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PABOYAS ITIPOTPAMMA OBIIIEOBPA3OBATEJIBHOM
JNCHUITVIMHBI COO0.01.09 XUMMUA

1. MACHOPT PABOYEHN MPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM YUYEBHOM
JTUCHHUIIIMHBI CO0.01.09 XUMUSI

1.1. O6saacTh npuMeHeHnsi padoueii MPOrpaMMbl JUCHMILIHHbBI

Pabouass mporpamma aucuuIUIMHBL (Hajee pabodas mporpamma) SIBISIETCS YacCThIO
OCHOBHOHM NpoQecCHOHaIbHOM 00pa30BaTeIbHON MPOrpaMMbl — 00pa30BaTENIbHON MPOTrpaMMBbl
cpeaHero npodeccnoHaIbHOro 00pa30BaHUs — MPOrPAMMBI TIOATOTOBKH CHEIMAIMCTOB CPETHETO
3BEHA.

Pabouas nporpamma cocraBiena mo ydyeOHoMy 1uiany 2024 roga Hayana moAroTOBKH IO
cneruansHocti 23.02.01 Opranu3anus nNepeBo30K U yIpaBlIeHUE Ha TPAHCHIOPTE (110 BUAAM).

1.2. MecT0 JAUCHUIUIMHBI B  CTPYKTYpe OCHOBHOH mnpodeccCHOHATbHOM
o0pa3oBaTe/IbHOM NPOTrPaMMBbI:

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUSA» SABIAETCS 00S3aTEIbHOW  YaCThIO
o0mieoOpa3oBarenbHOro nukia obpasoparenbHoil nporpamMbel CIIO B cootBercTBHE ¢ PI'OC
CIIO no cnernuansHoctu 23.02.01 Opranuzaius NepeBO30K U yIpaBlieHUE Ha TpaHCHOpTe (0
BUJIaM).

TpynoemMkocTh IuCHUIUIMHBI «XUMHS» Ha 0a30BOM YpOBHE COCTaBiseT 72 dyaca, U3
KOTOPBIX 64 daca - 6a30BbIi MOAYINH (6 pa3AesioB) U 8 4acoOB - MPUKIAAHONW MOy (1 paszmen),
BKJIIOUAIOLIUN  MPaKTUKO-OPUEHTHUPOBAHHOE COJAEpXKaHHEe KOHKPETHOW mpodeccuu Win
CHEINAIbHOCTH.

[MpuknanHoit Monaynp BKIIOYaeT oauH pasfen. Pazgen 7 «Xumuss B OBITY H
MIPOU3BOJICTBEHHOM JeSITEIbHOCTH YeJI0BEKa» peanusyercs IS BCEX
npodeccuit/cnenuanibHOCTe  Ha  MaTepuane KeicoB, CBS3aHHBIX C  9KOJOTHYECKOU
0€30MacCHOCTbI0 U OLIEHKOW IMOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOH JESATENBHOCTH, IO
oTpacysaM Oyayiieit mpohecCHOHATBEHOM JeSTEIEHOCTH 00YJaroINXCSl.

[lepriog oOyueHuss UM pacHpeleseHHe IO CeMecTpaM ONpenenseT oOpa3oBareibHast
OpTraHMU3aIs CaMOCTOSITENLHO, C YYETOM JIOTHKUA (POPMHUPOBAHUS MPEIMETHBIX PE3yIbTaToOB,
o0mux W npodecCHOHANTBHBIX KOMIIETCHIIMM, MEXIPEIMETHBIX CBSI3€H C  JIpYyruMu
TUCITUILIMHAME 00111€00pa30BaTeIbHOr0 U 00IIENPOPECCHOHANTBHOTO IIUKIOB YUeOHOrO IJIaHa.

1.3. Heap u njiaHupyemblie pe3yJbTAThbl 0CBOEHHUS TUCHHUIJIMHbI:
1.3.1. Heau u 3agaun AUCHUILIMHBI

@opMHpOBaHUE Y CTYACHTOB IIPEACTABICHUS O XUMUUECKOU COCTABIISAIOIICH ECTECTBEHHO-
Hay4YHOM KapTHHBI MHpA KaK OCHOBBI IIPUHATHUS PEIICHUN B KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTyalUAX, OTBETCTBEHHOI'O MIOBEACHNS B IPUPOJHOU Ccpere.

3agaum AUCHUIIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW HAay4HOW KapTHHBI MHpPA, B3aUMOCBSA3U M
B3aUMO3aBHCUMOCTH €CTECTBECHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbl HEOPTraHMYECKUX M OPraHMYECKHX BEIIECTB,
YPaBHEHHUsS] XMMHUYECKHX pEaKIUi, OOBSICHATP MX CMBICI, WHTEPHIPETHUPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB;



3) chopMHpOBaTh HABBIKH MPOBEICHHUS MPOCTEHITNX XHMUYECKHX IKCTIEPHMEHTAIBHBIX
UCCIIEIOBaHMI ¢ COOTIOIEHUEM MTPaBUII 0€3011acHOT0 00pAICHHS C BEIIECTBAMH U JIA0OPATOPHBIM
00opyI0BaHNEM;

4) pa3BUTh yMEHUS UCMOIb30BATh HHPOPMALIUIO XUMHUECKOTO XapaKTepa U3 Pa3sIUIHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS IPOTHO3UPOBATH IOCIEJACTBHS CBOEH JEATEIBHOCTH U
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIECCOB;

6) cdopMupoBaTh TOHMMAHHE 3HAYUMOCTU JOCTIDKCHHM XUMHUYECKOH HAyKH U
TEXHOJIOTUH IS Pa3BUTHS COLMAIBHOM U MIPOU3BOJICTBEHHOM Cdep.



1.3.2. [lnanupyembie pe3yJbTaThl 0CBOEHHS 0011e00Pa30BaTEIbHON JUCIMILIHHBI

[Inanupyemble pe3yabTaThl OCBOEHUS 00111€00pazoBaTebHON AucuuIIMHbl B cooTBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe OPI'OC Tabnuna 1
COO
Koa n HaumeHnoBanue IInanupyemMsle pe3yJibTAThI 0CBOCHHS AU CUHMILIHHBI

¢popmupyembIx O6umue! JucuMmimHapHbie?

KOMIIeTeHIN i
OKOI. B yacT Tpy/10BOro BocnuTAHMSA: - BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpast
Bribupats - TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH BKJIIOYAET: OCHOBOIIOJIAraroIye MOHATHS (XUMUYECKUI
Coco0bI MacTepCcTBa, TPYHAOIIO0HE; 3JIEMEHT, aTOM, 3JIEKTPOHHAast 000J0YKa aToMa, s-, p-, d-
peleHus 3aaa4 - TOTOBHOCTb K aKTUBHOM JEATEIbHOCTU 3JIEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa,
npodeccuoHab TEXHOJIOTUYECKON U COLMANIbHON HapaBIECHHOCTH, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb
HOMU CIOCOOHOCTh MHUIIUMPOBATH, INIAHUPOBATH U OKHCIICHUsI, XUMUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
JeSTEIbHOCTH CaMOCTOSITEJILHO BBIIIOJIHATH TaKYIO 1€ATEIbHOCTD; MOJIIpHBINA 00BEM, YIIIEPOAHBIN CKENIET,

MMPUMCHHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

- HHTepeC K pa3IMyHbIM chepaM mpodeccuoHaTbHON
NeSITEIbHOCTH.

OByagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHbIMHU 1elCTBUSIMMU:

a) 0a30BbIe JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENbHO (HOPMYIINPOBAThH U
aKTyalIM3upoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJINBATh CYLIECTBEHHBIN IPU3HAK WIN
OCHOBaHUS JJIsl CPABHEHUSI, KJIACCU(PUKALUU U
0000IIEeHHS;

- OIPENENSTh eI 1eATeIbHOCTH, 3a/1aBaTh
[apaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;

- BBISIBIIAITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB 1I€JISIM, OLIEHUBATh PUCKU
MIOCJIEACTBUI 1€ATENBHOCTH;

- pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEIICHUH

(byHKLIMOHATBHAS IPYIINA, pajnuKaj, H30MepHsi, U30MEpHI,
TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- M a30TCO/IEPKALE COENUHEHNUS,
OMOJIOrMYECKH aKTUBHbBIE BEIleCTBA (YIJI€BObL, KUPHI,
0eJKu), MOHOMED, MTOJTUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHU S, KPUCTAJUTMYECKast
peleTKa, TUIbl XUMHUYECKUX PeaKIUN (OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEAKIIUU
HMOHHOT0 00OMeHa), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOITUTHYECKAs TUCCOLIMALIuS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTH XMMHUECKON
peaxkuu, XMuMUYeCKOe PaBHOBECHE), TEOPUN U 3aKOHBI
(TeopHst XMMHUYECKOIO CTPOEHUSI OPTraHUYECKUX BELLIECTB
A.M. ByriepoBa, Teopus 31EKTPOIUTUYECKON
Jcconuanuuy, nepuoanyeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHUS MaCcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (GAKTOJIOTUYECKUE
CBEJICHMSI O CBOMCTBAX, COCTAaBE, NOJIY4YEHUH U
0€30aCHOM HMCIOJIb30BAHUN BaXKHEHIIINX




KU3HEHHBIX TIPOOIIeM

6) 0azoBble HCCIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM 1
MPOEKTHOMN

MIPOEKTHOM ESITeIbHOCTH, HAaBBIKAMU Pa3pelIeHuUs
npo0Jem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyallu3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh apTYMEHTHI JIJIsl JJOKA3aTebCTBA
CBOMX yTBEP KJICHUH, 3a71aBaTh MapaMeTpsl U
KPUTEPUU PEIICHHUS;

- aHaJIM3UPOBATH MOJYUYECHHBIE B XOJIC PELICHUS
3a/1a4u Pe3yJIbTaThl, KPUTUUECKU OIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHS B HOBBIX
YCIIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B TIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- YM€Tb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIC UJCH, ITpeIaraTh OpUTHHATILHBIC
MOAXObI U PEIICHHUS;

- CIIOCOOHOCTH X HMCIIOJIb30BAHMSI B IO3HABATEIHHON
U COLIMAIbHOM NPAKTHUKE

HEOPTraHMYECKUX U OPTaHMUECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISABIIATH XapaKTE€PHbIC IPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX [TOHATHH, IPUMEHATH COOTBETCTBYIOILNE
IIOHATUS IIPU ONIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB U UX
IIPEBPAILCHUH; BBIABIATH B3aUMOCBSA3b XUMUYECKUX
3HAHUU C TIOHATUSAMU U NIPEACTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb UCIIOJIb30BaTh HANMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKYHAPOJIHOTO COK3a TEOPETUUECKOU U
IIPUKJIAHOM XMMHUH U TPUBUAJIBHBIC Ha3BAaHUS
BaXHEHIIKX BEIIECTB (3TUJIEH, alleTUIIEH, TJIMLEPUH,
¢benoun, hopmanbaeru, yKCycHas KUCI0Ta, TIULHH,
YTapHBIN Ta3, YIVIEKUCIIBbIA a3, aMMHAK, FaleHas
U3BECTh, HETallleHasi U3BECTb, MUThEBAs COJA U IPYTHX),
COCTaBJIATH (OPMYJIbI HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB, YPAaBHEHUSI XUMHUECKUX PEAKLUH, OOBACHITDH
UX CMBICIT; TIOATBEPKIATh XapAKTEPHbIE XUMUYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOLIUMHU SKCIIEPUMEHTAMU
Y 3aMMCSIMU YPAaBHEHUN XUMHUYECKUX PEaKIIHA;

- YMETb yCTaHaBIUBATh IIPUHAJUICKHOCTD U3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIIPEIETICHHBIM KJIacCaM U IpyIIaM COCIUHEHUH,
XapaKTepU30BaATh UX COCTAB U BAXKHEHIINE CBOICTBA;
ONpPEAEIATh BUJbl XMMUUECKUX CBSI3€l (KOBaJIEHTHAs,
MOHHAsl, METAJIJTNYECKasi, BOAOPOIHAS ), TUIIBI
KPUCTAJNTMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBATD
XUMHYECKHUE PEAKIIVH;

- c(OpMHUPOBATh MPECTABICHUS:0 XUMUYECKOI
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUDAa,
pOJIM XMMHUU B IO3HAHWM SIBJIEHUM TIPUPOJBL, B
(OpMUPOBAHUY MBIIIJIEHUSI U KYJIbTYpPbI JINYHOCTH, €€




(bYHKIMOHATIBHON TPAMOTHOCTH, HEOOXOTUMOM IS
pELIeHNs MPAKTUYECKUX 3a7a9 U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MIPUPOAHON Cpeie;

- YMETh IPOBOJHUTDH PACUYETHI [0 XUMUYECKUM (hopMyam
Y ypaBHEHUSAM XUMHUYECKUX PEAKLUH C UCIIOJIB30BAHUEM
($u3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIE
YCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XUMHUUYECKUE 3HAHUSA JJI IPUHATUS PEILIECHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C
BEUICCTBAMM U UX IPUMEHEHHEM

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE CPEJICTBA
MIOWCKA, aHaIN3a U
UHTEPIpETANN
UHPOpPMALIUU U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccuoHaNbHOM
JeSITeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN MPaKTHKH,
OCHOBaHHOTO Ha JHaJiore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M YNTATEIbCKON
KYJIbTYpPbI KaKk CPE/ICTBA B3aUMOJICHCTBUS MEXTY
JIIOJbMU U NTIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTHU HAyYHOU e TeIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITENIbHOCTh HHIUBUAYAIBHO U
B I'PYIIIIE;

OgiajeHne yHMBePCAJIbHBIMH YUeOHbIMH
NMO3HABATEJbHBIMH JAeHCTBUAMM:

B) pabora ¢ uHgopmaumei:

- BJIJIETh HaBbIKAMHU IOJy4YeHHs HH(POpMAIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIIATH IIOUCK, aHAIN3, CHCTEMATH3ALUIO U
MHTEpIpeTalyio HHPOPMALUU Pa3IMYHbIX BUJOB U

- YMETh TUIAHUPOBATDH U BBHIIOJIHATh XUMAYECKHUNA
AKCIIEPUMEHT (TIPEeBpAaIleHUs OPTraHUUYECKUX BEIIECTB MPH
HarpeBaHuu, MOJIy4eHHE ITUICHA U U3YUYEHUE €T
CBOWCTB, KAUECTBEHHBIEC PEAKIIUU Ha aJbJETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; A€HaTypalus OeJIKOB IpU
HarpeBaHUH, LIBETHbIE PeaKLUU OEJIKOB; IPOBOIUTh
peaxKuy HOHHOTO OOMEHa, ONPEAeNATh CPEy BOAHBIX
pacTBOpPOB, KAUYECTBEHHBIE PEAKLIMU HA CyIb(art-,
KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH AMMOHHSI;
pelaTh SKCIepUMEHTaIbHbIE 3a/1a4l 110 TEMaM
"Metamnsl" u "Hemetanmisl") B COOTBETCTBUU C
IpaBUJIaAMU TEXHUKHU 0€30MaCHOCTH NP 0OpaIleHuH ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;
NPECTABIATh PE3yIbTaThl XUMUUYECKOT'O IKCIIEPUMEHTA B
(dbopme 3anmrcu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIHHA U
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAyYHOTO MO3HAHUS
BEIIECTB Y XUMUYECKHX SIBJICHU (HAOIIOICHHE,




(dhopM mpeIcTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX (hopMaTax ¢ yueTom
Ha3zHavYeHUs MHOOPMAINH U 1IeTICBON ayAUTOPHUH,
BBIOHpast ONITUMAJIBHYIO (HOPMY NPEICTABICHUS U
BU3YyaJIU3aIiH;

- OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMAINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- CTOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTHUBHBIX,KOMMYHUKATUBHBIX U1
OpraHM3alMOHHBIX 33/1a4 C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH,
THTHEHBI, pecypcocOepeKeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAITHOHHOH
0C30IMacCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHpopManuu, MHGOPMAIIMOHHOM 0€30MacHOCTH
JMYHOCTH;

U3MEpPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHUE);

- YMETb MPOBOJUTH PACUYETHI 10 XUMUYECKUM (hopMyliaM
U YpaBHEHUSM XUMUYECKUX PEAKLUI C UCIIOJIb30BAHUEM
(bu3NYECKUX BEJIIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIB30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHATUS PELICHUI
B KOHKPETHBIX )KM3HEHHBIX CUTYalUsiX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOTIPEIEIICHUIO;

- OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBJaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH e CTBUSIMM:

0) cOBMeCTHAas 1eITeJIbHOCTD;

- IOHUMATh U UCTIOJH30BaTh MPEUMYIIIECTBA
KOMaHJIHOW ¥ HHIUBUYaTbHOU pabOTHI;

- MPUHUMATH TIEJIM COBMECTHOM JEATEITHHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JIOCTH>KEHHIO: COCTABJISTH TJIaH JICUCTBUM,
pacnpenesnsaTh pojid ¢ y4ueTOM MHEHUN YYaCTHUKOB
00CYX/1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- YMETb IJIAHUPOBATh U BBINOJIHATH XUMUYECKUI
AKCIIEPUMEHT (TIPEBPAIICHHS OPTAaHNYECKUX BEIIECTB MPH
HarpeBaHuM, NOJyY€HHE ITUIICHA U U3YYEHHUE €T0
CBOMCTB, KQU€CTBEHHBIC PEAKIIMH HA aJIbJETHUIbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeIKOB MpU
HarpeBaHUH, [[BETHHIE PEAKITUU OCIIKOB; TPOBOIUTH
PEaKIuu HOHHOTO OOMEHa, OTMPEIENATh CPELy BOJHBIX
PacTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha CyIb(daT-,
KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHS,
peraTh SKCrepuMEHTAIBHBIC 3a/1a4d 110 TeMaM
"Meramnbl" 1 "Hemeranisl") B COOTBETCTBHHU C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH MPU 0OpaIlieHnuH ¢
BellleCTBaMH U J1a00OpaTOPHBIM 000PYIOBaHHEM;
MPEJICTaBIISITh PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B




- KOOPJIMHUPOBATH U BBIMIOJHATH PAaOOTy B YCIOBHSIX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIIATh NIO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBIISATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh MHULIMATUBHBIM
OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU
JeHCTBUSAIMU:

r) IpUHATHE ceOsl M IPYTrUX JI0aei:

- IPUHUMATh MOTUBBI U APT'YMEHTBI IPYTUX JIIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYIUX JIOJAEH Ha
OIUOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYTOro 4eJI0BEKa;

(dbopMe 3armcu ypaBHEHHIH COOTBETCTBYIONINX PEAKIUI U
(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
Okpyxaromiei cpemsl,
pecypcocOepeReHuto,
IPUMEHSTH 3HaHUA 00
U3MEHEeHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ dexTruBHO
JIeICTBOBATH B
Ype3BBIYANHBIX
CUTYalHAX

B o6s1acTH 3K010IrMYECKOr0 BOCIIUTAHHUSA:

- chopMHpPOBAHHOTO FKOJIOTHUECKOMN KYJIbTYpHI,
MMOHMMAaHHUE BIUSHUS COLUATBbHO-9KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOMN
cpezbl, 0CO3HaHME INI00aTbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- INIAHUPOBAHUE U OCYIIECTBJIEHUE ACHCTBUN B
OKpY>KaloIlIeH cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETPUATHE IEHCTBUM, TPUHOCSIIMNX BPEL
OKpY>Karollen cperie;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTUYECKUE MOCIEACTBUS IPEATPUHUMAEMBIX
JNEUCTBUN, TPEAOTBPALIATh UX;

- pacIIMpEHHE ONbITA ACSITEIBHOCTH SKOJIOIMUYECKON
HaIpaBJIEHHOCTH;

- OBJIaZICHUE HABBbIKAaMH Y4eOHO-HCCIIe10BaTEIbCKOH,
MPOEKTHOM M COIMAJILHON JIEATEIIbHOCTH;

- chopMHpOBaTh MPEACTABICHUS: O XUMUYECKON
COCTaBIISIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
POJIM XMMUU B IO3HAHWUU SIBIICHUM IPUPOJIBI, B
(hOpMHUPOBAHUH MBIIUICHHUS U KYJIbTYPhI JUYHOCTH, €€
(GyHKIIMOHATBLHOU TPAaMOTHOCTH, HEOOXOIUMOM ISt
pELIECHHS TPAKTUYECKHUX 3a7a4 M YKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cperie;

- YMETh COOII0/IaTh TPaBUIIA YKOJIOTUIECKU
11eJ1ec000pa3HOro MOBEACHUS B ObITY U TPYIOBOM
JIEATENLHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710POBbS U
OKpYKaroIe MPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh
BO3JEHCTBUS HA )KUBBIE OPraHU3MBbI OIPEIECIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TTOKA3aTeNs MpeIeIbHON
JIOITYCTUMOW KOHUEHTPALUU







2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1 O0beM TMCHUIIMHBI U BHAbI Pa00ThI

O0beM AUCHUIUIMHBI U BUJBI paOOThHI Tabmumna 2
. Oobem B
Bup yueOHoii padoTbl
gacax

O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI TN CHUTITTHHBI 72
BT. .

1. OcHOBHOE coJIep:KaHNe 64
BT. 4..

TEOPETUIECKOE O0yUeHUE 30
OPAKTUUECKUE 3aHITHUSI 24
JlaGopaTopHbIe 3aHATUS 10

2. IlpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHUe (coaeprkaHue 4
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TEOPETHYECKOE 00yUeHNE 2
MIPAKTHUECKNE 3aHATHS 2
IIpoMexyTOoYHas aTTecTanus (3a4eT) 2




2.2. TemaTnuecKkuii IJIaH U cojep:xkaHue 001eoopasoBaTeabHoil yueOHou qucuuminabl CO0.01.09 Xumus

TemaTudeckuii 1aH U coJiepkanue oomeoopasoBareabHoi yueoHoi qucuumminabl COO.01.09 Xumus Tabauma 3
HaumeHoBaHue Conep:xkanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembl
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJ/Ib (MIPH HAJTUYMH) 4acoB e

KOMIIeTeHIINH
1 2 3 4

OCHOBHOE CO/Iep:KaHue 64

Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 6

Tema 1.1. CTtpoenne OcHOBHOE coep:kaHue 4 OK 04

aTOMOB XHMHY€CKHX Teoperuueckoe o0yueHue 2

3JIeMeHTOB U npupoaa | CoBpeMeHHas MOJAEIb CTpoeHUs aToMa. CUMBOJIMUYECKUM SI3bIK XUMUU. XUMHUYECKHUI JIEMEHT.

XHMHUYECKOH OnexkrpoHHas KoHpurypanus aroma. Knaccupukanus XuMHUECKUX JIEMEHTOB (S-, p-, d-

CBA3M a7IeMeHThI). BaneHTHBIE 371eKTpOHBI. BaJIeHTHOCT. DJIEKTpOHHAS TPUPOJIa XMMHUYECKOM CBSI3H.

DNEeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUECKOM CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJNTNYECKAs,

BOJOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUs

IIpakTHYecKkne 3aHATHA 2

Pemenwne 3aganauii Ha MCIIOJIL30BAHNE XUMUUECKON CUMBOJINKH 1 Ha3BAHUM COCIUHCHHUI 110

HOMEHKJIAType MEKIYHApPOJHOTO COI03a TEOPETUUECKOW U MPUKIIAJHON XUMHUH U TPUBUATIbHBIX

Ha3BaHUU ISl COCTABIICHUS XUMUYECKHUX (DOPMYJT ABYXaTOMHBIX COEAMHEHUHN (OKCHUIOB,

Cynb(GUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB.

[IpakTrueckue 3aaHusI HA YCTAHOBIIGHUE CBSI3U MEXKy CTPOCHHEM aTOMOB XUMHUYECKHUX

3JIEMEHTOB U MEPUOJUYECKUM NU3MEHEHUEM CBOMCTB XUMUYECKUX AIIEMEHTOB U UX COCIUHEHHH B

COOTBETCTBUHU C MOJ0keHUeM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOE coJep/kaHue 2 OK 01
ITepnoanyeckuii 3akon | [IpakTuyeckue 3aHATHS 2 OK 02

u Tabauua ..
MenpaeiieeBa

[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICI
[Tepuonnueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHHEM
XUMHYECKOTro 3neMeHTa B [lepuoanueckoit cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
Ilepunoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX AJIEMEHTOB. Penienre npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA
XapaKTepU3aInIo XHMHUECKUX dJIEMEHTOB «MeTtaunueckue / HeMeTaJUIMYeCKrue CBOMCTBA,




QJICKTPOOTPUIATCIIBHOCTD XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUU C UX IJICKTPOHHBIM CTPOCHUCM
" ITIOJIOKCHUEM B HepHOﬂquCKOﬁ CHCTEMEC XMMHNYCCKHUX D3JICMCHTOB Z[H MeHz[eJIeeBa»

Paznen 2. Xumuyeckue peakiumn

10

Tema 2.1. Tunsl
XHMHYECKHX
peakuuii

OCHOBHOE cO/Iep:KaHue

=

TeopeTnueckoe odyuenue

Knaccudukanus u THIIBI XUMAYECKUX PEaKIUi C y9acTHEM HEOPTaHWYECKUX BEICCTR.
Cocrasienue

yYpaBHCHHI PEaKLUi COCIMHEHHS, PA3JIOKEHUS, 3aMeIleHHs, 0OOMEHa, B T.4. pEaKIfii TOPECHUS,
OKHCJICHU -

BOCCTaHOBJICHHS.

ypaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHI) OKHUCJICHHUA. OKI/ICJ'II/ITGJIL 1 BOCCTAHOBHUTCIIb.
CocraBjicHHE ¥ YpaBHUBAHHE OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIHIA METOIOM
AIEKTPOHHOTO

Oasanca. OKUCIMTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIE, POU3BOICTBEHHBIX MPOIECcax
nu

KU3HEJESATeIbHOCTH OPTaHN3MOB

IIpakTnyeckue 3aHATHSA

KonnuecTBeHHble OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PacUeThl
1o

YpaBHEHMSIM XMMUYECKUX peakiuii. Mosb Kak eIuHMIIAa KOJMYecTBa BeulecTBa. MouisipHas Macca.
3aKOHbI

COXpaHEHMs MacChl U HHEPTUU. 3aKOH ABOraipo. MosspHbIit 00beM razoB. OTHOCUTENbHAS
IJIOTHOCTD

ra3oB. PacueTsl 1o ypaBHEHUSM XUMHUECKUX PEAKIUN C HCIOIb30BAHUEM MACChl, 00beMa
(HOpMasibHBIE

yCIIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 2.2.
DJIEKTPOJIUTHYECKASA
AUCCOUALMSA U
HOHHBII 00MeH

OcHoBHOE coaepxaHue

Teoperuyeckoe o0yueHue

Teopus aneKkTpoauTHUECKOH nucconranui. MoHbl. DI1eKTpoanThl, HEANIEKTPOIUTHL. Peakunn
HOHHOTI'O

obmena. CocraBiieHne peakiuii HOHHOTO OOMEHa MMyTeM COCTABJICHHUS X MOJIHBIX U COKPAILIEHHBIX
HOHHBIX

ypaBHeHU. KuCI0THO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTABJIEHUE NOHHBIX PEAaKIMM

OK 01
OK 04




JlabopaTopHble 3aHATHUS

JlabopaTopHas padoTta "THIbl XUMUYECKUX PeaKIui".

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY UCXOMHBIX U 00pa3yIOIIUXCS BEIIECTB) U
MIPU3HAKOB

XUMHYECKHUX peaknuii. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IeNIeHNe CPEeIbl BOJIHBIX
pacTBOpPOB.

3ajaHus Ha COCTABJICHUE MOHHBIX PEaKINil

KoutpoabHnas padora | CTpoeHue BellecTBa 1 XUMUUECKUE PEaKIUU 2
Ne 1
Pa3znen 3. CTpoenne u CBOiCTBA HEOPTaHM4YECKNX BeNIECTB 16
Tema 3.1. OcHOBHOE coJiep:KaHue 4
Kuaacenpukanus, Teopernueckoe o0yueHue 2 OK 01
HOMEHKJIATypa U [Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heoprauuueckux Bemects. IIpocTsie u OK 02
CTpOeHHe CJIO’KHBIE IIK...
HEOPraHUY€CKUX BCUICCTBA. OCHOBHBIE KJIaCChI CIIOKHBIX BCIIICCTB (OKCI/II[BI, THAPOKCUBI, KMCJIOTHI, COJII/I).
BelleCTB BzauMocBs3b

HCOPTraHNYCCKUX BCIICCTB. AFpCFaTHBIC COCTOAHUS BEIIIECTBA. KpI/ICTaJ'IJ'II/I‘IGCKI/IC n aMop(l)HI)Ie

BEILIECTBA.

Tunsl KPUCTAIUIMUECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasi, HIOHHAs!, METaNINYEeCKas).

3aBUCHUMOCTh

(u3MYECKNX CBOWCTB BEUIECTBA OT TUIA KPUCTAIUIMUYECKON PEeIETKU. 3aBUCUMOCTh XUMHUYECKON

AKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOM CBSA3U M THIA KPUCTAIUIMYECKOHN pemeTku. [[puunHbl

MHOro00pa3usi BEIIECTB

IpakTHYeckne 3aHATHS 2

Homenknarypa HeopraHMueCKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XMMHYECKON
bopmyIbl HITH

COCTaBJICHHE XUMUYECKOU (hOPMYIIBI HCXO/IsI U3 Ha3BaHUS BEILIECTBA IO MEXTYHApOAHON
(UIOTTAK) nnmn

TPUBHUAJILHOW HOMEHKJIATypE.

Perienue npakTHuecKux 3aJjaHU MO KiIacCU(UKAIIMN, HOMEHKIAType U XMMUYECKUM (popmyniam
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKuciblii ra3, aMMHuaK, raiieHas
U3BECTb,

HerauieHasi U3BeCTh, MUThEBAasl COAA U APYTUX): Ha3bIBATh U COCTABIATH (OPMYJIIbI XUMHUYECKHUX




BELICCTB,

OIIPEAEIATh IPUHAUIEKHOCTD K KIIACCy.

HcTounnku xuMudeckoi nH(opmMaiun (CpeacTB MaccoBoi nHpopmanuu, cetb IHTepHeT u
apyrue). Ilouck nHGOpMaLuu o Ha3BaHUAM, HISHTU(UKATOpaM, CTPYKTYPHBIM (popMysiam

Tema 3.2. Pusuko-
XHMHYeCKHe CBOiiCTBa
HEOPraHU4ecKHX
BelleCTB

OcHoBHOE coJep/kaHue

Teopernueckoe o0yueHue

Mertasmrer. O0ure pu3nyeckne 1 XUMHUIECKUe CBOMCTBa MeTauIoB. CIIoCOOBI TIOTY4YEHUSI.
3HaueHUE METAUIOB U HEMETAJUIOB B IIPUPOJIE U JKU3HEIEATEIbHOCTH Y€JI0BEKa U OPraHU3MOB.
Koppo3us MeTannoB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU

Hemeramnbl. O0Ouue ¢pusznyeckue 1 XMMUUECKUE CBOMCTBAa HEMeTaIoB. TunuyHble cBOMCTBA
HemertawioB [V- VII rpynm. Kiaccudukanust 1 HOMEHKIIaTypa COeTMHEHUH HEMETAIJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHI0B, THIPOKCHU/IOB,
KHCJIOT, coJieil U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB ITPOCTHIX BEIIECTB, BOAOPOAHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB M TUAPOKCUIOB

IIpakTHYecKkHne 3aHATHA

CocraBnenune ypaBHeHI/Iﬁ XUMHUYCCKUX peaKImﬁ C Y4aCTHUEM IPOCTHIX U CIOKHBIX HCOPTaHNYCCKUX
BEIIECTB: METAJJIOB U HEMETAIIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THIPOKCUIOB; HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHUN
Ha CBOMCTBA, COCTAB, MOJy4YeHHE U 0€30MaCHOE UCTIONIb30BAHUE BAKHEUIINX HEOPraHUUECKUX
BEIIECTB B ObITY U IPAKTUYECKOH JIeATEIIbHOCTH YeJIOBEKa

Tema 3.3.
HNnentnduxanus
HEOPraHM4YeCcKuX
BeLIECTB

OcHoBHOE CoOACPKAHUC

JlaGopaTopHble 3aHATHUS

JlaboparopHas pabota «aeHTrudukammss HEOPraHUIECKUX BEIIECTBY.

Pemenne skcriepuMEHTATBHBIX 337124 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLIOB, 110
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHIH METAJUIOB M HEMETAJIIIOB.

Wnentudukaius HEOPraHMYeCKUX BEIIECTB C UCIOIB30BAHUEM UX (PU3UKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOoHaT- U XJIOpUA-
aAHUOHBI,

Ha KaTUOH aMMOHUA

KonTpouabHas paGora
Ne 2

CBoiicTBa HEOPTraHUIECKUX BEIIECTB




Pasznen 4. CTpoe}me H CBOMCTBA OPraHnveCKux BECIIECTB

24

Tema 4.1.
Knaccupuxauus,
CTPOEHHUE U
HOMEHKJIaTypa
OpPraHuYecKux
BelIEeCTB

OCHOBHOE cO/Iep:KaHue

=

Teopernuyeckoe o0yuenune

[losiBneHue u pa3BUTHE OPraHUYECKON XMMMH Kak Hayku. IIpenmer opranndeckoir xumun. Mecto n
3HAQ4YECHHUE OPTaHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KaK MOPAJOK COEIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUSI OPIraHUYECKUX COeTUHEHUN A.M.
BytiepoBa. YriepoaHslii CKEJIET OpraHu4eCKON MOJIEKYJIbI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOCHMS MOJIEKYJI. MI3o0Mepus u n3oMepsl.

ITonsatue o pyHkunoHanbHOH rpynmne. Panukan. [IpuHiune! knaccupukanuy opraHn4ecKux
COCIMHEHMI. MeXyHapoqHast HOMEHKJIATypa U IPUHUUIIBI HOMEHKJIATYPbI OPraHUYECKHUX
coeaunenuil. [lonarue 06 a30TcoaepKaIIUX COSTMHEHUAX, OMOIOIrMYECKH aKTHBHBIX BEILIECTBaX
(yrimeBopax, skupax, Oeykax H Jip.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSIX (MOHOMED, IIOJIUMED,
CTPYKTYPHOE 3BEHO)

IMpakTuyeckue 3aHATHSA

Homenknatypa opraHiuecKkux COeUHEHUH OTIeIbHBIX KIACCOB (HACKIIIEHHbIE, HEHACHIIIICHHBIE U
apOMaTHYECKHE YTIICBOIOPOIBI, CIIUPTHI, (DEHOIIBI, aJTbJICTH/IbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U
np.) CocTtaBneHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX POPMYJT OPraHUYeCKUX BEIIECTB
OTJICTBHBIX KJIACCOB, UCITOJIb3Ys UX HA3BAHUS 10 CUCTEMATUICCKOW U TPUBHAILHOW HOMEHKIIATYpE
(3TUTeH, aleTHIIeH, TIUIeprH, GeHoN, popMallbIeru/l, YKCYCHas KUCIIOTa, IIUIMH). PacueTsl
npocreiiiel GopmMyIbl OpraHUIeCcKO MOJIEKYJIIbI, UCXOJIS U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBoiicTBa
OPraHuYecKux
coeIMHeHu i

OcHoBHOE coep/KaHHe

12

Teopernueckoe o0yuenune

OU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KJIacCcOB (OCOOEHHOCTH
KJ1accu()UKaLMU 1 HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTHYECKUH psi 1 o0mias popmya;
n3oMepus; pU3NUECKUE CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOJTyUEHUS ):

npeiebHbIE YIIIEBOAOPO/Ibl (AIKaHbI U IIUKIOATIKaHbl). ['opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX
MCTOYHMKOB TEIJIa B IPOMBIIIJICHHOCTH U ObITYy. CBOMCTBA MPUPOJHBIX YTIIEBOAOPO/IOB,
HAax0’KJICHHE B NIPUPOJIE U IPUMEHEHHUE AIIKAHOB;

- HenpeeabHbIe (AIKEeHbI, ATKUHBI M aJIKaIMeHbl) U apOMaTHYECKUe YIIIeBO1Opoibl. I'opeHue
aneTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKHU U PE3KH METAJIIOB

- KHCJIOPOCOAEpIKaIlie COeAMHEHUS (CIUPTHI U (PeHOIIBI, KapOOHOBBIE KUCIOTHI U APUPHI,
aJIbJIETU/IbI U KETOHBI, XKUPBI, yraeBoJsl). [IpakTuueckoe NpuMeHEeHNe STUICHTIINKOJIS, MINIEpUHa,




¢denona. Ilpumenenne Gpopmanbaeruia, aeTaabAeruia, YKCyCHOM KHCI0ThL. MblIa Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. Morolire cBOcTBa MbliIa

- a30TCO/IepIKaIINe COeAMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OesikH). BriIcOKOMOTNIEKyIsipHbIE
COeUHEHMS (CHHTETHYECKHE U OMOJIOTHYeCKU-aKTUBHbBIE). MOHOMED, MOJIUMED, CTPYKTYPHOE
3BeHO. [lonumepusanust 3TuIeHa Kak OCHOBHOE HallpaBJIEHHUE €r0 UCI0JIb30BaHU.
I'eneTnyeckas CBS3b MEXKIY KJIacCaMH OPraHUYECKUX COETMHEHUI

IIpakTHYeckne 3aHATHS

CBoiicTBa OPraHUYECKUX COCAMHEHUN OTJENbHBIX KJIACCOB (TPUBHAIIbHAS U MEXKyHAPOIHAS
HOMEHKJIaTypa,

XUMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUeHUs): TIpe/IesIbHbIC (ATKAHbI U ITUKIIOATIKAHBI),
HeTpeIeIbHbIC

(ayKeHbl, aJIKUHBI U aJKaJAUEHbI) U apOMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI U (DEHOIIbI, KApOOHOBLIE
KHUCIIOTHI ¥ 3(DUPBI, AJIBJICTH/IBI U KETOHBI, aMIHBI 1 aMHHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIC
COEIMHEHMS. 3aJaHUs Ha COCTaBJICHUE YPABHEHUIN XUMUUECKUX PEAKLMM C y4acTHEM
OpraHUYECKUX BEIIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHHS

CocraBrieHre cxeM peakiuii (B TOM YKCIIe M0 MPeAI0KEHHBIM IIeTI0YKaM
MIPEBPAIICHUI ), XapaKTePU3YIOITNX

XUMHYECKHE CBOICTBA OPraHUYECKUX COEMHEHUN OTIENbHBIX KIIACCOB, CITOCOOBI UX MONTYYECHUS U
Ha3BaHUE

OpraHUYECKUX COCTUHEHHUM MO TPUBUAIBHOU MM MEXAYHAPOJIHON CUCTEMATUYECKOM
HOMEHKJIaType.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMCTBA OPTaHUYECKUX
COEMHEHHI

OTJIEJIbHBIX KJIACCOB

JlabGoparopHas pabdora

JIaGoparophas pabota "lIpeBpaiieHnus opraHn4ecKrux BELIeCTB IPU HAarpeBaHuu'".
[Tonyuyenue 3THIIEHA U U3yYEHUE €r0 CBOMCTB. MOAEINPOBAHNE MOJIEKYIT U XUMUYECKUX
[IpEBpAILCHNI Ha

IIpUMEpPE 3TAHA, ITUJIEHA, ALIETUIICHA U JP.

Tema 4.3.
Nnentunduxanus
OPraHUYecKux
BeIeCTB, UX 3HAYCHHE

OcHoBHOE coep/kaHue

Teoperuyeckoe o0yueHue
buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yrieBoaoB. OKHUcIeHne
YIJI€BOJOB




U IpUMEHeHHe B
ObLITOBOM M
NMPOM3BOJACTBEHHOI
IeATEJIbHOCTH
yeJI0BeKa

- HICTOYHMK SHEPTHH KHUBBIX OpraHn3MoB. O0IacTu MpUMeHEHUs aMHHOKUCIIOT. [IpeBpamienus
OenKoB

Uiy B opranusme. buonornueckue GpyHkiun 6enkoB. bruonornueckue GpyHkuun xupos. Ponb
OpPraHMYECKOl XMMUU B pEeUICHUH MPOOJIeM MUIIEBOM 0€30MacCHOCTH

Ponb oprannveckoil XuMHUH B PEIICHUH MPOOIIEM YHEPTeTHUECKOI 0€301IaCHOCTH, B Pa3BUTHH
MEIUIINHBI,

CO3JIaHMH HOBBIX MaTEpPHAJIOB, HOBBIX UCTOYHHUKOB SHEPTHH (JIbTEPHATHBHBIC HCTOYHUKH
SHEPTHH).

OmnacHOCTh BO3/ICHCTBHS Ha )KUBBIC OPraHU3MbI OPTaHUYECKHUX BEIIECTB OT/ACTBHBIX KIacCOB
(YrneBomopo/ibl, CHUPTHI, (DEHOIBI, XJIOPOPTraHUYECKUE TTPOU3BOAHBIC, ANIBACTUIBI U JIP.), CMBICI
MIOKa3aTesIsl MPEIEIbHO JIOMYCTUMOM KOHIICHTPALUU

JlaGopaTopHble 3aHATHUSA

JlaboparopHas pabdota: "MneHTndukamnms opraHn4ecKiux COCIUHEHNH OTACTbHBIX KIaccoB"
Wnentudukanus opraHu4ecKux COeAMHEHNN OTJENBbHBIX KJIACCOB (HAa MPUMEpPE allbJeTru/I0B,
Kpaxmaiia,

YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCIIOJIb30BaHUEM UX (PU3MKO-XUMUYECKUX CBOICTB U
XapaKTePHBIX

KaueCTBEHHBIX peakuuii. JlenaTyparus 6enka nmpu HarpeBaHuu. [[BeTHBIE peakiuu OENKOB.
Bo3HukHOBEHUE

AQHAJIMTUYECKOTO CUTHAJIA CTOYKHU 3PEHUS] XUMUYECKUX MPOLIECCOB MPU MPOTEKAHUU Ka4eCTBEHHOM
peaxiumu,

MO3BOJISTIONIEH UACHTU(DUIIMPOBATH MPENTI0KEHHBIE OPraHUYECKHE BEIIeCTBa

KonTtpouabHnas paGora
Ne 3

CtpyKTypa U CBOMCTBa OPraHU4YECKUX BELIECTB

Paszpnen S. Kunernyeckue 1 TEPMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XMMHYECKUX peaKI Uil

Tema 5.1. CkopocTh
XUMHUYCCKUX

peakumii. XuMHYeCKoOe
paBHOBecHE

OcHoBHOE coep/kaHHe

N

Teoperuyeckoe o0yueHue

CKOpOCTb peakiliu, €e 3aBUCUMOCTb OT Pa3IMYHbIX (DAaKTOPOB: MPUPO/IBI PEArUPYIOLINX BEIECTB,
KOHIIEHTPALUU PearupyroIuX BEUIECTB, TEMIIEPATYPHI U IJIOMAAN PEaKIIMOHHON TTOBEPXHOCTH.
TenuoBsie

3¢ (HeKThl XUMUYECKUX peakuil. K30- U 3HI0TEPMHUUECKUE, PEAKIIUH.

OO6patumMocTh peakuuii. XuMHYECKOe PAaBHOBECHE U €r0 CMEIEHHUE MO/ AEUCTBUEM Pa3InYHbIX
(hakTOopOB




(KOHILIEHTpalMs peareHTOB WK IPOAYKTOB PEAKINH, JaBICHHUE, TEMIIEpaTypa) JUIsl CO3JaHUs
ONTUMAJIbHBIX
YCJIOBHMM NPOTEKAHUsI XUMHUUYECKUX nporeccoB. [Ipunuun Jle [larense

I[pakTuyeckue 3aHATHS

Pemenne npakTHKO-OPUECHTHPOBAHHBIX 33/IaHUI Ha aHATN3 (HaKTOPOB, BIHSIIONINX HA H3MCHEHHE
CKOpPOCTH

XUMHYECKON PEaKIid, B T.4. C IIO3HUIIUNA YKOJIOTHYECKH IIeJIeCO00Pa3HOTr0O MTOBEICHUS B OBITY U
TPyIOBOM

JESTEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPE/IbI.
Pemmenne npakTuKO-OpUEHTUPOBAHHBIX 3a/1aHU Ha mpuMeHeHue npuHimna Jle-Illatense ans
HaXO0XJICHUS

HaIpPaBIIEHUsI CMEIICHUS PAaBHOBECHUS XUMHUYECKON PEeaKIMK U aHAINU3 (PaKTOPOB, BIUSIONIUX Ha
CMENICHUE

XUMHUYECKOTO PaBHOBECHSI

Pa3nes 6. PacTtBopsl

Tema 6.1.
IMonsiTHe 0 pacTBOpax

OcHoBHOE coep/KaHHe

[\®]

TeopeaneCKoe oﬁyqeﬂue

PaCTBopeHI/IC KakK (I)I/I3I/IKO-XI/IMI/ILIGCKI/II71 mpomnecc. PaCTBOPBI. CnocoObl IMPUTOTOBJICHUS PACTBOPOB.

PactBopuMocTs. MaccoBast 107151 pacCTBOpEHHOTO BemiecTBa. CMBICI TTOKa3aTels MPeeTbHO
JOIyCTUMOM

KOHIICHTPAIIUU U €r0 UCTIOIh30BAHHUE B OLIEHKE DKOJIOTHUECKOM 0€30MacHOCTH.

[IpaBuiia HKOJIOTMYECKH 1EI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JESTEIBHOCTH B LIETSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOILIEH MPUPOJHON CPEbI; OMTACHOCTh BO3JAEHCTBUS HA
JKUBBIE

OpraHu3Mbl OMPEJEICHHBIX BEIIECTB.

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUM HA PACTBOPBI, UCIIOJIb3YEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

Tema 6.2.
HccaenoBanue
CBOIICTB PacTBOpPOB

OcHoBHOE coep/kaHHe

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOB».

[TpuroroBneHure pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpaluu (C IPaKTUKO-
OpUEHTUPOBAHHBIMU BOIPOCAMHM) U OTIpEIENIEHUE CPEbI BOJHBIX PACTBOPOB.
Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB




HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CodcpKaHue (couepmaﬂne IMPUKRJIATHOTO MO)Iy.J'Iﬂ)

Paznesn 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM AeSITEJIbHOCTH YeJI0BEKA 6
Tema 7.1. Xumus B OcHoBHOE coJep/kaHue 6
ObITY H Teopernyeckoe o0yueHue 2
MPOU3BOACTBECHHOM Hogeitmme nocTuxeHnss XMMUYECKOM HAyKU U XUMHYECKOM TEXHOJOTUH. Posib XUMuu B
JeATeJIbHOCTH obecrieueHnH IKOJOTUUECKOM, IHEPreTUYECKON U TTUIIIEBOM 0€301MaCHOCTH, Pa3BUTHH MEIUIIMHBI.
YyeJI0BeKa [IpaBusna noucka u aHaaM3a XUMUYECKON HH(MOPMAITUU U3 PA3TUYHBIX UCTOUHUKOB (HaydHas U
yueOHO-Hay4YHas JIMTepaTypa, CpecTBa MaccoBoil nHopmaiuu, cetb MHTepHeT)
IIpakTHYeckune 3aHATHS 4
[Touck u aHanu3 KeWCcoB O MPUMEHEHUN XUMHUYECKUX BEILIECTB U TEXHOJIOTUHN C y4eTOM OyayIieit
poecCHOHATLHOM JIEATEIIBHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIBHBIC MATCPHAIIBI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPACKHU, CTEKJIO0, KEpaMUKa, MaTepUallbl 115l SIEKTPOHUKH,
HaHOMaTepHaJIbl, TEKCTUIILHBIE BOJIOKHA, UCTOYHUKU SHEPTUU, OPTAaHUYECKUE U MUHEPATbHBIC
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHSL.
3ammra: [Ipencrapnenue pe3ynbTaToB pelieHus: KEeMcoB B (popMe MUHH-JIOKJIAJIA C pe3eHTaIuen
IIpoMe:xxyTouHAasi aTTecTAlUS 1O JUCIHUIJIMHE (3a4eT) 4
Bcero 72




3. YCJIOBUA PEAJIM3AIINA ITPOI'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHun1o

Jis peanmu3aii  MPOrpaMMbl  TUCIUTUTMHBL JIOJDKHBI OBITh TIPEAYCMOTPEHBI CIIEIYIOIIUE

CHEIMAILHBIC TTOMEIIEHHS: YIeOHbI KaOMHET XUMHH W/WITH Y4eOHONH XUMUYECKON JTa00paTOPHH.

OobopynoBanmne y4eOHOro kaduHera (HarjisiiHble MOco0us):
MoJIeNIell MOJIEKYJI, MO/ KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIUU MPOCThIX U CIOXHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TOJMMEPOB; KOJUIGKIMSI TOPHBIX MOpPOA M MHUHEpasioB, TaOnuia MeHpaeneeBa,

yaeOHbIe (GUITbMBI, IU(PPOBBIE 00PA30BATEIBHBIE PECYPCHI.

IIPUHTEP, MYJIbTUMEINA-IIPOEKTOP C JKPAHOM, MYJIbTUMEAMWHAS JIOCKA, YKa3Ka-NIPE3EHTEep It

TexHu4YeCcKHE Cpeacrea Oﬁy‘{eHI/Iﬂ: KOMIIBIOTECP C yCTpOfICTBaMH BOCHIPOM3BCICHUA 3BYKA,

IIPE3CHTALU.

OcHamenue yue0HOro kaOuHera:

No

HanmenoBanue
000pyTI0BaHUS

TexHUYEeCcKOE ONMMCaHue

I CnenmanusupoBanHasi MeOeJib M CHCTEMbI XPAHEHHUS

OcHoBHOe 000py/10BaHHE

1.

M0CaJI0YHbIC MECTa MO0 KOJIUYECCTBY
00yJaronmxcs

YUCHHUYCCKHUC CTYJIbsA, YHCHUYCCKUEC CTOJIbI

2.

JI0CKa yyeOHast

JOCKa yqe6Ha;1 AJIL MapKepa U MariuToB

TUIAKTAYECKUE IT0COOUS

HabOpbI IAPOCTEP>KHEBBIX MoJenen
MOJIEKYJ,  MOJEIM  KPUCTAUIMYECKUX
pPELIETOK, KOJJIEKIMU MPOCTBIX U CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMA TOJMMEPOB;
KOJJIEKIMS TOPHBIX MOPOJ M MHUHEPAJIOB,
tabnuna MeneneeBa

IporpaMMHOe oOecrieueHne

Microsoft Office 2007, 2010, makeTt
oducHsIx mporpamm Microsoft Office 2007,
2010 ¢ mnoapximrouenneM K Internet
[{udpoBbie 00pa3oBaTeIbHBIE PECYPCHI

BI/I,Z[CO(I)I/IJ'ILMBI 1o

TEMaM

pa3jInuIHbIM

yuebHble BUeo(uIbMbl B popmarax AVI,
MPEG 4

6.

pa6oqee MCCTO IIPCIOAaBaTCIIA

CTOJI IpCOAABATCIId, CTYJI IPCIIOAaBaTCIIA

II Texuuuyeckue cpeacraa

OcHoBHOe 000pyrOBaHHe

l.

BHJ1I€0000pyI0BaHNE

(MybTUMEIUNHBIN TPOEKTOP C HIKPAHOM
WJIM TEJIEBU30D, WIH IJIa3MEHHAsI IAHETIb)

2.

OKpaH, IPOCKTOpP, MarHUTHAasA AO0CKa

JIocka yueOHas JJisi MapKepa U MarHuToOB

I1I JlemoHCTpanMoHHbIE YU4eOHO-HATJISIHbIE OCO0US

OcHoBHOe 000pyrOBaHHe

l.

| numakTHYecKue MOCOOUs

‘ pasgaTOYHbIC MAaTCPUAJIbI 11O XUMHUHN

3.2 YyeOHO-MeTOAMYECKOE ODecniedeHne 00y YeHus!

OcHoBHast yueOHas1 iuTepaTypa:

HAOOpBI IAPOCTEP’KHEBBIX




1. Xumus: yuebnuk s CIIO / FO. A. JleGenes, I'. H. @anees, A. M. T'onybes, B. H.
[TammoBai; mox o6mr.pex. I'. H. @aneesa. - MockBa: M3narensctBo FOpaiT. - TekcT: 3neKTpOHHBIH //

OBC IOpaiir [caiit]https://urait.ru/bcode/513073.

JlonoJHUTe/ILHAA JIUTEpPAaTYypa:
1. Pocun, 1. B. Xumus. Yueonuk u 3agaunuk: ais CI1O / U. B. Pocun, JI. 1. Tomuna,
C. H. ConoBseB. - MockBa: M3natenbctBo FOpaiit. - Tekcr: snektponnsiii / 3bC Opaiit

[catiT]https://urait.ru/bcode/512022.

2. Huxkonbckuit, A. b. Xumust: yaeouuk u npaktukym st CI1O / A. b. Hukonbckwid, A.
B. CyBopoB. - MockBa: W3garensctBo [Opaiit, - Tekct: snexrponusii // 3BC HOpaiir

[catiT]https://urait.ru/bcode/513537.

3. XuMmusa. 3agadyHuK: ydyeOHOe TMocoOMe [Uisi CpelHero mpodecCHOHATBLHOTO
obpazoBanusi/ 1O. A. JlebeneB [m np.]; mom oOmei penakumedn I'. H. ®aneeBa. - Mocksa:

WznarensctBo KOpaiit|caiit] https://urait.ru/bcode/513091.

4. Aun¢uHorenoBa, M. B. Xumus: y4eOHUK ¥  MPAKTHKYM JIJISI  CPEIHEro
npodeccuonanbHOro odpasosanus / M. B. Audunorenona, A. B. babkos, B. A. [Tonkos. - 2-¢ u3.,
ucnp. u jom. - Mocksa: UznarenbcrBo FOpaiit, 2023. - 291 c. - (IlpodeccuonansHoe 00pa3oBaHue). -
TexkcrT: AIEKTPOHHBIN // OO0pazoBatenbHas wiardopma Opaiit [caliT]. -

URL: https://urait.ru/bcode/513807 .

3.3 Unpopmanuonnbie pecypcesl cetn UHTepHeT M NpodeccnoHaJbHbIX 0a3 JaHHBIX

Ilepeuyens 21eKTPOHHBIX pecypcoB UHTepHeT:

- CAb UPBUC «M3naTenbcko-0M0IMOTEYHBIA KOMIUIEKC/ DJIEKTPOHHAsT OMOIHOTEKa»
http://biblioserver.usurt.ru/

IIpodeccuonanbHbie 6a3bl JAHHBIX: HE UCIIOIB3YIOTCS.

IIporpammuoe o0ecnevenune: Ilaker oducHbix nporpamm Microsoft Office 2007 c¢

HOoAKIIIoUeHneM K Internet .


https://urait.ru/bcode/513073
https://urait.ru/bcode/512022
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513807

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA

OBIIIEOBPA3OBATEJILHOM JJUCHOUILIAHBI

KOHTpOHB 1 OLICHKA pE3yJIbTaTOB 06y‘IeHI/ISI OCYHICCTBJIACTCA IIPLIIOAaBaTCJICM B IIPOLECCEC

IPOBE/ICHUS MPAKTHUECKUX 3aHATHH U 1aO0OpaTOPHBIX paboT, TECTUPOBAHMS, @ TAK)KE BBHITIOJTHEHUS

00y4aromyMUCs UHIUBUYaTbHBIX 33JJaHUH, IPOEKTOB, UCCIIEAOBAaHMH. Pe3ynbTaTel 00yueHus

OmmpeaciIsAOT, YTO o6yqa}oumec>1 AOJIDKHEBI 3HATh, IOHMMAaTh U JCMOHCTPHUPOBATH 110 3aBEPHICHUHU

HU3y4YCHUA NUCHUIIIIMHBI.

s hopmupoBaHusl, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHUS yUeOHON AUCIMITIIUHBI

HCIIOJIB3YECTCA CUCTEMA OLICHOYHBIX MepOHpHHTHﬁ, npeacTaBJiArOIast 000 KOMILJIEKC y‘le6HBIX

MEPONPUITHIA, COTIIACOBAHHBIX C pe3yJbTaTaMu 00yueHus: U cpopMyaupoBaHHbIX ¢ yuetom OI'OC

CO00 (mpeametHbIe pe3yabTathl o guciuiiuie) u PI'OCCIIO.

KoHTpoub 1 o1leHKa pe3ylbTaToB OCBOEHHS 00111€00pa30BaTEIbHON AUCIUTIIHHBI Tabnuna 4
Ne | OK/IIK | Moayas/Paznen/Tema | Pesyabrar 00yyeHus Tun oneHoYHBIX
MepOonpUsSITHIA
1 Pa3nen 1. OcHoBBI ®opmyaupoBaTh 6a30Bble
CTPOEHMS BellleCTBA | MOHATHS U 3aKOHBbI XMMHH
1.1 | OKOl | Crpoenue atToM0B CocTaBisiTh XUMHUYECKHE 1.Tect «CtpoeHue aToMOB
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB M MPUPOJIA | COOTBETCTBUH CO CTEIIEHBIO PUPOJA XUMUYECKOU CBSI3U.
XUMHUYECKOHN CBS3H OKHUCJICHUS] XUMHUYECKHUX 2. 3ajaym Ha COCTaBIICHUE
AJIEMEHTOB, UCXOS U3 XUMUYECKHUX HopmMyI
BAJICHTHOCTH U JIBYXaTOMHBIX COE€UHEHUN
ANEKTPOOTPUIATETLHOCTH (oxcumoB, cynbhUIOB,
THJIPUJIOB U T.I1.).
3.3ajaHus Ha UCTIOJIb30BaHHE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIaType
MEX1YHapOAHOIO COI03a
TEOPETUUYECKON U NIPUKIIATHOU
XUMHH U TPHBHAITLHBIX
Ha3BaHUU JJII COCTABIIECHUSA
XUMUYECKHUX (HopmMyT
JIBYXaTOMHBIX COEUHEHUN
(okcu10B, Cynb(PHIOB,
TUAPUJIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCIMHEHUN
OTJIENIbHBIX KJIACCOB
1.2 | OK 0l | IIeppoanueckuii 3akoH | XapakTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 | u tabmuma JI.H. XHUMHUYECKHE 3JIEMEHTHI B HEMETaJNIMYECKUEe CBOMCTRA,
Menneneena COOTBETCTBUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
MOJIOKEHUEM B CPOJICTBO K AJIEKTPOHY
MePUOINUECKON CHCTEME XUMHUYECKUX DJIEMEHTOB B
XUMUYecKux 3neMeHToB JI.M. | cooTBeTcTBHE C MX
Menpeneena AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IEPUOANYECKON
CUCTEME XUMHUYECKHIX
anemenToB J[.M1. Menaeneepay.




2. IlpakTyeckue 3a1anus HA
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX IJIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePU3ALMNI0 XUMHUYECKUX
3JIEMEHTOB: «MeTanyeckue /
HeMeTaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B MIEPUOIUUECKOMN
CHCTEME XUMHYECCKUX
anemenToB .M. MenneneeBay

Pasznea 2.
XuMu4ecKue
peakiun

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKkuuni

KonrtpoabHnas padora
«CTpoeHue BelecTBa 1
XHMHYEeCKHe peaKnnny

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuuii

CocraBisTh peakuuu
COEZIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeleHUs,
OKHCITUTEIHHO-
BOCCTAHOBUTCIIBHBIC PEAKIINN

1. 3ajaun Ha cocTaBiieHUE
YPaBHEHUH PEAKLUN:
-COeIMHEHMSI, 3aMEIIECHUS,
pasiokeHus, o0OMeHa;

- OKUCIIUTEIILHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
WCTIOIH30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl
BellecTBa UM 00bEMaA

ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE
WK 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PacUy€Thl MacChl
(oOBéMma, KomMm4ecTBa
BEIIECTBA) MTPOYKTOB PEaKIIUH,
€CIT OTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DNEKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

CocTaBiiTh YpaBHCHHUA
XUMHYCCKUX pCaKINH
HOHHOT0 OOMEHa C yqyaCTuem
HCOPTaHNUYCCKUX BCIICCTB

1. 3amanus Ha cocTaBlIEHHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacTHeM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Tursl
XUMUYECKUX peakiui'”




Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

HccenenoBars cTpoeHue u
CBOICTBa
HEOPraHUYECKUX BEIIECTB

KonTtponsHas pabora
«CBOICTBAa HEOPTraHUYECKUX
BELLECTBY

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpPraHUYECKUE BEIIECTBA B
COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPraHMYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauyn Ha pacyeT MaccoBOM
110J11 (MacChl) XUMHYECKOTO
3J1IeMEHTa(COEIMHEHMS )B
MoJieKyIie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJaccu(puKanuu, HOMEHKIIAType
U XUMUYECKUM PopMynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeieNIeHue XUMUYECKOM
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BUIa XMUMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOU
pELIETKH

3.2

OK 01
OK 02

Du3NKO-XNMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

YcraHaBiIMBaTh 3aBUCUMOCTD
(U3HKO-XMMHUYECKHUX CBOWCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHS aTOMOB M MOJIEKYI,
a TaK)Ke TUIa
KPUCTAJUIMYECKOUN PELIETKH

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBAHUM,
aM(pOTEPHBIX THIPOKCHJIOB H
coJIeiiy.

2. 3aaHus Ha COCTaBJICHHE
YpaBHCHUN XUMHUYECKUX
peaxIuii ¢ ydacTueM MpOCThIX U
CJIOKHBIX HEOPTaHUIECKHX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHHUM 1
aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOIINX UX CBOKCTBA
U CHIOCOOBI MOJTYUYESHHUS.

3. [IpakTHKO-OPHEHTUPOBAHHBIE
TEOPETUICCKHE 3a/IaHUs Ha
CBOWCTBA U MOJTyUEHHUE
HEOPTaHWYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTraHUYECKHUX
BELIECTB

UccnenoBaTs kaueCcTBEHHEIE
peaKI HEOPTraHUYECKUX
BEIIIECTB

1. IIpakTHKO-OpHEHTHPOBAHHBIE
3a/1aHMs 110 COCTaBJICHUIO
XUMUYECKUX PEAKLUN C
y4aCTHEM HEOPTaHUYECKUX




BEIIECTB, UCIOJIb3yEeMBbIX IS
WX UACHTU(DUKAIIH.

2. Jlaboparopnas pabota:
"Unentudukanus
HEOPraHUYeCKUX BemecTB"

Pa3nen 4. Ctpoenue u
CBONCTBA
OpPraHUYeCKUX
BellleCTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCKHUX
BellecTB

KounrpoJabsHnas padora
«CTpoeHue u cBoiicTBa
OPraHMYecKuX BelecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BEILIECTB

Knaccugunuponartsb
OpraHUYEeCKUE BEIIECTBA B
COOTBCTCTBHH C UX
CTPOCHUEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUN OPraHUYCCKUX
COCIMHEHUH 110 TPUBUAIIbHON
WJIH MEXTYHAPOTHON
CHCTEMaTHUYECKOI
HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.

3. 3aauu Ha onpeeIeHue
npocTteiien GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 BJIEMEHTHOI'O
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpraHUYECKUX
COeTMHEHNN

YcraHaBanBaTh 3aBUCHMOCTD
(U3UKO-XMMHYECKHUX CBOWCTB
OpraHWYECKHUX BEIIEC