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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOrPAMMbI
YYEBHOIO NPEOMETA

1.1. Mecto y4yebHOro npeagmeTra B  CTPYKTYype  OCHOBHOW
npodgeccuoHasibHOM 06pa3oBaTe/IbHOM MPorpaMmmb|

YuebHblidi  npeAMeT  «XUMUSI»  SIBNSIETCA  0053aTeNbHOM  YacTbio
00LLIe06pa3oBaTe/IbHOro LMKIa OCHOBHOW MpodiecCroHabHOM 06pa3oBaTe/bHON
nporpaMmbl -  MPOrpaMMbl  MOAFOTOBKM  KBA/IM(IMLMPOBAHHBLIX  paboumx,
cnyxawmx no npogeccun  15.01.05 Ceapwuk  (py4yHOW U YaCTUYHO
MeXaHM31POBaHHOW CBapKKM (HaraBKu).

1.2. Llenu n nnaHnpyemble pesysibTaTbl 0CBOEHNSA Y4e6HOro npeameTa

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTta

CofiepXaHve nporpaMMbl y4eOHOro npeamMeTa «XUMWS» HarpasfieHO Ha
NOCTUXKEHME PEe3y/bTaTOB €ro U3y4yeHns B COOTBETCTBMM C TpeboBaHMsMU PIOC
COO c yyeTom npoeccroHanbHoi HanpasneHHocTn @IrOC CIO.

OCHOBHOW LENIbl0  M3yUYeHNs Y4yebHOro npeameTa  «XUMUS»  SBNSETCA
(hopMUpPOBaHME Y CTYAEHTOB XMMWYECKON COCTaBNAOLLENA eCTeCTBEHHOHAY4YHOW
KapTWHbl  MMpa KaK OCHOBbl MPUHATMS  PELUEHWMA B XXU3HEHHbIX WU
NPOV3BOACTBEHHbIX CUTYaLMAX, OTBETCTBEHHOIO NOBEAEHNS B NPUPOAHON Cpeae.



1.2.2 MnaHupyemble pe3y/ibTaTbl OCBOEHMS yUYe6HOro npeamMeTa
Oco60e 3Ha4YeHNe yUebHbIi NpeamMeT MMeeT Npu POPMMPOBAHMI 1 Pa3BUTMM OBLLMX 1 NPOGECCUOHABbHBIX KOMMETEHLWIA,

a TaKXKe COOTBETCTBYHOLUMX UM pe3yrnibTaTaMm 06yueHus cornacHo @roC COO.

MnaHupyemble pe3ynbTaTbl 06yvyeHUs

KomneteHuun (OK, MK)

OK 02. Vcnonb3osatb
COBpPEMEHHbIe cpeacTea
rnoucka, aHanmnsa n
NHTepnpeTauun

NH(opmaLunn n
NH(OPMaLNOHHbIE
TEXHO/I0rnn ans
BbIMO/IHEHUS 3ajau
NpoheccroHasIbHOM
LleaTenbHOCTU

Obuime
NIP23 - TrOTOBHOCTbL K Tpyay,
macTepcTBa, TPYAO/00OMeE;
NP24 - TOTOBHOCTb K  aKTWBHOIA
TEXHO/IOTMYECKOW U COLUMaNbHOW  HarpaB/ieHHOCTH,
CMOCOBHOCTb NHULMMPOBATD, NnNaHMpoBaTb 7
CaMOCTOATE/IbHO BbINOMHATL TaKyt AeATe/lbHOCTb;
JNIP25 - nHTepec K pas3nnyHbIiM chepaM NpogeccMoHasbHOM
LeATeNbHOCTM, YMEHMe COoBeplUaTb OCO3HaHHbIA BbIGOP
Oyaywieii npogeccMnm U peann3oBbiBaTb  COOCTBEHHbIE
YXVM3HEHHbIE MaHbl;
JIP26 - rotoBHOCTb WM CMNOCOBGHOCTb K 06pa3oBaHUO U
caM000pa3zoBaHNI0 Ha MPOTSXKEHUW BCEW XKU3HW;
P32 - ChOpMMPOBAHHOCTb MUPOBO33PeHNs,
COOTBETCTBYIOLLEr0  COBPEMEHHOMY YPOBHIO  Pa3BUTUSA
HaykM W OOLWEeCTBEHHON MpPaKTUKW, OCHOBAHHOIO Ha
Ananore KynbTyp, CMNOCOGCTBYHOWErO0 OCO3HAHWK CBOEro
MecCTa B NOMKYNbTYPHOM MUPE;
MP6 - pa3BuBaTb KpeaTVBHOE MbILLU/IEHME MPU PeLLeHnn
YXWU3HEHHbIX Npo6siem;
MP16 - ocyLlecTBnsTb
rnepeHoca  Cpeacts U
npogeccMoHanbHYO cpeay;

OCO3HaHME LIEHHOCTU

[esTeNbHOCTU

LieNeHanpaBneHHbIA  MOMCK
CnocoboB  AeicTBuMs B

OucunnnnHapHbie

MP61 - cthopmMmpoBaTb NPELCTaB/EHNS: O XUMUYECKOWA
COCTaBNAOLLEA eCTECTBEHHOHAYYHON KapTWHbI MUpa,
ponv  XMMUW B MO3HAHUW SABMEHWA NPUPOAbl, B
(hOPMUPOBAHNN MbILLIEHUS N KYbTYpbl IMYHOCTH, ee
(hYHKUMOH&/IbHOW  FPaMOTHOCTW, HeobXoAMMON  Ans
pelleHns  MpakTUYecKUX 3aga4 M 3KOM0rMYecKu
000CHOBAHHOr0 OTHOLLUEHWA K CBOEMY 3[0POBb0 U
NPUPOAHON Cpese;

MP62 - BnageTb CUCTEMON XUMWUYECKUX 3HAHWA,
KOTOpasd BK/IHOYAeT: OCHOBOMOMararolime MoHATUSA
(XMMUYECKMIn 3N1eMEHT, aTOM, 3/1eKTPOHHAas 060/104Ka
atoma, s-, p-, d-3M1eKTPOHHbIE OpPOUTAIN aTOMOB, WOH,
MONIEKYNa, BaIEHTHOCTb,  3/IEKTPOOTPULATENBHOCTD,
CTerneHb  OKUCMIEHWA,  XUMMUYecKad  CBSi3b,  MOJb,
MONSpHas Macca, MONSPHbIA 06bEM, YrNEePOAHbIiA
CKeneT, PyHKUMOHaIbHAsA rpynna, pagukan, nomepus,

N30Mepbl, rOMO/IOrMYECKNIA pAL, romonoru,
YrNeBOAOPOAbl,  KUCMOPOA- W a30TcoAepallue
COEAVHEHNs, OMONMOrMYECKM aKTVBHbIE  BeLLEecTBa
(yrnesodpl, >Kupbl, 6GenkuM), MOHOMEP, NOIUMep,
CTPYKTYpHOe 3BEHO, BbICOKOMO/IEKYNSPHbIE
COEAVHEHNS,  KPUCTa/IIMYeCKass  pelueTka,  TuMbl



MP17 - yMeTb NepPeHOCUTb 3HaHWA B MO3HaBaTE/IbHYIO U
MPaKTUYECKYH 06/1aCTUN XXN3HELEATEIbHOCTY;

MP18 - yMmeTb WHTerpupoBaTb 3HaHUA U3 pasHbIX
npeaMeTHbIX 06nacTel;

MP21 - BnafeTb HaBblKaMu MOMYYEHUS WMHGOPMaLUN K3
NCTOYHUKOB pasHbIX TUNOB, CaMOCTOATE/IbHO
OCYLLECTBMATL  MOUCK, aHaIu3, CcucTemMaTMsauuio U
NHTEpPNpeTaumio MHHOOPMaLMN pasinyHbIX BULOB U (HOpM
rnpeLcTaBneHuns;

MP24 - wucnonb3oBaTb CpeacTBa MHMOPMAUMOHHLIX W
KOMMYHUKaLMOHHBIX TEXHOOMiA B peLleHnm
KOTHUTUBHBIX, KOMMYHMKaTUBHbIX W OpraHun3auMoHHbIX
3afa4 ¢ cobntofeHemM TpeboBaHWA 3ProHOMUKN, TEXHUKM
6e30MacHOCTK, rMrMeHbl, PecypcocoepeXxeHmns, NpPaBoBbIX U
3TUYECKNX HOPM, HOPM MH(hOPMaLMOHHOW 6e30nacHOCTH

XUMNYECKNX peakuui (okucnutensbHo-
BOCCTAHOBWUTE/bHbIE,  3K30- W  3HAOTEPMUYECKUe,
peakuMn WOHHOro 06MeHa), pPacTBOp, 3MEKTPOSUTHI,
He3NeKTPONNTbI,  3NIEKTPONUTMYECKas — Auccoumauns,
OKWUCNNTENb, BOCCTAHOBUTE/Nb, CKOPOCTb XUMUYECKOW
peakumMn, XMMUYECKOe paBHOBECUE), TEOPUU W 3aKOHbI
(Teopusi  XMMMYECKOrO  CTPOEHMS  OpraHMyecKmx
Bewects A.M. byTnepoBa, Teopus 3M1EKTPOIUTUYECKON
anccounanmn, nepuoanYecKnii 3aKOH a.n.
MeHpeneesa, 3aKOH COXpaHeHns Macchbl),
3aKOHOMEPHOCTW,  CUMBOJ/IMYECKUIA  SI3bIK  XUMWMW,
(haKTONOrMyeckne CBeAeHNS O CBOMCTBaX, COCTaBe,
Nnosly4YeHMn 1 6e30MacHOM MCMOMb30BaHNN BaXKHEMLLINX
HeopraHN4eckUX M OpraHUYecKMx BELLECTB B ObITY ©
NPaKTUYeCKON [esaTeNIbHOCTI YeroBeKa;

MP63 - yMeTb BbISBIATb XapaKTepHble MPU3HAKN W
B3aMMOCBSA3b  M3YUYEHHbIX  MOHATUIN,  NPUMEHSTb
COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUN CTPOEHUS U
CBOICTB HeopraHW4ecknx W OpraHWYeckux BeLLECTB W
NX NpeBpaLLeHniA; BbISIBATL B3aUMOCBS3b XMMUYECKMX
3HaHWM C MOHATUAMW W MPeACTaBNEHUAMU  ApYrnx
eCTecTBEHHOHAaY4YHbIX NPeaMeTOB;

MP64 - ymeTb  MCMONAb30BaTb  HaMMeHOBaHWSA
XUMUYECKUX  COEAMHEHMIA  MeXAYHapOAHOro Cor3a
TEOPEeTMYECKOW M MPUKNAAHON XUMUM U TPUBMaASIbHbIE
Ha3BaHWA BaXXHEMLUMX BeLLeCTB (3TWMEH, aLeTu/EH,
rMALEPUH, (PeHon, (opManbierna, YKCyCHas Kucrora,
FMWUMH, YrapHbld ras, Yrnekucnblii ras, aMMuak,



ralieHas n3BecTb, HeralleHas U3BeCTb, NUTLEBASA COofa U
Lpyrux), CocTaBiATb (OpPMynbl HeopraHuyeckux wu
OpraHN4YecKnMx  BeLUeCTB, YPaBHEHUA  XUMUYECKUX
peakumin, OOBACHATbL WX  CMbICA;,  NOATBEPXKAATb
XapaKTepHble  XMMUYecKMe  CBOWCTBA  BeLLECTB
COOTBETCTBYIOLUMMM  3KCMEPUMEHTAMU 1 3amnnUCAMU
YPaBHEHUIN XMMUYECKMX PeaKLIniA;

MP65 - ymeTb YyCTaHaBIMBaTb MPUHAANEXHOCTb
N3YYeHHbIX HEeOpPraHNMYecknX N OpraHNUYecKnX BeLLecTB
K OnpejeneHHbIM KaccaMm W Trpynnam COeAuvHEeHWN,
XapaKTepu3oBaTb MX COCTaB W BaXKHelLuMe CBOWCTBA;
onpeaenaTb BUAbl XMMWYECKUX CBA3e (KOBasleHTHas,
NOHHaA, MeTa/l/IMYecKas, BOAOpPOAHasA), TUNbI
KPUCT/IINYECKNX peLIeToK BELLLeCTB;
K/accuunumMpoBaTb XMMUYECKME peakLmu;

MP66 - BnageHWe OCHOBHbLIMW MeTOAaMW Hay4yHOro
MO3HaHWA  BELLeCTB U XUMUYECKUX  ABNEHWI

(HabntoseHwe, n3mepeHme, 3KCMEPUMEHT,
MOAEeNnpoBaHue);
MP67 - CchOPMUPOBAHHOCTb YMEHWUIA NPOBOAUTH

pacyeTbl MO XUMUYECKUM (HOpMyniam W YpaBHEHUAM
XUMUYECKNX peakumid ¢ MCNob3oBaHMEM (PU3NYECKNX
BE/INYNH, XapaKTepu3yroLLmx BelLecTBa c
KO/TMYECTBEHHOW CTOPOHbI: Macchl, ob6bema
(HopmanbHble YCNoBWMA) ras3oB, KONMYeCTBa BELLECTBAQ,
NCMOMb30BaTb CUCTEMHbIE XWUMWYECKME 3HaHMS [ns
MNPUHATUA  PEWIeHUA B KOHKPETHBbIX  XMU3HEHHbIX
CUTyaUumnsiX, CBSI3aHHbIX C  BewlecTBaMM U UX



NMPUMEHeHVEM;
MP68 - cthopmMMpOBaHHOCTb YMEHWIA MNMaHUMPOBATb W
BbINO/HATL XUMWYECKUIA 3KCNepUMeHT (npeBpaLleHuns
OpraHWYecKmx BELLECTB MPW HarpesaHUW, MonyyeHume
aTUNIeHa W M3yYeHWe ero CBOMCTB, KayeCTBEeHHble
peakuMn Ha afbAerupl, Kpaxmas, YKCYCHYH KUC/OTY;
JeHaTypaumns 6enkoB NPU  HAarpeBaHWW, LBETHble
peakummn 6eKoB; NPOBOAMTL PeakLm NOHHOIO 0OMeHa,
onpefensaTb Cpeay BOAHbIX PacTBOPOB, KayeCTBEHHbIe
peakumm Ha cynbaTt-, KapboHaT- U XJI0PUL-aHUOHbI, Ha
KaTMOH aMMOHUSA; peLuaTb 3KCNepuMeHTa/IbHbIe 3a4aun
no Temam "MeTannbl" 1 "HemeTannbl™) B COOTBETCTBUN
C MpaBuiaMmn TEXHUKN Ge30MacHOCT Npu obpaLLeHn ¢
BewlecTBaMn M NabopaTopHbIM  060PYAOBaAHUEM;
MpeLCcTaBNATb Pesy/bTaTbl XMMUYECKOr0 3KCMepnumeHTa
B (hopme 3anucy  ypaBHEHWA COOTBETCTBYHOLLMX
peakuuii ¥ (opMynMpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3y/bTaTos;

MP69 - cdhopMMPOBaHHOCTL YMEHUS aHa/IM3NPOBaTb
XVIMUYECKYI0 WH(OPMaLMIO, MONyYaeMylo K3 pasHbIX
MCTOYHWNKOB (CpPefcTB MacCOBOW WH(OpMaLMK, CeTb
WHTepHeT u apyrue);

MP610 - chopMMPOBAHHOCTb YMEHMWIA CO6MOAATb
npaBun/a 3KOOrMYECKN LienecoobpasHoro noBefeHns B
ObITY ¥ TPYLOBOWN [EATENbHOCTU B LENAX COXPaHeHUs
CBOEro 370pOBbA M OKPY>KAKOLLENn NpUPOLHON cpefbl;
YyunTblBaTb  OMAacHOCTb  BO3AEWCTBUA  Ha  XKMBble
OpraHv3Mbl OMpefeneHHbIX BELLEeCTB, NMOHUMAA CMbICA



OK 04.
B3aMMO/EeNCTBOBATb

AgekTBHo  JIP32 -
N COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHK  Pa3BUTMS

C(hOpMMPOBAHHOCTb MUPOBO33PEHNS,

paboTaTb B KO/NEKTMBE M HayKM W OOLLECTBEHHOM MNPAaKTUKW, OCHOBAHHOIO Ha

KOMaH/ie

Avanore Ky/bTyp, CrOCOGCTBYHOLLETO OCO3HAHWIO CBOEro
MecTa B MOJIMKY/IbTYPHOM MUpE;
JIP34 - 0co3HaHMe LUEHHOCTU Hay4YHOW [esTeNlbHOCTH,

rOTOBHOCTb OCYLLeCTBNATb NPOEKTHYIO n
nccnefoBaTeNlbCKyo AeATeNbHOCTh WHAMBUAYaIbHO M B
rpynne;

MP1 - CaMOCTOATENbHO (hopMynmpoBatb n
aKTyann3mpoBaTb npotnemy, paccmaTpuBaTh ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLIECTBEHHbIN MPU3HAK WK
OCHOBaHWS 19 CpaBHeHWs, Knaccupukaumm n 0606LLeHNS;
MP3 - onpegendatb LUenn  [eATeNbHOCTM, 334aBatb

napameTpbl U KPUTEPUN NX LOCTUXKEHNS;
MP5 - BHOCWUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLEeHMBaTb
COOTBETCTBME Pe3yNbTaToB LENAM, OLEHMBaTb PUCKM
nocneacTBUiA AeATENbHOCTH;

MP7 - BnageTb HaBblkaMu Y4eOHO-MCCNEA0BaTENIbCKON W

MPOEKTHOW  [eATENIbHOCTW,  HaBblKaMy  paspeLLeHust
npo6nem;
MP12 - BbISBNATbL MNPUYUHHO-CNELCTBEHHbIE CBA3UN U

aKTyanM3uposaTb  3ajayy, BbigBUraTb  rMnoTesy ee
PeLLeHns, HaXo0ANTb apryMeHTbl A4/ A0Ka3aTebCTBa CBOMX
YTBEPX/AEHWI, 3a[jaBaTb NapameTpbl U KPUTEPUN PELLIEHNS;
MP13 - aHanu3npoBaTb MOMyYEHHbIE B XOLe peLleHus
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rokasartesis npesfesibHON JoNyCTUMON KOHLEHTpaL M.
MP61 - cchopMmpoBaTb NPEACTaBNEHUS: O XUMMUYECKOM
COCTaB/IAOLLEN eCTEeCTBEHHOHAYYHON KapTWHbI MUpPa,
PO XUMUW B MO3HAHUWM SABNEHWIA NpPUPOAbI, B
(hOPMMPOBaHNM MbILLMIEHUA U KYNbTYPbl IMYHOCTH, €e
(hYHKUMOH&/IbHOW  rPaMOTHOCTW, Heobxoaumon  ans
PeleHNs  MNpaKTUYeCKMX 3afad W 3KONOTrMYECKM
060CHOBaHHOI0 OTHOLLEHWS K CBOEMY 3[0POBbl0 U
NPUPOAHON Cpese;

MP62 - BNageTb CUCTEMOA XMMMUYECKMX 3HaHWUMN,
KOTopasi BK/tOYaeT: OCHOBOMOMaralowme MoHATUA
(XMMWYeCKMIn 3neMeHT, aToM, 3/1eKTPOHHas 0060/104Ka
atoma, S-, p-, d-3/1eKTPOHHblE OpbUTasM aToOMOB, WOH,
MOJIEKY/1a,  B&IEHTHOCTb,  3/1eKTPOOTPULATENBHOCTD,
CTeneHb  OKUCMEHMS, XMMUYecKas CBSi3b,  MOJIb,
MO/IPHas  Macca, MOJSAPHbIA  00bEM, YI/IePOAHbIN
CKeneT, (PYHKUMOHa/IbHasa rpynna, pagvkan, u3oMepus,
N30Mepbl, rOMO/IOrMYECKIi psg, roMonoru,
YINeBOLOPOAbl,  KWUC/MOPOA- M a30Tcofepxkallume
COefiMHeHNs,  OMOMOrMYECKN aKTMBHble  BeLLecTBa
(yrneeofbl, >Xupbl, 6enku), MOHOMep, MONUMEP,

CTPYKTYpHOE 3BEHO, BbICOKOMO/EKYNSPHbIE
COEAVHEHMS,  KPUCTaIMYecKas  pelueTka,  TWnMbl
XUMMNYECKNX peakuii (oKkncnuTenbHo-

BOCCTaHOBMTE/bHbIE, 3K30- W  3HOOTEPMUYECKME,
peakuMn WOHHOro oOMeHa), pPacTBOp, 3MEKTPOSIUTHI,
HEaNeKTPONUTbI,  3MEKTPONUTUYECKas — Auccoumauums,
OKMCNUTENb, BOCCTAHOBWUTENb, CKOPOCTb XMMMWYECKOW



3aaun  pe3ynbTaTbl,  KPUTUYECKM  OUEHMBaTb  UX
[IOCTOBEPHOCTb, MPOrHO3MpPOBaTh W3MeHeHWe B HOBbIX
yCNoBuAX;

MP31 - noHMmMaTb W KUCMNOMb30BaTb MpenmyLlecTsa

KOMaHAHOW N MHAMBUAYaIbHOW paboThl;

MP32 - BblOMpaTb TemMaTUKy W MeTOAbl COBMECTHbIX
[IEACTBUIA C YY4ETOM OOLUMX MHTEPECoB, M BO3MOXKHOCTEMN
Ka>K[0ro ufieHa KonneKTuBa,

MP33 - npuvHMMaTb LM COBMECTHOW AeATENbHOCTH,
OpraHv3oBbIBaTb W KOOPAMHMPOBaTL [ENCTBMA MO ee
[OCTVDKEHWMIO: COCTaBNATb MMaH [eiCTBUIA, pacnpefensTsb
pOIM  C YYETOM MHEHWA Y4yaCTHWKOB  06CyXaaTb
pe3ynbTaTbl COBMECTHOM paboThl;

MP36 - KOOPAMHUPOBATL M BbINOHATL PaboTy B YCI0BUAX

peasibHOro, BMPTYa/IbHOIO n KOMOVHMPOBAHHOIO
B3aUMOENCTBUS;
MP37 - ocCyLllecTBNATb MO3UTMBHOE CTpaTernyeckoe

nosefeHVe B pas3IMYHbIX  CUTyauusax,  NPOABNATb
TBOPYECTBO M BOOGPaxKeHNe, ObITb MHULMATUBHBIM

MP55 - npMHUMaTL MOTMBbI U apryMeHTbl ApYruX Nofei
Nnpw aHan3e pesynbTaToB AeATeNbHOCTY;

MP56 - npu3HaBaTb CBOE MPaBO Y MPaBo APYruX Nt0Lei Ha
OLLMOKM
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peakummn, XMMUYECKOe paBHOBECUE), TEOPUU U 3aKOHbI
(Teopys  XMMWYECKOro  CTPOEHWUA  OpraHuUYecKmnx
BewectB A.M. byTnepoBa, Teopus 3N1EKTPONNTUHECKOM
Aauccoumarmn, nepuoLNYeCKni 3aKOH a..
MeHzeneesa, 3aKOH COXpaHeHus Macchbl),
3aKOHOMEPHOCTW,  CUMBOJIMYECKUIA  A3bIK  XUMUW,
(hakTONOrMYeckMe CBefeHMs O CBOWCTBaxX, COCTaBe,
nosly4eHUn 1 6e30MacHOM UCMONb30BAHUM BaXKHEMLLNX
HeopraHNMYecKnx M OpraHNYecKMx BELLECTB B ObITy U
MPaKTUYeCKOM LeATeNIbHOCTU YeN0BEKa;

MP63 - yMeTb BbISBAATL XapaKTepHble MpU3HaKKU U
B3aVMMOCBA3b  WM3YYEHHbIX  MOHATUA,  NPUMEHSATb
COOTBETCTBYHOLUME MOHATUA NPU ONUCaHUW CTPOEHUSA U
CBOWMCTB HeopraHuW4eckMX M OpraHWYecknX BeLLeCTB W
MX MpPeBPaLLeHNit; BbISBNATL B3aMMOCBA3b XUMUYECKNX
3HaHWA C MNOHATMAMW W NPELCTaBNeHNAMU  ApYruX
eCTECTBEHHOHaYYHbIX NPeAMETOB;

MP64 - ymeTb  MUCMOMb30BaTb  HaMMEHOBaHUA
XUMUYECKUX  COEAMHEHWUIA  MEeXAYHapOAHOro Ccoko3a
TEOPETUYECKON M NPUKNALAHOA XUMUW U TPUBUA/IbHbIE
Ha3BaHWS BaXKHEMLIMX BeLecTB (3TWNEH, aueTU/IEH,
rMUEPVH, (heHon, qopmanbierni, YKCycHas KUCnoTa,
FMVWUMH, YrapHbll ra3, YrNeKucnblii ras, aMMMuax,
ralleHas n3BecTb, HeralleHas 1U3BecTb, MUTbeBas cofa U
Apyrux), CoCTaBnATb (opMy/ibl HeopraHUYecKux u
OpraHNYecKnX  BELLECTB, YpPaBHEHUA  XMMMUYECKUX
peakuuin, OOBACHATbL WX CMbICA;  MOATBEPXKAATb
XapaKTepHble  XMMWYECKMe  CBOMCTBA  BeLLeCTB
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COOTBETCTBYIOLUMMM  IKCMEPUMEHTAMU U 3aNuUCAMU
YPaBHEHUI XUMUYECKNX peaKkLUnii;

MP65 - ymeTb YyCTaHaBAMBATb  MPUHAANEXHOCTb
N3YYeHHbIX HEOpPraHWYeCKMX N OpPraHNYecKnX BeLLecTB
K OnpefeneHHbIM Kaccam W rpynnam COeAvHEeHWHN,
XapaKTepn3oBaTb WX COCTaB W BaXKHEMLLMe CBOWCTBA;
onpeaensTb BUAbl XMMWYECKMUX CBSI3ei (KOBasleHTHas,
NOHHas, MeTa/l/IMYecKas, BOJOpPOAHasA), TUNbI
KPUCT/IINYECKNX peLLeToK BELLIeCTB;
KfaccuguumpoBaTb XMMUYECKME peakLmy,;

MP66 - BnageHWe OCHOBHbLIMW METOAaMW Hay4HOro
Mo3HaHWS  BeWeCcTB U XUMWUYECKUX  SABNEHUMN

(HabnogeHve, N3MepeHue, 3KCMEPUMEHT,
MOAEe/IMpoBaHue);
MP67 - CHOPMUPOBAHHOCTb YMEHWIA  NPOBOAUTL

pacyeTbl MO0 XUMWYECKUM (popMyfam U YpaBHEHUAM
XUMUYECKUX peakuuii ¢ MCNoMb30BaHWEM (DU3NYECKUX
BEJIMYVH, XapaKTepu3syroLLmx BellecTBa C
KO/IMYECTBEHHOM CTOPOHbI: maccl, obbema
(HopmanbHble YCNoBWA) ras3oB, KOMYeCTBa BELLECTBA,
NCMOMb30BaTb CUCTEMHbIE XUMWYECKUE 3HaHuUA [Ond
NPUHATUA  PELUEHUA B KOHKPETHbIX  KM3HEHHbIX
CUTyaumsax, CBfi3aHHbIX C  BewecTBaMM U UX
NMPUMEHEHUEM;

MP68 - cHhopMMPOBAHHOCTb YMEHMWIA NJaHMPOBaTb M
BbINOMHATL XUMWUYECKMIA 3KCMepuMeHT (npeBpaLLeHms
OpraHMyecknx BeLEeCTB NPW HarpesaHWW, NOnyyeHue
3TWNEHa W U3y4YeHWe €ero CBOWCTB, KayeCTBEHHbIE



peakuMn Ha anbAernapl, Kpaxmas, YKCYCHYH KWUCOTY;
JeHaTypauus 6enkKoB  NpU  HarpeBaHWW, LBETHble
peakunn 6enKoB; MPOBOAUTL PeakLUn MOHHOro 06MeHa,
onpefensaTb Cpefy BOAHbIX PacTBOPOB, KayeCTBEHHbIE
peakuumn Ha cynbaT-, KapboHaT- 1 XI0PUA-aHNOHBI, Ha
KaTVOH aMMOHWS; peLlaTb SKCMepUMeHTa/lbHbIE 3afa4yu
no temam "MeTannbl" 1 "Hemetannbl") B COOTBETCTBMM
C NpaswIaMmn TeXHUKM 6e30MacHOCTV Npu obpatleHnn ¢
BellecTBaMn U NnabopaTopHbIM  060PYAOBAHUEM;
NpeACcTaBNATb pe3y/bTaTbl XMMUYECKOTO 3KCNepumMeHTa
B (opMe 3anucy  ypaBHEHWA COOTBETCTBYHLLMX
peakuuii 1 (HopmynmMpoBaTh BbIBOAbI Ha OCHOBE 3TWX
pe3sy/bTaToB;

MP69 - chopMMPOBAHHOCTb YMEHMS aHann3npoBaTb
XUMUYECKYIO MHMOPMaLMIo, MOMyYaeMyto M3 pasHbIX
MCTOYHUKOB (CPEeLCTB MaccoBOW WH(opMauum, ceTb
WHTepHeT un gpyruve);

MP610 - copMMPOBAHHOCTb YMeEHWIA cobnaaTh
npaBuia 3KOMI0rMYecKn LieniecoobpasHoro noBefeHns B
ObITY W TPYAOBON [eATENbHOCTM B LNAX COXpPaHeHUs
CBOEro 3J0pOBbS M OKPYXKaloLLein MpUPOAHOIA Ccpeabl;
YyUMTbiBaTb  OMAacHOCTb  BO3AEWCTBMSA  Ha  XKMBble
OpraHn3Mbl OMpefesieHHbIX BeLLeCTB, MOHMMAsA CMbIC/I
nokasaTens npegesibHon JonycTUMON KOHLEHTpaL N,



OK  05.
YCTHYIO 1

OcyuecTBnATb

MUCbMEHHYO
KOMMYHWKaLMHO Ha
rocyAapCTBeHHOM A3bIKe
Poccuitckoin  defepauun ¢
YYETOM 0COGEHHOCTEN
COLMA/IBHOTO U KYNbTYPHOrO
KOHTeKCTa

JIP33 - COBepLUEHCTBOBaHME SI3bIKOBOW W 4MTaTE/IbCKOWN
Ky/bTypbl Kak CpefCcTBa B3aMOLENCTBUA MEXY N0AbMU U
No3HaHMsA MUpa;

MP21 - BnageTb HaBblKamy MOMyYeHUS MH(OPMaLUn 13
NCTOYHMKOB pasHbIX TUNOB, CaMOCTOSATE/IbHO
OCYLLECTBNATb  MOWUCK, aHasM3, CcucTematuMsaumio U
NHTEPMpeTaumio MHGopMaumMm pasnyHbIX BUAOB U (DOPM
npeAcTaB/eHns;

MP22 - - co3gaBaTb TeKCTbl B pas/iMyHbIX (hopmartax C
YYETOM Ha3HayeHus MH(opMauMn 1 LLeNeBon ayauTopuu,

BbIOMpas  ONTUManbHYHO  (hopMy  NPeACTaBfeHUs U
BU3yanunsauuu;
MP23 - oueHuBaTb [AOCTOBEPHOCTb, JIETMTUMHOCTb

MH(OpPMaLWK, ee COOTBETCTBME MPaBOBbIM U MOPaSibHO-
3TUYECKNM HopMaM;

MP24 - - mncnonb3oBatb CpefacTBa MHMOPMALMOHHBIX WU
KOMMYHUWKaLNOHHbIX TEXHOMOrMi B peLLeHun
KOTHUTUBHBIX, KOMMYHWKATMBHbLIX W OpraHn3aunoHHbIX
3afa4y ¢ cobnoaeHNEM TPe6OBaHNIA 3PrOHOMUKM, TEXHUKU
6e30MacHOCTH, TUrMeHbI, PecypcocOepeXxeHns, NPaBoBbIX U
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOWK 6e30MnacHOCTH
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MP61 - cchopmmpoBaTb NPeLCTaBIEHUA: O XUMUYECKOW
COCTaB/AOLLEN eCTECTBEHHOHAYYHOW KapTUHbI MUpa,
PO XUMWUM B MO3HAHWUW ABMIEHWA NPUPOAbl, B
(hOPMMPOBAHUIN MbILLNIEHUS N KYNbTYPbl IMYHOCTK, ee
(hYHKLUMOHIbHOM  rpamMOTHOCTW, HEo6XoAuMMOn  Ans
PELeHNs  MPaKTUYeCKMX 33fady M 3KONOTrMYECKM
060CHOBaHHOr0 OTHOLLEHWUA K CBOEMY 3[40pOBbi0 W
NPUPOAHON cpefe;

MP62 - BNageTb CUCTEMOM XUMUYECKUX 3HAHWIA,
KOTOpasi BK/IOYaeT:  OCHOBOMOMaratowme MOHATUS
(XMMUYECKMNIA 3N1EMEHT, aTOM, 3/1EKTPOHHas 000/104Ka
atoma, S-, p-, 0-3NeKTPOHHbIE OpbuTanM aToMoB, WOH,
MOJIEKY/a,  BaJIEHTHOCTb,  3/1IEKTPOOTPMLATENIbHOCTb,
CTeneHb  OKUCNEHWS, XWMMUYeCKast CBS3b,  MOJb,
MOMSIpHass Macca, MOJSIPHbIA  00beM, YrNepoaHblii
CKeneT, (PYHKUMOHa/IbHaa rpynna, pagvkas, U30oMepus,

30MEpbI, FOMO/IOrMYECKUIA psa, romMosioru,
YrNeBOfopOabl,  KWUCMOPOA- M a30TcoAepallive
COEAIMHEHUs,,  BUOMOrMYECKN  aKTMBHblE  BELLECTBa
(yrnesogpl, >Kvpbl, Genku), MOHOMep, MONUMEp,
CTPYKTYpHOE 3BEHO, BbICOKOMO/EKY/ISIPHbIE
COEMMHEHUs,,  KPWUCTAa//IMYecKasi  pelleTka,  TWMbl
XUMUYECKUX peakLmii (oKMcnMTENbHO-
BOCCTaHOBUTE/bHbIE, 9K30- U  9HAOTEPMMUYECKME,
peakLUMyM WOHHOro OO6MEeHa), PacTBOp, 3NEKTPOMUTHI,
HE3NEKTPOMNTbI,  3NMEKTPONMTUYECKAs  AMccoLmaLus,

OKUCNNTENDL, BOCCTaHOBWUTE/Ib, CKOPOCTb XUMUYECKO
peakunmn, XmMMmn4yeckoe paBHOBeCI/Ie), TEOPUN W 3aKOHbI



(Teopysi  XMMWYECKOro  CTPOEHWUA  OpraHMYecKux
BellectB A.M. ByT/iepoBa, Teopust 3M1eKTPOIUTUYECKONA
anccoumaumn, nepuoLNYECKNIA 3aKOH JINZE
MeHpeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTK,  CMMBO/IMYECKMIA  A3bIK  XUMMW,
(haKTONOTMYECKe CBefeHUs O CBOWCTBax, COCTaBe,
Nosly4eHUn 1 6e30MacHOM WUCMO/b30BaHUM BaXKHENLLINX
HeopraHMyecKnx U OpraHNYeckux BeLLECTB B ObITY W
NPaKTUYECKOW AeATeNIlbHOCTY Ye0BEKa,;

MP63 - yMeTb BbISBMATL XapaKTepHble MNPU3HaKN W
B3aMMOCBSA3b  WM3YYEHHbIX  MOHATWIA,  MPUMEHSTb
COOTBETCTBYHOLUME MOHATUA NPU OMUCAHUW CTPOEHUS U
CBOMCTB HeOopraHW4eckUX W OpraHMyecKMX BeLLECTB W
NX NpeBpaLleHuii; BbISBATb B3aMMOCBS3b XMMUYECKNX
3HAHWM C MNOHATUAMU W MPeACTaBNeHUAMN  APYTuX
eCTeCTBeHHOHaYy4YHbIX NpPeaMETOB;

MP64 - ymeTb  UCNOMAb30BaTb  HaMMEHOBaHWA
XUMUYECKUX  COEAMHEHWUIA  MEeXAyHapo4HOro Ccoro3a
TEOPETUYECKON U NPUKNAAHON XUMUU U TPpUBUAsIbHbIE
Ha3BaHUA BaKHeWLMX BewecTB (3TWNeH, aueTWUseH,
rVUepuH, eHosn, qopmanbaern, YKCycHas KucnoTa,
FMAUUH, YrapHbli ra3, YrNeKucnblii ras, ammuak,
ralieHas U3BecTb, HeralleHas U3BecTb, NMTbeBas CoAa U
[Apyrux), CocTaBnATb (POPMY/ibl HeOpraHM4Yeckmx Wu
OpraHNYecKMx  BeLLeCTB, YPaBHEHUA  XUMMUYECKNX
peakuuit, OOBACHATbL WX  CMbICA;  MOATBEPXKAATb
XapaKTepHble  XMMUYecKuMe  CBOWCTBA  BeLLECTB
COOTBETCTBYIOLUMMY  3KCMEPUMEHTAMU U1 3annUCAMM
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YPaBHEHWIN XUMUNYECKUX PeaKLLnii;

MP65 - yMeTb YyCTaHaB/IMBaTb  NPUHAAJIEXHOCTb
N3YYeHHbIX HEOPraHWYeCKUX N OpPraHNYecKnX BeLLEeCTB
K OnpefeneHHbIM KnaccaMm W rpynnam COoefUHEHWN,
XapakTepu3oBaTb MX COCTaB U BaXKHEWLUVE CBOWCTBA;
onpesenaTb BUAbI XMUMUYECKMX CBA3ei (KOBaseHTHas,
NOHHas, MeTaNINyecKas, BOAOPOAHas), TUNbI
KpUCTaIINYECKNX PELLUETOK BELLLeCTB;
K/laccUULMpPOBaTh XMMUYECKNE peakLnu,;

MP66 - BnageHWe OCHOBHbLIMW MeTOAaMM Hay4HOro
MO3HaHUA  BELLECTB U XUMWUYECKUX  ABJIEHWIA

(HabntosieHwe, n3mepeHue, 3KCMEPUMEHT,
MOAEeNnpoBaHue);
MP67 - cOpPMMPOBAHHOCTL YMEHWIA NPOBOAUTH

pacyeTbl MO XUMMUYECKUM (hopMyfiam U YpPaBHEHUAM
XUMUYECKUX peakumii ¢ MCNob30BaHWEM (PU3NYECKNX
BE/INYUH, XapaKTepusyrLLmnx BeLLecTBa c
KONMYeCTBEHHOW CTOPOHbI: macchl, obbvema
(HopmasibHbIE YCMOBUA) rasoB, KO/IMYECTBA BELLECTBa;
NCMO0/Mb30BaTb CUCTEMHbIE XUMWYECKMe 3HaHUA [NS
NPUHATUA  PELUEHNA B KOHKPETHbIX  KM3HEHHbIX
CUTyaumsax, CBA3aHHbIX C  BewectBaMn W UX
NPUMEHEHNEeM;

MP68 - cthopMMPOBAHHOCTb YMEHWIA MNaHUPOBaTb W
BbINOMHATL XUMUYECKMIA 3KCNEPUMEHT (NpeBpaLleHuns
OpraHMYeckMx BeLUeCTB MpPU HarpesaHuu, MonyyYeHue
3TWNeHa W U3yYeHMe ero CBOWCTB, KayeCTBEHHble
peakuMn Ha anbAernipl, Kpaxman, YKCYCHYK KUC/OTY;



OK  07.
COXPaHeHto

CopeincteoBath
OKpY>KatoLLen

Cpefbl, PECYPCOCHEPEXEHNIO,

NPUMEHATDb
N3MEHEHUN

3HaHNS 06
KMMara,

NnP32 - ChopMMNPOBAHHOCTb

MWNPOBO33pEHNA,

COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHIO  Pa3BUTUS

HayKu W OOLUECTBEHHOW MpaKTUKW,

OCHOBaHHOIo Ha

Ananore KynbTyp, CMOCOGCTBYHOLLErO OCO3HAHWHK CBOErO

MeCTa B MOMUKY/bTYPHOM MUPE;
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fleHatypauma 6efKoB  MNpPU  HarpeBaHUW, LBETHblE
peakuun 6eikoB; NPOBOAUTL peakLn MOHHOro 06MeHa,
OnpeaenaTb Cpefy BOAHbLIX PacTBOPOB, KaueCTBEHHbIE
peakLun Ha cynbaTt-, KapOboHaT- U XN0pUA-aHUOHbI, Ha
KaTMOH aMMOHUS; pellaTb 3KCNepuMeHTa/IbHble 3afaqn
no Temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUM
C MpasunaMmun TeXHNKM 6e30MacHOCTV Npy obpaLleHnmn ¢
BellecTBaMyv M NabopaTopHbIM  060PYLOBaHUEM;
NPeLCcTaBNATb Pe3y/ibTaTbl XMMUYECKOTr0 3KCMeprMeHTa
B (hopMe 3anucu  ypaBHEHWA  COOTBETCTBYIOLLMX
peakuuii 1 (HopmynmMpoBaTh BbIBOAbI HA OCHOBE 3TWX
pesy/bTaToB;

MP69 - copMMPOBAHHOCTL YMEHWUA aHaIM3MPOBaTh
XUMUYECKYHO MH(OPMaLMIO, MOMyYaeMyt0 W3 pasHbIX
MCTOYHUKOB (CPeacTB MaccoBOW MHMOpMauun, CeTb
WHTepHeT u gpyrue);

MP610 - chopMMPOBAHHOCTL YMEHWA  cobnofatb
rnpasusia 3KOIOTMYECKM LiefiecoobpasHoro rnosefeHns B
ObITY W TPYLOBOW AEATE/IbHOCTU B LENAX COXpaHeHUs
CBOEro 340p0BbA M OKPY>KaKoLLEn NPUPOAHOW Cpeabl;
YyYnTblBaTb  OMAacHOCTb  BO3AEWCTBUA  HA  XKUBble
OpraHu3Mbl OnpefefieHHbIX BELLeCTB, MOHMMAs CMbIC
rnokasatens npegenbHou 4OMYCTUMOM KOHLEHTpaL N,
MP69 - chopMMPOBaHHOCTb YMEHMS aHanM3nMpoBaTb
XVMUYECKYHO0 MH(OPMaLMIO, MOoMlyvaeMyto U3 pasHbIX
MCTOYHWNKOB (CPeAcTB MaccoBOM WHopmaumm, CceTb
WHTepHeT u gpyrue);

MP610 - chopMMPOBAHHOCTL YMeEHWIn COo6NoAAaTb



MPUHLMMBI bepexxnmBoro
NMPOV3BOACTBA, 3PPEKTUBHO
[lencTBOBaTb B

ype3BblYaiHbIX CUTYaLMsX

MK 13. MMpnMeHATbL
cO0pOYHbIE NPUCNOCco61eHs
ANA COOpKM  3/M1IEMEHTOB
KOHCTPYKUUM (v3penui,

Y3/10B, AeTa/ein) Nog cBapky.

MP6 —pas3BunBaTb KpeaTMBHOE MbILLEHWE MPU PeLLeHnn
YKM3HEHHbIX NPo6em;

MP21 - BnafeTb HaBblkamy MOYyYeHUs MHGopMaLUK K3
NCTOYHWKOB pasHbIX TWUMOB, CamMOCTOATE/NbHO
OCYLLECTB/ATbL MOUCK, aHa/IN3, CUCTEMaTM3aLmIo 1
TEXHO/IOMMIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX
N OpraHM3aUMOHHbIX 3afa4y C cobMaeHneM TpeboBaHWI
3ProHOMMKW, TEXHUKU 6e3onacHocTy, TUTUEHBI,
pecypcocoepeXeHuns, nNpaBoBbIX WU 3TUYECKUX HOPM, HOPM
NH(OPMaLMOHHON 6e30NacHOCTM

NP32 - ChopMM1POBAHHOCTb MUPOBO33peHNS,
COOTBETCTBYIOLLLEr0  COBPEMEHHOMY YPOBHKO  pasBUTUA
HaykM W O6LeCTBEHHON MpPaKTWUKK, OCHOBaHHOMO Ha
Aunanore KynbTyp, CMNOCOOGCTBYHOLLEr0 OCO3HAHWIO CBOEro
MecTa B MO/INKY/NbTYPHOM MUPE;

MP1 - CaMoCToATeNbHO (hopmynnpoBaTh n
aKTyann3mpoBaTb npo6nemy, paccmartpusatb ee
BCECTOPOHHE;

MP2 - ycTaHaB/iMBaTb CYLUECTBEHHbIA MNPU3HAK WK

OCHOBaHMS A/ CpaBHEHUSA, Knaccupukaumm n 0606LeHmns;
MP3 - onpegenate Uenn  AeATENbHOCTW, 3a4aBaTb
napaMeTpbl U KpUTEPUU UX JOCTVKEHNUS;

MP5 - BHOCUTb KOPPeKTUBbI B AeATE/IbHOCTb, OLeHMBaTb
COOTBETCTBME pe3yNbTaToOB LENAM, OLeHMBaTb PUCKK
nocneacTBUA AeATENbHOCTH;

MP7 - BnageTb HaBblkaMW Y4eOHO-UCCNeA0BaTENIbCKON U
NMPOEKTHOW  [AeATe/IbHOCTW,  HaBblKaMW  paspeLleHus
npo6nem;
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npaBun/a 3KONIOrMYECKN LienecoobpasHoro nosefeHus B
ObITY W TPYLOBOW [eATENIbHOCTN B LENAX COXPaHeHUs
CBOEro 340p0BbS M OKpY>KatoLleid NpUpPOAHON cpedbl;
YyunTbiBaTb  OMAcHOCTb  BO3AENCTBMS  Ha  KMBble
OpraHM3mbl OMpeAeNneHHbIX BELLeCTB, MOHMMAas CMbICA
nokasatesnsi Npeae/ibHON AONYCTUMOIA KOHLEHTpaLuN.

MP62 - BnageTb CUCTEMOM XUMUYECKUX 3HAHWIA,
KOTOpas BK/IKOYaeT:  OCHOBOMOJaratolime  NoHATUS
(XMMUYECKNA 3N1EMEHT, aToOM, 3/1EKTPOHHAs 060/104Ka
atoma, S, p-, d-3/1eKTPOHHbIE OpOMTaN aTOMOB, WOH,
MO/SIEKYNa, Ba/IEHTHOCTb,  3/1eKTPOOTPULATENBHOCTb,
CTEMeHb  OKWC/IEHUA,  XMMWUYEecKass CBA3b,  MOJb,
MONApHas Macca, MOJSPHbIA  06beM, YrNepOAHbIN
CKefieT, (PYHKUMOHaNbHaa rpynna, pagukan, nsomepus,

30Mepbl, FOMOJIOF YECKMIA ps, romosioru,
YrNeBOAOPOAbl,  KUCMOPOA- M a30TcoAepallime
COeIMHEHUs,,  BUOMOrMYECKN  aKTVBHble  BeLIEcTBa
(yrnesofpbl, Xupbl, GENKW), MOHOMEp, NOMUMeEp,
CTPYKTYpHOE 3BEHO, BbICOKOMO/IEKYNSIPHbIE
COEIMHEHUS,,  KPUCT//IMYecKas  peLleTKa,  TuWMbl
XUMUYECKUX peakLimnii (oKUCAUTENBHO-
BOCCTAaHOBUTE/bHbIE, 9K30- W  3HAOTEPMUYECKME,

peakUyMnm WOHHOro O06MeHa), pacTBOp, 3MEKTPO/NTHI,
HE3NEKTPONNTbI,  3NEKTPONMTUYECKas  Auccoupalims,



MP12 - BbIFBAATL MNPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyasm3vMpoBaTb  3afadvy, BblgBuratb  runoTesy ee
PeLLeHns, HaXOANUTb aprymMeHTbl 411 foKa3aTe/lbCTBa CBOUX
YTBEPXAEHWI, 3aaBaTb NapaMeTpbl N KPUTEPUN PeLLEHNS;
MP13 - aHanu3upoBaTb MOMyYeHHble B XO[e peLleHus
3aau/  pesynbTaTbl,  KPUTUYECKM  OLEHMBATL  UX
[IOCTOBEPHOCTb, MNPOrHO3MpPOBaTb W3MEHEHWe B HOBbIX
YCNOBUSX;

MP31 - noHuMaTb W KCMOMbL30BATb
KOMaHAHOW 1 UHAMBUAYaNIbHON paboTsl;
MP33 - npuHMMaTb UENM COBMECTHOW AeATeNbHOCTH,
OpraHu3oBbIBaTb W  KOOPAMHMPOBaTb [EWCTBUA MO ee
[OCTVDKEHWMIO: COCTaBNATb MNMaH [AeNCTBUIA, pacnpenenstb
PO C YYETOM MHEHWIA Y4YaCTHUKOB  0OCYXAaTb
pe3ynbTaTbl COBMECTHOW PaboThl;

MP36 - KOOpAMHUPOBATL M BbIMO/HATL PaboTy B YCNOBUSAX

npevmylLiecTBa

peanbHOro, BUPTYya/IbHOrO U KOMOUHMPOBaHHOI O
B3aMMO/ENCTBUS;

MP37 - oOCylecTBNATb MO3UTUBHOE CTpaTernyeckoe
nosefeHVe B Pas3/IMUHbIX  CUTyauusax,  NpPoABNATb

TBOPYECTBO M BOOGPaxKeHMe, 6bITb MHULMATUBHBLIM

MP55 - NpMHUMAaTL MOTUBbLI U apryMeHTbl APYruX ntogen
npu aHann3se pesynbTaToB AeATe/IbHOCTY;

MP56 - npr3HaBaTb CBOe NPaBo M MPaBo APYruX MoAen Ha
OLUMOKM
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OKWC/NTENb, BOCCTAHOBUTE/b, CKOPOCTb XWMWYECKOWA
peakuun, XMMUYeCKoe paBHOBECMKE), TEOPUN N 3aKOHbI
(Teopys  XMMWYECKOrO  CTPOEHWUA  OpraHuUYecKmx
Bewlects A.M. byTneposa, Teopus 3NEKTPONNTUHECKOM
anccounanmn, nepuoNYECKNiA 3aKOH A..
MeHzeneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTM,  CMMBOJIMYECKMIA  S3bIK  XUMUN,
(haKTONOrMYEeCKe CBeAeHMs O CBOWMCTBAX, COCTaBe,
nosy4YeHMn 1 6e30MacHOM MCMO/b30BAHUN BaXKHEMLLIMX
HeopraHM4yecKnMx U OpraHNYeckux BELLECTB B ObITy U
NPaKTUYECKOW AeATeNbHOCTM Ye/lOBEKA;

MP64 - ymeTb  UCNOMb30BaTb  HaMMeEHOBaHWA
XUMUYECKUX  COEUHEHWNA MeX[YHapoAHOro Cco3a
TEOPEeTUYECKON U MPUKIALAHON XUMUW WU TPUBUAbHbIE
Ha3BaHUS BaKHeWLIMX BeLLeCTB (3TW/EH, aueTWeH,
rNALEpVH, (eHon, opmanbaerng, YKCycHas KWCoTa,
FMWUMH, YrapHblil ras3, YrNekKucnblii ras, amMmMuak,
ralieHas 13BecTb, HeralleHas 13BecTb, NUTbEBAA CoAa U
Apyrux), CcocTaBnATb (OPMY/ibl HeopraHUYeckux wu
OpraHNYecKMx  BELLECTB, YPaBHEHUS  XUMWUYECKNX
peakuui, O0O6BACHATL WX CMbIC/;  NOATBEPXKAATb
XapaKTepHble  XMMWYECKMe  CBOWCTBA  BELLECTB
COOTBETCTBYIOLMMY  IKCMEPUMEHTAMN U 3aNUCAMU
YPaBHEHUI XMMUYECKMX PeakLmii;

MP65 - ymeTb YycTaHaBnvMBaTb MNPUHALIEXHOCTb
N3yYeHHbIX HEOPraHUYeCKNX U OpraHMyecKnx BeLLeCTB
K OnpeAeneHHbIM Knaccam W rpynnam COefUHEHWA,
XapakTepun3oBaTb WX COCTaB W BaXKHeWLUMe CBOWCTBA,;
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onpesenaTb BUAbl XUMUYECKUX CBsA3ei (KOBaseHTHas,
NOHHaA, MeTal/IMYecKas, BOZOPOAHaA), TUNbI
KpUCTaNIINYECKNX PELLUETOK BELLECTB;
KaccuunumMpoBaTb XMMUYECKMNE peakLmu;

P66 - BnageHWe OCHOBHbIMM METOAaMM Hay4yHOro
Mo3HaHWA  BELECTB W XUMUYECKUX  ABNEHUM

(HabnrofeHue, N3MepeHme, 3KCMepuMeHT,
MOAEeNMpoBaHme);
MP67 - CchOPMMPOBAHHOCTb YMEHMIn  MPOBOAUTH

pacyeTbl MO XMMWYECKUM (hopMyfiaM W YpPaBHEHUAM
XUMUYECKUX peakumii C UCMOoNb30BaHNEM (PU3NYECKUX
BE/INYMH, XapaKTepusyrLLmnx BeLLlecTBa C
KO/IMYeCTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmasibHble yCoBMA) rasoB, KOMNYECTBa BeLLECTBa;
MCNOMb30BaTb CUCTEMHbIE XUMMUYECKME 3HaHUA [Ans
MPUHATUA  PEeLIeHNA B KOHKPETHbIX  >KMU3HEHHbIX
CATyaumsx, CBA3aHHbIX C  BewecTsamMy U UX
NPUMEHEHNEM;

MP68 - chopmMMpOBaHHOCTb YMEHWIA MNaHWMpoBaTb W
BbIMOHATL XUMWUYECKUIA 3KCMEPUMEHT (MpeBpaLLeHms
OpraHMYecKnX BeLLeCTB MpW HarpeBaHuW, MosyveHune
3TWU/MEHa W W3y4YeHMe ero CBOWCTB, KayeCTBEeHHble
peakuMn Ha anbaernfbl, Kpaxmas, YKCYCHYH KUCMOTY;
JeHaTypauns 6enkoB MpW  HarpeBaHUW, LBETHble
peakuumn 6enKoB; NPOBOAUTL peakuyy MOHHOTO 06MeHa,
onpesenaTb Cpefy BOAHbLIX PacTBOPOB, KauyeCTBEHHble
peakLuu Ha cynbgar-, KapboHaT- 1 XN10pUa-aHNOHbI, Ha
KaTMOH aMMOHMA; peLlaTb 3KCrepuMeHTalbHble 3a4ayun
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no temam "MeTannbl" 1 "HemeTannbl") B COOTBETCTBUK
C npaBunamy TeXHWKM 6e30nacHOCTY Mpy obpaLLeHnm ¢
BewlecTBaMM UM 1abopaTopHbIM ~ 060PYLOBaHMEM;
NpeAcTaBnATL pe3ynbTaTbl XMMUYECKOT0 3KCNepuMeHTa
B (hopMe 3anucy  YpaBHEHWI COOTBETCTBYHOLLMUX
peakuuMii M OpMynMpoBaTb BbIBOAbl HAa OCHOBE 3TUX
pe3ynbTaTos;

MP69 - copMMPOBAHHOCTL YMEHWUS aHa/IM3NPOBaTb
XVIMUYECKYH MH(OPMAaLMIO, MOMyYaemMyro K3 pasHblX
MCTOYHMKOB (CpPeAcTB MaccoBOM WHGOpMaLMK, CeTb
WHTepHeT u apyrue)



2. CTPYKTYPA W COAEP>XXAHVE YUEBHOI'O NMPEOMETA

2.1. O6bem yyebHOro npeameTa v BUAbl y4ebHOM paboThl

Bupg yye6Ho paboThl Ob6beMm B yacax
O6bem o6pas3oBaTenbHOW nNporpaMmMmbl y4ebHOro npegmeTa 74
Ob6da3aTenbHas ayguTopHas Harpyska: 74
TEOPETUYECKMNE 3aHATUA, 52
B T.4. B (DOpMe NpaKTUYeCKON NoAroToBKM —
NMPaKTU4ecKne 3aHATUS, 18
B T.4. B ()OpMe MpaKTUYECKOW NOATrOTOBKM 10
nabopaTopHbIe 3aHATHS, 4
B T.4. B (DOPMe MPaKTUYeCKOW NOATrOTOBKM 2

CamocTosaTenbHasa pa60Ta,
B T.4. B hOpMe NpaKTMUYeCKoli MOAroTOBKM

VHanBuayanbHblli NPoeKT —

MpomeXyTouHasa aTTecTaumns:
-angdepeHUNPOBaHHbIN 3aueT 2
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2.2. TemaTM4YeCKU NnaH 1 cofepkaHne y4ebHOro npeamerta

HanmeHoBaHUe
pasfesioB U TeMm

1

CopepxaHue yye6HOro matepuana u opmbl
opraHusauunmn feaTeNbHOCTY 06yYato LW nxcs

Pasgen 1. OCHOBbI CTPOEHNA BellecTBa

Tema 1.1.
CTpoeHue aToMOB
XUMUNYECKNX
3/1EMEHTOB U
npupoja
XUMNYECKOW
CBSI3U

Tema 1.2.
Meprognyeckuii
3aKOH 1 Tabnuua

O.W. MeHpeneesa

TeopeTuueckoe 3aHaTue. CTpOeHMe aToma.

CoBpemeHHad Mofenb CTPOEHMA aroMa. IeKTPOHHas
KOH(urypauus  atoma.  Knaccuukaums — XUMUYECKUX
3MIEMEHTOB (S-, p-, d-371eMeHTbl). BaneHTHble 3/1EKTPOHbI.
BaneHTHOCTb.  M30TONMbI, OCHOBHOE W BO36YX/EHHOE
COCTOSIHME aToMa, rMbpuam3aLms aToMHbIX opouTane.
TeopequeCKoe saHaTne. XMMMNYECKas CBS3b.

ONeKTpoHHasA npupoga XUMUYECKON CBA3U
SNeKTPOOTPULATENBHOCTD. KoBasieHTHas CBA3b, ee
Pa3HOBMAHOCTU M MexaHW3Mbl 06pa3oBaHnA (OOMeHHbIA U
[IOHOPHO-aKUEeNTOPHbIN). VoHHaa cBA3b. MeTanimuyeckas
CB3b. BogopoaHas CBAA3b. MexxmoneKynapHble
B3aUMOJENCTBUS.

MpakTuyeckoe 3aHsTMe Nel. PelleHVMe NpPaKTUYeCcKnX
3aflaHNin Ha COCTaB/IeHWE 3M1EKTPOHHO-TpanyecKnx opmyr
3/IEMEHTOB 1 -4 MepuoLoB

TeopeTtuueckoe  3aHaTue.  [lepuognyeckas  cucrtema
Xummnyeckmx anemeHtos .M. MeHpaeneesa.

lNepnognyeckaa cuctema XuUMUYECKUX 3nemeHToB [.W.
MengeneeBa. 'pynna. Mepuoa. MNepruoanyecknin 3aKoH
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B Tom uuncne

O6bem npakTu-
B yacax yeckas
NoAroTOBKa
3 4
2 —
2 —
2 —
2 —

Koabl 06WMX KOMMNETEHLUNA ©
NNYHOCTHbIX, MeTanpeigMeTHbIX,
NnpeAMeTHbIX Pe3ynbTaToB,
hopMUpPoOBaHNIO KOTOPbIX
CNoco6CTBYET 3/IEMEHT NPOrpamMmmbi
5

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1MP61, MNP62, MNMP63

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1P62, MNMP63, MP65

OK 04, JIP32, N1P34, MP1, MP2,

MP3, MP5, MP7, MP12, MP13, 1NP62

OK 05, /IP33, MP21, MP22, MP23,
MP24, MP62, MNP63, MNMP64



Pasgen 2. Xumunyeckune peakymm

Tema 2.1.
Tunbl
XUMNYECKUNX
peakuuii

Tema 2.2.
ANeKTponnTn4ec-
Kas auccoumaums
N NOHHbI OOMEH.

TeopeTunueckoe 3aHATUEe. XUMNYECKNE PeaKLMW.
Knaccngmkaumsa n TUMbl XUMUYECKUX PeakUMil C yyacTueM
HeopraHM4yecknx BewecTB. KONMYeCTBEHHbIE OTHOLLEHMSI B
XUMUW

TeOpeTI/I‘-IeCKOG 3aHATHUE. OKncnnTenbHo-
BOCCTaHOBUTEJ/IbHbIE PEaKLINN.
YpaBHeHns OKNCNEHNA-BOCCTAHOBJ/IEHUA. CreneHb

oKucneHusa. OKucnuTenb 1 BoccTaHoBUTENb. COCTaB/eHME U
YpaBHMBaHWE OKWUCUTE/IbHO-BOCCTAHOBUTE/bHBIX peakuui
MeToZOM 3N1EKTPOHHOI0 6anaHca. OkucnuTenbHo-
BOCCTaHOBUTE/IbHbIE PeakLUun B NPUpoLE, MPON3BOACTBEHHbBIX
npougeccax 1 Xu3HeaeAaTeNlbHOCTY OpPraHu3mMoB
MpakTuueckoe 3aHaTue Ne2. PeleHne 3aga4 1 yNpaxXHeHW
Ha OCHOBHbIe 3aKOHbI XUMUW.

PacyeTbl N0 ypaBHEHMSIM XMMUYECKUX peakumi. Monb Kak
eQnHMLA KonuyecTBa BellecTBa. MonapHas macca. 3akOHbI
COXpaHeHWs Maccbl 1 3Heprumn. 3akoH ABoragpo. MossipHbIi
06bem razoB. OTHOCUTE/IbHAs MIOTHOCTb ras3oB. Peakuuu
KOMMieKcoobpa3oBaHUs € y4aCTMeEM  HeOpraHmyeckumx
Bewects (Ha npumepe TUAPOKCOKOMIMEKCOB UWHKA W
ATIOMUNHKSA).

TeopeTuueckoe 3aHATUE. TEOPUS  3NEKTPONUTUYECKOM
Auccoumaumu.

Teopus  3NeKTPONIUTUYECKON —Anccoumaumn.  IneKTposms.
maponns coneil. 3HayeHMe ruMaponun3a B OUONOrMYECKUX
06MeHHbIX  mpoueccax.  [lpumeHeHWe  rupponvsa B
NPOMbILLIEHHOCTMW.
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OK 05, /IP33, MP21, MP22, MP23,
MP24, T1P61.1MP62

OK 04, NP32, NP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MP62, NP63, NP67

OK 04, NP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
MnP62, NP63, NP67

OK 02, JIP23, JTIP24, MP6, MP16,
MP17, MP18, MP62, NP63, MNMP64,
P65, MNMP66



Tema 3.1.
Knaccugukauus,
HOMeHK/aTypa u

CTpOEeHUe
HeopraHu4ecKmx

BeLLeCTB

Tema 3.2.
du3nko-
XUMUYeECKme
CBOWCTBa
HeopraHn4ecKmnx
BELLeCTB

MpakTnyeckoe

KoHTponbHasd

saHaTue Ne3. CoCTaBfieHVe YypaBHeHWI
peakuuii 06MeHa B BOLHbIX pacTBOPax 3/1eKTPO/UTOB.

pa6oTa

XUMUYECKME peakLnn.
Pas,qen 3. CTpoeHI/Ie M cCBOMCTBA HEOpPraHM4YeCKnXx BeLWECTB
TeopeTnueckoe 3aHaTme. HeopraHnyeckme BeLLeCTBa.
B3anmocBssb
HeopraHMyeckmx BeLLecTB. Knaccugukaums HeopraHM4ecKmx
BeLllecTB. IMpocTble 1 cnoXxHble BewecTBa. OCHOBHbIE KMacChbl
CNOXHbIX BellecTB (OKcuAbl, FMAPOKCUAbI, KUCNOTbI, COMK).
HomeHKnaTypa 1 Ha3BaHWe HeopraHNYecKMx BeLLecTB UCX0AA
N3 UX XUMUYECKOW POPMY/ibl MU COCTaBNEHME XUMUYECKON
(hopMy/ibl UCXOAS U3 Ha3BaHUA BELLLECTBA MO MEXAYHapOo4HOM
VNN TPUBMASTbHON HOMEHKNATYpe.

MNpegmeT

MeXMONeKyNspHble  B3aMOAEACTBUS.

HeopraHMyecKom

Nel. CrtpoeHue

ArperaTHble COCTOAHUA BeELLECTBa.
aMophHbIE BELLECTBA.
TeopeTuueckoe 3aHaTue. MeTansbl.
O6ume (U3NYECKME W XMMUYECKME CBOICTBA METa/oB.

Cnocobbl nonyyeHusi. 3HaYeHUe METaN/IOB U HEMETANIOB B

XNMUN.

BellecTsa MU

Kpuctannormaparbi.
Kpuctannuueckue wu

npupoge W >KU3HEAEeATeNbHOCTWM YesioBeKa W OpraHn3MoB.
Koppo3vsi MeTanfioB: BuAbl KOPPO3WUM, CMOCO6bI 3aLMTh
METas/IoB 0T KOppo3um

TeopeTuueckoe 3aHaTne. Hemetannol 1V - V rpynn
O6wpe (r3nyeckne N XMMUYECKME CBOICTBA HEMETa//IOB.

TunnyHble

CBOWCTBa

HEMETa/1/10B

V-

Vil

rpynn.

Knaccugukaums v HOMeHKNaTypa CoefiuHeHNA HeMeTannoB.
KpyroBopoTbl 61MOreHHbIX 31EMEHTOB B NPUpo/e
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OK 02, 1IP25, J1P26, JTIP32, MP21,
MP24, TP62, MNP63

OK 05, OK 07, N1P33, MP21, MP22,
MP23, MP24, T1P61, MNP62, MNMP65

OK 02, OK 07, N1P23, JIP24, MP6,
MP16, MP17, MP18, NP61, MNP62,
MP63, MNMP64,, NP65, MNMP610

OK 02, OK 07, JIP23, J1IP24, MP6,
MP16, MP17, MP18, MNP61, MNMP62,
MPe63, MNMP64,, NP65, MNMP610



Paspgen 4. CtpoeHue
Tema 4.1.
Knaccudmkaums,
CTPOEHUE U
HOMeHK/aTypa
OpraHnyecknx
BELLECTB

Teopetuueckoe 3aHatue. Hemetannsl VI - VII rpynn
TunuyHble cBOWCTBA HeMeTannoB. Knaccuukaums 1
HOMEHK/aTypa CoeIMHEHWIN HEMETa/1/0B.

TeopeTnueckoe 3aHATHE. OCHOBHbIe Knacchbl
HeopraHM4eCckKnx BELLECTB.

Knaccugmkaumsa  OCHOBHbIX  K/laCCOB  HeOpraHM4Yeckmx
BELLeCTB.

TeopeTnueckoe 3aHAaTUEe. XUMUYECKNE CBOWCTBA OCHOBHbIX
KnaCCoB HEOPraHNYECKUX BELLECTB

XUMUYECKME CBOWMCTBA OCHOBHbIX K/1accoB HeopraHN4yeckKmnx
BellecTB (OKCMAOB, FUAPOKCUAOB, KWCNOT, COMe un ap.).
3aKOHOMEPHOCTN B MU3MEHeHWUn CBOWCTB MPOCTbIX BELLECTB,
BOAOPOAHbIX COEAMHEHWI, BbICLLIMX OKCUAOB W rMAPOKCMA0B
MpakTuyeckoe 3aHATUe Ned. PelleHMe  MPaKTUKO-
OPUEHTNPOBaHHLIX 38.,an[4|7| Ha CBOWCTBa HeopraHN4yecknx
BELLECTB.

N CBOMNCTBA OPraHMYecKUX BeLLecTs

TeopeTtuueckoe 3aHaTue. MpeaMeT OpraHNYECKONn XUmuun.
B3anmocBs3b HeopraHM4YeCKMxXx " OpraHNYeCcKnx BELLECTB.
XNMUYeckoe CTPOEHNE KaK NopsAaAoK COoeANHEHWA aTOMOB B
MOJIEKY/Ie COrlacHO UX BasleHTHOCTN. OCHOBHbIE MOMOXEHMUSA
TEeopnUn XMMNYECKOro CTPOEHUA OpraHM4yeckKux COGAI/IHEHI/IVI
AM. byTnepoBa. YrnepofHbli CKENeT OpraHM4YecKomn
MONeKynbl. MONeKynspHble U CTPYKTYPHble (pa3BepHYTbIE,
COKpaLLIEHHbIE) XUMUYECKMNEe PopMy/bl. 3aBUCUMOCTb CBOWCTB
BELECTB OT XMUMNYECKOIo CTPOEHUA MONEKY/L.
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OK 05, J/IP33, MP21, MP22, MP23,
MP24, TP63, IMNMP65

OK 05, JZTIP33, MP21, MP22, MP23,
MP24, TP63, MP65

OK 04, J1IP32, NP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
P62, 1NP64, NP65

OK 02, MK 1.3, OK 07, /1P25, N1P26,
NP32, MP21,MP24,MP62, NP63,
P64, P65, MNP66

OK 05, JTIP33, MP21, MP22, MP23,
MP24, TP61, MP62, NMP63



Tema 4.2.
CsoiicTBa
OpraHn4ecKmnx
COeIVHEHWI

TeopeTuyeckoe 3aHaTue. Knaccupukaumsa opraHnUYeckmx
COEIVIHEHWIA.

3omepusa 1 n3omepbl (CTPYKTypHas, reometpuyeckas (umc-
TpaHc-n3omepus). KpaTHOCTb XMMUYECKON cBA3W. MoHsTHE O
(hYHKUMOHaNbHON  rpynne.  TpuHUMibL  Knaccugukaumm
OpraHNYecknX CoefiMHeHMn. MexayHapoaHas HOMEeHKMaTypa
1 MPUHUMIMBI HOMEHKNATYPbl OPraHNYecKnUX CoeAVHEHWUNA.
MpakTuyeckoe 3aHaTUe No5. BbINOMHEHUE YNPaXKHEHMIA Ha
COCTaB/iIeHNe (HOPMY/ M 3HaHWE HOMEHKNATYpbl U N30Mepuu
OpraHN4YecKmx BeLLEeCTB.

TeopeTuueckoe 3aHaTue. [1pefenbHble YreBO40POAb.
dunsnyeckme CBOWCTBA  OpraHM4ecKux COEeIHEHWI
OTAeNbHbIX  KMaccoB  (OCOGEHHOCTM  KmaccuuKkaumm u
HOMEHKNATypbl BHYTPM K/acca; rOMOMIOTMYECKUA pag W
obwas qopmyna; U130MepUs;  (PM3MYECKME  CBOWCTBA):
npeaenbHble YrneBoAopoabl (ankaHbl U UMKNoaKaHbl).
TeopeTunueckoe 3aHaTMe. XUMWUYECKME CBOWCTBA MU
nosly4yeHne asikaHoB.

["lopeHne meTaHa Kak OAWH U3 OCHOBHbIX UCTOYHWKOB Tena B
MPOMBILLMIEHHOCTM U ObITy.  CBOWCTBA  MPUPOAHbIX
YrNeBOAOPOAOB, HaxOX[eHWe B NPUPOAE W MNPUMEHEHUe
aJIKaHOB

TeopeTuueckoe 3aHsaTue. HenpeaenbHble yrnesofopoabl
AnKeHbl, ankKuHbl, [OpeHMe aueTuneHa KakK WCTOYHUK
BbICOKOTEMMEPATYPHOrO MJaMeHN AN CBapKM W Pesku
MeTa/1/10B

TeopeTuueckoe 3aHAaTHe. HenpeaenbHble yrneso40pobl
AnKafMeHbl 1 apoMaTnUyecKue yrnesoaopoabl.

OCOOEHHOCTM CTPOEHUS apeHOB, apoMaTUyecKoe KOosbLO,
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OK 05, OK 07, N1IP33, MP21, MP22,
MP23, MP24, 1NP62, INP63, MNP64,
MP65

OK 04, NP32, N1IP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
MP62, NP63, MNMP64, MNP65

OK 05, OK 07, JIP33, MP21, MP22,
MP23, MP24, 1P62, P64, INMP65

OK 04, OK 07, N1P32, /1P34, MP1,
MP2, MP3, MP5, MP7, MP12, MP13,
MP62, NP63, MNP64, rNP65

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1P62, MNP64, MNP65

OK 05, JIP33, MP21, MP22, MP23,
MP24, 1NP62, INMP64, MNMP65



(hM3nYeckme M XUMMYeCKMe CBOMCTBA. Posb apomMaTuyecKmx
YrneBofOPOLOB B MPUPOAE 1 MPOMbILLIEHHOCTH.
TeopeTnueckoe 3aHaTue. CNUPTbI U PEHONbI.
Kucnopogcoaepxaline COeNHEHMS. OcobeHHOCTH OK 05, 1P33, MP21, MP22, MP23,
rMAPOKCU/LHOM rpynnbl. HOMeHKnaTypa, CTPOeHMe, CBOMCTBA MP24, NP62, NP64, NMP65

1 NPUMEHEHME CNINPTOB.

TeopeTuueckoe 3aHaTue. A30TCOAepXKallye opraHu4yeckue
COEANHEHUS. 2
AMWHbI 1 aMUHOKWCNOTBI, 6eKW.

MpakTuueckoe 3aHsTme No6. liccnefoBaHue M aHanus

OK 05, /IP33, MP21, MP22, MP23,
MP24, 1P62, MNP64, MNMP65

OK 05, /1P33, MP21, MP22, MP23,

XUMUYECKMX CBOMCTB YrNeBOA0PO/IOB. MP24, T1P62, MNP64
TeopeTnueckoe  3aHaTue.  CBOWCTBA  OpPraHMYECKMX
COEIMHEHMWIA.

o _ OK 05, JTIP33, MP21, MP22, MP23,
Knaccuukaums 1M 0COGEHHOCTM OpPraHMYecknX peakuui. 2

MP24, 1NP62, NP64

PeakuMoHHbIe LeHTpbl. Pagnkansl. [NepBoHavasibHbIE MOHATUA
0 TMNax 1 MexaHM3Max OpraHNYecKnx peakLuii.
Na6opaTopHoe 3aHATMe Nel. [lofydeHWe 3TuneHa W
N3yYeHUe ero CBOICTB
MMonyyeHne aTUIeHa 13 3TaHOMa B N1abopaTopumn 1 n3yyeHne OK 05, OK 04, OK 07, 1P33, MP21,
ero (oM3NYeCKNX N XMMUYECKUX CBOWCTB. 2 - MP22, MP23, MP24, NP62, MNMP63,
CocTaBfeHne peakunini NPUCOEANHEHUS U OKUCNEHUS Ha P64, 1P65, MNP66, MNMP68
npumepe aTuneHa. PelleHre pacyeTHbIX 3a4a4 ¢
1NCMNob30BaHMEM MIOTHOCTY ra3oB MO BOAOPOAY U BO34YXY.
KoHTponbHas pa6oTa Ne2. CTPYKTypa v CBOMCTBa 2

opraHMn4yecknx n HeopraHM4YeCcKnx BELLECTB
Pasgen 5. KuHeTuyeckne n TepMognHaMmMyecKne 3aKOHOMEPHOCTM MPOTEKAHUSA XMMUYECKUX peakLuii
Tema 5.1. TeopeTnueckoe 3aHaTue. CKOPOCTb XMMUYECKOW peakL1i.
KnHeTunueckue Xumnyeckne  peakumn.  Knaccugukaums — XUMUYECKUX 2 —
3aKOHOMEPHOCTM  peakumit: nNo  (a3oBOMYy cocTaBy  (FOMOreHHble WU

OK 02, N1P23, JTIP24, MP6, MP16,
MP17, MP18, MNP62
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npoTeKaHus reTeporeHHbIe), no 1NCMONb30BaHUIO KaTanmsaropa
XUMUYECKUX (KaTanmMTnyeckne N HekatanMTuyeckume). CKOPOCTb peakuuu,
peakuui ee 3aBUCMMOCTb OT pa3/InyHbIX (PAKTOPOB: NPUPOABbI

pearvpyroLwmx BeLlecTB, KOHUEHTpauun pearnpyroLimnx
BellecTs, Temnepatypbl (Mpaswno BaHTt-Tota), nnowaam
PeakUMOHHON MNOBEPXHOCTU, HaMuma Katanmsatopa. Ponb
KaTann3aTopoB B NPUpoAe 1 NPOMbILL/IEHHOM MPON3BOACTBE.
SHeprua aKTuBauun. AKTUBNPOBaHHbI KOMI/EKC.
KaTtanusaTtopbl 1 KaTtanms3. Ponb KatannsaTtopoB B NpUpoAe U
NPOMbILL/IEHHOM MPOU3BOACTBE.
MpakTuyeckoe 3aHATUe Ne7. PacyeTbl C UCMONb30BaHUEM
npuHumna fle Watenbe
MpuHumn Jle LWatenbe. BnvsHue pasnnyHbiX (hakTOPOB Ha
msnv/leHeHme paBHOBECUA XUMWUYECKUX peakumn. 3akoH OK 04, MK 1.3.. JIP25, /P26, /P32,
[leNCTBYIOLLMX MACC WU KOHCTaHTa XMMWYECKOro paBHOBECUS.
PacueTbl  paBHOBECHbIX  KOHLEHTpauui  pearvmpyroLmx 2 2 Mp21, MP24, MP31, MP32, MP33,
BELLECTB M NPOAYKTOB peakuuin. PacueTbl TENI0BOro adhekTa MP36, MP37, MP55, MP56, TP62
peakumn. HaxoxzeHue HanpasfeHUsA CMeLLeHUs paBHOBEeCUA
XUMMWYECKOW peakuum 1 aHanm3 (akTopoB, BAMSIOLWIMX Ha
CMeLLeHNe XMMNYECKOr0 paBHOBECKS.

Pa3sgen 6. lucnepcHble CUCTEMBI.
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Tema 6.1.
JwvcnepcHble
CUCTEMbBI U
(haKTopbl MUX
YCTONYMBOCTU

Tema 6.2.
ViccnepoBaHue
CBOWCTB
[AMCMEPCHbIX
cucTem Ansa ux
naeHTUhnKaumn

TeopeTuueckoe 3aHATMe. PacTBOpeHMe Kak  (PU3MKO-
XUMUYECKMIA NpoLecc.

[uncnepcHble cuctembl. KonnougHole cuctembl. VCTUHHBIE
pacTBOpbl. PacTBOpeHMe KakK (DU3MKO-XMMUYECKUIA npoLecc.
PacTtBopbl. Cnocobbl MPUroToB/IEHNS pacTBOpOB.
PacTBopuMoCTb. MaccoBasi 0N pacTBOPEHHOr0 BELLECTBA.
MpefenbHO foNYCTMMbIE KOHLEHTPALUMM U UX UCMO/b30BaHWe
B OLEHKe 3KO0Mormyeckoim 6esonacHocTn. Knaccudmkaums
AucrepcHbIX cucteM no coctasy. CTpoeHWe U (hakTopsbl
YCTOMYMBOCTU  OUCMEPCHbIX — cucTeM.  PacnosHaBaHue
MCTUHHBbIX  PacTBOPOB,  KO/VIOMAHBLIX  PacTBopoB W
rpyboaucnepcHbIX CUCTEM. CtpoeHue MULLENNbI.
PaccemBaHve CcBeTa MpW MPOXOXAEHWM CBETOBOIO My4yka
yepes ONTUYECKN HeOAHOPOAHYO cpedy (addhekta TuHaans).
Na6opaTopHoe 3aHATMe Ne2. [1pUroToBneHe pacTsopoB
MpurotosneHune pacTBopoB 3afjaHHOW (MonspHoi)
KOHLeHTpaumm (c NPaKTUKO-OPUEHTUPOBAHHLIMU
BOMpocamu), onpejeneHve cpeabl BOAHbLIX PacTBOPOB.

OK 02, P25, NNP26, JTIP32, MP21,
MP24, T1P62, INMP64, INMP66, NP67

OK 02, N1P25, N1P26, /1IP32, MP21,
MP24, T1P62, 1NP64, MNMP66, MNMP67

MpodeccmoHanbHO-0pUEHTUPOBAHHOE COflepXXaHue (coaepXaHne NPUKNALHOTO MOy Ns)

Pasgen 7. XvuMmusa B 6bITY U NPON3BOACTBEHHOW AeATENbHOCTU YenoBeKa

Tema 7.1.
Xunmusi B BbITY U
NPOV3BOACTBEH-

HOW
[eATeIbHOCTH
yesioBeKa

MpakTuyeckoe s3aHaTue Ne8. COCTaB/MIEHME KEINCOB Ha TeMy
«P0oNb X1MUKN B CBAPOYHOM MPON3BOACTBE»

Kelicol (¢ yyeTom  Oyayulein  npogeccroHanbHOM
[eATeNbHOCTN) Ha aHanM3 MHHOPMaLUN O NPOU3BOACTBEHHOW
[eATeNbHOCTU  YenoBeKa, CBA3aHHOW C nNepepaboTKoOA
NnoslyyeHMem  BELLeCTB, a TakKKe C  3KO/IOMMYeCcKomn
6e30MacHOCTbHO.
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OK 02, MK 1.3., OK 07, JIP25, J1P26,
NP32, NP33, MP21, MP24, MP31,
MP32, MP33, MP36, MP37, MP55,
MP56, MNMP61.MP69



MpakTuueckoe 3aHAaTUe Ne9. 3almnTa KelicoB Ha TeMy «Posib
XM B CBapO4YHOM NPOn3BOACTBE»

MpeacTaBneHue pe3ynbTaToB peLleHuns KeiicoB
(BbICTYN/IEHME C Npe3eHTaLmel)

MpomexyTouHasa atTectayus (AUPEHepeHLMPOBaHHbIN 3a4eT)
Bcero:

30

74

12

OK 02, MK 1.3., OK 07, J1P25, J1P26,
NP32, NP33, MP21, MP24, MP31,
MP32, MP33, MP36, MP37, MP55,
MPS56, MP69



3. YCNOoBUA PEATTN3AUNU MNMPOIPAMMBbBI YYHEBHOI O NMPEAMETA

3.1. MaTepuanbHO-TEXHMUYECKOe 0becreveHme

[ns ocBoeHus nporpaMmbl yyebHoro npegmeta OOr16.12 Xumus B
OBlMNOY «KOMT» umeeTcss Yy4yebHbl1  KabuHeT  «ECTeCTBEHHOHAy4Hble
ANCUMMINHBI,

[MomeLleHVe KabvHeTa OCHALLEHO TWUMOBbLIM 060PYAOBaHMEM, B TOM 4uC/e
CMeLnasm3MpoBaHHO  y4yebHOM  MeGenbtd M cpefcTBamy  00y4eHus,
HeoOXOAMMbIMM  ON1A  BbINO/IHEHUA  TpeboBaHW K  YPOBHKO  MOATOTOBKU
06yyaroLLmXCS.

OcHalLeHWe y4yebHOro kabmHera:

- M0CajoyHble MecTa Mo KOJIMYECTBY 00yYatoLLMXCS;

- paboyee MeCTO Mpernogasaress;

- npodheccnoHanbHO-0pNUEHTMPOBaHHbIE 3a4aHKS.

Anpaktnyeckme matepuanbi:

-MeTOANYECKMNE PEKOMEHJALMM MO BbIMO/HEHNIO MPAKTUYECKUX paboT no
yuyebHoMy npeameTy OO0I6.12 Xumus;

- KOMMJIEKT 3aaHni1 Ans NPOBeAeHUS NMMCbMEHHbBIX KOHTPO/IbHbIX paboT;

- KOMIMeKT 3a[aHnI il nposegeHus MUCbMEHHOI0
AnhdepeHLUMPOBaHHOIO 3a4eTa.

TexHu4Yeckune cpeacTea 06yyeHUs:

- MEepCOoHa/IbHbIA  KOMMbKOTEP € JIMLEH3WOHHBLIM  NPOrpaMMHbIM
0b6ecneyeHnem;

- TMPOEKTOP C 3KpaHOM.

3a/bl:

BubnunoTteka, YNTabHBIN 3a/1 C BbIXOAOM B CETb VIHTEpHET.

3.2. VHhopmaLmMoHHoe obecreyeHme peanmsaumm NporpaMmb

[Ona peannsaumu nporpaMmmbl B 6M6nmMoTeyHom oHae OBMOY «KIMT»
MMEIOTCS MeYaTHble W 3/1EKTPOHHbIE 06pa3oBaTe/ibHble M MHDOPMALMOHHbIE
pecypcbl Ans UCNonb30BaHNA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe NCTOYHUNKM

1 XnmMuns: yyebHUK 4Nd cpefHero npodgeccroHanbHOro obpasosarus / K
A. Nebeges, I H. ®dagees, A. M. Tonybes, B. H. Llanosan; nog o6uiein
pefjakuvein . H. dageeBa. — 2-e u3g., nepepab. u pgon. — Mocksa:
N3patensctBo KOpaiiT, 2024. — 431 c¢. — (IpodeccrnoHansHoe 06pa3oBaHue). —
ISBN 978-5-9916-7723-3. — TeKCT : 3NneKTpoHHbIn // Obpa3oBare/ibHas
nnatcopma KOpaiT [cainT]. — URL.: https://urait.ru/bcode/537876

31


https://urait.ru/bcode/537876

2. AHHoreHoBa, . B. XuMus : y4eOHUK M NPaKTUKYM AN CPeaHert
npogeccnoHanbHOro obpasoaHus / V. B. AH(uHoreHoBa, A. B. babkos, B. A.
MonkoB. — 2-e u3g., ucnp. n gon. — Mocksa: V3patensctso KOpaiT, 2024. —

291 c¢. — (MpodeccroHanbHoe ob6paszoBaHme). — ISBN 978-5-534-11719-6. —
TeKCT : aneKTpPoHHbIW // ObpasosartenbHas nnatgopma KOpant [canT]. — URL:
https://urait.ru/bcode/538526

3.2.2. jlononHnTeNbHbIe NCTOUYHUKN

1 TynukuH, E. . Xumma. B 2 u. Yacte 1 O6ulaa 1 HeopraHuyeckas
XUMUSt . YY4eOHMK [ns CcpefHero npoteccnoHasbHoro obpasosaHus / E. W.
TynuknH. — 2-e n3g., ucnp. n gorn. — Mocksa : 3gaTtensctso HOpaunTt, 2023. —
385 ¢. — (lMpoeccmoHanbHoe obpa3oBaHue). — ISBN 978-5-534-02748-8. —
TeKcT : anekTpoHHbIW // ObpasoBatenbHas nnatgopma KOpant [canT]. — URL:
https://urait.ni/bcode/513730

2. TynukuH, E. . Xumua. B 2 4. Yacte 2. OpraHuyeckaa xvmusa :
Yy4ebHUK An151 cpeHEero npogeccnoHanbHoro oobpasoBaHus / E. . TynukmH. — 2-e

u3g., menp. n gon. — Mockea : M3parensctBo HOpait, 2023. — 197 ¢. —
(MpodeccnoHansHoe o6pa3oBaHne). — ISBN 978-5-534-02749-5. — TeKcT
ANeKTPOHHbIN  // ObpasoBatenbHad nnatopma HOpant [cant]. — URL:

https://urait.ni/bcode/513731
3. Hukonbckuin, A. B. Xumuns : y4eOHUK N NMPakTUKYM ONS CPeaHero
npoeccrnoHanbHoro obpasoBaHus / A. b. Hukonsckuini, A. B. CyBopoB. — 2-e

n3g., nepepab. n gon. — Mocksa : M3gatensctBo HOpait, 2024. — 507 ¢. —
(MpodeccrmoHansHoe obpas3oBaHue). — ISBN 978-5-534-01209-5. — TekcT :
ANeKTPOHHbIA  // ObpasoBatenbHad nnatopma HOpant [cant]. — URL:

https://urait.ru/bcode/538279

3.2.3. IHTepHeT-pecypcbl

1 EgnHad KonnekuMy  UM@poBbIX  06pas3oBaTesibHbIX  PecypcoB
[GnekTpoHHbI pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  aneKTpOHHad  WKona [OnekTpoHHbIn  pecypc] URL:
https://resh.edu.ru/

3. VIHoypok [AnekTpoHHbI pecypc] URL: https://infourok.ru/

4. Pewy EI3. Xumua [OnekTpoHHbI pecypc] URL: https://chem-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHUNA YUYEBHOI' O

KoHTponb 1
packpbiBalOTCA  Yyepes

OLiEHKa pe3ynbTaToB
AVCUMNINHAPHbIE

NMPEOMETA

OCBOEHUS  Y4e6HOro
pe3ynbTaThl,

npegmeTa
HanpaB/eHHble  Ha

(hopmmpoBaHMe O0OLMX M NPOGECCUOHANbHBIX KOMMETEHLUMIA MO pasdenam W
TeMaM coaepXXaHus y4ebHoro Matepuana.

Obwasn /
npogeccMoHanbHas
KOMMNeTeHynA
OK 02. Vicnonb3osatb
COBPEMEHHble cpeacTsa
roucka, aHasm3a 7
NHTEepnpeTauum uHpopmMauuu
n NH(OPMaLNOHHbIE
TEXHOMNOMMW NS BbINO/IHEHUA
3ajau NPOeccMoHaIbHOM

LleaTeNbHOCTY

OK 04. AdpekTnBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOMNEKTUBE WU
KomaHze

Pasgen / Tema

Pasgen 2, Tema 2.2.

Pasgen 3., Tema 3.2.

Pasgen 5., Tema 5.1.

Pasgen 6, Tema 6.1., Tema 6.2.

Pasgen 7, Tema 7.1.

Pasgen 1, Tema 1.1.

Pasgen 2., Tema 2.1.

Pasgen 3., Tema 3.1, Tema
3.2.
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Twunbl OUEHOYHbIX
MEPONPUATUIA

TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
MPaKTUYeCcKnX paboTt
MNpencTaBneHne pesynbTaToB
nabopaTtopHbIx paboT
KoHTposbHas paboTa
TecTnpoBaHue

YCTHBIIA onpoc
MpefcraBneHne pesynbTaToB
npaKTUYecKnx paboT

YCTHBIIA onpoc
MpefcraBneHne pesynbTaToB
nabopaTopHbIX paboT

MpefcTaBneHne pesy/bTaToOB
NnpaKTUYecKnx paboT

Kelic 3agaHus

TecTmpoBaHue

YCTHbI onpoc
MpefcTaBneHne pesy/nbTaToOB
NpaKTUYecKnx paboT
TecTmpoBaHue

YCTHBIIA onpoc
MpefcTaBneHne pesy/nbTaToOB
npaKTUYecKnx paboT
TecTmpoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbLTaToB



OK  05.
YCTHYHO  W”
KOMMYHMKaLO
rocyapCTBEHHOM
Poccuitickoin  ®epepauun  C
YUYETOM 0COGEHHOCTEN
COLMANbHOrO UM KynbTypHOro
KOHTEKCTa

OcyLecTBnATb
NMNCbMEHHYO
Ha
A3blKe

OK 07 CopelicTBOBaTb
COXPaHEHUID  OKpY»KatoLLein
cpefbl, pecypcocbepexkeHuto,
NPUMEHATb 3HaHMA 00
N3MEHEHNN Kn1Mara,
MPUHLMNbI GepeXxxnmMBoro
MPOM3BOACTBA,  3MNPEKTUBHO

Pasgen 4., Tema 4.1., Tema
4.2.

Pasgen 5., Tema 5.1.

Pasgen 1, Tema 1.2.

Pasgen 2., Tema 2.1.

Pasgen 3., Tema 3.1, Tema
3.2.

Pasgen 4., Tema 4.1., Tema

4.2.

Pasgen 3, Tema 3.1., Tema 3.2
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NpakTU4eckmx pabot
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
TecTnpoBaHune

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
MpaKTUYecKnx paboT
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbLTaToB
MpaKTUYeCcKnx paboT
TecTnpoBaHue

YCTHbIA onpoc

TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTmpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaTos
NpaKTUYecKnx paboT
MNpencTaBneHme pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MNpeacTaBneHne pesynbTaToB
MPaKTUYeCKNX paboT
MMpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

TecTmpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaTos
npaKTU4YecKnx paboT
MpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT



[eficTBOBaTL B Upe3BblyaiiHbIXx Pasgen 4, Tema 4.1, Tema4.2. TecTupoBaHue

cnTyaynax

Pasgen 7, Tema 7.1.

MnK 13. Mpumenats Paspgen 3., Tema 3.2.

cObOpoYHbIE  NpPUCNOCoBNeHNS
0N COOpPKM  3/1eMEHTOB
KOHCTPYKLMM (v3penui,
Y3/10B, fieTanei) nog ceapky

Pasgen 5, Tema 5.1

Pasgen 7, Tema 7.1.
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YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT
MMpencTaBneHe pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc

TecTnpoBaHue

YCTHbIn onpoc
MNpenctaBneHe pesynbTaToB
NpaKTUYecKnx paboT
MpeacTaBneHne pesy/nbTaToOB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc

TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbLTaToB
NpaKTUYecKnx pabot
MMpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT

MpeacTaBneHne pe3ynbTaToB
NpakTU4eckKmx pabot
Kelic 3agaHus
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