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PaGouas mporpamma 0011e00pa30BaTeILHOTO TpeaMeTa paspaboTaHa Ha
ocHoBe DefepalbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEAHErOo
obmero obpasoBanus, yTBepkaeHHoro Ilpukazom MuHoOpHaykn Poccunm ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pexoMeHaaUHi MO peaqr3allnl CPEIHETOo
obuiero o6pa3oBaHus B npeesiaX 0CBOeHHsl 00pa3oBaTeibHOW NPOrpamMMbl CPEAHErO
npodeccuonanbHoro obpasosadus oT 1 mapra 2023 r. Ne 05-3592, mpumepHOH
IpOrpamMMbl, peKoMeHxoBaHHOH @elepanbHBIM TOCYIapCTBEHHBIM OHODKETHBIM
00pa3oBaTeIbHBIM yUpe)KIeHHEM  JONOJHUTEILHOrO mpohecCrOHaIBHOIO
obpasoBanus «MHCTUTYT pasBuTHsl npodeccroHansHoro obpasosanusy (OI'BOY
JITIO «MPTIO) nns peanu3alyy OCHOBHOM NpodeccHoHaNbHON 00pa3oBaTeNnbHOM
nporpammbl CT1O Ha 6a3e 0CHOBHOrO 001ero 00pa3oBaHusl ¢ MOTyUCHUEM CPEAHErO
obuiero  obpasoBanusi 1o creuuanbHocTd - 46.02.01 «JIOKyMEHTALIHOHHOE
obecrieyeHue yrpaBieHus 1 apXHBOBEAECHHUSI.

PaGouass mporpamMma pa3paboTaHa B COOTBETCTBHH C pPasbsSCHEHUIMHU IIO
QOPMHUPOBAHUIO MPUMEPHBIX 00pa30BATENbHBIX —MPOrpaMM yueOHBIX AHUCHHILIMH
HAuYaJbHOro NpPO(ECCHOHAIBHOrO U CPeHEro NpodeccroHalbHOro 00pasoBaHus Ha
ocHose DefepalibHBIX FOCYNAPCTBEHHBIX 00Pa30BaTENbLHBIX CTAHAAPTOB HAYaJIbHOIO
npohecCHoHalIbHOIo u CpeaHero PO eCCUOHATBHOTO o0pa3oBaHusl,
yTBepKaeHHBIMH V1.M.Pemopenko, mupexTopom JlemapraMeHTa rocyAapCTBEHHON
MOJUTUKH M HOPMATHBHO-TIPABOBOIO pEryJjupoBaHHs B cdepe 00pasoBaHMs
MunucTtepcTBa o0pasoBanus U Hayku Poccuitckoit Denepauun ot 27 asrycra 2009r.
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1. HACIHHOPT IPOI'PAMMBLI OBHlEOEPA3OBATEJILHOﬁ JAUCHHUITTNHBI
«XHUMMHUSA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

O61eoOpa3oBaTenibHasl IUCHUIUIMHA «XHUMUS» SABISETCS YaCThIO MPEAMETHON 00JIacTh
«OO0IecTBeHHbIE HAayKW», U3ydaeTcs B 00mieoOpazoBaTenbHOM IuKie yuyebnoro miaana OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peanu3yonmx 00pa30BaTeNbHYI0 MPOTrpaMMy CpeaHero oomero oOpa3oBaHUs B Ipeaenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpammbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
crienuanbHOCTH 46.02.01. [Jokymenmayuonuoe obecneyenue ynpasieHus u apxusoeoeHue.

1.2. MecTO JTUCUMIIJIMHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI NPOTrPaMMBbI:
JlucuumiuHa BXOAUT B 00111e00pa30BaTeNbHbIN LUK

1.3. Heab 1 iIaHupyeMble pe3yJbTAaThl 0CBOEHUS THCHHUILINHBI

1.3.1. llean o6meodpazoBaTeIbHOM TMCHUTLITHHBI

dopMUpOBaHHWE y CTYACHTOB MPEJACTABICHHUS O XHUMHYECKOM COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbl MHpa KaK OCHOBBI IPUHSATHS PELICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHON Ccpejie.

1.3.2 Henu um 3axaum AUCHUIIMHBI — TpPe0OBaHUSL K pe3yJbTAaTaM OCBOCHHS
JAMCIMILINHBI:

3amauyu JUCUMITINHEL:

- chopMupoBaTh IOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAaHWS XHMHUYECKHX
MIPOLECCOB U SIBJICHUI B OKPYKAOLIEN Cpelie, LIEIOCTHOW HAyYHOW KapTUHBI MUPA, B3AUMOCBSI3U
Y B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBIATH (OPMYIbl HEOPTaHUYECKUX U OPraHHUYECKUX
BEIIECTB, YypPAaBHEHUS XHUMHUYECKUX PEAKIHH, OOBACHATH HX CMBICI, WHTEPIPETHPOBATH
pe3yabTaThl XUMHUECKUX IKCTIEPUMEHTOB,

- chopmMupoBaTh HaBBIKU MIPOBEICHUS MPOCTEUIINX XAMUYECKHX
OKCMEPUMEHTAJBHBIX HCCIEAOBaHUNH C COONIOJICHHEM TMpaBui 0Oe30MacHOro oOpalieHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHUS HCIOIB30BaTh HWHGOPMAIIMI0O XHWMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHHUKOB;

- chopMUpOBaTh YMEHUSI MPOTHO3HPOBATh MOCIEACTBUSA CBOEH AESITENHHOCTH U
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

- chopMupoBaTh MOHWMAHHME 3HAYUMOCTU JOCTIIKEHUNM XHUMHYECKON HAayKu U
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJICTBEHHOMU cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECHeurnBaeT TOCTHXKEHUE
CTYAEHTaMH CIIEIYIONINX Pe3yJbTATOB:

JIMYHOCTHBIX

JI1. B yactu Tpy10BOTO BOCIIUTAHHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTh K AaKTHBHOM JIESITEIBHOCTA TEXHOJOTMYECKOM W  COLMAIbHON
HANPaBIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO BBITIOIHATH
TAKYIO JI€ATEIbHOCTD;

- HHTEpEeC K pa3IndHbIM chepam mpodeccHoHaTbHON AesITeNbHOCTH,

JI2. OBnanenue yHUBEpCATHHBIMH YIECOHBIMU TTO3HABATEIHHBIMHY JICHCTBUSMHU:



a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSATENhHO (OPMYITUPOBATH U AKTyaTU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €e
BCECTOPOHHE;

- yCTaHaBIWBAaTh CYIIECTBCHHBI TMpPU3HAK WJIM OCHOBAaHUS JUIsl CpPaBHCHWS,
Kiaccudukanuu u 0600IICHHS;

- OTIIPEIENATh LEH JISATEIILHOCTH, 33/1aBaTh TapaMeTPhl M KPUTCPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX

- BHOCHTHh KOPPEKTUBHI B JICATEIHHOCTh, OICHUBATh COOTBETCTBUE PE3YJIBTATOB IETISAM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITSILHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIAJACTh HAaBBIKAMH YYE€OHO-HCCICIOBATEIIBCKOW W MPOCKTHON NeATeIhbHOCTH,
HaBBIKAMH Pa3peIICHUs POOIeM;

- BBUIIBJISITH MPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYAIM3UPOBATh 3a/1a4y, BBIIBUTATH
TUIIOTE3y €€ peIICHHs, HaXOIUTh AapryMEHThI JUIS JI0OKa3aTelIbCTBA CBOMX YTBEPIXKJICHHUI,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS;

- aAHAIM3UPOBATh MOJYYCHHBIC B XOJI€ PCIICHHs 3aJauyd pe3yJbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

- yYMETh T[EPCHOCHTh 3HAaHWS B T[I03HABATCIbHYHD W MPAKTUYECKYI0 00JacTh
JKU3HEIEITENHbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei;

- BBIZIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHAIBHBIC TIOIXObI U PEIICHHS,

- CITIOCOOHOCTB X HMCITOJIb30BAHMS B ITO3HABATEIBHON M COIUAIBHOM MPAKTUKE

JI3. B obnacTv IEHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBCpIICHCTBOBAHMWE S3BIKOBOM W  YWTATEIIbCKOM KYyJIbTYphl KaK CpEJICTBa
B3aUMO/ICHCTBHS MEXTy JTFOJIbMHU M IMO3HAHUS MUPA;

- OCO3HAHME IICHHOCTH HAYYHOH JCSITeIbHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYATHHO U B TPYIIIIE;

JI4. OBnanenve yHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIHHBIMU JICHCTBHSIMH:

B) paboTta ¢ uHpopmarueii:

- BJAJETh HAaBBIKAMHU MOJYYCHHS WHQPOPMAIMU W3 WMCTOYHHKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh TOUCK, AaHalu3, CHUCTEeMATHU3AalMI0 ¢ HHTEPIpETAIHI0
UH(GOPMAIIUN PA3JIMIHBIX BHJIOB U OPM TPEIACTABICHUS;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (hopMarax C y4eToM Ha3zHAueHHUs HHDOpMAIUU H
IIEJICBO ayTUTOPUH, BBIOMPAsT ONITUMAILHYIO0 (OpMY TIPEICTaBICHUS U BU3YATH3aIlUH;

- OLIEHUBATh JJOCTOBEPHOCTb, ISTHTUMHOCTh MH(GOPMAIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CpencTBa WH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEeIICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHW3AlMOHHBIX 33/ad C COOJFOJICHHEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MacCHOCTH;

- BIQJeTh HaBBIKAMHM pACIIO3HABAHUSA M 3alIUTHl WHGOpMAIUU, WHPOPMAITMOHHOMN
0e30MacHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACTICHUIO;

-OBJIaJICHUE HABBIKAMU Yy4eOHO-HCCIIEOBATEILCKON, TMPOCKTHOH W  CONMAIBbHON
JIEITEIIbHOCTH;

JI5. OBnanenue yHUBEepCATbHBIMU KOMMYHUKATHBHBIMHE JICHCTBUSMU:

0) COBMECTHas JIeSITEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMaH/IHON ¥ HHIUBUIYATbHONW PaOOTHI;



- IPUHUMATh LEIH COBMECTHON [EATEIbHOCTH, OPraHW30BBIBATH U KOOPJAWHUPOBATH
JIEUCTBUA TI0 €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PaCIpElNesATh POJIH C Yy4ETOM
MHEHHUI Y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOI paboTHI;

- KOOPJIMHUPOBATh W BHIMOJHATH Pa0dOTy B YCJIOBHSIX PEAbHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

- OCYIIECTBJISATH MNO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATHE TBOPYECTBO U BOOOpaxeHHe, ObITh MHUIIUATUBHBIM

JI6.0OBnaienrie yHuBEpPCAIbHBIMU PETYIATUBHBIMU ICUCTBUSIMU:

T') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- NOPUHAMAaTh MOTHUBBI M apPryMEHTBhl JAPYIMX JIIOJE€H NIpPU aHAIM3E€ PE3YJIbTATOB
JIeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOAEH Ha OMINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JPYTOro YEJIOBEKa;

JI7. B ob6macTu HKOJIOTHYECKOTO BOCTIMTAHUS:

- c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbI, MOHMMAaHHUE BIUSHHUS COIHMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
JI00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

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

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAOUIEH CPEE;

- yMEHHME TPOTHO3UPOBATh  HEONArONPHUSATHBIE  SKOJOTHYECKHE  IOCIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

- paCUIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPABICHHOCTH;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO-HMCCIIEOBATENbCKOM, TPOEKTHOW W  COLUAIBLHOU
JIeATEIbHOCTH;

MeTanpeaMeTHbIX:

MI. BiageTs CUCTEMON XMMMUYECKMX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATrAOIINe
HNOHATHS (XMMHUYECKUI DJICMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JIEKTPOHHBIE
opOUTaIM aTOMOB, WOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOIHBINA CKEJlET,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMYECKUN pPsA, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COEITMHEHNUSI, OMOJIOrMUECKH aKTHBHBIE BEIIECTBA
(yrneBoapl, KUpPBI, OETKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMHYECKUX peakuuil (OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIE, DJK30-M OJHIOTEPMHUYECKHE, pPEaKIMd HWOHHOTO oOOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOJINTHI, JIEKTPOJIUTHYECKAS JUCCOLMALINS, OKHCIIUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaKINi, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuueckux BemectB A.M. byrmiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHUsSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMHUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEILHOCTH YEJIOBEKa;

M?2. ymeTh BBISBIATH XapaKTEPHbIE NMPU3HAKM M B3aUMOCBSA3b WM3YyYEHHBIX MOHSATHH,
MIPUMEHSTh COOTBETCTBYIOLIME MOHATHS NP OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB M MX IPEBPAILICHUMN; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATUSIMU U MPEICTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

M3. yMeTh HCNOIB30BATh HAUMEHOBAHUS XMMHUYECKUX COEIMHEHHI MEXIYyHApOJHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOW XMMUHU W TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIMX BEIIECTB
(oTHIeH, alleTWIeH, TuiepuH, GeHon, Gopmanbaerua, yKCycHash KUCIOTa, TIWIWH, yrapHbIH
ras, yrieKuCJIbIi ra3, aMMHaK, TallleHast H3BeCTh, HeTallleHas! U3BECTh, MUThEBAs COJIa U IPYTUX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XUMHYECKHX



peakuuid, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIC XMMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMHU U 3aIIUCSIMU YPAaBHEHUN XMMUYECKUX PEAKLIMIL;

M4. - ymeTh yCTaHaBIMBaTh IPUHAIICKHOCTb HW3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKUX BEILIECTB K OMNPEEIIEHHBIM KJjlacCaM M IpyIIlaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIIME CBOINCTBA; OINpeNeNiaTh BMJbl XMMMUYECKMX CBsA3eH (KOBaJIEHTHAs,
WOHHAsl, METaJJIMYecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELIECTB;
KJIaccu(puIUpoOBaTh XMMUYECKHUE PEaKLIUY;

MS. chopMUpOBaThH MIPEACTABIICHUS: 0 XUMHYECKON COCTaBJISIOLLEH
€CTCCTBCHHOHAYYHOM KAapTUHBI MHpA, POJIM XUMHM B IIO3HAHWM SBJICHUH IIPUPOIBI, B
(GOpMHpPOBAHUN MBIIJICHAST M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHOHAIHHOH TI'PaMOTHOCTH,
HEOO0XOAUMOMN /7Sl pelleHHs] IPAKTUYECKUX 33Ja4 U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM CpENE;

M6. ymeTh IPOBOAUTH PACUEThl IO XUMUYECKUM (hOpMyJIaM M ypaBHEHUSAM XUMHUUYECKHX
peakuMii ¢ HCIOJb30BaHMEM (U3MYECKHX BEIMYMH, XapaKTepPU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpPMalbHbIE YCIOBMs) TIa30B, KOJIWYECTBA
BEIIECTBA; HCIIOJIb30BATh CHCTEMHBIE XUMHYECKHE 3HAHUS JJs MPUHATHS pEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

M7. yMmeTb NIaHUPOBATh M BBINOJHATh XMUMHUYECKUN HKCHEPUMEHT (MpeBpalleHus
OpraHMYECKHUX BEUIECTB IIPU HArpeBaHWM, IIOIYYEHHE OTUICHA M HU3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKI[MU Ha aJlbJIETH/Ibl, KpaXMaJj, YKCYCHYIO KUCIOTY; IeHaTypalus OeJIKOB Mpu
HarpeBaHUM, LIBETHbIE peakIUH OEJIKOB; NMPOBOAUTH PEAKIMM HMOHHOTO OOMEHa, OIpPENelsATh
Cpelly BOAHBIX pACTBOPOB, KQUECTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI,
Ha KaTMOH AaMMOHHS; pellaTh »J3KCIEPUMEHTAJIbHBIE 3ajaud 1o TemaM "Meramisl" u
"Hemetainbl") B COOTBETCTBUM C MpaBUIAMH TEXHHUKH O€30MAaCHOCTH INpU OOpaIEeHUH C
BEIIECTBAMM U Ja0OpaTOPHBIM O0OPYAOBAaHUEM; IPEJICTABIATh PE3YIbTaThl XHUMUYECKOI'O
IKCIEpUMEHTa B (OpPME 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuii u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

MS. yMeTh aHaIM3upOBaTh XUMUYECKYI0 HH(GOpMAlMIO, IMOIYYaeMYI0 M3 pa3HbIX
UCTOYHHUKOB (CpelCTB MaccoBoi nH(popMaruu, cetb IHTepHeT u ipyrue);

MO. BnageTb OCHOBHBIMM METOAAMHM HAYYHOI'O TIO3HAHUS BEIIECTB W XUMHYECKHUX
SBJICHU (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

MI10. chopMUpOBaThH IIPE/ICTABIICHHUS: 0 XUMHYECKON COCTAaBJIAIOLIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHpA, POJIM XWUMUU B TIO3HAHWU SIBICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUST W KYJIbTYpbl JMYHOCTH, €€ (YHKIUMOHAJIBHON TIpaMOTHOCTH,
HEOO0XOIMMOM /ISl pellieHHs] IPAaKTUYEeCKUX 33]au U SKOJOTMYECKH 0OOCHOBAaHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpere;

M11. ymeTh cobmo/iaTh MpaBUiIa SKOJIOTHYECKH 11€J€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOMIEH MPUPOIHOMN
CpEllbl; YYUTHIBATh OIACHOCTH BO3JIEHCTBUS HA JKHUBBIE OPraHU3MBbl ONPEACIICHHBIX BEILECTB,
MOHMMAasl CMBICIT TIOKa3aTelsl IPeAeIbHON JOMYCTUMON KOHIIEHTPAuu

IMpeamerHbIx:

I11.  chopmupoBaHHOCT  MpPEICTaBICHUH: O  XUMHUYECKOM  cOCTaBIsOIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpPA, POJIM XWUMUU B TO3HAHWU SIBICHUM TpUPOABI, B
(GOpMUPOBAHUM MBINUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM IpPaMOTHOCTH,
HEOO0XOIMMOM /7Sl pellIeHUs MPAKTUYECKUX 33]a4 U HKOJIOTHUYECKH 0OOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpere;

I12. BrageHune cucTeMoil XMMHUYECKUX 3HAHUM, KOTOPAsl BKIKOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opbuTanu aromMoB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJEpIKAIINE COeTMHEHNUs, OMOJIOrMUeCKH aKTHBHbIE BEILleCTBA
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(yraeBozpsl, JKUpbI, O€IKK), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIIIMYECKAs pELIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U HHAOTEPMMUYECKHE, peakUUHM HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUccouuanus, OKHCJIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMU, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpOoeHHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconmanuu, nepuoandeckuit 3akon .M. MenzaeneeBa, 3akoH
COXpaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHUH M OE3011aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YeIOBEKa,

I13. chopMHpOBaHHOCT YMEHMH BBIABIATH XapaKTEpHble NPU3HAKH M B3aMMOCBS3b
W3YYEHHBIX IOHSATHM, NPUMEHATh COOTBETCTBYIOUIME IIOHATUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIIECHU; BBIABIATH B3aUMOCBS3b
XUMHUYECKMX 3HAHUN C TOHATUAMHU U MPEICTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

[14. chopMUPOBAaHHOCTH YMEHHMH  HWCHOJb30BATh HAMMEHOBAHMUA  XHUMHYECKHX
COEJMHEHUIN MEXAYHApOJHOIO COI03a TEOPETHUYECKOW M NPUKIAJHOW XMMUU M TPUBHAJIbHBIE
Ha3BaHUS BAKHEHINIMX BEMIECTB (ITWIICH, AaleTWICH, TIIHLEpHuH, ¢eHox, Gopmanbaerus,
YKCyCHasl KMCJOTa, IJIMIHUH, YrapHbId ra3, YIJEKUCIBIA Ta3, aMMMaK, TalleHas W3BECTb,
HeTalleHasi W3BEeCTh, NMUTHEBAsl COJA W JIPYTHX), COCTABIATH (POPMYINIBI HEOPTaHMYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKMX pEaKUUH, OOBSICHATH UX CMBICH;
NOJATBEPXKJATh  XapaKTEpHble  XMMHYECKHE  CBOMICTBa  BELIECTB  COOTBETCTBYIOLIMMH
9KCHEPUMEHTAaMU U 3aMUCSIMH YPaBHEHUH XMMUYECKUX peaKIuii;

I15. cdopmupoBaHHOCTH YMEHUM YCTaHaBIMBaTh IPUHAIJICKHOCTh H3YUYEHHBIX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB K ONpE/IeIeHHbIM KJlaccaM U IpyIiaM COeAMHEHUH,
XapaKTepu30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONpPEAEIATh BUIbl XMMHUECKUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYECKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCU(PHUIIMPOBATH XUMUIECKUE PEAKIUH;

I16. BiageHne OCHOBHBIMH METOJAaMM HAy4YHOI'O IIO3HAHMS BEILECTB M XUMHMUYECKHX
ABJIeHUH (HaOIoieHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNUE);

I17. chopMHpOBaHHOCTE YMEHHI MPOBOJUTH pacueThl MO XUMHYECKUM (GOpMylaM U
YpPaBHEHUSAM  XUMHYECKMX  peakUuil C  HCIONb30BaHMEM  (PU3MYECKHX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMWYECTBEHHONW CTOPOHBI: Macchl, oObemMa (HOpMalbHbIE
yCIIOBUS) Ta30B, KOJWYECTBA BEIIECTBA; HMCIOIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUSA IS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

I18. copMHpOBaHHOCTh YMEHUH MJIAHUPOBATH M BBIMNOJIHATH XUMUYECKHH SKCIIEPUMEHT
(mpeBpallleHus OpraHUYeCKUX BEIIECTB MPU HAarpeBaHUU, MOJyYEHUE ITHIECHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUU HA aJbACTUABI, KPaxMall, YKCYCHYI KHCJIOTY; J€HaTypaius
0eNnKoB NpU HarpeBaHUM, I[BETHBIE PEaKIMU OEJIKOB; MPOBOJAUTH PEAKIIMM HOHHOTO OOMEHa,
OTpeNieNATh Cpely BOJHBIX PAcTBOPOB, KAaUEeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C TNpaBWJIaMH TEXHUKH O€30MaCHOCTH NpHU
oOpallleHnn ¢ BellecTBaMU M J1abOpaTOPHBIM O000PYAOBAHHWEM; NPEICTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

I19. cdhopMUpOBaHHOCTH YMEHHS aHAIM3UPOBATH XMMUYECKYI0 HH(OpPMAIHIO,
MOJIyYa€MyI0 W3 pa3HbIX HCTOYHUKOB (CpelcTB MaccoBOl uHpopmanuu, cetb VHTEepHET u
Apyrue);

I110. cpopmupoBaHHOCTH YMEHUIN COOJIIOIATh MPaBUIa IKOJIOTUYECKH 11€TI€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LENSIX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’Karolled MPUPOAHON CpEeJbl; YUUTHIBaTh OMACHOCTh BO3JEHCTBHUS Ha JKUBbIE OpPraHU3MbI
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ONpEIETICHHBIX BEIIECTB, IOHUMAasl CMBICII ITOKAa3aTeNs IPENEIbHON JOIMYCTUMON KOHIIEHTPALINH;
IT11. gna  oOyyarommuxcst €  OrpaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MMO3HAHUS
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
I112. nns cnenblx U ClHa0OBUASIIMX OOydaroIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
UCIIOJIb30BaTh pebeHO TOUCUHYIO cucTeMy oOo3HadeHwuit JI. bpaiins ams 3anucu XUMHYECKUX

dbopmy.

Oco00e 3HaYeHne JTUCUUITIMHA UMeeT npu popmupoBannu u passutuu OK:

OK 01. BeiOupath cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW esTeIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IIOHUCKA, aHAIM3a W HHTEPIpPETALUU
uHpopMaluu, 1 UHOOPMALIMOHHBIE TEXHOJIOTUU JUIsl BBIMOJIHEHHs 3aja4 MpodecCHOHaTbHON
JESTEIIbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaHIE

OK 05. OcymiecTBiasiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®exepanuu ¢ y4eToM OCOOEGHHOCTEH COIMAIIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKpPYXKAIOIIEH Cpedbl, PecypcocOepesKeHuIo,
OPUMEHSATh 3HaHWS OO0 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIIMBOro IpPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BHIYAMHBIX CUTYALIHSIX.

JInuHOCTHBIE pe3yJIbTaThl PeaJIM3alMy NPOrPaMMbl BOCIIMTAHUSA .

JIP 09. Coznaronuii IeHHOCTh KWU3HH, 30pOBhs U Oe3omacHoctu.  ColOmogaronuii 1
ponaraHJupyroImuil 30pOBbIii 00pa3 XHU3HU (310pOBOE MHMTaHUE, COOJIIOJAECHUE TUTHEHBI,
PEKUM 3aHATHH M OTABIXA, (U3NYECKas AaKTUBHOCTB), JEMOHCTPHUPYIOUIMHA CTpEMIICHHE K
¢du3nueckoMy coBepleHCTBOBaHUIO. [IposiBistonuii cozHaTensHOEe 1 000CHOBAaHHOE HENIPUSITHE
BPE/IHBIX MIPUBBIYEK U ONACHBIX HAKJIOHHOCTEW (KypeHue, yIoTpedsieHue aJIkorosi, HApKOTHKOB,
IICUXOAKTUBHBIX BELIECTB, Aa3apTHBIX WIp, JHOObIX (GOpPM 3aBUCHUMOCTEH), JECTPYKTHMBHOI'O
MOBEJICHUS B OOIIECTBE, B TOM YHUCIIE B IIUGPOBOM cpesie

JIP10. bepexnuBo OTHOCAIIMICS K TNPUPOJHOMY HACIEOUI0 CTpaHbl M MHDA,
MPOSBISAIOIIUN CPOPMUPOBAHHOCTh SKOJOTHUYECKON KYJIBTYpbl HA OCHOBE MOHHMMAHUS BIUSHUS
COLUMAIbHBIX, HSKOHOMHYECKMX U MNpo(hecCHOHAIBbHO-TIPOU3BOACTBEHHBIX IPOIECCOB HA
OKPYKaIIYI0 Ccpeny. Belpakaronuil IeATeIpHOE HENpUsATHE NEHWCTBHM, NPUHOCAIIUX BpEX
OpUPOJIe, PACIO3HAIOUIMKA OMAaCHOCTH Cpeabl OOUTaHMA, MPEeIyNpekAAOUNI PUCKOBAaHHOE
MOBE/ICHNE JPYTUX IPaXaaH, MOMYISPU3UPYIOIINHA CIOCOObI COXpaHEHUs! MaMSATHUKOB MTPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IOCENEHHs, BKIIOUEHHBIH B OOILIECTBEHHbIE WHUIMATUBBI,
HalpaBJIeHHbIE HAa 3a00Ty 0 HUX

1.4. PexomeHayeMoe KOJIMY€CTBO YaCOB HA OCBOEHHE MPOrPAMMBbI A CHUIINHBI:
o0s13aTebHON ayIMTOPHOM yueOHOM Harpy3ku odydaromerocs - 70 yaca;
CaMOCTOSITENIbHON paboThl 00yyaromerocs - 2 4acos.



2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJbLHON JUCIATLIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

O0si3aTesibHas ayIuTOpHAs yueOHasi Harpy3Kka (BCero) 70
B TOM YHCIIC:

meopemuuecrkoe ooyuenue 32
npakmuyecKue 3aHAMusl 38
B dhopme npakTHueckoi moaAroToBkH (MpodeccnoHanbHO 28
OPUEHTHPOBAHHOE COJICPIKaHUE )

meopemuueckoe ooyuenue 10
npakmuueckue 3aHamus 18
CamocrosiTenbHas pabora (Bcero) 2

HauBuayalibHbIN POEKT (na/Het)™*

He npedycMompeHo

[TpomexxyTouHas aTTectanus B popme ouppepenyuposannwiii 3auem
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2.2. TemaTnyeckuii IJIaH U COJleP:KaHNE TUCHUILTHHBI « XHMHSD)

HaunmenoBaHue pa3aeioB
H TeM

Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTUYECKNE 3AHATHS, IPUKJIATHOH MOAYJIb (MPU HAJIMYMH)

O0nLeM
4acoB

YpoBeHb
OCBOEHHUA

1

2

4

Pa3zgesn 1. OCHOBBI CTPOEHUS BelleCTBA

Tema 1.1.
CtpoeHne aToMOB
XUMUYECKHUX HJIEMEHTOB U
MPUPOIa XUMHUECKON
CBSI3U

Conep:xaHue yueOHOro MaTepuaJa:

1 |CoBpemenHas Mojenb cTpoeHus: aroMa. CHUMBOJIMYECKUH S3BIK XMMHUH. XUMHUYECKUH]
hIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanms XuMHYeCKAX 3JIEMEHTOB (S-,
p-, d-amemeHTthbl). BanieHTHBIE 3J€KTpOHBL. BaleHTHOCTh. DJEKTPOHHAs MPHPOJA
XUMHUYECKON CBSI3U. DJIEKTPOOTPHULATEIBbHOCTh. BUIbl XMMHUYECKON CBSI3U (KOBaJIEHTHA,
MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAs) U CIIOCOOBI ee 00pa30BaHus

IpakTuyeckoe 3ansitue Ne 1. Pemienue 3ajanuii Ha UCTIOJIB30BAHNE XUMUYECKON CUMBOJIUKU U
Ha3BaHUU COEMHEHUI IO HOMEHKIIATYPE MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIaIHON
XUMUM W TPUBHAIBHBIX Ha3BaHWUW JUISI COCTaBICHHS XHUMHYECKHX (DOPMYNT JIBYXaTOMHBIX
coenTuHEHUHN (OKCHUIOB, CyNb()HUIOB, TUAPUIOB U T.N.) U APYTUX HEOPTaHUYECKUX COEIUHEHUUN
OTJIEIIBHBIX KJIACCOB.

[IpakTHueckue 3aJaHusi Ha YCTAHOBJIEHUE CBA3U MEXIAY CTPOCHUEM aTOMOB XHMHYECKHUX
PIEMEHTOB U NEPUOANYECKHUM U3MEHEHUEM CBOWCTB XMMUYECKUX AJIEMEHTOB U UX COCIUHECHHUH B
COOTBETCTBUU C MOJ0KEeHUEM [leproIMuecKOoi CUCTEMBI.

Tema 1.2.
[Iepuoanueckuii 3aK0H U
tabmuma J[.1. Menaeneena

IIpogheccuonanvho opuenmuposanmoe cooepicarue

IIpakTnyeckoe 3amaTme Ne 2. Ilepumoamueckas cucrema xumudeckux oanemeHtoB JI.U.
MenneneeBa. Gusnyeckuii cmpicn [lepuonuueckoro 3akona [I.1. MenneneeBa. 3akOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIO)KEHHEM XHMHYECKOro »dyieMeHTa B Ilepuoauueckoil  cucrteme.
MmupoBo33peHueckoe U HayyHoe 3HaueHue llepumoamueckoro 3akona JI.M. Menneneesa.
[Iporno3s! J[.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

PemieHne  pakTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUUYECKUX  3aJaHUM HAa  XapaKTEpU3aLHIO
XAMHYECKUAX 3JIEMEHTOB «Metannnueckne / HEMETAJUTMYECKHE CBOICTBA,
PIEKTPOOTPULATEIBHOCTh XUMHUUYECKUX DJJIEMEHTOB B COOTBETCTBUH C HX DJIEKTPOHHBIM
CTPOEHWEM U TOJOXKEHUEM B MEPHOJMYECKON CHUCTeME XHUMHUYECKMX »diaeMmeHTtoB J[.M.
MennaeneeBa»

Pasnen 2. XuMun4yeckue peakuuu
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Tema 2.1.
Tunel XUMHYECKUX
peakuui

Conep:xaHue yueOHOro MaTepuaJa:

1 |Knaccudukaruss U THUIBI XUMHUYECKHX PEAKIMH C y4acTHEM HEOPTaHWYECKUX BEIECTB.
CocTaBiicHHE ypaBHEHUH peakiMii COSAMHCHHUS, Pa3JIOKEHUsS, 3aMeIIeHHs, OOMEeHa, B T.U.
PEaKIMii TOPEHHMSI, OKHCIICHUSI-BOCCTAHOBIICHUS.

YpaBHEHUs]  OKUCJIEHUS-BOCCTaHOBieHHs. (CreneHb  okuciaeHus.  OKHUCIHUTENb U
BoccTaHOBUTEIh. COCTaBJICHHE W YpaBHUBAaHUE OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
[peaKuii METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
MPUPO/IE, TPOU3BOICTBEHHBIX ITPOIIECCaX U )KU3HEIEATSILHOCTH OPTraHU3MOB

IIpakTnyeckoe 3ansitue Ne 3. KonudyecTBeHHbIE OTHOIICHHS B XUMHUH. (OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHH U PACUYEThl IO YPAaBHEHUSM XMMHUYECKUX peakuuil. Monb Kak
€IMHUIIA KOJIMYECTBA BellecTBa. MosipHas Macca. 3aKOHBI COXPAHEHMsI MAaCChl M YHEPTUH. 3aKOH
ABorazipo. MousipHslii 00beM ra3oB. OTHOCUTENbHAS TIOTHOCTh Ia30B. PacyeTsl o ypaBHEHUSIM
XUMHUYECKHX PEAKIUH C WCIOJIb30BaHUEM MAacChl, 00beMa (HOPMAaIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xanue yueOHOIro MaTepuaJa:

1 [Teopuss osnekrtponuTudeckod guccouuanuu. MoHbl. DNEKTpOJIUTBHI, HEINEKTPOJIUTHI.
Peakiun moHHOTO 0OMeHa. CocTaBiieHHE peakluii HOHHOTO OOMEHa IyTeM COCTaBJIEHUS UX
MOJIHBIX U COKPAIllEHHBIX MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus HA
COCTABJICHUE MOHHBIX PEAKLUN

IIpakTuyeckoe 3ansaTue Ne 4. Jlaboparopnas padota “TuUIbl XUMUYECKUX PEAKIHil”.
lccnenoBanue TUIOB (1O COCTaBY M KOJMYECTBY HCXOAHBIX M 0OOpa3yloLIUXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peaknuid. [IpoBeaeHne peakinuii HOHHOr0 0OMEHa, ONPEACIICHUE CPEIb
BOJHBIX paCTBOPOB. 3a/laHNs HA COCTABJICHUE HOHHBIX peaKLIni

IpakTuyeckoe 3anaTue Ne 5. KoutponsHas padorta o teme CTpoeHue BEIeCTBa U XUMUUYECKHE
€aKIUHU

Pasnen 3. CTpoeHne U CBOMCTBA HEOPIAaHMYECKUX BeEILECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIICCTB

Coaep:xanue y1eOHOro MaTepuaJa;

1 [Ipenmer Heopranudeckoit xumun. Knaccudukaims Heoprannueckux BemecTB. [IpocTeie u
ciokHble BemiecTBa. OCHOBHBIC KJIACCHl CJIOXKHBIX BEMIECTB (OKCHUIIBI, THUIIPOKCHIBI,
KHCJIOTBI, COJIM). B3anMMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUS
BemecTBa. Kpucrammueckue u amopdHbie BemiecTBa. THUIBl KPUCTAUTMYECKUX PEIIETOK
(aToMHasi, MOJNEKyspHAs, UOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEILIECTBA OT THUINA KPUCTALIMYECKON PEHIETKH. 3aBUCUMOCTh XUMHUYECKOM AKTUBHOCTH

BEIIECTB OT BUJA XUMUYECKOM CBSI3M M THIIA KPUCTAJUIMYECKOW pemeTku. IIpuunHzsl
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‘MHOFOO6pa3H5I BEILIECTB

IIpakTuyeckoe 3ansitue Ne 6. HomeHknaTypa HEOpraHMYeCKMX BELIECTB: HAa3BAaHUE BEILECTBA
MCXOIS M3 WX XUMHYECKOH (OpMysbl WM COCTaBICHHE XHUMHYECKOH (opmynbl wcxonas u3
Ha3BaHUs BemecTBa 1o MmexayHapoanoi (MIOITAK) ninu TpuBuanbHONM HOMEHKIIATYPE.

Pemienne nmpakTUYEeCKUX 3aJaHUi MO KiIacCU(UKAIMKA, HOMEHKIATYpe U XUMHUYECKUM (hopMyiaMm
HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX KJIacCOB (YrapHbIH ras, yriaeKuciblid ra3, aMMHUak, ramieHas
M3BECTh, HETalieHass W3BECTh, MUTHEBAs COJA M JIPYTMX): HA3bIBaTh U COCTaBIATH (HOPMYIIBI
XMMUYECKHUX BELIECTB, ONPEIEIATh MPUHALJICKHOCTh K KJIaccy.

McTouHMKM XWMHUYECKOW HWH(popManuu (CpeacTB maccoBod uHbopMaiuu, cetb MHTepHET u
mpyrue). [louck nndopmannu no Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMynnam

Tema 3.2.
DU3UKO-XUMUYECKHE
CBOMCTBA HEOPTaHUUYECKUX

Coaep:xaHue yueOHOIro MaTepuaJa:

1 lpogeccuonanvro opuenmuposanuoe cooepicanue
Mertambl. O0mue pu3nyeckre u XUMUYECKHe CBOMCTBa MeTaJIoB. CroCOOBI MOTyYeHHUS.

BELICCTB 3HAUEHUE METAJUIOB U HEMETAUIOB B IPHUPOAE M IKU3HEACIATEIBHOCTH YEJIOBEKa U
opranu3smMoB. Kopposusi MeTayuioB: BHJbI KOPPO3HMM, CIOCOOBI 3alllUThl METAIOB OT
KOppO3Uu
2 |\[Ipogheccuonanvno opuenmuposantoe cooepicanue
Hemeramnbsl. OOmue Qu3nueckue W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THUIHUYHBIE
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanuss u HOMEHKJIaTypa COEAMHEHMN
HemeTaioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B ITPUPO/JIE
3 lIpogheccuonanvro opuenmuposanmoe cooepicamue
XVMMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BEHIECTB (OKCHIOB,
TUAPOKCUAOB, KUCJIOT, COJe M 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOJHBIX COEMHEHNM, BBICIINX OKCHJIOB M THAPOKCUIOB
[Ipogeccuonanvro opueHmuposanHoe cooepicanue
IIpakTuyeckoe 3anaTue Ne 7. CocTaBieHUE ypaBHEHUM XUMHUYECKHX PEAKIM C ydacTHEM
MPOCTBIX U CIOXHBIX HEOPTraHMUYECKHUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUJIOB METaJIOB,
HEMETAJIOB U aM(OTEpHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUUH M aM(pOTEPHBIX
TUIPOKCUIOB; HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOICTBA.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA, COCTAB, MTOJIyYEHUE
1 Oe30MacHOe MCIOJIb30BAaHUE BaKHEHIIMX HEOPTaHWYECKUX BEUIECTB B OBITY M MPAaKTHUECKOMN
NIESITEIBHOCTH YEJIOBEKA
Tema 3.3. [Ipogeccuonanvro opueHmuposanHoe cooepicanue
Nnentuduxanus IlpakTuyeckoe 3anaTue Ne 8. JlaGoparopnas paborta «MmeHTuduKanus HEOPTaHMUECKHX

HCOPTaHNYCCKUX BCIICCTB

BCIICCTB)). Pemenue OKCIICPUMCHTAJIBHBIX 3ala4 IO XHMHUUYCCKHM CBOMCTBAM METAJIJIOB U
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HEMETAJIJIOB, 10 PAaCIO3HABAHUIO U MOIYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJIJIOB.

M neHTuduKaiyst HEOpraHM4eCKUX BEIECTB C CIOIb30BaHUEM UX (PU3UKO-XHUMUYECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peaknuii. KauecTBeHHBble peakuuum Ha cynbdar-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KATUOH aMMOHMSI

IpakTnyeckue 3anHaTHsA Ne 9. Kontponpnas paGora mo Teme CBoiicTBa HEOPraHMYECKHX
BELICCTB

Pa3znen 4. CTpoeHne M CBOMCTBA OPra’Hn4Ye€CKUuX BEIIECCTB

24

Tema 4.1.
Knaccudukanusi, crpoeHne
¥ HOMEHKJIaTypa
OpraHn4€CKuX BCIICCTB

Conep:kaHue y4eOHOI0 MaTepHuaJa;

1 [losBnenue u pa3BUTUE OPraHUYECKOM XUMUM Kak Hayku. [Ipeamer opraHM4ecKol XMUMHH.
MecTo 1 3HaueHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHHME KaK IIOPSJOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHHMS TEOPUM XUMHUYECKOIO CTPOEHUS OPraHUYEeCKUX
coenuHeHuit A.M. BytnepoBa. YriaepoaHblil CKeIeT OPraHM4eCcKO MOJIEKYIIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHYECKOI0 CTPOCHMS MOJIEKYJI. FI30Mepus U u30Mephl.

[Tonsitue o GpyHkuonanbHoM rpynme. Pagukan. [TpuHiuns! knaccuukanuy opraHuIecKux
coequHEeHUN. MexayHapogHas HOMEHKJIaTypa U IPUHLMIBI HOMEHKIIATYpbl OpraHU4eCKUX
coenuHeHuil. [loHaTHEe 00 a30TCOAEPKAMUX COCTUHEHUSX, OMOJOTUYECKH AKTHBHBIX
BellecTBax (yrieBojax, XHpax, Oeiakax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|
(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

IIpakTyeckoe 3ansitue Ne 10. HoMeHknaTypa opraHM4ecKuX COEAMHEHNH OTAEIBHBIX KJIACCOB
(HachlIlLIEHHbIE, HEHACBIIIEHHbIE U APOMATUYECKUE YIIIEBOAOPObI, CIIUPTHI, PEHONBI, adbACTUIbI,
KETOHBI, KapOOHOBbIe KHMCIOTHI U Ap.) CoCTaBi€HHE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMysl OpraHMYECKMX BEHIECTB OTAENIbHBIX KJIACCOB, MHCIONb3yd MX Ha3BaHUA IO
CUCTeMaTHYecKOW M TPHUBHAJIBHOM HOMEHKJIAType (3TWUJIEH, aleTWIeH, IIIHMLEpUH, (eHod,
(bopManbaerua, yKCycHas KHCIIOTa, riuuuH). Pacuersl mpocteifmelr (GopMysbl OpraHuyecKoiu
MOJIEKYJIbI, HCXO/Is U3 BJIEMEHTHOIO cocTana (B %)

Tema 4.2.
CBoiicTBa OpraHM4ecKux
COEeIUHEHUN

Conep:xanue y4eOHOro MaTepuaJa;

1 | ®usuko-XxMMHUYECKHE CBOHCTBA OPraHMYECKUX COCIUHEHHUH  OTAENbHBIX  KJIACCOB
(oco0eHHOCTH KJIacCHU(PUKAIMU MU HOMEHKJIATYphl BHYTPU KJlacca; FOMOJIOTHUECKUH psii U
oOmass Qopmyna; nzomepusi; (u3nyeckre CBOWCTBA; XMMHUYECKHE CBOICTBA; CIIOCOOBD]
MOJTy4eHUs):

— TpeJeNbHbIe YIIIEBOAOPOAbI (aJIKaHbl M IUKJIOAIKaHbI). ['opeHre MeTaHa Kak OAMH U3
OCHOBHBIX MCTOYHUKOB TEIJIa B IPOMBIINUIEHHOCTH M ObITy. CBOMCTBAa NPHUPOIHBIX
YTJIEBOAOPOAOB, HAXOXK/IEHHE B IPUPOJIC U IPUMEHEHNE aJIKaHOB;

— HempeaenbHble (AJKEHbI, AJKUHBl M AJKaJWEHbl) M apoMaTHYECKHE YTIEBOJOPOJbI.
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['opeHue aneruneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU AJII CBApKU U PE3KU
METaJIOB

2 |OU3UKO-XMMHUYECKHE CBOWCTBA OpPraHWYECKHX COCIMHEHMH  OTAEIBHBIX  KIACCOB
(ocobeHHOCTH KiTacCU(pUKALMM U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOIMUYECKHH psit U
oOmiass (opmyna; nzomepusi; (puU3MYECKHE CBONCTBA; XWMHYECKHE CBOWMCTBA; CHOCOOBI
MOJTYUCHHUS )

— KHCIIOPOJICOAEpIKAINe COeAUHEHHs (CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI M A(HUPHI,
QJIBJIETUABl U KETOHBI, KMpPBI, yriaeBoibl). IlpakTuyeckoe NMpUMEHEHHE STUIIEHIIIUKOJIA,
riunepuHa, ¢eHona. [lpumenenue Qopmanbrernaa, ameranbIeruia, YKCYCHOM KHCIOTHI
MbL1a Kak COJIM BBICIIUMX KAPOOHOBBIX KUCJIOT. MoloIMe CBOWCTBA Mblila

3 |DOHU3UKO-XUMHUYECKHE CBOHCTBA OPTraHUYECKUX COCJAMHCHUW  OTIENBHBIX  KJIACCOB
(ocoOeHHOCTH KIaCCH(PUKAIMU U HOMEHKJIATYphl BHYTPU KJacca; FOMOJIOTHUECKUN Psii U
obOmas Gopmyna; uzomepus, (U3MUECKHE CBOWCTBA; XUMHUYCCKUE CBOKMCTBA; CIOCOOBI
MOJTy4eHUs):

— a30TcolepKaIIue COeTMHEHHST (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH). BEICOKOMOJIEKYIISIpHBIE
COCTMHCHUSI  (CHMHTETUYECKHE M  OHOJIOTMYECKH-aKTHBHBIC). MOHOMEp, IOJIUMED,
CTpYKTypHOE 3BeHO. [lomuMepusanust HSTWieHa KAk OCHOBHOE HaNpaBJIE€HHUE €ro
KCITOJIb30BaHUS.

['eHeTHUeCKas CBSI3b MEXKY KJIACCAMH OPTaHUYECKUX COEIUHEHUI

IIpakTnyeckoe 3ansitue Ne 11. CBoiicTBa OpraHMYECKMX COEOUHEHMHM OTIEJIBHBIX KJIACCOB
(TpuBHaNbHAS M MEXJIyHapOJHas HOMEHKJATypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MOTyYEHUs):
npeenbHble (IKaHbl M IUKJIOAJIKAHBI), HEMpelelbHble (AIKEHbI, AIKUHBI M AJKaJUCHBI) U
ApOMaTHUYECKHE YTIEBOIOPOAbI, CIIUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI, allbJETU/Ib]
M KETOHbI, aMHUHBl WM aMHUHOKHCIOTBI, BBICOKOMOJEKYJSPHBIE COECIUHEHMS. 3aJaHus Ha
COCTaBJICHHME YypaBHEHUI XMMHMYECKHX pEaKIMid C ydyacTUeM OpraHMYeCKHX BEIIECTB Ha
OCHOBAaHUU UX COCTABA U CTPOECHUS

IIpakTuyeckoe 3ansaTe Ne 12. CocraBieHue cxeM peakiuil (B TOM YHuCIe M0 MPeI0KEHHBIM
[IENIOYKaM MPEBPAILEHN ), XapaKTEPU3YIOINX XUMUUECKNE CBOMCTBA OPraHUYECKUX COEIMHEHNN
OTJIETbHBIX KJIACCOB, CMOCOOBI WX TMOJY4E€HHUS M Ha3BaHME OPraHUYECKUX COEIWHEHUH M0
TPUBHAIILHON WJIM MEKYHAPOJHOM CUCTEMAaTUYECKON HOMEHKIIATYpeE.

PemeHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKMX 3aJaHUN Ha CBOMCTBA OPraHMYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

[IpogheccuonanvHo opuenmuposanHoe cooepicanue
IpakTnyeckoe 3ansitue Ne 13. Jlabopatopnas padora “IIpeBpaiieHusi OpraHMUECKUX BELIECTB

npu HarpeBanuu'. [losyyeHue sTHiieHa M M3y4€HHE €ro CBOMCTB. MOJIeIMPOBAHUE MOJIEKYI U
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XUMUYECKUX ITPEBPAILICHNI Ha IPUMEpE dTaHa, OTUJICHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpraHUYE€CKUX BEIIECTB,
X 3HAYCHUE U
MIPUMEHEHUE B OBITOBOU U
MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Conep:kaHue y4eOHOI0 MaTepHuaJa:

1 |buoopranuyeckue coenuHeHus. IIpuMeHeHHe W OHWOJIOTMYECKas pOJb  YIJIEBOJOB.
OKHCIIEHHE YIIIEBOJOB — HMCTOYHHMK SHEPTHH KUBBIX OpraHuaMoB. OO0JacTH MPHUMEHEHUS]
aMHHOKUCIOT. [IpeBpamienust OenkoB MUIIM B opraHuizMe. buosjormueckue (QyHKIUH
0enkoB. bronornueckre GyHKIUH KUPOB. PoIb OpraHuvecKkoil XUMHUK B PELICHUH TIPOOIeM
[HIIEBOIN O€30I1aCHOCTH

N

2 |Poiap oOpraHMyecKo XUMHUU B pEIIEHUU MPOOJIeM HHEPreTHUecKOod Oe30MacHOCTH, B
[Pa3BUTUM MEAMILIMHBI, CO3JAHMM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHHUKOB JHEPIUU
(ampTEepHATUBHBIE MCTOYHUKU HEpruu). OMacHOCTh BO3JEHCTBUS HA >KMBBIE OPTaHU3MBI
OpraHMYECKUX BELIECTB OTHENbHBIX KJIaccoB (YIJE€BOJOPOABI, CHUPTHI, (EHOJIBI,
XJIOPOpPraHuYecKhue MPOU3BOAHBIC, AlbJICTUIbl WU [p.), CMBICA TOKa3aTelisd MPeaeIbHO
JTOITYCTUMON KOHIIEHTPAlluU

[IpogheccuonanvHo opuenmuposanHoe cooepicarue

IpakTuyeckoe 3ansitue Ne 14. JlaGopatopnas pabora: “HaeHTHHUKAIMS OpraHMYECKHX
COEIMHEHUH OTAEIBHBIX KJIaCCOB™

nenTudukanuss OpraHM4eCKMX COEAMHEHUH OTIENIbHBIX KJIaccoB (Ha MpUMeEpe albJIerHjioB,
KpaxMayla, YKCYCHOW KHCIIOTBI, OEJIKOB M T.N.) C HCHOJb30BAHUEM HUX (UIUKO-XUMHUECKHUX
CBOMCTB M XapaKTEpHBIX KAUECTBEHHbIX peakiuil. /Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHE AaHAIWTHUYECKOTO CHTHAJA C TOYKHM 3PEHUS XUMHUYECKUX
MPOLECCOB MpPH MPOTEKAHMM KAYECTBEHHOW peaKlIMH, MO3BOJISIIOMIEH WACHTU(UINPOBATH
[PEUI0KEHHBIE OPTraHUUYECKHE BELIECTBA

IlpakTuyeckoe 3ansatue Ne 15. Konrtponbnas pabGota mo Teme CTpyKTypa W CBOMCTBa
OpraHUYECKUX BEIECTB

Pa3nes 5. Kunernueckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeaKkuuil

Tema 5.1.
CKopocTh XMMHUYECKUX
peaKuuid.
XHUMHUYECKOE PAaBHOBECHE

Conep:kaHue y4eGHOro MaTepuaJia;

1 |CkopocTb peakuuu, €e 3aBUCUMOCTh OT PA3IUYHBIX (DAaKTOPOB: MPUPOIBI PEArHpPYyIOIIUX
BEIECTB, KOHLIEHTPAIIMHU Pearupyromnux BEIIeCTB, TEMIEPAaTyphl U IUIOMAAN PEaKIIMOHHOM
MoBepXHOCTH. TeruioBble 3()(PEKTbl XUMHUECKHX peakuui. DK30- U JHIOTEPMUYECKHUE,
[peaKLuu.

OOpatuMocTh peakuuid. XHMHUYECKOe paBHOBECHE M €ro CMELIEHHE 0] JACHCTBUEM
[Pa3TUYHBIX (AKTOPOB (KOHLIEHTPALMsS PEareHTOB WJIM MPOAYKTOB pEaklWH, JaBIICHUE,
TeMIEpaTypa) A CO3JaHUs ONTUMAJbHBIX YCIOBUH MPOTEKAHHUS XUMHUYECKHX IPOLECCOB.

[Tpuniun Jle [larense

N
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IIpakTnyeckoe 3ansitue Ne 18. Ilouck u aHanu3 KelicoB 0 NPUMEHEHUH XMMHUYECKHUX BELLECTB U

[IpogheccuonanvHo opueHmuposanHoe cooepicanue 2 2
IIpakTnueckoe 3ansaTue Ne 16. PenieHune NpakTUKO-OPUEHTHPOBAHHBIX 3a/JlaHUN Ha aHaJU3
(bakTOpOB, BIUAIOMIMX Ha HM3MEHEHHWE CKOPOCTH XUMHUYECKOM peakuud, B T.4. C MO3UIHH
PKOJIOTHYECKH 11€JIeCO00pa3HOTO TOBENEHUsT B OBITY M TPYIOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAOIEH IIPUPOJIHON CPEBI.
PeleHrne nmpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUuil Ha npuMmeHeHue npunuuna Jle-Illarense s
HAXOXKJCHUS HANpPaBJICHUS CMEIEHHS PAaBHOBECHS XMMHUYECKOH PEaKUuu U aHajau3 (akTOpOB,
BIMSIOIIMX HA CMENIEHUE XMMUYECKOTO PABHOBECHS
Pasnen 6. PacTBopsl 4
Tema 6.1. Coaep:xaHue yueOHOIro MaTepuaJa: 2 2
[TonsTue o pacTBopax 1 \lIpogeccuonanvro opuenmuposanuoe cooepicanue
PactBopenue kak (usuko-xumuueckuii mpormecc. PactBopbl. CrnocoObl HpUTOTOBIECHUS
pacTBopoB. PacTBopuMocTh. MaccoBasi 10151 pacTBOPEHHOr0 BeliecTBa. CMbICI ITOKa3aTesl
[pEAEIbHO JIONMYCTUMOM KOHLIEHTPAllMd M €ro MCIHOJIb30BAaHUE B OLEHKE SKOJIOTMYECKON
0€30MaCHOCTH.
[TpaBuiia 3KOJIOTUYECKHU 1€JIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOW AESITEIHLHOCTU B
[EJISIX COXPAaHEHHUS CBOErO 3J0POBbS M OKpYXarolled NPHUPOIHOM Cpenbl; ONacHOCTh
BO3/ICIICTBHS HA KUBBIE OPraHU3MBbI OIIPEIEIICHHBIX BELIECTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUN Ha pacTBOPHI, UCIIOIb3YEMbIE B
OBITOBOM 1 POM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
Tema 6.2. IIpogheccuonanvro opuenmupoganmoe cooepicarue 3
Hccnenoanue croiict [[IpakTnyeckoe 3ansaTue Ne 17. JlaGoparopHas pabota «IIpurotosiaeHnue pacTBOPOB». 2
pacTBOpPOB [IpuroroBneHue pacTBOpOB 3afaHHOW (MaccoBoM, %) KOHIEHTpauuu (C MPAKTHKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.
Perienue 3a/1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM 1eATEJIbHOCTH YeJI0BEKA 6
Tema 7.1 Xumus B 6biTy |Coaep:kanue yueOHOro MaTepuajia 2 1
W POM3BOICTBEHHOM 1 lpogheccuonanvro opuenmuposannoe cooepascanue
mesiTeJIbHOCTH YeJIoBeKa Hogelimme TOCTHKEHUS XMMHUYECKONM HAayKM M XMMHMUYECKON TeXHoJIorMH. Ponb Xumuu B
00eCreYeHn SKOJIOTUYECKOW, SHEPreTHYecKo M MHUIIeBOW O€30MacHOCTH, pPa3BUTHH
MenuiuHbl. [IpaBuia moucka M aHamM3a XUMHYECKOW HMH(OpPMalMM W3 Ppa3IHuHbBIX|
MCTOYHUKOB (HaydHas M y4uyeOHO-Hay4yHas JIMTepaTypa, CpeJcTBa MaccoBON HHQOpMaINH,
ceTh MIHTEpHET)
I IpogheccuonanvbHo opueHMmupoBaHHoe cooepiucarue 2 2
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TEXHOJOTHI ¢ ydeToMm Oynymed mpodeCCHOHATBHOW NEeATENHHOCTH IO TeMaM: BaKHEHIne
CTPOUTEIIbHBIE MaTepHallbl, KOHCTPYKI[MOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepUaJIbl Il AJEKTPOHUKH, HAHOMATEpUaJlbl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKHU SHEPIUH,
OpraHMyYecKre U MUHEpaIbHbIEC YIOOPEHHUs], JeKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

[IpogheccuonanbHo OpueHMUpPoOBanHoe cooepicanue 2
IpakTuyeckoe 3ansaTue Ne 19. 3amura: [IpeacraBienue pe3yabTaToB pEICHUS KEHCOB B hopme
MHUHU-J0KJIaJa C NPE3eHTauen
CamocTosiTeJibHasi padoTa 2
Bcero 72
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3 YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBLLIEOBPA30OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHMYECKOMY 00ecledeHn 0

OcBoenne mnporpammbsl 0011€00pa30BaTENIbHOM  y4yeOHOM JUCHMIUIMHBL  «XHUMHUSA»
MpeJoiaracT Hajaudue B MPOo(ecCHOHATLHON 00pa30BaTeIbHON OpTaHHM3aIUH, PeaIn3yIONIei
o0pa3oBaTeNbHYI0 MIpOrpamMMmy cpefHero oOuiero obpasoBanus B npezenax ocsoeHus OIIOIT
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHus, CIIEHUATU3UPOBAHHOIO y4yeOHOro kabuHera, B
KOTOPOM HMEETCs BO3MOXKHOCTb 00ecneunTh CBOOOIHBIM JocTyn B MHTepHeT BO Bpems
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCAL.

Jlis peanu3anuy MporpamMMbl JUCHMITIIMHBI JOJDKHBI OBITh IIPEYCMOTPEHBI CIEIYIOIUE
CHelManbHble TOMEMICHUS: Y4YeOHBIH KaOWHET XHUMHU W/HMIM Yy4eOHOW XUMHYECKOU
1abopaTOpUH.

Oo6opynoBanue y4eOHOro kaduHera (HarJsiIHbIE MOCOOUs): HAOOPHI IIAPOCTEPIKHEBBIX
MoJesiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMHM IPOCTBIX M CIO0XKHBIX
BEIICCTB W/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IOPOJ W MHHEPAJoB, TalOJHIa
MeneneeBa, yueOHble GuiabMbl, LU(POBbIE 00pa30BaTENbHbIE PECYPCHI.

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

OobopynoBanue J1adoparopuu M pado4Mx MecT JadoOpaTOpUM: MEH3YpPKH, MMHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEIMETHbIE W TOKPOBHBIE CTEKJA, IJIAHIICTHI
JUI KalleJIbHBIX peakiuid, (uibTpoBajibHas Oymara, IPOMBIBAIKH, CTEKIISHHbIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOP PEAKTHBOB, CTECKJISIHHBIC NaJOYKH, IITATHBBI IS
poOUPOK; MEPHBIE LIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BOPOHKHU JEJIUTENbHbIC IUINHAPUIECKUE
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBbl€ CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE IUTATUBBI, CIUPTOBBIE TOPENKH,
CIUYKH, IpUOOp Ui MOTY4YeHHs Ta30B (MM MpOoOHpKa C Ta300TBOJIHON TpyOKOIt), Aep:KaTenn
JUI IPOOUPOK, CKIISIHKM Ul XpaHEHHs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUECKUE CTaKaHbI
(50, 100 u 200 mu1); mmatenaw; TUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaiiMephl), MEpPHbIE
npobupku (Ha 10-20 mm) u MepHsle konOwl (25, 50, 100 u 200 mui), BoasHas OaHs (MU
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHM, KOHWYECKHe KOObI st TutpoBanus (50 u 100 mo);
UH/IMKATOpHBbIE TOJOCKUW [uid onpeaeneHus pH W cTaHgapTHas HMHIUKATOpHAas IIKaa;
YHHUBEpCaIbHbIA MHANKATOP; muneTk Ha 1, 10, 50 mu (mnm no3atopst Ha 1, 5 u 10 mut), OropeTku
JUIS TUTPOBAHU, MeIUIMHCKKE mmpuilsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1adopaTopHOE 000PYI0BaHUE.

3.2. UudopmanuonHoe odecrneyeHne peajsn3anuu NporpamMmmel

1. Ina peanuzanuu mporpammbl OMOIuoTeuHbIH (OHA 00pa3oBaTENbHON OpraHU3alvuu
JIOJIKEH UMETh IIeYaTHbIE W/WIIN 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUIS HCIIONB30BaHMS B 00pa30oBaTeNbHOM IMpoIlecce, HE CTapiie S5 JeT ¢
MOMCHTA U3JaHUs.

2. PexkoMeHayeMble TMeYaTHbIE W3JaHUA MO0 pealu3aluud 00IIeo0pa3oBaTeIbHON
JAUCHUIITIMHBI MPEACTABICHBI B METOJUYCCKHUX PEKOMCHAAIUAX 1O OpraHU3allun 06yquI/1$[.

3.2. HudopmanuoHHOE o0ecnedeHre peau3alu NPOorpaMmbl

OcHogHble UCTIOYHUKU.

1. Tabpuensn, O. C. Xumusa: 10-it kmacc (6a3oBblii ypoBenb): yueOnuk / O. C.
I"a6puensH, U. I'. Octpoymos, C. A. Cnaakos. — 5-e u3n., crep. — Mocksa: [Ipocsemenune, 2023.
— 128 c.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902

19



2. I'abpuensu, O. C. Xumus. 11 knacc (6a3oBbiit ypoBeHs): yueOHuk / O. C. ['abpuensH,
. T. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: [IpocBemnienune, 2023. — 127, [1]
c. wmr — ISBN 978-5-09-103623-7. —  Tekct: osnekrponHsei. —  URL:
https://znanium.com/catalog/product/2089904

Jlonoanumenvhvie UCMOYHUKU.

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

2. Pymsutuc, I'. E. Xumus. 11 knacce. ba3zoBsiit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. - 9-e u3a. - Mocksa: U3znarensctBo «IIpocsemenuey, 2022, - 224 c¢. - ISBN 978-5-
09-099537-5. - Tekcrt: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090096
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOJIb H OLCHKA PE3YJIbTAaTOB OCBOCHUA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPCIOAABATCIIEM B IIPOLECCEC IMPOBEACHUSA IMPAKTUYCCKUX 3aHHTHI>'I,
TCCTUPOBAHM, a4 TAKIKC BBIIIOJIHCHUS O6Y'-IaIOH_II/IMI/ICSI HHAWBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

- CaMOCTOATENbHO  (QOPMYIUPOBATH
[paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYMICCTBCHHBIA MPHU3HAK WU OCHOBAaHUS JUIsl CpPaBHEHUS,
KiaccupuKaluy U 0000IIeHNS;

- ONpeneysaTh IeNId  JeATCIBHOCTH,
ITOCTUIKCHHS;

- BBISAIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
[IeJIsIM, OTICHUBATh PUCKH TIOCIICICTBHIA e TCIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TIPoOieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIAJIETh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATENLCKOW U TPOEKTHOW NesSTENbHOCTH,
HABBIKAMU pa3perieHus MpooieM;

- BBISBJIATH TNPUYUHHO-CICACTBEHHBIE CBSI3M WM aKTyaJlM3WpOBaTh 3a/ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUsI, HAaXOAUTh apTyMEHTHI JJIs T0Ka3aTeIbCTBA CBOUX

U aKTyaJu3upoBaTb  MpodiIemy,

3a/laBaTh MapamMeTpbl U KPUTEPUH MX

YTBEPKICHMH, 3aaBaTh IapaMeTPbl U KPUTEPUH PELICHUS;

Pe3yabTarsl 00yyeHus Oo61mme JInuHocTHbIE [ DOPMBI U METOAbI KOHTPOJISI
(TMYHOCTHBIE, IPeIMETHbIE, MeTallpeIMeTHbIE) KOMIIETEHIIUH | Pe3yJIbTAThI U OLIEHKH pPe3yJibTaTOB
NMPOrpaMMbl o0yueHust
BOCIIUTAHMS
JINYHOCTHBbIE

JI1. B yactu Tpy1O0BOrO BOCIIUTAHUS: OK 01 JIP 09 OlIEHKAa TMCbMEHHBIX M

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue; JIP10  |yCTHBIX OTBETOB;

- TOTOBHOCTb K AaKTHUBHOW JCSATEIBHOCTH TEXHOJOTUYECKOW U COLMAIbHOU TECTUPOBAHUE;
HAMPaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO OLIGHKAa 3alllUThl TMPOEKTA
BBITIOJIHATH TAKYIO ACSITEIHHOCTD; (KOMIIBIOTEPHOM TTPE3EHTAIIUN;

- HHTEpeC K pa3Iu4HbIM cepam npodheCCHOHATLHOM e TENbHOCTH, OIICHKA pe3yIbTaTOB

JI2. OBnagenve yHUBEpCATbHBIMH YYEOHBIMU MTO3HABATEIILHBIMU JICHCTBHUSIMHU: BBITIOJIHEHHUSI  MPAKTHUECKHUX

a) 0a30BbI€ JJOTUYECKHUE IEHCTBUS: OK 07 padot
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- QHAJIM3UPOBATH IOJYYCHHBIC B XOJI€ PELICHUS 3aa4M Pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATbH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeThb MEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0O M NPAKTUYECKYIO 00JacTu
PKU3HEICATEIIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

- BBIIBUT'aTh HOBBIC UJCH, ITPEIaraTh OPUIHHAIbHBIC IOXObI U PEIICHMUS;

- c1ocoOHOCTh MX UCIIOJIb30BAaHUS B IO3HABATEIBHON M COLIMAIIBHOM MPAKTHKE

- BJIQJICTh HAaBBIKAMH MOJYYCHHS HH()OPMAIUM W3 MCTOYHHKOB PAa3HBIX THUIIOB,
CAMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IMOKMCK,  aHalW3,  CHCTEMATH3alUI0 U
MHTEPIPETAINIO HHPOPMALIUU PA3IHYHBIX BUJIOB U (POPM MPEIICTABICHHUS,

- CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ y4eToM HazHaYeHUs] HHPOpMalK U
[[EJICBO  ayJUTOpUH, BHIOMpas ONTUMAIBHYIO (QOpPMY MPEICTABICHUS U
BI/I3yaJ'II/I3aIII/II/I;

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTh HWH(OPMAIMU, €€ COOTBETCTBHE
HpaBOBBIM " MOpaJ’IBHO'C)TI/I‘IeCKI/IM HOpMaM;

- UCTOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHIH
B peH_IeHI/II/I KOIHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OPFaHHSBHI/IOHHBIX 3agady C
COOJItOJIcHEeM TpPeOOBaHWN JPrOHOMHKH, TEXHHUKH OC30MAaCHOCTH, THUTHEHBI,
[PECypCcOCOEpEeKEeHHsI, TPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0C30IMacCHOCTH;

- BJIQJIETh HaBBIKAMU PACTIO3HABAHUS U 3alUTHl MHPOpMAIUH, HHOOPMALIMOHHON
0C30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTCILHOCTH M CAaMOOIIPEIEICHHUIO;

-OBJIQ/ICHHE HABBIKAMHU Y4eOHO-HCCIIEIOBATENIbCKOW, MPOEKTHON W COIMAaIbHOU

JI3. B o0nacTv IeHHOCTH HAyYHOTO MO3HAHUS: OK 01

- cpOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY| OK 02
YPOBHIO pPa3BUTHs HAyKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOIO Ha JUAJIOre OK 04
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM U YHUTATENBCKOM KYIbTYpbl KaK CpPEICTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMH U IIO3HAHUS MUDPA;

- OCO3HAaHHME IIEHHOCTHM HAYYHOH JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MMPOCKTHYIO U UCCJIEIOBATEIBCKYIO IEITEIbHOCTh MHIUBUIYAJIbHO U B TPYIINE;

JI4. OBnasieHue yHUBEpPCATbHBIMU YU€OHBIMU 1T0O3HABATEIbHBIMU JIEHCTBUAMMU: OK 01

B) paboTa ¢ uHpopmaImei: OK 05
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eSITEeILHOCTH,

JI5. OBnanenue yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMMU:

0) COBMECTHasl IeITCIIbHOCTD:

- NOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJbHOU
paboThI;

- [pUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTUKEHUIO: COCTABJIATh IJIaH JEHCTBUM,
paclpenenartb pojdd C Y4eTOM MHEHUHW YYaCTHUKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPJMHUPOBAThH U BBIMOJIHATH pabOTy B YCIOBUAX PEANbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B  Pa3JIMYHBIX
CUTYaIUSX, IPOSIBJIATH TBOPYECCTBO U BOOOpAKEHNUE, OBITh MHUITUATHBHBIM

OK 04
OK 07

JI6.0OBnaneHne yHUBEpPCAIbHBIMU PETYISATUBHBIMU JEHCTBUAMMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- IPUHMMATh MOTHBBI U APTyMEHTBI JPYTUX JIOAECH NPU aHAIU3E PE3yJIbTATOB
NesITeNIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIIOJEH Ha OINOKHY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU IPYTOro YEJIOBEKa;

OK 04
OK 07

JI7. B 0611acTi 3K0JI0THYECKOT0 BOCITUTAHMS:

- cOpMHUPOBAHHOCTh  DKOJOTUYECKONW  KYJIBTYpbhl, TIOHUMAaHHE  BIIHSHUS]
COLIMAIBHO-?KOHOMUYECKUX IMPOLECCOB HA COCTOSHHE MPUPOJHON M COLMATIBHON
Cpelibl, 0OCO3HAHHE II100aJTFHOTO XapaKTepa SKOJOTUUECKHUX MTPOOIIeEM;

- IUIAHUPOBAHUE U OCYULIECTBJICHHE JIECUCTBUI B OKpYXalOlIEeld Cpele Ha OCHOBE
3HAHMS LEJIEeN YCTOMYUBOrO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCSIINX BPE]l OKPY>KaIOILIEH Cpee;

- yYMEHHE TPOTHO3WPOBATh HEOJATONPHUATHBIE HSKOJIOTHYECKUE TOCIEACTBUS
MpeANpUHUMAEMbIX AEHCTBUNA, TPeIOTBpallaTh UX;

- pacIIupeHue OIbITa ACSITEIPHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBNIAJICHHE HaBBIKAMU Y4€OHO-HMCCIIEIOBATENbCKOM, MPOSKTHOH U COIMAIBHOMN
eITEIbHOCTH;

OK 04
OK 07

MeranpeaMeTHble
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MI1. Bnagerb CHCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIINe MOHATUS (XUMUUECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04Ka)
aToma, s-, p-, d-3JEKTPOHHBIC OpOMTAIM ATOMOB, MOH, MOJEKYJa, BaJICHTHOCTH,
DIIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUACIICHMSI, XMMUYECKas CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIN 00beM, YIIIepoHbIi CKeleT, (DYHKIMOHAIbHAS TPYIINa, PaguKall,
M30MEPHsL, U30MEPBI, TOMOJIOTUYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA- U
Q30TCOJIEpKAIME COCAMHEHHUS, OMOJOTMYECKH AaKTHBHBIC BemiecTBa (YIJIEBOJIBI,
KUpBI, OEJIKH), MOHOMEp, HOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIUHEHMS, KpUCTa/LIMYecKas  pelierka, TUIBl  XUMHUYECKHX  peakuuil
(OKHCIIUTENbHO-BOCCTAHOBUTEINBHBIE, 3K30-U SHAOTEPMHUYECKUE, PEAKIIMH MOHHOIO
OoOMEHa),  pacTBOp,  OJNEKTPOJHUTHI,  HEIJICKTPOIUTHI,  AIIEKTPOIUTUYECKAs
nuccoluanus, OKUCIIHTENb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOW pEakLUH,
XUMHUYECKOE PABHOBECHE), TEOPHUM U 3aKOHBI (TEOPHUs] XMMHUYECKOIO CTPOCHUS
opranvueckux  BemectB  A.M. byrnepoBa, Teopus  DIIEKTPOJUTHYECKON
nucconuanuu, nepuoanyeckui 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHU:
Macchl), 3aKOHOMEpPHOCTH, CHMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHMUS O CBOMCTBAaX, COCTaBe, IOJYy4YE€HUU U O€30MaCHOM HCIOIb30BaHUY
BaKHEHIINX HEOPTaHWYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
NESITEIBHOCTH YEJIOBEKA;

OK 05
OK 07

M2. YMETb BBEIBJITH XAPAKTCPHBIC IIPU3HAKU U B3aUMOCBSA3b HU3YUYCHHBIX
HOHﬂTHﬁ, MNPUMCHATH COOTBETCTBYIOIIMEC IOHATHA IIPpU OIKMCAaHWUU CTPOCHUA U
CBOICTB HEOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpaH.[eHHﬁ; BBISIBJISATDH
B3aMMOCBSI3b XHMHUUYECCKUX 3HAHUM C MOHITHSIMH U MNpEaACTaBJICHUAMA JPYIrux
CCTCCTBCHHOHAYYHbBIX NPCAMCETOB;

OK 01
OK 02

M3. ymeTh HCHOJB30BaTh  HAWUMEHOBAHUS  XUMHUYECKHUX  COEAUHEHHI
MEKIYHAPOJHOTO COK3a TEOPETUYECKOM M TMPUKIATHOM XUMHUM W TPUBHAIBHBIEC
Ha3BaHWS BAXHEHITUX BEMIECTB (OTWJIEH, AalleTWJIEH, TJHIEePUH, (EHOI,
(dbopManbaeTua, YKCyCHas KHUCJIOTa, TJIMIWH, yrapHbId Ta3, YIJIEKUCIBIA ras,
aMMHaK, TallleHas W3BeCTh, HETallleHas W3BEeCTh, MUThEBAas coAa W JIPYTHUX),
COCTaBIATh (OPMYIbl HEOPTAaHMYECKUX M OPTaHMYECKUX BEIIECTB, YpPaBHEHHSI
XUMHUYECKUX peaKIuii, OOBIACHATHP WX CMBICT; IOATBEPKAATh XapaKTEPHbBIS
XMMHYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3AMUCIMMU

YpPaBHEHU XMMHYECKUX PEAKIUN;

OK 02
OK 05

JIP 09
JIP 10

- TECTUPOBAHHUE;

- OIEHKAa  pPE3yJIbTaTOB
BBIMTOJIHEHUSI  NPAKTHUYECKUX
paboT;
- OICHKa IHCHMEHHBIX WU
[YCTHBIX OTBETOB;

- OICHKAa 3aIIUTHI TPOEKTA
(KOMIIBIOTEPHO TPE3eHTAINN
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M4. - yMmeTpb yCTaHaBIMBATh IMPHUHAJIEKHOCTb M3YyUYEHHBIX HEOPTaHUYECKUX H
OpPraHUYeCKUX BEIIECTB K ONPEAEICHHbIM KjaccaM M TpyINaM COEIUHEHWH,
XapaKTepu30BaTh MX COCTaB U BaXKHEHIIME CBOMCTBA; OINPEAEIATh BUIbI
XMMUYECKUX CBsi3el (KOBaJIeHTHAas, MOHHAs, MeTalIM4yecKas, BOJOPOJHAas), TUIIbI
KPUCTAJNTMYECKUX PEIIECTOK BEHIECTB; KIACCU(UIIMPOBATh XMMUYECKHE PEAKIINY;

OK 02

MS5.  chopmupoBaTh  NpeACTaBICHUSA: O  XUMHYECKOH  COCTaBIISIOIICH
ECTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBJICHUH MPUPOJIBI,
B (QOpMHUPOBAaHUU MBIIUICHUS € KYyJIbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
FPaMOTHOCTH, HEOOXOAMMOMU ISl PEIICHUs] MPAKTUYECKUX 3a/lad U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHOM cpefie;

OK 07

M6. yMeTp TPOBOIMTH pacyeTbl MO XHMUYECKHM (opMyiaaM M ypaBHEHHIM
XUMHUYECKUX PeaKUil ¢ UCIOIb30BaHUEM (PU3MUECKHX BEIWYMH, XapaKTEPU3YIOLINX
BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIIOBHUS)
ra30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIC XUMMUYECKHE 3HAHUS JUIs
IMPHUHATHA peHIeHI/If/'I B KOHKPCTHBIX JKHM3HCHHBIX CHUTyalUsAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 01
OK 02

M?7. yMeTh TIaHUPOBATH U BBIMIOIHATH XUMUYECKUHN SKCIIEPUMEHT (TIpEeBpaIIeHUS
OpraHMYECKUX BEIIECTB IPU HArpeBaHHUM, IOJyYEHUE STUJIEHa U HM3yYEHHUE ero
CBOMCTB, KaueCTBEHHBIE PEaKLMM Ha ajbJETUAbI, KpaxMaj, YKCYCHYIO KHUCIOTY;
neHatypauus O€lIKOB NpHU HAarpeBaHWM, LBETHBIE peakUUU OEJIKOB; MPOBOJIUTH
[PEaKIIMM MOHHOTO OOMEHa, ONpEeNsATh Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabdar-, kapOoOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; peliaTh
DKCIIEpUMEHTaNbHble 3amaud 1o TemaMm "Mertamiel" u  "Hemeramnel") B
COOTBETCTBHUH C IIPaBUJIAMU TEXHUKH O€30MaCHOCTH MPU 0OpAIICHUHU C BEIeCTBaMU
U J1a00paTOpHBIM 00OpYIOBAHUEM; TPEACTABIATH PE3yIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIUX pEaKIuil U
(hopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

OK 01
OK 05

MS. ymeTh aHaIM3UPOBaTh XUMHUUYECKYIO MH(OPMAIUIO, MOJYy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOM MH(popMaluu, cetb IHTepHET U Apyrue);

OK 01
OK 02

MO. BJIaACTb OCHOBHBIMH MCTOAAMHU HAYYHOI'O MO3HAHHWA BCHICCTB U XUMUYCCKHUX

SIBJICHUH (HaOJI0IeHNEe, N3MEPEHHE, IKCTIEPUMEHT, MOJCIIUPOBAHNE);

OK 03
OK 06
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MI10. cdopMupoBarh MpEACTaBICHUS: O XHUMHYECKOH  COCTaBJISIOIICH
ECTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MTO3HAHUU SBJICHUUN MPUPOIBL,
B (OpPMUPOBAaHMM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAJIHLHON
FPaMOTHOCTH, HEOOXOAUMOM NJIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

OK 06

MI11. ymerp coOmr0aTh MpaBUiia YKOJOTHUYECKH IIeJIeCO00Pa3HOTO MOBEACHHS B OK 01
OBITY W TPYHAOBOW JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3I0POBbS U OK 02
OKpY>Karoleld MPUPOAHON CPebl; YYUTHIBATH OMACHOCTh BO3JCHCTBHUS Ha >KHUBBIC
OpraHU3Mbl OIPEACIEHHBIX BEILECTB, MOHMMAs CMBICI IOKa3aTels IpelelbHON
NONYCTUMON KOHIICHTPAIUU

IIpenmerHbie

IT1. chopmupoBaHHOCTH MPENCTaBICHHUI: O XHMHYECKOH COCTaBIISIONICH OK 05 JIP 09 - OLEHKAa IMMUCBMEHHBIX U
ECTECTBEHHOHAYYHOM KApTUHBI MUPA, POJIY XMUMHH B IO3HAHUM SIBJICHUN IPUPOJIBI, OK 07 JIP 10 [YCTHBIX OTBETOB;
B (QOpMHUPOBAHUU MBIIUICHUS € KYJIbTYphl JHUYHOCTH, €€ (YHKIHUOHAILHON - OLIGHKAa BBICTYIUICGHUH ¢
FPaMOTHOCTH, HEOOXOAMMOMN NJIsl pelIeHUs] MPAaKTUYECKUX 3a7ad U IKOJOTUYECKU COOOILIEHUSIMH, TOKJIAJAMU;
00OCHOBAHHOT'0 OTHOILIEHUSI K CBOEMY 30POBBIO U IPUPOJIHON Cpesie; - OLEHKa  pe3ylbTaToB

[12. BrmageHwe cucTEMOW  XUMHYECKMX 3HAaHUM, KOTOpas  BKJIIOYAET: OK 01 CaMOCTOSITENIbHON paboThl €O
OCHOBOIIOJIAraroIne MOHATUS (XUMUUECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa OK 02 CMU;

aTroma, S-, P-, d-aJIeKTpOHHBIE OpPOWUTANIM ATOMOB, MOH, MOJEKYJa, BaJEHTHOCTD,
PIEKTPOOTPHUIIATETLHOCTh, CTETIEHb OKUCIICHHUSI, XUMHUECKas CBA3b, MOJIb, MOJISIpHAS
Macca, MOJIIpHBIH 00bEM, YIIIepOJHbIN CKelleT, (PyHKUIHOHAJIbHAs TPYIIa, pajuKal,
M30MEpHsl, U30MEPhI, TOMOJIIOTUYECKUH PsiJl, TOMOJIOTH, YIIIE€BOJOPOIbI, KUCIOPOA- H
Q30TCOJICPKAIINE COEAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BellecTBa (yriaeBOMIbI,
PKUPBI, O€IKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYISPHBIC
COCTMHECHHS, KpHUCTAUTMYEeCKas  pernierka, THIBI ~ XUMHUYECKHUX  PeakIui
(OKHCITUTEBHO-BOCCTAHOBUTENBHBIC, DK30- M SHAOTEPMHUUYECKUE, PEAKIIMA NOHHOTO
oOMEHa),  pacTBOpP,  DJEKTPOJHTHI,  HEIICKTPOIUTHI,  DIEKTPOJIHTHYECKAS]
MUCCOIMAIUS, OKHCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XWUMHUYECKOW peaKIluu,
XUMHYECKOE PABHOBECHE), TCOPHUH W 3aKOHBI (TCOPHS XHUMHYECKOTO CTPOCHUS
oprannueckux  BemiectB  A.M. byrnepoBa, Teopus  DIEKTPOIUTHYECKOU
nuccounanuu, nepuonnueckuid 3akoH J[.M. MengeneeBa, 3akoH COXpaHEHHUs]
MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHHA SI3BIK XUMHH, (HAKTOIOTHUECKUE
CBEJCHMUS O CBOICTBAaX, COCTaBe, MOJy4YeHUHM U O€30MacCHOM HCIOJIb30BaHUY

BaKHEHIITIX HCOPraHNMYCCKUX W OPraHMYCCKHX BCIICCTB B GBITy n HpaKTquCKOﬁ

- TECTUPOBaHUE
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JCATCIIBHOCTH YCJIOBCKA,

I13.  chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHble MPHU3HAKU U
B3aUMOCBSI3b HU3YUYEHHBIX MOHSTHHI, MPUMEHSITh COOTBETCTBYIOIIME MOHSATHUS IMpPHU
OMMCAaHUU CTPOCHHUS M CBOWCTB HEOPraHMYECKUX U OPraHMYECKHUX BEUIECTB M HX
[pPEBpAIICHUI; BBIABISITH B3aUMOCBA3b XHWMHUYECKHX 3HAHUM C TOHATUAMH U
[peJICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

OK 01
OK 02

[14. chopMUPOBAHHOCTH YMEHUW WCIONH30BATh HAUMEHOBAHUS XUMHUYCCKUX
COCIMHEHHI MEXIyHapOJHOTO COK3a TEOPETUYECKOW U MPUKIATHOM XUMHUU U
TPUBHAJIHBIE HAa3BaHUSI BAXXHEWUIIUX BEIIECTB (ITWIICH, alleTWICH, TJIUIEPHH,
benon, popmanbaerua, yKCycHas KUCIOTa, MIUIKH, YTapHbINA Ta3, YIJIEKUCIbIN ras,
AMMUaK, TallleHas W3BECTh, HETralieHas H3BECTh, MUThEBas coAa W JIPYTHUX),
COCTaBJIATh (OPMYJbl HEOPTraHHMYECKUX M OPraHMYECKHUX BEIIECTB, YpPaBHEHHS
XUMHYCCKUX PEAKIUH, OOBSICHATH WX CMBICH;, MOJITBEPKIATh XapaKTePHBIC
XUMHUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3aMHUCIMU
YpPAaBHEHUI XMMHYECKUX PEAKIIUN;

OK 02

I15. chopmMupoBaHHOCTH YMEHUH YCTaHABIMBATH MPUHAMIEKHOCTh HU3YYCHHBIX
HEOPraHWYECKUX U OPraHMYEeCKHUX BEIIECTB K OINPENEICHHBbIM KJIaccaM W rpymniam
COCAMHEHMM, XapaKTepU30BaThb MX COCTAB M BAXXKHEHUILINE CBOMCTBA; OIPEHEIATH
BHUJIbI XMMUYECKHX CBsI3eH (KOBaJieHTHAs, MOHHAs, METaJUINYecKasi, BOAOPOIHAs),
TUTB KPUCTAIIIMYECKUX PEIHIETOK BEIIECTB; KIACCH(PHUIIMPOBATh XUMHYECKHE
CaKIIUH;

OK 01
OK 04

[16. B1aeHre OCHOBHBIMU METOIAMH HAYYHOT'O NTO3HAHHUS BEIIECTB U XUMHUUYECKHX
sIBJICHHUH (HAOJI0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHNUE);

OK 02
OK 04

I17. chopMupOBaHHOCTH YMEHHI MPOBOAUTH pacueThl 0 XUMHUECKUM (hopMyIam
M ypaBHEHUSM XMMMUYECKHUX PEaKIUi C UCHOJIb30BaHUEM (PU3NYECKUX BEITUYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbBIE YCIIOBHS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BATh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JJI1 TPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHHEM,;

OK 01
OK 04
OK 05

I18. cdopmMupoBaHHOCTH YMEHUH TMJIAHHUPOBATH U BBHINONHATH XUMHUYECKUN
PKCIIEPUMEHT (MPEBpaIeHUs] OPTaHUYECKUX BEIIECTB MPHU HArPEBaHWUH, MMOTYyUCHHE
STUJICHA U U3yYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEaKLUK Ha ajlbJETU/Ibl, Kpaxmall,
IYKCYCHYIO KHCIIOTY; J€HaTypanusi OelKOB NpH HarpeBaHUHU, IBETHBIE pPEaKIUU

0EJIKOB; TNPOBOAMTH PEAKIMU HOHHOIO OOMEHa, ONpEeNeNsTh Cpeay BOJHBIX

OK 01
OK 04

- OICHKAa IIHCHbMEHHEBIX W
[YCTHBIX OTBETOB;

- OLICHKA BBICTYIUICHUH C
COOOIIEHUAMH, JOKJIadaMu;

- OLEHKAa  pe3ylbTaToOB
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[PaCTBOPOB, KaUYECTBEHHBIC PEaKIMK Ha CyIb(paT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHUSI; pelllaTh SKCIEPUMEHTalbHbIE 3ajauu mo Temam "MeTtamibl" u
"Hemetamnpl") B COOTBETCTBHHM C TMpaBWJIAaMH TEXHUKH O€30IacCHOCTH TIpH
oOpaleHuu ¢ BEIIECTBAMH W JIAOOPATOPHBIM OOOPYIOBAHHMEM; IPEICTABIATH
PE3yNbTaThl  XMMHYECKOTO OJKCIepuMeHTa B  (opMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid u (GopMyaupoBaTh BBIBOIABI Ha OCHOBE JTHX
€3yJIbTaTOB;

I19. cdhopmMupoBaHHOCTH yMEHHUS AaHATU3UPOBATH XHUMHUYECKYIO HH(OpPMAIIUIO,
[0JIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEeICTB MaccoBOM HHGPOpMalUH, CETh
WuTepHer u apyrue);

OK 01

I110. chopMHPOBAaHHOCTHL yMEHHH  COOJIIOJIaTh  MPaBWJIA  JKOJOTHYCCKH
[1e71ecoo0pa3HOro TMOBEACHUS B OBITY W TPYJOBOW JIEATEIBHOCTH B IEJIAX
COXpPAHEHHUsI CBOETO 3JI0POBbSl U OKPYKAKOLIEH NPUPOJHOM Cpenbl; Y4YUTHIBATH
OMAaCHOCTh BO3JICUCTBUS HA YKUBBIE OPTaHU3Mbl ONPEEICHHBIX BEIIECTB, TOHUMAs
CMBICJI TOKA3aTeNs MPEIETbHON TOMYCTUMOW KOHUECHTPALINH;

OK 02

I111. HJIA o6yqa10mnxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTSAMH 3J0POBLA:
C(i)OpMI/IpOBaHHOCTI) YMCHUA IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaxX
MO3HAaHWs BCIICCTB U XUMHNYCCKHUX }IBJIGHI/Iﬁ;

OK 04

I112. nnst cnenbIx U cinaboBUAAIIMX OOydaroumxcs: cOpMUPOBAHHOCTh YMEHHUS
MCTIOJIb30BATh PEIbe(pHO TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmcu

XUMUYECKUX (HOPMYII.

CaMOCTOSITENIbHOW paboThl €O
CMU;
- TECTUPOBAHUE
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