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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

1.1 MecTo AuCHUILNINHBI B CTPYKTYpe o0pa3oBarebHoi nporpammsl CITIO
OO6meoOpa3oBaTenbHas  AUCHMIUIMHA «XUMUS»  SABIAETCS  00s3aTE€IbHOM  YacTbhiO
00111e00pa30BaTEILHOrO ITMKIIA 00pa30BaTebHOM MporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
crenuanbHocTH  38.02.01 «OkoHOoMHKa ® Oyxraiarepckuit yder (IO OTpacisiM)», SIBIISETCA
MHBApUATUBHON AUCHUIIIIMHOMN.
YueOHasi IUCHUIUIMHA «XHUMHUS» HMEET MEXIpPEeIMETHbIe CBS3U C AUCHUILTUHAMMU:
«®Dusukay, «buonorusn».

1.2. leau 1 nJIaHupyeMble Pe3yabTAThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. lean o0meodpa3oBaTebHOM TUCHUTLIAHBI

@®opMHUpOBaHUE Yy CTYAEHTOB MPEACTABIEHUS O XHUMHUYECKOM COCTaBISIOLICH
€CTECTBEHHO-HAYyYHOW KapTUHbI MHpa KaK OCHOBBI NPUHATUS PEUIEHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO IMOBEJCHHS B IIPUPOJHON Cpee.

3anayu AUCIUIUIMHBL:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUA XUMUYECKUX MPOIECCOB U
SBIICHUH B OKpYXKalolllel cpeie, LENOCTHOW Hay4yHOW KapTUHBI MHUPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIIBI HEOPTAaHWYECKHX M OPTaHUYECKHX BEIIECTB,
YPaBHEHUS XUMHYECKHX PEAKIHUi, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUIM ¢ COOJNIOZCHHEM TMpaBWJl 0Oe30macHOro ooOpalmieHuss ¢ BEIecTBaMH U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh HHPOPMALIMIO XUMHUYECKOTO XapaKTepa U3 pa3IMuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHUS MPOTHO3UPOBATH IIOCIEACTBUS CBOEH JESATENIBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHMKEHMM XUMHYECKOM Hayku U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 001Ie00pa3oBaTeIbHONH JMCOMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO
Ocoboe 3HaueHe JUCUUIUIMHA UMeeT pu GpopmupoBanuu OK:



Kox v HaumenoBanue

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

(popmupyembIx 1

KOMIeTeHIuii O01mue JAucaunianHapHbie
OK 01. Bri6upats | B yactu Tpy10BOro BOCIUTaHUSA: - BJIAJIETh CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIKOYAET:
CHOCOOBI pelIeHHs 3ajad | - TOTOBHOCTh K TPYAYy, OCO3HaHHE I[EHHOCTU | OCHOBOIIOJIATAIOIIME TMOHATUS (XUMHUYECKUH SJEMEHT, aroM,
npogeccuOHaTBLHON MacTepcTBa, TPYAOTIO0HE; ANIEKTPOHHAsT 000JI0YKa aToma, s-, p-, d-2JIEKTPOHHBIE OpOHTAIN
NesITeNIbHOCTH - TOTOBHOCTh K  AaKTHBHOW  JESTEIbHOCTH | aTOMOB, UOH, MOJIEKYJa, BAJIEGHTHOCTb, JIEKTPOOTPHUILIATEIHHOCTD,
MIPUMEHUTETHEHO K | TEXHOJIOTUYECKOW W COLMAIIbHOW HANpaBJICHHOCTH, | CTETIEHb OKHUCIEHHUS, XUMHUYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca,

Pa3JIMYHBIM KOHTCKCTaM

CHOCOOHOCTh ~ MHULIMUPOBATH,  IUIAHUPOBAThH |
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JCSITEIIbHOCTD;

- UHTEpEC K pa3IuyHbIM cdepaM mpodheccuoHaIbHOMI
NEeSTeIbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
MMO3HABATEIHHBIMH JIEUCTBHUSIMU:

yueOHBIMU

a) 0a30BbIC JIOTMYECKUE JICHCTBUS:

- CaMOCTOSITEIIbHO (hopMyIIMpoBaTh u
aKTyalu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMUBATb CYH_ICCTBCHHLII\/’I MpU3HAK HJIN

OCHOBaHUsA  JId CpaBHeHI/ISI, KJ'[aCCI/I(bI/IKaHI/II/I nu
0000IICHMS;
- ompenensaTh IETU  JICATEIBHOCTH,  3a/1aBaTh

MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS;
- BBIABJISATH 3aKOHOMEPHOCTM M TPOTHUBOPEUYMUS B
paccMaTpUBaEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JICSATEIBLHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEJISIM, OLIEHUBATh PUCKHU
MMOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BHBATh KPEAaTUBHOE MBIILJICHUE NPHU PEIICHUHN

MOJISIPHBIM 00BEM, YIIIepOoJHbIN CKelleT, (PyHKIMOHAIbHAs IPYyIIa,
paauKai, u30Mepus, U30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- M A30TCOAEpIKAIIUE COCIUHEHMS,
OMOJIOTMYECKH AaKTUBHBIE BellecTBa (YIJIE€BOMBI, >KUPBI, OENKH),
MOHOMeEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCAMHEHUS, KPHUCTAUIMYECKasi peIIeTKa, THIBI XHUMHUYECKHX
peaxuui (OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIMM HMOHHOTO OOMEHa), pPacTBOp,
JIEKTPOJIMTHI, HEDJICKTPOJIUTHI, NEKTPOIUTHYECKAs
JUccoLuanus, OKHCIIUTEIb, BOCCTaHOBUTEIIb, CKOpPOCTh
XMMHUYECKOM pEeaklUu, XUMHUECKOE paBHOBECHE), TEOpUU U
3aKOHBI (TEOPHUS] XMMHYECKOIO CTPOEHHUSI OPraHWYECKUX BEIIECTB
AM. byrnepoBa, TeopHsl 3JIEKTPOIUTHUYECKON JHUCCOLHUAINH,
nepuonanueckuil 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJHMYECKUH  S3BIK  XUMHH,
(hbakTONOrMuecKue CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYYEHUU U
0€30I1aCHOM  MCIIOJIb30BaHUM BaXHEWIIMX HEOPraHMYeCKHX |
OpPTaHUYECKUX BEIIECTB B OBITY M NPAKTHYECKOW NEATEITHHOCTH
YeJI0BEKa;

- yYMeTh BBIABIATH XapaKTepPHbIE TPU3HAKA W B3aWMOCBSI3b
M3YYEHHBIX MOHITUHN, IPUMEHSATh COOTBETCTBYIOILIHE MOHATHUS TIPU

! Jucyunaunapuvle (npeomemmule) pe3yibmamyl YKA3bl6aOMcs 6 COOMemMcmauu ¢ ux noanvim nepeyrem 6o @IOC COO ot 12.08.2022r. Ne 732 ons 6a306020 ypoeHs uzyyenus,
07131 YenyOnAeHHO20 YPOBHSL U3YYUeHUs




KU3HEHHBIX TIPOOIIEM

0) 6a30BbIE UCCIIEOBATEIIHCKHUE ICHCTBHS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U
MPOEKTHON JEeATENLHOCTH, HABBIKAMU Pa3pEIICHHUS
npo0em;

- BBIBJIATH NPUYUHHO-CIICACTBCHHBIE CBSI3U W
aKTyallu3UpoBaTh 3a/Jayy, BbIIBUTaTh THIIOTE3Y €€
pelIeHs, HaXOAUTh apTyMEHTHI JIJIS JI0Ka3aTeIbCTBa
CBOMX yTBEpXKJICHUH, 3a7aBaThb MapaMeTpbl H
KPUTEPHUU PEIICHUS;

- aHANIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS
3alaud  Pe3yJbTaThl, KPUTHYECKH OIICHUBATH WX
JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSX;

- YMETh NEPEHOCHTHh 3HAHMs B MO3HABATEIHHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HECATCIIEHOCTH,
- yMeThb HMHTETPUPOBATh 3HAHUS U3
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJIEH, MIPEATIaraTh OpUTHHAILHBIE
MTOJIXOJIbI U PEIIICHUS;

- CLIOCOOHOCTH UX UCHOJIH30BAaHUS B TIO3HABATENHHOM
U COLIMAIbHOM NPAKTHUKE

Pa3HbIX

OMMCAHUU CTPOEHUSI U CBOMCTB HEOPTAHMYECKUX U OPraHUYECKUX
BCIICCTB U UX HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHYCCKHUX
3HAaHUH C  MOHATHSAMM M NPEACTABICHUSIMH  JPYTHUX
C€CTCCTBCHHOHAYYHLIX NPCIMCTOB,

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XUMUYECKHUX COECIMHEHUI
MEKIYHAPOAHOTO COK03a TEOPETUYECKON U NMPUKIAJIHON XUMHHU U
TpUBHAJIbHbIC HA3BaHUS BAXHEHUIIUX BEIIECTB (ITUJICH, alleTHIICH,
rmnepud, (enon, QGopmanpaerun, yKcycHas KHUCIOTa, TIUIUH,
yrapHbIil Ta3, YIIEKUCIbIA ra3, aMMHaK, ranieHass HW3BeCTb,
HEeranmicHasd HW3BECTh, IIMThEBAs1 COda H ILPYTI/IX), COCTaBJIATHb
(hopMyIIbl HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB, ypaBHEHUS
XUMHNYCCKUX peaxunﬁ, O6’b$ICH$ITI> HUX CMBICII; HNOATBECPKAATH
XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBCTCTBYIOIIMMHU JOKCIICPUMCHTAMH U 3aIllMCAMU ypaBHeHI/Iﬁ
XUMHUYECKUX PEAKIUH;

- YMCTb YCTaHaBJIMBATb MNPUHATJICIKHOCTD HN3YUCHHBIX
HEOPraHUYECKUX W OPraHMYECKUX BELIECTB K OIpPEAESICHHbIM
KJIaccaM M TpynIiaM COEMHEHUH, XapaKTEepU30BaTh UX COCTAB U
BaXHEHIIME CBOMCTBA; ONPENENHATh BUIBl XUMHUYECKUX CBS3EH
(KOBaJ'IeHTHaSI, HOHHAas1, MCETaJllIM4YCCKasd, BOI[OpOI[HaSI), THIIBI
KPUCTAINIMYECKUX  PEIIETOK  BEIIeCTB;  KiIaccU(UIMPOBATH
XUMHYCCKUEC PCAKIINH,;

- chopMHpoBaTh MPEACTABICHUS: O XMMHUYECKON COCTaBIISIONICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHUpaA, pOJIM XUMHU B IMO3HAHHUUN
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIUMOM NSt
perieHusl MPaKTHYEeCKUX 3a7ad W SKOJOTHUUECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIAHON CpELIE;

- yMeTb MPOBOJUTH pacueThl MO XUMHUYECKUM (opmyrnam u
YPaBHEHUSIM XUMHUYECKHUX PpPEAKUMM C  HUCIOJIb30BAHUEM
(1)I/ISI/IV-IGCKI/IX BCJIMYHH, XapaKTECPU3YIOIINUX BCIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE
yCIIOBUSI) Tra3oB, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh




CUCTCMHBIC XUMHWYCCKHUC 3HAHHA I IPUHATHUA peIHeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3aHHLIX C BCIICCTBAMU
U UX IIPUMCHCHUCM

OK 02. Hcnonb3oBark
COBpEMEHHBIC  CpEACTBa
TIOUCKA, aHaJm3a u
HUHTEPIPETAINH
nHpopmauu u
MH(POPMALOHHbIE
TEXHOJIOTUU VIS
BBITIOJTHCHHUS 3ama4
npoheCCUOHATLHON
JeSTSIILHOCTH

B obGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKd UM OOIIECTBEHHOM IPAKTUKH,
OCHOBAHHOTO Ha Jianore KYJIbTYP,

CIIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM
KYJIbTYpbl KaK CpEACTBAa B3aUMOJCHCTBUS MEXKIY
JIFOJIbMU 1 TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JeATEIbHOCTH,

TOTOBHOCTh OCYILECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENIbCKYIO JIESTEIbHOCTh HWHIAWBUIYAIbHO
U B IpyMIe;

Osnanenue YHUBEPCAIbHBIMU yueOHBIMU

IIO3HAaBATCIIbHBIMHU HeﬁCTBHﬂMHI

B) paboTa ¢ uHpOpMaIUeH:

- BIAJETh HaBbIKAMHU MOJIY4YEHUS HHQOpPMAIMH U3
HUCTOYHUKOB  Pa3HbIX THUIOB, CaMOCTOSITENHHO
OCYIIIECTBIISATh TIOWUCK, aHAJIN3, CHUCTEMATH3AIUI0 H
WHTEpIpEeTani0 UHOOPMALIUK PA3IUYHBIX BHUJIOB H
dhopm npecTaBieHus;

- Cco3JaBaTh TEKCTHl B pa3NUYHBIX (opmarax c

Y4eTOM Ha3Ha4YeHWs WHPOPMAIMH W  IEJICBOU
aymUTOpPUH,  BbIOMpas  OoNTHUMalbHYIO  (opmy
MIPEACTABICHUS U BU3YyaTU3allHH;

- OUEHUBATb  JIOCTOBEPHOCTh,  JIECTUTUMHOCTh

uHpopManuyd, €e COOTBETCTBUE
MOpaIbHO-ITHYECKUM HOpPMaM;
- HCIIOJIb30BAaTh CPEJICTBA MH(OPMAIIMOHHBIX H

IMpaBOBBIM n

- YMCTh IINIAHUPOBATH M BBIINIOJIHATH XHUMHAYECKHM OKCIICPUMCHT

(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU  HArPEBAHUH,
MIOJIyYEHUE OSTWICHA W H3YyYCHHE €ro CBOWCTB, KauyeCTBEHHBIC
peakuuu Ha  amblIeruiabl, Kpaxmall, YKCYCHYI KHCIOTY;

ACHaTypanus 0eJIKOB IIpy Harp€BaHuM, UBETHBIC pCaKINN 6CJ'IKOB;
MMpOBOAWUTL PCAKIMU MOHHOI'O 06M€Ha, OIPCACIIATL CPEAY BOAHBIX
PaCTBOPOB, KAaUCCTBCHHLIC PCAKIMUKU Ha Cyﬂb(l)aT', Kap6OHaT' u

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHUSL; pemiathb
SKCIIEpPUMEHTaJbHbIE  3aayd 1o TemMaMm "Mertamiel" U
"Hemertannel") B COOTBETCTBUM C MpaBWIAMU  TEXHUKHU

0€30I1aCHOCTH IpU OOpaIlleHUH € BEIEeCTBAMU M J1a0OpaTOPHBIM
00Opy/lOBaHUEM;  MPEACTaBIATh  PE3YyJIbTaTbl  XUMHYECKOIO
JKCHEpUMEHTa B (hopMe 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIMPOBAThH BEIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;
- YMETb aHAJIM3UPOBATH XMMUYECKYI0 HHPOPMALIUIO, TOIY4aeMYI0
U3 Pa3HBIX HMCTOYHUKOB (CpPEICTB MaccoBOM HMH(OpMalMH, CETb
WnTepHer u npyrue);

- BJIAJICTh OCHOBHBIMU METOJaMU HAYYHOI'O MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIEHUH (HaOdrofeHue, M3MepeHue, SKCHEPUMEHT,
MOJICIUPOBAHUE);

- yMeThb NPOBOJMUTH pPAcCyeThl MO XHMHUYECKUM (opMylaM H
YpaBHEHMUSIM  XHMHUYECKHMX peaKkUUid €  HCIOJIb30BAHHEM
(GU3NYEeCKUX  BENMYMH, XapaKTEpU3YIOIIMX  BellecTBa C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBUSI) Tra3oB, KOJMYECTBA  BEIIECTBA;  HCIIOJIB30BATh
CUCTEMHbIE XMMHMUYECKHE 3HaHHs s NPUHATHS pEUIeHU B
KOHKPETHBIX KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU
U UX IPUMEHEHUEM




KOMMYHHUKAIIIOHHBIX ~ TEXHOJOTHH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3ama4 c COOJTIOICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUCHBI,  PECypCcOCOEpexeHHUs, TPaBOBBIX U
9TUYECKHX  HOPM,  HOPM  HH(POPMAIMOHHOMN
0€e30IaCHOCTH;

- BJIAJECTh HABBIKAMH PACIIO3HABAHWSI W 3aIlUTHI
uHpopmanuu, uHPOpPMAIMOHHOW  Oe30macHOCTH
JUIHOCTH

OK 04. Db dexTrBHO
B3aHMOJICHCTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaHIe

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
Y CaMOOIIPEJIETICHHUIO;

-OBJIa/ICHUE HABbIKAMHU Yy4eOHO-UCCIIEIOBATENbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMM KOMMYHUKATUBHBIMHU
JICUCTBUSIMMU:

0) coBMeCTHas ACATEIbHOCTD:

- TIOHMMAaThb W HCHOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHIMBUYaJIbHOU paboTHI;

- IPUHUMATh I[€IM COBMECTHOW J€ATEIIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacrpenenarb poJM ¢ y4eTOM MHEHUW Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BBHIMOIHITH PabOTy B YCIOBUSIX

peanbHOTO0, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHS;
- OCYWIECTBJISITh  TMO3UTHUBHOE  CTPATETUYECKOE

MOBEJIEHUE B PANIMYHBIX CHUTYalHUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM
OBnazieHue  yHUBEPCAIbHBIMH  PETYJISATHUBHBIMHU
IeHCTBUSIMU

I') MPUHSATHE ce0sl U IPYTUX JIOJICH:

- YMETh IUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHH JKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX  BEIIECTB IPU  HArPEBaHUU,
IIOJIyYEHUE OTUJIEHA W WM3YYEHHE €ro CBOWCTB, KayeCTBEHHBIC
peakuuu Ha  ambJerujbl, Kpaxmall, YyKCYCHYIO KHUCIOTY;
JeHaTypanus OeNKOB IPH HarpeBaHUM, IBETHBIC PEAKIIUN OCIIKOB;
MIPOBOJUTH PEAKIIMK HOHHOTO 0OOMEHA, ONPEAEISATh CPely BOAHBIX
pacTBOpOB, KaueCTBEHHBIC pEaKkIUH Ha Cyiabdar-, KapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KAaTHOH aMMOHHUSI; pears
OKCIEpPUMEHTAIbHBIE  33Jaud 1o Temam "'Meramisl" U
"Hemeramnsl") B COOTBETCTBMM C  TPAaBWJIAMH  TE€XHHMKH

0€30MMacCHOCTH MPH OOpaIleHUH C BEIIEeCTBaMU M J1IaOOpPaTOPHBIM
00OpyJOBaHUEM;  TPEACTABIATH  PE3YJNbTaThl  XMMHUYECKOTIO
JKCIepUMeHTa B (hopMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJINpOBaTh BHIBOJII HA OCHOBE ATUX PE3YJIbTaTOB




- IPUHUMAaTh MOTHBBI M apTyMEHTBI JIPYTUX JIOACH
MIPU aHAJIM3E PE3yJbTAaTOB JAEATEILHOCTH;

- MMPU3HABaTh CBOE MPABO W MPABO JIPYTUX JIFOJCH Ha
OIIUOKHU;

- pa3BUBATh CMOCOOHOCTHh MOHUMATh MHUP C IMO3UITUH
JIPYToro 4yeioBeKa

OK 07. CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen Cpespl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(hOPMHUPOBAHHOCTb HKOJIOTUYECKOH KYIbTYpHI,
[NOHUMAaHUE BIMSHUS COLMAJIBbHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MPUPOAHON U COLMATBHOMN
Cpelbl,  OCO3HaHWE  IJI00AJIBHOTO  XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

- IUIAaHUPOBAaHWE U OCYILIECTBJICEHUE JEHUCTBUM B
OKpY)Kalollle Ccpele Ha OCHOBE 3HAHUA LENei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIpUSATHE ACUCTBUM, NPUHOCALIUX BpeEn
OKpY’Karolllel Cpee;

- YMEHuE IPOTrHO3UPOBATH
9KOJIOTMYECKHUE  TIOCIEICTBUSA
JENCTBHN, MPEAOTBPAILATh UX;
- pacIIMpeHHE OIbITa AEATEIBHOCTH IKOJIOTHUYECKOU
HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHON M COIMAIIbHOMN JIEATEIIbHOCTH;

HeOJIaronpusITHbIE
peaNpUHIMAEMBIX

- cOpMHUPOBATH TMPEJICTABICHUS: O XMMHUYECKON COCTABIISIOIICH
€CTECTBEHHOHAY4YHOM KapTHHBI MHpa, POJIM XUMHUU B HO3HAHUU
SBJICHUA TPHUPOJBI, B (OPMHPOBAHUU MBILIUICHUS U KYJIBTYPHI
JMYHOCTH, €€ (YHKLUMOHAIBHON IPaMOTHOCTH, HEOOXOJUMOM IS
peleHus] MPAaKTHYECKUX 3a/1a4 M SKOJIOTMYECKH OOOCHOBaHHOTO
OTHOILIECHMSI K CBOEMY 3/10pPOBBIO U IIPUPOTHON CpeIe;

- YMeTh COOJIOAaTh MpaBHJIa SKOJIOTMYECKH IIEJIECO00pa3HOTOo
NOBEJEHUsI B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpAHEHHUs CBOErO 3J0pPOBbs M OKPYXKAKOIIEH IPUPOIHOU
CpeAbl; YYMTHIBaThb ONACHOCTh BO3ACHUCTBUS HAa KHUBBIE
OpraHnu3MbI OIMpCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTes NPeAebHON JOIMYCTUMON KOHIEHTPAuu

B PE3YIBbTATC OCBOCHUA TUCHHUIIJIMHBL 06yqa101u1/n71051 00JIDICEH UMemb npaKmuquKuzZ onvlm NOHUMAHUA HayllHOIZ KapmuHvl Mupa.
Peanmaunﬂ IporpaMmaI yqe6H0171 AUCHUIUIMHBI IPEAYCMATPHUBACT BO3ZMOKHOCTb UCIIOJb30BaHUA 3JICKTPOHHOT'O 06yqu1/1$[ U AUCTAaHIIUMOHHBIX

O6paSOBaTeJ'H)HI)IX TCXHOHOFHI;'I, B TOM YHUCJIE IJId ITPOBEACHUA HpOMe)I(YTOqHOf/’I aTTeCcTalnn




2. CTpyKTYypa u cojep:kaHue 001eo0pa3oBaTeIbHOM JUCITUNITIHHBI

2.1. O0beM QMCHUILIAHBI H BUAbI YU4eOHOM padoThI

Bup yueOHoii padoThl

O0beM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IM CITATIJIMHbI

72
B T.4U.

OcHoOBHOE co/lep:KaHue 64
BT. 4.
TEOpeTUIeCKoe 00yueHue 36
IPAKTUYECKHUE 3aHSITUS 18
1abopaTOpPHBIE 3aHITHUS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 6
B T.4Y.
TEOpeTHYecKoe 00ydeHne 2
paKTHYecKoe 00y4yeHue 4
Ipomexyrounas arrectamus (quddepeHnnpoBaHHbIi 3a4eT) 2
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
pa3iesioB U TeM JIabopaToOpHbIe U MPAKTHYECKUE 3AHATHUS KOMIIeTEeHIIUH
1 2 3 4
OcHoBHoOe cogepkaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XAMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs aroma. CHMBOJIMYECKHI SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma Banentnole  anmekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MPUPOAA  XUMHYECKOH  CBS3H. 2
XUMUHCCKON DJIEKTPOOTPUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3M (KOBAJICHTHAs, WOHHAS, METaLUTHYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl
IpakTuyeckoe 3ansaTue Ne 1. CTpoeHrne aTOMOB XUMHUYECKUX 3JIEMEHTOB 2*
Pemennie 3amaHuii Ha WCIOJIB30BAHHE XUMHUYECKOW CHMBOJIMKM ¥ Ha3BaHUW COEIMHEHUN 1O
HOMEHKJIATYpe MEXJIYHAPOJHOTO COK3a TEOPETUYECKOH M TPHKIAAHON XUMHH M TPHUBHAJIBHBIX
HA3BaHWUN JUIS COCTABIICHUS XMUMHUYECKUX (POPMYN BYXaTOMHBIX COCAMHEHM (OKCHIOB, CYIb(PUIOB,
THJIPHUJIOB U T.I1.) U APYTHX HEOPTAaHMYECKUX COSAMHEHHUH OT/IEIbHBIX KJIACCOB. 2
[TpakTHdeckue 3aJjaHusl HA YCTAHOBJICHHE CBA3M MEXKIY CTPOSHHEM aTOMOB XHMMHUYECKUX AJIEMEHTOB U
NEPUOIMIECKAM M3MEHEHHUEM CBOMCTB XMMHUYECKHX JJIE€MEHTOB M MX COCIMHEHHH B COOTBETCTBHH C
nojoxeHueM lleproauueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnonnueckuii | [pakruyeckoe 3ansitue Ne 2. [Tepuonuueckas cucrema Xxumuueckux nemeHToB /.M. MenneneeBa 2* OK 02
3aKOH M TabMIa [ Dyspyeckuit cMbici [Mepuoauueckoro 3akona J[.1. Meneneesa. 3aKOHOMEPHOCTH H3MEHEHHS
AW Mennieneesa |cpojicts XUMHUECKHX HIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MIOJIOKEHHEM XUMHUYECKOT0 AieMeHTa B [lepuomudeckoit cucteme. MUpoBO33peHUECKOE M HAYIHOE
3HaueHue [lepnonnueckoro 3akona /[.1. Menneneesa. IIporuossl JI.1. Menneneea. OTKpbITHE HOBBIX
XMMHYECKUX JIEMEHTOB. 2
Pemenue npakTUKO-OpPUESHTHPOBAHHBIX TEOPETUUECKUX 33JJaHUI HA XapaKTePU3aIUI0 XUMHUECKUX
aeMeHTOB «MeTaumdeckre / HeMeTAITHUECKUE CBOMCTBA, SJIEKTPOOTPHIIATEIEHOCTh XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX JEKTPOHHBIM CTPOCHUEM U MOJIOKEHHUEM B IEPHOANYECKON CHCTEME
xumMudeckux 3yemenToB [[.M. MengeneeBay
Pa3nen 2. XuMnuyecKkue peakuuu 10
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Tema 2.1. Tumsr OcHoBHOe coaep:kaHue 4 OK 01
XUMHAYECKUX Teopernueckoe o0yuenue 2
peakuui Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUH peakluil COeAMHEHUS, PA3JI0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIUil TOPEHUs,

OKHCJICHUSI-BOCCTAaHOBJICHHUS.

VYpaBHeHUs OkHUCIEHUSA-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi METOOM 3JIEKTPOHHOTO

Oananca. OKMCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, IPOM3BOACTBEHHBIX IIpoLEeccax U

KHU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckoe 3anaTHe Ne 3. OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 110 o

YPaBHEHHUSM XUMUYECKUX PEAKIHA

KonnyecTBeHHbIE OTHOLIEHUS B XUMUHM. MoJb KaKk €IMHMIIA KOJIMYecTBa BelecTBa. MossipHas macca.

3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MoispHbli 00beM razoB. OTHOCUTENIbHAS 5

IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEaKLUil C MCIOIb30BaHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPOIUTUIECKA | TeopeTHuecKoe 0GyueH e 2 OK 04
A MCCOMMANMA M 1 Teopus >1eKTPOIMTHYECKON aucconuanyi. MOoHbL. DIEKTPOIUTEI, HEXIEKTPOIUTEL Peakiuu HOHHOTO
HOHHbII 0OMEH obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TIONHBIX W COKPAIICHHBIX 2

MOHHBIX yYpaBHeHHH. KnCI0THO-OCHOBHBIE peakuyu. 3a1aHusi Ha COCTaBJIEHUE HOHHBIX Peaklnit

JlabopaTopHoe 3ansiTue Ne 1. Tunsl XuMHUYECKUX peakuit 2*

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB

XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieNeHne cpeibl BOAHBIX 2

pacTBOpOB. 3a/1aHUsI HA COCTABJICHNE HOHHBIX peaKklui

Crpoenue BeriecTBa 1 xumuueckue peakiun. (Konrponbhas pabora 1) 2
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2
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HOMEHKJIaTypa U
CTpPOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranudeckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOpPraHMYECKUX BEIEeCTB. ArperaTHble COCTOsIHUSA BenlecTBa. Kpucrtamnnueckue u amopHble
BCIICCTBA. Tumsr KPpUCTANIMYCCKUX PCIICTOK (aTOMHaSI, MOJICKYJIsIpHas, MOHHas, MCTaJIJII/I‘-IeCKaH).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKOM perieTku. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIIIECCTB OT BUAA XHUMHYECKOH CBSA3HU U TUIIA KpHCTaJIJII/I‘ICCKOfI PCHICTKU.
[TpuunHbl MHOrOOOpa3usi BEIIECTB

IIpakTnyeckoe 3ansiTue Ne 4. HoMmeHk1atypa HEOpraHMYECKHX BEIIECTB U XUMHUYECKHE (HOPMYIIbI

2*

HazBanue BemiecTBa UCXO/IS U3 UX XUMUYECKON (DOPMYIIBI I COCTaBICHHE XUMUYECKON (hOPMYIIBI
UCXO/s U3 Ha3BaHuUs BenlecTBa 1o MexxayHapoaHoit (MIOITAK) unu TpuBranbHONH HOMEHKIATYpE.
Pemennie npakTUyecKux 3alaHUl MO KiIacCU(PHUKAIUM, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB (YrapHBIM Ta3, YIVIEKHCIBIA Ta3, aMMHAaK, raiieHas
U3BECTb, HETAIICHAs! U3BECTh, IUTHEBAS CO/IA U JPYTUX): Ha3bIBATh U COCTABIATH (POPMYIbI XUMUUECKUX
BELIECTB, ONPEENIATh PUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMuueckoit uuopmaruu (CpeacTB MaccoBoil HHPpopMaIiy, ceTh IHTepHET u apyrue).
[Towck wHpOpPMAIIK 10 Ha3BAaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hOpMyJIaMm

OK 02

Tema 3.2. Pusuko-
XUMHUYCCKUC
CBOMCTBA
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

OcHoBHOE CoAcpKaHue

TeopeTuquKoe oﬁyqelme

Mertannel. O6uue ¢puznyeckue U XUMMUYECKHe CBOMCTBA MeTauioB. CriocoObl MosyuyeHus. 3HaueHHe
METaJUIOB U HEMETAUIOB B MPHPOJIE M KHU3HEIEATEIBHOCTH YeloBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HeMeTalUIoB. THIMYHBIE CBOMCTBa
HemetaioB [V— VII rpynn. Knaccuduxanus n HomeHkIaTypa coeqMHEHUH HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYeCcKHe CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIA0B, KUCIIOT,
coleit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOAHBIX COCHHHCHHﬁ,
BBICHINMX OKCHUI0B U THAPOKCHUIOB

IIpakTuyeckoe 3ansitue Ne 5. CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yHaCTHEM IPOCTHIX
Y CJIO’KHBIX HEOPTaHHUYECKHUX BEIIECTB

2*

CocraBiieHHEe ypaBHEHMM XWMHYECKMX PEAKIUH C y4aCTHEM METAUIOB M HEMETaUIOB; OKCHJIOB
METaJUIOB, HEMETAJUIOB W aMQOTEPHBIX JJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUH U
aM(OTEepHBIX THJIPOKCHUIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOUINX UX CBONCTBA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAB, IOIYYEHUE U
0e30I1acCHOE HMCNOJIb30BAHUE Ba)KHEHIIMX HEOPraHMYECKMX BEHIECTB B OBITY U NPaKTUYECKOH

OK 01
OK 02
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JACATCIIBHOCTH YCJIIOBCKA

Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentudukauns | JlaGoparopuoe 3ausarue Ne 2. MnenTudukaims HEOPraHUUECKUX BEILECTB 2* OK 02
HCOPraHMYECKHUX  |PerreHHe SKCHCPUMEHTAIBHBIX 337a4 110 XMMHYCCKHM CBOMCTBAM METAJIOB W HEMETA/LUIOB, IIO OK 04
BCIICCTB PacrO3HAaBAHUIO U NOJIYYEHHUIO COCIMHEHUM METAIIIOB U HEMETAJLIIOB.

Nnentuduxanus HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB, 2

XapaKTepHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHHS

CaoiicTBa Heoprannueckux Bemiects. (KonrponpHas padota 2) 2
Paznean 4. CTpoeHue U CBOICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe oGydyenue 2
CTpoeHHnE " IlosiBneHue 1 pa3BUTHE OPraHUYECKOU XMMUHU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u
HOMECHKJIaTypa 3HAYCHHE OPTAaHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
BEILIECTB OcCHOBHBIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coenuHenuid A.M. Bbytieposa.

VriepoaHslid CKEJIET OpPraHU4eCKON MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 u30Mepshl. 2

[Tonstne o QynkuuoHaneHoit rpynmne. Pagukan. IlpuHIunel KiaccUPUKAMU  OPraHUYECKUX

coeMHeHUN. MexayHapogHas HOMEHKJIATypa M MPUHLIMIBL HOMEHKIATypbl OpPTraHUYECKHX

coenuHeHuil. [lonstre 00 a3zoTcoaepX amuxX COCAMHEHUSX, OHWOJIOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yrmeBomax, xupax, Oelmkax W Jp.), BBICOKOMOJICKYJISIPHBIX COEAMHEHHSX (MOHOMEp, TMOJIUMED,

CTPYKTYpPHOE 3B€HO)

IIpakTuyeckoe 3ansiTue Ne 6. HomMeHkiiarypa opraHMueckux COeJuHEHUN 2*

HomeHnknarypa opraHuyeckux COEIMHEHHH OTAENbHBIX KIIACCOB (HACBIINICHHbIC, HEHACBILIEHHBIE U

apOMAaTHYECKHUE YTIIEBOJOPOBI, CIUPTHI, (DEHOJIBI, allbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocraBieHHe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYNI OpPraHUYECKHX BEIIECTB OTIEIBbHBIX 5

KJIACCOB, HCIIOJIB3YS WX Ha3BaHHUS IO CHUCTEMAaTHYECKONW W TPUBUAIBLHON HOMEHKJIAType (dTHIICH,

aleTUIIeH, TIHIEepUH, (eHos, (GopManblIeruj, yKCycHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiiiieit

(dbopMyIbl OpraHu4ecKol MOJIEKYJIbI, HCXO0/IA U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHoBHOe coep:kaHue 12 OK 01
CaoiicTBa Teoperuueckoe obyuenue 6

14




OpraHN4YeCKHUX
COE€IUHEHUN

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COEJAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas Gpopmyna; n3omMepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; COCOOBI MOTYUYCHHS):

— TpeleibHbIe YIIeBOAOPOAbI (aJIKaHbl U IUKIOAIKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YTIIEBOJOPOJIOB, HAX0XK/ICHUE B
MpUPOJIE U NPUMEHEHHUE AJIKAaHOB,;

— HempelenbHble (QJIKEHbl, AlKUHbBl W alKaJWeHbl) U apOMAaTUYECKUE YIIeBOJOponbl. [opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU U PE3KU METAJIJIOB

— KUCJIOPOACOepKAIINUE COSAMHECHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI ¥ A(UPHI, aTbJICTHIbI
U KETOHBI, >XHUPbI, yrieBojsl). [IpakTudyeckoe NPUMEHEHHE HTWICHIJIUKOJSA, [IIHIepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneTaibAerHAa, YKCYCHOM KHUCIOThl. MpUla Kak COJMU  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30Tcojepalllie CoeIMHEHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

["'eHeTHUeCKas CBS3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IpakTnyeckoe 3ansitue Ne 7. CBolMCTBa OpraHUYECKUX COSIUHECHUI

2*

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJIyUYEHUs1): peaesbHbIe (aJIKaHbl U IIUKJIOAIKaHbI),
HenpeiebHbIe (AIKEHbI, AIKMHbBI U allKaJHeHbl) 1 apOMaTHUYECKHe YIIIeBOAOPOAbI, COHUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3QUpPbI, adbAETHJIbl M  KETOHBbl, AaMHMHbI M  aAMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHME YPABHEHHM XMMHUYECKUX PEAKIHUl C
y4acTHUEM OPTaHUYECKUX BEILIECTB HA OCHOBAHMHM X COCTaBa M CTPOEHUS

IIpakTyeckoe 3ansaTue Ne 8. CocraBieHHe CXEM peaKIIMi OPraHUYECKUX COCIUHEHUM

2*

CocraBneHue cxeM peakiuuid (B TOM 4YHCIIE€ MO MPEAJIOKEHHBIM I€MOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMYECKHX COEIMHEHHMH OTAETBHBIX KJIacCOB, CIOCOOBI
UX TIOJIyYEHHsS] M Ha3BaHUE OPraHWYECKHX COECIMHEHWM 10 TPUBHAIBHOM WM MEXIYHApOIHOU
CUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOMCTBA OpPraHWYECKHUX
COCIMHEHUH OTJENbHBIX KIIACCOB

JlabopaTopnasi paGora Ne 3. [IpeBpainieHusi OpraHMuECKUX BEIIECTB IIPU HarpEBaHNUU

2*

Ilonmy4yenue 3TuneHA U U3y4EHHUE €r0 CBOMCTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX IPEBPaALICHUN
Ha IPUMepe dTaHa, STUICHA, alleTUJICHA U JP.

OK 02
OK 04
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Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Unenrudurarms Teopernueckoe o0yueHue 4 OK 02
OpTaHIICCKuX Buoopranmueckue coenunenus. llpumenenune u Ouonoruyeckas poib yraeBogoB. OxucieHue OK 04
BEILCCTB, X JIJ€BOJOB — HWCTOYHUK OJHEPrHUM >KUBBIX oOpranu3smMoB. OO1acTM NpPUMEHEHHS AaMHHOKHUCIOT.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buonornyeckue ¢ynkuuu OenkoB. buonornueckue 2
IpUMCHCHNC B dbyHKIMM )kupoB. Posib oprannueckoil XMMUU B pellieH!H npo0JeM MUIEeBoi 0€30nacHOCTH
ObITOBOIH 1 .| Ponb opranumueckoil XMMUU B pEIICHUH NPOOJIEM SHEpPreTHueckoid Oe30MacHOCTH, B Pa3BUTUU
TPOM3BONCTBEHHON MEAMILMHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB 3HEPIUHU (aJIbTEPHATUBHBIE UICTOYHUKU
JCATCIILHOCTH sHepruu). OmnacHOCTh BO3ACMCTBHUSI Ha >KUBbIE OPraHU3Mbl OPTaHUYECKHUX BELIECTB OTIENIbHBIX 2
HesoBeka KJIacCOB (yTJI€BOJOPO/bI, CIUPTHI, (EHOJIBI, XJOPOPraHUYECKHE IMPOU3BOJHBIC, AIBJIETHIbI U [Ip.),
CMBICT MOKa3aTelsl NpeIeIbHO JOMYCTUMOMN KOHIIEHTPAINH
Jladoparopnoe 3ansTue Ne 4. VneHTrduKanus opraHM4ecKuX COSTUHEHNN OTICIbHBIX KIaCCOB 2*
Wnentuduxanus opraHUuYECKUX COCIMHEHUN OT/IENbHBIX KJIACCOB (Ha MPUMEpE albIeTUI0B, KpaxMaa,
YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C WCIIOJb30BaHUEM WX (U3UKO-XUMHYECKHX CBOUCTB U
XapaKTepHBIX KauyeCTBEHHBIX peakuwii. [leHarypauus Oenka mpu HarpeBanuu. L[BeTHble peakiuu 9
0enkoB. BO3HUMKHOBEHHE AHATUTHUYECKOIO CHUTHajda C TOYKHM 3pEHUS] XUMHUYECKHX IPOLECCOB IPH
MPOTEKaHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIIOIIEH ACHTU(PUIIMPOBATH MPEATIOKEHHbIE OPraHUYECKHEe
BEIIECTBA
CTpykTypa 1 cBoiicTBa opranuueckux BemiecTs. (KontponbHas pabota 3) 2
Paspea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 4
CxopocTb OcHoBHOe coaep:kaHue 4 OK 01
XAMUIHCCKIX TeopeTnueckoe oGyuenne 2 OK 02
DCAKIUTH. CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT Pa3JIMUYHBIX (aKTOPOB: IMPHUPOJBl PEarupyroOIIUX BEILIECTB,
XuMHiecKoe KOHIEHTPALlUU pearupyromux BeUIeCTB, TeMIepaTypbl M IUIOLIAJM PEAaKIHOHHOW TMOBEPXHOCTH.
paBHOBECHC TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 5
OO6patumocTh peakuuii. XUMHUYECKOE DPABHOBECHE U €ro CMEIIEHHE I0J JACWCTBUEM pas3InYHBIX
(akTOpOB (KOHIIEHTpAlLMsl PeareHTOB WM MPOJYKTOB pEaKIMH, JaBICHUE, TEMIIepaTypa) sl CO31aHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUYECKUX npoueccoB. [Ipunnun Jle HlaTtense
IIpakTnyeckoe 3anaTHe Ne 9. CKOpOCTh XUMHUYECKUX PEAKLIUI 2* OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHUNA Ha aHaTU3 (PAaKTOPOB, BIMSAIOLUIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peaKkiuu, B T.4. C MO3UIMHA IKOJIOTUYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYZIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHHS CBOETO 3/I0POBbs U OKPY)KAIOILEH IPUPOTHON CPEbl. 2

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuWii Ha mnpuMeHenue npuHuuna Jle-Illarense mist
HAaXOXIACHUA HalpaBJICHUSA CMCHICHUSA PAaBHOBCCHA XUMHUYECKOHU pPCaKllMK W aHaJIM3 (l)aKTOpOB,
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BJIMAIOIIUX HA CMCIICHUEC XUMHUYCCKOT'O PaBHOBCCHA

Pazpgea 6.

PacTBopsI

Tema 6.1.
IToustue o
pacTBopax

OcHOBHOe coiep:kaHue

TeopeTuyeckoe o0yueHue

PactBopenne kak (u3HKO-XUMHUECKH mporecc. PactBopel. CriocoObl MPUTOTOBICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBass 1011  pacTBOpeHHOro BeniecTBa. (CMbICH IOKa3aTens MpeAesbHO
JIOITYCTUMON KOHILIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[CHKE IKOJIOTUYECKOI 0€30MacHOCTH.

[IpaBuiia SKOJIOIMYECKU LEIecO00pa3HOro IMOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYKAIOLIEH MPUPOJHOM CPEAbl; OMACHOCTh BO3JCHUCTBUSA HA YKUBBIC
OpraHU3Mbl OIIPE/IEIEHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOJIb3yeMbI€ B OBITOBOU U
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2.
Hccnenosanue
CBOWCTB pacTBOPOB

OcHOBHOe coiep:KaHue

JlaGopaTtopnoe 3ansitue Ne 5. [IpurorosiieHre pacTBOPOB

2*

[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLIEHTpALUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMH
BOIIPOCaMM) U OIIpe/IeNIEHUE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTrOTOBIIEHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE

Pa3zpen 7.

Xumus B 6I)ITy u HpOI/I3BO)1CTBCHHOﬁ ACATECJIbHOCTH Y€JI0BCKA

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JeSTeNbHOCTH
YesioBeKa

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

Hogeiime nocTukeHuss XUMUYECKOW HAYKH U XUMHUUYECKOU TeXHOJoruu. Pois xumMuu B obecrnieueHun
HKOJIOTMYECKOH, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH MeTUITMHBIL. [IpaBuiia moucka u
aHajgn3a XUMUYECKOW WHQGOpPMAIMK W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoi nH(popmMaluu, cetb HTepHeT)

IIpakTuyeckoe 3ansaTue Ne 10. Xumus B O061Ty. [IpaBuna 6e3omacHoil paboTh CO cpecTBAMH
OBITOBOM XUMHUH

2*

IpakTuyeckoe 3ansaTue Ne 11. JlocTmkeHNs] XUMUYECKOW HAYKU U XUMHYECKON TEXHOJIOTUH

2*

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTanus MO JUCHUILINHE (1M (] PepeHIHPOBAHHBIN 324€T)

Bcero

72

*3aHATUSA IPOBOASTCS C UCIOJIB30BAHUEM AKTUBHBIX M HHTEPAKTUBHBIX (hopM 00yUeHHs
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3. YcaoBus peajim3anuu NporpaMMbl 00111e00pa3oBaTeJbHOI U CIUTLTHHbI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJBLHO-TEXHHYECKOMY 00ecredeHHIo

OcBoeHHe porpaMMbl 001Ie00pa30BATEILHON TUCIIUILIMHBI 00€CTIEYHBACTCS HATHIUEM
CIEIUATM3UPOBAHHOTO Y4eOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXXHOCTH OOECIIEYHTh
CBOOOJHBIA JOCTYn B VIHTEpHET BO BpeMs y4eOHOTO 3aHATHS M B IIEpHOJ] BHEY4YEOHOM
JeATEIILHOCTH 00YJalOIINXCS.

[Tomemienne xkabuHETa YAOBJIETBOPSAET TPEOOBAHUSAM CAHUTAPHO-IIHIEMHOIOTMYECKIX
OpaBWJI M HOPMaTHBaM W  OCHAIIEHO THIIOBHIM OOOpyIOBaHHEM, B TOM 4YHCIE
CHEUATU3UPOBAHHON yueOHOM MeOETbIO M CPEACTBAMU O0yUCHHUS.

B xabunere wuMeeTcs MyJIbTUMEIUIHOE OOOPYIOBaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30oBaTeIbHOTO MpoIecca MOTYT IMPOCMATPUBATh BU3YabHYIO HH(OPMAIHIO 110
HCTOPHH, CO3aBaTh IIPE3CHTALIUH, BIUICOMATEPHUAIIbI, HHBIE JOKYMCHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MaTepHaTbHO-TEXHUYECKOTo OOecredeHus
porpamMMbl 00111e00pa30BaTeIbHON TUCIUIUINHBI BXOMST:

® HarISAIHbIC TOCOOMS (KOMILICKTHI yaeOHbIX Tabmull (tabauma J[.1. Menneneesa);

¢ KH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTRA;

® DKPAHHO-3BYKOBBIC TTOCOOUS;

® KOMIUIGKT TEXHHYECKOW JOKyMEHTAllud, B TOM YHCJE TNaclopra Ha CpeIcTBa

00y4YeHHsI, ”HCTPYKILIMH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acCHOCTH;

e OuONIMOTEUHBIN (POHM KAOUHETA;

® PCKOMCHIOBaHHBIC MYJIbTUMEIUITHBIC TIOCOONSI.

B OubmmoreuHoMm ¢oHAe 00pa30BATENBHOTO YUPEKACHUS HUMEIOTCA y4eOHUKH,
o0ecIieunBarONIe OCBOCHUE 00I111e00pa30BaTeIbHON TUCIMIUIMHBI, PEKOMEHIOBAaHHBIC HIIH
JOTYIIICHHbIE Ul HWCIOJB30BaHUS B TMPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSX,
peanu3yonmx 00pa3oBaTENbHYI0 NPOrpaMMYy CPETHEro OoO0IIero oOpa3oBaHHMsS B Npejaenax
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00IIIET0 0Opa30BaHUs, a TAKXKE IHIIUKIIONECANH, CIIPABOYHUKH,
Hay4Hasi, Hay9HO-TIOIYJISIpHAs JINTepaTypa.

B nporecce ocBoeHust mporpammbl 00111€00pa30BaTeIbHON AMCUUILIMHBI 00y4daroIuecs
UMEIOT BO3MOXKHOCTH JOCTyNa K 3JIEKTPOHHBIM Y4eOHBIM MaTepHajaM W 00pa3oBaTeIbHBIM
pecypcaM, MMEIOMIMMCS B CBOOOJHOM JOCTyIle B ceTH MHTepHET (SJIeKTPOHHBIM KHUTaM,
NpaKkTHKyMaM, TeCTaM H JPYTHM TOZOOHBIM pecypcam).

3.2 Pexomenayemble u3AaHUsT W WHPOPMANMOHHBIE MCTOYHMKH JUIS peajlu3anuu
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1. OcHOBHBIE U3AHUSA

1. Tabpmensn, O. C. Xumus: 10 xnacc: 6a30Bbiif ypoBens : yueOnuk / O. C. 'abpuensn, U. T
Octpoymog, C. A. CnaakoB. — 6-¢ u3n. — Mockga : [Ipocsemenue, 2024, — 128 ¢. — ISBN 978-5-09-
112176-6. — TekcT: 371eKTPOHHBIN // DJIEKTPOHHBIH pecypc udpoBoii odpazoBarensHol cpeast CIIO
PROFo0pazosanue: [caiiT]. — URL: https://profspo.ru/books/132478

2. Taopuensn, O. C. Xumus: 11 xnacc: 6a3oBbiii ypoBeHb : yueOnuk / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnankoB. — 6-¢ u3g. — Mocksa : Ilpoceemenue, 2024. — 128 ¢. — ISBN
978-5-09-112177-3. — TekcT: 37eKTPOHHBIN // DIEKTPOHHBIA pecypc IUGPOBOH 00pa30BaTEIBHOM
cpensr CITO PROFo6pasosanue: [caitr]. — URL: https://profspo.ru/books/132479

3. Andwunorenosa, . B. Xumus : yueOHHK ¥ NPaKTUKYM JUISL CPEITHETO MPOQECCHOHATLHOTO
obpaszoBanus / U. B. Audunorenosa, A. B. badbkos, B. A. IlonikoB. — 2-e u3z., ucnp. u gon. — MockBa:
WznarensctBo IOpaiir, 2023. — 291 c. — (IIpodeccuonansnoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Tekctr : amektpoHHbi // OOpaszoBarenbHas tuatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513807

4.  Hukonbckuii, A. b. Xumus : y4eOHUK W NPAKTHKYM Uil CPEAHEro MpogecCHOHAIBHOIO
obOpazopanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ u3m., mnepepab. u jgom. — Mocksa :
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WznatenscrBo HOpaiit, 2023. — 507 ¢. — (IlpodeccuonansHoe odpasoranue). — ISBN 978-5-534-
01209-5. — Tekct : oanekrponnslii // OOpasoBarenbHas Iutardpopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/513537

5. Xwumwus: y4yeOHUK Ui cpenHero mpodeccuoHansHoro obpasosanus / FO. A. Jlebenes, I'. H.
danees, A. M. I'ony6es, B. H. [llanosai ; mox obeit penakiueii I'. H. daneesa. — 2-¢ uzn., nepepad. u
nmon. — Mocksa : M3marensctBo Opaiit, 2023. — 431 c. — (IlpodeccronanpHoe 0Opa3oBaHme). —
ISBN 978-5-9916-7723-3. — Tekcr : anekTpoHHbIl / ObpazoBatenbHas miatdopma FOpait [caiT]. —
URL: https://urait.ru/bcode/513073

2. I[OHOJIHHTGJILHLIC H3JaHuA

1. AprémoBa O.K.OcHoBel  o0meld W  OuoopraHuuYeckoil  xumum:y4ed.  mocoOue
/9.K.Aprémoa,E.B./Imutpues.-M..:KHOPY C,2014.-256 c.

2. Taopuensn O.C.Xumust nius npodeccuii U CHelHaibHOCTEH TYMaHHTApHOTO W COIHANBHO-
skoHOMuYeckoro npoduieii:yueounk/O.C.I'abpuensu, U.I".OctpoymoB .-8-¢ u3a., crep- M.:Akanemus,
2014.-208 c.

3. Epoxun IO.M.COopHUK TecTOBBIX 3amaHudi 10 XuMuHU:ydeO.mocooue /HO.M.Epoxun.-4
uzn.crep.-M.:U3n.nentp «Axagemusy», 2015.-128 c.-(IIpodeccronanpaoe 00pazoBaHue).

4.  Epoxun F0.M.Xumus:yueouux/FO0.M.Epoxun.-18.u3a.,crep.-M.: Akagemus1,2014.-400 c.

5. KomsuioBa H.A. Xumusa u Ouosiorus B tadmumax u cxemax /H.A.Konsuiosa.-6.u3xa.-Pocros
v/ J1:®enukc, 2014.-520 c.

6. Xwumwus ans npodeccuil M CHENUANTbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIsL: yueOHHK/TION
pen.O.C.I'abpuensna.-3 usn.,crep.-M.: Akanemus, 2014.-384 c.

3. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»,
HEe00XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

1. Enunas xoyutekius nudpoBbix o0pazoBaresibHbIX pecypcoB. - URL: http://school-
collection.edu.ru/ (nara obpamenus: 05.09.2023). - TekcT: 2JIEKTPOHHBIH.

2. MunucrepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®enpeparuun. - URL:
https://minobrnauki.gov.ru/ (nara oopamenus: 05.09.2023). - TeKcT: 3MEKTPOHHBIH.

3. Poccwuiickas HanmmonansHas 6ubmmoreka URL: https://nlr.ru/ (mata oGparenwst:
05.09.2023). - TekcT: 3MeKTPOHHbIH

4. denepanbhblii nopran «Poccuiickoe odpazoanue». - URL: http://www.edu.ru/

(mara obpamenust: 10.05.2022). - TekcT: 2J€KTPOHHBII.

5. http://elementy.ru/
HayuHo-nonynsipHslii mpoekT «DieMeHThl Ooyblio Hayku» (¢u3uka, XUMHs, MaTeMaTHKa,
aCTPOHOMMS, HAyKH O XHU3HH, HayKu o 3emie). HoBocTH HaykM, KHUTH, HAyYHO-TIOMYJISIPHbIE
CTaTbH, JEKIUH, SHIUKIIOTIETUH.

6. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HaygyHO-TIOIYJISIPHOTO JKypHaJia « XUMHS U Ku3HbY. XKypHan u3mgaércs ¢ 1965 r.

7. http://www.xumuk.ru
CaiiT 0 XUMHUU: KJIaCCUYECKHE YUeOHUKH, CIPAaBOYHUKHU, SHIIUKIONEINH, TOMCK OPraHUYECKUX U
HEOPraHMYECKUX PEaKLUi, COCTAaBICHUE YPABHEHUN PEAKIIUM.

8. http://orgchemlab.com/ Caiit, mocBSAIIEHHBII MPaKTUUECKON paboTe B 1a00pPaTOPHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

1. 3BC O6pazoBarenbHas mwiardopma FOpaiit (OBC «FOpaiity) - https://urait.ru/ (¢
07.09.2017 r.)

2. DnexTpoHHBIN pecypc nudpoBoii oopazoBatenbHoi cpenbl CI1IO «PROFobpa3oBanme -
https://profspo.ru/ (¢ 01.09.2024 r.)
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6. KoHTpo.b U OLleHKA pe3yJIbTATOB 0CBOEHUsI 00111e00pa3oBaTeIbHOM
AUCHUNIHMHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOECHUS O0IIe00pa30BaTeIbHOW AMCHUILUINHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLIHX

KOMHeTeHHI/Iﬁ I10 pasjaciiaM 1 TEMaM COACPKaHUA yqe6Hor0 Marcpualia.

Ne

OK

Paznen/Tema

Pe3yabTar o0yuenus

THun oleHoYHbIX
MepPONPUATHIA

OcHoOBHOE

CoA€epKaHue

Pazgen 1.
OcHoBBI

CTPOEHUs
BeIeCTBA

®opMmyanpoBaTh 0a30BbIe
MOHATHSA U 32KOHBI XHMHH

11

OK 01

CrtpoeHne aToMOB
XUMHYECKUX
3JICMCHTOB U
pupoIa
XUMHYECKOU
CBsI3HU

CocCTaBisATh XUMHYECKHE
(hopMyITBI COETUHEHHI B
COOTBETCTBHH CO CTCIICHBIO
OKHUCJICHUS XUMUYECKHIX
3JIEMEHTOB, UCXOS U3
BaJICHTHOCTH H
AIIEKTPOOTPUTIATEITBHOCTH

1. Tect «CTpoeHuE aTOMOB
XUMUYECKUX 3JIEMEHTOB U
IPUPOJAa XUMHUECKON CBSA3U.
2. 3agauM Ha COCTABIICHHE
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIMHEHUI
(okcumoB, Cynb(hUAOB,
TUAPHUIOB U T.IL.).

3. 3ajaHus Ha UCTIOJIB30BAHUE
XUMUYECKON CUMBOJIMKH U
Ha3BaHUM COCIMHEHHH 1O
HOMEHKJIaType
MEKyHAPOJHOIO COK3a
TEOPETUYECKON U IIPHUKIIATHOM
XUMUU U TPUBHUAIIBHBIX
Ha3BaHUU JUIA COCTABJICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX CO€IUHEHUI
(oxcumoB, CyabQHUIOB,
TUAPHUIOB ¥ T.I.) ¥ IPYTHX
HEOPraHWYECKUX COEJTMHEHUM
OTZAENbHBIX KJIaCCOB

1.2

OK 01
OK 02

ITepuoanueckuit
3aKOH U Ta0IMna
.. MenneneeBa

XapakTepru30BaTh XUMHUICCKHE
3JIEMEHTHI B COOTBETCTBHH C HX
MTOJIO’KEHUEM B TIEPUOIUIECKOM
CHCTEME XMMHUYECKUX
anemenTtoB JI.U. Menneneera

1. Tect «MeTtamnuueckue /
HEMETaJNINYeCKUEe CBOKCTRA,
ANEKTPOOTPULIATENIEHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX JIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOSHHEM U
MIOJIOKEHUEM B TIEPUOJUUECKON
CHCTEME XUMUYCSCKHUX
snemenToB J.1. MennaeneeBay.
2. IIpakTudeckuie 3aIaHus HA
YCTAHOBJICHHE CBSI3U MEXKIY
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OK

Paznen/Tema

Pe3yabTaT 00yueHust

THI OIeHOYHBIX
MeponpHATHI

CTPOCHHUEM aTOMOB XUMUYCCKUX
3JIEMEHTOB U MEPUOIUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUUYCCKHX DJIEMEHTOB U UX
COCIMHEHUI B COOTBETCTBUH C
nojoxxeHueM Ilepuoanueckoit
cHucTeMe.

3. [IpakTHKO-OpUECHTHPOBAHHBIC
TEOpPETHUECKUE 3aTaHUs Ha
XapaKTEPHU3AITUI0 XUMHIECKUX
aneMeHTOoB: «MeTammnaeckue /
HEMETaJUIMUECKUE CBOUCTRA,
AIEKTPOOTPHUIATEITLHOCTD H
CPOJICTBO K DJIEKTPOHY
XUMHUYCCKUX DJICMCHTOB B
COOTBETCTBHE C HX
SJICKTPOHHBIM CTPOCHHUEM U
MTOJIOKEHUEM B TIEPUOTUICCKOM
CUCTEME XUMHNYCCKHUX
anemenToB J[.1. Mennaeneesa»

Paznen 2.
XuUMHYECKHE
peakuun

XapakTepu3oBaTh THIIBI
XHMHMYECKHMX peaKiuii

KonTpoibHas pabdora
«CTpoenne BelecTBa u
XUMHYECKHe peakmnm»

2.1

OK 01
OK 04

Tuner
XUMHUUYECKUX
peakiuit

CocCTaBisATh peakuuu
COEJIMHEHMs], Pa3I0KEHUs,
oOMeHa, 3aMeLIeHus,
OKHUCJIUTENBHO-
BOCCTAHOBHUTCJIbHBIC pCaKIINU

1. 3amaun Ha cocTaBlIeHHE
YPAaBHEHUH peaKLuil:

— COCTMHCHHS, 3aMCIICHHS,
pasoXKeHws1, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTaHOBUTEIILHBIX PEAKIUH C
HCIOJIb30BaHUEM METOIa
AJNIEKTPOHHOTO OanaHca.

2. 3agauu Ha pacyeT MaccChl
BEILIECTBA UK 00BbEMaA

ra30B 10 H3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE
i 00bEMY OJTHOTO H3
YYaCTBYIOIINX B PEAKIIUU
BEILIECTB; pac4EThI

Macchl (00bEMa, KOJTHIeCTBa
BEIIECTBA) IPOAYKTOB PEAKITUH,
€CJIM OJTHO U3 BEIIECTB UMEeT
MpUMecH

2.2

DIEKTPOIUTHYEC
Kas JUCCOLAALIUS
¥ MOHHBINA 00MEH

CocTaBnaTh ypaBHEHUS
XMMUYECKUX PEaKLIMU HOHHOTO
oOMeHa C yJyacTHeM
HEOPraHMYEeCKHUX BELIECTB

1. 3ajaHus HA COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKUuid ¢ y4aCTUEM KHUCJIOT,
OCHOBAHMI U COJICH,
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OK

Paznen/Tema

Pe3yabTaT 00yueHust

THI OIeHOYHBIX
MeponpHATHI

YCTaHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEbI

2. JJaboparopHas padota "Turrbr
XUMHUYECKUX peakiuii”

Paznen 3.
Ctpoenue u
cBoOlicTBa
HEOPraHu4YecKuX
BeIleCTB

HccnenoBats cTpoenne u
CBOICTBA HEOPraHUYECKHUX
BellecTB

KonTpoabHas padota
«CBoJlicTBa HEOPTaHNYECKHUX
BelecTB»

3.1

OK 01

Kiraccuduxkarms,
HOMEHKJIaTypa U
CTpOCHUE
HEOPraHUYECKUX
BEIIIECTB

Kiraccndummponats
HEOPraHUYCCKUE BEIECCTBA B
COOTBETCTBHH C HX CTPOCHUEM

1. Tect «HoMmeHknatypa u
Ha3BaHUE HEOPTAHUYECKUX
BEIIECTB UCXOS U3 UX
XUMHYECKOUN (DOPMYJIBI HITH
COCTaBJICHUE XUMUYECKON
(hopMyITBI UCXOS U3 Ha3BaHUSA
BEIIECTBA [0 MEXKyHAPOIHON
WJIU TPUBHAIBHON
HOMEHKJIAType».

2. 3agaun Ha pacdeT MacCOBOM
0T (MAcChl) XUMHUIECKOTO
3JIeMeHTa (COeTMHEHNS) B
MoJIeKyIe (cMecn).

3. [IpakTuueckue 3a1aHus 1Mo
KJIaCCU(DHUKAIK, HOMEHKJIATYpPe
Y XUMHAYEeCKUM (popMynam
HEOPraHMYECKUX BEIICCTB
Pa3IMYHBIX KITACCOB.

4. TlpakTHueckue 3aJaHus Ha
ONPEEIICHUE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUJIa XUMHUYECKOH
CBSI3M U THITA KPUCTAILTHYECKOM
penreTku

3.2

OK 01
OK 02

dusuko-
XUMHYECKHE
CBOMCTBa
HEOPTaHHYECKUX
BEIIECTB

VYcTaHaBnuBaTh 3aBUCUMOCTD
(U3UKO-XMUMHUUECKUX CBONCTB
HEOPraHWYECKUX BEIIECTB OT
CTPOEHHS aTOMOB U MOJIEKYJI, &
TaKXe THIA KPUCTAIUNINYECKON
pemeTku

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBaHUM,
amM(OTEPHBIX THIPOKCHIIOB U
coJen».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKIUi ¢ y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTraHUYECKUX
BEIIECTB: OKCHIOB METAJIOB,
HEMETAIIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBaHUM U
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OK

Paznen/Tema

Pe3yabTaT 00yueHust

THI OIeHOYHBIX
MeponpHATHI

aM(OTepHBIX THAPOKCHIIOB,
HEOpPraHMYEeCKHX COJIei,
XapaKTEPU3YIOIINX UX CBOWCTBA
U CTIOCOOBI MTOTYYEHUSI.

3. [IpakTHKO-OpHEHTHPOBAHHBIC
TEOpeTHUIECKHe 3aJaHns Ha
CBOWCTBA U TIOJTyYeHHE
HEOPTaHWYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnenruduxanms
HEOPraHMYECKUX
BEIIECTB

UccnenoBath kauecTBEHHBIC
peaxiuy HeOpraHMIECKUX
BEILIECTB

1. IIpakTHKO-OPHEHTUPOBAHHBIC
3aJIaHMs 110 COCTABIICHUIO
XUMUYECKUX PEaKIHi ¢
y4acTHEM HEOPTaHMIECKUX
BEIIECTB, CTIOIB3YEMBIX IS MX
uaeHTH(DUKAIIHH.
2.JlaboparopHas pabora:
“Unentudukanus
HEOPTraHUYECKUX BEIIECTB”

Paznen 4.
Ctpoenue u
CBOIiCTBa
OpraHnYecKHX
BEIIECTB

HccaenoBars cTpoeHune U
CBOMCTBA OPraHMYeCKHX
BelllecTB

KonTtpoasHas padora
«CTpoenue U CBOWCTBA
OpPraHuveCKMX BeIIECTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BEILIECTB

Knaccudunuposars
OpraHMYeCKHUe BEIIeCTBA B
COOTBCTCTBUU C UX CTPOCHUCM

1. 3ajaHus Ha COCTaBJICHUE
Ha3BaHUU OPraHUYECKUX
COEJIMHEHUI TI0 TPUBUAIBHOUN
WJI MEXTyHapOIHOU
CHCTEMATUYCCKOM
HOMEHKJIaType.

2. 3ajgaHus Ha COCTaBIICHHUE
TTOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMy
OpraHMYECKUX BEUIECTB
OTJEIbHBIX KJIaCCOB.

3. 3agauu Ha onpeaesieHue
npocTeimei Gopmysl
OpraHU4eCKON MOJIEKYJIBI,
HCXOJS U3 DJIEMEHTHOTO
cocrtana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa
OpPraHNYECKHUX
COEIUHEHUN

YcranaBnuBaTh 3aBUCUMOCTD
(U3UKO-XUMHUYECKHUX CBOWCTB
OPraHUYECKUX BEIIECTB OT
CTPOEHUA MOJIEKYJI

1. 3aganus Ha cocTaBICHUE
YpaBHEHUH XUMUYECKUX
peaKIuii ¢ yyacTuem
OpraHWYECKUX BEIIECTB HA
OCHOBAHHUH MX COCTaBa U
CTPOCHUS.

2. 3agaHus Ha COCTaBICHUE
YpPaBHEHUH XUMUYECKUX
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THI OIeHOYHBIX

Ne OK Paznen/Tema Pe3yabTat 00yuenus .
MepOonpUsTHI
peaxuuii, HUTIOCTPUPYIOLINX
XMMHYECKUE CBOMCTBA C yUETOM
MEXaHU3MOB TIPOTEKAHU
JAHHBIX peaKii U
TEHETUYECKOU CBSI3U
OpPTaHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHsie 3agauu 1o
YpaBHEHUSIM peakLuil C
Y49aCcTHEM OPTraHUIECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBpallieHUsI OPTaHUYECKUX
BEIIECTB IIPH HarpeBaHUU"
43 | OKO01 Unentnduxamms |McciaenoBarh KaueCTBEHHBIE 1.IIpakTHKO-OpUEHTHPOBAHHEIE
OK 02 OpraHUYeCKUX peaKky OPraHUuYECKUX 3a/1aHHs 110 COCTABIICHUIO
OK 04 BEIECTB, UX COCJIMHEHUN OTIEIbHBIX XUMHUUYECKUX PEaKLUil C
3HAYCHHE U KJIACCOB Y4acTHEM OPTaHUIECKUX
MIpUMEHEHHUE B BELIECTB, B T.U. UCTIOJIb3YEMBIX
OBITOBOI U JUTSL UX WIICHTH(HUKAIIH B OBITY
MIPOM3BOJICTBEHHO Y TIPOMBIIIEHHOCTH.
W 1eITeIbHOCTH 2.JlabGoparopHas padora:
qeJIOBEKA “Unentndukanys
OPTraHUYECKUX COEAUHEHUN
OTAEIBHBIX KJIacCOB”
5 Pazpneu S. XapakTepu30BaTh BIUsIHUE
Kunernyeckue u |pa3jin4HbIX GaKTOPOB HA
TepMOAMHAMHUYE |paBHOBECHE H CKOPOCTh
CKHe XMMHMYECKHX peaKkiuii
3aKOHOMEPHOCTH
NPOTEKAHNA
XMMHYEeCKHX
peakuuii
5 | OKO01 Ckopoctb XapakTepHu30BaTh BINSIHUE [IpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 XUMHYECKAX KOHIIEHTPAIMH PEarupyloux |TEOPETHUECKUE 3a/IaHus Ha
peakuuii. BEIIECTB U TEMIIEpaTypbl Ha aHanu3 (pakToOpOB, BIUSIONINX
XuMudeckoe CKOPOCTh XUMHUYECKUX PEAKINI |Ha M3MEHEHHE CKOPOCTH
paBHOBECHE XapakTepu3oBaTh BIUSIHUE XUMHUUYECKON peakiivu.

M3MEHEHUS KOHIIEHTPALUN
BELIECTB, PEAKIIMU CPEBI U
TEMIIEPATyphl Ha CMEIIEHUE
XUMHUYECKOTO paBHOBECHS

[TpakTUKO-OpUEHTUPOBAHHbIE
3a7aHus Ha IPUMEHEHNE
npuHuuna Jle-lllarense s
HaXO0XJECHUS HAPABJICHUS
CMEIIEHUSI pABHOBECUS
XUMHUUYECKOHN peakii U aHaJIU3
(hakTOpOB, BIUSIONINX HA
CMEIICHUE XUMHIECKOTO
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Neo OK Paznen/Tema Pe3yabTaT 00y4eHus Tun ouenoqmilx
MepOonpUsTHI
paBHOBecCHs
6 HccnenoBaTh HCTHHHBIE
Pazpgen 6.
PACTBOPBI € 33aJaHHBIMHA
PacTBOpBI
XapaKTePUCTUKAMHU
6.1 | OK 01 ITonsTue o Pa3znuyate ucTuHHBIE pacTBOpHI |1. 3a1auM HA MPUTOTOBIICHHE
OK 02 pacTBopax pacTBOpPOB.
2. [IpakTHKO-OpUEHTHPOBAHHEIE
pacueTHbIE 3aJjaHNs Ha
JIMCTIEPCHBIE CUCTEMBI,
WCTIONb3yeMbIe B OBITOBOW U
MIPOU3BOCTBEHHOMN
JIeSATEIEHOCTH YeJIOBeKa
6.2 [ OK 01 Uccnenopanne  |MccnenoBarh Gusmko- JlaGoparopHas pabdora
OK 04 CBOICTB XUMUYECKHUE CBOMCTBA “IIpuroroBneHue pacTBOpoOB”
pacTBOpOB WUCTHHHBIX PacTBOPOB
Il | podeccuonaibLHO-OPHEHTHPOBAHHOE COAEPKAHUE
7 Pa3zpnen 7. OueHuBaThH MOCJIeCTBUS 3amuTa Keiica (¢ yueTom
Xumusi B ObITY ¥ |OBITOBOI U Oyayuueii mpogeccnoHaIbLHOM
IPOU3BOACTBEHH |IPOU3BOJACTBEHHOH AesiTeJIbHOCTH)
oit AeATeJHLHOCTH YeJI0BeKa C
JAesiTeIbHOCTH  |MO3UIUI 3K0JI0TrHYeCKOil
YeJl0BeKa Oe3omacHocTH
OK 01 Xumus B ObITy 1 |OLIEHUBATH MTOCIEICTBHS Keiic (c yaerom Oymymieit
OK 02 MIPOM3BOCTBEHHO |OBITOBOM M MPOU3BOJICTBEHHON |MIpodeccnoHaIbHON
OK 04 U IeITEIbHOCTH |ZeATEebHOCTH YeJIOBEKA C JIEATEITLHOCTH)
OK 07 JeJIOBEKa MO3UIIUHA SKOJIOTHYECKON Bo3MoKHBIE TEMBI KEHCOB:

0€e30I1aCHOCTH

1. [ToTenenne KMMara u
BBICBOOOJK/ICHHE Ta30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymiue mMarepuansl Jist
aBHa-, MaIlIMnHO- 1
MpUOOPOCTPOCHHS.

3. HoBble MmaTepuansl s
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

PACTUTCIIBHBIX IPETIApaTOB
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