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Pabouas nporpamma Yy4yebHOW AaucuunaumHbl pa3paboTaHa Ha o0ocHoBe deaepanbHOro
rocyfapcteeHHoro obpasoBaTenbHOro craHgapra (fanee ®roC) cpefHero npogeccuoHanbHoOro
obpaszoBaHua (ganee CIO) no cneynanbHocTu: 11.02.06 TexHuMyeckas 3kKcnayatauus
TPaHCNOPTHOrO Pajn031eKTPOHHOTO obopygoBaHua (no Bugam TpaHcnopTa),
yTBepXaeHHoro Mpukasom MwuHucTepcTBa 06pa3oBaHMs M Haykum Poccuiickoin depepaumm oT
28.07.2014 N 808; pekomMeHfgaunin Mo opraHM3aynm NOAy4YeHUs cpegHero obuwero o6pasoBaHus
B Npefjenax oCcBOeHWA obpa3oBaTeNnbHbIX MpPOrpamm CpefHero npoeccuoHanbHOro obpasoBaHmna
Ha 6a3e OCHOBHOro ob6buiero o6pasoBaHus, ¢ Yy4TOM MPUMEPHON OCHOBHON 06pa3oBaTeNbHO
nporpamMbl cpefHero ob6uero o6bpasoBaHus, 0406pPeHHON pelweHueM GeaepanbHOro y4ebHo-
MeTOAMYECKOTO 06befnHEHNS No obueMy o6pa3oBaHuto (MpoTokoa Ne 14 oT «30» HoA6pa 2022
r.) 4ns cneynanbHOCTK:

11.02.06 TexHMyeckasa skcnayaTtauud TPAHCNOPTHOIO pPagu0o3/1eKTPOHHOTO o6opypfoBaHus

(no Bugam TpaHcnopTa)

OpraHun3auua-paspaboTumk: PbINbCKUA aBUALMOHHBIA TeXHUYECKW Konnemx - Guavan
(hefepanbHOro rocyaapcTBeHHOro 6l 4KeTHOro 06pa3oBaTeNbHOr0 YUPEXAeHUS BbICWEro
o6pas3oBaHMA «MOCKOBCKUI rocyfapCTBEHHbIA TEXHWUYECKUI YHUBEPCUTET rpaxaHCKOl
agnaumu» (MITY TA).

Mporpammy cocTasu:
beccoHoBa H.E., npenogaBaTtens Poinbckoro ATK - gpunuana MI'TY TA
PeueH3eHT:

PycoBa XX.A., npenofaBatenb Poinbckoro ATK - punuana MI'TY TA

Pabouas nporpamma o6cy>aeHa n ogobpeHa Ha 3acefaHun LMKnoBoin komuccum OTA.

MpoTokon Ne /" orT«/5 » C\ 2024 .

Mpegcefatens LMKAOBON KOMUCCUN A beccoHoBa H.E.

Pabouas nporpaMma paccMOTpeHa U peKOMeHJ0BaHa MeTOAMYECKUM COBETOM KONMedxa.
MpoTtokon Ne £ 0T« 2024 .

Metoaunct CenesHeBa A.E.
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1. O6uwas xapakTepucTnka paboyein nporpaMmmbl
obweobpasoBaTe/IbHON ANCUUNIUHBI «XUMUSA»

1.1. MecTo AUCUMNAUHBI B CTPYKTYpe OCHOBHOW npodeccnoHanbHOM
obpasoBaTesibHOM NpPorpamMmmbi:

O6uweobpasoBatenbHas  aucuymnanHa OYA.10  «Xumua»  ABNsSeTcs
00653aTeNIbHON  4acTbl0  06LLe06pa3oBaTeNlbHOr0O  UMKNa  06pa3oBaTe/ibHOW
nporpammbl B cooTBeTcTBUM ¢ ®PIOC no cneynansHocT 11.02.06 TexHuyeckas
aKcnayatayma TPaHCMOPTHOrO Pagno3eKTPOHHOIO obopyposaHua (no
BMAaM TpaHcnopTa).

1.2. Llenn n nnaHupyeMble pe3ysibTaTbl 0CBOEHUS AUCLUMINHBI:

1.2.1. Uenn v 3agavun JUCUNNAUHBI

CofepXxaHune nporpammbl 06LLe06pa3oBaTeNlbHOM ANUCUUNUHBI «XUMUS»
HanpaB/NeHO Ha [OCTMXKeHMe Chnegyrowmx uenein: GopmumpoBaHue y CTYAEHTOB
NpeacTaBNeHMA O XMUMMWYECKOW COCTaBNAOLLEN €eCTeCTBEHHO-Hay4YHOW KapTWHbI
MUpPa KaK OCHOBbl MPUHATMA PELUeHUn B >KU3HEHHbLIX W MNPOM3BOACTBEHHbIX
cUTyaumsax, OTBETCTBEHHOr0 MOBEAEHMSA B NPUPOLHON cpeje.

3ajadn gucuMnAnNHbI:

1) cchopmupoBaTb MOHMMaHWE 3aKOHOMEPHOCTEW MPOTEKaHUA XUMUYECKUX
MPOLECCOB W AB/IEHNIA B OKpY)KatoLlen cpefe, LeSIOCTHOW Hay4YHOW KapTUHbI MUpa,
B3aMMOCBSA3M 1N B3aMMO3aBMCUMOCTU eCTECTBEHHbIX HayK;

2) pa3BUTb YMEHUS COCTaBNATb (DOPMY/ibl HEOPraHMYECKNX 1 OpraHNYecKmX
BELLECTB, YpPaBHEHMUS  XMMUYECKMX  peakuumin, O0OBACHATb  UX  CMbICH,
WHTEePNpeTUpoBaTb pe3yibTaTbl XUMUYECKMUX IKCMEPUMEHTOB,

3) cthopmMMpoBaTb HaBblKM MPOBEAEHWUS  MPOCTEMLWMX  XUMUYECKMX
3KCNEepPUMeHTaNIbHbIX MUCCnegoBaHWini ¢ cobnogeHrem npasun  6e30nacHoro
obpaleHns ¢ BewecTBaMn 1 nabopaTopHbIM 060pyA0BaHNEM;

4) pa3BuUTb YMEHUS UCMNO/b30BaTb MHPOPMALUIO XMMUYECKOTO XapaKTepa 13
pa3NNYHbIX NCTOYHUKOB;

5) copmupoBatb YMeHWSs  MNPOrHO3MpoBaTb  MOC/MEeACTBUA  CBOEW
[EeATENbHOCTU UM XUMUYECKUX MPUPOAHbIX, ObITOBbIX W MNPOM3BOACTBEHHbIX
MPOLEeCCOB;

6) chopMMpoBaTb NOHNUMAHME 3HAYUMOCTUN AOCTUXKEHWNIA XMMUNYECKOI HayKu
N TEXHOJNIOTNIA ANSA pa3BUTMA COoLMarbHOM U NPOM3BOLCTBEHHO Cdep.

1.2.2. TMnaHupyemble pe3ynbTaTbl OCBOEHMA 006u,e06pasoBaTe/IbHOM
ancunnanHel B cootBeTcTBUN ¢ PIOC CIO 1 Ha ocHoBe ®TTOC COO



Kog n
HaumMeHoBaHue
hopMUpyemMbIX
KOMMETeHLWNNA
OKO1.
Bbl6mpath
crnocoo6bl
peweHns 3agau
npogeccnmoHans
HOW
LesTenbHOCTH
NPUMEHUTENbHO
K pasinyHbiM
KOHTeKCTaMm

MnaHnpyemble pe3ysibTaTbl 0CBOEHUS AUCLUMNINHDI

Oo6uwmnel

B yacTu TpyA0BOro BOCMUTAHUS:

- TOTOBHOCTb K TpypAy, OCO3HaHWe LEHHOCTMK
MacTepcTBa, TPYA0N0OKE;

rOTOBHOCTb K  aKTUBHOW  [eATeNbHOCTHU
TEXHOMOTNYECKOM " coumanbHO
HanpaBfNeHHOCTW, CMNOCOBHOCTb WHWULWUUPOBATD,
nnaHMpoBaTb W CaMOCTOATENbHO BbIMNONHATH

TaKyl 0eATEeNbHOCTb,

UHTepec K pasfiInyHbIM chepam
npodeccMoHanbHON BEeATENLHOCTH,
OBnagieHMe  yHUBepcasibHbIMU  y4YeOHbIMMU
no3HaBaTe/NlbHbIMUN AeACTBUAMM:
a) 6a3oBble NOrnyeckune LenicTBuUA:
CaMOCTOATENbHO hopmMynuposaTtb n

akTyanusnpoBaTb npo6GnemMy, paccmaTpuBaTb ee

BCECTOPOHHE;

- ycTaHaBnMBaTb CYLWECTBEHHbIA NPU3HAK WK

OCHOBaHMWsA ANa CcpaBHeHWUs, Knaccuukaumm u

06006LUleHUS;

- onpeaensiTb UeNU AesATeNbHOCTH,

napaMeTpbl U KPUTEPUN UX BOCTUXEHUS;

- BbISIBNIATb 3aKOHOMEPHOCTW W MPOTUBOPEYUs B

paccMaTpuBaeMblX IBAEHUAX;
BHOCUTb  KOPPEKTWUBbI B

3afaBaTb

[eATenbHOCTD,

2
AucumnnnHapHble

- BnapgeTb CUCTEMOM XWMMUYECKUX 3HAHWUA, KOTOpad BK/AK4YaeT. OCHOBOMNMONarawuwune

NOHATNA (XVIMI/I'-IGCKI/IVI 3/IEMEHT, aTOM, 3/IEKTPOHHaA obonoyka artoma, S-, pP-, cl-
3/TIEKTPOHHbIE 0p6I/ITaI'IVI aTOMOB, MOH, MO/eEKYya, BaNe€HTHOCTb,
INEKTpPOOTPMLUATENBbHOCTb, CTENMEeHb OKWCNEHNA, XUMWUYECKada CBA3b, MOJIb, MOJ/IApPHad

mMacca, MONSAPHbIA 06beM, YrnepogHbli CKeneT, (YHKUWOHanbHasa rpynna, pagukan,
M30Mepunsa, U30Mepbl, TOMONOTMYECKMNIA psAd, TOMOMOrM, YrneBOAOPOAbl, KUCNAOPOA- U
asoTcofepxauine coeguHeHUs, 6BUONOrMYEeCKN aKTUBHbIe BelecTBa (YrneBofbl, XWUpHI,
6enkn), MOHOMEpP, NOAMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMO/EKYNAPHbIE COEAMHEHNS,
KpucTannuyeckas  pelleTka, TN XUMUYECKNX  peakuuii (oKMcnUTenbHO-
BOCCTAHOBUTENbHbIE, 3K30-U 3HAOTEPMMUYECKME, peaKkLuMn MOHHOro obmMeHa), pacTBop,
3NeKTPONNTbI, HE3NeKTPONUTLI, 3NeKTPOAUTMYECcKas Auccoumauns, OKUCAUTENb,
BOCCTAHOBUTE/b, CKOPOCTb XMMMUYECKOW peakuum, XMMUYeCKOe pPaBHOBECUE), TEOPUN U
3aKOHbl (TEOpWA XUMMWYECKOro CTPOeHWA opraHmyeckux BewecTs A.M. byTneposa,
Teopus 3NeKTPONUTMYECKONW Auccoumaunn, nepuogmuyeckmii 3akoH .. MeHpgeneesa,
3aKOH COXpaHeHMsa MaccCbl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA SA3bIK XUMWUMU,
(hakTONOrMyeckne CBefeHMWS O CBOWCTBAx, CcOcTaBe, MNOJy4YeHUM U 6Ge3onacHOM
MCMONb30BAHWMN BaXKHEWIWIMX HEOpPraHW4YeCKWX W OpraHM4YecKMX BewWecTB B 6bITY W
MPaKTMYeCKON feATebHOCTH Ye0BeKa;

- YMeTb BbIAABAATb XapakTepHble MpPU3HAKW W B3aUMOCBS3b MW3YUYEHHbIX MNOHATUIN,
MPUMEHATb COOTBETCTBYHLWME MOHATUA MNpPWU  OMNUCAHWKU CTPOEHWS W CBOMWCTB
HEOPraHMYeCcKMX U OpPraHM4YecKUX BELWECTB U UX NMpeBpalLeHNi; BbIABAATL B3aWMMOCBA3b
XUMWUYECKUX 3HAHUWA C MOHATUAMM W MPELCTABAEHUSAMU APYTUX €CTEeCTBEHHOHAYUYHbIX
npesmMeToB;

- YMeTb WCNONb30BaTb HAWMEHOBAHUA XUMWYECKUX COELMHEHUA MeXLYHapoLHOro

1 YKa3blBalTCA /IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaThl u3 ¢r0C CO00 (B nocnegHein pepakumm oT 12.08.2022) B OTrnarofbHoi gopme,
(hopmmpyemble 06weobpa3oBaTelbHOW AUCUUNINHON

2 QucumnnunHapHble (NpeaMeTHbie) pe3ynbTaThl YKa3biBalTCA B COOTBETCTBUM C METOAMKOM npenofaBaHus AUCLUMUHDI



OK 02.
Mcnonb3oBatb
COBpPEMEHHbIE
cpeacTBa
noucka, aHanmsa
n
MHTepnpeTayunn

oueHMBaTb COOTBETCTBWE pPe3ysbTaToB LENAM,

oueHunBaTb PUCKN HOCﬂB,qCTBI/IVI [EATENNIbHOCTU,
pa3BuBaTb KpeaTnBHOE MblLW/1eHNE npu

PEWEHNN XN3HEHHbIX r|p06neM

o) 6a30Bble UccnegoBaTeNbCKNE AENCTBUSA:

- BNajeTb HaBblKaMui y4yebHO-MCCNeA0BaTENbCKOW

" MPOEKTHOIA AesTeNbHOCTH, HaBbIKaMK
paspeweHus npobnem;
- BbISIBAATb MNPUYNHHO-CNIEACTBEHHbIE CBA3N W

aKTyasm3nmpoBaTh 3ajavy, BblBUraTb FMMNOTE3Y ee
peweHus, HaxoAUTb apryMeHTbl ans
JO0Ka3aTeNbCTBA CBOUX YTBEPXAEHWN, 3ajaBaTthb
napameTpbl U KPUTEPUMN PELIEHNS;

- aHaNU3MpoBaTb MOJIYYEeHHblE B XOAe PELIEHUN
3afjaunm pesynbTaThbl, KPUTUYECKN OLEHUBATbL WX
JOCTOBEPHOCTL, MPOTrHO3MPOBATb W3MeHEHWe B
HOBbIX YCNOBUAX;

- YMeTb NEPEHOCUTb 3HAHUS B MO3HABATENbHYIO U
MPakTUYeCcKY 061aCTy XN3HELEATEIbHOCTH;

- YMeTb WHTErpupoBaTb 3HAHWUA W3 pasHbIX
npeLMeTHbIX o6nacTeii;
BbIABUIaTb  HOBblE  UAeW,  npegnaratb

OpPUTUHANbHbIE MOAXOAbl U PELIEHUS;

- CNOCOBHOCTb MX UCMONb30BAHUA B

no3HaBaTeNbHOW U COLMANbHOW NpakTuKe

B o6s1acT LEHHOCTM HAYy4YHOro NO3HAHUSA:
ChOPMUPOBAHHOCTb MWPOBO33pEHUS,

COOTBETCTBYHLEF0  COBPEMEHHOMY  YPOBHIO

pasBuMTUA Haykm W O6LLeCTBEHHOW NpakTUKMK,

OCHOBAHHOTO Ha ananore KYynbTyp,

Cnocob6CTBYHOLWEr0o 0CO3HAHWIO CBOEro MecTa B

MONUKYNbTYPHOM MUpE;

COl03a TEOPETUYECKOW U MPUKNALHON XUMWKW W TPUBUANbHbIE HA3BaHUSA BaXKHEWLWNX
BELW eCTB (3TU/EH, aleTWfeH, FAULepuH, deHon, dopmanbieruf, yKCcycHas KMCnoTa,
TAVLWH, YIapHbIiA ras, yrnekKucnblid ras, aMmmumak, ralieHas U3BecTb, HeraweHas W3BeCTb,
nUTbeBas coja U ApPYrux), CocTaBnATb (QOPMY/bl HEOPraHUYECKUX U OpPraHUYecKux
BELECTB, YPAaBHEHUS XUMUUYECKUX peakuuii, 06bACHATbL MX CMbICA; MOATBEPXAaTb
XapaKTepHble XMMUYECKNEe CBOMCTBA BELECTB COOTBETCTBYHLWMUMMN IKCMEPUMEHTAMU W
3anucsaMy ypaBHEHUN XUMUYECKUX peakLnii;

- yMeTb YCTaHaBAMBAaTb NPUHAANEXHOCTb U3YUYEHHbBIX HEOPFraHWYECKUX N OPraHUYecKnx
BEL/ECTB K OMNpeAeseHHbIM Kjaaccam W rpynnam COeAUHEHWI, XapakTepus3oBaTb UX
COCTaB W BaXKHellume cBOWCTBA; ONpeAensaTh BUAbl XUMUYECKUX CBS3eil (KOBaneHTHas,
MOHHas, MeTannu4veckas, BOLOPOAHAsA), TWUMbl KPUCTaNIMYEeCKUX PELIETOK BELLeCTB;
KnaccuuumpoBaTb XMMUYECKNE peakLuu;

- chopMmMpoBaTh NPeACTABAEHUS: 0 XMMUUYECKON COCTABASANLWEN €CTECTBEHHOHAYUYHO
KapTWHbl MWUpa, POAM XUMWUM B MNO3HAHUW SBAEHWIA Npupofbl, B (QOPMUPOBAHUN
MblLUIEHWS W KYNbTYpbl NWMYHOCTH, €€ DYHKLMWOHANbHOW TPaMOTHOCTU, HEOBXOLUMOIA
AN peleHUs npakTUYecKWX 3afjay M 3KONOTMYeCcKM OBGOCHOBAHHOIO OTHOLWIEHUSA K
CBOEMY 3[,0POBbIO M NPUPOLHON cpefe;

- YMeTb MPOBOAUTbL PacyeTbl MO XMMMUYECKUM (POpPMY/SaM M YpaBHEHUSM XUMUYECKUX
peakuuii ¢ MCMONb30BaHWEM (U3MUYECKUX BEJIMUWMH, XapaKTepU3YHLWUX BelL,ecTBa C
KO/IMYECTBEHHO CTOPOHbI: Macchl, 06bemMa (HOpManbHble YCNOBUS) ra3oB, KONMYECTBA
BELeCTBA; MCMNO/b30BaTb CUCTEMHbIE XUMWYECKUE 3HAHUS ANS MPUHATAS peLIeHWin B
KOHKPETHbIX XW3HEHHbIX CUTYyaLMUAX, CBA3AHHbIX C BELWECTBAMU W UX MPUMEHEHUEM

- YMeTb MNJaHWpoBaTb W BbINOJAHATD XWUMWYECKUN IKCMEpUMeHT (NpeBpaleHus
OpraHM4yeckux BEeLW EeCTB MPW HarpeBaHUu, NONy4YeHMe 3TUEHA U U3YyYeHUe ero CBOMNCTB,
KayeCTBEHHble peakuunM Ha anbferupabl, Kpaxman, YKCYCHYK KWUCNOTYy; AeHaTypauus
6eNnKoB NpW HarpeBaHWW, LBEeTHble peakuuMu 6enkoB; NPOBOAUTb peakuMn MWOHHOTO
obmeHa, onpefensTb cpejy BOAHbIX PacTBOPOB, KauyeCTBEHHble peakuuum Ha cynbdat-,
Kap6oHaT- U XNOPUL-aHUOHbI, Ha KATWOH aMMOHUA; pelwaTb 3KCNepPMMEHTalbHble
3afaum no temam "Metannbl” U "HemeTannbl") B COOTBETCTBUM C MpPaBuiamMmu TEXHUKMU
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MHpopMaLUKM ©
MHpOPMaLNOHH
ble TEXHONOrnK
ana
BbIMO/THEHUS
3ajau
npogeccnmoHans
HOWA
LesTenbHOCTH

- COBEPLIEHCTBOBaHMNE A3bIKOBOIW UM YMTaTE/NbCKONA
KYNbTypbl KakK CpeAcTBa B3aMMOAEACTBUS MEXAY
N0 AbMU U NO3HAHUSA MUpa;

- 0CO3HAHWE LEHHOCTU Hay4yHOW AEeATEeNbHOCTH,
rOTOBHOCTb OCyLWecTBNATb NPOEKTHYO n
MCCNef0BaTeNbCKYHO feATeNbHOCTb
WHAUBUAYANbHO U B TPyNne;
OBnafjeHne  yHuUBepcanbHbIMU
no3HaBaTe/IbHbIMWN JEACTBUSIMMU:
B) paboTa c MHhopMaLneil:

- BNafleTb HaBblKaMW MONYYEHMSA UHPOPMALUN U3

y4eOHbIMMU

MCTOYHUKOB pas3HblX TUMOB, CAaMOCTOATENbHO
OCYULeCTBASATbL MOWUCK, aHanu3, CUcTeMaTusalunio
M WHTepnpeTauuilo MHOOPMaLUM  pasfnUHbIX

BMAOB W (DOPM NpeicTaBneHuns;
- c034aBaTb TEKCTbl B PasfiMyHbIX opmartax cC
y4eTOM HaszHauyeHus uWHGoOpmMaunm u LUeneBoi
ayautopuu, Bblbupasd oNTUMAaNbHY  Gopmy
npegcTaBneHuns n Busyanunsaunu;
oueHuWBaTb [OCTOBEPHOCTD,
nHopmayum, ee COOTBETCTBUE
MOPaNibHO-3TUYECKUM HOpMaM;
- MUCMNO0Nb30BaTb CPeACcTBA MH(POPMALUOHHBLIX W
KOMMYHWKALWOHHbIX TEXHONOTUWA B pELEHUN
KOTHUTUBHbIX, KOMMYHWUKATUBHbIX 7
OpraHu3ayMoHHbLIX  3afiad Cc  cobnfjeHuem
TpeboBaHui 3ProHOMMUKMN, TEXHUKMU
6esonacHoOCTU, TUrUeHbl, pecypcocbepexeHuns,
NpaBoOBbIX 7 3TUYECKNX HOPM, HOPM
MHpOPMaLNOHHON 6e30MacHOCTH;
- BflajeTb HaBblKaMy pacno3HaBaHWUs 1 3alUThl
MHpopmMauumn, MHPOPMaLMOHHON 6e30NaCHOCTM

NErMTUMHOCTb
npaBoBbiM U

6esonacHocTM npu obpaweHWnm c BewecTeamyu u nabopaTopHbIM 060pyfOBaHUEM;
npeAcTaBNATb pe3ynbTaTbl XMMWYECKOr0 3KCMepuMeHTa B (JOpMe 3anucu ypaBHeHW
COOTBETCTBYIOLUX peakumini 1 popMynnpoBaTb BbIBOAbl HA OCHOBE 3TUX Pe3ynbTaToB;

- yMeTb aHanu3upoBaTb XWMWUYECKYH MWHOOpPMALUIO, MOAyyYaeMyl U3 pasHbiX
MCTOYHUKOB (CpeacTB MaccoBOW MHopmaunm, cetb IHTEpPHET 1 gpyrue);

- BNafeTb OCHOBHbIMW MeTOLaMW HAay4YHOro MO3HAHMWA BEL,eCTB U XUMUYECKUX ABNEHW
(HabnogeHne, U3MepeHuUe, IKCMNEPUMEHT, MOAE/IMPOBAHUE);

- YMeTb NPOBOAWUTL pacyeTbl MO XUMUYECKUM (hOpMynaMm U YpaBHEHUAM XUMMUYECKUX
peakuuii C MCNONb30BaHUEM (U3NYECKUX BENUUYMH, XApaKTepu3ylLWnUX BelecTBa C
KONIMYECTBEHHOW CTOPOHLI: Macchl, 06bemMa (HOpMaNnbHble YCNOBUA) rasos, KONM4yecTBa
BEL,ECTBA; MCNOMb30BaTb CUCTEMHbIE XMMWYECKUE 3HAHUA LNA MPUHATUA pELIEeHUd B
KOHKPETHbIX XXN3HEHHbIX CUTYalUMAX, CBA3AHHbIX C BEWECTBAMMU U UX MPUMEHEHUNEM



OK 04.

S PeKTUBHO
B3aMMOeliCcTBO
BaTb U paboTaTb
B KONINEKTUBE U
KoMmaHge

NTNYHOCTMN;

FOTOBHOCTb K caMopa3BuUTUR,
CaMOCTOATENNIbBHOCTN N CaMOONpPeAeNneHNIO;
-oBnageHune HaBblKaMW y‘-l€6HO-

nccnefoBaTenbCKOM, MNPOEKTHONW W CcouManbHON
[LeATeNbHOCTH;
OsnageHue YHUBepcanbHbIMU

KOMMYHUKaTUBHbIMWU JEACTBUSAMN:

6) coBMeCTHas LeATeNbHOCTb:

- NOHMMaTb W WCNONb30BaTb MpPeMMylLecTBa
KOMaHAHON W MHAMBUAYANbHOW paboThl;

- NPWHUMATb LeANn COBMECTHOW [eATesbHOCTH,
OpraHu30BbIBaTb ¥ KOOPAMHWPOBATH AENCTBMA NO
ee [JOCTMXKEHWH: COCTaBNATb MNJaH AeACTBUMN,
pacnpefensite  poju C  yuyeToM MHEHU
Yy4aCTHUKOB 06CYyXpJaTb pe3ynbTaTbl COBMECTHOA
paboThl;

- KOOPAMHWPOBATb W BbINONHATL paboTy B
YyCNOBUAX peanbHoOro, BUPTYa/IbHOTO 7
KOMGUHNPOBAHHOIO B3aUMO/eNCTBUS;

- OCYWEeCTBNATb MNO3UTWBHOE CTpaTernyeckoe

noBeAeHNE B pPa3/IMYHbIX CUTyalUUAX, MPOABNATb
TBOPYECTBO " BOOGpaxkeHue, 6bITb
MHNUUNATUBHbIM

OBnageHue yHUBepcanbHbIMU
perynAaTUBHbIMU feACTBUAMMU:

r) NPUHATUE Ce6A 1 APYTUX NOAENR:

- NPUHMMaTb MOTUBbI W apPryMeHTbl ApYyrunx
I'II-O,CI,GVI npn aHanmnse pe3ynbTaToB AEATENIbHOCTHU,
- NpU3HaBaTb CBOE MpPaBO ¥ NpaBO APYrUX Ntoaen

- yMeTb MNNaHWpoBaTb W BbINOAHATL XWUMWYECKUIA 3IKCNEepUMEHT (npeBpalieHuns
OpraHM4yeckux BeLW,ecTB NPU HarpeBaHWK, NONYYEHUE 3TUNEHA U N3YUYEHUEe ero CBOICTB,
KayeCTBEHHbIe peakuMu Ha anbAerngbl, Kpaxmasa, YKCYCHYIK KWUCAOTY; feHaTypaums
6eNKOB NpuW HarpeBaHuWW, LUBeTHble peakuun O6ENKOB; MPOBOLUTb peakuuu WOHHOrO
obmeHa, onpefenaTb CpeAy BOAHbIX pPacTBOPOB, KaYeCTBEHHble peakUMW Ha cynbgart-,
KapboHaT- M X/JOPWUL-aHWOHbI, Ha KaTWUOH aMMOHWSA; pelwaTb 3KCMEPUMEHTaNibHbIe
3afauym no Ttemam "MeTannbl” n "HemeTannbl") B COOTBETCTBUU C NPaBuUaMuU TEXHUKMU
6esomacHocTM npu obpauieHnn C BewecTsamu U nabopatopHbiM 060pYyJOBaHUEM;
npeAcTaBNATb pe3ynbTaTbl XMMWYECKOTO 3KCMEpMMeHTa B (DOpMe 3anucu ypaBHEHW

COOTBETCTBYHO W NX peaKLl.VIVI n Q)OpMyI'IVIpOBaTb BblBOAbl HAa OCHOBE 3TUX PE3Y/IbTATOB



OK 07
CopeiicTBoBaTb
COXpaHeHuto
OKpY>Kat L el
cpefgsbl,
pecypcocbepex
eHUIO,
MPUMEHATb
3HaHuA 06
M3MEHEHUU
Knumara,
MPUHLWMBI
6epexmBoro
npou3BofACTBa,
apphekTUBHO
[JeincTBoBaTb B
YypesBblYaHbIX
cuTyaumusax

Ha OWWNOKN;

- pa3BMBaTb CMOCOOGHOCTb MOHMMATb MUpP C
No3nMLUMN PYTOro Yen0BeEKa;

B 06nacTn 3K0N10rnMyeckoro BoCNUTaHus:

- ChOpMMPOBAHHOCTb 3KONOTUYECKON KYNbTYpHhI,
NMOHUMaHWe BANAHUA COLMANbHO-3KOHOMMWNYECKUX
npoueccos Ha  COCTOAHME  MPUPOLHOA M
couuanbHOM cpedbl, 0CO3HaHMe T/06anbHOrO
XapakTepa 3Ko/0rnyecknx npob6nem;

- NNaHWpoBaHWe W OCYL,ecTBleHUe [LEeACTBUI B
OKpy)XalLWweih cpefe Ha OCHOBe 3HaHWA Uenei
YCTONUYMBOTO pPasBuTUA YenoBevecTBa

aKTUBHOE HenpuaTue [elWCcTBUN, NPUHOCALLUX
Bpe4 OKpyXatuel cpege;
- YMeHMe TMpOrHo3MpoBaTb He6GNArONPUSATHBIE

3KONOTrMYeckne nocneacTBma npegnpuHUMaemMbl X
fJeincTBUn, NpegoTBpaw,aTb ux;

paclwmpeHue onbiTa
3KONMOrMYecKoi HanpaBneHHOCTH;
- OB/lafileHNe HaBblKaMMn y4ebHO-
MCCNefo0BaTeNIbCKOM, MPOEKTHOW N cOLManbHOM
NesTeNbHOCTH,

LeATeNnbHOCTH

- chopMUpPOBaTb NpPeACTaBEHMSA: O XMMUYECKON COCTaBNAKLWLEN €CTECTBEHHOHAYUYHOI
KapTWHbLI MWUpa, POAM XWMWUM B MNO3HAHWW SBAEHWI NPUPOAbI, B (HOPMUPOBAHUU
MbIWTEHUS U KYNbTYpPbl IMYHOCTU, €6 PYHKLMNOHANbHON rpamMOTHOCTW, HEOBXOAUMON
ONS peleHUs MNpakTUYecKMX 3afay UM 3KOMOTMYECKM OBGOCHOBAHHOIO OTHOLWEHUS K
CBOEMY 3[J0POBbLIO M MPUPOLHOW cpeje;

- ymeTb co6n04aTb npaBuia 3KONOTMYECKN LeNnecoobpasHOro noBefeHUs B GbITYy K
TPYLOBON [eATENbHOCTU B UENSX COXPAaHEHWUS CBOEro 340POBbS W OKpyXatwlei

MPUPOAHOIW cpeAdbl; YYUTbiBaTb OMNACHOCTb BO3AEWCTBUS Ha >KUBble OpPraHW3Mb
onpefeneHHbIX BeUleCTB, MOHWMass CMbICA TMOKasaTens MpeaeNbHON AONYCTUMOIA
KOHLIEHTpauum



Kog un
HanMeHoBaHue
hopMUpyeMbIX
KOMMEeTEHLWI
MK 1.1.

MK 1.2.

MK 1.3.

MK 2.1.

MnK 2.2.

MK 2.3.

MK 2.4.
MK 2.5.
MK 2.6.

MK 2.7.

MnaHnpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNINHbI

BbinonHATb paboTbl MO MOHTaxy, BBOAY B [eliCTBMe, [OEMOHTaXy
TPAaHCNOPTHOrO PajgMo3NeKTPOHHOro 060pyA0BaHMA, CeTeil CBA3M U CUCTEM
nepejayun faHHbIX.

BbinonHATb paboTbl N0 MOHTaXy KabenbHbIX W BOMOKOHHO-OMTMYECKUX
NNHWIA CBSA3N.

Mpon3BoauTb NycKOHanajo4yHble paboTel N0 BBOAY B  felCTBue
TPaHCNOPTHOIO PajgMo3N1eKTPOHHOTO 060pyA0BaHMA Pa3iIMUHbIX BUAOB CBA3U
M CUCTeM Mepefayun AaHHbIX.

BbinonHATh TEXHUYECKYIO akcnnyarayuto TPaHCMOPTHOTO
paguoaneKTpoHHoOro o6opyaoBaHUs B COOTBETCTBMM C TpeboBaHUAMM
HOPMAaTUBHO-TEXHUYECKNX JOKYMEHTOB.

Mpon3BoaunTh ocmMoTp, obHapyxXeHue 7 ycTpaHeHue 0TKa308,
HeucnpaBHOCTeld UM feeKTOB  TPaHCNOPTHOro0  pajuo3NeKTPOHHOrO
obopypoBaHus.

OcylecTBnATb Hanagky, HacTpoliky, peryimpoBKy W  MPOBEPKY
TPAHCNOPTHOTO pPajMO3NeKTPOHHOro 060pyLOBaHUA W CWUCTEM CBA3U B
NnabopaTopHbIX YCA0BUAX U Ha 06beKTax.

OcylecTBNATb aKcnayaTauuto, Npon3BOAUTL TEXHUYECKOe 06CNyXuBaHue u
PEMOHT YCTPOWCTB pagnMoCBA3N.

M3mepATb OCHOBHble XapaKTepPUCTUKM TUMOBbLIX KaHaloB CBA3W, KaHanos
pagunocBsA3n, rpynnoBbiX U NUHEWHbIX TPaKTOB.

N3mepsaTb 7 perynmpoBsaTb  3MeKTpUYeckme napameTpbl 610KoB
MWKPOMNPOLECCOPHON TEXHUKN.

OnpegendaTb UM yCTpaHATb HeucnpasHocTM B paboTe annapaTypbl
MHOTFOKaHaNbHbIX TENEeKOMMYHWKALUOHHbIX CUCTEM W CUCTEM Mepefayun
LaHHbIX.
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2. CTpyKTypa v cogep>kaHue obuieobpasoBaTe/ibHOM AUCLUMNJINHBI
2.1. O6bem gMcunnINHbI N BUAbI Yy4e6HOW paboThl

Bug yye6Hoi paboThl O6bem B vacax
O6bem 06pasoBaTe/lbHOW NporpaMmbl UCLUMNIUHBI 86
B T.u.

OCHOBHOEe cofep>kaHue 64
BT. Y..

TeopeTUyeckoe obyuyeHue 30
npakTn4yeckne 3aHATUA 34
MpotheccnoHaibHO-0pUEHTUPOBAHHOE COAEPXKAHNE 5
(cogep>aHue NPUKIagHoro Moayns)

BT. 4.

TeopeTnyeckoe obyyeHune 2
npakTnyeckune 3aHATNA 4
CamocToATeNbHana paboTta 14
MpomexyTo4yHaa aTTecTayuna (audpdepeHLMpoBaHHbI ’

3ayer)

1



HanmeHoBaHue

pasaenoB v Tem

2.2. TemaTuyecKuii NnaH u cofepxXaHue AUCUUNANHbI

Copaep>xaHue yue6Horo matepuana (0CHOBHOE ¥ NPOGECCUOHANbHO-0PUEHTUPOBaHHOE), NabopaTopHblie U
npakTuyecKue 3aHATUSA, NPUKNALHON MOAYNb

OCcHOBHOE coaepXaHue

Pa3pgen 1. OcCHOBbI CTPOEHNA Beu,ecTBa

Tema 1.1.

CTpoeHne aToMOB
XUMMNUYECKUX
3/1EMEHTOB Y
npupoga
XUMUYECKON CBA3M

Tema 1.2.

Mepuognyecknii

OCHOBHOE cofepXxaHue

TeopeTuueckoe obyueHue

CoBpeMeHHas Mogenb CTpoeHMs atoMa. CUMBONNYECKNIA S3bIK XUMUWU. XMMUYECKUA 3NEMEHT. DNEKTPOHHAsA
KOH(urypauus atoma. Knaccngpurkaumsa XuMmnyeckux aneMeHToB (S-, p-, d-aneMeHThl). BafeHTHbIe 3/IeKTPOHbI.
BaneHTHOCTb. 3NeKTPOHHAA MPUpPoLa XMMUYECKON CBA3WN. DNeKTPOOTPULaTENbHOCTb. Bruabl XMUYECKOI CBA3M
(KoBaneHTHas, MOHHaA, MeTanMyeckas, BO4OPOAHAA) U cnocobbl ee 06pasoBaHNa

MpaKTuyeckune 3aHATUA

PewleHune 3afaHnii Ha UCMOb30BaAHNE XMMUYECKOW CUMBOMIMKMA W Ha3BaHU COELMHEHUI N0 HOMEHKNAType
MeXAYHapOoAHOro Cot3a TEOPETUYECKON 1 NMPUKNAAHOW XMMUW 1 TPUBUANIbHBIX Ha3BaHWIA A1s COCTaBNEHUS
XUMUYeCKUX hopMyn ABYXaTOMHbIX CoefiuHeHWIA (OKCMA0B, CyNnbnaoB, TMAPUAOB W T.M.) U APYrux
HeopraHMYeCcKUX COeANHEHNIA OTAENbHbIX KNaccoB.

npaKTI/I'-IeCKI/Ie 3afiaHna Ha yCTaHOB/IeHWE CBA3UN MeX Ay CTPOEeHUEM aTOMOB XUMNYECKUX 3NIEMEHTOB U

nepnognyeCcKnmMm N3MeHeHNeEM CBOICTB XMMWYECKNX 3NEMEHTOB U NX COB,CI,VIHGHVIVI B COOTBETCTBUWN C MOJI0OXKEHNEM
nepI/IO,U,VI‘-IeCKOIZ CUCTEMBI.

OCHOBHOE COoaepXaHue

MpaKTuyeckue 3aHATUSA

O6bem

yacoB

64

dopMuUpyeMm bl

KoMneTeHUunn

OKO01

OKO01

OK 02

e
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3aKOH 1 Tabnmuya
[O.1N. MeHpeneeBa

Meproamnyeckas cuctemMa XMMUYecknx anemeHTos .M. MeHgeneesa. dPusnyeckuii cMbicn Mepuogmnyeckoro
3akoHa [./. MeHgeneeBa. 3aKOHOMEPHOCTY M3MEHEHWS CBOMCTB XMMUYECKUX 3/1EMEHTOB, 06pa3yembIX UMK
MPOCTbIX U CIOXHbIX BELLECTB B COOTBETCTBUM C MONOXEHUEM XMMMWUYECKOrO 3/1eMeHTa B Mepnogmyueckor
cucteme. MMpoBO33peHYecKoe U HayyHoe 3HauveHue lNMepuogmyeckoro 3akoHa .M. MeHaeneesa. MNporHoss! A4.U.
MeHgeneesa. OTKPbITAE HOBbIX XUMUYECKUX 3/IEMEHTOB.

PelleHne NPaKTUKO-OPUEHTUPOBaHHbLIX TEOPETUYECKUX 3a8JaHWNIA Ha XapaKTepmn3aLnio XMMUYECKUX 3/1EMEHTOB
«MeTannuyeckue / HeMeTanIMYeCKne CBOMCTBA, 3/1IEKTPOOTPULATE/IbBHOCTb XMMUYECKUX 3/1EMEHTOB B
COOTBETCTBUM C UX 3MIEKTPOHHLIM CTPOEHMEM U MOMIOXKEHNEM B NEPUOLUYECKOA CUCTEME XUMUYECKUX 3/1EMEHTOB
O.W. MeHpeneesa»

CamocToAaTenbHaa pa6oTa obydyatou,mxcs.

1 JKusHb n gestensHocTs O.M.MeHgeneeBa - NOAroToBKa CO06LLEHNA
2. MeTtannuyeckue feHbrn B UCTOpUM Poccum - NoAroToBkKa coobLeHns
3. WcTopuns cemu BENUKMX KaMHeli anMasHoro ¢oHga Poccun - noaroToBka coobLleHmns

Pasgen 2. XumMmunyeckmne peakuum

Tema 2.1. Tunbl
XUMUYECKNX
peakuuit

OCHOBHOE cOofepXaHue

TeopeTuueckoe obyyeHue

Knaccutukaums v TUMbl XMMUYECKUX PeaKLMii ¢ yyacTeM HEOpPraHMYecKmx BellecTB. COCTaBNeHUE YpaBHEHWA
peakuuin CoeUHEHUS, Pa3NOXKEHNS!, 3aMELLEHUs!, 0GMEHA, B T.4. peakLuii ropeHuns, OKNCNEHUS-BOCCTAHOBEHNS.

YpaBHEHUS| OKMUCNEHMA-BOCCTAHOBNEHNS. CTeneHb oKMcneHns. OKUCMTeNb U BOCCTaHOBMTENb. COCTaBneHMe 1
ypaBHUBaHWE OKUCNNTENIbHO-BOCCTAHOBUTENbHBIX PEaKLUiAi METOA0M 371EKTPOHHOI0 6anaHca. OKUCIUTENbHO-
BOCCTaHOBUTE/IbHbIE PEAKLUN B MPUPOAE, NPON3BOACTBEHHBIX MPOLECCaX U KU3HEAESTEIbHOCTM OpraHn3mMoB

[MpaKTuUyeckune 3aHATUSA

KonnuecTBeHHble OTHOWEHMS B XUMUKU. OCHOBHblE KOMIMYECTBEHHbIE 3aKOHbI B XUMWUU 1 PacyeTbl Mo
YPaBHEHUAM XMMUYECKUX peakLmii. Monb Kak efuH1La KonnyecTBa BelecTBa. MonspHas macca. 3aKOoHbl
COXPaHeHMs Macchl W 3Heprun. 3aKoH ABoraapo. MonsipHblii 06beM ras3oB. OTHOCKTE/bHAs MIOTHOCTb Fa30B.

10
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Tema 2.2.
O/IeKTpoInTNUYECKas
avccouunauns un
NOHHbIA 06MeH

Paspen 3.

Tema 3.1.
Knaccutukauums,
HOMeHKnaTypa u

PacueTtbl no YPaBHEHUAM XUMUYECKUX peaKLl,VIVI C UCMONb30BaHMEM Macchl, 06bema (HOpMaﬂbeIe yCI'IOBI/IFI)
ra3oB, KO/IM4YECTBa BELLECTBA

OCHOBHOE cofiepXaHue

TeopeTnueckoe obyueHue

TEOpl/IFI 3]18KTp0]'II/ITVI‘-I€CKOVI auccouunaumn. MNoHobl. 3]'IEKTpOI'Il/ITbI, HE3NEKTPONNThI. Peakuuun VOHHOTO obmeHa.
CocTtaBneHue peaKLl,VIVI NOHHOro 06MeHa nyTeM COCTaB/IEHUA UX MOJIHbIX N COKPALWEHHbIX MOHHbIX ypaBHeHVIVI.

KWCNOTHO-OCHOBHbIE peakuuu. 3afaHns Ha COCTaB/eHNe NOHHbIX peakLuuii
[MpakTnyeckune 3aHATUSA
MpakTnyeckas paboTta “Tunbl XUMUYECKNX peakLmnin”.

WccnepoBaHve TMNOB (N0 COCTaBY M KOMYECTBY UCXOAHBIX M 06pa3yoLnXCs BELLECTB) M MPU3HAKOB

XMMUWYECKUX peakuunii. MpoBeaeHne peakuuii MOHHOrO 06MeHa, onpeaeneHne cpesbl BOAHbIX PacTBOPOB.
3alaHuns Ha COCTaBMEHNE UOHHBLIX peakLuii

MpakTuyeckas paborta “CTpoeHune BellecTBa U XUMUYECKUe peakunum”

CamocTosiTenbHas pa6oTa o6ydatrou,mxcs.
1. MpakKTuyeckoe NpUMeHeHWe 3NeKTPONNU3a - NOATOTOBKA pedepaTa

2. I'Ip06nema I'IpeCHOIz BO/Abl- rno6anbHas npo6ne|v|a yenoseyecrtBsa - noarotToBKa COO6LLI'EHI/IF|
CTpOGHI/Ie N cBOCTBA HeoOpraHM4yeckKkunx BeuU,ecTB

OCHOBHOE cofepXaHue

TeopeTuyeckoe obyueHue

16

OKO01

OK 04

OKO01

OK 02
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CTpoeHue
HEeopraHMYecKnx
BELLECTB

Tewma 3.2. dusuko-
XUMMYecKmne
cBolicTBa
HeopraHUYecKnx
BELLECTB

MpegMeT HeopraHMYeckoll Xxumun. Knaccugpukayms HeOpraHMYeckux BelecTB. [poCTble U CMIOXKHbLIE BELLECTBA.
OCHOBHbIE KNAcChbl CMOXHbIX BELECTB (OKCUAbI, TMAPOKCUAbI, KUCMOTbI, CONK). B3aMMOCBS3b HEOPraHUYECKUX
BELECTB. ATperaTHble COCTOSIHMS BeLLeCTBa. KpucTanimueckue v amopHbIe BELEeCcTBa. TUMbI KPUCTANIMYECKNX
peleToK (aTOMHas, MONEKYNspHas, NOHHAs, MeTanauyeckas). 3aBUCUMOCTb DU3NYECKUX CBOCTB BelLecTBa OT
TUMA KPUCTANINYECKON PeLleTKU. 3aBUCUMOCTb XMMUYECKOW aKTUBHOCTU BELLECTB OT BMAA XUMUYECKON CBA3N U
TUMA KPUCTANINYECKON peLleTku. MpuynHbl MHOTo06pasuns BelecTs

IMpaKTnyeckme 3aHATUA

HomeHknatypa HeOpraHM4yeCcKnx BeLecTB: Ha3BaHMe BELLeCTBa NCXOAA W3 X XMMUYECKOW hopMybl Uimn
COCTaB/IeHUEe XMMUYECKON (hOpMY/bl MCXOAA M3 Ha3BaHMA BeLlecTBa No mexayHapogHoi (MKOTMAK) nnm
TPUBUANBHON HOMEHKNAaType.

PellieHne NPaKTUYECKUX 3afaHWil N0 KnacCupUuKaLmMm, HOMEHKIATYpe U XUMUYECKUM (hopMyam
HEOPraHMYecKNX BELLECTB Pas/IMYHbIX KNacCoB (YrapHblii ras, yrnekucnblii ras, aMMuak, ralieHas u3BecTb,
HeralleHas 13BeCTb, NUTbEBAS COAA W APYTWX): Has3blBaTb U COCTABAATb POPMY/bl XMMUYECKUX BELLECTB
onpeAensTb NPUHAANEXHOCTb K Knaccy.

M CTOUYHUKN XUMNYECKOI MH(popMauum (CpeACcTB MaccoBoii MHGopMauum, ceTb VIHTepHeT u gpyrue). Mouck
WH(pOpMaLUM Mo Ha3BaHUAM, NAEHTU(OUKATOPAM, CTPYKTYPHbLIM opMynam

OcCHOBHOEe cofiepxxaHue
TeopeTnyeckoe oby4eHune

MeTanbl. O6Wume PrsnYecKne n XMMUYECKUe CBOMCTBA MeTann0B. Cnoco6bl NofyyYeHus. 3HaYeHne MeTanoB W
HEMeTas/I0B B MPUPOLE W XMU3HEAEATEIbHOCTM Ye/I0BEKA 1 OpraHn3MoB. Koppo3ns MeTanfioB: BUAbI KOPpO3uu,
Crnoco6bl 3alMThl META/IOB OT KOPPO3UK

HemeTannbl. O6LmMe GUNYECKME U XMMUYECKIUE CBOWCTBA HEMETaNI0B. TUMUYHbIE CBOWCTBA HEMETANNOB 1V -
VIl rpynn. Knaccugukaums u HOMEHKNATypa CoeAnHeHNE HeMeTannoB. KpyroBopoThbl 6MOTeHHbIX 3IEMEHTOB B
npupoge

10

MK 1.1.-1.3

MK 2.1.-2.7

OKO01

OK 02

MK 1.1.-1.3

MK 2.1.-2.7
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Tema 3.3.
NaeHTudurkaymsa
HeopraHnyeckux
BeLLEeCTB

XMMMYECKMe CBONCTBA OCHOBHbIX K1acCcoB HEOPraHM4YeCKnUX BELLECTB (OKCVI,qOB, r’mapokcmnaos, KMUCNOT, coneii n

Ap.). 3aKOHOMEPHOCTY B U3MEHEHUW CBOWCTB NMPOCTbIX BELECTB, BOJOPOAHbLIX COEMHEHNIA, BbICILIUX OKCUA0B U
rMApPOKCUO0B

IMpaKTnyeckne 3aHATUA

CocrtaBneHue ypaBHEHI/IVI XUMNYECKNX peaKLLMVI C y4yaCcTuemM npocCTbliX U CNOXXHbIX HEOPraHN4YeCKUX BeLLeCTB:
MeTasiyioB N HEMETaN/OB; OKCUAOB MeTasnsioB, HEMETa/IJI0OB U aMCt)OTeprIX 3QIEMEHTOB; HEOPraHNYeCKMNX KNC/OT,
OCHOBaHW n aMQJOTeprIX r’MApPoOKCnNAoB, HEOPraHNMYECKUX conein, XapakTepusyrouwunx nx cBolicTBa.

PelleHNe NPaKTUKO-OPUEHTUPOBAHHLIX TEOPETUYECKINX 3aaHNIi Ha CBOMCTBA, COCTAB, NoMyyYeHne M Ge3onacHoe
MCNO/b30BaHNE BAXHEWLINX HEOPTaHWYeCKUX BELLECTB B BbITY 1 NPaKTUYECKON LeSTENbHOCTU YeIOBEKA

OcHOBHOe cofepXaHue
IMpaKTnyeckne 3aHATUA
MpakTnyeckan pabota «geHTUDUKALUA HEOPraHNYECKNX BELLECTB».

PeweHune IKCMePUMeEHTa/IbHbIX 3aga4 Mo XMMUYECKNM CBOiicTBAM MeTa/n/ioB U HEMEeTaNNoB, No pacno3HaBaHUO U
noay4yeHno COQ,CI,VIHGHVIVI METa/iIoB N HEMETANNOB.

NaeHTU(UKALUS HEOPraHUYEeCKNX BELLECTB C UCMO/Ib30BaHNEM UX (U3UKO-XMMUYECKNX CBOCTB, XapaKTepPHbIX

Ka4eCTBEHHbIX peaKLl,VIVI. KauecTBeHHbIe peakunmn Ha Cy]'lquaT-, Kap6OHaT- n Xnopmna-aHMOHbI, Ha KaTUOH
aMMOHUA

MpakTuyeckas pabota “ CBoOWCTBa HEOPraHNYECKMX BELLECTB ”
CamocTosATeNlbHadA paboTa 06yyaroLmxcs.

1. Koppo3usi MeTas0B: XMMUYECKas U 3feKTpoxumuyeckas. Cnocobbl 3aliMTbl METaN0B OT KOPPO3UK,-
noaroToska pedepata

2. Mpon3BOACTBO YyryHa u ctaau,- NOAroToBKa pedepara

OKO01

OK 02

OK 04
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Pasgen 4.

Tema 4.1.
Knaccudgukayums,
CTPOEHME U
HOMEHKNaTypa
opraHnyeckmx
BeLLEeCTB

Tema 4.2. CsoiicTBa
OpraHMYeckKmx

3. Kpbinatblii meTans, - NO4roToBKa CO06LeHNS
CTpoeHVe 1 CBOICTBA OPraHNYeCcKMX BELLECTB
OcHoBHOe cofiepXaHuve

TeopeTnyecKoe 00y4UeHne

MosiBNeHNEe 1 pasBUTME OPraHMYeCKOW XUMUKN KakK HayKu. MpefMeT OpraHuyeckoi xumun. MecTo v 3Ha4YeHue
OpraHWMYecKoi XMMUU B CUCTEME ECTECTBEHHBIX HayK.

XumMmunyeckoe CTpOeHMEe KakK nNopAaoK CoeguHEHNA aTOMOB B MOJIEKY/1€ COrMacHO UX BaJIEHTHOCTU. OcHOBHbIe
MONTOXKEHNA TEOPUU XUMUYECKOTO CTPOEHNA OPraHNYeCKnUX COG,IJ,VIHEHI/IVI A.M. 5yTnepOBa. anepo,qulﬁ CKenet

OpraHnyeckoil Monekysbl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XMMWUYECKOTO CTPOEHUS Mosiekysl. 3omepus n
130Mepsbl.

MoHATME O (YHKLMOHANLHOU rpynne. Pagnkan. MpuHLUNbI KNacCUPUKALMU OPraHUYECKUX COeLUHEHWIA.
MexayHapogHas HOMeHKNaTypa U NPUHLMNbI HOMEHKIATYPbl OPraHUYecKnX COeUHeHUiA. MoHsATre 06
a30TCOAEPXalluX COeaNHEHNSAX, BUONOTMUYECKN aKTUBHbIX BELLeCTBax (YrneBodax, xupax, 6enkax v gp.),
BbICOKOMOJIEKYISIPHBIX COEAUHEHUSAX (MOHOMEp, MOAUMEP, CTPYKTYPHOE 3BEHO)

MNpakKTn4yecKne 3aHATUA

HomeHKnaTypa opraHu4eckux coejUHEHN OTAENbHBIX KNacCOB (HACbILWEHHbIE, HEHACBILLEHHbIE U
apoMaTMyecKkue YrineBofopOAbl, CNPThI, PEHONbI, anbAeruibl, KETOHbI, KAPGOHOBbLIE KUCMOTLI W Ap.)
CoCTaB/IeHNE NMOJHbIX U COKPALLEHHbIX CTPYKTYPHbIX HOPMY/T OpraHWYeCcKnX BELLECTB OTAE/bHbIX K/1accoB,
MCMONb3Ys UX Ha3BaHMSA MO CUCTEMATUYECKON W TPUBMANbHOW HOMEHKNAType (3TUMEH, aueTU/IEH, TNLEPUH,

(heHon, hopmanbAerna, yKCycHas KucnoTa, rinumH). PacueTbl npocTeiilieit (hopMy bl OpraHnYecKoi MoneKky bl,
ncxoas U3 aNeMeHTHoro coctasa (B %)

OcHoBHOe cofeprkaHue

TeopeTunyeckoe oby4veHne

24

12

OKO01

MK 1.1.-1.3

MK 2.1.-2.7

OKO01

OK 02

17



COeANHEHNN

®N3MKO-XMMUNYECKME CBOWCTBA OPraHNUYeCKUX COeANHEHUN OTAENbHbIX KnaccoB (0COBEHHOCTM Knaccugukalmm
1 HOMEHKNaTypbl BHYTPU Knacca; roMonornyeckuidi psg 1 obuias gopmyna; nsomepus; Gusnyeckue CBoicTaa;
XUMMYECKMe CBOICTBA; CNOCO6LI NOMyYeHNs):

- npepenbHble Yrnesogopoabl (a}'IKaHbI n LI.VIKI'IoaI'IKaHbI). FopeHme MeTaHa KaK 0AWH U3 OCHOBHbIX NCTOYHUKOB

Tenna B NPOMbIWLINEHHOCTU U 6bITy. CaoiicTBa NPUPOAHBLIX YIresoAopoaoB, HaxXxoXAeHNE B npupoae 1
NMPUMEHEHNE aNKaHOB;

-HenpegenbHble (aNKeHbl, afKWHbI 1 anKagueHbl) 1 apoMaTUYecKue YrieBogopoLbl. FopeHMe aueTuIeHa Kak
WCTOYHUK BbICOKOTEMMNEPATYPHOTO MIaMEHW AN CBAPKW W PE3KN METa//OB

- Kucnopofcogepxalyne coeguHeHnsa (cnupTbl U eHONbI, KAPOOHOBbLIE KUCMOTbI 1 3(MpPbl, anbAernabl ¥ KETOHbI,
XUpbl, yrnesogbl). MpakTuyeckoe NpuMeHeHUe aTUNEHTANKONS, TMLepuHa, GeHona. MprMmeHeHne
thopmanbgernga, auetanbfernaa, yKCycHom KncnoTbl. Mblna Kak Conn BbICWIMX Kap6OHOBbLIX KUCNOT. Mowouime
CBOWCTBa MblNa

- a30TCoAepXKaline COeANHEHUS (aMUHbBI U aMUHOKUCNOTLI, 6e/1K1). BbICOKOMOMEKYNISPHbIE COEANHEHNS
(cUHTETMYECKME U BMOOTMYECKM-aKTUBHBIE). MOHOMEpP, NOAUMEP, CTPYKTYPHOE 3BeHO. Monumepusayns
3TU/IeHA KaK OCHOBHOE HarpaB/ieHUe ero UCMo/b30BaHUs.

MeHeTuyeckas CcBA3b MeXay KnacCaMin opraHU4eCcKux COE,CI,I/IHEHVIVI

MNMpakTnyeckue 3aHATUA

CaoiicTBa opraHn4eckux COE,CI.I/IHEHI/IVI OTAEeNbHbLIX KnacCcoB (TpI/IBI/IaI'IbHaﬂ n MexayHapoaHad HOMEHKNaTypa,
XUMUYECKMEe CBOMCTBA, CMOCOObI I'IOI'Iy‘-IEHI/IFI)Z npegenbHble (aI'IKaHbI n LI,I/IK}'IOEiI'IKaHbI), HenpenenbHbIE (a}'IKeHbI,
AJIKWHbI N aﬂKa,qMEHbl) napomMmatnyveCcKmne yrnesogopodbl, CnUPTbl K qJEHOI'IbI, Kap6OHOBbIe KNCNOTbl ” 3Cpl/lpb|,
anbgerngbl N KETOHbl, aMWHbl 1 aMUHOKWNC/10Tbl, BbICOKOMOJIEKY/NAPHbLIE COEANHEHNA. 3afiaHnAa Ha cocTaBJ/ieHue
ypaBHEHMﬁ XNUMNYECKNX peaKLI,VIIZ C y4yaCTuem opraHmM4YeCKux BewecTts Ha OCHOBaHNUN NX COCTaBa N CTPOEHUA

CocTaBneHne cxem peakuuii (B TOM ync/ie NO NPeAnoXeHHbIM LEenoykam npespaLleHmnii), XxapakTepusyoLmx
XMMUYecKne CBOCTBA OpraHUYeCcKNX COeAUHEHNI OTAENbHbIX KNacCcoB, CNOCO6bI MX NOAYYEHNS M Ha3BaHue
OpraHWYecKnX COEAMHEHWIA NO TPUBMANLHOK UM MEXAYHAPOAHON CMCTEMATMYECKO HOMEHKNaTYype.

PelwweHne NMPaKTUKO-OPNEHTUPOBAHHbLIX TEOPETUYECKNX 3a,an|/||7| Ha cBOWCTBa opraHn4yeckmx COE,CI,VIHGHI/IVI

OK 04

MK 1.1.-1.3

MNK2.1.-2.7
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OTAENbHBIX K/1aCCoB

MpakTnyeckan paborta “IpeBpaLieHNs OpraHNYecKUX BeLLecTB Npu HarpesaHnun".

o o 2

|_|O}'Iy‘-IEHVIe 3TUNEeHa N N3y4yeHne ero CBOUCTB. MO,CI,el'II/IpOBaHI/Ie MOJIEKYNT U XUMUYECKUX MpeBpalleHNN Ha

npuMepe 3taHa, 3TUNEHA, alueTUNEHa N Op.
Tema 4.3. OCHOBHOE cofiepykaHue 8 OKO01
N peHTudukayns TeopeTnueckoe o6yueHue 4 OK 02
OpraHn4eckmnx
BELLECTB, UX 5|/|00praH|/|quK|/|e CoegunHeEHNA. |_|pVIMEHEHI/Ie n bnonornyeckas ponb yrneesoaos. OkucneHune yrnesonos - OK 04
3HauYeHMEe U WCTOYHWK 3HEPTUM XKMBbIX OpraHn3mMoB. O6nacT npumeHeHUs aMmuHOKMCNOT. MNpespalieHna 6eIKoB nuiLK B 5 OK 1.1.-13
NpUMeHeHue B opraHmame. bruonoruyeckue yHkummn 6enkos. buonornueckne QyHKLUN XUPOB. PONb OpraHNYecKoi XMummmn B o
GLITOBOI U pewweHnn Npobaem NuLLEeBOn 6e30MacHOCTM MK 2.1.-2.7
MPON3BOACTBEHHOIA . .
feATeNLHOCTH Ponb OpraHN4YeCKonm XMMmun B peLeHnn r|p06neM JHEPreTnvyeckon 6e30MacHoOCTH, B pPasBnuTNnN MeEQULNHLI,
yenoBeKa co3faHnn HOBbIX MaTepuanoB, HOBbIX UCTOYHNKOB 3HEPTNN (al‘leepHaTVIBHble MCTOYHUKN eHeprvwl). OnacHocCTb

BO3,CI,eI7ICTBVIFI Ha XXVBblE OPraHN3Mbl OPraHNMYeCKNX BEWECTB OTAE/IbHbIX K/1aCCOB (yFHEBO,ﬂ,OpO,ﬂ,bI, CnunpThI, 2

QJEHOJ'IbI, XNnopopraHn4yeckme npon3sogHble, anbaerniabl 1 ,qp.), CMbIC/T NOKa3aTend npeaenbHo ,EI,OI'IyCTVIMOVI

KOHUEHTpaunun

MNpakKTu4yecKne 3aHATUA 4

MpakTuyeckas paboTa: “UaeHTUPMKaLNS OPraHNYeCKNX COeANHEHNIA OTAENbHbIX KiaccoB”

NaeHTUdMKaLUs OpraHNyecKnX COeANHEHNI OTAENbHbIX KNAaccoB (Ha NpMMepe anbAernios, Kpaxmana,

YKCYCHOIi KNCNOTbI, 6E/IKOB U T.M.) C UCMOMb30BAHUEM UX (HU3NKO-XMMMUUYECKNX CBOWCTB W XapaKTepHbIX 2
KauecTBEHHbIX peakuuii. JeHaTypauus 6enka npu HarpeBaHuu. LIBeTHble peakuun 6enkoB. Bo3HWKHOBEHME
aHa/IMTUYECKOTO CUTHAMa C TOUKM 3PEHUS XMMUYECKUX MPOLECCOB MNPY MPOTEKAHWM KAYeCTBEHHOW peakuuu,
no3BoNsoLLell NAEHTUPULMPOBATL NPEANOXKEHHbIE OPraHUYeckue BellecTBa

MpakTuyeckas pabota “CTpyKTypa 1 CBOMCTBA OPraHWYeCcKMNX BELLECTB” 2

CamocToaTe/lbHas paboTa 06yyaroLLmMXCS. 3



Pazgen 5.

CkopocTtb
XUMMNYECKNX
peakuui.

Xnmunyeckoe
paBHOBecue

Pazgen 6.

1. Mpouecchl NpPoOMbILLIEHHOM nepepaboTkn HethTn. OKTaHOBOE YNC/IO GEH3NHOB 1 LLETAaHOBOE YNC/O
AU3e/IbHOrO TONMBA - MOATOTOBKA COOGLLEHMS

dTaHoN: Benuvaiiwee 61aro MAKM CTPaLLHOE 3710 - NOATOTOBKA pethepata
3. BenkoBas OCHOBa MMMYHWTETA - MOATOTOBKA pedeparta

KuHeTnyeckue 1 TepMofHaMMUecKme 3aKOHOMEPHOCTM NMPOTEKAHUA XUMUYECKNX peaKLnii
OcHoBHOe cofepXaHue

TeopeTuyeckoe oby4veHne

CKOpOCTb peakuynmn, ee 3aBUCUMOCTb OT Pa3/INYHbIX CpaKTOpOBZ npunpoabl pearnpyrowmnx sewecTs, KOHUEHTPaLUn

pearvpymoLx BeLWEeCTB, TEMMEPATypbl W NIOLWAAN PeaKLUOHHOW NOBEPXHOCTW. TennoBble 3 (eKTh
XVMUYECKNX peakuuii. IK30- U 3HLO0TEPMUYUECKME, PEaKLUN.

O6paTUMOCTb peakunili. XMMUYECKOE PABHOBECUE U €r0 CMELLEHUE MOJ AEACTBUMEM pa3IMUHbIX (PAKTOPOB

(KOHLEHTpaLus peareHTOB UK NPOAYKTOB peakuuu, AaBneHve, TeMnepaTypa) Ans CO34aHUS ONTUMaNibHbIX
YCNOBUIA NPOTEKAHUS XMMMUYECKUX NpoueccoB. MpuHumn Sle WaTense

MpakTnyecKune 3aHATUA

PelueHre NPaKTUKO-OPUEHTUPOBAHHBIX 3aflaHUNii Ha aHann3 PaKTOPOB, BAMSIOLNX HA U3MEHEHUE CKOPOCTY
XVIMUYECKOW peakuuu, B T.4. C NMO3ULMIA IKONOTNYECKN Lesec006pa3HOro NoBeAeHUs B 6bITY U TPY0BOIA
JeATeNIbHOCTM B LieNsIX COXPAHEHNs CBOEr0 3[40PO0BbS U OKPYXXaOLLEA NPUPOSHOI cpefpbl.

PelueHVe NPaKTUKO-OPUEHTUPOBAHHbLIX 3aaHnii Ha NpUMeHeHWe npuHumuna Ne-Lllatenbe A8 HaX0XAeHUs

HanpaB/ieHnA CMeLleHnA paBHOBeCKUA XMMUYECKOA peakyuumn n aHanns3 CbaKTOpOB, BANALOWNX Ha CMeLleHne
XUMNYECKOIo paBHOBECKA

CamocToaTenbHaa paboTa 06yyatoLmxcs.

1 ®epMeHTbI B XXMBbIX OpraHn3Max - NoAroToBKa pedeparta

PacTBopbl

OKO01

OK 02

MK 1.1.-1.3

NnK2.1.-2.7

OKO01

OK 02

MK 1.1.-1.3

MK 2.1.-2.7
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Tema 6.1.

MoHsATME O
pacTtsopax

Tema 6.2.
WccnefosaHue
CBOICTB pacTBOPOB

OcHoBHoe cofieprkaHune
TeopeTuyeckoe 0by4deHue

PacTBOpeHMe KakK (hn3MKO-XMMn4eckunii npouecc. Pactsopbl. Cnocobbl NpUroToB/ieHUs pacTBOPOB.
PacTBopumocTb. MaccoBas [0NA pacTBOPEHHOr0 BewecTBa. CMbICN NoKasaTens npefenbHO LONYCTUMOM
KOHLEHTpaLuy 1 ero Ncnosb3oBaHne B OLLEHKe 3KOMOrMyeckoi 6e3onacHoCTy.

MpaBuna 9KONOrMYECKN LieNnecoo6pa3HoOro NoBeAeHMs B ObITY W TPYA0BOI AeATeNIbHOCTW B LLENSX COXPaHeHNs
CBOEro0 3[10p0Bbs 1 OKPY>KaloLLeil MpUpogHOIA cpeabl; 0NacHOCTb BO3AENCTBUA HA XKUBble OPraHu3Mbl
onpefeneHHbIX BELLECTB.

PeweHne MPaKTUKO-OPUEHTUPOBAHHBLIX PAaCYETHbIX 3a,u,aH|/||7| Ha pacTBOpPbI, NCMNONIb3YEMbIE B ObITOBOW 1
HpOMSBO,ﬂ,CTBEHHOVI LeATeNbHOCTU Ye/noBeKa

OCHOBHOe cofepkaHue
MNpakTn4yecKne 3aHATUA
MpakTnyeckas paboTa «[1pUroToBaeHNE PacTBOPOB».

MpuUroToB/EHWE PacTBOPOB 3aaHHOl (MacCoBOWA, %) KOHLEHTpaLMM (C MPaKTUKO-OPUEHTUPOBAHHbIMM
BOMpOCamMu) W onpejeneHune cpefbl BOAHbIX PacTBOPOB.

PeuweHne 3afia4 Ha NpuroToesieHNe pacTBoOpOB
CamocToATeNlbHasA pabota 0by4varoLmxcs.

1 PacTBOpbI BOKPYF Hac - NOAroToBKa pedepaTa

MNpoeccroHanbHO-0PUEHTUPOBaHHOE CoAepKaHve (cofepXKaHne NPUKIaLHOro Moy Ns)

Pasgen 7.

XuMus B ObITY 1

Xumusi B 6bITy 1 NPON3BOACTBEHHOM AEATENILHOCTY Ye/loBEKa

OcHOoBHOe cofepxaHue

OKO01

OK 02

OK 07

MK 1.1.-1.3

MK 2.1.-2.7

OKO01

OK 02

OK 04

MK 1.1.-1.3

MK 2.1.-2.7

OKO01

OK 02
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NMPON3BOLCTBEHHO
LesTensHOCTU
yenoBeka

TeopeTnyeckoe 06y4yeHme

HoBeiwwne JOCTUXEHNA XUMUYECKOW HAYKN U XUMMWNYECKON TeXHOMornun. Posib xvuMnn B obecnedyeHun
3KOOTMYECKOI, 3HEPreTUYECKOW 1 NMLLeBOl 6e30MacHOCTH, pa3BUTUM MeguLmMHbI. MpaBuia novcka n aHanmsa
XUMMNYECKON MH(OPMaL MM N3 Pa3IMYHbIX UCTOYHMKOB (Hay4yHas U y4yebHO-Hay4Has nuTepaTypa, CpeacTsa
MaccoBOW MH(opMaLum, cetb MHTEpHeT)

IMpakTnyeckmne 3aHATUA

Monck 1 aHanu3 Kencos o MPUMEHEHUN XNUMUNYECKNX BELLECTB U TEXHONOTNiA ¢ YYETOM 6y,ﬂ|yLLI,EI7I
I'IpOdJECCVIOHa}'IbHOI\/‘I [EATENbHOCTW NO TEMaM: BaXKHenLne CTpoUTENbHbIE MaTepuasibl, KOHCTPYKUNOHHbIE
MaTepuanbl, KpaCKn, CTEKNO, KeEpaMuKa, MmaTepuanbl ona 3aNEKTPOHUKN, HaHOMaTepuasbl, TEKCTU/IbHbIE BO/IOKHA,
NMCTOYHUKWN IHEPTUN, OPraHNYECKNE N MUHEPANbHbIE y,qo6peH|/|;|, NeKapCTBeHHbIE BELLECTBA, 6bITOBas XUMUS.

3awmTa: MpeacTaBneHne pe3ynbTaTOB PELIEHNS KENCOB B (DOPME MUHM-[0Kafa C Npe3eHTalmel
CamocTtoaTenbHasa paboTa 06yyaroLLmxcs.

1 MoHATME O XMUMUYECKOWN TEXHONOTUKN, BUOTEXHONOTMN N HAHOTEXHONOTUN, - noaroToBKa pecbepaTa
MpomexxyTouHasa atTectayus rno gucumnniavHe (auddepeHUMpoBaHHbIN 3a4eT)

Bcero

86

OK 04

OK 07

MK 1.1.-1.3

MK 2.1.-2.7
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3. Ycnosuma peanunsaynm paboyeinn nporpammbl 06LleobpazoBaTesibHOM

ANCUMNNNHBI

3.1. TpeboBaHNst K MUHUMANbHOMY MaTepuanbHO-TEXHUUYECKOMY
obecnevyeHuto

Peannsauyma nporpaMmmbl  AUCLUNNIUHbI Tpe6yeT Hann4yund y‘-le6HOFO KabmHeTa

«XUMNU»

O6opyaoBaHuMe y4ebHOro KabmHera:

~NOoO A WN

KnaccHas pgocka.

Tabnuua MeHaeneesa.

Habopb! WapocTep>XXHEBbIX MOAeNieil MONEKY/I.

Mopenn KpucTanmyeckKnx peLLeTok.

Konnekymy npocTbiX U CMOXHbIX BELWECTB U/UAN KONNEKLUN NOMMEpPOB.
Konnekuusa ropHbiX nopoj U MuHepasnos.

Y4ebHble nocobua n metTogumyeckas nutepartypa.

TexHn4yeckune cpeacrtea 06y‘-IeH na:

1

APM npenopasaTens

3.2. MHdopmaynoHHoe obecneyeHne o6yyeHuns

MMepeyeHb  pPeKOMEHAyeMbIX Y4ebHbIX U3AaHWU, WMHTepHeT-pecypcos,
[OMONMHUTENBHOW NUTepaTypsbl

OCHOBHbIE UCTOYHUKN:

1

HukutnHa, H. . O6waa u HeopraHuyeckaa xumua. B 2 4. Yactb 1
TeopeTnyeckne OCHOBbl : Y4YeOHUK W NPaKTUKYyM AN CpefHero
npoeccrnoHanbHOro o6pasosaHusa / H. I'. HukntuHa, B. U. pebeHbKOBa.
— 2-e un3g., nepepab. n gon. — MockBsa : M3patenscTBo KOpanT, 2023. —
211 c. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-03676-3.
— TeKCT : 3neKTPOoHHbIN // Obpa3oBaTenbHas nnatopma KOpanT [cant]. —
URL: https://urait.ru/bcode/514849 (nata obpauieHunsa: 29.08.2023).

HukntuHa, H. I, O6was n HeopraHnyeckas xmMmus B 2 4. YacTtb 2. Xrmus
3N1EMEHTOB : YY4eOHWK W MPaKTUKyM Ans CpefHero npopeccMoHanbHOro
obpasoaHus / H. I'. HukutuHa, B. WN. 'pebeHbKoBa. — 2-e U3f4., nepepab. un
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https://urait.ru/bcode/514849

pon. — MockBa : WspatenbctBo HOpait, 2023. — 322 ¢ —
(MpodheccnoHanbHoe obpasoBaHme). — ISBN 978-5-534-03677-0. — TekcT
: ANeKTPOHHbIN // ObpasosatenbHas nnatopma HOpanTt [canTt]. — URL:
https://urait.ru/bcode/514850 (paTta obpatweHns: 29.08.2023).

Cysopos, A. B. O6wasa n HeopraHuyeckas xmmua B 2 T. Tom 1 : y4yebHUK
ANs cpegHero npodeccuoHanbHoro obpasosaHus / A. B. Cysopos, A. b.
Hukonbcknii. — 6-e usg., ucnp. n gon. — Mocksa : N3gatenscTeo KOpanrT,
2023. — 343 ¢. — (MpodheccnoHansHoe obpasoBaHue). — ISBN 978-5-534-
08659-1. — TeKCT : 3a/eKTPOHHbIN // Obpa3oBaTenbHaa nnathopma KOpaint
[cainT]. — URL: https://urait.ru/bcode/513570 (gata obpawieHus:

29.08.2023) .

CyBopos, A. B. O6wasa 1 HeopraHuyeckas Xumus B 2 T. Tom 2 : y4yebHUK
AN cpefiHEro npodgeccuoHanbHoro obpasosaHusa / A. B. Cysopos, A. b.
Hukonbcknii. — 6-e usg., ucnp. n gon. — Mocksa : N3gatenscTBo KOpanrT,
2023. — 378 ¢. — (MpodheccmoHansHoe obpasoBaHne). — ISBN 978-5-534-
02182-0. — TeKCT : a/1eKTPOHHbIN // ObpasoBaTenbHas nnathopma KOpanT
[cainT]. — URL: https://urait.ru/bcode/513571 (gata ob6palweHus:
29.08.2023) .

CyBopoB, A. B. O6ulasd 1 HeopraHuyeckas Xumusi. Bonpocbl W 3agauu :
yuyebHOe moco6ue Ans cpegHero npogeccuoHanbHoro o6pasosaHus / A. B.

CysopoB, A. b. Hukonbcknin. — 2-e usf., ucnp. un gon. — MockBa :
N3patensctBo HOpaitt, 2023. — 309 c¢. — (MpodeccrnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-07903-6. — TeKCT : 3NEeKTPOHHbIN //
O6pa3oBate/nibHas nnatgopma FOpanT [cainT]. — URL:

https://urait.ru/bcode/516462 (nata obpauieHuns: 29.08.2023).

LONONHNTEeNbHbIe NCTOUYHUKN:

1
2.

N.C.l'yzei, P.M.Cyposuesa. Xumua 11 kn. M., Apoda, 2007
FabpuensH O.C., Xumua 11 kn. ba3oBblii ypoBeHb: - M:4poga.2007.

NHTepHeT-pecypcsl.

1
2.
3.

Poccuiickas anekTpoHHas wkona https://resh.edu.ru/

Anxumuk, http://www.alhimik.ru/

WHTepakTuBHaa nepuoamyeckasd CcuUCTeMa  XMMMUYECKUX  3/IEMEHTOB.
http://www.chemicool.com/

http://www.hemi.nsu.ru/ Xumusa. O6pa3oBaTte/ibHblil CalnT 415 WKOJbHUKOB.
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1.2

4. KOHTPO/Nb W OUEHKa pe3ynbTaToOB OCBOEHUS 06ULe06pa3oBaTe/IbHOWN
ANCUNNANNHBI

KOHTpONb UM oOUeHKa pe3ynbTaTOB OCBOEHUS Y4yeBHOW AWCLWUMNAUHBI OCYLLECTBASAETCS

npenojaBaTeneM B Mpolecce NPOBefeHUs MPaKTUYECKWX 3aHATUIA, TECTUPOBAHMUSA, a TaKXe
BbIMOMHEHUS 06yYaAO W MMUCA UHAVBUAYANbHbIX 3afaHi1, NPOEKTOB, UCCeOBaHWIA.

oK/nK Paspgen/Tema
OcHoBHOe cogepxkaHune

Pasgen 1. OcHoOBbI
CTPOEHMNS BellecTBa

OKO01 CTpoeHMne aToMOB
XUMWYECKNX 3/IEMEHTOB
M NpUpoAa XUMUYECKO
CBA3N

OKO01

OK 02 Tabnuua 4.U.

MeHpeneesa

Pesynbtat 06yyeHus

dopmMynmposaTb
6a30Bble MOHATUA U
3aKOHbI XUMWUWK

CoCTaBNsATb XUMUYECKUE
(hopMynbl COEfNHEHNIA B
COOTBETCTBUMU CO
CTEMEHbID OKUC/IEHUS
XUMWUYECKUX INIEMEHTOB,
MCXOAS U3 BaNIEHTHOCTU U
3N1eKTPOOTPULLATENBHOCTH

Mepuoanyecknini 3akoH 1 XapakTepusoBaTb

XUMWUYECKNE 3TEMEHTHI B
COOTBETCTBUM C UX
NON0XeHNEM B
NMepMoANYECKO cucTeme
XUMUYECKUX 3NEMEHTOB
O.W. MeHpeneesa
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Tunnbl OLEHOYHbIX
MeponpuATnii

1. Tect «CTpOEHNE aTOMOB
XUMWNYECKUX 31EMEHTOB U
npupoja XMMUYECKON CBA3NY».

2. 3afiayu Ha cocTaBieHue
XUMUYECKUX hopmMyn
LBYXAaTOMHbIX COeAUHEHWU
(okcupos, cynbnaos, ruapuaoB
nT.0.).

3. 3agaHns Ha Ucnosib3oBaHue
XUMWUYECKOW CUMBONUKN U
Ha3BaHWUN CoOeAMHEHMWI MO
HOMEHKATYpe MeXAYHapo4HOTO
COl03a TEOPEeTMYECKOW 1
NPUKNAgHOW XUMUU U
TPUBUANbHbIX Ha3BaHWUM ANA
COCTaBNEHUA XUMUYECKUNX
(hopMyn ABYXaTOMHbIX
coeAMHeHNn (OKCMpAoB,
Cynb(UAo0B, TMAPULOB U T.N.) U
OPYTUX HEOpraHu4yeckKnx
COEMHEHUI OTAENbHbIX KNaccoB

1. TecTt «MeTannuyeckue /
HeMeTannn4yeckne CBOMCTBA,
3/IeKTPOOTPULATENIBHOCTb U
CPOACTBO K 3/1EKTPOHY
XUMMWNUYECKNX 3IEMEHTOB B
COOTBETCTBUE C UX 3NEKTPOHHBIM
CTPOEHUEM U NOMOXEHUEM B
NepmoanyecKon cucteme
XUMUYecKnx anemeHTos [.U.



Ne

2.1

OK/NK

OK 01
OK 04

Pasgen/Tema

Pasgen 2. Xummnyeckue
peakuuun

Trnbl XUMUYECKNX

peakuuii

PesynbTat 06yyeHus

XapaKTepu3oBaTb TUMbI
XUMUYECKUX peakLunii

CocTaBNATb peakyum
COeMHEHMNSA, PA3/TIOXKEHNS,
obMeHa, 3ameLleHuns,
OKUCNUTENbHO-
BOCCTAHOBUTENbHbIE
peakuum
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Tunnbl OLEHOYHbIX
MEepPONpPUATUIA

MeHpeneesa».

2. NMpaKkTnyeckne 3afaHuns Ha
yCTaHOBNEHMNe CBA3N MexXay
CTPOEHWEM aTOMOB XUMMUYECKUX
3/IEMEHTOB U MEPUOLUYECKUM
M3MEHEHNEM CBOMNCTB
XUMUYECKUX 3NEMEHTOB U UX
COefVWHEeHN B COOTBETCTBUM C
nonoxeHuem MNepuogmnyeckoi
cucTeme.

3. [paKTNKO-OPUEHTNPOBAHHbIE
TeopeTuyeckue 3afaHuns Ha
XapakTepusaumno XMMNYeCKnX
anemeHTOB: «MeTannmyeckue /
HeMeTannnyeckue cBOKCTBA,
3NeKTPOOTPULATENBHOCTL U
CPOACTBO K 3/IEKTPOHY
XUMMWUYECKUX 3/1IEMEHTOB B
COOTBETCTBUE C UX 3NEKTPOHHbLIM
CTPOEHWEM U MONOXEHUEM B
nepuoguyeckoi cucteme
XWUMUYECKUX 3/1IEMEHTOB

O.N. Menpeneesa»

KoHTponbHasa paboTta
«CTpoeHune BelecTea 1
XUMUYECKNE peakLunms»

1. 3afjaun Ha cocTaB/ieHUne
YPaBHEHU peakumii;

- COEAVWHEHNS, 3aMELLEHNS,
pasfnoXeHus, o6MeHa;

- OKWUC/NINTENbHO-
BOCCTAHOBUTENIbHbIX peakumnii c
Mcnonb3oBaHWeM MeToAa
3N1eKTPOHHOTO 6anaHca.

2. 3afjayu Ha pacyet macchl
BewecTBa Unn obbvéma

rasoB Mo M3BECTHOMY KOIMYECTBY
Bel,ecTBa, Macce unu 06vémy
OA4HOTO M3 YyYacTBYH L UX B
peakumnmn BeW,ecTB; pacyéThbl
mMaccbl (06béma, KONMYecTBa
BellecTBa) NPOAYKTOB peakuum,



Twunbl OLEHOYHbIX

N  OK/MK Pasgen/Tema PesynbTaT 06y4veHUs .
MeponpuUATUN
€CNN OlHO M3 BELLECTB UMEET
npumecwm
2.2 JNeKTponuTmnyeckas CocTaBNATb ypaBHEHUSA 1. 3aaHnd Ha cocTaBNeHune
auccoumaunsa U MOHHbIE XUMUYECKMUX peakuum MONEKYNAPHbIX U MOHHbIX
o6MeH MOHHOTO 06MeHa ¢ peakuuii ¢ yyacTuem KuUcnor,
yyacTumem OCHOBaHW 1 conei,

HeopraHMYyecKNx Bew,ecTB YCTAHOBJIEHWE U3MEHEHUSA
KMCNOTHOCTKU cpegbl
2. MpakTnueckasa paborta "Tunel
XUMMUYECKUX peakumn

3 Pasgen 3. CtpoeHne n WccnegosaTb cTpoeHne u KoHTponbHas paboTa
CBOWCTBa CBOWNCTBA «CBoiicTBa HEOPraHU4YeCcKnx
HeopraHMyeckKmnx HeopraHM4YyecKnx BeLlecTB»

BeLLecTB BELLLECTB
31 OKoO01 Knaccuthmkauma, Knaccugpuumposatb 1. Tect «<HomeHKnatypa u
MK 1.1.- HomeHKnatypau HeopraHuyeckue Ha3BaHWe HeEOpPraHM4Yecknx
1.3 CTpoeHune BellecTBa B COOTBETCTBUU BELLECTB UCXOAA U3 UX
MK 2.1.- HeopraHm4yeckux C UX CTPOEHMNEM XUMMNYECKOW hOpPMYbl Un
2.7 BELLEeCTB COCTaB/MIEHUE XMMUYECKOW

hopMYyJibl MCXOLA U3 Ha3BaHUA
Bel,ecTBa N0 MeXAYyHapOLHO
NN TPpUBUANBHON
HOMEHKNaType».

2. 3afjayn Ha pacyeT MacCoBOiW
fonun (Mmacchbl) XMMUYECKOro
anemeHTa (CoefNHeHNA)B
Monekyne (cmecu).

3. MpakTuyeckune 3agaHna no
Knaccuukauum, HoOMeHKnaType u
XUMUYECKUM (hopmynam
HEeOpPraHMYecKnUX BeLLeCTB
pasfiIM4yHbIX KNaccos.

4. MNMpakKTnyeckune 3agaHuna Ha
onpefeneHne XMMUYeCcKoi
aKTMBHOCTU BELECTB B
3aBUCUMOCTY BUAA XUMUYECKOW
CBA3M U TUNa KpUCTanim4yeckoi

peweTKm
3.2 OKO01 D U3NKO-XUMUYECKHNE YcTaHaBnuBaTtb 1. Tect «OcobeHHOCTH
OK 02 cBOMCTBA 3aBUCUMOCTb (PU3NKO- XWUMWUYECKNX CBONCTB OKCMAOB,
MK 1.1.- HeopraHm4yeckux XWMWUYECKUX CBONCTB KUCNOT, OCHOBaHMW, aMpOTEPHbIX
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Twnnbl OUEHOYHbIX

Ne ok/nK Pasnen/Tema PesynbTaT 00y4yeHMs .
MeponpuaTnin
1.3 BELLEecTB HEOPraHUYecKknx BeL,ecTB TFUAPOKCUA0B U COMen».
NnK2.1,- OT CTPOEHMWS aTOMOB U 2. 3aj,aHnd Ha cocTaB/ieHue
2.7 MONeKy/, a TakxXe Tuna YPaBHEHU XMMUYECKUX peakLunii
KpucTannmyeckoi C YYacTMEM MPOCTbIX U CMOXHbIX
peweTKku HeOpPraHM4YyecKnX BeLLecTB:
OKCMA0B METaN/IoB, HEMETasnn0B u
aMmPOTepPHbIX 3/IEMEHTOB;
HeOpPraHM4YeckKnUx KUcnor,
OCHOBaHWUI N aMDOTEPHbIX
T’MAPOKCUAO0B, HEOPTraHNYeCKnX
CONen, xapakTepmU3yLWmnx nx
CBOICTBA M CNOCO6bLI NOAYUYEHUS.
3. [paKTUKO-OpPUEHTUPOBAHHbIE
TeopeTuyeckue 3ajaHuns Ha
CBOWCTBa M NONy4YeHmne
HeoOpraHM4YyeckKnx BELLECTB
3.3 O0OKO01 NaoeHTudunkayns WcecnegoBaTh 1. MpakKTUKO-OPUEHTUPOBAHHbIE
OK 02 HeopraHnyeckunx Ka4yeCTBEHHbIe peaKkuum 3aflaHns Mo coCTaB/IeHUI0
OK 04 BellecTB HEOpPraHMYecKnX BelecTB XUMUUYECKUX peakLmnii c yyacTuem
HeoOpraHM4YyeckKnx BeLLecTB,
MCNOMb3YEMbIX 41 UX
naeHTUPUKaLmm.
2. MpakTnyeckasa paborta
“UneHTnnkayms
HeopraHnM4yecknx sewecTs”

4 Pa3sgen 4. CtpoeHue n  KccnegoBsaTb cTpoeHue n KoHTponbHasa paboTta
CBOWCTBa CBOICTBa opraHuyecknx «CTpoOeHWe U CBONCTBA
OpraHn4ecKmnx BELLECTB OpraHNYyeckunx BeLLecTB»
BELLEeCTB

41 OKO01 Knaccuthmkauma, KnaccuumumposaTtb 1. 3afaHna Ha cocTaB/ieHue
MK 1.1.- cTpoeHue un OpraHuyeckue Bel,ecTBa B Ha3BaHW OpraHUYeckKux
13 HOMeHKNaTypa COOTBETCTBUU C UX COeAMHEHN NO TPUBUANbHON NN
MK 2.1.- OopraHNW4YecKuXx BeLLeCTB CTPOEHUEM MEeX/AYHapOAHOM
2.7 CUCTEMATUYECKOW HOMeHKnNaType.

2. 3aflaHns Ha cocTaB/ieHue
MOMTHbIX U COKpPaLLeHHbIX
CTPYKTYPHbIX hopmyn
OpraHM4YyecKux BelLecTB
OTAeNbHbIX KNaccos.

3. 3agaumn Ha onpefefieHue
npocTteiiwen hopmynbl
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4.2

4.3

5

OK/NmK

OK 01
OK 02
OK 04
MK 1.1.-
1.3
MNK2.1.-
2.7

OK 01
OK 02
OK 04
MK 1.1.-
1.3

MK 2.1.-
2.7

OK 01
OK 02
MK 1.1.-

Paspen/Tema

PesynbTaT 00yyeHMs

CBoOiicTBa OpraHnyecknx Y cTaHaB/inBaTh

COeINHEHNIA

NpoeHTunkaymna
OpraHMYeCcKUX BELLECTB,
X 3HAUYEeHNE U
npumeHeHune B 6bITOBOA
M MPON3BOACTBEHHOM
LeATeNbHOCTM YenoBeka

Paspgen 5.
KuHeTunyeckune u
TepMoOANHaMUYecKne
3aKOHOMEPHOCTH
npoTeKaHus
XUMUYECKNX peakLuin

CKOpPOCTb XMMUYECKNX
peakumnii. XuMmuuyeckoe
paBHOBecue

3aBMCUMOCTb (PU3UKO-
XUMWUYECKUX CBONCTB
OpraHnuYecKnx Bew,ecTs oT
CTPOEHUSA MONEKYN

Mcecneposatb
Ka4yeCTBEHHbIe peakuum
OpraHnyeckmx
COEAVNHEHUNI OTAENbHbIX
KfnaccoB

XapaKTepu3oBaTb
B/INAHME Pa3NNYHbIX
(hakTOpOB Ha

paBHOBECKE U CKOPOCTb

XUMUYECKUX peakLnii

XapakTepunsoBaThb
BANAHWE KOHLEHTpauum

pearmpyrounx BewecTs 1
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Twunnbl OUEHOYHbIX
MEepPONpPUATUIA

OpraHM4yeckon MoneKkysnbl, NCXOAA
M3 3/1IeMeHTHOro cocTasa (B %)

1. 3apgaHnda Ha cocTaBieHue
YPaBHEHU XUMUYECKNX peaKynii
C yyacTUeM OopraHuyeckux
BeL,eCTB Ha OCHOBaHUU UX
cocTaBa u CTPOeHuUS.

2. 3ajaHunda Ha cocTaB/ieHne
YPaBHEHU XMMUWNYECKNX peaKLunii,
UNNIOCTPUPYIOLLUX XUMUYECKME
CBOMCTBA C Y4ETOM MEXaHW3MOB
NPOTEKAHWNA JaHHbIX peakuunii n
FeHeTUYeCKOl CBA3M
OpPraHNUYecKuX Bel,ecTB pasHbIX
K/1accoB.

3. PacyeTHble 3agayn no
YPaBHEHUAM peakUumnin ¢ yyactmem
OpraHMyYecknx BeLLecTB.

4. MpakTnyeckas paboTa
“MpeBpalieHNa opraHMYeckKux
BELecTB Npu HarpesaHumn"

1.MpakTUKO-OPUEHTUPOBAHHbLIE
3afjaHund Mo cocTaBNeHUIO
XUMWUYECKNX peakLuin c yyactmem
OpPraHM4YecKnx BELECTB, B T.4.
MCNOMb3YEMbIX AN UX
NAeHTU(pMUKaLUnM B 66ITY U
MPOMbILLIIEHHOCTH.

2. MpakTnyeckas paboTa
“NoeHTUdMKaLMSA opraHnyeckux

COG,IJ'VIHEHI/IIZ OTAe/NIbHbIX K/lacCOB

MpaKTUKO-OpUEHTNPOBAHHbIE
TEOpeTUYeCcKne 3aflaHus Ha
aHann3 (hakTopoB, BAMAKOLWMNX Ha



6.1

6.2

OK/MnK Pasgen/Tema

13
MK 2.1.-
2.7

Pa3gen 6. PacTBopbl

OK 01
OK 02
MK 1.1.-
1.3
NnK2.1.-
2.7

MoHATME 0 pacTBOpax

OK 01
OK 04
MK 1.1.-
13
MNK2.1.-
2.7

MccnegoBaHne CBOWCTB
pacTBOpOB

PesynbTaT 06yyeHns

Twunnbl OUEHOYHbIX
MepPONpPUATUIA

TeMmnepatypbl Ha CKOPOCTb U3MEHEHWNE CKOPOCTU XUMUYECKOT

XUMUYECKUX peakynii
XapaKkTepusosaTb
BNAHNE U3MEHEHUS
KOHUEeHTpaLuumn BeL,ecTs,
peakuuu cpeabl un
TeMmnepaTypbl Ha
CMELEeHNE XMMUYECKOTO
paBHOBecUA

MccnegoBaTb UCTUHHbBIE
pacTBopbl C 3ajaHHbIMN
XapaKTepucTtukamm

Pa3nnyaTb UCTUHHbIE
pacTBOpbI

WcecnepoBaTbh YU3NKO-
XUMUYECKMe cCBONCTBA
MCTUHHbIX PacTBOPOB

peakuuu. MNpakTnke-
OpMEHTMPOBAHHbIE 3aflaHUA Ha
npuMeHeHue npuHumnna Jle-

LW aTenbe fns HaxoXAeHus
Hanpas/ieHUsA CMeLLeHuns
pPaBHOBECUSA XMMMWNYECKON peakLum
M aHann3 GakTopoB, BANAIO L NX
Ha CMeLleHne XMMNUYecKoro
paBHOBecuU#

1. 3afayn Ha NPUroToBNEHNE
pacTtBOpoOB.

2. [MpaKTUKO-OPUEHTUPOBAHHbIE
pacyeTHble 3afaHunAa Ha
AncrnepcHbIe CUCTEMBI,
MCcnonb3yemble B 6bITOBON U
NPON3BOACTBEHHON AeATENbHOCTM
yenoBeka

MpakTuyeckan paboTa
“MpurotosBneHne pacTeopoB”

MpoheccrnoHabHO-0pUEHTUPOBAHHOE coepXkaHue (cofepXXaHne NPUKNagHOro Moayns)

Paspgen 7

Xnmus B 6bITY ©
NPOV3BOLCTBEHHOW
LeATeNbHOCTU
yenoseka

OKO01 Xumung B 6bITY U

OK 02 NMPOM3BOLCTBEHHON

OK 04 [eaTeNnbHOCTU YenoBeKa
OK 07

MK 1.1.-

OueHnBaTb NocneacTemAa 3awmTa Keica (C yd4eTom

ObITOBOW 1
Npon3BOACTBEHHOM
0esATeNIbHOCTU YenoBeKa
c no3nynii
3KOMOrM4yecKom
6e3onacHoOCTM

OueHnBaTh NOCNeACTBUS
O6bITOBOI 1
NPOVN3BOACTBEHHOI
LeATeNbHOCTN Yen0BeKa C
No3ULNI 3KOMOTUYECKO
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OyayLie npodeccnoHasibHOM
LeATe/IbHOCTN)

Kelic (c yueTom byayuieli
npogeccroHanbHOM
LeaTenbHOCTN)
B0O3MOXHbIE TEMbI KENCOB:
1. MNoTenneHne Knumara u



Tunbl OLEHOYHbIX

OK/NK Pasgen/Tema Pe3ynbTaT 06y4eHus .
MeponpuaTnin

1.3 6esonacHoCTM BbICBOOOXXAEHMNE Fa30BbIX

NK2.1.- rmapaToB CO AHa OKeaHa.

2.7 2. bypywune maTtepuansl gns asua-

, MaWmnHO- N NpMbopocTpoeHUs.
3. HoBble maTepuansl gng
CONMHEeYHbIX 6aTapel.

4. lekapcTBa Ha OCHOBe
pacTuTeNbHbIX NpenapaTos
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