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Pabouas nporpamma y4eOHOM TUCHUILIMHBI «Xumus» pa3padoTaHa B COOTBETCTBHH €
TPpeOOBAHUAMU:
- denepaabHOIO roCy1IapCTBEHHOI0 00pa3zoBaresbHOro cranaapta (gainee — ®I'OC)

cpeanero odmiero oopazoranus (I[Ipukas MunucrepcTsa oobpasoBanusi U Hayku PO ot 17
mMasg 2012 1. N 413 "O06 yrBepxkaeHuu (enepanbHOTO TOCYAAPCTBEHHOTO
o0pa3oBaTeNbHOIO0  CTaHAapTa  cpeaHero  oOmero  oOpazoBaHusA" (ITpuka3z
MunnpocBemienus Poccun ot 12.08.2022 N 732 "O BHeceHMM W3MEHEHHU B
dbenepalibHbIl  TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM  CTaHAAPT CPEAHEro OoOIIero
o0pa3oBaHMsi, YTBEPXKICHHbIM mMpuUKa3zoM MuHHUCTEpCTBA 00pa3oBaHUsI M HAYKH
Poccuiickoii @enepanuu ot 17 mas 2012 r. N 413" (3apeructpupoBaHo B MuHiocte
Poccun 12.09.2022 N 70034)),

€ y4eTOM TpeOOBaHMIA:

- (enepanpHON 00pa30BaTENBLHON MPOTPAMMBI CpeaHEro oOIero obpazoBaHus"
(ITpuka3z Munnpocsemenus: Poccun ot 23.11.2022 N 1014);

- IPUMEPHOI paboyeil mporpaMmbl 00111€00pa30BaTEIbHON TUCHUTIIMHBI « XUMHUSD)
(6aza) s mpodecCHOHANBHBIX 00pa30BaTeNIbHBIX oOpraHu3anuii (Y TBEp)KICHHOW: Ha
3acenanu CoBeTa MO OILIGHKE COJIEpP’KaHUS M KadyecTBa MPUMEPHBIX pabOyuX Mporpamm
00111e00pa3oBaTeIbLHOrO 17} COLIMAJIBHO-T'YMaHHUTAPHOTO IUKJIOB CpEeIHETO
npodeccroHanbHoro odpazoanus [Iporokoa Ne 14 ot «30» Hosi6ps 2022 r.);

- pabodeit mporpammbl BocnuTanHus 1o crueruanbHocTH 08.02.13 MonTax u
AKCIUTyaTanusl BHYTPEHHUX CAHTEXHUYECKUX YCTPOUCTB, KOHIUIITMOHUPOBAHMS BO3/AyXa U

BCHTHJIAIIHH.
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1 MACHOPT PABOYEM NPOT'PAMMBI YYEFHOM JUCHUTIIUHBI
«XHUMUA»
1.1 O6sacTb NpUMEeHEeHUs NMPOrPaMMBbI

Pabouas nporpamma yuyeOHOM AUCHMIUIMHBI «XUMUs» pa3paboTaHa Ha OCHOBAaHUU
tpeboBanuii ®I'OC COO s peanuzanuu 00pa30BaTEIbLHOW MPOrpaMMBbl MOATOTOBKU
crneruanuctoB cpeadero 3BeHa 08.02.13 MoHTaxk U S3KCIUTyaTtalds BHYTPEHHHUX
CaHTEXHUYECKUX YCTPOWCTB, KOHIULIIMOHUPOBAHUS BO3lyXa U BEHTUISLIUH.

1.2 Mecro y4eOHOM MUCUMILIMHBI B CTPYKType MNPOrpamMMbl MNOATOTOBKH
CIEeNUAJMCTOB CPeHero 3BeHa

VYyeOHast aucuMiiiiHa «XUMHS» BXOOUT B IMKI  00meoOpa3oBaTENbHOMN
MOATOTOBKH, pa3liell 6a3o6vle OUCYUNIUHbl U U3y4aeTcsl Ha 6a306om YpoBHE Ha 1 Kypce
oOyJeHwus.

1.3 ArrecTanus y4eOHOM AUCHUTIIMHBI

Peanuzanuss mnporpamMMbl  JTUCHUIUIMHBI  XHUMHSI  CONPOBOXKAACTCS  TEKYIUM
KOHTPOJIEM yCIIEBAEMOCTH U IPOMEKYTOYHOMN aTTECTALUEN.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MTPOBOJIUTCSA HAa YUEOHBIX 3aHATUSAX B OpMaX:

*Onpoc

*O11eHKa BBIMIOJIHEHUS 33JJaHUS Ha MPAKTUYECKOM/J1a00paTOPHOM 3aHATUU

*BhInosiHeHrEe MMCbMEHHOTO 3a/IaHKsI Ha 3aHSATUU U/WUJTU CaMOCTOATENbHON padoTe

*TectupoBanue

*KonrtposnpsHas padora

[Topsimok mpoBeAeHUsT TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH OTNPEEsieTCs] pabounuMHU
MaTepHalaMH MPErnoaaBaTes, pa3padaThIBAEMbIMU U1 IPOBEICHHMS 3aHATUN.

N3yyeHnne AMCHMIUIMHBI 3aKaHUYMBAETCS MPOMEXKYTOUHOW aTTecTanmued B ¢opme
mudepeHpoBaHHOTO 3a4eTa Bo 2 ceMecTpe 1 Kypca oOydeHus 1mo mporpamme, KoTopas
YCTaHOBJICHA YU€OHBIM IJIAHOM.

[Topsimox mpoBeaeHus auddepeHIIMPOBAaHHOIO 3adeTa omnpeaessieTcs GOHIOM
OLICHOYHBIX CPEACTB MO JUCUUIIMHE XUMUSL.

1.4 Ucnosib3yemble megarorundecKue TeXHOJI0rui, MeTOAbl 00y4eHus

Ilenarornyeckrue TEXHOJIOT UM



- UKT;

- TACTAaHIIMOHHBIE 00Pa30BaATEIHHBIC TEXHOJIOTHH;

- INYHOCTHO-OPUEHTHUPOBAHHBIE

- mpoGeMHOe 0OyueHue (MpoodIeMHOE U3I0KEHUE U TTIOMCKOBas Oecena);
- MPOEKTHBIE TEXHOJIOTUH;

- KOMMYHHKATUBHO-/IMAJIOTOBbIE€ TEXHOJIOTUU U T.]I.
Mertonpl oOydeHwHs:

- HarJISIAHBIM METO/I;

- 00BACHUTENBHO-UIUTFOCTPATUBHBIN METO/;

- PENPOAYKTHUBHBIN METON;

- YaCTUYHO MOUCKOBBIN (3BPUCTUUECCKUI);

- UCCJIEA0BATEIbCKUI METO/I;

- UHTEPAKTUBHBIM;

- 3JICKTPOHHOE O0yYEHHE U T.J.



2 INVIAHUPYEMBIE PE3YJIBTATHI N3YUEHMUS YUYEBHOM
JUCHUIIJIMHBI «XXUMMWUS»

2.1 TpeGoBaHusi K pe3yJibTaTaM 0CBOCHUSA

Tpebosanus K npeoOMemHvIM pe3yaIbmamam O0C80eHUsi 0a308020 Kypca Xumuu
O0JIXHCHBL OMPANCAMb.!

1) cdopMupoBaHHOCTb MPEACTABICHUN: O XHMHYECKOHW  COCTaBJISFOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJA XHMHUU B NO3HAHWU SIBIICHUM MPUPOABI, B
(GbOpMHUPOBAHUN MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIILHOW TPaMOTHOCTH,
HEOOXOJIMMOW [JIsi pPEIICHUs MPaKTHYECKUX 3aJa4 W OIKOJOTHMYECKU OOOCHOBAHHOIO
OTHOULIEHHS K CBOEMY 3J0POBBIO U ITPUPOIHOM CpELIE;

2)  BIaJeHUWE  CHUCTEMOM  XMMHWYECKMX  3HAaHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATUS (XUMHUYECKHUN JJEMEHT, aToOM, JJICKTPOHHAas 000JI0YKa
aToma, S-, p-, d-dMEKTPOHHBIE OpOWTATM AaTOMOB, WOH, MOJEKYyJlIa, BaJCHTHOCTD,
AIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas CBSI3b, MOJIb, MOJIApHAas
Macca, MOJISIPHBIA OO0BEM, YTIAEPOIHBIN CKeleT, (PYHKIIMOHATbHAS TpyMmNa, paJauKal,
M30MEpHsI, M30MEPHI, TOMOJIOTUYECKUMN Psifl, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOI- M
a30TCOJZIEpKAIle COCAMHEHHUs, OWOJIOTUYECKH aKTHUBHBIE BellecTBa (yrieBOJIbI, >KUPBHI,
OenKku), MOHOMED, TMOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHCHWSI,
KpUCTaJUIMYeCKasg  pelieTKa, THIIBI XHMHUYECKUX  PeaKiui (OKUCTUTEIBHO-
BOCCTAHOBUTEIBHBIC, JK30-M JHIOTEPMHUUYECKHE, PEAKIMM HOHHOTO OOMEHa), pacTBOD,
AJEKTPOJIUTBI,  HEINEKTPOJIUTBI,  JJIEKTPOJIUTHYECKAS]  JUCCOLMALHNS, OKHUCIUTEIb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHUUYECKON pEakiMi, XMMUYECKOE PaBHOBECHE), TECOPUHU U
3aKOHBI (T€OpUs XHUMHYECKOrO CTpOEHUs opraHuyeckux BemniectB A.M. Bytieposa,
TEOpUsl DJICKTPOJUTHYECKOW auccouranuu, rnepuoanueckuit 3akoH .M. Menneneesa,
3aKOH COXPAaHEHUs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK  XUMMH,
(dakToJOTHYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, TOJy4YeHHMH H O€30MacHOM
WCIIOJB30BaHUN BAXKHEHIIIMX HEOPraHWYECKHMX W OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATENBHOCTH YEJIOBEKA,;

3) chopMHPOBAHHOCTh YMEHU BBHISBISATh XapaKTEPHBIC MPU3HAKKH U B3aMMOCBS3b

HN3Y4YCHHBIX HOHHTHﬁ, INPHUMCHATH COOTBECTCTBYIOIIUE IMOHATHUS IIPU OIIMCAHUKU CTPOCHUSA U
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CBOWMCTB HEOPraHWYECKMX M OpPraHWYECKUX BEIIECTB M WX MPEBPALLICHUH; BBIABIATH
B3aMMOCBSI3b XUMHYECKUX 3HAHUUW C TMOHSATUAMHM M TPEJICTABICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) chopMHpPOBAHHOCTH YMEHUW HCMOIB30BaTh HAMMEHOBAHUS XHUMHUYECKHX
COEIMHEHHM MEXIYyHAPOJAHOTO CO03a TEOPETHYECKOW W NPHUKIAJAHOW XHUMHH U
TPUBUAJIbHBIE HA3BaHUSl BaXXKHEHIIMX BEHIECTB (ITUJICH, AUETWICH, TIUUEpUH, (eHod,
dbopManbaerua, yKCycHas KUCJIOTa, TIUIMH, YrapHBIA ra3, yIJICKUCHbIA Ta3, aMMHaK,
raiieHasi U3BeCTb, HETallleHasl U3BECTh, MUThEBAs COAA M JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPTaHWYECKUX U OPraHUYECKHUX BEIECTB, YPAaBHEHUS] XUMHUECKUX PEaKI1il, OOBICHSThH
UX  CMBICH; TOATBEPXKIAaTh  XapaKTEpHbIE  XWMHYECKHME  CBOWCTBA  BEILECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMH U 3alUCSIMUA YPAaBHEHUN XUMUYECKUX PEaKIUM;

5) chopMuUpOBaHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh M3YyUYEHHBIX
HEOPraHWYECKUX M OpPraHUYECKUX BEIIECTB K ONPEIEIEHHBIM KjlaccaM M IpyIam
COEAMHEHUN, XapaKTepHU30BaThb UX COCTAB M BAKHEHUIIME CBOMCTBA; ONPEECIATHh BUJbI
XUMHUYECKUX CBA3€H (KOBaJ€HTHas, HWOHHAs, METAJUIMYECKasi, BOJAOPOJHAs), THIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KJIacCU(ULIUPOBATH XUMHUUECKUE PEAKIUY;

6) BiaJieHMEe OCHOBHBIMM METOJAaMU HAYYHOTO MO3HAHUS BEHIECTB U XUMHUYECKUX
ABJIEHUH (HaOII0IeHNE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICTTUPOBAHHE);

7) chopMuUpPOBAaHHOCTh YMEHUN MPOBOJUTH PACUEThl IO XUMUYECKUM (POpMYJIaM U
YpaBHEHUSIM XHMHYECKHUX PEAKIUi C HCIOJIb30BaHUEM (U3UYECKUX  BEIIMYUH,
XapaKTepU3YIOIINX BEIIEeCTBA C KOJIUMYECTBEHHONW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
YCIJIOBUSI) Ta30B, KOJUYECTBA BEIECTBA; UCIOJIb30BATh CUCTEMHbIC XMMUYECKUE 3HAHUS
JUIsl TPUHSATUS PEIICHUHA B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3AHHBIX C
BEILIECTBAMHU U MX MPUMEHEHUEM;

8) cpOpMHUPOBAHHOCTH YMEHUW IUJIAHUPOBATH W  BBINOJHATh XUMUYECKUN
DKCIIEPUMEHT (MpPEBpAILEHUsI OPraHUYECKUX BEIIECTB IPU HArpEBaHHUH, IOJYUECHHE
ATUJIEHA W W3YYEHHE €ro CBOWCTB, KAaUECTBEHHBIC PEAKLMM HA albJETUIbI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JACHaTypauus OEelKOB MPU HArpeBaHUH, LIBETHbIE PEaKLUUU OENKOB;
OPOBOJAUTH PEAKIUU HMOHHOTO OOMEHa, OMNpEeNeNsiATh Cpeay BOJIHBIX pPAacTBOPOB,

Ka4CCTBCHHLIC PCAKIIMHU Ha Cy.HB(I)aT-, Kap6OHaT- H XJIOpHUA-aHHWOHBI, HA KATHOH aMMOHMN;
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pemath SKCIEpUMEHTalIbHbIe 3adaur 1o Temam "Metamiel" u  "Hemertamnsl") B
COOTBETCTBUM C MpaBUJIAMU TEXHUKH O€30TaCHOCTH TpU OOpAIICHUH C BEUIECTBAMU H
71a00paTOPHBIM 000PYAOBAHUEM; MPEJICTABIISATh PE3YJIHTATHl XMMUYECKOTO SKCIIEPUMEHTA
B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX peakiuil U (pOpMyJIHpOBaTh BBIBOIbI HA
OCHOBE 3TUX PE3YJIbTaTOB;

9) cpopMUPOBAaHHOCTH YMEHHUS aHAJTU3UPOBATH XUMHUYECKYI0 HHGPOpPMAIIHIO,
MOJIy9aeMYI0 M3 Pa3HbIX UCTOYHUKOB (CpEICTB MaccoBou uHpopmaruu, ceth IHTepHET 1
Apyrue);

10)  chopmupoBaHHOCTH  yMEHUN  coOMIOAaTH  MpaBWiIa  DKOJIOTHYECKHU
11€JIECO00Pa3HOTO TOBEJACHUS B OBITY M TPYJAOBOW ACATEIHHOCTHA B IENSAX COXPAHCHUS
CBOETO 3/I0POBbS U OKPYXKAIOIIEH MIPUPOIHON CPENbL; YUUTHIBATH ONACHOCTh BO3JIEUCTBUS
Ha JKUBBIE OPTaHU3MBbl ONIPEAEICHHBIX BELIECTB, TOHUMAsi CMBICJ NTOKa3aTeNs MPEAEIbHON
JIOMyCTUMOM KOHILICHTPALIUH;

11) nns  oOydalommxcs C  OrPaHUYEHHBIMH  BO3MOXXHOCTSMH  3JI0POBbSI:
c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSATH 3HAHHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
MTO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

12) nns cnenbix W cinaboOBUAAIIMX OOydarouuxcs: c(OpMUPOBAaHHOCTh YMEHUS
WCIIOJIB30BaTh pelbeHO TOoueyHyro cucremy oOo3Hauenuit JI. bpains mnsa 3ammcu
XUMUYECKUX HOpMYII.

Jluunocmuvle pe3ynomamvl OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MHpPOrpaMMBI
0o0ydJaronmuMucs JODKHBI  OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH TNO3UIMENH JUYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OPHUEHTAIMH, TMO3UTHBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LIEHHOCTSM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE >KM3HEHHOTO OMbITa U
ONBITa AEATEIBHOCTH B MPOLECCE peAM3ald OCHOBHBIX HANpPABJIEHUN BOCHUTATEIbHOU
NEATEIIbHOCTH, B TOM YHKCJIEC B YACTHU:

T'paXXKAaHCKOI'O BOCIIMTAHUWA !

1) c(hOpPMUPOBAHHOCTD TPAKIAHCKON MO3UITUN 00YJAIOIIETOCS KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;



2)  OCO3HAaHHME CBOMX KOHCTUTYLIMOHHBIX INpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHa U IIPaBOIIOPAIKA;

3)  npunArue TpaJAULIMOHHBIX HAllMOHAJIbHBIX, 00IL1eYEeTI0BEUECKUX
I'YMaHHCTHYECKUX U JEMOKPATUYECKUX LIECHHOCTEH;

4)  rOTOBHOCTb NPOTHUBOCTOSTH HJIEOJOTMM OSKCTPEMH3MA, HALHWOHAIN3Ma,
KceHO(poOuH, TUCKPUMHUHALMY IO COLUAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIUOHAIBHBIM
IIPU3HAKaM;

5)  TOTOBHOCTb BECTHM COBMECTHYIO ACSTENBHOCTh B MHTEPECAX TI'PaXIaHCKOrO
oOliecTBa, y4acTBOBaTh B CAMOYINPABICHUM B OOLIE00pa30BaTEIbHONW OpraHU3aluu U
JNETCKO-FOHOIIECKUX OPTaHU3alMsIX;

6)  yMeHue B3aMMOJEHCTBOBATH C COLMAILHBIMM UHCTUTYTaMU B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

7) TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

NaTpUOTHYCCKOI'O BOCITUTAHHN A

8) c(hopMUPOBAHHOCTH pOCCHUICKOI rpakIaHCKON UJICHTUYHOCTH,
naTpUOTH3Ma, YBAKECHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PomuHOi,
TOPJIOCTH 3a CBOW Kpaid, cBOIO PonuHy, CBOM SI3BIK M KYJIbTYpY, HMPOIUIOE U HACTOSIIEE
MHOTI'OHalMOHaJIbHOrO Hapoaa Poccnn;

9)  IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, UCTOPHUECKOMY H
OPUPOHOMY HACJENWI0, TMaMATHUKAM, TPaJulUsM HapoaoB Poccum, TOCTHXEHUSIM
Poccun B Hayke, HICKyCCTBE, CIOPTE, TEXHOJIOTUSX U TPYE;

10) wupeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3amuTe OTeuecTsna,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMA .

11) oco3HaHuE AYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOJa;

12)  chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

13) cnocoOHOCTh OLIEHMBATh CUTYalMI0 M IPUHUMATh OCO3HAHHBIE DPEILEHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

14) oco3HaHWE TUYHOTO BKJIA/Ja B MOCTPOCHHUE YCTOMYUBOTO OYYIIETO;
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15) oOTBeTCTBEHHOE OTHOIIEHHE K CBOMM POJMTEIISIM M (WJIH) APYTUM dYieHaM
CEMbH, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS UEHHOCTEN CEMEMHOM KU3HU
B COOTBETCTBHUU C TPAAUIUSIMU Hapo10B Poccuu;

9CTCTHYCCKOI'O BOCIIMTAHHN A

16) »screTnyeckoe OTHOUIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOLLIEHUH;

17) cnocoOHOCTh BOCIPUHUMATh pa3IUYHbIE BUABI HCKYCCTBA, TPaJWLUU U
TBOPYECTBO CBOETO M JIPYTMX HApOJOB, OIIYIIATh 3MOLMOHAIBHOE BO3/CHCTBUE
UCKYCCTBA;

18) yOeXIEeHHOCTh B 3HAUMMOCTH IS IMYHOCTH U OOIIECTBA OTEYSCTBEHHOTO U
MHUPOBOT'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIUIUN U HAPOJHOTO TBOPUYECTBA;

19) TrOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

d)I/IBI/I‘ICCKOI‘O BOCITMTAHMA .

20) chopMHpPOBAHHOCTH  3J0pOBOTO W  Oe3omacHOro  oOpa3a  KHU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO;

21) moTpeOHOCT, B (DU3MUECKOM COBEPIUICHCTBOBAHHWM, 3aHATHUAX CIIOPTHBHO-
03JIOPOBHUTENBHOU JIEITEIBHOCTBIO;

22) aKTUBHOE HEMPUATHE BPEIHBIX MPUBBIYEK M MHBIX (HOpPM MPUUMHEHUS Bpena
(U3HIECKOMY U TICKXUIECKOMY 37I0POBBIO;

TPYAOBOI'O BOCIIMTAHMA.

23) TrOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPYI0JII00UE;

24) TOTOBHOCTh K AaKTUBHON JESATEIbHOCTA TEXHOJOTHMYECKON M COIMaIbHOU
HaIpaBJIE€HHOCTH, CIHOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

25) wHTEepec K pasNIuyHbIM cdepam mpodhecCHOHATBHOU IeATeTbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIN BbIOOP Oyayuied mpodeccuu W pearn30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TITAHbL;

26) TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W C€aMOOOpA30OBaHHWIO Ha

IIPOTSIKEHUN BCEH KU3HU;
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9KOJIOTMYCCKOI'O BOCITMTAHMA !

27) chOpMHPOBAHHOCTh OSKOJOTHMUECKOW KYJNbTYpPhl, TOHUMAHUE BIUSHUS
COIMAIbHO-A)KOHOMHYECKUX MPOIECCOB HA COCTOSIHME MPUPOJAHON U COLMATIBLHOUN Cpefbl,
OCO3HaHUE IrI00abHOTO XapaKTepa SKOJOTHYECKUX MpoOIieM;

28) TMIaHUPOBAHME U OCYILECTBICHUE JEUCTBUI B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HaHMS 1IeJIed YCTOMUUBOrO pPa3BUTHS YEJIOBEUECTBA;

29)  aKTUBHOE HEMPUSITHE ACHCTBUI, MPUHOCSIINX BPE]l OKPYXKAIOIIEH cpele;

30) yMmeHHe MPOTHO3WPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE MOCICICTBUS
MpEeANPUHUMAEMbIX IEUCTBUM, MPEJOTBPALIATh UX;

31) pacmmpeHue onbiTa IESITEIHbHOCTH IKOJIOTUUECKON HAPABIECHHOCTH;

32) 1IEHHOCTHU HAYYHOTI'O IMO3HAHUS:

33) cpopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

34)  COBEpUICHCTBOBAaHUE S3BIKOBOM M YHUTATEIbCKOM KYJBTYpbl KaK CpEICTBa
B3aMMOJICUCTBUS MEX/1Y JIIOABMU U TIO3HAHUS MUPA;

35) oco3HaHHE UEHHOCTH HAYYHOW JEATEeTbHOCTH, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

Memanpeomemuvie  pe3yibmamsl  0C80€HU  OCHOBHOU  00pPA308AMENLHOU
npoSpamMmbl OOJIIHCHBL OMPANCAMND.

1. OBnageHre yHUBEPCATbHBIMU YI€OHBIMU TTO3HABATEILHBIMU ICUCTBUSIMU:

a) 6a30BbIE JJOTUYECKUE JEeHCTBUS:

CaMOCTOSTENLHO (POpMYyIUPOBATh W AKTyIM3UPOBATH MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

yCTaHABJIMBATh CYUIECTBEHHBI TMPU3HAK WM OCHOBAaHUA i1 CpaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

ONpeaeNsaTh LEU NeATeIbHOCTH, 3a1aBaTh TapaMeTPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYUHSI B PACCMATPHUBAEMBIX SIBIICHUSX;

BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb, OILIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB

LCIiaM, OCHHNBATb PUCKHU MOCJIEACTBUI ACATCIIBPHOCTH,
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pa3BHUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPO0IIeM;

0) 0a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

BJIAJIETh HAaBBIKAMU y4eOHO-MCCIIEOBATENIbCKOH W TMPOEKTHON JeSITeThbHOCTH,
HaBBIKAMU pa3pelieHust mpooiem;

CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIbHOMY ITOMCKY METOJOB PEIICHUS
MPAKTHYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

OBJIAJICHAE BHUJAMH JICSITCIBHOCTH TI0 TIOJYYEHHWIO HOBOTO 3HAHHUS, €T0
UHTEPIIPETAINH, TTPEOOPA30BAHNIO M MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CHUTYaIHsX, B
TOM YHUCJIC TP CO3JIaHUH YIEOHBIX M COITUATBHBIX MPOCKTOB;

(GOopMHPOBaHHE HAYYHOT'O THIIA MBIIIICHHS, BJIaJICHUE HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSIMH M METOJIaMU;

CTaBUTH U (OPMYINPOBATh COOCTBEHHBIE 3a]]a4 B 00pPa30BaTEIbHON NEATEILHOCTH
Y )KU3HCHHBIX CUTYaIIHSX;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a7avy, BBIIIBUTATh
TUTIOTE3y €€ PEeIIeHUs, HaXOAUTh apryMEHTHI JJIsl JI0KAa3aTeIhCTBA CBOMX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE PEIICHUS 3aladdl pPe3yJbTaThl, KPUTUICCKH
OIICHUBATH UX JIOCTOBEPHOCTb,

CaMOCTOSITENILHO ~ OCYIIECTBIISITh  [MO3HABATEIBHYIO  JESATEIBHOCTh, BBISBISTH
npoOJemMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEIHLHOU
NESTSIIBHOCTH U YKU3HEHHBIX CHTYAIlHsX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEHICHUS TPOOJIIEMBI C YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYaI[UsIM, OIIEHUBATH IPUOOPETECHHBIN OTIBIT;

paspabaThiBaTh IUIAH PEMICHUS TPOOJIEMBbI C YYETOM aHalu3a HWMEIOIINXCS
MaTepuaIbHBIX U HEMaTepHUAIbHBIX PECYpPCOB;

OCYIIIECTBJISTH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCA CPEJCTB M CITOCOOOB NEUCTBUS

B TTPO()ECCHOHATILHYIO CPENY;
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yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIILHYI0 W MPAKTHYECKYI0 00JacTu
KHU3HECATCIILHOCTH,

YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJIEH, PEAJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3aa4H, JIOIYCKAIOIIHE aTbTCPHATUBHBIC PEIICHUS;

B) paboTta ¢ uHdpopmaImen:

BJIQJICTh HABBIKAMHU TOJYYCHHUS HH()OpPMAIMK W3 WCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh TMOWUCK, aHAIW3, CHUCTEMATH3AIUI0 W HHTEPIPETAIUIO
UHGOPMAITUU PA3INIHBIX BUIOB U (GOPM TPEICTABICHNUS;

CO3/1aBaTh TEKCTHI B Pa3jIMYHBIX (opMaTax ¢ Y4ETOM Ha3HAYCHUS WHPOPMAIUH U
IIEJIeBOM ayTUTOPUH, BRIOMpAst ONTUMATBHYIO (POpMY IIpECTaBICHHS U BU3YyaIN3alliy;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpMAIMH, €€ COOTBETCTBHE
IIPABOBBIM ¥ MOPAJIbHO-3THICCKUM HOPMaM;

MCTIOJb30BaTh CPEACTBA WH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33J1a4 C COOJFOICHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOpM WH(OPMAITMOHHON 0€30MacCHOCTH;

BJIQJICTh HaBBIKAMH pACIO3HABaHWS M 3alIUThl WHGOpMAaNWU, WHPOPMAIMOHHON
0€30I1acHOCTH JIMYHOCTH.

2. OBnaIcHHE YHUBEPCATHLHBIMA KOMMYHHKATHBHBIMHA JCHCTBHSIMH:

a) oOIeHue:

OCYIIECTBIISAITH KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacmo3HaBaTh HeBEepOAIbHBIE CPEICTBA OOIIECHUS, TOHUMATh 3HAYCHUE COIMATbHBIX
3HAKOB, PaCcIO3HABATh MPEANOCHIIKYA KOHQIUKTHBIX CUTYAIli U CMATYATh KOH(QIUKTHL;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS M B3aUMOICHCTBUS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIC CUTYAIIHM;

pa3BepHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHsI C UCTIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

0) coBMecTHAs JIeSITCIHbHOCTD:

ITOHUMATb M UCIIOJIL30BATh IIPECUMYIICCTBA KOMaHHHOﬁ u I/IH,Z[PIBPI,IIyaHLHOﬁ pa6OTBI;
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BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JCHCTBHIA C YI€TOM OOIINX HHTEPECOB,
¥ BO3MOKHOCTEH KaXKIOT0 WiIeHa KOJJICKTHBA;

NPUHAMATH 1€ COBMECTHOW NEATEIHbHOCTH, OPTaHU30BhIBATh U KOOPJIMHUPOBATH
JICHCTBHS IO €€ TOCTHKEHHUIO: COCTaBIIATh IJIaH JCHCTBHM, paclpenesaTh POIU ¢ YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJAJa M KAXKJIOTO YYaCTHHKA KOMaHIBI B OOIIHii
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTb  HOBBIE  TPOEKTHI, OICHUBAThb WAEHM C TO3ULIUA  HOBH3HBI,
OPUTHHAIILHOCTHU, TPAKTHUECKON 3HAYUMOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH paboOTy B YCIOBHUSIX pPeajbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMOICHCTBUS;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE MOBEJACHUE B PA3TUYHBIX CHUTYaIHSX,
IPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIUATHBHBIM.

3. OBnaneHne yHUBEPCAIBHBIMY PETYIISITHBHBIMU JCHCTBUSMH:

a) caMOOpraHu3aIus:

JaBaTh OIEHKY HOBBIM CUTYaIUsIM;

pacmmpsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JieNiaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHHUBATH MTPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYAMLIMUA B PA3HBIX
00JacTsIX 3HaHWH, ITOCTOSTHHO TIOBBIIIATH CBOIM 00pa30BaTeIbHBINA U KyJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyalldsM, BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISM;

BJIa/IETh HABBIKAMHU IIO3HABATEIbHOW pediekcud Kak OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICITUTENBHBIX MTPOILIECCOB, UX PE3YIHTaTOB M OCHOBAHHIA,

UCIIONIb30BaTh MpHUEMbl pedIEKCUU ISl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
peleHus;

YMCTh OLICHMUBATb PUCKHU M CBOCBPECMCHHO IIPUHUMATh PCHICHUSA 110 UX CHUXKCHUIO,
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B) OMOILIMOHAJILHBIN UHTEIJIEKT, IpeIoiaraiomuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIMOCOOHOCTh TOHMUMAaTh CBOE HMOIIMOHAIBLHOE
COCTOSIHME, BUJIETh HAIPABJICHUS Pa3BUTUSI COOCTBEHHOM 3MOLIMOHAIBLHOUN cepbl, ObITH
YBEpPEHHBIM B ceO¢;

CaMOPETYJIMPOBAHUS,  BKJIIOYAIONIETO  CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHUE, CIIOCOOHOCThH AIalITUPOBATHCSA K dMOLIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIONMICH CTpEMJICHHE K JOCTIDKCHHIO IETu U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JeWCTBOBAaThb, WCXOMASl M3 CBOUX
BO3MOKHOCTEM;

AOMIIATUHU, BKJIOYAIONIEH CHOCOOHOCTh TOHHMMATh AMOIIMOHAIILHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpU OCYIIECTBICHUH KOMMYHHKALUHU, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C
JIPYTUMU JTFOJBMU, 3800 TUTHCS, MPOSIBIISATh HHTEPEC U pa3peniaTh KOHMIUKTHI;

') NpUHATHE Ce0s U IPYTUX JTIOJICH:

NpUHUMATh ce0sl, MOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX JIIOJEH TPH aHaIu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTHUX JIFOJICH HA OMUOKH;

pa3BUBATh CITIOCOOHOCTH TOHMUMATh MHUP C TTO3UIIMH JIPYTOTO YeTIOBEKA.

2.2, Ilnanupyembie  pe3yJbTaTbl OCBOEHHSI  001e00pa3oBaTeJbHOM
aucumiInHbl B cootrBeTcTBUH ¢ PI'OC CIIO m mHa ocHoBe DPI'OC COO. Ocoboe

3Ha4YeHue aucuuruimHa umeet npu popmupoBannu OK u 1K
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Koa v HaumeHoBaHue
thopmupyembix
KOMNeTeHuuin

MnaHupyembie pesynbTarsl 0CBOEHUS JIUCIUTIMHDI

06ume

BucumnamHapHole

0K 01. Bbibupatb
Cnoco6bl pelweHus
3ajay
npodeccmoHanbHo
AeATENbHOCTH
NPUMEHUTENBHO K
Pa3NUYHbIM
KOHTEKCTaM

B yacTtu TpyaoBOro BOCNUTAHUA:

- TOTOBHOCTb K TpyAy, OCO3HAaHWE LEHHOCTM MacTepCTBa,
Tpynonobue;

- TOTOBHOCTb K AKTMBHOW AEATENbHOCTM TEXHONOTMYECKOW W
COUMANbHOM HANPABNEHHOCTU, CMOCOGHOCTL WMHULMMPOBATS,

NAAaHWPOBATb M CAMOCTOATENIbHO  BLINOMHATL  TaKylo
AEATENbHOCTD;
©  WHTEpeC K Ppa3iuyHbiM - cepam  npodeccuoHanbHomn
LEeATENbHOCTU

OBnageHme yHUBEpCaNbHbLIMU YyYeOHBLIMU NO3HABATENbHLIMU
JEeHCTBUAMMU:
a) 6a3oBble norMyeckue aencTeus
CamMoCTOATENbHO  (OPMYNMPOBATL U
npobnemy, pacCMaTpUBaTh e BCECTOPOHHE
YCTaHABNUBATbL CyLECTBEHHbI NPU3HAK WAM OCHOBAHUA ANA
CpaBHEHUSA, Knaccuukauum v 0606ueHns;
onpenenaTb Uenu AeATenbHOCTW, 3ajaBaTb napameTpbl U
KPUTEPUU UX AOCTUIKEHUS;

aKTyanu3npoBaThb

BbIABNATH 3dKOHOMEPHOCTH " NPoOTUBOpPEYNA B
paccMaTpuBaeMblX ABNEHNAX;

BHOCWUTb  KOppPEeKTHUBbI B  [AEATENIbHOCTb, OLUEHUBATH
COOTBETCTBUE pe3ynbTaToB uenam, OUEHUBATH PUCKH

NoOCNeACTBUA AEATENbHOCTH;

Pa3BMBATb KPEATUBHOE MbILUAEHUE NPU PELIEHNU KN3HEHHbIX
npobnem
6) 6a3oBble uccnepoBatenbCKue AeHCTBUA:

B/IAAIETb HAaBbIKAMU Yy4eOHO UCCNEA0BATENbCKOM U MPOEKTHOM
OEATENbHOCTM, HABbIKAMM pa3peleHmns npobnem;

- BNAAETb CUCTEMOI XUMMYECKUX 3HAHWIA, KOTOPAs BKJIOYAET:
OCHOBOMONAraKwwWMe MnoHATUA (XMMUYECKMIA 3NEMEHT, aToM,
3NeKTPOHHAA 0600YKa aTtoma, s-, P-, d-3NeKTpoHHbIe opbuTanu
aTOMOB, WOH, MOJIEKY/A, BANIEHTHOCTb, 3NEKTPOOTPULATEIbHOCTb,
CTeneHb OKWUCNEHWUA, XMMUYECKas CBA3b, MONIb, MONAPHAA MacCa,
MONSPHbIA 00bEM, YrNepoaHbIA CKeneT, hyHKUMOHANbHAS TPynna,
pafiMKan, M3oMepus, U30Mepbl, TOMONOTMYECKNIA PAA, TOMONOTK,
VINIEBOAOPOAbl, KUCNOPOA- W a30TCOAEPXKALME COEAMHEHMS,
Oronornyeckn axkTMBHble BelecTBa (YrNeBOAbl, Xupbl, 6enku),
MOHOMEp, NOAMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJNEKYNAPHbIE

COGMIMHEHNS, KDPUCTANNNYECKAs peleTKa, TUMbl  XUMUYECKUX
peakumit  (OKMCAMTENbHO-BOCCTAHOBUTENbHbIE,  3K30- W
3HOTEPMUYECKME, peakuum UOHHOro o6MeHa),  pacTsop,

IANEKTPONUTLI, HEINEKTPOJUTLI, INEKTPONUTUYECKAN AUccoLmaums,
OKucnutenb, BOCCTAHOBUTENIb, CKOPOCTb XUMUYECKOM peaKuuu,
XUMUYECKOE PABHOBECUE), TEOPUM U 3aKOHBI (TEOPUA XMMUYECKOTO
CTpoeHUA opraHuyeckux Bewecrs A.M. bytneposa, Teopua
INEKTPONIUTUYECKON Juccoumnanmu, nepuoanyeckuin 3akoH [.W.
MeHaeneeBa, 3aKOH COXPaHEHUA MacChbl), 3aKOHOMEPHOCTH,
CUMBONMYECKUIA A3bIK XUMUKM, (HAKTONOrMYECKMe CBeAeHUA O
CBOWCTBAX, COCTaBe, Nojy4YeHUM u 6e30MacHOM MCMOMb30BaAHUM
BaXKHEWLMX HEOPraHUYECKUX U OPraHUYeCKUX BELECTB B BbITY U
NPAKTUYECKOMN AEATENbHOCTN YEN0BEKa;

- YMeTb BbIAIBAATL XAPAKTEPHbIE MNPU3HAKM W B3aUMOCBA3b
M3YYEHHbIX MOHATUNA, MPUMEHATb COOTBETCTBYIOLME MOHATUA NpU
ONUCAHUW CTPOEHUA U CBOWCTB HEOPraHUYECKUX U OPraHUYEeCKuX
BELLECTB U UX NMPEBPALLEHMNIA; BbIABNATH B3aUMOCBA3b XUMUYECKUX
3HAHMUA  C  MOHATMAMWM WM NPEeACTABNEHWAMM  LOPYIUX
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- BbIABASATb NPUYNHHO- CNEACTBEHHbIE CBSA3U M aKTYanu3upoBaTh
33/1a4y, BbIABUraTh rMNOTE3Y ee pelleHns, HAX0AUTb apPryMeHThI
ONA [0KA3aTeNbCTBa CBOUX YTBEPXKAEHUIA, 3a4aBATb NApaMeTpbl
U KPUTEPUUN PELIEHUS;

- dHAaNU3WMpOBATb MONIYYEHHbIE B XOAE€ peleHus 3aaauu
pe3ynbTaTbl, KPUTMYECKW OLEHMBATb WX AOCTOBEPHOCTD,
MPOrHO3UPOBATb U3MEHEHMNE B HOBbIX YCNOBUSAX;

- YMETb NEPEHOCUTb 3HAHUS B NO3HABATENbHYIO U MPAKTUYECKYIO
001aCTN KN3HEIEATENbHOCTH;

- YMEeTb WHTErpupoBaTb 3HAHUA W3 PaA3HbIX NPEAMETHbIX
obnacreil;

- BbIIBUraTb HOBbIE UJIEU, MPeAnaraTb OPUrMHANbHbIE MOAXO0/bI
U pewexuns;

- CNOCOOHOCTb UX UCMOJIb30BAHMSA B NO3HABATENbHOM U
COLMANbHON NpaKTUKe

€CTeCTBEHHOHAYYHbIX NPeAMETOB;

- YMETb WCMNONb30BaTb HAUMEHOBAHUA XMMUYECKUX COEAWHEHMWIA
MEXAYHAPOAHOr0 COK3a TEOPETUYECKON U NPUKNAAHON XUMUU U
TPUBUANbHbBIE HA3BAHUA BAKHEAWMNX BEWECTB (3TUNEH, ALETUIEH,
ravuuepuH, Gexon, dopmanbaerns, yKCyCHas KUCNO0Ta, TNULMH,
YrapHblid ras, yraekucnblid ras, amMMuaK, raweHasa W3BeCTb,
HeraweHas W3BeCTb, NUTbEBAas Coda M [ApYrux), COCTaBNATH
thopMynbl HEOPraHUYECKUX U OPraHUYECKUX BeLIeCTB, YypaBHEHUS
XUMUYECKUX PeaKUMit, O0OBACHATb WX CMbICA; NOATBEPKAATH
XapaKTepHble XMMUYECKMe CBOWCTBA BELWECTB COOTBETCTBYIOLMUMM
3KCNepUMEHTaMM U 3aNUCAMU YPAaBHEHUIA XMUMUYECKMX Peakunin;

- YMeTb  YCTAHaBAMBATb  MNPUHAIEXHOCTb  U3YYEHHbIX
HEOPraHUYeCKUX W OpraHWYecKWx BewWeCTB K OnpeaeneHHbIM
Knaccam u rpynnam coefjMHeHUil, XxapaKTepu3oBaTb UX COCTaB W
BaXHeiWWme CBOWCTBA; ONPeAensTb BUAbI XMMUYECKUX CBA3ei
(KOBaneHTHas, WMOHHAA, MeTaNNuyecKas, BOAOPOAHAS), TuMbI
KPUCTANIMYECKUX  PEWeTOK  BewecTs;  Kaaccuduumpoeathb
XUMUYECKUE peakumnu;

- chopMUpOBATH NPEICTABNEHUA: O MATEPUANBHOM €[IMHCTBE MUPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTU ABJIEHMIA NPUPOALI; 0 MECTe 1
3HAYEHMU XUMUWM B CUCTEME ECTECTBEHHbIX HAyK W ee ponu B
o6ecneyeHnn ycTomYMBOr0 Pa3BUTUSA YENOBEYECTBA: B PELIEHUM
npobnem  3KONOTMYECKON,  3IHEPreTMYeCcKon U NULLEBOW
0e30MacHOCTM, B pA3BUTUM  MEOMUMHbLI, CO3[AHUM  HOBbIX
MaTepUanoB, HOBbIX WCTOYHMKOB 23Hepruu, B obecneyeHuu
PauUMOHANBHOTO  NPUPOAONONbL30BAHMA, B (DOPMUPOBAHUM
MUPOBO33peHMs U O0OWeNH KynbTypbl YenoBeKa, a Takke
3KONOrMYecku 060CHOBAHHOTO OTHOLWEHUA K CBOEMY 3A0POBbI0 U
NPUPOAHOW cpeae;

- BNlAfETb CUCTEMON XUMUYECKUX 3HAHUMK, KOTOpas BKAKYaeT:
0CHOBOMONArawLue NoHATUA (AONONHUTENLHO K CUCTEME NOHATUA
0a30BOro ypoOBHA) - WM30TOMbl, OCHOBHOE M BO30OyXAeHHOe
COCTOSAHME  aToma, ruOpuUAM3auMA  aToMHbIX  opbuTanei,

n nn

xumunyeckas ceasp ("T M "", KpaTHble CBA3M), MONAPHAS
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KOHUEHTpauus, CTPYKTypHas Qopmyna, u3omepus (CTPYKTypHas,
reomeTpuyeckas  (UMC-TPaHC-M30MEpUA), TUMbl  XUMUYECKMX
peakuuit (romo- M reTeporeHHsle, 06paTuMbie U HeoBpaTUMBbIE),
pacTBOpbl (MCTUHHbBIE, AUCNEPCHBIE CUCTEMBI), KPUCTANNOTMAPATHI,
CTeNeHb MAWCCOLMAUUM, 3NEKTPOAU3, KPEKUHT, pUhOpPMUHT);
TEOPUM U 3aKOHBI, 33KOHOMEPHOCTHU, MUPOBO33PEHYECKUE 3HAHUS,
nexaume B OCHOBE MNOHUMAHMUA NPUYMHHOCTU U CUCTEMHOCTU
XUMUYECKUX SIBNEHUN, COBPEMEHHbIE NPefCTaBNEHUsS O CTPOEHUM
BEWECTBA HA aTOMHOM, MOJIEKYAAPHOM W HAAMONEKYNSAPHOM
VPOBHAX; NPEACTABNIEHUA O MEX3AHU3MAX XUMWUYECKUX Peakuuid,
TEPMOAMHAMMYECKMX W KUHETUYECKMX 3aKOHOMEPHOCTAX UX
NPOTEKAHWA, O XMMUYECKOM PAaBHOBECUM, AUCMEPCHBIX CUCTEMAX,
thakTonoruyeckme cBeeHus 0 CBOMCTBAX, COCTAaBe, NONYYEHUU W
6e30MacHOM WCNONb30BAHUM BAXKHENWNX HEOPraHUYECKUX U
OpraHMYecKMnx BelecTB B ObITY M NPAKTUYECKON AeATeNbHOCTH
4YenoBeKa; O6U.LI-4X Hay4HbIX npuHUunax XUMWUYECKOro
npou3soacTea (Ha npumepe NPOW3BOACTBA CEPHOM KUCNOTHI,
aMMUaKa, MeTaHona, nepepaboTku HedTn);

- yMeTb MNpPOBOAUTb PacyeTbl N0 XUMUYECKUM Qopmynam u
YPaBHEHUAM  XUMWYECKUX  peakuuin C  UCNONb30BaHUEM
tu3nyeckux BenmumH (maccel, obbema ras3oB, KOJMYECTBA
BEWECTBA), XapaKTEpPU3YIOLWMX BewWecTBa C KOJUYECTBEHHOIA
CTOPOHbI: pacyeTbl N0 HAXOXKAEHMIO XUMWUYECKON Qopmysbl
BEWECTBA; pacyeTbl Maccol (06beMa, KOAWYECTBA BELECTBaA)
NpoAYKTa peakLnu, ecim 04HO U3 UCXOLHbIX BEWECTB AaHO B BUAE
pacTBopa C ONpeAeseHHOM MacCOBOW [onei pacTBOPEHHOro
BelWeCTBA WMAM [A3HO B M30bITKE (MMEET npumecu); pacyeTsbl
MAccoBOW uAM 0OBLEMHOM AOMM BLIXOAA NPOAYKTA peakuuu;
pacyetol TennoBoro 3ddexra peakuuit, 0O6bLEMHbIX OTHOLWEHWUM
rasos;

- yYMeTb BbISBNATb X3apPAKTEpPHble MPU3HAKM W B3AaUMOCBA3b
W3YYEHHbIX NOHATUIA, NPUMEHATE COOTBETCTBYIOLWME NMOHATUA NpH
ONMUCaHWUU CTPOEHUA U CBOWCTB HEOPraHMYECKUX U OpraHU4YecKnx
BELLECTB M UX NPEBPALLEHWIA; BbISBIATD B3aUMOCBA3b XUMUYECKUX
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3HaHUIN C NOHATUAMU W NPEACTABNEHUAMU APYrUX NPEAMETOB Ans
60s€€ 0CO3HAHHOTO MOHUMAHUA W  O0OBACHEHMA CYLWHOCTH
MAaTE€pPUANbHOrO eAMHCTBA MWPA; UCNOAb30BATb CUCTEMHblE
XMMUYECKME 3HAHUA ANs  00bACHEHMA WM  NPOrHO3UPOBAHMA
SBNIEHWIA, UMEIOLIMX eCTECTBEHHOHAYYHYIO NPUPOJY;

- YMEeTb WUCMOb30BATh HAUMEHOBAHUA XMMUYECKUX COELMHEHMWIA
MEXAYHApPOAHOro COK3a TEOPETUYECKON U NPUKNAA/HOK XUMUM U
TPUBUANbHbIE HA3BAHUA BELECTB, OTHOCAWMXCA K W3YYEHHbIM
Knaccam  OpraHMYyecKMx W HEOPraHMYecKMx COeAMHEeHWi;
MCMONb30BATH XMMUYECKYIO CUMBOAMKY 1A COCTABNEHNA HOpMyN
HEOPraHWYeCKUX BeLeCTB, MONEKYNAPHbIX U CTPYKTYPHbIX
(pa3BepHyTbIX,  COKPAWEHHbIX U CKENeTHbix)  hopmyn
OpraHMYecKMx BeWeCTB; COCTABAATL YPABHEHUA XMMUYECKMX
peakuuil M pacKpbIBaTb  MX  CYIWHOCTb:  OKUC/IUTENbHO-
BOCCTAHOBWTENIbHBIX ~ PEAKUMW  MOCPEACTBOM  COCTaB/IEHMSA
3NeKTPOHHOro 6anaHca 3TUX peakuuit; peakumin MOHHOro 0BMeHa
nyTeM COCTaBAEHUS UX MNOMHbIX U COKPALWEHHbIX WOHHbIX
YPaBHEHWA; peakuum rMaponusa, peakuum
KomnnekcoobpasoBaHus (Ha npumepe rUAPOKCOKOMMIEKCOB
UMHKA WM aNIOMWUHMA); NOATBEPKAATL XapaKTEpHbIE XUMMYeCcKue
CBOWCTBA BEWECTB COOTBETCTBYIOWMMU  3IKCNEPUMEHTAMU U
3anNUCAMMN YPaBHEHUIA XUMUYECKNX PeaKLunie;

- YMETb KNacCMWUMPOBATb HEOPraHUYECKMe U OpraHuyeckue
BEWECTBA M XUMMYECKUE peaKuuu, CamMoCTOATeNbHO BblGMpaTh
OCHOBAaHWUS W  KpUTEpUM N KNacCMUKALMM  M3YYaeMmblxX
XMMUYECKUX O0OLEKTOB; XapaKTepu3oBaTb COCTAB U BaHeiwue
CBOWCTBA BELWECTB, NPUHAANENALWMX K ONpPesieNIeHHbIM KnaccaMm U
rpynnam coeauHeHuin (NpocTble BEeWeCTBa, OKCUAbl, TMAPOKCUAbI,
CONU; yYrNeBOAOPOAbl, NPOCTble  3(UPLl, CNUpTL, (HEeHonsbl,
anbAeruabl, KeTOHbl, KApOOHOBbIE KWUCNOTHI, CNOMHbIE 3(UPbI,
UPbI, YINeBOAbl, AMUHbI, AMUHOKUCAOTbI, GENKM); NPUMEHATb
3HaHMA 0 COCTAaBE W CBOWCTBAX BEWECTB /1A IKCNEPUMEHTANIbHOW
NPOBEPKW TUNOTE3 OTHOCUTENIbHO 3aKOHOMEPHOCTEN NpoTeKaHus
XMMUYECKUX DPEeaKUMii M MpOrHO3MPOBAHMA BO3MOXHOCTEH WX
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OCYWECTBNEHUS;

- YMEeTb NOATBEPKAATb HA KOHKPETHbIX MPUMEpPAX Xapakrep
3aBUCUMOCTM  PEaKUMOHHOW  CMOCOOBHOCTM  OpraHUYecKux
COEAMHEHMNIA OT KPAaTHOCTU M TUNA KOBANEHTHOW cBA3m ("G "u ""),
B3aMMHOT0 BAUAHMA aTOMOB W Tpynn aTOMOB B MOJIEKYNAX; a TaKKe
OT  0COOEHHOCTEN  peanu3auuu  PasIMyHbIX  MEXAHWU3MOB
NPOTEKAHUA PeaKLMiA;

- YMeTb XapaKTepu30BaTb 3NEKTPOHHOE CTpoeHue atomoB (B
OCHOBHOM W BO30Y)XAEHHOM COCTOSIHUM) M MOHOB XMMMUYECKUX
anemeHtoB 1 - 4 nepuogoB [lepuoguyeckon cucrembl [.U.
MeHpeneeBa U UX BANEHTHbIE BO3MOXKHOCTH, UCMONb3YsS NOHATUA
"s', "p", "d-anekTpoHHble" opbuTanu, IHepreTUyecKkue ypoBHU;
00bACHATL 3aKOHOMEPHOCTU W3MEHEHWS CBOWCTB XUMUYECKUX
INEMEHTOB M 00pa3yembiXx UMM COEJUHEHUI NO NEepuoaaM u
rpynnam;

0K 02. Ucnonb3oBaTth
COBPEMEHHbIE
CpeacTBa NOMCKa,
aHanu3au
MHTEepnpeTauum
nHdopmMaLmum u
MH(OPMALUOHHBIE
TEXHOIOTUM NS
BbINOMHEHMA 3afaY
npodeccuoHanbHOM
LeATeNbHOCTU

B 0611aCTH LLEHHOCTU HAYYHOTO NO3HAHUS:

- COpPMMPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY VPOBHIO PA3BUTUA HAyKM U 0OWECTBEHHOM
NPAKTUKK, OCHOBAHHOTO HA AMANore KynbTyp, CnocobCTBytowwero
0CO3HAHUIO CBOET0 MECTa B MOAUKYNLTYPHOM MUPE;

- COBEPLIEHCTBOBAHME A3bIKOBOW W YUTATENbCKOW KyNBTYPbI KaK
CpefCTBa B3aUMOAEHCTBUA MEXAY NObMU U NO3HAHUSA MUPA;

- 0CO3HAHME LEHHOCTM HAy4HOI AEATENbHOCTW, TOTOBHOCTbH
OCYLWECTBAATb MPOEKTHYIO U UCCNE0BATENbCKYIO AEATENBHOCTD
WHAMBUAYANLHO U B rpynne;

OBnapgeHne yHUBEpCaNbHLIMU y4e6HBIMW MO3HABATENILHBIMMU
NEACTBUAMMU:

B) pa6ora ¢ uudopmaumeit:

- BNAAETb HABbIKAMM NONYYEHUA UHDOPMALUM U3 UCTOYHUKOB
pa3HbIX TUNOB, CAMOCTOATENLHO OCYLECTBAATL MOUCK, AHANM3,
CUCTEMATU3ALMIO U MHTEPNPETALMIO MHAOPMALMM PA3NUYHBIX
BUJOB U GOPM NPeACTaBNEHUS;

- YMeTb MNAHWUPOBATb M BbLINOAHAT XUMUYECKUIA IKCNEpPUMEHT
(npeBpalleHns OpraHWYecKUx BeWecTB NpWU  HArpeBaHuu,
NoJslyYeHUe 3TUNEHA U M3YYEHWe ero CBOMCTB, KAYECTBEHHbIE
peaKuMu Ha anbaeruapl, Kpaxmasn, yKCYCHyI0 KUCNOTY; AeHATYpaLus
GenKoB NpU HarpeBaHMM, UBETHble peakuuu 6enKos; NPOBOAUTDH
peakLmMu MOHHOTO 06MeHa, ONpeaenaTb Cpeay BOAHbIX PaCTBOPOB,
KAueCTBEHHble peakuuu Ha cynbdart-, KapboHaT- u xnopua-
aHMOHbI, HA KATUOH AMMOHUS; PellaTh IKCNepUMEHTaNbHbIE 3aauu
no Temam "Metannsl" u "Hemetannbl") B COOTBETCTBUM C
NpaBUNAMU TEXHUKKM 6€30NaCHOCTW NPY 00paLLEHNM C BEWECTBAMM
W nabopaTopHbiM 060PYyAOBaHMEM; NPEACTABAATL Pe3y/bTaTbl
XMMUYECKOr0 3KCNepuMeHTa B (OpmMe 3anucu  ypaBHeHUit
COOTBETCTBYIOWMX peakumuil u GopmMynpoBaTh BbIBOALI HA OCHOBE
3TWX Pe3y/bTaToB;

- YMETb aHANU3MPOBATb XMMUYECKYID MHGOPMALMIO, MONYYAEMYIO
U3 pa3HbiX UCTOYHMKOB (CPeACTB MACCOBOW UH(OPMAUUU, CETb
WHTepHeT u gpyrue);

- BIaJEeTb OCHOBHbIMM METOAAMU HAYYHOTO MO3HAHWS BELECTB U
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- CO3[ABaTb TEKCTbl B Pa3fAnuHbIX (HOpMAaTax C YYeToMm
Ha3HayeHns WHGMOPMAuMM W LEeneBoi ayauTopuu, BblBupas
ONTUManbHyo GOpPMY NPEACTABNEHUS U BU3YANU3ALUK;

- OLEHMBATb [OCTOBEPHOCTb, NETUTUMHOCTb MHGbOPMaLUK, ee
COOTBETCTBME NPABOBLIM U MOPANbHO- 3TUYECKUM HOPMAM;

- MCnonb3oBath  CPeACTBA NHDOPMALNOHHBIX W
KOMMYHUKALUMOHHBIX TEXHONOTUIA B PELEHUU KOTHUTUBHBIX,
KOMMYHUKATUBHbIX U OPraHU3aLMOHHbIX 33y C cobnoaeHnem
Tpe6GoBaHUIN 3PrOHOMUKHM, TEXHWKW 6E30MaCHOCTM, TUTHEHDI,
pecypcocbepexeHus, NpPaBOBbIX W 3ITUYECKUX HOPM, HOPM
nHMOPMaLUOHHO 6e3onacHoCTH;

- BNAJIETh HAaBbIKAMM PAcno3HaBaHWSA U 3aWUTLI UHOPMALUY,
MHDOPMALMOHHOK 6€30MacCHOCTN IMYHOCTH;

XUMUYECKUX fBNeHunii (HabnioaeHue, U3MEpeHue, 3KCMEPUMEHT,
MOAENNPOBAHNE);

- yMeTb MPOBOAUTL PACYeTbl MO XUMUYECKMM opmynam w
YPaBHEHUAM  XUMWYECKUX  peakuuin C  UCNONb30BaHUEM
(DU3MYeCKUX  BESIMYUH,  XapaKTepusylowux  Bewectea ¢
KOJIMYECTBEHHOW CTOPOHbI: MACCbl, 00beMa (HOpManbHble YCNOBUSA)
ra3oB, KOAMYECTBA  BELECTBA; MCNOAb30BATb  CUCTEMHbIE
XUMUYECKUE 3HAHUA AN MPUHATUS PEWeHUd B KOHKPETHbIX
HW3HEHHbIX  CUTyaUMAX, CBA3dHHBIX C BeWeCTBaMM U WX
NPpUMEHEHUEM;

- YMeTb CaMOCTOATENIbHO NAAHUPOBATb U NPOBOAUTL XUMUYECKMNI
KcnepumeHT (NoNyyeHue u u3yyeHue CBOMCTB HEOPraHUYeCKUX U1
OpPraHNYecKnx BeleCTB, KaYeCTBEHHbIE peaKkuuMn yrneBofopoaoB
Pa3NUYHbLIX KNACCOB M KUCNOPOACOAEPHALMUX OPraHUYeCcKux
BELeCTB, pelleHne IKCNepuUMEeHTabHbIX 334a4 N0 PaCNo3HABAHMIO
HEOPraHWYeCKUX M OpraHUYeCKMx BewecTB) ¢ cobniopeHuem
npasun 6e3onacHoro obpaleHus ¢ BewecTsaMm 1 1abopaTopHbIM
obopynoBaHuem,  GOpMynMpoBaTL  UENM  UCCNEA0BaHUS,
npefoCcTaBNATL B PA3NMUHO hopMe pe3ynbTaTbl IKCMEPUMEHTA,
aHANM3MPOBATb U OLEHNBATL UX JOCTOBEPHOCTD;

- YMETb OCYWECTBAATL LENEHANPABAEHHbIA MOUCK XUMWUYECKOW
MH(OPMAUMKM B PA3NUYHBIX MCTOYHMKAX (HayyHas W yyebHoO-
HAay4YHas nuTepaTtypa, CPeACTBa MACCOBOW WMH(OPMAUUM, CETb
WHTepHET u Apyrue), KpUTUYECKU aHanM3MpOoBaATb XUMUYECKYIO
uHpopmaumio, nepepabatbiBaTb ee W WUCMNONb30BaTh B
COOTBETCTBMU C NOCTABNEHHON yyebHOM 3ajayvei;

- BfafeTb CUCTEMOM 3HAHMN O METOHAAX HAY4YHOro NO3HAHUA
ABJIGHUWA NPUPOAbI, MCNONIb3YEMbIX B ECTECTBEHHbLIX HayKax W
YMEHUAMM NPUMEHATb 3TU 3HAHUA NPU  IKCNEPUMEHTANIbHOM
MCCNef0BAHUN BELLECTB M AN 0ObACHEHUA XMMUYECKUX SBNEHUN,
UMEIoWMX MeCcTo B NPUPOAE MNPAKTUYECKON [eATeNbHOCTH
YeN0BEKA U B NOBCEHEBHOM MU3HU;

OK 04. 3pdekTueHo
B3aUMOOENCTBOBATbL U

- TOTOBHOCT K CAMOpPa3BUTUIO, CaAMOCTOATENBHOCTU M
camoonpepeneHuio;

- yYMeTb MNAHWUPOBATb M BLINOAHATL XUMUUYECKMIA IKCMEPUMEHT
(NpeBpalleHUss  OpPraHWYeCKUX BeWecTB MpWU  HarpeBaHuu,
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paboTath B
KONNEKTUBE U
KoMmaHge

-0BNafleHUe HaBbIKaMu yuebHO- UCCNeaoBaTeNbCKOM, NPOEKTHOM
M COLMANBHON AEATENbHOCTH;
OsnapeHue YHUBEPCANIbHLIMU
NeUCTBUAMKU:

) coBMeCTHan AeaTenbHOCTb:

- NOHMMATb W WCNONb30BATb MPEMMYILECTBA KOMAHAHOW W
MHAMBUAYANbHOU PaboThl;

- NPUHUMATb LENU COBMECTHOI 1eATeNbHOCTHU, OPraHU30BbIBATh
M KOOPAMHWPOBATb AEHCTBUSA NO ee JOCTUKEHWIO: COCTABNATb
nnaH [EeUCTBUIA, Pacnpenensatb poau C  y4eToM MHEHWK
YY4aCTHMKOB 06CY¥AaTb Pe3ybTaTbl COBMECTHO paboThl;

- KOOPAIMHWUPOBATb U BbIMONHATL PaboTy B YCNOBUSAX PEANbHOrO,
BUPTYANIbHOTO M KOMOWHMPOBAHHOTO B3aUMOAENCTBUS;

- OCYWeCTBAATL NO3UTUBHOE CTpaTerMyecKoe noBeaeHWe B
Pa3NMYHbIX CUTYaLUUAX, NPOABNATL TBOPYECTBO U BOOOPAXKEHHUE,
ObITb MHULMATUBHbLIM

OBnapeHue yHMBEpPCanbHLIMU PEryNATUBHBIMU AEACTBUAMKU:
r) npuHsTHe cebs u Apyrux niosieii:

- NPUHUMATb MOTUBBI U APTYMEHTBI IPYIUX NOAEA NPU aHanu3e
pe3ysibTaToOB AEATENbHOCTH;

- NPU3HaBaTb CBOE NPABO M NPABO APYrUX N0AeH Ha oWnbOKK;

- pa3BuBaTb CNOCOBHOCTb MOHMUMATL MUP C MO3MLUW APYrOTO
YEJIOBEKaA;

KOMMYHUKATUBHBLIMU

nosiyyeHnMe 3TUNEHA M W3yyeHUe ero CBOWCTB, KayeCTBEHHble
PeaKUMK Ha anbaeruapl, Kpaxmasn, YKCYCHYI0 KUCNOTY; AeHATYPaLus
6eNKoB MpU HArpeBaHUM, LiBETHbIE peakuuu OesKoB; NPOBOAUTHL
peakLmMu MOHHOTO 06MeHa, ONpeaensTb Cpeay BOAHbIX PAaCTBOPOB,
KayeCTBEHHblE peakuuMu Ha cynbart-, kapboHaT- w xnopup-
aHMOHbI, HA KATUOH AMMOHUS; PellaTh IKCNepUMEHTaNbHbIE 3aauu
no Temam "Metannsl" u "Hemetannul") B COOTBETCTBUM C
npaBunamm TexHukn 6e3onacHoCTH Npu obpalieHun ¢ BelecTBamMm
W nabopaTopHbiM 060PYyAOBaHMEM; NPEACTABAATL Pe3y/bTaTbl
XMMUYECKOr0 3KCNepuMeHTa B (OpmMe 3anucu  ypaBHeHUit
COOTBETCTBYIOWMX peakumuil u GopmMynpoBaTh BbIBOALI HA OCHOBE
3TUX Pe3yNbTaToB;

-YMEeTb CaMOCTOATENbHO MAAHWUPOBATL W MPOBOAUTL XUMUYECKMIA
3KCNEPUMEHT (NONYYEHNE U U3yYeHUe CBOWNCTB HEOPraHUYECKUX U
OpraHUYeCcKMx BeLecTB, KAYeCTBEHHbIE peakuun yrneBojopoaos
Pa3NNyYHBIX KNACCOB W KUCIOPOACOAEPHALMX OPraHUyecKux
BELLECTB, pelleHue IKCNePUMEHTabHbIX 33434 N0 PACNO3HABAHMIO
HEOPraHMYeCKMX W OpraHMYecKux BewecTs) € cobnopeHnem
npasun 6e30nacHoro o6palleHns ¢ BelwecTBamMm 1 1abopaTopHbIM
o6opynoBaHuem,  GopMmynupoBaTb  UeAM  WUCCNEAOBAHMSA,
NPeAoCTaBNATL B pa3nnuyHoi (Gopme pe3ynbTaThl IKCNEPUMEHTA,
aHANM3MPOBATh U OLLEHUBATb UX LOCTOBEPHOCTD;

0K 07. CopeitcTBoBaTh
COXPAHEHWIO
OKpyXatowei cpeasl,
pecypcocbepexeHuio,
NPUMEHATb 3HAHUSA 06
M3MEHEHWUU KNnUMaTa,
NPUHLMNbI
bepexnnBoro
NPOU3BOACTBA,

3¢ heKTUBHO
[ENCTBOBATH B

B 06nacTn 3K0N0rMyeckoro BOCNUTaHUA:

- C(HOPMUPOBAHHOCTb 3KONOTMYECKON KYAbTYpPbl, MOHUMAHUE
BAUSAHUA COLMANBHO-IKOHOMMUYECKMX NPOLECCOB HA COCTOSHUE
NPUMPOAHOA W COUMANbHOW Cpeabl, 0CO3HAHWe rNobanbHOro
XapaKTepa 3K0N0rnyeckux npobnem;

- MJIAHWPOBAHUE U OCYLIECTBNEHUE [EACTBUIN B OKPYHAIOLEN
Ccpege Ha OCHOBE 3HAHMA Uenei YCTOMYMBOTO pasBuUTUSA
4en0BeYeCTBa;
aKTUBHOE  HenpuaTue
OKpyXaloulen cpepe;

NeACTBUIA,  NPUHOCAWMKX  Bpen

- cthopmMupoBaTh NPeACTaBAEHUA: 0 XUMUYECKON COCTABNAIOLEN
€CTeCTBEHHOHAY4YHOU KAapTUHLI MUPA, PON XUMUM B NO3HAHUM
ABNEHUIA NPUPOAbI, B (DOPMUPOBAHUM MBILNEHUA U KyNbTYpbl
JIMYHOCTH, ee (PYHKUMUOHANbHOIW rpamMoTHOCTU, HeobXxoaMMOoN ans
pelweHnUs NPaKTUYECKUX 3a/ay U 3KONOrMyecku o060CHOBAHHOTO
OTHOLWEHNA K CBOEMY 3A0POBbIO U NPUPOAHON Cpene;

- yMeTb cobnwaaTb NpaBuna 3KONOTUYECKM LenecoobpasHoro
noseseHns B ObITy U TPYAOBOMN AEATENLHOCTU B LIeNAX COXPAHEHUS
CBOEro 30poBbA M OKPYXalowWen NpMpOAHONA Cpeabl; yYuTbiBaTh
ONAcCHOCTb BO3JEWCTBMA HA XWUBbIE OPraHU3Mbl ONPeAeNeHHbIX
BeWeCTB, NOHUMAA CMbIC/ MOoKa3arens npefesibHoW AonyCcTUMONn
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Yype3BblYyanHbIX
CUTYyaLMAX

- yMeHue NpPOrHo3MpoBaTh HEBNAroNpUATHLIE 3KONOTUYECKUe
nocneacTBuA npeanpuHUMaemMbix AeNCTBUI, NPEAOTBPALLATD UX;
- pacCwupeHue  onbiTa  AEATENbHOCTM  3KOJIOTMYECKOM
HanpasJ/IEHHOCTH;

- OBNAJieHME HaBbIKaMK y4ebHO- UCCNEeA0BATENbCKON, MPOEKTHOM M
COUMANbHOW JeATENbHOCTH;

KOHUEHTpaumm;

- YMETb NPOTrHO3MPOBATb, AHANM3MPOBATL U OLEHWUBATL C MO3NLMIA
IKONOTUYECKOW  Be30macHoCTM  nocnefcTsus  ObITOBOW W
NPOM3BOACTBEHHOW [AEATENbHOCTM  4YEeNOBEKa, CBA3AHHOW C
nepepaboTKOi BeWeCTB; UCNO0/b30BaTh MONYYEHHbIE 3HAHWUA ANA
NPUHATUSA TPAMOTHBIX PeleHUi npobnem B CUTYaUUsX, CBA3AHHbIX
C XMMUeN;

- YMEeTb 0CO3HABATb ONACHOCTb BO3AENCTBUS HA XUBbIE OPraHU3MbI
onpefeneHHbIX BELWeCTBs, NOHMMAA CMbICA NOKa3aTena npeaebHoM
AONYCTUMON KOHUEHTPAUUW, U NOSACHATb HA MpuMepax cnocobbl
YMEHbLWEHNA U NPefoTBPAlEHNA UX BPEAHOro BO3AENCTBMA Ha
OpraHu3M YyenoBekKa.
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3 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

3.1 O0bem yuyeOHOr0 nmpeaMera M BUAbl Y4eOHOH padoThI

Oovem | PacmpenesneHue no
Bun yue0Hoi1 padoThI uacoe ceMecTpam
1 2
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 72 72
O0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka 72 72
(Bcero)
B TOM YHCJIE:
YPOKH
Jlexknuu 34 34
PaKTUYECKHUE 3aHATUS 28 28
n1abopaTopHbIE 3aHSATHUS 10 10
KoncyabTanuu
[IpomexxyTOouHas arrecTanus

[TpomexyTrounas aTrectanus B popme nuddhepeHInpoBaHHOTO 3a4eTa
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4 TEMATHYECKOE INIAHUPOBAHUE YYEBHOM JUCHUILIUHBI «XUMMUSI»

Haumenoeanue | CopepaHue yuebHoro matepuana (0CHOBHOE U NpodeCcCMOHANBLHO- OPUEHTUPOBAHHOE), nabopaTopHbie u | 06bvem | Dopmupyemble
pa3fenos u Tem NPpaKTUYECKUe 3aHATUSA, NPUKNARHON MOAYNb yacoe KOMNETEHL UM
1 2 4

OcHoBHOE copepxaHue
Paspen 1. OcHOBbI CTPOEHUSA BelecTBa
Tema 1.1 OcHoBHOE copepaHme 0K 01
Ctpoenue atomoB | TeopeTuyeckoe obyyeHue
XUMUUECKMX CoBpemeHHas MoJieNb CTPOEHUS aTOMa. INEKTPOHHAsA KoHbUrypaums atoma. Knaccuurauma xumnyecknx 4
INEMEHTOB U 3NEMEHTOB (-, P-, 0- 3nemeHTbl). BaneHTHbIE 3NeKTPOHbI. BaneHTHOCTb. INEKTPOHHARA NPUPOAA XUMUYECKOI]
:E:Eggixoﬁ CBA3U. INEKTPOOTPULATENbHOCTb. KOBaNEHTHAas CBA3b, €€ Pa3HOBUAHOCTU U MEXaHW3Mbl 06pa3oBaHuA
CBS3U (06MeHHbI M BOHOPHO-aKLeNnTopHbIKA). MoHHAs cBA3b. MeTannnyeckas cBa3b. BogopoaHas cBsa3b.

MexmonekynapHble B3aUMoAelCTBUS.

N30TONbl, 0CHOBHOE U BO3OYKAEHHOE COCTOAHMUE aTOMA, TMOPUAN3ALNA aTOMHbLIX opbuTaneii.

lpakTUyeckue 3aHATUA 2

PelweHne npakTMyecKnx 3ajaHnin Ha COCTaBNIEHME 3NEKTPOHHO rpaduyecknx Gpopmyn anemeHToB 1-

nepuosos.

PeweHue 3aaaHNit HA UCNONb30BAHME XUMUYECKOW CUMBOJIMKW U HA3BAHWIN COEAMHEHUIA NO HOMEHKNATYpe

MEXAYHAPOAHOrO COK3a TEOPETUYECKON U NPUKNIAAHON XUMUU U TPUBUANBHBIX HA3BAHWI ANS COCTABNEHUS

XUMUYECKUX (DOPMYN ABYXAaTOMHBIX COeAAMHEHMI (OKCUAO0B, CyNbDUAOB, TMAPUAOB U T.M.) U APYrUX

HeopraHu4YecKux CoeANHEeHNA OTANbHbLIX KNACCOB.
Tema 1.2 OcHoBHOE copepXaHue 0K 01
lepuoanyeckuit Teopernueckoe obyyenue 0K 02
3aKOH M TABMMUA | Npayryueckue 3ansTHs
[.W. MeHpeneesa N

[lepuoanyeckas cucrema xumuyeckux anemeHtos [I.1. Menpeneesa. ®usnyeckunii cmbicn Nepnogmnyeckoro

3aKoHa [1.W. MenpeneeBa. 3aKOHOMEPHOCTU MU3MEHEHUS CBOMCTB XMMUYECKNUX 3NEMEHTOB, 00pa3yeMblx UMK 1

MPOCTbIX M CNOXHBIX BELECTB B COOTBETCTBUM C NONOXKEHWEM XMMWUYECKOT0 3nemeHTa B lepuognyeckoi
cucrteme. MMpOBO33peHYeCKoe U HayyHoe 3HavyeHue lepuoauyeckoro 3akoHa .M. Menpeneesa. lporHo3sl
0.V, Menpeneea. OTKPbITUE HOBBIX XMMUYECKUX 3NEMEHTOB.

PelweHne NpakTMKO OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHWUIN HA XapPAKTEPU3ALUID XUMUYECKUX INEMEHTOB
«MeTannnyeckue / HemeTannMyeckne CBOWCTBA, INEKTPOOTPULATENLHOCTb U CPOACTBO K INEKTPOHY
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XUMUYECKUX INEMEHTOB B COOTBETCTBUE C UX INIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MEPUOAUYECKOMA
cucTeme xummuyeckux anemedToB [1.W. MenpeneeBay.

Pa3pen 2. Xumnyeckue peakumu

Tema 2.1. Tuneol
XUMWYECKMX
peakumit

OcHoBHoOe copepxaHue

Teoperuyeckoe obyyeHue

Knaccudukaums u Tunbl XMMUYECKUX PEaKLIMIA € y4acTuem HeopraHuyeckux seuects. KonnyecrseHHble
OTHOWEHMSA B XMMnUU. OCHOBHbIE KONIMYECTBEHHbBIE 3aKOHbI B XMMUM U PACYETHI N0 YPABHEHUAM XUMUYECKNX
peakuuit. Monb Kak eIMHMLA KONUYECTBA BelecTBa. MonspHas Macca. 3akOHbl COXPaHEHUS MACChl U SHEPTUU.
3aKoH ABoragpo. MonapHbii 06bem razo. OTHOCUTENBHAA NAOTHOCTb rA308B.

Peakuuu KoMnnekcoobpa3oBaHKUs C y4aCTUEM HEOPraHUYECKUX BeleCTB (Ha NpuMepe ruipoKCOKOMNNEKCOB
LUMHKA U aJTIOMUHUA).

lpakTUyeckue 3aHATUA

CocTaBneHue ypaBHEHUI peakLUmin COeAMHEHMSA, PA3NIOXKEHUS, 3aMelleHus, oOMeHa. YpaBHeHUSA peakuuit
ropeHus, MOHHOTo 06MeHa, OKUCNEHUs BOCCTAHOBIEHUS.

Pacuyer KonmyecTBeHHbIX XapaKTEPUCTUK MCXOAHBIX BELWECTB M MPOAYKTOB peakumu. PacyeT KonnyeCcTBEHHbIX
XapPaKTEPUCTUK NPOAYKTA PeaKLUMU COEAUHEHUS, eCM OQHO U3 BELWECTB JAHO B M3OLITKE U/UNK COREPXUT
npumecu. PacyeT MaccoBoi MK 06bEMHOI JONM BbIXOAA MPOAYKTA PEAKUMWN COEAUHEHUS OT TEOPETUYECKM
BO3MOXHOT0. Pacuet 06beMHbIX OTHOIIEHMIA ra3oB. PacueT macchl (06beM, KONMYECTBO BELeCTBA) NPOYKTa
peaKumm, eCnu OfHO W3 BELeCTB JaHO B BUAE PacTBOpA C ONMPeaeNeHHOoM MacCoBOW 10N1EN PACTBOPEHHOTO
BELlEeCTBA.

YpaBHEHUA OKUCNEHUs- BOCCTaHOBAEHUA, (TeneHb oKucneHna. OKMCAUTENb M BOCCTAHOBUTENb. OKUCAUTENbHO-
BOCCTaHOBMUTENbHbIE PEaKLUKM B NPUPOJIE, NPOMU3BOACTBEHHbIX NPOLECCAX U HU3HEARATEIbHOCTM OPraHU3MOB.,
OKNCANTENbHO- BOCCTAHOBUTENbHbIA NOTEHUMAN cpefpbl. COCTaBAEHWUE U YPABHUBAHUE OKUCAUTENbHO
BOCCTAHOBUTE/bHBIX PEAKLMI METO0M 3NEKTPOHHOTO 6anaHca. TUNMYHbIE HEOPraHUYECKUE OKUCAUTENN U
BOCCTAHOBUTENU. INEKTPOU3 PACTBOPOB U PACMNABOB CONE.

0K 01

Tema 2.2.
INEKTPONUTHUYECKA
A auccoumauusa u
MOHHbIA 0OMEH

OcHoBHoe copepxaHue

Teoperuyeckoe obyyeHue

Teopus aNeKTPONUTUYECKOI Anccoumaumu. Peakumm noHHoro o6meHa. CoctaBneHue peakuuit MOHHOTo obmMeHa
MyTeM COCTAB/IEHUA UX NOJIHbIX U COKPALLEHHBIX MOHHbIX YPABHEHUI.

fMaponus coneit. 3HayeHue rnaponu3a B Guonornyeckux o6MeHHbIX npoueccax. lpumMeHeHue ruaponusa B
NPOMbILUAEHHOCTH.

JlabopatopHbie 3aHATUS

JlaGopatopHas pa6ota «Peakuun rugponusa.

0K 01
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WcenenoBanue cpefibl PacTBOPOB COMEi, 06Pa30BaHHbIX CUAbHBIMU W CABbIMKU MPOTONMUTAMU, U UX PEAKLMIA C
pacTBOpaMM WWenoyu u kapboHata Hatpus. CocTaBaeHme peakLuit ruaponusa conei.

HouTponbhas (TpoeHMe BEWECTBA U XMMUYECKIUE PEAKL N,
pabora 1
Paspen 3. CTpoeHue u CBOICTBA HEOPraHUYECKUX BELLeCTB
Tema 3.1. OcHoBHOe copepxaHue 0K 01
Knaccudmkaums, | Teopetuueckoe obyyenue 0K 02
HOMEHKNATYPA W | TpenmeT HEOpraHMYecKoi XuMUK. B3auMOCBSA3b HeOpraHuyeckux Bewects. Knaccudukaums HeopraHuyeckux
CTpoehue geujecte. NIpocTbie u cnoxHble Beuectsa. OCHOBHbIE KNACCHI CNOMXHBIX BEWEeCTB (OKCUALI, TMAPOKCHABI,
HEOPTaHNYECKUX | kucnoTbl, conmn). HoMeHKNaTypa 1 Ha3BaHWe HEOPraHWYeCKUX BEWECTB UCX0AS U3 UX XMMUYECKOW opMynbl
BELeCTB WU COCTABNEHUE XUMUYECKOH POPMYNbI UCXOAA U3 HA3BAHUS BELLECTBA NO MEXAYHAPOAHOM| UK TPUBUANBHON
HOMEHKNaType.
MexmonekynapHole B3aumoneicTeusa. Kpuctannoruapatol. ArperatHble COCTOSHUS BELLeCTBa.
Kpucrannnyeckne n amopdHsle BewecTsa. TUMbl KPUCTAIMYECKUX PELWETOK (aTOMHASA, MONIEKYNAPHAS, NOHHAA,
MeTannuyeckas). 3aBUCUMOCTb (U3UYECKUX CBOICTB BEILECTBA OT TUMA KPUCTANNUYECKON pelleTku. MpuymnHbl
MHOTroo6bpasvs BewecTs.
CoBpemeHHbIe NpeACTaBNEHUA O CTPOEHUM TBEPAbIX, UAKMX W ra3006pa3Hbix BewecTs. uakue Kpuctanib.
MpakTuyeckue 3aHaTus
PeweHue 3aaay Ha pacyeT MaccoBoi fonu (Maccel) XMMMYECKOro anemeHTa (CoeanHeHmna) B monekyne (cmecu).
PeweHue npakTUYeCKMx 3aAaHUi N0 KNacCMPUKaL UM, HOMEHKNATYPE U XMMUYECKUM (POPMYNaM HEOPraHUYeCKUX
BEWEeCTB Pa3NUYHbIX KNaccoB (HasbiBaTb M COCTaBAATb (DOPMyJbl XMMUYECKUX BELECTB, ONpeaenstb
NPUHAANEKHOCTb K Knaccy).
NCToYHUKM  xuMuyecKoi wuHbopmaummn (HayyHas U yuyebBHO-HayyHas nuTepatypa, CpPejcTBa MacCOBOWA
uHbopmauuu, cetb NHTepHeT u apyrue). Mouck MHGopMaLmUm No Ha3BAHUAM, MAEHTU(UKATOPAM, CTPYKTYPHbIM
hopmynam.
Tema 3.2. Ou3uko- | OCHOBHOE copepaHue 0K 01
Xummnyeckue Teopetuyeckoe o6yyeHue OK 02
CBOWCTBA y
HEOPrAHUYECKHX MeTannbl. 06wme hu3nyeckue n xummuyeckue ceoicTea metannos. Cnocobbl nonyyeHus. 3HayeHne METannos u
BeweCTs HeMeTannoB B NPUPOLE U XU3HEAEATeNbHOCTM YenoBeKa u opraHu3moB. Koppo3us MeTannos: BUAbI KOPPO3uK,

Cnoco6bl 3aLLUTHI METANIOB OT KOPPO3UHU.

Hemetannsl. 06wwme hUMYECKUE U XMMUYECKUE CBOMCTBA HEMETANNO0B. TunUyHble cBoiicTBa MeTannos IY- Yl
rpynn. Knaccudukauyms v HOMeHKnatypa coefuHeHuit HemetannoB. KpyroBopoTel GUOreHHbIX 3N1eMeHTOB B

npupoge.
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XMUYeCcKue CBOICTBA OCHOBHbIX KNACCOB HEOPraHUYECKUX BewWwecTs (OKCUA0B, TMAPOKCUA0B, KUCNOT, CONEN U
Ap.). 3aKOHOMEPHOCTU B U3MEHEHUN CBOICTB NPOCTHIX BELECTB, BOAOPOAHbIX COEAMHEHWIA, BbICWIMX OKCULO0B U
rMAPOKCUA0B.

lpakTuyeckue 3aHATUA

CocraBneHue ypaBHEHUIN XUMUYECKMX PEAKUMIA C y4acTUeM NPOCTbIX W CNOXHbIX HEOPraHWYeCKUX BeLeCTB:
OKCUAOB METAN/IOB, HEMETANNOB U aM(OTEPHBIX 3IEMEHTOB; HEOPTraHUYECKUX KUCIOT, OCHOBAHUIA M aM(OTEPHBIX
TMAPOKCU/I0B, HEOPraHUYECKUX COJEIA, XapaKTEPU3YIOLWUX UX CBOICTBA.

PeweHue npakTMKO- OPMEHTUPOBAHHBIX TEOPETUYECKMX 3a[laHUIA Ha CBOWMCTBA M MONYYEHWUE HEOPraHUYECKMUX
BELLECTB.

JlabopatopHble 3aHATUS

Na6opatopHas pabota «CBOiCTBAa METANIOB U HEMETANNOBY.
WccnepoBanue Gu3nyeckux U XMMMYECKUX CBOWNCTB METANIOB M HeMEeTannoB. PeweHne 3KCnepuUMEHTaNbHbIX
334ay¥ No CBOWCTBAM XUMUYECKMM CBOWCTBAM METANNIOB M HEMETANIOB, MO PAaCno3HaBaHUID WU NONYYEHUIO
COEJMHEHUI METANIOB U HEMETANOB.

Tema 3.3. OcHoBHOE copepaHme 0K 01
[Mpou3BoACTBO Teopetuyeckoe o6yyeHue 0K 02
HEOPTaHWYECKNX 1 0Guue npeacTaBneHUs O MPOMBIWAEHHBIX CNOCOGAX MONYYEHUS XUMUYECKUX BEIWECTB (Ha npuMepe
BeleCTB. 3Ha4eHNe| no113poaCTBA aMMUAKA, CEPHO KNCTOTbI).
W NPUMEHEHWE B | YepHaa W UBeTHas MmeTannyprus. [IpakTUyeckoe NpUMEHEHUE 3MEeKTPONM3a [NA NOJYYEHUS LIENOYHbIX,
GbITy 1 Ha WeN0YHO3EMENbHbLIX METANNOB U aNtoMUHUSA. CTEKNO U CHTMKATHAA MPOMBIWNEHHOCTb.
NPOU3BOACTBE [Mpo6nema 0TX040B U NOOOYHBIX NPOAYKTOB.

MpakTuyeckue 3aHATUSA

PeweHWe nNpPaKTUKO- OPUEHTUPOBAHHbLIX 3ajaHUA O POAM HEOPraHWUYecKOH XWMUM B PA3BUTUM MEAWLMHBI,

CO3/1aHUM HOBbIX MATEPUANOB (B CTPOUTENLCTBE U AP. OTPACAAX MPOMBIWAEHHOCTH), HOBBIX UCTOYHWUKOB 3HEPrUM

(anbTepHaTUBHbIE MCTOYHWUKM 3HEPTUM) B PELIEHWM NPoBAEM 3KONOTUYECKOW, IHEPreTUYECKOW M NULeBoi

6e30nacHoCTH.
KoHrponbHas .

CBOWCTBA HEOPraHUYECKUX BELLECTB.
pabora 2
Paspen 4. CTpoeHue u CBOICTBA OpPraHMyYeCKUX BELLECTB
Tema 4.1. OcHoBHOE copepxaHue 0K 01
Knaccudmkaums, | Teopetuueckoe obyyenue
CTPOEHMUE u

[peameT opraHnyecKom XMMun. B3anMoCBA3b HEOPraHUYECKUX U OPraHUYeCKUX BeLeCTB.

29




HOMEHKNaTypa
OpraHUYyecKux
BELECTB

XuMU4yeCcKoe CTpOeHMe KaK NOpAAoK COeAMHEHWUS aTOMOB B MOJIEKyNe COMNACHO MX BaNeHTHOCTU. OCHOBHbIE
NONIOKEHWA TEOPUU XUMUYECKOTO CTPOEHWA OPraHUYeckux coeauHeHnin A.M. bytnepoBa. YrnepoaHbiid ckener
OpraHuyeckoit monekynbl. MonekynspHble U CTPYKTYpHble (pa3BepHyTble, COKPALLEHHbIe) XuMuyeckue Gopmynsl.
3aBUCUMOCTb CBOWMCTB BEWECTB OT XMMWUYECKOro CTpoeHus Mmonekyn. M3omepus u m3omepsl (CTPyKTypHas,
reomMeTpuyeckas (uMc TpaHc usomepus). KpaTHOCTb XMMUYECKOW CBA3M.

MoHsaTMe 0 hyHKUMOHANbHON rpynne. pUHUUNBI KNacCMMBUKALMKU OPraHUYeCKMX coeauHeHnin. MexayHapoaHas
HOMEHKNATYPA U MPUHLMNbI HOMEHKJIATYPbl OPraHUYEeCKUX COEANHEHWIA.

lpakTuyeckue 3aHATUA

HomeHknatypa OpraHUYecKMx COeAMHEHUIA OTAENbHbIX KNAcCOB  (HACLIWEHHblE, HEHACbIWEHHbIE W
apoMaTUYEeCKMe yrneBofopOoAabl, CNUPTLI, (DEHONbI, ANbAETUALI, KETOHbI, KAPOOHOBbLIE KMCNOTLI M Ap.) CocTaBneHmne
NOMHLIX U COKPAWEHHbIX CTPYKTYPHLIX (DOPMYN OPraHMYEeCKUX BEWECTB OTAENbHBIX KNACCOB, MCNONb3yS MUX
Ha3BaHWA NO CUCTEMATUYECKOM HOMeHKnaTtype. Pacuertsl npocTeiiwei (GopMmynbl OpPraHUYecKoW MONEKybl,
MCXOAs U3 3neMeHTHOro coctasa (B %0).

Tema 4.2.
CsoicTBa
OpraHUyecKux
COenUHEHU

OcHoBHoOe copepxaHue

Teoperuyeckoe obyyeHue

DU3MKO XMMMUYECKME CBOMNCTBA OPraHUYECKNUX COEANHEHNIA OTAENbHbIX KNaccoB (0C06eHHOCTU Knaccupukaumm
M HOMEHKNATYPbl BHYTPU KNACCa; roMonoruyeckui paa v obuas gopmyna; nomepus; Gusndyeckue cBoicTea;
XUMUYECKUe CBOWCTBA; Cnocobbl monyyeHus):

- npeaenbHble yrneBofopoabl. [opeHne MeTaHa Kak 0AMH U3 OCHOBHbIX UCTOYHMKOB Tenia B MPOMbILWIEHHOCTH
1 6biTy. CBOIACTBA NPUPOAHBIX YIIEBOAOPOIOB, HAXOX/EHWE B NPUPOAE U NPUMEHEHUE ANIKAHOB;

— HenpenenbHble U apoOMaTUYeCKue yrneBoaopoasl. Noaumepusaums 3TuneHa Kak 0CHOBHOE Hanpas/ieHne ero
MCNonb30BaHUA. TOpeHWe aueTuneHa Kak WCTOYHWMK BbICOKOTEMNEPATYPHOrO MAAMEHU AN CBAPKW U pe3ku
METaNIoB;

— KMCnopoacoaepxauwme coeguHeHns (CNUPTbl U NPocTble 3GUpbl, GeHONbI, anbAeruabl U KETOHbLI, KApOOHOBbIE
KUCNOTHI U UX NPOMU3BOAHbIE). [PAKTUYECKOE NPUMEHEHUE STUNEHTAUKONSA, FLepUHa, heHona. NpumeHeHmne
thopmanbaerupa, auetanbaeruaa, YKCYCHo KUCnoTel. Mbina Kak conn BbIClIMX KapHOHOBBIX Kucnot. Motwouwme
CBOWCTBA MbINa;

- a30TcoAepalime coeanHeHns (aMUHbI U AMUHOKUCNIOTHI, BenKK).

Knaccudukaums u 0CoOEHHOCTU OPraHUYeCKUX peakuuil. PeakumoHHble LeHTpbl. PaauKkansl. [lepBoHavanbHble
MOHATUS O TUMAX M MEXAHU3MAX OPTAHNYECKUX PeaKLMiA.

[pakTUyeckue 3aHATUSA

0K 01
0K 02
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PelweHune uenoyek npeBpalLeHnin Ha reHEeTUYECKYIO CBA3b MeXAY KNaccaMu OpraHnyeCcKnx COefUuHeHUN C
COCTaBIEHUEM HA3BAHUI OPraHNYeCKUX COeAUHEHUI MO TPUBUANBHOM AU MEXAYHAPOAHOM CUCTEMATUYECKOM
HOMEHKnaType. PelweHune pacyeTHbIX 33A4d4 N0 YPABHEHUAM PEAKLMIA C y4aCTUEM OPTaHUYECKMUX BELECTB.

JlabopartopHbie 3aHATUS

NabopatopHas paboTta «llonyyeHue 3TUNEHA U U3YYEHKUE ero CBOMCTB».

onyyeHue 3TUNeHa 13 3TaH01a B 1a6GOPATOPUM U U3YyYEeHUe ero PU3MYECKUX U XUMUYECKUX CBOIACTB.
CocTaBneHue peakumii npucoeanHEHNs 1 OKUCNEHUS HA NPUMepe 3TuneHa. PeweHue pacyeTHbIX 3aaay ¢
MCN0JIb30BAHMEM NMJIOTHOCTM ra30B N0 BOAOPOAY M BO3LYXY.

Tema 4.3. OcHoBHOe copepxaHue 0K 01
OpraHuyeckue Teopetuyeckoe o6yyeHue OK 02
BelecTsa B BuoopraHuyeckue coepuHeHus. MpumeHeHne u Guonoruyeckas ponb yrneponoB. OKUCHEHUE YreBOoB —
HNSHENEATENBHOCT | peToyHMK IHEPruM KMBbIX OpraHn3mMoB. 061aCT NpUMEHEHUs aMUHOKUCNOT. peBpalieHns 6eNKoB N B
1 4EJI0BEKA. opraHu3me. buonoruyeckue hyHkummu 6enkoB. buonornueckune hyHKUNUM KUPOB. Ponb OpraHUYecKomn xummumn B
[Tpon3BOACTBO ¢ peweHun npobaem nuuesoil 6e3onacHoCTH.
npumMeHeHue HykneuHoBble KMCNOTbI: COCTaB M cTpoeHue. (TpoeHune HykneoTuaoBs. CoctaB HyknenHoBbix kucnot (J1HK, PHK).
OpraHnyecKmnx Posib HYKNIEMHOBBIX KMCNOT B KN3HEEATENBHOCTH OPraHU3MOB.
BELeCTB B Mpou3BOACTBO OpraHUMYeCKWUX BeleCTB: MPOW3BOACTBO MeTaHONa, nepepabotka HedTu. [onu3TuneH Kak
NPOMbIWAEHHOCTM | KPYMHOTOHHAXHBIA NPOAYKT XMMUYECKOro Npou3B0oACTBa. lpuMeHeHne sTuneHa. Npon3soaCcTBo U NpUMeHeHue
KayyyKa U pe3uHbl.
CUHTETUYECKME W UCKYCCTBEHHbIE BOIOKHA, UX CTPOEHUE, CBOMCTBA. [IpaKTMUecKkoe Ucnosb3oBaHUe BONOKOH.
CMHTETMYECKME NNEHKW: U30AAUMSA AN NPOBOAOB, MeMOPAHbI ANs ONPecHeHUs BOAbl, 3aWUTHbIE NAEHKW Ans
aBToMoGuUnei, NNAcTbipy, XMpPYpruyeckue noBA3ku. HoBble TEXHONOTMM [aNbHelwero COBepLWEeHCTBOBAHMSA
NONMMEPHBIX MATEPUANOB.
Ponb opraHuyecKkon XxuMum B peleHnu npobnem 3HepreTuyeckoin 6e3o0NacHoOCTH, B Pa3BUTUN MEAULUHDI,
CO3AaHMUU HOBbIX MAaTEPNAN0B, HOBbIX UCTOYHMKOB SHEPTUM (ANbTEPHATUBHBIE UCTOYHUKU JHEPTUM).
MpakTuyeckue 3aHaTUA
PelweHune NPakTUKO- OPUEHTUPOBAHHBIX 3aJaHWI N0 COCTABJIEHUIO XMMUYECKUX PeaKLIMIA, OTPAXAKLWMX
XMMWYECKYIO aKTUBHOCTb OPraHUYeCcKUX COUHEHUN B PA3IMYHBIX Cpeaax (MPUPOAHbIX, 6MONOTUYECKUX,
TEXHOTEHHbIX).
KoHrponbHas Cr .
pabota 3 PYKTYPa U CBOWCTBA OPraHUYECKUX BELLECTB.
Pa3pen 5. KuneTnyeckue n tepmoanHaMmyecKme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX PeaKu it
Tema 5.1. OcHoBHOe copepiaHue 0K 01
Kunetuyeckme Teopetuyeckoe o6yyeHue 0K 02
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3aKOHOMEPHOCTU | XuMMyeckue peakuuu. Knaccupukaums XMMUYECKMX peakuuii: no (Ha3oBoMy COCTaBy (rOMOreHHble W
npoTeKaHus reTeporeHHble), Mo UCNOAL30BAHMIO KAaTanM3aTopa (KaTanuTUyeCcKue U HeKaTanuTUYeckue).
XUMUYECKUX CKOpOCTb peakuum, ee 3aBUCUMOCTb OT PAa3INYHbLIX (DAKTOPOB: NPUPOAbI PEATMPYIOLLNX BELWECTB, KOHLEHTPALWUK
peaKuuii pearvpyioLmx Bewecrs, Temnepatypel (npasuno Bant-Todda), nnowaamu peakumoHHON NOBEPXHOCTH, HAAMYUA
Katanu3atopa. Ponb Katann3aTopos B NPUPOAE U NPOMbILWNEHHOM NPOU3BOACTBE.
JHeprus akTuBauuu. AKTUBMPOBAHHbLIN KoMnnekc. Katanu3aTtopbl u katanu3. Ponb kKaTanu3aTopos B NpUpoae u
NPOMbILWAEHHOM NMPOU3BOACTBE.
JlabopatopHble 3aHATUSA
M3yyeHue 3aBUCUMOCTU CKOPOCTU XUMUYECKOW PEAKUMU OT KOHUEHTPAUUM pearupyolmx BewecTts U
Temneparypsbl.
NabopartopHas paboTa Ha Bbibop:
1. JlabopatopHas pabota «OnpepeneHue 3aBUCUMOCTM CKOPOCTU PEAKLMM OT KOHUEHTPALMK pearupyroLmx
BewecTB». MccnenoBaHne 3aBUCMMOCTM CKOPOCTWM peakuuMu OT KOoHueHTpauuu. OnpepeneHne KOHCTAHTbI
CKOPOCTM peakuuun rpamyeckum MeTofjoM.
2. NabopatopHas pabota «OnpeaeneHne 3aBUCMMOCTU CKOPOCTM peakuum oT Temnepatypbi». MccnepoBanue
3aBUCUMOCTM CKOPOCTM PeakLum oT TeMnepaTypbl. Pacyer 3Heprum akTUBALMU peakumu.
PeweHne npakTUKO- OPUEHTUPOBAHHBIX 3aAAHUA HA aHanu3 (GaKTOpOB, BAUAKOWMX HA W3MEHEHWE CKOPOCTU
XUMUYECKON Peakumu.
Temab.2. OcHOBHOE coplepaHue
TepmoauHamnyeck | Teoperuyeckoe obyyeHue 0K 01
ne Knaccubukaums xumuyeckux peakumii: mo tennoBomy 3dhdekty (3K30TEepMUYECKUE, 3HAOTEPMUYECKUE), MO 0K 02
3dKOHOMEDHOCTA | gfparumocTn (0Opatumblie u HeoGpaTumble). Tennosble IPHEKTHI XMMUYECKUX PeaKumuit. TepMoxumMuyeckme
npoTeKaHus ypaBHeHus. 06patumMocTb peakuuid. XMMUYECKOe pPaBHOBECME M ero CMeWeHWe nop AENCTBUEM pPa3UYHbIX
XUMUYLCKUX (hakTOpPOB (KOHUEHTPALUMA peareHToB WIW NPOAYKTOB peaKkuuu, LABNEHWEe, Temnepatypa) Ans CO3AaHus
peaKkuui. ONTUMANbHbIX YCNOBUI NPOTEKAHUSA XUMUYECKMX MPOLECCOB.
PaBHOBecCHe MoHsTUe 06 3HTAnNbNUM U 3HTponuKU. IHeprua Tmbbca. 3akoH lecca u cneacTeus u3 Hero. Ponb cMelleHUs
XUMUWUYECKNX PAaBHOBECWA B TEXHOJIOTNYECKUX NPpoLeccax.
peakuui lpakTuyeckue 3aHATUSA

MpuHuun e Watenve. BansaHue paznuyHblx GaKTOPOB Ha U3MEHEHUE PABHOBECUS XMMUUYECKUX PEeaKLUiA.
3aKOH [OENCTBYIOWMX MACC WM KOHCTAHTA XMMMYECKOro paBHOBeCHsA. PacyeTbl paBHOBECHbLIX KOHLEHTpauwi
pearvpylowmx BeWecTs U NPoAYKTOB peaKuuit. PacyeTsl Tennosoro s dexta peakymu.

PeweHune npaKkTUKO- OPUEHTUPOBAHHLIX 3afAaHMI HA NpuMmeHeHue npuHumna Jle-laTtenbe ans HaxoxpaeHus
HanpaBneHWUs CMELLEHU PAaBHOBECUA XUMUYECKOW peakuumn v aHanu3 (pakTopos, BAUAIOIMX HA CMELWeHue

XUMUYECKOro paBHoBeCHs.
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JlabopatopHbie 3aHATUS

NlabopatopHas pabota «M3ydueHune BAUAHUSA PasnuyHbIX GAKTOPOB HA CMELeHMe XMMUYECKOTO PABHOBECUSAY.
MccnepoBaHue BAMAHUA U3MEHEHUS KOHUEHTPALWUM BeWecTs, peakuun Cpefbl U TemMnepatypbl Ha CMeleHue
XMMUYECKOro paBHoBecua. CpaBHEHUE NOAYYEHHbIX Pe3yabTaTOB C TEOPETUYECKM NPOrHO3UPYEeMbIMU HA OCHOBE
npuHuuna Jle lllatense.

KoHtponbHas .

CKOPOCTb XMMNYECKON PeaKLMM U XMMUYECKOE PaBHOBECKE.
pabora 4
Paspen 6. IlucnepcHbie cucremsl
Tema6.1. OcHoBHOE copiepaHue 0K 01
AncnepcHble Teopetuyeckoe obyyeHue 0K 02
CACTEMbI U [ucnepcHble cuctembl. KonnoupgHele cuctembl. MCTUHHbIE PacTBOPSI. 0K 07
CbaKTf’Pb' ux PacTBopeHue Kak GM3MKO-xumuyeckuit npouecc. PactBopbl. CnocoGbl NPUroTOBAEHMS PACTBOPOB.
YyCTON4MBOCTH PacTBopumocTb. MaccoBas A0ona pPacTBOPEHHOro BewecTtsBa. [lpefenbHo AONYCTUMbIE KOHLEHTPAUUM U UX

MCNONb30BAHME B OLLEHKE 3KONOTMYECKOi 6e30nacHoCTy.

Knaccudukaums gucnepcHolix cuctem no coctasy. (TpoeHue u aKTopbl YCTOWYMBOCTM AUCMEPCHBIX CUCTEM.

Pacno3HaBaHue UCTUHHBIX PACTBOPOB, KOMTOMAHBIX PACTBOPOB U rpyboaucnepcHbix cuctem. CtpoeHne muuennsl.

PacceuBaHwe cBeTa Npu MPOXOXAEHUW CBETOBOTO NMyyka Yepe3 ONTUYeCKM HeopHopopHyt cpeny (3ddekta

Tunpans).

MpakTuyeckue 3aHaTus

PeweHue 3aaay Ha NpUroToBeHUe PaCTBOPOB.

PelweHue NPaKTUKO- OPUEHTUPOBAHHbIX PACYETHbIX 3a/laHWIA HA IMCNEPCHbIE CUCTEMbI, UCMONb3YeMble B ObITOBOWA

M MPOM3BOACTBEHHOW [AEATENbHOCTU YENOBEKA, C MO3MUUMIA 3KONOTMYeCKoN 6e30nacHOCTU MOCNEeACTBMIA U

TPaMOTHbIX peleHui npobaem, CBA3AHHBIX C XUMUEN.
Tema6.2. OcHoBHOE copepXaHue 0K 01
Wccneposanue JlabopaTtopHble 3aHATUA 0K02
CBOMCTB JlabopatopHas pa6oTa «[pUroToBneHUe pacTBOpOBY.
AMCNEPCHBIX MpurotoBneHne pacTBOPOB  33aAaHHOM  (MONAPHOM) KOHUEHTPAuMM (C  NPAKTUKO- OPUEHTUPOBAHHBIMM
CUCTEM Ans ux BONpOCaMu), onpepeneHue cpenbl BOAHbIX PaCTBOPOB.
MAEHTUOUKAUMM | laGopaTopHas paboTa «MccnenoBaHue AMCNEPCHBIX CUCTEMY.

MpuroToBneHWe U U3yyeHne CBOWCTB AUCNEPCHbIX CUCTEM Pa3HbIX BUAOB: CYCNEH3UMU, IMYNbCUM, KONIOUAHOTO

pacteopa. CpaBHeHue CBOMCTB UCTUHHBIX U KONNOMAHBIX PACTBOPOB, BbIABIEHUE OCHOBHbIX Pa3iMuuil Mexay

HUMW.
KoxTponbHas [ucnepcHble cuctemsl.
pa6ora 5
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Pasgen 7. Xumus B 6bITY 1 NPON3BOACTBEHHOW AEATENBHOCTU YenoBeKa

Tema 7.1 Xumus
B ObITy 1
NPOM3BOACTBEHHO
N 0eaTenbHOCTU
yenoBeka

CopaepxaHue yyebHoro matepuana

X1MUsi B ObITY M MPON3BOACTBEHHONM AEATENBbHOCTU YenoBeka

MNMpakTu4yeckue 3aHATUSA

Okonornyeckass 6Ge3onacHoOCTb nocrneacTBui  6bITOBOM U NPOU3BOACTBEHHOW AEATENbHOCTU
JenoBeka, CBsi3aHHasa C nepepaboTKoM BELLECTB; MOUCK U aHanm3 XMMUYECKOW WHopmauun 13
pasnNU4YHbIX MWCTOYHUKOB (HaydyHass u YyyebHO-HayyHas nuTepaTypa, CpeacTBa MacCOBOW
nHpopmauun, cetb WHTepHeT u gpyrue). Kancol (C ydetom 6yaywowen npodecCUoHanbHoM
neaTeribHOCTWN) Ha aHanu3 nHgopmaLmm 0 NPON3BOACTBEHHON AeATESNTIbHOCTU YenoBeka, CBA3aHHON

C NnepepabOoTKON 1 Nomny4YeHneM BeLLIeCTB, a TaK e C 9KONormyeckon 6e3onacHoOCTLIO.

OK 01, OK 02,
OK 04, OK 07

M poMeXyTo4dHad aTTectauus
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5 YCJOBUS PEAJIM3AIIMA YYEBHOM JUCIUIIJIAHBI

5.1 TpeGoBanuss K MHUHUMAJIBHOMY MATEPUATbLHO-TEXHUYECKOMY
o0ecrne4eHnIo

JUis peanu3anuyd MPOrpaMMbl JAUCHUIUIMHBI JAOJDKHBI OBITh MPETyCMOTPEHBI

CICAyOmue CriCuraIbHbIC ITOMCIIICHU .

- Kabunem xumuu
1.Cron yuutenbckuii —

1 mrr.

2.Ctyn yuuTenbCKu — 1.

3.Knaccuas nocka — 1.

4. CTonbl yYEHUYECKHE IByXMECTHbIC —13 mIT.,
5.Crynbsa yyeHuueckue — 26 mir.

6. Komnerorep — 1 mir.

7.1Ipoektop — 1 wir.

8.0OkpaH — 1 mr.

9. Anmapar 1 TUCTUIUIS UMY BOJBI — 21MT.

10.
1.
12.
13.
14.
15.
16.

Habop apeomeTpoB — 1 HaGop (16 apeomeTpoB).

bans komOuHUpoBaHHas 1abopaTopHas — 1mT.

Bechl Texnudeckue ¢ pazHoBecamu — | mIT.

Becwl ananuTndeckue ¢ pasHoBecaMu — 2 IIT.
Konopumerp-nedenomerp GoToIEKTPUISCKUM — 91IIT.
Kononka agcop6rmonnas — 13mt.

MarnauTtHas memaika —13 mr.

17. HarpeBarens jy1st mpoOUPOK (CIUPTOBKA M KOJIOOHArpeBaresp) — 15t

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

pH—metp MuummBosaeMeTp — 6 mT.

[leus mydenbuas — 1mrT.

YcraHoBKa U1 TATPOBAHMS —/ILT.

[enTpudyra neMoHCTpallMOHHAs — 2 IIIT.

[Mxad cymmabHbIN — 21IT.

DIIeKTPOIUIUTKA JabopaTtopHas —15miT.

ItaTuB nabopaTOpHBIN 11 3aKpETICHUS OCy bl U TprOopoB — 10 miT.
[ratuB nns npodupok — 30 mir.

Muxkpockon 6uonorunueckuii «Mukpomen C-11» — 12 mir.

Habop peakTuBOB 1 MaTepragoB — 25 IIT.

Crenn «Ilepuognueckas cucrema Xumudeckux sineMeHToB .M. MenneneeBa»
Kop3una qys Oymar -1mr.

Peuupkynstop 6akTepuIuAHBIA HACTEHHBIN — 11IT.

Jlo3aTop JIOKTEBOM 1Jis 1€3.CpeacTB — lIT.
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5.2 UudopmanuonHoe odecrneyenne 00ydeHnst

OcCHOBHBIC HCTOYHUKHU:

1. Caenxko, O.E. Xumust: yaeonuk s koywiemxert / O.E. Caenko. — PoctoB
H/J1: ®ennkc, 2022. — 282 c. — TekcT HENOCPEICTBEHHBII.

2. Hopommnackuit . N. Xumus: yuebnuk jqis 10 (11) xmacca. / WL
Hosommnckuii, H.C. HoBommHckas. - Mocksa: Pycckoe cioBo, 2020. - 440 c. - ISBN
978-5-533-00484-8. - URL: https://ibooks.ru/bookshelf/374163/reading  (marta
obpamenust: 03.02.2023). - TekcT: 27€KTPOHHBII.

3. Hosommnckuit . WM. Opranundeckas XuMusi: 3JeKTpoHHas (opma
yueOHuka s 11(10) kmacca o61ieoOpa3oBaTebHBIX OpraHu3auid. YTTyOIEHHBIM
yposenb / .1, HoBommnckuii, H.C. HoBommmHckast. - Mocksa: Pycckoe cioBo, 2016. -
384 c. - ISBN 978-5-00092-854-7. - URL: https://ibooks.ru/bookshelf/386765/reading
(mata oopamenus: 03.02.2023). - TekcT: 37EKTPOHHBIH.

5.3 YcaoBus peanusanuu nporpammsel gunamu ¢ OB3

B mensx pocTymHOCTH TONy4eHHS OOpa3oBaHUS MO 0O0pa3oBaTEIHHBIM
porpaMmaM MHBAJIMJAMHU U JIMIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU 310POBbBSI
o0ecreunBaeTcs:

1) nyig MHBAIWAOB W JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBBS 110
3pEHUIO:

— pa3MeIieHue B TOCTYITHBIX I 00YYaIOIINUXCs, SIBIISIOIIMXCS CIACTBIMU W
CIPOBU/IIMMHA, MECTaX W B aJanTUpoBaHHOH (opMe (¢ ydeToM HX OCOOBIX
NOTPEeOHOCTEH) CcrmpaBOYHOM WHGPOPMAIIMA O PACHHCAHUU Y4YEOHBIX 3aHSATHI
(uadopManusi JOMKHA OBITh BBIMIOJIHEHA KPYIHBIM pelbe(HO-KOHTPACTHBIM
mpudToM (Ha OEJI0M WIH KeJIToM (PoHe);

— MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO OOyJarOIIeMyCcsi HEOOXOUMYIO
MOMOIIIb;

— o0ecrieueHre BhITyCKa allbTePHATUBHBIX ()OPMATOB MEYATHBIX MATEPUATIOB
(xpymHbId pUdT UM ayanodans);

— obecrneyeHue J0OCTyNa OOYYalIIErocs, SBJISIIONIETOCS CJENBIM U

UCIIOJIB3YIOIIET0 CO0aKy-ITOBOBIPA, K 3/ITaHUI0 YUPEKICHUS;
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2) i1 MHBAJUAOB U JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 370POBBS 10
CIIyXY:

— nyOnaupoBaHUE 3BYKOBOM CIPaBOYHOM HMHGOpMaluud O paclUCaHUU
y4eOHBIX 3aHATUN BU3YyalbHOHW (YCTAaHOBKa MOHHTOPOB C BO3MOXKHOCTBIO
TpaHCIALUU CYOTUTPOB (MOHMTOPBI, MX pa3Mepbl U KOJIMYECTBO HEOOXOAMMO
ONPENIEIIATh C YYETOM Pa3MEPOB MOMEIICHUS));

— obecrieueHue HAJJICKAIIMMH 3BYKOBBIMU CPEACTBAMH BOCIPOU3BEACHUS
nHpopmaIuu;

3) s MHBAMMAOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBBS,
UMEIOIIUX  HApyUIEHUS  ONOPHO-IBHUIaTEIbHOIO  ammapara, MaTepualbHO-
TEXHUYECKUE YCIIOBUS JIOJDKHBI 00€CIIeUYnBAaTh BO3MOXKHOCTh OECIPEnsTCTBEHHOTO
70cTyna oOydJarmuxcsi B yyeOHbIE MOMEIICHUS, CTOJIOBbIE, TyaJeTHbIE U JAPYTUe
[IOMEIIEHMS, a TAKXKE MPEOBbIBAHNS B YKa3aHHBIX IOMEILIEHUAX (HAJIU4Me MTaHAYCOB,

MOPYYHEH, pACIIMPEHHBIX IBEPHBIX IPOEMOB).
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6 KOHTPO.JIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCHUITJIINHBI «XUMU S
KoHTpoJib 1 onieHKa pe3yabTaTOB OCBOCHUS YUEOHOW TMCUUILITMHBI OCYIIECTBIISIETCS
npenojaBaTesieM B IIPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUI, TECTUPOBAHUS, a TAKKE

BBITIOJTHCHHUA O6yanOIHI/IMI/ICH WHAWBUAYaJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCIICIOBAHUM.

Monyas / Paznea /

Ne T PesyabTaTr 00yuyeHus OueHo4yHbIe MEPONIPUATHS OK
ema
I [OcHoBHOIi MOTYJIb
1 (Pa3zgen 1. DopmyaupoBaTh 0a30BbIE
OcHoBBI MOHSATHUS U 32KOHBI XMMHH
KOMMSIEHfoeidgOHBIX  MEPONPUATUI, COTNACOBAHHbIX C pesynbTatami obyyeHus W
1.1 |Crpoenue atomoB |CoOCTaBIATh XUMUUYECKUE 1. Tect «CTpoeHHE aTOMOB OK 01
XUMUYECKUX dbopMyIbl COeTUHEHUN B XUMHUYECKUX 3JIEMEHTOB U MpUpoJa
3JIEMEHTOB U COOTBETCTBUU CO CTEIEHBIO |XUMUYECKOMN CBS3H.
npupoaa OKHCJICHUSI XUMUYECKUX 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKOH CBSI3U [3JIEMEHTOB, HCXOS U3 XUMHYECKUX (POPMYI IBYXaTOMHBIX
BaJICHTHOCTH U COeIMHEHUH (OKCUIIOB, CYNb(UIOB,

3EKTPOOTPHULIATEILHOCTH  [TUAPHUIIOB U T.IL.).

1.2 |Ilepuonnueckuii | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKOH M Ta0lMIla |XUMHYECKHE SJICMEHTBI B |TCOpPETHUYECKHE 3aJaHKs Ha OK 02
AN. COOTBETCTBUU C UX XapaKTepU3aLHI0 XUMHYECKUX
MenneneeBa II0JIO’KEHUEM B 3JIeMEHTOB: «MeTalmn4ecKue /

MEPUOJNYECKON CUCTEME HEMETaJJINYSCKHUE CBOMCTBA,
XHMHYCCKHX DJIECMCHTOB 3IEKTPOOTPHUILIATEIBHOCTD U

.. Menneneesa CPOACTBO K IEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM U
MOJI0)KEHUEM B IEPUOUUECKOMN
CHCTEME XMMHUYECKHX DJIEMEHTOB
J.1. MenneneeBay.

38



Monayas / Paznen /

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEPONIPUATHSA OK
Tema
2 |Pasgen 2. CocraBasiTe ypaBHeHust # |KoHTposibHas padoTa
XnuMu4ueckue CX€MbI XMMHUYECKHX «CTpoeHue BenecTsa u
peakuuu peaxkuuii XHMHYeCKHe Peakium)
2.1 |Tunsl xumudeckuX [CocTaBIsITh PEaKIUU 1. 3agaun Ha cocTaBiIeHHE OK 01
peakiuit COCIMHEHMS, PA3JIOKEHUS], |YPAaBHEHMM pEaKIMii:
oOMeHa, 3aMeIIeHuUs, — COEIMHEHHUS], 3aMEIICHHUS,
OKHUCJIUTEIBHO- pasnokeHusi, OOMEeHa U PEeaKIIHii ¢
BOCCTaHOBUTEJIbHbBIE Y4aCTUEM KOMILIEKCHBIX
peakuuu U peakluu COeMHEHHH (Ha mpuMepe
KOMILUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMITJIEKCOB aTFOMUHUS U
npuMepe LIUHKA);
TUIPOKCOKOMITIICKCOB — OKHUCIIUTENbHO-
QATIOMUHHUS U [TUHKA) C BOCCTaHOBUTEIIBHBIX PEAKITUI C
y4acTHEM HEOPraHWYECKHUX |HMCIIOIh30BAHUEM METO/Ia
BEIIECTB AIIEKTPOHHOTO OaaHca,
— C y4acTHUeM KOMILIEKCHBIX
COCTMHECHHH (Ha IpUMeEpe
TUIPOKCOKOMITJIEKCOB IIMHKA U
AITFOMUHUSA ).
2. 3ajauM Ha pacyeT
KOJTMYECTBEHHBIX XapaKTEPUCTHK
MPOIYKTA PEAKIIUN COSAMHCHUS;
MacCOBOH WM 00BEMHOMU JT0TH
BBIXO/1a TPOJYKTA PEAKIIUU
COETMHEHUS OT TEOPETUUECKU
BO3MOKHOI'0; 00bEMHBIX
OTHOIICHUH T'a30B; KOJNUECTBEHHBIX
XapaKTePUCTUK UCXOJIHBIX BEIIECTB
U TIPOAYKTOB PEAKIIMU; MACChI
(00beM, KOIMYECTBO BEIIECTBA)
MPOYKTa PEaKINK, €CITH OJTHO U3
BEIIECTB JJaHO B BHJIE PacTBOPA C
ONpeAeIeHHON MacCOBOM JT0eH
PacTBOPEHHOTO BELIECTBA.
2.2 |Dnexrponutnyecka [CocTaBasTh ypaBHEHHS 1. 3agaHus Ha COCTaBIIEHUE OK 01

S TACCOLIMALIS U
WOHHBIA 00MEH

XUMHNYCCKUX peaKLII/II/I
HOHHOI'0 OOMEHa ¢
y4acTUEM HEOPTraHUICCKHIX
BEILIECTB

MOJIEKYJISIPHBIX U HOHHBIX PEAKLUN
C y4acTHEM OKCHJIOB, KUCIIOT,
OCHOBaHUH U COJICH, HOHHBIX
pEeaKUUii TIpOoIn3a COJEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEBbI.

2. JJabopartopHnast pabora «Peakuun
TUAPOTIN3AY.
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Monayas / Paznen /

Tema

PesynabTaT 00yuenus

OueHoYHBIE MEPONIPUATHS

OK

3.1

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHMYECKUX
BEILIECTB

Knaccudumuponatsb
HEOpraHMYEeCKHe BEIIeCTBa
B COOTBETCTBHH C MX
CTPOCHHEM

1. Tectr «<HoMeHknaTypa 1 Ha3BaHUE
HEOPraHUYECKUX BELIECTB UCXOS
U3 UX XUMHYECKON (OpMYIIbl WIIH
COCTaBJICHUE XUMUYECKON (HOPMYIIbI
UCXOJs U3 Ha3BaHUS BEILECTBA 110
MEXIYHApOJIHOU UJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauu Ha pacdyeT MacCOBOMU J0JIU
(Macchl) XMMHUYECKOTO DJIEMEHTA
(coemuHeHUs) B MOJIEKYJIe (CMeCH).
3. IlpakTrueckue 3aaaHus o
KJIacCU(UKAIIUU, HOMEHKIAType U
XUMHUYECKHM (hopMyam
HEOPraHMYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTryeckue 3aJaHus Ha
OonpeAeIeHue XUMUYECKOM
AKTUBHOCTH BELLECTB B
3aBUCUMOCTH BUJA XUMUUECKON
CBS3U U TUIIA KPUCTAIIINYECKOMN
PELIETKH.

OK 01

3.2

®dusuko-
XUMHUYCCKUC
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

VYcraHaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBONUCTB
HEOPTraHUYECKUX BEUIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAKXKe TUIa
KPHUCTAJUIMYECKON PEIIETKH

1. Tect «OcoOGeHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIIOB U COJIEH».

2. 3agaHus Ha COCTABIICHUE
YPaBHEHUN XMMUYECKUX PEAKIIUM C
YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEUIECTB: OKCHUJIOB
METaJVIOB, HEMETAJUIOB U
aM(}OTEpHBIX JIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT,
OCHOBaHUU 1 aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAaHNYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI OJTY4EHHUSI.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus Ha

OK 01
OK 02
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Monayas / Paznen /

Ne PesynabTaT 00yuenus OueHoYHBIE MEPONIPUATHS OK
Tema
CBOICTBA U MOJYy4YECHHE
HEOPraHMYECKUX BEIECTB.
4. JJaboparopnas pabota «CBoiicTBa
METAIIJIOB U HEMETAILJIOBY.

3.3 |IIpousBoacTBO O6ocHOBBIBaTh 3HAUYCHHUE U |[IpaKkTHKO-OpUEHTUPOBAHHBIE OK 01
HEOPraHNYECKUX  |IpUMEHEHUE 3aJ1aHMsl [10 COCTABJIEHUIO OK 02
BELICCTB. 3HAUYCHUE HEOPTraHUYECKUX BEUIECTB B |XUMUYECKHUX PEAKLUHN C yHaCTUEM
W IIPUMCHCHUE B |GRITOBOM U HEOPraHWYECKUX BELIECTB,

ObITy 1 Ha IPOM3BOICTBEHHON MCIIONIB3YEMBIX JUIS UX
TIPOM3SBOJICTBC NESTENIbHOCTH YEJIOBEKA UX |MICHTU(UKAIIMU ¥ POMBIIIIICHHBIX
(U3UKO-XMMUYECKIMU CIOCOOOB IMOTyYCHHUS.
CBOMCTBaMH

4.1 |Knmaccudpukamms, |KnaccudunuponaTh 1. 3agaHus Ha COCTaBIIEHUE OK 01
CTpOCHHE U OpraHMYECKUE BEIIECTBA B |HA3BaHHM OpPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHHM N0 TPUBUAIBHON WU
OpPraHU4YeCKUX CTPOEHUEM MEKTYHAPOHON CUCTEMATUYECKOU
BEILIECTB HOMEHKJIaType.

2. 3agaHus Ha COCTABJICHUE MOJIHBIX
U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyIT OpraHMYECKUX BEIIECTB
OTJICTHHBIX KJIACCOB.

3. 3agauu Ha OIpeseTIcHHE
npocreien GopmMyITbl
OpPraHUYECKOI MOJEKYJIIbl, UCXOMS
U3 3JIEMEHTHOT0 cocTana (B %).

4.2 |CBoicTBa YcraHaBIMBaTh 1. 3agaHus Ha COCTaBIIEHUE OK 01
OpPraHUYCCKUX 3aBUCUMOCTh (PU3HUKO- ypaBHeHUH Xxumudeckux peakmnuii ¢ |OK 02
COEIMHEHUI XUMHYECKUX CBOMCTB

OpTraHU4YCCKUX BCHICCTB OT
CTPOCHUA MOJICKYJI

y4acTHEM OPTaHUYECKUX BELIECTB
Ha OCHOBaHMHM HX COCTaBa U
CTPOEHHUSL.

2. 3aiaHus Ha COCTABIICHUE
YPaBHEHUN XUMUYECKUX PEaKIINiA,
WUTIOCTPUPYIOIINUX XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX PEAKLUN U
TCHETHUYECKOM CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KIIACCOB.

3. PacueTrHble 3a1a4u 110
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Monayas / Paznen /

Ne Tewma Pe3yabTaT 00yueHus OueHovHbIe MepONIPUATHS OK
YpaBHEHUSM PEakKIHil C yuacTHEM
OpPraHUYECKUX BEIIECTB.
4. JIaboparopnas pabota
«[TonydyeHne STUIICHA U U3yUYCHHE
€ro CBOMCTBY.

4.3 |Opranuyeckue O6ocHOBBIBaTh 3HAUYCHUE U |[IpaKkTHKO-OpHEHTHPOBAHHBIE OK 01
BCIIECTBA B IIPUMEHEHUE OPraHUYECKUX |3alaHUs 110 COCTABJIICHUIO OK 02
KUSHCACITCIIBHOCT |geryiect B OBITOBOM U XUMHUYECKUX PEAKIHI C ydacTHEM
U YeJIOBeKa. .

TTpon3BOACTEO 1 MPOU3BOJICTBEHHOMN OpPraHMYECKUX BEIIECTB,
[IpHMEHEHYE JESTEIIbHOCTH YEJIOBEKA UX |MCIOIB3yEeMbIX IS UX
OpraHHYeCKUX (HU3UKO-XMMUYECKUMHU UEeHTU(UKALNY B OBITY U
BEIIECTB B cBOMcTBaMHU MPOMBIIIJIEHHOCTH.
MIPOMBIIIIJICHHOCTH

5.1 |Kunernueckue UccnepoBars BiusiHuE 1. JJTabopaTopHas pabota Ha BeiOOp: [OK 01
3aKOHOMEPHOCTH  |KOHLEHTpaLUU — «Onpenenenre 3aBUCUMOCTH OK 02
MIPOTEKAHUS pearupyromux BenecTs 1 |CKOPOCTH pEAKIUH OT
XUMHYECKHX TeMIIepaTyphl Ha ckopocTp | KOHUCHTPALIH PCarupyIOIX
peakuui XAMHYECKUX PEAKIINI BEILICCTBY,

— «OmnpeneneHne 3aBUCUMOCTH
CKOPOCTH PEAKIIMH OT
TEMIEPATYPhI».

2. [TpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs Ha aHAIH3
(akTOpOB, BIUAIONIMX HA
M3MEHEHUE CKOPOCTU XUMHYECKOU
peaxiuu.

5.2 |Tepmoaunamuueck |HccrienoBars BIUsSHUE 1. 3amaun Ha pacyeThl TEMIOBBIX OK 01
ne U3MEHEHUs KOHIeHTpauu |3(dexToB xumuueckux peakuud 1 |OK 02
3aKOHOMEPHOCTH  |BEIIECTB, PEAKIIMH CPEJIbl U |OMpeesieHue TUMa peakuuu (mo
MIPOTEKAHUS TEMIIEPATyphl Ha CMEIICHHE [TeTIOBOMY 3P PeKTy: IK30- 1
XUMUYECKUX XUMUYECKOTO PABHOBECHUS  |IHIOTEPMUUYECKUE).
peakuui. 2. I[IpakTUKO-OpHEHTUPOBAHHBIE
PaBHoBecue 3aJlaHus Ha MPUMEHEHHUE TIPUHIINATIA
XUMHYECKUX Jle HlaTenbe nis HaX0XKAECHUSA
peaxuuit HaIpaBJIEHUS] CMEILIEHUS

paBHOBECHSI XUMUYECKON PEeaKINH U
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Monayas / Paznen /

Ne Tewma PesynabTaT 00yuenus OueHoYHBIE MEPONIPUATHS OK
aHanu3 (aKTOpOB, BIMUSAIONINX Ha
CMEIICHHE XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHast pabota
«V3y4yeHune BIUSHUS pa3InYHbIX
(haKkTOpOB Ha CMEIIICHHE
XUMHUYECKOTO PaBHOBECHS».

6.1 [ducnepcHble Paznuyars ucTUHHBIE 1. 3amaun Ha IPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02
(baxTopsl NX pacTBOpHI U 2. IlpakTUKO-OpHUEHTUPOBAHHBIE
YCTOMUMBOCTH rpy0oaucIiepCHbIE CUCTEMBI (pacUeTHBIE 3a/1aHUs Ha TUCIIEPCHBIE

Ha OCHOBE XUMHUYECKOTO CHCTEMBI, CIIOJIb3YEMbIE B OBITOBOM
JKCIEPUMEHTA U IPOU3BOJICTBEHHOM 1€ TEIbHOCTH
YeJI0BEKA.

6.2 |HUccnenoBanue Uccnenosars pusuko- JlaboparopHas padota (Ha BeiOOp): |OK 01

CBOMCTB XUMHYECKHE CBOKWCTBA — IIpuroroBneHue pacTBOpOB;

JMCTIEPCHBIX pa3IMYHBIX BUIOB — HMccnenoBanue MucnepcHbIX

CUCTEM JUCTIEPCHBIX CUCTEM CHUCTEM.
LB o s | K reon byt
ou OBITOBOM 1 03MONHEIE TEMBL KOHCO: PK 01
ACATCIIEHOCTH MIPOU3BOICTBEHHOM 1.  TloremneHue KiuMara u OK 02
Henoseka JeSTEIBHOCTH YeIoBeKa ¢ | BPICBOOOJKIEHHE Ta30BhIX THApaToB OK 04

CO IHA OKE€aHa. OK 07

MHO3UIIMH DKOJOTHYECKOH
0€e30IMacHOCTH

2.  bynymwue MaTepuanbl 1Jis
aBua-, MalINHO- U
HpI/I6011_)IOCTp06HI/I5I.

3. OBBIE MaTepUabl JIs1
COJIHEYHBIX OaTapei.

4.  JlexapcTBa Ha OCHOBE
PaCTHTENHHBIX TIPETapaToB.
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JUCT UBSMEHEHHWI U JIONOJIHEHU, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

Ne HU3MCEHCHHA, JaTa BHCCCHUA NU3MCHCHUSI, Ne CTpaHUIbl C ©3BMCHCHHECM;

BbILJIO CTAJIO

OcHoBaHuE:

IMoamuck nuIa BHECIIETO U3MEHEHUS
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