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PaGouast nporpamya 0011eo0pa3oBaTe/bHOr0 MpeaMeTa pa3paboTaHa Ha
ocHoBe (DejepajibHONO IOCYMApCTBEHHOIO 00pa30BaTe/ILHOIO CTaHlapTa CpeaHEero
obuero o6pasosanus, yTBepxaeHHoro [lpukazom MunobpHaykn Poccun  OT
17.05.2012 Ne 413 (pen. ot 12.08.2022), peKxoMeHAaLUUH MO peall3aluy CPEAHETO
oblero odpazoBaHus B rpejieliax 0cBoeHHs o0paszoBaTel/lbHOU MPOrpamMbl CPEAHEro

npodeccuonansioro obpasosanus ot 1 mapra 2023 r. Ne 05-392, MpUMEPHON
[POrpaMMbl, peKoMerioBanioil  deepaiblibM - rocy 1apCTBEHHBIM 010 UKETHBIM
o0pa3oBaTeNLHLIM yupeK/1ecHHeM JIOMOJHUTENILHOTO MpohecCHOHAIBHOIO

oGpaszoanus «MHCTHTYT pa3BuTHs NPO(EeccHOHanbHOro 00pasoBaHMA» (OI'bOY
JIIO «MPI1O) ans peanusauuu ocHOBHOI npodeccHoHanbHol 00pa3oBaTelbHOM
nporpammbl CTTO Ha 6a3e ocHoBHOro 0011ero 0dpasoBaHus ¢ MONTYyYEHUEM CPEAHErO
ob1iero oopasosatis 1o criettnaipioct 44.02.01 «/loukonsHoe obpa3zoBaHUE.
PaGouas mnporpamma paszpadoraia B COOTBETCTBHH C PasbsCHEHMAMH TIO
DOPMUPOBAHHIO MPUMEPHBIX 00pa30BaTeIbHbLIX — MPOrpaMM Y4eOHBIX AMCLHIUIMH
HAYaJIBHOTO MPOMECCHOHANLHOIO M CPEHCr0 NPOohecCHOHANLHOr0 00pa3oBaHHs Ha
ocHoBe MezepaabHBIX FOCYAPCTBEHHBIX 00pa30BaTe/IbHbIX CTaHAaPTOB HAYAJIBHOTO
npodecCHOHANILHOTO H Cpe/Hero npodeccHoHaNIbHOrO o0OpazoBaHus,
yrBepikaeHHbIMH K.M.Pemopetiko, jipekropom Jlenapramenra rocyaapcTBeHHON
MOAMTHKM M  HOPMATHBHO-IIPABOBOIO peryjinpoBaHus B chepe o0pasoBaHus
MuHicTepcTBa 06pasoBanus u Hayki Poceniickoit Meaepauuu ot 27 asrycra 2009r.
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1. HACIHHOPT IPOI'PAMMBLI OBHlEOEPA3OBATEJILHOﬁ JAUCHHUITTNHBI
«XHUMMUSA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

O61eoOpa3oBaTenbHasl IUCHUIUIMHA «XHUMUS» SBISETCS YaCThIO MPEAMETHON 00J1acTh
«OO0IecTBeHHbIE HAayKH», U3ydaeTcs B 0o0mieoOpazoBareabHOM Iukie yueObnoro miuana OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peanu3yonmx 00pa30BaTeNbHYI0 MPOTrpaMMy CpelHero oomero oOpa3oBaHUs B Ipeenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpamMmbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
crienuanbHoCcTH 44.02.01 Jowxonvnoe obpaszosarue.

1.2. MecTO JUCUMILIIMHBI B CTPYKTYpPe 0CHOBHOM npodeccuoHATbHOM
o0pa3oBaTe/ibHOI NPOTrPaMMBbI:
JucuuniuHa BXOAUT B 00111e00pa30BaTeIbHbIN HUKIL.

1.3. Heab 1 njiaHupyeMblie pe3yJibTAThl 0CBOEHUS TN CHUIJIMHbBI

1.3.1. Ilean 00meodpa3oBaTeJIbHOM THCITUTITHHBI

@dopMHUpOBaHUE Yy CTYACHTOB TMPEACTABICHUS O XMMHYECKOH COCTaBISOIIEH
€CTCCTBCHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI TPUHATHS PEIICHHA B JKU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO MMOBEJCHHS B IIPUPOTHON Cpee.

1.3.2 Ieau W 3aga4yu JUCUMILVIMHBI — Tpe0OBaHUS K pe3yJbTaTaM OCBOEHHS
AUCHUILIMHBI:

3ajaud TUCHUTIITUHBIL:

- chopMHupoBaTh TOHUMAaHHWE 3aKOHOMEPHOCTEH  IMPOTEKAaHWS XHMHUYECKHUX
MIPOLIECCOB U SIBJICHUN B OKPYXKAIOMIEH cpesie, IeT0CTHOM HaydHO! KapTHHBI MUPA, B3aUMOCBS3U
¥ B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh yMEHHS COCTABISATH (OPMYJIBl HEOPTaHWYECKUX M OPraHMYECKUX
BCIICCTB, YypPAaBHEHUS XWMHUYCCKUX PEAKIMH, OOBSICHATH WX CMBICI, HHTEPIPETHPOBATH
pe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

- chopMUpOBaThH HaBBIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKHX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBU 0O€30macHOro oOparieHus ¢
BelIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHEM;

— pa3BUTh YMEHHsSI HCIONB30BaTh HMH(POPMAIMIO XUMHUYECKOTO XapakTepa U3
Pa3TUYHBIX UCTOYHUKOB;

- chopMHpOBAaTh YMEHHUS TPOTHO3HPOBATH IMOCIEICTBHUS CBOCH JEATEIHHOCTH M
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

- chopMUpOBaTh TOHMMAaHWE 3HAYMMOCTH JOCTHKEHHH XMMHYECKON HayKu u
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

OcBoeHue coaepx aHusi y4eOHOM ITUCHUIUIMHBI «XUMHUS» OOECHeUrBaET JIOCTHKEHUE
CTYJEHTAMH CIENYIOUINX Pe3yJIbTATOB:

JINYHOCTHBIX:

JI1. B yactu TpyAOBOTrO BOCIIMTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTb K AaKTUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M  COLMAIBHOM
HAIpPaBJIEHHOCTH, CMOCOOHOCTh WHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJIHATH
TaKylo JAESITEIbHOCTD;

- HHTEpEC K pa3INuHbIM chpepam npodeccuoHaTIbHON AesITebHOCTH,

JI2. OBnasieHue yHUBEpCATIbHBIMU Y4€OHBIMU ITO3HABATEIbHBIMU JI€HCTBHSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:



- CaMOCTOSITENbHO (OPMYIUPOBATH U aKTyaJU3UpPOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBaTh CYIIECTBEHHbI MpPU3HAK WJIM OCHOBaHUSA JJs CpaBHEHUS,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;

- OIPEIENATh LEeIH eSTEIIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMAaTPUBACMBIX SBICHHSX;

- BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM,
OLICHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUH KU3HEHHBIX MPoOIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIAJCTh HaBbIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOW W MPOEKTHOM JIesATENbHOCTH,
HaBBIKAMU pa3perieHust mpooiiem;

- BBUIBJISITH MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTYalIM3UPOBATh 3a/ayy, BBIIBUTATH
TUIOTE3y €€ pelIeHHs, HAXOAWUTh AapryMEHTHl Uil JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

- AHAJNM3UPOBATh NOJYYCHHBIE B XOJI€ PEIICHHS 3aJaud pe3yibTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- yYMeTh TMEPEHOCHTh 3HAHWS B T[IO3HABATEIbHYI0 W MPAKTUYECKYI0 00JacTu
KU3HEEATENIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 001acTeH;

- BBIZIBUTATh HOBBIE UJI€U, IPEyIaraTh OPUTUHATIBHBIC TTOXObl U PEIICHHUS,

- CIIOCOOHOCTh UX HCII0JIb30BAHUS B 103HABATEIBHON U COLUAIIBHOM MPAKTUKE

JI3. B o0nactu IeHHOCTHU HAYYHOTO MMO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHME S3BIKOBOM W  UUTATENIbCKOM KYyIbTYphl KaK CpeIcTBa
B3aUMOJICHCTBHS MEXTy JIFOJIbMHU H MTO3HAHUS MHPA;

- OCO3HAHME [ICHHOCTH HAYYHOH JEsITebHOCTH, TOTOBHOCTD OCYIIECTBIISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHIANBHIYaTbHO U B TPYIIIIE;

JI4. OBnaseHue yHUBEpCalIbHBIMU Y4€OHBIMU TO3HABATENbHBIMU JICHCTBHSIMU:

B) paboTa ¢ uHpopmauei:

- BJAJeTh HaBBIKAMU TMOJY4YeHHs WH(POPMAllMd M3 HCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  TOWCK, aHAM3, CHUCTEMAaTH3allMI0 W HHTEPIPETAIUIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (JOPM IMPECTABICHHUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (hopMaTax C ydeToM Ha3zHaueHWs WHpopManuu u
LIEJIEBOM ayTUTOPUH, BBIOMpAsk ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3YAIN3aLlUY;

- OIICHMBATH JOCTOBEPHOCTD, JJETUTUMHOCTh WH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- WCTOJB30BaTh CpeACTBA HH(DOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHM3allMOHHBIX 3a/1ady C COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BIIQJICTh HAaBBIKAMHU pACMO3HABAHWS W 3alIUTHl WHGOpMAMK, WHPOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIFHOCTH B CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HAaBBIKAMU  y4eOHO-HCCIIEIOBATEIIbCKOM, TPOEKTHOW W  COLHUAIBbHON
NeSITeTTbHOCTH;

JI5. OBnasenue yHUBEpCalIbHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSIMHU:

0) cCOBMECTHasI IESITEIIbHOCTb:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIMBHUYyaIbHON paboTHI;



- IPUHUMATh LEIM COBMECTHON [EATEIbHOCTH, OPraHW30BBIBaTH U KOOPJAWHUPOBATH
JEUCTBUA IO €€ JOCTUKEHHIO: COCTAaBIIATH IUIAH ACHCTBUM, PACIpPENENATh POJM C YyUYETOM
MHEHUI Y4aCTHUKOB 00CYXJIaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATh W BHIMOJHATH Pa0dOTy B YCJIOBHSIX PEAbHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

- OCYIIECTBJIATHh NO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM

JI6.0OBnaienrie yHuBEpCaAIbHBIMU PETYIATUBHBIMU ICUCTBUSMU:

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- NOPUHAMAaTh MOTHUBBI M apPryMEHThl JAPYIMX JIIOJE€H NpPU aHAIM3E€ PE3YJIbTATOB
JIeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIMH JIPYTOro YeJIOBEKa;

JI7. B 065acTu HKOJIOTHYECKOTO BOCTIMTAHUS:

- c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbI, MOHMMAaHHUE BIUSHHS COIHMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
I00aNFHOTO XapaKTepa IKOIOTUYECKUX MPpoOiIeM;

- IUIAHUPOBAHUE U OCYIIECCTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
1eJIeil yCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAOIIEH CPEE;

- yMEHHME TPOTHO3UPOBATh  HEONArONMPHUATHBIE  SKOJIOTMYECKHE  TOCIEACTBHS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

- paCUIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPABICHHOCTH;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO-HMCCIIEOBATENbCKOM, IPOEKTHOW W  COIUAIBLHOU
JIeATEIbHOCTH;

MeTanpeaMeTHbIX:

MI. BiageTs CUCTEMON XMMHMUYECKHX 3HAHMI, KOTOpas BKJIOYAET: OCHOBOINOJATrarolIne
HNOHATHS (XMMHUYECKHUI DJICMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJIEKTPOHHBIE
opOUTaNIM aToOMOB, WOH, MOJIEKY/a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHHUS, XUMHYECKasl CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00bEM, YIIIEpOIHBIN CKEJIET,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COETMHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(YyrneBoapl, KUpPBI, OETKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIE
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMHYECKUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENBHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEJIEKTPOJINTHI, JIEKTPOJIUTUYECKAS Jycconanus, OKHCIIUTEND,
BOCCTaHOBUTEb, CKOPOCTh XUMUYECKOW PEaKINH, XUMUUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUs opraHuueckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJWYECKUM S3bIK XUMHUH, (PAKTOIOTHUECKUE
CBEJICHHsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOJIb30BAaHUHM BaXKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKa;

M?2. ymeTh BBIABIATH XapaKTEpHbIC NMPU3HAKM M B3aUMOCBA3b W3YyUYECHHBIX MOHSATHUH,
MIPUMEHSTh COOTBETCTBYIOLIME MOHATHS NP OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKHX BEIIECTB M MX IPEBPAILCHUMN; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

M3. yMmeTh HCNOIB30BaTh HAMMEHOBAHUS XMMHYECKUX COCAMHEHUN MEXIyHApOAHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOW XMMHUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIIMX BEIIECTB
(oTHIeH, aleTWiIeH, TiuiepuH, Genon, Gopmanpaerun, yKcycHas KUCIOTa, TIUIUH, YrapHBIA
ras, yrieKUCIJIbIi ra3, aMMHaK, TallleHasi H3BECTh, HETaIlIeHas! U3BECTh, MUThEBAs COJIa U IPYTHUX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XUMHYECKHX



peaKkuuid, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMHU U 3aIIUCAIMU YPAaBHEHUIN XUMUYECKUX PEAKLU;

M4. - ymeTh yCTaHaBIMBaTh IPUHAIICKHOCTb HW3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKUX BEILIECTB K OMNPEEIIEHHBIM KJjlacCcaM M IpyIIlaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIME CBONCTBA; ONpPENENATh BHUIbl XMMHYECKMX CBs3el (KOBaJeHTHas,
WOHHAsl, METaJJIM4ecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELIECTB;
KJIaccu(puIUpoOBaTh XMMUYECKHUE PEaKLIUY;

MS. chopMUpOBaThH MIPEACTABIICHUS: 0 XUMHYECKON COCTaBJISIOLLEH
€CTCCTBCHHOHAYYHOM KAPTUHBI MHUpPA, POJIM XUMUU B IIO3HAHWU SIBICHUM IPUPOABI, B
(GOpMHpPOBAaHUN MBIIIJICHUST M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAIHHOH TI'PaMOTHOCTH,
HEOO0XOAMMOM /7Sl pelleHHs] IPAKTUYECKUX 33]au U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

M6. ymMeTh IPOBOAUTH PACUETHI IO XUMHUYECKUM (OPMYJIaM U YPaBHEHUSAM XMUMHUYECKHX
peakuMii ¢ HCIOJB30BaHMEM (U3MYECKHX BEIMYMH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpPMaJIbHbIE YCIOBMs) TIa30B, KOJIWYECTBA
BEIIECTBA; WCIIOJIb30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS JJs [PUHATHS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIECTBAMU U UX [IPUMEHEHUEM

M7. yMmeTb NIaHUPOBAaTh M BBINOJHATh XMUMHUYECKUN HKCHEPUMEHT (MpeBpalleHus
OpraHMYECKHUX BEUIECTB IIPM HArpeBaHWM, IIOIYYEHHE OTUICHA M HM3YyYEHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIIMU Ha allbJACTH/IbI, KpaXMal, YKCYCHYIO KHCIIOTY; ACHATypanus OeIKOB Ipu
HarpeBaHUM, LIBETHbIE peakIUH OEJIKOB; NMPOBOAUTH PEAKIMM HMOHHOTO OOMEHa, OIpENelsATh
Cpelly BOIAHBIX pACTBOPOB, KaUE€CTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI,
Ha KaTMOH aMMOHHMS; pEIlaTh J3KCIEPUMEHTAJIbHBIE 3ajadyd 1o TeMaM 'Mertamisl" u
"Hemetainbl") B COOTBETCTBUM C MpaBUIAMH TEXHHUKH O€30MAaCHOCTU INpU OOpaIeHUU C
BEIIeCTBAMM U Ja0OpaTOPHBIM O0OPYAOBAaHUEM; IPEJICTABIATh PE3YIbTaThl XHUMUYECKOI'O
JKCIIEpUMEHTa B (OpPME 3alMCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE THX PE3yJIbTaTOB;

MS. yMeTh aHaIM3upOBaTh XUMHUYECKYI0 HH(OpPMAalMIO, IOIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (CpelICTB MaccoBOl nH(popMaruu, cetb IHTepHeT u ipyrue);

MO. BnageTb OCHOBHBIMM METOAAMHM HAy4YHOI'O IIO3HAHHS BEIECTB U XUMHYECKHX
ABJICHU (HaOt0/IeHne, U3MEepEeHHe, IKCIIEPUMEHT, MO/IEIMPOBAHNE);

MI10. chopMupoBaTh IIPEICTABIICHHUS: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpA, POJIM XWUMUU B TIO3HAHWU SIBICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM I'pPaMOTHOCTH,
HEOOXOIMMOM /ISl pellIeHHs] MPAKTUYECKUX 3a]1ad M HKOJOTHYECKH 0OOCHOBAaHHOI'O OTHOLICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON Cpesie;

M11. ymeTh cobmo/iaTh MpaBUiIa SKOJIOTUYECKH 11€J€CO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
CpElbl; YYUTBIBATh OIACHOCTH BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbI ONPEICIECHHBIX BEILECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeIeIbHON JOMYCTUMON KOHIIEHTPAuu

IMpeamerHbIx:

I11.  chopmupoBaHHOCT  MpPEJICTaBICHMH: O  XUMHUYECKOM  cOCTaBIsOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XUMHUM B IIO3HAHWM SBJICHUN TIPUPOIBI, B
(GOpMUPOBAHUM MBINUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIBHOM TpPaMOTHOCTH,
HEOOXOIMMOM /7Sl pellieHUs MPAKTUYECKUX 3a]a4 U HKOJIOTHUYECKH 0OOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cperie;

[12. BnageHune cucTeMo XMMHUYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opbuTanu aromMoB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBsI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHbIN 00bEM, YIIIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COeTMHEHNUs, OMOJIOrMUeCKH aKTHBHBIE BEILIECTBA
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(yraeBofpl, KUpbI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIIIMYECKAs pEHIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M HHAOTEPMMUYECKHE, pEeaKUUH HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JccoLuanus, OKUCJIUTETD,
BOCCTaHOBUTEIIb, CKOPOCTh XMMUYECKOH PEaKIMU, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoaundeckuit 3akon .M. MengeneeBa, 3akoH
COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHUH, (DaKTOIOTHUYECKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHUU M OE3011aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YEIOBEKa,

I13. chopMHpPOBaHHOCTb YMEHMH BBIABIATH XapaKTEpHblE MPHU3HAKM U B3aHUMOCBS3b
W3YYEHHBIX IOHATHM, NPUMEHSATh COOTBETCTBYIOLIME IIOHATUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIECHUH; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUM C TOHATUAMHU U MPEACTABICHUSMHU JIPYIMX €CTECTBEHHOHAYYHbIX
IPEIMETOB;

[14. chopMUPOBAaHHOCTH YMEHHMH  HWCHOJB30BATh HAMMEHOBAHMUA  XHUMHYECKHX
COEMHEHUN MEXAYHApOJHOIO COI03a TEOPETHUYECKOW M NPUKIAJHOW XMMUU M TPUBHAJIbHBIE
Ha3BaHUS BAXHEHINIMX BEHIECTB (ITWIICH, AaleTWICH, TIJIHMLIEpHH, ¢eHon, GopMallbIeTu,
YKCYCHasl KMCJIOTa, IJIMIUH, YrapHbId ra3, YIJIEKUCIBIM TIa3, aMMMaK, TalleHas H3BeCTb,
HeTalleHasi M3BEeCTh, NMUTHEBAsl COJA W JIPYIHX), COCTABIATH (POPMYINIBI HEOPTaHMYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKMX pPEaKUUH, OOBSICHATH HUX CMBICH;
NOJATBEPXKJATh  XapaKTEpHblE  XUMHYECKHE  CBOMICTBAa  BELIECTB  COOTBETCTBYIOLIUMU
9KCHEPUMEHTAaMU U 3aMUCSIMH YPaBHEHUH XMMUYECKUX peaKIuii;

I15. cdopmupoBaHHOCTH yYMEHUH YCTaHaBIMBaTh IPUHAIICKHOCTb H3YYEHHBIX
HEOPraHMYeCKUX M OPraHMYECKUX BEIIECTB K ONpPE/EICHHBIM KJlaccaM U IpyIIaM COeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U BA)KHEHIIME CBOMCTBA; ONPEAEIATh BUAbl XMMHUYECKUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYEeCKas, BOJOPOJHAs), THUIbl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKHE PEAKIUH;

[16. BrageHue OCHOBHBIMHM METOJAaMM HAy4YHOTO IO3HAHUS BELIECTB M XMMHUYECKHX
sBTICHUH (HaOII0/IeHNEe, I3MEPEHHE, SKCIIEPIMEHT, MOJICITUPOBAHUE);

I17. chopMHpOBaHHOCTE YMEHHMH MPOBOJUTH pacueThl MO XUMHYECKUM (GOpMylIaM U
YpPaBHEHHUSAM  XUMHYECKMX  peakuuil C  HCIOJNb30BaHMEM  (PU3MYECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMasbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSA IS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

I18. copMHpOBaHHOCTH YMEHUH MJIAHUPOBATH U BBIMOIHATh XUMUYECKUN HKCIIEPUMEHT
(mpeBpallleHusi OpraHU4YeCKUX BEIIECTB MPU HarpeBaHUU, MOJyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUHU HA aJbACTUABI, KPaxMall, YKCYCHYI0 KHCJIOTY; J€HaTypalus
0eNKOB NpU HarpeBaHUM, I[BETHBIE PEaKIMMU OEJIKOB; MPOBOJUTH pPEAKLUUU MOHHOTO OOMEHa,
OTpeNeNATh Cpely BOJHBIX PAcTBOPOB, KAUeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh >3KCIEpUMEHTAJIbHbIE 3a/Ja4d [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTU IIpH
oOpallleHun ¢ BellecTBAaMM U J1a0OPAaTOpPHBIM O00O0PYJOBAHHMEM; MPEICTABISTH PE3YIbTaThl
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

I19. cdopMuUpOBaHHOCTH YMEHHS aHAIM3UPOBATh XHMHUYECKYI0 HH(POpMAILHIO,
MOJIyYa€MyI0 W3 pa3HbIX HCTOYHUKOB (CpelcTB MaccoBoil mHpopmanuu, cetb MHTEpHET u
Apyrue);

I110. cpopmupoBaHHOCTH YMEHUIN COOJIIOIATh MPaBUIa IKOJIOTUYECKH 11€7I€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karolled MPUPOAHON CPEIbl; YUUTHIBATh ONACHOCTb BO3JIEHCTBHUS HA KHUBBIE OPTaHU3MBbI
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ONPENIETICHHBIX BEIIECTB, IOHUMAasl CMBICII ITOKAa3aTeNsl IPENeIbHON JOIMTYCTUMON KOHIIEHTPALINH;
IT11. gma  oOyyarommuxcst €  OrpaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MMO3HaHUS
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
I112. nns cnenblx U CHA0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
UCIIOJIb30BaTh pebe)HO TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ams 3anucu XUMHYECKUX

dbopmy.

Oco0oe 3HaveHne TUCUUIJIMHA UMeeT npu GopmupoBanum u passutun OK:

OK 01. BeiOupath cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW esTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJCTBAa IIOUCKA, aHAJIM3a W HMHTEPIpPETALUU
uHpopMalu M UH(YOPMALIMOHHBIE TEXHOJIOTMU Ji BBIMNOJHEHHS 3a7ad NpodecCHOHaIbHOU
JESTEIIBHOCTH.

OK 04. Db dexTrBHO B3auUMOACHCTBOBATH M pabOTaTh B KOJUICKTUBE U KOMaH/IC.

OK 05. OcymiecTBiasiTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
sa3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEW COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CogeiicTBOBaTh COXPAHEHUIO OKpPYXKAIOIIEH Cpedbl, PecypcocOepesKeHuIo,
OPUMEHATh 3HaHMS OO0 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIIMBOro IpPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BHIYAMHBIX CUTYAILIHSIX.

JInuHOCTHBIE pe3yJIbTaThl peaJu3anui NPOrpaMMbl BOCIIUTAHUA

JIP 3 JlyxoBHO-HpaBCTBeHHOE BocnuTanue. (Oco3HaHUWE JAYXOBHBIX IIEHHOCTEH
poccuiickoro Hapona. CHopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO IOBEICHHUS.
CrocoOHOCTh OLIEHMBATh CHTYalMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH. OCO3HaHME JMYHOTO BKJIaJa B IOCTPOEHUE
ycroifuuBoro Oyaymiero. OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POIUTENSM M (WIH) JIPYrUM
YJIEHaM CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IPHUHSATHUS LIEHHOCTEH CEMENHHOMU
JKU3HU B COOTBETCTBUU C TpaAuLUAMHU HapoaoB Poccum.

JIP 6 IIpodeccroHanbHO-Tpy/10BO€ BOCHUTaHUE. ['OTOBHOCTH K TpYyHdy, OCO3HAHHE
LIEHHOCTH MacTepcTBa, TpyAoiato0re. '0TOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOIMYECKON
U COLIMAIbHOM HaNnpaBIeHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIBHO
BBIMOJIHATh TaKyl0 JEsITeIbHOCTb. VIHTepec K pa3nuyHbIM cdepaM MpodeccHoHATbHON
NesITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiel mpodeccuu U pealn3oBbIBATh
COOCTBEHHBIE JKM3HEHHBbIE IUIaHbl. [OTOBHOCT M CIOCOOHOCTH K OOpa3oBaHMIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU.

JIP 7 DOxkonormdeckoe BocnuTaHue. CQPOPMUPOBAHHOCTb 3KOJOTMYECKOW KYIBTYpHI,
NOHMMAHUE BIIMAHUS COLMATbHO-I)KOHOMUYECKUX IIPOIECCOB HAa COCTOSIHUE MPHUPOJHON U
COLIMAJILHOM  Cpelbl, OCO3HAaHUE TIJIOOAJTBHOTO  XapakTepa HKOJIOTMYECKUX  IMPOOJIEeM.
[ImaHrpoBaHue M OCYIIECTBICHHE IECHCTBHI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUA LIEJIeH
YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA. AKTHUBHOE HENPHUATHE IEHCTBUN, NPHUHOCAIINX BpPEN
OKpYyXarollel cpezie. YMeHHe IporHo3UpoBaTh HEOIaronpuaTHbBIE IKOJIOTUYECKUE MOCIIEICTBUS
NpeIpUHUMAEMbIX JEWCTBUN, TMpeAoTBpamiaTte HX. PacimupeHue omnpitTa AeATeIbHOCTH
HKOJIOTMYECKON HAIIPaBICHHOCTH.

JIP. 8 llenHoctn HayuHoro mno3HaHus. CQOopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM M OOIIECTBEHHON NPAKTHKH,
OCHOBAaHHOTO HAa JHUaJore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAaHUIO CBOEr0 MecTa B
NOJIUKYJNBTYpHOM Mupe. COBEpPLICHCTBOBAHUE SI3BIKOBOM M UUTATENIBCKOM KYIbTYpBl Kak
CpEJCTBA B3aMMOJECHCTBUSA MEXAY JIOAbMHU U MO3HaHUSA Mupa. OCO3HAHUE LIEHHOCTH HAYYHOM
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JIEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISATh NPOEKTHYIO M HCCIEIOBATENBbCKYIO EATEIBHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

JIP 9 JleMOHCTpUPYIOIMH TOHUMAaHUE 3HAYMMOCTH MEJaroruyeckoi mpodeccun mis
pa3BUTHUS CTPAHBI B LIEJIOM U CBOETO PErHOHa, MPOSIBIAIOMINN yBakeHUE K CBOeH mpodeccuu u
po(ecCHOHATLHOMY COOOIIECTBY; 3HAIOMIMA M COONIOAAIOIINNA HOPMBI MPpodeccHoHATBHON
STUKU TEIaroruyeckoro pabOTHHKA, MOAJEPKUBAIOIIMN ONarompusaTHbBIA 00pa3 mnpodeccuu
nejarora B oOIIECTBE.

JIP 10 T'oTOBBINi COOTBETCTBOBATH OXKHIAHUSAM PaOOTOJATENCH: MPOCKTHO-MBICISAIINMN,
3P PEKTUBHO B3aWMOJCHCTBYIOIIMN C WIEHAMH KOMAaHAbI M COTPYIHHYAIOMIMN C JIPYTUMHU
JIOJbMH, OCO3HAaHHO BBIMOJHSIOMIMKA MpodeccuoHanbHble TpeOOBaHUS, OTBETCTBEHHBIH,
NYHKTYaJbHBIN, TUCHUILITMHUPOBAHHBIN, TPYIOTIOOUBBIN, KPUTHUYECKH MBICIISIINHI, HAlleIIEHHBIN
HAa  JOCTH)KEHHE  TIOCTaBJCHHBIX  IIeJIel;  JIEMOHCTPUPYIOIIMH  IpodhecCHOHATBHYIO
JKU3HECTOUKOCTb.

JIP 11 OTKpBITBIA K TEKYIIMM M IEPCIEKTUBHBIM HM3MEHECHHUSIM B MHUpE Tpyda U
npodeccuii.

JIP 12 Co3Haromuii 3HaY4UMOCTh Ka4€CTBEHHOTO BBIITOJTHEHUS TPYIOBBIX (DYHKIIMH It
pa3BUTHUS IPEANPUSITHS, OPTaHU3AIUH.

JIP. 13 MoTHUBUpPOBaHHBI K OCBOGHHIO (PYHKIMOHAIBHO OJIM3KUX  BHUJOB
pOoPECCHOHAIBHON JEATEIbHOCTH, UMEIOIIUX OO0IIMe 00BeKThl (YCIOBUs, LEIN) TpyAa, JU00
WHBIE CXO0XKHUE XAPAKTEPUCTUKH.

JIP 14 CriocoOHBIN CTaBUTH Mepea cOO0H el 10T BOHUKAMOIINEG KU3HECHHBIC 33a4uH,
oI0UPATh CIIOCOOBI PEHICHUS M CPEICTBA PA3BUTHS, B TOM YHCIIC C HCIIOIB30BAaHUEM U(PPOBBIX
CPEICTB; COACUCTBYIOUIUI MOJJEP>KAHUIO TMPECTHKa cBoel mpodeccun U oOpa3oBaTeabHON
OpraHu3aIu.

JIP 15 T'oToBbIif K mpodeccuoHANbHON KOHKYPEHIMH W KOHCTPYKTUBHOM peakluu Ha
KPUTHKY.

1.4. Pexomenayemoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrPaAMMBbI AU CHUTIJIHHBI:
00s13aTeNbHON ayUTOPHON yueOHOM HArpy3Kku odydatomierocs - 70 4acos,
CaMOCTOSITeNIbHON paboThl 00yyarolerocs - 2 yaca.
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2 CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOU

JNCHUIIVIMHbI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOI padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl Y4eOHO 1M CHHUILJIHHbI 72
OcHOBHOE coJiepKaHue, B TOM YK cJIe: 70
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 38
IIpodeccuonaIbHO OPEHTHPOBAHHOE COAeP:KAHME, B TOM 28
yucie:

1a00paTOPHO-TIPAKTHYECKUE 3aHATHUS (U3 HUX B hopme 18
PAaKTHYECKOI MOrOTOBKH)

CamocrosiTesibHas padoTa (npu Haiuyuu) 2

IIpome:kyTounas arrecrauusi B popme dupdhepenyuposannozo 3auema
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2.2. TemaTnyeckuii IJIaH U COJleP:KaHNE TUCHUILTHHBI « XHMHSD)

Haumenosanue pasaenon| Comep:kanue y4eGHOro MaTepuaia (0CHOBHOE H NPO(hecCHOHAILHO-OPHEHTHPOBAHHOE), Oobem | Koawl OK, IIK,
H TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHUYHMH) 4yacoB JIP,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
JIeMEHT
NPOrpamMmal
1 2 3 4
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1 Conep:xaHue yueOHOIro MaTepuaJa: 2 OK 01,JIP 3,6, 8
Crpoenue aromos 1 (CoBpeMeHHas Mojenb CTpoeHHs aroma. CHUMBOJIMYECKHI SA3BIK XMMHMH. XHMHYECKMIA
XUMIICCKUX S/ICMCHTOB 1 SIEMEHT. DJIEKTPOHHAs KOoHurypanus aroma. Kiaccudukaiys XMMAYECKUX DIIEMEHTOB (s-,
IpHpo/ia XUMHICCKON p-, d-onementsl). BaeHTHBIE 3€KTPOHBL BaleHTHOCTD. DIEKTPOHHAS IPUPOIA XUMHIECKOM
CBA3N CBA3U. DIEKTPOOTPULATEILHOCTh. BHIBI XMMMYECKOM cBsi3M (KOBaJEHTHAs, WMOHHas,
MEeTaJUITMYeCcKasi, BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.
IIpakTnyeckoe 3ansitue Ne 1. Pemenue 3ajaHuii Ha UCIOJI30BAHUE XUMUYECKON CUMBOJIUKHU U 2 OK 01, 02, 04, 05,

Ha3BaHUI COCIMHEHUH 110 HOMEHKJIATYPE MEXKIYHAPOIHOIO COX03a TEOPETUYECKON U IIPUKIAHON
XUMUA W TPUBHAIBHBIX HA3BaHUM JJI COCTABJIEHUS XHMHUYECKHX (DOpPMYT JABYXaTOMHBIX
coeTMHEHUI (OKCHUIOB, CyNb(PUIOB, TUAPUIOB U T.N.) U APYTUX HEOPraHUYECKUX COEIMHEHUMN
OTJIEIBbHBIX KJIACCOB.

IIpakTHueckue 3aJaHHsl Ha YCTAHOBJICHHE CBSA3M MEXKIY CTPOCHHUEM AaTOMOB XHMHUYECKHX
DIIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIUHEHUH B

COOTBETCTBUU C MOJ0KEeHUEM [IeproIMUYeCKON CUCTEMBI.

JIP 3,6,8

12




Tema 1.2.
[Tepuonuueckuii 3aKOH U
tabimna J[.1. Menneneesa

IIpakTuyeckoe 3ausitue Ne 2. Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Ilepuonuueckass cucteMa xumudyeckux i3yemeHToB J[.M. MenneneeBa. PU3MYECKUN CMBIC]
[Tepuoaunueckoro 3akoHa JI.M1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMHUYECKHX
PJIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBHH C ITOJOKEHHUEM
XUMUYECKOro 3yieMeHnTta B [lepuoguueckoit cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUYCHHE
[lepuonunueckoro 3akoHa .M. MenneneeBa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB.

PelieHne  mpakTHUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX  3aJaHUM  Ha  XapaKTepHU3alUIo
X UMHYECKHAX 2JIEMEHTOB «MeTalnaecKue / HEMETAJUINYSCKHUE CBOIiCTBa,
PIEKTPOOTPULIATEIBHOCTh XMMHYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJICKTPOHHBIM
CTPOEHUEM U TMIOJOKEHUEM B MEPHOJMYECKONM CUCTEME XHUMHUYECKMX dieMmeHTtoB J[.H.
MeHeeeBa.

OK 01, 02, 04, 05,
JIP 3, 6, 8, 9-15

Pazngen 2. XumMuyeckue peakumu

10

Tema 2.1.
THITBI XUMHYECKHX
peaKkuuii

Conep:xanue yueOHOIro MaTepuaJa:

1 Knaccudukanus u THIOBI XMUMHUYECKUX PEAKUUNA C y4yaCTHEM HEOPraHMYeCKHX BEIIECTB.
CocraBiieHHe ypaBHEHHMM peaklUil COCAMHECHHS, Pa3NIOKECHHS, 3aMElIeHHs, OOMeHa, B T.4.
[pEaKIMii TOPEHMS, OKHCIICHUSI-BOCCTAHOBIICHHUS.

YPaBHGHI/Iﬂ OKHCJICHUSA-BOCCTAHOBJICHH A. CTCHGHI) OKHUCJICHUA. OKI/ICJII/ITCJII) 141
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi]
METOZIOM JJIEKTPOHHOTro Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B TIPUPO/IE,
[MPOM3BOJCTBEHHBIX MPOIIECCaX U KU3HEAESITEIbHOCTH OPraHU3MOB.

OK 01, JIP 3,6, 8

IIpakTuyeckoe 3ansitue Ne 3. KonudecTBeHHble OTHOIIEHHS B XUMUU. (OCHOBHBIE
KOJMYECTBEHHBIE 3aKOHBI B XUMHH U PACUYEThl IO YPaBHEHUAM XUMUUYECKHX peakuuii. Mosb Kak
€IMHUIA KOJIMYECTBA BelllecTBa. MomsipHas Macca. 3aKOHbI COXPAHEHUSI MAaCChl M SHEPTUH. 3aKOH
ABoraapo. Momnsipablii 00beM razoB. OTHOCUTENbHAS TJIOTHOCTh Ta30B. PacueTsl o ypaBHEHUSIM
XUMHYECKHX PEaKIUi C WUCHOIb30BaHMEM MAacchl, 00ObeMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJIMYSCTBA BEICCTBA.

OK 01, 02, 04, 05,
JIP 3,6,8

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

Coaep:xaHue yueOHOIro MaTepuaJa:

1 [Teopus snexTpoiauTHUECKO nucconuranuu. MoHbl. DIeKTpoauTsl, HEIIEKTPOIUTHI. Peakiu
MOHHOTO oOMeHa. CocTaBleHHe peakIii HOHHOro 0OMeHa MyTeM COCTaBJIEHUS UX TOJHBIX U
COKpAIllCHHBIX HOHHBIX ypaBHEHMI. KHCIIOTHO-OCHOBHBIE pEaKIMK. 3a/1aHNUsI HA COCTABIICHHE
MOHHBIX PEaKLIUM.

OK 01, JIP 3,6, 8

IIpakTuyeckoe 3ansaTue Ne 4. JlaboparopHas padora « TUITBI XUMUYECKUX PEAKIIHII.

MccinenoBaHue TUIIOB (HO COCTaBy M KOJHUYCCTBY HCXOJAHBIX H 06pa3y}01u1/1xc;1 BCIJ_ICCTB) )4l

OK 01, 02, 04, 05,
JIP3,6,8
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MPU3HAKOB XMMUYECKUX peakiuil. [IpoBenenne peakuuii HOHHOrO 0OMeHa, ONpe/IeTeHNuEe CPeabl
BOJHBIX PaCTBOPOB. 3a/laHUsl HA COCTaBJICHUE HOHHBIX PEaKLUN.

IpakTnyeckoe 3aunsitue Ne 5. KoutponmpHas pabora mo Teme «CTpoeHHE BelecTBa U
XUMHUYECKHE PEAKLIUN».

OK 01, 02, 04, 05,
JIP3,6,8

Pa3nes 3. CTpoeHue U CBOiicTBA HEOPraHNYeCKUX BellecTB

16

Tema 3.1.

Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHE
HCOPTaHUYCCKUX BCIICCTB

Conep:kaHue y4eOHOI0 MaTepuaJa:

1 [Ipenmer Heopranmveckoir xumuu. Knaccuduxamus HeopraHmdeckux BemiecTB. [IpocTeie u
CJI0’KHbIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCU/bI, TUAPOKCUBI, KUCIIOTHI,
conu). B3auMoOCBs3p HEOPraHMYECKUX BEIIECTB. ATrperarHble COCTOSHHUS BELIECTBA.
Kpucrammnueckue u amopdHble BemecTBa. THUIBI KPHCTAIMYECKUX PEHIETOK (aToMHasd,
MOJIEKYJIsIpHAsl, HOHHAs, METAJUIMYECKasi). 3aBUCUMOCTh (DM3MUECKUX CBOWCTB BEIIECTBA OT
TUIA KPUCTAINIMYECKON pEIIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTU BEILECTB OT BU[A
XMMHUYECKOH CBSI3U U THIA KPUCTAILTHYECKON pemieTKu. [IpuunHbpl MHOrooOpas3usi BEIIECTB.

OK 01, JIP 3,6, 8

IIpakTuyeckoe 3anaTue Ne 6. HomeHkiaTypa HEOPraHWYECKUX BELIECTB: Ha3BAaHUE BEILECTBA
MCXO/ M3 UX XUMHUYECKOM (OpMyNbl WM COCTABICHHE XUMHUYECKOM (OpPMyNbl UCXOAS M3
Ha3BaHUs BemlecTBa 1o mexayHapoanon (MIOITAK) nnu TpuBnanbHONM HOMEHKIIATYPE.

Perienue mpakTUYECKUX 3a/laHU [0 Kiaccu(UKalui, HOMEHKIAType U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIacCcOB (YrapHbIi ras, yriaekuciblii ra3, aMMHuaK, rameHas
M3BECTh, HEralleHas W3BECTb, MUThEBAs COAAa M JPYrUX): Ha3blBaTh U COCTABIATH (OPMYIIbI
XUMHYECKHUX BEIIECTB, ONPEEIIATh MPUHAJICKHOCTD K KJIACCy.

lIcTouHNKM XHMMHUYECKOM HH(popmanuu (cpeAcTB MaccoBod HHpopMmainuu, cetb MHTepHeT u
npyrue). [louck nHdopmanuy no Ha3BaHUSIM, UASHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM.

OK 01, 02, 04, 05,
JIP 3,6, 8

Tema 3.2.

Du3znKo-xuMHUeCKUe
CBOMCTBA HEOPTaHUYECKUX

BC€IICCTB

Coaep:xaHue yueOHOIro MaTepuaJa:

1 [pogeccuonanvno-opuenmupogannoe cooepiicanue

MeTtamnel. O6mue Qusudeckre U XUMUYECKHE CBOMCTBa MeTauioB. CrocoObl MOTy4YeHUs.
3HaueHUE METAJJIOB M HEMETAJUIOB B MPUPOJE U IKUZHEICSATEIbHOCTH YEJIOBEeKa WU
opranu3moB. Kopposus MeTamiaoB: BHIBI KOPPO3HH, CHOCOOBI 3aIIMTHl METaUIOB OT
KOPPO3HUH.

OK 01, JIP 3, 6, 8,
9-15

2 \[[Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Hemeramisl. O0Omue pusnyueckre 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. THUITMYHBIE CBOWCTBA
HemetaiioB [V-VII rpynn. Knaccudpukanus u HOMEHKIAaTypa COEAMHEHUH HeMeTalIoB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE.

OK 01, JIP 3, 6, 8,
9-15

3 pogpeccuonanvho-opuenmuposannoe cooepricanue
XUMHYECKHE CBOICTBa OCHOBHBIX KJIaCCOB HCOPTaHNYICCKUX BCILICCTB (OKCI/I}IOB,

OK 01, JIP 3, 6, 8,
9-15
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TUIPOKCUIOB, KHUCIIOT, COJEH M JAp.). 3aKOHOMEPHOCTHM B M3MEHEHUHU CBOMCTB IPOCTHIX
BELIECTB, BOJOPOIHBIX COCAUHEHUM, BBICIINX OKCHJIOB Y TUAPOKCUIOB.

IIpakTuyeckoe 3ansitue Ne 7. Ilpogheccuonanvno-opuenmuposannoe cooepicanue 2 OK 01, 02, 04, 05,
CocTaBlieHHE YpPaBHCHHH XHUMHUYECKHX PEaKIMAd C yYacTHeM TPOCTHIX M CJIOXKHBIX JIP 3, 6, 8, 9-15
HEOPraHUYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METAJIJIOB, HEMETAIIIOB U
aM(OTEpPHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpHBIX THIPOKCHUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA.
Pelenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3a/IaHHUI Ha CBOMCTBA, COCTAB, MOJYyUYECHHE
1 0€30MacHOe HCIIOJIb30BaHHE BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON
IeATEIbHOCTH YEJI0OBEKA.
Tema 3.3. IpakTuyeckoe 3ansitue Ne 8. Ilpogheccuonanvno-opuenmuposannoe cooepircanue 2 JIP 3
Nnentudukanys JlaGopaTopHas pabora «Mnentudukamnms HEOPraHUYECKHUX BEIIECTBY. Pemenne JIP 6
HEOPraHUYECKUX BEILECTB PKCIEPUMEHTANIBHBIX 3a/ad 10 XHMMHUYECKMM CBOMCTBAM METAJLIOB W HEMETAJJIOB, IO JIP 8
[PACIIO3HABAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. JIP 9-15
M neaTudukanis HEOPraHMYECKUX BEIIECTB C UCIOJIb30BAHNEM UX (PU3UKO-XUMHYESCKHX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadyecTBeHHble peakuuu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KATHOH AMMOHHSI
IMpakTuyeckue 3anatusi Ne 9. KonrtponpHas pabora mo Teme CBoiicTBa HeEOpraHMYECKHX 2 JIP 3, JIP 6
BELIECTB JIP 8
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIIECTB 24
Tema 4.1. Conep:xaHue yueOHOro MaTepuaJa: 2 JIP 3
Knaccuduxanus, crpoenre, 1 [losiBieHne W pa3BUTHE OPraHUYECKOW XMMHUH Kak Haykd. [IpeqMeT opraHM4ecKoil XUMHUH. JIP 6
1 HOMEHKJIaTypa MecTo U 3HaYeHHE OpPraHMYecKOl XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK. JIP 8

OpraHNYCCKUX BCIICCTB

XHMMHUUECKOE CTPOEHUE Kak IOPSAJOK COCAMHEHHS aTOMOB B MOJIEKYJE€ COIVIACHO WX
BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUHM XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coequHeHnil A.M. BytiepoBa. YIiiepoJHblii CKEIET OPraHU4YECKONH MOJIEKYJIbI. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOT0 CTPOEHHUsI MOJIEKYI. M30MepHs 1 H30MEPBL.

[Tonarue o ¢yHkuoHaneHOM rpynmne. Paaukan. [IpuHIMIBE KiIaccupUKaUd OPraHUYECKUX|
COeIMHEHUI. MexnyHapo/iHas HOMEHKJIATypa W NPUHIMIBI HOMEHKIATYPbl OPTaHMYECKHX
coenuHeHuil. IlonsTHe 00 a3oTcomep)KalluX COEAMHEHUSX, OHOJOTMYECKH AaKTHUBHBIX|
BellecTBax (yrieBojax, >Upax, Oeiakax | Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX

(MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO)
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IIpakTyeckoe 3ansitue Ne 10. HoMenknaTypa opraHM4ecKUX COEAMHEHNH OTAEIBHBIX KJIaCCOB
(HachILICHHbIE, HEHACHIIIEHHbIC U APOMATHUECKUE YIIIEBOJAOPOIbI, CIUPTHI, (DEHOIIBI, albIeIUIbl,
KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHHE IMOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(GopMyn OpPraHMYECKMX BELIECTB OTJEJNbHBIX KJIACCOB, MCHONb3ysd HUX Ha3BaHUS 10
CHUCTEMaTHYECKOW M TPHUBHAJIBHONW HOMEHKIAType (3TWUJICH, AaleTWIeH, IIHLIEpUH, (eHom,
(bopmanbaeru, ykCycHas KUCIOTa, IMUIMH). Pacdersl mpocteiimeil (opMyibsl OpraHu4ecKoil
MOJICKYJIbI, HCXOsl U3 3JIEMEHTHOTr0 cocTana (B %)

JIP 3
JIP 6
JIP 8

Tema 4.2.
CBolicTBa OpraHUYECKUX
COETUHEHUN

Conep:kaHue y4eOHOIr0 MaTepuaJa:

1 ®u3uko-xMMHUYECKHME CBOMCTBA  OpPraHUYECKUX  COEAMHEHMH  OTAEIBHBIX  KJIACCOB
(ocoOeHHOCTH KiIacCU(pUKALMM U HOMEHKJIATYpbl BHYTPH Kjacca; FOMOJIOTMYECKMH psn U
obmast Qopmyna; uzomepus; (usndeckue CBOICTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJIy4eHUs):

— TpeJeNibHbIE YIJIEBOAOPO/b! (ajlkaHbl M LMKJIOANKaHbl). ['opeHuMe MeTraHa Kak OJUH U3
OCHOBHBIX WCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBa NPUPOIHBIX
YTJIEBOJOPOJOB, HAXO0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HeTlpeleNIbHbIe (AJIKEHBI, AIKMHbI U aJKaJueHbl) U apoMaTUYeCKHe yriieBoAopoabl. ['openue
ALETUIICHA KAK MCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU JUIsL CBAPKHU U PE3KHA METAIIOB

JIP 3
JIP 6
JIP 8

2 (OU3MKO-XMMUYECKHE CBOHCTBA  OPraHMYECKUX  COEAMHEHUH  OTHENbHBIX  KJIAcCOB
(ocoOeHHOCTH KJacCU(PUKAUMU W HOMEHKJIATypbl BHYTPHU Kjlacca; FOMOJIOTMUECKUH psll U
obmass Qopmyna; u3zomepus; (uU3NYECKHE CBOMCTBA; XMUMMYECKHE CBOMCTBA; CIIOCOOB]
[OJIy4EHNs):

— KHCJIOPO/ICO/IepKalllie COeAUMHEHUs (CIUPTHI U (EHOIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
QIIbJIErU/Ibl U KETOHBI, >KHUpBI, yriieBoibl). [IpakTuueckoe NpuMEHEHHE ATHIICHIJIMKOJIS,
rnunepuHa, ¢eHona. IIpumenenue Qopmanbaernja, ameranbIeruja, YKCYCHOM KHCIOTHI.
Mbu1a KaK COJIM BBICITUX KapOOHOBBIX KUCIOT. MoroIie CBOMCTBA MbLIa

JIP 3
JIP 6
JIP 8

3 |PU3UKO-XMMHUYECKHE  CBOWCTBA  OpPraHMYECKUX  COCIUHEHHWH  OTAEIBHBIX  KIJIACCOB
(ocoOeHHOCTH KacCU(PHKAIMM U HOMEHKJIATypbl BHYTPU Kjacca; TOMOJOTHYECKHH DSl U
obmas Qopmyna; uzomepus; (U3NYECKHE CBOMCTBA; XUMHMUYECKHE CBOMCTBA; CIIOCOObI
[OJIy4EHNs):

— a30Tco/IeprKalllie COeUHEHUsI (AaMHHBI U aMHUHOKHUCIIOTHI, OeiKkH). BrICOKOMOJIEKYIsIpHBIE
COeMHEHUS (CHHTETHYECKHE M OMOJIOTHUECKU-aKTHBHBIE). MOHOMED, TIOJMMEp, CTPYKTYPHOE]
3BeHO. [onmumepu3zaryst sTHIIeHa Kak OCHOBHOE HAlpaBJIEHUE €r0 MCIIO0JIb30BaHMS.
["eHeTHUECKAs CBSI3b MEX/IY KJIACCAMH OPTaHUYECKHUX COCTMHEHHN

JIP 3
JIP 6
JIP 8

IIpakTnyeckoe 3ansitue Ne 11. CpolicTBa OpraHM4eCKMX COEIUHEHMHM OTIENBHBIX KJIAcCOB

(TpuBHANbHASL M MEXKJIyHApOAHAs HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, cOCOObI MOJyYEHus):

JIP 3
JIP 6
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npeaesibHble (JKaHbl M LHUKJIOAJKAaHbI), HEMpenelbHble (QJIKeHbl, AJKUHbl U AIKaTUEHBbI) U JIP 8
ApPOMAaTUYECKHUE YIIIEBOIOPO/bl, CIUPTH U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, adbAErH/Ibl
M KETOHbI, aMHUHbI WU AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS. 3aJaHusl Ha
COCTaBJICHUE YPaBHEHUM XHMMHMUYECKHX PpEaKIMH C Y4YacTUEM OpPraHMYECKHX BEIIECTB Ha
OCHOBAaHUU UX COCTABA U CTPOECHUSI
IpakTudeckoe 3ansaTue Ne 12. CocraBiieHHE CXEM PEaKIUi (B TOM YHCJIE MO MPEIT0KCHHBIM 2 JIP 3
[IENIOYKaM MPEBpalleHul), XapaKTEPU3YIOIUX XUMUUYECKNE CBOMCTBA OPraHUYECKUX COEIMHEHUN JIP 6
OTJEJIBHBIX KJIAcCOB, CIOCOOBI MX IOJYYEHHS M Ha3BaHME OPraHMYECKUX COEIUHEHMH 110 JP 8
TPUBHAIILHON WJIM MEKIYHAPOJHOM CUCTEMAaTUYECKOM HOMEHKIIATYpeE.
PenieHre NpPaKkTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha CBOMCTBA OPraHMYECKHX
COEIMHEHUI OTAENbHBIX KJIaCCOB
IIpakTuyeckoe 3ausaTue Ne 13. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 2 JIP 3
JlaboparopHast pabora “IIpeBpaieHuss opraHudecKux BemiecTB npu HarpeBanuu'. [lomydeHwme JIP 6
DTUJIEHA M M3Y4YEHHE €ro CBOWCTB. MonenupoBaHHEe MOJIEKYJ U XMMHYECKUX INPEBPALLECHUN HA JP 8
[IpUMepe 3TaHa, STUJICHA, alleTHIIEHA U JIp. JIP 9-15
Tema 4.3. Coaep:xanue yueOHOIro MaTepuaJa: 4
WNnentudukanus 1 |buoopranunueckue coenunenus. [I[pumenenue u 6uogornyeckasi poib yrieBoaoB. OKUCIeHHE 2 JIP 3
OpPraHUYECKUX BEILECTB, YIJIEBOIOB — UCTOYHUK SHEPrUM >KUBBIX OpraHu3MoB. O0jgacTu NMpUMEHEHHs] aMMUHOKHUCIIOT. JIP 6
UX 3HAYCHUE U [IpeBpamienuss OenkoB MnuiM B opraHu3Me. buonoruueckue QyHKUMM  OEIKOB. JIP 7
IIpUMEHEHHE B ObITOBON U bronornueckre GyHKIMU KUPOB. Poib opraHnyeckoit XMMUU B PELLICHUH MTPOOJIEM MUIEBOM JIP 8
MPOU3BOJACTBEHHOMN 0€30I1aCHOCTH
ACSTEeIbHOCTH YeTIOBeKa | 2 [Poyib OpraHM4ecKoil XuMHUM B pelIeHUH Mpo0IeM SHepreTHIecKoil 0e30MacHOCTH, B Pa3BUTUH 2 JIP 3
MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pHaOB, HOBBIX MCTOYHUKOB SHEPTrUH (aJIbTEPHATHBHBIE JIP 6
MCTOYHUKM dSHepruu). ONacHOCTb BO3ACHUCTBUS HA HKUBBIE OPraHU3Mbl OPraHUYECKUX| JIP 7
BELIECTB OTAENBHBIX KJIaccoB (YIJIEBOAOPOJIbL, CHHUPTHI, (HEHOJIbI, XJIOPOPraHUYECKHE JIP 8
[IPOU3BOJIHBIE, AJIAETHIBI U JIP.), CMBICT ITOKa3aTells NpeAeIbHO JONYCTUMON KOHIEHTPAIMH
IpakTuyeckoe 3ansatue Ne 14, Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 2 JIP 3
JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUH OT/IeNbHbIX KIacCOB” JIP 6
Nnentudukanys OpraHUYECKUX COCIWHEHUN OTNENTBHBIX KIJIACCOB (HA MpUMEpE albJerujioB, JIP 8
KpaxMayla, YKCYCHOW KHCIIOTHI, OEJIKOB W T.I.) C HCIOJb30BaHUEM HUX (UIUKO-XUMHUECKUX JIP 9-15
CBOMCTB M XapaKTEpHBIX KaUeCTBEHHbIX peakiuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHME AaHAIUTHYECKOTO CHTHAJIA C TOYKHM 3PEHUS XUMHUYECKUX
MPOLECCOB MpPH MPOTEKAHUMM KAYECTBEHHOW peakIMH, IO3BOJISAIOMEH HISHTU(DUIPOBATH
[pEUI0KEHHBIE OPraHMUYECKHE BELIECTBA
IpakTnueckoe 3ansitue Ne 15. KontposnbHas pabora mo Teme CTpyKTypa M CBOWCTBA 2 JIP 3, JIP 6
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‘OpFaHI/IquKHX BEILIECTB

JIP 8

Paznea S. Kunerudeckue M TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkIuid 4
Tema 5.1. Conep:xaHue yueOHOIro MaTepuaJa: 2 JIP 3
CKOpOCTb XUMHYECKUX | ] CKOpPOCTh pEaKIliu, €€ 3aBUCHUMOCTb OT DPa3jIMYHBIX (DAKTOPOB: MPHUPOILI PEAruPyHOIINX JIP 6
peaKxiuii. BEILIECTB, KOHUEHTPALIMU PEArpPYIOIIMX BELIECTB, TEMIIEPATYPhl U IUIOLIAJH PEAKLIMOHHOM JIP 8
XHUMUYECKOe paBHOBECHE MOBEPXHOCTU. TeroBbie A(M(PEKTHl XMUMHYECKUX peakIil. DK30- M JHIOTEPMHYECKUE,
peaxkiuu.
OOpatumocTh peakiuil. XHUMHUYECKOe paBHOBECHE U €ro CMEIIeHHe IMoJ JACHCTBHEM
pa3nuyHbIX (HAKTOPOB (KOHIIEHTpPAIMSl PEarcHTOB WM TPOAYKTOB pEaKIUH, IaBICHHE,
TeMIieparypa) AJisi CO3JAaHMs ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX IPOLIECCOB.
[Tpunnun Jle Hlarense
I[IpakTnyeckoe 3ansitue Ne 16. Ilpogheccuonanvno-opuenmuposannoe cooepircanue 2 JIP 3
Pemenne mpakTUKO-OPHEHTHUPOBAHHBIX 3a/laHU HAa aHaIHU3 (PAaKTOPOB, BIUSIONIMX HA U3MEHEHHE JIP 6
CKOPOCTH XMMHYECKON peaKkiuu, B T.4. C MO3UIIUNA IKOJIOTUYECKH 11e71ecO00pa3HOro MoBEACHUS B JIP 8
OBITY U TPYIJOBOW JEATEIBHOCTH B LEISIX COXPAaHEHUS CBOEro 370POBbsl U OKpY’Karolen JIP 9-15
[IPUPOJHOMN CpEbI.
PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha npumeHenue npuHnuna Jle-Illartense s
HAXOXJ/ICHUS HAIPaBJICHUS CMEUICHHS PAaBHOBECHS XUMHUYECKOW pEeakiuu U aHanu3 (akTopoB,
BIMSIOLIMX HA CMEILEHUE XUMUYECKOT0 PaBHOBECHSI
Pasnen 6. PacTBopsl 4
Tema 6.1. CopepxxaHue y4eOHOIro MaTepuaJa; 2 JIP 3
[Tonstue o pacteopax | 1 [[Ipogpeccuonanvno-opuenmuposannoe cooeprcanue JIP 6
PacTBOopeHne Kak (Qu3MKo-xMMUYeckui mporecc. PactBopbl. CrocoObl NPUTrOTOBIEHUS JIP 8
pactBopoB. PacTBopuMocTs. MaccoBas 70751 pacTBOPEHHOTO BeriecTBa. CMBICT MOKa3aTess JIP 9-15

MpeleabHO TOMYCTUMOW KOHIIGHTPAllUd U €r0 HCIONb30BAHHE B OILIEHKE JKOJIOTHYECKOM
0€30IaCHOCTH.

[IpaBuiia SKOMOTHYECKH 11eJecO00pa3HOTo MOBEACHUS B OBITY M TPYAOBOH JIEATEIHHOCTH B
[[EsIX COXPaHEHUS CBOEro 3JI0POBbSI M OKPYXKAloIIe MPUPOIHON Cpellbl; OMACHOCTH
BOSI[GI\/IICTBI/ISI Ha JXUBLIC OpFaHI/ISMBI onpeneneHHHx BCIIICCTB.

Perenrie MpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUIl HA PACTBOPHI, UCTIIOIb3YEMbIE B

OBITOBOM M IPOM3BOJICTBEHHOM JIEATEITLHOCTH YETIOBEKA
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Tema 6.2. IpakTuyeckoe 3ausaTue Ne 17. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue JIP 3
UccnenoBanue croiictB  JlabopaTopHas paborta «IIpurotoBieHne pacTBOPOBY. 2 JIP 6
pacTBOpOB [IpuroroBieHue pacTBOpOB 3adaHHOM (MaccoBoM, %) KOHIEHTpauuu (C MPAKTHKO- JIP 8
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeeNIEHUE CPebl BOJHBIX PACTBOPOB. JIP 9-15
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pa3znen 7. Xumus B ObITY M IPOM3BOJCTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 6
Tema 7.1 Xumus B 0biTy |Coaep:kanue yueOHOro MaTepuajia 2 JIP 3
U NIPOM3BOICTBEHHOM 1 lIpogpeccuonanvno-opuenmuposannoe cooepricanue JIP 6
MeATEJHLHOCTH YeJI0BEeKa Hogeilmme QOCTHMKEHHS XMMHUYECKOM HAayKHM M XUMHUUYECKOM TexHoyuoruu. Poiib Xumuu B JIP 7
00eCIeueHn HKOJOTHYECKON, HSHEPreTHYECKOM W THUIIEBOMH O€30MacHOCTH, Pa3BUTHH JIP 8
MenuuuHbl. [IpaBuna momcka W aHaIM3a XUMHYECKOW WHGOpMAIMM W3  PA3TUYHBIX JIP 9-15
MCTOYHUKOB (Hay4Has W y4eOHO-Hay4Hasl JUTepaTypa, CpeAcTBa MaccoBoi WH(pOpMaluH,
ceTb MHTEpHET)
IIpakTuyeckoe 3ausaTue Ne 18. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 2 JIP 3
[Touck u aHamM3 KEMCOB O MPUMEHEHNN XUMUUYECKHUX BEIIECTB U TEXHOJOTUN C yueToM Oyayliei JIP 6
MpodecCHOHANBHOM  JESATeNbHOCTH 10 TEeMaM: Ba)KHEHIIME CTPOUTENbHbIE MaTepualbl, JIP 8
KOHCTPYKLIMOHHBIE MaTe€puallbl, KpacKH, CTEKJIO, KepamMHKa, MaTepHalibl JUIsl 3JIEKTPOHUKH, JIP 9-15
HAaHOMAaTepHalbl, TEKCTUIIbHbIE BOJIOKHA, MCTOYHUKH DHEPIHH, OPTaHUYECKHE W MHUHEpAIbHbIE
nOOpeHMSI, ISKAPCTBCHHBIE BEIIECTBA, OBITOBAS] XUMUSL.
IIpakTdeckoe 3anaTue Ne 19. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 2 JIP 3, JIP 6
Bamura: [IpencraBnenue pe3ynbTaToB pelieHus: KeMcoB B (popMe MUHH-IO0KIIAJIA C pe3eHTaIuen JIP 8
JIP 9-15
CamocrosiTesbHas padora 2
Bcero 72
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3 YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBLLIEOBPA30OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHMYECKOMY 00ecledeHn 0

OcBoenne mnporpammbsl 0011€00pa30BaTENbHOM  y4yeOHOM IUCHMIUIMHBL  «XHUMHUSA»
MpeJroiaracT Hajaudue B MPo(ecCHOHATBLHON 00pa30BaTeIbHOM OpraHU3alliy, PeaTH3yomei
o0pa3oBaTelbHYI0 MIpOrpamMMy cpeiHero oOuiero obpasoBanus B npezenax ocsoeHust OIIOIT
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHus, ClIEHUATU3UPOBAHHOIO y4yeOHOro kabuHera, B
KOTOPOM HMEETCs BO3MOXKHOCTh 00ecneunTh CBOOOIHBIM JocTyn B MHTepHeT BO BpeMms
y4eOHOTO 3aHATHS U B IEPUOJI BHEYUEOHOU AEATEIBHOCTH 00yYarOIUXCAL.

Jlis peanu3anuy MporpamMMbl JTUCHMITIIMHBI JOJDKHBI OBITh IIPEYyCMOTPEHBI CIEIYIOIUe
CHelMaNibHble TOMEIICHUS: Y4eOHBbIH KaOMHeT XHMMHUU W/HIH y4eOHOM XMMHUYECKOH
1abopaTOpHUH.

O0opynoBanue y4e0HOro KaduHera (HarJsAHbIC TTOCOOMS): HAOOPHI MAPOCTEPIKHEBBIX
MoJesiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXHBIX
BEIICCTB W/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ W MHHEPAJoB, TalOJHIa
MeneneeBa, yueOHble GpuiabMbl, LU(POBbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEICHUS
3ByKa, IPHUHTEP, MYJbTUMEIUA-IIPOEKTOP C DSKpaHOM, MYJIbTHUMEAMHHAs JOCKa, YKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

OobopynoBanue Jiadoparopun M pado4YMx MecT JA0OpPaTOPUM: MEH3YPKH, MHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IIAHIICTHI
JUI KalleJIbHBIX peakiuid, (uibTpoBajibHas Oymara, HpPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKW, HAOOpP PEAKTHBOB, CTEKIISIHHBIC NaJOYKH, IITATHUBBI IS
poOUPOK; MEPHBIC IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEJIUTENIbHbIC IUINHAPUIECKHE
(50-100 mut), cTynmku ¢ eCTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE ILUTATUBBI, CHUPTOBBIE TOPEIIKH,
CIUYKH, IpUOOp JUIsl MOIYYEHUs Ta30B (MM MpOoOMpKa C ra300TBOJIHON TpyOKoOii), AepKaTenu
JUI IPOOUPOK, CKIISIHKM Ul XpaHEHUs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUUECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenay; MUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mm) u MepHsle konOwl (25, 50, 100 u 200 mui), BoasHas OaHs (MU
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHe KOObI st TuTpoBanus (50 u 100 ™)
UH/IMKATOpHBbIE TOJOCKU [uid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAas IIKaa;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (wnu no3atopst Ha 1, 5 u 10 mut), OropeTku
JUIS TUTPOBAHU, MeTUIMHCKKE mmpuilsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHUE
Bechl, pH-MeTpsI, cymibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UudopmanuonHoe odecriedeHne peajn3aluu NporpaMmmal

1. na peanuzanuu mporpammbl 0MOIuoTeuHbd (OHA 00pa30oBaTENbHON OpraHu3aluu
JIOJIKEH UMETh IIeYaTHbIE W/WIIN 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUISI HCIOJNB30BaHHUS B 00pa3oBaTeNbHOM MpoIlecce, HE cTapiie 5 JeT ¢
MOMCHTA U3JaHUs.

2. PexoMeHnyeMble TMe4aTHbIE W3MAaHHUS [0 peanu3anuu  00IIe00pa3oBaTeIbHOM
JAUCHUIIIMHBI MPEACTABICHBI B METOJUYCCKHUX PEKOMCHAAIUAX 1O OpraHU3allun 06yquI/1$[.

3.2. HudopmanuoHHOE o0ecnedeHre peau3alu NPOorpaMmbl

OcHogHble UCTIOYHUKU.

1. Tabpuensn, O. C. Xummsa: 10-it kmacc (6azoBbiii ypoBeHsb): yueOnuk / O. C.
I"abpuensH, U. I'. Octpoymos, C. A. Cnaakos. — 5-e u3n., crep. — Mocksa: [Ipocsemenue, 2023.
— 128 c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902
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2. I'abpuensu, O. C. Xumus. 11 kmacce (6a3oBbii ypoBeHs): yueonuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: [IpocBenienune, 2023. — 127, [1]
c. wmr — ISBN 978-5-09-103623-7. —  Tekct: osnekrponHsri. —  URL:
https://znanium.com/catalog/product/2089904

Jlonoanumenvhvle UCMOYHUKU.

1. Pynsutuc, I'. E. Xumus. 10 knacc. ba3osriii ypoBens: yueonuk / I'. E. Pym3utuc, ©. I
Oenpaman. - 9-e uza. - Mocksa: UznatensctBo «lIpocemenne», 2022. - 224 ¢. - ISBN 978-5-
09-099536-8. - Tekcr: anexkrponnsii. - URL: https://znanium.com/catalog/product/2090093

2. Pymsutuc, I'. E. Xumus. 11 knacce. ba3zoBsiit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. - 9-e u3a. - Mocksa: M3znarensctBo «IIpocsemienuey, 2022, - 224 c¢. - ISBN 978-5-
09-099537-5. - Tekcr: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090096
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOJIb H OLCHKA PE3YJIbTAaTOB OCBOCHHUA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPEIIOAABATCIEM B IMPOLECCE MPOBEACHUA MPAKTUYCCKHUX SaHHTHfI,
TCCTUPOBAHMU, a4 TAKIKC BBIIIOJIHCHUS O6y‘-IaIOH_II/IMI/ICSI HHAWBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

- CaMOCTOATENbHO  (QOPMYIUPOBATH
[paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYNICCTBCHHBIA MPHU3HAK WU OCHOBAaHUS JUIsl CpPaBHEHUS,
KiaccupuKaluyd U 0000IIeHNUS;

- ONpeneysaTh IeNId  JeATCIBHOCTH,
ITOCTUIKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHMBATh COOTBETCTBHUE PE3YJIHTATOB
[1eJIsIM, OTIICHUBATh PUCKU TIOCIICICTBHIA JIESTCIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOo0IieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIAJIETh HAaBBIKAMHU Y4E€OHO-MCCIIEIOBATENLCKON U TPOSKTHOU IeSTeNbHOCTH,
HABBIKAMU pa3perieHus MpooieM;

- BBIBJIATH MPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3WpOBaTh 3a/ady,
BBIBUTATh THUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBI JUIsl JIOKAa3aTeIbCTBA CBOMX

U aKTyaJlu3upoBaTb  MpodiIemy,

3a/laBaTh MapaMeTpbl U KPUTEPUH MX

YTBEPKICHUH, 33/1aBaTh MMapaMeTPbl U KPUTEPUH PELICHMUS;

Pe3yabTarsl 00yyeHus Oo61mme JInuHocTHbIE | DOPMBI U METOAbI KOHTPOJISI
(TMYHOCTHBIE, IPeIMETHbIE, MeTallpeIMeTHbIE) KOMIIETEHIIUH | Pe3yJIbTAThI U OLIEHKH pPe3yJibTaTOB
NMPOrpaMMbl o0y4eHust
BOCIIUTAHMS
JINYHOCTHBbIE

JI1. B yactu TpyAO0BOTO BOCIIUTAHUS: OK 01 JIP 6 OIIEHKAa TMCbMEHHBIX M

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTHU MacTepCTBa, TPY10J1t00ue; JIP8  |yCTHBIX OTBETOB;

- TOTOBHOCTb K aKTHMBHOW JESATEIbHOCTH TEXHOJOTHMYECKOM W COLUMAJIbHOU JIP 9-15 | TectupoBanue;
HAMPaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh M CAMOCTOSITEIBHO OLIGHKAa 3alllUThl TMPOEKTA
BBITIOJIHATH TaKYIO JACSITEIHHOCTD; (KOMITBIOTEPHOM TTPE3EHTAIINN;

- HHTEpeC K pa3Iu4HbIM cepam npodheCcCHOHATLHOM NesTEIbHOCTH, OIICHKA pE3yIbTaTOB

JI2. OBnagenve yHUBEpCAIbHBIMHU YYEOHBIMU [TO3HABATEIILHBIMU JICHCTBUSIMHU: BBITIOJIHEHUSI  MPAKTHUYECKHUX

a) 6a30BBIC JIOTUYECKHE ICHCTBUS: OK 07 pador
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- QHAJIM3UPOBATH IOJYYCHHBIC B XOJI€ PELICHUS 3a]a4M pe3yJIbTaTbl, KPUTUUYECKU
OLICHUBATb UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHSX;

- yYMETb IIEPEHOCUTh 3HAHMSI B IIO3HABATEJIbHYIO U IPAKTHUYECKYK 00JacTu
PKU3HEIEATEIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

- BBIIBUI'aTb HOBBIC UJIEH, IIPEJIaraTb OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

- ciocoOHOCTh MX UCIOJIb30BAaHUS B IO3HABATEIBHON M COLIMAIbHOM MPAKTHUKE

- BJIQJICTh HABBIKAMU IMOJYYEeHHUS WH(POpMAIMKH W3 HUCTOYHHUKOB Pa3HBIX THUIIOB,
CAMOCTOSITEJIBHO ~ OCYIIECTBIIATH  IMOMCK,  aHalW3,  CHCTEMATH3allHi0 U
MHTEePIPETAIMI0 HHPOPMAIIUN PA3TMYHBIX BUIOB U ()OPM MPEIICTABICHHS,

- CO3/1aBaTh TEKCThI B Pa3IM4YHbIX (hopMaTax ¢ yueToM HazHaueHUs UH(OpMaLUU U
[[EJICBOM  ayJUTOpUHU, BHIOMpas ONTUMAIBHYIO (QOpPMY MPEICTABICHUS U
BI/I3yaJ'II/I3aIII/II/I;

- OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HWH(OPMAILIUU, €€ COOTBETCTBUEC
HpaBOBBIM nu MOpaﬂBHO-BTH‘IeCKI/IM HOpMaM;

- UCTOJIB30BaTh CPEACTBA MHPOPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHIMA
B peHIeHI/II/I KOTHUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHI)IX 3agady cC
coONto/IcHHeM TpeOOBaHMN JPrOHOMHKH, TEXHHKH OC30MACHOCTH, THUTHEHBI,
PECYpCOCOEPEKEHHsI, TPABOBBIX M ATHYECKUX HOPM, HOPM HWHOOPMAITMOHHOU
0C30IMacCHOCTH;

- BJIQJIETh HAaBbIKAMU PACIIO3HABAHUS U 3aUTHl HHPOpMAIH, HHHOPMALIMOHHON
0C30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOTIPE/IEIICHHUIO;

-OBJIaJICHUC HABbIKAMH yLIC6H0-I/ICCHCI[OB&TCHLCKOﬁ, HpOCKTHOﬁ U COIMAILHOM

JI3. B o6macT IEHHOCTH HAYYHOTO ITO3HAHUS: OK 01

- c(hOpMHUPOBAHHOCTHL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY OK 02
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOTO HA JUAJIOre OK 04
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM U YHUTATENBCKOM KYIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIIOJIbMH U IO3HAHKS MUDPA;

- OCO3HAaHHME IIEHHOCTHM HAYYHOH JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOCKTHYIO U UCCJIEIOBATEIBCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIINE;

JI4. OBnanenue yHUBEpPCAIbHBIMU Y4€OHBIMU [T03HABATEILHBIMU JICHCTBUSIMU: OK 01

B) paboTa ¢ nHpOpManueii: OK 05

JIP 6
JIP 8
JIP 9-15

JIP 3
JIP 9-15

JIP 6
JIP 8
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eI TeIbHOCTH;

JI5. OBnanenue yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMM: OK 04

0) COBMECTHasl IeITCIIbHOCTD: OK 07

- NOHMMAaThb W HCHOJb30BATh MPEUMYIIECTBA KOMAHJIHOM W WHAUBUIYAIBHON
paboTHI;

- IPUHUMATh IL€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHUKEHUIO: COCTaBJISITh IUIAH JICHMCTBHIA,
pacnpenenartb pojdd C Y4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pPe3yJbTaThl
COBMECTHOI paboThI;

- KOOPJMHUPOBAThH U BBIMOJIHATH PabOTy B YCIOBUSX PEATbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE I[OBEJEHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM

JI6.0OBnaieHne yHUBEPCAIbHBIMU PETYIATUBHBIMU JICHCTBUSIMMU: OK 04

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- NPUHUMATh MOTHBBI U apryMEHThl APYIMX JIOJAEH MpU aHAIM3€ pPEe3yJIbTaTOB
e TeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTUX JIIOAEH HA OLUINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C TTO3UIIMU JPYTOro YeJIOBEKa;

JI7. B 001acTu H5KOIOTHYECKOTO BOCTIUTAHUS: OK 04

- c(OopMHpPOBAaHHOCTh  DKOJIOTUYECKOW  KYNbTYpbl, TIOHUMAHUE BIUSHUSA
COLIMAJIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHHME IMPUPOJHOM M COLMAIBHOMN
Cpezbl, 0CO3HAaHUE INI00ATBHOI0 XapaKTepa IKOJIOrMUECKUX IPoOIeM;

- IUIAHUPOBAHUE U OCYLICCTBICHHUE NECUCTBUH B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJNEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHUE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOLIEH CPEaE;

- yYMEHHME TPOTHO3UPOBATH HEOJATONPUSITHBIE HKOJIOIMYECKHUE TOCIEICTBUS
[IpEANPUHUMAEMBIX JEHCTBUMN, IPENOTBpALIATh UX;

- pacUIMpEHME OIBITA AESITEIBHOCTH SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIaJICHHE HABBIKAMU Y4€OHO-MCCIIEJOBATEIbCKOM, MPOEKTHOW M COLMAIBbHON
NEesATEIbHOCTH;

JIP 3

JIP 3

JP 7
JIP 8

MeranpeamMeTrHble
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MI1. Bnamerb CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIINe MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsk 000J104YKa
aroma, s-, p-, d-3JEKTPOHHBIC OPOMUTAIUM ATOMOB, MOH, MOJIEKYJa, BaJICHTHOCTb,
DIIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUACICHMSI, XMMUYECKas CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIN 00beM, YriIepoIHbIi CKeJeT, (PyHKIMOHAIbHAS IPYIIa, pajnKal,
M30MEPHsL, U30MEPBI, TOMOJIOTUYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA- U
Q30TCOJEpKAILINE COEAUHEHMs, OMOJIOIMYEeCKM AaKTUBHbIE BenlecTBa (YIJIEBOJBI,
KUpBI, OEJIKH), MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIUHEHMS, KpUCTANIMYEeCKass  pelIeTKa, THUMbl XUMHUYECKUX  peakuui
(OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-U 3HIOTEPMUYECKUE, PEAKIIMM MOHHOTO
Oo0OMEHa),  pacTBOp,  OJNEKTPOJHUTHI,  HEIJICKTPOIUTHI,  AJIEKTPOIUTUYECKAs
nuccoluanys, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOW pEaklUH,
XMMHUYECKOE DPABHOBECHUE), TECOPUU U 3aKOHbI (TEOPUS XUMHYECKOIO CTPOEHUs
opranvueckux  BemectB  A.M. byrnepoBa, Teopus  DIEKTPOJIUTHYECKOH
nucconuanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTUYECKHE
CBEJCHMUS O CBOICTBaX, COCTaBe, IOJy4YE€HUUM U OE€30MaCHOM HCIOJIb30BaHUY
BaXHEUIIINX HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH
NESITEIIBHOCTH YEJIOBEKA;

OK 05

Ha3BaHWsA BAXHEWIIUX BEHICCTB (OTWJIEH, AalleTWUJIEH, IJIHMIEpUH, (EHOJI,
(dbopManbaerua, YKCYCHash KHUCJIOTa, TIWIWH, YrapHbIA Tras, YIJIEKUCIbIH Tas,
aMMHUaK, TallleHas W3BeCTh, HETallleHas W3BECTh, IMUTHEBAas cola W JPYTHX),
COCTaBIATh (OPMYIbl HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB, YpPaBHEHHsI
XUMHUYECKUX peakKIuii, OOBACHATHh WX CMBICT; TIOATBEPKAATh XapaKTEPHbBIS
XMMHYECKHAE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3aIlHUCAMMU

YPABHEHUH XUMHUYECKHUX PEAKLINN;

M?2. yMmeTb BBIABIATH XapaKTE€pHbIE NPHU3HAKM M B3aUMOCBS3b H3YYEHHBIX OK 01
[MOHSATUN, NPHUMEHATh COOTBETCTBYIOLIME IIOHATHS IIPU OINHUCAHUHA CTPOCHUS U OK 02
CBOMCTB HEOPraHMUYECKUX U OPraHMUYECKUX BEILECTB M UX MPEBPALIEHUI; BBIABIATh
B3alMOCBSA3b XHMHUYECKMX 3HAHUN C TOHATUAMU U TPEACTABICHUSMHU JPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

M3. yMmMeTh  UCHOJB30BaTh  HAUMEHOBAHMUS  XUMHUYECKUX  COCIUHEHUU OK 02
MEXIYHApOAHOIO COI03a TEOPETHUYECKONM M TNPUKIAJAHON XMMHUU U TPUBHAJIbHBIC OK 05

JIP 6
JIP 8

JIP 6
JIP 8

- TECTUPOBAHHUE;

- OIEHKAa  pPE3yJIbTAaTOB
BBIMIOJIHEHUSI ~ MPAKTHYECKUX
paboT;
- OICHKa IHCHMEHHBIX WU
[YCTHBIX OTBETOB;

- OIEHKAa 3aIIUTHI TPOEKTA
(KOMIIBIOTEPHOW TPE3eHTANN
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M4. - yMmeTpb yCTaHaBIMBATh IPUHAJIEKHOCTb M3YyYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K ONPEAETICHHbIM KjaccaM M TpyINaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTaB U BaXXHEHIIME CBOICTBA; OINPEAEIATh BUIbI
XUMHUYECKUX CBs3el (KOBaJIeHTHAas, MOHHAs, METaJUIM4ecKas, BOJOPOJHAs), THUIIb
KPUCTANIMYECKUX PEIIECTOK BEHIECTB; KIACCU(UIIMPOBATh XMMUYECKHE PEAKIIUY;

OK 02

MS5.  chopmupoBaTh  NpeACTaBIEHUSA: O  XUMHYECKOH  COCTaBIISIOIICH
ECTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBIICHUU TIPUPO/IBI,
B (QOpMHUPOBAaHUU MBIIUICHUS M KYyJIbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
FPaMOTHOCTH, HEOOXOJAUMOM JJIsi peUIeHUs MPAKTHYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIEHUS] K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpelie;

OK 7

M6. yMeTh TpPOBOIHWTH pacyeTbl MO XMMHYECKHM (opMynaM ¥ ypaBHEHUSM
XUMHUYECKUX pPeaKklil ¢ UCIOIb30BaHUEM (PU3MUECKUX BEIWYMH, XapaKTEPU3YIOLINX
BELIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHUS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIOJIb30BaTh CHCTEMHbIC XMMHUYECKHE 3HAHMS s
IMPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 01
OK 02

M?7. yMeTh IUIaHUPOBATH U BBIMIOJIHATH XUMUYECKUIN SKCIIEPUMEHT (IIpEeBpallCHUS
OpraHMYECKUX BELIECTB IPU HArPEBaHMM, IOJIyYEHHUE STUIIEHA U HM3YyYEHUE €ro
CBOMCTB, Kau€CTBEHHBbIE PEAKLIMHU HA albJETHUJbI, KpaxMall, YKCYCHYIO KHUCIOTY;
neHartypauus O€lIKOB NpHU HarpeBaHWM, LBETHBIE peaKUUU OEJIKOB; MPOBOJIUTH
[PEaKIMM MOHHOTO OOMEHa, ONpEeNATh Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabdar-, kapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; pelaTh
DKCIIEpUMEHTaNbHble 3amaud 1o TemaMm "Meramiel" u  "Hemeramnel") B
COOTBETCTBHUH C IIPaBUJIAMU TEXHUKH OE€30MAaCHOCTH MPU OOpAIIEHNUHU C BEIECTBAMU
U J1a00paTOpHBIM O00OpYIOBaHHWEM; NPEACTABIATh pPe3yabTaThl XUMHUYECKOTO
PKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHMH COOTBETCTBYIOIIMX peakUuid M
(opMyIMPOBAThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

OK 01
OK 05

MS. ymeTh aHaIM3UPOBaTh XUMHUUYECKYIO MH(OPMAIUIO, MOJIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOM MH(popmaluu, cetb UHTepHeT U Apyrue);

OK 01
OK 02

MO. BJIaACTb OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHUWA BCIICCTB U XUMHUYCCKUX

SIBJICHUH (HaOJI0IeHNe, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHNE);

OK 03
OK 06

JIP 6
JIP 8

JP 7

JP 6
JIP 8

JIP 6
JIP 8
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MI10. cdopMupoBarh MpEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOICH
ECTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUM SIBIICHUI MPUPOIHI,
B (OpPMUPOBAaHMM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ ()YHKIIMOHAJIHLHOU
FPaMOTHOCTH, HEOOXOAUMOI NJIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

OK 06

MI11. ymerb cobimroaTh MpaBHiia SKOJIOTHMUYECKU 11e71eco00pa3Horo MoBEACHUS B
OBITYy W TPYIAOBOH JEATEIHHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0pPOBbS U
OKPY’KarOIIEed MPUPOJHON Cpelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBHS HA YKUBbIE
OpraHu3Mbl ONPENIECTICHHBIX BEIECTB, MOHUMAas CMBICI IOKa3aTess IpeaeibHON
ONYCTUMOM KOHLEHTpaluu

OK 01
OK 02

JP 7

IIpenmerHbie

IT1. chopmupoBaHHOCTH MPENCTaBICHHUI: O XMMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUM SIBJICHUI NPUPOIBHI,
B (QOpMHUPOBAaHUU MBIIUICHUS € KYyJAbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
rPaMOTHOCTH, HEOOXOAMMOMN MJIsl pelIeHUs] MPAaKTHUUECKUX 3aad U HKOJIOTMUYECKU
000CHOBAHHOT'O OTHOIIECHUS] K CBOEMY 3/I0POBBIO U MPUPOJTHOU CPEIE;

OK 05
OK 07

[12. BnageHwme cCuUCTEMOM  XUMHYECKUX 3HAHWHM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATral0IINE TOHIATHS (XMMUYECKUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0UKA
aTroma, s-, pP-, d-3JIeKTpOHHBIE OpPOWTANM ATOMOB, HOH, MOJIEKYJIa, BaJ€HTHOCTD,
PIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIA 00bEM, YIIIepOJHbIN CKelleT, (PyHKUIHOHAIbHAs TPYIIa, pajnuKal,
M30MepHs, U30MEPHI, TOMOJIOTHYECKUI P, TOMOJIOTH, YIJIEBOIOPOIbl, KUCIOPOA- U
Q30TCOJICpXKAIINE COEAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BellecTBa (yriaeBOMIbI,
PKUPBI, O€IKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCIMHEHMS, KPUCTA/UIMYECKasl  pelIeTKa, THUIBl  XUMHYECKUX  PEaKIuH
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, K30~ U SHAOTEPMUUYECKHE, PEAKIIMK HOHHOIO
oOMEHa),  pacTBOpP,  DJEKTPOJMTHI,  HEIIEKTPOJUTHI,  DIECKTPOJIUTHUECKAS]
UCCOIMAIMsA, OKHCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOM peaklnH,
XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHUS
opranuyeckux  BemiectTB  A.M. bByrnepoBa, Teopus  3IEKTPOJIUTUYECKOU
nuccounanuu, nepuonnueckuid 3akoH J[.M. MengeneeBa, 3akoH COXpaHEHHUs]
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XUMHH, (HAKTOIOTHUECKUE
CBEJIEHHWsST O CBOWCTBAaX, COCTaBe, IMOJYyYEeHWH UM O€30MMacCHOM HCIOJIb30BAHUHU

BaKHEHMIITHX HCOPIraHWYCCKUX W OPraHUYCCKHX BCIICCTB B 6BITy )41 HpaKTquCKOﬁ

OK 01
OK 02

JP 6
JIP 8

JIP 6
JIP 8

JIP 6
JIP 8

- OLIEHKa IHCbMEHHBIX W
YCTHBIX OTBCTOB;,

- OIIGHKA BBICTYIUICHUH C
COOOIICHUSAMH, JOKJIaTaMU;

- OIEHKAa  pPE3yJIbTAaTOB
CaMOCTOSITENIbHON paboThl €O
CMU;

- TECTUPOBaHUE
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JCATCIIBHOCTH YCJIOBCKA,

I13. chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHble MPU3HAKU H
B3aUMOCBSI3b W3YUYEHHBIX MOHSTHM, MPUMEHSITh COOTBETCTBYIOIIUE MOHSATUS IMPHU
OMMCAaHUU CTPOCHHUS M CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U HUX
[pPEBpAIICHUI; BBIABISITH B3aUMOCBA3b XHUMHUYECKHX 3HAHUM C TOHATUAMH U
[pe/ICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

OK 01
OK 02

[14. chopMuUpPOBaHHOCTh YMEHUU HCIOIH30BATh HAUMEHOBAHUS XUMHUYCCKUX
COCAMHEHHUI MEXIyHApOJHOTO COH3a TEOPETUYECKOW U MPUKIATHON XUMHUU U
TPUBUAJIHBIC HA3BaHUSI BAXXHEWUIIUX BEIIECTB (ITWJIEH, AalleTWICH, TJIUIEPHH,
(benon, Gpopmanbaerua, yKCycHas KUCIOTa, MIUIKH, YTapHbIHA Ta3, YIIIEKUCIbIHN ras,
aMMUaK, TallleHas W3BECTh, HETralleHas W3BECTh, IUTbEBAas coAa W JPYTHX),
COCTaBJIATh (POPMYJbl HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB, YpaBHEHH:]
XUMHYCCKUX PEAKIUH, OOBSICHATH WX CMBICH;, MOJITBEPKIATh XapaKTePHBIC
XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3alUCAMHU
YPAaBHEHUI XMMHUYECKUX PEAKIIUN;

OK 02

I15. chopmMupoBaHHOCTH YMEHUN YCTAaHABIMBATH MPUHAMICIKHOCTh HU3YYCHHBIX
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB K OINPENEICHHBIM KJIacCcaM U Ipymiam
COCAMHEHMM, XapaKTepu30BaThb MX COCTAB M BaKHEHIIIME CBOMCTBA; OIPEIECATH
BHUJIbI XMUMUYECKHX CBsI3€H (KOBaJieHTHAs, MOHHAs, METa/NInYecKasi, BOJOPOIHAs),
TUTBI KPUCTAITMYECKUX PEHIETOK BEIIECTB; KIacCHU(PHUIIMPOBATh XUMHYECKHE

CaKIUH;

OK 01
OK 04

[16. B1aeHre OCHOBHBIMU METO/IAMH HAYYHOT'O NTO3HAHHUS BEIIECTB U XUMHUUECKHX
sIBJICHHUH (HAaOJII0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

OK 02
OK 04

I17. chopMupoBaHHOCTH YMEHHI MPOBOJAUTH pacueThl 0 XUMUYECKUM (hopMysiam
1 ypaBHEHUSM XMMMUYECKHUX PEaKIHUHi C UCIOJIb30BaHUEM (PU3NYECKUX BEIUUMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HMCIOJIb30BAaTh CHCTEMHBIC
XUMUYECKHE 3HAHWS JJI TPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHHEM;

OK 01
OK 04
OK 05

I18. cdopmMupoBaHHOCTH yYMEHUW TMJIAHUPOBATH U BBITIONHATH XUMHUYECKHH
PKCTICPUMEHT (TPEBpAIEHUsI OPTaHUYECKUX BEIIECTB NP HArpeBaHHHM, IMOTyYEHUE
STUJIEHA U U3yYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLIMM Ha ajlbJETU/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY, JIEHATyparusi OCJIKOB TPH HAarpeBaHWU, IBETHBIC PEAKIIUU

6CJ'IKOB; IMPOBOAWTL pPCAKIMUHU HMOHHOI'O O6MCHa, ONPCACIATE CpCAy BOJHBIX]

OK 01
OK 04

JIP 6
JIP 8

JP 6
JIP 8

JIP 6
JIP 8

JP 6
JIP 8

- OlEHKa IHCHBMEHHBIX H
YCTHI)IX OTBETOB,

- OLIGHKAa BBICTYIUIGHUH ¢
COOOIIEHUSAMH, JOKJIaTaMHu;

- OIEHKa  pe3ylbTaTOB
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[PaCTBOPOB, KaUECTBEHHBIC PEaKIMK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHUSI; pelllaTh SKCIEPUMEHTalbHbIE 3ajauu mo Temam "Metamibl" u
"Hemeramnsl") B COOTBETCTBHHM C TMpaBWJIAMH TEXHUKH O€30IacCHOCTH TIpH
oOpaleHuu ¢ BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHMEM; IPEICTABIAThH
PE3yNbTaThl  XMMHYECKOTO OJKCIepuMeHTa B (opMe 3amucu  ypaBHCHHA
COOTBETCTBYIOIIMX peakuuid U (GopMyaupoBaTh BBIBOIABI Ha OCHOBE OTHX
€3yJIbTaTOB;

I19. chopmMupoBaHHOCTH yMEHHUS AaHATU3UPOBATh XHUMHUYECKYIO HH(OpPMAIUIO,
[OJIy9aeMyI0 W3 pa3HBIX HCTOYHUKOB (CpPEICTB MaccoBOW WHGOpPMAIUH, CETh
MHTepHeT u Apyrue);

OK 01

I110. chopMHPOBAaHHOCTHL yMEHHH  COOJIFOJIaTh  MPaBWIA  JKOJOTHYCCKH
[1e71eco00pa3HOro TMOBEACHUS B OBITY W TPYJOBOW JIEATENBHOCTH B IIEJIAX
COXpPAHEHHUsI CBOETO 3JI0POBbSl U OKPYKAKOLIEH NPUPOJHOM Cpenbl; Y4YUTHIBATH
OMAacCHOCTb BO3JECHUCTBUSI HA KUBBIE OPraHU3MBbl OINPECICHHBIX BEIIECTB, TOHUMAS]
CMBICJI TOKA3aTes MPEICTbHON TIOIYCTUMOW KOHUECHTPALINH;

OK 02

I111. JJIA o6yqafomnxc;1 C OI'pPpaHUYCHHBIMHK BO3MOKHOCTSAMHU  310POBbA:
C(i)OpMI/IpOBaHHOCTI) YMCHHA [IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaX
IIO3HaHMA BCIICCTB U XUMHNUYCCKHUX HBJIeHI/Iﬁ;

OK 04

JIP 6
JIP 8

JIP 6
JIP 8

JIP 3

[112. nnst cnenbIx U cinaboBUAAIIMX OOydaroumxcs: cOpPMUPOBAHHOCTh YMEHHUS
MCTIOJIb30BaTh PeIbepHO TOUEUHYIO cucteMmy oOo3HaueHuit JI. bpaiins mis 3anmcu

XUMUYECKUX HOPMYII.

JIP 3

CaMOCTOSITENIbHOW paboThl €O
CMU;
- TECTUPOBAHUE
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