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Paboyas nporpamma ob6uweobpasoBaTe/lbHOro npeAamMeta paspaboTaHa Ha
ocHoBe ®PefepanbHOro rocyaapcTBeHHOro obpasoBaTeflbHOro cTaHjapTa CpefHero
obuiero o6pa3oBaHusA, YyTBepXAeHHoro [Mpukasom MwuHo6pHaykm Poccum oOT
17.05.2012 Ne 413 (pea. oT 12.08.2022), pekomeHpgauui no peannsaynnm cpegHero
obuiero o6pasoBaHMa B npefenax 0CBOEHMA 06pa3oBaTe/IbHON NPorpamMmMbl CpefHero
npogeccuoHanbHoro o6pasoBaHuMs oT 1 mapTa 2023 r. Ne 05-592, npumepHoW
nporpammbl, pPeKOMeHoBaHHOW defepasbHbIM T0OCYAapPCTBEHHLIM 61 XXETHbIM
obpasoBaTe/lbHbIM yupexeHumem LONONMHUTENLHOTO npogeccMoHanbHOro
o6pasoBaHuUsa «WHCTUTYT pasBUTUA nNpodeccuoHanbHOro o6pasoBaHusa» (PrboOy
AMNO «NPMO) gns peanusayuy OCHOBHOW MpodeccUoHanbHOW o6pas3oBaTelbHOW
nporpammMmbl CIMO Ha 6a3e 0CHOBHOro 06l ero o6pasoBaHNa C NOJIYYEHUEM CPefHero
obuwero o6pasoBaHua no cneymnanbHoctn 39.02.01 «CoymnanbHaa paboTa».

Paboyasa nporpamma paspaboTaHa B COOTBETCTBUU C PasbACHEHUAMMU [0
(hopMUpPOBaHNID NPUMEPHbLIX 06pasoBaTefibHbIX MpPOrpaMm Y4YebHbIX AUCLUMINH
HayanbHOro NpPogeccCUOoHaNbHOro U cCpefHero npoMeccMoHanbHOro o6pasoBaHma Ha
ocHoBe PefiepaibHbIX rocyAapCTBEHHbIX 06pa3oBaTe/lbHbIX CTaH4APTOB HayalbHOrO
NpogecCUOHaNbHOTIO n cpeaHero npogeccMoHanbHOro o6bpa3oBaHuAa
yTBepXAeHHbIMU W.M.PemopeHKo, AgupekTopom [enapTameHTa rocyaapCTBEHHOM
NOMMTUKM W HOPMATMBHO-NPaBOBOro perynmposaHua B chepe o6pa3oBaHUs
MwuHuctepcTBa o6paszoBaHus U Haykun Poccuiickon ®epepauynm ot 27 aBrycta 2009r.
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1. IACIIOPT IPUMEPHOM MPOT'PAMMBbI YUEBHOM JUCHUIIIMHBI

1.1. Ob6saacTh NpUMeHeHHsI TPOTPAMMBbI

OOmeoOpa3oBarenbHast TUCIHUILTHHA «XUMHS» SBISICTCS YaCThIO MPEIMETHOW O0JIACTH
«OO0IIeCTBeHHBIE HAayKH», U3ydaeTcs B 00meoOpazoBaTeabHOM IuKiIe yueOHoro miaHa OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peaM3yIonx 00pa3oBaTeIbHYI0 MPOTPaMMy CpPEIHEro OO0IIero oOpa3oBaHHsS B Mpelenax
OCBOCHHUSI OCHOBHOH mpodeccuoHaIbHON oOpa3zoBarenpHON mporpammbel CIIO Ha 0Oasze
OCHOBHOTO 00mIero oOpa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
cnermansaoctu 39.02.01 Coyuanvuas paboma.

1.2. MecTro OMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH  mnpodeccHOHAJIbHOMI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:
JlucuumiuHa BXOAUT B 00111e00pa30oBaTeNbHbIN LUK

1.3. Heab 1 niiaHupyeMblie pe3yJibTaThl 0CBOCHHS 1M CHMIIJIMHBI

1.3.1. Ilean 00meodpazoBaTeJIbHOM THCITUTITHHBI

@®opMHUpOBaHME Yy CTYAEHTOB TMPEACTABIECHUS O XHUMHUYECKOM COCTaBISOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI TMPUHSATHS PEUICHUN B J>KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO MMOBEJICHHS B IIPUPOTHON Cpee.

1.3.2 Henu um 3aaa4u JAUCHUILUIMHBI — TpPe0OOBaHHMA K Ppe3yJbTaTaM OCBOCHUS
AUCHUILIMHBI:

3anayu AUCIUIUIMHBL:

1) chopmupoBaTh MIOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TPOIIECCOB U
ABJICHUM B OKpYXalollel Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpPa, B3aWUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbl HEOPraHMUECKHX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakKlHid, OOBSCHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUM C COOJIOZICHHEM TMpaBWJl 0€30macHOr0 OOpalleHus C BellecTBaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS MCNOJIb30BaTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHHKOB;

5) cdopmupoBaTh yYMEHHUS NPOTHO3UPOBATH IIOCIEACTBUS CBOEH JESATENBHOCTH U
XUMHUYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MIPOIIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTIDKCHUH XHMHMUYECKOM HayKu U
TEXHOJIOTUH [T Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECIeurnBaeT TOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

- JIUYHOCHHbBIX:

JI1. B yacTu TPy10BOI0 BOCIIUTAHUSA

- TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

- FOTOBHOCTh K AaKTUBHOW JEATEJIIBHOCTH TEXHOJOTMYECKOM M COLHUAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENTHHO BBITIONHSTH
TaKYIO JIE€ATEIbHOCTD;

- WHTEpEC K pa3InuHbIM chepam npodecCHOHANBHON AeITeTbHOCTH.



JI2. OBJajieHne YHUBEPCAJIbHBIMU Y4€0OHBIMH MO3HABATEIbHBIMH 1€iiCTBUSIMHU:

a) 0a30BbIe JJOTHUECKUE ICHCTBUS:

- CaMOCTOSITENbHO (POPMYIHPOBATh U aKTyalIH3UPOBATh MPoOIEMy, paccCMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBIIMBAaTh CYUIECTBEHHBIM TMPU3HAK WM OCHOBAHMS JUIsl CpaBHEHWS,
Kiaccuukanuu u 0600IICHHS;

— ONpEAENATh LENu JeATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUM UX
JOCTHUKECHHUS;

— BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHUSX;

- BHOCHTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE DPE3YyJbTAaTOB
LEJISIM, OLIECHUBATh PUCKHU IIOCIIEACTBUN JESATENBHOCTH;

- pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELUICHUH KU3HEHHBIX IPOOIIEM.

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

— BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEIOBATENbCKOW M MPOEKTHOW NeATeIbHOCTH,
HABBIKAMU pa3pelieHus mpoosiem;

- BBISIBJISITH  NIPUYMHHO-CIICJCTBEHHbIE CBS3M U aKTyaJM3UpoOBaTh  3ajauy,
BBIIBUTATh THIIOTE3y €€ pEIICHUs, HaXOOUThb AapryMEHThl [UIsl JIOKa3aTelbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- AQHAJIN3UPOBATH IOJYYEHHBIE B XOJI€ PEIIECHUS 33JaYd pe3yJIbTaThbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- YMEThb IE€PEHOCUTh 3HAHUS B II03HABATEIBHYI0 M IPAKTHUYECKYIO 0O0JacTu
KU3HEJEATENIbHOCTH;

- YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00sIacTel;

— BBIIBUTaTh HOBBIE HJIEH, MpeJlaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

- CIIOCOOHOCTh MX MCIOJIB30BAaHUS B IIO3HABATEIbHON U COLIMATILHON MTPAKTHKE.

JI3. B 00J1acTH IEHHOCTH HAYYHOT'0 TO3HAHMS:

- c(OpPMUPOBAHHOCTh ~ MHMPOBO33PEHMS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKW M OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JUAJIOTe KYJIBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYpPHl KakK CpeIcTBa
B3aMMOJICHCTBUS MEXY JTIOAbMH U TO3HAHUS MHUPA;

- OCO3HAHME IIEHHOCTHM HAy4yHOM JEsATEeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IIPOEKTHYIO M MCCIIE0BATENbCKYIO IEATEIbHOCTh UHAUBUIYAILHO U B TPYIIIIE.

JI4. OBi1aieHHe YyHHBepPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

B) paboTa ¢ uHpopmaImei:

- BJIa/IETh HaBBIKAMM MOJy4YeHHUS HMH(OpPMalMM M3 HMCTOYHMKOB pPa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIECTBJIATh TOUCK, AaHajlu3, CHUCTEeMAaTHU3alMI0 M HHTEpIpeTaIfio
MH(pOpMaLUU PAa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMUHBIX (popmarax ¢ yueToM HazHayeHHUs MH(GOpMaluu U
L[EJIEBOM ayTUTOPUH, BBIOMpAasi ONTUMAIbHYIO (POpMY Ipe/ICTaBICHHS U BU3YyalU3aluy;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HMH(OPMAIUU, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

- UCIIONIb30BaTh CPEICTBA MH(OPMAIIMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/lad C COOIIOJCHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



— BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI WH(GOpMAaIUU, WH)OPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH;

— TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

- OBJIaJICHUE HaBbIKAaMH Y4€OHO-HCCIIEOBATEIbCKOM, IMPOEKTHON M COLMAIBHOU
JESITEIIBHOCTH.

JIS. OBaajieHne yHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1eHCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

— IOHMMATh W HCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON W WHAWBHYaJbHOU
paboThI;

- IIPUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH,  OpPraHUW30BBIBATH U
KOOPAMHUPOBATH JEHUCTBHUS IO €€ JOCTHXKECHHUIO: COCTAaBIATH IUIAH JEHCTBUM, PaCIpEEIsATh
POJIH C Y4ETOM MHEHHH YYaCTHUKOB OOCYKIIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATh U BBIMOIHATH padOTy B YCIOBUSIX PEaTbHOr0, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHUS;

- OCYLIECTBIISATh O3UTUBHOE CTPATEIMUECKOE NTOBEACHUE B PA3IMYHbBIX CUTYALMSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

JI6.0OB1ageHNe YHMBEPCAJIBLHBIMH Pery/JsiTUBHBIMU /1efiCTBUSMM:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- MPUHUMATh MOTHUBBI M apryMEHThl APYIMX JIOACH IpU aHalu3e pPe3yJIbTaTOB
JIeATEIbHOCTH;

- MpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH HA OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

JI7. B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMSA

- c(OpMUPOBAHHOCTb IKOJIOTUUECKOM KYJIbTYpbl, HOHUMAaHUE BIUSHUS COL[UAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IJJAHUPOBAHUE M OCYUIIECTBIICHUE JCHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE
3HAHUA LEeJIeN YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA;

- AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAILMX BpEZ OKPYKAIOLIEH cpeae;

- YMEHHE TPOTHO3UPOBATH HEOJAroNpHUSATHBIE HKOJIOTMYECKHUE TMOCIEACTBUS
NpeANPUHUMAEMbIX ACHCTBUMN, TPe10TBpallaTh UX;

- paclIMpEeHME OIbITA AESITEIBHOCTH SKOJIOTUYECKON HAIIPABIECHHOCTH;

- OBJIaJICHHE HaBbIKAaMH Y4€OHO-HCCIIEOBATENbCKOM, MPOEKTHOM M COLMAJIbHOM
JIeATEIbHOCTH;

—  MemanpeomMemHuix:

MI1. BnageTh CUCTEMON XMMUYECKUX 3HAHMM, KOTOpPAsl BKIIFOYAET: OCHOBOIOJATaroIINe
NOHATHS (XMMHYECKUI DJIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIeKTPOHHBIE
opOUTaTM aToMOB, HOH, MOJIEKy/a, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOTHBIN CKEIET,
GbyHKIIMOHATBHAS TPYMIMa, pajguKan, H30MepHus, W30MEepbl, TOMOJOTHYECKUH pPsi, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOAepKAIIIE COSTMHEHHS, OMOIOTHYECKH aKTUBHBIE BEIIECTBA
(YyraeBojbl, KUpbI, OENIKH), MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COCIMHEHUS, KPUCTAIIMUECKasl peUIeTKa, THUIbl XUMHUYECKHX peakuuidl (OKUCIUTETHHO-
BOCCTAHOBUTENbHbBIE, 53K30-M SHIOTEPMHYECKHE, pEakIud HOHHOro oOMeHa), pacTBOp,
AJEKTPOJIUTHI, HEJIEKTPOJINTHI, JIEKTPOJIUTUYECKAS U CCOIanus, OKHCIIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peaklMy, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOEHHUs opranuueckux BemecTB A.M. bytiepoBa, Teopus



SJIEKTPOJUTUYECKON  auccoluanuu, nepuoandeckuit 3akon .M. MengeneeBa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUU S3BIK XUMHUH, (PaKTOIOTUUCCKUE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJy4YeHUU W OE30MaCHOM WCIOIB30BAaHUHM BAKHEHIINX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYCCKON JEATEILHOCTH YEIIOBEKA;

M?2. ymeTh BBISBIATH XapaKTEpHbIC MPU3HAKA M B3aUMOCBS3b W3YYEHHBIX MOHSITHM,
MIPUMEHATHh COOTBETCTBYIOIINE MTOHATHS IIPU OIIMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALICHUN; BBISBIATH B3aUMOCBS3b XMMHUYECKMX 3HAHHUM C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

M3. ymeTh HCNOIB30BATH HAUMEHOBAHUS XMMHYECKUX COCAMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKOW M NPHUKIAJHOW XMMHUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIMX BEIIECTB
(9THIIEH, aleTHIIeH, TIHLEpUH, GeHon, (GopMalbIerua, YKCyCHas KHCIOTa, TIMIWH, YrapHBIH
ras, yrjIeKHCIIbIi ra3, aMMHaK, TallleHas U3BECTh, HETallleHas! U3BECTh, MMThEBAs COAA U APYTHUX),
COCTaBIAATh (DOPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEIICCTB, YPAaBHEHUS XHUMHYCCKHX
peakiuii, 0ObACHATh UX CMBICH; MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAIMU YPABHEHUN XUMUYECKUX PEaKIU;

M4. yMerp yCTaHaBIMBATh [PUHAUICKHOCTh HW3YYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OINPEACIICHHBIM KJjlaccaM M IpyIIlaM COEIWHEHMH, XapaKTepH30BaTh
WX COCTaB M BAXKHEWIIIME CBOWCTBA; OMNPEACNATh BHJBI XUMHUYECKHMX CBSI3eM (KOBaJE€HTHAas,
WOHHAs, MeTaJuIMuecKasi, BOJOPOJHAs), THIIBI KPUCTAUIMUYECKUX PEHIETOK  BEIIECTB;
KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIINH;

MS. chopmMupoBaTh MIPECTABIICHUS: 0 XUMHYECKON COCTaBJISIIOLLIECH
€CTECTBEHHOHAy4YHOW KapTUHbBl MHpA, POJIM XUMHM B TO3HAHUU SBICHUM NOpPUPOABI, B
GbOpMUPOBAaHUM MBIIUICHUS W KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOM TIpaMOTHOCTH,
HEOOXOUMOM AJI peUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpeELE;

M6. yMeTh NMPOBOJUTH PacUeThl M0 XUMUYECKUM (OpMYJIaM B ypaBHEHUSM XUMHYECKHX
peakuil C HUCMOJIb30BaHUEM (DU3WYECKUX BETUYHH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIE YCIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA; HCIIOJIb30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUS [UJIl TPUHITHS pEIIeHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

M7. yMmeTh NNaHUPOBATh M BBIMOIHATE XHUMHYECKUH HKCHEPUMEHT (TpeBpalieHus
OpraHMYECKUX BEIIECTB IPU HArpeBaHUU, MOIYYEHUE OSTUJIEHA U HM3YYEHHE €ro CBOICTB,
KaueCTBEHHBIE PEAKI[UU Ha aJIbJIETH]IbI, KpaxXMaJl, YKCYCHYIO KUCIIOTY; AeHaTypanus OeJIKOB MpH
HarpeBaHUU, [IBETHHIE pPEaKIUU OENKOB; MPOBOIUTHh PEAKIMU HOHHOTO OOMEHa, ONpEAeNsiTh
cpeny BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha Cyib(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KAaTMOH aMMOHHS, peliarh SKCIEepUMEHTAIbHBIE 3adaud 1o Temam "Mertamisl" u
"HemeTannbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKH O€30MaCHOCTH MNpU OOpaIeHUH C
BEIIECTBAMH U J1A0OPATOPHBIM OOOpPYAOBaHUEM; TMPEJACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIHid U (HopMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTp aHanM3UpPOBAaTh XWMHUYECKYI0 HWH(OpPMALHIO, TOTy4aeMyl U3 Pa3HbBIX
HUCTOYHUKOB (CpEACTB MaccoBO MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

M9. BnajgeTh OCHOBHBIMH METOJAaMH HAYYHOTO TTO3HAHMSI BEUIECTB M XHUMHYECKUX
SBJICHHH (HaOJII0/IeHNe, N3MEepEHNe, YKCIIEPUMEHT, MOICTMPOBAHNUE);

MI0. chopMUpoBaTh IIPE/ICTABJICHHUS: 0 XUMHAYECKON COCTAaBJISIOLIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, POJIM XHMHH B TIO3HAHWU SBJICHHH TPUPOJBI, B
GOpPMHUPOBAHUH MBIIUICHUS W KYJIBTYPHl JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,



HEOOXOIUMOMN JJIs pelIeHHs MPAKTUYECKUX 3a7]ad M SKOJIOTHYeCKU 00OCHOBAHHOT'O OTHOILIECHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

MI11. ymerh cobmoaaTh MpaBuiia SKOJIOTHYECKH IIeIECO00PA3HOTO MOBEJACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelbl; YYUTHIBATh OMACHOCTb BO3JIEUCTBHSI HA >KUBBIC OPraHU3MBbl ONpPENEICHHBIX BEIIECTB,
MIOHUMAsl CMBICII IT0KA3aTeNs IPeIeIbHON JOIMYCTUMON KOHUEHTpaIuU

- NnpeAMeTHbIX:

I11.  chopmMupoBaHHOCTH  TPEACTABICHHM: O  XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XHMHM B IO3HAHWU SBJICHHN NpPUPOABI, B
(GOPMUPOBAHUM MBIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (DYHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOUMOM JJIsI PEHICHUS MPAKTUICCKUX 337a9 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON CpENE;

[12. Brajgenune cUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINE
HNOHATHS (XMMHYECKHUI 3JICMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opOUTaIM aToOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
GbyHKIIMOHATbHAS TPYMMa, paguKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIUHEHNUSI, OMOJIOIMUECKH aKTUBHbIE BEILIECTBA
(yrieBoJibl, XKHUpBI, OEIKH), MOHOMEpP, MOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHECHUS, KPUCTAJIMYECKAs pEeIIeTKa, THIBl XUMHUYECKUX peakuuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC, HK30- W JHAOTEPMUYECKHUE, PEAKIMH HOHHOrO0 OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JUccoanus, OKHUCIIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOW pEaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHnuuyeckux BemecTB A.M. byrtnepoBa, Tteopus
3JIEKTPOJINTUYECKON — Jucconuanuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3akoH
COXpaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHUH, (PaKTOIOTUYECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUU H OE€30MaCHOM HCIOJIb30BAHUN BAXKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa;

I13. chopMHpOBaHHOCT, YMEHHUH BBISBISATH XapakTEpPHBIC MPU3HAKA W B3aUMOCBSI3H
W3YYEHHBIX TOHATHN, MPUMEHATh COOTBETCTBYIOIIHUE TIOHATHUS TPU OMUCAHUU CTPOCHHUS U
CBOMCTB HEOPTAHMYECKUX U OPTAaHMYECKHUX BEIIECTB M X NMPEBPAICHUN; BBISBISATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TMOHATUAMH M TPEACTaBICHUSMU JPYIMX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

I14. cdopMuUpOBaHHOCTH yMEHHUN HCMOJIB30BATh HAUMEHOBAHHUS  XUMUYECKUX
COCIMHEHUN MEXIYHApOJHOTO COK03a TEOPETHUYECKOM M MPHUKIAAHOW XUMHUU U TPUBHAIbHBIC
Ha3BaHUs BAXHEHIIMX BEIMIECTB (ITHIICH, aleTWICeH, TIUIepuH, ¢GeHosl, QopMambIeTru,
YKCYCHasi KHCJIOTA, TJWIHUH, YrapHbI ra3, YIJIEKUCIIBIA Ta3, aMMHAaK, TallleHas H3BECTbh,
HeralieHas: W3BeCTh, MUTHEBAs COJa W JAPYTHX), COCTABIATH (OPMYJIBI HEOPTaHUYECKHX U
OPTaHMYECKHUX BEIIECTB, YPAaBHEHUS XHUMUYECKUX PEAKIHH, OOBICHATH WX CMBICT;
MOATBEPXKJIATh  XapaKTEpHblE  XMMHUYECKHE  CBOWMCTBAa  BEHIECTB  COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

I15. cdopmupoBaHHOCTH yYMEHUW YCTaHABIWBATh MPUHAAIC)KHOCTh HU3YUYEHHBIX
HEOPTaHWYECKUX M OPTaHUUYECKHUX BEIIECTB K OMPEIEICHHBIM KJIacCaM W TPYIIaM COSAMHEHUH,
XapaKTepU30BaTh MX COCTaB M BaXKHEUINIME CBOWCTBA;, ONMPEICNISITh BUIBI XUMHUYECKUX CBS3CH
(koBajieHTHasl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS), THUIBl KPUCTAJUIMUYECKUX PEIIETOK
BEIIECTB; KIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKITUN;

[16. BmameHne OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEIIECTB U XHUMHYECKUX
ABIIEHUH (HaOII0ICHNEe, H3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);



I17. chopMupOBaHHOCT, YMEHUW TMPOBOJUTH PACUYETHI MO XUMHUYECKUM (PopMynam M
YPaBHEHMSIM  XMMHUYECKMX  pEakUUuid ¢  HCHOJb30BaHHMEM  (PM3MUYECKUX  BEJIUYHH,
XapaKTEpU3YIOIIMX BEIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; HMCIOIb30BaTh CUCTEMHBbIE XMMHMUYECKHUE 3HAHUS IS
IPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHUEM;

I18. cpopMHUpOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOJIHATh XUMUYECKUNA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IIPU HAarpeBaHWH, MOJYyYEHHE ITHICHA U U3y4YEHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKLUU HA aJbACTUABI, KPaxMaJl, YKCYCHYI0 KHUCJIOTY; JEHaTypalus
OENKOB IpU HarpeBaHUM, L[BETHBIE PEAaKLMM OEJIKOB; MPOBOJAUTH PEAKLUHU HOHHOTO OOMEHa,
OTIpeNeNATh Cpeay BOAHBIX PACTBOPOB, KAaueCTBEHHBIE PEAaKLUMU Ha Cyinbdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pElIaTh 3KCIEPUMEHTAIbHBIE 3aJadd I10 TeMaM
«Metamb» u «Hemeramnabsl») B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH OE30MACHOCTH NpHU
oOpalleHun ¢ BeLeCTBAMU U JIaOOpaTOPHBIM O00OpPYIOBAHHEM; MPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO 3KCIEepUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

I19. cdopMuUpOBaHHOCTH YMEHHS aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMALHIO,
MOJy4aeMyl0 W3 pa3HBIX HCTOYHUKOB (CPEACTB MaccoBOi WHGopMmamuu, cetb VHTepHeT u
Apyrue);

I110. chopMupOBaHHOCTH YMEHHI COOIIOAATH MPaBHIIA SKOJIOTUYECKHU IIETIECO00Pa3HOTO
NOBE/IEHNUA B OBITY M TPYHOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOAHON CpEelbl; YyUYUTHIBaTh ONACHOCTH BO3JCHCTBHUS HA YKUBBIE OPraHU3MBbI
OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII IIOKAa3aTells IPEAEIbHON JOIYCTUMON KOHLICHTPALUY;

IT111. g oOyyaromuxcst €  OIpPAaHUYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OPMHPOBAHHOCTb YMEHUS NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX IO3HAHUS
BELIECTB U XMMHUYECKUX SIBJICHUI;

I112. nns cnenblx M ClHa0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
HCIIOJIB30BaTh pelibepHO ToueuHyro cuctemMy obo3Hauenuit JI. bpaiins g 3anucu XuMUYECKUX

dbopmy.

Oco0oe 3Ha4eHNE TMCOMIIMHA HMeeT npu ¢gopmupoBannu u passutun OK:

OK 01. Beibupath cmnocoObl pemeHHs 3aaad Npo(ecCHOHAIBHOM JesSTeTbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEICTBAa IIOHUCKA, aHAIW3a W HWHTEPIpPETALUU
uH(popMaluu, 1 UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMpoQeccCHOHAIbHON
JeSITeIbBHOCTH

OK 04. Db dexTrBHO B3auUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcyniecTBiasTe yCTHYIO M NMHCBMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEW COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPY)KAIOLIEH Cpeabl, pecypcocOepexeHulo,
OpPUMEHATh 3HAHUS OO0 M3MEHEHUWH KJIMMaTa, HOPUHIUIBI OepeXIMBOro IPOU3BOJICTBA,
3¢ (EeKTUBHO JAEWCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX

JInyHOCTHBIE pPe3yabTaThl PeajJiM3alui NPOrpaMMbl BOCIIMTAHHUS

JIP 09. Co3Haromuii MEHHOCTh >KH3HU, 370pOBbs M Oe3omacHocTu. CoOmogaromuii 1
MPOIMaraHuPYyOIMHUA 3I0pPOBBI 00pa3 XKU3HH (370pOBOE THUTAaHHUE, COONIOJCHUE TUTHEHBI,
PEXKUM 3aHATHH W OTAbIXa, (pU3MUecKas aKTUBHOCTH), JEMOHCTPHUPYIOIIMHI CTpeMJIEHHE K
(¢u3nUecKoMy COBEpIIEHCTBOBAaHUIO. [IposBIIsIONINi co3HaTeNbHOE U 00OCHOBAHHOE HEIIPUSTHE



BPE/IHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynoTpediieHue ajlKorossi, HApKOTHUKOB,
NICUXOAKTUBHBIX BELIECTB, Aa3apTHBIX WIp, JIOObIX (OpPM 3aBUCHUMOCTEH), JECTPYKTHBHOTO
NOBEJICHHS B OOIIECTBE, B TOM YHCIIe B U(PPOBOIA cpefie

JIP10. bepexMBO OTHOCSIIMICS K MPUPOJHOMY HACIHEAUIO CTpaHbl M MHPA,
HPOSBIAIONUN cHOPMUPOBAHHOCTH IKOJIOTUYECKOH KYIbTYPbl HA OCHOBE IMOHMMAHUS BIMSHUS
COLIMATIbHBIX, DJKOHOMHYECKUX U Mpo¢deCcCHOHATbHO-TIPOU3BOJICTBEHHBIX IMPOIECCOB Ha
OKpYXarollylo cpeay. Beipaxarouuii aestenpbHOe HENPUSTHE ACUCTBUN, MPUHOCALINX Bpe.
IpUPOJIe, PACHO3HAIONIMI OMACHOCTH Cpelbl OOWUTaHUs, MNPEAYNpPEkKTAOIINNA PUCKOBAHHOE
MOBEJICHNE JPYTUX IPaxaaH, MOMYISAPU3HUPYIONIHKA CIOCOObI COXpaHEHUs MaMSTHUKOB MPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IIOCENECHHs, BKIIOUCHHBI B OOIIECCTBEHHBbIC WHUIIMATUBEI,
HarpaBJIeHHbIC Ha 3200Ty O HUX

1.4. PekomeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPAMMbI M CHMILIUHBI:
00s13aTeIbHON ayJUTOPHOMN yueOHOM Harpy3ku oOydatromerocs — 70 4acos;
CaMOCTOSITENILHOM paboThl 0Oy4aroIerocs — 2 yaca.



2 CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM JTUCIUILIAHBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O0s13aTe/IbHASL Ay TUTOPHAN YU4eOHAsT HArpy3Ka (Bcero) 70
B TOM YHCIIC:
TEOpeTUIecKoe o0ydeHne 32
MPaKTUYECKHUE 3aHATHS 38
B dbopMe  MPAKTUYECKOW  TMOATOTOBKH (mpodeccroHaIbHO 28
OPHEHTHPOBAHHOE COJICPIKAHIE)
meopemuyeckoe ooyuenue 10
npakmuyecKue 3aHAmusl 18
CamocTosTenpHas padora (Bcero) 2

HauBUAyaIbHBIN POEKT (na/HeT)™*

He npedycmMompeHo

[Ipomesicymounas ammecmayus 8 popme: oughgepeHyuposannulii 3auem




2.2. TemaTn4yecKuii IJIaH M coJePKaHUE TUCUUILINHBI

HanmenoBanmue pazaenoB| Coaep:xxkaHue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), O0bem YpoBeHb
H TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYMH) 4acoB O0CBOEHUA
1 2 3 4
Pazngea 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1 Conep:kaHue y4eOHOIr0o MaTepHuaJa: 4
Crpoenue aToMOB 1 |CoBpemennass Mopenb cTpoeHHst aTomMa. CHMBOJUYECKUN S3bIK XUMHU. XUMHUYECKUN 2 1
XMMHUYCCKUX 3JICMCHTOB U DIIEMEHT. DJICKTpOHHAs KOHPUTypanus atoma. Kiiaccupukanus XUMUIECKHX JICMEHTOB (-,
IPHUPOJIa XUMHIECKOM p-, d-onmementsl). BaleHTHbIE DJEKTPOHBI. BajgeHTHOCTh. DJEKTPOHHAS  IPUPOJA
CBs3U XUMHUYECKON CBSI3U. DJCKTPOOTPHUIATEIHBHOCTh. BHABI XMMHUYECKON CBSI3M (KOBAJICHTHAS,
MOHHAs, METAJUIMYECKasl, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTnyeckoe 3ansitue Ne 1: Perienue 3a1anuii Ha UCMOJIb30BAHUE XUMUUYECKON CUMBOJIUKHU U 2 2
Ha3BaHUU COCIMHEHHUI M0 HOMEHKJIATYPE MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIaTHON
XAMHAA W TPUBHUAIBHBIX HA3BaHUW JJII COCTaBIICHUS XUMHUYECKUX (POPMYN JABYXaTOMHBIX
coeMHEHUH (OKCUAOB, CYIb(UIOB, THAPUIOB U T.N.) U APYTrUX HEOPTaHUYECKUX COCIUHEHUM
OT/IEIBbHBIX KJIACCOB.
[IpakThueckne 3alaHusl HA YCTAHOBJICHHE CBS3M MEXKIYy CTPOCHUEM AaTOMOB XHWMHUYECKHX
AIIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUH B
COOTBETCTBUU C MOJIOKEeHUEM [leproanyueckoit cucteMsl.
Tema 1.2 Copeprxanue y4eOHOIro MaTepuaJa: 2
[Tepuonnueckuii 3aKOH U
Ilpogeccuonanvno opuenmuposannoe cooepircanue 2 2

tabmuma J[.1. MenneneeBa

IIpakTnyeckoe 3amsaTtue Ne 2: Ilepumonmueckas cucremMa XUMUYEeCKUX dieMeHToB JI.U.
MenneneeBa. ®usnyeckuii cmpica [lepuonnueckoro 3akona /[.1. MenneneeBa. 3akOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B

COOTBETCTBHH C IIOJOXKCHHUEM XHUMHYCCKOI'O DJJIEMCHTa B HepHOJIH‘IeCKOfI CHCTEME.

MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepumonmueckoro 3akona JI.MI. Menneneesa.
[Iporno3e! I.1. Menaeneea. OTKpbITHE HOBBIX XUMHUUYECKUX JIEMEHTOB.
Penrenue 3aJaHuid = Ha

NPAKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUYECKUX

«MeTamnuecKkre/HeMeTalINYECKIE

XapaKTepU3aIuio

XUMHUYCCKUX QJIEMCHTOB CBOI>'ICTB3_,




DIIEKTPOOTPULIATENIBHOCTh XUMHMUYECKUX JJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
CTPOCHMEM U IIOJIO)KCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.H.

MeHneneeBa»
Pa3nen 2. XuMuyeckue peakuuu 10
Tema 2.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4
Tunbel xumupueckux 2 Knaccudukauus U TUNBI XUMUYECKHUX pEaKUUd C ydyacTUEM HEOPraHUYECKUX BEIIECTB. 2
peaxnuin CocTaBiieHHe ypaBHEHUI peakluil COeAMHEHUS, Pa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.U.
peakLMii TOpeHHsl, OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUs] ~ OKUCJIEHUS-BOCCTaHOBieHMS. (CreneHb  okuciaeHus.  OKUCIUTENb U
BoccTaHOBUTENb. (COCTaBlieHHE M  ypaBHUBAHHME OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHbBIX
[PEAKIMii METOJJOM IIEKTPOHHOTO Oananca. OKUCIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU B
[IPUPO/IE, IPOU3BOACTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTuyeckoe 3anstue Ne 3: KosMuecTBeHHbIE OTHOUIEHUSS B XUMHUU. (OCHOBHBIE 2
KOJIMYECTBEHHBIE 3aKOHbI B XUMHH U PAcyeThl 10 YPaBHEHUSAM XMMUUYECKHX peakuuid. Mosb Kak
€IMHUIA KOJIMYECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPAHEHHSI MAaCChl M SHEPTUU. 3aKOH
ABorazipo. MounspHslii 00beM ra3oB. OTHOCUTENbHAS TIIOTHOCT ra30B. PacyeTsl 1o ypaBHEHUSAM
XUMHYECKHX PEaKIUi C WUCHOIb30BaHMEM MAacchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 2.2 CopaeprxaHue y4eOHOIro MaTepuaJa: 6
Onekrponutnyeckas |3 Teopust DJIEKTPOIUTHYECKON auccomuanuu. HWoOHBL. DIEKTPOJIUTHI, HEIIEKTPOIUTHI. 2
JAUCCOLMAIINS U HOHHBIN Peaxiiuu nonnoro ooMena. CocTtaBieHHE peakinii HOHHOTO 0OMEHa yTeM COCTAaBJICHHS UX
obmeH MOJIHBIX U COKPAIIEHHBIX MOHHBIX ypaBHEHUU. KHUCIOTHO-OCHOBHBIE peakiuu. 3agaHusl Ha
COCTaBJICHUE MOHHBIX PEAKIUN
IIpakTnyeckoe 3ansaTue Ne 4: JlaboparopHast paboTa “THUITbI XUMHUYECKUX PEaKLUii”. 2
VccnenoBanue TUNIOB (10 COCTaBY M KOJIMYECTBY HCXOTHBIX U 00pa3yIOIUXCS BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE Cpeibl
BOJIHBIX PACTBOPOB. 3a/IaHUS HA COCTABJIEHUE HOHHBIX PEaKIU
IpakTuueckoe 3ansaTue Ne S: KonrponpHas padota mo teme CTpoeHHE BEIIECTBA U XUMUYECKHE
peakuuu 2
Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHNYECKUX BellecTB 16
Tema 3.1 Conep:xanue yueOHOTro MaTepHaJia: 4




Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

[Ipenmer Heopranuueckoir xumuu. Knaccuukanus Heopranndeckux BeuiecTs. [IpocTeie u
CIIOXHbIE BemiecTBa. (OCHOBHBIE KJIACChl CJIOXKHBIX BEHIECTB (OKCUABI, THIPOKCH]IBI,
KHCIIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKMX BEIIECTB. ArperaTHble COCTOSHUS
BemiecTBa. Kpucrammueckue U aMOpQHBIC BellecTBa. THIBI KPUCTAIMYECKUX PEIIETOK|
(aToMHasi, MOJIEKYJIApHAsi, MOHHAs, METaJJIMYecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMICTB
BELICCTBA OT THUIA KPUCTAUIMYECKOM PEIIETKU. 3aBUCUMOCTb XUMHUYECKOW AKTUBHOCTU
BEUICCTB OT BHMJAa XUMUYECKOW CBSI3M M THUNA KPUCTAUIMYECKOM pemeTku. IIpuunHel

MHOFOO6paSI/IH BCIICCTB

IIpakTuyeckoe 3ansitue Ne 6: HomeHknaTypa HeOpraHMYeCKHUX BEILLECTB: Ha3BaHUE BEILECTBA
MCXONI M3 MX XUMHYECKOW (OPMYIBI WIM COCTABICHHE XWMHUYECKOW (OPMYNBI MCXOAS M3
Ha3BaHUs BelecTBa 1o MexayHapoaHoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYpE.

PerieHue mpakTUYECKUX 3a/laHUi M0 Kiaccu(UKaui, HOMEHKIAType U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (YrapHbIM Ia3, yIrJIeKHCIbli Ia3, aMMHUaK, ramieHas
M3BECTh, HEralleHas W3BECTb, MUThEBAs COJa M JIPYTUX): HA3bIBaTb U COCTAaBJIATH (HOPMYJIbI
XUMHUYECKHX BELIECTB, ONPEAEIIATh IPUHAJIEKHOCTD K KJIACCy.

lIcTouHNKM XHMMHUUYECKOM HH(popmanuu (cpeAcTB MaccoBod HMHpopMmainuu, cetb MHTepHeT u
npyrue). [louck nudopmanuy no Ha3BaHUAM, HAECHTU(PHUKATOPAM, CTPYKTYPHBIM (GopMyJiam

Tema 3.2
DU3HKO-XUMHYECKIE
CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB

Conep:xaHue y4eOHOro MaTepuaJia:

S

Ipogheccuonanvno opuenmuposannoe cooeprcanue

Mertamnel. O0mmue pu3nYeckue U XUMHUECKUE CBOWCTBA MeTaioB. CHOCOOBI MOTyUeHHUS.
3HaYCHWE METAJUIOB W HEMETAJUIOB B TPUPOJAC M JKU3HEACATEIBHOCTH 4YElOBeKa M|
opranu3MoB. Koppo3usi MeTayuioB: BHUABI KOPPO3WH, CIOCOOBI 3alllUThl METaIOB OT|
KOPPO3UH

IIpogheccuonanvno opuenmuposannoe cooepiricanue

Hemeramnel. OOmme Quisnueckue W XUMHUYECKHE CBOMCTBA HEMETALIOB. THMUYHBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanuss u HOMEHKJIaTypa COEAMHEHMH
HeMeTalIoB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE

Ilpogheccuonanvno opuenmuposannoe cooepicanue
XVWMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEHIECTB (OKCHIOB,
TUAPOKCHUIOB, KHUCJIOT, COJIeW M Jp.). 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWMCTB IPOCTHIX

BEIECTB, BOJOPOAHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCH]IOB




IIpogpeccuonanvno opuenmuposannoe cooeprcanue
IIpakTnyeckoe 3ansaTue Ne 7: CocTaBieHHME ypaBHEHMHM XMMHUYECKHMX pPEaKLHMM C ydacTuem
[IPOCTBIX U CJIOKHBIX HEOPraHWYECKHMX BELIECTB: METAUIOB U HEMETAJUIOB; OKCHJIOB METAJIOB,
HEMETAJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUH W aM(pOTEPHBIX
TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
PenieHye NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, ITOJIyYECHUE
1 0€30MacHOE MCIIOJIb30BaHUE BA)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOH
NEATEIIBHOCTH YEJI0OBEKA

Tema 3.3
WNnentudukanus
HEOPTaHMYECKUX BEIICCTB

Conep:xaHue y4eOHOro MaTepuaJia:

IIpogheccuonanvno opuenmupoganHnoe cooepicanue
IpakTuyeckoe 3anaTue Ne 8: JlaGoparopHas pabora «/neHTHHUKAIHMA HEOPTraHWMYECKHX
BEILECTB». PellleHne HSKCHEePUMEHTAIBHBIX 33Jad [0 XHMHYECKHMM CBOMCTBAM METAIIOB H
HEMETaJUIOB, TI0 PAaCIIO3HABAHUIO U TOJYYCHUIO COSTMHEHUI METAITIOB M HEMETAJIJIOB.

M nentnukanys HEOPraHMIECKUX BEIIECTB C HCIOIb30BAHHEM MX (PH3HKO-XUMHUUECKHX CBOICTB,
XapaKTepHBIX KadeCTBEHHbIX peakiuil. KauecTBeHHBble peakuuu Ha cyinbdar-, kapOoHaT- H
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHMUA

IIpakTuyeckoe 3ansaTue Ne 9: KonrtponbHas pabora mo Teme CBoilcTBa HEOpraHMYECKHX
BEIIIECTB

Pa3nes 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BEIECTB

24

Tema 4.1
Knaccudukanus, cTpoeHue
¥ HOMEHKJIaTypa
OpFaHquCKHX BCIIICCTB

Conep:xkaHue yueOHOT0 MaTepuasa:

8  [losiBneHue u pa3BUTHE OPraHUYECKOW XMMHUHU Kak Hayku. IIpeamer opraHM4eckoil XUMHU.
MecTo ¥ 3HaUEHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XMMHYECKOE CTPOCHHME KaK MOPSJIOK COCAVMHEHUS aTOMOB B MOJIEKYJIE COTJIAaCHO HX
BAJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUH XHUMHUYECKOTO CTPOEHHS OPraHWYECKHX
coequuennit A.M. bytiepoBa. YriaepoaHsblil CKeeT OPraHuYeCcKo MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUs MOJEKyI. M30MepHst 1 n30MeEpBI.

[TonsTue o pyHkunoHanbHOM rpynmne. Panukan. [puHuune! knaccupukanuy opraHu4ecKux
coeIMHEHU. MexXayHapoHas HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATypbl OPraHU4eCKUX
coequHeHuil. IlonsTHe 00 a30TCOAEPKAIIMX COCIUHEHUSAX, OMOJOTHYECKH aKTHUBHBIX|
BemiecTBax (yriieBojuax, XHpax, Oelkax H Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|

(MOHOMED, TOTUMEP, CTPYKTYPHOE 3BEHO)




IIpakTyeckoe 3ansitue Ne 10: HomeHknatypa opraHn4eckux COSUHEHUN OTIENIBbHBIX KJIaCCOB
(HachILICHHBIC, HEHACHIIIEHHBIE U apOMATHYECKUE YIIEBOAOPOAbI, CIUPTHI, (DEHOIIBI, albIETUIH,
KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHHE IOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(opMyT OpraHMYECKMX BEIIECTB OTIENBHBIX KJIacCOB, WCIHOJB3yd WX HA3BaHUS IO
CHUCTEMaTHYeCKOW M TPHUBHAJIBHOM HOMEHKJIAType (3TWJEH, aleTWIeH, INIMLUEpUH, (eHol,
(dopmanbaeru, ykCycHas KUCIOTa, IUIMH). Pacdersl mpocteimeil (GopMyibsl OpraHu4ecKoil
MOJIEKYJIbl, UCXO/IS1 U3 3JIEMEHTHOI'0 cOCcTaBa (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COCIMHEHU I

Conep:kaHue y4eOHOro MaTepuaJia:

12

9  |Qusuxo-xumuueckue — C60UCMBA  OP2AHUYECKUX  COCOUHEHULl  OMOEeNbHbIX  KIACCO8
(ocobennocmu Knaccuurayuu u HOMEHKIAmMypbl 6HYMpU KIACCd;, 20MON02UYeCKUll pso U
obwas Qopmyna; uzomepus,; @uauyeckue CEOUCMEA; XUMUYECKUe CE0UCmed; CHnocodwl
nonyuenus):

— TIpeneNbHBIC YIIeBOAOPOIbl (aIKaHbl M LUKJIOATKaHbl). ['opeHHe MeTaHa Kak OAHMH W3
OCHOBHBIX HMCTOYHUKOB TeEIJla B TMPOMBIIUIEHHOCTH U ObiTy. CBOMCTBa NPHPOJHBIX|
YTJIEBOAOPOAOB, HAX0XK/IEHHE B IPUPO/IE U IPUMEHEHUE aJIKaHOB;

— HempeAenbHbIC (AJKEHBI, AJKUHBl W aJKAJWEHBI) W apOMATHYECKHE YTIIEBOJIOPO/IBL.
["opeHue aneTmiieHa KaKk UCTOYHUK BBICOKOTEMIIEPATypHOTO TUTAMEHH ISl CBAPKU U PE3KH
METaJIIIOB

10 |Pusuko-xumuyeckue  ceolicmea  OpeAHUYECKUX  COCOUHEHUN  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccugurayuy U HOMEHKIAMYpbl HYMPU KIACCA, 20MON0SUYECKUl PO U
obwas ¢opmyna; uszomepus; Qusuyeckue ceoucmea; Xumuieckue CeouUcmed; cnocoovl
nonyuenus):

— KUCJIOPOJCOJEp KAIINe COeTUHEHUS (CIUPTHI U (PeHOIbI, KapOOHOBBIE KUCIOTHI U 3(QUPHI,
QIbJIETUIbl U KETOHBI, HUpbI, yriaeBonbl). IIpakThueckoe NpUMEHEHHE ATHIIEHTIIUKOIS,
ruuepuHa, ¢enona. I[Ipumenenue Qopmanpiaeruia, aneTanbIeruia, YKCyCHONW KHCIOTHI.
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOWCTBA Mbljia

11 | Qusuko-xumuyeckue ceolicmeéa  OpeAHUYECKUX  COCOUHEHUU  OMOENbHbIX  KIACCO§
(ocobennocmu Kaaccugurayuu u HOMEHKIAMYPbl 6HYMPU KIACca, 20MON02UYECKUll psio U
obwas ¢opmyna; uszomepus; Quuyeckue ceoucmea; Xumudeckue C80UCmed; Cnocodvl
nonyueHus):

— a30TCo/epKalUe COeIMHEHUsI (aMUHBI U aMUHOKHUCIIOTHI, OeKu). BeicOKOMOeKyIsipHbIe




coeuHEHUs (CHHTETHYECKHMEe ¢  OWOJIOTMYECKU-aKTUBHBIE). MoHOMEp, MoIuMep,
CTpYKTypHOE 3BeHO. [lonuMmepusanust H3TWieHAa KAaK OCHOBHOE HAalpaBJICHHUE €r0
HCIIOJIb30BaHUS.

['eHeTHUeCcKas CBSA3b MEXKY KJIACCAMU OPTaHUYECKUX COEIUHEHUIN

IIpakTnueckoe 3anstue Ne 11: CBoiicTBa OpraHUYECKHMX COCIAMHEHUNM OTACIBHBIX KJIACCOB
(TpuBHAJIBHAS W MEXIyHapOHas HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CITOCOOBI MOTYYCHU):
npeaeibHble (IKaHbl W IMKJIOAJTKAHBI), HENpeneabHbIC (QJIKCHBI, AJIKWHBI W AIKaIUCHBI) U
ApPOMATHYECKHE YTICBOIOPOABI, CIIUPTHI U (EHOJBI, KAPOOHOBBIE KUCIOTHI U d(UPHI, AlIbICTUIBI
M KETOHbI, aMHUHBI WU AaMHHOKHCIJIOTHI, BBICOKOMOJICKYJIIPHBIE COCIUHECHMS. 3aJaHus Ha
COCTABJICHME YpaBHEHUN XUMHUYECKMX pEaKIUH C y4acTMeM OpPraHWYECKUX BEIIECTB Ha
OCHOBaHHUU UX COCTaBa U CTPOCHHUS

IIpakTuyeckoe 3ansaTue Ne 12: CocraBieHue cxeM peakiuil (B TOM YKCIE MO MPEII0KEHHBIM
[[ENIOYKaM MPEBpaIlleHUH ), XapaKTEPU3YIOIUX XUMUUYECKHUE CBOMCTBA OPraHMYECKUX COeIMHEHUN
OTJICbHBIX KIJIACCOB, CIOCOOBI WX IMOJYYEHHsS M Ha3BaHHE OPraHUYECKUX COEIUHEHUH 10
TPUBUAIILHON WJIM MEXKIYHAPOJHON CUCTEMAaTHYECKON HOMEHKIIATYpE.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha CBOWCTBA OPTraHMYECKHUX
COCTMHEHU I OTJEIBHBIX KJIACCOB

IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IpakTnyeckoe 3ansitue Ne 13: JlaGoparopHas pabota “IIpeBpalieHusi OpraHMuECKUX BEIIECTB
npu HarpeBaHun". IlosydeHne 3TUiIeHAa M M3YYEHHE €r0 CBOWCTB. MoJennpoBaHHE MOJIEKYN U
XUMHUYECKHX IIPEBPAICHUN HA IPUMEpPE dTaHa, STUIICHA, alleTUIIEHa U JIp.

Tema 4.3
WNnentudukanus
OpTraHUYECKUX BEIECTB,
WX 3HAYCHUE U
MpUMEHEHNE B OBITOBOU U
MIPOU3BOJCTBEHHOMN
NEeSATEIbHOCTH YeIOBEKa

Conep:kaHue y4eOHOTro MaTepuasa:

12 |buoopranuveckwe coequHEHHs. [IpuMeHeHWe W OHWOJOTrHYecKas pPOJb  YIJIEBOJOB.
OKI/ICJ'IGHI/Ie yrHeBOJIOB — HUCTOYHHUK 3Hepr1/m KHUBBIX OpFaHI/ISMOB. O6J'IaCTI/I HpI/IMeHeHI/Iﬂ
aMUHOKHUCIIOT. [IpeBpaimienuss OenkoB mNHIIM B opraHuzMe. buonoruueckue QyHKINH
OenkoB. bronorndeckue GyHKIHMH KUPOB. Ponb opraHrueckoil XUMHUH B PELICHUH TIPoOieM
[HUIIEBOM 0€30IMacCHOCTH

13 |[Ponp oOpraHMYecKko XMMHMHM B pEUICHHH NpoOJIeM HHEPreTHUecKoi Oe30MmacHOCTH, B
[Pa3BUTHH MEIWIUHBI, CO3JaHMH HOBBIX MAaTEpUANOB, HOBBIX HMCTOYHUKOB HSHEPrUH
(ampTEepHATUBHBIE MCTOYHUKU FHEpruu). OMacHOCTh BO3JEHCTBUS HA >KMBBIE OPTaHU3MBbI
OpraHMYECKUX BELIECTB OTHENbHBIX KJIAccoB  (YIJ€BOJOPOABI, CHUPTHI, (EHOJIBI,




XJIOPOPTAaHUYCCKUC TMPOU3BOAHBIC, AJIBACTHABLI U I[p.), CMBICJI TOKa3aTejiss MNPCACIIbHO|

JTOITyCTUMOM KOHLIEHTpaluu

Ilpogheccuonanvro opuenmuposannoe cooeprycanue

IlpakTuyeckoe 3ansitue Ne 14: JlaGoparopHas pabora: «VneHTudukanus OpraHMYECKUX
COCTMHEHUIN OTHENbHBIX KiaccoB». MaeHTuukanus OpraHM4eCKHX COECTUHEHUH OTAENbHBIX
KJIacCOB (Ha TMpUMepe albJerujioB, Kpaxmala, YKCYCHOW KHCIOThI, OCJIKOB U T.I.) ¢
MCIIOJIb30BaHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KAaueCTBEHHBIX PEaKIIMM.
Jlenarypanuss Oenka mpu HarpeBanmd. L[BeTHhle peakmum OenkoB. BO3HHWKHOBEHHE
QHATTUTUYECKOTO CHUTHAJIa C TOYKM 3PEHUS XHUMHUUYECKHX IMPOIECCOB TMPU MPOTEKAHUU
KAYeCTBCHHOW PEaKIUH, IO3BOJISIONICH HICHTU(PUIIUPOBATh MPEIJIOKCHHBIE OPraHUYECKUE
BEIECTBA

IIpakTuyeckoe 3ansaTue Ne 15: Konrtponpnas pabora mo teme CTpyKTypa M CBOKHCTBA
OpraHMYECKUX BEIIECTB

Pa3zgen 5. Kunernueckue

¥ TEPMOJMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKUX PeaKIuii

Tema 5.1
CKOpOCTh XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE pABHOBECHE

Conep:kaHue y4eOHOro MaTepuaJa:

o

14 |CxopocTh peakiuuu, €€ 3aBUCUMOCTb OT DPA3JIMYHBIX (DAKTOPOB: MPHUPOJBI PEAruPyIOLINX
BEILIECTB, KOHIIEHTPALIMM PEarupyrolnX BEIIECTB, TEMIIEPATYPhI U IUIOIIAINA PEAKIHMOHHON
NoBepXHOCTU. TeruoBble 3()(EKTbl XUMHUECKHX peakUui. DK30- U 3HIOTEPMUYECKHUE,
peaxKuu.

OOpatuMocTh peakuuid. XHMMHUYECKOe paBHOBECHE M €ro CMELIeHHE 0] JACHCTBUEM
pa3n4HbIX (HAaKTOPOB (KOHIIEHTpPALUMS pPEareéHTOB WM HPOAYKTOB pPEAKIMH, JaBJIECHHUE,
TeMIeparypa) A CO3JaHHs ONTUMANbHBIX YCIOBUN MPOTEKAHUS XUMHYECKHUX MPOIECCOB.
[ Ipunnun Jle HlaTense

Ilpogheccuonanvno opuenmuposannoe cooeprcanue

IIpakTuyeckoe 3anaTue Ne 16: PemreHne npakTUKO-OPHEHTHPOBAHHBIX 33JaHUM Ha aHAIU3
(akTOpOB, BIUAIOMIMX HAa HM3MEHEHHE CKOPOCTH XUMHUYECKOW peakiuH, B T.4. C MO3MLHUH
PKOJIOTHYECKU 11eN1eCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOILEH IIPUPOJIHON CPEIBI.

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha npumeHeHue npuHnuna Jle-Illarense s
HaXO0XKJCHNUs HAIpaBJICHUs CMEILEHHs] pPaBHOBECUS XMMUYECKOM peakUuu U aHaiau3 (akTOpOB,
BIUAIONINX HA CMEIEHUE XUMUYECKOTO PaBHOBECHS




IIpakTuyeckoe 3ansaTue Ne 18: [Touck u aHanu3 KelcOB O MPUMEHEHUH XUMHUYECKUX BELIECTB U
TEXHOJOTHI ¢ ydeToMm Oynymed npodeCcCHOHATBHOW NEeATENHHOCTH IO TeMaM: Ba)KHEHIne

CTPOUTENIHBIE MaTepHalbl, KOHCTPYKLHUOHHBIE MaTe€pUalbl, KpacKH, CTEKJIO, KepaMmHKa,

Pa3nen 6. PacTBopsl 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 2
Hortirite 0 pacTsopax 15 [lIpogheccuonanvrno opuenmuposanmnoe cooepricanue 2
PacTBopeHne kak Qu3nko-xuMudeckuid mponecc. PactBopbl. CrocoObl NPUTrOTOBIIEHUS]
pacTtBOpoB. PacTBoprMocTs. MaccoBas 10J1s1 pacTBOPEHHOr o BeniecTBa. CMbICI ITOKa3aTes
[IPEJIEIbHO JIOIYCTUMONW KOHILIEHTPALMM U €ro MCIIOJIb30BAaHUE B OLEHKE SKOJIOTMYECKON
0€30M1aCHOCTH.
[TpaBuiia 3KOJIOTUYECKHU 1I€JIECO00PAa3HOrO MOBEACHUS B OBITY U TPYAOBOM JAESATEILHOCTU B
[EJISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpYXarolled IPUPOJHOM Cpenbl; ONacHOCTh
BO3/1CHCTBUS HA )KUBbIE OPraHU3MbI OIIPECIICHHBIX BEILECTB.
PerieHue NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPBI, UCIOIb3yEMBIE B
OBITOBOM 1 IPOM3BOJICTBEHHOM JIESITEIbHOCTH YETIOBEKA
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia: 2
UccnenoBanue CBOUCTB  |[Ipogheccuonanbio opuenmuposannoe cooepiicanue 2
pacTBOpOB IpakTnuyeckoe 3ansitue Ne 17: JlaGopatopnas paborta «IIpuroroBieHne pacTBOPOBY.
[lpuroroBneHre pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuu (C TMPaKTHUKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U OMNPEIEIIEHNE CPebl BOAHBIX pacTBOPOB. PerieHue 3anad Ha
[IPUTOTOBJICHHE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM eSITeJIbHOCTH YeJI0BeKa 6
Tema 7.1 Xumusn ¢ ovimy (Conep:xkaHue y4eOHOIro MaTepHaJia: 6
U NPOU3600CMEEHHOTL 16 [Ipogheccuonanvno opuenmuposannoe cooeprcanue 2
OesamenbHOCmU YeoeeKa Hogeiimue nOCTHXKEHUS XMMUYECKOW HAyKHM M XMMHUYECKOW TEXHOJIOTMU. Ponb XumMuu B
00eCreYeHn SKOJIOTUYECKOM, SHEPreTHYecKO U MHUIIeBOM O€30MacHOCTH, Pa3BUTHU
MeaunuHbl. [lpaBuia mowcka M aHanmM3a XUMHYECKOM HHQPOpPMAIMH W3 Pa3iIHMYHBIX
MCTOYHUKOB (HaydHas M y4uyeOHO-Hay4yHas JIMTepaTypa, CpecTBa MaccoBON HHQOpMaIuH,
ceTh VIHTEpHET)
Ipogeccuonanvno opuenmuposannoe cooeprcanue 2




MaTCpHAJIbl OJId 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, TCKCTUJIbHLBIC BOJIOKHA, MCTOYHUKHU OSHCPIUMH,
OpTaHU4YC€CKUC U MUHCPAJIbHLBIC YI[O6peHI/I$I, JICKApCTBCHHBIC BCIICCTRBA, OBITOBAST XUMHUSL.

Ipogeccuonanvno opuenmuposannoe cooepircanue 2
IpakTudeckoe 3anaTue Ne 19: 3amura: [IpencraBnenne pe3ynbTaToB pelieHUs KEHMCoB B hopme
MUHU-I0KJIa/1a C Ipe3eHTalnen
HuddepennrpoBanHbIi 2
3aueT
Bcero 72




3 YCJIOBUSI PEAJTU3ALIMY TPUMEPHOI IPOrPAMMBI
YYEBHOM JUCLUILINHBI

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevyeHn 0

OcBoeHne mporpaMMmbl  00IIEOOPa30BATENHLHON Y4EOHOW JUCHUIUIMHBL  «XHUMUS
IpeJrnoiaraeT Hajauuue B MpodeccHoHanbHOM 00pa3oBaTebHON OpraHHU3aliK, pean3youieit
o0pa3oBaTelbHYI0 IIpOrpaMMy cpefHero obmiero odpazoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOIO 00IIero 00pa3oBaHMSs, CIEIUATU3UPOBAHHOIO YYeOHOr0 KaOuHeTa, B
KOTOPOM HUMEETCSI BO3MOXXHOCTh 00ecreyuTh CBOOOAHBIA nocTyn B HWHTepHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHOJ] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIIXCA.

Jlnist peanu3aniuyl MPOrpaMMbl TUCIMITIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHeluanbHble TOMEMICHUS: Y4YeOHBbIH KaOMHET XHMHUU W/HMIM y4eOHOM XMMHUYECKOH
nabopaTopuu.

OO6opynoBanne yueOHOro KabuHeTa (HarJIsIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIiell MOJIEKYJ, MOJENU KPUCTAIIMYECKUX PEHIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMH IOJHMMEPOB; KOJJIEKIMS TOPHBIX TMOPOJ U MHUHEpajoB, Tabiuua
MenneneeBa, yueOHbie GuibMbl, HUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEIACHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

Oo6opynoBanue J1adoparopum U padoyMx MecT JadOpPaTOpUM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE M MOKPOBHBIE CTEKIIA, MIIAHIIETHI
JUISL KamelbHBIX peakiuii, (uabTpoBanbHas Oymara, MpPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATUBBI IS
IpoOUPOK; MEPHBIE IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEIUTENbHbIC IMINHAPUIECKHE
(50-100 mu1), cTynKM ¢ mecTHKOM, (apopoBbIie YalIKH, MHHIETHI, (GUIBTPHI OyMaKHbIe, BaTa,
MapJsi, YacoOBBIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpaTOpHBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ui MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), AepKaTenn
JUTSE TPOOUPOK, CKIISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmaTenan; NUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mm) u Mepsle konOwl (25, 50, 100 u 200 mm), BoasHas OaHs (UIU
TEPMOCTAT), CTEKJISHHBIE MNAJOYKM; KOHUYECKHe KonObl ans TurpoBaHus (50 m 100 mo);
UH/IMKATOpHBbIE TOJOCKUM [uid onpeneneHuss pH u cTaHgapTHas HMHIUKATOpHAs IIKala;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UTU aHATTMTUYECKUE
Bechl, pH-MeTpsI, cymibHbIN IKad, u 1p. 1adopaTopHOE 000pYyI0BAHNE.

3.2. UndopmannoHHoe obecrniedeHHe peajqn3alui NPorpaMmMbl

OcHOBHBIC HCTOYHHMKH:

1.T'a6puensn, O. C. Xumus. 11 xnacc (6a30Bblii ypoBeHs): yuebnuk / O. C. I'abpuensH,
. T'. Octpoymos, C. A. CnaakoB. — 5-e u3j., ctep. — Mocksa: [IpocBenienune, 2023. — 127, [1]
c. mr — ISBN  978-5-09-103623-7. —  Tekcr: oamekrponnsi. —  URL:
https://znanium.com/catalog/product/2089904
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2.T'abpuensia, O. C. Xwumus: 10-ii kimacc (6a30Bblii ypoBeHb): yueOHuk / O. C.
['abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3z., crep. — Mocksa: [Ipocsemenne, 2023.
— 128 c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponsbii. — URL:
https://znanium.com/catalog/product/2089902

3.Pymsuruc, I'. E. Xumus. 10 knace. bazoBsiit ypoenb: yuebnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. — 9-e uzn. — Mocksa: M3natenscTBo «IIpocBenienuey, 2022. — 224 ¢. — ISBN 978-5-
09-099536-8. — Tekcr: anexkrpounsiii. — URL: https://znanium.com/catalog/product/2090093

4.Pymsutuc, I'. E. Xumus. 11 knacc. bazossiii ypoBens: yaeonuk / I'. E. Pynsutuc, @. I'.
®enpaman. — 9-¢ uzn. — Mocksa: M3natenscTBo «IIpocBenienuey, 2022. — 224 ¢. — ISBN 978-5-
09-099537-5. — Tekcr: anexkrponnsiii. — URL: https://znanium.com/catalog/product/2090096

Jlono/JiHuTeIbHbIE HCTOYHUKH:

1. Baiitaep, B. B. Xumus: yae6noe nocodue / B. B. Baiitaep, O. A. HeBonuna, E.
B. Konsiesa ; nep. Ha anrin. s13. E. B. KonsieBoii ; MuH-Bo Hayku u BbIcHI. 0Opa3zoBaHusi PO. —
ExatepunOypr : U3a-Bo Ypanbsckoro yn-ta, 2020. — 160 c. — ISBN 978-5-7996-3091-1.

2. BoctpukoBa, H. M. Xumus : yde6Hoe mocodue / H. M. Boctpukosa, 1. B.
Kozeny6oBa, I'. A. Koponesa. — Kpacnosipck : Cub. penep. yu-t, 2020. — 226 c. — ISBN 978-5-
7638-4420-7.

3. Hemuna, O. B. Xumus : yue6Hoe nocobue / O.B. Jlemuna, .M. I'onoBueBa. —
Mocksa : UHOPA-M, 2024. — 257 c. — (Bsicmiee o6pazoBanue). - ISBN 978-5-16-018999-4.
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4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIUAILIMHBI

KOHTPOHL U OLHEHKaAa pPC3yJIbTAaTOB OCBOCHHA AUCHUIINIMHBI OCYIICCTBIIACTCA IMPCIIOAABATCIICM B HPOHCCCC MPOBCACHUA IPAKTHYCCKUX

SaHHTHfI, TCCTUPOBAHMS, a4 TAKIKC BBIIIOJIHCHUSA o6yqa}0anHcs1 UHAWBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIGI[OBaHI/II\/JI.

- CaMOCTOSITENbHO (POPMYIHPOBATh U aKTYAJIM3UPOBATH MPOOJIEMy, paccMaTpUBATh
e BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYILIECTBEHHbIM MpPHU3HAK WJIM OCHOBaHMS JUIsI CpaBHEHHS,
Kiaccu(ukanuu 1 0000IIeHuS;

- ONpeNeNsATh LEeNH JACATENbHOCTH, 33JaBaTh TapaMeTpbl M KPHUTEPUU UX
TOCTIKEHUS;

- BEISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMaTPUBAEMBIX SBIICHHSIX;

- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
[eJIIM, OLICHUBATh PUCKU TIOCIEICTBUNA ACATEIbHOCTH;

- pa3BUBAThH KPCATHBHOC MBIIIJICHUC TPHU PCIICHNUU KU3HCHHBIX HpO6JICM

Pe3ysabTarnl 00yyeHus Oo61mme JInuHocTHbIE | DOPMBI U METOAbI KOHTPOJISI
(IM4YHOCTHBIE, IPeIMeTHbIE, MeTaNpeAMeTHbIe) KOMIIETeHIIUH | pe3yJIbTaThI U OLIEHKHU pe3y/ibTaTOB
NMPOrpaMMbl o0yueHust
BOCIIUTAHUS
JIMYHOCTHBIE
JI1. B yactu Tpya0BOrO BOCIIUTAHHS: OK 01 JIP 09 - OLICHKAa TNHUCBMEHHBIX W
- TOTOBHOCTb K TPY/y, OCO3HaHKE [IEHHOCTHU MacTepCTBa, TPy 10Jit00ue; JIP10 [YCTHBIX OTBETOB;
- TOTOBHOCTb K aKTHBHON JI€ATEIbHOCTH TEXHOJOTUYECKOW U COIMAIBbHON - TECTUPOBAHHUE;
HAMPaBIEHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO - OIICHKA 3allUTHl TPOEKTA
BBHITIOJTHATH TaKyIO JESTEIbHOCTD; (KOMIIBIOTEPHOI Mpe3eHTAINH;
- HHTEPEC K pa3InuHbIM cepam npodhecCuOHaTbLHOM IS TEIbHOCTH, -OLICHKA Pe3yIbTaTOB
BEITIOJTHCHHSI  TIPAKTHYECKUX]
UI2. OBnanenue yHuBepCcaIbHBIMU YUYCOHBIMH ITO3HABATEILHBIMH JICUCTBUSIMU: padot
a) 6a30BBIC JTOTUUECKHUE ICUCTBUS: OK 07
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0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIaJACTh HaBbIKaMH y‘Ie6HO-I/ICCJIe[[OBaTeJIBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH,
HABBIKAMU pa3perieHus MpooieM;

- BBISIBJIATH IPUYUHHO-CIICACTBCHHBIC CBA3HU U aAKTYAJIM3UPOBATH 3a/la4y, BBIABHUIAThH,
TUIIOTE3y €€ peIICHMs, HaXOJUTh apryMEeHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPIKIACHHH, 3a/1aBaTh IapaMETPhl U KPUTEPUH PEIICHHUS,

- aHaJIM3UPOBATH IOJYUYCHHBIC B XOJIC PEIICHHS 3a/1a4dl PE3YJIbTaThl, KPUTHICCKH
OLICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMCTb IICPCHOCUTHL 3HAHHA B IIO3HABATCIIbHYIO U IPAKTHYCCKYIO O6HaCTI/I
PKU3HEACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00acTel;

- BbBLIBUI'aTbh HOBBLIC UJCHU, IPCAJIaraTb OpUTrHHAJIbHLBIC ITOAXO0Abl U PCIICHUA

- CITOCOOHOCTD X MCITOJIb30BAHMS B IO3HABATEIPHON M COIUATIBHON IPAKTHKE

UI3. B obnacTu IeHHOCTH HAyYHOTO MMO3HAHUS: OK 01
- c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO OK 02
[pa3BUTHS HAayKu U OOIIECTBEHHON NPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre KYNbTYD, OK 04
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW M UYHUTATENbCKOW KYJIbTYphl Kak CpEICTBa
B3alMOJICHCTBUS MEKIY JHOJbMHU U ITO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTM HAay4YHOH J€ATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH,
[IPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENBHOCTh MHANBUIYAJIBHO U B TPYIIIIE;

UI4. OBnasienue yHUBEpCabHBIMU Y4€OHBIMU ITO3HABATEIbHBIMU JICHCTBUAMMU: OK 01
B) paboTa ¢ HHpopMaIei: OK 05

- BJAJETh HaBbIKAMM MOJIyY€HUS HHQPOpPMAIMU W3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOATENIBHO  OCYIUECTBJIATH ~ IOMCK,  aHalu3, CHUCTEMAaTH3alHI0 U
MHTEpIpEeTalnio HHHOPMALIUU PA3IMUHBIX BUJOB U (POPM NIPEJICTABICHMUS,

- CO3/1aBaTh TEKCThI B Pa3IMUYHBIX (popMaTax ¢ yuyeToM Ha3Ha4YeHUs MHPOpPMAIUHU U
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[IEJIEBOM  ayJUTOpWH, BHIOMpas ONTUMANbHYI0 (QOpPMY MpENCTaBICHUS U
BI/I3yaJII/I3aI_II/II/I;

- OLCHUBATH I[OCTOBepHOCTB, JICTUTUMHOCTDb I/IH(l)OpMaI_II/II/I, €€ COOTBCTCTBHUC
HpaBOBBIM nu MOpaJILHO'f)TI/I‘-IeCKI/IM HOpMaM;

- UCIIOJIB30BaTh CPEICTBA HH(GOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
PCIICHNM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3a1a4 C
COONIOJICHHEM TPCOOBAaHMI JPrOHOMHKH, TEXHHKH OC30MAaCHOCTH, THUIHEHBI,
pecypcocOepekeH s, MPAaBOBBIX M OITHYECKMX HOPM, HOPM HH(MOPMAIMOHHOM
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHl WH(pOpMAIMH, HHPOPMAITMOHHON
0€30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAaMOOIIPE/ICIICHHUIO;
-OBJIQJICHHE HAaBbIKAMH Y4eOHO-HUCCIIEI0BATEIbCKON, MPOEKTHOH W COLHAILHOM
NeATEIbHOCTH;

JI5. OBnaseHre yHUBEpCATbHBIMU KOMMYHUKATUBHBIMU IEHCTBUSMU:

0) COBMECTHAsI IeITEIbHOCTb:

- [OHUMaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIYAILHOMN
paboTHI;

- IPUHUMATH [EJT1 COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATH M KOOPIMHUPOBATH
NECTBHS MO €€ JOCTHKEHUIO: COCTABISAThH TUIAH JIEHCTBUHM, paclpeleNaTh POH C
Y4E€TOM MHEHUN YYACTHUKOB O0CYXIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHHUPOBATh U BBIMOJIHATH PadOTy B YCIOBHUSIX PEATbHOTO, BUPTYAIbLHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJIATH TIO3UTUBHOE CTPATETHUECKOE TOBEJCHUE B PA3IMUHBIX CUTYAIUX,
MPOSIBIIATH TBOPYECTBO U BOOOpAKCHHE, OBITh MHUITHATHBHBIM

OK 04
OK 07

J16.0B11aiecHNE YHUBEPCAIBHBIMU PETYISTUBHBIMU JICUCTBUAMMU:
) IPUHATHE Ce0s ¥ IPYTHX JIFOICH:

OK 04
OK 07
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- IIPUHUMATh MOTHMBBI M apryMEHTBHl IPYIUX JIOJEH INpU aHAJIA3E PE3yJIbTaTOB
NEeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOACH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa;

JI7. B obnacTu 5K0JI0rM4eCKOro BOCIIUTAHUS:

- c(hOPMUPOBAHHOCTb SKOJIOTUYECKOM KYJIbTyphbl, HOHUMaHUE BIMSHUSA COLUAIBHO-
PKOHOMMYECKUX IIPOLIECCOB HAa COCTOSHUE NPUPOJHOM U COLMAIbHOW CpE.bl,
0CO3HAHME TII00ABHOTO XapaKTepa KOJIOTHYECKUX Mpo0IeM;

- [UIAHUPOBAHHUE M OCYIIECTBICHHUE JIECHCTBUM B OKPYKAIOLIECH Cpele HAa OCHOBE
3HAHMSA LEJIEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HETIPUATHE JIEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOILIEH CPEae;

- yYMEHHE IPOTHO3MPOBATH HEONArONPUATHBIE HKOJOTMUECKUE IOCIECACTBUS
[pEeANPUHUMAEMBIX JEHCTBUH, IPENOTBPAILATD UX;

- pacIIMPEHNE OMBITA AESATEIbHOCTH YKOJIOTHUECKON HAIIPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-MCCIIEJOBATENbCKOM, MPOEKTHOM M COLMaIbHON
NesITeNIbHOCTH;

OK 04
OK 07

METONPEAMETHBIC

MI1. BJIAJICTh CHUCTEMOM  XMMHWYECKMX  3HAHWMH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIArarolye MOHIATUS (XUMUYECKHIA SJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa
aToma, s-, p-, 0-3JIeKTpOHHBIE OpPOUTAIIM ATOMOB, MOH, MOJICKYJIa, BaJICHTHOCTb,
PIIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKAs CBA3b, MOJIb, MOJISIPHASL
Macca, MOJISIPHBIA 00beM, YIIIepOIHBIN CKeNeT, (PyHKIHMOHATbHAS TPYIINa, paaHKa,
M30MEPUSL, U30MEPHI, TOMOJIOTHYECKUN Psiji, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOI- U
Q30TCO/ICPXKAIINE COSAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BeIIecTBa (yrIeBOMIBI,
PKUPBI, O€IKHU), MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYIISIPHBIC
COCAMHEHHMS, KPUCTAUIMYECKAas]  peleTKa,  THIIbI

XMMHYECKUX  PEaKIHil

(OKI/ICJII/ITGJ'HJHO-BOCCTaHOBI/ITeHBHBIG, 9K30-U SHAOTCPMHUYCCKUC, PCAKIIMU HOHHOTO

0o0OMEHa),  PacTBOp,  AJNEKTPOJMUTHI,  HEIIEKTPOIUTHI,  DIIEKTPOIUTHUECKAS]

OK 05
OK 07

JIP 09
JIP 10

- TECTUPOBaHHE;
- OLICHKA
BBITTOJTHEHHSI
pabor;

pe3yIAbTaTOB
MIPAKTUYECKHX|

- OLEHKa MHCbMEHHBIX U
[YCTHBIX OTBETOB;

- OIIEHKAa 3alluThl TPOEKTA
(KOMITBIOTEPHOM TTPE3EHTAIIUN
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nUccoLManusl, OKHUCINTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOW pEakluu,
XMMHUYECKOE DPABHOBECHUE), TEOPUM MU 3aKOHBI (TEOPUS XUMHYECKOIO CTPOEHUS
opranuueckux  BemiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconuanuu, nepuoauyeckui 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, (AKTOIOIHUYECKHUE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IMOJIYYEHHHM U OE€30MaCHOM MCIOJIb30BaHUN
BaKHEHUIIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUUYECKON
NesITeIbHOCTH YeJIOBEKa;

M?2. yMeThb BBIABIIATH XapaKTEPHbIE IPU3HAKU U B3aMMOCBSA3b U3YUEHHbBIX NOHSITUH,
[IPUMEHATh COOTBETCTBYIOIIME IIOHATUSA IIPU OIHMCAHUM CTPOEHUS M CBOMCTB
HEOPraHWYECKMX M OPraHWYeCKUX BEIIECTB M HX IPEBPALLCHUN; BBIABIATH
B3alMOCBSA3b XUMWYECKMX 3HAHUN C TOHATUAMU M IPEACTABICHUSAMH JPYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

OK 01
OK 02

M3. yMmeTb  HCNONb30BaThb  HAUMEHOBAaHUS  XMMHUYECKUX  COEJAMHEHUN
MEKIYHAPOJAHOTO COK03a TEOPETUYECKONW W TMPUKIATHOM XUMHHM W TPUBHAIbHBIE
Ha3BaHMsI BaXHEWIIMX BEIIECTB (ITWIEH, AaleTW/IeH, TIJuUEepuH, (eHo,
(bopManbaeru, yKCycHas KHUCJIOTa, TIJIMLWH, YyrapHbld Tras, YIJIEKUCIBIM ras,
aMMMaK, TralieHas H3BeCTb, HEralleHas HW3BeCTb, NHUTbEBas coJa U JPYTUX),
COCTaBIIATH (POPMYJIBI HEOPTaHUYECKUX W OPraHMYECKHX BEIECTB, YpPaBHEHUs
XUMUYECKHX pPEaKLud, OOBACHATh HMX CMBICH; TIOATBEPXKAATh XapaKTepHBIE
XUMUYECKHAE CBOMCTBA BELIECTB COOTBETCTBYIOILMMHU JKCIIEPUMEHTAMU U 3aIUCAMU
YPaBHEHUN XMMUYECKUX PEaAKIIU;

OK 02
OK 05

M4. - YMETb YCTaHAaBJIWBATh MPUHAAJICIKHOCTb H3YUCHHBIX HCOPraHUYECKUX H
OPraHNM4YC€CKUX BCIICCTB K OMINPCACICHHBIM KJlacCaM U TIpyIliamM COG}IHHGHHﬁ,
XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIE CBOﬁCTBa; OMPCACIIATL BH/DL

XUMUYECKUX CBsi3eM (KOBaJeHTHasi, MOHHAs, METANIMYECKas, BOJOPOJIHAS), THUIIbI

OK 02

25




KPUCTAUNTMIECKUX PEIIETOK BEUIECTB; KIacCU(PUIIMPOBATh XUMUYECKUE PEAKLINY;

MS5.  chopmupoBaTh  MPEIACTABICHUA: O  XUMHYECKOHM  COCTaBJISAIONIEH
ECTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUHM SIBJICHUI MPUPOIHI,
B (QOpMHUPOBAaHUU MBIIUICHUS € KYyJAbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
FPaMOTHOCTH, HEOOXOAUMOM HJIsi pelIeHUs] MPAaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

OK 07

M6. ymMeTb NpPOBOAWUTH pacueTbl MO XUMHYECKMM (QopMyJaM U ypaBHEHUSIM
XUMHAYECKUX PEaKIUil ¢ UCTIONb30BaHUEM (PU3MUECKUX BEIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMajbHbBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIIOJIb30BaTh CUCTEMHBICE XUMUYECKUE 3HAHUS IS
[IPUHATUS PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsAX, CBSA3aHHBIX C
BEILLECTBAMU U UX IPUMEHEHUEM

OK 01
OK 02

M7. yMeTh TJIaHUPOBATh M BBIMOIHATH XUMHYECKUN DKCIEPUMEHT (TpeBpaIieHus
OpraHMYECKHUX BEIIECTB NPU HATrPEBaHMUM, IOJIyUYEHHE STWIIEHAa U H3yYEHHUE €ro
CBOMCTB, KaueCTBEHHbIE pEaKLMM Ha ajJbJAETUAbI, KpaxMal, YKCYCHYIO KHUCIOTY;
neHatypanus OelIKOB TpHU HAarpeBaHHWH, IIBETHBIE pEaKIUU OEIKOB; MPOBOJIUTH
[peaKIMM MOHHOTO OOMEHa, ONpEeNsATh Cpelly BOAHBIX PacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
DKCIIEpUMEHTANIbHbIE 3a7aun 1o TemMaM "Meramiel" u  "Hemeramnwl") B
COOTBETCTBUU C IIPAaBHJIAMU TEXHHUKH OE€30MACHOCTH MPHU 0OpAIIeHUU C BEIleCTBaMU
M J1a00OpaTOpHBIM OOOpPYIAOBAaHUEM; TPEJCTABIATH PE3YAbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OopMe 3alucu YpaBHEHMH COOTBETCTBYIOIIUX pEaKIUuil U
(hopMyIIHpPOBATh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

OK 01
OK 05
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aTroma, S-, P-, d-3JIeKTpOHHBIE OpPOWTANIM aTOMOB, MOH, MOJIEKYJIa, BaJCHTHOCTD,
PIIEKTPOOTPHUIIATEIPHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs

Macca, MOJIIpHBIA 00bEM, YIIIEpOJHBINA CKeNeT, PyHKIMOHANIbHAS TPYIINa, paauKal,

M. yMeTh aHaTU3UPOBaTh XUMHUYECKYI0 HMH(OPMAIUIO, MOIYYaeMyl0 M3 Pa3HbBIX OK 01
MCTOYHUKOB (CpesCcTB MaccoBO nH(popmMaium, cetb IHTepHET U Apyrue); OK 02
MO9. BiageTh OCHOBHBIMU METOJIaMHU HAyYHOI'O MO3HAHUS BELIECTB U XUMHUYECKHUX OK 03
SIBJICHUH (HaOJII0/IeHNEe, U3MEPEHUE, IKCTICPUMEHT, MOJICIIMPOBAHNUE); OK 06
M10. cdopmupoBaTh  MpEACTABICHUSA: O  XHUMHUYECKOH  COCTaBIIAOIIEH OK 06
ECTECTBEHHOHAYYHON KapTHUHBI MHUPA, POJIU XUMHUH B TO3HAHHUU SIBJICHUH MPUPOJIBI,
B (QOpMHUPOBAaHWUU MBIIUICHUS € KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAIBHON
FPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUs] MPAKTUYECKUX 3a7ad M IKOJIOTHYECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHOU CPE/IE;
M11. ymerh cobmogaTh IpaBHIa AKOJOTHYECKU 11€1ecO00pa3HOro MOBEICHUS B OK 01
ObITYy M TPYIAOBOM JEATENHHOCTH B IENSIX COXPAHEHUS CBOEro 3J0pPOBbS U OK 02
OKpY>KaloIel MPUPOJHON Cpebl; YUYUTHIBATh OMACHOCTH BO3JIEUCTBHS Ha YKUBBHIE
OpraHU3Mbl OMPENIECTICHHBIX BEIIECTB, MOHWMAas CMBICI IOKa3aTess IpeaebHON
TOMYCTUMOM KOHIIEHTpAIuU
MpeAMETHBIE
[11. cpopMUpPOBAaHHOCTH TPENCTABICHUN: O XHUMHYECKOM  COCTaBIISIONIEH OK 05 JIP 09 - OLIEHKa TMCBMEHHBIX W
ECTECTBEHHOHAYYHON KAPTUHBI MHUPA, POJIY XHUMHH B ITO3HAHUM SIBJICHUN IPUPOJIHI, OK 07 JIP 10 [YCTHBIX OTBETOB;
B (GOpPMHPOBAaHUHM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAILHON - OIIGHKA BBICTYIUICHUUA ¢
FPaMOTHOCTH, HEOOXOJAMMOMW JJISl PEIICHUs] TMPAKTUYSCKUX 3a/1ad U IKOJIOTHYECKU COOOIIEHUSIMH, JOKJTa/IaMH,
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie; - OLICHKa pe3yAbTaTOB
CaMOCTOSITENILHON paboThl €O
[12. BrageHue  CHUCTEMOM  XUMHUYECKHX  3HAHUM, KOTOpas  BKJIIOYAET: OK 01 CMU;
OCHOBOTIOJIararolye NOHITHUS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka) OK 02 - TECTUPOBAaHUE
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M30MEpPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsIZI, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U
Q30TCOJEpKAILINE COEAUHEHMs, OMOJIOIMYECKM AaKTUBHbIE BenlecTBa (YIJIEBOJBI,
KUpBI, OEJKW), MOHOMEp, HOJMMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC
COCIUHEHMS, KpUCTaLIMYecKash  pelieTka, TUIBI  XHMUYECKUX  peakuuid
(OKHCIIHUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U SHAOTEPMUYECKUE, PEAKIIMM HOHHOTO
0o0OMEHa),  PacTBOp,  OJNEKTPOJMUTHI,  HEIJIEKTPOJIUTHI,  IEKTPOIUTHUYECKAs
NMCCOLMAlUs, OKHMCIMTENb, BOCCTAaHOBMUTENb, CKOPOCTh XUMHUYECKOW peakiui,
XMMHUYECKOE DPAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs XUMHMYECKOI'O CTPOEHHUS
opranuuyeckux  BeuiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconuanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHU:
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHI SI3BIK XUMHH, (aKTOJOTHUECKHUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, IOJIY4YEHHHM U OE30MIaCHOM HCIOJIb30BaHUU
BaKHEUIIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUYECKON
NESTEIBHOCTH YEJIOBEKA;

113. C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATE XapPAKTCPHBIC IPU3HAKU U B3aUMOCBS3b|
M3YUCHHBIX HOHHTI/IfI, MNPUMCHATE COOTBCTCTBYIOIIIUC TIIOHATUA TIIPpU OINMCAHUU
CTPOCHUA U CBOICTB HCOPraHNM4YCCKUX W OpraHNuYCCKUX BCIICCTB H HX
HpCBp&HIGHHfI; BBISBIISITE B3aMMOCBSA3h XHMHUECKMX 3HAHWH C TIOHATHAMH U
MPEACTABICHUAMU AJPYTHUX CCTCCTBCHHOHAYYHBIX IMPEAMETOB,

OK 01
OK 02

[14. chopmMHpOBaHHOCT, YMEHHN HCIONB30BaTh HAUMEHOBAHHUS XUMHYECKHX
COCTMHEHUI MEXITYHapOIHOTO COK03a TEOPETUYECKOW W TPUKIATHOW XUMUU U
TPUBUAIBHBIE HA3BaHUS BAXKHEUIIMX BEIIECTB (DTHIICH, AaleTHIICH, TIHUIEPHH,
(dhenon, hopmManbaeru, YKCycHas KUCIOTa, TJIMIIMH, YTapHBIN ra3, YIIeKUCIbIN ra3,
AMMHAaK, TallleHas W3BECTh, HETallleHas W3BEeCTh, IMHTHEBAasS COJa W JIPYTHX),
COCTaBIATH (POPMYJIBI HEOPTAHWUYSCKUX M OPTaHMYSCKHUX BEIIECTB, YPaBHCHHS
XUMAYECKHX pPEaKIWH, OOBACHATh MX CMBICH, IIOATBEPKAATh XapaKTePHBIC

XHUMHUYECKHE CBOMCTBA BCIHICCTB COOTBCTCTBYIOIIUMHU SKCIICPUMCHTAMU U 3allUCAMU

OK 02
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YPAaBHEHUI XMMHUYECKUX PEAKIIUI;

[15. chopMHPOBAaHHOCTh, YMEHUW YyCTAaHABIMBATH MPUHAMICKHOCTh H3YUECHHBIX
HEOPraHUYECKUX U OPraHMYECKHUX BEILIECTB K OIPEIEICHHBbIM KilacCcaM U IpyIliaMm
COCIMHEHMI, XapaKTepHU30BaThb UX COCTAB M BAXKHEWILHNE CBOWMCTBA; ONpPENEIATH
BUJbl XMUMUYECKUX CBSI3eH (KOBaJIeHTHAasl, MOHHAs, METaJIM4yecKasi, BOJOPOIHAs),
TUIBl KPUCTAIUIMYECKUX PEIIETOK BEIIECTB; KIacCCU(PHUIMPOBAThH XUMHYECKHE
[pEaKLNH;

OK 01
OK 04

[16. BnageHre OCHOBHBIMM METO/JAMU HAayYHOT'O MO3HAHUS BEIECTB U XUMUYECKUX
sBJIEHUH (HaONr0AeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE);

OK 02
OK 04

[17. cpopMupOBaHHOCTH YMEHHUI IPOBOAUTH PACUEThI IO XUMUYECKUM (opMyIaM U
YPaBHEHUSM XHMHYECKHUX pEaKIHUi C HCHOJIb30BaHUEM (PU3MUECKUX BEIUYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHUS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BATh CUCTEMHbIE
XUMHYCCKHE 3HAHWS IS TPUHSATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

OK 01
OK 04
OK 05

[18. cdhopMUPOBAHHOCTH YMEHHI MJIAHUPOBATh U BBHINONHITh XHUMHUYECKUN
PKCIIEPUMEHT (MIPEeBpAIlCHHs] OPTaHUYECKUX BEIIECTB MPH HATPEBAHHUH, MOTyUYEHUE
STUJIEHA U U3yUYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMM Ha ajlbJETU/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY, JICHATyparusi OCJKOB TPH HArpeBaHHWH, IBETHBIC PEAKIIHH]
OCIIKOB; TPOBOJWTH PEAKIIMA HMOHHOTO OOMEHa, ONpPENeNsATh CpPeay BOIHBIX
[PACTBOPOB, KQaU€CTBEHHBIC PEAKIIMK Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHHSI; pelIaTh SKCIEPUMEHTAJbHBIE 3aJayu Mo Temam "Metamibl" u
"HemeTtannel") B COOTBETCTBMM C TIPaBHJIAMU TEXHUKH O€30MACHOCTH TMpH
OOpallleHnH C BEIIECTBaMU M J1a0OpPaTOPHBIM OO0OPYAOBAaHHEM; IPEACTABIAThH

pe3yabTaThl XMMHYECKOTO JKCIEepUMEHTa B  (QoOpMe 3alucu  ypaBHEHHH

OK 01
OK 04

- OlLEHKa NHUCbMEHHBIX U
[YCTHBIX OTBETOB;

- OLIEHKa BBICTYIUIGHUH ¢
COOOIIEHUAMH, JOKJIaTaMHu;

- OIIeHKa pe3yabTaToB
CaMOCTOSITENIbHON paboThl €O
CMU;

- TECTUPOBAHHE
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COOTBETCTBYIOLIMX peakuuii u (GopMynupoBaTh BBIBOABI Ha OCHOBE OSTHX
[PE3yJIbTaTOB;

[19. chopmupoBaHHOCT, yMEHHS aHAIM3UPOBATH XHMHUYECKYI0 HHGPOpMAIUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpPEACTB MaccoBOM HH(OpMAlLUU, CETh
MuTepHeT u apyrue);

OK 01

[110. chopMUPOBAaHHOCTH yMCHHH  COONMIOJATh  MpaBWIA  DKOJOTHYECKHU
11eJ1ecO00pa3HOro IMOBENEHUSI B OBITY M TPYAOBOH JEATENBHOCTH B LEISIX
COXpPAHEHHUsI CBOETO 3/I0POBbSl M OKPYKAKOUIEH NPUPOJHOM Cpenbl; Y4UTHIBATH
OIIACHOCTH BO3I[CﬁCTBPI$[ Ha JXUBBIC OpraHU3Mbl OIIPCACICHHBIX BCIICCTB, IMOHWMAaA
CMBICJI TTOKa3aTeNs IPeaeIbHON JOMyCTUMOM KOHIIEHTPALINH;

OK 02

I111. AJIA O6y‘IaIOH_[I/IXCH C OIpaHUYCHHBIMH  BO3MOKHOCTAMH  310POBBA:
C(i)OpMI/IpOBaHHOCTI) YMCHUA IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOOAX]
MO3HaHUs BEIICCTB U XUMHNYCCKHUX HBHGHHﬁ;

OK 04

[112. ns cnenbix U caaOOBUASAIIMX O0O0YyYaroIIMXCs: CPOPMUPOBAHHOCTH YMEHUS
MCTIOJIb30BaTh PeIbe(HO TOUEUHYIO cuctemy oOo3HaueHuit JI. bpaiins s 3anmcu

XUMHUYECKUX (POPMYIL.
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