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1.IIOACHUTEJIBHASA 3AIINCKA

1.1 MecTo 00111€00pa30BaTe/ILHOTO NMPeAMeTa B CTPYKTYpPe OCHOBHOM npogdeccnoHaibHOi
00pa3oBaTeJILHOMNIPOrpaMMbl

Oo6meoOpazoBatenbubiii  mpeamer  OOIL12 Xumwus — sBisieTcss  00S3aTENIBHOM — YaCThIO
0011e00pa3oBaTeIbHOr0 IMHKJIA 00pa3oBaTeNbHONW mporpaMMmbl B cooTBercTBUU ¢ DPI'OC 1o
CHEIHATbHOCTH.

[IporpamMma mo xumuu pa3zpaboTaHa Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenbHON IPOrpaMMbl CpeIHero oomiero oopasoBanus, npeacraBieHHbx B DI'OC COO, ¢
yaeroM Konnenuumu mnpenogaBanus ydeOnoro mnpeamera OOIL12 Xumus B 00pa3oBaTelbHBIX
opranmzaiusax Poccuiickoit dexepannu, peatn3yoNMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U
OCHOBHBIX NOJIOXKEHUH (esiepaabHOil pabodeil mporpaMMbl BOCTIUTAHHS.

XUMHS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HAayK UTPAeT 0COOYI0 poJib B CO3AHUU HOBOU Oa3bl

MaTepHUaTBLHOU KYJILTYPhI, BHOCUT CBOH BKJIA]T B (JOPMHUPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIILJICHHS,
B CO3/IaHME [EJIOCTHOTO MPEAICTaBICHHS 00 OKPY>KAIOLIEM MUPE KaK O €IUHCTBE MPUPOIbI U UYETOBEKa,
KoTopoe (popMHUpyeTCsi B XUMUHM Ha OCHOBE TOHMMaHUs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIET0 MUPAa,
OCO3HAHHUS B3aMMOCBSI3U MEXJy CTPOCHHEM BEIECTB, X CBONMCTBAMHU M BO3MOXKHBIMH 00JAaCTAMU
MIPUMEHEHHS.
CoBpeMeHHas XMMHUsI KaK HayKa CO3M/1aTelbHasl, HayKa BBICOKMX TEXHOJIOTUI HAlpaBjeHa Ha pEelIeHNe
I00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA - CHIPHEBOM, YHEPTETUUECKOM, MMUILIEBOH,
9KOJIOTMYECKON 0€30MacHOCTM M OXpaHbl 3J0pOBbs. TECHO B3aUMOJEHCTBYSI C JApPYyTUMHU
€CTECTBEHHBIMU HayKaMH, XMUMHUsI CTaJla HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPhI, HEOOXOIUMBIM
YCIIOBHEM YCIEIIHOTO TPYAA U KU3HU KaXKJI0TO WieHa 00IIecTBa.

1.2 Iesn, 33124 ¥ IVIAHUPYEMbIE Pe3yJabTaThl 0CBOEHHS 00111e00Pa30BaTEILHOIO MPeIMeTa

1.2.1 Ilesu 001meo0pa3oBaTeILHOTO MPeAMETA:

L4 q)OpMI/IpOBaHI/IC CHCTE€MBbI XUMHUYECKHX 3HAaHUM KaK BaXKHEHIIIEH COCTaBISAIONIEH €CTECTBEHHO-
HaquOfI KapTUHBI MHUpa, B OCHOBC KOTOpOﬁ JIC)KAT KIIFOYCBBIC ITOHATHA, q)YHI[aMeHTaHI)HI)IC
3aKOHBI WU TCOPUHM XHMHUH, OCBOCHHC A3bIKa HAyKH, YCBOCHHC H IMOHHMMAaHHUE CYHIHOCTH
AOCTYITHBIX O606IJ.I€HPII>1 MHPOBO33PCHYCCKOTO XapaKTepa, O3HAKOMJICHUC C HCTOpHCfI Hux
Pa3BUTHA U CTAHOBJICHUA,

L4 q)OpMI/IpOBaHI/IC U Pa3BUTUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX MCTOJAX IIO3HAHHUA BCIICCTB U
XUMHUYCCKHUX peaKHHﬁ, HeO6XO,Z[I/IMLIX JJIA HpI/IO6p€TeHI/IH YMGHI/Iﬁ OPHUCHTHUPOBATHCA B MUPC
BCIICCTB M XHMHUYCCKUX HBHCHHﬁ, HMCIOIUX MECTO B IMpPUPOAC, B HpaKTquCKOﬁ n
MMOBCEHEBHOM KH3HH,

® Pa3BHUTHC yMeHI/Iﬁ 1 croco0oB ACATCIIbHOCTHU, CBA3aHHBIX C Ha6J'IIOI(CHI/ICM 1 00BSICHEHUEM

XUMHYCCKOI'0 SKCIICPUMECHTA, CO6J'IIOIICHI/ICM IpaBHJI 0e30I1acHOro 06pameHI/151 C B€IICCTBaAMM.

CopepxarenpHasi XapakTepUCTUKA LIEJIeN U 3a]]a4 U3Y4YEHUs IIPEeJMETa B IPOrpaMMe 110 XUMUU
YTOYHCHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMU B CUCTEME CPCAHETO 06HIGFO
oOpazoBanusi. CeromHss B TMPENOJAaBaHUM XUMHH B OOJIBIICH CTETICHH OTAACTCS MPEANOYTCHHE
MPaKTUYECKOH KOMIIOHEHTE COJIep:KaHHs 0O0y4deHMs, OPMEHTHPOBAHHOIN Ha MOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeIbHOW OpraHu3alMM, BIAJCIOLIEro HE HAO0OpPOM 3HaHUM, a (QYHKIMOHAILHOU
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IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMHU aKTUBHOTO TOJY4YEHUS 3HAHUM U MPUMEHEHHS UX B
peasIbHOM JKU3HU JUIsl pEIICHUS MTPAKTUUYECKHUX 3a7ay.

B a10ii cBs3u nipu uzydenuun ydebHoro npeamera OOIL.12 Xumusi ToMUHUpYIOIIEE 3HAYCHUE
NpUOOPETAIOT TaKKME LENU U 3a/1a4H1, KaK:

e ajanTtanus oOydYarOIIUXCS K YCIOBHMSIM TUHAMUYHO pa3BUBAIOUIETOCs MHpa, (GOpMUpPOBaHUE
WHTEJUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CamMoOOpa3oOBaHUIO, COTPYAHHYECTBY,
CaMOCTOATEJIbHOMY TPHUHSTUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM,;

e (¢opMupoBaHue y 00yYaIOMIUXCS KIHOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), UMEIOIINX
YHHUBEpPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUJIOB JCATEIHLHOCTHU: PEIICHUS MTPOOIeM, MTONCKA, aHATTN3a
u 0o0paboTrku wuH(pOpManuu, HEOOXOAMMBIX i HPUOOPETEHUS ONbITa JEATEIbHOCTH, KOTOpas
3aHMMAaeT BaXHOE MECTO B IMO3HAHMHM XHMHUHU, a TaKXkKe A OIEHKH C MO3UIMI 3KOJIOTHYeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKHX IMPOIECCOB HA OpraHU3M uejoBeKa U
MIPUPOIHYIO CPELY;

®  pa3BUTHE I[I03HABATEIILHBIX HHTEPECOB, WHTEUICEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEMU
00y4aromuxcsi: ClIoCOOHOCTH CaMOCTOSITENTFHO MIPHUOOPETATh HOBBIE 3HAHMSI [10 XUMUU B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTAMHU, HCIIOJIB30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOTHH s
MOKCKA M aHaJIM3a Y4eOHOH 1 HayYHO-TIOMYJIAPHON HH(OPMALIUKA XUMHUYECKOTO COJCPKAHUS;

e (GopMHUPOBaHHE W PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOIO WM JIOTHYECKOTO MBIILICHUS,
Ha0II0/1aTEIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIMMBI, B YACTHOCTH, IPU
TUTAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

e  BOCIHTAaHHEC y O0yUaIONUXCs YOSKICHHOCTH B TYMAHHCTUYECKOW HAMPABICHHOCTH XHUMHH, €€
BaYKHOM POJIM B PEIICHUU TI00ANBbHBIX MPOOJIEM pallMOHAIBLHOTO MPUPOIOTIOIH30BAHMS, TTOTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU
OepeKHOTr0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE TPUOOPETEHHS OMBITA UCIOJIB30BAHUS
MOJTYYEHHBIX 3HAHUU N1 TIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH
SIBJICHUSIMHU.

1.2.2. IInanupyemsble pe3yJibTaTbl 0CBOCHHS NMIPOrPaMMBbl 110 HCTOPHHU B cooTBeTcTBHH ¢ PI'OC

u Ha ocHoBe PI'OC COO

Oco6oe 3nauenne O0611e00pa30BaTENbHbIN peAMET XUMUS UMEET NpU GOPMUPOBAHUN OOLITUX

komneteHui (OK)



Koa u
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIINIi

IInanupyemMble pe3yabTaThl
O0CBOEHUA
AUCHUILIHHBI

Oo01mue
1

I[I/ICIII/II'[.]'[I/IHapl—lble2

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 IPU3HAK UK OCHOBAHMS
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 PE3YyJbTAaTOB IIEsIM, OIICHUBATh PHUCKH
MOCJIE/ICTBUU NEATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TPU PEIICHUN
KU3HEHHBIXITPOOJIEM

0) 0a3oBbIE HCCae0BaTeIbLCKHE AeiiCTBHA:

- BJIQJIETh HaBBIKAMHU  y4eOHO-HCCIICIOBATEIBCKOH U
HpOGKTHOI\/II JCATCIIBHOCTH, 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 psAX, 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
XUMHUH, (PAKTONIOTHYECKHE CBEIECHUS O CBOWCTBAaX, COCTaBe,
MOJIy4eHUH U OE30MacHOM HCHOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX W OpPraHMYeCKUX BeUlecTB B ObITY U
MIPAKTUYECKON IEATEIbHOCTH YEJI0OBEKA;
- YMETb BBIABIATH XapaKTEpPHBIC NPU3HAKU H
B3aMMOCBS3bM3yUYECHHBIX NOHATHHI, IPUMEHATh
COOTBETCTBYIOIIUE IMOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUXBELIECTB 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 TOJYUYEHHBIC B XOJ€ PEIICHUs 3a7adu
pe3yJIbTaThl, KPUTHYCCKH 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, Mpeaarath OpPUTHHAJILHBIC
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, NIULIEPUH, (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
KJIacCaMHM TPYyIIIaM COEAUHEHUH, XapaKTepHU30BaTh UX COCTAB U
Ba)XKHEHIIIME CBOMCTBA; OMPEAEIIATh BUIAbl XUMHUUYECKUX CBS3EH
(koBaneHTHAsl, MOHHAS, METAJUTMYECKas, BOJOPOIHAs), THIIbI
KPUCTAJUTMYECKUX PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XUMHYECKHE PEaAKINH;

- chopmHpoBaTh MPECTABICHUSA: O MaTepUaIbHOM EIHHCTBE
MHpAa, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUM IPUPOLBI;
0 MECTE Y 3HAYEHUU XMUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyin B 00ECTICUEHHH yCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA: 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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BO30YX/IEHHOE COCTOSIHHE aTOMa, THOpUIM3alMs aTOMHBIX

opburanei, xumuueckas cBs3b (" " u "', 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 AMCCOLHAIMM, JIIEKTPOJIU3,
KPEKUHT, PU(GOPMHHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NOHMMAHUS
OPUYUHHOCTA U CHCTEMHOCTH  XHMHYECKHUX  SIBJICHHIA,
COBPEMEHHBIE IMPE/ICTABICHUSI O CTPOSHUM BEIECTBA Ha
aTOMHOM, MOJICKYJIDHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
OPEJICTaBICHUS O MEXaHM3MaX XMMMUYECKUX  PpEeaKlMi,
TEPMOAMHAMHYECKUX U KUHETHUECKHUX 3aKOHOMEPHOCTIX HX
OPOTEKaHUs, O XHMHYECKOM PABHOBECHH, IUCIEPCHBIX
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: pacueThl MO HAXOXKICHUI0 XUMHYECKOH (opmyIbl
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 PEAKIINU;
pacuetsl TerioBoro 3¢ dexra peakiuii, 00bEMHBIX OTHOIIECHHHA
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 MUPA; KCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS M OOBSICHEHHUS U TPOTHO3UPOBAHUS
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

MTOJTHBIX MCOKPALIEHHBIX NOHHBIX YPAaBHEHUH; pEaKIUi
TUAPOIIN3A, peakuMii  KOMIUIEKcOOOpa3oBaHMs  (HAQ
IpUMepe THAPOKCOKOMIUJIEKCOB IIMHKA U aJIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE XMMHUYECKUE CBOWCTBA BEIICCTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3aIIUCIAMH YPABHEHUN
XUMHUYECKHUX PEaKIIMi;

- yMETh KJIacCU(UIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKHE
BEIIECTBA U XMMHUYECKHUE PEAKIINH, CAMOCTOSTEILHO BBIOUPATH
OCHOBaHUS W KpUTEpUU Ul KiIacCU(DUKAIMM H3ydaeMbIX
XUMUYECKUX O0BEKTOB; XapaKTepHU30BaTh COCTAB U BaKHEHIIINE
CBOICTBA BEILECTB, IPUHAIICIKAIINX K ONPEIEIEHHBIM KJIacCam
W TpynmaM COEIWHEHHMH (TPOCThIE BEIIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJOPOBI, IPOCThIE d(PUPHI, CIUPTEHI,
(heHOIIBI, abACTH/IBI, KETOHBI, KAPOOHOBBICKUCIIOTHI, CIOXKHBIC
9(hUpBI, KHUPBI, YIICBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OCIIKH);

8



IPUMEHATh 3HAHUS O COCTaBe M CBOICTBax BELIECTB IS
SKCIIEPUMEHTAJIBHOM  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKaHHUs XMMHUYECKMX peakuuil u
IIPOrHO3UPOBAHUSI BO3MOKHOCTEH UX

- YMEThb NOJATBEpPXKIaTh 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 XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM COCTOSHUHU) U MOHOB 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
XUMUYECKUX DJIEMEHTOB U 00pa3yeMblX UMH COCIUHEHUU I10
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
JMAJIoOre KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETrO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHNE  SI3BIKOBOM M YHTATEJIbCKOU
KyJbTYPBIKAK CPEICTBA B3aUMOJAEHUCTBUS MEXKIY 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 TCKCTBI 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 XHMMUYECKUX PpEaKUUd ¢ 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 pe3yIbTaThl
SKCTIIEPUMEHTA, aHAIU3UPOBATH U OIIEHUBATh UX JIOCTOBEPHOCTD;
- YMETh OCYILECTBIISATh LeJIeHAITPaBICHHBIH MOMUCK
XUMHYECKON HH(POPMAIH B Pa3IMYHBIX UCTOYHHUKAX (HAy4dHas
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 CUCTEMOW 3HAHUW O METOJAaX HAy4YHOrO MO3HAHUS
SIBJICHUU TPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH TPUMEHATHh STH 3HAHUS TPU DIKCIEPUMEHTATHHOM
WCCIICIOBAaHUHM BEUIECTB W JUISI OOBACHEHUS XUMHUYECKHX
ABJICHUNA, HWMEIOIIMUX MECTO B MPUPOJE NPAKTHYECKOU
JeSATEIbHOCTH YEJI0BEKA U B TIOBCETHEBHOM KU3HH;
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OK 04.

-'OTOBHOCTHE KCaMOPa3BUTHIO, CAMOCTOATCIIbHOCTUHN

- YMCTh IIJIAaHUPOBATH W BBINIOJIHATDH XUMHYCCKHI

DddexkTrrHO CaMOOMNPEACIICHUIO, AKCTIIEPUMEHT(TIPEBPAILICHHS] OPTAHUYECKUX BEIIECTB MPH
B3aMMO/ICHCTBOBATH HarpeBaHuw,

u

paborats B -OBJIaJICHHE HaBBIKAMU y4eOHO- NOJyYCHHUE ITUJICHA U M3Y4YCHHE €r0 CBOMCTB, Ka4eCTBEHHBIC
KOJIJICKTHBE HCCIIeIOBATEILCKOM, TIPOCKTHON ¥ COITUATBHOMN peakuuMyu Ha ampJCTUIBI, KpaxMal, YKCYCHYI KHCIOTY;
MKOMaHJIie NeSITeTbHOCTH; JeHatypanusi OeNKOB IPH HAarpeBaHWM, IIBETHBIC PEAKIIMU

OBiaseHue yHUBeEpPCAJIbHBIMU

KOMMYHHMKATHBHBIMU/ICHCTBUSIMH

0) coBMeCTHas1 1eATe1bHOCThD!

- TOHMMAaTh U HMCIOJb30BaTh IPEUMYLIECTBA KOMAaHIHON

Y UHJIUBUIYATIbHOU PaOOTHI;

- IPUHUMATH LEeIn COBMECTHOM JEeSATEIbHOCTH,

OpraHW30BBIBATH M KOOPAWUHUPOBATH JEUCTBUSA II0 €€

JOCTH)KEHMIO: COCTABJIATH IUIaH JEUCTBUH, PACIIPENEIIATh

poiuM € y4yeTOM MHEHUH YYaCTHHKOB OOCYXJaThb

pe3yNbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX

peasbHOro,  BUPTYyaJlbHOTO M KOMOMHHMPOBAHHOTO

B3aUMOJCHUCTBUS;

- OCYUIECTBJISITH TO3UTHUBHOE CTPATErHYECKOE MTOBEICHUE

B PA3IMYHBIX CHUTYalMsX, NPOSABIATH TBOPYECTBO U

BOOOpakeHue,0bITh MHUIIMATUBHBIM

OgyajgeHne yHMBePCAJIbLHBIMHU PeryisiTHBHBIMH

AeCTBUSIMU: ') IPUHSITHE ce0s1 U IPYTHX JIIOJeii:

- IPUHUMATh MOTUBBI U apTyMEHTHI IpYTUX JTHOACH

[IPUAHAIIN3E PE3YIIbTATOB ACATEIILHOCTH;

- IPU3HABATh CBOE MPABO U IIPaBO IPYTHUX JIIOACH HA
OIIIMOKH,

- pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MU C

MTO3UIIMUAPYTOrO YEJIOBEKA;

0€JIKOB; MPOBOJUTH pEaKLUUU MOHHOTO OOMEHa, ONpEIeIATh
Cpeay BOJHBIX PAaCTBOPOB,Ka4eCTBEHHBIE PEAKINH Ha CyIb(aT-,
KapOOHAT- U XJIOPHUJI- aHHOHBI, HA KaTHOH aMMOHHUS; pellaTh
SKCIEpUMEHTAIbHBIC 3a7aud 1o TeMaMm "Metamwiel" U
"Hemeramnsl") B COOTBETCTBUHM C TMpaBWIAMH TEXHHKH
0€30MacHOCTH ITpU 00paIlleHUH C BELIECTBAMU U JJAOOPaTOPHBIM
0o0Opy/ZIOBaHUEM; TPEICTABIATh PE3YJIbTAaThl XUMHYECKOTO
9KCIEpUMeHTa B (hOpMe 3alncCH ypaBHEHHA COOTBETCTBYIOLINX

peakuuii u (GopMynIHpoBaTh BBIBOABI Ha OCHOBE 3TUX
pE3yIbTaTOB;
-yMETb  CaMOCTOSTENIbHO  IUIAHMPOBAaTb W IMPOBOJHTH

XUMHYECKHI 9KCIICPUMCHT (HOJ'Iy‘-IeHI/IC U H3YUCHUC CBOICTB
HCOPraHNM4YCCKUX MW OPTraHMYCCKHUX BCHICCTB, KAaUYCCTBCHHBIC

pcaKknumn yYIiaeBoaopoa0B Ppa3INYHBIX KJ1aCCOB u
KHUCJIOPOACOACPIKAINNUX  OPraHUYCCKHUX  BCHICCTB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aaa4 oo pacrio3HaBaHUIO

HEOPraHUYECKUX U OPraHUYECKHX BEIIECTB) C COOIIOJIEHUEM
mpaBusl  0€30mMacHOTO  OOpaimieHuss C  BEIIECTBAMH |
nabopaTopHbIM  oOopynoBaHHEeM,  (GOpMYyITHpPOBaTH  IENU
HCCIIeIOBAHMS, TIPEIOCTABIIATE B PA3IMYHON (pOopMeE Pe3yIbTaThl
IKCIIEPUMEHTA, aHATH3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTH;
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OK 07. B 00/1acTH 3K0/10rM4€CKOI0 BOCIIUTAHMA: - chopmupoBaThH IIPCACTABIICHMUS 0 XUMHUYECKOU
ConeiicTBOBaTH - ¢(hOpMUPOBAHHOCTb AKOJIOTUYECKOM KYJIBTYPBI, | COCTaBJISIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIH
COXPaHCHHIO IMOHUMaHUE BIIMSIHUSA COLIMAJIbHO-D)KOHOMUYECKUX | XHMHH B TIO3HAHUM SIBJICHUW TPUPOILI, B (HOPMUPOBAHUU
OKpY’KaroIlen cpeibl, | MPOLECCOB Ha COCTOSHUE NPHUPOAHOM M COLMAIBHOW | MBIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€ (DyHKIMOHAIbHOM
pecypcocOepexeHuto, | Cpebl, OCO3HaHUE rJ100aIBbHOTO XapakTepa | rpaMOTHOCTH, HEOOXOIUMOM JIJIs pellieHus MPAKTUYECKUX 3aa4
NPUMEHSTH 3HaHHsI 00 | DKOJIOTHYECKHUX ITPOOIEM; U DKOJOTUYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
M3MEHEHUH KJIMMaTa, | - IJIJAHUPOBAaHME W OCYIIECTBIEHHWE  JIEWCTBUM B | 3JI0POBBIO U IPUPOIHOU CpELE;
[PHUHIUITBL OKpy’Kalolled CpeAe Ha OCHOBE 3HAHMA LeNeH | - yMeTh cOOI0IaTh MpaBmiia SKOJIOTUYECKH 1eJIeCO00pa3HOro
OepexKIMBOTO YCTOMYMBOTO PA3BUTHUS YCTIOBCUCCTRA, MoBe/eHUs B OBITY WU TPYAOBOM JAEATEIBHOCTH B IENAX
IIPOM3BO/ICTBA, aKTHBHOC  HCNIPUATHC JICHCTBUH, TPUHOCAIIMX  BPETl | coxpaHeHMs] CBOECTO 30POBbS M OKPYXKAIOLICH [PUPOIHOI
3‘1’?6KTHBH0 OKpYZKarotICH CpEIc, CpPEIbl;, YYUTBIBATHL ONACHOCTh BO3JEHCTBHS Ha JKUBBHIE
AICUCTBOBATD B OpPraHu3Mbl  OINpPEIECICHHBIX BEUIECTB, IIOHMMAas  CMBbICI
MOKa3aTelis MPeAeIbHON JOITYCTUMOM

Ype3BbIYANHBIX - YMEHHE IPOTHO3UPOBATH HEOIATONPUSATHBIC KOHLICHTpaLUH;

3KOJIOTHYECKHUE
CUTyalusIx HOCTIEACTBUS PEINPUHUMAEMBIX JICHCTBUH, - YMCTh IIPOTHO3UPOBAThH, AaHATIM3UPOBATh U OLICHUBATh C

MPEIOTBPAIAThUX; TIO3HIHIA

- paclIMpeHue  OIbITa JKOJIOTHUECKON  OE30MacHOCTH  TMOCJIEICTBUS  OBITOBOM

JIEATEIIbBHOCTH u
JKOJIOTMYECKOU
HAaIPABJIEHHOCTH; IIPOM3BOJACTBEHHON [JIE€ATEIIbHOCTU YEJIOBEKA, CBSA3aHHOMU

- OBJIaJIeHHE HaBbIKAaMH Y4eOHO-
HCCIIEIOBATENBCKOM, TPOEKTHOM U
COLMAJIBHOU JIEATEIIbHOCTH;

C
nepepa60TK017I BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUWA JJIA

NPUHSTUS TPaMOTHBIX PEIIEHU MPOOIIEM B CUTYyAIHSIX,
CBSI3aHHBIX

C XUMHEH;

- YMETh OCO3HABAaTh OMMACHOCTh BO3/ICHCTBUS HA )KUBbIE
OpraHu3MBbl

ONPEACIIEHHBIX BELIECTB, IOHUMAsl CMBICI TTOKA3aTeNs
MpeaeIbHOU

JIOTTYCTUMOW KOHIICGHTPAIIMH, ¥ TIOSICHATH Ha TIPUMEPaX CIIOCOOBI
YMEHBIIEHU U IPEIOTBPALLEHNS UX BPEAHOTO BO3/ICUCTBHS Ha
OpraHu3M YeJIOBEKa.
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JINYHOCTHBIE Pe3yJIbTAThI PeaJTU3aALNH IPOrPaMMbl BOCIIMTAHUSA JIP
(neckpunTopsi)

1. I'pa:xxnanckoe BocnuTanue
CdhopmupoBaHHOCTB TPaXkTaHCKON TTO3UIIMH 00YYArOIIETOCS KaK aKTUBHOTO H JIP 1.1
OTBETCTBEHHOT0 YJIEHA POCCUIICKOTO O0IIIECTBa.
Oco3HaHue cBOMX KOHCTUTYLIMOHHBIX IPaB U 005A3aHHOCTEH, yBa)KEHNE 3aKOHA U JIP 1.2
IIpaBoOIIOpsIIKA.
[IpunsTue TpaJIULUOHHBIX HallMOHAJIbHBIX, 00I11€4eTIOBEYECKIX JIP 1.3
I'YMaHUCTHYECKHUX U IEMOKPATUUECKUX LIECHHOCTEM.
['0TOBHOCTE TPOTUBOCTOATH UEOJIOTMH SKCTPEMU3MA, HALIMOHATIU3MA, JIP 1.4
KceHo(oOuHu, AUCKPUMHUHAIIUH 110 COLIMAIbHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAIbHBIM IIPU3HAKAM.
['0oTOBHOCTB BECTH COBMECTHYIO JIEATEIBbHOCTh B MHTEPECAX IPAKIAHCKOTO JIP 1.5
o011ecTBa, yuacTBOBaTh B CAMOYTPABICHUH B MPo(eccruoHaIbHOMN
00pa30BaTeNbHON OpraHu3aluu 1 IeTCKO-IOHOIIECKUX OPraHu3alusiX.
YMeHHe B3auMOJEHCTBOBATh ¢ COLMAIIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C UX JIP 1.6
(GYHKIMSAMU ¥ Ha3HAYCHUEM.
['0TOBHOCTB K T'yMaHUTapHOW U BOJIOHTEPCKOU NEATEIBHOCTH. JIP 1.7

2. [latpuoTnyeckoe BOCIIUTAHUE
CpopMUpOBaHHOCTH POCCUUCKOM IPaskIaHCKOM UIEHTUYHOCTH, MATPUOTU3MA, JIP 2.1
YBaXEHMsI K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTHU nepe] PouHoii, roproctu
3a CBOM Kpaii, CBOXO PonnHy, CBOM SI3BIK U KYJIBTYpY, IPOLIOE U HACTOSILEE
MHOTOHaIlMOHAIbHOIO Hapojaa Poccuu.
[{eHHOCTHOE OTHOLIEHUE K FOCYAAapPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U JIP 2.2
MIPUPOJHOMY HACIIEINI0, TaMSTHUKAM, TPAAULMSIM Hapo1oB Poccuu, 1OCTHKEHUAM
Poccun B Hayke, HICKyCCTBE, CIOPTE, TEXHOJIOTUSAX U TPYE.
Wneitnast yOex1eHHOCTh, TOTOBHOCTb K CITy>K€HHUIO U 3anuTe OTedecTna, JP 2.3
OTBETCTBEHHOCTbH 32 €r0 Cy/b0Yy.
3. lyXOBHO-HPABCTBEHHOE BOCIINTAHHE

Oco3HaHME TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia JIP 3.1
ChopMupoBaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHS JIP 3.2
CriocoOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PEILICHHS, JIP 3.3
OpPUEHTHUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH
Oco3HaHue JUYHOTO BKJIa/1a B IOCTPOEHUE YCTONUNBOrO Oy IyIIero JIP 3.4
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM U (UJTK) APYTUM YJI€HAM CEMBH, JIP 3.5
CO3/IaHHIO CEMBU HA OCHOBE OCO3HAHHOTO MTPUHSTHS LIEHHOCTEN
CEMEWHOM )KM3HU B COOTBETCTBHUHM € TPaJULUsAMHU Hapo1oB Poccun

4. JcTreTH4YecKoe BOCNIMTAHME
DcTeTudecKkoe OTHOIIEHHE K MUPY, BKITIOUas 3CTETUKY ObITa, HAyYHOTO U JIP 4.1
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Ia U OOIIECTBEHHBIX OTHOIICHUN
CriocoOHOCTh BOCTIPMHUMATh Pa3IMYHbIE BUIbI UCKYCCTBA, TPAJUIIMUA U TBOPUYECTBO JIP 4.2

CBOCTO U APYI'UX HAPOAOB, OIYIIAaTh SMOILIMOHAJIBHOC

BO3ACHCTBHE HCKYCCTBa
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YOeXIEHHOCTh B 3HAUUMOCTH IS JIMYHOCTH U O0IIECTBA OTEUECTBEHHOIO U JIP 4.3
MHUPOBOTO UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAULIMA U HAPOJIHOTO
TBOpUYECTBA
['0oTOBHOCTB K CaMOBBIpaXEHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMIICHUE JP 4.4
MPOSIBJIATH KaUeCTBA TBOPUECKOM JINUHOCTH
S. ®usuyeckoe BOCIUTAHUE
CdopMHUpOBaHHOCTH 3/I0POBOTO U OE30IACHOTO 00pa3a KU3HH, OTBETCTBEHHOTO JIP 5.1
OTHOLLIEHUS K CBOEMY 3/I0POBBIO
[TorpeGHOCTD B (PU3HMUECKOM COBEPILICHCTBOBAHUH, 3aHATHIX JIP 5.2
CIIOPTUBHOO3/I0POBUTEIILHOM 1€ATEIbHOCTHIO
AKTHBHOE HENPUATHE BPEIHBIX MPUBBIYCK M HHBIX ()OPM MPUUMHEHUS BpeIa JIP 5.3
($u3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO
6. TpynoBoe BocnuTaHue
['oTOBHOCTH K TPyly, OCO3HaHHE IICHHOCTH MacTEePCTBA, TPYA0t00He. JIP 6.1
['0TOBHOCTB K aKTMBHOM AEATEIBHOCTH TEXHOJIOTHYECKOW U COLIMATIbHOM JIP 6.2
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHATH TaKyIO J€ATEIbHOCTb.
HuTepec k paznuuHbiM chepam npodeccuoHaNbHON AeITeTbHOCTH, YMEHUE JIP 6.3
COBEpIIaTh OCO3HAHHBIN BBIOOP OyAylIel npodeccun U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI.
['OTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSKEHUN JIP 6.4
BCEH KU3HHU.
7. JKoJI0THYECKOEe BOCTIMTAHHE
ChopmupoBaHHOCTH HKOJIOTUYECKON KYIBTYPhl, HIOHUMAaHUE BIUSIHUS COLUATIBHO- JP 7.1
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIIBHOU CPEbL,
0CO3HaHME TII00AILHOTO XapaKTepa SKOJIOIHYECKUX MPoOIeM.
[InanupoBaHue U OCYLIECTBICHUE NEUCTBUI B OKPYIKAIOILEH Cpeie HA OCHOBE JIP 7.2
3HaHUS 1Nl yCTOMYMBOrO pa3BUTHS YEIOBEUYECTBA.
AKTHBHOE HENPUATHE AEUCTBUMN, IPUHOCSIINX BPE OKPYKAIOILEH Cpele. JIP 7.3
YMeHue nporHo3upoBaTh HEOJArOMPUITHBIE SKOJIOTUYECKHUE MTOCIIEICTBUS JIP 7.4
MIPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.
Pacmmpenue onbita AeATEIBHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH. JIP 7.5
8. IleHHOCTH HAYYHOI'0 NTO3HAHMSA
CchopMupoBaHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO JIP 8.1
Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTE KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHpE.
CoBepHIeHCTBOBAHUE A3BIKOBOM M UATATEIbCKON KYJIbTYPbI KaK CpPEJCTBA JIP 8.2
B3aUMOJCHCTBUS MEXKY JIFOJIbMU U TMIO3HAHUS MUpA.
Oco3HaHue [IECHHOCTH HAyYHOU AESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh JIP 8.3

IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

2.1. O0beM y4eOHOr0 npeaMeTa U BUAbI Y4eOHOl padoThl

O0bem yueOHOro mpeaMera U BUAbI y4eOHOil padoThI

Buj yuedHoii pa6oTsi

O0neM B yacax

O0bem oOpa3oBaTeIbHOI MpOrpaMMbl y4eOHOT0 IpeaAMeTa 78
OcHoBHoOe coaep:KaHue 78
B TOM YHCIIE:

TeopeTniyeckoe oOyueHue 40
MPaKTUYECKUE 3aHATHUS 38
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJeP:KAHHE 0
BT. 4.:

TEOpETHIECKOe 00yUeHHE 0
MIPAKTUIECKUE 3aHATHUSL 0
IIpome:xxyTounas arrecrauus (AuddepeHIUpPOBaAHHBII 3a4eT) 2
HUTOrO: 78
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1.1 TemaTHYeCKHIi IVIaH U COAepKaHUe 06111e06pa30BaTE/ILHOrO0 MpeAMeTa

Koapl 001IMX KOMIETEHIHHH,
JMYHOCTHBIX U

Conep:xanue yue0HOro MaTepuasa (0CHOBHoOe U nMpodeccHoOHATbHO- NnpeaIMeTHBIX
HaumeHnoBanue O0bem
pa3Ieion 1 Tem OPHEHTI/IpOBaHHOC),HQIﬁOpaTOprIe U IMIPAKTHYECKUE 3aHATHUSA, 4ACOB pe3yabTaToB,
NPpUKJIAAHOA MOYJIb (l)OpMHpOBaHH]O
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT NMPOrpaMMbl
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
XUMHAYECKHX
SJIEMCHTOB 1 CoBpeMeHHast MOJIENb CTPOCHHS aTOMa. DJIEKTPOHHA KOHPUTYpaIns aToMa.
npupoAa Kitaccugukanms XUMUYECKHUX JJIEMEHTOB (-, P-, d-3J1eMeHTHI). BaieHTHBIC JICKTPOHBI.
XuMpHeckon BasleHTHOCTD. DIEKTPOHHAATIPUPO/IA XUMUYECKOM CBSA3U. DJIEKTPOOTPULIATEIHLHOCTD.
CBASH KoBaneHtHas cBs3b, €€ Pa3HOBUIHOCTH HMEXaHU3MBbI 00pa30BaHusi (0OMEHHBIA H JOHOPHO- 4
akrenTopHbii). MonHas cBs3b. MeTamudeckas CBs3b. BogopoaHas CBs3b.
MexMoJIeKyJIIpHbIE B3aUMOAEHCTBHUSL.
W30T011b1, 0CHOBHOE U BO30YKJICHHOE COCTOSTHIE aTOMa, THOPUIN3AIS aTOMHBIX OpOUTAJICH.
IIpakTHyeckue 3aHATHSA 2
Penrenue npakTHUeCKUX 3aJlaHK Ha COCTAaBIICHHE 3JIEKTPOHHO-Tpadudeckux GopmyIt aeMeHToB 1—
4
TIEPHOOB.
Pemrenue 3agannii Ha UCTIONB30BAHNE XMMHUYECKON CUMBOJIMKY U Ha3BaHUH 2
COCIMHEHHNI NOHOMEHKIAaType
MEXKTYHAPOTHOTO COI03a TEOPETUIECKOM 1 MPUKIIAIHON XUMUHU U TPUBHATHLHBIX
Ha3BaHWUH AJSICOCTABIICHUS
XUMHAYECKHUX (POPMYIT ABYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(UI0B, THAPUAOB U T.I1.) U APYTUX
HEOPTraHMYECKUX COSAMHEHNUH OT/IENBHBIX KIIACCOB.
Tema 1.2. OcHoBHOe cojiep:kaHne 2 OK 01
Ilepuoaunueckuit OK 02
3aKOH W Talbmuua Teopernyeckoe o0y4yenue
JLH. Menpencesa IIpakTHYeckne 3aHATHSA 2
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[Tepuonuueckas cucreMa xumuieckux siaemeHToB . 1. MenneneeBa. dusndeckuil cMbIC
[lepuoanueckoro 3axona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro 37eMeHTa B [lepuonuyeckoit cucteme. MUPOBO33pEHUECKOE U HAYUYHOE 3HAYCHUE
[Tepnonnueckoro 3akona [[.1. Menneneena. [Iporaosst JI.M1. MenneneeBa. OTKpHITHE HOBBIX
XUMUYECKUX IJIEMCHTOB.

Perienre mpakTUKO-OPUECHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HA XapaKTEPU3AIUI0 XUMUIECKUX
3JIEMEHTOB

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

XUMUYECKUX JIEMEHTOB B COOTBETCTBHE C UX SJICKTPOHHBIM CTPOSCHUEM U TIOJIOKEHUEM B MEPUOTUUECKON
cHCTeMe XuMHUIeCKuX 3j1eMeHToB JI.J1. MenaeneeBay.

Paznmen 2. XumMuueckne peakuuu

Tema 2.1. Tumnsr
XUMHNYCCKHUX
peaxuuii

OcHoBHOe coiepkaHne

Teoperuueckoe o0yueHue

Knaccudukanus v TUIBI XUMUYECKUX PEAKIUI C yYacTHEM HEOPraHMYECKHUX BELIECCTB.
KoanuecTBeHHbIE OTHOILIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U pacyeThl 11O
YPaBHEHMSIM XUMHYECKHX peakunii. Monb Kak eluHMIIa KOJM4YecTBa BemecTsa. MossipHas Macca.
3aKOHBI COXpaHEHHS MACCHI ¥ SHEPTUH. 3aKoH ABoraapo. MomnsipHbIil 00beM ra30B. OTHOCHTETbHAS
IUIOTHOCTb I'a30B.

Peakunyn koMmiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHWYECKUX BEIIECTB (Ha puMepe
THJIPOKCOKOMIUICKCOB IIMHKA U aJ'IIOMI/IHI/ISI).

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 XapaKTEPUCTUK MPOIYKTa PEaKIINU COSMHEHUS, €CIIH OHO M3 BEIIECTB IaHO B N30BITKE
W/WH CONEPKUT puMecH. Pacuetr MaccoBoi mim 00bEMHOH JI0JIH BBIXO/A MPOJYKTA PEaKIHH
COCIMHCHIS OT TEOPETUIECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHHI Ta30B. PacdueT macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa PEAKIIH, ECIIA OJTHO U3 BEIIECTB JJaHO B BUJIE PACTBOPA C OMPEAEICHHON
MAacCOBOM 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 HCOPraHU4YCCKUEC OKUCIIUTEIIN U

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

OK 01
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Tema 2.2. OcHOBHOe coiep:KaHue OK 01
OINEKTPOIUTHYECKR | Tegpernueckoe 06ydenue 2
s AMCCOLUays U = =
HOHHEL OGMCH Teopust 3neKTPOAUTHIECKON Arcconuannu. Peakiuyu nonHoro oomeHa. CocraBieHne peakLuil HOHHOTO
00MEHa IIyTeM COCTaBJICHHS X IOJIHBIX U COKPAILICHHBIX HOHHBIX YPAaBHCHHH. 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 CJIA0BIMU ITPOTOJUTAMH, U HX
peakuuii ¢
pacTBopamH IIeIo4r 1 kKapooHaTa Hatpus. CocTaBlieHHE peaKHid THAPOIIN3a COJICH.
KonTpoabnas
CrpoeHue BelecTBa U XUMHUECKUE PEAKIIUH. 2
patGora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX BelIeCTB 14
Tema 3.1. OcHoBHOE coiepKanme OK 01
Knaccndurars, Teoperudeckoe ody4enue OK 02
HOMEHKJIATypa " v
CTDOCHIE [Ipenmer Heoprannveckoil XuMuH. B3aumMocBs3p Heoprannieckux BemecTs. Kinaccudukanys
P Heopranuyeckux seuiects. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB
HCOpraHHHCCKUX (oKcuABl, THAPOKCHIBI, KUCTIOTH, coyin). HoMeHKnaTypa 1 Ha3BaHHE HEOPraHWYECKUX BELIECTB UCXOS
BEIICCTB 13 UX XUMHUYECKON (OPMYJIBI MIIM COCTABJICHNE XUMUUYECKOH (hOpMYJIbl HCXOAS N3 Ha3BaHUS BELIECTBA 110
MEXyHapOIHON WM TPUBUAILHOW HOMEHKJIAType. 2
MesxMoneKysipHble B3auMoieiicTBus. KpucramioruapaTsl. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucramnmueckue u amopgHble BemiecTBa. THITBI KPUCTAIMYECKUX PELIETOK (ATOMHAsL, MOJIEKYJIApHAs,
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 3aJJaHUN TI0 KIIacCU(HUKAIINY, HOMEHKIIATYPE U XUMHUYECKUM (popMynam
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIAaCCOB (HaSBIBaTI) 1 COCTaBJIATH q)OpMy.HBI XHUMHUYCCKUX BCHICCTB,
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 coJep:KaHHe 12 OK 01
XUMHUMCCKNE Teopernyeckoe oGyuenue 6 OK 02
CBOWCTBa -
HEOpraHIECKHX Mertamel. OOmpe (u3udecKkne 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 hu3ndeckie 1 XUMUISCKHAE CBOMCTBA HEMETAILTOB. T HITMYHBIC CBOMCTBA METAJIOB
IY-YII 2
rpynm. Kitaccndukarys 1 HOMEHKIIaTypa COeTMHEHHI HeMeTayutoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB
B IIpUpOJIE.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIOB, KUCIOT,
cojieid U zp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEIIECTB, BOJOPOTHBIX COCAMHEHHI, 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 mpuMeHEHHE SJIEKTPOIIN3a JUTS TIOTYIeHUS 2
bITY 1 Ha IICI0OYHBIX, HICJIOYHO3CMCIIBHBIX MECTAJIJIOB U aJIIOMUHUA. CTEeKIIO ¥ CHIIMKaTHasS ITPOMBITIIJIICHHOCTD.
[pOU3BOACTBC [Ipo6GiemMa 0TXO/I0B ¥ TOOOYHBIX IPOITYKTOB.
IIpakTHYeckne 3aHATHSA 2
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3aZ[aHI/If/’I 0 poJin HCOpFaHI/I‘{CCKOﬁ XUMHUHU B Pa3BUTUU MCIUITUHEI,

CO3JITaHUM HOBBIX MaTEpUaNIOB (B CTPOUTENIBCTBE U AP. OTPACIAX MIPOMBIIIICHHOCTH), 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 28
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 CTPOEHMs OpraHmdeckux coennHeHuil A.M. bytneposa.
BELIECTB VYrnepoaHbIii CKeleT OpraHuYeckoil 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
apOMAaTHUYECKHE YTJIEBOJNOPOABI, CHUPTHI, (PEHOJIBI, aJbIEruibl, KETOHbI, KapOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHUE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYINl OPraHMYECKHX BEIIECTB OTIENIbHBIX 2
KJIaCCOB, MCIIOJIB3YSl X HAa3BaHMA 0 CHCTEMAaTHYECKOW HOMeHKIaType. Pacdersl nmpocreiimeit popmysl
OpPTaHMYECKON MOJIEKYJIBI,
MCXOJIs1 U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CpolictBa | OCHOBHOe coep:KaHue 14 OK 01
OpraHMICecKuX Teopernueckoe 00y4uenne 10 OK 02
COETMHEHHH = "
OU3NKO-XUMHYECKHE CBOWCTBA OPTaHNIECKIX COEAMHEHNH OTAENBHBIX KIacCOB (0COOEHHOCTH
KJaccu(puKay 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHUECKHMA P 1 o0mast GopmyJia; H30MepHs;
(pm3nyecKue CBOICTBA;
XMMUYECKHE CBOMCTBA; CIOCOOBI MOTyYeHHS):
— IpeJIesIbHBIE YIIIEBOIOPObl. ['opeHre MeTaHa KaKk OMH U3 OCHOBHBIX HCTOUHUKOB TEIIA 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 UCIONb30BaHus. ['opeHne aneTuiieHa Kak HICTOYHHUK BEICOKOTEMIIEPATypHOTO IJIAMEHU JUIS CBAPKU H
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;

— a30TconeprKaIIre COSTUHEHHUS (AaMUHBI 1 aMUHOKHUCIIOTBI, OCIIKH).

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 padota «llonyueHue 3TuneHa v U3y4eHHE €ro CBOUCTBY.

[lony4enue sTuneHa U3 3TaHOJIA B Ja0OPATOPUH U U3YUYEHHUE ero GU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBinenue peakuuii IpUCOSINHEHUS U OKHUCIICHUS Ha IPUMeEpE 3THiIeHA. Perrenne pacyeTHbIX
3aJau C UCIOJIb30BaHUEM IJIOTHOCTH I'a30B 110 BOAOPOLY U BO3ILYXY.

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

OcHoBHOe coiep:kaHue

Teoperuueckoe o0yueHue

buoopranudeckue coenunenus. [Ipumenenne u Guosnornyeckasi posib yriaeBooB. OKUCICHUE YITIEBOIOB
— 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 HCKYCCTBEHHBIE BOJIOKHA, UX CTpOCHHE, cBoiicTBa. IIpakTHyeckoe HCIOIb30BAHUE
BOJIOKOH. CHHTETHYECKHUE IUIEHKU: M30JISILUS U1 IIPOBOIOB, MEMOPaHBI sl OIPECHEHUS BObI, 3aLLIUTHBIC 2
IUIGHKA A1 aBTOMOOWIEH, IJIacThIpH, XUPYpruueckue MoBs3KU. HoBble TexHOIOTHMHM JanbHEHHIEro
COBEPILICHCTBOBAHUS 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 npakTHKO-OpUEHTUPOBAHHBIX 33aJaHUI 10 COCTABICHUIO XUMHUYECKUX PEAKIUH,
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 12
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 BEIIeCTB, 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 XHMHYECKOH pEeakiMy OT KOHIICHTPAIUW pPEarupyrolluX BEIICCTB W
TEMIIepaTyphl.

Jlabopatophas paboTta Ha BEIOOD:

1. JlaGoparopras pabora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAaKIMH OT KOHIEHTPAIMu

pearupyronmx BemiecTB». lcciaenoBaHue 3aBUCMMOCTH CKOPOCTH PEAKLIUMM OT KOHLEHTPALUU. 2
Omnpenenenne KOHCTAHTBI CKOPOCTH PeaKkIMU rpaduaecKuM METOJOM.
2. JlaGopatopnas pabGora «OmnpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKIHMH OT TEMIIEPATyphD.
HccnenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIIepaTyphl. Pacdet sHepriuy akTHBAaLlMU PEaKIIHH.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHUI Ha aHANN3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH
XHUMUYECKOH peaku.
Tema 5.2. OcHoBHOe cojiep:kaHmne
TepMOMHAMHUYECK | Tegpernueckoe 0byuenue OK 01
1€ SAKOHOMEPHOCTH Krnaccudukanms XuMHUYIeCKAX peakiuii: Mo TeroBoMy 3 deKTy (9K30TepMHUIECKUe, YHAOTEPMUIECKIIE) OK 02
MIPOTEKaHUs ’ .
mo obOparumocti (oOpatuMbie W HeoOpaTumble). TeruioBeie A(PGEKTH XUMHYECKHUX PEaKITHA.
XHMqufKHX Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMUYIECKOE PAaBHOBECHE U €r0 CMEIEHUE MO
peaKiuu. NEWCTBHEM pa3IM4HBIX (DAKTOPOB (KOHLEHTPALMs PEarcHTOB WM IPOAYKTOB DPEAKIMM, IaBIICHHE, 2
PapnoBecue TeMmIeparypa) JJisl CO37aHus ONTUMAITLHBIX YCIOBUI MPOTEKAHUS XUMHYECKHUX MPOIECCOB.
XUMHYCCKHAX [onsitre 06 sHTANBIUU U SHTporMU. DHeprus ['nd0ca. 3akoH ['ecca u cnencreus u3 Hero. Poib cMenienus
peaKiuii PaBHOBECHS B TEXHOJOTMYECKUX MPOLECCaX.
I[IpakTHYecKkue 3aHATHS 2
punnun Jle llatense. BiusiHue pa3nuiHbix GakTOpOB Ha H3MEHEHHE PAaBHOBECHS] XUMHUYECKHX
peaknuii. 3aKoH IEHCTBYIOIMX MacC M KOHCTAaHTa XUMHUYECKOTO paBHOBeCHS. PacueTsl paBHOBECHBIX
KOHIIEHTPALMH Pearnpyronx BEIEeCTB U NPOAYKTOB peakuil. PacueTs! TeroBoro 3gdexra peakum. 2
Penienue npakTMKO-OpUEHTUPOBAHHBIX 3ajaHUI Ha TpuMeHenue npunnuna Jle-1larenbe 1151 HAX0XKACHUS
HaTpaBJICHUS CMEIIICHNS] PABHOBECHS XUMHUECKOW pEaKIMy U aHainu3 (JaKTOPOB, BIHSIONINX HAa CMEIICHUE
XMMUYECKOT0 PaBHOBECHSI.
JlaGopaTopHbIe 3aHATHSA 2
JlaGopatopHas pabota «/3yueHne BIUsSHUS Pa3IMUHBIX (PAKTOPOB HA CMEIIEHNE XUMUIECKOTO
paBHOBecHs». MccnenoBanue BAMSAHUS N3MEHEHUs] KOHLEHTPALWH BEIIECTB, PEaKLUK CPEIbl U 2
TeMIIepaTypsl Ha CMEILCHHE
XMMUYECKOro paBHOBecHs. CpaBHEHHUE MOJTyYEHHBIX Pe3yJIbTaTOB C TEOPETUYECKH POTHO3UPYEMBIMH Ha
ocHoBe npuHiuna Jle [lartense.
KonTpoabnas C .
KOPOCTh XUMHUYECKON PEaKIIMi 1 XUMHUYECKOE PAaBHOBECHE. 2
pabora 4
Pazgen 6. JucnepcHbie cHCTEMBbI 10
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Tema 6.1. OcHoBHOe cojiep:KaHne 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.

Knaccudukanus nucnepcHslx cucteM no cocraBy. CTtpoeHue U (DakTOpbl YCTOMYMBOCTH AUCIEPCHBIX

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[aHHﬁ Ha JUCTICPCHBIC CUCTCMbI, UCITIOJIL3YEMBIC 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 JHUCHEPCHBIX 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

KadecTBeHHbIE XMMUYECKHE PEAKIINH, XapaKTepHbIE I OOHAPYKEHUSI HEOPIraHUUECKUX BEIIECTB
(xaToHOB 1 aHHOHOB). COCTaBNIeHNE YPaBHEHUH peakuuii oOHapykeHus KatnoHoB [-VI rpymnn u
AQHHOHOB, B T.4. B MOJICKYJISIPHOM 1 MOHHOH (popMmax.

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 — Hukensi. OnucaHue HaOM0JaeMbIX SBIEHHH U COCTAaBJICHHE
XUMHMYECKUX PEaKIuii.
2. JJabopaTopHas paboTa « AHATUTUYECKUE PEAKIIMU aHHOHOB.
[IpoBeneHme Ka4eCTBEHHBIX PEAKIUN, HCTIONB3YEMBIX ISl OOHApYKEHHUS aHMOHOB: KapOoHara,
tdocdara, cynpdara, cynpduna, HuTpara, 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 PCAKIIH, XapaKTepHbIC 11 oOHapyXeHus OTACIIBHBIX KI1aCCOB
TACCOR C ;graﬂnqecxnx COeAMHEHMH: (PEHOJIOB, ANBJCTHIOB, KPaxMaja, YKCYyCHOM KHCIOTbI, AMUHOKHUCIIOT U 2
HMCTIONE30BAHUCM Henatypaiusi 6eKOB IIPH HATrPEBaHUH, IBETHBIE PEAKIIH OEIIKOB.
Ka9CCTBCHHRIX CocraBiieHHE Ka9eCTBEHHBIX PEaKIMii 0OHAPYKEHHUS OPraHUUYECKUX COSTMHEHUH OT/ICTbHBIX KJIACCOB.
peaximn JlaGopaTopHbIe 3aHATHUS 2
OOHapy xeHHe OPraHMYECKUX COSTMHEHUH OT/IENIbHBIX KIIacCOB.
JlaboparopHas paboTta Ha BEIOOD:
1. JlaGoparopHas pa6ora «KaueCcTBEHHbIE pEaKIMU HA OT/AENBHBIE KJIACCHl OPraHMYECKUX BEIECTBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIMA, HCIIOIb3YEMbIX JJIsi OOHAPY)KEHHsI OPraHUYECKUX BEIECTB 2
Pa3NUYHBIX KJIACCOB: ()EHOJIOB, AJIBAETHIOB, KpaxMala, YKCyCHOM KUCIIOTbhI, aMUHOKHCIIOT, OEJIKOB 1
ap. Onucanve HaOMIOAAEMBIX SBJICHUH U COCTABIICHNE XUMUYECKUX PEAKIUN H/HUIH CXEM.
2. JlaGoparopHas pa6ota «KauecTBEHHBIN aHAIM3 OPraHMYECKMX COEIAMHEHUH 10 (PYHKIIMOHAIBHBIM
rpymmam.
HpOBeHeHI/Ie Ka4C€CTBCHHBIX peaKHHﬁ, HCIOJB3YEMBIX JIJISA paCliO3HaBaHHA OPraHNYCCKUX BEIIECTB
OTAENBHBIX KIIaCCOB MO (PYHKIHUOHAIBHBIM IPyNIIaM: Ha IPUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KHUCIIOT,
CHUPTOB U (DEHOJIOB,
JIBJCTUIOB U KeTOHOB. Oucanne Hab0AaeMbIX SBJICHUI U COCTaBJICHNE XUMHUYECKUX PEaKIIMi 1/ UIH
CXEM.
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COlepKaHMe (Coep:KaHMe NPUKJIAJTHOTO0 MOAYJIsS) 22
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 IpakTHyeckne 3aHsATHS 6 OK 04
TIPOM3BOACTBCHHON 56 jorpueckas 6e30MaCHOCTb MOCIIEACTBUI OBITOBO M IPOM3BOICTBEHHOM JI€ATEIbHOCTH YEIOBEKa, 4 OK 07
ACATEIBHOCTH CBsI3aHHAs C MEePepa0O0TKOM BEUIECTB; MOUCK M aHAIM3 XUMUUECKON HH()OPMAIIUU U3 Pa3IHYHBIX
HeoBeKa HCTOYHUKOB (Hay4Has M y4yeOHO-Hay4dHas JTUTEepaTypa, CpeACTBa MacCOBOH HH(POPMAIINH, CETh

WuTepuer u npyrue).

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

MIPOM3BOICTBEHHOM JIEATEIFHOCTH YeJI0BEKa, CBA3aHHOW C TIepepadOTKOMN 1 IMOTyIeHHUEM BEIIECTB, a

TaK)Xe C KOJIOTHYECKOH Oe30IaCHOCTHIO. 2

3amura Keiica: [IpencraBienue pe3ynbTaTOB pelIeHHs KEHCOB (BBICTYIUIEHUE C TIPE3CHTAITHEH )
*Paznen 9.1. UcciienoBaHue U1 XMMHYECKUIH aHAIN3 00beKTOB OUOocdephI (/151 yKPYNIHEHHBIX TPy clenuaabHOCTell/ 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 xumudeckrne peakTuBbl. OCHOBHEIE TabopaTopHeIe onepamnun. JlabopaTopHoe 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 BHTy U HA3HAYCHUIO, HCXOJIS U3 €€ XUMHYECKOTO COCTaBa. OK 07
XUMUUYECKUM OpranojenTHaecKie CBOMCTBRA (3ammax, Ipo3pavHOCTh, IIBETHOCTh, MyTHOCTH) BOBI. KHCITOTHOCTS U
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 XUMHUYECKHMHU CIIOCO0aMHU.
Crioco0bI ycTpaHEeHUs TIOCTOSTHHOM KECTKOCTH.
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IIpakTH4eckue 3aHATHSA

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

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

pacyeT KOHLIEHTPALUH 3arps3HAIOLINX BEIIECTB U UX CPAaBHEHUE C MPEJEIBbHO IOy CTUMBIMHU
koHueHTparmamu ([1IJK).

JlaGopaTopHble 3aHITHS

HccnenoBanne XMMHYECKOTO COCTaBa POO BOJBI.

JlaGopaTtopHas paboTa Ha BEIOOD:

1. JlaGoparopuas pa6ora « OUKCTKa BOIBI OT 3arPSI3HEHMID).

Hcnonp3oBanue MeTOI0B PUIBTPOBAHUS U aACOPOITUH IS OTACICHUS 3arPI3HEHNHN B HICCIIEyeMON
npo6e 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.

Onpenenenune pH cpepl ¢ TOMOIIBIO YHUBEPCATHHOTO HHANKATOpa. Mcmons30Banne THTPOBAHUS IS
ompeiesieHust KUCIOTHOCTH. OnpeaenieHne o01Iei KHCIOTHOCTH BOJIBI, pacdeT cBOOOTHON
kucinoTHocTH. OnpeaeneHue ooduiel u cBoboHOH menoyHocTr. CocTaBlieHHE YpaBHEHHH peakiuii,
MPOTEKAIOUIHX MPH ONpPeJIeIEHNH KUCIIOTHOCTH/ MIETIOYHOCTH MPOO BOABI. Y CTaHOBJICHUE CITOCOOO0B
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 3aBUCMMOCTH OT COCTaBa COJICH JKeCTKOCTH. Pelienue
3KCHepHMeHTaJ'IBHOI7] 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
Xumueckui TeopeTnueckoe oGyueHne OK 02
KOHTpOJIb KauecTBa |KadecTBEeHHBINH XMMHYECKHU COCTAaB MPOAYKTOB NMUTaHUA. BemecTsa, Ganpcuduimpyromue mpo yKThl OK 07

POYKTOB TUTAHMS

MATaHUS, U BEIIECTBA, 3arPS3HSIONTNE TPOAYKTHI TuTaHus. OnpenereHne 3arpsa3HsomnX XUMHIECKIX
BEIIECTB B
MPOJyKTaxX MUTAHUS, OIPEJECICHUE BEILIECTB, HE 3asBICHHBIX B COCTABE MPOIYKTOB MMUTAHUS.

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-OPUEHTHPOBAHHBIX 33124 110 KYJIMHAPHOW TEMATHKE PA3JINIHBIX THIIOB.
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JlabopaTopHbIe 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
(bpyKTOB). AHAJIN3 YPOBHS 3arpsA3HEHHS HUTPATAMH 10 HHTEHCHMBHOCTH OKpAIIMBaHHS MPOAYKTOB
peakiuu.

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

HUccnenoBanne MOJIOUHBIX TPOJYKTOB Ha HANIWYHME Kpaxmana. lccliemoBaHue MPOAYKTOB Ha HAMYHUA
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, OMMMCAHUE BO3MOKHOCTEH e¢ MPUMCHEHUSI.

TpeOGoBaHMs K KaUeCTBY IIOYBBI PA3IMYHOIO HazHa4YeHUs. OnucaHue 0COOCHHOCTEH UCIIOIB30BaHUS TOYB
B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIyUIIICHHS Ka4eCTBa IIOYB B 3aBUCUMOCTH OT Ha3HAYCHMUSI.

O0macT UCIONBF30BaHMS OPTaHMYECKUX YAOOPEHHUH B 3aBUCHMOCTH OT KAY€CTBEHHOTO COCTaBa.
Ornucanne OpraHnYecKuX yao0OpeHnid U NX IPUMEHEHHEe B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUHOCTH.

IIpakTuyeckue 3aHATHSA

Obnactu Ha3HAYeHUs (IPUMEHEHUS) TIOUBBI, HCXO/IS U3 KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTAaBA.
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. JlaGoparopnas pabota «OOHapyXeHHE HEOPraHMYECKUX MPUMECE B TPoOax».

[IpurorosieHre MPOOHI MOYBHI JIJISI UCCIICTOBAHUS KUCIOTHOCTH/IIEIIOYHOCTH, HEOPTaHUYSCKUX
3arpsi3HeHuid. OOHapyXeHHE XJIOPU- U Cyb(aT-uoHOB B mpobe nouBsl. COCTaBlIcHUE YpaBHEHUH
peakuuii ooHapy ) eHus1. CpaBHEHHE MTOTy9IeHHBIX IMOKa3aTeleld ¢ HOPMAaTUBHBIMH (CTIPAaBOYHBIMH)
3HAYCHUSIMH.

2. Jlaboparopnas pabora «Onpeneneaue pH BOAHOM BBITSHKKH MOYBEI, €€ KUCIOTHOCTH U
HIEIOYHOCTHY. Vcciie[oBaHNE BOTHBIX BBITSHKEK 00pa3lloB FOTOBBIX TOYBEHHBIX CMecel (11 pa3HbIX
TUTIOB pactenuit). Onpezencare pH MOYBBI ¢ UCTIONB30BaHHEM HHIAMKATOPOB. OIIEHKa TUTIOB TIOYB B
MIPEACTABICHHBIX 00pasnax (CHILHOKHCIAs, KUCIas, CITa00KUCIas, HEUTpaIbHas, IIICTOTHAS ).

Tema 9.1.5. OcHoBHOE coepKanme 10 OK 01
HgCHeHOB%HHeq) Teopernueckoe ody4enune 2 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.
Mertozp! ToncKa, aHau3a 1 00padoTKN HHPOPMAIIH O TIPOSKTE B PA3ITHMYHBIX HCTOYHHUKAX.
IIpakTHYeckue 3aHATHS
O6ocHOBaHKE aKTyaTbHOCTH BEIOpaHHOM TeMbl. BrIsiBiieHNE TIpo0IeMBbl HccieoBaHus. Beioop 00bekToB 1 2
METOZIOB uccienoBaHusi. [locraHoBKka weneld W 3amau  wucciepoBanusa. OmnpeneneHue MPOAYKTa
uccienoBanus. OnpeseneHne 3TaloB U COCTABIICHNE TUIAHA UCCIIETOBAHMSL.
3amuTa mpoekta: [lperncraBieHne pe3yabTaTOB BBIIOJHEHUS Y4YeOHO-MCCIEIOBATEIBCKUX HPOEKTOB 2
(BBICTYILIIEHHE C TIPE3CHTAIIHEH).
JlaGopaTopHbIe 3aHATHUS 4
HccnenoBanre npeiokeHHOTo 00bEKTa Ha KUCJIOTHOCTD, IIEI0YHOCTh, XHMHUYECKUI cOCTaB
(3arpsA3HUATENN, MAKPO- U MUKPO3JIeMeHThI). O0paboTka pe3yibTaToB HccieaoBanus. OlieHKa KauecTBa 4
HCCIIeyeMOro 00BbEKTa,
UCXO0JIs U3 PE3YIbTATOB XUMHYECKOTO aHAIN3A.
Bcero: 78
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3. YCJ10BHA PEAJIM3ALIUU TPOTPAMMBI OBIIEOBPA30OBATEJ/IBHOI'O
INPEAMETA OOI1.12 XUMHUA

3.1. Tpe6oBaHUsA K MUHMMAJ/IbHOMY MaTePHATbHO-TEXHUYECKOMY 06ecreYeHn 1o

Jns  peanuzanuu  mporpammbl - oOmieoOpazoBarensHoro npeamera OOIL12  Xumus
MIPEAYCMOTPEH CIICAYIONINE CIEIUATbHBIC TOMEIICHUS - KAOMHET XUMUYeCKUX TUCHHUILINH.

O0opynoBanne yue0HOro kadnHera (HarjsiiHble MOCO0OM):
- HaOOPBI IAPOCTEPKHEBBIX MOJIENEN MOJIEKYI,

- MOJICTTH KPUCTAJUTMUECKUX PEIICTOK,
- KOJUIEKITUH MPOCTHIX U CIIOKHBIX BEIIECTB U/WIH KOJUICKIIHH ITOJIMMEPOB,
- KOJUTIEKITUS TOPHBIX MTOPOJI U MUHEPAJIOB,

- Tabauma Menzeneesa,

- yueOHbIC (PUITbMBI,

- nu¢poBbie 00pa30BaTEIBHBIC PECYPCHI.

Texnuyeckue cpeacTBa 00yUeHHS:
- KOMIIBIOTEP € YCTPOMCTBAMHU BOCIIPOM3BEICHHUS 3BYKa,

- IPUHTED,

- MyJIbTUMEIUA-TIPOSKTOP C SKPAHOM,
- MyJIbTUMEIUITHAS 10CKa,

- YKa3Ka-Tmpe3eHTep [ Mpe3eHTalui.

Oo6opynoBanue Jadoparopuu 1 padounx MecT JIadopaTopum:

MEH3YPKH, UIETKU- KaleJIbHUIIBI, TEPMOMETPbI, MUKPOCKOI, JIYIIbI, IPEAMETHBIC U TOKPOBHBIE
CTEeKJIa, IUIAHINETHl JUISI KamleldbHBIX peakuui, QuiabTpoBanmbHas Oymara, IPOMBIBAJIKH,
CTEKJITHHbIE TPOOUPKH, pE3UHOBBIE MPOOKH, (hoHApUKHU, HAOOP PEaKTHUBOB, CTEKJISTHHBIE MAJIIOUKH,
IITaTUBBI JUIA MPOOUPOK; MEPHbIE LMIMHJIPHI, BOPOHKU CTEKJISHHbBIE, BOPOHKHU IEIUTEIbHbIE
mmHApryeckue (50-100 mir), cTynku ¢ necTukoM, ¢apdopoBble YalIKU, THHLIETHI, (QUIBTPHI
OyMa’kHBIE, BaTa, MapJisi, YaCOBBIE CTEKJIA, MJIEKTPOIUIUTKH, JTAOOPAaTOPHBIE IITATUBBI, CIIUPTOBBIC
TOpENIKH, CIHMYKU, MPUOOp I MOJSydeHUus ra3zoB (Wi MpoOupKa C Ta300TBOJHON TpyOKoii),
Jiep KaTeNH sl MPOOMPOK, CKIISTHKH JUISI XPAHEHUS] pEaKTHBOB, Pa3AaTOUHBIC JIOTKH;, XHMUYECKHE
crakanbl (50, 100 u 200 mur); mImaTeny; MAHIETHI; TUTEIBbHBIC UL, CEKYHIOMEPHI (TaliMephl),
MepHbie Tpooupku (Ha 10-20 mi) u MepHbIe ko061 (25, 50, 100 u 200 mu), BoasiHas 6aHs (WU
TEPMOCTAT), CTEKJISHHbIC NaJOYKH, KOHHYeCKHe KoOJObl s TtutpoBanus (50 m 100 wmu);
UH/IMKATOpHBIE TOJOCKM Juid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAs IIKana;
YHUBEpCaJIbHBIA HHANKATOP; muneTku Ha 1, 10, 50 mu (mnu no3atopst Ha 1, 5 u 10 mi), GropeTku
JUISl TATPOBAHUS, MeauIMHCKUE mmpuitkl Ha 100—150 mut, maGopaTtopHbie /WM aHATUTHYCCKHE

Bechl, pH-MeTphI, cymibHBIN mKad, u ap. 1abopaTopHOE 000PYI0BaHUE.
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3.2. UudopmanoHHOE 06ecneyeHNe peain3aluu NPorpaMMmsl

Jns peanuzanuu mporpaMMmbl  OMOnMHMOTeYHBIH (DoHA 0O0pazoBaTEIbHOM OpraHU3aLUU
JIOJKEH MMETh TIeUaTHbBIC W/UJIH JIEKTPOHHBIE 00pa3oBaTeIbHble U MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JJIS1 UCIOJIb30BaHUA B 00pa30BATEIILHOM IIPOLIECCE, HE CTaplle IATH JIET C
MOMEHTA U3JIaHHS.

OcHOBHbIE HCTOYHUKHU

1. Audunorenosa U., babkos A.B., [TonkoB B.A. Xumus. YueOnuk u npaktukym s CIIO. -
M.: FOpaiit, 2019

2. TaiinykoBa b.M. TexHuKa v TEXHOJIOTHS TaOOPATOPHBIX paboT: yueOHOoe mocodue. - C-I16.:
Jlann, 2019

3. AndunorenoBa, U. B. Xumus: y4eOHUK M MPAKTHKYM JJIsI CPEIHETO pO(EeCcCHOHATBHOTO
obpazosanus / 1. B. Audunorenosa, A. B. baokos, B. A. ITonkoB. — 2-¢ U311., UCIIpP. U JIOIL.

— Mocksa: U3natensctBo HOpaiit, 2019. — 291 ¢. — (IlpodeccuonanbHoe oOpazoBaHme).

— ISBN 978-5-534-11719-6. — Tekcr: anekrponusiii // DBC IOpaiit [caiiT]

HNuTepHeT-pecypcebl:

1.TIerepOyprckoe obpazoBanue. — Pexum qoctyna: http://petersburgedu.ru/

2. UndopmarimonHo-o0pa3oBaTesbHbIN opall. — Pexxum gocryna: http://spbappo.ru/

3.1leHTp oleHKH KadecTBa 00pa3oBaHMs ¥ MHPOPMAITMOHHBIX TEXHOJIOTUH. — Pexxum
noctyna: http://www/rcokoit.ru/

4.Enunas kosutekuus nu(poBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pesxxum noctyna:
http://school-collection.edu.ru/

5.®ecTuBab NeAarorndeckux uae « OTKpeIThIi ypok». — Pexum nocryna:
http://festival.1september.ru/subjects/4/

6.Karanor ANIEKTPOHHBIX ~ OOpa3oBaTeNbHBIX  pecypcoB. —  Pexum  pocryna:
som.fsio.ru/subject.asp?id=10000755

7. @enepanbHbIi LIEHTP HH(OPMaLMOHHO-00pa30BaTeNbHbIX pecypcoB. — Pexum gocryna:
fcior.edu.ru/

8. Ypoku.Het. — PexuM gocryna: http://www.uroki.net/

9. Anxumuk. — Pexum noctyna: www.alhimik.ru/

10. KXypnan «buonorus». — Pexxum noctyna: www.bio.1september.ru

11. lleHTp 3neKTpoHHOTO 00pazoBanus «iaocy. — Pexxum nocrymna: www.edios.ru
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4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUA
OBINEOBPA3OBATEJ/IBHOI'O IIPEAMETA

KoHTpo1b M oOleHKa pe3ylbTaTOB OOYYECHHS OCYIIECTBIIACTCS MpErojaBaTesieM B
npolecce MPOBEACHUS NMPAKTHUECKUX 3aHATUH U JJAOOPaTOPHBIX PabOT, TECTUPOBAHUS, a TAKXKe
BBITOJIHEHHS 00YYarOIUMUCS HHIUBUAYaIbHBIX 33/1aHUH, IPOEKTOB, UCCIIeI0OBaHUN. Pe3ynbTaTsl
00y4YeHMsI OIPEJEIISAIOT, YTO 00yYaroluecs J0JKHbI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH 110
3aBEpLICHUY U3YUYEHUS IUCLUIUIMHBIL.

Jis popMupoBaHusl, KOHTPOJIA U OLEHKH PE3yJIbTaTOB OCBOEHHS YUEOHOM IUCIUIIIMHbI
UCTIOJIB3YETCSl CUCTEMA OLEHOYHBIX MEPONPUATHIA, IPEICTABIAIONIas CO00 KOMIIJIEKC Y4eOHBIX
MEpONPUATHHA, COIJACOBAHHBIX C pe3yJbTaTaMu OO0y4eHUs M CHOPMYIMPOBAHHBIX C y4ETOM
OI'OC COO (mpeametnsbie pe3ynbrathl 1o aucuuiuinae) 1 I'OC CIIO.

Mopnyas / Paznen /

.. Menneneena

COOTBETCTBHU C UX
TI0JIO’KEHUEM B
NIEPUOTUUECKON CUCTEME
XUMHNYECKHX DJIEMCHTOB

J.1. Menneneena

XapaKTePHU3aAIHUI0 XUMHIECKUX
3eMeHTOoB: «Mertamyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPUIIATETLHOCTD U
CPOJICTBO K 3NIEKTPOHY XUMHUYECKUX
5JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOSHUEM U
MTOJIO’KEHUEM B TIEPHOHMYECKON
CUCTEMEC XUMHNYCCKUX IJICMCHTOB

JI.. MeHnneneeBay.

Ne Tema PesyabTaTt 00y4enns OueHoYHBIE MEPONPHUATHSA OK
I |OcHoBHoIi MOy b
1 |Pa3gen 1. OcHoBbl |®DopMmyJHpOBaTH Ga30BbIE
CTPOEHMS BelleCTBA | MOHSATHSI M 3aKOHbI XUMHUHU
1.1 |Crpoenue atomoB | COCTaBIATH XUMUUECKHE 1. Tect «CTpoeHue aToOMOB OK 01
XAUMUYECKUX (bopMyIIBI coeIMHEHUIT B XUMHAYECKHX 3JIEMEHTOB U IIPUPOJIA
3JIEMEHTOB U COOTBETCTBHH CO CTEHICHBIO  |XHMHYECKOM CBI3M».
pupoa OKHUCJICHUS XUMHUYECKUX 2. 3amauy Ha COCTaBJICHUE
XMMUYECKOH CBSI3M | DJIEMEHTOB, UCXOIS U3 XUMHYECKHX (POPMYIT IBYXaTOMHBIX
BaJICHTHOCTH U coeMHEeHNH (OKCH/IOB, CYTB(UIOB,
3JEKTPOOTPULIATEIBHOCTH THJIPUJIOB U T.IL.).
1.2 |[lepuomuueckuii XapakTepru3oBaTh [IpakTHKO-OpHUEHTHPOBAHHbIE OK 01
3aKOH U Tabynna XUMUYECKHE 3JIEMEHTHI B TEOPETUYECKUE 3aJaHNs 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 CXeMbI XUMHYECKHX «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 ¢
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 HEOPTaHUICCKUX JJIEKTPOHHOI'O 6ancha;
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) MPOTYKTa
peaxIuu, ecii OJTHO U3 BEUIECTB JJaHO B
BUJIE PACTBOpPA C OTPEICTICHHOMN
MacCOBOH J10JI€¥ paCTBOPEHHOTO
BEIIIECTBA.
2.2 |Onextponutnyeckas | COCTaBIsATh ypaBHEHUS OK 01

IUcconanys u
MOHHBII 00MEH

XUMHUUYCCKUX pE€aKIINMU MOHHOT'O
oOMeHa ¢ ydaCTuem
HCOPraHNYCCKUX BCIICCTB

30




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 UCXO/S 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) XMMAYECKOTO DJIEMEHTA
(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
XUMHAYECKHE (PM3HUKO- XUMUYECKHUX CBOWCTB OKCHJIOB, KHCJIOT, 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 TIOTYYCHHSL.

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 OO00CHOBBIBAThH 3HAYCHUE H IpakTuko-opueHTHpoBanHbie 3aganus | OK 01
HEOPTaHHYECKUX MpUMEHEHNE HEOPTAaHUYECKHX |0 COCTABJICHHIO XMMUUeckux peaknuii |OK 02
BelIeCcTB. 3HAYCHNE 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, UCXOJS U3
3JIEMEHTHOTO cocTana (B %).

4.2 |CsoiicTBa YcraHaBIuBaTh 1. 3amanus Ha cocTaBieHUE OK 01
OpPTaHHYECKUX 3aBUCHMOCTbH (PH3HKO- YpaBHEHHUH XUMHUYECKHX PEAKIHH 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 aTunEHAa 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 XMMHYECKOI PeaKIuu H
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 TeMIIepaTyphl Ha CKOPOCTh KOHIICHTPAINH 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).

PasroBecue 2. IpaKTUKO-OpHEHTUPOBAHHEIE

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, BIMSIOUINX Ha
CMeIlleHHe XUMHYECKOT0
PaBHOBECHSL.
3. JlabopaTopHas paboTa
«M3ydyeHne BAVSIHHAS Pa3IAIHBIX
(hakTOpOB Ha CMEIICHNE
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 pacTBOPEI 1 2. IIpakTUKO-OpHEHTUPOBAHHEIE
YCTOWYHBOCTH rpyOOIUCIICPCHBIC 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 HeOPraHUIECKUX 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
aHUOHOB, B T.4. B MOJIEKYJISIPHOH 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 — KauectBennrniit ananus
KaueCTBCHHBIX OPraHUYECKUX COSTUHEHUH 10
peaxuuit (YHKIIMOHAIBHBIM TPYyTIIIaM.
2. [IpakTHueckue 3a1aHus 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 npodeccuoHaNIBHON AeATETbHOCTH) OK 02
IEATEIILHOCTH MTPOM3BOJICTBEHHOMN Bo3MOXHBIE TEMBI KEHCOB: OK 04
YeloBeKa JIESTEITLHOCTH YEJIOBEKA C 1. lMorennenue kmuMara u OK 07
TTO3UIINH SKOJIOTHUECKOM BBICBOOOJKICHHE Ta30BBIX THIPATOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. byayiie MaTepuaibl 1 aBua-,
MAaIUHO- ¥ IPUOOPOCTPOCHHUSL.
3. Hosble Matepuaisl st
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.
0bopynoBaHHeM 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 UCIIOJIb30BaHUEM
HOPMATHUBHBIX TOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHEIE
TEOpPETUUYECKHUE 3a/IaHUSI HA COCTaB
BOJBI U CITOCOOBI BHIPYKCHHUS
KOHIICHTpaIui U TiepecyeT
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,

— HccnenoBanue MpoyKTOB ITUTaHUS
Ha HaJIM4Me yTIIeBOJOB (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 HEOPTaHUIECKUX
npuMecel B Mpo0ax MOYBkI;

— Omnpenenenune pH BogHOM

OK 01
OK 02
OK 07
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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
3aBUCHUMOCTH OT COCTaBa
MPOaHAIM3UPOBAHHBIX ITOYB.

4. Cocrasiienue cOaaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEIel0) B
3aBHCHMOCTH OT COJICPIKaHUS
XUMHAYECKUX MaKpo U
MUKPOSJIEMEHTOB B TIPOTYKTaX
MMATAHHSL.

5. HccnenoBanue KadecTna
HUTHEBOI BOJEI.

6. HccrenoBanue mpoo
BOJIOTIPOBOJTHOW BOJIbI HA TIPEMET
YCTpPaHEHUSI HKECTKOCTH.

7. YcrpaHeHne )KeCTKOCTH BOJIbI B
CEIIBbCKOXO3IMCTBCHHOM
JIEATEIbHOCTH.
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