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Pabouas nporpamma no o6Lleobpa3oBate/ibHON YyyebHO gucumnande OOB 10 «Xumus»
pa3paboTaHa Ha OCHOBE:

Mpukasa MwuHucTepcTBa 06pa3oBaHMs U Hayku Poccum oT 17.05.2012 Ne 413 «O6
yTBEPXKAEHUN (heflepalbHOro  rocyAapCTBEHHOrN0 06pa30BaTe/IbHOro CTaHAapTa CpefHero o6Lero
06pa3oBaHVA»;

- Mpukasa MuHucTepcTBa npoceeweHns Poccum ot 12.08.2022 Ne 732 «O BHeceHWU
M3MEeHEHWn B (pefepasibHbI  FOCYAapCTBEHHbI 06pa3oBaTe/lbHbIA  CTaHAAPT CpeaHero  06Lero
06pa3oBaHus, YTBEPXAEHHbIN Nprkazom MuHobpHayku P® ot 17.05.2012 Ne 413»,

- npmkasa MuHMUCTepcTBa 06pa3oBaHns U Haykum P® ot 15 Hos6pa 2023 Ne 863 «O6
YTBEPXAEHUN (hefepaibHOrO  rocyfapCTBeHHOro  06pas3oBaTefibHOr0  CTaHAapTa  CpefHero
npogeccroHanbHOro  obpasoBaHns no npogeccun  15.01.05 Ceapwymk (Py4yHOA U 4aCTUYHO
MEeXaHW31poBaHHOM CBapKy (Hannaskun)» (3aperucTpuposaH B MuHiocte P® 15 pekabps 2023 .,
PErncTpaLMoHHbIi Ne 76433);

- Mprkasa MuHucTepcTBa npoceelleHnst P® oT 1 ceHTsabpsa 2022 r. N 796 «O BHeceHUU
M3MEHeHU B (pefepasibHble  rOCY[apCTBeHHble  06pa3oBaTe/lbHble  CTaH4apTbl  CPeAHero
NPoghecCUOHaILHOro 06pasoBaHNA;

- Mpukaza MuHucTepcTBa npocselleHns P® ot 28 aerycta 2020 r. Ne 442 «0O6
yTBEPXAeHUN opagka opraHusalmm 1 ocyLLecTBNeHNs 06pa3oBaTe/lbHOM LeATeNIbHOCTM MO OCHOBHbIM
06LeobpasoBaTe/ibHbIM NporpaMMam - 06pa3oBaTe/bHbIM MPorpaMmmMaM HadalibHOro 06LLEero, OCHOBHOIO
06LLero n cpegHero o6uero 06pasoBaHms»;

- PacnopspkeHnss MwuHucTepctBa npocBelleHns Poccun o1 30.04.2021 Ne P-98 «O6
yTBEpXaeHun  KoHuenuun  npenofasaHus  06LWe0bpa3oBaTeNbHbIX — AUCUMMIIMH - C  YYETOM
NpPogeccnoHasbHON  HanpaBfeHHOCTU  MPOrpaMM  CpeAHero  NpogeccroHasbHOro  06pasoBaHms,
peann3yemMblx Ha 6a3e OCHOBHOIMO 06LLero obpasoBaHms»;

Mpvkasa MwuHucTepcTBa npocseweHns Poccun o1 24.08.2022 Ne 762 (pes. ot
20.12.2022) «O6 yTBepaeHUM [lopsaka opraHuMs3aumMm WM OCYLLECTBNeHMs  06pa3oBaTe/bHOM
[edaTeNIlbHOCTH Mo 06pa30BaTe/IbHbLIM NMPOrpaMmam CpPeaHero NPoMeCcCMOHaIbHOTO 06pa3oBaHNAY;

- Mpukasza MwuHucTepcTBa npoceewleHns Poccun ot 18.05.2023 N 371 (pea. ot
19.03.2024) «O6 yTBEpPXKAEHUW (heaepasibHON 06pa30oBaTe/lbHOW Mporpammbl  CpeaHero  o6Lero
06pa3oBaHVs»;

- PacnopspkeHuns [lenapTameHTa npoteccnoHanbHOro-oopasoBaHns TOMCKO 06nacTu oT
13.02.2023 Ne71 «O BHefApeHMU MeTOAMK MnpernofaBaHus 06LleobpasoBaTeibHbIX AUCUMMANH C YYETOM
NpogeccnoHasbHOM HanpaBneHHOCTM NporpaMM NPOeCCMOHaIbLHOIO 06pa3oBaHNs, peasm3yembiX Ha
6ase OCHOBHOro 06Lero 06pa3oBaHMs B paMKkax (efepaibHOro npoekta «COBpPeMeHHas LUKOMa», B
npogeccnoHabHbIX 06pa3oBaTe/bHbIX OpraHM3auuax ToMckon obnactv B 2023 rogy»;

- MpumepHO nporpaMmbl 06LLIEO6PA30BATENLHOM YUYEOHOW ANCUUNANHBI «XUMKS» ANs
npogeccnoHasIbHbIX 06pa3oBaTe/lbHbIX OpraHu3auuniA, YTBepXXAeHHON Ha 3acefaHun CoBeTa Mo OLeHKe
KayecTsa NPUMepHbIX paboumx nporpammM 06LLeo6pa3oBaTeNlbHOro U CoLMaIbHO-TYMaHUTapHOTO LKIOB
CpedHero npogeccroHanbHOro o6pasoBaHus npu  Pefepa/lbHOM  rOCYAapCTBEHHOM  GHOLXETHOM
06pa3oBaTe/IbHOM  YUpeXAeHUN  [LOMONHUTEIbHOro  MPOgecCUOHaNIbHOTO  06pas3oBaHus  «VHCTUTYT
pa3BMTUA NPodeccuoHabHOro obpasoeaHus» (PreQyY AMO UPTIO), Ne 14 o1 «30» HoA6ps 2022 T.
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1 OBLLAA XAPAKTEPUCTUKA PAEOYE MPOrPAMMBI
OBLEOBPA3OBATE/IbHOW ANCLUUNMNUHbBI «XVMUSA»

1.1. MecTO ANCUNNNNHbI B CTPYKType  OCHOBHOW npoeccnoHanbHoM
obpasoBaTeNibHOM NporpaMmmbl

O6uweobpa3oBaTencHas AucumMnanHa «XuMusa» U3yyaeTcsd Ha 06a30BOM YpPOBHe B
obuweobpa3oBaTe/ibHOM unkne  y4yebHoro nnaHa OCHOBHOW npogeccmoHanbHoOM
obpas3oBaTenbHON nporpamMmmbl  Ans npodgeccun: 15.01.05 Ceapwiuk (py4yHOl W YaCTUYHO
MeXaHW3NPOBaHHOM cBapky (HannaskW)). TPYAOEMKOCTb AUCLUMIUHBI «XUMUA» Ha 6a30BOM
YPOBHE COCTaBffeT 72 yaca, U3 KOTOpbiX 64 yaca - 6a30Bblii MOAy/nb (6 pasgenos) n 8 yacos -
npuknagHon mopynb (1 pasgen), BKAKOYAKLWUIA MPaKTUKO-OPUEHTUPOBAHHOE COAepXKaHue
KOHKPeTHOW npodeccun unu cnewuanbHoCTU.

MpuknagHoi MOAYNb BKAOYaeT OfWH pasgen. Pasgen 7 «Xumua B 6bITY U
NPOU3BOACTBEHHON [eATeNnbHOCTH yenoBeKa» peanusyeTcs ans BCeX
npogeccuii/cneymanbHOCTeld  Ha  maTepuane  KenWcoB, CBfA3AHHbIX C  3KOJIOFMYeCKOM
6e30NacHOCTbI0 U OLEHKON MOCNeAcTBUIA ObITOBOM M NPOU3BOACTBEHHON [eATENbHOCTU, MO
oTpacnam 6yayuiein npodeccroHanbHON AesTeNbHOCTM 06yYatoLnXCs.

Mepuos o06yyveHUs W pacrnpegeneHve Mo CemMecTpam onpegensetr o6pa3oBaTesibHas
opraHm3aums camoCTOATE/IbHO, C Y4YeTOM /IOFMKW (hOPMMPOBAHUA NpPeAMETHbIX Pe3ynbTaTos,
06WMX W NPOMECCUOHANbHbIX  KOMMETEHLUMA, MeXNpeAMeTHbIX CBA3el € APYTrMMU
avcymnanHamm obueobpa3oBaTe/ibHOro 1 061enpodeccoHanbHOro LMKA0B y4e6HOro nniaHa.

1.2. Uenn n nnaHnpyemble pesysibTaTbl OCBOEHUNA AUCLUMIUHBI

1.2.1. Uenwn v 3agavun gncunninHbl

dopmunpoBaHne y CTYAEeHTOB NpeAcTaB/IeHNA 0 XUMUYECKOM COCTaBNAOLLeA eCTECTBEHHO-
Hay4YHON KapTUHbl MUPa KaK OCHOBbI MPUHATUS PELUEHU B XXU3HEHHbLIX U NPOU3BOACTBEHHbIX
CUTyauusax, OTBETCTBEHHOrO NOBEAEHUS B MPUPOSHOIA cpese.

3agaun gucumnanHbl:

1) chopmmpoBaTbh NMOHMMaHWE 3aKOHOMEPHOCTEN NPOTeKaHWs XMMUYECKMUX MPOLECcCOB U
ABMIEHUIN B OKpYXaloLielh cpefe, LUeNOCTHOW Hay4yHOW KapTWUHbI MWpa, B3aUMOCBA3UN WU
B3aMM03aBUCUMOCTU eCTECTBEHHbIX Hayk;

2) pa3BUTb YMEHWUA COCTaBNATb (POPMY/bl HEOPraHM4YeCKMX W OpPraHn4yeckux BELLECTB,
YPaBHEHUSA XUMMUYECKUX peakuunin, O06BACHATb WX CMbICA, WHTEpPNpeTUpoBaTb pe3ynbTaTbl
XUMMNYECKUX 3KCMEPUMEHTOB,

3) chopmmpoBaTh HaBbIKM MPOBEAEHWNA MPOCTENLINX XUMUYECKUX IKCMEPUMEHTabHbIX
nccnefoBaHuin ¢ cobnwogeHvem npasun  6e3onacHoro obpauieHuMs € BewecTBamum MU
nabopatopHbIM 060pYyA0BaHNEM;

4) pa3BUTb YMEHWS UCNOMb30BaTh MH(OPMALMIO XUMUYECKOr0 XapakTepa 13 pasinyHbIX
NCTOYHUKOB;

5) ctopmupoBaTb YMeHUS MPOrHO3MpPOBaTb MOCAEACTBUSA CBOEN [AeATENbHOCTU U
XUMUYECKUX NPUPOLHBIX, ObITOBbIX M NPOM3BOLCTBEHHbIX NPOLECCOB;

6) chopmupoBaTb MOHMMAHWE 3HAYUMOCTU AOCTUDKEHWUA XUMWUYECKOW Hayku M
TEXHONOTWI AN pasBMTMA COLManbHON 1 NPOM3BOACTBEHHON Cep.



1.2.2. MnaHupyemble pe3y/bTaTbl OCBOEHMS 06Leo6pa3oBaTe/lbHOW AUCUMNIUHBI B co0TBeTCTBUM ¢ PIOC CIO n Ha ocHoBe

droc coo
Koa n
HanMeHOBaHU
e
hopMunpyembl
X
KOMMEeTeHLWNN
OK 01.
Bbi6upatb
cnocob6eol
pelleHns 3afad
npogeccunoHan
bHOWA
[eATeNIbHOCTH
NPUMeHUTENbH
0 K pas3/IMyHbIM
KOHTEeKCTam

MnaHupyemMble pe3ynbTaTbl OCBOEHUSI AUCLUMINHbI

O6bume

B yacTu TpynoBoro BoCNUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTK
MacTepcTBa, TPYLoo6ue;

- TOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU
TEXHONOrMYECKOM " couuanbHow
Hanpas/eHHOCTN, CNOCOBHOCTb  WUHULMMPOBAT,
nnaHnuposatb W  CaMOCTOATENbHO  BbIMOHATL
TaKyo [esTeNbHOCTb;

- NHTEpec K pasnnYHbIM cpepam
npoMeccMoHanbHON AeATeNIbHOCTH,

OBnageHne  yHuBeEpPCabHbIMU y4yebHbIMN

nosHaBaTe/IbHbIMWN AENCTBUAMMU:
a) 6a30Bble IOrNYecKne JencTBUSA:

- CaMOoCTOATE/IbHO (hopMynunpoBath "
aKTyanu3upoBaTb nNpo6nemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYL|ECTBEHHbI MNpPU3HAK WK
OCHOBaHUSA ANA CpaBHEHUs, Knaccudukaumm wu
0606L1eHNS;

- onpeaenatb UENW [AeATeNbHOCTH,
napamMeTpbl Y KPUTEPUMN UX LOCTUIKEHUS;
- BbISIBNAATb 3aKOHOMEPHOCTM W NPOTMBOpPeYns B
paccMaTpuBaEMbIX SBNEHUSAX;

- BHOCUTb  KOPPEKTMBbI B  [€STENIbHOCTD,
OUeHMBaTb COOTBETCTBME pPEe3yNbTaTOB LENsM,
OLlEHMBATb PUCKN NOCNEACTBUIA AEATENBHOCTY,

3a/laBaTb

OucunnnuHapHble

- BnafieTb  CMUCTEMOA  XUMUYECKUX  3HaAHWA, KOTOpas  BK/HOYaEeT:
OCHoBonofararwwme MNOHATUA (XMMUYECKUIA 3N1eMeHT, aToM, 3/1eKTPOHHas
060/104Ka aToMa, S-, p-, d-3NeKTPOHHbIe opbuTann aTOMOB, WOH, MOJIEKYNA,
BaJIEHTHOCTb, 3/IeKTPOOTPULATENIbHOCTb, CTEMeHb OKWUCNEHUA, XUMWYEeCcKas
CBfI3b, MO/b, MOJSAPHAsA Macca, MONAPHbIA 00beM, Yr/Nepof4HbIA CKeneT,
(hyHKLMOHaNbHaA rpynna, pagukan, u3omepus, U30Mepbl, FOMOIOrNYECKUi
pag, romMonoru, yrnesogopobl, KACAOPOA- U a3oTcofepiKalline coefuHeHuns,
6uonornyeckn akTuMBHble BewiecTBa (YrneBofbl, XWpbl, 6enKn), MOHOMep,
nonumep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/IAPHbIE  COEfMHEHWUS,
KpucTaninyeckas pelletka, TUMbl XUMUYECKUX peakuuii (OKUCAUTENIbHO-
BOCCTaHOBMUTE/IbHbIE, 3K30-U 3HLOTEPMUYECKME, peakLMn MOHHOro 06MeHa),
pacTBop, 3NEeKTPONUTLI, HE3NTEKTPONUTLI, 3NEKTPONUTUYECKAA Auccoumauns,
OKMCNUTENb, BOCCTAaHOBUTE/b, CKOPOCTb XMMUYECKOW peakunmn, Xummyeckoe
paBHOBecue), TeopuuM UM  3aKOHbl  (TEOpUMA  XUMUYECKOro  CTPOeHus
opraHunyeckux BewectB A.M. bByTnepoBa, Teopus 3N1eKTPOSUTUYECKOWA
auccoumaunn, nepuoamuecknin 3akoH O.M. MeHaeneeBa, 3aKOH COXpaHEHUS
maccbl), 3aKOHOMEPHOCTW, CUMBOJSIMYECKUI A3bIK XMMUUK, (PaKTONOrnyveckKume
CBefleHMa 0 CBOMICTBax, coctase, MOAyYeHUN U 6e30NacHOM MCMNOJb30BAHUN
BaXXHEMLWMX HEOpPraHU4yecKUX W OpraHMYecKMx BewecTB B ObITY MU
NPaKTUYeCKOW AesATeNbHOCTN Ye/I0BEKa,;

- YMETb BbISBNATH XapaKTepHble MNPU3HaKW U B3aMMOCBA3b W3YYEHHbIX
NMOHATWIA, MPUMEHATL COOTBETCTBYHOLLME NMOHATUA NPU ONUCAHUU CTPOEHUA U
CBOWCTB HEOPraHM4yeckKMX W OpraHNMYecKUX BELLECTB M WX MPEeBpaLLeHW;

BbIAB/ATb B3aMMOCBA3b XUMNYEeCKnx 3HaHWN C MOHATUAMMU "
npeacTtaBNeHNAMN Apyrnx eCteCTBEHHOHay4YHbIX NPEAMETOB;
- YMETb ncnonb3oBaTb HanMeHOBaHWUA XUMNYECKNX CO€,£I,VIH€HVII7I
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OK 02.
Mcnonb3oBaTtb
COBPEMEHHbIE
cpeacTsa
nouncka,
aHanusa un
NHTepnpeTauu

- pa3BMBaTb KpeaTUBHOE MbILU/IEHWE MPU PeLLEHNN
YXU3HEHHbIX Npo6aem

6) 6a30Bble UccnegoBaTeIbCKNe AencTBUA:

- BNageTb HaBblKamu y4ye6HO-MccnefoBaTeNbCKOM
7 NPOEKTHO [eATeNbHOCTH, HaBblKamMu
paspeLleHus npobnem;

- BbIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3N MU
aKTyanu3upoBaTb 3afavy, BblABMraTb rMnoTesy ee
peLIeHus, HaXoANTb apryMeHTbl ans
[0Ka3aTenbCTBa CBOMX YTBEPXAEHWI, 3afjaBaTb
napamMeTpbl Y KPUTEPUMN PeLLEHUS;

- aHanM3MpoBaTb MNOJIYYEHHblE B XOAe peLleHus
3afjaun pesynbTaTbl, KPUTUYECKU OLEHMBATb WX
[0OCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEeHUe B
HOBbIX YC/NOBUSAX;

- YMeTb MEePEeHOCUTb 3HAHWUS B NO3HaBaTE/IbHYIO U
NPaKTUYECKYH 061aCTU XN3HELEATENbHOCTH;

- YMeTb WHTErpmpoBaTb 3HaHUA U3 pasHbIX
npeaMeTHbIX 06nacTel;
- BbiABMraTb  HOBble  uAew, npegnaratb

OpUTMHaNbHbIE MOAXOAbLI N PELLEeHNS;
- CNOCOOHOCTbL MX MCMOJIb30BAHUA B
Nno3HaBaTeNlbHOM U COLMaNbHOM NPaKTUKe

B 061aCTW LEHHOCTN HAYYHOTO NO3HAHUS:

- ChOpPMMPOBAHHOCTb MWUPOBO33PEHNS,
COOTBETCTBYIOLIEI0O  COBPEMEHHOMY  YPOBHIO
PasBUTMS HAyKW U OOGLLECTBEHHON MpPaKTUKMK,
OCHOBAHHOTIO Ha avanore KynbTyp,
CMoco6CTBYIOLLErO OCO3HAHWKD CBOEro MecTa B
MONIMKY/IbTYPHOM MUPE;

MEXYHapoAHOro cor3a TEeOpPeTMYEeCcKOW U NPUKNALHOW XUMUKU W
TPMBMANbHbIe Ha3BaHUS BAXXHENLLMNX BELLeCTB (3TUNEH, aUeTUNEH, TINLEPUH,
(eHon, dopmanbaerns, YKCycHas KWCNOTa, [NWUWMH, YyrapHbliA  ras,
YINeKUCNbIA ra3, aMMUaK, raweHas W3BeCTb, HerawleHas WM3BeCTb, MUTbEBas
coja W Apyrux), CoCTaBNATb (POPMYybl HEOPraHWYECKUX U OPraHnyecKmx

BELLECTB, YpPaBHEHMUA XWMUYECKUX peakuuid, O0O6BACHATbL WX CMbICH;
noaTBepPXAaTb XapaKTepHble XMMUyeckmne cBoOlicTBa BELLLeCTB
COOTBETCTBYHOLWMMMN IKCNEPUMEHTAMMN U 3anNnUCAMMN YPaBHEHWUIA XUMUYECKNX
peakuuii;

- YMeTb YyCTaHaBNMBaTb MNPUHALNEXHOCTb WU3YYEeHHbIX HEOPraHWYeckux u
OpraHMyecKnx BeLLecTB K OMpefeneHHbIM KnaccaMm W rpynnam COeAUHEHW,
XapakTepu3oBaTb WX COCTaB W BaXKHElLIWe CBOWCTBA; OMpeAeNsTb BUbl
XUMWUYECKNX CBA3el (KOBaNeHTHad, MOHHasd, MeTaniMyeckas, BOLOPOLHas),
TUNbI KPUCTaN/IMYECKUX PELLETOK BELLECTB; K1acCupuunMpoBaTb XMMUYECKNE
peakuuu;

- cthopmupoBatb  MpeACTaBfeHUs: O  XMMUYECKOW  COCTaBAAloLLen
eCTeCTBEHHOHay4YHON KapTUHbl MMpa, POM XMMWW B MO3HAHWUMW SBEHWUI
npupoabl, B (HOPMUPOBAHWUM MbILUMEHUA W KYNbTYypbl JIMYHOCTW, e€e
(hYHKLMOHANbHOW FPamMOTHOCTU, HEOBXOAMMON ANA pelleHns NpPakTUYecKnx
3aflay M 3KOJIOrMYecKn 00OCHOBAHHOIO OTHOLUEHUS K CBOEMY 3[40POBbIO U
NPUPOAHON cpefe;

- YMeTb MPOBOAWUTb pacyeTbl MO XUMUYECKUM (HOpMynam W YpaBHEHUAM
XUMWYECKUX  peakuuin €  MCNOoNb30BaHMEM  (DU3UYECKUX  BENUYMH,
XapakTepu3yrLinx BewecTBa ¢ KOIMYECTBEHHOW CTOPOHbI: MaccChbl, 06bema
(HopmanbHble yCnoBMSA) ras3oB, KO/MMYeCcTBa BeLLECTBA; MCMO/b30BaTh
CUCTEMHbIE XMMWUYECKUE 3HaHWUA A8 MPUHATUSA PeLleHUn B KOHKPETHbIX
XXM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHMNEM

- yMeTb NJaHMpoBaTb W  BbIMOMHATb  XUMUYECKUA  3IKCMEPUMEHT
(NpeBpalLeHns OpraHNMYeCKUX BELLECTB MPU  HArpeBaHuu, MoyyeHue
3TUNIEHA W U3YYeHWe ero CBOWCTB, KayeCTBEHHble peakuun Ha anbAerufbl,
Kpaxmas, YKCYCHYI KWUCNOTy; [eHaTypauus 6efKOB Npu HarpeBaHuw,
UBETHble peakuuu 6enkoB; MNPOBOAWTb peakuuWuM WOHHOro 06MeHa,
onpeaenaTb cpefly BOAHbIX PacTBOPOB, KaYeCTBEHHbIE peakLuu Ha cynbgar-,
Kap6boHaT- M X/J0pUA-aHWOHbI, Ha  KaTMOH  aMMOHMSs;  peluaTtb
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1 HopmaLmu
7
MHOpMaLMOoH
Hble
TEXHONOIK
ans
BbIMO/IHEHUA
3afay
npogeccuoHan
bHOM
[eATeNbHOCTH

- COBepLUEHCTBOBaHME A3bIKOBOW M 4MTaTe/IbCKOM
KYNbTypbl Kak CpeAcTBa B3auMOAENCTBUS MEXAY
NOAbMU 1 MO3HAHUA MUPa,;

- 0CO3HaHMEe LEHHOCTWU Hay4yHOW [eATeNIbHOCTH,

rOTOBHOCTb  OCYLLECTBATb NPOEKTHYO n
nccrnenoBaTesibCKyo [eATenbHOCTb
WHANBUAYaANbLHO W B FPynne;

OBnageHne  yHuBepCaJibHbIMU y4yebHbIMN

no3HaBaTe/IbHbIMW AeACTBUAMMN:

B) paboTa ¢ nHdopmaumei:

- BNlafieTb HaBblKaMy MOJyYeHUS MHPOpMaLnmn 13
MCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATE/IbHO
OCYLLeCTBNATb MOUCK, aHann3, cucTteMatusaumo u
NHTepnpeTaunio UHMOpMaUnn pasiInyHbIX BUAOB
n YopM NpeacTaB/ieHNS;

- COo34aBaTb TEKCTbl B Pas/IMyHbIX (opmarax c
YYEeTOM Ha3HayeHus WHGpopmMaLMM W  LiefeBow
aygutopun,  Bblbupas  onNTUMaNbHYH  Qopmy
npefcTasieHns 1 Bu3yanusauum,

- OueHMBaTb  [OCTOBEPHOCTb,

NH(opmauum, ee COOTBETCTBME
MOpa/ibHO-3TUYECKUM HOPMaM;

- MCnonb3oBaTb CpeacTBa WMHHPOPMALMOHHBIX |

NEernTMMHOCTDb
npaBoBbIM U

KOMMYHWKALMOHHBIX TEXHONOTUA B  PELUEHUU
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX "
OpraHu3aUMoOHHbIX  3aja4y C  CO6/OAEHUEM

TpeboBaHM 3prOHOMUKN, TEXHUKM 6e30NacHoOCTH,

FTUTUeHbl, pecypcocOepeXxxeHns, NpaBOBbIX U
3TMYECKUX  HOPM, HOPM  WH(hOPMAaLMOHHOM
6e3onacHoCTY;

- BflafieTb HaBblKaMy pacno3HaBaHUs v 3aliunTbl
NH(opMaLun, NHPopMaLMoOHHOK 6e30NacHOCTU
NNYHOCTH;

aKcnepumeHTanbHble 3afjayy no Temam “Metannel™ u "HemeTannbl") B
COOTBETCTBMWU C MNpaBunaMy TEXHWKKM 6e3onacHoCTW mnpu obpalieHun ¢
BellecTBaMn M labopaTtopHbIM 060pyf0BaHNEM; MNPeLCTaBNATb Pe3y/bTaThbl
XUMUNYECKOro IKCneprmMeHTa B (DOPMe 3anncu ypaBHEHWIA COOTBETCTBYHOLLNX
peakuunin n hopmynmpoBaTthb BbIBOAbl Ha OCHOBE 3TUX Pe3y/bTaToBs;

- YMeTb aHanu3nMpoBaTb XMWMWYECKYHD WH(POPMaUNI0, MONYyYaeMyo W3
pa3HblX WUCTOYHMKOB (CpeAcTB MacCcoBOW MHGopmauuu, ceTb VIHTEpHET U

Apyrue);

- BnageTb OCHOBHbIMW MeTO4aMW HAy4HOro [MO3HaHMA BELLECTB MU
XUMNYECKNX ABNEHWNIA (HabnwopeHwve, n3mepeHue, 3KCMEepUMEHT,
MOZennpoBaHue);

- YMeTb MPOBOAUTbL pacyeTbl MO XUMUYECKUM (HOpPMynaMm U ypaBHEHUSAM
XUMUYECKMUX  peakumin Cc  UCNOMb30BaHMEM  (PM3NYECKMX  BESINUUH,

XapaKTepu3yoLmx BewecTBa C KOMUYECTBEHHOM CTOPOHbI: MacChl, 06bema
(HopmanbHble YCNnoBWS) Tra30B, KONMYECTBAa BELLECTBA; WCMO/b30BaTb
CUCTEMHbIE XUMWYECKUE 3HAHWS ANS MPUHATUA PELUEHUA B KOHKPETHbIX
YXWU3HEHHbIX CUTYaLUaX, CBA3aHHbIX C BELLECTBAMU N UX MPUMEHEHUEM



OK 04.
ApdekTnBHO
B3aMMO/IENCTBO
BaTb U
paboTaTh B
KO/INeKTMBE U
KOMaHze

OK 07.
CopeiicTBOBaTb
COXpaHeHUIo
OKpYy>XatoLL e

- rOTOBHOCTb K camopasBuTuIo,
CaMOCTOSATENbHOCTU U CaMOONpeSeNeHuto;
-oBfajjeHmne HaBblKamu yyebHo-
nccnefoBaTeNibCKO, MNPOEKTHOW U  COuMabHOM
LeATeNbHOCTH;

OBnageHne YHUBeEpPCanbHbIMN

KOMMYHWUKATUBHbIMWU AENCTBUAMMN:

6) coBMecTHas AeATe/IbHOCTb:

- MOHMMaTb W WCNOMb30BaTb MNpPeuMyLLecTBa
KOMaHAHON N MHAMBUAYaNbHOM paboThl;

- MPUHMMATb LENN COBMECTHOW [eATeNbHOCTH,
OpraHn30BbIBaTb U KOOPAMHMPOBaTb AEWCTBUA MO
ee [OOCTWKEHMIO: COCTaBAATb NnaH [AeiCTBUIA,
pacnpesenstb poan C y4eTOM MHEHWI YyYacTHUKOB
06CcyXaaTb pe3ynbTaTtbl COBMECTHOMN paboThl;

- KOOPAMHUPOBAaTb W BbINOMAHATL paboTy B
yCNoBuUAX peanbHoro, BUPTYabHOTO "
KOMOWHMPOBAHHOTO B3aMMOAENCTBNS;

- OCYLLeCTBNATb MO3UTWBHOE CTpaTernyeckoe

NMoBefleHNe B pas/INYHbIX CUTyauusx, NPOSABNATb
TBOPYECTBO ¥ BOOGpaxeHue, 6bITb MHALUATUBHbLIM
OBnafeHune yHnBepcasibHbIMU PerynaTUBHbIMMA
[JeNCTBUAMMN:

r) NPUHATKE ceba U APYTrUX NIOLeNn:

- NPMHMMAaTb MOTUBbI U apryMeHTbl ApYyrux nomen
npu aHannse pe3ynbTaTtoB LeATeNIbHOCTH;

- NpW3HaBaTb CBOE MPaBO W MPaBO APYrux nwomen
Ha OLLUNOKMN;

- pa3BMBaTb CMNOCOBHOCTb NOHUMATbL MUP C
no3nunn Lpyroro 4enoBeka,;

B 06/1acTV 3KO/1I0rM4ecKoro BOCNMTaHUA:
C(hOPMUPOBAHHOCTb 3KONIOMMYECKON KyNbTypbl,
MOHWMaHWE BUAHUSA COLMA/IbHO-3KOHOMUYECKUX
NMpoLeccoB  Ha  COCTOSIHWE  MPUPOAHOW U

- yMeTb NNaHUpoBaTb W  BbIMOAHATbL  XMMWYECKUIA  3KCMEPUMEHT
(NpeBpaleHns OpraHNUYecKMX BELLeCTB MPW  HarpesaHwWu, MONy4YeHue
3TUNeHa M U3yyeHue ero CBOWCTB, KayeCTBEHHble peakuun Ha anbaerupbl,
Kpaxmas, YKCYCHYK KUC/OTYy; [eHaTypaums O6enkos npu HarpeeaHum,
LUBeTHble peakuuMn 6efKoB; MNPOBOAMTb peakuuMn WOHHOro 06MeHa,
onpefenaTb Cpeay BOAHbLIX pacTBOPOB, KayeCTBEHHbIe peakuun Ha cynbdar-,
KapboHaT- M X/IOPUA-BHWOHbI, Ha  KaTMOH  aMMOHWA;  pewlaTb
3KCMepuMeHTasnbHble 3agayn no Ttemam "Metannsl™ n "Hemetannol") B
COOTBETCTBMM C MpaBunamu TeXHUKWM 6Ge3onacHocTv npu obpalieHnn c
BelllecTBamMn M nlabopaTtopHbiM 060pyJ0BaHNEM; MNPeACTaBNATb pe3y/ibTaTbl
XUMMNYECKOro aKCneprMeHTa B (hOpMe 3anncu ypaBHEHWIA COOTBETCTBYHOLLNX
peakuunin n (opmMynmpoBaTtb BbIBOAbl HA OCHOBE 3TUX Pe3y/NbTaToB

- copmupoBaTb  MpeACcTaBNeHUS: O  XMMWUYECKOW  COCTaBAstoL el
eCTeCTBEHHOHAY4YHOW KapTWHbI MWpa, POAN XMMWW B MO3HAHWUWU ABMEHWIA
npupoAbl, B (OPMUPOBAHUN MbIWNEHUA W KYAbTypbl JINYHOCTK, ee
(hYHKUNOHANbHOW rpamMoTHOCTU, HEOOXOANMON ANS PELIEeHNs NPaKTUYECKNX

8



cpegpbl,
pecypcocbepex
eHuto,
NPUMEHATb
3HaHMA 06
N3MEHEHUN
Knnmara,
NPUHUAUNbI
6epexxnmBoro
NpPOu3BOLCTBA,
3 (heKTUBHO
felncTBoBaTh B
4ype3BblYaiiHbIX
cUTyaumax

MK 2.3.
MK 2.4.
MK 2.5.
MK 3.2.
MK 3.3.

couunanbHOM  cpefbl, O0CO3HaHWEe rno06asbHOro
XapakTepa 3K0N0rmMyecknx npobnem;

- NNaHupoBaHWe W OCYLeCTBNEeHNe [AeNCTBUIA B
OKpYyXaloLleil cpefe Ha OCHOBE 3HaHWA Lesnel
YCTOWYMBOrO pasBMTUS YENOBEYECTBA;
aKTUBHOE HenpuaTue [encTBuUi,
BpeL OKpy>KatoLlei cpege;

- YMeHue nporHo3mpoBaTb HebnaronpuAaTHbIE
3KOMOrMYeckne MOCNeACTBUA MNPesnpUHUMAEMbIX
LeCTBUIA, NpefoTBpaLLaTh ux;

- paclunpeHue onbiTa
3KOM0rMYecKoM HanpaseHHOCTH;
- OBNafieHNe HaBblKaMmn y4YebHO-
nccnefoBaTeNibCKON, MPOEKTHOM M CoLManbHOM

[esTeNbHOCTY;

YMeTb NPUMEHSTbL 3HAHWSA NO YyUYeBHOI AnCUMNANHE «XUMUS» B NPOECCUOHANbHON AeATENbHOCTN:

- BbINoNHATL nNpefBapuTe/ibHbIA, COMYTCTBYHOLWMIA (MEXC/IONHbIA) NOoAOrpeB MeTanna B COOTBETCTBMM C TpeboBaHUAMMU
NPON3BOACTBEHHO-TEXHONOTMYECKON AOKYMEHTALUN MO CBapKe.

- BbINONHATL pyuyHyl [yrosyi cBapKy (Hamnasky, pe3Ky) MiaBAWMMCA MOKPbITbIM 3/1€KTPOAOM NPOCTbIX AeTanei
HEOTBETCTBEHHbIX KOHCTPYKLWUIA B HUXHEM, BEPTUKANTbHOM W FTOPU30HTaNIbHOM MPOCTPAHCTBEHHOM MOMOXEHWUW CBApPHOTO LBa

- BbINOMHATL AYrOBYHO pe3Ky MeTanna

- BbimonHaTb npeaBapuTenbHbIA, CONYTCTBYHOLWMA (MEXCNOWHbLIA) MNOAOrPEB MeTanna B COOTBETCTBUM C TpebGOBaHUAMM
NMPON3BOACTBEHHO-TEXHONOTMYECKON JOKYMEHTALUN MO CBapkKe.

- BbINONHATbL YaCTUYHO MEXaHW3MPOBaHHY CBapKy (HanaaBKy) niaBfeHWEM NPOCTbIX AeTaneil HeOTBETCTBEHHbIX KOHCTPYKLWA B
HVKHEM, BEPTUKASIbHOM Y FTOPU30HTabHOM NPOCTPAHCTBEHHOM MOJIOXEHWUW CBAPHOTO LUBA

3afja4 1 3KONOrmyeckm 060CHOBAHHOTO OTHOLUEHWS K CBOEMY 3[0pOBbIO
NPUPOLHON cpeje;

- yMeTb cobntofaTbh nMpasBuia 3KONOrMYECKN LienecoobpasHoOro noBefeHNs B
ObITY U TPYLOBON [eATENbHOCTU B LeNSAX COXPaHeHWs CBOEro 340p0BbA U
OKpY>XatoLlen NpupoOAHONA Ccpefbl; YYMTbIBaTb OMAaCHOCTb BO34EACTBMA Ha
XUBblE OpraHU3Mbl OMpefefieHHbIX BeLecTB, MOHWMAas CMbICN MOKasaTens
npegesibHOM 4OMNYCTUMOM KOHLUEHTpaLuu

MPUHOCALLNX

AeAaATenbHOCTU



2. CTPYKTYPA U COJIEP)KAHUE OBLIIEOBPA30BATEJILHON AUCLIUILIMHDI

«XUMU »

2.1. O6beM AUCHHUNJIHHBI H BUIbI Y4eOHOH padoThl

Bun yueoHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTenbHOI NPOrpaMMbl AUCHUIIHHBI 72
B T.4.

OcHoBHOE conep:kaHue 64
BT 4..

TeopeTnyeckoe oOydeHue 30
IpPaKTUYECKUE 3aHATUS 24
nabopaTopHbIe 3aHSITHS 10
IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COAeP:KAHHE (COAEPKAHHE 6
NPHUKJIATHOTO MOYJIs1)

BT 4..

TeopeTndeckoe oOydeHue 2
IpaKTUYECKHUE 3aHATUS 4
Mpomexyrounas arrecramus (nuddepeHIPOBAHHBIN 3a49€T) 2
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2.2. TemaTH4yecKuH IJIAH U COAEPKAHHE AUCIHILJIMHDBI

HaumeHoBaHue Conep:xxanue yueGHOro MaTepuaa (0OCHOBHOE M NPO(PeCCHOHATBLHO-OPUEHTHPOBAHHOE), Obnem aacop |DOPMUPYeMbie
PAa3/esioB U TeM JaGopaTopHbIe U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb KOMIETeHIHH
1 2 3 4
OcHOBHOeE conep:KaHHe 64
Pa3zges 1. OCHOBBI CTPOEHHS BeEeCTBA 6
Tema 1.1. OcHoBHoOe cogepkaHue 6 OK 01
Crpoenne atomoB | TeopeTuueckoe odyueHue 2
XUMIECKHUX CoBpemeHHasi Mopenb CTpoeHus: atoma. CHMBOJIMYECKHMI SI3BIK XUMUH. XUMHYECKHI 3JIEMEHT.
SJIEMCHTOB 1 DnexkTpoHHas koH(puUrypauus aroma. Knaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-3JI€MEHTbI).
fpupona BanenTHble ~ DNEKTPOHBI.  BaleHTHOCTb.  DJNEKTPOHHAs  MPUPOAA  XUMHYECKOH  CBSI3H. 2
XUMHIECKOU DIEeKTPOOTPULIATENBHOCTh. BHIObl XMMHUECKOH CBsI3H (KOBAJlEHTHAs, WOHHAs, METaJUIHYeCcKasi,
CBASH BOZOPOIIHAS) U CIIOCOOBI €€ 0Opa3oBaHUsI
IIpakTHyeckue 3aHsATHS 4
Pemenue 3amaHuii Ha MHCHOJB30BAHME XHWMHYECKOW CHUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIATYPE MEKIYHAPOIHOrO COK3a TEOPETHYECKOM M MNPHUKIAIHON XUMHM M TPHUBHUABHBIX
Ha3BaHUM JUI COCTABJICHUsS XUMHUYECKUX (POPMYJ IBYXaTOMHBIX COEIMHEHHH (OKCHUIOB, CYJNb(pUIOB,
TUJIPUIOB ¥ T.11.) U APYTHX HEOPTAHUYECKUX COEMMHEHUM OTIEIbHBIX KJIaCCOB. 4
[NpakTHueCKHEe 3a7aHusl HA YCTAHOBJIEHHUE CBSI3M MEKY CTPOEHUEM aTOMOB XUMUYECKUX HJIEMEHTOB U
MEPUOINYECKUM M3MEHEHHEM CBONCTB XUMHUYECKUX DJIEMEHTOB U WX COENUHEHHM B COOTBETCTBUH C
nojoxkeHueM Ileprnoanueckon CHCTEMBL
Tema 1.2. OcHoBHoOe cogepkaHue 2 OK 01
Ilepuonuueckuii | [IpakTHYecKue 3aHATHS 2 OK 02
3aKOH 1 TAOMMIA  [[Teppopmdeckas crcTema XHMIYECKHX saeMenTos [ 1. Menmeneesa. DPH3HIECKHi CMBICT
AW Menneneesa |[Tepponmueckoro saxona JIU. MeHzeneesa. 3akOHOMEPHOCTH H3MEHEHHS. CBOICTB X MIMHYECKUX
SJIEMEHTOB, 0OPa3yEMbIX UMHU MPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHUEM
XUMHYECKOTO djieMenHTa B [Tepronnueckoii cucreme. MUPOBO33PEHUECKOE M HAYYHOE 3HAYEHHE
ITepuoanueckoro 3akona . 1. Menaeneesa. [Iporaossr 1. 1. Menneneera. OTKpbITHE HOBBIX 2

XUMHYCCKHX 3JICMCHTOB.
Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX SaI[aHI/Iﬁ Ha XapaKTEPU3auuo XUMHYCCKUX
3JIeMEHTOB «MeTaandyeckue / HEMETaUIMUECKHE CBOfICTBa, SJICKTPOOTPULATCIIBHOCTD XUMHUYCCKHUX

SJIEMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM CTPOCHUEM U MOJOXCHHUEM B HepHOHquCKOﬁ CHCTEME
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XumMnyecknx anemeHtos .. MeHpgeneesa»

Pasgen 2. Xumunyeckmne peakumu

Tema 2.1. Tunsl
XUMUNYECKNX
peakuuii

Tema 2.2.
ONeKTponmMTnyeckKa
g guccounauma um
NOHHbIN 06MeH

KoHTponbHas
pa6oTa 1
Paspgen 3.

Tema 3.1.
Knaccudukauyms,

OCHOBHOe cofep>kaHune

TeopeTuyeckoe obyyeHune

Knaccuukaumsa n Tunbl XMMUYECKMUX peakumnii ¢ yyacTMeM HeopraHu4yeckmx sewects. CocTaBeHue
YpaBHEHWUI peakumnii COefUHEHNS, Pa3/IOXEHUS, 3aMeLLeHNs, 06MeHa, B T.4. peakLUnin ropeHuns,
OKNCNEHNA-BOCCTaHOBIEHUS.

YpaBHeHUs OKUCNEHUSA-BOCCTaHOBNEHUA. CTeneHb OKUCNeHNs. OKUCAUTeNIb U BOCCTAHOBUTE/b.
CocTaBfieHNe 1 ypaBHUBaHWNE OKNUCINTENbHO-BOCCTAHOBUTE/IbHbLIX Peakumnini MeToL0M 3/1eKTPOHHOTO
6anaHca. OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peakLunmn B Npupoae, NPOU3BOACTBEHHBIX NpoLeccax u
XUN3HEeAeATeIbHOCTN OpraHn3MoB

MpakTnyeckne 3aHATUA

KonnyecTtBeHHble OTHOLWEHNUA B XUMUN. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHblI B XMMWM U pacyeTbl Mo
YPaBHEHUSAM XUMMWUYECKUX peakuunii. Monb Kak eAuHMLA KonudecTBa BewlecTBa. MonsipHas Macca.
3aKOHbl COXpaHeHMs MacCbl U 3Hepruu. 3akoH ABoragpo. MonspHbiii 06bem raszoB. OTHOCUTe/NbHAdA
NMIOTHOCTb ra3oB. PacyeTbl MO ypaBHEHUSAM XMMWUYECKUX peakumin ¢ MCMoNb30BaHMEM Macchbl, 06bema
(HopManbHble YCNOBKUSA) ra3oB, KOIMYECTBA BelecTBa

OCHOBHOe cofep>kaHune

TeopeTnyeckoe obyyeHune

Teopusa 3aNeKTPONUTUYECKON guccoumaumn. NoHbl. INeKTPONnTbl, HEe3NEeKTPOINTbl. Peakunm MOHHOrO
obmeHa. CocTaBfieHVWe peakuuii MOHHOTO O6MeHa MyTeM COCTaB/IEHUA WX MOJHbIX W COKpPaLleHHbIX
MOHHbIX ypaBHeHWI. KNCNOTHO-OCHOBHbIE peakuumn. 3ajaHns Ha COCTaB/IeHNe NOHHbIX peakLnii
JlabopaTopHble 3aHATUSA

NabopatopHasa paboTta “Tunbl XMMUYECKNX peakLuin”.

WccnegoBaHme TMNOB (N0 COCTaBY M KOIMYECTBY MCXOAHbIX U 06pa3yLLNXCA BELLECTB) U MPU3HAKOB
XUMUYECKNX peakyuii. MpoBegeHne peakynini MOHHOTO 06MeHa, onpegeneHne cpefbl BOAHbIX
pacTBOpPOB. 3aJaHNs Ha COCTaB/IEHNE NOHHbIX peakLunii

CTpoeHue BelecTBa N XMMUYECKIE peakLmm

CTpoeHne 1 CBONCTBA HEOPraHNYeCKMX BeLLLeCcTB
OcHOBHOEe cogepXaHue
TeopeTuyeckoe obyyeHune

19

OK 01

0O
T

OK 01
OK 02
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HOMEHKJIaTypa U

[Ipenmer Heopranmueckoi xumuun. Knaccudukarmsi HeopraHudeckux BeuiecTs. [IpocThbie U CI0XKHBIS

IIK 2.3.

CTpOCHHE BerecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHBI, THIPOKCHABL, KHCIOTHL, coyn). B3anmocss3b TIK 2.4.
HCOPraHMYCCKUX  [HeopraHMUECKHX BELIECTB. ArperaTHble COCTOSIHUS BelecTBa. Kpucrammieckue u aMopHbIe TIK 2.5.
BCHICCTB BEIIECTBA. T UMbl KPUCTAITMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJISIPHAS, HOHHASI, METAJUINIECKAsT). TIK 3.2.

3aBHCUMOCTb (PU3NUECKUX CBOICTB BEIIECTBA OT THIA KPUCTAUIMYECKOH PELIeTKH. 3aBUCUMOCTh IIK 3.3.

XUMHYECKOH aKTUBHOCTH BELIECTB OT BUIa XMMUYECKOH CBSI3U M TUIA KPUCTAJUTHIECKON PEIIETKH.

IIprunHEl MHOrOOOpa3Hst BEIIECTB

IIpakTHYeckne 3aHATHS

HomenknaTypa HEOpraHUUECKHX BEILIECTB. HA3BAHHUE BEIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIbI

WA COCTaBJIEHUE XUMHUYECKOH (POPMYIIBbI HCXOs1 M3 HA3BAHUS BEIIECTBA MO MEXKIYHAPOTHON

(MUIOITAK) nnu TpuBHANIBHON HOMEHKJIATYpE.

Pemenne npakTHdeckWx 3alaHUl MO KiIaCCU(pUKALMK, HOMEHKJIAType M XUMHUYECKHM (Qopmynam

HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIA Tras, YIJIEKHCIBIA Ta3, aMMHAkK, ramieHas

U3BECTbh, HETALICHAS U3BECTh, TUTHEBASI COJA M PYTUX ). HA3bIBATh U COCTABIIATH (POPMYJIBI XHMUUYECKUX

BEIIIECTB, ONPEACISITh MPUHAMJIEKHOCTD K KJIaccy.

Uctounnkn xummuueckol HH(popManuu (CpeacTs MaccoBoit nHpopmanmu, cetb MHTEpHET 1 apyrue).

ITonck nHOpMaImK O HA3BAHUSIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM opmynam
Tema 3.2. ®usuko-| OcHOBHOe cofepKRaHue OK 01
XMMUYECKHE Teoperuueckoe ofGyuenue OK 02
CBOHCTB2 Merannbl. O6mue Qpu3MUecKre ¥ XMMHYECKHE CBOWCTBa MeTamoB. Crocobbl MOJyueHus. 3HaYeHHe 1IK 2.3.
HEOPTAHWYCCKUX  |yvietannoB M HEMETANNOB B INPUPOAE U SKU3HENEATENbHOCTH dYelloBeKa M OpraHmsmos. Kopposus 11K 2.4
BEIICCTB METaJIOB: BUAbI KOPPO3UH, CIIOCOOBI 3aIUThl METAJIJIOB OT KOPPO3UU IIK 2.5.

Hemeramnbl. OOmue ¢usnueckne W XUMHYECKHE CBOHCTBA HEMETAJUIOB. THMUYHBIE CBOICTBA gﬁ ; ;

HemertasuioB [V— VII rpynn. Knaccudukanms u HOMEHKIATypa COeIMHEHNH HeMeTauioB. KpyroBopoTs!
OMOTeHHBIX HJIEMEHTOB B IPUPOAE

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIeCTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
coJielt u 1p.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHUIH,
BBICIIMX OKCHJIOB U THAPOKCHUJIOB

IpakTHyeckue 3aHsATHS
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Tema 3.3.
NpeHTngurkayms
HeopraHnyeckKmx
BeLLecTB

KoHTponbHasn
pa6oTa 2
Paspgen 4.

Tema 4.1.
Knaccugukaums,
CTpPOeHMe 1
HOMEeHKnaTtypa
opraHU4eckKunx
BeLLeCTB

CocTaB/ieHNe ypaBHEHUI XUMUYECKUX peakuuii C yvyacTUeM MPOCTbIX W CMOXHbIX HeopraHuyeckux
BEL,eCTB: MeTa/N/IoB W HemMeTan/ioB; OKCUAOB MeTas/ioB, HEMETaN/ 0B U aM(OTEPHbIX 3/IEMEHTOB;
HeopraHM4yecKMX KWUCNOT, OCHOBAHUA UK aM(OTEPHbIX TUAPOKCULOB; HEOpPraHU4ecKux Ccofen,
XapaKTepu3yrLmx nx cBoMCTBa.

PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHWI Ha CBOWCTBa, COCTaB, MOJyYyeHUE U
6e3onacHoe WCMNONb30BaHUE BaXKHEMLIMX HEOPraHMYecKMx BELWECTB B ObITY U MNPaKTUYECKOW
[eATeNbHOCTY YenoBeka

OCHOBHOEe cofep>kaHune

NabopaTtopHbie 3aHATUA

Nab6opatopHas pabota «geHTU(pMKaLMa HeoOpraHM4YeCKnNX BeLecTB».

PelleHne 3KcnepMMeHTaNbHbIX 33ja4y M0 XWMWYECKUM CBOWCTBAM MeTan/ioB W HEMeTansoB, Mo
pacrno3HaBaHWO 1 NONYYEHUNIO COeAUHEHWI METaNN0B 1 HEMETaoB.

NoeHTUduKaums HeopraHMyecKMx BeLEeCTB C WCMNOJIb30BaHWEM WX (U3UKO-XUMUYECKUX CBOWCTB,
XapaKTepHbIX KayeCTBEHHbIX peakuui. KauyecTBeHHble peakuuu Ha cynbdar-, KapboHaT- u X1opua-
aHWOHbI, HA KaTUOH aMMOHWSA

CBoOiiCTBa HEOPraHMYeCKNX BELLECTB

CTpoeHue 1 CBOMCTBA OPraHMYecKmnx BeLLecTB

OCHOBHOe cofep>kaHune

TeopeTnyeckoe 0byuyeHme

MosBeHNE U pa3BUTUE OPraHNYeCcKON XMMUK Kak Hayku. MNpeameT opraHM4eckon xummn. MecTo un
3HayeHVe OpraHNYecKol XMMUMN B CUCTEME eCTECTBEHHbIX HayK.

XVMUYecKoe CTPOEHWEe KakK MOpsALOK COeAMHEHUA aTOMOB B MOJIEKY/le COr/laCHO WX BaNeHTHOCTW.
OCHOBHbIE MOMIOXKEHNS TEOPUU XMMMUYECKOTO CTPOEHWUS OpraHu4yeckux coefunHeHnin A.M. byTtneposa.
YrnepogHblii CKeneT OpraHWYeckon Mosekynbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XWMWYECKOTo
CTPOeHUA MoNiekyn. Vi3omepumsa n n3omepsl.

MoHATME O (QYHKUWOHanbHOW rpynne. Pagukan. [pvHUMNbl  KnacCUuUKauuy OpraHn4Yeckux
CoeAuHeHWA. MexayHapofHas HOMEHKNatypa W MPUHUWNbI  HOMEHKNATypbl  OpraHn4ecKmux
coefuHeHniA. ToHATME 06 as3oTcofepXalinmx COoeAuHEeHMAX, OMOMOTMYECKN akKTUBHbLIX BellecTBax
(yrnesogax, »>upax, 06enkax ¥ pfp.), BbICOKOMOJIEKYNAPHbIX COefWHEeHUAX (MOHOMep, MonuMep,
CTPYKTYpPHOE 3BEHO)

MpakTnyeckne 3aHATUA

HomeHKnaTypa OpraHN4yeckKunx COG,EI,I/IHQHI/IVI OTAE/IbHbIX K/aCCoB (HaCbILLI,eHHbIe, HeHacCbllWEeHHbIE ©

2

4 OK 01

4 OK 02
OK 04

4

1

23

4 OK 01

2 MK 2.3.
MK 2.4,
MK 2.5.
MK 3.2,
MK 3.3.

2
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apOMAaTHYECKHE YTJIeBOIOPONBI, CIUPTHI, (DEHOJNBI, aJbICTHIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI H JIp.)
CocraBiieHHe TIOJNIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BELIECTB OTACIIbHBIX
KJIACCOB, HUCIIOJNIb3YySl WX HA3BaHUS MO CHUCTEMATHYECKOHW W TPUBUAJIBHONW HOMEHKJAType (STUJIEH,
aleTwieH, riuiepuH, (eHon, QGopManbIeru, YKCyCHas KHCJIOTa, TNHMLMH). Pacdersl mpocTewleit
(hOpMYJTBI OPraHUYECKON MOJIEKYJIbIL, HICXOMSI M3 3JIEMEHTHOTO cocTasa (B %)

Tema 4.2.
CaoiicTBa
OpPraHUYECKHUX
COeUHEHUH

OcHoBHoOe cogepkaHue

12

TeopeTnueckoe obyueHue

QDU3NKO-XMMUYECKHE CBOHCTBA OPTaHUYECKUX COCAMHEHUH OTHENbHBIX KIJIACCOB (OCOOEHHOCTH
KJIacCU(pUKALIMN 1 HOMEHKJIATYPbl BHYTPH KJIacCa;, TOMOJIOTHYEeCKHi psif 1 odmiast popmyia; n3omepus,
¢busnyeckne CBONCTBA, XUMHUECKHE CBOHCTBA; CIOCOOBI MOJTYYEHHUS):

— TpeIeNbHBbIE YIIIEBOAOPOAbI (aJKaHbl U LMKJIOANKaHbl). | OpeHne MeraHa Kak OOMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MIPOMBIILIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (ANKEHbL, AJNKWHBI M ajKaJueHbl) M apoMaTH4YeCKue yrieBofopoabl. [ openue
ALETUJIEHA KaK UICTOYHUK BbICOKOTEMIIEPATYPHOIO MJIAMEHU AJIs CBAPKU U PE3KH METAJIIIOB

— KHCIIOPOACOAEP KAIINE COeTUHEHHS (CITUPTHI M (PEHONBI, KAPOOHOBBIE KHCIOTHI M 3PUPHI, aTbIETHIbI
U KETOHBI, JKUPBL, yrieBonel). lIpakTudeckoe NpUMEHEHHME STHIJICHIJIMKONS, TIIIHLEpUHa, (eHona.
[Ipumenenue Qopmanpaeruna, aneTaabAeruaa, YKCYCHOW KHCIOTHL. Mpbljla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIOT. Moroue CBONCTBA MbLIA

— a30TCcoAep Kallie COCOUMHEHUS (aMUHBI M aMHUHOKUCIOTHI, Oenku). BBICOKOMOJEKYISIpHBIC
COoeNHEHUs] (CHHTETUYeCKHEe U OMOJIOTHUECKU-aKTHUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommMepu3aiyst STUIeHA KaKk OCHOBHOE HAIPABJICHNE €T0 HCIIOIb30BAHISL

I'eneTnyeckas CBsI3b MEXKIY KJIACCAMH OPraHMYECKUX COCIMHEHUH

IpakTnyeckue 3aHATHS

CpoiicTBa OpraHMYECKHX COCOMHEHHUH OTAENbHBIX KJACCOB (TPUBHANBHAS U MEXKAYHAPOIHAsS
HOMEHKJIATypa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJYYEHHS): MpenenbHble (AKaHbl U [IUKJIOAJIKAHBI),
HeTpenebHble (AJIKEHDI, AJIKUHBI U aJIKaAHEeHbI) 1 apOMAaTUYECKHE YIIIEBOAOPOBIL, CIUPTHI M (DEHOJIB,
KapOOHOBbIE  KHCIOTBI M 3QUPBHL,  aJbIErHAbl M  KETOHbl, AaMHHbl M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3a/laHusl Ha COCTABJICHHE YPABHEHHH XHUMHYECKHX PEaKLUUH C
y4aCTHEM OPTaHUYECKUX BELIECTB HA OCHOBAHUH UX COCTABA M CTPOSHHSI

CocraBnenne cxeMm peakiowii (B TOM 4YHCIE MO TIPEAJIOKEHHBIM IIETIOYKaM IPEeBpaIleHui),
XapaKTEPU3YIOIMNUX XUMHUYECKHE CBOWCTBA OPTAHMYECKHX COSNWHEHHH OTAEIBHBIX KJIACCOB, CIIOCOOBI
X TOJIyYeHHs U Ha3BaHME OPraHMYECKUX COEJUHEHUN MO TPUBMAJIBHOM MM MEXAYHapOIHOU

OK 01
OK 02
OK 04
IIK 2.3.
IIK 2.4.
IIK 2.5.
IIK 3.2.
IIK 3.3.
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Tema 4.3.
NpeHTngpurkayms
OpraHnyeckmnx
BELLEeCTB, UX
3HayYeHue un
NPUMeEHeHNE B
6bITOBON 1
NPOV3BOACTBEHHOW
feATeNbHOCTH
yesioBeka

KoHTponbHas
pat6oTta 3

Paspgen 5.

CkopocTtb
XUMWNYECKNX

cucTemMaTU4eCKo HOMEeHKNaType.

PelwleHne nNpakTUKO-OPUEHTUPOBAHHbIX TEOPeTUYECKMX 3afaHWii  Ha CBOMCTBA OPraHU4YecKmx
COeAMHEHUN OTAeNbHbIX KNaccoB

Nab6opaTtopHas paboTta

NabopatopHas paboTa “lMpeBpalleHns OpraHUYeCcKNX BeLLLeCTB NPU HarpeBaHumn".

MonyyeHne aTUNEHA U U3YUYEHME ero CBOMCTB. MojenvpoBaHe MOMIEKYT U XUMUYECKUX MpeBpaLLeHuni
Ha MpuMepe 3TaHa, 3TU/eHa, aleTuneHa u ap.

OcHOBHOEe cogep>kaHune

TeopeTnyeckoe 06yuUeHme

BuoopraHuueckne coeanHeHuns. [lpumeHeHne u  6uonorunyeckas posib Yrnesofos. OKucneHne
YyrneBofOB - WCTOYHWK 3HEPTUM KMBbIX OpraHu3mMoB. O6nacTM MNPUMEHEHUS aMUHOKMCIOT.
MpeBpalieHns 6enkoB nuWKM B opraHu3me. buonoruyeckme QyHKUMKM 6enkoB. Buonorunyeckue
(DYHKUUMN XXUPOB. PONb OpraHnNYeckoim Xummun B pelleHnmn npobaem nueBoii 6e30nacHOCTM

Ponb opraHuMyeckor XWMWUM B peLIeHWM Npob6/ieM 3HepreTuyeckol 6e30nacHOCTU, B PasBUTUM
MeAULMHbI, CO34aHNM HOBbIX MaTepuanoB, HOBbIX UCTOYHMKOB 3HEPTUN (a/ibTEPHATUBHbIE UCTOUYHUKHN
3Hepruun). OMacHOCTb BO3JENCTBMA Ha >KMUBble OPraHW3Mbl OPraHUMYeCKUX BELLECTB OTAE/bHbIX
KnaccoB (yrnesofopofbl, CAWPTbI, (HEHOMbI, X/IOPOPraHNYecKne MPOW3BOAHbIE, anbAerugbl u ap.),
CMbIC/1 MOKa3aTens npefenbHo JOoNyCTUMON KOHLEeHTpauum

NabopaTopHble 3aHATUA

Na6opatopHas paboTta: “NaeHTUdrKaLns opraHNYecKux CoeiMHEHNA OTAENbHbIX Knaccos”
NaeHTunkaumns opraHM4ecKnux CoefMHEHUN OTAeNbHbIX KnaccoB (Ha nMpuMepe anbAernfos, Kpaxmana,
YKCYCHOM KMCNOTbl, 6€eNKOB M T.N.) C WCMNONb30BaHWEM WX (U3UKO-XUMUYECKUX CBOWCTB MU
XapaKTepPHbIX KauyeCTBEHHbIX peakuyuii. [eHaTypaums Oenka npuM HarpeBaHUW. LiBeTHble peakuum
6enkoB. BO3HWKHOBEHME aHANMTMYECKOr0 CWUrHana C TOYKU 3PEHUs XMMWUYECKUX MPOLECCOB Mpu
NPOTEKaHMUM KaYeCTBEHHOW peakLuu, NO3BONAIOLLEN UAEHTUHNLNPOBATL NPELN0XEHHbIE OpraHuYecKme
BellecTBa

CTpyKTypa 1 CBOWCTBA OPraHNYeCcKnUX BELLeCTB

KnHeTnueckune un TepMognHaMmn4yeCKne 3aKOHOMEPHOCTU NPOTEKAHNA XUMNYECKUX peaKqu7|

OcHOBHOEe cogep>kaHune
TeopeTnyeckoe 06yuUeHme

N BB

OK 01
OK 02
OK 04
MnK2.3.
MNK2.4.
MK?2.5.
MNK3.2.
MKa3.3.

OK 01
OK 02
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peaKIuil. CKOpOCTb peaklu, €€ 3aBHCUMOCTh OT Pa3jUYHbIX (PAKTOPOB: MPUPOABI PEATHPYIOIMIUX BEIIECTB, IIK 2.3.
XUMH4ecKoe KOHLIGHTpALlU! PEarupyrolnx BELECTB, TEMIEpPaTypbl W IUIOUIAAM PEAKLHOHHOM IOBEPXHOCTH. IIK 2.4.
paBHOBeCHE TennoBble 3P HEKTH XUMUYECKHX peaKuil. IK30- U SHAOTEPMHUUECKUE, PEAKIIHH. IIK 2.5.
OOpatuMocTh peakumii. XHMHYECKOE PABHOBECHE M €ro CMEIICHWe IOA ACHCTBHEM Pa3JINYHbBIX IIK 3.2.
(bakTOpOB (KOHIIEHTPALKS PEAreHTOB I MPOAYKTOB PEAKIUH, JaBJICHUE, TEMIIEPATYPa) JUTsl CO3TaHHUS IIK 3.3.
ONTUMAJIbHBIX YCJIOBUN NPOTEeKaHUs xuMudeckux npoueccos. IIpunnun Jle Ilatense
IIpakTHYeckHne 3aHATHS OK 01
Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHW Ha aHAIU3 (PAKTOPOB, BIMSIOIIMX HA W3MEHEHHE OK 02
CKOPOCTH XUMHYECKON PEaKIHH, B T.4U. C MO3ULHIHA 3KOJOTHYECKH LEeNeco00pa3HOro MOBEACHUS B OBITY IIK 2.3.
U TPYJOBOM IESTENBHOCTH B LIEJISAX COXPAHEHUs CBOETO 3/J0POBbS U OKPY’KaIOLIEeH IPUPOJIHON Cpenbl. TIK 2.4.
Pemenrie NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mpuMeHeHue npuHuuna Jle-Illatenve nus IIK 2.5.
HAXOXKICHUSI HAIIPABJICHUs] CMEIICHHs PABHOBECHUS XWUMHUYECKOM peakuuu W aHanmu3 (hakTopoOB, 1IK 3.2.
BJIUSIIOUINX HA CMELIEHUE XHUMHUYECKOr0 paBHOBECHSI 1IK 3.3.
Paspean 6. PacTBopsnI
Tema 6.1. OcHoBHOe conep:kaHue OK 01
Honsarne o Teoperuueckoe 06yueHue OK 02
pacTBopax PactBopenne kak ¢msuko-xumudeckuii npouecc. PactBopel. CriocoObl MPUTOTOBJIEHHS PACTBOPOB. I(I)II(< 07
PactBopumocts. MaccoBast Aonsi  pacTBOpeHHOro BemectBa. (CMBICT TOKaszaTeNnss IPenesbHO 1K ;‘;
JOMYyCTUMON KOHIEHTPAIUHU 1 €r0 UCTMOJIb30BAHNE B OLIEHKE HKOJOTHYECKOH 0€30MacHOCTH. 1K 2’ 5’
[IpaBuna SKOJOTHYECKH LENeCOOOPA3HOrO TOBENEHUsS B OBITY M TPYAOBOW IEATEIBHOCTH B IIEJNISAX 1K 3° 2’
COXPaHEHHUsl CBOETO 3/I0pPOBbsl U OKPY>Karollell MPUPOJHON Cpenbl, OMaCHOCTb BO3AEHCTBUsI HA JKUBbIE 1K 3.3,
OpraHU3Mbl ONPEeIEHHBIX BELIECTB.
Pemenne nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JJaHUH HA PACTBOPHI, UCIOJIb3yeMble B OBITOBOH U
IIPOU3BOJICTBEHHON AESITEIbHOCTU YEJIOBEKa
Tema 6.2. OcHOBHOE coep/KaHHe OK 01
ccnenosanue JlaGopaTopHbIe 3aHATHS OK 02
CBOICTB PacTBOPOB OK 04
JIaGopartopHas pabota «IIpurorosieHue pacTBOPOB». TIK 2.3.
[IpuroroBneHne pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHLEHTpauHH (C MPAKTHKO-OPUEHTUPOBAHHBIMHU TIK 2.4.
BOIPOCAMH) U ONPEAENIEHIE CPEIbl BOJHBIX PACTBOPOB. IIK 2.5.
Pelenue 3a1a4 Ha NPUTOTOBJIEHHE PAaCTBOPOB ZIIE‘. ; j

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coepKaHHe NPUKJIATHOI0 MOAYJIs)
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Pazgen 7. Xumust B GbITY U IPOU3BOACTBEHHOM AEATEIbHOCTH Y€J10BEKA OK 01
Xumust B ObITY U _|OcHoBHoe conepxanne 8§ 8421
TIpOHU3BOACTBCHHOM Teoperuueckoe o0yueHue 2 OK 07
ACATCILHOCTH Hosgeiimue noctmkeHnss XUMHUECKOW HAYKH M XUMHUYECKOH TeXHOJOruu. Ponb XxuMun B obecredeHun IIK 2.3.
Hesioseka SKOJIOTUYECKOH, SHEPreTUIeCKOH U MUIIeBol 0€30MacHOCTH, Pa3BUTUN MeIULMHBI. [IpaBria noucka u 5 TIK 2.4,

aHanmM3a XUMHYECKOW WH(POpMAlMM U3 pPa3MYHBIX HCTOYHUKOB (HayyHas W ydeOHO-Hay4Has IIK 2.5.

JUTEpaTypa, CPeacTBa MaccoBol nHpopmannu, cetb MHTEpHET) TIK 3.2.

IpakTnyeckue 3aHaATUSA 4 K 3.3

ITonck W aHanM3 KEWCOB O NMPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOTWH C y4eToM Oyayruein

npoeCcCHOHATBHONH  NEATENIbHOCTH 1O  TEeMaM:  Ba)KHEHIIWE  CTPOUTENIbHBIE  MAaTepHalIbl,

KOHCTPYKLMOHHBIE ~MaTe€pUajbl, KpPacKH, CTEKJIO, KepamMHuKa, MaTepuanbl MAJsl DSJIEKTPOHUKH, 4

HAHOMATEPHUAJIbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHMKM OHEPruM, OPraHHYECKHUE W MHUHEPaIbHbBIC

ynoOpeHus1, IEKapCTBEHHBIE BEIECTBA, OBITOBAS XMUMUSI.

3amura: IlpencraBierne pe3yabTaToB pelieHns KeHcoB B (hOpMe MUHHU-TOKJIAIa C IPe3eHTAINeH

IIpomexyTouHas aTTecTanms mo AucuuInHe (1P PepeHIHPOBAHHBIN 3a4eT) 2

Bcero 72
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3. YCNOBUA PEANN3ALIUN MPOrPAMMBI OELLLEOEPA3OBATE/ILHON
ANCUNNNNHBI
3.1. TpeboBaHNA K MUHNMANILHOMY MaTepuasibHO-TEXHNYECKOMY 06ecrneyeHmnto
Ana peanusaumn nporpammbl AUCLMUMANHBI LO/MDKHbI 6bITb MPeAyCMOTPEHbI CheaytoLme
cneuunanbHble MOMELEHNsA: Y4ebHbI  KabuHeT XUMUKM WM y4ebHOW  XMMMUYECKOMN
naéopatopun.

O6opyaoBaHue y4ebHoro KabuHeTa (HarnagHble nocobus): Habopsl
LLIAPOCTEPXKHEBbLIX MOAENei MONeKy/, MOLENN KPUCTANIMYECKUX PelleToK, KOMNeKLUU NpocTbiX
N CNOXHbIX BELLECTB W/MNWU KOMMEKLMM NOMIMMEPOB; KOJIEKLUA FOPHLIX NOPOA U MWHepanos,
Tabnuua MeHgeneesa, yuyebHble (UNbMbI, LUPPOBLIE 06pa3oBaTebHble PeCypChbl.

TexHnyeckue cpefcTtBa 00yYeHMSA: KOMMNbIOTEP C YCTPOMCTBAMWU BOCMPOU3BEAEHUS
3ByKa, MPUHTEP, MY/bTUMeAMa-NPOEeKTOP C 3KpPaHOM, My/nbTUMeAMIAHAA [OCKa, YyKa3Ka-
npeseHTep A4/1A Npe3eHTauuni.

O6opypoBaHune nabopatopum 1M pabouymx MecT fiabopaTopumn: MeH3YpKW, MUMETKU-
KanenbHWLbl, TEPMOMETPbI, MUKPOCKOM, ynbl, NPeAMETHbIE MU MOKPOBHbIe CTeK/a, MaHLeTbl
ONA  KanenbHbIX peakuui, (unbTpoBanbHad Oymara, MpPOMbIBa/KA, CTEK/AHHbIE MPOBUPKH,
pe3nHOBblE MNPOOKKM, (OHApWKK, Habop peakTWBOB, CTEK/NAHHbIE MaloYKW, LWTATUBbLI NS
NPOBMPOK; MepHble LUINHAPbI, BOPOHKW CTEKNAHHbIE, BOPOHKWN feNnTefibHble LUINHAPUYECKNe
(50-100 mn), CTynkM C NECTUKOM, (PapdopoBble YalKW, MUHLETLI, PUNLTPLI ByMaXKHbIe, BaTa,
Map/f, 4YacoBble CTEKNa, 3MeKTPOMAUTKW, nabopaTopHble LWTATUBbLI, CMWPTOBbIE TOPENKMU,
CNUYKK, Npuéop And nonyyveHus rasos (Mam nNpobupka ¢ rasooTBOAHOW TPYy6KOW), Aepxatenu
ANA NPO6GUPOK, CKNAHKW 15 XPAHEHUA PeakTUBOB, pa3faToyHble SIOTKU; XUMUYECKUe CTakaHbl
(50, 100 1 200 mn); wnaTenun; NUHLeETbI; TUTe/bHbIE LWNMLbI; CEKYHAOMepPbI (TaliMepbl), MepHble
npo6bupkn (Ha 10-20 mMn) u MepHble Konbbl (25, 50, 100 mu 200 mn), BoasHas GaHa (unu
TepmocTaT), CTeKNAHHble Mano4YKu; KOHW4Yeckue Konbbl ana TutpoBaHusa (50 u 100 wmn);
WHOVMKATOPHbIe TMOMOCKW Ana onpegeneHus pH v cTaHgapTHas WHAWKaTOpHas LIKana;
YHUBepCabHbIA HAMKATOP; nNuneTkn Ha 1, 10, 50 mn (unm gosatopbl Ha 1, 51 10 mn), 6rO0peTKM
LNA TUTPOBaHUA, MeAnUMHCKMe wnpuubl Ha 100-150 mn, nabopaTtopHble U/MNK aHaNNTUYECKUe
Becbl, pH-MeTpbl, CyLWunbHbIN WKad, 1 ap. nabopatopHoe 060pya0BaHMe.

3.2. VIH(hopmaLmoHHOe obecneyveHne peanmsawmm nporpaMmmbl

1 Ansa peanusauuu nporpammbl 6UbGAMOTEYHbIR (OHL 06pa3oBaTe/lbHOW OpraHu3auuu
[O/DKEH MMeTb MeyaTHble U/UNN 31IeKTPOHHbIe 06pa3oBaTe/ibHble U MH(OPMALMOHHbIE PECYPChl,
PeKOMEeH0BaHHble A/1A MCMOMb30BaHWA B 00pa3oBaTeNbHOM MNpoLecce, He cTaplwe 5 feT ¢
MOMeHTa U3faHus.

OCHOBHbIE NCTOYHUKMN:

1 Aenucoa O.N. Xumua. (CMO). YyebHuk. Ons WKUPOKOro Kpyra cneumansHocteir/ KHoPyc,
2023. - 307 c. https://book.ru/book/950217

JononHNTeNbHble UCTOUYHUKK:

1 lapwwuH, A. M. Xumnyeckne TepmuHbl. Crosapb : yyebHoe nocobue And cpefHero
npoeccnmoHanbHoro obpasosaHus / A. M. FapwwuH, B. B. MOPKOBKUH. — 2-e 13[., UCMp. v gon.

Mocksa : M3gatenbcTBo KOpanT, 2023. — 452 c. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN
978-5-534-04640-3. — TeKCT : 3a71eKTPOHHbIN // O6pa3oBatenpHasa nnaropma KOpanT [cant]. —
URL: https://urait.ru/bcode/515051 (paTta o6pawieHms: 02.05.2023).

2. OneitHukos, H. H. Xumus. Anroputmbl peleHuns 3agay v TecTbl : yyebHoe nocobue ans
cpegHero

npoteccmoHanbHoro obpasosaHus / H. H. OneitHukos, I'. . MypaBbeBa. — 3-e 13f., UCnp. u
gon. —

Mocksa : M3gatenbcTBo KOpaiiT, 2023. — 249 c. — (MpodeccroHanbHoe obpasoBaHne). — ISBN
978-5-9916-9665-4. — TeKCT : 3/IeKTPOHHbIN // ObpasosaTtenbHas nnatopma KOpait [caiT]. —
URL: https://urait.ru/bcode/513860 (nata o6patieHuns: 02.05.2023).

MNHTepHeT-pecypchbl:
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https://book.ru/book/950217
https://urait.ru/bcode/515051
https://urait.ru/bcode/513860

1 ViHdopmMaunoHHbI nopTan [SneKTpoHHbIW pecypc] - Pexxum goctyna: http://www.xumuk.ru
(nata obpaweHusa: 25.03.2025)

2. Poccuiickas rocypapcTBeHHas 6mbnmnoTeka [SneKTpoHHbIW pecypc] - Pexunm

poctyna: www.rsl.ru (gata obpaweHuns 25.03.2025)

3.3. OpraHusauunga obpasoBaTesibHOro rnpotecca

O6yueHne y4ebHON AMCLUNANHBI OCYLLECTBASAETCA A5 TPYNNbl CTYAEHTOB, 06y4YaroLWwmxcs
Ha 6a3e 0CHOBHOro 06uero obpasosaHms (9 Knaccos) Ha NepBoOM Kypce.

Peanusauunsa tem 4.2, 4.2, 4.3, 6.1 BO3MOXHa C NPUMEHEHWNEM 3/IEKTPOHHOTO 00y4eHus,
AVNCTaHUMOHHbIX 06pa3oBaTebHbIX TEXHONOT WA, B 06LiemM 06beme 12 4acos.

Ne Ha3saHue CogepxxaHue yyebHoro marepuana, npaktunyeckue pabotosl  Konunuectso
TeMbl, pasgena yacos
1 Tema 4.2. Cnnptbl. CTpoeHne npeaenbHbIX O4HOATOMHbBIX CMUPTOB. 4
CsoiicTBa ®PyHKUMOHaNbHaa rpynna cnupTos (rugpokcorpynmna), ee

OpraHMYecknx 3NeKTPOHHOe CTpoeHue. FOMONOrMYeCKUA paf, CrMpTOoB.

coeguHeHnin  CTpyKTypHas usomepus (M30Mepusa yrinepofHoOro ckeneta u
NoNoXeHne PYHKLMOHaIBHON rpynnbl). PaunoHanbHas 1
cucTemaTuyeckas HomeHknatypa. OCHOBHble CNOCO6bI
MOMyYeHUs CNMPTOB: rMApaTaLmns ankeHoB, B3auMoLelcTBYE
ranoreHonpon3BOAHbIX YINeBo40POA0B CO LLEM0YbLIO;
BOCCTaHOBNEHME anblernios. Pusmyeckme cBoKCcTBa
CNUPTOB. XMMUYECKME CBOCTBA CNMPTOB. MeTaHon u
3TaHo/. IX NpUMeHeHVe 1N NPOMbILLNEHHbIA CUHTES.
A[0BUTOCTb CNMPTOB, NYOUTENbHOE AeiiCTBUE HA OpraHU3M
yenoseka. (eHeTMYecKas CBA3b MEXAY YrnesofoposaMu v
cnuptamMmu. MHOroaToMHble CNMPTbI, UX CTPOEHMeE.
OC06EHHOCTN CBONCTB MHOr0aTOMHbIX CMMPTOB.

2 Tema 4.2 OnpegeneHue knacca KapbOHOBLIX KWUCMOT. 3NEKTPOHHOE 3
Kap6oHoBble CTpoeHune KapbOKCWMNbHOW rpynnbl W YrneBojOPOLHOI0
KUCOTbI pagukana. O6uwas ¢opmyna W TrOMONOrNYECKUA pag

npegenbHbIX OAHOOCHOBHbIX KapbOHOBbLIX KWCMOT. Bugbl
CTPYKTYPHO n3omepuun. Cuctematmyeckas HOMeHKMaTypa.
MonyyeHne 1 uanyeckne CBOKCTBA KapOOHOBLIX KWUCOT.
XuMunyeckme cBoiCcTBa KapboHOBbIX KUCMOT.  Peakuuu c
yyacTuem rmapokcmna KapbOoKCu/bHOM rpynnol
(B3aMmopfeiicTBMEe CO CNUpTamMu) - MONYYEHME CNOXHbIX
aupoBs. Peakuunmn 3ameLLeHns BoLOPOAa B YIrNeBOLAOPOLHOM
pagukane (ranoreHMpoBaHue) KapboHOBbIX KUCNOT.

3 Tema 4.3. Ponb  opraHu4yeckom Xumumy B peweHun  npobnem 3
NpeHTndukay 3HepreTuyeckoi 6e30MacHOCTW, B PasBUTUM  MeAWLMHBI,
ns CO3[aHUN HOBbIX MaTepuanoB, HOBbIX WCTOYHWKOB 3HEPIUM

opraHunyecknx (anbTepHaTUBHbIE  WCTOYHMKKM  3Heprum).  ONacHOCTb
BeLLeCTB, UX BO3JEeMCTBUS Ha XXUBble OpPraHn3Mbl OPraHUYeCKnX BELLECTB
3HayeHue n OTAeNbHbIX Knaccos (YrneBofopoAbl, CNUPThI, PeHOsbI)
npYMeHeHne B

6bITOBOIN ©

NPOn3BOACTBE

HHOM

LeaTenbHOCTH

yenoseka
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Tema 6.1
ITonstue o
pacTBopax

PacTBopenne kak QpU3NKO-XMMHUYECKHI mpouecc. PacTBOpHI.
CriocoObl  MIPUTOTOBJIEHHUST PAaCTBOPOB. PacTBOPUMOCTB.
MaccoBast mons  pacTBOpeHHOro  semiectBa.  CMbIch
MOKa3aTens MPenesbHO NONYCTHMOW KOHLEHTPALUUd U €ro
HCTIONIb30BAHHUE B OLIEHKE 3KOJIOTN4IeCKON 0€30ImacHOCTH.
IIpaBuna >KOJOrMYECKH LENIEeCOOOpPa3HOrO MOBENEHUsS B
OBITY W TPYOOBOH [EATENbHOCTH B LENAX COXPAHEHUS
CBOErO 3JI0pPOBbsl M OKPYXaOUIE NPUPONHONW Cpensbl,
ONACHOCTb  BO3JEWCTBUSI  HA  JKHUBbIE  OPraHU3MBI
ONPEACIEHHBIX BEIIECTB.

Bcero

12
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No

11

12

OK/TTK  Mogynb/Pa3gen/Tema PesynbTaTt 06yyeHuUs

4. KOHTPO/1b 1 OLLEHKA PE3Y/IbTATOB OCBOEHWS OBL,EOEPA3OBATE/NILHOM

JUCLUMUMNHBI

KOHTpPO/Mb M OueHKa pe3ynbTaToB O06y4YeHUs OCYLLecTBAAETCA nNpenojaBaTesieM B
npouecce NpoBeAeHNA NPaKTUYeCKNX 3aHATUI 1M nabopaTopHbIX paboT, TECTUPOBAHUSA, a TakKxe
BbIMO/IHEHNA  06yvYaloLWMMUCA  MHAMBUAYANIbHLIX  3aflaHUin,  MPOEKTOB,  WUCCNeLO0BaHUA.
Pe3ynbTaTbl 06y4YeHUs OnNpefensaloT, 4TO o0bydvalolmecs [O/MKHbI 3HATb, MNOHUMATb U
LEMOHCTPMPOBaTh NO 3aBepLUEHNN U3YYEHUS AUCLUNIINHBI.

[na popMmpoBaHns, KOHTPONS U OLEHKW Pe3y/nbTaToB OCBOEHUS YY4eO6HOW AMUCLUNIUHDI
MCNOJIb3yeTCA CMCTEMA OLEHOYHbIX MEPONPUATUIA, NpeacTaBasAtoLLas cO60/ KOMMIEKC YUYeOHbIX
MeponpuATUIA, COrNnacoBaHHbIX C pe3ynbTaTamu 00y4YeHUs WU CHOPMYIMPOBAHHLIX C YYETOM
®IroC COO (npegmeTHble pe3ynbTaTbl Mo gucuunnauue) n roc Crio.

Twnnbl OLEHOYHBIX

MEepPOnNpUATNIA
OCHOBHOe cofepXaHune
dopmynnposaTb
Pasgen 1. OcHoBbI pMynnp
6a30Bble MOHATUSA U
CTPOEHMS BeLlecTBa
3aKOHbI XUMUU
OK 01 CTpoeHune aTOMOB CocTaBnaTb xuMmnyeckne 1. TecT «CTpoeHMe aTOMOB
XUMUYECKNX 3/IEMEHTOB (POPMYJIbl COEJMHEHUA B XUMUYECKUX 3IEMEHTOB U
M NpMpoSa XMMUYECKOW COOTBETCTBUU CO npmMpoLa XMMUYECKOW CBA3N.
CBA3M CTEMNeHbK OKKCeHUA 2. 3afia4yn Ha cocTaB/fieHne

XUMUYECKNX 3NEMEHTOB,  XMMMUYECKUX (POPMY

NCX0AA U3 BANIEHTHOCTU U ABYXATOMHbIX COeLUHEHUN

3NeKTpooTpuLUaTeIbHOCTU (OKCMAO0B, CYNb(UA0B, TMAPULOB
nT.n).
3. 3afjlaHna Ha Ucnosib3oBaHue
XUMUYECKON CUMBONUKMN U
Ha3BaHWI COeLMHEHNI NO
HOMEHKNaType MeXayHapoLHOro
COt03a TEOPETMYECKON U
NPUKNAAHON XMMUN 1
TPUBMaANbHbLIX Ha3BaHU Ans
COCTaBNEHNA XMMUYECKNX
(hopMyn fBYXaTOMHbIX
coefiiHeHUI (OKCKUAOB,
CyNb(nA0B, TMAPULOB U T.M.) U
APYTUX HeopraHNn4eckmx
COeMHEHUIN OTAeNbHbIX KN1accoB

OK 01 MepnoAnYecKNin 3aKoH U XapakTepn3oBaTb 1 Tect «MeTannunyeckue /
OK 02 Tabnuua 4.U. XMMWYECKMNE 3/IEMEHTbI B HEMeTan/IMyecKme CBONCTBA,
MeHpeneeBa COOTBETCTBUU C UX 3NeKTPoOTPULATENLHOCTL U
MOJIOXEHNEM B CPOACTBO K 31EKTPOHY

NepnoLuYecKomn CMCTEME  XUMMUYECKMX 3/IEMEHTOB B
XWMWYECKUX 31EMEHTOB ~ COOTBETCTBMUE C UX 3NEKTPOHHbLIM
0.1, MeHpeneesa CTPOEHNEM W MONOXKEHUNEM B
nepuoAnYecKol cucteme
XUMMNYecknx anemeHtos A.U.
MeHpeneesay.
2. MNMpaKTnyeckune 3afaHuns Ha
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No

2.2

OK/TTIK  Mogynb/Pa3gen/Tema

Paszgen 2. Xumuyeckue

peakumn

O <. Tunbl XUMNYECKNX

o ©° peakLuii
ONeKTponmTnyeckas
Auccoumaumns n NOHHbIN
06MeH

PesynbTaTt 06y4eHuUs

XapakTepusoBaTb TUMbI
XMUMUYECKNX PeaKLunii

CocTaBnaTb peakuun
COEAVNHEHNSA, Pa3NoXKeHund,
00MeHa, 3aMeLLeHus,
OKWC/INTENbHO-
BOCCTAHOBUTE/IbHbIE
peakumu

CocTaBnaTb ypaBHeHuUs
XUMUYECKMX peakuun
MOHHOT0 06MeHa C
yyacTmem
HeopraHM4ecKnx BeLLecTs

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

YCTaHOB/IEHWNE CBA3U MeXAY
CTPOEHMEM aTOMOB XUMMUYECKUNX
3/1EMEHTOB M NEPUOANYECKNM
N3MEHEHWEM CBOIACTB
XUMUYECKNX 3IEMEHTOB N UX
COeflHeHNI B COOTBETCTBUN C
nonoXkeHmem Meprnoagnyeckor
cucteme.

3. MpaKTNKo-OpnNeHTUPOBaHHbIE
TeopeTUyeckne 3afaHus Ha
XapakTepum3aumio XUMnNYeCcKnx
anemeHTOB: «MeTannuyeckue /
HeMeTan/IMyeckne CBOMCTBA,
3N1eKTPOOTPULATENBHOCTb 1
CPOACTBO K 3NEKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM U MONOXKEHNEM B
nepnoamnyecKoli cucteme
XUMUYECKNX 3NIEMEHTOB

O.N. MeHpeneesa»

KoHTponbHas paboTta
«CTpoeHMe BeLllecTBa U
XUMWYECKME peaKLnm»

1. 3agayun Ha cocTaB/eHue
YpaBHEHWNI peakLnii:

- COefVHEeHUs, 3amelLLeHns,
pa3NoXeHus, 06MeHa;

- OKUCNIUTENbHO-
BOCCTAHOBUTENbHbIX peakuuii ¢
MCNonb3oBaHWeM mMeToaa
3NEKTPOHHOr0 6anaHca.

2. 3ajjaun Ha pacyeT Macchl
BellecTBa UM 06bEMa

rasoB Nno M3BECTHOMY KO/IMYeCTBY
BELLECTBA, MacCe MAn 00bEMY
OfHOr0 U3 y4yacTBYHOLWUX B
peakLun BeLecTB; pacyeThbl
macchbl (06bEMa, KonnyecTsa
BelllecTsa) NMPOAYKTOB peakuum,
eC/1 0JHO W3 BELLEeCTB MMeeT
npumMecu

1. 3apaHuns Ha cocTaB/eHuMe
MOJIEKYNIAPHBIX U MOHHbIX
peakumii € y4acTMeM KUCOT,
OCHOBaHWIi 1 conen,
YyCTaHOB/IEHNE N3MEHEHNUS
KWCNOTHOCTU cpefbl
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No

31

3.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01

MK 2.3.
MK 2.4.
MK 2.5.
MK 3.2.
MK 3.3.

OK 01
OK 02

MK 2.3.
MK 2.4.
MK 2.5.
MK 3.2.
MNK 3.3.

Pasgnen 3. CTpoeHune u
cBolicTBa
HEeopraHn4eckKmnx
BeLlecTB

Knaccugpukaums,
HOMeHK/atypa u
CTpOeHue
HeopraHnyeckmx
BeLLeCTB

P UN3NKO-XMUYecKune
CBOWCTBA
HeopraHnyeckKnx
BELLECTB

PesynbTaTt 06y4eHuUs

MNccnepoBaTb CTpOeHME U
CBOWCTBa
HeopraHn4eckmnx
BELLecTB

KnaccugpunymposaTb
HeopraHmyeckume
BeLlecTBa B COOTBETCTBUM
C UX CTPOEHMEM

YcTaHaBnmBaThb
3aBUCMMOCTb (PU3MKO-
XUMUYECKUX CBOWMCTB
HeopraHM4ecKnx BeLLecTB
OT CTPOEHMSA aTOMOB U
MONEKy/, a Takxe Tuna
KPUCTaNIn4yecKom
peLeTKu

Twnnbl OLEHOYHBIX
MeponpuATUi

2. NabopaTopHas paboTta "Tunb
XUMUYECKMX peakLmii”

KoHTponbHas paboTta
«CBoOIiCTBa HEOPraHNYeCcKnNXx
BELLEeCTB»

1 TecT «HOoMeHKnaTypa u
Ha3BaHWe HeopraHnyeckmx
BELLLeCTB UCXOAA U3 KX
XUMUYECKON hopmynbl Unn
CoCTaB/IeHNE XUMMNYECKOWA
(hopmMy/bl UCXOAA U3 Ha3BaHWUSA
BeLLeCTBa N0 MeXAYHapoAHO
NNn TPUBMANbHOW
HOMEHKNaType».

2. 3af,a4n Ha pacyeT MaccoBoOW
fonu (Maccbl) XMMUYECKOro
anemeHTa (CoegUHEHUS) B
MoneKkyne (cmecu).

3. MpakTnyeckune 3agaHns no
Knaccuukaluu, HOMeHKnaType
XMMUYECKUM (hopmMynam
HeopraHM4yecKunx BeLLEeCTB
pa3/InyHbIX K1accos.

4. MpaKTuyeckne 3afaHuna Ha
onpegeneHne XMMmU4eckom
aKTUBHOCTW BELLeCTB B
3aBUCUMOCTW BUJA XMMUYECKOMN
CBSA3W U TUMa KPUCTaNIMYeCcKoM
peLleTKm

1. Tect «OCOOEHHOCTH
XUMUYECKNX CBOWCTB OKCU/OB,

n

KNCNOT, OCHOBaHWUM, aMmhOTePHbIX

rMAPOKCU0B U CONet»
2. 3aflaHnA Ha cocTaB/ieHue

YPaBHEHUIN XUMUYECKNX peaKLnii
C y4yacTviem NpPOCTbIX U CNOXHbIX

HeopraHn4ecKnX BeLLecTB:
OKCWJ0B MeTasNoB, HemMeTa 0B
aM(oTepPHbIX 31EMEHTOB;
HeopraHn4yecKnx Kucnor,
OCHOBaHMUI N aM()OTEPHbIX
rMAPOKCUA0B, HEOPraHNYeCcKnX
CONeR, XxapaKTepn3yrLWwmx nx

"

CBOWCTBA U CNOCO6bLI MONTyYeHUS

3. MpaKTUKO-OpUEHTMUPOBaHHbIE
TeopeTUYecKMe 3afjaHuns Ha
CBOWCTBA U NONyYeHne
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10

3.3

4.1

4.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01 NpeHTngurkaumns

OK 02 HEeOopraHMYyecknx

OK 04 BELLeCTB
Pasgnen 4. CTpoeHune v
cBolicTBa
OpraHnyecKnx
BeLlecTB

OK 01 Knaccugpukauyuns,

MK 2.3. cTpoeHune n

MK 2.4. HomeHKnaTypa

MK 2.5, opraHnyecknx BeLLecTs

MK 3.2.

MK 3.3.

OK 01 CBolicTBa OpraHnyecKmx

OK 02 coeanHEHNI

OK 04

MK 2.3.

MK 2.4.

MK 2.5.

MK 3.2.

MK 3.3.

PesynbTaTt 06y4eHuUs

Wccneposath
KauyeCTBEHHble peakLuun
HeopraHM4YecKnx BeLLecTB

WccnepoBaTb CTPOEHUE U
CBOWCTBA OpraHM4YecKunx
BeLLeCTB

Knaccupuumposatb
OpraHun4yeckune BeLLecTBa B
COOTBETCTBUU C UX
CTPOEHMEM

YcTaHaBmBaThb
3aBUCMMOCTb (PU3NKO-
XUMUYECKUX CBOWMCTB
OpraHMYyecKunx BewecTs OT
CTPOEHUA MOJIEKYN

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

HeopraHMYecKmx BeLLecTB

1 MNpaKTNKO-OPUEHTUPOBAHHbIE
3aflaHnsa No CoCTaB/IeHUIO
XUMUYECKNX peakumnil ¢ yyacTuem
HeopraHM4ecKmnx BeLLecTB,
NCMNONb3yeMbIX 418 UX
naeHTUUKaLmn,
2.labopaTopHas paboTa:
“NpeHTnduKaLma
HeopraHn4yeckux BeLlecTs”

KoHTponbHasa paboTta
«CTpoOeHne 1 CBONCTBA
OpraHM4ecKux BeLLLECTB»

1. 3apgaHuns Ha cocTaB/ieHuMe
Ha3BaHWN OpraHN4ecKmx
COeAMHEHWI MO TPUBUASIBHOW UK
MeXAyHapoAHOW
cucTemMaTU4eCcKo HOMEeHKNaType.
2. 3afjaHnd Ha cocTaB/ieHune
MOJIHbIX N COKPALLeHHbIX
CTPYKTYPHbIX (hopmyn
OpraHMYecKux BeLLecTB
OTZAe/IbHbIX KNaccos.

3. 3agaum Ha onpegeneHune
npocTeliwen Gopmynbl
OpraHn4ecKor Monekysbl, UCXOAS
13 3neMeHTHOro cocTasa (B %)

1. 3apaHuns Ha cocTaB/eHuMe
YPaBHEHUIN XUMUYECKNX peaKLnii
C y4aCTMEM OpPraHUYecKmnx
BeLLeCTB Ha OCHOBaHUMN UX
cocTaBa W CTPOEHUA.

2. 3aflaHnA Ha cocTaB/ieHne
YPaBHEHUIN XUMUYECKNX peakLmnii,
NNMOCTPUPYIOLLNX XUMUYECKME
CBOICTBA C y4€TOM MeXaHU3MOB
NPOTEKaHUA JaHHbIX peakunin un
reHeTUYecKom CBS3N
OpraHMYecKuX BeLecTB pasHbIX
K/1accos.

3. PacueTHble 3agayn no
ypaBHEHUAM peakuuii ¢ yyactrem
OpraHMYecKnx BeLLEeCTB.

4. JlabopaTopHas paboTa
“IpeBpalleHna opraHnyecKmx
BELLECTB MNpu HarpesaHun"
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4.3

6.1

6.2

OK/TTIK  Mogynb/Pa3gen/Tema

OK 01 NaeHTUdrKayma

OK 02 OpraHM4Yeckmx BeLLecTs,
OK 04 NX 3HaAYEHME U

MK 2.3. npumeHeHune B 6bITOBON
MK 2.4. ¥ Npou3BOACTBEHHOM
MK 25. [peAtenbHOCTM YefnoBeka
MK 3.2.

MK 3.3.

Pasgen 5.

KuHeTuyeckue v

TepMognHamMunyeckme

3aKOHOMEpPHOCTN

npoTeKaHus

XUMUYECKUX peaKLumnii
oK 01 CKOpOCTb XMMMNYECKUX
OK 02 peakuunii. Xumunyeckoe
MK 2.3. paBHOBecue
MK 2.4.

MK 2.5.
MK 3.2.
MK 3.3.

Pasgen 6. PactBopbl
oK 01 MoHATME O pacTBOpax
OK 02
MK 2.3.

MK 2.4.

MK 2.5.

MK 3.2.

MK 3.3.

OK 01 WccnepoBaHue CBOMCTB
OK 04 pacTeBopoB
MK 2.3.

MK 2.4.

MK 2.5.

MK 3.2.

MK 3.3.

PesynbTaTt 06y4eHuUs

Wccneposathb
KayeCTBEHHbIE peakuumn
OpraHnyeckux
COeiMHEHNI OTLENbHbIX
KNnaccos

XapakTepunsoBaTb
B/INAHME pPa3/INYHbIX
(haKTOpOB Ha

paBHOBECKE N CKOPOCTb

XMUMUYECKNX PeaKLunii

XapakTtepn3osartb
B/INSIHWNE KOHLEHTpayumu

pearupyoLmx BeLecTB
TemnepaTypbl Ha CKOPOCTb

XUMUYECKUX peakLunil
XapakTtepun3osartb
BNVAHNE U3MEHEHWS
KOHLleHTpaLuuy BeLecTs,
peakuumn cpesbl 1
TemnepaTypbl Ha
CMeLLeHMe XMMNYECKOro
paBHOBECUSA

MccnepoBaTb UCTUHHbBIE
pacTBopbl C 3ajaHHbIMU

XapaKTepucTtmkamu

Pa3nnyaTtb MCTUHHbIE
pacTBopbl

WcenepoBath (hn3nko-
XUMUYECKNE CBOWMCTBA
MCTUHHbIX PacTBOPOB

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

1.MpaKTNKO-OpNEHTUPOBAHHbIE
3a4aHns No CoCTaB/IEHNIO
XUMUYECKMX peakLmnil ¢ yyacTuem
OpraHMYecKux BeLLeCTB, B T.4.
NCNoJb3yeMbIX ANA UX
NAEHTUUKALNN B ObITY 1
MPOMbILL/IEHHOCTH.

2. Nab6opaTopHas paboTa:
“NaeHTUDUKALNA OpraHnyecKnx
COeANHEHWNIA OTAeNbHbIX KnaccoB”

MpakKTUKOo-OpUeHTUPOBAHHbIE
TeopeTnyeckue 3afaHuns Ha
aHanu3 akTopos, BAUAIOLLMX Ha
N3MEHEeHNe CKOPOCTU XUMMNYECKOW
peakuumn. NMpakTnNKo-
OPWEHTUPOBAHHbIE 3alaHNA Ha
npumeHeHue npuHuuna fe-
LWaTense and HaxoxaeHus
HanpaB/ieHNsa CMeLLeHuns
paBHOBECUA XMMUYECKOW peakumu
N aHann3 PakTopoB, BANAOLLNX
Ha CMeLLeHne XMMMNYECKOro
paBHOBecuA

1. 3aga4n Ha NpuroToBneHue
pacTBOPOB.

2. NpakKTNKo-OpNEeHTUPOBaAHHbIE
pacyeTHble 33aHUA Ha
AVCNepCHble CUCTEMBI,
Mcnosb3yemble B ObITOBON U
NPOW3BOACTBEHHON AeATENbHOCTM
yesioBeka

NabopatopHasa paboTa
“IpurotosneHne pacTsopos”
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No

7

OK/TTIK  Mogynb/Pa3gen/Tema

PesynbTaTt 06y4eHuUs

Twnnbl OLEHOYHBIX
MepPOnpUATNIA

MpoheccrnoHaibHO-0pUEHTUPOBAHHOE CofepXKaHne (cofepaHue NPUKAALHOI0 MOAYA)

OK 01
OK 02
OK 04
OK 07

MK 2.3.
MK 2.4.
MK 2.5.
MK 3.2.

MNK 3.3.

Paspgen 7.

Xnmus B 6bITy ©
Npon3BOACTBEHHOM
LeATeNbHOCTHY
yesloBeKa

XumMusa B BbITY 1
NPOW3BOACTBEHHOM
[eATeNbHOCTU YenoBeka

OueHnBaTb NoOCAeACTBUA 3awimTa Kelica (C y4eTom

ObITOBO W
Npon3BOACTBEHHOM
NessTeNbHOCTM YenoBeka
C No3nLmni
3K0/10TN4YecKoi
6e3onacHoCTH

OueHnBaTb nocnencTemns
6bITOBOI 1
NPOM3BOACTBEHHOW
[eATEeNbHOCTMN YeNoBeKa ¢
No3nNLNIA 3KONOTNYECKOW
6e3onacHocTuU

OyayLiel npogeccMoHanbHOM
LeATe/IbHOCTN)

Kelic (c yueTom byayLiel
npoeccnoHanbHoM
LeATeNbHOCTH)

B0O3MOXHblE TEMbl KENCOB:

1 MoTtenneHne KnumMaTta u
BbICBOOOXEHVE ra30BbIX
rMapaToB CO [iHA OKeaHa.

2. bypyuwune matepuansl gnsa aeuma-
, MalWmnHO- 1 NPMBOPOCTPOEHNS.
3. HoBble maTtepuansl ans
CONHeYHbIX H6aTapeil.

4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX Npenaparos
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