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Paboyas fporpamMma  obueobpaszoBaTeTbHOrO IpeaMeTa paspaborana Ha
ocHoBe DenepanbHoro FOCYNapCTBEHHOrO 06pPa3oBaTe bHOrG CTaHaapTa cpenHero
o0ero obpazoBaHus, YTBEpXKAEHHOro [Ipukaszom Munobpraykn Poccuu o
17.05.2012 No 413 (pen. or 12.08.2022), pexomennauui O peanunsauuu cpeaHero
odLIero obpaszosanmus s MPEACIax 0CBOeHHUs 00pa3oBaTe bHOf MPOrpaMMmbl cpeaHero
podeccHonatbHOrO oOpa3zoBanus or | Mapta 2023 r. No 05-592, NIPHUMEPHOI
[IPOrpamMMbl, pPeKOMEHI0BAHHO DenepanbHpiv FOCYIapCTBEHHBIM  GIOKETHBIM
o0pa3oBaTenbHbIM yupexaeHuem JAONOJIHUTENILHOrO npodeccronanbHoro
00pasoBaHus «MHCTHTYT passutus npodeccronansHoro oOpasoBauusy (OIBEOY
IO «MPTIO) nng Peau3alliu OCHOBHOI NnpoQeccHoHa bHOH o0pasoBaTenbHoji
fiporpammel CTTO Ha 6a3e 0cHoBHOrO o011ero o6pasosanus ¢ MOTTy4€HHEM CpeslHero
obulero  obpasosanuss o ClielnasbHOCTH  46.02.0] «JlokyMeHTaLHoHHOE
obecnedenne ynpasnenns u ApXUBOBEHEHU S,

Pabouyas lIporpaMma paspaGoTana B COOTBETCTBUH C Da3bsCHEHUSAMHU 110
(popmupoBanuio IIPHMEPHBIX 00pa3oBaTeNbHbIX HporpamMm y4eOHbIX OUCLMMIMY
Ha4ajIbHOrO npodeccuonanbHoro y CpeaHero npogeccuoHanbHoro 00pa3oBanus Ha
OCHOBe DenepanbHpix FOCYlapCTBEHHBIX 06pa3oBaTEeIbHEIX CTaHIAPTOB HAYAIBLHOIO
npodeccuonansHoro u CpenHero NpodeccHonatbHoro o0pasoBaHus,
YTBEpIKACHHRIMU  W.M.Pemopenko, AUPEKTOpOM [lenapramenta rOCy1apCTBEHHOH
NOJIMTUKK U HOPMaTUBHO-NpaBoBoro PETYTHpoBaHus B cdepe 00pazoBaHus
MuHucrepcTaa o0pa3oBaHus u Hayku Poccuiickoii Denepaunu ot 27 aBrycra 2009r.
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1. HACIHHOPT IPOI'PAMMBLI OBHlEOEPA3OBATEJILHOﬁ JAUCHHUITTNHBI
«XHUMMUSA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

O61eoOpa3oBaTenbHasl IUCHUIUIMHA «XHUMUS» SBISETCS YaCThIO MPEAMETHON 00JIacTh
«OO0IecTBeHHbIE HAayKH», U3ydaeTcs B 0o0mieoOpazoBareabHOM Iukie yueObnoro miuana OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peanu3yonmx 00pa30BaTeNbHYI0 MPOTrpaMMy CpeaHero oomero oOpa3oBaHUs B Ipeenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpamMmbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
crienuanbHOCTH 46.02.01. JJokymenmayuonuoe obecneyenue ynpasieHus u apxusoseoeHue.

1.2. MecTO JTUCUMIIJIMHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI NPOTrPaMMBbI:
JlucuumiuHa BXOAUT B 00111e00pa30oBaTeNbHbIN LUK

1.3. Heab 1 iIaHupyeMble pe3yJbTAaThl 0CBOEHUS THCHHUILINHBI

1.3.1. llean o6meodpazoBaTeIbHOM TMCHUTLITHHBI

dopMUpoBaHHWE y CTYACHTOB TMPEJCTABICHHUS O XHUMHYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa KaK OCHOBBI IPUHSATHS PELICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHOM cpejie.

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

3amauyu JUCUMIINHEL:

- chopMupoBaTh INOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAaHWUS  XHMHUYECKHX
MIPOLECCOB U SIBJICHUI B OKPYKAIOLIEN Cpelie, LIEIOCTHOW HAyYHOW KapTUHBI MUPA, B3AUMOCBSI3U
Y B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS COCTaBIATH (OPMYIbl HEOPTaHUYECKUX U OPraHHMUYECKUX
BEIIECTB, YypPAaBHEHUS XHUMHUYECKUX PEAKIHM, OOBICHATH HX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKUX SKCTIEPUMEHTOB,

- chopmMupoBaTh HaBBIKU MIPOBEICHUS MPOCTEUIIINX XAMUYECKHUX
HKCMEPUMEHTAJbHBIX HCCIEAOBaHUNH C COONIOJICHHEM TMpaBHi Oe30MacHoro oOpalieHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHUS HCIOIB30BaTh HWHGOPMAIMI0O XHWMHUYECKOTO XapakTepa U3
pPa3IMYHBIX UCTOYHUKOB;

- chopMUpOBaTh YMEHUSI MPOTHO3HPOBATh MOCIENCTBUSA CBOEH AESITENBHOCTH U
XUMHUYECKHUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

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

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECHeUrnBaeT TOCTHXKEHUE
CTYAEHTaMH CIIEIYIOIINX Pe3yabTATOB:

JIMYHOCTHBIX

JI1. B yactu Tpy10BOTO BOCIIUTAHHUS:

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

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

- HHTEpEeC K pa3andHbIM chepam mpodeccHoHaIbHON AesITeNbHOCTH,

JI2. OBnanenue yHUBEpCATHHBIMHU YIEOHBIMU TTO3HABATEIHHBIMHE JICHCTBUSMHU:



a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENHHO (OPMYIUPOBATH U AKTyaTU3UPOBATH MPOOIEMY, pacCMaTpUBaTh €e
BCECTOPOHHE;

- yCTaHaBIWBATh CYIIECTBCHHBI TMpPHU3HAK WJIM OCHOBAaHUS JUIsl CpPaBHCHWS,
Kiaccudukanuu u 0600IICHHS;

- OIIPEIEINATH LEH JISATEIILHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX

- BHOCHTHh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IIETISAM,
OIICHUBATh PUCKH MOCJICICTBUN ACSITCIbHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIAJACTh HAaBBIKAMH YYE€OHO-HCCICIOBATEIIBCKOW U MPOEKTHON NIeATeIhbHOCTH,
HaBBIKAMH Pa3peIICHUs MPO0IeM;

- BBUIIBJISITH NPHUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYAIM3UPOBATh 3a/1a4y, BBIIBUTATH
TUIIOTE3y €€ peIICHHs, HAaXOJUTh AapryMEHThI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

- aAHAIM3UPOBATh MOJYYCHHBIC B XOJI€ PCIICHHs 3aJauyd pe3yJbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

- yYMETh TMEPCHOCHTh 3HAaHWS B T[I03HABATCIbHYHD W MPAKTUYECKYIO 00JacTh
JKU3HEIEITENHbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeil;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHATBHBIC TIOIXObI U PEIICHHS,

- CITIOCOOHOCTD X HMCITOJIb30BAHMS B ITO3HABATEIBHON M COIUAIBHOM MPAKTUKE

JI3. B obnacTv IEHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBCpIICHCTBOBAHMWE S3BIKOBOM W  YWTATCIbCKOM KYyJIbTYphl KaK CpEJICTBa
B3aUMO/ICHCTBHS MEXTy JTFOJIbMHU M ITO3HAHUS MHUPA;

- OCO3HAHME [ICHHOCTH HAYYHOH JCSITEIbHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

JI4. OBnaynenue yHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIHHBIMU JICHCTBHSIMH:

B) paboTta ¢ uHpopmarmei:

- BJAJETh HABBIKAMU MOJYYCHHS WHQPOPMAIMU W3 WCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, AaHalu3, CHUCTEeMATHU3alMI0 ¢ HHTEPIpETAIHI0
UH(GOPMAIIUN PA3JIMIHBIX BHJIOB U OPM TPEIACTABICHUS;

- co3[aBaTh TEKCThl B Pa3IMYHBIX (hopMarax C y4eToM Ha3zHAueHHUs HHDOpMAIUU H
IIEJICBO ayTUTOPUH, BBIOMPAsT ONITUMATLHYIO0 (OpMY TIPEICTABICHHS U BU3YATH3AIUH;

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

- HCIIOJIb30BaTh CpencTBa WH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEeIICHHH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHW3AlMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

- BIaJETh HaBBIKAMHM pACIIO3HABAHUS W 3aIIUTHl WHPOpPMAIUU, HHPOPMAIIMOHHOM
0e30MacHOCTH JTUYHOCTH;

- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH ¥ CAMOOTIPEACTICHUIO;

-OBJIaJICHUE HABBIKAMU Yy4eOHO-UCCIIEOBATEILCKON, TMPOCKTHOH W  COLMAIbHON
JIEITEIIbHOCTH;

JI5. OBnanenne yHUBEepCAIbHBIMU KOMMYHUKATHBHBIMHE JICHCTBUSMU:

0) COBMECTHas JIeSITEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON ¥ HHIUBUIYATBHONW PaOOTHI;



- IPUHUMATh LEIM COBMECTHON [EATEIbHOCTH, OPraHW30BBIBaTH U KOOPJAWHUPOBATH
JIEUCTBUA II0 €€ JOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCIpElesATh POJM C Yy4ETOM
MHEHHUI Y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOI paboTHI;

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

- OCYIIECTBJIATHh NO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM

JI6.0OBnaienrie yHuBEpCaAIbHBIMU PETYIATUBHBIMU ICUCTBUSMU:

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

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

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOAEH Ha OMINOKY;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOrO YEJIOBEKa;

JI7. B 065acTu HKOJIOTHYECKOTO BOCTIMTAHUS:

- c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbI, MOHMMAaHHUE BIUSHHS COIHMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
JI00aBHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

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

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAOIIEH CPEE;

- yMEHHME TPOTHO3UPOBATH  HEONArONMPHUSATHBIE  SKOJOTHYECKHE  IOCIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

- paCUIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPABICHHOCTH;

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

MeTanpeaMeTHbIX:

MI. BiageTs CUCTEMON XMMHMYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATrArOIINe
HNOHATHS (XMMHUYECKHUI DJICMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJIEKTPOHHBIE
opOUTaNIM aToOMOB, WOH, MOJIEKY/a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHHSI, XUMUYECKast CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YITIEpOIHBINA CKEJIeT,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COETMHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(YyrneBoapl, KUpPBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BHICOKOMOJICKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMHYECKUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENBHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEJIEKTPOJINTHI, JIEKTPOJIUTUYECKAS JUCCOLMALINS, OKHUCIIUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUs opraHuueckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHUsSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOJIb30BAaHUHM BaXKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKa;

M?2. ymeTh BBISBIATH XapaKTEPHbIE NMPU3HAKM M B3aUMOCBSA3b WU3YyYEHHBIX MOHSATHH,
MIPUMEHSTh COOTBETCTBYIOLIME MOHATHS NP OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKHX BEIIECTB M MX IPEBPAILCHUMN; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

M3. yMeTh HCNOIB30BATH HAUMEHOBAHUS XMMHUYECKUX COEIMHEHHH MEXIYyHApOJHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOW XMMHUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIIMX BEIIECTB
(9THIeH, alleTWIeH, TIulepuH, GeHon, Gopmanbaerua, yKCycHash KHUCIOTa, TIWIWH, yrapHbIA
ras, yriIeKUCJIbIN ra3, aMMHAK, TallleHast H3BECTh, HETaIlIeHas! U3BECTh, MUThEBAs COJIa U IPYTHUX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XUMHYECKHX



peaKkuuid, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMHU U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKLIMIL;

M4. - ymeTh yCTaHaBIMBaTh IPUHAIICKHOCTb HW3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKUX BEILIECTB K OMNPEEIIEHHBIM KJjlacCcaM M IpyIIlaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIIME CBONCTBA; OINpeNeNaTh BMJbl XMMMUYECKHX CBsA3eH (KOBaJICHTHAs,
WOHHAsl, METaJJIM4ecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELIECTB;
KJIaccu(puIUpoOBaTh XMMUYECKHUE PEaKLIUY;

MS. chopMUpOBaThH MIPEACTABIICHUS: 0 XUMHYECKON COCTaBJISIOLLEH
€CTCCTBCHHOHAYYHOM KAapTUHBI MHpA, POJIM XUMHH B IIO3HAHWM SBJICHUH IIPUPOIBI, B
(GOpMHpPOBAHUN MBIIIJICHUST M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHOH TI'PaMOTHOCTH,
HEOO0XOAMMOM /7Sl pelleHHs] IPAKTUYECKUX 33]au U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

M6. ymMeTh POBOAUTH PACUEThI IO XUMUYECKUM (HOpMyJIaM M ypaBHEHUSAM XUMHUUYECKHX
peakuMii ¢ HCIOJB30BaHMEM (U3MYECKHX BEIMYMH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpPMaJIbHbIE YCIOBMs) TIa30B, KOJIWYECTBA
BEULIECTBA; HCIIOJIb30BATh CHCTEMHBIE XUMHYECKHE 3HAHUSA JJs [PUHATHS pEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

M7. yMmeTb NIaHUPOBAaTh M BBINOJHATh XMUMHUYECKUN HKCHEPUMEHT (MpeBpalleHus
OpraHMYECKHUX BEUIECTB IIPM HArpeBaHWM, IIOIYYEHHE OTUICHA M HM3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKI[MU Ha aJlbJIETH/Ibl, KpaXMaJj, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB Mpu
HarpeBaHUM, LIBETHbIE peakIUH OEJIKOB; NMPOBOAUTH PEAKIMM HMOHHOTO OOMEHa, OIpENelsATh
Cpelly BOIAHBIX pACTBOPOB, KaUE€CTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI,
Ha KaTMOH AaMMOHHS; pellaTh »J3KCIEPUMEHTAIbHBIE 3aJaud 1o TemaM "Meramisl" u
"Hemetainbl") B COOTBETCTBUM C MpaBUIAMH TEXHHUKH O€30MAaCHOCTU INpU OOpaIeHUU C
BEIIeCTBAMM U Ja0OpaTOPHBIM O0OPYAOBAaHUEM; IPEJICTABIATh PE3YIbTaThl XHUMUYECKOI'O
IKCIEpUMEHTa B (OpPME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuii u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

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

MO. BrnageTb OCHOBHBIMM METOAAMM HAY4YHOI'O IIO3HAHUS BELIECTB U XUMHYECKHUX
SBJICHU (HaOJIt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

MI10. chopMupoBaTh IIPEICTABIICHHUS: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpA, POJIM XWUMUU B TIO3HAHWU SIBICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBHON TIpaMOTHOCTH,
HEOO0XOIMMOM /7Sl pellieHHs NPAaKTUYECKUX 33]au U SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON Cpesie;

M11. ymeTh cobmo/iaTh MpaBUiIa SKOJIOTUYECKH 11€J€CO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOMIEH MPUPOIHON
CpElbl; YYUTBIBATh OIACHOCTH BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbI ONPEICIECHHBIX BEILECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeIeIbHON JOMYCTUMON KOHIIEHTPAuu

IMpeamerHbIx:

I11.  chopmupoBaHHOCT  MpPEJICTaBICHMH: O  XUMHUYECKOM  cOCTaBIsOIIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpPA, POJIM XUMUU B TO3HAHWU SIBICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBINUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIBHOM TpPaMOTHOCTH,
HEOOXOIMMOM /7Sl pellieHUs MPAKTUYECKUX 3a]a4 U HKOJIOTHUYECKH 0OOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cperie;

I12. BrageHue cucTeMo XMMHUYECKUX 3HAHUM, KOTOPasl BKIKOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opbuTanu aromMoB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COeTMHEHNUs, OMOJIOrMUeCKH aKTHBHBIE BEILIECTBA
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(yraeBogpl, JKUpbI, O€NKK), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIpPHBIE
COCIMHEHUS, KPUCTAIIIMYECKAs pEHIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M HHAOTEPMMUYECKHE, pEeaKUUH HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUccouuanus, OKHCJIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMU, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconmanuu, nepuoaumdeckuit 3akon .M. MenzaeneeBa, 3akoH
COXpaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BbIK XUMHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHUU M OE3011aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YEIOBEKa,

I13. chopMHpOBaHHOCT YMEHMH BBIABIATH XapaKTEpHble NPU3HAKH M B3aMMOCBS3b
W3YYEHHBIX IOHATHM, NPUMEHSATh COOTBETCTBYIOLIME IIOHATUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIECHUH; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUM C TOHATUAMHU U MPEIACTABICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

[14. chopMUPOBAaHHOCTH YMEHHMH  HWCHOJB30BATh HAMMEHOBAHMUA  XHUMHYECKHX
COEMHEHUN MEXAYHApOJHOIO COI03a TEOPETHUYECKOW M NPUKIAJHOW XMMUU M TPUBHAJIbHBIE
Ha3BaHUS BAKHEHINIMX BEHIECTB (ITWIICH, AaleTWICH, TIIHLIEpHuH, ¢eHox, Gopmanbaeru,
YKCyCHasl KMCJIOTa, IJIMIUH, YrapHbId ra3, YIJEKUCIbIA Ta3, aMMMaK, TalleHash W3BECTb,
HeTalleHasi M3BEeCTh, NMUTHEBAsl COJA W JIPYIHX), COCTABIATH (POPMYINIBI HEOPTaHMYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKMX pPEaKUUH, OOBSICHATH HUX CMBICH;
NOJATBEPXKJATh  XapaKTEpHble  XMMHYECKHE  CBOMICTBa  BELIECTB  COOTBETCTBYIOLIMMH
9KCHEPUMEHTAaMU U 3aMUCSIMH YPaBHEHUH XMMUYECKUX peaKIuii;

I15. cdopmupoBaHHOCTH yYMEHUH YCTaHaBIMBaTh IPUHAIICKHOCTb H3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB K ONpE/IeIeHHbIM KJlaccaM U IpyIaM COeAMHEHU,
XapaKTepu30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIbl XMMHUECKUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYEeCKas, BOJOPOJHAs), THUIbl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKHE PEAKIUH;

I16. BiageHne OCHOBHBIMH METOJAaMM HAy4YHOI'O IIO3HAHMS BEILECTB M XUMHMUYECKHX
sBTICHUH (HaOII0/IeHNEe, I3MEPEHHE, SKCIIEPIMEHT, MOJICITUPOBAHUE);

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

I18. copMHUpOBaHHOCTh YMEHUH MJIAHUPOBATH M BBITOJIHATH XUMUYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpraHU4YeCKUX BEIIECTB MPU HarpeBaHUU, MOJyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUHU HA aJbACTUABI, KPaxMall, YKCYCHYI0 KHCJIOTY; J€HaTypalus
0eNKOB NpU HarpeBaHUM, I[BETHBIE PEaKIMM OEJIKOB; MPOBOJAUTH PEAKIIMM HOHHOTO OOMEHa,
OTpeNeNATh Cpely BOJHBIX PAcTBOPOB, KAUeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh >3KCIEpUMEHTAJIbHbIE 3a/Ja4d [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUH C TNpaBWJIaMH TEXHUKH O€30MAaCHOCTH NpHU
oOpallleHun ¢ BellecTBaMU M JabOpaTOPHBIM O00OPYAOBAHHMEM; NPEICTABIATH PE3YyIbTAaThl
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

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

I110. cpopmupoBaHHOCTH YMEHUIN COOJIIOIATh MPaBUIa IKOJIOTUYECKH 11€7I€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LENSIX COXPAHEHHS CBOETO 3JI0POBbS U
OKpY’Karollled MPUPOAHON CpEeJbl; YUUTHIBaTh OMACHOCTh BO3JEHCTBHUS Ha JKUBbIE OpPraHU3MbI
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ONPENIETICHHBIX BEIIECTB, IOHUMAasl CMBICII ITOKAa3aTeNsl IPENeIbHON JOIMTYCTUMON KOHIIEHTPALINH;
IT11. gma  oOyyarommuxcst €  OrpaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
I112. nns cnenblx U CHA0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
UCIIOJIb30BaTh pebe)HO TOUCUHYIO cucTeMy oOo3HadeHuit 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. HMcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IIOUCKA, aHAIW3a W HHTEPIpPETALUU
uHpopMaluu, 1 UHGOPMALIMOHHBIE TEXHOJIOTUU ISl BBIMOJIHEHHs 3aja4 MpodecCHOHaTbHON
JESTEIIbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH]IE

OK 05. OcymiecTBiasiTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEGHHOCTEH COIMAIIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

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

JInuHOCTHBIE pe3yJIbTaThl PeaJIM3alMy NPOrPaMMbl BOCIIMTAHUSA .

JIP 09. Coznaronuii IeHHOCTh KWU3HH, 30pOBhs U Oe3omacHoctu.  ColOmogaronuii 1
ponaraHJupyromuid 310pOBbIii 00pa3 XHU3HU (30pOBOE MHTaHUE, COOJIIOJAECHUE TUTHEHBI,
PEKUM 3aHATHH M OTABIXA, (U3MYECKas AaKTUBHOCTB), JEMOHCTPUPYIOUIMHA CTpEMIICHHE K
¢u3nueckoMy coBepleHCTBOBaHUIO. [IposBistonuii cozHaTensHOe 1 000CHOBAaHHOE HETIPUSITHE
BPE/IHBIX MIPUBBIYEK U ONACHBIX HAKJIOHHOCTEW (KypeHue, yoTpedieHue aJIkorosi, HApKOTHKOB,
IICUXOAKTUBHBIX BELIECTB, Aa3apTHBIX WIp, JHOObIX (GOpPM 3aBUCHUMOCTEH), JECTPYKTHMBHOI'O
NOBEJICHHS B OOIIECTBE, B TOM YHCJIEe B UPPOBOIA cperie

JIP10. bepexnuBo OTHOCAIIMICS K TNPUPOJHOMY HACIEOUI0 CTpaHbl M MHDA,
MPOSBISAIOIIUN CPOPMUPOBAHHOCTh SKOJOTHUYECKON KYJIBTYphl HA OCHOBE MOHMMAHUS BIUSHUS
COLUAIbHBIX, HSKOHOMHUYECKMX U MNpo(hecCHOHAIBHO-TIPOU3BOACTBEHHBIX IPOIECCOB Ha
OKPYKaIIIYI Ccpeny. Belpaxaronuil IeATeIpHOE HENpUSATHE NEWCTBHM, NPUHOCAIIUX BpEX
OpUPOJIe, PACIO3HAIOUIMKA OMAacCHOCTH CpeAbl OOMTaHUA, MPEeXyNpeKAAOUNN PUCKOBAaHHOE
MOBE/IEHNE JPYTUX I'PaXaaH, MOMYISPU3UPYIOIINHA cIOCOObI COXpaHEHUs MaMSATHUKOB MTPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IOCENEHHs, BKIIOUEHHBIH B OOLIECTBEHHbIE WHUIMATUBBI,
HalpaBJIeHHbIE HAa 3a00Ty 0 HUX

1.4. PexomeHayeMoe KOJIMY€CTBO YaCOB HA OCBOEHHE MPOrPAMMBbI A CHUIINHBI:
o0s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3ku odydaromerocs - 70 vaca;
CaMOCTOSITENIbHON paboThl 00yUaromerocs - 2 4acos.



2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJILHON JUCIATLIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

O06si3aTesibHast ayIMTOpHAs yueOHasi Harpy3Kka (BCero) 70
B TOM YHCIIE:

meopemuuecrkoe ooyuenue 32
npakmuyeckue 3aHAMusl 38
B dhopme npakTHueckoi moaAroToBkH (MpodeccnoHanbHO 28
OPUEHTUPOBAHHOE COICPIKaHUE )

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

M H By TyaIbHBINA TPOEKT (J1a/HeT)™ *

He npedycmMompeHo

[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 aToOMOB
XUMUYECKUX HJIEMEHTOB U
MPUPOIa XUMHUECKON
CBSI3U

Conep:xaHue yueOHOro MaTepuaJa:

1 |CoBpemenHass Mozaenb cTpoeHHs aToma. CHUMBOJWUYECKUM S3bIK XUMHU. XUMHUYECKHUN
HIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanns XuMHYeCKUX 3JIEMEHTOB (S-,
p-, d-snmementsl). BaleHTHbIE DJEKTPOHBI. BajgeHTHOCTh. DJEKTPOHHAS  IPUPOA
XUMHUYECKON CBS3U. DJICKTPOOTPHUIATEIHHOCTh. BHABI XMMHYECKOW CBSI3M (KOBaJICHTHAS,
MOHHAs, METAJUIMYECKAsl, BOJIOPOIHAS) M CIIOCOOBI €¢ 00pa3oBaHus

IpakTuyeckoe 3ansitue Ne 1. Pemenue 3ajanuii Ha UCTIOJIB30BAHNE XUMUYECKON CUMBOJIUKU U
Ha3BaHUI COEIMHEHUI M0 HOMEHKIIATYPE MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIaHON
XUMUM W TPUBHAIBHBIX HAa3BaHWUW JUIsI COCTaBICHHS XHUMHYECKHX (DOPMYNT JIBYXaTOMHBIX
coequHEeHUI (OKCHUIOB, CyNb(HUIOB, TUAPUIOB U T.I.) U APYTUX HEOPraHUYECKUX COEIMHEHUUN
OTZIEJIBHBIX KJIACCOB.

[IpakTHueckue 3alaHusl Ha YCTAHOBJICHHE CBS3M MEXKIY CTPOCHUEM AaTOMOB XHWMHUYECKHX
PIEMEHTOB U NEPUOANYECKUM U3MEHEHUEM CBOWCTB XMMUYECKUX AJIEMEHTOB U UX COCIUHECHHUH B
COOTBETCTBUU C NOJ0KeHUEM [leproInuecKOi CUCTEMBIL.

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

[IpogheccuonanbHo OpueHmuposanHoe cooepicanue

IIpakTnyeckoe 3anaTme Ne 2. Ilepumoamueckas cucrema xumudeckux oanemeHtoB JI.U.
MenneneeBa. Gusnyeckuii cmpicn [lepuonuueckoro 3akona [{.1. MenneneeBa. 3akOHOMEPHOCTH
M3MEHEHHs CBOMCTB XMMMUYECKHX JIEMEHTOB, 00pa3yeMbIX UMM HMPOCTHIX M CIIOKHBIX BELIECTB B
COOTBETCTBUM C IIOJIOXKEHHEM XMMHUYECKOTO 3ieMeHTa B llepuonmnueckoir cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaueHue Ilepmommueckoro 3axkoHa JI.MI. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PelieHne  NPaKTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKUX  3aJaHUM HAa  XapaKTEPU3aLUIO
XUMHAYECKHUX AJIEMEHTOB «Merannuueckue / HEMETAJUTNYECKHE CBOMCTBA,
DIIEKTPOOTPULIATENIBHOCTh XUMHUYECKMX DJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
CTPOCHMEM W TIOJIO)KEHUEM B IEPUOAMYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.U.
MeHeneeBa»

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 y9acTHEM HEOPTaHWYECKUX BEIECTB.
CocTaBiieHHE ypaBHEHUH pEakiMii COSAMHCHHUS, Pa3JIOKEHUsS, 3aMEIIeHHs, OOMeHa, B T.U.
PEaKIMii TOPEHHMSI, OKHCIICHUSI-BOCCTAHOBIICHHUS.

YpaBHEHUs]  OKUCJICHUS-BOCCTaHOBieHHs. (CreneHb  okuciaeHus.  OKHUCIHUTENb U
BoccTaHOBUTEIh. COCTaBJICHHE W YpaBHUBAaHUE OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
[peaKuii METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
MPUPO/IE, TPOU3BOJICTBEHHBIX ITPOLIECCAX U )KU3HEEATSIbHOCTH OPTraHU3MOB

IIpakTnyeckoe 3ansitue Ne 3. KonudyecTBeHHbIE OTHOIICHUS B XUMHUH. (OCHOBHBIE
KOJMYCCTBEHHBIC 3aKOHBI B XUMHH M PACYEThl 110 YPaBHEHUSAM XHMHUUYECKHX peakiuidi. MoJib Kak
€IMHUIIA KOJIMYECTBA BellecTBa. MosipHasi Macca. 3aKOHbI COXPaHEHMsI MAaCChl M YHEPTUH. 3aKOH
ABorazipo. MouspHslii 00beM ra3oB. OTHOCUTENbHAS TIOTHOCTH ra30B. PacyeTsl o ypaBHEHUSIM
XUMHUYECKHX PEAKIMi C WCIOJIb30BaHUEM MAacChl, 00beMa (HOPMAIbHBIC YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA

Tema 2.2.
DIEeKTPOTUTHYECKAS
JIMCCOIIMAINST K MOHHBIN
oOMeH

Coaep:xanue yueOHOIro MaTepuaJa:

1 [Teopus osnekrponuTudeckod auccouuanuu. MoHbl. DNEKTpOJINUTBHI, HEINEKTPOJIUTHI.
Peakiuy moHHOrO 0OMeHa. CocTaBiieHUE peakluii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS UX
[OJIHBIX U COKpAILlEHHBIX MOHHBIX ypaBHEHMH. KUCIOTHO-OCHOBHBIE peakluMu. 3aJaHus HA
COCTaBJIEHUE MOHHBIX PEAKLIMM

IIpakTuyeckoe 3anaTue Ne 4. Jlaboparopnast padota “TuUIbl XUMUYECKUX PEAKIIHil”.
lccnenoBanue TUIOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M 0OOpa3yloLIUXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peaknuid. [IpoBeeHne peakinii HOHHOr0O 0OMEHa, ONPEACIICHUE CPEIb
BOJHBIX pacTBOPOB. 3a/laHNs HAa COCTABJICHNE HOHHBIX pEeaKkLni

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

Pa3nes 3. CTpoeHue U cBOiicTBA HEOPraHNYeCKUX BellecTB
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Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECCTB

Conep:xaHue yueOHOro MaTepuaJa:

1 [Ipenmer Heopranudeckoit xumun. Knaccudukaius Heopranuueckux BemecTB. [IpocTeie u
ciokHble BemiecTBa. OCHOBHBIE KJIACCHl CJIOKHBIX BEMIECTB (OKCHUIIBI, THUIIPOKCHIBI,
KHCIIOTBI, CONK). B3anMMOCBS3b HEOPraHMYECKHX BEIIECTB. ATrperaTHble COCTOSHHUS
BemecTBa. Kpucrammueckne u amopdHbie BemiecTBa. THUIBl KPUCTAUTMYECKUX PEIIETOK
(aToMHasi, MOJEKyJspHas, MOHHAs, MeTaJuIMuecKas). 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEIIECTBA OT THUMA KPUCTAIMYECKON PEIIETKH. 3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH

BEIIECTB OT BHAA XHMHUYECKOHW CBS3M U THIIA KpHCTaHHquCKOﬁ PCLICTKHU. HpI/I‘{I/IHLI
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MHOTOOGpa3Hs BElIECTR

IIpakTnyeckoe 3ansitue Ne 6. HomeHknaTypa HEOpraHMYECKHMX BEILIECTB: HA3BAHME BEILECTBA
MCXOIS M3 WX XUMHYECKOH (OpMysbl WM COCTaBICHHE XHUMHYECKOH (opmynsl wcxoas u3
Ha3BaHUs BemecTBa 1o MmexayHapoanoi (MIOITAK) ninu TpuBuanibHONM HOMEHKIIATYpE.

Pemienne nmpakTUYeCKUX 3aJaHMi MO KiIacCU(UKAIMKA, HOMEHKIIATYpe U XUMHUYECKUM (hopMyiam
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIacCcOB (YrapHbIH ras, yriaeKuciblid ra3, aMMuUak, ramieHas
M3BECTh, HEralieHasi W3BECTh, MUTHEBAs COJA WM JIPYTMIX): HA3BIBaTh U COCTaBIATH (HOPMYIIBI
XMMUYECKHUX BELIECTB, ONPEIEATh MPUHAIJICKHOCTh K KJIaccy.

VcTouyHUKH XUMHUYECKOW WHMOpManuu (CpeAcTB MaccoBoW HWHQopManuu, ceth MHTEepHET u
npyrue). [louck nudopmanuu o Ha3BaHUSAM, UIEHTUHUKATOPaM, CTPYKTYPHBIM hopMynam

Tema 3.2.
DU3UKO-XUMUYECKHE
CBOMCTBA HEOPTaHUUYECKUX

Coaep:xaHue yueOHOIro MaTepuaJa:

1 lpogeccuonanvro opuenmuposanuoe cooepicanue
Mertamibl. O0mue pu3nyeckre u XUMUYECKHEe CBOMCTBa MeTaiIoB. CrocOOBI MOTyYeHHUS.

BELICCTB 3HAUEHUE METAJUIOB U HEMETAUIOB B IPHUPOAE M IKU3HEACATEIBHOCTH YEIOBEKa U
opranu3smMoB. Kopposusi MeTayuioB: BHJbI KOPPO3HM, CIOCOOBI 3allldThl METAIOB OT
KOPpO3UHu
2 |\[Ipogheccuonanvno opuenmuposantoe cooepicanue
Hemeramnbsl. OOmue Qu3nueckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB. THIHMYHBIE
cBoiictBa HemetaiioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKiIaTypa COEAMHEHUN
HemeTauoB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPO/IE
3 lIpogheccuonanvno opuenmuposanmoe cooepicamue
XVMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BEHIECTB (OKCHIOB,
TUAPOKCUAOB, KUCJIOT, COJeH M 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOJHBIX COEAMHEHHM, BBICIINX OKCHJIOB M THAPOKCUIOB
[IpogheccuonanvHo opuenmuposanHoe cooepicarue
IpakTuyeckoe 3ansaTe Ne 7. CocTaBiieHHUE ypaBHEHUN XMMMUYECKHUX PEaKIMH C ydacTueM
MPOCTBIX U CJIOXHBIX HEOPTraHMUYECKHUX BEIECTB: METAJUIOB M HEMETAJJIOB; OKCHUJIOB METAJIOB,
HEMETAJIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH M aM(pOTEpHBIX
TUIPOKCUI0B; HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIINUX UX CBOICTBA.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA, COCTAB, MTOJIyYEHUE
1 Oe30MacHOe MCIOJIb30BAaHUE BaKHEHIIMX HEOPTaHWYECKUX BEUIECTB B OBITY W MPAaKTHUECKOMN
NIESITEJIBHOCTH YEJIOBEKA
Tema 3.3. [Ipogeccuonanvro opueHmuposanHoe cooepiucanue
WUnentuduxanms IIpakTuyeckoe 3anaTue Ne 8. JlabGoparopnas pabGorta «neHtuduxanuss HeopraHMYECKHX

HCOPTaHNUYCCKUX BCIICCTB

BEIECTBY». PelleHue OKCIICPUMCHTAJIBHBIX 3ada4 IO XHWMHUUYCCKHM CBOMCTBAM METAJJIOB M
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HEMETAJIJIOB, 110 PAaCIO3HABAHUIO U MOIYYEHHUIO COEMHEHUH METAJJIOB U HEMETAJIJIOB.

M neHTuduKaiyst HEOpraHM4eCKUX BEIECTB C UCIOIb30BaHUEM UX (PU3UKO-XMUMUYECKUX CBOMCTB,
XapaKTEpHBIX KayeCTBEHHBIX peakiuii. KauecTBeHHBble peakuuum Ha cynbdar-, kapOoHAT- H
XJIOpU1-aHUOHBI, HA KATUOH aMMOHMSI

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

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

24

Tema 4.1.
Knaccudukanus, crpoeHne
¥ HOMEHKJIaTypa
OpPraHn4€CKuX BCUICCTB

Conep:kaHue y4eOHOI0 MaTepHuaJa;

1 [losBnenue n pa3BUTUE OPraHUYECKOM XMMUM Kak Hayku. [Ipeamer opraHM4eckoil XMMHH.
MecTo 1 3HaYeHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHHME KaK IOpPSJOK COEAUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHHS TEOPUM XUMHUYECKOIO CTPOEHUS OPraHUYeCKUX
coenuHeHuit A.M. BytnepoBa. YriaepoaHblil CKeIeT OPraHMveCcKoi MOJIEKYIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOEHMS MOJIEKYJI. FI30Mepus U u30Mephl.

[Tonsitue o GpyHkuonanpHoOM rpynme. Pagukan. [TpuHiuns! knaccuukanuym opraHugIecKux
coequHEeHUN. MexXayHapogHas HOMEHKJIaTypa U IPUHLMIBI HOMEHKIIATYpbhl OpraHU4eCKUX
coenuueHuii. [lorsTme 00 a3oTcopepkKaMUX COCIUHEHUSAX, OMOJIOTHYECKH aKTHBHBIX
BellecTBax (yriieBojax, Xupax, Oeiakax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|
(MOHOMeEp, OJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTyeckoe 3ansitue Ne 10. HoMenkiaTypa opraHM4ecKMX CO€AMHEHNH OTAEIBHBIX KJIACCOB
(HachIILIEHHbIE, HEHACBIIIEHHbIE U APOMATUYECKUE YIIIEBOAOPObI, CIIUPTHI, PEHONBI, adbAECTUIbI,
KETOHBI, KapOOHOBbIe KHMCIOTHI U Ap.) CoCTaBl€HHE IMOJHBIX M COKPAILIEHHBIX CTPYKTYPHBIX
dopMysl OpraHMYECKMX BEIIECTB OTAENIbHBIX KJIACCOB, MHCIONb3yd MX Ha3BaHUA IO
CUCTeMaTHYeCcKOW M TPHUBHAJIBHOM HOMEHKJIAType (3TWUJIEH, alleTWIeH, IIIMLEpuH, (eHod,
(opManbaerua, yKCycHas KHCIOTa, IiuuuH). Pacuersl mpocteifmell (GopMysibl OpraHuyecKou
MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa OpraHM4eCcKuX
COEeIUHEHUN

Coaep:xaHue yueOHOro MaTepuaJa:

1 | ®usuko-XxMMHYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUH  OTAENbHBIX  KJIACCOB
(oco0eHHOCTH KJIaCCHU(PUKAIMU M HOMEHKJIATYphl BHYTPU KJlacca; FOMOJIOTHUECKUN psii U
oOmass Qopmyna; nzomepusi; (u3nyeckre CBOWCTBA; XMMHUYECKHE CBOICTBA; CIIOCOOBD]
MOJTy4eHUs):

— TpeJeNbHbIe YIIIEBOAOPOAbI (aJKaHBl M IUKJIOANKaHbI). ['opeHre MeTaHa Kak OAMH W3
OCHOBHBIX HCTOYHHUKOB TeIJIa B TIPOMBIIUIEHHOCTH # ObiTy. CBOICTBAa TNPHPOTHBIX
YTJIEBOAOPOAOB, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HeNpeaenbHble (AJKEHbI, AJKUHBl M AJKAJWEHbl) M apoOMaTHYECKHE YTJIEeBOJIOPOJbI.
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['opeHue aneruneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU AJII CBAPKU U PE3KU
METaJIOB

2 |OU3UKO-XMMUYECKHE CBOWCTBA OPraHWYECKHX COCIMHEHMHA  OTHEIBHBIX  KIACCOB
(ocobeHHOCTH KiIacCU(pUKALMM U HOMEHKJATYpbl BHYTPHM KJlacca; TOMOJIOIMUYECKHH psit U
oOmiass Qopmyna; nzomepusi; (puU3MYECKHE CBONCTBA; XWMHYECKHE CBOWMCTBA; CHOCOOBI
MOJTYICHHUS ):

— KHCIIOPOJICOAEpIKAIINe COeAUHEHHs (CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI M A(HUPHI,
QJIBJIETUABl U KETOHBI, KMpPBI, yriaeBoibl). IlpakTuyeckoe NMpUMEHEHHE STUIIEHIIIUKOJIA,
riunepuHa, ¢eHona. Ilpumenenue Qopmanbaernia, ameranbIeruia, YKCYCHOM KHCIOTHI.
MbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCJIOT. Morol1e CBOWCTBA MbLIa

3 |DOHU3UKO-XUMHUYECKHE CBOHCTBA OPTraHUYECKUX  COCJAMHCHUW  OTIENBHBIX  KJIACCOB
(ocoOeHHOCTH KIAacCH(PUKAIMU MU HOMEHKJIATYphl BHYTPU KJlacca; FOMOJIOTHYECKUN Psia U
oOmas (opmyna; uzomepus, (U3MUECKHE CBOWCTBA; XUMHUYCCKUE CBOKMCTBA; CIOCOOBI
MOJTy4eHUs):

— a30TcoJiepKaIIue COeTMHEHHST (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH). BEICOKOMOJIEKYIISIpHBIE
COCIMHCHUSI  (CHMHTETUYECKHE M  OMOJIOTMYECKH-aKTHBHBIC). MOHOMEp, IOJIUMED,
CTPpYKTypHOE 3BeHO. [lonuMmepusanus HSTwieHa KAk OCHOBHOE HaNpaBJICHHUE €ro
HCITOJIb30BaHUS.

['eHeTHYECKas CBSI3b MEXKY KJIACCAMHU OPraHUYE€CKUX COCAUHEHUI

IIpakTnyeckoe 3ansitue Ne 11. CBoiicTBa OpraHMYECKMX COEOUHEHMHM OTIEJIBHBIX KJIACCOB
(TpuBHANbHAS M MEXJyHapOJHas HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CIIOCOOBI MOTyYEHUs):
npeenbHble (IKaHbl M IUKJIOAJIKAHbI), HEMpelelbHble (AIKEHbI, AIKHUHBI M AJKaJUCHBI) U
ApOMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, allbJETH/Ib]
M KETOHBI, aMHUHbl W aAMHUHOKHCIIOTBI, BBICOKOMOJIEKYJSPHBIE COCIUHEHMS. 3aJaHus Ha
COCTaBJICHHME YypaBHEHUI XMMHMYECKUX pEaKIMi C Yy4acTUEeM OpraHMYEeCKHX BEIIECTB Ha
OCHOBAaHUU UX COCTAaBA U CTPOCHUS

IIpakTuyeckoe 3ansaTie Ne 12. CocraBieHue cxeM peakiuil (B TOM YHUCIe M0 MPEII0KEHHBIM
[IeMoYKaM MPEeBPAICHNH ), XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUI
OTJIENbHBIX KJIACCOB, CMOCOOBI WX IMOJIY4YE€HHUS M Ha3BaHME OPraHUYECKUX COEIUHEHUH 10
TPUBUAIIBHON MIIM MEXTyHAPOIHOM CHCTEMaTHUYECKONH HOMEHKIIATYypeE.

Pemienrie MpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OpraHMYECKHX
COEIMHEHUI OTAEIBHBIX KJIaCCOB

[IpogheccuonanbHo opueHmuposanHoe cooepicanue
IpakTnueckoe 3ansitue Ne 13. JlabopatopHas pabora “IIpeBpaiieHust OpraHMuYeCKUX BELIECTB

npu HarpeBaHuM'. IlosrydeHue 3TWIIEHA M U3Y4YEHHE €ro CBOMCTB. MOJEIMpOBaHHE MOJEKYI H
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XUMUYECKHX IIPEBPALLICHNI Ha IPUMEpE 3TaHa, OTUJICHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpraHUYeCKUX BEIIECTB,
X 3HAUCHUE U
MIPUMEHEHUE B OBITOBOU U
MIPOU3BOJACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Conep:kaHue y4eOHOI0 MaTepHuaJa:

1 |buoopranuyeckue coenuHeHus. IIpuMeHeHWe W OHWOJNIOTMYECKas pOJb  YIJIEBOJOB.
OKHCIIEHHE YIIIEBOJOB — HMCTOYHHMK SHEPTHH KUBBIX OpraHuaMoB. OO0JacTH MPHUMEHEHUS]
aMHHOKUCIOT. [IpeBpamienust OenkoB MUIIM B opraHuzMe. buosjormueckue (QyHKIUH
0enkoB. bronornueckre GyHKIUH KUPOB. PoIb OpraHuvecKoil XUMHUH B PELIEHUH TIPOOIeM
[HIIEBOM O€30I1aCHOCTH

2 |Poiab OpraHMyecKkol XUMHUU B pEIIEHUU MPOOJIeM HHEPreTHUecKOd Oe30MacHOCTH, B
Pa3BUTUHM MEAMILIMHBI, CO3JAHMM HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHHUKOB JHEPIUU
(anmpTepHATUBHBIE MCTOYHUKU FHEepruu). OMacHOCTb BO3JEHCTBUS HA >KMBBIE OPTraHU3MBI
OpraHMYECKUX BELIECTB OTIENbHBIX KJIAccoB (YIJ€BOJOPOABI, CHUPTHI, (EHOJIBI,
XJIOPOpPraHuYecKhue MPOU3BOAHBIC, AlbJIETUIbl WU [p.), CMBICA TOKa3aTelisd MPeaeIbHO
JTOITYCTUMON KOHIIEHTPALlUU

[Ipogheccuonanvno opuenmuposanHoe cooepicarue

IpakTuyeckoe 3ansitue Ne 14. JlaGopatopnas pabora: “HaeHTHHUKAIMS OPraHMYECKHX
COEIMHEHUH OTAEIIBHBIX KJIaCCOB™

VnenTudukanyss OpraHNYecKuX COSAMHEHHH OTAEIbHBIX KJIACCOB (HAa MPHUMEpE allbJEeTHIOB,
KpaxMayla, YKCYCHOW KHCIIOTHI, OEJIKOB W T.NI.) C HCIOJb30BAaHUEM HUX (U3UKO-XUMHUYECKHUX
CBOMCTB U XapaKTEpHBIX KAUECTBEHHbIX peakuuil. [lenarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakuuu OenkoB. BO3HMKHOBEHHME aHAIWTHYECKOTO CHTHAJIA C TOYKHM 3PEHUS XUMHUYECKUX
MPOLECCOB MpPH MPOTEKAaHMM KAYeCTBEHHOW peakIMH, MO3BOJISIIOMEH WACHTU(ULINPOBATH
[IPEUI0KEHHBIE OPIraHUUYECKHE BELIECTBA

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

Pa3nes S. Kunernueckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX pPeaKkuuil

o

Tema S.1.
CKOpOCTh XMMHUYECKUX
peaKkuuid.
XHUMHYECKOE PAaBHOBECHE

Conep:xxanue yueOHOro MaTepuaJa:

1 |CkopocTb peakuuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI PEArHPYIOIIUX
BEIECTB, KOHLIEHTPAIMHU Pearupyromnux BEIIeCTB, TEMIEPAaTyphl U IJIOMAAN PEAKIIMOHHON
MoBepXHOCTH. TeruioBble 3()(PEKTbl XUMHUECKHX peakuui. DK30- U SHIOTEPMUYECKHUE,
[peaKLuu.

OOpatuMocTh peakuuid. XHMHUYECKOe paBHOBECHE M €ro CMELIEHHE 0] JACHCTBUEM
[Pa3TUYHBIX (AKTOPOB (KOHLIEHTPALMsS PEareHTOB WJIM MPOAYKTOB peaklWH, JaBIICHUE,
TeMIeparypa) s CO3JaHHs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XMMUYECKHUX IPOLIECCOB.

[Tpunnun Jle [laTense

N
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HpaKaneCKoe 3ansaTue Ne 18. [Torck u aHaau3 KeHCoOB O INPUMCHCHUHN XUMHUYCCKHUX BCIICCTB U

[IpogheccuonanbHo OpueHmuposanHoe cooepicanue 2 2
IIpakTnueckoe 3ansaTue Ne 16. PenieHune NpakTUKO-OPUEHTHPOBAHHBIX 3a/JlaHUN Ha aHaJU3
(bakTOpOB, BIUAIOMIMX HAa HM3MEHEHHE CKOPOCTH XUMHUYECKOM peakuud, B T.4. C MO3UIHH
PKOJIOTHYECKH 1I€JIeCO00pa3HOTO TOBENEHUsT B OBITY M TPYIOBOM JEATENBHOCTH B LENSIX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IIPUPOJIHON CPEIBI.
PelieHne nmpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illarense s
HAXOXKJCHUS HANpPAaBJICHUS CMEIEHHS PAaBHOBECUS XMMUYECKOH PEaKUWu M aHajau3 (akTOpOB,
BIMSIOIIMX HA CMEUICHUE XMMUYECKOTO PABHOBECHS
Pasnen 6. PacTBopsl 4
Tema 6.1. Coaep:xkaHue y4eOHOIro MaTepHuaJa: 2 2
[lonsTue o pacTBopax 1 \lIpogeccuonanvro opuenmuposanuoe cooepicanue
PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopbl. CrnocoObl HpPUTOTOBICHUS
pacTBopoB. PacTBopuMocTh. MaccoBasi 10151 pacTBOPEHHOrO BeliecTBa. CMbICI OKa3aTesl
[pEAEIbHO JIONMYCTUMOM KOHLIEHTPAllMd M €ro MCIOJIb30BAaHUE B OLEHKE SKOJIOTMYECKON
0€30MaCHOCTH.
[TpaBuiia 3KOJIOTUYECKHU 1€JIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOM AESITEIHLHOCTU B
[EJISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpYXarolled IPUPOJHOM Ccpenbl; ONacHOCTh
BO3/ICHCTBUS Ha )KMBbIE OPTaHU3MbI ONPECIICHHBIX BEIIECTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1aHUN Ha pacTBOPHI, UCIIOJIb3YEMbIE B
OBITOBOM 1 IPOM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
Tema 6.2. I IpogheccuonanvbHo opueHMmupoBaHHoe cooepicarue 3
HccnenoBanue croiict [[IpakTnyeckoe 3ansaTue Ne 17. JlaGoparopHas pabota «IIpurotosiaeHne pacTBOpOB». 2
pacTBOpPOB [IpuroroBneHue pacTBOpOB 3adaHHOW (MaccoBOM, %) KOHIEHTpauuu (C MPAKTHKO-
OPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha PUTOTOBJIEHUE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBCHHOM JeATEJIbHOCTH Y€JI0BEKA 6
Tema 7.1 Xumus B 0biTy |Coiep:kaHne y4eOHOr0 MaTepuajia 2 1
W MIPOM3BOJICTBECHHOM 1 lpogheccuonanvro opuenmuposannoe cooeposcanue
mesITeJIbHOCTH YeJIOBeKa Hogelimme TOCTHKEHUS XMMHUYECKONM HAayKM M XMMHMUYECKON TeXHosorMu. Ponb Xxumuu B
00eCreYeHn DSKOJIOTUYECKOM, SHEPreTHYecKo M MUIIeBOW O€30MacHOCTH, pPa3BUTHH
MenuiuHbl. [IpaBuia moucka M aHamM3a XUMHYECKOW HMH(OpPMalMM U3 Ppa3IHyuHbIX|
MCTOYHUKOB (HaydHas M y4uyeOHO-Hay4yHas JIMTeparypa, CpeJcTBa MaccoBON HHQOpMaINH,
cetb VIHTEpHET)
I IpogheccuonanvbHo opueHmupoBaHHoe cooepicarue 2 2
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TEXHOJOTHI ¢ ydeToMm Oynymed npodeCCHOHATBHOW NEeATENHHOCTH IO TeMaM: Ba)KHEHIne
CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKI[MOHHBbIE MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepHaJIbl Il AJEKTPOHUKH, HAHOMATEpUalibl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKHU DHEPIUHU,
OpraHMYeCcKre U MUHEpaIbHbIE YIOOPEeHHUs], JeKaPCTBEHHbIE BEIIECTBA, ObITOBAS XUMUSL.

[IpogheccuonanbHo OpueHMUPOBAnHOE COOePHCaHUe 2
IpakTudeckoe 3ansaTue Ne 19. 3amura: [IpeacraBieHue pe3yabTaToB peICHUS KEHCOB B opme
MHUHU-I0KJIaJa C IPE3CHTaUen
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€00pa30BaTENbHOM  y4yeOHOM IUCHMIUIMHBL  «XHUMHUSA»
MpeJoiaracT Hajaudue B MPOo(ecCHOHATLHON 00pa3oBaTeIbHON OpraHHW3aIUH, Pean3yIoNIei
o0pa3oBaTelbHYI0 MIpOrpamMMy cpeiHero oOuiero obpasoBanus B npezenax ocsoeHust OIIOIT
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHus, ClIEHUATU3UPOBAHHOIO y4yeOHOro kabuHera, B
KOTOPOM HMEETCs BO3MOXKHOCTb 00ecneunTh CBOOOIHBIM JocTyn B MHTepHeT BO Bpems
y4eOHOTO 3aHATHS U B IEPUOJI BHEYUEOHOU AEATEIBHOCTH 00yYarOIUXCAL.

Jlis peanu3anuy MporpamMMbl JTUCHMITIIMHBI JOJDKHBI OBITh IIPEYyCMOTPEHBI CIEIYIOIUe
CHeluanbHble TOMEMICHUS: Y4YeOHBIH KaOWHET XUMHU W/HMIM Yy4eOHOW XUMHYECKOU
1abopaTOpHUH.

O0opynoBanue y4e0HOro kKaduHera (HarjsiAHbIe TOCOOMS): HAOOPHI MAPOCTEPIKHEBBIX
MoJesiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXHBIX
BEIICCTB W/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ 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.

Oo0opynoBanue J1adoparopuu M pado4nx MecT JadOpaTOpuUM: MEH3YpPKH, MMHUIIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IIAHIICTHI
JUI KalleJIbHBIX peakiuid, (uibTpoBajibHas Oymara, HpPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTECKJISIHHBIC NaJOYKH, IITATHBBI JUIS
IpoOUPOK; MEPHBIE LIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEJIUTENIbHbIC IUINHAPUIECKUE
(50-100 mut), cTynmku ¢ eCTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE ILUTATHUBBI, CIUPTOBBIE TOPEINIKH,
CIIUYKH, TPUOOpP YIS TMOTYYCHHS Ta30B (MJIM MPOOMPKA C Ta300TBOIHON TPYOKOH), JAepKaTenn
JUI IPOOUPOK, CKIISIHKM Ul XpaHEHUs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUUECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenaw; NUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaiiMephl), MEpPHbIE
npobupku (Ha 10-20 mm) u Mepsle konOwl (25, 50, 100 u 200 mm), BoasHas OaHs (WU
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHe KOObI st TuTpoBanus (50 u 100 ™)
UH/IMKATOpHBbIE TOJOCKU [uid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAas IIKaa;
YHHUBEpCaIbHbIA MHANKATOP; muneTku Ha 1, 10, 50 mu (mnm no3atopst Ha 1, 5 u 10 mut), OropeTku
JUIS TUTPOBAHU, MeTUIMHCKKE mmpuilsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHUE
Bechl, pH-MeTpsI, cymibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UudopmanuonHoe odecrneyeHne peajsn3anuu NporpamMmmel

1. Ina peanuzanuu mporpammbl OMOIuoTeuHbld (OHA 00pa3oBaTENbHON OpraHU3aluu
JIOJIKEH UMETh IIeYaTHbIE W/WIIN 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUIS MCIONB30BaHMS B 00pa3oBaTeNbHOM IMpoIlecce, HE CTapiie S5 JeT ¢
MOMCHTA U3JaHUs.

2. PexoMeHayeMble TMeYaTHbIE W3JAaHUA MO0 pealu3aluud 00IIeo0pa3oBaTeIbHON
JAUCHUIIIMHBI MPEACTABICHBI B METOJUYCCKHUX PEKOMCHAAIUAX 1O OpraHU3allun 06yquI/1$[.

3.2. HudopmanuoHHOE o0ecnedeHre peau3alu NPOorpaMmbl

OcHogHble UCTIOYHUKU.

1. Tabpuensn, O. C. Xumusa: 10-it kmacc (6a3zoBblii ypoBenb): yueOHuk / O. C.
I"abpuensH, U. I'. Octpoymos, C. A. Cnaakos. — 5-e u3n., crep. — Mocksa: [Ipocsemenue, 2023.
— 128 c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902
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2. I'abpuensu, O. C. Xumus. 11 kmacc (6a3oBbiit ypoBeHs): yueOnuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: [IpocBenienune, 2023. — 127, [1]
c. wmr — ISBN 978-5-09-103623-7. —  Tekct: osnekrponHsri. —  URL:
https://znanium.com/catalog/product/2089904

Jlonoanumenvhvle UCMOYHUKU.

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

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

KOHTpOJIb H OLCHKA PE3YyJIbTAaTOB OCBOCHHUA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPCIOAABATCIIEM B IIPOLECCEC IMPOBEACHUSA IMPAKTUYCCKUX 3aHHTHI>'I,
TCCTUPOBAHMU, a4 TAKIKC BBIIIOJIHCHUS O6y‘-IaIOH_II/IMI/ICSI HHAWBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

- CaMOCTOATENbHO  (QOPMYIUPOBATH
[paccMaTpuBaTh €€ BCECTOPOHHE;

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

- ONpeneysaTh IeNId  JeATCIBHOCTH,
ITOCTUIKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[1eJIsIM, OTIICHUBATh PUCKU TIOCIICICTBHIA JIESTCIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPpoOiieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIAJIETh HAaBBIKAMHU Y4E€OHO-HCCIIENOBATENLCKOW U TPOEKTHOW NesSTENbHOCTH,
HABBIKAMU pa3perieHus MpooieM;

- BBIBJIATH MPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3WpOBaTh 3a/ady,
BBIBUTATh THUIIOTE3Y €€ PEIICHUs, HAaXOJUTh apryMEHTHI JUIS JIOKa3aTeIbCTBA CBOMX

U aKTyaJlu3upoBaTb  MpodiIemy,

3a/laBaTh MapamMeTpbl U KPUTEPUH HX

YTBEPKICHUH, 33/1aBaTh MMapaMeTPbl U KPUTEPUH PELICHMUS;

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

JI1. B yactu TpyAO0BOTO BOCIIUTAHUS: OK 01 JIP 09 OIIEHKAa TMCbMEHHBIX M

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

- TOTOBHOCTb K AaKTHUBHOW JCSATEIBHOCTH TEXHOJOTUYECKOW U COLMAIbHOU TECTUPOBAHUE;
HAMPaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO OLIGHKAa 3alllUThl TMPOEKTA
BBITIOJIHATH TaKYIO JACSITEIHHOCTD; (KOMIIBIOTEPHOM TTPE3EHTAIINY;

- HHTEpeC K pa3Iu4HbIM cepam npodheCcCHOHATLHOM NesTEIbHOCTH, OIICHKA pE3yIbTaTOB

JI2. OBnagenve yHUBEpCAIbHBIMHU YYEOHBIMU [TO3HABATEIILHBIMU JICHCTBUSIMHU: BBITIOJIHEHUSI  MPAKTHUYECKHUX

a) 6a30BBIC JIOTUYECKHE ICHCTBUS: OK 07 pador
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- QHAJIM3UPOBATH IOJYYCHHBIC B XOJI€ PELICHUS 3a]a4M pe3yJIbTaTbl, KPUTUUYECKU
OLICHUBATBH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- yYMeThb MEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0O M NPAKTUYECKYIO 00JacTu
PKU3HEICATEIIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00IacTei;

- BBIJIBUT'aTh HOBBIC UJCH, ITPEJIaraTh OPUrMHAIbHBIC IOIXObI U PEIICHMUS;

- ciocoOHOCTh MX UCIOJIb30BAaHUS B IO3HABATEIBHON M COLIMAIbHOM MIPAKTHUKE

- BJIQJICTh HABBIKAMU IMOJYYEeHHUS WH(POpMAIMKH W3 HUCTOYHHUKOB Pa3HBIX THUIIOB,
CAMOCTOSITEJIBHO ~ OCYIIECTBIIATH  IMOMCK,  aHalW3,  CHCTEMATH3allHi0 U
MHTEePIPETAINIO HHPOPMALIUU PA3IHYHBIX BUJIOB U ()OPM MPEIICTABICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ y4eToM HazHaYeHUs] HHPOpMalK U
[[EJICBOM  ayJUTOpUHU, BHIOMpas ONTUMAIBHYIO (QOpPMY MPEICTABICHUS U
BI/I3yaJ'II/I3aIII/II/I;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh HWH(OPMAIMU, €€ COOTBETCTBHE
HpaBOBBIM nu MOpaﬂBHO-BTH‘IeCKI/IM HOpMaM;

- UCTOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B peHIeHI/II/I KOTHUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHI)IX 3agady cC
coONto/IcHHeM TpeOOBaHMN JPrOHOMHKH, TEXHHKH OC30MACHOCTH, THUTHEHBI,
PECYpCOCOEpEeKEeHHsI, TPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0C30IMacCHOCTH;

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

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOTIPE/IEIICHHUIO;

-OBJIaJICHUC HABBIKAMH y‘le6H0-I/ICCHCIlOBaTeJlLCKOI>'I, HpOCKTHOﬁ U COIMAILHOM

JI3. B o6macT IEHHOCTH HAYYHOTO ITO3HAHUS: OK 01

- c¢(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY| OK 02
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOTO HA JUAJIOre OK 04
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM U YHUTATENBCKOM KYIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMH U IIO3HAHUS MUDA,

- OCO3HAaHHME IIEHHOCTHM HAYYHOH JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MMPOCKTHYIO U UCCJIEIOBATEIBCKYIO JIEITEIbHOCTh MHIUBUIYAJIbHO U B TPYIINE;

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

B) paboTa ¢ nHpOpManueii: OK 05
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eI TEIILHOCTH,

JI5. OBnanenue yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUAMMU:

0) COBMECTHasl IeITCIIbHOCTD:

- NOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaJbHOU
paboTHI;

- [pUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTHUKEHUIO: COCTABJIATh IJIaH JEHCTBUM,
pactpeiesiaTh pOJIM C YYETOM MHEHHH YYaCTHHUKOB OOCYXKIaTh pe3yiIbTaThl
COBMECTHOI paboThI;

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

- OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B  Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM

OK 04
OK 07

JI6.0OBnaneHne yHUBEpPCAIbHBIMU PETYISATUBHBIMU JEHCTBUAMMU:

I') IPUHATHE ce0sl U IPYTHUX JIFOAEH:

- IPUHUMATh MOTHMBBI W apryMEHTBl IPYTUX JIOJIell IpU aHalu3e pe3ysbTaToB
NesITeNIbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO JIPYTUX JIOJEH Ha OIINOKHY;

- pa3BHUBaTh CIOCOOHOCTh MOHMMATh MUP C MO3UIUU APYTOTO YEJIOBEKa;

OK 04
OK 07

JI7. B 0611acTi 3K0JI0THYECKOT0 BOCITUTAHMSL:

- cOpMHUPOBAHHOCTh  DKOJOTHYECKONW KYJIbTYphl, T[OHUMAaHHE BIIHSHUS]
COLIMAIBHO-?KOHOMUYECKUX IMPOLECCOB HA COCTOSHHE MPUPOJHON M COLMAIBHON
Cpelibl, 0OCO3HAHHE II100aJTbHOTO XapaKTepa SKOJOTUYECKHUX MTPOOIIeEM;

- IUTAHUPOBAHUE U OCYUIECTBJICHHE JIECUCTBUI B OKpPYXalOLIEl Cpele Ha OCHOBE
3HAHUS LEJNEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE IEUCTBUM, MPUHOCIIINX BPEl OKPYKAIOIIEH Cpee;

- yMEHHE TPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJIOTHUYECKHE TOCIEACTBUS
MpeANpPUHUMAEMBbIX JEHCTBUN, TPEIOTBpallaTh UX;

- pacIIupeHue OIbITa ACSITEIPHOCTA SKOJIOTUYECKON HAIIPaBICHHOCTH,

- OBNIAJICHHE HaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM, MPOCKTHOH U COIMAIBHOMN
eI TeTLHOCTH;

OK 04
OK 07

MeranpeamMeTrHble
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MI1. Bnamerb CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIIue MOHATUS (XUMUUECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa)
aroma, s-, p-, d-3JEKTPOHHBIC OPOMTAIM ATOMOB, MOH, MOJEKYJa, BaJICHTHOCTH,
DIIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUACICHMSI, XMMUYECKas CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBII 00beM, YIIIepoHbIi CKeleT, (DYHKIIMOHAIbHAS TPYIINa, PaJuKall,
M30MEPHsL, U30MEPBI, TOMOJIOTUYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA- U
Q30TCOJIEPKAIME COCAMHEHHUS, OMOJOTMYECKH AaKTHBHBIC BemecTBa (YIJIEBOJIBI,
KUpBI, OEJIKH), MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIUHEHMS, KpUCTALIMYecKass  penieTka, TUIBl  XUMHUYECKHMX  peakuuil
(OKHCIIUTENIBbHO-BOCCTAHOBUTEINBHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEAKIIMH MOHHOIO
Oo0OMEHa),  pacTBOp,  OJNEKTPOJHUTHI,  HEIJICKTPOIUTHI,  AJIEKTPOIUTUYECKAs
nuccoluanys, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOW pEaklUH,
XMMHUYECKOE PABHOBECHE), TEOPHUM MU 3aKOHBI (TEOPHUs XMMHUYECKOIO CTPOCHUS
opranvueckux  BemectB  A.M. byrnepoBa, Teopus  DIIEKTPOJUTHYECKON
nucconuanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTUYECKHE
CBEJCHMUS O CBOMCTBAaX, COCTaBe, IOJYy4YE€HUU U OE€30MIaCHOM HCIOIb30BAaHUY
BaKHEHIINX HEOPTaHWYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M NMPaKTUYECKOU
NESITEIIBHOCTH YEJIOBEKA;

OK 05
OK 07

M2. YMETb BBIIBJIATH XAPAKTCPHBIC IIPU3HAKU U B3aUMOCBSA3b HU3YUYCHHBIX
HOHﬂTHﬁ, MNPUMCHATH COOTBETCTBYIOIIMEC IOHATHA IIPpU OIMCAaHWUU CTPOCHUA U
CBOICTB HEOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpaH.[eHHIZ; BBISIBJIATDH
B3aMMOCBSI3b XHMHUYECCKUX 3HAHUM C MOHITUSIMH H MNpEaACTaBJICHUAMA JPYIrux
CCTCCTBCHHOHAYYHbIX IPCAMETOB;

OK 01
OK 02

M3. yMerp HCHONB30BaTh  HAUMEHOBAHUS  XUMHUYECKUX  COEIUHEHHM
MEXIYHApOAHOIO COI03a TEOPETHUYECKONM M TNPUKIAJAHON XMMHUU U TPUBHAJIbHBIC
Ha3BaHMsI BaXHEWIIMX BEIECTB (ITWJIEH, AaleTW/IeH, TIJuUepuH, (eHo,
(dopmanbpaeru, YKCyCHas KHMCJIOTa, TJMIMH, YrapHbld ra3, YIJIeKHCHbId ras,
aMMHaK, ralieHas W3BeCTb, HeETralleHas HW3BeCTb, MHUTHEBAas COJa U JIPYTHX),
COCTaBIISATH (POPMYJIBI HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB, YpPaBHEHUS
XUMHUECKUX peaklui, OOBSICHATh HUX CMBICH;, MOJITBEPXKIaTh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH AKCIEPUMEHTAMU U 3aIIUCIMU

YPABHEHUH XUMHUYECKHUX PEAKLINN;

OK 02
OK 05

JIP 09
JIP 10

- TECTUPOBAHHUE;

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

- OIEHKAa 3aIIUTHI TPOEKTA
(KOMIIBIOTEPHOW TPE3eHTANN
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M4. - yMmeTpb yCTaHaBIMBATh IPUHAJIEKHOCTb M3YyYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K ONPEAETICHHbIM KjaccaM M TpyINaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTaB U BAaXKHEHIIME CBOMCTBA; OINPEAEIATh BUIbI
XMMUYECKUX CBs3el (KOBaJICHTHAas, MOHHAs, METaJNIM4yecKas, BOJOPOJHAs), TUIIbI
KPUCTANIMYECKUX PEIIECTOK BEHIECTB; KIACCU(UIIMPOBATh XMMUYECKHE PEAKIIUY;

OK 02

MS5.  chopmupoBaTh  NpeACTaBICHUSA: O  XUMHYECKOH  COCTaBIISAIOIICH
ECTECTBEHHOHAYYHOM KAPTHUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBJICHUH MPUPOJIBI,
B (QOpMHUPOBAaHUU MBIIUICHUS M KYyJIbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
FPaMOTHOCTH, HEOOXOJAUMOM JJIsi peUIeHUs MPAKTHYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHOM cpefie;

OK 07

M6. yMeTp TPOBOIMTH pacyeTbl MO XHMUYECKHM (opMyiaaM M ypaBHEHHIM
XUMHUYECKUX pPeaKklil ¢ UCIOIb30BaHUEM (PU3MUECKUX BEIWYMH, XapaKTEPU3YIOLINX
BELIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHUS)
ra3oB, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIC XUMHMUYECKHE 3HAHUS JUIs
IMPUHATHA peHIeHI/If/'I B KOHKPCTHBIX JKH3HCHHBIX CHUTyalUsAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 01
OK 02

M?7. yMeTh IUIaHUPOBATH U BBIMIOJIHATH XUMUYECKUIN SKCIIEPUMEHT (IIpEeBpallCHUS
OpraHMYECKUX BELIECTB IPU HArpeBaHMUM, IOJIyYEHUE STUJIEHA U HU3YyYEHHUE €ro
CBOMCTB, KaueCTBEHHBbIE PEaKLMU Ha ajbJETUAbI, KpaxMaj, YKCYCHYIO KHUCIOTY;
neHartypauus O€lIKOB NpHU HarpeBaHWM, LBETHBIE peaKUUU OEJIKOB; MPOBOJIUTH
[PEaKIMM MOHHOTO OOMEHa, ONpEeNATh Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabdar-, kapOoOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; peliaTh
DKCIIEpUMEHTaNbHble 3amaud 1o TemaMm "Meramiel" u  "Hemeramnel") B
COOTBETCTBHUH C IIPaBUJIAMU TEXHUKH OE€30MAaCHOCTH MPU OOpAIIEHNUHU C BEIECTBAMU
1 J1a00paTOpHBIM O00OpYJOBAHHEM; TPEACTABIATH Pe3yIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHMH COOTBETCTBYIOLIUX pEaKUUuil U
(opMyIMPOBAThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

OK 01
OK 05

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

OK 01
OK 02

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

SIBJICHUH (HaOJI0IeHNe, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHNE);

OK 03
OK 06
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MI10. cdopMupoBarh MpEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOICH
ECTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MTO3HAHUU SBJICHUHN MPUPOIBL,
B (OpPMUPOBAHMM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €€ (YHKIIMOHAJIHLHON
FPaMOTHOCTH, HEOOXOAUMOI NJIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

OK 06

MI11. ymerh cobmoaTh MpaBHia HKOJIOTMUYECKU 11€71ecOo00pa3HOro MOBEACHUS B
OBITYy W TPYIAOBOH JEATEIHHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0pPOBbS U
OKPY’KarOIIEed MPUPOJHON Cpelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBHS HA YKUBbIE
OpraHu3Mbl ONPEJIECICHHBIX BEIIECTB, MOHUMAs CMBICH IOKa3aTessl IpeaeibHOM
ONYCTUMOM KOHLEHTpaluu

OK 01
OK 02

IIpenmerHbie

IT1. chopmupoBaHHOCTH MPENCTaBICHHUI: O XMMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUM SIBJICHUI NPUPOIBHI,
B (QOpPMHUPOBAHUU MBIIUICHUS € KYyJIbTYphl JHUYHOCTH, €€ (YHKIUOHAILHOU
FPaMOTHOCTH, HEOOXOAMMOMN NJIsl pelIeHUs] MPAaKTUYECKUX 3a7ad U IKOJOTUYECKU
000CHOBAHHOT'O OTHOIIECHUS] K CBOEMY 3/I0POBBIO U MPUPOJTHOU CPEIE;

OK 05
OK 07

[12. BnageHwme cCuUCTEMOM  XUMHYECKUX 3HAHWHM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATral0IINE TOHIATHS (XMMHUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa
aTroma, S-, P-, d-3JIeKTpOHHBIE OpPOWUTANIM ATOMOB, MOH, MOJEKYJa, BaJEHTHOCTD,
PIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIA 00bEM, YIIIepOJHbIN CKelleT, (PyHKUIHOHAIbHAs TPYIIa, pajnuKal,
M30MepHs, U30MEPbI, TOMOJIOTMYECKUI PsiJl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPO- U
Q30TCOJICPXKAIINE COEAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BellecTBa (yriaeBOMIbI,
PKUPBI, O€IKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCIMHEHMS, KpPUCTAUIMYECKash  pemieTka, THIbl  XUMHYECKUX  peaKIui
(OKHCIHUTENbHO-BOCCTAHOBUTENBHBIE, K30~ U SHAOTEPMUUYECKHUE, PEAKIIMY UOHHOT'O
oOMEHa),  pacTBOpP,  DJEKTPOJMTHI,  HEIIEKTPOJUTHI,  DIECKTPOJIUTHUECKAS]
UCCOIMAIMsA, OKHCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOM peaklnH,
XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHHS
opranuyeckux  BemiectB  A.M. byriepoBa, Teopus  3IEKTPOJIUTUUYECKOH
nuccounanuu, nepuonnueckuid 3akoH J[.M. MengeneeBa, 3akoH COXpaHEHHUs]
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XUMHH, (HAKTOIOTHUECKUE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, MOJYYEHHH M O€30MMaCHOM MCIOJIb30BAaHUHU
BOXHEHIINX HEOPTaHWYECKUX WM OPraHMYECKHMX BEIIECTB B OBITY M MPAKTUYECKOU

OK 01
OK 02

JIP 09
JIP 10

- OICHKa IIMCBMCHHBIX U

YCTHBIX OTBCTOB;,

- OIICHKA BBICTYIUICHUH ¢
COOOIICHUSAMH, JOKJIaJaMu;

- OILICHKA
CaMOCTOSTCILHOMI
CMU;

- TECTUPOBAHHE

pe3yibTaToB
paboTsl €O
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JCATCIIBHOCTH YCJIOBCKA,

I13. chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHble MPU3HAKU H
B3aMMOCBS3b WU3YUYEHHBIX MOHSTHHI, MPUMEHSITh COOTBETCTBYIOIIME MOHSATHUS IMPHU
OMMCAaHUU CTPOCHHUS M CBOWCTB HEOPraHMYECKUX M OPraHMYECKHUX BEUIECTB M HX
[pPEBpAIICHUI; BBIABISITH B3aUMOCBA3b XHUMHUYECKHX 3HAHUM C TOHATUAMH U
[pe/ICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

OK 01
OK 02

[14. chopMUPOBAHHOCTH YMEHHUW WCIONH30BATh HAUMEHOBAHUS XUMHUYCCKUX
COCAMHEHHI MEXIyHApOJHOTO COH3a TEOPETUYECKOM M MPHUKIAIHOW XUMHUH M
TPUBUAJIHBIC HA3BaHUSI BAXXHEWUIIUX BEIIECTB (ITWJIEH, AalleTWICH, TJIUIEPHH,
(benon, Gpopmanbaerua, yKCycHas KUCIOTa, MIUIKH, YTapHbIHA Ta3, YIIIEKUCIbIHN ras,
AMMUaK, TallleHas W3BECTh, HETralieHas W3BEeCTh, INMUThEBas coAa W JIPYTHUX),
COCTaBJIATh (POPMYJbl HEOPTraHMYECKUX M OPraHMYECKHUX BEIIECTB, YpPaBHEHHS
XUMHYCCKUX PEAKIUH, OOBSICHATH WX CMBICH;, MOJITBEPKIATh XapaKTePHBIC
XUMHUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3aHUCIMU
YPAaBHEHUI XMMHUYECKUX PEAKIIUN;

OK 02

I15. chopmupoBaHHOCTH YMEHUN YCTaHABIMBATH MPUHAMICKHOCTh HU3YYCHHBIX
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB K OINPENEICHHBIM KJIacCcaM U Ipymiam
COCAMHEHMM, XapaKTepu30BaThb MX COCTAB M BaKHEHIIIME CBOMCTBA; OIPEIECATH
BHUJIbI XMMUYECKHX CBsI3eH (KOBaJieHTHAas, MOHHAs, METaJUINYecKasi, BOJAOPOIHAs),
TUTBl KPUCTAINIMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATh XUMHYECKHE
CaKIUH;

OK 01
OK 04

[16. B1aeHre OCHOBHBIMU METO/IAMH HAYYHOT'O NTO3HAHHUS BEIIECTB U XUMHUUECKHX
sIBJICHHUH (HAOJII0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

OK 02
OK 04

I17. chopMupoBaHHOCTH YMEHHH MPOBOAUTH pacueThl 0 XUMHUECKUM (hopMysIam
1 ypaBHEHUSM XMMMUYECKHUX PEaKIHUHi C UCIOJIb30BaHUEM (PU3NYECKUX BEIUUMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BATh CUCTEMHbIE
XUMUYECKHE 3HAHUS M NPUHATHS peHIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHHEM;

OK 01
OK 04
OK 05

I18. cdopmMupoBaHHOCTH YMEHUH TMJIAHHUPOBATH U BBHINONHATH XUMHUYECKUN
PKCTIIEPUMEHT (TPEBpaIeHUs] OPTaHWUYECKUX BEIIECTB MPHU HArpEBaHWUH, IMOTYUYCHHE
STUJIEHA U U3yYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLIMM Ha ajlbJETU/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY, JIEHATyparusi OCJIKOB TPH HAarpeBaHWU, IBETHBIC PEAKIIUU

6CJ'IKOB; IMPOBOAWTL PpCaAKIUHU HMOHHOI'O 06MCH8., ONpCACIIsITL  CpCAy BOJIHBIX]

OK 01
OK 04

- OlEHKa IHCHBMEHHBIX H
YCTHI)IX OTBETOB,

- OLIGHKAa BBICTYIUICGHUH ¢
COOOIIEHUSAMH, JOKJIaTaMHu;

- OIICHKa PE3YJIbTATOB
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[PaCTBOPOB, KaUECTBEHHBIC PEaKIMK Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHUSI; pelllaTh SKCIEPUMEHTalbHbIE 3ajauu mo Temam "Metamibl" u
"Hemeramnsl") B COOTBETCTBHHM C TMpaBWJIAMH TEXHUKH O€30IacCHOCTH TIpH
oOpaleHuu ¢ BEIIECTBAMH W JIAOOPATOPHBIM OOOPYIOBAHHUEM; IPEICTABIATH
PE3yNbTaThl  XMMHYECKOTO OJKCIepuMeHTa B  (opme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid U (GopMyaupoBaTh BBIBOIABI Ha OCHOBE OTHX
€3yJIbTaTOB;

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

OK 01

I110. chopMHPOBAaHHOCTHL yMEHHH  COOJIFOJIaTh  MPaBWIA  JKOJOTHYCCKH
[1e71ecoo0pa3Horo TMOBEACHUA B OBITY W TPYJOBOW JEATEIBHOCTH B IIEJIAX
COXpPAHEHHUsI CBOETO 3JI0POBbSl U OKPYKAKOLIEH NPUPOJHOM Cpenbl; Y4YUTHIBATH
OMAacCHOCTh BO3JICUCTBUSI HA YKUBBIE OPTaHU3Mbl ONPEEICHHBIX BEIIECTB, TOHUMAs
CMBICJI TOKA3aTes MPEICTbHON TIOIYCTUMOW KOHUECHTPALINH;

OK 02

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

OK 04

[112. nnst cnenbIx U cinaboBUAAIIMX OOydaroumxcs: cOpPMUPOBAHHOCTh YMEHHUS
MCTIOJIb30BaTh PEIbe(PHO TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmcu

XUMUYECKUX HOPMYII.

CaMOCTOSITENIbHOW paboThl €O
CMU;
- TECTUPOBAHUE
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