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obuiero obpasoBaHMsA B npegenax 0CBOEHUA 06pa3oBaTeNlbHOW NPOrpamMmmbl CPefHEro
npogeccnoHanbHOro o6pa3oBaHMA AN WUCMNOMb30BaHMA B paboTe, Ha OCHOBe
npuMepHoO paboyeil nporpammbl 06Weobpa3oBaTebHOr0O Yy4yebHOro npeameTa
«Xumuns» ana npoeccroHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aunii, pa3paboTaHHON K
yTBepXAeHHON  PIFBOY  AMNO  «WHCTMTYT  pa3BuTUs  NPOGeCCUOHaNbHOro
o6pasoBaHua» (MpoTtokon Ne 14 ot 30.11.2022 r.)
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1. Obuian xapakTepucTuKa paboyen nporpaMmmbl 06LLe06pasoBaTelbHOIO
yyebHoro npegmeta OYT1.11 «Xnumuna»

1.1. MecTto obuweobpasoBaTesibHOro yyebHoro npegmeta OYrl.11
«Xnmua» B cTpykTtype MMCC3

O6ueobpa3oBaTenibHblil y4ebHbIn npegMeT OYT1.11l «Xumusa» M3yyaeTca Ha
6a30BOM YpoBHe B 06Llieobpa3oBaTe/lbHOM LMKNe Yy4yebHOro njaHa OCHOBHOM
npoeccnoHanbHOM 06pa3oBaTeNbHOMW MporpaMmbl No  cneyuansHoctn 51.02.01.
HapogHoe Xy[0XeCTBeHHOe TBOpYeCTBO (N0 BMAaM).

TpyaoeMKoCTb y4yebHOro npegmeTra «XuMWUsS» COCTaBfiseT 74 4acoB, U3
KOTOpbIX 64 yacoB - 6a30Bblil MoAyNb (6 pa3genos) U 6 4acoB — NPUKNAAHOW MOAY b
(1paspen), BK/IHOYAKO LM NPaKTUKO-OPUEHTUPOBAHHOE cogepxxaHune no
cneumnanbHocty 51.02.01. HapoaHoe XyA0XeCTBeHHOe TBOpYeCTBO (N0 BMUAAM).

MpuknagHoW MoAyNb BKAOYaeT oAauH pasgen. Pasgen 7 «Xumus B ObITy U
NMPOW3BOACTBEHHOIA AeATeNbHOCTY yesioBeKa» peanusyetcs ans BCEX
npogeccuin/cneynanbHOCTE Ha MaTepuane KeilcoB, CBA3aHHbLIX C 3KOI0MMYECKOM
6e30NacHOCTbKD W OLEHKOW nNocneAcTBUMi  6GbLITOBOM M NPOU3BOACTBEHHON
OesATeNbHOCTM, MO  OTpacnsMm  6yfyulell  npogecCUOHanbHOM  [AeATeNIbHOCTY
obyyaroLmnxcs.

Mepuog obyyeHns W pacnpefefsieHne No  cemMecTpaMm  onpegenser
obpas3oBaTefibHas oOpraHu3aymMs caMoCTOATEeNIbHO, C YYETOM JIOTMKN (DOPMUPOBaHMSA
NpeLMeTHbIX  pe3ynbTaToB, O06WMX U NPOMEecCMOHaNbHbIX  KOMMETEHLMUN,
MeXMNpeAMeTHbIX CBSi3ed C  ApyruMy  gucumnavHamum  o6u,eobpa3oBaTe/bHOro
obLLenpodeccnoHanbHOro LMKN0B y4ebHOro nnaHa.



1.2. Ilesu u miIaHupyembie pe3yabTaThl OCBOCHHSA
o0meoOpa3oBareabHOroy4eonoro npeamera OYIL11 «Xumuspy

Heab:@opmupoBaHre y  CTYACHTOB  MPEACTABICHUS O  XUMHUYECKOM
COCTABJIAIOLIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHPA KAk OCHOBBI IPUHATUSA
PELIECHU B )KU3HEHHBIX UITPOU3BOJICTBEHHBIX CUTYALMSAX, OTBETCTBEHHOIO IMOBEACHUS
B IIPAPOIHON CpEE.

3agaun:

1) copMupoBaTh NMOHMMAHUE 3AKOHOMEPHOCTEH MPOTEKAHUS XMUMHUYECKHX
IIPOLIECCOB M SIBICHUN B OKPYXKAIOLICH Cpeae, LEIOCTHOW HAy4YHOW KapTHUHEI
MUPa,B3aUMOCBSI3H U B3aUM03aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTABJIATH (POPMYJIBI HEOPraHWYECKUX W OPraHUYECKUX
BCUICCTB,  YPABHEHUS  XMMHMYECKMX  peakuui, OOBACHATH WX  CMBICI,
UHTEPIPETUPOBATHPE3YIBTATHl XUMUUYECKUX DKCIIEPUMEHTOB;

3) cdopMupoBaTh  HAaBBIKM  MPOBEACHHMS  MPOCTEHLIMX  XUMHUYECKU
OKCHEPUMEHTATIBHBIX ~ MCCICAOBAHUNA € COOMIOJACHHMEM MpaBWsl  OE€30MacHOrO
oOpallieHus ¢ BEIIECTBAMU U JIaOOPAaTOPHBIM 000PYAOBAHUEM

4) pa3BUTh YMEHMS MCIOJIb30BAaTh MH(MOPMALMIO XUMUYECKOTO XapakTepa U3
Pa3MYHBIX UCTOYHHUKOB,

5) copMupoBaTh YMEHMS MPOrHO3UPOBATH MOCIIEACTBHS CBOCH ACITENBHOCTH U
XUMHAYECKUX TPUPOAHBIX, OBITOBBIX M MPOMU3BOACTBEHHBIX TPOLIECCOB,;

6) cpopMHpPOBATH NOHUMAHUE 3HAYMMOCTH JOCTMKEHUNH XMMUYECKOH HAyKU U
TEXHOJIOTHI Jj1s1 pa3BUTHSI COLIMAJILHOM M TPOU3BOJACTBEHHOM Cep.



1.3 NMnaHnpyemble pe3ysibTaTbl 0CBOEHUSA 06LLeobpa3oBaTe/ibHOro yyedbHoro npegmeta OYT.11 «Xnmumsa» B
cootBeTcTBUM ¢ PIOC CI1O n Ha ocHoBe PITOC COO

Koa n HanmeHoBaHune
hopMUpyeMbIX KOMMNETEHLLMIA

OK 01. Bebibupatb crocobsl
peLLeHns 3ajay
npogeccroHanbHoOM

[EATENIbHOCTN NPUMEHNTENBHO
K Pas3/inYHbIM KOHTEKCTaM

MnaHupyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNNHBI

obuime
B yacTn TpyaoBOro BoCnmMTaHUs:

- TOTOBHOCTb K TPyAy, OCO3HaHWe LieHHOCTM MacTepcTBa,

Tpygonobue;

- TOTOBHOCTb K aKTUBHOW AeATE/IbHOCTU TEXHONOTMYECKOA
CMNOCOOHOCTb
CaMOCTOSITE/IbHO

7 couuanbHoM Hanpas/eHHOCTH,
WHULMNPOBATD, nnaHuposatb "
BbIMO/HATbL TaKyH0 LeATe/IbHOCTb;

- WHTEpec K pasn4yHbIM cepam MpPodecCroHabHOA

LeATeNbHOCTH,
OBnageHne yHnBepcasbHbIMU
NMo3HaBaTe/IbHbIMU ,EI,eVICTBI/IFIMI/IZ

a) 6a30Bble IOrNYecKne aencTBmsA:

- CaMOCTOATeNIbHO — (hOpMYNNPOBaTh U
aKTyanmsmposaTb Npobsiemy, paccmaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HAK UK
OCHOBaHWA AN CPpaBHEHUS, Knaccugpukaumm n
06006LeHus;

- OMpeAenaTh LEN AesTeNbHOCTU, MapaMeTpbl KpUTepun

X OOCTUMXKEHWUA;
- BbIABNIATb  3aKOHOMEPHOCTU U
paccMmaTpmBaeMblX ABIEHUAX;

npoTmnBopeyvnAd

AncumnanHapHble
- BNafleTb CUCTEMON XMMMUYECKMX 3HaHWW, KoTopas
BK/IOYaET:
OCHOBoOro/aratloLLme NOHATUA (XUMUYECKNIA 3/1EMEHT,
aToMm, 93MeKTpoHHas o6onoyka atoma, s, p, d-
3N1EKTPOHHbIE OpOWUTaNM aTtoMoB, WOH, MOJEKY/a,
Ba/IEHTHOCTb,  3/IEKTPOOTPULLATENIBHOCTb,  CTEMeHb
OKWUCNEHUs, XWMUYecKas CBA3b, MOJSb, MOSAPHAs
macca, MOMSIPHbIA 06bEM, YTNIEPOAHbINA CKENeT,
(bYHKUMOHaNbHaa  rpynna, pagukan, U3oMepus,
N30Mepbl, rOMOSIOTUYECKNIA  pAg, romosoru,
YrNeBOAOpPOAbl,  KWCMOPOA- U a3oTcofepxalime
COefMHEHUs, OMOMOrMYECKN aKTUBHblE BeLLecTBa
(yrnesofbl, >Kupbl, 6enku), MOHOMep, NoOANMep,
CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNSAPHbIE
COeAVMHEHUNS,  KpWUCTa/M4YecKas pelleTka, TuUMbl
XUMUYECKUX peakuuii (okmcnuTensbHo-
BOCCTaHOBMUTE/NIbHbIE,  3K30-U  3HAOTEpPMUYECKMe,
peakuun MOHHOro o6meHa), pacTBOp, 3N1EKTPO/UTLI,
HE3NeKTPONUTLI, ANEKTPONIMTUYECKAA AuccoLmaLns,
OKMCANTENb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKOWA
peakuun, XMMWUYECKOe paBHOBeCWE), Teopun U
3aKOHbI (Teopus XUMWNYECKOT O CTPOeHus
opraHunyeckux sellects A.M. bByTneposa,



- BHOCHUTb KOPPECKTHUBBI B JCATCIIBHOCTD,
OLICHHBATh COOTBETCTBUEC PE3YJbTATOB LECIAM,
OLICHNBATh PUCKH HOCJIGI[CTBI/Iﬁ ACATECIIbHOCTH,

- pa3BUBaTb KPEATHMBHOE MBILUICHUE IMIPH
peLIeHNH XU3HEHHBIX PoOIeM

6) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

- BIIAJIETh HaBBbIKAMU yuebHo-
HCCIIEN0BATENBbCKON u MIPOEKTHOMN
NEeSITeNIbHOCTH, HaBBIKAMH paspeuIeHus
npolem;

- BbBJIATE NPUYHUHHO-CIICACTBCHHBIC CBA3U U
AKTYAJIU3UPOBATh 3a7avy, BbIABUIATb THUIIOTE3Y
€e pPELICHUHA, HaXOOUThb APTryYMCHTBI )51
JOKa3aTeabCTBa CBOMX YTBEPIKIEHHUH, 3a1aBaTh
NapaMeTpbl U KPUTEPUU PELLIEHUS,

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOA€ PCILICHUA
3a4a4u PE3YJIbTAThI, KPUTUYCCKU OLICHUBATD UX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUAX,

- YMETDh NEPEHOCUTL 3HAHNMS B MMO3HABATCIIBHYIO
" NPaKTHYICCKYHO 06.]'IaCTI/I JKHU3HECACATCIIbHOCTH,
- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00JIacTel,

- BBIABUTATH HOBBIC I/II[CI/I, npez[naraTb
OpI/IFI/IHaJ'IbeIe nmoaxoabel U peIJ.ICHI/ISI;
- CIOCOOHOCTL HUX  MCIOJIb30BAaHUS B

MIO3HABATENBHON U COLMAIbHOM MPAKTHUKE

TEOpUsl  BJIEKTPOJIUTUYECKONH  JAUCCOLMALINH,
nepuonunueckuii 3axkon .M. Menneneesa, 3ak0H
COXPaHEHUs Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3BIK XUMHUH, (PaKTOJOTHYECKHE
CBEIEHHUs] O CBOICTBax, COCTaBe, MOJYYEHUU U
0e30MmacHOM  HCIOJIb30BAHUU  BAKHEHIINX
HEOpPraHUMYeCKUX M OpraHWYecKuX BEILEeCTB B
OBITY ¥ IPAKTHYECKON AEATEIbHOCTH YEJIOBEKA,
- yMETb BBIABJIATb XapakTepHble NPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX IOHATHI, MPUMEHATH
COOTBETCTBYIOIME TMOHATUS TPU ONHCAHUU
CTPOCHMsI U  CBOMCTBHEOPTraHUYECKHX U
OpraHUYeCcKHUX BEIEeCTB U HX MpPEeBpAalleHHUI;
BBISIBJISITD B3aUMOCBSI3b XHMHUYECKUX 3HAHUN C
MOHATHSIMU U MPECTaBICHUSIMU JPYTHX
€CTECTBEHHOHAYUYHBIX NIPEIMETOB,

- yMeTb  UCHOJB30BaTb  HAMMEHOBaHUs
XUMUYECKUX COEIMHEHUN MEXIYHapOJHOTO
COHO3a TEOPETUUYECKOW U NMPUKJIAAHOW XUMHUU U
TpUBUAJIbHBbIE HA3BaHMsI BAKHEHIIMX BELIECTB
(oTuneH,  ameTwieH, — IHMUEPHH,  (EHOI,
dbopManbaerun, yKCyCHash KHCIOTA, TIIHLHH,
yrapHbIU ra3, yriaeKUCbli ras,

aMMHUax, raieHasl U3BeCTb, HeralleHas U3BeCTb,
MUTBEBAsI CONIA U IPYTHX), COCTABIIATH (POPMYJIBI
HEOPraHUYeCKUX U OpPraHUYeCKUX BEIIeCTB,
YPaBHEHUS] XUMHUYECKUX PEAKIHA, OOBACHATD UX
CMBICI, MOATBEPKAATh XapaKTepHbIe
XUMUYECKUE CBONCTBA BELIECTB
COOTBETCTBYIOIINMHU SKCIepUMEHTaMH1 u
3aMUCAMH YPAaBHEHHI XUMUYECKUX PEAKLINI,

- yMeTb yCTaHABIMBaTh MPUHAAJIEKHOCTD
M3Y4YE€HHbIX HEOPraHMUYeCKUX M OpPraHu4YecKux
BELIECTB K OINpeAeNieHHbIM KjlaccaM W IpyInaM
COEJIMHEHUN XapaKkTepu30BaTbh MX COCTaB U




B XKHEHIINE CBOMCTBA, ONPEAEATh BUIbI

XUMUYECKUX CBsi3el (KOBAJIGHTHAsi, WOHHAS,
MeTaJUTHIeCKasi, BOJOPOIHAsT), THIIBI
KPUCTAJUTUIECKIX perleToK BEIIECTB;

KJIacCU(PUIUPOBATh XMMUYECKHE PEAKLINY,

- chOpMHUPOBATH MPEICTABICHHS:

0 XUMHYECKOU COCTaBJIIFOLIEN
€CTECTBEHHOHAYYHOH KapTHUHBI MHpPA, POJH
XUMHH B TIO3HAHWUU SIBIEHUH TPHUPOIBI, B
(GbOpMUpPOBAaHMHM  MBIIUIEHUS U KYJBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOW TIPaMOTHOCTH,
HEOOXOIMMOM Uil  pEeILIeHUS] TMPAKTHUYECKUX
3aMa4 M OKOJIOTHYECKH  OOOCHOBaHHOTO
OTHOIIEHUS] K CBOEMY 3IO0POBBI0 U MPUPOIHOH
cpexne,

- YMETh MPOBOAUTH PacUeThl MO XMUMHYECKHM
¢dbopMysiamM 1 ypaBHEHUSIM XUMHYECKUX PEAKIIHHA
C HCIIONB30BAaHMEM (DH3UUECKUX  BEIHYHH,
XapaKTEePHU3YIOLIIX BEIIECTBA c
KOJIMYECTBEHHOW CTOPOHBI. MaccChl, 0OOBeMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJHYECTBA
BEIIIECTBA, HCIIOJIb30BATh CHUCTEMHbIE
XUMHUYECKUE 3HAHUS AUl IPUHATUS PEIICHHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyaLUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

OK 02 Hcnonb3oBaThb COBPEMEHHBIE CPEACTBA
TIONCKA, aHaM3a u HUHTEPIpPETaluu
uHpOopMaunu U UHPOPMALIMOHHBIE TEXHOJIOTUU
JUIL  BBIIOJIHEHHST 3a7ad  NpodecCHOHANTbHOM
TeSITeIbHOCTH

B o0nactu eHHOCTH HAyYHOTO MO3HAHUS:

- chopMHUPOBAHHOCTH — MHUPOBO33PEHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO-
COBEPLICHCTBOBAHUE SI3bIKOBON U YUTATEJIbCKON
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS
MEXKIy JIFOJIbMU U TTO3HAHUS MUPA,

- OCO3HAaHHUE LEHHOCTHU HAYYHOM JEATENIbHOCTH,
TOTOBHOCTb OCYIIECTBJISATh MPOECKTHYIO U
HCCJIEIOBATENbCKYIO eATeTLHOCTD
WHIMBUyaJIbHO UB IPynIe;

- YMETH MJIAaHHUPOBATH u BBIMNTOJIHATH
XUMUYECKUH  OJKCIEepuMeHT  (TpeBpalieHust
OpTaHUYCCKUX BCLIECCTB npu Harpe€BaHuu,
MOJIy4eHHe STHJIEHa M H3Y4€HHE ero CBOICTB,
Ka4€CTBCHHBIC pe€akunmn Ha AJIbACTHUBI,
KpaxMall, YKCYCHYIO KHUCIIOTY;

JeHaTyparnys OEJIKOB MPU HArPEBAHUH, L[BETHBIC
peakuu OeNKOB; MPOBOANUTH

peaKkIi HOHHOrO OOMEHa, ONpeneNsiTh Cpeny
BOAHBIX PACTBOPOB, KAYCCTBCHHBLIC PCAKLIMKU Ha




OBnageHne — yHHBepCAJIbLHBIMH
MO3HABATEJIbHBIMH JeHCTBUSIMMU:

B) padora ¢ undopmanmei:

- BJIaJeTh HAaBBIKAMH MOJY4YeHUs] MH(POPMALIH
W3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIbHO
OCYIIECTBJISATH MOKCK, aHAJH3, CHCTEMATU3ALIIO
U UHTEpPHpeTanuo HHOPOPMALMH  Pa3THYHBIX
BUIOB U (OPM MPENCTABICHHUS,

- CO37aBaTh TEKCThHl B PA3JIMYHBIX (opmarax c
y4E€TOM Ha3HaueHus1 MHGOpPMALMH U LEIEeBOM
ayIUTOpUH, BbIOUpAs ONTUMAJBHYK (opmy
MIPEICTABICHNS U BU3yaTU3ALHH;

- OLEHMBATH JIOCTOBEPHOCTb JIETUTUMHOCTb
uHpOpMALMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh CPENCTBA MH()OPMAILMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEIICHUH

KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX u
OpPraHM3aLMOHHBIX  3a7ad ¢  COOMonIeHue
TpedoBaHUI S3PrOHOMUKHY, TEXHUKHU

0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHHs

cynbdar, kapOOHAaT- M XJIOPUA-aHUOHBL, Ha
KaTHOH aMMOHHUSI, PeLIaTh 3KCIIEPUMEHTAIbHbIE
3anaqn o temam "Metamsl" u "Hemeramnsr") B
COOTBETCTBUM €  TMpPaBWIAMH  TEXHUKH
0e30MacHOCTH MU OOpAIEHUH ¢ BEIIeCTBAMU H
nabopatopHbIM 00OPYAOBaHHEM, TPEICTABIATD
pe3yibTaThl XHUMHYECKOrO 3KCIEPHMEHTa B
dbopme 3amucH ypaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 (GOPMyJIHPOBATH BHIBOIbI HA OCHOBE
3TUX

Pe3yJIbTaTOB,

- yMeTb  aHAJM3HPOBaThb  XHMUYECKYIO
UH(OPMALIHIO, MONyYaeMyI0 U3 Pa3HbIX
HUCTOYHHUKOB (CPEACTB MaccOBOH HMH(OpPMAIUH,
cetb UHTEpHET U Apyrue),

- BJaeTh OCHOBHBIMH METOIAMH HAy4YHOTO
MO3HAHHSI BELIECTB W XHUMHYECKHX SIBJICHUI
(mabmronmeHne,  W3MEpEeHUE,  HKCIEPUMEHT,
MOJIETTUPOBAHUE),

- yMeTh MPOBOJAHMTH PACUEThl MO XUMHYECKHUM
(dopMysiaM 1 ypaBHEHUSIM XUMUYECKUX PEaKLHit

MPaBOBBIX M  3THYECKHMX  HOPM, HOPM | C HCIIOJb30BAaHHEM (U3NYECKUX  BEJMYUH,
nH(POPMALTMOHHOH 0€30MacHOCTH; XapaKTEPHU3YIOLIUX BELIECTBA c
— BIIQIETh HABBIKAMU PACMO3HABAHUS U | KOJIMYECTBEHHOH CTOPOHBI. Macchl, oObemMa
3amuTel  uHpOpMaumu,  HUHGOPMAIMOHHOHN | (HOpMaJbHBIE VCIOBHS) Ta30B, KOJIWYECTBA
0e30nmacHOCTH JTUYHOCTY, BEIIECTBA, HCIIOJb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS AJIS MPUHSATHUS pelleHuil B
KOHKPETHBIX)KU3HEHHBIX CUTYaLUsX, CBI3aHHbIX
C BEIIECTBAMU U UX IPUMEHEHUEM
OK 04 DddexTnBHO B3aUMOAEHCTBOBaTh U | - FOTOBHOCTD K CaMOpPa3BUTHIO, | -  YMETb  IUIAHUPOBaTb U BBINOJHATH
paboTaTe B KOJIJIEKTUBE U KOMAH/E CaMOCTOSITEIBHOCTH U CaMOONPEENEHUIO, XUMHYECKUH  SKCIEepHUMEHT  (MpeBpalleHust
- OBJIaICHUE HAaBbIKAMU yueOHO- | OpraHMYEeCKNX  BEIIECTB TIPH  HArPEBaHUH,
HCCIIEA0BATENBbCKON, MPOEKTHON M COLMAIBbHON | MOJyYE€HHE 3TUJIEHA M WU3Y4€HUE €ro CBOICTB,
JEATENIbHOCTY, KaueCTBEHHbIE  peakLuu  Ha  aJbJerujpl,
OsBaanenue YHHBEPCAJBHBIMH | KPAXMaJI, YKCYCHYIO KHCJIOTY, JI€HaTypauus




KOMMYHHKATHBHBIMH 1efICTBUSIMH:

0) cOBMeCTHAA AeSITeJIbHOCTh:

- TNOHMMaTh U HCIOJb30BaThb MpPEUMYILECTBA
KOMaHIHOW U MHAWBHUIYaJIbHON paboTHT,

- IPUHUMATD LIeJI COBMECTHOM J1€ATEIbHOCTH,
OpraHu30BbIBATb U KOOPAUHUPOBATH IE€UCTBUSA
MO €€ JOCTW)KEHUIO: COCTABJISITh TJIaH JICHCTBUM,
pacmpenenAaTb pPoOJM  C  Yy4€TOM  MHEHHUH
Y4aCTHUKOB o0cyxnath pe3yJIbTaThl
COBMECTHOH paboTHl,

- KOOPAMHUPOBaTb W BBIIOJHATH pPadoOTy B
YCJIOBUSIX ~ PEAJbHOIO,  BHUPTYaJlbHOTO U
KOMOHMHHPOBAaHHOTO B3aUMOAEHCTBUS,

- OCYILECTBJISITh IO3UTUBHOE CTPATErnyeckoe
MOBEICHNUE B PA3JIMUHBbIX CUTYaLMsIX, IPOSIBIATD

TBOPYECTBO u BOOOpakeHue, OBITH
WHULMATUBHBIM
Osaagenue YHHBepPCATbHBIMH

PeryJISITHBHBIMH J1eHCTBUSIMH:

r) NpuHsITHE ce0s1 U JPYrux JIoaei:

- TMPUHAMAaTh MOTHBBI M apPTyYMEHTbl APYTHX
JIroaen npu aHanuse pe3ybTaToB
NesATENbHOCTH,

- TIpU3HABaTb CBOE IMpPaBO U IMPaBO JPYrHX
JIFOJIel Ha OIIMOKH;

- pa3BHBaTh CHOCOOHOCTH MOHHUMATb MHpP C
MO3ULIMU APYTOrO Y€JI0BEKa,

OeNnKOB TMpH HArPEeBaHWH, LBETHBIE PEAKIIHH
OeNKkoB, MPOBOANTH PEAKLUU MOHHOTO OOMeEHa,
OTpenessiTb ~ Cpeny  BONHBIX  PacTBOPOB,
KaueCTBEHHbIC PEaKUUU Ha CyibdaT, kapOOHAT.
U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHSL, PeIlaTh
SKCIIEPUMEHTAJIbHBIE  3a7adyd MO0  TeMam
"Mertambl" u "Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH  TEXHHUKH  O€30MacHOCTH  IpH
oOpamieHNH € BEUIECTBAMH M J1a0OPaTOPHBIM
00OpyIOBaHHEM, TIPEACTABIATH  PE3YJIBTATHI
XUMHYECKOTO 3KCIIEpUMEHTa B (popme 3ammcu
YPaBHEHMH COOTBETCTBYIOIIMX pPEaKUUd U
¢bopMyIHpOBaTL BBIBOABI HAa OCHOBE 3THUX
Pe3yJIbTaToOB

OK 07ConelicTBOBaTh COXPAHEHUIO
OKpY’KaloIleH Cpenpl, pecypcocOepekeHuto,
NPUMEHSTh 3HaHUS OO0 W3MEHEHHH KIIMMarTa,
MIPUHLIUIIBI OepeKITMBOrO MIPOU3BOJICTBA,
3¢ (PeKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIUsIX

B 00J1a¢TH 3K0JIOrHYE€CKOr0 BOCIIUTAHUSA

- cpOpPMHUPOBAHHOCTh JKOJIOTUYECKOI
KyJbTYpPbl, IMOHUMAHHUE BJIMAHHA COLUAJIBHO-
SKOHOMHYECKHUX TMPOLECCOB HAa  COCTOSIHUE
OPUPOAHONH U  COIHAIbHONCPEbI, OCO3HAHHE
r100anbHOro xXapakTepa 3KOJIOTMUYECKUX
npolem;

- IJIJAHUPOBAHUE U OCYLIECTBJIEHUE NEUCTBUN B

- chopMHpOBATE MPEACTABICHUS: O XUMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, POJM XHUMHHM B IIO3HAHUM SIBJICHUU
npuponel, B (HOPMUPOBAHUHM MBIILICHUS H
KyJbTYpbl JIMYHOCTH, €€ (YHKIHOHAIbHOH
IPAaMOTHOCTH, HEOOXOIMMOW JJIsl  PeLIeHHs
NPakTUYECKUX  3aJa4 MU OKOJOTMYEeCKH
00OCHOBAHHOT'O OTHOIIEHUS] K CBOEMY3IOPOBBIO




OKPY’KaIOIllel Cpene Ha OCHOBE 3HAHUS LieNel
YCTOHYMBOrO Pa3BUTHsI YEJIOBEUECTBA,

- aKTUBHOE HENpUATHE ACHCTBUIN, NMPUHOCSILINX
Bpe€Il OKpY KaroLIel cpeae,

- YMEHHE MPOrHO3UPOBaTh HEOIArompUsITHBIE
SKOJIOTHYECKHUE MOCJIEICTBUS
NPEANPUHUMAEMBIX AEHCTBUN, MPENOTBPAILATH
UX;

2

- pacumpeHme OTIbITa JeSITeTbHOCTH
5KOJIOTMYECKOH HaIPaBJICHHOCTH,
- OBJIaZIeHUE HaBbIKaMU yuebHO-

HCCJIEIOBATENbCKOM, MPOEKTHON U COLMAIBHOMN
JEeSITEIbHOCTH,

U NPUPOIHON Cpene;

- yMeTrb cOOMIOfaTh MPaBUIA OSKOJOTHYECKH
1enecooOpa3HOro TOBEACHUST B OBITY W
TPYAOBOW [NEATENBHOCTU B LENAX COXPAHECHUS
CBOEr0 3[I0pPOBbsl U OKPYXKAKOLIEH NPUPOAHOU
Cp€AbIl, YUUTBIBATH OINACHOCTb BOSHCﬁCTBHﬂ Ha
JKUBBIC OpPraHu3Mbl OINPCACIICHHBIX BCIICCTB,
MOHMMAsl CMBICNI  TOKa3aTeNsl  IpenebHOU
I[OHyCTI/IMOﬁ KOHLUECHTpAaLUH




2. CTpyKTypa 1 cogep)xaHue yyebHOro npeamera

2.1.06bem obuieobpaszoBaTennbHOro yyebHoro npegmeta OYT1. 11 «kXumMuna» um
BUAbl y4ebHOI paboThbl

Bua yue6Hol paboThl O6bem B yacax
O6bem 06uLe06pa3oBaTe/ibHONM NPOrpaMMbl AUCLUMN/IUHbI 74
BT.U.
OCHOBHOE cofeprkaHue 64
BT.u.
TEOPETMYECKOE 06yUeHMe 32
npakTUYyeckue 3aHATUA 22
nabopartopHble 3aHATUSA 10
B T.4. NpoeccMoHanbHO-0OPUEHTUPOBAHHOE COAepXKaHMe (cogepKaHue 6
NPUKNaAHOIro MOAYSA)
T.u.
TeopeTMyeckoe o0byyeHune 2
npakTN4ecKune 3aHATUSA 4
KoHTposibHas paboTa 2
MpomexyTouHas atTecTaums (AMddepeHUNpPoBaHHbIN 3a4€eT) 2



2.2. TemaTu4ecKuii VIaH U coAepkaHue o0meodpazoBareabHOro yueonoro npeamera OYIL11 «Xumus»

HanmeHnoBanue Coaep:kanue yueOHOro MmarepuaJia (0CHOBHOE H Mpo(deccHOHAIBHO- O6bem dopmupyembie
pa3aesioB U TeM OpHEHTHPOBAHHOE), 1a00paTOPHbIE H NMPAKTHYECKHE 3AHSATHS, NIPUKJIATHOH MOIY.J1b 4aCcoB KOMIETEeHIHH
(npu HAITHYHK)
1 2 3 4
Paszgen 1. OcCHOBBI CTpOeHHS BeleCTBA 6
Tema 1.1. Ctpoenue | OcHOBHOE coaep:KaHHe 4 OK'1
aTtomMoB xumMH4ecKux | TeopeTrnueckoe o0yueHnue: 2
3JIEMECHTOB H CoBpemMeHHast Moaenb CTpoeHuss aroMa. CHUMBOJUYECKHH SI3bIK XUMHU. XUMHYECKHI
npupoaa 3JIeMEHT. DJIeKTpOHHAasi koHpurypamusi aroma. Krnaccupukanms XUMHYECKUX 3JI€MEHTOB
XHMHYECKOH CBA3H (5 p» 9-onementsl). BaneHTHbIe 31eKTPOHBL BaneHTHOCTb. DNEKTPOHHAs NpUpPOna
XUMHYECKOH CBSI3U. DJIEKTPOOTPHIATEIPHOCTh. BHIBI XUMHUECKON CBsI3u (KOBaJICHTHAs,
WOHHAsI, METAJJTMYECKasi, BOIOPOAHAsI) U CrIoco0ObI ee 00pa3oBaHuUs
IIpakTnyeckue 3aHsITHS 2
Pemenue 3amaHuil Ha UCHOJB30BAHUE XUMHUYECKON CHMBOJIMKH U HAa3BaHUU COEOUHEHUU
[0 HOMEHKJIaTypeMeXIyHapOAHOIO COK3a TEOPEeTUYECKOW W TNPHUKIAJAHON XHUMUU HU
TPUBHAIBHBIX HA3BAHWHA JUII COCTABJICHUS XHUMHYECKUX (POPMyJT JIBYXaTOMHBIX
coenuHeHU (OKCHIOB, CyJNb()HUIOB, TUAPUAOB U T.IM.) U APYTUX HEOPTAHUYECKHX
COEIMHEHUI OT/IETIbHBIX KJIacCOB.
[IpakTuyeckue 3amaHusi Ha YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB W TMEePUONUYECKUM HM3MEHEHHEM CBOWCTB XHMUYECKHUX JJIEMEHTOB M UX
COEIMHEHHI1 B COOTBETCTBUHU C MOJOKEHUEM NEPUOIUYECKON CUCTEMBI.
Tema 1.2. OcHoBHoOe coepxRaHue 2 OK-1
Ilepuoanueckuii IIpakTHYecKHe 3aHSTHSI: 2 OK-2




3aKO0H H TA0JIHIA
.. enpeneeBa

[lepuonnueckas cucrema xumuueckux 3yemMeHToB J[ M. Menneneesa. @U3nuecKuii CMbICT
Ilepnonuueckoro 3akoHa J[ M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX H CJIOKHBIX BEIIECTB B COOTBETCTBHH
C MOJIOKEHHEM XUMUYECKOro 3yemMeHTa B [lepuonnueckoi cucreme. MupoBO33peHUECKOE
u Hay4yHoe 3HadyeHue llepmonmueckoro 3axkona .M. Menneneesa. IIpornossr J[H.
MenneneeBa. OTKpPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTEePU3ALHIO
XUMHYECKHX  3JIEeMEHTOB  «Merammnueckue / ~ HEMETaJUIMYeCKHEe  CBOWCTBA,
3JIEKTPOOTPULATENBPHOCT XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX 3JIEKTPOHHBIM
CTPOCHUEM U TOJIO)KEHHEM B MEPUOJUYECKON CUCTEMEXMMHUYECKUX 3JeMeHToB J[H.
MeHnpeneesay

Paszpen 2. Xumuueckne peaknun 8
Tema 2.1. Tunbi OcHoBHoOe coaepxkaHue OK-1
XHMHIECKHX Teopernueckoe o0yuenue: 2
peakumii -
Krnaccuukauus 1 THITBI XUMHUYECKUX PEAKIMN C YIaCTHEM HEOPTaHUYECKHUX BEIECTB.
CocraBieHune ypaBHEHUI Peakifii COSTUHEHNUS, Pa3JIOKEeHUS, 3aMelleHNs], OOMeHa, B T.4.
peaxiuii ropeHus, OKUCIEHUs: BOCCTAHOBJICHMS.
VYpaBHeHUs1 OKUCTIEHUsI-BOCCTaHOBNIeHUs. CTeneHb okucaeHust. OKUCIuTeNb U
BOoccTaHOBUTeENb. COCTaBlIeHNE U YPaBHUBAHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOZIOM 3JIEKTPOHHOTO Oananca. OKUCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKINH B
IpUpOJiE, MPOU3BOACTBEHHBIX MTPOLIECCAX U J)KU3HEIEATEIbHOCTH OPraHU3MOB
IIpakTHYecKHe 3aHATHS: 2
KonnuectBeHHble OTHOWEHNU B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMUHU U
pacueThl IOypaBHEHUSIM XUMUYECKUX peakiuil. Mosb Kak eIMHNLIA KOJINYeCTBA BEIeCTBa.
MonsipHas Macca. 3aKOHbBI COXpPaHEHMsI Macchl U dHepruu. 3akoH ABoragpo. MonspHbIit
obbeM razoB. OTHOCHTENbHAS TUIOTHOCTh Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¢ MCIOJNIb30BAHUEM MAacChl, 00beMa (HOPMaJIbHBIE YCJIOBHS) ra30B, KOJNUYECTBA
BEIIleCTBA
Tema 2.2. OcHOBHOE cogep:KaHue 4 OK-1
AuekTpoantuueckas | Teopernuyeckoe o0yuenue: 2 OK-4

JAUCCOLHALUA H
HOHHBIA 00MeEeH

Teopust snexTponutuyeckoil auccouuanuu. HMoHBL. DNEKTPONUTHL, HESJIEKTPOJIUTHL
Peakiuu noHHOrooOmena. CocTaBieHHe peakiyii HOHHOTO OOMEHa IyTeM COCTaBJICHUS
HX MOJIHBIX U COKPAIICHHBIX HOHHbIXYpaBHeHHfI. KucnoTHO-OCHOBHEBIE pC€aKknuun. BaZ[aHI/IFI
HA COCTABJICHHE HOHHBIX PEaKLUil




JlaGopaTropHbie 3aHATHS

JlaGoparopHas padoTa “THrbl XUMHUECKUX PEeaKLnil".

HccnenoBanue TUIOB (1O COCTABY M KOJIMYECTBY MCXOAHBIX U 00Pa3yIOIIUXCS BEIIECTB) U
NPU3HAKOB XMUMUYeCKUX peakuuii. [IpoBenenne peakunii HOHHOTO OOMEHa, OIpeneNeHue
Cpenbl BOOHBIX PACTBOPOB.

3a/ilaHusl Ha COCTaBJIEHUE HOHHBIX peakLuii

Pasnen 3. CtpoeHue U cBOiiCTBA HEOPraHHYEeCKHX BelllecTB

Tema 3.1.
Kaaccuduxanus,
HOMEHKJIATYPA H

CTpOeHHe
HEOPraHHYeCKHX

BeIeCTB

OcHoBHoOe cofepxRaHue

Teopernueckoe o0yueHue:

IIpenmer Heopranndeckoi xumuu. Knaccudukauus HeopraHudeckux BemecTs. [IpocTeie
U cinoxHbleBemecTBa. OCHOBHBIE KJIACCHI CJIIOKHBIX BELIECTB (OKCHIBI, TUAPOKCHIBL
KUCJIOTBI, coyv). B3auMOCBsi3b HEOPraHWYECKHX BEINECTB. ATpPEraTHble COCTOSIHHS
BemecTBa. Kpucrammueckne u amopdHble BemecTBa. THUIBI KPUCTAIUTMYECKUX PEIIETOK
(aTomMHasi, MONEKYJISIpHAsl, HOHHASI, METAJUINYECKasi). 3aBUCUMOCTb (PU3NYECKUX CBOICTB
BEIleCTBa OT TUIA KPUCTAJNIMYECKON pelleTKH. 3aBUCUMOCTb XMMMUYECKONH aKTHUBHOCTHU
BELIECTB OT BHAA XMMHMYECKOW CBA3M M THUINA KPUCTAJUIMYECKOW pewmeTku. [IpuyanHbl
MHOT000pa3Hsi BEIIECTB

IIpakTnyeckue 3aHsITHS

HomeHknatypa HEOpraHMUECKHX BELIECTB. HA3BAHUE BEINECTBA UCXOMS U3 UX XUMHUYECKOH
(dopMynBl MIMOCTABICHHE XUMHUYECKOW (POPMyJIbI MCXOAS W3 Ha3BaHMs BEIECTBA I1O
mexxayHaponHoi (MIOITAK) nnu TpuBHanbHOM HOMEHKIIATYpE.

Pemenne mpakTHYeCKMX 3aJaHWi MO KJIACCH(PHKAINK, HOMEHKIAType U XUMHYECKUM
(dopMyiaM HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHBIN ra3, YIIIEKUCIIBIN a3,
aMMHMaK, TalieHasi U3BeCTb, HeralleHas W3BeCTb, MUThEBAsl COAA U IPYTHX): HA3bIBAThb H
COCTaBIISITh (POPMYJIBI XUMHUYECKHX BEIECTB, ONMPEAEIATh MPHUHAIIEKHOCTD K KJIACCy.
HcTtounnkn xuMudeckoil nHpopManun (cpeacTs MaccoBoil nHpopmauuu, cete MHTEpHET
u gapyrue). llouck wnHbOpManuu 1O Ha3BaHUSAM, HIAEHTH(HUKATOPAM, CTPYKTYpPHBIM
dbopmynam

OK-1
OK-2

Tema 3.2. ®du3uko-
XHMMHYECKHEe
CBOHCTBA
HEOPraHu4eCcKHX
BeIeCTB

OcHoBHoOe coaepxRaHue

Teopernueckoe o0yueHue:

Mertamnbl. O0mue pusnyueckue 1 XUMUYeCKHe CBOHCTBa MeTauioB. CrIocoOBI MOTydeHusl.
3HAYCHNEMETAJUIOB W HEMETAJUIOB B TNPUPOAE M IJKU3HENESTEIbHOCTH YEJOBEKa H
opraan3MoB. Kopposust MeTayuioB: BHABI KOPPO3HH, CHOCOOBI 3aIIUTHI METAJUIOB OT
KOpPpO3HHU

OK-1
OK-2




Hewmerammer. O0mue ¢pusnyeckue 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TUITHYHbBIE
cpoiictBa HeMeTayuios IV — VII rpymm. Kinaccudukanus 1 HOMEHKIIATypa COeNMHEHUIN
HemeTaJu10B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B MPUPOE

XUMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEINECTB (OKCHIOB,
TUAPOKCHUIIOB, KHCJIOT,CONell M 1p.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB MPOCTBIX
BEIIIECTB, BOAOPOAHBIX COEAMHEHUHN, BBICIINX OKCUJOB U T'HAPOKCHIOB

IIpakTnyeckue 3aHsITHS 2
CocraBneHue ypaBHEHUH XHMHMUYECKMX pEaKLHUi C ydacTHEM IMPOCTBIX M CJIOXKHBIX
HEOPraHWYEeCKUX BELIECTBMETA/IOB M HEMETAJIOB, OKCHUAOB METAJNIOB, HEMETAJLUIOB U
aM(OTEepHBIX  3JIEMEHTOB, HEOPTaHWYECKUX  KHUCIIOT, OCHOBaHHUH HaM(pOTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEePU3YIOLIUNX UX CBONCTBA.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aaHUN Ha CBOWMCTBA, COCTAB,
noJiydeHue u Oe30MmacHoe MCIONb30BaHNE BAXKHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKON AESTENbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOE cogep:KaHue 2 OK-1
NnenTnduxanus JlaGopaTopHble 3aHsiTHE 2 OK-2
Heopranu4eckux | JlaGoparopuast pabora « IneHTHUKAIMS HEOPTAHUUECKUX BEIIECTBY. OK-4
BeIEeCTB Pemenne oSkCnepuMEHTaNbHBIX 3a4ad IO XHUMHYECKMM CBOWCTBAM METAUIOB U
HEMETAJUIOB, PACMIO3HABAHUIO U MOJIYYEHHUIO COCIMHEHNI METAJIJIOB U HEMETAJLIOB.
WnenTndukaysi HEOPraHUIECKUX BELIECTB C HMCIIOJB30BAHHEM HX (PH3HUKO-XHMHUYECKHX
CBOMCTB XapaKTEPHBbIX KAa4eCTBEHHBIX peakuuil. KauecTBeHHble peakiuu Ha Cyibdar-,
KapOOHAT-M XJIOPUI-AHUOH U Ha KATHOH aMMOHHUSI
Pasnen 4. CTpoeHue u CBOHCTBA OPraHHYeCKHX BellecTB 24
Tema 4.1. OcHOBHOeE cogep:kaHue 6 OK-1
Knaccudpuxauusi, | Teopernueckoe o0yuenue: 4
HOMEHKJIATYpa H IlosiBeHne u pa3BUTHE OPraHUYECKONW XUMUHM Kak Hayku. [Ipenmer opranndeckoil XUMHUU.
CTpOeHHE MecTo HM3HaYeHHE OPraHUYECKOW XMMHUH B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOe
OPraHHYeCKUux CTPOEHHE KaK MOPSAOK COENUHEHHs] aTOMOB B MOJIEKyJ€ COINIACHO WX BaJEHTHOCTH,
BCIIECTB OcHOBHbIE MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOCHUsI OpraHUYecKUx coefuHeHuit A .M.

bytnepoBa. VYrieponHblii ckeJleT OpPraHU4ecKOW MOJEKYJbl. 3aBUCHMOCTb CBOWCTB
BEIIIECTB OT XUMHUUECKOI'O CTPOEHUS MOJIEKY L.
Hsomepust u n30Mephl.

[Tonsitrue o  ¢QynkumoHanbHOM rpynme. Pamukan.  IlpuHumnel  kimaccupukanuu
OPraHUYECKUX COEAUHECHUM.




MG}KHYHapOI[Haﬂ HOMECHKJIaTypa U MPUHLUIIBI HOMCHKJIATYPbI OPraHUvICCKUX COGHHHGHHﬁ.
Ilonsatue o a30TCOACPKAIUX COCAUHCHUSX, OHMOJIOTHYECKH aKTHUBHBIX BEIIECTBAX
(yrmeBomax, Skupax, Oenkax W Jp. BBICOKOMOJEKYJSIPHBIX COEIWHEHHsX (MOHOMeED,
NIOJIMMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHsITHS

HomeHknatypa OpraHMYeCKMX COEIMHEHHH OTHENbHBIX KJIACCOB  (HACBHILICHHBIE,
HEHACBILIEHHbIE apOMATHYECKHE YTJIEBONOPOABI, CIHUPTHI, (PEHOJNBI, aJbAETHUABI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U AP.

CocraBieHne TOJNHBIX U COKPALICHHBIX CTPYKTYPHBIX (OPMYJ OPraHHYECKHX BEILIECTB
OTAENbHBIX KIJIACCOB, HCIOJIb3Yysl MX HA3BaHUS TO CHCTEMATHYECKOH W TPUBHUAIBHOM
HOMEHKJIaType (STUJICH, alleTHIIEH, IIUIepuH, GpeHol, popManbaerny, yKCycHast KUCIOTa,
raunuH).  Pacdersl mpocrteiimiell  GopMysbl  OpraHHMYECKOW MOJIEKYJIBI, HCXOIS W3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CoiicTBa
OpPraHH4YecKHX
coeAMHeHUH

OcHoBHoOe coepxRaHue

Teopernueckoe o0yueHue:

PU3UKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEIbHbBIX KJIACCOB
(ocobennocTH Kiaccu(pUKaUN 1 HOMEHKJIATYPhl BHYTPH KJIACCa; TOMOJIOTHUECKUH Ps U
obmast popmyna; nsomepusi, pU3NIECKHE CBOWCTBA, XMMHYECKHUE CBONCTBA, CIIOCOOBI
TIOJIyYEHUS )

- TIpeAeNbHBIE YTIeBOAOPOAB! (AJKaHbI U IMKJIOATKAaHbI). |'OpeHne MeTaHa Kak OOWH M3
OCHOBHBIXMCTOYHUKOB TeIJla B TMPOMBIIUIEHHOCTH U ObITy. CBOHCTBA NPUPOIHBIX
yTII€BOAOPOAOB, HAXOXKIEHUE B MPUPOJIE M IPUMEHEHHE AJIKAHOB,

- HempenenbHble (AJIKEHbI, AJKWHbI U alKQAHEHBl) M apOMATHYECKHE YTIIEBOIOPOIIBL
I'opeHue anerusaeHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH /ISl CBAPKH M PE3KH
METaJJIOB

- KHCJIOPOZACOAEPIKAIINE COSAMHEHUS (CITUPTHI U PEHOBI, KapOOHOBBIE KUCIOTHI B 3(PUPHI,
aNbAeTubl U KETOHBI, JKUPBL, yrieBozabl). llpakTuueckoe MpUMEHEHHE >THIICHTIIHKOJS,
rmuuepuna, ¢peHona. Ilpumenenne gopmanbaernna, aneranbaernga, YKCyCHONH KHUCIOTBL
MpbI1a KaKk COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOMOIie CBOICTBA MblIa

- a30TconepIKaIIne COEIMHEHMSI (amuHBI u AMUHOKHCJIOTBHI, Oenkm).
BBICOKOMOJIEKYJISIpHBIE  COEAMHEHHUS (CHHTETUYeCKHEe U OWOJIOTHYECKU-AKTHBHBIE).
MoHoMmep, monuMep, CTPYKTypHOe 3BeHO. [lommmepusanus 3THIEHa Kak OCHOBHOE
HAIpaBJIEHUE €r0 HCIIOJIb30BAHMSL.

I'eneTueckast CBSI3b MECXKAY Kj1aCCaMU OPraHUnYCCKUX COeI[I/IHeHI/Iﬁ

IIpakTHyeckue 3aHsSITUS

OK-1
OK-2
OK-4




CpoiicTBa OpPraHMYECKHX COCOMHEHUH  OTHENbHBIX  KJIAcCOB  (TPHBHAJNBHAS M
MEKAYHApOIHAasi  HOMEHKJIATypa,XUMHYECKHE  CBOWCTBA,  CIIOCOOBI  IOJyYEHHS):
npeaenbHbIe (AIKAHBbI U LUKJIOAJKAHbI), HEMPeAeIbHbIe (AIKEHBI, aJJKUHBI U aJIKaIUEHBI) 1
apOMAaTUYECKHE YTIEBOAOPOABL, CHHUPTHI U (PeHONBI, KapOOHOBBIE KUCIOTBI U 3QUPHL
aNpAeruibl U KETOHBI, aMUHBI M AMHHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS.
3amaHus Ha COCTAaBJICHHWE YPABHEHWH XMMHUYECKHX PEAKIUH C y4acTHEM OPraHUYeCKUX
BEIECTB HA OCHOBAHUU MX COCTAaBA U CTPOEHUsI

CocraBieHue cxeM peakuuil (B TOM YHCIIE TIO MPEAJIOKEHHBIM LETIOYKaM MPEBPALICHUH ),
XapaKTEePU3YIOLIUX XHUMHYECKHE CBOWCTBA OPraHUYECKUX COENMHEHUN OTAENbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHHsI U Ha3BaHHE OPraHUYECKUX COSNUHEHHI 1O TPUBUAIBHOM
WM MEKYHAPOJHOM CUCTEMATUYECKON HOMEHKJIAType.

Pemenne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETHUYECKUX  3aJaHUN HAa  CBOWCTBA
OpPraHUYeCKUX COCAUHEHNI OTAENbHBIX KJIACCOB

JlabopatopHast pabota: "MpeHTudukamus OpPraHUYECKUX COSAUHEHHI OTAEJbHBIX
KJ1acCoB”

Unentudukanuss OpraHUYeCKUX COCOUHEHHH OTHAEIbHBIX KJIACcCOB (Ha mpumepe
aNbJIETHIOB, KpaxMaJia, YKCYCHOH KHUCJIOTHI, OEJIKOB M T.1.) C UCTOJIh30BAaHUEM HX (DHU3UKO-

JlaGopaTropHbie 3aHsTHS 2
JlaboparopHas pabdota “TIpeBpaieHnst OpraHM4eCKNX BEIIECTB ITPH HArPeBaHUU".
ITonyuenue >TuUNEHA U U3y4EHUE €ro CBOMCTB. MOAENMpOBaHUE MOJEKYJI U XUMUYECKUX
NIPEBPALLECHNI Ha PUMEpPE 5TaHa, STUJIEHA, ALETUICHA U AP.
Tema 4.3. OcHOBHOE cogep:KaHue 6 OK-1
HNpentnpuxanus | TeopeTnueckoe o0yueHue: 4 OK-2
OPraHH4YeCcKHX buooprannueckne coenuHeHus. IlpuMeHeHne W OWONOTHMYECKass pOJIb  YIJIEBONOB. OK-4
BEIIECTB, UX Oxucnenune yrieBogoB— HUCTOYHHK SHEPTHH JKUBBIX OpraHu3mMoB. O0macTu mpuUMeHEHHS
3HAYeHHe U amuHOKHUCIOT. llpeBpamennuss OenkoB muimu B opraHusMe. buonorndeckue (QyHKIHH
NPHMECHECHHUE B OenxoB. buonormueckue ¢yHKIEHM KUpPoB. Ponb OpraHWYecKol XHUMHUU B PEIISHHH
OBITOBOI npobJieM MuIeBoi 0€30MacHOCTH
AEeATEeJTbHOCTH Ponp opranmdeckoii XMMHUH B pEIICHHH NPOOJIEM 3HEPreTHUECKOW Oe30macHOCTH, B
Y€/10BE€Ka pasBUTHM MEIWULWHBLCO3IaHUM HOBBIX MAaTCpPHUAIOB, HOBBIX HCTOYHHUKOB JSHEPrUr
(anmpTepHATHBHBIC HICTOYHUKU SHEPTHUH).
OnacHOCTb BO3JEHCTBUS Ha JKUBbIE OpPraHU3Mbl OPraHUYECKHUX BELIECTB OTEJbHBIX
KJ1accoB (YIIeBOAOPOABL, CIIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE POU3BOAHBIC, aJIbICTHIbI
1 JIP.), CMBICTI MTOKA3aTesl MPEETbHO TOMYCTUMOM KOHIICHTPALUU
JlaGopaTropHbie 3aHATHS 2




XUMHYECKHX CBOWMCTB M XapaKTEPHBIX KaUECTBEHHBbIX peakuuid. JleHaTypauus Oenka mpu
HarpeBaHuH. LlBeTHble peakuuu OenkoB. BO3HMKHOBEHHE aHAJIUTUYECKOrO CHTHAJA
CTOYKM 3PE€HMs] XHMHYECKMX IIPOLIECCOB IPU MNPOTEKAHWM KadeCTBEHHON peakLuH,
NIO3BOJITIOIIEH HASHTU(UIIUPOBATH NPEIJIOKEHHBIE OPraHMYECKHE BEIIECTBA

KonrpoabHnasn CTpykTypa U CBOMCTBAa OpraHUYECKUX U HEOPraHUYECKHUX BELIECTB 2
padorta
Pasnen 5. Kunernueckue U TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHSI XHMHYECKUX pPeaKIui 4
Tema S.1. Cxopocts | OcHOBHOE coaep:kaHHe 4 OK-1
XHMHYECKHX TeopeTnueckoe o0yueHue: 2 OK-2
peaxkumii. CKkopoCTh peakLuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOMBI PEArHPYIOLINX
XumMunueckoe BEIIleCTB, KOHLIEHTPALIUU PEarupyroLIiX BEeLECTB, TEMIIEPaTyphbl U IUIOIAAN PEaKLIHOHHON
paBHOBecHe noBepxHOCTH. TeruoBble 3((GEKThl XUMUYECKHX PEeaKIuil. JK30- U IHIOTEPMHUYECKUE,
pPEeaKLuu.
ObpatumocTh peakuuii. XUMHYECKOE PABHOBECHE M €ro CMEIIeHHEe TOA JeWCTBUEM
pa3uUHBbIX (aKkTOPOB (KOHLEHTPALMsSI PEareHTOB WM TPOAYKTOB PEAKLUH, TaBJICHUE,
TEMIIepaTypa) IJsl CO3AaHUS ONTUMANIbHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.
IIpunnun Jlelarense
IIpakTHYecKHe 3aHATHS: 2
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHW Ha aHanu3 (PaKTOPOB, BIHUSIOLIMX HA
U3MEHEHHE CKOPOCTH XHMMUYECKOH peakuuu, B T.4M. C T[O3ULUH OSKOJOTHYECKH
11eNIeCOO0Pa3HOro MoBeNeHUs] B ObITY U TPYAOBOH AEATEIBHOCTH B LEJSAX COXPAHEHHS
CBOEr0 30POBbsl U OKPY KAIOLIEH MPUPOAHON CPEbL.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi HA npuMeHeHue npuHuuna Jle-Ilatense
IUI HaXOXXAEHMsI HallpaBJIeHUsl CMELIEHMs] PABHOBECUS XUMUYECKON peakLUU U aHaJIN3
(baxTOPOB, BIMAIOLINX HA CMEIEHHEe X UMHUYECKOTO PABHOBECHS
Paszpen 6. PacTeopnl 4
Tema 6.1. Ilonsitue 0 | OcHOBHOE coaep:kaHHe 2 OK-1
pacTBopax TeopeTnueckoe o0yueHnne: 2 OK-2




PactBopenne kak (¢usnko-xumudeckuil mpouecc. PactBopel. CrocoObl MPHUrOTOBIECHUS
pacteopos.PacTBopuMocTb. MaccoBass 1011 pacTBOPEHHOro  Bemecrsa. Cmbica
NOKa3aTesss NPEeAeNbHO AOMYCTUMOM KOHLIEHTPALMU W €ro HCHOJb30BAaHHUE B OLIEHKE
sKosIorndeckoil OezomacHocTu. IlpaBmia 3K0JIOrMYecKH IenecooOpa3sHOro MOBENEHHs B
OBITY U TPYIOBOH AESATEIBHOCTH B LENISIX COXPAHEHMs CBOETO 3[O0POBbS U OKPYIKAKOLIEH
NPUPOAHON CpEeIbl, OMaCHOCTb BO3JEHCTBUS HA JKHUBBbIE OPTaHU3Mbl OINpPENEIEHHBIX
BEIIIECTB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aaHUI HAa PaCTBOPBI, UCIOIb3YEMBIE
B OBITOBOM M MPOU3BOACTBEHHOMN AESATENbHOCTH YEJIOBEKA

OK-7

Tema 6.2.
HUccaenosanne
CBOIICTB PACTBOPOB

OcHoBHoOe cofepxRaHue

\S)

JlaGopaTropHbie 3aHsTHS

JlabGoparopHas pabota «IIpuroToBieHne pacTBOPOBY.

[TpuroroByieHre pacTBOPOB 3aJaHHON (MaccoBOii, %) KOHIEHTpauHH (C MPaKTUKO-
OPHEHTHUPOBAHHBIMH BOMPOCAMH) U OTIPEEICHHE CPEbl BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBJICHUE PACTBOPOB

OK-1
OK-2
OK-4

IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COAEPKAHHE MOAYJIsI (COAeP:KAHKE MPHKJIATHOT0 MOIYJIsi)

Pasnen 7. Xumusi B ObITY H B IPOH3BOACTBEHHOM JesITEJIbHOCTH YeJI0BeKa

Tema 7.1. Xumus B
ObITY U B
NPOHM3BOACTBEHHOM
AesITeJIbHOCTH
YyeJioBeKa

OcHoBHoOe coepxRaHue

(o)}

Teopernueckoe o0yueHue:

Hoselimmye noCTH)XKEHUsT XMMUYECKON HAYKH M XUMHYECKON TeXHOoJoruu. Ponb Xxumuu B
00eCTIeueHNNIKOIOTMYECKOH, JHEPreTUUeCKOH W MUIIeBOW Oe30MacHOCTH, PAa3BHTUU
menunuHbl. [IpaBuia TOWCKa W aHaIM3a XUMUYECKOW WHGOPMALMKA U3 Pa3THMYHBIX
UCTOYHHUKOB (Hay4dHasi U y4eOHO-Hay4YHas TUTepaTypa, CPEACTBa MAaCCOBOUM MH(OpMALIHY,
cetb MIHTEpHET)

IIpakTnyeckue 3aHsITHS

Ilouck m aHamM3 KEWCOB O MNPUMEHCHNN XUMHNYCCKUX BECLICCTB U TEXHOJIOTUI C YUE€TOM
OyayueinpodecCHoHaIbHON AESITEIbHOCTH IO TEeMaM: BaKHEWIINEe CTPOUTETbHBIC
MaTepUalibl, KOHCTPYKIIUOHHBIE MATCPUAJIbl, KPACKHU, CTCKJIO, KEPAMUKA, MATCpUAJIbl A
SJICKTPOHHKU, HaHOMATEPHaAJIbI, TEKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHU SHEPIUu,
OPraHU4Y€CKHUEC U MUHEPAJTIBHBIC yno6peHI/m, JICKAPCTBCHHBIC BCUICCTBA, 6bITOBa$[ XHUMUsI.
3ammra: [lpencraBneHue pe3yibTaTOB pelIeHHs KeHCOB B (opMe MHUHH-IOKIAna C
Npe3eHTaluen

OK-1
OK-2
OK-4
OK-7

IIpomexxkyTounas
arrecTaunms no

JuddeperunpoBaHHbIii 3aueT




AUCHHUIIJINHE

Bcero:

74




3.Ycnosus peanusauum yyebHoro npegmeta

3.1 MatepunanbHO-TeEXHMUYECKOe 0b6ecrneyeHune:

Ona peanuzaumn nporpammbl AUCUUMAUHBLL AOMKHbI ObITb NPeayCMOTPEHDI
cnegyrouine cneynansbHble MOMeLeHMs: YYEOHbIN KabUHET XUMUU U/MNKN yUYebHON
XUMUYECKOW nabopaTtopuu.

O6opypoBaHMe y4yebHOro KabuHeTa (HarnsgHble nocobus): Habopsl
LUApPOCTEPXKHEBLIX MOJeNein MOMeKyn, MOAeNN KPUCTaN/IMYECKMX PELUETOK,
KONNEKUMN MPOCTbIX U CMOXHbIX BELWeCcTB W/MAN  KONNEKUUN MNONNUMEPOB;
KONNMeKLMA TOPHbIX MOPO4 U MUHepanos, Tabnuua MeHaeneesa, yuebHble QPUIbMbI,
LUNpoBble 06pa3oBaTe/ibHblE PECYPChI.

TexHnyeckne  cpefcTBa  00y4YeHMA:  KOMMbKOTEP € YCTpoOMCTBamu
BOCMPOM3BEAEHMA  3BYKa, MNPUHTEP, MYy/bTUMEAMa-npoekTop C  3KPaHOoM,
My/bTUMeANINHAA AOCKa, YKa3Ka-npe3eHTep 414 Npe3eHTauunia.

O6opynoBaHue nabopatopum u pabouymx MecT nabopaTopumn: MeH3YPKM,
NUNeTKN-KanenbHULUbl, TEPMOMETPbI, MMKPOCKOM, NyMbl, NPeAMETHbIE U NOKPOBHbIE
CTekna, nNNaHWeTbl ANA  KanefbHbIX  peakuwin, ¢unbTpoBanbHas bGymara,
NMPOMbIBAaNKW, CTEKNAHHbIe MNPO6GUPKKU, pe3nHOBble NPO6KKU, (oHapuKK, Habop
PeaKTUBOB, CTEK/IAHHbIE. ManoYKW, LWTaTUBbl ANA NPOOUPOK; MEPHbIE UWUAVHAPSI,
BOPOHKM CTeK/AHHbIE, BOPOHKWU [enunTesfibHble uunnHapuyeckne (50-100 wmn),
CTYNKKW C MecTMKOM, (papopoBble YallKu, MUHLETbI, (GUIbLTPbI GyMaXkHble, BaTa,
Map/if, 4acoBble CTeKna, 3NeKTPOnAUTKW, NnabopaTtopHble LWTaTuBbl, CNUPTOBbIE
ropenku, cnuyku, npubop Ans nonyyvyeHus rasos (MAM npobmpka C rasooTBOLHOW
TpyOKOI), pepxaTenn Ana NPoOUPOK, CKAAHKKA AN XpaHeHMs pPeakTUBOB,
pa3faTtoyHble I0TKU; XumMndeckmne ctakaHbl (50, 100 n 200 mn); wnatenun; NUHLUETHI;
TUreNbHble WMWMUbLI; CeKyHAOMepbI (TailMepbl), MepHble Npobupkn (Hal0-20 mn) u
MepHble Konbbl (25, 50, 100 u 200 wmn), BoAsiHas 6aHA (MnmM TepmocTar),
CTEKNSIHHbIE MNanoyku; KOHW4Yeckue Konbbl ana TtutpoBaHus (50 wu 100 mn);
WHAMKATOPHbLIENONOCKM A8 onpedeneHns pH wn cTtaHfapTHad WHAMKaTOpHas
LKana; yHMBepcasbHblil MHAMKaTOP; nuneTtkn Ha 1, 10, 50 mn (Mnm gosatopbl Ha 1,
5 n 10 mn), 6HOpeTKN JNATUTPOBaHUA, MeAULMHCKME wnpuubl Ha 100-150 wmn,
nabopatopHble u/unnaHannTUYecKne Becbl, pH-MeTpbl, CyWWUAbHbIA WKad, 1 ap.
nabopaTopHoe 060pyaoBaHue.



3.2.NH(hopmaLmoHHOe obecneveHune
(neyaTHble N/UNn 3NeKTPOHHbIE 06pa3oBaTe/ibHble MHPOPMALMOHHbIE PECYPCHI):

OCHOBHbIE UCTOUYHUKMU
O6wasa xumma B 2 7. Tom 1 : yyebHUK fNA CpefHEero npog)ecCUOHaNbHOro
obpasosaHuns / H. J1. TnuHka ; nog pepakuuein B. A. Monkosa, A. B. babkoBa. —
20-e n3a., nepepab. n gon. — Mocksa : M3gatenbctBo KOpanT, 2023. — 349 c.

XUMunsA  : y4ebHUK W NpPakKTUKYM [ANA  cpefHero npoeccMoHanbHOro
obpasoBaHus / T. B. MapTtbiHOBa, . B. ApTamoHoBa, E. b. ToAyHOB ; nog o6uyei
pegakuyvein T. B. MapTblHOBON. — 2-e u34., ucnp. u gon. — MocCKBa

N3paTtenbcTBO KOpanT, 2023. — 368 C.

Xumuna. B 2 4. YacTtb 2. OpraHunyeckas XUmuA : y4eOHUK [LNA CpPefHEero
npoeccuoHanbHOro obpasosaHus / E. . TynukuH. — 2-e un3g., Ucnp. n gon. —
Mocksa : N3pgatensctBo KOpainT, 2023. — 197 c.

JononHNTeNbHbIE UCTOUYHUKU
AHunHoreHoBa, . B. Xumus. ba3osblil ypoBeHb: 10— 11 Knacchl : y4ebHUK
ana  cpegHero  obulero o6pasoBaHua / . B. AH(uHoreHoBa, A. B. babkos,

B. A. lNonkos. — 2-e u34., ucnp. n pgon. — Mocksa : MN3gatensctso HOpawT,
2023. — 290 c.

OnapuH, P. B. OpraHusauus nabopaTopHO-NPOM3BOACTBEHHOW
[eATeNIbHOCTM :  y4yebHoe nocobue  And  cpefHero  NpogecCUOHaNbHOro
obpasoBaHus / P. B. OnapuH, W. B. I'yseHok. — Mocksa : M3gatensctso HOpaiT,
2023. — 216 c.

Llepbakos, B. B. O6uwasa xumusa. CO60pHUK 3agay : yuyebHoe nocobue ans
cpeagHero npodgeccmoHansHoro obpasosaHus / B. B. LLlep6akos, H. H. bap6oTuHa,
K. K. BnaceHko. — 2-e un3f., nepepa6. n gon. — Mocksa : M3gaTenscTBo KOpaiT,
2023. — 139 c.

NHTepHeT-pecypcbl
http://school-collection.edu.ru
http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/


http://school-collection.edu.ru/
http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/

4. KOHTPO/b U OLEHKA pe3yibTaToB y4ebHOro npegmera

KoHTponb © oOueHKa pe3ynbTaTOB OCBOEHMA 006Leobpa3oBaTe/sibHOro
yuebHoro npegmeta OYT.11 «Xumus» pacKkpbiBaeTCs 4epe3 AUCLUMIUHAPHbIE
pe3ynbTaTbl, HanpaBfeHHble Ha (OPMMPOBaHME OOWMX U NPOGECCUOHANbHbIX
KOMNeTeHLMA No pa3fenaM 1 Temam CofepXXaHus yuebHOro matepuana.

Oobuwas Pasgen/Tema Twun oUEeHOYHbIX MEPONPUATUIA
KoMneTeHLNA
Pa3zgen 1. OCHOBbI CTPOEHUA
BeLlecTBa
OK 02 CtpoeHne aromoB xumuyeckux 1 TecT «CTpoeHWe aTOMOB XWMWYECKUX
3/IEMEHTOB 7 npupoga 31eMeHTOB W NPUPOAa XMMUYECKOW CBA3N».
XVMUWYECKO CBA3N 2. 3afiayn Ha COCTaB/IeHME XMUMUYECKUX
hopmyn [BYXaTOMHbIX COeiHEeHNI
(okcmpos, cynbuaos, rMApVUL0B U T.4.).
3. 3alaH1a Ha MUCNoNb30BaHME XUMUYECKON
CYMBOJIMKN N Ha3BaHW COeAMHEHWI MO
HOMEHKNaType MeXAyHapoAHOro co3a
TEopeTUYECKON 1 NPUKNALAHON XUMUKN 1
TPMBMA/IbHbIX Ha3BaHWM [1S COCTaB/eHUs
XUMUYECKUX thopmyn [BYXaTOMHbIX
COE[IMHEHWI (okcnpos, CyNb(hnaoB,
rMApPULOB W T.M.) U APYTUX HEOPraHUYecKux
COeIVHEHWI OTAe/IbHbIX K/1acCoB
OK 01 Mepuognyeckunin 3akoH utabnuua TecT  «MeTannnyeckme/HemeTannyeckme
OK 02 O.N. MeHgeneesa cBoiicTBa MeHpeneeBa COOTBETCTBUU C WX
3N1eKTPOOTPULLATE/IBHOCTL U MOIOXKEHVEM U
CPOACTBO K  3MEKTPOHY  XUMWUYECKUX
NepuogMyecKor CUCTEMe 3/1IEMEHTOB B
COOTBETCTBUE C nx 3N1IEKTPOHHbIM
CTPOEHMNEM n MONOXKEHNEM B
NepuoanYecKon  cUcTeMe  XUMUYECKUX
anemeHToB .. MeHpaeneesa»
2. MNpaKTnyeckne 3aaHna Ha yCTaHOB/IEHME
CBA3N Mexay CTPOEHMNEM aToOMOB
XUMUYECKUX 3/IEMEHTOB U MEPUOLMNYECKUM

N3MEHEHNEM CBOICTB XNMNYEeCKnx
9N1EMEHTOB 7 nx COE,CI,I/IHGHVII\/JI B
COOTBETCTBUNA C NOJI0XKEHNEM

Mepunogmyeckol cucteme.
MpaKTMKO-OpNEHTUPOBAHHbIE
TeopeTuyeckune KEVECTE Ha
XapakTtepusaumo  XUMWYECKNX3/IeMEHTOB:
«MeTannunyeckune/HemeTanIMyeckme
CBOWCTBA,  3MEKTPOOTPMLATENBHOCTL U
POACTBO K 3/IEKTPOHY  XMMWYECKUX
3/IeMEHTOB B COOTBETCTBME C  WUX
3NEKTPOHHbLIM CTPOEHMEM U MOJSIOXKEHNEM B
NnepuoanYecKol  CUCTEME  XMMUYECKUX
anemeHToB .. MeHpeneesa»



Pasznen 2. XumMmHueckKue
peakuun

OK 01
OK 04

THUIbl XUMUYECKUX PEAKLIUI

3ajauM  Ha  COCTaBJ€HUE  YpaBHEHUN
peaKLuii:

- COGOUHEHUs], 3aMEINeHHs, Pa3JIOKEeHUS,
oOmeHa;

- OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢  UCIOJb30BAaHHMEM  METona
3JIEKTPOHHOTO OanaHca.

2. 3amauu Ha pacueT MaccChl BELIECTBA HJIH
00béMa ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce MM OOBEMY OIHOIO W3
YUaCTBYIOLIHUX B peakuun BCIICCTB,
pacuérel  Macchl (00BEMa, KOJIUYECTBA
BEILECTBA) MPOAYKTOB PEAKLUH, €CIH OIHO
N3 BEIICCTB UMECT MIPHUMECHU

OK 01
OK 04

DNEKTPOIUTHYUECKAS
OUCCOLMALINS U HOHHBIH 0OMeH

1. 3anaHus Ha COCTaBJIEHHE MOJIEKYJISIPHBIX
Y MOHHBIX PEaKLUH C y4aCcTHEeM KUCIIOT,
OCHOBAHHUH U COJIEH, YCTAHOBJICHUE
U3MEHEHUsI KUCIOTHOCTH CPEebl

2. Jlaboparopuas padota "Turmbl
XUMHUYECKUX peakLuil”

Pa3znen 3. Ctpoenne u cBoiicTBa
HCOPraHuI€CKHUX BCIICCTB

OK 01

Knaccupukauus, HOMeHKIaTypa
U CTPOEHHE  HEOPraHUYECKHUX
BELIECTB

1. Tecr «HomeHnknarypa u Ha3BaHHE
HEOPraHUYECKUX BELIECTB MCXOId U3 HUX
XUMHYECKONH (pOPMyNbl HIIM COCTaBJICHHE
XUMHYECKON (POPMYJIbI UCXOS U3

Ha3BaHUs BELIECTBA [0 MEXIYHapOIHOU
WM TPUBUAJIBHON HOMEHKJIATYpe».

2. 3amauyd Ha pacueT MacCOBOW IO
(Mmaccsr) XUMUYECKOTO 3JIEMEHTa
(coenuHeHMsT) B MOJIEKyJIe (CMech).

3. IIpakTuueckue 3ala”us o
KJaccupuKanum, HOMEHKJIaType u
XUMHYECKUM (opMyJaM HeOpraHHYeCKuX
BELIECTB Pa3INYHbIX KJIACCOB.

4. IlpakTuueckue 3aaHusi Ha OINpPEACIICHHUE
XUMHUYECKOW  AKTHMBHOCTU  BELIECTB B
3aBUCUMOCTU BHJla XHUMUYECKOW CBS3M U
TUINA KPUCTAJUIMUECKOHN peLIeTKU

OK 01
OK 02

DU3NKO-XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BELIECTB

1. Tect «OCOOEHHOCTU XUMHYECKUX
CBOMWCTB OKCHUIIOB, KUCJIOT, OCHOBAHUH,
amM(OTEpHBIX THAPOKCUIOB U COJNEN.

2. 3amaHus Ha COCTaBJIEHUE YpaBHEHUN
XUMHYECKUX PEaKLU C y4aCTHEM IPOCTHIX
U CJIOXKHBIXHEOPT'aHUYECKUX BELIECTB:
OKCHJIOB ~ METaJJIOB,  HEMETaJJIoB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHMYEeCKUX
KHCJIOT,  OCHOBaHMH U  aM(OTEpHBIX
TUAPOKCUIOB,  HEOPraHUYECKUX  COJIEH,
XapaKTEPU3YIOIUX UX CBOMCTBA M CHOCOOBI




MOJTy4YEHHUS].

IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3alaHusi HACBOWCTBA U
MOJIyYeHUE HEOPTaHUYECKUX BELIECTB

OK 01
OK 02
OK 04

Unentundukanus
HEOPTaHUYECKUX BELIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS 11O
COCTABJICHUID XUMHYECKHX PEaKLHd C
Y4aCTHEM  HEOPraHUYECKUX BELIECTB,
UCTIOJIB3YEMBIX JIJIsl UX UACHTU()UKALIHH.

2. Jlaboparophas paboTa:
«HUnentuduxanus
BELIECTBY

HEOPTaHUYCCKUX

Pa3nen 4. CTtpoeHue u cBOMCTBA
OpraumveCKHux BEIeCTB

Konrpoabnas paGora «CrtpoeHne u
CBOHCTBA OPraHHYeCcKHX H
HEOPraHHYeCKHX BellecTB)»

OK 01

Knaccudukanms, HOMeHKIaTypa
1 CTPOEHNE OPTaHUYECKUX
BELIECTB

1. 3agaHus Ha COCTaBJICHUE Ha3BaHUM
OpPTaHHUYCCKUX COeI[I/IHeHI/Iﬁ 10
TPUBUAJBHON UM MEKyHAPOAHOMN
CUCTEMaTUYECKOW HOMEHKJIAType.

2. 3agaHusi Ha COCTaBJICHUE MOJHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (POPMY.T
OpTaHHUYECCKUX BCILICCTB OTACIbHBIX
KJIACCOB.

3. 3ajauM Ha onpeAeNeHre npocTenen
(bopMyJIbI OPraHUIECKON MOJIEKYJI, UCXOAS
U3 DJIEMEHTHOTO cocTana (B %)

OK 01
OK 02
OK 04

CpolicTBa OpraHUYECKUX
COEIMHEHU I

1. 3anaHus Ha COCTaBJICHHE YPABHEHUN
XUMHMYECKUX PEeaKLUil ¢ yuacTueM
OpPraHUYECKUX BELIECTB HA OCHOBAHUM UX
COCTaBa U CTPOCHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUM
XUMHYECKUX PEAKLUH, WO CTPUPYIOIINX
XUMHYECKUE CBOWCTBA C YUETOM
MEXaHU3MOB ITPOTEKAHMS JAHHBIX PEaKIUil
U F€HETUYECKOH CBSI3U OPraHMYeCKUX
BELIECTB Pa3HbIX KJIACCOB.

3. PacueTrHble 3a1a4M 10 yPaBHEHUSAM
peaKkuuii ¢ y4aCTHEM OPraHUYECKUX
BELIECTB.

4. Jlaboparopnas pabota

«IIpeBparenns OpraHuueCKnX BEIIECTB IPU
HAarpeBaHUuN»

OK 01
OK 02
OK 04

Unentudukanus
BEIIECTB, WX  3HAUYE€HHE U
npyMeHeHne B OBITOBOW U
MPOU3BOACTBEHHON AEATEIbHOCTH

OpraHU4YeCKUX

1. ITIpakTHKO-OpUEHTUPOBAHHBIE 3aAAHUS 1O
COCTABJICHUIO XUMHYECKUX PEAaKLUN C
y4acTHeM OPraHUYEeCKUX BEIECTB, B T.4U.
UCTIONB3YEMBIX JJIs X UIEHTU(PUKALUU B
OBITY ¥ IPOMBIILIEHHOCTH.

2 Jlaboparopnast pabor:

«MnenTudukannst OpraHuIeCcKIx
COEMHEHUI OTAEIbHBIX KJIACCOBY

Pazgen 5. KunHernueckue H
TepMozmHaanecmle
3AKOHOMEPHOCTH  NPOTEKAHUS




XHUMHYECKHX peaKuui

OK 01 CxopocTh xumMuueckux peakuuid. | IlpakTuko-opueHTHpOBaHHbBIE
OK 02 XHUMHUUYECKOE PABHOBECHE TEOPETUYECKUE 3a1aHUsl HA aHAJIU3
(bakTOpOB, BIAMSIOINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKON peakuuu. IIpakTuko-
OPHUEHTUPOBAHHBIE 3aaHUS HA IPUMEHEHNE
npunuuna Jle-Illarense 1151 HaxoxAEHUSA
HaIlpPaBJICHUs] CMELIEHUS] PABHOBECUS
XUMHMYECKON peakLuu U aHaJInu3 (aKkTOpPOB,
BIIUSIIOIIMX HA CMELIEHUE XUMUYECKOrO
paBHOBECHUs
Pasnen 6. PacTBopnl
OK 01 ITonsTue o pacTBopax 1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OPUEHTUPOBAHHBIE. PACYETHBIC
3a74aHUs  HAa  JAUCIHEPCHBIE  CUCTEMBI,
UCTIONIb3yEMbIE B OBITOBOIA U
IIPOU3BOACTBEHHOM AEATEILHOCTH YE€JI0BEKa
OK 01 HccnenoBanue cBOWCTB JlabopartopHas padora
OK 04 PacTBOPOB «IIpurorosnenue pacTBOPOB»
Pazgen 7. Xumuss B ObiTy M | 3amura Keiica (¢ yderom Oyaymeit
NMPOH3BOACTBEHHOM npogeccHoHANBHOMH JesiTeIbHOCTH)
AeATeJIbHOCTH YeJ0BeKa
OK 01 Xumust B OBITY u | Keiic (c yueTOM Oyny1ueit
OK 02 NPOM3BOJCTBEHHON EATEIBbHOCTH | MPOpECCHOHANBHON AEATENIbHOCTH)
OK 04 YyeJoBeKa Bo3MOXxkHBIE TEMBI KEHCOB:
OK 07 1. ITorennenue kiumMara U BBICBOOOKAECHNE

ra3oBbIX THAPATOB CO THA OKEaHa.

2. bynymwme wMarepuanel OJs  aBHa-,
MAaIIuHO-1 MPHOOPOCTPOSHHUSI.

3. Hosble Marepuanbpl A COJHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PAaCTUTENbHBIX
IIpenapaToB




