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1. OBIIAS XAPAKTEPUCTHKA PABOYEM ITIPOT PAMMBIOBIIIEOEPA3OBATEJIBHON
JAUCHUIIVIMHBI OVYIL07 « XUMMSA»

1.1. MecTo AucHMILVINHBI B CTPYKTYpPe OCHOBHOHW NpodeccnoHaIbHOI 00pa3oBaTeIbHOM
NPOrpaMMblI

OOmeoOpa3zoBaTenbHas AUCUUIUIMHA «XUMHUS» H3y4aeTcss Ha 0a30BOM YpOBHE B
00m1e00pa3oBaTeIbHOM IHKIIE y4E€OHOTrO IIaHa OCHOBHOW Mpo(ecCHOHAIBHOW 00pa3oBaTeIbHOU
POrpaMMbl YKPYIHEHHBIX TPYII CIIEIUAIBHOCTH:

38.02.03 OnepaunoHHasi 1eITeJIbHOCTH B JIOTHCTHKE

TpynoeMKoCTh AUCHUIUTMHBI «XUMUsD» Ha 0a30BOM YpOBHE COCTABIISIET 52 yaca, U3 KOTOPBIX 42
gyaca — 0a30BbIii MOaynb (4 pa3nena) u 6 wacoB — npuxiagaoi Moaynb (Il pazmen), BKIrOUaronmii
MPAKTUKO-OPHUEHTHPOBAHHOE COJIEpyKaHNE KOHKPETHOH MpodeccHu Wit CrennatbHOCTH.

[IpuknanHoit MOynb BKIIOYAET OJUH pa3zaei. Paznen 5 «Xumus B ObITY U IPOU3BOJCTBEHHOM
JEATETBbHOCTH YeJIOBEKa» peaTM3yeTcsl sl CIEMUATbHOCTH Ha MaTephalie KEeHCOB, CBA3aHHBIX C
9KOJIOTUYECKOW O€30MacHOCThI0O U OIEHKOW TOCHIENCTBUM OBITOBOM H MPOU3BOJCTBEHHOMU
JESITEIbHOCTH, 110 OTpAcisM OyayIiel npopecCuoOHaNbHON JAESITEIbHOCTH 00yJaoIUXCS.

Ilepuon oOy4eHHsT ¥ pacmpejieleHne 10 CEeMeCTpaM OIpeneNseT  oOpa3oBaTelbHas
OpraHu3aIusl CaMOCTOSTENBHO, C YI€TOM JIOTUKHA (POPMUPOBAHUS NPEIMETHBIX PE3YJIbTATOB, OOIINX
U Tpo(ecCHOHANBHBIX KOMITETCHIINH, MEXKIIPEIMETHBIX CBS3€d C JAPYTMMH JIUCHUTUTHHAMUA
00111€00pa30BaTENIHLHOTO U 00MIETTPO(HEeCCHOHATHHOTO ITUKIIOB YI€OHOTO TUTaHA.

1.2. lleau u nJjIaHUpyeMble Pe3yJabTaThl 0CBOEHHS U CHUIIUHBI

1.2.1. Ileqtu ¥ 33124 AUCHUILIMHBI

DOopMHUPOBAHHE y CTYICHTOB MPEACTABICHUS O XUMHUYECKOW COCTABJISIIOLIECH €CTECTBEHHO-
Hay4YHOM KapTUHBl MHUpPAa KaK OCHOBbI NPHHATUS PELICHUN B >KM3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYaLlUsIX, OTBETCTBEHHOT'O MIOBE/ICHUS B IPHUPOIHON Cpejie.

3agauM AMCHUILINHBI:

1) cdopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH IPOTEKAaHMS XUMUYECKHX IPOIECCOB H
ABJICHUM B OKpyXarolled cpeae, LEJOCTHOW HaydHOM KapTHUHBI MMpa, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABJIATH (HOPMYJBI HEOPraHMYECKHMX W OPraHUYeCKUX BELIECTB,
YPaBHEHUS XUMHUYECKUX pEaKUud, OOBACHATh MX CMBICI, WHTEPHOPETHUPOBATh PE3yJIbTAThI
XUMUYECKHUX 3KCIIEPUMEHTOB,

3) chopMupOBaTh HABBIKM IIPOBEACHUS IPOCTEHIIMX XHMHUYECKUX OKCICPHMEHTAIBHBIX
HCCIIeIOBaHUI ¢ COOJIIOJICHHEM IpaBUil OE30I1aCHOT0 OOpalleHHs C BEIEeCTBAMU U Ja0OpaTOPHBIM
00opyZI0BaHuEM;

4) pa3BUTh YMEHHs HCIIOJIB30BaTh HH(POPMALUIO XMMHYECKOTO XapakTepa W3 Pa3IH4YHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHsI IPOTHO3UPOBATH MOCICICTBHS CBOCH JEITEIBHOCTH U XUMHYCCKHX
IPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHIKCHHI XMMHUYECKOW HAyKH M TEXHOJIOTHH
JUISL Pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHON cdep.



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHs 0011e00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe ®I'OC

COO

Ko n Iianupyembie pe3yabTaThbl 0CBOCHHS JHCHUNIHHBI
HAHMEHOBAHM

e

¢bopmupyembix Oowmme JAucuunjanHapHbie
KOMIIEeTeHIM i
OK 01. B yacTu TPpyA0BOI0 BOCIIUTAHMSA: - IIP2:BnameTh cHCTEMON XUMHUYECKHUX 3HAHUW, KOTOpas BKJIHOYAET:
Bei6upare - TOTOBHOCTH K TpPYyAy, OCO3HAaHHME IIEHHOCTH | OCHOBOIOJIATAOIINE MOHATHS (XMMHUYCCKUI 3JIEMEHT, aTOM, JJICKTPOHHAsI
CI0CO0R! MAacTepCTBA, TPYAOTIOOHUE; o6onouka atoma, s-, p-, 0-3IeKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa,
PCIICHUA 33/1a9 | . 1oTOBHOCTP K  AKTUBHOM  JEATENBHOCTH | BAJIEHTHOCTH, JJIEKTPOOTPHIATEILHOCTD, CTENEHb OKHUCIIEHUs, XUMHYECKas
Hpo?eCCHOHaﬂ TEXHOJIOTHYECKOM U COIMAIBHOMN HANPABIEHHOCTH, | CBA3b, MOJb, MOJISPHAs Macca, MOJSPHBIA 0ObEM, YIIIEPOJIHBIA CKEJET,
HHON CIIOCOOHOCTh  MHHMIMUPOBATh, IUIAHMPOBATHL | | QYHKIIMOHANBHAS TPYIINA, PAIUKal, H30MEPHs, H30MEPHI, TOMOJOTHICCKHIA
ACATCILHOCTH | camMOCTOSATENBHO BHIMOIHATH TAKYIO ACITEIBHOCTD; | PSA, TOMOJIOTH, YIJICBOIOPO/IbI, KUCIOPOI- M a30TCOACPKAIINE COCTHHEHNU,
HPUMCHHUTCIIBH | HHTEpEC K pa3IMYHBIM chepam | OMOIOTUYECKA aKTHBHBIC BemiecTBa (YIIEBOIBI, KUPBI, OCIKH), MOHOMED,
0 K PasiIiIHbIM | 1o deccHnoHaIbHOM IEATEILHOCTH, IIOJIMMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCAVHEHHS,
KOHTEKCTaM OBjajeHne  YHHUBEPCAJALHBIMH  Y4eOHBIMH | KDHCTAUINYECKAs. PELICTKA, THIBl XHMHYCCKHX DPEakuuil (OKHCIUTENBHO-

MO3HABATEJbHBLIMHY A€ CTBUSIMM:

a) 0a30BbIe JIOTHYECKHeE JTeHCTBUA.

- CaMOCTOSTEILHO (hopmynupoBaTh n
aKTyaJIM3UpOBaTh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBIM NpPU3HAK WU
OCHOBaHHUS MJI1 CpaBHEHHMS, Kiaccupukanuu u
000011IeHN;

- ONpeAeNsATh IeNH JACSITCIbHOCTH,
rapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS;
- BBISBIISATh 3aKOHOMEPHOCTU W NPOTHUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBbI B  JCSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLIEHUBATh PUCKHU MOCIIEICTBUM IEATEIbHOCTH;

3aJaBaTb

BOCCTaHOBUTEJbHBIC, IK30-1 SHJOTEPMHUUECKHE, PEaKIMi MOHHOTO OOMEeHa),
pacTBOp, AEKTPOJIUTHI, HEINEKTPOIUTHI, IEKTPOIUTHYECKAs JUCCOIHALINS,
OKHUCJIMTEIb, BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKOM PEaKuu, XMMHUUECKOe
paBHOBECHE), TEOPUM U 3aKOHBI (TEOpHUs] XMMHYECKOTO CTPOCHHS
oprannueckux BemiectB A.M. bByrtnepoBa, Teopusi 3IEKTPOIUTHYECKON
Jccolranuu, nepuoandeckuii 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUH, (HAKTOIOTHYECKUE
CBEJICHMSI O CBOMCTBAaX, COCTaBe, MOJTYYEHUU U O€30MaCHOM HCIHOJIB30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OpPraHUYeCKUX BEIIeCTB B ObITY U
MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- I1P3:ymeTh BBISBIATH XapakTepHbIE MPU3HAKH U B3aHMMOCBSI3b U3YYEHHBIX
MOHSITHHA, TPUMEHSITh COOTBETCTBYIOIINE MOHSATHUS MPU ONIHCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB U UX IPEBpalllCHU;
BBISIBIISITh ~ B3aUMOCBSI3b  XMMHUYECKMX  3HAHUW C  TOHATHSAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




- pa3BUBATh KPEATUBHOE MBIILICHUE MIPH PEIICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIeN0BATEIbCKUE TeHCTBUA:

- BIIQJICTh HAaBBIKAMH Y4EOHO-UCCIICOBATEIHLCKOM
" MIPOEKTHOM NS TCIILHOCTH, HaBBIKAMH
paspenieHus npoouaem;

- BBIABIIAT TPHYUHHO-CJICIICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 33]ady, BBIIIBUTATh THIIOTE3Y €€
pelIeHuUs, HaXOJIUTh apTyMEHTBI JUTS
JIOKAa3aTeIbCTBA CBOUX YTBEPXKICHUU, 3aJ1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHHUS;

- QHAJIM3MPOBATH IOJIYYCHHBIC B XOJE PpCIICHHS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKU OIICHUBATH WX
JOCTOBEPHOCTh, IPOTHO3MPOBATH W3MCHCHHE B
HOBBIX YCJIIOBHSIX;

- YMETh MEPEHOCHUTH 3HAHMS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

- yYMeTb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABUTATh  HOBBIC  HJICH,
OPHUTMHAJILHBIC TIOJIX0/IbI U PEIICHUS;
- CMIOCOOHOCTh WX HCIIOJb30BAaHUS B
MMO3HABATEILHOW U COIIMAIBHON TTPAKTUKE

npeaiaratb

- IIP4:ymerp uCHoONB30BaTh HAUMEHOBAHUS XUMHYECKUX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUYECKOM W NPUKIAJHOM XUMUU H
TPUBHUAJIbHBIE HA3BaHUsI BAXKHEUIIIUX BEIIECTB (ITUJICH, alleTUJICH, TJIULIEPHUH,
denon, Qopmanmpierus, YKCyCHas KHCJIOTa, TJIMIIMH, YTrapHbIA Tas,
YIJIEKUCIIBIN a3, AMMUAK, ranieHas U3BECTb, HEralleHas U3BECTb, TUThEBAs
cola U JPYrux), COCTABJATH (OPMYJIBI HEOPraHUYECKUX M OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XHWMHUYECKHX pEaKIUh, OOBSICHATH HUX CMBICIH;
MOITBEPKIATh XapaKTepHbIE XUMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU U 3aMUCSIMU YPABHEHUN XUMHYECKUX
pEeaKIHii;

- IIP5:ymeTp ycTaHaBIMBaTh NMPHUHAUIEKHOCTh U3YYEHHBIX HEOPTAHUYECKUX
MOPraHnYeCKUX BEIIECTB K OMPEICIICHHBIM KJIacCaM M IpynnaM COeIUHEHUH,
XapakTepu30BaTh MX COCTAaB M BAaXHEWIIME CBOMCTBA; OMNPEAENATh BHUIIbI
XUMHUYECKUX CBsI3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOIHAS),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUECKHE
peakuuu;

- IIpl:chopmupoBaTh TpEACTABICHUS: O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SIBICHUHN
OpUpobl, B (QOPMHUPOBAHUU MBIIUICHUS U KYyJIbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOW TPAMOTHOCTH, HEOOXOUMOM Uil PelleHUs] MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHON Cpelie;

- [IP7:ymeTh NpOBOIUTH pacyeTbl MO XUMHYECKUM (opMmyliaM U
YPaBHEHHUSAM XUMHYECKUX PEAKIUN C UCHOJIb30BaHHEM (PUINUYECKUX
BEJIMYUH, XapaKTEPU3YIOIIHNX BELIECTBA C KOJIUYECTBEHHOM CTOPOHBI: MAacChl,
o0bemMa (HopMalbHbBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEUIECTBA; UCIOJIB30BAThH
CHUCTEMHbIE XUMUYECKHE 3HAHMS JUIsl NPUHATUSA PELICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea
MOMCKa,

B o0s1acTH HEHHOCTH HAYYHOT'O MIO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33pEHMUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOILIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JUAJIOTE KYIbTYD,

-[IP8: ymerp mIaHUPOBAaTH M BBHINOJHATH XUMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHnsT OpPraHMYeCKUX BEUIECTB MPU HArpeBaHWM, IOJIyYEHHE
STWIEHA U W3YyYEHUE €r0 CBOMICTB, KAYECTBEHHBIC pPEaKLMU Ha albJCTHU[BI,
Kpaxmall, YKCYCHYIO KHCJIOTy; JeHaTypauus OEIKOB IpH HarpeBaHWH,
[[BETHBIE PEAKIUU OEJIKOB; MPOBOJAUTH PEAKIIMU HOHHOTO OOMEHa,




aHanM3a u
MHTEPIpETaNN
uHpOpMAIUU U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccuonan
BHOM
JEeSATEIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MeCTa B
MOJIMKYJbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOW M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJICTBAa B3aUMOJECHCTBUS MEKITY
JIIOJIbMU Y TO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAyYHOW JAESATEIbHOCTH,

TOTOBHOCTb ~ OCYHIECTBJIATb  NPOEKTHYIO U
HCCIIEI0BATENILCKYIO JeSITENIbHOCTh
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMH  Y4YeOHBIMH

IMO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

B) padora c uHpopmanueii:

- BJIQJICTh HABBIKAMU MOJIy4YeHUs MH(POpMALUU U3
HUCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSTECIBHO
OCYILIECTBIISITh MOUCK, aHAJIU3, CUCTEMATU3ALINIO U
HHTEpIpeTao HHGOPMAIUN Pa3IuYHbIX BUJIOB U
dhopm mpencTaBIeHNUs;

- CO3/1aBaTh TEKCThl B PAa3IUWYHBIX (QopmaTax C
y4eTOM Ha3HaueHus HMHPOpMAIMK U IEJIeBOI
ayIUTOpUHU, BBIOMpas ONTHUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3YyalIU3ali;

- OLEHHMBAThb JIOCTOBEPHOCTh, JIETUTUMHOCTb
nH(popMallUK, €€ COOTBETCTBUE IPABOBBIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIMOJb30BaTh CpEACTBA HMH(YPOPMAIMOHHBIX U
KOMMYHHMKAIIIOHHBIX TEXHOJOTUH B pEIICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX  33Jad  C  COOJIOJIEHUEM
TpeOOBAaHUIN IPrOHOMHKH, TEXHUKH OE30TaCHOCTH,
THUTHUEHBI, PECypCOCOCpPEeKEHUs, TMPABOBBIX U
THYECKMX  HOPM, HOpPM  HH(OPMAIMOHHOM
0€30IMacHOCTH;

- BJIaJIeTh HAaBbIKAMH PACIIO3HABAHUS U 3alIUThI
uHpopManuu, HHHOPMAIIMOHHOM OE30I1aCHOCTH

OTIpE/IENATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTUOH  AaMMOHUS;  pellarh
JKCIEpUMEHTalbHbIE 3afaun 1o TeMaM '"Metamisl" u "Hemeramnsl") B
COOTBETCTBUU C MpaBUIAMM TEXHUKH O€30MaCHOCTHU MpU OOpallleHuu ¢
BEIIECTBAMHU U J1a00PAaTOPHBIM O0OPYAOBAHUEM; MPEACTABIATh PE3YIbTATHI
XHUMHYECKOTO IKCIIEpUMEHTa B (pOpMe 3alUCH YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJbTATOB;

- [1P9: yMeTp aHamM3UpPOBATh XUMHUYECKYIO MH(OPMAIUIO, MOJTYIaeMyl0 W3
Pa3HbIX UCTOYHUKOB (CpEICTB MaccoBOW HH(opmanuu, cetb MHTepHET 1
Apyrue);

- [IP6: BmameTh OCHOBHBIMH METOJAMW HAyYHOI'O MO3HAHUSA BELIECTB U
XUMHYECKUX  SBIEHUM  (HaOmrofeHuWe,  U3MEpeHHe,  JKCIEPUMEHT,
MOJICTMPOBAHNE);

- [IP7: ymerp mNpOBOAUTH pacyeTbl MO XUMUYECKUM ¢opMyaamMm U
YPaBHEHUSM XHMHMYECKUX pPEaKIUi C UCHOJb30BaHHEM (U3NYECKUX
BEJIMYHH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacCCHhl,
o0beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJWYECTBA BEIIECTBA; UCIOJIb30BaTh
CUCTEMHBIC XMMHYECKHE 3HAHUS JUId NPUHATUSA PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEHIECTBAMM U UX IPUMEHEHUEM




JINIHOCTH,

OK 04.

D¢ dexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- T'OTOBHOCTbH K CaMOpa3BUTHIO,

CaMOCTOSITEJIBHOCTH U CaMOOTNPEENIEHUIO;
-OBJIA/ICHHE HaBBbIKaMU yueOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAJIbHOM
NeSITeNIbHOCTH;

OsBnanenue YHHMBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU /Ie/iCTBUSIMH:

0) coBMecTHAasl 1eATeJIbHOCTD.

- TIOHMMaTh W UCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaTbHOU pabOThI;

- MPUHUMATh LETU COBMECTHOM JesITeNbHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBATH JEHCTBUS IO
€¢ IOCTHMIKCHHUIO: COCTaB/IATh INIaH JICHCTBHIA,
pacnpeensiTh poJid ¢ yieTOM MHEHHH Y4aCTHUKOB
00CYX1aTh pe3yibTaThl COBMECTHOU PaOOTHI;

- KOOPAMHUPOBATb U BBINOJHATH pPadOTy B

YCIIOBUAX pEalIbHOIO, BHPTYAJIbHOTO u
KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
-  OCYHECTBJIATH IIO3UTHUBHOEC CTPATCTUYCCKOC

MOBEJICHNUE B PA3JIIUYHBIX CHUTYAIUSIX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUITHATUBHBIM
OBiageHne yHUBEpPCAJIbHBIMHU PeryJsiTUBHBIMU
JefCTBUSIMH:

I') MPUHATHE ce0sl M APYTUX JIO/Iei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOJeH
MIPH aHAJIN3e Pe3yNIbTaTOB ACATEIbHOCTH;

- TIPU3HABaTh CBOE MPABO U MPaBO JIPYTHX JIOACH
Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIIUH IPYTOTO YEeNIOBEKa;

-11P8: yMETh [JIAHUPOBATh u BBINOJIHATH
XUMUYECKAN DKCIIEPUMEHT
(mpeBpallleHHsT OPraHWYECKUX BELIECTB IPU HArpeBaHUM, IOJyYEHHE

STUJICHA W M3YYEHUE €T0 CBOMCTB, KaUYECTBEHHBIC PEAKIIMU Ha aJbICTHIBI,
KpaxMmaJl, YKCYCHYIO KHUCJIOTY;JAeHaTypaius OeJIKOB TpH HarpeBaHUH,
[BETHBIC pEAKIMU OEJKOB;, TMPOBOJUTH pEAKIUH HMOHHOTO OOMEHa,
OTIPENIETISATh CPey BOJIHBIX PAaCTBOPOB, KAU€CTBEHHBIEC PEAKIIMH Ha CyIbdar-,
KapOoOHAT- W  XJOPHA-aHMOHBI, HAa  KAaTHOH aMMOHHWS;  peIIaTh
AKCIIEpUMEHTANIbHBIC 3a7aun 1Mo TemaMm "Meramnel" u "Hemeramisl") B
COOTBETCTBUU C MpaBWJIAMU TEXHMKH O€30MacHOCTH MpU OOpalieHuu ¢
BEIIIECTBAMHU M JIAOOPATOPHBIM O0OPYAOBAHUEM; MPEACTABIIATh PE3yIbTATHI
XUMHUYECKOTO IKCTIEpUMEHTa B (hOpME 3aIlMCH YPaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GopMyIUpPOBATh BEIBOJBI HA OCHOBE ATHX PE3YJIHTATOB




OK 07. B 001acTH 3K0710rH4€CKOr0 BOCIIUTAHUS: -[TP1:copmupoBaTh TpEACTABICHUS: O XUMHUYECKOW  COCTaBISIOLICH
CopeiicTBoBath | - cHOPMHPOBAHHOCTH JKOJOTHYECKON KYIbTYpBI, | €CTECTBEHHOHAYYHOH KapTUHBI MUpPA, POJIM XUMHUHU B TO3HAHWH SBJICHUU
COXpaHEHUIO MMOHMMAHHE BIUSHUS COLMAIILHO-D)KOHOMUYECKUX | IPUPOABI, B (POPMHUPOBAHWM MBIIUICHUS M KYJAbTYpbl JIMYHOCTH, €€
OKpYXKarolen MpOIECCOB  HA  COCTOSHME  NPHUPOJHOH | | GYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsl PEHICHUS MPAKTHYECKIX
cpenpl, COIMATIBHOM  CpEellbl, OCO3HAaHUE TIJ00ATBHOTO | 337a4 U AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XapakTepa IKOJIOTHUECKUX MPOOIIeM; MIPUPOTHOM Ccpere;
EHUIO, - TUTAaHWpPOBaHUE M ocymiecTBieHne aectBuil B |- [IP10: ymers coOmogats mpaBuia 3KOJIOTHYECKH 11€TeCO00pa3HOro
MOBEJICHUS B

MPUMEHSATH OKpYXalollled Cpelie Ha OCHOBE 3HAHUS Ielei | ObITy U TPYJOBOM NEATEIHHOCTH B IIEJISIX COXPAHEHUsSI CBOETO 3JI0POBBS U
3HaHUS 00 YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA; OKpYXKaroIlled NPUPOJHON Cpepl; YUUTHIBATH OINACHOCTH BO3ACHCTBUSA Ha
W3MEHEHUHU AKTUBHOE HETNPUITHE JEHCTBHM, NPUHOCAIINX | )KUBBIC OPTaHU3MBI OMpPEACIICHHBIX BEIIECTB, TOHMMAsh CMBICT MOKa3aTess
KJIMMara, Bp€Jl OKPYKaIOIlEeH cpeie; MPENETbHON JOMYCTUMON KOHIIEHTPAaIluu
TIPUHIIATIBI - yMEHHE TPOTHO3UPOBATh HEOIATONPUSTHHIC
OEepEeKITUBOTO 9KOJIOTUYECKHE TOCEACTBUS TIPEATPUHUMAECMBIX
MPOU3BOJCTBA, | ACUCTBUI, MPEAOTBPAIIATH UX;
3¢ HeKTUBHO - paciimpermne OTIbITA e TETHHOCTH
NENCTBOBATh B | DKOJIOTMYECKON HAIIPABJICHHOCTH;
Ype3BhIYAHBIX | - OBJIaJICHHE HaBbIKAMU y4eOHO-
CUTYalUsIX HCCIIEIOBATENBCKOM, MPOEKTHOM M COLIMATIbHOM

NEeSATENbHOCTH;

IIpogdeccuonaibHbIC KOMIIETEHINH
08.02.01 IK 3.5. O6ecnieunBaTh cOOI0OIeHUE TPEOOBAHUI -c)OPMUPOBAHHOCTh 3HAHUN O MECTE€ U POJU XUMHUU B CUCTEME HAYYHOIO
IIK 3.5 OXpaHbl Tpy1a, 6€3011aCHOCTH KU3HEAEATEIIbHOCTU U 3HaHUS; (YHKIIMOHAIBHOM TPAaMOTHOCTH  4YeJIOBEKa JUISl  peIIeHUs

BaILIUTY OKPYXAIOLIEH Cpebl IPU BBIIIOJHEHUN KU3HEHHBIX TIPOGIEM;

CTPOMTEILHOTMOHTAAHBIX, B TOM HUCIC OTACTOHBIX npuoOpeTeHNe OmbITa TMPUMEHEHHS OCHOBHBIX METOJOB HAYYHOIO

paboT, peMOHTHBIX paboT U paboT 1o
[PEKOHCTPYKIIMU U SKCITyaTalluu CTPOUTEIBHBIX
00BEKTOB.

MO3HAHUS, HWCIOJIB3YEMbIX B XHMHUU: HAOMIOACHHUS W OMUCAHHS >KUBBIX
CHCTEM, IIPOLIECCOB U SABJICHUI; OPraHU3aluu U

IIPOBEJICHUS] XMMUUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHHUS TUIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXKY UCCIEAYEMBIMUA BETUYUHAMU,

00BSICHEHUS TIOTYUYEHHBIX PE3YyIbTaTOB U

(opMynHpOBaHNUs BBIBOJIOB C UCIIOJIb30BAHMEM HAYUHBIX OHATHUI, TEOpUid




Y 3aKOHOB
c(OpPMHUPOBAHHOCTH YMEHUS TIPUMEHSTh TIOJTYICHHBIC 3HAHUS TSI
0OBSICHEHUSI XUMHYECKHUX MPOIIECCOB U SIBJICHUM, ISl IPUHATHS
MPaKTUYECKUX PEIICHUM B TIOBCEAHEBHOM JKM3HU C €0 00€CTICUeHUS
0€30MacHOCTH CBOET0 3/I0POBBS U 37J0POBbsI OKPYKAIOLIUX JIOACH,
coOroeHHsl 310pOBOTo 00pasa KU3HHU, HOPM IPaMOTHOIO NIOBEAECHHUS B
OKpYXKalolllel MPUPOJHON Cpejie; MOHUMaHue HE00X0IMMOCTH
WCIIOJIH30BAHUS IOCTHKEHUI COBPEMEHHOW XUMUHN U OMOTEXHOJOTHUIA IS
PaLMOHATILHOTO MPUPOOIOJIb30BaHUS
-pemaTh SKCIepuMEHTaIbHbIC 3a7auu 1o TemMaM "MeTambl" u
"HemeTtanbl") B COOTBETCTBUM C NPAaBUIIAMU TEXHUKU 0€301IaCHOCTH MPHU
o0pallleHHH C BeleCTBaMU U Ja00paTOpHBIM 000PYA0BAHUEM; TPEJICTABIISTh
pe3yNbTaThl XMMHUYECKOTO SKCIIEPUMEHTA B (JOpPMeE 3alKicH ypaBHEHU N
COOTBETCTBYIOIIUX peakUuil U GOpMYIHPOBATH BBIBOJIbI HA OCHOBE 3TUX
pe3ylbTaToB
-YMETb HUCIIOJIb30BATh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEKIYHAPOJHOTO COI03a TEOPETUYECKON U MPUKIATHON XUMUHU U
TpUBHAJIbHBIE HA3BaHUS BaXXHEHIIINX BELECTB (3TUJIEH, alleTUJICH, TJIMLEPHH,
(beno, popmanbaeru, yKkCycHas KUCaoTa, TIUIUH, YyrapHbIH ras,
YTJIEKHACIBIN ra3, aMMHAaK, raiieHasi U3BECTh, HEramieHas H3BeCTb, MUThEBas

cola M IPYTruX)




2. CTPYKTYPA 1 COJAEP)XAHUE OBH_[EOBPA3OBATE.JII)HOI71 JAUCHUTIIINHBI
«XHUMMUS»

2.1. O6beM TMCUUMIJIMHBI M BUABI Y4e0HOIi padoThI

Bua yueOHoii paGoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl AU CHUIIMHBI 52

B T.4

OcHoOBHOe coepkaHue 48

BT. U.:

TeopeTndecKkoe oOydeHue 32
MPaKTUYECKHUE 3aHATUS 16
CamocrositensHas paboTa 4

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHUe (COAepKaHUe

NMPUKJIATHOT0 MO/YJIAA) 0
BT. 4.

TEOpPETUYECKOE 00yUeHne 2
MPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTTecTanus (3a4er) 2
CamocrosiTesibHas padoTa 00y4yaruerocs 4
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2.2. TemaTu4ecKHuii MJIAH U COJEPKAHUE TN CHUILIMHBI

HaumenoBanue Coaep:xkaHue yueOHOTro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBAHHOE), OBLEM 12COB dopmupyemble
pa3iesioB U TeM Ja0opaTOpHbIE U MPAKTHYECKUE 3aHATHSL, IPUKJIATHOH MOTYJ/Ib KOMMETEeHI[HH
1 2 3 4
OcHoOBHOe coepkaHue 52
Pa3nes 1. OcHOBBI cTPOEHUsI BellleCTBA 6
Tema 1.1. OcHOBHOE CojiepKaHue 4 OK 01
Crpoenne aToMoB
XUMHIUECKIX Teoperuueckoe odyueHnue 2
JJIEMEHTOB U
MPHUpoIa . .
. CoBpemeHHast Mojenb CTpoeHUs atoma. CHUMBOJMYECKHH A3bIK XUMHUHU. XHUMHUYECKUH DJIEMEHT.
XUMHYECKOM
DiekTpoHHas KOH(urypamus atoma. Kimaccupukanms XMMHYCCKHX 3JIEMEHTOB (s-, P-, O-31eMeHTHI).
CBSI3U .
BanenTHbie  3JIEKTPOHBI. BanentHocTh.  DneKTpoHHass — NpUpPOJAa  XUMHUYECKOW  CBSI3H. 2
DNeKTPOOTPULIATENbHOCTh. BuIbl XuUMUYECKOW CBSI3U (KOBaJEHTHAs, HMOHHAs, MeTaJIn4yecKast
2 b b
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa3oBaHuUs
IpakTuyeckue 3anaTus Nel 2
Pemienne 3amaHuii Ha MCHOJIB30BAHUE XHWMHYECKOW CHUMBOJIMKM M Ha3BaHUM COCTUHEHHI IO
HOMEHKJIATYpe MEXAYHApOJHOIO COI03a TEOPETUYECKON U MPUKIATHOM XUMHH W TPUBUAIBHBIX
Ha3BaHWM JUIS COCTABIICHUS XUMUYECKUX (DOPMYINI TBYXaTOMHBIX COEIWHEHUHN (OKCUIOB, CYIb(GHUIOB,
TUAPUIOB U T.I1.) U APYTUX HEOPTaHUUECKUX COCTUHEHUN OT/IENbHBIX KIIACCOB. 2
[IpakTrueckue 3aJaHusl Ha YCTAHOBJICHUE CBS3H MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKIUM HW3MEHEHHEM CBOMCTB XMMHYECKUX 3JEMEHTOB U MX COCIUHEHHH B COOTBETCTBUH C
nosioxkenneM Ileproanueckoit CHCTEMBI.
Tema 1.2. OcHoBHoOeE coep:kaHue 2 OK 01
[Tepuonnueckuit OK 02
32KOH H Tabmuna IIpakTnuyeckune 3aHATHA 2

J.1. Menneneepa
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[Tepuonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. ®U3nueckuid CMbICI
[lepuoauueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX

3JIEMCHTOB, 06pa3yeMI)1x HMU IMPOCTHIX U CIIOKHBIX BCIICCTB B COOTBECTCTBUU C IIOJIOKCHUEM
XUMUYECKOTO 3emMenTa B [lepuoanueckoit cucteme. MUpoOBO33peHUECKOE U HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYCCKUX DJICMCHTOB.

Pemenue MPAKTUKO-OPUECHTUPOBAHHBIX TCOPECTUICCKUX SaI[aHI/II\/'I Ha XapaKTCpHU3alnui0 XUMHYCCKUX
a5ieMeHTOB «MeTtayumndeckue / HeMeTaUTMIeCKUe CBOMCTBA, JICKTPOOTPUIIATEILHOCTh XMMHUYCSCKIX
OJICMCHTOB B COOTBCTCTBHHU C UX BJICKTPOHHBIM CTPOCHUEM U IMOJIOKCHUCM B HGpHOI{H‘IGCKOﬁ CHUCTEMCEC
XUMHU4ecKknx ayemenToB .. MenieneeBa»

Paznen 2. Xumuueckune peakuun

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

OcHoBHoOE coxepxaHue

Teopernyeckoe o0yueHue

Knaccudukanus 1 TUIIBI XMMHUYECKUX peakLUil C ydacTheM Heopranuueckux BeniecTB. CocTaBieHue
ypaBHEHUH peakiuii COSAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

YpaBHeHUs OKHCIEHUSA-BOccTaHOBIIEHUA. CTeneHb okucineHusi. OKUCINUTENb U BOCCTAHOBUTEIb.
CocraBieHne U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECCax U
KU3ZHEJEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3ansarus Ne2

KommuecrBenHple oTHOIIEHUS B XUMUH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHHU U PacCydCThI I10
YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ. Monp kak eauHHMIIa KOJIWYECTBa BEIIECTBA. MOJ'IHpHaH mMmacca.
3aKOHBI COXpaHCHUA MACChbl U SHCPIUH. 3aKkoH ABOFa,Z[pO. MOJIHpHBIfI 00beM ra3zoB. OTHOCUTEIILHAS
IUIOTHOCTH Ta30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaKHHI’I C UCIIOJB30BaHHUEM MacCCHI, o0beMa
(HOpMaJ'ILHLIe YCJ'IOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA

OK 01

Tema 2.2.
DNEKTPOIUTHIECKA
s IUCCOLIMALINAS U

OcHoBHOe coaepxkaHue

Teopernueckoe o0yuenmne

OK 01
OK 04
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UOHHBIN 00MEH

Teopus anmekTpoauTHUECKON Auccouuanuu. MoHbl. DIeKTpOIUThI, HEAIEKTPOIUTHI. Peakiiuu HOHHOTO

oOmena. CocTaBlieHHE peakIfii HOHHOTO OOMEHa IyTeM COCTAaBJIICHUS MX IMOJIHBIX M COKpAlleHHBIX
HMOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHus Ha COCTABJIEHUE MOHHBIX peakLni

IIpakTnueckoe 3ansTus Ne3

[IpakTnueckas padoTa “TUNbl XUMHUUECKUX peakuii”.

HccnenoBanue TUNOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX M 00Opa3yIOLIUXCs BEIIECTB) U IPU3HAKOB
XUMUYECKUX peakiuid. [IpoBegeHmne peakiuit HOHHOTO 0OMEeHa, OTPEICIICHHE CPE/Ibl BOTHBIX
pacTBOpOB. 3aaHUs Ha COCTABJIEHUE NOHHBIX peakluii

Paznen 3. CTtpoeHue 1 CBOIICTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1. OcHOBHOe coepkaHue OK 01

Knaccudukarus OK 02
Teoperuueckoe odyueHnue MK 3.5

HOMEHKJIATypa 1
CTpOCHHE
HEOPraHUYeCKUX
BEIIICCTB

[Ipeamet Heopranmyeckoi xumun. Kinaccudukanms HeopraHu4ecKux BemiecTB. [IpocThie u croskHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB (OKCUIbI, THIPOKCUIBI, KUCIOTHI, COJIN). B3anmocBsa3b
HEOPraHMYECKUX BEIIeCTB. ArperatHble COCTOsHUS BeulecTBa. Kpucrannnueckue u amopHbie
BEIECTBA. THUIIbI KPUCTATMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHAs, METAJJTNUECKasi).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM pelIeTKu. 3aBUCMOCTh
XMMHYECKON aKTUBHOCTH BEUIECTB OT BHUJIa XUMUYECKON CBS3H U THIIA KPUCTAIUIMUECKON PEIIeTKH.
[IpuunHbl MHOrOOOpa3us BEUIECTB

IpakTuyeckue 3anaTus Ne 4

HowmenknaTypa HeOpraHMUECKHX BEUIECTB: Ha3BaHHUE BEIECTBA MCXOAA U3 HX XUMHUYECKON (OPMYJIBI
WM COCTaBJICHHE XUMHUYECKOH (POPMYIIBI HCXO/IS M3 HAa3BAHHS BEIECTBA 110 MEKIYHAPOIHOM
(MIOITAK) win TpuBHanbHOW HOMEHKIIATYPE.

Pemienne npakTHyeckux 3alaHuil MO KiaccU(UKAMK, HOMEHKIAType M XUMHYECKUM (opMyam
HEOPraHMYeCKUX BEILIECTB PA3IMUYHBIX KJIACCOB (yrapHbli ra3, yrileKMCHbIM Tra3, aMMHak, ramieHas
U3BECTh, HETallleHast U3BECTh, MUThEBAst COJIAa M JIPYTUX): Ha3bIBATh U COCTABIATH (POPMYIIBI XMMUYECKHX
BEIIECTB, ONPEEIATh IPUHAIIEKHOCTD K KJIaccy.
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Ncrounuku xumuueckoit nadopmanuu (cpeacTB MaccoBoii HHGOpMaIuu, ceth HTepHET U Apyrue).
[Mouck nupopmManmy Mo Ha3BaHUAM, HIEHTU(PUKATOpAM, CTPYKTYPHBIM (hopMyaam

Tema 3.2. ®usuxo-| OcHOBHOE cojiep:KaHue 4 OK 01
XUMHYECKUE OK 02
CBOICTBA Teoperuueckoe o0yuenue 2 MK 3.5
HEOPraHUYECKUX .

Mertamnsl. O6mue ¢uznyeckue U XUMUYecKHe cBolcTBa MeTayioB. CrocoObl mojydeHus. 3HaueHue
BEIIIECTB

m METAJUIOB ¥ HEMETAJUIOB B TPUPOAE W JKU3HEACATEIILHOCTH YeJOBeKa W opraHu3MoB. Koppozwus

METaJUIOB: BUBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmue Qusnueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIWYHBIE CBOMCTBA 2

HemetaiioB [V— VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coeJUHeHU HeMeTaoB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B TIPUPOJIC

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (OKCHIOB, THIPOKCUIOB, KHCIIOT,

COJIeH 1 J1p.). 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTNHEHNH,

BBICIIMX OKCHJIOB Y TUIPOKCUIIOB

IpakTHyeckne 3aHATHA NeS 2

CocraBieHre ypaBHEHHH XMMHUYECKHX PEAKLUUNA C y4acTHEM MPOCTBIX U CIIOKHBIX HEOPraHUYEeCKHX

BEIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAIUIOB U aM(OTEPHBIX 3IIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTEpHBIX THUIPOKCHUIOB;, HEOPraHUYECKUX COJIeH,

XapaKTEepPU3YIOIINX UX CBOMCTBA. 2

Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl Ha CBOMCTBA, COCTaB, MOJYYECHUE U

0e30MacHOe WCIOJIb30BaHWE BAXKHEWUIINX HEOPraHWYEeCKHX BEIIeCTB B OBITY U MPaKTUYECKOM

NeSITENIHOCTH YeJIOBEKa
Pazpnen 4. CTtpoeHue u CBOMCTBA OPraHUYeCKUX BeleCTB 18
Tema 4.1. OcHoBHoOeE coep:kaHue 4 OK 01
Knaccugukanmus, I1IK 3.5
CTpoeHHE 1 Teoperuueckoe o0yuenue 2
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HOMEHKJIaTypa
OPraHu4eCKUX
BEILIECTB

[losiBieHME U pa3BUTHE OPraHUYECKOM XMMHHM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecro u
3HAQ4YCHHE OPraHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHUE KaK IOPSAOK COCIMHEHUs aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OcHOBHBIE TOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHSI OpraHmyeckux coenuHeHuid A.M. bytieposa.
VYriepoaHblii CKEIeT OpPraHu4eCcKOW MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XHMHYECKOTO
CTPOEHMS MOJIEKYIL. M30Mepus U H30MepBL.

[Monsitue o QynxnuoHanbHOM Tpynme. Pamgukan. IlpuHIMOB KIacCHUKAIMH — OPraHUYECKUX
coeMHEHUN. MexayHapoaHass HOMEHKJIAarypa M HNPUHLUIIBI  HOMEHKJIATYPBl  OPraHU4EeCKUX
coenuHeHuil. [loHsTHe 00 a3o0TcoAepXKallMX COEAMHEHHUSAX, OMOJIOTHYECKHM AaKTHUBHBIX BEIIECTBAX
(yrneBojax, »kupax, Oelkax U Jp.), BBICOKOMOJIEKYJSPHBIX COEIMHEHUSX (MOHOMEp, MOIHMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHA Ne6

HOMGHKJ'IaTypa OpPraHUYCCKUX COG)II/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB (HaCBIH_[eHHI)Ie, HCHACBIIIICHHBIC U
apoMaTU4ecKHe YIrJIeBOJIOPObl, CIUPTHI, (DEHOJIBI, alIbJETHU/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI U Ap.)
CocraBneHHe TOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOpPMYyNT OpPraHWYecKHX BEHIECTB OTACIBHBIX
KJIaCCOB, WCIIOJIb3YyS WX HAa3BaHUS 1O CUCTEMATHYECKOW W TPUBHAILHOW HOMEHKJIAType (ITHIICH,
alleTWICH, THIEepHuH, (eHous, (opManbaerni, YKCycHash KHCIOTa, TJIMIUH). PacueTbl mpocteimiein
(bOpMyITBI OPraHUYECKOM MOJICKYJIBI, HCXO/IS M3 3JIEMEHTHOTO cocTaBa (B %0)

Tema 4.2.
CBolicTBa

OcHOBHOe coiepKaHue

12

Teopernyeckoe o0yueHue

OK 01
OK 02

OPraHN4eCKUX
COEeIMHEHUN

Du3NKO-XUMHUYECKHUE CBOMCTBA OPraHu4CcCKux COGI[I/IHGHI/Iﬁ OTACIBbHBIX KJIaCCOB (0C06€HHOCTI/I
KJ'IaCCI/I(l)I/IKaI_[I/II/I W HOMCHKIJIATYpPbI BHYTPH KJIACCa; TOMOJIOTHYECKU I paa u 061].13.5{ (I)OpMyna; H30MCpHI;
(1)I/I31/I‘IGCKI/I€ CBOﬁCTBa; XHUMHUYCCKHUC CBOﬁCTBa; CIIOCOOBI HOJ'IyLICHI/IH)I

— HOPCACIbHBIC YIJICBOAOPObI (aJ'IKaHBI n I_II/IKJ'IOaJ'IKaHLI). FOpCHI/IC MC€TaHa KaK OJHH M3 OCHOBHBIX
HCTOYHUKOB TCILUIA B IPOMBIIIIJICHHOCTU U 6BITy. CBoiicTBa IMPUPOAHBIX YTJICBOAOPOAOB, HAXOXKICHUC B
npupoac U NpUMEHCHUC aJIKAHOB,

— HCIIPCACIILHBIC (aJ'IKeHLI, AJIKUHbI H aJ'IKaI[I/IeHBI) U apOMAaTHYCCKUC YIJIEBOAOPOIBI. FOpeHI/Ie
AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IJIAMCHU JI1 CBAPKH U PE3KU MCTAJIJIOB

OK 04

I1IK 3.5
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— KHUCIIOPOJCOCpKAIIHNE COSAMHECHUS (CITUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U d(DUPBI, aTTbIACTHIbI
U KETOHBI, JKHUPBI, YrieBojbl). [IpakTudeckoe NpPUMEHEHHE ATHIICHTIUKOJISA, TIUIepuHa, (eHoma.
[Ipumenenne Qopmanbaernia, amneTaablIeruaa, YKCYCHOW KHCIOTBHL. Mpblda Kak COJIM BBICIIHX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLJia

— a30TCOJEpXKAlllMe COEAMHEHUS (aMMHBI M aMHHOKHCIOTHI, Oeyiku). BblcokomomexkynspHbie
COEIMHEHUS (CUHTETUYECKHE M OMOJIOTMYECKU-aKTUBHbIE). MoHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonmmmepu3anus dTHIIEHa KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHMS.

I'enernueckas cBsi3b MEXAY KJJacCaMH OPTaHUYECKUX COEANHEHUN

CBoiicTBa OpraHM4ecKMX COEAMHEHHUH OTHENbHBIX KJIAcCOB (TpUBHMAJIbHAs W MEXAYHapOAHAs
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIyYEHUs): IpeiebHble (aJIKaHbl M IMKJIOAJIKAHBbI),
HenpeJeNbHbIe (aJIKeHbI, aTKUHBI U aJIKaJUEHbl) U apOMATUYECKUE YIIIEBOJOPOIbl, CIUPTHI U (HEHOJIBL,
KapOOHOBbIE  KUCJIOTBI M 3(QUPBL, aJdbJAETHAbl W  KETOHbl, AaMUHBI WU  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAVHEHUS. 3aJaHusl Ha COCTABIICHHE YPAaBHEHHHW XHMMYECKHX DPEAKIUN C
y4acTHEeM OPraHMYeCKUX BEIeCTB Ha OCHOBAaHUH UX COCTaBa U CTPOCHUS

CocraBiieHHEe CXeM peakmuii (B TOM 4YHCJIE TI0 TPEIOKEHHBIM IeToYKaM MpeBpaIieHuil),
XapaKTEepU3YIOIINX XMMUYECKHE CBOMCTBA OPraHWYECKUX COECTUHEHUI OTIENbHBIX KIacCOB, CIOCOOBI
WX TOJY4YeHHUS M Ha3BaHUE OPraHWYECKUX COEIMHEHUN MO TPUBHAIBHON WIM MEXAYHapOAHOU
CHUCTEMaTUYECKON HOMEHKJIAType.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIACCOB

Tema 4.3.
Nnentudukanus
OpPraHMYECKUX

OcHoOBHOe coiepKaHue

Teoperuueckoe o0yuenue

OK 01
OK 02
OK 04
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BCIIICCTB, NX BHOOpraHudeckue COeIUHEeHMs. lIpuMeHeHHe ¥ OHMOJIOTMYecKas poJib YIIeBOaoB. OKHCIICHHE
SHAUCHUC H YIJIEBOJOB — MCTOYHUK DHEPIMU JKHMBBIX OpraHm3mMoB. OOIacTv NPMMEHEHUS aMHUHOKHCIOT. 9
IIPUMCHCHNC B [peBpaieHust GEIKOB MHINKM B OpraHusMme. buonornueckue QyHKiuu OenkoB. Buonornyeckue
OBITOBO 1 _| dyrkmu xupos. Postb opranideckoi XMMHUH B PEIICHUH IPOOIIeM MUIIEBOil Oe30IaCHOCTH
IPOU3BOICTBEHHOM . .
eSITENBHOCTH Pojb OpraHM4ecKoil XMMHMH B pEIIEHMH NPOOIEM DHEPrEeTHYECKOM O€30NacHOCTH, B Pa3sBUTHU
qelIOBeKa MEJIMIMHBI, CO3JaHMU HOBBIX MAaTEPUAJIOB, HOBBIX UCTOUYHMKOB DHEPIUH (aJbTEPHATUBHBIE NCTOUYHHUKH
sHeprun). OnacHOCTh BO3JENCTBHS Ha KUBBIE OPraHU3Mbl OPTaHUYECKUX BELIECTB OTAEIbHBIX KIACCOB
(YyrneBomopobl, COMPTHI, (EHOIBI, XJIOPOPTAHUYECKME MPOM3BOAHBIE, ANbICTHALI M Jp.), CMBICH
HOKa3aTesIs IPENEIHLHO NOMYCTUMOM KOHIEHTPALIUN
IpodeccnoHaILHO-OPHEHTHPOBAHHOE COEP/KAHME (COAepKAHME NPUKJIATHOI0 MOIYJIs)
Pa3nen 5. Xumus B ObITY U IPOU3BOJACTBEHHOM /1esITeIbHOCTH YeJI0BeKa 6+4 cam OK 01
pa6 OK 02
OK 04
Xumust B ObITY U _|OcHoBHOe conepikanue 6 OK 07
NPOU3BOICTBEHHON K 3.5
ACATEIBHOCTH Teoperuueckoe odyueHnue 2
4esoBeKa
Hogeiimme gocTikeHnss XMMUYECKOW HAYKH U XUMHYECKON TeXHOJIOTHH. Poib XuMun B oOecriedueHr
SKOJIOTUUYECKOM, SHEPIETHYECKON ¥ NHMIIEBON O€30MaCHOCTH, Pa3BUTHH MEIMIMHLL. IIpaBuiia movcka u 5
aHanM3a XUMHYECKOM WH(OpPMAIlMM U3 pPa3IMYHBIX MCTOYHHMKOB (HayuyHas M ydueOHO-HaydHas
JIMTEpaTypa, CPEACTBA MacCOBOM MH(pOpMaLuy, ceTh MHTepHET)
IpakTuyeckue 3ansarus Ne 7, 8
[Torick W aHaM3 KEHCOB O NPUMEHEHHM XMMHYECKHX BEINECTB W TEXHOJOIWI ¢ ydeToM Oymymien
npo(eCCHOHANBHONW  JEATENBHOCTH 10  TEMaM:  BaXKHEWIIME  CTPOMTEIbHBIE  MAaTEPUaJbl,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KPacKH, CTEKIO, KepaMuKa, MaTepualbl Ui JJIEKTPOHUKH, 4
HaHOMAaTepUalbl, TEKCTUJIBHBIE BOJOKHA, HCTOYHMKUA OHEPIMH, OPraHMYeCKHE W MUHEPAIbHBIE
yI00OpEHUsl, IEKAPCTBEHHBIE BENIECTBA, OBITOBAS XUMMSI.
Bamura: [IpeacraBieHue pe3yabTaToB PElIeHus KEHCOB B JOpMe MUHK-I0KIAAA C TIpe3eHTaluen
CamocrosrenbHas paboTa 4

[ToarotoBka MarepuanoB ajs 3auThl KeiicoB.[loaroroska k auddepeHupoBaHHOMY 3a4ETy
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IIpomexyTouyHas aTTecTanms no AucuunnHe (quddepeHunpoBanHblii 3a4eT)

Bcero

52
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3. YCJIOBUSA PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOM TUCIUTLIVHBI

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecredeHn o
Jns peanuzanuy MPOTrpaMMbl JIUCHMIUIMHBI JIOJDKHBI OBITH TPEIYCMOTPEHBI CIIEAYIOIIUE
CHeIMANIbHBIC TOMEIICHHUS: Y4eOHbIH KaOMHET XUMHUH W/ WIN Y4eOHON XUMUYECKO JabopaTtopuu.

Oo0opynoBanue yuyeOHOro kadmHera (HArJsigHble MOCOOMsI): HAOOPBI MIAPOCTEPKHEBBIX
MOJIEJIEH MOJIEKYJ, MOJIETTH KPUCTAJUTMUYECKUX PEHIECTOK, KOJUICKIIMU MPOCThIX U CIOKHBIX BEIIECTB
W/WIHA KOJUICKIIMM TOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MHHEpajoB, Tabmuua MeHzesneesa,
yueOHble priabMbl, HU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnuyeckue cpeacTBa 00yueHHUsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIPOM3BEACHHS 3BYKa,
MYJIbTUMEANA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUIHAS JOCKA.

OGopynoBanue JjadopaTopud M padounMx MecT JIadoOpaTOpuM: MEH3YPKH, IHIIETKHU-
KaneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, TUTAHIIETHI ISt
KameJbHBIX peakiui, (puibTpoBasbHasi Oymara, MPOMBIBAIKH, CTEKJISTHHBIE MPOOUPKHU, PE3NHOBBIC
npoOku, (oHApUKH, HAOOP PEAKTUBOB, CTCKJISIHHBIC MAJIOYKH, IITATUBBI JUISI TMPOOUPOK; MEPHBIE
IUAJTUHPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKH JAenuTenbHble uanHapudeckue (50-100 mur), cTynku ¢
MeCTUKOM, (haphopoBble YalllKM, MUHLETHI, (QUIBTPbI OyMa)kKHble, BaTa, MapJjs, YacoBblE CTEKJa,
ANEKTPOIUIUTKH, Ja00paTOPHBbIE MITATHBBI, CIIUPTOBBIE TOPEIKU, CIHYKH, TIPUOOP YIS TOJYdEHUS
ra3zoB (WM IpOOUpPKa ¢ TA300TBOTHOM TPYOKOM), IepKaTeNn sl MPOOUPOK, CKIISTHKH ISl XpaHCHUSI
PEaKkTUBOB, pa3gaTOUYHbIC JIOTKH, XuMuueckue ctakadbl (50, 100 u 200 mu1); mmaTenaw; MUHIETHI;
TUTENIbHBIE LIUIIIBI; CEKYHIOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10—20 mi1) U MepHbIe KOJIObI
(25, 50, 100 u 200 M), BoastHas OaHst (MUTH TEPMOCTAT), CTEKIISHHBIE MAJOYKH; KOHHYECKUE KOJIOBI
st tutpoBanus (50 m 100 mut); MHAUKATOPHBIC TOJIOCKHM IS ompeneneHus pH u crangaptHas
WHJIMKATOpHAs [TKaJla; YHUBEpCaIbHbIN WHAUKATOP; nuneTku Ha 1, 10, 50 mu (unu mo3arops! Ha 1, 5
u 10 M), GropeTKH JyIsi TUTPOBaHUS, MeauIuHCKue mmpuilsl Ha 100—150 mut, mabopatopHbie W/ UaH
aHATMTHYECKUE BeChl, pH-MeTphl, CymmIbHbIN 1TKad, U Ip. JabopaTopHOE 000pYAOBaHUE.

3.2. UndopmanuonHoe obecreyeHne peaju3alui NPporpaMmmbl

OcHoBHbIE eYaTHbIe U3AHUS

1. T'a6puensn, O. C. Xumus : 10-i knacc (6a30Bbiii ypoBeHb) : yueonuk / O. C. I'aGpuernss,
H. T'. Octpoymos, C. A. CnaakoB. — 5-¢ uzj., crep. — Mocksa : [IpocBemenue, 2023. — 128 c. :
W1 - ISBN 978-5-09-107222-8. - Tekcr : AJICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/2089902 (nata o6pamenus: 09.02.2024

2. Tabpuensn, O. C. Xumus. 11-# kiacc (6a30Bblii ypoBeHs) : yueOHuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CnagkoB. — 5-e u3n., ctep. — Mockasa : [IpocBemenue, 2023. — 127, [1] c. :
W1 - ISBN 978-5-09-103623-7. - Tekcr : AJICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/2089904 (nara obpamenus: 09.02.2024). — Pexxum qocTyma: mo
MIO/ITHCKE.

3. Andunorenona, M. B. Xumus: yueOHUK U NMPAKTUKYM Ul CPEJHETO MPOdeccHnOHATBLHOTO
obpazoBanus / . B. Aupunorenora, A. B. babkos, B. A. [lonkoB. — 2-e u3A., uchp. u A0M. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

4. Ileromuxuna, H. A. O6mas xumus: yueOnuk miast CITO / H. A. Ileromuxuna, JI. B.
MunaeBckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

5. Huxonsckuii, A. b. Xumus: yueOHUK M NPaKTUKYM A CPEAHEro MpogeccHOHaIBLHOTO
obpazoBanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e¢ u3pa., mepepad. u jgom. — Mocksa:
W3narensctBo HOpaiit, 2022. — 507 c.

6. Xumus: yqeOHUK Ui cpenHero npodeccnoHanbHoro oopasosanus / 10. A. JleGenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. IllamoBan; mox oOmeit penakmueit I. H. daneeBa. — 2-e u3g.,
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nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

7. Taopuensn, O. C. Xumus. 10 xnace (6a30Bbiid ypoBeHs) : yueonuk / O. C. I'abpuensH. - 10-
e u3a., crep. - Mocksa : UznarensctBo "[IpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-101657-4. -
Texct : snexrponnsrii. - URL: https://znanium.com/catalog/product/2090098 (nmara oOpamieHus:
09.02.2024). — Pesxxum jiocTyna: o HOAIHUCKE.

8. Hemuna, O. B. Xumus : yae6Hoe nocodue / O.B. lemuna, .M. I'onoBueBa. — Mockaa :
NH®PA-M, 2024. — 257 c. — (Bsicmiee ob6pasoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anekrpoHHbINA. - URL: https://znanium.com/catalog/product/2082631 (nara oopamenwus: 09.02.2024).
— PexxnuMm octyna: o noarnmucke.

I[OHOJIHHTC.TILHI)IC HCTOYHHUKH

1.  Xwumusa. 10 kmacc. Yraoy6nénueliili yposens : yueOonux/ B.B. Epemun, H.E. Kyspmenko,
B.U. Tepenun, A.A. JIpo3nos, B.B. Jlyaun; nox pen. B.B. Jlynuna. — M.: [lpocsemenue, 2022. —
446, [2] c.: un.

2.  Xwmusa. 11 xmacc. Yray0néunsiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3znos, B.B. Jlyaun; noa pea. B.B. JIyauna. — M.: IIpocsermienue, 2022. — 478, [2] c.: ni.

3. Xwmwsa. YrmyOnenHsid ypoBeHb. 10—11 kimaccer: pabouas mporpamma k jauHME Y MK
B.B. Jlyauna: yuebno-meroanueckoe nmocooue / B.B. Epemun, A.A. [Ipo3nos, N.B. Epemuna, 3.10.
Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4.  Meroanueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.1. TepenuHna,
A. A. lpo3noBa u ap. «Xumus. YriayoneHHbeii ypoBenby. 10 kimace / B. B. Epemun, A.A. [{po3nos,
N.B. Epemuna, B. 1. MaxonwuHna, O. l0. Cumonoga, 3.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. :
WiL.

5. Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3noBa
u 1p. «Xumus. YriayoneHHeld ypoBeHb». 11 kmace / B. B. Epemun, A.A. [Ipo3nos, N.B. Epemuna,
H.B. Boskoga, H.B. ®upcrosa, 2.10. Kepumos. — M.: Jlpoda, 2018. — 423 c. : un.

6. Tycera, E. B. Xumus misa CIIO: yueO6HO-MeTommueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmHa, J[. . KynukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekcr:  onekrponnsii //  Jlamb :  snekrpoHHO-OMOnmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum pocryma: s
aBTOPU3. MOJIb30BATENIECH.

7. labpuensu, O. C., JlsicoBa, I'. I'. Xumusa: kHura ans mpenojaBaTens: y4deO.-MeTOI.
mocoodue. — M. Akagemus, 2012. - 332 c.

HNuTepHer-pecypcsl

1. hvsh.ru — Xypuan «Xumus B IIKOJIC».

2. https://postnauka.ru/themes/chemistry — neknum no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-monyssipHbIii  POEKT «DJIeMEHThl OoMbioi Hayku» ((DuU3uKa, XHMHSA, MaTeMaTHKa,
aCTPOHOMHSI, HAYKH O KU3HH, HayKu 0 3emiie). HoBoCTH HayKH, KHUTH, HAYYHO -TIOMYJISIPHBIC CTAaThH,
JICKITMH, SHIUKIIOTICHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-nomyssipHoro xypHana «Ilorennmamy. XKypnan mznaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4HO-TIOIYJISIPHOTO XKypHana «XuMus 1 xku3Hby. XKypHan uznaércs ¢ 1965 r.
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https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://gotourl.ru/4785

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITass 3JCKTpOHHAs OHOJIMOTEKa XMMHUYecKoro mnoptaiga «Chemnet», comepkut yueOHbIC U
nHGOpPMAIIMOHHbIE MaTepUAIIbl Ul IIKOJLHUKOB W yuuTesned. B Heill MOKHO HalTH y4eOHMKH 1O
oOriell 1 HEOPraHMYECKOW XUMHH, OPraHUYECKON XUMHUH, MyJbTHMEINaMaTEePUabl, a TAKKE 3a/1a4n
XUMUYECKUX OJMMITHAJ C PEIICHUSIMH, 33]]a4l BCTYIUTEIbHBIX 3K3aMEHOB /7151 a0UTYPUCHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
NudopmanmonHeie Marepualibl 00 onuMmnmanax: MOCKOBCKOW ToOpoJcKod, Bcepoccuiickoid,
MenneneeBckoii, MexayHaponHou. IIpuBeneHbl 3amadyd TEOPETHUECKUX M AKCIEPUMEHTAIBHBIX
TYpOB, MOJIPOOHBIE PEIICHHS, CITUCKH U POTOrpaduu modeuTeeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema JUCTAaHIIMOHHOTO OOy4YEHHUS, HaIpaBieHHAs B TIEPBYID OdYEpeIb Ha TOJTOTOBKY K
OJINMITMA/IaM BCEX YPOBHEW — OT MIKOJBHBIX A0 MexayHapoaHoil. CalT COAEPKUT OTPOMHOE
KOJIMYECTBO 3aJa4, CrPYNIMPOBAHHBIX KaK MO TéMaM, Tak W Mo oaumnuagam. [lo Bcem OCHOBHBIM
paszenam XUMHH MPUBEAEH TEOPETUUSCKUN MaTepHall U pa300paHbl PEIICHUS TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosoTusM. OCHOBHas 1Iielib — pa3BUTHE 00pa3oBaHHs B  00IacTH
HaHOTeXHOJ'IOl"I/If/'I U ITOATrOTOBKA K I/IHTepHeT -OJINMITHNAAC 11O HAHOTECXHOJIOTUAM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cpaBounas nuHpoOpManus 0 XUMHUYECKHAX DJIEMEHTaX M WX CBOMCTBaxX (Ha aHTJIMHACKOM
SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pI4HBIN CAUT O CBOMCTBAX XUMUYECKHX AJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuit caldT OHJIAH-OOpa30BaHUs, COACPKUT MHOTO HMHTEPECHBIX O00pa30BaTEIBHBIX
KYpCOB W BHUJCOJEKIUN Al IIKOJBHUKOB, CTYJACHTOB U yuutesneil. EcTh HECKOIBbKO KypcoB MO
XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiitr Chemical Abstract Service — camplii aBTOPUTETHBIN B MUPE XUMUU HHGOPMAIIMOHHBIH
WHTEPHET-PeCcypC (CalT MIIATHBIN).

13. http://www.organic-chemistry.org/
HOpTaJ'I I10 OpFaHquCKOﬁ XHUMHUHU HA aHFHHﬁCKOM SA3BIKC.

14 http://www.Xxumuk.ru
CaﬁT 0 XUMUHU. KJIAaCCUYECKUE y‘le6HI/IKI/I, CIIPpAaBOYHUKH, SHIOUKIIONCIHNH, ITOMCK OPraHUYCCKUX U
HCOPraHU4CCKUX peaKuHﬁ, COCTABJICHHUC ypaBHeHI/Iﬁ peaKHHﬁ.

15. http://orgchemlab.com/
CaiiT, NOoCBAIEHHBIN TpakTHYECKOI paboTe B 1abOpaTOpHH
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https://www.lektorium.tv/
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http://orgchemlab.com/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
JUCHUILINHDBI

KoHTposb U OIlEHKa pe3ysbTaToB OOy4EHUsI OCYIIECTBISIETCS MPENojaBaTelieM B IpoLecce

MPOBEACHUS MPAKTUYECKUX 3aHATHNA W Ja00paTOpHBIX pabOT, TECTUPOBAHHUSA, A TAK)KE BBIIOJHEHHUS

o0Oy4aromuMHUCs WHAUBHUIYaIbHBIX 33JaHUN, TNPOEKTOB, HCCIEAOBaHWHA. Pe3ynbTartel 00yueHHS

OMpCACIIA0T, YTO O6y‘-IaIOHII/ICC$I AOJDKHBI 3HAThb, IMMOHUMATb MU ACMOHCTPHUPOBATH IO 3aBCPUICHHUU

HU3YUCHUA JUCHUIIIINHBI.

Jiis popmMupoBaHusi, KOHTPOJISI M OIEHKH PE3yJbTaTOB OCBOCHUS YYCOHOW TUCITUTUIMHBI

WCIIOJIb3YETCSI CUCTEMa OIICHOYHBIX MEpPOIPUSATHH, MPEACTABISIONIAs COO0OM KOMIUIEKC Y4eOHBIX

MEpPOTIPUATHH, COTIIACOBAHHBIX C pe3ylbTaTaMu OO0y4deHHS B chopMynrpoBaHHBIX ¢ yaeromM OI'OC
COO (mpeametnbie pe3ynbTaThl o guciumuinie) u I'OC CIIO.

Tunbl 0O1lEeHOYHBIX

Ne | OK/IIK | Monyas/Paznen/Tema | Pe3yabTat 00y4eHus .
MepOonpusITHI
| | OcHoBHOE coiepkaHue
1 Paznea 1. OcHOBBI Popuy.mposars
0a30Bble MOHATHS U
CTPOeHMNs BellecTBa
3aKOHbI XHMHH
1.1 | OK01 |Crpoenue aToMOB CocraBnars xumuueckue |1. Tect «Ctpoenue atoMoB
XUMUYECKHX JIEMEHTOB |(OPMYsbl COEJUHEHUI B | XUMHUYECKUX AJIEMEHTOB U
U MIPUPOJIa XUMHUECKOH |COOTBETCTBUU CO IPUPOJA XUMUYECKOH CBSA3HY.
CBSI3U CTENEHbIO OKUCIICHUS 2. 3a7a4M Ha COCTABJICHUE
XMUMUYECKHX JIEMEHTOB, |XUMHUYECKUX (HOpMyII
UCXOJI U3 BAJIGHTHOCTU M | IBYXaTOMHBIX CO€IMHEHUN
NIEKTPOOTPULATENBHOCTH |(OKCUAOB, CYIb(GHUI0B, THAPUIOB
U T.IL.).
3. 3ajaHus Ha UCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BaHUU COEOUHEHUH I10
HOMEHKJIaType MEXAYHapOIHOTO
CO03a TEOPETUYECKOH U
HPUKIIAJHON XUMHHU U
TPUBMAJIBHBIX HA3BAaHUM IS
COCTaBJICHUSI XUMHUECKUX
bopMyIn ABYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUIO0B, THAPUIOB U T.IL.) U
JPYTUX HEOPTaHUYECKUX
COEMHEHUHN OT/IEbHBIX KJIaCCOB
1.2 | OK01 |Ilepuoanyeckuii 3aK0OH U| XapaKTepU30BaTh 1. Tect «Meramunueckue /
OK 02 |rabnuua I.U. XUMHUYECKHE SJIEMEHTHI B | HEMETAJJTMUECKHE CBOMCTRA,
MeneneeBa COOTBETCTBUH C UX AIIEKTPOOTPHUIIATEILHOCTD U

MI0JIO’KEHHEM B
NIEPUOJAUYECKON CUCTEME

CPOJICTBO K 2JIEKTPOHY
XUMHUYECKHX JIIEMEHTOB B
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenust

THIBI OLIEHOYHBIX
MeponpHuATHIA

XUMHUYCCKUX DJICMCHTOB
J.N. MenneneeBa

COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEPUOINYECKOMN CUCTEME
XHMHUYECKUX 3jiemeHToB J[. 1.
Meneneeray.

2. IlpakTiyeckue 3a1aHus HA
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MIEPUOUIECKUM
W3MEHEHHEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COEQUHEHNN B COOTBETCTBHUH C
nonoxenueM Ilepuonnueckoin
CHCTEME.

3. [IpakTHKO-OpPHEHTHPOBAHHBIC
TEOPETUYECKUE 3a/IaHUsT Ha
XapaKTEPU3AINI0 XUMHIECKIX
3JIEMEHTOB: «MeTammaeckue /
HEMETaJNIMISCKIE CBOMCTBA,
AIEKTPOOTPUIATEIBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX JICMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOCHUEM U TI0JIO)KEHHEM B
MEePUOJINYECKOIN cucTeme
XHMHYECKHUX DJICMEHTOB

J.1. MenneneeBay

Pazgen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHUX peakuui

2.1

OK 01
OK 04

THIBI XUMHUYECKHIX
peakiuin

CocTaBiIsTh peakiiuu
COEMHEHUS, PAa3IIOKCHHS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peaknuu

1. 3agaum Ha COCTaBIICHHE
YpaBHEHUH peaKIuii:

— COCIUHCHUS, 3aMEIICHUS,
pas3ioxeHus, 0OMeHa,

— OKHCIIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKITHIL C
HCI0JIb30BaHUEM METO/Ia
AIIEKTPOHHOTO OanaHca.

2. 3aa4un HA pacyeT Macchl
BEIIIECTBA MK 00bEMA

ra3zoB 10 U3BECTHOMY KOJIMYECTBY
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pesyabrat 00yueHus .
MeponpusiTHii
BEIIIECTBA, Macce Wi 00bEMY
OJIHOTO U3 yYaCTBYIOIIHX B
peaKnuy BELECTB; PaCUCThI
Macchl (00bEMa, KOIMYecTBa
BELIECTBA) IPOYKTOB pEaKIy,
€CIIM OJTHO M3 BEIIECTB UMEET
pUMeECH
2.2 DNeKTpOIUTHYECKAS CocraBnats ypaBHeHus | 1. 3amaHus Ha cocTaBleHUE
JMCCOIMANINS ¥ MOHHBIN | XUMUYECKUX PEaKIHH MOJIEKYJISIPHBIX H HOHHBIX
oOMeH MOHHOTO OOMEHa C peaxiuii ¢ yuacTueM KUcior,
y4acTUEM OCHOBaHUU U COJIEH,
HEOPraHMYECKUX BEIIECTB | yCTaHOBJICHUE H3MEHEHUS
KHACIIOTHOCTH CPEJIBI
2. JJaboparopHas padota "Turbl
XUMHYECKUX peakiui'”

3 Pazgen 3. Crpoenne n |HccaenoBars crpoenne u| Konrposabnas paéora
CBOMCTBA CBOMCTBA «CBOliCTBa HEOPraHUYECKUX
HEOPraHMYecKuX HEOPraHMYecKuXx BellecTB)»

BellleCTB BelecTB
3.1 | OK01 |Knaccuduxamus, Knaccuduuuponats 1. Tect «Homenknarypa u
IIK 3.5 |nomenknarypa u HEOpPraHN4ecKue Ha3BaHUE HEOPraHUYECKUX
CTpOEHHUE BEIIIECTBA B COOTBETCTBUU |BEILIECTB UCXOs U3 UX
HEOPraHU4ecKux C X CTPOEHUEM XUMHUYECKON (OPMYJIBI MITH
BELIECTB COCTaBJICHUE XUMHUYECKOH

bopMyIbl UCXOS U3 HA3BAHUS
BELIECTBA M0 MEKTYHAPOIHOI
WJIM TPUBHUATBHOMN
HOMEHKJIAType».

2. 3a/1a4u Ha pacyeT MacCCOBOM
J10JTH (MacChl) XMHMHYECKOTO
aJIeMeHTa (COCIMHCHNS) B
MOJIeKyIe (CMecH).

3. [IpakTuyeckue 3a1anus Mo
KJIacCH(HUKAIIUU, HOMEHKJIAType U
XUMHYECKUM (hopMyliam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTHdeckue 3a/1aHus Ha
OTpe/eNIeHne XUMHUUYECKO
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOU
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pesyabrat 00yueHus .
MeponpusTHIl
CBSI3U M TUIIA KPUCTAIIINYECKON
pelIeTKH
3.2 | OK01 |®Dusuko-xuMHYECKUE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOIicTBa 3aBUCHUMOCTh (PU3HUKO- XAMHYECKUX CBOMCTB OKCHIOB,
IIK 3.5 |HEOpraHMYeCKuX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHHIA, aM(OTEPHBIX
BELIECTB HEOPraHMYECKUX BEILECTB |TUJIPOKCHUIIOB U COJIEH».
OT CTPOEHUSI AaTOMOB U 2. 3agaHus Ha COCTABJICHHE
MOJIEKYJI, @ TAKXKE TUIIA | yPAaBHEHUH XMMHUYECKUX PEAKIUN
KPUCTAJTMYECKON C y4aCTHEM MPOCTHIX U CIIOKHBIX
pemieTku HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBAaHUHU U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 33/IaHNs Ha
CBOICTBA U MOJy4CHHUE
HEOPraHNYECKHUX BEIECTB
4 Pa3nen 4. Ctpoenue u |UccienoBarb crpoenue u| KontposabHasi padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHUe U CBOICTBA
OPraHMYecKux BeLeCTB OPraHMYecKMX BelecTB)
BeILEeCTB
Ne | OK/IIK | Moayasn/Pa3znen/Tema | Pe3yabrar 00yyeHus Tumer OueHOqu’ =
MeponpusATHH
4.1 | OK 01 Knaccudukanus, KiaccudumnupopaThb 1. 3aganusa Ha coCcTaBIIEHUE
CTPOEHHE U OpraHWYEeCKUE BEIECTBA B | HA3BAHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEAMHEHUH MO0 TPUBUAIBHOU UITU

OPraHn4YCCKuX BCUICCTB

CTPOCHHUEM

MEXKyHapOHOU
CHUCTEeMaTHYECKOI HOMEHKIIATYpeE.
2. 3a1aHMs HA COCTaBIICHHE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX OpMyIT
OpraHUYeCKUX BEIIECTB
OT/CIIbHBIX KJIaCCOB.

3. 3amaun Ha ompeeneHue
npocTeiien GopmyIbl
OpraHNYeCKON MOJIEKYIIbI, UCXOIS
U3 2JIEMEHTHOTO cocTaBa (B %0)

pAs)




4.2 | OK01 |CgoiicTBa OpraHMueCcKuX|Y CTAaHABIUBATD 1. 3aganus Ha cocTaBieHUE
OK 02 |coenuHeHui 3aBHCUMOCTD (PU3UKO- YPaBHEHUI XUMHUYECKUX PEAKIIUIM
OK 04 XMMHMUYECKUX CBOMCTB C y4acTHEM OPraHUYECKHUX
IIK 3. OPraHUYECKUX BEILIECTB OT | BELIECTB HA OCHOBAHUU UX
CTPOEHUS MOJIEKYJ COCTaBa U CTPOEHHMS.
2. 3agaHus Ha COCTABJICHHE
YpPaBHEHUN XUMHUUYECKUX PEAKLIHiA,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C Y4ETOM MEXaHHU3MOB
IIPOTEKAHUS JaHHBIX pEaKIui U
T€HETHUYECKOMN CBSI3U
OpraHMYeCKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHbie 3a1a9u 110
YpaBHEHUSM peakKIyil ¢ yqacTueM
OpraHNYECKUX BEIIECTB.
4. JlTaboparopnas padota
“IIpeBpalieHust OpraHuueCKUX
BEILIECTB IPX HarpeBaHuu"
4.3 | OK01 |Unertudukamus HccnenoBath 1.IIpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 |opraHMyecKHX BELIECTB, | KAUECTBEHHBIC PEAKLIMU  |3a/aHUs 110 COCTABICHUIO
OK 04 |ux 3HaueHue u OPraHuYeCKUX XUMHYECKHX PEAKINI C y4acTUEM
MpUMEHEHHE B OBITOBOM |COEIMHEHUN OTAETbHBIX |OpraHMYECKUX BEIECTB, B T.U.
TIK3.5 |y MIPOU3BOICTBEHHOU KJIaCCOB MCIOJIb3YEMBbIX JUISl KX
NeSITEeNIbHOCTH YeJIOBEKa uaeHTuuUKayu B ObITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdoTa:

Il | IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaAHMe (CoAep:KaHue MPUKIATHOTO MOLYJIs)

5 Paznen 5. OuenuBaTth nocjeacTBusi| 3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuiei npogeccuoHAIbHON
NPOM3BOACTBEHHOM NMPOU3BOACTBEHHOMI AesITeIbHOCTH)

AesITeIbHOCTH JAeTeJIbHOCTH Ye10BeKa
YyeJI0BeKa C MO3UIHI
IKOJIOTHYEeCKOM
Oe3onmacHocTH
OK 01 |Xumus B GHITY U OuenuBaTh moceacTems | KEHC (c yderom Oynyuei
OK 02 |mpou3BO/ACTBEHHOU OBITOBOI U MpodeceHoHaLHOj
. JEATENIBHOCTH) B0o3MOKHBIE TEMB]
OK 04 JIeATeNBHOCTH YenoBeka | TPOM3BOJACTBCHHON KEHCOB:
OK 07 nesrenbHOCTH yenoBeka ¢ | 1. [lorennenue KIuMaTa y
1K 3.5 TTO3MIMH SKONOrHYecKoii | BPICBOOOKICHHE ra3oBbIX|

0€3011aCHOCTH

TU/IPaToOB CO JIHA OKEaHa.

2. bynymniye MaTepuasl
CTPOUTENBCTBA U CTPOUTEIBHOU
IIPOTYKIIHH.

26



3. HoBbie MaTepuanbl asis
00paboTku MeTaia,
JPEBECHHBI.

4. JIexkapcTBa Ha OCHOBE
PaCTUTCIIbHBIX IPCIapaToB
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