Paboyas nporpamma y4ye6HOW AucumnamHbl paspaboTaHa Ha o0ocHoBe dDefepanbHOro
rocyfapcTBeHHOro obpasoBaTte/sibHOro craHgapTa (fasnee ®roC) cpefHero NnpogeccuMoHanbHOro
obpasoBaHua (ganee CI10) no cneymanbHocTAM: 25.02.03 TexHuuyeckasa akKcnayatayms
ANEKTPUDULUNPOBAHHBIX U MUAO0TaXHO-HABUTALUWOHHbLIX  KOMIJIEKCOB,  YTBEPXAEHHOTrO
Mpukasom MwuHo6pHayku Poccum oT 22.04.2014 r. Ne 392; pekomeHgauuii no opraHusayuun
nonyyeHus cpefgHero obuiero obpasosaHuUsA B npefenax 0CBOeHUs o6pasoBaTesibHbIX NMPorpamMmm
cpefHero rnpodeccMoHanbHOro obpasoBaHuWsA Ha 6a3e OCHOBHOro obuiero o6pasoBaHus, C
y4éTOM MPUMeEPHON OCHOBHOI 06pa3oBaTesibHON MporpaMmbl cpefHero obuiero o6pasoBaHus,
O406pEHHON pelweHneM QefepanbHOro y4ye6HO-METOAMYECKOrOo 06beanHeHMSA Mo obuiemy
obpasoBaHuto (MpoTokoa Ne 14 oT «30» Hos6ps 2022 r.) ANS creymanbHOCTU:

25.02.03 TexHm4eckaa akcnnyataumsa 3MeKTPUPULUPOBAHHBIX U MUNOTAXHO-HABUTaLMOHHbIX
KOMTJIEKCOB

OpraHunsaumnsa-paspaboTyumk: PbIIbCKUA  aBUALMOHHBLIA TeXHUYECKUIA Konnemk - Guanan
thefepanbHOro rocyfapCTBEHHOro OHAXeTHOro 06pa3oBaTelbHOI0 YUYPEXAeHUs BbICLUErO
obpasoBaHUs «MOCKOBCKUI TFOCYyJapCTBEHHbI TEXHUYECKWU YHUBEPCUTET TpPaKhaHCKOM
aBnayun» (MI'TY TA).

Mporpammy coctasun:
BeccoHoBa H.E., npenogaBaTtens Poinbckoro ATK - ¢gunuana MI'TY T'A

PeueH3eHT:

Pycosa XX.A., npenogaBatenb Pblibckoro ATK - punnana MI'TY A

Pabouas nporpamma ob6cyXxjeHa n 0gobpeHa Ha 3acefjaHuun LMKA0Bon kKomuccum OTA.
MpoTokon Ne / ot « AS » o 2024 r.

MpeacegaTenb LMKAOBOA Komuccumn C ____becconoBa H.E.

Pa6o4yas nporpamMmma paccMOTpeHa U peKOMeH0BaHa MeTOAMYECKMM COBETOM Kosnegxa.
MpoTtokon Ne

MeTtogncert__
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1. O6wan xapakKTepucTnKa paboyein NnporpamMmmbl
obLeobpasoBaTeNnbHON AUCLUNANHBI <« XNUMUA»

1.1. MecTO AUCUMNVHBI B CTPYKTYpe OCHOBHOW MPOMecCMOHasIbHOM
obpasoBaTesibHOI NporpamMmmbl:

Ob6uieobpaszoBatenbHas  gucuunamHa OY[A.KO  «Xumua»  aBnsetcs
006s3aTeNbHON  4acTblo  0OLle06pa3oBaTeNlbHOr0  UMKNa  ob6pa3oBaTe/bHOW
nporpammbl B cooTBeTcTBUM ¢ ®IOC no cneymanbHocTn 25.02.03 TexHu4eckas
akcnnyartayms ANEKTPUPULUNPOBAHHbBIX " MUNOTaXHO-HABUTaLMOHHbIX
KOMM/IEKCOB.

1.2. Llenn n nnaHmpyeMble pe3ysibTaTbl 0CBOEHUS AUCLUUMINHbI:

1.2.1. Uenwn v 3agaun gucymnnmHbl

CofepxaHue nporpammbl 06Ue06pa3oBaTeNlbHOM AUCUUNANHBE «XUMUA»
HanpaBNeHO Ha AOCTMIKEHME Cneayrwmx uenein: GopmumpoBaHUe y CTYAEHTOB
NpeAcTaBNEHUS O XUMMYECKON COCTaBNsAKLWEA eCTeCTBEHHO-Hay4YHOW KapTUHbI
MUpa KakK OCHOBbl MPUHATUA PELIEHUA B XXWU3HEHHbIX W MPOU3BOACTBEHHbIX
CUTyaumsax, OTBETCTBEHHOIO NOBeAeHMs B MPUPOAHOIA cpefe.

3ajadn gucumnnanNHbI:

1) cchoopMmmpoBaTb MOHMMaAHME 3aKOHOMEPHOCTE MPOTEKAHUS XUMUYECKUX
MPOLECCOB W ABMEHWNI B OKPY>KatoLLel cpefe, LeNOCTHOW Hay4YHOI KapTUHbI MMpa,
B3aMMOCBA3M M B3aMMO03aBMCUMOCTM eCTECTBEHHbIX Hayk;

2) pa3BUTb YMEHUS COCTaBMATb POPMY/bl HEOPraHNYECKNX U OpraHMYecKunx
BELLECTB, YPaBHEHMUS  XUMMWYECKMX  peakuuin, O0OBACHATbL WX  CMbICA,
MHTEPNPEeTMPOBATh Pe3ynbTaThl XMMUUYECKMNX 3KCMNEPUMEHTOB,

3) cdopmupoBaTb HaBblKM  MPOBEAEHUS  MNPOCTEMLINX  XUMUYECKUX
3KCNEepMMEHTalNIbHbIX MCCNefoBaHMA C  cob6nodeHMemM npaBun  6e30MacHOro
obpalleHnsa ¢ BellecTBaMu U nabopaTopHbIM 060pYyAOBaHUEM;

4) pa3BUTb YMEHMS UCMNO/b30BaTb MHPOPMALMIO XMMMUUYECKOr0 XapaKTepa u3

Pa3IMYHbIX UCTOYHUKOB;
5) chopmupoBaTb YMEHUsS  MPOrHO3MpoBaTb  MOCNEACTBUS  CBOENA

[eATeNbHOCTM W XUMMWYECKUX MPUPOAHBLIX, ObITOBbIX W TMPOWU3BOACTBEHHbIX
MpoLeccos;

6) chopmmupoBaTb NOHMMAaHME 3HAUNMMOCTU JOCTUXKEHUA XUMUYECKOI HayKW
M TEXHONOTUIA ANst Pa3BMTUA COLMANbHON M NPON3BOACTBEHHOI Clhep.

1.2.2. MnaHnpyemble pe3ynbTaTbl 0CBOEHUS 06LLe0bpa3oBaTesibHOMN
ancumnnuHbl B cootBeTcTBUU ¢ P OC CI1O 1 Ha ocHoBe dI'OC COO



Koa n
HanMeHoBaHue
hOopMMPYEMbIX
KOMMEeTeHL NI
OKO1.
Bblbupatb
cnocob6bl
peweHns 3agau
npogeccnoHanb
HOW
fesATeNbHOCTH
NPUMEHUTENIBHO
K pasiMyHbIM
KOHTeKCcTaMm

1 yKa3blBaTCA JIMYHOCTHLIE U MeTarnpegMeTHble pe3ynbTaTtel U3 ¢roc

MnaHnpyemble pe3ynbTaTbl OCBOEHUS AUCLUMNINHbI

O6uwmel

B yacTu TpynoBOro BOCNMTaHUS:

- TOTOBHOCTb K Tpyay, OCO3HaHWE LEeHHOCTU
mMacTepcTBa, TPYAonto6ue;

FOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU
TEXHOJIOTMYECKO " coumnanbHoi
HanpaBfEHHOCTW, CMNOCOGHOCTb WHULMUPOBATb,
NnaHMpoBaTb W CaMOCTOSITE/IbHO  BbIMO/MHATH

TaKyH [0eATEe/IbHOCTb;

MHTEpec K pasInvHbIM chepam
I'IpOCbeCCVIOHaI'IbHOVI [EATENBbHOCTHN,
OBnafjeHne  yHUBepCcalbHbIMKU  Yy4YeOHbIMK
nos3HaBaTeNlbHbIMU AENCTBUAMMW:
a) 6a30Bble 10rMYeCcKme 4eNCTBUSA:
CaMOCTOATENBLHO hopmynumpoBaTb "

aKTyanmsanpoBaTb Mpobnemy, paccmaTpuBaTb €e

BCECTOPOHHE;

- yCTaHaB/MBaTb CYLWECTBEHHbIA MpPU3HaK WK

OCHOBaHMA [/ CpaBHEHUS, Knaccupukauuu u

0606LWEeHNS;

- onpegenATb Uenu AeATeNbHOCTH,

napamMeTpbl U KPUTEPUN UX BOCTUIKEHUS;

- BbISIBNSITb 3aKOHOMEPHOCTM U MPOTMBOPEYUS B

paccMaTpuBaeMbIX SABMEHUSX;
BHOCUTb  KOPpPeKTUBbI B

3ajaBaTb

LeATEe/IbHOCTb,

(hopmupyembie 06lie06pa3oBaTENBLHON ANCUUNINHOM
2 IncumnnnHapHble (NpeaMeTHbie) pe3ynbTaThl YyKasbiBawTCA B COOTBETCTBMM C METOAMKOW npenojaBaHus AUCLMUMIMHSI

JucunnnvHapHbie2

- BnafeTb CUCTEMOI XMMWUYECKUX 3HAHWIA, KOTopasi BK/KO4YaeT: OCHOBOMosaratowune
NOHATMA (XUMWYECKWUIA 3/M1EMEHT, aToM, 3/IeKTpOHHasA obonodyka artoma, S-, p-, cl-
3/1EKTPOHHbIE op6utanm aToOMOB, NOH, MoneKyna, Ba/IeHTHOCTb,
3NeKTPOOTPUNLATENBHOCTb, CTEMEHb OKWUCMEHUS, XMMUUecKas CBSi3b, MOJlb, MONspHas
mMacca, MONAPHbIA 06beM, YrnepofHblli CKeneT, (PYHKUWOHaNbHas rpynna, pagukan,
N30MEPUSA, M30Mepbl, FTOMOMIOTMYECKUIA PS4, TOMOSOrK, YrneBoAOpoAbl, KUCAopoa- u
a3oTcodepXKalMe coegMHEHUS, BUONOTMYECKN aKTUBHbIE BellecTBa (yrieBodbl, XuUpbl,
6en1Kn), MOHOMEepP, MOMNUMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/SAPHbIE COEAUHEHUS,

KpUcTas/inyeckasl  pelleTka,  TUMbl  XUMWYECKUX  peakuuii  (OKUCIUTENIbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-U 3HAOTEPMUYECKUE, peakuunm WUOHHOro o6MeHa), pacTeop,
3N1EKTPO/INTBI,  HE3NIEKTPO/INThI,  3/IEKTPONIMTUYECKAA — JUCCOLMALMS,  OKWCUTENb,

BOCCTAHOBUTE/Mb, CKOPOCTb XMMWUYECKON peakumn, XMMNUYeCKoe paBHOBeCUKE), TEOPUUN K
3aKOHbl (TEoOpuUA XMMUYECKOro CTPOeHUSA opraHmyeckux BewecTs A.M. byTneposa,
Teopus 3NeKTPOAUTUUECKOW Auccoumaumm, nepunognyeckunii 3akoH .. MeHgeneeBa,
3aKOH COXpaHeHUs Maccbl), 3aKOHOMEPHOCTW, CUMBOJIMYECKUNA A3bIK XUMUM,
thaKTo/NorMyeckne CcBeAeHMA O CBOWCTBax, cocTaBe, MOAy4YeHUM U1 6e3onacHoOM
MCMOMb30BAHUN BaXHENWMNX HEOPraHU4YecKMX M OpPraHM4YeckMx BeLWecTB B ObITy U
NPaKTMYecKol AeATeNIbHOCTUN Ye/l0BEKaA;

- YMeTb BbIABAATb XapaKTepHble MPU3HaKM U B3aMMOCBA3b W3YUYEHHbIX MOHATUNA,
NPYMEHATb COOTBETCTBYHOLWME MNOHATMA MNpPUM  OMNUCAHWUM CTPOEHMSA U  CBOWCTB
HEOpPraHMYecKMX N OPraHNYecKMx BELLECTB U UX NpeBpaLLeHnii; BbISBNATb B3aMMOCBA3b
XUMUNYECKNX 3HAHWUIA C NOHATUAMWU U MNpPeACcTaBAEHUAMU APYTUX eCTeCTBEHHOHAay4YHbIX
npegMeToB;

- YyMeTb WCNO/b30BaTb HaMMEHOBaHUA XUMMWYECKUX COEAUHEHUIA MeXLYyHapOoLHOro

CO0 (B nocnepHeli pegpakumm ot 12.08.2022) B OTraaronbHoOW (opme,



OK 02
Mcnonb3oBaTb
COBpPEMEHHbIE
cpeacTBa
noucka, aHanusa
"
MHTepnpeTaumu

OoUueHnBaTb COOTBETCTBUE pPe3yNbTaToB LUeENAM,

oueHnBaTb pPUCKN I'IOCI'Ie,EI,CTBI/IVI [EATENNBHOCTWU;
pasBuBaThb KpeaTunBHOE MblLLUIEHNE npu

PeWweHnn XXN3HEHHbIX r|p06r|eM

6) 6a30Bble UccnegoBaTe/IbCKMe AENCTBUSA:

- BNnageTtb HaBblKaMu y‘-le6HO-I/ICCI'Ie,EI,OBaT8ﬂbCKOI7I

n I'IpOEKTHOVI neATe/NIbHOCTH,

paspelieHns npobnem;

- BbiaABNATbL NMPUYUHHO-CNEACTBEHHbIE CBA3U WU

aKTyaln3npoBaTb 3ajayy, BblaBUIraTb rMNOTeE3y €€

peweHnA, HaxoaunTb aprymMeHTbl ansa

fOoKa3aTenbCTBa CBOUX yTBep)l(,U,EHMVI, 3ajaBaTb

napamMmeTpbl U KPUTEPUN PELLEHUS;

- aHanm3npoBaTb TMOJIiy4eHHbIE B X04€ pPeEeHnA

3afjiadyn pe3ynbTaTtbl, KPUTUYECKU OLEHUBaATb WX

OOCTOBEPHOCTb, MNporHosnMpoBatb W3MEHEHUNE B

HOBbIX YC/T0BUAX;

- YMeTb NEPEHOCUTb 3HaHNA B NO3HaABATE/IbHYIO U

npaKTn4yecKyto obnactu XN3HeNeATe/IbHOCTU,

HaBblKaMl

- YMeTb MWHTErpMpoBaTb 3HaHWSA U3 pasHbIX
npegmMeTHbIX 061acTei;
BblBUraTb  HOBble  WjeMu, npegnaraTb

OpUTUHaNbHbIe MOAX0AbI U PELUEHUS;

- CNOCO6HOCTb UX MCMNOMb30BAHUA B

Nno3HaBaTe/IbHOM 1 cOLManbHOW NpaKTuKe

B o6nacTtu UeHHOCTM Hay4YHOro NO3HaHUA:
chopMMPOBAHHOCTb MWUPOBO33PEHNSA,

COOTBETCTBYIOLEr0  COBPEMEHHOMY  YPOBHIO

pasBUTUSA HayKn W O06LEeCTBEHHOW NpPaKTUKM,

OCHOBAHHOrO0 Ha avanore KynbTyp,

Crnoco6CTBYOLWEro OCO3HAHWUIO CBOEro MecTa B

NONUKYNbTYPHOM MUPE;

cOl3a TeopeTUUYeCKON M MNPUKNALHOW XUMUU N TPUBMa/NbHble Ha3BaHUA BaXKHEWLIUX
BeLLeCTB (3TWMEH, aueTuneH, rNUUEpuUH, eHon, gopmMmanbierus, YKCycHass KWUCNOTa,
rNVLWH, yrapHblii ras, yrneKucnblii ra3, aMmmak, ralieHass M3BecTb, HeraweHas M3BecCTb,
nuTbeBas coja W APYrux), COCTaBAsATb (HOPMY/bl HEOPraHWYeCKUX W OpraHnyecKmux
BELLeCTB, YpPaBHEHUS XMMWUYECKUX peaKuuil, 06BACHATb WX CMbICA; MNOATBEPXAaTb
XapaKTepHble XMMUYeCKNe CBOWCTBA BELLECTB COOTBETCTBYKOLWMUMMN 3KCNEPUMEHTAMUN U
3anNMCcAMMN YypaBHEHUA XMMUYECKUX peaKLuunii;

- YMeTb yCTaHaB/ANBaTb NPUHAA/IEXXHOCTb M3YUYEHHbIX HEOPTaHNYECKMX N OPraHnYecKmnx
BeLW,eCTB K OMNpefeseHHbIM KjaaccaM W rpynnam COeAUHEHWI, XapaKTepu3oBaTb WX
COCTaB M BaXKHelillne CBOWCTBA; ONpefensATb BUAbl XMMUYECKUX CBA3eN (KOBasleHTHas,
WOHHaA, MeTannnyeckas, BOLOPOAHASA), TWUMbl KPUCTASINIMUYECKUX PELIETOK BeLEeCTB;
KnaccupuumpoBaTb XMMUYECKNE peaKkLnn;

- copMmpoBaTb NPeACTaBAEHNA: 0 XUMMUUYECKON COCTaBAAOLLEA eCTeCTBEHHOHAay4YHOM
KapTUHbl MMpa, POaM XMMWUM B MNO3HAHUWU SABMAEHUI Npupoabl, B (OPMUPOBAHMUYU
MbILIEHNA U KYNbTypbl JIMYHOCTU, ee (DYHKUWOHa/IbHOW rpamoTHOCTU, HeobXoAUMON
ONA peleHus npakTU4YecKMX 3ajad WM 3KONOrmyeckM OBOCHOBAHHOIO OTHOLWIEHUA K
CBOEMY 340POBbI0 1M NPUPOAHON Cpefe;

- YMeTb MPOBOAUTb pacyeTbl MO XUMUYECKUM (POPMYyamM WM YypPaBHEHUAM XUMUYECKUX
peakuuini ¢ MCNONb30BaHUEM (U3MYECKUX BE/INUYMH, XapaKTepu3yloLW X BellecTBa ¢
KO/IMYEeCTBEHHOW CTOPOHbI: Macchbl, 06beMa (HOpMasbHble YC/I0BUSA) rasoB, KonmM4yecTsa
BelLLlecTBa; WUCMO/b30BaTb CUCTEMHblEe XMMWYECKME 3HAHUA ANA NPUHATUSA PeLleHUin B
KOHKPETHbIX XXM3HEHHbIX CUTyaLnsax, CBA3aHHbIX C BelecTBaMN N UX MPUMEHEHUEM

- YMeTb MAaHMPOBaTb W BbINOMAHATL XUMUYECKUI 3IKCMNEPUMEHT (NpeBpaLleHus

OpraHMYyecKux BeLLecTB NPWU HarpeBaHWK, NOAyvYeHUe 3TUNEHA U U3YUYEHNE ero CBOWCTB,
KayeCcTBeHHble peakUuWW Ha anbfernibl, Kpaxmas, YKCYCHYI KWUCNOTYy; feHaTypauus
6eNKOB MNPV HarpeBaHWW, LBETHble peakuuu O6e/IKOB; MPOBOAUTL pPeakLuUu WOHHOIO
obMeHa, onpefensATb Cpefy BOAHbIX PacTBOPOB, KayeCTBEHHble peakLMu Ha cynbdar-,
KapboHaT- M XN0PWUA-aHWOHbLI, Ha KaTWOH aMMOHWA; pewaTb 3IKCMNepPUMeHTasIbHble
3afayunm no temam "MeTtanibl™ 1 ""HemeTannbl'') B COOTBETCTBUM C NMpaBuiaMm TEXHUKMU

6



WHopMaLun un
WH(pOpMaLNOHH
ble TEXHO0T UK
ans
BbIMO/IHEHUSA
3afiay
npodgeccnoHanb
HOA
LeAaTenbHOCTH

- coBepweHcTBOBaHKE S13bIKOBOI N 4YMTaTeNbCKON

KynbTypbl KaK CpeacTBa B3aMMOA€VICTBMH Mexay
N AbMW N MO3HaHNA MUpa,
- OCO3HaHue UEHHOCTU Hay‘-IHOVI [EATE/NIBHOCTN,

rOTOBHOCTb OCYyLWLECTBNATb NMPOEKTHYHO n
ncecnenoBaTesibCKyr NEATENBbHOCTb
NMHONBUAYA/TbHO U B TPYIIE,

OsnafeHne  yHMBepcaJbHbIMU  YYeOHbIMU

no3HaBaTe/IbHbIMWN AeCTBUAMMU:
B) paboTa ¢ nHhopmaume:
- BNajeTb HaBblKaMy MOAYYeHUs UHGopMaLMn u3
MCTOYHWKOB pasHbiX TWNOB, CaMOCTOATENbHO
OCYLLEeCTBNATbL MOWUCK, aHanus3, cucTematusayuto
N WHTepnpeTauuio MHOOpPMauUM  pasnYHbIX
BUAOB U (hOpPM MpeacTaBieHUs;
- co3jaBaTb TeKCTbl B Pas/iMyHbIX (opmaTax c
y4yeTOM HasHayeHUs MWHGoOpMauMum un Lenesow
ayagutopun, Bbibupas onTuManbHyl  Gopmy
npeicTaBNeHNs U BU3yanusaumnu;
OueHMBaTb [AOCTOBEPHOCTb,
WHpopmMaL MK, ee COOTBETCTBUE
MOpPasibHO-3TUYECKNUM HOpMaM;
- UCnonb3oBaTb CpefCcTBa MHPOPMALUOHHBLIX U
KOMMYHWKALNOHHbIX TEXHOMOMMA B peleHun
KOTHUTUBHBbIX, KOMMYHUKATUBHbIX n
OpraHus3auMoHHbLIX  3aja4y Cc  Co6M0feHNEM
Tpe6oBaHuA 3PrOHOMUKM, TEXHUKUN
6e3omacHoOCTU, TWUrUEHbl, pecypcocbepexxeHuns,
npaBoOBbIX n ATUYECKMNX HOpM, HOpM
MHMOPMaLMOHHOM 6e30NacHOCTMN;
- BNafeTb HaBblKaMy pacno3HaBaHUA 1 3anThbl
MHpopMaynmn, MHGOpPMaLMOHHOR 6e30nacHOCTH

NerMTMMHOCTb
npaBoBbiIM ¥

6eszonacHocTn npu obpalieHnM C BewecTBamyu M nabopaTopHbIM 060pyfOBaHUEM;
NpeAcTaBnATb pesy/fbTaTbl XMMWUYECKOr0 3KCrepuMeHTa B (JOpMe 3anucy ypaBHEHWIA
COOTBETCTBYHOLWNX peakLnii 1 popMynmMpoBaTb BbIBOAbl HA OCHOBE 3TUX PE3yNbTaToB;

- YyMeTb aHaiIn3npoBaTb XMMMUUYECKYID WHMOPMaLMO, MOoNyyYaemy U3
NCTOYHMKOB (CPeACTB MaccoBOii MHpopmaynm, ceTb VIHTEpHET 1 gpyrue);

- BNafeTb OCHOBHbIMW MeTOA4aMV HAay4YHOro MO3HAHUSA BELLECTB U XMMWUYECKUX ABNEHWIA
(HabnwaeHUe, N3MepeHUe, IKCNEPUMEHT, MOe/IMPOBaHMe);

- YMeTb NPOBOAMTb pacyeTbl MO XMMUYECKMM (HOPMYyaM M YPaBHEHUAM XUMUYECKUX
peakuuii C MCNONb30BaHUEM (U3IMYECKUX BE/IMYUH, XApPaKTepusyloLWMX BeliecTBa C
KO/IMYECTBEHHOI CTOPOHbI: Maccbl, 06bemMa (HopmasbHble YC/I0BMA) ras3oB, KoJn4ecTsa
BelLlecTBa; UCMOMb30BaTb CUCTEMHble XMMWYECKUE 3HAHWUA ANSA MPUHATUSA pelleHnin B
KOHKPETHbIX XXU3HEHHbIX CUTyaunax, CBA3aHHbIX C BELLeCTBAMU U UX MPUMEHEHNEM

Pas3HbIX



OK 04.

O (PeKTNBHO
B3aUMOJENCTBO
BaTb 1 paboTaTb
B KO/1/IeKTUBE U
KOMaHfe

NTNYHOCTN;

FTOTOBHOCTb K camMmopasBuTunio,
CaMOCTOATE/NIBHOCTM N CaMOONpPeEAENEHNIO;

-oBnageHune HaBblKaMu y‘-IE6HO-

NccnefoBaTe/IbCKOM, MPOEKTHOW W CcOLMasbHOM
NeSATENbHOCTMW;
OsBnageHue YHUBeEpPCanbHbIMN

KOMMYHUKaTUBHbIMWU LEACTBUAMMN:

6) coBMeCTHas feATe/IbHOCTb:

- MNOHMMaTb W WUCMOMb30BaTb MpPeuMMylLecTBa
KOMaHAHOW N MHANBUAYaNbHOWK paboThl;

- MPUHUMATb LEeNM COBMECTHOW [AeATeNbHOCTH,
OpraHM3oBbIBaTb M KOOPAMHMPOBATL AeACTBUS MO
ee [OOCTMXXEHUID: COCTaBnATb NnaH [eicTBUA,
pacnpefensite  ponu C  y4yeTom MHEHUIA
Yy4aCTHMKOB 06CyXAaTb pe3y/fibTaTbl COBMECTHOIA
paboThbl;

-  KOOpPAWHUPOBaTb W BbINOAHATL paboTy B
YCNOBUAX peanbHOro, BUPTYa/IbHOrO n
KOMOGUHMPOBAHHOIO B3aMMOLENCTBUSA;

- OCYLLecTBNATb MO3MTUBHOE CTpaTermyeckoe

noeefgeHne B pPas3/INYHbIX CUTyaunAaX, MNMPoOABATb
TBOPYECTBO " BOOGpaXkeHue,
MHNUNaATNBHbBIM

OBnageHune YHUBepcasbHbIMU
perynaTUBHbIMUN AeACTBUSAMMU:

) NpUHATKE cebst N APYTUX NOaeN:

- MNPUWHUMaTb MOTUBbI W apPrymMeHTbl ApPYrunx
N0 4en Npu aHanuse pe3ybTaToB AeATE/IbHOCTY;

- NpM3HaBaTb CBOE MpPaBO U MPaBO APYTruX ft0fgel

ObITb

- YMETb nMJaHNpOBaTb W"

BbIMOMHATL XMMWUYECKNI 3KCMepuMeHT (npeBpalieHus
OpraHMYyecKMX BeLLeCTB NPW HarpeBaHWW, NOSyYeHMe 3TUNEHA U U3YUYEHMe ero CBOICTB,
KayeCTBEHHbIE peakuMnm Ha anbfernjbl, Kpaxmas, YKCYCHYI KWUCNOTY; [feHaTypauus
6enKoB MNpW HarpeBaHWW, UBETHble peakuun 6enKOB; MNPOBOAUTbH pPeakUUM WNOHHOTO
obmeHa, onpefenAaTb cpejy BOAHbIX PAacTBOPOB, KauyeCTBEHHble peakuum Ha cynbdar-,
Kap6oHaT- M XJ1I0pUA-aHWOHbI, Ha KaTWOH aMMOHWSA; pelwaTb 3KCNepMMeHTaNbHble
3agaumn no temam "MeTannibl™ 1 ""Hemetannbl') B COOTBETCTBUM C NpaBuiaMn TeXHUKU
6esonacHocTM npu obpaweHun C BewecTBaMu UK sabopaTopHbIM 060pyAOBaHMUEM;
NpeacTaBNATb pe3ynbTaTbl XMMWYECKOro 3KCNepumMeHTa B (hOpMe 3anucu ypaBHEHWIA
COOTBETCTBYHO L UX peakynii 1 opMynmpoBaTb BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB



OK 07
CopeiicTBOBaTb
COXPaHEeHUIo
OKpYyXXatoLe
cpegbl,
pecypcocbepex
EHUI0,
NPUMEHATb
3HaHuUA 06
N3MEHEHUN
KAmMmara,
NPUHLMAbI
6epexnmeBoro
Nnpon3BoACTBa
3 eKTUBHO
feincTBoBaThb B
ypes3BblYaHbIX
cuTyaumnax

Ha OLIN6KWU;

- pasBMBaTb CNOCOGHOCTb MOHMMATb MUP C
no3nMunm Jpyroro 4YesnoBeKa;

B 061acTy 3K0OI0rM4ecKoro BOCNUTaHUA:

- COOPMUPOBAHHOCTb 3KO/IOTMYECKOWN Ky/bTypbl,
MOHUMaHue BAUSHUSA COLMNAbHO-3KOHOMUYECKUNX
npoueccoB Ha  COCTOAHWE  MNPUPOAHON 1
coumnanbHOl cpeabl, 0CO3HaHWe T[106abHOIO
XapaKTepa 3K0/1I0rnyeckmx npobnem;

- MNaHUpOBaHWE W OCYLW,eCTBNEHUe AelCTBUI B
OKpY>KallLein cpefe Ha OCHOBE 3HaHUA LUenen
YCTOAUMBOI0 Pa3BUTUS Ye/I0BEYECTBA,;

aKTUBHOE HenpuATue [eNCTBUA, MPUHOCALLNX
Bpef OKpyXatolleli cpeae;
- YMeHWe MpOrHo3MpoBaTb HebNaronpusaTHble

3KOMOrMYEeCKNe MoCefCTBUS NPesnpUHUMAaEMbIX
fenicTBuiA, NpegoTBpawaTtb Ux;

pacliupeHue onbiTa
3KOJIOFNYECKOM HanpaB/eHHOCTN;
- OBNafieHne HaBblKaMun Y4ebHO-
nccnesoBaTesibCKOM, MPOEKTHOM M coumanbHOM
essTeNbHOCTY;

0eATe/IbHOCTU

- c(hopMKMpOBaThL MPEACTABEHUA: 0 XMMUYECKOW COCTaB/SIOLLE €CTECTBEHHOHAYYHOW
KapTUHbI MWpa, POSIN XUMUM B MO3HAHWUWU SABMEHWIA NpUpPoAbl, B (OPMUPOBaAHUK
MbILL/IEHUS U KY/JIbTYPbl JIMYHOCTU, €6 (PYHKLMOHA/IbHOW FpamMoTHOCTU, HEOBXOLUMOIA
ONS pelweHus MpaKTUYeCKMX 3ajay M 3KOMOrMYeCcKM O060CHOBAHHOIO OTHOLIEHUS K
CBOEMY 3[J0POBbI0 M MPUPOLHOU Cpefe;

- yMeTb co6/it0aTbh npaBu/ia 3KOMOMMYECKU Lenecoo6pasHoro noBefeHUs B GbITy U
TPYAOBOUM [esiTeNIbHOCTWM B LENsX COXPaHEHWs CBOEro 340pOBbs M OKpYyXatoLiel

NPUPOAHON/ CpeAbl; Y4YUTbIBAaTb OMACHOCTb BO3AEWCTBUA Ha >KMUBbIE OPraHU3MBbl
onpefeNieHHbIX BELLECTB, MOHMMAs CMbIC/ MoKasaTensa npeaefibHOW AONYCTUMOW
KOHLLEHTpaLuum



Kopg n

HanMeHOBaHNe
hopMUpyeMbIX
KOMMETEHLL WA

MK

MK

MK

MK
MK

MK

MK

MK

MK

MK

MK

MK

MK

MK

MK

MK
MK

1.1.

1.2.

1.3.

1.4.
1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.
1.17.

MnaHupyeMble pe3ysibTaTbl 0CBOEHUS AUCLMMNNNHbI

OcyuwecTBNATb BXOAHOW KOHTPO/b (DYHKLMOHANbHbIX Y3/10B,
feTanen u matepuasoB B COOTBETCTBMU C pa3paboTaHHbIM
TEXHO/IOTMYECKMM MPOLLECCOM.

A PeKTNBHO NCNOMb30BaTb OCHOBHOE M BCNOMOraTe/lbHOe
obopyaoBaHMe N maTepuarbl.

OcyuwecTBNATbL NPOBeAEHME CTAHAAPTHbBIX U CEPTUPUKALNOHHBIX
NCNbITAHUNA.

OcyuwecTBNATbL METPONOrNYECKYHO NPOBEPKY U3AENUN.
MpoBOANTL aHanM3 NPUYNH Gpaka NPoOAYKUMUN 1 pa3paboTKy
MEPONPUATUIA NO UX YCTPaAHEHNIO.

OcyuwecTBNATbL TEXHUYECKYO IKCMNNyaTaumo 60pTOBbIX CUCTEM
3NEKTPOCHAOXEHNS N 3NEKTPUPULNPOBAHHOIO 060pYA0BaHKS.
OcyLwecTBNATbL TEXHUYECKYO 3KCNayaTaumMio MHHopMayMOHHO-
N3MepPUTENbHbIX NPUOOPOB, CUCTEM U KOMMEKCOB.
OcyuwecTBNATbL TEXHUYECKYO 3KCNyaTauuo 60pTOBbIX
BbIYNCINTENbHBIX YCTPONCTB N CUCTEM.

OcyuwecTBNATb TEXHMYECKYO 3KCNNyaTauuto 60pTOBLIX CUCTEM
0TOOPaXeHNs H(opmaLmn.

OcyuwecTBNATb TEXHMYECKYO 3KCNyaTauuio 60pTOBbIX CPeACTB
perncrpaumm NoNeTHbIX AaHHbIX.

OcyLecTBNATb TEXHMYECKYHO 3KCNyaTaumio 60pTOBbIX
PafnN03NeKTPOHHbBIX CUCTEM.

OcyuwecTBNATb HaNagKy, HaCTPONKY, PEryNMPOBKY M OMbITHYO
NPOBEPKY 060pyA0BaHNS N CUCTEM B 1abOpaTOPHbIX YCNOBUSX U
Ha 00beKTax.

MpoBoANTbL NOAK/OYEHME MPUOOPOB, PErUCTPaLntO
HEeo6X0ANUMbIX XapaKTePUCTUK 1 NapaMeTpoB U 06paboTKy
MONMyYeHHbIX Pe3y/bTaToB.

OcyuwecTBNATL BefleHMe 3KCNyaTauMOHHO-TEXHNYECKOW
[NOKYMEHTaLNN.

O6ecneymBatb cob6M0OAEHNE TEXHUKN 6E30MAaCHOCTM Ha
NPON3BOACTBEHHOM Y4acTKe.

OcyuwecTBNATbL KOHTPO/Ib Ka4ecTBa BbIMOMHAEMbIX paboT.
OpureHTMpOBaTLCA B YCNOBUAX YacTOM CMEHbl TEXHONOMNI B
npogeccMoHaNbHOM AesTENbHOCTMN.
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2. CTpyKTypa 1 cofeprkaHne obLieobpasoBaTe/ibHOM AUCUUNINHbI
2.1. O6bem gucumnnInHbI U BUAbl y4eO6HOW paboThl

Bug yyebHoin paboTsl 06bbem B 4acax
O6bem o6Gpa3oBaTeNlbHOW nNporpammbl AUCLUNAWHSI 86
B T.Y.

OcHOBHOe copgepxaHue 64
BT. 4Y.:

TeopeTnyeckoe oby4dyeHue 30
npakTuyeckme 3aHATUA 34
MpojeccnoHanbHO-OPMEHTUPOBAHHOE CcoOfepxaHue 5
(copgepxaHue npuknagHoro moayns)

BT. 4Y.:

TeopeTnyeckoe ob6yyeHue 2
npakTnyeckne 3aHATUA 4
CamocTtoATenbHaa paboTa 14
MpomexyToyHasa aTTecTauus 5

(avhhepeHUMpPOBAHHLIA 3a4yeT)

11



2.2. TemaTW4ecKuUii NnaH 1 cofepXXaHne ANCUUNNHbI

HanmeHoBaHuMe Cogfep>xaHue y4ye6Horo matepuana (0OCHOBHOe U NpoecCOHaIbHO-OpPUEHTUPOBAHHOE), NabopaTopHble 1 O0beM  dopmuUpyemble
pasnenos v Tem NpaKTUYeCKMe 3aHATUA, NPUKNAAHON MOAYNb YacoB  KOMMETEeHUMNn
1 2 3 4

OCHOBHOE cofiep)KaHue 64

Pa3sgen 1. OCHOBbI CTPOEHUSA BeLlecTBa 6

Tema 1.1. OcHoOBHOEe cofep>kaHue 4 OKO01
CTpoeHue aToMOB TeopeTnyeckoe obyyeHue 2

XUMUNYECKUX

3NeMEHTOB 1 CoBpeMeHHas MofeNlb CTPOeHUsA aToMa. CUMBOMNYECKITA S3bIK XUMUK. XUMUYECKUIA 3N1EMEHT. DNeKTPOHHas

npuposa KoHurypauusa atoma. Knaccumkaumsa XMmMmu4yecKmUx 3/1eMeHTOB (S-, p-, d-3/1eMeHTbI). BasleHTHbIE 3/1EKTPOHbI. 5

XUMUYECKOI CBS3U BaneHTHOCTb. aﬂeKTpOHHaFI npunpoga XMMnN4eCKonm CBA3N. GHEKTpOOTpI/ILI,aTeI'IbHOCTb. Bunabl XMMunyeckom cBsasmn
(KOBaJ'IEHTHaFl, MOHHaA, METaJJIn4yecKas, BO,U,OpO,U,HaFI) M cnocobbl ee o6pa303aH|/|s=|

MpakKTnyeckne 3aHATUSA 2

PelueHne 3afaHni Ha MCMONb30BaHNE XMMMUYECKON CMMBO/IMKU N Ha3BaHWi COeLMHEHN MO0 HOMEHKNAType
MEeX/AYHapOo4HOr0 Coto3a TEOPETMUECKON 1 MPUKNAAHOK XUMUK 1 TPUBMA/IbHBLIX Ha3BaHWUIA A5 cCOCTaBNEHUS
XUMUYECKUX (HOPMY/T ABYXaTOMHbIX COefJMHEHWNTH (OKCUAOB, CYNb(MA0B, TMAPULOB U T.M.) N APYTnX
HeopraHMYecKnX coeuHeHN’ O0TAENbHbIX K/1acCcoB.

2
MpakTunyecKne 3afaHusl Ha yCTaHOB/IEHME CBSA3WN MeXAY CTPOEHMEM aTOMOB XMMUYECKMX 3MIEMEHTOB U
NepuoaNYeCKNM N3MEHEHNEM CBOWCTB XMMMUUYECKMX 31EMEHTOB U UX COEAVHEHUI B COOTBETCTBMM C MOOXEHUEM
MeprogM4ecKoii cucTembl.
Tema 1.2. OcHOBHoOEe cofiepxaHue 2 OKO1
Mepuroanyecknin MpaKTn4yecKme 3aHATUA 2 OK 02

12



3aKOH K1 Tabnuua
0.V, MeHpeneeBa

Mepmoanyeckast cuctema xmMmmyeckmnx anemeHToB .M. MeHgeneeBa. dusmyeckuii cmbicn MNepnognyeckoro
3akoHa .M. MeHpaeneeBa. 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMUYECKMX 3/IEMEHTOB, 06pasyeMbIX MU
MPOCTbIX U C/TIOKHbIX BELLECTB B COOTBETCTBUM C MOSIOXKEHMEM XMMUYECKOI0 3fieMeHTa B Nepuognyeckori
cucteme. MmnpoBo33peHUYECKoe 1 Hay4Hoe 3HadeHue MNepuognyeckoro sakoHa .. MeHgeneesa. NporHossl ..
MeHgeneeBa. OTKPbITUE HOBbIX XUMWUYECKNX 3/IEMEHTOB.

PelLeHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHNI Ha XapaKTepr3aunu XMMUYECKNX 3/1EMEHTOB
«MeTanmyeckme / HeMeTalIMYECKME CBOMCTBA, 3/IEKTPOOTPULLATENIbHOCTb XMMUYECKMX 3/1IEMEHTOB B
COOTBETCTBUMU C UX 3/IEKTPOHHBIM CTPOEHMEM M MOMOXXEHNEM B MEPUOANYECKON CUCTEME XUMUYECKNX 3/IEMEHTOB
O.W. MeHpeneeBa»

CamocTosTenbHasi paboTta obyyaroLmxcs.

1 JKu3Hb 1 gesatenbHocTb A.1.MeHaeneesa - No4roToBKa coobuleHns
2.  MeTannunyeckue geHbrn B UCTopum Poccum - noaroToBKa coobLLeHuns
3. VcTopusi cemun BeNMKUX KamHen a/iMasHoro gpoHaa Poccum - nogrotoBka coo6LeHms

Pasgen 2. XuMmnyeckue peakuumm

Tema 2.1. Tunbl
XUMUNYECKMX
peakuuii

OcHoOBHOEe cofep>kaHue

TeopeTunyeckoe obyyeHue

KﬂaCCVI(pVIKaLI,I/IFI N TUMbl XUMNYECKUX peaKLl,VIVI C ydaCcTnem HeopraHmM4yeCKunx BeLLECTB. CocTtaBneHue ypaBHeHMVI
peaKLl,VIVI CoeaAnHEHNA, Pa3/IoXKEHNA, 3aMeLLEHNA, o6MmeHa, B T.M. peaKLl,VIVI ropeHnA, OKUC/IEHNA-BOCCTaHOB/IEHUA.

ypaBHEHVIFl OKUC/IEHUA-BOCCTaHOB/IEHUSA. CTeneHb OKucneHnsa. OKUCINTEb 1 BOCCTaHOBUTEeNb. CocTaB/ieHne U
ypaBHNBaHNE OKNC/TNTEJIbHO-BOCCTAHOBUTE/TIbHbIX peaKLI,VIVI METOA0M 3/1IEKTPOHHOTIO0 6anaHca. OKNCNUTENbHO-
BOCCTaHOBUTEJIbHbIE peaKUunn B nNpurpoae, nponsBoaCcTBEHHbIX NMpoueccax U XXMN3HEeAEeATE/IbHOCTU OpraH1U3mMoB

MNMpakKTnyeckme 3aHATUA

KonnyecTBeHHble OTHOLLEHUA B XUMUK. OCHOBHbIE KOJINYECTBEHHbIE 3aKOHbI B XUMUN U pacyeTbl Nno
YpPaBHEHNAM XUMNYECKUNX peaKLl,VIVI. Monb Kak eiMHULIA KOSIMYECTBA BeLLieCTBa. MOI'IFIpHaFl Macca. 3aKOoHbI
COXpaHeHNA MacCbl N 3HEPTUN. 3aKoH ABora,u,po. MOI'IFIprII7I 06beM rasoB. OTHOCUTENbHAA MIOTHOCTb rasos.

10

4

OKO01
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Tema 2.2.
DNeKTpoNUTUYecKas
auccoumnaumsa um
WNOHHbIN 06MeH

Pasgen 3.

Tema 3.1.
Knaccupukauus,
HOMEHK/IaTypa u

PacueTbl M0 ypaBHEHVAM XUMUYECKUX PEAKLMIA C UCMO/b30BAHMEM MacChl, 06beMa (HOpMasibHbIe YC10BUSY)
rasoB, KO/IMUECTBA BELLECTBA

OCHOBHOEe cofiep>xaHune

TeopeTnyeckoe oby4deHume

Teopus 3NeKTPONUTUYECKON guccoumaumn. VIoHbl. NeKTPONNTbI, HEANEKTPONTLI. Peakumm MOHHOro o6meHa.
CocTaBneHune peakLuii MIOHHOrO 06MeHa NyTem COCTaB/IEHUS UX MOJSIHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHWIA.

KncnoTHO-0CHOBHbIE peakuun. 3a4aHns Ha COCTaB/IeHNE MOHHbIX Peakuuii
MpakTnyeckKne 3aHATUA
MpakTnyeckas paboTa “Tunbl XMMUYECKNX peakLmii”.

MccnegosaHve TMNOB (I'IO COCTaBy U KO/INMYECTBY UCXOAHbLIX U o6pa3y+ou.|,l/|xcn BELLI,ECTB) M NpU3HaKoB
XNMNYECKNX peaKLl,VIﬁ. npOBe,U,EHVIe peaKu,vM WOHHOro o6meHa, onpepeneHne cpenabl BOAHbIX PacTBOPOB.
3afaHnA Ha cocTaB/ieHNe NOHHbIX peaKu,vn7|

MpakTuyeckasn pabota “CTpoeHUe BeLlecTBa N XUMUYECKUe peakummn’

CamocTtosaTenbHas paboTa obyvarowmxcs.

1. TlMpakTnyeckoe NpuMeHeHWe 3N1EKTPO/IN3a - NOAT0TOBKA peepaTta

2. Mpobnema NnpecHoOW BoAbI- FnobanbHas npobaema yenoBeyecTBa - NOAFOTOBKA COO6LLEHMNA
CTpoeHUe 1 CBONCTBA HEOPraHUYeCKUX BELLECTB

OCHOBHOE cogep>kaHue

TeopeTnyeckoe 0by4eHne

16

4

2

OKO01

OK 04

OKO01

OK 02
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CTpOeHue
HeopraHn4ecKmx
BeLLEeCTB

Tema 3.2. dunsmko-
XUMUYECKIME
cBolicTBa
HeopraHM4ecKnx
BELLUECTB

I'Ipe,u,meT HeOpFaHMHeCKOVI XNMUN. KﬂaCCI/ICbI/IKaLI.VIFI HEOpPraHM4YeCKnx BeLLECTB. npOCTbIe N C/T0OXKHbIE BELLECTBA.
OCHOBHbIe K/acChbl C/TI0XKHbIX BELLECTB (OKCM,qu, r’mapoKcnabl, KNCMIOThbI, COI'II/I). BsanmocBssb HEOPraHN4YeCKnx
BELLLECTB. AFpeFaTHbIe COCTOAHMA BELLECTBA. KpI/ICTaJ'U'II/I‘-IECKI/Ie n aMOpCbeIe BeulecTBa. Twrbl KPUCTaA/IJTNHECKUNX
peweToK (aTOMHaFl, MONEKYNAPHadA, MOHHadA, METa}'I}'IVI‘-IeCKaFI). 3aBMCUMOCTb (*)VI3VI‘-I€CKI/IX CBOIICTB BellecTtBa OT
Tnna KpI/ICTaI'II'II/I‘-IeCKOI\/’I pPeLweTKNn. 3aBNCUMOCTb XMMNYECKOI aKTUBHOCTHU BELLECTB OT BMaa XUMWNYECKOW CBS3N U
ThMa KpVICTBJ'I}'IVI‘-IECKOVI PeweTKN. an—IVIHbI MHOF006Da3I/IF| BELLECTB

MpakTuyeckne 3aHATUA

HoMeHKNaTypa HeopraHMYeCKNX BELLECTB: Ha3BaHWE BELLECTBA UCXOAS U3 UX XUMUYECKON (DOopMy bl 1in
COCTaB/IeHNE XUMUYECKOV (DOPMY/bl MCXOAS U3 HA3BAHWUS BELLECTBA MO MexayHapoaHoi (MKOMAK) nnm
TPUBMA/ILHOW HOMEHKATYPE.

PeLLeHre NPaKTUYECKMX 3aaHUiA MO KiaccuuKaL My, HOMEHKIATYPE Y XUMUYECKUM (hopMyiam
HeopraHMYecKMX BELLECTB Pa3/IMYHbIX KMaccoB (YrapHblii ras, yr/ieKuc/blii ras, aMmumak, ralleHas U3BecTb,
HeravllueHasi U3BeCTb, MUTbEBAsi COAA M APYTMX): Ha3bIBaTb U COCTAB/ISITL (HOPMY/Ibl XMMUUYECKUX BELLECTB,
onpegensTe NPUHAANIEXHOCTb K Kaccy.

MCTOUHUKN XMnYyecKoli nHgopmauun (CpeAcTB MaccoBoi nHpopMaumm, ceTb VIHTepHeT n gpyrue). MNMonck
WMHopMaLMX N0 Ha3BaHWAM, UAEHTUUKATOPaM, CTPYKTYPHbIM hopmy/iam

OCHOBHOEe cofep>kaHue
TeopeTuyeckoe 06y4eHune

MeTannbl. O6Lme Qr3MUECKME U XUMUYECKIME CBOCTBA MeTaioB. Cnocobbl NoyyeHusl. 3HaYeHWe METAUIIOB U
HEMETaJI/I0B B MPUPOLE U XU3HEAEATE/IbHOCTY Ye/I0BEKA U OPraHn3MoB. Koppo3usi MeTauI/I0B: BUZbI KOPPO3nU,
cnoco6bl 3aLWThbl META/II0B OT KOPPO3UK

HemeTannbl. O6wWme rsnyeckne n XMMUYECKUe CBOMCTBA HEMETa/INOB. TUMMYHbIE CBOCTBa HeMeTasoB 1V -
VII rpynn. Knaccngukauus n HoMeHKaTypa CoefuHeHni A HemeTan0B. KpyroBopoTbl 6MOreHHbIX 3/1EMEHTOB B
npupoge

10

MNK1.1.-1.17

OKO01

OK 02

MK 1.1.-1.17

15



Tema 3.3.
MaeHTudunkaumsa
HeopraHN4yecKmnx
BELLECTB

XUMUUECKUNe CBOCTBA OCHOBHbIX K/TaCCOB HEOPraHWYeCKNX BeLLecTB (OKCUAO0B, FMAPOKCUAOB, KWUC/OT, Coneli n

ap.). 3aKOHOMEPHOCTU B M3MEHEHUW CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHbLIX COeUHEHWNI, BbICLUMX OKCUOB U
rMAPOKCUIOB

MpakTuyeckne 3aHATUA

CocTaB/leHVEe YPABHEHUI XUMUYECKUX PEAKLMIA C y4aCcTMEM MPOCTbIX U CI0XKHbBIX HEOPraHWYeCKUX BELLECTB!
METa/I/I0B 1 HEMETAI/IOB; OKCUAOB MET/110B, HEMETA/I/IOB U aM(DOTEPHbIX 3/IEMEHTOB; HEOPFaHUYECKMX KUC/OT,
OCHOBaHWIi 1 aM(OTEPHbIX NMAPOKCUA0B; HEOPraHWUECKNX COMEl, XapaKTepU3yHLLMX NX CBOMCTBA.

PelieHne NPaKTUKO-OPNEHTUPOBAHHbLIX TEOPETUYHECKUNX 3a,an|/||7| Ha CBOICTBa, COCTaB, nos1iy4eHne " 6esonacHoe
NCMO/1Ib30BaHNE BaXKHEMLLINX HEOpPraHNM4YeCKMX BELLECTB B 6bITy n HpaKTMLIeCKOVI [NEATENNIbHOCTU YEJIOBEKA

OCHOBHOe cofiep>XaHue
MNpakKTnyeckune 3aHATUA
MpakTnyeckas paboTta «NaeHTUPUKaLMA HeOPraHNYeCKNX BELLIECTB».

PewieHne IKCNEPUMeEHTa/IbHbIX 3agay M0 XMMNYECKUM CBOWCTBaM MeTa/I/I0B 1 HEMETAJ1/10B, MO pacno3sHaBaHUO U
noay4yeHuto COE,EWIHGHVIVI MeTa/1/10B 1 HEMETaJU1/10B.

MAGHTM(*)VIKHLI,I/IH HeopraHN4ecKunx BELLECTB C UCMO/Ib3OBAHUEM UX (*)VI3VIKO-XI/IMI/I‘-I€CKI/IX CBOJACTB, XapaKTEPHbIX

Ka4yeCTBEHHbIX peaKqu7|. KayecTBeHHbIe peakunn Ha Cy}'lb(paT-, Kap6OHaT- n Xnopng-aHMoHbl, Ha KaTnoH
aMMOHUA

MpakTnyeckas paboTa “ CBOMCTBA HEOPraHWYeCKUX BELLECTB
CamocToaTesibHaa paboTa obyvaroLmxces.

1. Koppo3usi MeTasINIoB: XMMUYECKas! U 3NIEKTPOXMMUYecKast. Cnocobbl 3alUTbl META/IIOB OT KOPPO3UU,-
noAroToBKa pecepaTa

2. Mpoun3BoACTBO YyryHa U cTaiv,- NoAroToBKa pegepara
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Pa3pnen 4.

Tema 4.1.
Knaccumkaums,
CTPOEHUE U
HOMeHK/aTypa
OpraHM4yecKmnx
BELLIECTB

Tema 4.2. CBoiicTBa
opraHn4yecKux

3. KpbinaTblii meTann, - MOAroTOBKa COOOLLLEHMS
CTpoeHMe 1 cBOCTBA OpraHMYeCKUX BeLLLECTB
OCHOBHOe cogep>kaHune

TeopeTnyeckoe 0byueHune

MosiBneHne u passuTune OprﬁHI/I‘-IQCKOI7I XNUMUNN KaK HayKW. I'Ipe,u,meT OpFaHM‘JECKOVI XUMun. MecTo 1 3HadeHune
OpFaHquCKOVI XUMUN B CUCTEME €CTECTBEHHbLIX HayK.

Xummnyeckoe CTpOeHME KaK NopAAoK coeguHEHNA aTOMOB B MOJ1EKY/1e COrslaCHO X BaJIEHTHOCTMW. OCHOBHbIe
MONNOXKEHNA TEOPUN XNMNYECKOTO CTPOEHNA OPraHNYeCKnX COG,CI,VIHEHI/IVI A.M. EyTnepOBa. anepo,quu‘/’l CKeJeT

OpraHnyecKoli MoJieKy/bl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMWUUYECKOIr0 CTPOEHNS MOJIEKY/. 3omepusi v
N30MepbI.

MoHATME 0 (hyHKUMOHANLHO rpynne. Pagukan. MpuHLMUNbI KNaccuprKaumm opraHnyecKux COeANHEHWA.
MexayHapo4Hasi HOMEHKIATypa U NPUHLUMIMbI HOMEHK/ATYPbl OPFraHUYeCKUX CoeaUHEHNIA. MoHATME 06
a30TCOAEPXKaLLMX COEANHEHUSIX, BMONTONMYECKM aKTVBHbIX BelLecTBax (yrieBogax, Xupax, 6enkax v ap.),
BbICOKOMOJIEKY/ISIPHBIX COAMHEHNAX (MOHOMEP, MOIMMEP, CTPYKTYPHOE 3BEHO)

NMpaKTuyeckue 3aHATUA

HoMeHKaTypa opraHMyecKmnx CoeUHEHNI OTAEMbHBIX KNAacCoB (HAaCbILLEHHbIE, HEHACBILLEHHbIE 1
apomaTuyecKue yrneBogopoabl, CnupThl, DEHOMbI, afbAernibl, KETOHbI, KapBoHOBbLIE KUC/OTbI U Ap.)
CocTaB/ieHMEe MOJIHbIX U COKPALLEHHBIX CTPYKTYPHbIX (JOPMYJT OPraHMyeCcKUX BELLECTB OTAE/IbHBIX K/1aCCOB,
NCMOSb3Ys X HA3BaHWA MO CUCTEMATMUYECKOW Y TPUBUASIbHO HOMEHKATYpPe (3TU/EH, aUeTUNEH, TIMLEPUH,

theHon, hopmanbherng, yKcycHass KUcoTa, FnuunH). PacyeTbl npocTeiilein hopmy bl OpraHMYecKoi MosEKy/bl,
ncxoasa M3 3/IEeMeHTHOro coctasa (B %0)

OCHOBHOe cofepxxaHune

TeopeTnyeckoe 06y4veHue

24

12

OKO01

MK 1.1.-1.17

OKO01

OK 02
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coeVNHeHN

DUMKO-XUMNYECKNE CBONCTBA OpraHnM4yecKux COE,EI,VIHEHI/II\/JI OTAENbHBIX K/1acCoB (OCO6€HHOCTI/I KﬂaCCVI(*)VIKaLI,I/II/I

N HOMEHKaTypbl BHYTPY K/acca; roMofIornyeckuii psag v obuias dopmyna; nsomepust; manyeckme CBONCTBa;
XUMMYECKUNE CBOMCTBA; CMocobbl NOMy4YeHUs):

- npegenbHbIe YreBogopoabl (aUkaHbl U LMKI0aIKaHbl). TOpeHne MeTaHa Kak OfMH M3 OCHOBHbIX NCTOYHNKOB
Tensia B MPOMbILLIEHHOCTM 1 6bITy. CBOCTBA NPUPOAHLIX YTIEBOAOPOA0B, HAX0XAEHNE B MPUPOLE U
NPUYMeHeHVe a/IKaHOB;

- HenpegenbHble (a/IKeHbl, aNIKVHbI U afIKafUeHbl) U apoMaTUYECKUE YTeBOLOPOAbI. TOpeHMe aleTuieHa Kak
WCTOUYHMK BbICOKOTEMMNEPATYPHOIO M1aMeHU A/1si CBAPKU 1 PE3KU MEeTasI0B

- KWCMOPOACOAePXKaLLUE COBUHEHNS (CNMPTBI 1 (heHOMbI, KAP6OHOBLIE KUC/OTLI U 3Upbl, aNbAeruibl U KETOHbI,
XWpbl, yrneBogbl). MpakTUUecKoe NPUMEHEHWNE STUEHTINKONS, FIMLEPVHA, (heHona. MpumeHeHne

thopManbgernga, auetaabaernga, YKCycHoli K1caoTbl. Mblna Kak conu BbICLUMX Kapb60HOBbIX KMCNO0T. MotoLne
CBOICTBA Mblna

- asoTcogepykalline coeUHEHUST (AaMUHBI M aMUHOKMUCOThI, 6e/KK1). BbICOKOMOMEKYISIPHLIE COEAUHEHNUS
(CUHTETMYECKME 1 BUOIOTMYECKU-AKTUBHbIE). MOHOMEp, NOMMMEp, CTPYKTYPHOe 3BeHO. Monmmepusauus
3TWU/IEHa KaK OCHOBHOE Harpas/ieHUe ero UCMosib30BaHUsl.

"eHeTMyecKas CBA3b MeXAy KnacCaMum opraHnM4YeckKmnx COE,CI,I/IHQHI/IVI

MNpaKTuyeckune 3aHATUA

CBoiicTBa OpraHMYecKNX COEANHEHWUI OTAENbHBIX K/IACCOB (TPMBUAIbHAS U MEXAYHAPOHAsi HOMEHKATYpa,
XVIMUYECKUE CBOICTBA, CNOCOGbI MOSyUeHWs): npegesbHble (a/IKaHbl M LMKI0a/IKaHbl), HenpegebHble (a/TKEHbI,
a/IKVHbI 1 a/IKafiueHbl) 1 apOMaTUYECKUE YTIEBOAOPOAbI, CMPTbI U (PEHOsbI, KAPGOHOBBLIE KUCMOTbI 1 3Mpbl,
anbiernibl Y KETOHbI, aMUHbI M aMUHOKMNC/IOTbI, BbICOKOMO/IEKYISIPHbIE COEAMHEHNS. 3afaHunsi Ha COCTaB/IEHNE
ypaBHEHUI XMMUYECKNX peakLumii ¢ y4acTUeM OpPraHUYeCKUX BELLECTB Ha OCHOBAHUU UX COCTaBa M CTPOEHUS

CocTaB/ieHVEe CXeM peaKkuuid (B TOM YMC/Ee MO NPe/I0KEHHbIM LeNoYKaM NpeBpaLLeHuii), XapaKTepu3syoLmx
XVIMWYECKME CBONCTBA OPraHNUYeCKUX COEAUHEHWIA OTAEMbHBIX K/IAcCoB, CMOCOGbI MX MOYYEHUs U Ha3BaHWe
OPraHNYecKnX COeAUHEHWNIA MO TPUBUASIBHOI U MeXAYHapOAHOW CMCTEMATUYECKO HOMEHKATYpe.

PeweHne NPaKTUKO-0PNEHTUPOBAHHbIX TEOPETUYHECKNX 3a,an|/||7| Ha cBolicTBa OpraHM4yeckKux coeamn HeHWiA

OK 04

MK 1.1.-1.17
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0TAe/IbHbIX KnaccoB

MpakTuyeckasa paboTa “NpeBpaLLeHna opraHNYecKUX BeLLECTB MPU HarpeBaHnn'".

MonyyeHre 3TUIEHA U N3YYEHWE ero CBOMCTB. MogeMpoBaHue MOIEKY/T M XMMUYECKUX MPeBpaLLEeHnii Ha 2
npvMepe 3TaHa, 3TUIEHA, aueTUIeHa 1 ap.

Tewma 4.3. OcCHOBHOEe cofepxkaHue 8 OKO01
NaeHTudmkaums TeopeTuyeckoe obyyeHue 4 OK 02
OpraHn4ecKumx
BELLECTB, nX BroopraHnyeckue coeuHeHns. MprMeHeHWe 1 61MoNorMyecKas posb yrnesogoB. OKMUC/IEHWe YT 1eBOA0B- OK 04
SHAUEHME W MCTOYHUK 3HEPTUM XUBbIX OpraHn3moB. O61acT NPUMEHEHWUS aMUHOKKCOT. MNpeBpalleHnst 6e/1KOB MWLM B ’ AK 11117
NpUMeHeHNe B opraHusme. Brionormyeckue gyHKUMM 6eNKoB. Brionormyeckne yHKL MU XXUPOB. Ponb opraHnyYecko xmumum B o
6LITOBOI 1 peLleHmn NpobaemM NuULLEBOA 6e30NacHOCTH
P OVISBOACTBEHHON Ponb opraHn4yeckon Xmmuun B peLleHnn nNpobsiem aHepreTUHeCKo 6e30NacHOCTH, B PasBUTUN MEAULIMHBI,
ACATEIIEHOCTU CO34aHUUN HOBbIX MaTepManoB, HOBbIX NCTOUHUKOB 3HEPTUU (albTepHATUBHbIE NCTOUHMKU 3HEprun). OnacHoCTb
Henoseka BO3ENCTBUS Ha XVBble OPraHN3Mbl OPraHUYeCKUX BELLECTB 0T/Ae/IbHbIX KaccoB (Yr1eBofopoabl, CVPThI, 2

theHo/IbI, X/I0POPraHNYecKme NPon3BOAHbIe, anlbAeruabl U 4p.), CMbIC/A NokasaTens npefesibHO A0NYyCTUMOLA

KOHLeHTpauumm

lMpaKTuyeckne 3aHATUA 4

MpakTudeckas pabota: “UaeHTUPUKaLNSA OpraHN4eCcKUX COeMHEHNIA OTAeNbHbIX K1accoB”

VaeHTUdMKaLma opraHnYecKUX COeAMHEHNI OTAE/bHBIX KTAacCoB (Ha NpMMepe asibAervioB, KpaxMana,

YKCYCHOI KUCMOTbI, 6e/IKOB U T.M.) C UCMO/Ib30BAHNEM UX (PU3NKO-XMMUUYECKNX CBOCTB M XapaKTepPHbIX 2
KauyeCTBEHHbIX peakuuii. JeHaTypauus 6enka npy HarpeBaHun. LiBeTHble peakuun 6e/ikoB. Bo3HMKHOBEHME
aHaNIMTUYECKOr0 CUTHA/A C TOUYKM 3PEHUST XMMUYECKMX MPOLLECCOB NMPU NMPOTEKAHWUUN KaYeCTBEHHOW peakuuu,
MO3BONSIOLLEN NAEHTUHULMPOBATb NPELI0XKEHHbIE OPraHUYECKUE BELLECTBA

MpakTnyeckas paboTa “CTpyKTypa 1 CBOMCTBA OPraHMYecKnx BeLecTB” 2

CamocTosiTeNlbHasi paboTa 06y4atoLLMXCS. 3



Pasgnen 5.

CkopocTb
XUMUYECKUX
peakuuia.

XumMmmnyeckoe
paBHOBecKe

Paspen 6.

1. TMpoueccbl NPOMbILLIEHHOM NepepaboTKu HethTU. OKTAHOBOE UNC/I0 BEH3VHOB M LIETAHOBOE YUC/O0
AV3e/bHOTO TOM/IBA - MOATOTOBKA COOBLLEHNSA

2. OTaHoN: Benuuaiillee 61aro UM CTPALLHOE 3/10 - MOAFOTOBKA pechepata

3. bBenkoBasi 0CHOBa UMMYHWTETA - MOAFOTOBKA pecthepaTa

KunHeTn4yeckme 1 TepmogmMHaMmnyeckme 3aKOHOMEPHOCTU NPOTEKAHUS XMMUYECKUX peaKLnii
OcHoOBHOE cogepxaHue

TeopeTuyeckoe 06yyeHme

CKOpOCTb peakuuu, ee 3aBUCMMOCTb OT Pas/IMUHbIX (JaKTOPOB: NMPUPOAbLI PearupyoLLMX BELLECTB, KOHLEHTpaLmm
pearupyoLLmx BeLLEeCTB, TeMMNepaTypbl U M/IOLWLAAMN PeaKLNOHHOM NOBEPXHOCTU. TennoBble aPheKTbI
XVIMUYECKMX peakumid. DK30- 1 IHAOTEPMUYECKME, PeaKLUM.

O6paTVMOCTb peakumii. XMMUYECKOe PaBHOBECUE 1 €F0 CMELLLEHME MO AeCTBUEM Pa3/IMUHBIX (JaKTOPOB
(KOHLieHTpaLysa peareHToB WM NPOLYKTOB peakuuu, AaB/ieHWe, TeMMepaTypa) 418 Co3AaHNs ONTUMaSIbHBbIX
YCNOBUIA NPOTEKAHWS XMMUYECKMX npoueccoB. MpuHumn e LWaTtenbe

MNMpaKTnyeckune 3aHATUA

PellieHMe NPaKTUKO-OPUEHTMPOBAHHbIX 3afaHuWii Ha aHaM3 (PaKTOpPOB, BAMSAIOLLMX Ha M3MEHEHME CKOPOCTU
XUMMYECKOI peakuun, B T.4. C NO3ULMIA IKOIOTUYECKN LesiecoobpasHoro noBeaeHns B 6bITy 1 TPYAOBOA
[eATeNlbHOCTY B LIENISIX COXPAHEHUSI CBOETO 340POBbS U OKPY>XKatoLLeil NPUpPOaHOIA cpegbl.

PeweHne NPaKTUKO-0PNEHTNPOBAHHbIX 3a,an|/||7| Ha NpuMeHeHne npuHuuna Jle-LLlaTenbe gna HaxoXKaeHUA
HanpaB/ieHUA CMeLlleHNA paBHOBECUA XUMUNYECKO peakunmn n aHanm3 (*)aKTODOB, BANAKLWMNX Ha CMeLLeHWne
XNUMNYECKOro paBHOBECUA

CamocTosiTeNlbHasi pa6oTa 06ydaroLmxcs.
1 depMeHTbI B XXMBbIX OpraHu3Max - NogrotoBka pedepara

PacTBopbl

OKO01

OK 02

MK 1.1.-1.17

OKO01

OK 02

MK 1.1.-1.17
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Tema 6.1. OCHOBHOe cofiep>kaHue
MoHATKe 0 TeopeTunyeckoe obyveHue

pacTBopax
PacTBopeHVe Kak (hM3MKo-Xxmmuyeckunii npouecc. PacTeopbl. Cnoco6bl NPUIOTOB/IEHUST PACTBOPOB.

PaCTBopI/IMOCTb. Maccosas ponsd pacTBOpPEHHOIo BeELLECTBa. CmbIcn nokasarens npenesibHoO ,EI.OI'IyCTVIMOVI
KOHUEHTPauun n ero ncnosib3oBaHMeE B OLIEHKE 3KO0/10rn4ecKoii 6e3onacHoCTM.

MpaBuna 3KOIOFUYECKU Lie/1eco06pasHOro NoBeAeHNS B GbITy U TPYAOBON AeATENBHOCTY B LIENSIX COXPaHeHUs
CBOEr0 3[0POBbs 1 OKPYXKaloLLeit NpuUpogHOl cpeipbl; ONMacHOCTb BO3AENCTBUS Ha XKMBble OpraHn3Mbl
onpefeneHHbIX BELLECTB.

PewieHne NPaKTUNKO-0PUEHTUPOBAHHbIX paCcHETHbIX 3a,anVIVI Ha pacTBoOpbl, NCMNOJ/1b3yEMbIE B ObITOBOW "
I'IpOI/IBBO,D,CTBEHHOVI LEATENBbHOCTN YesloBEKa

Tema 6.2. OCHOBHOE cofepxxaHune
MccnepoBaHne

CBOVCTB PacTBOPOB NMpakTuyecKue 3aHATUA

MpakTuyeckas pa6oTa «MpUroToBeHe PacTBOPOBY. .

MpUroToBneHVE PacTBOPOB 3afjaHHO (MaccoBOl, %) KOHLEHTPALMM (C MPaKTUKO-OPUEHTUPOBAHHbIMM
BOMpOCamu) 1 onpegenieHne cpefbl BOAHbLIX PacTBOPOB.

PeLueHne 3afia4y Ha nNpuroToe/ieHne pacTeBopoB

CamocToAATesIbHaa paboTa oby4aromxcs.

1 PacTBopbl BOKpYr Hac - NOAroToBKa peepaTa
MpoeccrnoHanbHO-0PMEHTUPOBAHHOE CoAepXKaHme (cogepXkaHne NpUKNagHoro mogyns)
Pasgen 7. Xnmns B 6bITY U NPOM3BOLCTBEHHON AESATE/IbHOCTU YeloBeKa

XvmMust B 6bITY U OCHOBHOEe cofepXaHue

OKo1

OK 02

OK 07

MK 1.1.-1.17

OKO01

OK 02

OK 04

NK 1.1.-1.17

OKO01

OK 02
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I'IpOVI3BO,CI|CTBeHHOI7I
LEATENIbHOCTU
yesioBeKa

TeopeTnyeckoe obyyeHune

HoBeliline JOCTUXKEHNS XUMUYECKO HAYKN N XMMUYECKOI TeXHoNornm. Ponb xvMMuy B obecneveHnn
3KOJIOTMYECKO, 3HEPTeTUYECKON U NULLEBO 6e30MacHOCTM, pasBUTUM MeguLmMHbl. NpaBuia noncka n aHannsa
XUMWUYECKOWN MH(OpMaLMM 13 Pa3/IMUHbIX UCTOYHMKOB (HayyHas M ydebHO-HayuHas nuTepatypa, cpeicTaa
MaccoBoOl MH(opmauun, ceTe VIHTepHET)

MNpaKTnyeckme 3aHATUA

Monck n aHanM3 KeiicoB 0 NMPUMEHEHNN XNMUNYECKNX BELLECTB U TeXHONornii ¢ y4yeTom 6y,u,yu.|,ei/’|
I'IpO(*)eCCVIOHaﬂbHOVI [0eATeNIbHOCTW MO TEMaM: BaXkHeliLLne CTpouTeNbHble MaTepunasibl, KOHCTPYKLWNOHHbIE
MaTepuasibl, Kpacku, CTEK/0, KepaMnKa, MaTepurasibl AnAa 31EKTPOHUKKN, HaHOMaTepuasibl, TEKCTU/IbHbIE BO/IOKHA,
NCTOYHUKKN 3HEPTNN, OpraHn4veCcKne n MMnHepasibHble y,qo6peHV|ﬂ, NeKapCTBEHHbIE BELLECTBA, 6bITOBast XUMUSI.

3awyTa: MpeacTaBneHne pe3ynbTaToB pPeLleHnst KelicoB B hopMe MUHW-A0KIaAa ¢ NpeseHTaumein
CamocTosATeNbHasA paboTa oby4varoLmxcs.

1 MoHATME 0 XUMUYECKOIA TEXHOMOMNN, BUOTEXHOIOTMM M HAHOTEXHOIOTUN, - NMOAr0TOBKA pediepaTa
MpomexyToyHas aTTecTaymsa no gucumnanHe (audhepeHLMPoBaHHbIA 3a4€eT)

Bcero

N

86

OK 04

OK 07

MK 1.1.-1.17
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3. Ycnosus peanusaumm paboyeir nporpammbl 06Ue06pa3oBaTE/IbHOWN
ANCUUNNHDI

3.1. Tpe6oBaHUSA KMUHUMANbHOMY MaTepuanbHO-TEXHUYECKOMY
obecnevyeHunto

Peanusauma nporpamMmmbl AUCLUUMNAMHBLI TpebyeT Hannumsa y4yebHOro KabuHeTa
«XUMNU»

O6opyaoBaHue y4ebHOro KabuHera:

NOo TR, WDN R

KnaccHas gocka.

Tabnuua MeHgeneesa.

Habopbl LLapoCTePXKHEBLIX MOJENEN MOJEKY/.

Mogenn KpUCTaIIMYeCKUX PeLLeTok.

Konnekumm NpocTbIX M CMOXHbIX BELWECTB WU/MNN KONMNeKLMM NOMMMEPOB.
Konnekymsa ropHbix nopoj 1 MuHepasnos.

Y4ebHble Mocobusa n MetToguyeckas nutepartypa.

TexHM4yeckune cpeacrtea 06y‘—IeH nA:

1

APM npenopgasatens

3.2. MHpopmayunoHHOoe obecneyeHne obyuyeHunsn

MepeyeHb  peKOMeHAyeMblX Yy4yebHbIX  WU3gaHWii, VIHTepHeT-pecypcos,
AOMONTHNUTENbHON NUTepaTypsbl

OCHOBHble UCTOYHUKN:

1. HukutnHa, H. . O6was n HeopraHunyeckas xumus. B 2 4. Yactb 1

TeopeTUYecKne OCHOBbl : Y4YeOHMK W NPaKTUKYM AN CPeaHero
npogeccuoHansHoro o6pasosaHust / H. I'. HukutuHa, B. . 'pebeHbKOBA.
— 2-e u3fd., nepepab. n gon. — Mocksa : M3gaTenscteo KOpant, 2023. —
211 c¢. — (MpodeccnoHanbHoe obpaszoBaHne). — ISBN 978-5-534-03676-3.
— TeKCT : aNneKTPOHHbIN // Obpa3oBaTensHas nnatgopma KOpanT [canT]. —
URL: https://urait.ru/bcode/514849 (pata obpateHuns: 29.08.2023).

Hukntuna, H. I, O6was n HeopraHnyeckas xmmus B 2 4. Yactb 2. Xumus
9N1EeMEHTOB : YYeOHUK W MpPakTUKyMm [ANS CpefHero npojeccrMoHanbHOro
obpasosaHus / H. I'. HUKnTKHa, B. N. 'pebeHbKoBa. — 2-e 13f4., nepepabd. u
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https://urait.ru/bcode/514849

pon. — MockBa : W3patensctBo Hpant, 2023. — 322 ¢ —
(MpodeccnoHanbHoe obpaszoBaHue). — ISBN 978-5-534-03677-0. — TekcT
. 3NeKTPOHHbIN // O6pa3oBatensbHas nnatgopma KOpant [cant]. — URL:
https://urait.ru/bcode/514850 (gata obpawieHus: 29.08.2023).

Cysopos, A. B. O6wasa n HeopraHuyeckas xmmua B 2 T. Tom 1 : y4yebHUK
ANs cpefiHero npodeccuoHansHoro obpasosaHus / A. B. Cysopos, A. b.
HukonbCcknii. — 6-e u3g., ucnp. n gon. — Mocksa : N3gatenscTeo KOpairT,
2023. — 343 c¢. — (MpodeccmoHanbHoe obpasoBaHue). — ISBN 978-5-534-
08659-1. — TeKCT : aneKTpoHHbIN // ObpasosaTensHas nnatgopma KOpanTt
[cainT]. — URL: https://urait.ru/bcode/513570 (gata obpauieHus:
29.08.2023) .

CyBopoB, A. B. O6was 1 HeopraHn4yeckass Xumua B 2 T. ToM 2 : y4ebHUK
AN cpefiHero npodeccmoHanbHoro obpasosaHua / A. B. Cysopos, A. b.
Hukonbckuin. — 6-e usg., ucnp. n gon. — Mocksa : N3gatenscTeo KOpanrT,
2023. — 378 ¢. — (MpodheccrmoHansHoe obpasoBaHne). — ISBN 978-5-534-
02182-0. — TeKCT : 3M1eKTPOHHbIN // ObpasoBaTensHas nnatopma KOpanT
[cainT]. — URL: https://urait.ru/bcode/513571  (mata obpaleHus:
29.08.2023) .

CyBopoB, A. B. 06llas 1 HeopraHumyeckas Xumus. Bonpocbl M 3agaqn :
yue6HOe nocobue ans cpefHero npodeccuoHanbHoro o6pasoBaHus / A. B.

CysopoB, A. b. Hukonbckmihi. — 2-e wu3g., ucnp. n gon. — Mocksa :
N3patenbctBo HOpant, 2023. — 309 c¢. — (IMpodeccnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-07903-6. — TeKCT : 3NeKTPOHHbIN //
O6pasoBaTe/bHas nnatopma KOpant [cainT]. — URL.:

https://urait.ru/bcode/516462 (pata obpauleHmns: 29.08.2023).

LJONONHMTENbHbIE UCTOYHUKN:

1
2.

N.C.lNyseii, P.MN.Cyposuesa. Xumusa 11 kn. M., Apoa, 2007
Mabpuensan O.C., Xnmusa 11 kn. ba3oBblin ypoBeHb: - M:Apocga.2007.

MHTepHeT-pecypchl.

1
2.
3.

Poccuinckasa anekTpoHHasa wkona https://resh.edu.ru/

Anxumuk, http://www.alhimik.ru/
MNHTepakTBHas  nepuogmyeckas cuctemMa XUMUYECKUX  3N1EMEHTOB.

http://www.chemicool.com/
http://lwww.hemi.nsu.ru/ Xumuna. Ob6pasoBaTe/lbHbIi CaT 415 LWKONbHUKOB.
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1.2

4. KOHTPONb W OUEHKa pe3ynbTaTOB OCBOEHUSI 06ULe06pa3oBaTe/IbHOWN
ANCUUNNHBI

KoHTponb

n OuUueHKa pe3ysibTaTOB OCBOEHUA yqe6H0|7| ANCUMNNHBbI  OCYLLECTB/IAETCA

npenofgaBsaTtesieM B MPoOLECCE NMpoBeAEHNA MPaAKTUYHECKUX 3aHATUN, TECTNPOBaHUA, a TaKXe

BbIMOJIHEHNA O6y‘-IaIOIJ.I,VIMVICFI MHOAnBUayanbHbIX 38A&HVII7I, NPOeKTOB, VICCI'IE,IJ.OB&HI/IVI.

OK/nK

Pasgnen/Tema

OcHoBHOe cogepxkaHune

OKO01

OKO01
OK 02

Pasgen 1. OcHOBbI
CTPOEHUSA BeLlecTBa

CTpoeHVe aToOMOB
XUMWUYECKUX 3/IEMEHTOB
M Npupoja XMMUYECKOA
CBA3MN

PesynbTaT 06yyeHus

dopmynnposaTb
6a30Bble MOHATUA U
3aKOHbI XUMUU

CocTaBnATb XUMUYECKME
hopMy /bl COELUHEHUIA B
COOTBETCTBUYU CO
CTEMEHbIO OKUC/IEHWNS
XUMUYECKUX INIEMEHTOB,
NCXO4SA M3 BaJIEHTHOCTU U
3M1EKTPOOTPULATENBHOCTH

Meprognueckuii 3aKoH n XapakTeprsoBaTb

Tabnuua 4.Un.
MeHpeneeBsa

XUMUYECKME 3/IEMEHTbI B
COOTBETCTBUM C NX
NoN0XeHNEM B
NepuogUYECKOl cucteme
XUMUYECKMX 3NEMEHTOB
O.WN. MeHpeneeBa

25

Twnnbl OLEHOYHbIX
MeponpuUATUi

1. Tect «CTpoOeHMe aTOMOB
XVUMMWNYECKUX 3/TEMEHTOB "
npupoga XMMNUYeCcKO CBA3N».

2. 3afjayun Ha cocTaB/ieHue
XUMUYECKUX hopMyn
OBYXaTOMHbIX COEAUHEHUN
(okcupos, cynbuaoB, rMAPULOB
N T.M).

3. 3aflaHna Ha ncnonb3oBaHue
XVMWUYECKOWN CUMBOJIUKUN U
Ha3BaHWI COeMHEHWUI NO
HOMEHK/aType MeXAyHapoAHOro
cOl3a TEOPETMYUECKOW 1
NPUKAALHON XUMUKN U
TPMBUabHbIX Ha3BaHW Ans
COCTaBJ/IEHUNSA XMMUYECKUX
hbopmMyn gBYyXaTOMHbIX
coefnHeHun (OKCUAOB,
Cynb(unaoB, rMApPUL0B N T.M.) U
OPYTUX HEOPTraHMYeCcKnX
COeAMHEHUN OTAeNbHbIX KNaccoB

1. TecT «MeTannuyeckue /
HemeTa/lI/IM4eCKNe CBONCTBA,
3/1eEKTPOOTPMLATENBHOCTb U
CPOACTBO K 3N1EKTPOHY
XVUMMWNYECKNX 3/TEMEHTOB B
COOTBETCTBUE C UX INEKTPOHHbLIM
CTPOEHUEM 1 MOMOXKEHUNEM B
nepmognyecKoi cucteme
XUMUYecKnx anemeHToB .M.



No

2.1

OK/nK

oK 01
OK 04

Pasgen/Tema

Pasgen 2. Xumunyeckue
peakuum

Tunbl XUMUYECKNX
peakuui

PesynbTaT 06yyeHus

XapakTepunsoBaTb TUMbI
XUMUYECKUX peakLnii

CocTaBnATb peakumm
COeAAMHEH S, Pa3NoXeHUS,
ob6MeHa, 3aMeLleHus,
OKMNCNUTENbHO-
BOCCTAHOBUTE/IbHbIE

peakuuu

26

Twnnbl OLEHOYHbIX
MeponpUATUIA

MeHpeneeBa».

2. NpaKTn4yeckue 3agaHna Ha
yCTaHOBJIEHMWE CBA3N MexXay
CTPOEHNEeM aTOMOB XMMMUYECKUX
3/IEMEHTOB U NEPUOJUYECKUM
N3MeHeHUeM CBOWNCTB
XUMUYECKUX 3/IEMEHTOB N NX
COeAMHEHUN B COOTBETCTBUMU C
nonoxeHuem Meprnognyeckoii
cucTeme.

3. NMpaKTMKO-0pNEHTUPOBAHHbIE
TeopeTUYeckue 3afaHusa Ha
XapakTepu3aumio XMMUYECKNX
3N1eMeHTOB: «MeTannuyeckune /
HemMeTasn/IM4yeckne cBOICTBa,
3/IeKTPOOTPMLATENIbHOCTb U
CPOACTBO K 3/IEKTPOHY
XVUMUYECKUX 3/IEMEHTOB B
COOTBETCTBUE C UX 3NEKTPOHHbIM
CTPOEHWEM W MOJIOXKEHMEM B
NepunoaNYecKOi cCucTeme
XVUMMWNYECKUX 3/IEMEHTOB

O.N. MeHpeneeBa»

KoHTponbHasa paboTta
«CTpoeHune BeLecTsa 1
XUMUYECKNE peakLnms»

1. 3agaym Ha cocTaB/ieHne
YpPaBHEHUN peaKuWii:

- COEQMHEHWUS, 3aMELLLEHMNS,
pa3foXxeHns, obMeHa;

- OKWUCANTENbHO-
BOCCTAHOBUTE/NbHbIX peaKuuii c
MCNosib30BaHMEM MeTofa
3/1eKTPOHHOro 6anaHca.

2. 3afa4yun Ha pacyeT Macchl
BewecTBa unn obbvéma

rasoB Mo M3BECTHOMY KOJIMYECTBY
Belw,ecTBa, Macce uam 06bémy
0A4HOr0 N3 y4acTBYHOLWNX B
peakuuun BeLLEeCTB; pacyéTbl
mMaccbl (06bEMa, KONM4YecTBa
Bel,ecTBa) NPOAYKTOB peakuuu,



=
i

2.2

3.1

3.2

OK/NK

oK 01
MNK1.1.-
MK 1.17

oK 01
OK 02
MK 1.1.-

Pasgen/Tema

ONeKTponuTnYecKas
auccoumanns v NOHHbIA
obmeH

Pasgen 3. CTpoeHue n
cBoicTBa
HeopraHUYyecKunx
BeLLecTB

Knaccuumnkauyms,
HOMeHKNaTypa u
CTpoeHune
HeopraHn4yeckKmnx
BeLLLEeCTB

DUNKO-XUMUYECKNE
cBoMcTBa
HEeopraHM4ecKmnx

PesynbTaT 06y4eHus

CocTaBnATbL ypaBHeHUA
XUMUYECKMX peakummn
MOHHOT0 06MeHa ¢
yyacTunem
HeopraHN4eckKnx BeLLecTB

MccnenosaTb CTPOEHUE U
CBOWNCTBA
HeopraHM4yeckunx
BeLLeCTB

KnaccuguumposaTb
HeopraHmyeckue
BelecTBa B COOTBETCTBUY
C UX CTPOEHNEM

YcTaHaBnnBeaTh
3aBUCUMOCTb (PU3NKO-

XVUMUYECKNX CBOMCTB

27

Twnnbl OUEHOYHbIX
MepOnNpUATUIA

€C/IM 0fJHO 13 BELLECTB UMEET
npumMecu

1. 3afgaHunAa Ha cocTaBJ/ieHUe
MOJIEKYTIAPHBIX U MOHHBIX
peakuuii ¢ y4acTMeM KMUCAOT,
OCHOBaHWI 1 conem,
yCTaHOBJIEHWE U3MEHEHNA
KWC/TOTHOCTU Cpeabl

2. MpakTnyeckana paboTta "Tunbl
XUMMYECKUX peakumin

KoHTponbHas pabota
«CBoOWCTBa HEOPraHNYeCcKnx
BeLLecTB»

1. Tect «HomMeHKnNaTypa un
Ha3BaHMe HeopraHM4yecknx
BelecTB UCXo4sd n3 nx
XMMWNYECKOWN (hOpPMY bl Uu
COCTaB/IEHNE XUMMNYECKOW
(hopMy/bl UCXOAA M3 HA3BaHUA
BellecTBa Mo MeXAYHapoHOA
WA TpUBMaIbHOM’
HOMEHKNaType».

2. 3agayun Ha pacyeT mMaccoBoOW
fonn (Maccbl) XMUMUYECKOr0
anemeHTa(CoeNHEHMSA)B
MosieKyne (cmecu).

3. MNpakTuyeckune 3agaHua no
KnaccumKaumm, HOMeHKnNaType 1
XUMUYECKUM hopmynam
HeopraHMYyecKnx BeLLecTB
pa3fIMYHbIX K1accoB.

4. MNpaKTnyeckune 3afaHna Ha
onpegesieHNe XMMMNYECKOA
aKTUBHOCTW BELLECTB B
3aBUCMMOCTU BUAA XMMUNYECKOWA
CBA3N M TMNa KPUCTaNINYecKoii

PeLeTKM

1. Tect «OCOBEHHOCTMU
XUMUNYECKUNX CBOCTB OKCU/O0B,
KWUCNOT, OCHOBaHWU, aM(OTEPHbIX



Ne OK/MK
NnK 1.17

3.3 O0OKO01
OK 02
OK 04

4

4.1 OK 01
MK 1.1.-
NnK 1.17

Pasgen/Tema

BELLEeCTB

NaoeHTudg nkayms
HeopraHM4YecKunx
Bel,ecTB

Pasgen 4. CTpoeHue u
CBOWCTBa
OpraHnYyeckKmnx
BeLLlecTB

Knaccuumnkauyms,
CTpPOEHME 1
HOMeHK/aTypa
OpraHMYecKunX BeLLLecTB

PesynbTat 06yyeHus

HeopraHM4ecKuXx BeLLecTB
OT CTPOEHNS aTOMOB U
MOJIeKY/1, a TaKXe Tuna
KpUCTanam4yeckom
peweTKu

McecnegosaThb
KayeCTBEHHbIe peaKkLumnn
HeopraHM4YyecKmnx BeLLEeCTB

MccnepnosaTb CTPOEHME U
CBOMCTBA OPraHN4YecKmnx
BeLlecTB

KnaccnduuymposaTb
OpraHn4ecKune BelecTBa B
COOTBETCTBUU C UX
CTPOEHMEM

28

Twunbl OLEHOYHbIX
MeponpuaTuin

rMAPOKCUAOB U CONeli».

2. 3afaHnN4a Ha cocTaB/ieHue
YPaBHEHUN XMMUYECKNX peaKuunii
C yyacTueM MpPoCTbIX N CMOXHbIX
HeopraHMYeCKNX BeLLLeCTB:
OKCW[O0B METasNI0B, HEMETA/IJIOB U
aM(OTEPHbIX 3/IEMEHTOB;
HeopraHMYyecKmnx Kucsor,
OCHOBaHM N aM(pOTEPHbIX
rMMAPOKCUA0B, HEOPraHNYeCKnNx
CONen, xapaKTepU3yLLnx nx
CBOWCTBa M crnocobbl NONYYEHUS.
3. NMpaKTUKO-OpNEHTUPOBAHHbIE
TeopeTUYecKue 3afaHusa Ha
CBOWCTBA M NONYyYeHMe
HeopraHMYyecKmMx BeLLecTB

1. NpaKTUKO-OPNEHTUPOBAHHbIE
3aflaHns No COCTaB/IEHUIO
XUMMWYECKUX peaKumii ¢ ydacTuem
HeopraHM4YyeckKuX BeLLecTB,
NCMNONb3yeMbIX ANA UX

naeHTUG nKaLmn.

2. MNpakTuyeckasa pabota
“UpeHTudunkaumnsa
HeopraHM4yeckKux BeLLecTs”

KoHTponbHasa paboTta
«CTpoeHuMe n cBoilicTBa
OpraHM4YecKmnx BeLLecTB»

1. 3afaHunAa Ha cocTaB/ieHUe
Ha3BaHMWn OpraHNYecKnx
COEAMHEHWI NO TPUBMASIBHON UIn
MeXAYyHapoaHOW
cucTemMaTuyeckKoi HoMeHKNaType.
2. 3afjaHna Ha cocTaBJ/ieHue
MOJIHBbIX N COKPAaLLEHHbIX
CTPYKTYPHbIX hopmMyn
OpraHMYecKmMx BeLLecTB
OTAEeNbHbIX K1accoB.

3. 3agayum Ha onpefesieHune
npocTeiwen hopmy bl



No

4.2

4.3

5

OK/NK

oK 01
OK 02
OK 04
NK 1.1.-
NnK 1.17

OK 01
OK 02
OK 04
MK 1.1.-
NnK 1.17

oK 01
OK 02
NK 1.1.-

Pasnen/Tema

PesynbTat 06yyeHus

CsolicTBa opraHM4yeckKumnx YcTtaHaBnmBaTb

COeAVHEHNNA

NpoeHTupmkaumsa
OpPraHMYecKnx BeLLEeCTB,
X 3HAYeHUE ”
npuMeHeHue B 6bITOBOW
N NPON3BOACTBEHHOWN
LeATeNbHOCTN YenoBeka

Paspgen 5.
KuHeTunyeckune u
TepMOoANHaMUYecKne
3aKOHOMEPHOCTU
NnpoTeKaHns
XMMUYECKNX peaKLunii

CKOpPOCTb XMMUYECKUX
peakuuii. Xummnueckoe
paBHOBeCUE

3aBUCMMOCTb (PM3MKO-
XVUMUYECKNX CBOCTB
OpraHMYyecKux BeLLECTB OT
CTPOEHMS MOJIEKYN

MNcecnegosaThb
KayecTBEHHbIe peaKkLumn
OpraHn4yecKunx
COEAVHEHWUN OTAENbHbIX
KnaccoB

XapaKTepu3oBaTb
BAINSIHNE Pa3NNYHbIX
(hakKTopoB Ha
paBHOBeCME U CKOPOCTb
XUMUYECKUX peakLnii

XapakTepunsosaTtb
BNIMSAHWE KOHLUeHTpauum
pearmpyroLLnx BewecTs u

29

Twnnbl OLEHOYHbIX
MEepPONpPUATUIA

OpPraHM4YyecKoi MONEKY/bl, NCX0AS
N3 3/1IeMeHTHOro cocTaBsa (B %)

1. 3afgaHnsa Ha cocTaBJ/ieHUe
YPaBHEHU XUMUYECKUX peaKLmit
C ydacTueM OpraHuU4YecKmnx
BELLECTB Ha OCHOBAHUN UX
cocTaBa M CTPOeHus.

2. 3agaHna Ha cocTaB/ieHue
YPaBHEHUN XMMUNYECKNX peaKuunii,
UNNOCTPUPYIOLWUX XUMUYECKUNE
CBOWCTBA C Y4eTOM MEXaHW3MOB
NPOTeKaHWA AaHHbIX peakuuin un
reHeTUYEeCKON CBA3M
OpraHnUYyecKuX BeLLeCTB pasHbIX
K/accos.

3. Pac4yeTHble 3ajauu no
YPaBHEHMAM peaKLuM1ii ¢ ydacTmem
OpraHuyecKux BeLLecTB.

4. MpakTuyeckasa paboTa
“MpeBpalyeHns opraHNnYeckKnx

BELLECTB NMpPu HarpesaHun"

1.MpaKTUKO-0pNEHTUPOBAHHbIE
3afjaHnsA No CoCTaBJ/IEHUIO
XUMWYECKUX peakunii c yyactmem
OpraHMYecKnx BeLLeCTB, B T.4.
Mcnosb3yeMblX 419 UX
naeHTUPUKaLUKN B 6bITY U
NPOMbILLJIEHHOCTH.

2. MpakTuyeckasa paboTa
“NoeHTNPnKaLna opraHUYecKnx
COefMHeHUN OTAeNbHbIX Knaccos”

MpaKTUKO-OPUEHTUPOBAHHbIE
TEOpPEeTUYECKME 3ajaHNS Ha
aHanu3 (haKTopoB, BAUSIOWUX HA



P
ic

6.1

6.2

OK/NK

MK 1.17

oK 01
OK 02
NK 1.1.-
NnK 1.17

oK 01
OK 04
MK 1.1.-
MK 1.17

Pasnen/Tema

Pasgen 6. PactBopbl

MoHsATUE 0 pacTBopax

WccnegoBaHue cCBOMCTB
pacTBOpPOB

PesynbTat 06yyeHus

Twunbl OLEHOYHbIX
MepPONpUATUIA

TemnepaTypbl Ha CKOPOCTb M3MEHeHUEe CKOPOCTU XUMMUYECKO

XUMUYECKUX peaKLuii
XapaKTepun3oBaTb
B/IUSTHWE U3MEHEHUS
KOHLEHTpaL N BELLECTB,
peakuum cpegbl u
TeMnepaTypbl Ha
CMeLLEHNE XMMMNYECKOTO
paBHOBeCUS

MccnegoBaTb UCTUHHbBIE
pacTBopbl C 3a4aHHbIMU
XapakTepnucTtnkamm

Pasnnuyatb UCTUHHbIE
pacTBopbl

WccnepgoBaTb (prnsmko-
XUMUYECKME CBOICTBA

MCTUHHbIX PacTBOpPOB

peakuuu. MpakTMKo-
OPMEHTUPOBaHHbIe 334aHNsA Ha
npumMeHeHne npuHuuna Jle-
WaTenbe gna HaxoXXaeHWSA
HanpaBfeHNsA CMeLLeHNs
paBHOBECMS XMMUNYECKOWN peakuunmu
N aHanu3 (PaKkTopos, BAUSAIOLLNX
Ha CMeLlleHUe XMMUYECKOT0
paBHOBecus

1. 3agayun Ha NpUroToB/IeHUe
pacTBOpOB.

2. [MpaKTUKO-OpPUEHTUPOBAHHbIE
pacyeTHble 3ajaHna Ha
OMCNepCHble CUCTEMBI,
ncnonb3yemble B 6bITOBON U
NPON3BOACTBEHHON AeATeNbHOCTH
yesioBeka

MpakTnyeckas paboTa
“MpuroTtoBsieHNe pacTBopoB”

MpotheccnoHaIbHO-0pUEHTUPOBAHHOE COAepXKaHMe (cofepXKaHne NPUKNagHOro Moayns)

OKO01
OK 02
OK 04
OK 07
NK 1.1.-
MK 1.17

Pasgen 7.
Xnmusa B 6bITY ”
NPOV3BOLCTBEHHOW

0eATeNbHOCTH

yenoBeKa

Xumusa B 6bITY U
NPON3BOACTBEHHOIA
LeAaTeNlbHOCTUN YenoBeka

OueHMBaTb nocneacTemna 3awmTa Keica (C y4eTom

O6bITOBON 1
NPON3BOACTBEHHOIA
[esATeNIbHOCTU YenoBeKa
C no3nynii
3KOI0TNYECKOM
6e3onacHocTwn

OueHuBaTb NOCNeACTBUS
6bITOBOI ”
NpPon3BOACTBEHHOWA
LeATeNbHOCTU YenoBeKa C
No3NLMI 3KONOTNYEeCKOM
6esonacHoOCTMH

30

Oyayuwien npodeccnoHasibHoM
LeATe/IbHOCTN)

Keiic (c yueTom 6yayuen
npogeccuoHanbHOM
[LeATeNbHOCTN)
B03MOXHbIe TEMbI KecoB:
1. MoTenneHne KNumMaTa u
BbICBO6GOX/EeHNE ra3oBblX

rMapaTtoB CO AHA OKeaHa.



No

OK/NK

Pasnen/Tema

PesynbTaT 06yyeHus

31

Twunbl OUEHOYHbIX
MeponpuATni

2. byayune martepuansl ang aBsua-
, MalNHO- N1 NPpU6OPOCTPOEHUS.
3. HoBble maTepunansl gns
CO/MTHeYHbIX 6aTapei.

4. JlekapcTBa Ha OCHOBe

pacTnUTeNbHbIX NpenapaTtoB



