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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIUHBI «XUMMUS»

1.1. MecT0 aUCUMIUVIMHBI B CTPYKType OCHOBHOH NPo(hecCHOHAIbHOM
o0pa3oBaTeJbHON MPOrPaMMBbI

Oo1eoOpa3oBaTenpHas AUCHUILINHA « XUMUS» U3ydaeTcsl Ha 6a30BOM YpPOBHE B
o0m1eo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHA OCHOBHOM MpoQeccHOHATbHON
o0pa30BaTeNbHOM MpOorpaMMbl YKpYIHEHHBIX rpymnn cnenuansHocted 35.00.00.

[Iporpamma  pa3paborana Ha ocHoBe TpeboBanuii DPI'OC cpeagnero oOiero
00pa3oBaHus, MPEIBIBISIEMBIX K CTPYKTYPE, COJACPKAHUIO U Pe3yJbTaTaM OCBOCHHS
y4eOHOM JUCHMIUIMHBI «XHUMHS», B COOTBETCTBUHM C PexkoMmeHmanusMu 10
OpraHM3allii TOJYYEHHS CpPEIHEro oO0miero oOpa3oBaHUsl B Ipejesiax OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CPEAHETro MpodeCCHOHAIBLHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOTO  0oOmIero ooOpa3oBaHusi ¢ y4eToM TpeOoBaHmid  (eaeparbHbIX
TOCYJapCTBEHHBIX O0Opa30BATENBHBIX CTAaHAAPTOB U TOJYyYaeMOH CIEIUATLHOCTH
CpEeIHETO 1poheCCHOHAIBHOTO oOpa3zoBaHUs (mucrMo JlemapraMeHTa
TOCYJapCTBEHHOW TOJMTUKU B cdepe mnoarotoBku pabouumx xkaapoB u JI1O
MunoOpuaykun Poccmm ot 17.03.2015  Ne06-259),c  yuetrom ®DenepanbHOit
o0pa3zoBaTenbHON TPOrpaMMoOi  cpefaHero obmero ooOpasoBanus (Y TBepKIeHA
npuka3zoM Munnpocsenienust Poccuu ot 18.05.2023 oz Ne 371).

TpynoeMKOCTh AUCIUIIINHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBIIIeT 72 4aca,

U3 KOTOphIX 64 dyaca — 0a3oBbIM MOIynb (6 pa3nenoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszzgen), BKIIIOYAIOMIMKA MNPAKTUKO-OPUEHTHPOBAHHOE  COAEpKaHUE
KOHKpPETHOM npodeccru Wi CrenruaibHOCTH.

[TpuknagHOii MOIyNbh BKIOYAET OMWH pasnen. Pasmen 7 «Xumus B OBITY H
MPOU3BOJICTBEHHOM  JESATENbHOCTA  4YEJIOBEKa»  peanus3yercss g BCEX
npodeccuit/cnenuaibHOCTe Ha MaTepuane KEHCOB, CBSI3aHHBIX C JKOJOTHUECKOU
0€30MacHOCThI0O M OLIGHKOW TOCJEICTBUHA  OBITOBOM U  MPOU3BOJCTBEHHOM
NEeATEIbHOCTH, IO  oTpacisM  Oyayuied  npodeccuoHanbHOM — IeATEeIbHOCTH
00yJarImXxcs.

[leppon  oOyueHus W pacopelneiieHue IO  CeMecTpaM  OIpeAelseT
oOpasoBarenbHass OpraHU3AIMs CAMOCTOSITENIBHO, C Y4€TOM JIOTHMKH (hOPMUPOBAHUS
NPEAMETHBIX  pe3yJabTaTOB, OOMMX W  TPO(PECCHOHANBHBIX  KOMIETCHIIHH,
MEXIPEIMETHBIX CBSI3¢M C JAPYrMMH JUCIUIUIMHAMHU O0IIe00pa30oBaTEILHOTO U
obmenpodeccnoHanbHOTO MUKJIOB Y4eOHOTrO IJIaHa.

[Ipu pa3zpaboTke JaHHOW MPOrpaMMbl COONIOAEHBI OCOOCHHOCTH pabOThI ¢
00y4aroumMMucs ¢ OTpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAJIUIHOCTHIO.

Peanmam/m I[aHHOﬁ nporpamMmmbl BO3MOXHa C IIPUMCHCHUCM OJJICKTPOHHOI'O
06y‘ICHI/I}I N JUCTaHIITMOHHBIX O6pa?>OBaTCJ'IBHBIX TEXHOJIOTHUH.



1.2. leqiu ¥ muIaHMpYeMble Pe3yJabTAThl 0CBOCHHUS JUCHUILTUHBI

1.2.1. lean 1 3aga4y JTUCHUATIIMHBI

@opMHUpOBaHUE y CTYIEHTOB MPEACTABICHHUS O XHMHWYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA KaK OCHOBBI MPUHSITUS PEUICHUN B KU3HEHHBIX
Y NIPOU3BOJICTBEHHBIX CUTYalMX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOJHOM CpEIE.

3amauyu TUCUMILIHHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUSI XUMHUYCCKHX
MIPOILIECCOB U SIBJIEHUM B OKPYKaIOUIEH cpefe, UEIOCTHOM HAaydyHOW KapTHUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yYMEHHSI COCTaBIATH (OPMYJIbl HEOPraHUYECKUX U OPraHUYEeCKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIINA, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pe3yJIbTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  TPOBEICHUS  NPOCTEUITUX  XHUMHYECKHX
OKCIIEPUMEHTANBLHBIX ~ WCCJIEAOBAHMA ¢  COONMIOIGHWEM TpaBuil  O€30MMacHOro
oOpalieHus ¢ BeeCTBaMU U J1a00paTOpHbIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh WMH(MOPMAIMI0O XMMHUYECKOIO XapakTepa Hu3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTH)KCHHN XWMHUYECKOW HAyKH U
TEXHOJIOTHH JIJIsl pa3BUTHS COIMATBHOU U TPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yabTaThbl 0CBOEHHs 0011e00pa3oBaTeIbHON ITMCUMILVIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO n

Ha ocHoBe PT'OC COO

Kon n ILi1anupyemMsle pe3yabTaThl OCBOCHHS TMCIHMILINHBI
HAMMEHOBaHHU

e

¢popmupyembIx O6mme! JucuMmimHapHbie?
KOMIIeTeHIN i
OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJAaZeTh CHCTEMOM XMMHYECKHX 3HAaHUH, KOTOpas  BKIJIIOYAET:
BBIGI/IpaTB - 6I>ITB TFOTOBBIMU K TpyAy, OCO3HABATb LNCHHOCTH | OCHOBOIIOJAraronue IMOHATHUA (XI/IMI/I‘IGCKHﬁ 9JICMCHT, aTOM, JJICKTPpOHHAas
CIocoObI MacTepcTBa, TpyAotooue; obosouka aToma, s-, p-, d-2JIEKTpOHHBIE OpOUTAIN aTOMOB, MOH, MOJICKYJa,
peuIcHud 3a1a4 | - 6I>ITB TOTOBBIMHK aKTUBHOMU ACATCIIbHOCTU | B&JICHTHOCTDB, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHL OKUHCIICHHA, XUMHWYCCKAA
npodeccroHan | TEXHOJOTMYECKOH U COIMAIBHON HANPABIEHHOCTH, | CBSA3b, MOJb, MOJIIPHAs Macca, MOJSAPHBIA 00BEM, YIICPOAHBIA CKeEIeT,
BHOU UMETh CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH | QYHKIIMOHANbHAS TPyIIa, paguKkal, U30MEpHs, U30Mepbl, TOMOJIOTUYECKHUNA
JICATEIIEHOCTH | U CaMOCTOSTEITLHO BBITIOJTHATH TaKylo | P, TOMOJIOTH, YIJI€BOAOPO/IbI, KHUCIOPO- M a30TCOAEPIKAINe COSANHECHNUS,
NPUMEHUTENIBH | OEATEIBHOCTD; OMOJIOTUYECKH aKTHBHBIC BemiecTBa (YIJIEBOIBI, KHPBI, OCIKH), MOHOMED,
0 K Pa3JMYHBIM | - MPOSIBIATH HMHTEpEC K pa3nu4YHbIM cdepam | monmmep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COCIUHEHUS,
KOHTCKCTaM HpO(beCCI/IOHaJIBHOI\/'I ACATCIBbHOCTH, KpUCTaNIMYCCKad PCUICTKA, TUIIBI XHUMHUUYCCKHUX peaKHI/Iﬁ (OKI/IC.HI/ITGJ'H:HO-

OBilaleHHMe  YHMBEPCAJIbHBIMH  Y4eOHBIMHU
NMO3HABATEJIbHBIMH 1eHCTBUIMHU:

a) 0a3oBble JJOrMYecKHUe e CTBHS:

- CaMOCTOSITEJIBHO dbopmynupoBaTh u
aKTyaJlu3upoBaTh MNpPoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIH NPH3HAK HIIH
OCHOBAaHHUA JIA CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_[I/II/I nu
00001IeHNS;

- OIpeneniTh

nean ACATCIbHOCTH, 3aJaBaTbhb

BOCCTaHOBUTENbHBIE, 3K30-U IHAOTEPMHUUYECKUE, PEaKIIM HOHHOTO 0OMeHa),
pacTBOp, AIEKTPOJIUTHI, HEIJEKTPOIUTHI, IEKTPOJUTHYECKAsT AUCCOLUALIMS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHUECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHSI XUMHUYECKOIO CTPOCHMS
opranndeckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKOU
auccouranuu, nepuoanueckuii 3akon /.M. MenzeneeBa, 3aKkOH COXpaHEHHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (AKTOIOIHYECKHE
CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M O€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHMYECKUX U OpPraHWYeCKUX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEIOBEKa;

! YKa3blBaloTcAa NMMYHOCTHbBIE U meTanpeameTHble pesynbTatbl M3 PrOC COO (B nocnegHelt peaakumm ot 12.08.2022) B oTrnarosnbHoi popme, dopmupyemble obuieobpasoBaTeibHOM

ANCUUNANHOMN

2 AvcumnanHapHble (I'IDELI,METHbIe) pPe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBUU C METOLI,VIKOIZ npenogasaHnA ANCUUNNANHDbI




napameTpbl U KpUTEPUU UX IOCTHKECHUS;
- BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOpPEUHS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JI€ATEIbHOCTH,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCJIEACTBUN JESTENbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PELICHUU
JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HCCEA0BATEIbCKHE TeHCTBHS:

- BJAJIeTh HAaBBIKAMH Y4€OHO-HCCIIEAO0BATEIbCKOM
u MIPOEKTHOM JeATEIbHOCTH, HaBBIKaMU
paspenieHus npooiem;

- BBIABJISATH MNPUYUHHO-CIEACTBEHHBIE CBA3U U
aKTyaJIu3UpOBaTh 3aJauy, BBIIBUTaTh TUIIOTE3Y €€
peuieHus, HaXOJIUTh apTyMEHTBI TUTST
JTI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUN, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

- AQHAJIM3UPOBATH TOJYYECHHBIE B XOJE PEUICHHS
3a/1aud  pe3yibTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBAaTh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMeTh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- yMeThb HHTETpUPOBATh 3HAHUA U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBABUTAaTb  HOBBIE  HJIEH,
OPUTHMHAIILHBIE MOJIXO/IbI M PELICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
IIO3HABATEJILHON U COLMAIbHOU IPAKTUKE

npeaiaraTh

- YMETb BBIABIIATH XapaKTEpPHbIC IPU3HAKA U B3aUMOCBS3b H3YYEHHBIX
HNOHSTHH, TPUMEHATh COOTBETCTBYIOILINME ITOHATHUS IIPH OITMCAHUM CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHUYECKUX BEUICCTB U UX IIPEBPALLCHUN;

BBIBJISITH  B3aUMOCBSI3b  XMMHYECKMX 3HAHMW C  MOHATHAMM U
MpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MPCAMCETOB,

- yMETb HCHOJIB30BATH HAUMCHOBAHHMA  XMMHMYECKHX  COCAWHECHUU
MEXIYHAPOJAHOIO COK03a TEOPETUYECKOM M IPUKIAAHOW XUMHUH H

TPUBHAIBHBIC HA3BAaHHUS BAKHEHIINX BEIIECTB (ITUIICH, alleTUIICH, TJINICPHH,
denon, Qopmanbaerun, yKCycHas KUCIOTa, TJIMLUH, YrapHbld ras,
YTJIEKUCIIBIN Ta3, aMMHUAK, TalleHasi U3BECTh, HETalleHas U3BECTh, MUTHEBAS
colla M JPYTUX), COCTABIATH (POPMYNBI HEOPraHMYECKUX M OPraHUYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKUX PEAKIUH, OOBSICHATH HUX CMBICI,
MOATBEPKIATH XapaKTepHBIE XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMUCSIMU YPABHEHUM XUMHUYECKHUX
peaKLuii;

- YMeThb YCTAaHaBJIMBaTh MPUHAAJIE)KHOCTh H3YUYEHHBIX HEOPTraHUYECKHX U
OpTraHUYCCKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM U T'pyIiliaM CO€I[PIH€HPII>1,
XapaKTepu30BaTh HMX COCTaB W BaKHEWIIME CBOICTBA; OMPENENATb BUIbI
XUMUYECKHUX CBsi3el (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasl, BOJIOPOIHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIaCCUPHUIMPOBATH XUMUUECKHE
peakiuu;

- chopMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAY4YHOU KapTUHBI MHUpPA, POJIM XMMHHM B IO3HAHUU SIBJICHUU
Opupoabl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYypbl JHUYHOCTH, €€
(GYHKIMOHATIBHON TPaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs] MPAKTHIECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

- YMeThb MpPOBOAMUTH pPacyeThl MO XUMHYECKUM (QopMyjaM U ypaBHEHUSIM
XUMHNYCCKHUX peaKI_[I/Iﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/I‘ICCKI/IX BCJINYHH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS IJi1 NPUHATHS PELICHU B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUsAX, CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM




OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
TIOWCKa,
aHayM3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJOTUHI
TUTST
BBITIOJTHEHUS
3ama4y
npodeccuoHal
BHOU
NEeSITEIIbBHOCTH

B 00/1acTHIIEHHOCTH HAYYHOI0 MIO3HAHUSA:

- uMeTh Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM U OOLIECTBEHHOW NPaKTUKH,
OCHOBaHHOT'O Ha nyanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MeCTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBATh SA3BIKOBYIO M YHUTATEIIBCKYIO
KYJIBTYpbl KaK CpEICTBAa B3aUMOJACUCTBUS MEXITY
JIObMU U ITO3HAHUS MUPA;

- OCO3HaBaThb IIEHHOCTU HAy4YHOW IEATENbHOCTH,
OBITb TOTOBBIMU OCYILECTBJIATH IPOEKTHYIO H

MCCIIEIOBATEIBCKYIO JESATENBHOCTD
WHUBUYQJIHO U B TPYIIIIE;
OBinageHne  yHUBEPCAJIbHBIMH  YYeOHBIMH

NMO3HABATEJIbHbIMH AeHCTBUIMMU:

B) padoTta ¢ nHpopManmei:

- BJIaJIETh HaBBIKAMH MOJy4Y€HUs] MH(POpMaLUU U3
UCTOYHHKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh MOKCK, aHAJIU3, CUCTEMATU3AINIO 1
UHTEpIpeTanio HHPOPMALIUY PA3TUYHBIX BUI0B U
dbop™M mpeacTaBIeHNUS,

- €O037aBaTh TEKCThl B pPa3lWYHBIX (opMmaTax c
Y4E€TOM Ha3HaueHUs HHQOpMAIMK U IIeJIeBOil
ayIUTOpUH, BBIOMpas ONTUMAIBHYIO  (opMy
MPEJICTaBICHUS U BU3YyaIH3al1H;

- OLIEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMalliK, €€ COOTBETCTBHE IPaBOBBIM U
MOpPaJIbHO-3TUYECKHUM HOpMaM;

- HCIMOJNb30BaTh CpeACTBa HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTHH B peIICHUH
KOIHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPraHU3allMOHHBIX  3aJad  C  COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30TMacHOCTH,

- YMCThb IMJIaHUPOBATh n BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT
(mpeBpallleHusi OPTaHWYEeCKUX BELIECTB IPU HArpeBaHUM, IOTyYECHHUE
9TWJICHA U H3YYCHUC €TI0 CBOI>'ICTB, KauUCCTBCHHLIC PCAKIMHU Ha aJIbJACTHU/bI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus O€KOB IpH HarpeBaHUH,
OBCTHBIC PCaKIHNU 6G.HKOB; nNpoBOAWUTL PCAKIHUU HWOHHOI'O 06MeHa,
OTIpEeIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUu Ha cylbdart-,
KapOOHAaT- M  XJOpPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCTIIEpUMEHTAIbHBIC 3amaur 1o Temam "Metammel" u "Hemeramnsl") B
COOTBETCTBUHM C TPAaBWJIAMH TEXHUKH OE30MACHOCTH IpPH OOpaIIeHUH C
BellecTBaMH U Ja0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aITUCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

- YMETbh aHAJIU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYyIaeMYI0 U3 pa3HBIX
HMCTOYHHMKOB (CpelIcTB MaccoBoi nHpopmarnu, cetb UHTEepHET 1 pyrue);

- BJIaJACTb OCHOBHBIMHU MCTOJaMHW HAYYHOI'O IIO3HAHHA BCIICCTB U

XUMUYECKUX  sIBJICHUH  (HAONIOACHWE,  HW3MEpPEHHEe,  SKCIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMETh TPOBOJUTH PaCYeThl MO XUMHUYECKHM (GOpMyjaM W YpPaBHEHUSIM
XUMHUYECKHX peakluid ¢  HCIOJb30BaHUEM  (DU3UYECKHX  BEIWYHH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJMYECTBEHHO CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsI NPUHATUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM




THTHUEHBI, PECypcocOepekeHusi, NPaBOBBIX U
STHYECKUX  HOPM, HOPM  HHGPOPMAIMOHHON
0e30IMacHOCTH;

- BJIaJIeTh HABBIKAMU PACTIO3HABAHUS U 3AIUTHI
uHpopManuu, UHHOPMAIIMOHHOK 0€30MacHOCTH
JUYHOCTH;

OK 04.

D¢ dexkTuBHO
B3aMMO/JICHCTBO
BaTh U
paboraTh B
KOJUJIEKTHUBE U
KOMaH/1e

- HUMETh  TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CaMOOIIPEIETIECHHUIO;
-OBIIAJICTh HaBBEIKAMH yaeOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COUMAIbHOU
JIeSTCIIEHOCTH;

OgBjaaenue YHUBeEPCAJIbHbIMHU
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:

0) coBMecTHAasl 1eATeJbHOCTD:

- TIOHMMaTh W UCIOJNb30BaTh MPEUMYILECTBA
KOMaH/THOW ¥ MHANBUIyaJIbHON PabOTHI;

- OpUHUMATh UEIM COBMECTHOM JI€ATE€IbHOCTH,
OPraHU30BbIBaTh U KOOPIUHUPOBATH ACHCTBUS IO
€¢ IOCTH)KCHHIO: COCTaBIIATh IIIaH JIEHCTBHIA,
pacnpenenarTh poyi ¢ y4€TOM MHEHHUN YYaCTHUKOB
00CyXIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHHMPOBAaTH M BBIMOJHATH pabOTy B

YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;
- OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE

MOBEJICHWE B PA3JIMYHBIX CHUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM
OBjajeHne YHHBEPCAJbLHBIMHA PeryJIATHBHBIMH
JeHCTBUSIMM:

I') MNPUHATHE ce0sl U IPYTUX JIIOJei:

- IPUHAMATh MOTHUBBI  ApPTYMEHTBI IPYTHUX JOJEH
IIPH aHAJIM3E PE3YIIbTATOB JACITCILHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JIPYTHX IHOIEH

- YMCThb IMJIaHUPOBATh n BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT
(mpeBpallleHusT OpPTaHWYECKUX BELIECTB IPU HArpPeBaHUM, IOTyYCHUE
9TWJICHA U HU3YYCHHUC €TI0 CBOI>'ICTB, KauUCCTBCHHLIC PCAKIMHU Ha aJIbJACTH/BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHarTypauus O€JKOB IpH HarpeBaHUH,
OBCTHBIC PCaKINU 6GHKOB; nNpoBOAWUTL PCAKIHUU HWOHHOI'O 06MeHa,
OTIpEeIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKklUu Ha cylbdart-,
KapOOHAaT- M  XJOpPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCTIIEpUMEHTAIbHBIC 3amaun 1o Temam "Metamiel" u "Hemeramnsl") B
COOTBETCTBUHM C TPABWJIAMH TEXHUKH OE30MACHOCTH IpPH OOpaIIeHUU C
BellecTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aITUCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MMOHMUMATh MU C
MO3UIUH JIPYTOr0 YEJIOBEKa;

OK 07. B 006.1acTHIKO0JI0THYECKOT0 BOCTTUTAHMS: - chopMupoBaTh MNPEICTaBICHUS: O XHUMHUYECKOH  COCTaBISOIIEH
CopeiicTBoBaTh | - UMETh CPOPMUPOBAHHOCTh JKOJIOTHYECKOW | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XMMHHM B TIO3HAHWH SIBICHUU
COXpaHEHUIO KyJIbTypbl, TIOHUMAaHHE BIHSIHUS COIMAIBHO- | MPUPOABI, B (OPMUPOBAHUH MBIIIICHUS W KYyJbTYpbl JHUYHOCTH, €€
OKpY>Karolen PKOHOMHUYECKHUX  MPOILECCOB  Ha  COCTOsHHE | ()YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUSI TPAKTHUECKUX
cpepl, MPUPOJHON W COIMAIBHOW CpEeIbl, OCO3HAHUE | 3a7a4 U SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
pecypcocOepex | TmodanbHOro XapakTepa SKOJOTHIECKUX MPo0iieM; | IPUPOTHON cpene;
CHUIO, - YMETh IUIAHUPOBATh M OCYIIECTBISATH JCUCTBUS | - YMETh COONIOJATh MPaBUIa SKOJOTHUECKH I1€JIECO00Pa3HOTO MOBEICHUS B
MPUMEHSATD B OKpYXKaloIleld cpele Ha OCHOBE 3HAHUS IeJeH | OBITY U TPYIAOBOM ICSITEILHOCTH B IIENSAX COXPAaHEHHUS CBOETO 30POBBS U
3HaHUA 00 YCTOMYMBOT'O Pa3BUTHS YEITOBEUECTBRA; OKpYKalolllell MPUPOJAHON Cpe/bl, YYUTHIBATh OMACHOCTh BO3ACHCTBHUS HaA
W3MCHCHUU HEMIPUHUMATh  JIEUCTBUS, NPUHOCIIIMX  BPE[ | )KUBbIE OPraHU3MbI ONPEEICHHBIX BEUIECTB, MOHMMAs CMBICI IOKa3aTems
KJIMMaTa, OKpYKalollleil cpee; MpEeaEIbHON TONYCTUMON KOHIIEHTPALIMKU
MPUHIUIIBI - yMeTh MPOTHO3UPOBATH HEOIATONPUSTHEIC
OEpEKITUBOTO SKOJIOTUYECKHUE TOCIEACTBHUSA MPEAITPUHUMAEMBIX
IIPOU3BOJCTBA, | ACUCTBUU, IPENOTBpALIATh UX;
a3 exTruBHO - pacUIUpATH OMbITA AEATEIBHOCTH SKOJIOTMYECKON
JIEHCTBOBATh B | HAIIPaBJIECHHOCTH;
Ype3BBIYANHBIX | - OBJIAJICTh HABBIKAMU Y4eOHO-
CUTYyaLUsIX HCCIIEI0OBATENILCKOM, POEKTHON U COLMAIIBHOU

JIeSITEIILHOCTH;
JIP1 0CO3HaHWE 00YJAIOIITUMUCS POCCUMCKOM — OCO3HaHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U
Oco3Haronmn rPaKJIaHCKOM UJIEGHTUYHOCTH — FOTOBHOCTH K 00s13aHHOCTEH, YBAXKECHHSI K 3aKOHY U TIPABOIIOPSIKY; — MPEJCTABICHUS O
cebs CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U COIMAJIBHBIX HOPMax M MPaBUJIaX MEKIUYHOCTHBIX OTHOIIEHUH B
FPAKJAHUHOM | CAMOOIPE/ICICHUIO; KOJIJICKTUBE;
1 3aIIUTHAKOM — TOTOBHOCTH K COBMECTHOW TBOPYECKOU ACATEILHOCTH MPU CO3JaHUU
BCJIMKOU y4eOHBIX TIPOEKTOB, PEIICHNN YUYeOHBIX U MO3HABATEIIBHBIX 33134,
CTpaHbl BBITTOJTHEHUHN XUMUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH TOHUMATh U IPUHUMATH MOTHUBBI, HAMEPEHHSI, IOTUKY U
apryMeHTHI IPYrUX NP aHAJIU3€ PA3IMYHBIX BUAOB yUeOHOU JesITeNbHOCTH;
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JIP
4ITposiBistronu
Hu
JIEMOHCTPHPYIO
IMHA YBOKCHUE
K JIIOJISIM TPY/ia,
OCO3HAIOIIHH
LIEHHOCTh
COOCTBEHHOTO
TpyJa.
Crpemsiuiics
K
dbopmHupoBaHU
10 B C€TEBOI
cpene
JUYHOCTHO U
npogeccuoHaI
BHOT'O
KOHCTPYKTHBHO
ro «uuppoBoro
ciena.

— TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIINXCs
PYKOBOACTBOBATHCS

B CBOCH ACATCIIbHOCTH ICHHOCTHO-CMbBICIIOBBIMHA
YCTaHOBKaMH,

MMpucymumMu I.[eJ’IOCTHOﬁ CUCTCEMEC XUMHUYCCKOI'O
oOpa3zoBaHus;

— LIEHHOCTHOT'O OTHOIICHHUS K HCTOPUYECKOMY M HAYYHOMY HaCJIEIUI0
OTE€YECTBEHHOM XHUMUM;

— yBa)XKEHHMsI K MPOIIeCCy TBOPUECTBA B 00JACTH TEOPUU U TIPAKTHUECKOTO
IPUMEHEHHS XUMHUH, OCO3HAHUS TOT0, YTO JOCTUKEHMSI HAYKHU €CTh
pe3yNbTaT AUTENbHBIX HAOMI0IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTATbHBIX
IIOMCKOB, ITIOCTOSIHHOTO TPYy/Jia YYEHBIX U IPAKTUKOB;

— HMHTEpeca U MO03HaBaTeNIbHBIX MOTHBOB B [TOJIYY€HUHU U MOCIEYIOIIEM
aHanu3e HHGOPMAIUH O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM
OTEYECTBEHHOH XUMHUH,

— KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-HCCIIEJOBATEIbCKOM
NEeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX
JESTEIILHOCTH;

— YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a7a4
COLIMAJIbHOW HAIIPAaBJIEHHOCTH (B paMKaX CBOEH I'PYIIIbI, KOJIJIEAKA);

— HMHTEepeca K MPaKTUYeCKOMY M3y4eHUIo npodeccuit pa3inyHoro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

— YBa)XXCHHUS K TPYLY, JIOIIM TpyAa U pe3ybTaTaMm TPYJ0BOH
JESTEIILHOCTH;

— FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHINBUAYAIbHON TPAEKTOPUH
oOpa3oBanus, Oyayimiel mpodeccuu U peann3aii COOCTBEHHBIX KIU3HEHHBIX
IJTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH,
WHTEPECOB U MOTPeOHOCTElH 00IIeCTBA;

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOHN MPaKTHKH;

— MOHUMaHM crieuu(PUKN XUMUU KaK HayKu, OCO3HAHUS €€ poJiu B
(GopMHPOBAHNY PAITMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU
LEJIOCTHOTO MPEICTAaBICHUS 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKA, B IO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEN U
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

— yOeXIEHHOCTH B 0COO0H 3HAYMMOCTH XUMHHU JJISi COBPEMEHHON
UBUJIM3AIUH: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOW POJIH B
CO3JIaHMH HOBOM 0a3bl MaTEepUAIBbHOM KYJIbTYpBI, PELICHUH TI00aTbHBIX
po0JieM yCTOMYMBOIO Pa3BUTHS YeIOBEUYECTBA
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— CBIPbEBOH, SHEPTETUYECKOM, TUIIIEBON U IKOJIIOTUYECKOM O€30MaCHOCTH, B

Pa3sBUTHU MEANIIMHBI, 00ECIICUCHUN YCIIOBUH YCIIEITHOTO Tpy/a U
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KaXKAOTO WiIeHa OOILECTBa;

— €CTeCTBEHHO-HAyYHOH IPaMOTHOCTH: IOHNMAHHUS CYITHOCTH METOJIOB
MIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCTIONIB30BATh MOJTy4aeMble 3HAHUS [UIS aHAIN3a U O0BSICHCHNS SIBICHUN
OKPYXKAIOLIETO MHUPA U MPOUCXOSIINX B HEM U3MEHEHUI; YMEHHS JeaTh
000CHOBaHHBIE 3aKJIIOYCHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS
JIAHHBIX C LEJTBIO IOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

— CITOCOOHOCTH CaMOCTOSITEJIEHO MCITIOIb30BATh XUMUYECKUE 3HAHUS IS
pelIeHus poodJieM B peallbHbIX KU3HEHHBIX CUTYAIHSX;

— MHTEpeca K MO3HAHMIO U HCCIIEIOBATENILCKON IS TETbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHMIO, K AKTHBHOMY TOJTyYEHHIO HOBBIX 3HAHUH MO0 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTSIMH;

— MHTEpeca K 0COOCHHOCTSM Tpya B Pa3IMIHbBIX cdhepax
npodecCHOHATBLHON 1eATEEHOCTH.
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JIP 5
JeMoHcTpHpytO
80505 ¢
MIPUBEPKEHHOC
Th K POJIHOM
KYJbTYPE,
HUCTOPUYECKOMN
ImaMsITH Ha
OCHOBE JI00BU
Kk Poaune,
poaHOMY
Hapomay, MaJIOH
poauHe,
MIPUHSTHIO
TPAIUIIMOHHBIX
LIEHHOCTEHU
MHOTOHAIIOHA
JBHOTO Hapoa
Poccun.

— LICJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX
yOe:XIeHUH TMYHOCTH Ha OCHOBE KIIFOYEBbIX
[IECHHOCTEW M UCTOPUUECKUX TPATULIUN 0a30BOM
HayKH XUMUU;

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

— CIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBA3aHHbBIE C XUMHUYECKUMHU
SIBIICHUSIMU, Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— FOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOUX TOBAPUILEH C
MO3UIMI1 HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBHUI 3TUX
MOCTYIIKOB;

JIP

9Co0uro maro1m
Uu
MpoIaraniupy
IOIMN TpaBuia
3I0POBOTO H
0e30ImacHoro
o0pa3a Xu3HH,
CIopTa;
MIpEeAYIPEKITAI0
AN 1100
MIPEOI0JICBAIOII]
5051

— HaJIM4YHUC MOTHBAIIUHU K OGy‘IeHI/IIO

— MOHMMAaHM LIEHHOCTEH 3/I0pOBOT0O M 0€3011acHOr0 00pa3a KU3HHU;
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIICHHS K COOCTBEHHOMY (DH3UUECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

— cOoOMI0IeHUS MTPaBUJT O€30TIaCHOTO OOPAIICHHS C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH JEATEIBHOCTH;

— MOHUMAaHHU LICHHOCTH MPaBUJI HHIUBUIYATbHOTO U KOJJIEKTUBHOTO
0€3011aCHOT0 TMOBEACHUS B CUTYaLUAX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU
JI0JIeH; 0CO3HAHUS MOCEICTBUN U HETPUSATHUS BPEIHBIX TPUBBIYEK
(YynorpeOieHus! aJKorosisi, HAPKOTUKOB, KYpEeHUs);
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3aBHCHMOCTH
OT aJIKOI'0JId,
tabaka,
IICUXO0aKTUBHEI
X BEIIECTB,
a3apTHBIX UTP H
T.J.
CoxpaHstomuii
TICUXOJIOTHYECK
y}o v
YCTOHYHUBOCTh
B CUTYaTUBHO
CIIOKHBIX HIIH
CTPEMHUTEIIBHO
MCHSIOIINXCS
CUTYaITUsX.

JIP10
3aboTsmuiics o
3aIUTe
OKpYyKaroleun
Cpebl,
COOCTBEHHOH U
qyKOU
0€30I1aCHOCTH,
B TOM YHUCJIC
udpoBoii.

— HaJINYMe MPaBOCO3HAHUS SKOJIOTUUYECKOU
KYJIBTYpPBI 1 CIIOCOOHOCTH CTaBUThH 1I€JIM U CTPOUTH
YKU3HECHHBIC TIJIaHbI

— DKOJIOTHYECKH 11e7IeCO00pa3HOro OTHOILICHHUS K IPUPOJE, KaK UCTOUHUKY
CyILIECTBOBAHUS KU3HU Ha 3EMIIE;

— MOHUMAaHHUS rI100ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM, BIUSHUS
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOM CpEIbL;
— 0CO3HaHMsI HEOOXOAMMOCTHU MCIIOIBb30BAaHUS TOCTHKEHUN XUMHH IS
peuIeHus: BOIPOCOB PallMOHAIBHOIO MPUPOAOIIOIb30BAHNS;

— AQKTUBHOI'O HENMPUATHS AEHUCTBUM, TPUHOCAILUX BPEIl OKPYKAIOILIEH
MIPUPOJIHOI cpesie, yMEHHsI POTHO3UPOBATH HEOIArONPUSITHBIE
HKOJIOTUYECKUE NTOCIIEACTBUS IPEANPUHUMAEMBIX NCUCTBUN U
pea0TBpalaTh UX;

— HQJIMYUS PA3BUTOT0 3KOJIOIMYECKOr0 MBIIIICHUS, IKOJIOTHYECKON
KYJbTYPBI, OIIbITa I€ATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B ITIO3HABATEIBHOM, KOMMYHUKAaTUBHOM U
COLIMAJILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MTPOTUBOCTOSATH
ueosoruu xemohoouu;
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2.1. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIBHOM

ANCIHUIIJINHBI «XUMMU S

2.1. O0beM TMCHUILVIMHBI M BUIBI Y4eOHOH padoThI

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITTHHBI 72
B T.4

OcHoBHOE co/lep:KaHue 53
BT. U..

TEOpeTHYECKOe 00yUeHUE 24
[IPAKTUYECKUE 3aHATUS 17
nabopaTopHbIC 3aHATHS 9
KOHTPOJIbHBIE pabOTHI 3
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHNE (COMEPKAHUE 17
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUeHne 3
MPAKTUYECKUE 3aAHATHUSA 9
1abopaTOpPHBIE 3aHATHS 5
IIpomexyTounas arrectaums (quddepeHIIMPOBAHHBIN 3a4eT) 2




2.2.TemaTHyecKHiIIAHACOEPKAHHETHCIATLTHHDI

HaumenoBanmue Conep:xanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBAHHOE), Oo0bem dopmupyembie
pa3aesioB u TeM JadopaToOpHbIEe M MPAKTHYECKUE 3aHATHS, IPUKJIATHOA MOAYJ/Ib 4acoB KOMIIETeHIH U
1 2 3 4
OcHoOBHOE co/iep:KaHue 53
Pa3zgea 1. OcHOBBI CTPOCHUSA BelIECTBA 6
Tema 1.1. OcHoBHoOE coaepxaHue 4 OK 01
CrpoeHue aToMOB
XUMHIYECKIX Teopernueckoe o0yuenue 2
AJIEMEHTOB U . .
npupona CoBpeMeHHass Mojzenb cTpoeHuss atoma. CHMBOJWYECKUM SI3bIK XUMHUU.XUMHUYECKUH HJIEMEHT.
XHMIYECKOi OnekTpoHHas KoHpurypanus aroma. Kmaccudukamuss XUMHUYECKHX AJIEMEHTOB (S-, p-, d-vaneMeHTLI).
CBSI3H BasienTHBIE ~ 3JIEKTPOHBI. BanentHocTb. ONEeKTpOHHAs  MpUPOJAa  XUMHYECKOM  CBS3H. 2
DNeKTPOOTPULIATEIBHOCTh. Buabpl XuMuuyeckoil cBsi3u (KOBaJIeHTHAas, HMOHHAas, MeTaJlIMdecKas,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHuUs
IpakTuyeckue 3aHATHS 2
Pemmrenne 3amaHuii Ha HCIIOIB30BAaHHE XHWMHYECKOM CHMBOJIMKM UM Ha3BaHUU COEOUHEHUM IIO
HOMEHKJIATYpE MEXAYHApPOIHOTO COK03a TEOPETHUECKOM W MPHUKIAJHOM XUMHUU U TPUBUAIBHBIX
HA3BaHWM NI COCTABIICHUS XMUMHYECKUX (DOPMYINI IBYXaTOMHBIX COCIMHEHUH (OKCHAOB, CYIb(OUIOB,
TUAPUIOB U T.I1.) M IPYTUX HEOPTaHUUECKUX COSAMHEHUM OT/IEIbHBIX KIacCOB. 2
[IpakTrueckue 3aaHusi HA YCTAHOBIICHUE CBSI3M MEXY CTPOCHHEM aTOMOB XMMHYECKUX 3JIEMEHTOB U
NepPUOANYECKUM HM3MEHEHHEM CBOWCTB XMMHUYECKHX JJIEMEHTOB M UX COCAMHEHHH B COOTBETCTBHH C
nonoxxkeHueM [leprnonueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOE coaepraHue 2 OK 01
ITepuoanueckuit OK 02
IIpakTuyeckue 3aHATHS 2
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3aKOH U Ta0muna
J.1. Menneneena

[Iepuonnueckas cucreMa xumudeckux 3aeMeHToB .M. MenneneeBa. ®U3n4eCKUil CMBICI
ITepuoanueckoro 3akoHa /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUUYECKUX
AJIEMEHTOB, 00Pa3yEeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHUEM
XUMH4YeCcKoro 3sieMenTa B [lepronndeckoit cucreme. MUpPOBO33pEHUECKOE M HAYYHOE 3HAYCHHE
[lepuoauueckoro 3akona JI.11. Menneneesa. [Ipornosst [I.11. Menneneesa. OTKpbITHE HOBBIX
XUMUYECKHUX AIIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMHUUECKUX
371eMeHTOB «MeTannuiyeckue / HeMeTaNIndeCKUe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX 3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOJUUECKOMN CUCTEME
xumMuueckux 3yementoB .M. MenneneeBay

JP 1
JIP 4
JP 5

Paznen 2. Xumuueckne peakumn

Tema 2.1. Tunel
XUMHUYECKUX
peaxkuuit

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenune

Knaccugukaius 1 TUIIBI XUMHUYECKUX PEAKIIMN C yYacTHEM HeopraHudeckux Beniects. CocraBieHue
YpaBHEHHI peaklnii COeAMHEHUS, Pa3JIOKEHUs, 3aMeIleHus, 0OMeHa, B T.4. peaKIfil TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

YpaBHeHUs OKHCIEHUSA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEID.
CocraBieHne U ypaBHUBAaHUE OKHCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMM METOIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKLIUHU B IPUPOJIE, TPOU3BOICTBEHHBIX MTpOIeccax U
KU3HEJEATCIIBHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHSA

KonunuectBeHHble OTHOMIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACYETHI 110
YPaBHEHMSIM XHMHUYECKUX peakuuil. Monp Kak eQuHMIA KolnMdecTBa BemiecTBa. MolsipHas Macca.
3aKOHBI COXPAaHEHHs] MacChl U PHEPTrUu. 3aKoH ABorajpo. MomspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHMSM XHMHYECKUX PEAKLUH C UCHOJIb30BAHMEM Macchl, 00beMa
(HOpManbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

OK 01
JIP 10

Tema 2.2.
DJIEKTPOJIUTHYECKA

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenune

OK 01
OK 04
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s1 JUCCOLIHALIUS U

Teopust 31€KTpONUTHUYECKON aucconnanuu. MOHbl. DNEKTPOINUTHI, HEIEKTPOJINUTHL. Peakliun MOHHOTO

MOHHBIN 0OMEH oOMeHna. CocraBieHHe peakluii MOHHOTO OOMEHa MyTEeM COCTaBJICHHS HMX TMOJHBIX U COKPALICHHBIX 2
HOHHBIX ypaBHeHHﬁ. KucmnotHo-ocHOBHBIE pCaKkmuu. Ba,Z[aHI/I}I Ha COCTaBJICHUEC NOHHBIX peaKI_[I/Iﬁ
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas padoTa “Tunbl XUMUYECKUX PEaKIHi’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB )
XUMHYecKHX peakuuil. [IpoBenenune peakiuii HOHHOTo 0OMeHa, OTIpe/IeTIeHNE CPeibl BOAHBIX PACTBOPOB.
3agaHus Ha COCTaBJICHUE NOHHBIX pPEeaKIni
KonTpoabHas
CrpoeHnue BemecTBa 1 XMMUYECKUE PEAKLIUN 1
padora 1
Paznea 3. CTpoenne 1 cBOIICTBA HEOPraHMYECKHUX BeIleCTB 11
Tema 3.1. OcHoBHOE coep:xkaHue 3 OK 01
Knaccudukanms, OK 02
HOMEHKIIATYpA i Teopernueckoe o0yueHue 1 JIP 9
CTpOCHHE . JIP 10
O —— [Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heoprannueckux Bemiects. IIpocTsie u ciioxHbIe
p BCIICCTBA. OCHOBHBIE KJIACChI CIIOKHBIX BCIIICCTB (OKCI/I,Z[bI, THAPOKCUBI, KUCJIOTHI, COJ'II/I). Bzaumocss3s
BELIECTB
m HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BeulecTBa. Kpucramnmndyeckue u amopdHbie
BellecTBa. TUIBI KPUCTANINYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAsI, METAJIIINYECKast). 1
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUINYECKON PEIIETKH. 3aBUCUMOCTh
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAa XUMHYECKOM CBSI3U U THUIIA KpHCTEUIJIH‘ICCKOﬁ PCHICTKU.
[TpuunHbl MHOrOOOpa3usl BEIIECTB
IIpakTHYeckue 3aHATHSA 2
HOMCHKHaTypa HCOPTaHNYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOOA U3 UX XUMHYECKON q)OpMy.HBI
WJIM COCTaBIIEHUE XUMUYECKOH (POpMyIIbl UCXOs U3 Ha3BaHUs BEIIECTBA MO MEXKIyHAPOIHOM
(MIOITAK) mim TpuBHAJIbHOM HOMEHKIIATYPE. )

Pemennie mnpakTHuecKUX 3alaHuUN MO Kiaccu(UKalMM, HOMEHKJIAType U XHUMHUYECKUM Qopmyram
HEOPraHMYECKUX BELIECTB pPa3IMYHbIX KJIaccoB (yrapHbld Ta3, YIVIEKHCIbIM ra3, aMMHUaK, ranieHas
U3BECTb, HETAllleHasl U3BECTh, MUTHEBAS COJA U JAPYTUX): Ha3bIBaTh U COCTABIIATH (GOPMYJIbI XUMUYECKUX

19




BEIIIECTB, ONPEAEIATH IPUHAIICKHOCTD K KIIaccy.
Hcrounnku xumudeckon nHpopmaiuu (cpeacTs MaccoBoi nHdopmaruu, cetb THTEpHET 1 npyrue).
[ouck nupopmamu Mo Ha3BaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM GopMyiaM

Tema 3.2. ®usuko-| OcHOBHOE coaepKAHUE OK 01
XUMHUYECKHE OK 02
CBOHCTBA Teoperuueckoe o0yueHue P 9
HEOPraHUYECKUX .
P Mertamibl. O6mue (GU3nYecKue U XUMHYECKHE CBOMCTBa MeTaiuioB. CrocoObl MoJydeHHs. 3HAUYCHHE JIP 10
BEILIECTB
m METaVIOB M HEMETAJUIOB B NPHUPOAEC U JKU3HEACATEIBHOCTH 4YelioBeKa W opranu3moB. Kopposus
METAJIJIOB: BUJIbI KOPPO3HH, CITIOCOOBI 3aLIUTHI METAJIIIOB OT KOPPO3UU
Hemeramnpl. OOmue ¢u3ndeckue M XHUMHYECKHE CBOWCTBA HEMETAJIOB. THIHWYHBIE CBOWCTBA
HemeraiioB I[V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COeAMHEHUI HemeTaioB. KpyroBopoTst
OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE
XUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COETUHEHUH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB
IIpakTHYeckue 3aHATHS
CocraBiieHHE ypaBHEHUN XUMHUYECKHX PEAKUUN C YYAaCTUEM HPOCTBIX M CIOKHBIX HEOPraHMYECKUX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETaNIOB U aM(OTEpHBIX 3IEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aMQOTEpPHBIX TUIPOKCUIOB, HEOPraHMYECKHX COJeil,
XapaKTEepU3YIOLUX UX CBOUCTBA.
Pemenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJYYECHHE U
0e30MacHOe WCIONH30BAHUE BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY W TMPaAKTHYECKOM
JIEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coepkaHue OK 01
WNnentudukarus OK 02
HeOpraHWHeCKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB JIP9

JlaGopatopHas pabota «aeHTuuKaiys HeOPraHU4eCKUX BELIECTBY.
Pemenne SKCIEpUMEHTAIBHBIX 3a4ad 110 XUMHUYECKMM CBOWCTBAM METAUIOB M HEMETAIOB, IIO
pacro3HaBaHHIO U MOJTYYCHUIO COSMHEHUH METAIJIOB U HEMETAJLIOB.
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WNnentudukanus HEOPraHUYECKHX BEIIECTB C HCIOIb30BaHUEM HUX (DHU3HUKO-XUMHUYECKHX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakuuu Ha cynbdaT-, KapOoHAT- U XJOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

KonTpoabnas .
CBolicTBa HEOPTaHUYECKUX BEILIECTB 1
padora 2
Paznean 4. CTpoeHue U CBOIICTBA OPraHM4YeCKNX BellecTB 20
Tema 4.1. OcHOBHOe coep:kaHue 3 OK 01
Knaccudukanus, JP 1
CTpOCHHE 1 Teoperuueckoe o0yueHue 2
HOMCHKIaTypa TTosiBNIeHNE ¥ pa3BUTHE OPTAHUYECKOH XHMMUM Kak HaykH. [IpeMeT opranndeckoii Xxumun. MecTo u
OpraHM9eCKuX 3HAYEHHME OPTaHUYCCKON XMMHHU B CHCTEME €CTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOEHUE KaK MOPSAOK COCIWHEHUS aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJEHTHOCTH.
OcCHOBHBIE MOJIOXKEHUS TEOPUM XMMHUYECKOTO CTPOECHMsI OpraHudeckux coeauHeHuii A.M. Bytieposa.
YraepoaHslii CKEJIET OpPraHWYeCKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO )
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.
[TonsitTue o ¢yHKUMOHANBHOW Tpynne. Pamukan. IlpuHIUnel Kiaccudukanuu OpPraHUYECKUX
coeuHeHU. MexayHapoJHass HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATypbl OPraHU4YECKUX COEINHEHUM.
[TonsiTre 00 a3o0TcoAEpKAIUX COSAMHEHUSX, OMOIOTUYECKH aKTUBHBIX BellecTBax (yrieBojax, KHUpax,
OenKax U Jp.), BRICOKOMOJIEKYJISIPHBIX COeAMHEHUSX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYeckue 3aHATHSA 1
Homenknarypa opraHMYecKMX COEIUHEHHI OTAENbHBIX KIAcCOB (HACBILIEHHBbIC, HEHACHIIICHHbIE H
apOMaTUYECKHUE YTIIEBOJOPO/bI, CHUPTHI, (P)EHOJNbI, ANbACTUIbI, KETOHBI, KApOOHOBBIE KHCIOTHI U JIp.)
CocraBieHHe TMOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHUX BELIECTB OTHEIbHBIX 1
KJIACCOB, HCIIOJIb3yd MX HAa3BaHUS 110 CUCTEMATUYECKOM M TPUBHAJIBHOM HOMEHKJIAType (3THIIEH,
aleTuiieH, ThuuepuH, ¢eHois, GopMaibAeTui, YKCyCHas KHUCIIOTa, MIMIMH). Pacdersl mpocrteimeit
(bopMyIbl OpraHHYECKONW MOJIEKYJIbI, UCXO/ISl U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHOBHOe coep:kaHue 12 OK 01
CsaoiicTBa OK 02
Teopernyeckoe o0yueHue 7

21




OpraHUYECKUX
COETUHEHUN

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHHH OTHENbHBIX KJIaccoB (OCOOCHHOCTH
KJIaccu(pUKalMU U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTHYECKUN psia U o0mmas Gpopmyiia; U3oMepus;
¢u3nueckre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— TpeleNbHbIE YIJIEBOJOPOLI (IKaHbl M LMKJIOAJIKaHbl). ['opeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBILIUIEHHOCTH U ObITy. CBOMCTBAa MPUPOJIHBIX YIIIEBOJOPOIOB, HAX0XK/IECHUE B
MPUPOJIE U NPUMEHEHUE AJIKAHOB;

— HempenesibHble (AJIKEHbI, aJKUHBI W alKaJueHbl) U apoMaTHYeCKHUe YIJIeBOAOPOIbl. [opeHue
aleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH ISl CBAPKU U PE3KU METAILJIOB

— KHUCITIOPOJICOIePIKAIINE COSAMHECHUS (CTUPTHI U (PEHOITBI, KapOOHOBBIE KUCIOTHI U d(UPHI, AITbJETU/IBI U
KETOHBI, JKHUpBI, YyIJeBoabl). IIpakTuueckoe TNPUMEHEHHE JSTUJICHTIIMKOJA, TJIMIepuHa, ¢eHona.
[Ipumenenne ¢opManbaeruia, aneTanbAeruaa, YKCYCHOW KHUCIOTB. Mpblla Kak COJMH  BBICIIUX
KapOOHOBBIX KUCIIOT. MotoIue CBOKWCTBa Mbljla

— a30TCOALCPKAIINEC COCANHCHUS (aMI/IHBI 1 aMHUHOKMCIIOTHI, 6€HKI/I). BBICOKOMOJ'ICKyJ'DIpHBIe COCANHCHUA
(cuHTeTHMYECKHE W OWOJOTHYECKU-aKTHBHBIE). MOHOMEp, TOJUMEp, CTPYKTYpPHOE  3BEHO.
HOHHMepI/IBaHI/IH 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUC €T0 UCITIOJIb30OBAHUA.

['eHeTHUECKas CBSA3h MEXKTY KJIACCAMU OPTaHUYECKHUX COCIUHEHHN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHMYeCKMX COEAMHEHUIH OTIENBHBIX KIJIACCOB (TPUBHAIbHAA M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI MOJIYYCHHS): TIPEAC/IbHbIC (aJTKaHbl M ITUKIIOATKAHBI),
HenpeiebHbIe (AIKeHBI, aJIKUHBI U AJIKaUCHBI) U apOMAaTUYEeCKHE YIIeBOJAOPOIbI, CIIUPTHI U (PEHOIIBI,
KapOOHOBBIE KHCIIOTHI U 3(HPHI, AITJCTUIBI H KETOHBI, aMUHBI 1 aMHHOKHUCIIOTHI, BRICOKOMOJICKYJISIPHBIC
COEIMHEHUS. 3aJaHUsl HA COCTABJICHUE YPAaBHEHUN XUMHYECKHX PEaKLUi C y4yacTUEM OPraHMYECKUX
BEIIIECTB HA OCHOBAHHH UX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakuuii (B TOM 4YHCIEe [0 NPEIJOKEHHBIM IEMOoYKaM MpeBpalieHuil),
XapaKTepU3YIOIUX XUMHUUECKUE CBOMCTBA OPraHUYECKUX COEMHEHUHN OTAEIbHBIX KJIACCOB, CIIOCOOBI UX
IOJIyYeHUSI M Ha3BaHUE OPraHMYECKUX COEJUHEHWIl 110 TPUBUAIBHOM WJIH MEXIyHApOIHOMN
CHUCTEMATHYECKOM HOMEHKIIATYpE.
PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COCIMHEHUH OTACIIBHBIX KJIACCOB

OK 04
JP 9
JIP 10
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JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Tonydyenue 3TUIEHa U U3YYEHUE €ro CBOMCTB. MOaEeIMpOBaHUE MOJIEKYJI U XUMHUYECKUX MPEBPALICHUI
Ha MpUMepe 3TaHa, TUIICHA, alleTUIIEHA U JIp.

Tema 4.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxarms OK 02
OpraHUYECKNX Teopernyeckoe o0yuenue OK 04
BELIECTB, UX JIP 9
3HAYCHHE U buooprannueckue coeauHenus. llpuMeHeHue wu Ouonormyueckas poyib yriieBojoB. OKucieHue P 10
NPUMEHEHHE B YIJEBOJOB — HWCTOYHUK DOHEPrUU JKHUBBIX OpraHu3moB. OOIacTM NpUMEHEHUS aMHHOKHCIIOT.
GLITOBOM 1 [IpeBpamenust OenkoB MNUIIM B opraHu3Me. buonormueckue ¢yHkuuu OenkoB. buomorndeckue
NPOM3BO/ICTBEHHOI ¢byHKIUY xUpoB. Posb opraHnveckoit XMMHUU B pellieHuU IpobieM NHUIEeBOH 6e301MacHOCTH
e TEIIbHOCTH . .
A Ponp opranumyeckoll XUMHHM B pEHIEHHMH MPOOJIEeM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
4eloBeKa
CloBe MEJULIUHBI, CO3JaHUH HOBBIX MATEPHAJIOB, HOBbIX UCTOYHUKOB SHEPTUU (ATbTEPHATUBHBIE UCTOYHUKU
sHepruu). OnacHOCTh BO3ACHCTBHS Ha )KUBbIE OpPraHU3Mbl OPIAHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrmeBomoposl, CHOUPTHI, (EHOIBI, XJIOPOPTAaHUYECKHUE MPOU3BOJHBIC, ATBJACTUABI U Jp.), CMBICT
MOKa3ares MpeAebHO TOMYCTUMON KOHIEHTpaluu
JlabopaTropHble 3aHATHS
JlaboparopHas paboTta: “VMneHTUUKALNNS OPTaHUYECKUX COSTUHEHHUA OTACTHHBIX KITaCCOB™
Nnentudukanus opraHn4eckiuxX COeIMHEHUI OTAEIbHBIX KJIacCOB (Ha MpHUMeEpe ajbAETUI0B, Kpaxmara,
YKCYCHOUM KHCIIOTHI, OCTKOB U T.II.) C UCTIOJIb30BaHUEM UX (PH3UKO-XUMUYIECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHBIX  peakmuil.  [lenatypaumst Oenka mnpu  HarpeBaHuu.  LIBeTHBle  peaknuu
0enkoB.BOZHHKHOBEHHE AHATMTUYECKOTO CHTHAIA C TOYKH 3PEHUS XUMHUYECKHX IIPOIECCOB IPH
MIPOTEKaHWU KaueCTBEHHOM peaKIiu, MO3BOJISIOMIEH ACHTUPUIMPOBATh MPEJI0KEHHBIE OPraHUYeCKHe
BEIIECTBA
Kontpoasuas CtpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB
pabora 3 PYKTYP p
Paszpnea S. Kunernyeckune u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKuid
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CxopocThb OcHOBHOe coep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKIuii. Teopernueckoe o0yueHue JIP 9
XUMUYECKOEe JIP 10
pABHOBECHE CKOpOCTh peakIiH, €€ 3aBHUCHUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOJIBI pearnpylouux BEIIECTS,

KOHILIGHTPAllUM pPEarupyrolnux BEUIECTB, TEMIEpaTypbl M IUIONIAJAM PEAKIUOHHOW IOBEPXHOCTH.

TemnoBbie 3 (HEKTH XUMUUYECKUX pEaKIni. IK30- U SHIOTCPMUIECKIE, PEAKIUH.

O6paruMocTh peakmnuii. XHUMHYECKOE PAaBHOBECHE M €ro CMEIICHHUE II07] JCWCTBHEM Pa3IMYHBIX

(dakTOpoB (KOHIIEHTpAIHsI PEareéHTOB WU MPOAYKTOB PEaKIUH, AaBIICHUE, TEMIIEPATypa) AJs CO3MaHUS

ONTHUMAJIBHBIX YCIOBUU MPOTEKaHUsI XUMUYECKHUX npoueccoB. [Ipunnun Jle [laTense

IIpakTuyeckue 3aHATHS

Pemennie mpakTUKO-OpMEHTUPOBAHHBIX 3a/laHUi Ha aHanu3 (HAKTOPOB, BIHUSAIOIIMX Ha H3MEHEHHUE

CKOPOCTH XHMHUYECKOH peaKIiu, B T.4U. C MO3ULMIA SKOJIOTHIECKHU 11eJIecO00pa3HOro NOBECHUS B OBITY U

TPYJIOBOH JAEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOTHOMN CPEJIbI.

PemieHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illatense s

HAXOXJ/ICHHS HaIpaBlIEHUs CMEIICHUS paBHOBECHS XHUMHUYECKOM peakuuu U aHalu3 (PakTopoB,

BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECUS
Pasznea 6. PacTBOpbI OK 01
Tema 6.1. OcHOBHOe coep:kaHue OK 02

OK 07
[TonsTHe o
pacTBOpax Teoperuueckoe oGydyenue JIP 9
JIP 10

PactBopenue kak (usnko-xumuueckuii mpouecc. PactBopbl. CrnocoObl MPUTOTOBICHUS PACTBOPOB.

PactBopuMocTh. MaccoBas 107151 paCTBOPEHHOT0 BelecTBa. CMBICT TOKA3aTeNs NPeIesIbHO T0IMYCTUMOM

KOHIICHTPALIUH U €r0 MCIIOJIB30BaHHUE B OLIEHKE SKOJIOIMYECKON O€30MacHOCTH.

[TpaBuyia SKOJOTHMYECKH 11€JIECOO00Pa3HOr0 MOBEAEHUS B OBITY W TPYJOBOW NEATENHHOCTH B LENAX

COXpAHEHHUsI CBOETO 3JJ0POBbS U OKPYXKAIOUIEH MPUPOIHON Cpe/bl; OMAacCHOCTh BO3JIEUCTBUS HA JKUBBIC

OpraHU3Mbl OIIPE/IEIICHHBIX BEIECTB.

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW U

IIPOU3BOJICTBEHHOM AESATEIIBHOCTH YEIOBEKa
Tema 6.2. OcHoBHoOE coiepraHue OK 01
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Uccnenopanue JlaGopaTopHbIie 3aHSATHS 2 OK 02
CBOWCTB pacTBOPOB OK 04
JlabopaTtopHnas pabota «[IpuroroBiaeHue pacTBOPOBY. JIP 10
[IpuroroBnenue pacTBOpOB 3aJaHHONW (MaccoBOM, %) KOHLEHTpALUH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU )
BOIIPOCAMH ) U OIIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3aga4u Ha NPUTOTOBIIEHUE PACTBOPOB
MpodeccroHanbHO-0pMEHTUPOBAHHOECOAEPKaHWE (CoLepKaH1e NPUKAAAHOrOMOAYNA) 17
Pasgen7. XMMMABGLITYUNPOM3BOACTBEHHOWAEATEIbHOCTUYE/IOBEKA 3 OKO1
Tema7.1. OCHOBHOECOAEepKaHH e 3 OK02
XvMist B GbITy MpaKTM4YECKME3aHATHA 3 OK04
MMPOM3BOACTBEHHOM JK0/10rM4eCcKas6e30MacHOCTbMNOC/eACTBMMObITOBOMMMPOM3BOACTBEHHOMAEATENbHOCTMYE/IOBEKA, CBA3AHHA 1 OK07
AGATE/IbHOCTUYENT | acnepepaboTKOMBELLECTB; NOMCKMAHAIMIXMMUYECKOMMH(DOPMALIMMM3PA3IMYHBIXMCTOUHMKOB (HayYHaAM P9
OBEKa y4ebHO-Hay4YHasIMTepaTypa,CpeACTBaMacCoOBOMMHAOPMALMM, CETbMHTEPHETUAPYTHE). P10
Kevicbl(cyyeTom 6y ayLLennpodeccoHaibHOMAEATENbHOCTH) Ha aHAIM3MHAOPMALMMO
NpOM3BOACTBEHHOMAEATE/IHOCTMYE/IOBEK], CBA3aHHOMCNIEPEPABOTKOMMIO Y YEHUEMBELLECTB, aTaKKECIKONOTH
4eCKOM6E30MACHOCTbHO.
3awmrakenca:lpescTaBneHMEPE3YNbTaTOBPELLEHUAKEMCOB(BBICTYNNEHUECTIPE3EHTALMEN) 2
*Pa3pen8.NccnegoBaHMEMXUMUYECKMMAHAIM306bEKTOBOUOCHEPDI 14
Tema OcHoBHoOecoaepaHue 3 OKO01
8.1.0cHOBbI1ab0P  (/la6opaTOpHbIE3aHATHA 1 JIP 9
ATOPHOMNPAKTHKM JlabopatopHasapab0oTa«0OCHOBbLIAGOPATOPHOMMPAKTHUKM>. JIP 10
BNpOdeccHoHabHbl | /laGopaTopHasnocyAanxmMM1yeckuepeakT1ebl. OCHOBHbIeNaGopaTopHbleonepaLym. labopaTopHOe060py40BaH 1
xn1aboparopuax ue. TexH1Kabe30nacHOCTMMNPaBMIapaboThI(NoBeAeHUA)BAAbOPaATOPUM.
MpaKTM4YecKue3aHATHA 2
Bbino/IHEHMETMNOBLIXPACHETOBMNOTEMATUKEIKCNIEPUMEHTA(BbIXOANPOAYKTapeaKLMm, MacCaHaBeCKM, 06 bempac 7

TBOpUTENA).
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O6paboTKajaHHbIX,aHaIM3MOLEHKaUXAOCTOBEPHOCTH (BbIYMCIEHUECPE AHETO3HAYEHUAIKCIEPUMEHTAIbHBIX JAHHBIX,
MOrpeLuHoCTy).

MpeacTaBneHUepe3yIbTaTOBIKCNIEPUMEHTABPA3IMYHONdOPME (Tabnua, rpadmK,0TUET, 0K A,

npeseHTaumsa).

Tema
8.2.XMmMyecKkuma
Han13npobeoapl

OcHoBHOecoaepaHue

TeopeTnyeckoeobyueHue

Knaccuomkaumanpo6BoAbinoBmayMHa3HaueHMI0, MCXOAAM3EEXMMMYECKOr0coCTaBa. OpraHoNenTUYECKMECBOMCTBA(3
anax,npo3payHoCTb, IBETHOCTb,MyTHOCTb)BOAbI. KMCIOTHOCTbMLLENIOYHOCTBBOABI. pHCpe AbIMMeTOAbleeonpe jeieHus
.KecTKocTbBOAbIMMETOAblecONpeAeneHus. CyLIHOCTbMETOAATUTPOBAHMS.
BMAbIKECTKOCTUBOADI(BPEMEHHAAMMNOCTOAHHAA). - eCTKOCTbBOAbIKAKNPUUMHABbINAAEHMA0CAAKOBMIMOBPA30Ba
HMACONEOTIOKEHUM, UMEIOLLMXMECTOBBLITY MHANPOM3BOACTBE.

CoCTaBCO/IEN, BbI3bIBAIOLLMXKECTKOCTbBOAbI. XMMUYECKMENPOLIECChI, YCTPAHSAOLMEKECTKOCTbBOAbI. YPaBHEHUAX MMM
YECKMX PEaKLMM, MNIOCTPUPYIOLLMX

MPOLECChI, MPOMCXOAALMENPUYCTPAHEHUMKECTKOCTH. YCTPaHEHUEBPEMEHHOMKECTKOCTUOBITOBBIMUMXMMMYECKMMMC
rnoco6amu. Cnoco6blyCTpaHEHUAMNOCTOAHHOM

KECTKOCTM.

npaKTW-IeCKMe3aHF|TMﬂ

Cnoco6biBbIpaXXEHWAKOHLIEHTPALMMPACTBOPOB: MACCOBAA0NAPACTBOPEHHOr0BELLIECTBA, MOIAPHAAMMONAIbHAAKOHL
eHTpaumu. TUTppacTBopa. PelueH1enpaKkTKO-OpPUEHTUPOBAHHbBIX TEOPETUYECKMX
33JaHMMHAPACYETKOHLIEHTPaLMIM3ar pA3HAIOLLMXBELLECTBUMXCPABHEHMECTIPE 1€ /IbHOAOMY CTUMbIMUKOHLEHTPALMAMM

(NAK).

JlabopaTopHble3aHATHA

OKO1
OKO02
OKO07
JIP 9
P10
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WccnenoBaHMEXMMMYECKOr0COCTaBaNpobaop!.

/labopaTtopHaspaboTa«OnpeseneH1exXeCTKOCTUBOAbIMCNOCOObIeeyCTPaHEHMS» .

CnocobblyCTpaHEHUABCEXBUOBKECTKOCTUB3ABMCMMOCTMOTCOCTABACOIEMKECTKOCTH. PeLLIEHUEIKCNEPUMEHTAIBHO
113a/Ja4MHABbISABIEHUEBPEMEHHOMMMOCTOAHHOMKECTKOCTHUBOADI. OLIEHKABEPOATHOCTUYCTPAHEHUABCEXBU/IOBKECTK
OCTMBZAOMALLHWXYC/IOBMSX.
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Tema8.3.Xvm
MYEeCKMiMaHa
w3
npo6noysbl

OCHOBHOECOAGP)‘KaHMe

TeopeTnyeckoeobyyeHne

KnaccnbmkaumanoysnoBmayMHasHaueHmo, MICXOAAM3XMMMYECKOrococTaBa. M aeHTMOMKaUMANPOGLINOYBbINOEEXMM
MYECKOMY COCTaBY, OMMCAHUEBO3MOXHOCTENEENPUMEHEHHS.
Tpe60oBaHWAKKA4eCTBYNOYBbIPa3/IMYHOr OHa3HaYeHMsA . OnMcaHUe0CO6EHHOCTEMMCO/b30BAHMAMNOYBB3aBMCHMO
CTMOTTMMOB, CMIOCOBbIY Y LLIEHMAKAYECTBAMNOYBB3aBUCMMOCTUOTHA3HAYEHMS.

06nacTMMCNONb30BaH MFIOpl'aHM‘-IeCKMxy,D,O6p6HMI\;1B3aBMCMMOCTMOTKa‘-IeCTBeHHOFOCOCTaBa. Onucanue
OpFaHM‘-IeCwayAO6peHMl\/IIMMXI'I pPUMEHEHNEB3aBUCMMOCTHMOTCOCTaBano4BbineepasHoOBUAHOCTMH.

npaKTW-IeCKMe3aHF|TVIﬂ

06/1aCTMHA3HAYEHMSA (MPUMEHEHMSA)NOYBbI, MCXOAAM3KAYECTBEHHOT OMKO/IMYECTBEHHOr0COCTaBa. AHa/IM3HOPMATHBH
OMAOKYMEHTaLMM.

Po/IbHEOpraHMYeCKMXBELLECTBBKAYECTBEMMHEPA/IbHBIXYJ0BPEHNM, Y Ny ULLIMTEIEMMNOYBbI.
CocTaBMMHEpa/IbHbIXY106PEHUAMMXTIPUMEHEHMEB3ABUCMMOCTMOTCOCTABaMNOYBbIMEEPA3HOBMAHOCTU. B3aMMOCBA3bCO
CTaBay /06 pEHMMMNXBMAHUAHABEr €TAaTUBHBIECBOMCTBAMM/IOJOHOLLIEHUEPACTEHMM.

JlabopaTopHble3aHATHA

MccneoBaHMEXMMMYECKOTOCOCTaBaNpo6noyBkl. /labopaTtopHaspa

60TaHaBbI6OP:

. JlabopaTtopHaspa6oTa«06HapYKEHUEHEOPraHUYECKMXTIPUMECENBNPOGAX>.
[p1roToBAEHMENPOOBINOYBLIANANCC/IE JOBAHUAKUCIOTHOCTM/ LLENOYHOCTHU, HEOPraHUYECKMX

3arpssHeHnin. O6HapyKeHMexnopua- MCybdaT-MoHOB B

npo6enouysbl. CoCTaBNeHUEYpaBHEHUMPEAKLMMOBHAPYKeHNS. CpaBHEHWMENOYYEHHBIXTIOKA3aTeIEMCHOPMATHUBHBIMM(
CNpaBOYHbIMM) 3HAYEHUAMM.

OKO1
OKO02
OKO07
JIP 9
NP 10

Tema
8.4.MccnepoBaHue
06beKkToBOMOCHE

pbl

OcHoBHOecoaepaHue

OKO1
OK02
OK04
OKO07
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TeopeTuyeckoeobyyeHue

Yye6Ho-MCCIe 10BaTENCKUMMPOEKTB 06/1aCTUMCC/IE J0BAHMA06BEKTOB G1ochepbl. 0630pTeMyUEEHO-
UCCe0BaTEIbCKMXMPOEKTOB. AIrOPUTMBBINOHEHMANPOeKTa. OnpeaeneHnenpobieMbincCie J0BaHHA.
MeToabinoncka,aHan1M3ano6paboTKMMH(DOPMALMMONPOEKTEBPA3IMYHBIXMCTOYHMKAX.

/1P 9
J1IP10

MpakTMyecKknesaHATHA 2
060CHOBaHUEAKTYa/IbHOCTMBbIGPAHHOMTEMBI. BbiSBIEHMENPOGAEMBIMCCIEA0BAHMSA. BbIGOPO6HEKTOBUMETO10BM 1
ccnepoBaHus. MoctaHoBKaLenennsagaumnccaeaoBanusa. OnpeseneHMenpoayKTancciejoBaHus.
OnpezeneHne3TanoB1CoCTaBAEHUENIAHANCCIE A0BAHMA.

3awmTa npoekrta: [lpesacTaBneHue pe3y/sbTaTOB BbINOJAHEHMA Y4eOHO-UCCNEeL0BATENbCKMX MPOEKTOB 1
(BbICTYNIEHMECTIPE3EHTALMEN).

JlabopaTopHble3aHATHSA 1
UccnegoBaHMenpeAnoKeHHOr006 bEKTAHAKMC/IOTHOCTb, LLEIOYHOCTb, XMMMYECKMIMCOCTAB (3ar pA3HUTEIU, MaKpo
-UMMKpO3/iemMeHTbl). O6paboTkapesyabTatoBuccieoBaHMA. OLeHKaKkayeCTBaMCCie [yeMorooobeKTa, 1
MCXOZAM3PE3YIbTaTOBXMMMYECKOr0aHam3a.

JlabopaTopHble3aHATHA 1
UccneaoBaHUENpPeAN0KEHHOr 006 bEKTAHAKMCIOTHOCTb, LLIE/TIOYHOCTb, XMMMYECKMMCOCTAB (3arpA3HUTENIU, MAaKPO
-UMUKPO31IeMeHTbl). O6paboTKape3syibTaToBUCCIeA0BaHMA. OLeHKaKayecTBancCieyeMorooobekTa 1
MCXOZAM3PE3Y/IbTaTOBXMMMYECKOr0aHaIm3a

MpomeKyToYHasaTTeCTaLMANOAUCLMNINHE (AU depeHLMPOBaHHbIM 3a4eT ) 2
Bcero 72
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3. YCJOBHUS PEAJIU3ALIIM ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOI
JUCHUATIIMHBI

3.1. TpeGoBaHuss K MUHUMATbHOMY MAaTEPHATbHO-TEXHHYECKOMY
o0ecre4eHnIo

OcBoeHue nporpamMmbl y4eOHON AUCIUILUIUHBI « XUMUS» OCYIIECTBIISIECTCS B puiraie
['ATIOY BAK p.n. Uumimel B yueOHOM KaOMHETE XUMUU U JTaOOPAHTCKOW KOMHATE, B
KOTOPOM UMEETCsI BOBMOKHOCThH 00€CIIeYnuTh CBOOOIHBIN 1oCcTyM B IHTEpHET BO Bpemsi
y4eOHOTO 3aHATHUS U B IEPUOJT BHEYUEOHOH JEATEILHOCTU 00YUYarOITUXCSl.

[Tomemnienne kabuHeTa ynoBiIeTBOpsieT TpedoBaHusaM CaHUTapHO-
anuaeMHOSIoTHYeCKUX TpaBuil 1 HopMaTuBOB(CanlluH2.4.2Ne178-02)u ocHaiieHo
TUIIOBBIM 000pYOBaHUEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSIX, B TOM YUCIIE
CHeUaIu3upOoBaHHON yueOHOU MeOebIo U CpeicTBaMU O0YyUEHHUsI, TOCTATOUHBIMHU JIJIS
BBITIOJIHEHUSI TPEOOBaHUI K YPOBHIO MOJATOTOBKH O0YUYarOIINXCH.

OGopynoBanne y4eOHOro KaOumHeTa (HAIJISIIHbIEe MOCOOMs): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJIEJEH  MOJEKYJ, MOJENU KPUCTAUIMYECKUX  PEHIETOK,
KOJUIEKIIUU TIPOCTHIX U CJOKHBIX BEIIECTB W/WIA KOJUIEKUIMHU MOJIUMEPOB; KOJUIEKIUS
TOPHBIX MOPOJ U MUHEpasoB, Tabnuia MenpaeneeBa, yueOHble (QUIbMBI, ITU(GPOBBIE
o0pa3oBaTeIbHbIE PECYPCHI.

Texnuueckue cpeacTtBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCITPOU3BEJCHUS 3BYKa, MYyJIbTUMEANA-IIPOEKTOP C SKPAHOM, yKa3Ka-IPE3EHTEP IS
IIPE3CHTALU .

OoOopynoBanue Jjadoparopuu ¥ padoYux MecT JA0OPATOPHHU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHBIE U MOKPOBHBIE
CTEKJIa, MJIAHIIETHI JJI KaleJbHbIX peaklnil, (GuibTpoBasibHast Oymara, IpOMbBIBAJIKH,
CTEKJISTHHbIE TIPOOUPKH, PE3WHOBBIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJITHHBIC TMaJIOYKH, INTATUBBI I MPOOMPOK, MEPHBIC UUIUHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHM JAenuTenbHble muauHapudeckue (50-100 mm), crymku ¢
necTuKoM, (ap@opoBbie YalllKu, MUHIETHI, (UIBTPH OyMa)KHbIE, BaTa, Mapis,
YacoBbI€ CTEKJIA, BJEKTPOIUIMTKH, JA0OpAaTOPHbBIE IITAaTHBBI, CIHPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOp JJIA MOJY4YEHHUs] Ta3oB (WM MPOOMpPKA C ra300TBOJHON TPYOKOit),
JepKaTenu sl MPOOUPOK, CKISTHKH JJIsl XpPaHEHUsI PEaKTUBOB, pa3AaTOUYHbIE JIOTKH;
xumudeckue ctakanbl (50, 100 u 200 mun); mmaTeau; MUHIETHI; TUTEIbHBIC IIUIIIIBI,
CEKyHJOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10-20 mut) u MepHbIe KOJIOBI (25, 50,
100 u 200 mn), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKW; KOHUYECKUE
KoJI0b!1 17151 TUTpoBanus (50 u 100 mut); HHAMKATOPHBIE TTOJIOCKU I onipeaenenus pH
Y CTaHAApTHAs WHIMKATOPHAs IIKala; YHUBEPCAIbHBIM MHAMKATOP; MUIIETKU Ha 1, 10,
50 ma (unmm gosatopel Ha 1, 5 u 10 mi1), OrOpeTKU AJii TUTPOBAHUS, MEAULIMHCKUE
mmpunbl Ha 100-150 Mz, maGopaTopHble W/WMaM aHalIUTAYECKHE Bechbl, pH-meTpsl,
CYIIWJIBHBIN mIKad, u JIp. TabopatopHoe 000pyI0BaHUE.



3.2.UudopmannonHoeodecneyeHne00y4eHUs
Jlia peanu3zanuu mporpaMMbl OUOIMOTEUHBINM (QOHI 00pa30BaATEIBHONW OpraHU3ALUU
MMEET MeYaTHbIC U/WIIH DJICKTPOHHBIE 00pa30BaTebHbIE U MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JIJIsl CIIOJIb30BAHUS B 00pa30BaTEIbHOM IIPOLIEcCe, HE CTapliie S JieT
C MOMEHTAa U3JAaHUsl.
s cmyoenmos
["abpuensn, O. C. Xumus: 11 kiacce: 6a3oBbiit ypoBeHb : yueOHuk / O. C. I'abpuensin,
H. I'. Octpoymos, C. A. CnagkoB. — 5-¢ uzn. — Mocksa : IIpocsemienue, 2023, —
128 c. — ISBN 978-5-09-103623-7. — TeKcT : 3JeKTpOHHbIN // DIEKTPOHHBIA pecypc
udposoit obpazoBarensHol cpeast CIIO PROFo6paszoBanme : [caiit]. — URL:
https://profspo.ru/books/132479 (mara obpamenus: 26.09.2023). — Pexum gocryma:
ns apropusup. [lonws3oBarteneihitips.//profspo.ru/books/132479
[Ma6puensn, O. C. Xumus: 10 kmacce: 6a3oBbiii ypoBeHb : yaeOnuk / O. C. ['abpuensH,
H. T'. Octpoymos, C. A. CnaakoB. — 5-e u3a. — Mocksa : IIpocsenienue, 2023. —
128 c. — ISBN 978-5-09-107222-8. — TeKcCT : 3JIeKTpOHHBIN // DIEKTPOHHBIA pecypc
udposoit obpazoBarensHol cpeast CIIO PROFo6pazoBanme : [caitit]. — URL:
https://profspo.ru/books/132478 (nata oOpamenus: 26.09.2023). — Pexum aoctymna:
st aBropusup. [lons3oBareneiihttps.//profspo.ru/books/132478
Hononnumenvnas aumepamypa
Epoxun IO.M.Xumusa qas1 mnpodeccMii W CHEHUAIBHOCTEM TEXHUYECKOTO M
€CTEeCTBEHHO-HAYYHOT0 Mpoduiiei: y4eOHUK I8 CTyA. YyUpexKIeHU cpen. mpod.
obpazoBanus/ IO.M. Epoxun, W.b. KomaneBa- M.: MW3narenbckuii IMEHTP
«Axanemus»,2018.
laopuenssa = O.C., OctpoymoB W.I'. Xumus: y4yeOHUK I CTYJICHTOB
npoecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHU3aIMii, OCBaWBaOMMX mpodeccuu u
cnenuansHoctu CIIO. — M., 2015
[Nabpuenssa O.C., OctpoymoB W.I'. Xumus nmns mnpodeccuii U crneruaibHOCTEN
€CTECTBEHHO-HAYYHOTO MpOuiIs: YYEOHHK JJisi CTYJAEHTOB MPOECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alui, ocBauBaromux npodeccun u cneruaibHoctu CIIO. —
M., 2015
INabpuenssn O.C. u gp. Xumuda. I[lpaktukym: ydeO0. mocobOue nisi CTYIEHTOB
npodecCHOHABHBIX 00pa30BaTEbHBIX OpraHU3aIMii, OCBaWBAIOIMX Npodeccru u
cneuuanbHoctu CI1O. —-M., 2015
["abpuensn O.C.u np. Xumus: nocodue ansa noarotoBku k EI'D: yueb.mocobOue st
CTYJICHTOB TPO(ECCHOHALHBIX 00pa30BaTENbHBIX OPTaHW3alldid, OCBAWBAOIINX
npodeccun u cnenuansaoctu CITIO. — M., 2015
labpuensu O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3aaun U ynpaxkHeHus: yde0.mocobue
JUISL CTYJIEHTOB MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3AIUi, OCBAWBAIOIIMX
npodeccun u cnermaibHocta CI10. — M., 201
s npenooasamens
denepanbHbli  3aK0H 0T 29.11.2012Ne273-d3 «0O6 oOpa3oBaHUU B
Poccuiickoit ®epeparuu: deaep.3akonor 29.12. 2012 Ne 273-®d3 (B pen.
®enepanbibix 3ak0HOB OoT (07.05.2013 Ne 99-®3, 0107.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Nel5-P3, 0105.05.2014 Ne 84-D3, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-D3, ¢ u3M.,pBHeceHHbIMU DeiepanibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, c u3m. ot 19.12.2016.)
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Ipukas ot 12 asrycra 2022 r. N 732 o BHecenuu m3MeHennii 8 ®EJIEPAJIbHBIN
T'OCYJAPCTBEHHBI  OBPABOBATEJIbHBIM  CTAHJAPT  CPEJHEIO
OBILEI'O OBPA3OBAHUA, yrBepxkaennsiii IIpukasom MUHHUCTEPCTBA
OBPABOBAHUS 1 HAYKU POCCUNCKOU ®EJEPAIINU OT 17 MASI 2012 T. N
413, ¢ uamenenusimu ot 12 ABI'YCTA 20022 I'OA Ne 732

[Tpuka3z MunucrepctBa npocseiieHuss PO ot 28 asrycra 2020 r. Ne 441 “O BHeceHun
u3MeHeHut B [lopsimok  opraHu3anMu W OCYIIECTBJICHHS  0Opa30BaTeIbHOU
NEATEIbHOCTH 10 00pa3oBaTeNbHBIM IpOrpaMMaM CpPEIHEro MpoQPEeCcCHOHAIBHOIO
o0pa3oBaHMsi, YTBEPXKICHHbIM TNpukKazoM MuHucTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®enepaunu ot 14 urons 2013 r. N 464” (10KyMEHT HE BCTYIIUJI B CUITY)

[Ipuka3z MwuHHCTEpCcTBa Hayku W BbIciiero oOpaszoBanus Poccuiickoit denepanuu,
MunuctepctBo npocsemienus Poccuiickort denepammun N 885/390 ot 5 aBrycra 2020
roja«O NMpakTUYECKON MOATOTOBKE 00YUYaIOIIUXCS

Humepuem-pecypcul

1.hemi.wallst.ru-«Xumus. O6pazoBaTenbHBINCANTIISIIKOJILHUKOBY
2.www.alhimikov.net-O6pa3oBaTenbHBIACANTAIAIIKOJIHLHUKOB
3.chem.msu.su-251eKTpoHHAIONOTNOTEKATIOX UMHUH

4 www.enauki.ru-aTepHeT-u3nanuemissyuntenei« EcrecTBeHHbICHAYKI
5.1september.ru-Metoauueckasraszera'[lepsoecenTsiops"
6.hvsh.ru-Xypuan«XumusBuikosne»

7.www.hij.ru/-KypHan« X uMHUSHKUZHBY

8.chemistry-chemists.com/index.html - DnekTpoHHBIH KypHAT « XUMUKH HXAMHUSD.
9.https://foxtord.ru/wiki/himiya-®okchopa. YueOHUKIOXUMUN


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KoHTponb 1 olieHKa pe3yJbTaToB 00yUYeHHUs OCYIIECTBIIICTCS MPENoaBaTeIeM
B TIpOIleCCe TMPOBEACHUS TNPAKTUYCCKUX 3aHATHA U J1abOpaTopHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBITIOJHCHUS OOYYArONIMMUCS WHAWBUAYAJIbHBIX 3aJaHUM,
MPOEKTOB, HccieqoBaHUN. Pe3ynpTaThl OOydeHMs] ONMPENENsIIOT, 4TO OO0ydYaroluecs
JOJDKHBI  3HATh, TOHMMaTh W JIEMOHCTPUPOBATH IO 3aBEPIICHUU H3YyYCHHUS
T CHUTUIUHBI.

Jist popMupoBaHUs, KOHTPOJS U OLICHKH PE3yJIbTaTOB OCBOEHUS Y4eOHOM
JUCLHUIUIMHBL UCIHOJBb3YETCS CHUCTEMa OLEHOYHBIX MEPONPUSTUNA, MPEACTaBISIONIAs
co00¥ KOMIUIEKC yU4eOHBIX MEPOMPUITHM, COTJIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ yderomM DPI'OC COO (mpemMerHble pPe3yabTaThl IO
nucuumuinae) u GI'OC CIIO.

THNBI OLEHOYHEIX

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusITHIA
I | OcHoBHOe conep:xanue
1 ®opmyaupoBaTh
Pa3gen 1. OcHOBBI pMyHip
0a30BbIe MOHATHSA U
CTPOEHHs BelllecTBa
3aKOHbI XHMHH
1.1 [OK 01 CTpoeHne aToMOB CocraBnsate xumndeckue |1. Tect «Ctpoenne aToMoB

XUMHUYECKHUX AJIEMEHTOB |(POPMYIIBI COETMHEHUH B |XUMHUUYECKHUX JIEMEHTOB U

Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOM CBSI3H.
CBSI3U CTCIICHBIO OKUCIICHUS 2. 3amauy Ha COCTaBJICHUE
XUMHYECKHX IJIEMEHTOB, |XHUMHUYECKUX PopMyT

MCXO/IsI U3 BaJICHTHOCTH U |JIBYXaTOMHBIX COEIUHEHUN

U T.OL).

3. 3amaHys Ha UCIIOJIb30BaHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10

COI03a TEOPETUYECKOU U
MPUKIATHON XUMUHU U
TPUBUATBHBIX Ha3BaHUH JUISI
COCTaBJICHUS] XUMUYECKUX
dhopmys ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JPYTUX HEOPTaHUYECKUX

ANEKTPOOTPHUIIATETILHOCTU |(OKCHUIIOB, CYIb()HUIOB, TUAPUIOB

HOMCHKJIaTypC MCKAYHAPOJIHOT'O

COC,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

1.2 |[OK 01 [lepuoauueckuii 3akoH 1| XapakTepru3oBaTh 1. Tect «Metanmnmuueckue /
OK 02 tabmauma J{. 1. XUMHYECKHE DJIEMEHTHI B |[HEMeTalJINYeCKHe CBOMCTBA,
Menpeneena COOTBETCTBHUH C UX 3IEKTPOOTPULIATEIHLHOCTD U




OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0LleHOYHBIX
MeponpuATHH

II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

CPOJICTBO K 3IEKTPOHY
XAMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
MEePUOINYECKOIN cucTemMe
XUMHUYECKHX dj1emeHToB J[. 1.
MeHpeaeeBay.

2. IlpakTyeckue 3aianus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOECHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
W3MEHCHHUEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COEJIMHEHHI B COOTBETCTBUM C
nojoxxenueM Ilepuonnueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUsI HA
XapaKTEePU3aALUI0 XUMHUECKHUX
3JIEMEHTOB: «MeTamndyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULATEHHOCTD 1
CPOJICTBO K BJIEKTPOHY
XAMHYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TMOJI0KEHHUEM B
IIEPUOANYECKON CUCTEME
XAMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapaKTemeBaTb THIIBI
XUMHYECCKHUX pealcunifl

KonTpoabHas padora
«CTpoeHue BelllecTBa U
XHMHYeCcKHe PeaKkium»

2.1

OK 01
OK 04

THnel XUMHYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMeIlcHu,
OKHCJIINTCIBHO-
BOCCTAHOBUTCIBbHBIC
peakunu

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU pEaKInid:

— COCAUHCHMS, 3aMCIICHNS,
pas3noxKeHus, 0OMeHa,

— OKHCIIMTEIIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIU C
HCIIOJIb30BAHMEM METO/1a
AJICKTPOHHOTO OajaHca.

2. 3a1auu Ha pacyeT Macchl
BelleCcTBa Wik 00bEMaA

ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce Wik 00bEMY




OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0LleHOYHBIX
MeponpuATHH

OJIHOTO U3 Y4acTBYIOIUX B
peakyu BELIECTB; PACUETHI
Macchl (00bEMa, KoMYecTBa
BELIECTBA) MPOJYKTOB PEaKiuy,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIMS M MOHHBIH
oOMeH

CocrtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO 0OMEHa C
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3amaHus Ha coCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peakuuil ¢ y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJIeH,
YCTaHOBJICHUE U3MEHECHHUS
KHUCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenue u
CBOMCTBa
HEOPraHUYecKHX
BelleCcTB

HccaenoBarhb cTpoeHue 1
CBOMCTBA
HEOpraHUYecKuX
BelleCTB

KonTpoabHas padora
«CBolicTBa HEOPraHUYeCKHX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHUYECKUe
BEIIECTBA B COOTBETCTBUH
C X CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMUYECKOMN
(hOpMyIIbI HCXOIS U3 HA3BAHUS
BEIIIECTBA M0 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIATYPEM.

2. 3aauu Ha pacyeT MacCOBOM
110711 (Macchl) XUMHUYECKOTO
37eMeHTa (COeIMHEHHUS) B
MoOJIeKyJie (CMech).

3. [IpakTrueckue 3aJaHus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKHUX BEILECTB
pa3INYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONpPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSA3U U TUIIA KPUCTAJUINYECKOU
peneTKu

3.2

OK 01

Ddusuko-xuMU4ecKue

VYcTaHaBiuBaTh

1. Tect «OcoberHOCTH




THunbl 0LleHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pe3yabTtar 00yyeHHs .
MeponpusTHI
OK 02 CBOMCTBA 3aBUCHUMOCTH (DU3HKO- XUMHUYECKHX CBOMCTB OKCHUOB,
HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAaHH, aM(pOTEPHBIX
BEIIECTB HEOPraHUYECKUX BEIIECTB [TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAKXKe TUMa  |ypaBHEHUIN XUMHUYECKUX peaKkIuit
KPUCTAIITNYECKON C y4acTHeM MPOCTHIX U CIOKHBIX
peleTku HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKHIX
COJICH, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CLIOCOOBI TIOTYUYEHHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHUsI Ha
CBOMCTBA U IIOJIy4YCHUE
HEOpPraHUYECKUX BEILECTB
3.3 |[OK 01 Wnentudukanus HccnenoBars 1. IIpakTUKO-OpHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKHUX KaueCTBCHHBIC PEAKIMM  |3aJaHUs 10 COCTaBICHUIO
OK 04 BEILIECTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JJISl UX
UJIeHTU(DUKAITUH.
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPraHUYECKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUcciaenoBats crpoenue u|KonrposabHas padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHHe H CBOMCTBA
OpPraHu4ecKux BellecTB OpPraHN4ecKHX BellecTB)
BeleCTB
4.1 |[OK 01 Knaccudukanus, Knaccudumnuposatsb 1. 3anaHus Ha cocTaBIEHUE
CTpOEHHE U OpraHMYecKre BEIIeCTBA B [HA3BaHUIN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUI 110 TPUBUATIHLHON WIIH

OpTraHU4YC€CKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEeMaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYEeCKUX BELIECTB
OTJIETIbHBIX KJIaCCOB.

3. 3ajauu Ha ONpeaeeHne
npocreiien GopmyIibl
OpPraHUYECKO MOJIEKYJIbI, UCXOs




OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0LleHOYHBIX
MeponpuATHH

13 AJIEMEHTHOr0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHNYe€CKHUX BEMIECTB OT
CTPOEHUS MOJIEKYJI

1. 3anaHus Ha cocTaBIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4acTHEM OpraHMYECKHX
BELICCTB HA OCHOBAHNUH UX
COCTaBa U CTPOCHHSI.

2. 3anaHus Ha COCTaBJICHUE
YpPaBHEHU XUMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX peakLUuil U
TEHETUYECKOM CBSA3U
OPraHUYECKUX BEILECTB PA3ZHBIX
KJIACCOB.

3. PacyerHble 3a1a4uu 110
YPaBHEHHSM PEaKLUi C y4aCTHEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHnst OpraHM4eCKUX
BELIECTB [IpY HArpeBaHUU"

4.3

OK 01
OK 02
OK 04

WNnentudukanus
OpPTaHMYECKUX BEIIECTB,
UX 3Ha4Y€HUE U
MIPUMEHEHNE B OBITOBOM
Y MPOU3BOACTBEHHOM
NEeSITEIbBHOCTH YeIO0BeKa

HUccnenosath
KaueCTBEHHbBIC PEAKIIHI
OpraHUYECKUX
COEIMHEHHI OTAEIBbHBIX
KJ1aCcCOB

1.IIpakTUKO-OpUEHTHPOBAaHHbBIE
3a/IaHusl IO COCTaBJICHUIO
XUMHUYECKHUX PEaKIH ¢ yJacTHEM
OpPraHUYECKUX BEIIECTB, B T.4.
UCIOJIb3YEMBIX JJISl UX
uaeHTU(DUKAITIN B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruiss OpraHnIecKux
COEJIMHEHUH OTJENbHBIX KJIACCOB™

Paznen 5.
Kunernueckne n
TepMOIHMHAMHUYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHMYECKHX peaKkuui

XapakTepu3oBaThb
BJIMSIHHE PA3JINYHbIX
(¢akTopoB Ha
pPaBHOBeCHE U CKOPOCTh
XHMHYECKHX peaKkuui




THunbl 0LleHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pe3yabTtar 00yyeHHs .
MeponpuATHI
5 |OK 01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuil. XUMUYECKOE |BJIMSHUE KOHLEHTPALUU  |TEOPETUYECKUE 3aJaHUs] HA
paBHOBECHE pearvpyronux BelecTB U |aHaIu3 (PaKTOpOB, BIUAIOIIUX HA
TEMIIEpaTyphl Ha CKOPOCTh |U3BMEHEHHE CKOPOCTH XUMHYECKON
XUMHYECKUX PEaKIui peakuuu. [IpakTrko-
XapakTepus3oBaTh OpUEHTHPOBAHHBIC 3aJaHUS Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaXOXkACHUS
peaxkuuu cpeasl u HaIpaBJIEHUs CMELECHUS
TEeMIIepaTypbl Ha paBHOBECHSI XUMHUYECKON PEAKIIUU
CMeIlleHne XUMHUYECKOTO (U aHaiau3 (aKTOPOB, BIMSIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBath

Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3a/IaHHbIMH
XapaKTepUCTUKAMM
6.1 |OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJICHHE
OK 02 pacTBOpLI pacTBOpPOB.
2. IIpakTuKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON NEATENbHOCTH
YelioBeKa
6.2 |OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- Jlaboparopnas pabota
OK 04 pacTBOpPOB XMMHYECKHUE CBOMCTBA “[IpuroToBiIeHUE PaCTBOPOB”
UCTUHHBIX PACTBOPOB

II | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepiKaHMe (CoaepsKaHNe TPUKJIATHOTO MOLYJIs1)

7 Pazmen 7. OuenuBaTh NMOCJeACTBUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY M OBITOBOM U Oyayuiei npodgeccuoHaIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOJACTBEHHOMH JesITEeJIbHOCTH)

AesITeJIbHOCTH AeTeJIbHOCTH YeJioBeKa

YeJIOBeKa ¢ MO3M I
JKO0JIOTHYECKOM
0e3omacHoOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NesITeIbHOCTH YeTIOBeKa

OneHuBATh IIOCICICTBHS
OBITOBOH U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKA C
MO3UIIMH DKOJOTHYECKOH
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccrnoHanbHOM
NEeSTETbHOCTH)
Bo3moxxHbIe TeMBI KEHCOB:
1. IloTennenne KaUMara u
BBICBOOOKIEHHE Ta30BBIX




OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpuATHH

TUAPATOB CO JIHA OKEaHA.

2. Bynymue matepuansl ais
CTPOUTENBHON OTPaCIH

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.
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