HEHAPTAMEHT(HPABOBAHHHIlHAYKH
' BPSIHCKOM OBJIACTH
FOCYHAPCTBEHHOEBH)EXETHOEUPO@ECCHOHAHBHOECmPA3OBATEHbHOE
YYPEXJIEHHE
«KOMAPHHCKMHNEXAHMKOTEXHOHOFMHECKHMTEXHHKYM»

1. HABJIA

COFHACO Al

2023 TOJHA

2023TOJJA

PABOYAS IPOT'PAMMA YYEBHOHN JUCIUTTINHDBI

OY /.12 Xumus

JJISI TIPO®ECCHUHA

08.01.28 «MacTep OT/AeJOUHbIX CTPOUTEILHBIX H 1€KOPATHBHBIX pado»

PaccmoTpeHa 1 ofoOpeHa Ha 3ace/lann MK.
TMpotokon Ne 9ot A6 06 A5
ITpencenarens MK F ey
(HeuBeTaeBa E.J.)

2023 roa




PABOYASA ITPOTPAMMA

OBIIEOBPA3OBATEJBHOU JUCIIUTIINHBI

«XHUMMHUA»
npogeccun _08.01.28 «MacTep 0TIeJOYHBIX CTPOUTEIBHBIX U
AEKOPATHBHBIX padoT».

0a30Bblii YPOBEHD



COJIEP)KAHUE

1.0BIIIAS XAPAKTEPYCTUKA PABOYEM
I[MPOI'PAMMBI OBIIIEOBPA30OBATEJIbBHOU
JUCIHUIUIMHBI 4

2.CTPYKTYPA U COHEPXXAHUE
OBIIEOBPA3OBATEJIbBHOU JUCLIUITJIMHBI 10

3. YCJIOBUA PEAJIM3ALINN
OBIIEOBPA3OBATEJIbBHOU JUCLUIIJINHBI 21

4. KOHTPOJIb 1 OLIEHKA PE3YJIPTATOB
OCBOEHUA OBILIEOBPA3OBATEJIBHOU JUCLIUIIJIMHBL 25



1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCIHUAILIMHBI OY1.06 «XUMU»
1.1. MecTO IMCUMIVIMHBI B CTPYKTYPe OCHOBHOM NPO(eCCHOHAIBHOH
o0pa3oBaTeJIbHOM MPOIPAMMBI

O61meo6pazoBatenbHas qucuuruinHa OYJ[.06 «Xumus» usydaercs Ha 6a30BOM
ypoBHE B  00Imeo0pa3oBaTelbHOM  IMKJIE  y4eOHOro  IjlaHa  OCHOBHOM
npodeccuoHanbHO  00pa3oBaTeNbHOW  MPOrpamMMbl  YKPYNMHEHHBIX  CPYIII
cnenuanbHocter / mpodeccuit: 08.00.00. mo mnpodeccun _08.01.28 «Mactep
OT/IEJIOYHBIX CTPOUTEJbHBIX U IeKOPATHBHBIX PadoT».

TpynoemMKoCcTh JUCIMITINHBI «XUMUs» Ha 6a30BOM YpPOBHE COCTaBIseT 72 yaca,

U3 KOTOPBIX 64 yaca — 6a30BbIil MOAYJb (6 pa3enoB) U 8 YaCOB — MPUKIIATHON MOYJIb
(1 pazmen), BKIIOYAKONIIMN MPAaKTUKOOPUEHTUPOBAHHOE COJACPKAHUE KOHKPETHOMU
npodeccuu Uiv CreluaIbHOCTH.

[TpukianHoit Moaynab BKIOYAET OAuH paznen. Pazmen 7 «Xumus B ObITY U
IIPOU3BOJICTBEHHOM JEeSITENLHOCTH YyeJIOBEKa» peanuzyercs IS BCEX
npodeccuii/cienuaibHOCTE Ha MaTepuaje KEMCOB, CBS3aHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O M OILICHKOHW  TIOCJIEACTBUN  OBITOBOM M MPOU3BOJICTBEHHOMU
JEeSITETLHOCTH.

[Tepuon oOydeHus 1 pacrpezencHue mo cemectpam (3-4 cemecTp BTOPOTo Kypca),
C ydyeroM JIOTUKH (OPMHUPOBAHUS TPEIAMETHBIX PE3ylIbTaTOB, OOMMX U
npodecCHOHAIbHBIX  KOMIICTCHIIMM,  MEXIPEAMETHBIX  CBS3eM ¢ JApYrUMU
JTUCHUIUIMHAMHM  00IIe00pa30oBaTeIbHOTO H  00mIenpo(ecCHOHANBHOTO  ITUKIIOB

y4eOHOr0 IIaHa.



1.2. llean u muIaHupyeMblie pe3yJbTaThl 0CBOCHHUS IUCHUILIHHBI

1.2.1. Hean v 3a1a4u TUCHUILITHHBI

dopMUpOBaHUE y CTYJEHTOB MPEACTABICHHUS O XHMHUYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPa KaK OCHOBBI IIPUHSATHS PEIICHUH B )KU3HCHHBIX U
POU3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOT'O TIOBEICHUS B IPUPOJAHON Ccpejie.

3ajauM TUCUMIIIIMHBI:

1) chopMupoBaTh MOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOILIEH cpele, LEJIOCTHOM HAyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTh YMEHUS COCTABISATH (DOPMYJIBI HEOPTAHUUECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUU, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
PE3YNbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMHpOBaTh  HABBIKM  MPOBEACHUS  MPOCTEHINMX  XUMUYECKHUX
AKCTICPUMEHTAIBHBIX HUCCIICIOBAHUMN C COOJIOICHHUEM TIPaBUJI O€30IIaCHOT0 0OpAIICHUS
C BEIIeCTBaMU U J1a00OpaTOPHBIM 000PYI0BAHHEM;

4) Pa3BUTh YMEHHMSI UCIIOJIb30BaTh HH(OPMAIIMIO XUMUUYECKOTO XapaKkTepa u3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMHupoBaTH  yMEHHUS  MPOTHO3UPOBATH  TIOCIEACTBUSL  CBOEH
JESTENHHOCTH M XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX IIPOIIECCOB;

6) chopMHUpOBaTh MOHUMAHNE 3HAYMMOCTH JTOCTHKCHUN XUMUYECKON HAYKH

Y TEXHOJIOTUH JJIsl pa3BUTHS COIIMATIBLHOM U MIPOU3BOJCTBEHHOM cdep.






1.2.2. Iliianupyembie pe3y/ibTaThl 0CBOCHHUs 001eo0pa3oBaTe/ibHONH AMCUMILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Kon n Ilnanupyemble pe3yJbTaThl OCBOCHUS TUCIHIIIMHBI
HANMMEHOBAHU
e
¢dopmupyembIx O6mme! I[I/ICIII/IHJII/IHaprIeZ
KOMIIEeTeHI N ii

1 YKa3blBaloTCcA IMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTtbl u3 ®rOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHon popme, bopmupyemble obLieobpasosaTeibHOM
ANCUMNANHOMN
2 IncupnaunHapHble (NpeaMeTHbIe) pesyabTaThl yKa3blBaloTcA B COOTBETCTBMM C METOAMKOM NpenofaBaHusa AMCLANANHbI



OK 01.
Bribupats
CTIOCOOBI
pereHus 3a1a4
npodeccroHan
BHOM
JEATEINbHOCTH
MPUMCHUTEIbH
0 K Pa3IHMYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- FOTOBHOCTb K aKTUBHOM JI€SITEILHOCTU
TEXHOJIOTMYECKOM M COLMAIbHOM HAIPABJIECHHOCTH,
CIOCOOHOCTh HHULIMUPOBATD, INITAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHSTH TAaKylO JA€ATEIbHOCTD;

- HHTEpeC K paznuuHbIM  cdepam
npohecCuoHANBHOU EATETLHOCTH,
OBianenue YHHMBEPCAJIbHBIMH y4eOHBbIMH
NMO3HABATEJIbHbIMHU el CTBUAMM:

a) 0a30BbIe JJOrNYecKHe AeHCTBHS.

- CaMOCTOSITENIBHO (OPMYIUPOBATH U
aKTyaJIM3UuPOBaTh MPOOJIEMY, pacCCMaTPHUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK UITN
OCHOBAHWUS JUIsl CPAaBHEHMUS, KIIaCCU(PUKAIINKI 1
00001IEHNS;

- OTIPENIETIATh 1EH ICITeIIbHOCTH, 3a71aBaTh

mapaMETpPbl U KPUTCPHUHN UX JOCTUIKCHUSA,

- BJQJAECTh CHUCTEMOM XMMHWYECKMX 3HAHHUW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKHI SJIEMEHT, aToOM, JJIEKTPOHHAs
00oJi0uKa aToma, s-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 00OBEM, YIJIEPOJHBIA CKEJNeT,
GyHKIIMOHATIbHAS TPYIIA, PaAuKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKUN
pAll, TOMOJIOTH, YTIE€BOIOPObI, KUCIOPOA- U a30TCOACPKAIIUE COSTUHEHUS,

OMOJIOTUYECKH aKTHUBHBbIE BellecTBa (YIJIEBOJbI, JKUPBI, OEIKH), MOHOMED,
NOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIPHbIE  COEIMHEHUS,
KpUCTAJUTMYECKast pelieTka, TUIIBI XUMHYECKUX peakuuit
(OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE, 5K30-U JHIOTEPMHUYECKHE, peakluu
HOHHOTO obmMmeHa), pacTBop, ANEKTPOJIUTHI, HEIJICKTPOJIUTHI,

AIEKTPOJIUTUYECKAS] TUCCONMAINS, OKUCIUTEIh, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON PEaKIii, XUMHUYECKOE€ PABHOBECHE), TCOPUH U 3aKOHBI (TEOPHS
XMUMHYECKOTO CTpOEHMsI opraHudeckux BemiecTB A.M. byrnepoBa, Teopus
3JIEKTPOJIUTUUECKOM TUCCOIMaluy, iepuoandeckuii 3akod [[.1. Menneneena,
3aKOH COXPAHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHH,
(haKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJy4eHUH U O€30macHOM
WCIOJIb30BAHUM BXKHEHIIMX HEOPraHMYECKUMX M OPraHUYECKUX BEIIECTB B
OBITY U

HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA,




- BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPCUUSA
B paCcCMAaTpUBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTUBBI B  ACATCIIbBHOCTD,
OLCHUBATbL COOTBETCTBUC PC3YJIIBTATOB ILECJIAM,
OLCHUBATb PUCKHU HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

- pasBuBaThb KpPCATUBHOC MBINIJICHUC IIPU
PEIICHNH XKU3HCHHBIX HpO6J’I€M

0) ©0a3oBble HCCJEI0BATEIbLCKHE AEHCTBUS: -
BJIaJIETh HAaBBIKAMH Yy4e€OHO-HCCIIEI0BATEIbCKON U
HpOGKTHOI\/JI ACATCIIBHOCTH, HABbIKAaMU Pa3pCIICHUA
pooseM;

- BBIABJIATE HPUYUHHO-CICACTBCHHBIC CBA3H U
AKTyaJIMu3UpOBaTh 3ajjavyy, BBIJIBUT'AaTh THIIOTE3Y €€
peuIcHuA, HaXO0IUTh APTYMCHTBI JJIA
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- aHaIM3UPOBaTh  MOJIYYCHHBIE B  XOJE
peleHusl  3aJa4yd  PE3yJbTaThl,  KPUTHYECKU
OLICHUBATh MX JIOCTOBEPHOCThb, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBUSX;
- YMETh MEPEHOCUTh
MO3HABATEJIBHYI0 U

3HaHUA B

MPAKTUYECKYI0  00JacTu

YMETb
3HaHUS U3 Pa3HbIX NIPEeIMETHBIX 00IacTei;

KU3HCOACATCIIBHOCTH, - HHTCI'PUPOBATDH

- BBIJIBUTaTh ~ HOBBIE MJIEH, MpeagaraTh
OPUTHHAIBHBIE TOAXObI U PEIICHUS; -
CIIOCOOHOCTD MX HMCITOJb30BaHUs B
MO3HABATEILHOM U COLMAILHOM

IIPaKTUKEC

- YMCTb BBISIBJIATH XapaKTCPHBIC MPU3HAKHW U B3aNMMOCBA3b M3YYCHHBIX
HOH?ITI/If/'I, IMPUMCHATH COOTBCTCTBYIOIIMEC ITOHATHA ITPU OIIMCAHHUU CTPOCHUSA U
CBOWMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBPALICHUM;
BBISIBJIATD B3aUMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMUN n
MNpEaACTABIICHHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIOJB30BATH HAUMCHOBAHHUA XWUMHYCCKHUX COGI[I/IHGHI/If/'I
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIAAHOM XUMHH U
TPUBHUAJIBHBIC HA3BAHUA BaXXHEHUIITIX BCUICCTB (3TI/IJ'I€H, AllCTHUIICH, TTIMLCPHH,
deHon, Qopmanpaerua, yKCycHas KUCIOTa, TJIUIMH, YrapHbBIM ras,
er'IGKHCHBIﬁ ra3d, aMMHakK, ralcHas NU3BECTb, HErall€Hasa HU3BCCTh, ITUThCBAs
coJla M JIPYrux), COCTaBIATH (OPMYJbl HEOPraHUYECKUX U OPraHHMUECKUX
BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX peaKHHﬁ, OOBSICHATL HUX CMBICJI,
MOATBCPKIAATH XapaKTCPHEBIC XUMHNYECCKHUE CBOMCTBa BCIIIECTB
COOTBECTCTBYIOIIMMH SKCIICPUMECHTAMU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECKHUX
pEeaKInii;

- YMETh yCTaHaBJIMBATh MPUHAICKHOCTh N3YUYEHHBIX HEOPTaHUYECKUX
Y OPTaHUYECKUX BEUIECTB K OMPEICTICHHBIM KJIaccaM U rpymrnaM COeAMHEHUH,
XapaKTepU30BaTh HUX COCTaB W Ba)KHEHWIIME CBOMCTBA; OMPENENATH BHUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHasl, UOHHAs, METajInyecKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIaCCU(PUIMPOBATH XUMUYECKUE
peaxIuy;

- chopMUpOBaTh MPEJICTaBICHUS: O XHMHUYECKON COCTaBIIsOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpA, POJM XUMHUU B TO3HAHUU SIBIICHUI
Opuponbl, B (HOPMHpPOBAHMHM MBIIIICHUS M KYIbTYpbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PELICHUS] MPAKTUYECKUX
3a/1a4 U SKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IPUPOJIHOI cpefie;

- YMETh IPOBOJUTH PACUYETHI 10 XMMUYECKUM (POpMYJIaM U YpaBHEHHIM
XMUMHUYECKUX  pPEaKUUMd C  HUCMOJIb30BaHUEM  (PU3MUECKUX  BEJIHYUH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasbHbIE YCIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; MHCIOIb30BATh




CUCTCMHBIC XUMHWYCCKUC 3HAHHUA JIA IIPUHATHA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM
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OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHayu3a u
MHTEpIpETANH
nH(popmMaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOU
JeATebHOCTH

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHHUS:

- c(OpPMHUPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKd U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Jasnore KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAaHUIO CBOETO0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM 51
YUTATENbCKON KYJIBTYpPBI KakK cpeacTsa
B3aI/IMO)IeI\/IICTBI/I$I MCXKAY JIIOAbMHW W TIO3HAHUA
MHpA;

- OCO3HaHUE LIECHHOCTH Hay4YHOU
ACATCIBbHOCTH, TOTOBHOCTBH OCYHICCTBJIATH
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATEIbHOCTD

WHIUBUAYAJIbHO U B TPYIIIIE;

OBJlajlecHHe  YHHUBEPCAJIbHBIMH  Y4eOHBIMH
MO3HABATEJbHBIMHU JIeHCTBUSIMM: B) padora c
uHdopmanueii:

- BIIAJIETh HaBbIKaMU MOJTyYEHUS

nHpopMallUid H3 MCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBISATh IOUCK, aHAIM3,
CUCTeMAaTH3alMI0 U UHTepIpeTalno uHpopmanun
Pa3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (JopMaTax C
y4eTOM Ha3HAuYeHUs HHPOpPMAIMK U IIEJEBOM
ayIUTOpUH, BBIOMpas ONTUMAIIBHYIO (popmy
MIPE/ICTaBJICHHS M BU3yaIH3alliy;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(poOpMallUK, €€ COOTBETCTBHUE IMPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOPMaM;

- YMETh IUIAHUPOBATH U BBINOJHATH IUIAHUPOBATh U  BBIIOJIHATH
XMMHYECKUH D3KCIEPUMEHT (IIPEBPALEHUSI OPraHMYECKUX BEUIECTB IPHU
HarpeBaHuu, MOJYYEHHE STHJIEHA U HU3Y4YEHUE €ro CBONCTB, KaUECTBEHHbIE
peaKuy Ha albJeTUAbl, Kpaxmall, YKCYCHYIO KUCIIOTY; JIeHaTypaIus OeIKoB
IIpY HarpeBaHUU, LIBETHHIE peakUuu OENKOB; MPOBOJUTH PEAKLUU HOHHOTO
oOMeHa, ONpeaeNATh CpeAy BOJHBIX PAacTBOPOB, KAUECTBEHHBIE PEaKLMM Ha
cynb(dar-, kapOOHAT- W XJIOpPUI-aHUOHBI, HA KATHOH aMMOHUS; peIIaTh
SKCIIEpUMEHTaJbHbIe 3afauu 1o TemaMm "Metamnsl" u "Hemeramnel") B
COOTBETCTBUU C TMpaBWJIAMHU TEXHUKU O€30MacHOCTU MpHU OOpalIeHUH C
BELIECTBAMU U Ja0OPATOPHBIM 000PYIOBAHHEM; MPENCTABIATh PE3yJIbTATh
XMMHUYECKOTO SKCIIEPUMEHTA B (JOpMe 3aMnCH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii u GopMyIUPOBATH BBIBOIbI HA OCHOBE ATHX PE3y/IbTAaTOB;

- YMETh aHaJM3UPOBATh XUMHUYECKYI0 MH(GOPMALMIO, MOJYy4aeMylo M3
pa3HbIX HCTOYHUKOB (CpeACTB MaccoBoil mHpopmanuu, cetb MHTEepHET U

J:(pyrne), - BJIaJ€Tb OCHOBHBIMHU METOJAMH HAYYHOI'O ITO3HAHUA BCIICCTB U

XUMHAYECKUX  sIBIICHWH  (HaOmroneHWe,  W3MEpEHHe,  DKCIICPHMEHT,
MOJICITUPOBAHNE);

- YMETh TPOBOJUTH PACYETHI [0 XUMUIECKUM (OPMYJIaM U YpaBHEHHSIM
XUMHAYECKHX  PEaKIUd C  UCIONb30BaHUEM  (PU3MYECKUX  BEJIHYUH,

XapakTCpU3yrIux BCHIECCTBA C KOJIMYECTBECHHOM CTOPOHBI: MACCBhI, obBbeMa
(HOpMaHBHHe YCJ'IOBI/IH) ra3oB, KOJHMYECTBAa BE€HIICCTBA, HUCIIOJIbB30BaTh
CUCTEMHBIC XUMHWYCCKUEC 3HAHHA A IIPUHATUA pemeHHﬁ B KOHKPCTHBIX
KU3HCHHBIX CUTYyallMsAX, CBA3aHHBIX C BEIECTBAMU U UX IPUMCHCHHUEM
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- WCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTUW B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3alMOHHBIX  3aJad ¢  CcOOJIoIEHUEM
TpebOBaHU H3PrOHOMUKH, TEXHUKH O€30MMaCHOCTH,

12



TUTUEHBI, pecypcocOepekeHus, MpPaBOBbIX U
9TUYECKUX  HOPM, HOPM  HMH(POPMALMOHHOM
0e30I1aCHOCTH;

- BJIaICTh HaBBIKAaMH PACIIO3HABAHWA W 3alIUThI
uHpopMannu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JINYHOCTH;

13



OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBO
BaTh U paboTaTh
B KOJUICKTHBE U
KOMaH/Ie

- TFOTOBHOCTb K caMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTU U CAMOOIPEACICHHUIO;
-OBJIAJICHHE HaBBIKAMU yueOHo-

HCCIIEI0BATENBCKOM, POEKTHON U COUUAIILHOU

NeSITENIbHOCTH;
OsBnanenue YHHBepPCAJbHbIMU
KOMMYHHKAaTHBHBIMHU AelicTBUSIMU: 0)

COBMeCTHAsl 1eSITeJIbHOCTD.
- MOHMMATh U HCIOJIH30BaTh MPEUMYIIECTBA
KOMaHJHOW U UH/IMBUTyalbHOU paboThI;
- MIPUHUMATH LEeIn COBMECTHOM
JESITETFHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
NEUCTBUS MO €€ JIOCTH)KEHHUIO: COCTaBJIATh IJIaH
JIEWCTBUM, pactpeiessiTh PO C Y4eTOM MHEHUU
YYaCTHUKOB OOCYXKIaTh pe3yNbTaThl COBMECTHOM
paboTHI; - KOOPAMHUPOBATH U BBIMOJIHATH padOTy B
YCIIOBHSIX peanbHOro,  BUPTYAJIBHOIO

u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHIECTBJIATh MO3UTUBHOE CTPATErHnYECKOe
MOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX, HPOSIBISATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM
OBjajlecHHe YHUBEPCAJIbHBIMHU PeryJasTHBHbBIMHU
JelCTBUSIMH:
I') NPUHATHE ce0s1 U APYTHX JIIO/Ieii:
- MPUHUMATh MOTUBBI U apryMEHTbl JPYIHX
Ioaen
MIPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBIIOJIHATH XUMUYECKHH AKCIIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BELIECTB IIPU HAarPEBAaHUU, TIOJYyUEHHE ITUIIEHA U U3YUYEHUE €TO0
CBOMCTB, KaueCTBEHHBIE PEAKIMM Ha albJErHlbl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JIHATypalusi OCJIKOB MPH HAarpeBaHHHM, IIBETHHIC PEAKIMH OCIKOB;
IIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEakuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh IKCIIepUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaibl"
u "Hemeramnbl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU OE€30MACHOCTH MpU
0OpaleHNH ¢ BEUIECTBaMU U JIAOOPATOPHBIM 000PYJOBAHUEM; IIPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN
COOTBETCTBYIOILIUX peakuuii ¥ (OpMyIupoBaTh BBIBOJbI Ha OCHOBE 3THUX
pe3yiIbTaToOB;
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- IIPU3HABATh CBOE IIPAaBO U IIPaBO APYrUX
JIOJIEH Ha OIIMOKU;

- pa3BHBaTh CIIOCOOHOCTh IOHUMATh MUD C
MTO3UIIUHU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUA 00
M3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIIEUCTBOBATL B
Ype3BhIYAHBIX
CUTYaIUIX

B 06s1acTH 3K0JI0rHY€CKOr0 BOCIIUTAHUS: -
c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYPHI,
IIOHMUMAaHHUEC BJIIMAHUS COLITMAJIBHO-DKOHOMMWYCCKUX
Ha COCTOSIHME  IPHUPOIHOU
cpensl,
r100abHOTO XapakTepa

9KOJIOTMYECKUX MPobIIeM;

MPOLIECCOB
U COLMATIBLHOU
OCO3HaHHUE

- IJTAHUPOBAHUE U OCYILIECTBICHHUE IEVUCTBHI
B OKPYKAIOIIIEH Cpe/ie HA OCHOBE 3HAHMUS LIeJen
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; AKTUBHOE
HENPUATUE ICUCTBUM, TPUHOCSIINX BPEl
OKpY»Kalolllel cpene;

- yYMEHHE MMPOTHO3UPOBATH HEOIAroMpHUsITHBIE
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacuIMpeHue OIbITa AESITEIbHOCTH
9KOJIOTMYECKOW HAIpPaBJIECHHOCTH;

= OBJIAICHN € HaBBIKAMH y‘lGGHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U COLUaIbHON
ACATCIIBHOCTH,

- chopMupoBaTh MPEICTABICHUA: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XMMHH B TO3HAHHWH SIBJICHUN
npupoasl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JHUYHOCTH, €€
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOMN I PEIICHUS TIPAKTHYCCKUX
3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U
MPUPOJIHON Cperie;

- yMeTh  COONIOJaTh MpaBUja HSKOJOTMYECKH  IeJ1eco00pa3Horo
MOBEJICHUSI B OBITY U TPYJOBOU JCATEIHHOCTH B IIEJSAX COXPAHEHUSI CBOETO
3J0pOBbSl M OKPYXKAIOIIEH MTPUPOAHOM CpEeIbl; YUYUTHIBATh OMACHOCTH
BO3JICHCTBUS HA )KMUBBIC OPTaHU3MBI OITPEICIICHHBIX BEIIECTB, TOHUMAs CMBICIT
MoKa3aresisi NpeIeIbHOM TOMYCTUMOM KOHIIEHTPALINH;
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IIK 1.1
Buvinonaname
wWmykamypHwle
pabomwl no
omoenke
6HYMPEHHUX U
HAPYIHCHBIX
nogepxrHocmeti
30aHUll U

- YMEHHE [TPOTrHO3UPOBATh HEOIArONPUATHBIE
9KOJIOTHYECKHE MOCIEACTBUS IIPEAPUHUMACMBIX
JENUCTBHMN, IPEAOTBPAILATh UX;

- IIPUHUMATH LIEJI1 COBMECTHOMN
JEATEIbHOCTH, OPraHU30BBIBATh U KOOPIMHUPOBATh
JEUCTBHS 10 €€ JOCTHKEHUIO: COCTABIISTH IIAH
JNENUCTBUN, paCIpeaessaTh POJIU ¢ y4€TOM MHEHUN
YYaCTHUKOB 00CYXKJaTh pe3yJIbTaThl COBMECTHOM
paboThl;

- YMETBb BBIABIIITH XapaKTEPHbIEC IPU3HAKUA U B3aUMOCBSI3b U3YYECHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIME MOHATHS IIPU OIIMCAHUU CTPOCHUS
Y CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX IIPEBPALICHUN;
BBISIBJIITh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C MTOHATUSAMHU U
IIPEICTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB; - YMETh
WCII0JIb30BAaTh HAMMEHOBAHUS XUMHYECKUX COCAMHEHUN MEXIYyHAPOIHOIO
CO103a TEOPETUYECKON U MPUKIAJHON XUMHUH U TPUBHAIIbHBIC HA3BaHUS
BaKHEHNIINX BEIIECTB (3TUJIEH, alleTUJIeH, TIIULEPUH, (GeHO, popMalibaeT U],
YKCYCHAasl KMCJIOTa, TJINLWH, YrapHbIA ra3, yriaeKuCIbli ra3, aMMHUax,
rauieHasl U3BeCTh, HeTalleHasl U3BECTh, TUThEBAs
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coopyxcernuil. I1IK
1.2.

Buinoanuame
pabomwl no
ycmpouicmay
HAMUBHBIX NOL08 U
OCHOBAHUL NOO
nonvt. 1IK. 1.3
Buinonnenue
0eKopamueHuLX
wmyxamypox. 1IK
2.1,

Buinonuamo
noozomosumens
Hble pabombl npu
MoHmaice u
omoeke

K(lpK[lCHOO6u4u6Hle

KOHCMPYKYULL

IIK 3.1.
Buinoauamo
noozomosumeins
Hble pabombl npu
npouzeoocmee
MaAnapHuix pabom
npu omoenke

- KOOPJIMHUPOBATH U BBIIIOJIHATH PaOOTY B
YCIIOBUSIX PEAIIBHOTO, BUPTYAJIIBHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS; -
co3/aBaTh TEKCThI B pa3IMYHbIX (popmaTtax c
y4€TOM Ha3Hau€HUs MH(OPMaLUU U 11eJIEBOU
ayJMTOPUH, BEIOUPAsi ONTUMAIBHYIO (hopmy
MIPEACTABJICHUS U BU3YaIN3alluH;

- OLICHUBATH JOCTOBEPHOCTD,
JIETUTUMHOCTb UH(OPMAIINH, €€ COOTBETCTBHE
IIPAaBOBBIM U MOPAJIBHO-3THYECKUM HOPMaM.

coJla M IPYT'HX), COCTABIATH (DOPMYIIBI HEOPraHMYECKUX U OPTraHUYECKUX
BELIECTB, YPABHEHUS XUMHUECKUX PEAKLINM, 0OBACHATh UX CMBICIL;
HOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOILIMMHU KCIIEPUMEHTAMU U 3aIIUCAMU YPaBHEHUNH XUMHUECKUX
peakuumii;

- YMETb YCTAHABIIMBATH MPUHAJICKHOCTh U3YUEHHbBIX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB K OMPEIEIIEHHBIM KilaccaM U
rpynmnaM COeIUHEHUN, XapaKTepU30BaTh X COCTAB U BaKHEHIINE CBOMCTBA;
OTIPENENATh BUJbl XMMHUECKUX CBsI3eH (KOBaJIEHTHasI, HIOHHas,
MeTaJIJIN4€ecKasi, BOJOPO/IHAs ), TUIIbI KPUCTAINIMYECKUX PELIETOK BEIIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

- YMETb IJIAHUPOBATH U BBIMIOJIHATH IUIAHUPOBATH U BHITIOJIHSATH
XUMHYECKUN SKCIIEPUMEHT (IIPEeBpaIlleHHs] OPraHUUeCKUX BEIIECTB MPU
HarpeBaHuu, MOJTy4YeHHUE ITHIIEHA U U3ydeHHE er0 CBOWCTB, KAUeCTBEHHbIE
peakuuu Ha ajlbJeru/Ibl, Kpaxmal, YKCYCHYIO KUCIIOTY; IeHaTypalus OeinKoB
IIPY HarpeBaHUU, IBETHBIE peaKIK OEJIKOB; MPOBOJAUTH PEAKIIUU HOHHOTO
oOMeHa, ONpesieNIATh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIUH Ha
cynbdar-, kKapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMSI; pelaTh
AKCIIEpUMEHTAJIbHBIC 3a/1a4u 110 TeMaM "Metamibel" u "Hemeramnsl") B
COOTBETCTBUU C IIPABUIAMHU TEXHUKH O€30MaCHOCTH NP 0OpallieHUH ¢
BEIIIECTBAMU U JIaOOPaTOPHBIM 000PYAOBAHUEM; IIPEJICTABIATH PE3YbTATHI
XMMHYECKOT0 KCIIEPUMEHTA B (popMe 3aliCH ypaBHEHUN
COOTBETCTBYIOLUX PEeAKUUH 1 (POPMYIMPOBATh BHIBOJIBI HA OCHOBE 3TUX
pE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XMMUYECKYIO HH(POPMALIUIO, TOIy4aeMyIo U3
pa3HbIX HCTOYHUKOB (CpelICTB MaccoBOM MH(opMaruy, cetb HTEpHET 1

JpYTHE);
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nogepxHocmeti
30aHull U
COOPYIHCEHUL.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITJIMHBI «XXUMUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOUH padoThl

Bua yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4

OcHoOBHOe coep:KaHue 64
B T. 4..

TEOPEeTUYECKOE 00yIeHNE 30
MPaKTUYECKHUE 3aHITHS 18
ab0paTOPHBIC 3aAHITHS 10
KOHTPOJIbHBIE PA0OTHI 6
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAePKAHUE 5
NMPUKJIAJTHOTO MO/YJIfA)

B T. 4.

TeopeTuyYecKoe 00yueHue 2
MPAKTUYECKHUE 3aHITH 4
IIpomexyTounas arrectauus (a1uddepeHIIMPOBAHHBIN 3a4eT) 2
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2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

HanmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
. beM 4acoB
pa3iesioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHIIH
1 2 3 4
OcHoOBHOe coep:KaHue 64
Paszgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. K 01
ema OcHoBHoOe coJepkaHue 4 OK 0
CtpoeHue aToMOB
XUMHUHICCKHX Teoperuyeckoe 00yueHune 2
AJIEMEHTOB U
npupojaa CoBpeMeHHast MO/IeJIb CTPOeHUA aToMa. CHUMBOJIMYECKH SI3bIK XUMUM.
XUMUYECKON XUMUYECKUH 2JIeMEHT. DJIeKTpoHHas KoHpurypanus atoma. Kiaccudukanns XuMu4ecKiX 3J1€MEHTOB (S-
CBSI3H , p-, d-3nemenTsI). BaneHTHbIE 351eKTPOHBL. BaleHTHOCTD. DIEKTPOHHAS TPUPO/Ia XUMHUYECKOM CBS3H. 1-2
DNeKTPOOTPULIATENbHOCTh. Buapl Xumudeckod CBs3M (KOBajJeHTHas, HMOHHAasA, MeTaJIndecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHMSL.
IIpakTHYecKkne 3aHATHS 2
Pemienne 3ajaHMH Ha MCHOJb30BaHHE XHMHYECKOM CHMBOJMKHM W HAa3BaHUM COEIMHEHHUH 110
HOMEHKJIAType MEKIYHApOJHOTO COI03a TEOPETHUUECKOM U MPUKIIATHOW XMMUH U TPUBHAJILHBIX HA3BaHUN
JUIS COCTaBIICHUSI XUMHUYECKUX (POPMYJ IBYXaTOMHBIX COEIUHEHUN (OKCUAOB, CYIb(QHUI0B, TUAPUIOB U
T.II.) U APYTUX HEOPTraHMYECKUX COCTUHEHHM OTAEIbHBIX KJIacCOB. 3-4
IIpakTnyeckne 3alaHUsl HA YCTAHOBJIEHHE CBSI3U MeXKAY CTPOEHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB U TEPUOJUYECKUM H3MEHEHHEM CBONCTB XMMHUYECKUX DJIEMEHTOB M HUX COCAMHEHUU B
COOTBETCTBUHU C MosiokeHueM [leproauueckoit cCCTEMBI.
OcHoBHOE coaepkaHue 2
Tema 1.2. OK 01
OK 02
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HpaRaneCRne 3aHATUSA

[Tepuoanueckuii
3aK0H ¥ TadmuIa
.. MenneneeBa

IMepuoguyeckas cucrema xumuueckux 3jeMenToB /I.1U. MenaeneeBa. Ou3nyuecKkuii CMbICIT
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKCHUEM
XMMMUECKOTO0 aieMeHTa B [lepruoanueckoil cucreme. MupoBo33peHUECKOE U HAYYHOE 3HAUECHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Ipornossr .. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUI HA XapaKTepPU3aLHI0
XMMHYECKHUX JIEMEeHTOB «MeTamnyeckre / HeMEeTAIUTMYECKUEe CBOMCTBA, AIEKTPOO TPUIIATETLHOCTD
XUMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX IJIEKTPOHHBIM CTPOECHUEM U TIOJIOKEHUEM B
MIEPUOANYECKON CHCTEME XUMMUYECKUX 311eMeHTOB /(.M. MenneneeBay.

Paszpnen 2. Xumuyeckune peakuuu

10

Tema 2.1. Turs!
XAMHYECKUX

peakuui

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Knaccupukanust 1 TMIIBI XMMHUYECKUX PEAKIUH ¢ yYaCTHEM HEOPraHUYeCKUX BellecTB.
CocraBienue ypaBHEHUH peaklnii COeIMHEHUS, pa3IoKeHUs, 3aMellleHus, 0OMeHa, B T.4. peakuui
TrOpPEHUs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

YPaBHeHPlﬂ OKHCJICHHS-BOCCTaHOBJIeHHs. CTeneHb OKNCJIeHH.

OxucauTenb ¥ BoccTaHoBHTeNb. CocTaBiieHUE U YpaBHHUBAHUC OKUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKum“I MCTOJO0OM J3JICKTPOHHOI'O 6ananca. OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIE p€akKuuu B IIpupoac,
IIPpOU3BOACTBCHHBIX ITPOLOCCCAX U JKUBHCACATCIIbHOCTH OPIraHU3MOB.

IIpakTHYecKkne 3aHATHA

7-8

OK 01
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KosnnyecrBeHHbIe OTHOLIEHNS B XUMHH. OCHOBHBbIE KOJINYeCTBEHHbIE 3AKOHbI B XUMHUH M PacyeThl
110 YPABHEHUSAM XMMHYECKUX PeaKIUil.

Monp kak eqUMHMIA KOJIMYeCcTBA BeulecTBa. MosipHas macca. 3aKOHBI COXPAaHEHMs MACChl U DHEPIHH.
3axoH ABorazapo. MoJsipHbiit 00beM razoB. OTHOCUTENbHAS IIOTHOCTh T'a30B.

Pacuersl no YPABHCHUAM XUMHUYECCKHUX peaKlll/Iﬁ C UCITOJB30BAHHUEM MACCHI, o0bema (HOpMaJ'IbeIe
yc.]'IOBPIﬂ) ra3oB, KOJHMY€CTBAa BelleCTBA.

9-10

Tema 2.2.
DIIEKTPOJIUTHYECKA
s TUCCOTMAITUS U

HOHHBIA 00MEH

KonTpoabHasi
pabora 1

OcHoBHOE CoacpiKaHue

Teoperuyeckoe o0yueHue

Teopust 2JIEKTPOJTUTHYECKON TUCCONUALIMH.

HoHbI. DNeKTPOIUTHI, HEIJEKTPOJIUTHI. Peakiiny HOHHOTO 0OMeHa.

CocraBiieHue peaKkliii HOHHOTO 00MeHA IyTeM COCTABJIEHUS UX MOJHBIX H COKPALIEHHbIX
HOHHBIX YPABHEHUIA.

KucnoTHO-0CHOBHBIE peakiu. 3alaHusl Ha COCTABICHUE MOHHBIX PEAKIIHI

JlaGopaTopHble 3aHATHS

JlaGoparopHas padora “Tunbl XuMHUYECKUX peaKkuuii”.

UccnenoBanue TUMNOB (IO COCTaBY U KOJUYECTBY MCXOAHBIX M OOpa3yIOIIMXCS BEIIECTB) U MPU3HAKOB
XUMHYECKUX PEaKLnu.

IIpoBenenue peakuuii HOHHOr0 0OMeHa, ONIPE/IETICHUE CPeibl BOAHBIX PACTBOPOB. 3a/1aHUS Ha
COCTaBIIEHUE HOHHBIX peaKlnun

CTpoeHne BelecTBa 1 XMMHYECKHE PeaKIUH.

11-12

13-14

15-16

OK 01
OK 04

Pa3znea 3.

CTpoeHne H CBOMCTBA HEOPraHu4e€CKMX BEeIIieCTB

16
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OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

OK 01
OK 02

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HCOPraHNM4CCKUuX
BEIIECTB

IIpenmer Heoprannueckoi xumuu. Kinaccnpukanus Heopranmueckux BelecTs.

[Ipocteie u cioxHbIe BeniecTBa. OCHOBHBIE KIACChI CIIOKHBIX BEHIECTB (OKCUbI, THIPOKCHIBL,
KHCJIOTBI, COJIM). B3anMOCBSA3b HEOPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBa.
Kpucrannmueckue n amopdHbIe BelecTna.

Tunbl KpUCTANIMYECKUX pPellleTOK (ATOMHAsl, MOJIEKYJISIpHAs, HOHHAsI, MeTaJUIN4YecKast).
3aBUCUMOCTh GU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOH perieTKu. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BEUIECTB OT BUJA XMMUUECKON CBSA3H U TUIA KPUCTATUINYECKON PEIIETKH.
[IpuunHbI MHOrOOOpa3us BEUIECTB.

IIpakTHYeckue 3aHATHS

HomeHnkiaTypa HeopraHu4ecKHX BellleCTB: Ha3BaHHe BellecTBAa UCXOAS U3 X XUMHUYECKOMH
(opmyIbl UM COCTaBICHUE XUMUUYECKOM (GOPMYIIbI UCXOS U3 Ha3BaHUs BEIIECTBA I10
MexayHapoaHoi (MIOITAK) unu TpuBHaaIbHOM HOMEHKIIATYPE.

Pemenne npakTu4ecKuX 3aJaHUI MO0 KIacCH(PUKALNM, HOMEHKJIATYpe U XuMHu4ecknum popmyiiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIAcCOB (yrapHbli Tra3, YrieKUCHbIH Ta3, aMMHaK, raiieHas
W3BECTb, HETAIlICHAS! U3BECTh, MUTHEBAS COJIA M PYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMHUYECKHX
BEIIECTB, OMPEIEISATh MPUHAATICKHOCTh K KIaccy.

Hcrounuku xumuueckoit nHGopMaIuu (CpeIcTB MaccoBoi nHpopmaiun, cetb aTepHeT u npyrue).

[Touck undopmaiuu no Ha3BaHUIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popmynam.

OcHoBHOE coaepkaHue

17-18

19-20

IIK 1.1-1.3
IIK 2.1
IIK 3.1

OK 01
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Tema 3.2. OK 02
ema 3 Teopernueckoe odyuenue 6
OU3NKOXUMHYECKHUE IIK 1.1-1.3
CBOICTBA -
Metaibl. O0mme pusnveckue 1 XMMHYECKHE CBOICTBA METALIIOB. IIK 2.1
HEOPraHMYeCKUX
P CriocoOsI moTydeHus. 3HaYeHUE METANIOB M HEMETAJNIOB B TIPUPOJIC U KU3HEICATSIILHOCTH YEJIOBEKA 1 IIK 3.1
BEILIECTB 21-22
OpraHu3MOB.
Koppo3usi MmeTa/1s10B: BU/IbI KOPPO3HH, CIIOCOOBI 3AIUTHI METAJIOB OT KOPPO3HUH.
Hemerasuibl. O0mue puznyeckue 1 XMMHYECKHE CBOMCTBA HEMETAJLIOB.
Turmmuneie cBoiictBa HemetaiioB [V— VII rpymm. Knaccudukanmss m HOMEHKIaTypa COEIUHEHHH 23-24
HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.
XuMH4YeCKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BellecTB (OKCHIO0B, THIPOKCHIIOB,
KHCJIOT, COJIeH U p.). 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 25-26
COEIMHEHUH, BHICIINX OKCHJIOB U TUAPOKCHUIIOB.
2
IIpakTHYeckue 3aHATHS
CocraBjieHue YypaBHeHMH XMMHYECKHX Ppeakmuili ¢ y4YyacTHeM TMpPOCTbIX M CJIO0KHBIX
HEOpPraHU4eCKHUX BellleCTB: METAJIOB H HEMETALI0B; OKCHJIOB METAJJIOB, HEMETAJIIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHMA U aM(POTEPHBIX THAPOKCHJIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPHU3YIONIUX UX CBOKCTBA. 27-28
Peulenue npakTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUIl HA CBOIiCTBAa, COCTAB, NOJIy4eHHe
U 0e30MacHoOe HMCIOJIb30BAaHUE BAKHEHIIMX HEOPraHMYeCKHX BellecTB B ObITY M NPAKTHYEeCKOM
AeATeJIbHOCTH YeJIOBeKa.
Tema 3.3. OK 01
OcHoBHOE coaepkaHue 2
WNnentuduxarms OK 02
HEOPraHMYeCKUX 5 OK 04
BEIECTB JlabopaTopHble 3aHATHS
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.JIaﬁopaTopHaﬂ paﬁoTa «H)IeHTI/I(i)I/IKaIII/Iﬂ HEOPraHNIE€CKUX BCIICCTB)).
Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 110 XHUMHUYCCKHUM CBOMCTBAM METAIJIOB H HEMCTAJIOB, IIO|
PpaCIio3HaBaHUIO U MMOJTYUCHUIO COCAMHEHUN METAJJIOB ¥ HEMETAJIJIOB.

29-30
Nnertudukaus HEOPraHMYECKUX BEHISCTB C HCIOJIb30BaHMEM HX (DU3MKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.
KauecTBeHHbIe peakiiun Ha CyJab(aT-, KApOOHAT- U XJIOPU/I-AHUOHbI, HA KATHOH AMMOHHUSI.
KonTpoabHast .
P CBolicTBa HEOPraHMYeCKUX BelIeCTB. 31-32
padora 2
Pasznea 4. CTtpoeHue U CBOCTBA OPraHM4YeCKHX BeleCTB 24
Tema 4.1. 4 OK 01
ema OcHoOBHOeE coep:KaHue
Knaccudukanus, IIK 1.1-1.3
CTPOCHHE U 2 TIK 2.1
HOMEHKJIATYpa Teopernyeckoe o0yueHue
IIK 3.1
IlosiByieHne ¥ pa3BUTHE OPraHUYeCKO XUMHHU Kak Hayku. [IpeaMer oprannyeckoil XuMum. 33-34
MecTo 1 3HaUEHNE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHUYEeCKUX XHUMHUYECKOE CTPOEHUE KaK MOPSAJO0K COEAUHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BaJEHTHOCTH.
BCIICCTB OcCHOBHbBIE T0JIOKEHHSI TEOPUM XHMHMYECKOT0 CTPOEHHMSI OpPraHMYecKHX coeauHenuii A.M.
ByrtaepoBa. YriepoaHblil CKeleT OPraHMYEeCKOW MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYI. M30Mepust U u30Mepsbl.
[lonsitne o ¢ynkumoHanbHoM rpynne. Pamukan. IlpuHnunel kinaccupukalud OpPraHUYECKUX
coelMHeHUI. MeXyHapo/1Hasi HOMEHKIIATYpa U MPUHIUIIBI HOMEHKJIATypbl OPraHUYE€CKUX COCAMHEHUH.
[TonsiTre 00 a30TcoIEpKAIINX COSAMHEHUSIX, OMOIOTMYEeCKH aKTUBHBIX BEUIECTBaX (YriaeBoaax, KHUpax,
Oenmkax u Jip.), BBICOKOMOJIEKYISPHBIX COSAMHEHHUAX (MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO).
2

IIpakTHYecKkne 3aHATHA
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HomenkiaTypa opraHm4ecKux coeJMHEHUI OTAeJbHBIX KJIACCOB (HACBIIICHHbIE, HCHACHIIIICHHBIC U
apOMaTHUYECKHE YIIIEBOJIOPOJbI, CIUPTHI, (DEHOIIBI, alIbJIETH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocTaBJ/ieHHE MOJHBIX M COKPAIIIEHHBIX CTPYKTYPHBIX (pOPMYJI OPraHMYeCKUX BeleCTB OTICIbHBIX
KJIACCOB, MCIMOJBb3YyS WX Ha3BaHUS IO CUCTEMATHYECKOW W TPHUBUAIBLHOM HOMEHKJIAType (ITUIICH,
aleTuieH, rIuiepuH, (eHon, QopMmanblerul, YKCycHas KHCIIOTa, TiuiuH). Pacuersl mpocreimieit
(hopMyITBI OPraHUIECKON MOJICKYIIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBolicTBa
OpPraHHYECKUX

COEIMHEHUU

OcHoBHOE CoacpiKaHue

Teopernyeckoe o0yueHue

OU3NKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCJUHEHWUW OTIEIbHBIX KIIaccoB (0COOEHHOCTH
KJaccu(uKanu ¥ HOMEHKIATYphl BHYTPHU KJ1acca; TOMOJIOTHUECKHH psii v oO1as popmyna; u3omMepus;
(bm3UYecCKre CBOMCTBA; XUMUUYECKHUE CBOMCTBA; CIIOCOOBI MTOTYyUEHHS):

— npeaejbHble YIJEBOAOPOAbl (AJKAHBI M IUKJIOAJIKAHBI). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIILIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIIIEBOIOPOJIOB,
HaxX0XJCHUE B MIPUPO/IC U MPUMEHEHUE alIKaHOB;

— Hemnpe/e/bHbIe (AJKeHbl, AJIKUHBI U AJKAJANeHbI) H apoMaTHUYecKHe yrieBoaopoabl. ['openue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAaMEHU /71l CBAPKU U PE3KH METaJIOB.

— KHCJOPOJCOoJep:KalIMe coeMHeHUus1 (CMUPTHI M (PeHOJIbl, KAPOOHOBbIE KHCJIOTHI U I(HUPHI,
ajbJeru/bl U KeTOHbI, ;KMPbI, YriieBoabl). [IpakTnueckoe mpUMeHeHHEe YTUIICHTIUKOIS, TJIUIEPHHA,
¢denona. [Ipumenenue Gpopmanberuia, aleTaabAeruia, yKCyCHOM KHUCIOTHI.

35-36

12

37-38

39-40

OK 01
OK 02
OK 04
IIK 1.1-1.3
IIK 2.1
IIK 3.1

MbL1a KaK cOJIM BBICHINX KAPOOHOBBIX KUCJI0T. Momomue cBoiicTBa MbLiAa.
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— aszoTcojep:Kalye CcoeJMHEeHHMsl (AMMHBI M AMMHOKMCJIOTBI, OejKkH). BpICOKOMOIEKYISPHBIE
COEIMHEHUS (CUHTETUYECKHUE U OMOJIOIrMYECKHU-aKTUBHbBIE). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3zanus 3THIIeHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUSL.

I'eneTnyeckasi cBSI3b MexKIY KJIACCaMU OPraHUYeCKUX COeJUHEeHHIA.

HpaRTuquRne 3aHATUSA

CBoiicTBa OpraHM4ecKHX COeJAMHEHHH OTAeJbHBIX KJACCOB (TpUBMAJbHAsT M MEXIAyHApOJHAs
HOMEHKJIAaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUS): TPEesIbHbIE (aJIKaHbl U LUKIOAIKAHBI),
HemnpeJeNbHble (AJIKEHbI, aJIKUHBI U aJIKaIME€Hbl) U apOMaTHYECKUE YIIIEBOJIOPO/bI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KMCIOTHI U 3(UPHI, ATIbIAETUIBI U KETOHBI, aMUHBI 1 AMUHOKHCIIOThI, BHICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS.

3agaHus HA cocTaBJeHHe YPABHEHNH XUMHYECKUX PeaKIuii ¢ y4acTHeM OPraHn4YecKHX BellecTB Ha
OCHOBAHMH HX COCTAaBA M CTPOEHHUSI.

CocraBjieHHe cxeM peaknuii (B TOM 4YHClIe TIO TMPEAIOKEHHBIM [EMOYKaM IPEBPAICHUN ),
XapaKTEePU3YIOIINX XUMUYECKHE CBOMCTBA OPraHNYECKUX COCTUHEHHI OTAETbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKUX COCJWHEHUH M0 TPUBHAIBHOM WIM MEXIyHapOIHOM
CUCTEeMaTUYECKOIl HOMEHKJIaType.

Pemenne npakTUKO-OPHEHTHPOBAHHBIX TEOPEeTUYECKHX 3aJaHUIl HA CBOWCTBAa OPraHM4YeCKHX|
coeMHEeHUI O0T/IeJIbHBIX KJIACCOB

JlaGoparopHas padora

JlaGoparopHas padora “IIpeBpaieHusi OpraHu4ecKMX BellecTB NPU HArpeBaHuu''.
[Tonyuenue 3TUNIEHA U U3YYEHUE €TO CBOICTB.
MogaeanpoBanne MOJIEKYJ M XHMHYECKHX NMPeBPallleHUil HA IpUMepe 3TaHa, ITHJIEHA, AlleTHJICHA U]

Ap.

41-42

43-44

45-46

47-48
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OcHoBHOe coepkaHue

Tema 4.3. OK 01
WNnentuduxarms OK 02
Teopernueckoe odyuenue 4
OpPraHMYeCKUX Buooprannyeckue coenuHenusi. IlpumeHeHue m OmoJsiormyeckasi poJib yriaepogaoB. OxucieHue OK 04
BCIICCTB, NX yIJIEBOJOB — HWCTOYHWK OJHEPTrUU IKHUBBIX OpraHu3mMoB. OOIacTW TNPUMEHEHUS aMHHOKHCIIOT. IIK 1.1-1.3
SHAUCHHC 1 [IpeBpaienus 6e1koB MUK B opranusme. bronoruueckue GyHKIUN OEIKOB. 49-50 IIK 2.1
ggif}jg;f;ﬂe B Buonornyeckue pynkuum ;kupos. Posib opranuyeckoil XuMuM B pelieHuH NMpodjemM NuieBoi IIK 3.1
MPOU3BOJCTBEHHOMN Ge30macHOCTH.
NeSITeNIbHOCTH
JelIOBEKA Posib oprannyeckoii XUMHMU B pelIeHUM MPoOJeM IHEPreTHYecKoii 6e30macHOCTH, B Pa3BUTUU
MEJUINHBI, CO3JaHIUH HOBBIX MAaTEPUaJIOB, HOBBIX UCTOYHUKOB SHEPrUH (JIbTEPHATUBHBIE HCTOUYHUKU
sHeprur). OnacHoOCTb BO3/1€eiiCTBUS HA KMBble OPraHU3Mbl OPraHUYECKUX BeIIeCTB OTAeIbHBIX 51-52
KJIaccoB (YIrJIeBOJOPO/IbI, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUEe MPOU3BOJHbBIC, aJbACTHUABI U Ap.),
CMBICJI ITOKa3aTeNs NPeIeIbHO T0IYCTUMOMN KOHIIEHTPALIUH.
JlabGopaTopHble 3aHATHSA 2
JlaGoparopHas padora: “UaeHTUPUKAINA OPTAHUYECKUX COeMHEHUI 0TIeJIbHBIX KJIAaCCOB”
Wnentuduxaius opraHuuecKux COSAMHEHUN OTAENbHBIX KJIaCCOB (HA MpUMepe albIeruI0B, Kpaxmania,
YKCYCHOM KHCIJIOTBI, OEJKOB U T.II. ) C UCIIOJIb30BAHHUEM UX (PU3UKO-XUMHYECKUX CBOMCTB M XapaKTEPHBIX
KauecTBEHHBIX peaknuil. Jlenartypamus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu OEIKOB. 53-54
Bo3HNKHOBeHME AHAJIUTHYECKOr0 CHITHAJIA € TOYKH 3PEeHUS] XMMHUYECKHMX MPOLEcCOB IpH
NPOTEKAHUM KAYeCTBEHHON Ppeakuuu, IMO03BoJAIEed HICHTH(PUUHUPOBATh MNpeAI0KEeHHbIe
OpraHMYecKue BelecTna.
KonTpoabHnasn .
paGora 3 CTpyKTypa H CBOIiCTBa OPraHNYeCKUX BeIeCTB. 55-56
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Pazpea 5. Kunernveckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peaKkuuid 4
4
OcHoBHoOe coepkaHue
OK 01
OK 02
Teopernueckoe odyuenue 2
CxopocTb C IIK 1.1-1.3
KOPOCTH peaKIMH, €€ 3aBUCUMOCTDb OT PAa3/IMYHBIX (PAKTOPOB: IPUPOALI pecarupyriuux Bemecrn
MIICCKIX POCTL peaxuuu, P (baKTOpOB: MPHPOLI pearnpyoUX BeuiecTs, .y
peakiii KOHIEHTPALMH Pearupyoiiux BelUecTB, TEMIIEPATYPLI U IVIOIUAAH PEAKIMOHHOU MMOBEPXHOCTH.
. . IIK 3.1
XyMITgecKoe TemoBbie 3¢ (hekThl XUMUYECKUX peakuil. DK30-U IHIOTEPMUYECKHUE, pEaKIIUU 57.58
paBHOBECHE Oo6patumocTh peaknuii. X¥UMHYECKOE PAaBHOBECHE M €r0 CMEIICHUE TIOJ] JACHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHLIEHTpALMs PEareHTOB WU MPOIYyKTOB PEaKINH, AaBlIeHUE, TeMIepaTypa) s CO3IaHus
ONTUMAJIBHBIX YCJIOBUU MPOTEKaHUA XUMHUYEeCKUX mponeccoB. [Ipunnun Jle [latense.
2 OK 01
IIpakTHYeckue 3aHATHS
OK 02
PemieHne nNpakTHKO-OPMEHTHPOBAHHBIX 32/IaHUI HA aHAJIN3 (PAKTOPOB, BIUSIIOIIMX HA U3MEHEHH e MK 1.1-1.3
CKOPOCTH XMMHMYeCKO# peaKkluMu, B T.4. C MO3ULIUN IKOJIOTUYECKH 11€TIECO00PA3HOT0 MOBEJCHHUS B OBITY TIK 2.1
U TPYJOBOM JEATEIIBHOCTU B LIEJISX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH NPUPOJTHON CPEBI. 59-60 )
Pemenne nmpakTHKO-OPHMEHTHPOBAHHBIX 3a/JlaHUii HA nmpuMeHeHue npuHuuna Jle-lllarenne ans 1IK 3.1
HAXOKI€HUs] HANPABJIEHUS] CMelleHHs] PABHOBeCUsl XMMUYECKOW peakiuu W aHaau3 (akToOpoB,
BJIMSIFOIIMX HA CMELIEHNE XUMMUYECKOTO PAaBHOBECHSI.
Pa3znea 6. PacTBOpbI 4
Tema 6.1. 2 OK 01

OcHoBHOE conepkaHue
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[Tonsarue o 2 OK 02
Teoperudeckoe o0yueHue
pacTBopax OK 07
PacTBopeHnne kak (pu3nko-xumudeckuii npomecc. PacrBopsl. CriocoObl TPUTOTOBJICHHS PACTBOPOB. K 1.1-1.3
PactBopumMocTs. MaccoBast 10J1s1 pacTBOPEHHOTO BemecTBa. CMBICH TTOKA3aTeNs MPEISIbHO JOMyCTUMOM TIK 2.1
KOHIICHTPAIIUU ¥ €TO MCIIOJIb30BAHNE B OIICHKE 3KOJIOTUIECKON OE30IMaCHOCTH. )
IIK 3.1
IIpaBujia HIKOJOTHYECKH 11€1eCO00PaA3ZHOTr0 MOBEeAeHHS B OBITY H TPY/I0BOIi 1eSITeIbLHOCTH B IIEIISAX 61-62
COXPAHEHUS CBOETO 3JI0POBbA M OKPYKAKOWIEH MPUPOJIHOW CPENIbl; OMACHOCTh BO3ACHCTBUS HA JKUBBIE
OpTraHU3MBbI OTIPEJICIICHHBIX BEIICCTB.
Pemenune mpakTHKO-OPHEHTUPOBAHHBIX PACUCTHBIX 3aJaHUN Ha PAaCTBOPBI, UCIIOIb3yeMbIC B OBITOBOU H
MTPOU3BOJICTBEHHON JISATSIILHOCTH YEJIOBEKA.
2
OcHoBHOE conepxaHue
OK 01
OK 02
JlabopaTopHbIe 3aHATHSA 2
Tema 6.2. JlaGopaTopnasi padora «I[IpuroroBjieHHe pacTBOPOB». OK 04
Vcenenosanue [IpuroToBIeHHE PACTBOPOB 3aJaHHON (MAcCOBOM, %) KOHLEHTpAUUK (C MPAKTHKO-OPUEHTHPOBAHHBIMY IIK 1.1-1.3
CBOJCTB pacTBOPOB 63-64
BOIIPOCAMU) M OIIPEICIICHUE CPEIbl BOJHBIX PACTBOPOB. 1IK 2.1
Peulenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB. IIK 3.1
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COepKaHMe (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Pasznen 7. Xumus B ObITY ¥ IPOM3BOJACTBEHHOM /1eSITEJIbHOCTH YeJI0BeKa 6
OK 01
OK 02
Xumus B ObITy 1 |OCHOBHOE COTepKAHHE 6 OK 04
MIPOU3BOJICTBEHHOU ) OK 07

Teopernueckoe o0yuenune
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JACATCIBHOCTH
YCJI0BCKa

HoBeitme J0CTHKEHUSI XUMHYECKONM HAYKM M XMMHUYECKOW TexHoJaorud. Posib xumuu B
00eCIeYeHNH HKOJIOTUYECKOM, DHEPreTUYECKON W THIIEBON O0e30MacHOCTH, PA3BUTUU MEIUIIMHBL.
IIpaBuia moucka U aHAJAM3a XUMUYecKO MHPOPMAIIUM U3 PA3JIMYHBIX HCTOYHUKOB (Hay4dHas U
yueOHO-Hay4yHas JUTEpaTypa, CpeacTBa MaccoBor uHdopmaiuu, cetb MaTepHeT).

HpaRTuquRne 3aHATUSA

[Touck u aHanmu3 KEMCOB O MPUMEHEHHMM XMMHUUYECKHX BEIIECTB M TEXHOJOTUM ¢ ydeToMm Oymymien
npodeCCHOHANIBHOM  JIEATETbHOCTH 10  TeMaM: BOKHEHIINE  CTPOUTEIbHBIE  MaTepualbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepHalbl I SJIEKTPOHHUKH,
HAaHOMAaTEepHUasbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHUKUA JHEPrUU, OPraHUYECKUE W MHUHEPAJbHbIC
yA0OpeHus, JTIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSI.

3amura: [IpencraBnenue pe3ynbTaToB pelieHUs KeMCOB B (opMe MUHH-AOKIIAA C TIPe3eHTaIuen

IIpome:kyTouHas aTTecTanus Mo AucHunInHe (1udPepeHIUPOBaAHHBIN 3a4eT)

Bcero

65-66

67-68-69-70

71-72

72

IIK 1.1-1.3
IIK 2.1
IIK 3.1
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3.  YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLHIIEOBPA3OBATEJILHOM
JTUCHUATIIUHBI

3.1. TpeOGoBaHusi K MUHUMAJBHOMY MATEPUAJbHO-TeXHUYECKOMY

o0ecIeYeH NI

Jlns peanuzanmu TpOrpamMMbl  JUCHHUIUIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI
CIIEIyIOIINE CHEeUaTbHbIE MOMENICHU: y4eOHbI KaOMHET XMMHUU W/ MU y4eOHOU
XUMUYECKON Tab0paTopuHu.

OGopynoBanue y4yeOHOro kad0uHeTra (HAIJIHBbIE TMOCOOMA): HAOOPHI
IIAPOCTEPKHEBBIX MOJIEIEH MOJIEKYH, MOJEIN KPUCTAIUIMYECKUX PELIETOK, KOJJIEKIIUU
MPOCTHIX U CJIOXKHBIX BEIIECTB W/WUIU KOJUICKIIUU IOJIUMEPOB; KOJIJIEKIUS TOPHBIX
nopoJi W MHUHEpasoB, Tabnuna MenaeneeBa, ydeOHble (WIBMBI, HHPPOBBIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnuyeckue  cpeacTtBa  O0y4YeHHSl:  KOMIIBIOTED C  yCTpOWCTBaMHU
BOCIIPOM3BEACHUSI  3BYKa, IPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DIKPAHOM,
MyJIbTUMEIUNHAS JOCKA, YKa3Ka-Pe3eHTEP ISl IPE3CHTALIHIA.

Ob6opynoBanue Jjadoparopuu M padoUMX MecT JadOpaTOPUM: MEH3YPKH,
NUIETKU-KAMEIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JyMbl, MPEIMETHbIE U MOKPOBHBIE
CTeKJIa, IJIAHIIETHI JJI KalelbHbIX peakiuil, punbTpoBaibHas Oymara, MpOMBIBAIIKH,
CTEKJITHHBIC TTPOOHMPKH, PE3MHOBBIE MPOOKH, (HOHAPHUKH, HAOOP PEAKTHBOB, CTCKJITHHBIE
MaJ0YKH, IITATUBHI JIsl MPOOUPOK; MEPHBIE IIMIUHIPHI, BOPOHKHU CTEKIISTHHBIE, BODOHKHU
nenutenbHbie unHApruYeckue (50-100 mur), cTynku ¢ nectTukoM, paphopoBbIe YaIIKH,
MUHIETH, (QUIBTPHl OyMa)KHBIE, BaTa, Mapis, YaCOBBIE CTEKIA, JJIEKTPOIUIMTKH,
71a00paTOpHbIE ITATUBbI, CIIUPTOBBIE TOPEIKU, COUYKHU, MPUOOP JJIsl MOTYyUYECHUS ra30B
(w1 poOMpKa C Ta300TBOJHON TPYOKOIA), AepKaTenu ISl MPOOUPOK, CKISHKH IS
XpaHEHUsl PEaKTUBOB, Pa3IaTOYHbIE JTOTKH; XxuMuueckue ctakansl (50, 100 u 200 mi);
LINATEIU; MUHIIEThI; TUTEJbHbBIE UIUIIbI; CEKYHIOMEpPHI (TailMepshl), MEpHbIE TPOOUPKHU
(ra 10-20 mut) u MmepHble K010bI (25, 50, 100 u 200 mut), BoasiHast 6aHs (UM TEPMOCTAT),

CTEKJISTHHBIC TIAJIOYKH; KOHWYECKHE KoJObl s TutpoBanusa (50 u 100 mu);
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WHJIMKaTOPHBIE MOJOCKHU JUIs onpenenenust pH u ctangapTHas MHIAMKATOpHAS IIKaJa;
YHUBEpCAJIbHBIA UHIAUKATOD; uneTku Ha 1, 10, 50 mu (wnm go3atopsl Ha 1, 5 u 10 M),
OIOpEeTKH [UIsl TUTPOBaHMs, MeauuuHckue mmpuibl Ha 100-150 mu, maGopaTopHble
W/UM aHaJIUTUYEeCKHE Bechl, pH-MeTpbl, CymuiabHbIA mKkad, U ap. gadopaTopHOE

o0opyioBaHUE.

3.2. UudopmannoHHoe obecniedyeHre peasu3auuu MporpaMmbl

1. Jnst peanuzauuy mporpaMmbl OMOIHMOTEUHBbIH (OHA 00pa3oBaTeNbHON
OpraHu3aluy JOJKEeH HMMETh IeYaTHbIE W/WIM SJEKTPOHHBbIE 00pa3oBaTENbHbIE U
UH(POPMALIMOHHBIE  PECypChl,  PEKOMEHJOBAHHbIE NI  MCIOJb30BaHHUS B
00pa30BaTEIBLHOM IIPOLIECCE, HE CTaplle 5 JIeT ¢ MOMEHTA U3JaHUs.

2. Pexomennyempie Ne4YaTHbIC U3JIaHus 1o peanuzanuu
o011e00pazoBaTeIbHON TUCIUIIIMHBI PECTABICHBI B METOJUYECKUX PEKOMEHIAIIMSIX

10 OpraHu3aIi 00yUeHusI.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUS
OBIIEOBPA3OBATEJBLHOMN JUCIUTIIAHBI

KoHTponp u olieHKa pe3yiabTaTOB 00yUeHHUs OCYIIECTBISETCS MPernojaBaTeieM B
npolecce MPOBEACHHS IPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX paboOT, TECTUPOBAHUS,
a TakXKe BBHINOJHEHUS OOYYaIOUMUCA WHAWBUAYAIbHBIX 3a/laHUl, TMPOEKTOB,
uccien0BaHuid. Pe3ynbTaThl 00ydeHUs OMPENETSIOT, YTO O0yUYaIouecs J0HKHBI 3HATS,
IMOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLICHUN U3YyUYECHUS TUCUUILIAHBI.

Hns  GopMupoBaHusi, KOHTPOJISI W OIEHKH pE3yJIbTaTOB OCBOCHHUS Y4eOHOM
JUCUUIUIMHBI MCIHOJIB3YETCS CHUCTEMA OLEHOYHBIX MEPONPHUSITUN, MpPEACTaBISIOIIAs
co00¥ KOMIUTIEKC Y4eOHBIX MEPOTIPHSITHI, COTJIACOBAHHBIX C pe3yJbTaTaMU OOYICHHUS U
chopmynupoBanabix ¢ ydetom DPIOC COO (mpeameTHbie pe3yabTaThl IO
nuctumiuae) u ®I'OC CIIO.

Tunosl oeHOYHBIX

Ne | OK/IIK | Mopayas / Pazgen / Tema PesynabTaT 00yuenust N
MeponpusTHI
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OcHoBHOe coepkaHue

1 Paznes 1. OcHoBBI ®opmyaupoBath 0a30BbIe
CTPOEeHHs BelecTBa NOHATHSA U 32aKOHBI XUMHH
TunbI OLeHOYHBIX
Ne | OK/IIK | Moayas / Pazgen / Tema PesynbTaT 00yuenus N
MeponpusITHi
1.1 | OK 01 CrpoeHue aToMOB CocTaBisaTh XUMUYECKHE

XUMHUYECKUX JJIEMEHTOB U
MIPUPOJIa XUMUYECKOH CBA3U

bopMynbl COeTMHEHUH B
COOTBETCTBUU CO CTCTICHBIO
OKHUCJICHHUS] XUMHYECKUX
AIIEMEHTOB, HCXOJIS 3
BaJICHTHOCTH H
ANIEKTPOOTPUIIATEITHHOCTH

1. Tect «CtpoeHue aToMOB
XUMHUYECKHX DJIEMEHTOB U
MIPUPOJIa XUMHUECKOM CBSI3MY. 2.
3a1a4u Ha COCTaBJICHUE
XUMHYECKUX (hopMyn
JIByXaTOMHBIX COCJHHEHHI
(okcu0B, CYnb(QUIOB, THIPUIOB U
T.IL.).

3. 3aganus Ha UCIIOJIBL30BAHHUE
XHUMHUYECKON CUMBOJIMKH U
Ha3BaHUM COCIUHEHUH I10
HOMEHKJIAType MEXIYHaPOIHOT O
COI03a TEOPETUIECKOH U
IIPUKJIATHON XUMUHU U
TPUBHAJIBHBIX HA3BAaHUM IS
COCTaBJICHHS XUMHUYECKUX (HOPMYI
JIBYXaTOMHBIX COE€ANHEHHUH
(okcHI0B, CYIb(QUIOB, THIPUIOB U
T.IL.) ¥ IPYTUX HEOPTaHUIECKHIX
COCIMHCHUH OT/ICJIbHBIX KJIACCOB
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1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma /.M. MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHUEC 3JICMCHTHI B
COOTBCTCTBHU C UX
II0JIO)KEHUEM B
IIEPUOUYECKON CUCTEME
XUMHNYCCKHUX JIEMCHTOB

.. Menpaeneena

1. Tect «MeTamnueckue /
HEMETANTNIECKHE CBOMCTBA,
ANEKTPOOTPULIATEITIFHOCTh H
CPOZCTBO K 3JIEKTPOHY
XUMHUYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX DIICKTPOHHBIM
CTPOCHHUEM H TOJIOKCHUEM B
MEPUOJUECKON cHcTeMe
XUMHYECKHX 3eMeHToB J[. 1.

Menneneeay.

2. [IpakTryeckue 3aqaHus Ha|
YCTaHOBJICHHE CBSI3U MEKIY
CTPOCHUEM aTOMOB XUMHUECKIX
3JIEMEHTOB M TICPUOJTIYECCKUM
M3MEHEHHEM CBOMCTB XUMUYECKUX
3JIEMEHTOB M MX COCAMHEHUH B
COOTBETCTBHUH C MOJIOKEHHEM
Iepuomuueckoii cucreme.

3. [pakTuko-
OpUEHTHUPOBAHHBIC TEOPETHUECKUE
3aJIaHMsI Ha XapaKTepPHU3aIuio
XUMHUYCCKUX DJICMCHTOB:
«Mertamnnueckue /
HEMETaJIJINUYEeCKHEe CBOMCTBA,
ANEKTPOOTPULIATEIEHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOCHHUEM H MOJOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHUX 351eMeHToB JI. M.

OK/IIK

Mopnyas / Paznen /
Tema

Paznen 2. Xumnueckue
peakuuu

Pe3yabTar 00yyeHus

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuni

THunobl OLEeHOYHBIX
MeponpPUATHI

MenpeneeBa»

KonTpoJsbnas padora
«CTpoeHue BelecTsa u
XHMHYeCKHe peaknun»
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2.1

OK 01
OK 04

Tumsr
peakuui

XUMHNYCCKHX|

CoCTaBIsATh peakiMy COCAMHEHUS,
pasnokeHus, 0OMeHa, 3aMeIIeHus,
OKHCIIUTEILHOBOCCTAHOBUTEILHEIE
peaknuu

1. 3agaun Ha
COCTaBJICHUE YPaBHEHUI
peakuuit: — coeTuHEeHwMs,
3aMeIeHUs], Pa3IOKEHH,
00MEHa; — OKHMCIUTEILHO-
BOCCTaHOBHUTEJIBHBIX PEAKIIHIA C
HCIIOJIE30BaHUEM METO/Ia
AIIEKTPOHHOTr0 OajiaHca.

2. 3ajauun Ha pacuer
MAacCCHI BEIECTBA WIIH
00bEMa Ta30B 10
H3BECTHOMY KOJIUYECTBY
BEIIIeCTBA, MAcCe WIN
00BEMY OTHOTO U3
YUYACTBYIOIIMX B PEAKIHU
BEILIECTB; PACUETHI MaCChl
(00BéMa, KoMHYeCcTBA
BEILIECTBA) IPOAYKTOB
peaKIyu, eI OTHO U3
BCHICCTB UMECT IPUMECH

2.2

DIIEKTPOJIUTHYECKAS
JMICCOLIMAIUs M HIOHHBIN
oOMeH

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpraHuYecKHuX
BellleCTB

CocraBiATh ypaBHEHUS
XUMUYECKUX peaKMi HOHHOTO
oOMeHa C yJacThuem
HEOPraHMYECKUX BEIECTB

HUccaenoBarsb cTpoeHue u
CBOJCTBA

HEOPraHnveCKux BeuieCTB

1. 3aganus Ha
COCTaBJICHHE MOJIEKY/ISIPHBIX U
HMOHHBIX pEakLUUi C y4acTUEM
KHCIIOT, OCHOBAHMM U COJICH,
YCTaHOBIJICHHE U3MEHEHUS
KUCIIOTHOCTH CPEIbI

2. JlabopaTopHast pabora

"TUnpl XUMHUYECKUX peaKiuii".

KonTpoasHasi padora
«CBoiicTBa
HEOpPraHMu4ecKHX
BelIeCTB»

OK/IIK

Moayas / Paznen / Tema

Pe3yabTaTr 00y4yeHus

Tunsl oeHOYHBIX
MepOonpPUATHIA
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3.1

3.2

OK 01

IIK 1.1-
1.3

IIK 2.1
IIK 3.1

OK 01
OK 02

IIK 1.1-
1.3

IIK 2.1
IIK 3.1

Knaccudukanmus,
HOMEHKJIaTypa U CTPOEHHE
HCOPraHNM4YCCKUX BCIICCTB

DU3UKO-XUMUYECKHE
CBOMCTBa HEOPraHUYECKUX
BEIECTB

Knaccupunuposatsb
HEOPraHUYECKHE BEIIECTBA
B COOTBCTCTBHUU C UX
CTPOCHUEM

VYcraHaBiuBaTh
3aBHUCHUMOCTh
(OUBUKOXUMUYIECKUX
CBOCTB HEOPraHUYECKUX
BEUIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a TAKXKe
TUIA KPUCTAJUIMYECKOI
peIlIeTKH

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB MCXOJIS M3 UX
XUMUYECKOH (popMyITsl Uiu
COCTaBJICHHE XUMHUUECKOH
(hopMyITBI MICXO/1S1 3 Ha3BaHUSA
BEILIECTBA 110 MEKAYHAPOIHOM
WV TPUBUAIILHOM
HOMEHKJIaType». 2. 3aJjauul Ha
pacdeTr MaccoBoOi 0K (Macchl)
XHUMHYECKOI'0 dJIeMEeHTa
(coenuHeHMS) B MOJIEKYJIe
(cmecw).

3. [MpakTryeckue 3aaHus 110
KJaccu(uKanum, HOMEHKIIAaType U
XUMHYECKAM (HOpMYyITaM
HEOpraHMYECKHX BEILECTB
Pa3NUYHBIX KIIaCCOB.

4. [pakTHyeckue 3ajaHus Ha
onpeeeHne XUMUYEeCKOn
AKTHUBHOCTH BCIIICCTB B
3aBHUCUMOCTHU BHA XUMHUYECKON
CBS3U M THIA KPUCTAIIMYECKOM
peLIeTKH.

1. TecTt «OcobeHHOCTH
XHAMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHJIOB U COJICH».

2. 3agadus Ha
COCTaBJICHUE YPAaBHCHHI
XUMUYECKUX PEAKIUH ¢
y4acTHEM IPOCTHIX U
CJIO’KHBIX HEOPTaHHUYECKUX
BEIIECTB: OKCHIOB METAIJIOB,
HEMETaJUIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYCCKUX
KHCJIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTePU3YIOMINX MX
CBOCTBA M CIIOCOOBI
MOJTy4EHUSI.

3. ITpaxTuko-
OPUEHTUPOBAHHBIC
TEOpeTUYEeCKHUE 3aJaHUs Ha
CBOICTBA U MMOJIyUYEeHUE
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3.3

OK/IK

OK 01
OK 02
OK 04

4.1

OK 01

IIK 1.1-
1.3

IIK 2.1
IIK 3.1

Monayas / Pa3nen / Tema

Nnenruduxarms
HEOPraHWYECKUX BEIIECTB

Pa3nen 4. Ctpoenue u
CBOIiCTBA OPraHUYecKHX
BellleCTB

Knaccuduxkanus, crpoeHue
Y HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

PesynbTaT 00yuenus

Hccnenosarts
KAa4dC€CTBCHHBIC peaKHI/II/I
HeopraHI/ILIeCKI/IX BCIICCTB

HUccaenoBarh CTPOCHUEC U
CBOIiCTBA OpPraHu4e€CKux
BEIIECTB

Knaccudunmponars
OpraHNYeCcKHe BEIIEeCTBA B
COOTBETCTBHUU C UX
CTpPOCHHEM

THIBI OLIEHOYHBIX
MeponpHuATHH

HCOPraHN4YCCKUX BCIICCTB.

1.
[TpakTHKOOpUEHTHPOBAHHbBIE
3aJJaHUs TI0 COCTABJICHUIO
XUMHUYECKHX PEAKIUN €
y4acTUEM HEOPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
JUISL UX UJIEHTU(UKALINH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYECKHUX BEIIECTB .

KonTpoabnass  padora
«CTpoeHHe U CBOICTBa
OpPraHU4YeCcKHUX BellecTB)

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUU
OPraHuYeCKUX COCTUHCHHUI
110 TPUBHATBHOU UITH
MEXKIYHAPOTHOM
CHUCTEMaTHYECKOM
HOMEHKJIaType.

2. 3agaHud Ha
COCTaBJIEHHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX
dbopMyn opraHUYEeCKUX
BEIECTB OTAEIBHBIX
KJIaCCOB.

3. 3agaun Ha
oIpeneseHue mpocTenien
bopMyITBl OpraHuYeCcKOM
MOJIEKYJbI, HCXOS U3
AJIEMEHTHOTO cocTaBa (B %).
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4.2 | OK 01 CBoiicTBa OpraHU4eCKUX YcTaHaBIvBaTh
. 1. 3agaHust Ha cCOCTaBICHUE
OK 02 |coennHenuii 3aBUCUMOCTD .
YpaBHEHUN XUMUYECKUX
(UBUKOXUMUIECKHIX .
OK 04 . peaxkiuii ¢ yuactueM
CBOWCTB OPraHMYECKUX
OpraHUYeCcKHUX BEIECTB HA
BEILIECTB OT CTPOCHUS
IIK 1.1- OCHOBAHUU UX COCTaBa U
. MOJIEKYJT
13 CTPOCHHSI.
THnbl OLEHOYHBIX
Ne | OK/IIK | Mopyas / Pa3nes / Tema PesynbTaT 00yuenus N
MeponpusTHI
IIK 2.1 2. 3amaHnsa Ha COCTABJICHUE
IIK 3.1 YPaBHEHUN XUMUYECKUX
peaKnnii, WITIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MIPOTEKAHUS JAHHBIX PEaKIIUi
Y TEHETHUYECKOM CBSI3U
OPraHUYeCKHUX BEIIECTB
pa3HBIX KJIaccoB. 3.
PacueTtHEIe 3a1a4u 110
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.
4. JTabopatopHas pabota
“IIpeBpaieHus
OPraHUYeCKHUX BELIECTB MPU
HarpeBaHuu"
4.3 | OK 01 Nnentuduxaruys Hccnenosars
OK 02 OpPraHMY€eCKHX BEIIECTB, NX |KAYECTBECHHBIEC PEAKIIUU 1. IIpakTHKOOPHEHTHPOBAHHEIE]
OK 04  |3HAYCHHE M MPUMCHEHHC B |OPraHUYECKUX COCAUHCHUH |3aapyg 10 cOCTABIECHHIO
1K L.1- OBITOBOI U OT/EJIbHBIX KJ1aCCOB XHMUUECKIX PEAKIHii ¢
1.3 HPOU3BO/ICTBCHHOU y4acTuEM OpraHHu4eCKHUX
JEeSATEIbHOCTH YEJIOBEKA.
IIK 2.1 BEILIECTB, B T.4.
TIK 3.1 MCIIOJIb3YEMBIX JJI UX

UJACHTU(HUKALMY B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanus
OpPraHUYECKUX COeTMHEHUN
OTJEJILHBIX KJIacCOB™.
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TEPMOAUHAMHUYECCKHUE
3aKOHOMEPHOCTH
NMPOTEKAHUA XUMHUYECCKUX

Paznea 5. Kunernueckune u

XapakTepu3oBaThb
BJIMSIHHE PA3JINYHBIX
(paxkTopoB Ha paBHOBecHe
U CKOPOCTh XMMHYECKHX

peakuuii

peakuui

5 | 0K 01 CKOpOCTh XUMHUYECKUX
. XapakTepu30oBaTh BIUSHUE
peakuuil. XuMu4yeckoe IIpakTHKOOpUEHTUPOBAHHBIE
OK 02
KOHIICHTPAIIUU
paBHOBECHE TEOPETHUYECKHUE 3a/IaHUS Ha
IIK 1.1- pearupyroIux BeUeCTB U
aHaiau3 (paxTopoB, BIUSIOIINX
1.3 TEMIIEpaTyphl Ha CKOPOCTh
cc caKIi Ha U3MEHEHUE CKOPOCTU
XUMHUYECKHUX PEaKIIHid .
TIK 2.1 X P XUMUYECKON
apaKTepU30BaTh BIMSIHUE
1K 3.1 Parctep
Monayas / Pa3nen / .
Ne [ OK/IIK T y Pe3yabrar 00yyeHuss | THINbI OLlEHOYHBIX MePONPUSATHIA
ema
W3MEHEHUS KOHIICHTPAIlUU
BEILICCTB, PEAKIIMH CPEJIBI | peaKiiii.
TEMIICpATyPhI Ha [IpakTHKOOPUEHTUPOBAHHBIE
CMELICHNE XUMUYECKOTO  |3a1aHMsI HA MPUMEHEHHE PUHITATIA
paBHOBCCHA Jle-lllaTenpe 11t HAXOXKACHUS
HAIPAaBJICHUS CMEIIECHUS
pPaBHOBECHS] XUMUYECKOU peaKIuu
U aHaiu3 (pakTopoB, BIUSIOUINX Ha
CMEIIeHUE XUMHYECKOTO
paBHOBECHS.
6
HcciienoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopbsl  [pacTBOPBI € 32IaHHBIMHA
XapaKTepuCTHKAMH
6.1 OK 01 Paznuvarh uCTHHHBIC
aCTBOPBI
OK 02 ITlonstue o pacTBoOpax p p 1. 3a7a4M HA IPUTOTOBJICHUE
1K 1.1- pacTBOPOB.
1.3
2. [IpakTUKOOPUEHTHPOBAHHBIE
TIK 2.1 pacyeTHbIC 3a/IaHHsI Ha IUCTIEPCHBIE
IIK 3.1 CUCTEMBI, UCIIOJIb3yEMBIE B

OBITOBOI 1 IPOU3BOJICTBEHHOM
JeATEIbHOCTH YEIIOBEKA.
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6.2

OK 01
OK 04

IIK 1.1-
1.3

IIK 2.1
IIK 3.1

HccnenoBanue cBOUCTB
pacTBOpOB

HccnenoBathb
(UBUKOXUMUYECKHE
CBOMCTBA HCTHHHBIX
pacTBOpOB

Jlaboparopnas pabota
“IIpuroroBneHue pacTBOpoB”

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/IepKaHUE (CodepKaHNe MPUKJIATHOT0 MO/TYJIs1)

7 Paspnen 7. OuenuBaTth nocJjaeacTBus |3ammra Keiica (c yuerom
Xumusi B ObITY U OBITOBOII U Oyayuieii npogeccuoHaabHON
NMPOU3BOACTBEHHOI NMPOU3BOACTBEHHOI JesiTeJIbHOCTH)
AesiTeIbHOCTH JesiTeJIbHOCTH YeJI0BeKa ¢
YyeJIOBEKAa MO3UIUI IKOJTOTHYeCKOM
0€e30MacHOCTH
OK 0l | Xumus B GpiTy M OLeHuBaTh OCIEACTBUS Keiic (¢ yaetoM 6 i
o )%} TOM 71
OK 02 |[OpOu3BOACTBEHHOM OBITOBOM U ya yl}ym
. poeCCHOHABHON e TEHHOCTH)
OK 04 |AesaTenbHOCTH YeJIOBEKA |IPOU3BOJICTBCHHOU .
Bo3MoKHbBIE TEMBI KEHCOB:
OK 07 JCATCIIBHOCTH YEJIOBCKA C
Moayas / Pasnen / .
Ne | OK/IIK Te g Pesyabrar 00yyenusi | Tunbl OeHOYHBIX MEPONIPUATHIA
M
IIK 1.1- MO3ULIMM dKoJlornueckon 1. [ToTennenue kIumara u
1.3 0€e30MacHOCTH BBICBOOOK/ICHHE Ta30BbIX THAPATOB
TIK 2.1 CO IHa OKE€aHa.
2. bynymue marepuainsl s
11K 3.1 N P

aBWa-, MaIllMHO- U
MPUOOPOCTPOCHUSI.
3.
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBLHBIX MPEIapaToB.

Hosrie MaTepuralibl AJ1d
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