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1. OBIIAA XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJBbHOMN JUCHUILIAHBI

OO6meoOpa3oBaTenbHas ~ JUCHUIUIMHA  «XUMHUS»  SBISETCs  00sA3aTeNbHOM  4YacThIO
0011e00pa3oBaTeIbHOTO IMKJIa 00pa3oBaTebHOM mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC CIIO mo
cnenuanbHoctu 21.02.19 3emneycrpoiicTo.

1.2. I.Ie.]'[l/l U IINIAHUPYEMBIC PE3YJbTATbI OCBOCHUSA TUCHUIIJIMHBI:

1.2.1. Heau TUCUUIIUHBI:

(DOPMI/IpOBaHI/IC Y CTYACHTOB IIPEACTABJICHUSA O XHUMHYECKOH COCTaBIISIONICH eCTeCTBeHHO'HaquOﬁ
KapTUHbI MHPpA KaK OCHOBBI IIPUHATHUSA peIJ_ICHI/Iﬁ B JKH3HCHHBIX W TPOHU3BOACTBCHHBIX CHUTYyalHUAX,
OTBCTCTBCHHOI'O ITIOBCACHHS B HpPIpOI[HOﬁ cpenac.

3agaum AMCUUILINHBIL:

1) copmupoBaTh TOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX MTPOIIECCOB U SIBJICHUH B
OKpY’KallIllel cpeae, LEJOCTHOW HayyHOW KAapTUHBI MHUpPA, B3aUMOCBS3M M B3aWMO3aBUCUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbl HEOPTAHUYECKUX U OPraHMYECKHUX BEIIECTB, ypaBHEHUS

XMMUYECKHX PEaKIUH, OOBICHATh WX CMBICH, HHTEPIPETUPOBATh PE3yJIbTAThl XMUMHUYECKUX
IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTCHIIMX XUMHYECKUX IKCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHUM C COONO/IEHHEM MpaBui OE30MacHOTO OOpalleHHs] C BEIIeCTBAMHU U JIaOOpaTOPHBIM
000opyI0BaHUEM;

4) pa3BUTb YMEHHS HCIIOJNB30BaTh HHPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3IUYHBIX
HUCTOYHHKOB,

5) chopMupoBaTh YMEHHsI MPOTHO3UPOBATH TOCJEICTBHS CBOCHU NEITEIIBHOCTH M XHUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHpoBaTh MOHMMAHHE 3HAYMMOCTHU JOCTHKEHHH XUMUYECKOW HAYKH M TEXHOJOTHH s
Pa3BUTHS COIMATLHON U TPOU3BOJCTBEHHOMU cdep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa30oBaTe1bHON AUCHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
¢GopmMupyeMbIX KOMIIETEH U
OKO01.Bsi6upaTh criocoOsbI
penieHus 3anaqy
npodeccHnoHATEHOM
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

IInanupyemMble pe3yJibTaThl 0CBOCHHS JMCIHUIIIUHDI

Oo0mue

B yacTu Tpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K TpyIdy, OCO3HaHUE
IIEHHOCTH MacTepCTBa, TPYAO0T00HE;

- TOTOBHOCTHh K aKTHBHOﬁ NCATCIIBHOCTHU

TEXHOJIOTUYECKOU " COIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
MHHUIUHPOBATb, IUITAHUPOBATh u
CaMOCTOSITENIFHO ~ BBIMOJIHATH  TaKylo
JIeATEIILHOCTD;

-  HWHTEpeC K pasIuuHbIM  cdepam

podeCCHOHAIBHON JCATEIBHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJLHLIMH
JAEeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUSA.

- caMoCTOsTeNbHO (OopMyIHpOBaTH U
aKTyaJIu3UpOBaTh npo0Oiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBEHHBIN MPHU3HAK
WIM  OCHOBaHUS  JUIsl  CpaBHEHHS,
Kkiaccuukanuu u 0000IICHUS;

- OIpefeNiaTb  UeIu  JEATEIbHOCTH,
3a/aBaTh NApaMeTpbl W KPUTEPUH HX
JOCTUKECHUS,;

- BBISIBIIAATH 3aKOHOMEPHOCTH u
IIPOTUBOPEYUSI B PACCMATPUBAEMBIX
SBJICHUSIX;

JAucnuniamHapHbie

- BJQACTh CHUCTEMOM XHMHYECKHX 3HAaHWHA, KOTOpas
BKJIIOYAET: OCHOBOIOJATAIONIME TOHATUSA  (XMMUYECKUU
JJIEMEHT, aToOM, JJIEKTPOHHas 00oyiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOWMTAIM  aTOMOB, HOH,  MOJIEKYIIa,
BaJICHTHOCTb, AJICKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKUCIICHUS,
XMMHYECKasl CBS3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBII
0o0beM, YIJIEpOAHBbINM CcKeneT, (yHKUMOHANbHAS TpYIIIa,
pagukan, M30MEpHusi, H30MEPbl, TOMOJIOTHYECKUU P,
TOMOJIOTH, YTJIEBOAOPOJBI, KHUCIOPOA- M a30TCOAEp Kallue
COCAUHCHMUA, 6I/IOJIOFI/I‘I€CKI/I AKTUBHBIC BCIIICCTBA (YFJIGBOIII)I,
KUpBI, O€NKH), MOHOMEp, IOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS, KpUCTAJUTHUECKast
pemeTKa, TUIIBI XUMHWYCCKUX pCaKHI/Iﬁ (OKI/ICJ'II/ITGJ'II)HO-
BOCCTAHOBUTEJbHBIE, 5K30-U SHIOTEPMHUUYECKHE, pPEAKLIUU
WOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3IEKTPOJIUTUYECKAS JHCCOIAINS, OKHUCJIUTENb,
BOCCTAHOBHTED, CKOPOCTH XUMHUYECKOH peakiuu,
XUMUYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHHS OpraHuyeckux BemecTB A.M.
bytnepoBa, Teopusi BIEKTPONMTHYECKOW JAMCCOLMALINH,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHHA SI3BIK XHMHH,
(akToMOTMUECKME  CBEIEHHMS O  CBOWCTBAaX, COCTaBe,
MOJIy4eHUH U O€30MacHOM HCIIOJIb30BAHMM Ba)KHEUITHX
HGOpFaHI/I'-IeCKI/IX nu OpFaHI/I'—IeCKI/IX BCIICCTB B 6BITy nu
MPAaKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMeTI) BBIABJIIATD xapaKTepHHe HpI/I3HaKI/I U B3aHUMOCBI3b



- BHOCUTH KOPPCKTUBLI B ACATCIBLHOCTD,
OLCHUBAaThb COOTBETCTBUC  PE3YyJIbTAaTOB
aeiisiM, OLCHHBATHL PUCKHU HOCHGI[CTBI/If/'I
JCATCIIBHOCTH,

- Ppa3BUBATb KPCATHBHOC MBIINIJICHUC IIPU
PEHICHUHN JKU3HCHHBIX HpO6J’ICM

0) 0a3oBbIE HccJIe0BaTe/IbCKUue
aelcTBHA:

- BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIEOBATEIbCKOM u MPOEKTHOU
JIEATEIIbHOCTH, HABBIKAMHM  Pa3pELICHUS
po0Jem;

- BBUBJIATH  IPUYMHHO-CJIEACTBEHHbBIC
CBSI3M UM aKTyaJM3upoBaTh  3ajauvy,
BBIIBUTATh  THUIOTE3y €€  pELICHHS,

HAXOWTh apryMEHTHI JIJIS JOKa3aTelbCTBA
CBOHX YTBep)KI[eHI/II\/’I, 3a1aBaTb napaMeprl
U KPUTEPUU PEIICHHUS,

- aHaJ'H/ISI/IpOBaTI) HOHy‘ICHHBIG B XO0I€
peleHus 3a1a4i pe3yabTaThl, KpUTHYECKH
OIICHHUBATH nux I[OCTOBepHOCTI),
MPOTHO3UPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBHUSAX;

- yMeTb  TEPeHOCUTh  3HAHHSI B
[IO3HABATEJILHYIO 5 MPAKTUYECKYIO
00/1aCTH KU3HEAEATEILHOCTH;

- yMeTB I/IHTerI/IpOBaTB 3HAHUA U3 paSHI)IX
MpPEeIMETHBIX O0IacTei;

- BBIABHUT'aThb HOBBIC MHJIECH, npez[naraTL
OpPUTHHAIILHBIE MTOIXO0/IbI U PEIICHUS;

- CIOCOOHOCTHL HX HCHOJL30BAaHUSA B
MO3HABATENILHOMN M COIMAIbHOM MPaKTUKE

HU3Y4YCHHBIX HOHSITI/If/'I, IPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA
OpU ONUCAHUH CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OpraHN4YC€CKUX BCUICCTB MW HUX HpeBpalHeHHfI; BBISABJISAATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MMPCAMETOB,
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHUYECKOW U
NPUKIATHOW XMMUU U TPUBUAIbHBIE HA3BAHUS BAXKHEHIIMX
BEIIECTB  (dTHWJICH,  aleTWIeH,  [JIHLIepuH,  (eHou,
(dbopManbaerua, yKCycHash KHUCJIOTa, TIUIMH, yrapHbI ras,
erICKHCJILIfI ra3z, aMMHakK, TranicHass H3BCCTb, HEralacHas
U3BECTh, MUTHEBAs COJAa U JIPYTHX), COCTaBIATH (HOPMYIIbI
HCOPTraHUYCCKUX U OpPraHndYCCKUX BCHICCTB, YPAaBHCHUA
XUMHYECKHUX PeaKuil, OOBSICHATh UX CMBICH; MOJITBEPKIATh

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMH M 3AIHUCIMHU
YPABHEHUN XUMUYECKUX PEAKIUH;

- yMETb YCTaHAaBIIMBAThb IIPUHAUICKHOCTh H3YYEHHBIX

HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB K ONPEICIICHHBIM
KJlaccaM M TpyIIlaM COEIAMHEHUM, XapaKTepU30BaTb MX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPENEIATh  BHUIBI
XUMUYECKHUX CBSI3eH (KOBaJCHTHAs, MOHHAs, METAITUNYCCKAs,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KIIACCU(PUITUPOBATh XUMUYECKUE PEAKIINH;

- chopmMupoBath MPECTAaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWW SBJIECHUW TPUPOABI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJIBTYPBl JIMYHOCTH, €€ (PYHKIIHMOHATHHON
TPAaMOTHOCTH, HEOOXOIWMOW I PEIICHHUs] MPAKTHUYECKHX
3a/1a4 ¥ SKOJOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3J0pOBBIO U MPUPOTHOMN CPEJIE;

- YMeTh MPOBOAWTH PACUYETHl MO XUMHUYECKHM (QopMmylaM U



OKO02.Vcnonas30BaTh
COBpEMEHHBIE CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETAIAN
uHbOpMALNH, H
nH(OPMALIMOHHBIE TEXHOJIOTUU
JUIS BHITIOJTHEHUS 33724
npodeccHoHATEHOM
JeSTSIIbHOCTH

B o0nactu  1eHHOCTHM  HAYYHOIO
NO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO Pa3BUTUS HAyKU U OOIIECTBEHHOMN
IPAKTUKH, OCHOBAHHOIO Ha JMAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHME  SI3bIKOBOM U
YUTATEJIbCKON KYyJIbTYphl KaK CpeICTBa

B3aUMOJEUCTBUS MCKIAY JIFOAbMHU n
IMMO3HAaHHA MUpPaA,

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBJIATH
IMPOCKTHYIO u HCCJICAOBATCIILCKYHO

NeSITeIbHOCTh ~ WHAMBHIAYaTbHO H B
rpymne;

Osiasenue YHUBepPCAJbLHBIMH
y4eOHBbIMH MO3HABATEJbHBIMH
NeMCTBUSAAMMU:

B) padora ¢ uH(popmanueii:

- BIaJeTh  HABbIKAMU  MOJy4YECHHUS

I/IH(I)OpMaI_II/II/I U3 HCTOYHHUKOB PaA3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYLICCTBIIATH
IIOUCK, aHaJIu3, CHUCTCMATHU3alhIO n

YPaBHEHUSIM XMMHYECKUX pPEaKUUid C HUCIOJIb30BAHUEM
(u3MUeCKUX BENUYMH, XapaKTepU3YIOIIUX BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa (HOpMaJbHBIC
yCIIOBUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHUYECKUE 3HAHUS JJIsl MPUHATUS PELICHUNA B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsX, CBA3AHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM

yMETh MJIAHUPOBATh W BBIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(mpeBpailleHUsT OpPraHUYeCKHX BEIIECTB IIPH HArpeBaHUH,
MOJlyuYeHUEe ATHIIEHA W U3YYEHHE €ro CBOWCTB, KaYeCTBEHHbIE
peakiuu Ha albJeruiabl, KpaxMmal, YKCYCHYIO KHCIIOTY,
JneHatypauust OeNKOB TMpU HArpeBaHWM, I[IBETHHIC PEAKIUU
OCIIKOB; TPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIPEICISATh
Cpeay BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEAKIIUU Ha Cylb(dar-
, kapOoHaT- W XJOPHUI-aHHUOHBI, HA KaTUOH aMMOHUS; peliaTh
SKCIIEpUMEHTabHbIE 3alaud 1o Temam "Metamisl" U
"Hemeramnbl") B COOTBETCTBMM C IpaBWIAMHU TEXHUKH
0e30MacHOCTH  MpU  OOpallleHud C  BElmeCTBAMU U
7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABISATh PE3YJIbTAThI
XMMHYECKOTO JKCTepuMeHTa B ¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX pPeaKui U (POPMyIHPOBATH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh aHaJu3MpOBaTh XUMHUYECKyI0  HH(}OpmaIuio,
MONTy4aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTB MAaccOBOM
nHpopmanuu, cetb HTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOI'O MO3HAHUS BELIECTB
W  XAMHYECKUX  sBIEHWW  (HAOJIOJeHWe,  H3MEpPEHHE,
SKCHEPUMEHT, MOJECIHPOBAHUE);

- YMEThb TMPOBOJHTH PACUETHI MO XUMHUYECKUM (popMynaMm u
YpPaBHEHUSAM XUMHUYECKMX pPEaKUUid C HCHOJb30BaHUEM
(UBUYECKUX  BEJIMYHMH, XapaKTePU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMallbHbIE



OK 04. D dextBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

WHTEPIPETANNIO NHOOPMALIUN PA3TUNIHBIX
BUJIOB U (hOPM Ipe/ICcTaBICHUS;

- CcO3/aBaTb TEKCThl B  Pa3IUYHBIX
dopmaTax ¢  yd4eroM  Ha3HAUYCHHUSA
uHbOpMallUd ¥ LEJICBOW  ayJIUTOPUH,
BBIOMpAst ONTUMATBHYIO hopmy
MPEJICTABICHUS U BU3YyaIH3aluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTD uH(popMaIuy, ee
COOTBETCTBUE IMPABOBHIM U MOPAIbHO-
THYECKUM HOPMaM;

- UCIIOJIb30BATh CpencTBa
WH(OPMAIMOHHBIX I KOMMYHUKAIIMOHHBIX
TEXHOJOTHMIl B pEHICHHMH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX
3aady ¢ coOmrojeHueM — TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
TUTHUEHBI, pecypcocOepeskeHusl, MPaBOBBIX
u ATUYECKHX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BJIAJICTh HABBIKAMH pACIO3HABAHUS H
3amuTel “HOpManuu, THHOPMAITMOHHOMN
0€30MacHOCTH JTUYHOCTH,

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIILHOCTH W CAMOOTIPEICIICHHIO;
-OBJIa/ICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN Hu
COLIMATILHOM e TENbHOCTH;

OBananenue YHHBEPCAJIbHbIMH
KOMMYHHUKATHBHBIMU /Il CTBUAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MTOHUMATH u UCIIOJIb30BATh

}’CJIOBI/ISI) ra3oB, KOJIHMYCCTBaA BCIICCTBA, MCIIOJb30BaTh
CUCTEMHBIC XWMHWYCCKUEC 3HAHUA I HNPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusx, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMECHCHUEM

yYMETh IJIAHUPOBATh U BBHINOJHATh XUMHUYECKUN HKCIIEPUMEHT
(mpeBpailieHusT OpPraHUYeCKHX BEIIECTB TIPH HArpeBaHUH,
MOJyYEHUE STUJIEHA U M3YUYEHUE €ro CBOMCTB, Kau€CTBEHHBIE
peakiu Ha albJerujabl, KpaxMmal, YKCYCHYI KHCIOTY;
JneHatypanust OENKOB TpU HArpeBaHUM, I[BETHBIE pEaKIUU
OCJIKOB; TIPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPEenemsiTh
Cpeay BOJHBIX paCTBOPOB, KAYECTBEHHBIE PEaKIIUU Ha Cylb(dar-
, kapOoHaT- W XJOPHUI-aHWOHBI, HA KaTHOH aMMOHUS; peliaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramibl" u



OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKaroIIen CpeIbl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUU KINMara,
MIPUHLIMIIBI OEPEKITMBOTO

MPEUMYILECTBA KOMaHIHOM 51
WHAUBUAYAIbHON paboOThI;

- IIPUHUMATh LEeIn COBMECTHOMI
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JOCTH>KEHHIO: COCTABIISATH IIJIaH JEHCTBHI,
pacrpenensaTb poJii € YYETOM MHEHUH
YY4aCTHUKOB  OOCYXJaThb  pe3yJibTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBAThH U BHITIOJIHATH paboTy B
YCIOBUAX PCAIBHOI'O, BHUPTYyaJbHOI'O H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYLLIECTBIIATh MO3UTUBHOE
CTPATEernyecKoe IMOBEJICHUE B Pa3IMYHBIX

CUTyalUsX, IMpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM
Osiaagenne YHHUBeEpPCAJbHBIMHU

PeryJsiTHBHbIMU JAeHCTBUAMM:

') NPUHSATHE ce0s M APYTHX JIOAei:

- TpPUHUMATh MOTHBBI U APIyMEHTHI
JIPYTUX JIIOJECH NPU aHAJIU3€ PE3yJIbTaTOB
JIeATEIIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPaABO JIPYTUX
JI0JIeH Ha OIIMOKU,

- pa3BUBaTh CMOCOOHOCTH MOHHMATH
MUP C TIO3UIIUHU APYTOro YeIOBEeKa

B 00J1aCTHIKOJOTHYECKOI0
BOCITHTAHHUA:

- cOpMHUPOBAHHOCTH  IKOJOTHUYECKON
KYJBTYPHI, IMOHUMAaHUeE BIUSTHUS

CONHAJIBHO-OKOHOMHWYCCKUX ITPOILECCOB HA

"Hemetamnbl") B COOTBETCTBUM C IpPaBWJIAMH TEXHUKH
0e30macHOCTH  mpH  OOpamieHMd € BEIIECTBaMH |
1a00paTOpHBIM 000pPYJOBAaHHEM; MPEACTABIATh PE3yJIbTATh
XMMHYECKOTO OJKCIIEpUMEHTa B (hOpMe 3aluch ypaBHEHHI
COOTBETCTBYIOIIUX peakuuid U (OPMYJIMPOBATH BHIBOABI Ha
OCHOBE 3THX pe3yJIbTaTOB

chopMHUPOBATH MPEJCTABICHUSA: O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUU
SBJIEHUHN MPHUPOJBI, B POPMUPOBAHUU MBIIIJICHUSI U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOMN
JJIA PEIICHUA IMPAKTUICCKUX 3a1a4 nu 3KOJIOTUYECKHU



MIPOU3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

IIK 4.4 Pa3pabaTsiBaTh
IIPUPOJLOOXPAHHBIE MEPOTIPUATHS.

COCTOSIHUE MPUPOJHOW H COLHAIBHOMN
cpenpl, OCO3HaHUE r7100aJbHOTO
XapakTepa 3KOJOrHUECKUX Ipodiem;

- IUIAHUPOBAaHME M  OCYUIECTBJICHHUE
JICHCTBUM B OKpYyXarolled cpene Ha
OCHOBE 3HAaHMS LEJIed  yCTOMYUBOIO
pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEIpUsATUE JIEHCTBHI,
MIPUHOCSIIMX BPEJ OKPYKAOIIEN CPENE;

- yMeHUue MIPOTrHO3UPOBATH
HeOJIaronpusITHbIE 9KOJIOTMYECKUE
MOCJIE/ICTBUS peANPUHUMAEMbBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHHUE OMbITa JIEATEIbHOCTU
HKOJIOTMYECKOM HANpPaBICHHOCTH;

- OBJaJeHUE  HaBBIKAMH  y4eOHO-
HCCIIEN0BATENIBCKOM, MIPOEKTHOMN u
COLIMAJILHOW JESTENIBHOCTH;

000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM
cpene;

- YMeTb CcOOJI0/IaTh MpaBHUiIa 3KOJIOTUYECKH IEIECO00pa3HOro
IOBEJICHU B OBITY M TPYHAOBOH JEATEIBHOCTH B LENAX
COXpaHEHHUs1 CBOEr0 3IO0pPOBbSI M OKpYXKaroLEeHd IPUPOSHOU
CpElpl; YUYUTBIBATH OIIACHOCTb BO3JECHCTBUS HA JKHUBbBIC
OpTraHHU3MbI OIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
II0Ka3aTels PEeAEIbHON JOIyCTUMON KOHIICHTPaLu1

- YMEHHE NMPOTHO3UPOBATh HEOJATONPUSITHBIE SKOJIOTHUYECKHE MTOCIEACTBUS NPEANPUHUMAEMBIX I€UCTBUM,

npeaoTBpamarb ux

chopMHpOBaTh MPEACTABICHUSA: O XUMUYECKOW COCTABJIAIONIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpa, POJIH
XUMHUM B TIO3HAHUM SBICHUA TPHUPOJBI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HEOOXOAMMOW JUIsl pEHIeHMs] MPAKTUYECKUX 3a7ad U HIKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cpee;
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2. CTPYKTYPA U COJIEPYKAHUE OBILLIEOBPA3OBATEJILHOU IUCLIUITIIMHBI « XUMM ST»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbl JHCHUIINHBI 68
B T.Y.

OcHoBHoOE cojiepraHue 64
BT. U..

TEOpeTUIeCcKoe 00ydeHne 34
IPAKTUYECKHUE 3aHSITUS 20
nabopaTOpPHBIE 3aHATUS 10
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 4
(coaep:kaHue MPUKJIATHOTO MOXYJIA)

BT. 4.:

TeopeTuuecKoe o0ydeHue 2
MPaKTUYECKHUE 3aHATUS 2
IIpomexyTounas arrectauus (auddepeHIpoOBaHHBIN 5

3a4er)
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2.2. TemaTH4ecKHui IJIaH U coaecpiKaHuEe NUCHUIIJIHHDbI «XuMus»

HaunmenoBanue
pa3iesioB U TeEM

Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)?,
J1a00paTOpHbIE U NPAKTHYECKHUE 3aHATHS, IPUKJIATHON MO1YJ/Ib

O0LéM
4acoB

dDopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

64

Paznen 1. Teopernueckue 0CHOBbI XUMHH

18

Tema 1.1.

OCHOBHBIE XUMHUYECKIE
MOHATUS M  3aKOHHI,
CTPOCHHUE aTOMOB
XUMHYECKHUX
9JIEMEHTOB

Coaep:xxaHue y4eOHOIro MaTepuaJia

XuMudeckuil anmeMeHT. AToM. Sapo aToma, M30TOMbI. DJIEKTPOHHas 000JI0YKa. DHEpreTUYecKue
YpOBHH, MOIYypOBHH. ATOMHBIC opOuTanu, s-, P-, - smemenTbl. OCOOEHHOCTH pacHpeaeICHUs
ANIEKTPOHOB MO OpPOUTAISAM B aTOMax »JIIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAs
KoH(uryparms atroMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuueckass pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PaCUYEThl IO
YPaBHEHUSM XMUMUYECKUX PEAKIIHI».

OTHocuTeNnbHBIE aTOMHasT M MOJIEKyJsipHas Macchl. MossipHas Macca. KonuuecTBo BelecTsa.
MaccoBast 707151 BemiecTBa. 3akoH ABorajpo. MomspHblii 06beM ra3zoB. OTHOCHUTENIbHAS MIOTHOCTD
ra3oB. PacueTsl 0 ypaBHEHUSM XUMHUECKUX PEAKIUI C MCIOJIB30BaHUEM MAcCOBOM JI0JI BEIIECTBA,
o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

OK 01

Tema 1.2.

[Iepuoanueckuii 3aKoH
U IIepnonnueckas
CUCTEMa XMMHMUYECKUX
aneMeHTtoB  JI. n.
MenpeneeBa, Ux CBA3b
c COBPEMEHHOMN
TeOpUe CTPOEHUS

Coaep:xxaHue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

IIpaktuyeckass pabdora Ne2. «l3yueHune mepuOJUUECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U CO
CTPOCHHEM aTOMOBY.

Ilepuognueckas cucrema xumudeckux 3nemeHToB .M. MenaeneeBa. CBs3b NEPUOANYECKOTO 3aKOHA
n Ileppoguyeckoi cHCTEMBI XHUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEW CTPOCHMS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB XHMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U
CJIOKHBIX BEIIECTB IO rpynmnaM u nepuojaM Ileproandeckoil cucTeMbl. 3HaYEHHUE MEPUOAUIECKOTO

OK 01
OK 02
IIK4.4...

! O6pazoBareibHas OpraHU3alds BIPaBe CAMOCTOATEIBLHO ONPEENATh MOC/IEA0BATEIEHOCTD U3yUEH s Pa3eioB U TEM, BXOAALIMX B HUX, & TAKXKE TIePepacipeie/aTh KOJUIECTBO 4acoB I
OCBOCHHS 00YJAIOIHUMUCS yIeOHOTO MaTepuana, ¢ y9eTOM JIOTUKHA (POPMHUPOBAHUS TUCIUTUTMHAPHBIX PE3yIbTaTOB, OOIIMX M MPO(PECCHOHATBHBIX KOMITETEHITHA, MEKIPEMETHBIX CBSI3EH C
JIPYTHMH TUCIHUIUTMHAMH 0011e00pa30BaTeIbHOTO U 00IIepoheCCHOHAIBHOTO NHUKIOB yuebnoro mrana OII CIIO.
2 VkaspiBatorca ITK, sneMeHTHI KOTOpHIX (POPMHPYET HPUKIAAHOW MOAyib (MpodeccHOHANbHO OpPMEHTMPOBAHHOE cojepkaHue) B cooTBercTBuUM ¢ ®PI'OC CIIO peanusyemoit
npodeccun/cnenuansaocta CI1IO
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aTOMOB 3aKOHA U CUCTEMBI XUMHUYECKUX 1eMeHTOB J[.M. MeHneneesa B pa3BUTUHU HAYKHU.
VYcTaHOBIIEHHE CBSI3U MEXIY CTPOCHMEM aTOMOB XHUMHYECKUX 3JEMEHTOB M IMEPHOAUYECKUM
U3MEHEHHUEM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U MX COEIMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM
Ilepuonnueckoil cucremsl. PemieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHMH Ha
XapakTepu3aluilo XUMHUYECKHX JJIeMeHTOB «Merammnyeckue / HEMETaJUIMYECKUEe CBOWCTBA
XMMHUYECKHX JJIEMEHTOB B COOTBETCTBMM C MX JJIEKTPOHHBIM CTPOCHMEM U IIOJIOKEHHEM B
IIEPUOJMYECKON CUCTEME XUMUYECKUX ieMeHToB J[.M. MenaeneeBa»
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia OK 01
Crpoenne  BemectBa | CTpoeHHE BellecTBA. XUMHYECKasi CBS3b. BUJIIbI XUMHYECKOH CBSI3U (KOBAJCHTHAs HEMOJSIPHAS U
U IPUPOJIa XUMUYECKOH | MOJIApHasi, MOHHAs, MeTalindeckas). MexaHnu3smbl 00pa3oBaHUsl KOBaJCHTHOM XMMHUYECKON CBS3U
cs3u. MHoroo6pasue | (0OMEHHBII u JIOHOPHO-aKLENTOPHBIMN). Bonoponnas CBSA3b. BanieHTHOCTSD.
BEIIECTB OnexTpooTpunaTeabHOCTh. CTeneHb okucaeHusl. IOHbI: KaTHOHBI U aHUOHBI
IIpakTHYecKue 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa u Npupoia XUMUYECKOM CBA3MY.
JleMoHCTpanus MoJiesiell KpUCTAUTNYECKUX PEIIETOK: MOHHOW (XJIOPHI HATPHs), aTOMHOH (rpaduT u
anmMasz), MOJIEKYJISApHOU (YTJIEKHUCIbIN ra3, HOM), MeTaJUIMYeCKo (HaTpuid, Maruuii, Mean). Pemenue
NPAKTUYECKUX 3aJaHU Ha COCTaBJI€HUE JJIEKTpOHHO-rpaduueckux Gopmyn snemeHTtoB 14
NIEPUOJIOB
Tema 1.4. Copepxxanue yuyeOHOro MmarepuaJia OK 01
Knaccudukanus, Knaccudukanus Heopranuueckux BemniecTB. HomeHknaTypa HeopraHM4eCKMX BeUIECTB (OKCHIIbI, OK 02
u HOMEHKJIATypa | TUAPOKCUIbI, KHUCIOTHI, COJHU). BemiectBa MONEKYISIpHOIO M HEMOJEKYJISIPHOTO CTPOCHHS.
HEOpPraHUYECKUX ArperaTtHble cocTosiHUS BeulecTBa. Kpucraminueckue u amop@Hble BeliecTBa. 3aKOH MOCTOSIHCTBA
BELIECTB cocTaBa BeIleCcTBA. THIBI KPUCTAUIMYECKHX pELIETOK (aTOMHas, MOJIEKYJsIpHas, WOHHa,

MeTaJIIIM4ecKast). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIIINYECKON PEeIIETKU

IIpakTHYecKkHe 3aHATHA

[TpakTuueckas padota Ne4. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemienne mpakTUdeckux 3aJaHuil MO KiaccH(UKALUU, HOMEHKIATYpe M XUMHYECKHM (popmyiam
HEOPraHMYECKUX BELIECTB Pa3IMUYHBbIX KJIacCcOB (yrapHbIi ras, YIJIEKHCIBIM Ta3, aMMHakK, raiieHas
U3BECTh, HEralleHas M3BECTb, MUTHhEBAs COJAa W JAPYTHX): HA3BaHMUS BEIIECTB IO MEXITyHApOTHOU
(MIOITAK) wnm TpuBHAJIbHONM HOMEHKJIATYpe M CcOCTaBieHHE (OPMYJIbl XUMHYECKHX BEIECTB,
olpeieieHne NMPUHAUIEKHOCTH K Kinaccy. [louck mHpopmanuu mo Ha3zBaHUAM, WACHTUPHUKATOPAM,
CTPYKTYpHBIM (hopmyrnaMm. AHaJIM3 XUMHYECKON MH(OpMALIKMH, MOJIYyYaeMOl U3 pa3HbIX HCTOUYHUKOB
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(cpencTtB MaccoBoit nH(popMmamuu, cetb IHTepHET U 1pyrue)

Tema 1.5.
Tunsl
peakiuii

XUMHNYCCKUX

Coaep:xanue y4eOHOIro MaTepuaJia

Xumunyeckas peakuusa. Knaccudukanus XMMHUYECKUX PEAKIUl B HEOPraHUYECKONM U OpraHu4ecKon
XMMHMH. 3aKOHBl COXPAaHEHMsI MacChl BEIIECTBA, COXPAHEHHsS M IPEBPALLEHUS DHEPrUM IIpU
XUMHUYECKUX peakuusax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakUuu (YpaBHEHUS OKHUCIECHMSI-
BOCCTAHOBJICHMS, CTCIEHb  OKHUCICHUS, OKHUCIUTEIb M  BOCCTAHOBUTENb, OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIMM B IIPUPOJAE, MPOM3BOACTBEHHBIX IIPOLECCAX M KU3HEIEATEIBHOCTH
OpPraHu3MOB)

OK 01
I[IK 1.5

Tema 1.6.
Cxkopoctb
peaKkuuid.
paBHOBecHE

XUMHAYECKUX
XUMHYECKOE

Coaep:xaHue y4eOHOIro MaTepuaJia

CKopocCTh peaklMM, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (DAKTOPOB: IMPUPOJIbI PEarupyrolux BELIECTB,
KOHII@HTpaHI/II/I peampyfomnx BCIICCTB, TeMnepaTypm 1 1UIomaan peaKHHOHHOfI HOBerHOCTI/I.
TernnoBeie ()PEeKThl XUMUYECKHX PEAKIUN: 9K30- U SHAOTEpMHUYECKHE peakiuu. OOpaTumbie
peaKIII/II/I. XI/IMI/ILIGCKOG paBHOBGCI/Ie. CDaKTOpBI, BIIMAKOIINEC HA COCTOSIHUEC XUMHUYCCKOTO paBHOBeCI/ISI
(KOHIIGHTpalMsl peareHTOB WJIM NPOAYKTOB peakluu, [aBieHue, Temmeparypa). [lpunuun Jle
MTaTense

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora NeS. «BiusiHue pa3nuyHbIx (akTOPOB HA CKOPOCTh XMUMUUYECKON peaKILIum».
Pemenne npakTHKO-OpMEHTHUPOBAHHBIX 3aJaHUM Ha aHAINW3 (AKTOPOB, BIHAIOIIMX HA W3MEHEHHE
CKOPOCTH XMMHMYECKON pEeakUuuu. 3aBUCUMOCTb CKOPOCTU XMMHUYECKOW pEaKkLHUU OT MPUCYTCTBUSA
KaTaJln3aTopa Ha MpHMEpE Pa3IoKEHHs NEpOKCHAa BOAOPOAA C MOMOINBIO AMOKCHAA MapraHia u
Karajaspl. PelieHne npakTHKO-OpUEHTHPOBAHHBIX 33JaHUI Ha puMeHeHue npuHuuna Jle-Ilatense
JUTSL HAXOKJIEHUSI HAIPaBJIEHUS! CMEIIECHUs PAaBHOBECHS] XMMHUUYECKON peaklnu U aHaiu3 (pakTopos,
BIMSIIOLIIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02

Tema 1.7.

Conep:kaHue y4eGHOro MaTepuaJjia

OK 01
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PactBopsl, Teopus
AJIEKTPOIUTAYECKOM
JIMCCOITMAIIMK ¥ MOHHBIN
o0MeH

PactBopbl. Buel pacTBOPOB MO COECPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocTs. [lonsTrHE O
JMCTIEPCHBIX cUCTeMax. VICTHHHBIC M KOJUIOWIHBIC pacTBOPBI. MaccoBasi 10Jisl BEIIECTBAa B PacTBOpE.
[Tonsitue o BomopoaHom nokaszaresne (pH) pactBopa. Dnexrponuruueckas nucconuanus. CHUIbHbIE U
cJ1a0bIe AIEKTPOIIUTHI, HEAJIEKTPOJIUTHL. Peakiumu noHHOro oOMeHa

JlabGopaTopHble 3aHATUSA

JIaGoparopnas padota Nel «IIpuroroBieHnue pacTBOpOB».

[IpuroroBieHre pacTBOPOB 3aJaHHOW MAacCOBOM JIOJie PacTBOPCHHOIO BEIIECTBA, IMPOBEICHUC
peakiuii HOHHOTO OOMEHa, OIPEIENICHHE CPEe/Ibl PACTBOPOB BEHIECTB C MOMOIIBIO YHHBEPCAIHLHOTO
WMHIUKATopa (KHCias, HEWUTpaipHas, INENOYHAast). 3aJaHus Ha COCTABICHHE HMOHHBIX pEaKIHi.
Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACYCTHBIX 3a/laHUl HAa PACTBOPBI, UCIIOJIb3YEMbIC B OBITOBO
Y NPOU3BOJICTBEHHOM JICATEIILHOCTH YEJIOBEKA

OK 02
OK 04
OK 07
IIK4.4

KonTtpouabnas pa6ora 1

CrtpoeHue BellecTBa 1 XMMUYECKUe peakiuu (1o paszaeny 1)

Pasjen 2. Heoprannueckasi xumusi

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPraHUYEeCKUX
BEIIECTB

Coaep:xxaHue y4eOHOIro MaTepuaJia

Mertamnbl. [Tonoxxenue metaiuioB B [lepnoandeckoil CUCTEME XUMHUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHUSI 3JEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmme (u3ndeckne CBOWCTBA METAJUIOB.
CmiaBpl METAJUIOB. DJEKTPOXMMHUYECKUN psAJl HANPSHKEHUH METaIoB. XHMMHYECKHE CBOWCTBA
BOKHEUIIINX METAJUIOB (HATPHH, KaJIWi, KaJbIIMHA, MATHUN, AIFOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/lb) U
ux coeauHeHu. Obume cnocoOkl monyyeHus Metawio. [IpumMeHeHe MeTalioB B OBITY U TEXHUKE

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepmonnueckoil cucteme XxuMmMudeckux snemeHTosB JI..
MeHieneeBa U 0COOEHHOCTH CTpOEHHS aToMOB. DU3MUECKHE CBOWCTBA HEMETAIJIOB. AJUIOTPOIUS
HEMETaJUIOB (HAa TMpuMepe Kuciopojaa, cepbl, (ochopa u yriaepona). XuMHUUYECKHE CBOWCTBA U
IPUMEHEHHE BaXKHEHIINX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, Gpocdopa, yriaepoja U KpeMHHS) U UX
COEMHEHNI (OKCHI0B, KHUCIOPOACOAEPkAIIUX KHUCIOT, BOJAOPOJHBIX coenuHeHuil). [Ipumenenue
BOKHEHIINX HEMETAJUIOB U MX COEIMHEHUI

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHWX BEMIECTB (OKCHUIIOB, THUIPOKCHUJIOB,
KHCJIOT, coJied u Ap.). 'eHeTnueckas CBsi3b HEOPraHMUECKUX BEIIECTB, MPUHAJIEKAIINX K PA3IMYHBIM
Kj1accaM. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAUHEHHII,
BBICIIUX OKCUJOB U TUAPOKCUIOB

IIpakTnyeckue 3aHATHS

HpaKTI/ILICCKaH pa60Ta Nob6. «DU3HKO-XMMHUUECKHIE CBOMCTBA HCOPTaHNMYCCKUX BCIICCTBY.

OK 01
OK 02
OK 04
IIK...
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CocraBiieHHE ypaBHEHUM XMMUYECKUX PEAKLMHA C YYaCTHEM MPOCTHIX M CIOXHBIX HEOPIaHUYECKUX
BELIECTB: METAJUIOB U HEMETAJUIOB; OKCHUIOB METa/NIOB, HEMETA/NIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHCIOT, OCHOBAaHMM M aMQOTEpHBIX TUIAPOKCHIIOB; HEOPraHUYECKHX COJICH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérer mMacchl BemiecTBa wiM 00BEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe WIIU
00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMH BELIECTB, pacu€Tbl Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTOB pPEaKlMM, €CIU OJIHO M3 BEUIECTB MMEET NIpUMecH. PerieHue mNpakTUKO-
OPUEHTHUPOBAHHBIX 3a/laHUil Ha CBOIWCTBA, COCTaB, MOJyueHHWE M O€30MacCHOE HCIOJIb30BAHUE
BAKHEHIIMX HEOPraHUYECKUX BELIECTB B ObITY M NPOECCHOHAIbHON JAESITEIbHOCTH YEJIOBEKA

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Unentnduxanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHMICCKUX JIaGoparopnas padota Ne2 «MneHTndukanus HEOPraHUIECKUX BEIIECTBY. OK 04
BCHICCTB Pemienue skcnepuMEHTaNbHBIX 3a/a4 IO XMMHYECKUM CBOWCTBAM METAUIOB U HEMETAJUIOB, I10

pacro3HaBaHMIO U MOJYYCHHUIO COCIMHEHUH METAJUIOB M HEMETAJUIOB (B3aMMOJICHCTBHE THIPOKCHIA

QIIOMUHUS C PAacTBOpaMM KHCIOT W wienodyeid,). MneHTudukanus HEOPraHMYECKUX BEIECTB C

UCTIOJB30BAHUEM HX (PHU3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUU.

KayecTBeHHbIE peakiiuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U KaTHOH

aMMOHHUS
KonTtposbHas pa6ora 2 |CBoiicTBa HEOPraHUYECKUX BEILECTB (10 pa3aeny 2)
Pasnea 3. Teoperndeckue 0CHOBBI OPraHUYeCKOM XUMHUH
Tema 3.1. Copnepxxanue yueOHOro MaTepuaJa OK 01
Knaccudukanus, [Ipenmer opranumveckoil XumMHuM: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUCHHE B TOJIYYEHUU HOBBIX
CTPOEHHE H|BelleCTB W MarepuanoB. Teopust cTpoeHuss opraHumdeckux coeauHenuid A.M. bBytieposa, eé
HOMEHKJIaTypa OCHOBHBbIE TOJIOKeHUs. CTpPYKTypHbIe (DOpPMYJBl OpraHWYECKUX BemlecTB. ['omosorus, uzomepus.

OpPraHn4€CKUX BCIICCTB

XHWMHYECKas CBA3b B OPTaHNYECKUX COCTMHEHUAX: KPAaTHBIE CBSI3H, G- U T-CBS3H.

[IpencraBnenne o KiIaccUpUKAMM OpraHUYECKUX BellecTB. HoOMEHKIaTypa OpraHMYecKHX
COEMHEHMNI (CHUCTeMaThyecKkasi) U TpUBHAJbHbIE HA3BaHMS BaXXHEHIIMX IMpEACTaBUTENEH KIIAcCOB
OpPraHUYECKUX BELIECTB

IIpakTnyeckue 3aHATHS
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[TpakTuueckas padora No7. « HoMeHKIIaTypa OpraHMYeCKUX BEIICCTBY.

O3HakoMJIeHHE ¢ 00pa3aMi OPraHMYECKUX BEIIECTB U MaTepuaiaMH Ha UX OCHOBE, MOJEIMPOBAHHE
MOJICKYJl OpPraHMYECKUX BEIIECTB, HAONIOJCHHE W OIUCAaHHE JIEMOHCTPAIMOHHBIX OIBITOB I10
MPEBPALICHUI0 OPraHUYEeCKUX BEIIECTB MPU HAarpeBaHuM (IUIaBJICHHE, OOYIIMBaHHE U TOpPEHUE).
CocTraBiieHHE TIONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BEIIECTB OTIEIHHBIX
KJIACCOB, HCIOJIb3Ys UX Ha3BaHHUS MO CHUCTEMATUYECKOM M TPUBHAIBHOM HOMEHKJIAType (ITHIIEH,
alleTHJICH, TIMLIEpHH, (eHoN, (GOopMaibJeTHA, YKCYCHAas KHCIOTa, TIHUIHH). PacueTsl mpocremieit
(hopMyJIbI OPraHuYecKOM MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOT0 cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.

YrieBonopoapl M MX

MIPUPOJIHBIE

HCTOYHHKHN

Coaep:xxanue yueOHOro MaTepuaJa

[IpenenpHble yriaeBoaOpoAbl (aJlKaHbI): COCTaB M CTPOCHHE, TOMOJIOTMUECKUN psia. MeTaH M 3TaH:
COCTaB, CTpOEHHWE, (PHU3MUECKHE M XHWMHUYECKHE CBOWMCTBAa (peakluWu 3aMeIIeHUS W TOPEHHs),
MOJIYYEHUE U IPUMEHEHHUE.

HemnpenenpHbie yrieBonopoab! (alKeHbl, aIKaAUCHBI, aJIKHHBI).

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psii. OTUIEH W IPOIWIEH: COCTaB, CTPOEHHE,
¢dbusnyeckue M XMMUYECKHE CBONCTBAa (peakLUuu THAPUPOBAHHUSA, TaJIOTEHUPOBAHUSA, TUApATALUH,
OKHCJIEHUS U TIOJMMEPU3ALINN) TIOJTyYeHHE U IPUMEHEHHUE.

Ankanuensl: Oyrtanuen-1,3 u wmetwnOyrtagueH-1,3, XUMHUYecKOe CTpOEHHE, CBOMCTBa (peakuus
MOJMMEpPU3aIMN), IPUMEHEHHE ([T CHHTE3a MPUPOTHOTO M CHHTETUYECKOTO KaydyKa U PE3UHBI).
AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psil. ALETHIIEH: COCTaB, XUMUYECKOEe
CTpOeHHE, (U3NYECKME W XUMHUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHMS, TIaJOT€HUPOBAHUS,
TUApaTaldi TOPEHNs), MONyUYCHHE U TPUMEHEeHHEe (MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU IS
CBapKH U PE3KH METAJLIOB)

Apomaruueckue yrieBoJopoabl (apeHsl). beH3om M Tomyon: cocrtaB, CTpoeHHe, (DU3UUECKHue U
XUMHUYECKHE CBOMCTBa (peakiuu TaJOreHUpPOBaHMS W HUTPOBAHUS), MOJyYE€HUE M IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BIHMsSHME OCH30Jla HAa OpraHW3M uYelloBeKa). ['eHeTndeckash CBS3b MEXKIY
YIJIEBOIOPOAaMHU, IPUHAIEKAITUMHE K Pa3InYHbIM KJIacCaM.

[TpupoHbIe HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u monyTHele HeTsHbIe ra3sl. Hedts u eé
npoucxoxaeHue. CrnocoObl  mepepaboTku  He(PTU: TEpPeroHkKa, KPEeKUHTr  (TepMHUECKUH,
KaTaluTu4eckuit), nuponus. [IpoaykTel nepepaboTku HepTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosib ¥ MpOAYKTHI €ro nepepadoTKi

OK 01
OK 02
OK 04
IIK4 .4

Tema 4.2.

Coaep:xanue yueOHOro MaTepuaJia

OK 02
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Duznko-xuMHuYeCKUe
CBOICTBa
YIJIEBOAOPOJIOB

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yriIeBOAOPOIOBY.

TpuBuanpHass W MEXKIyHApOIHAs HOMEHKJIATYpa, XHUMHYECKHE CBOHCTBA, CIIOCOOBI TMOIYYCHHS
yraeBoaopoaoB. I[lomydenue sTuieHa W H3y4YeHHE €ro CBOMCTB. MojenupoBaHHE MOJIEKYNT U
XMMHUYECKHX TPEBPAIICHUN yIieBoa0poJ0B (Ha MpUMepe dTaHa, STWIICHA, alleTWICHA W JAp.) U
raJIOreHONPON3BOAHBIX

OK 04

Paznea S. Kuciopoaocoaepsxanue oprannyecKie coeIuHeHus

14

Tema 5.1.
Crnuptsl. Genon

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble OAHOATOMHBIC CIUPTHI (METAHOJI M 3TAHOJ). CTPOCHHE, (PU3HUCCKUE U XUMHUYCCKUE
CBOMCTBAa (peaklMu C aKTHUBHBIMH MeETaJJIlaMH, TaJOr€HOBOJOPOJaMHU, TOPEHHE), MPUMEHEHUE.
Bonoponusie ¢Bs3u Mexay MOJEKyJaMu CIUPTOB. PU3HOIOTMYECKOE IEHCTBUE METAHOJIA U 3TAHOJA
Ha OpraHu3M 4YeJIOBEKA.

MHoroaToMHbIe CHUPTHI (ITUICHTIIMKOJIb W TJHIEPHH). CTPOCHHE, (U3UUCCKUEC U XUMHUYCCKHE
CBOICTBA (B3aUMOJICHCTBUE CO IIETIOYHBIMU METaJJIaMH, Ka4eCTBEHHAsl Peakiusi Ha MHOTOATOMHBIE
cnupThl). Duzmonormyeckoe JeHCTBUE HA OpraHU3M 4YeloBeka. [IpuMmeHeHue riaunepuHa u
STUJIEHTJIMKOJIS.

®enon. CTpoeHre MOJEKYJIbl, (PU3MUECKUEe U XUMHUUYECKHEe CBOMcTBa GeHosa. TOKCHYHOCTh (eHoa,
ero GU3MONIOrHYecKoe IEeHCTBUE Ha OpraHu3M Jenoseka. [Ipumenenue genomna

OK 01
OK 07

Tema 5.2.
ANBIETUIBI.

KapOoHOBBIE KUCIIOTHI.

Cnoxubie 3¢upsl

Coaep:xanue yueOHOro MaTepuaJia

Anpneruapl M KeTOHbl ((popmanbieruj, ameraibAeruj, aleToH): CTpoeHHe, (u3uveckue u
XMMHUYECKHE CBOMCTBA (peaKIMi OKUCIIEHUS 1 BOCCTAHOBIJIEHUS, KAUECTBEHHbIE PEAKIIMN), TOJTyYeHUEe
Y IPUMEHEHUE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KHCIOTHI (MypaBbUHAs U YKCYCHasi KMCJIOTBI): CTPOCHHE,
(dbu3YecKre U XUMUYECKHE CBOMCTBA (00IIIMe CBOMCTBA KUCIIOT, PeaKkiius dTepruuKaIim), MoJydeHre
u npuMeHeHue. CTeapuHOBas M OJEMHOBAs KUCIOTHI KakK IPEICTaBUTEIM BBICIIMX KapOOHOBBIX
KHCIIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, MX MOIOIIEe AeHCTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MAponu3 cloXHbBIX 3¢upoB. Kupsl.
['uaponus xupos. [Ipumenenne xupoB. buosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VraeBomasl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBonpl: coctaB, KiaccHUdUKAIUs YriaeBoAoB (MOHO-, TW- M mojucaxapunubl). [mokoza —
MPOCTEHIIINIT MOHOCAXapHU: OCOOCHHOCTH CTPOSHUSI MOJIEKYJIbI, PU3NYECKIE U XUMHUYECKHE CBONCTBA
TIIOKO3bI (B3auMoaelicTBue ¢ ruapokcuaoM meau (II), okucieHrne aMMHUayHbIM PacTBOPOM OKCHJIA

OK 01
OK 02
OK 04

18




cepedpa (1), BocctaHOBJIeHHE, OpOXKEHHE TITIOKO3bI), HAXOXKICHUE B MPUPO/JIE, TPUMEHEHUE TIIFOKO3bI,
Ouonoruyeckass pojb B JKH3HEACATEIHLHOCTH oOpraHu3Ma denoBeka. DortocuHTe3. Ppykro3a Kak
M30Mep TITIOKO3HI.

Caxapo3a — mpeACTaBUTENb AWCAXapua0B, TUAPOIHM3 Caxapo3bl, HAXOXJAECHHE B TNPHUPOJAEC U
MPUMEHEHHE.

[Tonucaxapuapl: KpaxMal W IIEJUTION03a Kak TNpHpoAHble moiauMepbl. CTpoeHHe Kpaxmana u
LEJUTIONO3b], (PU3NYECKUE M XMMUYECKHE CBOWCTBA Kpaxmana (TUAPOSU3, KAUeCTBEHHAs! PEaKkus C
HOJIOM)

Tema 5.4. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
DU3NKO-XUMUYECKUE IIpakTHyeckne 3aHATHSA OK 02
CBOMCTBA I[Mpaktuueckas pabora Ne8. «HomMeHK1aTypa KHCIOPOIOCOICPIKAIIMX OPTaHHISCKUX COCAUHCHUIT. OK 04
KHCIIOPOJIOCO/IEp)KaMX | TpuBHalibHass W MEXAyHapoAHass HOMEHKIATypa, XHMHUYECKHE CBOWCTBA, CHOCOOBI MOJyYEHUs
OpPraHUYECKUX cUpTOB U (DEHOJIOB, KApOOHOBBIX KHUCIOT M 3(UPOB, albAeTHAOB U KeTOHOB. CoOCTaBIEHHE CXEM 2
COEIMHEHUI peakuuii (B TOM 4YHCIEe MO TPEUIOKEHHBIM IIEMOYKaM IMPEeBpalIeHUI), XapaKTepU3YIOIINX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALIMX OPraHUUEeCKUX COSMHEHUM

JlaGoparopHasi padora Ned4. « XuMHUYECKHE CBOMCTBA CIUPTOB U YKCYCHOM KUCIIOTHI».

[IpoBenenue, HaOmOA€HWE U ONUCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

Ka4eCTBEHHBIC PEaKIMM OJHOATOMHBIX CIUPTOB (OKUCIeHHE OdTaHoia okcugom wmean (I1)), 2

MHOTOATOMHBIX CIIUPTOB (B3aMMOEWCTBUE rmiepuHa ¢ ruapokcuaoMm wmenu (l)), ampaerumon

(oKuCIIeHHE aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u rumpokcumom meau (I1), B3aumoneiicTBuie

Kpaxmajia C H0I0M), U3yUeHHE CBOWCTB PACTBOPA YKCYCHOW KHCIIOTHI
Pa3nen 6. A3oTcoaepikainye opraHnyeckue coeIMHeHus 4
Tema 6.1. Coaepxanue y4eOHOro MaTepuasa 4 OK 01
AMUHEL AMMHBI: METWJIaMUH — NPOCTEHIIMK MPEICTABUTEIb AMUHOB: COCTaB, XHUMHUYECKOE CTPOCHUE, OK 02
AMHWHOKHUCIOTHI. (bu3nuecKre U XUMHUYECKHEe CBOMCTBA, HAXOXKCHHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTH Kak aM(oTepHble OpraHruueckue coeuHeHus. Pu3ndeckue U XUMHUYECKHue CBOMCTBA 5

aMUHOKHCIIOT (Ha IpUMepe IMIHIKMHA). bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. [lenTuabt.

benku kak mnpuponHsie mnonuMepsl. llepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, IEHATYpAllHsl, KAUECTBEHHBIC PEAKIIMH Ha OCIKH

IIpakTuyeckue 3aHATHSA

JlaGopaTopnasi pabora Ne5«CpoiicTBa a30TOCOIepPKANTIUX OPTaHUYECKUX COSTUHEHHI . 2

dusnuecKkre 1 XMMHUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KHUCIOTAMU U TOPEHUS) U aMUHOKHCIIOT (Ha
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npuMepe TiuiuHa). HabnroneHne u onucaHue JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYparus OCIKOB
IIPY HarpeBaHUHU, I[BETHBIC PEaKIINK OEJIKOB

Pasnes /. BbicOKOMOJIEKYJISIPHBIE COCAMHEHHUSI 2
Tema 7.1. Conep:kanue y4eOHOTr0 MaTepuaJia 2 OK 01
[Inactmaccel. IIpakTHYecKHe 3aHATHSA OK 02
Kayuyku. Bonokna [Mpaktuueckas padbora Ne9. «CuHTe3, aHAIN3 U KIaCCUPHUKAIHS BBICOKOMOJICKYISIPHBIX COSAMHCHUI OK 04
OCHOBHbBIE MOHATHUSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, NOJIMMEpP, CTPYKTYPHOE ITK4.4
3BEHO, CTENEHb IOJIMMEPHU3alU, CpPEeAHssl MojeKyJsipHass wmacca. OCHOBHbIE METOABI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3aUsl U MOJTUKOHICH CALUS. 1
O3HakomiieHHE ¢ oOOpa3llaMd NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, KayuyyKoOB:
IiacTMacchl  (MOJIMATUIIEH, MOJUIPONWICH, MOJIMBUHWIXIOPU, MOJUCTUPON); HATypalbHbIA U
CHHTETHYECKUE KayuyKu (OyTaHeHOBBIM, XJIOPOIPEHOBBINA U H30IPEHOBBIN ); BOJIOKHA (HATypabHbIC
(XJIOTOK, 1IepCTh, MIENK), HICKYCCTBEHHBIE (All€TaTHOE BOJIOKHO, BUCKO3a), CHHTETUUYECKUE (KAlpOH U
JIABCaH)
KontpoabHnasi padora 3 |CTpyKTypa ¥ CBOMCTBA OPraHMYECKUX BEIIeCTB (110 paszienam 3-7) 1
IpodeccHoHaaLHO OPHEHTHPOBAHHOE COlePKaHUe (CoaepKaHNe TIPHUKIATHOIO MOLYJis)° 8
Pa3gen 8. Xumusi B ObITY M IPOU3BOACTBEHHOM 1eAATEIbHOCTH Ye10BeKa 6 OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuaJia 8 OK 02
XuMHueckue [TpaBuia 3K0JIOrMYECKH 1e1ecO00pa3HOro MOBEIEHHUs B OBITY M TPYJIOBOH JESATEIBHOCTH B LIENAX OK 04
TEXHOJIOTUU COXPAaHEHHs CBOEro 370pPOBbSl U OKPY’KAIOLIEH NPHUPOIHON Cpeabl, OMAaCHOCTh BO3AECUCTBUS Ha OK 07
B IIOBCEHEBHOM | )KMBbIE OPTaHU3Mbl OPraHMUECKUX BEIECTB OTJENIBHBIX KJIAcCOB (YTJIEBOJOPO/IbI, CIIUPTHI, (PEHOIbI, ITK4.4
U Npo(eCCHOHANBHOM | XJIOpPOPraHMYeCKHE MPOM3BOAHBIC, AalbJCTHIBI M JIp.), IOKa3aTeldb MPEASIbHO JIOMYCTUMON
JCATEIBHOCTH YEJIOBEKA | KOHLEHTPALUU U €T0 UCIIOJIb30BAHUE.
Ponb xumuu B o0ecriedeHnH 3KOJOTHYECKON, SHEPreTHYECKON U MUILEBOM 0€30M1acHOCTH, pa3BUTHUN 2

MEIUIUHBI, CO3JaHMM HOBBIX MaTepUaloB (B 3aBUCUMOCTH OT BHAA MpodecCHOHATbHON
NESITEIbHOCTH ), HOBBIX MCTOYHHUKOB SHEPruu (aJbTEepHATUBHbIE MUCTOUYHUKH 3Hepruu). llonsarue o
HaYYHBIX METOJax MO3HAHUS BEIIECTB U XUMUUECKUX peakiuii. [IpencraBnenus 06 oOmMx HayIHBIX
INPUHILIMIIAX TPOMBIIUIEHHOTO TMOJIYYeHHUsS BaXXHEHIIMX BelIeCTB (Ha MpHMepax IPOU3BOJICTBA
aMMHaKa, CEpHOM KUCIIOThI, METAHOJIA).
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Xumus u 3A0POBBC YCIJIOBCKA: IIpaBuJia 0€30I1aCHOTO HCIIOJIb30BaHUS JICKApPCTBCHHLIX IIpCIIapaTos,
OBITOBOM XHMMMH B HOBCG,Z[HGBHOﬁ KHN3HU

HpaKaneCRne 3aHATHSA

[Tpaktrueckas padora NelO. «[IpuMeHeHHE XUMUYECKUX BEIICCTB M TEXHOJOTHHA C YUETOM OymyIieit
npodeccHOHATBHOM e TEIIBHOCTH.

Pemenue kelic-3a7a4 1o TeMam: MUIIEBbIE MPOIYKThI, OCHOBBI PAllHOHAIBHOIO MUTAHUS, BayKHEHIIINE
CTPOUTENbHBIE M KOHCTPYKLIMOHHBIE MAaTepuajbl, CEIbCKOXO35SUCTBEHHOE IPOU3BOACTBO, KpPACKH,
CTEKJIO, KepaMmHKa, MaTepualibl I DJIEeKTPOHUKH, HaHOMATepHallbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHUKH SHEPTUH, OPraHMYECKNE W MHHEPAIbHBIC YI0OpPEHHUS, JICKAPCTBEHHBIC M KOCMETHUCCKUE
mpenapaTsl, ObITOBast XUMUS, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

3amura: IIpeacraBneHue pe3ynbTaToB pelIeHUs Kelic-3a1ad B (opMe MUHHU-IOKIana (JOMycKaeTcs
MCIO0JIb30BaHUE TpaduYecKiX U MPE3CHTALMOHHBIX MaTEPHAIIOB)

IIpomexyToUyHAsE aTTeCTANMS MO TUCHUILINHE (MU depeHIIMPOBAHHBIN 3a4€T)

Bcero

68
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3. YCJIOBUSI PEAJIM3ALIMM IPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
JUCLMUIIIAHBI

3.1. TpeGoBaHUs K MUHUMAIILHOMY MaTepUaIbHO-TEXHUUYECKOMY 00€CIIeUeHHIO
JUia  peanu3anu OpOrpaMMbl  JUCLHUIUIMHBL JOJDKHBI  OBITH IMPEAYCMOTPEHBI  CIEAYIOIINE
CTeMabHbIC TOMEIICHUS: YIeOHbIH KaOMHET XUMHUH W/WIIN y4eOHOM XMMUYECKOH 1Tab0paTOpHH.

O6opynoBanne yuyeOHOro kabuHera (HariasaHbIe TOCOOWs): HAOOPHI MIAPOCTEPIKHEBBIX MOJIENeH
MOJICKYJ, MOJENIN KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX BELIECTB H/HIN
KOJUIEKIIMU MTOJIMMEPOB; KOJUIEKIIHS TOPHBIX MOPOJl U MUHEpasoB, Tabnuia MeHeneesa.

TexHuuyeckue cpeincTtBa OOy4YEHHS: KOMIIBIOTEP C YCTPOICTBaAaMH BOCHPOM3BEICHUS 3BYKa,
MYJIbTUMEINA-IIPOEKTOP C HIKPAaHOM, MYJIbTUMEAUNHAS JOCKA.

O6opynoBanue 1abopaTopun U paboOUUX MECT JabOpaTopuH: MEH3YPKH, MUIETKU-KareIbHHIIbI,
TEPMOMETPbI, MHUKPOCKOI, JyIbl, HPEIMETHbIE W TOKPOBHBIE CTEKJA, IUIAHIIETHI JUIs KaleIbHbIX
peaknmii, QuIbTpOBaNbHAs Oymara, NTPOMBIBAIKH, CTCKISIHHbIE TPOOHPKH, PE3UHOBBIE MPOOKH,
¢doHapuku, HaOOp PEaKTHBOB, CTEKJIIHHBIC MAJIOYKH, IITATHUBBI U MPOOMPOK;, MEPHBIC IMIUHIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKU JAenuTenbHble IumuHapuueckue (50-100 i), CTyIKM C IECTUKOM,
dapdopoBbie YalIKy, TUHIETH, GUIBTPHl OyMaXKHbIEC, BaTa, MapJis, YaCOBBIE CTEKJIA, AJIEKTPOILTUTKH,
1abopaTopHbIE MITATUBBI, CIIUPTOBBIE TOPENIKH, CIIMYKH, TPUOOp 7S MOJyYeHHUs Ta30B (WiIu nmpoOupKa ¢
ra300TBOJHON TPYyOKO#), AepKaTtenu IUisl MPOOUPOK, CKISTHKU JIJISi XPAaHEHUs PEaKTHBOB, pa3/IaTOYHBIC
noTkH; xuMudeckue crakansl (50, 100 u 200 mun); mmaTenu; TUHIETHl; TUTeIbHBIC IIHIIIbI; CEKYHIOMEPHI
(Taiimepsl), MmepHBIC TTpoOupku (Ha 10—20 mur) u MepHbIe KOI0BI (25, 50, 100 u 200 M), BoasHas OaHs
(W TepMOCTaT), CTEKJISHHBIC ITaJIOYKH;, KOHWYECKHe KoiObl st tutpoBanus (50 u 100 wmur);
UHJUKATOpPHBIE MOJOCKH Ui onpezeneHuss pH u ctanmapTHas MHAMKATOpHAs IIKaja; YHUBEPCAJIbHBIN
uHaukatop; nunetku Ha 1, 10, 50 mn (mam nozatopsl Ha 1, 5 u 10 mu), OropeTku Ui TUTPOBAHUS,
MeaunuHckue mmpuibl Ha 100-150 wmu, naGopaTopHble W/WIKM aHaTUTHYeCKHe Bechl, pH-MeTpsl,
CYLIMJIbHBIN 1IKaQ, 1 ap. TabopaTopHOE 000PYIOBaHHE.

3.2. UupopmanuonHoe odecnieyeHue o0yuenus. [lepeyeHb pekoMeHIyeMbIX YUeOHBIX H3/1aHMIA,
HNHuTepHeT-pecypcoB, A0NOJIHUTEIbHOM JUTEPATYPHI
OcHoBHas auTEparypa:

Ne /i1 | UcTouHuk

1 Pymsutuc, I'. E. Xumusa : OazoBblii ypoBeHb : yueObnuk / I'. E. Pymsutuc, ®. TI.
®denpaman. — 2-¢ u3., ctep. — Mocksa : [Ipocsemenne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — Texkct : 27eKTpOHHBIN // JIaHb : 271€KTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473036 (nata oOpamenus: 19.05.2025).

2 Paneukwuii, A. M. Xumus : 6a30BbIil ypOBEHb : TPEHUPOBOUHBIE U IPOBEPOUYHBIE PAOOTHI :
yuebHoe mocobue / A. M. Panmeukwii. — 2-e u3z., ctep. — Mocksa : [IpocBemienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anexkTpoHHbI // JlaHb :

ANeKTpoHHO-0nOaoTeuynas cuctema. — URL: (mara oOpamenus: 11.03.2026).

3 INabpuensu, O. C. Xumus : 10-i knacc : 6a30BbIi ypoBeHb : yueonuk / O. C. 'aGpuernsH,
N. T'. Octpoymos, C. A. CnaakoB. — 7-e u3n., crep. — Mocksa : [Ipocsemenune, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Tekcr : 21eKTpOoHHBIH // JIaHb : 37€KTPOHHO-
oubmmoreunast cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOparienus:
11.03.2026)
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JlonosnHUTENbHAS IUTEpATYpa:

Ne /i1 | UcTounuk

1 I'munka, H. JI. OGmas xumus. [IpakTukyMm : y4eOHHK JUIS CpeHero npodhecCHOHAILHOTO
obpazoBanus / H. JI. I'munka ; mox penakumeii B. A. Ilomkoa, A. B. babkosa, O. B.
HecrepoBoii. — MockBa : MW3parensctBo IOpaitt, 2026. — 248 c. —
(ITpoeccuonanvuoe obpazoBanme). — ISBN 978-5-534-17503-5. — Tekcr
anekTpoHHbld //  OOpazoBarenpHas 1atdopma  Opaiit  [caiit] —  URL:
https://www.urait.ru/bcode/583971 (nara obparenus: 11.03.2026)

2 [llep6akoB, B. B. Heoprannueckas xumus. Bonpockl 1 3a1a4u : y4eOHUK ISl CPETHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6otuna. —
2-¢ wu3n., ucnp. u jgon. — MockBa : M3marensctBo IOpaiit, 2026. — 107 c¢. —
(ITpoeccronanbnoe obpazoBanme). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBI //  OOpaszoBarenpHas minatdopma IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/586122 (nara oopamenus: 11.03.2026).

HepI/IOI[I/I‘leCKI/IC U3 JaHusA

Ne i/ | Uctounuk

1 EcrecTBeHHblE M TEXHHYECKHE HAyKH @ Hayd. XypHan / rii. pea. A. 5. XaBkuH. —
Mocksa : OOO "UznartensctBo "CnytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. —
ISBN neuarnoii Bepcun 1684 — 2626. — TeKCT : HEMOCPEICTBEHHBIH.

2 [Ipupona: vayd.-momy:. xypHan / yupeaurenu : PAH; Hay4nslit u u3naTensckuii HeHTp
"Hayxa" PAH. — Mocksa : Hayunslif u usgarensckuii neurp "Hayka" PAH, 1912 — —
Bexomur 12 pa3 B roxa. — ISBN mewatnoit Bepcum 0032-874X. — Tekcr
HENOCPECTBEHHBIH.

4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30BATEJIBHOM
JUCHMUIIIAHBI
KOHTpOJIB U OLCHKAa pPE3YJIbTAaTOB O6yLIeHI/I$I OCYHICCTBIIACTCA MPCHOAABATCIIEM B IPOLCCCC

IIPOBE/ICHUS] MPAKTUYECKUX 3aHATHH M Ja0OpaTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOJIHEHUS
o0yyaroIMMHUCS HMHIUBUIYaJbHBIX 3aJaHMH, TPOEKTOB, HccieqoBaHul. Pe3ynbraTtel o0yueHHS
OIpeNeNIA0T, YTO OOyyaromuecss JOJDKHBI 3HAaTh, NMOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPILIECHUU
W3yYEHUS TUCIMUILIMHBI.

Hns  popMupoBaHUs, KOHTPOJISI M OLEHKH pe3yJbTaTOB OCBOCHHS YYEOHOW JTUCIIMILIIMHBI
UCTIOJNB3YETCSl CHUCTEMa OLEHOYHBIX MEPONPHUATHHA, TPEACTaBIAOmas co00il KOMIUIEKC YYeOHBIX
MEpPOIPUATHH, COrJIAaCOBAHHBIX C pe3yibTaTaMu 00y4eHus U chopMyInpoBaHHbIX ¢ yuetom @I'OC COO
(npeametHble pe3ynbTathl o aucuuiuinie) u @I'OC CIIO.

THnbel OLIEHOYHBIX
Ne | OK/IIK | Monyns/Pa3nen/Tema PesynbTar 00yuenus .
MEPOTPHUATHIA
I | OcHOBHOE coep)aHue
1 p 1 ®opmynuposats 6a3oBsie [KoHTposbHast padoTa
aznen 1.
MOHSTHS U 3aKOHBI XuMuM |CTpoeHue BelecTsa u
TeopeTnueckue OCHOBBI
XUMUYECKHE peakiuu (1o
XUMHH
pazneny 1)
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OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

11

OK 01

OCHOBHBIE XUMHUYECKHUE
MOHSTHS U 3aKOHBI,
CTPOSHHE aTOMOB
XAMHUYECKHX DJIEMEHTOB

CocTaBisITh XUMHYECKHE
(bopMyJIBl COeIMHEHUH B
COOTBETCTBUH CO
CTENEHBIO OKUCIIEHUS
XHMHYECKHX DJIEMEHTOB,
HUCXOJ U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIATEIIBHOCTH

1. Tect «CTpoeHue aTOMOB
XAMHYECKHUX 3JIEMEHTOB B
MpUpoaa XMMHUYECKOMN
CBSI3HY.

2. 3a7a4y Ha COCTaBJICHHE
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX COEIMHEHUM
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.IL.).

3. 3amaHus Ha
KCITOJIb30BaHNE
XHUMHUYECKOH CUMBOJIMKH U
Ha3BaHUU COEIUHEHHUU 110
HOMEHKJIaType
MEXIYyHApOAHOTO COI03a
TEOPETUYECKON U
MPUKIAAHON XUMUU U
TPUBHUAJIBHBIX HA3BAHUM JJIs
COCTaBJICHUS XUMHYCCKUX
dbopMyI1 ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I.) U APYTUX
HEOPTraHUYECKHUX
COCAUHEHHUHN OTACIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas
CUCTEMA XUMHYECKUX
anemeHToB /1. 1.
MeneneeBa, ux CBS3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUSI ATOMOB

XapakTepru3oBaTh
XUMHYECKHE HIEMEHTHI B
COOTBETCTBUU C UX
MIOJIO)KEHHUEM B
NEPUOANYECKOMN CUCTEME
XUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamnuaeckue /
HEMETaJNIMYECKHE
CBOICTBA,
ANEKTPOOTPHUIATETFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJICMEHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHHUEM U
MTOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
JI.1. MeHzaeneeBay.

2. lIpakTudeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3H
MEXy CTPOCHHEM aTOMOB
XUMHYECKHX DJIEMEHTOB U
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OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

MEePUOIUYECKUM
M3MEHEHHEM CBOICTB
XUMHUYECKUX JIEMEHTOB U
HUX COEIUHEHUN B
COOTBETCTBUH C
MOJIOKEHUEM
Ilepuonnueckoii cucreMe.
3. ITpakTuko-
OPUEHTUPOBAHHbBIC
TEOpEeTUYECKHE 3a/1aHUs Ha
XapaKkTepHU3aIuio
XUMHUYECKUX DIIEMEHTOB:
«Merannuyeckue /
HEMETaJUTMUYECKUE
CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHHUEM B
MEPUOIUUECKON CUCTEME
XUMUYECKHUX JIEMEHTOB
H.N. MenneneeBa»

1.3

OK 01
OK 04

Crtpoenue BEII[ECTBA
U TPUPOAA XUMHUYECKOU
cBs3u.  MHoroo6pasue
BEIIECTB

Pemenne 3amanuii Ha
COCTaBJIEHUE 3JIEKTPOHHO-
rpaduueckux Gopmyi
2JIEMEHTOB 1—4 nepuoaos

IIpakTrueckue 3agaHus Ha
ONpeAeIeHNe XUMHYECKON
AKTHUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMUYECKOH CBSA3HU U THUIIA
KPUCTAJUIMYECKON PELIETKH

14

OK 01
OK 02

Knaccudukanus, u
HOMEHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

Pemenne nmpakTuyeckux
3a1aHUM 110
KJIacCU(pUKaIUH,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB
Ha3BaHMS BEILIECTB IO
MEXIYHAPOAHOU
(UIOITAK) nnmn
TPUBHAIILHOU
HOMEHKJIaType U

1. IlpakTuueckue 3agaHus
Ha ompeJieJIeHue
MIPUHAIEKHOCTH K KJIacCy
HeOpFaHI/ILIeCKI/IX BCIIICCTB.
2. Tect «Kmaccel
HEOPTaHWYECKHUX BEIIECTBY»
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpONpHUATHH
cocTaBiieHue (POpPMYJIBI
XMMHMYECKHX BEILECTB,
olpeeneHue
HNPUHAAIEKHOCTH K
KJiaccy.
1.5 [OK 01 Turnbl XUMUYECKHX | XapakTepu3oBaTh Tumbl  ([IuceMeHnHas pabora
OK 04 peaxuui XUMHYECKUX PEaKIui «THIIBI XUMHUYECKHUX
peaxkuuii»
1.6 |[OK 01 Ckopocts xummnueckux|Pemenne 3aganuit  Ha|l. 3agaum Ha cocTaBieHME
OK 02 peakuuii. XUMHYECKOC|apanm3 (baxTOpOB, |ypaBHEHUH pEaKIIHii:
PaBHOBCCHC BIMSIIOIIMX HA M3MEHEHUE|— COeMHEHMS, 3aMelleHus,
CKOpOCTH XUMHYECKOH | pa3ioxKeHus, 0OMeHa;
peakuuu.  3aBHCHMOCTb|— OKHCIUTEIbHO-
CKOpOCTHU XMUMHUYECKOH [BOCCTAHOBUTEIbHBIX
peakuMyu OT MPUCYTCTBUS [peakluil ¢ UCIOIb30BaHUEM
Pemenue IIPAKTUKO-|METOa IEKTPOHHOTO
OpPUEHTHPOBAHHBIX OanaHca.
3aJaHuil Ha NOpHUMEHeHue|2. 3aauM Ha PacyeT MacChl
npunuumna Jle-lllarense. |BemecTBa nin 06bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Ui 00BEMY OTHOTO
U3 YYacTBYIOIIUX B
PEaKIMU BEIIeCTB; pacuéThl
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIMHU, €CITH
OJIHO M3 BEILIECTB UMEET
IPUMECH
1.7 |OK 01 PactBopsl, teopus |Paznmnuate uctuHHbIE | 1. 3agaun Ha
OK 02 BIICKTPOIHTHICCKOM PacTBOPBI. IIPUTOTOBJIEHUE PACTBOPOB.
Ox 04 JMCCOLMALNH W HOHHBIA| ¢ cnenopats dusuko-|2. TIpakTuko-
OKO07 obmen XUMHUYECKHE CBOICTBa|OPUEHTHPOBAHHbIE

HCTHUHHBIX PACTBOPOB.

pacyeTHbIC 3a/IaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
MPOU3BOJACTBEHHOM
JIESITEIbHOCTH YEJIOBEKA.
JlabopartopHnast pabota
“ITpuroroBneHue
pacTBOpOB
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
2 p ) Hccnenosars crpoeHue 1 |[KoHTpoabHas padora
aznen 2. . .
cBoiicTBa HeopraHnieckux [CBONCTBa HEOPraHUYECKUX
Heoprannueckas xumus
BEIIECTB BEIIECTB
2.1 |OK 01 DU3UKO-XUMUYECKHE CocraBnenue ypaBHeHuii|1.3ananus Ha cocTaBiIeHUE
OK 02 CBOMCTBA XUMUYCCKUX PEAKIUHN  C|ypaBHEHUA XUMUYECKUX
OK 04  |HeopraHMyeckux yqacTieM  MpPOCTRIX M |peakiyii ¢ yyacTHEM
CIIOXKHBIX
BEIIECTB MPOCTBIX U CIIOKHBIX
HEOpPraHUYECKUX BEILLECTB!
MCTAIIOB 1 HemeTamop; |IEOPTAHHIECKIX BEIECTB!
OKCHJIOB MeTasiioB, | OKCHIIOB METaIOB,
HEMETAJIJIOB U |HEMETAIIJIOB U aM(bOTepHI)IX
aM(pOTEPHBIX DJIEMEHTOB; [3]IEMEHTOB;
HCOPraHU4ICCKUX  KHUCJIOT, | yeopraHUYeCKUX KUCIIOT,
OCHOBAHUI U aMPOTCPHBIX | o opromo e aM(OTEPHBIX
THJIPOKCHJIOB;
.. |ruapokcunos,
HEOpPraHUYECKUX  COJIEH, .
XapaKTePH3YIOIIHX 1ix | HEOPTaHIUECKHX COJICH,
CBOICTBA. XapaKTePU3YIOMINX UX
Pacuéthl Macchl BellecTBa |CBOWCTBA U CLIOCOOBI
Wi 00bEMa Ta30B 10 MOJTy4EHHUSI.
U3BECTHOMY KoumuecTBy |2. [IpakTHKo-
BElIECTBa, Macce Win OpUEHTUPOBAHHBIE
00BEMY O/IHOTO U3 TEOPETHUYECKHUE 3a]JaHUs Ha
YYaCTBYIOIIMX B PEAKI[MH |CBOMCTBA U IOTY4YECHUE
BEIIECTB, pACUEThl MAaCChl |HEOPTaHMYECKUX BEILECTB
(00BEMa, KonmruecTBa
BEIIECTBA) MPOIYKTOB
peaKkiyu, eciii OJHO U3
BEIIECTB UMEET IPUMECH.
2.2 |OK 01 Nnentuduxanus Unentuduxanus 1. 3ananus Ha
OK 02 HEOPraHUYECKUX HEOPraHWYECKHUX BEIIECTB |PaclO3HOBAHUSHEOPraruyec
OK 04 BEIIECTB C UCIIOJIb30BAaHUEM UX KHAX COEINHEHUI.
(hUBUKO-XUMHYECKUX 2. JJaboparopnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukanus
KaueCTBEHHBIX pEaKlUi. |[HEOpraHWYeCKUX BElIeCTB"
HEOPraHWYECKUX BELIECTB
3 HccnenoBats ctpoerne U |KonTtposbHas pabota
Paznen 3 cBoMcTBa oprannyecknx |«CBoicTBa

TeopeTnyeckre OCHOBBI
OpraHUYeCKON XUMHUHU

BEILECTB
YcranaBiuBaTh
3aBHCHMOCTH (PU3HUKO-

HEOPTaHNUYCCKUX BCIICCTB»
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpONpHUATHH
XUMUYECKUX CBOMCTB
OpPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI
3.1 |OK 01 Knaccudukanms, KnaccudumupoBarts 1. 3amanus Ha cocTaBlIEHUE
HOMEHKJIaTypa U HEOpraHu4ecKue Ha3BaHUIl OpraHUYeCcKUX
CTPOEHHUE OPraHMYECKHUX |BEIECTBA B COOTBETCTBUU |COECIUHEHUH 110
BEIIIECTB C X CTPOEHUEM TPUBHAIBHOHN WU
CocraBiieHHE OJHBIX U |MEXKIYHApOIHOM
COKPAILEHHBIX CUCTEMATUYECKOU
CTPYKTYPHBIX (hOpMyJT HOMEHKJIAType.
OpraHMYECKUX BEIIEeCTB  |2. 3aJaHus Ha COCTABIIEHUE
OTJICJIbHBIX KJIACCOB, HOJIHBIX U COKPAILEHHbIX
UCMOJb3Ys UX Ha3BaHUs  |CTPYKTYPHBIX (popmyil
[0 CUCTEMATHUYECKON U OpPraHUYECKUX BELIECTB
TPUBHATIBHON OTJICJIbHBIX KJIACCOB.
HoMeHkatype Pacuersl  |3. 3agauu Ha ornpeneneHue
npocreiiien (popMyIibl npocreimen (opMyIibl
OpraHNYECKON MOJIEKYJIBI, |OPraHUYECKON MOJIEKYJIBI,
UCXOJS U3 JIEMEHTHOIO  [MCXO/s U3 3JIEMEHTHOI'O
cocrana (B %) cocrana (B %)
4 Pasnen 4. I/IccileI[OBaTL CTPOEHHE U
VIIeBOIOPOTEL CBOICTBA yIJIEBOIOPOIOB
4.1 |OK 01 DU3UKO-XUMHUYECKUE MonenupoBanue Monekyd |1. 3agaHus Ha coCTaBlIEHHE
Ok 02 CBOMCTBA 1 XUMHYECKUX MoJIeNel ATaHa, dTHUIICHA,
OK 04 YTJIEBOJIOPOIOB MpeBpaIIeHu areTesieHa u
IK... YIJIEBOAOPOJOB rajgareHOpOM3BOIHBIX.
4.2 |OK 02 CBolicTBa OpraHNYECKUX | Y CTAHABIMBATh 1. 3ananus Ha cocTaBlIeHHE
OK 04 COECIMHEHU I 3aBHCUMOCTh (PU3UKO- YPaBHEHUN XUMHUYECKHUX

XUMHUYECKUX CBOUCTB
OPraHUYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJI

peaKkuuii ¢ yyacTuem
OpraHWYECKHUX BEIIECTB HA
OCHOBAHHMH UX COCTAaBa U
CTPOCHHS.

2. 3aaHus Ha COCTaBJICHHUE
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Tune! OIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
YPaBHEHUN XUMUYECKUX
peakuuid,
WJUTIOCTPUPYIOLTUX
XUMHUYECKHE CBOICTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaKurii U TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHbie 3aauu 110
YPaBHEHUSM PEaKIUii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JlTaboparopnas pabota
“IIpeBpamieHus
OpraHWYEeCKHUX BEIECTB MPHU
HarpeBaHuu"
) Passien 5. XapakTepu3oBarb
BIIMSIHUE PA3JIMYHBIX
Kucnoponocoaep:kammu
(bakTOpoB HA paBHOBECUE
¢ OpraHu4ecKue
U CKOPOCTh XUMHUYECKHUX
COCAMHECHUSA .
peakuuit
5.1 |OK 01 Cnuptsl. DeHom. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 COHUpTOB U (eHonoB, ux  |[loaroroBka nOKJIAA0OB O
¢du3noIoruuecKoe TOKCHUYHOCTH CIIUPTOB U
JIeWCTBHE HA OPTaHU3M ¢deHomna.
YyeJloBeKa.
5.2 |OK 01 AJIbIETUIBL. Uccnenosars xuMuueckue | Y CTHBIN OMPOC.
OK 02 KapOoHOBBIE KMCIIOTEL  |cBoiicTBa, KauecTBeHHbIE |[[0ITOTOBKA JOKIAI0B
OK 04  |Cooxmbie 5gupsr PEaKIUHM, CIOCOObI (pU3MKO-XUMHIECKUX
MOJIyYEHUSI U TPUMEHEHUS |CBOMCTBAX CIUPTOB,
aNbJICTUI0B, KAPOOHOBBIX |AJIBETU/IOB M CIIOKHBIX
KHCJIOT U CJIOKHBIX 3(pHpOB.
3¢upoB.
5.3 |OK 01 YraeBoabl Uccnenosars xuMuueckue | Y CTHBIN OIPOC.
OK 02 CBOMCTBa, KauecTBeHHBIe |IloATOTOBKA MOKIAI0B
Ok 04 peaxIuu, crocoObl (bU3UKO-XMMHYECKHUX
MOJTyYEHUST ¥ TPUMEHEHUS |CBOMCTBAX yTIIEBOJOB M MX
YTJIEBOJIOB. MIPUMEHEHUH.
5.4 |OK 01 OU3UKO-XUMUYECKHE YMeHue cocTaBisiTh [IpakTnueckas pabora.
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THune! OLIEHOYHBIX

Ne | OK/TIIK | Monyns/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
OK 02 CBOICTBA Ha3BaHUS «HomeHnknarypa
OK 04 KHCIIOPOJOCOCPHKAIUMX |KHCIOPOACOECPIKALIIX KHCJIOPOJIOCOIEPIKAIIHNX
opraHquCKVHx COCTMHEHHMIA 110 OpI‘aHI/I‘-IeCIiI/IX
COeIMHEHU I MesKTyHAPOTHOM COEIMHEHMID.
JlaGopatopHnas pabora
HOMCHKIIATYPC M SHAHUC | v\ imyeckue CBOMCTBaA
TPUBUANIEHOK CIHPTOB u YKCYCHOM
HOMEHKJIATYPBI. KHUCJIOTBD».

6 Hccnenoarh xumudeckue [KoHTponbHas pabora
Paznen 6. CBOICTBa, KauecTBeHHbIE |CTPYyKTypa U CBOMCTBA
A3oTcoaepkaiiue pEeaKIMH, CII0COObI OpraHUYeCKHUX BemecTB (110
OpraHuvecKue NOJTyYeHHsI U IPUMEHEHUS |pasaenam 3-7)

COeIMHEHUS a30TCOACPIKAITIX
COCIMHEHUN.
6.1 |OK 01 AMUHEL HccnenoBath xumMuueckue | Y CTHBIN ONPOC.
OK 02 AMHHOKHUCIIOTHL. CBOMCTBa, KauecTBeHHBIe |lIloaroTOBKA MOKIAI0B
OK 04  |benu PEaKIuHM, CIocoObI (pU3HKO-XUMHYECKUX
MOJIyYEHUSI U TPUMEHEHUS |CBOMCTBAX YTIIEBOJOB M MX
AMUHOKHCIIOT ¥ OETIKOB.  |[IPUMEHEHUHU.
JlaGopartopHnas pabota
«CBoiicTBa
a30TOCOJIepKaIINX
OpraHNYeCKHUX
COEIUHEHUMN).
7 |OK 01 Pazgen 7. OCHOBHBIE TOHSITHSI [IpakTnueckas pabora.
OKO02 BbicokomosiekyISIpHBI | XUMHUH «CuHres, aHaJIn3 1
€ CoelMHEeHuUsI BEICOKOMOJIEKySpHEIX | K/1ACCHHKAIHS
08 TG MO OMOD! BI)ICOKOMOJ'IVCKy.]'IﬂpHLIX
COCIMHEHUI

MOJIUMEP, CTPYKTYPHOE
3BEHO, CTEIIEHD
MOJIMMEPHU3AIUH, CPETHSIS
MOJIEKYJIsIpHasl Macca.
OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN —
MOJIMMEPH3AITUST 1
MMOJIMKOHICHCALIH.

KonTponbhas pabota
CtpyKTypa 1 CBOMCTBa
OpPraHMYeCKUX BelecTB (10
paznenam 3-7)

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEpPKaAHMeE (COAEePKAHUE TPUKIIATHOTO MOXYJIS)
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
Paznen 8. Xummus B OuenuBath nociencTBusd [3ammra keica (C ydyeToM
ObITY H OBITOBOI U Oynymient
NPOM3BOICTBEHHOI IPOM3BOICTBEHHOM PpOhECCHOHATbHOI
JIeATEITLHOCTH )
JeATeILHOCTH JIEATENLHOCTH YEJIOBEKA C
YyeJI0BeKa IHO3UIIMHA DKOJIOTHUECKOH
0€30I1aCHOCTH
8.1 |[OK 01 XUMHAYECKHE OrneHuBath IociaeacTBUA |Pelenue kelc-3amad IO
OK 02 TEXHOJIOTUHU OBITOBOI U TeCMaM: ITUIICBBIC
OK 04 B MTOBCEIHEBHOII IPOM3BOICTBEHHOM HPOAYKTBI, OCHOBBI
. allMOHAJIBHOIO0  ITUTAHUS
OK 07 U IPO()ECCHOHANBHON | AEATENbHOCTH YeJIOBEKa C paunon ’
N . |BakHeHmIMe CTPOUTEIBLHBIC
IIK ... JIEATSIIFHOCTH YeI0OBEKa |IMO3UIINNA SKOJIOTHYECKOM

0e30macHOCTH

u KOHCTPYKIIMOHHBIE
MaTepHuabl,
CEIbCKOXO03IHCTBEHHOE
MIPOM3BO/ICTBO, KpackH,
CTEKJIO, KepaMHKa,
MaTepHabl IS
AIIEKTPOHHKH,
HaHOMAaTEePHAIbI,
TEKCTUIBHBIE BOJIOKHA,
HCTOYHUKHU SHEPTHUH,
OpraHUYeCcKHe H
MUHEpaIbHbIe yI00peHHs,
JIEKapCTBEHHBIE 51
KOCMETUYECKHE Mpenaparsl,
ObITOBas XUMHS,
MaTepHuabl H3
MCKYCCTBEHHBIX 51

CHHTCTHYCCKHX BOJIOKOH.

31



