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1. OBLUAA XAPAKTEPUCTUKA PABOYEW MPOIrPAMMBbI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npeameTa B  CTPYKType  OCHOBHOM
npogeccnoHanbHoM obpasoBaTesibHOM MporpaMmebl

YuebHblii  npeameT  «XuUMUS»  SBASETCA  00s3aTeNbHOM  4acTbiO
06LLle06pa30BaTeIbHON0 LMKIa OCHOBHOW NpPOgeccroHanbHOM 06pa3oBaTe/bHOM
nporpaMMbl -  NpOrpaMmbl  MOAFOTOBKM  KBa/IM(IMLIMPOBAHHbLIX — paboumx,
cnyxawmx no npoeccun 09.01.03 OnepaTop WHPOPMALNOHHBLIX CUCTEM U
PeCypCoB.

1.2. Llenn n nnaHnpyemble pe3ynbTaTbl 0CBOEHUS y4ebHOro npegmera

1.2.1 Llenu ocBOeHUs1 y4eOHOro npeameTa

Cofiep>XaHne nporpaMMbl y4yebHOro npegmeta «XUMUSA» HarpaeieHO Ha
AOCTUXKEHWE Pe3yNbTaTOB ero 13yyeHus B COOTBETCTBMU C TpeboBaHuaMu P OC
COOQ c yyeTom npodeccroHanbHoi HanpasneHHocTn ®rOC CrO.

OCHOBHOW LIENbI0  M3Y4YeHWUs y4ebHOro npeameta «XuUMUS»  ABNSETCA
(hopMUpoBaHME Y CTYAEHTOB XUMWUYECKO COCTaBMSIKOLLEN eCTeCTBEHHOHaY4HOA
KapTWHbl  MUpPa KakK OCHOBbl MPUHATUA  PeleHWA B JKU3HEHHbIX U
MPOM3BOACTBEHHbIX CUTYaLMsAX, OTBETCTBEHHOI0 NOBEAEHNSA B MPUPOLHON Cpefe.



1.2.2 MnaHnpyemble pe3ynbTaTbl 0CBOEHUA y4ebHOro npeamerta
Oco60e 3Ha4eHNe YUHebHbI NpeamMeT UMeeT Npu POPMMPOBaHMUM W Pa3BUTUM OOLLMX 1 NPOGECCUOHANIbHBIX KOMMETEHLWNA,
a TaKXKe COOTBETCTBYHOLLMX UM pe3y/ibTaTam 06yyeHus cornacHo ®roC COO.

MnaHnpyemble pe3ynbTaTbl 06yUeHUSA

KomneteHunn (OK, MK)

OK 01. Bblbupats croco6sl
peLleHns 3afau
npogeccoHaIbHOM

[EeATENbHOCTUN NMPUMEHUTENBHO K
pasinyHbIM KOHTEKCTaM

Ob6uwwne
JIP23 - roToBHOCTbL K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TPyAonoobue;
JIP24 - TOTOBHOCTb K aKTUBHON [AeATeNbHOCTU
TEXHOMOTMYECKON W COLMaNnbHON  HanpaBneHHOCTH,

CMOCOOHOCTb  MHUUMMPOBATb,  MIAHUPOBaTb U
CaMOCTOATE/IbHO BbINONHATL TaKY0 AeATe/IbHOCTb;
P25 - uHTepec K pa3nnyHbIM  Cclhepam
NPOteCCUOHANBHON AEATENBHOCTY,

MP1 -  camocToATeNIbHO  (hopMynupoBaTb U
aKTyanm3vpoBaTb  Mpobniemy, paccmarpmBaTb  ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLECTBEHHbIA MPU3HAK WK

OCHOBaHWA AN CpaBHeHMs,  Knaccudukaumm wu
00006LLEeHNS;
MP3 - onpefenatb LUenn AeATeNnbHOCTW, 3a4aBaTb

napaMeTpbl N KPUTEPUUN UX AOCTUXKEHUS,
MP4 - BbIABNATb 3aKOHOMEPHOCTU U NPOTUBOPEYUA B
paccmaTtpuBaeMblX ABNEHUSAX;

MP5 - BHOCUTb KOPPEKTVMBbI B  [EATENbHOCTD,
OLeHVMBaTb  COOTBETCTBME  Pe3y/NbTaToB  LEnsMm,
OLeHMBATb PUCKW NOCNEACTBUI feATeNbHOCTY;

MP6 - pas3BuMBaTb KpeaTMBHOE MbILLMIEHME NPU
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OvcunnnnHapHble

MP6 1 - chopmmpoBaTh MpeAcTaBNEHUA: O XMMUYECKONA
COCTaBNAOLWEA €eCTeCTBEHHOHAYUYHON KapTUHbI MUpa,
PO XUMWUU B TO3HAHWW ABNEHWIA NPUPOLbl, B
(hOPMUPOBAHNM MbILLIEHUS N KY/bTYpbl IMYHOCTH, ee
(hYHKLUMOHaIbHOM  FPpaMOTHOCTKN, HEob6XOAMMON  Ans
PeleHns  MPaKTUYeCKMX 3afa4y W 3KOJIOTMYECKu
060CHOBAHHOrO OTHOLLEHUS K CBOEMY 3[0POBbIO U
MPUPOAHON Cpeae;

MP6 2 - Bnagetb CUCTEMOW XMMMYECKUX 3HAHWMN,
KOTOpas BK/IKYaeT:  OCHOBOMO/aratowmne MoHATUA
(XMMUYeCKUIA 3NeMeHT, aToM, 3/1eKTPOHHAas 060/104Ka
atomMa, S-, p-, d-3N1eKTpOHHbIe opbuTas atoMOoB, WOH,
MOJIEKyN1a,  BaJIEHTHOCTb,  3/1EKTPOOTPULATENIbHOCTD,
CTeneHb  OKWC/IEHUS,, XUMWUYecKas  CBA3b,  MOJSIb,
MONipHas Macca, MOMAPHbLIA  06beM, YrNepoAHbIi
CKeneT, (PYHKUMOHaNbHaa rpynna, pagukan, nu3omepus,

N30Mepbl, rOMOOrNYECKUi psa, romosoru,
YINeBOAOPOAbl,  KWUCMOPOA4- M a3oTcofepXKalyme
COeANHeHNs, OWMONOTMYECKN  aKTMBHblE  BeLeCTBa
(yrnesogpl, >Xupbl, 6enku), MOHOMEpP, MOAUMEP,
CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYNSIPHbIE
COEAMHEHMNS,  KPUCTa//IMyecKas  pelleTka,  TWMbl



PELLEHNM XXM3HEHHbIX MPO6/EM

MP7 - BnafieTb HaBblkamy y4ebHO-MCCNe0BaTe/IbCKOM
M MPOEKTHON [eATeNbHOCTW, HaBblKaMy paspeLueHus
npo6nem;

MP12 - BbIABNATL NPUYNHHO-CNEACTBEHHbIE CBA3U U
aKTyasm3vMpoBaTb 3ajady, BblABUraTb TUMoOTe3y ee
PeLLeHNs, HaxoAuTb apryMeHTbl A1 A0Ka3aTenbCTBa
CBOVIX YTBEPXKAEHWIA, 3afaBaTb NapameTpbl U KpUTEpUn
peLleHus;

MPW - aHann3npoBaTb NOSyYeHHbIE B XOAE PeLLeHus
3afauvM  pesynbTaTtbl, KPWUTUYECKM OLEHMBATbL  UX
[OCTOBEPHOCTb, NMPOrHO3MPOBAaTL M3MEHEHWE B HOBbIX
YCNOBUSX;

MP17 - ymeTb NepeHOCUTb 3HaHUS B NMO3HaBaTE/IbHYHO
M NPaKTUYECKYH0 061aCTW XXN3HEAEATETIbHOCTY;

MP18 - ymeTb WHTerpupoBatb 3HaHWA W3 pasHbIX
npeAMeTHbIX 061acTeil;

MPW - BbigBuratb HOBble  UAEWN,
OpPUTNHAMbHBIE NOAXOAbI N PELLEHNS;
MP20 - cTaBuUTb Npo6iemMbl U 3adayun, AOMNycKaroLiune
a/lbTEPHATUBHbIE PELLEHWS,

npegnaratb

XUMUYECKNX peakuuin (okucnuTensbHo-
BOCCTaHOBUTE/bHbIE,  3K30- U 3HAOTEPMUYECKNE,
peakuMn WOHHOro 06MeHa), pacTBOpP, 3MEKTPOSIUTHI,
HE3NEKTPONINTLI,  3NEKTPO/IUTUYECKad  AWcCcoLmaLus,
OKMC/INTENb, BOCCTAHOBWTESb, CKOPOCTb XMMWUYECKOM
peakumn, XMMUYECKOe PaBHOBECWE), TEOPUM N 3aKOHbI
(Teopys  XMMWYECKOrO  CTPOEHUSt  OpraHUYecKmx
BewlecTB A.M. byTnepoBa, Teopus 3EKTPONUTUYECKON
anccoumamn, NepuoLNYECKMin 3aKOH OW.
MeHzeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTM,  CUMBOJIMYECKUIA  A3bIK  XMMUW,
(hakTOMOrMYeCcKne CBefeHus O CBOMCTBAax, COCTaBe,
nonyyYeHUn 1 6e30MacHOM WCMO/b30BaHUM BaXKHEMLLNX
HEOPraHWYeCcKNX N OpPraHWYecKUX BELLECTB B ObITY ”
MPaKTUYeCKOW AeATeNIbHOCTUN Ye/lOBeKa;

MP6 3 - yMeTb BbIABMATL XapaKTEpHble MPU3HAKN W
B3aMMOCBS3b  M3YYEHHbIX  MOHATWIA,  MPUMEHATb
COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUN CTPOEHUA Y
CBOWCTB HEOPraHW4ecKMX W OpPraHWYeckuX BeLLECTB U
UX MpeBpaLLeHnii; BbISBNATL B3aMMOCBA3b XUMUYECKMX
3HaHWIA C .MOHATUAMW W NpPeLCTaBNeHUAMU  [PYTrUX
€CTECTBEHHOHAYYHbIX NPeAMETOB;

MP6 4 - yMeTb WCMONb30BaTb  HaMMEHOBaHWA
XMMUYECKNX COELUHEHWUA MEXAYHApo4HOro Ccoo3a
TEOPETUYECKON W NPUKNALHON XUMUW U TPUBUASbHbIE
Ha3BaHUA BAXXHEMLUMX BELLECTB (3TUMEH, aLeTWeH,
rNLEPVH, deHon, (opmanbaerni, YKCYyCHas KWC/oTa,
FMWLUH, YrapHblii ra3, YrnekucnbliA ras, aMmmuak,
raleHas U3BeCTb, HeralleHasa U3BeCTb, NMUTLEBAA COAa U



Opyrux), CcocTaBnaTb (POPMY/ibl  HEOPraHUYecKuUx U
OpPraHMYyecKMx  BELIeCTB, YPaBHEHUS  XUMWUYECKUX
peakunid, O0OBACHATL WX CMbICN;  MOATBEPXAATb
XapaKTepHble  XWMMWYECKMe  CBOWCTBA  BeELLECTB
COOTBETCTBYIOLMNMY  IKCTMIEPUMEHTAMM M 3aMUCAMU
YpaBHEHUI XUMUYECKUX PeaKLid;

MP6 5 - ymMeTb YycTaHaBiMBaTb MPUHALIEXHOCTb
N3yYeHHbIX HEOPraHWYeCKUX M OpraHWYyecKnX BeLLECTB
K OnpefeneHHbIM KraccaM W rpynnam CoefyHEeHWA,
XapakTepmn3oBaTb UX COCTaB M BaXKHeiLUuMe CBOWCTBA;
onpesfensTs BUAbI XMMUYECKUX CBSA3eN (KOBasleHTHas,
NOHHaA, MeTa/ININYecKas, BOAOPOAHAsA),  TwMbl
KPUCTaNINYECKMX PeLLEeTOK BELLECTB;
KraccupuumpoBatb XMMUYECKNE peakLmu,

MP6 7 - ymeTb MPOBOAWTL PacyeTbl MO XUMUYECKUM
(opMynaMm U1 ypaBHEHUAM XUMUYECKMUX Ppeakuumin ¢
1CNosb30BaHNEM (hU3NYeCKMX BE/INYMH,
XapakTepusyolmx BewecTBa C  KOMMYECTBEHHOM
CTOPOHbI: Maccbl, 06beMa (HOpPMasibHble YC0BUSA)
rasoB, KO/IMYeCTBa BELLECTBa; UCMNO/Mb30BaTb CUCTEMHbIE
XUMWUYECKME 3HAHWUS [N19  MPUHATMA  pelleHnid B
KOHKPETHbIX >KW3HEHHbIX CUTYyauusX, CBSA3aHHbIX C
BeLLlecTBaMu U UX NPUMeHEHVEM

MP6 8 - cthopMMPOBaHHOCTb YMEHWUI MNIaHWpOBaTb U
BbINOHATL XMMWUYECKNIA 3KCNepuMeHT (MpeBpaLLeHnst
OpraHM4yecKMx BeLLeCTB NPV HarpesaHWu, MnosyyveHue
3TW/IEHAa W W3Y4YeHUe ero CBOWCTB, Ka4yeCTBEHHbIE
peakuMn Ha anbfernibl, Kpaxman, YKCYCHYH KUCOTY;
feHatypauus 6enkoB NPV  HarpeBaHWW, LBETHblE



OK 02. Vicnonb3osatb
COBpPEMEHHble CpefcTBa MOUCKa,
aHanmM3a  U” NHTeprpeTaumm
VHhopmaLmm 7
NH(OPMaLMOHHBbIE  TEXHOOTN
ans BbIMO/THEHUS 3aaad
NPogecCUOHaNbHOM
[lesATeNIbHOCTU

NnP32 - chopmMMpOBaHHOCTb MWPOBO33PeHNs,
COOTBETCTBYHOLLIEr0 COBPEMEHHOMY YPOBHIO pas3BUTUA
HayKn W1 OO6LLECTBEHHOW NPaKTUKKW, OCHOBAHHOIO Ha
avanore  Ky/nbTyp, CMOCOOCTBYHOLLErO  OCO3HAHWIO
CBOEro MecTa B MOMIMKYNbTYPHOM MUPE;

NP33 - COBEpLUEHCTBOBaHME  S13bIKOBOM n
4MTaTeNbCKOW KYNbTypbl KaK cpefcTBa
B3aMMOZENCTBUSA MeXAY NOAbMU Y NO3HAHNA MUPa;
JIP34 - 0co3HaHWEe LIEHHOCTW Hay4yHOWN [esATeNbHOCTY,

FOTOBHOCTb OCYyLLECTB/IATb MPOEKTHYO n
nccnenoBatesibCKyr0 AeATelbHOCTb UHAUBUAY&/IbHO WU
B rpynne;

MP21 - BnafeTb HaBblKaMU MOMYYEHWUA WH(OopMaLmm
M3  WCTOYHWKOB pPa3HbIX TWUMOB, CAMOCTOATENIbLHO
OCYLLECTBNATbL MOWUCK, aHain3, cuctemaTusauuio W
VHTepnpeTauuio MHMOPMaLUy pasInyHbIX BULOB U
(hOpM MNpeLCTaBeHns;

peakuuy 6ekoB; NPOBOAWTL Peakuu NOHHOTO 0BMeHa,
OrnpefensaTb Cpedy BOAHbIX PacTBOPOB, KauyeCTBEHHbIE
peakumnn Ha cynbar-, kKapboHaT- U X/I0pUA-aHNOHbI, Ha
KaTMOH aMMOHUSA; peLlaTb 3KCNepuMeHTaslbHble 3a4auu
no Temam "MeTtannbl" 1 "HemeTanbl™) B COOTBETCTBUU
C npasuiiamy TeEXHVKM 6e30MacHoOCTM npy obpatleHnn ¢
BewecTBaMn M 1abopaTtopHbIM  060pYL0BaHMEM;
npeacTaBNATbL pe3ybTaTbl XMMUYECKOT0 3KCMePUMEHTA
B (opme 3anucy  ypaBHEHWI  COOTBETCTBYHOLLUX
peakumin 1 (opmMynMpoBaTh BbIBOAbl Ha OCHOBE 3TUX
pe3ynbTarTos;

MP6 6 - BnafleHWe OCHOBHLIMW METOA4AMM Hay4HOro
MO3HAaHMA  BELWEeCTB M XUMUYECKUX  ABMIEHWIA
(HabnroseHue, nN3mepeHve, 9KCMEPUMEHT,
MOZe/IMPOBaHue);

MP6 7 -  chOPMUPOBAHHOCTb YMEHWIA MPOBOANTb
pacyeTbl MO XUMWUYECKUM (hopMy/naM W ypaBHEHWAM
XUMUYECKMX peakuuidi ¢ MCronb3oBaHMEM (U3NYECKUX
BE/INYWH, XapakTepu3yoLmx BelllecTBa c
KOMIMYECTBEHHOM CTOPOHbI: macchl, obbema
(HOopmanbHble YCNOBMS) ra3oB, KO/MMYeCTBa BELLECTBa;
NCMNO/Mb30BaTh CUCTEMHbIE XUMWYECKMEe 3HaHWsa [Ans

MNPUHATNA peUJean7| B  KOHKPETHbIX >XWU3HEHHbIX
CUTYyauusx, CBA3aHHbIX C  BeELWleCcTBaMy n nx
NMPUMEHEHUNEM,

MP6 8 - C(opMMPOBAHHOCTb YMEHWIA NNaHWPOBaTb U
BbINOHATL XUMMWYECKUIA 3KCNEpPUMeEHT (npeBpaLLeHuns
OpraHMYyeckux BELLECTB MPU HarpesaHuu, MonyyeHue



OK 04. AheKTUBHO
B3aMMOfeNCcTBOBaTb 1 paboTaThb B
KO/MINEKTVBE U KOMaH/e

MP22 - co3gaBaTb TEKCTbl B pasM4YHbIX (hopmartax c
YYETOM  HasHayeHuUs  MH(opMaumMm U1 LeSieBou
ayautopun, Bblbupas ONTUMaJIbHYHO (hopmy
npeACcTaB/IEHNS U BU3yan3aunu;

MP23 - oueHuBaTb [0OCTOBEPHOCTb, /IETMTUMHOCTb
MH(opMauun, ee  COOTBETCTBME  MPaBOBbIM U
MOpa/IbHO-3TUYECKUM HOpMaM;

MP24 - ncnonb3oBaTb CpefcTBa MH(OPMaLMOHHBIX U
KOMMYHVKAUMOHHbLIX ~ TEXHOMOMMA B PeLUeHnu
KOrHUTUBHBIX, KOMMYHUKaTUBHbIX 7
OpraH13auUMoHHbIX 3afa4 ¢ cobntoaeHneM TpeboBaHuin
9PrOHOMMKM,  TEXHUKM  6e30MacHOCTM,  TUTUEHb,
pecypcocoepeXxeHns, MpaBoOBbIX W 3TUYECKMX HOPM,
HOPM MHMHOPMALMOHHOM 6e30NacHOCTH;

MP25 - BnafieTb HaBblKaMW pacrno3HaBaHUS 1 3aLUUThI

NHopMaLmu, MH(OPMALMOHHON  6e30MacHOCTH
NINYHOCTH
JIP24 - TrOTOBHOCTb K aKTMBHOW [AesATeNbHOCTU

TEXHO/IOMMYECKOA W COLMaNbHON  Hamnpas/ieHHOCTH,
CMOCOGHOCTb  MHMLMMPOBATb,. MJaHUPOBaTb U
CaMOCTOATENIbHO BbIMOHATL TaKyHo AeATe/IbHOCTb;
JIP26 - roTOBHOCTb M CMOCOOGHOCTb K 06pa30BaHUI0 U
CaM0o06pa30BaHMI0 Ha NPOTSXKEHNWN BCEM YKUZHU;
MP7 - BnageTb HaBblkaMW Yy4eBHO-1CCNeA0BaTEIbCKOW
M MPOEKTHON [eATeNbHOCTM, HaBblKaMn pa3peLleHust
npob6nem;
MP31 - noHuMMaTb W WMCMO/b30BaTb MNPENMYLLECTBA
KOMaHAHOM 1 NHAMBUAYaNbHOM paboThl;
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aTWNeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHbIE
peakunn Ha anbfernibl, Kpaxmas, YKCYCHYH KUCMOTY;
JeHatypaums 6enkoB NpPW  HarpeBaHWM, LBeTHbIe
peakuuy 6esKoB; NPOBOAUTL peakuuy MOHHOTO 0OMEHa,
onpefenaTb Cpeay BOLHbIX PAcTBOPOB, KayeCTBEHHbIE
peakunmn Ha cynbgar-, KapoboHaT- 1 X/I0PUL-aHNOHbI, Ha
KaTMOH aMMOHUS; peLlaTb 3KCNepuMeHTasbHble 3ajayvu
no temam "MeTtansibl" 1 "HemeTtansibl") B COOTBETCTBUK
C npasBunamy TeEXHMKN 6e30nacHOCTM Mpu obpaLleHnm ¢
BewecTsamMm U 1abopaTopHbIM  060pPYyAOBaHMEM;
npeAcTaBNATb pe3ynbTarbl XMMUYECKOro 3KCnepnumeHTa
B (hopMe 3anucu  YpaBHEHUA COOTBETCTBYHOLLUX
peakuui 1 (HopMynMpoBaTb BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaTos;

MP6 9 - chopmMMPOBAHHOCTbL YMEHUA aHanN3MpoBaTb
XUMUYECKYHO WH(OpMaUMo, NoayyYaemyro M3 pasHbiX
NCTOYHMKOB (CpeACTB MacCcOBOW WHgopmauuu, cetb
VIHTepHET u gpyrue);

MP6 8 - chopMMPOBAHHOCTb YMEHWIA MAaHMPOBaTb W
BbINOMHATL XMMWYECKUIA 3KCNEpUMEHT (MpeBpaLLeHms
OpraHnMYyecKMx BELLECTB NPV HarpeeaHuK, MoslyyeHue
3TWNEHA W M3y4YeHMe €ero CBOWCTB, KayeCTBEHHbIE
peakuun Ha anbfernibl, Kpaxman, YKCYCHYH KUCMOTY,
feHatypauns GenkoB Npu  HarpeBaHWW, LBeTHble
peakuun 6en1KoB; NPOBOANTL pPeakLmn NOHHOro 06MeHa,
onpefenaTb Cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIe
peakuun Ha cynbdar-, KapboHaT- 1 X10pUS-aHNOHbI, Ha
KaTMOH aMMOHUA; peLlaTb 3KCnepuMeHTasbHble 3a4a4u
no temam "MeTtanibl" 1 "HemeTtansbl") B COOTBETCTBUMU



OK 07. CopelicTBoBaTb
COXPaHeHUIo OKpY>KatoLLien
cpeapl, pecypcochepeXxxeHuto,
MPVUMEHATL 3HaHWNSA 06 N3MEHEHUN
Kn1Mmara, MPUHLMNBI
GepeXxxnnBoro MPON3BOACTBA,

a(peKTMBHO  AelicTBOBaTb B
ypesBblyaiiHbIX CUTyaLmsAX

MP32 - BblbMpaTb TeMaTUKy M METOAbl COBMECTHbIX

JEACTBUMIA €  y4yeTOM  OOLWMX  MHTEepecoB, U

BO3MOXHOCTEl KaXKAO0ro YieHa KONeKTuBa;

MP33 - npvHUMaTb LEeNnM COBMECTHOW AeSTeNbHOCTH,

OpraHv3oBbIBaTb M KOOPAMHMPOBATL AEWCTBUSA MO ee

[LOCTVDKEHUIO: COCTaBNATb nnaH AEACTBUIA,

pacnpefensTb pPoau C Y4YeTOM MHEHWUA YYaCTHUKOB

06cyaaTb pe3y/nbTaTbl COBMECTHOM PaboThl;

MP37 - ocyLlecTBniATb MO3UTUBHOE CTpaTernyeckoe

noBefeHVe B Pas3IMYHbIX CUTyauusax, MpPosBAATb

TBOPYECTBO ¥ BOOOPaXKeHMe, 6bITb UHULMATVBHBIM

MP55 - nNpuHUMaTbL MOTMBbI W aprymeHTbl ApYyrux

NKOAEN Npu aHanu3e pesy/nbTaToB AeATeIbHOCTU;

MP56 - npusHaBaTb CBOe MpaBO M MpPaBo APYrux

NKOJEN Ha OLLNOKNM

NP27 - chopMUPOBAHHOCTb 3KONOTMYECKOWA KyNbTYpbl,

MOHUMaHVWE  BANSHUA  COLMANIbHO-3KOHOMUYECKMX

MPOLIECCOB Ha COCTOSHME MPUPOAHOM WM COLMaIbHOM

cpefpl, 0CO3HaHwue rno6anbHOro XapakTepa

3KO/IOTMYECKNX Mpobnem;

JIP28 - nnaHWpoBaHMe W OCYLLECTBNEHNE AEWCTBUIA B

OKPY)XaloLWel cpefe Ha OCHOBE 3HaHMS  Lenel

YCTONYMBOr0 Pa3BUTUSA YeNIOBEYECTBa,;

JIP29 - aKTMBHOE HenpusTUe AENCTBUIA, MPUHOCALLNX

Bpes, OKPY>KatoLLel cpese;

JIP30 - ymeHMe nporHo3vpoBaTb HebnaronpusTHble

9KOMIOTMYeCKMe  MOCNEeACTBUSA  MpeanpUHUMaeMbIX

AeVCTBWIA, NpeaoTBpaLlaTh UX;

NP31 -  pacwwupeHve  onbiTa  OeATENbHOCTM
10

C NpaBUnamy TeXHWKM 6e30MacHOCTY NPU 0BpaLLEHUN C
BELLECTBAMM M NabopaTopHbiM  060pYyA0BaHMEM;
MpeacTaBNsaTb Pe3yNbTaTbl XMMUUYECKOTO IKCMepUMeHTa
B (hOpMe 3amuCh  ypaBHEHUIA  COOTBETCTBYHOLLMX
peakUmii 1 hopMynMpoBaTb BbIBOfbI Ha OCHOBE 3TUX
pe3ynbTaToB;

MP6 1 - cchopmmpoBaTh MPeACTaBEHNA: O XUMUYECKOW
COCTaB/IAKOLEA eCTeCTBEHHOHAYYHON KapTWHbI MUPa,
poiv  XUMUW B MO3HAHUM SABNEHWA NpUPoabl, B
(hOPMUPOBAHMMN MBbILLNIEHNA WU KYNbTYpPbl IMYHOCTK, ee
(hYHKLMOHANbHON rpamMOTHOCTK, HEOO6XOLUMON AN
PeLleHNs  NPaKTUYeCKMX 3afa4y U 3KOOrMYecKu
060CHOBaHHOIO OTHOLUEHMS K CBOEMY 3[0POBbl0 U
NPUPOAHOIA cpefe;

MP6 10 - cdopMMpoBaHHOCTbL YMeHWn cobnodaTb
npaBunia 3KOIOrMYecKn LieNecoobpasHoro noBefeHns B
ObITY W TPYAOBOW AEATENIbHOCTU B LENAX COXpaHeHWs
CBOEro 340pOBbS N OKpYXXatoLleld NPUPOAHON cpefpl;
YyUnTbIBaTb ~ OMACHOCTb  BO3JENCTBMSA  HA  KMBble
OpraHn3mbl OMpejesneHHbIX BeLecTB, MOHUMAs CMbICH



MK 1.1. BbINonHATL BBOA MU
06paboTKy TEKCTOBbIX AaHHbIX.

9KO/I0rMYeCKO HanpaB/eHHOCTY;

MP5 - BHOCUTb KOPPeKTMBbI B  [AeATE/IbHOCTb,
OLEeHMBaTbL  COOTBETCTBME  pe3y/ibTaToB  LeNsm,
OLeHMBATb PUCKW MOCNEACTBUIA AeATENbHOCTY;

MP7 - BnafieTb HaBblKamy y4e6HO-1CCNeA0BaTEeIbCKOW
M NPOEKTHOW AeATeNbHOCTU, HaBblKaMy pa3peLLeHus
npobnem;

MP48 - ymeTb OUeHVMBaTb PUCKU U CBOEBPEMEHHO
NPUHUMATb PeLLEHUNS MO UX CHUKEHUIO

JIP28 - nnaHMpoBaHWe W OCYLLECTBNEHNE AEWCTBUIA B
OKpY>Xalolleid cpefe Ha OCHOBE 3HaHUA  Lenel
YCTOYMBOr0 pa3BUTUSA YE/TIOBEYECTBA;

JIP29 - aKTUBHOE HEMpPUSTVE AENCTBMIA, NPUHOCALMX
BpeL, OKPY>KaroLLeil cpefe;

JIP30 - ymeHMe NpOrHo3upoBaTtb HebnaronpuaTHbIE

9KOMIOTUYECKMe  MOCMeACTBMSA  MpPefnpuHUMaeMbIX
AeiCTBUI, NpeaoTBpaLlaTh UX;

NNP31 - pacwupeHue  onbiTa  [eATeNbHOCTH
3KO/I0MMYECKOI HanpaBNeHHOCTY;

MP1 - CamMOCTOATeNIbHO  (DOPMY/IMPOBaTh U
aKTya/msuposaTb  npobsiemy, paccmarpvBaTb — ee
BCECTOPOHHE;

MP6 - pa3BuBaTb KpeaTMBHOE MbIL/IEHNE MpU

PELLEHNN YXU3HEHHBIX NPO6/IeM;
MP16 - OCyLeCTBNATb LefieHanpaB/ieHHbIA  MOUCK
nepeHoca CpeAcTB W CMOCO6OB  fAeicteus B
MPOECCMOHANBHYIO Cpeay;
MP17 - yMeTb NepeHOCUTb 3HAHUA B NMO3HAaBATE/IbHYHO
N NPaKTUYeCKYt0 061aCTU XNU3HEAEATEeNIbHOCTY;

1n

nokasatens npefesibHoOW A0NYyCTUMON KOHLEHTpaUnu;

MP6 1 - chopMmMpoBaTb NPELCTABEHNA: O XUMUYECKOM
COCTaBNALLIEN eCTeCTBEHHOHAYYHON KapTUHbI MUpa,
poM  XMMUM B MO3HAHWW ABMEHWIA MNPUPOAbI, B
(hOpMMPOBaHUM MbILLMIEHUA U KY/bTYpbl JIMYHOCTH, ee
(DYHKUMOHa/IbHOW  FPaMOTHOCTK, HeobxoauMmol  ans
pelleHns  MpaKTUYeCKMX 3afa4y W 3KOMOrMYecKu
0060CHOBAHHOr0 OTHOLUEHMS K CBOEMY 3[0POBbH U
NPUPOLAHON cpese;

MP6 10 - cdopmMmMpoBaHHOCTb YMeHUIA cobntodatb
npaBua 3KONOMMYECKN LienecoobpasHoro nosefeHns B
ObITY U TPYLOBOIN [eATeNbHOCTM B LENAX COXpaHeHus
CBOEr0 370pOBbA N OKpYXaroLleli NpUpoSHOI cpepbl;
yuMTbiBaTb  OMacCHOCTb  BO3AENCTBMA  HA  XKMBble
OpraHv3Mbl OMNpefeNieHHbIX BELLECTB, MOHMMasA CMbIC/
nokasaTensi NpeAenbHON foNYCTUMOW KOHLEHTpauuu;



MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
MPUHMMATb PELLEHNSA MO UX CHUXEHUIO



2. CTPYKTYPA N COOEP>XAHUVE YUEBHOI O NMPEAMETA

2.1. O6bem yyebHOro npegmMeTa v BUAbl y4ebHOW paboTbl

Bupg yyebHoli paboThbl O6bem B yacax
O6bem obpasoBaTesnbHOW NporpaMMbl y4ebHOro npegmMmeTta 82
Ob6sa3aTenbHaa aygutopHasa Harpyska: 82
TEOPETUYECKNE 3aHATUS, 54
B T.4. B (DOPME MPaKTUYECKON NOArOTOBKM 2
NpakTU4ecKune 3aHATUS, © 22
B T.4. B (DOPMeE NPaKTUYECKOW NOAroTOBKM 4
nabopaTopHble 3aHATUSA, 6

B T.4. B ()OpPMe MPaKTNYECKOI NOATrOTOBKM —
CamocToATeNnbHasa pa60Ta,
B T.4. B (DOPMe NpaKTUYeCKO NOArOTOBKM

MHAWBUAYANbHbIN NPOEKT —

MpomexyTouHas aTTecTaumns:
-AndepeHUMPOBaHHbI 3a4eT 2
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2.2. TemaTM4ecKuii NnaH n cogepxkaHue y4ebHOro npeamera

HanmeHoBaHUe
pas3fenoB N Tem

1

CopepXaHue yye6Horo matepuana v gopmbl
opraHusaumnn eaTeNbHOCTU 06ydalo W mnxcs

Pasgen 1. OcHOBbI CTPOEHMA BeLlLecTBa

Tema 1.1.
CTpoeHme daToOMOB
XUMUNYECKUNX
3NEMEHTOB U
npvpoaa
XUMUYECKOIA CBA3N

Tema 1.2.
Meprognyeckuia
3aKOH 1 Tabnuua

[O.W. MeHpeneesa

TeopeTnyeckoe 3aHATHE. CTpOEHI/Ie aTomMa

CoBpemMeHHass Mofenb CTPoeHus atoMa. CUMBOMMYECKUIA
A3bIK -~ XUMUW.  XUMUYECKUIA  3IEMEHT.  DNIEKTPOHHaA
KOH(urypaums artoma.  Knaccugukaums  XMMUYECKUX
3N1leMEHTOB (S-, p-, d-3MemMeHTbl). BaneHTHble 3/M1eKTPOHbI.
BaneHTHOCTb.

TeopeTuueckoe 3aHsaTue. CTPOEHME BeLLECTBA.
ANeKTpoHHasA npuposa XUMUYECKOM CBSA3N.
AneKTpooTpULATENbHOCTL.  Buabl  XMMWUYECKOW  CBSA3U
(KoBasieHTHas, WMOHHasA, MeTa/l/InyecKas, BOLOPOAHAsA) W
Cnocobbl ee 06pa3oBaHNA

MpakTuueckoe 3aHATUe Nel. PelleHVWe 3afaHU Ha
XapaKTepPUCTUKY ~ XUMWYECKUX  3NIEMEHTOB MO  UX
nonoxxeHuo B NCX3 A.1N. MeHaeneesa

Pasgen 2. XuMnyeckue peakummn

Tema 2.1. Tunbl
XVMUYECKMX
peakuuii

TeopeTuueckoe saHaTue. XUMUYECKME PeaKLM

Knaccuthunkaums v TUnbl XMMUYECKNX peakLmWii ¢ yyacTueM
HeopraHuyeckmnx BellecTB. CocTaBfieHMe  ypaBHEHMWIA
peakumin COeVHEHNS, Pa3fIOXKEHUS, 3aMELLEHUs, 0OMeHa, B

14

O6bem
B Yacax

B ToM 4yucne
npakTun-
yeckas

noaroToBkKa

Koabl 06 MX KOMNETEHLNA W
NNUYHOCTHbIX, MeTanpegmMeTHbI X,
npeAMeTHbIX pe3ynbTaToB,
hOpMUPOBAHUID KOTOPbIX
Cnoco6CTBYET 3/IEMEHT NpPOrpamMmmbl
5

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

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

OK 01; OK 02;

NP 23; NP 24; NP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17
MP6 1, MNP6 2; NP6 3; NP6 5

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



Tema 2.2.
DNEKTPONUTNYECK
as auccoupaums mn

NOHHbIA 06MeH

T.4. peaKu,w‘/‘l roOpeHns, OKNCNEHNA-BOCCTAHOB/IEHUA.

TeopeTuuyeckoe 3aHATUE. OKucnnTenbHo-
BOCCTAHOBUTE/bHbIE PEAKLNN.
YpaBHeva OKUCNEHNA-BOCCTAHOBIEHNA. CreneHb

okucneHus. OKucnuTenb 1 BoccTaHoBUTeNb. CocTaBnieHune
W ypaBHMBaHME  OKWUC/IUTE/IbHO-BOCCTAHOBUTE/bHbIX
peakuuii METOLOM 3/1EKTPOHHOTO 6anaHca. OKUCIUTENbHO-
BOCCTaHOBUTE/bHbIE peakuun B npupoze,
MPOV3BOACTBEHHbIX NpoOLeccax WU >KWU3HEAeATeNbHOCTU
OpraHv3MoB

MpakTuyeckoe 3aHsaTMe Ne2. PelleHne 3afady W
YNPaXXHEHWI HAa OCHOBHbIE 3aKOHbI XUMIM

TeopeTnueckoe 3aHsaTue. TEOPUA 3INEKTPONUTUYECKON
Avccoumau.

OHbI. SNeKTPONUTbLI, HE3NEKTPONUTLI. PeakLuuu MOHHOro
obMmeHa. CocTaBfieHMe peakuuii MOHHOro ObMeHa MnyTem
COCTaB/IEHUA WX TMOMHbLIX W  COKPaLEeHHbIX MOHHbIX
ypaBHeHWn. KNCNOTHO-OCHOBHbIE peakLmu.

MpakTuueckoe 3aHaTue Ne3. COCTaBNeHWE YpaBHEHWUI
peakumii 06MeHa B BOLHbIX pacTBOpPaXx 3/1eKTPO/TOB.

Pasgen 3. CTpoeHMe 1 CBOMCTBA HEOPTaHUYEeCKMX BELLECTB

Tema 3.1.
Knaccudmkaups,
HOMEHK/aTypa u

CTPOEHMe

TeopeTnyeckoe saHaTHe. HeopraHMYeCcKMe BELLIECTBA.

MpeameT  HeopraHuyeckoi  xumun.  Knaccudmkaums

HeOpraHMYecKMx BelLecTB. MPOCTbIe 1 CNIOXHbIE BELLECTBA.

OCHOBHble  K/MacCbl  CMOXHbIX  BELIECTB  (OKcuapl,
15

npeé 7

OK 01;
NP 23; NP 25
MP 2; MP 5; MP 7; MP 17,

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

MP6 7

OK 01;
NP 23; NP 24;

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

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

OK 01;
NP 23; NP 24;
MP 2; MP 17; MP 18
MP6 1; NP6 2; NP6 3; MNP6 4

OK 01; MK 3.1;

NP 25; MP 2; MP 4; MP 5; MP 16;

MP 17; MP 18; MP 48;

MP6 1; MP6 2; NP6 3; MPG 4; MP6 5



HEOPraHWYeCKUX  TUAPOKCUABI, KMC/OTbI, conm). B3anmocBsi3b

BELLIECTB HeopraHWYeckMx  BelecTB.  ArperaTHble  COCTOSIHUS
BellecTBa. KpucTaninyeckne W amopcHble BELLECTBa.
Tunbl KPUCTa/I/IMYECKMX PELLETOK (aTomHas,

MOJIEKYNAPHaA, WOHHasA, MeTa/indeckas). 3aBUCMMOCTb

(bM3NYECKNX CBOWCTB BELLECTBA OT TUMa KPUCTa/IMUYECKON

PeLLeTKN. 3aBUCUMOCTb XMMNYECKOW aKTUBHOCTM BELLIECTB

OT BMAA XMMWYECKOM CBA3N W TuNa KPUCTa//IMYECKOMN

peweTkn. MprynHbl MHOroobpasns BeLLEecTs

MpakTuyeckoe 3aHsaTue Ned. PelleHWe MNpPaKTUYECKNX OK 01; MK 3.1;

3a0aHMin N0 KnaccuuKauuum,  HOMeHKnatype W NP 23; P 24 J1P 25;

XVMWYECKUM  popmyfiaM  HeopraHWYeckux  BeLLecTB MP 2; MP 3; MP 4; MP 5; MP 7,

pasINYHbIX KaccoB MP 12; MP 13; MP 18; MP 19;
MP6 1;MP6 2; NP6 3; NP6 4;

NP6 5; NP6 8;

Tema 3.2. TeopeTuueckoe 3aHaTue. MeTa/bl OK 01; OK 02:IK 3.1;
®u3snkKo- ObLime (U3MYECKME U XMMMUYECKME CBOMCTBA METasl/IoB. NP 23; NP 24; 1P 34;
XUMUYECKMe Cnocobbl nonyyeHns. 3HayeHne MeTasl/ioB U HEMETA/IIOB B MP 1; MP 2; MP 3; MP 4,
CBOWiCTBa NPUPOAE U1 >KU3HeAeATEIbHOCTU Ye/l0BEKA M OpraHnU3MOB. MP 12; MP 17; MP 21
HeopraHuyecknx  Kopposus MeTansioB: BWAbl KOPPO3uUW, CNocobbl 3auUThbl MP6 1; NP6 2; NP6 3;
BELLEeCTB MEeTa/1/I0B OT KOpPPO3um MP6 4; NP6 5; NP6 10;

TeopeTunueckoe sansTue. Hemetannbl IV - V rpynn
O6Lwe pr3nyecKmne 1 XMMMUYECKE CBONCTBA HEMETAINOB.
TunnuHble cBoiicTBa Hemetannios  1V- VI rpynn.
Knaccnimkaums 7 HOMeHK/aTypa COefIMHEHWi
HemeTan0B. KpyroBopoTbl OWOreHHbIX 3/EMEHTOB B
npupoae

TeopeTnueckoe 3aHaTue. Hemetannsl VI - VII rpynn
TunuyHble cBONCTBA HeMeTa/ioB.  Knaccudmkaums u
HOMEHKaTypa COeJMHEHNIA HEMETasI/oB.

16

OK 01; OK 02; MK 3.1;
NP 23; 1P 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; MP6 5; NP6 10;
OK 01; OK 02; NK 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;



TeopeTuueckoe  3aHaTue.  XUMWYECKME  CBOICTBA
OCHOBHBbIX K/1aCCOB HEOPraHN4YeCKnX BELLECTB

XumMmunyeckme CBOWNCTBA OCHOBHbIX K/laCCoB
HeopraHW4Yeckux  BeLlecTB  (OKCWAOB,  TWMPOKCWIOB,
KWUCMOT, coneii M Ap.). 3aKOHOMEPHOCTU B U3MEHEHUM
CBOWCTB MPOCTbIX BELIECTB, BOAOPOAHbLIX COE,U,MHGHI/IVl,
BbICLUMX OKCMAOB N TMAPOKCMNA0B

MpakTuueckoe savaTue Nob5. VccnemoBaHve CBOWMCTB
OCHOBHbIX K/1aCCOB HEOPraHN4YeCKNX BELLIECTB

Tewma 3.3. Na6opaTopHoe 3aHATHE Nol. N peHTndrkaums
OEHTU(UKALMS  HEOpraHWYEeCKMX BELLECTB
HeopraHN4YeckKnx

BELLIECTB

KoHTponbHaa paboTta Nel

Pasgen 4. CTpoeHue u CBOWCTBA OPraHMYeCcKNX BeL,ecTB

Tema 4.1. TeopeTnyeckoe 3aHATME. OcCHOBHbIe MOHATUA
Knaccudukauys,  opraHMYecKoi Xmmmm
CTPOEHUe K MosiBNeHVE W pPa3BUTUE OPraHMYeCKOM XUMUN Kak HayKu.

HOMeHKnaTypa Mpegver oOpraHnYyeckoi xvmun. MecTo U 3HauveHue
OPraHNYeCKUX  OpraHW4eckon XMMMUU B CUCTEME ECTECTBEHHbIX HayK.
BELLECTB XMMUYECKOe CTPOeHME KaK MOPA0K COeIMHEHNA aTOMOB B
MO/EKy/sle  COrnacHO WX  BaleHTHOCTW.  OCHOBHbIE
17

MP 12; MP 17; MP 21
NP6 1, MP6 2; MP63;
MP6 4; MP6 5; MP6 10;
OK 01; OK 02; MK 3.1;
NP 23; NP 24; NP 34;
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
NP6 1; MP6 2; INP6 3;
MP6 4; MP6 5; MP6 10;

OK 01; OK 02; 1K 3.1;
NP 23; NP 24; NP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; MNP6 2; NP6 3; NP6 4; NP6 5;
NP6 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;
NP6 1; MP6 2; NP6 3;

MP6 4; MP6 5; INP6 §;

OK 01; MK 3.1;
NP 23; NP 25; P31,
MP 4; MP 18; MP 1; MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; NP6 10



Tema 4.2.
CsolicTBa
OpraHNYecKmx
COEIMHEHUIA

MOMIOXEHWSA TEOPUN XMMUYECKOTO CTPOEHUS OpraHUyecKmx
coeamHeHnii A.M. byTtneposa. YrnepogHbli  ckenet
OpraHMYyecKon MoneKy/bl. 3aBUCUMOCTb CBOMCTB BELLECTB
OT XWMWYECKOro CTPOeHus Monekyn. Wsomepus u
N30Mepbl.

TeopeTnueckoe saHaTue. Knaccuukaums opraHMY4ecKux
COEIMHEHMWIA.

MoHaTEe 0  (yHKUMOHanbHOW  rpynne.  Pagukan.
MexxayHapoaHas HOMeHKnaTypa 7 NPUHLMNbI
HOMEHK/ATYpbl OPraHNUYeckuX CoeanHeHWiA. oHATMe 06
as3oTcofepXKallumx COoeUHEHUAX, BUOMOrMYECKN aKTUBHbIX
BewlecTBax  (yrneeofax, >xupax, Oenkax u gp.),
BbICOKOMOJIEKY/ISIPHbIX COeAMHEHUAX (MOHOMEpP, NoAnvep,
CTPYKTYPHOE 3BEHO)

MpakTuueckoe 3aHATUe No6. BbINOMHEHWE YNPaXXHEHWI
Ha cocTaB/ieHVe (opMy/n WM 3HaHWE HOMEHKIaTypbl wu
N30MEPUN OpPraHNYeCKMX BELLECTB.

TeopeTuueckoe saHsaTue. [pefenbHble YINeBOLOPOAb!
®u3nyeckne  CBOWCTBA  OPraHUYECKUX  COeAMHEHWI
OTAeNbHbIX KnaccoB (0COGEHHOCTU  Knaccuukaumm u
HOMEHK/ATYpbl BHYTPU K/acca; FOMOMOrMYECKUA pag w
obwas opmyna; M30Mepusi; (IM3NYECKMEe CBOICTBA):
npeAenbHble YrneBoAopoabl (ankaHbl U LMKNOaNKaHsbl).

TeopeTuueckoe 3aHAaTMe. XMMUYECKMe CBOWCTBA W
MoNyYeHne ankaHoB.

[opeHMe MeTaHa KaK OfUH W3 OCHOBHbIX WCTOYHWKOB
Tenna B NPOMbILLNEHHOCTY 1 6bITy. CBOICTBA NPUPOAHBLIX
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OK 01; MK 3.1;
NP 23; NP 25; NP 31;
MP 4; MP 18; MP 1, MP 6; MP 17,
MP61; NP6 2; NP6 4; NP6 5; NP6 10

OK 01; MK 3.1;
NP 23; NP 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; MK 3.1;
NP 24; NP 25; NP 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;

MP61; NP6 2; NP6 4; NP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; TK 3.1;
NP 24; NP 25; NP 28; NP 29; NP 32;
MP 2; MP 6; MP 12; MP 13;

MP 18; MP 19; MP 20; MP21;



YINEBOMIOPOA0B, HAXOXAEHWE B MPUPOAE W MPUMEHEHVE
a/IKaHOB

TeopeTunueckoe 3aHsaTue. HenpegensHble YrneBoLopoabl
ANKeHbl, aNnkuHbl, [OpeHMe aueTuieHa Kak WCTOYHUK
BbICOKOTEMMEPATYPHOrO MAaMeHW [J1 CBapKM U Pe3Ku
MeTaI/0B

TeopeTnueckoe 3aHaTHe. HenpeaenbHble YrneBoAoposl
ANKaaneHbl 1 apoMaTUYecKne YrneBoAopObl.
OCOGEHHOCTV CTPOEHWS| apeHOB, apOMaTUYECKOoe KOsblio,
(m3nueckrne M XMMWUYECKME  CBOICTBA. Porb
apoMaTUYecKMX  YrNMeBOOPOJOB B Mpupoge W
MPOMBILLEHHOCTMW.

TeopeTnueckoe saHaTne. CNNUPTbI U EHONbL.
Kucnopoacogepxallyie  COeAMHEHWS. OCo6€eHHOCTM
TMAPOKCUMbHOW  rpynnbl.  HOMeHKnaTypa, CTPOEHMe,
CBOICTBA U NMPUMEHEHNE CMINPTOB.

TeopeTuueckoe 3aHaTHE. CsoiicTBa
KVCMOPOACOAEPXKALLVX OPraHNYECKNX COEAVHEHWIA.

Kap6oHOBbIE KUCMOTbI U 3(MpPbl, a/lbAervfbl U KETOHBI,
KUPb, YrneBojbl. MpaKT1YecKoe NPUMeHeHne
STUNEHTINKONS,  FAMLEPUHA,  (eHona.  MpumeHeHue
(hopmanbaernaa, aueTanbAernaa, YKCYCHOW  KUCNOThI.
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MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4; MNP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; MNK 3.1;
NP 24; NP 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; NMP6 10
OK 01; OK 02; OK 04; NK 3.1;
NP 24; NP 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;
MP6 1; NP6 2; NP6 4; NP6 5;
NP6 6; NP6 10
OK 01; OK 02; OK 04; MK 3.1;
NP 24; NP 25; NP 28; NP 29; JIP 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; MP6 6; NP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; NP 28; 1P 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;



Tema 4.3.
NpeHTnmkaums
OpraHMyecKnx
BELLIECTB, UX

Mbifia Kak COMM BbICLUMX KapOOHOBbLIX KMCNoT. MotoLume
CBOVCTBA Mblfia

TeopeTuueckoe 3aHsTue. A30TCOAepXallne CoeanHeHus.
lMnacTmacchl 1 BONOKHA.

AMVHbI 1 aMUHOKWCNOTbI, Ge/ikK. BbICOKOMOSEKYNSAPHbIE
COeHEHNS (CUHTETUYECKME U BUONOrNYECKN-aKTUBHBIE).
MoHomep, nonnmep, CTPYKTYpHOe 3BeHO. onmmepusayms
3TWNeHa Kak OCHOBHOe Hamnpas/ieHne ero UCrosib30BaHus.
eHeTMYecKads CBA3b MeXAy KraccamMu OpraHuyeckmnx
COeIMHEHNIA

MpakTuyeckoe 3aHATMe Ne7. lMccnegoBaHMe W aHanus
XMMUYECKMX CBOWCTB Yr/1eBOLOPOLOB.

MpakTuueckoe 3aHaTue Ne8. lccnefoBaHve U aHau3
XUMUYECKNX CBOWCTB KWC/OT W CrnnpToB.

TeopeTuueckoe 3aHATHe. BUOOPraHNYECKNE COBAVNHEHNS.
MpuMeHeHWe 1 GUOMOrMYeckas  POMb  YrNEBO/OB.
OKWCNEHWMe YINeBOJOB - WCTOYHMK SHEPrUKM  KMBbIX
opraHmsMoB.  O611aCTM  MPUMEHEHWSt  AMUHOKMCIIOT.
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NP6 5; NP6 6; MNMP6 10

OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; NP 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;
MP61; NP6 2; NP6 4;
NP6 5; NP6 6; MP6 10

OK 01; OK 02; OK 04; MK 3.1;
NP 23; NP 24; NP 26; /1P 28; 1P 29;
P 30; /1P 34;

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP21;

MP 24; MP 25; MP 48;

MP61; NP6 2; INP6 4; NP6 5; MP6 6;
MP6 8; MP6 9; MP6 10
OK 01; OK 02; OK 04; K 3.1,
NP 23; NP 24; NP 26; JIP 28;

NP 29; NP 30; J1IP 34;

MP 3; MP 7, MP 12; MP 13; MP 17;
MP 19; MP 20; MP21;

MP 24; MP 25; MP 48;

MP61; NP6 2; NP6 4; NP6 5; NP6 6;
MP6 8; NP6 9; NP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; 1P 28;

NP 29; NP 30; JIP31;

MP 2; MP 6; MP 12; MP 13; MP 18;



3HayeHue un
NpUMeHeHe B
ObITOBOMN 1
NPOV3BOACTBEHHO
i 0eATeNnbHOCTY
yenoBeka

Pasgen 5. KnHetnueckue u TEPMOAMNHaAMUNYECKNE 3aKOHOMEPHOCTU NPOTEKaAHNA XUMNYECKNX peaKu,vn7|

Tema 5.1
CKopocTb
XUMUYECKNX
peaKLmiA.
XuMmnyeckoe

MpeBpaLLeHns 6enKoB NULLW B opraHumMe. bronormnueckume
(yHKUMKM GenkoB. Buonornyeckme yHKUMM XMpoB. Ponb
OpraHM4yeckom XMMUW B pelleHMn npobsem NULLEBOIA
6e3onacHocTu

TeopeTuueckoe saHaTme. OpraHMyeckas XMMUA B XKU3HU
W BeATeNIbHOCTU Ye/loBeKa.

Ponb  OpraHM4yeckorM XuMMWW B PELEHMU  NPo6aeM
3HEepreTMYecKoin 6e30MacHOCTU, B PasBUTUM MeAVLMHBI,
CO3[aHNN HOBbIX MaTepVasioB, HOBbIX NCTOYHUKOB 3HEPTUN
(anbTepHaTVBHbIE  UCTOMHUKM  3Heprum).  OnacHOCTb
BO3AEMCTBMA HA KMBble OPraHM3Mbl  OpPraHMYecKmx
BELLECTB OTAE/bHbIX KnaccoB (YrneBoAopoabl, CnupPThI,
(heHO/bI, XNOpOPraHMYeckue MpPoOn3BOAHbIE, anbiernibl u
Ap.), CMbICn  nokasaTens npefenbHO  4ONYCTUMOWA
KOHL|eHTpaLuu.

NNabopaTopHoe 3aHsATHE No2. N peHTnmkaums
OpPraHNYecKnNX COeANHEHWIA.

KoHTponbHaa pabtoTta Ne2

TeopeTnyeckoe 3aHATHE. CKopocTb peakunn.

X1MMYeckoe paBHOBeCHE.

3aBMCMMOCTb CKOPOCTU peakumy 0T pas/iMyHbIX (PakTOpOoB:

MpupoAbl  pearvupyrowyx  BeLeCTB,  KOHLEeHTpauuu

pearvpyroMx  BeLecTs, Temnepatypbl W M/0Waam
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MP 19; MP 20; MP21;
MP 24; MP 25; MP 48;
MP61; NP6 2; NP6 4;

MP6 5; NP6 6; NP6 10
OK 01; OK 02; OK 04; K 3.1;
NP 24; NP 25; NP 28; NP 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; NP6 10

OK 01; OK 02; OK 04; MK 3.1;
NP 23; NP 24; NP 26; NP 28;
NP 29; NP 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; NP6 2; NP6 4; NP6 5; NP6 6;
MP6 8; NP6 9; NP6 10

OK 01; OK 02; INK 3.1;
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; NP6 5;



paBHOBECYIE

Pasgen 6. PacTtBopbl

Tema 6.1.
IMoHsTHE 0
pacTBopax

PEaKLMOHHOM  MOBEPXHOCTW.  TemnnoBble  3(QeKTbl
XUMUYECKUX — peakumii. OK30- W 3HAOTEPMUYECKME,
peakLn.

O6paTUMOCTb peakLmMil. XUMWUYECKOe paBHOBECWE W €ro
CMelleHWe noj  [JeliCTBMEM  pasMuHbiX  (DaKTOPOB
(KOHLIEHTpaLMs peareHToB WM MPOAYKTOB  peakuuu,
[aBNeHVe, TemnepaTtypa) 08 CO3AaHWA  OMTUMAIbHBIX
YC/IOBUI MPOTEKAHWS XUMUYECKMX MPOLECCOoB. MpUHLMN
Jle LWatenbe

MpakTuueckoe 3aHaTue Ne 9. OnpegeneHve CKOpPOCTU
XUMUYECKON peakuui, YCNOBUA CMELLLEHNSt XMMUYECKOro
PaBHOBECHS.

TeopeTuyeckoe 3aHaTue. PacTBopbl.

PacTBOpeHMe KakK (hM3MKO-XMMUYECKMiA npouecc. Crnocobbl
MPUroTOB/IEHNS PacTBOpPOB. PacTBOpUMOCTL. MaccoBas
[0N1f  pacTBOPEHHOro BewlectBa. CMmbICn  MokasaTtens
npefenbHO  JOMYCTUMOM  KOHUEHTpauum U €ero
1CNO/b30BaHME B OLIEHKE 3KO0rMYeCcKoin 6e30nacHOCTH.
MpaBunna 3KOMOTMYECKU LenecoobpasHoro noBeseHns B
ObITYy W TPYAOBON [AEATENbHOCTW B LENSX COXpaHEeHWs
CBOEr0 3[0pOBbSi W OKpYXXaroLleli MpUPOAHON  cpefpl;
OMacHOCTb  BO3LEWCTBMA  HA  JXKMBble  OpPraHu3Mbl
onpefeneHHbIX BELLECTB.

PelueHue MPaKTUKO-OPUEHTUPOBAHHbIX pacyeTHbIX
3aflaHWini  Ha pacTBOpbl, WUCMOMb3yeMble B ObITOBOW 1
MPOV3BOACTBEHHOM [eATeNbHOCTY YenoBeKa
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NP6 7; MP6 9; MP6 8; NP6 10;

OK 01; OK 02; K 3.1;
NP 23; NP 24; NP 34,
MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17, MP21
MP6 1; MP6 2; NP6 3; MP6 4; MP6 5;
MP6 7; NP6 9; NP6 8; NP6 10;

OK 01; OK 02; K 3.1;
NP 23; P 24; NP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
MP6 1; MP6 2; NP6 3; NP6 4; NP6 5;
MP6 7; NP6 9; MP6 8; NP6 10;



Tema 6.2. Na6opaTtopHoe 3aHATne Ne3. [MpUroToB/eHNe pPacTBOPOB
WccnenoBaHne  3a/1aHHOI KOHLIEHTPALMMN.
CBOWCTB
PacTBOPOB

Pasgen 7. Xumusa B 6bITYy U NPON3BO/ACTBEHHOW AeSATENILHOCTU YenoBeKa

Tema 7.1 TeopeTnyeckoe  3aHATUE. HoBellime  AOCTUXEHWS
XVUMWS B ObITY 1 XMMWUYECKOIA HayKN Y XUMUYECKOI TEXHONOTUNA.
MPOV3BOACTBEHHO Po/lb XUMUM B OOECMEeYEeHWM  3KOMOTUYECKOM,
 [eATeNbHOCTU  3HEpreTMYecko ¥ MULLEBOA 6e30MacHOCTM, Pa3BUTUM
yenioBeka MeauUMHbL. [MpaBuna noucka W aHaiM3a XMMUYECKOW
MH(OPMaUMM 13  pasfiMiHbIX WCTOYHMKOB (Hay4yHas W
yyebHO-HayyHast  nuTepaTypa,  CpeacTBa  MacCOBOM
NHopmauumn, ceTb VIHTepHeT)
MpakTuueckoe 3aHaTue Ne 10 COCTaBNEHME KENCOB O
MPUMEHEHUN XUMUYECKUX BELLUECTB W TEXHONOTUA C
yyeToM 6yayLeli NpogecCnoHabHOM AeATeNbHOCTM

MpakTuueckoe 3aHaTMe Ne 11 3almMTa KeWcoB o
MPUMEHEHUN XUMWYECKNX BELIECTB WU TEXHONOIM C
yyeToM 6yayLueii npodeccnoHaIbHOM AeATeNIbHOCTH
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OK 01; OK 02; TK 3.1,
NP 23; NP 24; NP 34,
MP 1, MP 2; MP 3; MP 4;
MP 12; MP 17; MP21
MP6 1; NP6 2; NP6 3; NP6 4; NP6 5;
NP6 7; NP6 9; MNP6 8; MP6 10

OK 01; OK 02; OK 04; OK 07,
MK 3.1,
NP 25; NP 32; N1P 26;
ne 27; NP 28; J1P 29;
MP 1; MP 2MP 24; MP 25; MP 48;
MP61; MP63; NP6 6; NP6 9; NP6 10;

OK 01; OK 02; OK 04; OK 07
MK 3.1;
NP 23; NP 24; NP 33; NP 34; NP 27,
NP 28; NP 29; TP 30; NP31;
MP 3; MP 4; MP 5; MP 6; MP 7,
2 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 3.1;
NP 23; NP 24; NP 33; P 34; NP 27;
NP 28; P 29; 1P 30; NP31;



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

MpomexyTouyHasa aTTecTaumna (AU depeHUMpPoOBaHHbI 3a4eT) 2 —
Bcero: 82 6
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3. YC/10BNA PEANTNSALUNN TTPOT'PAMMBbI YYEBHOI O NMPEOMETA

3/1. MaTepuanbHO-TeXHUYECKOe 06ecreveHNe

[na ocBoeHWs nporpamMmbl yyebHoro npegmeta OOlM6/12 Xumna B
OBMNOY «K3MT» wumeeTcsi Yy4ebHbl1  KabWHET  «ECTeCTBEHHOHayuYHble
AVCUNNNNHbBI». '

[MomeLLeHNe KabMHeTa OCHALLEHO TWUMOBbLIM 060PYAOBaHMEM, B TOM YWUCIE -
cneuuanu3vpoBaHHOM  y4yebHOM  Mebenblo M cpeAcTBaMuM  0BydeHUs,
HeoOXOAUMbIMW  A/19  BbIMOSIHEHUA  TPeGOBaHWA K  YPOBHKO  MOATOTOBKU
obyuvaroLpmxcs.

OcHallleHVe y4ebHOro kabmHera: t ,

- nocafo4Hble MecTa Mo KO/IMYeCTBY 00YyYaroLmnXCs;

- paboyee MeCTO npenojasarens;

- NpodeccrMoHaIbHO-OPUEHTUPOBAHHbIE 3a[aHNS.

AnpakTnyeckne matepuanbi:

-MEeTOMNYeCKNe PEKOMEHAALUMM MO BbIMOMIHEHUIO MPAKTUYECKUX paboT Mo
yuyebHoMy npeameTy OOIM6.12 Xumuns;

- KOMMAEKT 3afaHnii Ans npoBefeHNs MMCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMIMNeKT 3alaHniA ans npoBeaeHns MUCbMEHHOI 0
AnhdepeHUMpPoBaHHOIO 3a4eTa.

TexHu4yeckme cpefcTBa 00y4YeHus:

- NEepCOHa/IbHbIA  KOMMbIOTEP  C  JIMLEH3MOHHLIM  MPOrPaMMHbIM
obecrieyeHnem;

- MPOEKTOop C 3KpaHOM.

3anbl:

BrubnmnoTeka, YMTaNibHbIN 3a/1 C BbIXOLOM B CETb VIHTEpHET.

3.2. VIHhopmaumMoHHOoe obecneyeHne peannsalmmn nporpaMmmb|

[na peanusauumn nporpammel B 6M6nmotedyHom ¢oHge OBIMOY «K3OMT»
MMEKTCA MeyaTHble W 3/IEKTPOHHblEe 06pas3oBaTefibHble U UH(OPMALMOHHbIE
pecypcbl 418 1UCMOo/b30BaHUA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOYHWNKN

1 AHuHoreHoBa W.B. Xvmua: yyebHUMK W MPakKTUKYM [A/19 CPeAHerc
npodgeccnoHansHoro ob6pasosaHus/ .B. AHduHoreHosa, A.B. babkos, B.A.
MonkoB. — 2-e u3fd., ucnp. n gon.— Mocksa: M3gaTensctBo HOpait, 2024. —
291 c. — (MpodpeccuoHanbHoe obpas3oBaHue). — ISBN 978-5-534-11719-6. —
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TeKCT: anekTpoHHbIN // ObpasoBaTenbHad nnatopma KOpant [cant]. — URL:
https://urait.ru/bcode/538526

3.2.2. [lonofiHUTENbHbIE NCTOYHUKU

1 AHuHoreHoBa W.B. Xwummus. bBa3oBblii ypoBeHb: 10— 11 Knaccel:
y4ebHUK 4na cpefHero obuiero obpasosaHms/ L.B. AH(mHoreHoBa, A.B. babkos,
B.A. INonkos. — 2-e u3g., ucnp. n gon. — Mocksa: M3patensctso HOpawt, 2024.
— 290 c¢. — (O6uieobpasosatenibHblii UMKN). — ISBN 978-5-534-16098-7. —
TeKCT: aneKTPOHHbI // Obpa3oBaTensbHas nnatgopma HOpant [caint]. — URL:
https://urait.ru/bcode/544870

2. XUMMS: y4ebHUK AN cpefHero npogeccuoHanbHoro obpasosaHms/ KO.A.
Neb6enes, I'.H. ®apnees, A.M. lNony6es, B.H. LLlanosan; nop obuwein pegakumen
.H. ®ageeBa. — 2-e m3f., nepepad. n gon. — Mocksa: M3patenscteo HOpair,
2024. — 431 c. — (MpodpeccroHanbHoe obpasoBaHne). — ISBN 978-5-9916-
7723-3. — TeKCT: aneKTPOHHbIN // ObpasoBaTensHas nnatgopma KOpainT [cainT].
— URL.: https://urait.ru/bcode/53 7876

3. MapTbiHOBa T.B. XuMusti: y4yebHUK W MpPaKTUKYM [0S CPeAHero
npodeccnoHanbHoro ob6pasosaHus/ T.B. MapTteiHoBa, W.B. AptamoHoBa, E.B.
CooyHOB; nog obuiel pegakument T.B. MapTblHOBOW. — 2-e 13f., ucnp. 1 gon. —

MockBa: W3patenbctBo HOpant, 2024. — 368 c.— (IMpodeccmoHanibHoe
obpaszoBaHue). — ISBN 978-5-534-11018-0. — TeKCT: 3NEKTPOHHbIA /]
O6pa3zoBaTe/ibHas nnargopma FOpant [cawT]. — URL.:

https://urait.ru/bcode/536721
4, HukonbCkni - A.b.  Xumusa: y4yebHWK W MPakKTUKYyM 4S9  CpefHero
npoeccuoHanbHoro obpasosaHusa/ A.b. Hukonbckuid, A.B. CyBopoB. — 2-e 13f,,

nepepab. n pon. — MockBa: W3patensctBo HOpait, 2024. — 507 ¢ —
(MpoeccnoHanbHoe o6pa3oBaHne). — ISBN 978-5-534-01209-5. — TekcT:
ANeKTPOHHbIN // Ob6pasoBaTenbHad nnatgopma HOpant [cait]. — URL:

https://urait.ru/bcode/538279

3.2.3. IHTepHeT-pecypcbl

1 EanHan Konnekunu UM(DPOBLIX  06pas3oBaTe/ibHbIX  PECYpPCOB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuitickass  anekTpoHHas  WKona [DneKTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

3. NHhoypok [GnekTpoHHsbIin pecypc] URL: https://infourok.ru/

4. Pewy EID. Xwumua [3nekTpoHHbid pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPO/J1b 1 OLUEHKA PE3YJIbTATOB OCBOEHUA YUEBHOI O

KoHTponb ¥

PacKpbIBAlOTCS  uepes

NMPEOMETA
OLlEHKa pesynbTaTOB OCBOEHMSI Yy4yeOHOro npeameTa
AUCUMNAMHAPHbIE  Pe3y/bTaTbl, HanpaBfieHHble  Ha

(hopmmpoBaHMe 00WMX U MNPOMECCUOHANbHBLIX KOMMETEHUMIA N0 pasgenam u
TemaM Cofep>kaHna y4ebHOro matepuana.

Obuwasn /
npodgeccnoHanbHas
KoMneTeHUWNA
OK 01. BblbupaTb cnocobbl
peLueHns 3agad

NpoheccnoHabHOM
AeAaTeNbHOCTH
MPUMEHUTESIBHO K Pas3INyHbIM
KOHTEKCTaM

Pasnen / Tema

Pasgen 1, Tema 1.1, Tema
1.2

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
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Twunbl OLEHOYHbIX

MeponpuaATUin
TecTupoBaHue
YCTHbIA onpoc
MpencTasnieHne  pesy/bTaToB
MpaKTUYecKnx paboT
TecTupoBaHue
YCTHbIl onpoc
MpencraBneHne  pesy/bTaToB
NpaKTUYecKnx paboT
CocrasneHve YpaBHeHW
peakuuii

PeLlieHMe XMMUYecKnx 3agau
KoHTposibHas paboTa

TecTupoBaHue

YCTHBI onpoc
[MpencTaBneHne  pesynbLTaToB
MPaKTUYeCcKmXx paboT
CocrasneHve ypaBHeHUI
peakuuii

KoHTposibHas paboTta
TecTupoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
MPaKTUYeCcKmX paboT
CocrasrneHve YpaBHeHI
peakuuii

PeLleHne XMMMUYECKMX 3aau
KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHve  pesynbLTaToB
MPaKTUYecKmx paboT

PeLleHne XMMMYECKuX 3aau
TecTupoBaHue

YCTHbIn onpoc

lNpenctaBsneHne  pesynbLTaToB



OK 02. icnonb3oBaTb
COBpPEMEHHbIe cpefcTBa
nowucka, aHanmsa n
NHTeprpeTauumn MHhopmMaLmm
n NH(opMaLMOHHbIE
TEXHONOrNN ANS BbIMOMHEHWSA
3ajau npogeccMoHaIbHOW

[EATENbHOCTY

OK 04. AdpexTnBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOJ/MEKTUBE 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

PeLleHne XuMnyeckmx 3afad
TecTmpoBaHue

YCTHbIN onpoc
MpeAcTaBneHne  pesynbTaToB
MpaKkTUYecKnx paboT

PeLleHne XMMMYecKunx 3agay
Kelic 3agaHus

TecTupoBaHue

YCTHbI onpoc
lNpenctasneHne  pesynbLTaToB
MpaKTUYecKnx pabot
TecTpoBaHue

YCTHbIn onpoc
MMpenctaBsneHve pesynbLTaToB
npaKTUyecknx pabot
CocrtasrneHuve ypaBHeHUI
peakuuii

KoHTposibHas pabota
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
CocTaBneHuve ypaBHeHWIA
peakuuin

PeLLeHne XMMMYECKUX 3a4a4
KoHTponbHasa paboTa
TecTupoBaHue

YCTHbI onpoc
MpeacTasneHne  pe3ynbTaToB
NpaKTUYecknx paboT

PelLeHne XMMmMYyeckux 3afay
TecTnpoBaHue

YCTHbIn onpoc
MpencTaBneHne pesynbTaToB
NpaKTUYecknx paboT

PelleHne XNMMUYECKNX 3agau
TecTmpoBaHue

YCTHBII onpoc
MpeacTaBneHne  pe3ynbTaToB
NpPaKTUYeCKnx paboT

PeLleHe XUMUYECKNX 3adad
Kelic 3apgaHus

TecTupoBaHue

YCTHbIN onpoc

MpeAcTaBneHne  pesy/bTaToB



KomaHge
OK 07. CopgeicteoBatb
COXPaHEHUIO  OKpPY>KaroLLei
cpefbl, pecypcocbepexeHuto,
MPUMEHSTb 3HaHWS 06
M3MEHEHUM KN1Mara,
MPUHLMIMbI 6epexxnmBoro
NPOV3BOACTBA,  3PPEeKTUBHO

[e/icTBOBaTb B Upe3BblyaliHbIX
cUTyaumsx

MK 1.1. BbINONHATL BBOA U
06paboTKy TEKCTOBbIX
[aHHbIX.

Pasgen 3, Tema 3.3

Pasgen 4, Tema 4.2, Tema
4.3

Pasgen 6, Tema 6.2

Pasgen 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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NPaKTUYeCKnx paboT
PeLleHne XMMmn4yeckmx 3agau

TecTnpoBaHue

YCTHbI onpoc
MpefcraBneHne  pesy/bTaToB
npaKTUyecknx paboT
CocTaBneHue ypaBHEHUI
peakuuii

KoHTposibHas paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbTaToB
npaKTUyeckunx pabot
CocrasneHve ypaBHeHWA
peakuuii

PelLeHne XMMMYeCcKux 3afau
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHe  pesynbTaToB
NpakTUYeCcKmx paboT

PeLleHne Xxummnyeckmx 3afad
TecTupoBaHue

YCTHBIA onpoc
MpeacTaBneHve  pesynbTaToB
NPaKTUYECKNX paboT

PelLeHne XmuMmnyeckmx 3agau
Kelic 3agaHus

TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHe  pesynbTaToB
NpakTU4ecKnx pabot

PeLLeHne XMMmMYyeckux 3agau
Kelic 3agaHus

TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
npaKTUyeckunx pabot
CocrasneHve ypaBHeHUI
peakLuuii

KoHTponbHasa paboTa
TecTupoBaHue

YCTHbIA onpoc



Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1, Tema
6.2

Pasnen 7, Tema 7.1
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MpefcTaBneHne pesynbLTaToB
npaKTUyecknx pabot
CocrtasneHuve ypaBHeHUI
peakuuii

PeLLeHne XMmMUyecknx 3agad

KoHTposbHas pabota
TecTupoBaHue

YCTHBIIA onpoc
MpencraBneHne  pesy/bTaToB
MpaKTUYecKnx paboT

PeLLeHne XMMMUYeCKMX 3aa4
TecTupoBaHue

YCTHbIA onpoc
MpefcraBneHne  pesynbTaToB
MPaKTUYeCcKMX paboT

PeLLeHne XMMUYeCcKnx 3agad
TecTupoBaHue

YCTHbIIA onpoc
MpeacTaBneHne  pesy/bTaToB
npakTU4ecKnx pabot

PeLLeHMe XMMNYECKMX 3adad
Kelic 3agaHus
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