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1.ITIOSACHUTEJIBHAS 3AIINCKA

1.1 MecTo 00111€00pa30BaTe/ILHOIO NMPeAMeTa B CTPYKTYpPe OCHOBHOM NpogeccuoHaAJIbHOI
00pa3oBaTeJILHOMNIPOrpaMMbl

OO01meo0Opa3oBaTeNIbHBIN TIpeAMET XUMUS SBISCTCS 00S3aTEIBHON YacThio 00IIe00pa3oBaTeIbLHOTO
IUKJIa 00pa3oBaTeIbHOM MTporpaMMbl B cooTBeTcTBHHM ¢ PI'OC mo crienuaabHOCTH.

[IporpamMma mo xumuu pa3zpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenbHON IPOrpaMMbl CpeIHero oobmiero oopasoBanus, npeacrabieHHbx B DI'OC COO, ¢
ydyetoMm Konnenuu npenogaBanus yueOHoro npeameta "Xumus'" B 00pa3oBaTeIbHBIX OpraHU3aIMsIX
Poccuiickoit @eneparun, peanu3ylOUIMX OCHOBHBIE 00pa3oBaTelbHBIC MPOrPAaMMbI, U OCHOBHBIX
MOJIOKEeHUH (hefepanbHOi paboueit mporpaMMbl BOCITUTAHHSL.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0cOOYyI0 POJb B CO3/1aHUM HOBOW 0a3bl

MaTepHUaTbHOU KYJIbTYPhl, BHOCUT CBOH BKJIa]] B JOPMHUPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIIIJICHHSI,
B CO3/IaHME I[EJIOCTHOTO MPEICTaBICHHS 00 OKPYIKAIOIIEM MUPE KaK O €JMHCTBE MPUPOABI U YETIOBEKa,
KoTopoe (popMHUpyeTCsi B XUMUHM Ha OCHOBE MTOHMMaHHs BEIIECTBEHHOT'O COCTAaBa OKPYKAIOIIET0 MUPAa,
OCO3HAHHUS B3aHMMOCBSI3U MEX]y CTPOCHHEM BEIECTB, MX CBONCTBAMH M BO3MOKHBIMH O0JAaCTAMU
MIPUMEHEHHS.
CoBpeMeHHast XuMHUs KaK HayKa CO3HMAaTeNIbHasl, HayKa BEICOKUX TEXHOJIOTHI HallpaBiieHa Ha peIIeHUE
I00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA - CHIPHEBOM, YHEPTETUUECKOM, MMUILIEBOH,
9KOJIOTMUECKON 0€30MacHOCTM M OXpaHbl 3J0pOBbs. TECHO B3aUMOJEHCTBYSI C JApPYyTUMHU
€CTECTBEHHBIMU HAayKaMH, XUMHUsI CTaJla HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPhI, HEOOXOIUMBIM
YCIIOBUEM YCIEIIHOTO TPYAa U )KU3HU KaXI0TO YJeHa 001IecTBa.

1.2 esnn, 3a1a4u M IVIAHUPYEMbIe Pe3yJIbTATHI OCBOEHHSI 001I€00Pa30BaTEIbHOTO PeIMeTa

1.2.1 Ilesn 061me00pa3oBaTeILHOIO NMpeAMETA

L4 q)OpMI/IpOBaHI/IC CHCTE€MBbI XUMHUYECKHX 3HAaHUM KaK BaXKHEHIIIEH COCTaBIAIONIEH €CTECTBEHHO-
HaquOfI KapTUHBI MHUpa, B OCHOBC KOTOpOI\/'I JIC)KAT KIIFOYCBBIC ITOHATHA, (pyHﬂaMCHTaJ'IBHI)Ie
3aKOHBI MU TCOpPUH XHMHUH, OCBOCHHC A3bIKa HAyKH, YCBOCHHC W IMOHHMMAaHHEC CYHIHOCTH
AOCTYITHBIX O606IJ.I€HPII>1 MHPOBO33PCHYCCKOI'O XapaKTepa, O3HAKOMJICHUC C HCTOpI/Ieﬁ nux
Pa3BUTHA U CTAHOBJICHUA,

L4 q)OpMI/IpOBaHI/IC U Pa3BUTUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX MCETOHAaX IIO3HAHUA BCHICCTB U
XUMHUYCCKUX peaKHHﬁ, HeO6XO,Z[I/IMLIX JJIA HpI/IO6p€TeHI/IH YMGHI/Iﬁ OPHUCHTUPOBATHCA B MUPC
BCIICCTB M XHMHUYCCKUX HBHCHHﬁ, HMCIOIUX MECTO B IMpUPOAC, B HpaKTI/I‘IeCKOI\/'I n
MMOBCEAHEBHOM KH3HH,

® PpPa3BUTHC yMeHI/Iﬁ 1 crnoco0oB ACATCIIbHOCTHU, CBA3aHHBIX C Ha6J'IIOI(CHI/ICM U 00BbICHECHHUEM

XUMHYCCKOI'0 SKCIICPUMECHTA, CO6J'IIOIICHI/ICM IpaBHJI 0€30I1acHOrO O6paH_ICHI/I$I C B€CIICCTBaMM.

CopneprxaTenpHasi XapaKTEpUCTHKA LIeJel U 3a/1a4 U3y4eHUs MpeaMeTa B MporpamMme Mo XMMUU
YTOYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH C HOBBIMU IPUOPUTETAMU B CUCTEME CPCTHETO
obmero oOpazoBanusi. CeromHss B TMpeNofaBaHUW XUMHUU B OOJBIICH CTETIEHH OTHACTCS
MpEIOYTEeHNEe MPAKTUYECKOW KOMIIOHEHTE coAep:KaHMUsl OOydeHHs, OPUEHTHPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHHMKa OOIIe00pa3oBaTelbHON OpraHU3alluy, BJaJCIOLIEro He HabopoM
3HaHU#, a (QYHKIHMOHAJIBHONH TPaMOTHOCTHIO, TO €CTh CIOCOOAaMU M YMEHUSMHU aKTHBHOIO
HOJyYeHHUs 3HAaHUH U IPUMEHEHUS MX B peallbHON >KU3HHU JJIS peIIeHUs MPaKTUYECKUX 3ajay.
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B oa1oli cBs3M mpu m3ydeHuH mpeaMera "XuMus' TOMUHUPYIOIIEE 3HAYCHUE MPUOOpETaroT

TaKue LeJIH U 337a4H, KaK:
o amanTtanys o0yJalonMxcs K YCJIOBHSM JMHAMHUYHO DPA3BUBAIOIIETOCS MHpPa, GOpPMHUpPOBAHHUE
MHTEJUIEKTYyallbHO ~ Pa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHHATHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX JKHU3HEHHBIX CHTYallHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM;
o ¢dopmupoBanre y 00y4aroUIMXcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIINH), UMEIOLINX
YHHUBEpCAIbHOE 3HAYCHHE [T PA3JIMYHBIX BUAOB JESATEILHOCTH: PELICHUS TPOOIIeM, TTOMCKA, aHATTN3a
U 00paboTku wuH(pOpPMAIMH, HEOOXOJUMBIX IS NMPHUOOPETEHHS OIbITa JAEATEILHOCTH, KOTOpas
3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XHMHUH, a TAaKXKe ISl OLEHKH C TO3UIMH SKOJOTHMYECKOH
0€30MacHOCTH XapaKTepa BIUSHHS BEIISCTB M XMMHUYECKUX IPOLECCOB HA OPraHU3M YEIIOBEKA M
HPUPOJHYIO Cpeny;
o pa3BUTHE II03HABATEIBHBIX HHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00YyYaloUMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO TPHOOpETaTh HOBBIE 3HAHMSA 10 XHMUH B
COOTBETCTBUHM C >KU3HEHHBIMH IOTPEOHOCTSMH, HMCIOJBb30BaTh COBPEMEHHBIE HH(OPMALUOHHEIE
TEXHOJIOTUH Ul TOWCKA W aHaIM3a y4eOHOH M Hay4HO-TIOIYJSPHONH HH(MOPMALMH XMMHYECKOTO
COJICPKAHUS;
o dbopMHupoBaHHE W pPa3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IpY IJTAHUPOBAHUH U TIPOBEICHHH XUMHUYECKOTO SKCIIEPUMEHTA;
o BOCIIUTaHHE y 00yJaromuxcst yOekIEHHOCTH B TYMaHUCTHYECKON HAIPaBICHHOCTH XUMUH, €€
B)KHOU POJIM B PELICHUH TTI00aIbHBIX TPOOJIEM PallMOHATBHOTO IIPHPOOIOIb30BaHHUS, TOTIOTHEHHS
SHEPreTHYECKUX PECYpPCOB M COXPAaHEHHS NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH
OEepe’)KHOTO OTHOIIEHHWS K TMPHPOJE M CBOEMY 3/I0POBBIO, a TaKKe INPUOOPETEHHS OIIbITA
UCTIOJIB30BAaHUS TIOJYYCHHBIX 3HAHUH ISl IPUHATHS TPAMOTHBIX PEIICHHH B CHUTYalHsX, CBSI3aHHBIX
C XUMHYECKUMH SIBIICHHUSIMH.

1.2.2. IInanupyemMsble pe3yJibTaThbl 0CBOCHHS NIPOrPaMMBbI 110 HCTOPHHU B cooTBeTcTBHH ¢ PI'OC

u Ha ocHoBe PI'OC COO

Oco6oe 3nauenne O0611e00pa30BaTENbHbIN peAMeT XUMUS UMEET Npu GOPMUPOBAHUN OOLTUX
komneteHui (OK)
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Koa u
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIINIi

IInanupyemMble pe3yabTaThl
O0CBOEHUA
AUCHUILIHHBI

Oo01mue
1
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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 pas3au4yHbiM chepaM mnpodeccrHoHaIbHON
JEATEIIbHOCTH,
OBaaneHue YHHBEPCAJbHbIMH
yueOHBbIMU MO3HABATEJIbHBIMH
JeHCTBUSIMU:

a) 0a30Bble JJOTHYECKHE AeHCTBHS .

- 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
paccMaTpUBaeMBbIX SIBJICHUSX;

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

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TPU PEIICHUN
KU3HEHHBIXITPOOJIEM

0) 0a3oBbIE HCCae0BaTeIbLCKHE AeiiCTBHA:

- BJIQJIETh HaBBIKAMHU  y4eOHO-HCCIICIOBATEIBCKOH U
HpOGKTHOI\/II ACATCIIBHOCTH, HaBBIKAMHN pa3pen1eHH51
npobiuem;

- BIAJCTh CUCTEMOM XMMMYECKUX 3HAHUH, KOTOPAsl BKIKOYACT:
OCHOBOIIOJIATAIONIME MOHATUS (XUMHUYECKUI S3JEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-2JIeKTPOHHbIE OpOUTAIIH
aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTD,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YIJIEPOHBIN
CKeseT, (YHKUMOHAJbHAs TIpyNNa, paaukai, H3oMepus,
WU30MEpbl, TOMOJIOTMYECKUN psAl, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJI- U a30TcoAepXKalllue COEAMHEHUs, OHOJIOrMYecKU
aKkTUBHBIC BellecTBa (YIJIEBOJbI, XHUPBI, OCJIKH), MOHOMED,
IOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCMHEHMS, KPUCTAJUIMYECKAs pELIeTKa, THUIbl XUMHYECKHX
peakuuii  (OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE,  JK30- U
9H/IOTEPMHUECKHE, PEAaKLUUd HOHHOr0 OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, JJEKTPOIUTUYECKAS
JUCCOLMAIMs,  OKHCIUTENb, BOCCTAHOBMUTENb, CKOPOCTh
XMMHUYECKON peakiMM, XUMHUYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (T€OpUS XUMHUYECKOIO CTPOEHHMSI OpraHu4ecKuX
BemiectB  A.M. DbyrnepoBa, TeOpHs DIIEKTPOJIUTHYECKOU
quccounanuu, nepuoandeckuii 3axkon .M. MenneneeBa, 3aKkoH
COXpaHEHMs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN 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 H
B3aMMOCBS3bM3yUYECHHBIX NOHATHH, IPUMEHSITh
COOTBETCTBYIOIIUE IMOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUXBELIECTB U UX
MIPEBPALCHUH; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUSIMHM U TIPEACTABICHUSAMHU IPYTHX




- BBISBJISITD MPUYUHHO-CJICICTBCHHEIC CBSI3H u
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTAaTh THIIOTE3y €€
pelIeHUs, HAXOAWTh AapryMEHTBI i1 JOKa3aTelIbCTBA
CBOMX YTBEP)KICHHM, 3aJlaBaTh IapaMETPbl U KPUTCPUHU
peIIeHUs;

- aHaJM3UPOBATH TOJYUYCHHBIC B XOJ€ PEIICHUs 3a7adu
pe3yJIbTaThl, KPUTUIECKH OICHUBATh MX JIOCTOBEPHOCTb,
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

€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMCTb HCIIOJIB30BaTh HaAauMMCHOBAaHUA XUMHUYCCKUX
COCAMHEHUN MEXKIYHApOJHOIrO COK3a TEOPETUYECKONM U
OPUKIATHON XMMHHM W TPUBUAIbHBIC HA3BAaHUS BaKHEHIIMX
BEIIECTB (3TUJICH, alleTHIICH, NULIEpUH, (eHo, hopMabaeru,
YKCyCHAasl KHUCJIOTa, TJUIUH, YTapHbIA Ta3, YIJIEKUCIbIM Tras,
aMMUaK, raiieHas i3BeCTh, HeraleHassu3BeCTh, 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
KJIaCCaMH TPYIIIaM COEAUHEHHM, XapaKTeprU30BaTh UX COCTAB U
Ba)XKHEHIIIME CBOMCTBA; OMPEAEIIATh BUIAbl XUMHUUYECKUX CBS3EH
(koBaneHTHAsl, MOHHAS, METAJUTMYECKas, BOJOPOIHAs), THIIbI
KPUCTAJUTMYECKUX PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XUMHYECKHE PEaAKINH;

- chopmMupoOBaTH TPEACTABICHUSA: O MaTepUaIbHOM EIMHCTBE
MHpAa, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUM IPUPOLBI;
0 MECTE Y 3HAYEHUU XMUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyii B 00ECTICUCHHH yCTOWYHMBOTO PAa3BUTHS YEJIOBEUYECTBA: B
pemeHuu  TpoOJeM  DKOJIOTHYECKOH, JHEPreTHYeCKOn U
MUIIEBONM O0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3JIaHUHU
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 MIPUPOIHOM CPEE;

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

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

(cTpykTypHas, reoMerpuyueckast (LUC-TpaHC-U30MEpHs), THUIIbI
XMMHUYECKHX PEaKLMH (TOMO- M TeTeporeHHble, 00paTuMsble U
HEOOpaTUMBIE), PaCTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI),
KPUCTAUIOTHIPAThl, CTENEHb AMCCOLMALMM, 3JIEKTPOJIU3,
KPEKUHT, PU(GOPMHHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NOHMMAHUS
OPUYMHHOCTH M CHCTEMHOCTM  XHMHYECKHUX  SIBJICHHUH,
COBPEMEHHBIE IMPE/ICTABICHUSI O CTPOSHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM M HAaJMOJIEKYJISIPHOM YPOBHSIX;
OPEJICTaBICHUS O MEXaHM3MaX XMMMUYECKUX  PpEeaKlMi,
TEPMOJIMHAMUYECKMX WU KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
OPOTEKaHHUsA, O XUMHMYECKOM PpaBHOBECHUH, JHCIIEPCHBIX
cucteMax, (hakTOJIOTHUYECKUE CBEICHHSI O CBOMCTBAaX, COCTaBe,
NOJY4YeHUH ¢  0e30MacHOM  MCIIOJIb30BaHUM  BaKHEHUIIMX
HEOPraHMYECKUX M OpPraHM4ecKMX BEUIECTB B OBITY U
NPaKTUYECKON JIeATeNbHOCTH 4YelloBeKa, OOLIMX Hay4HBIX
MPUHLIMIIAX XHMHUYECKOTrO0  MpPOU3BOJACTBA (HAa  IpuUMepe
IPOM3BOJACTBA CEPHOM  KHUCIOTHI, AaMMMAaKa, METAHOJIA,
nepepaboTku HEPTH);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (opMyliaM M
YPaBHEHUSAM XUMHYECKMX pEaKIUi ¢ HCHOJb30BAHUEM
¢u3nueckux BeNMMUYMH (Macchl, o0bemMa Ta30B, KOJUYECTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyueThl MO HAXOXKICHUIO XUMHUYECKOH (opmyIasl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
MPOAYKTa PEAKIUH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B
BH/IE PACTBOPA C ONIPEAEIEHHON MAaCCOBON 10JIEN PAaCTBOPEHHOTO
BEIIECTBA WJIM JAaHO B M30bITKE (MMEET MPHUMECH); pacyueThl
MaccoBOM MM OOBEMHOM J0JIM BBIXOJA IMPOAYKTA PEAKIIMU;
pacueTtsl TerioBoro 3¢ dexra peakiuii, 00bEMHBIX OTHOIICHHIA
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 UX MPEBPALICHUN; BBIABIATH
B3aUMOCBS3b XUMUYECKUX

3HaHUU C MOHATUAMM U MPEACTABICHUSAMU IPYTUX IPEIMETOB
JUIst 00Jiee OCO3HAHHOTO TTOHUMAaHUS U OOBSCHEHUS CYITHOCTH
MATEpPUAIIBHOTO €IMHCTBA MHUpPA; HCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS s OOBSICHEHHUS U TMPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPO.LY;
- YMETh HCIIOJIb30BaTh HaNMEHOBAHUS XUMHYECKUX
COCIMHEHUIN MEXIYHapOJHOIO COK3a TEOPETHYECKON H
NPUKIQJHON XMMHM W TPUBHUAIBHBIE Ha3BaHUs BEIIECTB,
OTHOCSILUXCA K M3YYCHHBIM KJACCaM OpPraHUYECKUX H
HEOPTaHWYECKUX COECJAUHEHUI; HCHOJIb30BATh XHUMHUYECKYIO
CUMBOIIMKY Ui coOcTaBleHUus (OpMyJ HEOpraHMYeCKHX
BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHUYECKHX BEIECTB;
COCTaBJISATh YPABHEHUSI XUMUUYECKUX PEAKLMM U paCKpbIBaTbUX
CYIIHOCTbh: OKHCIHMTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIUH
MOCPEICTBOM  COCTABIICGHUS OJEKTPOHHOTO OamaHca d3THUX
peakIuii; peakiuii MOHHOTO OOMEHa MyTEeM COCTABJICHHUS HX
MOJIHBIX UCOKPAILICHHBIX HOHHBIX YPAaBHEHUI; peaKINil
TUIPOJIN3a, peakiuii  KoMmIUieKcooOpa3oBaHus  (Ha|
npuMepe THAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE XUMHUYECKUE CBOMCTBA BELIECTB

COOTBETCTBYIOIIMMH SKCIICPUMCHTAMU H 3alIUCAMU ypaBHCHI/Iﬁ
XUMHNYCCKHUX peaKuHﬁ;

- yMETh KJIacCU(UIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKHE
BEIIECTBA U XMMHUYECKHUE PEAKIINH, 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, abACTH/IBI, KETOHBI, KAPOOHOBBICKUCIIOTHI, CIOXKHBIC
9(hUpPBI, KHUPBI, YIICBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OCIIKH);
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IPUMEHATh 3HAHUS O COCTaBe M CBOICTBax BELIECTB IS
SKCIIEPUMEHTAJIBHOM  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKaHHUs XMMHUYECKMX peakuuil u
IIPOrHO3UPOBAHUSI BO3MOKHOCTEH UX

- YMEThb NOJATBEpPKIaTh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOW CIIOCOOHOCTH  OpraHUYeCKHX
COCTMHCHUIOT KPaTHOCTH M THIAa KOBaJICHTHOM cBsi3H (" "u ""),
B3aUMHOI'O BJIMSIHUSL aTOMOB WM TPYIIl aTOMOB B MOJIEKYJIAX; a
TaK)X€ OT OCOOCHHOCTEH peanu3aliu pa3IudHbIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLnH;

- YMETh XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM COCTOSHUHM) U HOHOB XMMHUYECKHUX
anemeHnToB 1 - 4 nepuonos Ilepuomumueckoit cucremsr JI.1.
MeHngeneeBa M HUX BaJCHTHbIE BO3MOXXHOCTH, MCIOJIb3YsI
noustus "'s","p", "d-anekTpoHHBIe" OpOUTAIIH, SHEPTETHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUsSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU COCIUHEHHUH IO
TePUOJIaM U IPYIINaM;

OK 02.
Ucnonp3oBars
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHaIM3a u
HUHTEPIpETAINH
nH(popMaluu U
nH(OpMaIIMOHHBIE
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
IHMAJIOre KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHNE  SI3BIKOBOM M YHTATEJIbCKOU
KYJIbTYPBIKAK CPEJICTBA B3aUMOJAEHCTBUS MEXY JHOJbMU
U TIO3HAHUSIMUDA;

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

OgiajeHne YHMBePCAJIbHBIMU YUeOHBIMU
NMO3HABATEJILHBIMHU 1CHICTBUAMM:
B) padora ¢c uHpopmanueii:

- BJIQJIeTh HAaBBIKAMHU  IOJY4EHUS
HCTOYHHUKOB pa3HbIX THUIIOB,

uHpopmanuu U3
CaMOCTOSITEITLHO

- YMETb IUITAHUPOBATH U BHITIOJHATh XUMUUECKHUI IKCIIEPUMEHT
(mpeBpallleHuss OPraHUYEeCKUX BEIIeCTB TMPU HArpeBaHUH,
MOJTyYeHUEe ATUJICHA U U3YYCHHE €ro CBOWCTB, KAYECTBEHHBIE
peakuuy Ha albAETHbl, KpaxMal, YKCYCHYIO KHCIIOTY;
NeHaTypanusi OENKOB TIpPU HArpeBaHUU, I[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OIpPEAeATh
Cpeny BOAHBIX PACTBOPOB, Kaue€CTBEHHBIEPEAKIIUU Ha CyIbdaT-,
KapOoOHAaT- U XJIOPHA- aHWOHBI, HA KaTHOH aMMOHHUS, peliaTh
SKCIEpUMEHTANIbHbIE 3aJaun 1o TemMaM "Mertambl" u
"Hemetamnsl") B COOTBETCTBUM C MpaBUJaMH  TEXHUKH
0e30MmacHOCTH IpH 00paIlleHNH C BEIIECTBAMH U TA00OPaTOPHBIM
0o00Opy/ZOBaHUEM; TIPEIACTABIATh PE3YJIbTAThl XUMHYECKOTO
JKCTIEpUMEHTa B (hOpME 3alMCH YPABHEHUIN COOTBETCTBYIOIIUX
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 H
MHTEPHpETAnio NHPOPMAIIUHN PA3IUIYHBIX BHIOB U (HopM
IIPEACTABICHUS;

- BJIQJI€Th 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 MOpAJIbHO-
TUYECKUM HOpMaM;

- UCIIONIB30BAaTh  CPEACTBA HMH(MOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHi B peuieHun
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX
3aJ1a4 ¢ cO0JII0/IEHNEMTPEOOBAaHUN IPIrOHOMHUKH, TEXHUKU
0€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBbIX

A JOTUYECKUX  HOpM, HOPM  HMH(OPMAITMOHHOK
0e30IMacHOCTH;

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

9KCHEPUMEHT, MO/IEIMPOBAHUE);

- yMeTb NPOBOJHUTH PACUYETHl MO XUMHUYECKUM (QopMynaM H
YPAaBHEHUSM XHMMUYECKMX pEaKUUd C HCIOJIb30BAHUEM
(GU3NYEeCKUX  BEIMYMH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBHS) Ta30B, KOJHMYECTBA  BEILIECTBA; HCIOJIb30BATh
CUCTEMHbBIE XMMHMYECKHE 3HAHUSA JUIsl NPUHATHSA PELICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYaLlUsAX, CBA3aHHBIX C BEILIECTBAMU
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
KHUCJIOpOACOACPKAIIUX  OPraHUYCCKUX  BCHICCTB, PCHICHHUC
OKCIICPUMCHTAJIbHBIX 3agaq Io pacno3HaBaHUIO

HEOPTaHUYECKUX W OPraHUYECKHX BEIEeCTB) C COOJIIO/ICHUEM
npaBusl  O€30MacHOTO  OOpaiieHuss C  BEHIeCTBaMU U
nabopaTopHbIM  0OopymoBaHueM, (GOPMYJIUPOBATH  IETH
HCCTIe0BaHUs, IPEAOCTABIISITH B PA3IMYHON (pOpME pe3yIbTaThI
SKCTIIEPUMEHTA, aHAIU3UPOBATH U OIIEHUBATh UX JIOCTOBEPHOCTD;
- YMETh OCYILECTBIISATh LeJIeHAITPaBICHHBIH MOMUCK
XUMHYECKON HH(POPMAIH B Pa3IMYHBIX UCTOYHHUKAX (HAay4dHas
u ydeOHO- HayyHas JHTepaTypa, CpeICcTBa MacCOBOU
uHpopmanuu, cerb VHTEpHET U Jpyrue), KPUTHUUYECKU
aHAJIM3UPOBATh XUMHUECKYI0 HHPOPMAIHIO,[TepepadaThIBaTh €€
W WCMOJB30BaTh B COOTBETCTBHU C IIOCTaBJIEHHOW y4eOHOM
3aJ1aueii;

- BJIAJIETh CUCTEMOW 3HAHUW O METOJAaX HAy4YHOrO MO3HAHUS
SIBJICHUU TPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH TPUMEHSATHh ATH 3HAHUS TPU DKCIEPUMEHTATHHOM
WCCIICIOBAaHUHM BEUIECTB W JUISI OOBACHEHUS XUMHUYECKHX
ABJICHUNA, HWMEIOIIMUX MECTO B MPUPOJE NPAKTHYECKOU
JeSATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM XKU3HH;
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OK 04.
DddexkTrrHO
B3aMMO/ICVICTBOBATh
1 paboTath B
KOJUJIEKTHUBE U
KOMaH/Ie

-'OTOBHOCTHE KCaMOPa3BUTHIO, CAMOCTOATCIBHOCTUHN
CaMOOIPCACICHUTIO,

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUNA
JKCIIEPUMEHT(TPEBpAIlleHUs] OPTAaHUYECKUX BEILECTB MPU
HarpeBaHUU,

-OBJIa/ICHHE HaBbIKaMU yueOHo-

HCCIIEI0BATEILCKOU, TPOCKTHOM U COLMAIBHOM

JIESITENILHOCTH;

OBianeHue yHUBEPCAJIbHBIMHU

KOMMYHMKATHBHBIMHU/IEHCTBUSIMH

0) coBMecTHAasl 1eATeJILHOCTD.

- TIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOMN

Y UHJIUBUIYATbHOU PaOOTHI;

- IPUHUMATD Lenn COBMECTHOM JESITENILHOCTH,

OpraHU30BBIBATh M KOOPAMHUPOBATH JCUCTBUS IO €€

JTOCTH)KCHHIO: COCTABJIATH IUJIaH JCHCTBUH, paclpeaessiTh

poiu C y4eTOM MHEHUH YYaCTHHKOB OOCYXJaThb

pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBATh M BBIMOJIHATE PabOTy B YCIOBUAX

peanbHOTO,  BUPTYaJIbLHOTO U KOMOMHHPOBAHHOTO

B3aHMOJCHCTBUS;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATETUUYECKOE MOBEICHUE

B PA3IMYHBIX CHUTYyallUsIX, MPOSABIATH TBOPYECTBO U

BOOOpakeHue,0bITh MHUITUATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU

NeCTBUSIMU: ') IPUHSATHE Ce0sl M APYTUX JIO/eii:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOCH

MIpUaHANIN3€e Pe3yIbTATOB JACSITCIBHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JIPYTUX JIOACH HA
OIMOKHU;

- pa3BHBaATh CIOCOOHOCTH TTOHUMATh MUD C

MO3ULIMUAPYTOro YEJIOBEKa;

MOJTy4YeHUEe ATUJICHA M U3YYEHHUE €ro CBOMCTB, KaUeCTBEHHBIE
peaKkMu Ha aJbJCTHUIBI, KpaxMmald, YKCYCHYIO KHCIOTY;
JeHaTypanusi OENKOB MpPU HArpeBaHUM, LBETHHIC pEaAKIINU
OCJIKOB; TMPOBOAWTH PEAKIIMH MOHHOTO OOMEHA, OIpEACiATh
Cpey BOAHBIX PACTBOPOB,KaYECTBCHHBIC PEAKIIMU Ha CYIbdarT-,
KapOOHAT- U XJIOpUJI- AaHUOHBI, HA KATHOH aMMOHHS; PEIlaTh
SKCIIEpUMEHTabHbIE 3a7aun 1o TemaM "Meramiel" U
"Hemetaymibl") B COOTBETCTBUM C IMpPaBUIAMH TEXHUKH
0€301acHOCTH IMPY OOPAIICHUH C BEIIECTBAMH U JTa0OPATOPHBIM
o0opyI0BaHHEM; TMPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (JOpME 3alKCH yPaBHEHUH COOTBETCTBYIOLIUX

peakuuii u (QopMyIMpOBaTH BBIBOJBI HAa OCHOBE JTHUX
pe3yabTaTOB;
-yMETb  CaMOCTOATENIbHO  I[UIAHUPOBaTb U IPOBOAUTH

XUMHYECKUM SKCIIEPUMEHT (TMOJIy4YeHHEe U H3yYeHUE CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB, KAaue€CTBCHHBIC

peakuuu YIJIEBOI0POIOB Ppa3IUYHBIX KJIaCCOB "
KHCIIOPOJCOAECPKAIIMX OpPraHUYECKUX BELIECTB, pEIICHUE
SKCNHEPUMEHTAIBHBIX 3a/1a4 o pacrno3HaBaHUIO

HEOPraHUYECKUX U OPraHMYeCKUX BEIIECTB) C COOJIOIEHUEM
npaBua  Ge3omacHOro  oOpalleHuss C  BEUIeCTBaMH U
nabopaTopHBIM  00OpymoBaHHWeM, (GOPMYIUPOBATh  IETH
UCCIIeIOBAHMSL, IPEIOCTABIATH B Pa3INYHOMN (hopMe pe3yIbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATDb UX TOCTOBCPHOCTD,
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OK 07. B 00/1acTH 3K0/10rM4€CKOI0 BOCIIUTAHMA: - chopmupoBaThH IIPCACTABIICHMUS 0 XUMHUYECKOU
CopeiicTBOBaTh - c(OpMHPOBAHHOCTH AKOJIOTHYECKOM KYJIBTYPBI, | COCTaBJISIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIH
COXPaHEHHIO MMOHUMAaHHE BIIMSIHUSA COLIMAJIbHO-D)KOHOMUYECKUX | XHMHH B TIO3HAHUM SIBJICHUW TPUPOILI, B (HOPMUPOBAHUU
OKpY’KaroIlel cpeibl, | MPOLECCOB Ha COCTOSHUE NPHUPOAHOM M COLMAIBHOW | MBIIJIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (PyHKUIMOHAIbHOM
pecypcocOepeKeHH o, | CPEIBI, OCO3HaHUE I00aTBbHOTO XapakTepa | rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHHS TPAKTUYECKHX 33129
NPUMEHSTH 3HaHHsI 00 | DKOJIOTHYECKHUX ITPOOIEM; U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
M3MEHEHUH KJIMMara, | - IJJAHUPOBAaHME W OCYIIECTBIEHHWE  JIEWCTBUM B | 3I0POBBIO U IPUPOIHOU CpELE;
IPUHIIUIIEI OKpy’Kalolled CpeAe Ha OCHOBE 3HAHMA LeNeH | - yMeTh COOI0IaTh MpaBmiia SKOJIOTUYECKH 1eJIeCO00pa3HOro
OepexKIMBOTO YCTOHYMBOTO PA3BUTHUS YCTOBCUCCTRA, MoBe/eHUs B OBITY WU TPYAOBOM JAEATEIBHOCTH B IENAX
NPOU3BOJICTRA, aKTHBHOC  HCNIPUATHC JICHCTBUH, TPUHOCAIIMX  BPETl | coxpaHeHMs] CBOECTO 30POBbS M OKPYXKAIOLICH [PUPOIHOI
3‘1’?6KTHBH0 OKpYZKarotICH CpEIc, CpPEIbl;, YYUTBIBATHL ONACHOCTh BO3JEHCTBHS Ha JKUBBHIE
ACUCTBOBATD B OpraHu3Mbl  OMNpPEJCICHHBIX BEIIECTB, IOHMMAas  CMBICI
YpE3BbIYANHBIX . .
MOKa3aTelis MPeAeIbHON JOITYCTUMOM

CUTYaIUsIX

- YMEHHE IPOTHO3UPOBATH HEOIATONPUSATHBIC KOHIIEHTpAIl1U;

JKOJIOTHYCCKHUE

HOCIICICTBUS IPEANPUHUMAEMBIX JICHCTBUH, - YMETH [IPOTHO3UPOBATh, AHAJIU3UPOBAThH U OLIEHUBATH C

MPEIOTBPAIAThUX; TIO3HIHIA

- paclIMpeHue  OIbITa AKOJIOTUYECKOW  O€30MacHOCTH  TOCJECACTBUS  OBITOBOM

JIeSITeTbHOCTH u
AKOJIOTUYECKOM
HAIPABJIEHHOCTH; IIPOM3BOJACTBEHHOW [JE€ATEIILHOCTH YEJIOBEKA, CBSA3aHHOMU

- OBJIa/ICHHE HaBbIKAaMH Y4eOHO-
HCCIIEIOBATENBCKOM, TPOEKTHOM U
COLMAJIBHOU JIEATEIIbHOCTH;

C
nepepa60TK017I BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUA JJIS

NPUHSTUS TPaMOTHBIX PEIIEHUH MPOOJIeM B CUTYyAIHSIX,
CBSI3aHHBIX

C XUMHEH;

- YMETh OCO3HABAaTh OMACHOCTh BO3/ICHCTBUS HA )KHBBIE
OpraHu3MBbl

ONPEACIIEHHBIX BELIECTB, IOHUMAsl CMbBICIT TTOKA3aTeNs
MpeaeIbHON

JIOTTYCTUMOW KOHIICGHTPAIIMH, ¥ TIOSICHATH Ha IPUMEPAX CTIOCOOBI
YMEHBIIEHU U IPEIOTBPALLEHUS UX BPEAHOTO BO3/ICMCTBHS Ha
OpraHu3M YeJIOBEKa.
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JIn4HOCTHBIE Pe3yJIbTAThI Peau3allui POrpaMMbl BOCIHUTAHHUS
(1eckpunTOpPHI)

JIP

1. Fpamancxoe BOCIIMTAHHUC

ChopMupoBaHHOCTH TPAKIAHCKOI MO3UIIMN 00YJaroMerocs Kak akTHBHOTO 1 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 LIEHHOCTEH.
I'oTOBHOCTB MPOTHBOCTOSATH UACOJIOIUH IKCTPEMU3Ma, HALMOHAIM3Ma, KCceHO(hoOuH, JIP 1.4
JVCKPUMHUHAINHI 110 COLUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IPHU3HAKAM.
I'0TOBHOCTB BECTH COBMECTHYIO JIESITEILHOCTD B MHTEpECax IpakJaHCKOTO O0IIeCTRa, JIP 1.5
y4acTBOBAaTh B CAMOYIIPABJICHUH B PO eCCHOHAILHOM 00pa30BaTeIbHON OpraHu3aluu 1
JIETCKO-IOHOIIECKUX OPTaHU3ALMIX.
YMeHue B3auMOAEHCTBOBATh C COUUAILHBIMU HHCTUTYTaMU B COOTBETCTBUM € UX JIP 1.6
(YHKIMAMY 1 Ha3HAYCHUEM.
I'oToBHOCTH K T'yMaHUTapHON M BOJIOHTEPCKOM JEATEIBHOCTH. JP 1.7
2. [TaTpuoTHYecKoe BOCIIUTAHHE

ChopMUPOBaHHOCTH POCCUNCKOM IPaskIAHCKON MICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K JIP 2.1
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Hiepe]l PoanHoil, roppocty 3a cBoil kpaid, CBOIO
PonuHy, CBOII SI3BIK 1 KYJBTYPY, IIPOIUIOE M HACTOSIIEE MHOTOHAIIOHAIBHOTO HApO1a
Poccun.
IleHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, HICTOPHUYECKOMY W IIPHPOTHOMY JIP 2.2
HaclleIMI0, TAMATHUKAM, TPpaIuLusaM HapoaoB Poccun, noctwkenusMm Poccun B Hayke,
HCKYCCTBE, 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
CdopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO MOBEACHUS JIP 3.2
CrnocoOHOCTh OIIEHNBATH CUTYANUIO W IIPHHAMATH OCO3HAHHBIE PELIEHHs], OPUEHTUPYSCh Ha JIP 3.3
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IIEHHOCTH
Oco3HaHue TUYHOTO BKJIA/1a B MOCTPOCHHUE YCTOHIHBOTO Oy IyIIero JIP 3.4
OTBETCTBEHHOE OTHOIICHNE K CBOUM POIMTEISIM U (MIIH) IpYTUM WICHAM CEMbH, CO3JIaHUIO JIP 3.5
CEeMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUU C TpaJULUsIMU HapoaoB Poccun

4. JcTeTnyecKkoe BOCIUTAHNE

DcTeTHuecKoe OTHOLIEHHE K MUPY, BKIIIOYast 3CTETUKY ObITa, HAYYHOTO M 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 JIMYHOCTU

JIP 4.4

5. ®du3nuyeckoe BOCMUTaAHHE

CdhopMHpOBaHHOCTB 310pPOBOTO U 6€30MaCHOTr0 00pa3a )KU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS JIP 5.1
K CBOEMY 3/10pPOBBIO
[ToTpebHOCTD B (hM3UMYECKOM COBEPIIEHCTBOBAHHH, 3aHATHAX CHOPTUBHOO30POBHUTEILHOM JIP 5.2
JESATENbHOCTBIO
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 I€ATEIbHOCTU TEXHOJOTMYECKON U COLIMAIbHON HAIIPABJIEHHOCTH, JIP 6.2
CIOCOOHOCTh MHUIMMPOBATh, INTAHUPOBATh U CAMOCTOSITEIIFHO BBIOJIHITE TAKYFO
JESITEeNbHOCTb.
Wurepec k pazianyHbiM cdhepam npodecCHOHaANBHON eSITENbHOCTH, YMEHUE COBEPIIATh JIP 6.3
0CO3HaHHBIH BBIOOD Oymyiiel npodeccuu U peann3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIC
IIIaHBL.
T'oTOBHOCTE 1 CITOCOOHOCTH K 00pa30BaHUIO M CaMO0OOPa30BaHUIO HA MPOTHKCHUN BCEH JIP 6.4
KH3HH.
7. IKoJI0THYECKOE BOCTUTAHHE
ChopMupoBaHHOCTB KOJOTHYECKON KYIBTYPHI, MOHUMAaHHE BIUSHUS COIHATIBHO- JP 7.1
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSTHUE PUPOAHON U COIMATIBHOM cpelibl, 0CO3HAHUE
IJ100JTBHOTO XapaKTepa HKOJIOTHIECKHX MPoOIeM.
[InanupoBaHue U OCYIIECTBICHUE JEUCTBUI B OKPY KaIOIIEH cpe/ie HAa OCHOBE 3HAHUS LieJel JP 7.2
YCTOHYMBOTO Pa3BUTHS 4E€I0BEYECTBA.
AKTHBHOE HETIPHUTHE IeHCTBUH, IPUHOCSIINX Bpe 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
CchopMupoBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS JIP 8.1
HAYKH U OOIIECTBEHHON PAKTHUKH, OCHOBAaHHOTO HA IMANOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUpE.
CoBepILEeHCTBOBAaHHE SI3bIKOBOM U UNTATENILCKOM KYJIBTYpPbI KaK CPeICTBA B3aUMOAECHCTBUS JIP 8.2
MEX]Ty JTIOJIbMH U IO3HAHUS MUPA.
Oco3HaHHe [IEHHOCTH HAYYHOH JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U JIP 8.3

HCCIEA0BATEIIBCKYIO ACATCIIBHOCTh MHANBUAYAJIbHO U B TPYIIIIC.
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2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

2.1.00bem npenmeTa ¥ BUABI y4eOHOH paboTh

O0bem yuyeOHOro nmpeaMera ¥ BUAbI y4eOHOil padoThI

Buj yuedHoii pa6oTsl

0O0neM B yacax

O0beM 00pa3oBaTeIbHON MPOrPAMMBbI THCITATIJIHHBI 78
OcHOBHOe cojiepKaHue 78
B TOM YHCIIE!

TEOPETUYECKOE 00YUCHHE 46
[IPAKTHYECKUE 3aHATHUS 32
IIpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COCPKaHUE 0
BT. 4.

TeopeTnieckoe o0yueHne 0
MIPAKTHUIECKUE 3aHATHUS 0
IIpomeskyTounas arrectauus (MudpdepeHIIUPOBAHHBIN 3a4eT) 2
UTOoro 78
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1.1 TemaTHYeCKHIi IVIaH U COAepKaHUe 06111e06pa30BaTE/ILHOrO NpeAMeTa

HaunmenoBanue Copep:xanue y4eOHOro MmaTepraJia (0CHOBHOe M NPodecCHOHATBHO- O0bem Konb! 06mux KoMIeTeHIHi,
pasaejaoB 1 TeM OPHEHTHPOBAHHOE),/1a00pPATOPHbIE H NMPAKTHYECKHE 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 00yueHune 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
akrenTopHbii). MonHas cBs3b. MeTamudeckas CBs3b. BogopoaHas CBs3b.
MexMoJIeKyJIIpHbIE B3aUMOAEHCTBHUSL.
W30T01bI, 0CHOBHOE U BO30YKJICHHOE COCTOSTHIE aTOMa, THOPUIN3AIAS aTOMHBIX OpOUTAJICH.
IIpakTHyeckue 3aHATHSA 2
Penrenue npakTHUeCKUX 3aJlaHK Ha COCTAaBIICHHE 3JIEKTPOHHO-Tpadudeckux GopmyIt aeMeHToB 1—
4
TIEPHOOB.
Pemenne 3aanmii Ha UCTIOJIB30BaHNE XUMUYECKON CUMBOJIMKHY M Ha3BaHUU 2
COEJIMHEHNI TOHOMEHKJIAType
MEXIyHApOIHOTO COI03a TEOPETUIECKON M MPUKIIATHOW XUMHUU U TPUBHUATBHBIX
Ha3BaHUH AJISICOCTaBJICHUSA
XUMHAYECKHUX (POPMYIT ABYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(UI0B, 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 TeopeTuyeckoe o0yueHue
JLH. Menpencesa IIpakTHYeckne 3aHATHSA 2
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[Tepuonuueckas cucreMa xummudeckux snemeHToB [I.1. Menneneera. dusnveckuii cMbich
[lepuoanueckoro 3axona J[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro 3eMenTa B [lepuoauyeckoil cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHHE
[Tepnonnueckoro 3akona [[.1. Menneneena. [Iporaosst JI.M1. MenneneeBa. OTKpHITHE HOBBIX
XUMUYECKUX IJIEMCHTOB.

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

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

XUMHUYCCKUX BJIEMCHTOB B COOTBETCTBHUEC C UX 3JICKTPOHHBIM CTPOCHUEM U MOJIOKCHUCM B HCpHOI{H‘ICCKOﬁ
cHCTeMe XuMHUIeCKuX 3j1eMeHToB JI.J1. MenaeneeBay.

Paznmen 2. XumMuueckne peakuuu

10

Tema 2.1. Tumnsr
XUMHNYCCKHUX
peaxuuii

OcHoBHOe coiepkaHne

Teoperuueckoe o0yueHue

Knaccudukarys v THIIBI XUMHUYECKUX PEaKIUi C y9acTHEM HEOPraHMYeCKUX BEIIECTB.
KonuuectBennsie oTHOIIECHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUHU U PACUETHI 110
YpaBHEHHUSM XUMHUYECKUX peakinii. Mok Kak eIMHUIa KOJMYeCcTBa BemecTBa. MomsipHas Macca.
3aKOHBI COXpaHEHHS MACChl ¥ SHEpTUH. 3aKoH ABOraapo. MomnsipHblii 00beM ra30B. OTHOCHTETbHAS
INIOTHOCTh T'a30B.

Peaxiuu koMIUIeKCOOOpa30BaHUs C yIaCTHEM HEOPTAHUYECKHUX BEIIECTB (Ha MpUMeEpe
THAPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS).

IIpakTHYeckue 3aHATHS

Cocrapnenne ypaBHCHHUN peakluii COeTMHECHHUS, Pa3I0KEHNUs, 3aMEeIeH s, OOMeHa. Y paBHEHUS peaKITril
TOpPEHMsI, HOHHOTO OOMEHa, OKHCIICHHSI-BOCCTAHOBIICHUSI.

PacueT xonngecTBEHHBIX XapaKTCPUCTUK UCXOAHBIX BEHICCTB U NIPOAYKTOB PCAKIIUH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPHUCTUK MPOAYKTa PEaKIIUU COSAMHEHUS, €CIH OJHO M3 BEIIECTB IaHO B N30BITKE
W/WH CONEPKUT puMecH. Pacuer MaccoBoi mim 00bEMHOH JI0JIH BBIXO/A MPOJYKTA PEaKIHH
COCTMHCHIS OT TEOPETUIECKH BO3MOXKHOTO. PacueT 00heMHBIX OTHOIICHHMI ra30B. PacdyeT macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa PEAKIIH, ECIIA OJTHO U3 BEIIECTB JJaHO B BUJIE PACTBOPA C OMPEAEICHHON
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. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIN oTECHIHAJI CPEABI. CocraBieHue
" YpPaBHUBAHUC OKUCIIUTCIIBHO- BOCCTAHOBUTCIIbHBIX pCaKLII/Iﬁ METOJAOM 3JICKTPOHHOI'O Oananca.
Tunuaneie HCOPraHU4YCCKUEC OKUCIIUTEIIN U

BOCCTaAaHOBUTCIIN. 3J'IeKTpOJ'IH3 pacTBOPOB U pacCIlyIaBOB CoJIeH.

OK 01
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Tema 2.2. OcHOBHoOE coaep:KaHue OK 01
OINEKTPOIUTHYECKR | Tegpernueckoe 06ydenue 2
s IUCCONMANNS 1 = =
HOHHELH 0BMeH Teopust >IEKTPOIUTHIECKON qrcconuanyi. Peakim nonHoro oomena. CoctaBieHne peakunii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS UX MOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUH. 2
I'mapomnms coneit. 3HaveHne THAPONIN3a B ONOJIOTHIECKHX 0OMEHHBIX Tporeccax. [IpuMenenue ruaponmsa
B IIPOMBILINIEHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopaTtopHast paboTa «Peakmum ruapom3ay.
Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U HX
peakuuii ¢
pacTBopam¥ IIeIo4r 1 kKapooHaTa Hatpus. CocTaBlieHHE peaKHid THAPOIIN3a COJICH.
KonTpoabnas
CrpoeHue BelecTBa U XUMHUECKUE PEAKIIUH. 2
patGora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX BelIeCTB 20
Tema 3.1. OcHoBHOE coiepKanme OK 01
Knaccndurars, Teoperuyeckoe o0yyeHue 2 OK 02
HOMEHKJIATypa " v
CTDOCHIE [Tpenmer HeopraHundeckoi XMMUH. B3anMocBs3p Heoprannieckux BemecTs. Kinaccudukarms
P Heoprannyeckux Bemiects. [IpocTeie u cinokHble BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BELIECTB
HCOpraHHHCCKUX (OKCHIBI, THAPOKCHIBI, KHCIIOTHI, COJIN). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHMYECKUX BEIIECTB HCXO/s
BEIICCTB U3 UX XUMHYECKOH (POPMYJIBI MIIM COCTaBICHUE XMMHUUECKOH (POPMYJIBI HCXO/Isl U3 HA3BaHMS BELIECTBA 110
MEKTyHAPOIHOM WM TPUBHAIBHONW HOMEHKIIATYype. 2
MexMoneKyspHbIe B3anMoaeincTBus. KpucramioruapaTsl. ArperaTHble COCTOSIHHS BEIECTBa.
Kpucranmmueckne n amopdHsie BemecTa. THITBI KpUCTAITMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIIpHAs,
WOHHAs, METaJNTN4ecKasi). 3aBUCHMOCTh (PU3NUECKUX CBOIMCTB BEIIECTBA OT THIIA KPUCTATITUIECKON
pemeTky. [IpuanHB MHOr00Opa3ust BEIECTB.
CoBpeMeHHBIE TIPEICTABICHNS O CTPOSHUH TBEPABIX, JKUAKHUX U Ta3000pa3HbIX BemiecTs. JKunkne
KPHUCTAJLIBL.
IIpakTHYeckne 3aHATHSA 4
Pemenne 3amaq Ha pacdeT MaccoBOW JOIHM (MAacChl) XUMHUYECKOTO 3JIeMEHTa (COCIMHEHUS) B MOJICKYJIC
(cMecH). PerieHre mpakTHYECKUX 3aJJaHUH TI0 KIIacCU(HUKAIINY, HOMEHKJIATYPe U XUMUYECKUM (OopMyIiam
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIAaCCOB (HaSI)IBaTB 1 COCTABJISITH Q)OpMyHBI XUMHWYCCKHNX BCUICCTB,
OTIpENeIIATh MPUHAJIEKHOCTD K KIacCy). 4

Uctounnkn xumudeckoil mHopMarmu (HaydHass W y4eOHO-Hay4yHas JIMTeparypa, CpeAcTBa MacCOBOU
uHpopmanun, cerb VHtepHer m napyrue). [lowck uHpoOpMauuu Mo Ha3BaHUSIM, HAECHTH(UKAaTOpam,
CTPYKTYPHBIM (pOpMyJIaMm.
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Tema 3.2. ®usuko- | OcHOBHOE coep:KaHHe 12 OK 01
XUMAYCCKIE Teoperudeckoe o0yyeHue 6 OK 02
CBOWCTBa -
HEOpraHIECKHX Mertamel. OOmpe Gu3udecKkne M XUMHYECKHe CBOWCTBA MeTauioB. CrocoObl MONy4eHus. 3HAYeHHE
BEIeCTE METAJUIOB ¥ HEMETAIJIOB B IIPUPOJIE U )KU3HEACATEIILHOCTH YeJIOBeKa U Opranu3MoB. Kopposus MeTamios: 2
BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.
Hemeramnpl. O6mue pu3ndeckie 1 XUMUISCKHAE CBOMCTBA HEMETAIIOB. TUITHYHBIE CBOWCTBAa METAIOB
IY-YII 2
rpynm. Kitaccndukarys 1 HOMEHKIIaTypa COeTMHEHHI HeMeTayutoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB
B IIpUpOJIE.
XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUICCTB (OKCHJIOB, TUAPOKCHUIOB, KUCIIOT,
cojieid U np.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHCHHI, 2
BBICHIUX OKCHUIOOB U TUAPOKCHUIOB.
IIpakTHYecKkue 3aHATHSA 4
CocTaBreHue ypaBHEHHM XMMHUYECKHMX PEaKLUH C y4acTHEM IPOCTBIX U CJOXHBIX HEOPTaHWYECKHUX
BEILIECTB: OKCHIOB METAJIOB, HEMETAIIIOB ¥ aM()OTEPHBIX JIEMEHTOB; HEOPTaHWIECKUX KUCIIOT,0CHOBAaHHI
1 aM(OTEPHBIX THAPOKCUIOB, HEOPTAHUYECKHUX COJIEH, XapaKTepH3YIOIINX X CBOHCTBA. 4
PemeHne NpakTUKO-OPMEHTHPOBAHHBIX ~ TEOPETHYECKUX 3aJaHMH Ha CBOMCTBA M IOJNy4YCHHUE
HEOPraHMYECKUX BEUIECTB.
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas pabota «CBoHCTBa METAJUIOB U HEMETAJIIOBY.
HccnenoBanne (U3MYECKMX WM XMMHYECKHX CBOMCTB METAIOB M  HEMETAUIOB. PemeHue 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 00yuenne 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).
Y IPUMCHEHHE B
6 PUMCHCHHC Uepnas u nuBeTHas Metautyprusi. [IpakTnieckoe mpuMeHEHUE AIEKTPOIIN3a JUTSl TOTYICHHUS 2
bITY 1 Ha IICI0OYHBIX, HICJIOYHO3CMCIIBHBIX MECTAJIJIOB U aJIIOMUHUA. CTeKJIO ¥ CHIIMKATHAs ITPOMBITIJIICHHOCTD.
[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 CTPOUTENILCTBE U AP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 2
SHEPIuu
(anmpTepHATUBHBIE HCTOYHUKHY SHEPTHH) B PEIICHUH MPOOJIEM SKOJIIOTHUECKON, SHEPTETHUECKON 1
MUILEBOH 6€30I1aCHOCTH.
KonTpoabnas Croii
BOMCTBA HEOPTAaHNUYECKUX BELIECCTB. 2
padora 2
Pazgen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelecTB 22
Tema 4.1. OcHoOBHOE coiep:KaHue OK 01
Kracenduxanns, TeopeTnueckoe oGyuenue
CTpOEHHE U —
[Ipenmer oprannueckoil xumun. B3anMocBs3b HEOPraHUUECKUX U OPTaHUYECKUX BEILIECTB.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KakK MOpAJAOK COEIMHEHHs aTOMOB B MOJIEKyJieé COIJIACHO HX BaJIEHTHOCTH.
OpraHHYEeCcKUX OCHOBHbIE TOJIOKEHUSI TEOPUH XMUMHMYECKOTO CTPOEHMsS OpraHudeckux coeanHeHuil A.M. bytneposa.
BELIECTB VYrnepoaHbIii CKeleT OpraHuYecKkoil MousieKyidbl. MonekynspHble W CTPYKTypHbIE (pa3BepHYTHIE,
COKpallleHHbIe) XUMHUYeCKHe (HOpMYIBl. 3aBHCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO CTPOCHUS]
MoJiekyn. M3omepus ¥ u30Mepbl (CTPYKTypHas, reoMerpuueckas (Iuc-TpaHc-uzomepus). KpaTtHocTb
XUMUYECKOH CBSI3H.
[onstne o ¢QyHKOMOHaNBHON Tpymme. [IpUHIMIBI KiIaccH(UKAIMA OPraHWYeCKUX COEJIWHEHHH.
MesxayHapogHasi HOMEHKJIATypa M IPUHIMIIBI HOMEHKJIATYPbl OPraHMIeCKUX COCIMHEHHH.
I[IpakTHYecKue 3aHATHS 2
Homenknarypa oOpraHu4eckux COEAMHEHHWH OTAENbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACHIIICHHbIE U
apOMAaTHYECKHE YTIJIEBOJIOPOABI, CHUPTHI, (PEHOJIBI, ajabIeruibl, KETOHbI, KapOOHOBBIE KHUCIOTHI U Ip.)
CocraBiieHUE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYINl OPraHMYECKHX BEIIECTB OTIENIbHBIX 2
KJIaCCOB, MCIIOJIB3YSl X HA3BaHMA 0 CHCTEMAaTHYECKOW HOMeHKIaType. Pacdersl mpocreiiiei ¢hopmyisl
OpPTaHMYECKON MOJIEKYJIBI,
MCXOJIs U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CpoiictBa | OCHOBHOE coepKAHUE 10 OK 01
OpraHMICecKuX Teopernueckoe 00y4uenne 10 OK 02
COETMHEHHH = "
DU3NKO-XUMHYECKHE CBOWCTBA OPTaHNIECKUX COEAMHEHUH OTAEIBHBIX KJIacCOB (0COOEHHOCTH
KJaccu(puKay 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHUECKHMA P 1 o0mast GopmyJia; H30MepHs;
(pm3nyecKue CBOICTBA;
XMMUYECKHE CBOMCTBA; CIOCOOBI MOTyYeHHS):
— IIpEJIENIbHBIE YIIIEBOIOPOAbI. [ OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX HCTOUYHHUKOB TeIlIa B
MIPOMBIIIIEHHOCTH U ObITY. CBOKWCTBA MIPUPOAHBIX YTIEBOJOPOIOB, HAX0XKIEHUE B IPUPOIE 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 TPOCTBIE 3(PUPHI, (EHOJBI, ANBICTHIBI U KETOHBHI,
KapOOHOBBIE KUCJIOTHI U HMX MPOM3BOJHBIC). [IpakTHUeckoe NMPUMEHEHHE ITHJICHIJIMKOJS, TIIHMIICPUHA,
(enona. IIpumenenne dopmanbaernaa, aneTalbIernaa, YKCYCHON KHUCIOTHI. MblIa KaK COJNH BBICIINX
KapOOHOBBIX KHCIIOT. Motorue

CBOMCTBA MBIJIA;

— a30TcoIepIKaIIe COSUHEHNS (AMUHBI 1 aMHHOKHUCIIOTHI, OSJIKH).

Knaccudukamms n 0coOeHHOCTH OpraHUYECKHX PeaKiii. PeakiimoHHbIe IeHTPHI. Pannkansl.
[IepBoHauanbHbIE
MOHATHS O THIAaX U MEXaHNW3MaX OPraHMYECKUX PEaKLUil.

HpaKanecKne 3aAHATHUSA

Pemenne nenovek npeBpameHnii Ha TEHETHYECKYIO CBA3b MEXAY KJI1acCaMU OPraHMYECKUX COEINHEHHM C
COCTABJICHHEM Ha3BaHUN OPraHUYECKUX COCIMHEHHMU 10 TPUBHAIILHON WIA MEXIYHAPOIHON
CHUCTEMAaTH4YECKON

HOMEHKJIaType. Penienne pacdeTHBIX 3a7a4 M0 YpaBHEHHUAM PEAKIMN C yIaCTHEM OPraHUYECKHX BEIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatophas padora «llonyueHue 3TuneHa 1 U3y4eHHE €ro CBOMCTBY.

[lony4enue sTuneHa U3 3TaHOIIA B Ja0OPATOPUH U U3YUECHHUE ero GU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBieHue peakuyii IPUCOCIUHEHUS U OKUCIICHUS Ha IPUMeEpe dTHIIeHA. Pelenue pacueTHbIX
3aJau C UCIOJIb30BaHUEM IIJIOTHOCTH I'a30B 110 BOAOPOLY U BO3AYXY.

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

OcHoBHOe coiep:kaHue

Teoperuueckoe o0yueHue

buoopranuyeckue coenunenus. [lpumenenue u Ouosorudeckas poib yriaesoaoB. OKUciIeHHE YITIEBOOB
— MCTOYHUK JHEPTHH KXUBBIX OpraHuzMoB. O0acTH NMpUMEHEHNsT aMUHOKHCIIOT. [IpeBpamienus 0enkoB
nuimy B opraHusme. buonorndeckune ¢yHxuoum OenkoB. buonmormueckue ¢yHKIMM XupoB. Ponb
OpPraHWYEeCKOW XMMHUU B PEIICHNH MPoOJIeM MUIeBor 0€30acHOCTH.

HyxnenHoBele KHCHOTBL: cocTaB U crpoeHne. CTpoeHne HykJIeoTHI0B. COCTaB HYKJIEHMHOBBIX KHUCIOT
(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. CHHTETHYECKHUE IUIEHKU: M30JIILUS U1 IIPOBOIOB, MEMOPaHBbI sl OIPECHEHUS BObI, 3aLIUTHBIC 2
IUIGHKA A1 aBTOMOOWIEH, IJIacThIpH, XUPYpruueckue MoBs3KU. HoBble TexHOIOTHMHM JanbHEHHIEro
COBEpLLICHCTBOBAHUS ITOJUMEPHBIX MaTEPHUAIOB.
Ponp opranmueckoll XMMHUHM B pEIICHUH MPOOJEM SHEPreTHUEcKol 0e30MacHOCTH, B Pa3BUTHH
MEJWIUHBI, CO3JAaHUM HOBBIX MAaTEpPHAaJOB, HOBBIX HMCTOYHHMKOB JHEPIrUH (alTbTEepHATHBHBIC
HMCTOYHHUKH DHEPTHUH).
IIpakTHYecKkue 3aHATHSA 2
Pemienue npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUH 10 COCTaBJICHUIO XUMHUYECKUX PEAKLUH,
OTPAKAIOIUX XUMHUECKYIO0 aKTUBHOCTb OPTaHMYECKUX COCIUHEHUH B Pa3IUUHBIX Cpeax 2
(TpUpOOHBIX, OMOIOTHYECKHUX,
TEXHOT'CHHBIX ).
Kourpoabhas .
CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Pazgen 5. Kunernveckune u TepMoIUHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKiui 10
Tema 5.1. OcHoBHOe coiep:kanue OK 01
Kunernieckue TeopeTnueckoe ofyueHne 2 OK 02
3aKOHOMEPHOCTH Xumuyeckne peakuuu. Kimaccuuranms XMMHUYECKHX peakiuid: 1Mo ¢(a3oBOMy cOCTaBy (FOMOTE€HHBIE H
IpOTeKaHus reTEepPOreHHbIE), 10 UCIOIb30BAaHHIO KaTaIM3aTOPa (KaTAIUTHUECKHE U HEKaTATUTHIECKHE).
XUMUYECKUX CKOpoCTh peakllii, €€ 3aBUCHMOCTh OT PAa3IUYHBIX (AaKTOPOB: NPHUPOJIBI PEArHPYIONINX BEIIECTB,
peaximii KOHIIEHTPALlMM pearupyouInx BEIIEeCTB, Temueparypsl (npaBwio Bant-I'odda), uomann peakuuoHHOR 2
MOBEPXHOCTH, HAUTNYHS KaTanu3aTopa. Poib kaTaiu3atopoB B MPUPOJIe W MPOMBIIIJICHHOM ITPOU3BO/ICTBE.
OHeprus akTHBalMU. AKTHBHPOBAaHHBIM Komruiekc. Karammsatopsl u karanus. Ponb Karamm3aTopoB B
MPUPOAE U MIPOMBIIIJIEHHOM IPOHU3BOACTBE.
JlaGopaTopHbIe 3aHATHSA 2
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W3yueHne 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakiMyd OT KOHIICHTPAIUW PEarupyrolluX 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 PeaKkIMU rpaduaecKuM METOJOM.

2. JlaGopatopnas pa6orta «OmnpeneneHne 3aBUCHMMOCTH CKOPOCTH PEAKIHMH OT TEMIIEPATyphD.
HccnenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIeparypsl. PacueT sHeprum akTHBALMU PEaKIHH.
Pemenre mpakTHKO-OPUESHTUPOBAHHBIX 3aIaHUH HA aHAIN3 (PaKTOPOB, BIIUSIONINX Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON peaKkinH.

Tema 5.2. OcHoBHOe cojiep:kaHmne
TepmonuHaMmieck | Tegpernueckoe oGyuenne OK 01
1€ SAKOHOMEPHOCTH Knaccudukanms XuMHUYeCKAX peakiuii: mo TeroBoMy 3(hdekTy (3K30TepMHUYECcKHe, YHIOTEPMUIECKIE) OK 02
MIPOTEKaHUs ’ L
mo obOparumocti (oOpatuMbie W HeoOpaTumble). TeruioBeie A(PGEKTH XUMHYECKHUX PEaKITHA.
XHMqufKHX Tepmoxumudeckue ypaBHeHHA. OOpaTUMOCTh peakiii. XUMUYIECKOe PAaBHOBECHE U €r0 CMEIICHUE TOoJ
peaKiuu. NEWCTBHEM pa3IM4HBIX (DAKTOPOB (KOHLEHTPALMs PEarcHTOB WM IPOAYKTOB DPEAKIMM, IaBIICHHE,
PapnoBecue TeMmIeparypa) JJisl CO37aHus ONTUMAITLHBIX YCIOBUI MPOTEKAHUS XUMHYECKHUX MPOIECCOB.
XUMHUYICCKUX [onsitre 06 3HTANBIUU ¥ SHTpOrMU. DHeprus ['nd6ca. 3akoH ['ecca u cnencreus u3 Hero. Poib cMerienus
peaKiuii PaBHOBECHS B TEXHOJOTMYECKUX MPOLECCaX.
IIpakTHYeckue 3aHATHS
punnun Jle llatense. BiusiHue pa3nuiHbix GakTOpOB Ha H3MEHEHHE PAaBHOBECHS] XUMHUYECKHX
peakuii. 3aKoH IEHCTBYIOIMX MacC M KOHCTAaHTa XMMHUUECKOTO paBHOBecHsl. PacueTsl paBHOBECHBIX
KOHIIEHTPALMH Pearupyromux BEecTB U NPOAYKTOB peakiuil. PacueTs! TeroBoro 3gdexra peakum.
Penienue npakTMKO-OpUEHTUPOBAHHBIX 3aJjaHUI Ha TpuMeHenue npunnuna Jle-1larenbe 1151 HAX0XKACHUS
HaTpaBJICHUSI CMEIICHNS] PABHOBECHS XUMHUECKOW pEaKIMy U aHaiIn3 (PaKTOPOB, BIHSIONINX HAa CMEIICHUE
XMMUYECKOT0 PaBHOBECHSI.
JlaGopaTopHbIe 3aHATHSA
JlaGopatopHas pabota «/3yueHne BIUsSHUS Pa3IMUHBIX (PAKTOPOB HA CMEIIEHNE XUMUIECKOTO
paBHOBecHs». MccnenoBanue BAMSAHUS N3MEHEHUs] KOHLEHTPALWH BEIIECTB, PEaKLUK CPEIbl U
TeMIIepaTypsl Ha CMEILCHHE
XMMUYECKOro paBHOBecHs. CpaBHEHHUE MOJTyYEHHBIX Pe3yJIbTaTOB C TEOPETUYECKH POTHO3UPYEMBIMH Ha
ocHoBe npuHiuna Jle [lartense.
KonTpoabnas C .
KOPOCTh XUMHUYECKON PEaKIIMi 1 XUMHUYECKOE PAaBHOBECHE.
pabora 4
Pazgen 6. JucnepcHbie cHCTEMBbI
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Tema 6.1. OcHoOBHOE coiep:KaHue OK 01
Hucnepcrbre Teoperuueckoe odyyenue OK 02
CHCTEMBI 1 OK 07
(baKTophl X HucnepcHble cucteMsl. Komonansie cuctemMsl. ICTHHHBIE pacTBOPHI.
CToﬁtI{) HBOCTI PactBopenue kak ¢usuko-xumuueckuii mponecc. PactBopbl. CrocoObl NPUTOTOBIEHHS PAaCcTBOPOB.

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

HCIIOJIb30BaHKE B OLIEHKE IKOJIOIMYECKOM 6e3011acCHOCTH.

Knaccudukamusa nucnepcHsix cucteM no cocraBy. CTpoeHHe W (DakTOpbl YCTOWYMBOCTH JTUCIIEPCHBIX

cucreM. PacriosHaBaHue MCTUHHBIX PacTBOPOB, KOJUIOWAHBIX PACTBOPOB M I'PyOOAMCIEPCHBIX CHUCTEM.

Crpoenne wmuuemibl. PaccenBanme cBeTa IpH IPOXOXKAECHUM CBETOBOTO IIydKa Yepe3 ONTHYECKH|

HEOHOPOHYI0 cpeny (3ddexra Tunnans).

[pakTnyeckune 3aHATHS

Pemenue 3anay Ha MPUTOTOBJICHUE PACTBOPOB.

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

OBITOBOM M ITPOU3BOJICTBEHHOH JIEATEIFHOCTH YEIOBEKA, C MIO3UIIMI IKOJIOTHIECKOH Oe30MacHOCTH

MIOCJIEICTBUN U

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

JlaGopatophas pabora «IIpuroroBineHne 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 JUCHEPCHBIX CHUCTEM pAa3HBIX BHJOB: CYCIEH3HMM, 3MYJIbCHUH,

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

pasnuIuii MEX1y HUMH.
KonTpoabnas

HucniepcHble CUCTEMBI.
padorta 5
Paznen 7. KauecTBeHHBIE peakiii 00HAPY:KEHHSI HEOPTAHUYECKUX U OPTaHNYeCKHX 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
(xaToHOB 1 aHHOHOB). COCTaBNIeHNE YPaBHEHUH peakuuii oOHapykeHus KatnoHoB [-VI rpymnn u
AHHUOHOB, B T.4. B MOJICKYJIAPHOW M HOHHOU (popmax.

Peakiiuu oOHapyxeHns1 HEOPraHUUECKUX BEIECTB B pealIbHBIX 00bEKTaX OKPYKAIOLIEH cpeabl.

JlabopaTopHbIe 3aHATHS
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OO6HapyXeHne HEOPTaHMIECKHUX BEMIECTB (KaTHOHOB [—VI rpyIIn wiim aHHOHOB) € UCITOJIB30BAaHUEM
Ka4eCTBEHHBIX aHATUTHYECKUX PEaKITHH.

JlaboparopHnas pabora Ha BEIOOD:

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

[IpoBeneHne Ka4eCTBEHHBIX PEaKIUi, HCIOIb3YEMBIX JJIs1 OOHapy>KeHHs KaTUOHOB | rpymiel (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 « AHATUTUYECKUE PEAKIIMU aHHOHOB.
[IpoBeneHme Ka4eCTBEHHBIX PEAKIUN, HCTIONB3YEMBIX ISl OOHApYKEHHUS aHMOHOB: KapOoHara,
tdocdara, cynpdara, cynpduna, HUTparta, xiopuaa u ap. Onrcanue HaOIIFOIAeMBIX IBICHUH 1
COCTaBJICHHE XUMHYECKHX PEAKIIUH.
Tema 7.2. OcHoBHoOe colepaxanme OK 01
ObHapysxenne IpakTHyecKue 3aHATHS 2 OK 02
OPTaHHUYECKUX
BEILIECTE OTICBHBIX KauectBennsle XHMIYECKHE PEAKIIMH, XapaKTepHbIC IS oOHapyXeHHs OTACIIBHBIX KIIACCOB
TACCOR C ;graﬂnqecxnx COeAMHEHMH: (PEHOJIOB, ANBJCTHIOB, KPaxMaja, YKCYyCHOM KHCIOTbI, AMUHOKHUCIIOT U 2
HMCTIONE30BAHUCM Henatypaiusi 6eKOB IIPH HATrPEBaHUH, IBETHBIE PEAKIIH OEIIKOB.
Ka9CCTBCHHRIX CocraBiieHHE Ka4YeCTBEHHBIX PEaKIMil 0OHAPYKEHHUS OPraHUUYECKUX COSTMHEHUI OT/ICTbHBIX KIACCOB.
peaximn JlaGopaTopHbIe 3aHATHUS 2
OOHapy xeHHe OPraHMYECKUX COSTMHEHUH OT/IENIbHBIX KIIacCOB.
JlaboparopHas paboTa Ha BEIOOD:
1. JlaGoparopHas pa6ora «KaueCcTBEHHbIE pEaKIMU HA OT/AENBHBIE KJIACCHl OPraHMYECKUX BEIECTBY.
[IpoBeneHne KaueCTBEHHBIX PEAKIHi, HCIIOIb3YEMbIX JJIsi OOHAPY KEHHsI OPraHUYECKUX BEIIECTB 2
Pa3NUYHBIX KJIACCOB: ()EHOJIOB, AJIBAETHIOB, KpaxMala, YKCyCHOM KUCIIOTbhI, aMUHOKHCIIOT, OEJIKOB 1
ap. Onucanve HaOIIOAAEMBIX SIBJICHUH U COCTABIICHNE XUMUYECKUX PEAKIUH H/UIH CXEM.
2. JlaGoparopHas pa6ota «KauecTBEHHBIN aHAIM3 OPraHMYECKUX COEITMHEHUH 110 (DYHKIIMOHAIBHBIM
rpymmam.
HpOBeHeHI/Ie Ka4C€CTBCHHBIX peaKHHﬁ, HCIOJIB3YEMBIX JIJISA paCliO3HaBaHUA OPraHNYCCKUX BEIIECCTB
OTAENBHBIX KIIaCcCOB MO (PYHKIHUOHAIBHBIM IPyMIIaM: Ha IPUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHUPTOB U (DEHOJIOB,
JIBJCTUIOB U KeTOHOB. Oucanne Hab0AaeMbIX SBJICHUI U COCTaBJICHNE XUMHUYECKUX PEaKIIMi 1/ UIH
CXEM.
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COJlep:kaHMe (Coep:KaHMe NPUKJIATHOTO0 MOAYJIsS) 42
Pazgen 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eATEIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOe cofiep:kaHue 6 OK 02
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Xumus B ObITY U IpakTHyecKue 3aHATHS 6 OK 04
TIPOM3BOACTBCHHON 56 jorpueckas 6e30MaCHOCTb MOCIIECTBUI OBITOBOI M IPOM3BOACTBEHHOMN J€ATEIbHOCTH YEIOBEKa, 4 OK 07
ACATEIBHOCTH CBsI3aHHAs C MEePEpa0O0TKOM BEUIECTB; MOUCK M aHAIM3 XUMUUECKON HH(DOPMAIIUU U3 Pa3TUIHBIX
HeoBeKa HCTOYHUKOB (Hay4Has M y4yeOHO-Hay4dHas JTUTEepaTypa, CpeACTBa MacCOBOH HH(POPMAIINH, CETh

WnTepuer u npyrue).

Keiico (¢ yuetom Oyaymie mpodecCHOHATEHOM NeSTENFHOCTH) Ha aHAN3 WHPOPMAIIHH O

MIPOM3BOICTBEHHOM JIEATEIFHOCTH YeJI0BEKa, CBA3aHHOW C IepepadOTKON U IMOTyIeHHEM BEIIECTB, a

TaK)Xe C KOJIOTHYECKOH Oe30IaCHOCTHIO. 2

3amura Keiica: [IpencraBienue pe3ynbTaTOB pelIeHHs KEHCOB (BBICTYIUIEHUE C TIPE3CHTAITHEH )
*Pazgen 9.1. UcciienoBanue 1 XMMHYECKUI aHAIN3 00beKTOB 0UOocdepbl (1J1s1 YKPYNHEHHBIX IPYNI CIENHATLHOCTEH/ 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
OC6HOBH 5 JlaGopaTopHble 3aHsATHS 2
mabopaTopHOMA —
HpaKll?I/IKI/IpB JlaGopatopHas padoTa «OCHOBBI JTa0OPATOPHOM MPAKTHKNY.
PO eCcHOHATBHBI JlaboparopHas mocyna u xummudeckre peakTuBbl. OCHOBHEIE TabopaTopHbIe orepanuu. JlaboparopHoe 2

obopynoBanue. TexHuKa 0€30MaCHOCTH M ITpaBmiIa paboTHI (ITOBEJCHNUS) B Ta0OPAaTOPHH.
X 1abopaTopusx PYA P P ( Al ) patop

I[MpakTHYecKkue 3aHATHS 6

BrimonHeHre TUITOBBIX PacUueTOB MO0 TEMATHUKE SKCIIEPUMEHTA (BBIXOJ] MPOAYKTa PEaKIIUU, Macca

HaBECKH, 00hEM PACTBOPHUTEIS).

O0paboTKa JaHHBIX, aHAJHM3 U OIICHKA UX JIOCTOBEPHOCTH (BBIYMCIIEHUE CPETHEr0 3HAUCHUS 6

OKCHICPUMCHTAJILHBIX TaHHBIX, HOFpeHIHOCTI/I).

[IpencraBnenne pe3ynbTaToOB SKCIIEPUMEHTA B pa3audHoi Gopme (Tabnuna, rpaduk, oT4eT, JOKIaI,

MIpe3eHTAINSA).

OcHoBHOE coiep:xanne OK 01

TeopeTudeckoe odyueHue 2 OK 02
Tema 9.1.2. Knaccudukarus mpo0 BOJIBI 10 BHLy U HA3HAYECHHUIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBa. OK 07
XUMUUYECKUM OpranojenTHIecKie CBOWCTBRA (3amax, Ipo3pavHOCTh, IIBETHOCTh, MyTHOCTH) BOABL. KHCITOTHOCTE 1
aHau3 npo0 Bogpl | LIETOYHOCTE BOABL pH cpebl 1 MeTobI ee onpe/esnenns. JKecTKOCTb BOBI M METOIbI €€ ONPE/ICICHHSL.

CymurHocTh METOZIa TUTPOBAHUS.

Buibt sxxecTrOCTH BOJIBI (BpeMeHHAas ¥ MOCTOsIHHAS ). JKeCTKOCTh BOJIBI KaK IIPUYMHA BBITIQJICHUS 0CAIKOB 2

i 00pa30BaHUS COJICOTIOKECHHI, UMEIOIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocraB coJieil, BEI3BIBAIOIIUX JKECTKOCTh BOABL. XUMUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTh
BOJbl. YPaBHEHUSI XUMUUECKUX PEaKUU, WILTIOCTPUPYIOLIUX MPOLECCHI, TPOUCXOISAIINE PU
YCTpaHEHHH )KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMHA M XUMHUIECKHMHU CIIOCO0aMHU.
Crioco0bI ycTpaHEeHUs TIOCTOSTHHOM KECTKOCTH.
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IIpakTH4yecKkue 3aHATHA

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

MOJIsIbHAsI KOHUEHTpauu. TUuTp pactBopa. PemeHre mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3alaHUH Ha

pacyeT KOHLIEHTPALUH 3arps3HAIONINX BEIIECTB U UX CPAaBHEHUE C MPEJEIbHO TOMYCTUMBIMU
koHueHTparmamu ([1IJK).

JlaGopaTopHble 3aHITHS

HccnenoBanne XMMIYECKOTO COCTaBa IPOO BOJEBI.

JlaGopaTtopHas paboTa Ha BEIOOD:

1. JlaGoparopuas pa6ora « OUKCTKa BOIBI 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 PA3IUIHBIX METOJIOB OYHCTKH BOJBI B Pa3HBIX YCIOBUAX (B J1a0OpaTOpHH, B
JOMalIHUX U ITOJICBbBIX YCJ'IOBI/ISIX).

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

Onpenenenne pH cpepl ¢ TOMOIIBIO YHUBEPCATBHOTO HHAWKATOPA. Mcronb30BaHue TUTPOBAHUS IS
ompeiesieHust KUCIOTHOCTH. OnpeaenieHne o01Iei KHCIOTHOCTH BOJIBI, pacdeT cBOOOTHON
kucinoTHocTH. OnpeaeneHue ooduiel u cBoboHOH menoyHocTr. CocTaBlieHHE YpaBHEHHH peakiuii,
MPOTEKAIOUIHX MPH ONPeJIeICHHH KUCIIOTHOCTH/ MIETIOYHOCTH MPOO BOABI. Y CTaHOBJIEHHUE CITOCOOOB
WCIIOJIb30BaHMs UCCIIEIOBAHHBIX MTPOO BOJIBI B )KU3HECATEIILHOCTH 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. Perenue
3KCHepHMeHTaJ'IBHOI7] 3ala4i Ha BbISIBIICHUEC BpeMeHHOﬁ M TIOCTOSTHHOM KECTKOCTH BOJBI. OI_[eHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUIOB )KECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.1.3. OcHoBHOe coiep:kanue OK 01
Xumuueckui TeopeTnueckoe oGyueHne OK 02
KOHTPOJIb KadecTBa |KauecTBeHHBINM XMMUYECKUM cocTaB IPOLYKTOB nuTaHus. Bemectsa, danbcuuimpyronye npo yKThl OK 07

POYKTOB TUTAHMS

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

IIpakTu4eckue 3aHATHS

Opranudeckne U HEOpraHMYECKHe BEIIECTBA, BXOIAIIE B COCTAaB MPOAYKTOB nuTanus. OnpeneneHne
cocTapa OJII0]] Ha CoJlepyKaHNe MaKpO U MUKPOAJIEMEHTOB. M3yueHue npeaoKeHHbIX MTPernoaaBaTeieM
0Jr01 Ha TIpeIMET XUMUYECKOTO COCTaBa, OTNpeeNIeHIE JOJIEi OT CyTOYHONH HOPMBI MaKpo H
MHUKPO3JIEMEHTOB B YKa3aHHOM OJT0fIE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33124 110 KYJIMHAPHOW TEMATHKE PA3JINIHBIX THIIOB.
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JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB ITUTAHUSI.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopuas pabora « OOHapy>KEHHUE HUTPATOB B MPOAYKTAX MTHTAHUSD).

HccnenoBanue MarepuanoB IOJTYKOJIMYSCTBEHHBIM METOJOM  OIPENEICHUS HUTPATOB C
UCTIOJIb30BaHUEM JU(EHUIAMUHA (KOPHEIIOABI OBOIICH, JIUCThSI U KOUEPhDKKA KAITyCThI, TUIOJIBI
(GpyKTOB). AHAIN3 YPOBHS 3arpsA3HEHHUS HUTPATAMHU 110 HHTEHCHBHOCTH OKpAIIWBAHHS MTPOAYKTOB
peakiuu.

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

HccnenoBanue MOJIOYHBIX MPOJYKTOB Ha HAIWYME KpaxMmana. VcciemoBaHue MPOAYKTOB Ha HATHMYHUG
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 €€ XUMHUYECKOMY COCTaBy, OMMMCAHUE BO3MOKHOCTEH €€ MPUMCHEHUSI.

TpeOGoBaHMs K KaUECTBY IIOYBBI PA3IMYHOIO HazHauYeHUs. ONrucaHue 0COOCHHOCTEH UCIIOB30BaHUS TOYB
B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIyUIIICHHS Ka4eCTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHMUSI.

O0acT UCIONTF30BaHUS OPTaHUYECKUX YAOOPEHUH B 3aBUCUMOCTH OT KAY€CTBEHHOTO COCTaBa.
Ornucanne OpraHnYecKuX yao0OpeHnid U NX IPUMEHEHHEe B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUHOCTH.

IIpakTuyeckue 3aHATHSA

Obnactu Ha3HAYeHUs (IPUMEHEHUSI) TIOUBBI, HCXO/IS U3 KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTABA.
AHanu3 HOPMaTUBHOM JJOKYMEHTALIHUH.

Posib HEOpraHn4eckux BEIIECTB B KAYECTBE MUHEPAJIBHBIX YIOOPEHHH, YIydIIUTeNeil TOYBHI.
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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JlabopaTtopHas paboTa Ha BEIOOP:

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

[TpuroTtoBseHne MPOOBI MOYBBI IJIS KCCIIEA0OBAHIS KUCIOTHOCTH/IEIOUHOCTH, HEOPTaHUIECKUX
sarpsi3HeHuit. OOHapy)eHHe XJIOPUI- U CYIb(ar-uoHOB B pode moussl. COCTaBiICHNE YpaBHEHHUH
peakiuii ooHapykenusi. CpaBHEHHE MOIYYCHHBIX MTOKa3aTeNNel ¢ HOPMATUBHBIMHY (CIIPABOYHBIMU)
3HAYCHUSIMH.

2. JlabopaTopHas pabora «Onpenenenne pH BoIHOM BBITSKKH MOYBEI, €€ KHCIOTHOCTH U
nenoYHoCTHY. MccaenoBanie BOMHBIX BRITSXKEK 00pa3ioB rOTOBBIX TOYBCHHBIX CMECEH (IS pa3HbIX
TUTIOB pactenuit). Onpezencure pH MOYBBI ¢ UCMOMB30BAaHUEM HHAMKATOPOB. OIIEHKA TUIIOB TIOYB B
MPEJICTABICHHBIX 00pa3iax (CHJIbHOKHUCIIAsS, KKCIIas, CIIa00KUCIIas, HeUTpaibHasl, IEI0YHas).

Tema 9.1.5. OcHoBHOE coepKanme OK 01
HgCHeHOB%HHeq) TeopeTuueckoe ofyuenue OK 02
00BeKTOB OHochephl —
P Y4eOHOo-HCCIIeI0BaTeNhCKUI TPOEKT B 00IaCTH MccenoBaHms 00beKToB Onocdepsr. O630p TeM OK 04

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

UCCIIEIOBAHUS.

MeTozp! oncKa, aHau3a 1 00padoTKN HHPOPMAINH O TIPOSKTE B PA3ITHYHBIX HCTOYHHUKAX.

I[IpakTHYecKkue 3aHATHSA 2

O6ocHOBaHKE aKTyaTbHOCTH BEIOpaHHOM TeMbl. BrIsiBiieHNE TIpo0IeMBbl HccieoBaHus. Beioop 00bekToB 1

METOZIOB uccienoBaHusi. [locraHoBKka weneld W 3amau  wucciepoBanusa. OmnpeneneHue MPOAYKTa

uccienoBanus. OnpeseneHne 3TaloB U COCTABICHNE TUIAHA UCCIIETOBAHMSL.

3amuTa mpoekta: [lperncraBieHne pe3yabTaTOB BBIIOJHEHUS Y4YeOHO-MCCIEIOBATEIBCKUX HPOEKTOB 1

(BBICTYILIIEHHE C TIPE3CHTAIIHEH).

JlaGopaTopHbIe 3aHATHUS 2

HccnenoBanre npeiokeHHOTo 00bEKTa Ha KUCJIOTHOCTD, IIEI0YHOCTh, XUMUYECKHI cOCTaB

(3arpsA3HUATENN, MAKPO- U MUKPO3JIeMeHThI). O0paboTka pe3yibTaToB HccieaoBanus. OlieHKa KauecTBa 2

HCCIeayeMoro o0heKTa,

UCXO0JIs U3 PE3YIbTATOB XUMHYECKOTO aHAIN3A.
Bcero 78

26




3.YCJIOBUSA PEAJIM3ALUU ITPOTPAMMBI OBIIEOBPA30OBATEJIBHOI'O
HNPEIMETA OOIIL.12 XUMUA

3.1. TpeOoBaHNsi K MUHMMAJIbLHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecne4YeHn 0

s peanusauuu nporpaMmsl oomeodpazoBarenbHoro npeamera OOIL 12 Xumust 10oKHBI
OBITH MPEAYCMOTPEHBI CIICAYIOIINE CIICUaTbHBIC TOMEIICHUS: YI4eOHbII KaOWHET XUMUH W/WITH
y4eOHON XMMUYECKOH JIab0paToOpHH.

O0opynoBanue yueOHOro kabuHera (HarJIsiiHble Mocoousi):
HaOOpBI MIAPOCTEPIKHEBBIX MOENCH MOJIEKYJ, MOJIEIH KPUCTAIIMUYECKUX PEHIETOK, KOJICKIH
IPOCTBIX M CIIOKHBIX BEIIECTB /MM KOJUICKLIMHU IOJMMEPOB; KOJUICKIUS TOPHBIX TMOPOA U
MHUHepaJioB, Tabnuia MeneneeBa, yueOHble (GUIbMBI, IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHuUs :
KOMITBIOTED C YCTPOHCTBaMU BOCHPOM3BEACHUS 3BYKa, MPHUHTEP, MYJIBTUMEIUA-TIPOSKTOP C
IKPAaHOM, MYJIbTHMEANIHAS TOCKA, YKA3Ka-TIPE3EHTEP IS PE3eHTALNH.

Oo6opynoBanue Jaboparopuu u padbounx MecT JIadopaTopuu:
MEH3YpPKH, IUIETKU- KalleJIbHULbI, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPeAMETHbIE U OKPOBHbBIE
CTEeKJIa, IUIAHINETHl JUISI KamlelbHBIX peakuui, QuiabTpoBanmbHas Oymara, NPOMBIBAJIKH,
CTEKJISIHHbIE IPOOUPKHU, pE3UHOBBIE IPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISIHHbBIE [1aJIOYKH,
IITaTUBBI U1 MPOOUPOK; MEPHbIE LMIMHJIPHI, BOPOHKU CTEKJISHHbIC, BOPOHKU JEJIUTENIbHbIE
mumHapuueckue (50-100 mut), cTynku ¢ necTukoM, GaphopoBbie YallKu, MUHUETHI, QUIBTPHI
OyMakHble, BaTa, MapJisi, YaCOBbIE CTEKJIA, IEKTPOIUIUTKH, JaOOpaTOPHbIE ITATUBBI, CIIUPTOBBIE
TOpEJIKY, CIHUYKH, MPUOOp Ul MOJyuyeHHs ra3oB (MM MpoOMpKa ¢ ra300TBOJHON TpyOKOH),
Jiep KaTeNH sl MPOOMPOK, CKIISTHKH JUISI XPAHEHUS] PEaKTHBOB, Pa3AaTOUHBIC JIOTKH;, XHMUYECKHE
crakanbl (50, 100 u 200 mur); mImaTeny; MAHIETHI; TUTEIbHBIC UL, CEKYHIOMEPHI (TaliMephl),
MepHble Tpooupku (Ha 10-20 mi1) u MepHble Ko0bI (25, 50, 100 u 200 mi), BoastHast 6aHs (MU
TEPMOCTAT), CTEKJISHHbIC NAJOYKH, KOHMYeCKHe KoOJObl s TtutpoBanus (50 m 100 wmu);
UH/IMKATOpHBIE MOJOCKU Juid onpeaeneHus pH U craHgapTHas HMHIUKATOpHas IIKana;
YHMBEpCaJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropel Ha 1, 5 u 10 mi), GropeTku
JUISL TATPOBAHUS, MeauIMHCKUE mmpuilbl Ha 100—150 mut, maGopatopHbie W/UIM aHATUTHYECKUE

Bechl, pH-MeTpbl, CylmibHbIN MKad, U ap. 1abopaTopHOE 000pYAOBAHUE.
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3.2. UudpopMmannoHHoe o0ecriedyeHue peasu3anum NporpaMmbl

Jnst peanuzanuu mporpaMMbl OMOIMOTEYHBINH (POHT 00pa30BaTEILHON OpraHU3aluN
JIOJDKEH MMETh TIeYaTHBIC W/WIIH DIIEKTPOHHBIE 00pa30BaTeNbHbIC U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE JUIS UCTIOIh30BaHUS B 00pa30BaTEIbHOM MPOIIECCE, HE CTapIIIe MATH JIET C
MOMCHTA U3JaHuA.

OcHOBHBIE HCTOYHUKH

Xumus. Texnonoeuuweckuil npo@uis: yued. 0isi CmyOeHmos yupeicoOeHuli cpeod. npog. 0opazoeanus;
1-e usoanue I'abpuensn O.C., Ocmpoymos U.I'. Obwecmeo ¢ oepanuyeHHOU 0meemcmeeHHOCmbio
Obpazosamenvro-uzdamenvckuil yeump "Axademus”
Xumus. Tecmot, 3a0auu u ynpadxcuenus. yued. nocooue 0is CmyoeHmos yupesicoeHutl cpeod. npog.
Obpazosanus.l abpuensn O.C., Jlvicosa I'.I'.1-e uzoanue; Obuecmso ¢ 02panuteHHou
omeemcmeennocmoio Qbpazosamenvro-uzoamenvckutl yeump "Axademus”
Xumus. Ecmecmeenno-nayunsiii npoghuns. yued. 0 cmyoeHmos yupexcoenuil cpeo. npogh. 0opazosanusi;
1-e uzoanue I'abpuensn O.C.,Ocmpoymos U.I".,Ocmpoymosa E.E. u oOpyeue;noo peoaxyueti I abpuenana
O.C.

Obwecmeo ¢ oepanuuennol omeemcmeenHocmoio ObpazosamenvrHo-uzoamenvckuti yenmp "Axademus”
Xumus. [lpakmuxym: yueb. nocobue 07151 cmyoeHmos yupexcoerutl cpeo. npog. Obpazosarnus.
I'abpuensn O.C., Ocmpoymos U.I'., Craoxoe C.A. u opyeue; noo pedaxyueti I abpuensna O.C.
1-e uzoanue; Obwecmeso c oepanuuenrnou omgemcmeernnocmoio QbpazosamenbHO-U30amenNbCKUll YeHmp
"Axademua"”

1. Andunorenona U., babkos A.B., [lonkoB B.A. Xumus. YueOuuk u npakrtukym ais CIIO. -
M.: KOpaiir, 2019

2. TaiinykoBa b.M. TexHHKa B TEXHOJIOTHS JTaOOPATOPHBIX paboT: yueOHOoe mocodue. - C-I106.:
Jlanw, 2019

3. Andunorenora, N. B. Xumust: y4eOHUK M MPAKTUKYM IS CPEeIHETO PO(ECCHOHATHLHOTO
oOpaszoBanus / U. B. Audunorenosa, A. B. baokos, B. A. ITonkoB. — 2-¢ u3/., UCIP. U JOII.
— Mocksa: U3natenserBo HOpaiit, 2019. — 291 ¢. — (IIpodeccronanpHOe 00pa3oBaHue).
— ISBN 978-5-534-11719-6. — Texkct: anextponnsiii // BC FHpaiit [caiit]

HNHurepHeT-pecypcnl

1. IlerepOyprckoe oOpa3zoBanue. — Pexxum gocrymna: http://petersburgedu.ru/

2. HudopmanronHo-obpazoBaTenbHbIi nopai. — Pexxum gocrymna: http:/spbappo.ru/

3. lleHTp oueHku kauecTBa 00Opa30BaHUs U MH(OPMALIMOHHBIX TEXHOJIOTHH. — Pexum
nocryna: http://wwwi/rcokoit.ru/

4. Epunas xoyuiekuus HUpoBbIX 00pa30BaTENbHBIX peCypcoB. — PexxuM gocTyna:
http://school-collection.edu.ru/

5. decTtuBanb negaroruueckux uaen «OTKpbITBINA ypok». — PesxuMm gocrymna:
http://festival.1september.ru/subjects/4/

6. Karamor  snexkTpoHHBIX  00pa30BaTENbHBIX  PECYpCOB.
som.fsio.ru/subject.asp?id=10000755

7. denepanbHbIN LEHTP HHPOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB. — Pexxum nocryna:
fcior.edu.ru/

8. VYpoku.Her. — Pexum nocryna: http://www.uroki.net/

9. Aunxumuk. — Pexxum goctymna: www.alhimik.ru/

10. XKypnan «buonorusp». — Pexum noctyna: www.bio.1september.ru

11. LleHTp 37eKTpOHHOTO 00pazoBaHus «imoc». — Pexxum nocrymna: www.edios.ru

Pexum  moctyna:
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O IIPEJIMETA

KoHTposib M omeHka pe3yabTaToB OOy4YEHHUS OCYLIECTBISIETCS IIPErojaBaTeiieM B
MPOIIECCe MPOBECHUS MPAKTUICCKUX 3aHATHUH U JIA0OPATOPHBIX PabOT, TECTHPOBAHUS, & TAKIKE
BBITNIOJTHEHHS 00yUYalOIUMUCS HHANBUAYAIbHbBIX 33JaHUI, IPOEKTOB, HCCiIe10BaHu. Pe3ynbraTel
00y4YeHHUs OIpPENeNsIIOT, YTO O0yJaroIIuecs MOJDKHBI 3HATh, TOHUMATh U JIEMOHCTPUPOBATH 10
3aBEepIICHUH U3YUYCHHUS] TUCIUTUIMHBIL.

st popMupoBaHUs, KOHTPOJS U OIEHKH PE3yJIbTATOB OCBOCHUS YYCOHOU MMCIMITIIMHBI
UCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATHIA, peACTaBIAIoNnas coO00i KOMIUIEKC Y4eOHbIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3yJibTaTaMU OO0y4YeHHS W CHOPMYITHPOBAHHBIX C yUETOM
®I'OC COO (mpeametHbie pe3yabTathl o guctuiuinie) u I'OC CIIO.

Monayas / Pazgen /

H.N. Menneneera

COOTBETCTBHUU C UX
TIOJIOKEHUEM B
MIEPUOANYECKON cCUCTEMe
XUMHYECKUX JJIIEMEHTOB
H.N. MenneneeBa

XapaKkTepHU3alHio XUMHUYECKUX
aneMeHToB: «Meramtinyeckue /
HEMETaJIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOSHUEM H
MOJIO’KEHUEM B IEPHOANYECKOM
CHUCTEME XMMUYECKUX JIEMEHTOB

JI.1. MenneneeBay.

Ne Tema Pe3yabTaT 00y4eHus OueHoyHbIe MepONPUATHS OK
I |OcHOBHOIT MOTYJIB
1 (Pa3gen 1. OcHoBbl |DopMyJaHpPOBATH 0a30BbIE
CTPOCHHS BELIECTBA | MOHATHS M 3aKOHbI XHMHUHU
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 | XMMUUYECKOM CBA3M».
npupoaa OKHCJICHUSI XUMHUYECKIX 2. 3aJauu Ha COCTABICHUE
XUMHAYECKOH CBA3U OJICMCHTOB, UCXOOs U3 XUMHNYECKUX (bopMyJI JBYXaTOMHBIX
BaJIEHTHOCTH U coeMHEHMH (OKCHIIOB, CYIb(HUI0B,
3JIEeKTPOOTPULIATEIEHOCTH TUJIPUIOB U T.I1.).
1.2 |Ilepuonnyeckwii XapakTepru3oBaTh IIpakTHKO-OpUEHTHUPOBAHHBIE OK 01
3aKOH W Ta0JmMLa XUMHUYECKHE DIIEMEHTEI B TEOPETHUECKUE 3a/IaHHsI Ha OK 02
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Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
2 |Paznmen 2. CocraBasith ypaBuenusi 4 | KoHTposbHas padora
Xumuyeckue €XeMbI XHMHYECKHX «CTpoeHue BelecTBa H
peakunu 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 ¢
BOCCTaHOBUTECIIbHBIC PEAKIMH |y4acTHEM KOMIUIEKCHBIX COSMHEHNUI
U peakuuu (Ha mpuMepe TUIPOKCOKOMITIIEKCOB
KOMILJIEKCOOOpa30BaHus (Ha  |aJOMUHUS U IIMHKA),
Hnpumepe — OKHUCJIUTEIBHO-
THAPOKCOKOMILICKCOB BOCCTaHOBUTEJIBHBIX PEAKLIMM C
AJIFOMUHUA U HHHKa) c HCIOJIF30BAHUEM METOJIA
Y4aCTUEM HEOPTraHUYCCKUX JJIEKTPOHHOI'O 6aJ13Hca;
BCILECTB — C y4acTHUEM KOMIUIEKCHBIX
coelMHEHMH (Ha npumepe
THUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).
2. 3agaun Ha pacdeT KOJIMYECTBECHHBIX
XapaKTEePUCTHK MPOJYKTa PEaKIIHH
COEIMHEHNS;, MAaCCOBOM I 00BEMHON
JIOJI BBIXOJIA MPOJTYKTa peaKuu
COEIMHEHWSI OT TEOPETHIECKU
BO3MOYKHOTO; 00BEMHEIX OTHOIICHUM
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB U
MPOAYKTOB PeaKIny; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
peaxIuu, ecii OJTHO U3 BEUIECTB JJaHO 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
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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 | HEOPraHUYECKHUX BEIECTB UCXOIS U3
CTpOEHHE COOTBETCTBHH C UX UX XUMHAYECKON (HOPMYIIBI HITH
HEOPraHMYECKUX CTPOCHHUEM COCTaBIICHHE XUMHUIECKON (hOpMYITBI
BCLICCTB HCXOJ U3 Ha3BaHU BEIIECTBA 110

MEXyHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIaType».

2. 3a/iaun Ha pacyeT MACCOBOI 0N
(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- VYcTanaBauBaTh 3aBUCUMOCTE | 1. TecT «OCOGCHHOCTH XUMHYECKUX 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 PEaKIU C

KpHCTaHHH‘{eCKOﬁ PECHICTKH

YYaCTHEM MPOCTHIX U CIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHIOB
METAJIOB, HEMETAIIIIOB M aM(POTEPHBIX
DJIEMEHTOB; HEOPTAaHUYECKUX KHCIIOT,
OCHOBaHHUH 1 aMPOTEPHBIX
TUJPOKCUJIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTePU3YIOIINX X CBOUCTBA 1
CHOCOOBI TIOTYYCHHUSL.

3. [IpakTUKO-OpPUEHTHPOBAHHBIE
TEOPETUYCCKHUE 3aJITaHKs HA
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Mopnyas / Paznen /

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

3.3 |[IpousBoacTBO OO00CHOBBIBATH 3HAYCHHUE H IpakTuko-opueHTHpoBanHbie 3aganus | OK 01
HEOPTaHHYECKUX MpUMEHEHNE HEOPTAaHUYECKHX |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(DUKAIIMY U IPOMBIIIIIICHHBIX

(hM3UKO-XUMUYECCKUMHU CIOCOOOB TIOTYUYCHHS.
CBOMCTBaMHU
4 |Pa3nex 4. HccaenoBath cTpoeHne u Koutpoabnasi padora
Ctpoenue u CBOICTBA OPraHUYeCcKuX «CTpoeHue U CBOWCTBA
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 (hopMy
OpPraHMYECKUX BEUICCTB OTIEIBHBIX
KJIACCOB.
3. 3ajiaun Ha OmpeIeNieHIe
npocreiieit GopmyIst
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 yU€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUN U
T€HETUYECKOM CBA3M OPTraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a7a4u 110
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
YPaBHEHUSAM pEaKLU C y4acTUEM
OpraHMYECKUX BELIECTB.
4. JJaboparopHas pabora
«Ilony4yenue aTunEHa U U3yYEHUE
€ro CBOMCTBY.

4.3 |Opranuueckue O0O0CHOBEIBATH 3HAYCHUE U [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEIIECTBA B MIPUMEHEHNE OPTaHUYEeCKUX  |3aJaHusl 0 COCTABICHUIO OK 02
KHU3HEJESITEIBHOCT | | BELIECTB B OBITOBOW U XUMHUYECKUX PEAKIUM ¢ yyacTHeM
YeJloBeKa. MIPOM3BOJICTBEHHOM OpraHMYEeCKUX BELIECTB,

[IponsBoacTBo 1 JeSITeIbHOCTH YeJIOBEKa UX WCTIONB3YEeMBIX JUTA UX
MIpUMEHEHUE (hM3UKO-XUMUYECKUMHU UACHTU(UKALUY B OBITY U
OpPraHMYECKUX CBOMcTBaMHU MIPOMBIIIIEHHOCTH.
BEIIIECTB B
MIPOMBIIIUIEHHOCTH

5 [Pa3nex 5. Hccaenoats paBHoBecue n | Konrpoabnas pabora
Kunernueckue u CKOPOCTh XUMHYECKUX «CKopocTh XMMHYECKOH PeaKIuu 1
TepMOAUHAMMYEC |peaKnui XHMHYecKoe paBHOBeCHEe)
KHe
3aKOHOMEPHOCTH
NPOTEKAHUA
XUMHUYECKHUX
peaxkuuii

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

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIuy OT
TEMIEPATYPBD».

2. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3aJ]aHMsI Ha aHATU3
(haKTOpOB, BIUSIONINX HA U3MEHEHHUE
CKOPOCTH XMMHUYECKOUN 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
XUMHYECKAX TEMIIEPATYPBI HA CMELIEHHE | TeroBOMY (PPEKTY: K30~ U
peaKLuii. XUMHUYECKOT0 PABHOBECHS SHIOTEPMHUYECKHE).

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 XUMHYECKOT0
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 NIpUrOTOBJIEHHE OK 01
CHCTEMBI 1 pacTBOpBI, KOJUIOUTHEIE pacTBOpPOB. OK 02
(paxropsI nx pacTBOPHI 1 2. IIpakTUKO-OpHEHTUPOBAHHEIE
YCTOWYHBOCTH rpy0OIUCIIEPCHbIC CUCTEMBI | pacueTHBIE 3a/JaHHs HA JUCTIEPCHBIE
Ha OCHOBC XMMHUYECKOI'0 CUCTEMBI, HCITIOJIb3yeMbIC B OBITOBOH H
SKCIICPUMCHTA MPOU3BOJICTBEHHOM JI€ATEILHOCTH
YeoBeKa.
6.2 |HccnenoBanue UccnenoBats Gusuko- Jlaboparophas pabota (Ha BEIOOD): OK 01
CBOICTB XUMUYECKUE CBOMCTBA — IIpuroToBiieHHE PACTBOPOB;
AUCIICPCHBIX pasIM4HBIX BUNIOB — HccnenoBanne qucnepcHbIX
CHUCTEM JUCTICPCHBIX CUCTEM CHUCTEM.
7 |Pa3nmen 7. HccaenoBath cBOMCTBA
KauecTBennsie OpPraHUYecKUX H
peakuuu HEOPraHUYeCKHUX BELIECTB C
00HapYy:KeHUusl HCI0JIb30BAHHEM
OpPraHMYecKHX W |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 peakInil
oOHapyxeHus KaTHoHOB |-V rpymnm 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 BEIIIECTB;
HCIIONb30BAaHUEM — KauecTBeHHbIH aHanm3
KaueCTBCHHBIX OpPraHHYECKUX COCITUHEHUI MO
peaxuuit (YHKIIMOHAIBHBIM TPYyTIIIaM.
2. IIpakTrdeckuie 3aaaHus Ha
COCTaBJICHHE KaUeCTBEHHBIX
peakuuii OOHaPYKEHUS
OPTaHUYECKUX COEIUHEHUH.
Il |[[IpukiagHO# MOTYIb
8 |Pa3mex 8. OueHuBaThH NMOCJIEACTBUS 3amuTa Keica (¢ yuerom Oyayuiei
Xumus B ObITY H OBITOBOM N npo¢ecCHOHAIBLHOM AeSITeJIbHOCTH)
NPOU3BOACTBEHHO |MPOU3BOACTBEHHOM
i 1esiTeIbHOCTH JAeSTeJJLHOCTH YeJI0BeKa C
YyeJIOBeKa NO3ULMH IKO0JIOTHYeCKOU
0e30MacHOCTH
Xumus B ObITY U OrneHuBaTh MOCAEACTBUA Keiic (c yuerom Oynmymeit OK 01
MIPOM3BOACTBEHHON | OBITOBON U npodecCuOHaIBHON AEATEIBHOCTH) OK 02
IEATEIILHOCTH MTPOM3BOJICTBEHHOMN Bo3MOXHBIE TEMBI KEHCOB: OK 04
YeloBeKa JIESITeILHOCTH YeI0BEKa C 1. lMorennenue kmuMara u OK 07
TTO3UIINH SKOJIOTHUECKOM BBICBOOOJKICHHE Ta30BBIX THIPATOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. byayiie MaTepuaibl s aBua-,
MAaIUHO- ¥ IPUOOPOCTPOCHHUSL.
3. Hosble Matepuaisl 1ist
COITHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX PENapaTOB.
9.1 (Pa3pen 9.1. HNuTepnperupoBarh 3ammra yyeOHO-
HccnenoBanne u XHMHYeCKHe MPouecchbl 1 HCCJIET0BATEIHCKOT0 MPoeKTa (¢
XUMHYECKHI siBJIEHNs1 B Onocgepe y4ueToM Oyayimei
aHaJIN3 00bEKTOB npogeccuOHATbLHOM 1esiITeILHOCTH)
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.
J1a00PaTOPHUX 0e301acHOro o0paleHus ¢ 3. 3ajaun Ha BBIYUCIICHHE CPEIHETO
BCIIECTBAMU 1 3HAYEHUS SKCIIEPUMEHTAIBHBIX
n1ab0paTopHBIM JTaHHBIX, 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 BOIBI

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 3arps3HCHUM;

— Omnpenenenue pH Boasl 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 MPOIYKTOB
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 yTIIeBOJ0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJTU4Ke
YTIIEBOJIOB (Kpaxmal, TJII0K03a,
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 «B3anMocBs3b cocTaBa
MTOYBHI, THII TIOYBHI 1 €€
Ha3HAYCHHSD).

3. JTaboparopuas pabora (Ha
BEIOOD):

— OOHapyXeHHE HEOPTaHUIECKHUX
npuMecel B Mpo0ax MOYBkI;

— Omnpenenenune pH BogHOM

OK 01
OK 02
OK 07

36




Mopnyas / Paznen /

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

9.1.5 [UccnenoBanue HccaenoBaTh XUMUYECKUNI YueOHo-uccienoBarenbekuii mpoekt B | OK 01
00BEKTOB cocTtaB 00BEKTOB Ouocepbl | 00nacT ucciuenoBaHusi OOBEKTOB OK 02
6rochepsl Ha MpUMepe MPOTYKTOB ounocdepsl. OK 04

MUTAHUS, BOJIBI U TIOYBBI Bo03MOXHBIE TEMBI TPOSKTOB: OK 07

1. Uccnenosanue cocrasa
MUHEPATHHON 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 BOJEI.

6. HccrenoBanue mpoo
BOJIOTIPOBOJTHOW BOJIbI HA TIPEMET
YCTpPaHEHUS HKECTKOCTH.

7. YcrpaHeHne )KeCTKOCTH BOJIbI B
CEIIBbCKOXO3IMCTBCHHOM
TESITENLHOCTH.
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