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Pabouas nporpamma  obmeobpazoBatenbHor  guctumiuHbel - O.12  Xumus
pa3paboTaHa Ha OCHOBaHUU (eAEPATBHOTO TOCYJAPCTBEHHOTO O0pa30BATENBHOTO CTaHIapTa
cpenHero npodeccroHanbHOTO 00pa3oBaHus o crenuanbHocTu 29.02.10 KonctpynpoBanue,
MOJICJIMPOBAHUE U TEXHOJIOTHS HU3TOTOBJICHUS M3CIIUM JIETKOM MPOMBINIICHHOCTH (IO BHJIAM)
deaepanbHOT0O TOCyIapCTBEHHOT0 00pa30BaTEIFHOTO CTAHIAPTA CPEIHEro 001Iero oopa3oBaHus
U TMPUMEPHON MporpaMMbl 0OIIe00pa30BaTEILHON AUCHUILIMHBL IS TPO(hecCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3aINi, C yIETOM HANpaBICHHOCTH Ha YIOBJIETBOPEHHE MOTPEOHOCTEH
PETHOHAIBHOTO PBIHKA TPYy/a U PadOTONATEICH.

PaGouast mporpamMmma y4eOHON AUCITUIUIMHBI pa3padboTaHa:
1. Ckpunianuenko JI.®D., npenonasareins kojuiemka [Iaturopckoro uacturyra (bunuan) CKOY

(hamunus, UMs1, OTYECTBO, YUCHAsI CTCIICHB, YUCHOE 3BaHKE, MECTO PabOThI MPETo1aBaTes
2. Konesa O.U., nmpenoaasareins kowiemxka [lsaruropckoro nucrturyra (buman) CKOY

(haMuTsL, UM, OTYECTBO, YUCHAs CTEIICHb, yIEHOE 3BaHUE, MECTO pabOTHI IIPETofaBaTeNs

3.

(baMI/IJ'II/Iﬂ, UMs, OTYECTBO, YUC€HAas CTCIICHb, YICHOC 3BaHUE, MECTO pa6OTLI npenogaBaTeiist



1. OBIIASI XAPAKTEPUCTUKA PABOUYEN IPOT'PAMMBI
OBIIIEOBPA3OBATEJbHOM YYEFHON JUCHUATIIINHBI
OJ1. 12 Xumus

1.1 Mecro AUCHUIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/ibHOH NPOrpaMmbl
CHo:

O6meo6pa3oBarenbHas auciuiuinHa «O/[.12 Xumusiy» sABIseTCS 00s13aTeTbHON YacThbIO
00111600pa30BaTEILHOIO IHMKJIAa OCHOBHOM 00pa30oBaTEIbHOM MPOTPaMMBI B COOTBETCTBUH C
®I'OC no cneumnansHoctu CITO 29.02.10 KoncTpynpoBaHue, MOJECTUPOBAHUE U TEXHOJIOTHS
W3TOTOBJICHHS M3/IETHMH JISTKON MTPOMBITIUICHHOCTH (TIO BHJIaM)

1.2. leap u n1aHupyeMble pe3yJibTAThl 0CBOCHHUS TUCHHMIIUHBI:

1.2.1. Henb 00meo0pa3zoBaTe/1bHONH AUCHUIIIMHBI

Henp muctmmauasl «OJ1.12 Xumusa»: chopMUpoBaTh y 00yJaIOIIMXCS 3HAHUS U YMEHUS
B 00JIaCTH XMMHHU, HABBIKU X IPUMEHEHHUS B IPAKTHUECKON MPO(eCcCUOHATbHON JAEATEIbHOCTH.

1.2.2. [lnanupyemblie pe3yJibTAThl OCBOCHHS 0011e00pa30BaTeJIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMEET MpU (OPMUPOBAHUU U PA3BUTHH.

Kon H ITanupyemble pe3yabTaThl
HAHMEHOBaHHUeE

(¢popmupyembIX Oo0mue JucuMniMHaApHbIe
KOMIIeTeHIHI

OK 01. Beibupats MPO1, MP0O5, MP09, MP10,MP11,MP12, | TTPO1, ITP02, ITPO3, ITPO7
CIIOCOOBI pelIeHus MP14
3a1a4
poheCCHOHATBHOMN
JeSITeIbHOCTH
NPUMEHUTENBHO K
Pa3InIHBIM
KOHTEKCTaM

OK 02. MPO02, MP03, MP09, MP12, MP15, MP17 | TTP02, TTP04, TTPO5, ITP09
Ucnonb3oBaTth
COBpEMEHHBIE
CpeJICTBa IOKUCKa,
aHanmsa u
MHTEPIPETALUH
UHQOpMAIIH, 1
UHQOPMAIOHHEIE
TEXHOJIOTHH JJIs
BBITIOJTHEHHUS 33124
podeCCHOHATTEHOM
JIeSITeIIbHOCTH;

OK 04. 3¢ddextusno | JIP1, JIP6, MP09, I1P06, PIT107
B3alMOJICHCTBOBATh
u paboTath B
KOJIJICKTHBE U
KOMaHJIE;

OK 07. JIP4, JIP14, MP04, MP09, ITPO1, ITPO2, ITPOS5, TTPOS, TIP10
CopelicTBOBaThH
COXPaHCHUIO
OKpYKaroIeH cpepl,




pecypcocoepekxeHIIO
, IPUMECHSITh 3HAHUS
00 U3MeHEHUH
KITUMaTa, TPUHIATIBI
OepeKIIMBOTO
MIPOU3BOICTBA,

s pexTHBHO
JIECTBOBATH B
YpEe3BbIYAHBIX
CUTYaIusIX;

OK 08. JIP2, JIP3, JIP11,JIP15, MP09, I1P02, ITPOS, ITPOS, ITP11, ITP12
Hcnonb3oBaTth
cpencTBa
¢buznueckoi
KYJIBTYPBI IS
COXpaHEHUs U
YKpPEIUICHUS
3JI0POBBS B MpoIiecce
npohecCHOHATBHOM
JeSITeIbHOCTU U
NoJ/IepKaHHs
HEOOXOJUMOTO
YpOBHS (PU3NIECKOMH
MIOJITOTOBJICHHOCTH;

IIK 1.1. Co3naBathb JIP2, JIP3, I1P11, ITP12
TEXHUYECKHE
PUCYHKHU U 3CKH3BI
M3IETINH, MOAEIBHBIX
PAAOB, KOJDIEKITUH, C
MIPUMEHEHUEM
pa3IMYHBIX
HCTOYHHUKOB C
YYETOM CBOMCTB
MaTepUaioB U
0COOEHHOCTEN
[EJIEBOTO PHIHKA.

Ocoboe 3HaueHWe IUCHMIUIMHA UMeeT Hpu (OPMHPOBAHMM M Pa3BUTHH OOLIMX
KoMmneTeHui B coorsercteun ¢ I'OC

OK 01. BeiOupate cnocoObl pemeHus 3afad NpopEecCHOHATBHON AEATeNbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnons3oBaTb COBPEMEHHBIE CpPEACTBA ITOMCKA, AHAIW3a W HWHTEPIPETALMH
uH(popMaluu, U UH(GOPMALMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMpoQeccCHOHAIbHON
JeSITEIIbHOCTH;

OK 04. O¢pdexTrBHO B3aMMOIEHCTBOBATH U PadOTAaTh B KOJUIEKTUBE U KOMaH/IE;

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CpPEIbl, PecypcocOepexeHHIO,
OpPUMEHATh 3HAHUSA OO0 M3MEHEHUWM KIMMaTa, HPUHIUIBI OepeXIMBOrO IMPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX;

OK 08. Hcnonb3oBath cpeacTBa (HU3MUECKON KyIbTYphl JJII COXPAHEHUS U YKPEIJICHUS
3I0pOBBsI B Ipo1iecce MpohecCHOHATBHON IEATEIbHOCTH U TIOJIepKaHusl HEOOXOAUMOTO YPOBHS
(U3U4ECKOil MOArOTOBICHHOCTH.



IIK 1.1. Co3maBaTh TEXHHYECKHME PUCYHKM W 3CKHU3bl H3JEIMH, MOJEIBHBIX PSIOB,
KOJJIEKIUH, C HPUMEHEHHEM pa3iM4YHbIX HCTOYHUKOB C Y4YETOM CBOMICTB MaTepHaloB U
0COOEHHOCTEH 11€JIEBOTO PHIHKA.

B pamkax mporpaMMmbel y4eOHOW  JUCHMIUIMHBI ~ OCBAaWBAIOTCS  JIMYHOCTHBIEC,

MeTanpeIMETHbIE U MPEAMETHBIE Pe3ybTaThl B cOOTBeTCTBHH ¢ TpeOoBaHusmMu OI'OC cpennero
o01rero oOpa3oBaHusI.

I[InanupyeMblie pe3yJbTaTbl OCBOEGHHMS] JMCHUILIMHBI  Ju4yHOcTHBIe  (JIP),
metarnpeameTHsie (MP), npenmernsie 11 6a3oBoro ypoBHs uzydenus (I1P)

JIMYHOCTHBIE:

JIP 01 Poccuiickyro rpaxx/1aHCKyI0 UAEHTUYHOCTh, IATPUOTHU3M, YBAXKEHHUE K CBOEMY

HapoJy, 4yBCTBAa OTBETCTBEHHOCTH nepex PoauHON, ropaoctu 3a CBOM Kpai, CBOXO
Poauny, mnpomuioe M Hacrosliee MHOrOHAIlMOHAJIbHOIO Hapojga Poccuu, yBakeHue
roCyIapCTBEHHBIX CUMBOJIOB (rep0, (iiar, rTuMH)

JIP 02 I'paxxaaHCKyIO MO3UIHUIO0 KaK aKTMBHOT'O M OTBETCTBEHHOT'O YJIEHA POCCHICKOTO
o011ecTBa, 0OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE IIPaBa M 00S3aHHOCTH, YBAXKAIOIETO 3aKOH U
MPaBOIMOPSAIOK,  OONAJAroMIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
IPUHUMAIOILETO TPAJULIUOHHbIE HAllMOHAJIbHBIE M OOILEYEIOBEYECKUE T'yMAHUCTUYECKUE U
JEMOKpPAaTUYECKUE LIEHHOCTH

JIP 03 T'oToBHOCTH K city:keHUI0 OTEUECTBY, €0 3aIUTe

JIP 04 CdopMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTH HAYKHU U O0IIECTBEHHOM MPAKTHKU, OCHOBAHHOTO Ha TUAJIOTE KYIBTYP, a TAKKE
pa3ianyuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJUKYIHTYPHOM MUPE

JIP 05 ChopMHUpPOBaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHH C
00I11eYeNIOBEYECKUMH [IEHHOCTSAMU U HUJeaJaMHU TPa)XJIaHCKOro OOIeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM 1€ TETbHOCTH

JIP 06 TonepaHTHOE CO3HAHHE U MOBEIECHUE B MOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIIOJIbMHU, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh
oluye 1Heam U COTPYIHUYATh JUISl UX JOCTHUIKEHMSI, CIIOCOOHOCTh MPOTHUBOCTOATH HUJEOJIOTUU
HKCTpPEMH3MA, HAIMOHATIN3Ma, KCEHO()OOUH, AMCKPUMUHAIMU 110 COLUAIBHBIM, PEUTHO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBIICHUSIM

JIP 07 HaBblKM COTpYAHMYECTBA CO CBEPCTHMKAaMH, IE€TbMHU MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIIe0BaTENbCKOM,
IIPOEKTHOM U JIPYTUX BUAAX ACATEIBHOCTU

JIP 08 HpaBcTBeHHOE CO3HAHUE M MOBEICHNE HA OCHOBE YCBOCHUS OOIEUEITIOBEUECKIX
LEHHOCTEN

JIP 09 I'oTOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIIHOM NMPo(hecCHOHAIbHONW U 00IIECTBEHHON JeSITeIbHOCTH

JIP 10 Dcrernyeckoe OTHOIIEHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOIO MU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUH

JIP 11 IlpunsTre U peanu3anuio IeHHOCTEH 310pOBOro U 6e30macHoro odpasa *KHU3HH,
NOTPEOHOCTH B (PU3HUECKOM CaMOCOBEPILIEHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
JeSITeNIbHOCTBIO0, HEMPUATHE BPEAHBIX PUBBIUEK: KypEHUs, yIIOTpeOIeHHs aJIKOT0JIsl, HAPKOTHUKOB

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK U JAPYrHX JIOJeH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIb



JIP 13 Oco3nanHblii BeIOOp Oyaymied mpodeccud M BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX JKM3HEHHBIX IUTAHOB; OTHOLICHHE K NPOPECCHOHATIBHOM JEATEIILHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  pEIIEHUH  JMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOIIEM

JIP 14 CdopMUPOBAaHHOCTh 3SKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX IPOLIECCOB HAa COCTOSHUE MPUPOJHOM K COLMAIBHON CpEeJbl;
PUOOPETEHHUE OIBITA HKOJIOTO-HAMPABICHHON AEITEIbHOCTH

JIP 15 OTBETCTBEHHOE OTHOLIEHUE K CO3JAHUI0 CEMbH HA OCHOBE OCO3HAHHOT'O ITPUHSATHS
EHHOCTEN CEMENHO KU3HU

MertanpeamerHblie:

MP 01 CamocroarensHo (OpMyIHpOBaTh M aKTyalM3HpOBAaTh  MPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 02 VYcranaBnuBaTh CYLIECTBEHHBIH NpPHU3HAK WJIM OCHOBAaHUS JI CPAaBHEHMS,
Kiaccuukanuu u 0000IICHHS;

MP 03 Onmnpenenars Lenu IeATENbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUH HX
JOCTH>KECHHS;

MP 04 BpIsBAsTS 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX;

MP 05 BHOCUTH KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUN JEATEIBHOCTH;

MP 06 Bnanerp HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKOW M MPOEKTHON NESTEIHbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

MP 07 CnocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB PELICHHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJO0B [T03HAHUS;

MP 08 OsnaneHue BuIaMHM [JEATEIBHOCTH M0 IIOJYYEHUIO HOBOIO 3HAHHUA, €ro
UHTEpIpeTaln, Npeodpa3oBaHNUI0 U NMPUMEHEHHUIO B pa3IMYHBIX Y4EOHBIX CUTYyalUsiX, B TOM
YuCIIe MPU CO3/1aHUM YUEOHBIX U COIMATIBHBIX IPOEKTOB;

MP 09 ®opMupoBaHue HAYIHOTO THIIA MBIIIJICHHUS, BIaICHUE HAYYHON TEPMUHOJIOTHUEH,
KIIFOUEBBIMU MTOHATHSAMHU U METOJ1aMU;

MP 10 CraButb u QopMyIHpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeNbHOM
JeSTEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

MP 11 BbIBISAT NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajayy,
BBIIBUTaTh THIIOTE3y €€ PEIICHUs, HaXOQUTb AapryMEHTBl [UIs JI0Ka3aTelbCTBA CBOMX
YTBEPXKACHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

MP 12 AHanu3upoBath MOJIYYEHHBIE B XOJ€ PELICHMS 3aa4l PE3YIbTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

MP 13 JlaBaTb OIIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

MP 14 Bnanets HaBbIKAMU MOJyY€HUS MHPOPMAIMKM W3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIIATh IOWCK, AaHAIM3, CUCTEMATU3alMl0 W HHTEPIPETALUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

MP 15 CoznaBath TEKCTHI B pa3iIMUHBIX (hopMaTax ¢ yd4eToM HazHaueHHs HH(OpMaIuu
U 11€JIeBOM ayAUTOPUH, BEIOMPAs ONTUMAIBHYIO (hOpPMY MTPEACTABICHHS U BU3YaTIH3alNH;

MP 16 OueHuBath OCTOBEPHOCTb, JIESTMTUMHOCTh HH(OpPMAlLIUH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

MP 17 Ucnonb3oBaTh cpeacTBa HHOOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHM3AIlMOHHBIX 3aJa4 C COOJIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U



STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MacHOCTH;

MP 18 Brnagetp HaBbIKaMH pacrio3HaBaHUS U 3aIIUTH HHGOPMAIUU, HHPOPMAITIOHHOM
0€30MacHOCTH JIMYHOCTH.

IMpeamerHsbie:

I[P 01 CdopMupoBaHHOCTh TPEACTABICHUM: O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpA, POJIM XUMUU B IIO3HAHWU SIBICHUM MpUPOABI, B
GOpMUPOBAHUM MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH,
HEOO0XOAMMOM JIJIs peIICHHsI MPAKTUYECKUX 3a/1a4 ¥ SKOJIOTUIECKA 000CHOBAHHOTO OTHOIICHUS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

I[P 02 Bnagenue cucTeMOM  XUMHYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATraloII1e MOHATHUS (XUMUYECKHH AJIEMEHT, aTOM, JIEKTPOHHAas 000J04YKa aToMa, S-, p-
, d-3meKkTpoHHBIE OPOUTATM aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPHIIATEIBHOCTS,
CTENeHb OKUCIICHHS, XUMHUECKas CBA3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BEM, YTIIepOIHbII
CKEJIeT, (PYHKUMOHaJbHAs TpYIIa, paauKall, H30MEpHsl, H30MEphbl, TOMOJOIMYECKUH ps,
TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPO- M a30TCOEpIKAIINE COSAMHEHUSI, OMOIIOTMYECKU aKTUBHBIC
BemecTBa  (YrJieBOAbI, JKUPBI, O€JIKH), MOHOMEp, TIOJHUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPUCTAJUIMYECKAsT PElIeTKa, TUIbl XMMHUUYECKUX pPEAKIUN
(OKHCIIUTEEHO-BOCCTAHOBUTENBHBIE, 3K30-U SHAOTEPMHUYECKUE, PEAKIUH HOHHOTO OOMeEHa),
pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIMTHYECKAs JUCCOLMALUS, OKHUCIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMH, XMMUUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHnuueckux BemecTB A.M. byrnepoBa, Tteopus
ANEKTPOJIUTUYECKON TUCCOLMalny, nepuoauyeckuil 3akon [[.1. MeneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU, (PAKTOJIOTHUYECKUE CBEJICHUS O
CBOWCTBAX, COCTaBe, MOJIYYCHUH U OE30MTaCHOM HCIIOJIb30BaHUH BaKHEHIINX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH IEATEeIbHOCTH YETIOBEKa;

ITP 03 CdopMupOBaHHOCTb YMEHUN BBISIBIATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX IOHATHM, MPUMEHSTh COOTBETCTBYIOUIME IIOHATUS IPHU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUII; BBISABIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TMOHATUAMM M TPEACTaBICHUSMU JPYIMX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP 04 CdopMHPOBAaHHOCTh YMEHHUIH HCIIOIB30BaTh HAUMEHOBAHMS XHUMHYECKHX
COEIMHEHUIN MEXIyHapOJIHOTO COI03a TEOPETHUYECKON M MPUKIAJHOW XMUMHMHM U TPUBUAJIbHbBIE
Ha3BaHUS BAKHEHUIIMX BEIECTB (3TUIIEH, alleTHIIEH, TUIepUH, GeHOI, GOpMaIbAETHl, YKCYyCHas
KHCJI0Ta, TJIMIIMH, YTapHBIN Ta3, yIIIEKUCIIbIN ra3, aMMuUak, raiieHasi U3BeCTb, HeraleHast U3BecTb,
NUTHbEBAsE COAA U JIPYTUX), COCTABIATH (POPMYJIbl HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpPaBHEHHS XHMHMUYECKHUX peaklui, OOBIACHATh HUX CMBICH; MOATBEPkKAATh XapaKTepHbIE
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU U 3alMCSIMH YPaBHEHUN
XUMUYECKHUX PEAKINN;

IIP 05 CdopMupoBaHHOCTh YMEHUN YyCTaHABIMBATh NPUHAUIEKHOCTh H3YYEHHBIX
HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB K OINpeAeTIeHHBIM KilaccaM M IpymiaM COeMHEHUH,
XapaKTepU30BaTh UX COCTaB U BAXKHEHIIME CBOMCTBA; ONpPEAEHATh BUIbl XMMHUECKHUX CBS3EU
(koBaJleHTHasi, HMOHHAs, METaJUIMYEeCKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX PEIIeTOK
BEIIIECTB; KIACCUPUIIMPOBATH XUMUUECKUE PEAKIIUH;

ITP 06 Bnanenne OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHMS BEIIECTB M XHUMHUYECKHUX
SBNICHU (HaO0/IeHne, U3MepeHHe, YIKCIIEPUMEHT, MOJIETMPOBAHNUE);

[P 07 CdopmupoBaHHOCTh YMEHUN MPOBOJUTH PACUETHI [0 XUMUYECKUM (HOpMyliaM U
YPaBHEHUSM XUMUYECKUX PEAKIIHiA C UCTIOIb30BaHUEM (DU3MUECKUX BETUYMH, XapaKTePU3YIOIIHX
BEIIeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHBIE XMMUUECKNE 3HAHUSA JUUIS IPUHATHS PEIICHNUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

IIP 08  CdopMupOBaHHOCTH YMEHHH IJIAHUPOBATh U BBINOJHATH XUMHUYECKUH
SKCIIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIECTB MPH HAarpeBaHUU, MOITYYEHHE ITUIICHA U



U3YYEHUE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIMU HA aJbACTUIbI, KpaxMall, YKCYCHYIO KUCIOTY;
JieHaTypalnus OeJIKOB IIPU HAarpeBaHUU, LIBETHBIE PEAKLIUU OEJIKOB; MPOBOAUTH PEAKLIUU HOHHOTIO
oOMeHa, OIpeeNIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIMU HA CyIb(ar-, KapOOoHaT-
U XJOPHUJ-aHUOHBI, HAa KaTHOH aMMOHMs; pellaTh SKCIIEPUMEHTAJbHbIE 33Ja4d 110 TeMaMm
"Mertamns" u "Hemeramibl') B COOTBETCTBUM C TpaBWIIAMH TEXHUKH O€30MaCHOCTH IIPH
oOpallleHnn ¢ BeleCTBaMU U JIa0OpaTOpPHBIM O0OpPYIOBAaHMEM; IPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIEpUMEHTa B (hOpMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUN U
(GbopMynHUpOBaTh BBIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

IIP 09 CdhopMupoBaHHOCTh YMEHHS aHAIM3UPOBATh XHMHYECKYI0 HH(POPMAIHIO,
IOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeACTB MaccoBOM uH(popmauuu, cetb MHTepHeT un
Apyrue);

ITP 10 ChopmMupoBaHHOCTb YMEHHUI COOIIOIATh MPaBHJIa SKOJIOTHUECKH IEIeCO00pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH JEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 370POBbS M
OKpY’Karolled NpUPOIAHON cpelbl; YUUTHIBATh ONACHOCTh BO3JCHCTBUS HA XKHUBBIE OPraHU3MbI
OIpE/ICNIEHHBIX BEIIECTB, TOHUMAs CMBICII IIOKAa3aTellsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALUY;

NP 11ns  obOydaromuxcs C€  OrpaHUMYEHHBIMHM  BO3MOXKHOCTSMH  370POBBS:
c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS
BEIIECTB U XMMHUYECKHX SIBICHU;

I[P 12 JIng crnenbix W Cla0OBUASIIUX OOydaromuxcs: Cc(HOPMUPOBAHHOCTb YMEHUS
UCIIOJIb30BaTh pelbeHO TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nms 3anucu XuMHYecKUX

dbopmy.

2. CTPYKTYPA U COJAEPKAHUE OB]J_[EOBPA3OBATE.JILHOI71
JUCHUITJINHBI
2.1. O0beM y4eOHOH IMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueOHoit padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPAMMBbI JUCHHUILVINHBL, B T. 4.: 152
OcHOBHOe cojiep:kaHue B T. 4.:
TEOpETHUECKOE 00yUCHHE 54
MIPaKTUYECKHUE 3aHITH 56
na0opaTopHble pabOoThI 18

KOHTPOJIbHBIE pabOTHI -
IIpogeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHME
(copepxaHue NPUKJIAAHOTO MOAYJIs) B T. 4.:

TEOpeTHYecKoe 00ydYeHue

IIPAKTUYECKUE 3aHATH

nabopaTopHbIC PAOOTHI

KOHTPOJIbHBIE pabOTHI -

WHMBUAYAIBHBIN MPOEKT (Ja/HET) -
I[IpomexyTounas arrecrauus B gopMe KOHTPOJIbHOI padoThI 18
B 1 cemecTpe, 3K3aMeHa BO 2 cemMecTpe

N NN




2.2. TemaTn4yeckui IJIAH U coJepKaHNe YUeOHOH TUCHUNIMHBI

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHATILHO-0PHMEHTHPOBAHHOE), Of:’e dopmupyemMble
pa3aesioB U TeM JIJadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4ACOB KOMIIeTEeHIIM U
1 2 3 5

1 cemecTp

Pazngen 1. OcHOBBI CTPOEHHSI BellleCTBA 8

Tema 1.1. OcHoOBHOE co/lep:KaHue 4 OK 01,

CtpoeHue aTOMOB

XUMHYECKHUX CoBpemeHHass MojeHb CTpoeHUs aroMa. CHMBOJMYECKHM S3bIK XUMHHA. XUMHWYECKHUN DJIEMCHT. I1P1,

3JICMEHTOB U DnexkTpoHHas KoHpurypanus aroma. Kiraccupukanuss XUMAYECKHX 3JIEMEHTOB (S-, p-, d-3JIEMEHTHI). I1P02,ITPO3,ITPO7IIP11

pHUpo/Ia BaneHTHbIE  3JIEKTPOHHL. BanenTtHocTb. DJIGKTpOHHAS  MpUpPOAa  XHUMHYECKOM  CBS3H.|2 JIP12, MPO1, MPOS5,

XUMHUYECKOH CBA3U | DIEKTPOOTPUIIATEILHOCTh. BUABI XUMUYECKON CBsI3M (KOBAJICHTHAs, WMOHHAs, MeETaJUTMYecKas, MPO09,

BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI. MP10,MP11,MP12,
TIpaKkTHYecKne 3aHsITHSI 2 ﬁ}}:(l);lz ﬁg?g: ﬁg?g’
Pemienue 3amaHuii Ha MCIOJb30BAaHUE XHUMHYECKOW CHUMBOJIMKH M Ha3BaHUM COCAMHECHUH IO
HOMEHKJIATypEe MEXIYHApOJIHOTO COK03a TEOPETHYECKONM M TPHUKIATHOM XUMHUU M TPUBHAIBHBIX
Ha3BaHUU JJI COCTABJICHUS XUMHUUECKUX (DOPMYJT IBYXaTOMHBIX COCIMHEHHH (OKCUIOB, CYIb(HUIOB,

TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB.

[IpakTrueckue 3a7aHus HA YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUUYECKHUX AJIEMEHTOB
Y TIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C
moJioykeHueM IleproIM4ecKoi CHCTEMBL.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuaowuxcs (ne npedycmompeno)

Tema 1.2. OcHoBHOe coepkaHue 4 | OKOI,

Ilepuonuaeckui TpakTu4eckue 3ausiTHsi [lepruoauueckas cMCTEMa XMMUYECKUX diaemMeHToB [I. . Meneneesa. 2

3aKOH 1 Tabuua ®usnueckuii cmeica [epuomudeckoro 3akona J[. M. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHHS IP1,

AN Menzneneesa | cpoiicrs xuMmHueckux 21eMeHTOB, 06pa3yeMbIX HMH TPOCTBIX H CJI0KHBIX BELECTB B COOTBETCTBUH C 11PO2,I1PO3,[TPO7IIP1]
MOJIOXKEHNEM XUMHUYECKOTO deMeHTa B [lepronnueckoit cucreme. MupoBo33peHUYECKOe U HaydYHOE IIP12, MPO1, MPOS,
3Hauenue [lepuonnueckoro 3akona /.M. Mengeneesa. [Iporno3sr JI.1. Menneneea. OTKkpbiTHE MP09,

HOBBIX XUMHUYECKHUX AJIECMEHTOB. MP10,MP11,MP12,
Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPHU3AIIUI0 XUMUUECKHIX MP14, MP02, MPO03,
areMeHTOB «MeTautndeckue / HeMeTaNIMIeCKHe CBOMCTBA, SJIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX MP09, MP15, MP17
3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B MEPUOIUUECKON CUCTEME

XuUMH4YecKuX djemMeHToB JI.M. MenaeneeBay.

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB. DIEKTPOHHBIE O0Iaka | 2

u s-, p-, d-opOurtanu, GopMbI STEKTPOHHBIX 00JaKOB. XapaKTEPUCTHUKA AIIEMEHTA U €T0 COeTUHEHUN
Ha OCHOBE TOJIOKEHUS B TIEPUOJIUYECKON CUCTEME M CTPOCHHUS aTOMa. XapaKTePUCTHKA IIEMEHTOB
MaJIbIX M OOJIBIIHMX NEPUOIOB 10 UX NoJokeHuto B Ilepuoanueckoii cucreme /1. M. MenneneeBa




Konmponvuvie pabomwi (He npedycmompero) 0
Camocmosmenvuasn paboma ooyuarowuxcs (ne npedycmompeno) 0
Pa3znen 2. XumMmuyeckue peakumu 8
Tema 2.1. Tumsl OcHoBHOE coep:kaHue 4 OK1,0K2,
XHUMHYECKHX T
» eopeTnyecKkoe odyueHmne 2
peaxituii P y TTPO4,TTPOS,ITP09
Knaccudukanus u THIIBI XUMHYECKUX PEAKLUH C y9acTHEM Heopranndeckux BemecTs. CocTaBineHne IIP11,I1P12, MPO1,
YPaBHEHUH peakLUil COSANHEHNS, PA3I0KEHHS, 3aMEIeHHs, OOMEHa, B T.4. PeaKIuii TOPeHN, MPO5, MP09,
OKHCIJICHHSI-BOCCTAHOBIICHUSI. MP10,MP11,MP12,
VYpaBHEHUS OKUCIICHUA-BOCCTaHOBIEH!S. CTeneHb OKucaeHUs. OKUCIUTENb U BOCCTAHOBHUTEb. MP14, MP02, MP03,
CocraBneHre ¥ ypaBHUBAaHHE OKHCIHMTEIbHO-BOCCTAHOBUTEIIFHBIX PEAKIMH METOJIOM JIEKTPOHHOTO MP15, MP17
Oananca. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIMH B IIPUPOJIE, IIPOU3BOICTBEHHBIX IpOLIEcCcaX U
KU3HEACATEIILHOCTA OPTaHU3MOB.
IpakTnuyeckue 3aHaTHA KonmyecTBeHHBIE OTHOUICHHS B XUMHH. OCHOBHBIC KOJUYECTBEHHBIC
3aKOHBI B XMMHUHU M PACUEThI TI0 YPaBHEHHUSAM XMMUYECKHX peakiuii. Moib KaK €JMHUIA KOJIHYEeCTBa
BelecTBa. MomsipHasi Macca. 3aKOHBI COXPAHEHHSI MAacChl M SHEPTUH. 3aKOoH ABOrajipo. MoJspHBIi
00beM TazoB. OTHOCUTETbHAS TUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHHSIM XHMHYECKHUX PEaKIHH C
HCIIOJIb30BAaHUEM MAacChl, 00beMa (HOpMaJibHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA.
Konmponvuvie pabomwi (ne npedycmompero)
Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)
Tema 2.2. OcHoBHOE conep:xaHue 4 OK7,
DNeKTpoIuTHYECKast
Teopernueckoe o0yuenune
JHUCCOLUAINS U p y 2 I1PO1,ITPO2,
HOHHBIIT 0OMEH Teopus snexTponuTUyecKoi aucconuanu. MoHbl. DIeKTpOIUThl, HEINEKTPOIUTHI. Peakiiuu HOHHOTO 1IP05,11P06,
o6mena. CocTaBleHHE PeaKIHii HOHHOTO OOMeHAa MyTeM COCTAaBIEHHS HX MOJHBIX M COKPAIIEHHBIX [2 11PO8,ITP11,11P12,
VMOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakMy. 3aJaHusl HA COCTABICHNE NOHHBIX PEaKINI MPO1, MPO5, MP09,
MP10,MP11,MP12,
(13 ~ 99
JlaGoparopHbie 3aHsiTus JlaboparopHas padoTa “THITEI XUMHYECKUX PEaKITUii”’. MP14, JIP4, MPO4,
HccnenoBanue THIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX U 00PaA3YIONMIUXCS BEIIECTB) U IPU3HAKOB 2
XUMUYECKUX peakiuid. [IpoBenenne peakiuit HOHHOTO 0OMEHa, OMPEEICHUE CPEIbI BOTHBIX
pacTBOpPOB. 3a/1aHus HA COCTABJICHUE HOHHBIX PEaKIIUi
Konmponvuvie pabomwi (ne npedycmompero)
Camocmosmenvuasn paboma ooyuarowuxcs (He npedycmompeno)
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 16
OcHoBHOe coepkaHue
Tema 3.1. 6 |OKO2,

Knaccudukanus,
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HOMEHKJIaTypa 1 Teopernyeckoe o0yueHue 4 I1P04,1TP05,ITP03,
CTpOCHHE I1P11,ITP12, MPO2,
HEOPraHUYECKHX [Ipeamer Heoprannveckoit xumun. Kiaccudukanus HeopraHM4eCKux BeiecTB. [IpOCThIC B CIIOKHBIC MPO03, MP09, MP12,
BEIIECTB BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIbI, KUCIOTBI, COJIH). MP15, MP17

B3anMocBs3b HEOpraHuyeCKHUX BEIECTB. ArperaTHble COCTOsIHUA BemecTBa. Kpucrainuyeckue u 2

amMop(HBbIC BeleCTBa. THUITBI KPUCTAUIMYSCKUX PEIISTOK (aTOMHAsI, MOJICKYJISIPHASI, MOHHAS,

MeTaJuIhuecKas).

3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAIINYECKON PEIIETKU. 3aBUCHUMOCTD

XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMUYECKOM CBS3M U TUIIA KPUCTAIUINYECKON PEIIETKH. 2

[TprunHbl MHOrOOOpa3usi BEIIECTB.

IpakTuyeckue 3ansaTHA HoMeHKIaTypa HEOPraHUYECKHUX BEILECTB: HA3BAHUE BEILIECTBA UCXOMS U3

UX XUMUYECKOU (hOPMYIIBI HIIM COCTABICHHE XUMUUECKON (DOPMYIIbI HCXO/I U3 HA3BaHMsI BEILIECTBA

o mexxayHapoaHon (MFOITAK) wiu TpuBuanbHON HOMEHKIIATYpe.

Pemenne mpakTHdeckux 3aJaHHil Mo Kiaccu(UKaIMK, HOMEHKJIAType M XUMHUYECKHM (opmyram

HEOPraHMYECKUX BEIIECTB Pa3IMYHBbIX KIACCOB (yrapHbId ra3, YIJIEKHCIBIA ra3, aMMHak, ramieHas |2

U3BECTh, HEralleHas W3BECTb, NHUTbEBAs COAAa M JPYTUX): Ha3blBaTh U COCTABIATH (POPMYJIBI

XUMHUYECKUX BEILIECTB, ONPEACIATh NPUHAMIECKHOCTD K KIIACCY.

HcTounuku xumuueckoi nHpopMaIiu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHET u Ipyrue).

[Torck nHbOpMaIMK 10 Ha3BaHUSM, HACHTU(DUKATOPAM, CTPYKTYPHBIM (hopmyram.

Konmponvuvie pabomwi (He npedycmompero) 2

Camocmosmenvuasn paboma ooyuarowuxcs (ne npedycmompeno)
Tema 3.2. ®uszuko- | OcHOBHOE coepKaHue OK 02,
XUMUYECKHE T

o eopeTH4ecKkoe odyueHmne

CBOMCTBa p y 6 I1P04,ITP05,ITPO3,
HEOPraHUYeCKUX Mertannbl. O0mue Gu3ndecKkue U XUMMHUYECKHe CBOoiicTBa MeTauioB. CriocoObl monydeHusl. 3HaueHUue [TP11,ITP12, MPO02,
BCIICCTB METAJUIOB M HEMETAIJIOB B NIPHUPOAE U KU3HEJEATEIBHOCTH 4YelIoBeKa M opraHumsmoB. Kopposus |2 MPO03, MP09, MP12,

MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI MCTAJUIOB OT KOPPO3UH.

Hemerannel. OOmme ¢uznyeckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THMUYHBIE CBOICTBa
HemetaioB [V— VII rpynn. Knaccudukanys u HomeHKIaTypa coeTuHeHu HeMeTaoB. KpyroBopoTsl
OMOTEeHHBIX PJIEMEHTOB B IIPUPO/IE.

2

XUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHM4CCKHX BCIICCTB (OKCI/I}IOB, TUAPOKCHUIOB,

KHCJIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB IPOCTHIX BEIIECTB, BOJIOPOTHBIX 2
COCMHEHMH, BBICIINX OKCUJIOB ¥ TUIPOKCUIIOB.

IIpakTHYecKkue 3aHATHA

CocraBiieHnEe ypaBHEHUH XMMHUYECKHX PEAKLUN C y4acTUEM IPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
BCIICCTB: MCTAJIJIOB U HEMCTAJIOB, OKCHAOB MCTAJIZIOB, HCEMCTAJIJIOB H aM(I)OTepHBIX DJICMCHTOB, 2

HEOPTaHMYECKUX KHUCJIOT, OCHOBaHMA U aMQOTEPHBIX THUIPOKCHUIOB; HEOPraHUYECKHX COJIEH,
XapaKTEPU3YIOIIKNX UX CBOMCTBA.

MP15, MP17
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Pemenne IMPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX 3a,[[aHPIfI Ha CBOfICTBa, COCTaB, ITOJIYUYCHHUEC U
0e301macHoOe UCIOJIb30BaHNE BAKHEHIIINX HCOPraHN4Y€CKUX BECIIECCTB B 6BITy n HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuas paboma obyuarowuxcs (He npedycmompeno)

Tema 3.3. OcHoOBHOe co/lep:KaHue 2 OK 02,
WUnentudukanms
HEOPraHUIECKHX IIpakTuyeckoe 3ansaTue. «aeHTuduKams HECOPraHUIECKIX BEIIECTBY. [1P04,1TP05,ITP03,
BEIIIECTB Pemrenue OKCIICPUMCHTAJIBHBIX 3ada4 [0 XUMHYCCKUM CBOIICTBAM METAJUIOB H HEMCTAJJIOB, IIO T1P1 I,HP12’ MP02’

pacro3HaBaHMIO U TIOIYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJIIOB. MP03, MP09, MP12,

I/IILCHTI/I(l)I/IKaIII/Iﬂ HCOPTraHNYCCKUX BCUICCTB C UCIIOJIb30BAHHUEM UX CI)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX CBOfICTB, MPIS, MP17

XapPaKTCPHBIX KAYCCTBCHHBIX peaKHI/H\/JI. KauecTBennrle pPCaKknuu Ha Cy.]'ll)(l)aT-, Kap6OHaT- " XJI0pUI-

AdHHWOHbI, HA KATUOH aMMOHUUSI.

Konmponvhvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeHo)
Tema3.4.ITpouszsoac |OcHOBHOE cofep:KaHue
TBO HeOpI‘gHI/ILICCKI/IX O6HII/IG NpEACTaBJICHUA O IMMPOMBIIIIICHHBIX crocobax NOJY4YCHUA XUMHUYCCKUX BCUICCTB (Ha IIpuMEpe
Il?IeIEIH?/IC;}e;HCEI?IgeBHHe IIpOU3BOJCTBA aMMHAKa, cepH0171 KI/ICJ'IOTBI).
6 p qepHaﬂ M IBCTHAsA MCTAJLITypIus. HpaKTI/I‘IeCKOC OPUMCHCHUC 3JICKTPOJIM3a AJI MMOJYUYCHUA MICJIOYHEBIX,

bITy 1 Ha II€JI0YHO3EMENbHBIX METAUIOB U AJIFOMUHUSL.
MIPOU3BOJICTBE C
TCKJIO U CUJIMKATHAA MPOMBIINIJICHHOCTD. Hp06neMa OTXO0A0B " IMOOOYHBIX MMPOAYKTOB.

IIpakTuyeckoe 3ansiTHe. PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK O POJIM HEOPraHWYECKOMN

XUMHU B pa3BUTHU MCAUIHMHBI, CO3JaHWHW HOBBIX MAaTCpPHUAJIOB (B CTPOUTCIBCTBE U Op. OTpaACIIAX

MIPOMBIIIIJICHHOCTH ), HOBBIX UCTOYHUKOB SHEPTHH (AJbTEPHATUBHBIE HCTOYHUKH DHEPTUU) B PEIICHUU

MPOOJIEM DKOJTOTHIECKON, YHEPTETHISCKOM M TTUIIIEBOM 0€301MacCHOCTH.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)
Pasznen 4. CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB 26
Tema 4.1. OcHoBHOeE coepxaHue 6 OK.01, OKO07,
Knaccudukanms,

Teopernueckoe odyuenune
CTPOCHUE U p y _ _ I1P02, ITP11,I1P12,
HOMEHKJIATYpa IlosiBenre n pa3BUTHE OPraHUYECKOW XUMHUH KakK Hayku. [IpeamMer opranmyeckoi xumun. Mecto u MPO1, MP05, MP0Q9,
OpraHUYECKUX 3HAYCHUC OpFaHH‘—IeCKOﬁ XHUMHHU B CUCTEME €CCTCCTBCHHBIX HAYK. MPIO,MPI I,MPIQ,
BEIIIECTB XUMHUECKOE CTPOCHHE KaK IMOPSIOK COSAWHEHHsI aTOMOB B MOJIEKYJIE COTJIACHO WX BAJICHTHOCTH. MP14, JIP4, JIP14, MP04.

OcHOBHBIC TTOJIOXKEHHS TEOPUH XUMHYECKOTO CTPOCHHUS OpraHnmdecKux coeanHeHnit A.M. bytaeposa.
VriaepoaHbI CKEJIET OPraHu4YecKod MOJEKyNIbl. 3aBUCHMMOCTH CBOMCTB BEIIECCTB OT XHMHYECKOI'O
cTpoeHust MoJieky. M3omepus 1 H30MepBHl.

[TonsTre o pyHKIMOHANBHOMN Tpymiie. Pagukan. [TpuHIUIEI KiTaccu(DUKAIIMA OPTaHHYECKUX
coeMHEeHN. MexayHapoIHasi HOMEHKJIATypa ¥ IPUHIMITBI HOMEHKJIATypbl OPraHUYEeCKUX
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coenuHeHui. [loHaTre 00 a30TCoMEPKAMUX COCTUHCHHIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBonax, xupax, Oejkax u Jp.), BBICOKOMOJCKYJISIPHBIX COSTUHEHUSX (MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3BEHO).

I[pakTuyeckue 3aHATHS

HOMCHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB (HaCBII_HCHHBIC, HCHACBIIIICHHBIC H
ApOMaTHYCCKUC YTIICBOAOPOAbI, CIIMPTHI, (beHOJ'IBI, aJIbACTUbI, KECTOHBI, Kap6OHOBI>Ie KHCJIOTBI U I[]f))

CocrapiieHHe TIOJHBIX U COKpAaI€CHHBIX CTPYKTYPHBIX (.]pO'pMy.TI OpraHrn4YcCKuX BCHICCTB OTACIBbHBIX 2

KJIACCOB, WCIOJB3ysd WX Ha3BaHUS IO CHCTEMAaTUYeCKOW M TPUBHUAIBLHON HOMEHKIAType (ITHIICH,
aleTusIeH, TIUIEepuH, ¢eHosn, GopMaablerua, YKCyCHas KHUCIIOTa, INIMIHH). Pacdersl mpocrteimei
(hopMYJIbI OPraHMYECKOM MOJICKYJIBI, HCXOJIs U3 3JIEMEHTHOTO cocTana (B %).

Koumponvusie pabomsi (He npedycmompeno)

Camocmosmenvhas paboma odyuaowuxcs (He npedycmompeHo)

Tema 4.2. CBoiicTBa
OpraHM4YeCKHX
COETUHEHUN

OcHoOBHOE co/lep:KaHue

14

Teopernyeckoe o0yueHue

OU3NKO-XMMUUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHHI OTIEIbHBIX KJIacCOB (OCOOEHHOCTH
KJIACCU(UKAIUK ¥ HOMEHKJIATYPHI BHYTPH KJIacCa; TOMOJIOTHYECKHM PsiT U 0011ast (hopMyIia; U30MepHs;
(u3HYeCKre CBOMCTBA; XUMUYECKIE CBOHCTBA; CIIOCOOBI MTOTYUCHHS ):

— TpeneNbHbIE YTIEBOJAOPOAbI (aJIKaHbl U IMKJIOATKaHbI). 'OpeHHe MeTaHa KaK OJIMH U3 OCHOBHBIX
HMCTOYHHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XKICHHUE B
MIPUPOJIE U TPUMEHEHUE AIKAHOB;

— HempenenbHble (AJKEHBI, AJIKUHBI U QJIKAJUEHBI) W apOMaTUYECKHE YIIEBOIOpPOAbl. [ opeHue
aleTuJIeHa KaKk HICTOYHUK BBICOKOTEMIIEPATypPHOTO TIJIaMEHU JJISI CBAPKHU M PE3KH METAJIJIOB.

— KHCIIOPOJICOIEPKAIIHNE COSTUHEHUSI (CITUPTHI ¥ (heHOJTBI, KAPOOHOBBIEC KUCIOTHI B 3(PUPHI, AJThICTHIBI
U KETOHBI, JKHUPHI, yrieBojbl). [lpakTuueckoe NMPUMEHEHHWE STUJICHTIIMKOJS, TIHIEpHHA, (eHoa.
[Ipumenenne Qopmanbaernaa, aneTalbAeTHAd, YKCYCHOM KHCIOTh. MpIIa KakK COJH  BBICIIHX
KapOOHOBBIX KHCJIOT. MOIOIIME CBOKWCTBA MbLa.

— a30TCoJiepKallie COCOWHEHMs] (aMUHBI W aMHHOKHUCIIOTHI, Oenku). BricokoMoneKkymspHbIe
COCTMHEHUS (CHHTETUYECKHUE M OMOJIOTMUECKH-aKTUBHBIC). MOHOMED, MOTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOIb30BaHUSI.

['eHeTHYecKas CBSI3b MEXKIY KJIACCAMH OPTAHHYECKUX COSTMHEHUH.

IIpakTHYecKkue 3aHATHA

CBolicTBa OpPraHMYeCKUX COCTUHCHHUH OTACIBHBIX KIJIACCOB (TPHBHAJbHAS M MEXKIYHApPOIHAS
HOMEHKJIaTypa, XUMHYECKHE CBOMCTBA, CIIOCOOBI IMOJYYCHUS): TIPSACIbHBIC (aJKaHbl U ITUKIIOATKAHBI),
HenpeenbHbIe (ATKCHBI, AIKUHBI M aJIKAINCHBI) U ApOMATUYCCKUE YTIICBOIOPOIBI, CHUPTHI U (DEHOJTHI,
KapOOHOBBIC KUCJIOTHI M Y(OUPBI, aThJACTHIBI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJICKYJISIDHBIC

OK 01
OK 02
OK 04

ITP 04
JIP 14,
MP 01,
MP 11

1Y
(US]




COCIUHECHUA. 3aﬂaHI/I${ Ha COCTaBJICHHUEC ypaBHeHI/Iﬁ XUMHYCCKHX peaKuHﬁ C Y4aCTUEM OPTaHUYCCKHUX
BCHICCTB HA OCHOBAHHH HNX COCTaBa U CTPOCHMU.

CocraBieHue cxeM peakuuid (B TOM 4YHCIE IO TMPEIOKEHHBIM IEMOYKaM IPEBPAIICHHH ),
XapaKTEPU3YIONIUX XUMHYECKHUE CBOMCTBA OPraHUYECKHX COSAMHEHUN OTIEITBHBIX KJIAcCOB, CIIOCOOBI
WX TIOJy4YeHUs W Ha3BaHHUE OPraHUYECKUX COCAMHEHUH IO TPUBHAIBHOW WM MEXIYHapOIHOU

CUCTEMaTUYECKON HOMEHKJIIATYpe. 2
Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUi Ha CBOWCTBA OPraHUYECKUX
COEIMHEHHH OT/AEIbHBIX KIaCCOB

CocraBiieHHe CTPYKTYPHBIX (OPMYyT H30MEPOB M HOMEHKIATypa aibAeruaoB. OCyIIECTBICHHE )
npeBpanieHuii. Pemenne pacueTHBIX 3a71a49 10 XUMUIECKUM GopMysiamM B YpaBHEHHSIM

CocraBiieHHe CTPYKTYPHBIX (hOPMYIT H30MEPOB U

HOMCHKJIaTypa KapOOHOBBIX KHCJIOT, 3(hupoB, xkupoB. OcyliecTBiieHHE MpeBpamieHuii. Pemenue |2

pacyeTHBIX 3aJ1a4 110 XMMUYECKUM (hopmyIiaM U ypaBHEHUSIM

JlaGoparopHasi pabora

JlaGopaTopHas padota “IIpeBpaliicHuss OpraHMYSCKUX BEUISCTB IIPH HarpeBaHuH'".

[TonydyeHue 3TUIEHA U U3YYEHUE €r0 CBOMCTB. MOIETMPOBAHUE MOJIEKYJ U XMMUYECKUX MPEBPALICHUN
Ha MIpUMEpE dTaHa, dTUIICHA, allETUIICHA U .

Koumponvusie pabomsi (ne npedycmompeno)

Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)

Tema 4.3.
Unertudukanms
OpraHNYEeCKHUX
BEIIECTB, UX
3HAUECHUE U
MIPUMEHEHUE B
OBITOBOM U
MMPOU3BOACTBEHHOM
EATEIFHOCTH
YyeJIOBEKa

OcHoBHOE€ CoACpKaAaHUEC

TeopeaneCKoe oﬁyqeﬂue

buooprannueckue coeaunenus. I[IpumeHeHne u Ouojoruyeckas poJib yrieBoaoB. OKucieHue
YIJIEBOJIOB — MCTOYHUK OSHEPrHUM >KMBBIX OpraHu3mMoB. OOJacTH NPUMEHEHUs aMHUHOKHUCIOT.
IIpeBpamienust OenkoB MUIIM B opraHuszMe. buonornueckue ¢yHknum OenkoB. buonoruueckue
¢byHKIMHU XUpOB. Posb oprannyeckoit XuMUM B pellieHUH IpoOIeM MUIEeBOM 6e301MacHOCTH.

Pons opraHqucxoﬁ XAMHHU B PCHICHUU HpOGJ’ICM Z-)HCpFCTI/I‘{CCKOﬁ 6630HaCHOCTI/I, B pPa3BUTHUU
MCIUIUHBI, CO3JAHNH HOBBIX MAaTCPUAJIOB, HOBBIX UCTOYHUKOB SHCPIUH (aJ'ILTCpHaTI/IBHBIe HCTOYHUKHN
SHEpT I/II/I). OnacHocTh BO3/ICHCTBHS Ha *KUBHIE OpTraHU3MbI OPraHUYCCKHUX BCIICCTB OTACIbHBIX KJIACCOB
(er’ICBOI[OpO,Z[BI, CIIMPTHI, (I)CHOJ'IBI, XJIOPOPraHUvICCKUEC IIPOU3BOAHBIC, AJIBACTUIABI U I[p.), CMBICJI
IoKa3aTeJrl NNpeACJIbHO HOHYCTHMOﬁ KOHICHTpAIUN.

JlabGopaTropHble 3aHATUSA

JlaboparopHas pabota: “UneHTrduKaIMs OPTaHUYECKUX COSAMHEHUN OTIEIbHBIX KIIACCOB”
Wnentudukarus opraHn4eckuX COeAMHEHNUN OTACTBHBIX KJIACCOB (Ha MPUMEPE allbJIeTU/I0B, Kpaxmara,
YKCYCHOUM KHCITIOTHI, OETKOB U T.1I. ) C HCTIOJIb30BAHUEM UX (DU3UKO-XUMUYECKIX CBOMCTB U XapaKTePHBIX
KaueCTBEHHBIX peakuuid. Jlenatypamus Oenka mnpu HarpeBaHuH. L[BeTHbIE peakiuu OEIKOB.
BoO3HHKHOBEHHE aHATUTHYECKOIO CUTHAJIA C TOYKU 3PEHUS XUMUYECKUX MPOLIECCOB IPU MPOTEKAHUU
KaueCTBEHHOW PEAKINH, MO3BOJISIIONICH WICHTHOHIIMPOBATH MPEAIOKESHHBIE OPraHUYEeCKHIE BEIIECTRA.

JlabGopaTtopHas pabora: “VneHTrdukamnms OpraHMIeCKuX COeTUHEHNN OTACTbHBIX KIacCOB”

TIP 04
JIP 14,
MP 01,
MP 11

OK 01
OK 02
OK 04
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Nnentudukanys opraHn4ecKux COeAMHEHUH OTICIBHBIX KJIACCOB (Ha MPUMEPE aJIbJICTHUIOB, KpaxMala,
YKCYCHOM KHCJIOTBI, OJTKOB | T.11. ) C UCIIOJIb30BAaHUEM UX (PHU3UKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX
KauyeCTBeHHBIX peakuui. JleHaTypanus Oenka mnpu HarpeBaHud. L[BeTHBIE peakmuu OETKOB.
Bo3HUKHOBEHHE aHAIMTUYECKOTO CHTHAJA C TOYKH 3PEHUS XUMUYECKHUX IPOIIECCOB MPHU MPOTEKAHUU
Ka4eCTBEHHOM PEAKIIMH, MO3BOJISIONICH HICHTU(DUITMPOBATH MPEIOKEHHBIE OPraHMYECKUE BEIESCTBA.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuarowuxcs (ne npedycmompeno)

KonTpoabHasi padora

2 cemecTp
Pa3znen 5. Kuneruueckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX PeaKiuii
Tema 5.1. Ckopocth | OcHOBHOE coiepKaHue 1IP 04
XUMIICCKHIX Teoperuueckoe o0yueHue 2 JIP 14,
peaKium. MP 01,
XUMHYECKOe MP 11
paBHOBeECHE CKOpOCTh PEakiMH, €€ 3aBUCHMOCTh OT PasInYHBIX (DAKTOPOB: MPUPOJBI PEarHPYIOIINX BEIIECTB,
KOHIIEHTPALMK PEArupyrolluX BEMIECTB, TEMIEPATypsl M IUIOMIAAM PEAKIIMOHHOW ITOBEPXHOCTH. OK 01
TeroBbie 3 (HEKTH XUMUUECKUX PEAKIMA. DK30-U IHAOTEPMUUYECKUE, PEAKIITNU OK 02
OO6paTtMOCTh peaknuii. XMMHYECKOE PABHOBECHE W €r0 CMEIIEHHE IO0J JEHCTBHEM pa3IMYHBIX
(akTOpOB (KOHIICHTPAIIMS PEareHTOB WIIH MMPOAYKTOB PEAaKIIMH, JaBICHHUE, TEMIIEPATYpPa) Ul CO3JaHus
ONITHMAJIbHBIX YCIIOBHM MPOTEKAHMsI XUMHUUECKHX mporieccoB. [Ipunium Jle Ilarense.
IIpakTuyeckue 3aHATHS ITP 04
PerreHre NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHMH Ha aHaiu3 (aKTOPOB, BIMSIONIMX Ha H3MEHEHHE OK 01,
CKOPOCTH XUMHUYECKOU PEaKINH, B T.4. C MO3UIUI HKOJIOTUYECKHU 11€71eCO00Pa3HOT0 MOBEICHUS B OBITY |2 OK 02,
W TPYAOBOM JESATEILHOCTH B IEJISX COXPAHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIBI. JIP 14,
PelieHyie NpakTHKO-OPMEHTHPOBAHHBIX 3aJaHWii Ha npuMeHeHue npuHuuna Jle-Illarense s MP 01,
HAXOX/IECHUS HANPaBIECHHUS CMEIIEHUsS pPAaBHOBECHS XMMHMYECKON peakUMu M aHauu3 (akTopos, |2 MP 11
BJIMSIONIMX HA CMENEHHE XUMHIECKOTO PABHOBECHSL.
[IpakTu4yeckue 3aHATHA
CocraBiieHHE CTPYKTYPHBIX (DOPMYJT H30MEPOB U HOMEHKJIATypa CupToB, GenosoB. OcyiiecTricHue |2
npeBpalieHuii. Perenne pacyeTHpIX 33134 0 XUMHYECKHM (hOpMyJiaM W YPaBHEHUSAM
Konmponvuvie pabomwi (He npedycmompero)
Camocmosmenvhas paboma odyuaowuxcs (He npedycmMompeHo)
Tema 5.2. Teopernyeckoe o0yueHue
Kuneruueckue X =
nMHuueckue peakiuu. Kinaccupukaius XMMUIECKUX peakIuii: o pa3zoBoMy coCTaBy (TOMOTEHHbBIC U ITP 04
3aKOHOMCPHOCTH reTeporeHHble), 0 HCIONb30BaHMIO KAaTaan3aTopa (KaTaTuTHUECKHE 1 HEKaTaTuTHIECKHeE). OK 01,
TpOTCKAHHA CKOpOCTh PEaKIMH, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (haKTOPOB: MPHPOILI PEATHPYIONINX BEIIECTB, OK 02,
XHUMHICCKHX KOHIIEHTPAIUH PearupyIoLIMX BEIECTB, TeMrepaTypsl (mpasuio BanT-I'odda), miomaan peakimoHHoH JIP 14, 15




peaxiuit IIOBEPXHOCTH, HAJIM4Us Karajau3atopa. Ponb Karaau3aropoB B MNPUPOAE M NPOMBIIUIEHHOM MP 01,
MPOU3BOCTBE. MP 11
OHeprust akTuBali. AKTUBUPOBaHHbIN KoMIuleke. KartanusaTops! u katanus. Poib kaTaau3aTopos B
IPUPOJIE U IPOMBIIIIJIEHHOM ITPOU3BOICTBE.
JlaGoparopHas padora:
N3yuenne 3aBUCMMOCTH CKOPOCTH XMMHMUYECKON PEaKIMM OT KOHLEHTPALMK pearupyromx BEeUecTB U
TeMIIepaTyphbl.
JlabopaTopHas paboTta Ha BEIOOP:
1.JIaGopartopHass pabora «OmnpeneneHne 3aBUCUMOCTH CKOPOCTHM PpEaKLUUU OT KOHUEHTpaluu
pearupymoomux BemecTB». lcciaenoBaHue 3aBUCMMOCTH CKOPOCTH pEaKIUM OT KOHILIEHTpPALUH.
OmnpeneneHne KOHCTaHTbI CKOPOCTH PEAKIIMU I'papUUECKUM METOIOM.
2.JlaGopatopHass pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peakUUd OT TeMIepaTyphi».
HccnenoBanue 3aBUCUMOCTH CKOPOCTH pEaKIMM OT TeMIIepaTypsl. PacueTr sHepruu akTuBaK peakium.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha aHAJIN3 (PAaKTOPOB, BIMSIOIIMX HA U3MEHEHUE
CKOPOCTH XUMHUECKOW peaKlnu.
Konmponvuvie pabomwi (He npedycmompero)
Camocmosmenvhas paboma odyuaowuxcs (He npedyCmMompeHo)
Teopernueckoe o0yuenune
Knaccupukanus  XxumMMueckux — peakuuil: 1mo  TemoBoMy  3ddexty  (3K30TepMHUECKHE, ITP 04
SHIOTEPMHUECKHE), IO 0OpaTuMocTu (0OpaTrMble U HeoOpaTuMele). TernoBble 3HEKTh XUMHUUYECKUX OK 01,
peakumii. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTb peaknuid. XMMHYECKOe PABHOBECHE U €ro OK 02,
CMELIeHHE MOJT JeHCTBUEM PA3IMUHBIX (PaKTOPOB (KOHIIEHTPALUS PEAreHTOB MIIM MPOIYKTOB PEAKIINH, JIP 14,
JlaBlieHHe, TEMIIEpaTypa) Ul CO3/1aHUs] ONTUMAIbHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX MPOIIECCOB. MP 01,
T [Tonsatue 06 sHTaNBNMM U 3HTponHU. DHeprus [ n66ca. 3akon ['ecca u cnencrTsus u3 Hero. Ponp MP 11
ema S.3. CMELICHHS PABHOBECHSI B TEXHOJOTHUECKUX Mpolieccax.
TepmonuHamuyeck Iy T T 10 B
o pakTideckue 3ausTus Ilpuniun Jle Ilarense. Biusuue pasmudHbx (bakTOpOB Ha HM3MEHEHUE
PaBHOBECHS] XUMHUECKUX PEaAKLIUH.
3aKOHOMEPHOCTH 3akoH JEHCTBYIOIIMX Macc M KOHCTAHTa XWMHYECKOTO paBHOBecHs. PacdeTbl paBHOBECHBIX
MPOTEKaAHMS DYIO > D P
N IMITICCKIX KOHIICHTPALIMI pearupyroyx BeIecTB U MPOIyKTOB peakuuii. PacyeTsl TemioBoro apdexra peakiuu.
peakuui.
Pasuosecue Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha TmpuMeHeHue npuHiuna Jle-Illarense mist
XUMHUYECKHX HAXOXXJCHHUS HANpaBICHUS CMEUICHUS DPABHOBECHS XHMHYECKOW peaklIud W aHau3 (aKTOpOB,
peakuui BIIVSIFOIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHSI.

JlaGopaTopHas padora «/3yueHne BAMSHUS PA3TUYHBIX (AaKTOPOB Ha CMEIEHNE XUMHYECKOTO
paBHOBecHs». MccrenoBanne BIUSHUSA N3MEHEHUS KOHIIEHTPALMK BELLECTB, PEAKLUU CPEIbl U
TEMIIEPATypPbl HA CMEIICHUE XMMHUECKOT0 paBHOBecus. CpaBHEHME MTOJIyYEHHBIX PE3YJIbTATOB C
TEOPETUUECKH TPOTHO3UPYEMBIMU Ha OcHOBE NpuHimna Jle [laTenbe.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvhas paboma odyuaowuxcs (He npedycmMompeHo)
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Pa3znen 6. IucnepcHble cucTeMbl




Teopernueckoe o0yueHue

Hucnepcusbie cucteMbl. Komonansie cucteMbl. ICTUHHBIE paCTBOPBI. ITP 04

PactBopenne kak ¢uzmko-xumudeckuii mporecc. PactBopel. CriocoObl MPUTOTOBICHUS PACTBOPOB. OK 01,

PactBopuMocTs. MaccoBast 10711 pacTBOpEHHOTO BeriecTBa. [IpenesbHO A0MmyCcTUMBbIE KOHLICHTPAIUU U OK 02,
Tema 6.1. X KCIIOJIB30BAHUE B OLICHKE DKOJIOTHUECKON 0€30I1aCHOCTH. } JIP 14,
JTlucrepcHble Knaccudukanms nucrnepcHbIX cucteM 1o coctaBy. CtpoeHue u (akTopbl YCTOMUUBOCTH JUCIIEPCHBIX MP 01,
cHCTeMBI 1 (akTops! | CHCTEM. Pacno3HaBaHue HUCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U IPYOOIMCIEPCHBIX CUCTEM. MP 11
HX YCTOHYMBOCTH Crpoenne muuesuibl. PaccemBaHue cBeTa NMpU MPOXOXKJIESHUH CBETOBOTO IMy4yKa uYepe3 ONTUYECKH

HEOJTHOPOAHYIO cpeny (3ddekra Tunmans).

IIpakTnyeckue 3anaTusa Pemienue 3aa4 Ha MPUTOTOBIIEHNE PACTBOPOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA JUCIIEPCHBIE CUCTEMBI, HCIIOIb3yEeMbIe

B OBITOBOI M MPOU3BOJCTBEHHON JEATEIHHOCTH YEIOBEKa, C MO3UIUNA SKOJIOTHUECKON 0e30MacHOCTH

MOCJICACTBHM U IPaMOTHBIX PEIICHUN TPOOJIEM, CBSI3aHHBIX C XUMUEH.

IIpakTnyeckue 3anaTusa Pemienue 3aa4 Ha MPUTOTOBIIEHNE PACTBOPOB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA AUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble

B OBITOBOI M MPOU3BOJCTBEHHON JEATEILHOCTH YEIOBEKa, C MO3UIUNA SKOJIOTHUECKON 0e30MacHOCTH

MOCJICACTBHI U IPaMOTHBIX PEIICHUN TPOOJIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. JlabopaTopnas padora «[Ipurorosienue pacTBOpPOBY. I1P 04
HccnenoBanue [IpuroTtoBneHnne pacTBOPOB 3aJaHHOW (MOJISIPHON) KOHIEHTpAIUH (C MPAKTHUKO-OPUEHTHUPOBAHHBIMU OK 01,
CBOWCTB BOIIPOCAMH ), ONIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB. OK 02,
JTUCTICPCHBIX cUCTeM |JlaGopaTopHas padora «/ccnenoBanne AUCTIEPCHBIX CUCTEM. JIP 14,
AT UX [IpuroToBnenne ¥ M3yuye€HUE CBOWCTB JUCIEPCHBIX CHUCTEM pa3HbIX BUIOB: CYCIIEH3HH, AIMYJIbCHUH, MP 01,
UJIEHTU(DUKAIIY KOJUTOMJTHOTO pacTBopa. CpaBHEHHE CBOWCTB HMCTHHHBIX M KOJUIOMJIHBIX PAaCTBOPOB, BBISBICHUEC MP 11

OCHOBHBIX Pa3JIMYUil MEXIY HUMH.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)
Paspnen 7. KayecTBeHHbIe peakMu 00HAPYKeHHs] HEOPTAHNYECKHX M OPraHUYeCKHUX BelleCTB
Tema 7.1. Teoperudeckoe odyueHune
Obuapyserue IIpakTnuyeckue 3aHATUS KauecTBeHHbIE XMMHUYECKHE DPEAKLMHU, XapakKTepHbIE Uil OOHApYXKEHHUs ITP 04
HCOPTaHMICCKIX HEOPraHMYECKUX BEIIEeCTB (KaTHOHOB W aHMOHOB). CocTaBieHUE YpaBHEHHH peakuuil oOHapyXeHus OK 01,
KATHOHOB 1 aHHOHOB |y a1y onop I-VI rpynm 1 aHMOHOB, B T.4. B MOJIEKYJISPHON ¥ HOHHOM (hopMaXx. OK 02,

Peakiiun 0OHapy)KeHUs] HEOPTraHUYECKHUX BEIIECTB B PeabHbIX 00BEKTaX OKpYXKaroIei cpesibl. JIP 14,

JlaGopaTopHas pa6ora OOHapyXeHHE HEOPraHUYECKUX BellecTB (KaTuoHOB [-VI rpynn wim aHHOHOB) MP 01,

C MCIIOJIb30BaHNEM KaUECTBEHHBIX aHAIMTUYECKUX PEAKIIUM. MP 11

JIaGoparopHas paboTa Ha BBIOOD:

1.JIaGoparopHas paboTa «AHaJTUTUYECKHE peakuuu KaTHoHOB [-VI rpymm».

[IpoBeeHne KaueCTBEHHBIX PEaKLUi, UCIOIb3YEeMbIX JJIsi OOHApYXEHHUsS KaTHOHOB | rpymmsl (Kamus,
HaTpusi, MarHusi, aMMoHnus), Il rpynmst Ha npumepe 6apwust, 111 rpynmsl - cBuHna, [V rpynms! - anoMuHus,
V rpymmsl - xene3a (II u III), VI rpynmst - Hukens. Onucanue HaOII01aeMbIX SIBICHUH M COCTAaBICHHE
XMMHYECKHUX PEAKIUH.
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2.JIaGopaTopHast paboTa « AHATUTHYECKUE PEAKIIMA AaHHOHOB).

[IpoBeeHne KavyeCTBEHHBIX PEAKIUA, MCIOJIb3YeMBIX JIsi OOHApYKEHHUs aHHOHOB: KapOOHAaTa,
docdara, cynbdara, cynmpdumga, HUTpara, xjgopuaa u ap. Onucanue HaOIIOJAEMBIX SIBJICHUN U
COCTABJICHHE XMMHUYECKUX PEaKIIUH.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuarowuxcs (ne npedycmompeno)

Tema 7.2. Teopernyeckoe ofy4enne
Obnapysxerue KauecTBeHHBIE XUMHYECKHE pEaKLMU, XapaKTepHble Ui OOHApy)KEHHS OTAEIBHBIX KJIACCOB ITP 04
OpraHmueCKuX OpPraHMYECKUX COEAUHEHUM: (DEHOJIOB, alIbJIETUI0B, KpaxMalla, YKCYCHOW KMCIIOTbI, aMUHOKHUCIIOT U JIp. OK 01,
BOLICCTB Jlenarypaniys G€JIKOB IIPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEIKOB. OK 02,
STI/'IHC?(I)’;;’;);BI;J;?;&B CocrapiieHHEe KaueCTBEHHBIX PeaKliii 0OHAPYKEHHUSI OPTaHUYECKUX COCTMHEHUM OTIEIbHBIX KJIACCOB. JIP 14,
KAUCCTBOHHLIX JlabopaTopnasi pabora «KauecTBeHHbIE PEaKIIMH HA OT/IEJIbHBIC KJIACChl OPTAHUYECKUX BEILIECTBY. MP 01,
eaKTmit 1.IlpoBeneHne KaueCTBEHHBIX pPEaKIM, HCIONb3yeMbIX AJii OOHApYKEHHsI OpraHMYeCKHUX BEIECTB MP 11

p Pa3IMYHBIX KJIacCOB: (PEHOIIOB, allbAETUI0B, KpaxMaia, YKCYCHOM KUCIOThI, AMUHOKUCIIOT, OEJIKOB U AP.

Onucannie HaOIIOaeMbIX SBICHUI U COCTABIIEHUE XUMUYECKUX PEAKIIUN H/UIIU CXEM.

2.JIaboparopnast pabora «KadecTBeHHBII aHANU3 OPraHUYECKUX COEIWHEHUN MO (PYHKIIMOHAIBHBIM

rpynnamy». [IpoBeneHne KaueCTBEHHBIX PEAKIIHid, UCTIOIb3YEMbIX JUISl PACIO3HABAHUS OPTaHMUYECKUX

BEIIECTB OT/IEIHHBIX KIIACCOB MO (PYHKIIMOHATBHBIM IPYIIaM: Ha IPUMEPE AMUHOKHUCITIOT U KapOOHOBBIX

KHCIIOT, CIIUPTOB U (DEHOJIOB, albAETHAO0B 1 KeTOHOB. Onrcanre Ha0II0aeMbIX SIBJICHHI U COCTaBIICHUE

XUMHUYECKHUX PEAKIIMIA U/UITH CXEM.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuas paboma ooyuarowuxcs (Le npedycmompeno)
IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl)
Pa3nea 8. UcciienoBanue 1 XuMHYeCKHIl aHAJIN3 00bEKTOB TeXHOC(epbl
Tema 8.1. JladopaTopHas padota «OCHOBBI JIAOOPATOPHOH MpakTUKWY. JlabopaTopHast MOCyAa U XUMUYECKUE PEaKTHBHI. I1P 04
OCHOBBI OcHoBHbIe Taboparophsie oneparmu. Jlaboparoproe o6opyoBanue. TexHuKa 6€30MaCHOCTH ¥ MTPaBUiIa paboTEI OK 01,
J1a00PaTOPHOMA (roBeeHwMs) B J1aOOPATOPHH. OK 02,
NPaKTHKA B IMpakTHyeckne 3aHsTHS BBINOIHEHNE TUITIOBBIX PACYETOB 110 TEMATUKE IKCIIEPUMEHTA (BBIXO MPOIYKTA JIP 14,
npodecCHoHaNbHBl |peaKLiy, Macca HaBECKH, 00beM pacTBopuTelis). O6paboTKa JaHHBIX, AHAJU3 U OLEHKA UX JOCTOBEPHOCTH MP 01,
X 1abopaTopusx (BBIYMCIIEHHE CPEIHETO 3HAYEHHMS SKCIIEPUMEHTAIBHBIX JIAHHBIX, TOrpenHocTh). [IpeicTaBnenne B pasnuaHoi MP 11

(dhopMe pe3yNbTaToOB dKCIEPUMEHTa (Taduia, rpaduk, OTYET, JOKIIAM, TPE3CHTALIN)

Konmponvuvie pabomwi (ne npedycmompero)

Camocmosmenvuas paboma ooyuarowuxcs (He npedycmompeno)
Tema 8.2. TeopeTuueckoe o0yueHue
XUMHUCCKUA AHAMS [T 3o vere TeXHHUECKON BOJIBL. TpeboBanus K TEXHHYECKOW BOAe MO rpymmam morpedieHus. Kadectso JIP 14,
TCXHIHCCKHH BO/BI TEXHUYECKOM BOJIbI PA3HBIX BHIOB. X UMHUUCCKUIT aHATIM3 U TPOU3BOACTBEHHBIN KOHTPOJIb COCTaBa TEXHUYECKOU MP 01,

BOibl. CYIIIHOCTh METO/Ia TATPOBAHHUSL. MP 11,
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AHanM3 TEXHHYECKOH BOIBI Ha JKECTKOCTh M Jpyrue mnokasarend. KHCIOTHOCTh M IEIIOYHOCTH BOIBI. OK 01
Ompenenenue o0Iel ¥ CBOOOIHOM METOYHOCTH (KHCIOTHOCTH) METOAOM TUTpOBaHus. pH cpebl 1 METOMBI €€ OK 02
omnpeenerus. JKeCTKOCTh BOABI M METOJIBI €€ OTIPEIEIIEHHSL. OK 07
IMpakTuyeckue 3ausaTus: CriocoObl BEIPaKEHNs KOHIIEHTPAIIMH PACTBOPOB: MACCOBAs JI0JIs PACTBOPEHHOTO OK 08
BEIIECTBA, MOJISIPHAS U MOJISUTbHAST KOHIIeHTpanuu. TUtp pactBopa. PereHne mpakTHKO-OPUEHTHPOBAHHBIX
TEOPETHYECKUX 3aIaHUI HA PACUYET KOHIICHTPAIMI 3arpsA3HSIONIMX BEIIECTB K UX CPABHEHHUE C TPEICTHHO
nmonycTuMbIMHU KoHTIeHTpammussMu([1JIK).
JlaGopaTopHasi pagora VccienoBaHne XMUMUYECKOTO COCTaBa MPOO TEXHUUECKON BOIBI.
JlaGopatophas pabota Ha BEIOOD:
1.JJaGopatopnas pabora «OnpeeneHue XJI0PUI0B METOJOM TUTPOBAHHUSI B TEXHUYECKOM BOJIEY.
OrpeiesicHHEe XJIOPHA-HOHOB METOIOM apreéHTOMETPHH ¢ (PMKCHPOBAHUEM KOHI[A THTPOBAHHUS 110 METO/TY
Mopa (ocanuTenbHOe TUTPOBAHUE).
2.JlabGoparopHas pabora «OnpeeneHre )KeCTKOCTH TEXHUIECKON BOJIbI METO/IOM TUTPOBAHMSIM.
KoMIIIeKCOHOMETPHYIECKOE OTPe/IeIICHHIE KECTKOCTH (CYMMbI HOHOB KaJIbIIUsI M MarHUsl) B CPEIe aMMOHHUITHO-
ammuadHoro 0ydepnoro pacrsopa (pH 9-10) mo o0pazoBaHuiO C TPUIOHOM b MatoIMCCONMUPOBAHHBIX
KOMIUIEKCHBIX COeIUHEHUN.
Tema 8. 3. OcHoBHOE coaepxaHue
XUMUYECKUI
aHATI BO3IYXa TeopeanecVKoe o0yueHue i JI\ZIIIJ’ 6 41
XUMHYECKH cocTaB aTMOC(HEPHOro BO3IyXa, BO3yxa paboueii 30HbI. Bpe IHbIe BelecTBa M IPUMECH B BO3/IyXE MP 11,
JKHJIBIX TIOMEIEHUH, B BO3AyXe paboueii 30Hb1. HopMaTuBHbIe 10KyMeHTBI. [TocieIcTBHS BO3IEHCTBUS BHICOKOH |2 OK 01 ’
KOHIICHTPAIMH YIJIEKHUCIIOTO ra3a Ha OPraHu3M 4YeJoBeKa. MepOonpHsTHs 10 CHIDKEHUIO YPOBHSI 3arPSI3HEHHOCTH OK 02
IpakTHdeckue 3aHATHS [WIHeHMYCCKas OUCHKA CTCNCHHM 3arpA3HCHMS BO3AYXa HOMEUICHHS HA OCHOBE|. OK 04
COITIOCTABJICHUA KOHICHTPAIINN AUOKCH A YIJIEPpOoJa C COOTBETCTBYIONIUM I'MT'MCHUYCCKUM HOPMATHBOM. OK 07
IpakTHdeckue 3aHATHS PelleHne NPaKTHKO-OPHEHTHPOBAHHBIX ~TEOPETHYECKMX 3ajaHMii Ha pacuer|, OK 08
KOJIMUYECTBA BEIECTBA, KOHIICHTPAIIMIA BPEIHBIX IPUMECEH B aTMOCHEPHOM BO3AyX€e U BO3IyXE HOMEIICHHH.
JlaGopaTopHble 3aHATHSA
JlabopatopHasi pabora «OrmpeseseHre COAEpKAaHUs YIJIEKUCIOro ra3a B BO3[yXe IMOMEIICHHs 3KCIpecc-
metoom». MccrenoBanue npod Bo3ayxa padboueit 30Hb1. Onipe/iesieHue coiepyKaHus yIIIEKUCIOro ra3a B BO3IyXe
MOMEIIEHHUS IKCITPECC-METOIOM.
Konmponvusie pabomui (He npedycmompero)
Camocmosmenvuasn paboma ooy4arowuxcs (He npedycmompeno)
Tema 8.4. OcHoBHOe coiep:KaHue JIP 14,
XHI\%quCKI/H/I aHajms3 KHaCCI/Iq)I/IKaHI/IH MaT€puajioB, UCIIOJIB3YEMBIX B CTpOHTeHBHO-peCTaBpaHHOHHOﬁ ACATCIIBHOCTH 110 COCTaBy, UX MII; (1)1’
Hpo MatepHaios Ha3HA4YCHUE U IIPUMCHCHUEC. XAMHYECKUHN aHaIu3 MaTepuajioB CTpOI/ITeHI)HO-peCTaBpaHHOHHOﬁ JACATCIIBHOCTU U OK 01 ?
CTPOMTCIBHO- nu3aiina. XHUMHYECKHH COCTaB IIMIMEHTOB, KpacWTENeH, BOKYIIUX cMecel, 0COOEHHOCTH HMX CBOHCTB |2 OK 02
PeCTaBpaLORHO NPUMEHCHUST B TPO(ECCHOHATBHOW esITeNbHOCTH. BeliecTBa, HCIONb3yeMble B KadyeCTBE IMHUTMEHTOB H OK 04
ACATCIBHOCTH H CBsIBYIOIMX MaTepuanoB. Mcropudeckas cripaBka. COBpEMEHHbBIC MaTEpHAIIBI.
AsanHa [pakTHyeckoe 3aHaTHe. KadecTBEHHBIH M KOJWYECTBEHHBIH COCTaB IIPOO MaTEpHAIOB CTPOHTEILHO- K 1.1
pecTaBpalMoOHHON JeATeNbHOCTH W au3aiiHa. Kiaccudukamms Kpacok MO YKPBIBHCTOCTH, MPO3PAvyHOCTH B|2 o 19

3aBUCUMOCTU OT MCIIOJIB3YEMBIX IIHUIMEHTOB M CBA3SYIOIIMX BEIICCTB. OnpeneneHHe COCTaBa KpaCoOK Ha




coJiep)KaHHEe MUKPO W MaKpOdJIEMEHTOB. PelieHune NpaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUNA IO XUMHUYECKOMY
aHaJM3y Mpod MaTepruaioB CTPOUTEIHHOPECTABPAIMOHHOM NIEATEIHHOCTH U IU3aiHa.

JlaGopaTopHble 3anaTus VccienoBanre MaTepralioB CTPOUTENBHO-PECTABPAIIIOHHON A TETFHOCTH H
JIu3aiHa.

JlaboparopHas paboTa Ha BEIOOD:

1. JIabopaTopHast padoTa «3roTopicHie Kpacok (I10100p MUIMEHTOB M CBS3BIBAIOIINX BEIIECTB)Y.
HccnenoBanne mpupoJHBIX MUHEPAJIOB, MTOMTydeHHE MMTMEHTOB IyTeM XUMIYECKAX Peakinii, onpeaenecHne
CBsI3YIOMINX MaTtepuaioB. CpaBHEHHE YKPBIBUCTOCTH M MPO3PAYHOCTH IMOTYIEHHBIX KPACOK ITyTEM HAHECEHHS
¥X Ha JIUCT OyMarmu.

2. JlabopatopHas padota «MccnenoBaHne CBOMCTB BSOKYIUX BEIECTB HA MTPUMEPE TUTICA.

Omnpenenenne CKOPOCTH CXBAThIBaHWSI MPHUPOJHOTO ¥ CTPOUTENbHOrO Turica. DakTOphl, YCKOPSIONIHE M
3aMeUISIIOINME CXBAThIBAHME MPHUPOTHOTO THUMca. | UTICOBOE TECTO, TeMIepaTypa ero 3acTbiBaHus. CpaBHEHHE
CKOPOCTH CXBaTBIBaHUS MTPUPOTHOTO W CTPOUTEILHOTO THUIICA, OTpe/esieHre (PaKTOPOB, BIUAIOIINX Ha CKOPOCTh
CXBATBIBaHNI CTPOUTEILHOTO THIICA, OTIPEICIICHUE TEMITEPATYPhI 3aCTHIBAHHUS THIICOBOTO TECTA.

Konmponvuvie pabomwi (He npedycmompero)

Camocmosmenvhas paboma odyuaowuxcs (He npedyCmMompeHo)

Tema 8.5.
Hccnenosanue
00BEKTOB TEXHOCHEPHI

OcHoOBHOE co/lep:KaHue

Y4eOHo-uccie10BaTeIbCKU MPOEKT B 00JaCTH HCCIIeAOBaHUs 00beKTOB TexHochepbl. O030p TeM yueOHO-
HCCIIEI0BATENBbCKUX [IPOEKTOB. AJITOPUTM BBINOJIHEHU rpoekTa. OnpeneneHne npoOi1eMbl UCCIIeI0BAHUS.
MeTo/1pI ITONCKa, aHAIN3a U 00PaOOTKH MH(OPMALIMH O TIPOSKTE B PA3IMYHBIX HCTOYHHKAX

IIpakTnyeckoe 3ansiTue. [IpakTnueckoe 000CHOBaHHE aKTYaJIbHOCTH BEIOpaHHOHM TeMbl. BrisiBieHue
npodiemMsl uccienoBanus. Beibop 00bekToB 1 MeTo10B HccienoBanus. [loctaHoBKa 1enel u 3aga4d
uccnenoBanus. OnpeneneHre NpoaykTa uccneaoBanusd. OnpenesieHue 3TaloB U COCTABICHHUE IIJ1aHa
uccieoBaHus. 3amuTa npoekrta: IIpencraBnenne pe3yabTaToB BEIIIOJHEHNS Y4eOHO-HCCIIEe0BATENCKIX
IIPOEKTOB (BBICTYIJICHHE C IPE3EHTaLuUeH).

I/ICCJ'IG,Z[OBaHI/Ie MpEAJIOKCHHOT'O 00BbEKTa Ha KHCJIOTHOCTB, ICJI0OYHOCTD, XHMHYSCKUH COCTaB (3an$I3HI/IT€J'II/I,
MakKkpo- u MI/IKI)OBJ'IGMCHTBI). O6pa60TKa PE3YIbTATOB UCCIICAOBAHUA. OLIGHKEI Ka4yeCTBa UCCIICAYyEMOT O 00BeKTA
HNCXOOs U3 PE3YyJIbTATOB XMMUYCCKOI'O aHaJIM3a

4

JIP 14,
MP 01,
MP 11,
OK 01
OK 02
OK 04

Konmponvusie pabomwi (He npedycmompero)

Camocmosimenvhas paboma 0dyuaowuxcs (He npedyCmMompeHo)

IIpoMe:xxyTOo4YHast aTTecTAllUsA M0 AUCHMILIMHE (IK3aMeH)
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3. VCJIOBUSI PEAJIM3AIIAM ITPOT PAMMBEI OBIIIEOBPA3OBATEJIBHO
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ece4YeHH o,
Peanuzanus yueOHOM TUCHUTUIMHBI TPeOYyeT HATUYHS:

yuebHoro kabuHeTa (ayAUTOPUU) AJIsi IPOBEACHUS JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATUN
O6opynoBaHue yueOHOro KabuHeTa:

[TapThl, cTYNBS, JOCKA, HATTISAHBIC TTOCOOUS

Cton MynbTUMEIUUHBIN

TexHuueckue cpencTBa 00y4eHus:

Kommerotep B coope B coctaBe Pentium G620\4096\500\DVD-RWGT

IIpoektop Epson EB-X12+ noTosiouHoe KperieHue

Okpan HacTeHHbIH ScreenMedia Goldview

3.2. UndopmannonHoe odecriedeHre peaau3anun NporpamMmmbl
3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS

1. Xumus 10 knacc. 'abpuensu O.C., Octpoymos WN.I'., Cnankos C.A.
AO «UznarensctBo «IIpocBemienne»
Xumus 11 xmace. 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AO «UznarensctBo «IIpocBemenue»
2. I'abpuensa, O. C. Xumus [Tekct]: yueb. A7 CTYAEHTOB 0Opa30BaTENbHBIX YUPEXKIESHUN CpEIHEro
npodeccrnonanpaoro obpazoBanust / O. C. TI'abpuensH, U. I'. OctpoymoB. - 12-e u3gd., crep. — M.:
«IIpoceemienuey», 2022. - 334 c.: un., Taba. - (Ilpodeccronanbroe oopazoBanue. O0IICO00pa3OBATEIBLHBIC
JUCIUILTUHBI). - bubauorp.: c. 332
3. Apoznos, A. A. Xumus [DaeKTpoHHEIH pecypc] : yaedHoe mocodue mist CIIO / A. A. Jlpozmos, M. B.
HpoznoBa. — DnekTpoH. TekcToBbie ganHble. — CapatoB : Hayunas xuura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexum nocryna: http://www.iprbookshop.ru/87083.html
4. Baiitaep B.B. Xumus [OnextponHsiii pecypce] : yuebHoe nocodue / B.B. Baiituep, E.A. Hukonenko. —
OJEeKTPOH. TeKCTOBbIE NaHHble. — ExatepunOypr: Ypanbckuil ¢penepanbHeliii yausepeurer, 2021. — 132
c. — 978-5-7996-1780-6. — Pexxum noctyna: http://www.iprbookshop.ru/66217.html D5Crnoura;

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE YYeOHUKMH:
1. Paznen opunmansHoro caitita Barl'V, cogepxamunii onrcanre o0pa3oBaTelbHOM MPOrpaMMbl
[DnexTpoHHBIN pecypc] /-Pexum nocryna:
https://www.vyatsu.ru/nashuniversitet/obrazovatelnaya-deyatel-nost/kolledzh/09-02-07-
informatsionnyie-sistemyi-iprogrammirova.html

3.2.3./1on0JTHUTEIbHbIE HCTOYHUKM:
1. Pe3snkun, B.U. Xumus. [TekcT]: moaHbIi Kypc MOATOTOBKH K TECTUPOBAHUIO U dK3aMeHYy / B.
N. Pezsanxun, C. Jlako6a, B. Bypas. - 6-¢ uzn. - Munck: «TerpaCucremc», 2013. - 560 c.
CnpaBouHo-OubarorpaduyecKue u MepuoMIeCcKue u3JaHus
1. Kpatkas xumuyeckas suimkioneauss— E [Tekcer]. - MockBa: CoBerckas sHIMKI0NEe U, 1961.
- 631 c. Ilepeuenr pecypcoB WHGOOPMAITMOHHO-TEIEKOMMYHUKAITMOHHONW ceTH «HTEepHETY,
HEOOXOIUMBIX TSI OCBOSHUS TUCITUTITUHBI

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOMN JUCHUIJIAHBI

KoHTposb 1 olleHKa pe3yIbTaTOB OCBOEHUS 0011e00pa3oBaTeIbHON yueOHON JUCIUTUINHEI
PaCKpBIBAIOTCS Yepe3 AUCHUIIMHAPHBIE Pe3yIbTaThl, HAIIPABJICHHbBIE HA (POPMHUPOBAHKE OOLIUX U
npodeccuOoHaNBHBIX KOMIIETEHIIUN N0 pa3ziesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuara.

Koa n HamumeHoBaHue Pasznesa / Tema THI OLlEeHOYHBIX
(opmMupyembIX MeponpusITH
KOMIIeTEHIIU I




OK 01

Tema 1.1.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 6.2.
Tema 8.3.

OK 02

Tema 1.2.
Tema 2.1.

Tema 3.1

Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 6.2.
Tema 8.4.

OK 04

Tema 7.1.
Tema 8.2.

Tema 8.5

OK 07

Tema 2.2.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 7.1.

Tema &.1.

Tema 8.2.
Tema 8.3.

OK 08

Tema 7.1

Tema 7.2.
Tema 8.2.
Tema 8.3.

IK 1.1.

Tema 8.4.

TectupoBanue, KOHTPOJIbHAS
paboTa, UHIUBUYaTbHBIN
IPOEKT, IK3aMEH




