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1.ITIOSACHUTEJIBHASA 3AIINCKA

1.1 MecTo 00111€00pa30BaTeJILHOIO NMPeAMeTa B CTPYKTYPe 0CHOBHOM MpogdeccHoHaIbLHOI
o0pa3oBaTeIbHOMNIPOrpaMMbI

Oo6meo6pazoBarenpHbiii  npeamer OOIL 12 Xumus  sBiIsercs 00s3aTebHOM — 4acThiO
0011e00pa3oBaTeIbHOTO IMKJIAa 00pa30BaTebHOM mporpaMmbl B cooTBeTcTBUH ¢ DPI'OC 1o
CIELIMAJIBHOCTH.

[Iporpamma o xumuM pa3zpadoTaHa Ha OCHOBE TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHON MpOorpaMMbl cpeHero odmiero obpaszoBanus, npeacrabieHHbix B PI'OC COO, ¢
yaerom Konnenmun npenogaBanus ydueOHoro mpeamera "OOIL12 Xwumus" B 0o0pa3oBaTenbHBIX
opranmzanusax Poccuiickoit @enepannn, pealn3yonux OCHOBHbIE 00pa3oBaTelibHbIE MPOTPaMMbl, U
OCHOBHBIX IOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

OOII.12 Xumus Kak 3JI€MEHT CHUCTEMbI €CTECTBEHHBIX HAyK MIPaeT 0COOYIO pOJib B CO3/IaHUU
HOBOI 0a3bl MaTEPHANILHOM KYJIBTYpPbI, BHOCUT CBOM BKJIa/]1 B ((OPMUPOBAHKE PALIMOHAEHOTO HAYYHOTO
MBIIJIEHMS], B CO3JJaHUE LIEJIOCTHOTO MPEICTABICHHS 00 OKPY’KaIOLEM MUPE KaK O €IMHCTBE MPUPOIbI
U YeloBeKa, KoTopoe (opMHUpYeTCs B XHMHUU HAa OCHOBE ITOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpY’aloIllero MHpa, OCO3HAHUS B3aHMMOCBA3M MEXKIY CTPOCHHMEM BEILECTB, UX CBOWCTBAaMHU U
BO3MOKHBIMHU 00JIACTSIMHA TPUMEHECHHUS.

Cospemennasg OOIIL.12 Xumusa kak Hayka CO3UAATelIbHas, HAayKa BBICOKUX TEXHOJOTUHI
HampaBlieHa Ha PElIeHHE MI00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA - CHIPHEBOM,
SHEPreTHYECKOM, TMHUIIEBOM, HKOJIOTUYECKON Oe30macHOCTH H  OXpaHbl 370pOBBS. TecHO
B3aMMOJEHICTBYs ¢ ApyTMMHU ecTecTBeHHbIMU Haykamu, OOII.12 Xumus craja HEOTbeMIIEMOMN 4aCThIO
MHUPOBOH KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBUEM YCIIEITHOTO TPYJa U KU3HU Ka)XJI0r0 WieHa 00IIecTBa.

1.2 lean, 32024 ¥ NJIAHMPYeMble Pe3yJIbTaThl OCBOCHHS 0011e00pa30BaTeIbLHOIO IpeaMeTa

1.2.1 Ileau 061meo0pa3oBaTeIbHOTO MPeAMETA:

e (GopMHPOBAHME CUCTEMbl XUMHUECKUX 3HAHUHN KaK BaXKHEHIIIEH COCTaBIISIONIEH €CTEeCTBEHHO-
HAYYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOH JiexaT KIIFOUeBbIe MOHATHS, (PyHIaMEeHTaIbHbIC
3aKOHBl M TEOPUM XUMHHM, OCBOCHHME Ss3bIKa HAyKH, YCBOCHHE W INOHUMAHHUE CYIIHOCTH
JIOCTYIIHBIX 00O0OIIEHN MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIJICHHE C HMCTOpPHEH HX
pPa3BUTHUS U CTAHOBIICHUS;

e (GopMHpOBaHHME U PaA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMUYECKHUX PEAKITUN, HEOOXOIUMBIX JUIsl MPUOOPETEHNST YMEHUN OPUEHTUPOBATHCS B MHUPE
BEIIECTB M XHUMHUYECKHX SBICHHN, MMEIOIIMX MECTO B MPHUPOJC, B NPAKTHUYECKOH U
MMOBCETHEBHOM JKU3HMU,

o paSBI/ITI/Ie YMeHI/II\/II )41 CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOJIGHI/ICM %1 O6L$[CH€HI/IGM
XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM MPaBUJT 0€301MacHOT0 0OpaIeHHUs ¢ BEIIECTBAMU.

CopepxarenpHasi XapakTepUCTHKa LIeJe U 3a/1ad U3y4yeHHs MpeaMeTa B MporpaMMe Mo XUMHUHU
YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B CUCTEME CPEAHETO
oOmero oOpas3oBanusi. CeroiHss B IpenojaBaHUM XUMHHM B OOJIbIIEH CTENEHU OTHAETCS
NPENOYTeHHEe MPAKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OOydeHHs, OPHEHTUPOBAHHON Ha
MOJTrOTOBKY BBITYCKHHKa 00Ie00pa30BaTebHON OpraHM3alliy, BIIAACIONIET0 HE HAOOpOM
3HAaHUH, a (YHKIIMOHAIBHONW I'PAaMOTHOCTBIO, TO €CTh CIIOCOOAaMU U YMEHHUSMU aKTHUBHOTO
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MMOJIyUYCHUA 3HAHUM U IIPUMCHCHUA UX B peaanOﬁ KHU3HHU AT PCIICHUS MPAKTHYCCKUX 3a71a4.

B oroit cBs3u mpu m3yuenun npeamera "OOIL12 Xumusg" goMuHUpYOIIEe 3HAYCHHE

nproOpeTaroT TaKKUe LEeNU U 33a4u, KaK:
o amanTtanys o0y4alomMxcs K YCJIOBHSM JMHAMHUYHO DPA3BUBAIOILETOCS MHpPa, GOpPMHUpPOBAHUE
MHTEJUIEKTYyallbHO ~ Pa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHHATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMECHEHHUEM;
o ¢dopmupoBanre y 00y4aroUIMXcs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIINH), UMEIOLINX
YHHBEpCAIbHOE 3HAYCHHE [T PA3JIMUHBIX BUAOB JESATEILHOCTH: PELICHUS TPOOIIeM, TIOMCKA, aHATTN3a
U 00paboTku uH(pOpPMAIMH, HEOOXOTUMBIX JISi NPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas
3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XHMHUH, a TaKXKe s OLUCHKH C TO3UIMH SKOJOTMYECKOH
0€30MacHOCTH XapaKTepa BIUSHHS BEIISCTB M XMMHUYECKUX IPOLECCOB HA OPraHU3M YEIIOBEKA M
HPUPOJHYIO Cpeny;
o pa3BUTHE TI03HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
00YyYaloUIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TIPHOOpETaTh HOBBIE 3HAHUS 10 XHMUHU B
COOTBETCTBUHM C JKU3HEHHBIMH IOTPEOHOCTSMH, HMCIOJb30BaTh COBPEMEHHBIE HH(OPMALUOHHEIE
TEXHOJIOTUH JUIA TOWCKA W aHaIM3a y4eOHOH M HAYYHO-TIOIYJISPHONM MH(MOPMAIMH XMMHYECKOTO
COZICPIKAHHUS;
o ¢dbopMHupoBaHHE W pPa3BUTHE y OOYYAIOIIMXCS ACCOUMATHBHOTO W JIOTHYECKOTO MBIIIJICHHS,
HaOJII0JaTeNbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IpY IJTAHUPOBAHUH U TIPOBEICHUH XUMHYECKOTO SKCIIEPUMEHTA;
o BOCIIUTaHHE Yy 00yJaromuxcst yOekIEHHOCTH B TYMaHUCTHYECKON HAIPaBICHHOCTH XUMUH, €€
B)KHOU POJIM B PELICHUH TTI00aIbHBIX TPOOJIEM PallMOHAIBHOTO IIPHPOOIOIE30BaHHUS, TOTTOTHEHHS
HHEPreTUUECKUX PECYPCOB U COXPAHEHMs MPUPOIHOrO pPaBHOBECHUS, OCO3HAHUS HEOOXOJIUMOCTH
OEepeKHOrO0 OTHOILEHWS K MPHPOJE M CBOEMY 3/I0pPOBbIO, a TAaKKe INPUOOPETEHHs OIIbITA
UCTIOJIB30BaHUS TIOJYYCHHBIX 3HAHUH /ISl IPUHSATHS TPAMOTHBIX PEIICHHH B CHUTYalUsX, CBSI3aHHBIX
C XUMHUYECKUMHU SIBIICHHUSIMH.

1.2.2. IlnanupyemMsble pe3yJbTaTbl 0CBOCHHS MIPOrPaMMBbI 110 HCTOPHHU B cooTBeTcTBHH ¢ PI'OC

u Ha ocHoBe PI'OC COO

Oco6oe 3Hauenue oOuieoOpaszoBarenbHbli peamer OOIL12 Xumus umeer npu (GOpMHUPOBAHUU

obmmx kommeternmii (OK) OK.01-02, OK.04,07
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OK 01. Beibupats
CIIOCOOBI
penieHus 3a1a4
po¢eCCHOHAIIbH
OMIESATEIIFHOCTH
MPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHMSA:
- TOTOBHOCTbH K TPYy]ly, OCO3HaHHE LIEHHOCTH MacTepCTBa,

TpyAoIt00ue;

- TOTOBHOCTh K AKTUBHOM TSI TEeIIbHOCTH
TEXHOJIOTUYECKOH ¥  COIMAJbHOH  HANpaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMAPOBATH, TUTAHUPOBATh u

CaMOCTOATENIbHO BBIIOJIHATh TAKYIO JEATEIbHOCTD;
- HMHTEpeC K pasau4yHbiM chepaM mnpodeccHoHaIbHON
JEATEIIbHOCTH,
OBaaneHue YHHBEPCAJbHbIMH
yueOHBbIMU MO3HABATEJIbHBIMH
JeHCTBUSIMU:

a) 0a30Bble JJOrHYeCKHE JeHCTBHS:

- CaMOCTOSITEIbHO (HOPMYITHPOBATh U AKTyaTH3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN TPU3HAK UK OCHOBAHUS
JUTSI CpaBHEHUS, KJacCu(UKAIMy U 0000IIeHHMS;

- OMNpPEACNTh IEH AeITENHLHOCTH, 33]1aBaTh MMapaMeTPhl U
KPUTEPHUU UX TOCTUKEHUS;

- BBUIBIIATH 3aKOHOMEPHOCTHM M TPOTHUBOpEUUsS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B JI€ATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyJbTaTOB IIEJsIM, OIICHUBATh PHUCKH
MOCJIE/ICTBUN NEATCIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TPU PEIICHUN
KU3HEHHBIXITPOOJIEM

0) 0a3oBbIE HCCiIe0BaTEIbLCKHE AeiiCTBHA:

- BJQJIETh HAaBBIKAMHU  y4eOHO-HCCIICIOBATEIBCKON U
HpOGKTHOI\/II ACATCIIBHOCTH, HaBBIKAMHN pa3pen1eHH51
npobiuem;

- BIAJCTh CUCTEMOM XMMHWYECKUX 3HAHUH, KOTOPAsl BKIKOYACT:
OCHOBOIIOJIATAONIME MOHATUS (XUMHUYECKUI 3JEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-2JIeKTPOHHbIE OpOUTAIIH
aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTD,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YIJIEpOIHBIN
CKeseT, (YHKUMOHAJbHAs TIpyNNa, paaukai, H3oMepus,
WU30MEpbl, TOMOJIOTMYECKUN psAl, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJI- U a30TcoAepXKalllue COEAMHEHUs, OHOJIOrMYecKU
aKTUBHBIC BeliecTBa (YIJIEBOJbI, XHUPBI, OCJIKH), MOHOMED,
IOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCMHEHMS, KPUCTAJUIMYECKAs pELIeTKa, THUIbl XUMHYECKHX
peakuuii  (OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE,  9K30- U
9H/IOTEPMHUECKHE, PEAaKLUUd HOHHOr0 OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, JJEKTPOIUTUYECKAS
JUCCOLMAIMsA,  OKHCIUTENb, BOCCTAHOBMTENb, CKOPOCTh
XMMHUYECKON peakiMM, XUMHUYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (T€OpUS XUMHUYECKOIO CTPOEHHMSI OpraHu4ecKuX
BemiectB  A.M. DbyrnepoBa, TeOpHs DIIEKTPOJIUTHYECKOU
quccounanuu, nepuoandeckuii 3akon 1.11. MennaeneeBa, 3akoH
COXPaHEHUsI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHU SI3BIK
XUMHH, (PAKTONIOTHYECKHE CBEAECHUS O CBOWCTBAaX, COCTAaBeE,
MOJIy4eHUH U OE30MacHOM HCHOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX W OpPraHMYeCKUX BeUlecTB B ObITY U
MIPAKTUYECKON IEATEIbHOCTH YEJI0OBEKA;
- YMETb BBIABIATH XapaKTEpPHBIC NPU3HAKU U
B3aMMOCBS3bM3yUYECHHBIX NOHATHH, IPUMEHSITh
COOTBETCTBYIOIIUE IMOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUXBELIECTB U UX
MIPEBPALCHUH; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUSIMHM U TIPEACTABICHUSAMHU IPYTHX
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- BBISBJISITD MPUYUHHO-CJICICTBCHHBIE CBSI3H u
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTAaTh THIIOTE3y €€
pelIeHUs, HAXOAWTh apryMEHTBI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KICHHH, 3aJlaBaTh IapaMETPbl U KPUTCPUHU
peIIeHUs;

- aHaJM3UPOBATH TOJYUYCHHBIC B XOJ€ PEIICHUs 3a7adu
pe3yJIbTaThl, KPUTUYECKH OICHUBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSX;

- yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYIO U
MIPAKTUIECKYIO 00JIACTH KUZHECATCIIEHOCTH,

- YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIC WJCH, MpeIarath OPUTHHAJILHBIC
MTOJIXOJIBIU PEIICHHS;

- CITOCOOHOCTH ux HCITOJIH30BaHUS B
MO3HABATENBHON U COIUANBHOMN MPAKTHUKE

€CTECTBEHHOHAYUYHBIX IIPEMETOB;
- YMCTb HCIIOJIB30BaTh HaAauMMCHOBAaHUA XUMHUYCCKUX
COCAMHEHUN MEXKIYHApOJHOI0 COK3a TEOPETUYECKOUM U
OPUKIATHON XMMHHM W TPUBUAJIbHBIC HA3BAaHUS BaKHEHIIMX
BEIIECTB (3TUJICH, alleTHIICH, NIULIEPUH, (eHo, hopMabaeru,
YKCyCHasl KHUCJIOTa, TJUIUH, YTapHbIA Ta3, YIJIEKUCIbIM ras,
aMMUaK, raiieHas i3BeCTh, HeraleHasiu3BeCTh, MUTHEBAs COJA U

Ipyrux),  COCTaBIATh  (OpPMYJbl  HEOPraHUYECKUX U
OpraHU4Y€CKUX BCHICCTB, YPABHCHUA XHUMHYCCKUX peaKHHﬁ,
0O0BICHSTH ux CMBICII; MMOATBCPIKIAATH XapaKTCPHBIC
XUMHNYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTaAMH n 3almciMu ypaBHeHI/Iﬁ XUMHNYCCKUX
peakuuii;

- yMETb YyCTAaHABJIMBAThb IPUHAJICKHOCTb H3YUYCHHBIX

HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OMpPeACICHHBIM
KJIaCCaMHM TPYIIIIaM COEAUHEHH, XapaKTeprU30BaTh UX COCTAB U
Ba)XKHEHIIIME CBOMCTBA; OMPEACIIATh BUIAbl XUMHUUYECKUX CBS3EH
(koBaneHTHAsl, MOHHAS, METAUTMYECKas, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XUMHYECKHE PEaAKINH;

- chopmupoBaTh MPEACTABICHUSA: O MaTepUaIbHOM EIHHCTBE
MHpAa, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUM IPUPOLBI;
0 MECTE Y 3HAYEHUU XMUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyin B 00ECTICUEHHH yCTOMUYMBOTO PAa3BUTHUS YEIIOBEYECTBA: B
pemeHurn  TpoOJeM  DKOJIOTHYECKOH, JHEPreTHYecKOn U
MUIIEBONM 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3JIaHUHN
HOBBIX MAaTE€pPHAJOB, HOBBIX HMCTOYHUKOB DJHEPIUH, B
obecrieueHUH  PaAIMOHAIBHOTO  TPHUPOAOIOIH30BAHUS, B
(hopMUpOBaHUM MUPOBO33PEHUS U O0IIEH KYJIbTyphl YeIOBEKa,
a Tak)Ke SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U MIPUPOJHOM CPEAE;

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (JAOMOTHUTEIBHO K CHCTEME
MOHATH 0a30BOro ypoBHSI) - H30TOMBI, OCHOBHOE U
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BO30YXK/IEHHOE COCTOSIHHE aTOMa, THOpUAM3alWs aTOMHBIX

opburanei, xumuueckas cBs3b (" " um "', KpaTHbIE CBA3M),
MOJISIpHAst
KOHILIEHTpaLus, CTPYKTYpHas bopmyina, U30MepHs

(cTpykTypHas, reoMerpuyueckast (LUC-TpaHC-U30MEpHs), THUIIbI
XUMHYECKHUX peakiui (roMO- U TeTeporeHHble, o0paTuMble U
HEOOpaTUMBIE), PaCTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTHAPATh, CTEMEeHb AMCCOLHAIMH, JIIEKTPOJIU3,
KPEKUHT, PUGOPMHHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NOHMMAHUS
OPUYUHHOCTA U CHCTEMHOCTH  XHMHYECKHUX  SIBJICHHIA,
COBPEMEHHBIE IMPE/ICTABICHUSI O CTPOSHUM BEIECTBA Ha
aTOMHOM, MOJICKYJSIPHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
OPEJICTaBICHUS O MEXaHM3MaX XHMMMUYECKUX  PpEeaKlHi,
TEPMOAMHAMHYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHUs, O XHMHYECKOM PABHOBECHH, IUCIEPCHBIX
cucreMax, (hakTOJIOTHUYECKUE CBEICHMSI O CBOMCTBAaX, COCTaBe,
NOJY4YeHUH U  0e30MacHOM  HCIIOJIb30BAaHUM  BaKHEHUIIMX
HEOPraHMYECKUX M OpPraHM4ecKMX BEUIECTB B OBITY U
NPaKTUYECKON JIeATeNbHOCTH 4YelloBeKa, OOLIMX Hay4HBIX
MPUHLIMIIAX XHMHUYECKOTrO0  MpPOU3BOJACTBA (HAa  IpuUMepe
IPOM3BOJACTBA CEPHOM  KHUCIOTHI, aMMMaKa, METAHOJIA,
nepepaboTKu HeDTH);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (opMyliaM M
YPaBHEHUSAM XUMHYECKMX pEaKIUi ¢ HCHOJb30BAHUEM
¢u3nueckux BeNMMYMH (Macchl, o0ObemMa Ta30B, KOJMYECTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyueThl MO HAXOXKICHUIO XUMHUYECKOH (opmyIasl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
MPOAYKTa PEAKLUH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B
BH/IE PACTBOPA C ONIPEAEIEHHON MAaCCOBON 10JIEN PAaCTBOPEHHOTO
BEIIECTBA WM JAaHO B M30bITKE (MMEET MPHUMECH); pacyueThl
MaccoBOM MM OOBEMHOM J0JIM BBIXOJA IMPOAYKTA PEAKIIMU;
pacueTtsl TerioBoro 3¢ dexra peakiuii, 00bEMHBIX OTHOIICHHHA
ra3os;

- YMETh BBIBJIATH XapakTepHbIE NPHU3HAKU U B3aUMOCBS3b
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WU3YUYCHHBIX IMOHATUN, IPUMEHATH COOTBETCTBYIOIIME ITOHSATHS
IIpU ONHCAaHUHU CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB W WX MPEBPALICHUN; BBIABIATH
B3aUMOCBS3b XUMUYECKUX

3HaHUU C MOHATUAMM U MPEACTABICHUSAMU IPYTUX IPEIMETOB
JUIst 00Jiee OCO3HAHHOTO TTOHUMAaHUSI U OOBSCHEHUS CYITHOCTH
MATEpPUAIIBHOTO €IMHCTBA MHUpPA; HCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS s OOBSICHEHHUS U TMPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOJTY;
- YMETh HCIIOJIb30BaTh HaNMEHOBAHUS XUMHYECKUX
COCIMHEHUI MEXIYHapOJHOIO COK3a TEOPETHYECKONM U
NPUKJIQJHON XMMHM W TPUBUAIBHBIE Ha3BaHUS BEIECTB,
OTHOCSILUXCA K M3YYCHHBIM KJAcCaM OpPraHUYECKUX U
HEOPTaHWYECKUX COECJAUHEHUI; HCHOJIb30BATh XHUMHUYECKYIO
CUMBOIIMKY i1 cOcTaBlieHUusT (OpMyJT HEOpraHMYeCKHX
BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKPAIIICHHBIX U CKEJICTHBIX) ()OPMYJI OPraHMUECKUX BEIIECTB;
COCTaBJISATh YPABHEHUSI XUMHUUYECKUX PEAKIUM U paCKpbIBaThUX
CYIIHOCTbh: OKHCIHMTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIUU
MOCPEICTBOM  COCTABIICGHUS OJEKTPOHHOTO OamaHca JTHUX
peakIuii; peakiuii MOHHOTO OOMEHa MyTEeM COCTABJICHHUS HX
MOJIHBIX MCOKPAILICHHBIX HOHHBIX YPAaBHEHUI; peaKInil
TUIPOJIN3a, peakiuii  KoMmIieKkcooOpa3oBaHus — (Ha|
npuMepe THAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE XUMHUYECKUE CBOMCTBA BELIECTB

COOTBETCTBYIOIIMMH SKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/IfI
XUMHNYCCKHUX peaKuHﬁ;

- yMETh KJIacCU(UIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKHE
BEIIECTBA U XMMHUYECKHUE PEAKIIHH, CAMOCTOSTEILHO BBIOUPATH
OCHOBaHUS W KpUTEpUU JUIsI KiIaccU(UKAIMM HM3ydaeMBbIX
XUMUYECKUX O0BEKTOB; XapaKTepHU30BaTh COCTAB U BaKHEHIIINE
CBOICTBA BEILECTB, IPUHAIICIKAIINX K ONPEIEIEHHBIM KJIacCam
W TpynmaM COEIWHEHHWHM (TPOCThIE BEIIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJOPOBI, IPOCThIE d(PUPHI, CIUPTEHI,
(heHOIIBI, abACTU/IBI, KETOHBI, KAPOOHOBBICKUCIIOTHI, CIOXKHBIC
9(hUpPBI, KHUPBI, YIICBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OCIIKH);
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IOPUMEHATh 3HAHUS O COCTaBe M CBOICTBaX BELIECTB IS
SKCIIEPUMEHTAJIBHOM  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKAHHUS XMMHUYECKUX peakuuil u
IIPOrHO3UPOBAHUSI BO3MOKHOCTEH UX

- YMEThb NOJATBEpPXKIaTh HAa KOHKPETHBIX MpPUMEpax XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOW CIIOCOOHOCTH  OpraHUYeCKHX
COCTMHCHUIOT KPaTHOCTH M THIAa KOBaJICHTHOM cBsi3H (" "u ""),
B3aUMHOTI'O BJIMSIHUSL aTOMOB WM TPYIIl aTOMOB B MOJIEKYJIAX; a
TaK)K€ OT OCOOCHHOCTEH peanu3aluu pa3IudHbIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLnH;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM COCTOSHUHM) U HOHOB XMMHUYECKHUX
anemeHnToB 1 - 4 nepuonos Ilepuomuueckoit cucremsr J1.1.
MeHngeneeBa M HUX BaJCHTHbIE BO3MOXKHOCTH, HCIOJIb3YsI
noustus "'s","p", "d-anekTpoHHBIe" OpOUTAIIH, SHEPTETHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU COCIMHEHHUH IO
TePUOJIaM U IPYIINaM;

OK 02.
Ucnonp3oBars
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHaIM3a u
HUHTEPIpETAINH
uHpopmManuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- c(hopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOM NPAaKTHKH, OCHOBAHHOIO Ha
IHUAJIOre KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHNE  SI3BIKOBOM M YHTATEJIbCKOU
KyJbTYPBIKAK CPEJICTBA B3aUMOJEHCTBUS MEXKIY JHOJbMU
U TIO3HAHUSIMUDA;

- OCO3HAaHHWE  IIEHHOCTHM  HAy4yHOM  JESITEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATENIBHOCT MHAUBUAYAIbHO U B
rpymIe;

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMU
NMO3HABATEJILHBIMHU 1CHICTBUAMM:
B) padora ¢ uHpopmanueii:

- BJIQJIeTh HAaBBIKAMHU  IOJY4EHUS
HCTOYHHUKOB pa3HbIX THUIIOB,

uHpopmanuu U3
CaMOCTOSITEITLHO

- YMETb IUITAHUPOBATH U BHITIOJIHIATh XUMUUECKHI IKCIIEPUMEHT
(mpeBpallleHuss OPraHUYEeCKUX BEIIeCTB TMPU HArpeBaHUH,
MOJTyYeHUEe ATUJICHA U U3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE
peakuMy Ha albAETUJIbl, KpaxMall, YKCYCHYK KHCIOTY;
NeHaTypanusi OENKOB TIpPU HArpeBaHUU, I[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpPEAeIATh
Cpeny BOAHBIX PACTBOPOB, KaueCTBEHHBICPEAKIIUU Ha CyIbdaT-,
KapOOHAT- U XJIOPUJA- aHUOHBI, HA KAaTHUOH aMMOHHUS;, pelIaTh
JKCIEpUMEHTAIbHbIE 3aJaud 1o TemMaM "Mertamisl" u
"Hemetamnsl") B COOTBETCTBUM C MpaBUJaMH  TEXHUKH
0e30MmacHOCTH IpH 00paIlleHNH C BEIIECTBAMH U TA00OPaTOPHBIM
0o00Opy/ZOBaHUEM; TIPEIACTABIATh PE3YJIbTAThl XUMHYECKOTO
JKCTIEpUMEHTa B (hOpME 3alMCH YPABHEHUI COOTBETCTBYIOIITUX
peakuuii u (OpMyIHpPOBATH BBIBOABI Ha OCHOBE JTUX
pe3yIbTaTOB,;

- YMETh aHAIN3UPOBATh XUMUYECKYIO uHpOpMaITHIO,
MOJYy4YaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CPEACTB MacCOBOM
nH(popManuu, cetb UHTEepHET U IpyrHe);




OCYLIECTBJIATh IIOMCK, aHalIu3, CHCTEMATH3aLUI0 W
MHTEPIpPETAni0 NHPOPMAIIUHN PA3IUIHBIX BHIOB U (HopM
IIPEACTABICHUS;

- BJIaJIETh OCHOBHBIMH METOJJaMH HAYYHOI'O ITIO3HAHUS BELLECTB U
XUMHUYECKHX SBJICHUM (HAOII0IeHUE, U3MEPEHUE,

- CO3aaBaTb TCKCTHI B Pa3JIMYHBIX (bopMaTax C y4€ToOM

Ha3HayeHUs HHpOpMallMKM W IeJIeBOM  ayAUTOpUH,
BbIOMpass ONTUMalbHYIO (OpMy TMpeACTaBICHUS U
BU3YaJIN3alUy;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

I/IH(l)OpMaIII/II/I, €€ COOTBCTCTBUC IIPAaBOBBIM W MOpPAJIbHO-
TUYECKUM HOpMaM;

- UCIIONIB30BAaTh  CPEACTBA HMH(MOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHi B pelIeHun
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX
3aJ1a4 ¢ cOOJII0/IEHNEMTPEOOBAaHUN IPrOHOMHUKHU, TEXHUKU
0€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBBIX

A JOTUYECKUX  HOpM, HOPM  HMH(OPMAITMOHHOK
0e30IMacHOCTH;

- BJIaJACTh HaBBIKaAMH pacCiio3HaBaHusA n 3alIUThI
nH(popmManuy, MH(pOpMalMOHHON 0e30MmacHOCTH
JINYHOCTH;

9KCHEPUMEHT, MO/IEIMPOBAHUE);

- yMeTb NPOBOJHUTH PACUYEThl MO XUMHUYECKUM (QopMysnaM H
YPAaBHEHUSAM XHMMUYECKUX PpEaKUUHd C HCIOJIb30BAHUEM
(GU3NYEeCKUX  BEIWYMH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBHS) Ta30B, KOJMYECTBA  BEILIECTBA; HCIOJIb30BATh
CUCTEMHBIE XMMHMYECKHE 3HAHUSA JUIsl NPUHATHSA PELICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BELLIECTBAMU
Y UX IPUMEHEHUEM;

- YMETh  CaMOCTOSITEJIbHO  IUIAHUPOBaTb M IIPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (MOIy4YeHHE M H3Y4YEHHE CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB, Kadye€CTBCHHBIC

p€aKuuun yriaeBogopoaoB Ppa3INIHbIX KJIaCCOB n
KHUCJIOpOACOACPKAIUX  OPraHUYCCKUX  BCHICCTB, PCHICHHUC
OKCIICPUMCHTAJIIBHBIX 3aaaq 10 pacno3HaBaHUIO

HEOPTaHUYECKUX W OPraHUYECKHX BEIEeCTB) C COOJIIO/ICHUEM
npaBusl  Oe30MacHOTO  oOpaileHuss C  BEHIeCTBaMU U
nabopaTopHbIM  00OpynoBaHueM, (GOPMYIUPOBATH  IEIH
HCCTIe0BaHUs, IPEAOCTABIISITH B PA3IMYHON (pOpME pe3yIbTaThI
SKCTIIEPUMEHTA, aHAIU3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTD;
- YMETh OCYILECTBIISATh LeJIeHAITPaBICHHBIH MTOUCK
XUMHYECKON HH(POPMAIH B Pa3IMYHBIX UCTOYHHUKAX (HAay4dHas
U yueOHO- Hay4yHas JWTeparypa, CpeIcTBa MaccOBOM
uHpopmanuu, cerb VHTEpHET U Jpyrue), KPUTHUUYECKU
aHAJIM3UPOBATh XUMHUECKYI0 HHPOPMAIHIO,[TepepadaThIBaTh €€
W WCMOJB30BaTh B COOTBETCTBHU C IIOCTaBJIEHHOW y4eOHOM
3aJ1aueii;

- BJIAJIETh CHCTEMOM 3HAHUW O METOJAaX HAy4YHOrO MO3HAHUS
SIBJICHUU TPUPOJIbI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH TPUMEHATHh ATH 3HAHUS TPU DKCIIEPUMEHTATHHOM
WCCIICIOBAaHUHM BEUIECTB U IS OOBSICHEHUS XUMHUYECKUX
ABJICHUWA, HWMEIOIIMUX MECTO B MPUPOJE NPAKTHUYECKOU
JeATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HH;




OK 04.
DddexkTrrHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUJIEKTHUBE U
KOMaHJ1e

-TOTOBHOCTh ~ KCAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUH
CaMOOTIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-

HCCIIEIOBATENIbCKOW, TPOCKTHOW U COLMAIIBHOMN

NEeSATEIbHOCTH;

OBjaneHue YHUBEPCAJIbHBIMHU

KOMMYHHMKATHBHBIMHU/ICHCTBUSIMH

0) coBMecTHasl /1eSITeJIbHOCTh.

- TNOHMMAaTh M MCMOJb30BaTh MPEUMYLIECTBA KOMaHIHON

Y UHAUBHUAYAIbHON paboThI;

- IPUHUMATD LeIu COBMECTHOM JeSATEIbHOCTH,

OpraHU30BbIBATb M KOOPAMHUPOBATH JECUCTBUS IO €€

JOCTH>KEHHIO: COCTABJIATH IUJIaH JACUCTBUH, pacpeaessTh

poiuM € Y4YyeTOM MHEHUM YYaCTHMKOB OOCYXJaThb

pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBATh M BBINONHITh pPabOTy B YCIOBHSIX

pealbHOTO,  BHPTYyalbHOTO U KOMOMHHPOBaHHOTO

B3aUMOJICUCTBUS;

= OCYHICCTBJIATH MO3UTUBHOC CTPATCTUUCCKOC ITOBCACHUC

B Pa3IMYHBIX CUTyallUdX, IMPOABIATE TBOPYCCTBO U

BOOOpakeHue,ObITh MHUITUATUBHBIM

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJasTUBHBIMHA

NeCTBUSIMU: ') IPUHSATHE CeOsl M APYTUX JIO/eii:

- IPUHAMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAEH

MpUaHaIu3e pe3yabTaTOB AEATEIIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTHX JIIOACH Ha
OIIIMOKH,

pa3BUBATH CIIOCOOHOCTh TOHUMATh MUP C TIO3UITUHU IPYTOTO

YCJIO0BCKaA,

- YMETh IUTAHUPOBATH U BBIMOJIHATH XUMUYECKHIA 3KCTIEPUMEHT
(mpeBpalleHusi OpPraHWYECKHUX BEIIECTB IPU HArpeBaHUHU,
MIOJIyYEHHE ATWJIEHA U U3YyYEHUE €r0 CBOMCTB, KaueCTBEHHBIE
peakuuMyu Ha anpAerujbl, KpaxMmal, YKCYCHYI KHUCIOTY;
JeHaTypalusi OelKOB IpH HarpeBaHUM, LBETHBIE PEAKLHUU
0€NKOB; TPOBOJUTH PEAKIMH MOHHOTO OOMEHa, OIpPEaeIsATh
Cpeay BOJHBIX PACTBOPOB,KaYE€CTBEHHBIE PEAKIMU Ha CyJb(aT-,
KapOOHAT- U XJIOPUJI- aHUOHBI, HA KaTHOH aMMOHHUS; pellaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMaMm "Mertamwiel" u
"Hemetamibl") B COOTBETCTBUM C TMpPaBUIAMH TEXHUKH
0€30MMacHOCTH ITpU 00pallleHUH C BELIECTBAMU U JJAOOPaTOPHBIM
00OpyI0BaHUEM; MPEICTABIATh PE3YJIbTaThl XUMUYECKOTO
9KCIEpUMeHTa B (hOpMe 3aMucCh ypaBHEHHA COOTBETCTBYIOLIMX
peakuuii U (QopMyJIHMpOBaTH BBIBOJBI HA OCHOBE 3THX
pe3yJbTaToB;

-yMEeTb  CaMOCTOSITENIbHO  IUIAHMPOBAaTh M NPOBOAMTH
XMMHUYECKUM DKCHEPUMEHT (IIOJyYE€HUE U HM3YyUYEHHUE CBOMCTB
HEOPraHUYECKUX M OPraHMYECKHUX BEIECTB, KaueCTBEHHbIE

pcaKknumn yYIiaeBoaopoa10B Ppa3INYHBIX KJIaCCOB n
KHUCJIOPOACOACPKAIINX  OPraHUYCCKUX BCHICCTB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3aaad Io pacrio3HaBaHUIO

HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOJCHHEM

nmpaBujl  O6e3omacHOro  o0palieHuss C  BEIIeCTBAMHU U
nabopatopHeiM  oOopyAoBaHueM, (GOpMYyITUpOBaTH  LIETH
WCCIICIOBAHMS, MPEJOCTABIAThH B pa3jiMdHON  Qopme

pe3yabTaThl HKCHEPUMEHTa, aHAIW3UPOBATH U OLEHHMBATH MX
JIOCTOBEPHOCTb;
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OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKPYKaroIlEe Cpebl,
pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

B 001acTH 3K0J10rH4eCcKOro BOCIIUTAHMS:

- chopMHpPOBAaHHOCTH 9KOJIOTUYECKOU KYJIBTYPHI,
IIOHUMAaHUEC BIIMSHUSA COIIMAJIbHO-3KOHOMHNYCCKHUX
MPOLECCOB HA COCTOSIHHE MPUPOAHOM U COLMAIBHOMN
cpensl, OCO3HaHUE rJ100aIBbHOTO Xapakrepa
9KOJIOTMUYECKUX NPOOJIeM;

- IUJAHUPOBAHME M  OCYLIECTBICHUE  JEHUCTBUM B
OKpY’KallIllel Ccpele Ha OCHOBE 3HaHUA ILelel

YCTOWYHMBOT'O Pa3BUTHs YEJIOBEUYECTBA;

AKTHUBHOE HEINPUATHE JACUCTBUM, NPHHOCAIIUX BpPEX
OKpY Karollen cpene;

- YMEHHE IPOrHO3UPOBATh HEOIATONPUSATHBIE
9KOJIOTUYECKHE

IIOCJIEICTBUS IIPEANIPUHAMAEMBIX ICHCTBUM,
MIPEAOTBPALLATHHX;
- pacmupeHue
HaIlpaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMK y4eOHO-HCCIIE10BATENbCKOM,
MIPOEKTHOU U

COLIMAJIBHOM JEATENBHOCTH;

OIIBITA AEATENLHOCTUXOJIOTHUECKON

- copMHpOBaTH IIpEICTaBICHMUSL: 0 XUMHUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MHpa, pOJIU
XMMHAW B TIO3HAHWU SIBICHUH MNPHUPOIBI, B (HOPMUPOBAHHUU
MBILIUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIbHON
IrPaMOTHOCTH, HEOOXOJUMOM JIJIs pellieHus MPAKTUYECKUX 3a1a4
U DKOJOTUYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

yMeTh COOJIOaTh MpaBHJIa IKOJOTHUYECKH LEIeco00pa3Horo
MoBe/eHUs B OBITY WU TPYAOBOM JAEATEIBHOCTH B IENAX
COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MNPUPOTHOU

Cpedbl; YUYUTBIBATH ONACHOCTh BO3JACHCTBUS Ha JKUBBIC
OpraHu3Mbl  OMNpPEJCICHHBIX BEIIECTB, IOHMMAas  CMBICI
MOKa3aTelis NPeAeIbHON JOIYCTUMOMN

KOHIIEHTpAaIl1U;

- YMETh IPOTHO3UPOBATh, AHAJM3UPOBATH U OLICHUBATH C
MO3UIINN

JDKOJIOTHMYECKOH  0€30IaCHOCTH  ITOCIEACTBHUS  OBITOBOM

Y IIPOM3BOJACTBEHHON JIESTEIBHOCTH YEJIOBEKA, CBSI3aHHOMU C
nepepaboTKOM BEUIECTB; UCIIOIb30BATh MOTYUYEHHBIC 3HAHUS IS
NPUHSTUS TPaMOTHBIX PEIICHU MPOOIIEM B CUTYyAIHSIX,
CBSI3aHHBIX C XUMHUCH;

- YMETbh OCO3HABAaTh OIACHOCTh BO3JICHCTBHUSI Ha )KUBBIE
OpPraHu3MBbl OMPEJEIECHHBIX BEIIECTB, IOHUMAasi CMBICIT
MOoKa3aTessi NpeaesbHON

JOTTYCTUMOMN KOHIICHTPAIINH, U TIOSCHATH Ha TPUMEPax CIOCOObI
YMEHBIIEHUS U IPEIOTBPALLEHUS UX BPEAHOTO BO3/ICUCTBUS HA
OpraHu3M YeJIOBEKa.
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JIn4HOCTHBIE Pe3yJIbTAThI Peau3allui POrpaMMbl BOCIHUTAHHUS
(1eckpunTOpPHI)

JIP

1. Fpamancxoe BOCIIMTAHHUC

ChopMupoBaHHOCTH TPAKIAHCKO MO3UIMN 00YYArOMETOCS KaK aKTHBHOTO U JP 1.1
OTBETCTBEHHOTO WIEHA POCCHUIICKOro 00IIEeCTBa.
Oco3HaHNe CBOMX KOHCTHTYIIHOHHBIX TIpaB B 00s3aHHOCTEH, yBa)KCHNE 3aKOHA 1 JIP 1.2
MIPaBOIOPSIIKA.
[Ipunstue TPAIUIMOHHBIX HAIMOHAJBHBEIX, OOMIEYeNIOBEUECKIX TYMAHUCTHYECKIX JP 1.3
U IEMOKPaTHYECKUX IIECHHOCTEH.
I'oTOBHOCTB MPOTHBOCTOSATH UACOIOTUH HKCTPEMHU3Ma, HalIMOHATIM3Ma, KCceHO(hoOuH, JIP 1.4
JVCKPUMHUHAINHI 110 COLUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IPHU3HAKAM.
['0TOBHOCTB BECTH COBMECTHYIO JISSITEILHOCTh B MHTEpPECaxX I'PaykIaHCKOTo 00IIecTBa, JIP 1.5
y4acTBOBaTh B CAMOYIIPABJICHUH B NPO(ECCHOHATILHOM 00pa30BaTeIbHON OpraHnu3alyu 1
JIETCKO-IOHOIIECKUX OPTaHU3ALMIX.
YMeHue B3auMOAEHCTBOBATh C COUUAILHBIMU HHCTUTYTaMU B COOTBETCTBUM € UX JIP 1.6
(YHKIMAMY 1 Ha3HAUYCHHUEM.
I'oToBHOCTH K T'yMaHUTapHON M BOJIOHTEPCKOM JEATEIBHOCTH. JP 1.7
2. [TaTpuoTHYecKoe BOCIIUTAHHE

ChopMUPOBAaHHOCTh POCCUHUCKOM IPakTIaHCKON MICHTUIHOCTH, MTATPUOTU3MA, YBAKCHUS K JIP 2.1
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH nepesl PoanHoil, ropaocTy 3a cBoH Kpaii, cCBOIO
PonuHy, CBOII SI3BIK 1 KYJBTYPY, IIPOIUIOE M HACTOSIIEE MHOTOHAIIOHAIBHOTO HApO1a
Poccun.
IleHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, HICTOPHUYECKOMY W IIPHPOTHOMY JIP 2.2
HaCJIeINI0, TAMATHHUKAM, TPaIuLIusAM HapoaoB Poccun, noctmwxerusam Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYJIE.
Wpneitnas yOoexIeHHOCTb, TOTOBHOCTb K CIIy>KeHHUIO u 3aiute OTedecTBa, OTBETCTBEHHOCTh JIP 2.3
3a ero cyas0y.

3. lyX0BHO-HpPaBCTBeHHOE BOCIINTaHUE
Oco3HaHue TyXOBHBIX LIEHHOCTEH POCCUICKOrO Hapoaa JIP 3.1
CdopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEACHHUS JIP 3.2
CrnocoOHOCTh OIIEHNBATH CUTYANUIO W IIPHHAMATH OCO3HAHHBIE PELIEHHs], OPUEHTUPYSCh Ha JIP 3.3
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IIEHHOCTH
Oco3HaHue TUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOHYMBOTO Oy IyIIero JIP 3.4
OTBETCTBEHHOE OTHOILICHNE K CBOUM POIMTEISIM U (MITH) IpYTUM WICHAM CEMbH, CO3JIaHUIO JIP 3.5
CeMBbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH
CEeMENHOM KU3HU B COOTBETCTBUU C TpaluLUsIMU HapoaoB Poccun

4. JcTeTnyecKkoe BOCIUTAHNE

DcTeTHYecKoe OTHOLIEHUE K MUPY, BKIIFOYast 3CTETHKY ObITa, HAYYHOTO ¥ TEXHHYECKOTO JIP 4.1
TBOPYECTBA, CIIOPTA, TPY/Ia ¥ OOIIECTBEHHBIX OTHOIICHUH
CriocoOHOCTH BOCIPUHUMATH PAa3NYHBIE BUIBI HCKYCCTBA, TPAJUIINN H TBOPYECTBO CBOETO JIP 4.2
U IPYTUX HApOJOB, OIIYIATh SMOLUOHAIBHOE
BO3JICHCTBUE HUCKYCCTBA
YOexIeHHOCTh B 3HAYMMOCTH JJIsl TMYHOCTH 1 OOIIECTBAa OTEYECTBEHHOTO U MUPOBOTO JIP 4.3

HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPaJAULUN U HAPOIHOTO TBOPUECTBA
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T'oToBHOCTH K CaMOBBIPAXXCHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMJIICHUC ITPOABIATH
KadycCTBa TBOp‘ICCKOﬁ JIMYHOCTHU

JIP 4.4

5. ®du3nuyeckoe BOCMUTaAHHE

ChopMUpOBaHHOCTH 37J0POBOTO U 0€30IaCHOTO 00pa3a KHU3HH, OTBETCTBEHHOT'O OTHOIICHUS JIP 5.1
K CBOEMY 3/10pPOBBIO
[ToTpebHOCTD B (hM3UMYECKOM COBEPIIEHCTBOBAHHH, 3aHATHAX CHOPTUBHOO30POBHUTEILHOM JIP 5.2
JESATEIbHOCTBIO
AXTHBHOE HENPUSTHE BPETHBIX IPUBBIUCK U UHBIX (OPM MpUYMHEHUS Bpeaa GU3NIECKOMY JIP 5.3
U TICHXMYECKOMY 3I0POBBIO
6. TpyaoBoe BocnuTaHue
l'oTOBHOCTE K TPYy, OCO3HAHNE IIEHHOCTH MacTEPCTBa, TPYIOTI00HE. JIP 6.1
I'oTOBHOCTB K aKTUBHOH AEATEILHOCTH TEXHOJIOTHYECKON U COLIMANIbHOM HAIIPaBJICHHOCTH, JIP 6.2
CIOCOOHOCTh MHUIMMPOBATh, INTAHUPOBATh U CAMOCTOSITEIIFHO BBIOJIHITE TAKYFO
JESTENbHOCTb.
Wurepec k pazianyHbiM cdhepam npodecCHOHaANBHON eSITENbHOCTH, YMEHUE COBEPIIATh JIP 6.3
0CO3HAHHBIH BBIOOD Oymyliel npodeccur U peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHbIC
IIIaHBL.
T'oTOBHOCTE 1 CITOCOOHOCTH K 00pa30BaHUIO M CaMO0OOPa30BaHUIO HA MPOTHKCHUN BCEH JIP 6.4
KH3HH.
7. IKoJI0THYECKOE BOCTUTAHHE
ChopMupoBaHHOCTB IKOJIOTHYCSCKON KYIBTYPHI, IOHUMAaHHE BIASHUS COIHATIBHO- JP 7.1
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE IIPUPOJHON U COIMATIBHOM cpeibl, 0CO3HAHNE
IJ100JTBHOTO XapaKTepa HKOJIOTHIECKHX MPoOIeM.
[InanupoBaHue U OCYILIECTBICHUE JEUCTBUI B OKPY’KaIOIIEH cpe/ie Ha OCHOBE 3HAHUS LeNei JP 7.2
YCTOHYMBOTO Pa3BUTHS 4E€IOBEYECTBA.
AKTHBHOE HETIPHUATHE IeHCTBHUH, IPUHOCSIINX BPeJl OKpYXKaroIei cpere. JP 7.3
YMeHre mporHO3HPOBaTh HEOIArONPUATHEIC SKOJOTHYECKUE ITOCIIECICTBIS JP 7.4
IpeJIpUHIMAEMBbIX JEHCTBUH, IPEeIOTBpAIATh UX.
PacmmpeHnue omnpiTa 1esSTeNbHOCTH 9KOJIOTMUECKON HanpaBieHHOCTH. JP 7.5
8. lleHHOCTH HAYYHOI'0 NO3HAHMSA
ChopMupoBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS JIP 8.1
HAYKH U OOIIECTBEHHON PAKTHUKH, OCHOBAaHHOTO HA IMANOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUpE.
CoBepILEeHCTBOBAaHHE SI3bIKOBOW M UUTATENILCKON KYJIBTYpPbI KaK CpeICTBa B3aUMOJECHCTBUS JIP 8.2
MEX]Ty JTIOJIbMH U IO3HAHUS MUPA.
Oco3HaHMe [IEHHOCTH HAYYHOH JeSITeTbHOCTH, TOTOBHOCTD OCYIIECTBIISITH MPOEKTHYIO U JIP 8.3

HCCIEA0BATEIIBCKYIO ACATCIIBHOCTh MHANBUAYAJIbHO U B TPYIIIIC.
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

2.1.06pem npeaMeTa U BUIBI YI€OHOU paOOTHI

O0bem yueOHOro nmpeaMera u BUAbI y4eOHOil padoThI

Bup yueoHoil1 paGoThI

O0BLeM B yacax

O0bem oOpa3oBaTeIbHON MPOrpaMMbl JMCHUTIHHBI 117
OcCHOBHOe cojiepKaHue 117
B TOM YHCIIE:
TEOPETUYECKOE O0YUCHHE 85
MPAKTUYCCKUE 3aHITHU 32
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlEeP:KaHHE 0
BT. 4.
TEOPETHIECKOE O0YICHHE 0
MPAKTUYECKUE 3aHATHUS 0
IIpome:xyTounasi arrecTanus (M ¢epeHIPOBAHHBIN 3a4eT) 2
HUTOI'O 117
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1.1 TemaTHYeCKUIi IVIaH U COAepKaHUe 06111e06pa30BaTE/IbLHOrO MpeAMeTa

HaunmenoBanue Copep:xanue y4eOHOro MmaTepraJia (0CHOBHOe M MPo¢ecCHOHATBHO- O0bem Konb! 06mux KoMIeTeHIHi,
pasaejaoB 1 TeM OPHEHTHPOBAHHOE),/1a00pPATOPHbIE U MPAKTHYECKHE 3aHATHUS, JacoB VIHTHOCTHBIX M
NPUKJIATHON MOAYJIb NPEAMETHBIX
pe3yJIbTaToB,
(¢popmupoBanuio
KOTOPBIX CIIOCOOCTBYET
JIEMEHT MMPOrpaMMbI
1 2 3 4
OcHoBHoOe cojiep:Kanne 1
Pa3nen 1. OcHOBBI CTPOEHNS BellecTBa 8
Tema 1.1. OcHoBHoOeE cojiep:kanne 6 OK 01
Crpoenue atoMOB | TeopeTnueckoe o0yueHHe 4
XUMUYECKUX
SJIEMCHTOB 1 CoBpeMeHHast MOJIENb CTPOCHHS aTOMa. DJIEKTPOHHA KOHPUTYpaIns aToMa.
npupoAa Kitaccugukanms XUMUYECKHUX JJIEMEHTOB (-, P-, d-3J1eMeHTHI). BaieHTHBIC JICKTPOHBI.
XuMpHeckon BasleHTHOCTD. DIEKTPOHHAATIPUPO/IA XUMHYECKOM CBSA3U. DJIEKTPOOTPULIATENHLHOCTD.
CBASH KoBaneHnrtHas cBsi3b, €€ pa3HOBHIHOCTH MMEXaHU3MbI 00pa3oBaHusl (0OMEHHBIN U JOHOPHO- 4
akrenTopHeii). MonHas cBs3b. MeTammudeckas CBs3b. BogopoaHas CBs3b.
MexMoJIeKyJIIpHbIE B3aUMOAEHCTBHUSL.
W30T01bI, 0CHOBHOE U BO30YKJICHHOE COCTOSTHIE aTOMa, THOPUAN3AIS aTOMHBIX OpOUTAJICH.
IIpakTHyeckue 3aHATHSA 2
Penrenue npakTHUeCKUX 3aJIaHKA Ha COCTAaBIICHHE 3JIEKTPOHHO-Tpaduiyeckux GopmyI aeMeHToB 1—
4
TIEPHOOB.
Pemenne 3aanmii Ha UCTIOJIB30BaHNE XUMUYECKON CUMBOJIMKHY M Ha3BaHUU 2
COEJIMHEHNI TOHOMEHKJIAType
MEXIyHApOIHOTO CO03a TEOPETUIECKON M MPUKIIAHOW XUMHH U TPUBHUATBHBIX
Ha3BaHUH AJISICOCTaBJICHUSA
XUMHAYECKHUX (POPMYIT ABYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb()UIOB, THAPUAOB U T.I1.) U APYTUX
HEOPraHWYEeCKUX COEAMHEHUI OTIEIHHBIX KIIACCOB.
Tema 1.2. OcHoBHOe cojiep:kaHne 2 OK 01
Ilepuoaunueckuit OK 02
3aKOH M Tabmuna TeopeTuueckoe o0yueHue
JLH. Menpencesa IIpakTHYeckne 3aHATHSA 2
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[Tepuonuueckas cucreMa xummudeckux snemeHToB [I.1. Menneneera. dusnveckuii cMbich
[lepuoanueckoro 3axona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro 3eMenTa B [lepuoauyeckoil cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHHE
[Tepnonndeckoro 3akona [[.1. Menneneesa. [Iporaosst JI.M1. MenneneeBa. OTKpHITHE HOBBIX
XUMUYECKUX IJIEMCHTOB.

Perienre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUIN Ha XapaKTEePU3AIUI0 XUMUIECKUX
3JIEMEHTOB

«MeTtammnueckue / HEeMETAUTMIECKHE CBOMCTBA, SIEKTPOOTPUIIATEIBHOCTD ¥ CPOJICTBO K 3JEKTPOHY

XUMUYECKUX JIEMEHTOB B COOTBETCTBHE C UX JICKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B TMEPUOIUIECKON
cHCTeMe XuMHUIeCKuX 3j1eMeHToB JI.J1. MenaeneeBay.

Paznmen 2. XumMuueckne peakuuu

12

Tema 2.1. Tumnsr
XUMHNYCCKHUX
peaxuuii

OcHoBHOe coiepkaHne

Teopernyeckoe o0yueHue

Knaccudukanys 1 TUIBI XUMUYECKUX PEAKLIU C yYaCTUEM HEOPraHMYECKHUX BEIIECTB.
KoanuecTBeHHbIE OTHOILIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PacCUCTEI 110
YPaBHEHMSIM XUMHYECKHX peakunii. Monb Kak eluHMLIa KOJM4YecTBa BemecTsa. MossipHast Macca.
3aKOHBI COXpaHEHHS MACChl ¥ SHEPTUH. 3aK0H ABOTaapo. MomnspHbIi 00beM ra30B. OTHOCUTENbHAS
IUIOTHOCTb I'a30B.

Peakunyn kommiekcooOpa3oBaHus ¢ yUacTHEM HEOPraHWYECKUX BEIIEeCTB (Ha mpuMepe
THJIPOKCOKOMIUICKCOB IIMHKA U aJ'IIOMI/IHI/ISI).

IIpakTHYeckue 3aHATHS

Cocrapnenne ypaBHCHHUN peakluii COeTMHECHUS, Pa3JI0KEHUs, 3aMeIeHrsI, 0OMeHa. Y paBHEHUS peaKInit
TOpPEHMsI, HOHHOTO OOMEHa, OKHCIICHHSI-BOCCTAHOBIICHUSI.

Pacuer KoJIMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U ITPOLYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIIUU COSAMHEHUS, €CITH OJHO M3 BEIIECTB JIaHO B 30BITKE
W/WH CONEPKUT puMecH. Pacuer MaccoBoi mim 00bEMHOH JI0JIH BBIXO/A MPOJYKTA PEaKIHH
COCIMHCHIS OT TEOPETUIECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHHI Ta30B. PacdueT macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa PEAKIIH, ECIIH OJTHO M3 BEIIECTB JAHO B BUE PACTBOPA C OIPEIEIEHHOM
MacCOBOM J10J1€li PaCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IS[ OoKHucJIeHUsI-BoccTaHoBIeHUs. CteneHb okuciieHrs. OKUCIUTEb U BOCCTAHOBHUTEb.
OKHCIUTEIbHO- BOCCTAHOBUTECIIBHBIC p€aKkuuu B MpUPOAC, IPOU3BOACTBCHHLIX IMPOLIECCAX U
KU3HEACATCIIbHOCTU OPraHN3MOB. OKHCIIUTEIBHO-BOCCTAHOBUTEIHHBIN oTECHIHAJI CPEABI. CocraBieHue
" YpPaBHUBAHUC OKUCIIUTCIIBHO- BOCCTAHOBUTCIIbHBIX pCaKLII/Iﬁ METOJAOM 3JICKTPOHHOI'O Oananca.
Tunmanasie HCOPraHNYCCKUC OKUCIIUTEIIN U

BOCCTaAaHOBUTCIIN. 3J'IGKTPOJ'II/13 pacTBOPOB U pacCIlyIaBOB CoJIeH.

OK 01
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Tema 2.2. OcHOBHOe coiep:KaHue OK 01
OINEKTPOIUTHYECKR | Tegpernueckoe 0bydenue 2
s AMCCOLUays U = =
HOHHEL OGMCH Teopust 3IEKTPOAUTHUECKON Arcconuannu. Peakiuyu nonHoro oomeHa. CoctaBieHHe peakLuil HOHHOTO
00MEHa IyTeM COCTABJICHHS MX ITOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH. 2
I'uaponus coneit. 3HayeHne ruaponn3a B OMOJIOrHIeckux 0OMeHHbIX npoueccax. Ilpumenenne ruaponusza
B IIPOMBILINIEHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopaTtopHast paboTa «Peakmum ruapom3ay.
Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU U CJIAOBIMH NMPOTOJUTAMHM, U X
peakuuii ¢
pacTBopamH IIeI04d 1 kKapooHaTa Hatpus. CocTaBlieHHE peaKid THAPOIIN3a COJICH.
KonTpoabnas
CrpoeHue BelecTBa U XUMHUECKUE PEAKIIUH. 2
patGora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX BelIeCTB 24
Tema 3.1. OcHoBHOE coiepKanme OK 01
Knaccndurars, TeopeTu4eckoe ody4enue OK 02
HOMEHKJIATypa " v
CTDOCHIE [Ipeamer Heopranuveckoi XuMuH. B3aumMocBs3p Heoprannueckux BemecTs. Kinaccuduxanus
P HeopraHuyeckux Beuiects. [IpocTelie u croxHble BeniecTBa. OCHOBHBIE KJIACCHI CII0KHBIX BELIECTB
HCOpraHHHCCKUX (oKcuABl, THAPOKCHIBI, KUCTIOTHI, coyin). HoMeHKnaTypa 1 Ha3BaHHE HEOPraHWYECKUX BELIECTB UCXOS
BEIICCTB 13 UX XUMHUYECKON (POPMYJIBI MIIM COCTABJICHNUE XMMHUYIECKOH (hOpMYIIbl HCXO/s U3 Ha3BaHUS BELIECTBA 110
MEXyHapOIHON WM TPUBUAIILHOW HOMEHKJIATYype. 2
MesxMoneKysipHble B3auMoieiicTBus. KpucramioruapaTsl. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucramnmueckue u amopdHble BelecTBa. THITBI KPUCTAIIMYECKUX PEILIETOK (aTOMHas!, MOJIEKYJISIpHas,
WOHHAs, METaJNTNIecKas). 3aBUCHMOCTh (PM3MUECKIX CBOMCTB BEIIECTBA OT THUIA KPUCTAITHUECKON
pemeTky. [IpuanHB MHOr00Opa3ust BEIECTB.
CoBpeMeHHBIE TIPEICTABICHHS O CTPOSHUH TBEPBIX, JKUAKHX U ra3000pa3HbIX BeulecTs. XKuakue
KPHUCTAJLIBL.
IIpakTHYeckne 3aHATHSA 4
Pemenne 3amaq Ha pacdeT MaccoBOW JOIHM (MAacChl) XUMHUYECKOTO 3JIeMEHTa (COCIMHEHMS) B MOJIEKYIIE
(cMecH). PerieHre mpakTHYECKUX 3aJJaHUH TI0 KIIacCU(HUKAIINY, HOMEHKJIATYPe U XUMUYECKUM (OopMyIiam
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIAaCCOB (HaSI)IBaTB 1 COCTABJISITH (1)OpMy.HBI XUMHWYCCKHNX BCUICCTB,
OTIpENeIIATh MPUHAJIEKHOCTD K KIacCy). 4

Uctounnkn xumudeckoil mHdopMarmu (HaydHas W y4eOHO-Hay4yHas JIMTeparypa, CpeAcTBa MaccOBOU
uHpopmanun, cerb HHtepHer m napyrue). Ilomck uHpopMaumu 1o Ha3BaHUSIM, HAEHTH(UKaTOpam,
CTPYKTYPHBIM (pOpMyJIaMm.
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Tema 3.2. ®usuko- | OcHOBHOe coaep:KaHHe 12 OK 01
XUMAYCCKIE Teoperuyeckoe o0ydenue 6 OK 02
CBOWCTBa -
HEOpraHIECKHX Mertammel. OOmue (r3udecKkne M XUMHYECKHe CBOWCTBAa MeTauioB. CrocoObl Mmony4eHus. 3HadeHHe
BeIECTB METaJUIOB U HEMETAJUIOB B IPUPOJIE U KHU3HEACSITEIbHOCTH YelloBeKa U opraHu3mMoB. Kopposus metamios: 2
BUJBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.
Hemeramnpl. O6mue pu3ndeckie 1 XUMUISCKHAE CBOMCTBA HEMETAIIOB. TUITHYHBIE CBOWCTBAa METAIOB
IY-YII 2
rpyni. Knaccuukanus u HOMEHKIaTypa coeIMHEeHUi HeMeTamioB. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB
B IIpUpOJIE.
XHUMHYECKHE CBOIMCTBAa OCHOBHBIX KJIACCOB HCOPraHn4eCKUX BEIICCTB (OKCI/II{OB, THAPOKCUI0B, KUCIIOT,
cojieid U np.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHCHHI, 2
BBICHIUX OKCHUIOOB U TUAPOKCHUIOB.
IIpakTHYecKkue 3aHATHSA 4
CocTaBreHue ypaBHEHHM XMMHUYECKHMX PEaKLUUH C y4acTHEM IMPOCTBIX U CJIOXHBIX HEOPTaHWYECKHUX
BEIIECTB: OKCHJOB METAJUIOB, HEMETAJIOB 1 aM()OTEPHBIX 2JIEMEHTOB; HEOPIraHUIECKUX KHCIIOT,0CHOBAaHUN
1 aM(OTEPHBIX TUAPOKCUIOB, HEOPTAaHUIECKUX COJIEH, XapaKTEePU3YIOIUX UX CBOICTBA. 4
Pemienne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKMX 3aJaHMil Ha CBOMCTBA M IOJIyYeHHE
HEOPraHMYEeCKHUX BELIECCTB.
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas pabota «CBoHCTBa METAJUIOB U HEMETAJIIOBY.
UccnenoBanve  Qu3MUECKMX M XUMHUYECKHX CBOMCTB METAlJIOB W  HEMeTauloB. PerieHue 2
OKCHCPUMECHTAJILHBIX 3aJa4 I1I0 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIOB M HEMECTAJIJIOB, IIO
pacro3HaBaHUIO U MOJTYUYCHUIO COCTMHEHUI METAJNIOB U HEMETAJLIIOB.
Tema 3.3. OcHoBHOe coiep:kanue OK 01
IIponssonctso TeopeTnueckoe odydenue 2 OK 02
HEOPraHNYCCKUX
BEIIECTB. SHAYCHHE O6HII/IC MMpEACTaBJICHUA O IIPOMBIINIJICHHBIX crocobax MMOJIy4YCHUA XUMHWYCCKHUX BEIICCTB (Ha ImpuMepe
m ) IIPpON3BOJICTBA aMMHAKa, CepHOfI KI/ICJ'IOTI)I).
U IPUMEHEHHE B
6 PUMCHCHHC Uepnas u nuBeTHas Metautyprusi. [IpakTnieckoe mpruMeHEHUE MIEKTPOIIN3a JUTSl TOTYICHUS 2
bITY 1 Ha IICI0OYHBIX, HICJIOYHO3CMCIIBHBIX METAJIJIOB U aJIIOMUHUA. CTeKIIO ¥ CHIIMKATHasA ITPOMBITIIJIICHHOCTD.
[pOU3BOACTBC [Ipo6GiemMa 0TXO/I0B ¥ TOOOYHBIX IPOITYKTOB.
IIpakTHYeckne 3aHATHSA 2
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a):[aHPII>i 0 pojin HeOpFaHI/I‘lCCKOﬁ XUMUHU B PA3BUTUU MCIUIIUHEI,

CO3JITaHUM HOBBIX MaTEpUaNIOB (B CTPOUTENIBCTBE U AP. OTPACIAX MIPOMBIIIJICHHOCTH ), HOBBIX HCTOYHUKOB 2
SHEPIuu
(ampTepHATUBHBIE HCTOYHUKHU SHEPTHH) B PEILICHUH POOJIEM SKOJIIOTHUECKON, SHEPreTUIECKON 1
MUILEBOH 6€30I1aCHOCTH.
KonTpoabnas Croii
BOMCTBA HEOPTAaHNUYECKUX BELIECCTB. 2
padora 2
Pazgen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelecTB 28
Tema 4.1. OcHoOBHOE coiep:KaHue OK 01
Kracenduxanns, TeopeTnueckoe ofyuenue
CTpOEHHE U —
[Ipenmer oprannueckoil xumun. B3anMocBs3b HEOPraHUUECKUX U OPTaHUYECKUX BEILIECTB.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KakK MOpAJAOK COEIMHEHHs aTOMOB B MOJIEKyJieé COIJIACHO HX BaJ€HTHOCTH.
OpraHHYEeCcKUX OCHOBHbIE TOJIOKEHUSI TEOPUH XMUMHMYECKOTO CTPOEHMsS OpraHudeckux coeauHeHuil A.M. bytneposa.
BELIECTB VYrnepoaHbIii CKeleT OpraHuYecKkoil MousieKyidbl. MonekynspHble W CTPYKTypHbIE (pa3BepHYTHIE,
COKpaIlleHHbIe) XUMHUYeCKre (HOpMYIBl. 3aBHCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO CTPOCHUS]
MoJiekyn. M3omepus ¥ M30Mepbl (CTPYKTypHas, reoMerpuueckas (Iuc-TpaHc-uzomepus). KpaTHocTb
XUMUYECKOH CBSI3H.
[onstne o ¢QyHxOHoOHaNBHON Tpymme. [IpUHIMIBI KiIaccu(UKAIMA OPraHUYEeCKUX COEJIWHEHHH.
MesxayHapogHasi HOMEHKJIATYpa U IPUHIUIIBI HOMEHKJIATYPhl OPraHMIeCKUX COCAMHEHH.
I[IpakTHYecKkue 3aHATHSA 2
Homenknarypa oOpraHu4eckux COEAMHEHHWH OTAENbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACHIIICHHbIE U
apOMAaTHYECKHE YTJIEBONOPOABI, CHUPTHI, (PEHOJIBI, ajabIeruibl, KETOHbI, KaPOOHOBBIE KHUCIOTHI U Jp.)
CocraBieHUe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYINl OPraHMYECKHX BEIIECTB OTIEIbHBIX 2
KJIaCCOB, MCIIOJIB3YSl X HA3BaHMA 0 CHCTEMAaTHYECKOW HOMeHKIaType. Pacdersl mpocreiiiei ¢hopmyisl
OpPTaHMYECKON MOJIEKYJIBI,
MCXOJIs U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CpolictBa | OCHOBHOe coep:KaHue 14 OK 01
OpraHMICecKuX TeopeTnueckoe 00ydenne 10 OK 02
COETMHEHHH = "
DU3NKO-XUMHYECKHE CBOWCTBA OPTaHNIECKUX COEAMHEHUH OTAEIBHBIX KJIacCOB (0COOEHHOCTH
KJaccu(puKaMy 1 HOMEHKJIATYPhl BHYTPH KJlacca; TOMOJIOTHUECKHMA P 1 o0mast hopmyJia; H30MEpHs;
(pm3nyecKue CBOICTBA;
XMMUYECKHE CBOMCTBA; CIOCOOBI MOTyYeHHS):
— IIpEJIENIbHBIE YIIIEBOIOPOAbI. [ OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX HCTOUYHHUKOB TeIlIa B
MIPOMBIIIEHHOCTH U ObITY. CBOKWCTBA MPUPOAHBIX YTIEBOJOPOIOB, HAX0XKIEHUE B IPUPOJIE U 2

IIPUMCHCHHE aJIKaHOB;
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— HempeJeTbHBIC U apOMaTHIECKHE YIIIeBoA0poabl. [lonuMepur3aiust STHIeHa Kak OCHOBHOE HAITPaBIICHHE
€ro UCTONb30BaHus. ['opeHne aneTuieHa Kak HCTOYHHUK BEICOKOTEMIIEPATypHOTO IJIAMEHU JUIS CBAPKHU U
pe3ku

METAaJLIOB;

— KHCIIOPOJICOJICPKAIINE COSAMHCHUS (CHUPTHI M TPOCThIE 3(PUPHI, (EHOJBI, ANBICTHIBI U KETOHBHI,
KapOOHOBBIE KUCJIOTHI U HMX MPOM3BOJHBIC). [IpakTHUeckoe NMPUMEHEHHE ITHJICHIJIMKOJS, TIHMIICPUHA,
¢enomna. [Ipumenenne dopmanprernaa, aneTalbIernaa, YKCyCHONH KHCIOTHI. MBUTa KaK CONH BBICIIMX
KapOOHOBBIX KHCIIOT. Motorue

CBOMCTBA MBIJIA;

— a30TconeprKaIIre COeTNHEHHUS (AaMIHBI 1 aMUHOKHUCIIOTBI, OCIIKH).

Knaccudukamms n 0coOeHHOCTH OpraHUYECKHX PeaKiid. PeakiimoHHbIe IEHTPHI. Pannkasl.
[IepBoHauanbHbIE
MOHATHS O THIAX U MEXaHW3MaX OPraHMYECKUX PEaKLUil.

HpaKanecKne 3AHATHA

Pemenne nenovek npespameHnii Ha TEHETHYECKYIO CBA3b MEXKAY KJIacCaMU OPraHMYECKUX COEINHEHHM C
COCTABJICHHEM Ha3BaHUN OPraHUYECKUX COCIMHEHHMU 10 TPUBHAIILHON WIA MEXIYHAPOIHON
CHUCTEMAaTH4YECKON

HOMEHKJIaType. Penenne pacdeTHBIX 3a4a4 10 YpaBHEHHAM PEAKIMH C y9aCTHEM OpraHUYECKUX BEHIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatophas padora «llonyueHue 3TuneHa v U3y4eHHE €ro CBOMCTBY.

[Tony4enue sTuneHa U3 3TaHoIIa B Ja00OPaTOPUH U U3YUECHHUE ero GU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBieHue peakunii IPUCOCIUHEHUS U OKUCIICHUS Ha IPUMeEpe dTHJIeHA. Pelenne pacyeTHBIX
3aJau C UCIOJIb30BaHUEM IJIOTHOCTH I'a30B 110 BOAOPOLY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIIECTBA B
JKH3HEIESITSILHOCT
M 4YeJIoBeKa.
ITpounsBoacTBO U
MIPUMEHEHUE
OpraHUYECKUX

OcHoBHOe coiep:kaHue

Teoperuyeckoe o0yueHue

buoopranudeckue coenunenus. [Ipumenenne u Guonornyeckast posib yriaeBooB. OKUCICHUE YITIEBOIOB
— MCTOYHUK JHEPTHH KXUBBIX OpraHuzMoB. O0iacTi mpuMeHeHns aMUHOKHCIOT. [IpeBpamienust 0eiaKkoB
nuiy B opraHusme. buonorndeckue ¢yHxnum OenkoB. buonmormueckue ¢yHKuMM XupoB. Pomb
OpPraHWYEeCKOW XMMHUU B PEIICHNH MPoOJIeM MUIeBor 0€30acHOCTH.

HyxneunHoBele KHCHOTBI: cocTaB U cTpoeHue. CTpoeHne HykiIeoTHI0B. COCTaB HYKJIEHMHOBBIX KHCIOT
(AHK, PHK). Poip HyKJI€MHOBBIX KHUCIIOT B KU3HEAEATEIHHOCTH OPTraHU3MOB.

OK 01
OK 02
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BEIIIECTB B ITpon3BOACTBO OpraHUYECKUX BEIECTB: IPOMU3BOACTBO METaHOJa, Iepepadorka HedTu. IloausTunen kak
MPOMBILIIIEHHOCTH | KDYITHOTOHHKHBIM TPOJYKT XMMHUYECKOro npoussonctsa. [lpumenenue stunena. IlpoumssonctBo u
IIPUMEHEHUE KaydyKa U Pe3UHBI.
CuHTeTHUECKHE M HCKYCCTBCHHBIE BOJIOKHA, UX CTpOCHHE, cBoiicTBa. IIpakTHyeckoe HCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKUE IUIEHKU: U30JIILUS U1 IIPOBOIOB, MEMOPaHBbI Vsl OIPECHEHUS BObI, 3aILIUTHBIC 2
IUIGHKA A1 aBTOMOOWIEH, IJIacThIpH, XUPYpruueckue IMoBs3KHM. HoBble TeXHOIOTHMH JajbHEHUIIEro
COBEpLLICHCTBOBAHUS ITOJUMEPHBIX MaTEPHUAIOB.
Ponp opranmueckoll XMMHUHM B pEIICHUH MPOOJEM SHEPreTHUEcKol 0e30MacHOCTH, B Pa3BUTHH
MEJWIUHBI, CO3JAaHUM HOBBIX MAaTEpPHAaJOB, HOBBIX HCTOYHHKOB JHEPIrUH (aIbTEpHATHBHBIC
HMCTOYHHUKH DHEPTHUH).
IIpakTHYecKkue 3aHATHSA 2
Pemenue npakTUKO-OpUEHTHPOBAHHBIX 33JaHUH IO COCTaBJICHUIO XUMHUYECKUX PEAKLUH,
OTPaKAIOIUX XUMHUECKYIO0 aKTUBHOCTb OPTaHMYECKUX COCIUHECHUI B Pa3IMUHBIX Cpeax 2
(TpUpOOHBIX, OMOIOTHYECKHUX,
TEXHOT'CHHBIX ).
Kourpoabhas .
CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Pazgen 5. Kunernyeckune u TepMoIuHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKiui 12
Tema 5.1. OcHoBHOe coiep:kanue OK 01
Kunernieckue TeopeTnueckoe ofyuenue 2 OK 02
3aKOHOMEPHOCTH Xumuyeckue peakuuu. Kinaccupukanns XUMHUECKHX peakuuii: mo (a3oBOMy COCTaBy (TOMOTEHHBIE U
IpOTeKaHus reTEepPOreHHbIE), 10 UCIOIB30BAHHUIO KaTAIN3aTOPa (KaTAIUTHUECKHE U HEKaTATUTHIECKHE).
XUMUYECKUX CKOpoCTh peakllui, €€ 3aBUCHMOCTh OT PAa3IUYHBIX (PAKTOPOB: TMPHUPOJHI PEArHPYIONIUX BEIIECTB,
peaximii KOHIIEHTPALlMM pearupyrouInx BeIIecTB, TeMueparypsl (mpaBuwio Bant-I'odda), miomann peakunoHHON 2
MOBEPXHOCTH, HAUTNYHS KaTanu3aTopa. Poib kaTaiu3atopoB B MPUPOJIe W MPOMBIIIJICHHOM ITPOU3BO/ICTBE.
OHeprus akTHBalMU. AKTHBHPOBAaHHBIM Komruiekc. Karammsatopsl u karanus. Ponb Karamm3aTopoB B
MPUPOAE U MPOMBIIIJIEHHOM IPOHU3BOACTBE.
JlaGopaTopHbIe 3aHATHSA 2
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W3yueHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEeakiMy OT KOHIICHTPAIUW pPEarupyrolluX BEIICCTB W
TEMIIepaTyphl.

Jlabopatophas paboTta Ha BEIOOD:

1. JlaGoparoprnas pabGora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAaKIMH OT KOHIEHTPAIMu
pearupymoommx BemecTB». lcciaenoBaHue 3aBHCUMOCTH  CKOPOCTH PEAKIMM OT KOHICHTPAIWU.
Omnpenenenne KOHCTAHTBI CKOPOCTH PeaKkIUU rpaduaecKuM METOIOM.

2. JlaGopatopnas pa6orta «OmnpeneneHne 3aBUCHMMOCTH CKOPOCTH PEAKIHMH OT TEMIIEPATyphD.
HccnenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIeparypsl. PacueT sHeprium akTHBaLlUU PEaKIHu.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHUI Ha aHANN3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH
XHUMUYECKOH peaku.

Tema 5.2.
TepmonrHamMHuyeck
re 3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHX
peaKLUid.
PaBHOBecue
XUMHYECKHX
peakiuit

OcHoBHOE CoAepkaHue

TeopeTquCKoe oﬁyqelme

Knaccudukamms XuMUIecKUX peakiuii: o TermoBoMy 3h(eKTy (9K30TepMHIUecKue, SHAOTEPMUIECKHE),
mo obparumocti (oOpatuMbeie W HeoOpaTumble). TermmoBble 3PQEKT XUMHUYECKHX PEaKIIHi.
Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMUYIECKOE PAaBHOBECHE U €r0 CMEIEHUE MO
NEeUCTBUEM Ppa3IMYHbIX (PAKTOPOB (KOHLEHTPALMUSl PEAarceHTOB MM MPOLYKTOB PEAKLIWH, HABIICHHE,
TeMIeparypa) IJisl CO3AaHus ONTUMAIIBHBIX YCIOBUI IPOTEKAHUS XUMHYECKHUX TIPOLIECCOB.

[lonsitre 06 sHTaNBENUYU U SHTpOrHA. DHeprus ['md06ca. 3akoH ['ecca u cnencreus u3 Hero. Poib cMerienus
paBHOBECHS B TEXHOJIIOTHYECKUX TPOLIECCAX.

IIpakTHYeckue 3aHATHS

[punnun Jle llatense. BiusiHue pa3nuuHbix GakTOpOB Ha H3MEHEHHE PABHOBECHS] XUMHUYECKHIX
peakiuii. 3aKoH IEUCTBYIOLIMX MacC U KOHCTaHTa XMMHUYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIIEHTPAIMI pearupyolrx BEMEeCTB U MPOyKTOB peakiuii. PacueTs! TeruioBoro ¢ dekra peaknuu.
Penienue npakTMKO-OpUEHTUPOBAHHBIX 3ajaHUI Ha TpuMeHenue npunnuna Jle-1larenbe 1151 HAX0XKACHUS
HaIPaBJICHUS CMEIICHUS PABHOBECHS XMMHUYECKOM PeaKIMU U aHaIn3 (DaKTOPOB, BIUSIONIMX Ha CMEIICHUE
XUMHYECKOTO PaBHOBECHSL.

OK 01
OK 02

JlaGopaTopHbIe 3aHATHSA

JlaboparopHas pabora «/3yueHre BIUSHUS Pa3InIHBIX (PAKTOPOB Ha CMEIICHHE XUMUYECKOTO
paBHOBecus». ccnenoBanre BIUSHUS U3MEHEHUSI KOHIEHTPALUU BEIIECTB, PEAKIUU CPEIIbl U
TeMIIepaTypbl HA CMELLICHUE

XUMUYECKOro paBHoBecHs. CpaBHEHHE MOIYUYEHHBIX PE3YJITATOB C TEOPETUUECKU NPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [lartense.

KonTpoabnas
pabora 4

CKOpOCTh XUMHUYECKOH PEaKINH 1 XUMHUYIECKOE PaBHOBECHE.

Pasgeun 6.

JducnepcHble cHCTEMBI

10
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Tema 6.1. OcHoBHOe cojiep:KaHne OK 01
Hucnepcrbre Teoperuueckoe o0y4eHue OK 02
CHCTEMBI 1 OK 07
(baKTophl X HucnepcHble cucteMsl. Komonansie cuctemMsl. ICTHHHBIE pacTBOPHI.
CTOﬁ‘II) HBOCTI PactBopenue kak ¢usuko-xumuueckuii mponecc. PactBopbl. CrocoObl TPUTOTOBIIEHHSI PAacTBOPOB.

¥ PactBopuMocTs. MaccoBast 107151 pacTBOpeHHOTO BeniecTBa. [IpeensHo fomycTUMBble KOHLIEHTPALUU 1 UX

HCIIOJIb30BaHKE B OLIEHKE IKOJIOIMYECKOM 6e3011acCHOCTH.

Knaccudukamus nucnepcHeix cucteM no cocraBy. CTpoeHue U (DakTOpbl YCTOMYMBOCTH IUCIIEPCHBIX

cucreM. PacriosHaBaHue MCTHHHBIX PacTBOPOB, KOJUIOWAHBIX PACTBOPOB M I'PyOOAUCHEPCHBIX CHUCTEM.

Crpoenne wmuuemibl. PaccenBanme cBeTa IpH IPOXOXKAECHUM CBETOBOIO IIydKa Yepe3 ONTHYECKH

HEOHOPOIHYI0 cpeny (3ddexra Tunnans).

[pakTnyeckune 3aHATHS

Pemenue 3anay Ha IPUTOTOBJIIEHNUE PACTBOPOB.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aI[aHI/II71 Ha JUCTICPCHBIC CUCTCMbI, UCITIOJIb3YEMBIC B

OBITOBOM M ITPOU3BOJICTBEHHOH JIEATEILHOCTH YEIOBEKA, C MO3UIIMK KOJIOTHIECKOH Oe30MacHOCTH

MIOCJIEICTBUN U

TPaMOTHBIX PEHICHHU TPOOIIEM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coiep:kanue OK 01
Hcenenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB

JlaGopatophas pabora «IIpuroroBieHne pacTBOpoB».
JACTIEPCHBIX CUCTEM . .
e [IpuroroBienne  pacTBOPOB  3aJaHHOM  (MOJSPHOI)  KOHHIEHTpauud (C  MPaKTUKO-

OPUCHTHUPOBAHHBIMH BOIIPOCAMU ), OIIPECACICHUEC CPE€Abl BOAHBIX paCTBOPOB.
uAeHTA(DUKATHN p p p ), ompen PeA A p p

JlaGopatophas pabora «lccinenoBaHue AUCHEPCHBIX CUCTEM.

[IpuroroBineHue M H3y4EHUE CBOMCTB JHUCHEPCHBIX CHCTEM pAa3HBIX BHJOB: CYCIEH3HMM, 3MYJIbCHUM,

KOJUIOMJHOT'O pacTBOpa. CpaBHeHI/Ie CBOWMCTB UCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BBIABJICHUEC OCHOBHBIX

pasnuIui MEX1y HUMH.
KonTpoabnas

HucniepcHble CUCTEMBI.
padorta 5
Paznen 7. KaudecTBeHHBIE peakiii 00HAPY:KEHHS] HEOPTAHUYECKUX U OPraHNYeCKHX BellecTB
Tema 7.1. OcHoBHOe coiep:kanue OK 01
Obnapysxenue IpakTnyeckue 3aHsATHS OK 02
HEOPraHMYEeCKUX

KaTHOHOB 1 aHHOHOB

KavecTBeHHbIE XMMUYECKHE PEAKIINU, XapaKTepHbIE U1 OOHAPYKEHUSI HEOPTaHNYECKUX BEIICCTB
(xaTroHOB M aHMOHOB). COCTaBlIeHHE YPaBHEHUH peakunii oOOHapykeHusi KaTuoHOB [-VI rpymnn u
AQHHOHOB, B T.4. B MOJICKYJISIpPHON 1 HOHHOH (popMax.

Peakiiuu oOHapyxeHns1 HEOPraHUUECKUX BEIECTB B pealIbHBIX 00bEKTaX OKPYKAIOLIEH cpeabl.

JlabopaTopHbIe 3aHATHS
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OO6HapyXeHne HEOPTAaHMIECKUX BEMECTB (KaTHOHOB [—VI rpyIit wiim aHHOHOB) € UCITOJIB30BAaHUEM
Ka4eCTBEHHBIX aHATUTHYECKUX PEaKITHH.

JlaboparopHnas pabora Ha BEIOOD:

1. JlaGopatopHas paboTa « AHaJIUTHYECKUE Peakui KaTHOHOB |-V rpymm».

[IpoBeneHmne kaueCTBEHHBIX PEaKHii, HCIIOIb3YEMBIX AJIsi OOHApY KeHUs KaTHOHOB | rpynmel (kanus,

HaTpusA, Maruus, aMMoHus), Il rpymmer Ha npumepe G6apwus, I1I rpynmer — cBunMa, [V rpymmsr — 2
IIOMUHMYSA,
V rpymmsl — xenesa (I u ), VI rpynmst — Hukens. OnucaHue HaOM0JaeMbIX SBIEHUH U COCTaBICHHE
XUMHMYECKUX PEaKIuii.
2. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKIIMU aHHOHOB.
[IpoBeneHme Ka4eCTBEHHBIX PEAKIUN, HCTIONB3YEMBIX ISl OOHApYKEHHUS aHMOHOB: KapOoHara,
tdocdara, cynpdara, cynpduna, HuTparta, xiopuaa u ap. Onrcanue HaOIIFOIAeMBIX IBICHUH U
COCTaBJICHHE XUMHYECKHX PEAKIIUH.
Tema 7.2. OcHoBHoOe colepaxanme OK 01
ObHapysxennue IpakTHyecKue 3aHATHS 2 OK 02
OPTaHHUYECKUX
BEILIECTE OTICBHBIX KauectBennsle XHMIYECKHE PEAKIMH, XapaKTepHbIC JUIs oOHapyXeHus OTACIILHBIX KI1aCCOB
TACCOR C ;graﬂnqecxnx COeAMHEHMH: (PEeHOJIOB, ANbJETHIOB, KpaxMala, yKCYyCHOM KHCIOTbI, AMUHOKHUCIIOT U 2
HMCTIONE30BAHUCM Henatypanusi 6eKOB IIPH HATrPEBaHUH, IBETHBIE PEAKIH OEIIKOB.
Ka9CCTBCHHRIX CocraBiieHHE KaYeCTBEHHBIX PEaKIMii OOHAPYKEHHUS OPraHUUYECKUX COSTMHEHU OT/ICTbHBIX KIACCOB.
peaximn JlaGopaTopHbIe 3aHATHUS 2
OOHapysxeHe OPraHMYECKUX COeTMHEHUH OT/ICNIbHBIX KIIACCOB.
JlaboparopHas paboTta Ha BEIOOD:
1. JlaGoparopHas pa6ora «KaueCcTBEHHbIE pEaKIMU HA OT/AENBHBIE KJIACCHl OPraHMYECKUX BEIECTBY.
[IpoBeneHne KaueCTBEHHBIX PEaKIHii, HCIIOIb3YEMBIX JJIsi OOHAPY)KEHUSI OPTaHUIECKUX BEIIECTB 2
Pa3NUYHBIX KJIACCOB: ()EHOJIOB, AJIBJECTHIOB, Kpaxmala, YKCYyCHOM KHCIIOTbhI, aMUHOKHCIIOT, OEJIKOB 1
ap. Onucanve HaOMIOAAEMBIX SBJICHUH U COCTABIICHNE XUMUYECKUX PEAKIUN H/HUIH CXEM.
2. JlaGoparopHas pa6ota «KauecTBEHHBIN aHAIM3 OPraHMYECKMX COEIAMHEHUH M0 (PYHKIIMOHAIBHBIM
rpymmam.
HpOBeHeHI/Ie Ka4YC€CTBCHHBIX peaKqu/'I, HCIOJIB3YEMBIX JJIS paCliO3HaBaHHA OPraHNMYCCKUX BEIIECTB
OTAENBHBIX KIIaCcCOB MO (PYHKIHUOHAIBHBIM IPyMIIaM: Ha IPUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHHUPTOB U (PE€HOJIOB,
JIBJETUIOB U KeTOHOB. Oucanne Hab0AaeMbIX SIBJICHUI U COCTaBJICHNE XUMHUYECKUX PEaKUi 1/ Ui
CXEM.
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COJlep:kaHMe (Coep:KaHMe NPUKJIATHOTO0 MOAYJIsS) 42
Pazgen 8. OOII1.12 Xumusi B ObITY H POU3BOACTBECHHOMH esITeTbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOe cofiep:kaHue 6 OK 02

22




OOIL12 Xumuss B | IIpakTHYeCKHe 3aHATHS 6 OK 04
OrITy 1 . | Oxomnorudeckas 6€30MacCHOCTE TMOCICACTBHI OBITOBOM 1 MTPOU3BOJICTBEHHON JAEATSIIBHOCTH YEIIOBEKA, 4 OK 07
TIPOMSBOACTBEHHON | cpg3appas ¢ mepepaboOTKOl BEIECTB; MOMCK M aHATH3 XMMUUYECKOH HH(OPMALIMH U3 PA3THIHBIX
ACATEIPHOCTH HCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas TUTEpaTypa, CpeACTBa MacCOBOH HH(POPMAINH, CETh
Henoseka WnTepuer u npyrue).
Keiico (¢ yuetom Oyaymie mpodecCHOHATBHON NesSTeNFHOCTH) Ha aHAIN3 WH(POPMAIIHH O
MIPOM3BOICTBEHHOM JIEATEIFHOCTH YeJI0BEKa, CBA3aHHOW C TIepepadOTKOMN 1 IMOTyIeHHUEM BEIIECTB, a
TaK)Xe C KOJIOTHYECKOH Oe30IaCHOCTHIO. 2
3amura Keiica: [IpencraBienue pe3ynbTaToOB pelIeHHs KEWCOB (BBICTYIUIEHHE C TIPE3CHTAIHEH )
*Pasznmen 9.1. UccnenoBanne 1 XMMHYECKUH aHAIN3 00beKTOB O0Hocdepsl (118 YKPYNHEHHBIX TPy cCleMHAJIbHOCTeH/ 36
npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHoOe cojepaxanme OK 01
Ocrossl 5 JlaGopaTopHble 3aHsATHS 2
mabopaTopHOMA —
paKTHKH B JlaGopatopHas padoTa «OCHOBBI JTa0OPATOPHOM MPAKTHKNY.
PO eCcHOHATBHBI JlaboparopHas mocyna u xumudeckne peaktuBbl. OCHOBHEIE TabopaTopHbIe orepanud. JlabopaTopHoe 2
obopynoBanue. TexHuKa 0€30MaCHOCTH M ITPaBmiIa paboTHI (ITOBEJCHNUS) B Ta0OPAaTOPHH.
X 1abopaTopusx PYA P P ( al ) patop
IpakTnyeckne 3aHATHS 6
BrimonHeHEe TUITOBBIX PACUETOB MO TEMATHUKE KCIIEPUMEHTA (BBIXOJ] IPOAYKTa PEAKIIHH, Macca
HaBECKH, 00hEM PACTBOPHUTEIS).
O0paboTKka JaHHBIX, aHAJN3 U OIICHKA UX JIOCTOBEPHOCTH (BBIYMCIIEHUE CPETHEr0 3HAUCHUS 6
OKCHICPUMCHTAJILHBIX TaHHBIX, HOFpeHIHOCTI/I).
[IpencraBnenne pe3ynbpTaToB SKCIIEPUMEHTA B pazaudHoi Gopme (Tabnuua, rpaduk, oTueT, ToKIa,
MIpe3eHTAINSA).
OcHoBHOE coiep:xanne OK 01
TeopeTudeckoe odyueHune 2 OK 02
Tema 9.1.2. Knaccugukanus mpoO Boasl 10 BUy W Ha3HAYEHHUIO, UCXOJISl U3 €€ XUMHUYECKOT'O COCTaBA. OK 07
XUMUUYECKUM OpranojenTUIecKie CBOMCTBRA (3ammax, Ipo3pavyHoCTh, IIBETHOCTh, MyTHOCTH) BOBI. KHCITOTHOCTE U
aHau3 npo0 Bogpl | LIETOYHOCTE BOABL pH cpebl 1 MeTobI ee onpe/esnenns. JKecTKOCTb BOBI M METOIbI €€ ONPE/ICICHHSL.
CymurHocTh METOZIa TUTPOBAHUS.
Bunsl sxecTKOCTH BOJIBI (BpEMEHHAs M IOCTOsIHHAA). JKecTKOCTh BOJBI KaK MPUYMHA BBINIAJACHUS OCaIKOB 2

i 00pa30BaHUS COJICOTIOKESHHI, UMEIOIIUX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocraB coJieil, BEI3BIBAIOIIUX JKECTKOCTh BOABL. XUMUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTh
BOJbl. YPaBHEHUSI XUMUUECKUX PEaKUU, WILTIOCTPUPYIOLIUX MPOLECCHI, TPOUCXOISAIINE PU
YCTpaHEHHH )KECTKOCTH. Y CTpaHEHHE BPEMEHHOI KECTKOCTH OBITOBBIMHA M XUMHUYECKHMHU CIIOCOOaMHU.
Crioco0bI ycTpaHEeHUs TIOCTOSTHHOM KECTKOCTH.
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IIpakTH4eckue 3aHATHSA

Crioco0sI BEIpaKeHHS KOHIIGHTPAIIMHA PACTBOPOB: MaccoBasl IOJIA PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U

MOJIsIbHAsI KOHLUEHTpauu. TUTp pacTBopa. PenieHne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3alaHUH Ha

pacyeT KOHLIEHTPALUH 3arps3HAIOLINX BEIIECTB U UX CPAaBHEHUE C MPEJEIBbHO IOy CTUMBIMHU
koHueHTparmamu (ITJ1K).

JlaGopaTopHble 3aHITHS

HccnenoBanne XMMHYECKOTO COCTaBa IPOO BOJEI.

JlaGopaTtopHas paboTa Ha BEIOOD:

1. JIaGoparopuas pa6ora « OUKCTKa BOBI OT 3arPSI3HEHMID).

Hcnonp3oBanue MeTOI0B PUIBTPOBAHUS U aACOPOITUH IS OTACICHUS 3arPI3HEHNHN B HICCIIEyeMON
npobe Bojpl. BEIOOp MeToa OYMCTKY B 3aBUCMOCTH OT BHJa 3arpsi3HeHust. CpaBHEHHE

3¢ (EeKTUBHOCTH PAa3IUIHBIX METOJIOB OYMCTKH BOJBI B Pa3HBIX YCIOBUAX (B Ja0OpaTOpHH, B
JOMalIHUX U ITOJICBbBIX yCJ'IOBI/ISIX).

2. JIaGopatopHas paborta «Onpenenenue pH BoJbI ¥ €€ KUCIOTHOCTHY.

Onpenenenne pH cpepl ¢ TOMOIIBIO YHUBEPCATHHOTO HHANKATOpa. Mcrmons30BaHnue TUTPOBAHUS IS
ompeiesieHust KUCIOTHOCTH. OnpeaenieHne o01Iei KUCIOTHOCTH BOJIBI, pacdeT cBOOOIHON
kucinoTHocTH. OnpeaeneHue ooduiel u cBoboHOH menoyHocTr. CocTaBlieHHE YpaBHEHHH peakiuii,
MPOTEKAIOUIHX MPH ONPeJIeICHHH KUCIIOTHOCTH/ MIETIOYHOCTH MPOO BOABI. Y CTaHOBJIEHHUE CITOCOOOB
WCIIOJIb30BaHMs UCCIIEIOBAHHBIX MTPOO BOJIBI B )KU3HEACATEIILHOCTH YelIOBEKa, Ha OCHOBE
MOJTyYEHHBIX TAHHBIX O COCTaBe.

3. JlaboparopHas pabota «OnpeeneHue )KeCTKOCTH BOIBI U CIIOCOOBI €€ YCTPAHEHHS.

Crioco0bl yCTpaHEHHS BCEX BUJIOB KECTKOCTH B 3aBUCMOCTH OT COCTaBa COJICH JKeCTKOCTH. Perienne
3KCHepHMeHTaﬂBHOI71 3ala4i Ha BbISIBIICHUEC BpeMeHHOﬁ M TIOCTOSTHHOM KECTKOCTH BOJBI. OHeHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUIOB )KECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.1.3. OcHoBHOe coiep:kanue OK 01
XuMAecKui TeopeTuueckoe odyuenue OK 02
KOHTpOJIb KauecTBa | KauecTBeHHbINH XMMUUYECKHUIA COCTAaB IPOAYKTOB MUTaHKs. BemecTa, hanbcuduimpyomme npoayKThl OK 07

POYKTOB TUTAHMS

MIATaHUs, ¥ BEIIECTBA, 3arPS3HSIONTNE TPOAYKTHI TuTaHus. OnpeneneHne 3arpss3HsaoniuX XUMAIECKUX
BEIIECTB B
MPOJyKTaxX MUTAHUS, ONPEJCICHUE BEILIECTB, HE 3asBICHHBIX B COCTABE MPOIYKTOB MMUTAHMUS.

IIpakTu4eckue 3aHATHS

Opranudeckne U HEOpraHMYECKHe BEIIECTBA, BXOIAIIE B COCTAaB MPOAYKTOB nuTanus. OnpeneneHne
cocTapa OJTI0]] Ha CoJlep)KaHNe MaKpO U MUKPOAJIEMEHTOB. M3yueHue npeaioxkeHHbIX MpernoaBaTeieM
0Jr011 Ha TTpeIMEeT XMMUYECKOTO COCTaBa, ONpeesIeHHE JOJIEi OT CyTOYHONH HOPMBI MaKpo H
MHUKPO3JIEMEHTOB B YKa3aHHOM OJT0fIE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33124 110 KYJTMHAPHOW TEMATHKE PA3JINIHBIX THIIOB.
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JlabopaTopHbIe 3aHATHS

Hccnenopanne XMMUYECKOTO COCTaBa MPOYKTOB ITUTAHUSI.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopnas pabora « OOHapy>KEHHUE HUTPATOB B MIPOAYKTAX ITHTAHUS).

HccnenoBanue MarepuanoB IOJTYKOJIMYSCTBEHHBIM METOJOM  OIPENEIICHUS HUTPATOB C
UCIIOJIb30BaHUEM JU(EHUIAMUHA (KOPHETUIO B! OBOIICH, JIUCThSI M KOUSPhDKKA KAIYCThI, IIIOJIbI
(GpyKTOB). AHAIN3 YPOBHS 3arpsA3HEHHUS HUTPATAMHU 110 HHTEHCHBHOCTH OKpAIIWBAHHS MTPOAYKTOB
peakiuu.

2. JIaGoparopnas pa6ora «MccinenoBanue MpoOAyKTOB MUTAHKS HA HATMYUE YIJIEBOIOBY.

HUccnenoBanne MOJIOUHBIX TPOJYKTOB Ha HANIWYHME Kpaxmana. lcciiemoBaHue MPOAYKTOB Ha HATMYMUA
TJTIOKO3BI.

Tema 9.1.4.
XAMAYECKAMN
aHaJIu3 Mpood
ITOYBBI

OcHoBHOE CoAepkaHue

TeopeTquCKoe oﬁyqelme

Krnaccudukariys mo4s 1o BUy U Ha3HAUYCHUIO, UCXO/I U3 XUMUYECKOTrO cocTaBa. MaeHTudukarys
MPOOBI TIOYBHI TIO0 €€ XUMHUUECKOMY COCTaBy, OIMMCAHUE BO3MOKHOCTEH €€ MPUMCHEHUSI.

TpeOGoBaHMs K KaUECTBY IIOYBBI PA3IMYHOIO HazHauYeHUs. ONrucaHue 0COOCHHOCTEH UCIIOB30BaHUS TOYB
B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIYUIIICHHS Ka4eCTBa MTOYB B 3aBUCUMOCTH OT Ha3HAYCHMSI.

O0macT UCIONB30BaHMS OPTaHMYECKUX YAOOPEHUH B 3aBUCHMOCTH OT KAY€CTBEHHOTO COCTaBa.
Ornucanne OpraHnYecKuX yao0OpeHnid U NX IPUMEHEHHEe B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUHOCTH.

IIpakTuyeckue 3aHATHSA

Obnactu Ha3HAYeHUs (IPUMEHEHUS) IOUBBI, HCXO/IS U3 KAYECTBEHHOT'O M KOJIMYECTBEHHOI'O COCTABA.
AHanu3 HOPMaTUBHOM JJOKYMEHTALIHUH.

Posib HEOpraHn4eckux BEIIECTB B KAYECTBE MUHEPAJIBHBIX YIOOPEHHH, YITydIIUTeNei TOYBHL.
CocraB MHHCPAJIbHBIX YIIO6peHI/II71 " X NPUMCHCHHUE B 3aBUCUMOCTHU OT COCTaBa IMOYBEI U €€
pasHOBUIHOCTH. B3anMocBsI3b cocTaBa y100peHMii M MX BIMSHUS HA BEreTaTHBHBIE CBOWCTBA U
IIJIOJIOHOIEHUE PACTEHUH.

JlabopaTopHbIe 3aHATHS

Hccnenopanne XUMUYIECKOTO COCTaBa MPOO TTOYBHI.

OK 01
OK 02
OK 07
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Jlaboparopnas pabora Ha BEIOOD:

1. JlaGoparopHas pabora «OOHApyKEHHE HEOPIrAHMYECKUX IPUMECEH B IIPOGAX».

[IpurorosieHue TPOOHI MOYBHI JIJIST UCCIICAOBAHUS KUCIOTHOCTH/IIEIIOYHOCTH, HEOPTaHUISCKUX
3arpsi3HeHuid. OOHapyXeHHE XJIOPU- U Cyb(aT-uoHOB B mpobe nouBsl. COCTaBlIcHUE YpaBHEHUH
peakuuii o0HapykeHus. CpaBHEHHE MTOJTyYCHHBIX IMOKa3aTeNel ¢ HOPMATUBHBIMHU (CIIPABOYHBIMH)
3HAYCHUSIMH.

2. JlabopaTopHas pabora «Onpenenenne pH BOIHOMN BBITSKKH MOYBBI, €€ KHCJIOTHOCTH U
nenoYHoCTHY. MccaenoBanie BOMHBIX BRITSXKEK 00pa3ioB rOTOBBIX TOYBCHHBIX CMECEH (IS pa3HbIX
TUTOB pacTteHuil). Onpenenenue pH mo4BkI ¢ UCMOMB30BaHUEM WHAMKATOPOB. OIIEHKA TUIIOB TIOYB B
MPEICTaBICHHBIX 00pa3nax (CHILHOKHUCIIAs, KKCIIas, CITa00KUCIIas, HeUTpaibHasl, IEI0YHAs).

Tema 9.1.5. OcHoBHOE coepKanme 10 OK 01
HgCHeHOB%HHeq) Teoperuueckoe oGyuenue 2 OK 02
00BeKTOB OHochephl —
P Y4eOHO0-HCCIIeI0BaTENhCKUM ITPOSKT B 00IACTH MCCIIeN0BaHMs 00beKTOB Onocdeprr. O030p TeM OK 04

yueOHO- McCIIeJ0BATENBCKIX MMPOEKTOB. AJITOPUTM BHIMOIHEHUs TIpoekTa. OnpeaeneHre npooieMbl 2 OK 07

UCCIIEIOBAHUS.

Mertozp! ToncKa, aHau3a 1 00padoTK HHPOPMAIIH O TIPOSKTE B PA3ITHMYHBIX HCTOYHHUKAX.

IIpakTHYeckue 3aHATHS

O6ocHOBaHKE aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrLsiBieHNE po0ieMbl HccienoBanus. Beioop 00bekToB 1 2

METOZIOB uccienoBaHusi. [locraHoBKa meneld W 3amau  wucciepoBanusa. OmnpeneneHue MPOIYKTa

uccienoBanus. OnpeseneHne 3TaloB U COCTABIICHNE TUIAHA UCCIIETOBAHMSL.

3amuTa mpoekta: [lperncraBieHne pe3yabTaTOB BBIIOJHEHUS Y4YeOHO-MCCIEIOBATEIBCKIX HPOEKTOB 2

(BBICTYILIIEHHE C TIPE3CHTAIIHEH).

JlaGopaTopHbIe 3aHATHUS 4

HccnenoBanre npeiokeHHOTo 00bEKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMUYECKUI COCTaB

(3arpsA3HUATENN, MAKPO- U MUKPOAJIeMeHThI). OOpaboTka pe3yibTaToB UccieaoBanus. OleHKa KauecTBa 4

HCCIIeyeMOro 00BbEKTa,

UCXO0JIs U3 PE3YIbTATOB XUMHYECKOTO aHAIN3A.
Bcero 117
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2 YCJIOBUA PEAJIM3ALIMU ITPOTPAMMBI OBIIEOGPA30BATEJ/IBHOT'O
IMPEAMETA OOIIL.12 OOI1.12 XUMUA

3.1. Tpe6oBaHUsA K MUHMMAJ/IbHOMY MaTepPHATbHO-TEXHUYECKOMY 06ecreYeHn o

s peanuzanuy nporpamMmsl 001eoopazoatenbHoro npeamera OOIL.12 Xumus g0IKHBI
OBITH MPEAYCMOTPEHBI CIIEAYIONINE ClIeHalbHbIC TOMEIIEeHUs: Y4eOHbII KaOUHET XUMHUH U/WIH
y4eOHON XMMUYECKOH J1abopaTopu.

OobopynoBanue y4eOHOro kadbuHera (HarJsiiHbIe OCo0us):
HaOOPBI MIAPOCTEPIKHEBBIX MOZEICH MOJIEKYJ, MOJIEIN KPUCTAIHYECKUX PEIIETOK, KOJICKIHH
MPOCTBIX M CJIOKHBIX BEIIECTB W/WIW KOJUICKIUU IMOJIMMEPOB; KOJUICKIUS TOPHBIX TOPOJ H
MUHEpPaIoB, Tabnuna MeneneeBa, yueoHble GUIbMbI, HUPPOBBIE 00pa30BaTEIbHbIE PECYPCHI.

Texnuueckue cpeacTBa 00yueHus :
KOMITBIOTEP C YCTPOWCTBAMH BOCIPOM3BEICHHS 3BYKa, NPHHTEP, MYJIbTUMEIHA-TIPOSKTOP C
9KpaHOM, MyJIbTUMEANIHAS TOCKA, YKa3Ka-MPe3eHTep [ MPe3eHTaIUH.

Oo6opynoBanue Jaboparopuu u padbounx MecT JIadopaTopuu:
MEH3YPKH, TUIETKU- KaIeIbHHIIBI, TS PMOMETPBI, MUKPOCKOII, JYIIbI, TIPEMETHBIC U TOKPOBHBIE
CTCKJa, IUIAHINETHI JUISl KamleJbHBIX peakiuid, QWIbTpOoBabHAS OyMara, IPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKHU, pE3UHOBBIC MPOOKH, (POHAPUKH, HAOOP PEaKTUBOB, CTEKJISTHHbBIE MTaJOYKH,
HITAaTUBBI JUISI IPOOHPOK; MEPHBIC MHIWHIAPHI, BOPOHKU CTEKIISIHHBIC, BOPOHKHU JEIUTEIbHBIC
mmHApryeckue (50-100 mi), cTynku ¢ necTukoM, ¢apdopoBble YalIKU, THHLIETHI, (GUIBTPHI
OyMa’kHBIE, BaTa, MapJisi, YaCOBBIE CTEKJIA, MJIEKTPOIUIUTKH, JTAOOPAaTOPHBIE IITATUBBI, CIIUPTOBBIC
TOpENIKH, CIHMYKU, MPUOOp MJs MOJydeHHus razoB (Wid mpoOUpKa ¢ ra300TBOJHOW TpyOKOit),
JIepIKaTeNN I TPOOMPOK, CKIISTHKH ISl XpaHEHUS PEaKTUBOB, Pa3IaTOYHBIC JIOTKH, XUMHICCKHE
crakanbl (50, 100 u 200 mu); mImaTenu; MAHIETHI; TUTEIbHBIE UL, CEKYHIOMEPHI (TaliMephl),
MepHbie Tpooupku (Ha 10-20 mi) u MepHbIe Koa0bI (25, 50, 100 u 200 M), BoasHas OaHs (WIu
TEPMOCTAT), CTEKJISHHbIC NAJOYKH, KOHHYeCKHe KoJObl s TtutpoBanus (50 m 100 wmu);
WHAWKATOpPHBIE TOJOCKA JJs ompeneneHus pH u craHgapTHas WHOUKATOpHAs IIKaja;
YHUBEpCaJIbHBIA HHAMKATOP; nuneTku Ha 1, 10, 50 mut (wim go3aropsl Ha 1, 5 u 10 mi), GropeTku
JUISl TATPOBAHUS, MeauImHCKUe mmpuiikl Ha 100—150 mut, maGopaTtopHbie /WM aHATUTHICCKHE

Bechl, pH-MeTphI, cymmibHBIN mKad, u ap. J1abopaTopHOE 000PYI0BaHUE.
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3.2. UudopmanoHHOE 06ecneyeHNe peain3aluu NPorpaMMmsl

Jns peanuzanuu mporpamMMmbl  OuOnIMoTeuHBI (BOoHA 00pazoBaTENbHONW OpraHU3aMU

JIOJKEH UMETh TIeUaTHBIC W/UJIH JIEKTPOHHBIE 00pa3oBaTeIbHble U MH()OPMAIIMOHHBIE PECYPCHI,

PCKOMCHAOBAHHBIC [JIA HUCIIOJIb30OBAHUA B O6paSOBaTCHBHOM nmponecce, HE crapume MmATH JICT C

MOMCHTA U3 JaHus.

OcHOBHBIE HCTOYHUKH

1.

2.

An¢unorenona U., babkos A.B., [Tonkos B.A. OOIIL.12 Xumust. Y4eOHHUK U PAKTHKYM
s CIIO. -M.: Opaiit, 2019

laiinykoBa b.M. Texnuka u TexHomorus 1a00paTopHbIX padboT: yaedHoe mocodue. - C-I16.:
Jlann, 2019

Andunorenosa, U. B. OOIL.12 Xumust: y4eOHUK M MPAKTUKYM JJIsI CPEIHETO
podeccronansHoroodpasosanus / 1. B. Audunorenosa, A. B. badkos, B. A. ITonkos. — 2-
€ U3[., UCTIP. U JIOTI.

— Mocksa: U3znarensctBo IOpaiit, 2019. — 291 ¢. — (IlpodeccronansHoe obpazoBaHue).
— ISBN 978-5-534-11719-6. — Tekcrt: anekrponHsiii // DBC FOpaiir [caiir]

HNuTepHeT-pecypcebl:

1.
2.
3.

8.
9.

[TeTepOyprckoe oOpazoBanue. — Pexxum goctymna: http://petersburgedu.ru/
HudopmarninonHo-o0pa3oBatenbHblii mopai. — Pexxum nocryna: http://spbappo.ru/

LleHTp o1IeHKH KauecTBa 00pa30BaHUs M UHPOPMAIIMOHHBIX TEXHOJIOTUN. — Pexum
noctyna: http://wwwi/rcokoit.ru/

Enunas komteknust tudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — PexkumM nocrymna:
http://school-collection.edu.ru/

®decTuBab NMEJAroru4eckux uaeu « OTKpbIThIN ypok». — PexxuM nocrymna:
http://festival.1september.ru/subjects/4/

Karanor  »nekTpoHHBIX  0Opa3oBaTeNbHBIX  pecypcoB. —  Pexum  jmoctyma:
som.fsio.ru/subject.asp?id=10000755

®enepalbHbIi EHTP HH(OPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. — Pexxum gocryma:
fcior.edu.ru/

VYpoku.Het. — Pexxum gocryna: http://www.uroki.net/

Anxumuk. — Pexxum noctyna: www.alhimik.ru/

10. Kypnan «buonorus». — Pexxum noctyma: www.bio.1september.ru
11. LlenTp 2eKTpOoHHOTO 00pazoBaHus «Haoc». — Pesxxum moctyma: www.edios.ru
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHHUA
OBIIIEOBPA30BATEJ/IbHOI'O IIPEAMETA

KoHTposib M omeHka pe3ynbTaToB OOy4YEHHUS OCYIIECTBISIETCS IIPErojaBaTeiieM B
MPOIIECCe MPOBECHUS MPAKTUYCCKUX 3aHATUN M 1a00paTOPHBIX padOT, TECTUPOBAHUS, & TAKKE
BBITNIOJTHEHHS 00yUYalOIMMUCS HHANBUAYAIbHBIX 33JaHUI, IPOEKTOB, HCCiIe10BaHu. Pe3ynbraTel
00y4YeHHUs OIPENeNIIOT, YTO O0yJaroIIuecs MOJDKHBI 3HATh, TOHUMATh U JIEMOHCTPUPOBATH 10
3aBEpIICHUH U3YUYCHHUS] TUCIUTUIUHBIL.

st popMupoBaHus, KOHTPOJS U OIEHKU PE3yJIbTaTOB OCBOCHHUS YYCOHOU AMCIMITITUHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPHUATHMA, MpeACcTaBIIsAomas co00i KOMIUIEKC yUeOHbBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3yJibTaTaMU OO0y4YeHHS H CHOPMYITHPOBAHHBIX C yUETOM
®I'OC COO (mpeametHbie pe3yabTathl o guciuiuinie) u PI'OC CIIO.

H.N. Menneneera

COOTBETCTBHUU C UX
TIOJIOKEHUEM B
MIEPUOANYECKON cUCTeMe
XUMHYECKUX JJIEMEHTOB
H.N. MenneneeBa

XapaKkTepHU3alHio XUMHUYECKUX
aneMeHToB: «Meramtinyeckue /
HEMETAJUIMYECKUE CBOICTBA,
3JEKTPOOTPULIATENIEHOCTD U
CPOJICTBO K JJIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
MIOJIOKEHUEM B IIEPUOHYECKON
CUCTEME XUMHUYECKUX JJIEMEHTOB
JI.1. MeHnneneeBay.

Monayas / Pazgen /
Ne Tema Pe3yabraT 00yuenus OueHo4yHbIe MepONPUATHS OK
I |OcHOBHOIT MOTYJIB
1 (Pa3gen 1. OcHoBbl |®DopMyJaupOBATH 0a30BbIE
CTPOCHHS BELIECTBA | MOHATHS M 3aKOHbI XHMUHU
1.1 |Crpoenne atomoB | COCTaBIATH XMMHUUECKHE 1. Tect «Ctpoenue aromoB OK 01
XUMHYECKAX (hopMyITBI COeTMHEHMI B XMMHUYECKUX DJIEMEHTOB U MPUPOJA
3JIEMEHTOB H COOTBETCTBHU CO CTEIICHBIO | XMMUYECKOM CBIA3M».
npupoaa OKHCJICHUSI XUMHUYECKIX 2. 3aJauu Ha COCTABICHUE
XUMHAYECKOH CBS3U OJICMCHTOB, UCXOOs U3 XUMHNYECKUX (bopMyJI JBYXaTOMHBIX
BaJIEHTHOCTH U coeMHEHMH (OKCHIIOB, CYIb(UIOB,
3JIEKTPOOTPULIATENIEHOCTH THIPHUIOB U T.I1.).
1.2 |Ilepuonnyeckwii XapakTepru3oBaTh IIpakTHKO-OpUEHTHPOBAHHBIE OK 01
3aKOH W Ta0ImLa XUMHUYECKHE DIIEMEHTEI B TEOPETHUECKUE 3a/IaHUsI Ha OK 02

29




Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
2 |Paznmen 2. CocraBasith ypaBuenusi 1 | KoHTposbHas padora
Xumuyeckue cXeMbl XHMHYECKUX «CTpoeHue BemecTBa u
peakuun peaknmii XHMHYECKHE pPeaKIumy
2.1 |Tunsl xumuueckux | CoCTaBIATh peaKiiuu 1. 3amaum Ha cocTaBIcHUE OK 01
peakiuit COEJIMHEHMUS, Pa3JI0KEeHHUS, YPaBHEHUM peaKLIMii:
oOMeHa, 3aMelleHus, — COEAMHEHUs], 3aMelleHM,
OKHCIIUTENIBHO- pasnokeHus, OOMeHa U Peakuii ¢
BOCCTAHOBUTENBHBIE PEAKIIUN | y4yacTUEM KOMIUICKCHBIX COCTMHEHUMA
U peakuuu (Ha mpuMepe TUIPOKCOKOMITIIEKCOB
KOMILIEKCOOOpa3oBaHus (Ha  |aTFOMHHUS U [IMHKA);
Hnpumepe — OKHUCJIUTEIBHO-
THAPOKCOKOMILICKCOB BOCCTaHOBUTEJIBHBIX PEAKLIMM C
aJIFOMMHUS U LIMHKA) C UCIIOJIb30BAaHUEM METOA
Y4aCTUEM HEOPTraHUYCCKUX JJIEKTPOHHOI'O 6aJ13Hca;
BCILECTB — C y4acTHUEM KOMIUIEKCHBIX
coelMHEHMH (Ha npumepe
THUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).
2. 3agaun Ha pacdeT KOJIMYECTBECHHBIX
XapaKTEePUCTHK MPOJYKTa PEaKIIHH
COENHEHMST, MaCCOBOM MJIM 00BEMHOM
JIOJI BBIXOJIA MPOJTYKTa peaKuu
COEIMHEHWSI OT TEOPETHIECKU
BO3MOYKHOTO; 00BEMHEIX OTHOIICHUM
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB U
MPOJYKTOB PeaKIUU; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
peaxIum, eciii OJTHO U3 BEUIECTB JIAaHO B
BUJIE PACTBOpPA C OTPEICTICHHOMN
MacCOBOH J10JI€¥ paCTBOPEHHOTO
BEIIIECTBA.
2.2 |Onextponutnyeckas | COCTaBIsATh ypaBHEHUS OK 01

IUcconanys u
WOHHBIN 00MEH

XUMUYCCKUX pEaKIInu
HMOHHOT'O OOMEHA C yJacTHEeM
HEOPraHUYECKHUX BEIIECTB

w
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Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
3 |Pa3mexn 3. HccnenoBath cTpoeHUE U KonTpoabnas paGora

Ctpoenue u CBOICTBA HeOPpraHu4yecknx |«CBoHCTBA HEOPraHMYECKUX

CBONiCTBA BeleCTB BeLLeCTB»

HEOPraHu4ecKuxX

BellecTB

3.1 |Knaccudukanus, Kiraccudumuponats 1. Tect «HoMeHKnaTypa n Ha3BaHHE OK 01
HOMEHKJIaTypa U HEOPraHUYECKHE BEIIECTBA B | HEOPraHUYECKHMX BEIECTB UCXOIS U3
CTpOEHHE COOTBETCTBHH C UX UX XUMHAYECKON (HOPMYIIBI HITH
HEOPraHMYECKUX CTPOCHHUEM COCTaBIICHHE XUMHUIECKON (hOpMYITBI
BCLICCTB HCXOJd U3 Ha3BaHU BEIIECTBA 110

MEXyHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajiaun Ha pacyeT MACCOBOI 10U
(Macchl) XMMHUYECKOTO JIEMEHTA
(coennHeHus) B MOJIEKyJe (cMecH).
3. IpakTuueckue 3a1aHust O
KJaccu(UKaIuY, HOMEHKIIATYpe 1
XUMHYECKUM (popMyJiam
HEOPraHWYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

4. TIpakTHYecKue 3a1aHus Ha
ONpeleICHUE XUMHYECKOU
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJ]a XUMHUECKOM
CBSI3U U THUIA KPUCTAJUIMYECKOU
PELIETKU.

3.2 |dusuxo- VYcranaBauBaTh 3aBUCHMOCTE |1, TecT «OcOBEHHOCTH XUMUYECKUX OK 01
XUMHUYECKHE (PM3HUKO- XUMUYECKHUX CBOWCTB OKCHJIOB, KUCJIOT, ocHoBanmii, |OK 02
CBOMCTBA CBOMCTB HCEOPTraHUYCCKUX aM(bOTepHLIX TUIPOKCHUJIOB U CO JIEHD).
HEOPTaHMYECKUX BEIIECTB OT CTPOEHHUS aTOMOB |2 3a1aHUs HA COCTABJICHUE
BCIICCTB U MOJICKYJI, a TaKKC THIIa YPaBHEHUN XUMHUYECKUX PEAKIIAN C

KpHCTaHHH‘ieCKOﬁ PECHICTKH

Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHIOB
METAJIJIOB, HEMETAIOB ¥ aM(DOTEPHBIX
3JIEMEHTOB; HEOPTAHUUECKUX KHUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX
TUJPOKCUJIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YIOMINX UX CBOWCTBA U
CIIOCOOBI TTOTYYEHUSI.

3. TIpakTHKO-OpPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHUS HA
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Mopnyas / Paznen /

Ne Tema PesyabTaTt 00y4enns OueHoYHBIE MEPONPUATHSA OK
CBOICTBA U TIOJIYUYCHHE
HEOPTaHUYCCKUX BEILIECTR.
4. JTaboparopHnas pabota «CBoticTBa
METAIJIOB U HEMETAJIIOBY.

3.3 |[IpousBoacTBO OO00CHOBBIBAThH 3HAYCHUE H IIpakTuko-opueHTHpoBanHbie 3aganus | OK 01
HEOPTaHHYECKUX MPUMEHEHNE HEOPTAaHNYECKHX |0 COCTABJICHHIO XMMUUeckux peaknuii |OK 02
BelIeCcTB. 3HAYCHHE 1| BEIIECTB B OBITOBON U C y4aCTHeM HeOPTaHUYECKHUX BEIECTB,
MIPUMEHEHHUE B OBITY |TTPOMU3BOACTBEHHOM WCTIONIB3YEeMBIX JIJISl UX
Y Ha MPOU3BOJICTBE | ACATEIHLHOCTHU YEIOBEKA UX UACHTU()UKAIMN U TIPOMBIIIICHHBIX

(hM3UKO-XUMUYECCKUMHU CIOCOOOB TOTYUYCHHS.
CBOMCTBaMHU
4 |Pa3nex 4. HccaenoBath cTpoeHne u Koutpoabnasi padora
CtpoeHnue u CBOICTBa OPraHMYeCcKuX «CTpoeHue U CBOMCTBA
CBOIiCTBA BEIIECTB OPraHNYecKHuX BelecTB)
OpPraHnYecKHux
BEIIECTB

4.1 |Knaccupurarms, Knaccndpuimposats 1. 3amanus Ha cocrasnenue nassanuii | OK 01
CTpOCHHUEC U OpraHnv4CCKUC BEUICCTBA B OpPraHuYECKUX COCI[I/IHCHI/Iﬁ 110
HOMCHKJIaTypa COOTBETCTBUU C UX TpHBHaJ]],HOI‘/'I WIA MG)i(I[yHapOI[HOﬁ
OpraHNYECKUX CTPOCHUEM CHCTEMATUYECKOW HOMEHKJIATYypE.

BCIICCTB 2. 3a7aHus Ha COCTABIICHHUE MIOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (POpPMyIT
OpPraHMYECKUX BEUICCTB OTIEIBHBIX
KJIACCOB.
3. 3ajiaun Ha OMpeIeNieHUE
npocreiiieit GopmyIsl
OpPraHHYECKON MOJICKYJIBI, UCXOJIS U3
3JIEMEHTHOTO cocTana (B %).

4.2 |CsoiicTBa YcraHaBIuBaTh 1. 3amanus Ha cocTaBieHUE OK 01
OpPTaHHYECKUX 3aBUCHMOCTbH (PH3HKO- YpaBHEHUI XUMHUYECKHMX PEaKInii C OK 02
COC/IMHEHUH XMMHYECKHX CBOKCTB yd4acTHEM OPraHHYECKHX BEIIECTB HA

OpraHnvCCKUX BCHICCTB OT
CTPOCHU MOJICKYJI

OCHOBAaHMM UX COCTaBa U CTPOCHHMUS.
2. 3aj1aHus HA COCTABIICHUE
YpPaBHEHUN XMMUYECKUX PEaKIUM,
WIUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUN U
T€HETUYECKOMN CBA3M OPraHUYECKUX
BEILIECTB Pa3HbBIX KIJIACCOB.

3. PacueTHbIe 3a7a4U 110
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
YpaBHEHUSM PEaKLUi ¢ y4aCTUEM
OpraHMYECKUX BELIECTB.
4. JJaboparopHas pabora
«Ilomydenue sTUICHA U U3YUCHUE
€ro CBOMCTBY.

4.3 |Opranuueckue O0O0CHOBEIBATH 3HAYCHUE U [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEIIECTBA B MIPUMEHEHNE OPTaHUYEeCKUX  |3aJaHusl 0 COCTABICHUIO OK 02
KU3HEACITEIBHOCT U | BEIICCTB B OBITOBOW U XUMUYECKUX PEaKIUil ¢ ydacTuem
YeJloBeKa. MIPOM3BOJICTBEHHOM OpTraHUYECKUX BEIIECTB,

[IponsBoacTBo 1 JeSITeIbHOCTH YeJIOBEKa UX WCTIONB3YEeMBIX JUTA UX
MIpUMEHEHHUE (hM3UKO-XUMUYECKUMHU UACHTU(UKALUY B OBITY U
OpPTraHUYECKUX CBOMCTBaMHU MIPOMBIIIICHHOCTH.
BEIIIECTB B
MIPOMBIIIUIEHHOCTH

5 [Pa3nex 5. Hccaenoats paBHoBecue n | Konrpoabnas pabora
Kuneruueckue n CKOPOCTh XUMHUYECKHX «CKopocTh XMMHYECKOH PeaKIuu 1
TepMOAMHAMUYEC |peaKumii XHMHYecKoe paBHOBeCHEe)
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHUYECKHUX
peaxkuuii

5.1 |Kuneruueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIUH — «Onpenenenne 3aBUCAMOCTH OK 02
MIPOTEKAHUS pearupyromux BemecTB U CKOPOCTH PEAKIHH OT
XUMUYIECKUX TEeMITepaTypbl Ha CKOPOCTH KOHIIEHTPAIIH Pearupyronmx
peakuuit XUMHYECKUX PEaKIUit BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
TEMIEPATYPBD».

2. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3aJ]aHMsI Ha aHATU3
(haKkTOpOB, BIUAIONIMX HA U3MECHEHUE
CKOPOCTH XUMHUYECKON PEaKIIIH.

5.2 |Tepmonmnamuyeck |MccnenoBates BiusiHIES 1. 3agaun Ha pacyeThl TEMIOBBIX OK 01
Y€ 3aKOHOMEPHOCTH |M3MEHEHHUs KOHIEHTPAUH  |3(h(eKTOB XUMMUECKHX peaKiuii 1 OK 02
MIPOTEKAHUS BEIIECTB, PEAKIMU CPENLI U |ompe/esieHUe TUIIa Peakuu (1o
XUMUYECKUX TEMIIEPATYPhI HA CMEIIEHUE | TernoBoMy 2P dEKTy: IK30- U
peaKHI/II\/'I. XUMHUYCCKOI'0 paBHOBECHUSA 3H ,Z[OTepMI/I'{CCKI/IG).

PaBHoBecne 2. [IpaKTHKO-OpHEHTHPOBAHHbIE

XAMUYCCKHAX 3aJ]aHus Ha IPUMEHEHue npuHumna Jle

peaKHI/Iﬁ TaTense a1 HAXO0XKACHUS
HaIpaBJICHUs CMEIICHUS PAaBHOBECHS
XUMHUYECKOUN peakuuu u
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUSTHSA OK
aHanu3 (pakTOpOB, BIMSIONINX HA
CMeIlleHHe XUMHUECKOT'0
PaBHOBECHSL.
3. JlabopaTopHas paboTa
«M3ydyeHne BAVSIHHAS Pa3IAIHBIX
(akTOpOB Ha CMelLIeHNE
XMMHUYECKOTO PABHOBECHS.
6 |Pa3gex 6. HccaenoBars qucnepcabie | KonTpoabnas padora mo Teme
JducnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbI»
CHCTEMBI
6.1 |ducmepcHbie PasnuyaTh HCTHHHBIE 1. 3agaun Ha NPUrOTOBJIEHHE OK 01
CHCTEMBI 1 pacTBOpBI, KOJUIOUTHEIE pacTBOpPOB. OK 02
baxrops nx PacTBOPEI U 2. IIpaKTUKO-OpHEHTUPOBAHHEIE
YCTOWYHBOCTH rpy0OIUCIIEPCHbIC CUCTEMBI | pacueTHBIE 3a/[aHHs Ha JUCTIEPCHBIE
Ha OCHOBC XMMHUYECKOI'0 CHUCTEMBI, HCITOJIb3yeMbIC B OBITOBOH H
SKCIICPUMCHTA MPOU3BOJICTBEHHOM JI€ATEILHOCTH
YeoBeKa.
6.2 |HccnenoBanue UccnenoBats Gusuko- Jlaboparophas pabota (Ha BEIOOD): OK 01
CBOICTB XUMUYECKHE CBOMCTBA — IIpuroToBiieHHE PACTBOPOB;
AUCIICPCHBIX pasIM4HBIX BUNIOB — HccnenoBanne qucnepcHbIX
CHUCTEM JUCTICPCHBIX CUCTEM CHUCTEM.
7 |Pa3nmen 7. HccaenoBath cBOMCTBA
KauecTBeHnbIe OpPraHUYecKuX H
peakiuuu HEOPraHWYeCKHUX BEIIECTB C
00HapYy:KeHUusl HCI0JIb30BAHHEM
OpPraHMYecKHX M |KaYeCTBEHHBIX peaKnuii
HEOPTraHMYeCKNX
BelIeCTB
7.1 |O6HapyxeHue UccnenoBars kauectBennsie | 1. JlaboparopHas padota (Ha OK 01
HEOPTaHHYECKUX peaknuu HeOpPTraHUIECKUX BEIOOD):
KaTUOHOB U BEILIECTB — AHaTUTHYECKUEe peaKIun
AHHOHOB kaTtuoHoB |-V rpynm;
— AHanuTHYECKUEe peaKIun
AHHOHOB.
2. IlpakTrueckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUN peaKIuit
oOHapyxeHus: kKaTuoHoB |-VI rpynn u
AQHHOHOB, B T.4. B MOJICKYJISIPHOH H
MOHHOH (popmax.
7.2 |O0OHapyxeHHe HccnenoBars kauectBennble | 1. JlabopatopHas pabora (Ha OK 01
OpPTaHUYECKUX peakuuu OpraHu4YeCKHuX BBIOOP):
BEIIECTB COCAMHEHHUH OTJENbHBIX — KagecTBeHHbIEC peakiu Ha
OTJEIBHBIX KIIaCCOB OTJIeNTbHBIE KIIACCHI OPTaHMYECKIX
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
KJIaCCOB C BELLECTB;
HCIIONb30BAaHUEM — KauectBennrniit ananus
Ka4eCTBEHHBIX OPraHUYECKUX COSTUHEHUH 10
peakiuit (YHKIIMOHAIBHBIM TPYyTIIIaM.
2. IIpakTrdeckuie 3aaaHus Ha
COCTaBJICHHE KaU€CTBEHHBIX
peakuuii OOHaPYKEHUS
OPTaHUYECKUX COEIUHEHUH.
Il |[[IpukiagHO# MOTYIb
8 |Pa3mex 8. OueHuBaThH NMOCJIEACTBUS 3amuTa Keica (¢ yuerom Oyayuiei
OOIlL.12 Xumusi B |ObITOBO# 1 npo¢ecCHOHAIBLHOM AeSITeJIbHOCTH)
OBITY U NPOU3BOACTBEHHOM
NPOU3BOACTBEHHO |IeATEJHLHOCTH YeJI0BEKA ¢
i JesiTeIbHOCTH MO3ULMH 3KO0JIOTHYeCKOH
YyeJIoBeKa 0e30MacHOCTH
OOI1.12 Xumus B OrneHuBaTh MOCAEACTBUA Keiic (c yuerom Oymymeit OK 01
OBITY U OBITOBOW U npodecCuOHaIBHON AEATEIBHOCTH) OK 02
[POU3BOACTBEHHON | IPOU3BOACTBEHHOU Bo3MoKHBIE TEMBI KEHCOB: OK 04
JeSITeTbHOCTH JIESTEITLHOCTH YEJIOBEKA C 1. lMorennenue kmuMara u OK 07
YE€JIO0BCKa MO3UIIH DKOJIOTHYECKON BBICBOOOYKICHIE Ta30BBIX THJIPaToOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. byayiie MaTepuaibl 1 aBua-,
MAIIIMHO- U PUOOPOCTPOCHUSI.
3. Hosble Matepuaisl 1ist
COITHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PacTUTENbHBIX IPENapaToB.
9.1 (Pa3pen 9.1. HNuTepnperupoBarh 3ammra yyeOHO-
HccaenoBanue u XHUMHUYeCKHe pouecchl U HCCJIEI0BATEILCKOr0 MPoeKTa (¢
XUMHYECKHI siBJIEHNs1 B Onocgepe y4ueToM Oyayimei
aHaJIN3 00bEKTOB npogeccuoHAIbLHON AeATeJbHOCTH)
onocgepnl
9.1.1 | OcHOBEI BEIMOMHATS NONMHBINA ITUKIT 1. Ha60paTQpHa;{ pa60Ta «OCHOBBI OK 01
na60paT0pH017I OKCHICPUMECHTAJILHOTO naGopaTopHoﬁ MIPaKTUKH.
IIPaKTHKH B HCCICI0BaHMS C 2. TunoBele pacyeThl 110 TEMaTHKE
HpO(beCCI/IOHaIH)HBI X CO6JIIOILCHI/I€M ImpaBUJI DKCIIEpUMEHTA.
11abopaTopUsiX Ge3omacHoro obpateHus ¢ 3. 3a7aun Ha BBIYUCIIEHHE CPEIHErO
BCIICCTBAMU U 3HAYEHUS DKCIIEPUMEHTAIBHBIX
n1a60paTopHBIM JIaHHBIX, TOTPELIHOCTH.
00opyioBaHueM 4. TlpencraBiieHue pe3ysibTaToB
IKCIIEpUMEHTA B Pa3IuuHON popme
(Tabmuta, rpaduk, OTIET, JOKIIAT,
Mpe3eHTAINs).
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Mopnyas / Paznen /
Tema

PesyabTaT 00y4enns

OueHoYHBIE MEPONPUATHSA

OK

9.1.2

XuMHUyeCcKui
aHamn3 mpod BOABI

HccaenoBaTh XUMHUYECKUIT

cocTaB P00 BOJIBI

1. Tect «CBoiicTBa U COCTAaB BOABD.
2. 3amanue « XuMHYECKU COCTaB
BOJIBI, THII BOABI K CIIOCOOBI €€
MPUMEHEHUS (C UCTIOJIb30BAHUEM
HOPMATHUBHBIX TOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHEIE
TEOpPETUUYECKHUE 3a/IaHUSI HA COCTaB
BOJBI U CITOCOOBI BHIPYKCHHUS
KOHIICHTpAIUi U mepecyeT
KOHIICHTpAIUi (C UCIIOJIb30BAHUEM
HOPMAaTHBHBIX TOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— O4ncTKa BOMBI OT 3arps3HEHUI;

— Omnpenenenue pH Boas! u ee
KHCJIOTHOCTH;

— Onpenenexue )XeCTKOCTH BOABI U
CIOCOOBI €€ YCTPaHeHHSI.

OK 01
OK 02
OK 07

9.13

XUMHUYECKUN
KOHTPOJIb Ka4eCTBa
MNPOIYKTOB UTAHUS

HccnenoBats XUMHUUYECKUN
COCTaB HpOILYKTOB IIUTAHUA

1. Tect «Opranuyeckue u
HEOPraHUYECKUE BELIECTBA,
BXO/ISILIIAE B COCTAB MPOTYKTOB
HHUTAHHSD).

2. TIpakTUKO-OpUEHTHPOBAHHbIE
3a/IaHUs IO KyJIHHAPHOW TeMaTHKe.

3. JTaGoparopHast paGoTa (Ha

BBIOOD):

— OOHapy»XeHHE HUTPATOB B
HPOAYKTaX MUTAHHUS,

— HccnenoBanne MpoyKTOB ITUTAHUS
Ha HaJIM4Me yTJIeBOJOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJTU4Ke
YTJIEBOJIOB (Kpaxmal, TII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUN
aHaiau3 Tpood
TIOYBBI

UccnenoBaTh XUMHUYECKUI

COCTaB P00 MOYBKI

1. Tecr mo Teme «XuMHYECKHIA
COCTaB HEOPraHUYECKUX H
OpraHUYECKUX YI0OpEHHI.

2. 3ayanue «B3auMocBs3b cocTaBa
MTOYBHI, THII TIOYBHI 1 €€
Ha3HAYCHHSD).

3. JTaGoparopuas pabora (Ha
BBIOOP):

— O0OHapyXeHne HEOPTaHMIECKUX
npuMecel B Mpo0ax MOYBkI;

— Omnpenenenune pH BogHOM

OK 01
OK 02
OK 07

39




Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
BBITSDKKH TIOYBBI, €€ KUCIOTHOCTH H
IICIOYHOCTH.

9.1.5 [UccnenoBanue HccaenoBaTh XUMUYECKUNI YueOHo-uccienoBarenbekuii mpoekt B | OK 01
00BEKTOB cocTtaB 00BeKTOB Onocepbl | 00IacT ucciuenoBaHusl OOBEKTOB OK 02
6rochepsl Ha MpUMepe MPOTYKTOB ounocdepsl. OK 04

MUTAHUS, BOJIBI U TIOYBBI Bo03MOXHBIE TEMBI TPOSKTOB: OK 07

1. Uccnenosanue cocrasa
MUHEPaIbHOU BOJIBI U
PEKOMEHIAINH TI0 €€
HCIIOJIBE30BAHHIO.

2. HccneioBanue paspyiaronero
JIEVCTBUA MPUPOAHON BOJBI Ha
CTPOUTEILHBIC MaTCPHAIIBI.

3. CocraBiieHue poeKTa
IIBETHUKA/Oropojia/caia B
3aBHCHMOCTH OT COCTaBa
MPOaHAIM3UPOBAHHBIX ITOYB.

4. Cocrasiienue cOaaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEeIel0) B
3aBHCHMOCTH OT COJICPIKaHUS
XUMHAYECKUX MaKpo U
MUKPOSJIEMEHTOB B TIPOTYKTaX
MMATAHHSL.

5. UccnenoBanne kadecTBa
HUTHEBOI BOMEI.

6. HccrenoBanue mpoo
BOJIOTIPOBOJTHON BOJIbI HA TIPEIMET
YCTpPaHEHUS HKECTKOCTH.

7. YcrpaHeHne )KeCTKOCTH BOJIbI B
CEIIBbCKOXO3IMCTBCHHOM
TESITENLHOCTH.
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