbl 00Ie00pa3oBaTeNbHON MUCHUILTAHBI «XUMUS» HaAIMpPaBICHO
Ha JIOCTHKEHUE pe3yJbTaTOB €€ M3y4deHus B cooTBeTcTBUH ¢ TpebosanusimMu OI'OC COO c
yaetoM rnpodeccuonanbHoi HarpaBiaeHHOcTH OT'OC CIIO.

@dopMHUpOBaHUE y CTYJEHTOB MPEACTABICHHS O XUMHMYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KApTUHBI MHpa KaK OCHOBBI TPUHATHA pEIICHUH B JKU3HEHHBIX H
IPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOT'O MTOBEJICHHS B IPUPOTHOM cpesie.

3agaun JUCIIUATLIINHEL:

1) chopmupoBaTh HOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUUYECKUX MPOLIECCOB U SIBICHUI
B OKpYXKaroIlei cpere, MeTOCTHON HAayYHOH KapTHHBI MHUpPA, B3aUMOCBSI3H M B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTAaBIATH (POPMYJIBI HEOPIrAHUYECKUX U OPraHUYECKHUX BEIIECTB, ypaBHEHUS
XUMHYECKHX pEaKIui, OOBSICHATh WX CMBICI, WHTEPIPETHPOBATH PE3YNbTaThl XUMHUYECKUX
HKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TIPOBEICHHS MMPOCTEUIIMX XWMHYECKHX OKCHEPUMEHTAIBHBIX
UCCIIEIOBaHM ¢ COOJIIO/IEHHEM MTpaBUII 0€30IaCHOTO O0paIlIeHuUs C BEIECTBAMU U J1a00paTOPHBIM
00opy0BaHUEM;



4) pa3BUTh YMEHHS WCIIOJIIb30BaTh HWHGOPMAIUI0 XHUMUYECKOTO XapakTepa U3 Pa3InYHBIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUsS MPOrHO3UPOBATH IOCIEJCTBHS CBOEH IEATEIBHOCTH M XMMHYECKHX
MPUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMHpOBaTh MOHMMAaHUE 3HAYMMOCTH JIOCTH)KEHUH XMMUYECKOH HAyKW W TEXHOJIOTUH IS
pa3BUTHUS COLIMATILHON U TPOU3BOCTBEHHOM cep.

1.3.2. IlnanupyeMmble pe3yJbTaThbl OCBOEHHSI 001I€00pPa30BATEIbLHONH JAUCUMIUIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco6oe 3HaueHKE TUCHIUILTHHA UMeeT TIpu hopmupoBanun u pazputuu OK u I1K.



1.3.2. Ilnanupyembie pe3yJibTaThl 0CBOEHHsI 001Ie00pa3oBaTebHON JUCHUILIMHBI B c00TBeTCTBUM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Kon n [Inannpyemble pe3yabTaThl OCBOCHUS JUCHUILIMHBI

HaMEHOBaHUE

bopMHUpyEMBIX O61ue JucuunimHapHbie

KOMIICTCHITHH
OK 01. B vacTtu TpyioBoro BoCiuTaHus: - BJIQJETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOpask BKJIIOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH OCHOBOIIOJIATral0IINe MOHATHS (XUMUYECKUM SJIEMEHT, aTOM, JICKTPOHHAS
CII0COOBI MacTepcTBa, TPyI0I00ue; 000J104Ka aToMa, S-, p-, d-3JEeKTPOHHBIC OPOUTAITH ATOMOB, HOH, MOJICKYJIa,
perieHus 3a1a4 | - TOTOBHOCTh K aKTHBHOM JI€ATEIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUECKast
MpoeCCHOHAT | TEXHOJOTHYECKOU U COIUATbHOM CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIePOIHBII CKElleT,
bHOH HaIpaBJIEHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATD, (yHKIIMOHATBHAS TPYIITA, PAIUKAIT, U30MEPHSI, U30MEPHI, TOMOJIOTHICCKHIMA
JEATEIIbHOCTH | TUIAaHUPOBATh U CAMOCTOSITEILHO BBITIOJIHATh psll, TOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPO/I- U a30TCOIepKAILINE COSUHEHUS,
MIPUMEHUTEIIBH | TAKYIO E€ATEITbHOCTH; OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (YIIICBOIBI, )KUPHI, OCIIKH ), MOHOMED,
0 K Pa3JIMYHBIM | - HHTEPEC K Pa3InuHbIM cepam MOJIUMEDP, CTPYKTYPHOE 3BEHO, BICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
KOHTEKCTaM npodecCHnOHATEHOM JIeATEIILHOCTH, KPUCTAJUTMYECKAs PEIIeTKa, TUIThl XUMHUYECKUX PEeaKIUui (OKUCIUTEIBHO-

OBnaneHue yHUBEpPCAIbHBIMU Y4eOHBIMU
IMO3HABATCIbHBIMH JICHCTBHSMMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOATENbHO (POPMYIINPOBATh U
aKTyallu3UpOBaTh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHWUS JIJIsI CPABHCHHUS, KJIACCU(PUKAIINN U
0000IIECHHS;

- OIIPEJICIISTH [EJTN IeATEIBHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTB KOPPEKTHUBEI B JICATEITHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKU ITOCIIC/ICTBUH JICITCILHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH

BOCCTaHOBUTENbHBIE, DK30-U IHAOTEPMHUECKUE, peaKIIM1 HOHHOTO 0OMeHa),
pacTBOP, PIAEKTPOJIUTHI, HEDJIEKTPOIUTHI, HIEKTPOITUTHUCCKAS TUCCOIHAITHS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON PEAKLIUU, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUsI XMMHUYECKOTO CTPOCHHUS
oprannyeckux Beuects A.M. byTiiepoBa, Teopus 3J1€KTPOIUTUUECKON
Jauccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK XUMUH, (PAKTOTIOTHUECKIE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU U OE30MaCHOM HCTIOIb30BaHUHU
BOXHEHIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;

- YMETb BBISBIISITh XapaKTEPHbIE MIPU3HAKU U B3aUMOCBSA3b U3YUEHHBIX
HOHﬂTHfI, HpI/IMeHHTB COOTBeTCTByIOHH/Ie IIOHATUS HpI/I OITMCaHun CTpO@HI/ISI nu
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX BEIECTB U UX MPEBPALLECHUN;
BBIABIIITH B3AUMOCBSI3b XUMHUYCCKUX 3HaHHﬁ C INIOHATHUAIMHA U
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- yMCTI: HCIIOJIB30BAaTh HAMMCHOBAHUA XUMHUUYCCKUX COC}II/IHGHI/Iﬁ
MEXYHApOAHOTO COK3a TEOPETUUECKON U MPUKIATHON XUMHUU U




YKU3HEHHBIX TIPOOIIEM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIHCKON
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMU
paspernieHus mpooem;

- BBISIBIISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 33J1a4yy, BBIIBUTATh THIIOTE3Y €€
pElICHUS, HaXOAUTh apTYMEHTBI JIJIst
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUIA, 3a]1aBATh
napaMeTpsl U KPUTCPUU PEIICHHS,

- aHaJIM3UPOBATH MOJYUYECHHBIE B X0/ PELICHUS
3aJla4¥ Pe3yJIbTAThl, KPUTUICCKH OICHUBATH MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHUSIX;

- YMETh MEPEHOCUTD 3HAHUA B NTO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAIILHBIC TTOIXO/IBI U PEIICHHUS;

- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
IT0O3HABATEJIBHON U COLUAIbHOM IPAKTUKE

TPUBHAJIbHbIE HA3BaHUS BaKHEHIINX BEIIECTB (ITHIIEH, alleTUJICH, TJIULIEPHH,
¢benon, hopmanpaeru, yKCycHas KUCIOTa, TIUIHH, YTapHbIi ras,
YIJIEKUCIIBIA a3, aMMUaK, IallleHasl U3BECTh, HETaAllleHast U3BECTb, IUTHEBAS
coJla U APYTHX), COCTABIATH (hOPMYIIbl HEOPTAaHMUYECKUX M OPraHMYECKUX
BEIIECTB, YPABHEHUS] XUMHUECKUX PEAaKLUM, OOBSACHIATh UX CMBICI;
IIOATBEPK/1aTh XapaKTEPHbIE XUMUYECKUE CBONCTBA BEIIECTB
COOTBETCTBYIOIMMH IKCIIEPUMEHTAMU U 3aIIUCSIMHU YPABHECHUM XUMHUYECKHUX
pEeaKLHnii;

- YMETb YCTaHaBJIMBATh IPUHAIJIEKHOCTh U3yUYEHHBIX HEOPTAaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIPEEICHHBIM KJIaccaM U TPpyIaM COeTUHEHU,
XapaKTepU30BaTh UX COCTAB U BaKHEWILINE CBOWCTBA; ONPEIEIIATH BUBI
XUMHUYECKUX CBSI3eH (KOBaJIEHTHAs, HOHHAsS, METAJUIMYECKasi, BOJOPOAHAS),
THUIBI KPUCTAIUTMYECKUX PELIETOK BELECTB; KIaCCU(PULIUPOBATh XUMUUYECKHE
peakuuu;

- c¢(hopMHUPOBATh MIPEICTABICHUS: O XUMHUECKOH COCTaBIIAIOLICH
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPa, POJIU XUMUU B IIO3HAHUHU SIBJICHUI
IPUPOJBI, B POPMUPOBAHUH MBILUIEHUS U KYJIBTYPhl JUYHOCTH, €€
(YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM /7Sl pelIeHUs] TPAKTUIECKUX
3aJa4 ¥ 9KOJIOTHUYeCKH 000OCHOBAaHHOI'O OTHOUIEHHUS! K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPeJE;

- YMETh IPOBOJUTH PacyeThl 10 XUMUUYECKUM (popMyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAaKIUH ¢ UCTIOJIb30BaHUEM (PU3NYECKUX BETUYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMaJlbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PELIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM

OK 02.
HUcnonp3oBath
COBPEMEHHBIE
cpencTBa
IOMCKa,
aHanu3a u
WHTEpIpeTaun

B o6nacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:

- cpOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH,
OCHOBaHHOTO Ha JHAIIOTe KYIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- YMETb IJIAHUPOBATh U BBIINOJIHATE XUMUYECKUM DKCIIEPUMEHT
(mpeBpallleHUs: OpraHMYECKUX BEIIECTB IIPHU HArpEBaHUU, TIOJTyUCHHE
JTUJICHA U U3YYEHHE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIIMU Ha AJIbIETUIBI,
KpaxmaJl, yKCyCHYIO KUCIJIOTY; A€HATypalys OeJIKOB IIPU HarPEBaHUH,
LIBETHBIE pEaKIMH OETKOB; MPOBOANTH PEAKIIMH HOHHOTO OOMEHa,
OTIpeIEIIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakuy Ha cylbdart-,
KapOOHAT- M XJIOpUA-aHHOHBI, HA KATHOH aMMOHMSI; pelaTh




1 uHopmanuu
"
nHpopMaIoH
HBIC
TEXHOJIOTUHU
TUISL
BBITIOJTHEHU S
3amad
npodeccuoHat
BHOM
JesITeNIbHOCTH

- COBEpPILIEHCTBOBAHUE S3BIKOBOM U UNTATEIbCKON
KYJIBTYpBI KaK CPEJCTBA B3aMMOICHCTBHS MEXKILY
JOABMHU U TO3HAHUSI MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOH NI TeTbHOCTH,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JeSITETLHOCTD
WHAWBUIYAJIBHO U B TPYIIIIE;

OBnazieHre yHUBEPCATBHBIMH y4EOHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ nHpOpManuei:

- BJIaJIeTh HaBbIKAMHM MOJy4YeHUs HH(POpMALIUU U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3aLHI0 U
MHTEPIpPETAIN0 HHPOPMALIUN PA3TIHIHBIX BHIOB
1 GOpM IpeICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (hopMarTax ¢
y4ETOM Ha3HaYeHMs WH(POPMAILIUU U LIEeTEBON
ayJIUTOPHUH, BRIOHpasi ONTUMATBHYIO GOpMY
NPEJCTaBICHNS U BU3yalIU3alluu;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTHMHOCTh
uH(pOpMallnu, €€ COOTBETCTBHE TPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- CTOJIB30BATh CPEACTBAa MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOI0IEHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH,
THTHEHBI, pecypcocOepekeHus, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0€30ITacCHOCTH;

- BJIaJIeTh HaBbIKAMH PACTIO3HABAHMS U 3AIIUTHI
nHpopmanuu, THPOPMAIIMOHHOMN 0e30MacHOCTH
JIMYHOCTH;

AKCTIEpUMEHTAIIbHBIC 3a/1a4M 10 TeMaM "Metamibel" u "Hemeramiel") B
COOTBETCTBHUH C IPAaBUIIAMHU TEXHUKH 0€30MacHOCTH MPH 0OpaIeHUH C
BelIECTBaMH U JaOOPaTOPHBIM 000PYI0BaHUEM; NIPEACTABIATH PE3YyIbTaThl
XHUMHYECKOT0 SKCIIEPHUMEHTA B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALIUIO, ITOIY4aeMyIO U3
Pa3HbIX UCTOYHUKOB (CpeaCcTB MaccoBoi nH(popMaluu, cetb UHTepHeT u
ApyrHe);

- BIIaZICTh OCHOBHBIMU METOJaMH Hay4YHOTO MO3HAHUS BELIECTB U
XUMHUUYECKUX SIBJICHUN (HaOI0ieH1E, N3MEPEHHUE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh POBOJIUTH PACUYETHI 10 XMMUUECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHA ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA; UCIOIB30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl IPUHATUS PELICHUIN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM




OK 04.

D¢ dexTuBHO
B3aUMOJEUCTBO
BaTh U
pabortarth B
KOJUIEKTHBE U
KOMaHsie

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEIEIIEHHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCJIEIOBATENILCKOW, MPOEKTHON U COLIMATIbHOU
NEeSATEIbHOCTH;

OBnazneHue yHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUAMM:

0) COBMECTHAs e TCIIbHOCTB:

- IOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOH paboTHI;

- IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH,
OpPraHM30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 1O
€€ JIOCTUKEHUIO: COCTaBIIATH IUIaH ACHCTBUH,
pacnpenenarb pojau ¢ yie€TOM MHEHUN y4aCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATh U BBIIOJIHATH paboTy B
YCIIOBUSIX PEAIBHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYILIECTBIIATH NO3UTUBHOE CTPATETNYECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYyalUsIX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM
OBnaneHne yHUBEpCAIbHBIMU PErYISITUBHBIMU
JEUCTBUSAMMU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOIEH:

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTHUX JIOAEH
[P aHAJIN3€ Pe3y/IbTATOB JESITENbHOCTH;

- IPU3HABATh CBOE MIPaBO U MIPaBO APYTHUX JIIOAEH
Ha OIITNOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUD C
MTO3UIMH JIPYTOro YEJIOBEKa,

- YMETh IUIAHUPOBATh U BBIIOIHATh XUMUUYECKHH SKCIIEPUMEHT
(npeBpallieHUs1 OpraHMYECKUX BEIIECTB IIPU HarpPEBAaHUU, TIOJTyUEHHE
STUJICHA U U3y4EHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKIIMM Ha aJIbJAETHIbl,
KpaxMall, yKCyCHYIO KMCIIOTY; IeHaTypalys O€JIKOB IIPH HarpeBaHHH,
LIBETHBIE peaKIK OEJIKOB; MPOBOAUTH PEAKLIUU HOHHOTO OOMEHa,
OTIPEIeNIATh CPeAy BOAHBIX PACTBOPOB, KAUYECTBEHHBIC PEAKLIMHU Ha CyIb(at-,
KapOOHAT- U XJIOpUA-aHHOHBI, HA KATUOH aMMOHMSI; pelaTh
JKCIIEpUMEHTAJIbHBIE 3a1auu 110 TeMaM "Meramnsl" u "Hemetanns") B
COOTBETCTBHUHM C IPAaBUJIAMHU TEXHUKH 0€30M1aCHOCTH IPH 0OpaLeHUH C
BELIECTBAaMU U J1a0OPaTOPHBIM 000PYI0BaHUEM; IPEACTABIATH PE3YIbTaThI
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3anKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOpMyYIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

OK 07.
CoelicTBOBaTh
COXPAHEHHUIO

B o0macty 5K010rn4eckoro BOCIUTAHUS:
- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIBTYPHI,
ITOHUMAHHUE BIIUSHHS COLUAIBbHO-3)KOHOMUYECKUX

- c¢(hopMHUPOBATh MPEICTABICHHS: O XUMHUECKOM COCTaBIISAIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MUpPa, POJIM XUMUU B TIO3HAHUHU SIBJICHUI
IpUPOJIBI, B POPMUPOBAHUH MBIIUIEHUS M KYJIBTYPhl JUYHOCTH, €€




OKpYy>Karoleu
Cpenpl,
pecypcocoepex
SHHUIO,
MPUMEHSITh
3HAHUS 00
W3MEHEHUU
KJIUMaTa,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

IIPOLIECCOB HA COCTOSIHUE IPUPOIHON U
COLIMAJIBHOU CpeJibl, 0CO3HAHUE TI100aTbHOTO
XapakTepa 3KOJOTHYECKUX MPo0IIeM;

- IVITAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HAHUS LeNel
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX
BpEIl OKPYXaOUIEH Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSITHBIE
9KOJIOTUYECKUE MOCICACTBHUS IPEANPUHUMAECMBIX
JEHCTBUM, MPEAOTBPALLATh UX;

- pacuIupeHue OIbITa ACATEIHbHOCTH
9KOJIOTMYECKOW HaIlPaBJIECHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
KCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
NeSITeIbHOCTH,

(YHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAUMOM /17151 pelIeHUs] TPAKTUYECKUX
3a/1a4 U SKOJIOTMYECKU 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJie;

- YMETh COOJIIOIaTh MPaBHiIa SKOJIOTUYECKH eJIeCO00pa3HOro OBEJCHUS B
OBITY U TPYAOBOI1 I€ATEIHHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpY>Karollel NPUPOJHON CPEBI; YUUTHIBATH OIACHOCTH BO3CHCTBUS Ha
YKUBBIEC OpPraHU3MBbl ONPEJICTICHHBIX BEILIECTB, IOHUMAsl CMBICJI ITOKA3aTeNs
MpEeIEIbHON TIONMYCTUMOW KOHUEHTPALIMU




2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIUTILINHBI

«XUMUS»
2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl THCHUIINHBI o4
B T.U.

OcHoBHOe cojiep:KaHue 46
BT. 4.:

TEOpETHUECKOe 00yUueHue 20
IPAKTUYECKHUE 3aHSITUS 26
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE  cojep:KaHHMe  (coAep:KaHMe 5
MPUKJIAJTHOT0 MOYJIsA)

BT. Y..

TEOpeTUIeCcKoe o0yueHue 2
NPAaKTUYECKUE 3aHATHS 4
IIpome:xkyTouyHas arTecTanus (3a4yer) 2




2.2. TemaTn4eckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0LeM 12COB dopmMupyembie
pa3/iesioB U TeM JIaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb KOMIIETeHIIH
1 2 3 4

Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHoOe coepkaHue 4 OK 01
CrpoeHue aToMOB | TeopeTH4yeckoe 00yuenue 2
XUMIICCKUX CoBpeMeHHast MoJienb CTpoeHus aroMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHUI 3JIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpHrypaus aroma. Kimaccudukaiusi XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3J1eMEeHTBI).
fipupona BasieHTHBIE 5IE€KTPOHBL. BaleHTHOCTE. DIIEKTPOHHAS IIPUPO/Ia XMMUYECKON CBA3H. 2
XUMHHCCKOH DIEeKTPOOTPULIATEILHOCTD. BHIbI XuMU4ecKko CBsA3M (KOBaJCHTHAsI, MOHHAS, METAJITNYecKasl,
CBIASH BOJIOPOJIHAs) U CHOCOOKI €€ 00pa30BaHuUs

IIpakTnyeckune 3aHATHSA 2

Pemenne 3amaHuii Ha MCHOJB30BaHME XUMHUYECKONM CHMBOJMKM UM Ha3BaHUW COEJUHEHUN IO

HOMEHKJIATYpEe MEXIYHapOJHOIO COI03a TEOPETHMUECKONM M MPUKIAJAHON XMMUU M TPUBUAIBHBIX

HA3BaHWM ISl COCTABJICHUS XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCTUHEHHUH (OKCHAOB, CyIb(UIOB,

TUJPUAOB U T.I1.) U IPYTMX HEOPTAaHUYECKUX COEIMHEHUHN OTIENIbHBIX KJIACCOB. 2

[IpakTHueckue 3aaHusl HA YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U

MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKHX AJIEMEHTOB M HUX COEAMHEHHUH B COOTBETCTBUH C

nosio’keHneM Ileproanueckoil cucTeMsl.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Ilepuopndeckuil | [pakTHYecKHe 3aHATHS 2 OK 02
3aKOH 1 Tabmmua [Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. Menneneesa. u3znueckuii CMbICI
A-M. Menneneesa | rjepyonpaeckoro sakona .M. MeHeneesa. 3akOHOMEPHOCTH H3MEHEHHS CBOHCTB XHMIHECKHX

3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJI0KEHUEM

XUMHUYECKOro 3neMeHTa B [lepuonnueckoii cucreme. MupoBo33peHUECKOEe U HayYHOE 3HAUECHUE

Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKUX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX 3a)1aH1/11‘/’1 Ha XapaKTCpU3aluro XUMHUICCKUX
3JeMEHTOB «MeTa/IndecKue / HeMeTalJInueCKue CBOﬁCTBa, QJICKTPOOTPUHATCIIBHOCTD XUMHNYCCKUX
OJICMCHTOB B COOTBETCTBHUU C UX JSJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHUCM B HepHOHquCKOﬁ CHCTEMCE




xuMudeckux djementoB .M. MenaeneeBay

Paznen 2. Xumnueckue peakinuu 6
Tema 2.1. OcHoBHOeE coep:kaHue 4 OK 01
Turnsl TeopeTnueckoe odyuenue 2
XUMHUYICCKUX Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe
peakuui YpaBHEHMH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaKl1il ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUS.

YpaBHEHUs OKUCIIEHUS-BOCCTaHOBIIEHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2

CocraBieHre 1 ypaBHUBAHHE OKUCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIMIA METOAOM JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOM3BOJICTBEHHBIX IIpolieccax U

KHU3HENIESTEILHOCTH OPTraHU3MOB

IIpakTH4yeckue 3aHATUSA 2

KonnyectBeHHble oTHOLIEHUSI B XUMUU. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMHUU U PACYEThI 110

YpaBHEHHMSIM XUMHUYECKUX peakmuid. Moib Kak eIuHHIa KOJIWYecTBa BemecTBa. MoisipHas Macca.

3aKOHBI COXpaHEHUs Macchl W 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHUTENIbHAS 2

TUTOTHOCTH Ta30B. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEAKIU C MCIIOJIb30BAaHHEM MAacChl, 00beMa

(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 2 OK 01
ONeKTPONNTHYCCKA | TeopeTHueckoe 06ydeHHe 2 OK 04
T AACCOTHMANNA N | Teopyg 31eKTPONTMTHYECKOH AUCCOMMAIMN. VIOHBI. DNeKTPOIUTHI, HEdNEKTPOIUTHL. Peakiuu HOHHOTO
HOHHBIH OOMeH obmena. CocTaBlieHHE peakluii HOHHOrO OOMEHA IyTEM COCTAaBICHHUS MX TOJIHBIX M COKPALICHHBIX 2

MOHHBIX yYpaBHeHMH. KHCIIOTHO-OCHOBHBIE peaknnu. 3a/1aHusl Ha COCTaBJICHUE HOHHBIX PeaKIni
Pasnex 3. CTpoeHue 1 CBOHCTBA HEOPraHNYeCKUX BellecTB 12
Tema 3.1. OcHoBHOeE coep:xaHue 4 OK 01
Knaccudukanus, | Teopernueckoe oGyduenue 2




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus Heoprannueckux BemiecTs. [IpocTbie U croxHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUIPOKCUIBI, KUCIIOTHI, COJI). B3aumMocBsi3b
HEOpPraHUYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucrannuyeckue u amopduoie
BellleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, META/NIMYECKasi).
3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAIIMYECKON PEeIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJAa XMMUYECKOM CBSI3M U TUIIA KPUCTAIUTMYECKOMN PEIIETKH.
[TprunHbI MHOrOOOpa3us BEIIECTB

IlpakTH4yeckue 3aHATUSA

Homenknatypa HeopraHmueckux BEIIECTB: HA3BaHHUE BEIECTBA UCXO/IA U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHYECKOW (POPMYITBI UCXO/S M3 Ha3BAHUS BEIIECTBA MO MEXKIYHAPOTHOU
(MIOIMTAK) nnu TpuBHalIbHON HOMEHKIIATYDE.

Pemenne mpakTHYecKuX 3aJaHUNA MO0 KIaCCH(UKAIMU, HOMEHKIAType M XHMHYECKUM (Hopmyriam
HEOPraHMYECKUX BEUIECTB PA3IWYHBIX KJaccoB (yrapHblii Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas
W3BECTh, HETaIlleHast U3BECTh, MUTHEBAs COJIa U JPYTHUX): HA3bIBAaTh U COCTABIIATH (POPMYIIBI XUMHUUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuYecKoi nHpopMaIiu (CpeICTB MacCOBOM MH(popMaIuu, ceth MHTepHET U Ipyrue).
[Tonck napopMaImu Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

OK 02

Tema 3.2.
dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BCIIESCTB

OcHoBHOE CoACpKAHUEC

Teopernueckoe o0yuenune

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTayioB. CriocoObl TOJIydeHHs. 3HAaYeHUe
METAJJIOB M HEMETANIOB B IPHUPOJAE U KU3HEACATEIBbHOCTH 4YelOBEKa M opraHusmMoB. Kopposus
METAJIJIOB: BU/IbI KOPPO3HUH, CITOCOOBI 3aLIUTHI METAJIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HeMETaUIoB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa cOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B MIPUPO/IE

XUMHYeCcKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJsiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOJIOPOIHBIX COCTMHEHUH,
BBICIIIMX OKCHJIOB M TUAPOKCHUIIOB

IIpakTHYecKkue 3aHATHA

OK 01
OK 02




CocraBnenne ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ C y4aCTHEM IIPOCTBIX M CJIIOKHBIX HCOPraHUYCCKHX
BCIICCTB. MCTAJJIOB M HCMCTAJJIOB; OKCHAOB MCTAIJIOB, HCMCTAJLZIOB H aM(bOTepHBIX 9JICMCHTOB,
HCOpPraHNM4eCKUX KHCIIOT, OCHOBaHHUHN W aM(bOTepHBIX THAPOKCHUAOB;, HEOPraHUYCCKUX COJ'ICFI,

XapaKTEePU3YIOIINX X CBOMCTBA. 4

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJlaHUN Ha CBOMCTBA, COCTaB, IOJIyYCHHE H

0e30macHOe HCIOJIb30BaHME BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM

JESITEIIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentndurauns | Teoperndeckoe oGydeHue 2 OK 02
HCOPraHMHCCKUX | PerieHre 9KCIEPUMEHTAIBHBIX 337ad MO XUMHUYECKUM CBOMCTBaM METAUIOB M HEMETAJIOB, IO OK 04
BCIIECTB Pacro3HaBaHUIO U MOIYYEHHUIO COSAMHEHUI METAIJIOB U HEMETAILIIOB.

Wnentudukaniss HEOPraHWYECKUX BEIIECTB C HCIOJIB30BaHUEM WX (PU3HKO-XMMHUYECKHX CBOWCTB, 2

XapaKTepHBIX KAaueCTBEHHbIX peakiuil. KauecTBeHHbIe peakiuu Ha cyiabpaT-, KapOoHAT- U XJIOpUI-

AQHUOHBI, Ha KATUOH aMMOHMUSI
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellIeCTB 14
Tema 4.1. OcHoOBHOE co/lep:KaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe o0yqenue 2
CTPOCHHE 1 [losiBiIeHUE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckon xumuu. Mecrto u
HOMCHKJIaTypa 3Ha4YECHHE OPTAaHMYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK.
OpPraHMYECKHUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COCOUHEHMsS] aTOMOB B MOJIEKYJE COIVIACHO HMX BaJCHTHOCTH.
BEIIECTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSl OopraHudeckux coeauHeHuit A.M. Bbytieposa.

VYrinepoaHblii CKENET OpPraHWYeCKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTpPOEHHUsI MOJIeKyI. M30MepHst U H30MepBI.

[lonatue o ¢yHkuuoHaneHOW rpynme. Panukan. IlpuHnunsl kinaccuuUKauyd  OpraHUYECKHX

coequHeHnl. MexnyHapoiHas HOMEHKJIAaTypa W IPUHLOUIBl HOMEHKJIATYpbl OPraHUYeCcKUX

COCIMHECHUM.

IIpakTuyeckue 3aHATHSA 4

[TonsiTre 00 a30TcoEpKALINX COEAMHEHMSIX, OMOJIOTHYECKH aKTUBHBIX BelllecTBax (YyriieBojax, Kupax,

O0enkax M Jp.), BBICOKOMOJIEKYJISIDHBIX  COEIMHEHHMSX (MOHOMEp, TMOJHUMEpP, CTPYKTypHOE 4

3BeHO)HOMeHKIaTypa OpraHu4ecKuX COSIUHEHUN OTIEIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIICHHBIC
Y apOMATUYECKUE YTIIEBOAOPObI, CIIUPTHI, PEHONBI, abACTUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)




CocraBjcHHE TIOJMHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYyNT OpPraHMYECKHUX BEIIECTB OTIEIBHBIX
KJIACCOB, HCIIOJIb3Yys WX Ha3BaHUS IO CHUCTEMATHYECKOW W TPUBHAIBHOW HOMEHKIAType (ITHIIEH,
alleTWICH, TIIMIEpUH, (eHOd, (opMalbACTHI, YKCyCHAas KHCIOTa, TIUIMH). Pacdersl mpocreiieit
(hOpMyIIBI OPraHUYEeCKOM MOJICKYJIBI, ICXOJISI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPraHUYECKHUX
COeIMHEHUN

OcHoOBHOeE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

@OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COCAMHEHUH OTICNIBHBIX KIJIACCOB (0OCOOEHHOCTH
KJaccu(UKAMU M HOMEHKIJIATypbl BHYTPU KJacca; TIOMOJIOTHYECKUH paa U obmas ¢opmyna;
n30Mepus; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI TOTY4EHN):

— TpelieNbHbIE YIJIEBOAOPOAbI (AIKAHBI U IMKIIOAJIKaHbl). ['opeHne MeraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIJICHHOCTU U ObITY. CBOICTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAX0XKICHHUE
B IPUPOJIC U IPUMEHEHHUE AJTKAHOB;

— HenpejaesnbHbIC (QJKEHbl, AIKUHBI W aJKaJueHbl) M apoMaTUYecKue YyriaeBoAopoiabl. l'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHH /ISl CBAPKU M PE3KU METAJIOB

— KUCIIOPOJCOJIEPIKALINE COSTMHEHNUS (CIIUPThI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI, albJIETUIbI
Y KETOHBI, )KUPBI, YrieBobl). [IpakTnyeckoe mpuMeHeHne STUIICHTIINKOIIS, TIINIeprHa, (heHoma.
[Tpumenenue ¢popmanpaeruia, aneTaibIeruia, yKCyCHOM KUCI0Thl. MbuIa Kak COJIHM BBICIIUX
KapOOHOBBIX KUCIIOT. MOIoIIHe CBOWCTBA MblIa

HpaKaneCKne 3aHATHUSA

— a30TcojiepKalle COEAMHEHUs (aMUHBI M aMHHOKHUCIOTHI, Oeyiku). BbICOKOMOeKyIsipHbIe
COEMHEHMS (CUHTETUYECKHE U OMOJOTMYeCKH-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[TonmmMepu3anus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckass cCBsI3b MEXJy KJaccaMd OpraHM4eckux coequHeHuil CBolcTBa OpPraHUYECKUX
COCMHEHUI OTACIBHBIX KJIAcCOB (TpPUBHAJIbHAs1 W MEXKIYyHAPOIHAs HOMEHKIATYpa, XMMHUYECKHE
CBOMCTBA, CIOCOOBI TMONY4YEHMsI): MpeAesbHble (aIKaHbl U LMKJIOAJIKAaHbl), HENpeAeNbHbIE (ATKEHBI,
QJIKMHBI U QJIKaJIUCHBI) U apOMAaTUYECKHE YTJIEBOAOPO/bI, COUPTHI U (EHOINbI, KAPOOHOBBIE KUCIOTHI U
3¢upbl, anbIeTuabl U KETOHbI, aMUHBl 1 AMUHOKHUCIIOTHI, BEBICOKOMOJIEKYJISIPHBIE COETUHEHUS. 3a1aHus
Ha COCTaBJICHUE YPAaBHEHUI XUMHYECKUX PEAKLUN C y4aCTHEM OpraHMYECKHX BELIECTB HAa OCHOBAHWMH
UX COCTaBa M CTPOEHUS

OK 01
OK 02
OK 04

Tema 4.3.
WNnentudukanus

OcHoBHOE coaepxaHue

Teopernueckoe o0yuenune

OK 01
OK 02




OPraHUYECKHUX buooprannueckue coenunenusi. llpumenenue u Ouosiornuyeckas poib yriaeBogoB. OKuUCIeHHE OK 04
BELIECTB, UX yIJIEBOJOB — HCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT.
3HA4YCHUE U IIpeBpamenust OenkoB NumM B opraHu3Mme. buonornueckue ¢yHkuuu OenkoB. buonornueckue
[IPUMEHECHUE B ¢byHKIMHU XKUPOB. PoJb OpraHnvyeckoil XuMHUH B peIeHUH po0IeM MUILEBO Oe301MacHOCTH
OBITOBOM 1 Ponp opranuueckoif XUMHMM B pPELICHUHM MPOOJIEM SHEPreTUYecKod Oe30MacHOCTH, B Pa3BUTHUU
IIPOU3BOJICTBEHHON | MEIULIMHBI, CO3/IJaHUN HOBBIX MaTE€PHUAJIOB, HOBBIX UCTOYHUKOB SHEPTUH (AIbTEPHATUBHBIE NCTOUHUKU
JESATEIIBHOCTH sHeprun). OnacHOCTb BO3JEHCTBHA Ha KMBBIE OPIaHU3Mbl OPraHMYECKUX BELIECTB OTAEIBHBIX
YyeJioBeKa KJIacCOB (YTJII€BOAOPOMABI, CHUPTHI, (PEHOINBI, XJIOPOPTaHUYECKHE TMPOU3BOIHBIC, AIBJICTUABI U Ap.),
CMBICJI ITOKA3aTels IPEAENIbHO JOIYCTUMOM KOHLIEHTPALMH
Pazneua 5. Kunernueckue u TepMoANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKkuui
Tema 5.1. OcHoOBHOe coiep:KaHue OK 01
Cxopocts Teopernyeckoe ofy4enne OK 02
XUMITICCKUX CKOpOCTb peakiMM, €€ 3aBUCHUMOCTb OT Pa3IMuYHbIX (AKTOPOB: MPUPOIBI PEArMpYIOLINX BEIIECTB,
peaKiy. KOHILEHTPALlMl pearupymooliux BELIECTB, TEMIEpaTypbl U IUIOMIAJM PEAKIMOHHON IOBEPXHOCTH.
XHMHIECKOS TemnnoBblie 3 HEKTh XMMUYECKUX peakii. DK30- U SHAOTEPMHUUECKUE PEAKIIUH.
PaBHOBCCHE OGpaTUMOCTh peakuuii. XHMHYECKOE PaBHOBECHE M €ro CMELIEHHE II0J JEHCTBHEM pPa3IMYHBIX
(akTOpOB (KOHIEHTpAlMsl peareHTOB UM IMPOJYKTOB peakiiH, 1aBJIeHue, TeMIIepaTypa) A CO3/1aHus
ONTHMAJIbHBIX YCIOBUN MPOTEKaHUsl XUMHUYecKUX npoueccoB. [Ipunnun Jle-Illatense
IIpakTnyeckne 3aHATHA OK 01
Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUAIOUIMX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHUYECKON peakiuu, B T.4U. C MO3UIHUNA 3KOJOTUYECKH 11€J1eCO00pa3HOro MOBEACHUS B ObITY
U TPYZOBOM IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/10POBbs U OKPYXKAIOIIEH IPUPOIHOMN CPEbI.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s
HaXOXXJCHHUS HalpaBJIeHUs] CMEIIEHHs pPAaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (akTOpoB,
BJIUSIIOIUX HA CMEIIEHNEe XUMUYECKOTr0 paBHOBECHS
Paspean 6. PacrBopsI
Tema 6.1. OcHoBHOe coepkaHue OK 01
Tonstre o IMpakTuyecKue 3aHsITUS OK 02
pacTBOpax OK 07

PactBopenne kak Qusuko-xumuueckuii mpormecc. PactBopel. CrocoObl TMPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs 10ns pacTBOpeHHOro BemiecTBa. (CMBICH TOKazarens MpeaeiabHO
JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMYECKOil 0€30MacHOCTH.




[IpaBmia 5KOJOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYXKAIOLIECH NPUPOJHOU CPEABI; ONACHOCTh BO3JICUCTBUS HA YKUBBIC
OpraHu3Mbl ONPENEICHHBIX BellecTB. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JlaHUN Ha
PacTBOPBI, UCTIOIB3YyEMbIC B OBITOBOW U IPOU3BOACTBEHHOH JICATEIHLHOCTH YEIOBEKA

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Pazpen 7.

XuMus B ObITY H IPOU3BOICTBEHHOM J1eSITeJIbHOCTH YeJI0OBEKA

Tema 7.1.

XuMmus B ObITY U
MIPOU3BOACTBEHHOMN
eI TEIbHOCTH
YyeJioBeKa

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Hogetimme nocTukeHNs: XMMAYECKON HAYKH U XUMUYECKON TeXHOJoruu. Poias xuMuu B obecrieueHnu
AKOJIOTUYECKOM, YHEPreTUYECKON 1 MUIIEBON 0€30MaCHOCTH, Pa3BUTUH MEeIUIIMHBIL. [IpaBuia moucka u
aHaJIM3a XWUMHYECKOH WH(OpMamuu U3 pa3IMIHBIX HCTOYHUKOB (HaydyHas ¥ y4eOHO-HAYyJIHAsS
JTUTepaTypa, CpeAcTBa MaccoBoil nHGopmanuu, cetb IHTepHeT)

IlpakTH4yeckue 3aHATUSA

[lonck u aHanu3 KeicoB O MPUMEHEHWHM XMMHUYECKUX BELIECTB U TEXHOJIOTMH € ydeToM Oyayiei
npopecCUOHAbHON ~ JEATEJIbBHOCTH IO  TeMaM:  BaKHEHIIME  CTPOMTENbHbIE  MaTepHallbl,
KOHCTPYKILIMOHHBIE MaTepUajbl, KpPAaCKH, CTEKIO, KEpaMHMKa, MaTepHalbl I DJJICKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHMKUA DJHEPIrUU, OPraHUYECKUE U MUHEpaJbHBIC
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBASI XUMHMSL.

3anra: [IpencraBiaeHne pe3ynbTaToB pelieHns KeiHcoB B opMe MUHU-I0KJIaJia C pe3eHTaluen

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTANMA MO AUCHHUILIMHE (324€T)

Bcero

54




3. YCJIOBUS PEAJIM3AIIAN OBIIEOBPA3OBATEJIBHON JUCHUIJIAHBI
3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus o6meo0pa3oBaTenbHON AUCIUILTMHBI TpeOyeT Hau4us yueOHOro KaOMHEeTa XUMUH.
O6opynoBanue y4eOHOTO KaOUHeTa:

- 10Ca/I04YHbIE MECTA IO KOJIUYECTBY 00YUaOLINXCS;

- paboyee MecTO MpernoJaBaTes;

- KOMIUIEKT Y4€0HO — METOAMYECKON TOKYMEHTAIINH;

- KOMILJIEKT y4eOHO — HATJISHBIX TOCOOUIA;

- CTEHJIBI CO CMEHHBIM HMH(OPMAIIOHHBIM MaTEpHAIIOM;

- CTEHJIbl CO CIPAaBOYHBIM MAaTEpPHAIIOM;

- KOMIUIEKT Y4€OHHMKOB.

Texnudeckue cpencTBa 0OyueHHUS:

- KOMITBIOTEP C JIMIIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIedYeHHEeM, NMEIOINM BbIXOX B MHTepHeT;
- MyJAbTUMENNA IIPOEKTOD;

- IPUHTED;

- IporpaMMHOe oOecrieueHre OO0IIero U MpoQecCHOHATBHOTO Ha3HAYEHUSI.

3.2. UndopmanuonHoe odecrneyenne o0ydeHust
Jnis peanusanuu mporpammbl OMOJIMOTEYHBIH (DOHI 00pa3oBaTENBbHONW OpraHU3allMd HUMEET

rneyaTHble W/UId QJICKTPOHHBIC O6p330BaTeJIBHBIC n HHQ)OpMaHI/IOHHBIe peCypChl, pCKOMCHAOBAHHBIC
I UCITOJIB30BAHUSA B 06paSOB8.TeJ'IBHOM mpouecce, HE CTApUIC IIATHU JICT C MOMCHTA U3IaHU .

Ilepeuenn yueOHbIX U3naHuil, IHTEpHET-pECypCcOB, JOMOIHUTEIBHON JIUTEPATYPbI
OcCHOBHBIC HCTOYHUKHU:

lNabpuensu O.C. Xumus. 11 knacc. ba3oBbiit ypoBeHb: Y4EOHUK M.: JIpoda, 2018
INabpuensu O.C. Xumus. 10 knacc. ba3zoBbiil ypoBeHb: yueOHHUK M.: lpoda, 2019

Epemun B.B. Xumusi: yrioy6nenssiii yposenb: 11 kiacc: yueonuk — M.: JIpoda, 2020
I'abpuensu O.C., JIpicoBa I'.I'. Xumus B Tectax, 3a/1a4ax 1 yrpakHEHHUIX M.: [Ipoda, 2014
(momymieHo k ucnoiap3oBanuio Ha 3aceqanuu [11K)

el N =

JlonosiHUTe/ILHbIE HCTOYHUKHU:
I'abpuensu O.C. Xumus B Tecrax, 3aja4ax u ynpaxksenusx, M.: UL «Axkanemus», 2014
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHS OBIIIEOBPA3OBATEJBLHON

JUCHUIIJINHBI
Ne | OK/IK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus Trmut OIIeHO‘lH:) X
MeponpusTHii
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBBI Popmymposars
0a3oBble NIOHATHUS U
CTPOeHMS BellecTBa
3aKOHBI XMMHMU
1.1 [ OK 01 CtpoeHne aToMOB CocraBnsatb xumudeckue |1. Tect «CTpoeHne aToMOB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHUI B |XMMUYECKUX JIEMEHTOB U
U IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTEMEHbIO OKUCIICHUS 2. 3aiaym Ha COCTaBIICHUE
XUMHYECKUX DJIEMEHTOB, |XHMHYECKUX POPMYI
MCXO/1S U3 BAJCHTHOCTU U |IBYXaTOMHBIX COEIUHEHUN
AIIEKTPOOTPULIATEIBHOCTHU |(OKCHUIOB, CYJIb(PUI0B, THAPUIOB
U T.1L.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
CO03a TEOPETUUYECKOM U
MPUKJIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM TSI
COCTABJICHHS] XUMHUYECKUX
(hopMyIT IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 | OKO01 |Ilepmoauueckuii 3aK0oH u|XapaKkTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 tabmuma J[.1. XHUMHYECKHE AJIEMEHTHI B |HEMETAJINYECKHIE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHFHOCTD U

MOJIO)KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMUYECKHUX JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX d1eMeHTOB J[. 1.
MeHneneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
U3MEHEHUEM CBOMCTB
XUMHYECKUX JIEMEHTOB U UX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUATHI

COCIUHCHHI B COOTBETCTBUHU C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. I[IpakTrKO-OpHUEHTHPOBAHHBIC
TEOPETUYECKUE 3aaHus Ha
XapaKTEepPU3aLUI0 XUMUUECKUX
3JIEMEHTOB: «MeTamnyeckue /
HeMeTaJlJINYeCK1e CBOMCTBA,
3JEKTPOOTPULIATEIIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX IJICMEHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
IIEPUOINYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.1. MenneneeBa»

Pa3gea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakumnid

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMeIleHHS,
OKHCJIUTEIIFHO-
BOCCTaHOBUTEIIbHBIE
peakuun

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COSJMHEHMSI, 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
WCITIOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYacCTBYIOIIUX B
PEaKIuu BEIIECTB; PacCU&ThI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MIPOJYKTOB PEaKIuHy,
€CJIM OJTHO W3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIINI U MOHHBIN
oOMeH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuU
HMOHHOTO OOMeHa ¢
y4acTHeM
HEOPraHMYECKUX BEIIECTB

1. 3amaHus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTHEeM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KUCJIOTHOCTH CPEBI




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
3 Pa3nea 3. Crpoenune n |HMccaenoBath cTpoeHue U
CBOliCTBa CBONCTBa
HEOPraHu4ecKux HEOpraHH4ecKUuX
BellecTB BellecTB
3.1 | OK01 |Knaccudukanms, KnaccudumupoBars 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYeCcKue Ha3BaHHUE HEOPTaHUYECKUX
CTpOCHHE BEIIECTBA B COOTBETCTBUHU |BEIIECTB UCXOJS U3 UX
HEOPraHUYeCKUX C UX CTPOEHUEM XUMHYECKON (OPMYITBI UITH
BEILIECTB COCTaBJICHHE XUMHYECKOU
(hopMyIIBI HCXOIS U3 HA3BAHUS
BEILECTBA I10 MEXAYHAPOAHOU
WA TPUBUATBHOU
HOMEHKJIAType».
2. 3aaun Ha pacyeT MacCOBOM
710JI1 (MacChl) XUMHYECKOTO
3JIeMEHTa (COeAMHEHNUS) B
MoJIeKyJie (cMech).
3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalLlMU, HOMEHKJIAType U
XUMHYECKUM (hopmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAIUTMYECKON
pELIeTKH
3.2 | OK 01 DUBNKO-XUMHUUECKHUE YcranaBiuBaTh 1. Tect «Ocobennoctu
OK 02 CBOICTBa 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKCHUJOB,
HEOPTaHUYECKUX XUMHUYECKHUX CBOMCTB KHUCJIOT, OCHOBaHUH, aM(pOTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |THIPOKCHIOB U COJIECI».

OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAK)KE THUIIA
KPUCTAJUIMYECKOU
pelIeTKn

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX pPEaKINu
C y4acCTHEM MIPOCTHIX M CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUSI.




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOICTBa U MOJTyuYeHHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentuduxarnus Uccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHmyeckux KaueCTBEHHbBIC PEaKIMK  |3aJaHUs M0 COCTABICHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C yHaCTHUEM
HEOpPraHMYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTU(PUKAIIH.
4 Pa3nea 4. Crpoenue n |HMcciaenoBath cTpoeHue H
cBOIicTBa CBOICTBA OPraHMYECKHX
OpPraHu4ecKux BeLIECTB
BeIeCTB
4.1 | OK 01 Knaccudukanms, Knaccudumuposars 1. 3agaHus Ha cOCTaBIEHUE
CTpOCHHE U OpraHMYeCKHe BEUIeCTBa B |HA3BAHUN OPTraHHMYECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEUHEHUH 10 TPUBUATILHON WIIH
OpPraHUYECKUX BEIIECTB |CTPOCHHEM MEXTyHApOIHOM
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIECHUE
HOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (OpMYII
OpraHMYECKUX BEILECTB
OTJIENIBHBIX KJIACCOB.
3. 3amauM Ha onpeaeneHue
npocreiiieit GpopmMyIbl
OpPTraHUYECKOM MOJIEKYJIbI, UCXOJIs
13 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHNYECKUX | Y CTAHABINBATh 1. 3amaHus Ha COCTaBIICHHE
OK 02 |coegunenuii 3aBHUCUMOCTh (PU3UKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMHYECKHX CBOWCTB C y4aCTHEM OPTraHUYECKHUX

OpTraHN4YC€CKUX BECIICCTB OT
CTPOCHHUA MOJICKYJI

BEIIIECTB Ha OCHOBAHUM UX
COCTaBa M CTPOCHHS.

2. 3agaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEaAKIUH,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TCHESTHYCCKOM CBSI3U
OPraHNYE€CKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHEIe 33241 1O




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusITHii
YPaBHEHUSIM PEAKLHN C yHaCTUEM
OpPraHUYECKUX BELIECTB.
4.3 | OK01 Nnentuduxarnus Uccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHnueckux BELIECTB, |KAUECTBEHHbIE PEAKIIMU  |33aJJaHUs IO COCTaBJICHUIO
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPUMEHEHHE B OBITOBOM |COCAMHEHUI OT/IENbHBIX |OpPraHMYECKHX BEIECTB, B T.U.
U IPOU3BOJICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESITEIbHOCTH YEJIOBEKA UACHTU(DUKAIH B OBITY U
IPOMBIIIIJIEHHOCTH.
5 Pazpeu S. Xapakrepu3oBatb
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakuui
XUMHYECKHX pPeakuui
5.1 | OK 01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMSHHUE KOHIICHTpAIlMM |T€OpETUYECKHUE 3aaHus Ha
paBHOBeCHE pearupyomux BeecTB U |aHaau3 PakTOpOB, BIUAIOLIMX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHNE CKOPOCTH XUMUYECKOM
XMMHUYECKHUX peaKkIuil peakuuu. [IpakTuko-
XapakTepu3oBarb OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHIEHTpauuu Bemects, |lllaTenbe 11g HaxoXACHUS
peaxkiuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEpaTypbl Ha paBHOBECHS] XUMUYECKON peaKkIuu
CMEIlEHHE XUMUYECKOTO |M aHau3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nea 6. PacTBopbl  |pacTBOPBI € 3aJaHHBIMH
XapaKTepPUCTHKAMU
6.1 | OKO01 |I[lonsaTue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha MIPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CHCTEMBI,
UCTOJb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOM JEATEIBHOCTH
YeJoBeKa




THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHii
Il | IlpodeccuoHaNbHO-OPUEHTHPOBAHHOE CO/IEPKAHME
7 Pazpea 7. OuenuBarp nocJjeAcTBHA |3amuTa Kelica (¢ yueTom
Xumus B ObITY U ObITOBOI U Oyayuei npogeccuoHaJIbHOM
NPOU3BOACTBEHHOM MPOU3BOJACTBEHHOMI JIesITeJIbHOCTH)
AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJI0BeKa (R (1% 7000%071
IKO0JIOTHYECKOM
0e3onacHocTH
OK 01 |(Xumwus B ObITY U OuenuBats nocnencteus | Ketic (¢ yaerom Oymymieit
OK 02 |npou3BOACTBEHHOMN OBITOBOM U npogeccuoHaTbHON
OK 04 |nmedarenbHOCTH YelIOBEKa |MPOU3BOJICTBEHHOU JeSATETbHOCTH)
OK 07 JIeATETLHOCTH YesioBeka ¢ | Bo3Mo)kHBIE TEMBI KEHCOB:

HO3UIIMHA DKOJIOTHYECKOH
0€e30IacHOCTH

1. IToTeruienne KauMara u
BBICBO60)KI[€HI/IG ra3oBbIX
TuaparTroB CO AHA OKCaHa.

2. bBynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.

3. HoBble maTepuaibl ajis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TPEIapaToB




