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1. TIACIIOPT PABOYEH IIPOTPAMMBI OBIIEOBPA3OBATEJIBHOI'O
INPEAMETA «XUMMUSA»

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

Pabouas nporpamma o6111e00pa30BaTeNbHOrO NMpeaMeTa «XUMUs SBISETCS YacTbl0 OCHOBHOM
npodeccuoHaIbHOM 00pa3zoBaTenbHOM mporpamMmmbel B coorBerctBUM ¢ PI'OC CIIO mo
npodeccuu 09.01.03 OnepaTop nHPOPMAITMOHHBIX CUCTEM U PECYPCOB

1.2. MecTo 00111€00pa30BaTeJIbHOIO NMPeAMETAa B CTPYKTYpPe OCHOBHOI NPodeccCuoHaIbLHOI
00pa3oBaTeIbHON MPOrpaMMbl

OO6meo0pa3oBaTeabHbIN MPEAMET «XUMHUS» BXOJIUT B 00IIe00pa30BaTeIbHbIN UK OCHOBHOM
npodeccnoHanbHOM  0Opa3zoBaTenbHON mporpammbl 1o mpodeccuun  09.01.03  Omneparop
MH(OPMALIMOHHBIX CUCTEM U PECYPCOB.

1.3. He.]'ll/l H IVIAaHUPYEMBbI€ pe3yjabTaTbl 0CBOCHUSA OﬁHlCOﬁpiBOBﬁTGJ’[bHOFO npeamMera:

CogepxaHue mporpaMmbl  00IIEO0PA30BATENFHOTO TMpeaMeTa «XUMHUS» HampaBlIeHO Ha
JIOCTHKEHHUE PE3YyIbTaTOB €€ OCBOEHUsI B cooTBeTCTBUU ¢ TpeboBaHusiMu ®PI'OC COO c yuetom
npodeccuonanshoit HampasieHHoctu PI'OC CIIO mno mpodeccun 09.01.03 Omneparop
MH(OPMALIMOHHBIX CUCTEM U PECYPCOB.

OcBoenue coxaepkanusi 0011e00pa30BaTEIbHOTO TpeaMeTa «XUMHUS» 00ecrnednBaeT
JOCTIKEHUE 00YJaIONIMMUCS CIEAYIOINX Pe3yJIbTaTOB:

JIUYHOCTHBIX.

8 yacmu:
2PAACOAHCKO20 BOCNUMAHUSAL:

JI1  chopMUPOBAHHOCTh TpaKIAHCKOM MO3ULMKM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBA;

JI2 npuHATHE TpaJAMIIMOHHBIX HAIMOHANBHBIX, OOIIEYENIOBEYECKHNX T'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JI3 yMeHue B3aMMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

nampUuOmu4ecKko20 80CNUMAHUL:
JI4 chopMUpOBaHHOCTh POCCUHCKONM TpakIaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH INepex PoauHONM, ropaoctu 3a CBOW Kpaid, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;
JIS 1leHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IPUPOJHOMY
HacJIEAUIO, MaMATHUKAM, TpaauuMsM HapoaoB Poccum, noctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

OVX08HO-HPABCHIBEHHO20 BOCHUMAHUSA!

JI6 oco3HaHuE NyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOIa;

JI7chopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

JI8 oco3Hanue MTUYHOro BKJIaAa B IOCTPOCHHUE YCTOWYMBOIO OYAYILEro;

ICMEeMUYecKo20 60CNUMAHUSAL:

JI9 screTnueckoe OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOUICHHI;

JI10 criocoGHOCTh BOCIIPUHUMATD PA3IMUHbIE BUBI UCKYCCTBA, TPAJUIIMU U TBOPUYECTBO CBOETO
U IPYTUX HAapOJ0B, OIIYIIATh YMOLIMOHAIILHOE BO3/IEHCTBHUE UCKYCCTBA;

JI11 yOexeHHOCTh B 3HAUMMOCTH ISl JIMYHOCTH M OOILIECTBa OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIULIUI U HAPOJHOTO TBOPUECTBA;




JI12 TOTOBHOCTH K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KaueCTBA TBOPYECKOM JINUHOCTH;

mMpy008020 80CHUMAHUSL

JI13 roToBHOCTH K TPYy/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J100ue;

JI14 roTOBHOCTH K aKTUBHOM JI€ATEILHOCTH TEXHOJIOTHYECKON U COIIMATIbHOM HANPaBICHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JIeSATEeTbHOCTb;

JI15 uHTepec k paziuyHbIM cdepaM MpodhecCHOHATBHOW AESITENbHOCTH, YMEHHUE COBEpPILATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;
JI16 rOoTOBHOCTH M CIIOCOOHOCTH K 0Opa3oBaHHIO M caMO00pa30BaHUIO Ha MPOTSHKEHUM BCel
KU3HH;

9K002U4eCK020 80CHUMAHUSL

JI17 akTUBHOE HETIPUATUE JEHUCTBUM, IPUHOCSIINX BPEJ] OKpYXKAIOILIEH cpeie;

YEHHOCIMU HAYYHO20 NOZHAHUSL:

JI18 cdopMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJHUKYJIBTYPHOM MHPE;

JI19 coBepieHCTBOBAHKE A3BIKOBOM M YUTATEIbCKOM KYJIbTYPhl KaK CPEICTBA B3aUMOJICUCTBUS
MEXY JIIOJIbMU U TTO3HAHUS MUDA,

JI20 oco3HaHME LICHHOCTH HAYYHOW JAESITENbHOCTH, TOTOBHOCTH OCYIIECTBIISITH IMPOECKTHYIO U
MCCJIEI0BATENbCKYIO ICSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

MeETaNpeaAMETHBIX:

OBJIaJICHUE YHUBEPCAJIbHBIMY YY€OHBIMU [103HABATEIbHBIMU ACHCTBUIMU:

0a30BbIE JIOTHMYECKHE ACHCTBHUS:

MII1 camocTosiTenbHO (POPMYIHPOBATH U AKTYaTM3UPOBATH MPOOJIEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

MII2 ycraHaBiIMBaTh CYIIECTBEHHBIM MPU3HAK WIM OCHOBAHUS JJI CPaBHEHUS, KJIACCU(PUKAIUU
1 0000IIeHMS;

MII3 onpenensTh LETN 1eATENbHOCTH, 33/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

MII4 pa3BuBaTh KpeaTHBHOE MBILIUIEHUE TP PELLICHUH KU3HEHHBIX MPOOIIEM;

bazosvie ucciedosamenbekue 0elucmsusl:

MIIS BnaseTs HaBBIKAMU Y4E€OHO-HMCCIEI0BATENBCKON U MPOEKTHON JEsTeNbHOCTH, HaBBIKAMU
paspetnieHus npoouem;

MII6 crnocoGHOCT W TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB pELICHHUs
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [T0O3HAHUS;

MII7 oBnaneHue BUJAMU JEATENBHOCTH IO IMOJyYEHUIO HOBOTI'O 3HAHUS, €r0 MHTEpIpETaluH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B DPA3IMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE IpPH
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOEKTOB;

MII8 craButh u GOpMyIHMPOBATh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

MII9 ocymiecTBIATh IieJIEHANPABICHHBIM MOMCK IMEepeHOoca CPEeACTB U CIOCO0OB NEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

MII10 Be11BUTaTh HOBBIE UJEH, IPEJIAraTh OPUTHHAIBHBIE TIOIXO/IbI U PEILIEHNS;

pabota ¢ uHdopMaIHe:

MII11 BnageTb HaBBIKAMU TMOJNY4YE€HHUS HH(POpPMALMM M3 MCTOYHMKOB pa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYLLECTBJISTh IIOMCK, AaHalW3, CUCTEMATHU3alMI0 M HHTEPIpETAIUIo
MH(pOpMaLMU PA3INYHBIX BUJIOB U (OPM MPEIACTABICHUS;

MII12 co3naBaTh TEKCTHI B Pa3NUUHBIX (popMaTax ¢ ydyeToM Ha3HaueHHs HHPOpPMaLUU U
L[EJIEBOM ayTUTOPUH, BHIOMpasi ONTUMAIbHYIO (POpMY IIPEACTaBICHUS U BU3YyalIU3aliH;




MII13 wucnons3oBaTh cpeAcTBa HWHMDOPMANMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U OPraHM3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCcOCOepeKeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

Osnadenue YHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCTBUAMU.

odweHue:

MII14 ocymiecTBIsATh KOMMYHHUKAIIMH BO BCeX c(hepax >KHU3HU;

MII15 BnaneTh pa3IuYHBIMH CIIOCOOAMH OOIIECHUS U B3aUMOICHCTBUS;

MII16 pacno3HaBaTh HeBepOadbHBIC CpPEACTBA OOIICHWS, MOHMMATh 3HAUEHUE COIHAIBLHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYyallUl U CMTYaTh KOH(JIUKTHI;

MII17 pa3BepHYTO M JIOTMYHO H3JlaraTb CBOK TOYKY 3PEHMSI C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

COBMECTHAs J1eATEeIbHOCTD:

MII18 noHrMaTh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ MHAMBUIYaJIbHON PabOTHI;
MII19 npuHUMaTh €M COBMECTHOM JESTEIHHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
JEUCTBUS IO €€ JTOCTHKEHUIO: COCTABJIAThH IUIAH JEHCTBHM, paclpelesisTh pOJIM C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

MII20 ocyuiecTBisATh IMO3UTUBHOE CTPATErMUYECKOE IOBEICHHE B PA3JIMYHBIX CHUTYalHUsX,
MPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

OBJlajicHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMU JE€HCTBUIMMU:

CaMOOpraHu3alusl:

MII21 caMOCTOATENBHO OCYIIECTBIAThH MMO3HABATEIbHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYALUX;

MII22 cnocoOcTBOBaTh (OPMHPOBAHUIO W MPOSBICHUIO MIMPOKON OJPYIUIMH B Pa3HBIX
00JacTsX 3HaHUMN, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHB;
CaMOKOHTPOJIb:

MII23 naBaTh OLIEHKY HOBBIM CUTYyAallUsiIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;

MI124 ucnons30BatTh nprueMbl pedIeKCHH IS OLIEHKHU CUTYyallud, BEIOOpa BEPHOTO PELICHUS;
MII25 ymeThb OlleHUBaTh PUCKH M CBOEBPEMEHHO NMPUHUMATH PEIICHUS TT0 UX CHUKEHUIO;
OMOLIMOHANBHBIN UHTEIEKT, IPeAnoaararomui chopMUPOBAHHOCTD:

MII26 BHyTpeHHEW MOTHBAlLlM{, BKJIIOYAIOLIEH CTpPEMJICHHE K JOCTH)KEHUIO IeJId U YyCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

MII27 sMmatum, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
VUUTHIBAaTh €r0 TMpPH OCYIIECTBICHHMH KOMMYHHUKAIMU, CIIOCOOHOCTH K COYYBCTBUIO U
COTIEPEKUBAHUIO;

MII28 commanbHbIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS C IPYTHMHU
JIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOH(IUKTHL;

OpUHITHE ce0s U IPYTUX JIFOJICH:

MII29 pa3BuBaTh ClIOCOOHOCTH MOHUMATh MHUP C TIO3UIIUN JPYTOTO YeJIOBEKA.

NpEeAMETHBIX:

ITP1 chopmupoBaHHOCTH MPEACTABICHUNA: O XUMUYECKOW COCTABIAIONIEN €CTeCTBEHHOHAYUYHOM
KapTUHBI MHpA, POJIM XMMHUU B TO3HAHUU SBJICHUN MPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

ITP2 BnaneHue cUCTEMOM XMMMUYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000Ji0YKa aToma, S-, p-, d-3JIeKTPOHHBIE
opbuUTanu aromMoOB, HWOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb



OKHCIICHHSI, XUMHUYeCKast CBsI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM, YITIEpOIHBINA CKEJIeT,
(GyHKUMOHATIbHAS TPYNNa, paJuKkan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIII€BOAOPOABI, KUCIOPO- U a30TCOAEPKAIINE COSTMHEHHS, OMOIIOTHYECKH aKTUBHBIC BEIIECTBA
(yraeBozpsl, JKUpbI, O€NKH), MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISpPHBIE
COCIMHEHUS, KPUCTAIUIMYECKas pEelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 93K30-U 3HJOTEPMUYECKHE, PpEaKLUH HOHHOro oOOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS Jccoluanus, OKUCJIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMK, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  auccoluanuu, nepuoaundeckuit 3akon .M. MengeneeBa, 3akoH
COXpaHEHHMsI MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJIY4YEHUU M O€3011aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YEIOBEKa,
ITP3 chopMupoBaHHOCTH YMEHH BBISABIIATH XapaKTepHble IPU3HAKU U B3aUMOCBSA3b U3yUEHHBIX
HNOHSTUM, NIPUMEHATh COOTBETCTBYIOLME TIOHATUS IPU ONMCAHWU CTPOEHHMSI U CBOICTB
HEOPraHMYECKUX M OpPraHMYeCKMX BEIIECTB U HUX IPEBPALLECHUH; BBIABIATH B3aUMMOCBA3b
XUMHYECKMX 3HAaHUN C TOHATUAMU U TPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

ITP4 chopMHupOBaHHOCTP YMEHHMI HCIOJB30BaTh HAaWMEHOBAHHUS XMMMUYECKUX COEIMHEHUN
MEXIYHApOJHOIO COK03a TEOPETUYECKOW W NPUKIATHOW XMMHHM M TPUBUAIBHBIE HAa3BaHUS
BOXHEHIINX BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH, (heHOT, GopManbaerus, yKCycHas: KUCIOTa,
[JIMLMH, yrapHbId TIa3, YIVIEKUCIBIM Tra3, aMMHaK, ranieHas W3BECTb, HETalleHas HW3BECTb,
NUTHEBAsE COAA M JIPYTUX), COCTABIATH (DOPMYJIbI HEOPTAaHMYECKHX M OPTaHUYECKHUX BEIIECTB,
YPaBHEHMsI XHMHYECKHUX pEaKLUUd, OOBICHATh MX CMBICI;, HOATBEPXKIATh XapaKTEpHbIE
XUMHUYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU M 3alMCSIMU YpaBHEHUN
XUMHUYECKHUX PEAKIIU;

IIP5  chopMUPOBAHHOCTH  YMEHUH  YCTaHABIMBATh  NPUHAMISKHOCTH  H3YYECHHBIX
HEOPraHMYECKNX U OPTaHUYECKUX BELIECTB K ONpPEAEIEHHBIM KlaccaM U IrpynnaM COEIUHEHMUH,
XapaKTepu30BaTh UX COCTaB U BAXKHEHIIME CBOMCTBA; ONPEAENATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METAJUIMYEeCKasi, BOJOPOJHAs), THUIMbBl KPUCTAUIMYECKHX PpEIIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMUYECKHE PEaKIUu;

ITP6 BiageHne OCHOBHBIMM METOAAMM HAyYHOTO IO3HAHMS BELIECTB U XMMHMUYECKUX SIBICHUN
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

IIP7 cpopMHpPOBaHHOCT, YMEHUH NPOBOIUTH pacueThl IO XHMUYECKUM (opmynam u
YpPaBHEHUSAM  XUMHYECKMX  peakUuil C  HCIOJNb30BaHMEM  (PU3MYECKHX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHbIE
YCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS IS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

IIP8 cdopmMHpOBaHHOCTE YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHYECKHH 3KCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLMU HA aJbACTUABI, KpaxMall, YKCYCHYIO KHUCJIOTY; J€HaTypaius
0eNKoB MpU HarpeBaHUM, I[BETHBIE pEaKIMHU OEIKOB; MPOBOJIUTH pPEaKLUUU HOHHOTO OOMeEHa,
OTpeNeNiATh Cpely BOJHBIX PAcTBOPOB, KAaUEeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHAT- H
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIepUMEHTAIbHbIE 3a/Jadd [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C TNPAaBWJIAMU TEXHUKU O€30MACHOCTH IpH
oOpallleHnn ¢ BellecTBaMU M J1abOpaTOPHBIM O000PYAOBAHHWEM; NPEICTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

ITP9 chopMUpPOBAaHHOCTH YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALIUIO, MTOJIy4aeMylo U3
pa3HbIX UCTOYHHUKOB (CpeicTB MaccoBoi nH(popMaluu, cetb IHTEpHET u Apyrue);



P10 cdopmMHpOBaHHOCTE YMEHHUH COONIOJATh MpaBWJIa HKOJOTHUYECKH IIeJIeCO00pa3HOro
NIOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHsI CBOErO 3/I0POBbsS U
OKpYXKarollled MPUPOAHON CpEelbl; YUHUTHIBaTh ONACHOCTh BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKA3aTels IPEAEIbHON JOIYCTUMON KOHLICHTPAlUy;
IMP11 nns oOydwaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHU 3I0POBBS: C(HOPMHUPOBAHHOCTD
YMEHUSl TPUMEHATh 3HAaHUS 00 OCHOBHBIX [JOCTYIHBIX METOJaX IIO3HAHUS BELIECTB U
XUMHYCCKHX SBJICHUM;

ITP12 nns cnensix U c1abOBUAAIMX 00YyYaIOUIMXCs: CPOPMUPOBAHHOCTh YMEHUS UCIOJIb30BaTh
penbedHO TOUeuHYI0 cructeMy o0o3HaueHwuit JI. bpaiins mist 3anucu Xxumudeckux Gopmyi.
JIMYHOCTHBIX Pe3yJIbTATOB BOCIIUTAHUS

JIPB 3 - neMOHCTpUpYIOLIMI IPUBEPKEHHOCTh K POJHOM KYyJIbTYpE, UCTOPUYECKON MMaMsATH Ha
ocHoBe 00BH K Poaune, poaHoMy Hapony, Majod poOAUHE, NPUHITHUIO TPAJAULUOHHBIX
LIEHHOCTEN MHOTOHALMOHAJIBHOTO Hapoa Poccuy;

JIPB 6 - npuHuMamomuid LeIM M 337aud  Hay4dHO-TEXHOJIOTMYECKOTO, AKOHOMHUYECKOTO,
UH(OPMALIMOHHOTO pa3BuTHs Poccun, roToBbIN paboTaTh Ha UX JOCTHKCHUE;

JIPB 7 - o0coO3HaKolMil NPHOPUTETHYKD IEHHOCTh JIMYHOCTHM YEJOBEKA; YBa)KaIOIIHM
COOCTBEHHYIO M YY)KYIO0 YHHKQJIBHOCTh B Pa3IMYHBIX CUTYallUsX, BO BceX (opMax M BHIAX
JESATEIIBHOCTH;

JIPB 9 — coOmoaronuii ¥ mpormaraHupyoImuid mpaBuiia 3I0poBOro u Oe3omacHoro obpasa
KU3HU, CIOPTa; MPEeAyNpexAaroliuid au00 NpeoJoJIeBaIOIUN 3aBUCUMOCTA OT aJKOTOJIA,
Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UIp U T.K. COXpaHSIOMUN HNCHUXOJOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIUXCS CUTYALMSIX;

JIPB 10 — 3a00Tsuiics 0 3auTe OKPYXKAIOIIeH Cpeibl, COOCTBEHHOM U Uy 0l 0€30MMacHOCTH,
B TOM 4HCJIE UPPOBOK;

JIPB 18 — npunumaromuid 1eiad M 3aJa4yd HayYHO-TEXHOJIOTHYECKOTO, 3KOHOMHMYECKOTO,
MH(OPMALIMOHHOTO U COLIMOKYJIBTYpPHOTO pa3BuTHs Poccuu, roroBblii paboTaTh Ha HX
JIOCTUKEHHUE;

JIPB 19 — ympaBmsttonuii coOCTBEHHBIM MNpPO(EeCCHOHANBHBIM pa3BUTHEM, PEIIEKCUBHO
OLICHUBAIOIINN COOCTBEHHBIN KU3HEHHBIN OMBIT, KPUTEPUU JTUYHOIN YCHEIIHOCTH, MPU3HAIOIIUN
LIEHHOCTb HEMPEPHIBHOI'O 00pa30BaHMSL.

JIPB 25 — pabortaTh B KOJIJIEKTUBE U KOMaHJIe, 3(PpPEKTUBHO B3aUMOJIEHCTBOBATh C KOJIJIETaMU,
PYKOBOJCTBOM, KJIUEHTAMH;

JIPB 31 — oco3Haroumii BbiOOp crnenuanbHocTH IlokapHas 0e30macHOCT M BO3MOHOCTD
peanu3alMM  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MpodeccHoHaIbHOM
JESATEIbHOCTH  KaKk BO3MOKHOCTM  y4acTHUSi B  PEUICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOJIEM;

JIPB 32 — conelcTBOBaTh COXPAaHEHHUIO OKpYXAloMIel cpedpl, pecypcocOepekeHuro,
3¢ (HEeKTUBHO AEMCTBOBAThH B UYPE3BBIYAMHBIX CUTYAIIHSIX.

B xone u3ydeHus: conmepkaHus, MpeayCMOTPEHHOIO HAcTosAlIed pabodel mporpaMMoHn,
CTYIEHTBl IPUCTYMAIOT K OCBOEHHUIO CIEAYIOIUX OOHUX U MNpodecCHOHAIbHBIX
KOMITeTEHIHI1:

OK 01. Bribuparp cmocoObl pemeHus 3anad  MpohecCHOHATBHONW AeATeNbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. HMcnonp3oBaTh COBPEMEHHBIE CPEICTBA IIOMCKA, AHAIM3a W HHTEPIPETALMU
uHpopMaluu ¥ HH(DOPMALIMOHHBIE TEXHOJIOTUM MAJIS BBIMOJIHEHMS 3a/ad MpoQecCHOHaTbHON
JESTEIBHOCTH;

OK 03. [1nanupoBaTh U peann30BbIBaTh COOCTBEHHOE NMPOPECCUOHAIBHOE U JINYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO JIEATEILHOCTh B MPOQEeCcCHOHAIbHON cdepe, NCIoab30BaTh
3HAHUS 10 MPaBOBON U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsIX;



OK 04. D} dexTuBHO B3anMOACHCTBOBATh U pabOTaTh B KOJIJIEKTUBE  KOMAH/]IC,

OK 05. OcyuiecTBisITh YCTHYIO U NHCbMEHHYIO KOMMYHHUKALMIO Ha IOCYIapCTBEHHOM
s3pike  Poccuiickori ®enepanmui ¢ y4eTOM OCOOCHHOCTEH COIMAIIBHOTO M KYJIBTYPHOTO
KOHTEKCTAa;

OK 06. IlposBiasTh TIpaKAaHCKO-MATPUOTHYECKYIO TO3MUIMIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TOBEJCHUE HA OCHOBE TPAJAMIIMOHHBIX POCCUMCKUX JTyXOBHO-HPAaBCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMM MEXHAIMOHAIbHBIX U MEXKPEITUTHO3ZHBIX
OTHOILICHUN, TPUMEHSATH CTAHAAPTHl AaHTUKOPPYIIIMOHHOTO TTOBEIACHUS;

OK 07. CopmelicTBOBaTh COXPaHEGHHUIO OKPYKAIOMICH Cpeabl, pecypcocOepekeHHIO,
NPUMEHSTh 3HaHWS OO0 W3MEHEHWW KIUMaTa, MPUHIMIBI OEpekIMBOrO MPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX;

OK 08. Vcnonp3oBare cpeacTBa (pU3HMUECKONW KyIbTYpPHI JUIsI COXPAHEHUS U YKPEIICHUS
3I0pOBbsl B Tpolecce MpodheccCHoHaNbHON MeATENBHOCTH U MOJJEpKaHUs HE0OXOIUMOTO
YpOBHS (PM3HUECKOM MOATOTOBICHHOCTH;

OK 09. Ilonb3oBarbcst mpoheCCHOHATBHONW JOKYMEHTAllMed Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.



CUHXPOHM3ALIUA JUYHOCTHBIX, METAIIPEAMETHBIX U IIPE/IMETHbBIX PE3YJIbTATOB C OBLLIUMHU U

MNPO®ECCHUOHAJIBHBIMU KOMIIETEHIIUAMMU

Obume u ILnanupyembie pe3yabTaThbl
npogdeccuoHaJIbHbIE
KOMITETeH N JIMYHOCTHDBIE, MeTaNPeAMETHbIE IlpeamerHbIe

OK1 JI3, MIT1-MIT5, JIPB16, JIBP19 [1P1- [IP 2, [1P4, [IP6

OK2 JI10, JI25, JI32, MII11- MI16, JIBP9 ITP3- I1P5,

OK3 JI13, J16, JI10, JI16, JI19, MII1-MI14 [1P2, T1P4, TTP6

OK4 JI3, MIT1-MIT5, JIPB16, JIBP19 I1P1-TIP6

OK5 JI10, J125, JI32, MII1- MI16, JIBP9 [1P2- TIP6

OK6 JI13, J16, JI10, JI16, JI19, MIT1-MI14 [TP1, TTP6

OK 7 TIP2, [1P4, IIP6

JI3, MIT1-MII5, JIPB16, JIBP19, JIBP 25

OK 8 I1P1, ITP6
JI10, JI25, JI32, MI11- MII6, JIBP32

OK 9 I1P2, ITP4, I1P6
JI3, J16, JI10, JI16, J119, MII1-MI14




1.4. O0bém 00111€00pa30BaATEILHOIO NPeIMETa U BUAbI Y4eOHOIi padoThI

Bup yuedHoii padoTbl

O0BEéM yacoB

Bcero 1 2
ceMecTp | cemecTp

O061bém o0pa3oBaTeIbHON MPOrpaMmbl (BCero) 72 34 38
CymmapHasi Harpy3ka BO  B3aUMOJECTBHH ¢ 72 34 38
npenojaasaresieM (Bcero)
B TOM YHCIIE:
TEOPETUUECKUE 3aHITHUS 28 12 16
MPAKTUYECKHUE 3aHATHS 34 18 16
KOHTPOJIbHBIE PaOOThI 8 4 4
U3 HUX B JOpME NMPAKTUYECKON MOATOTOBKU 42 22 20
npodeccnoHaTbEHO-OPHEHTHPOBAHHOE COICPKAHKE 18 9 9
IIpomexyTouHas aTTecTALMSA 2 0 2
CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero) 0 0 0

IIpome:xxyTouHast arrecranus B gopMme 1 PpepeHIUPOBAHHOIO 3a4eTa
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2. TemaTH4ecKHui IUIAH U coacpiKkaHue 06m606pa30BaTe.ﬂLHOF0 npeamMera «XHMHUSD

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyembie
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.Ib 4acoB KOMIIeTeHIIH
1 2 3 4
OcHoBHoOe cogepkaHue 64
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCTBA 6 OK 01
Tema 1.1. OcHOBHOe coiep:KkaHue 4
Crpoenne atoMoB | Teopernueckoe o0ydeHune 2
XUMHHCCKUX CoBpeMeHHass Mojielib CTpoeHUs aroma. CHMBOJIMYECKHN S3bIK XUMHHA. XUMHYECKUH JIIEMEHT.
SJICMEHTOB H OnekrporHas KoHpurypamus atoma. Kimaccupukanus XUMHYECKHX 3JIEMEHTOB (S-, P-, 0-3JIEMEHTHI).
npupona Banentneie  onekTpoHbl.  BanmeHTHOCTh.  DIeKTpOHHass ~ HpUpPOJa  XHUMHYECKOHW  CBSI3M.
XUMHYECKOH DNEKTPOOTPULIATENIBHOCTh. BuUIpl XMMHUYeCKOll CBA3M (KOBaJeHTHAas, HOHHAs, MeTaIndyeckKas,
CBA3H BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUs
IIpakTHYecKue 3aHATHSA 2 B dopme
Pemenye 3amaHuii Ha HCHOJL30BAHME XHUMHYECKOWM CHMBOJIHMKHA M Ha3BaHUU COEIWMHEHUH IIO MPAKTUYECKOU
HOMEHKJIATypE MEXIYHApPOJHOIO COK3a TEOPETHYECKOM M MPHUKIAAHOW XUMHHM M TPUBUAIBHBIX MOJITOTOBKH
Ha3BaHUU JIJIST COCTABJICHUS XUMUYECKUX (POPMYII IBYXaTOMHBIX COEAUHEHUU (OKCHUIIOB, CYJIb(HUIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTAaHUUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB.
[IpakTuueckue 3aaHus Ha YCTAHOBIICGHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XUMUYECKUX AJIEMEHTOB U
MEePUOIUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCJUHEHHUHA B COOTBETCTBUHU C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M TAONHIA | [IpakTHYecKHe 3aHATHS 2 B ¢opme
A.W. Mennencesa Ilepuoauueckas cucremMa xumMuueckux dneMeHToB J[.M. MenneneeBa. @PuU3MYECKUH CMBICI MPAKTUYECKOU
ITepuoanueckoro 3akona J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWMCTB XHMHYECKHX MOITOTOBKH

AJIEMEHTOB, O0pa3yeMbIX MMM TPOCTBIX U CJIOXKHBIX BELIECTB B COOTBETCTBUU C IOJIOKEHHEM
XUMHUYECKOro aneMeHTa B Ilepumommdeckon cucreme. MHpOBO33PEHUECKOE M HAydyHOE 3HAYCHHUE
ITepuognueckoro 3axona J[.M. MenneneeBa. Ilpornosst [I.JMI. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX DJIEMEHTOB.

PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha XapaKTEPHU3alUI0 XUMHYECKHUX
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2JIeMEHTOB «MeTainueckue / HeMETATHYECKUE CBOMCTBA, AJEKTPOOTPHUIIATEILHOCTh XUMHUYCCKUX
AJIEMEHTOB B COOTBETCTBHUH C UX 3JICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOJUYECKON cUCTEME
xumuueckux dyemenToB .M. MengeneeBay

Paznen 2. Xumuueckue peakuumn

10

Tema 2.1. Tumsr
XUMHAYECKHAX
peakuuii

OcHoBHOe conep:kaHue

TeopeTuyeckoe o0yueHue

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil ¢ ydacTHeM HEeOpraHn4decKux BemecTB. CocTaBleHHE
YpaBHEHUU peakUui COENMHEHUs, DPA3JIOKEeHHs, 3amelleHus, oOMeHa, B T.4. peaklUHil TropeHus,
OKHCJIEHUS-BOCCTAHOBJICHMUS.

YpaBHEHHUs] OKHUCIEHHUA-BOCCTaHOBJICHUs. CTeneHb OKHUCIeHUsA. OKHCIUTENb M BOCCTAHOBUTEIb.
CocraBieHre U ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B MPUPOJE, MPOU3BOJICTBEHHBIX IMPOLIECcCaxX U
KU3HEJESATEIIbHOCTH OpPraHU3MOB

OK 01

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue
Peaxiius ropeHust, Kak OKUCIUTEIb-BOCCTAHOBUTENIbHAS PEAKIIUs, YCIOBUS €€ MPOTEKAHUS

B T.4. 2

HpaKaneCRue 3aHATHSA

Tema 2.2.

DNEKTPONUTHYEC
Kasi JUCCOLHAIs
¥ MOHHBINA 00OMEH

OcHoBHOE conep:kanne

Teopernueckoe o0y4enue

Teopus anekTpoauTHyecKol quccoranuu. MoHbl. DIeKTpoIuThl, HEANEKTPOIUTHI. Peakiiuu HoOHHOTO
oOMeHa. CocTaBieHHe peaklUuii MOHHOTO OOMEHa IyTEM COCTABJIEHUS UX IOJIHBIX M COKpAIIeHHbBIX
MOHHBIX ypaBHeHHH. KHCI0THO-OCHOBHBIE peakuuu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX Peakluit

OK 01
OK 04

IIpogheccuonanvno-opuenmuposgannoe cooepoicanue
DIEKTPOIUTHI, KaK (PaKTOP KOPOTKOTO 3aMbIKaHUS U BOTOPAHMS KOMIIBIOTEPHON TEXHUKH

BT.4u. 1

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEaKIIUi’.

HccnenoBanue TMIOB (IO COCTAaBY M KOJUYECTBY MCXOHBIX U 00pa3yIOIIMXCS BEIECTB) U MPU3HAKOB
XUMUYECKUX peakiui. [IpoBenenne peakiuié HMOHHOTO OOMEHa, OMpEeNeJeHHUE Cpeabl BOIHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHUE HOHHBIX peaKkLni

KouTtpoubHasn
padora 1

CTpO@HI/Ie BEIIECTBA U XUMHUUYCCKHUE PCAKIIUU

B ¢opme
MPAaKTUYECKOU
MOATOTOBKH

Pazpea 3.

CTpoeHne 1 CBOICTBAa HEOPTAaHUYECKUX BellecTB

18

Tema 3.1.

OcHoBHOe conep:kanue

OK 01
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Knaccudukanus, | Teopernuyeckoe o0yueHue 2 OK 02
HoMeHKiatypa u | [Ipenmer nHeoprannueckon xumuu. Knaccudukaius HeopraHndeckux BemecTs. [IpocThie u cioKHbIe K 1.2
CTpOcHHE BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). IIK 1.3.
HEOPraHUIeCKHX B3auMoCBsA3b HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOsIHUA BelecTBa. Kpucramnmyeckue u I[IK 1.6
BeLLIECTB amopdHble BeuiecTBa. THUITBI KPUCTATUIMYECKUX PEIIECTOK (aTOMHAsA, MOJIEKYJISIpHAs!, HOHHAS, IIK 2.4

MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH.

3aBUCHUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMHUUYECKOM CBSI3U U THIIA KPUCTAIUIMUECKOMN

pemietku. [IpyunHbl MHOrOOOpa3us BEIIECTB

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue BT.ul

CBolicTBa HEOPTraHUYECKUX BEILIECTB HA MPEAMET BO3TOPAHUS U MOKAPOTYIICHUS. Y CIIOBUS XpaHEHUS

OTHEOIACHBIX BELIECTB

IIpakTHyeckue 3aHATHS 4 B dopme

MPaKTUYECKOU
[IOAITOTOBKH

Tema 3.2. OcHoBHoOE coiepxaHue 8 OK 01
duzmKo- Teopernyeckoe odyuenne 4 OK 02
XUMHUYECKHE Mertannel. O6mue gunyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. CriocoObl mojyuyeHusl. 3HaueHue 1 IK 1.2
CBOICTBA METAJIJIOB M HEMETAJJIOB B INPUPOJE U JKU3HEICATEIBHOCTH 4YEJOBEKAa M opraHu3moB. Kopposus IK 2.4
HEOpraHHYeckux | METAJUIOB: BUJIBI KOPPO3HH, CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3UHU IIK 2.6
BELIECTB Hemeramnsl. OOmme ¢Qusnueckue M XUMHUYECKHE CBOMCTBA HeMETaJuloB. TUIMYHBIE CBOICTBa 1 gi gg

HemetasuioB IV— VII rpynn. Krnaccudukanuss m  HOMEHKIaTypa COEIMHEHUN HEMETaJlIoB. ’

KpyroBopoTbsl GMOT€HHBIX 3JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIIOB, 2

KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOIHBIX

COEIMHEHUH, BBICIIMX OKCHJIOB U TUIPOKCUIIOB

IIpogeccuonanvro-opuenmuposantnoe cooepicarue BT.4 3

CBolicTBa METAJJIOB K HEMETAJJIOB HA IIPEIMET BO3TOPAHUS U MOKAPOTYLIEHUS. Y CIIOBHS XpaHEHUS

OTHEOIIACHBIX BEUIECTB

IIpakTHyeckue 3aHATHSA 2 B ¢opme

CocraBieHrne ypaBHEHUN XMMHUYECKUX PEaKIUil ¢ y4yacTHEeM IPOCThIX U CIOKHBIX HEOPraHMYECKUX IPAKTUYECKON

BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHIOB METAJUIOB, HEMETAIJIOB M aM(OTEPHBIX 3JEMEHTOB; [OJITOTOBKH
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HEOPraHMYeCKUX KHUCIOT, OCHOBAaHMM M aMQOTEPHBIX TI'MJIPOKCUAOB; HEOPIaHUYECKUX COJIEH,
XapaKTEepU3YIOLIUX UX CBOKCTBA.

Penienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, MOJIyYCHUE H
0e30IacHOe HCIOJb30BAHMWE BAKHEHMIINX HEOPTaHWYECKHX BEIIECTB B OBITY W IMPaKTHYECKOU

JACATCIIBHOCTH YCJIIOBCKA

Tema 3.3. OcHoOBHOe cojiep:KaHue 2 B dopme
Wnentndukanus | JlaGopaTopHbie 3aHATHS 2 IPaKTUYECKON
HEOPraHMYCCKUX Ipogheccuonanvro-opuenmuposannoe cooepaicanue OArOTOBKH
BELICCTB JlaGopatopHas pabota «/aeHTruuKaIys HeOPraHUIECKUX BELIIECTBY.

Pemenne sKCnepUMEHTAIBHBIX 33Jad 10 XUMHYECKMM CBOMCTBaM METANIOB U HEMETAJJIOB, IIO

pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJJIOB.

Nnentudukanuss HEOPraHMYECKUX BEIIECTB C MCIOJb30BAHHEM HX (DU3HKO-XUMUYECKUX CBOWCTB,

XapaKTEpHBIX KaueCTBEHHBIX peakmuii. KauecTBeHHbIe peakuuu Ha cynbdar-, kapOoHAT- U XIJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpoubnas CBolicTBa HEOPTaHUYECKUX BEILLIECTB 2
padora 2
Pa3nea 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelleCTB 2 cemecTp

22

Tema 4.1. OcHoBHoOE coiepraHue 4 OK 01
Knaccudukanus, | Teoperndyeckoe o0yueHue 2 IIK 1.2
CTPOCHHUE U [losiBIeHHE M pa3BUTHE OPTAHMYECKOM XMMHHU Kak Hayku. [Ipenmer oprannueckoi xumMun. Mecto u 1K 1.3.
HOMEHKJIaTypa 3HAUYEHUE OPTraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK. MK 1.5
OpraHHYecKHX XVMMHYECKOE CTPOCHHE KaK MOPSJAO0K COEAMHEHMsS] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. IIK 1.6
BEIIECTB OcHOBHBIE MOJOXEHUS TEOPUN XUMUYECKOTO CTPOEHUSI OpraHndeckux coequHennit A.M. bytieposa. 1K 2.4

VYraepoaHslii CKEJNET OPraHUYECKOM MOJEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOIO 1K 2.6

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 1K 3.7

[lonatue o ¢ynkunoHanbHOi rpynme. Panukan. IlpuHmunsl KiaccUpUKAMKU  OPraHUYECKUX

coenquHeHU. MexayHapoaHas HOMEHKJIAaTypa U TMPUHLUIBI HOMEHKJIATYpbl OpPraHu4ecKuX

coequHenuil. [loHsTne 00 a30TCOAEp)KAIIMX COEAMHEHHSX, OMOJOTMYECKHM AaKTHBHBIX BEIIECTBAX

(yrmeBosmax, »Xupax, Oenkax U Jp.), BBICOKOMOJEKYJSPHBIX COEIWHEHHUSAX (MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYeckne 3aHATHA 2 B dopme

Homenknatrypa OpraHMYecKUX COEAMHEHUN OTIENbHBIX KJIaccOB (HACHIINICHHbIC, HEHACBIIICHHbIE U IPaKTUYECKON
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apoMaTHYECKHE YIIIEBOAOPOIbl, CHUPTHI, (PEHOIBI, abIeru/bl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.) IIOATOTOBKH

CocraBieHne MOJHBIX M COKPAICHHBIX CTPYKTYPHBIX (OPMYNI OPraHMYECKHX BELIECTB OTIEIbHBIX

KJIACCOB, MCIIOJIb3Ysl MX HAa3BaHUS [0 CUCTEMATUYECKOM M TPUBHAIBHOM HOMEHKIAType (ITHJIEH,

aleTUIICH, TIUIEepuH, (eHon, GopMalbaeru, yKCycHas KHCIIOTa, TIHMIHH). PacdeTsl mpocTeniei

dbopMyIbl OpraHu4ecKOl MOJICKYJIbI, HCXO0JIA U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHOBHOe coiep:KaHue 10 OK 01
CaoiicTBa Teopernueckoe 00yueHue 6 OK 02
OpraHUYEeCKUX OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KIaccoB (0COOEHHOCTH 1 OK 04
COETMHEHUN KJIaCCU(UKAMK W HOMCHKJIATYPHl BHYTPH KJIacca; TOMOJIOTWYECKHH psa u obmas Qopmyna; TIK 1.3.

nzomepust; pu3nvecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIOCOOBI OMyYeHUs): K 1.4

— NpEeJesbHbIE YITIEBOAOPOb! (aJIKaHbl M LMKIJIOATKaHbl). ['OpeHre MeTaHa Kak OJWH U3 OCHOBHBIX 1 K 1.5

HMCTOYHUKOB TeIlIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIEBOIOPOAOB, HAXOXKICHHE IIK 1.6

B IIPUPOJIE U IPUMEHEHUE AJIKAHOB; [IK 2.6

— HeMpeAenbHbIe (aTKEHbI, AJIKUHBl M aJIKaJWEHBI) M apoOMaTHYECKHE YIIeBOJOpobl. [opeHue IIK 3.6

AlETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB I1IK 3.7

— KHUCJIOPOJICOIEpIKale COeAMHEHUS (CIUPTHI U (PeHOIBI, KApOOHOBBIE KUCIOTHI U A(UPHI, allbICTUIbI 1

U KETOHBI, XHUpbI, yriaeBojbl). lIpakTHueckoe NpUMEHEHHE ASTHJICHTJIMKOJS, TJIULEpUHA, (QeHoa.

[Tpumenenue ¢dopMmanpaeruaa, aneTaabAernjia, YKCYCHOM KHCIOTBl. Mblla Kak COJM BBICIIUX

KapOOHOBBIX KUCIOT. Moro1e CBOMCTBA MbLIa

— a3oTcojepXkallie COoelWHEHHs (aMMHbBI M aMHHOKHUCIOTHI, OelkH). BbicokoMoneKkynspHble 1

coeMHEHUs (CUHTETUYEeCKUE U OMOJIOrMYecKH-aKTHUBHBIE). MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO.

[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPABJIEHUE €T0 MCIOIb30BaHUS.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU OPTraHUYECKUX COCTMHEHHUN

IIpogeccuonanvro-opuenmuposanmoe cooepicarue BT.u 4

CBoiicTBa OpraHMYECKUX BELIECTB HA MPEIMET BO3TOpaHUs U NokapoTynieHus. Opranndeckue
BEIL[ECTBA, UCITOJIb3YEMBIE JIUISl IPOU3BOJACTBA B3PhIBYATKU. Y CJIOBHS XPAHEHHUs OTHEOIIACHBIX BEIIECTB

IIpakTHyeckne 3aHATHA
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CBoiicTBa OpraHMYECKHX COCAMHEHHH OTICNBHBIX KIaCCOB (TPUBHAIBHAS W MEKIyHApOIHAS 4 B dopme

HOMEHKJIATYpa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI TIOIYUCHUS): TIPEIENbHbIE (ATKAHbI U UKIOATKAHBI), PaKTHYECKOM

Hernpe/esbHbIe (aTKEHbI, aTKHHBI U AJIKaJMEHbI) 1 apOMATHYECKHE YIIIEBOAOPO/IbI, CIIUPTHI H (HEHOJIBI, HO/ITOTOBKH

KapOOHOBBIE ~ KUCIOTBI ¥ AS(UPBI, AIBICTHIBI W  KETOHbI, aMHHBI W  aMHHOKHCJIOTHI,

BBICOKOMOJIEKYJISIPHBIC COCAMHEHHMS. 3aJaHusl Ha COCTABJICHHE YPABHCHUH XHMHYECKHUX PEaKIUi C

y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUH MX COCTABA M CTPOCHHUS

CocraBneHne cxeM peakiuidi (B TOM 4YHCIE IO MPEUIOKEHHBIM IEMOYKaM IPEBpAIICHHH),

XapaKTEePU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUM OTIEIBHBIX KJIACCOB, CIIOCOOBI

UX MOJy4YeHHs ¥ Ha3BaHUEC OPraHMYECKHX COCIMHCHHN IO TPUBUAIBLHON WM MEXIYHAPOIHOM

CHCTEMATHYECKOW HOMEHKIIATYPE.

PerieHne MPaKTHKO-OPHEHTHPOBAHHBIX TCOPETHUYECKMX 3aJaHMil HAa CBOWCTBA OPraHUYECKUX

COEJIMHEHUH OT/IENBHBIX KIIACCOB

JlabopaTopnas paGora 2 B ¢opme

JlaboparopHas padota “IIpeBpaiiieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHuu". NPaKTHYECKOH

[Tonmyuenue »STHIEHA W U3yYE€HHUE €ro CBOMCTB. MopaenupoBaHue MOJIEKYT M XHUMHUYECKUX HIOATOTOBKH

IPEBpAICHHI HA TPUMEPE dTaHa, STHJIEHA, alleTHIICHA | JIp.
Tema 4.3. OcHoBHoOE coiepraHue 6 OK 01
Vnentuduramms | TeopeTnueckoe o0ydeHne 4 OK 02
OpraHHICeCKHUX Buoopranuueckue coenuHenus. IIpuMeHeHne W OMOJIOTMYECKas pOJb YIIeBOAOB. OKHCIEHHE 2 OK 04
BCILCCTB, UX YIJIEBOJIOB — HCTOYHUK HHEPTUM JKUBBIX OpraHu3mMoB. OOlacTH TpPUMEHEHHS aMHHOKHCIOT. IK 1.6
3HA9CHUC U [peBpaiieHuss OENKOB MUINKM B OpraHu3Mme. buonoruueckue QyHKIMH OelkoB. bBuosornueckue [K 2.4
TIPUMCHCHNIC B GyHKIMM )KUpoB. Porh opraHmueckoil XMMUH B pelIeHUH Po0JIeM MUIIEeBOH 0€301acHOCTH IK 2.6
ObITOBOH 1 Poiib  OpraHMYecKoil XHMHH B PENICHHH MPOOJEM JHEPreTHYECKON OE30MacHOCTH, B Pa3sBUTHU 2 IIK 3.7
TIPOM3BOACTBCHHO | e nprunbl, CO3JaHUN HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB SHEPTHH (2JIbTCPHATHBHBIC HCTOYHHKH
W ACATCIABHOCTH | speprun). OmacHOCTh BO3AEHCTBHS Ha JKUBBIE OPTaHM3Mbl OPTaHWMYECKUX BEIIECTB OTAEIBHBIX
HenoBeKa KJIAcCOB (YIJIEBOMOPO/IBI, CIUPTHI, (DEHOJBI, XJIOPOPTraHHMYECKHE MPOU3BOJAHbBIE, AIBICTHIBI H JIp.),

CMBICII [TOKa3aTesIsl PEENTHHO TOMYyCTUMOM KOHIIEHTPAIIH

IIpogheccuonanvro-opuenmuposanHoe cooepiucanue BT.4 2

W nenTuduKamnms OpraHnyecKux BENIECTB, X 3HAUEHUE U IIPUMEHEHHE B MIOKAPOTYIIEHUN

JlabopaTopHble 3aHATHS 2 B ¢opme

Jlabopatopnas pabora: “UaeHTUPUKAIUS OPrAHMIECKUX COSNHEHHUI OTIEBHBIX KJIACCOB” HPaKTUYECKON

UneHTndukanns OpPraHUYeCKUX COCAMHEHHI OTACNBHBIX KIAacCoB (Ha TMpHUMeEpe ajb/CrUjIoB, HOATOTOBKH

KpaxMaJia, YKCyCHOW KHCIJIOTbI, OEJIKOB U T.II.) C MCIIOJIb30BaHHEM HX (PU3MKO-XMMHUYECKHX CBOMCTB H
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XapaKTepHBIX KaueCTBEHHBIX peakuui. JleHarypauus Oenka npu HarpeBaHuu. L[BeTHble peakiuu
0enkoB. BO3HMKHOBEHHE AHATIMTUYECKOIO CHUTHAjJa C TOYKU 3PEHHUS] XMMHYECKUX IPOLIECCOB IMpHU
NPOTEKaHWW  KAUeCTBEHHOW  peakluu, TMO3BOJSIOMEH  WACHTU(DUUIUPOBATH  MPEAJIOKEHHBIE
OpraHWYECKUE BEIIECTBA

KonTpoJsbnas CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB 2
padora 3
Pa3znen S. Kunernyeckune 1 TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XMMUYECKUX PeaKkiuii 2
Ckopoctb OcHoBHOe conep:kanue 2 OK 01
XHMqufKHX Teopernueckoe o0yueHue OK 02
PCAKILIH. CKOpOCTh peakIiiM, €€ 3aBHCHUMOCTh OT Pa3jMuYHBIX (aKTOPOB: MPHUPOABI PEArMPYIOLIUX BELIECTB, IK 2.6
Xumuueckoe KOHIICHTPAIMK PEAruPYyIONIMX BEUIECTB, TEMIIEPATYPhl W IUIOMIAAN PEAKIMOHHON IOBEPXHOCTH. 1K 3.6
paBHOBECHC TemoBbie 3 (HEKThl XUMUYECKUX peakUuid. DK30- U SHIOTEPMUUECKHE, PEAKIHH. TIK 3.7
OOpatumocTh peakiuil. XMMHUYECKOE PABHOBECHE M €ro CMEIICHHE MO0J JACUCTBUEM pPA3IUYHBIX
(bakTopoB (KOHIEHTpALlMsS pPEareHTOB WU MPOAYKTOB pEAaKIMH, JaBlIEHUE, TeMmIeparypa) Ui
CO3J]aHUs] ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XuMU4yecKux npoueccon. [Ipunnun Jle [laTense
IIpogheccuonanvro-opuenmuposannoe cooepicanue B T.Y 2
CKOpOCTh pEaklMU TOpEHHs, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB.. TemioBble 3((EKThI
XUMHUYECKHUX PEaKIMi. DK30- U SHIOTEPMUYECKUE, PEAKIIUU B OKAPOTYIIEHUHI
Pa3nea 6. PacTBOpBI 4
Tema 6.1. OcHoBHoOE coiepraHue 2 OK 01
[TonsTHE O Teopernyeckoe o0y4yenune OK 07
pacTBopax PactBopenue Kak (U3MKO-XHMHUYECKH mporiecc. PactBopbl. CriocoObl MPUTOTOBIEHHS PacTBOPOB. IIK 1.2
PacTtBopuMocTs. MaccoBass [ons  pacTBOpeHHOro BemiecTBa. CMbICH TOKa3aTessd MPEAeNbHO IIK 1.3.
JIOIYCTUMOM KOHIIEHTPAIMH M €TI0 UCIIOIb30BAHUE B OLIEHKE DKOJIOTHUYECKON O€30MaCHOCTH. IIK 2.4
[IpaBuna >KOJOTHMUYECKH 11€JIeCO00pa3HOro MOBENEHUS B OBITY M TPYJOBOHM IESTEIBHOCTH B IENAX 1K 3.7
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAKOUIEH TPUPOTHON CPEbI; OMACHOCTh BO3JICUCTBUS HA KUBbBIE
OpraHU3MBbl OIPEJEIICHHBIX BELIECTB.
Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HAa PacTBOPBI, UCIIOJIb3yEMbIE B OBITOBOM
Y IIPOM3BOJCTBEHHON I€ATEIbHOCTH YEJIOBEKA
IIpogheccuonanvro-opuenmupogannoe cooeprcanue BT.ul
I'oprounie KuAKOCTH U PacTBOPHI B arpOHOMHHU
Tema 6.2. OcHoBHoOe coepxxaHue 2 B dopme
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HccnenoBanue JlabopaTopHble 3aHATHS 2 IIPAKTUYECKON
CBOMCTB JlaboparopHas padota «IIpurorosiaeHue pacTBOpoB». IIOATOTOBKH
pacTBOpOB [IpuroroBneHre  pacTBOPOB  3aJaHHOM  (MaccoBoM, %)  KOHUEHTpauuu (C  IPaKTUKO-
OPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEICIIEHUE CPEIbl BOJHBIX PAaCTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
KoHnTpoabHasn PactBops! 2
pabora 4
Paznen 7. XuMmusi B ObITY U IPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA 6 OK 01
Xumust B ObiTy 1 | OCHOBHOE COlEP/KAHHE OK 02
TIPOU3BOICTBCHHO | Togpernyeckoe oGyuenne IIK 1.2
U JeSITENbHOCTH v v v TIK 1.3.
qOlIOBeKA Hogeiimme nocTnkeHnss XAMUYECKONH HAYKW U XUMHUYECKOW TEXHOJIOTUHU. Poibh XuMun B obecrieueHnn K 3.6
9KOJIOTHYECKOH, SHEpreTH4ecKoil 1 NuiieBoil 6e30MacHOCTH, pa3BUTUU MeauLMHbL. [IpaBuia noucka u K 3' 7
aHaM3a XUMHYECKOW WH(OpManmuu W3 pa3IMYHBIX HMCTOYHUKOB (HaydyHas W Yy4eOHO-Hay4dHas ’
JUTEpaTypa, CpeICTBa MaccoBOi nH(popmanuu, cetb MHTEpHET)
IIpakTH4eckue 3aHATHS 4 B dopme
[Touck u aHanu3 KeWCOB O MPUMEHEHMM XMMMYECKHX BEIIECTB M TEXHOJOTMH C ydyeToM Oymaymiei PaKTUYECKON
npopecCHOHATBPHON  JIEATENIFHOCTH 10  TeMaM: BaKHEHIIME  CTPOWTENbHBIE  MaTepHaIbl, MOJITOTOBKH
KOHCTPYKLIMOHHBbIE MaTepHajibl, KpacKd, CTEKJO, KepaMHKa, MaTepualbl il 3JIEKTPOHMKH,
HaHOMATepHalbl, TEKCTHJIbHBIE BOJOKHA, WCTOYHHUKHA DHEPTHH, OpraHMYECKHe W MHHEpAIbHBIC
y100OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHUSI.
3ammra: [lpeacraBieHne pe3ynbTaToB pelIeHns KeHCoB B popMe MUHU-IOKIIaJa C Ipe3eHTannel
IIpomeskyTouHasi aTTeCTALUS MO AUCHMILINHE (3a4eT) 2
Bcero 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
ITPEJIMETA

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Jnis  peanuzanyy MpPOrpaMMbl TUCHMIUIMHBI JOJDKHBI OBITH TPETYCMOTPEHBI CIICAYIOIINE
CHelMallbHble TOMEIICHUs: Y4eOHBbIH KaOMHET XUMUU W/WIK Yy4eOHOM XUMHYECKOH
nabopaTopuu.

O6opynoBanue yueOHOro KabuHeTa (HarysiIHbIe TTOCOOMS): HaOOPhI MAaPOCTEPKHEBBIX MOJIeIIeH
MOJIEKYJI, MOAETH KPUCTATMYECKUX PEIIETOK, KOJIEKIIUN MPOCTHIX U CJIOKHBIX BEIIECTB W/WIIN
KOJUIGKIIUM TIOJMMEPOB; KOJUIEKIMS TOPHBIX IOpPOA M MHHEpalioB, Tabnuua MeHaeneesa,
yueOHble (puIbMbI, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

TexHuueckue cpenctBa OOy4YeHHS: KOMIIBIOTEp C YCTPONCTBAMHU BOCIPOU3BEACHHUS 3BYKA,
INPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MyJbTUMEIUIHAS JTOCKA, yKa3Ka-Tpe3eHTep s
MpE3CHTALIH.

Oo6opynoBanue 1aboparopun U paboOUIMX MECT JIAOOPATOPUU: MEH3YPKH, IMHUIICTKH-KATICIbHUIIBI,
TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHBIE U MOKPOBHBIEC CTEKJIA, TUIAHIIETHI AJIs KanelbHbIX
peakiuii, GpuIbTpoBaNbHAs Oymara, MPOMBIBAJIKU, CTEKIISTHHBIE TIPOOUPKH, PE3MHOBBIE MTPOOKH,
donapuku, Ha0Op pEAKTUBOB, CTEKJISHHBIC MANOYKHU, IITATUBBI s NPOOUPOK, MEpPHBIE
LIWIMHJIPBI, BOPOHKHM CTEKJISHHbIE, BOPOHKHM JeluTeNbHbIe LuauHapudeckue (50-100 mo),
CTYNIKH C TEeCTHKOM, (aphopoBble YalIKW, MUHIETHI, (GUIBTPBI OyMaxkHble, BaTa, Mapis,
YacoBBIE CTEKJIA, DJIEKTPOIUINTKH, JIAOOpAaTOpPHBIC INTATHBBI, CIUPTOBBIE TOPEIKH, CIHWYKH,
npubop s moiydyeHus ra3oB (Wid mpoOUpKa ¢ ra300TBOAHOW TPYOKOI), nepkaTenu s
pOOUPOK, CKIISTHKH JJISi XPaHEHUS] PEaKTHBOB, Pa3JaTOYHbIC JIOTKH; XUMHUECKUE cTakaHbl (50,
100 u 200 mm); mmareny; MUHLETHI; THUTEIbHBIE HIMIIBI; CEKYHAOMEpPHI (TailMephl), MEpHbIE
npobupku (Ha 10-20 mu1) u mepHsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Wiu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHEe KojaObl ans tutpoBanus (50 m 100 mu);
WH/IMKATOpHBIE TOJOCKM [uis onpeaeneHns pH W cTaHgapTHas WHIUKATOpHAs IIKaa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UTU aHATTMTUYECKUE
Bechl, pH-MeTphl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOe 000pyAOBaHUE.

[Tpy HaMM4MK HEOOXOIUMOTO OOOPYAOBAHMS 3aHATHS O (PU3UKE B HEKOTOPHIX CIIydasiX MOTYT
MIPOBOAMTHCS B UMEIOIIUXCSI B 00pa30BaTeIbHON OpraHU3aIli MaCTEPCKUX MM TaO0paTOpHsIX.
TexHuueckue cpencTra 00yIeHus:

- UHTEpaKTUBHAS JI0CKa;

- IPOEKTOP;

- KOMIIbIOTEp C JHLeH3noHHbIM [10.

BHueaynuropHas camocTosiTenbHast paboTa CTYA€HTOB obecrieueHa BO3MOKHOCTBIO CBOOOTHOTO

A0CTyIIa o6yqa}0m1/1xc;1 K CpeacCTBamMm I/IHTepHeT

3.2. UndopmanuonHoe odecnieyeHne 00yueHust

OcHOBHbBIE TeYaTHbIE U3TAHUS
1. AadunorenoBa, M. B. Xumusi: yaeOHUK ¥ TPAKTUKYM JUIsI CpeaHEro mpodecCruoHaIbHOTO
obpazoBanus / U. B. Audunorenona, A. B. badkos, B. A. [TonikoB. — 2-e u3., UcHp. U J0M. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. Uleromuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A. Hleronmxuna, JI. B.
MunaeBckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
3. Hukonbckuit, A. b. XuMmus: y4eOHUK M MPAKTUKYM Ui CPeAHEro Mpo¢eCCHOHATHLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
W3narensctBo KOpaiit, 2022. — 507 c.
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4. Xumusi: yueOHUK JUIsl cpenHero npodeccronanbHoro odpasosanus / FO. A. Jlebenes, I'. H.
®danees, A. M. TI'ony6es, B. H. [llanoBain; mox o6mieit penakmueit I'. H. ®aneeBa. — 2-¢ 3.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

JlonoJiHuTeIbHbIE HCTOYHUKH
1. Xumus. 10 kmace. Yroyonéunsiii ypoens : yueOuuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. [poznos, B.B. Jlynun; nox pexn. B.B. Jlynuna. — M.: IIpocsemenue, 2022. —
446, [2] c.: un.
2. Xumus. 11 xnacc. YriyOnéunsiii yposens : yueonuk/ B.B. Epemun, H.E. Ky3smenxko, A.A.
Hpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemienue, 2022. — 478, [2] c.: ui.
3. Xumus. Yrimyonenusiii yposenb. 10—11 kmaccel: pabovas nporpamma k nuann YMK B.B.
Jlynuna: yuebHO-MeToaudeckoe nocodbue / B.B. Epemun, A.A. Ipo3nos, U.B. Epemuna, 3.10.
Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
4. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepennna, A. A.
HpoznoBa u ap. «Xumusi. YrnyoneHHblid ypoBenb». 10 kimacc / B. B. Epemun, A.A. Jlpo3nos,
W.B. Epemuna, B. 1. Maxonuna, O. }0. CumonoBa, 3.}0. Kepumos. — M.: [Ipoda, 2018. —
339 c. : un.
5. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. [Ipo3znosa u 1ip.
«Xumus. YrayoneHusiii ypoBenby». 11 kmace / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upctosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. : u.
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YuCeTOM HpO(i)eCCI/IOHaJ'II/ISaI_[I/II/I O6y‘IeHI/I$I I10 MMporpamMme IUCHOUILIIMHBI.

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOI'O ITPEJMETA

KoHTpoJIb 1 01leHKa PACKPBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U IPHOOPETECHHBIC
00y4arouMuUCsl yMEHHUS, HalIpaBlieHHbIE HAa (OPMUPOBAHHE OOLIUX U MPO(HECCHOHATBHBIX
KoMmneTeHIui. KoMmeTeHu 10mKHbI ObITh COOTHECEHBI C IPEAMETHBIMU pe3yibTataMu. /s
KOHTPOJISI ¥ OLIEHKH pe3y/IbTaTOBOOYUEHHUS MpernoaBaTelib BbIOUpaeT GopMbl U METOIBI C

Ne

OK/IIK

Moayas/Pa3nen/Tema

PesyabTaT 00yuenuns

THIBI OLEHOYHEIX
MeponpHUATHI

OcHOBHOE co/lep:KaHue

Pa3gen 1. OcHOBEI
CTPOEHHUS BellecTBa

DopMyIHPOBATH
0a30BbIe MOHATHSA U
3aKOHBI XHMHH

11

OK 01

CrpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB
U IPUPOJA XUMUYECKOU
CBSI3U

CocTaBisITh XUMHUYECKHUE
(bopMyJIbl COCTMHEHUH B
COOTBETCTBHH CO
CTEIEHBIO OKUCIEHHUS
XAMHYECKHX DIIEMEHTOB,
HCXOs U3 BaJEHTHOCTH U
ANEKTPOOTPHUIIATSITLHOCTH

1. Tect «Ctpoenue
aTOMOB XUMHYECKHUX
3JIEMEHTOB M MIPUPOAA
XUMUYECKOMN CBA3N».

2. 3agauu Ha
COCTaBJICHUE
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX
coeuHeHu! (OKCUI0B,
Cynb(hUI0B, THAPUIOB U
T.IL.).

3. 3aganus Ha
HCII0JIb30BaHUE
XUMUYECKON CUMBOJIUKH
Y Ha3BAHUU COEAMHEHUI
10 HOMEHKJIaType
MEXIYHAPOJAHOTO COK03a
TEOPETUYECKON 1
NPUKIATHON XUMUU U
TPUBHAIIbHBIX HA3BaHUU
JUTSL COCTaBIICHUS
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTraHUYECKHUX
COCTUHEHUN OTAEIHLHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabauna J{. 1.
Menneneena

XapakTepru3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBUHU C UX
II0JIO)KEHHUEM B
MIEPUOINYECKON CHCTEME
XUMHUYECKHX IJIEMEHTOB

1. Tect «MeTaiummaeckue
/ HEMETaTNYECKHE
CBOICTBA,
3JEKTPOOTPULATENBHOCTD
U CPOJICTBO K AJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpHuATHI

J.1. MenneneeBa

COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJI0KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX IJICMEHTOB
J.. MenneneeBa.

2. [IpakTuueckue
3aJJaHus Ha
YCTaHOBJICHUE CBSI3U
MEXAY CTPOCHHEM
aTOMOB XHUMHUYECKHX
3JIEMCHTOB U
MePUOINYECKUM
W3MEHCHHEM CBOIICTB
XMMHYECKHX 3JIEMEHTOB
U UX COCTUHEHUN B
COOTBETCTBHUH C
MIOJIOKECHUEM
Ilepuoauueckou
CHCTEME.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOpPETUUYECKHUE 3aJaHus
Ha XapaKTEPU3ALHUIO
XHUMUYECKHUX DJIEMEHTOB:
«Meramnmdeckue /
HEMETAIINYCCKHUE
CBOMCTBA,
3JEKTPOOTPULATENBHOCTD
Y CPOJICTBO K DJIEKTPOHY
XHUMUYECKHUX DJIEMESHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM
1 MOJIOJKCHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB
J.1. MenneneeBay

Pa3nea 2. Xumunueckue
peakuun

XapakTepu30BaTh THIIBI
XHMHYECKHX peaKuui

KonTtpoasnas padora
«CTpoeHue BelecTBa u
XHMHUYECKHe PeaKnun»

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocraBisATh peakuuu
COEIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeleHus,
OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amaun Ha
COCTaBJICHUE YpaBHEHU
peaKuii:

— COEIMHEHMS,
3aMeILEHUs, Pa3I0KEHU,
oOMeHa;

— OKHMCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peakiui ¢
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpHuATHI

UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OallaHca.
2. 3aauu Ha pacyer
MacChl BEIIECTBA HITU
00béMa

ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECCTBA,
Macce Wi 00bEMy
OJTHOTO U3 YYaCTBYIOIIUX
B PEAKIINH BEIECTB;
pacdEThl

Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
POIYKTOB PEAKIIHH,
€CII OJIHO M3 BEILECTB
UMEET MPUMECH

2.2

DNeKTpOoNIUTHYECKAs
JMCCOIMAIUST K MOHHBIN
oOMeH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
MOHHOI0 OOMeHa ¢
ydacTuem
HEOPraHMYECKUX BEIIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJICKYJISIPHBIX 1
MOHHBIX PEAKIIUH C
y4acTUEM KHUCIIOT,
OCHOBAHUH M COJICH,
YCTaHOBJICHHE
U3MEHEHHS KUCIOTHOCTH
cpenbl

2. JJaboparopHas paboTa
"THIBl XUMHUYECKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOMCTBA
HEOPraHU4YeCKHX
BeIIleCTB

KonrtpoabHnas padora
«CBoiicTBa
HEOPraHUuYeCKuX
BeleCTB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpHuATHI

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (HOpMYIIBI
WJIM COCTaBIICHUE
XUMHYECKON (HOpMYIIBI
UCXO/ U3 Ha3BAHUS
BElIeCTBa 110
MEXKTYHApOAHON WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3aaun Ha pacyer
MaccoBOM J0JH (Macchl)
XUMHYECKOT0 JIEMEHTa
(coenuHenust) B
MoJieKyIe (cMecH).

3. [IpakTrueckue
3a/1aHus 1o
KJaccuukanuu,
HOMEHKJIaType U
XUMHYECKHM (hopmynam
HEOPraHUYECKUX
BEII[ECTB PA3IMYHBIX
KJIaCCOB.

4. TlpakTyeckue
3a/IaHMsl Ha OTIpEeIICHHE
XUMHUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BHUJAa XUMHYECKOHU CBSI3U
Y TUIA KPUCTAJUIMYECKOU
pemeTku

3.2

OK 01
OK 02

Du3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)KE TUIIA
KPHUCTAIUTNYECKOMN
peueTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOKUCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUIOB U COJIEMM.
2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHUU
XUMUYECKUX PEaKIUi ¢
Y4aCTHEM MPOCTHIX U
CIIOKHBIX
HEOPTaHUYECKUX
BEIICCTB: OKCHUJIOB
METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX IJIEMEHTOB;
HEOPTaHUYECKHUX KHUCIIOT,
OCHOBaHUM U
aM(pOTEepHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpHuATHI

TUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOITUX HX
CBOMCTBA U CIIOCOOBI
MOJTYYCHHUSI.

3. IlpakTuxo-
OPHUECHTHPOBAHHBIC
TEOPETUIECKHEC 3a/IaHUs
Ha CBOICTBA U
MOJTy4YeHUE
HEOPTraHUYECKUX
BEILIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanus
HEOPraHUYECKUX
BELIECTB

Hccnenosars
KaueCTBEHHBIC PCAKIIHH
HCOpFaHI/I‘ICCKI/IX BCIICCTB

1. [IpakTuko-
OpPHUEHTUPOBAHHBIC
3a7aHus 10 COCTABJICHUIO
XUMHYECKHX PEAKIIMH C
y4acTUeM
HEOPraHMYECKUX
BEIICCTB, UCIIOJIb3YEMBIX
JUISL KX MJICHTU(UKALNH.
2.Jlaboparopuas pabora:
“Unentruduxans
HEOPTaHUYECKUX
BEIECTB”

Pasnen 4. Ctpoenue u
CBOliCTBa
OpPraHuvYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIECTB

KonTtpoabHnas padora
«CTpoeHune U CBOMCTBA
OpraHHYecKuX
BeleCTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Knaccudunuponatsb
OpraHMYEeCcKUe BEIIeCTBa B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaAHUI
OpPraHUYECKUX
COEIMHEHHUH 110
TPUBUAIILHON WX
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAaType.

2. 3aganus Ha
COCTaBJICHHE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (hopMy1
OpPraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3agaun Ha
orpezieNneHue
npocreiient GopmyIbl
OpraHUYeCKOu
MOJIEKYJIbI, HCXOS U3
3JIEMEHTHOTO COCTaBa (B
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpHuATHI

%)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHU I

VYcranaBauBarth
3aBUCUMOCTD (PU3HUKO-
XAMHYECKHX CBOWCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYII

1. 3amanus Ha
COCTABJICHUE YPAaBHEHUU
XUMHYECKHUX PEaKIHi ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB Ha OCHOBAHUU
UX COCTaBa U CTPOEHUSI.
2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHYECKHUX PEaKIIHiA,
WTIOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1auu 1o
YPaBHEHUSAM PEAKLUH C
y4acTUEM OPTaHUYECKUX
BELIECTB.

4. JIaboparopnas paboTa
“IIpeBpamieHust
OpraHMYECKUX BEIIECTB
IIpY HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

WNnentudukarus
OpPTaHHYECKUX BEIIECTB,
WX 3HAYEHUE U
MIPUMEHEHHE B OBITOBOM
Y TIPOU3BOJICTBEHHOMN
JeATeIIbHOCTH YEeIIOBEKA

Hccnenosath
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COCTUHEHUN OTHEILHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC
3a/IaHus IO COCTABIICHUIO
XUMHYECKHUX PEaKIui ¢
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
UCTIONB3YEMBIX JITIST UX
UICHTHUPUKAIUU B OBITY
Y TIPOMBIIIUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanms
OpPTaHHYECKUX
COETMHEHUN OTAENbHBIX
KJIacCoOB”
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA

5 Pa3nen S. XapakTepu3oBaTh
Kuneruveckue u BJIMSIHHE PA3JINYHBIX
TepMoaAMHAMHUYeckue |(akTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEKAHUS XHMHUYECKHX peaKiuii
XUMHYECKHX PeaKkuuid

5 | OKO1 CxopocTh XMMHUYECKUX | XapakTepu3oBaTh [TpakTuko-

OK 02 |peakumii. XuMHUUYECKOE |BJIMUSIHUE KOHIIEHTPALlUU |OPUEHTUPOBAHHBIE
paBHOBECHE pearupyoIux BEIECTB U |TEOPETUUECKHE 3alaHus
TEMIEpaTypbl HA CKOPOCTH |Ha aHau3 (aKTOPOB,
XUMUYECKUX PEeaKIuid BIIMSIOUINX HA U3MEHEHHE
XapaxkTepus3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSTHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIICHTPAIIMU BEIIECTB, |OPUEHTHPOBAHHBIC
peakuuu cpeasl U 3a/laHus Ha IPUMEHEHHE
TEMIEpaTyphl Ha npunnuna Jle-Illatense
CMEILIEHNE XUMHUYECKOTO  [/1JIs1 HaX0XKIEHUs
paBHOBECUS HaIpPaBJICHUS CMEILICHUS
paBHOBECHS] XUMUYECKOMN
peaKIuu 1 aHaIHu3
(akTOpOB, BIMSIOMIMNX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHS

6 HUcciaenoBaTs HCTHHHBIE

Pasnen 6. PacTBopbl PacTBOPHI € 32IaHHBIMHA
XapaKTepPUCTHUKAMM
6.1 | OKO01 |Ilonarue o pactBopax |PaznuuaTh HCTHHHBIE 1. 3anaun Ha
OK 02 pacTBOpHI IIPUTOTOBJICHUE
pacTBOpPOB.
2. IlpakTuko-
OPUEHTHPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOI U
MPOU3BOACTBEHHOMN
JESATEIbHOCTH YEJIOBEKA
6.2 | OKO01 UccnenoBanue croiictB |MccnenoBats hu3uko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTUHHBIX pacCTBOPOB pacTBOpoB”
Il | IpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHNe (CoAepKaHNe PUKJIATHOIO
MOIYJIs1)

7 Pazgea 7. OuenuBaThb nocJjeacTBus |3amura keica (¢
Xumusi B ObITY U OBITOBOI U yuyeToMm Oyayuei
NPOHU3BOACTBEHHOM NPOM3BOACTBEHHOM npo¢ecCHOHATLHOH
e TeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJIbHOCTH)
4e10BeKa ¢ MO3M LU
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA
IKO0JIOTHYECKO
0€301acHOCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02  |npou3BOACTBEHHOM OBITOBOI U npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOICTBEHHOM JESATEeTLHOCTH )
OK 07 JIeSITEILHOCTH YeoBeKa ¢ |Bo3MokHBIE TEMBI
MMO3UIIUN DKOJIOTMYECKON |KEHUCOB:

0€e30I1aCHOCTH

1. [loTennenue knumara
U BBICBOOOXKI€HUE
ra3oBbIX THJPATOB CO JHA
OKeaHa.

2. bynymue marepuansl
JUIs aBUa-, MalIMHO- U
IpuOOpPOCTPOECHHUS.

3. HoBble MaTepuaiisl Juis
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENBEHBIX
npenapaToB
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