locynapcTBeHHOe aBTOHOMHOE NpPodeccMoHanbHoe 06pa3oBaTeNbHOe yupexaeHue

«MamagblLCKNIA NONNTEXHUYECKNIA KONNeaxX»

— MY TAEPXKOARK »
3amgupektopano TO

B.B.®aii3peeBa

PABOYAA MPOTPAMMA
Oucumnandel Of. 12 Xumusa

no cneymnanbHocTn 23.02.03 TexHU4YeckKoe 06CyXMBaHWE U PEMOHT aBTOMOBUIBHOIO TpaHcnopTa

2023r
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COUMa/IbHO-TYMaHUTapPHOro LMK/IOB CPeAHero npogeccmoHaibHoro obpasosaHus poTokon Ne 14 oT «30»
Hon6ps 2022 r.)
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1. OBIIASI XAPAKTEPUCTUKA PABOUEI ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI « XUMUS»

1.1. MecT0 MCUMIVIMHBI B CTPYKTYpPe OCHOBHOWH mNpo(ecCHOHAIbHOI
00pa30BaTeJIbHON NMPOrpaMMBblI
OO0wmeoOpazoBaTeNibHas IUCUUIUIMHA « XUMHS» SBISIETCS 00s3aT€IbHONW YaCThIO

0011e00pa3oBaTeNbHOrO IUKIa 00pa30BaTENBHON MPOrpaMMbl B COOTBETCTBHH C
OI'OC CIIO no cnenmambHOCTH «TeXHMUYECKOE OOCIYy:)KMBAHUE MW PEMOHT
aBTOMOOUJILHOTO TPAHCIIOPTA.

1.2. Ile1u ¥ IUIAaHUPYEMbIE pe3yJbTaThl 0CBOCHUS JUCIHHUILTUHBI

1.2.1. llesm 1 3a1a49¥ AUCHMIIMHBI

@opMHUPOBAHUE Y CTYACHTOB MPEACTABIEHUS O XUMHYECKOM COCTaBJIAIOLLEN
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA KaK OCHOBBI MPUHSTHS PELICHUI B )KU3HEHHBIX
Y TPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO NOBEACHUS B IPUPOAHOM Cpeae.

3agaum IMCUMILINHBI:

1) cdopmupoBarh MOHMMAHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SBJICHHWI B OKPY’KAIOWIEH cpele, LENOCTHON HAyYHOW KapTHHBI MHUpA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKHX M OPraHuYEeCKUX
BEUICCTB, YPABHEHUS XUMHUYECKUX PEAKLIUNA, OOBICHATh UX CMBICI, AHTEPIPETUPOBATh
PE3yJIbTAThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  NPOBCACHHS  MPOCTEHINMX  XUMHYECKHX
SKCIECPUMEHTAJIBHBIX ~ HMCCIAEAOBAHUI ¢ COONIOACHMEM MpaBHia  O€30MacHOro
oOpalleHHs ¢ BEIIECTBAMU U JTa0OPaTOPHBIM 000PYI0BAHUEM

4) pa3BUTh yMEHMS HMCHOJB30BaTh WH(MOPMALMIO XUMHUYECKOIO XapakTepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) copmMupoBaTh yMEHUS MPOTHO3WPOBATH MOCEACTBUS CBOEH NEATENBHOCTH U
XUMHYECKHAX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMuUpPOBATh MOHUMAHWUE 3HAYMMOCTH AOCTMIKCHHA XUMHYECKOH HAYKH W
TEXHOJIOTHA JUIsl pa3BUTHUS COLMAIBHONW W TPOU3BOACTBEHHOM cep.



1.2.2. MnaHunpyemble pe3ynbTaTbl 0CBOEHUA 06LLe06pa3oBaTe/lbHON ANUCUMUNAMHBI B cOOTBETCTBUM ¢ PITOC CIO un

Ha ocHoBe ®IOC COO

Koa n
HaMMeHOBaHU
e

hopMUpyemMbIX

KOMMEeTEeHLWN

OK 01.
Bbi6mpatb
cnocob6bl
pelleHns 3agau
npogeccuoHarn
bHOWA
feATeNnbHOCTH
NPUMEHUTENbH
0 K pa3MyHbIM
KOHTEeKCTam

YKa3sblBawTCSA JIMHHOCTHbE U MeTanpeaMeTHble pe3ysnbTaTbhl M3 ¢roc COO
opmupyembie obweobpaloBaTenbHOW ANCUUNAVHON

(hopwve,

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNNNHBI

O6uwumel

B yacTtu TpyaoBOro BocnmTaHus:

- TOTOBHOCTb K TpPyAy, OCO3HaHWe LEHHOCTU
mMacTepcTBa, TpyLoIb6ue;

- TOTOBHOCTb K  aKTWMBHOW  AeATeNbHOCTU
TEXHOMOIMYECKOW M couManbHOM HanpaBieHHOCTH,

CMoOCO6GHOCTb  MHULMMPOBATb, NNaHMPOBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TaKyl0 AeATe/IbHOCTb;
- NHTepec K pas3NnyHbIM cthepam
NpogecCMOHaNbHON AeATEeNbHOCTH,

OBnapgeHwne YHUBEpPCa/IbHbIMU y4yebHbIMU
no3HaBaTe/IbHbIMU AeCTBUAMMU:

a) 6a3oBble IOrMYecKne 4encTBUSA:

- CaMOCTOATENbHO (hopmynuposatb n
aKTyanmsmpoBaTb npob6nemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- yCTaHaBNMMBaTb CYLIECTBEHHbIA MNpPU3HaK WAn
OCHOBaHMA [N CpaBHeHWUs, Knaccuukaumm u
0606L1eHNS;

- onpefenaTb Uenu  AesATeNbHOCTM,
napameTpbl ¥ KPUTEPUMN UX AOCTUXKEHUS;
- BbISIBNSATb 3aKOHOMEPHOCTU W MPOTMBOPEYMNS B

3afaBaTh

JucumnnnHapHbie2

- BNafgetb  CUCTEMON  XUMMWUYECKMX  3HaHWW, KOTOpas  BK/OYaeT:
OCHOBOMoONaratoLWnme MOHATUA (XMMUYECKUI 3MEMEHT, aToM, 3/1eKTPOHHas
060n104Ka aToma, S-, p-, d-3/IeKTPOHHbIE OpbUTanM atoMoB, MOH, MONEKYNa,
BaNEHTHOCTb, 3/IeKTPOOTPULLATENIbHOCTb, CTEMeHb OKWUC/IeHUS, XUMU4yeckas
CBA3b, MOfIb, MOASIPHAs Macca, MONAPHbIA 06bLEM, YrNepoAHbIA CKener,
(hyHKUMOHanbHaa rpynna, pagukan, WM30Mepus, W30Mepbl, FOMOSIOrNYECKU
pAg, TOMONOrW, yrnesofopoAbl, KUC/IOPOA- U a30TCOAep Kalle COoefMiHEeHUA,
Ovonornyeckn akTuBHble BewlecTBa (YrneBoAbl, XWpbl, 0enkn), MOHOMEp,
nofMMmep, CTPYKTYPHOe  3BEHO,  BbICOKOMOJIEKYNSIPHbIE  COEAUHEHUA,
KpucTaniMyeckas pewleTka, TUMbl XUMUYECKUX peakuyuini (OKUCAUTENbHO-
BOCCTAHOBMUTE/IbHbIE, 3K30-U 3HLOTEPMUYECKUE, PeaKkLUn MOHHOro obmMeHa),
pacTBOp, 3/1EKTPONINTLI, HE3NIEKTPONUTLI, 3NeKTPONUTUYECKAA Auccounams,
OKMCANTeNb, BOCCTAHOBUTE/b, CKOPOCTb XMMMUYECKOWN peakuuu, XMMUYeCcKoe
paBHOBecHe), Teopuu U 3aKOHbl (TEOpPUA XMMMUUYECKOT0 CTPOEHUd
opraHmyeckux BewectB A.M. byTnepoBa, Teopusi 3M1eKTPOUTUYECKOMN
auccoumnaunmn, nepuoanyecknin 3akoH .. MeHaeneesa, 3aKOH COXPaHEHUS
Maccbl), 3aKOHOMEPHOCTWN, CMMBOJSINYECKNIA A3bIK XUMUKN, (PAKTONOTMYECKNE
CBefeHNA 0 CBOWMCTBaX, COCTaBe, NMosyyvyeHUU n 6e30MacHOM MCMNOJb30BAHUN
BaXKHEMLWMNX HEOpPraHUYecKUX W OpraHnUYeckMx BewectB B ObITY #
NPakTUYeCcKOW AesATeNIbHOCTU YeN0BeKa,;

- YMeTb BbISBNATb XapakKTepHble MPU3HaKM W B3aMMOCBSA3b W3YUYEHHbIX

(B nocnepgHeii pegakumn ot 12.08.2022) B oTrnarofibHol

Z,U,I/ICLI,I/II'IJ'II/IHaprIe (I'Ipe,QMeTHbIE) pe3ynbTaThbl yKa3biBalnTCA B COOTBETCTBUMN C METOAMKOﬁ npenogaBaHna AONCLUUNNHDLI



paccMaTpUBaEMbIX SB/IEHUSAX;
BHOCUTb  KOPPEKTMBbI B  [E€ATENbHOCTb,
OU€eHMBaTb COOTBETCTBME Pe3yNbTaToOB LENsAM,
OLleHMBaTb PUCKMN NOCNEACTBUIA AeATENbHOCTY;
- pa3BMBaTb KpeaTUBHOE MbILU/IEHNE NPU PELLEHNN
YKV3HEHHbIX Npo6nem
6 6as3oBble nccnegoBaTebCKue AeicTBUS:
- BNajeTb HaBblkaMu Yy4ebHO-uccnefoBaTeNbCKOM
7 NPOEKTHO [eATeNbHOCTH, HaBblKamMu
paspeLleHuns npobnem;
- BbISIBNATb MNPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanumaupoBaTb 3afayy, BblABMraTb rnmnoTesy ee
peLleHuns, HaxXoAnTb apryMeHTbl ans
[OKa3aTenbCTBa CBOMX YTBEPXAEHWI, 3ajaBaTb
napamMeTpbl U KPUTEPUUN PELLEHNS;
- aHanM3MpoBaTb MO/MYYEHHbIE B XOAe peLleHuns
3afaun pesynbTaTbl, KPUTUYECKU OLEHMBATb WX
[OCTOBEPHOCTb, MPOrHO3MpOBaTb W3MEHEHWE B
HOBbIX YCNOBUSIX;
- YMeTb MEpPeHOCUTb 3HAHUS B MO3HABaTENbHYH W
NPaKTUYEeCKYH 061aCTh XN3HELEATENbHOCTH;
- YMeTb MWHTErpupoBaTb 3HaHMWA W3 pasHbIX
npeaMeTHbIX 06n1acTel;
BblABUraTb  HOBble  uMAaewn, npegnaratb
OpUTMHaNbHble NOAXOAbI N PELUEHNS;
- CNOCOBGHOCTb MX UCMOMIb30BaHNA B
Nno3HaBaTeNbHON U COLManbHO NpaKTUKe



MOHSITUH, MPUMEHSATh COOTBETCTBYIOIINE MOHATHSI IPH OMUCAHUN CTPOSHUS U
CBOIMCTB HEOPraHHYECKHX M OPraHMYEeCKUX BEIIECTB M MX MpPEBpaLICHHIT,
BBISBJIATD  B3aUMOCBSI3b ~ XUMHYECKMX  3HAHUH €  TNOHATHAMH |
NPECTABICHUSIMH APYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb UCIOJb30BaTh HAUMEHOBAHUS XUMHYECKUX  COCJUHEHHI
MEXAYHAPONHOIO COK3a TEOPETHYECKOM M NPUKIAAHOW XUMHUH H
TPUBHAJIbHBIC HA3BAHHsI BaXKHEHIINX BEIIECTB (STHJIEH, aLleTHUICH, [IULEPHH,
denon, Qopmanbaernn, yKCyCHas KHCIOTA, TJMIMH, YrapHbId Tas,
YIJIEKUCIBINA a3, aMMHUAK, TallieHasl U3BeCTh, HeraleHas U3BeCTb, MTUTbEBAsI
cofa M IOPYIuX), COCTABISATH (POPMYJIbI HEOPraHUYECKUX M OPraHUYEeCKUX
BELECTB, YPABHEHUs] XHMHYECKHUX peaKkUuid, OOBACHITb HX CMBICH,

NOATBCPKAATH XapaKTCPHBIC XUMHNYECCKHUE CBOMCTBA BEILIECTB
COOTBETCTBYHOIIUMU SKCIIEPUMECHTAMHU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHX
peaxkumii,

- YMETb YCTAaHABJIMBATH NPUHAAJICKHOCTL HU3YUYCHHBIX HCOPTAHUYCCKUX U
OpPTaHUYCCKUX BCIICCTB K OMNPEACIICHHBIM KJIaCCaM W IpyIIlaM COGI[I/IHGHPIfI,
XapaKTCpU30oBaTb UX COCTaB U Ba)KHEUIIINE CBOfICTBa; ONnpeaciisATb BUIAbL
XUMHUYECKUX CBsi3ell (KOBaJICHTHAs, MOHHAS, METaJUIM4YeCKasi, BOIOPOAHAs),
TUIIBI KPUCTAJINIMYCCKHUX PCIICTOK BCIICCTB, KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUEC
peakuuy,

- chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTABISTFOLIEH
eCTeCTBeHHOHay‘{HOfI KapTHUHBI MHUpPa, POJU XMMHUHU B IIO3HAHHUU SIBJIEHUU
npupoabl, B (OPMHUPOBAHWH MBIIJIEHUS U KYJbTYPbl JIUYHOCTH, €€
($YHKIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM ISl PEIIeHUS MPAKTHUECKUX
3ama4 ¥ SKOJOrHYecK OOOCHOBAHHOTIO OTHOLICHHS K CBOEMY 3IOPOBBIO U
MIPUPOAHOI Cpene,

- YyMeTb MPOBOIUTH PacUeThl MO XUMHYECKHM (OpMyJiaM H ypPaBHEHHSIM
XUMHWYCCKUX peaKI_II/Iﬁ C UCITOJIB30BAHUECM (I)I/ISI/ILIGCKI/IX BCJIMYHH,
XapaKTEePU3YIOIUX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI. Macchl, oObema
(HOpMaJlbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEMIECTBA, WCIOIb30BATh
CUCTEMHBIC XUMHWYCCKUEC 3HAHUA JIA TPUHATUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMCHCHHUEM




OK 02.
Vicnonb3oBaTb
COBPEMEHHbIE
cpencTea
noucka,
aHanmsa un
NHTepnpeTauun
NHopMaLun un
NHpOPMaLMOHH
ble TEXHO/I0T UK
ans
BbIMOJIHEHNA
3afav
npogeccuoHarn
bHOWA
LeATeNIbHOCTH

B 06/1acTU LLEHHOCTW HaYYHOr0 NMO3HAHMSA:
chopMMpPOBAHHOCTb MWPOBO33PEHNS
COOTBETCTBYHLLEFO  COBPEMEHHOMY  YPOBHHO
PasBUTUS HayKM U O0OLECTBEHHOW MpPaKTUKK,
OCHOBAHHOTO Ha Avanore Ky/bTyp,
CMOCOGCTBYIOLLET0 OCO3HAHWKO CBOEro MecTa B
NONVUKYNbTYPHOM MUPE;
- COBEpPLUEHCTBOBAHME A3bIKOBOW W YMTATENbCKOM
Ky/bTypbl KakK CpefCcTBa B3aMMOAEWCTBUSA MeXAy
NIOABMU 1 MO3HAHUSA MUPA;
- 0CO3HaHMe LIEHHOCTU Hay4yHOW [esTeNbHOCTH,

rOTOBHOCTb OCYLLLeCTBNATb NPOEKTHYO "
nccrefoBaTeNibCKyHo LeAaTeNnbHOCTb
WHAMBUAYANBHO W B Tpynne;

OBnapgeHwne YHUBEpPCa/IbHbIMU y4yebHbIMMU

no3HaBaTe/IbHbIMU AeACTBUAMMN:

B paboTa c MHopmaumei:

- BNafieTb HaBblKaMW MONYYEHUS WH(OpMaLUK 13

MCTOYHUKOB  pasHbiX TWUMOB, CaMOCTOATENbHO

OCYLLEeCTBNATb MOWCK, aHanu3, CUCTeMaTM3auno W

NHTepnpeTaunto MHMOpMaLMn pasnnyHbIX BUAOB U

(hopM npeacTaBneHUs;

- co3faBaTb TEKCTbl B pasnyYHbIX opmatax C

y4yeTOM Ha3HayeHWs UHGPOpMaLUN U  LeNeBoin

ayauTopun, Bbibupas  oNTUManbHYH  (hopmy

npeAcTaBfeHns U BU3yanusaunm;
OueHMBaTb  AOCTOBEPHOCT,

MH(OpMaLuKn, ee COOTBETCTBUE

MOpasbHO-3TUYECKMM HOPMaM;

- UCMONb30BaTb CPeACcTBA WMHMPOPMALMOHHLIX W

NEernTMMHOCTb
npaBoBbiIM W«

KOMMYHWKALUMOHHbIX TeXHONMOTWUI/ B  peLleHun
KOFHUTUBHBbIX, KOMMYHUKATUBHbIX "
OpraHM3alMoHHbIX  3afady C  Cob6MaeHUeM

Tpe6OBaHI/II7I IProHOMUKHN, TEXHUKN 6e30nacHoCTH,



- yMeTb IUIAHUPOBaTb W  BBINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpalueHus OpPraHUYECKHX BELIECTB IPU HATPEBAHUH, [MOJYUYCHHE
STHJIEHA U W3y4YeHHE €ro CBOWCTB, KaUECTBEHHbIC PEAKLHUU Ha aJbJeTruipbl,
KpaxMaJl, YKCYCHYIO KHCIOTY, JAeHaTypauusi O€JKOB IpH HarpeBaHUH,
[[BETHbIE pPEAaKUWU OENKOB, TMPOBOAUTH PEAKIMH HMOHHOrO OOMeHa,
OTIpPeNeNATh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN Ha CyibaT-,
kapOOHAaT- ®  XJIOPUI-aHMOHBI, Ha  KAaTHOH  AaMMOHHS,  pelarh
SKCIIEPUMEHTANIbHBIE 3amauu nmo TeMaMm "Metamsl" u "Hemeramner") B
COOTBETCTBUHM C MpaBWJIAMH TEXHUKH O€30MacHOCTH MpH oOpameHuHn ¢
BEIeCTBAMH U JIaOOPaTOPHBIM OOOPYAOBAaHHEM; MPEACTABISTh PE3YJIBTATHI
XUMHYECKOTr0 3KCIIEpUMEHTa B (JOpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOPMyJTHPOBATH BHIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HHPOPMALIHIO, TTOIY4aeMYI0 U3 Pa3HbIX
UCTOYHHUKOB (CpenCcTB MaccoBoil nHpopMaruy, cetb MIHTepHET U Npyrue);

- BJageTh OCHOBHBIMH METOJAMH HAyYHOrO TIO3HAHHUS BELIECTB M
XUMUYECKUX  sIBJIeHUH  (HaOMroneHWe,  U3MEpeHHe,  HKCICPUMEHT,
MOJISTTUPOBAHUE);

- YMeTb MpPOBOIUTH PacueThl MO XUMHYECKHM (OpMyJiaM H ypaBHEHHSIM
XUMHYECKUX  pEeakIMid C  HUCIOJb30BAHHEM  (PH3UYECKUX  BEJIUYUH,
XapaKTEePU3YIOIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI. MaccChl, o0beMa
(HOpMaJlbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA, WCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 NPUHSTHS PEIleHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLIUIX, CBI3aHHBIX C BEIECTBAMH U UX PUMEHEHHUEM




OK 04.
AekTnBHO
B3aMMO/IEACTBO
BaTb M
paboTaTb B
KONNEKTUBE U
KOMaHfe

FTUrUeHbl, pecypcocbepexeHns, MpaBOBbIX W
3TMYECKUX  HOPM,  HOPM  WMH(OPMaLMOHHOM
6e30MnacHoOCTU;

- BNafeTb HaBblKaMun pacno3HaBaHWs 1 3aWuThbl
NHopPMaLUK, MHPOPMALIMOHHON 6e30MacHOCTM
NNYHOCTW;

- rOTOBHOCTb K camopasBuTuIo,
CaMOCTOATENbHOCTU U CaMOONPEeSENEHNIO;
-0BNnajeHue HaBblKamu yuebHo-
nccnefoBaTeNlbCKON, MNPOEKTHOM W couuanbHOM
[eATeNbHOCTH;

OBnapgeHue YHUBepCcanbHbIMMN

KOMMYHUKaTUBHbIMU AeCTBUAMMN:

6) coBMeCcTHas AeATeNbHOCTb:

- TMOHMMaTb W WUCMNONb30BaTb MNpeuMylLLecTBa
KOMaHAHOWN U MHAMBUAYaNbHOW paboThl;

- MPUHUMATb LENM COBMECTHOW [eATeNbHOCTH,
OpraHu30BbIBaTb Y KOOPAWHUPOBAaTL AENCTBUS NO
ee [OCTMXXKEHWID: COCTaBNATb NnaH [AeicTBUi,
pacnpefenstb Pov C y4eTOM MHEHUI YY4aCTHUKOB
06CyXaaTb pe3ynbTaTtbl COBMECTHON paboThl;

- KOOPAMHMPOBAaTb W BbIMOMHATL paboTy B
yCNoBuAX peanbHoro, BUPTYaNbHOTO "
KOMGVWHMPOBAHHOIO B3aUMOENCTBUSA;

- OCYLLeCTBNATb MO3UTUBHOE CTpaTermyeckoe

noBefleHNe B Pa3NYHbIX CUTYyauusx, NPoOABAATb
TBOPYECTBO U BOOGPaXeHue, BbITb MHULNATUBHBIM
OBnafeHne yHuBepcasnbHbIMWU PEryiSTUBHbIMU
JEeNCTBUAMMN:

r) NpUHATUE cebs U APYruX NKOJeNn:

- NPMHMMaTb MOTUBbI U apryMeHTbl APYTUX N04ei
npv aHanu3se pe3ynbTaTtoB AeATeNIbHOCTY;

- NpW3HaBaTb CBOE MPaBO U NpaBo APYruX Noaein

- YMeTb MNaHMpoBaTb W  BBIMNOAHATb  XUMUYECKWUA  3KCNEpPUMEeHT
(MpeBpaleHns OpraHNYecKMx BeLLecTB MNPV  HarpeeBaHWW, Mony4veHue
3TUMEeHa U U3y4YeHWe ero CBOMCTB, KayeCTBEHHble peakuun Ha anbAeruibl,
Kpaxman, YKCYCHYK KUC/OTY; [eHaTypauus 6enKoB nNpu HarpeeaHum,
LUBETHble peakuun O6enkoB; MPOBOAUTL peakuum WOHHOro o0b6MmeHa,
OnpefenaTb Cpeay BOAHbIX PAacTBOPOB, KaYeCTBEHHbIe peakLuumn Ha cynbgar-,
KapboHaT- M XNOPWUA-aHWOHbI, HA  KaTMOH  aMMOHMA;  pelaTb
aKcnepumeHTanbHble 3afjaun no temam “Metannbl” u "Hemetannbl™) B
COOTBETCTBMW C MNpaBuMnaMy TEXHMKM 6e3onacHocTu npu obpaweHun ¢
BellecTBaMn M nlabopaTtopHbIM 060pyL0BaHMEM; NpPeAcTaBNATb pe3y/bTaTbl
XMUMUYECKOro aKCcneprMeHTa B (hopMe 3anncy ypaBHEHUn COOTBETCTBYHOLUX
peakuunin n hopmMynmpoBaTth BbIBOAbl HA OCHOBE 3TUX Pe3y/bTaToB



Ha OIIHOKH;
- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MU C
MO3UIUH PYTrOro YeJIOBEKa,

OK 07. B o01acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS: - chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTaBISTFOLICH
CopeticTBoBaTh | - C(HOPMUPOBAHHOCTD HKOJIOTHUECKOH KYJBTYPBI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJM XUMHUU B TO3HAHUHU SIBJICHUH
COXPaHEHUIO MOHUMAHNUE BIIUSHUS COLMAIbHO-3KOHOMHYECKUX | MPUPONbL, B (POPMHPOBAHMH MBIIUICHUS H KyJbTYPbl JINYHOCTH, €€
OKpY’KaloIlel | MpOLeCCOB  HAa  COCTOSHUE  NPUPOAHON U | PyHKIMOHAIBHON rpaMOTHOCTH, HEOOXOMUMOMN ISl PEIUEHHs MPAKTHIECKUX
cpensl, COLMAIbHOW  Cpedbl, OCO3HAHHWE TJO0AJBbHOIO | 33/1a4 M 3KOJOrM4eckn OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3IOPOBBIO U
pecypcocOepex | XxapakTepa 3KOJOTHYECKUX mpodieM; MIPUPOJHOM Ccpene,;

€HUIO, - TUIAHUPOBAHHME M OCYINECTBJIEHHE NCHCTBHI B | - yMeTh COONIONATh MPaBUIIA HKOJIOTHYECKH LIEIecO0Opa3HOro MOBENEHHUs B
MPUMEHSATD OKpY’KaroIlel cpene Ha OCHOBE 3HAHUS Lejed | ObITy U TPyIOBOW AEATENBHOCTH B LIENAX COXPAHEHHUS CBOETO 37I0POBbS U
3HaHUA 00 YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA, OKpy>Karollel MPUPOIHON Cpefbl; YUYWUThIBaTh OMNACHOCTh BO3JEHCTBUS Ha
HU3MEHEeHUU AaKTUBHOE HENpHUsATHE JEeHCTBUM, TPUHOCALIUX | )KUBbIE OPraHU3Mbl OMNPEIENICHHbIX BEIIECTB, MOHHUMAs CMBICI IMOKa3aTels
KJIMMAaTa, Bpe OKpY Karolleil cpene, MPEeAEIbHON JONMYCTUMON KOHLIEHTPaLUU

MIPUHLIMITBI - yMEeHHe MPOTHO3MPOBATh HEOJIAroNpHsTHBIC

OepeKIMBOTrO SKOJIOTHYECKHE MOCNIEACTBUS MPEANPUHUMAEMBIX

MPOU3BOACTBA, | ACHCTBUM, IPENOTBPALIATh UX,

3¢ pexkTuBHO - paciuipeHue OMbITa NS TeIbHOCTH

NENUCTBOBATh B | SKOJIOTHYECKON HAINIPaBJIEHHOCTH,

YpEe3BbUANHBIX | - OBIAJCHUEC HABBIKAMH YUEOHO-UCCTIEA0BATENBCKOM,

CUTyaLUAX MPOEKTHOU M COIUATBHOU ACATCIBHOCTH,

IIK 3.1 B gactu Tpy0BOro BOCIIUTAHHUS -TIOATOTaBJINBAThH pabodee MecTo, 00OPYAOBAHUE, ChIPBE, NCXOAHBIE

-F'OTOBHOCTH K aKTUBHOU NS TEIHbHOCTH
TEXHOJIOTMYECKON U COLMAJIbHON HANTPAaBJIEHHOCTH,
CrocOOHOCTh MHULIMMPOBATH , TUIAHUPOBATH U
CaMOCTOSITE€JIBHO BBIMOJIHATD TAKYIO AEATEIbHOCTD;

-MHTEPEC K Pa3InIHbIM cepam
npodeCcCHOHATBHON eI TETbHOCTH, OBJIAACHNE
YHHUBEPCATbHBIMU Y4€OHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU. BHOCHTb KOPPEKTHBBI B
NeSITeIbHOCTD, OIICHUBATb PUCKHU TOCIEICTBUN

MaTepualibl B COOTBCTCTBUU C MHCTPYKIHUAMU U PETIIAMEHTAMU.




NeSATEeNIbHOCTH,

IIK 4.1

B uacTtu Tpy10BOro BOCIIUTAHUS:

-TOTOBHOCTb K aKTUBHOM J€STENIbHOCTH
TEXHOJIOTHYECKON U COLUAIbHON HANPaBJICHHOCTH,
CHOCOOHOCTh MHUIIMHMPOBATS , IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJHATD TAKYIO 1€ATEIbHOCTD;
-MHTEPEeC K Pa3IMUHBbIM chepam
npodeCcCHOHATBHON eI TEIbHOCTH, OBJIAACHNE
YHHUBEPCAIBbHBIMU YU€OHBIMHU TO3HABATEIbHBIMU
JNEHCTBUAMMU:

-CaMOCTOSITETIbHO (POPMYTUPOBATE U
aKTyaJIU3HPOBATh MPOOJIEMy, pacCMaTPUBATh €
BCECTOPOHHE;

-BHOCUTb KOPPEKTHUBHI B 1€ATEIbHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YyJbTATOB LIEJSIM, OLICHUBATh
PHUCKH MOCJENCTBUM.

-TIOATOTABJIMBATh pabouee MecTo, 00OPYIOBAHUE, ChIPBE, NCXOMHBIE
MaTepualibl B COOTBCTCTBUU C MHCTPYKIHUAMU U PETJIAMEHTAMU.




2. CTPYKTYPA U COAEPKAHHUE OBIIIEOBPA3OBATEJILHOI

JANCHUITIJIMHBI «XUMUS»

2.1. O0beM AUCUMIIMHBI 1 BUbI Y4e0HOi padoThl

Bun yueOHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AHCHUILTHHBI 72
TeopeTu4eckoe oOydeHue 30
nabopaTopHbIe /MPAKTUIECKUE 3aHSITHS 38
CamocrositesibHast paboTa 2
IIpomexyTouHas arrecTauus (3a4eT) 2




2.2. TemaTu4yecKuii NJIAH U COAEPKAaHUE TUCHUTIIIHHBI

HaumenoBaHnue Coaepxanue yueOHOro marepuasa (0CHoBHoe U NpogeccHOHAIBLHO-0PHEHTHPOBAHHOE), 06 dopmupyembIe
. beM 4acoB
pa3fesioB U TeM JIa00paTOpPHbIE M MPAKTHYECKHE 3AHSTHS, MPHKJIAAHOH MOAYJIb KOMIETEHIHH
1 2 3 4
OcHoBHoOe coaepkaHue
Pa3gen 1. OcHOBBI CTpOEHHUsI BelecTBa
Tema 1.1. OcHoBHoOe coaepxaHue OK 01
CrtpoeHnue aToMOB
XHMHYECKHX TeopeTnueckoe o0yuenue
3JIEMEHTOB U . »
npupona CoBpemennass Monenb cTpoeHHs aroMa. CHMBOJIMYECKHH SI3BIK XUMHH. XHUMHUYECKUH 3JIEMEHT.
XHMUYECKOi OnexkTpoHHass KoHpurypamusi atoma. Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTbI).
CBS3H BanentHele  snexkTpoHbpl.  BaneHTHOCTh.  DJeKTpoHHash — OpUpoja  XMMHUYECKOM  CBSI3U. 2
DNeKTPOOTPULIATEIbHOCTh. BuAbl XMMHUYECKOH CBSI3W (KOBAJIEHTHAs, WOHHAs, METAJUINYECKas,
BOIOPOAHAs) U CriocoObI ee 0Opa3oBaHUs
IpakTuyeckue 3aHaATHSA
Pemenve 3amaHuii Ha MHCOOJB30BAHME XHWMHYECKOW CUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIATypE MEXAYHAPOJHOIO COK3a TEOPETHUYECKOH M MPUKIAJAHOM XHMHUH M TPUBHAJIBHBIX
HA3BAaHUH Ul COCTABJICHUS] XUMHUYECKUX (POPMYyJ ABYXATOMHBIX COCOUHEHUN (OKCHIOB, CYJIb(pHUAOB, 4
THIPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COSIMHEHHUH OTJENbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe coagepxaHue OK 01
Ilepuoanueckuii OK 02

3aKOH U Tadauna
J.H. Menneneesa

IpakTunyeckue 3aHsATUSA

IIpakTuueckue 3aaaHus HA YCTAHOBJIEHUE CBI3U MEXAY CTPOSHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUUYECKUX 3JIEMEHTOB U UX COCIUHEHUIN B COOTBETCTBUH C
nojoxenueM llepuoanyeckoil CuCTeMbl
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Ilepunonnueckas cucteMa xumudeckux 3aemeHToB [I. M. Menneneesa. @u3n4eCKUil CMBICT
ITepuonuueckoro 3akona /1. 1. Menneneesa. 3akOHOMEPHOCTH U3MEHEHHUsI CBOMCTB X UMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CJIIOJKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XHUMHU4YecKoro sseMenTa B Ilepuoanueckoii cucremMe. MUpoBO33peHUECKOE U HayYHOE 3HAUECHUE
Ilepuoanueckoro 3akona JI.W1. Menaeneesa. [Iporaossr 1. 11. Menneneera. OTKpbITHE HOBBIX
XHUMHUYECKHUX 3JI€MEHTOB.

Pelrenue npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHU Ha XapaKTepU3aLlMI0 XUMUYECKUX
31eMeHTOB «MeTaumndeckie / HEMeTaIMUeCKHe CBONCTBA, SJIEKTPOOTPULIATEIbHOCTD XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOCHHEM U TOJIOKEHUEM B MIEPUOINIECKON CUCTEME
xumMudeckux aneMmenToB /[ 1. Menneneesa»

Paszpen 2. Xumuueckne peakuun

Tema 2.1. Tunsl
XUMUYECKUX
peakuuii

OcHoBHoOe coaepxaHue

TeopeTnueckoe o0yuenue

Krnaccugpukanust ¥ TUITBI XUMHYECKUX PEAKIIHA ¢ y4aCTHeM HEeOpraHuuecknx BemiecTs. CocTaBieHue
YPaBHEHHI Peakuii COETMHEHHUSI, PA3JIOKESHHUSI, 3aMeleHs], OOMEHa, B T.4. PeaKIHil rOpeHus,
OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKUCIEHHUSI-BOCCTaHOBJIeHUsI. CTeneHb okucieHusi. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBrieHue U yPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIHPHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B IPUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCaX U
JKU3HEEATENbHOCTH OPraHU3MOB

IpakTuyeckue 3aHaATHSA

KonuuectBeHHble oTHOIIEHUS B XUMUU. OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XMMHM U pacdeThbl MO
YPaBHEHMsSIM XUMUYECKUX peakuuil. Mojb Kak eIMHHULIA KOJM4YecTBa BelecTsa. MoJjsipHas macca.
3aKOHBI COXPaHEHHsI Macchl M 3HepPruu. 3akoH ABoranpo. Momspablii 00beM ra3os. OTHOCHTENbHAS
IUIOTHOCTb ra30B. Pacyersbl Mo ypaBHEHUSM XMUMHYECKHX PEAKLUil C MCIOJb30BAHUEM MaccChl, o0bema
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTHIECKA

OcHoBHoOe cogepxaHue

TeopeTnueckoe o0yuenue

OK 01
OK 04
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A auccoumnauns un
WOHHbI 0O6MeH

Paspgen 3.

Tema 3.1.
Knaccugpumkauuns,
HOMeHKnaTypa u
CTpOeHMne
HeopraHM4yeckmnx
BeLLecTB

Teopus 3NeKTPONMTUYECKOW Anccoumnaunn. VIoHbl. SNeKTPOANTbI, HE3NEKTPONANUTLI. Peakumnyu MOHHOTO
o6meHa. CocTaB/ieHMe peakuuii MOHHOTO O06MeHa MyTeM COCTaBNEHWUS UX MOJIHbIX W COKpaLLeHHbIX
MOHHbIX YpaBHEHU. KNCNOTHO-OCHOBHbIE peakuun. 3aflaHns Ha COCTaB/IEHNE UOHHbIX peakLuii

JlabopaTopHble 3aHATUSA

Nab6opatopHasa paboTta “Tunbl XMMUYECKNX peakLuin”.

WccnefoBaHue TUMOB (MO COCTaBY M KOMMYECTBY UCXOAHbLIX 1N 06pa3yoLnXcs BEWECTB) Y NPU3HAKOB
XUMUYECKMX peakuyuii. MpoBegeHne peakynini MOHHOTO 06MeHa, onpeaeneHne cpefbl BOAHbIX
pacTBOpOB. 3afaHns Ha COCTaB/EHNE MOHHbIX peakLuii

CTpoeHue 1 cBoiicTBa HEOPraHNYeCKNX BELLLECTB
OCHOBHOEe cofepxaHune

TeopeTuyeckoe obyyeHune

MpesMeT HeopraHMYeckol xuMumn. Knaccugumkaums HeopraHM4ecknx BelecTs. MpocTble U CNOXHbIe
BellecTBa. OCHOBHbIE K/TaCcCbl CMIOXHbIX BewecTs (OKCUAbI, TMAPOKCUAbI, KUCOTbI, conv). B3anmocsasb
HeopraHn4eckmnx BeLLecTB. ArperatHble COCTOAHUA BellecTBa. Kpuctannmyeckue n amopgHble
BellecTBa. TUMbl KPUCTaN/IMYECKUX PELLETOK (aTOMHas, MONEKYNSPHAsA, NOHHAasA, MeTa//Inyeckas).
3aBMCMMOCTb (DU3MYECKMUX CBOMCTB BELLECTBA OT TUMa KPUCTAN/IMUYECKON peleTKn. 3aBUCUMOCTb
XMUMUYECKON aKTUBHOCTY BELLECTB OT BUA XMMUYECKOW CBA3MN U TUNa KPUCTANTMUYECKON peLleTKu.
MpuvynHBLI MHOrO06pa3nsa BELLECTB

MpakTnyeckune 3aHATUA

HomeHKnaTypa HeopraHM4yeckmx BeLLEeCTB: Ha3BaHWE BellecTBa UCXOAA U3 UX XUMUYECKOW POopMY bl
WM COCTaB/IEHNE XMMUYECKOM (POPMY/bl MCXOAA U3 Ha3BaHUA BeLLecTBa N0 MeXAYHapOAHOM
(MOMAK) nnu TpuBManbHOW HOMEHKNATYype.

PelleHne MpaKTUYECKUX 3afaHWii Mo KnaccuuKaumm, HOMEHKNAType M XUMWUYECKUM (opMynam
HeopraHM4yeCcKMX BELLECTB Pa3MYHbIX KnaccoB (YrapHblil ras, yrfiekucnblii ras, amMmmak, ratleHas
N3BECTb, HeralleHas U3BecTb, NUTbEBadA Coa U APYrMX): Ha3blBaTb U COCTaBAATb POPMY/Ibl XUMUYECKUX
BELLLeCTB, ONpeaenaTb NPUHAAIEXHOCTb K Kiaccy.

NCTOYHUKN XUMUNYeCKON nH(opMaLmMm (CpeLCTB MaccoBOM MH(OpMaLnn, ceTb VIHTEpPHET u apyrue).
Monck nHpopmaLmy No Ha3BaHWAM, UAEHTU(MKATOPaM, CTPYKTYPHbLIM (hopMyiam

OK 01
OK 02
MKa3.2
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Tema 3.2. duzuko-

OcHoBHoOe cogepxaHue

OK 01

XUMHUYECKUE OK 02
CBOMCTBA Teoperuueckoe o0yueHme 11K 3.1
HEOPTraHUYECKHUX .
. pec Mertannbl. Obmue pusnyeckue U XUMUYECKHEe CBOHCTBa MeTayutoB. CriocoObl MOTydeHus. 3HaueHHe 1K 4.1
B TB
t METAJUIOB M HEMETAUIOB B NPUPOAE M JKU3HENESATEIbHOCTH 4eJOBeKa W opraHu3moB. Kopposus
METAJUIOB: BHJbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH
Hemeramnel. OOmme ¢usudeckrie M XUMHYECKHE CBOHCTBA HEMETAJUIOB. TWNHYHBIE CBOHCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIATypa COeqUHEHNH HeMeTaioB. KpyroBopoTsl
OMOTreHHBIX 3JIEMEHTOB B IPUPOAE
XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BEINECTB (OKCHIOB, THAPOKCHIOB, KHCIIOT,
coJieii 1 z1p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOAOPOIHBIX COSUHEHHHH,
BBICIINX OKCUJIOB U THAPOKCHJIOB
pakTuyeckue 3aHaATHSA
CocraBieHue ypaBHEHMH XMMHUYECKHUX PEAKLHUIl C y4yacTHEM IPOCThIX U CIOXKHBIX HEOPraHUYEeCKUX
BEIECTB. META/UIOB U HEMETAJJIOB, OKCHIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB,
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMH W aM(OTEPHbIX T'HIPOKCHAOB, HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YIOLINUX UX CBONUCTBA.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJ4aHUN Ha CBOMCTBA, COCTAB, MOJIy4€HUE H
Oe30macHOe UCIONb30BAaHUE BAKHEHININX HEOPraHWMYECKHX BEUIECTB B OBbITY W NPAKTUYECKOH
NEeATEIbHOCTH YeJIOBEKA
Tema 3.3. OcHoBHOe cogep:kaHue OK 01
HUnentudukanms OK 02
HeOpraHHYECKIX JlaGopaTopHble 3aHATHS OK 04
BELIECTB

JlaboparopHnas padora «MnerTudkanus HEOPraHUIECKUX BEIIECTBY.

Pemenue SKCINEPUMECHTAJIBHBIX 3ada4 110 XUMHWYCCKUM CBOMCTBAM METAJIOB U HEMCTAJIJIOB, IIO
PACIO3HABAHUIO U MOJYYEHUIO COSIMHEHHI METAIOB U HEMETAJLIOB.

HI[GHTI/I(bI/IKaL[I/Iﬂ HEOPTaHUYCCKUX BECIICCTB C HCIOJIb30OBAHUEM HX (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB,
XapaKTEePHBIX Ka4eCTBEHHBIX peakuuii. KauecTBeHHBIE peakuuu Ha cynbdar-, kapOoHAT- M XJIOPHI-
AdHHUOHBI, HA KATUOH aMMOHUA
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Pasgen 4.

Tema 4.1.
Knaccugpumkauums,
CTPOEeHUE "
HOMeHKNaTypa
opraHnyeckunx
BeLLeCcTB

Tema 4.2
CsoiicTBa
OpraHnyeckux
coeNHEHNI

CTpoeHue 1 cBOICTBA OPraHMYecKnX BeLLLEeCTB
OCHOBHOe cofepXaHune
TeopeTnyeckoe obyuveHue

MosBneHne 1 pa3BUTUE OPraHNYecKOW XUMUK Kak Hayku. MpegmeT opraHn4eckon xummm. MecTto u
3Ha4YeHMe OpraHNMYecKol XMMUN B CUCTEME €CTECTBEHHbIX HayK.

XUMUYeCcKoe CTpOeHMe KakK MOopAfoK COeAVMHEHWS aTOMOB B MOJIEKY/Ie COM1aCHO WX BaseHTHOCTW.
OCHOBHbIE MOMIOXKEHNS TEOPUUN XUMMUYECKOTO CTPOEHUS OpraHmyeckmx coeauHeHmii A.M. byTneposa.
YTrNepoAHbll CKeNneT OpraHMYeckol MONEeKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XWMMUYECKOro
CTPOeHuA Moniekyn. Vizomepusa n n3omepsi.

MoHATME O (YHKUWOHaNbHOW rpynne. Pagukan. T[MpuHUMNbl  KnacCUuuKaumm opraHMyecknx
coefuHeHni. ToHATME 06 as3oTcofepXalnx COoeAuUHEHMAX, OMONOrMYecKM aKTUBHbIX BelLecTBax
(yrnesogax, upax, 6enkax u fAp.), BbICOKOMONEKYNAPHbIX COefuHeHUsX (MOHOMep, nonumep,
CTPYKTYpPHOE 3BEHO)

CamocToAaTensHaa paboTa
MexayHapoaHas HOMEHKIaTypa ¥ NPUHLMMNbI HOMEHKNATYPbl OPraHNYeCKNX CoeanHEHNIA.

MpakKkTnyeckne 3aHATUA

HomeHknatypa OpraHU4ecKUX COeAUHEHWUI OTAe/bHbIX KNaccoB (HAaCbIWEHHble, HEHacbIWeHHblEe |
apoMaTuyeckue yrneBofopoabl, CNUPTbI, (PEHONbI, anbAernabl, KeTOHbl, KapbOHOBbIE KUCAOTbI K Ap.)
CocTaB/ieHMe MOMHbIX W COKPALLEeHHbIX CTPYKTYPHbIX (OPMY/S OpraHnyYeckmx BeLLeCTB OTAeNbHbIX
KNaccoB, WCMONb3ys WX Ha3BaHUS MO CUCTEMATUYECKON W TPUBMANLHON HOMeHKnatype (3TWneH,
aueTuneH, rauuepuH, ®eHon, ¢opmanbaern, YKCyCcHas KWCNoTa, MuMH). PacyeTbl npocTeliwe
(hopMy bl OpraHNYecKoi MONeKy bl, NCXOAA W3 3N1EMEHTHOro coctasa (B %)

OCHOBHOEe cofepXaHune
TeopeTnyeckoe obyyeHune

P U3NKO-XMMUYECKNE CBOWCTBA OPraHUYecKUX COeAWHEHUI OTAeNbHbIX KnaccoB (0CO6EHHOCTM
Knaccumkaymm n HOMeHKIaTypbl BHYTPU Knacca, roMOIOrnyeckunii pag v obuias ¢gopmyna; n3oMepus;
(hn3nYecKmne CBOMCTBA; XMMNYECKME CBOWCTBA; CMOCOObLI NOTyUYeHMs):

OK 01
MNK3.1
MNK4.1

OK 01
OK 02
OK 04
MK3.1
MK4.1
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— TpeIesIbHBbIE YIIIEBOAOPOAbI (aJKaHbl U LMKJIOANKaHbl). | OpeHne MeraHa Kak OOMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
NPUPOAE U MPUMEHEHHUE AJKAHOB,;

— HempenenbHble (ANKEHbl, AJKHMHBI M ajKaJueHbl) M apoMaTH4YeCKue yrieBomopoabl. [ openHue
alleTUJIeHa KaK UCTOYHHK BBICOKOTEMIIEPATYPHOT'O IIAMEHH JJISl CBAPKU U PE3KU METAJIOB

— KHCIIOPOACOAEP KAINEe COeTUHEHHs (CITUPTHI M (PEHONBI, KAPOOHOBBIE KHCIOTHI M 3PUPHI, abIETHIbI
U KETOHBI, JKUPBL, yriaeBonel). lIpakThdeckoe NpUMEHEHHE STHJICHIJIMKONS, TIIIHLEpUHa, (eHona.
[Ipumenenne ¢opmanpaeruaa, amnerajbleruia, YKCYCHOH KHCIOTBl. MblUla Kak COJH  BBICIIHX
KapOOHOBBIX KHCIOT. MoroIue CBONCTBA MbLIA

— a30TCOoAepIKallie COEOUHEHUs (aMUHBI M aMUHOKHUCIOTHL, Oenku). BbICOKOMONEKyIsipHBIE
COeANHEHUs] (CHHTETUYEeCKHe M OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommMepu3arust STUIeHA KaKk OCHOBHOE HAIPABJICHNUE €T0 HCIIOIb30BAHMSL

I'eneTndeckas CBSI3b MEXKAY KIaCCaMH OPTaHMYECKUX COSIMHEHUI

IpakTuyeckue 3aHaTHSA

CpoiicTBa OpraHMYECKHX COCIMHEHUH OTAENbHBIX KJACCOB (TPUBHANBHAS MW MEXKAYHAPOIHAsS
HOMEHKJIaTypa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJYYEHHs): MpenenbHble (AIKaHbl U LUKJIOAIKAHBI),
HeTpenesbHble (AKEHbI, AJIKUHBI U AIKAANEHbI) 1 apOMATHYECKHE YIIIEBOAOPOABI, CIIUPTHI U (PEHOIBI,
KapOOHOBbIE KHCIOTBI M 3QUPBL, aJdbIErHAbl M  KETOHbl, AaMHHbI M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3a/laHusl Ha COCTABJICHHE YPAaBHEHHH XHUMHYECKHX PEaKLUUH C
y4acTHEM OPTaHUYECKHUX BELIECTB HA OCHOBAHHH MX COCTABA U CTPOSHHS

CocraBneHue cxeM peakiuuid (B TOM 4YHCIE€ TO TMPEAJIOKEHHBIM [ENOYKaM MPEBPAIIeHUN),
XAPAKTEPUIYIOIINX XUMHUYECKHUE CBOWCTBA OPTaHUMYECKUX COSAMHEHUN OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJYyYEeHHUs] U Ha3BaHUE OPraHUYECKUX COCOWHEHUN MO TPUBHAJIBHOW WM MEXAYHAPOIHOU
CHUCTEMATU4YECKON HOMEHKJIATYE.
Pemenve npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUN HA CBOWMCTBA OPTaHUYECKHUX
COEAMHEHHI OTNIENIbHBIX KJIACCOB

JlaGopaTopHas padora

Jlaboparopnas pabota “IIpeBpaieHust OpraHMUECKUX BEIIECTB NPH HATPEBAHUH'" .
IlonyueHne 5TUNEeHa U U3y4eHUE €ro CBONCTB. MoaenupoBaHue MOJEKYJ U XUMUYECKUX MPEBpaLleHUN
Ha MpHUMepe 3TaHa, STUJICHA, aleTHIIeHA U Jp.
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Tema 4.3.

M paeHTuunkayma
OpraHnyeckux
BELLEeCTB, UX
3HaveHune n
NpUMeHeHue B
ObITOBON ©
NpPOV3BOACTBEHHON
LeATeNbHOCTH
yesioBeka

Paspgen 5.

CkopocTtb
XUMWNYECKNX

OCHOBHOEe cofepXaHune
TeopeTuyeckoe obyyeHune

BuoopraHunyeckne coeguHeHuns. [lpumeHeHne ©  6MONOrMYeckas ponb YyrneeogoB. OKucneHne
YrneBoAOB - WCTOYHWUK 3HEPTrMM >KMBbIX OpraHuaMoB. O6naCTU  NPUMEHEHUS aMUHOKKCAOT.
MpeBpalyeHns 6enkoB nNuUwWM B opraHu3me. buonornyeckme ¢yHKUuM 6enkoB. buonornyeckme
YHKLMW XNPOB. POMb OPraHUYecKoi XMMUN B PELIEHUIN NPOGIEM MULLEBO 6€30MacHOCTM

Ponb oOpraHM4yeckom XuWmuyM B pelleHUn npobnem 3HepreTMyveckoim 6e30MacHOCTW, B Pa3BUTMM
MeMLMHbI, CO34aHNN HOBbIX MaTepuanoB, HOBbIX MCTOUYHNKOB 3HEPTUN (anbTepPHATUBHbIE NCTOUYHUKM
3Heprun). ONacHOCTb BO3AENCTBUNA HA XXUBbIE OPraHM3Mbl OPraHMYeCKNX BELLECTB OTAE/bHbIX KNaccoB

(yrneBogopoabl, CNMpPTbl, (eHONbl, XN0pPOpraHMYyeckue MNPOU3BOAHbIE, aNbAeruabl W Ap.), CMbICA
nokasaTtens npeaenbHO AONYCTUMOM KOHLEHTpaL MK

NabopaTopHble 3aHATUSA

Na6opatopHasa paboTta: “NaeHTMMKALNSA OpraHNYecKUX COeMHEHNIA OTAENbHbIX KNaccos”

NaeHTMnKaumns opraHM4ecKnux CoeMHEHNN OTAENbHbIX KnaccoB (Ha NpuMepe anbAernios, Kpaxmana,
YKCYCHOM KMCNOTbl, 06€NKOB M T.N.) C WCNONb30BaHWEM WX (U3NKO-XUMUYECKUX CBOWCTB MW
XapaKTepPHbIX KauyeCTBEHHbIX peakuwii. [eHaTypaums 6enka npu HarpeBaHUW. LIBeTHble peakuum
6enkoB. BO3HWKHOBEHME aAHANUTUYECKOTO0 CUTHana C TOYKM 3PEHWUS XMMUYECKUX MPOLECCOB Mpw

MPOTEKaHMM KaueCTBEHHON peakLum, No3BoNAloLLel NAeHTUMNLIMPOBATL MPEeAN0XKEeHHbIE OpraHuyecKne
BellecTBa

KnHeTnyeckue un TeEpMOAMHAMNYECKNE 3aKOHOMEPHOCTU NMPOTEKAHUA XUMNYUECKUX peaKLl,I/II7I

OCHOBHOEe cofepxaHune

TeopeTuyeckoe obyyeHune

OK 01
OK 02
OK 04
MK3.1
MK4.1

OK 01
OK 02
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peaKLuil. CKOpOCTh peakluu, €€ 3aBHCHMOCTh OT Pa3jIMYHbIX (PAKTOPOB: MPHUPOILI PEATHPYIOIIHUX BEIIECTB, IIK 3.1
XUMHUeCcKoe KOHLIEHTpALlU PEarupyrolnx BEUIECTB, TEMIEPaTypbl U IUIOIIAAH PEAKLHUOHHOW IOBEPXHOCTH. K 4.1
paBHOBECHE TernoBble 3 PEKTH XUMUYECKUX PEAKIUil. IK30- H SHAOTEPMHUUECKUE, PEAKLIUH.
OO6paruMocTh peakiuii. XUMHUECKOEe PABHOBECHE U €ro CMELICHHE MOJ IeHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHLEHTPALMS PEareHTOB WM MPOIYKTOB PEAKLUH, JaBJICHUE, TEMIIEpaTypa) IJIsl CO3NaHUs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMU4YeCcKux nmpoueccos. IIpunnun Jle Ilatense
IIpakTHYeckHe 3aHATHA OK 01
OK 02
Pemenne mnpakTUKO-OpPUEHTHPOBAHHBIX 3aJaHW Ha aHAIW3 (PAKTOPOB, BIMSIOIIMX HA H3MEHEHHE 11K 3.1
CKOPOCTH XUMHYECKON PEAKIHH, B T.4U. C MO3ULMH 3KOJOTHYECKHU LEeNeco00pa3HOro MOBEACHUS B OBITY )
U TPYAOBOU EATEIBbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAKOLIEH TPUPOAHON CPEABL. lIK 4.1
Pemenrie NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mpuMeHeHue npuHuuna Jle-Illatenve nus
HAXOXKICHUS HAIPABJICHUs] CMEIIEHHs PABHOBECHUS XHUMHUYECKOM peakuuu W aHanu3 (HakToOpoOB,
BJIMSIOIINX HA CMELIEHNUE XMMUYECKOTO PaBHOBECHS
Paspean 6. PactBopsnI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
ITonsATHE O OK 02
pacTBOpax Teopernueckoe 00yuenue OK 07
PactBopenne kak (¢usnKo-xuMHU4eckuii mporecc. PacTBopel. CriocoObl MPUTOTOBJICHUS PAaCTBOPOB. 11K 3.1
PactBopumocts. MaccoBass 1ons  pacTBOpeHHOro BeujecTBa. (CMbICH MOKasaTensl MpenesbHO IIK 4.1
JOITyCTUMON KOHLIEHTPALIMH U €r0 NCIIOJIb30BAHNE B OLICHKE HKOJIOTHYECKOH 0€30MacHOCTH.
[IpaBuia 5KOJOrMYECKH LENeCOOOPA3HOrO IMOBENEHUs B OBITY W TPYAOBOW MAEATENBHOCTH B ILEJSIX
COXPAaHEHHUs1 CBOErO 30POBbs M OKPY)KAIOLIEH MPUPOIHON Cpenbl, OMaCHOCTb BO3JAEHUCTBUS HA JKUBbIE
OpPraHU3Mbl ONIPENEIECHHBIX BEIECTB.
Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHHI HA PACTBOPBI, MCIIOIb3yEeMble B OBITOBOM U
MIPOU3BOACTBEHHON NESITENIbHOCTU YEJI0BEKa
Tema 6.2. OcHOBHOE cofepKRAHHE OK 01
Hccnenosanue OK 02
CBOWCTB pacTBOpPOB JIaﬁopaToprle 3aHATHSA OK 04
IIK 3.1

Jlaboparopnast pabora «IIpuroroBieHne pacTBOPOBY.
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[IpuroroByieHue pacTBOPOB 3aAaHHOHN (MacCOBOH, %) KOHIEHTpPALIMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU IIK 4.1
BOIPOCAMH) U ONPEAENIEHIE CPEIbl BOJHBIX PACTBOPOB.
Pelenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COepP:kaHHe (codep:KaHHe MPUKJIATHOTO MOY.JIsI)
Pasnen 7. Xumusi B GbITY U IPOU3BOACTBEHHOM AEATEILHOCTH Y€J10BEKA OK 01
OK 02
Xumust B ObITY U (OcnoBHOE conepranue OK 04
MPOU3BOACTBEHHOMN
p OK 07
AEATENbHOCTH TeopeTnueckoe odyuenue
4eJioBeKa IIK 3.1
Hogefimme nocTmkeHnss XUMUYECKOW HAYKH U XUMUYECKOH TexHoornu. Pojb Xxumun B obecrnedeHun IIK 4.1

SKOJIOTUYECKOH, SHEPreTUIeCKOH 1 NMHIIEBOH O€30MacHOCTH, Pa3BUTHH MeANUUHEL [IpaBuia nmoucka u

o 2
aHamM3a XUMHYECKOW WH(OpMAIMK W3 pa3INYHBIX HCTOYHHKOB (Hay4yHass W y4eOHO-Hay4Has
JUTEepaTypa, CpencTra MacCoBOM MHpOpMannu, ceTb UHTEpHET)

IpakTuyeckue 3aHaTHSA

ITonck W aHanmM3 KEWCOB O NMPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOIWH C y4eToM Oyayruein
npoeCCHOHATBHONH  NEATENIbHOCTH 1O  TEeMaM:  Ba)XKHEHIIWE  CTPOUTENIbHBIE  MAaTepHalIbl,
KOHCTPYKLIMOHHbIE ~MaTepuasbl, Kpacku, CTEKJIO, KepaMuKa, MaTepuajbl [Ajid 3JEKTPOHMKH, 4
HaHOMaTepHalbl, TEKCTWJIbHbIE BOJIOKHA, MCTOYHUKM OSHEPIUM, OPraHM4YeCKHe U MHUHEpasibHbIE
ynoOpeHus1, IEKaPCTBEHHBIE BEIECTBA, OBITOBAS XUMHUSI.

3amura: IIpencrasnenne pe3ynbTaToOB pPeLICHHUs KeHCOB B (pOpMeE MUHHU-TIOKJIAa C IPe3eHTaIen
IIpomMe:xkyTouHasi aTTecTALIUSA MO JUCHHILIMHE (3a4€T) 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT PAMMBI OGIIEOBPA30BATEJILHOI
JUCHUATLIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Jlng peanuzanmu MporpaMmbl JACHUIUIMHBL JOJDKHBL OBITH TMPEAYCMOTPEHBI
CIICYIOIIAE CHELUAIbHBIE MOMEMICHUS: YYCOHbIH KAaOWHET XUMUU W/WIKM Y4eOHOH
XUMUYECKOH 1adopaTopui.

OGopynoBanne y4yeOHOro KkaOuHeTa (HAIJSAHbIE TOCOOMS): HAOOPHI
MIAPOCTEPKHEBBIX ~ MOJECIEH  MOJEKYJ, MOACIN KPUCTALIMYECKMX  PEHICTOK,
KOJUIEKIIMHA MPOCTHIX M CJIOKHBIX BEHICCTB W/WIM KOJUICKIUH MMOJTMMEPOB; KOJIICKIUS
TOPHBIX MOPOJ M MHUHEpAIoB, Tabmuua MennaeneeBa, yueOHbie QUIBbMBI, TU(PPOBBIE
00pa3oBaTeIbHBIE PECYPCHI.

Texnuyeckne cpeacTBa O0y4YeHHsI: KOMIIBIOTEp C  yCTpOiCTBamMu
BOCHPOM3BEJICHUSI  3BYKAa, MPUHTEP, MYJIBTUMEIUA-NIPOEKTOP €  OKPAHOM,
MYJITUMEINIHAS TOCKA, YKA3Ka-MPE3EHTEP A MPE3CHTALUH.

OobopynoBanne jgadGopaTopud U padoOvYUX MECT Ja0OpaTOpPHU: MEH3YPKH,
NUNETKUA-KAMETBHULBI, TEPMOMETPBI, MUKPOCKOIL, JIYIbl, MPEAMETHBIC U TTOKPOBHBIE
CTEKJIA, TUTAHIIETHI ISl KanelbHbIX Peakunid, (UIbTpOBa/IbHAS Oymara, MpOMBIBAJIKH,
CTEKJISSHHBIE MPOOMPKH, PE3MHOBBIE MPOOKH, (PoHApUKH, HAOOpP PpPEaKTUBOB,
CTEKJISTHHBIC TMAJIOYKH, I[ITATUBBL AJIi MPOOMPOK, MEPHBIC LMIUHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKHM JEJIUATENbHBIC HUIuHApuYeckue (50-100 mm), cTymku ¢
NeCTUKOM, (appopoBbIE YalllKW, MUHIETHI, (UIALTPHl OyMakHbIC, BaTa, MapJis,
YaCOBBIE CTEKJIA, JJICKTPOIUTUTKH, JIa0OPAaTOPHBIC IITATHBBI, CIIMPTOBBIC TOPEIKH,
CIUYKHU, MPUOOp AJisl MONYYEHHUs ra3oB (WM NpoOMpKa ¢ razo0TBOJAHONH TPYOKOid),
JeprKaTeNn sl MPOOUPOK, CKIISIHKK Ul XPAaHCHHsI PEAKTHBOB, Pa3laTOYHBIC JIOTKHU,
xumudeckue crakasbl (50, 100 u 200 my1); mmarean; MUHIETHL, TUTECIBHBIE UG,
CEKYHAOMEPSHI (TaliMepsl), MepHbIC MPoOUpKH (Ha 10—20 mur) u MepHbIe KOaOHI (25, 50,
100 m 200 mn), BoasHas OaHs (MM TEPMOCTAT), CTEKIISIHHBIC NAJIOYKH; KOHUYECKUE
K006l a1t TuTpoBanus (50 u 100 M), MTHAMKATOPHBIE TOJOCKK AJist onpenescans pH
W CTaHJAPTHAS WHAWKATOPHAS IIKAIA, YHUBEPCAIBHBIN MHIMKATOD, MUIICTKH HA 1, 10,
50 mu (mym go3aropel HA 1, 5 w1 10 M), OrOPETKHM [UIsl THTPOBAHUS, MEAMLIMHCKHE
mnpuiel Ha 100-150 My, naboparopHbE W/WIM aHATMTHYECKHE BEChl, pH-MeTphI,
CYIIWIBHBIN mKaQ, ¥ ap. 1adoparopHOe 000PYI0BAHUE.

3.2. UnpopmanuoHHOE 00€eCTICYCHNE PeaTu3aly NPorpPaMmMbl

1. Jns peanuzanmu nporpaMMbl  OMOMMOTEUHBIH (HOHA 0Opa3oBaTEIbHON
OpraHM3ali JOJDKEH WMETh TEYaTHBIC W/WIH JJICKTPOHHBIE OOpPa30BaATCIBHBIE W
WH()OPMALMOHHBIE  PECYPCH,  PEKOMEHIOBAHHBIE  JUIi  HCIOJB30BAaHWS B
00pa30BaTeIbHOM MPOLIECCE, HE CTapIIE 5 JIET C MOMEHTA U3IAHUSI.
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2. PekomeHayeMble nevyaTHble M3gaHMa No peanvsayum o6LLeobpa3oBaTe/lbHOM
AUCLUUNMUHBLI TMpeAcTaBfieHbl B MeTOAMYECKUX pPeKOMeHAauuax no opraHusaumm
00yueHus.

1 O0.C.rabpuensH., N.r.0Octpoymos-Xuvmusa ,M3aatenbCKNin LeHTP» AKageMusa»,
2013r.

2.EpoxuH KO.M., KoBanesa N.b. Xumuns gnsa npogeccuin n cneymanbHOCTERN
TEXHUYECKOIr0 U eCTeCTBEHHO-HAY4YHOro npodunien: y4ebHUK ANa CTyL. YYpeaeHni
cped. npod. obpaszosaHua. — M., 2010r

HTepHeT pecypcbl: 1 JlaHb: 3M1EKTPOHHO-6ubNMOTeYHaa cuctema. — URL:
https://e.lanbook.com/

2. MopTan QyHAaMeHTaNlbHOro XMMWUYecKoro ob6pasosaHusa Poccun. - URL:
http://www.chemnet.ru 3. Xumua [ans Bcex: WANOCTPUPOBAHHbIE MaTepuasnbl Mo
obuleil, opraHnMyeckom W HeopraHuyeckon xumum. - URL: http://school-
sector.relam.ru/nsm/

4. XXypHan "Xumua n XXnsHo - XXI Bek". - URL: http://www.hij.ru

5 Y4yebHuk xumuu. Bepywwmin O. M. XunuH. bonee cTa Bupgeosanucei
3KCMepuMeHTOB C YpokoB - URL: http://my.mail.ru/community/chemtextbook/
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4. KOHTPOJIb N1 OUEHKA PE3YJIbTATOB OCBOEHIWHA
OBLEOBPA30OBATE/ILHOW ANCUUNMNNHbI

KOHTpO/Ib 1 oueHKa pe3ynibTaToB 00y4YeHUs OCYLLEeCTBNAETCA MpenojaBaTenem
B Mpouecce MpoBeAeHMA NpPaKTUYeCKMX 3aHATUIA U nabopaTtopHbIX paborT,
TECTUPOBAHMA, a TakKXe BbIMOJIHEHUA 00y4YarWMMUCA WHAUBUAYaNIbHBIX 3afaHui,
NPOEKTOB, WUCCNefoBaHUA. Pe3ynbTaTbl 00y4YeHMS onpeaenstoT, 4To obyvarouimecs
OO/MDKHbl  3HaTb, MOHUMaTb W [EeMOHCTPMpPOBATb MO 3aBEpPLUEHUN  U3YYeHUA
ANCLUNNHBI.

Ons  (hopMupoBaHUsi, KOHTPONA W OLEHKW pe3ynbTaTOB OCBOEHMSA Y4ebHOM
AVNCLUMNINHBL UCMONb3YeTCA CUCTEMa OLEHOYHbIX MEepPONpUATWUIA, npeacTaBstoLasn
co60li KOMM/EKC yUYebHbIX MePONPUATUIA, COracoBaHHbIX C pe3ysibTaTaMu 00yYeHus
N chopMynnpoBaHHbix c¢ ydyetoM @DIrOC COO (npeameTHble pe3ynbTatbl MO
avcumnanHe) n droc Crio.

Twnnbl OLEHOYHbIX
Ne OK/MK Mogynb/Pasgen/Tema PesynbTaTt 00y4yeHUs

MeponpuATUi
| OcHOBHOEe cofep>kaHue
1 dopmynnposaThb
Pasgen 1. OCHOBbI
6a30Bble MOHATUA U
CTPOEHUS BellecTBa
3aKOHbI XMUN
11 OKO01 CTpoeHune aTomoB CocTaBnaTb xmuMmnyeckne 1 TecT «CTpoeHMe aTOMOB
XUMUYECKNX 3N1EMEHTOB (hOPMY/ibl COEAUHEHUA B XUMUYECKUX 3/IEMEHTOB
M Npupoaa XMMNYeCcKol COOTBETCTBUU CO nNpupoaa XMMNUYECKOW CBA3N».
CBA3M CTEneHb OKMUC/eHUA 2. 3afa4n Ha cocTaB/ieHune

XUMWUYECKUX 31EMEHTOB,  XMMMUYECKUX opmyn
NCXO0As U3 BaNeHTHOCTU M ABYXATOMHbIX COefMHEHNIA

3NeKTPOOTPMLATENLHOCTU (OKCUAOB, CYyNb(OUA0B, TMAPUA0B

nT.n).

3. 3afjlaHunA Ha ncnosib3oBaHne
XUMUYECKOIN CUMBONNKA 1
Ha3BaHWI COeAMHEHWIA NO

HOMEHKnatype MexayHapoaHoro

COH03a TEOPETUYECKON U
NPUKNaAHON XUMUKN 1
TPUBMANbHbIX Ha3BaHWIi AN
COCTaBNEHNA XMMUYECKUX
(hopmyn ABYXaTOMHbIX
coeanHeHuni (OKcmaos,
Cynb(uaos, rmapnaos U T.n.) u
APYTMX HEOpraHMYecKunx

COeAUHeHNIA OTAENbHbIX KNaccoB
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No

12

2.1

OK/MK Mogynb/Pa3gen/Tema

OK 01
OK 02

OK 01
OK 04

PesynbTaTt 06y4eHuns

Mepnoanyecknin 3aKoH 1 XapakTepn3oBaTb

Tabnuua 4.U.
MeHpeneesa

Pazgen 2. Xumnyeckue
peakuun

Tunbl XUMNUYECKNX
peakuui

XUMUYECKNE I/IEMEHTbI B
COOTBETCTBMM C UX
MONOXEHNEM B
nepnoguY4ecKon cmcteme
XUMWUYECKNX 31EMEHTOB
O.N. MeHgeneesa

XapakTepusoBaTb TUMbI
XUMUYECKUX peakLuin

CocTaBnaTb peakuum
COefIHEeHUS, pas3foXeHus,
06MeHa, 3aMeLleHus,
OKWCNIUTENbHO-
BOCCTAHOBUTE/bHbIE
peakuuu

Twnnbl OLEHOYHbIX
MeponpuaTuUia

1 Tect «MeTtannunyeckue /
HeMeTan/IM4yecKkne cBOKCTBA,
3N1eKTPOOTPULATENBHOCTb 1
CPOACTBO K 3N1EKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM 1 MONOXEHNEM B
nepnouYecKon cucreme
XUMMNYeckux anemeHtos .M.
MeHpeneesax».

2. NpakTnyeckue safgaHna Ha
YyCTaHOBMIEHUE CBS3UN MEXAY
CTPOEHMEM aTOMOB XMMUYECKMNX
3/1EMEHTOB M MNEPUOANYECKUM
N3MEHEHMNEM CBOWCTB
XUMUYECKNX 3NIEMEHTOB N UX
COEAMHEHWNIA B COOTBETCTBUU C
nonoxeHuem Mepuognyeckon
cucTeme.

3. MpaKTNKOo-0pMeHTUPOBAHHbIE
TeopeTnyeckme 3afjaHns Ha
XapaKkTepum3aumi XMMUYeCKnX
anemeHToB: «MeTtannuyeckue /
HeMeTan/IM4yecKne cBOKCTBA,
3NeKTPOOTPULATENBHOCTb U
CPOACTBO K 3N1EKTPOHY
XUMUYECKNX 3/IEMEHTOB B
COOTBETCTBME C UX 3NEKTPOHHbLIM
CTPOEHMEM 1 MONOXEHNEM B
NepruoanyecKoii cucTeme
XUMUYECKNX 3NIEMEHTOB

O.N. Menpeneesa»

KoHTponbHaa paboTa
«CTpoeHune BelecTea 1
XUMUYECKME peaKLnm»

1. 3afaym Ha cocTaB/ieHue
YpaBHEHWIT peakLuii:

- COeAMHEeHUs, 3aMeLLLeHms,
Pas3noXeHus, obMeHa;

- OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIX peakuunin ¢
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No

2.2

OK/MK Mogynb/Pa3gen/Tema

ONeKTponmMTnYecKas
auccoymaumns u NOHHbIN
obMmeH

Pasgen 3. CTpoeHune u
cBolcTBa
HeopraHu4ecknx
BeLLeCTB

PesynbTaTt 06y4eHuns

CocTaBnAaTb ypaBHeHUA
XUMUYECKUX peakLumm
MOHHOro obmeHa ¢
yyactmem
HeopraHM4YecKmnx BeLLecTB

WccnefoBaTb CTPOeHUE U
CBOWCTBa
HeopraHu4ecknx
BeLLEeCTB

Twnnbl OLEHOYHbIX
MeponpuaTuUia

MCNosIb30BaHNEM MeToa
3NeKTPOHHOro 6anaHca.

2. 3aia4n Ha pacyeT macchbl
BellecTBa UM 06bEMA
rasoB Mo M3BECTHOMY KO/MYeCTBY
BeLLecTBa, Macce Uam 06bemy
OZHOT0 M3 y4acTBYIOLWUX B
peakuun BeLLeCcTB; pacUeThl
macchl (06bEMa, KonnyecTtsa
BelllecTBa) NMPOAYKTOB peakuuu,
€C/M OfHO U3 BELLECTB UMeeT
npumecu

1. 3afjaHndA Ha cocTaB/ieHue
MOJIEKYNAPHBLIX U MOHHBIX
peakLmnii ¢ y4acTMeM KUCNOT,
OCHOBaHWiA 1 conen,
YyCTaHOB/IEHNE N3MEHEHUS
KWCNOTHOCTU cpeabl

2. NabopaTopHas pa6oTa "Tunbl
XUMUYECKUX peakunii™

KoHTponbHaa paboTa
«CBOMWCTBA HEOPraHN4YecKunx
BELLECTB»

23



OK/MIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

Tunsl oLIeHOYHBIX
MeponpHsTHH

3.1

OK 01
IIK 3.1
IIK 4.1

Knaccupuxanms,
HOMEHKJIAaTypa U
CTpOeHHe
HEOPTaHUYCCKUX
BEI[ECTB

Knaccuduumpoarp
HEOpraHu4ecKue
BEILECTBA B COOTBETCTBHU
C MX CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHME HEOPraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHYECKON (hOPMYJIbI HITH
COCTaBJICHUE XMMUYECKON
(bopMyIIBl HICXO/S 3 HA3BAHUS
BELIECTBA 10 MEXIAYHAPOIHON
WUJIU TPUBUATIBHOU
HOMEHKJIaTypey.

2. 3agaym Ha pacyeT MacCoOBOI
0JH (MacChl) XUMHYECKOTO
3JeMeHTa (COCIMHEHNS) B
MOJIeKyJIe (CMECH).

3. IlpakTuueckue 3agaHus MO
KJaccu(pUKaLU, HOMEHKJIAType
XUMUYECKUM popmyniam
HEOpPraHMUYEeCKUX BEIeCTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aaHus Ha
onpeAeIeHne XUuMHUIECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJIA XUMUYECKOU
CBSI3U U TUIA KPUCTAJUIUYECKOU
peleTKH

3.2

OK 01
OK 02
IIK 3.1
IIK 4.1

Du3NKO-Xx UMHYECKHE
CBOICTBA
HEOPraHUYECKHUX
BEIECTB

VcraHaBnnBaTh
3aBUCHUMOCTb (PU3UKO-
XUMHWYECKUX CBONCTB
HEOPTaHUYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)KE TUIa
KPUCTAJIIMYECKON
peLIeTKH

1. Tect «Ocobennoctu
XHUMHUYECKUX CBONCTB OKCHUIIOB,
KHCJIOT, OCHOBAaHM, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJICI.

2. 3ajaHusi Ha COCTaBIeHUE
YPaBHEHUN XUMHUYECKUX PEaKLU
C y4acTHeM IPOCTBIX U CJIOKHBIX
HEOPraHUYEeCKUX BEIeCTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(pOTEPHBIX IJIEMEHTOB,
HEOpPraHUUYeCKUX KUCJIOT,
OCHOBaHMI U aM(POTEPHBIX
TUJIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOWCTBA M CIIOCOOBI MOy YESHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TeopeTHYecKue 3a1aHus Ha
CBOICTBA U MOJy4YEHUE
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10

OK/MK Mogynb/Pa3gen/Tema PesynbTaTt 06yyeHus

NpeHTngmkaumns
HeopraHM4yecknx

Wccneposatb
KayeCTBEHHbIe peakLuun
HeopraHM4YecKnx BeLLEeCTB

Pasgen 4. CtpoeHne n  KccnefoBaTb CTPOEHME U
CBOWCTBA OpraHM4YecKunx

OpraHn4yeckKunx

Knaccudukauus,
CTpOeHuE 1
HOMeHKnaTypa
OpraHnYecKunx BeLLecTB

KnaccngnuymposaTtb
opraHuMyeckue BellecTBa B
COOTBETCTBUYU C UX
CTPOEHVEM

YcTaHaBnnBaTthb
3aBUCUMOCTb (PU3NKO-
XMMWYECKUX CBOIACTB
OpraHMYecKux BeLecTs OT
CTPOEHUA MOMEKYN

CBOIiCTBa OPraHMYecKnx
coeaNHEHNI

Twnnbl OLEHOYHbIX
MeponpuaTuUia

HeopraHMYecKnx BeLLeCTB

1 MpakTUKO-OpMeHTUPOBAHHbIE
3aflaHns No COCTaB/IEHUIO
XUMUYECKNX peakumnin ¢ yyactuem
HeopraHM4ecKnx BeLLecTs,
MCNOJIb3yeMbIX ANA UX
NaeHTUOUKaLum.
2.labopaTopHas paboTa:
“NpeHTnhukayms
HeopraHn4yeckux BeLecTs”

KoHTponbHasa pabota
«CTpoeHue 1 cBOliCcTBA
OPraHMYecKnx BeLLeCTB»

1 3apaHund Ha cocTasneHune
Ha3BaHWI OpraHNYecKnx
COEIMHEHNI MO TPUBUANBHON UK
MeXAyHapoaHOM’
cMcTeMaTUYeCKoW HOMeHKnaType.
2. 3afjaHunAa Ha cocTaB/ieHune
MOJIHbIX N COKpaLLeHHbIX
CTPYKTYPHBbIX hopmyn
OpraHM4ecKunx BeLLecTB
OTAeNIbHbIX KNaccoB.

3. 3ajaun Ha onpegeneHune
npocTelien Gopmyrbl
OpraHun4ecKomn Monekysbl, NCX0AA
13 3/1IeMEeHTHOro cocTaBa (B %)

1 3apaHund Ha cocTasneHune
YPaBHEHMNI XUMUYECKNX peakLni
C yyacTMem opraHnu4yeckmx
BELLEeCTB Ha OCHOBAHMMU NX
cocTaBa ¥ CTpOeHus.

2. 3afjlaHnAa Ha cocTas/fieHne
YPaBHEHUI XMMUYECKNX peakLuid,
NNMOCTPUPYIOLLNX XUMUYECKIME
CBOICTBA C Y4€TOM MEXaHU3MOB
NPOTeKaHMA faHHbIX peakuunii n
reHeTUYecKon CBA3N
OpraHM4ecKnx BeLLecTB pasHbIX
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Ne OK/MK Mogyns/Pasgen/Tema

43 OKO01 N paeHTUdurKayma
OK 02 OpraHNYyeckunx BeLLecTs,
OK 04 NX 3HayYeHue n
MK 3.1 npumeHeHne B 6bITOBOWA
MK 41 1 npon3BOACTBEHHOW
[eATeNnbHOCTU YenoBeka
5 Pasgen 5.
KuHeTuyeckue v
TepMoANHaMUNYECKMe
3aKOHOMEPHOCTU
npoTeKaHuns
XMUMUYECKNX peakLuit
5 OKO01 CKOpPOCTb XMMNYECKMX
OK 02 peakuuii. XmMnyeckoe
MK 3.1 pasBHOBecue
MK 4.1
6

Pasgen 6. PacTtBopbl

PesynbTaTt 06y4eHuns

Wccneposath
KayeCTBEHHble peakLuuu
OpraHMyeckmnx
COeAUHEHWNI OTLAENbHbIX
Knaccos

XapaKTepu3oBaTb
B/IMSIHME Pa3/INYHbIX
(haKTOpOB Ha
paBHOBeCUE N CKOPOCTb
XUMUNYECKUX peaKLumin

XapaKTepunsosaTb
BNIVAAHNE KOHLEeHTpaLmm
pearvpyrowmx BeLLecTs u
TemrnepaTypbl Ha CKOPOCTb
XUMUYECKMX peakuuni
XapakTtepmn3osartb
B/INSIHNE U3MEHEHMNSA
KOHLEHTpaLuu BeLLecTs,
peakuuu cpegbl u
TemnepaTypbl Ha
CMEeLLeHNEe XMMUYECKOTO
paBHOBECUS

MccnepoBaTb UCTUHHbBIE
pacTBOpbl C 3aaHHbIMU
XapakKTepucTukKamm

Twnnbl OLEHOYHbIX
MeponpuaTuUia

Knaccos.
3. PacyeTHble 3aga4m no
YPaBHEHNAM peakLuii C y4acTnem
OpraHM4ecKunx BeLLecTB.

4. NabopaTopHas paboTa
“IpeBpaLleHnsa opraHn4ecKnx
BELLLeCTB Npwu HarpesaHun"

1.MpaKkTUKO-0PMEeHTUPOBAHHbIE
3aJaHNA NO COCTaB/IEHUIO
XUMUYECKMX peakumnin ¢ yyactuem
OpPraHMYecKux BeLLecTs, B T.4.
NCNOJIb3yeMbIX ANA UX
naeHTUMKaLmu B 6bITy 1
NPOMBbILLIEHHOCTH.
2.labopaTopHas
“NpeHTUPMKaLNA opraHNu4ecKmnx
COeAMHEHNIA OTAENbHbIX KNaccoB”

MpaKTUKO-OPUEHTUPOBaHHbIE
TeopeTuyecKue 3afaHus Ha
aHanun3 ()akTopos, BAUAIOLWMX Ha
M3MEHEHME CKOPOCTU XUMUNYECKON
peakuunu. MNpakTnkKo-
OpPVEHTUPOBaHHbIE 3a[jaHNS Ha
npumeHeHne npuHumnna Jle-
LWaTenbe Ans HaxoXpaeHus
HanpaBNeHWsA CMeLLeHMNS
paBHOBECUSA XMUMUYECKOW peakLuu
N aHannM3 pakTopoBs, BANAOLLUX
Ha CMEeLLeHNEe XUMMNYECKOTO
paBHOBeCUSA
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6.1

6.2

OK/MK Mogynb/Pa3gen/Tema

OK 01
OK 02
MK 3.1
MK 4.1

OK 01
OK 04
MK 3.1
MK 4.1

lMoHATME O pacTBOpax

WccnepoBaHue CBOWCTB
pacTBOpPOB

PesynbTaTt 06y4eHuns

Pa3nnyaTtb MCTUHHbIE
pacTBopbI

WccnepoBath (hn3nko-
XUMUYecKune CBOICTBA
MCTUHHbIX pacTBOPOB

Twnnbl OLEHOYHbIX
MeponpuaTuUia

1 3apayuv Ha NpuUroToBneHune
pacTBOpOB.

2. MpaKTUKO-0pUeHTUPOBaHHbIE
pacuyeTHble 3afiaHnA Ha
AVCrepCHble CUCTEMBI,
Ncnonb3yemble B ObITOBOI U
NPOM3BOACTBEHHON AeATENbHOCTM
yenoseka

NabopatopHas paboTa
“IpurotosneHne pacTsopos”

MpodeccnoHanbHO-0PUEHTUPOBAHHOE coaepXKaHne (cogep>XaHne NpUKNagHoro Moayns)

OK 01
OK 02
OK 04
OK 07
MK 3.1
MK 4.1

Pazgen 7.

XvmMunsa B 6bITYy 1
NPON3BOACTBEHHOIA
feATeNbHOCTH
yesioBeKa

XvMnsa B ObITY 1
NPON3BOACTBEHHOIA
[eATeNbHOCTUN YesioBeKa

OueHuBaTb NOCMeCTBMA 3awnTta Keica (C y4eTom

ObITOBOW U
NPON3BOACTBEHHOIA
0esATeNbHOCTY YenoBekKa
c no3nuunin
3KO/T0rMYeCcKoii
6e3zonacHocTU

OueHuBaTb NnocnencTemns
6bITOBOI 1
NPOW3BOACTBEHHON
[leSTeNbHOCTY YenoBeKa ¢
No3nLNIA 3KONOTNYECKOW
6e3onacHoCTH

OyayLiei npodeccnoHanbHOM
[eATeNbHOCTN)

Kelic (c yuetom byayLiel
npoeccnoHanbHoM
LeaTeNnbHOCTN)

B03MOXHble TeMbl KENCOB:

1 MMoTenneHne knnumarta u
BbICBOOOXEHWE ra30BbIX
rmapaToB CO AHa OKeaHa.

2. bypywune matepuansl gnsa aBma-
, MaLLNHO- 1 NPUOOPOCTPOEHNS.
3. HoBble maTepuansl gng
COJIHEYHbIX baTapeil.

4. NNekapcTBa Ha OCHOBe
pacTUTeNbHbIX NpenapaTos
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