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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
crenransHocTH 20.02.04 ITosxapHast 6€301MacHOCTh

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

O061meobpa3zoBaTeNbHBIN TTpeaMeT «XUMUS» BXOJUT B 00IIE00pa30BaTEIbHBINA UK OCHOBHOU
npodeccnoHanbHOM 00pa3oBaTenbHONM mporpaMmbel 1o creruanbHocTH 20.02.04 TloxkapHas

0€30I1aCHOCTb.
1.3. eau 1 niiaHupyeMble Pe3yJbTaThl 0CBOEHHS 00111€00Pa30BaATEILHOIO MPeIMeTa:

Copep:xanue mporpaMMbl 0011e00pa30BaTEILHOTO MpeaMeTa «XUMUs» HaIlpaBJICHO Ha
JIOCTHKEHHUE PE3yIbTaTOB €€ OCBOEHMsI B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC COO c yuetom
npodeccuonanshoit HampaeieHHocTH PI'OC CIIO mo cnenumansrocty 20.02.04 Tloxaphas
0€30MacHOCTb.

OcBoeHue cojaepkaHus 0O0IIe0O0pa3oBaTENbHOIO MIpeaMeTa «XuMHUs»  00ecreurnBaeT
JOCTIKEHUE 00YUaIONIMMUCS CISAYIOINX Pe3yJIbTaTOB:

JIUYHOCTHBIX.

8 yacmu:
2PAACOAHCKO20 BOCNUMAHUSL:

JI1  chopMUPOBAHHOCTh TPAKIAHCKOM MO3ULIKMKM  OOydaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

JI2 npuHATHE TpaJAMIMOHHBIX HAIMOHANBHBIX, OOIEYENIOBEYECKHX T'YMaHHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JI3 yMeHue B3aMMOJEHCTBOBATH C COLUMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

nampuoOmuy4ecKko20 80CNUMAHUL:
JI4 chopMUpOBaHHOCTh POCCUHCKONM Tpa’kIaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
JIS 1leHHOCTHOE OTHOLIEHWE K IOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IPUPOJHOMY
HacJIEAUIO, MaMATHUKAM, TpaaulMsM HapoaoB Poccum, noctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/E;

OVX08HO-HPABCHIBEHHO20 BOCHUMAHUSA.

JI6 oco3HaHnE NyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOIa;

JI7chopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

JI8 oco3Hanue MTUYHOro BKJIA1a B IOCTPOCHUE YCTOWYMBOTO OyIyIIero;

ICMEeMUYecKo20 0CNUMAHUSAL:

JI9 screTnueckoe OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOUICHHIA;

JI10 criocoGHOCTh BOCIIPUHUMATD pa3iIMyHbIE BUJBI HCKYCCTBA, TPAAUIIMN U TBOPYECTBO CBOETO
U IPYTUX HapOJ0B, OIIYIIATh SMOLIMOHAIBHOE BO3/IEHCTBHE HCKYCCTBA;

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




JI12 TOTOBHOCTH K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHHE MPOSBISATH
KaueCTBA TBOPYECKOM JINUHOCTH;

mMpy008020 80CHUMAHUSL

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

JI14 roTOBHOCTh K aKTUBHOM JI€ATEILHOCTH TEXHOJIOTMYECKON U COLIMaIbHOM HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ WMHUIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JIeSATEeTbHOCTb;

JI15 uHTepec k paziuyHbIM cdepaM MpodhecCHOHATBHOW AESITENbHOCTH, YMEHHUE COBEpPILATh
OCO3HAHHEBIN BBIOOp OyayIieii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI,
JI16 rOTOBHOCTH M CIOCOOHOCTH K OOpa30oBaHMIO M CaMOOOpa30BaHHUIO Ha MPOTSHKEHUU Bee
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
MEXIY JIOJIbMU U TTO3HAHUS MUDA;

JI20 oco3HaHME LICHHOCTH HAYYHOW JAESITENbHOCTH, TOTOBHOCTh OCYILECTBIISITH IMPOECKTHYIO U
MCCJIEI0BATENbCKYIO ICSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

MeETaNpeaAMETHBIX:

OBJIaJICHUE YHUBEPCAJIbHBIMY YY€OHBIMU [103HABATEIbHBIMU ACHCTBUIMU:

0a30BbIC JIOTHYECKUE 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 IapaMETPhl U KPUTEPUN UX JOCTUKECHHUS;

MII4 pa3BuBaTh KpeaTHBHOE MBILIUIEHUE TP PELLICHUH KU3HEHHBIX MPOOIIEM;

bazosvie ucciedosamenbekue 0elucmsusl:

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

MII6 crnocoGHOCTP W TOTOBHOCTh K CAMOCTOSITEIbHOMY TIIOMCKY METOJIOB  pEIICHUs
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [T0O3HAHUS;

MII7 oBnaneHue BUJAMU JEATENBHOCTH IO IMOJyYEHUIO HOBOTI'O 3HAHUS, €r0 MHTEpIpETaluH,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B pPa3IMUHBIX YYE€OHBIX CUTyalUsaX, B TOM 4HCIE INpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

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, PEJIAraTh OPUTHHAIBHBIE TIOIXO/IbI U PELICHUS;

pabota ¢ uHdopMaIHe:

MII11 BnageTb HaBBIKAMU TMOJNY4YE€HHUS HH(POpPMALMM M3 MCTOYHMKOB pa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYLLECTBJISTh IIOMCK, AaHalW3, CUCTEMATHU3alMI0 M HHTEPIpETAIUIo
MH(pOpMaLMU Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

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
pEIIeHNH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHuEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCcOCOepeKeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

Osnadenue YHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OUCTBUAMU:

odweHue:

MI114 ocymecTBIsATh KOMMYHHUKAIIMH BO BceX c(hepax jKH3HU;

MII15 BnaneTh pa3IuYHBIMH CIIOCOOAMH OOIIECHUS U B3aUMOICHCTBUS;

MII16 pacno3HaBaTh HeBepOadbHBIC CpPEACTBA OOIICHWS, MOHMMATh 3HAUEHUE COIHAIBLHBIX
3HAKOB, PAcIO3HABATh MPEANOCHUIKH KOHPJIUKTHBIX CUTyallui U CMSATYATh KOH(IUKTHI;

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 JESTEIBHOCTH, OPraHU30BHIBATH M KOOPAUHHUPOBATH
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,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

OBJlajicHuEe YHUBEPCAIbHBIMU PErYISTUBHBIMU JE€HCTBUIMMU:

CaMOOpraHu3alusl:

MII21 caMOCTOATENHHO OCYIIECTBIATH MMO3HABATEIBHYIO JEATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

MII22 cnocoOcTBOBaTh (OPMHPOBAHUIO W MPOSBICHUIO MIMPOKON OJPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyIbTYPHBIH 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 ymeTh OlleHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
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, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
VUUTHIBAaTh €r0 TMpPH OCYIIECTBICHHMH KOMMYHHUKAIMU, CIIOCOOHOCTH K COYYBCTBUIO U
COTIEPEKUBAHUIO;

MII28 commanbHbIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS C IPYTHMHU
JIOJIbMH, 3a00TUTHCS, TIPOSIBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI;

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 XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPaKTUYECKUX 3a]lad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

ITP2 BnaneHue cUCTEMOM XMMMUYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000Ji0YKa aToma, S-, p-, d-3JIeKTPOHHBIE
opbuUTanu aromMoB, HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTEMEHb



OKHCIICHHSI, XUMUYeCKast CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BeM, YTIIepOIHBIN CKEJET,
(GyHKUMOHATIbHAS TPYNNa, paJuKkan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA- U a30TCOAepIKAIINE COCTUHEHNS, OMOIOTHYECKN aKTHBHBIE BEIIECTBA
(yraeBozpsl, JKUpbI, O€JIKH), MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIPHbBIE
COCIMHEHUS, KPUCTAIUIMYECKas pEelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE, 3K30-U JHJOTEPMUYECKHME, PpEaKkLUUd HMOHHOro OOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUccoLpanus, OKUCJIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMK, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconanuu, 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 IEATETLHOCTH YeIOBEKa,
ITP3 chopMupoBaHHOCTh YMEHMI BBISABIIATH XapaKTepHbIE PU3HAKU U B3aUMOCBS3b U3YYEHHBIX
HNOHSTUM, NIPUMEHATh COOTBETCTBYIOLME TIOHATUS IPU ONMCAHWU CTPOEHHMSI U CBOICTB
HEOPraHMYECKUX M OpPraHMYeCKHX BELIECTB W UX IPEBPAILCHUM; BBIABISTH B3aUMOCBS3b
XUMHYECKMX 3HAHUN C TOHATUAMM U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

ITP4 chopMHupOBaHHOCTP YMEHHMI HCIOJB30BaTh HAaWMEHOBAHHUS XMMMUYECKUX COEIMHEHUN
MEXIYHApOJHOIO COK03a TEOPETUYECKOW M TNPUKIAIHOM XHMHUU M TPUBUAIbHBIC Ha3BaHUS
BOXHEHIINX BEIIECTB (3THIICH, alleTHJICH, TJIUIepHH, (heHom, popManbaeru, yKkCycHas KUcioTa,
[JIMLMH, yrapHbId TIa3, YIVIEKUCIBIM Tra3, aMMHaK, ranieHas W3BECTb, HETalleHas HW3BECTb,
NUTHEBAsE COAA U JIPYTUX), COCTABIATH (DOPMYJIbI HEOPTAaHWYECKHX M OPTaHUYECKUX BEIIECTB,
YPaBHEHMsI XMMHYECKHUX pEaKLUUH, OOBICHATh MX CMBICH;, HOATBEPXKIaTh XapaKTepHbIE
XUMHUYECKHE CBOICTBA BEILIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU M 3alMCSIMU YpaBHEHUN
XUMHUYECKHUX PEAKIIU;

IIP5  chopMUPOBAHHOCTH  YMEHUH  YCTaHABIMBATh  NPUHAMISKHOCTH  H3YYECHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K ONPEAEICHHBIM KJlaccaM M IpyIIaM COCIUHEHUH,
XapaKTepu30BaTh UX COCTaB U BAXKHEHIIME CBOMCTBA; ONPEAENATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METAJJIMUecKas, BOJOPOJAHAs), THUIBl KPUCTAIMUECKUX PELIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMUYECKHE PEaKIUu;

ITP6 BiageHNE OCHOBHBIMM METOAAMM HAy4YHOTO IO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUI
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

IIP7 cpopMHUpPOBaHHOCT, YMEHUN MPOBOJIUTH pacyeThl IO XMMHUYECKMM (opMmylaM U
YpPaBHEHUSAM  XUMHYECKMX  peakUuil C  HCIOJNb30BaHMEM  (PU3MYECKHX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJlbHbIE
YCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh CHCTEMHBbIE XMMMUYECKHE 3HAHMS JUIS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

IIP8 cdopmMHpOBaHHOCTE YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHYECKHH 3KCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJyYEHHE ITUIIEHA U U3Y4YEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLMU HA aJbACTUABI, KpaxMall, YKCYCHYIO KHUCJIOTY; J€HaTypaius
OeNKoB MpU HarpeBaHUM, I[BETHBIE peaKIMHU OEJIKOB; MPOBOJAUTH pEaKLUUHU HOHHOTO OOMeEHa,
OTpeNeNiATh Cpely BOJHBIX PAcTBOPOB, KAaUEeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHAT- H
XJIOPUJI-aHUOHBI, Ha KaTHOH AaMMOHHS; pellaTh 3KCIepUMEHTAbHbIE 3a/a4d [0 TeMaM
"Mertamnel" u "Hemeramibl") B COOTBETCTBUM C IpaBWJIaMH TEXHUKH O€30MacCHOCTH IPH
oOpallleHnn ¢ BellecTBaMU M J1abOpaTOPHBIM O000PYAOBAHHWEM; NPEICTABIATH PE3YIbTAaThl
XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHMH COOTBETCTBYIOIIMX PEAKIMNA H
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

ITP9 chopMUpPOBAaHHOCT YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 MHPOPMALIUIO, MTOJIy4yaeMylo U3
pa3HbIX UCTOYHHUKOB (CpeicTB MaccoBoi nH(popMaluu, cetb IHTEpHET u Apyrue);



P10 cdopmMHpOBaHHOCTE YMEHHUH COONIIOJATh MpaBHJIa HKOJOTHUYECKH IIeIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENSAX COXPAaHEHUs CBOEro 370pOBbi M
OKpYXKarollled MPUPOAHON CpEelbl; YUHUTHIBaTh ONACHOCTh BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKA3aTelsl IPEAEIbHON JOIYCTUMON KOHIEHTPALUY;
P11 nns oOydvaromuxcss ¢ OrpaHMYCHHBIMH BO3MOKHOCTSIMHU 370POBBS: CPOPMHUPOBAHHOCTH
YMEHUSl TPUMEHATh 3HAaHUS 00 OCHOBHBIX [JOCTYIHBIX METOJaX IIO3HAHUS BELIECTB U
XUMHYCCKHX SBJICHUM;

ITP12 a5 cnensix U ciaboOBUAAIMX 00ydaromuXcsi: cOPMUPOBAHHOCT YMEHHUS UCIIOIb30BATh
penbedHO ToUeuHyIo ciucteMy o0o3HaueHuit JI. bpaiins mist 3anucu xumudeckux Gopmy.
JIMYHOCTHBIX Pe3yJIbTATOB BOCIIUTAHUS

JIPB 3 - neMOHCTpUpYIOLIMI IPUBEPKEHHOCTh K POJHOM KYyJIbTYpE, UCTOPUYECKON MMaMsATH Ha
ocHoBe M00BM K Poaune, pogHOMy Haponay, Majoil poJIUHE, MNPUHATHIO TPAAMLUOHHBIX
LIEHHOCTEN MHOTOHALMOHAIBHOrO Hapoaa 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 YYKYIO0 YHHKQJIBHOCTh B Pa3IMUHBIX CUTYallMsiX, BO BceX (opMax M BUAAX
JESATEIIBHOCTH;

JIPB 9 — coOmoaronuii ¥ mpormaraHupyoImuid mpaBuiia 3I0poBOro u Oe3omacHoro obpasa
KHU3HHU, CIOPTa; NPEAYNPEKIAIOMMNA JIMOO TMPEO0ICBAONINN 3aBUCUMOCTH OT aJKOTOJI,
Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UIp U T.A. COXpaHSAIOUMHA ICHXOIOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIUXCS CUTYALMSIX;

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

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

JIPB 19 — ympaBmsttonuii coOCTBEHHBIM MNpPO(ECCHOHANBHBIM pa3BUTHEM, PEIIEKCUBHO
OLICHUBAIOIINN COOCTBEHHBIN KU3HEHHBIN OMNBIT, KPUTEPUU JTUYHOIN YCHEIIHOCTH, MPU3HAIOIUN
LIEHHOCTb HEMPEPHIBHOI'O 00pa30BaHMSL.

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

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, OOIIEHAIIMOHAIBHBIX MTPOOJIEM;

JIPB 32 — conelcTBOBaTh COXPAaHEHHUIO OKpYXAloMIel cpedpl, pecypcocOepekeHuro,
3¢ (EeKTUBHO AEWCTBOBAThH B UYPE3BBIYANHBIX CUTYALIUSX.

B xone u3ydeHus: conmepkaHus, MpeayCMOTPEHHOIO HAcTosAlIed pabodel mporpaMMoHn,
CTYIEHTBl HIPUCTYNMAIOT K OCBOCHHUIO CIEAYIOIUX O0IUX #W MNpodecCHOHAIBHBIX
KOMITeTEHIHI1:

OK 01. BeiOupare cnocoObl pemieHHs 3a4a4  Npo(ecCHOHANBHON 1eATeNIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a U HMHTEpIpETaluu
uH(popMaluu, 1 UHQOPMALIMOHHBIE TEXHOJIOTUU ISl BBIMOJHEHHS 3a1ad Mpo¢ecCHOHaIbHOU
JESTEIBHOCTH;

OK 03. IlnanupoBath U peain30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTUUYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO JIEATEIbHOCTh B MPOQECcCCHOHATIBHON cdepe, NCIoIb30BaTh
3HaHUA 110 (UHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYALIUSIX;



OK 04. DpdexTrHBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMAH/IE;

OK 05. OcymecTBisTh YCTHYIO W NMHUCBbMEHHYI0 KOMMYHHMKAIIMIO HAa TOCYAapCTBEHHOM
s3pike  Poccmiickoit ®depepannu ¢ yu4eToM OCOOCHHOCTEH COLMAIBHOTO M KYJIBTYpHOTO
KOHTEKCTa;

OK 06. [IlposBiaTh TIpaxkIaHCKO-NMATPUOTUYECKYIO IO3MIHIO, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHNE Ha OCHOBE TPAJUIMOHHBIX O0IEUEI0BEYECKUX [IECHHOCTEH, B TOM YUCIIe
C Y4YeTOM TrapMOHHU3ALUM MEXKHALMOHAIBHBIX U MEXPEJIUTHO3HbIX OTHOIIEHUH, MPUMEHATH
CTaHJApThl aHTUKOPPYILIMOHHOTO [TOBEICHMS;

OK 07. CopneiicTBOBaTh COXPaHEHHIO OKpYKAIOMIEH Cpelbl, pecypcocOepekeHulo,
OPUMEHATh 3HAHUA OO0 M3MEHEHHMU KIMMaTa, HPUHLUIB OEpekIMBOrO MPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUSX;

OK 08. Vcrnonp3oBaTh cpeacTBa GU3MIECKON KYIbTYPhI JUIsl COXPAHEHHUS W YKPETUICHHS
3I0pOBbsI B TIporecce MpO(eCCHOHAIBHONW JAEATENIbHOCTH W TOJJEp)KaHHs HEoO0XOIUMOTo
YPOBHsI (pU3MUECKON IOATOTOBIEHHOCTH;

OK 09. Ilonp3oBarbecsi MpoeCCHOHANBPHOW JTOKYMEHTAlMeHl Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

IIK 1.2. BeimonHsaTs paboTel 1O mpueMKe (Tmepenade) U OOCTYKMBAaHUIO TEXHUYECKHX
CPEeACTB, IOXKAPHOTO 00OPYOBAHNUS, HHCTPYMEHTA M CPEICTB MHIMBHUIYaIbHON 3AIIUTHI.

IIK 1.3. BeinonHsaTs paboThl IO CHACEHHUIO, 3allUTE, 3BaKyalluH JIOAEeH U UMYIIECTBA U3
30HBI N10Kapa, OKa3aHHUIO MEPBOI MOMOIIU [TOCTPAAABILUM.

IIK 1.4. BobmonHsare paboTel HO TYIIEHUIO IOXKApoB U HPOBOJAUTH aBapUHHO-
criacatesbHble paboThl, CBA3aHHBIE C TYLIEHHMEM IIOKapoB, B TOM YHCJIE B COCTaBE 3BEHA
ra30/bIMO3aIUTHON CITyKOBbI.

IIK 1.5. Beimonssats paboThl MO AKCIUTyaTallMd MEPBUYHBIX CPEJICTB MOXKAPOTYLIECHUS U
YCTaHOBOK I10KapOTYILLEHUS.

IIK 1.6. [IpumensTs cpencta TeneGoHHON U paInoCBs3H.

IIK 2.4. OcymecTBiiATh KOHTPOJb 3a COOJIIOJJEHHEM IPOTUBONOXKAPHOTO pEeXHMMa Ha
00BEKTE 3aLUTHI.

IIK 2.6. OcymiecTBiasATh KOHTPOJIb 32 COCTOSIHUEM MPOTHBOMOXKAPHOI'O BOJIOCHAOKEHHS B
paiioHe Bble3/ia MOoApa3/ICIeHHUS.

IIK 3.6. OpranuzoBblBaTh JOEHCTBUSA 10 TYLWIEHUIO M0XKApOB C IPUMEHEHHEM
ABTOMATHU3UPOBAHHBIX (POOOTU3MPOBAHHBIX) U MEPCIIEKTUBHBIX YCTAHOBOK MOKAPOTYIIECHUS.

IIK 3.7. KoHTponupoBaTh cofepkKaHUE B UCIIPABHOM COCTOSIHUU TEXHUYECKUX CPEICTB U
CUCTEM aBTOMAaTHYECKON MTPOTUBONOKAPHOM 3alUThI, IPABUILHOCTh MOHTAKa U OOCITYKHUBaHUS
000pyIOBaHUS.



CUHXPOHM3ALUA JUIHOCTHBIX, METAIIPEAMETHBIX U IIPEJIMETHbBIX PE3YJIbTATOB C OBIIIUMH N
MNPO®ECCHUOHAJIBHBIMU KOMIIETEHIIUAMMU

O6uue u Ilnanupyemblie pe3yabTaThbl
npogeccuoHaJIbHbIE
KOMIETEeHIUH JIMYHOCTHBIE, MeTanpeaMeTHbIe IpenmerHbie
OK1 JI12, J16, MIT11-MII12, MII1, MII5, JIPB19, JIBP31 [1P1, TIP 2, ITP4, I1P6, I1P7
OK2 JI1, JI3, MI11- MII6, JIBP10 I1P3, TIPS, I1P6
OK 3 JIT-JI3, MII1,MI13, MI14,MI16, JIBP18 [1P2, I1P4, TT1P5
OK 4 JI1-J16, MII12, MI14, MI16, JIBP3, JIPB7, JIPB19 [TP1-I1P7
OK 5 JI1, [4-J16, MII5, MI16, JIBP25 [1P2- I1P6
OK 6 JI12, JI6, MIT1-MII12, MII1, MII5, JIPB19, JIBP21 I1P1, TIP 2, TTP4, ITP6, I1P7
OK 7
JI1, JI3, MI11- MII6, JIBP18 ITP3, TIPS, T1P6
OK 8
JI1-JI3, MII1,MI13, MI14,MI16, JIBP25 [1P2, I1P4, I1P5




OK9

J11-J16, MII2, MI14, MI16, JIBP3, JIPB7, JIPB19 TP 1-TIP7
MK 1.2 JI1-J13, MIT1,MI13, MI14,MI16, JIBP18 T1P2, [TP4, TIP5
TK 1.3 JI1-J16, MIT2, MT14, MI16, JIBP3, JIPB7, JIPB19 T1P1-TIP7
MK1.4 JI1, J14-J16, MI15, MI16, JIBP25 TIP2- TIP6
J15,7121- J126, MIT18-MI116, MI129-MI131, JIBP14, TIP1- TIP 2, TIP7, TIP9
MK 1.5 JIPB20
MK 1.6 T1P4, [TP7, TIP9
114, 127, MII3-MII16, MII23-29, MII35, JIPB7,
TTPB14
TIK 2.4 TIP 2, TIP4, TIP7, TTP9
J15-J16, JI15, MIT16-MI121, MII23-MI125,MII30-
MII38, JIBP16, JIPB20
TK 2.6 TIP2- TIP6, ITP9
17,7124, MIT14- MIT19, MII23, MI132-35, JIBP16,
TTPB20
TIK 3.6 J19,J116-J119, MII11-MIT14, MII30-MII38, JIBP14, T1P2, TIP3, I1P9
TTPB17
MK 3.7 715,J121- J126, MIT18-MTII16, MIT29-MII31, JIBP14, TIP1- TIP 2, TIP7, TIP9

JIPB20




1.4. O0Bbém 00111€00pa30BaATEILHOIO NIPEIMETa U BUAbI Y4eOHOii padoThI

Bup yuedHoii padoTbl O0bém yacoB
Bcero 1 2
cemMecTp | cemecTp
O01béM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 72 34 38
CymmapHasi Harpy3ka BO  B3aUMOJECTBHH ¢ 72 34 38

npenojaasaresieM (Bcero)

B TOM YHCIJIC:

TEOPETUUECKUE 3aHITHUS 42 20 22
MPAKTUYECKHUE 3aHATUS 22 10 12
KOHTPOJIbHBIE PaOOThI 6 4 2
U3 HUX B JOpME NMPAKTUYECKON MOATOTOBKU 28 14 14
npodeccnoHaTbEHO-OPHEHTHPOBAHHOE COICPKAHKE 18 8 10
IIpomexyTouHas aTTecTALMSA 2 0 2
CamocrosiTesibHas padoTa o0y4yaromerocs (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 | TeopeTudyeckoe o0y4enue 2
XUMHHCCKUX CoBpeMeHHass Mojelib CTpoeHUs aroma. CHUMBOJIMYECKHN S3bIK XUMHUH. XUMHYECKUH DIIEMEHT.
SJICMEHTOB H OnekrpoHHas KoHpurypamus atoma. Kimaccupukanus XUMHUECKHX 3JIEMEHTOB (s-, P-, 0-3J1€eMEHTHI).
npupona BanenTHbie  37eKTpoHBI.  BalieHTHOCTh.  DIJIEKTpOHHAs  TpPUpOJAa  XUMHYECKOH  CBSI3W.
XUMHYECKOH DNEKTPOOTPULIATENIBHOCTh. BHIBl XMMHYECKOH CBs3M (KOBaJICHTHAs, HOHHAs, MeTajlInyecKas,
CBA3H BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUs
IIpakTHyeckne 3aHATHA 2 B dopme
Pemenye 3amaHuii Ha HCHOJL30BAHME XHUMHYECKOWM CHMBOJIHMKHA M Ha3BaHUU COEIWMHEHUH IIO MPAKTUYECKOU
HOMEHKJIAType MEXIYHApPOJHOIO COK3a TEOPETHYECKOM U MPHUKIAAHOM XUMUU U TPUBHAIBHBIX MOJITOTOBKH
Ha3BaHUU JIJISI COCTABJICHUS XUMUYECKUX (DOPMYI BYXaTOMHBIX COCIMHEHHH (OKCHIOB, CYIb()UIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTAaHUUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB.
[IpakTuueckue 3ajaHus Ha YCTAHOBIICHUE CBSI3H MEXKIY CTPOCHHEM aTOMOB XUMUYECKHUX JIEMEHTOB U
MEPUOIUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCJUHEHUN B COOTBETCTBUU C
nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOe coaepkaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M TAONHIA | [IpakTHYecKHe 3aHATHS 2
A.W. Mennencesa Ilepuoauueckas cucrema xuMuueckux daemeHToB J[.M. MenngeneeBa. @PuU3MYECKUH CMBICI B dopme
ITepuoanueckoro 3akona J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWMCTB XHMHYECKHX PaKTHYECKOi
DIIEMEHTOB, 00pa3yeMbIX WMH TMPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBHUH C IOJOXKCHHEM TIOATOTOBKH

XUMHUYECKOro aneMeHTa B Ilepmommdeckon cucreme. MHpOBO33pEHUECKOE M HAyYHOE 3HAYCHUE
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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3JIEMEHTOB «MeTainueckue / HeMETAIMYSCKUE CBOMCTBA, AJIEKTPOOTPHUIATEIHHOCTh XMMHYECKUX
AJIEMEHTOB B COOTBETCTBHUH C UX 3JICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOJUYECKON cUCTEME
xumuueckux dyemenToB .M. MengeneeBay

Paznen 2. Xumuueckne peakinumn

10

Tema 2.1. Tumsr
XUMHAYECKHAX
peakuuii

OcHoBHOe conep:kanue

TeopeTuyeckoe o0yueHue

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil ¢ ydacTHeM HEeOpraHn4decKux BemecTB. CocTaBleHHE
YpaBHEHUU peakUui COEIMHEHUs, DPA3JI0KEHMs, 3aMellleHus, OOMEHa, B T.4. PEaKIHil TOpeHus,
OKHCJIEHUS-BOCCTAHOBJICHMUS.

YpaBHeHHUS] OKHUCIIEHUSA-BOCCTaHOBJIECHUs. CTeneHb OKHUCIeHUsA. OKHCIUTENb M BOCCTAHOBUTEIb.
CocraBieHre U ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B MPUPOJE, MPOU3BOJICTBEHHBIX IMpOLIeccax U
KU3HEJESATEIbHOCTH OpPraHU3MOB

OK 01

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue
Peakuust ropeHusi, Kak OKHMCIUTENIb-BOCCTAHOBUTENIbHASI pEakUus, YCIOBUS €€ NpPOTEKaHUs U
IPEKPALIEHUS IPU TYIIEHUH [105KapOB

B T.4. 2

Tema 2.2.

DNEKTPOUTHYEC
Kasi JUCCOLHAIs
Y MOHHBINA 00OMEH

OcHoBHOE conep:kanue

Teopernueckoe o0y4enue

Teopus snekTpoauTHyecKol uccoranuu. MoHbl. DIeKTpoIuThl, HEANEKTPOIUTHI. Peakiiuu HOHHOTO
oOMeHa. CocTaBiieHHe peaklUuii MOHHOTO OOMEHa MyTeM COCTABJIEHUS UX IOJIHBIX M COKpAIIeHHbBIX
MOHHBIX ypaBHeHHH. KHCI0THO-OCHOBHBIE peakuuu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkluit

OK 01
OK 04

IIpogeccuonanvro-opuenmuposanmoe cooepicarue
DNEKTPOIUTHI, Kak (PaKTOP KOPOTKOTO 3aMbIKAHUS U BO3TOPAHHUS

BT.4. 1

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEaKIIUi™ .

HccnenoBanue TMIOB (IO COCTaBY M KOJTUYECTBY MCXOIHBIX U 00pa3yIOIIMXCs BELIECTB) U MPU3HAKOB
XUMUYECKHX peakiui. [IpoBenenne peaknuié MOHHOTO OOMEHa, ONpeNesieHHEe CpeIbl BOIHBIX
pacTBOpOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX peaKkLni

KouTtpoubHasn
padora 1

CTpO@HI/Ie BCIIECTBA U XUMHUUYCCKHUE PECAKIIUU

B dopme
MIPAaKTUYECKOU
MOATOTOBKH

Pazpea 3.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BelleCTB

16

Tema 3.1.

OcHoBHOe conep:kanue

OK 01
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Knaccudukanus, | Teopernuyeckoe o0yueHue 4 OK 02
HoMeHKiatypa u | [Ipenmer nHeoprannueckon xumuu. Kiaccudukarus Heoprannueckux Bemects. [IpocTeie U Cl10KHbBIE K 1.2
CTpOcHHE BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, 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

MeTaJlJI4ecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOMN PEIIeTKH.

3aBUCUMOCTh XMMUYECKOIN aKTUBHOCTHU BEILIECTB OT BUAa XUMHUYECKOM CBSI3U U TUIIA KPUCTATUIMUECKOU

pemietku. [IpyunHbl MHOrOOOpa3us BEIIECTB

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue B T.4 2

CBoiicTBa HEOPraHUYECKUX BELIECTB HA MIPEAMET BO3TOPAHUS U MOKAPOTYIIEHUA. Y CJIOBUS XPaHECHUS

OTHEOIACHBIX BEIIECTB
Tema 3.2. OcHoBHoOE coepxaHue 8 OK 01
dusuko- Teopernueckoe o0yueHue 6 OK 02
XUMHYECKHE Mertamibl. O0mue ¢pu3nveckue U XMMUYECKHe CBOMCTBAa MeTauioB. CriocoObl mosrydeHus. 3HaueHue 2 1K 1.2
CBOWCTBA METAJIJIOB U HEMETAJIOB B TMPUPOJE U >KU3HEICATEIILHOCTH 4YelloBeKa U opraHu3moB. Koppozus IIK 2.4
HeOpraHHYeckux | METAJUIOB: BUJIBI KOPPO3HH, CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UHU IIK 2.6
BEIIIECTB Hemerannel. OO6mue ¢Qusndyeckue M XUMHYECKHME CBOICTBAa HEMETANIOB. THMUYHBIE CBOMCTBa 2 gi gg

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

KpyroBopoTbl OMOT€HHBIX AJIEMEHTOB B MPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCUIOB, THIPOKCHIOB, 2

KHCTIOT, COJIeH u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX

COCIMHEHUH, BBICIIUX OKCUOB M TUIPOKCHIOB

IIpogeccuonanvro-opuenmuposantnoe cooepicarue BT.4 3

CBolicTBa METAJJIOB M HEMETAJJIOB HA IPEIMET BO3TOPAHUS U MOKAPOTYIIEHUS. Y CIIOBUS XpaHEHUS

OTHEOIACHBIX BEIIECTB

IIpakTuyeckue 3aHATHS 2 B dopme

CocraBreHne ypaBHEHUN XMMHYECKHUX PEAKIUI C Yy4acTHEM MPOCTHIX W CIOXKHBIX HEOPTaHMYECKHUX PaKTUYECKON

BEIIECTB: METAIJIOB M HEMETAJIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX DIIEMEHTOB; OJITOTOBKH

HEOPraHMYECKUX KHCIOT, OCHOBAaHUN U aMQpOTEpHBIX THUAPOKCUAOB; HEOPTaHUYECKUX COJIeH,
XapaKTepU3YIOLINX UX CBOMCTBA.

Penmienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, MOJIyYCHUE H
0e301acHOE HCHOJIb30BAHNWE BAXKHEMIINX HEOPTaHWYECKMX BEIIECTB B OBITY M IMPaKTHYECKOU
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JACATCIIBHOCTH YCJIOBCKA

Tema 3.3. OcHoBHoOe coepxxaHue 2 B dopme
Wnentudukanus | JlaGopaTopHbie 3aHATHSI 2 IIPAKTUYECKOU
HEOPraHUYECKUX IIpogeccuonanvrno-opuenmuposannoe cooepicanue MOATOTOBKH
BEIIIECTB JlaboparopHas pabota «aeHTHdUKAINST HEOPTaHUISCKUX BEIIECTBY.
Pemenne SKCrepUMEHTANBHBIX 3aa4 10 XUMHUYECKHM CBOMCTBAM METAJUIOB W HEMETAIJIOB, II0
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB.
Nnentudukanuss HEOPraHMYECKUX BEIIECTB C MCIOJb30BAHHEM HX (DU3HKO-XUMUYECKUX CBOWCTB,
XapaKTEpHBIX KaueCTBEHHBIX peaknuii. KauecTBeHHbIe peakuuu Ha cynbdar-, kKapOoHAT- U XIJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS
KonTpoubnas CBolicTBa HEOPTaHUYECKUX BEILLIECTB 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHoBHoOE coiepxaHue 4 OK 01
Knaccudpukanus, | Teopermueckoe o0ydeHune 2 I[IK 1.2
CTPOCHHUE U IlosiBneHne u pa3BUTHE OPTaHUYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u 1K 1.3.
HOMEHKJIaTypa 3HAUYEHUE OPraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HaYK. K 1.5
OpraHHYecKHX XVMMHYECKOE CTPOCHHE KaK MOPSJA0K COEAUMHEHMsS] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. K 1.6
BEIECTB OcHOBHBIE NOJOXKEHUS TEOPUN XUMUYECKOTO CTPOEHUSI OpraHndeckux coequHenuit A.M. bytieposa. 1K 2.4
VYriepoaHslid CKENeT OpPraHUYecKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUUYECKOTO 1K 2.6
CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. K 3.7
[TonsitTue o ¢yHkuuoHanbHOW rpynmne. Pagukan. [IpuHIUMOBl KiaccCMPUKAIUU  OPraHUYECKUX
coequHeHUN. MexnyHapoiHas HOMEHKJIATypa MW NPUHLUIBI HOMEHKIATYpbl OPraHUYeCKUX
coenuaeHui. [loHsTHE 00 a30TCOAEpIKANTUX COCTUHEHMSIX, OMOJIOTMYECKHW AKTHBHBIX BEIIECTBaX
(yriaeBomax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISPHBIX COEAMHEHUSX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3B€HO)
IIpakTHyeckue 3aHATHSA 2 B ¢opme
HomeHnknatypa opraHMuecKUX COEAMHEHUH OTIENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACBILIICHHBIE U MIPaKTUYECKON
apoMaTHYECKHE YIJIEBOAOPObl, CIUPTHI, (PEHOIBI, abIAernu/bl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Ap.) OJITOTOBKH

CocraBiieHHe TONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT OpPraHUYECKUX BEIIECTB OTIENIBHBIX
KJIaCCOB, HCIIOJb3yd HX HAa3BaHUA I10 CHUCTEMATHYECKOU U TpHBHaﬂBHOﬁ HOMCHKIJIATYpEC (BTI/IJ'IGH,
alleTWIeH, TIMLEpHH, (eHos, (opMaibAeru, YKCyCHas KUCIOTa, TIUIMH). Pacdersl mpocteiiein
dbopMyIbl OpraHu4YecKOl MOJIEKYJIbI, HCXO0JIA U3 AJIEMEHTHOT0 cocTana (B %)
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Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCIMHECHUI

OcHoBHoOe€ coepxaHue 12 OK 01
OK 02

Teopernueckoe o0yuenue 8 OK 04

DU3NKO-XUMUYECKHE CBOMCTBA OpPraHMYECKUX COCAMHEHHH OTACIBHBIX KIacCOB (OCOOCHHOCTH 2 1K 1.3.

KJaccu(uKalul M HOMEHKJIATypbl BHYTPU Kjlacca; TIOMOJIOTHUECKMH psag M obwmas ¢opmyna; IIK 1.4

u3oMepus; PU3NIECKUE CBOWCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI MOTyUCHHS): IIK 1.5
IIK 1.6

— TIpejieabHbIE YITIEBOAOPOIbI (AIKAHBI M LUKIOAIKaHbI). ['OpeHne MEeTaHa KakK OJMH W3 OCHOBHBIX 2 1K 2.6

UCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBAa MPUPOAHBIX YIJIEBOAOPOAOB, HAX0XKICHHUE 1K 3.6

B IPUPOJIE U TPUMEHEHUE AJTKAHOB; IIK 3.7

— HemnpezAenbHblE (aJKEHbl, AJIKUHBI W alKaJueHbl) M apoMaTHYeCKHUe YyrieBoAopoabl. l'opeHue

alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHH /ISl CBAPKU M PE3KU METAJIOB

— KUCIIOPOJICOJEpKAIIIE COeTUHEHUS (CTUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(HUPHI, AJTbICTH/IbI 2

U KETOHbI, XHpHBI, yriaeBosl). IlpakTuyeckoe mpUMeHEHHE >TUIICHIVIMKOJIA, IIMIEpUHa, (eHona.

[Ipumenenne Qopmanbrernga, aneTaabIeTHAa, YKCYCHOH KHCIOTBHI. MpUla KaK COJH  BBICIINX

KapOOHOBBIX KHCIIOT. MoroIIKe CBOHCTBA MblJIa

— a3oTcoJepXkallie COoelWHEHHs (aMMHbBI M aMHHOKHUCIOTHI, OelkH). BbicokoMoneKkynsipHble 2

coeIMHEHUs (CUHTETUYEeCKUE U OMOJIOrMYeCcKH-aKTHUBHBIE). MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO.

[Tonmepu3aryst STUIEHa KaK OCHOBHOE HallpaBJIEHUE €r0 MCII0JIb30BaHMUs.

I'eneTnyeckas CBsI3b MEXKIY KIaCCaMH OPTaHUYECKUX COEIMHEHHH

IIpogheccuonanvro-opuenmuposgannoe cooepoicanue BT.U4

CBoiicTBa OpTraHUYCCKUX BCHICCTB HAa MPEAMCT BO3TOpAHUA U MTOKAPOTYHICHUA. OpFaHI/I‘-ICCKI/IC
BCIICCTBA, UCITOJIL3YCMBIC IJId ITPOU3BOACTBA B3PLIBUATKHU. YcaoBus XpaHCHUA OTHCOITaCHBIX BCHICCTB
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IIpakTuyeckue 3aHATHS 2 B dopme

CBOICTBA OPraHMYECKUX COCAMHEHUH OTACIBHBIX KJIAcCOB (TpHBHAIbHAS M MEXKIyHApOIHAs NPaKTHIECKOM

HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOMyYeHHUS): TIpeaesIbHbIC (aIKaHbl U LIUKJIOATKAHbI), ITIOATOTOBKH

HeTpe/ieNIbHbIC (AJIKSHBI, aJIKMHBI U aJIKaJMeHbl) U apOMAaTHYECKUE YTIIEBOJOPOIbI, CIIUPTHI U (hEHOJIBI,

KapOOHOBBIC KHUCIOTHI M  3QHPBI, AIbJACTHABI W  KETOHBI, aAMUHBI H  aMHHOKHUCIOTHI,

BBICOKOMOJICKYJISIDHBIC COCAMHEHUs. 3aJaHus Ha COCTaBICHUE YPAaBHEHHH XHMHYECCKUX DPEakiuil ¢

y4acTHEM OPTaHUYECKHUX BEIIECTB HA OCHOBAHHU MX COCTABa U CTPOCHHS

CocraBieHre CXeM peakuuii (B TOM 4YHCIEe [0 MPEAJIOKEHHBIM IEMOYKaM HpeBpaIICHUI),

XapaKTePU3YIONIMX XUMHYECKHUE CBOMCTBA OPraHUYECKUX COCITUHEHHUN OTHEIBHBIX KJIACCOB, CIIOCOOBI

UX TIOJy4eHHs W HA3BAaHUEC OPTraHWYECKHX COCAMHCHUH MO TPUBHAIBHON WM MEXKIYHapOIHOM

CHCTEMAaTHYECKOH HOMEHKIIATypE.

Pemienne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUil HA CBOWCTBA OPraHUYECKHX

COCTMHEHHH OT/IEIbHBIX KJIACCOB

JlabopaTopnas paGora 2 B ¢opme

JlaboparopHas padota “IIpeBpaliieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu". NPaKTHYECKOH

[Tonyuenue »STHIEHA W U3yYE€HUE €ro CBOMCTB. MopaenupoBaHue MOJIEKYT M XHUMHUYECKUX IIOATOTOBKH

IpeBpalIeHH Ha IPUMEPE dTaHa, STHICHA, Al[CTUIICHA U JIP.
Tema 4.3. OcHoBHoOE coepxaHue 6 OK 01
Wnentudukanus | Teopernyeckoe o0yueHune 4 OK 02
OpraHutCCKuX buooprannueckue coenuHeHus. llpuMmeHeHHe u OuWoOJOrHYecKas pojb yrieBoJoB. OKHCICHHE 2 OK 04
BCILCCTB, UX YIJIEBOJIOB — HCTOYHUK HHEPTUH JKUBBIX OpraHu3mMoB. OOlacTH TpPUMEHEHHS aMHHOKHCIOT. IK 1.6
3HA9CHUC U [peBparenuss OEIKOB MUIIM B OpraHu3me. buomormdyeckue (yHKiuH OeakoB. BrHomormdyeckue [1K 2.4
TIPUMCHCHNIC B GyHKIMM KUpoB. Porb opraHmueckoil XMMUH B pelIeHUH Po0JIeM MUIIEeBOH 0€30IacHOCTH IK 2.6
ObITOBOH 1 Posib  OpraHM4ecKoidl XHMHH B pPEIICHUH MPOOJIEM JHEPreTHYECKON O€30MacHOCTH, B Pa3sBUTHU 2 I1K 3.7
TIPOM3BOACTBCHHO | e nprunbl, CO3JaHUN HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB SHEPIHH (QJIbTCPHATHBHBIC HCTOUHHKH
W ACATCABHOCTH | speprun). OmacHOCTh BO3AEHCTBHS Ha JKMBBIE OPTaHM3Mbl OPTaHMYECKUX BEIIECTB OTAEIBbHBIX
HenoBeKa KJIACCOB (YIJIEBOIOPO/IbI, CIUPTHI, (PEHOJIbI, XJIOPOPraHMYECKUE MPOU3BOHBIE, AIBIETUIBI U Jp.),

CMBICJT TIOKA3aTelIsl MPEAENIbHO TOMYCTUMOM KOHIICHTPAIINH

IIpogheccuonanvro-opuenmuposantoe cooepicanue BT.4 2

W neHTr(UKAINS OPraHMIECKUX BEIIECTB, HX 3HAYEHHE M MPUMEHEHHE B TIOKAPOTYIICHUH

JlabopaTopHble 3aHATHS 2 B ¢opme

JlaboparopHas pabdoTta: “MneHTUKALNS OPraHHUECKUX COSAMHEHUI OTICTBHBIX KJIaCCOB” MPAKTUYECKOU

Nnentudukanys OpraHWYeCKUX COCIMHEHHH OTACIBHBIX KJIAaCCOB (HA TMpPUMEpE allbJIeTHIOB,
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Kpaxmalia, YKCyCHOM KHUCIIOTBI, O€IKOB U T.I.) C UCIOJIb30BAaHUEM UX (PU3MKO-XUMUYECKHX CBOMCTB U MOJITOTOBKH
XapaKTEpHBIX Ka4eCTBEHHBIX peakuuil. JleHarypamus Oenka mpu HarpeBaHHH. L[BeTHbIe peakiyu
OenkoB. BO3HMKHOBEHHME aHAIMTUYECKOTO CHTHAlda C TOYKH 3PEHHS] XMMUYECKUX IPOILIECCOB MpU
OPOTEKAHWN  KAa4eCTBEHHOM  peaKkiuH, IO3BOJSIOMICH  WACHTH(QHIMPOBATH  MPEAJIOKECHHBIC
OpraHMYecKHe BellecTBa
KonTpoabnas CrpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB 2
padora 3
Pazgen S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMUYECKHX PeaKIui 2
CxopocTthb OcHOBHOe coiep:KaHue 2 OK 01
XHMqufKHX Teopernueckoe o0yueHue 2 OK 02
PCAKIHHL. CKOpOCTh pEakliu, €€ 3aBUCHUMOCTHh OT Pa3IM4YHBIX (PAKTOPOB: MPUPOJABI PEArHPYIOUINX BELIECTB, K 2.6
XUMHYeCKoe KOHIICHTPALMK PEarnpyloNIMX BEMIECTB, TEMIEPATYpbl M IUIOMIAIM PEAKIMOHHONW MOBEPXHOCTH. IIK 3.6
paBHOBECHC TernoBble 3 GEeKTh XUMUYECKUX peaKkIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. IK 3.7
OOpatuMocTh peakiuil. XUMUYECKOe PAaBHOBECHE M €ro CMEIIEHHE TMOJ JEeHCTBUEM pa3IUYHbIX
(dakTOpoB (KOHIIGHTpALMsl PEAareHTOB WM MPOAYKTOB pEaKLIWH, NaBlIEHHE, TeMIepaTrypa) Ui
CO3JIaHUs] ONTUMAJIbHBIX YCIOBUH npoTekaHus xumuueckux npormeccos. [Tpunnun Jle [larense
IIpogeccuonanvro-opuenmuposanmoe cooepicarue B T.4 2
CKopocTh peakIuu TOpeHus, €€ 3aBHUCUMOCTh OT pa3JInyHbIX (axTopoB.. TemnoBeie 3¢ (HeKThI
XMMHUYECKHX peakiuil. DK30- ¥ SHAOTEPMHUUECKUE, PEAKIIMU B IOKAPOTYIICHUH
Paznea 6. PacTBopsI 4
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 01
ITonsaTue o Teopernueckoe o0yueHue 2 OK 07
pacTBopax PactBopenune kak ¢usuko-xumuueckui mporuecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. IK 1.2
PactBopuMocTs. MaccoBas J0is8 pacTBOpeHHOro BemectBa. CMBICT MMOKasaTens INpeaeibHO IIK 1.3.
JIOITYCTUMON KOHILIEHTPAIMH U €0 UCIOJIb30BAHUE B OI[EHKE IKOJIOTHYECKOI 0€30MacHOCTH. IIK 2.4
[paBuia SKOJIOTHYECKH II€7€CO00PA3HOTO MOBEACHUS B OBITY W TPYAOBOM IESITEIHHOCTH B IIEJAX 1K 3.7
COXPaHEHHsI CBOETO 3/I0POBbsI U OKPY’KaIOLIEeH MPUPOJHON Cpesibl; OMTACHOCTh BO3/ICHCTBUS HA KUBBIE
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PACTBOPHI, UCIIOIb3YEMbIE B OBITOBOI
Y TIPOM3BOJICTBEHHOM JEATEIBHOCTH YeJI0BEKa
IIpogeccuonanvro-opuenmuposantnoe cooepicarue BT.ul

["oproune KUAKOCTU U PaCTBOPHI B MOXKAPOTYIICHUH

19




Tema 6.2. OcHoBHoOe€ coepxaHue 2 B dopme
Hccnenosanue JlaGopaTopHblie 3aHATHSI 2 NPAKTHIECKOH
CBOWCTB JlaboparopHas padota «IIpuroroBiaeHue pacTBOpOB». TIOIFOTOBKH
pacTBOpoOB [IpurotoBneHne  pacTBOpOB  3aaHHONW  (MaccoBoil, %)  KoHUeHTpauuuh (C  NPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEAbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTrOTOBIIEHHE PACTBOPOB
Paszpen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeTEJIbHOCTH YeJI0BeKa 6 OK 01
Xumusi B ObiTy 1 | OCHOBHOE coep:KaHue 6 OK 02
TIPOMSBOACTBCHHO | magpernyeckoe 06yuenne OK 04
1 e TebHOCTH v > = OK 07
HeIOBEKA Hogeiimre nocTrykeHUs: XUMHUUECKON HAyKH U XUMHYECKON TeXHOJOruu. Poib XxumMun B obecreyeHnu
HKOJIOTUYECKOM, YHEPTeTUUECKOMN 1 MUILEBON 0€30MaCHOCTH, Pa3BUTUM MeIULIMHbIL. [IpaBuia moucka u 1K 1.2
aHaJIM3a XUMHYECKOW HHQOpMAIMM U3 PA3JIUYHBIX HCTOYHUKOB (HaydyHas U YydeOHO-Hay4yHas 1K 1.3.
JTUTEepaTypa, CpeAcTBa MaccoBoi nH(MopManuu, cetb IHTEpHET) IIK 1.4
I[IK 1.5
[IK 3.6
K 3.7
IIpakTUyeckne 3aHATHA 2 B dopme
[Torck m aHanu3 KEHWCOB O NMPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTUMH ¢ yuyeToM Oyayuiei [IPaKTUYECKON
npoeCcCHOHATBHON  JIEATENIbHOCTH 10  TeMaM: BaKHEHIIMe  CTPOMTENbHbIE  MaTepuasbl, OJITOTOBKH
KOHCTPYKLIMOHHBIE ~MaTepuaibl, Kpackd, CTEKJI0, KepaMuKa, MaTepuaibl Uid 3JIEKTPOHHUKH,
HAaHOMAaTEpHallbl, TEKCTWJIBHBIE BOJIOKHA, HCTOYHMKH DHEPIUM, OpPraHMYEeCKHEe U MHHEpAJIbHBIE
y00peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.
3ammra: IlpeacraBieHne pe3ynbTaToB pelleHns KeHCcoB B (hopMe MUHHU-IOKJIaJa ¢ Mpe3eHTaluuen
IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT) 2
Bcero 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
ITPEJIMETA

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUYECCKOMY odecnevYeHn1o

Jnis  peanuzanyy MpPOrpaMMbl TUCHMIUIMHBI JOJDKHBI OBITH TPETYCMOTPEHBI CIICAYIOIINE
CHelMallbHble TOMEIICHUsA: Y4eOHBIH KaOMHET XUMUU W/HWIA y4eOHOW XHMHUYECKOH
nabopaTopuu.

O06opynoBanue yaeOHOTO KabuHeTa (HaIrISIIHBIC TOCOOMS): HaOOPHI MIAPOCTEPIKHEBBIX MOIEIICH
MOJIEKYJI, MOAETH KPUCTATMYECKUX PEIIETOK, KOJIEKIIUN MPOCTHIX U CJIOKHBIX BEIIECTB W/WIIN
KOJUIGKIIUM TIOJMMEPOB; KOJUIEKIMS TOPHBIX MMOpPOA M MHUHepaloB, Tabimuna Menzeneesa,
yueOHble (puIbMbI, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

TexHuueckue cpencrtBa OOy4YEHHS: KOMIIBIOTEp C YCTPONCTBAMHU BOCIPOU3BEICHHUS 3BYKA,
INPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MyJbTUMEIUIHAS JTOCKA, yKa3Ka-Tpe3eHTep s
MpE3CHTALIH.

O6opynoBanue sabopaTopuu U paboOYNX MECT JIabOPaTOPUHU: MEH3YPKH, MUIETKUA-KATICIbHUIBI,
TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEAMETHbIE 1 TTOKPOBHBIE CTEKJIA, TUTAHIIETHI JJIs KalelbHbIX
peakiuii, GpuIbTpoBaNbHAs Oymara, MPOMBIBAJIKU, CTEKIISTHHBIE TIPOOUPKH, PE3MHOBBIE MTPOOKH,
dboHapuku, Ha0Op pEaKTUBOB, CTEKJISHHBIC MaJOYKU, IITATHBBI S MPOOUPOK; MEpHBIE
LIWIMHJIPBI, BOPOHKHM CTEKJISHHBbIE, BOPOHKHM JenuTelbHble IinHApudeckue (50-100 mo),
CTYNIKH C TEeCTHKOM, (aphopoBble YalIKW, MUHIETHI, (GUIBTPBI OyMaxkHble, BaTa, Mapis,
YacoBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIA0OpaTOpPHBIE INTATHUBBI, CIUPTOBBIE TOPENKH, CIUYKH,
npubop [y moiydyeHus ra3oB (WM MpoOUpKa € Ta300TBOJAHON TPYOKOH), Hepikarenu ais
pOOUPOK, CKIISTHKH JJISi XPaHEHUS] PEaKTHBOB, Pa3JaTOYHbIC JIOTKH; XUMHUECKUE cTakaHbl (50,
100 u 200 mu); mmarenu; MUHIETHI; TUTEIbHBIC HIUIMIbBI; CEKYHAOMEpHI (TaiiMephl), MEpHbIE
npobupku (Ha 10-20 mu) u mepssie konowr (25, 50, 100 u 200 M), BoasHas Oans (WiIu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHEe KojaObl ans tutpoBanus (50 m 100 mu);
WH/IMKATOpHBIE TOJOCKK [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, MeauIMHCKUE mmpuiibl Ha 100—150 mu1, mabopaTopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTphl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOe 000pyAOBaHUE.

[Tpu HaMM4YMK HEOOXOIMMOTO OOOPYIOBAHHS 3aHATHUS 1O (PU3UKE B HEKOTOPBIX CIIydasX MOTYT
MPOBOAMTHCS B UMEIOIIUXCSI B 00pa30BaTeIbHONM OpraHU3aIli MAaCTEPCKUX WU TaO0paTOpHsIX.
TexHuueckue cpencTra 00yIeHus:

- UHTEpaKTUBHAS JI0CKa;

- IPOEKTOP;

- KOMITBIOTEp C NuieH3noHHbIM [10.

BHueaynuropHas camocTosiTenbHast paboTa CTYA€HTOB obecrieueHa BO3MOKHOCTBIO CBOOOTHOTO

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

3.2. UndopmanuonHoe odecnieyeHne 00yueHust

OcHOBHbBIE TeYaTHbIE U3TAHUS
1. AadunorenoBa, M. B. Xumusi: yaeOHUK ¥ TPAKTUKYM JUIsI CpeaHEro mpodecCruoHaIbHOTO
obpazoBanus / U. B. Audunorenosa, A. B. badkos, B. A. [lonkoB. — 2-e 3., UCHp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. Uleromuxuna, H. A. Ob6mas xumus: ydeOnuk mns CIIO / H. A. Hleronmxuna, JI. B.
MunaeBckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
3. Hukonwckuif, A. b. XuMmus: y4eOHUK W TPAKTUKYM JUIsI CPEIHEro MpodecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
W3narensctBO FOpaiit, 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. ®angeeBa. — 2-¢ u3.,
nepepad. u non. — Mocksa: U3narenscro FOpaiit, 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.: IIpocBemenue, 2022. —
446, [2] c.: un.
2. Xumus. 11 xnacc. YriyOnéunsnii ypoBens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemienue, 2022. — 478, [2] c.: ui.
3. Xumus. Yrimyonenusiid yposenb. 10—11 kmaccel: pabovas nporpamma k nuann YMK B.B.
Jlynuna: yueOHO-MeToaudeckoe nocooue / B.B. Epemun, A.A. Jlpoznos, .B. Epemuna, 3.10.
Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
4. Metoauueckoe nocobue k yaueOnuky B. B. Epemuna, H. E. Ky3pmenko, B.U. Tepenuna, A. A.
HpoznoBa u ap. «Xumus. YrryoneHHbid ypoBeHb». 10 kmacc / B. B. Epemun, A.A. JIpo3nos,
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. JIpo3aosa u ap.
«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.
6. I'yceBa, E. B. Xumus musa CIIO: yueOHO-MeTrommueckoe nocoome / E. B. TI'yceBa, M. P.
3uranmmna, /. Y. Kynukosa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-
4. — Tekcr: onextponsblii // Jlanp : snekTpoHHO-OMOIMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/196096 (nata ob6pamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.
/ H. 0. YepnukoBa. — 2-e usa., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN
978-5-8114-9500-9. — TekcT: aiiekTpoHHbIH // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/195532 (mata obOpamenus: 14.10.2022). — Pexxum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.
8. llleBHunbiHa, JI. B. Xumusa: ydueOnoe nocodbue / JI. B. IlleBnunsina, A. 1. AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Tekct: a1eKTpOHHBIH //
Jlanb: snekrpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505 (nata
obpamenust: 14.10.2022). — Pexum goctyna: AJis aBTOPU3. MOJIH30BaTENEH.
9. brnunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. bnunos, U. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-e u3sn., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texct: snekTpoHHbI // JlaHb: 31ekTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENEH.
10. I'abpuensn, O. C., JIpicora, I'. I'. Xumusi: kaura s npemnogaBaTesis: yued.-MeTo 1. mocooue.
— M. Axkagemus, 2012. - 332 c.
11. Yepuukosa H. 1O., Memepsikosa E. B. Pemaem 3agaun no XuMuu caMoCTOSITENIEHO: YdeOHOe
nocobue / H. FO. Yepnuxosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328 c.
12. PeznukoB B. A. COopHUK ynpa)XHEHHH U 337a4 [0 OPTraHUYECKON XUMUU: yueOHOe rmocodue
/ B.A. PeanukoB — Cankrt-IlerepOypr: Jlans, 2021. — 226 c. 13. Kamyctuna A. A., XanbueHKo
. I'., JIubanos B. B. Obmas u Heoprannueckas xumus. [Ipaktukym / A. A. Kanyctuna, U. T
Xanpuenko, B.B. JInbanos — Cankr-IlerepOypr: Jlans, 2020. — 152 c.
14. Tabpuensu O.C. Xumus: y4ue6. ms crya. npod. yued. 3aseaenuit / O.C. Nabpuensn, U.T.
OctpoymoB. — M., 2016.- 256 c.
15. Tabpuenssa O.C. Xumusa qis npodeccuid W CHenuagIbHOCTEH TEXHUYECKOTO MPOQHIIS:
y4eOHUK JUIs CTYA. yupexaeHui cpen. npod. oopazosanus / O.C. 'abpuens, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3marensckuii neHTp «Akanemusi», 2017. — 272 c.
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HNHuTepHeT-pecypcsl
1. hvsh.ru — Xypuan «Xumus B mkoie». 2. https://postnauka.ru/themes/chemistry — nekuuu mo
xumun Ha caiite [ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-monymsipHbIii mpoekT «JeMeHTbl OoNblIod HayKu» ((puU3MKa, XMMHUSA, MaTeMaTHKa,
aCTpOHOMHS, HAYKHU O *KHU3HHU, Hayku o 3emuie). HoBocTH Hayku, KHUTH, Hay4YHO-IIONYJISIPHbIE
CTaTbH, JICKIUH, SHIUKIIONEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayyHO-nionyJisipHOTrO XypHana «llorenumany. XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
pasaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayyHO-IIOMYJISIPHOTO JKypHaja «XuMus U xu3Hby. JKypHan uzgaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas 3yIeKTpOHHas OMOIHoTeKa XuMuueckoro nopraina «Chemnet», conepx ut yueOHble U
nH(pOpPMalMOHHBIE MaTepUabl JJIsl HIKOJILHUKOB U yuuTesel. B Helt MOKHO HalTH y4eOHUKH 1O
o0uieil 1 HeOpraHM4ecKoW XUMHUHM, OPraHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
3aJaud XMUMHYECKHUX OJMMIIMAJ C PELICHUSMH, 3a/a4dl BCTYMHUTEIBHBIX 3K3aMEHOB JIS
aOUTYpPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Wndpopmannonusle mMarepuayibl 00 osnmmnuagax: MockoBckoil ropojackoii, Bcepoccuiickoi,
MenneneeBckoii, Mexxnynaponnoii. [IpuBenensl 3ajaun TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX
TYpOB, IOJPOOHBIEC PEUICHUS, CIIUCKU U GoTOrpaduu ModeuTeIeH.
7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa QUCTAaHIMOHHOIO OOY4YEeHMs, HalpaBicHHas B IEPBYIO O4Yepelb Ha IOATOTOBKY K
OJIMMITUAZaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHaponnoil. CailT cogepKUT orpoMHOe
KOJIMYECTBO 3ajay, CrPyNINHUPOBAHHBIX Kak IO TemMaMm, Tak M 1o oiumnuagam. Ilo Bcem
OCHOBHBIM pa3jieflaM XHMHH NpPUBEIEH TEOPETHYECKHM MaTepual W pa3o0paHbl pelIeHUs
TUIIOBBIX 33/a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran no HaHoTexHonorusiM. OCHOBHas Ieib — pa3BUTHE OOpa3oBaHUs B o0nacTu
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIMMITUAJIE 110 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas copaBouHas uHpopMalus O XHUMHUECKHMX »JJEMEHTaX M HUX CBoOicTBax (Ha
AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKoA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX DJIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii cailT oHnaiiH-00pa3oBaHMsl, COJAEPKUT MHOIO MHTEPECHBIX 00pa30BaTENIbHBIX
KypCOB U BHUJEOJEKUNN AJI HIKOJIBHUKOB, CTYJ€HTOB M yuHuTesae. ECTh HECKOJIBKO KypcOB IO
XUMUH.
12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — cambliif aBTOPUTETHBIH B MUPE XUMHH HWH(OPMaLMOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
ITopran no opraHN4ecKOM XMMHH Ha QHTJIMHCKOM SI3BIKE.
14.  http:/www.xumuk.ruCaiitT 0 XuUMHUHU: KJIacCHYeCKHE Yy4E€OHUKH, CIPaBOYHHUKH,
SHIUKJIONEANH, MOUCK OPraHMYEeCKMX M HEOPraHMYECKHX PpEakKlUi, COCTaBICHHUE ypaBHEHUN
peaKkui.
15. http://orgchemlab.com/
Caiit, NOCBSIIEHHBIN MPaKTHUECKON paboTe B 1abopaTopuun
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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
3aJJaHKs 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 XapaKTEPU3ALUIO
XHUMUYECKHUX DJIEMEHTOB:
«Meramnmdeckue /
HEMETAIINYCCKHUE
CBOMCTBA,
3JEKTPOOTPULATENBHOCTD
Y CPOJICTBO K DJIEKTPOHY
XHUMHUYECKHUX JIEMECHTOB 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
XHMHYECKHe PeaKun»

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
"THIIBl XUMHUYSCKUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOMCTBA
HEOPraHU4YeCKHX
BeIIleCTB

KonrtpoabHnas padora
«CBoiicTBa
HEOPraHUuYeCKuX
BeleCTB
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA
3.1 | OK01 |Knaccudukamms, Knaccudumnuponars 1. Tect «Homenkmnarypa
I[IK 1.2 |HOoMeHKknaTypa u HEOPraHUYECKUE Y Ha3BaHUE
IIK 1.3. [cTpoenue BEILECTBA B COOTBETCTBUU |HEOPTraHUYECKUX
IIK 1.4 |HeopraHmueckux C UX CTPOCHUEM BEIIECTB UCXOs U3 UX
I[IK 1.5 |BemecTB XUMUYECKON (HhOPMYJIBI
IIK 1.6 WJIU COCTaBJICHUE
[IK 2.4 XUMUYECKON (HhOPMYJIBI
IIK 2.6 HUCXOJS U3 Ha3BaHUS
IIK 3.6 BEIIECTBA IO
IIK 3.7 MEXIYHAPOAHOU UITH
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 DUBHKO-XUMHUYECKIE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02  |[cBoiicTBa 3aBUCUMOCTb (PH3UKO- XUMUYECKHUX CBOMCTB
I[IK 1.2 |Heoprannueckux XUMHYECKHX CBOMCTB OKCHJOB, KMCJIOT,
IIK 1.3. [BemecTB HEOPTaHUYECKUX BEIIECTB |OCHOBaHHH, aM()OTEPHBIX
I[IK 1.4 OT CTPOEHUS aTOMOB U TUAPOKCHUIOB U COJIEMM.
IIK 1.5 MOJIEKYJI, @ TAKKE TUIIA 2. 3agaHus Ha
I[IK 1.6 KPHUCTAIUTNYECKOMN COCTaBJICHUE YPAaBHEHUU
IIK 2.4 peLeTKH XUMUYECKUX PEAKLUN C
[IK 2.6 Y4aCTUEM IIPOCTHIX U
[IK 3.6 CJIOKHBIX
[IK 3.7 HEOPTraHUYECKUX

BEIIIECTB: OKCHUIOB
METaJJIOB, HEMETAIIOB B
aM(OTEPHBIX IJIEMEHTOB;
HEOpPraHWYECKUX 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
K 1.2
I1K 1.3.
I[IK 1.4
IIK 1.5
IIK 1.6
IIK 2.4
IIK 2.6
IIK 3.6

[IK 3.7

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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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA
%)
4.2 | OK 01 CBolicTBa OpraHUYeCKuX | Y CTaHABJIMBATh 1. 3amanus Ha
OK 02 |coenuneHuit 3aBUCUMOCTH (PH3UKO- COCTaBJICHUE YPaBHEHUM
OK 04 XUMHUYECKUX CBOVCTB XUMHYECKHUX PEaKIui ¢
I[IK 1.2 OpPraHUYECKUX BELIECTB OT |y4aCTUEM OPraHUYECKUX
IIK 1.3. CTPOEHUS MOJIEKYJI BEILIECTB HA OCHOBAHUU
I[IK 1.4 MX COCTaBa M CTPOCHHS.
IIK 1.5 2. 3anaHus Ha
IIK 1.6 COCTABJICHUE YPAaBHEHUM
11K 2.4 XUMHYECKUX PEaKIUi,
[IK 2.6 WJUTIOCTPUPYIOLIHNX
I[IK 3.6 XUMUYECKHE CBOWCTBA C
IIK 3.7 Y4€TOM MEXaHU3MOB
MPOTEKAaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHX
BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSAM PEaKIuii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. Jlaboparopnas pabota
“IIpeBparieHus
OpPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuu"
4.3 | OK 01 WNnentudukarus Uccnenosats 1.IIpakTuko-
OK 02 |opraHnYecKuX BEIIECTB, [KAUECTBEHHbIC PEAKIIUU  |OPHUEHTHPOBAHHbIE
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX 3aJlaHus 110 COCTABJIEHUIO
[IK 1.2 |mpumeHeHHE B OBITOBOH |CO€AMHEHUN OTIAENBHBIX |XUMHUYECKHUX PEaKIMN ¢
[IK 1.3. |1 npon3BOICTBEHHOU KJIaCCOB Y4aCTHEM OPTaHMYECKUX
IIK 1.4 |mesTeNbHOCTH YeI0OBEKA BEIIECTB, B T.U.
IIK 1.5 UCIIOJIb3YEMBIX JUIS UX
IIK 1.6 uAeHTU(UKAINH B OBITY
I[IK 2.4 Y IIPOMBIIUIEHHOCTH.
[IK 2.6 2.Jlaboparopnas paboTa:
IIK 3.6 “Unentuduxarms
[IK 3.7 OpraHNYECKHUX
COEIMHEHUH OTJENbHBIX
KJIacCOB”
5 Pazgen S. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAHMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeaKkuuid
XMMHMYECKHX peakuui
5 |OKO01 |CkopocTth xuMudeckux |XapakTepu3oBaTh [IpakTuko-
OK 02 |peakumii. XMMHUYECKOE |BIMSHHME KOHLEHTPAlUU |OPHUEHTHPOBAHHBIE
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA
[IK 1.2 |paBHOBecue pearupyrommx BEMeCTB U |TEOPETUUECKUE 3aTaHUS
IK 1.3. TEMIIEPaTyphl Ha CKOPOCTH |Ha aHaIN3 (aKTOPOB,
IIK 14 XUMHYECKUX PeaKIui BJIUAIONINX HA NU3MEHEHUE
K 1.5 XapakTepu3oBaTh CKOpPOCTH XUMHUYECKOU
I[IK 1.6 BJIUSIHUE U3MEHEHUS peakuuu. [Ipaktuko-
I[IK 2.4 KOHIICHTPALlUX BEIIECTB, |OPUEHTUPOBAHHBIC
[IK 2.6 peaKuuu Cpelibl U 3aJlaHus HAa TPUMEHEHUE
IIK 3.6 TEeMIIepaTyphl Ha npuniuna Jle-Illarense
11K 3.7 CMEIIEHNE XUMHUYECKOTO |1 HaX0KICHU
paBHOBeCHs HaIpaBJICHUsI CMEIICHUS
PaBHOBECHS XUMUYECKOM
peaKIu 1 aHAJIU3
(bakToOpoB, BIUSIOMIMX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHUS

6 HUcciaenoBaTs HCTHHHBIE

Pasnen 6. PacTBopbl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OKO01 |[lonarue o pactBopax |PaznuuaTh uCTHHHBIE 1. 3anaun Ha
OK 02 pacTBOpPHI MIPUTOTOBJICHUE
K 1.2 pacTBOpOB.
IIK 1.3. 2. IIpaktuko-
I[IK 1.4 OPHUEHTHPOBAHHBIE
IIK 1.5 pacyeTHbIC 3a/1aHus Ha
IIK 1.6 JICTIEPCHBIE CUCTEMBI,
I[IK 2.4 UCIIOJIb3yEMBIE B
[IK 2.6 OBITOBOM U
I[IK 3.6 IIPOU3BOJACTBEHHOMN
IIK 3.7 JeSTeTbHOCTH YelIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnemnoBath GU3HKO- JlaGopaTtopHast pabota
OK 04 |pactBOpOB XMMHYECKHUE CBOMCTBA “IIpuroroBnenune
IIK ... HWCTHHHBIX PacTBOPOB pacTBopoB”
Il | IlpodeccuoHabHO-OPUEHTHPOBAHHOE CO/lepKaHMe (CoAepKaHNe NMPUKJIATHOIO
MOIYJIs1)

7 Paznen 7. OueHuBaTh nocJjaeacTBus |3amura Keica (¢
Xumus B ObITY H OBITOBOI U yueToMm Oyayiuei
NPOM3BOJACTBEHHOI NPOM3BOJACTBEHHOI npo¢ecCHOHATbHOM
AesITeJIbHOCTH AesITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJ10BeKa ¢ MO3ULMH

JKOJIOTHYECKOM
0e3omacHoCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02  |npou3BOACTBEHHOMN OBITOBOI 1 npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOM JIeSTeTLHOCTH)
OK 07 JesATEIbHOCTH uesoBeka ¢ |Bo3MokHbIE TEMBI
I[IK 1.2 MO3UINANA SKOJIOTUYECKON |KEHMCOB:
IK 1.3. 0€30MacHOCTH 1. [loTrennenue kaumMara
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THNBI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHA
IIK 14 7 BBICBOOOKIECHUE
K 1.5 ra3oBBIX THPATOB CO AHA
I[IK 1.6 OKeaHa.
[IK 2.4 2. Bynyue matepuaibl
IIK 2.6 JUIS aBUa-, MallliHO- U
IIK 3.6 prOOPOCTPOCHHSI.
IIK 3.7

3. HoBble maTepuansl aJist
COJIHEYHBIX OaTapeii.

4. JlexapcTBa Ha OCHOBE
pacTUTEIbHBIX

IpernapaToB
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