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1. HOAACHUTEJbHAS 3ATINCKA PABOYEN TIPOTPAMMbBI YYEBHOI'O
MHNPEAMETA OO 07 XUMMUSA

1.1. Ob6aacTh NpUMEeHEeHHUS POTrPAMMBbI

Pabowast mporpamma yueOHoro mpeamera OOJ.05 Xumus peamusyercss B Ipeneiax
OCHOBHOH mNpodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMbl CPEAHEro MPoecCHOHATBHOTO
oOpaszoBaHusi (IMporpaMM MOATOTOBKH KBAIHM(UIMPOBAHHBIX pabouux, CIyXKalux) B
cooTBeTcTBUM ¢ DenepanbHbIM TOCYJAapCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM CPEIHETo
obmero obpa3zoBanus u dDenepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero mnpodecCHOHANBLHOTO MpodeccHoHaNbHO oOpa3oBanus mo mnpodeccun 35.01.28
«MacTtep CTONSIpHOTO W MeOEIFHOTO MPOU3BOJICTBA» OTHOCAIICHCS K YKPYITHEHHOW TpyIie
35.00.00 «Cenbckoe, necHOe M PHIOHOE XO3SIMCTBO» M COOTBETCTBYET «TEXHOJIOTHYECKOMY
PO HUITIO».

PaGouas mporpamMmMa y4eOHOTO IpeaMeTa MOXKET OBITh UCTIOJIb30BaHA B 00pa30BaTEIBHBIX
OpTraHu3alUsIX CpEeNHEro NpPOPECCHOHATHHOTO 00pa30BaHUs, pPEATH3YIOIIUX MPOTPaMMBbI
cpeaHero oduiero 0opa3oBaHusl.

1.2. O6mas xapakTepucTHKa y4eOHOro npeaMera

Xumuueckoe oOpa3oBaHUE B cpelHEeM oOIeM OOpa30BaHUM SBISETCS HEOThEMJIEMON
yacTbl0 MX 00pa3oBaHHOCTHM. OHO CIYXHT 3aBepUIAlOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIIEM €My 0a30BOM ypPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX LETOCTHON CHUCTEME
XUMHAYECKOTO 00pa3oBaHWs. OTH IIGHHOCTHM KacaloTcs TIO3HAHHUS 3aKOHOB MPUPOJIBI,
(GbopMHpOBaHMS MHPOBO33pEHHMsI M OOIIEH KyJIbTyphl 4YEJOBEKa, a TaKXe OSKOJIOTMYECKH
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/10POBbIO U IMPHUPOJIHON cpene. Peanusyercs xumuueckoe
o0Opa3oBaHHEe OOYYaIOLIUXCS CpEeICTBAMHU YUeOHOro  mpeamera «XHUMHUS», COAEp)KaHUE U
IIOCTPOEHHE KOTOPOTO OIpEAeNeHbl B IMpOrpaMMe ¢ y4€TOM creuu(UKH HayKd XHMHH, €€
3Ha4YeHUs B MO3HAHUM MPUPOBI U B MaTEPHAIbHON JKU3HU OOIIECTBA, a TaKkKe ¢ Y4ETOM OOIIMX
Hesneld ¥ TMPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoit @enepanuu. Tak, Hampumep, npu (QOPMHUPOBAHUU COACPIKAHUS
npeaMeTa «XUMHUs YUTSHBI CIIEeTYIONIIE TTOJIOKEHUS O crienn(puKe ¥ 3HAYCHUN HAYKU XUMUH:

XuMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HUIpaeT OcOoOYI0 pOjib B COBPEMEHHOM
UMBUJIM3AlMU, B CO3/JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl OHAa BHOCHT CBOW BKJaja B
(opMHUpOBaHKE PALIMOHAIBHOTO HAYYHOT'O MBIIUICHHS, B CO3JaHUE LIEJIOCTHOTO IMPEICTABICHUS
00 OKpyXaroIieM MHUpe KaK O €JUHCTBE IPUPOJIbI U UeI0BeKa, KoTopoe (OpMUPYETCS B XUMUU Ha
OCHOBE IIOHMMaHHsl BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUpa, OCO3HAHUs B3aUMOCBSI3H
MEX/1y CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C JpPYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla
HEOTHhEMJIEMOW YacTbi0 MHPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyda M
KHU3HM Kakaoro wieHa obmectBa CoBpeMeHHash XMMHUSI KaK HayKa co3ujaresibHas, Kak Hayka
BBICOKMX TEXHOJIOI'MH HAIIPaBJI€HA Ha pelICHHE IVI00aIbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUS
YeJIOBEYECTBA - CBIPHEBOM, SHEPTETHUECKOH, MUIIEBOM, IKOJIOTHUECKON 0€30MacHOCTH U OXPaHbI
310POBbSA

B cootBerctBUM ¢ o0mumu nemsimu U npuHuunamu COO copepxaHue mpeaMera
«Xumusi»  (0a30BBIA  YpOBEHb  HW3Y4Y€HHWs) OPHEHTHPOBAHO  IPEUMYIICCTBEHHO  Ha
OOLIEKYIbTYpHYI0 ~ TOJATOTOBKY  OOy4arolmuxcs, HEOOXOIMMYI0 UM Jisi  BBIPaOOTKH
MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCICIIHOTO BKIIOYEHHA B JKU3Hb COLIMYMa, IPOJOJDKCHHS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisromuMu  npeaMeTa «XuUMHs» SABISIOTCS 0a30Bble Kypcehl - «OpraHumdeckas
xuMus» U «OO0IIas 1 HeOpraHMYECKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIIOTCSL OCHOBBI 0a30BOM HayKu: cHcTeMa 3HaAHWN 1O HEOPraHWYECKONH XUMHUM (C BKIIOYEHHUEM
3HaHMU K3 00ILEN XMMHMH) U OpraHudYecKol xumuu. @opMupoBaHUE T1aHHOM CUCTEMBI 3HAHUH NTPU
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W3YYCHHUU TIpeMeTa 00ecTeuynBacT BO3ZMOKHOCTh PACCMOTPEHHSI BCEr0 MHOT000pPa3us BEIECTB
Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB M TEOPUI XUMUHU.

Crpykrypa comepxanus KypcoB — «Opranudeckas xuMus» u «O011as 1 HeopraHu4eckas
XUMUS» c(OPMUPOBAHA B MPOrpaMME Ha OCHOBE CHUCTEMHOIO IMOJAXO0Ja K MU3y4EHHIO Yy4eOHOTo
MaTtepuana U 00yCIOBIEHAa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMpeNeIEHHBIX
TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XMMHH BEIIECTBA PACCMAaTPUBAIOTCS Ha
YPOBHE KJIACCUUECKOM TEOpPUHM CTPOCHUSI OPraHMYECKUX COCJAMHEHUH, a TakKe Ha YPOBHE
CTEPEOXUMUYECKUX U JJIEKTPOHHBIX MpeAcTaBleHUul o0 cTpoeHuH BeulecTB. CBeaeHus o006
M3y4aeMbIX B Kypc€ BELIECTBAaX [AIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJIOB JIO CIIONKHBIX
OMOJIOTHYECKH aKTHBHBIX COEIMHEHUH. B Kypce opraHmdyeckol XMMHM MOJYy4alOT pPa3BUTHE
c(hOpMUPOBAHHBIE B OCHOBHOW IIKOJIE MEPBOHAYAIBHBIC MPEACTABICHUS O XUMHYECKOUW CBS3H,
KJIacCU()MKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCHMOCTU CBOMCTB BEIECTB OT UX CTPOCHHUS, O
XUMHYECKON PEAKIHUU.

[lon HOBBIM yIJIOM 3peHHs B TpeAMeTe «XuMus» 0a30BOr0 ypoBHS paccMaTpUBAECTCS
W3YYCHHBIN B KOJIJIEKE TEOPETUISCKUN MaTeprall i (PaKTOJIOTHUECKHUE CBEJICHUS O BEIIECTBAX U
XUMHUECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMHsD
00yJaromuMcsl PeJOCTaBIACTCS BO3SMOKHOCTh OCO3HATh 3HAYCHHE MEPUOINYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3HIIMMA, TIy0Ke MOHSATh UCTOPUYECKOE U3MEHEHUE
(GYHKIHI 3TOT0 3aKOHAa — OT 0000MIAIOIIEH 0 OOBICHSIONIEH 1 MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BaXXHEMIIMX BEIIECTBAaX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHUH, & TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
JIOTIONTHSIETCA HAa TEPBOM Kypce AJIEMEHTaMU COJEp:KaHusl, UMEIOIIMMH KYJIbTYPOJIOTHUECKUA U
MPUKJIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHUU C JPYTUMU
HayKaMH, pPacKpbIBalOT €€ poJb B IMO3HABATEIbHONW M MPAKTHUECKON NEsSTEIbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCHHMTAHHMIO YBaXXEHHMsI K TIPOLECCY TBOpYECTBA B O00JAacCTH TEOPUH H
MPAKTUYECKHUX MPUIOKEHUN XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX TpoOJeMax, CBS3aHHBIX C XWUMHUEH, KPUTUYECKH OCMBICIMBATh
uH(pOPMALIUI0O W TIPUMEHATh €€ AN TMOMOJHEHUS 3HAHUM, pPElIeHUS MHTEJUICKTYalbHbIX |
SKCIIEPUMEHTANIBHBIX MCCIIE0BAaTEIbCKUX 3anad. B nenom coxepxkaHue ydyeOHOro mpenmMera
«XUMHS» [AHHOTO YPOBHS HM3y4EHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHME Yy OOYUAIOIIUXCS
MHPOBO33PEHUYECKON OCHOBBI JUIsl MMOHWUMAaHUS (UIOCOPCKUX HICH, TaKWX KaK: MaTepUaIbHOE
€IMHCTBO HEOPTaHMYECKOTO M OPTaHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHUNA MYTEM SKCIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYHNI MEXKy HOBBIMU (DAaKTaMH M TEOPETUYECKUMU MPEANOChIIKAMHU, OCO3HAHUE POIU
XUMUU B PEIICHUH JKOJOTHYECKUX MPOOJIeM, a TakKe MpoOJIeM COEPEeKEHHS IHEPTreTUYECKHUX
PECYPCOB, CBIPbSI, CO3aHHS HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mnnane pemieHus 3ajad BOCHHUTAHMSA, PAa3BUTHS M COLMAIM3AIMHM 00YyYaroIIUXcCs
MPUHSITHIE TPOTPaMMON TOIXOAbI K OMPECICHHUIO COJASPKaHUS U TOCTPOCHHS TpeaMeTa
MpeaycCMaTpuBaOT (popMuUpoBaHUE Yy OOYYAOMIMXCS YHUBEPCAIBHBIX YUYCOHBIX JEHUCTBHM,
UMeroIux 0a30BOe 3HAUCHUE IS PA3IMYHBIX BHUJIOB JIEATEIBLHOCTH: pelleHus mpobieM, MOucCKa,
aHajgu3a U 00pabOTKM MH(pOPMAIMK, HEOOXOIUMBIX ISl MPUOOPETEHHUS OMBITa MPAKTHUYCCKON U
HCCIIEeI0OBATEIbCKON ASSITEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TIO3HAHUU XMMUU.

1.3. MecT0 IMCHMIUIMHBI B CTPYKType OCHOBHOI Npo(ecCHOHAIBLHOH 00pa3oBaTeIbHOM
nporpamMmbl: 0a30BbIi Y4eOHBIN peIMET 0011e00pa30BaTEIHLHOTO ITUKJIA.

1.4. Hean u 3axa4u JUCHUIIMHBI — TPeOOBAHMS K IJIAHUPYEMbIM pe3yJbTaTaM OCBOEHUS
npeaMera:

Henb n3ydenus yueOHOTO mpeamera: GOpMHUPOBAHUE U Pa3BUTHE TMPEACTABICHUN O HayYHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA, HEOOXOJUMBIX ISl IPUOOPETECHUS YMEHHIA
OpPUEHTHPOBATbCA B MHpPE BEUIECTB U XMMHUYECKHUX SIBIICHUH, UMEIOIIUX MECTO B IMPHUPOJAE, B
MPAaKTUYECKON U MIOBCEIHEBHOM KU3HU;
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pa3BUTHE YMEHHUU W CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOMIOJIEHHEM H OOBSICHECHHEM
XUMUYECKOTO JKCIIEPUMEHTa, COONIOJACHHEM MpaBWi O€30MacHOr0 OOpalleHHs C BEIICCTBAMHU
OBJIaJICHHE OOYYAIOMIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAJIBHON OpraHU3alMd >KUBBIX
CHUCTEM pa3HOr0 paHra M NPHOOPETEHUEC YMEHHU, HWCIOJIB3YIOT 3TH 3HAHUS JUIS T'PAMOTHBIX
JIeHCTBUI B OTHOIIEHUH OOBEKTOB KHUBOM MPUPOJIBI U PELICHUS PA3INYHBIX )KU3HEHHBIX TPOOIEM.

I[Lnanupyemble pe3yibTaThbl OCBOCHHUS Y4e0HOIr0 MpeaMeTa
1. JIu4HOCTHBIE Pe3yIbTAThI (@IocC Co0)
rPaXkJaaHCKOr0 BOCIUTAHMS:
c(OpPMUPOBAHHOCTh T'PAXKAAHCKON MO3HUIMK OO0YYaIOUIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
4JIEHa POCCUICKOro 00IIeCTBa;
OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHHE 3aKOHA U IIPABOIIOPAIKA;
NPUHITHE  TPAAUIMOHHBIX  HAIMOHANBHBIX, OOIIEUETOBEUECKUX T'YMAHUCTHUYECKHX U
JEMOKPAaTUYECKUX IEHHOCTEM;
TOTOBHOCTb ~ IPOTHBOCTOSITH ~ MJCOJOTMH  AIKCTPEMH3Ma, HAIMOHAIW3Ma, KceHOo(poOuH,
JUCKPUMMHALIMY 10 COLMATbHBIM, PEITUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JICSTEIBHOCTh B HWHTEpecax TIpakJaHCKOro O0IIecTBa,
YYaCTBYIOT B CaMOYIpPaBlIeHUU B 00IIe00pa30BaTEeIbHON OpraHM3aluyd U JAETCKO-IOHOIIECKHX
OpraHHu3aLusX;
yYMEHHE B3aUMOJCHCTBOBATH C COLIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYCHUEM,;
TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOU A€ATEIbHOCTH;
NATPUOTHUYECKOT0 BOCTIUTAHUSA:
c(OpPMUPOBAHHOCTh POCCUMCKON TpakJaHCKOM HWIECHTHUYHOCTH, MATPUOTHU3MA, YBAXKEHHS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, ropiocty 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, POILIOE U HACTOALIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HUCTOPUYECKOMY WU HPUPOJHOMY
Hacleaulo, NaMsATHUKaM, TpaaulusM HapoaoB Poccuu, noctmxenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;
uaeitHas yOexXJIeHHOCTh, TOTOBHOCTh K CIy)KE€HHUIO0 U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
ero cynn0y;
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0O HAPOa;
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBEICHHUS;
CIIOCOOHOCTh OLICHMBAIOT CUTYAaIMI0 M INPUHUMAIOT OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;
OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYUBOTO OYAYIIETO;
OTBETCTBEHHOE OTHOIICHHWE K CBOUM POAMTEISIM M (MJIM) APYTUM Yi€HAM CEMbHU, CO3/IaHUIO
CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH CEMEHWHOW JKM3HU B COOTBETCTBHH C
TpaauusaMu HapoioB Poccuu;
3CTeTHYEeCKOr0 BOCTIMTAHUSA:
ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas AICTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O
TBOpPYECTBA, CIIOPTA, TPY/la U OOIIECTBEHHBIX OTHOIICHUH;
CHOCOOHOCTh BOCIPHUHHMMAIOT PA3IMUYHbIE BUJBl UCKYCCTBA, TPATUIMU M TBOPUECTBO CBOETO U
JIPYrUuX HApOAOB, OLIYIIAI0T SMOLUMOHAIBHOE BO3/ICMCTBUE UCKYCCTBA;
yOeXKIEHHOCTh B 3HAYMMOCTU JJsI JMYHOCTH M OOIIECTBA OTEUYECTBEHHOTO U MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYpPHBIX TPAAULUN U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH KauecTBa
TBOPYECKOU JINUHOCTH;
(¢u3nyecKoro BOCIUTAHMSA:
c(OpMUPOBAHHOCTH 3/I0POBOT0 M G€30macHOro odpasza >KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/10POBbIO;
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MOTPEOHOCT, B (PU3UYECKOM COBEPIICHCTBOBAHHH, 3aHATHUAX CHOPTHBHO-030POBUTEIHHON
JeSITeTbHOCTBIO;

AKTUBHOE HEIPHITHE BPEAHBIX MPHUBBIYEK M MHBIX (HOPM NMPUUYUHEHUS Bpeaa PU3NIECKOMY H
MICUXUYECKOMY 3]I0pPOBBIO;

TPYAOBOr0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYIOTI00HE;

TOTOBHOCTh K AKTUBHON NEATEIbHOCTH TEXHOJOTUYECKOM M COLMAIbHOW HANpPaBIEHHOCTH,
CHOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITEIbHO  BBINOJHATH  TaKYIO
JeSITEIBHOCT;

UHTEpeC K pa3iuuHbiM cdepam NpoPecCHOHANbHON [eATeIbHOCTH, YMEHHE COBEpPIIAIOT
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu U peann30BbIBAIOT COOCTBEHHBIE )KU3HEHHBIC TJIaHbL;
TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA TPOTSHKCHUH BCEH JKU3HMU;
IKOJIOTHYECKOr0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh ~ DKOJIOTMYECKOM  KyIbTypbl, TOHHMaHHWE  BIUSHUSA  COLMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB Ha COCTOSHUE MPHUPOJHOW M COLHUAIBHOW Cpenbl, OCO3HAaHUE
r100aIbHOTO XapaKTepa dKOJIOTHISCKHUX TPOOIeM;

IJJAHUPOBAHUE W OCYLIECTBIICHUE IEHCTBUN B OKPYXKAIOLIECH Cpele HAa OCHOBE 3HAHMS LIEJICH
YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

AKTUBHOE HEMPUATUE ICUCTBUM, IPUHOCSIINX BPENl OKPYKAIOIIECH CpeE;

yYMEHHE MPOTHO3UPOBATH HEOJIArOoNpUSTHBIE HKOJIOTMUYECKHUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUM, TPEAOTBPALLAIOT UX;

pacuMpeHue OmbiTa ASSITENFHOCTH HKOJIOTUYECKOM HallPaBIeHHOCTH;

HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKH W OOINECTBEHHON NpPAaKTUKH, OCHOBAaHHOTO HAa JHAJOre KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEILCKOH KYJIBTYphl KaK CpEACTBA B3aUMOJICHCTBUS
MEXy JIOJbMU U TIO3HAHUS MUPA;

OCO3HAHWE IICHHOCTH HAyYHOW JCSATCIBHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOCKTHYIO H
UCCJIEIOBATENBCKYIO I€ITeTbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3VJbTATHI _OCBOECHHMSI VUeOHOro mpeaMera XHMHA B _00Jblleid Mepe
JOJIZKHBI OTPAKATD:

B cooTBercTBUM C CHUCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMUHOCTHBIX
pe3ynbTaTOB OCBOCHHUsI TpeaMeTa «XUMHS» HAa YpPOBHE CPEIHETO OO0IIero o0pa3oBaHUS
BBIJICJIEHBI CIEAYIOIINE COCTABIISIONINE:

1.T'paxkaaHcKOro BOCHUTAHMS:

— OCO3HaHUsI OOYYaIOIIMMHUCS CBOMX KOHCTUTYIHOHHBIX MpaB M OOSA3aHHOCTEH,
YBa)XX€HUA K 3aKOHY U IPaBOIIOPALKY;

— MPEACTABJICHUS O COLMAJIbHBIX HOpPMaxX M MPAaBHIAX MEXJIUYHOCTHBIX OTHOILICHUUN B
KOJUICKTHUBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESATEIBHOCTH IIPH CO3JIaHUH YYEOHBIX
MPOCKTOB, PEIICHUH YUYEOHBIX W II03HABATEILHBIX 3aJ1ad, BBIIOJHEHHUH XHUMHYECKUX
SKCIIEPUMEHTOB;

— CIIOCOOHOCTH TTOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUsI, JOTUKY U apryMEHTHI
JIPYTUX OpU aHAJIN3€ Pa3IUYHbIX BUJOB YUECOHOM e TeIbHOCTH;

2.I1aTpuoTHYeCKOr0 BOCHUTAHMS:

— IIECHHOCTHOI' O OTHOIICHUA K I/ICTOpI/ILIeCKOMy 141 Hay‘-IHOMy HacCJICAUO
OTEUYESCTBEHHOM XHMHH;

— YBaXXEHUsS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHHM U NMPAKTUUYECKOTO MPUMEHEHUS
XHMHH, OCO3HAHUS TOTO, YTO JOCTHXKCHUS HAYKH €CTh pe3yJbTaT JJIUTEIIbHBIX
HaOII0ICHUI, KPOTIOTIIMBBIX IKCIIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSTHHOTO TPyJa YYEHBIX




U IPaKTHUKOB;

— WHTEpeca W TO3HABATEJIIbHBIX MOTHBOB B IIOJYUYCHHHM U TIOCICAYIOIIEM aHaIu3e
“HGOPMAIINHU O TIEPEIOBBIX JOCTHIKCHUSX COBPEMEHHOW OTEYECTBEHHOW XUMMUM;
3.JlyX0BHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

— HPABCTBEHHOT'O CO3HAHMWs, 3TUUYECKOrO MOBEICHUS;

— CIIOCOOHOCTH OII€HHBATh CHUTYAlllH, CBS3aHHBIE C XWUMHUUYECKHUMHU SIBJICHHUSMH, U
NpUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTH;

— TOTOBHOCTHM OLICHMBATh CBOE MOBEACHUE M MOCTYNKHM CBOUX TOBApHUIIECH C MO3ULIMU
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE TOCJIEACTBUN 3TUX MOCTYNKOB;

4. ®opMHPOBAHHUSA KYJIbTYPHI 310POBbS:

— MOHWMAaHMS IEHHOCTEH 370pOBOr0 M 0O€30MMacHOro oOpasza KHU3HH; HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (U3UUYECKOMY M TICHXHYECKOMY 3JI0POBBIO;
— coOurosieHrs mpaBui 0€30MacHOTO OOpaIleHus ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
)KU3HU U B TPYJIOBOU JEATEIBHOCTH;

— MOHWMAaHMS TIEHHOCTH TIPaBWJI HWHIWBHAYAJTbHOTO M KOJUIEKTUBHOTO 0€30I1acHOro
MOBEJACHUSI B CHUTYyalMsIX, YrPOXKAIOIMIMX 3J0POBBI0 M JKHW3HM JIIOJIEH; OCO3HAHMUS
MOCJICICTBUI W HENPUSATHS BPESIAHBIX MPHUBBIUCK (YHMOTPEOJICHUS aJIKOTOJs, HAPKOTHKOB,
KypeHHUs1);

5 TpynoBoro BocniuTaHus:

— KOMMYHHKATUBHOW KOMIIETCHTHOCTH B Yy4eOHO-UCCIIEIOBATEILCKON ESITEIHLHOCTH,
OOIIIECTBEHHO IMOJIE3HOM, TBOPYECKON M APYTUX BHUIAX JACATCIHLHOCTH,

— YCTAaHOBKM Ha aKTHUBHOE YyYacTHE B PEIICHUWU NPAKTUUYECKUX 3a/Jad COILMAJIbHOMU
HAIpaBJICHHOCTH;

— MHTEpeca K MPaKTUUECKOMY HU3y4YEeHUIO mpodeccuil pa3IMyHOro poaa, B TOM YHUCIIE
Ha OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHUU IO XUMUU;

— YBaXXCHUSA K TPYHY, JIIOJAM TPyJla U Pe3yJibTaTaM TPYIOBOH €SI TEIHLHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBHUAYaIbHOW TPACKTOPUU O0Opa3oBaHUS,
Oyaymiei mnpodeccuu W peau3alid COOCTBEHHBIX J>KM3HEHHBIX TIUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XHWMHH, HWHTEPECOB U MOTpeOHOCTEH
oO1iecTBa;

6. 9K0JOrHYeCKOr0 BOCITUTAHMS:

— DKOJIOTHYECKH IIEJIECOOOPA3HOTO OTHOWICHHS K MOPUPOJAEC, KaK HCTOUYHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

— NOHUMaHUs TJI00aJIbHOTO  XapakTepa HAKOJOTHYECKUX MmpoOyieM,  BIUSHUS
SKOHOMHMYECKHUX NPOILECCOB Ha COCTOSTHUE MPUPOJHON U COLIMATIbHOM CpEbl;

— OCO3HaHUSI HEOOXOIMMOCTH HCIIOIb30BAaHHUS JOCTHKCHUU XHUMHHU JUISL PEIICHHS
BONPOCOB PallMOHAJIBHOT'O MPUPOIOTOIB30BAHUS;

— AKTUBHOT'O HENPUITUA JNEUCTBUM, NPHUHOCIIINX BpPEI OKPYKAIOIIEH NPUPOIHOMN
cpene, YMEHHUs TPOTHO3MPOBATh HEOJIArompHUsITHBIE HOKOJOTHYECKHE TOCIEICTBUS
NpEeANPUHUMAECMBIX JIEMCTBUW M NpPEIOTBpaAIaTh UX;

— HaJIMYUs PA3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTMYECKOW KYJBTYpPHI, OINbITa
JIESITEJIbHOCTH JKOJIOTMYECKOM HAINpPABJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHONH, KOMMYHUKAaTUBHONH M COLMAJIBHOM MPAaKTHUKE, CIIOCOOHOCTH M yMEHUS
AKTUBHO TPOTHBOCTOSITH HUJICOJIOTHU XeMO(OOHUH;

7.1leHHOCTH HAYYHOTO MO3HAHMS:

— chOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUSI HAYKH U OOIIECTBEHHOW MPAaKTHUKU;

— MOHWMaHMS cNeNu(DUKN XUMHUU KaK HayKH, OCO3HaHHS €€ poju B (hOPMHUPOBAHUH
pAllMOHAILHOTO HAYYHOTO MBIIIJICHUSI, CO3JaHUM  ILEJIOCTHOTO  MpEJACTaBICHUS 00
OKpYy XaloleM MHUpPE KakK O €IUHCTBE MPUPOJbI M YEJIOBEKAa, B MO3HAHWM MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH PoOIIeM COXpaHSHUS MPUPOTHOTO PABHOBECHSI;
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— yOexXAEHHOCTH B OCO0O¥ 3HAUMMOCTH XMMUHU /ISl COBPEMEHHOU UBUIM3ALMU: B €&
TyYMaHUCTUYECKON HANpaBIEHHOCTH M Ba)XXHOW pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUabHOW KYJIBTYPBI, PELICHUH TJIOOAJIBHBIX MPOOJIEM YCTOWYMBOIO pPAa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYSCKOM, TMUIIIEBON M IKOJIOTUYECKON O€30MMacHOCTH,
B pa3sBUTHU MCAUIUHBI, O6€CHC‘-I€HI/II/I yCJIOBI/Iﬁ YCIICIIHOIO Tpyaa HU 3SKOJIOTHMYCCKH
KOM(OPTHOM KU3HH KaKJOTO WiIeHa OOIEeCTBa;

— eCTCCTBCHHO-HaquOﬁ IT'paMOTHOCTU: IIOHUMAHUA CYIIHOCTH MCTOAOB IIO3HAHUA,
HCTOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCITOJIB30BaTh MOJy4YaeMble 3HAHUS

JUIsS. aHaau3a U OOBSCHEHUS SBICHUM OKPYKAIOIIEr0 MHpPAa U MPOUCXOISIINX

B HEM

H3MCHCHHﬁ; YMCHHA O€JIaTh 00OCHOBaHHBIE 3aKJIIOYECHUS Ha OCHOBE HaYy4YHBIX (baKTOB n
UMCIOIHNXCA JaHHBIX C LECJBIO IMOJYUCHUA NOCTOBCPHBIX BBIBOJOB,
— CHOCOOHOCTH CaMOCTOSTEIBHO MCHOJIb30BaTh XUMUYECKHE 3HAHUS 1 pCIICHUA

HpO6HeM B pPCAJIbHBIX KU3HCHHBIX CUTYyAlHAX,

— HHTepeca K MO3HAHMUIO U HCCIIeIOBATEIIbCKON JEATEILHOCTH;
— TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUM MO XMMHUU B COOTBETCTBUHU C XKU3HECHHBIMHU

MOTPEOHOCTIMU,;

— UHTEepeca K OCOOEHHOCTSIM TpyJa B pasIUyHbIX cdepax npodeccuoHanbHOM

ACATCIBbHOCTH.

2. Meranpeamertnblie pe3yastarhl (cM.@PI'OC COO)

Mertanpeamernblie pe3yabTtarbl  no P®rocC

COO

KonkperusoBannsbie
pe3yJ1bTaThl

MeTanpeaMeTHbIC

OBJ1aieHHe YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO3HABATEJIbHBIMU 1eHCTBHAMM:

a) 6a30BBIC TOTUUECKHUE JICUCTBHUS:
CaMOCTOSATENIbHO (hOPMYIHPOBATH U
aKTyaJIM3UpPOBAThH MPOOIEMY, pacCCMaTPUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIH MPU3HAK HITH
OCHOBAHUS JJIsl CPaBHEHHUSI, KJIACCU(DUKAITUH U
00001IeHUS;

OTIPENIeNATh 1IeNU JIeATeIbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPHUU MX JIOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMBIX SBJICHUSIX;

BHOCHUTH KOPPEKTHBBI B ACSITEILHOCTD,
OILIEHUBAIOT COOTBETCTBHE PE3YJIBTATOB IIEJISIM,
OLIEHUBAIOT PUCKH MOCIIEACTBUH 1A TEILHOCTH;
Pa3BUBAIOT KPEaTUBHOE MBIIIJICHHE TIPU PEIICHUN
KU3HEHHBIX MPOOIIEM;

a) 6a30BBIC TIOTUUECKHUE ICUCTBUS:
MCIOJIb30BATh MPU OCBOCHUH 3HAHUN
MPUEMBI JIOTHYECKOTO MBIITUICHUS —
BBIJICTISATH XapaKTEePHbIE PU3HAKHU TIOHSATUI
Y YCTaHaBIIMBATh UX B3aHMMOCBSI3b,
HCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS
IUTsT OOBSICHEHUS OTACTBHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(PMKALIMU BEIIECTB U XUMUYECKUX
pEaKLIHNiA;

yCTaHABIUBATh IPUYNHHO-CJICICTBCHHBIC
CBSI3M MEXKY U3y4aeMbIMU SIBJICHUSIMH,
CTPOUTBH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIE, I1€TYKTUBHBIE, 1O
aHaJIOTUH ), BBISBIISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMaTPUBAEMBIX
SABIICHUSIX, (OPMYIUPOBATH BEIBOJIBI U
3aKJTI0UYCHHUS,

MIPUMEHSTH B MIpoIecce MO3HAHUS
HCIIOJIb3yeMbI€ B XMMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBHIBATH
MOJIENIbHBIE MTPEICTABICHHS] — XUMUYECKHMA
3HaK (CMMBOJI) 2JIEMEHTA, XUMHUECKas
dbopMyna, ypaBHEHIE XUMUYECKON PEaKIIUN
MIPU PEUICHUN YIeOHBIX MO3HABATEIBHBIX U
MPAKTUYECKHX 33724, IPUMEHSATh




10

Ha3BaHHbIE MOJEIbHBIE TPEACTABICHUS ISl
BBIIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX
pEaKLIHnii;

0) 6a30BBIC UCCIIEIOBATEIILCKHIE JICHCTBUS:
BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIIbCKOM 1
MPOCKTHOM JICATEILHOCTH, HAaBBIKAMHU
paspemeHus mpodiem;

CHOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITETEHOMY
MOKMCKY METOJIOB PEIICHHSI TPAKTHYCCKHUX 3a71a4,
MPUMECHEHHIO PAa3JIMYHBIX METOJIOB [TO3HAHMS;
OBJIQJICHUE BUJIAMH JICSITSILHOCTH IO MOTYyYCHUIO
HOBOT'O 3HAHHMS, €T0 UHTEPIIPETALIUH,
peoOpa30BaHUIO U PUMECHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHTYaIUsIX, B TOM YHCJIC IPU CO3AaHUH
y4EOHBIX M COIUATBHBIX MPOCKTOB;
(bopMHpOBaHKE HAYYHOTO THIIA MBIIUICHHS,
BJIaJICHUE HAyYHON TEPMHUHOJIOTUCH, KITFOUEBBIMH
MOHATHSMH U METOAMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 33aJaUH
B 00pa30BaTEIbHON ACATEITHHOCTH M JKU3HEHHBIX
CUTYaIIUsX;

BBISIBJISITH TIPHYMHHO-CJICJICTBCHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3aJiavyy, BBIJIBUTAOT TUIIOTE3Y
€€ PEILICHUS, HAXOIUTh APTYMEHTBI JIJIs
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHHMI, 3a/1aBaTh
napamMeTpbl U KpUTEPHHU PEIICHHS;
aHaJM3UPOBATh NOJTYUYCHHBIC B XOJI€ PELICHUS
3a]1a4k Pe3yJbTaThl, KPUTUYICCKU OI[CHUBAIOT UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

JlaBaTh OIIEHKY HOBBIM CHTYAIIUsM, OI[CHUBAIOT
MPUOOPETEHHBIH OIIBIT;

pa3pabaThIBaIOT IJIAH PELICHHS MTPOOIEMBI C
Y4ETOM aHaJIM3a MMEIONINXCSl MaTEPUATBHBIX H
HEMaTepPHAIbHBIX PECYPCOB;

OCYILECTBIISITh IIEeJICHATPABICHHBII TOMCK
MepeHOca CPECTB U CIIOCOOOB ACHCTBHS B
po¢eCCHOHANTBHYIO CPENY;

yMETh MIEPCHOCUTD 3HAHUS B MO3HABATEIBHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEICATEIBHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

BBIZIBUTAIOT HOBBIC HJICH, TIPE/IIararoT
OpPUTHHAIIBHBIC TIOJXO/IbI U PEIICHUS;

CTaBHUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE
QJIbTEPHATHBHBIC PEIICHUS;

0) 6a30BBIC UCCIIEIOBATEIILCKHUE ACHCTBHSL:
BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO
MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIHIA;
(hopMynHupoBaTh LIETHN U 3a/1a4U
HCCIICIOBAHUS, HCIIOJIB30BATh
MIOCTABIIEHHBIE U CAMOCTOSITENILHO
c(hOpMyITUPOBAHHEIC BOITPOCHI B KAYE€CTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI JISI
(hopMUPOBaHHS TUTIOTE3BI TIO TPOBEPKE
MIPaBIJIBHOCTH BBICKa3bIBAEMBIX CYKICHHIA;
BJIQJICTh HABBIKAMHU CAMOCTOSITEIILHOTO
TUTAHUPOBAHUS U MIPOBEJICHUS YYCHUUECKHUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yYMEHHS HaOJII0AaTh 3a XOJI0M Ipoliecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, GopMyIupOoBaThH 0000IIECHUS U
BBIBOJIBI OTHOCHUTEIHHO JJOCTOBEPHOCTH
PE3yIbTAaTOB UCCIEAOBAHUS, COCTABISATh
000CHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

MIPUOOPETATH OIBIT YICHUICCKOM
HCCIIEIOBATENBCKON U IIPOCKTHOM
NESTEIIBHOCTH, TPOSBISATH CIIOCOOHOCTH
TOTOBHOCTBH K CAMOCTOSITEIHBHOMY MTOUCKY
METOJIOB PEIICHUS MPAKTHISCKUX 3a/1a4,
MPUMEHEHHIO PA3TUYHBIX METOJIOB
TTO3HAHUS;

B) pabota ¢ nHpopmaruei:

BJIQJICTh HABBIKAMU TIOJTYYCHUSI HH(pOpMAIH U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIIBHO
OCYIIECTBIISITh MOKUCK, aHAJIN3, CHCTEMATH3AIINIO
Y MHTEPIIPETALNIO HHPOPMAIIUU pa3IHIHbIX

B) pabota ¢ nHpopmaIuei:

- bopMynupoBaTh 3ampoChl U TMPUMEHSTh

pa3IUYHbBIC METOJBI MPU TIOUCKE U 0TOOpE
nHpopmanuu, He00X0IUMOH TUTS
BBIITOJIHEHUS y4eOHBIX 3a1a4
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BUJIOB U (DOPM NpeACTABICHUS;

CO3/aBaTh TEKCTHI B Pa3NUYHBIX (hopmarTax ¢
y4eTOM Ha3HaueHus: uHPOpMaLlUK U LIeJIEeBOM
ayIUTOPUH, BEIOMpast ONTUMAabHYIO (hopmy
MIpe/ICTaBICHUS U BU3yaIn3alluy;

OLICHUBAIOT  JOCTOBEPHOCTh,  JIETUTUMHOCTH
nH(poOpMallUi, €€ COOTBETCTBUE IPAaBOBBIM H
MOPJIbHO-3THYECKUM HOPMaM;

HCIIOJIb30BaTh CpeACTBa HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pELICHUU

- IpuoOpeTaTh

onpez[enéHHoro THIIA,

OIIBIT HCIIOJIB30BaHH
I/IH(l)OpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTHH U Pa3JIMIHBIX ITOUCKOBBIX
CHCTCM,

- CAMOCTOSITEIbHO BBHIOMPATh ONTUMAJIBHYIO

dbopmy  mpencraBieHus — uHpoOpMaUH
(cxeMbl, rpauKku, AUArpaMMbl, TaOIHUIIbI,
PUCYHKH H T. II. );

r HCIIOJIB30BATh Hay“IHI)II\/'I A3BIK B Ka4€CTBEC

cpenctBa  mpu  paboTe C XUMHUYECKOU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u 5
nHpOpMaIHe: MIPUMEHSTh
OpPTaHM3AIlMOHHBIX 33/ad C  COOIIOJeHUEM
9 MEKIIPEAMETHBIE (pusmueckue u
TpeOOBaHUH SPTrOHOMHKH, TEXHUKA
0€30MacCHOCTH, THUTHUEHBI, PECYpPCOCOEPeKEHUS MATCMATHUCCKHE) 3HAKH M CHMBOII,
’ > Peeyp p > | dopMyiibl, a0OpeBHUaTypbl, HOMEHKIIATYPY;
TMpaBOBBIX — H gTquCKHX HOPM,  HOPM L ycronb3oBath " peoOpa3oBBIBATH
MH(pOPMAIIHOHHO# be30macHoCTH; 3HAKOBO-CHMBOJINIECKHE cpesicTBa
BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI HATJISTHOCTH
uHpopManuu, THOOPMAITMOHHOK 0€30MacHOCTH
JIMYHOCTH.
Ogaanenne yHUBEpPCAJIbHBIMHI
KOMMYHHKATHBHBIMH JICHCTBUSIMH:
a) o0mieHue: a) o0mieHue:

OCYIIECTBISITh KOMMYHHUKAIIMK BO BceX cepax
JKU3HU;

pacrno3HaBaTh HEBepOaIbHbBIE CPEACTBA OOIIEHUS,
TMIOHUMAIOT 3HAYEHUE COIUAIPHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX
CUTYaIMH B CMTYAIOT KOH(MIUKTHI;

BIIQJICTh PA3JIMYHBIMH CIIOCOOaMU OOIICHUS U
B3aMMO/ICHCTBHS,

apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh
CMATYAIOT KOH(DJIUKTHBIC CUTYAIUH;
Pa3BEPHYTO M JIOTUYHO U3JIArat0T CBOK TOUKY
3pEHUS C UCTI0JIb30BAHUEM SA3BIKOBBIX CPECTB;

3aJaBaTh BOMPOCHI IO CYLIECTBY
00CyX/1aeMOii TeMBI B XOJI€ THAJIOTa W/HITH
JIMICKYCCHH, BBICKA3bIBaTh UICH,
(bopMyIHPOBATH CBOU MPETIOKEHHS
OTHOCHUTEIIEHO BBITTOJIHEHHS
MPEITIOKEHHOM 3a/1a4H;

BBICTYTIATh C MIPE3EHTAIlEN Pe3yIbTaTOB
MO3HABATEILHON JIEATCILHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO WIIN
COBMECTHO CO CBEPCTHHKAMH TIPH
BBINOJIHEHUH XMMUYECKOTO KCIIEPUMEHTA,
MPAKTUIECKON pabOTHI TIO UCCIIETOBAHHIO
CBOWCTB M3y4ae€MbIX BEILECTB, peaar3aluu
y4eOHOro MpoeKTa u (opMyJInpoBaTh
BBIBOJIBI T10 pe3yJIbTaTaM MPOBEAEHHBIX
WCCIIEIOBAHUM ITyTEM COTIIACOBAHUS
MO3UIMI B X0J1€ 00CYXJIEHHs U oOMEeHa
MHEHHUSIMHA

0) coBMeCTHas JACSITCIBHOCTD:

MOHMMAOT ¥  HWCIONB30BaTh IMPEUMYIIECTBA
KOMaHHOW ¥ WHIUBHUyaJIbHOU PaOOTHI;
BBIOUPAIOT TEMATHKY U METOBI COBMECTHBIX
JEHCTBHUH ¢ y4eTOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH KaKI0ro 4iIeHa KOJJICKTHBA;
MPUHUMAIOT IIeJId COBMECTHOH JIESITEIbHOCTH,
OpPTaHW30BBIBAIOT M KOOPJWHUPOBATH JCHCTBHS
[0 €€ JOCTIIKEHMIO: COCTABJIATh IIJIaH JIEHCTBUH,
pacopenensaTh  pojd  C  Y4ETOM  MHEHHUM
YYaCTHHUKOB, 00CY)KIaroT pe3yibTaThl
COBMECTHOM paboThI;

0) coBMeCTHas ACSITCIBHOCTD:
MMOHMMAIOT U UCIOJH30BaTh MPEUMYIIECTBA
KOMaHIHOW W WHIAMBUIYAJIbHOW paOOThI MpU

perieHnn XUMHYECKOU POOJIEMBI,
000OCHOBBIBAIOT HEe00XO0INUMOCTh
MIPUMCHCHHUS TPYIIITOBBIX dbopm

B3aUMOJICHCTBUSL TP PCIICHUU Yy4eOHOM
3aJ1a4u;

BBIOMPAIOT TEMaTUKy n METOJIBI
COBMECTHBIX JCUCTBUH € Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 WieHa
KOJJIGKTHBA,
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OLIEHUBAIOT KaueCTBO CBOEro BKJIAJa M Ka)JO0ro
yYaCTHHKAa KOMaHIbl B OOWIMI pe3yapTaT 110
pa3paboTaHHBIM KPUTEPHSIM,

MIPEJIAraloT HOBBIE ITPOEKTHI, OLIECHUBAIOT UJIEU C
MO3UIIUN HOBU3HBI, OPUTUHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

KOOPAMHUPOBATH U BBIOJIHATH paboTy B
YCIIOBUSIX pEalIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJECHCTBUS;
OCYIIIECTBIIATh O3UTUBHOE CTPATETMUECKOE
MOBEJICHHUE B PA3JIMYHBIX CUTyallUsX, IPOSBIAThH
TBOPYECTBO U BOOOpaskeHHE, OBITH
WHUIMATUBHBIM.

MIPUHUMAIOT Leib COBMECTHOM
JIeATEIBHOCTH, OpPraHHW30BBIBATH U
KOOPJIMHHUPOBATH IENCTBUS j1(0) eé

JOCTH>KEHHIO: COCTaBJIATh IUJIaH JACHCTBUM,
pacnpenensaTh poiauM € y4ETOM MHEHUH
Y4aCTHHKOB, 00CyXKIa10T pEe3yabTaThI
COBMECTHOM pabOTHI;

OLICHUBAIOT KAdyeCTBO CBOEr0 BKJIaga U
BKJIQJla KaXJIOrO0 YYaCTHUKA KOMaHJIbl B

o0muii  pe3yapTarT MO pa3paboTaHHBIM
KPUTEPHSIM;
MIPEJIAraloT HOBBIE IPOEKTHI, OLIEHUBAIOT
uaeu C HO3ULIUU HOBH3HBI,
OpPUTMHAJIBHOCTH, IIPAKTHYECKON
3HaYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE
IIOBEJICHUE B  DPa3IUYHBIX  CHUTyalUsX,
MPOSABIIATH TBOPYECTBO M BOOOpa)KEHHUE,
OBbITh HUHUIIMATUBHBIM.

OBiageHne yHHBepPCAJIbHbIMH
PeryasiTHBHBIMU JICHCTBUSIMU:

a) caMOOPTaHU3aIINs:
CaMOCTOSITENILHO OCYIIECTBIATH MMO3HABATEIBHYIO
ACATCIIBHOCTDh, BBISIBIISITH HpO6J’I€MBI, CTaBUTh U

dbopMynupoBaTh  COOCTBEHHBIE  3aJayd B
00pa3oBaTeIbHON NIESITEIbHOCTH M KU3HECHHBIX
CUTYaLMSIX;

CaMOCTOSITEIBHO COCTAaBJISITh IJIAaH  PEIICHHS

npobJeMbl € YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHmpsATh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE
JIMYHBIX IPEIIOYTEHUN;

JIeNIAl0T OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh
ero, OpaTb OTBETCTBEHHOCTD 32 PELLEHUE;
OLIEHUBAIOT IPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO M IPOSBICHHIO
IIUPOKON SPYIUIIMK B PA3HBIX 00JIACTIX 3HAHUH,
MIOCTOSIHHO TTOBBIIIAIOT CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBCHb;

a) caMOOPTaHU3aIINs:

CaMOCTOSITENIBHO IUIAHUPOBATh u
OCYHIECTBJISATh  CBOKO  ITO3HABATEJIBHYIO
NEATENBHOCTD, ONPENEIIsAs €€ LEeNH U 3aJauH,
KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH
KOPPEKTHPOBATh IPEAJIaraéMblii aarOpUTM
NEUCTBUI MpH BBHINOJHEHUH Y4YEOHBIX U
UCCIIEIOBATENIbCKUX ~ 3a/a4,  BBIOMpATh
HanOosee  DPGEKTHBHBIA  CHOCOO0 WX
pemieHus ¢ y4€TOM IIOJIyYE€HHs HOBBIX
3HAHMA O BEIIECTBAX W  XUMHUYECKHUX
peakuusx;

0) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTH
KOPPEKTUBBl B JCATENBHOCTb,  OLEHUBAIOT
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIaJIeTh HaBBIKAMHU I103HABATEIbHON pediaexcuu
Kak OCO3HaHHs COBEpPUIAEMBIX JCHUCTBUH U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHHMIA;

UCHOJIb30BAaTh MPUEMBl pe(eKCUu ISl OLEHKH
CUTYalluH, BBIOOpa BEPHOT'O PEILICHUS;

YMETb OLICHUBAIOT PUCKM U CBOEBPEMEHHO
IMPUHUMAIOT PCIICHUSA IO UX CHUXKCHUIO,

0) CaMOKOHTPOJIb:

AaBaTb OUCHKY HOBLIM CUTyallUsAM, BHOCUTDH
KOPPEKTUBBI B JCATEIBHOCTh, OIEHHBAIOT
COOTBETCTBHE PE3yJIBTATOB IIEIISIM;

BIIAJICTh HaBbIKAMH  TT03HABATEIHHOM
pediiekcuM Kak OCO3HAHMS COBEPIIAEMbIX
JCWCTBUI M MBICIUTENBHBIX IPOIECCOB, HX
pE3yJIbTATOB M OCHOBAHUIA; HCIOJB30BATh
npu€MbI pedIeKCHH sl OLICHKU CHTYAIlHH,
BBIOOPA BEPHOTO PEIICHHUS;

YMETh OIICHUBAIOT PUCKH M CBOEBPEMEHHO
MPUHUMAIOT PCIICHUA 110 UX CHUXKCHUIO,
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MPUHUMAIOT MOTUBBI U apryMEHTBl JIPYTHX
IIPU aHAJIN3€ PE3YJbTATOB JAEATEIbHOCTH;

B) SMOIMOHAIbHBIN WHTEJUICKT,
MIpeanoiaraoumi copMrUpoOBaHHOCTD:
CaMOCO3HAHHS, BKJIFOYAIOIIETO  CIOCOOHOCTH

[IOHUMAIOT CBOE€ 53MOLIMOHAJIBHOE COCTOSHUE,
BUJETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHON cdephl, OBITb YBEPEHHBIM B

cebe;

CaMOperyJIMpOBaHUs, BKJIIOYAFOIIIETO
CaMOKOHTPO!JIb, YMEHHE MIPUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE MOBEJCHNE,
CIOCOOHOCTH a/IalTUPOBATHCSA K IMOLIMOHAIBHBIM
W3MEHEHUSM H TPOSBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEU MOTHBAIIUH, BKJIIOYAIOIIeH
CTPEMJICHHE K JIOCTH)KCHUIO LEIW U YCIEXY,
OIITHMH3M, MHHUIIMATUBHOCTD, YMEHHUE

JIEMCTBOBATh, NCXOS U3 CBOMX BO3MOKHOCTEH;
SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMTOHUMAIOT
SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YYHUTHIBAIOT
€ro Opu  OCYLIECTBICHUM KOMMYHUKALUU,
CIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;
COLMAJIbHBIX HaBBIKOB, BKJIIOYAFOIIINX
CIIOCOOHOCTh  BBICTPAMBAIOT  OTHOIIEHUS  C
OPYTMMH  JIOJbMH, 3a00TUTBCS, TPOSBIATH
UHTEpEC U pa3peuiatoT KOHPIHUKTHI;

B) SMOIIMOHAIBHBIN MHTEJIICKT:

c(hOpMHUPOBAHHOCTH CaMOCO3HaHHS,
BKJIFOYAIOIIETO CIIOCOOHOCTH ITOHHUMAIOT
CcBOE DMOIIMOHAJILHOE COCTOSIHUE, BHJIETH

HampaBJICHUS pa3BUTHS COOCTBEHHOM
AMOITMOHATBHON chepsl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEeryJIMPOBaHUs, BKITIOYAOIIETO
CaMOKOHTPOJIb, yMEHHe NPUHUMAIOT
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHUE,
CIIOCOOHOCTH aJanTHPOBaTHCS K

SMOLMOHAIBHBIM U3MEHEHUSM U HPOSIBIATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHl  MOTHBAIMM, BKJIIOYAIOIIEH
CTpEeMJICHHUE K JOCTHKCHHIO TICJIA U YCIIeXY,
ONTHMHU3M,  WHHUIMATUBHOCTh,  yMEHHE
HCﬁCTBOBaTB, NUCXOs n3 CBOUX
BO3MOXKHOCTE;

OMIIATHH,  BKJIIOYAKOIIEH  CIIOCOOHOCTH
MMOHUMAIOT  SMOLMOHAIBHOE  COCTOSHHC
JIpYTHUX, YYUTBIBAIOT €ero npu
OCYIIECTBICHUH KOMMYHHKAIUH,
CIIOCOOHOCTH K COUYYBCTBHIO u
COTIepPEKUBAHHIO;

COIINAJIBHBIX HaBBIKOB, BKJIFOYAKOIIINX

CHOCOOHOCTh BBICTPAMBAIOT OTHOIICHUS C
JOPYTMMHU JIFOJIbMHU, 3a00THTHCS, MPOSIBIISITH
MHTEPEC U Pa3peIaroT KOH(IUKTHI.

T') IpUHATHE ce0s U APYTUX JIOCH:

MPUHUMAIOT ce0sl, TOHUMAasi CBOM HEJJOCTATKH U
JIOCTOUHCTBA,

MPUHUMAIOT MOTUBBI M aPTYMEHTHI IPYTUX JFO/IEH
MIPU aHAJIM3€ PE3yIbTATOB JIEATEIbHOCTH;
MpU3HABATh CBOE MTPABO U MPABO JIPYTUX JIIOJCH
Ha OLINOKH;

Pa3BHBAIOT CIIOCOOHOCTH MOHUMAIOT MHP C
MO3UIIMHU IPYTOTr0 YeJIOBEKa.

T') IpUHATHE ce0s U APYTUX JIOCH:
NMPUHUMAIOT  ce0s, TOHHUMAasd
HEJOCTATKH U JIOCTOMHCTBA;
NPUHUMAIOT MOTUBBl M  APTyMEHTHI
JIpYyruX TIpU aHaiM3e pPe3yJIbTaToB
NesITeIbHOCTH;

MIPU3HABATH CBOE MPABO M MPABO JPYTUX
Ha OIIMOKWU;

pa3BUBAIOT CHOCOOHOCTh HOHUMAIOT
MHUD C MO3UILUH JPYroro 4ejaoBeKa.

CBOU

3. [IpenmeTHbIe pe3yabTaThl

IIpeameTtnsbie pe3yabraThl o ®I'OC COO

KonkperusupoBaHHubie
pesyabtarsl (IIPII)

NpeIMETHbIC

1) chopMUpPOBaAaHHOCTH MPEICTABICHUIN: O
XUMHYECKON COCTaBIISIOLICH
€CTEeCTBEHHOHAYYHOU KapTHHBI MUPA, POJIH
XUMUH B IO3HAHUU SBICHHUMA IPUPOJIBI, B
(hOopMUPOBAHUY MBILUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPAaMOTHOCTH,
HE00XO0IMMOI JUIsl peHIeHHs TPAKTHUYECKHUX

BoinmyckHUK OyaeT 3HATH:

OCHOBOIIOJIATAIONIUE TOHATUSA (XUMHYCCKHI
3JIEMEHT, aTOM, H30TOII, S-, P-, d-3JIEKTPOHHBIC
opOUTaTM aTOMOB, HMOH, MOJSIPHBIH OO0BEM,
BaJICHTHOCTD,
XUMUYECKasi CBs3b (KOBaJICHTHAs,
METa/UTMYECKast, BOJOPOJHAs), OSJICKTPOHHAsS

CTCIICHb OKHCJICHHUA,

HOHHAas,
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3a/1a4 1 9KOJIOrM4eCKH 0O0OCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHON
cpene;

2) BaJieHHe CUCTEMOM XMMUYECKHX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraromiye
MOHATHUS (XMMHUYECKHH JIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb
OKHCJICHUS, XUMUYECKasl CBA3b, MOJIb,
MOJISIpHasl Macca, MOJIIPHBIN 00beM,
yIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIIa, pajnuKai, u30Mepusi, U30MepHl,
TOMOJIOTHUECKH Psijl, TOMOJIOTH,
YIIEBOJIOPOABI, KUCIOPO- U a30TCOJAEPIKAIIHE
COEJIMHEHUs], OMOJIOTUYECKU aKTUBHBIC
BeIlecTBa (YIIICBOIBI, KHUPHI, OCIIKH),
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COeIMHEHHS,
KpHUCTaJJIU4ecKas perieTka, TUITbl XUMHUUYECKHX
peaxiuii (OKHCIUTEIHHO-BOCCTAHOBUTEBHEIE,
9K30-M HJO0TEPMUYECKHE, PEaKIIMU HOHHOTO
oOMeHa), pacTBOp, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS
TIVICCOIMAIINS, OKUCIIATENb, BOCCTAHOBUTEIIb,
CKOPOCTh XUMUYECKOU PEaKIIui, XUMHUIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOSHUS OPraHUYeCKUX
BemectB A.M. bytneposa, Teopus
ANEKTPOIIUTUIECKON JUCCOLIUAIINH,
nepuoanueckuil 3akoH [[.11. Menneneena,
3aKOH COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3BIK XUMUH,
(akTOJIOrMUECKUE CBEICHHS O CBOICTBAX,
COCTaBe, MOJyYEeHUH U O€30IacCHOM
HCIOJIb30BAHNH BaKHEHIIINX HEOPraHMYECKUX
Y OpraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa;

3) chopMUPOBAaHHOCTH YMEHHI BBISBIISITH
XapaKTepHbIe IPU3HAKU U B3aUMOCBS3b
W3Y4YECHHBIX OHSITUNA, TPUMEHSTh
COOTBETCTBYIOLIHME MOHATHUS MPU ONHUCAHUU
CTPOECHHS Y CBOMCTB HEOPTAHUYECKUX U
OpPTraHWYECKHX BEIECTB U MX MPEBPALICHUH;
BBISIBJISITH B3AaUMOCBSI3b XUMHUECKHUX 3HAHUI €
MOHITHSIMH U TIPEICTABICHUSIMU IPYTHX
€CTEeCTBEHHOHAYYHBIX MPEIMETOB;

4) chopMHupOBAaHHOCTH YMEHUH UCTIOIB30BATH
HAaWMEHOBAHMSI XUMUYECKUX COCTUHEHUI
MEX1YHapOAHOI'O COH03a TEOPETUUECKON U
MIPUKJIAIHON XUMUH U TPUBHAJIbHbIE Ha3BaHUS

000JI04YKa aToMma, MOJICKYJIa,
DJIEKTPOOTPULIATEILHOCTD, CTPYKTypHas
dbopmyna (pa3BEépHyTas M COKpalI¢HHAs),

MOJIb, MOJISIpHas Macca, YIrI€pOAHbIN CKEJET,
(GyHKIMOHANbHAS TPYINa, paauKall, H30Mepus,
U30MEpPBI, T'OMOJIOTMUECKHUH psiJl, TOMOJIOIH,
YIJI€BOAOPOABI, KUCIOPO/- U a30TCOAEpIKalLINe
COEJIMHEHUS, MOHOMED, II0JIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHUs); KpUCTAJUIMUECKas  pen€rka,
TUIOBl  XMMHUYECKHX  peakluil, pacTBop,
AJIEKTPOJIUTHI, HEDJIEKTPOJINTHI,
JIEKTPOIUTUYECKAs JUccoIanus,
OKHUCJIUTENNb,  BOCCTAHOBUTENb,  CKOPOCTH
XUMUYECKON peaxIuy, XUMHYECKOE
paBHOBECHE, TEOPUM U 3aKOHBI (TEOpHs
CTPOEHHUSI OpraHM4eckux BemecTB A. M.
BbytnepoBa, 3aKk0H cOXpaHEHHs] MacChl BEIIECTB
TEOpHUsl  DJEKTPOJUTUYECKON  JIUCCOLUALNH,
nepuoanueckul 3akoH J[ W Menneneesa,
3aKOH COXPAHEHMs U TPEBPALICHUS SHEPIUU
NPU XUMUYECKUX PEaAKIUIX);

3aKOHOMEPHOCTH,  CHUMBOJIMYECKMH  SI3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JIEIKALIIIE
B OCHOBE IIOHUMaHMA TPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX ABJICHUH,
(akToJIOrMUeCKue CBEJEHHs O  CBOMCTBAx,
CoCTaBe, MOJTyYEHUH u 0e30macHOM
HCIOJIb30BAaHUU Ba)KHEHIINX HEOPraHWYECKHUX
BEUIECTB B  OBITY U NPaKTUYECKOH
JesITeIbHOCTH YeNIOBEKa;

0 XMMHUYECKON COCTaBIISIOIEH €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa, POJIM XUMHU B
MO3HAHUU SBJICHUN NPUPOJBI, B
(OpMHUPOBAHUN MBIIUIEHUS U KYJIBTYPBI
JIUYHOCTH, €€ (QYyHKIIMOHATIBHONU I'PaMOTHOCTH,
HEOO0XOAUMOM ISl pEeLIeHUs TPAKTUYECKUX
3a/1a4 U SKOJIOTMYeCKH 0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO U IIPH-
pOIHOM cpene;

BoinyckHuk O0yaeT yMeThb:

8bIA16IAMb  XAPAKTEPHbIE MPU3HAKU
MOHSITUH, YCTaHaBJIUBAaTh Ux
B3aUMOCBSI3b, UCNONL3068AMb
COOTBETCTBYIOIIINE MOHSITUS npu
ONKCAHUU COCTaBa, CTpOCHUA U
MpeBpaIleHUN OpPraHUYECKUX 51
HEOPraHMYECKUX COECIMHEHUIA;
UCNOIb306aMb XUMHYECKYIO CUMBOJUKY
JUIsL  COCTaBJIEHUSI  MOJIEKYJIIPHBIX  H
CTPYKTYPHBIX (pa3BépHyTOH,
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Ba)KHEHMIIINX BEIIeCTB (3TUJICH, alleTHIICH,
rmuepuH, Genon, popmanbIerus, ykCycHas
KHUCJIOTA, TJIMLIMH, YrapHbIA ra3, yriIeKUuCIbIi
ra3, aMMHaKk, raiieHasi U3BecTb, HerameHas
W3BECTh, MUTHEBASI COJIa U IPYTUX), COCTABIISATH
(hopMyIIbl HEOPraHUYECKUX M OPraHUYECKHX
BEILECTB, YPAaBHEHUS XUMUUECKUX PEAKIH,
OOBSICHATH UX CMBICIT; IOJTBEPKIATH
XapaKTepHble XUMHUECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOLIMMHU YKCIIEPUMEHTAMU U
3aMUCSIMU YPABHEHHUI XUMUYECKUX PEaKIIHii;
5) cpopMHUPOBAaHHOCTH YMEHUH YCTaHABIMBATD
MIPUHA/IJICKHOCTh U3yYEHHBIX HEOPraHNYEeCKUX
Y OPraHUYECKUX BEIIECTB K OINPEICIIEHHBIM
KJIaccaM U Irpyniam COeINHEeHUIH,
XapaKTepu30BaTh X COCTAB U BayKHEHIINE
CBOICTBA; OMpPENEeNsITh BUIbI XUMHUYECKHX
CBsi3ell (KOBaJICHTHAs, MOHHAsI,
MeTasInyecKasi, BOJOPOIHAs ), TUIIbI
KPUCTAJUTMIECKUX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATH XUMUUYECKHUE PEAKIUH;

6) BiajieHNe OCHOBHBIMHM METO/IaMH HAyYHOTO
MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN
(HabmroieHNe, U3MepeHne, SKCIIEPUMEHT,
MOJIETUPOBaHNUE);

7) cOpMHPOBAHHOCTH YMEHHI TIPOBOIUTH
pacyeTsl M0 XUMUYECKUM GopMyIaM U
YpaBHEHHUSAM XHUMUYECKHUX PEaKIil ¢
WCIIOJIb30BaHNEM (DU3MUECKUX BEIUYHH,
XapaKTepU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOUW CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BAaTh CUCTEMHbIE
XUMHAYECKHE 3HAHUS [T IPUHATHUS PEIICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHUEM;
8) cpopMUpOBaHHOCTH YMEHUH IJIAHUPOBATH U
BBITIOJTHATH XUMHUYECKUI SKCIIEPUMEHT
(mpeBpalleHns: OPraHUYeCKUX BELIECTB IpU
HarpeBaHWH, TIOyYCHHE dTHIICHA U H3yICHHE
€ro CBOMCTB, Ka4YeCTBEHHbBIC PEaKIUH Ha
aJbJIETU/IbI, Kpaxmall, YyKCYCHYIO KUCIIOTY;
JieHaTypanus OEIKOB IIPH HAaIPEBaHHH,
LBETHBIE peakuu OEIKOB; IPOBOIUTH
peaxI HOHHOTO 0OMeHa, OTPeNeNATh Cpeay
BOJHBIX PACTBOPOB, KAU€CTBEHHBIE PEaKLUU Ha
cynbdar-, kKapOOHAT- ¥ XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHUS; pelaTh
9KCHEPUMEHTAJIBHBIC 3a/1a41 [0 TeMaM
"Metamibl" u "Hemertanmisl'") B COOTBETCTBHH C
MpaBUJIAMH TEXHUKHU 0€30MacCHOCTHU MPU
0o0pallieHnH ¢ BENECTBAMHU U Ja00PaTOPHBIM

COKpaIIEHHOMN )
BCIICCTB W
peaxIuii; U320MAaABIUBAMD MOJIeIN
MOJICKYJl ~OpTraHMYECKUX BEIIECTB  JUIS
WUTIOCTPAllMM WX~ XHMHYECKOro |
MPOCTPAHCTBEHHOI'O CTPOCHHS;
YyCmanaeiueams MPUHAJICKHOCTh
W3YUYCHHBIX OPraHUYECKHUX BEIICCTB I10
X COCTaBy M CTPOCHHIO K OTPEICIEHHOMY
KJIacCy/Tpyrime COSTUHECHUI
(YrJieBoopo/isl, KHCJIOPO/I- u
a30TcoJIeprKalre COCIUHCHHUS,
BBICOKOMOJICKYJISIPHbBIC COCJIMHEHMUST);
dasamb UM Ha3BaHUS o
CHCTEMaTHYSCKOMH HOMEHKJIAType
(IUPAC), a IIPUBOJIUTH
TpUBHAJIbHBIC  HA3BaHUSI  OTJACJIbHBIX
OpPraHHYCCKHUX BCIIIECTB (3THIICH,
MPOIMWICH, aleTHJICH, JSTHJICHTJIUKOb,
TJIMIEPHH, denom, dbopmanpaerun,
aneTajgbJeTu/I, MypaBbHHAs KHCJIOTA,
YKCyCHasi KHCJIOTa, OJICMHOBAsi KHCJIOTa,

hopmyn
YpaBHEHUU

OpraHU4Y€CKHuX
XUMHYCCKHUX

TaKXEC

CTeapuHOBasI KHUCJIOTA, TJII0OKO3a,
dbpyxTo3a, Kpaxmad, LIeJJTI0JI03A,
MIMOAH) ¥ TPUBHUAJbHBIC  Ha3BaHUS

OTJICITbHBIX HEOPraHWYECKHX BEIICCTB
(yrapHblii Ta3, YriIeKUCIbIA Ta3, aMMHUaKk,
rameéHasi M3BECTb, HEramcéHass H3BECTb,
MUTHEBasl cola, MUPUT U AP,
ycmanasiueams MIPUHAICI)KHOCTh
HEOpPraHUYECKHUX BEIIECTB MO UX COCTaBY K
omnpeieIiEHHOMY KJaccy/rpyrime
CoeqWHEHUM (MPOCThIE BEIIECTBa
METaJIbl W HEMETAJIbl, OKCHJIBI,
OCHOBaHUS, KHCJIOTBI, am@oTepHbIC
TUAPOKCHUIBI, COJIN);

onpedensimsb BUIBl XUMUYECKON CBSI3U B
OpPTraHUYECKUX COCTUHCHUSX (OIMHAPHBIC
U KpaTHBIE);

NpUMEHAMb IOJIOKEHUS TECOPUH
CTPOCHUSI OpraHUYECcKUX BelrecTs A. M.
Bbytneposa JUTSL OOBSICHEHUSI

3aBUCUMOCTH CBOMCTB BEHIECTB OT WX
COCTaBa M CTPOCHMUS; 3aKOH COXPaHECHUS
MaccChl BEIIECTB;

PAcKpwvleams CMbICH IEPUOIUUECKOTO
3akoHa J[. 1. MenaeneeBa u
JIEMOHCTPHUPOBATH €TI0
CHCTEMAaTU3HUPYIOIIYI0, OOBSICHUTEIHLHYIO
U TIPOTHOCTHUYECKYIO (DYHKITNU;
xapakmepu3zoeams dIEKTPOHHOE
CTPOCHHUE aTOMOB XMMHYECKUX
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000py/OBaHUEM; IPEJICTABISTH PE3YIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTa B (hOpMe 3arucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIIMI 1
(hopMyIHpOBaTh BBEIBOJIBI HA OCHOBE ITHX
pe3yNbTaToB;

9) chopMUPOBAHHOCTH YMEHUS aHATU3UPOBATH
XUMHUYECKYI0 HHPOPMALUIO, TIOTyYaeMyto U3
Pa3HbIX UCTOYHHUKOB (CPEACTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U 1pyrue);

10) chopMupOBaHHOCTH YMEHHIA COOIIOIATH
MpaBmJIa HKOJIOTMYECKHU 1[E1eCO000pa3HOTOo
MOBEICHUS B OBITY U TPYAOBOH JESITEILHOCTU
B LIEJISIX COXPAHEHHsI CBOETO 3/I0POBBS U
OKpPY’KaIoILle! PUPOTHON CPENbl; YUUTHIBATh
OIAaCHOCTh BO3/ICUCTBHUS HA )KUBbIE OPTAHU3MBbI
OTpEJIETICHHBIX BEIIECTB, TOHUMAsI CMBICT
MoKa3aTess NpeAebHON JOMYyCTUMON
KOHIICHTpAIIUH;

11) nnst oGydaromumxcst ¢ OrpaHUYEeHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI:
c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOAAaX
MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUIA;
12) nmst cremnsIx ¥ C1a00BUIASIIAX
oOyuaromuxcsi: chopMHUPOBAaHHOCTH YMEHHUS
HCIIOJIb30BaTh PElbe(YHO TOUCUHYIO CHCTEMY
ob6o3nauenwuii JI. bpaiins nns 3anucu
XUMUYECKUX (HOPMYII.

3JIeMeHTOB 1—4 1iepuo10B
[Tepronuueckoit CUCTEMbBI XUMHUYECKHUX
aneMmenToB JI. 1. Menpeieena,
HCTIOJIb3Ys TTIOHATHS «S-, P-, d-
AJIEKTPOHHBIE OpPOUTA- JIN,
«IHEPreTUUYECKHUE YPOBHUY; 00bACHANMb
3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB
XUMMNUYCCKHUX DJICMCHTOB U UX
COCIMHEHUM 10 TIepHoIaM U TpymIam
ITeproanueckoit CHCTEMBI XUMHUYECKHUX
anemenToB JI. 1. Mennaeneena,
xapakmepuzoeams COCTaB, CTPOECHUE,
(pu3nyueckne W XUMHYECKHE CBOWMCTBaA
THUIITNYHBIX HpGHCTaBHTeHeﬁ paSJ'II/I‘-IHBIX
KJIAaCCOB OPTaHUYECKHUX BEIIeCTB (METaH,

dTaH, OJTUJICH, TPONWJICH, AaIlleTUJICH,
Oyranuen-1,3, MeTuioyTaaueH-1,3,
OeH3oI, METaHOJI, STAHOII,
STUJIEHTJTUKOJIb, TJIMIICPUH, dbeHnon,

anetajabJeruj, MypaBbUHasE U YKCyCHast
KHUCJIOTBHI, rJII0K03a, Kpaxmaii,
[IEJUII0NI03a, AMHUHOYKCYCHAasi KHCJIOTA);
ULTIOCMPUPOBAMb TEHETUYECKYIO CBSI3b

MEXIY HUMHU YPaBHEHUSAMU
COOTBETCTBYIOLINX XUMHUYECKHUX
peakumit c HWCIOJIb30BaHUEM
CTPYKTYPHBIX (pOpMYyIT;

Kaaccugpuyuposamsw XAMHYICCKUE
peakuuu TI0 pa3JIUYHbIM MOpPHU3HAKAM
(uncmy W COCTaBy  pearupyrommx

BEIIECTB, TEILIOBOMY 3G (PEeKTy peakiuu,
U3MEHEHUIO CTEeTICHEeH OKUCIICHUSI
3JIEMEHTOB,  OOpPaTUMOCTH  pPEaKLHH,
YYaCTHIO KaTaau3aTopa);
xapaxmepuzosams (onucvléamy) 001N
XUMHUYECKUE CBOWCTBA HEOPTAaHHIECKUX
BEILIECTB Pa3- JMYHBIX KJIACCOB;
noomeepicoams CylecTBOBaHNE
T€HETUYECKOU CBSI3U MEXY
HEOPTraHNYECKUMH BEIIECTBAMH C
MIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUIL;
xapakmepuzoeamo UCTOYHUKU
YTJIEBOJIOPOHOTO CBIPbS (HedTh,
NPUPOAHBIA Ta3, Yroiyib), CHOCOOBI HX
nepepadoTKu u MMPaKTUYECKOE
MPUMEHEHUE NPOAYKTOB IepepadOTKH;
npoeooumsb BbIYUCICHUS T10
XUMHYECKUM YPaBHECHUSIM (MacCCHI,
00bE€Ma, KOJIMYeCcTBa UCXOTHOTO
BEIIECTBA WJIM NIPOJIYKTA PEAKIINH 10
HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
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OJTHOT'O M3 UCXOJIHBIX BEIIECTB MU
MPOAYKTOB PEAKIIMU; «MACCOBasi JIOJIS
BEIlIECTBAa B PacTBOPE», 00 bEMHBIX
OTHOIIICHUH ra30B MPU XUMHUYECKUX
peaKIusIx, MacChl BeIIeCTBa HIIN 00BEMa
ra3oB 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce UJIH O0BEMY OIHOTO
U3 YYaCTBYIOIIMXB PEaKIUU BEIIECTB,
TeroBoro 3¢ ¢ekra peaKIui Ha OCHOBE
3aKOHOB COXPaHEHHS MACChl BEIIIECTB,
MPEeBpAICHUS U COXPAHCHHS dYHEPTHUH);
onpedeisimb BAJICHTHOCTh U CTEIICHD
OKHUCJICHUS] XUMHYECKUX 2JIEMEHTOB B
COCIUHEHUSIX Pa3JIMYHOTO COCTAaBa; BHU]T
XUMHUYECKOHN CBSI3U (KOBaJCeHTHas,
WOHHAsl, METAJJTNYECKasi, BOAOPOJIHAs) B
COE€IMHEHUSX; TUIIKPUCTAIITNYECKON
pPEIETKA KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJNIEKYJIIpHAsl, MOHHAS,
METaTNYecKas); XapaKTep Cpebl B
BOJIHBIX PacTBOpPaxX HEOPTaHUYECKUX
COCTMHECHU;

npoeooums pPeaxkiiuy, MOATBEPKIAIOIINE
Ka4YeCTBEHHBIM COCTAB PA3IMIHBIX
HEOpPraHUYECKUX BEIIECTB;
pacno3naéams ONBITHBIM ITyTEM HOHEI,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHWYSCKUX BEIICCTB;

61a0emsb CUCTEMON 3HaHUI 00 OCHOBHBIX
MeToaax HAyIHOTO TMO3HAHUS,
HCIIOJIB3YEeMbIX B XHMHUHU TIPU U3YUYCHUU
BEIIECTB W  XUMHWYCCKHX  SIBJICHHUH
(HabmroieHne, U3MepeHne, SKCIIEPUMEHT,
MOJCIUPOBAHUE), UCNONIL308AMb
CHUCTEMHBbIE XWUMHWYECKUE 3HaHUS IS
MPUHSATHS PEIICHUH B  KOHKPETHBIX
JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH M WX NMPHUMCHCHHEM
cobnrodams  npaseuia  NOJIHL30BAHUS
XUMHYECKON MOCY/I0il U J1abopaTOPHBIM
o0opymoBaHHeM, a TaKXe MOpaBuia

oOpareHus c BEIeCTBAMMU B
COOTBCTCTBHUHU C I/IHCprKI_[I/IHMI/I I10
BBIITOJTHEHH IO JTabOPaTOPHBIX
XUMHNUYCCKUX OIIBITOB,

cocmasnsams ypaBHEHHUS peakuui
pA3JIMYHBIX TUIIOB; TTOJHBIC U
COKpalniéHHbIC YpaBHEHUS peaKIuit
HOHHOTO OOMEHAa, YYUThIBAsI yCIIOBUS,
MPU KOTOPBIX 3THU PEAKIUU UIYT 10
KOHI1;

packpvieams CYUTHOCTh OKUCIUTEIbHO-
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BOCCTaHOBHUTEIIBHBIX PEAKITUH
MIOCPEJICTBOM COCTAaBJICHHUS IJIEKTPOHHOTO
OajaHca dTUX pPEaKIUi;

00bsCHAMb 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOH peakIu OT Pa3IMIHbBIX
(hakTOpOB; XapaKTep CMEILECHUs
XHMHUYECKOT'O PAaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO BO3JACUCTBUS
(mpuatun Jle Hlartenswe);
Xapakmepuzo6ams XUMHYECKHE TPOLECCHI,
JIeXKAIIue B OCHOBE MPOMBIIIICHHOTO
MOJTyYeHHUs CEPHOM KUCIOTHI, aMMHaKa, a
TaKxe chOPMUPOBAHHOCTH MPEACTABICHUN
00 00IIMX HAYYHBIX IPUHIUIIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO

IIPOU3BOJICTBA;
NIAHUPOBAMb U GbINOIHAMb XUMHUYECKUH
SKCIIEPUMEHT (mpeBpaieHus

OpraHWYECKUX BEIICCTB IPU HArPECBAaHHH,
MOJIydYeHUe DTHWIEHAa W H3Yy4YCHUE €ro
CBOMCTB, Ka4eCTBEHHBIC peakuu
OpraHU4YCCKUux BCIIICCTB, JACHaTypauusa
OCIIKOB  TIpU  HArpeBaHWUU,  IIBETHBIC
peakiuu OeNKOB;(pa3yIoKEeHUE MEPOKCHIA
BOJIOpOJIa B TMPHUCYTCTBHHM KaTaJU3aTopa,
OTpeNieJICHHEe Cpeabl PACTBOPOB BEIIECTB C
MMOMOIIIBI0 YHHBEPCAJIBHOTO HHINKATOPA,
BIIMSIHAE  Pa3IMYHBIX  (pakTOpoB  Ha
CKOPOCTh XHMHYECKOH PEaKIUH, PEeaKIUH
WOHHOTO OOMEHA, KaYeCTBEHHBIC PEaKIIUH
Ha cyJib(daT-, KapOOHAT- U XJIOPUI-AaHUOHBI,

Ha KaTHOH aMMOHUS; pelieHue
SKCIEPUMEHTAJIBHBIX 3aJad [0 TeMmaM
«Metannp» )51 «Hemeranmsi») B

COOTBETCTBMM C TMpaBWIAMH TEXHHUKHU
0e3omacHOCTH  HpU  OOpalleHun ¢

BellleCTBAMHU u 71a00paTOPHBIM
000pyIOBaHUEM, npeocmasisimo
pe3yabTaThl XUMHUYECKOTO HKCIepUMEHTa
B dhopme 3anucu ypaBHEHHUM
COOTBETCTBYIOILIUX peakuui u
dopmynuposams BBIBOABI HA OCHOBE 3THUX
pe3yIbTaTOB;

KpumuyecKku aHanu3uUpo8amn
XUMHUYECKYIO nH}pOopMaIuio,

MOJIydaeMyl0 W3 pPa3HbIX HCTOYHUKOB
(CMU, UntepHeT u 1p );

coonodoams  npasuia SKOJIOTUIECKHU
1eaecoo0pa3Horo TMOBEACHUS B OBITY H
TPYJAOBOM  NIEATEIIBHOCTH B IEJISIX
COXpaHEHHS  CBOETO  3J0POBbS |
OKpY>Karouieu NPUPOTHOMN cpenpbl;
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0CO3HaAB8ams OINACHOCTH BO3JCHCTBHUS Ha
JKUBBIC OpraHu3Mbl
OpPraHUYECKUX BENUIECTB, IIOHUMAsi CMBICIT
nokasaTeJst K,
npuMepax CcHocoObl

ONpeIEIEHHBIX

NOACHANb Ha
YMCHBIICHU A u

OpeaOTBPALLIEHUSA BpPEIHOTO BO3-
JICUCTBUSI HA OPraHU3M YEJIOBEKa;
BeinmyckHuk BO3MOKHOCTD
HAYYUThCH:

HaGmionats, OITHCHIBATh XUMHYECKHUE
MpOIECChl W SIBJICHHS, OPraHU30BBIBATH U
MPOBOAUTH  XUMUYECKHUE  IKCIEPUMEHTHI,

BBIJIBUT'aTb TMIIOTE3bI, BBIABIIATH 3aBUCUMOCTH
MEXIY HCCIIEIYEMbIMU
OOBSCHATH  TOJY4YEHHBIE
(hOpMyIIMPOBATH BBEIBOJIBI

BCINMYNHaAMU,

pe3ynbTaThl U

2. CTPYKTYPA U COAEPKXAHUE YYEBHOT' O ITIPEJIMETA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI yU4eOHO0Il padoThI

Buj yueOHoit padoThI

Oobvem uacos

Qo0s13aTesIbHAs ayAUTOPHAs yueOHAs HATPY3Ka (Bcero) 50
B TOM YHCJIE:
JICKINH 22
nabopaTopHble pabOThI 4
IIPAKTHYECKHE 3aHATH 22
Hmoeosas ammecmayus 6 ghopme oughghepenyuposannozo sauéma 2




2.2. Kanenga

DHO-TEMATHYECCKMI IJIAH U CO/iepsKaHue Y4eOHOro npeamera «XuMus»
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HauMeHoBaHue
pa3aenoB U TeM

KoimuyecTBo
4acoB

Tema 3aHsaATHS.
Copaep:xaHue y4edGHOTro MaTepuasa, JjadopaTopHble U NPAKTHYECKHE 3aHATUS
00yYaIoLIUXCH

IlnannpyeMble BUABI JeATeLHOCTH
00y4aIOLIUXCH MCXOAS U3 MPeIMEeTHBIX U
MeTanpeAMeTHBIX pe3yJIbTATOB

DJIeKTPOHHBbIE H
uM(ppoBbIe pecypchl

1

2 3

4

5

Pazgen 1. Teopernyecku

¢ OCHOBbI OPraHHYeCKOH XMMHU

Tema 1.1.
IIpeamer
OpraHu4yecKoi XMMHH.
Teopusi XMMHYECKOTO
CTPOeHUs
OPraHu4YeCcKUX
coeiMHeHn i

JInyHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh M NPUHHUMAaTh MOTHUBBI, HAMEPEHHUS,
JOTUKY W apTyMEHTHI APYTUX MPHU aHAJIN3€ PAa3TUIHBIX BUIOB y4eOHOH AESITEIBHOCTH;
LICHHOCTHOTO OTHOLIEHHMS K HCTOPUYECKOMY U HAy4YHOMY HACIEIHI0 OTEYECTBEHHON
XHMMMH; TOTOBHOCTH OLICHUBATh CBOE MOBEJEHUE U NOCTYIKHM CBOUX TOBAapHUINEH ¢ Mmo3uuui
HPAaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE ITOCIEACTBHH ITHUX IOCTYIKOB; MTOHMMAaHUSI
cnenMPUKM XUMHHM Kak HayKH, OCO3HaHUS e€ poyid B ()OPMHUPOBAHHH PaIOHAIBEHOTO
HayYHOTO MBIIIEHUS, CO3JJaHUH I[€OCTHOTO TPEACTaBICHHUS 00 OKpYKaloIleM MHpE Kak
0 €IUHCTBE NPUPOJbl U YEIOBEKA, B IO3HAHUYU NPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH
mpo0JeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS

Ilo3naBateabubie YY/I: uConb30BaTh IPU OCBOEHUH 3HAHUN PUEMBI JIOTMYE€CKOTO MBIIUIEHUS
BBIJCIATh XapaKTepHbIC NPU3HAKU IOHATUN M YCTAHABIUBATH UX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIIME MOHATUS Ul OOBSCHEHHMS OTHCNbHBIX (HAaKTOB W SBJICHHUI; BBHIOMPAThH
OCHOBAaHHS W KPUTEPUH JUI KIACCU(PHKAINU BEUIECTB M XUMUUECKHX PEaKIWi; yCTaHABINBAThH
IPUYUHHO-CIIEACTBEHHbIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSMU;

KommyHukatuable YY/| 3a7aBaTh BONPOCH MO CYIIECTBY OOCYXZaeMOW TEMBI B XOAE
quanora W/WIM JUCKYCCHH, BBICKA3bIBaTh HAEH, (GOPMYIHPOBAaTH CBOM HPEIIOXKCHUSI
OTHOCHTENIBbHO BBHIMOIHEHUS MPEI0KEHHON 3a1auu

PerynsituBubie  YYJ/l  caMOCTOATENBHO  IIAHUPOBATb U OCYWIECTBIATH  CBOIO
[I03HABaTEIbHYIO JCATENbHOCTh, ONpenessss e€ Lenu U 3aJaul, KOHTPOJIUPOBATh U 110 Mepe
HE0OXOJUMOCTH KOPPEKTUPOBATh IpeIaracMblil aJropuTM AEHCTBHI IpH BBHINOJIHEHUHT
Y4eOHBIX WM WCCIEOBATENbCKUX 3aj7ad, BBHIOMpaTh Hambonee 3PQPEKTHBHBIA cmOco0 HX
pemiceHu ¢ yqéTOM IMOJIYYCHHUST HOBBIX 3HaHHUH O BC€IICCTBAX U XUMHUYCCKUX PECAKLUAX,

Copep:xanue yue0HOro MaTepHaJIa 1

1. IIpeamer opranmyeckoil xuMHM: ¢ BO3HUKHOBCHHUE, Da3BUTUE U 1
3HAa4YCHHE B MOJYyYEHHH HOBBIX BEIIECTB U MaTEpPHAIIOB

Teopusi cTpoeHus opraHmdeckux coenmHeHudt A.M. Byrmepoma, e€
ocHOBHBIe TonoxeHHss CTpykTypHBIe (OPMYNBI  OpPraHUYECKHX
BEIIECTB

I'omonorus, usomepus

XuMHyecKas CBS3b B OPraHMYECKUX COCJUHEHHUAX: KpaTHble CBA3H,
G- U T-CBS3U

IIpencraBienne 0  KJacCHpUKAIMM  OPTaHWYECKUX  BEIIECTB
Homenknatypa oOpraHM4ecKHMX COEOUHEHMH (cucTeMaTHyeckas) H
TpUBUAIbHBIC HAa3BaHUSA BAKHEHIIUX IpPEICTAaBUTEICH  KJIaccoB
OpraHUYEeCKUX BELIECTB

JdemMoHcTpauuu

HOHSITHI
MpPU3HAKH),

PackpbiBaTh  CMBICI  HM3y4aeMBbIX
(BBIABISITH UX  XapaKTEpHbIE
YCTaHaBIHBATh UX B3aUMOCBS3b
IIpuMeHSATh, NOJNOXKEHHUS TEOPUM CTPOCHHUS
opraHudeckux coeauHeHudt A. M. Byrneposa
UIE  OOBSICHEHHST  3aBHCHMOCTH  CBOWCTB
BEILI[ECTB OT UX COCTaBa U CTPOCHUS
Hcnonp30BaTh XUMHUECKYIO CHMBOJHKY JIJIS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX

(pa3BépHyTOii, COKpaIEHHOMN) dhopmyn
OpPTaHUYECKHUX BEIIEeCTB

OnpenensTe  BUIBl ~ XMMHYECKOH  CBS3M
(onuHapHBIE, KpaTHBIE) B  OPTraHUYECKUX

https://resh.edu.ru/subject/le
sson/6149/
https://resh.edu.ru/subject/le
sson/4823/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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O3HaKOMJICHHE ¢ 00pa3laMu OpraHHYeCKHX BELIECTB M MaTepuallaMH
Ha UX OCHOBE; OIIBITHI IO MNPEBPALICHHUIO OPraHUYCCKUX BCIICCTB MNPH
HarpeBaHuH (IMIJaBJICHHE, 00YTIMBaHUE H TOPECHUE)

IIpakTHYecKHe U JAG0paATOPHbIE 3aHATHS 1

1. IpakTHyeckoe 3ansiTue 1. MonenupoBaHne MOJIEKYJ OPTaHUY €CKHX 1
BeniectB. CocTaBiIeHHE TOMOJIOTOB U H30MEPOB OPTaHNYECKUX COCTHMHEHUI

COEUHEHMUSIX.
PackpsiBaTh pOJIb OpPTaHWYECKOM XHUMHHU B
JKM3HU YeNIOBEeKa, WIIIIOCTPUPOBATH CBS3b C
JIPYTUMHU HayKaMu

Habto1aTh ¥ OMUCHIBATH JEMOHCTPAIMOHHBIC
ONBITHI; MPOBOJUTH u ONHUCHIBATh
J1a00paTOPHBIC ONBITHI

Paznen 2. YrieBomopoasl

Tema 2.1 IlpeneabHble
YIJIeBOOPO/BI -
AJIKAHBI

JIu4HOCTHBIE Ppe3yJbTaThl: AaKTUBHOIO HENPHSITHS JCHCTBHUH, MPUHOCSIIUX Bpex
OKpy>Kalomell  NPUPOAHOM  cpeme, yMEHUS  IPOTHO3UPOBATh  HEOIArONMpUSITHBIE
9KOJIOTHYECKHE IIOCIEICTBUS IPEANPHHUMAEMBIX JEHCTBHH M TpenoTBpamaTh UX;
HaJIM4usA Pa3BUTOro DJKOJOTHYECKOI'0 MbIIIJICHUA, 9KOJIOTHYECKOM KYJbTYpbI, OIIbITA
JESITEIPHOCTH SKOJOTHYECKOW HANpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HMHU B
M03HaBaTEIbHONH, KOMMYHHMKAaTHBHOH W COIHAJBHOM IpaKkTHKe, CIOCOOHOCTH M yMEHUS
AKTHBHO IPOTHUBOCTOSTH HACOJOTHH XeMo(hoouw;

IMo3naBateabnsle YYJI: BiageTb OCHOBAMH METOJOB HAyYHOTO IIO3HAHUS BEUIECTB U
XMUMHYECKHX peakuui; QopMymupoBaTh LedM W 3aJa4d HCCIIENOBAHMS, HCIOJIL30BATh
TIOCTABJICHHBIE W CAMOCTOSATENBHO C(OPMYINPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTa
TIO3HAHUSI ¥ OCHOBBI I (POPMHUPOBAHNS THUIIOTE3BI 110 IPOBEPKE NMPABMIBHOCTH BBICKa3bIBAEMBIX
CY)KIEHHH; BlaJieTh HaBBIKAMU CaMOCTOSITENILHOTO IIAHUPOBAHUS M MPOBEIEHUS YIEHHYECKHX
SKCIIEPIMEHTOB, COBEPIICHCTBOBATh yMEHHS HAONIOAATh 3a XOIOM IIPOIecca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €ro pe3yabTaT, (OpMYIUPOBaTH OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3ylIbTaTOB HCCIECHOBAHMS, COCTABISATH OOOCHOBAHHBIM OTYET O NpOAETAHHON
paboTe; mpuoOpeTaTh ONBIT YYCHHYECKOW MCCIeNOBAaTENbCKOM M HMPOEKTHOH esITeNbHOCTH,
TNPOSABJIATH CITOCOOHOCTH u F'OTOBHOCTb K CaMOCTOSTECIIBHOMY IIOMCKY METOHOB PEIICHUSA
MIPaKTHYECKHX 33714, IPUMEHEHHIO Pa3IMIHBIX METOIOB ITO3HAHUS;

KommynukatuHble YY]| 3a1aBaTh BONPOCH MO CYIIECTBY OOCYXIaeMOW TEMbI B XOJ¢
JQUajora W/WIM JAUCKYCCHM, BBICKAa3bIBaTh HAEH, (OPMYJIHUPOBATH CBOU HPEATONKECHUS
OTHOCHTENIBHO BHIIOIHEHHS MPEUI0KECHHON 3a1auu

PeryasstuBabie  YYJI  caMOCTOATENbHO  IUIAHUPOBaTh U OCYILECTBJIATH  CBOIO
MO3HABATEIbHYIO JESATENBHOCTD, ONpeaends eé IeNn W 3aJadu, KOHTPOIMPOBATh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpPEAJaraeMblii alroOpuTM AEHCTBUH INPU BBIIOJTHEHUN
y4eOHBIX M HCCIIEAOBAaTENbCKUX 3adad, BbIOMpaTh Hamboiee 3ddexkTuBHBI crmocobd ux
pemeHyst ¢ yaéToM MOJydeHHsI HOBBIX 3HAHHI O BelecTBaX M XMMHUYECKHX peakIusx;

Coaep:kaHue y4eGHOr0 MaTepuaJa

https://resh.edu.ru/subject

1 AJIKaHBI. COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psg MeTaH u 3TaH — 2
MPOCTEHIINE TPEACTaBUTENN aJKAaHOB: (U3NYECKHE M XHMHYECKHE
cBOWCTBa (PEaKIMM 3aMEI[eHUs] W TOPEHHs), HaXOXKAEHHE B TPUPOAE,
MIOJIy4CHHE U IPUMEHEHHE

PackpbiBaTh CMBICT M3Yy4aeMbIX  MOHATHH
(BBIIBIATH WX  XapaKTepHbIE  IIPU3HAKH),
YCTaHaBIHMBATh UX B3aUMOCBS3b, HCIIOJI30BATh
COOTBETCTBYIOIIME IOHATHS HpPH OIHMCAHUU
cocTaBa, CTPOEHHS " HpeBpalleHuH
OpPTaHMYECKHUX COCAMHEHHH

Hcnonp30BaTh XUMHUYECKYIO CHMBOJHKY IS
COCTABJIICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaImEHHOM) dopmyn

[lesson/6151/



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
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OpPTaHUYECKHUX BEI[EeCTB

YcraHaBaMBaTh NMPUHAIJIEKHOCTh BEIIECTB K
omnpefeIéHHOMY KiacCy YTIeBOJOPOJOB IIO
COCTaBy M CTPOCHHUIO, Has3plBaTh HX IO
CHUCTEMAaTH4YEeCKOM HOMEHKJIAaType; NPUBOAHUTH

TpUBHAJIbHBIE Ha3BaHUSA OTJeNBbHBIX
IpeCcTaBUTENICH yrieBoJopoaoB
HNuanBuayaabHbIe NPOEKTHI
M3yyeHune OHOMAKETOB.
Tema 2.2. JIM4HOCTHBIE pe3yabTaThl: COOMIONCHNS MPaBHI 0€30MaCHOr0 OOpalIeHNs C BEIIeCTBAaMU B
Henpeneabnsbie OBITY, TOBCEIHEBHOW XXH3HH W B TPYJOBOIl IEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY
YIJ1€BOJOPOJbI: BBIOOpY MHIWBUAYAIBHOH TpaekTopuu oOpa3oBaHMs, Oyayuiedl npodeccuu M peann3anun
alIKeHbI, aJIKaHeHbl, | COOCTBEHHBIX JXH3HEHHBIX IUIAHOB C Y4ETOM JIHYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
AJTKHHBI XUMHH, UHTEPECOB M MoTpebHOCTel oObIiecTBa;
Ilo3naBaTtesnbHble YY/I: CTPOUTH JIOTUYECKUE PACCY)KICHUS (MHAYKTHBHBIC, I€AYKTHBHBIC, IO
QHAJIIOTHU), BBIIBIITH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS] B PAcCCMAaTPUBAEMBIX SIBICHHUSX,
(dopMyIHMpOBaTh BBIBOJBI M 3aKJIIOYEHHS; NMPUMEHATh B IPOIECCEe MO3HAHHS HCIOJb3yeMble B
XAMHH CHMBOJHMYECKHE (3HAKOBBIC) MOJETH, MpeoOpa3oBEIBATh MOJEIbHBIE MPEICTaBICHUS —
XMUMHYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XMMHYecKas (OopMyIia, ypaBHEHHE XUMHYECKON peaKinu
IpPH PEIICHUH Y4eOHBIX I103HABATENbHBIX M IPAKTUYECKHX 3a]a4, NPUMEHATb HA3BAHHBIC
MOZENbHBIE NPEACTABICHNS ISl BBIABICHHS XapPAaKTEPHBIX IPH3HAKOB H3YYaeMBIX BEIECTB U
XUMUYECKUX PEaKIUi;
KommynukaTuBuble YY/I: BwicTynmarh C Mpe3eHTalMed pe3yslbTaTOB I03HAaBaTEIbHOMN
JIeATEIbHOCTH, IMOJIYYEHHBIX CaMOCTOSTEIBHO MHJIM COBMECTHO CO CBEPCTHUKAMHU IIPU
BBITIOJTHEHUH XHMHUYECKOI'0 IKCIEPUMEHTa, MPAaKTHUUYECKOH paboThl MO HCCIEIOBAHUIO
CBOMCTB M3y4YaeMBIX BEIISCTB, PEATH3AINH yIeOHOrO MPOeKTa U (OPMYyIHPOBATH BEIBOIBI
[0 pe3yJibTaTaM IPOBEIEHHBIX HCCIEIOBaHMUM IyTEM cCOrjacoBaHMs IO3ULHUHN B Xoxae
0o0cyxaeHus 1 0OMeHa MHEHHUSIMH
PeryasituBuble YY/I: OCymIEeCTBISTH CaMOKOHTPOJIb CBOEH JeEATENbHOCTH Ha OCHOBE
caMoaHaJln3a U CaMOOLIEHKH
Conep:kanne y4eOHOro MaTepuaja https://resh.edu.ru/subject/I
1. AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psiag OTWIEH U 2 Onpenensts BHAB XUMHYECKOH  CcBA3M B | €SS0n/5412/
MPONIJIEH — MPOCTEHIINE MPEACTaBUTENN aIKEHOB: (U3UYECKHE U MOJIEKyJlaX yTJIEBOAOPOAOB; XapaKTepU30BaTh
XUMHAYECKHe CBOWHCTBA (peakUuy THUAPUPOBAHUS, TaJOTCHUPOBAHUS, 3aBHCHMOCTh  PEAaKIHOHHOH  CcHocoOHOCTH
TUApaTallid, OKHCIEHMA ¥  MHOJUMEpHU3alliH), TOJIyudeHHe U YTI€BOJOPOJOB OT KPAaTHOCTH KOBAJIEHTHOMN
IIpUMEHCHHE cBsi3u XapaKTepu3oBaThb COCTaB, CTPOCHUE,
Ankaguensl  byramuen-1,3 wu  wmermwnbyranueH-1,3:  cTpoeHue, NpUMEHEeHHe, (U3NYECKUEe U XUMHYECKUE
BOKHEHIINE XUMHUYECKHE CBOMCTBa (peakuus IOJMMEPU3AINH) CBOIICTBA, BaXHEHIIHE CIIOCOOBI MOJIYUCHHS
ITony4yenue CUHTETHYECKOIO KaydyKa U pEe3UHBI THIUYHBIX IpescTaBUTeNei Pa3IHYHEIX
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psf KJIaCCOB  YIJIEBOJOPONOB (MeTaHa, »9TaHa,

AneTrmiieH — TpocTeHImni MpeacTaBHTENb AIKHHOB:  COCTaB,
cTpoeHHe, (U3MUECKHe M  XHMHYECKHMe CBoiicTBa  (peakuuu
THIPHUPOBAHNS, TANIOTEHUPOBAHMS, THUAPATAIIMN, TOPEHHSA), MOTyUEHUE
U IpUMEHEHHE

STUIJICHA, alleTUIIeHa, OyTanueHa-1,3, 6eH3omna)
CrnenoBaTh mpaBujiaM 0€30TMacHOU pabOThI
B jabopaTopuu TMpPH  HCIIOJb30BAHUU
XUMHYCCKOW MOCYJIBI U O0OpYJOBaHHS, a
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IIpakTHYecKkue M JadopaTopHble 3aHATHS 2
1 IIpakTHyeckoe 3ausitue 2. [lonyyeHue sTuieHa U U3y4eHUE €ro
CBOWCTB. BEIUNCIIEHNS 110 ypaBHEHHIO XUMHYECKOH peakuuu (Macchl, 2

00bEMa, KOJNMYECTBA HCXOJHOTO BEHMIECTBA MM MPOAYKTA PEaKIUH 110
H3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJJHOTO U3 MCXOIHEIX BEIIECTB
WM NIPOJYKTOB PEAKIIUN)

TaKXEC npaBujiIamM o 6pa1ueH1/151 C
BCIIECCTBaAMM B COOTBECTCTBUH C
UHCTPYKIHUAMUA 10 BBIITOJIHCHU IO

71a00paTOPHBIX ONBITOB M NPAaKTUYECKUX
paboT MO TMOJYYEHHI0O M H3YYEHHIO
OPTaHHYECKHUX BEIIECTB

HpeﬂCTaBﬂﬂTb pe3ysibTaThl DKCIIEPUMEHTA
B popme 3alucH ypaBHEHUI
COOTBETCTBYIOIIUX pEAaKIUH U  Je’aTh
BBIBOJIBI HA HX OCHOBE

Tema 2.3
ApoMmaTHyeckue
YIJ1IeBOJOPO/bI

JInyHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh M NPUHHUMAaTh MOTHUBBI, HAMEPEHMUS,
JIOTUKY W apTyMEHTHI JPYTUX NPU aHAJIW3€ Pa3IMYHBIX BHUAOB y4eOHOU NEATEIBLHOCTH;
LIEHHOCTHOTO OTHOLICHUSI K HUCTOPUYECKOMY U HAyYHOMY HACJIEJUI0 OTECUYECTBEHHOM
XHMUHU; TOTOBHOCTU OIICHHBATh CBOE TMOBEIECHHUE U MOCTYINKH CBOMX TOBAapHIIEH ¢ MO3UIUI
HPABCTBECHHBIX U MPAaBOBBIX HOPM H OCO3HAHHME MOCIEICTBUH 3THUX MOCTYNKOB; MOHMMAaHUS
cneurdUKH XUMHH Kak HayKH, OCO3HaHUs e€ poiiu B (OPMHUPOBAHHH PaAIlMOHAIBHOTO
HayYHOT'O MBIILICHUS, CO3MaHNU IEJIOCTHOTO NPEICTABICHHS 00 OKpYXalolleM MHpE Kak
0 €IMHCTBE IMPUPOJBI U YEJIOBEKA, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelleHUU
npo0bsieM COXpaHEHUs NPUPOJHOTO PABHOBECHS

Ilo3naBatenbubie YY/I: UCIONBb30BaTh IPU OCBOGHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIITICHUS
— BBIIENATh XapaKTepHbIC MPU3HAKU MOHATUN U yCTAaHABIUBATH UX B3aMMOCBSI3b, UCIOJIH30BAThH
COOTBETCTBYIOLIME IOHATHA [IJII OOBSICHEHHA OTHAEIBbHBIX (AaKTOB M SBICHHH; BBIOMpATh
OCHOBaHHS M KPUTEPHU IS KiIacCH(PUKAIMH BENICCTB M XUMHYCCKAX PEAKINi; yCTaHABIMBAThH
MPUYUHHO-CIEACTBEHHbIE CBSI3U MEKIY U3y4aeMBIMU SIBICHUSIMU;

KommyHukaTtusHble YY/I 3amaBaTh BOIPOCH IO CYIIECTBY 00CYXJaeMOH TEMBI B XOIe
IUanora W/WIW JIUCKYCCHH, BBICKA3bIBaTh WJCH, (POPMYIUPOBATH CBOH MPEIOKCHUS
OTHOCHUTEJIHHO BBIIIOJHEHUS MPEAT0KEHHOH 3a1auu

PeryasituBubie  YYJI  caMOCTOSTENbHO  IUIAHUPOBaTh U OCYIIECTBJISATH  CBOIO
MO3HABaTEIbHYIO ACATENbHOCTh, ONpenessds e€ 1enu U 3aJauyd, KOHTPOJIUPOBATh U MO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IpeIaraeMblii aJrOPUTM JCHCTBHH TPU BHIIIOTHECHUU
y4eOHBIX M HCCIEIOBATENbCKUX 3ajad, BHIOMpPAaTh Hamboynee 3PQPEKTUBHBIA CMOCO0 HX
peleHns ¢ YIETOM MONYICHH] HOBBIX 3HAHMWH O BEIIECTBAX W XMMHYECKHX PEaKIHsiX;

Coaep:xaHue yueOHOr0 MaTepuaJia

https://resh.edu.ru/subject/I

1 Apenbl BeH3oJs: coctaB, cTpoeHHe, GU3NIYSCKUE U XUMHUYCCKHE 1
cBoiicTBa (peaKkIy raJIOTCHUPOBAaHUS U HUTPOBAHUS), MOJYUYCHHE
u npumeHenue Toayon. cocmas, cmpoenue, usuyeckue u
Xumuveckue  ceoiicmea (peakyuu  eano2eHUpoOBaAHUs U
HUmMposeanus), nonydenue u npumenenue TOKCHYHOCTH apEHOB
I'enerndeckas  CBA3b  yIJIEBOAOPOIOB, NPHHAUICKAIIUX K
pa3IUYHBIM KJIacCaM

IIpakTHYecKHe M J1a60paTOPHbIE 3aHATHS 2

1. [pakTnyeckoe 3anaTue 3 CocraBieHNe Ha3BaHUH OPraHUIECKUX 2
coenuHeHHi no Homenkiatype IUPAC

BBISBIATE  TEHETHYECKYI0  CBSI3b  MEXIY
YTIE€BOJOPOAaMH W MOATBEPXKIATh €€ HaIHuIne
YpaBHEHHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX
peaKknuii C HCHOJB30BAaHHEM CTPYKTYPHBIX

bopmyn

esson/4775/

Tema 2.4

JIM4HOCTHBIE pe3yJabTarbl: AKTHBHOI'O HCIPUATHUA Z[eﬁCTBHfI, MNPpUHOCAIINUX BpE/]



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/

I[pupoausie OKpy’)alomeil  NPUPOAHOM  cpeme, yMEHUS  IPOTHO3UPOBATh  HEOIArONPUSATHBIE
HMCTOYHUKH SKOJIOTMYECKHEe IOCIEACTBUS INpEeANPUHHMAEMbIX JEHCTBUH M mpenoTBpaliaTh HX,
YIJ1eBOJOPO/IOB U UX HaJU4Msg Pa3BUTOrO OKOJOIMYECKOTO MBIIIJICHUSA,  OKOJIOIMYECKOW KyJIbTYphI, OIIBITA
nepepadoTka JIeTeNbHOCTH OJKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHS PpPYKOBOJACTBOBATHCS MMM B

MO3HABATENbHON, KOMMYHHUKATHBHOW M COILHMAIBHOW MNpPAaKTHKE, CIOCOOHOCTH M yMEHHS
AaKTUBHO HPOTHBOCTOSATH HAEOJOTUH XeMOo(oOuw;

IMo3snaBaTenpHbie YY/I: BrageTh OCHOBAaMH METOJOB HAyYHOTO IMO3HAHHUA BEIIECTB U
XAMHYECKHX peaknui; (GopMymHpoBaTh IedM U 3afadyd  HCCIENOBAHUS, HCIOIb30BaTh
TIOCTABJICHHBIE W CAMOCTOSATENIHHO C(OPMYINPOBAHHEIE BOMPOCH B KadeCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIS POPMHUPOBAHHUS TMIOTE3BI 110 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)XIEHHH; BIafeTh HAaBBIKAMU CaMOCTOSTEIHHOTO IIAHHPOBAHUS M TPOBEJCHUS yICHHIECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAONIONATh 32 XOJOM IIPOLECCa, CAMOCTOATEIBHO
HPOTHO3UPOBATh €ro pe3ynbrar, (OpMyIHpoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PEe3y/IbTaTOB HCCIEIOBAHUS, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJENAHHOI
paboTe; mpuoOpeTaTh OMBIT YYCHUYECKOHW HCCIeNOBAaTENbCKOM M MPOEKTHOW NesTeNbHOCTH,
MPOSIBIATh  CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIFHOMY ITOMCKY METOJOB pEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/0B II03HAHUS;

KommyHukatuable YY/| 3a7aBaTh BONPOCH MO CYIIECTBY OOCYXZaeMOW TEMBI B XOAE
quagora W/WIM JOUCKYCCHH, BBICKA3bIBaTh HAEH, (GOPMYIHPOBATH CBOM IPEIOXKCHUSI
OTHOCHTENIBHO BBIOJHEHNS MPEJUI0KEHHON 3a1aun

PeryasstuBubie  YYJI  caMOCTOATENbHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MI03HABATEIbHYI0 JEATEIbHOCTb, OIpenelsas e€ Leld U 3aadyd, KOHTPOJIUPOBaTh U IO Mepe
HEO0OXOANMOCTH KOPPEKTHPOBATh MpEAaraeMblii anropuTM ACHCTBUH INPH BBIIOTHEHUU
Y4eOHBIX W WCCIEAOBAaTENbCKUX 3aJad, BHIOMpaTh Hamboinee 3PQPEeKTHBHBIA crmocod ux
pelieHyst ¢ y4&ToM MOoJIyYCHHsI HOBBIX 3HAaHUM O BEIIECTBAX U XMMMUYECKUX pEaKiusiX;

Copep:xanue y4e0HOr0 MaTepHaJia

1. IIpupoansle HCTOYHUKH yrieBogopoaoB I[IpupomHelii r1a3 u
nonyTHele HedTaable rassl HedTsr u e€ mpoucxoxaenue CrocoOwl 1
nepepaboTkn  HedTH:  TeperoHka,  KpPeKHHr  (TEpMHYECKHH,

KatanuTudeckuit), muponus IlpogykTel mepepaboTku HepTH, HX
OpPUMEHEHHE B IPOMBIIUIEHHOCTH M B ObiTy KaMeHHBIH yronp u
MIPOAYKTHI €ro nepepaboTKu

IIpakTHyeckue U 1a00paTOPHbIE 3aHATHS 2
1 IIpakTnyeckoe 3ansitne 4. O3HaKOMIeHHE ¢ o0Opa3laMM IUIACTMace,
Kay4yKOB M PE3MHBI; MOJEIMPOBAHUE MOJEKYT YTIJIEBOAOPOAOB H 2

TraJoréHOoNnpoOUu3BOAHBIX

Hcnonp3oBaTh €CTECTBEHHO-Hay4HEIE
METOAbl  MO3HAaHMS —  IIPOBEICHHE,
HaOJIOICHUE W OINHCAaHHE XHUMHYECKOTO
SKCIIEpUMEHTA (;1aGopaTopHBIE u
MMpaKkTU4YecKrue paboThl)

XapakTepu30BaTh HCTOUYHUKH
YIJIEBOJOPOAHOTO ChIPbs (HeDTh, NPUPOJHBII
ra3, yroiib), CHocoObI X IepepadboTKu 1
MPAaKTHYECKOe IPUMEHEHHE MOTydaeMbIX
HOPOJYKTOB

I[IpoBOAWTE BEIYHCIICHHS IO YpPaBHEHHUIO
XUMUUYECKOHN peaKluu

CaMOCTOsITEIbHO MIAHUPOBATE U
OCYILECTBIISITh CBOIO ITO3HABATEIBHYIO
NIeSITeNIbHOCTD; IPUHUMATh aKTHBHOE
ydacTHue B IpynIioBoi yueOHOH
JIeSITeIbHOCTH

24

Pa3nen 3 Kuciopoaconep:kamue oprannyeckue coeIuHeHUs!




25

Tema 3.1
Cnuprel. @enon

JIM4HOCTHBIE Pe3yabTaThl: COOIOCHNS MPaBHI 0€30MacHOr0 OOpalIeHHs C BEIIeCTBAaMU B
OBITY, TOBCEIHEBHOI J>KM3HHM M B TPYAOBOH [AEATEIbHOCTH; TOTOBHOCTU K OCO3HAaHHOMY
BBIOOpPY MHAMBHUAYAJHHOW TPacKTOPUU oOpa3oBaHMs, OyAymied MmpodeccHuu U peanu3anuu
COOCTBCHHBIX JKH3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB M MOTPEOHOCTEi 00IIecTBa;

Mo3naBarteabHbie YY/I: CTPOUTH JIOTHYECKHE pAcCyXICHHUS (MHAYKTUBHBIE, IEIyKTHBHBIC, MO
aHaJ'lOl"I/II/I), BBIABJIATH 3aKOHOMEPHOCTU W IPOTUBOPECYUA B pacCMAaTPUBACMBIX SABJICHUMAX,
(opMyIMpOBaTh BHIBOABI M 3aKIIOUYCHHS; NIPUMEHATh B MPOIECCEe MO3HAHHS HCIOIb3yeMbIe B
XMMHH CHMBOJHYECKHE (3HAKOBBIE) MOJETH, MpeoOpa3oBEIBATh MOJIEIbHBIE MPENCTaBICHUS —
XMUMHYECKHH 3HaK (CHMBOJ) 3JIEMEHTa, XMMHUecKast pOopMyna, ypaBHEHHE XUMHUYECKON peaKInu
NIPU pEIICHNH YYeOHBIX IIO3HABATENBHBIX M IPAKTHUECKUX 3a7ad, NPUMEHATh Ha3BaHHEIC
MOZENBHBIE NPEACTABICHNS IS BBIABICHHMS XapaKTEpPHBIX IPH3HAKOB H3YYaeMBIX BEIIECTB U
XUMHUECKUX PEAKIINH;

Kommynukarupable YY/I: BbICTynaTh ¢ Ipe3eHTallMed pe3yIbTaTOB I103HABATENIbHOM
JesITeIbHOCTH, IMOITYYEHHBIX CaMOCTOSITEIbBHO WJN COBMECTHO CO CBEPCTHHKAMHU MpPHU
BBIIMTOJTHEHUH XHWMHYECKOTO JKCIEPHUMEHTA, MPAKTHIECKOl pabOTHI MO HMCCIEIOBAHUIO
CBOWCTB M3y4YaeMBbIX BELISCTB, PeaH3alMH YyIeOHOr0 IpoeKTa U (GOPMYyJINPOBATH BBIBOIBI
[0 pe3yJibTaTaM NpPOBEAEHHBIX MCCIENOBAaHUM MyTEM COrJacoBaHUsS IMO3ULUN B XoAe
o6cyxieHHst 1 0OMeHa MHEHHSIMU

PerynsituBHble YYJ/I: oCymecTBISATh CAMOKOHTPOJIb CBOEH JeATENbHOCTH Ha OCHOBE
caMoaHallu3a M CaMOOLEHKU

Cojaep:kaHue y4eGHOro MaTepuaia

https://resh.edu.ru/subject/I

1. IIpenenbHbIE OJHOATOMHBIE CIIUPTHI METaHON U 3TAHOJ: CTPOCHHE, 2
(¢u3nyeckre W XMMHYECKHE CBOHCTBAa (pEakIWH C aKTHUBHBIMU
MeTajUlaM{,  TalloreHOBOJOpPOJaMH,  TOpeHHe), MpPHUMEHEHHE
Bonopoanast cBsi3p JleficTBHE MeTaHOJIa W 3TaHOJA HAa OpPraHU3M
YyeJoBeKa

MHOTOAaTOMHBIE CHUPTHI DTWICHIIUKOIb M TJIMLEPUH: CTPOCHUE,
¢dbusnueckne M XMMHYECKHE CBOHCTBa (B3aMMOJEiCTBHE CO
LICJIOYHBIMU METAJUIaMH, KaYECTBEHHAsI PEaKysi Ha MHOTOaTOMHbIE
CIIUPTHI)

JeiictBne Ha opraHu3M 4deynoBeka [IpuMeHeHHe IIIMIEpUHA |
STUJICHIJIMKOJISA

denon CtpoeHne MOJIEKYJIbl, pU3HUECKHE U XUMHUECKHE CBOWCTBA
¢enona ToxcuuHocTh GeHona [Ipumenenue GpeHomna
JemMoHcTpanus

TOpPEHUE CIIHPTOB;

okucieHue stanona okcuaom menu (II);

B3aMMOJEHCTBHE IInIepruHa ¢ ruapokcuaom menu (II);

OKHCIICHHE aJIbJACTHI0B aMMHAaYHBIM PAaCTBOPOM OKcHJa cepebpa

() u rugpoxcumom meau (I1);

PackpbiBaTh CMBICT H3y4YaeMbIX  HOHSITHM
(BBIIBJISITE WX XapakTepHbIE IIPH3HAKH),
yCTaHaBJIUBATh nx B3aMMOCB3b,

HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHITHSI
IIpU  ONHCAaHWHM COCTaBa, CTPOCHUA H
NpeBpalleHN OPraHUYECKUX COCTUHEHUN
Hcnosib30BaTh XUMUYECKYI0 CHMBOJIMKY IS
COCTaBJICHUS MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTO, cokpaméHHOW)  opmyn
OpTraHHYECKHX BEIIEeCTB

VYcTaHaBIUBaTh NPUHAIICKHOCTD BEIIECTB K
ompeAeNéHHOMY KJjlacCy IO COCTaBy  H

CTPOCHHUIO, Ha3bIBaTh ux o
CHUCTEMaTHUYECKOM HOMEHKJIaType;
MPUBOJUTH TPUBHAILHBIC HA3BAHUS
OTHENbHBIX  MPEACTABUTENECH  KUCIOPOA-
coJiepKaIIuX COeTUHEHUN

XapaxkTepu3oBaTh COCTaB, CTpOEHHE,
NpUMEHEHUE, (PU3NYECKHEe U XUMHYECKUE

CBONCTBA, Ba)KHEWINIME CIOCOOBI MOJYUCHUS
TUIWYHBIX  NOPEACTAaBUTENIEH  PasIUYHBIX
KJIACCOB KHCIIOPOJICOACPKAIINX COSTUHEHUN

esson/4769/

https://resh.edu.ru/subject/I

esson/5727/



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
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(MeTaHONa, 3TaHONA, TIIHIEpPUHa, (eHoua);
BBISIBIIATH T€HETUYECKYIO CBA3b MEXAY HUMU
W TOJTBEPXKJIaTh €€ Halu4due ypaBHCHHUSIMH
COOTBETCTBYIOIIMX XUMHYECKUX peaKLHi ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX GopMyT

Tema 3.2
AJIbJeruabl.
KapOonossbie

KucJ0ThL. CII0KHbIE

3¢ upbl

JInyHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH MOHUMAaTh M NPUHHUMAaTh MOTHUBBI, HAMEPEHHUS,
JIOTUKY W apTyMEHTHI JPYTUX NPU aHAJIWU3€ Pa3IMYHBIX BUAOB y4eOHOU NEATEIBLHOCTH;
IIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAay4yHOMY HAaCJIEIUI0 OTE€UYECTBEHHOM
XHMUHW; TOTOBHOCTU OIICHHBATH CBOE MOBEICHHUE U MOCTYINKH CBOMX TOBApHIIEH ¢ MO3UIUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHE IOCIENCTBUI 3TUX MOCTYIKOB; MOHUMaHUS
cneurPUKH XUMHHM Kak HayKH, OCO3HaHUs e€ poyiu B (OPMHUPOBAHHH PallOHAIBEHOTO
Hay4YHOT'O MBIILICHUS, CO3MaHUU IEJIOCTHOTO NpPEACTaBICHUS 00 OKPYXKAIOIEeM MHpE Kak
0 €IMHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelleHUHU
npo0sieM COXpaHEHUs MPUPOJHOTO PABHOBECHS

Ilo3naBatenbubie YY/I: UCONb30BaTh IPU OCBOSHUH 3HAHUN IPUEMBI JIOTMYE€CKOTO MBIIUICHUS
BBIJCISITh XapaKTepHble MPU3HAKU IOHATUH M YCTAHABIMBATH MX B3aUMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIIME IOHATHA IS OOBSICHEHHS OTHEIbHBIX (aKTOB M SBICHH; BBEIOHpATh
OCHOBaHHS M KPUTEPHUU ISl KIacCH(PUKAIMK BENICCTB M XUMUYCCKUX PEAKIUi; yCTAHABINBATH
[PUYUHHO-CIIEACTBEHHbIE CBSI3U MEXIY U3y4aeMbIMU SIBICHUSIMU;

KommynukatuBable YVY/| 3a1aBaTh BONPOCH MO CYIIECTBY OOCYXITaeMOW TEMBI B XOJAE
IUanora W/WIW JOUCKYCCHH, BBICKA3bIBaTh WJCH, (POPMYIUPOBATH CBOH MPEIOKEHUS
OTHOCHTEJIHHO BBIIIOJHEHUS MPEAT0KEHHON 3a1auu

PeryasstuBubie  YYJI  caMOCTOSTENbHO  IUIAHUPOBaTh U OCYIIECTBJISATH  CBOIO
MO3HABaTEIbHYIO ACATENbHOCTh, ONpeneisis e€ 1enu U 3aJa4yd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpeIaraeMblii aJrOPUTM JCHCTBHH TNPU BHIIIOJHEHUHU
y4eOHBIX M HCCIEAOBATEIbCKUX 3ajad, BHIOMpaTh Hauboynee 3PQPEKTUBHBIA CMOCO0 HX
peleHHs ¢ YIETOM MOJYYCHHsI HOBBIX 3HAHUM O BEIIECTBAX U XMMHYECKUX PEaKIHsiX;

Coaep:xxkaHue y4eGHOro MaTepuaaa

https://resh.edu.ru/subject/I

1. Anpaerunpl U KeTOHBl DopManpaerup, amneTaabIeTHll: CTPOCHHUE, 1
¢u3nyeckne W XUMHYECKHE CBOICTBa (peakIUM OKHCICHUS U
BOCCTaHOBIICHUS, KAUECTBCHHBIC PEAKI[MH), IOIYYCHHE H IPUMECHECHUE
ArleToH: cTpoeHHe, (pU3MYECKHEe M XMMHUYECKHE CBOWCTBa (peakuuu
OKHCIIEHHSI W  BOCCTaHOBJIGHHs), IIONIy4eHHE W IpPUMEHEHHE.
OZHOOCHOBHBIE TIpe/eNIbHbIe KapOOHOBBIC KUCJIOTHI MypaBbHHAs WU
YKCYCHasi KHCJIOTBL: CTpOCHHE, (QU3NYECKHE M XMMHYECKHE CBOMCTBa
(cBoiicTBa, obmue

JUIe  KJacca  KHCJIOT, peakius OJTepuuKanuu), TMOJNy4eHHe u
npuMeHeHne CTeapHHOBas U OJEHHOBAsE KUCIOTHI KaK IIPEICTaBUTEIN
BBICIIHX KaPOOHOBBIX KHCIIOT

MBITa KaKk CONM BEICHINX KapOOHOBBIX KHCIIOT, UX MOIoIee AelCTBIE
CrnoxHble 5QUpBl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT ['mupoim3
cnoxubiX 3¢upos XKupsl T'maponus xupoB IIpuMeHeHHE XHPOB
Bronornueckast poib JKHPOB

IpakTHYeckue 3aHATHA 2

XapakTepHu3oBaTh COCTaB, CTpOCHHE,
MpUMCHECHUE, (PU3UYECKHE W XUMHYECCKHUE
CBOMCTBA, BaXKHEWINIHUE CIOCOOBI MOJYUCHUS
TUMIAYHBIX  TPEACTABUTENICH  Pa3sIHYHBIX
KJIACCOB KHCIIOPOJICOJICPIKAIINX COCTUHCHUN
(dbopmanpraeruza, aneTanbieruaa, yKCyCHOM
KHUCIIOTHI, TTIOKO3bI, KpaxMasa, HeJUTI0I036l);
OnuchIBaTh COCTaB, XMMHYECKOE CTPOCHUE H

MpUMEHEHHE JKHPOB, XapaKTepH30BaTh HX
3HaYCHHE TS JKU3HENEATEINbHOCTH
OpPraHU3MOB

Oco3HaBaTh  OMAacHOCTh  BO3JEHCTBHS Ha
KHUBBIE OpTraHU3MBI onpenenéHHbIX
OPTraHMYECKHX BEUIECTB M MOSACHATH Ha
mpuMepax CIOCOOBI YMEHBIICHHS u

MPEeOTBPAIICHUs] MX BPEIHOIO BO3AEHCTBUA

esson/4776/

https://resh.edu.ru/subject/I

esson/5952/



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
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1. IIpakTyeckoe 3ansitue 5. V3ydueHue CBOWMCTB pacTBOpa YKCYCHOMH
KHUCIIOTHI. BhIUMCIIEHUS 110 ypaBHEHHIO XMMHUYECKOH peaknuu (Macchl,
00bEMa, KONMYECTBA HCXOJHO- I'O BEIIECTBA MM MPOAYKTA PEaKIUU
[0 M3BECTHBIM Macce, 00BEMyY, KOJIMYECTBY OIHOIO M3 HCXOIHBIX
BELIECTB WJIN MPOJYKTOB PEAKIUH)

Ha OpraHU3M YeJIoBeKa
Mcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHMA — TPOBEAEHHE, HAONIOACHUE W
onrcaHue XUMHYECKOTO JKCIepUMEHTa
(maGopaTopHbIE U MPAKTHYECKHE PaOOTHI)
CnenoBats mpaBmiaaM 0e30mMacHOR paboOTHl B
naboparopuu npu U CIIOJIb30BaHUH
XMMHYECKOH TOCYAbl U 00OpydOBaHHA, a
Tak)Ke IpaBUIaM OOpalleHUs ¢ BEllecTBaMH B
COOTBETCTBUM C HMHCTPYKLUHUSMH BbINOJHEHUS
1ab0paTOPHBIX OINBITOB H HPAKTHYCCKUX
pabot o MOJYYEHHI0O ¥ HU3YYCHHIO
OpPTaHMYECKHX BEIIECTB

IMpencraBusTh pe3yibTAaTHl JKCIEPHMEHTA B
(dopMe 3amucH ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ AenaTh BBIBOJABI HA HX OCHOBE
IIpoBoauTs BHIUMCIIEHUS 1O  yPaBHCHHIO
XUMUYECKON peakLuu

CaMOCTOSTEIBHO [JIaHHUPOBATh u
OCYIIECTBIATH CBOIO MO3HaBaTEIbHYIO
JeATeNbHOCTD; NMPUHUMATh aKTHBHOE Yy4acTHe
B IPYNIIOBOH y4eOHOH IesTeIbHOCTH

Paznen. 4. BbIcOKOMOJIEKY/JISIPHbIE COETHHEHUS 1

Tema 4.1
IMnacTmaccsl.
Kayuyku. BoJsiokHa

JIM4HOCTHBIE Pe3yabTaThl: COOIIONCHHS MPaBHJ 0€30MacHOro oOpamieHns ¢ BEIecTBaMU B
OBITY, NOBCEIHEBHOI >KM3HHM M B TPYAOBOH [AEATEIbHOCTH; TOTOBHOCTU K OCO3HAaHHOMY
BBIOOPY MHIMBHAYANbHOH TpaeKTOpHUH oOpa3oBaHUs, Oyaymel mpodeccnu W pealn3anun
COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMHUH, UHTEPECOB M MOTpeOHOCTell olmiecTBa;

Mo3naBateabHbie YY/I: CTPOUTH JIOTHYECKHE pAcCyXICHHS (MHAYKTUBHBIE, EIyKTHBHBIC, MO
QHAJNIOTHHU), BBIBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUMS] B PACCMATPUBAEMBIX SBICHUSX,
(opMyIMpOBaTh BHIBOABI M 3aKIIOUCHHS; NIPUMEHATh B IPOIECCEe MO3HAHHS HCIIONb3yeMbIE B
XHMHH CHMBOJHYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa3oBEIBATh MOJIEIbHBIE MPEICTaBICHUS —
XMMHYECKHH 3HAK (CHMBOJI) 3JIEMEHTA, XMMHUYECKas popMyJia, ypaBHEHHE XUMUUYECKOI peakinuy
NP PEIICHNH YYeOHBIX IT03HABATENBHBIX M IIPAKTHUECKUX 3a1ad, NPUMEHATh Ha3BaHHEIC
MOJIeTIbHbIe NPEJCTaBIEHUs A BBIABICHHUS XapaKTEpHBIX NPU3HAKOB H3y4aeMbIX BELIECTB U
XUMHUECKUX PEAKIINH;

Kommynukarupable YY/I: BbICTynaTh ¢ Ipe3eHTAlMEd pe3yIbTaTOB I103HABATEIIbHOM
JIEeSITeIbHOCTH, IMOTYYEHHBIX CaMOCTOSITEIIBHO WM COBMECTHO CO CBEPCTHHUKAMHU IPHU
BBIINTOJTHEHUH XHMHYECKOTO JKCIEPHUMEHTa, MPaKTHIECKOil pabOTHI MO HCCIEIOBAaHUIO
CBOWCTB M3y4YaeMBbIX BELISCTB, PealH3alMi y4eOHOro NpoeKTa U GOpMyJIHPOBaTH BBIBOIBI
[0 pe3yJibTaTaM MNpPOBEAEHHBIX MCCIENOBAaHUM MyTEM COrJacoBaHUsS IMO3ULUN B XoAe
o6CcyxIeHHsI 1 0OMeHa MHEHHSIMU

PeryasituBubie YY/I: OCYyLIECTBIATH CaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE
caMoaHalln3a M CaMOOIEHKU
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Copep:xaHue yueGHOro MaTepuaJia

1 OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEAMHEHHH: 1
MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEpHU3alLUH,
cpenHsst  MonekymspHas Macca OCHOBHBIE METOABI  CHHTE3a
BEICOKOMOJEKYJSIPHBIX ~ COEAMHEHHH  —  IONMMepH3amus |
MOJUKOH/EHC Il
IMnactmaccsl  (MONMATHIIEH, IONMIPOINMICH, IOIMBHHHIXIOPHI,
MOJIUCTUPOJI).
HarypanpHbelii W cHHTeTHYecKHEe  Kaydykd  (OyTaaueHOBBI,

XJIOPOTIPEHOBHIH M M30IpPEHOBHII). BonokHa: HaTypaibHBIE (XJOIOK,
mepcTh, WIENK), HCKYCCTBEHHbIE (aleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKUE (KalpOH H JIaBCaH)

JeMoHcTpanus

O3HAaKOMJICHHE ¢ 00pa3laMH NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, KaydyKOB

IIpakTnyeckue U JadopaTopHble padoThI 1

1 IIpakTnyeckas padora 6. O3HaKoMIeHHE ¢ 00pa3aMi MIPUPOJHBIX U 1
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

Bnaners H3y49aeMbIMU XUMHIECKUMHI
MOHATUSIMU: PACKPBIBAaTh CMBICI H3Yy4aeMbIX
MOHATUH ¥ TPUMEHATH OSTH TOHATHS TIPU
ONMCAaHUU cocTaBa u CTPOEHUs
BBICOKOMOJIEK YIS PHBIX OpraHNYecKUX
BEIIECTB, M OOBSICHEHUS OTIENBHBIX (haKTOB
U SIBJICHU

Hcnonp30BaTh XMMHUYECKYI0O CHMBOIHUKY IS
COCTABJICHHUS CTPYKTYPHBIX ()OPMYIT BEIIECTB U
YpaBHEHMH  peakuuid  [onuMepu3anuu U
MOJMKOH/[EHCAUN

https://resh.edu.ru/subject/le
ss0n/6095/
https://resh.edu.ru/subject/le
ss0n/6152/
https://resh.edu.ru/subject/le
sson/4777/
https://resh.edu.ru/subject/le
sson/4823/

"H}I“B]{ll]ya.]'leLle NMPOEKTbI
HpOGKT H3TOTOBJICHUS JIN3YHA

Pasneu 5. TeopeTuuecku

€ OCHOBbI XMMHH

Tema 5.1. CTpoenue
aTOMOB.
Iepuoanuecknii
3aKOH H
Ilepuoaunueckas
cHCTeMa XHMHYeCKUX
yemenToB /. U.
Menpeneena

JIMYHOCTHBIE Pe3yJbTAThl: CIIOCOOHOCTH IOHMMATh M NPUHUMATh MOTHBBI, HAMEpEHHS,
JIOTUKY W apTyMEHTBHI APYIHX INPH aHaJIM3€ Pa3jId4YHBIX BUIOB Y4eOHOH AESITEIBHOCTH;
IEHHOCTHOTO OTHOIICHUS K HMCTOPHYECKOMY M HAayYHOMY HAcCJICOHI0 OTEUYEeCTBEHHOM
XHMMUU; TOTOBHOCTU OLICHUBATh CBOE IOBEJECHUE U MOCTYINKH CBOMX TOBAapHIIeH ¢ MO3UIUI
HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME IMOCIEICTBUH 3THUX INOCTYNKOB; MOHMUMAaHHUSI
cnenu(UKH XUMHH KaKk HayKH, OCO3HaHUS €€ poiu B (OPMHPOBAHHH PAIIOHAIEHOTO
HayYHOT'O MBILIICHUS, CO3JJaHUN IEJIOCTHOTO IPEICTaBICHUs 00 OKpyXarolleM MHpe Kak
0 eIMHCTBE MPHUPOJBI U YENOBEKA, B MO3HAHUH MPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUHN
po0JIeM COXpaHEHHsS IPUPOJIHOTO PAaBHOBECHUS

ITo3naBaTeabHble YY/I: UCIIOIb30BATh IIPU OCBOCHUM 3HAHUH NPUEMBI JTOTHYECKOIO MBIIIIEHUS
BBLICJITh XapaKTEpHbIC NPHU3HAKA MOHATUH U YCTaHABIMBAaTh MX B3aHMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHS Ui OOBSCHEHWsS OTIENbHBIX ()AaKTOB W SBIICHUIl; BHIOMpATh
OCHOBAaHHS U KPUTEPUH JUIS KIACCU(PUKAIMU BEIIECTB U XUMHUUECKHX PEaKIWi; yCTaHABIUBATh
MIPUYMHHO-CIECICTBEHHBIE CBA3U MEXK]y U3y4aeMbIMU SIBICHUSIMU;

KommynukatuBable YY/I 3amaBaTh BOOPOCHI IO CYyIIECTBY 0OCyXkIaeMOH TeMBI B XOJIe
Juanora W/WIM JOWCKYCCHH, BBICKA3bIBaTh HAEH, (GOPMyIHpOBaTh CBOM MPEJIOXKECHHUSI

OTHOCHUTCIIBHO BBIITOJIHCHU A npez[non(eHHoﬁ 3agaqyu



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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PerynsituBusie  YYJ  caMOCTOATENRHO  IUIAHUPOBATh W OCYIIECTBIATH  CBOKO
MO3HABATENbHYIO JCITEeIbHOCTh, ONpeAeisis € Ielu U 3aJa4i, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATh IMPEAJaraeMblii ajirOPUTM ACHCTBUH TNPHU BBIIOTHEHUU
Y4eOHBIX WM WCCIEOBATENbCKUX 3a7ad, BBHIOMpaTh Hambonee 3PQPEKTHBHBIA cmOcod HX
peneHust ¢ yuéToM MOJydYeHHsI HOBBIX 3HAHHII O BEleCTBaX M XMMHYECKHX pEaKLusiX;

Coaep:xaHue yueOHOro MaTepuaJia

1. [lepuonuueckuii 3axon [ U Menneneesa. Ero ¢pynkunn 1
XapaKTepucTHKa JJICKTPOHHOTO CTPOCHHS aTOMOB XHMHYECKHUX DIEMEHTOB
1—4 nepuoa0B, UCIONB3YS TOHITHS

«s-, p-, d-37EKTPOHHBIE OPOUTAIINY, «IHEPIETHUECKUE YPOBHI»
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMHUYECKUX 9JIEMEHTOB U HX
COCIMHEHUH 1Mo nepuogaM U rpymnnam llepuoandeckon cucTreMbl XUMHUYECKUX
snemeHToB /I I Menneneesa

MOHATHH
MpU3HAKH),

PackpbiBaTh CMBICT  HM3y4aeMBIX
(BBISBISITH WX  XapaKTepHBIC
YCTaHaBIMBAaTh UX B3aUMOCBSA3b
PackpbiBaTh cMBICT IEPUOJUYECKOTO 3aKOHA ]
N MenneneeBa U JAEMOHCTPUPOBATh €ro
CHCTEMaTU3UPYIOIIYIO, OOBSICHHUTENbHYIO H
MPOTHOCTHYECKYIO (PYHKITHH

XapakTepu3oBaTh  JJIEKTPOHHOE  CTPOEHUE
aTOMOB  XMMHYECKHX  JJeMEeHTOB  1—4
NEePHOJOB, UCIOIb3Ys NOHITHUS
«S-, p-, d-ssiekTpoHHBIE
«IHEPTeTHYECKHE YPOBHH»
OOBSCHATE  3aKOHOMEPHOCTH
CBOWCTB XHUMHUYECKUX
COEMHEHUH 1o nmepuogam
n rpynnam  llepuoauueckoil  cucTeMbl
xumudecknx 3nmeMenToB [ I Menneneesa

opOuTanmy,

HU3MCHCHUA
JJICMCHTOB H HX

https://resh.edu.ru/subject/le
sson/5581/
https://resh.edu.ru/subject/le
sson/5911/

Tema 5.2. Ctpoenue
BeLIeCTBA.
MmHoroo6pa3ue
BeLIeCTB

JInyHoCTHBIE Ppe3yJbTAThl: AKTHUBHOIO HENPUATHS JACHCTBUM, IPUHOCAIIUX Bpel
OKpy’)Kalomell  NPUPOAHOM  cpeme, yMEHUS  IPOTHO3UPOBATH  HeOIAroNmpuUsATHBIE
SKOJIOTMYECKHEe IOCIEACTBUS MNpEeANPUHHMAEMbIX [JEHCTBUH M mpenoTBpallaTh HX,

HaIAYUST PAa3BUTOTO SKOJIOTHYECKOTO MBINIICHHUS,  JKOJOTHYECKOH KyIbTYphI, OIBITA
JIeSITeNbHOCTH 9KOJOIMYECKOM HaNpaBlIEHHOCTH, YMEHHs pPYKOBOJACTBOBATHCS MMM B
NMO3HaBaTeIbHON, KOMMYHHMKAaTHBHOH M COI[MAlbHOM MpPaKTHKE, CMOCOOHOCTH M yMEHHUS
AKTUBHO HPOTHBOCTOSATH HAEOJIOTUH XeModoOuw;

ITo3naBaTeabHble YY/I: Bragerh OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BEIIECTB HU
XAMHYECKHX peaknui; (GopMymHpoBaTh IedM U 3afadyd  HCCIENOBAHUS, HCIOIb30BaTh
TIOCTABJICHHBIE W CAMOCTOSATENIBHO C(HOPMYJINPOBAHHEIE BOMPOCH B KadeCTBE HHCTPYMEHTa
HO3HAHUS U OCHOBBI U1 JOPMHUPOBAHUS THIIOTE3BI 110 POBEPKE NPABMIBHOCTH BbICKA3bIBAEMBIX
CY)XIEHHH; BIaJeTh HaBBIKAMU CaMOCTOSTEIHHOTO IJIAHUPOBAHUS M IPOBEICHUS yICHHICCKHX
9KCIIEpUMEHTOB, COBEPLICHCTBOBATh yMEHHs HAOJIIOaTh 3a XOJOM IIpoLecca, CaMOCTOSTEILHO
MIPOTHO3MPOBATh €ro pe3ynbTaT, (OPMyIHpoBaTh O0OOOIIEHWS ¥ BHIBOABl OTHOCHTENHHO
JIOCTOBEPHOCTH PEe3yJbTaTOB HMCCIECIOBAHUS, COCTABISTH OOOCHOBAHHBIM OTYET O MPOJEIAHHON
paboTe; mpuoOpeTaTh OMBIT YYCHUYECKOW HCCIeNOBATENbCKO M MPOEKTHOW NesTeNbHOCTH,
MPOSIBIATH  CIIOCOOHOCT U TOTOBHOCTH K CAMOCTOSTEILHOMY IIOMCKY METONOB DPEIICHHUS
MPaKTUYECKUX 3a]au, IPUMEHEHHIO Pa3IMUHbIX METOI0B IIO3HAHHUS;

KommyHukatuable YY/| 3a7aBaTh BONPOCH MO CYIIECTBY OOCYXZaeMOW TEMBI B XOAE
quagora W/WIM JOUCKYCCHH, BBICKA3bIBaTh HAEH, (GOPMYIHPOBATH CBOM MPEIOXKECHHUSI
OTHOCHTENbHO BBIMOJHEHHs MPEI0KEHHOH 3a1aun
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PerynsituBusie  YYJ  caMOCTOATENRHO  IUIAHUPOBATh W OCYIIECTBIATH  CBOKO
MO3HABATENbHYIO JCITEeIbHOCTh, ONpeAeisis € Ielu U 33734, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATh IMPEAJaraeMblii ajirOPUTM ACHCTBUH TNPHU BBIIOTHEHUU
Y4eOHBIX WM WCCIEOBATENbCKUX 3a7ad, BBHIOMpaTh Hambonee 3PQPEKTHBHBIA cmOcod HX
pelneHusi ¢ yuéToM MOJy4YeHHsI HOBBIX 3HAHHII O BElecTBaX M XMMHYECKHX pEaKLusX;

Coaep:xkaHue yueOHOro MaTepuaJia

1 Buapl xumudeckol CBsI3M (KOBAJICHTHOM, MOHHOM, METaJUIMYECKOH, 2
BOJOPOIHON) B COCIMHCHHSX; THII KPHUCTAIIIMYCCKOW peIETKU
KOHKPETHOI'O BEIIECTBA

BajeHTHOCTh M CTENEHb OKHCICHUS
COEIMHEHUIX Pa3IMYHOro COCTaBa
Bbl‘{l/ICJ'leHl/Iﬂ C UCITOJIB30BAHHUEM IMOHATHUA «MAaCCOBas O0JIA BCIICCTBA B

XHUMHYCCKUX DJICMCHTOB B

pacTBope»
JlaGopaTopHble H NPaKTHYECKHE PadoThI 2
1 IMpakTuyeckas paGora 7. «Kimaccuduranus HEOPTAHUIECKHX 2 PackpeiBaTh cMbICT — mW3y4aeMbix mousTui | https:/resh.edu.ru/subject/less

COCIMHCHUH. HOMGHKJ’IaTypa HEOPTraHU4YCCKUX BCUICCTB. I'eneTnueckas
CBsA3b HEOPTAHUYCCKUX BEUIECTB, IMPHUHAMICKAIIUX K Pa3JIUIHBIM
KiaccaM. Beraumcienuss MaccoBoit J0JIM BEUIECTBA B paCTBOPE»

(BBIOCNATH MX XapakTepHbIe NpPHU3HAKU) U
OPUMEHATh OTH TOHATHS TPU  ONMHMCAHUHU
COCTaBa U CTPOCHUS BEUISCTB, /I OOBSICHEHHS
OTJIENBHBIX (aKTOB

U SIBJICHUU

Omnpenenatb  BUIBL  XUMHYECKOH  CBSI3U
(KOBAJICHTHOW, HOHHOMH, MeTaJInYEeCKOM,
BOJOPONHOI) B COCUHEHHAX,  THII
KPUCTAJUIMYECKON  pEIETKH  KOHKPETHOro
BEIlECTBA

Onpenensitb BaJICHTHOCTH u CTENeHb
OKHCJICHUA XUMHUYCCKUX J3JICMCHTOB B

COEIMHEHUAX Pa3IHIHOTO COCTaBa

IIpoBOAUTE BBIYUCICHHUS C HUCIOJIb30BAHHEM
MOHATUSL ~ «MaccoBas JONA  BEIlecTBA B
pacTBope»

on/6479/
https://resh.edu.ru/subject/less
on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNuauBuayaabHBIE MPOEKTHI
XuMust BOKPYT Hac.

Tema 5.3.
XuMuyeckue
peakuuu

JINYHOCTHBbIE Pe3yJbTaThl: COOIIOICHHS IPaBUII 0E3011acCHOro OOpalieHus C BEIeCTBAMU B
OBITY, TIOBCEJHEBHOW >XM3HH W B TPYIOBOW JEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIMBHAYANbHOH TpaeKTOpUH oOpa3oBaHUs, Oyaymel mpodeccuu W pealn3anun
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4Y&TOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, UHTEPECOB M IMoTpebHOoCTell obIiecTBa;

ITo3naBaTensHble YY]I: CTPOUTH JIOTMUECKUE PACCY)KAEHUS (MHIYKTHBHBIC, IEIYKTHBHBIC, 10
QHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTHM W IIPOTHBOPEYMS B PACCMATPUBAEMBIX SBJICHUSX,
(hopMyIHpOBaTh BEIBOABI M 3aKIIOUCHHS; NPUMEHATh B IPOIECCEe MO3HAHHS HCIIONb3yeMbIE B
XMMHHM CUMBOJIMYECKHE (3HAKOBbBIE) MOJENIH, NMPeoOpa3OBbIBATh MOAECIBHBIC IIPEICTABICHUS —
XMMHYECKHI 3HAK (CHMBOJI) SJIEMEHTa, XMMHUYEcKas (popMyJia, ypaBHEHHE XUMUYECKOI peakinu
NP pEIICHNH YYeOHBIX ITO3HABATENBHBIX M IPAKTHYECKUX 3a1ad, NPUMEHSTh Ha3BaHHbIC
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MOJICTTbHBIE TPENICTABIICHUS ISl BBISABICHUS XapaKTEPHBIX NMPU3HAKOB HM3YYaeMBIX BEIIECTB H
XUMHYECKUX PEaKlni;

KommynukaTuBuble YY/I: BwicTynmarb C Mpe3eHTalMed pe3yslbTaTOB I03HAaBaTEIbHOMN
NEeSATEILHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpCTHHUKAMHU INpHU
BBIMOJTHEHUM XHMHUYECKOr'0 SKCIEPUMEHTAa, MPAKTHUYECKOW pabdOThl MO HCCIETOBAHUIO
CBOCTB M3y4YaeMbIX BEIICCTB, peali3alnud YyIeOHOTO MpOeKTa H POPMYIHPOBATH BHIBOIBI
0 pe3yjbTaTaM NPOBEAEHHBIX MCCIENOBAaHUM NyTEM COrJacoBaHMUs INO3ULHHN B Xoxae
o0cyxaeHuss 1 0OMeHa MHEHHUSIMHU

PeryasituBuble YY/I: OCyHmIECTBISATH CaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE
camMoOaHaliu3a M CaMOOI[EHKH

Coaep:xaHue yueOHOro MaTepuaJia

1 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH peakIUU OT pa3IM4YHbIX 4 OOBACHITH 3aBUCUMOCTb CKOpOCTH
¢dhaxropos XUMHYECKOM  peakuuu OT  Pa3IUYHBIX
XapakTep CMEIIeHHs] XUMHYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT dakropos
BHeIIHeTo Bo3aeiicTeusa (mpunnui Jle llarense) Omnpenensars XapaxkTep CMEIICHUS

VYpaBHEHUS peakIuil pa3IUIHBIX TUIOB; MTOJTHBIE U COKpaIIEHHEIE
HOHHBIE ypaBHEHUs PEaKLIHil.
CymecTBOBaHHE T€HETHIECKOW CBSI3M MEXIy HEOPTaHUIECKHUMU

XUMHYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU OT
BHeIIHETO  Bo3ueidctBust  (npuHuun Jle
LlaTense)

BellecTBaMU € IIOMOIIBIO  YPAaBHEHUH  COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKIUM

Ompenenenne cpeasl BOAHBIX PACTBOPOB BEIIECTB, BBISIBICHHE
yCIIOBUI MPOTEKAaHUS peakUuil rupoan3a.

Brraucnenust mo ypaBHEHHSIM XHUMHYECKHX PEaKIHH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI

CocTaBisATh ypaBHEHHUS PEaKLUM pa3IMYHBIX
THUIOB; IMOJHBIE M COKpalIEHHbIE HOHHBIE
YpaBHEHHUS] pEaKIU{, YIUTHIBAs YCIOBHS,
NIPU KOTOPBIX 3TU PEeaKLMHU UIYT 10 KOHIA

IMonTBepxnaTh CyIIeCTBOBaHUE
FeHETUYECKOU CBsA3U MEXIy
HEOPraHMYECKUMH BEIIECTBAMH C IIOMOIIBLIO
YpaBHEHHIH COOTBETCTBYIOIIMX XUMHUYECKUX

peaxkuui
[IpoBoauTh, HabmoOOaTh W  ONUCHIBATH
XUMUYECKHI JKCITEpHMEHT: o

OINpPENEJICHUIO Cpelbl BOJIHBIX PacTBOPOB
BEIICCTB, BBISBICHUIO YCIOBHUI MPOTEKAHUS
peakiuii MOHHOTrO OOMEHa, W3YYCHUIO
BJIMSIHUS Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTH
peaxkuuii. CrnenoBath paBuiIaM
MOJIb30BAaHUSI  XMUMHYECKOW  TMocyaod u
1abopaTopHBIM 000pYyIOBAaHHEM

[IpencrapisiTe pe3yibTaTbl XUMHYECKOTO
SKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUU

COOTBETCTBYIOIIUX peaKHI/Iﬁ u JAcJ1aThb

JlaGopaTopHbIie H MPAKTHYECKHE 3AHATHS 6 https://resh.edu.ru/subject/|
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1. IIpakTuyeckas pabora 8. [IpoBenenue OKHUCJIIUTENBHO- | 3
BOCCTAHOBUTENBHBIX pPEaKIUid M COCTaBJIECHHE YypaBHEHUH C
IIOMOMIBIO 3JIEKTPOHHOTO OayaHca.

2. [IpakTnyeckas pabGora 9. BumsHme pa3nuuHBIX (QakTOpoB Ha | 2
CKOpPOCTh XMMHUYECKON peakluu. BpluuCIeHus: pacyueTsl C
HCIIONB30BAaHUEM TMOHATHS  «MaccoBasi JOJS  PacTBOPEHHOTO
BEILECTBA»; Pac4YEThl M0 YPaBHCHHUSIM XHMHUYECKHUX pEaKiuii, B TOM
YUCIIe TEPMOXUMHUIECKHIE PACUETHI

1. JlaGopaTtopHast pabora 1. [IpoBenenne peaknuil HOHHOTO OoOMeHa; | 2
ompejeNeHne  Cpeabl  pacTBOPOB  BEHIECTB  C  IOMOIIBIO
YHHBEPCAIbHOTO HHINKATOPA

BBIBOJIBI HA UX OCHOBE
npOBO)lI/ITb BBIYHCIICHUS
XUMHYECKUX  peaklui,
TEPMOXUMHYECKUE PACUETHI

0 ypaBHCHUAM
B TOM YHUCJIC

esson/4938/

Paznen 6. Heopranuueckass Xxumus 5
Tema 6.1. JIMYHOCTHBIE pe3yNbTAThl: CMIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHS,
Hemeranisl JIOTUKY M apryMEHTHI APYTHUX IPHU aHAJIW3€ Pa3IMYHBIX BUIAOB y4eOHOU NEATEIBbHOCTH;

IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY H HAyYHOMY HACIEIHIO OTEYECTBEHHOM
XMMUHU; TOTOBHOCTH OIIEHMBaTh CBOE IOBEJEHHE M IIOCTYIKH CBOUX TOBapulled c
TMO3UIUH HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBHH ITHUX IOCTYIIKOB;
MIOHMMAaHMs CIeNU(HUKH XHMHH KakK HayKH, OCO3HaHHS e€ poiau B GopMHpOBaHHHU
palMOHAIbHOTO HAy4YHOTO MBIIUICHHUS, CO3JaHUU LEJOCTHOTO MpeacTaBieHus o0
OKpy’>XaloleM MHpe KaK O €IWHCTBE NMPHUPOABI U YEIOBEKa, B IO3HAHUH MPHUPOJIHBIX
3aKOHOMEPHOCTEH M pelIeHnH NMPoOJIeM COXpaHEeHHs IPUPOTHOT'O PAaBHOBECHS

Ilo3naBarenbuble YVY/[: UCIONB30BATh INPU OCBOCHUU 3HAHUM NPUEMBI JOTMUECKOIO
MBIIIICHUS BBIACHSATH XapakTEepHble IPU3HAKM MOHATUH U yCTAaHABIUBATh HX
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B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE MOHSATHS ST OOBSICHEHUS OTAEIBHBIX
(hakTOB M SIBICHMIA; BEHIOUPATh OCHOBAHUS U KPUTEPHUU ISl KiIacCU(PUKALUK BEIISCTB U
XMMUYECKUX pEaKLMH; yCTaHaBIMBAaThb IPUYUHHO-CIICACTBEHHBIC CBS3U MEXIY
HU3y4aeMbIMU SIBIICHUSAMU;

KommynukatuBHbeie YV ]I 3agaBaTh BONPOCH! IO CYLIECTBY 00CYyXaaeMoil TEMBI B X0Je
Irajora HW/WIN ANCKYCCHH, BBICKA3bIBaTh HIEH, (OPMyITHPOBATH CBOM IIPEIIIOKEHUS
OTHOCHUTCJIIBHO BBIIIOJTHCHUA Hpe)lHOH(eHHOﬁ 3aJa49u

PerynsatuBasie VY]l caMOCTOATENbHO IUIAHUPOBAaTh M OCYILIECTBISTH  CBOIO
MO3HABATENbHYIO JEATEIbHOCTh, OIpeaenss e€ 1eIu U 3aJauyd, KOHTPOIUPOBATh U IO
Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh NpeIaraeMblii ajaropuT™M JIeHCTBUH mnpu
BBITIOTHEHNN Yy4eOHBIX U MCCIIeJOBAaTEIbCKUX 3a7ad, BEIOUpaTh Hanboaee 3pdheKTUBHBIN
CIT0CO0 MX pelIeHUs] C yYETOM MOJyYSHHUs HOBBIX 3HAHHH O BEIIECTBaX W XUMHUYECKUX
peakuusx;

Copep:xkanue yueOHOI0 MaTepHaJia

1 O6mue 3aKOHOMEPHOCTH B HW3MEHEHHH CBOICTB HEMETAlJIOB H HX 2
COCNMHCHHUA ¢ Yy4ETOM CTPOCHHMS HMX AaTOMOB U TIOJNOXKCHHS B
[lepuoanueckoii cucremMe xumuueckux saeMenToB [ 1 Mennaeneesa
OO01mre XMMUYECKHE CBOMCTBA HEMETAJLIOB, UX Ba)KHEHINHX COCOUHCHHIMA.
BiusiHMEe HEMETAJUIOB U UX COCIMHCHUI Ha KUBBIC OPTaHU3MEI.

JlaGopaTopHble M PaKTHYECKHE 3aHATHUS 2

1 IIpakTnyeckoe 3ansitne 10. Pemenme SKCIEepUMEHTANBHBIX 3a4ad IO
teMme «Hemeramasl»; pacuyérbl Macchl BellecTBa MM 00bEMa Ta3oB IO
HU3BECTHOMY KOJHMUYECTBY BEIlEeCTBA, Macce HIH 00BEMY OJHOTO U3 2
YYacTBYIOIINX B PEAKIMH BEIIECTB; pacdEThl Macchl (00bEMa, KOIHYECTBA
BELIECTBA) MPOAYKTOB PEAKIMHU, €CIIM OJHO U3 BEIECTB UMEET MIPUMECH

PackpbiBaTh CMBICH  HM3ydaeMBIX IOHATHH
(BBIOCNMATH HMX XapakTepHBIE IPHU3HAKH) U
NPUMEHATh O3TU IOHATUS HpPU OIHCAHUH
COCTaBa M CTPOCHUS BEHIECTB, /I 0OBSICHEHHS
OTJIENBHBIX ()aKTOB U SIBJICHUN

OObscHAT,  00lmMe  3aKOHOMEPHOCTH B
N3MEHEHHNH CBOMCTB HEMETAIIOB

U UX COCAMHEHHUIl Cc y4&€TOM CTpPOEHHUs ux
aToMOB U nojoxeHus B Ilepuonuueckoit
CUCTEeME€ XHUMHUYecKHX »daemeHtoB J| U
Menneneesa

XapakTepuzoBarth (OTIHCHIBATD) obmue
XUMHYECKHE  CBOHCTBa  HEMETaJIOB,  HUX
BAKHEHIIMX COCIAMHECHHUN, IOATBEpXkAas 3TO
onrcaHue puMepamMu ypaBHEHHH
COOTBETCTBYIOIIUX XUMHUYECKUX peaKIuil
XapakTepu3oBaTh BIMSHHE HEMETAIOB H HX

COeMHEHUH Ha JKUBBIE OpraHU3MBbl;
ONMMCHIBaTh  NPUMEHEHHE B  Pa3IUYHBIX
obmacTsax MPaKTUYECKON JIesITeIbHOCTH
YelloBeKa

PackpriBath CYIIHOCTh OKHCIHUTENbHO-
BOCCTAHOBUTEJIBHBIX pPEaKUHUH IOCPEeNCTBOM
COCTABJIICHHS D3JEKTPOHHOrO OajaHca 3TUX
peaxkuuit

[IpoBoauTh  peakuuu,  IMOATBEpPKIAIOIINE

XapaKTepHbIE CBOWMCTBA H3y4aeMBIX BEIIECTB;
pacno3HaBaTh ONBITHBIM IYyTE€M  aHHUOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPax

HabmonaTe ¥ OMHCHIBaTh AEMOHCTPAMOHHBIE

https://resh.edu.ru/subject/I

esson/5939/

https://resh.edu.ru/subject/I

esson/5913/
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OTIBITHI; IPOBOJHUTH M ONHCHIBATH XMMHUYECKHIT
IKCIIEPUMEHT (1a00paTOpHbIE U MPAaKTHYECKUE
paboThr)

IMpencraBasaTh  pe3ysNbTaTBl  XUMHYECKOTO
JKCIepuMeHTa B (opMe 3amucu ypaBHEHHil
COOTBETCTBYIOIIHUX PEaKIUil W IeNaTh BHIBOJBI
Ha UX OCHOBE

CrnenoBatb IpaBHIaM MOJIb30BaHUS
XUMHYECKOH mocymoii u  mabopaTOpHBIM
obopynoBaHHEM

ITpoBoaUTs BEIYUCIEHUS 1O YpPaBHEHHUSIM
XUMAYECKUX pPeaKkIui

CaMOCTOSITENBHO ITaHUPOBATh u
OCYIECTBIATH CBOIO MIO3HABATEIbHYIO
JIeSITeIbHOCT; NMPUHUMATh aKTUBHOE ydacTHe
B IPYNTIIOBOH Y4eOHOH AEATEITbHOCTH

I/IHZ[PlBﬂllyaJ'leLle MPOEKThbI
I/ISY‘{CHI/IC KauyecTBa MUTHEBOM BOJIbI B HACEJIIEHHOM IYHKTE.

OxpaHa OKpyxaromeil cpegsl OT XHUMHYECKOro 3arpsi3HeHuss. KonnmdecTBeHHBIC

XapaKTepUCTUKU 3arpsi3HEHUS] OKpYXKalollel cpeasl.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bona xak peareHt u cpeaa IuIsi XUMHYECKOT0 IIpolecca.
VYcerpaneHue xKeCTKOCTH BOABI Ha MPOMBIIIIEHHBIX MPEANPUITHSIX.
HccnenoBanue MeTallIoOB.

HccnenoBanue CBOMCTB MIEIOKA.

Tema 6.2. MeTajibl

JIMYHOCTHBIE Ppe3yJbTAThI: CIIOCOOHOCTH IIOHMMAaTh M IPUHUMATh MOTHUBEHI,
HAMEpEeHMs, JIOTUKY M apryMeHTbl APYTMX IIpU aHalu3e pas3IudHbIX BUJOB
y4eOHOU NeATeNbHOCTH; IIEHHOCTHOTO OTHOIICHHS K HCTOPHYECKOMY M HaydHOMY
HacJIeINI0 OTEYECTBEHHON XUMUH;

Ilo3naBateabHble YYJI: KCHONB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO
MBIIUICHNS! — BBIACTATh XapaKTepHbIE IPH3HAKK IOHATHH W YCTaHABIUBAaTh HX
B3aHMOCBS3b, HCIIOJB30BATh COOTBETCTBYIOUIME IOHATHS JUISI OOBSICHEHHS OTAENBHBIX
(bakTOB M ABJIEHUIA; BRIOMpPATh OCHOBAaHUS M KPUTEPUM UL KJIACCH(MKALMK BELIECTB U
XUMUYECKUX  pEaKUui; YCTAaHABIUBATh HPUYMHHO-CICICTBEHHBIC CBA3M  MEXIY
H3y4aeMbIMU SBJICHUAMM;

KommynukatuBable YY/I 3amaBaTe BONPOCH MO CYHIECTBY 00CYyXAaeMOW TeMBI B
XO0Ile nOuajora W/WIM JAHCKYCCHH, BBICKa3bIBaTh HJEH, (opMynImpoBaTh CBOHU
MIPEJI0KEHUSI OTHOCUTENIBHO BBHIITOTHEHNS MPEII0KEHHOHN 3a1auu

PerynsituBable YYJ| caMOCTOATENBHO IUIAHMPOBAaTH M OCYIIECTBIATH CBOIO
MO3HABATENbHYIO JEATENBHOCTb, ONMpenens e€ 1eNn U 3a/aul, KOHTPOIUPOBATh U 10
Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh NPEIJIaraeMblii alropuTM MACHCTBUI mpu
BHINIOJTHEHUH YY4eOHBIX M  HCCIEeNOBAaTEeIbCKUX 3aJad, BBIOMpaTh Hamboiee
3¢ GeKTUBHBIN CITOCOO MX pelIeHHs ¢ yIETOM MOJIydeHHs HOBBIX 3HAHUM O BellecTBax
U XUMHYECKHX DPEaKIHusX;
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Copep:xaHue yueGHOro MaTepuaJia

1

OOmue 3aKOHOMEPHOCTH B HM3MEHEHWHM CBOWCTB METAUIOB U UX
COCNMHEHHH ¢ YYETOM CTPOCHHS HUX aTOMOB H TOJIOKCHHS B
[lepuoauyeckoil cucreme xumuueckux synemeHToB J| I Menneneena
OO01re XMMUYECKHE CBOMCTBA METAJJIOB, X Ba)KHCHIIINX COCAUHEHM.
BiusiHEEe MeTaJuIOB U UX COSAMHEHHI Ha JKUBBIE OPTaHU3MEI.

JIa6o

ATOPHBIC U MPAKTUHYECCKUE 3AHATUHA

IIpakTnuyeckoe 3ansitue 11. Pemenue skcnepuMeHTaNIbHBIX 3a/a4 110
teme «Metamis». Beruncnenus: pacuérel Macchl (00bEMa, KoIHUecTBa
BEIIECTBA) MPOAYKTAa PEaKLWH, €CIM OJHO W3 BEIIECTB JAaHO B BHIE
pactBopa ¢ onpeenEéHHON MaccOBOM J10Jei pacTBOPEHHOTO BEUIEeCTBa
JlabopaTopHnasi padora 2. KauecTBeHHbIE peaklMM Ha AaHUOHBI U
KaTHOH aMMOHUS;, B3aHMOJCHCTBHE THIPOKCHAA aIIOMHHHUS C
pacTBopamMH KHUCJIOT W ILIEJI0Yeil; KaYeCTBEHHbIE PEaKIMU Ha KaTUOHBI
METaJUIOB

PackppiBaTh CMBICT H3y4aeMbIX HOHITHI
(BBIZENATh HX XapaKTepHble MPU3HAKU) U
NPUMEHATh O3TH TOHATHA TpPH OIMHCAHHH
COCTaBa U CTPOCHUS BEIIECTB, ISl 00BICHCHHS
OTJETbHBIX ()AaKTOB U SBJICHUH

OOBSACHATE obmue 3aKOHOMEpPHOCTH B
W3MCHCHHUHU CBOWCTB 3JICMCHTOB — METAJJIOB U
UX COEMHEHUH ¢ yu€TOM CTPOEHMS UX aTOMOB
u mnonoxenus B Ilepuoamueckoir cucreme
xuMHU4ecKuX 3aeMeHToB [l I MennaeneeBa
XapakTepu3oBaTh (O CHIBATD) obmue
XUMHUYCCKHUE CBO¥iCTBa METaJIJIOB, 1704
BOXHEHIIUX COENMHEHUN, MOATBEpXkKAas 3TO
OInuCcaHue npuMepamu ypaBHEHHI
COOTBETCTBYIOIIUX  XUMHUYECKUX  PEaKLHil;
MpUMEHEHHE METaJJIOB B Pa3sITUYHBIX
00JIacTsIX, a TakK)Ke MCIOJIb30BaHHE HX ISt

CO3JaHUSI  COBPEMEHHBIX  MaTepHaoB |
TEXHOJIOTHH
PackpriBath CYIIHOCTh OKHCJIUTEIBHO-

BOCCTAaHOBHTENBHBIX PEAKIUIl MTOCPEACTBOM
COCTaBJICHHSI DJIEKTPOHHOro 0OajaHca 3THX
peakuuit

IMpoBoauTs  peaxkmuy,  MOATBEPXKAAIOIINE
XapaKTepHble CBOWCTBA M3y4yaeMbIX BEILECTB;
pacmo3HaBaTh  ONBITHBIM  IYTEM  HMOHBI
METaJUIOB, IPUCYTCTBYIOLIIE

B BOJHBIX pacTBOpax

HabmonaTe ¥ ONMHUCHIBaTh AEMOHCTPAMOHHBIE
OIIBITHI; IPOBOJUTH M ONMCHIBATH XMMHYECKHI
9KCIIEpUMEHT (J1abopaTopHbIE U IPAKTHUYECKUE
paboTel) IIpencraBnsars pe3yJIbTaThl
XMMHYECKOr0 3KCHepuMeHTa B (opMme 3amucu
YpaBHEHHUH COOTBETCTBYIOIMX peakuuil u
JleNIaTh BBIBOJBI HA UX OCHOBE

CrnenoBatb paBUIaM MOJIb30BaHHS
XUMHYECKOH mocymoii u  1abopaTOpHBIM

https://resh.edu.ru/subject/I

esson/3479/

https://resh.edu.ru/subject/I

esson/5814/

https://resh.edu.ru/subject/I

esson/3534/

https://resh.edu.ru/subject/I

esson/3493/

https://resh.edu.ru/subject/I

esson/4961/

https://resh.edu.ru/subject/I

esson/3514/



https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
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o0opyaoBaHHEM

npOBO}II/ITb BBIYHCIICHUSA mo YpaBHEHUAM
XUMHMYECKUX peaKIuit

CaMOCTOSTENBHO IUTAHHPOBATh u
OCYILIECTBIATh CBOIO MI03HABATENbHYIO

JeSTeNbHOCTh; NMPUHUMATh aKTHUBHOE yJacTHe
B TPYIIIOBOI y4eOHOM JeaTeIbHOCTH

Pa3zgen 7. XuMus u KM3Hb 1

Tema 7.1 Xumusiu
JKU3HD

JInYHOCTHBIE Pe3yabTaThl:
OKpYy’Xarolled  NpUPOIHOH
9KOJOTHYECKUE TOCIEACTBH

aKTUBHOI'O HENPHUATUS JACHUCTBUM, MIPUHOCAIIUX Bpen
cpele, yYMEHUsS  IPOTHO3MPOBaTh  HeOJIarompusTHbIE
NpeaIpUHUMAEMbIX JAEMCTBUH M NpeaoTBpallaTh HX;
HaJU4Ms Pa3BUTOrO HKOJOTMUECKOTO MBIIIJIEHUS,  SKOJIOIMYECKOM KyJIbTYphl, OIIBITA
JESITENPHOCTH  SKOJNOTUYECKOW HANpaBIEHHOCTH, YMEHHs pPYKOBOACTBOBAaTHCSI HMH B
MO3HAaBaTEeIbHONH, KOMMYHHKAaTHBHOH M COIHAJBHOM IpaKkTHKe, CIOCOOHOCTH M yMEHHUS
AKTUBHO HPOTHBOCTOSATH HAEOJIOTUH XeModoOuu;
Ilo3naBateabnbie YY/I: Biazers OCHOBaMH METOJOB HAYYHOIO IIO3HAHUS BELIECTB U
XAMHYECKHX peaknui; QopMymupoBaTh IedM W 3aJadyd  HCCIIENOBAHWS, HCIIOIb30BaTh
HOCTABJICHHbIE M CaMOCTOATENBHO C(OPMYIMPOBAHHBIE BONPOCHl B KayecTBE HMHCTPYMEHTA
TIO3HAHUSI ¥ OCHOBBI AT (POPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE NMPABMIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUH; BIIaJIeTh HaBbIKAMU CaMOCTOSTENIbHOIO IUIAHMPOBAaHUS M MPOBENCHUS Y4EHUYECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh yMEHHS HAONIOAATh 3a XOIOM IIPOILECcca, CaMOCTOSTEILHO
NIPOTHO3MPOBATh €ro pe3yiabTaT, (OpPMYyINpOBaTH OOOOIIEHHS U BBEIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB MCCICIOBAHMUS, COCTAaBIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
paboTe; mpuOOpeTaTh ONBIT YYCHHYECKOH HCCIeIOBATENbCKOM M MPOEKTHOH EesTeNbHOCTH,
HPOSIBISITH  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUS
MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METOOB TO3HAHNS;
KommyHnukaTtusHble YY/I 3amaBaTh BOIPOCH IO CYIIECTBY 00CYXJaeMOH TEMBI B XOIe
JIUajgora W/WIM JANCKYCCHM, BbBICKAa3blBaTh HAeH, (OPMYJIHUPOBATH CBOU HPEAJIOKECHUS
OTHOCHTENIBHO BHIIOTHEHHS MPEUI0KCHHON 3a1auu
PeryasstuBubie  YYJI  caMOCTOSTENbHO  IUIAHUPOBAaTh U OCYUIECTBJISATH  CBOIO
M03HABATENbHYIO AEATEIbHOCTh, ONMpenesis e€ Leau U 3aAa4d, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATH IPEAJIaraeMbIi alrOpUTM ACHCTBUH INIPU BBIIOTHEHUU
y4eOHBIX W HCCIIEAOBAaTENbCKUX 3ahad, BBIOMpaTh Hamboiee 3ddexkTuBHBIN crmocobd ux
penreHust ¢ yaéToM MOTydeHHsI HOBBIX 3HAHHI O BEIeCTBaX M XMMHUYECKHX peaKIusX;

IIpakTHyecKHne u JJadoOpaTOPHbIEe 3AHATHS 2

1 IIpakTnyeckass padora 12. Ommcanme cdepsl neaTensHOCTH Oymymien 1
npodeccur, CBA3aHHOH C HAYKOH M COBPEMEHHBIMH TEXHOJOTHSMH.
CocraBJIeHHE HHTEIUIEKT-KapThl

PackppiBaTh  pOJb  XUMHM B PEIICHHH
SHEPreTHYECKHX, CHIPHEBBIX U OKOJOTHYECKUX
npo0ieM YeNoBeYecTBa, ONUCHIBATH OCHOBHbBIC
HaNpaBJICHUsS DPa3BUTHA XUMHYECKOW HayKH W
TEXHOJIOTUH

[MpumensaTs npaBmia 6e30mMacHOr0 OOpaIeHus
BEII[ECTBAMH, HCIIOJb3YEMBIMH B IIOBCEIHEBHOH

https://resh.edu.ru/subject/I

esson/3504/

https://resh.edu.ru/subject/I

esson/5452/

https://resh.edu.ru/subject/I

esson/4960/



https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
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JKH3HU, TIPAaBHIIA TIOBEACHHS B IENSX COSPEeKESHHS
30POBbS M OKpYKalollled NPHPOIHONH cpembl;
MOHUMAaTh Bpex (OMacHOCTh) BO3/ACHCTBUS Ha
JKUBBIE OpPTaHM3MBI OINpPEIeIEHHBIX BEIIECTB,
cmbicn nokasatens [1JIK, noscHsATs Ha npumepax
CIIOCOOBI YMEHBIICHHS W TIPEROTBPAIICHUS X
BPEIHOTO BO3/ACHCTBUS

AHanmu3upoBaTh W KPUTHYECKH  OIICHHBATh
nHGOpPMaIMIO, CBA3aHHYI0 C XUMHYECKUMH
MpolLEeccaMH M UX  BIMSHHEM Ha COCTOSHHE
OKpY’KaroIiel cpemnl

Hcnons3oBath MOJTyIEeHHEIE 3HAHUS u
MpeJCTaBleHus 0  cdepax  AesITeNbHOCTH,
CBSI3aHHBIX C HAayKOH W  COBPEMEHHBIMH
TEXHOJIOTUSIMU, KaK OCHOBY AJISI OpUEHTAILMH B
BEIOOpe cBoeil Oynymedt mpodeccrnoHaNbHON
JIeATeIbHOCTH

[MpuanMate ydactue B oOcCyxaeHHH MpoOieM
XHUMHYECKON M 9KOJIOTMYECKOH HalpaBJICHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  IO3MIMIO IO
npobieMe W TpearaTb BO3MOXHBIE IMyTH €€
penreHus

HWuauBuayanbHble POEKTHI
HccnenoBanue 1eKapCTBEHHBIX MPENapaToB 0 XUMHYECKOMY COCTaBy

IIpomeskyTouHas arTecTanus B (popMe 1udp¢epeHIUPOBAHHOIO 3a4éTa
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3. YCJIOBUS PEAJIM3ALIMA PABOYEN ITPOT'PAMMBI
YYEBHOI'O ITIPEJIMETA

3.1. TpeGoBaHusI K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY o0ecredeHn 0
Peanu3zamnusi mporpamMmbl JUCHUIUIHHBL TpeOyeT Hamuuusi y4eOHOro KaOWHETa XHMHH.
[Tomemnenne kabMHETa JOJDKHO YAOBICTBOPATH TpeOoBaHUSIM CaHUTApHO-ITHIEMHOIOTUUECKIX
npaswil 1 HopMaTuBoB (CanlIuH 2.4.2 Ne 178-02 C usmeHEeHUAMU U TONOJHEHUSAMH OT: 23 U0,
26 nexabps 2008 r., 29 nexabpst 2010 1.)
Peanm3anust mporpaMMbl TUCIUTUIMHEI TpeOyeT HAMMUusl yueOHOro KabuHeTa «Xumuuy.
1. OGopynoBanue yueOHOro kabuHeTa:
Jlocka knaccHasi, MenoBas-1
Cronsr qys yuanuxcst — 15
Cron nns yuurens — 1
Crymps — 31
Okpan -1
2.HatypajibHbie 00pa3ubl
Komekmust 00pa3moB: yriieBoJOPOIHOE CBIPhE, TOPQ), MIIACTMACCHI, BOJIOKHA.
PeakTuBbl XUMHUYECKHUE TIO pa3zesiaM: OpraHruyecKasi XUMUsl, HeopraHnueckass XuMus
3. O0beMHbBIE cpeAcTBa
Monens anMasa, 000py10BaHUE XUMUYECKOE
4. MHCTPYKTHBHO-TEXHUYECKAS JOKYMEHTAINS
KommnekT auaaktudeckux kaprodek mno tremam: «OBPy», «'uaponusy, «PUO», «YrieBogopoasl
MpeICIIbHBIC)
KoMmImrexTsl TeCTOBBIX 3aJaHUM, B T.4. ¢ moMomisio TTK
KoMITIeKThI 3a1aHu# 11 KOHTPOJIBHBIX padoT
KoMriekTsl 3a1aHuii — MHCTPYKIUH A7l IPOBEACHUS JIa0OpaTOPHO-MIPAKTHUECKUX pPadoT.
5. Texnnueckue cpeacTsa 00y4eHHs :
MYJIbTUMEAUATIPOCKTOP, KOMITBIOTEP

3.2. UndopMmannoHHoe odecriedeHue 00yuyeHust

OcHOBHBIC HCTOYHHUKH:
1. T'a6bpuensu O.C., OctpoymoB N.I'. Xumus: yaeonuk st 10-11 xmacca. — M., 2020.
2. T'abpuensu O.C., OctpoymoB W.I'. Xumus mis npodeccuil 1 crennanbHOCTEH €CTECTBEHHO-
HayyHOro mnpoduis: Yy4eOHUK JUIsl CTYIEHTOB TNPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranu3zanui, ocanBaronmx npodeccuu u cnennainbuoctu CI10. — M., 2017
3. l'abpuenstn = O.C. wm  np. Xummsa. [lpaktukym: yde06. mocoOue Il  CTYICHTOB
npodecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpPraHW3allMif, ocBauBaroIUX  nHpodeccun U
crnenuansaocty CIIO. —M., 2017

I[OHOJIH]/ITBJH)HI)IB HCTOYHHUKMU:

1. T'a6puensa O.C.u ap. Xumus: nocodue it noarotToBku Kk EI'D: y4ue6. mocodue i CTyIeHTOB
npodecCHOHANBHBIX ~ 00pa30BaTeNbHBIX  OpPraHW3allMif, oOcBauBarlOIIUX  npodeccun U
cuennaiabsHocta CIIO. — M., 2017

2. Tabpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3aa4u U ymnpakHeHUs: y4eO. mocobue aJis
CTYIEHTOB IPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3allvii, OCBaMBaIOLIMX Npodeccuu u
cnenuansHoct CIIO. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus st mpodeccuii ¥ CrenMatbHOCTEH TEXHHYECKOTO H
€CTEeCTBCHHO-HAyYHOTO  Tpodmieii:  y4eOHMK I8 CTYAEHTOB  TMPOQeCCHOHATBHBIX
00pa3oBaTeNIbHBIX OpraHu3alnii, OCBauBaIUX npodeccuu u crneruansHocty CI10.— M., 2017
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4. Cnaaxos C. A., Octpoymos WU.I'., Ta6puensn O.C., Jlykpsanosa H.H. Xumus mns npodeccuii u
CHEIHMAIBHOCTEH TEXHUYECKOro mpoduis. DIEKTPOHHOE MNPUIOKEHHE (IIEKTPOHHOE YydeOHOoe
W3IaHUe) IS CTY. YUpexXIeHuit cpen. mpod. odpazoanus. — M., 2017.

HNuTepHeT-pecypcebl:

1. www. pvg. mk. ru (ommmmnuana «Ilokopu BopoObeBbI ropsI»).

2. www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT I MKOJBHUKOB « XUMUS).
3. www.alhimikov.net (OOpa3oBaTenbHBIA CAUT I MIKOJIBHUKOB).

4. www. chem. msu. su (DnekTpoHHas OMOJIMOTEKA 10 XUMHH ).

5. www.enauki.ru (nHTepHET-U3aHNE IS yunuTenell «ECTecTBEHHbBIE HAyKI»).
6. www. lseptember. ru (MeToguueckas razera «llepBoe CEeHTAOP»).

7. www. hvsh. ru (skypaan «Xumus B IIKOJIE).

8. www.hij.ru (kypHan «XuMUs U )KU3HBY).

9. www.chemistry-chemists.com (3JIEKTPOHHBIH KypHAT «XUMHKH U XHMUS)
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4. KOHTPOJIb 1 OHEHKA IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHMUSA
YYEBHOI'O NIPEJIMETA

KoHTpob M oOleHKa IUIAaHUPYEMBIX pe3yJIbTaTOB OCBOEHHS Y4YeOHOro IpeaMera
OCYLIECTBISIETCA IMpernojaBaTrelieM B IMPOLIECCe IMPOBEACHHUS MPAKTUUECKUX 3aHATHUH U
1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITTOJHCHUS OOYYAIOIIMMUCS WHIWBUTYATBHBIX

3aJJaHUM, IPOEKTOB, UCCIENOBAHMIA.

IIpeameTHbIe pe3yJbTaThl Kpurtepun DOPMBI H METOIbI KOHTPOJISI
o0y4yeHus
U OLIeHKH NMpeaMeTHBIX
(ocBOCHHBIC YMEHUS,
pe3yJabTaToB 00y4eHHsI
YCBOCHHbBIE 3HAHMS)
Ocesoennvie ymeHusi: Texyumuii KOHTPOJIb:
BLIABIAMD XapakTepHble | Bwiasnsem Ornenka npu peuieHun
MPU3HAKU MOHSITUM, | XapaKTepHbIE TMPU3HAKHU | XUMHUECKUX KEHCOB
yCTaHaBJIUBaTh UX | HOHSITHUH, Ouenka npu peleHun
B3aHMMOCBSI3b, yCTaHaBJIUBAET UX | XUMHYECKUX 3a7a4
B3aUMOCBSI3b
UCNOIL308AMb ucnonwvsyem
COOTBETCTBYIOIIME TOHSTUS | COOTBETCTBYIOIIHE
IIpU  ONHCAHUM  COCTaBa, | IIOHATHUS npu
CTPOEHUsI WU IIPEBpPAILICHUNA | ONIMCAHUU coctaBa, | OueHka TMpu  BbIIOJHEHUU
OpPraHUY€ECKUX U | CTpPOCHUA U | IpaKTHYecKou paboTsl 1
HEOPraHUYECKUX MpeBpalIeHUN
COCIVMHEHUM; XHUMHUUYECKYI0 | OpraHHUYEeCKHUX u
CUMBOJIMKY JJIsi COCTaBJICHHUS | HEOPraHWYECKUX Ouenka npu peneHun
MOJIEKYJISIPHBIX U | COeIMHEHUH; XUMHUYECKHX 3a]a4
CTPYKTYPHBIX (pa3BEPHYTOH, | XUMHUYECKYIO
COKpaIEHHOMN) dbopmyn | CHMBOIHUKY TUTST
OpraHu4eCKuX BEIIECTB U | COCTaBJICHUS
ypaBHEHUI XUMHYECKUX | MOJIEKYJISIPHBIX u
peakiuii; CTPYKTYPHBIX OueHka 1Opu  BBINOJIHEHUU
(pa3BépHYyTOH, MPaKTUYECKOU paboThI 2
COKpaIIEHHOMN)
dbopMyn opraHUYEeCKHX
BEIIECTB U YPABHEHUU
XUMHYECKUX PEaKIHii;
uszeomaeausaem
U320mMasIu8ams MOJIETId | MOJIEJTN Mosiekyn | OmeHka mNpu  BBINOJHEHUU
MOJIEKYJI OpraHWYECKUX | OPraHUYECKHX BEIIECTB | MPaKTHUECKOH paboThI 1
BEIIECTB ISl WUIIOCTPALMHM | JUISl WUTIOCTPAIlUUd  HUX
ux XUMHUYECKOTO U | XUMHUYECKOTO u
MIPOCTPAHCTBEHHOT O MIPOCTPAHCTBEHHOT O
CTPOEHHUSI; CTPOEHHUSI;
ycmanasnueams ycmawnasnusaem Ornenka npu pelIeHun
NIPUHAJIEKHOCTh NPUHAJIEKHOCTh XUMHUYECKHX 3aJa4
W3YUYEHHBIX OPraHUYEeCKUX | U3YUYEHHBIX
BEIIECTB MO HMX COCTaBy U | OPraHUYECKHUX
CTPOCHUIO K OMNpEeAcIEHHOMY | BEIECTB o ux
KJIACCY/TPYIIEe COCIMHEHUH | COCTAaBy W CTPOCHUIO K




41

(yrineBomopoasl, KHCIOPO/I-
u a3oTcoAeprKallne
CO€IMHEHUS,
BBICOKOMOJIEKYJISIpPHbIE
COEMHEHUs);

oasamb Ha3BaHUS o
CUCTEMATUYECKOM
HomeHkiarype (IUPAC), a
TaKXKe MPUBOJIUTH
TpUBHUAJIbHBIE Ha3BaHUS
OTJIEJIbHBIX  OPraHUYECKHUX
BEIECTB (pTUNEH,
MPOTIUJIEH, aleTuIIeH,
STUJICHTJIUKOJIb, TJUIEPUH,
dbenom, bopmanbaerun,
areTajbJAerujl, MypaBbUHas
KHCJIOTa, YKCYyCHas KUCJOTa,
OJIEUHOBAs KHCJOoTAa,
cTeapuHOBas KHCJIOTA,
TJIFOKO03a, dbpykTo3a,
Kpaxmarl, LIEJUTI0NI034,
TJIUIUH) W TPUBUAJILHBIC
Ha3BaHMUSA OTJIEIBbHBIX
HEOPraHWYECKUX  BEHISCTB
(yrapHblif ra3, YTrJIEKUCIBIN
ras, aMMMaK, rameéHas
H3BECTb, HeraméHas
W3BECThb, MHUTHEBAs COJa,

MUPUT U IP;

yCcmanasnueams
MIPUHAUIE)KHOCTh

HEOpPraHUYECKHX BEIIECTB IO
HUX COCTaBY K OIIPEICIEHHOMY
KJacCy/TpyTine COEIUHEHUM

(mpocTbie BelllecTBa  —
MeTaJllbl HM  HEeMETaJlUIbl,
OKCH/IBI, OCHOBaHHI,
KHCJIOTHI, amoTepHbIC
TUAPOKCUIBI, COJIN);

onpeoensimo BUIBI
XUMHUYCCKON CBSI3H B

OPraHUYCCKUX COCAMHCHHAX

ONPENECITEHHOMY
KJIacCy/TpyIine
coeIMHEeHN I
(yrneBoamopo/ibl,
KHUCIIOPOJI- u
a3zoTcoAep Kallne
COeUHEHUs,
BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS);

Ooaém Ha3BaHUS IO
CUCTEMATUYECKOMI
HOMEHKJIaType
(IUPAC), a
MIPUBOJIUT
TPpUBHAJIbHBIE
Ha3BaHUSI OTACIIBHBIX
OpraHUYeCKUX
BEILIECTB (TuneEH,
MPOTUJICH, AalleTUJICH,
ATUJICHTIIUKOJIb,
TJIMIIEPHH, dbenou,
dbopmanbaerum,
areTajgbIeTus,
MypaBbUHAs KHCIOTA,
YKCyCHas KHCJIOTA,
OJIEMHOBasI  KHCJIOTA,
CTeapuHOBasi KUCJOTA,
TIII0KO03a,  (PYKTO3a,
Kpaxmal, I[eJIII0JI03a,
TJIULIMH) u
TpUBHAIBHBIC
Ha3BaHHUS OTHCIIBHBIX
HEOPraHUYEeCKUX
BEILIECTB (yrapusblit
ra3, yIrJEKHUCIBIN ras,
aMMHaK, raniéHast
HU3BECTb, HeraméHas
H3BECTh, MU THEBast
cona, IUPUT U AP;
ycmawnasnusaem
MIPUHAJJICKHOCTh
HEOPraHUYeCKUX
BEIIIECTB I10 UX COCTaBYy
K OnpeNeIEHHOMY
KJaccy/rpyrmne
coeIMHEeHU# (ITpOCThIC
BEIIECTBA — METaJLIBI
u HEMETaJlIbl,
OKCHJIBI, OCHOBaHWUSI,
KHCJIOTHI,
aMmpoTepHbIE
THJPOKCHUBI, COJIN);

TaKXKC

Onenka 1pU  BBINOJIHEHUH
MpaKTUYECKON paboThI 3

OreHka pu
XUMHUYECKHUX 3a7a4

pelLIeHUN
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(onmHaApHBIC U KPATHBIC);

NpUMeHAmbs HOJIOXKCHUS
TEOpUHU CTPOCHHUS
OpPraHUYEeCKUX BEIEeCTB A.
M. Bbytneposa st
OOBsICHEHHUA  3aBUCHMOCTH
CBOMCTB BCIISCTB OT UX
cocTaBa U CTPOCHHUS; 3aKOH
COXpaHEHUS MaccCHhI
BCIILICCTB;

PAacKpvl8ams CMBICH
nepuognyYecKkoro 3akona /l.
. Menneneera u
JIEMOHCTPHUPOBATH €TI0
CUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO
byHKIINY;

xapakmepuzoeamas
3JEKTPOHHOE CTPOECHUE
aTOMOB XHMHWYECKUX
a5ieMeHTOB 1—4 nepuonoB
Ilepunoauyeckoi cuCTEMBI
XUMHUYECKHUX 3JIEMEHTOR /1.
H. MenneneeBa, Hcnonp3ys
MMOHSTHS «S-, P-, d-
SIIEKTPOHHBIE OPOUTATN,
«IHEPreTUYECKUE YPOBHMY;
00BACHAMb
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUUYECKHX
3JIEMCHTOB M UX COCIUHCHUN
110 IEPUOJAM U IpyIIiam
ITeprnoanyeckoi CUCTEMBI
XHUMHUYECKUX dJIeMEHTOB /[I.
. Meunneneena,

xapakmepu3oeams  COCTaB,
cTtpoeHne, (Qu3suueckue wu
XHUMHYECKHUE CBOICTBA
TUITAYHBIX TMPEACTaBUTEIICH
pa3IHYHBIX KJIaCCOB
OpPraHUYECKHUX BCILICCTB
(meraH, 9TaH, STUIICH,
MPOITHJICH, areTHJICH,

Oyranuen-1,3,

MeTtuiioyraauen-1,3, 6eHzon,
METAHOJI, 3TaHOI,
STUJICHTJIMKOJb, TJIUIICPHH,

npumeHsiem
MOJIOXKEHUS TEOpUU
CTpOEHUS
OpPraHUYECKUX
BCIIICCTB A. M.
Bbytneposa IS
00BsICHEHUA
3aBUCHMOCTHU CBOMCTB
BEILICCTB OT HX
cocTaBa W CTPOCHUS,
3aK0H COXpaHEHHUS

MaccChI BEIIECTB;
packpwvléaem CMbICH
MEPUOIUYECKOTO
3akona /J[. U.
MeHnneneeBa u
JIEMOHCTPHUPYET €T0
CHUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO
ynkuuu;
xapakmepusyem
AJIEKTPOHHOE
CTPOEHHUE aTOMOB
XUMHUYECKUX
31eMeHTOoB 1—4
MIEPUOJIOB
[Tepronnueckou
CUCTEMBI XUMHYECKUX
anemenToB /. H.
Menneneena,
HCIIOJIb3Ys TTOHSITUS
«s-, p-, d-
BJIEKTPOHHBIE
opbuTamm,
«IHEPreTUYeCcKue
YPOBHM;

xapakmepu3zyem
COCTaB, CTpOCHHE,
dusznueckue u
XUMHYECKHE CBOMCTBA
TUIIMYHBIX
npeacTaBUTENIen
pa3UYHBIX  KJIACCOB
OpPraHUYECKHUX
BeliecTB (MeTaH, 3TaH,
STUJIEH, ITPOITHJICH,
aleTWiIeH, OyTaaueH-
1,3, wmetunOyraaueH-

Onenka pu peueHun
XUMHYECKHX 3a1a4

VYceTHBI o1poc

Onenka npu peleHuu
XUMHUYECKHX 3a]a4

Onenka pu peleHuu

XUMUYECKUX YPaBHEHUI

OueHuBaHue TP BBHIIOTHEHUH
NpaKTU4eCKOi paboThl 6
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dbenom, areTanbIerum,
MypaBbUHaAsT U  YKCYyCHas
KHUCJIOTHI, TJIFOKO3a,
Kpaxmar, LEJII0JI03a,

aMHUHOYKCYCHasl KMCJIOTA);

UITIOCMPUPOBAMb
FeHETUYECKYIO CBSI3b MEXIY
HUMH YpaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKUX  peakuui ¢
HCI0JIb30BaHUEM

CTPYKTYPHBIX (popMyr;

Kaaccuguyuposameo
XHUMHYECKUE PEaKIUu IO
pa3IUYHBIM pu3HaKam
(uucny u COCTaBy
pearupyrommnx BEIILIECTB,
TEMJIOBOMY s dekty
peakuuu, HM3MEHEHUIO
CcTeneHeu OKHCJICHUS
SJIEMEHTOB, o0paTUMOCTH
peakuuu, Y4YacTHIO
KaTaan3aTopa);
xapakmepu3oeamu

(onucwieams) ob1THE
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB
Pa3TUYHBIX KJIaCCOB;

noomeepoicoams
CyLLIECTBOBAaHUE
T€HETUYECKOM CBSI3U MEKIY
HEOPraHNYECKUMH
BEIIECTBAMHU C TOMOIIIBIO
ypaBHEHUM
COOTBETCTBYIOLLINX
XUMHUYECKUX PEAKIUIL;

xapakmepuzoeambsv
HUCTOYHHUKH

1,3, 6eH30J1, METAHOII,
ATaHOII,
STUJICHTJIUKOJIb,
TJILEPHH, ¢dbenom,
areTaibIeTH I,
MypaBbUHAS u
YKCyCHasi  KHCJIOTHI,
rJII0K034, Kpaxmad,
LIeJUTI0JI03a,
aMHUHOYKCYyCHast
KHCJIOTA);
unmocmpupyem
T€HETUYECKYIO
MEXTY
ypaBHEHUSIMU
COOTBETCTBYIOIINX
XUMHYECKUX PEaKIui
c HCIIOJIb30BaHUEM
CTPYKTYPHBIX
popmyu;
Kaaccugpuyupyrom
XUMHYECKUE PEaKIUH
o Pa3IUYHBIM
Npu3HaKaM (4UCILy U
COCTaBy
pearupyrommnx
BEILIECTB, TEIMJIOBOMY
apdexTy peakmuu,
W3MEHEHUIO CTeleHen
OKHCIICHUSI
SJIEMEHTOB,
oOpaTumMocTr
peakuuu, Y4aCTHIO
KaTaJim3aTopa);
xXapaxkmepuzyem
(onucwieaem) obmue
XUMHYECKHE CBOMCTBA
HEOPTraHHUIECKUX
BEIIIECTB Pa3IUYHBIX
KJIACCOB;
noomeepacoaem
CyLIECTBOBAaHHUE
T€HETUYECKOM CBS3U
MEXY
HEOPraHUYECKUMU
BEILIECTBAMHU C
IIOMOILBIO YPaBHEHUU
COOTBETCTBYIOLINX
XUMHUYECKUX PEAKIUI;
xapaxmepusyem
WCTOYHUKH
YIII€BOJIOPOJHOTO

CBs3b
HUMHA

OI_ICHI/IBaHI/Ie IIPpU BBIITOJIHCHUN
MPaKTUYECKOU paboTHI 6

OueHnBaHue TPHU BBHIIOTHEHUH
IIPAKTHUECKON paboThI 6

OneHuBaHue MpH BBINOJTHEHUH
MPAaKTHUECKON paboThI 4

OueHuBaHUE TMPU BBINOJIHEHUU
BBIYMCJICHU B MPAKTUYECKOMN
pabote 6

OneHuBaHue BBIYUCICHUN NpHU
BBITIOJTHEHUH HPaKTHYECKON
paboTel 7

OI_IGHI/IBaHI/Ie IIPpU BBIITOJIHCHUN
nabopaTopHbBIX paboT 1 u 2
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YTJIEBOAOPOTHOTO CBIPBSI
(HedTH, TPUPOAHBIA a3,
yroJib), CIIOCOOBI ux
nepepadoTKu u

MPaKTUIECKOE NPUMEHEHHUE
MPOAYKTOB MEepepaboOTKu;

npoe0O0UNsb BEIYUCIICHHS T10
XUMHUYECKUM yPaBHCHUSIM
(maccel, 00BEMa,
KOJIMYECTBA UCXOTHOT'O
BEIIESCTBA WJIA MPOJIYKTa
peakIM 1o U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY
OZHOTO U3 UCXOJHBIX
BEIICCTB UJIU MPOJIYKTOB
peaKkIm, «MaccoBasi 10JIst
BEIIECTBa B paCTBOPE»,
0O0BEMHBIX OTHOLICHUM
ra3oB IPU XUMHYECKHUX
peakiusx, MacCchbl BEIIECTBA
i 00bEMa ra3oB 1o
M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WJIH
00BbEMY OJTHOTO W3
YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, TEILIOBOT'O

¢ dexTa peakliuu Ha OCHOBE
3aKOHOB COXPaHEHUS MacCCHI
BEIIIECCTB, IPEBPAIICHUS U
COXPaHCHUS YHEPIrUH);

onpedenisimb BAaICHTHOCTh U
CTEIICHb OKHCJICHUS
XUMHUYCSCKUX IJICMCHTOB B
COCJIMHEHUSIX PA3JIMYHOTO
COCTaBa; BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs,
HOHHAsI, METaJlJINYeCcKasl,
BOJIOPOJIHAsI) B
COCIUHEHUSX; THUII
KPUCTAJUTMYECKON PEIIETKH
KOHKPETHOTO BEIlIeCTBa
(aTomMHas, MOJICKYJIsIpHas,

CBIPbS
YroJib),

MMPAKTHYIECKOE
MIPpUMEHEHUE
MPOAYKTOB
nepepadoTKH;
nposooum
BBIYHCIICHUSI 110
XUMHYECKUM
ypaBHEHUSIM (MaCCHhI,
00BEMa, KoJInYecTBa
HMCXOJHOTO BElleCTBa
WJIM TIPOAYKTa
peakiuu mo
HM3BECTHBIM Macce,
00BEMY, KOTUYECTBY
OJTHOT'O U3 UCXOJIHBIX
BEIIECTB UJIU
MPOAYKTOB pEaKlHu,
«MaccoBast J0Js
BEILIECTBA B
pacTBOpe», O0OBEMHBIX
OTHOIIICHUH Ta30B MpU
XUMHYICCKUX
peaKkuusIX, MacChbl
BellleCTBa WJIM 00bEMa
ra3oB [0 U3BECTHOMY
KOJIMYECTBY
BEIIIECTBA, MAacCe WU
00bEMyY OJHOTO W3
Y4YaCTBYIOIIUX B
peakiuu BEIIecTB,
TEeTJI0BOT0 3 pexTa
peakIuu Ha OCHOBE
3aKOHOB COXpPaHEHHUS
MAacChI BEIIECTB,
MpeBpaILICHUS U

COXPaHCHUS dHEPIrUu);

onpeodessiem
BaJICHTHOCTH U
CTCIICHb OKHUCIJICHUS
XUMHUYECKUX
3JIECMECHTOB B
COCJIMHEHUSIX
pPa3JIMYHOTO COCTaBa;
BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs,
WOHHAsI,
MeTaJUITndecKas,
BOJIOPOJIHAsI) B

(aedTs,
IIPUPOIHBIN ras,
CIIOCOOBI  HX
nepepaboTKu u

OrleHUBaHUE TIPU BBITIOJTHEHHH
nabopaTtopHoOit paboThI 2
OrleHUBaHNE TIPU BBIOJTHEHUH
NPaKTUYECKUX paboT

OI_ICHI/IBaHI/IC IIpU BBIITOJIHCHUU
NPaKTHYECKHUX H JIAOOPATOPHBIX
pabot

OueHrBaHUE TIPH BBIOJTHEHHU
NpaKTU4YeCKOi paboTsl 6
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WOHHAasI, METaJJINYeCcKasi);
XapakTep cpeabl B BOOHBIX
pacTBOpax HEOPTaHUYECKUX
COCIMHEHUH;

npoeooums peaKkiuu,
MOJITBEPKAAFOIINAE
Ka4yeCTBEHHBIN COCTaB
pa3IMYHbIX HEOPTAHUUYECKUX
BEIILIECTRB;

pAacno3Haeams ONBITHBIM
MYTEM UOHBI,
MPUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX
BEIIIECTB;

eraoems CUCTEMOW 3HAHUMI

00  OCHOBHBIX  MeETOHax
HAay4IHOT'O MMO3HAHUS,
WCIIOJIb3YEMBIX B XUMHHU TIPH
M3yYCHUU BEIIIECTB u
XUMHUYECKHX SIBJICHUH
(maOmronieHue, W3MEpeHHUe,
SKCIIEPUMEHT,

MOl TUPOBAHUE),
cobarwoams npasuna
I0JIb30BAaHUS XUMHUYECKOMU
MOCyJIoM U J1abopaTOPHBIM
0o0opyaoBaHHEM, a TaKXe
npaBmjia  oOpalleHust  c
BEIleCTBAMU B
COOTBETCTBUU c
WHCTPYKLIHSIMH 1o
BBITIOJTHEHUTO

abOpaTOPHBIX XUMHUYECKHUX
OIIBITOB;

cocmaenams ypaBHEHUs
pe€akuui pa3IMuYHbIX TUIIOB;
MOJIHBIE U COKpPAIEHHBIE
ypaBHEHUs peaKui

COCAMHEHUSIX; TUII
KPHUCTAJUIMYECKOU
PEMIETKN KOHKPETHOTO
BelllecTBa (aTOMHas,
MOJIEKYJIsIpHasi,
HOHHasI,
MeTaJUTH4ecKas);
XapakTep Cpelibl B
BOJHBIX pacTBOpax

HEOPraHUYECKUX
COCTMHECHU;
npoeooum peaxkuuu,
MOATBEPKAAIOIIHE
KAYE€CTBECHHBIN  COCTaB
Pa3IMYHBIX
HEOPraHUYECKUX
BEIIIECTB;

pacno3naém ONBITHBIM
OyTEM HOHBI,
MPUCYTCTBYIOIINE B
BOJHBIX pacTBOopax
HEOPraHUYECKUX
BEILIECTB;

e1adeem cucTeMou
3HaHUU 00 OCHOBHBIX
METO1ax HAy4YHOTO
MO3HAHUS,
HCITOJTb3YEeMBIX B
XUMHU OPU U3yYSHUH
BEIIIESCTB u
XUMHYECKUX SIBJICHUUN
(mabmroneHue,
U3MEpEHUeE,
KCIEPUMECHT,
MOJEIINPOBaHUE),
coobnrooaem npasuia
MMOJIL30BaHUS
XUMHYECKOU TTOCYZI0M
u 1abopaTOPHBIM
00opyI0OBaHUEM, a
TaKXKe IpaBUIa
oOparteHust c
BEIlIECTBAMH B
COOTBETCTBUU c
WHCTPYKIUSIMU o
BBIIIOJIHEHU IO
1a00paTOPHBIX
XUMHUYECKHUX OTIBITOB;
cocmasnsem

YpaBHEHUSI peaKIui
pa3IUuYHBIX THUIOB;
MOJIHBIE U

OI_ICHI/IBaHI/Ie IIPpU BBIITOJIHCHUN
MPaKTUYECKOU paboTHI 6

OneHUBaHUE TPU BBIMOJIHEHUU
MpaKTUYECKON paboThl 6

OHGHI/IBaHI/Ie yCTHOFO OTBECTa
nociie MpOCMOTpa BHICOPOIHKA
o teme 7.1

OHGHI/IBaHI/Ie Py BBIITOJITHCHHUN
MMPAKTUYCCKUX pa60T

OueHuBaHUE TMPHU BBHINOJTHEHUU
MPAKTHYECKUX paboT
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HOHHOTO OOMEHa, YUUThIBasI
YCJIOBHUSI, TIPU KOTOPBIX 3THU
pe€aKnuy UayT 10 KOHIIA;

PAcKpvléams CYITHOCTD
OKHCITUTEIHHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MTOCPEACTBOM COCTABIICHHSI
AJIEKTPOHHOTO OalaHca ITUX
peaKkuui;

00bACHAMb 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOM
peaKIHy OT Pa3INIHBIX
(hakTOpOB; XapaKTep
CMEIICHHS] XUMHYECKOTO
PaBHOBCCHA B 3aBUCUMOCTHU
OT BHEIITHEr0 BO3JACHCTBHS
(mpunnun Jle Ilatense);

Xapaxmepuzoeams
XUMHYECKHUE TTPOIECCHI,
JIeKalIue B OCHOBE
MIPOMBIIIIICHHOTO TIOTy4YeHUS
CEpPHOM KHUCJIOThI, aMMHaKa, a
TaK)e cOpMUPOBAHHOCTH
MpeICTaBICHUN 00 00mmx
Hay4YHBIX MIPUHITUIIAX U
AKOJIOTUYECKUX MpodieMax
XUMHUYECKOr0 MTPOU3BOJICTBA;

NAAHUPOBAMb W  GbINOIHAMDY
XUMHUYECKUH  SKCIEPUMEHT
(mpeBpallieHusT OpraHU4YeCKUX

BEIIECTB IIpU HAarpeBaHUM,
MOJIy4YeHUe STUJICHA u
U3y4YEeHHUE ero CBOWCTB,
KauyeCTBEHHbIEC peakuu
OpraHN4YecKux BEIIIECTB,
JleHaTypamus O€JKOB  IpHU
HarpeBaHuH, LIBETHBIC

COKpAaIlIEHHBIE
YPaBHEHUS peaKkLUn
HOHHOT'O OOMeHa,
YUUTBIBas YCJIOBUS,
MPU KOTOPBIX ITHU
peakuuu uayT 10
KOHIIA;

packpwviéaem CyUHOCTb
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIbHBIX
peakiuii HoCpeaCTBOM
COCTaBJIEHUS
AJICKTPOHHOTO OanaHca
ATUX pEaKLUU;
o0bvsaCHsIEeM
3aBUCHMOCTD
CKOPOCTH XUMHYECKOUI
pe€aKLuu OT
Pa3NUYHBIX (PAKTOPOB;
XapaKTep CMEIICHUS
XUMHUYECKOT O
paBHOBecHs B
3aBUCUMOCTH OT
BHEIIIHETO
BO31eHCTBUA
(mpunnun Jle
[IIaTenbe);
Xapaxkmepuzyem
XUMHUYECKHUE MPOLECCHI,
JIe)Kallle B OCHOBE
MPOMBIILIEHHOT O
IIOJIyYEHUSI CEPHOU
KHUCJIOTBI, aMMHAaKa, a
TaKXKe
chopMupoBaHHOCTH
MpeACcTaBiIeHUN 00
00IIMX HAyYHBIX
MPUHITATIAX U
AKOJIOTUYECKUX
npobiemax
XUMHUYECKOTO
IIPOU3BOJCTBA;
naaxupyem u
8bINOJIHAEM
XUMHUYECKUI
JKCIIEPUMEHT
(npeBpaleHus
OpPraHUYECKUX BEIECTB
npu HarpeBaHuU,
MOJIyYEHUE STHIEHA U
W3YYEHHUE €Tr0 CBOWCTB,
Ka4eCTBEHHbIC PEaKINU

OI_ICHI/IBaHI/IC IIpU BBIITOJIHCHUU
MPaKTUYECKUX padboT

OueHka TpU  BBHIIOJHEHHU
NPaKTUYECKUX paboT

OrieHuBaHue
paboThI

MPAKTUYECKOU

OHCHI/IBaHI/Ie IIPpU BBIITIOJIHCHHUN
WHIAWBUAYAJIBHOI'O IIPOCKTA
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peakuu
0eKoB;(pa3ioKeHne
MepOKCHIIa  BOJIOpOJa B
MPUCYTCTBUHM  KaTalln3aTopa,
ompeieNIieHrne cpebl
pacTBOpOB BEIIIECTB c
MMOMOIIBI0  YHHUBEPCAIHHOTO
WHAKATOPA, BIIUSTHHC
pa3nmuuHbIX  (aKTOpOB  Ha
CKOPOCTbH XUMHYECKOMN
peaKkIuu, pPEeaKIuh HOHHOTO
oOMeHa, Ka4eCTBEHHBIE
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPUA-aHHUOHBI,
Ha KaTHOH aMMOHUS;
pelieHue
AKCTIIEPUMEHTAJIBHBIX  3a/1a4
no TtemaMm «MeTtaiubl» U
«Hemeraiby) B
COOTBETCTBHH C IIpaBUJIaAMH
TEXHUKH OE30MacHOCTH TMpH
oOpalieHnn ¢ BEIIeCTBAMHU U
71a00paTOPHBIM
o0opy0BaHUEM,

npeocmaenames  pe3yJbTaThl
XUMHAYECKOTO JIKCIIEPUMEHTa
B ¢dopmMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKUIHUN U
¢opmynuposames BBIBOABI Ha
OCHOBE 3THX pPE3yJIbTaTOB;
Kpumuuecku

aHaIU3UPO8aAMms
XUMHUYECKYI0 HWH(}pOopMaIuio,

MoJay4yaeMyl U3  pPa3HBIX
HCTOYHUKOB (CMU,
HuTepneT u np );

coonooams npasuia

OpraHuYeCcKux
BEIIIECTB, JCHATYpalUs
OeNKoB pu
HarpeBaHUU, I[BETHBIC
peaKIuu
0enkoB;(pa3ioxxeHue
MepoKcuaa BOAOpPOJa B
MIPUCYTCTBUHU
KaTajau3aTopa,
onpeieNieHue cpenbl
pacTBOpPOB BEIIECTB C
MTOMOIIIBIO
YHUBEPCAJIBHOTO
WHJUKATOpa, BIIUSHHE
pa3nuuHBIX  (HaKTOPOB
Ha CKOpOCTh
XUMHYECKOM peakiuu,
peakuuu MOHHOTO
oOMeHa, KaueCTBEHHbIC
peakuuu Ha cyibgat-,

kapOOHaT- W XJIOpHUA-
AQHUOHBI, Ha KaTHUOH
aMMOHUS, pelieHue
HKCIIEPUMEHTATBHBIX
3a7a4 o TeMaM
«MeTtanub» )51
«HewmeTanmb») B
COOTBETCTBHH c
MpaBWIaMH  TEXHUKH
0e3omacHOCTH npu
obOparieHuu c
BEIIECTBAMU "
1a60paTOPHBIM
000pyn0BaHUEM,
npeocmasisem
pe3yabTaThl
XUMHUYECKOT O
JKCIIEpUMEHTa B ¢opme
3amucHu ypaBHEHUM
COOTBETCTBYIOIIHX
peakuuu u
dopmynupyem  BBIBOIbI
Ha OCHOBE ATUX
pe3yJIbTaToB;
anaiuzupyem
XUMHYECKYIO
nH(OpMaIHIO,
MOJIy4aeMYyIo u3
pa3HBIX HCTOYHUKOB
(CMU, HuaTepHeT U
p );

coonrooaem npasuia

OI_ICHKa npu BBIINIOJTHCHHUH
WHIAWBUAYAJBHOTO IIPOCKTa U
MMPAKTUYCCKUX pa60T

OI_ICHKa npu BBIINIOJTHCHHUH
WHIAWBUAYAJIBHOI'O ITPOCKTA

IIpomeskyTOoUyHAasi aTTEeCTALUSA:
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AKOJIOTUYECKH
11eJ1Ieco00pa3HOro MOBEACHHUS
B OBITY u TPYZIOBOH
NEATeIbHOCTH B LEJAX
COXpaHEHUS CBOETO0

3I0pPOBbsI U OKpY’Karoulleu
MPUPOTHON Cpebl;

Yesoennvie snanus:
OCHOBOIIOJIATraroIIue MTOHSATHS
(XMMHYECKUIT  DIIEMEHT, aTOM,
u30TON, S-, P-, O-3JEKTPOHHBIC
opOuTamu aTOMOB, HOH,
MOJISIPHBIA 00BbEM, BaJI€HTHOCTb,
CTEIICHb OKHMCIICHUS, XUMHYECKast
CB3b (KOBAJICHTHAsl, HWOHHas,
METaUIMYeCKas,  BOJOPOJIHAsN),
JNIEKTPOHHAsT 000J0YKa aToMa,
MOJICKYJIa,
ANEKTPOOTPHUIIATEITLHOCTD,
CTPYKTYpHas dhopmyna
(pa3BépHyTasi W COKpauiéHHas),

MOJIb, MOJISIpHas ~ Macca,
YTIIEPOIHBIN CKEJIET,
(G yHKIMOHAIbHAS rpymnma,
paaukan, H30MepHs, H30MEpHI,

TOMOJIOTHUECKH P/, TOMOJIOTH,
yIA€BOJOPOAbI, KHUCIOpPOA- U

a30TcoAepKalIMe  COEAMHEHMUS,
MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS );
KpUCTaJUIM4YeCKas peléTka,
TUINBl ~ XUMHYECKUX  PEaKLUH,
pactsop, AJIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS
IUcconuanus, OKHUCITUTENb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOU peakuuu,
XUMHYECKOE paBHOBECHE;
TEOpUM W  3aKOHbI  (Teopus
CTPOEHHUS OpraHUYECKHUX
BemectB A. M. byrtneposa,
3aKOH COXpaHEHHUs Macchl
BEILIECTB TEOpHUst
BJIEKTPOJIUTUYECKON
JACCOLMAlMH, TEPUOAUYECKUI
3akoH JI I MenngeneeBa, 3aKoH
COXpaHEHHUST M  MpeBpalICHUs
SHEPIMM  IIPU  XUMHUYECKHX

AKOJIOTUYECKH
11eJIecCo00pa3HOro
MOBEJICHUSI B OBITY U
TPYAOBOH NIESITEILHOCTHU
B IIEIAX COXPaHCHUS
CBOCTO  3JIOPOBbSI |
OKpY>Karouieu
IIPUPOJHOU CPENbI;

Jlaér XapakTEepUCTUKY
OCHOBOIIOJIAraloIM
MOHATHAM  (XUMHUYCCKUIN
3JIEMEHT, aTOM, U30TOIl, S-,
p-, d-3NeKTpOHHBIE
opOWTaad aTOMOB, WOH,
MOJISIPHBIN 00BEM,
BaJICHTHOCTb, CTETEHb
OKHCIICHHS, XUMHUYECKas
CBSI3b (xoBasleHTHaH,
WOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHASN),
AJNIEKTPOHHAsE  000JI0YKa
aToMma, MOJIEeKYIIa,
AIIEKTPOOTPHIIATEILHOCTB,
CTPYKTypHast dbopmyna
(pa3BépHyTas u
COKpaléHHas), MOJIb,
MOJISIpHAs Mmacca,
YIIEPOAHBIN CKETIeT,
(GyHKIMOHANbHAS TpyIIa,
paauKai, U30Mepus,
U30MEPBHI,
TOMOJIOTUYECKUI psn,
TOMOJIOTH, YTJIEBOIOPOIBI,
KHCJIOPO/I- u
a30TCoJIeprKalIue
COCUHEHHUS,  MOHOMED,
NOJIMMEP,  CTPYKTYpPHOE
3BEHO,
BBICOKOMOJICKYIISIPHBIC
COCTMHCHUS );
KpUCTaJTTNYecKast
pemeTkKa,
XUMHYECKUX peaxiuii,
pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,
AIIEKTPOIUTHYECKAS
JUCCOLIMALINSA,
OKHCITUTEIIb,
BOCCTaHOBUTEIIb,
CKOPOCTH XUMHYECKON
peaxuuu, XUMHUYECKOe

THUIIbI

HuddepennrpoBannblii 3a4eT

TectupoBanue

VYeTHBIM onpoc

YceTHBI o1poc

YceTHBI o1poc
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peaKIusx);

3aKOHOMEPHOCTH,
CUMBOJINYECKUN  S3BIK XHMHHU,
MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHUS
HpI/I‘-II/IHHOCTI/I nu CUCTCMHOCTHU
XUMHUYECKUX ABJICHUN,

(aKTOIOrMUECKUE CBEIEHUS O
CBOICTBax, COCTaBe, MOJYYECHUU
u 0e30II1aCHOM HCIOJIb30BaHUHU
BKHCHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTHIECKON
JeSITCITLHOCTH YSI0OBEKa;

0 XHUMHUYECKOM COCTaBIIAIONICH
€CTEeCTBEHHO-HAYUYHON KapTHUHBI
MHUpa, POJM XUMHH B MO3HAHUU
SIBJICHUH TPUPOJIBI, B
(hopMHUPOBaHUH MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, €€
(YHKIIMOHATHHOU TPAMOTHOCTH,
HEOOXOUMOM /ISl PEIICHUS
MPAKTUYECKUX 33729 U
9KOJIOTHYSCKH 00OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y TIpU POJHOM cpene

paBHOBECHE; TEOpUHU U
3aKOHBI (TEOpUsl CTPOCHHUS
OpPraHUYeCKUX BEHIECTB A.

M. DbyrtnepoBa, 3aKkOH
COXpaHEHHUs MacChl
BEILECTB TEOpUs
3JIEKTPOJIUTHUYECKON
JUCCOLMALINH,

MepuoanyYecKuii 3akoH []

N Menneneena, 3aKOH
COXpaHEHHUsI u
MIPEBPAILICHUS SHEpPruu
npu XHUMHYSCKUX
peaKiusx);
3aKOHOMEPHOCTH,
CUMBOJINYECKHI SI3BIK
XHMHH,
MHPOBO33PEHUECKUE
3HAHHUS, JIeKaIIue B
OCHOBE MMOHUMAaHHUS
MIPUYUHHOCTH H

CHCTEMHOCTH XUMHYECKUX
SIBIICHHH,
dakTosornuecKue
CBEICHUS O CBOMCTBaXx,
COCTaBe, TOJNY4YEHUU U
Oe3omacHOM
HCITOJIb30BaHUH
BaKHEHIIINX
HEOPTraHUYECKNX BEIIECTB
B OBITY W NPaKTHUECKOMN
JIEeSITSTLHOCTH YEJI0BEKa;

0 XUMHUYECKOH
COCTaBJIAIONICH
€CTECTBECHHO-HAy4YHOHI
KapTUHBI MHpPA, POJIHU
XHMHMH B TTIO3HAHUU
SABJIICHUM TPUPOJBI, B
dbopmupoBaHUU
MBIIUICHHAS U KYJIBTYPbI
JIMYHOCTH, €&

(G YHKIIMOHATBHOM
rPaMOTHOCTH,
HEOOXOAUMOM IS
pelIeHus: MPaKTUYECKUX
32729 M KOJOTHYECKHU
000CHOBaHHOI'O
OTHOIIIEHUS K CBOEMY
310POBBIO U IIPUPOJHOMN
cpere;

[Ipome:xxyTOUHAS aTTEeCTALMS:
JuddepennmpoBannblii 3aueT
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1. ObaacTh NpUMeHeHUs
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(DOH,Z[ OIOCHOYHBIX CPCACTB IIPCAHA3HAYCH AJIs1 OLCHKU PC3YJIbTATOB OCBOCHUA

yaeOnoro npeamera OO/[.07 Xumus

@OoH/ OLEHOYHBIX CPEACTB BKIIOUAIOT KOHTPOJIbHBIE MAaTepuaibl s
POBENICHUS MPOMEXYTOYHON aTTecTanuu B hopme auddepeHImpoBaHHOrO 3a4ETa.

2. Pe3yabTaThl 0CBOEHUS, MOAJIEKAIINE TPOBEPKe

2.1. ®opMBbI MPOMEKYTOYHOM ATTECTANMH MO Y4eOHOMY NpeIMeTy

A rpynn Ha 6a3e 9 kiaccoB

HaumenoBanue @DopMa NPOMEKYTOUHON aTTeCTAlUU
yueOHOro 1 cem. 2 cem. 3 cem. 4 cem.
npeaMera
Xnumus HuddepenurpoBaHHbII
3a4€T

2.2. 3HaHuUs M YMEHHUs, NOMJIEKAINME OLEHKE IO pe3yJbTaTaM OCBOCHHS

yueOHOro nmpeamera

Oceoennvie ymenun

Yceoennwvie 3nanusn

ycmanagnueaem MPUHAIICKHOCTD
M3YYECHHBIX OPTAaHUYECKUX BEIIECTB MO UX
COCTaBY M CTPOCHUIO K ONPEICTEHHOMY
KJIACCYy/TpynIe COeTUHCHUM
(YrieBoI0pO/Ibl, KHUCIOPOJICOASPIKAIIINE
COCIWHEHUSI, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUS);

Jaém WM Ha3BaHUsS MO CHCTEMATHYCCKOU
Homenkiatype (IUPAC)

ycmanaenusaem MIPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K
OnpeIeIEHHOMY KJaccy/rpyrme
coenvHeHU  (TIpOCThIE  BemlecTBa —
METaJTbI U HEeMeTaJUIbI, OKCHJIBI,
OCHOBaHWUsI, KHUCJIOTHI, aMmdoTepHbIC
TUIAPOKCHUIBI, COJIN);

onpedesnsiem BUJIBl XUMHUUYECKOU CBSI3U B
OPTraHUYECKUX COCIUHCHHUSAX (OJUHAPHBIC
U KpaTHBIE);

unnocmpupyem — TEHETHYECKYI0  CBS3b
MEXJy KJIacCaMU OPTraHUYECKUX BEIISCTB
YpaBHCHUSIMHU COOTBETCTBYIOIINUX
XUMHYECKUX PEaKIUil C HMCIOIb30BAHUEM
CTPYKTYPHBIX (HOPMYIT;

Nnpo8oouUm BBIYUCIICHUS MO XUMHUYESCKUM
ypaBHeHUsIM (TeroBoro 3¢ dekra
peaKkIuu Ha OCHOBE 3aKOHOB COXPaHCHUS

CBSI3b (xoBayeHTHAs,

CUMBOJIMYECKHM SI3BIK XUMUH

OCHOBOIIOJararomuc I1OHATHA (XI/IMI/I‘ICCKaH

MeTaJuTndecKas, BOJIOPOJIHAS),
TOMOJIOTHYECKUH Psifl, TOMOJIOTH, H30MEPhI);

HOHHAas,
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MaccChl BEIIECTB, IPEBpALLEHUS U
COXpaHEHHS DHEPrUU; COCTABIISIET HA
OCHOBaHUHU pacu€ToB Hopmyiry
OpPraHUYEeCKOro BEIECTBA);

onpedesisiem BAICSHTHOCTh U CTCIICHB
OKHUCJICHUSA XUMHNUYCCKUX DJICMCHTOB B
COEIMHEHUSIX Pa3JIMYHOr0 COCTaBa U
COCTaBJICT YPABHCHUA OKUCIIMTCIIBHO-
BOCCTaHOBUTEJIbHBIE TTOCPEJCTBOM
COCTaBJICHUS JIEKTPOHHOTO OalaHca 3THX
peakuuii;

cocmasisiem TIOJNHBIC U COKPAIIEHHBIC
ypaBHEHUs peaKluii HOHHOTro oOMeHa,
YUYUTbIBAA yCJIIOBUA, ITPHU KOTOPHBIX 3TU
peaKuuu UayT J0 KOHIIA;

cocmasisiem peakiuy THIPOJIN3a

3. U3mepuTeibHbIE MATEPHUAJIBI IVISl OLIECHUBAHUS Pe3yJbTATOB OCBOCHUS
y4eOHOro npeamera

3.1. 3axanus nJs nposeaeHus: AU PepeHIIUPOBAHHOIO 3a4eTa
Kypc -1, cemectp — 1

®opma 1 ¢epeHIMPOBAHHOIO 3a4eTa - HCbMEHHBINA — TecToBas popma

Yci10Busl BHITIOJTHEHHS 32/ IaHUA
1. MecTo (BpeMs1) BBITIOTHEHHS 3a/IaHUS - TIOCIIEIHEE 3aHATHE 110 TIPEIMETY
2. MakcumanbHO€E BpeMs BbIOIHEHUS 3aanus: 90 MuH.
3. HWcrounwku  wHQOpMAIMHM,  pa3pelieHHble K  HCIOJB30BAHUIO  HA
g depeHnpoBaHHOM 3a4eTe, o0opynoBanue Tabnuna J[.1. Menneneesa, Tabnuma
pPacTBOPUMOCTH, HEMPOTPAMMHUPYEMBIN KaJIbKYJIATOD

Kputepun oueHuBaHusi 3adaHMii  (YKa3bl8aromcs  KOHKPEMHO, 8
COOMBEMCMBUU C NPOBEPAEMBIMU 3HAHUAMU U YMEHUIMU)
«5» - 23 - 24 6a1a
«4» - 20 - 22 6as1a
«3» - 13 -19 6a1;10B
«2» - HuKe 13 0a10B
HNan

«5» - ycraHaBiIMBaeT NPHUHAJIEKHOCTh HM3YyUYEHHBIX OPraHUYECKMX BEIIECTB IO HX
COCTaBy UM CTPOCHHIO K ompenenéHHomy kiaccy (5,6,7); o0aém wum Ha3BaHus 1O
cuctemarudecko Homenkiarype (IUPAC) (1,5,7); yecmanasausaem mpuHAIICIKHOCTD
HEOPraHWYECKUX BEIECTB [0 UX COCTaBy K ompeaeiéHHoMmy kiaccy (7); ompeodensem
BHJIbl XHMHYECKOH CBs3M B opranuyeckux coeauHenusx (1,2,3); wwmocmpupyem
FEHETUYECKYIO0 CBSI3b MEXJIYy KjacCaMH OpPraHWYeCKHUX BEIIECTB YypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIIMH C HCIOJb30BAaHUEM CTPYKTYPHBIX (GOpPMYII
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(4); nposooum BBIUMCIEHHS 1O XuUMU4YeckuM ypaBHeHusM (10); onpedensem
BaJICHTHOCTh M CTCNEHb OKHCJICHUS XHUMHUYECKHUX JJIEMEHTOB B COCJIMHCHHUSX
pPa3JIMYHOrO COCTaBa M COCTaBJSICT yPaBHEHUS OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHbIC
MOCPE/ICTBOM COCTABIICHUS DJICKTPOHHOro OaiaHca d3tux peakuuit (7); cocmasensem
MOJIHBIC M COKpAaIEHHBIC YPAaBHEHHS PEaKIWii MOHHOTrO OOMEHA, YYHUTHIBAsl yCJIOBHSI,
MPU KOTOPBIX 3TH peakiuu HAyT A0 KoHna (8); cocmasnsem peakiuu ruapoimsa (9).
3HaeT cuMBoOJIMUeCKui s3bIK xumun (1-10).

«4» - ycraHaBIMBaeT NPUHAIJIEKHOCTh HM3YyYEHHBIX OPraHMYECKUX BEIIECTB IO HUX
cocTaBy W CTpoeHHMIO K ompenenénnomy kinaccy (5,6,7); oOaém wuM Ha3BaHUS I10
cucremarudeckor Homenkimatype (IUPAC) (1,5); yemanasnusaem tnpuHAAICKHOCTD
HEOPraHWYECKUX BEIIECTB 10 X COCTaBYy K onpeaesiéHHOMY kinaccy (7); onpedensiem BUIBI
XAMUYECKOH CBSI3M B opranudeckux coemmHenusx (1,2,3);  wwmrocmpupyem
FeHETUYECKYI0 CBSI3b MEXJAY KJIacCaMHM OpPraHMYEeCKUX BEIIECTB ypPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIHI C UCIOJIB30BaHUEM CTPYKTYPHBIX dopmyi (4);
npoeoOum BBIYHMCIICHHS 10 XUMHUYEeCKUM ypaBHeHUsM (10); onpedensiem BaleHTHOCTHh U
CTENIEHb OKMCJIEHUSI XMUMHMYECKHUX 3JIEMEHTOB B COEIUHEHMSX pa3JIMYHOIO COCTaBa U
COCTaBJISICT ypPaBHEHUS OKHUCIHMTEIHFHO-BOCCTAHOBUTEIBHBIE IOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OanaHca d3tux peakuuit (7); cocmasnsiem MOJIHBIE U COKpalléHHbIE
YpPaBHEHUsI PEaKIUi MOHHOTO OOMEHA, YUMUTBIBAsI yCJOBHS, IMPHU KOTOPBIX ATU PEAKIIUH
unyT no koHna (8); cocmasnsem peakuuu ruapoiusa (9). 3HaeT CHMBOJIMYECKHH S3bIK
xumun (1-8)

«3» ycTaHaBIMBAET MNPHHAJIEKHOCTh H3YyYEHHBIX OPraHMYECKUX BELIECTB IO HX
COCTaBy M CTPOCHHUIO K OIpeneNEéHHOMY Kiaccy, HE Oaém WM Ha3BaHUS IIO
cuctemarnyeckot  HomeHknarype (IUPAC); ycmanasaueaem  npuHaAIEKHOCTh
HEOPTaHMYECKHUX BEIIECTB 10 MX COCTABY K ONPENCIIEHHOMY Kiaccy; He onpeodessem BUIbI
XMMHUYECKON CBSA3M B OPraHUYECKUX COCAUHEHMSIX; He UWInocmpupyem TEHETUYECKYIO
CBSI3b MEXJIy KjaccaMH OpPraHMYECKHX BEIIECTB YPAaBHECHUSIMH COOTBETCTBYIOIIHUX
XMMHUYECKUX peaklMil C HUCHOJb30BAaHUEM CTPYKTYPHBIX (QOpMYyN; npogooum
BBIYMCIICHUSI 1O XUMHUYECKHUM YpaBHEHHSIM; onpedessiem BAJICHTHOCTh W CTEICHB
OKHMCJICHUS] XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa M COCTaBJISIET
YPaBHEHHUS] OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE TTOCPEICTBOM COCTABICHHUS AJIEKTPOHHOTO
OanaHca 3TUX pPEAaKLHM, HO JOMYCKaeT HETOYHOCTH B OOPMIICHUH; cocmasisem OIHO U3
TpE€X YpaBHEHUH peaklUil MOHHOrO OOMEHa, y4YHUThIBas YCJOBUs, NPU KOTOPBIX 3THU
peakuuu MAYyT 10 KOHLA; HE cocmaeisem PEaKUHU TUIAPOJHN3a. 3HAET CHMBOJIMYECKHMA
A3BIK XUMHUH, HO JIONTyCKAET OLIMOKH.

«2» - He yCTaHaBJIMBAET MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX BEUIECTB IO MX
COCTaBy M CTPOCHHIO K OIpEeAeIEHHOMY KIIaccy, HE Oaém WM Ha3BaHUSI IIO
cucrematnueckoii HomeHkiaarype (IUPAC); He ycmanasnusaem TpUHANIIECKHOCTD
HEOPraHMYECKUX BEIIECTB 110 UX COCTaBY K ONpEAeIEHHOMY KiIaccy; He onpeodeisen BUbI
XMMHUYECKON CBSA3M B OPraHUYECKUX COCJIMHEHUSIX; HE Wiiiocmpupyem TE€HETHUUECKYIO
CBSI3b MEXIY KJaccaMHd OPraHWYECKHX BEIIECTB YPAaBHECHHUSIMH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUHA C WCIIOJb30BAHUEM CTPYKTYPHBIX (OpMYJ; HE nposooum
BBIUHCJICHUS 10 XMMHYECKHM YPaBHCHHSIM, HE onpeoeisem BAICHTHOCTh M CTEIICHb
OKHCJICHUS] XUMHUYECKHUX JIEMEHTOB B COCMHEHHSIX PA3JIMYHOrO COCTaBa M COCTABJISICT
ypaBHEHHUS OKHCJIUTEIIbHO-BOCCTAHOBUTEJHHEIC OCPEICTBOM COCTaBIICHUS
JIEKTPOHHOTO OajaHca 3TUX peakUUi; HEe cocmaensem  TOJHBIE U COKpaIIEHHBIC
ypaBHEHHS PEaKlWii HOHHOTO OOMEHa, YUUTHIBAsl YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU
UIyT 10 KOHIA; HE cocmaeisem Peakuuu ruapoinsa. He 3Haer cumBonmdeckuil si3bIK
XHMUH.
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