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OCHOBe DenepanbHOro TOCYNapCTBEHHOTO 00pa3oBaTeILHOTO CTaH[lapTa CpenHero
obiero  o6pasopanus, YTBEpKAeHHOro [Ipukazom Munobpraykn Poccun  or
17.05.2012 Ne 413 (pen. ot 12.08.2022), pexomennamuii mo peanuzaunn cpeaHero
ollero o6pazoBanmus s Ipe/ienax ocBoeHHs 00pa3zoBaTe1bHOL NpOrpaMmMsbl CpeHero
NPOpECCHOHANLHOTO obpaszoBanus or | MapTa 2023 r. Ne 05-592, NPUMEpPHOM
[IPOrpaMMBbI, peKOMeHIOBAHHO @enepaibHbIM FOCYNapCTBEHHBIM  GFOMKETHBIM
00pa3oBarenbHbIM YUpeKIeHHem JAOTIOJIHUTEILHOTO MPO(ECCHOHANBHOrO
00pa3oBaHus «MHCTHTYT pa3BuTus NPOeCcCHOHATBHOrO obpazoBanusy (OIBOY
HIIO «MPTIO) mus PeaIH3alHK OCHOBHOH MpoteccHoHaTbHO 00pa3oBaTenbHOM
iporpamms! CI1O Ha 6a3e ocHOBHOrO o01mero o6pa3oBanus ¢ MIOJIyYeHHEM CpeIHEero
ob1ero o6pazoBanus mo crenuanbHocTh 44.02.01 «JlomkomsHoe o0pazoBaHuey.
Pabouast nporpamma pazpaboTaHa B COOTBETCTBHH c Pa3bICHEHUSIMH 110
bopmupoBanuio IIPUMEPHBIX 00pa30BaTeIBHBIX [IPOrpaMM  y4eOHBIX AUCIMIIIUH
Ha49aIbHOTO MPOQecCUOoHANLHOTO K CPeOHEro npogeccHoHaIbLHOro 00pa3oBaHus Ha

Npo(ecCHOHANBHOT0 U CpenHero IpOGeCcCHOHATBHOrO 00pa3oBanus,
YIBEPKINCHHBIMUH WM. M.Pemopenko, AUpeKTOopom JlemapramenTa rOCy1apCTBEHHOM
HOJIMTUKA M HOPMaTHBHO-IIPABOBOToO PETy/MpoBanus B cdepe o6pasoBanus
Munncrepcrga oOpa3oBanus u Hayku Poccuiickoit ®enepanun or 27 aBrycra 2009r.,
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1. MACITIOPT INIPOT'PAMMBI OBIIIEOBPA3OBATEJII)HOI71 JUCHHUTIIINHBbI
«XHUMUSA»

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBI

Oo6meobpa3oBarenbHas TUCHHUILIMHA «XUMHS» SBISETCA YaCThIO MPEIMETHOW 00JIacTH
«OO0IIeCTBeHHBIE HAayKH», U3ydaeTcs B 00meoOpazoBaTeabHOM IuKiIe yueOHoro miaHa OOIT
CIIO c¢ yuerom mpodeccuoHanpHOW HampaBieHHOCTH B cooTBercTBUU ¢ DI'OC CIIO,
peanu3yomux 00pa30BaTeIbHYI0 MPOTPaMMy CpEIHEro oOImiero oOpa3oBaHUs B Ipejenax
OCBOCHHUSI OCHOBHOH mpodeccuoHaIbHON oOpa3oBarenpHON mporpammbel CIIO Ha 0Oasze
OCHOBHOTO 00mIero oOpa3oBaHHsI TPU MOJITOTOBKE CIICHUAINCTOB CPEIHEr0 3BEHA 110
cnenuansaoctu 44.02.01 Jowkonvroe obpasosanue.

1.2. MecTo AMCcUMILVINHBI B CTPYKTYpPe OCHOBHOI NPo(ecCHOHAIBLHOM
0o0pa3oBaTeJbHOI NPOrPAMMBI:
JycuumiuHa BXOAUT B 00111e00pa30oBaTeNbHbIN LUK

1.3. Heab u njiaHupyeMblie pe3yJibTAThl 0CBOEHUS TN CHMIJIMHbBI

1.3.1. Ilean 00meodpa3oBaTEJIbHOM THCITUTITHHBI

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

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

3ajaun TUCHUTIITUHBI:

- chopMUpOBaTh TMOHUMAaHHE 3aKOHOMEPHOCTEH  MpPOTEKaHUS XUMHUYECKHX
MIPOILIECCOB U SIBJICHUN B OKPYXKAIOIIEH cpesie, IeT0CTHON HayqHO! KapTHHBI MUPA, B3aUMOCBSI3U
¥ B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPraHUYECKHMX ¢ OPraHUYECKUX
BCIICCTB, ypPaBHEHUS XWMHUYCCKUX PEAKIMH, OOBICHATH WX CMBICI, WHTEPIPETHPOBATH
pe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

- chopmMHpOBaTh HABBIKU MIPOBEICHUS MPOCTEHIIINX XUMHUYECKHIX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COONIIOZICHUEM TIpaBU 0O€30macHOro oOpamieHus: ¢
BElIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHEM;

- pa3BUTh YMEHHS WCIOJb30BaTh HHPOPMAIUIO XHMHUYECKOTO Xapakrepa U3
Pa3TUYHBIX UCTOYHUKOB;

- chopMUpOBaTh YMEHUSI MPOTHO3HPOBATH TOCIEACTBUS CBOEH ICSITENHHOCTH H
XUMHUYECKHUX TIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

- chopMHpOBaTh TOHHMMAHWE 3HAYMMOCTH JOCTHKCHHH XHMHUYECKOH HAyKu W
TEXHOJIOTHH JIJIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

OcBoenue coaepkanusi y9eOHOW TUCHUTUIUHBI «XHUMHS» 00€CIeunBaeT JOCTHKCHHE
CTYJIEHTaMH CJIENYIOUINX Pe3yJIbTATOB:

JIMYHOCTHBIX:

JI1. B yactu TpyAOBOTrO BOCIIMTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HaHKE LIEHHOCTU MacTepCTBa, TPy 10Jt00ue;

- TOTOBHOCTb K AaKTUBHOM JIEATEIBHOCTH TEXHOJOTUYECKOW M  COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJIHATH
TaKylo JIeSITeIbHOCTb;

- HHTEPEC K Pa3InYHbIM cepam nmpodecCHOHATBHON NeITeIbHOCTH,

JI2. OBnayneHue yHUBEPCAIbHBIMU Y4eOHBIMH IT03HABATEIHLHBIMU JCHCTBHUSIMHU:



a) 6a30BbIe JOTMUYECKUE ICHCTBUSA:

- CaMOCTOSATENbHO (OPMYIUPOBATH U AKTyaTU3UPOBATh MPOOIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYUIECTBEHHbI NpPHU3HAK WM OCHOBAHMS Il CPAaBHEHUS,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;

- OIIPEAEIIATH LU AEATENbHOCTH, 3a/1aBaTh NapAMETPhI U KPUTEPUH UX JOCTUKEHNUS,

- BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUH KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BIAJCTh HaBBbIKAMU Y4e€OHO-HCCIIEOBATEIbCKOW W MPOEKTHOM JesATENbHOCTH,
HaBBIKAMU pa3perieHust mpooiiem;

- BBUBIIATH MPUYMHHO-CJIEACTBEHHBIE CBSI3U M AKTYyaJM3UPOBATh 3a/ayy, BbIABUTATh
TUIIOTE3Y €€ pEeLIeHMs, HaXOAUThb AapryMEHThl ISl J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

- aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHUS 3aJayd pe3yJIbTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

- yYMEeThb [EPEHOCHUTh 3HAHUS B TII03HABATEJIbHYIO U IPAKTUYECKYIO oO0jacTu
KU3HEACITEIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTrMHAIbHBIE IOX0/IbI U PELICHUS;

- CIIOCOOHOCTh UX HCII0JIb30BAHUS B I03HABATEIBHON U COLUAIIBHOM NMPAKTUKE

JI3. B o0nacTu IeHHOCTHU HAYYHOTO MMO3HAHUSA:

- c(OpMHPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMajore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEpUICHCTBOBAHME S3BIKOBOM W  UYWTATEIbCKOM KYyJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U TO3HAHUS MHUPA;

- OCO3HAHME [ICHHOCTH HAYYHOH JESTEIbHOCTH, FTOTOBHOCTH OCYLIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATEIILCKYIO ACSITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

JI4. OBnasieHue yHUBEpCaIbHBIMU Y4€OHBIMU ITO3HABATENbHBIMU JI€HCTBHSIMU:

B) paboTa ¢ uHpopmauei:

- BIIQJETh HABBIKAMU TMOJIydyeHHs HMHPOPMALMU U3 HCTOYHUKOB pasHBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISATh IOUCK, AaHalu3, CUCTEMAaTHU3alMI0 M HHTEpIpeTaIfio
UH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM IMPECTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (popmarax C ydeToM Ha3zHadeHHs MHQOpMAUH U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS U BU3YAJIN3aLlUY;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OPMAIUH, €€ COOTBETCTBHE MPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeAcTBa MH(GOPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/1ad C COOJII0/IEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BIIaJIeTh HaBbIKAMHM pACIIO3HABAHUSA M 3aIIUTHl HHPOpPMAIUH, HHPOPMAIIMOHHOM
0e30MMacHOCTH JTUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOTIPEAETIEHUIO;

-OBJIQJICHUE HAaBBIKAMU Y4€OHO-HCCIEIOBATEIIbCKOM, TMPOCKTHOH W  COIMAIBLHOM
JIeATEIbHOCTH;

JI5. OBnanenue yHuBepCcaJbHBIMU KOMMYHUKAaTUBHBIMU JI€HCTBUSMU:

0) COBMECTHasI IESITEIIbHOCTb:

- MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBHUIYaJIbHON paboTHI;



- NPUHUMATh LEJIM COBMECTHOM [EATEeIbHOCTH, OPraHW30BBIBATh U KOOPJIUHUPOBATH
JEHCTBUS IO €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpelesisTh PO C Yy4ETOM
MHEHUH Y9aCTHUKOB 00CYKJIaTh Pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATHh U BBINOJHATH PabOTy B YCJIOBHUSIX PEATbHOTO, BUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMUHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPYECTBO M BOOOPpAKECHHE, OBITH MHUIIHATHBHBIM

JI6.0BnaieHre yHUBEPCAIbHBIMU PETYIISITUBHBIMU JEHCTBUAMMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NpPUHMMAaTb MOTHBBI M AapPryMEHTbl JPYIUX JIIOAEH MNpU aHalu3e pe3yJbTaToB
JIesATEeIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYTHUX JIFOJIeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIHH JIPYTOr0 YEIIOBEKA;

JI7. B 0061acTHl 3KOJIOTMYECKOTO BOCITUTAHUS

- c(hOpMUPOBAaHHOCTH JKOJIOTHUYECKOW KYyJIbTYpbl, MOHMMAHUE BIHUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUMAIBHOM Cpebl, OCO3HAHUE
NI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPoOiIeMm;

- IUIAHUPOBAHUE U OCYIIECTBJICHHUE JACHCTBUN B OKpYXalOLEH cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEIIOBEYECTBA;

AKTHUBHOE HENPUSTHE IEHCTBUM, IPUHOCAIINX BPEl OKPYKAIOILIEH Cpee;

- yYMEHHE TIPOTHO3HPOBATH  HEOJATONPHATHBIE  JKOJIOTHYECKHE  TOCISACTBHS
MpEeANPUHUMAEMbIX ACHUCTBUMN, IPEIOTBPAIIATh UX;

- PaCUIMPEHHE OIbITA IESITEIIbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

- OBJNIQJICHHE HaBBIKAMU Y4eOHO-HCCIIEIOBATEIbCKOM, MPOCKTHOW W COLMAIBHOM
JesTeTbHOCTH;

MeTranpeamMeTHbIX:

MI1. BnageTh CHUCTEMON XMMHUYECKUX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIIOJArAOIINe
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, p-, d-3JIeKTpOHHBIE
opOuTamu aToMOB, WOH, MOJIEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBINA 00BeM, YIIIEPOIHBIN CKEIET,
GyHKIMOHATBHAS TPYIINa, PaJuKan, W30MEpHsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPO- U a30TCOJEpIKAIINE COSTUHEHHUs, OMOJIOTMYECKH aKTHBHBIE BEIIeCTBA
(yrieBojibl, KUpBI, OETKH), MOHOMEp, TMOJHMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS, KPUCTAIJIMUECKas pelieTKa, THUIBl XUMHUYECKHX peakuuid (OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBop,
AJIEKTPOIIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U ccoIanus, OKHUCIIUTEND,
BOCCTAaHOBHUTEJb, CKOPOCTh XMMHYECKOW PEAKIINH, XUMUIECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMHYECKOTO CTpOEHHUs opraHmueckux BemecTB A.M. byrtiepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, mnepuoandeckuid 3akoH J[.MI. MeHneneeBa, 3akoH
COXpAHEHHUSI MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHHA SI3BIK XHUMHUH, (HAKTOIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TMOJYYCHHH K OE€30MaCHOM HWCIOJb30BAHUN BaKHEHIIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JESTENFHOCTH YEIIOBEKA;

M?2. yMmeTh BBIABIATH XapaKTEPHBIC MPU3HAKM M B3aUMOCBS3b HM3YYCHHBIX TOHSATHH,
MPUMEHATh COOTBETCTBYIOIINE MOHATUS IIPU OMUCAHUU CTPOCHUS U CBOMCTB HEOPTraHUYECKUX U
OPTaHWYECKUX BEIIECTB M WX MPEBPAIIECHUI; BBISBISATH B3aMMOCBS3h XMMHUUYECKHX 3HAHHHU C
MOHATUSMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

M3. ymMeTh HCMOIB30BaTh HAUMEHOBAHUSI XMMHYECKUX COCIMHEHHH MEXIyHApOIHOTO
COI03a TEOPETUYECKOW M NPHUKIAJHOW XMMUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEWIIMX BEIIECTB
(9THIeH, aleTWiIeH, INMUepuH, (GeHon, Gopmanpaerua, ykcycHas KUCIOTa, TJUIUH, YrapHBIH
ras, yrjIeKUCIIbIi ra3, aMMHaK, TallleHasi U3BECTh, HETAllIeHasl U3BECTh, MUThEBAs COJIa U JIPYTUX),
COCTaBIATh (POPMYJIBI HEOPraHUYECKHMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XHUMHUYECKHUX



peakiuii, OOBSICHATH UX CMBICH; MOATBEPKAATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMH U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKIUN;

M4. - ymeThb YyCTaHaBIMBAaTh MPUHAUICKHOCTh M3YUYCHHBIX HEOPraHUYECKHX |
OpraHWYECKUX BEIIECTB K OINPEACIICHHBIM KJaccaM M IpyIIlaM COEIWHEHMH, XapaKTepH30BaTh
WX COCTaB M Ba)KHEWIIME CBOMCTBA; OINPEACNATh BHJIBI XUMUYECKHUX CBS3eM (KOBaJIGHTHas,
HMOHHAs, MeETaJIM4YecKasi, BOJOPOJHAS), THUIBl KPUCTALIMYECKHX PELIETOK  BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

MS. chopMupoBaThH MPEJICTABIICHU: 0 XUMHYECKON COCTaBJISIFOLLICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpPA, POJIM XUMHH B TIO3HAHUU SBJICHUN NpPUPOJBI, B
GbOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOUMOM JJIsI PEIICHUS MPAKTUICCKUX 337a9 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpeneE;

M6. yMeTh MPOBOIUTH PACUETHI 0 XUMUIECCKUM (OPMYJIaM B YPaBHEHUSM XUMHUYIECKUX
peaknuii ¢ HCHOJb30BaHHEM (U3MUECKUX BEIUYMH, XapaKTEpHU3YIOIIMX BeIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa (HOPMAJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbICE XHMHUYECKUME 3HAHUS [UIl NPUHATHS PpPELIEHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

M7. yMmeTh NJIaHUPOBATh M BBIMOIHATE XMUMHUYECKUN HKCHEPUMEHT (TpeBpalleHus
OpTraHWYECKUX BEIIECTB IPU HArpeBaHUU, IOJIYYCHUE OSTUJICHA U HM3YYCHHE €ro CBOWCTB,
KaueCTBEHHBIC PEAKI[UU Ha aJIbJICTH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; AeHaTypanus OeJlIKOB Mpu
HArpeBaHWU, [BETHHIC pPEaKIUU OEIKOB; MPOBOAHWTH PEAKIUMM HOHHOTO OOMEHA, OIpeIeisaTh
Cpely BOIAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPU]I-aHHUOHBI,
Ha KaTHOH AaMMOHHS; pellaTh »3KCIEpUMEHTAJIbHbIE 3a7aud 1o TemaM '"Meramisl" u
"HemeTannpl") B COOTBETCTBUU C TMpaBUIAMH TEXHUKH O€30MAaCHOCTH TMpU OOpaIlIeHUH C
BEIIECTBAMH U J1A0OPATOPHBIM OOOpPYAOBAaHUEM; MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEaKIUid U (opMynupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTp aHaIM3UpPOBaTh XUMHUYECKYI0 HWH(GOpPMAIMIO, TMOIYYaeMYI0 M3 pa3HbIX
HMCTOYHHMKOB (Cpe/ICTB MaccoBOM nH(popmaiuu, cetb UHTEepHET U ipyrue);

M9. BnageTh OCHOBHBIMM METOAAMH HAy4YHOIO IO3HAHUS BEUIECTB U XMMHYECKUX
SBJICHUM (HaOJII0/IeHNe, N3MEpPEHNe, IKCIIEPUMEHT, MOJICIIMPOBAHNUE);

MI10. chopMUpOBaThH MPE/ICTABIICHHUS: 0 XUMUYECKOU COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA, POJIM XUMHH B TIO3HAHWU SBJICHHH TNPUPOJBI, B
(GbOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBLHOW T'pPaMOTHOCTH,
HEOOXOIMMOM ISl pelieHus] MPAKTUUYECKUX 3a71a4 U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CpeLIE;

MI11. ymeTs cobmoaaTh MpaBuiia SKOJOTUUECKH IE€IECO00Pa3HOTO MOBEIEHUS B OBITY 1
TPYJIOBOM JEATEIBHOCTH B ILIEJIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIMIEH HPUPOIHOM
Cpenbl; yYUTHIBATh OMACHOCTh BO3JIEWCTBHSI HA >KMBBIE OPTaHW3MBI OMPEEICHHBIX BEIIECTB,
MMOHUMAsl CMBICJI TTOKa3aTeNsl MpeIeIbHON JOMYCTUMON KOHIEHTpaIuu

IIpenmeTHbIX:

IT1.  chopmupoBaHHOCT,  TPENCTABICHHIA: O  XUMHUYECKOM  COCTaBISAOIIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHpPA, POJIM XUMHH B TIO3HAHUM SIBJICHHH TPUPOJBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl IJTHUYHOCTH, €€ (YHKIMOHATBLHOW T'PaMOTHOCTH,
HEOOXOIMMOM ISl peIIeHUsT TPAKTUIECKUX 3a7a9 U DKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpEJIE;

[12. Bnasenne cucTeMorl XMMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE
NOHATHUS (XMMUYECKHI JIEMEHT, aTOM, 3JICKTPOHHAs 000J0YKa aToMa, s-, P-, 0-3JCKTpOHHBIC
opOUTaTM aToMOB, HWOH, MOJIEKy/a, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00BEM, YIIIEPOTHBINA CKEIIET,
GbyHKIIMOHATIbHAS TpYMNa, paguKan, HU30Mepusi, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOTMYECKU aKTHBHBIE BEIIECTBA
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(yraeBozpsl, KUpbI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISPHBIE
COCIMHEHUs, KPUCTAJIMUECKasl pelIeTKa, THUIbl XUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTEINIbHBIC, 9K30- U HHAOTEPMHUYECKHE, PpEaKIUH HOHHOrO oOMeHa), pacTBOp,
JJIEKTPOJINTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAs JUCCOLMAaus, OKHCJIUTEID,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMH, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHMUYECKOTO CTpOEHHUs opraHuueckux BemectB A.M. bymiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuii 3akoH J[.M. MeHnneneeBa, 3akoH
COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SA3bIK XHMHUH, (DaKToIOrn4yecKue
CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHHH U OE30MaCHOM HCIOJIH30BAHUU BAKHEUIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B ObITY U NPAKTUYECKOH 1EATEIbHOCTH YElIOBEKa,

I13. chopMHpPOBaHHOCTH YMEHMU BBIABISATH XapaKTEpHbIE MPU3HAKM U B3aMMOCBS3b
W3YYCHHBIX IOHATHM, NPUMEHATH COOTBETCTBYIOUIME IIOHATHS IPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHMYECKUX M OPTaHMYECKUX BEILECTB U UX NPEBPALICHUN; BBIBIATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUM C TOHATUAMH U MPEACTABICHUSAMHU JIPYIrMX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

I14. chopMUPOBaHHOCTb YMEHHMH  HCHOJb30BaTh  HAMMEHOBAHHUA  XMUMHMYECKHX
COCIMHEHUN MEXIYHAapOJHOIO COK03a TEOPETHUYECKOW M IPUKIAAHOW XMMUU U TPUBHAIBHBIC
Ha3BaHUs BaXKHEHIIMX BelIECTB (ITWIIEH, aleTWIEH, IJIMLUEpUH, ¢eHon, GopMalbIeru,
YKCYCHasl KHUCJIOTA, TIJIMIMH, YTapHbIM TIa3, YIVIEKUCIBIM ra3, aMMMaK, TallleHas W3BeCTb,
HeramieHasi M3BecTb, NUThEBas COJa U JPYIMX), COCTABIATh (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, YPABHEHUS XHMHUYECKHX pPEaKIUH, OOBSICHATH WX CMBICT;
NOATBEPXKJIATh  XapaKTEpHbIE  XMMHYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLMMU
DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIU;

I15. cdopMHUpOBaHHOCTb yMEHUH yCTaHABIUBATh I[PUHAUIEKHOCTb HM3YYEHHBIX
HEOPraHWYECKUX M OPTaHMYECKUX BELIECTB K ONPEJCICHHBIM KJIACCaM U IPYIIaM COCAUHEHUH,
XapakTepU30BaTh MX COCTAB U BAKHEUIIME CBOWCTBA; ONPENCNATh BUIbl XUMHUYECKUX CBS3EU
(koBaJieHTHasi, HMOHHAs, METAaJUIMYECKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX pPELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKHE PEaKIUH;

[16. BnajeHne OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS BEIIECTB U XUMHYECKHX
SBJICHU (HaOJIt0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

I17. chopmupoBaHHOCT, YMEHHH MPOBOAUTH pacyeThl MO XMMHUYECKUM (opMysiaM u
YPaBHEHMSIM  XMMUYECKMX  peakIMi ¢  HCHOJb30BaHHMEM  (PU3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMAaJbHBIE
yCIIOBHS) ra3oB, KOJMYECTBA BEIECTBA; MCIOJIb30BATh CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIs
NIPUHATUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMM M HX
[IPUMEHEHUEM,;

I18. chopMUpOBAaHHOCTh YMEHH MIAHUPOBATH U BBHIMOIHITh XUMHUECKUM SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOMCTB, KaUE€CTBEHHBIE PEAKIIMM Ha aJIbJIETUIbI, KpaxMal, YKCYCHYI KHCIOTY; JE€HAaTypanus
OENKOB MpPU HArpeBaHUM, IIBETHBIE pEaKIUH OEJIKOB; MPOBOJUTH PEAKIUU HOHHOTO OOMEHa,
OTpeeNiATh CpPely BOAHBIX PACTBOPOB, KaueCTBEHHbIE peakluu Ha cyinbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HAa KaTHOH aMMOHHSA; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd 110 TeMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBHM C MpaBWJIaMU TEXHUKH OE€30MacHOCTH IpH
oOpalleHny ¢ BeleCTBAMU U JIAOOpaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUl u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

I19. cdopmMupoBaHHOCTH yMEHHS AaHATU3UPOBATH XHUMHUYECKYIO HH(pOpPMaIHIO,
MOJy4aeMyl0 U3 Ppa3HBIX HCTOYHUKOB (CpeACTB MaccoBOil MHGopmauuu, cerb VHTepHET u
Apyrue);

I110. chopMupOBaHHOCTH YMEHHI COOTIOAATH MPaBHiIa SKOJIOTHYECKHU 11eTIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENSAX COXPAaHEHUs CBOEro 370pOBbi U
OKPY’KaIOIlleW NMPUPOJHON Cpelbl; YUUTBIBATH OIACHOCTb BO3JCUCTBUS HA KUBBIC OpraHU3MBbI
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OIIPEIEIIEHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKA3aTelsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALUY;
IT111. g oOywaromuxcst €  OIPAaHUYEHHBIMH  BO3MOXKHOCTAMHU  370POBBS:
c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS
BEIIIECTB U XMMHUYECKHX SIBIICHU;
IT12. ans chemblX W CIA0OBUASAIIMX OOyYarOmUXcs: CHOPMUPOBAHHOCTH YMEHUS
UCIIOJIb30BaTh peibe(hHO TOUEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nms 3anucu XuMHYecKUx

dbopmyL.

Oco6oe 3HaYeHNEe TMCHUIIIMHA MMeeT TpU ¢popmupoBanuu u passutun OK:

OK 01. BseiObupate cnocoObl pemieHuss 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpE/ICTBA IOMCKA, aHAIU3a M HHTEPIpETALUU
uHpopManru, 1 UHPOPMALMOHHBIE TEXHOJIOTUU IS BBIIOJIHEHUS 3a/ad MpodeccHoHaIbHOMI
JESTEIIbHOCTH

OK 04. Db dexTrBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJUIGKTUBE U KOMaH/IC

OK 05. OcymiecTBisTh YCTHYIO M MHUCbMEHHYI0 KOMMYHHUKAILIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CogeiicTBOoBaTh COXPAHEHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeKeHuIo,
OPUMEHSTh 3HaHHS OO0 W3MEHEHUWM KIuMaTa, MPUHIMIB OepexIMBOro MPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALUSX.

JInuHOCTHBIE Pe3y/bTAThI peaju3alui NPOrpaMMbl BOCITUTAHMS |

JIP 09. Co3zHaromniuii ICHHOCTh YKWU3HHM, 3JI0POBbsI U 0€30MaCHOCTH. CoOimronaromuii u
MpOTMaraHupyOIMHUA 3I0pOBBI 00pa3 XKU3HHU (3J0pOBOE MHUTAHUE, COONIOJCHUE TUTHEHBI,
pPeKUM 3aHATHH W OTAbIXa, (pU3MYecKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMA CTpEeMJIEHHE K
bu3nUIecKoMy coBepIilieHCTBOBaHUIO. [[posBIsitomnii CO3HATENHPHOE 1 00OCHOBAHHOE HEMIPUSTHE
BPEIHBIX MPUBBIUEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yIoTpeOieHne alKoros, HAPKOTHKOB,
TICUXOAKTUBHBIX BEIIECTB, a3apTHBIX HWIpP, JTHOOBIX (OPM 3aBUCUMOCTEH), IECTPYKTHBHOTO
MOBE/ICHUs B O0OIIECTBE, B TOM YHUCIe B U(POBOH cpene

JIP10. bepexnuBo OTHOCAIIMICS K NPUPOJHOMY HACIEOUIO CTpaHbl M MUDA,
MPOSBISAIOMUN CPOPMUPOBAHHOCTh IKOJOTHUYECKON KYIBTYPhl HA OCHOBE MOHWMAHUSI BIUSHUS
COIIMAIBHBIX, HKOHOMHYECKHX U MPOQPECCHOHAIBHO-IPOU3BOJCTBEHHBIX TIPOIECCOB HA
OKPY’KaIIYl0 cpeny. Belpaxarouuil JedaTenbHOe HENpUSATHE AECUCTBUM, NPUHOCSIIUX BpE.
MPUPOJIE, PACIIO3HAIONINI OMACHOCTH CPEeNbl OOMTaHUs, MPEIYNPEKIAIOMNUNA PUCKOBAHHOE
MOBEJICHNE JPYTUX TPaXaaH, MOMYISAPU3UPYIONIHHA CIOCOOBI COXpaHEHUs MaMSTHUKOB MPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHH, TIOCEICHUS, BKIIOYCHHBIH B OOIIECCTBEHHbIE WHHUIIMATHBEI,
HampaBlieHHBIC HA 3200Ty 0 HUX

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NNPOIrPAMMBbI M CHMILINHBI:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs - 70 yaca;
CaMOCTOATENILHON PaboThl 00yUaroIerocs - 2 4acos.



2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJbHON JUCITATLIAHBI

2.1. O0beM JUCHUILINHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O0s13aTesbHAs ayIUTOpHAs ydeOHas Harpy3ka (BCero) 70
B TOM YHCIIC:

meopemuueckoe ooyuenue 32
npakmuueckue 3aHamus 38
B dopme mpakTrueckoi moAroToBKH (MpodecCHoHAIBHO 28
OPUEHTHUPOBAHHOE COJIEPIKAHUE )

meopemuueckoe ooyuenue 10
npakmuyecKue 3aHAmusl 18
CamocTosTenpHas pabora (Bcero) 2

THauBYTyaJIbHBIN IPOCKT (na/HeT)™*

He npedycMompeHo

[IpomexyTouHas aTTectanus B popme ouppepenyuposannwiii 3auem
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2.2. TemaT4yecKHi IJIAH U COJAEPKAHNE TUCUUIIIMHBI «XUMMS»

HaumenoBanme pa3jaesioB
U TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYMH)

O0BeM
yacoB

YpoBeHb
O0CBOEHUS

1

2

4

Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa

Tema 1.1.
CrtpoeHnue aToMOB
XUMHMYECKHX DJIEMEHTOB U
IIPUPOJIa XUMUYECKON
CBSA3HU

Conep:kaHue y4eOHOI0o MaTepuaJa:

1 |CoBpemenHass Mozeib cTpoeHHst aTomMa. CHMBOJMYECKUU S3bIK XUMHUU. XUMUYECKUM
PIeMEHT. DJIeKTpoHHas KoHurypauusa aroma. Kiaccupukanns XuMU4eCKUX JIEMEHTOB (S-,
p-, d-snementsl). BasieHTHBIC 3JCKTPOHBI. BalleHTHOCTB. DJCKTPOHHAs PUPO/IA]
XUMHYECKON CBSI3U. DJIEKTPOOTPHUIATENFHOCTh. BUIBI XMMHUYECKOM CBsI3U (KOBaJleHTHas,
MOHHAs, METAJUIMYECKasi, BOJIOPOIHASI) U CLIOCOOBI €€ 00pa3oBaHus

IIpakTnyeckoe 3ansatue Ne 1. Pemenue 3ajaHuii Ha UCIOJIB30BAHUE XUMUUYECKON CUMBOJIUKHU U
Ha3BAHUN COEAMHEHUI IO HOMEHKJIATYpPE MEKIYHAPOJHOIO COK3a TEOPETUUECKON U MPUKIATHON
XUMUM W TPUBHAIBHBIX HAa3BAaHUN JUIS COCTaBJICHHMS XHUMHUYECKHX (OpPMYT ABYXaTOMHBIX
coeMHEHUH (OKCUAOB, CyIb(UI0B, THAPUIOB U T.I.) U APYTHMX HEOPTAHMUECKUX COCTUHEHUU
OTJIENBHBIX KJIACCOB.

[IpakTHueckue 3aJaHus HAa YCTAHOBJIEHUE CBS3U MEXIY CTPOCHUEM aTOMOB XHUMHUYECKHUX
PIIEMEHTOB U NEPUOANYECKUM U3MEHEHUEM CBOWMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIMHEHUU B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.

Tema 1.2.
[Tepuoanueckuii 3aKOH U
tabuna J[.1. Menneneesa

IIpogheccuonanvho opueHmupo8anHoe cooepiIcarue

IIpakTuyeckoe 3anaTme Ne 2. [lepumoauueckas cucrema xumudeckux osnementoB J[.U.
MenpneneeBa. @usznueckuii cmpicn [lepuoguueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOXKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIOKEHHMEM XUMHMYECKOro »djieMeHTa B Ilepuomuueckoil cucreme.
MupoBo33peHueckoe u HaydyHoe 3HadeHue [lepmoamueckoro 3akona [[.MI. Menneneesa.
[Iporunossl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

PemieHne  NpakTHKO-OPUEHTUPOBAHHBIX  TEOPETHYECKHX  3aJaHUM  HA  XapaKTepU3alHUIo
X MMHYISCKHUX 3JIEMEHTOB «MeTanandecKue / HEMETaININYECKHUE CBOMCTBA,
PIEKTPOOTPUILIATEIIBHOCTh XMMHYECKHX JJIEMEHTOB B COOTBETCTBHM C HMX JJIEKTPOHHBIM
CTPOEHUEM U TIOJIO)KEHUEM B IEPUOJUYECKOM CUCTEME XHUMHUYECKUX dieMeHToB J[.H.
MeHaeneeBay

Pasnen 2. XuMun4yeckue peakuuu
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Tema 2.1.
THUIIBI XUMHYECKUX
peakuuii

Conep:kaHue y4eOHOI0 MaTepuaJa:

1 [Knaccupukanuss ¥ TUOB XMMHUYECKHX DPEAKUUH C y4acTHEM HEOPraHWYECKHUX BEILECTB.
CocTaBieHHe YpaBHEHUI peaklMi COeIMHEHMs, pa3joXkKeHus, 3aMelleHus, oOMeHa, B T.4.
[PEaKLUI TOPEHUS, OKUCIICHUSA-BOCCTAHOBIICHMUS.

YpaBHEHHsT ~ OKHCICHMs-BOccTaHOBJIeHUs.  CreneHp  okucieHus.  OKUCIHTENb U
BoccTaHOBUTENb. (COCTaBlleHHE M  ypaBHUBAHWE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii METoZ0M 3JIEKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
[IPUPOJE, IPOU3BOJCTBEHHBIX IIPOLIECCAX U )KU3HEIAECATEIbHOCTH OPraHU3MOB

IIpakTnyeckoe 3ansitue Ne 3. KosmyecTBeHHble OTHOWIEHMS B XUMUU. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XUMHH U PAcyeThl 10 YPAaBHEHUSAM XMMUUYECKHX peakuuid. Moisb Kak
€IMHMIIA KOJMYeCTBa BellecTBa. MomsipHas Macca. 3aKOHbI COXPaHEHMsI MacChl U SHEPTUU. 3aKOH
ABoraapo. Monsipabsiii 00beM ra3oB. OTHOCUTENBHAS IIOTHOCTH Ta30B. PacueTsl 1o ypaBHEHUAM
XUMHYECKHX pPEaKIUi C WUCHOJIb30BaHMEM MAacchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA

Tema 2.2.
DIIEKTPOJIUTHYECKAS
JIMCCOIUAITNSA ¥ HOHHBIN
oOMeH

Conep:xaHue yueOHOIro MaTepuaJa:

1 (Teopuss »snexTponuTUYECKOM aucconuanuu. MoHBl. DJEKTPOIMUTHI, HEIIEKTPOIUTHI.
Peakuuu nonnoro oomena. CoctaBieHHE peakliMii HOHHOTO 0OMEHa IyTeM COCTaBJIEHMS UX
[IOJIHBIX U COKPAILlEHHBIX MOHHBIX YpaBHEHMU. KHCIOTHO-OCHOBHBIE peakuMH. 3aJaHus HA
COCTABJICHME NOHHBIX PEaKIUI

IIpakTHyeckoe 3ansaTue Ne 4. JlaboparopHas paboTa “THIIBI XUMHUUECKUX pEeaKLuii”.
VccnenoBanue THMOB (MO COCTaBY M KOJMYECTBY HMCXOAHBIX M OOpa3ylOIIMXCS BELIECTB) U
MPU3HAKOB XMMUYeCKUX peakiuil. [IpoBeaeHne peakuuit HOHHOrO oOMeHa, ONpe/eieHne Cpeabl
BOJIHBIX PaCTBOPOB. 3a/1aHHs HAa COCTABJICHHE HOHHBIX peaKlIui

IIpakTnueckoe 3ansitue Ne 5. KontponbsHas pabota no reme CTpoeHHe BEIECTBA U XUMUYECKHE
peakuu

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelIeCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHE
HEOPTaHNYCCKUX BCIICCTB

Copepxxanue yueOHOIro MaTepuaJa;

1 [Ipenmer Heopranundeckoit xumun. Knaccudukanus Heoprannueckux seuecTB. [Ipocteie u
cio’)kHbIe BemiecTBa. OCHOBHBIE KIIACChl CJOXHBIX BEHIECTB (OKCHABI, THIPOKCHUBI,
KHUCIIOTBI, COJIM). B3auMOCBSA3b HEOPraHMYECKHUX BEIIEeCTB. ArperaTHble COCTOSIHUS
BemiecTBa. Kpucramnnueckue M amMopQHbIe BellecTBa. THUIBI KPUCTAIIMYECKUX PEIIETOK|
(aTomMHasi, MOJEKyJspHasi, UOHHAs, MeTaJuInyecKas). 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PELIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH

BCIICCTB OT BHAA XUMHUYECKON CBSI3M W THIIA KpHCTﬁJ’IJ’IH‘-IGCKOfI PEIICTKU. HpI/I‘II/IHBI
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MHOT00Gpa3Hs BelIeCTB

IpakTnyeckoe 3anaTHe Ne 6. Homenknarypa HeopraHMYecKMX BEIIECTB: HA3BaHUE BEILIECTBA
MCXO/d M3 UX XUMHUYECKOM (OpPMyNbl WM COCTABICHHE XUMHYECKOM (OPMYNbI HUCXOIS U3
Ha3BaHUs BellecTBa 1o MmexayHapoanon (MIOITAK) unu TpuBnanbHONM HOMEHKIIATYpE.

PerieHue mpakTUYECKUX 3a/laHuil [0 KiIaccu(uKalui, HOMEHKIAType U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (YrapHBI Ia3, YIIeKHCIbII Ta3, aMMHUaK, TaieHas
M3BECTh, HETallleHas W3BECTh, MUTbEBAs COJA M JPYTUX): Ha3blBaTh M COCTABIATH (OPMYIIbI
XMMHUYECKHX BEIIECTB, ONPEACIATh MPUHAIICKHOCTD K KJIaccy.

licTouHNKM XHMMHUYECKOM HH(popmauuu (cpeacTB MaccoBod HHpopMmanuu, cetb MHTepHeT u
npyrue). Iouck nHpoOpManum no Ha3BaHUAM, HICHTH(QHUKATOPAM, CTPYKTYPHBIM (OpMyIaM

Tema 3.2.
DU3HKO-XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX
BCIIICCTB

Conep:xaHue y4eOHOIro MaTepuaJa:

1 \lIpogeccuonanvro opuenmuposanuoe cooeprcanue

Metamisl. O0mue ¢u3ndeckue U XUMUYECKHe CBOMCTBa MeTauioB. CoCcOObI MOTyYeHUS.
3HaueHUE METAJIOB W HEMETAUIOB B IMPHUPOAE M IKUZHEACITEIBHOCTH YEJIOBEKa U
oprann3MoB. Kopposusi MeTayuioB: BHIbI KOPPO3HH, CIOCOOBI 3alllUThl METaNIOB OT
KOppO3UU

2 |lpogheccuonanvro opuenmuposanroe cooepicanue
Hemeramner. OOmue Qu3nyeckue W XHUMHYECKHE CBOMCTBA HEMETAJUIOB. THUIUYHEIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukamuss u HOMEHKJIATypa COEAMHEHUH|
HemeTauioB. KpyroBopoTsl OMOTEHHBIX DJIEMEHTOB B IIPHPOJIE

3 |Ipogeccuonanvro opuenmuposanroe cooepicamie

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BEHIECTB (OKCHIOB,
THJIPOKCUIOB, KUCIOT, cojlei M Jip.). 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB MPOCTHIX
BEIIECTB, BOAOPOIHBIX COSAMHEHUH, BEICIINX OKCHJIOB U THIPOKCH]IOB

[IpogheccuonanbHo OpueHmuposanHoe cooepicanue
IIpakTnyeckoe 3ansaThe Ne 7. CocraBieHHE YpaBHEHUN XMMHUYECKHX PEaKLMH C ydacTueMm
[IPOCTBIX M CJIOKHBIX HEOPraHWYECKHX BELIECTB: METAJUIOB M HEMETAJIOB; OKCHJIOB METAJIOB,
HEMETAJUIOB M aM(OTEPHBIX 3JE€MEHTOB; HEOPraHUYECKHX KHUCIIOT, OCHOBaHMI M aM(pOTEpHBIX
TUAPOKCUIOB; HEOPTAaHUUECKUX COJIEH, XapaKTepU3YIOLIUX UX CBOWCTBA.

Pemenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX 3a/IaHHUI HA CBOMCTBA, COCTAB, MOJyYECHHE
1 0e30MacHOe HCIIOJIb30BaHHE BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JIESITCIIBHOCTH YEJIOBEKA

Tema 3.3.
WNnentudukanus
HEOPTaHMYECKUX BEIICCTB

[IpogheccuonanbHo opueHmuposanHoe cooepicanue
IpakTnueckoe 3anaTHe Ne 8. JlaGopatopnas pabora «MneHTHdUKanMs HEOPraHMYECKHX

BCIICCTB). Pemenne OKCIICPUMCHTAJIBHBIX 3ala4 IO XHMHUYCCKHM CBOMCTBAM METAJNIOB H
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HEMETAJIJIOB, IO PACMO3HABAHUIO U MOTYYEHUIO COEAMHEHUN METAIIJIOB U HEMETAIIIOB.

W neaTudukanis HEOPraHUYECKUX BEIIECTB C UCMOJIB30BAHUEM UX (PU3UKO-XUMHYECKHX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KaduecTBeHHble peakuuu Ha cyinbdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMSI

IlpakTuyeckue 3ausatua Ne 9. KonrponpHas pabora mo teme CBOHCTBAa HEOPTaHHMYECKHX
BELIECTB

Pa3znea 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelleCTB

24

Tema 4.1.
Knaccudukanus, cTpoecHue
Y HOMEHKJIaTypa
OpPraHMYECKUX BEIECTB

Copepxxanue y4eOHOIo MaTepuaJa;

1 [losBnenue U pa3BUTUE OPTaHUYECKOM XUMHUM Kak HayKu. [IpenmeTr opraHnyeckoil XuMHuH.
MecTo 1 3HaUEHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPSIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIeHTHOCTH. OCHOBHBIC TIOJIOKEHUSI TEOPUU XHUMHYECKOTO CTPOCHHUS OPTraHWYECKUX
coennHeHuil A.M. BytnepoBa. YriaepoHblil CKeIeT OpraHu4eckoil MOJIEKYibl. 3aBUCUMOCTh
CBOICTB BEIIECTB OT XMMUYECKOI0 CTPOCHUS MOJIEKYJI. I30Mepust U n30Mephl.

[Tonstue o pyHkunoHanbHo# rpynmne. Panukan. [puHnune! knaccudukauy OpraHu4ecKux
COeMHEHUN. MexXlyHapoaHasi HOMEHKJIATYpa U MPUHLMIIBI HOMEHKJIATYpPbl OPTraHUYECKHX
coenuHeHuil. Ilonste 00 a3oTcoAepXkalluX COEIUHEHUSAX, OHOJOTMYECKH AKTHBHBIX
BelecTBax (yrieBojax, JKUpax, Oelkax W Jp.), BBICOKOMOJCKYISPHBIX COCIUHEHUSIX
(MOHOMEp, OJIMMEpP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansitue Ne 10. HomenknaTypa opraHM4ecKUX CO€AMHEHUN OTAENbHBIX KJIaCCOB
(HachILICHHbIE, HEHACHIIIEHHbIE U apOMAaTHYECKUE YIIEBOAOPOAbI, CIUPTHI, (DEHOIIBI, albJIeTUIbl,
KETOHBI, KapOOHOBBIE KHCIOTHI U Ap.) CocTaBiieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
(GopMyn OpraHMYEeCKMX BEIIECTB OTJENbHBIX KJIACCOB, WCIHOJB3Yyd WX HA3BaHUSA IO
CUCTEMATUYECKOM M TPUBUAIBHOM HOMEHKJIAType (STWJIEH, aleTWIeH, TJIUIEepuH, (¢GeHod,
(dopmanbaeru, yKCycHas KHCIIOTa, TTUIMH). Pacdersl mpocteiinieil (GopMyisl OpraHH4ecKoil
MOJIEKYJIbI, HCXOJI U3 3JIEMEHTHOTr0 cocTana (B %)

Tema 4.2.
CBolicTBa OpraHM4eCcKuX
COCIMHEHU I

Copepxxanue y4yeOHOIro MaTepuaJa;

1 |®u3uKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHH  OTIEIBHBIX  KJIACCOB
(ocoOeHHOCTH KIACCH(UKAIMU ¥ HOMEHKJIATYphl BHYTPU KJacca; TOMOJIOTHYECKHUN Psii U
obOmas ¢dopmyna; w3omepus; (U3HUECKHE CBOWCTBA; XMMHYECKHE CBOWMCTBA; CIIOCOOBDI
[OJTy4YEHHUs):

— TIpeqebHBIC YIIIEBOJAOPO bl (ATKaHbI W IMKJIOATKaHbl). ['OpeHne MeTaHa Kak OIWH W3
OCHOBHBIX HMCTOYHHKOB TeIIa B TMPOMBIIUICHHOCTH U ObITy. CBOWMCTBA MPHPOJHBIX
YTJIEBOJOPOOB, HAX0KICHHUE B MIPUPOJIC U IPUMEHEHNE aJIKaHOB;

— HeNpeAenbHbIe (ATKEHbI, AJKWHBl M AJIKAJWEHBI) M apOMaTHYECKHE YTIEBOJOPOJIBIL.
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["'opeHue aleTuiIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHM JJIsl CBAPKU U PE3KU
METaJIJIOB

2 |DU3MKO-XMMHUYECKHE CBOWCTBA OpPraHUYECKMX COCIMHEHMH  OTHEIbHBIX  KIACCOB
(ocobeHHOCTH KiTacCU(UKAIIMK U HOMEHKJIATYPhl BHYTPH KJacca; TOMOJIOTMYECKHH Psil U
oOmass Qopmyina; nzomepusi; (puU3MUECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
[10JIy4EHUs):

— KHCIIOPOJCOEpKalie COeAUHEHMs (CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI M IPUPHI,
QIbJETUIbl U KETOHBI, XHUPbI, yriaeBoibl). lIpakThueckoe NpUMEHEHHE ATHJIECHITIMKOIS,
riunepuHa, ¢eHona. Ilpumenenue Qopmanbiaernia, aneranbIeruia, YKCyCHOM KHCIOTHI.
Mpl1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoroIye CBOMCTBA MbLIa

3 |OU3UKO-XMMHMYECKHE CBOWCTBA OpPraHMYECKMX COEAMHEHMH  OTIENbHBIX  KJIACCOB
(ocobeHHOCTH KiIacCU(UKAIIMA U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJOTHUYECKHI PsiI |
oOmass Qopmyna; nzomepusi; (pu3MyYecKHe CBONCTBA; XMMHYECKHE CBOMCTBA; CHOCOOBI
[10JIy4EHUs):

— a30TCOZEpIKaIlMe COeIMHEHHsI (AMUHBI M1 aMUHOKHUCIIOTHI, OenkH). BeicOKkOoMoOmeKysipHbIe
coeIuHEHUsl (CHUHTETMYEeCKME M  OHOJIOTMYECKU-aKTUBHbIE). MoHomep, mosuMmep,
CTpyKTypHOe 3BeHO. IlonmmMmepusanusi STHIEHa Kak OCHOBHOE HalpaBlIeHHE €ro
MCIIOJIb30BaHUS.

['eHeTHYECKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCIUHEHUM

IIpakTuyeckoe 3ansitue Ne 11. CpoiicTBa OpraHMYECKHX COEAMHEHMH OTIEJIbHBIX KJIacCOB
(TpuBHAJIbHASsE U MEXAyHApOJHass HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOTY4YEHUs):
npelenbHble (aJKaHbl U LUKIOAJIKAaHbI), HENpeleNlbHble (aJKEHbI, AJIKUHBl U AJIKaJAUEHbI) U
ApPOMaTUYECKUE YIIIEBOJIOPO/Ibl, CIUPTHI U (HDEHOJIBI, KAPOOHOBBIE KHCIOTHI U 3(PUPHI, aJIbJAETH/Ib]
M KETOHbI, aMHUHbl WU aMHUHOKHCIIOTBI, BBICOKOMOJIEKYJSPHbIE COECIUHEHHs. 3aJaHus Ha
COCTaBJICHUE YpPaBHEHUN XMMHMUYECKHX PpEaKIMH C Y4YacTUEM OpPraHMYECKHX BEIECTB Ha
OCHOBAaHUU UX COCTaBA U CTPOCHUS

IpakTnyeckoe 3ansitne Ne 12. CocTaBiieHHe CXeM peakiuil (B TOM YHUCIe MO MPeI0KEHHBIM
[IENOYKaM MpeBpallleHui), XapaKTePU3yIOIUX XUMUYECKNE CBONCTBA OpraHMYECKUX COeIUHEHUHN
OTJENBHBIX KJAcCOB, CIOCOOBI MX MOJY4YEHHS M Ha3BaHME OPraHMYECKUX COCIMHEHHH 110
TPUBHAIILHON WJIM MEKIYHAPOJHOM CHCTEMaTHYECKON HOMEHKIIATYpe.

PelieHne NpPakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUN Ha CBOMCTBA OPraHUYECKHUX
COETMHEHU I OTJENbHBIX KJIACCOB

[IpogheccuonanvHo opuenmuposanHoe cooepicanue
IpakTuyeckoe 3ansaTue Ne 13. JlaGopaTopHas pabota “IIpeBpalieHusi OpraHUYECKUX BEIIECTB

npu HarpeBaHun'". IlosydeHne 3TUIEHA M M3YYEHHME €ro CBOWCTB. MoJennpoBaHHE MOJIEKYN U
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XMMHUYECKHX MPEeBpaIICeHU Ha MPUMEpe dTaHa, STUIICHA, alleTUIIeHa U JIp.

Tema 4.3.
Nnentuduxanys
OpPraHUYECKUX BEIIECTB,
UX 3HaYEHHE U
pUMEHEHHE B OBITOBOW U
MIPOU3BO/ICTBEHHOU
JIEATEIIbHOCTH YeJIOBEKa

Copepxxanue y4eOHOIro MaTepuaJa;

1 |buoopranndeckue coenuHeHus. llpumeHeHne u OHONIOTHMYECKAas pPOJIb  YIJICBOIOB.
OKuCIIeHUE YTTIEBOJOB — MCTOYHHMK SHEPTHH JKMBBIX OpraHu3zMoB. OO0JIacTH NpPUMEHEHUS
aMUHOKHCIIOT. llpeBpamieHus OenkoB mHuIM B opraHusMme. buomormueckue ¢GyHKINY]
0enkoB. bronornyeckue GpyHKIUM XUpoB. POk opraHnveckoil XuMuM B pelIeHnd npodiaem
NHIEeBOi 0€30MacCHOCTH

N

2 [Pomp oOpraHM4eckoil XMMHM B pELICHMH NpoOJeM HSHEpreTudyeckoil 0e30macHOCTH, B
PasBUTMM MEIUIMHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB JHEPIUY
(anmpTEpHATUBHBIE MCTOYHUKU FHEpruu). OMAcCHOCTb BO3JEHCTBUS HA >KMBBIE OPIraHU3MBbI
OpraHMYECKHUX BEIIECTB OTAEIbHBIX KJIACCOB  (YIJIEBOJOPOIbI, CHHUPTHI, (EHOIBI,
XJIOPOPraHUYECKUE MPOU3BOAHbBIC, albJETUJbl U [Jp.), CMBICA IOKa3aTelisd IPeAeIbHO
JTOITYCTUMON KOHLIEHTPALIH

IIpogheccuonanvro opuenmupoganmoe cooepicarue

IlpakTuyeckoe 3anstue Ne 14. JlaGoparopHas pabora: “HaeHTHUKAIUS OPraHUYECKUX
COCTMHEHUH OTJEIBHBIX KJIACCOB™

nentudukanuss OpraHM4eCKHX COSAMHEHHUN OTIENbHBIX KJIaccoB (Ha MpUMEpe allbJIerHJIOB,
Kpaxmalia, YKCYCHOH KHCJIOTBI, OCIKOB M T.II.) C HCIIOJI30BAHHEM HX (DU3UKO-XUMHUYIECCKUX
CBOICTB M XapaKTEpPHBIX KAYECTBEHHBIX peakiuil. [lenatypanus Oenka npu HarpeBaHuu. [{BeTHbIE
peakuuu OeiaKoB. BO3HUKHOBEHHWE AHAIMTHYECKOTO CHUTHAjJa C TOUYKH 3PEHHUS XUMHUYECKHX
MPOIIECCOB TMPH MPOTEKAHWHM KAYeCTBEHHOW pEeaKIMH, MO3BOJISIONIEH WACHTU(DUIINPOBATH
MpEIJI0KECHHBIE OPraHUYECKHE BEIIECTBA

IpakTnueckoe 3ansitue Ne 15. KonrtposnbHas pabora mo Teme CTpykTypa M CBOWCTBA
OpraHMYECKUX BEIIECTB

Pa3nena 5. Kunernueckue

H TEPMOAUHAMHUICCKHUE 3AKOHOMECPHOCTH IMPOTCKAHUA XUMHUYICCKUX peakum‘/i

o

Tema 5.1.
CKOpOCTh XUMHUYECKUX
peaKkuui.
XUMHUYECKOE pABHOBECHE

Conep:xaHue yueOHOIro MaTepuaJa:

1 |CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (HaKTOPOB: MPHUPOABl PEArHPYIOIINX
BEILIECTB, KOHIEHTPALMU PEArupyrOIIMX BELIECTB, TEMIIEPATYPHI U IUIOIIAANA PEAKIUOHHON
MOBEPXHOCTU. TeroBble A(DPEKTHl XUMHUYECKUX PEAKIUNA. DK30- U IHIOTCPMUUYECKHE,
peaKuuu.

OOpaTMOCTh peakIuidi. XHUMHYECKOE PaBHOBECHE W €ro CMENICHHE ToJ JICHCTBUEM
pa3auuHbIX (HAKTOpPOB (KOHIEHTpAIlMs PEareHTOB WM TPOAYKTOB pPEaKIUU, JaBleHUE,
TeMIiepaTypa) JUisl CO3JaHusl ONTUMAIBHBIX YCIOBHH MPOTEKaHUS XUMHUYECKUX MPOIIECCOB.

[ Ipuniun Jle Hlarense
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IIpakTuyeckoe 3ansaTue Ne 18. Ilonck n aHanu3 KEMCOB O MPUMEHEHNH XHUMHUYECKUX BEUIECTB U

I IpogheccuonanvbHo opueHMuUpoBaHHoe cooepIucarue 2 2
IIpakTnyeckoe 3ansiTue Ne 16. PemieHue nmpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM HAa aHAIU3
(akTOpOB, BIUAIOIIMX HAa HM3MEHEHHE CKOPOCTH XUMHYECKOM peakuuu, B T.4. C MO3ULUH
PKOJIOTHYECKU 11eNIeCO00Pa3HOro TOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IEJSAX
COXPAaHEHHs CBOETO 3JJ0POBbs U OKPYXKAKOLIEH IPUPOIHON CPEBI.
PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXKJCHHUs HAIpPaBJICHUs CMEILEHHs PaBHOBECUS XMMUYECKOM PEaKkLUuu U aHaiau3 (akTOpoOB,
BIMSIOUIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pasnen 6. PacTBopnl 4
Tema 6.1. Copnepxxanue y4eOHOIro MaTepuaJa; 2 2
[TonsiTue o pacTBOpax 1 \lpogeccuonanvrno opuenmupogannoe cooeparcanue
PactBopenne kak (usnko-xumuueckuii mponecc. PactBopsl. CrnocoObl HpUTrOTOBIEHHUS
pacTtBOpoB. PacTBopuMocCTh. MaccoBas 1011 paCTBOPEHHOrO BelecTBa. CMBICH ITOKa3aTels
[IPEJIEIbHO JIOMYCTUMONW KOHIIEHTPALMM U €ro MCIOJIb30BaHHE B OLEHKE SKOJIOTMYECKON
0€30MaCHOCTH.
[IpaBriIa HKOIOTHYECKHU IIETIECO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOM JIEATEILHOCTH B
LEJISIX COXPAaHEHUS CBOEro 3J0pOBbS M OKpYXarolledW IPUPOIHOM Cpelbl; ONacHOCTh
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI OIIPEIEIICHHBIX BELIECTB.
PenieHre NpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PaCTBOPHI, UCIIOIb3yEMBIE B
OBITOBOM M TPOM3BOJCTBEHHOM JIEATEIILHOCTH YEJIOBEKA
Tema 6.2. [IpogheccuonanvHo opuenmuposanHoe cooepicanue 3
Uccnenosanue coiictB [[IpakTudeckoe 3anaTue Ne 17. JlabopatopHas padota «lIpuroroBiennue pacTBOpoB». 2
pacTBOpOB [lpuroroBneHre pacTBOPOB 3afaHHOM (MaccoBOM, %) KOHUEHTpauuu (C MPAKTHUKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.
Penienne 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
Pa3nes 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1€ TEJIbHOCTH YeJIOBeKAa 6
Copnepxxanue y4eOHOIro MaTepuaJia 2 1
1 llpogheccuonanvro opuenmupoganuoe cooepaiicanue
Hogelimue TOCTMKEHUS XMMHUYECKOM HAayKH M XUMHUYECKOM TEXHOJOTMH. Poib Xxnmuu B
00ECTIeYeHUN DSKOJIOTUYECKOH, HHEPreTHUeCKOW M TNHIIeBOH Oe30MacHOCTH, pPa3BUTHUY]
MeaunuHbl. [lpaBuia mowcka M aHanmM3a XUMHYECKOM HHQPOpPMAIMH W3 Pa3iIMYHBIX
MCTOYHUKOB (Hay4yHas M y4deOHO-Hay4Has JIMTEpaTypa, CpPeJCTBa MaccoBOM MHGopMmaluy,
ceTh VIHTEpHET)
[Ipogeccuonanvro opueHmuposanHoe cooepiucanue 2 2
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TEXHOJIOTHI C ydeToM Oyaymied mpodecCHOHAIbHOW IEATEIBHOCTH IO TEMaM: Ba)KHEHIIHE
CTPOUTENIbHBIE MaTepHalIbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKd, CTEKJIO, KEepaMmHKa,
MaTepuaibl Ui SIEKTPOHUKH, HAaHOMAaTepHalibl, TEKCTUJIbHbIE BOJIOKHA, UCTOYHUKU IHEPIHH,
OpTaHU4YCCKUC U MUHCPAJIbHLBIC YI[O6peHI/I$I, JICKApCTBCHHBIC BCIICCTBA, 6LITOBa$I XHUMMUAI.

I IpogheccuonanvbHo opueHMmupoBaHHoe cooepiucarue 2
IMpakTuyeckoe 3ansaTue Ne 19. 3ammra: [Ipeacrapnenue pe3ynbTaToB pemieHUs: KeWcoB B (hopme
MUHU-IOKJIa/Ia C Ipe3eHTalnen
CamocrosiTesbHast pabora 2
Bcero 72
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3 YCJIOBUS PEAJIM3ALIMM TIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePUAJIBLHO-TEXHHYECKOMY 00ecredeHHIo

OcBoeHne mporpaMmbl  00IIE00pa30BATEIBLHON Y4eOHOU JAUCHUTUIMHBI  «XHMHS
IpeJrnoiaraeT Hajduuue B MpodeccHoHanbHOM 00pa3oBaTebHON OpraHHU3aliy, pealn3youieit
o0pa3oBaTeNpHyI0 MporpamMmy cpeaHero oOmiero obpasoBanus B mpeznenax ocsoeHust OITOIT
CIIO na 6a3e oCHOBHOTO 001Iero 00pa3oBaHMs, CHEIUATM3UPOBAHHOTO y4eOHOro KaOuHeTa, B
KOTOPOM HMEETCs BO3MOXKHOCTH 00ecneunTh CBOOOMHBIA JocTyn B HHTEpHET BO Bpems
y4eOHOT0 3aHATHS U B IEPUOJ BHEYUEOHOU EATEIHHOCTH 00yJarOIMXCS.

Jlnst peanu3anuyl MPOrpaMMbl TUCIMIIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHelMallbHble TOMEIICHUs: Y4eOHBbIH KaOMHET XUMUU W/WIK y4eOHOM XUMHYECKOH
nabopaTopuu.

OO6opynoBanne yueOHOro KabuHeTa (HarJISIIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeNIell MOJIEKYJI, MOJENH KPUCTAJUIMYECKHX PEIIeTOK, KOJUICKIIMH MPOCTHIX M CIOKHBIX
BEIIECTB W/WJIM KOJUICKIIMM IOJHMMEPOB; KOJUICKIMS TOPHBIX TMOPOJ M MHUHEpasioB, TabIuia
Memnneneesa, yueOHble GriibMBbI, IH(PPOBBIE 00Pa30BATENBHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOHMCTBAMHU BOCIPOU3BEACHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
Ipe3eHTep AJIs IPEe3CHTALUN.

Oo6opynoBanue J1adopaTopuu M pado4nx MecT JadopaToOpuM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUI KaleJbHBIX Ppeaknuid, (MIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pe3WHOBBIE TPOOKH, (HOHAPUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC MAJOYKH, IITATUBBI IS
poOUPOK; MEPHBIE IMIIMHIPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JIENIUTENIbHBIC IIMINHAPUICCKIE
(50-100 mu1), cTynKHM ¢ mecTHKOM, (apopoBbIie YaIIKH, MHHIETHI, (GUIBTPHI OyMaKHbIe, BaTa,
MapJs, 4acoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpaTOpHBIE INTATHBBI, CIUPTOBBIE TOPEIKH,
CIHMYKH, TPUOOp JJIsl MOIyYEHHUs ra30B (WIKM MpoOUpKa ¢ Ta300TBOAHOM TpYyOKoii), epkaTenu
JUTS TPOOMPOK, CKIISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTaKaHBI
(50, 100 u 200 mu1); mImaTenayw; THHIETHI; TUTEIbHBIC HIMIIIBI; CEKYHIOMEPHI (TaiiMephl), MEPHbBIE
npobupku (Ha 10-20 mu) u mepHsie konOwr (25, 50, 100 u 200 mmn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU;, KOHMYECKHe KojiObl anms tutpoBanus (50 u 100 wmum);
WH/IMKATOpHBIE TOJOCKKA Juis onpeaeneHns pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCAJIbHBIN MHAUKATOD; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISL TATPOBAHUSA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTopHbie W/UITN aHATTUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbI mkad, u ap. sadopatropHoe 000py10BaHUE.

3.2. UupopmannoHHOe o0ecnieyeHne peain3aluu NpPorpaMmbl

1. Jns peanmuzamuu mporpaMMmbl OMOIMOTEYHBIM (POHIT 00pa3oBaTeIbHON OpraHU3AINHI
JIOJDKEH MMETh MeYaTHbIe W/ 3JIEKTPOHHbBIE 00pa3oBaTeibHble M HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHbBIE JUISI MCIOJB30BaHUSA B 00pa30BaTeNIbHOM IIpoIlecce, HE cTapiie S5 JIeT ¢
MOMEHTa U3JIaHusl.

2. PexoMeHnnyemple TieuaTHbIE W3JaHUS II0 peaau3amuu  o0Ieo0pa3oBaTeIbHOMN
JTUCITUTIMHBI PEICTABICHBI B METOJUYECKIX PEKOMEHIAIUSAX 110 OPTaHU3aluKd 00y4eHHS.

3.2. UuopManoHHOe o0ecnedeHre peajn3anuu NporpaMmbl

OchosHble UCTOYHUKU:

1. Ta6puensn, O. C. Xumms: 10-it wimacc (6a3oBblii ypoBeHb): yueOnmk / O. C.
['abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3z., crep. — Mocksa: [Ipocsemenne, 2023.
— 128 c.: wmm. - ISBN 978-5-09-107222-8. — Texkcr: onekrponnbii. — URL:
https://znanium.com/catalog/product/2089902
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2. T'abpuensn, O. C. Xumus. 11 kmace (6a3oBblii ypoBens): yueOnuk / O. C. I'abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: IIpocBemienne, 2023. — 127, [1]
c. mn — ISBN  978-5-09-103623-7. —  Tekcr: osnmekrponnsmi. —  URL:
https://znanium.com/catalog/product/2089904

JlononnumenvHvle UCMOUHUKU!

1. Pymsutuc, I'. E. Xumus. 10 knacc. ba3oslit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enpama. - 9-e u3a. - Mocksa: M3narensctBo «IIpocsemenuey, 2022, - 224 ¢. - ISBN 978-5-
09-099536-8. - Tekcrt: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090093

2. Pymsutuc, I'. E. Xumus. 11 kinacce. ba3ossiit yposenb: yueonuk / I'. E. Pynsutuc, @. T,
Oenpaman. - 9-e uza. - Mocksa: MznatensctBo «llpocemenne», 2022. - 224 ¢. - ISBN 978-5-
09-099537-5. - Tekcr: anexkrponnsiii. - URL: https://znanium.com/catalog/product/2090096
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVIMHBI

KOHTpOJ’[L H OLECHKA pC3yJIbTaTOB OCBOCHUA AUCHUIINIMHBI OCYIICCTBIIACTCA NPCHOAABATCIIEM B IMPOLECCC MPOBCACHUA IMPAKTUYCCKUX SaHﬂTHﬁ,
TECTUPOBAHM, a4 TAKKE BBIIIOJIHCHUS O6y‘IaIOH_[I/IMI/IC${ HUHAUBHUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, PICCJ'IG,Z[OB&HPIIZ.

- CaMOCTOATENILHO  (hOpMYyITUpPOBATh
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBCHHBIM MpPH3HAK WM OCHOBAaHUS IS CpPaBHEHHUS,
KJ1accupuKanuu U 0000IICHUS;

- ONpeAensATh IEIH JeSATeIbHOCTH,
TTOCTHOKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M IMTPOTHBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSIX;

- BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh, OICHMBATH COOTBETCTBHE PE3YJIHTATOB
LeJISIM, OIICHUBATh PUCKU TIOCIICICTBHIA JCITECIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIQJIETh HaBBIKAMH YYE€OHO-HCCIIEI0BATEIbCKON M MPOEKTHON JIEATEIbHOCTH,
HABBIKAMHU pa3peIleHus MpooIieM;

- BBIABIATH NPUYHMHHO-CICACTBCHHBIC CBSI3M W aKTyalM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHUs, HAXOIUTh apIyMEHTBI [T I0OKa3aTeIbCTBA CBOMX

U aKTyaJIu3UpoBaTh  Mpoliemy,

3a1aBaTb MapaMEeTpbl U KPUTCPpUHU HUX

YTBEPKJICHHH, 3a7]aBaTh NapaMeTPbl U KPUTEPUH PEIICHNUS;

Pe3yabTaThl 00yueHus OO0mue JInunocTHbie | POPMBI U METOABI KOHTPOJISI
(IMYHOCTHBIE, IPeIMeTHbIE, MeTanpeAMeTHbIe) KOMIIETeHIIUH | pe3yJIbTAThI U OLIEHKHU pe3y/ibTaTOB
NMporpamMmbl 00yueHust
BOCIIUTAHUS
JIMYHOCTHBIE

JI1. B yactu Tpy10BOrO BOCIIUTAHUSA: OK 01 JIP 09 OllcHKa ITMCBMEHHBIX W

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; JIP10  |yCTHBIX OTBETOB;

- TOTOBHOCTh K AaKTUBHOHM JEATENIBHOCTH TEXHOJOTMUYECKOH U COLMaIbHOU TECTUPOBAHUE;
HaINpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIIBHO OLICHKA 3aIlllUTHl TPOEKTA
BBHITIOJHSATH TaKYIO JESTEIbHOCTD; (KOMIIBIOTEPHOI Mpe3eHTaINH;

- HHTEPEC K Pa3IuIHbIM cepam npodheCCUOHATBLHOM IS TEIIBHOCTH, OIICHKA pe3yIbTaTOB

JI2. OBnanenue yHuBEpCAIbHBIMHU Y4€OHBIMU [T03HABATEILHBIMU JICHCTBUSIMU: BBIMIOJTHEHHSI  MPaKTHYECKUX]

a) 6a30BBIC TOTUYECKHUE ICUCTBUS: OK 07 padot
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- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YJIbTAThl, KPUTUUCCKHU
OLICHUBATHb UX NOCTOBCPHOCTH, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUSIX;

- YMCTb NEPCHOCUTH 3HAHHA B II03HABATCIBHYHO M IIPAKTUYCCKYIO obnactu
PKHU3HCACATCIIBHOCTH,

- YMCTb HHTEIPHUPOBATE 3HAHUSA U3 PA3HBIX MIPCIMETHBIX 06J'IaCTeI71;

- BBLIBUT'aTh HOBBIC UJICH, ITPCAJIaraTb OpUTHHAJIbHLIC ITIOAXO0AbI U PCIICHUS

- CIIOCOOHOCTH MX MCITOJB30BaHUS B TO3HABATEIHLHOM U COHHaHBHOfI IMPAKTUKEC

- BJIQJICTh HABBIKAMH TOJIYYCHUS WHQPOPMAIIUM W3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEILHO ~ OCYIIECTBJISITH ~ TMOWCK,  aHalW3,  CHUCTEMAaTH3alUil0 |
WHTEPIPETAINIO HHPOPMAIINH Pa3THIHBIX BUJOB U (DOPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ ydeToM HazHaYeHHs] HHPOPMAIHH U
[[eJICBOM  ayJUTOPUU, BHIOWpAs ONTHUMAJIbHYO (OpMY TIPEIACTABICHHUS U
BHU3YaIH3aIUY;

- OICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTH WH(POPMAIIUU, €€ COOTBETCTBHE
MPaBOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCIIOJIB30BaTh Cpe/icTBa WH(OPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHHA
B PpEHICHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHHU3AI[MOHHBIX 3a/ad C
coOmo/ieHneM TpeOOBaHUN JPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0C30IMacCHOCTH;

- BIIJIeTh HaBBIKAMHU PACIIO3HABAHUS U 3alUTHl MHPOpPMAIUH, HHHOPMAIMOHHON
0€301aCHOCTH JIMYHOCTH,

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIEIICHUIO;

-OBJIaJICHWE HAaBBIKAMHU Y4YEOHO-MCCIEAOBATEIBCKON, MPOCKTHOM M COIMAIHHON

JI3. B o6nactu IeHHOCTU Hay4YHOTO MMO3HAHUS: OK 01

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY OK 02
[YPOBHIO DPa3BUTHSl HayKH U OOLIECTBEHHOM INPAKTUKHU, OCHOBAHHOI'O Ha JHajlore OK 04
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOW W YHTATENBCKOW KYIBTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MKy JIOJbMU U O3HAHUS MUPA;

- OCO3HAHHWE IICHHOCTH HAy4YHOH JeATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U HCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYATBHO U B TPYIIIIE;

JI4. OBnagenve yHUBEpCAIbHBIMHU YIEOHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMHU: OK 01

B) paboTa ¢ uH(popMmaIuei: OK 05
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JICATCIIBHOCTH,

JI5. OBnanenue yHUBEpCATbHBIMU KOMMYHUKATUBHBIMY JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- MOHUMAaTh WM HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHONW W WHIUBUAYATBHON
paboTHI;

- TpUHUAMAThL [EIH  COBMECTHOW  JIEATEIbHOCTH, OPTraHU30BBIBATH U
KOODJMHUPOBATh JCUCTBUS 110 €€ JOCTHIKCHHIO: COCTaBJATh IUIAH JCHCTBHIA,
paclpeneNnaTh POJM C YYeTOM MHEHUW YYaCTHUKOB OOCYXHAaTh PE3YJIbTAThI
COBMECTHOH pabOTHI;

- KOOPJIMHUPOBAThH U BHIMOJIHATH PabOTy B YCIOBUSX PEATBHOTO, BUPTYaTbLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHICCTBJIATH TO3UTHUBHOE CTPATETHYECKOE TIOBEJICHHUE B  Pa3IIUYHBIX
CUTYaIIUsX, IPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM

OK 04
OK 07

JI6.0OBnaieHre YHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU:

T) IPUHATHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATH MOTHBBI W apTYMEHTBI JPYTUX JIOJCH TPU aHAIU3E PE3yJIbTaTOB
NesITeIbHOCTH;

- MPU3HABAThH CBOEC MPABO M MPABO JPYTHX JIFOJICH HA ONITHOKH;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOTO YEIOBEKa;

OK 04
OK 07

JI7. B ob6mactu 9K0JIOTMYE€CKOTO BOCTTUTAHUSI:

- c(OpMHpPOBAaHHOCTh  DKOJIOTUYECKOW  KYNbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-3KOHOMHYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHON U COUUAIBHOU
Cpelbl, 0OCO3HaHUE TTI00aTBHOTO XapaKkTepa KOJOTHIYECKUX podieM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE AECHCTBUU B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEeJIel YCTOMYMBOrO pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUI, IPUHOCAIINX BPE OKPYKAIOUIEH CpELE;

- yMEHHE TPOTHO3UPOBATH HEOIATONMPUSTHBIE HKOJOTHMYECKUE TOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlaTh UX;

- pacuIMpeHHE OMbITa AESITEIbHOCTU SKOJIOTUYECKON HANIPaBIE€HHOCTH;

- OBJIQJICHHE HaBbIKAMU Y4YEOHO-MCCIEIOBATEIIBCKON, MPOCKTHON M COIMATBHON
e TeIbHOCTH;

OK 04
OK 07

MeTanpeamMeTrHble
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MI1. Bmamerb  CHUCTEMOM  XMMHMYECKMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIye MOHATHS (XUMUYECKHIA SJIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKA
aToma, S-, p-, 0-3JIeKTpOHHBIE OpPOMTANIM ATOMOB, HWOH, MOJIEKYJIa, BAJCHTHOCTD,
PIEKTPOOTPHUIIATEIHLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00beM, YIIIEpOAHBIM CKeJeT, PyHKIIMOHAIBHAS TPYIINA, paauKal,
M30MEepHsl, U30MEPbI, TOMOJIOTHYECKUIN PsiJl, TOMOJIOTH, YIJIEBOIOPO/IbI, KHCIOPOI- U
Q30TCOJICpKAIINE COSAMHEHUs, OMOJOTHYECKH aKTHBHBIC BellecTBa (yrieBOMIbI,
PKUPBI, OEIKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIC
COCIMHECHMS, KPUCTAUIMYECKas  pelIeTKa, THIbBI  XUMHYECKHUX  pPeaKIui
(OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC, PK30-U IHIOTEPMUUYECKHUE, PEAKIIMH HMOHHOTO
oOMEHa),  pacTBOpP,  DJEKTPOJMTHI,  HEIICKTPOJUTHI,  DICKTPOJIHTHYCCKAs]
ITUCCOIMAIUS, OKHCIUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOW peakiuH,
XUMHUYECKOE PaBHOBECHE), TCOPHUH W 3aKOHBI (TEOpHUS XHUMHUYECKOTO CTPOCHHS
opranuueckux  BemectB  A.M. byrnepoBa, Teopust  3IIEKTPOJUTHYECKON
nmuccoranuu, nepuoauyeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHHA SI3BIK XUMHH, (HAKTOJIOTHUSCKUC
CBEICHMS O CBOICTBAaX, COCTaBe, MOJy4YeHUU U OE30MaCHOM UCIOIb30BaHUY
BOKHEUIIINX HEOPTaHUYECKUX M OPTraHUYECKUX BEIIECTB B OBITY W MPaKTHUYECKOU
EeITSILHOCTY YEJIOBEKA;

OK 05
OK 07

M2. YMCTb BBIABJIATH XAaPAKTCPHBIC IIPU3HAKKW KW B3aUMOCBA3b H3YYCHHBIX]
HOHSITI/II>'I, MNPUMCHATH COOTBCTCTBYIOIIHUEC IOHATHA IIPpU OIMMCAHUU CTPOCHUA U
CBOICTB HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ; BBIABJIATDH
B3aMMOCBS3b XMMHUUECKUX 3HAHUM C TIOHATUSIMH U MNPpEACTaBICHUAMHN OPYTHUX
CCTCCTBCHHOHAYYHLIX IPCIMETOB,

OK 01
OK 02

M3. yMmMeTp  UCHOIb30BaTh  HAUMEHOBAHUS  XUMHUYECKUX  COEIMHEHUU
MEKIYHAPOJHOTO COK03a TEOPETHUYECKOM W TMPHUKIATHOM XUMHH W TPUBHAIbHBIE
Ha3BaHWs BAXHEWINIUX BEIIeCTB (ITHIIGH, AaleTHJIeH, TIUlepuH, (eHon,
dbopmasibieTu ], YKCyCHas KHCIJIOTa, TJIUIIMH, YTapHBIA Ta3, YIJEKUCIBIA Tas3,
aMMUaK, TallleHas W3BECTh, HEralieHas W3BEeCTb, IUTbEBas coAa W JPYTHUX),
COCTAaBJIATH (1)OpMYJ'II)I HCOPraHNMYCCKUX W OPraHUYCCKUX BCIICCTB, YpPaBHCHHA
XUMHUYECKUX PEaKIui, OOBSICHATh WX CMBICH, TMOJITBEPKIATh XapaKTepHBIS
XUMHUYECKHE CBOMCTBA BCIICCTB COOTBETCTBYIOMIUMU SKCIICPUMEHTAMHU U 3allMCAMH

YPaBHEHUN XUMUYECKUX PEAKIUN;

OK 02
OK 05

JIP 09
JIP 10

- TECTUPOBAHUE;

- OLEHKa  pe3y/ibTaToB
BBIMIOJTHEHUSI ~ MPaKTHYECKUX]
pabor;

- OLEHKAa MHCbMEHHBIX U
[YCTHBIX OTBETOB;

- OLIEHKa 3alIUThl MPOEKTa

(KOMITBIOTEPHOM MTPE3EHTALUU
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M4. - yMeTh yCTaHaBIMBATh MPUHAJICKHOCTh HU3YYEHHBIX HEOPraHUYECKHX M
OpPraHMYEeCKUX BEIIECTB K ONPEACICHHBIM KJaccaM W TPYIIaM COEIHHEHUU,
XapaKTepU30BaTh HX COCTaB W BaXHEUIIME CBOWMCTBA, OMNPEACISATh BHU/IbI
XUMUYECKUX CBsI3eM (KOBaJeHTHAsi, MOHHAs, METALNIMYECKasi, BOJOPOJIHAS), THUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCH(PUITUPOBATH XMMUYECKHE PEAKIINH;

OK 02

M5.  cdopmupoBaTh  TPEACTABICHHS: O  XHMHYECKOW  COCTaBJISIONICH
ECTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUU B NTO3HAHUH SBJICHUIN MPUPOIBL,
B (OpPMUPOBAHMM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €€ ()YHKIIMOHAJIHLHOU
FPaMOTHOCTH, HEOOXOAUMOM JIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM Cpee;

OK 07

Meé. YMETh MHOPOBOAUTH PACHCThl IO XHUMHYCCKUM Q)OPMYJ'IB.M U YpaBHCHUIM
XHUMHUYCCKUX peaKum‘/’I C UCITIOJIb30BAHHEM CI)I/IBI/I‘-ICCKI/IX BCJIIMYUH, XapaKTCPUIYIOIIUX
BCIICCTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHhI, obbeMa (HOpMaJIBHBIG YCJ'IOBI/IH)
ra3oB, KOJIHMYCCTBa BCIICCTBA, MCIIOJIB30BaTh CUCTCMHBIC XMMHYCCKHC 3HAHUA JJIsA
IPUHATHUA peH_ICHI/II‘/'I B KOHKPCTHBIX JKH3HCHHBIX CHUTyalUAX, CBA3AHHBIX C
BEIICCTBAMHA U UX IIPUMCHCHUCM

OK 01
OK 02

M?7. yMeTh TIaHUPOBATH M BBIMOJIHATH XUMUYECKHI IKCIIEPUMEHT (IIPEBPALICHHS
OpPraHUYECKUX BEIIECTB NPU HArpeBaHWU, MOJTyYE€HHE STUIEHA U HU3YyUEHHE €ro
CBOWCTB, KAQUECTBEHHBIC PEAKIMH Ha ANbJICTHUIBI, KpaxMmall, YKCYCHYIO KHCIOTY;
NeHaTypanys OeNKOB NpU HarpeBaHWH, LBETHBIE PEAKLUUU OEJIKOB; MPOBOAMTH
[pEaKuyu MOHHOTO OOMEHa, ONpeAeNsATh CPeay BOAHBIX PACTBOPOB, Kau€CTBEHHBIE
peakiMu Ha cyabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUSI; pelaTh
DKCIIEpUMEHTaJIbHble 3agaun 1o TemaMm "Meramusl" u  "Hemeramisl") B
COOTBETCTBHUHM C MPaBUJIaMU TEXHUKH 0€30IaCHOCTHU MPH OOpaIlleHUH C BEeIECTBAMHU
1 71a0opaTOpHBIM OO0OpPYAOBAaHUEM; TMPEICTABIATH PE3yJbTaThl XUMHUYECKOTO
OKCIEpUMEHTa B (OpME 3alMcH YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUH U
(hopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YIIbTaTOB;

OK 01
OK 05

MS8. yMeTh aHaTM3UPOBaTh XUMHUECKYI0 MH(OpPMAIIHIO, MTOJy4yaeMylo U3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmaruu, cetb IHTepHeT U npyrue);

OK 01
OK 02

MO. BJIaACTb OCHOBHBIMH MECTOAAMU HAYYHOI'O IMMO3HAHWA BEIICCTB U XMMHUYCCKHUX

SIBIICHUI (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI(CJ]I/IpOBaHI/IG);

OK 03
OK 06
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M10. cdopmupoBaTh TPEACTABICHHUS: O XUMHYECKOHW  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUN HPUPOIbI,
B (QOpPMHUPOBAaHUU MBIIUICHUS M KYJIbTYphl JMYHOCTH, €€ (PYHKIIHMOHATbHON
FPaMOTHOCTH, HEOOXOAMMOM JJIsi pPElIeHUsS] MPAKTHUECKUX 3a7ad U IKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOIHOM Cpelie;

OK 06

MI11. ymerh coOmoaTh MPaBHIa YKOJIOTHUYECKHU 11€71ecO000pa3HOro MOBEICHUS B OK 01
OBITY W TPYIOBOM JEATEILHOCTH B IEISAX COXPAaHEHUS CBOETO 3J0POBbI U OK 02
OKpY>Karolllel MPUPOAHON CPEIbl; YUUTHIBATh OMACHOCTh BO3IECHCTBHS Ha JKUBBIC
OpraHU3Mbl OINpEACIICHHBIX BEIIECTB, MOHKMMAas CMBICT TOKa3aTelisd MpeleiIbHON
NTONYCTUMON KOHIIEHTpAIUU

IlpegmeTHbIE

IT1. chopmupoBaHHOCTH TPEACTABICHHUA: O XHMHUYECKOH COCTaBIISIOMICH OK 05 JIP 09 - OLEHKAa NUCBMEHHBIX U
€CTECTBEHHOHAaYYHON KAPTUHBI MUPA, POJIM XUMHH B MO3HAHUU SIBJICHUN HPUPOIBI, OK 07 JIP 10 [YCTHBIX OTBETOB;
B (QOpPMHUPOBAaHMU MBILUIEHUSI M KYJIbTYphl JIMYHOCTH, €€ (YHKIUOHAIBHOU - OLIEHKa BBICTYIUIEHUH ¢
FPaMOTHOCTH, HEOOXOAUMOM Jisi pelIeHUs] MPAaKTHUYECKUX 3a7ad U IKOJIOTUYECKU COOOILIEHUSIMH, TOKIIATaMU;
00O0CHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U IIPUPOJIHON CPEIE; - OLECHKa  pe3ylbTaToB

[12. BrmageHwe  cuUCTEMOM  XMMHYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET: OK 01 CaMOCTOSITENIbHOW paboThl €O
OCHOBOIIOJIararolue NOHIATHS (XUMUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka OK 02 CMU;

aroma, s-, P-, O-dJIEKTpOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, BaJICHTHOCTD,
PIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJIIpHBII 00beM, YIiIepoHbIi CKesleT, (PyHKIMOHAIbHAS IPYIa, PaguKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YIJIEBOIOPO/bL, KUCIOPOJ- U
Q30TCOJIepKallle COEJMHEHHUs, OMOJIOTMYEeCKH aKTHBHbIE BeliecTBa (YIJIEBOJBI,
PKUpbI, OEIKH), MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE
COCIMHECHMS,  KpUCTA/UIMYeCKass  peIIeTKa, TUIbBI  XMMHWYECKUX  peaKuui
(OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE, DK30- U SHAOTEPMUUYECKUE, PEAKIIMH HOHHOIO
O0OMEHa),  pacTBOp,  AJNEKTPOJMUTHI,  HEIIEKTPOIUTHI,  AIIEKTPOJIUTHUECKAs]
NICCOLMAIMS, OKHCIIMTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOM pEakIHH,
XMMHUYECKOE DPABHOBECHUE), TECOPUM M 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHUS
opranmdyecknx  BemiectB  A.M. byriepoBa, Teopus ~ 3IEKTPOJUTHYECKOH
nucconyanuu, nepuoauyeckui 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH, (HAKTOJIOIHUECKUE
CBEICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHHH U OE€30MacCHOM HCIOIb30BaHUU

BaKHEHIITHX HCOPraHN4YCCKUX W OPraHMYCCKHUX BCIICCTB B 6I)ITy u HpﬂKTH‘IGCKOﬁ

- TCCTUPOBAHUC
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JEATCIIBHOCTH YCJIOBCKA,

I13. chopMuUpPOBAaHHOCTH yMEHHI BBIABIATH XapakTepHbIE MPHU3HAKH |
B3aMMOCBSA3b W3YYCHHBIX IOHATHM, NPUMEHATh COOTBETCTBYIOIIUE IIOHATHS IIPU
OINMCAaHUU CTPOCHHSI U CBOMCTB HEOPraHWYECKMX M OPraHMYECKUX BELIECTB U HX
[IPEBPALLCHNUM; BBIABIIATh B3aUMOCBSA3b XMMHYECKHX 3HAHUU C TOHATHSAMU U
MPEACTABICHUSAMHU JPYTUMX €CTECTBEHHOHAYYHBIX [TPEIMETOB;

OK 01
OK 02

I14. chopMupOBaHHOCTb YMEHMH MCIIOJIb30BaThb HAUMEHOBAHHUS XHMHYECKUX
COCIIMHEHUM MEXKIYHApOJHOTO COK3a TEOPETHUYECKOW M IPHUKIATHOM XUMHUU U
TPUBHMAJIBbHBIC HA3BaHMs BAXKHEMIIMX BeUIECTB (ITUJIEH, ALETUJICH, IIMLEPUH,
(dbeHon, popmanbaeru, yKCycHast KUCIOTa, TIMIWH, yrapHbId ra3, YIIeKUCIbIN ras3,
aMMMaK, ralieHas H3BeCTb, HErauleHas HW3BeCTb, IHUTbEBas coJa U JPYrux),
COCTaBIIATH (POPMYIJIBI HEOPTaHUYECKUX W OPraHMYECKHX BEIIECTB, YPaBHEHUS
XUMUYECKHX pPEaKLud, OOBACHATh MX CMBICHI; IOATBEPXKAATh XapaKTepHBIE
XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3aIUCAMU
YPaBHEHUI XUMHUYECKUX PEaKLUi;

OK 02

I15. chopmupoBaHHOCTH yMEHUH YCTAaHABIMBATH MPUHAJICKHOCTh HU3yYEHHBIX
HEOPraHUYECKUX M OPraHUYeCKHX BELIECTB K ONpPEACNICHHBbIM KjaccaM M Ipynnam
COCMHEHHH, XapaKTepU30BaThb MX COCTAB M BAXKHEWIINWE CBOMCTBA; OIMPEIECIATH
BUIBI XUMUYECKUX CBSI3eH (KOBaJieHTHAasl, MOHHAs, METaJTMYecKasi, BOJOPOIHAs),
TUMHl KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCU(DHUIIUPOBATh XUMUYECKUE

€aKuu;

OK 01
OK 04

[16. B1aseHre OCHOBHBIMU METOIAMH HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUECKHUX
siBIIeHUH (HaOMIOZeHNEe, N3MEPEeHHE, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

OK 02
OK 04

I17. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PACUEThl IO XUMUYECKUM (hopmMysiam
1 YpaBHEHUSM XUMHUYECKUX PEAKIUH C HCHOJIb30BaHHEM (HU3UUECKUX BEIMYUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHbIE YCJOBHUS) ra30B, KOJMYECTBA BEILIECTBA; MCIIOJIB30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHWUS JUII NPUHATUS PEIIEHUH B KOHKPETHBIX JKW3HEHHBIX
CUTYyalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

OK 01
OK 04
OK 05

I18. chopmupoBaHHOCTHP yMEHUH IUIAHUPOBATH W BBHITIOJNHATh XUMHUYECKUN
PKCIIEPUMEHT (IIPEBpAICHHS] OPTaHUYECKUX BEIIECTB MPH HArpeBaHHUU, MOTYYCHHE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUH HA aJIbJCTH/IbI, Kpaxma,
YKCYCHYIO KHCJIOTYy; JIeHaTyparusi OeJIKOB MpU HArpeBaHUU, IIBETHBIC pEaKIUU

0ENIKOB; TMPOBOJIUTH pPEAKIMH HMOHHOTO OOMEHa, ONpEeNeNsTh CpPedy BOJHBIX

OK 01
OK 04

- OIIeHKa MNHUCBMEHHBIX U
[YCTHBIX OTBETOB;

- OIEHKa BBICTYIUIEHUHA C
COOOIIIEHUSAMH, JOKJIaTaMU;

- OIEHKa  pe3ylbTaToB
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[PaCTBOPOB, KaueCTBEHHbIEC PEaKIMK Ha CyJib(aT-, KapOOHAT- U XJIOPUI-AHUOHBI, Ha|
KAaTHOH aMMOHMSI; pelllaTh SKCIIEPUMEHTANbHBIE 3a7aud 1o TtemMaMm "Metamisl" u
"Hemetamnel'') B COOTBETCTBMM C TMpaBUJaMHd TEXHUKH O€30MAaCHOCTH TIpH
OOpallleHn ¢ BEIIeCTBaMU M J1a0OpPaTOPHBIM O0OPYAOBAaHHEM; IPEACTABIATH
pE3yNbTaThl  XMMHYECKOrO JKCIepuMeHTa B (opMe 3alucu  ypaBHEHHM
COOTBETCTBYIOLIMX peakuuii ¥ (HopMyaupoBaTh BBIBOABI Ha OCHOBE OTHX
[PE3yJIbTATOB;

I19. chopMupOBaHHOCTh YMEHHS AaHAIM3UPOBATH XUMHUYECKYIO HH(OpPMAIIHIO,
MOJTy4aeMyl0 W3 pa3HbIX HMCTOYHHUKOB (CPEICTB MAaccoBOW HH(OpPMALUH, CETh
WHuTepHer u apyrue);

OK 01

I110. cdhopMUpPOBAaHHOCT, yMEHHMM  COONIIOATh  MpaBWJIa  SKOJOTHYECKH
11e1ecO00pa3HOro IMOBENCHUSI B OBITY M TPYAOBOH JEATENHOCTH B  LEJSIX
COXPAaHEHUS CBOErO 3J0pPOBbS M OKPYXKAIOLIEH MPUPOIHON Cpeibl; Y4YUTHIBATh
OIACHOCTb BO3EHCTBUS Ha >KUBBIE OPraHU3MBbl OIPE/IEICHHbIX BEIIECTB, IOHUMAs]
CMBICJI TTIOKa3aTelsl IPeJeIbHON JOMyCTUMOM KOHIIGHTPAIINH;

OK 02

II11. ngma oOydarommxcsi € OrpaHUYEHHBIMH BO3MOXHOCTSIMH  3JIOPOBBS:
C(OPMHUPOBAHHOCTh YMEHMS PUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX
ITO3HAHMS BEUIECTB U XUMHUYECKUX SIBJICHUM;

OK 04

IT12. nst cnenbIX U CHabOBUASIIMX OOydaroumxcs: chOpMUPOBAHHOCTh YMEHUS
MCIIO0Ih30BaTh pelbeHO TOUeuHylo cucTemMy oOo3Hauenuit JI. Bpaitns nns 3amucu

XUMHUYECKHX (POPMYIL.

CaMOCTOSITCIILHOM pabOThl €O
CMU;
- TECTUPOBaHHUE
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