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1. MMacnopT ¢oH/Ia OLEHOYHBIX CPEICTB
1.1. O6sa1acTh NpUMeHEeHUsA
@OHJ OLEHOYHBIX CPEACTB MpeIHAa3HAYeH [Uisi OICHWBAHUS 3HAHWM, YMEHUH, YPOBHA
(GOpCUPOBAHHOCTH KOMIIETCHIIUN CTYACHTOB, oOydaromuxcs mo crenuanbHoctu 43.02.16 Typusm u
roCTeNPUUMCTBO 10 yueOHo# qucuumumnae OJ].12 Xumus.
®OC cocrasien Ha ocHoBe PI'OC u paboueil mporpaMmbl IUCIUILTAHBI.
[IpomexyTouHas arrectalsi 1o Yy4eOHON JAMCUMIUIMHE MpeaycMoTpeHa B (opme
(koHTpOJIBHOW PabOTHI, TUPPEPSHIUPOBAHHOTO 3a4€Ta) C BHICTABJICHUEM OTMETKH 110 CHCTEME OTIIMYHO,
XOpOIIIO, yIOBIETBOPUTENIBHO, HEYI0BIECTBOPUTEIHLHO

1.2. Il.ianupyemblie pe3yabTaThl 0CBOEHUS TUCHUILINHBI

Ocoboe 3HaueHNe TUCHUILIMHA UMeeT Ipu (POPMUPOBAHUU U PA3BUTUH OOIIUX KOMIIETCHLIUH B
cootBercTBUU ¢ OI'OC:

OK 0l. BeiOupare cnocoObl pemieHus 3agad  NPOPECCHOHATBHOH  EATEIBHOCTH
MPUMEHHUTEIHLHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA I[IOMCKA, AaHAIW3a W UHTEpPIIpEeTaluu
uHdopmanud, W HUHPOPMAIMOHHBIE TEXHOJNOTUU JJIsS BBIIOMHEHHUS 3a7ad MpodeccrnoHalbHOMI
NESITEIbHOCTH.

OK 04. Db dexTrnBHO B3aMMOICHCTBOBATH U Pa00OTATh B KOJUICKTHBE U KOMAaH/IC.

OK 07. ConelicTBOBaTh COXPAHEHHUIO OKPYIKAIOLIEH Cpesibl, pecypcocOepekeHnto, TPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OSpeXITMBOTO MPOM3BOACTBA, d()()EKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX.

OK 08. Hcmonb3oBarh cpeacTBa (PU3NYECKOW KyJNbTYpbl JUIsl COXPAHEHMUsS] U YKpEIUICHHUS
3JI0pOBbsI B Tpoliecce NPO(EecCHOHANBHOM AEATENbHOCTH M TOAJEp’KaHUs HEOOXOJUMOIo YpPOBHS
(u3nYecKoil MOATrOTOBIEHHOCTH.

Oco0oe 3HaueHue TUCUUIUIMHA UMEET MpH (POPMHUPOBAHUM U PA3BUTHH NMPOPECCHOHATBHBIX
KoMIeTeHIMi B coorsercTBun ¢ PI'OC:

[IK 2.4 BrinmonHeHHe CaHUTAPHO-IMUIEMUOJIOTHYECKUX TPEOOBAHUN K MPETOCTABICHHUIO
TOCTUHUYHBIX YCIIYT.

®OC mno3BOJSET OLEHUTHh JIMYHOCTHBIE, METAlpeAMETHbIE W TNPEIMETHBIE pEe3yJbTAThI,
c(OpPMUPOBAHHOCTh OOIIMX KOMIIETEHIUI B COOTBETCTBMM C TpPeOOBAaHMUSIMM paboyeill MmporpaMMmsl
y4eOHOM TUCIUIUIMHBIL.

JInyHOCTHBIE:

JIP 01 PoccuiicKyI0 rpaKIaHCKYI0 UIEHTUYHOCTD, TATPUOTU3M, YBAKEHUE K CBOEMY

HapOJy, YyBCTBa OTBETCTBEHHOCTU Tiepen PoauHOM, ropaocTu 3a cBoil kpail, cBoro Ponuny,
IIPOLUIOE M HACTOSIIEE MHOTOHAIMOHAJIBLHOIO Hapoaa Poccuu, yBakeHHME roCyJapCTBEHHBIX CUMBOJIOB
(repO, ¢uar, rumMH)

JIP 02 TI'pakIaHCKyI0 TMO3MLIHMIO KAaK aKTHUBHOIO M OTBETCTBEHHOIO WIEHA POCCHICKOrO
o0lIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBbIE TpaBa M OO0S3aHHOCTH, YBAXKAIOLIETO 3aKOH H
MPAaBOMOPSIIOK, OO0JIAAAIONIET0 YYyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIErO
TpaJULIMOHHbIE HAIIMOHAIbHbBIE U 00I1IeYeIOBeYeCKIe TYMAHUCTUYECKUE U IEMOKPAaTUYECKHE IIEHHOCTH

JIP 03 T'oToBHOCTS K citykeHHIO OTEUECTBY, €TI0 3alIUTE

JIP 04 CdopmupoBaHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKU M OOIIECTBEHHOM NMPaKTHKH, OCHOBAHHOTO Ha JHMAJIOre KYyJbTYp, a TaKKe PasInYHbIX
¢hopM 00LIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE

JIP 05 CdopMHUpPOBaHHOCTh OCHOB CaMOpPa3BUTHUS W CAMOBOCHHUTAHUS B COOTBETCTBUH C
o011eyeI0BeYeCKUMHU [IEHHOCTSIMU M MJIealaMU T'Pa)1aHCKOTO OOIIECTBAa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEIILHOM, TBOPYECKON U OTBETCTBEHHOU JCATEIBHOCTH

JIP 06 TonepaHTHOE CO3HAHWE M MOBEACHHUE B TMOJUKYJIBTYPHOM MHpE, TOTOBHOCTh U
CIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIIOIbMH, JOCTUraTh B HEM B3aMMOIIOHUMAHHUS, HAXOAUTh 00IIue
LUeMH U COTPYAHWYATh JUISl MX JOCTHKEHMS, CIOCOOHOCTh MPOTHUBOCTOSTH HJIEOJIOTMU SKCTPEMH3MA,
HaIlMOHAU3Ma, KCEHO(OOMH, JIUCKPUMUHAIMKM IO  COLHUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKaM U IPYTUM HETaTUBHBIM COIIMAIbHBIM SIBICHUAM 9



JIP 07 HaBbIku COTpYAHUYECTBA CO CBEPCTHUKAMU, I€THbMU MIIQJIIETO BO3PACTa, B3POCIBIMU
B 00pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOM, y4eOHO-UCCIIEA0BATENLCKOM, TPOSKTHON U JPYTUX BHUIAX
NEeSATEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HAaHWE M IOBEIEHHE HAa OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX
EHHOCTEH

JIP 09 T'OTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCIIE CaMOOOpa3OBaHHWIO, Ha
MPOTSHKEHUM BCEHM KU3HU; CO3HATEIIbHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIENTHOMW MPodecCHOHATBHON 1 00IIECTBEHHOM NeSTEIEHOCTH

JIP 10 DcreTtnyeckoe OTHOIICHHE K MHpPY, BKJIIOYAsS OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH

JIP 11 TlpuHATHE W peald3alyio IIEHHOCTEH 370pOBOTO W 0Oe30macHOro oOpasza >KH3HH,
noTpeOHOCTH B (PM3MUYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSX CHOPTHBHO-03OPOBUTEILHON
NeSITeNIbHOCTBIO, HETIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHS, YIIOTPEOICHUS aJIKOr0JIsl, HAPKOTHUKOB

JIP 12 bepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (u3uyeckoMmy W
MICUXOJOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIOACH, YMEHHUE OKa3bIBaTh MEPBYIO
IIOMOIIb

JIP 13 Oco3nansublii BbIOOp Oyaymiedt mnpodeccurt ¥ BO3MOXKHOCTEH — pealld3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHON NEATEIBHOCTH KaK BO3MOXKHOCTH
y4acTHs B PELUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TPOOIeM

JIP 14 CdopMHUPOBaHHOCTH AKOJOTHYECKOTO MBIILIICHHUS, MOHUMAHUS BIMSHHUS COIHAIBHO-
HSKOHOMMYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJIHON M COLUANBHON Cpelbl; MPUOOPETEHHE OIbITa
9KOJIOrO-HaNpaBICHHON AESITEIbHOCTU

JIP 15 OTBeTCTBEHHOE OTHOIIECHHE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHSITHS
LIEHHOCTEN CEMENHOM KU3HU

MeTranpeamerHble:

MP 01 CamocTosiTenbHO (HOPMYITHUPOBATh U aKTYaM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

MP 02 VYcraHaBnuBaTh CYLIECTBEHHBIH TNpPU3HAK WM OCHOBaHMS JUIsl CPaBHEHMS,
KiaccupuKauy u 0000IIeHNUS,

MP 03 Onpenensith eI 1EATENbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKECHMUS,

MP 04 BpISBIATh 3aKOHOMEPHOCTH U IPOTUBOPEYHNSI B pACCMATPUBAEMBIX SIBICHUSX;

MP 05 BHOCHUTH KOPPEKTHUBHI B JICITEIHLHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJITATOB IEIISIM,
OLICHUBATh PUCKU MOCIIEICTBUHN AEATEIbHOCTH;

MP 06 Bnanerp HaBbIKaMu Y4eOHO-MCCIEAOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH,
HaBBIKAMU pa3peleHus npoodiiem;

MP 07 CrocoGHOCTh W TOTOBHOCTH K CAMOCTOSATEIBHOMY TIOMCKY METOJOB peIICHUS
MIPaKTUYECKUX 3a]ja4, IPUMEHEHUIO Pa3JIMUHbIX METOJOB IT03HAHUS;

MP 08 OsnageHue BHAAMU  JCSATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HaHWS, €ro
MHTEpHpeTaIny, Mpeodpa3oBaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHUTYalUsX, B TOM YHCJe IpU
CO3/IaHUU YYEOHBIX U COLIMANIbHBIX IIPOEKTOB;

MP 09 dopmupoBaHuE HAy4YHOIO THIA MBIIUICHUS, BJIAJEHUE HAy4YHOH TEPMHUHOJIOTHEMN,
KJIFOUEBBIMH MOHATHSAMHI U METO/IaMU;

MP 10 CraButh 1 pOpMyIHPOBaTH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JEATEIILHOCTH U
KU3HEHHBIX CUTYalUsX;

MP 11 BrISBASTh NPUYUHHO-CIEACTBEHHBIE CBSI3U M aKTyallM3MpPOBATh 3a/1ady, BBIIBUTATH
TUIOTE3y €€ pEeUIeHMs, HaXOIUTh apryMEHThl IJs JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHM, 3a1aBaTh
rapamMeTpbl U KpUTEPUU PEILICHUS;

MP 12 Amnanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS 3aJayd PEe3yJbTaThl, KPUTUUECKHU
OLIEHHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

MP 13 JlaBaTh OLICHKY HOBBIM CHUTYyAIUsIM, OIICHUBATH MMPHOOPETEHHBIHN OIIBIT;

MP 14 Bnagerp HaBBHIKAMU TONy4eHUsT HWHMOPMAMA W3 WMCTOYHHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBISATh IMOMCK, aHAIM3, CHCTEMAaTH3alMI0 M HMHTEpIpeTalnio HHPOpMaluu
Pa3NUYHBIX BUAOB U (OPM IPEIACTABICHHUS;

MP 15 CoznmaBath TEKCTHI B pa3dW4yHBIX (¢dopmarax C Y4eTOM Ha3HAYCHUs
uHbOpMAallMM M LEJICBOM ayAUTOPUH, BHIOMpas ONTUMAIbHYIO (GOpPMY TpEACTaBICHUS U 3



BH3yaJIU3aluy;

MP 16 OuenuBath JOCTOBEPHOCTD, IETUTUMHOCTh HH(OPMAIIHH, €€ COOTBETCTBHE MPABOBBIM
U MOPaJIbHO-3THYECKUM HOpMaM;

MP 17 Hcnonp3oBare cpeiacTBa WHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHY KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHU3ALMOHHBIX 3a/a4 ¢ cOOJII0AeHUEM TpeOOBaHUM
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHUEHBI, PECypCcOCOEpeKEHHUs, MPABOBBIX M ITUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€3011aCHOCTH;

MP 18 Brnazners HaBbIKaMM pacrio3HaBaHHs M 3alIUTHl WH(GOpMAIHK, WHPOPMALMOHHOMI
0€30MMacCHOCTH JTUYHOCTH.

IIpeamerHsbIe:

[P 01.ChopmupoBaHHOCTH MPEJICTaBICHUM: 0 XUMHYECKON COCTaBJISIFOLLIECH

€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIM XHMHU B MO3HAHHUH SBJIEHUN MPUPOJIBI, B (HOPMUPOBAHUU
MBILIUICHUS] U KYJIbTYPHl JHYHOCTH, €€ (DYHKIIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOAMMON Ui pelieHus
MPAKTUYECKUX 3a7]a4 U KOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U HPUPOTHOM
cpene;

[IP 02.Bnagenune cucteMOld XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHATHS (XMMUYECKHUI JIEMEHT, aTOM, JJICKTPOHHAsi 000JI04Ka aToma, S-, p-, d-3JIEKTPOHHBIC OpOHUTAIN
aTOMOB, HOH, MOJEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBI OO0bEeM, YTIJIepOAHBbIN CKelleT, (YHKIHOHANbHAs TpyMIa,
paaukai, W30MEpHs, U30MEpPbI, TOMOJIOTUYECKUH psJ, TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOpPOA- U
a30TcoJieprKallle COeIMHEHNUs, OMOJOTUYECKH aKTUBHBIC BEIIECTBA (YIJIEBOAbI, )KUPHI, OCJIKH ), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS, KPUCTAJUINYECKasl PEIETKa, THUIIbI
XUMHYECKHUX PEaKIHi (OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE, 9K30-H SHJOTEPMHUECKHE, PEAKIIUH HOHHOTO
oOMeHa), PacTBOp, AJIEKTPOJHTHI, HEIICKTPOIHUTHI, DIICKTPOIUTHYECKAs TUCCOIHALNS, OKUCIUTEID,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakIH, XUMHUYECKOEe PABHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHMsI opraHuueckux BemectB A.M. bByrtnepoBa, Teopusi 3IEKTPOIUTUYECKON
aucconuanuu, nepuoanyeckui 3akon .M. MenaeneeBa, 3aKkOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XHUMHUH, (PAKTOJOTUYECKHE CBEJIEHUS O CBOICTBAaX, COCTaBe, IOJIYYEHUU H
0€30MacHOM HCMOJIb30BAaHUM BAXHEUIIMX HEOPraHUYECKMX M OPraHMYeCKUX BELIECTB B OBITY H
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;

I[P 03. CdopmMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPHU3HAKU M B3aWMOCBS3b
M3YYEHHBIX MOHSTHUN, NMPUMEHSATh COOTBETCTBYIOUIME MOHSITHUS IPHU ONHUCAHUU CTPOEHUS UM CBOICTB
HEOpPraHMYECKUX U OPraHMYECKUX BEIIECTB M WX NPEBPAIICHUI; BBIABIATH B3aUMOCBSI3b XUMHUECKHUX
3HaHUM C MOHATHUSIMU U MPEICTABICHUAMHU JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

ITP 04.ChopmupoBaHHOCTh YMEHHUN HCIIOJIH30BATh HAUMEHOBAHUS XUMHUYECKUX COCIMHEHHM
MEKIYHAPOJHOTO COH3a TEOPETUYECKON M MPUKIAJIHOW XMMHUHM W TPUBUAJIbHBIC HA3BAHUS BaXKHEWILIHNX
BEUIECTB (ITHUJIEH, alleTUJIECH, TIUIEepuH, GeHon, popManbaeruji, YKCycHas KUCIOTa, IIMIHH, YrapHbIH
ra3, YIJEKUCIbIM ra3, aMMHUak, raiieHas HM3BECTb, HETralleHass M3BECTb, MUTbEBAas COJa M JIPYTHUX),
COCTaBJIATh (POPMyJIbl HEOPTraHMYECKUX U OPraHMYECKUX BEIIECTB, YPaBHEHHUS XMUMHUYECKUX PEaKIuil,
OOBSICHATH UX CMBICH; TIOATBEPKIaTh XapaKTePHbIE XUMHUECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHUI XUMUYECKUX PEeaKIuil;

TP 05. CdopMHpOBaHHOCTh YMEHUH yCTaHABIMBATh INPUHAUISKHOCTh HM3yYEHHBIX
HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB K OINpeAeNIeHHbIM KilaccaM M TpyIaM COEIUHEHUH,
XapakTepu30BaTh HX COCTAaB M Ba)XKHEWIIME CBOMICTBA; ONPEAENATh BHIbl XMMHUYECKHUX CBA3EH
(KoBaJIeHTHasl, MOHHAs, METaJUIMYeCKas, BOJOPOJHAs), THUMbl KPUCTAINIMYECKHUX PEHIETOK BEIIECTB;
knaccupuupoBath xumuueckue peakuuu; 1P 06. Bnanenune oCHOBHBIMM METOJaMH HAYYHOTO TIO3HAHUS
BEIIECTB U XUMUYECKHX SBJICHUM (HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

ITP 07. CdhopMHpPOBaHHOCTh YMEHHH MPOBOJUTH PAcUeThl 10 XUMHYECKUM (opMmyiam Hu
YPaBHEHUSIM XUMHUYECKHX pPEaKIUi C HCIOIb30BaHHEM (PU3UUYECKUX BEIMYMH, XapaKTEpHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, oObeMa (HOpPMAJIbHBIE YCIOBHS) Ta30B, KOJIWYECTBA
BEILIECTBA; HCIIOJIb30BATh CHCTEMHBIE XMMHWYECKUE 3HAHUS JUIsl NPUHATHS PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

ITP 08. ChopMHUpOBAaHHOCTh YMEHUH TUTAHHPOBATH W BBITIOJHIATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHUs] OpraHMYECKUX BELIECTB IPU HAarpeBaHUU, IOJYyYEHHE 3TUJIIEHA M U3YyUEHHE €ro
CBOMCTB, KAUECTBEHHBIE PEAKLIMH Ha albJACTU[bI, KpaxMmal, YKCYCHYIO KHUCIOTY; AEHATypaius 4



OeNKOB MpU HarpeBaHUU, IBETHBIE PEAKIIMH OEJIKOB; MPOBOAUTH PEAKIMU HOHHOTO 0OMEHa, OIpeNesTh
Cpeay BOJHBIX DPAaCTBOPOB, KaueCTBEHHBIC PEAKIMM Ha CyJbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pelaTh SKCIIEpUMEHTalbHble 3afaud 1o Temam "Metamisl" u "Hemeramnsl") B
COOTBETCTBUM C MpPaBUJIAMH TEXHHKU O€30MaCHOCTH MPHU OOpPAILIEHHH C BEIIECTBAMHU MU J1a00paTOPHBIM
000pyI0BaHUEM; MPEACTABIATH PE3YIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid W (OPMYJIUPOBATh BBIBOJBI Ha OCHOBE JTHX pe3ysbTaros;[1P09
ChopMUpPOBaHHOCTh YMEHHS aHAIM3UPOBATh XUMHUUYECKYI0 HH(POPMALHUIO, MOIY4aeMyl0 W3 pa3HBIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET U apyrue);

ITP10 CdopmMupoBaHHOCTh yMEHHUH COOMIOAATH MpPaBMIIA HKOJOTHYECKH IIEJIECO00Pa3HOTO
MOBE/ICHUS B OBITY M TPYAOBOH NEATEILHOCTH B IIENISAX COXPAHEHMsSI CBOETO 3/I0POBbA M OKpYIKarolei
IIPUPOJHOM CPENbl; YUUTHIBATh ONACHOCTH BO3/EHCTBUS Ha UBbIE OPTaHU3MbI OIIPEAEIEHHBIX BELLECTB,
ITIOHMMasl CMBICII IT0Ka3aTess NPeleabHON JOIMYCTUMON KOHLIEHTPALUK;

ITP11 st oOy4arommxcsi ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: CHOPMUPOBAHHOCTH
YMEHHsI TPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJaX IO3HAHMS BEIIECTB M XHUMHUYECKUX
SIBJICHHI,

I[IP12 Jna crnenbix #  caa0OBUASIIUX —OOydYaromuxcs: CQOPMHUPOBAHHOCTH YMEHHUS
WCIIOJIB30BATh pebe(hHO TOUCUHYIO cucTeMy oO0o3Hadenuid JI. Bpaiins i 3anucu XuMU9ecKuX (OpMyIL.

OO01mue KOMIIETEHIINN

OK 0l1. BseiOupare crnocoObl pemieHus 3anad  NpoecCHOHANBHON  JEATEIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHAIM3a W HWHTEPHpPETALUU
uHbopManuy, ©u WHPOPMALMOHHBIE TEXHOJNOTHH JUIi BBHIIOJIHEHUS 3a1a4  Mpo(dhecCHOHATBLHOU
NEeSATEIbHOCTH;

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTATh B KOJUIEKTHBE U KOMAH/IE;

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKpYXKaloOIIEW Cpelbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIMMaTa, IPUHIMUIIBI OEpeXxIINBOro MpOU3BOACTBA, Y3PPEKTUBHO JIEHCTBOBAThH B
Ype3BbIYAITHBIX CUTYyAIUX;

OK 08. Hcnonb30BaTh cpecTBa PU3NIECKON KYIbTYPBI ISl COXPAHEHUS M YKPETUICHHSI 310pPOBbs
B Mporecce NpodecCHOHATBHON IeATEeNPHOCTH M TMOJACPKaHUs HEOOXOIUMOTO YPOBHS (HU3UUYECKOM
MIOATOTOBJIEHHOCTH.

I[LK 2.4. BeimogHeHuE CaHUTAPHO-IMHUACMHOIOTUUECKUX TpeOOBaHUNW K MPEIOCTABICHUIO
TOCTUHUYHBIX YCIIYT.

B pamkax nporpaMMbl y4eOHOM TUCHUIUIMHBI OCBAaUBAIOTCS JINYHOCTHBIE, METAPEIMETHbBIE U
IpeIMETHBIE Pe3ybTaThl ¢ cOOTBETCTBUHU ¢ TpeboBaHuaMU PI'OC cpennero obuiero oopazoBaHusl.

1.3. ®opMBI KOHTPOJIA U OLeHUBAHUS

IIpenMeToM OLIEHKH CIOyXaT JIMYHOCTHBIE, METANPEAMETHBIE U TPEAMETHBIE PE3YJIbTAThI,
c(OPMHUPOBAHHOCTH OOIINX KOMITETEHIIUHN

Tabmuua 1 KoHTposb U olleHKa OCBOSHHS yueOHOM TUCIUIUIMHBI [0 TeMaM (pasjiesiam)

(JJIeMEeHT @opMBI KOHTPOJISL M OTICHUBAHUS
yueOHOM Texymuii KOHTPOIIb [IpoMexyTouHas aTTecTalus
AUCHUIIIMHEL - [MeTOo/Ibl OLIEHKU [MpoBepsiembie  [Metoast ouenku  [[IpoBepsiemsie /7K,
K, OK, ¥, 3 OK V, 3
JIP, MP, IIP JIP, MP, IIP
Pa3zgen 1. OCHOBBI CTPOEHMUST BeLIECTBA Koumponvnas |OK 01 ;




.M. MeHgeneesa. OTKpbITUE HOBbIX XMMNYECKUX
5/1eMeHTOB.

PelueHne NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMUX
3aaHMI1 Ha XapaKTepn3aLmMIo XMMUYECKNUX 31EMEHTOB
«MeTtannuueckue / Hemetannunyeckue CtpoeHue
HJIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB IEPBBIX
TpeX MepHOI0B. DJIEKTPOHHBIE 00JIaKa u s-, p-, d-
opOuTa, HOPMBI ITEKTPOHHBIX 00JIAKOB.
IXapakTepucTHKa 3JIEMEHTa U €r0 COEMHEHUH Ha
OCHOBE MOJIOKEHUSI B IEPHOANIECKON CHCTEME H
CTpoeHHs aToMa. XapaKTePUCTHKA 3JIEMEHTOB MaJIbIX U
0OJIBIINX MTEPHOJIOB TI0 X TIOJIOKEHUIO B
[lepuonuueckoii cucreme JI. 1. MenzneneeBacBoiicTsa,
5/1€KTPOOTPULLATENIBHOCTL XMMUYECKMX 31IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbLIM CTPOEHUEM U
NOMIOKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX
>nemenToB [1.1. MeHaeneesa».

Tema 1.1. MpakTUyeckue 3aHATUA OK
CTpoeHue aTOMOB |PelueHue 3a4aHNI Ha UCNONb30BaHNE XMMUYECKOM 01,ITP1,
XMMUYECKUX CUMBOJIMKM U Ha3BaHWIi cCOeAMHeHWIA No HomeHknaType[[TP02,ITP03,ITP07
51eMeHTOoB U MeXAyHapoAHOro Coo3a TEOPeTUYECKoM n [1P11,ITP12,
npupoaa NPUKNALHOM XMMWUW U TPUBMANBHBIX HAa3BaHWI ANA MPO1, MPO3,
XMMUWYECKOM CBA3W|COCTaBAEHUA XMMUYECKUX GOPMY ABYXaTOMHbBIX MP09,
coeanHeHnn (okcnpos, cyNbdpuaos, rMapuaoB 1 T.N.) n MP10,MP11,MP1
\APYrMX HEOPraHWYEeCKNX COeANHEHNIN OTAE/NbHbIX D, MP14, MP02,
;];ZCK(EF?/I?{.ECKMG 3a/jaHNA Ha YCTaHOBNEHME CBA3N MeXaY MPO3, MP09,
CTPOEHMEM aTOMOB XMMUYECKNX 3/1eMEHTOB U MP15, MP17
neprvoanyeckMm M3meHeHnem CBOMCTB XMMUYECKMNX
5N1€MEHTOB U UX COEANHEHWNI B COOTBETCTBUM C
nonoxeHnem MNeprmognyeckomn cucTemsl.
Tema 1.2. MpaKTuyeckune 3aHATHA MNepnoamnyeckan cuctema OK 01,I1P1,
Mepuoanyecknin  [xummuuyeckux anementos .M. MeHaeneesa. [1P02,ITP03,ITPO7
3aKOH M Tabamua  |[Prsnyecknin cmbica NMepuoanyeckoro 3akoHa .M. [1P11,ITP12,
\1.1. MeHgeneesa [MeHaeneesa. 3aKOHOMEPHOCTM U3MeHeHUA cBOMCTB  [MPO1, MPOS5,
XMMUYECKMX 3/1eMeHTOB, 06pa3yembIXx UMM NPOCTbIX U MP09,
CNNOXKHbIX BeLW,eCcTB B COOTBETCTBUU C MOJIOXKEHNEM MPIO,MPI I,MPI
XMMUYECKOro 37iemeHTa B lNepuoamnyeckoii cucteme. 2, MP14, MP02,
epmormeckoro sakons A, Mengeneesa. Nporsoss [VLo0 2> MPOS.
proA V1. Vienaeneesa. 1ip ®'IMP15, MP17

Pasgen 2. Xumuueckune peakumm

Tema 2.1. Tunbl

MpaKTuueckune 3aHATUA KoaiMYecTBEHHbIe OTHOLLEHUA B

OK1,0K2,ITP04,I1

XMMUYECKNX XMMUKN. OCHOBHbIE KOIMYECTBEHHbIE 3aKOHbI B XMWUU U P05,ITP09
peakumi pacyeTbl N0 ypaBHEHUAM XMMUYECKMX peakumnit. Monb [[TP] 1,ITP12,
Kak euHMUa KoaMYecTBa BelecTBa. MonapHaa macca. [MP(O1, MP0S5,
3aKOHbI COXpaHEHUA MaccChbl U SHePrun. 3aKoH MP09,
ABoragpo. MonapHbiit 06bem rasos. OTHOCUTENbHAA MP10,MP11,MP1
NAOTHOCTb ra30oB. PacyeTbl N0 ypaBHEHUAM XUMMUYECKUX 2, MP14, MP02,
peakumMii C MCNoab3oBaHMEM Macchl, 0b6bema MPO03. MP15
(HOpMasnbHble YCN0BUA) ra3oB, KOIMYECTBa BELLECTBa. MP17, ’
ITema 2.2. NlabopaTtopHble 3aHATMA JlabopaTopHas pabota “Tunel (OK7, TIPO1,ITP02,
DNEKTPONNTUYECKAXMMUYECKUX peakLmnin”. [1P05,ITP06,
A amccoumauma n  MccnegoBaHue TMNOB (MO COCTaBy M KOIMYECTBY I1P08,ITP11,I1P12,
MOHHbIN 06MeH MCXOAHbIX 1 06Pa3YIOLLMXCA BELLECTB) U NPU3HAKOB MPO1, MPOS5,
XMMUYECKUX peakunit. MpoBegeHne peakunin MIOHHOro MP09,
obMeHa, onpegeneHune cpeapl BOGHbIX PacTBOPOB. MP10,MP11,MP1
3a1aHMA HA COCTaB/IeHNE MOHHbIX peakLumit 2, MP14, JIP4,
MP04

Paspen 3.CTtpoeHue u cBOIICTBA HEOPraHUYECKUX BeLlecTB

paboma

OK 02 ;
OK 04;

OKO7;

OK 08.
JIPO1;
JIP02;
JIPO3;
J1P04;
JIP06;
JIPO9;
JIP11;
JIP14;
JIP15;
MPO1;
MPO02;
MPO03;
MP04;
MPO5;
MPO09;
MP10;
MPI11;
MP12;
MP14,
MP15,
MP17;
11PO1;
11P02;
[1P 03.;
11P04.;
[1P05.;
[1P06.;
TP 07.
[1POS.
11P09;
11P10;
11P11;
[1P12.




Tema 3.1.
Knaccudmraums,
HOMEHKNaTypa u
cTpoeHue
HeopraHNYecKnx
BelecTs

MpakTuyeckue 3aHATUA HomeHKNaTypa
HeopraHMYecKMx BelecTs: Ha3BaHWe BeLecTBa UCXoaA
M3 UX XMMUYecKor Gopmy bl AN COCTaBNEHNE
XMMUYECKON GopMybl MCXOAA U3 HA3BaHUA BeLLeCTBa
no mexxayHapogHoi (MKOMAK) nam TpusmanbHoM
HOMeHKnaType.

PelueHne NpakTUYeCcKMX 3agaHnii No Knaccudurkaumu,
HOMEHKNaType U XMMUYecKuM Gopmynam
HeopraHMYecKMx BeLLecTs Pas/IMUYHbIX K/J1accoB
(yrapHblIii ras, yrnekucablii ras, ammuack, ralieHas
M3BeCTb, HeralweHasa M3BecTb, MMTbeBAA COAA U APYTuX):
Ha3blBaTb M COCTABAATbL POPMYJIbl XUMUYECKMNX
BELLECTB, ONpeAenaTb NPUHAAIEKHOCTb K Knaccy.
MNCTOYHUKM XMMMYecKol Hpopmaumm (cpeacts
MaccoBolt nHdopmaLmm, ceTb MHTEpHET n apyrue).
Mounck nHGopmaLmm No HasBaHUAM,
naeHTUdMKaTopam, CTPYKTYpPHbIM Gopmynam.

OK
02,I1P04,ITPOS,ITP
03, ITP11,ITP12,
MP02, MPO03,
MP09, MP12,
MP15, MP17

Tema 3.2. dusuko-

MpakTuyeckue 3aHATUA CocTaBeHME YPAaBHEHU

OK.01,0K07,ITPO

XMMUYecKkne XMMUYECKMX PEAKLMI C y4acTUEM MPOCTbIX U CIOMKHbIX 8, [TP11,ITP12,
cBOMCTBA HeopraHM4YeCcKnX BeLLecTs: MeTannos u Hemetannos;  (MPO1, MPOS5,
HEeOpraHMYecKMXx [OKCMA0B MEeTanoB, HEMEeTan 0B U aMbOTEPHbIX MP09,

BeLecTs 5/1eMeHTOB; HeOPraHUYeCKMX KUCOT, OCHOBAHUM U MP10,MP11,MP1
aMOTEPHbIX FTMAPOKCUAOB; HEOPraHNYECKMX CONEN, 2, MP14, JIP4,
XapaKTepum3yoLNX NX CBONCTBA.

PelueHne NPaKTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX ﬁiloég MP04,
3a4aHMMN Ha CBOMCTBA, COCTaB, NoayvyeHne u

6e30nacHoe UCNoNb30BaHNE BAaXKHEMLLNX

HeopraHMYecKnx BeLLecTs B ObITy U NpaKTUYEeCcKom

\leATeNIbHOCTUN YesioBeKa.

ITema 3.3. MpakTuyeckoe 3aHATHE. «MaeHTUdMKaLMA OK.01,0K07,ITPO

NoeHTUdUKaumMA [HeopraHMYeCcKMX BELLLeCTB». 4 ITP05,ITP06,ITPO

HeopraHuyeckux |PeleHne sKcneprMeHTaNbHbIX 3afa4 no xumndeckum |3 TIP11,11P12,

BeLlecTs CBOMNCTBaM MeTa/I/I0B U HEMeTas10B, No MPO1, MPO5,
PacMo3HaBaHMIO U NOJIYYEHMIO CORAMHEHNI MeTanNoB NP(9,

M HemeTanNoB.

NpeHTUdMKaumMa HeopraHMYECKMX BELLLECTB C
MCMONb30BaHNEM UX GUINKO-XMMUNYECKMX CBOMCTB,
XapaKTepHbIX Ka4eCcTBEHHbIX peakuuii. KauecTBeHHble
peakumMu Ha cynbdaT-, KapboHaT- U XOPUL-aHNOHDI, Ha
KaTUOH aMMOHUA.

MP10,MP11,MP1
2, MP14, JIP4,
UTP14, MPO4,
MP09.

Pa3nen 4.CTpoeHne U CBOiicTBa OPraHUYeCKHUX BelllecTB

Tema 4.1.
Knaccudmkauma,
cTpoeHune un
HOMeHKnaTypa
OpraHnYecKmx
BelecTs

[TpakTrveckoe 3aHATHE HOMEHKNATypa OpraHUYeckux
CcoefiMHeHUI OTAeNbHbIX KNAaccoB (HacbIlWeHHbIe,
HeHacblLLeHHbIe M apOMaTUYECKUE YIIeBOLOPOAbI,
CnnpTbl, GeHObI, anbAernapl, KETOHbI, KapboHOBbIE
KncnoTsl 1 Ap.) CocTaBneHMe NOAHbIX M COKPALLEHHbIX
CTPYKTYPHbIX GOPMY/ OpraHUYEcKmnX BeLLecTs
OTAE/bHbIX KNacCoB, UCMO/b3ys UX HAa3BaHMA NO
CUCTEMATUYECKOW 1 TPMBUANBHON HOMEHKATYpe
(sTMneH, auetuneH, rvuepviH, eHon, popmanbaerua,
YKCYCHas KMCNOTa, FMUUMH). PacyeTbl npocTenwent
bopmynbl OpraHUYECcKon MONEKYIbI, UCXOAA U3
5N1eMeHTHOro cocTaBga (B %).

OK.01,0K07,ITPO
2, TIP11,ITP12,
MPO1, MPOS5,
MP09,
MP10,MP11,MP1
2, MP14, JIP4,

UIP14, MP0O4.

3ay4eT ¢ OIEHKOH.

OK 01 ;
OK 02 ;
OK 04;
OKO07;
OK 08.
JIPO1;
JIP02;
JTIPO3;
JIP04;
JIP06;




Tema 4.2
CBoiicTBa
OpraHnYecknx
coeAnHEHUM

J[IpakTraeckas paGora CBOMCTBa OpraHUYECKMX

COeIMHEeHUI OTAEeNbHbIX KNaccoB (TpUBManbHasA v
MeXayHapoaHaa HOMEHKIATYPa, XMMUYeckune
cBOMCTBA, CNOCO6bI NONyYeHMA): NpeaesibHble (anKaHbl
W LMKA0A/KaHbl), HenpeaenbHble (a/IKeHbl, aKUHbI U
@nKagmeHbl) U apomaTUyecKme yrneBoaopoabl, CMpPThI
1 peHonbl, KAPOOHOBbBIE KMCNOTbI U 3GUPBI, anbaernabl
M KETOHbI, aMWHbI U aMUHOKMCAOTHI,
BbICOKOMOJIEKYIAIPHbIE COeANHEHUS. 3alaHuns Ha
COCTaB/IEHME YPABHEHUIN XMMUYECKUX PEaKLUi ¢
y4acTMem opraHMYecKux BeLecTs Ha OCHOBAHUMN UX
COCTaBa U CTPOEHMUA.

CocTaBnieHMe CcXeM peakuuin (B TOom uucne no|
npeanoXKeHHbIM Lernovkam npeBpaLLeHuit),
XapaKTEPU3YHOLLMX XMMUYECKMNE CBOWCTBA
OpPraHWMYecKMX COeAMHEHMI  OTAENbHbIX  KJ/1AccoB,
cnocobbl MX MONYYEHUA U Ha3BaHWE OpraHUYecKux|
COeAMHEHWUI MO TPUBMANBHOM UAN MEXAYHapPOLHON
CHCTEMATUYECKOM HOMEHKNATYpe.

PelleHVe NPaKTUKO-0PUEHTUPOBAHHbIX TEOPETUYECKUX
3a4aHMN Ha CBOMCTBA OPraHNUYeCcKUX coeauHEeHN
OTAENbHbIX KNAaCcCcoB.

CocraBneHne CTpyKTYPHBIX (GOPMYIT H30MEPOB U
[HOMEHKJIATypa anbaeruaoB. OCyIiecTBICHIE
peBpalnieHuil. Pemenye pacueTHbIX 3a/1a4 10
XIMAYEeCKUM (popMyIaM U ypaBHEHHUSIM.

CocTaBiieHHE CTPYKTYPHBIX (hOPMYI H30MEPOB U
[HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(HUpPOB, JKHPOB.
OcyliiecTBiieHHE TNpeBpalieHuid. PenieHue pacueTHbIX|
3a1ad M0 XUMUYCCKUM (OPMYJiaM U YPaBHCHHUSM.
Ula6opaTopHan paboTa

“MpeBpalyeHuns OpPraHnYecKknx BeLLecTB npw
HarpeBaHuun'".llonyyeHne 3TUNAEHA W U3yyeHue ero
cBoWcTB. MogaenmpoBaHMe MONEKYN U XUMWUYECKMX
npeBpalLeHnit Ha NPpUMepe 3TaHa, 3TU/IeHa, aLeTUNeHa
W ap.

OK.01,0K07,
OKO08,ITP04,
[1P05,I1P08,,ITP09
| TIP11,[IP12,
MPO1, MPOS5,
MP09,
MP10,MP11,MP1
2, MP14, JIP4,
TTP14, MPO4, JIP2,
TIP3, JIP11,JIP15,
MP09.

Tema 4.3.
NpeHTudumKauma
OpraHnYecKkmx
BeLLecTB, UX
3HaueHue u
npumeHeHue B
6bITOBOW U
Npov3BOACTBEHHO
1 [eATenbHOCTH
YesoBeKa

UlaboparopHas pabota “UaeHTUDMKaLMA
OpraHWYecKuUx coeMHeHUM oTaenbHbIX Knaccos”

M aeHTUGMKALMA OpraHUYecKnX coeMHeHMM
OTAENbHbIX KNaccoB (Ha Npumepe anbaernaos,
Kpaxmasna, YKCYyCHOW KUCNOoTbl, 6enKoB M T.N. ) €
MCMO/b30BaHNEM UX GUUKO-XUMUYECKMX CBONCTB U
XapaKTepHbIX KaYeCTBEHHbIX peakuumit. eHaTypaumn
6enka Npu HarpeBaHUW. LiBeTHble peakummn 6enKkos.
BO3HMKHOBEHWE aHA/IMTUYECKOTO CUrHaNa C TOYKM
3peHNA XMMUYECKMX NPOLLECCOB NPU NPOTEKAHUK
KayecTBEHHOW peaKLum, No3BoNAIOLLEN
MAEeHTUOULMPOBATL NPeaoKEeHHbIE OpraHUYeckue
BeLLecTsa.

MpaKTUYecKne 3aHATUA

(CocraBiieHHe CTPYKTYPHBIX ()OPMYIT H30MEPOB U
HOMEHKIIATypa CIUpTOB, (heronoB. OcymiecTBIeHHe
peBpaiieHuii. Pemenne pacyeTHbIX 3a1a4 Mo

OK.01,0K07,
OKOSTIP10,ITP09,
T1POS,
IP11,[IP12,
MPO1, MPO5,
MP09,
MP10,MP11,MP1
2, MPl4, JIP4,
JTP14, MPO4, JTP2,
JIP3, JIP11,JIP15.

XUMHIYECKIM (hOpMYIIaM U yPaBHEHHUSIM

Pasgen 5. KWHeTUUeCKMe M TepMOAMHAMMUYECKME 3aKOHOMEPHOCTU NPOTeKaHUA
XMMUYECKMX peaKuuii.

JIP09;
JIP11;
JIP14;
JIP15;
MPO1;
MPO02;
MPO03;
MP04;
MPO5;
MPO09;
MP10;
MPI11;
MP12;
MP14,
MP15,
MP17;
11PO1;
11P02;
I1P 03,
I11P04.;
[1P0S.;
11P06.;
I1P 07.
TTPOS.
T1P09;
T1P10;
T1P11;
T1P12
1K 2.4




ITema 5.1.
CKopoCTb
XMMUYECKNX
peakumit.
Xumunuyeckoe
paBHOBecue

[TpakTuueckas paboTa PeleHne npakTMKo-
OPUEHTUPOBAHHbIX 334aHNIN HA aHann3 GpaKTopoB.,
BAUAIOLLMX HA USMEHEHME CKOPOCTU XMMUYECKOM
peaKLumu, B T.4. C NO3MLMIN SKONOTMYECKU
LuenecoobpasHoro noseaeHun B 6bITy U TPYLO0BOM
\0eATeNbHOCTU B LLeNAX COXPAaHEHMA CBOEro 340P0BbA U
OKpY»KatoLwen NpMpoaHOI cpeabl.

PelueHVe NPaKTUKO-OPUEHTUPOBAHHbBIX 3a4aHUM Ha
npumeHeHue npuHumna fle-lLatenbe Ana HaxoaeHua
HanpaB/eHUA CMeLLLEeHNA PaBHOBECUA XMMUYECKOWM
peaKkLumu 1 aHann3 GaKTopoB, BAMAIOWMX Ha CMeLLeHne
XMMWYECKOTO PaBHOBECUS.

[1P07,
[1P11,ITP12, JIP4,
JTP14, MPO4,
MP09

Pasgen 6. PactBopbl

Tema 6.2.
MccnenoBanue
CBOMCTB
[pacTBOpOB

UlaGopaTopHast paboTa «[IpHuroToBIEHHE PaCTBOPOBY.
[TpuroroBieHne pacTBOPOB 3aJaHHOM (MaccoBOH, %)
KOHIICHTPALUH (C IIPAKTHKO-OPHEHTUPOBAHHBIMH
BOIIPOCAMM) U OIPEJIENICHUE CPEJIbl BOJHBIX PACTBOPOB.
Penrenne 3a1a4 Ha MPUTOTOBIICHHUE PACTBOPOB.

OK01,0K02,[TP02
| TIP11,[IP12,
MPO1, MPOS5,
MP09,
MP10,MP11,MP1
2, MP14, MP02,
MP03, MP09,
MP15, MP17

Pasgen 7. Xumua B 6bITy M NPOU3BOACTBEHHON AEATENbHOCTU YenoBeKa

Tema 7.1. Xumus B
OBITY U
[TPOU3BOJCTBEHHO
i 1eITEIHbHOCTH
ueJI0BEeKa

[MpakTnueckass pabora I[lomck u aHanmu3 KeWcoB O
[IPIMCHCHHH XHMHYECKHX BEIIECTB W TEXHOJOTHH ¢
lyaeToM Oymymieii mpodecCHOHAIBHON AESTENEHOCTH 10|
[reMam: BOKHCHIIINE CTPOUTCIbHBIC MaTEePHAIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpackH, CTEKIIO,
KepaMuKa, Marepuabl JUISE 3NEKTPOHUKH,
HaHOMAaTepHaNbl, TEKCTUIIbHBIE BOJOKHA, HCTOYHHKH
DHEpPTHH, OpPraHMYeCKHe W MUHEpAJIbHBIC yIOOpeHUs,
leKapCTBEHHBIE BEIIECTBA, ObITOBAsT XHMHSI.

MK 2.4
[P11, TIP12
JTP02, JIPO3

2.01eHOoYHbIE CPeCTBA TEKYIEro KOHTPOJIA YCIIeBaeMOCTH U KPUTEPUH

OIICHKH

2.1DoH 0OLIEHOUYHBIX CPEACTB 32 NMePBbIH ceMecTp

Bap

nagT Ne 1

1. Byren-1 siBiisieTcsi CTPYKTYPHBIM M30MeEpPOM:

a) OyTaHa,

0) 2-MeTHIIPOIICHA;
B) OyTHHA;

r) OyTajueHa.

2. Jiisi 3THHA XapaKkTepHo(-a):
a) TpoMHasl CBA3b MEXK/Iy aTOMaMH yIJIepoa;

4. IlponeH MoJIy4aloT NPU HArpeBaHUM OpoMIiponaHa c(-co):

0) Sp2-rubpuaun3zanus opOuTagei aToMOB yIJIepoa;

B) IBOMHAsI CBA3b MEXK/ly aTOMaMH yTJIepoAa;

') HAJIMYKE IBYX G-CBSI3€ MEXKIy aTOMaMH yriepo/a.
Ne 3. B 1abopaTopuu MeTaH NMOJY4YalOT B3auMOAeliCTBHEM alleTaTa HATPUS C:

a) NaOH,;
0) HBr;

B) Na2C03;
F) H28|03




a) BoaHbIM pacTBopoM AgNOs;
0) BoaHbIM pacTBopoM KOH,;

B) criupTOBBIM pacTBopoM KOH,;
I) meao49HbIM pacTBopoM CuSO,.

5. [Iponun o6pa3yeTcsi NPU OTIIENJIEHHU XJIOPOBOI0PO/A OT:

a) 1-xmopmpomnana;
0) 2-xJopmIpomnaHa;
B) 1,1-nuxnoprnponana;
I') TeKCaxJIOpPIIpOIIaHa.
6. Oomasn popmyiia CnHzn2 OTHOCHTCH K KJIACCY:
a) aJIKaHbI;
0) aJIKeHBI,
B) QJIKWHBI,
I') IUKJIOATIKAHBI;
7. T'omosiorom Bemectea CH=CH-CH3 saBjsiercs:
a) CHZ = CH-CHz-CH3;
6) CH3-(CH2)3- CHs;
B) CH=C-CH2 -CHz3;
r) CH=C - CHs.
8. CK0JIbKO Neproa0B B NEPUOANYECKON cucTemMe?
a) 2;
0) 3;
B) 7;
r) 8.
9. CK0JIbKO pPSiIOB B IEPUOANYECKON cucreme?
a)9;
0) 10;
B) 7;
r) 8.
10. Cko0JbKO 3/1IEMEHTOB B 1IECTOM Iepuoae?
a) 2;
0) &;
B) 18;
r) 32.

Bapuant Ne 2

1. 'ekceH-2 sIBJISIETCS CTPYKTYPHBIM H30MEpPOM:
a) TekceH-1,;
0) nuKI00yTaHa;
B) F€KCaHa;
r) 2,3-AMMeTUIIIICHTeHA-2.
2. [1apa cTPYKTYPHBIX H30MEPOB:
a) TeKCEeH-2 U TeKCEeH-3;
0) MPOIKH U MPOIIEH;
B) MICHTAH U IUKJIONECHTAH,
I') 9TaHOJ U 3TaH.
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24)?

3. U3omepom 4,4-nuMeTniineHTuHa-1 siBjsieTcs:
a) 2,3-TMMeTUJITICHTaH;
0) 3,4-nUMeTUINEHTHH-1,
B) 2,3-TUMETIIOyTaH;
r) 2,3,3-TpuMeTHiIOyTeH-1.
4. B 1a60paTOpuH MOJYYUTH OYTaH B OIHY CTAJMI0 MOKHO U3:
a) XJIOpITaHa;
0) YKCYCHOM KHUCJIOTHI;
B) IIpONIMOHATa Oapusi;
r) OyTUIIOBOTO CIUPTA.
5. AlleTuJjieH B J1a00paTOPHUH MOJIYYAIOT:
a) IETUAPOTAIOTCHUPOBAHUEM JUXJIOPITAHA;
0) TUIPOJIM30M KapOuaa KaJIbIIHs;
B) THJIPOJIM30M KapOu/ia aTrOMUHUS;
I') JETUAPUPOBAHUEM METaHA.
6. Oomas ¢popmyiia CrnHzn 0OTHOCHTCH K KJIACCY:
a) aJIKaHbI;
0) aJIKeHBI;
B) aJIKUHBI,
T') [IUKJIOATKAHBI.
7. 3TeH U NPOIEeH SABJISAIOTCS:
a) TOMOJIOTaMH;
0) reoOMeTPUYECKIUMU U30MEPAMU;
B) OJJHUM U TE€M >K€ BEIIIECTBO;
I') CTPYKTYPHBIMH H30MEPAMH.

8. Uemy paBeH MNOPSAAKOBBIIi HOMEP 3JJIeMEHTA, KOTOPbI HAXOAUTCS B
YeTBEPTOM TMEPHOjIe, B IJIABHOI MOATrpPyIIe BTOPOH rpynnbi?

a) 10;
0) 20;
B) 30;
r) 40.

9. Yemy paBHAa BbICHIASl BAJEHTHOCTH 3JIEMEHTA XpOMa (IMOPSAJAKOBBLII HOMeEP

a) VI;
0)1V;
B) III;
r) IL.
10. HazBanmue 3emenTa Ni — 3T10:
a) KaJIif;
0) HUKEIb;
B) a30T;
') HaTpUH.
ITaJIOH 0TBETOB

=
N
w
IS
(€)]
(@]

/7 18 |9 |10

B1

a B 0 B

o)
o
o
w
w
w

B2

a a 3] a 3] §) a 0 a 0
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Kpurtepuu oneHuBaHusi
[Ipu npoBeieHnH TECTOBBIX PabOT MO MPEAMETY KPUTEPUH OLICHOK CIICTYIOIIHE:

«5» - 90— 100 %:;
«4» - 78 — 89 %;
«3» - 50— 77 %;

«2»- menee 50 %.

@oH/1 OLIEHOYHBIX CPEJICTB 32 BTOPOH cemMecTp
Bapuant I

1. Xumn4yeckuii 3JieMeHT, B aTOMaxX KOTOPOIro pacrnpejaeieHHe 3JIeKTPOHOB IO
cJiosim: 2, 8, 6 - oOpa3yeT BbICIINIT OKCH:

1)SeO3

2)SO3

3)N205

4) P205

2. B rnaBubix noarpynmnax Ilepuoanuyeckoi cucreMbl ¢ yYBeJUYEHUEM 3apsiia
siipa AaTOMOB XUMHYECKHUX 3JIEMEHTOB:

1) ycunuBaroTcs HEMETAUIMYECKUE CBOMCTBA

2) U3MEHSIETCS BAJICHTHOCTh B BOJIOPOIHBIX COCIUHEHUSIX

3) YMEHBIIIAIOTCA METAUINYECKUE CBOMCTBA

4) ocTaeTcsi TOCTOSIHHOM BBICIIAsi BAJICHTHOCTh

3. XumHnueckas cBsi3b B KPUCTAJLJIE XJIOPH/Ia HATPUSL:

1) xoBaneHTHAsI HEMOJIIPHAS

2) KOBaJICHTHAS TIOJISIpHAsT

3) MeTammnyeckas

4) noHHast

4. CreneHb oxkucjieHusi -4, a BajeHTHocTh IV arom yriepoma umeer B
COCIMHEHUM:

1) CO2

2) CH4

3) H2CO3

4) CCl4

5. C10xHBIM SIBJISIETCH KaK/A0€ U3 IBYX BEIIECTB:

1) cepa u 030H

3) cepHasi KUCIIOTA U KBapil

2) 6emnbrit pochop 1 a30THASI KUCIIOTA

4) Bona u 6apuii

6 CBSI3b B MOJIEKYJIaX {030HA U XJIOPUAA

12



KAJbLHS; CEPHOM KHCJIOTHI M XJIOPHIA AMMOHHUSA; CEPHOI KMCJIOTHI U 030HA}
COOTBETCTBEHHO:
A) KoBaJieHTHas MOJSIpHAsl U UOHHAs
b) xoBaneHTHas noJisipHas U KOBaJECHTHAsI HEMOJISIpHAS
B) KoBajeHTHas HEMOJAPHAs U HOHHAS
7.CocraBbTe (pOPMYJIBI 110 HA3BAHUSAM:
1. Hutpun kanus
2. Cununma MarHust
3. 'unpun anmoMuHUs
8.Peaknueli 3aMelieHUs ABJISIETCH
a) TOpEHUE BOJIOPO/Ia B KUCIOPO/IE;
0) BocctanoBnenue okcuaa meau (I11) Bogopoaom;
B) B3aUMO/JICUCTBUE TUAPOKCUIA KAJIUSI C CEPHOU KUCITIOTOM;
') TEpMHUYECKasl IeTUIpaTalys TiIPOKCU/Ia IIUHKA.
9.K s-3j1ieMeHTaM OTHOCHUTCS:
A)K
B) S
B) Fe
I Br
10. KakoBa BaJIECHTHOCTHh KHMCJIOTOOOPA3yKOILEro 3JeMEHTAa B MOJIEKYJIe CEPHOM

KHCJIOTBI?
A. Il b. Il B. IV I. VI

Bapuanr Il
1. Xumuueckomy »3jeMeHTy 3-r0 mnepuoaa VA- rpynmbl COOTBETCTBYeT CXeMa
pacnpeeeHls 3JIEKTPOHOB 110 CJIOSIM:
1)2,8,3
2)2,8,5
3)2,5
4)2,3
2. IlopsiakoBbId HOMep XUMHYeCKOro sjiemenra B Ilepmoamueckoun cucreme JI.H.
MenpaeneeBa COOTBETCTBYET:
1) yuciy 31eKTPOHOB B aTOME
2) 4YuCITy AIEKTPOHHBIX CJIOEB B aTOME
3) 3HaYEHUIO BBICILIEH BaJIEHTHOCTH 3JIEMEHTA MO0 KUCIOPOLY
4) yuciy 31€KTPOHOB, HEAOCTAIOIIMX J0 3aBEPIICHHS BHEIIIHETO 3JIEKTPOHHOTO CJIOS
3. NoHHas1 xumMH4ecKasi CBSI3b peaju3yercs B:
1) xsmopoBoaopoie
3) okcuze yraepoaa (IV)
2) TUAPOKCHUJIE HATPUS
4) okcupe yraepoaa (II)
4. ATOM yriepoaa nposiBjisieT BaJICHTHOCTb, He paBHYIO IV, B MosieKy.1e:
1) yranekucioro rasza
3) meTaHa
2) yrapHoro rasa
4) yroJIbHOM KHUCTIOTHI 13



5. K KHCJIOTHBIM OKCHIaM OTHOCUTCS Ka’K/A0€ M3 IBYX BelIeCTB:
1) CO2, CaO
2) SO2, P205
3)S02, CO
4) P205,
5)A1203
6. {cBsI3b, OOpa3oBaHHasi 3a cuyeT 00pa3oBaHUA
0o0IIMX JJIEKTPOHHBIX MAap; CBA3b, OOpPa30BaHHAsl 3a c4YeT 00001eCTBJICHMS
BAJICHTHBIX JJICKTPOHOB; CBfI3b, 00PA30BaHHASl 32 CYET 3JIEKTPOCTATHYECKHUX CHJI
NPUTSZKEHNS } HA3BIBAETCS:
A) HOHHOM
b) Mmetanmnuueckoit

B) KoBaJIeHTHOM
7.CocTraBbTe (OPMYJIBI 110 HA3BAHUSIM:
1. KapOupg nutus
2. Okcun pocdopa (III)
3. ®ropua meau (11)
8. Vkakure peaknmio, KoTopasi sIBJIsieTCSl Ppeaknueil pas3jiokeHHss U HAET C
U3MeHEeHHEeM CTeNeHU OKUCJIEeHMS:
a) Cu(OH)2 = CuO + H20;
B) 2KNO3=2KNO2+02;
6)CuO + H2 = Cu + H20;
r) CaCO3 = CaO + CO2.
9.AToMbI C 1 S| HMEIOT 0OIHHAKOBOE YHCJIO:

A) HEUTPOHOB B spe

b) sHeprernueckux ypoBHen

B) 31€eKTpOHOB Ha BHEIIHEM SHEPTETUYECKOM YPOBHE
I') anexTpoHoB

10. KakoBa BaJICHTHOCTh KHCJI0TOOOPA3YHOILEro 3JIeMEHTAa B MOJIEKYJIe CePHOM
KHCJIOTHI?

i b. 1l B. IV I. VI

OTtBeThl:
Bapuanr I Bapuanr Il

1 2 1 2
2 2 2 1
3 4 3 2
4 2 4 2
5 3 5 2
6 BAB 6 BBA
7 K3N Mg2Si ALH3 7 Li2C2 P203 CuF2
8 b 8 B
9 A 9 B
10 r 10 r
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Kpurtepuu oneHuBaHusi

[Tpu mpoBeneHNN TECTOBBIX PA0OT IO MPEAMETY KPUTEPHH OIIEHOK CIIEAYIOIIHE:
«5» - 90— 100 %:;

«4» - 78 — 89 %;

«3»-50—-77 %;

«2»- menee 50 %.

KOHTPOJIbHASI PABOTA (1 CEMECTP)
BAPHUAHT 1

1. Onpenenenue 1 MpeaMeT XUMHUH.
2. OCHOBHBIEC TOJOXEHUS ATOMHO-MOJIEKYJISIPHOTO YUYECHUSI.
3. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAST MOJIEKYJIIpHAsl Macca.
4. 3aKOH MOCTOSIHCTBA COCTaBa. XMMHUYECKHE POPMYIIbI.
5. BasieHTHOCT®.
BAPUAHT 2

. I'padpuueckne  popmyisi.
. XMMHUYECKHUE YPABHEHUS.
Baxueimme Knacchl HEOPraHMYECKHUX BEIIECTB
4. Homenkiarypa, kiaccudukamus U rpaduyeckue Gopmylsbl okcuaoB. Ux
CBOMCTBA U TOJIyYECHHUE.
5. MeTamibl U UX COCTUHEHUS. DJICKTPOXUMUYECKUN Pl HANpsHKEHUM MeETasioB
(psl cTaHAAPTHBIX ANEKTPOJHBIX MOTEHIMANO0B). O0as XapakTePUCTHKA.

wWN P

Kpurepuu oueHuBaHus

[IpenMeToM OLIEHKU CiTy»KaT 3HaHus U yMeHwus, npeaycmoTpenasie @I'OC CIIO no
JTUCHUTUIMHE « XUMUSD.

B cucreme oneHku 3HAHUW M yMEHUW TPU OIEHWBAHUU YCTHBIX OTBETOB M
MMCbMEHHBIX pa0OT HMCIOJIB3YIOTCS CICAYIOMINE KPUTESPHUU:

OneHKa «OTJIHYHO» BBICTABISIETCA CTYIEHTY 3a TiyOOKO€ M TOJHOE OBJIAJICHUE
coJiepKaHUuEM y4eOHOTO MaTepuaia, B KOTOPOM CTYJEHT JIETKO OPUEHTUPYETCsl, BilaJIeHHUe
NOHATUHHBIM amnmaparoM 3a YMEHHE CBSI3bIBaTh TEOPHUIO C TIPAKTUKOM, pelaTh
MPaKTUYECKUE 3aJlayl, BBICKA3bIBaTh W OOOCHOBBIBATH CBOM CyXIeHus. OTimuHas
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OTMETKa MpeJIoiaraeT rpaMoOTHOE, JJOTUYHOE M3JI0KEHUE OTBeTa (KaK B YCTHOM, Tak U B
NUCbMEHHOM (hopMe), KaueCTBEHHOE BHEITHEe 0(OpPMIICHNUE;

O1neHKa «XOpoII0» BHICTABISETCS CTYACHTY, €CJIM CTYACHT MOJHO OCBOMJ YUeOHBIN
MaTepHall, BIaJeeT MOHATUWHBIM anmnaparoM, OPUEHTUPYETCS B M3yYEHHOM Marepuale,
OCO3HaHHO MPUMEHSAET 3HaHUs JUIsl PelleHUs MPAKTUYECKUX 3a7ad, FPaMOTHO HM3Jaraer
OTBET, HO CoJiepKaHue B (popMa OTBETAa UMEIOT HEKOTOPHIC HETOUHOCTH;

OleHKa  «yJOBJIETBOPUTEJbHO»  BBICTABISIETCS  CTYJIEHTY, €CIM  CTYAECHT
oOHapyXMBaeT 3HAHWE W TIOHWMAHHWE OCHOBHBIX IOJIOKEHUN Yy4eOHOrOo MmaTepuaia, HO
W3JIaraeT €ro HEMoJIHO, HEMOCIEA0BAaTeNIbHO, JOIYyCKAaeT HETOYHOCTHU B ONpEIEICHUE
MOHATUM, B NPUMEHEHMM 3HAHWN JJIS pEIICHUS NPAKTUYECKUX 3ajady, He yMeeT
J0Ka3aTeJIbHO OOOCHOBATh CBOM CYXKIACHHUS;

OlleHKa «HEYJA0BJIETBOPHUTEILHO» BBICTABIISIETCA CTYIAEHTY, €CJIM CTYJCHT HMEET
pa3po3HEHHbIE, OECCUCTEMHbIC 3HAHUS, HE YMEET BBIICISATh IIaBHOE U BTOPOCTEIICHHOE,
JIOIYCKAaeT OLIMOKKA B OIpPEACIICHUE TMOHSATUN, MCKaKAET UX CMBICH, OECHopsIOYHO U
HEYBEPEHHO WU3JIaraeT MarTepual, HE MOXET TMPUMEHATh 3HAHUA [JISl PELICHUS
IPAKTUYECKUX 3a/1ay; 3a IMOJHOE HE3HAHWE M HEMOHMMaHuEe y4eOHOro MmaTepualia Wid
OTKa3 OTBEYATh.

16



TeMbl MHAUBHUAYAJbHBIX IPOEKTOB
0 TUCHUATUINHE XUMHUSA

1. TlpencraBneHue o XUMHUYECKUX MIPEBPAILIEHUSIX B rocyaapcTBax [IpeBHero
Mexmypeubs.

Xumnueckue Taiinbl J[peBHero Erunra.

ATOMUCTHYECKHUE MTPEACTABICHUS B TPyAaX aHTUYHBIX (HUI0co(]OB.
AOy-Amu 6u Cuna(ABUIICHHA)-BBIJAIOMNNACS Bpad M XUMHUK.
[Ipencrasienust 0 IpupoAe APEBHUX CIABSH.

«Cekpetnbie 3HaHus» B Knesckon Pycu.

Tokcuueckue cBOMCTBA MHINNCKUX SIIOB.

© N OEWwN

EcTtecTBeHHOHayuYHbIe HA0IIOIEHUS B «X0KEHUU 3a TpU MOps»» AdaHacus
HuknTuna.

9. TlumeBas u XUMHUYECKask HEHHOCTh BOCTOYHBIX MPSHOCTEH.
10.«HarypansHas ¢unocodus» Mcaaka HeroToHa.
11.EBporneiickue ydyeHble-aBTOpbl OMOJIOTHYECKON CUCTEMATHKHU.
12 Kpymienue teopun (HIorucToHa.

13.bopr0a uneii B cO3IaHUNA aTOMHO-MOJIEKYIISIPHOTO YICHHUS.

14 YHuBepcaabHBIN XapakTep 3aKOHa COXPAHEHUS.
15.2neKkTpruyecTBO B )KUBOM MPUPO/IE.

16.1TpuHUIMTIHANTbHBIE OTIMYMNS KUBBIX U HEKUBBIX CUCTEM.
17.MuororpanHocTth Tasianta J[.M1.Menpeneena.

18.Bknag A.M.byTiepoBa B pa3BUTHE XUMUYECKON HAYKH.
19.PeansHoe 1 BUpTyaabHOE B hopmyne Kekkyire.
20.ITporpeccuBHOE U PETPECCUBHOE Pa3BUTHE B OMOJIOTHH.
21.CX011CTBO U pa3inyune pacTUTENbHBIX U )KUBOTHBIX OPIaHU3MOB.
22.1leneOHBIC CBOWCTBA MPUPOTHBIX MUHEPATIHHBIX BOJ.
23.YHuKanbHbIC OMOJIOTUYECKHE CBOMCTBA 03epa TaMOyKaH.

24 TlepcrieKTUBBI Pa3BUTHSI OMOTEXHOJIOTH.

25.Pa3ym kak OnoconuaibHOE SIBJICHUE.

1. Kpurepuu oueHuBaHUS:

Ouenxa « Omau4Ho».

— paboTa HOCUT IMPAKTUUECKUI XapaKTep, COAECPIKUT IPAaMOTHO
M3JI0KEHHYIO TEOPETUIECKYI0 0a3y, XapaKTepu3yeTCsl JTOTHIHBIM,
MOCJIEA0BATEIbHBIM U3JI0KEHUEM MaTepHraia C COOTBETCTBYIOIIUMU BbIBOJAMU
1 000CHOBAaHHBIMU TPEIIIOKEHUSIMH,

- IIPH 3aIIUTE PabOThl 00YYAOUTUHCS MOKA3bIBAET 10CTATOYHO
rTyOOKHE 3HaHUsI BOITPOCOB TEMbI, CBOOOTHO ONIEPUPYET TaHHBIMU
UCCIIEIOBAHUSIMU, BHOCUT 0OOCHOBAHHBIE TTPEJIOKEHHUSI, BO BPEMs
BBICTYIUJICHUS UCTIOJIb3YET HATJIsAIHbIE TOCOOUS (TaOIHIIbI, CXEMBI, 17



rpaduKy, AIEKTPOHHBIE MPE3EHTAIMH U T.]1.) WK pa3gaTOYHbIi MaTepual,
JIETKO OTBEYAET HA MOCTABJICHHBIE BOIIPOCHI.
Oyenxa «Xopouioy:

— HOCHUT MPAKTUYECKUMN XapaKTep, COAEPKUT IPaMOTHO
U3JI0’KEHHYIO TEOPETUYECKYIO 0a3y, XapakTepu3yeTcs OCIe10BaTEIbHBIM
M3JI0’)KEHUEM MaTepuaja ¢ COOTBETCTBYIOIIMMU BBIBOJAMU, OJHAKO C HE
BITOJTHE 0OOCHOBAaHHBIMH TPEIOKECHUSIMU;

- IpU 3alUTe 00yYaloIIUics MOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI,
OMepUpyeT JaHHBIMU UCCIIEIOBAHUS, BHOCUT MPEIJIOKEHHUS, BO BpeMs
BBICTYIUICHUS UCIIOJIB3YET HArJIsAHbIE TOCOOUs (TaONHIIbl, CXeMbl, Tpadukw,
AJIEKTPOHHBIE MPE3EHTAIMH U T.JI.) WA pa3JaTOUHbII MaTepual, 6e3 0coObIxX
3aTPYyJIHEHHUI OTBEYAET HA TOCTABICHHBIE BOIIPOCHI.

Oyenka «Yooenemeopumenvroy:

— HOCHUT MPAKTUYECKUM XapaKTep, COAEPKUT TEOPETUUECKYIO 0azy,
0a3upyeTcs Ha MPAKTUYECKOM MaTepuaie, HO OTJIMYAEeTCsl TOBEPXHOCTHBIM
aHaJIM30M M HEJIOCTATOYHO KPUTUUECKUM pa300poMm, B HEH MTPOCMaTPUBACTCS
HEIOCJIEeI0BATEIbHOCTh M3JI0KEHUSI MaTepraa, MpeACcTaBIeHbI
HEO0OOCHOBAHHBIE MPEJIOKEHUS;

- UMEIOTCS 3aMEUaHus M0 COJIEPKaHUI0 PaOOThI U 0OPMIICHHUIO;

- MIPH 3aIIUTe 00yYaIOUUUCs MPOSBISET HEYBEPEHHOCTb,
MOKa3bIBaeT cj1ab0€ 3HAaHUE BOMPOCOB TEMBI, HE AAET MOJIHOTO,
apryMEHTUPOBAHHOT'O OTBETA HA 3aJJaHHbBIE BOMPOCHI.

Oyenxa «HeyooenemeopumenbHoy.
—  HWHAUBUIYaJIbHBIN IPOEKT HE 3aBEPIIIECH;
— K 3amMTe 00yJaromuics He IOy CKaeTCsl.
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Tadoauuna 2.2 — Kinroun k Bonpocam no reMam ¢oH1a OLIEHOYHBIX CPeACTB

Kommner Conep:xxkanue Bonpoca IpaBuiabHablil OTBET

CHIIUA

OK 02 ByTen-1 siBnseTcs CTPYKTYPHBIM H30MEPOM: 2-MeTHJINPONCHA;

OK 02 Jlst oTHHA XapakTepHO(-a): TPOMHAsI CBSI3b MEKIY aTOMaMu

yTIepona;

OK 02 B mabGoparoprun MeTaH IOIydaroT B3aUMOACHCTBHEM NaOH,;
alerara HaTpus C:

OK 02 [Iporen momy9aroT Mpu HarpeBaHUH OpoMIIponana c(- cupToBBIM pacTBopom KOH;
c0):

OK 02 [IpomuH 00pasyeTcs pH OTIIEIUIEHHH XJIOPOBOAOPOAa 1,1-nuxnopnpomnana;

OT:

OK 02 O6mas ¢popmyna CnHan.2 0OTHOCHTCS K KITaccy: AJIKUHBL;

OK 02 I'omomorom BemectBa CH>=CH-CHz  saBmsercs: CH: = CH-CH2-CHz;

OK 02 CKOJIBKO MEPUOJIOB B NEPUOANUECKON cucTeMe? 7

OK 02 CKOJIBKO pSI0B B IEPUOIUUECKON cucTeme? 10

OK 02 CKOJIBKO 3JIEMEHTOB B LLIECTOM Iepuoae? 8

OK 02 I'exceH-2 siBsieTCS] CTPYKTYPHBIM H30MEPOM: reKceH-1;

OK 02 [Tapa CTpyKTypHBIX H30MEPOB: I'eKCEH-2 ¥ FeKCeH-3;

OK 02 N3omepom 4,4-numerunneHTHHa- 1 sBIseTCS: 3,4-nuMeTHINEeHTHH-1;

OK 02 B naboparopuu noiayduts OyTaH B OJHY CTaUI0 MOXHO | XJOpITaHa;
u3:

OK 02 ATeTuIiieH B 1a00paTopuy MOTyYaroT: THIIPOJIN30M KapOuaa KaibLus;

OK 02 O6mas ¢popmyna CnHzn 0OTHOCHTCS K KITaccy: AJIKEHBI;

OK 02 OTeH U IPOIIEH SABISIOTCS: TOMOJIOTaMH,

OKO01 Uemy paBeH NOPSAAKOBBII HOMEP 3JIEMEHTA, KOTOPBII 20;

HaxOJUTCA B YETBEPTOM IEPHOJE, B [NIABHOM NMOArPYIIIIE
BTOPOU IpymIibI?

OK 02 Uemy paBHa BbICIIAsI BAJICHTHOCTh 3JIEMEHTA XpoMa VI;
(nopsiikoBEI HOMep 24)?

OKo01 Ha3sBanue snementa Ni — 2710: HUKEIb;

OKO01 XHUMHYECKUH 2IIEMEHT, B aTOMaxX KOTOPOTO SO3
pacrpe/esieHle 3JIEKTPOHOB 110 CII0sM: 2, 8, 6 - oOpasyeT
BBICIIMN OKCHJI:

OKO01 B rnaBsbIx noarpynmnax [leproauueckoil cUCTEMBI C HM3MEHSAETCS BAJIGHTHOCTH B
YBEJIMYEHHUEM 3apsifia Apa aTOMOB XUMHUUECKHUX BOAOPOJHBIX COETUHEHMSIX
3JIEMEHTOB:

OKO08 XuMH4eckasi CBsI3b B KpUCTAJIE XJIOPHJIa HATPUSL: HOHHAas

OK 02 Crenens okucieHus -4, a BaneHTHOCTH [V atom yriepoga | CH4
VMEET B COCIMHEHNUU:

OK 02 Co>KHBIM SIBIISICTCS KQXKI0€ U3 IBYX BEIIECTR: CepHas KUCJIoTa U KBapll

CBs3b B MOJIEKYJIaX {030HA H XJIOPH/JIA KaIbIIHS; CEPHOMN
KHCIIOTHI U XJIOPWIa aMMOHHST; CEPHOI KMCIOTHI M 030HA }
COOTBETCTBEHHO:

KOBAJICHTHAA MOJIApHAasA U HOHHAas
KOBAJICHTHAs IMOJIApHAsA U
KOBAJICHTHAA HEIOJIApHas
KOBAJICHTHAA HEIOJApHAasA U HOHHas
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OK04 CocraBbTe (YOPMYIIBI 10 HA3BAHHSAM: Hutpun xamus —K3N
Cunuiun maraust Mg2Si
Tunpun amomuausAIH3
OK 02 Peaxnueit 3aMeneHus ABISETCS BoccTaHnoBieHue okcuaa meau (II)
BOOOPOAOM;
OK 02 K s-anemenTam oTHOCHTCS: K
OK 02 KakoBa BaJICeHTHOCTh KHCIOTOOOPA3YIOIIETO v
3JIEMEHTA B MOJIEKYJIE CEPHOU KHUCJIOTHI?
OK 02 XUMUUECKOMY 3JIEMEHTY 3-ro nepuoaa VA- rpynisl 2,8,3
COOTBETCTBYET CXEMa paclpeielieHUs JIEKTPOHOB I10 CJIOSIM:
OKo04 [MopsiikoBEI HOMEP XMMHUYECKOTO JieMeHTa B [lepnoauyeckoi | 4ucity 3JIeKTPOHOB B aTOMeE
cucreme JI.M. MeHzeneeBa COOTBETCTBYET:
OK 02 VonHas XxuMI4decKasi CBSI3b peau3yercs B: oxcuze yraepoaa (IV)
OK 02 AToM yTiIepoja MposBISIET BAJICHTHOCTE, HE paBHYO [V, B MeETaH
MOJICKYJIe:
OK 02 K KHCITOTHBIM OKCHIaM OTHOCHUTCS KaXKJI0€ U3 IBYX BEIICCTB! SO2, P205
OK 02 CBs13p, 00pa3oBaHHAs 3a CUET 00pa30BAHMUS OOIINX Honnas, MmeTammmdeckas, KOBaJCHTHAS
SJIEKTPOHHBIX Iap; CBsi3b, 00pa30BaHHAS 32 CUET
0000IICCTBIICHNS BAJICHTHBIX JJICKTPOHOB; CBSA3b,
oOpa3oBaHHas 33 CYET AMEKTPOCTATUYESCKUX CUIT IPUTIKCHHS §
Ha3bIBaeTCs:
OKo04 CocrtaBbTe (POPMYIIBI IO HA3BAHHSIM: Li2C2
P203
CuF2
OK 02 VYkakuTe peakiuro, KoTopas sBiseTcs peakuueit pasnoxkerus u | 2KNO3= 2KNO2+02;
UJIET C U3MECHEHHEM CTEIICHH OKUCIICHHSI:
OK 02 Atombl C 1 Si UMEIT 0IMHAKOBOE YUCJIO: 3JIEKTPOHOB Ha BHELITHEM
9HEPTEeTHYECKOM YPOBHE
OK 02 KakoBa BajJeHTHOCTh KHCIOTOOOPA3YIOIIErO JJIEMEHTa B VI
MOJIEKYJIE CEpHOM KHUCJIOTHI?
OK 02 OnpenerneHne v mpeaMeT XUMHH. [Ipenmer nzyueHuss XUMUU —
BEILIECTBA, UX CBOWCTBA U
NpeBpaLICHHSI.
Bcé, uTo OKpyXaeT Hac, COCTOMT U3
BelecTB. BelecTBa MOTyT CHIIBHO
OTJINYATBCS 110 CBOMM (DU3MYESCKUM H
XHUMHYECKUM cBoiicTBaMm. lBer,
arperaTHoe COCTOSIHHE, TBEPIOCTS,
3JIEKTPOIPOBOTHOCTb, MPO3PAYHOCTh
OTHOCATCS K (DM3MYECKHM CBOHCTBAM, a
CIIOCOOHOCTD Y4acTBOBATH B
nporLeccax, KOTOpbIe MPUBOJIAT K
00pa30BaHHIO HOBBIX BEIIECTB,
XapakTepu3yeT XUMHUYECKHEe CBOMCTBA.
OKO08 I'papuaeckne  hopmyIsl. CrpykTypHO-

rpaguyeckue Gopmy.ibl BEIIECTB.
OMnupudeckne (popMyabl Jar0T
UH(POPMAIIHIO O KAYECTBEHHOM H
KOJIMYECTBEHHOM COCTABE COEAMHEHUN
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OKO08

OCHOBHBIC TIOJIOXKCHHUS ATOMHO-MOJICKYJIAPHOT'O YYCHUS.

OcHoBHEIe ojaoxeHuss AMT:
BemecTBa cocTosT U3 MOJIEKY T

Mexy MOJIEKyJIaMU €CTh MPOMEXKYTKU
Mouiekybl HaXOASTCS B TOCTOSIHHOM
JIBHOKCHHUH

Mouiekybl COCTOSIT U3 aTOMOB

B xone xummnueckux peakuui
MOJIEKYJIbl Pa3pyLIatoTCs, a AaTOMbI HE
H3MEHSIOTCS

OK 02

OtHocuTenbHas aToMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJISIpHast Macca.

Maccbl aTOMOB ¥ MOJIEKYJI OUEHb
Mansbl. [ToaToMy soruuHO O6BUTO BBECTH
HOBBIC €TUHUIIBI U3MEPEHUS MacChl B
XUMUH, BEIOpAB B KAUECTBE 3TAJOHA
Maccy OJJHOTO M3 3JIeMEHTOB. B
COBpPEMEHHOH (pr3MKe M XUMHU B
Ka4yeCTBC CAMHUIIbI aTOMHOM MacChl
BbIOpaHa Macchl aToMa yriiepoja .
Hogas eqununa nosyuusia Ha3BaHUe
aTOMHOM CAHUHUIIBI MACCHI.

OKO08

3aKOH MMOCTOSIHCTBA COCTaBa. XMMHYECKHE (POPMYJIBI.

HewmounekynsipHoe cTpoeHne UMEIOT U
JpyTHe CoeTMHEeHUs (MTUTheBast COJa,
MeJ, OKCUbI METAIIIIOB, UX COJIN),
MIECOK M HEKOTOPBIE JPYTHe BELIECTBA.
Jst aTux

BEIIECTB 3aKOH MOCTOSTHCTBA COCTaBa
BBITIOJTHSETCS TOJILKO MPUOIU3UTENBHO.
CoBpemeHHast

(hopMyIHpPOBKA 3aKOHA IMOCTOSTHCTBA €
ocraBa: Besikoe 4yncToe BenecTBo
MOJIEKYJISIPHOTO CTPOCHHS HE3aBUCHMO
OT MeCTa HaXOXKJIEHHs 1 criocoda
MOJIYyYCHUSA UMECT MOCTOSIHHBIN
KaueCTBEHHBIN U

KOJIMYECTBEHHBIN COCTAB.

13 3aKk0oHa MOCTOSIHCTBA COCTAaBAa CJie
JIyeT, 9TO TPU 00Pa30BAHUU CIONKHOTO
BEIIECTBA XUMHUYECKHUE DJIEMEHTHI
COCJIUHSIOTCS B ONPEAEIIEHHBIX
YHUCJIICHHBIX U MAaCCOBBIX
COOTHOLICHUAX

OKO08

BanentHOCTb.

IlonsTue BajieHTHOCTH. BasieHTHOCTH
— 3TO0 CITIOCOOHOCTH aToMa
XUMHWYECKOT0 3JIeMEHTa 00pa30BHIBATh
OTIPEIeIEHHOE YUCIIO XUMHIECKIX
CBAA3EH ¢ APYTUMHU aTOMaMHU.
PaccmoTpuM cTpyKTypHYIO (hopMyITy
H2S04, ¢ nomoniso KOTOPOif MOKHO
OTIPEJIeNNTh, KAK aTOMBI CBS3aHBI
MeXTy cCOOOH B BEIIECTBE:
CrpykTypHas hopMya CepHOH
KHCJIOTHI.
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OKO08

XUMUUECKUE ypaBHEHUSL.

Korna xumuueckue BeriecTsa
BCTYMNAIOT BO B3auMOJieHcTBUE,
XUMHYECKHE CBS3U MEXKAY UX aTOMaMU
pa3pymaiTcst 1 00pa3yloTcsi HOBBIE,
y’Ke B Ipyr'ux coueTaHusix. B
pe3yJbTaTe OJHU BEIeCTBa
HpeBpamaTcs B Ipyrue. XuMnueckoe
YPaBHEeHHe — 3TO YCJIOBHAs 3aIKCh
XUMHUYECKOHN peakIiy ¢ IOMOIIbIO
(OpMyJI M CHMBOJIOB.

OKO07

Baxneiinue Kiaacchl HCOPraHN4Y€CKUX BCIICCTB

Baknelmmu kiaaccaMu CIIOKHBIX
HEOpPraHMYECKUX BEIIECTB

SIBIISIOTCS OKCHABI, KHCJIOTHI,
ocHOBaHMS U coJin. Kak BaM U3BECTHO,
OCHOBAHUS U KHCIIOPOJICOAEpIKaIne
KHCJIOTHI MIMEIOT 001I[ee Ha3BaHUE —
TUIPOKCHUJIBI.

OKO07

Homenknarypa, xnaccudukanus u rpadudeckue Gpopmybt

OoKcuJ0B. X CBOMCTBA U MOJIyUYEHUE.

OKCHIBI — 3TO CIIOXKHBIC BELIECTBA,
COCTOSIIIIME U3 IBYX JIEMEHTOB, OJIUH
U3 KOTOPBIX KUCIOPO] B CTCTICHU
okucienus (— 2). [Ipu

HaMuCaHUH (POPMYJIBI OKCUAA CHMBOJI
9JIEMEHTa, 00pa3yIoIero OKCHI,
CTaBUTCS Ha TIEPBOE MECTO, a
KHCJIOpO/ia — Ha BTOPOE.

Oomast popmyiia okcuaon: IxOy.
Oco0y1o TpymIy KUCIOPOIHBIX
COE/IMHEHHI DJIEMEHTOB COCTABIISIIOT
HEPOKCHUJIBL. Y TIEPOKCH/IOB aTOMBI
KHUCJIOpOaa XUMHUYCCKH CBA3AHBI HE
TOJIBKO C aTOMaMH APYTrux 3JICMCHTOB,
HO U MeXly co0oii. B mepokcumgax
CTENEHb OKUCIICHNUS KMCIIOpO/ia paBHa
(~1). Ha3Banust okcH10B B
COOTBETCTBUU

C HOMEHKJIATYPHBIMH TIPaBHIAMH
00pa3yroTcst U3 CI0Ba KOKCUI» U
HA3BaHUS OKCUI000pa3yIONIero
9JIEMEHTA B POJUTEIILHOM IaJIeKe,
Hanpumep, CaO — oKkCUI KanbIus,
K20 — okena xamust
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OKO07

MeTanibl ¥ UX COeAUHEHUS. DIIEKTPOXUMHUYUECKUI P
HAMNpsOKEHUH MeTautoB  (PSAA  CTAHAAPTHBIX DJIEKTPOIAHBIX
noTeHuuanos). O0mas xapakKTepUCTHKA.

Bce merannbsl — TBepable BellecTBa
(MCKIIIOYEHUE — PTYTh).
Jlyis Bcex MeTalyIoB XapaKTepHbI
MeTaJUIMYeCKHil OIeck U
HEMNPO3PaYHOCTb.
Bce meTanibl — NpoOBOAHUKHU TETIOTHI
U 3JIEKTPUYECKOTo Toka. MeTtasl,
XapaKTepU3yIoIuecs BEICOKOH
AIEKTPUUECKON POBOJUMOCTBIO,
00J1a/1a10T U BBICOKOU
TEIUIONPOBOJAHOCTBIO.
BaxxHpiMu cBOICTBAMH METAIIJIOB
SIBIISAIFOTCS UX MJIACTUYHOCTD,
YIPYTocCTh, MPOYHOCTh. OHU CIIOCOOHBI
10J] IaBJICHUEM U3MEHSATh CBOIO
(dbopmy, HE pa3pyIasch

Ilo crenenu TBeproOCTH
METaJUIbl 3HAUUTENIBHO OTIHYA0TCA
Ipyr ot apyra. Tak, kanuii, HaTpui —
MSATKHE METaJuIbl (MX MOXHO pe3aTh
HOXOM); XpOM — CaMBblIil TBEpIbIi
MeTai (1apamnaer CTeKo).
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