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1. IACIHIOPT PABOYEM IMPOT'PAMMBI
YYEBHOM JUCHUILINHBI OJ1B.12 XUMUA

1.1 Ob1acTh NPpUMEHEHUS NPOrPAMMBI Y4eOHOH TUCHUIIMHBI
Pabouass mporpamma y4eOHOW AWCIMIUIMHBI (fajgee — pabodas Imporpamma)

O/Jb.12 Xumusi u3yyaercss Ha 0a30BOM YpPOBHE B 00I€00pa30BaTEIbHOM ILIHKIIE
y4e0HOro IjlaHa OCHOBHOM Mpo¢eCcCHOHaNbHON 00pa30BaTEIbHON MPOrpaMMBI Clie-
muainsHoctr 22.02.01.

Pabouast mporpaMMa MOXeET OBITH UCIIOJIb30BaHA APYTUMH 00Opa30BaTEIbHbI-
MU OpraHu3alusIMu (YU4peKACHUIMHU), PEaTU3yIOIMMHI 00pa30BaTeIbHYIO IPOrpam-
My cpenHero oomero oopazoanus B npegenax ocoenus OITOII CIIO na 6asze oc-
HOBHOI'O 00IIEro 00pa3oBaHuUsl.

TpynoeMKoCTh TUCHUIUIMHBI «XUMHUSA» Ha YTIyOJIE€HHOM YPOBHE COCTaBJISET
144 4aca, u3 koropsix 102 yaca — 6a30BbIit MOyJb (7 paznenoB) u 42 yaca — mpu-
KJIAJTHOW MOAYJb (2 pa3zena), BKIYAOMUN NPaKTUKO-OPUEHTUPOBAHHOE COJIEpKa-
HUE, yCUIMBarollee Npo(QUIbHYI0 COCTaBISIONIYI0 MO KOHKPETHON MpO(eccuu Wiu
CHEUATBHOCTH.

1.2. Heau u uIaHupyeMble pe3yJbTaThl 0CBOCHUS AU CHUIIIUHBI

1.2.1. leau u 3aaa4y JTUCHUTLIMHBI

@opMUPOBaHUE Yy CTYACHTOB MPEICTABICHUS O XMMHYECKOW COCTaBIAIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KAK OCHOBBI IIPUHATHUS PELICHUN B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOJHON Cpeae.

3ajauyu AUCUMIIUHBI:

chopMHpOBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MpPO-
LIECCOB U ABJICHUN B OKPYKAIOLIEH Cpele, LIENOCTHOW HAYYHOM KapTUHBI MUpa, B3a-
MMOCBSI3U U B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh YMEHUS COCTABIATH (DOPMYJIbI HEOPIaHUYECKUX U OPraHUYECKHX Be-
IIECTB, YPABHEHUSI XUMUUYECKUX PEaKUU, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATD
pPE3yNbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

cOpMHpPOBATh HABBIKM MPOBEJICHUS MPOCTEUIINX XMUMHYECKUX 3KCIEPHUMEH-
TaJIbHBIX MCCIIEIOBAHUM C COOJIIOJIEHHEM TpaBuil 0€30MacHOro OOpalleHus: ¢ Belle-
CTBaMU U 1a00paTOpHBIM 000PYI0BAHUEM;

pa3BUTh YMEHMsSI MCIIOJIb30BaTh HHPOPMAIIMIO XUMUYECKOTO XapakTepa 13 pas-
JMYHBIX HICTOYHUKOB;

copMUpPOBaTh YMEHUS MPOTHO3UPOBAThH MOCIEICTBUS CBOEH NEATEIBLHOCTH U
XUMHUYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

chopMHpOBaTh MOHUMAHHME 3HAYMMOCTH JOCTHXKEHHM XMMHUYECKON HayKud H
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMAIBHON 1 TPOU3BOICTBEHHOM cep.
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1.2.2. Iliianupyemblie pe3yJibTaThl 0CBOCHHS 001Ie00pa30oBaTeJbHOM AUCHUILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kox u nanmenoBa-
Hue GopMHUpyeMbIX
KOMIIeTeHIIMH

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIIOCOOBI pELICHUS
3ana4 npodeccuo-
HaJIbHOW JI€SITENBHO-
CTH MPUMEHHUTENIBHO K
pPa3JIMYHBIM KOHTEK-
cTam

B yacTu Tpy10BOr0 BOCIMTAHUSA:

- TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH Ma-
CTEepCTBa, TPYA0II00UE;

- TOTOBHOCTh K aKTUBHOW JIE€ATEIILHOCTH TEXHO-
JIOTMYECKOM W COLMAJIbHOM HampaBiIE€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh M
CaMOCTOSTENIbHO BBINOJHATh TaKYyK JesTEeNb-
HOCTB;

- HMHTEpPEeC K pa3IMYHbIM cdepam mnpodeccro-
HaJIbHOM JIeATSIIFHOCTH,

OgiajeHne yHHUBEPCAJbHBIMU Y4eOHBIMH I10-
3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIe JTIOTHYECKHE IeHCTBHS !

- CaMOCTOSATEIIbHO (OPMYJIUPOBATh M aKTyalu-
3UpOBaTh MPoOJIeMy, paccCMaTpUBaTh €€ BCECTO-
pOHHE;

- YCTaHaBIIMBATh CYUIECTBEHHBIM MPHU3HAK WU
OCHOBaHUS JIsl CpPaBHEHUs, KJIaCCUPUKAIMKA U
00001IeHHS;

- OMNpEAeNTh e NEITebHOCTH, 3a/1aBaTh IMa-
paMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

- BBISBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHU-
BaTb COOTBETCTBUE PE3YyJbTATOB ILIEJISIM, OLICHU-
BaTh PUCKH MMOCJIEACTBUHN JCSITEIHHOCTH;

- pa3BHUBaTh KPEATHUBHOE MBIIUJICHUE MPU pelie-

- BJIAJIETh CUCTEMOW XMMHUYECKHX 3HAHHUM, KOTOpas BKIJIIOYAET: OCHOBOIO-
JIararonIrue MOHATHS (XMMUYECKHHM 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa
aroma, s-, p-, 0-3JICKTPOHHBIE OPOUTAI aTOMOB, HOH, MOJICKYJIa, BaJICHT-
HOCTb, DJICKTPOOTPULATCIIBHOCTD, CTCIICHL OKUCJICHUA, XUMUUYCCKasA CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00beM, YIIIepOIHbINA cKeleT, (pyHKIHOo-
HaJbHas TpyIIa, paauKail, U30Mepus, U30MEPbI, FOMOJOTUYECKHUM psif, IO-
MOJIOTH, YIJI€BOJOPO/bl, KUCIOPO- M a30TCOAepKalllue COeJUHEHUs, O1o-
JIOTHYECKU aKTHBHBIE BEHIECTBA (YTJIEBObI, JKUPBI, OCIKH), MOHOMED, T10-
JMMeEp, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUs, KpUCTall-
JIMYCCKasA  pClICTKa, THUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJII/ITGJIBHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PEaKIMM MOHHOro oOMe-
Ha), pacTBOP, JIEKTPOJIUTHI, HEIEKTPOIUTHI, HIEKTPOIUTHUECKAsT TUCCO-
LManysi, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMMUYECKON pEaKINH,
XUMHYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUYECKOTO CTpOe-
HUS opraHndeckux sewects A.M. bytnepoBa, Teopus 2J€KTPOIUTHYECKOM
aucconyanuu, nepuogudeckuil 3akon /.M. MenneneeBa, 3aKk0H coxpaHe-
HUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SA3bIK XMMUHU, (aKTOIOTH-
YECKHE CBEJEHMsS O CBOMCTBAaX, COCTaBe, IMOIY4YEHUU U OE€30MacHOM HC-
MIOJIb30BAHNN BAKHEHIIMX HEOPTaHWYECKUX M OPraHMYECKHUX BELECTB B
OBITY U IIPAKTUUYECKOH 1eATEIbHOCTH YEI0BEKa,

- YMETb BBIABIISTH XapaKTEpHbIE IPU3HAKU U B3aUMOCBSA3b U3YUEHHBIX I10-
HHTHf/i, IMPUMEHATE COOTBETCTBYIOIIMEC ITOHATHUA IMPU OIMMMCAHUH CTPOCHUA U
CBOICTB HEOPraHMYECKUX M OPraHMUYECKHX BELECTB U UX IPEBPALICHMIA;
BBISABIISITH B3aHMOCBS3b XUMHUYECKUX 3HAHUM C MOHSITHUIMH H npeacTraBic-
HUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;

- YMETh HCIIOJIb30BAaThb HAMMCHOBAHHA XUMHWYCCKUX CoeJII/IHeHI/Iﬁ MCKIAY-
HapOJHOI'0 COI03a TEOPETUYECKOW M IMPHUKIAJHON XMMHMHM M TPUBHAJIbHBIE




Kox m nanmenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

HUU KU3HEHHBIX TIPOOIIeM

0) 0azoBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

- BIIAJIETh HaBBIKAMHU y4eOHO-
HCCJIEIOBATENIbCKOM U TPOEKTHON JIeATeNIbHO-
CTH, HaBbIKaMH pa3perieHus mpooiem;

- BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBS3U H
aKTyaJlu3upOBaTh 3aJlady, BBIABUTATh TUIIOTE3Y
€e pelIeHUs, HaXOJUTh apTYMEHTHI JIJIsl JJOKa3a-
TENbCTBA CBOMX YTBEP)KJIEHUH, 3a/laBaTh Mapa-
METPBI B KPUTEPHH PEIICHUS;

- aHAJM3UPOBATh MOJYYEHHBIE B XOJ€ PEIleHUs
3a/1a4l Pe3yJbTaThl, KPUTUYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, INMPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIaCTH KU3HEACSITEIIbHOCTH;
- yMeThb HWHTErPUPOBATH 3HAHUS M3 Pa3HbBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTATh HOBBIE WJEH, MpeAsiaratb OpPUTH-
HaJTbHBIE TIOJIXOIBI U PEIICHHSI,

- CITIOCOOHOCTH UX HCIIOJIb30BAHUS B IO3HABA-
TEJIbHON Y COLMAIIBHON NIPAKTUKE

Ha3BaHMs BaXHEMIIMX BEIIECTB (ITWJICH, alleTWJIEH, TJIMUEpHUH, (eHo,
dopmanbaeru, yKCycHas KHCJIOTA, TJIMIUH, YrapHbIA ra3, YTIeKUCIBIA
ra3, aMMHaK, ralieHasl U3BeCTh, HeralleHasl U3BeCThb, IUThEBas CoAa U Apy-
T'HX), COCTAaBIATH (POPMYJIbl HEOPTaHUYECKUX U OPraHWYECKHUX BEIIECTB,
YpaBHEHUS XUMUYECKUX DPEAKIHM, OOBSICHITH UX CMBICI;, MOJITBEPKIATh
XapaKTepHblE XMMHUYECKHUE CBOICTBA BEILECTB COOTBETCTBYIOIIMMU IKCIIE-
PUMEHTaMHU U 3alUCSIMU YPABHEHUN XUMUYECKUX PEaKIUi;

- YMETb yCTaHAaBJIMBAaTh MPUHAIJICHKHOCTh MU3YyYEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEILECTB K ONPENEIECHHBIM KJlaccaM U TpYIIaM COEIUHeE-
HUM, XapaKTEPU30BaTh UX COCTAB M BaKHEHIINE CBOMCTBA; ONPEACIATh BU-
JIbl XUMUYECKUX CBsI3€il (KOBaJeHTHas, HOHHAs, METAJUIMYECKas, BOJOPOI-
Hasl), TUIBI KPUCTAUNTMYECKUX PEHIETOK BEIIECTB; KIacCH(UIMPOBATh XU-
MHUYECKHE PEaKIINH;

- copmupoBaTh MNpPEACTABICHUS: O XUMHYECKOM COCTaBJISIONIECH ecTe-
CTBEHHOHAay4YHOW KapTHHBI MHpA, POJIM XMMHUHU B MO3HAHUU SBJICHUHA NpH-
poJibl, B (POPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYHKIIHO-
HAJIbHOW TPaMOTHOCTH, HEOOXOIMMOMN Ul pelleHHs MPaKTHUYECKUX 3a/1ad
U DKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3JI0POBBIO U INPHU-
POIHOM Cpene;

- YMETb MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMYyJIaM U ypaBHEHUSIM
XMMUYECKUX peaKkIUil ¢ MCIOJIb30BaHHEM (PU3NYECKUX BEJUYMH, XapakKTe-
PHU3YIOIIKX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00bema (HOP-
MaJIbHbIE YCJIOBMSI) T'a30B, KOJUYECTBA BELIECTBA; MCIIOJIb30BaThb CHCTEM-
HbI€ XMMHUUYECKHE 3HAHUS JUISl IPUHSATHS PEIIEHUN B KOHKPETHBIX KU3HEH-
HBIX CUTYaIUsiX, CB3aHHBIX C BEHIECTBAMU U UX MPUMEHEHHEM

OK 02. Ucnonw3oBaTh
COBPEMEHHBIE CPEJI-
CTBa MOUCKa, aHAJIN3a
Y MHTEpIpETaluu
uH(pOpMaluu U UH-
(dbopMalOHHbIE TeX-

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- chopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO
Ha JMajore KyJbTyp, CHOCOOCTBYIOLIETO OCO-
3HAHMIO CBOEr0 MECTA B MOJIMKYJIbTYPHOM MUDE;

- YMETh IIJIAHUPOBATh M BBIMOJHATh XUMUYECKUN IKCTIIEPUMEHT (IIpeBpa-
HIEHUS OPTAaHMYECKUX BEUIECTB MPU HArpe€BaHMM, IMOJIYYCHHE ITHIICHA U
M3y4YeHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha aJbJETHJIbI, Kpaxmal,
YKCYCHYIO KUCJIOTY; JAeHaTypauus OeTKOB MpU HATPeBaHHH, IIBETHBIE pe-
aKIu O€JIKOB; MPOBOJIUTH PEAKIIMH MOHHOTO OOMEHa, OMPEAeATh Cpeny
BOJHBIX PAcCTBOPOB, KaUECTBEHHBbIC PEAKIIMM Ha Cynb(har-, kKapOOHAT- U




Kox m nanmenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

HOJIOTHH JJISI BBIOJI-
HEHUS 3a1a4 npodec-
CHUOHAJIBHOH Hes-
TEJILHOCTH

- COBEpPILIEHCTBOBAHHE $3bIKOBOM M 4YHUTATEIb-
CKOM KYJbTYpbl KaK CpPEICTBAa B3aUMOAECHCTBUS
MEXy JIIOJIbMU U [TO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH HAay4HOH JEeSATEIbHOCTH,
TFOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U HUCCIIE-
JIOBATEJIbCKYIO JESATENIbHOCTh MHAUBUIYAIBHO U
B TpYIIIIE;

OsiaieHHe yHUBepPCAJbHBIMU Y4eOHBIMHU I0-
3HaABaTeJIbHbIMU J1eHCTBUSAMM:

B) pa6ora ¢ uHdopmanmeii:

- BJIAJCTh HaBBIKAMU IOJYy4eHUs HH(OpMaruu
U3 NCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBIIATh MOUCK, aHAIN3, CUCTEMATH3ALNIO
U MHTEPIPETALUI0 HHPOPMALUU PA3IUYHbIX BU-
JI0B U ()OPM IpECTABICHHUS,

- CcO3/1aBaTh TEKCThl B pa3IUYHBIX (QopmaTax c
y4eTOM Ha3HaueHUs HHQOpPMaluu M LEeJIeBOH
ayIUTOpUH, BbIOMpas ONTUMAIbHYIO (QopMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH-
¢dopmannu, ee COOTBETCTBHUE INPABOBBIM U MO-
paNbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CpeACTBAa MH(GOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pELIEHUU
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHu3a-
[IMOHHBIX 3a7a4 C COONIOZIcHuEM TpeOOBaHMI
HPrOHOMHUKHU, TEXHUKH 0€30MacHOCTH, T'MTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHYECKUX
HOPM, HOpM MH(OPMAIIMOHHOK 0€30IacHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3alUThI
uHpopManuu, HHHOPMAIIMOHHON 0€3011acCHOCTH

XJIOpPU-aHUOHBI, HA KATUOH aMMOHHS; PELIaTh 3KCIIEPUMEHTAJIbHbIC 3a/1a-
gy 1o TeMaM "Mertamisl" 1 "Hemeramibl") B COOTBETCTBUM C IIpaBUJIaMU
TEXHUKU 0€30MacCHOCTH MpHU OOpaIlleHUuH C BEIEeCTBAMU U Ja00OpaTOPHBIM
000pyI0BaHUEM; IPEJICTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHH COOTBETCTBYIOLIUX peakuuil U (GOopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUUYECKYIO HH(OpPMAIHIO, OJYyIaeMy0 U3 pas-
HBIX HCTOYHUKOB (CPEJICTB MaccOBOM MHpopMaluu, cetb MHTepHeT u apy-
rue);

- BJIaJIeTh OCHOBHBIMU METOAAMM HAayYHOT'O IO3HAHMS BELIECTB U XUMHUYeE-
CKUX sIBJICHUH (HaOJt0ieHNEe, U3MEpEHHE, IKCIIEPUMEHT, MOIETIMPOBAHNUE);
- YMETh MPOBOJMTH PACUYETHI MO XUMHUYECKUM (hopMylaM U ypaBHEHHSIM
XMMUYECKUX peaKkLUil ¢ MCI0JIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTe-
PHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MacChl, 00bema (HOP-
MaJIbHbIE YCJIOBHUS) ra30B, KOJIMYECTBA BEILECTBA; HUCIOJIb30BATh CHCTEM-
HbIE XUMHUYECKUE 3HAHUS JUIS TIPUHITHS PEIICHUI B KOHKPETHBIX JKU3HEH-
HBIX CUTYaIUsX, CBI3aHHBIX C BEILIECTBAMU U UX NPHUMEHEHUEM




Kox m nanmenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

JIMYHOCTHU

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJLJIEK-
TUBE M KOMaH]Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITENb-
HOCTH ¥ CAaMOOIIPEICIICHUIO;

-OBJIAJICHUC HaBBEIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, TPOCKTHOW W COLIMAIbHOM
JIeSTCIIEHOCTH;

OBiaieHHe yHUBEpPCAJIbHBIMH KOMMYHHKA-
THBHBIMHM JIeHCTBUSIMH:

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- IIOHUMATh U KCIIOJIH30BATh MPEUMYILECTBA KO-
MaHJAHOW ¥ UHJIMBUYaJTbHOU pabOTHI;

- IPUHUMAThH IIEJIM COBMECTHOM JeATeTbHOCTH,
OpraHU30BBIBAaTh W KOOPAWHUPOBATH JIEHCTBHS
10 €€ JOCTHXKCHHIO: COCTaBJIATH IIJIaH JICHCTBHIA,
pacupenensaTb pojid ¢ y4eTOM MHEHUN y4acTHH-
KOB 00CY)XJIaThb pe3yJbTaThl COBMECTHOW pabo-
THI;

- KOOPJIMHUPOBATH U BHITIOJIHATH PabOTy B yCIIO-
BUSAX PEAbHOTO, BUPTYAIbHOTO U KOMOWHUPO-
BaHHOT'O B3aMMOCHCTBHSI;

- OCYLIECTBJIATh MO3UTUBHOE CTPATErMUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLUSIX, IPOSIBIISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATHB-
HBIM

OBilaleHHe YHHBEPCAJIbHBIMH PeryJjasiTuB-
HBIMH JAeHCTBUIMH:

) NPpUHSATHE ce0s1 M APYTUX JIO/Ieli:

- IPUHUMATh MOTHBBI M apPTyMEHTHI JPYTHX JIFO-
JIel IpU aHaAJIU3€ Pe3yabTAaTOB ACSATEIbHOCTH;

- TIPU3HABATh CBOE MPABO W TMPABO JIPYTUX JIO-
JIeH Ha OIINOKH;

- YMEThb IJIAHUPOBATh U BBIIOJHATh XUMHUECKUN AKCIEPUMEHT (TpeBpa-
LICHUSI OPTaHMYECKUX BEUIECTB IPU HArpe€BaHHUM, IOJYYEHHE HTHICHA U
U3Y4YEHUE €r0 CBOICTB, KAUECTBEHHBIE PEAKLUU HA aJIbJETHJIbl, Kpaxmal,
YKCYCHYIO KUCJOTY; A€HaTypauus OEIKOB MpU HArpeBaHWUH, IIBETHBIC pe-
aKIUU OEIKOB; MPOBOJIUTH PEAKIIMd MOHHOTO OOMEHa, ONPENeNiTh Cpery
BOJHBIX PacTBOPOB, KaueCTBEHHBbIC PEAKIMM Ha Cynabpar-, kKapOOHAT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHUS; PellaTh dKCIIEPUMEHTAIIbHBIE 3a]1a-
yu 1o TeMaM "Metamibl" 1 "HeMeramibl") B COOTBETCTBHM C INpaBUIIaMHU
TEXHUKH 0€30MacHOCTH MPHU OOPALICHUU C BEIIECTBAMH M J1a0OPaTOPHBIM
000pyOoBaHUEM; TIPEJICTABIAThH PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
¢dopMe 3anucu ypaBHEHHM COOTBETCTBYIOIIUX peaKUUi U GOpMyIUpOBAThH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB




Kox m nanmenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MUP C IO~
3HUIUH APYrOTO YEJIOBEKA;

OK 07. CogelicTBO-
BaTh COXPAHCHUIO
OKpY Karomien cpepl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
W3MCHCHUU KIIMMATa,
NPUHIUITBI OEpexITn-
BOTO TIPOM3BOJICTBA,

3 pexTUBHO NeH-
CTBOBATh B UPE3BbI-
YaHBIX CUTYalUsX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPHI,
IIOHUMaHUE BIIUSIHUSA COLIMAJIBHO-
YKOHOMHYECKHUX IIPOLECCOB HA COCTOSHHUE IPU-
POIHOM U COLMAIBHON Cpelbl, OCO3HAHUE IJI0-
0aTbHOTO XapaKTepa FKOJIOTUIECKUX MPOOIIeM;

- IJIAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUI B
OKpY’KaloIlled cpefie Ha OCHOBE 3HAHUSA LEJeu
YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HEINPUATHE JCHUCTBUM, IPUHOCSIIHAX
BpEJl OKpYXKarollen cpere;

- YMEHHUE NPOTHO3UPOBATh HEOIArONPUSATHBIE
HKOJOTUYECKUE TOCIEACTBUS MpeaIpuHUMAae-
MBIX JAEHCTBHH, IPEAOTBPAIATH UX;

- pacuIMpeHHe OIbITa AESITEIIbHOCTU KOJIOruYe-
CKOW HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAIbHOM
JIEeATEIbHOCTH;

- chopMUpOBaTh MPEJCTaBICHUS: O XUMHUYECKOW COCTaBJISIONICH ecTe-
CTBEHHOHAY4YHOU KapTHHBI MHMPA, POJIM XUMHUHU B IIO3HAHUU SBJICHUN IpU-
pofibl, B (POPMHPOBAHUM MBIIUICHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIHO-
HaJIbHOM I'PaMOTHOCTH, HEOOXOJUMOW JIJIsl peIlieHUsl MPaKTUYECKUX 3a/1a4y
U JKOJIOTHYECKH O0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBBIO U IMPHU-
pPOAHOM Cpere;

- YMETh COOJII0/IaTh MIPAaBHIIA PKOJIOTUYECKH 1E1eCO00Pa3HOrOo MOBEACHUS B
OBITY ¥ TPYIOBOM NIEATEILHOCTH B LIENSIX COXPAHEHUs CBOETO 370POBbS U
OKpYXKarolleld MPUPOTHONW Cpelbl; YUYUTHIBATh OMACHOCTh BO3JCUCTBUSA Ha
JKHUBBIC OPraHU3MBbI OIMMPCACIICHHBIX BCIICCTB, ITIOHHMMAA CMBICII IMOKA3aTCIIA
npeleIbHON JOMYCTUMOM KOHIIEHTPAIUU

IIK 1.1. Ocymects-
JSATh TEXHOJIOTHYE-
CKHE OTepaIyuu mo
MIPOU3BOJICTBY Uep-
HBbIX METAJIJIOB

OCYHICCTBIATH TCXHOJIOTHUYCCKUEC OINCpallu 110
MMPOU3BOACTBY YCPHBIX MCTAJIJIOB.

- HOI[6I/IpaTB N paCCUUTBIBATE COCTAB HIMXTOBBIX MAaTCPHUAJIOB; OCYHICCTB-
JTh onIepanuu 1Mo ImoAroToBKE MNXTOBLIX MATCPHUAJIOB K IIJIABKE;

- BBIINIOJIHATE OIICpallldy IO 3arpys3kKe INIaBHJIIBHBIX arpe€ratoB W BBIITYCKY
MMPOAYKTOB IIJIABKH;

- BBITIOJIHATD ITPOU3BOACTBECHHBIC U TCXHOJIOTMUCCKHUE PACUCTEI,

- paCCUUThIBATH TEIJIOBOM U MaTepI/IaHLHI:Jﬁ 0ajlaHC BBIIIABKU YCPHBIX MC-
TaJlJIOB.

T1IK 1.2 Ucnonp30BaTh
CHUCTEMBI aBTOMATH-
YECKOT'0 YIPABJICHUS

HCIIOJB30BaTh CUCTCEMbI aBTOMAaTUYCCKOI'O
YIpaBJICHUA TCXHOJIOTHYCCKHUM IIPOIECCOM.

UCIIOJIB30BaTh MPOTPAMMHOE OOCCIICYCHUE B YIPABICHHH TEXHOJOTHYE-
CKHUM IPOIIECCOM
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Kox m nanmenoBa-
HHe (popMupyeMbIX
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

TEXHOJIOTUICCKUM
IPOLIECCOM

[IK 1.3 Dkcnuyatu-
pOBaTh TEXHOJIOTHYE-
CKO€ U TIOAbEMHO-
TPaHCIIOPTHOE 000-
pynoBanue, ooecre-
YHBAIOLIee MPOIIecC
IIPOM3BOJICTBA Yep-
HBIX METAJUIOB

AKCIUTYaTUPOBATh TEXHOJOTMUYECKOE U TMOIbEM-
HO-TPAHCIIOPTHOE O0OpyI0BaHHe, OOecreynBa-
IOLIEE MPOLIECC TPOU3BOJICTBA YEPHBIX METAIIIOB

- DKCIUTyaTUPOBATh TEXHOJOTHYECKOE U IMOJIBEMHO-TPAHCIIOPTHOE 000pY-
JIOBaHHUE;
- OCYLIECTBJIATH MEJIKUN PEMOHT 000PYJOBaHMUS.

[IK 1.4. Ananuszupo-
BaTb KaueCTBO CBIPbs
U TOTOBOM HIPOIYK-
07071

aHAJIM3UPOBATH KAYECTBO CHIPhSl U TOTOBOM MPO-
TTYKITHH.

- aHAJTM3UPOBATH KAYECTBO CHIPhSI U TOTOBOM MPOIYKIIUH;

- OIICHMBATh KA4eCTBO CHIPHsI, MOJIYMPOAYKTOB U TOTOBOTO MPOIYKTa IO
pe3yibTaTam J1abopaTOpPHBIX;

- OTOMpPATh MPOOBI HA AHAJIU3.

I[IK 1.5 Anammusupo-
BaThb NMpPUYMHBI Opaka
BBIIIYCKa€MOM  IIPO-
JTYKLIUU U pa3padarbl-
BaThb MEPOIPUATHUS 110
€ro  Ipenynpexnie-
HUIO

AQHAIN3UPOBATh MPHUYMHBI Opaka BBITYCKaeMOM
HOPOAYKIMH M pa3pabaTbiBaThb MEPOIPHUITHS IO
€ro NpeaynpexICHUI0

- HAXOAUTH MPUYNHBI HAPYIICHUS TEXHOJIOTHUN U IIyTH UX YCTPAHECHUS;

- paloTaTh C TEXHOJOTHYECKOH, KOHCTPYKTOPCKOH, OpraHM3allMOHHO-
pacrlopsiANTEIbHON JTOKYMEHTAIMEN, CIIPaBOYHUKAMU U IPYTMMH UHGOD-
MalMOHHBIMU UCTOYHUKAMU

IIK 1.6 Ananusupo-
BaTh U OLICHUBATH CO-
CTOSIHHE TEeXHUKH
0e30macHOCTH, TIPO-
MBIIIIEHHON CaHUTa-
pUM W  TIPOTHUBOIIO-
KApHOW 3aIlUTHl Ha
IPOM3BOJICTBEHHOM
y4acTKe.

AQHAJIU3UPOBATh U OLICHUBATh COCTOSHUE TEXHHU-

KU 0€30MacHOCTH, MPOMBIIIJIEHHOW CAHUTapuu U
IIPOTUBOIIOKAPHOU 3aILMTHI HA IIPOU3BOICTBEH-

HOM Yy4acTKe

BBI6I/IpaTL METOAbI U MCPOIPUATHA IO 3alIUTC OT HETATUBHBIX q)aKTOpOB
IMPOMU3BOJCTBA.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1 TemaTnueckmii iian yueoHoii nucuumiunesl O1b.12 Xumus

O0beM BpeMeHH, 0TBeAeHHbII HAa 0CBOeHHE
Y4eOHOI TUCHHIIJIMHBI

’E Oobs13aTesqbHas ayIMTOPHAs ydeOHast CamocTrosiTeqibHas pa-
a § HauMeHoBaMMe Beero Harpy3:aT (:lﬁyqamumxm 00oTa 00yyarIUXCs
§ = TeM 4acoB C B T.Y. B T.Y.
S B JadopaTropHble B 5
= cero, AGOTEI KypcoBasi cero, |KypcoBasi pado-
= 9acoB P pabora (mpo- | Yacos T2
H MPAKTHYeCKHe
€KT), 4aCOB (mpoekT), 4acoB
3aHATHHA, YaCOB
OK 01, 0K 02, | Tema 1. OcHOBBI CTpOEHHUS BelecTBa. XUMHYE-
OK 04 20 10 6
CKHUE peaKIiu
OK 01,0K 02, | Tema 2. CrpoeHue u cBOHCTBA HEOPraHUUECKUX
24 12 8
OK 04 BEIIECTB
OK01,0K 02, | Tema 3. CTpoeHue 1 cBOHCTBA OPraHUYECKHX
BEIIECTB
OK 01, OK 02, Tema 4. Kunetnueckue U TepMOIUHAMUYECKHE
OK 04 3aKOHOMEPHOCTH NMPOTEKAHMSI XUMUYECKHUX Pe- 22 10 6
akuuil J[McrepcHbIe CUCTEMBI
OK 01, OK 02, Tema 5. KauecTBeHHbIE peakiMu 0OHapyKEHHS
OK 04 HEOPraHMYECKUX U OPraHMYECKUX BEIIEeCTB. XU- 14 8 4
INIK 1.1 —TIK 1.4 | mus B ObITY
OK 01, OK 02, Tema 6. MccnenmoBanne u XUMHYESCKHUA aHATTN3
OK 04 06’beKT(.)B 6Hocg)e BI 26 14 10
MK 1.1 - TIK 1.4 P
[IpomexyTrounas atrectanus: Au¢¢epeHINPOBAHHBIN 3a4eT 2 2
Bcero yacoB: 70 70 40
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2.2 Conep:xkanue o0yueHus no ydeonoi nucuunianne OJ1b.12 Xumus

HanmenoBanue Conep:xanue yaeGHOro MaTepuasia, 1a00paTopHbie paéoThl H MPAKTHYECKHE 3aHATHSI, Oo0nem
pa3esioB U TeM caMoCTosiTeJIbHAsE padoTa 00y4arIMuXCs qacoB
Tema 1. OcHoBbI cTpoeHus | Cogepskanue y4eOHOro MaTepHaJia
BEIIECTBA. XUMUYECKHUE pe- 1 N 2
B — CoBpeMeHHast MOJIeb CTPOEHHUs aTroMa. BaneHTHOCTh. Buibl XUMHUUYECKOW CBSI3U
2 | KoBaneHTHas, MOHHAs, METAINYECKAs, BOJAOPOIHAs CBA3H. M30TONbI 2
3 | Knaccudukaiys v TUIIBI XAMAYECKUX peakiuii. OKUCIUTENLHO-BOCCTAHOBUTEBHBIE PEAKIIUH 2
4 | Teopus dJIEKTPOIUTHYECKON TUCCOLMAMU. Peakiuu HOHHOro 0OMeEHa. 2
IlpakTH4yeckue 3aHATUSA
1 | CocraBnenue xuMuuecKux GOPMYII IBYXaTOMHBIX COEIHHEHUIM 2
2 Ilepuoanueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. duznuecknii cmeici [le- 2
proaundeckoro 3akona /.M. Menzeneena.
3 | CocraBieHue ypaBHEHUN PeaKIMil COEAUHENNS, PA3IOKEH s, 3aMEIEHUs, OOMEHa. 2
4 | YpaBHeHUs OKHCIIEHUA-BOCCTAHOBJIEHHS. 2
JlabopaTopHbie padoThI
1  |Peakuuwm ruaponusa 2
KonTtpouabHnas padora
1 | Crpoenue BemecTBa U XMMHUUECKUE PEAKIMU 2
Tema 2. Ctpoenue u cBOH- | Coaep:kaHue yueGHOIro MaTepHaia
CTBA HCOPTaHMICCKHX BC- 1 [Tpenmer Heopranndeckoit xumun. [Ipeamer Heoprannueckoit xumuu. [puarHbl MHOTOOOpa3us 2
Inects BEIIECTB.
2 | Meramel. O6ume GU3NUECKHE U XUMUYECKHE CBOWCTBA MeTa/IOB. CrIoCOOBI MONyYeH s 2
3 Hemeramnpl. O6mue ¢puznueckre 1 XUMUUECKHE CBOMCTBA HeMeTauioB. Kimaccudukanus u Ho- )

MCHKIJIATypa COE€IMHEHUI HEMETAIJIOB.
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HaumeHnoBanue Coaep:xaHue y4eOHOTro MaTepuaJa, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, Oobem
pa3esioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst 4acoB
4 XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB (OKCHIIOB, THIPOKCHJIOB, 2
KHCJIOT, COJIEH U Jp.).
5 | YepHas u npeTHas MeTauryprus. [IpakTHueckoe IpUMEHEHHE DJIEKTPOIIHM3a 2
IlpakTH4yeckue 3aHATUSA
1 |Pacuer maccoBoii 10711 (Macchl) XUMHYECKOTO JIeMEHTa (COEAUHEHH ) B MOJIEKYIIE (CMECH). 2
2 Knaccugukaius, HOMEHKIATypa U XUMHUECKUE (POPMYITbI HEOPraHUYECKUX BEUICCTB Pa3iiny- 5
HBIX KJIACCOB.
3 CocraBicHHE YPaBHCHUH XUMHUUECKUX PEAKIIMN C YYACTHEM MPOCTHIX U CJIOXKHBIX HEOPraHUYe- 5
CKHX BEIIECTB.
4 | CpoiicTBa ¥ NONyYE€HHUE HEOPTAHMYECKHUX BEILIECTB. 2
5 | Posib HEOPraHWYECKOM XMMHHU B PA3BUTHU IIPOMBIILIEHHOCTH, CO3IaHUH HOBBIX MaT€PUAJIOB 2
JlaGopaTopHble padoThI
1 | CaoiicTBa METAILIOB U HEMETAJIOB 2
KonTtpouabHnas padora
1 CBoiiCTBa HEOPTAaHUYECKUX BEIIECTB 2
Tema 3. Crpoenue u cBoil- | Cogepsxanne y4e0HOro MaTepuasia
CTBa OPraHUaCCKHUX BCIICCTB 1 OCHOBHBIE TIOJIOKEHHUS TEOPUN XUMUIECKOTO CTPOCHHS OPTaHUMYECKUX coenHeHni A.M. byt- 5
neposa. [lonsTue o QyHKIIMOHATBEHOM Tpynme.
o | PU3MKO-XMMHUYECKHE CBOWCTBA OPraHMYCCKUX COCAMHCHHI OT/CIBHBIX KITACCOB: MPEEbHBIC 5
yriaeBonopoasl. ['openue merana
3 | HenpenenbHble B apOMaTHIECKHE YTIIEBOJOPOIbI 2
4 Kucnoponconepxamue coequHenust (COUpThl U (PeHOIIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, alb- )
JETUJIBI U KETOHBI, )KUPBI, YTIIEBOJIBI).
5 | Asorcoaepxaniue coeuHenns (aMUHEbI 1 AaMUHOKUCIIOTEI, OEJIKN). 2
6 | Knmaccuduxanus u 0COOEHHOCTH OPTaHMYECKMX PEAKIHA. 2
7 | buoopranuyeckue coeauHeHns. [IpuMeHeHne U GHOJOrnYecKas pojb yrieBOIOB. 2
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HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem
pa3esioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst 4acoB
8 | HykiienHOBbIE KUCIIOTHI: COCTaB U cTpoeHne. CTpPOeHHE HYKIIEOTHIOB. 2
9 Posp oprannueckoil XMMuu B pelieHUH pobiieM SHepreTuyeckoi 0e301acHOCTH, B pa3BUTHH 2
MEAMIIMHBI, CO3JaHUN HOBBIX MaTEPUaIOB, HOBbIX HICTOYHUKOB SHEPIruu
I[pakTuyeckue 3aHATHS
1 CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BELIECTB OTIEIb- 2
HBIX KJIaCCOB.
2 | PemeHue pacueTHbIX 3a/1a4 110 YPABHEHHUSM PEAKIMH C y4aCTHEM OPTaHMYECKUX BEIIECTB. 2
3 CocraBieHne CXeM peakui, OTPAKAIOIUX XMMUYECKYI0 aKTUBHOCTh OPTraHUYECKUX COECIUHE- 2
HUI B pa3JIMYHBIX Cpelax
JlabGopaTropHblie padoThI
1 | [Monyuenue sTusIeHa ¥ U3yYEHHE €TI0 CBOMCTB 2
KonTtpoabnas padora
1 | Crpykrypa 1 cBOMCTBAa OpraHMYECKHX BELIECTB 2
Tema 4. Kunernueckue u Coaep:xanue yueOHOro MaTepuasa
TCPMOAMHAMUHICCKHC 3aKO0- 1 Knaccugukaius XuMHUuecKux peakuuii: o ¢Ga3oBoMy COCTaBy, [0 UCIOIb30BAHUIO KaTalln3a- 2
HOMEPHOCTH ITPOTEKAHUS Topa
XUMHUYECKHX peakuui. [luc- -
2 | Knaccudukarust XAMUYECKUX PEAKIIUIA: 10 TEIUIOBOMY 3P (EKTY, 10 00paTUMOCTH.
IIEPCHBIE CUCTEMBI
3 | /lucriepcHbie U KOJUTOUIHBIE CUCTEMBI. ICTHHHBIE pacTBOPBI.

IIpakTHYecKkue 3aHATHA

1

ITpumenenne npunnuna Jle-Illatense

2

Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB.

JlaGopaTopHbie paGoThI

1

Omnpenenenne 3aBUCUMOCTH CKOPOCTH PEAKIIUHN OT KOHIIEHTPAIMK pearupyronux BelecTB

2

I/I3yquI/Ie BJIMAHUSA PA3JIMIHBIX q)&KTOpOB Ha CMCIICHHUEC XUMHUYCCKOI'0O PAaBHOBCCHUA
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HaunmeHnoBanme Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS, O0bem
pa3esioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst 4acoB
3 | IIpuroToBjeHe pacTBOPOB 2
4 | HccnenoBanue QUCIEPCHBIX CUCTEM 2
KonTpoabHasi padora
1 | CkopocTh XUMHYECKOH peaklMi U XUMHUYECKOE PABHOBECHE.
2 | UccnenoBanue QUCIEPCHBIX CHCTEM
Tema 5. KauectBennblie pe- | Cogepskanue yueOHOro MaTepHaia
aKLMH 00HapyKEeHHs Heop- 1 KauecTBeHHBIE XMUMHUYECKHE PEAKIINH, XapaKTepHbIE AJIsi 0OHAPYKEHUS HEOPTaHUYECKUX Be- 2
FaHUYECKUX U OPTraHMYECKUX [ECTR
BEILECTB. XHUMHS B OBIT = >
m y ) CocraBieHrne KaYeCTBEHHBIX peakluii 0OHAPYKEHHSI OPraHUnYeCKUX COeTMHEHUN OTAEeNbHBIX 2
KJIACCOB.
IlpakTH4yeckue 3aHATUSA
1 Dkonoruyeckas 0€30MacHOCTh MOCIEACTBHI OBITOBOM U TPOU3BOJCTBEHHON ACSITENFHOCTH Ye- 2
JIOBEKA
) [TprMeHeHrne XMMHYECKHUX BEIIECTB U TEXHOJIOTUN B Oyayieil mpodeccHoHaNbHON AeSITeNbHO- 2
CTH
3 | Bamura npeseHTanuii 2

JlabopaTopHbie padoThl

1

AHanuTthueckue peakiuu katuoHos [-VI rpynn

2

KauecTBeHHbIC PE€aKMu Ha OTACIBHBIC KJIACChl OPraHNUYCCKUX BCUICCTB

Tema 6. VcciaenoBanue u
XUMHAYECKUN aHAIN3 00BEK-
TOB OHochepbl

Conep:xanue yueOHOro MaTepuaJa

1 |Ha3zHaueHue, TpeOOBaHUS U Ka4eCTBO TEXHUYECKOUW BOJIBI Pa3HBIX BUJIOB
2 | Xumudeckuii coctaB aTMOC(HEPHOTO BO3yXa, BO31yXa pabodeil 30HbI.
3 | Uccnenosanus 00bEKTOB TEXHOCHEPHI
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HaunmeHnoBanme Coaepixanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem
pa3esioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyaruuxcst 9aCcoB
I[MpakTuyeckune 3aHATHS
1 | BoimosnHeHne THIOBBIX PacyeTOB MO TEMATHKE DKCIIEPUMEHTA 2
2 | O6paboTKa TaHHBIX, AHAITM3 U OLICHKA UX JJOCTOBEPHOCTH 2
3 | IIpeacTaBienue B pa3auyHOM GOPME PE3yIbTATOB DKCIIEPUMEHTA 2
4 Pacuer koHUEHTpanuil 3arps3HIOIMX BEIIECTB U UX CPABHEHUE C MTPEAEIBHO JOIYCTUMBIMU 2
KOHIEHTpalusIMU
5 Pacuer xonnuectBa BEILECTBa, KOHIIEHTPALMi BpeIHbIX IpUMecel B aTMoc(hepHOM BO3IIyXe U 2
BO3/1yX€ MOMEIICHUM
6 | BeimonHenus y4eOHO-HMCCIIEN0BATENBCKOTO IIPOEKTA
7 | 3ammTa npoekTa
JlabGopaTropHblie padoThI
1 | Onpenenenve xeCTKOCTH TEXHUIECKOM BOJBI METOJOM THTPOBAHHUSIM 2
2 | Ompenenenue coepKaHus YIIIEKKCIIOTO I'a3a B BO3IyX€e MIOMENIEHHS SKCIIPECC-METOIOM 2
3 | HccnenoBanue MpeiokKeHHOTo 00bEKTa Ha KUCIOTHOCTS, IEI0YHOCTh, XAMUUYECKHHA COCTAB 2
[Ipomexxyrounas arrecranusi: Au¢¢epeHuMpPpoOBaHHbIN 3a4eT 2
Bcero yacos: 70
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3. YCJIOBHUSI PEAJIU3AIIAM TIPOTPAMMBI
YUYEBHOWM JUCLHUATIIAHBI

3.1 TpeOoBaHMs K MATEPHAIbHO-TEXHUYECKOMY 00ecriedeHuIo

Peanuzanust nporpaMmbl yueOHOW AUCHUILUIMHEI PEIOIaracT Hajluuue y4ueo-
HOTO KaOuHeTa «XUMUN».

[ToaroroBka BHeEayIUTOPHOM pPabOTHl JOJKHA OOECIEUUBATHCA JIOCTYIIOM
KKJ0TO o0ydaromnierocs: K 6azaM JaHHBIX B OnOnuoreuHsiM poHmam. Bo Bpems ca-
MOCTOSITEJIbHON MOATOTOBKU, 00yUaromuecs J0DKHBI ObITh 00€CTIeueHbl JOCTYIIOM K
cetu HTEpHET.

Oob6opynoBanne y4eOHOro KaOuHeTa U padoYuX MeCT KaOUHeTa:
MOCaJ0YHBIC MECTA MO KOJIMYECTBY 00yUYarOITUXCS;

pabodee MECTO MperoIaBaTes;

KOMIUICKT y4eOHO-METOINYECKON TOKYMECHTAITUH.

TexHuveckue cpeacTBa 00y4eHus :
MYJbTUMEIUINHBIE CPEJICTBA,;
oOyyaroniue BUACOPUIbMBI.

3.2 O0mue TpeGOBaHMS K OPraHU3alMU 00Pa30BaTeILHOM 1eITeJIbHOCTH

OcBoenne 00yJaromMMHcs y4eOHOM TUCUUIUIMHBI JOHKHO IPOXOAUTH B YCIIO-
BUSIX CO3/IaHHOM 00pa3oBaTENbHOM Cpelibl B 00pa30oBaTesIbHOM opranu3anuu (ydpe-
KIICHUN ).

[IpenonaBanue y4yeOHOW AMCUMIUIMHBI OTBEYAET CIEAYIOINIUM MPUHIUIIAM:
y4eT BO3PACTHBIX OCOOEHHOCTEH OOYydYarolIuMXCs; MpPAaKTUYeCKash HAmNpaBICHHOCTh
oOydenusi; popMuUpoBaHUE 3HAHUM, KOTOpBIE o0ecredyaT 00yJarouuMcs YCTIEIIHYIO
aJanTalyio K COLMAIBLHON peasbHOCTH, MTPO(PECCHOHATBLHON NeATeTbHOCTH, UCIIOJ-
HEHHUIO OOIIErpaKIaHCKUX poJsiei. B mporiecce mpakTuueckux 3aHATH 00ydaromiue-
Csl 3aKPEIUISIOT U YIUIyOJIIOT TEOPETHUECKUE 3HAHUS, MPUOOPETAOT HEOOXOAUMbIE
YMEHUSI U HABBIKH.

N3yuyenue Takux DUCUMIUIMH, KaKk Maremaruka: anredpa v Havyajla MaTeMaTu-
YEeCKOTo aHainu3a; reomerpusi, @usnka, buonorus u ocymiecTBisieTcs: napajjiesbHO.

Teopernueckne 3aHATUS JTODKHBI IPOBOAUTHCA B yueOHOM KaOuHeTe «XH-
mun» cornmacHo ®I'OC CIIO no cnenuanbHOCTH.

Texyuuit 1 TPOMEXKYTOUHBIA KOHTPOJIb OOYUEHHSI CKIIAJbIBACTCS U3 CIEAYIO-
IIUX KOMIIOHEHTOB:
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TeKYIIMd KOHTPOJb: YCTHBIM M MUCbMEHHBIA ONMPOCHl O0y4YalOIIMUXCs Ha 3a-
HATUAX, IPOBEAEHUE TECTUPOBAHUS, BBINOJHEHUE WHAMBUAYAIbHBIX IIPOEKTOB,
HamucaHue peeparoB, CO3JaHUE MPE3CHTAIIUHU U T.1.

NMPOMEKYTOYHBIN KOHTPOJIb: SK3aMEH

3.3 Kagpogoe o6ecneuenne 00pa3oBaTeibHOI0 MpoLecca

TpebGoBanus k kBaduUKAIMK MEAArori4eckux KajapoB, peain3yomux oopa-
30BaTENIbHYIO IPOrpaMMy CpEeIHEro o0IIiero oopa3oBaHus B Mpejesiax OCBOSHUS OC-
HOBHOU npodeccruoHalibHOM oOpa3zoBaTenbHOi mporpammbl (OITOIT) cpeanero mpo-
deccronaapHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHus MPH MO O-
TOBKE CHEIHMAIMCTOB CPEIHEro 3BeHA, JOKHA 00eCIeunBaThes MeaaroraMu, HMero-
IIMMHU BBICIIEE 00pa30BaHKE, COOTBETCTBYIOIIEE TPOQPUITIO MPEnoIaBaeMOi y4eOHOM
JuciUIuiMHeL. [IpenonaBareny mojay4yaroT JOMOJIHUTEIbHOE Mpo¢ecCHOHaIbHOE 00-
pa3oBaHME IO MPOrpaMMaM IMOBBIIICHHS KBaTu(UKAIlMK, B TOM 4uciie B popMe cTa-
YKUPOBKH B MPOQPMIBHBIX OpraHU3aIusixX, He pexe 1 pasza B 3 roja.

3.4 Undopmaumonnoe odecreyenne odydeHusi. IlepedeHbr pexoMeHaye-

MBbIX Y4eOHbIX u31anuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI
OCHOBHBIE HICTOYHUKU:

1. Tabpuensn O.C. Xumus: yueO. nis ctyd. cped. npod. yued. 3aBeaeHuit /
O.C. I'abpuensu, U.I'. Octpoymos. — M., 2008.

2. T'abpuemnsia O.C. Xumusl B TeCTax, 3a/1adax, yIpaKHCHHIX: yuel. mocoone
UL cTya. cped. nmpod. yueonsix 3aBenenuit / O.C. I'abpuensn, I'.I'. JIbicoBa — M.,
2010.

3. Tabpuensn O.C. IlpakTukym 1o o011el, HEOPTraHUYECKON U OpPraHUYECKON
XUMUHU: y4deO. mocobue s cTya. cpel. npod. yued. 3aBenenuii / ['abpuemsa O.C.,
Octpoymos W.I'., [lopodeea H.M. — M., 2009.

4. Ta6puensu O.C. Xumus. 10 knacc. ba3oBblil ypoBeHb: yuel. ajist 00111e00-
pazoBar. yupexaeuuii. — M., 2010.

5. Ta6puensn O.C. Xumus. 11 knacc. ba3oBbiil ypoBeHb: yueO. ajis 00111e00-
pasoBart. yupexaeHui. — M., 2010.

6. T'abpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Oprannyeckas xu-
MUSI B TECTaX, 3aj1a4ax u ynpaxuenusx. — M., 2008.

7. Tabpuemnsa O.C., OctpoymoB WU.I'., Beenenckas A.I'. OOmias xumus B Te-
CTax, 3aja4yax u ynpaxHenusx. — M., 2008.

8. Kysbmenko H.E., Epemun B.B., Ilonkos B.A. Kpatkuit kypc xumuu. — M.,
2000.

9. TIuuyruna I'.B. Xumus u nosceHeBHas )K1U3Hb yesnoBeka. — M., 2004.
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JlononHuTEIbHBIE UCTOYHUKHU:

1. T'abpuensn O.C. Xumus sl npernojiaBaTens: yueOHO-METOIUYECKOE MO-
cooue / O.C. I'abpuensn, I'.I'. JIsicoBa — M., 2010.

2. Tabpuensa O.C. HactonpHas kaura yuutens xumuu: 10 xmace / O.C. ['a6-
puernsin, .I'. Octpoymos — M., 2009.

3. T'abpuensn O.C. HactonbHas kHura yuurens xumuu: 11 kmacc: B 2 4. /
O.C. I'abpuensn, I'.I'. JIeicoBa, A.I'. Beeaenckas — M., 2009.

4. Kysnenoa H.E. OOydeHne XxuMuu Ha OCHOBE MEXKIIPEAMETHOW MHTErpa-
uu / H.E. Ky3nernosa, M.A. Illlatanos. — M., 2004.

5. UYepnobenbsckas [.M. Metoauka o0y4eHUs XUMHUH B CpeAaHEH mkone. — M.,
2003.

6. T'abpuemsta O.C. Jlpicora I'.I'. Xumust njis mpenogaBaTelis: METOIUICCKOES
rocobue. — M., 20010.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA JUCIIUITJIMHBI

KoHTpoms 1 o1ieHKa pe3ysbTaTOB OCBOCHUS YUYEOHON MUCIMIUIMHBI OCYIIIECTB-

JBICTCA IPCIioaaBaTCJICM B ITPOUCCCE MPOBCACHUA ITPAKTHICCKHUX SaHﬂTHﬁ, IIpaKTHU4c-

CKHX pa60T, TCCTUPOBAHU:, a TAKIKC BBITIOJITHCHUA O6yIIaI-0HII/IMI/IC$I HHAWBUAYAJIBHBIX

3aJIaHUM.
Ne [ OK/IIK Mo/ Pe3yabTaT 00yueHus Tuner OIIeHO'lH:: X
Paznen/Tema MeponpUusTHI
| | OcHoBHOe conepkaHue
1 Pasien 1. OCHOBLI dopmyanpoBaTrh 6a30-
S GRTTEETTE Bbl€ MOHATHSA U 32aKOHBI
XUMUH
1.1 |OK 01 |Ctpoenue aToMOB Cocransate xumuueckue |l. Tect «CTpoeHne aToMOB XU-
XUMUYECKHX dJIe- (hOpMyJIBI COCIMHCHHUI B |MHYECKUX 3JIEMEHTOB U TIPHPO-
MEHTOB U MIPUPOJIa  [COOTBETCTBUU CO CTEME-  |a XUMUYECKOU CBSZH.
XUMUYECKOW CBS3U  |HBIO OKUCIICHUS XUMUYe- |2. 3a/1auyu Ha COCTABJICHUE XU-
CKHUX 2JIEMEHTOB, UCXOAS |MHUYECKUX (GOPMYI IBYXaTOM-
Y3 BAJICHTHOCTHU U AJIEK-  |HBIX COSUHEHUM (OKCHUIOB,
TPOOTPUIIATEILHOCTH Cynb(GUI0B, THAPUAOB U T.I1.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUUN COEAUHEHUI O HO-
MEHKJIATYpe MEXIYHAPOTHOTO
COK03a TEOPETUYECKOU U IpHU-
KJIQJIHOW XMMUU U TPUBUATb-
HBIX Ha3BaHUM JIJIS1 COCTABIICHUS
XUMHYECKUX GOpMYI ABYX-
ATOMHBIX COCTMHEHHH (OKCH-
JI0B, CyIb(UIOB, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUUIECKUX
COEIMHEHUH OTJENbHBIX KJac-
COB
1.2 |OK 01 |[lepuonmyeckmii 3a- |XapakrtepuzoBarb xumu- |l. Tect «Metamumdeckue / He-
OK 02 |kon m Tabnwuma J[.M. |deckue 31eMEHTHI B COOT- |METANTMYECKUE CBOWCTBA,
Menneneena BETCTBHUU C UX MOJOXKEHHU- |3JIEKTPOOTPUIIATEIHLHOCTD U
€M B [IEPUOJIMUECKON CU- |CPOJICTBO K AJIEKTPOHY XUMHUYE-
CTEME XMMHUYECKHUX 3JIe-  |CKHX AJIEMEHTOB B COOTBET-
MeHToB [[.1. MenneneeBa |CTBHE C UX AJIEKTPOHHBIM CTPO-
€HUEM U TIOJIOKEHHUEM B TIEPHO-
JUYECKON CUCTEME XMMUYECKUX
anemeHnToB .M. Menaeneenay.
2. IlpakTnyeckue 3a1anus Ha
YCTaHOBJICHHE CBSI3H MEXTY
CTPOEHHUEM ATOMOB XUMHUYECKUX
AJIEMEHTOB M TIEPHOIUNIECKUM
W3MEHEHUEM CBOMCTB XUMUYE-
CKHX DJIEMEHTOB M X COCJIUHE-
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OK/IK

Mopyas/
Paznen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MeponpUusTHI

HHUM B COOTBETCTBUH C MOJI0XKE-
HueMm llepuoanyeckoi cucreme.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKHUE 3a/IaHUs HA Xa-
paKTepU3aIUI0 XUMUYECKUX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHYE-
CKHX 3JIEMEHTOB B COOTBET-
CTBHE C UX JIEKTPOHHBIM CTPO-
€HHUEM M TOJIOKEHUEM B MEPUO-
JIMYECKOM CHCTEME XMMHYECKUX
anemenToB .M. MenaeneeBay

Pasznen 2. Xumunue-
CKHe peaKiuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakuui

Konrtpoabsnas padora
«CTpoeHue BelecTBa U XU-
MHYECKHE PeaKIun»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peaxkun

CocTaBisTh peakifu Co-
CIMHEHMSI, PA3IIOKEHHS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIIBHO-
BOCCTAaHOBUTCIILHBIC PC-
aKIUH

1. 3agaun Ha cocTaBlieHUE
yYpaBHEHUH peaKIIuii:

— COCIMHCHMSI, 3aMCIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOJIa dJICK-
TPOHHOTO OanaHca.

2. 3agayn Ha pacyeT MaccChl Be-
IecTBa WM 00bEMa

ra30B 10 U3BECTHOMY KOJIHYe-
CTBY BEII[ECTBA, Macce I 00b-
€My OJIHOT'O U3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB; PAaCUEThI
Macchl (00bEMa, KOTHYecTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DNEeKTPOTUTHYECKAS
aucconuanuva 1 HUOH-
HBIII OOMEH

CocTaBisTh ypaBHEHHUS
XUMHAYECKHX PEaKIIH
HMOHHOT0 OOMeHa ¢ yJa-
CTHEM HEOPTraHMYECKHX
BEILECTB

1. 3amanus Ha cocTaBJIEHUE MO-
JIEKYJISIPHBIX M HOHHBIX peak-
LU C y4aCTUEM KHUCIIOT, OCHO-
BaHUU U COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI
2. JIaboparopnas padota "Turbl
XUMUYECKHUX peakuui”

Pa3nen 3. Ctpoenne
U CBOICTBA Heop-
raHN4YecKUX Be-
1IeCTB

HccnenoBarh cTpoeHue U
CBONCTBA HEOPraHuye-
CKHX BeLIeCTB

KontpoabHnas padora
«CBoiicTBa HEOPraHMYECKUX
BelIeCTBY
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OK/IK

Mopyas/
Paznen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MeponpUusTHI

3.1

OK 01
IIK 1.1 -
1.6

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHUE HEOPTaHH-
YECKUX BEIECTB

Knaccuduimpoars Heop-
TaHWYECKHE BEIICCTBA B
COOTBETCTBHUH C UX CTPOE-
HUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHUYECKUX Be-
IIECTB UCXOJIS U3 UX XUMHUe-
CKO# (pOpMYJIBI MIIH COCTaBIIE-
HUE XUMHUYECKOW (HhOPMYJIBI HC-
XO/JIsl U3 Ha3BaHU BELIECTBA 110
MEKIyHApOAHOU UIIN TPUBU-
aIIbHON HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIEMEHTA (COEUHEHMSI) B MO-
JeKyne (CMecH).

3. [IpakTrueckue 3aaHus 1o
KJIacCU(pUKallMU, HOMEHKIIAType
U XUMUYECKUM (popmyiam He-
OpraHMYECKUX BEIIECTB pa3-
JIMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKOM aK-
TUBHOCTH BEILIECTB B 3aBUCUMO-
CTH BUJIa XUMHYECKOH CBSI3U U
TUTA KPUCTAJUIMYECKOM perier-
KA

3.2

OK 01
OK 02
K 1.1 -
1.6

Du3znKo-xuMHUECKUE
CBOICTBA HEOPraHU-
YEeCKUX BEILIECTB

YcranaBianuBaTh 3aBUCH-
MOCTb (DU3UKO-
XHMHYCSCKHUX CBOICTB HE-
OpPraHWYECKUX BEIIECTB OT
CTPOEHUS ATOMOB U MOJIE-
KYJ, a TaK)Xe TUIa KpH-
CTAJUINYECKON PEIIETKH

1. Tect «OcoOEHHOCTH XUMU-
YECKUX CBOMCTB OKCHJIOB, KUC-
JOT, OCHOBaHHH, aM(OTEPHBIX
THUAPOKCHUIOB U COJIEI.

2. 3amaHus Ha COCTaBJICHUE
ypaBHEHUU XUMHUYECKUX peaK-
LM C y4aCTHEM IIPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX BE-
IIECTB: OKCHJIOB METAJLIOB, HE-
METAIJIOB U aM(OTEPHBIX dIie-
MEHTOB; HCOPTaHUYIECKIX KHC-
JIOT, OCHOBaHUH 1 aM(OTEPHBIX
THJIPOKCHUJIOB, HEOPTAHUIECKUX
colieil, XapaKTepU3YIOLINX UX
CBOMCTBA U CITOCOOKI MOJTyue-
HUSL.

3. [IpakTHKO-OPHUECHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha
CBOICTBA U MOJYyYECHHE HEOpPra-
HUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus He-
OpraHUYECKUX Be-
IECTB

Uccnenosats kauecTBeH-
HBIE PEaKI[UU HEOpTraHU-
YCCKUX BCIIICCTB

1. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHM 110 COCTABJICHUIO XU-
MHYECKHX PEAKIHM C y9acTHEM
HEOPraHUYECKUX BEILECTB, UC-
MOJIb3YEMBIX JJIs1 UX UAECHTU(U-
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Ne [ OK/IIK Monys/ Pe3yabTaTt 00yueHus Tuner Oueﬂoqﬂf’ X
Paznen/Tema MeponpUusTHI
Kalluu.
2.JIaboparopnas paboTa:
“Unentuduxarus HeopraHude-
CKHX BelIeCTB”
4 Paznen 4. Crpoenne |HccienoBars crpoenue u|KonrposabsHas padora
W cBOlicTBa opra- |CBOWCTBa oprannyeckux |«CTpoeHue u cBOiicTBa opra-
HHYECKHX BeliecTs |BCIIECTB HHUYECKHUX BCIIECCTB»
4.1 |OK 01 |Knaccudukarms, Knaccudunuposars opra- |1. 3aganus Ha cocTaBlieHUe
[IK 1.1 - |cTpoeHHe 1 HOMEH- |HUYECKHE BEIECTBA B CO- |HA3BAHUN OPraHUYECKUX CO-
1.6 KJIaTypa OpraHuye- |OTBETCTBHH C UX CTPOCHHU- |€AUHEHUMN 110 TPUBUAIBHOU UITU
CKHUX BEIIECTB eM MEXIYHApOJIHOU CHUCTeMaTHYe-
CKOM HOMEHKJIAType.
2. 3amaHns Ha COCTaBJIEHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJIT OpraHH-
YECKHX BEILIECTB OTJICIIbHEBIX
KJIaCCOB.
3. 3agauu Ha ompeneIeHue mpo-
cTeiimeit hopMyIbl opraHuye-
CKOM MOJIEKYJIbI, UCXOMS U3
3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 |CgoiicTBa opranuye- |YcTaHaBIMBaTh 3aBUCH- 1. 3agaHus Ha cOCTaBIIEHUE
OK 02 |ckux coenuHeHUi MOCTb (PU3UKO- YPaBHEHUN XMMUYECKUX PEaK-
OK 04 XUMHUYECKUX CBOMCTB Op- |LUH C y4aCTUEM OPraHUYECKUX
IIK 1.1 - raHAYECKUX BEIICCTB OT  |BEIIESCTB HA OCHOBAHHMU HX CO-
1.6 CTPOEHHUS MOJIEKYJI CTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBICHUE
YPaBHEHUI XUMHUYECKUX pEaK-
AW, WIUTFOCTPUPYIOLIUX XUMH-
YECKUE CBOWCTBA C YYETOM Me-
XaHU3MOB MPOTEKAHUS TaHHBIX
peakLMii U TEHETUYECKOH CBSA3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacyerHsble 3a1a4u MO ypaB-
HEHUSAM PEaKIMH ¢ y4aCTHEM
OpPraHMYECKUX BEIIECTB.

4. JIaboparopHas pabota “Ilpe-
BpallleHUs OpPraHUYECKUX Be-
LIECTB [IPY HAarpeBaHUM"
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Ne | OK/IIK Mozys/ PesynabTaT 00yuenuns Timer ONEHOMHBIX
Paznen/Tema MeponpUusTHI
4.3 |OK 01 |Mnentudukanus op- |MccnenoBats kauecTBeH- | 1.IIpakTHKo-opueHTHPOBAaHHBIE
OK 02 |rannueckux Be- HbIE PEAaKLMU OpraHuye-  (3alaHus 110 COCTABICHUIO XH-
OK 04 |mecTB, UX 3HAYEHHUE |CKUX COEIMHEHUM OTIENb- |MUUYECKUX pPEaKLUi C y94acTHEM
IIK 1.1 - {u npumeHeHue B ObI- |HBIX KIaCCOB OpraHUYECKUX BELIECTB, B T.4.
1.6 TOBOW U IPOU3BOJI- HCIIOJIb3YEMBIX JJISl UX UICHTH-
CTBEHHOI! JiesiTeNb- ¢bukanuu B ObITY ¥ IPOMBILI-
HOCTHU Y€JIOBEKa JIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTuduxanus opranuie-
CKUX COEJMHEHUHN OTAEIbHBIX
KJIaCCOB”
5 Paszpnen S. Kunern- |Xapakrepu3oBaTh BJIU-
YyecKHe U TePMOAHU- (SIHUe Pa3JInYHbIX (ak-
HaAMHYecKHe 3aK0- |TOPOB HA paBHOBecHe H
HOMEPHOCTH NPO-  (CKOPOCTbh XUMHMYECKUX
TeKaHUsl XUMHUYe- |peakuuii
CKHUX peakumuii
5 |OKO01 |[Ckopocts xumuue- |XapaxkTepus3oBarh Biaus-  |[IpakTuko-opreHTUPOBaHHBIE
OK 02 |ckux peakuuil. Xu- |HUE KOHLEHTpALUU PEaru- [TEOPeTHUECKUE 3alaHus Ha
IIK 1.1 - [MMueckoe paBHOBe- |pYIOLIMX BELIECTB U TEM- |aHAIU3 (PaKTOPOB, BIUSIOIINX
1.6 cue nepaTypsl Ha CKOpPOCTb Ha U3MEHEHHE CKOPOCTU XUMHU-
XUMHYECKUX PEAKIUI yeckou peakuuu. [TpakTrko-
XapakTepu30oBaTh BIIUSA-  (OPUEHTUPOBAHHBIC 3aJaHUs Ha
HUE U3MEHEHUS KOHIIEH- |IpUMEHeHue npuHuuna Jle-
Tpaluu BelecTs, peakuuu |[llarense 11 HaxoXaeHUS
Cpe/bl U TEMIIEpATyphl HA |HANPABICHUS CMELICHUS paB-
CMEILEHNE XUMUUYECKOTO |[HOBECUS XMMHUYECKON pPEaKIIUH
paBHOBECHS 1 aHaJIu3 (PaKTOPOB, BIUSIOLIUX
Ha CMELEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath nCTHHHBIE
Pazpnen 6. PactBo-
i PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 |OK 01 [Ilonstue o pactBo- |Pa3znuuarh ucTHHHBIE pac- |1. 3a1aun Ha MPUTOTOBIICHHUE
OK 02 |pax TBOPBI pacTBOpPOB.
IIK 1.1 - 2. IIpakTuKO-OpUEHTHUPOBaHHbBIE
1.6 pacyeTHbIC 3a/IaHMs Ha JTUC-
IIEPCHBIE CUCTEMBI, UCIIOJIb3YE-
MbI€ B OBITOBOM M TIPOU3BO/I-
CTBEHHOM JESITEIHOCTH YEJI0-
BEKa
6.2 |OK 01 |HUccnenoBanue HccnenoBath Gpusnko- JlaboparopHast paboTa
OK 04 |cBOMCTB pacTBOpOB |XMMHUYECKHUE CBOWCTBA Uc- |“IIpurorosienune pactBopos”
I[IK' 1.1 - TUHHBIX PaCTBOPOB
1.6

IIpogdeccnona/ibHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepKAHUE TPUKJIATHOIO MOAY-

JIs1)




25

Ne | OK/IIK Mozys/ PesynabTaT 00yuenuns Timer ONEHOMHBIX
Paznen/Tema MeponpUusTHI
7 Paznen 7. OuenuBarthb nocjaeacTBys |3amuTa Keiica (¢ yuerom 0y-
Xumus B ObITY U OBITOBOM U NPOU3BO/I- Aye npogeccuoHaAIbHOM
NPOW3BO/JCTBEHHOI |CTBEHHOM J1eATeIbHOCTH |1esiTeJIbHOCTH)
JeSITEJILHOCTH Ye- [JeIoBeKa C MO3HIMI
JIOBEKA 3KO0JIOTHYECKOH 0e3-
OIACHOCTH
OK 01 |Xumwus B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymyrieit mpo-
OK 02 |mpon3BoACTBEHHOW |OBITOBOM M MPOHU3BO/I- (beccroHaTbHON AEATEIBHOCTH)
OK 04 |medaTenbHOCTH YEJIO- |CTBEHHOMU AEATEILHOCTH |B0O3MOKHBIE TEMEI KEHCOB:
OK 07 |Beka yelloBeKa ¢ mo3unmii sko- | 1. IlorenneHnue kimmMara U Bbl-
IIK 1.1 - JIOTUYECKOU 0€301TacCHOCTH |CBOOOKICHHE Ta30BbIX THIpa-
1.6 TOB CO JHA OKEaHa.

2. bynymue marepuansl JUIst
aBua-, MalIMHO- ¥ PUOOPO-
CTPOEHHUS.

3. HoBele MaTepuansl 1Jis COJI-
HEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PacTH-
TEJIbHBIX NPenapaToB




