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1. OBIIASI XAPAKTEPUCTUKA PABOUEI ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHON JUCHOUILTUHBI «XUMUSI»

1.1. MecTo IMCUMILVINHBI B CTPYKTYPE€ OCHOBHOM Npog)eCCHOHAIBHOIM
o0pa3oBaTebHOI POrpaMMbl
Oo6wmeobpazoBarenbHas aucuunanHa OJ1. 12 « Xumus» ndydaercs Ha 0a30BOM YPOBHE
B 0011€00PA30BATEILHOM HUKJIE YUEOHOTO TUIAHA OCHOBHOM MPOQeCCHOHAIBHOMN
00pa3oBaTeNpHOM MPOrpaMMbl YKPYIHEHHBIX Ipynn crienuanbHocTei 23.00.00

1.2. llesin m iIaHMpyeMble Pe3yabTAThl 0CBOCHHUSI AUCHHUIIINHBI

1.2.1. lleqim u 33724 AUCUUNJIMHBI

dopMHUPOBAHUE Y CTYACHTOB IPEACTABICHUS O XMUMHYECKOW COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOH KApPTUHBI MUPa KaK OCHOBBI IPUHATHUS PELICHUHA B 5KU3HEHHBIX
Y TIPOM3BOACTBEHHBIX CUTYALUSIX, OTBETCTBEHHOTO MOBEACHMS B MPUPOAHON CPELIE.

3agaun TUCIUIIINHBIL

1) chopmupoBarh NMOHMMAHWE 3AKOHOMEPHOCTEH NPOTEKAHWUS XUMHYECKUAX
MPOLIECCOB U SIBJIEHAN B OKPYIKAIOLIEH Cpeae, LEIOCTHON HAYYHOW KapTWHBI MHUPA,
B3aMMOCBSI3M H B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABJIATH (POPMYJIBI HEOPraHMYECKMX M OPTraHMYECKHX
BEUICCTB, YPABHCHHSI XUMUYECCKUX PEAKINH, OOBACHATh UX CMBICIT, UHTEPIPETUPOBATH
PE3YABTAThl XUMAYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTb HABBIKM  NPOBEACHHS  MPOCTEHIIMX  XMUMHYECKHX
SKCIECPUMEHTAJIBHBIX ~ MCCICAOBAHUI ¢ cOONIOACHMEM mpaBHa  0E30MacHOro
oOpalleHus C BEIECTBAMY U JTaOOPaTOPHBIM 000PYA0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJIB30BaTh MH(POPMALUI0 XUMHUYECKOIO XapakTepa W3
PA3IMYHBIX HCTOYHHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOEH NEATENBHOCTH U
XUMHYECKHAX MPUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX TPOLECCOB,

6) cpopMHpOBaTh MOHUMAHUE 3HAYMMOCTH AOCTHXKCHUH XUMHYECKONH HAYKH W

TEXHOJIOTHA JJIsl pa3BUTHUS COLMAIBHON W TPOU3BOACTBEHHOM cep.



1.2.2. NMnaHupyemble pesynbTaTbl 0CBOEHUA 06Lie0bpa3oBaTe/ibHON AUCUUNINHBI B cooTBeTCTBUM ¢ DT OC CIMNO u Ha ocHoBe P OC

COO

Kog un
HanMeHOoBaHu
e
hopmunpyemMbIX
KOMMEeTeHLWN

OK 01.
Bbi6upatb
cnocoosl
pelleHuns 3agau
npogeccroHan
bHOM
[eATeNbHOCTH
NMPUMEHUTENIbH
0 K pasnyHbIM
KOHTEKCcTam

MnaHnpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNINHBI

Obwneds

B yacTu TpyAaoBOro BoCNMTaHUSA:

- TOTOBHOCTb K TPyAy, OCO3HaHMEe LEeHHOCTU
macTepcTBa, TpyLontobue;

- TOTOBHOCTb K  aKTMBHON  AesATeNbHOCTU
TEXHO/IOTMYECKOM M COUManbHOW HanpaBIeHHOCTH,

CNOCO6HOCTb  UHULMWPOBATbL, MNJaHUPOBaTb U
CamMOCTOSATE/IbHO BbIMONHATbL TaKyH0 LeATeNbHOCTb;
- NHTEepec K pa3nyHbIM cthepam
NnpogeccMoHanbHON feATeNbHOCTH,

OBnafeHne  yHuBepcasibHbIMU  Y4YeOHbIMU
nosHaBaTe/IbHbIMWU AeNCTBUAMMN:

a) 6a30Bble /IOFNYeCKNe AenCcTBUA:

- CamMoCTOATE/IbHO (hopmMynupoBatb 7
aKTyanusmposaTb nNpob6remy, paccmaTpuMBaTb ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIA MNPU3HAK WK
OCHOBaHMS [ANs CpaBHEHWS, Knaccuukauum wu
0606LLeHNS;

- onpefenaTb UeNu AeATeNbHOCTMH,
napameTpbl Y KPUTEPUMN MUX LOCTUXKEHUS;
- BbISIBNSAITb 3aKOHOMEPHOCTU W MPOTMBOPEYUs B
paccMaTpUBaEMbIX ABIEHUSX;

3a/laBaTb

AucymnnnHapHbied

- BflafeTb  CUCTEMON  XUMMWUYECKMUX  3HaHWA, KOTOpas  BK/OYaeT:
OCHoBoMoflararwwme MNOHATUA (XMMUYECKUIA 31eMEHT, aTOM, 3/1eKTPOHHas
obonoyka atoma, §-, p-, E-3N1€KTPOHHbIE OpOUTaNM aTtoOMOB, MOH, MOJIEKYNa,
BaNEHTHOCTb, 3/IEKTPOOTPULLATENIbHOCTb, CTEMeHb OKWUC/IEHUS, XUMUYecKas
CBA3b, MO/b, MOMsAPHAs Macca, MOMSPHbIA 00beEM, YrNepoAHbIA CKeneT,
(hyHKUMOHanbHaa rpynna, pagukan, U30Mepusi, M30Mepbl, FOMOJSIOrNYeCKunii
pag, roOMONoru, yrneso4opoabl, KUCMIOPOL- U a30TcoAepkalime coefuHeHN,
6uonornyeckn akTuMBHble BelwlecTBa (YrneBofAbl, >Xupbl, 6enku), MOHOMEp,
noivMmep, CTPYKTYPHOe  3BEHO, BbICOKOMOJIEKYNSAPHbIEe  COeAWHEHUS,
Kpuctaninyeckas pelletka, TUMbl XUMUYECKUX peakumini (OKUCANTENbHO-
BOCCTaHOBUTE/IbHbIE, 3K30-U 3HAOTEPMUYECKUE, peakuuh MOHHOTo 06MeHa),
pacTBOp, 3/1EKTPONINTLI, HE3NEKTPONUTLI, 3NeKTPOUTUYECKas Auccouunams,
OKUCNTENb, BOCCTAHOBUTE/Ib, CKOPOCTb XMMMUYECKON peakuuu, XMMUYeCcKoe
paBHOBecHe), TeopuuM U 3aKOHbl (TEOpPUS XMMUYECKOro  CTPOEHUS
opraHuyeckmx BeulectB A.M. byTnepoBa, Teopuss 3NeKTPONUTUYECKOINA
auccoumaunn, nepmogmyecknini 3akoH .. MeHpgeneeBa, 3aKOH COXpaHeHUs
Maccbl), 3aKOHOMEPHOCTW, CMMBOMUYECKUIA A3bIK XUMUKN, (DAKTONOrMYECKne
CBefleHMA 0 CBOMCTBax, cocTaBe, MOMyyYeHMM U 6€30MacHOM MCMONb30BaHUM
BaXXHEMLIMNX HeOopraHn4yeckKUx W OpraHUYeckUx BewectB B ObITY #
NPaKTUYeCKOW AeATeNIbHOCTU Ye0BeKa,

YMeTb BbIABNATb XapaKTepHble MPU3HAKM W B3aUMOCBA3b WU3YUYEHHbIX
NOHATUIA, MPUMEHATL COOTBETCTBYHOLLME NOHATUA NPU ONUCAHUU CTPOEHUA U



OK 02.
Mcnonb3oBaTb

- BHOCUTb  KOpPPeKTMBbI B  AeATeNbHOCTb,
OUeHMBaTb COOTBETCTBME pe3y/nbTaToB Lensam,
OLeHMBaTb PUCKN NOCNEACTBUIA AeATENbHOCTH;

- pa3BMBaTb KPeaTUBHOE MbILUEHNE NPU PELLEHUN
XXWU3HEHHbIX Npo6em

6) 6a3oBble nccnegoBaTelbCKne AeicTBUS:

- BNajeTb HaBblkaMu y4ebHO-McCnef0BaTe/IbCKOM
7 NMPOEKTHOM [eATeNbHOCTH, HaBblKamu
paspelleHns npobnem;

- BbIABNATb NPUYUHHO-CNEACTBEHHbIE CBA3N WU
aKTyannsmpoBaTb 3ajayvy, BblABUraTb rMNoTesy ee
peLleHus, Haxo4uTb aprymeHTbl ans
AOKasaTeNnbCTBa CBOWMX YTBEPXAEHWIA, 3afaBaTb
napamMeTpbl U KPUTEPUUN PELLEHNS;

- aHann3MpoBaTb MO/YYEHHbIe B XOAe PeLLueHus
3aflaun pesynbTartbl, KPUTUYECKU OLEHMBATb WX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHUE B
HOBbIX YC/IOBUSX;

- YMeTb MEepPEHOCUTb 3HAHWUA B MO3HABATE/bHYO U
NPakTUYecKyro 061acTV XN3HeLeATEeNbHOCTH;

- YMeTb WHTerpupoBaTb 3HaHWA W3 Pa3HbIX
npeAMeTHbIX 06nacTel;
- BblBWraTb  HOBble  uaew,  npegnaraTb

OpPUTMHa/IbHbIE NOAXOAbI U PELUEeHNUS;
- CNOCOGHOCTb UX MCNONb30BaHUSA B
no3HaBaTe/IbHOM U COLManbHOW NpakTrke

B 061aCTN LLEHHOCTY HAY4YHOr0 NO3HaHUSA:
- ChOPMUPOBAHHOCTb MUPOBO33PEHNS,

CBOICTB HEOPraHUMYeCcKMX W OPraHMYeCKMX BELLECTB M UX NpeBpaLLeHUii;

BbISIBNATb  B3aMMOCBSI3b  XMMWYECKMX  3HAHUIA € MOHATUAMU U
npesCcTaBNeHUAMU APYTUX €CTECTBEHHOHAYYHbIX NPELMETOB;

- YMeTb  UCMONb30BaTb  HAWMEHOBAaHUS  XMMUWYECKUX  COESUHEHMWIA
MeXAYHapoAHOro COK3a TEOpeTUYEeckoW W  NPUKNAAHONA  XUMUKM 1

TPUBMaNbHbIE Ha3BaHMS BaXHEMLLNX BeLEeCTB (3TUNEH, aueTUeH, TNLEPVH,
teHon, opmanbaerng, YKCycHas KUCNOTa, [NWUWMH, YrapHblii  ras,
YINeKUCNbIA ras3, aMMuak, rawleHas U3BeCTb, HeralleHas W3BEeCTb, NMUTbeBast
cofja W Apyrux), COCTaBNATb (POPMY/ibl HEOPraHUYECKUX U OpraHUYecKmx

BELECTB, YPaBHEHMUA XUMMWUYECKMX peakuuin, OOBACHATb WX CMbICH;
nogTBepXaatb XapaKTepHble XUMUUeckmne CBOWCTBA BELLECTB
COOTBETCTBYHOLMMMN 3KCNEPUMEHTAMMN N 3aMUCAMU YPABHEHUI XUMUYECKNX
peakuuii;

- YMeTb YCTaHaB/NMBaTb MPUHAA/IEXHOCTb W3YUYEHHbIX HEOpPraHU4yeckux u
OpraHMyYyecKnx BeLLecTB K OMpeAeNieHHbIM Knaccam U rpynnam COeAUHEHUN,
XapakTepu3oBaTb WX COCTaB W BaXXHelllne CBOWCTBa; ONpefensTb BMAbl
XUMWUYECKNX CBA3el (KOBasleHTHas, WMOHHas, MeTannu4yeckas, BOAOPOAHas),
TUMNbI KPUCTaN/IMYECKUX PeLLeTOK BELLECTB; KnaccuguumpoBaTb XUMMyeckme
peakunu;

- cthopmupoBaTb  MNPeACTaBfiEHUSA: 0  XUMUYECKOW  COCTaBNsAoLLei
eCTeCTBEHHOHAY4YHOW KapTWUHbl MWpa, PO XUMWUW B MO3HAHUWU ABMEHUN
npupoAbl, B (OPMUPOBAHWUM MbIWIEHUA W KYNbTYpbl JINYHOCTU, ee
(YHKLMOHANBbHON FPaMOTHOCTU, HEOOXOAUMON AN pPeLleHns NMpakTUYecKnx
3afla4 ¥ 3KO/IOrMyeckn 060CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0pPOBbI0 U
NPUPOAHON cpese;

- YMeTb MPOBOAWUTb pacyeTbl N0 XUMUYECKUM (QOpMy/aM W ypaBHEHUAM
XUMWYECKNX  peakuuil €  WUCMOMb30BaHWEM  (IM3NYECKUX  BE/INUVH,
XapakTepusyrLinxX BelecTBa C KOMYECTBEHHOW CTOPOHbI: Macchl, 06bemMa
(HopManbHble yCcnoBuS) Tra30B, KOAM4YeCTBa BeLLECTBa; WCNOMb30BaThb
CUCTEMHbIE XUMMWYECKWUEe 3HaHWA [18 MPUHATUSA PELUeHUn B KOHKPETHbIX
XKU3HEHHbIX CUTyaunsax, CBA3aHHbIX C BELLECTBAMYU U UX MPUMEHEHNEM

XUMUYECKUIA
npyv HarpeBaHuw,

BbINONHATH
BeLLecTB

- yMeTb NJaHMpoBaTb MW
(NpeBpalLeHnss OpraHNYecKmx

3KCNEepUMEHT
nonyyeHme



COBpPEMEHHbIE
cpeacTea
noucka,
aHanusa u
WHTepnpeTauun
NHopmaLun un
NH{OPMaLUOHH
ble TEXHO/I0T 1K
ans
BbIMOJIHEHNA
3afau
npodgeccnoHan
bHOWA
LeATeNbHOCTH

COOTBETCTBYIOLLEI0  COBPEMEHHOMY  YPOBHIO
pasBUTUA HayKM W OOLLECTBEHHOW NpPaKTUKW,
OCHOBAHHOT0 Ha avanore KynbTyp,

CNOCOGCTBYHOLIErO0 0OCO3HAHMKD CBOEro MecTta B
NONNKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBON WM UYMTaTENbCKOW
KYNbTypbl KakK CpefAcTBa B3aMMOAENCTBUS MeXay
NOAbMU 1 MO3HAHUSA MUPa,;

- 0CO3HaHME LEHHOCTM Hay4YHOW [AeATeNbHOCTH,

FOTOBHOCTb  OCYLLECTBNATb  MPOEKTHYH U
nccnefoBaTeNnbCKyHo [eATeNbHOCTb
VHAWBMUAYANbHO W B TPYNne;

OBnafjeHne  YHUBepPCa/lbHbIMU  YyYeBHbIMU

nos3HaBaTe/IbHbIMWU AeNCTBUAMN:

B paboTa Cc MHopmaumei:

- BNafieTb HaBblKaMW MONYYEHUSA MHMOPMaLUK 13
MCTOYHMKOB pasHbiX TWUMOB, CaMOCTOATENbHO
OCYLLeCTBNATb MOUCK, aHanu3, CUCTeMaTU3aLUIO 1
MHTEpnpeTauuio MHGOPMaLUN pa3nnYHbIX BULOB U
(hopM npeacTaB/ieHUS;

- co34aBaTb TEKCTbl B pas3fMyHbIX (hopmaTax C
y4yeTOM Ha3HayeHWs WHpoOpMaLUM W  Lenesoi
aygutopuun, BblbMpas  ONTMManbHyK  opmy
npeAcTaBfeHns U BU3yanusauuu,
- OueHMBaTb [OCTOBEPHOCTb,
MH(OpmMaLuKn, ee COOTBETCTBUE
MOpPasibHO-3TUYECKMM HOpPMaM;

- UCMONb30BaTb CPeAcTBa WMHMOPMALMOHHBLIX W

NEerMTMMHOCTb
npaBoBbIM U

KOMMYHUKALMOHHbIX TEXHONOTNA B peLleHnn
KOTHUTUBHbIX, KOMMYHMWKaTUBHbIX "
OpraHM3alMoHHbIX  3ajay C  Cob6MAaeHUeM

TpeboBaHW 3PrOHOMUKK, TEXHUKN 6e30NacHOCTH,
FUrneHbl, pecypcocbepexxeHns, MpaBOBbIX WU
3TMYECKUX  HOPM,  HOPM  WMH(OPMaLMOHHOW



STHJIEHA U W3y4YeHHE €ro CBONCTB, KaUECTBEHHBIC PEAKLUU Ha aJbJETUAbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY;, AeHaTypaunus OENKOB MNpH HarpeBaHHH,
[[BETHbIE pPEAKUUH OENKOB, TMPOBOAWUTH PEAKIMU HMOHHOrO OOMeHa,
OTIPeNeNATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha Cyibdar-,
kapOOHAaT- ®  XJIOPUI-aHMOHBI, HAa  KAaTHOH AaMMOHHS,  pelarh
SKCIIEpUMEHTaNbHBIE 3aauu nmo TeMaMm "Metamuisl" u "Hewmeramner") B
COOTBETCTBUHM C TpaBWJIAMH TEXHUKH O€30MacHOCTH mNpu OOpaleHuH ¢
BEIeCTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHHEM; MPEICTABISTH PE3YJIbTATHI
XUMHYECKOTO SKCIIEpUMEHTa B (POpMe 3aMUCH yPABHEHHH COOTBETCTBYIOIINX
peakuuii 1 GOpMyIUPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB,

- YMETh aHAJTU3UPOBATh XUMUYECKYI0 HHPOPMALUIO, TIOTyYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpencTB MaccoBOl nHpopMauy, cetb HTepHET U npyrue),

- BJageTh OCHOBHBIMH METOJAMH HAy4YHOrO TIO3HAHHs BEIIECTB W
XUMUYECKUX  siBieHUH  (HaOmromeHWe,  U3MEpeHHe,  HKCIECPUMEHT,
MOJISJTUPOBAHUE);

- yMeTb MPOBOIUTH PACUeThl MO XMUMHUYECKHM (HOpMyJiaM H ypaBHEHHSIM
XUMHYECKUX  PEeakuuid C  HUCIOJb30BAHHEM  (PU3UYECKUX  BEJIUYHH,
XapaKTEPU3YIOIINX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI. Macchl, oObema
(HOpMaJibHBIE YCJIOBWSI) Ta30B, KOJIMYECTBA BEIIECTBA, HCIOIb30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIS1 NMPUHSATHS PEIleHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




OK 04.
ApdekTnBHO
B3aMMO/IECTBO
BaTb U
paboTaTb B
KONNEKTMBE 1
KOMaHze

6e30MnacHoOCTU;

- B/lafieTb HaBblKaMW pacno3HaBaHua 1 3aLnThI
NH(pOopMaLnKn, MHHOPMaLMOHHON 6e30nacHOCTH
NMYHOCTH;

- rOTOBHOCTb K camopasBuUTuto,
CaMOCTOSTENLHOCTY 1 CaMOONPEAENEHNIO;
-0BNnajeHue HaBblKamu yyebHo-
nccnefoBaTeNibCKON, MNPOEKTHOM W couumanbHOM
[eATeNbHOCTH;

OBnapgeHune YHMBepCanbHbIMU

KOMMYHUKATUBHbIMU AeCTBUAMMN:

6) coBMecTHas [eATe/IbHOCTb:

- MNOHUMATb W WCMNOMb30BaTb MpPeMMyLLecTBa
KOMaHAHON 1 NHANBUAYANbHON paboThl;

- NPUHUMATb LEeINn COBMECTHOW [AesTeNbHOCTH,
OpraHu30BbIBaTb M KOOPAWHMPOBaTL AENCTBUS NO
ee JAOCTMXKEHWID: COCTaBNATb MNfaH [AencTBui,
pacnpefenstb poiv ¢ y4eTOM MHEHUI YHaCTHUKOB
06CcyXaaTb pe3ynbTaTbl COBMECTHOI paboThl;

- KOOPAWMHMPOBAaTb W BbINOAHATL paboTy B
yCNoBuUAX peanbHOro, BUPTYaNbHOTO "
KOMOWHMPOBAHHOTO B3aUMOAENCTBUS;

- OCYLLeCTBNATb MO3UTUBHOE CTpaTermyeckoe

MoBefeHMe B PasMUHbIX CUTyauuax, MposiBAATb
TBOPYECTBO M BOOGpPaxeHne, 6biTb MHULNATUBHBIM
OBnageHue yHUBepcarbHbIMU PerynaTUBHbIMU
JeNCTBUAMMU:

r) NPUHATKE Cebs 1 APYTrux Naen:

- MPUHUMATb MOTMBbI U apryMeHTbl APYTUX NMoaei
npu aHanuse pe3ynbTaToB AeATeNbHOCTH;

- MpU3HaBaTb CBOe NpPaBO ¥ MPaBO APYrUX Noaeit
Ha OLINOKU;

- pa3BuBaTb CNOCOGHOCTb MOHMMATb MUP C

- YyMeTb MNaHMpoBaTb W  BBIMNOAHATb  XUMUYECKWUWA  3KCNEepUMeHT
(MpeBpalweHns opraHNYecKMxX BeLLeCTB MNPV HarpeeBaHWW, Mony4veHue
3TUNeHa MU U3yyYeHWe ero CBOMCTB, KayeCTBEHHble peakuun Ha anbherugbl,
Kpaxman, YKCYCHYI KWUCNOTY; [JeHatypauus 6enKoB NpW HarpesaHum,
LUBeTHble peakuuun O6enKoB; MNPOBOAWUTb pPeakuuu WOHHOro 06MeHa,
ONnpefendaTb Cpeay BOLHbIX PacTBOPOB, KaYECTBEHHbIe peakLuuu Ha Ccynbgar-,
KapboHaT- M X/I0pUA-aHWOHbI, Ha  KaTWMOH  amMMOHMUA;  pellaTtb
aKcnepumeHTanbHble 3agaun no temam “"Metannbl” u "Hemetannel") B
COOTBETCTBMM C MpaBunaMum TeXHUKU 6e3onacHOCTU npu obpaweHun ¢
BellecTBaMn M labopaTtopHbIM 060pYLOBaHMEM; NpPeACcTaB/ATb Pe3ynbTaTbl
XMMUYECKOr0 3KCNepuMeHTa B (popme 3anucy ypaBHEHWUA COOTBETCTBYIOLUX
peakumnini n (hopMynnpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3ynbTaToB



TIO3UIMU IPYTOTO YEJIOBEKA,

OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpYKaroein
cpensl,
pecypcocOepex
EHHUIO,
MPUMEHSITh
3HaHU 00
U3MEHEHHUU
KJIUMATa,
TIPUHIUITBI
OepeKITMBOro
MPOU3BOJICTBA,
3¢ dexkTuBHO
NEeCTBOBATH B
YPE3BbIYANHBIX
CUTYaLUIX

B o01acTH 3K0J10rH4€CKOr0 BOCIIUTAHHS:

- cpOPMUPOBAHHOCTH 3KOJIOTUYECKOU KYJIBTYPHI,
MOHUMAHUE BJIUSHUS COLIMAJIbHO-9KOHOMUYECKUX
MPOLECCOB  HAa  COCTOSHME  NPUPOJHONW U
COLIMAJIPHONW  Cpenbl, OCO3HaHUE TJI00AJTBPHOTO
XapakTepa KOJOTUIECKUX MPOoOIeM;

- TUIAHUPOBAHHE M OCYLIECTBJICHUE NEHCTBUH B
OKPYJKAroIe cpe/ie Ha OCHOBE 3HAHUS ILENeH
YCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE MAEHCTBHUH, MNPUHOCALINX
Bpe OKPYKaloLIEei cpene,
- yMEHHE TMPOrHO3UPOBAaTh HEOJIATONPUSTHBIE

5KOJIOTHYECKUE TMOCHEACTBUA MNPEANPUHUMAEMBIX
NENUCTBUH, MPEAOTBPALIAT X,

- pacumpenue OMbITa
5KOJIOTMYECKON HaNpaBIE€HHOCTH,
- OBJIAJICHHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENILCKOMN, MTPOEKTHON U COLIMATIbHOMN
NEsITEeIbHOCTH,

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS. O XHMHUYECKOW  COCTaBISIOLICH
€CTeCTBEHHOHAYYHOW KapTUHbl MHUpPA, POJIM XMMHUU B MO3HAHUM SIBJIEHUI
npuponbl, B (HOPMHUPOBAHMHM MBIIIJICHUST W KYJbTYPhl JIMYHOCTH, €€
(YHKIMOHATBPHON IPaMOTHOCTH, HEOOXOAMMOM ISl PEIIeHUs] MPAKTHUECKUX
3ama4 ¥ SKOJOrHYeCKr OOOCHOBAHHOTO OTHOIICHHUS] K CBOEMY 3I0POBBIO U
MIPUPOAHOI Cpene,

- yMeThb COOJIFOAATh IMpPaBHiIa SKOJOTHYECKH 11eJIeCO00Pa3sHOro NMOBEACHUS B
OBITY W TPYOOBOH NEATENPHOCTH B LEJSIX COXPAHEHHs CBOETO 3IOPOBBS H
OKpY>Karollleil MPUPONHON Cpenbl, YYUTBIBATb OMACHOCTb BO3JCHCTBUS Ha
JKUBBIE OPraHU3MBbl OINPENENICHHBIX BELIECTB, MMOHMMAasi CMBICJ IMOKa3aTess
MPeneSbHON AOMYCTUMOM KOHLEHTPaLUun

IIK 2.1. Bemmonusts MOHTAXKHBIC, ACMOHTAKHBIC, PCTYIHUPOBOYHBIC U AUATHOCTHUYCCKUC pa6OTbI MCXaHUYCCKUX KOMIIOHCHTOB ABTOTPAHCHOPTHBIX CPCACTB.

IIK 2.2.

BemonnasaTs PEMOHT Y3II0B,

arperaros

nu MCXaHHUYICCKHX CHUCTCM ABTOTPAHCIIOPTHBIX CpCacTsB.

I1K 2.3. BeInmoaHsITh YCTAHOBKY JOMOHUTEILHOTO 000PYA0BAHMS HA ABTOTPAHCIIOPTHBIC CPEICTBA.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOU JUCIUILTAHBI

«XHUMHUA»

2.1. O6beM AUCUHUIIHHBI H BU/bI Y4e0HOH padoTbl

Bun yueoHoii padoTsl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUNIHHBI 72
B T.4

OcHoBHoOe cogepxaHue

BT. 4.

TeopeTudeckoe oOydeHue 30
MPAKTUYECKUE 3aHATUSA 29
nabopaToOpHbIE 3aHSITHS 7
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE cOAeP:KaAHHE (CONEPKAHHE 6
NPHUKJIAJTHOTO MOAY.IS)

BT. 4.

TeopeTnyecKoe o0yUeHne 2
IPaKTHIECCKHUE 3aHATUS 4
IIpomexyTouHas arrecTanus (3a4eT) 2




2.2. TemaTH4yeCcKUH IJIAH U COAEPKAHHE NHCLUHILIHHDBI

HaumenoBanme Coaep:xkanue y4eOHOro Mmarepuaja (0CHOBHOE U MPodecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
. beM 4aC0B
pa3aeJioB U TeM Ja0opaToOpHbIE H NMPAKTHYECKHE 3AHATHS, MPUKJIATHOH MOYJIb KOMIIeTEeHIHU
1 2 3 4
OcHoBHoOe conep:RkaHHe 64
Pa3znen 1. OcHOBBI CTPOEHHS BelIECTBA 7
Tema 1.1. OcHoBHOe cogep:kaHue 4 OK 01
CtpoeHue aToMOB
KUMAYECKIX Teoperuueckoe o0yueHme 2
3JIEMEHTOB U N .
npupona CoepemenHast Mopenb cTpoeHus atoma. CHMBONMYECKUH S3bIK XUMHUM. XHUMHYECKHUH 3JIEMEHT.
y — OnexTpoHHas KOHpuUrypanus aroma. Kiaccupukanuss XUMUYECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTbI).
CRS3H BaneHtHbple  BJEKTPOHBIL BaneHTHOCTD. DJNEeKTPOHHAS NpUpoia  XUMHYECKOU CBSI3H. 2
DNEeKTPOOTPULIATETHPHOCTh. BHIbI XUMHUYECKOH CBsi3W (KOBAJIeHTHAs, HOHHAs, MeTaJUTnYecKasi,
BOZOPOIHAS) M CITOCOOBI €€ 00pa3OBaHMS.
IpakTuyeckue 3aHaTHSA 2
Pemenue 3amaHuii Ha HCOOJB30BAHME XHWMHYECKOW CHUMBOJIMKM M Ha3BaHUW COEIMHEHUN IO
HOMEHKJIATyPE€ MEKIYHAPOAHOTO COM3a TEOPETHUYECKONM M MPUKIAJIHOW XUMHHU W TPUBHUAJIBHBIX
HA3BaHUN I COCTABJICHUS XMUMHYECKUX (POPMYyJT NBYXAaTOMHBIX COEIUHEHHUH (OKCHUAOB, CYJb(UIOB,
TUIPUIOB U T.I1.) ¥ PYTHX HEOPTAHUYECKUX COSNMHEHUN OTAENbHBIX KJIACCOB. 2
[IpakTideckue 3aJaHusi HA YCTAHOBJICHHUE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XHMUYECKHUX 3JIEMEHTOB M
MEPUOUYECKIM HU3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCNUHEHHUI B COOTBETCTBHUH C
nonoxenueM [lepuoandeckoit CUCTEMBL.
Tema 1.2. OcHoBHOe cogep:kaHue 3 OK 01
Ilepunoanueckuii OK 02

3aKOH U Tadauna
J.H. MenneneeBa
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TeopeTnueckoe o0yuenue

Ilepuonnueckas cuctemMa xumudeckux s3yaeMeHToB . 1. MenneneeBa. @U3n4eCKuil CMBICT
ITepuonuueckoro 3axona JI. 1. Menneneesa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM
XHUMHYECKOro aseMeHTa B Ilepuoanueckoii cucremMe. MupoBO33peHUECKOe U HayYHOE 3HaUeHHe
Ilepuonnueckoro 3akona JI. 1. Menneneena. [Ipornossr JI. 1. Menneneepa. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.

IpakTuyeckue 3aHATUS

Pemmenue NMPAKTUKO-OPHUCHTUPOBAHHLIX TCOPCTHUYCCKUX SaI[aHI/Iﬁ Ha XapaKTCpu3aunw XUMHYCCKHUX
3JIeMeHTOB « MeTajutnyeckue / HeMeTaJUIMYeCKUe CBOWCTBA, 3JIEKTPOOTPULIATETIBHOCTD XUMUYECKUX
QJCMCHTOB B COOTBCTCTBHH C UX JJICKTPOHHBIM CTPOCHHUEM H ITOJIOKCHHUEM B nepnonnqecxoﬁ CUCTEME
xumMudeckux aneMenToB /[ 1. Menneneesa»

Paszpen 2. Xumuueckne peakuun

Tema 2.1. Tunsl
XUMUYECKUX
peakuuii

OcHoBHoOe coagepxaHue

TeopeTnueckoe o0yuenune

Krnaccugukanust ¥ TUITBI XUMHYECKUX PEAKIIHiA C y4acTHeM HeOpraHuuecknx Bemects. CocTaBieHue
ypaBHEHHI Peakuii COEAMHEHHUSI, PA3JIOKEHHS, 3aMEIEeHNs,, OOMEHa, B T.4. PEaKINil TOPEHUs,
OKHCJIEHUSI-BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIeHUsI-BOCCTaHOBNIeHUsI. CTeneHb okucieHusi. OKUCIUTENb U BOCCTAHOBUTEb.
CocrapreHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTETHPHO-BOCCTAHOBUTENbHBIE PEAKIIMH B IPUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCaX U
JKU3HEEATENbHOCTH OPraHU3MOB

IpakTuyeckue 3aHaTHSA

KomuuecTBennbie oTHOIIECHHST B XUMUH. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XUMHU U PACUEThI 1O
YPaBHEHUAM XUMUUYECKMX peakiui. Monbk Kak eIuHUIlA KOJUYeCcTBa BemiecTBa. MousipHas macca.

OK 01
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Tema 2.2.
ONeKTponMTnYecKa
g guccounauma um
NOHHbIN 06MeH

Paspgen 3.

Tema 3.1.
Knaccugpukaums,
HOMeHK/aTypa u
CTpOeHMne
HeopraHu4yecknx
BeLLecTB

3aKOHbl COXpaHeHUs maccbl U 3Heprun. 3akoH ABoragpo. MonspHbii 06beM rasoB. OTHOCUTENIbHAS
MNOTHOCTb ra3oB. PacyeTbl MO ypaBHEHUAM XMMWYECKUX peakLuil C UCNOJSib30BaHMEM Macchbl, 06bema
(HOpManbHbIEe YCI0BUSA) Ta30B, KO/IMYECTBA BELLECTBA

OCHOBHOe cofepxaHune
TeopeTnyeckoe 0byudeHune

Teopus 3NeKTPONMTUYECKOW Anccoumnaunn. VIoHbl. INeKTPONUTbI, HEINEKTPOAUTbI. Peakuuu MOHHOTO
o6mMeHa. CocTaB/neHMe peakuuii MOHHOTO 06MeHa MyTeM COCTaBNEHWUS UX MOJSIHbIX W COKpaLLeHHbIX
MOHHbIX ypaBHeHU. KNCNOTHO-OCHOBHbIE peakuun. 3aflaHus Ha COCTaB/IEHUE UOHHbIX pPeaKLuii

NabopaTopHble 3aHATUSA

NabopatopHasa paboTta “Tunbl XMMUYECKNX peakLuin”.

WccnepoBaHue TUMOB (MO COCTaBY M KOIMYECTBY MCXOAHBIX 1 06pa3ytoLLXCs BELLECTB) U NPU3HAKOB
XUMUYECKNX peakuuii. MpoBeaeHre peakLil MIOHHOTO 06MeHa, onpejeneHne cpefbl BOAHbIX
pacTBOpOB. 3ajaHnsa Ha COCTaB/IEHNE UOHHbIX peakLuii

CTpoeHMne 1 cBOMCTBA HEOPraHNYeCKNX BeLLLecTB
OcHOBHOe coaep>kaHune

TeopeTnyeckoe obyyeHne

MpefMeT HEOPraHWYeCKon xumun. Knaccudukaums HeopraHMYecKnx BeLLecTB. MpPoCcTble U CNOXKHbIE
BewlecTBa. OCHOBHbIE K/1AcChl CMIOXHbIX BELLECTB (OKCUAbI, TMAPOKCUAbI, KNCNOTbI, cOnun). B3anmocessb
HeopraHMYecKnX BeLLECTB. ArperaTHble COCTOSIHWA BelecTBa. Kpuctanimyeckme n amopHble
BeLlecTBa. TWNbl KPUCTANIMYECKMX PELLETOK (aTOMHAas, MOMEKYNspHas, MOHHAs, MeTannyeckas).
3aBMCUMOCTb (DM3MYECKNX CBOMCTB BELLECTBA OT TUMa KPUCTA//IMYECKOW PeLleTKn. 3aBUCMMOCTb
XMMUWYECKO aKTUBHOCTM BELLECTB OT BUAA XUMUYECKOW CBA3W M TUNA KPUCTANINYECKON PELLETKN.
MpUYMHBI MHOT006pa3Ns BELLECTB.

MpakKTnyeckne 3aHATUA

4 OK 01
OK 04

15

4 OK 01
OK 02
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HomeHnknaTypa HeOpraHU4eCKIX BEIIECTB. Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUYECKOH (PopMyJTbI
WM COCTABJIEHNE XUMUYECKOU (POPMYJTbl UCXO/S U3 Ha3BAHUS BEIIECTBA MO MEXIYHAPOIHON
(MIOITAK) nnu TpuBHANIBHON HOMEHKJIATY Pe.

PerieHrie mpakTUYECKMX 3aJaHM MO KjacCHU(UKAIMH, HOMEHKJIAType M XHMHUYECKUM (opMysiam
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB (YrapHbIH Ta3, YIJIEKUCHBIA ras, aMMHaK, raiieHas
U3BECTh, HErallleHas U3BeCThb, MUThEBAs COMIa U APYTHX ). Ha3bIBaTh U COCTABIISITH (POPMYJIbI XUMHYECKHX
BEIIECTB, OMPEAENATh MPUHAJIEKHOCTD K KJIacCy.

Hcrounuku xuMuueckoi nHpopMaiium (CpeacTs MaccoBoi uHpopMatu, ceTb IHTepHET U IpyTrHe).
IMouck nHbOpMAIMH MO Ha3BaHUSIM, UAEHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyiaM

Tema 3.2. Puzuko-
XUMHYECKHE
CBOIMCTBA
HEOPraHUYECKUX
BEIIEeCTB

OcHoBHoOe cogepxaHue

TeopeTuueckoe o0yuenue

Mertannsl. Obmue pusmdeckne U XUMHYECKHE CBOICTBa MeTaiuioB. CrocoObl monydeHusl. 3HaYeHHe
METAJUIOB M HEMETAJUIOB B MPUPOAE M JKU3HEIAEATEIbHOCTH deJioBeka W opraHu3moB. Kopposus
METAJUIOB. BHIbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH

Hemetannbl. OOmue ¢Qusuyueckre W XHMHUYECKHE CBOHCTBA HEMETANJIOB. THIHYHBIE CBOWCTBA
HemetasuioB [V— VII rpynn. Knaccudukanms u HOMEHKIATypa CoenMHEHNH HeMeTauioB. KpyroBopoTs!
OMOTreHHBIX JIEMEHTOB B IPUPOAE

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIeCTB (OKCHIOB, THIPOKCHIOB, KUCIIOT,
coJielt u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOIMCTB MPOCTBIX BEIIECTB, BOAOPOIHBIX COSIUHEHHUI,
BBICIIX OKCHUJIOB U THAPOKCUIIOB

IpakTuyeckue 3aHaTHSA

CocraBrneHue ypaBHCHHI XUMHUYECKUX PEAKIUH C y4aCTHEM MPOCThIX M CJOKHBIX HEOPTaHUYECKHX
BEIIECTB. META/UIOB U HEMETAJJIOB, OKCHIOB METAJIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB,
HEOPTaHUYECKUX KHCJIOT, OCHOBAaHWI U aM(pOTEPHBbIX THAPOKCUAOB, HEOPTAHUYECKUX COJIeH,
XapaKTEePU3YIOLIUX UX CBONCTBA.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJaHUN HAa CBOWMCTBA, COCTaB, MOJyYEHUE U
0e30macHOe UCIOJb30BAHWE BAXKHEHIIMX HEOPraHWYEeCKHX BEIIeCTB B OBITY W MPaKTHYECKOU
NEeATEIbHOCTH YeJIOBEKA

OK 01
OK 02
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Tema 3.3.
NpeHTngpurkayms
HeopraHM4yeckmnx
BeLLecTB

KoHTponbHasn
pa6oTa 1

Pasgen 4.

Tema 4.1.
Knaccugpukauuns,
CTpPOeHMue K
HOMeHKnaTypa
OpraHnyeckmnx
BellecTB

OCHOBHOEe cofepXaHune
NlabopaTopHble 3aHATUSA

NabopatopHas paboTa «geHTUNKaLMA HeOPraHNYeCKNX BeLLeCcTB».

PeweHne 3KcnepuMMeHTalbHbIX 3afay M0 XWMMWUYECKUM CBOWCTBAM MeETa//IoB U HeMeTannos, Mo
pacno3HaBaHWio U MOSyYeHUI0 COeANHEHUI METaN0B U HEMETAs/OB.

NoeHTunkauns HeopraHMYeCKMX BeLecTB C WCMOAb30BAHUEM WX (PU3NKO-XMMUYECKUX CBOWCTB,
XapaKTepPHbIX KayeCTBEHHbIX peakuuin. KavyecTBeHHble peakuun Ha cynbdaT-, KapboHaT- U XI10puUA-
aHWOHbI, HA KATMOH aMMOHUA

CBoiicTBa HEOPraHMYeCKNX BELLECTB

CTpoeHUne 1 cBOCTBA OPraHNYeCKNX BeLLEeCTB
OcHOBHOe coaep>kaHune
TeopeTnyeckoe obyyeHne

MosBeHNE U pa3BUTUE OPraHNYeCcKON XMMUY KakK HayKu. MpeameT opraHM4yeckon xummn. MecTo un
3HayYeHNe OpraHNYecKol XMMNN B CUCTEME eCTECTBEHHbIX HayK.

XVMUYecKoe CTPOEHMEe KakK MOopsALOK COeAMHEHUA aTOMOB B MOJIEKY/le COrflaCHO WX BaNeHTHOCTW.
OCHOBHbIE MOJIOXEHUA TEOPUN XUMUYECKOTO CTPOEHUS OpraHuyeckux coeguHeHnin A.M. ByTtneposa.
YTrnepogHblii CKenetT OpraHW4eckonm Monekynbl. 3aBUCMMOCTb CBOWCTB BELECTB OT XWMWYECKOro
CTPOeHua Moniekyn. Vizomepumsa n n3omepsi.

MoHATME O (QYHKUWOHanbHOW rpynne. Pagvkan. TpuHUMNBL  KnacCUpUKauUM  OpraHN4ecKux
COeAuHeHWA. MexayHapofHas HOMEHKNatypa W MPUHLMMbI  HOMEHKNATypbl  OpraHU4ecKux
coeuHeHuiA. TMoHATME 006 as3oTcofepXKaliux COefUHEHUAX, OWUONOrMYecKM akTUBHbLIX BeLLecTBax
(yrneesogax, xupax, 6enkax u fAp.), BbICOKOMONEKYNIAPHbLIX COeAUHEHMAX (MOHOMep, MNoJMMep,
CTPYKTYPHOE 3BEHO)

MpakKTnyeckne 3aHATUA

HomeHKnaTypa OpraHuMYeckux COEAWHEHWUI OTAENbHbIX KNAacCOB (HACbILLEHHbIE, HEHACbLILEHHbIE U
apomaTtuyeckume yrneBofopoabl, CNUPTbl, (PEHONbI, anbAernfbl, KeTOHbl, KapOOHOBLIE KMUCOTbI W Ap.)

20

OK 01
OK 02
OK 04

OK 01
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CocraBiieHHe TIONIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTIECIbHBIX
KJIACCOB, WCIIOJNIb3Ysl WX HA3BaHUS MO CHUCTEMATHYECKOW W TPUBUAJIBHONW HOMEHKJIAType (ITHIICH,
aleTwieH, runepuH, (eHon, QopManbaerua, YKCyCHas KHCJIOTA, TJUIUH). Pacdersl mpocTewIneit
(hopMyJIbI OPraHHUYECKON MOJIEKYJIbI, UCXO/IS U3 3JIEMEHTHOIO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpPraHUYECKHUX
COCIMHEHU_

OcHoBHoOe coaepxaHue

12

TeopeTnueckoe o0yuenue

QDU3NKO-XMMUYECKHE CBOHCTBA OPTaHUYECKUX COCOMHEHWUH OTHEeNbHBIX KIJACCOB (0COOEHHOCTH
KJIacCU(UKALIMN 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKUH psn v oO1masi popmyJia; H30Mepus;
¢dusnveckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIIOCOOBI Oy YECHUS):

— TpedesbHBbIE YTIEBOAOPOAb! (alKaHbl U LUKJOANKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (AJKEHbl, AJKHHBI M aJKaJWeHbl) M apoOMaTHYECKHe yrieBoAopoabl. [ opeHme
ALETUJIEHA KaK UICTOYHUK BBICOKOTEMITEPATYPHOIO MJIAMEHU 111 CBAPKU U PE3KH METAJIJIOB

— KUCJIOPOACOAEPIKAIUe COSTUHEHMSI (CITUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U 3(UPBI, aTbIETHIbI
U KETOHBI, JKUPBIL, yrieBonbl). [IpakTuyeckoe NpPUMEHEHWE STWICHIJIMKOJS, TNHUepuHa, (eHoa.
IIpumenenune ¢opmanbaeruaa, ameTanbaeruaa, YKCYCHOM KHUCIOTBL. Mbla Kak COJU  BBICIINX
KapOOHOBBIX KUCIOT. MOOIINE CBOHCTBA MbLIIA

— a30TcoAeprKallue COCOMHEHUS (aMHHBI M aMHUHOKUCIOTHI, Oenku). BBICOKOMONEKyJspHBIC
COeANHEHUs] (CHHTETUYEeCKHE W OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO.
INommMepu3aiyst STUIeHa Kak OCHOBHOE HAIPABJICHNE €T HCIIOIb30BAHMSL

I'eneTndeckas CBSI3b MEXKIY KJIACCAMHU OPTaHMYECKUX COCAMHEHUH

IpakTuyeckue 3aHaTHSA

CpoiicTBa OpPraHMYECKHX COEAMHEHWH OTAENbHBIX KJIACCOB (TPUBHAIBHAS UM MEXAyHapOIHAs
HOMEHKJIATypa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJYYEeHHUs1): TpeAebHbIe (AIKAHBI U LIUKJIOAJIKAHBI),
HeTpenebHble (ATKEHDI, AJKUHbI U aJIKQAHEHbI) 1 apOMAaTUYECKHE YIIIEBOAOPOIbI, CIIUPTHI M (DEHOJIEI,
KapOOHOBbIE  KHCIOTBI M 3QUPBL, aJdbIErHAbl M  KETOHbl, AaMHHbI M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKY JIIPHBIE COSTUHEHMS.

OK 01
OK 02
OK 04
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Tema 4.3.
NpeHTngurkayms
OpraHnyeckmnx
BELLECTB, UX
3HaYeHune n
NPUMeHeHNE B
6bITOBOM 1
NPOM3BOACTBEHHOW
feATeNbHOCTH
yenoseka

3afaHna Ha cocTaBleHWe ypaBHEHWUIA XMMWUYECKMX peakUuuid ¢ yyacTMeM OpraHWyeckuMx BELLECTB Ha
OCHOBaHMM UX COCTaBa U CTPOEHMS

CocTaBneHne cxem peakuuii (B TOM 4uCAe NO MNpPeNOXKeHHbIM Lerno4ykam MpeBpaLLeHuii),
XapakTepusyrLmnx XMMUYeckne CBOWCTBA OPraHMYeCKUX COeAUHEHWI OTAEeNbHbIX KNaccoB, CNOco6bl
X MONYYEHUS WU Ha3BaHUe OpraHWYyecKUX COELVMHEHUIA NO TPWUBWANLHOW WA  MEXAYHapOoAHOl
cucTemMaTU4eCKO HOMEHKNaType.
PelwleHne nNpakTUKO-OPUEHTUPOBAHHLIX TEOPeTUYECKMX 3afaHWii  Ha CBOMCTBA OPraHU4YecKmx
COeMHEHUIN OTAeNbHbIX KNaccoB

OcHOBHOEe coaep>kaHune
TeopeTnyeckoe obyyeHune

BuoopraHuyeckne coeguHeHus. TpumeHeHWe KW 6uonornyeckas ponb YyrnesofoB. OKucneHue
YrNeBofOB - WUCTOYHWUK 3HEPrMM HKUBbIX OpraHusmoB. O61acTM NPUMEHEHUS aMWHOKWUCAOT.
MpeBpalieHns 6enkoB MUKW B opraHusme. Buonornyeckne ¢yHKUMM 6enkoB. buonoruyeckue
(YHKUMN XXUPOB. PONIb OpraHn4eckon Xummm B peLleHnn npobaem nuuiesor 6esonacHoCTU

Ponb opraHn4yeckom XxumMum B pewleHUn npobnem 3HepreTMyeckor 6e30MacHOCTU, B Pa3BUTUK
MeANLMHbI, CO3[4aHUN HOBbIX MaTepuanoB, HOBbIX UCTOYHWKOB 3HEPrumn (aNbTepHaTUBHbLIE UCTOYHUKN
3Heprun). ONacHOCTb BO3AENCTBUA Ha XWBblE OPraHn3mMbl OPraHNYeCKNX BELLECTB OTAE/bHbIX K1accoB
(yrneBofopofbl, CNMPTbl, (PEHOSbl, XJ0pOpraHnyvyeckne MPOU3BOAHbIE, anbferngbl WU Ap.), CMbICA
nokKasaTens npefenbHo 4ONYCTUMOW KOHLEHTpaLmm

NlabopaTopHble 3aHATUSA

Na6opaTopHas paboTa: “NaeHTUDNKALNA OpraHNYeCKUX COeANUHEHNI OTAENbHbIX KN1accoB”
NpeHTudurkauma opraHMyecknx CoeanHeHniA OTAeNbHbIX KNaccoB (Ha npuMepe anbfernaos, Kpaxmana,
YKCYCHOW KuCNOTbl, 6efIKoB M T.N.) C WCMNONb30BaHWEM WX (U3NKO-XUMUYECKUX CBOWCTB U
XapaKTepHbIX KauyecTBeHHbIX peakuuin. [eHaTypauus 6enka npu HarpeBaHun. LIBeTHble peakuum
6enkoB. BO3HWKHOBEHME aHaNIMTUYECKOr0 CWUrHana C TOYKM 3peHUs XMMWUYECKMX NpOoLeccoB mnpwu
MPOTEKaHWM KayeCTBEHHON peakuny, NO3BONAIOLEA NAEHTUPULUPOBATL NPeS/I0XEHHbIE OpraHnyecKne
BellecTBa

OK 01
OK 02
OK 04
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KontpoabHnasn

CtpykTypa U CBOMCTBA OPTaHNMYECKUX BEIIECCTB

pa6oTa 2
Paznean S. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKIUi-
Cxopoctb OcHoBHOE cogep:kaHue OK 01
XUMHUYCCKUX OK 02
peaknuu. Teoperuueckoe o0yueHme
XUMHUUYECKOE
PaBHOBECHE CKOpOCTh peaklud, €€ 3aBHCUMOCTh OT Pa3JINYHbIX (PAKTOPOB. MPHPOILI PEATHPYIOIINX BEIIECTB,
KOHLICHTPALUKM PEAarupyrolnX BELIECTB, TEMIEPAaTypbl W IUIOLIANAM PEAKLHUOHHON IMOBEPXHOCTH.
TernnoBbie 3¢ HeKThl XUMUYECKUX PEaKLUi. DK30- U SHIOTEPMUYECKHE, PEAKIIHIH.
OOpatuMocTh peakumii. XHMHUYECKOE PABHOBECHE M €ro CMEIIeHHe TOJ ACHCTBHEM Pa3JIMYHbBIX
(bakTOpOB (KOHLIEHTPALHS PEAreHTOB WU MPOIYKTOB PEAKIUH, JaBICHUE, TEMIIEPATYPa) JUTsl CO3TaHHUS
ONTHUMAJIBHBIX yCJIOBUN MPOTEKaHUs XuMuieckux npoueccos. [Ipunuun Jle [larense
IIpakTHYeckHe 3aHATHA OK 01
o OK 02
Pemnenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHW HA aHau3 (PAKTOPOB, BIUSIOMUX HAa W3MEHEHUE
CKOPOCTH XUMHYECKON PEaKIUH, B T.4. ¢ TO3UIHHA KOJIOTUYECKH LeJIeCOOOpPa3HOro MOBEACHUS B OBITY
U TPYIOBOH NEATEIbHOCTH B LEJSIX COXPAHEHHSI CBOETO 3]0POBbs 1 OKPY KAIOIICH MPUPOAHOM CPEIbL.
Pemenve npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue npuHauna Jle-Illatenve nns
HAXOX/ICHUS HAMNpABJICHUS CMEUICHHS PAaBHOBECHS XUMHYECKOHW peakuud W aHaim3 (PakTopos,
BJIMSIIOIINX HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI
Paznen 6. PacTBOpbI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
ITonsTue o OK 02

TeopeTuueckoe o0yuenue
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pacTBopax PactBopenne kak ¢msuko-xumudeckuii npouecc. PactBopel. CriocoObl MPUTOTOBIEHHS PACTBOPOB. 2 OK 07
PactBopumocts. MaccoBass 1ons  pacTBOpeHHOro BeiecTBa. CMbICH TOKas3aTels MpenesbHO
JOITy CTUMON KOHLIEHTPALIMH U €r0 UCIIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOI 0€30macHOCTH.
[IpaBmia 5KOJIOrHYECKH LENecOOOpPa3HOro MOBEAEHHUs] B OBITY M TPYAOBOH IEATENBHOCTH B LEJSIX
COXPaHEHHUs1 CBOETO 3[I0POBbsl U OKPY KAIOLIEH MPUPOAHON Cpefpl, ONACHOCTh BO3AECHCTBUS HA KUBBIC
OpPTraHU3Mbl ONPEENIEHHBIX BEIIECTB.
IpakTuyeckue 3aHATUS
2
Pemenne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHHI HA PACTBOPHI, HCIIOJIb3yeMble B OBITOBOH U 2
MIPOU3BOJCTBEHHON AESTEIbHOCTU YEJIOBEKa
Tema 6.2. OcHoBHOE coaep:RaHue 2 OK 01
Hccnenosanue OK 02
CBOIICTB PacTBOpPOB JIaﬁopaToprle 3AHATHSA 2 OK 04
JlaboparopHas padora «IIpurorosieHne pacTBOPOBY.
[IpuroroBieHue pacTBOPOB 3aAaHHOHN (MacCOBOH, %) KOHIEHTPALMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU )
BOIPOCAMH) U ONPEAENIEHIE CPEIbl BOIHBIX PACTBOPOB.
Pelenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepP:KaHHe (Codep:KaHHe MPUKJIATHOTO MOAYJIsI)
Paznmen 7. Xumust B ObITY H IPOH3BOACTBEHHOI 1eATEILHOCTH Y€JI0BEKA 6 OK 01
OK 02
Xumus B ObITY 1 |OcHOBHOE COAepRAHME 6 OK 04
MIPOU3BOACTBEHHON
p OK 07
NesTeNbHOCTH TeopeTuueckoe odyuenue 2
4eJIOBEKa [IK2.1-23
Hogefitme nocTmkeHrss XUMUYECKOW HAYKH M XUMHYECKOH TexHonornu. Pojb XuMun B o0ecnieueHun
SKOJIOTUYECKOH, SHEPreTUIeCKOH U MUILIeBON O€30MacHOCTH, Pa3BUTHU MeANLIMHEL [IpaBuia moncka u 5

aHamM3a XUMHYECKOW WH(OpMAIMK W3 pa3IMYHBIX HCTOYHHMKOB (Hay4yHas MW yueOHO-Hay4Has
JUTEpATypa, CPEACTBa MACCOBOM MHpOpManny, cetb MHTEpHET)
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pakTuyeckue 3aHaTHSA

Ilouck u aHamu3 KEHCOB O NMPUMEHEHHWHM XMMHUYECKHX BEIEeCTB M TEXHOJOIMH ¢ ydeToM OyAyluei
npo)eCCUOHANILHOW ~ NEeATEJbHOCTH MO  TeMaM.  BaKHEWINHWE  CTPOUTENIbHbIE  MaTepHUalbl,

KOHCTPYKLIMOHHBIE ~MaTepHalbl, KpackM, CTEKJIO, KepaMuKa, MaTepuajbl M 3JIEKTPOHUKHY, 4
HaHOMaTepHalbl, TEKCTUJIbHbIE BOJIOKHA, WCTOYHUKM OSHEPIMM, OpraHu4eckhue U MHUHEepasibHbIe
ynoOpeHust, TIeKapCTBEHHBIC BEIECTBA, OBITOBAST XMUMUSI.

3amura: IIpencraBnenne pe3yabTaTOB PEIICHHUs KeHCOB B (hOpME MUHHU-TOKJIAaa C Pe3eHTaIen
IIpomexyTouHasi aTTecTALMS MO AUCUUILIHHE (3a4eT) 2
Bcero 72
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3. YCJIOBUSI PEAJIN3ALMH OHPOTPAMMBI OBILIEOBPA3OBATEJIBHOIA
ANCUUILINHBI

3.1. Tpe6oBaHHsA K MUHHUMAJIBHOMY MaTepHAJbLHO-TEXHHYECKOMY o0ecrneyeHHI0
Jis  peanu3anuyM TPOTPaMMBbl  TUCLUIUIMHBI JOJDKHBI OBITh TMPENyCMOTPEHBI CIECAYIOLINE
CrielHaJIbHbIC TOMEIEeHUST. YIeOHbI KaOWHET XUMUU W/WTH YueOHONH XMMHUYECKOH TabopaTopuH.

OGopynoBanue y4e0HOro ka0mHera (HAIVIAAHBbIE MOCOOHsI): HAOOpPBI LIAPOCTEPIKHEBBIX
MoJieNiell MOJIEKYJI, MOICTH KPUCTAJUIMYECKUX PELIETOK, KOJUIEKLUH MPOCTBIX U CIOXKHBIX BEINECTB
W/WTH KOJUTEKLIUHY TIOJIMMEPOB; KOJUIEKIIUS TOPHBIX TIOPOA U MUHEPAJIOB, Tabnmuua MeHzaeneesa,

U pOoBBIE 0OPA30BATEIBHBIE PECYPCHL.

TexHnuyeckue cpeacrsa 00y4eHHsI: KOMITBIOTEP C YCTPOHCTBAMH BOCIPOHM3BENCHUS 3BYKA,
NPUHTEP, MyJIbTUMEINA-TIPOEKTOP C SKPAHOM, YKa3Ka-MPE3CHTEP AJIs MPE3EHTALNH.

Oo0opynoBanue JaGoparopun U padodYux MecT JAOOPATOPHUHM: MEH3YPKH, IUIETKU-
KaIeJIbHULbl, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHbIE W IMOKPOBHBIE CTEKJA, MJIAHIIETHI IS
KaleJlbHbIX peakuuil, (puibTpoBanbHas Oymara, NMPOMBIBAJIKH, CTEKJISIHHBIE MPOOUPKH, PE3MHOBBIC
npoOky, HabOp PEaKTHBOB, CTEKJSTHHBbIE MAJOYKH, INTATUBBI IJIsl MPOOHPOK, MEPHBIC LIMINHAPHL,
BOPOHKH CTEKJISIHHbIE, BOPOHKH JeJuTeNbHble umuHapryeckue (50-100 mir), CTyIKH C MECTHKOM,
dapdopoBbie YaIKK, MUHIETHI, PUIBTPHI OYMaKHBIC, BaTa, MaPJIsi, YaCOBbIE CTEKJIA,
71a00paTOPHBIE ITATHUBLI, CIUPTOBBIE TOPENIKH, CITHUKH, TPUOOP IS MOJTyUeHHs ra30B (Win mpodupka
C Ta300TBONHOW TpPyOKOI), Hepkarenu Uil NPOOUPOK, CKISHKH Uil XPAaHEHHsS PEaKTHBOB,
pa3gaTodHbie JOTKH, XuMmudeckue crakanbl (50, 100 m 200 wmut); mImaTeaw; TUTEIbHBIC LIUTIIBL,
CeKyHIOMepHI (TaiiMepsl), MepHble npodupku (Ha 10—20 mut) 1 MepabIe KoOBI (25, 50, 100 1 200 M),
BOAstHAst OaHs (MM TEPMOCTAT), CTEKJITHHBIC MAJIOYKU; KOHWYeCKue KoiObl it Tutposanus (50 u 100
M), WHOUKATOPHBIE TOJIOCKH st onpenenenns pH u craHmapTHas WMHOMKATOpHAs IIKaa,
yYHHUBEPCAIbHBIA HHANKATOpP; muneTkd Ha 1, 10, 50 mn (wnu noszaropet Ha 1, 5 1 10 M), OropeTku as
TUTPOBAHMSA, JJADOPATOPHBIE W/HMIM aHAINTHYECKHE Bechl, pH-MeTpel, cymuibpHbIA mKad, U 1p.
naboparopHoe 00OpyIOBaHHUE.

3.2. UudopmanuoHHoe o0ecnevueHne peajTu3alu NPorpaMmmbl

1. JInst peanu3anuu mporpamMmbl OUOIHOTeYHbIH HOHA 00pa30BaTeIbHON OpraHU3aUN JOKEH
UMETb T[€YaTHblE W/WIM 3JIEKTPOHHBbIE OOpasoBaTenbHble W HMH(GOPMAILMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE ISl UCIIOJIb30BAHUS B 00Pa30BaTENIbHOM IpOLiecce, HE cTapiie 5 JIeT ¢ MOMEHTa
U3IaHMUS.

2. PexoMeHyeMble NeuaTHbIE W3AHHUs MO peau3aluy o0meoOpa3oBaTelbHOW TUCIUITIIHBI
NPEACTABICHbI B METOAMUECKUX PEKOMEHIALIUSAX MO0 OPraHnu3alui 00y YeHUs.

OcHoBHBIE eYaTHbIE H3AAHUS:

1. An¢unoreHosa, 1. B. Xumus: y4eOHHK W NPAKTHKyM Ul CPEAHEro MNpodheCCHOHATBHOTO
obpaszosanus / 1. B. Audpunorenosa, A. B. badbkos, B. A. [Tonkos. — 2-e u3a., UCHp. U JIOTL.
— Mocksa: U3narenscteo FOpaiit, 2022, — 291 c.

2. Hlerommxuua, H. A. Ob0mas xumus: yuebnuk mius CIIO / H. A, Illeronuxuna, JI. B.
Munaesckast. — Cankt-IlerepOypr: Jlane, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: y4eOHUK M TPAKTUKYM Ui CPENHEro npoeCcCHOHAIBHOTO
obpaszoBanusi / A. b. Hukonbckuii, A. B. CyBopos. — 2-e uzn., nepepad. u gom. — MoCKBa:
Uzparenscrso FOpaiit, 2022. — 507 c.
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4. Xwumusi: yueOHHK sl cpenHero mpodeccuonamsHoro obpasosanus / 0. A. JleGenes, I'. H.
®danees, A. M. T'ony6es, B. H. Illanosa; mon obmeti penakiueii I'. H. ®daneesa. — 2-e u3n,,
nepepad. u non. — Mocksa: Usnarensctso FOpaiit, 2022, — 431 ¢.

JlonoTHUTEIbHbIE HCTOYHUKH

I. Xumust. 10 knace. Yryonénnbiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
B U. Tepeuun, A A. Iposnos, B.B. Jlynun; mox pen. B.B. Jlynuna. — M.: Ilpocsemenue,
2022. — 446, [2] ¢.: umL.

2. Xumust. 11 knace. Yrnybnénnniii yposens : yueOuuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlyuuna. — M.: [Ipoceewmenune, 2022. — 478, [2] c.:
1708

3. Xumust. YrayOneHHbii ypoBeHb. 10—11 kiaccel: padouast nporpamma k JuHIE YMK
B.B. JlynuHa: y4eOHO-METOTUYECKOe nocobue / B.B. Epemus,
A.A. JIpoznos, 1.B. Epemuna, 2.10. Kepumos. — M..: llpoda, 2017. — 324, [1] c.

4. Meroanueckoe mnocodue k yuebnuky B. B. Epemmna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. Jlpo3nosa u np. «Xumus. YrinyOneHHblid yposerb». 10 kimacc / B. B.
Epemum, AA. Hpo3nos, HU.B. EpemuHa, B. n. MaxoHuHa,
O. 10. Cumonosa, 2.10. Kepumor. — M.: [Ipoda, 2018. — 339 ¢. : un.

5. Metoanueckoe mocodue k y4ueOHuky B. B. Epemmna, H. E. Kys3bmenko, A. A.

JHpo3nosa u np. «Xumusi. YrayOneHHeiid ypoBerb». 11 kmacc / B. B. Epemun, A.A. JIpo3nos,
U.B. Epemuna, HB. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: WL

6. I'ycea, E. B. Xumus qnst CITO: yuebro-merogudeckoe nmocodue / E. B. I'ycera, M. P.
3uranmmHa, 1. M. Kynukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkct: snexrponnbiid // Jlaup : 3nekrpoHHO-OMbOaMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexxum nocryma: ans
aBTOPU3. MOJIb30BATENEH.

7. Uepnukosa, H. 0. Xumust B 1OoCTyTHOM H3JIOKeHHH: yuebHOe mocobue st cro / H.
0. Yepnukosa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-
5-8114-9500-9. — Texcr: snexkrpoHHbii // JlaHb: 3MeKTpOHHO-OMONMMOTEYHAS cHCTEMA. —

URL: https://e.lanbook.com/book/195532 (nara obOpamenus: 14.10.2022). — Pexum gocrymna:
IJIs1 aBTOPU3. MOJIb30BATENECH.

8. ITeBuunpina, JI. B. Xumus: yuebroe nocodue / JI. B. [llesanubina, A. 1. AnapHeB. —
Hosocubupck: HI'TVY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TeKCT: 3JeKTPOHHBIH //
Jlanb: sanexkrponHo-OubmoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (nara
obpamenust: 14.10.2022). — PexxuM poctyna: 1uisl aBTOPH3. MTOJIb30BATEIEH.

0. bnunos, JI. H. Xumus: yuebuuk nnst CITO / JI. H. bnunos, W. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e mu3n., crep. — CankTt-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7. — Texct: anextpoHHsli // Jlanb: snexTpoHHO-OnbMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (nata obpamenus: 14.10.2022). — Pexxum noctyma: ans
aBTOPU3. MOJIb30BATENEH.

10. labpuensn, O. C., Jeicoa, I'. I'. Xumusi: kHUTA IJIs1 Tperiofasaressi: yued.-MeTo.
nocodue. — M. Akanemus, 2012. - 332 c.

11. UYepuukosa H. 10., Memepsikosa E. B. PemaemM 3agaun no XMMHHM CaMOCTOSITENIBHO:
yuebHoe nocodue / H. FO. Uepnukona, E. B. Memepsikoa — Cankt-IlerepOypr: Jlanb, 2022.
—328c.
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12. Pe3HnkoB B, A. CO60pHMK YyMpaxHeHUn v 3afay no opraHU4ecko Xumuu: yyebHoe
nocobue / B.A. PesHnkos — CaHkT-leTepbypr: JlaHb, 2021. — 226 c.

13. KanyctunHa A, A.. XanbueHko W, .. inbaHos B, B, O6Llas n HeopraHMyeckas Xnumus.
MpakTukym / A, A, KanyctuHa. W, I', XanbueHko. B,B, JinbaHos — CaHkT-IMeTepbypr: JlaHb,
2020. — 152 c.

14. Fabpuenan O.C. Xumua: yyeb, gna ctyg. npod. y4ueb, 3asegeHuii / O.C. FabpuensH,

N.I". OcTtpoymos. - M., 2016,- 256 c.

15. Fa6bpuensH O.C. Xumus gns npoeccuin n cneumnanbHOCTe TEXHUYECKOTo Npoguns:

y4YeOHUK [N CTyA. YyupexzaeHuin cped. npodg. obpasosaHus / O.C. [abpuensH, W.T.

OcTpoymoB. — 4-e u3g., ctep. — M. :MN3aaTenbCKuii LeHTp «Akagemumsa», 2017. — 272 c.

NHTepHeT-pecypchl:

1 iysiirm - XKypHan «Xnmua B LLKOSE».
2. bip5://po5lnavka.w/lbete5/cbetl51ry - nekuuu no XMMuu Ha caiite [locTHayka.
biip://uolovrl.rn/4780 (A11p:/feletenty.uy)

Hay4yHo-nonynsapHblil NPOeKT «3neMeHTbl 60NbLIONA HayKu» ((hM3MKa, XUMUS, MaTemaTuka,
aCTPOHOMWUSA, HAyKWN O XW3HW, HayKu 0 3emsie). HOBOCTU HayKW, KHUTW, HAYYHO-MOMYNAPHbIE CTaTbW,
NeKUMKN, 3HLNKNOMNEeLNN.

3. bllp:/luolonrl.rw/4783 (biip://poleniial.ow,rif)
CaiiT Hay4yHO-NONYNAPHOro XypHana «MoTteHyman». XypHan usgaérca ¢ 2005 r., ¢ 2011 r. —
pasgen « Xumnga».
4. bllp:/luolonrl.rn/4785 (bLUp:/Ay\y\y.bn.ru/)
CaiT Hay4YHO-NoNYyNAPHOro XypHana «XumMus 1 XnsHb». XXypHan nsgaétcs ¢ 1965 r.
5 bllp://uolonrl.w/a786 (binp:/lyyyyly.cbetnel.ru/ws/eHbrary/)

OTKpbITas 3neKTpoHHas 6ubanoTeka XxmMMuyeckoro noprana «Chetrnel», cogepXuT yyebHble
NHDOPMALMOHHbIE MaTepuanbl AN LWKOMAbHUKOB W yuynTenein. B Heli MOXHO HalTW YyUyeOHMKM MO
o6Llel U HEOPraHNYecKoM XUMMUK, OPraHUYecKon Xumumn, MynbTUMegmaMatepmanbl, a Takxke 3agadn
XUMUYECKMX OIMMMNAS C PelleHnAMU, 3aZa4n BCTYNUTENIbHbIX 3K3aMEHOB 15 abUTYPUEHTOB.

6. bllp://uolovrl.rw4787 (bipY/yyywy.cbet.tan.w/rna/oHTp/)

NHpopmaLoHHble maTepuanbl 06 onumnuagax: MOCKOBCKOW ropofckoi, Bcepoccuiickoi,
MeHpeneesckoin, MexayHapo4HOW. [puBefeHbl 3ajaynm TeopeTUYeCKUX W IKCMEePUMEHTA/bHbIX
TYpPOB, NOAPOGHbIE peLleHns, cNUckK u oTorpadmnn nobegutenei.

7. blip://uplovrl.rw/7179 (biip://cbet.N151.T0501yTp.ru/)

Cuctema AUCTaHUMOHHOrO 00yYeHWs, HanpaBfieHHas B MepBYH ouvepedb Ha MOArOTOBKY K
oONMMMMagaM BCEX YPOBHEN — OT LWKOMAbHbIX A0 MexayHapoaHoi. CalT cOAepXUT OrpomMHoe
KO/INYecTBO 3afiay, CrpynnupoBaHHbIX Kak Mo TemMam, Tak M no onumnuagam. Mo BCemM OCHOBHbIM
pasfenam XumMuun npuseféH TeopeTUYecknii Matepuan u pasobpaHbl peLleHns TUNOBbIX 3ajau.

8. bllp://uolonrl.rw/4789 1bLip:/AW\y.nanolTleler.wy)

MopTan no HaHoTexHonoruam. OCHOBHas LUefb — pa3BuTMe o06pa3oBaHMs B 06/1acTu

HaHOTEXHO/OTUIA 1 MOATr0TOBKA K UHTEPHeT-0NMMNNaze no HAaHOTEXHO/OTUSM.
9. bllp://uolonrl.r/4790 (Minp:/Nyebeletenl:5.cot/)

HagéxHaa crnpaBoyHas WHGpoOpMauma O XMMWUYECKUX I/leMeHTaxX W UuX CBOMCTBax (Ha
aHIIMACKOM fi3bIKe).

10. b11p://aolonrl.rn/4792 (bnp://penocllclable.rw/)

PyCCKOA3bIYHbIA CAAT 0 CBOMCTBAX XMMUYECKMUX 3/1EMEHTOB.

11. bip:/faolonrl.rn/7180 (Mup3Y/wiww3ekLisnmrndy)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/

HekoMmepueckunii cant OHNaliH-06pa3oBaHus, COLEPXUT MHOTO NHTEPEeCHbIX
o6pa3oBaTe/ibHbIX KYpCOB U BUAEONEKUMI ANS WKONbHUKOB, CTYEHTOB U yunTenein. ECTb HECKONbKO
KYpCOB M0 XUMMUMW.

12. biip://uolounrl.rn/4800 (iiip8:/Mwy.ca8.or8/)

Cant Cbertcal Ab3Eac! 8enuce — caMblii aBTOPUTETHBIN B MUPE XUMUU UHPOPMALMOHHbIV

NHTepHeT-pecypc (CalT nnaTHbIR).
13. bMp:/AyY\y\y.xurnuk.ru

CaliT 0 XMMUK: KNaccmyeckme y4ebHUKM, CNPaBOYHUKM, SHLUKIOMELMMN, NMOUCK OPraHNYyecKux

N HEOpraHM4YeCcKnX peakuuii, COCTaB/eHNEe YPaBHEHWI peaKLnid.
14. bnp://orucbetlab.cot/
CaiT, NOCBALLEHHbIV NpakTU4ecKol paboTe B nabopaTopmm
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http://gotourl.ru/4800
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPO/1b 1 OLLEHKA PE3Y/IbTATOB OCBOEHUSA OBLLEOBPA3OBATE/IbHOW
AVNCLUUNNAUHDI

KOHTpO/ib 1 oueHKa pe3ynbTaToB 06Yy4YeHMs OCYLLEeCTBASETCA MNpenojaBatenem B npolecce
NPoBeAeHUs NMPaKTUYECKUX 3aHATUIA 1 nabopaTopHbIX paboT, TeCTUPOBAHUSA, a TaKXe BbIMOJHEHUS
obyyaroWUMnca WHAMBUAYANbHbIX 33JaHWA, MPOEKTOB, WCCNeL0oBaHUA. Pe3ynbTaTbl 06y4YeHUs
OnpefensoT, 4To ob6yvarolimecs [O/DKHbI 3HATb, MOHMMATb W AEMOHCTPMPOBATbL MO 3aBEPLUEHUN
N3yYeHUs AUCLUNINHBI.

Ana dopMmpoBaHWUA, KOHTPONA W OLEHKW pe3y/nbTaTOB OCBOEHUS Y4Y4e6HOW AMCLUNIWHBI
NCMOMb3yeTCA CUCTEMA OLLEHOYHbIX MeponpuATUil, NpefcTaBnflowas coboil KOMMNeKe Y4ebHbIX
MeponpusATUIA, COrnacoBaHHbIX C pe3ysbTaTamu 00y4eHUs U CHOPMYINPOBaHHBLIX C yyeTom PIrOC
COO (npegmeTHble pe3ynbTaThl Mo gucuunnamde) n ®roc Crio.

Twnnbl OLEHOYHBIX
Ne ok/nk Mogynbs/Pasgen/Tema Pe3ynbTaTt 06y4eHus

MeponpuATUi
I OcHOBHOe cogep>kaHue
1 dopmynnposaTb
Pasgen 1. OcHoBbI
6a30Bble MOHATUSA U
CTPOEHMS BellecTBa
3aKOHbI XMMUN
11 OKO01 CTpoeHune aTomMOB CocTaBnaTb Xumnyeckne 1 TecT «CTpoeHMe aTOMOB
XUMUYECKNX 3/IEMEHTOB (POPMY/bl COEAUHEHUA B XMMMUYECKUX 3IEMEHTOB 1
M NpMpoja XMMUYECKOW COOTBETCTBUU CO npmMpoLa XMMNUYecKoin CBA3N».
CBA3N CTEneHb OKMKCNeHus 2. 3afjayn Ha cocTaBs/ieHue

XUMUYECKMX 3NIEMEHTOB,  XMMUYECKUX hOpMYyn
NCXOAS U3 BaIEHTHOCTU U [ABYXaTOMHbIX COEANHEHUI
3NeKTPoOoTpULaTeIbHOCTU (OKCMA0B, CYyNb(UA0B, TMAPULOB
nT.n).
3. 3aflaHnA Ha Ucnonib3oBaHne
XUMMNYECKON CUMBONNKMN U
Ha3BaHWI COeLMHEHNI NO

HOMEHKnaType MexayHapoaHoro

COt03a TEOPETUYECKON U
NPUKNaAHON XUMUKN W
TPUBMA/bHbIX Ha3BaHUI A1
COCTaB/IEHNSA XUMUNYECKNX
(hopMyn ABYXaTOMHbIX
coefMHeHUN (OKCUA0B,
CynbnA0B, TUAPUAOB M T.M.) U
APYrUX HeopraHM4eckmnx
COeMHEHUN OTAeNbHbIX K1accoB

12 OKO01 Mepnoanyecknin 3aKoH N XapakTepu3oBaTb 1 TecT «MeTtannunyeckue /
OK 02 Tabnuya 4.U. XUMMYECKME 3N1EMEHTbI B HEMETaN/IMYecKne CBOMCTBA,
MeHpaeneesa COOTBETCTBUN C UX 3NeKTpoOTPULaTENbHOCTb U
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Ne

2.1

OK/NK

OK 01
OK 04

Mogyns/Pa3gen/Tema

Pasgen 2. Xumuyeckue
peakumu

Tunbl XUMNUYECKUX
peakumnii

PesynbTaTt 06y4eHuUs

NONIOXXEHNEM B
NnepnoanyecKoli cucteme
XUMUYECKNX 3NIEMEHTOB
O.N. MeHpeneesa

XapaKTepunsoBaTb TUMbI
XUMUYECKUX peaKLmnii

CocTasndaTb peakumnu
COeJMHEeHNs, pasnoxeHNs
06MeHa, 3amMeLeHus,
OKMCNUTENbHO-
BOCCTaHOBMUTE/IbHbIE
peakuuu

Twnnbl OLEHOYHBIX
MeponpuATUi

CPOACTBO K 3NEKTPOHY
XUMUYECKMNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM 1 MONOXKEHNEM B
nepuoanYecKoi cnucteme
XUMMNYeckux anemeHtos A.U.
MeHpeneesay.

2. MNMpaKTnyeckue 3afaHna Ha
YCTaHOB/IEHWNE CBA3N MEXAY
CTPOEHMEM aTOMOB XMMUYECKUX
3/1IEMEHTOB M NEPUOANYECKNM
N3MEeHEeHNEeM CBOWCTB
XUMUYECKNX 3/1EMEHTOB U UX
COeANHEHWNIA B COOTBETCTBUM C
nonoxeHmem Mepuogmyeckon
cucteme.

3. MNpaKTNKo-0pneHTUPOBaHHbIE
TeopeTMYecKue 3afaHns Ha
XapakTepu3aumnto XMMUYECKUX
anemeHTOB: «MeTannuyeckue /
HemeTan/In4yeckne CBOMCTBA,
3N1eKTPOOTPULLATENIBHOCTD U
CPOACTBO K 3NEKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM 1 MONOXKEHNEM B
nepuoanYecKoi cnucteme
XUMUYECKNX 3/IEMEHTOB

O.N. MeHgeneesa»

1. 3agaymn Ha cocTaB/eHue
YpaBHEHWUI peakLuii:

- COeAUHeHus, 3aMeLLLeHns,
pa3noXXeHus, 06MeHa;

- OKUCNIUTENbHO-
BOCCTAHOBUTE/IbHbIX Peakuui ¢
ncnonb3oBaHWem mMeToaa
3NeKTPOHHOro 6anaHca

25



Ne

2.2

OK/NK

Mogyns/Pa3gen/Tema

OneKkTponnTmnyeckas
auccoymaumns n NOHHbIN
obMeH

Pasgen 3. CTpoeHune u
cBoicTBa
HeopraHn4eckKmnx
BeLLecTB

PesynbTaTt 06y4eHuUs

CocTaBndATb ypaBHEHUS
XUMUYECKMX peakumnm
NOHHOro 06MeHa ¢
yyacTtnem
HeopraHM4yecKnx BeLLecTB

MNccnepoBaTtb CTPOEHME U
CBOICTBA
HeopraHMYecKnx
BelLlecTB

Twnnbl OLEHOYHBIX
MeponpuATUi

2. 3afjayn Ha pacyeT mMacchl
BeLlecTBa UM 06bEMaA
rasoB Nno M3BECTHOMY KO/IMYeCTBY
BeLLecTBa, macce Unm 06bLeEmy
OfHOr0 U3 y4yacTBYHOLWNX B
peakuMy BeLLeCTB; pacyéThbl
macchbl (06bEMa, KonnyecTsa
BelllecTBa) NPOAYKTOB peakuuu,
eCc/In OHO W3 BeLLecTB MMeeT
npumMecu

1. 3afjaHuns Ha cocTaB/eHue
MONEKYNAPHBIX U NOHHbIX
peakumii c yyacTuem KUcnoT
OCHOBaHWI U conen,
YCTaHOB/IEHWNE U3MEHEHUS
KWUCNOTHOCTU cpefb

2. NabopaTopHas paboTta "Tunb
XUMUYECKMX peakunii™

KoHTponbHas paboTta
«CBONCTBA HEOPraHNUYEeCKMX
BELLLeCTB»
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OK/TIK

Monayas/Pazgen/Tema

PesyabraT 00yuenust

Tunbl oLeHOYHBIX
MeponpHsTHH

3.1

OK 01
IIK 2.1 -
23

Knaccnpuxanms,
HOMEHKJATypa U
CTpOEHHE
HEOPTaHUYCCKUX
BEILECTB

Knaccudpuumnposatp
HEOpraHUYeCKue
BEILLECTBA B COOTBETCTBHHU
C UX CTPOEHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXOJs U3 UX
XUMHYECKOH (POPMYJIbI HITH
COCTaBJICHHE XUMHYECKOU
(bopMyJIBl ICXOs1 3 HA3BAHUS
BELIECTBA [0 MEXIYyHAPOIHON
WUJIU TPUBUAJIBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J0JU (MacChl) XUMHUYECKOTO
3eMeHTa (COeANHEHNs) B
MOJIEKyJie (CMecH).

3. IlpakTuueckue 3anaHus MO
KJIaccu(pUKaLUi, HOMEHKJIATYpe
XUMHUYEeCKUM (popmyniam
HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuueckue 3aaHus Ha
OnpeAeeHne XUMHIECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUA XUMUYECKON
CBSI3M U TUIA KPUCTAJUINIECKOU
peleTKH

3.2

OK 01
OK 02
IIK2.1-
23

DuznKko-xUMHYECKHe
CBOIMCTBA
HEOPraHUYECKUX
BEIIECTB

VcranaBiuBaThb
3aBHCUMOCTD (PU3UKO-
XUMHUYECKUX CBONCTB
HEOPTaHUYECKHX BEIIECTB
OT CTPOEHHS aTOMOB H
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOU
peLIeTKH

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOICTB OKCUIIOB,
KHCJIOT, OCHOBaHHH, aM()OTEPHBIX
TUAPOKCHUIIOB U COJIEN.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKLU
C y4acTHEM IPOCTBIX U CIOKHBIX
HEOpPraHUYEeCKUX BEIEeCTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYEeCKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
THIPOKCHUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEePU3YOIIUX UX
CBOWCTBA U CIIOCOOBI TIOJTY YEHHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TeopeTHYecKue 3a1aHus Ha
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Noe OK/nK Mogaynb/Pasgen/Tema PesynbTaTt 00y4yeHMs

3.3 OKO01 NpeHTngpurkauyms WccneposaTb
OK 02 HeopraHnyecKmnx KauyeCTBEHHbIE peakuun
OK 04 BELL,ECTB HeopraHM4yecKnx BeLLECTB
4 Pasgen 4. CtpoeHne n  WccnepoBaTb CTPOEHME U
CBOWCTBa CBOMCTBA OpraHMyYeckKnx
OpraHunyeckKnx BeLLecTB
BeLlecTB
41 OKO01 Knaccud nkayms, KnaccugunuymposaTtb
MK 2.1- cTpoeHue un opraHuyeckue BellecTBa B
2.3 HOMeHKnaTtypa COOTBETCTBUU C NX

OpraHNYyeckux BewecTs CTPOEHUNEM

42 OKO01 CBoiicTBa OpraHM4yeckMx Y cTaHaB/NBaTb
OK 02 coefinHeHue 3aBUCMMOCTb (PM3UKO-
OK 04 XUMUYECKNX CBOWCTB
OpraHMYecKux BeLLEecTB OT
CTPOEHUS MONIEKYN

Twnnbl OLEHOYHBIX
MeponpuATUi

CBOWCTBA U Mony4yeHune
HeopraHn4yeCcKnX BeLecTs

1 MMpaKTUKO-OpUEHTUPOBAHHbIE
3a/laHnd No COCTaB/IEHUIO
XUMUYECKNX peakLmnil ¢ y4yacTuem
HeopraHM4YecKnx BeLLecTs,
NCNONIb3yeMbIX AN UX
NaeHTUPUKayum.
2.labopaTopHas paboTa:
“NpeHTnduKaLma
HeopraHn4yeckux eeLecTs”

KoHTponbHas paboTta
«CTpOeHMe 1 CBONCTBA
OpraHM4ecKnX BeLLLecTB»

1. 3afjaHuns Ha cocTaB/eHue
Ha3BaHWN OpraHNYecKnx
COEAMHEHWI MO TPUBUASIBHOW UK
MeXAyHapOoLHOM
cucTemMaTUYeCcKo HOMeHKNaType.
2. 3ajaHna Ha cocTaBJ/ieHue
MOMHBIX U COKPaLLeHHbIX
CTPYKTYPHbIX (hopMy/i
OpraHMYecKunx BeLLEeCTB
OTAEe/NbHbIX K/acCoB.

3.3a4auum Ha onpefgeneHue
npocTeiwen Gopmynbl
OpraHn4ecKor Monekysbl, UCXO4S
13 3anNeMeHTHOro cocTasa (B %)

1. 3afaHns Ha cocTaB/eHue
YPaBHEHUIN XUMUYECKNX peaKLnit
CyyacTueM OpraHuyeckmnx
BeLLeCTB Ha OCHOBAHMUM KX
cocTaBa M CTPOEHUS.

2. 3afaHnd Ha cocTaBJ/ieHne
YPaBHEHUI XUMUYECKNX peakLuii,
UNNIOCTPUPYIOLWUX XUMUYECKNE
CBOICTBA C y4EeTOM MeXaH13MOB
NPOTEKaHMNA AaHHbIX peakuunin un
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4.3

5

OK/NK

OK 01
OK 02
OK 04
MK2.1-
2.3

OK 01
OK 02

Mogyns/Pa3gen/Tema

NpeHTngpurkayms
OpraHMYecKunx BeLLecTs,
NX 3Ha4YeHne n
NpPUMeHeHne B ObITOBOWA
N NPOM3BOACTBEHHO
LeATeNIbHOCTU YenoBeka

Paspgen 5.
KuHeTuyeckune v
TepMognHaMU4YecKume
3aKOHOMEPHOCTH
npoTeKaHuns
XUMUNYECKNX peaKLmii

CKOpOCTb XMUYECKUX
peakuuii. XumMmnyeckoe
paBHOBecue

Pasgen 6. PacTtsopbl

PesynbTaTt 06y4eHuUs

WccneposaTb
KayeCTBEHHbIe peakLuu
OpraHMyeckKmnx
COeAVHEeHNI OTAEeNbHbIX
Knaccos

XapaKTepu3oBaTb
B/IMSIHME Pa3/INYHbIX
(hakKTopoB Ha
paBHOBeCKHE U CKOPOCTb
XUMUNYECKUX peakLnii

XapakTepn3oBatb
BNIVAHWE KOHLEHTpaLmm
pearmpyrLmx BewecTs u
TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakLunin
XapakTepn3oBaTb
BNVAHNE U3MEHEHUS
KOHLIEHTpaL M1 BeLecTB,
peakuunn cpegbl v
TemnepaTypbl Ha
CMeLLEeHNE XUMMNYECKOTO
paBHOBECMKS

MNcecnepoBatb NCTUHHBbIE
pacTBopbl C 3ajaHHbIMN
XapakTepuctukamm

Twnnbl OLEHOYHBIX
MeponpuATUi

reHeTMYECKOI CBA3N
OPraHNYyecKnx BELLECTB pPa3HbIX
KNaccos.

3. PacueTHble 3agayn no
YpaBHEHUSAM peakuuii ¢ yyacTmem
OpraHnYyecKunx BeLLecTB.

1 MMpaKTUKO-OpUEeHTUPOBAHHbIE
3a/laHnd No COCTaB/IEHNIO
XUMUYECKNX peakLmnil ¢ y4yacTuem
OpraHnMyecKnx BeLLecTB, B T. U.
MCNOMb3yeMbIX ANA UX
naeHTUGMKaLmMn B 6bITy 1
NMPOMbILLIEHHOCTH.

2. NNabopatopHas paboTa:
“NaeHTUDUKALNA OpraHnyecKnx
CcOeANHEHWNIA OTAeNbHbIX KnaccoB”

MpaKTUKO-OPUEHTUPOBaHHbIE
TeOpeTMYecKue 3aaHns Ha
aHanu3 (hakTopoB, BANAKOLWMX Ha
N3MEHEHME CKOPOCTU XMMUYECKOW
peakuuu. MpakTnKo-
OPVEHTUPOBaHHbIE 3aflaHNA Ha
npuMeHeHue npuHuunna Jle-
LWaTenbe 4ns HaxoXaeHus
HanpaB/ieHUs CMeLLeHuns
paBHOBECUA XMMUYECKOW peakLuu
N aHann3 pakTopoBs, BANAOLLUX
Ha CMeLLeHne XMN4YecKoro
paBHOBECUSA
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Ne OK/MNK

6.1 OKO1
OK 02

6.2 OKO01
OK 04

Mogyns/Pa3gen/Tema

MoHATME 0 pacTBOpax

ViccnepoBaHue CBOWCTB
pacTBOpoOB

PesynbTaTt 06y4eHuUs

Pa3znnyaTtb MCTUHHbIE
pacTBOpbI

WcecneposaTb (hn3mko-
XUMUYECKME CBONCTBA
NCTUHHbIX PacTBOPOB

Twnnbl OLEHOYHBIX
MeponpuATUi

1. 3agauun Ha NpUroToBEHMe
pacTBOpPOB.

2. NpaKTUKO-OpPUEHTUPOBAHHbIE
pacyeTHble 3afaHng Ha
[ANCNEPCHbIE CUCTEMBI,
Mcnosib3yemble B ObITOBON U
NPOU3BOACTBEHHOMN AeATENIbHOCTM
yesioBeka

NabopatopHasa paboTa
“IMpuroTosneHne pacTsopos”

Il TpotheccuoHabHO-O0PUEHTUPOBAHHOE ColepXKaHne (cofep>kaHne NPUKAaLHOro MoLyns)

OK 01
OK 02
OK 04
OK 07
MK2.1-
2.3

Paspgen 7.

Xnmus B 6bITY ”
NPON3BOACTBEHHOIA
[esATe/IbHOCTH
yesioBeKa

XMus B 6bITY 1
NPOW3BOACTBEHHOW
[eaTeNlbHOCTN YenoBeka

OueHnBaTb nocnefcTBnA 3awmurta Keica (C y4eTom

ObITOBON U
NPON3BOACTBEHHOIA
NessTeNbHOCTU YenoBeKa
C No3nunii
3KO0/10rNYecKom
6e3onacHocTH

OueHunBaTb NOCNEACTBUA
ObITOBOM 1
NMPOU3BOACTBEHHOW
[eATeNbHOCTN YenoBeKa C
No3nLKUIA 3KONOTNYECKOW
6e30nacHOCTM

Oyayuieli npoteccMoHanbHoOM
[eATeNbHOCTN)

Kelic (c yueTom byayLiel
npoeccnoHanbHoM
LeATeNbHOCTH)

B0O3MOXHble TEMbI KECOB:

1 byayune matepuanbsl gns_
CTPOUTENbHBIX, JOPOXHbIX
MaluH, obopyaoBaHus

1 NpUBOPOCTPOLHMS.

2. BnvsHne TpaHCNOPTHbIX
CPELCTB Ha OKpYXXaloLWyto cpegy.
3. Cuna ctanu.

4. YTnnunsaunsg XmuMmnyecknx
mMaTepuasioB pasMyHbIX
KaTeropuin 1 pasninyHbIX K1accos
OMacHoCTHU.
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