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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOMPAMMbI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4yebHOro npeameTa B  CTPYKTYpe  OCHOBHOM
npogeccMoHaNbHON 06pa3oBaTe/IbHOM NPOrpaMmmb|

YuebHblin  npeaMeT  «XuUMUsS»  ABNAETCS  0053aTefIbHOM  YaCTbHO
006LLe06pa3oBaTelbHOr0 LWKMIa OCHOBHOM MpodieccroHanbHOM 06pa3oBaTe/lbHOM
nporpaMMbl - MpOrpammbl MOAFOTOBKWM CMELUMasIMCTOB CpefHero 3BeHa Mo
cneymanbHocTh 23.02.05 3kcnyarauus TpaHCMOPTHOrO 3/1eKTPO060PYA0BaHNA 1
aBTOMaTUKM (N0 BMAAM TPAHCMNOPTa, 3a UCK/KOYEHEM BOAHOTO).

1.2. Llenim 1 nnaHupyemble pe3ynbTaTbl 0CBOEHUA y4ebHOro npeameTta

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

CofepXXaHve nporpammbl y4ebHOro npegmMeTa «XMMKs» Harpae/eHO Ha
[OCTMXKEHMEe pe3y/bTaToB ero U3yvyeHnsi B COOTBETCTBUM C TpebosaHuamn ®roC
COO c yyeTom npodpeccroHanbHon HanpasneHHocTn @rOC CI10.

OCHOBHOW LENbKD  M3YyYeHUs Y4eOHOro npeamMeta «XUMUSA» SABMSETCA
(hopMMpoBaHMe Y CTYAEHTOB XMMWYECKOM COCTaBAIOLLEN eCTEeCTBEHHOHAY4HOM
KapTWHbl  MMUpPa KakKk OCHOBbl MPUHATUS  PELIEHUA B XKM3HEHHbLIX U
NPOWN3BOACTBEHHBIX CUTYaLMAX, OTBETCTBEHHOIO MOBEAEHNS B NPUPOLHON Cpese.



1.2.2 TnaHnpyemble pe3ynbTaTbl OCBOEHNSA y4eOHOro npeameTa
Oco60e 3HayeHMe YYebHbI NpeaMeT MMeeT Mpn hopMUPOBaHMM 1 Pa3BUTUN OBLLIMX N NPOJECCUOHAIbHBIX KOMMETEHLNIA,
a TaKXKe COOTBETCTBYIOLLMX UM pe3y/nibTaTaMm 06yyeHus cornacHo @rOC COO.

MnaHupyemMmble pe3ynbTaTbl 06yUYeHUS

KomneTteHunn (OK, MK)

OK 01. Bblbupatb crnocobb!
peLueHns 3agaq
npogeccrMoHanbHOW
[eAaTeNIbHOCTH
NPUMEHNTENBHO K
pas/INYHbIM KOHTEKCTaM

Obuwue
NP23 - roToBHOCTbL K TPyAY, OCO3HaHWE LeHHOCTU MacTepCTBa,
Tpyaontobue;
P24 - rOTOBHOCTb K aKTUBHOM [eSATeNbHOCTM TEXHOMIOMMYECKOA
N COUMaNbHON HanpaBneHHOCTW, CMOCOBHOCTb WMHULMMPOBATD,
nnaHMpoBatb M CaMOCTOATE/IbHO  BbIMOMHATL  TaKyto
[leATeNbHOCTb;
NP25 - wuHTepec K pa3nnyHbIM cepaM NPO(ECCUOHaIbHOM
LeaTenbHOCTY,
MP1 - camocToaTenbHO (hopMynMpoBaTb WM aKTyalmsnpoBaTtb
npo6sieMy, pacCMaTpuBaTb €e BCECTOPOHHE;
MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA NPU3HAK WM OCHOBAHMS
L9 CpaBHeHMs, Knaccugukaumm n 0606LeHNs;
MP3 - onpegensats Lenu feaTeNnbHOCTW, 3a4aBaTb MapameTpbl 1
KpUTEPUU X SOCTUNKEHUS;
MP4 - BbiFBNATbL  3aKOHOMEPHOCTU U
paccMaTpuBaeMbIX ABNEHUAX;
MP5 - BHOCUTb KOPPEKTMBbI
COOTBETCTBME  pPe3y/bTaToB
nocneacTBUiA AeATENbHOCTH;
MP6 - pa3BuBaTb KpeaTUBHOE MbILLUNEHWE TMPU  PeLLeHum
XKM3HEHHbIX NPob/em
MP7 - BnageTb HaBblkaMKn Yy4ebHO-MUCCNefoBaTeNlbCKON

npoTUBOpeuMs B

B [EATENbHOCTb, OLEHMBATh
LUensMm,  OLEHMBaTb  PUCKM
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OucunnnanHapHble

MP6 1 - cdopmupoBaTb MpeAcTaB/eHUsA: O
XUMUYECKON  COCTaBMAOLLEA eCTECTBEHHOHAYYHOW
KapTWHbI MUpa, PoOAM XUMUW B MO3HAHWW SABNEHMWI
npupofpbl, B hOPMUPOBAHUWN MbILLNEHNS U KYNbTYpbl
NNYHOCTK, ee  (DYHKUMOHANbHOW  rpPaMOTHOCTMH,
HeOOXOAMMON ANA PeLleHns MPaKTUYeCKMUX 3adad W
3KONOrMYeckn 060CHOBAHHOIO OTHOLLEHWS K CBOEMY
3[,0POBbLIO M NPUPOLHON cpefe;

MP6 2 - BnageTb CUCTEMON XMMUYECKMX 3HAHWNA,
KOTOpas BK/IHOYAeT: OCHOBOMOMAratolimMe MOHATUSA
(XMMMYECKNIA 2NEMEHT, aTOM, 3/1IEKTPOHHasA 060/104Ka
aToma, S-, p-, d-3NeKTPOHHbIE OpOUTaNN aTOMOB, WOH,
MOJIEKYNa, BaIEHTHOCTb, 3/1eKTPOOTPULLATENIBHOCTD,
CTENEHb OKUCMEHUS, XWMUYecKas CBSA3b, MOJlb,
MONSIpHass Macca, MONSPHbIA 00bLEM, YIrEPOAHbIi
CKener, (hYHKUMOHa/lbHast  rpynna, paguKan,
N30Mepus, N30Mepbl, FOMOJIONMYECKNIA psif, TOMOSIOrH,
YrNeBOAOPOAbl,  KWACMOPOA4- W a30Tcofepxkalime
COefIMHEHUs, OMOMOTNYECKM aKTUBHbIE  BeLlecTBa
(yrnesofpbl, upbl, 0efnku), MOHOMEpP, NOANMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMONEKYNSIPHbIE
COEAVMHEHNS,  KPUCTa//IMYecKas  pelleTka,  Tunbl



MPOEKTHOW [esATeNbHOCTH, HaBblkaMy paspeLleHns npobnem;
MP12 - BbIBAATb  NPUYUHHO-CNEACTBEHHbIE  CBA3N U
aKTyann3mpoBaTb 3ajady, BbIABUraTb TUMOTE3Yy €ee peLleHus,
Haxo4UTb aprymeHTbl 418 A0Ka3aTe/lbCTBa CBOMX YTBEPXKAEHWA,
3a/1aBaTb NapaMeTpbl U KPUTEPUN pPeLLIEHNS;

MP13 - aHanM3npoBaTb MOSyYeHHble B XOAe PeLLeHus 3afadu
pesynbTartbl, KPWUTUYECKM OLEHMBaTb WX [OCTOBEPHOCTb,
NPOrHo3npoBaTb N3MEHEHNE B HOBbIX YC/OBUAX;

MP17 - ymeTb MEepeHOCUTb 3HaHWA B TMO3HAaBaTE/IbHYH U
MPaKTUYECKYH 061aCTU XXU3HEAeATe/IbHOCTH,

MP18 - yMeTb MHTErpupoBaTtbh 3HaHWA U3 pasHbIX MpeLMETHbIX
obnacrei;

MP19 - BbigBMraTb HOBble MAeW, npegnaraTb OPUTMHaNbHbIE
NMoAXoA4bl U peLLeHuns;

MP20 - cTtaBuUTb npob6niembl U
a/IbTEPHATUBHbIE PeLLeHNs;

3afaun,  JonyckatoLye

XUMUYECKNX peakuuii (oKMcAUTENbHO-
BOCCTAHOBWTE/bHbIE, 9K30- W  3HAOTEPMUYECKME,
peakLUuM MOHHOrO 06MeHa), pacTBOp, 3NMEKTPOMMUTI,
HE3NEeKTPONMUTBI, ANEKTPONUTMYECKAs AnccoLMaLms,
OKWUCNWTENb, BOCCTAHOBWTENb, CKOPOCTb XUMMUYECKO
peakLmn, XMMUYeCKoe PaBHOBECUE), TEOPUM U 3aKOHbI

(Teopuss  XMMWYECKOro  CTPOEHUS  OpraHMyeckmx
BELLECTB A.M. byTneposa, Teopus
ANEKTPONUTUYECKOW Auccoumaumm, nepuoguyYecKnii

3aKoH .M. MeHpeneeBa, 3aKOH COXpaHeHWs Macchbl),
3aKOHOMEPHOCTU,  CUMBOJSIMYECKUIA  A3bIK  XUMUW,
(hakTONOrMYeckne CBeLEHUS O CBOMCTBax, COCTaBe,
nosnyyeHnn 7 6e3onacHoM 1NCNobL30BaHNN
BaKHENLLUMX  HEOpraHM4yecKMX U OpraHMyeckmx
BELLECTB B ObITY M MPaKTUYECKON [eATeIbHOCTU
YenoBeKa,;

MP6 3 - ymMeTb BbISIB/IATb XapaKTepHble MPU3HaKN W
B3aMMOCBSA3b  M3YYEHHbIX  MOHATUA,  MPUMEHSATb
COOTBETCTBYIOLLME MOHATUA MPU ONUCAHUWN CTPOEHUA
N CBOMCTB HEOPraHMYecKMX N OpraHUYecKmnx BELLECTB
M UX NpeBpaleHnii;  BbISBNATb  B3aMMOCBS3b
XUMUNYECKUX 3HaHWI c MNOHATUAMMN 7
NPeaCTaBNEHUAMU  OPYTUX  eCTeCTBEHHOHAYUHbIX
npeaMeToB;

MP6 4 - yMmeTb MCMNOMb30BaTb HaVMEHOBaHUS
XUMUYECKUX COEAMHEHUIA MEXAYHapOLHOro Ccor3a
TEOPETUYECKON N NPUKNAAHOA XUMUN U TPUBUASTbHbIE
Ha3BaHWNsA BaXKHEWLUMX BeLLeCTB (3TWMEH, aueTWeH,
rNLEepUH, deHon, gopmManbaerns, YKCycHas KuUcnoTa,



FMIWUMH, YrapHblid ras, Yriekuc/blid ras, ammuak,
ralleHas WU3BeCTb, HeralleHas M3BecTb, NUTbeBas CoAa
N Opyrux), COCTaBnATb (POPMY/Ibl HEOPTraHNYEeCKUX U
OpPraHMYyecKUX BELLECTB, YpPaBHEHUS XUMWYECKUX
peakunin, OOBACHATb WX CMbICN; MNOATBEPXKAATb
XapakTepHble  XMMWYeCKMe  CBOMCTBA  BELLECTB
COOTBETCTBYHOLLUMMU 3KCNEPUMEHTAMU W 3aNUCAMU
YPaBHEHUIN XUMUYECKUX peakLmnii;

MP6 5 - ymeTb YycCTaHaB/MBaTb MNPUHALIEXHOCTb
M3YYEHHbIX  HEOPraHWYyeCKMX M OpraHUYecKux
BELLECTB K OMpeAeneHHbIM Kfaccam M rpynnam
COefVHeHU,  XapakTepu3oBaTb WX  COCTaB U
Ba)KHeliLLne CBOWCTBA; OnpeAensiTb BUAbI XMMUYECKNX
cBAsell  (KOBalleHTHas, WMOHHas,  MeTaJl/IMyeckKas,
BOAOPOAHASA), TWUMbl  KPUCTA//IMYECKUX  PEeLLEeTOK
BELLIECTB; KNacCcMuLmMpoBaTb XMMUYECKME peaKLmu,
MP6 7 - ymMeTb NPOBOAWTL PacyeTbl MO XMMUYECKUM
(hopMyniaM 1 ypaBHEHUAM XUMWUYECKUX peakuuin C
1CnosnbL30BaHNeEM (PU3NYECKNX BEJINYH,
XapaKTepusyowmx BellecTBa C  KONMYECTBEHHOM
CTOPOHbI: Maccbl, 06beMa (HOpMasibHble YC/0BUA)
rasoB,  KONMYecTBa  BeleCTBa;,  WMCMONb30BaTb
CUCTEMHbIE  XMMUWYECKME 3HaAHWUA AN NPUHATUS
PELLEHW B KOHKPETHbIX >KWU3HEHHbIX CUTyauusx,
CBA3aHHbIX C BELLIECTBAMM U UX NMPUMEHEHMEM

MP6 8 - chopMMpPOBaHHOCTb YMEHUIA NIaHUPOBaTb U
BbINO/HATb XMMUYECKUIA 3KCNEPUMEHT (NpeBpaLLeHns
OpraHMyecKnX BeLLeCTB MpW HarpesaHuu, NoyyeHue
3TWNEHa W W3Y4YeHWe ero CBOWCTB, KayecTBEHHbIe



OK 02. Ncnonb3oBaTb
COBpeMeHHbIe CpeacTsa
rmomncka, aHaimsa u
NHTepnpeTaumm nHpopmalum
1 H(OPMaLMOHHbIe
TEXHONOTW AN BbINOHEHUA
3aa4 NpoeccMoHasbHOM
[eAaTeNIbHOCTH

P32 - cthopMMpOBaHHOCTb MUPOBO33PEHNS, COOTBETCTBYHOLLLErO
COBPEMEHHOMY YPOBHIO pPa3BUTUS HayKM W 0OLLECTBEHHOM

NPaKTUKK, OCHOBaHHOr0 Ha ananore KynbTyp,
CMOCOOCTBYHOLLErO 0CO3HaHMI0 CBOEro mecTa B
NOMNKYNbTYPHOM MUPE;

JIP33 - COBEepLUEHCTBOBAaHME $A3bIKOBOW W  UMUTATENbCKOM

KyNbTypbl KaK CpefACTBa B3avMOAEWCTBUS MeXAy MoAbMU ©
No3HaHWA MUpa;

NIP34 - 0CO3HaHME LEHHOCTM HAy4YHON [OeATeNbHOCTW,
FTOTOBHOCTb OCYLUECTB/IATb MPOEKTHYK W UCCNEef0BaTeNbCKYH
[eATeNbHOCTb NHAMBMAYANIHO W B FPYMne;

MP21 - BnafeTb HaBblkaMW MOMlyYEHUS WHGopMaLMn 13
NCTOYHMKOB pasHbIX TUMOB, CAaMOCTOATE/IbHO OCYLLECTBNATb
MouUCK,  aHanuM3,  cucTematusaumMlo U UHTepnpeTaumio

VHAOPMALIMK Pa3NINUHBIX BUAOB 1 (HOPM MPeACTaBNEHNS;
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peakunn Ha anbaernabl, Kpaxman, YKCYCHYH KUCNOTY;
JeHaTypauns 6enkoB  MpW  HarpeBaHWK, LIBETHblE
peakuMn 6enKkoB; MPOBOAUTb peakuum WNOHHOro
obmeHa, OnpeaenaTb Cpely BOAHbLIX PacTBOPOB,
KayeCTBEHHblE peakuMn Ha cynbgar-, kapboHaT- U
X/IOPUA-aHWOHbI, Ha KaTWMOH aMMOHMS;  peLuatb
3KCnepuMeHTasibHble 3a4aun no temam “"MeTtanbl” u
"HemeTansbl') B COOTBETCTBUN C NpPaBuIamMmn TEXHUKN
6e3onacHoOCTM Mpu obpalleHn C BellecTBaMn U
nabopaTopHbIM 060pyf0BaHMEM; NnpeAcTaBNATb
pe3ynbTaTbl XUMWYECKOro 3KCrnepumeHta B (opme
3anncu  ypaBHEHWA COOTBETCTBYHOLUMX pPeakuuin 1

(hopMynMpoBaTb  BbIBOAbl ~ Ha  OCHOBE  3TUX
pe3ynbTaTos,;

MP6 6 - BnageHWe OCHOBHbIMM METOJAaMN Hay4YHOro
MO3HaHMS  BELECTB U XUMUYECKUX  ABJIEHWIA
(HabnroseHue, n3mepeHme, 3KCMEPUMEHT,
MOAEe/IMPOBaHUe);

MP6 7 - CcHhOPMMPOBAHHOCTb YMEHWIA MPOBOANTb

pacyeTbl Mo XUMUYECKUM (hopMynaM U ypaBHEHUSIM
XUMUYECKMX peakUmin ¢ UCMoNb30BaHNEM (PU3NYECKNX
BE/INYVH, XapaKTepum3yoLmx BellecTBa C
KOMIMYECTBEHHOM CTOPOHb!: macchl, obbema
(HopMasibHble YCNOBKA) rasoB, KO/IMYECTBA BELLECTBA,;
MCNOMb30BaTb CUCTEMHbIE XUMUYECKME 3HaHWUA AN
NPUHATUS  PeLleHUA B KOHKPETHBIX YXM3HEHHbIX
CUTyauusx, CBS3aHHbIX C  BelecTBaMu UK UX
NPUMEHEHNEM,;

MP6 8 - chopMMpOBaHHOCTb YMEHWIA NIAHMPOBATb U



OK 04. 3hdpekTmBHO
B3aMMO/ENCTBOBATb U
paboTaTtb B KO/INEKTUBE U
KoMaHze

MP22 - co3gaBaTb TEKCTbl B pas3/IMyHbIX (popmarax ¢ y4eTom
HasHayeHVs WHQoOpMauMnM W LeNeBoW ayauTopuu, Bblbupas
ONTUMa/IbHYH0 POPMY MPeACTaBEHUS U BU3YyaU3aLnK;

MP23 - OueHMBaTb  [OCTOBEPHOCTb,  JIETMTUMHOCTb
MH(opMaLMK, ee COOTBETCTBME MpPaBOBbIM U  MOPa/IbHO-
3TNYECKMM HOpMaM;

MP24 - ucnonb3oBaTb  CpefacTBa  MHMOPMAUMOHHLIX U

KOMMYHMWKALMOHHbIX TEXHONOTUA B PELUEHUN KOTHUTUBHBIX,
KOMMYHMWKATVBHBIX 1 OpraHv3aLMoHHbIX 3aaa4 C coB/HoAeHNEM
Tpe6oBaHNI 3PrOHOMMKW, TEXHUKM 6GEe30MacHOCTU, TUTMMEHbI,

pecypcocoepexxeHns, MpaBOBbIX W 3TUYECKMX HOPM, HOPM
MH(OPMaLMOHHOM 6e30MacHOCTW;
MP25 - Bnagetb HaBblkamMW  pacro3HaBaHUA W 3aWUThI

MHopMAaLK, MHHOPMALMOHHOV 6e30MacHOCTY MMYHOCTY

J1P24 - roTOBHOCTb K aKTVBHOW AEATENIbHOCTU TEXHOMOMMYECKOM
N COUMaIbHOM HanpaB/IEHHOCTM, CMOCOBHOCTbL WHULMMPOBATD,

MNaHMpPOBaTb WM CaMOCTOSITE/IbHO  BbIMOMHATL  TaKyHo
NeAaTeNbHOCTb;
JIP26 - TrOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMIO W

caMo00pazoBaHNi0 Ha NPOTSHKEHNUMN BCEIN YKUZHMU;
MP7 - Bnagetb HaBblKamy Y4YeBHO-MUCCNeAoBaTeNbCKOW W
NPOEKTHOW AeATeNbHOCTMW, HaBblKaMU paspeLleHns npobrem;
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BbINOMHATb XUMUYECKUIA IKCIEPUMEHT (NpeBpaLLeHus
OpPraHNYecKMX BELLLECTB MPYU HarpeBaHUM, MosnyyeHue
3TUMEHA W W3y4YeHWe €ro CBOWCTB, KauyecTBEHHble
peakUymn Ha anbaernpl, KpaxMarn, YKCYCHYHO KUCMOTY;

AeHaTypauusi 6enkoB NPU  HarpeBaHWM, LIBETHbIE
peakumMn GenKoB; MPOBOAWTb PeakuUuMn  VMOHHOIO
0OMeHa, OnpefensTb Ccpefy BOAHbIX PacTBOPOB,

KayeCTBEHHble peakuun Ha cynbdar-, kapboHat- W
X/IOPUA-aHNOHbI, HA KaTWOH aMMOHMWS; peLlaTtb
3KCrnepuMeHTa/lbHble 3a4ayn no temam "MeTtanbl” ©
"HemeTtannbl") B COOTBETCTBUM C NpaBuIamMmmn TEXHUKN
6e30nacHOCTX Mpu ob6palleHn C BeLlecTBaMu U
nabopaTopHbIM 060pya0BaHNEM; npeacTaBnATb
pe3ynibTaTbl XMMUYECKOro 3KcrnepumeHTa B opme
3anncu  ypaBHEHWI COOTBETCTBYHOLMX peakuui u
(hopMmynMpoBaTb  BbIBOAbl  Ha  OCHOBE  3TUX
pe3ynbLTaTos,;

MP6 9 - chopMMPOBAHHOCTb YMEHUS aHaIM3MpoBaTb
XUMUYECKYIO MH(OpMaLMIO, NonyyYaeMyto U3 pasHbiX
MCTOYHUKOB (CPefCTB MacCcoBOM MH(oOpMaumm, CeTb
VHTepHeT n gpyrue);

MP6 8 - chopMMPOBAHHOCTb YMEHMWIN MNaHMPOBaTh U
BbINO/HATb XUMUYECKMIA 3KCNepuMeHT (NpeBpaLleHns
OpraHMyeckmnx BELLECTB MpW HarpesaHWW, NOy4YeHune
3TWNEHa W W3Y4YeHWe ero CBOWCTB, KayeCTBEHHbIe
peakummn Ha anbfernibl, Kpaxman, YKCYCHYH KUCNOTY,

JeHaTypauus 6efKOB MpU  HarpeBaHWM, LBETHbIE
peakuum GeNnKoB; MPOBOAWTb  Peakuunm  MOHHOFO
obMeHa, OnpefensTb Cpefy BOAHbIX PacTBOPOB,



OK Q7. CopelicTBoBaThb
COXPaHEHNIO OKpYXKatoLLeid
Ccpeabl, pecypcocbepexxeHunio,
NPUMEHATbL 3HaHWSA 06
M3MEHEHNN KMMaTa,
NPUHLMMNbI 6EPEXTNBOrO
Npou3BOACTBA, 3PPEeKTUBHO
[lencTeoBaTth B
Ype3BbIYaNHbIX CUTyaLMAX

MP31 - NoHMMaTb ¥ UCMO/b30BaTb NPeVMYLLEeCTBA KOMaHAHOM W
NHANBUAYaNbHOW pPaboThl;
MP32 - BblbMpaTb TEMAaTUKY U METOAbI COBMECTHbIX AEACTBUIA C
YYETOM OOLIMX WMHTEPecoB, M BO3MOXHOCTEM KaXAOro 4neHa
KOJINEKTUBa,
MP33 - npuHMMaTb UEeNn  COBMECTHOM  AeATeNlbHOCTHU,
OpraHn3oBbIBaTb M KOOPAMHMPOBATb — [JeNCTBMS MO ee
[OOCTVXKEHUIO: COCTaB/IATb MNaH AeNCTBUI, pacrnpefensiTb ponu C
YY4ETOM  MHEeHWA  YYaCTHMKOB  06CYyXAaTb  pesy/nbTaTbl
COBMECTHOW paboThl;
MP37 - ocyLLecTBNATbL NO3UTMBHOE CTpaTermyeckoe rnosegeHme
B pa3MuHbIX  CUTyauusax, MNposABNAATL  TBOPYECTBO MU
BOOOpaXKeHVe, OblTb NHULMATUBHBIM
MP55 - NpuHUMaTb MOTWBbLI U apryMeHTbl APYruX Nofen npu
aHan3e pesynbTaToB AeATeNbHOCTY;
MP56 - npu3HaBaTb CBOe MNpaBO W MpaBO [APYrux nwofen Ha
OLUMOKM
NP27 - chopMUPOBAHHOCTb  3KOMIOTUYECKON  KY/bTYpbl,
NMOHMUMaHWMe BNNAHWUA COLMaIbHO-3KOHOMMNYECKUX MPOLLECCOB Ha
COCTOSHME MNPUPOAHOA W CcOouManbHOW Ccpefbl, OCO3HaHWe
rnobasibHOro Xapakrepa 3K0M0rMYecKnx npooéem;
JIP28 - nnaHMpoBaHMEe W  OCYLLECTBNEHME AEACTBMIA B
OKpY>KaloLLlell cpefe Ha OCHOBE 3HaHUSI LUenei yCTonumBoro
pa3BUTUA YeN0BEYEeCTBa;
JIP29 - aKTMBHOE HenpuaTME [AENCTBMIA, MPUHOCALLMX BPefq
OKpY>KatoLLIEN cpefeg;
P30 -  ymeHMe  nNpOrHo3MpoBaTb  HEGMAronpuUATHbIE
9KOMOrnYyeckne MoCNeACTBMA  NpPeAnpUHMMAEMbIX  LeACTBUNA,
npesoTBpaLLaTh ux;
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KayeCTBEHHble peakuMn Ha cynbar-, KapboHaT- K
X/IOPUA-aHWOHBbI, Ha KaTWOH aMMOHWS;  peLuaTb
3KCnepuMeHTa/lbHble 3aayn no Temam “"MeTannbl™ U
"HemeTan/bl") B COOTBETCTBMM C NpPaBUIaMn TEXHNKN
6e3onacHoOCTM npy obpalleHun C BellecTBamu U
NabopaTopHbIM 060pyl0BaHVEM; npesacTaBNATb
pe3ynbTaTbl XMMWUYECKOro 3KCrepuvmMeHTa B dopme
3anncn  ypaBHEHWUI A COOTBETCTBYIOLMX pPeakunini 1

(hopMynMpoBaTb  BbIBOAbl Ha  OCHOBE  3TUX
pe3sy/bTaTos;

MP6 1 - coopmupoBaTb  MNPeAcTaBNeHus: O
XUMUYECKON  COCTaBNSAIOLLEA eCTEeCTBEHHOHAYUHOM

KapTUHbI MUpa, PON XUMUW B MO3HAHWUWN SBNEHWIA
NpuvpoAbl, B (HOPMMUPOBAHWUN MbILLSIEHUS U KY/bTYpbl
NNYHOCTM, ee  (DYHKUMOHANIbHOW  rpaMOTHOCTH,
HEeOOXOAMMOW [NA peLleHns NpPakTUYeCKUX 3afady u
9KO/I0rMYeckN 060CHOBAHHOIO OTHOLLEHWS K CBOEMY
30,0pOBbIO 1 NPUPOAHOIA Cpefe;

MP6 10 - cthopMMPOBAHHOCTb YMEHWIA COb6NOAATHL
npaBufia 3KONOMMYECKN LieNecoo0bpasHOro noBeaeHus
B ObITy W TpyAOBON [eATENIbHOCTM B Lenax
COXpaHeHWs CBOEro 340pPOBbS U  OKpY>KatoLLein



MK 4.2. MNnaHnpoBsaTsb K
OpraHun3oBbIBaTh
MeponpuATna no
COGMIOAEHNIO HOPM

6e30nacHbIX yCoBUiA Tpypa.

NIP31 - paclumpeHne onbiTa AeATeNbHOCTU  3KOOMMYECKOMN
Hanpas/IeHHOCTW,

MP5 - BHOCUTb KOPPEKTUBbI
COOTBETCTBME  pe3y/bTaToB
NOCNeLCTBUIN LeATeIbHOCTY,
MP7 - Bnagetb HaBblKamMy Y4ebHO-UCCNeA0BaTENIbCKON U
MPOEKTHOW AeATENIbHOCTU, HaBblKaMU pa3peLLeHns Npobnem;
MP48 - ymeTb OLEHMBaTbL PUCKN N CBOEBPEMEHHO MPUHMMATb
peLleHns No UX CHUXEHUIO

NIP28 - nnaHWpoBaHWe W OCYLUECTBMEHWE [eACTBUA B
OKpY>XXaloLLein cpede Ha OCHOBE 3HaHUA Lefeit yCTOM4MBOro
pa3BUTUSA YeN0BEYEeCTBa,;

NIP29 - aKTMBHOE HenpusTve [LEeNCTBUA, NPUHOCALLMX Bpes,
OKpY>KatoLLen cpege;

JIPBO - yMmeHMe  MpPOrHO3MpoBaTb  HebGNaronpusTHbIE
3KOMOrnyeckme MocneAcTsus MpeanpuHUMaeMblX  AenCTBUNA,
npeaoTBpaLLaTh nx;

NIP31 - pacluvpeHve onbiTa AeATeNIbHOCTU  3KOM0MMYECKOM
HarnpaBNeHHOCTH;

MP1 - camocToATe/IbHO (OPMY/IMPOBATL M aKTyaIM3npoBaThb
npo6nemy, paccmaTpumBaTb e BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTMBHOE MbILL/IEHWE TMPU  PELUEHUN
YXN3HEHHbIX NPo6/iem;

MP16 - ocywecTBnaTb Le/neHanpaB/ieHHbIA NOUCK MnepeHoca
CPefCTB M Croco60B AeNCTBUS B NPOMECCUOHANBHYIO CPesy;
MP17 - yMeTb MNEpPeHOCUTb 3HAHUA B MO3HAaBATE/IbHYHD W
NPaKTUYECKY0 061aCTW XXMU3HEAEATENIbHOCTY;

MP48 - ymeTb OLEHMBATb PUCKN M CBOEBPEMEHHO MPUHUMATb
PELUEHNSA MO UX CHUXEHUIO

B [JESTeNbHOCTb, OLEHMBATb
LUeNnsM,  OLEHWBAaTb  PUCKM

n

NPUPOaHOIA cpenpl; YUMTbIBATb 0MnacHoCTb
BO3JENCTBMS HA XKMBble OPraHW3Mbl OMpeeneHHbIX
BELLLECTB, MOHUMasi CMbICNT MOKas3aTens npeaebHol
[0MYCTUMOI KOHLIEHTpaLuK;

MP6 1 - coopmupoBaTb MNPeACTaB/eHUs: O
XMUMWUYECKON  COCTaBMSIOLLEN eCTECTBEHHOHAYUHOM
KapTVHbl MMpa, PO/IN XMMWUW B MO3HAHWUW SIBNEHWIA
npupoabl, B (POPMUPOBAHUM MbILLNEHUS U KYNbTYpbl
NNYHOCTK, ee  (hYHKUMOHANbHOM  FPaMOTHOCTH,
He06X0AMMON AN PeLUeHNs MPaKTUYeCKUX 3adad u
3KONOrMYeckn 060CHOBAHHOIrO OTHOLLIEHMSI K CBOEMY
3[10POBbLIO 1 NPUPOAHOI Cpeag;

MP6 10 - cthopMMPOBAHHOCTL YMeHMWiA cob6/oaaTh
npaBuia 3KOMOMMYECKM LenecoobpasHoro noBeAeHus

B ObITy U TPyAOBOW [AesTeNbHOCTM B LENsiX
COXpaHeHWsi CBOEro 3[0POBbS 1 OKPYXKaroLLelt
NPUPOAHOIA cpefpl; YUnTbIBaTb OMacHoCTb

BO3[E/CTBMA Ha XXMBble OpPraHn3Mbl OMpPeAeneHHbIX
BELLECTB, MOHMMas CMbICN MOKasaTens npeaesbHoM
A0NYCTMOI KOHLIEHTpauuu;



2. CTPYKTYPA N COOEP>XAHUWE YUEBHOI O NMPEOMETA

2.1. O6beM yyebHOro npeameTa v BuAbl y4ebHo paboThbl

Bug yuyebHon paboThbl O6bem B Hacax
O6bem 06pa3oBaTe/qibHOM NporpaMmbl y4ebHOro npegmeTa 82
Ob6AsaTenbHas ayguTopHas Harpyska: 82
TEOpPEeTUYECKME 3aHATUSA, 54
B T.4. B (DOpMe NPaKTUYECKOW NOATrOTOBKM 2
NpaKTUYecKue 3aHaATus, 22
B T.4. B (DOPME NPaKTUYECKON NOArOTOBKU 4
nabopaTopHbIe 3aHATUS, 6

B T.4. B (hOPMe NPaKTUYeCKOi NoaroToBKu
CamocToAaTeNnbHas pa60Ta,
B T.U. B (DOPMeE NPaKTUYECKO NoaroToBKU

MHaMBUAYanbHbIN NPOEKT —

MpomexyTouyHas atTecTaumsa:
-OndhepeHLMPOBaHHbI 3a4eT 2
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2.2. TemaTM4YeCKUI NMaH 1 cofep)kaHne y4ebHOro npeameTa

HanmeHoBaHUe
pas3fenoB U TeM

1

Copgep>xaHue yue6Horo matepuana n gopmel
opraHusauun gesaTeNlbHOCTU obyydalo L mnxcs

Pasgen 1. OCHOBbI CTPOEHUA BeLlecTBa

Tema 1.1.
CTpoeHme dTOMOB
XUMUNYECKNX
3/IEMEHTOB U
npupoaa
XUMUWYECKOW CBA3N

Tema 1.2.
Meprognyeckuii
3aKOH 1 Tabnuua

O.W. MeHfeneesa

TeopeTnueckoe 3aHaTMe. CTPOEHME aToOMa

CoBpeMeHHast MoAeNb CTPOeHUs aToma. CUMBOMMYECKUI
A3bIK  XUMUW.  XUMWYECKUWA  3NEMEHT.  DNEKTPOHHaS
KOHurypaums artoma. Knaccugmkaumsa  XUMUYECKUX
3/IEMEHTOB (S-, p-, d-3/1EMeHTbI). BaneHTHble 3/1EKTPOHbI.
BaneHTHOCTb.

TeopeTnueckoe 3aHAaTue. CTPOEHME BelLleCTBa.
ONeKTPOHHaA npupoja XUMUYECKOW CBA3N.
ANeKTpoOTPULATENBHOCTL.  BUAbl  XMMWUYECKOW  CBA3M
(KoBanieHTHas, MOHHasA, MeTa//iMyeckas, BOAOpOAHAasA) U
cnoco6bl ee 06pa3oBaHms

MpakTudyeckoe 3aHaTue Nel. PelleHWe 3afaHMin Ha
XapakTepuCTUKy  XUMWYECKUX  3/IEMEHTOB M0  UX
nonoxxeHuto B NCX3 A.. MeHaeneesa

Pasgen 2. XnMmnyeckne peakuymmn

Tema 2.1. Tvnbl
XUMUYECKNX
peakuui

TeopeTunyeckoe 3aHaTue. XMMUYECKNE peakLnn

Knaccuukaums 1 TUnbl XUMUYECKUX PeakLnii ¢ yYacTem
HeopraHn4yecknx  BeELUECTB. CocraBsneHue ypaBHeHI/II7I
peakLUuii CoeNHEHNs, Pa3NIOXKEHMS, 3aMeLLieHUs!, 06MeHa, B
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Ob6bem
B yacax

B Tom uucne Koabl 06 MX KOMOETEHUWIA 1

npakTu- JIMYHOCTHbIX, MeTanpegMeTHbIX,
yeckas npegMeTHbIX pe3ynbTaToB,
nogroToeBka hOopMMPOBAHNIO KOTOPbIX

Cnoco6CTBYET 3/IEMEHT NMPOrpaMmMbl

3 4 5

OK 01;
NP 23; NP 25;
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; NP6 5

oK 01;
NP 23; P 25;
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; NP6 5

OK 01; OK 02;

NP 23; NP 24; 1P 34;
MP 1, MP 2; MP3; MP4;
MP 12; MP 17
MP6 1; NP6 2; NP6 3; NP6 5

oK 01;
NP 23; NP 25;
MP 2; MP 5; MP 7; MP 17,
NP6 1; NP6 2; NP6 3; NP6 4; NP6 5;



Tema 2.2.

as guccoumaums m
VOHHbIA 0O6MeH

T.4. peaKLl,I/II7I ropeHns, OKMCNeEHNA-BOCCTaHOB/IEHUA.

TeopeTuyeckoe 3aHATHUE. OKucnnTenbHo-

BOCCTaHOBWTE/bHbIE PeaKLN.

YpaBHeHuA

OKUCNEHNA-BOCCTAHOB/1IEHNA.

CreneHb

okucneHus. OkucnuTeNb WU BoccTaHoBUTENb. COCTaB/eHMe

M ypaBHMBaHWE

BOCCTaHOBUTEJIbHbIE peakunn B
NPon3BOACTBEHHbLIX Mpoueccax W XKU3HEAEATE/NIbHOCTU

OpraH13moB

MpakTuueckoe 3aHaTue Ne2. PelleHue
ynpa>KHeH|/||‘/'| Ha OCHOBHbIE 3aKOHbI X UM

OKWC/IMTENbHO-BOCCTAHOBUTE TbHbBIX
peakuuii METOAOM 3M1eKTPOHHOr0 GanaHca. OKUCANTENbHO-

npupoae,

3ajay  u

TeopeTnueckoe 3aHATUe. TEOPUS 3NEKTPOUTUYECKOWA
ANeKTPONUTUYECK  AMccoumalmu.
OHbI. 3ﬂ9KTp0fII/ITbI, HE3TIEKTPOJINTDI. PeaKLI,I/II/I MOHHOIO
obmeHa. CocTaBfeHMe peakuuii MOHHOIO 06MeHa MyTeM

COCTaB/ieHMA WNX TMOJAHbIX W COKpaWeHHbIX WOHHbIX

ypaBHeHWi. KNCNOTHO-0CHOBHbIE peakLyu.
MpakTuueckoe 3aHaTue Ne3. COCTaB/ieHVE YpaBHEHWI
peakuunini 06MeHa B BOAHBIX pacTBOpax 3/1eKTPOSIMTOB.

Paspgen 3. CTpOEHVIe N CBOMNCTBA HEOPraHMYeCKNX BELWECTB

Tema 3.1.
Knaccugmkaums,
HOMeHK/atypa u

CTpOeHwue

TeopeTnyeckoe 3aHsaTue. HeOpraHMYecKme BeLLECTBa.
HeopraHudeckoid  xummn.  Knaccudmkaus
HeopraHMYecKux BeLlecTB. MpoCTble 1 CNIOXHbIE BELLECTBa.

Mpeamer

OCHOBHbIe

Knaccbl CNOXHbIX BELLECTB

(okcmapl,
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NP6 7

OK 01;
NP 23; NP 25;
MP 2; MP 5; MP 7; MP 17;
MP6 1; MP6 2; NP6 3; IMP6 4; NP6 5;
MPo6 7

OK 01;
NP 23; 1P 24,

MP 1, MP 2; MP 3; MP 5;
MP 7; MP 12; MP 17
MP6 2; NP6 3; NP6 7

OK 01;
NP 23; JIP 25;
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; NP6 5

OK01;
NP 23; 1P 24;
MP 2; MP 17; MP 18
MP6 1; MP6 2; NP6 3; NP6 4

OK 01; NK 4.2;
NP 25; MP 2; MP 4; MP 5; MP 16;
MP 17; MP 18; MP 48;
MP6 1; NP6 2; NP6 3; NP6 4; NP6 5



HEopraH14ecKmx
BELLECTB

Tema 3.2.
dun3nko-
XUMUYECKME
CBOWCTBa
HeopraHuyeckux
BeLLeCTB

rMapoKcuapbl, KNCNOTBI, conm). B3anmocss3b
HeopraHM4YecKMX  BewecTB.  ArperatHble  COCTOSIHUS
BewecTBa. KpucTtannmyeckne un amopgHble BeLLEeCTBa.
Tunbl KPUCTa/IINYECKMX PeLLeToK (aTomHas,
MOJIEKYNIApHasA, WOHHaA, MeTa//inyeckas). 3aBMCUMMOCTb
(hM3MYECKMX CBOWCTB BELLECTBA OT TMUMNa KPUCTa/IMYECKON
PeLIeTKN. 3aBUCMMOCTb XMMUYECKOW aKTUBHOCTU BELLLECTB
OT BMAA XUMWYECKON CBSI3M W TUMNA KPUCTaNIMYeCKON
peLueTkn. MNpryrHbl MHOroo6pasus BeLLecTs
MpakTuyeckoe 3aHsATMe Ned. PelleHVE MNPaKTUYECKUX
3aflaHuini - Mo Kraccugmkaumu, — HOMEHKnatype U
XUMUYECKAM  (hOopMy/niaM  HeopraHuWYecKuMx  BeLLEeCTB
Pa3NNYHbIX KMaccoB

TeopeTuueckoe 3aHatue. MeTanbl

O6Llme (U3MYECKMe U XUMUYECKME CBOWCTBA METas/OB.
Cnocobbl Nony4YeHns. 3HaueHe MeTa//IOB U HEMETANIOB B
NpUpPoLe W >KNU3HeAeATeIbHOCTN Ye/ioBeKa U OpraHn3moB.
Koppo3usa MeTannos: BuAbl KOPPO3uUW, CMNOCO6bI 3aliuThbl
METaJINI0B OT KOPPO3nm

TeopeTnueckoe saHaTue. Hemetannbl IV - V rpynn
O6Lume (hU3nMYeCKe N XMMUYECKMNE CBOMCTBA HEMETA/I/OB.
TununuHble cBoicTBa Hemetannos V- VII rpynn.
Knaccugumkayms 7 HOMeHKNaTypa COeivHEHI
HemeTasinoB. KpyroBopoTbl OMOreHHbIX 3/1EMEHTOB B
npupoge

TeopeTuueckoe 3aHaTue. Hemetanbl VI - VII rpynn
TunuyHble cBOCTBA HemeTasnoB. Knaccugukauma
HOMeHKnaTypa CoOeUHEHWNIA HEMETa//IOB.

OK 01; MK 4.2;
NP 23; JIP 24 NP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;
MP 12; MP 13; MP 18; MP 19;

MP6 1; NP6 2; NP6 3;MP6 4;
MP6 5; NP6 8,

OK 01; OK 02; TK 4.2;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4,
MP 12; MP 17, MP 21
MP6 1; NP6 2; NP6 3;
NP6 4; IMP6 5; MP6 10;
OK 01; OK 02; MK 4.2;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; NMP63;
MP6 4; NP6 5; MP6 10,
OK 01; OK 02; MK 4.2;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP3; MP4,



TeopeTuyeckoe 3aHATHE. XnmMunyeckme CBOWCTBa
OCHOBHbIX K/1aCCOB HEOpPraHM4yeCcKnX BeLLecTB
Xumunyeckme CBOWCTBA OCHOBHbIX K/laccoB
HeopraHM4yeckux  BewecTs  (OKCMAOB,  TMAPOKCUAOB,
KICNOT, coner w fgp.). 3aKOHOMEPHOCTM B WU3MEHEHWU
CBOMCTB MPOCTbIX BELIECTB, BOAOPOAHLIX COEAUHEHWIA,
BbICLLMX OKCWO0B W MMAPOKCUAO0B

MpakTuueckoe 3saHatue No5. lccnegoBaHne CBOWCTB
OCHOBHbIX K/1aCCOB HEOPraHMYeCKMX BELLECTB

Tema 3.3. JlabopaTtopHoe 3aHATUE Nel. NaeHTnmKaums
NpeHTupnkauma  HeopraHMYecKmx BeLLecTB
HeopraHN4eckKmnx

BeLLeCTB

KoHTponbHasa paboTta Nel

Paspnen 4. CTpOQHI/Ie M cBOMCTBA OpraHNM4YeCKuMX BeWeCTB

Tema 4.1. TeopeTnyeckoe 3aHATHE. OCHOBHbIe NOHATUA
Knaccugmkaums,  opraHMYecKon Xmmmm
CTPOEHNE U MosBieHNe M pasBUTNE OPraHNUYECKOW XMMUKN Kak HayKW.

HOMeHKnatypa  [MpeAMeT OpraHWuYeckom Xxumunu. MecTo U 3HayeHue
OpraH1yecKmnx OpraHNYecKol XUMUM B CUCTEME eCTECTBEHHbIX HayK.
BELLeCTB X1MmYecKoe CTPOeHMe Kak NopsoK CoenHeHMs aTOMOB B
MONeKyne  COrnacHO  WMX  BaNeHTHOCTWM.  OCHOBHble
16

MP 12; MP 17; MP 21
MP6 1; NP6 2; NP6 3;
MP6 4; MP6 5; NP6 10;
OK 01; OK 02; MK 4.2;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP3; MP4,;
MP 12; MP 17; MP 21
MP6 1; NP6 2; MP6 3;
MP6 4; NP6 5; NP6 10;

OK 01; OK 02; MK 4.2;
NP 23; NP 24; 1P 34;
MP 1, MP 2; MP3; MP4;
MP 12; MP 17; MP 21
MP6 1, MP6 2; NP6 3; NP6 4; NP6 5;
MP6 7; MP6 9; NP6 8; NP6 10;
OK 01; OK 02; OK 04,

NP 23; NP 24; MP 1, MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17; MP 20;
MP6 1; NP6 2; MP63;

MP6 4; 1P6 5; PG 8§;

OK 01; NK 4.2;
NP 23; NP 25; 1P31;
MP 4; MP 18; MP 1, MP 6; MP 17;
MP61; NP6 2; NP6 4; 1P6 5; NP6 10



Tema 4.2.
CsoiicTBa
OpraHn4ecKmnx
COEIMHEHWI

MOIOXKEHUSA TEOPUU XUMUYECKOrO CTPOEHUSA OpPraHUYecKmnx
coefvHeHnin A.M. bytneposa. YrnepofHblii  ckenet
OpraH1yecKoi MoneKkysbl. 3aBUCUMOCTb CBOWCTB BeLLECTB
OT XMMWYECKOro CTPOEHUs Monekyn. lKomepua w
N30MepbI.

TeopeTuueckoe saHaTue. Knaccuumkaums opraHmyeckmx
COEAVHEHWIA.

MoHATME 0  (hyHKUMOHaNbHOW  rpynne.  Pagukan.
MexayHapoaHast HOMeHKnaTypa n MPUHLMMBI
HOMEHKNaTypbl OpraHU4eckux coeauHeHWid. ToHATME 06
a30TCOAEPXKALMX COeIMHEHNAX, OGMONOrMYECKN aKTUBHbIX
BewecTBax  (yrneeogax, »>kupax, Oenkax wn gp.),
BbICOKOMO/IEKYNAPHBLIX COEANHEHUAX (MOHOMEP, MOIMMep,
CTPYKTYPHOE 3BeHO)

MpakTuueckoe 3aHATMe Ne6. BbINOMHEHNE YrPaXKHEHWI
Ha CcocCTaBfieHMe (OpPMyn W 3HAHWE HOMEHKNaTypbl U
N30MEPUN OpPraHMYeCKMX BELLECTB.

TeopeTuueckoe 3aHsaTue. [1pegencHble yrnesoaopoabl
®dusmyeckme  CBOMCTBA  OPraHWYECKMX  COeAUHEHWI
OTAEeNbHbIX KnaccoB (0CO6EHHOCTM  Knaccuukaumm u
HOMEHKNaTypbl BHYTPW KJiacca; rOMOJSIOrMYECKUA psg W
obwas d¢opmyna; un3omepusi; (HU3MYECKME CBOICTBA):
npesenbHble Yrnesofopoabl (alKaHbl Y LMK/I0a/1IKaHbI).

TeopeTuueckoe 3aHAaTMe. XUMUYECKUe CBOICTBA WU
NonyYeHne ankaHoB.

FopeHMe MeTaHa KakK OAWH M3 OCHOBHbIX WCTOYHMKOB
Tenna B NPOMbILLIEHHOCTM 1 GbITy. CBOWCTBA NPUPOAHBIX
YrNeBOOPOA0B, HAXOXAeHMe B MPUPOAe U NPUMEHEHVe
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OK 01; NK 4.2;
NP 23; NP 25; NP31;
MP 4; MP 18; MP 1, MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; MP6 10

OK 01; NK 4.2;
NP 23; P 24; NP31;

MP 4; MP 18; MP 1, MP 6; MP 17;
MP61; NP6 2; NP6 4; NP6 5; NP6 10;
OK 01; OK 02; OK 04; NK 4.2;
NP 24; NP 25; NP 28; NP 29; JIP 32,
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20;MP21;
MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5,
NP6 6; NP6 10
OK 01; OK 02; OK 04; MK 4.2;
NP 24; NP 25; 1P 28; NP 29; NP 32,
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20;MP21,;
MP 24; MP 25; MP 48;



a/IKaHOB

TeopeTnyeckoe 3aHaTue. HenpeaenbHble YrneBoAopPoabl
ANKeHbl, aNKWHbI, fopeHne auleTuneHa KakK WCTOYHUK
BbICOKOTEMMNEPATYPHOro nnaamMmeHn pAna cCBapKun W Pe3Ku
METa/1/10B

TeopeTnueckoe 3aHaTue. HenpegenbHble YrnesoAopobl
AnKafyeHbl 1 apoMaTUYeCKUE YrneBoaopo/bi.
OC06EHHOCTU CTPOEHUS apeHOB, apoMaTMyYeckoe KOsbLo,
(m3nYeCKMe U XUMWYECKME  CBOIACTBA. Ponb
apoMaTMYecKMx  YrNeBOfOPOAOB B Npupoge 1
MPOMBbILLNIEHHOCTM.

TeopeTuyeckoe saHaTue. CNMPTbI 1 EHONMbI.
Kucnopoacogepxatime — COeAMHEHVS. Oco6eHHOCTY
FMAPOKCWUMbHOW  rpynnbl.  HOMeHKnaTypa, CTPOeHMUe,
CBOIiCTBA 1 MPUMEHEHWE CNPTOB.

TeopeTnueckoe 3aHATUE. CsoiicTea
KMCNOPOACOAEPKALLMX OpPraHNYecKUX COeUHEHNIA.

KapboHOoBble KWUCNOTbI M 3uMpbl, anbfernibl U KeTOHbI,
Xnpbl, yrnesogsbl. MpakTnyeckoe npumeHeHve
3TWNEHIIMKONA,  rauuepuHa,  ¢eHona.  puMeHeHue
(hopmanibaernga, aueTtanbAernga, YKCyCHOW  KMCNOTbI.
Mbina Kak co/n BbICLIMX KapboHOBbLIX KMCNoT. Motouime
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MP61; NP6 2; NP6 4; NP6 5;
NP6 6; MP6 10
OK 01; OK 02; OK 04; NK 4.2;
NP 24; NP 25; NP 28; JIP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP21;MP 24;
MP 25; MP 48;
MP61; NP6 2; NP6 4; NP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; 1K 4.2;
NP 24; NP 25; NP 28; 1P 29; /P 32;
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;
MP6 1; NP6 2; NP6 4; NP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; MK 4.2;
NP 24; NP 25; NP 28; TP 29; P 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP21;MP 24,
MP 25; MP 48;
MP61; NP6 2; NP6 4;
NP6 5; IMP6 6; NP6 10
OK 01; OK 02; OK 04; MK 4.2;
NP 24; NP 25; NP 28; JIP 29; TP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21; MP 24;
MP 25; MP 48;
MP61; NP6 2; NP6 4;
MP6 5; NP6 6; NP6 10



Tema 4.3.
NaeHTndumkaums
OpraHnyecknx
BELLEeCTB, UX
3HayeHne n

CBOICTBa MblS1a

TeopeTnueckoe 3aHaTMe. A30TCOLEpPXKaLLMe COeAMHEHNS.
MnacTmacchl 1 BOMOKHA.

AMVHbI 1 aMUHOKMCNOTLI, 6eKn. BbICOKOMONEKYNSPHbIE
COeIMHEHNS (CUHTETUYECKNE N BUONOrNYECKN-AKTUBHbIE).
MoHomep, nonvmep, CTPYKTYpHoe 3BeHO. [Nonvmepusaums
3TWUNEHAa KaK OCHOBHOE Harpas/ieHMe ero UCnosib30BaHus.
[leHeTMYecKas CBA3b MeXay Kriaccamy OpraHuMyeckux
COEANHEHWI

MpakTuyeckoe 3aHaTue Ne7. MccnegoBaHwe W aHann3
XUMUYECKNX CBOWCTB YrNeBOAOPOAO0B.

MpakTuyeckoe 3aHaTue Ne8. lccnegoBaHWe W aHan3
XUMUYECKMX CBOMCTB KUC/OT U CnnpToB.

TeopeTuyeckoe 3aHaTue. bMoopraHnyeckme coeuHeHNs.
MpuMeHeHne 1 6UOMOrMYecKas  Ponb  YINeBO/OB.
OKUCNeHWe YINEeBOAOB - WUCTOYHMK 3HEPTUM  KUBbIX
opraHuamoB.  O6MacTM  MPUMEHEHWUS|  aMUHOKMCIIOT.
MpeBpaLLeHns 6eNKoB NULLW B OpraHu3Me. bronornyeckue
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OK 01; OK 02; OK 04; NK 4.2;
NP 24, P 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4;
NP6 5; NP6 6; MNMP6 10

OK 01; OK 02; OK 04; TNK 4.2;
NP 23; NP 24; NP 26; 1P 28; NP 29;
NP 30; NP 34;

MP 3; MP 7; MP 12; MP 13; MP 17,
MP 19; MP 20; MP 21;

MP 24; MP 25; MP 48;

MP61; MNP6 2; NP6 4; NP6 5; IP6 6;
MP6 8; NP6 9; NP6 10
OK 01; OK 02; OK 04; MK 4.2;
NP 23; NP 24; NP 26; /1P 28;

NP 29; NP 30; NP 34;

MP 3; MP 7; MP 12; MP 13; MP 17,
MP 19; MP 20; MP 21,

MP 24; MP 25; MP 48,

MP61; MP6 2; NP6 4; NP6 5; NP6 6;
NP6 8; IMP6 9; NP6 10
OK 01; OK 02; OK 04; TK 4.2;
NP 24; NP 25; NP 28;

NP 29; NP 30; NP31;

MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21,



NPYMeHeHVe B
ObITOBOWA U
MPON3BOACTBEHHO
i nedaTensHOCTU
yesioBeKa

Pasgen 5. KUHeTUYECKNE M TEPMOAUHAMUYECKME 3AKOHOMEPHOCTM NPOTEKAHUSA XUMUYECKUX peakLumnii

Tema 5.1
CKopocTb
XUMUYECKUX
peaxumia.
XuMnyeckoe
paBHOBeCKe

(hyHKUMM GenkoB. Bronornyeckne MyHKUUM >Xnpos. Pornb
OpraHM4yecKoOn XuWMWUM B peLleHun npobieM NULLEBOWA
6e3onacHoCTu

TeopeTuueckoe saHaTue. OpraHMYeckas XMMnUs B XKU3HU
N [eATeNbHOCTY YeroBeKa.

Pofb  OpraHMYeckom Xumunm B pelleHMM  npobnem
3HepreTMyecKoin 6e30nacHOCTW, B PasBUTUM MeAWLMHBI,
CO3JaHMM HOBbIX MaTEPUAsIOB, HOBbIX UCTOYHWUKOB 3HEPIUN
(anlbTepHaTMBHbIE  UCTOYHMKM  3Hepruu).  OnacHOCTb
BO3JENCTBMA Ha >KMBble OPraHM3mbl  OpraHNYecKmx
BELeCTB OTAe/bHbIX KnaccoB (YrneBogopoabl, CnMpThl,
(heHOMbI, XNOPOpPraHNYecKre NPOU3BOAHbIE, albaernasl n
Ap.), CMbICn  nokasaTens  npefenbHO  AOMYCTUMOIA
KOHLEHTpaumm.

Na6opaTopHoe 3aHATUE Ne2. NaeHTumkaums
OpraHMyecKnx coeuHeHu.

KoHTponbHada pa6ota Ne2

TeopeTuyeckoe 3aHATHe. CkopocTb peakunn.

XMMUYECKOe paBHOBECKE.

3aBMCUMOCTb CKOPOCTW peakummn OT pasinyHbIX (HaKTOPOB:

npupoabl  pearvpyrowmx  BELWeCTB,  KOHLEeHTpauun

pearvpyrowmMx BewecTs, TemrnepaTtypbl W njoLiaan

PEaKLUMOHHOMN  MOBEPXHOCTW. Tennosble  3gheKTbI
20

MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4;
NP6 5; NP6 6; MP6 10
OK 01; OK 02; OK 04; NK 4.2;
NP 24; NP 25; NP 28; 1P 29;
NP 30; NP 31,

MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP21;
MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4;
NP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04; MK 4.2;
NP 23; P 24; P 26; NP 28;
NP 29; P 30; NP 34;
MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP21;
MP 24; MP 25; MP 48;
MP61; MP6 2; NP6 4; NP6 5; NP6 6;
MP6 8; NP6 9; NP6 10

OK 01; OK 02; K 4.2;
NP 23; P 24; NP 34
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; NP6 8; NP6 10;



Pasgen 6. PacTtBopbl

Tema 6.1.
IMoHaTHE O
pacTBopax

Tema 6.2.

XUMUYECKMX  peakuuil. OK30- U 3HAOTEPMUYECKMUE,
peakuuu.

O6patumocTb peakumii. XMUMUYECKOe paBHOBECME W €ro
CMelleHVe Nof  AeWCTBMEM  Pa3MYHbIX  (DAKTOPOB
(KOHUeHTpaumna peareHTOB WAM  NPOLYKTOB  peakuuu,
[laBfieHve, TemrepaTtypa) A8 CO34aHMSA  ONTUMaIbHbIX
YC/IOBUIA NPOTEKAHWUA XUMUYECKMX MPOoLEeccoB. puHUmMN
e WaTenbe

MpakTuueckoe 3aHaTve No 9. OnpegeneHme CKOPOCTU
XUMUYECKOW peakuum, YCMNOBUIA CMELLEHMS XUMUYECKOTO
paBHOBeCKS.

TeopeTuyeckoe 3aHATHe. PacTBOpbI.

PacTBOpeHVe Kak (PU3MKO-XMMUYecKuii npouecc. Crnocoobbl
NMPUroToB/IEHNA PacTBOpOB. PacTBopuMMOCTb.  MaccoBas
[OoNsA  pacTBOpeHHoro Bewlectsa. CMbIC/  MOKasaTesns
npefjenbHO  JOMYCTUMOM — KOHUEHTpauuu U ero
1CMO0/b30BaHME B OLEHKE 3KOMI0MMYecKon 6e30nacHoCTM.
MpaBuia 3KOMOTMYECKN LIeNecoobpasHoOro MoBefeHNs B
ObITY W TPYAOBON [eATENbHOCTM B LENAX COXpaHeHUS
CBOEro 340pOBbS M OKPY>KAKOLEein NPUPOLHOIN cpefpl;
OMacHOCTb  BO3[ENCTBMA  Ha  >KMBble  OpraHU3Mmbl
onpeseneHHbIX BELLECTB.

PeLleHve NPaKTUKO-OPUEHTMPOBaHHbIX pacyeTHbIX
3aaHNn Ha pacTBOpbl, WUCMO/Mb3yeMble B ObITOBON U
NMPOV3BOACTBEHHOWN AeATeIbHOCTU YeNnoBeKa
Na6opaTopHoe 3aHaTue Ne3. [1pUroToOBNIEHME PacTBOPOB
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OKOIjOK 02; MK 4.2;
NP 23; NP 24; NP 34;
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; MP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; NP6 8; NP6 10;

OKO01; OK 02; NK 4.2;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; NP6 2; MP6 3; NP6 4; NP6 5
MP6 7; NP6 9; NP6 8; NP6 10;

OK 01; OK 02; INK 4.2,



WcecnepoBaHme 3a[]JaHHOIN KOHLEHTpaLmK.
CBOWCTB
pacTBOpOB

Pasgen 7. XumMnus B 6bITY U NPOU3BOACTBEHHON AeATeNbHOCTU Ye/0BeKa

Tema 7.1 TeopeTuueckoe 3aHaTue. Hogelilme  JOCTVKEHUS
XUMUA B ObITY U XMMUYECKOI HAYKU 1 XUMUYECKOW TEXHOMOT NN,
NPOV3BOACTBEHHO Ponb  XMMUK B 06ecrnevyeHUn  3KOMOrMYECKOW,
i [eATeNbHOCTU  3HEPreTMYeckold W MULIEBOM 6e30MacHOCTW, PasBUTUN
yesioBeka mMeauuMHbl. [paBuna noucka W aHanmM3a XMMUYECKOW
NHOPMaLMN U3  Pa3INYHbIX WCTOYHMKOB (Hay4Has W
yyebHO-Hay4Has  fiMTepatypa,  CpefAcTBa  MacCOBOWA
NH(opMaLnn, ceTb VIHTEpHET)
MpakTuyeckoe 3aHaTue Ne 10 CoOCTaBNeHME KeCOB O
NPUMEHEHUN  XUMUYECKUX BELLECTB W TEXHOMNOMMN C
yuyeToM Byayuiein NpoheccMoHaIbHON AeATeNbHOCT

MpakTuueckoe 3aHaTMe Ne 11 3awuta Kencos O
NPUMEHEHUN  XMMWUYECKMX BELLECTB U  TEXHOMOIUn ¢
y4eToM 6yayuiein NpodeccroHanbHON AesTeNbHOCTH
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NP 23; NP 24; NP 34;
MP 1, MP 2; MP3; MP4;
MP 12; MP 17; MP 21
MP6 1; MP6 2; MP6 3; NP6 4; NP6 5;
MP6 7; MP6 9; NP6 8; NP6 10

OK 01; OK 02; OK 04; OK 07,
MK 4.2,
NP 25; P 32; 1P 26;
NP 27; NP 28; 1P 29;
MP 1, MP 2MP 24; MP 25; MP 48;
MP61; MNP63; NP6 6; NP6 9; NP6 10;

OK 01; OK 02; OK 04; OK 07
MK 4.2;

NP 23; NP 24; P 33; NP 34; NP 27,
NP 28; NP 29; NP 30; TIP31;
MP 3; MP 4; MP 5; MP 6; MP 7;
MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
MP6 1; NP6 3; NP6 4,

MP66; NP6 9; NP6 10
OK 01; OK 02; OK 04; OK 07
MK 4.2
NP 23; NP 24; NP 33; NP 34; NP 27,
NnP28; NP 29; /1P 30; NP 31;
MP 3; MP 4; MP 5; MP 6; MP 7;



MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37; MP 48; MP 55; MP 56
MP6 1; NP6 3; MP6 4,
MP66; NP6 9; NP6 10
MpomexyToyHas aTtTectauusa (GudpepeHULNPOBaHHbI 3a4eT) 2 —
Bcero: 82 6

23



3. YCNOBUA PEAJTSALUNU TNTPOIPAMMBbBI YYEBEHOI O NMPEOMETA

3.1. MaTepuasibHO-TEXHNYECKOe 0becreyeHme

[na ocBoeHWs nporpaMmbl ydebHoro npeamera OOI16.12 Xumus B
OBMNOY «K3MT» wnmeeTca Yy4yebHbIA  KabuHeT  «ECTeCTBEHHOHAY4HbIe
ANCLMMNINHBI.

[MomeLLeHNe KabuHeTa OCHALLEeHO TUMOBLIM 060pPYAOBaHWEM, B TOM 4YuCe
cneuvanu3npoBaHHOn  y4yebHOM  Mebenbtd U CpeAcTBaMM  0By4eHwus,
HEOOXOANMBbIMA AN BbINOMHEHMS  TpebOBaHWMA K  YPOBHIO  MOArOTOBKM
06yyaroLmxcs.

OcHallleHve y4ebHOro kabvHera:

- rocaflovHble MeCTa Mo KO/IMYEeCTBY 00YHarOLLMXCS;

- paboyee MecTO npenojasarens;

- MPOMEeCCUOHa/IbHO-OPVEHTUPOBaHHbIE 3aJaHus.

Angaktuyeckne matepuansi:

-MeTOAMYEeCcKMe PeKOMeHAAUMM MO BbIMOSIHEHUIO MPaKTUYeCKMX paboT Mo
yuebHOMy npeameTy O0I16.12 Xumus;

- KOMMNJIEKT 3afaHnii 41 NPoBeAeHNA MUCbMEHHbIX KOHTPO/IbHbIX paborT;

- KOMMJIEKT 3afaHni Jilpis npoBefeHNs MVCbMEHHOT 0
AndepeHLUMPOBaHHOrO 3a4eTa.

TexHU4Yeckme cpefcTBa 06yYeHNs:

- MEPCOHa/IbHbIA  KOMMNbIOTEP € JINLEH3NOHHBLIM  NPOrpaMMHbIM
obecrieyeHnem;

- MNPOEKTOop C 3KpaHOM.

3anbl:

BubnunoTeka, YMTasibHbIM 3a1 C BbIXOLOM B CETb IHTEpHeT.

3.2. HhopMaLnMoHHOe obecrieveHne peanusaunm nporpamMmmbl

[na peanusaunn nporpammbl B 6M6nnotedyHom goHae OBMOY «KIMT»
MMEKTCA MeyaTHble W 3MEeKTPOHHble 06pa3oBaTe/ibHble UM MHHOPMALMOHHbIE
pecypcbl 415 1UCMOo/b30BaHUA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe NCTOYHUKMN

1 AHHoreHoea W.B. Xumusa: y4yebHUK M MPaKTUKYM [O71 CPeAHero
npodeccnoHansHoro ob6pasosaHus/ N.B. AHdumHoreHoBa, A.B. babkos, B.A.
[MonkoB. — 2-e u3g., ucnp. n gon.— Mocksa: M3gaTtensctso HOpaunt, 2024, —
291 c¢. — (MpodheccnoHansHoe ob6paszoBaHue). — ISBN 978-5-534-11719-6. —
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TeKCT: aneKTpoHHbIN // Ob6pasosatesnibHasd nnatopma HOpainT [canT]. — URL:
https://urait.ru/bcode/538526

3.2.2. lonoNHUTeNbHbIe UCTOYHNKN

1. AH(prHoreHoBa W.B. Xumus. Bas3oBbii  ypoBeHb: 10— 11 Kracchl:
y4ebHUK Ans cpeaHero obulero obpasosaHus/ .B. AHgmHoreHosa, A.B. babkos,
B.A. lNonkos. — 2-e n3g., ucnp. n gon. — Mocksa: 3gatenscteo HOpait, 2024,
— 290 c¢. — (O6uieobpasoBatenibHblil Unkn). — ISBN 978-5-534-16098-7. —
TeKcT: anekTpoHHbIA // ObpasosatenbHad nnatopma HOpainT [canT]. — URL:
https://urait.ru/bcode/544870

2. XMuS: y4ebHUK Ana cpefHero npogeccnoHabHoro obpasosaHus/ KO.A.
Iebepes, N.H. ®agees, A.M. lNony6es, B.W. LLlanosan; nof obuler pegakument
".H. ®ageeBa. — 2-e m3f., nepepab. n gon. — Mocksa: V3gaTensctso HOpanr,
2024. — 431 c¢. — ([MpodheccnoHanbHoe ob6bpasoBaHue). — ISBN 978-5-9916-
7723-3. — TeKCT: 3aneKTPOHHbIN // ObpasoBatesibHas nnardopma KOpanT [canT].
— URL: https://urait.ru/bcode/537876

3. MapTbiHoBa T.B. XuMmusa: yyebHMK W NPaKTUKYM A/  CPedHero
npogeccunoHanbHoro otpasoaHus/ T.B. MapTtbiHOBa, 1.B. AptamoHoBa, E.b.
foayHOB; nog obule pegakumen T.B. MapTblHOBOW. — 2-e 3[4, uchp. u gon. —

MockBa: W3paTensctBo HOpaint, 2024. — 368 c.— ([podeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-11018-0. — TeKCT: 3MeKTPOHHbIN //
Ob6pa3oBaTe/ibHas nnargopma FOpant [canT]. — URL:

https://urait.ru/bcode/536721
4. HukonbCknin - A.b.  Xumus: yyebHUK M NPaKTUKyM [N CPefHero
npoteccnoHanbHoro obpasosanus/ A.b. Hukonbckuin, A.B. CyBopoB. — 2-e 134,

nepepab. n pon. — MockBa: W3patenscteo HOpawnt, 2024. — 507 c¢. —
(MpoteccnmoHanbHoe o06paszoBaHne). — ISBN 978-5-534-01209-5. — TeKcT:
3NeKTPOHHbIM //  O6bpasoBatenbHas nnatgopma HOpant [caint]. — URL:

https://urait.ru/bcode/538279

3.2.3. IHTepHeT-pecypchbl

1 EgnHas KoNnnekunm UM(DPOBLIX  06pas3oBaTeflbHbIX  PecypcoB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickast  anekTpoHHast  WKona  [OnekTpoHHbId  pecypc] URL:
https://resh.edu.ru/

3. VHoypok [AnekTpoHHbIn pecypc] URL: https://infourok.ru/

4.Pewy EID. Xwumua [AnekTpoHHbIi  pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI' O

KoHTponb  un
packpbiBalOTCA  yepes

NMPEOMETA
OLIEHKA pe3y/MbTaTOB OCBOEHMSt y4eGHOro npeaMeTa
AVCUMMINHAPHBIE  Pe3y/bTaTbl, HampaBMeHHble  Ha

(hopmupoBaHMe 06WMX M MPOMECCUOHANbHBIX KOMMETEHUMA NO pasgenam wu
TemMam cofiepXaHus y4ebHOro marepvana.

Obuwasn /
npogeccnoHanbHas
KOMMNEeTeHUNA
OK 01. Bblbupatb cnocoobl
peLLeHns 3agau

NpPoMeccUoHanbHoW
[eAaTeIbHOCT
NPUMEHUTENBHO K Pa3/iNyHbIM
KOHTEKCTam

Pasnen / Tema

Pasgen 1, Tema 1.1, Tema
12

Pasgen 2, Tema 2.1, Tema
2.2

Pasgen 3, Tema 3.1, Tema
3.2, Tema 3.3

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema
6.2

26

Twunbl OUEHOYHbIX

MEPONPUATUIA
TecTupoBaHue
YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
npakTU4yeckmnx pabot
TecTupoBaHue
YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
CocrasneHve YpaBHeHWiA
peakuuin

PelueHne XxnmMmnyeckmx 3agau
KoHTposnbHas paboTa

TecTnpoBaHue

YCTHbI onpoc
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT
CocraBneHuve ypaBHeHNA
peakumil

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpefcraBneHne  pesynbTaToB
NpPaKTUYeCKnxX paboT
CocrasneHuve YpaBHeHWiA
peakumin

PeLueHne XMMUyeckmnx 3agad
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbI onpoc
MNpenctasneHne  pesynbTaToB
npaKTUyeckmnx pabot

PeLueHne XxMmmnyecknx 3agad
TecTnpoBaHue

YCTHBIIA onpoc

MpeacTaBneHne  pesynbTaToB



OK 02. Vicnonb3osatb
COBpPEMEHHbIe cpeacTea
nouncka, aHasm3a n
NHTepnpeTaunun mnHhopmaumm
n NH(OPMALMOHHbIE
TEXHOMOrMU ANsi BbINOJTHEHUS
3aga4 npogeccrMoHanbHOM

[EeATENbHOCTY

OK 04. AheKTUBHO
B3aMMOAENCTBOBATb n
paboTaTb B KONNEKTMBE W

Pasgen 7, Tema 7.1

Pasgen 1, Tema 1.2

Pasgen 3, Tema 3.2, Tema
3.3

Pasgen 4, Tema 4.2, Tema
4.3

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1

Pasgen 7, Tema 7.1

Pasgen 2, Tema 2.1,
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NpaKkTU4eckmx pabot

PelueHne XxumMmnyeckmx 3agau
TecTupoBaHue

YCTHbIN onpoc
MMpenctasneHne  pesynbTaToB
MPaKTUYeCKNX paboT

PelleHMe XMMMYECKMX 3aau
Kelic 3agaHus

TecTnpoBaHue

YCTHbIA onpoc
MNpenctasneHne  pesynbTaToB
npaKTUyecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHne  pesynbTaToB
npaKTUyeckmnx pabot
CocraBneHve ypaBHEHUI
peakLmin

KoHTposibHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
NpaKTUyecknx pabot
CocrasneHve YpaBHeHWiA
peakuuin

PeLleHne Xnmmnyeckmx 3agay

KoHTponbHas paboTta
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbLTaToB
MpaKTUYecKmx paboT

PelLeHne XnmMmnyeckux 3agau
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHve  pesynbTaToB
NpaKTUYecKnx paboT

PelLeHe XMMUYecKnx 3agau
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUyecknx pabot

PelleHre XMMNYECKMX 3aaad
Kelic 3agaHus

TecTnpoBaHue

YCTHbI onpoc

MpeacTaBneHne  pesynbTaToB



KomaHze

OK 07. CopgelicTBoBaTb
COXPaHEHUIO  OKPY>KaroLLEei
Cpeabl, PecypcocbepexeHuto,
NPUMEHATb 3HaHMA 06
N3MEHEHUN KnmvaTa,
NPUHLMMbI 6epexnneoro
Nnpou3BOACTBa,  3P¢eKTUBHO
[leCTBOBATb B YpPE3BblYaliHbIX
CUTyaumsx

MK 4.2. TlnaHupoBaTb U
OpraHv30BbIBaTh
MeponpUATUS no
CO6NI0AEHNIO HOpM

6e30MnacHbIX YCNOBUIA Tpyaa.

Pasgen 3, Tema 3.3

Pasgen 4, Tema 4.2, Tema
4.3

Pasgen 6, Tema 6.2

Paspen 7, Tema 7.1

Pasgen 7, Tema 7.1

Pasgen 3, Tema 3.1, Tema
3.2

Pasgen 4, Tema 4.1, Tema
4.2, Tema 4.3
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MPaKTUYECKUX paboT
PeLleHMe XMUYECKMX 3a1a4

TecTupoBaHue

YCTHbIV onpoc
lNpencTaBneHne pesynbLTaToB
NMpPaKTUYecKnx pabot
CocraBneHuve ypaBHEHWiA
peakuuii

KoHTposibHas paboTta
TecTupoBaHue

YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
NpaKTUYeCKnX paboT
CocrtasrneHuve ypaBHeHWA
peakuuii

PelueHne XnmMmnyeckmx 3agau
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne  pesynbTaToB
NnpaKTUyecKnx pabot

PelLeHne XnmMmnyeckux 3agau
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
NnpaKTUYecKnx paboT

PeLLeHne XMMMYecKnX 3aa
Kelic 3agaHus

TecTupoBaHue

YCTHbIiA onpoc
MpencraBneHne  pesynbTaToB
npakTU4yeckmnx pabot

PelLeHne XnmMmnyeckux 3agau
Kelic 3agaHus

TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx paboT
CocrasneHue ypaBHeHWA
peakumin

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc



Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema
6.2

Pasgen 7, Tema 7.1
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lNpencTaBneHne pesynbLTaToB
npaKTUyeckmnx pabot
CocrasneHue ypaBHeHWA
peakumin

PelLeHne XumMmnyeckux 3agau
KoHTponbHas paboTta
TecTupoBaHue

YCTHBbIiA onpoc
MpeacTaBneHne  pe3ynbTaToB
NpaKTUYecKnx paboT

PelueHne XnmMmnyeckmx 3agau
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne  pesynbLTaToB
MpaKTUYecKmx paboT

PelueHne XnmMmnyeckux 3agau
TecTupoBaHue

YCTHbI onpoc
MMpenctasneHne pesynbLTaToB
npaKTUyecknx pabot

PelLeHMe XMMUYECKMX 3adau
Kelic 3agaHus
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