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Pabouast nmporpamMmma yueOHOM AUCHUIUIUHBI « Xumusy pa3padoTaHa B COOTBETCTBHU C
TPeOOBAHUSAMMU:
- (enepanabHOro rocy1apCTBEHHOr0 00pazoBaTenbHOro cranaapta (nanee — @I'OC)

cpeanero obmiero oopazopanus (I[Ipukas MunuctepcTBa obpazoBanus u Hayku PD ot 17
mMasg 2012 1. N 413 "O06 yrBepkaeHuu (denepanbHOT0 TOCYIAPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa  cpeaHero  oOmiero  oOpa3zoBaHus" (ITpukas
MunnpocBemnienus Poccun ot 12.08.2022 N 732 "O BHECeHMM U3MEHCHUU B
dbenepalibHbIl  TOCYAApCTBEHHBIM  00pa3oBaTENbHBIM  CTAaHIAPT CPEIHEr0  OOIIEro
oOpa3oBaHMs, YTBEPXKICHHBIM MpUKa3oM MHUHHCTEpCTBA 0O0pa30BaHUS U HAyKHU
Poccuiickoit ®eaeparuun ot 17 mas 2012 r. N 413" (3apeructpupoBaHo B MuHrocte
Poccuu 12.09.2022 N 70034)),

€ y4eTOM TPeOOBaHMIA:

- (enepanbHOl 00pa3oBaTENbHONW MpOrpaMMbl CpeaHero ooiero obpazoBaHus"
(ITpuxa3z Munnpocsemenus Poccun ot 23.11.2022 N 1014);

- IpUMEpHON padboyeil mporpaMmbl 0011€00pa30BATENIBHON NUCIUILUIMHBI « XUMUS»
(6aza) nmnst mpodecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHu3aiuii (YTBEpKIEHHOM: Ha
3acemanun CoBeTa MO OLIEHKE COJCPKAHUS M KauyecTBa MPUMEPHBIX pabOo4HMX MpOTrpaMm
00111e00pa30BaTENBLHOTO U COLIMAJIBHO-TYMaHUTAPHOTO IIUKJIOB CpEIHEro
npodeccuonansuoro oopazosanus [Iporokon Ne 14 ot «30» HOs106pst 2022 1.);

- paboueit  mporpammel  BocmuTaHus 1o  cnenuanbHOocTH  09.02.07

«MHpOpMaLIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHKE).
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1 MACHOPT PABOYEM NPOI'PAMMBI YYEBHOM JUCHUTIIUHBI
«XHUMUA»
1.1 O6aacTh NpUMeHEeHHUs MPOrPaMMbl

Pabouas nporpamma y4yeOHONM NUCHUILTMHBI «XUMUS» pa3paboTaHa Ha OCHOBAHUU
tpeboBanuiit ®I'OC COO s peanuzanuu 00pa30BaTEIBLHONW MPOTPaMMBbl MOJATOTOBKU
cienayucToB  cpeaHero  3BeHa  09.02.07  «MHopManmMoHHBIE ~ CUCTEMBI U
POrPaMMUPOBAHUEY.

1.2 Mecro y4eOHOM IUCUMILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIEeIMAJTHUCTOB CPeIHero 3BeHa

VYuebnas aucuumiuHa «XuUMHUS» BXOJAUT B IMKI  00II€00pa3oBaTelbHON
MOJTOTOBKH, pa3fied Oa3zo8vble OUCYUNIUHbL U U3ydaeTcs Ha O6a3o6om ypoBHE Ha 1 Kypce
00yueHus.

1.3 ArTrecTanusi y4eOHO! JUCHUIINHbBI

Peannzanuss mnporpaMmbl  IUCHUIUIMHBL  XUMHS  CONPOBOXKAAETCA  TEKYIIUM
KOHTPOJIEM yCIIEBAEMOCTH U IPOMEKYTOYHON aTTECTALIUEH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCA HA YU€OHBIX 3aHATHUSAX B (hopMax:

*Ornpoc

*O1eHKa BHITIOTHEHUS 3aJaHus Ha MPAKTUYECKOM/1ab0paTOPHOM 3aHSITUU

*BrInosiHeHre MMCbMEHHOTO 3a/IaHMsI Ha 3aHATUU /UM CAaMOCTOATENIbHOM padoTe

*TecTtupoBanue

*KonTposnbsHas padbota

[Topsimok mpoBeACHUS TEKYIIET0 KOHTPOJI YCTIEBAEMOCTH OIpEAeseTcsl pabounMu
MaTepuajiaMH MperoiaBaTes, pa3padaTbiBAeMbIMU JIJIs1 TPOBEICHUSI 3aHITHH.

N3yuenne AMCHMIUIMHBI 3aKaHUYMBAETCS MPOMEXKYTOUHOW aTTecTarued B ¢opme
nuddepeHnpoBaHHOTO 3a4eTa Bo 2 ceMecTpe 1 Kypca 00ydeHus 1Mo mporpamme, KoTopast
YCTaHOBJICHA Y4€OHBIM TIJIaHOM.

[Topsimok mpoBenenuss AuGGEPEHIIMPOBAHHOTO 3ayeTa Ompenensercs (QOoHIOM
OIICHOYHBIX CPEACTB MO JUCHUIUIMHE XUMHUS.

1.4 Ucnosb3yeMble negarornyeckue TeXHOJI0Tun, MeTOAbl 00y4YeHust

HGI[ELFOFI/I‘-IGCKI/IC TCXHOJIOTHH.



- UKT;

- TUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTUH;

- TNYHOCTHO-OPUEHTUPOBAHHbBIC

- mpo6ieMHoe oOydeHue (mpobIeMHOE U3JI0KEHHE U TIOUCKOBast 6ecena);
- POCKTHBIC TEXHOJIOTHH;

- KOMMYHHUKATUBHO-/IMAJIOTOBbIE€ TEXHOJIOTUU U T.]I.
Mertonapl 0OydeHHS:

- HaTrJISIAHBIA METOJI;

- 00BSICHUTENIBHO-UJUTIOCTPATUBHBIA METOI;

- PENIPOTYKTUBHBIN METO/T;

- YACTUYHO MMOUCKOBBIN (3BPUCTUUYECKUM );

- UCCIIEI0BATEIIbCKUN METO/I;

- HIHTEPAKTUBHBIM;

- OJICKTPOHHOC 06y‘I€HI/I€ Hu T.I.



2 INJIAHUPYEMBIE PE3YJIBTATBI N3YYEHUA YYEBHOMH
JUCHUIIJINHBI «XUMMU S

2.1 TpeGoBanusi K pe3yJibTaTaM 0CBOEHUSA

Tpebosanus x npeOMemHbIM pe3yIbmamam O0c80eHUs 06a3068020 Kypca Xumuu
O0JIXHCHBL OMPANCAMD.

1) cdhopMupoBaHHOCTh MPEJACTABICHUH: O XUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHPA, POJM XMMHUU B MO3HAHUU SIBJICHUW NPUPOIBI, B
(GbOpMUPOBAHUM MBIIUICHUS U KYJbTYPhI JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOMMMOW JUIsI PEIHICHHsS MPAKTHUYECKUX 3a/lad M HDKOJOTHUYECKH OOOCHOBAHHOTO
OTHOUIIEHHS K CBOEMY 370POBBIO U ITPUPOJHOM CPEJIE;

2) BlUaJeHWE  CHUCTEMOM  XHUMUYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUS (XMMHUYECKHI SJIEMEHT, aToM, DJIEKTpOHHas 000JI0YKa
aToMa, S-, p-, O-3JeKTpOHHBIC OpPOWTAIM aTOMOB, HOH, MOJICKYJa, BaJCHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHCICHUS, XUMHUUYECKAs CBsI3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00bEeM, YIJIEpOAHBIM CKeleT, (DyHKIHMOHAJIbHAs TPYINa, pajauKal,
MU30MEpHUsI, MU30MEPBI, TOMOJIOTMYECKUU pPsii, TOMOJIOTH, YIJIEBOAOPOMBI, KHCIOPOA- U
a30TcoJiepKaIlue COSAMHEHUS], OMOJOTUYECKU aKTHUBHBIC BEIIeCTBa (YTJIEBOJbI, >KUPBI,
O€JIKK), MOHOMEp, MOJIMMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIC COCIUHEHMUS,
KpUCTAIMYECKass  pEIleTKa,  TUMBl  XUMHYECKHMX  peakiuid  (OKHUCIUTEIIBbHO-
BOCCTAHOBUTEJBHBIE, AK30-U JIHAOTEPMHUECKHE, PEaKIMM HOHHOrO OOMEHa), pacTBOD,
AIEKTPOJIUTBI,  HEAJNEKTPOJUTHI,  DICKTPOJIUTHYECKAd  JAUCCOLUMAIUSA, OKHUCIHUTEND,
BOCCTAHOBUTENb, CKOPOCTh XMMUUYECKON peaklnv, XUMUYECKOE PABHOBECHUE), TEOPUH U
3aKOHBI (TEOopUsi XUMHYECKOIO0 CTpOEHUs opraHudeckux BemiectB A.M. bytineposa,
TEOpUsT BJICKTPOJUTHYECKONW JHCcolManuu, rnepuoanyecknii 3akoH J[.M. Menpgerneena,
3aKOH COXPAaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XUMUH,
(aKkTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTaBe, IIOJYYEHUHM U 0€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTaHWYECKUX W OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JIEITEIbHOCTH YEJIOBEKA;

3) chopMHUPOBAHHOCTh YMEHUM BBIABIIATH XapaKTEpPHbIC MPU3HAKK U B3aUMOCBS3b

N3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBCTCTBYHOIIUC IMOHATHUS IIPU OITMCAHUN CTPOCHUA U
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CBOMCTB HEOPraHUYECKHX W OPraHMYECKHUX BEIIECTB M MX IMPEBPAIICHHM; BBISBISATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TIOHATHUSMH U TPEIACTABICHUSMU JAPYTHUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

4) chopMHpPOBAHHOCTH YMEHUH HCIOJb30BATh HAMMEHOBAHUS XUMHUYECKUX
COCIMHCHUM MEXKIYHAPOJAHOTO COI03a TEOPETHYECKOW W TPHUKIAAHOW XUMHH U
TPUBUAJIbHBIE HA3BaHUS BaKHEHIIMX BEHIECTB (ITWJICH, AlETWICH, TIUUEpUH, (EeHo,
dbopmanbaerua, yKCycHas KHCIOTa, TIWIMH, yrapHBIA Ta3, YIJICKUCIBIA Ta3, aMMHak,
raiieHasl U3BeCTh, HETallleHass U3BECTh, MUTHEBAs COMA M JAPYTHX), COCTABIATH (OPMYJIBI
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX PEaAKIUil, OOBICHATD
WX  CMBICH; TIOATBEPKIATh  XapaKTepHbIE  XMMHUYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aMUCAMH YPAaBHEHUN XUMUYECKUX PEaAKITHUil;

5) chopmMupoBaHHOCTb YMEHUN YCTAHABIMBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
HEOPTaHWYCCKUX M OPTaHMYECKUX BEIICCTB K OMPEACICHHBIM KiIaccaM | TPYIIIaM
COCIMHEHMM, XapaKTepHU30BaTh MX COCTaB M BAKHEWINIME CBOMCTBA; OMPENEISATh BHUIbI
XUMUYECKUX CBs3CH (KOBaJICHTHAs, WOHHAs, METaJUTMYECKasi, BOJOPOJHAS), THIIBI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIaCCU(UIIUPOBATH XUMHUECKUE PEAKIIUU;

6) BiaJieHHMEe OCHOBHBIMM METOJAMH HAyYHOTO TMO3HAHUS BEIIECTB U XUMHUYECKHUX
saBJeHUM (HAOII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNUE);

7) chopMUPOBAHHOCTH YMEHUN TPOBOJIUTH PACUETHI MO XUMUYECKUM (popmynaM u
YpaBHEHUSM XHMHUYCCKHUX PEAKIUHd C HWCIONb30BaHWEM (U3MYECKUX  BEIUYHH,
XapaKTEPHU3YIOIINX BEMISCTBA C KOJUYCCTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMabHbIC
yCIJIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; MCIOIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS
JUISL TIPUHSATHS  PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYyaIlUsAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMECHEHUEM;

8) chopMHUPOBAHHOCTHP YMEHUM IUJIAHUPOBATH U  BBHIMOJHATh XUMHUYECKUN
OKCIIEPUMEHT (TpEeBpaIIeHUs OPraHUYECKUX BEIIECTB IPU HATrPEBaHWUH, TIOJyYCHHE
TWICHA M W3Y4YEHUE €ro CBOMCTB, KAa4eCTBEHHBIC PEAKIIMU Ha allbJETHbI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JIeHaTypaiusi OelKOB MpU HArpeBaHUM, LIBETHBIE PEAKIMHU OEJIKOB;
IPOBOJUTh pEaklUd HOHHOTO OOMEHa, OMpeAeNsiTb CpeAy BOJHBIX PacTBOPOB,

Ka4CCTBCHHBIC PCAKIIMHU Ha cynb(baT-, Kap6OHaT- " XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS;
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pemath SKCIOEpPUMEHTaNIbHbIe 3ajaun 1o Temam "Mertamnel" u  "Hemeramnsl") B
COOTBETCTBUM C MpaBUJIAMU TEXHUKU OE€30MAaCHOCTU MPHU OOpaIllEHHH C BEHIECTBAMH U
71a00paTOPHBIM 00OpPYAOBAHUEM; MPEJICTABIATh PE3YJIBTATHl XUMUUECKOTO SKCIIEPUMEHTA
B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peaKIMil U (HOpMYyIupOBaTh BHIBOJABI Ha
OCHOBE ATUX PE3YJIbTaTOB;

9) copMUpPOBAaHHOCTH YMEHHS aHAJIU3UPOBATH XUMHUYECKYI0 HMH(POPMAIINIO,
MOJIY9aeMYI0 M3 Pa3HbIX UICTOYHUKOB (CPEICTB MaccoBoi MHGoOpManuu, ceTh UHTepHET U
Apyrue);

10)  chopMHpOBaHHOCT,  yYMEHHH  COOJIOAATH  MpaBWIa  DKOJOTHUYECKHU
1eecoo0pa3HOro MoBEeACHUS B OBITY U TPYJIOBOW JACSATEIBHOCTH B LENSIX COXPaHCHUS
CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON CPEJIbl; YYUTHIBATh ONACHOCTh BO3JEHCTBUS
Ha JKUBBIE OPTraHU3MbI ONPEACICHHBIX BEIIECTB, HOHUMAs CMBICH TTOKA3aTeNsl MPeaeIbHON
JOMyCTUMOM KOHILICHTPALINH;

11) nmns  oOyyarommxcs C  OrPAaHUYEHHBIMM  BO3MOKHOCTSIMH  3/I0OPOBBS:
c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSITHh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nns cnensix U CiabOBUIANIMX OOydarouuxcs: chOopMUPOBAHHOCTh YMEHUS
UCIIOJIB30BaTh pelibe()HO TOUEUHYI0 cuUcTeMy o0o3Hauenuilt JI. bpaiing nnus 3amucu
XUMHYECKUX (HOPMYIIL.

Jluunocmuvle pe3ynomamvl OCBOEHUS OCHOBHOM 0O0pa3oBaTEIbHON MpPOrpamMMbl
00y4aloIMMUMHUCI  JIOJDKHBI  OTpakaTh TOTOBHOCTb W CIIOCOOHOCTH  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCSI C(OPMHPOBAHHON BHYTPEHHEW TMO3UITMEH JIMYHOCTH, CHCTEMOMU
IIEHHOCTHBIX OPHWEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OMbITa U
ONbITa ACATEILHOCTU B MPOIECCE pean3allid OCHOBHBIX HAMPABIECHUN BOCHUTATEIHLHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

T'paXKaAaHCKOI'O BOCIIMTAHUW !

1) c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOI'O YJICHA pOCCHﬁCKOFO O6H.ICCTBa;



2) OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W MPaBONOPSAJIKA;

3) MIPUHATHE TPaAUIMOHHBIX HallMOHAJIbHBIX, 00IIEYeTOBEYECKUX
I'YMaHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEM;

4) TOTOBHOCTh MPOTHUBOCTOATH HUJICOJOTHHA 3KCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(POoOuH, NUCKPUMUHAIIMY 10 COLIMAIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
pU3HAKaM;

5) TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECaX I'PAKIAHCKOIO
oOliecTBa, y4acTBOBaTh B CAMOYIPABICHUM B OOIIEOO0pa30BaTENbHONM OpraHU3alud U
JETCKO-IOHOIIECKUX OPTaHU3aLUsX;

6) YMEHHE B3aUMOJECICTBOBATH C COIMAJIbHBIMUA HHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAUYCHUEM;

7) TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM €ATEIbHOCTH;

HaTPUOTHYICCKOI'O BOCITUTAHMA .

8) c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3Ma, YBAXKECHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonnnHou,
TOPAOCTH 3a CBOM Kpaul, CBOO POJIMHY, CBOW SI3bIK M KYJbTYPY, NPOILIOE U HACTOAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

9) LIECHHOCTHOE OTHOLIEHHUE K IOCYAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIEINUI0, NaMSITHUKaM, TpagulMsM HapoaoB Poccum, IOCTHXKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX U TPY/IE;

10) wupeiiHas yOeXIECHHOCTh, TOTOBHOCTh K CIIy)KeHHIO W 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

AYXOBHO-HPABCTBCHHOI'O BOCITMTAHMA.

11) oco3HaHHE TYXOBHBIX IIEHHOCTEH POCCUHCKOTO HAPOa;

12)  chopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEICHUS;

13)  cmocoOHOCTH OIEHMBATH CHTYAIlMI0 M MPHUHAMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

14)  oco3HaHHE JMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOWYMBOTO OYAyILEro;
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15)  OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POAMTENSIM M (WIM) IPYTHMM YIeHaM
CEMbH, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEWMHOMN JKU3HU
B COOTBETCTBHUU C TPaJAULIUAMHU HapoaoB Poccun,

OCTCTUYCCKOI'O BOCIIMTAHMA .

16) ocreTHYEeCcKOe OTHOIICHHWE K MHPY, BKIIOUas ICTETHKY ObITa, HAydHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPpyJda U 0OIIECTBEHHBIX OTHOIICHUI;

17) cnocoOHOCTH BOCIPHHUMATh pa3IMYHBIC BHIBI HCKYCCTBA, TPAAUIUN H
TBOPYECTBO CBOETO W JIPYTMX HAPOJOB, OIIYIIATh 3MOIMOHAILHOE BO3JCHCTBUE
HCKYCCTBA;

18) yOexJIeHHOCTh B 3HAYUMOCTH JJIS JIMYHOCTH U OOIIECTBA OTCUSCTBEHHOTO U
MHPOBOT'0 UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIUIIMNA U HAPOJHOTO TBOPUYECTBA;

19) TroOTOBHOCTH K CaMOBBIP@&KEHHUIO B Pa3HbIX BHIAX HCKYCCTBa, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

d)I/IBI/ILIGCKOF O BOCIIMTaHUA.

20) chopMUPOBAaHHOCTH  370POBOTO W Oe3omacHOro  oOpa3za  JKU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO;

21) noTpeOHOCTh, B (PU3UYECKOM COBEPIICHCTBOBAHUM, 3aHSATHUSX CIHOPTUBHO-
03/I0pPOBUTEIILHOM 1€ TEIEHOCTHIO;

22)  aKTHBHOE HEMPHATUE BPECIHBIX MPUBBIYCK U MHBIX (DOpM MPUYMHEHUs Bpeaa
$u3NIECKOMY U TICUXUYECKOMY 37I0POBBIO;

TPYAOBOI'O BOCIIMTAHU !

23) TOTOBHOCTbH K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYAOII00HE;

24) TOTOBHOCTh K AaKTHBHOM JESATEIBLHOCTH TEXHOJIOTUYECKOH M COLMATBHOM
HAIPaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M  CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO €SI TEIIbHOCTS;

25) wmHTepec K pa3nuyHbIM cdepam MpohecCHOHATBHONW ACITECIBbHOCTH, YMEHHUE
COBEpINAaTh OCO3HAHHBIN BBIOOP Oyaymielt mpodeccun U peann30BbIBATH COOCTBEHHBIC
KU3HEHHbIC TIJIaHbL;

26) TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPAa30BAHHMIO Ha

MPOTSKEHUN BCEU JKU3HU;
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9KOJIOTMYCCKOT'O BOCITMTAHMA !

27)  chOpMUPOBAHHOCTH JKOJIOTMYSCKOW KYJBTYpbl, IOHHNMAaHHUE BIIHSHHS
COIMAIbHO-PKOHOMUYECKUX MPOIECCOB HA COCTOSIHME MPUPOJHON U COIUATBHOU Cpebl,
OCO3HaHUE T100aNbHOTO XapaKTepa SKOJIOTHYECKUX MpoodIieM;

28) IUIAHUPOBAHWE W OCYIIECCTBIICHUE ICHCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HaHMS 1eJIel YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA;

29) aKTUBHOE HENPHATHE JCHCTBHM, IPUHOCAIINX BPEIl OKPYXKAIOIICH cpejie;

30) yMeHHE MPOTHO3UPOBATH HEOJATONMPHIATHBIC SKOJOTHUSCKHUE IOCIICACTBHUSL
MpEeANPUHUMAEMBIX IEUCTBUM, MPEAOTBPAIIATh UX;

31) pacmupeHue oIbITa IEATEIBHOCTH 3KOJOTHICCKONW HAIIPABICHHOCTH;

32) [EHHOCTH HAyYHOTO MO3HAHUS:

33) chopMHPOBAaHHOCT, MHPOBO33PEHHUSA, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

34)  COBEpIICHCTBOBAHHE SI3LIKOBOW M YHTATEIbCKOM KYJIBTYPhl Kak CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

35) oco3HaHWE LEHHOCTH HAy4YHOW JEATEILHOCTH, TOTOBHOCTH OCYIICCTBIATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

Memanpeomemnvie  pe3yibmamel  0CB0€HUS  OCHOBHOU  00pA308aMeENbHOU
NPOSPAMMbL OOJIHCHBL OMPAAHCAMD.

1. OBnageHne yHUBEpCAIbHBIMU YU4EOHBIMHU MTO3HABATEIbHBIMU JICUCTBUSMMU:

a) 0a30BbIC JJOTUYECKUEC JCHCTBUS:

CaMOCTOSATEIILHO (POPMYyJIMPOBaTh M aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

yCTaHaBIMBATh CYIECTBCHHBIH TMPU3HAK WM OCHOBAaHUSA A CpaBHEHUS,
KJ1accupuKaluu U 0000IICHHUS;

OTIPENENATh 1EJIN IeATEILHOCTH, 33/1aBaTh MapaMETPhl M KPUTEPUU UX TOCTHKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB

oeJjsM, OICHHUBATh PUCKHU HOCHGHCTBHﬁ ACATCIBbHOCTH,
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pPa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELUICHUH KU3HEHHBIX MPOOJIeM;

0) 0a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

BJaJIeTh HABBIKAMHM Y4YEOHO-HCCIIEOBATEIIbCKOM W MPOEKTHOM JNIESITeIbHOCTH,
HABBIKAMH pa3peuieHus mpoosem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOUCKY METOAOB PEIICHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOAO0B MO3HAHMS;

OBJAJCHUE BHUAAMHU [IEITEJIBHOCTH IO TMOJYYECHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpeTaluu, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B Pa3JIMUHBIX yU4E€OHBIX CUTYyallusX, B
TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMupoBaHHE HAYYHOTO TUIIA MBIIUICHUS, BJIAJICHUE HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMU;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEeIbHON JEATEILHOCTH
Y KU3HEHHBIX CUTYaIIUX;

BBISIBJISITh IPUYMHHO-CJICACTBEHHBIE CBA3U M aKTyaJW3UpPOBaTh 3a7avy, BbIIBUTATh
TUTIOTE3Y €€ PEIICHHS, HaXOJUTh apTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUI,
3a71aBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHaJM3UPOBaTh IMOJYYECHHBIE B XOJI€ PEUICHUS 3aJayd PE3yJIbTaTbl, KPUTUUYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,

CaMOCTOSITENIbHO ~ OCYIIECTBISAITh ~ MO3HABATEIbHYIO  JIESITEIbHOCTh, BBISBISIThH
npoOJjieMbl, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3ajlayd B 0Opa3oBaTeIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUTAH PEIICHHsS] MPOOJEMBbI C yYE€TOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

pa3pabarpiBaTh IUIAH pEIICHUs MPOOJIEMbI C YYETOM aHalIu3a HMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

OCYUIECTBJIATH 1IeJICHANIPABIECHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB JIEHCTBHUS

B MTPO()ECCUOHATIBHYIO CPEAY;
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yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYID M TIPAKTHYECKYI O0OJacTH
KU3HEICATCITEHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI ¥ PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS;

B) paboTta ¢ uHpopmaImen:

BIIQJICTh HAaBBIKAMU TMONyYeHUS HWHGOPMAIIMHM M3 HWCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITETbHO OCYIIECTBIISATh IOWCK, aHAIW3, CUCTEMATHU3AIMI0 W HWHTEPIPETAIUIO
uH(OpMAIUU PA3TMYHBIX BUIOB U (HOPM MpeICTaBICHUS;

CO371aBaTh TEKCTHI B Pa3IMUHBIX (OpMATax ¢ y4eTOM Ha3HA4YCHHS WH(POpMAIUu H
1IEJIEBOM ayIUTOpUH, BEIOMpas ONTUMAIBHYIO (OpMY IIPEICTABICHUS U BU3yaIU3aIUH;

OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HWH(GOpMAIMU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 33]1a4 ¢ COOIII0ICHUEM
TpeOOBAHMI DJPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepeKeHHs,
MPABOBBIX U AITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€30MacHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTBl MHPOpMAUHU, WHPOPMAITMOHHOM
0€30MacHOCTH TUYHOCTH.

2. OBnasieHre YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU:

a) oOleHue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX c(hepax KU3HU;

pacrno3HaBaTh HeBEepOABLHBIC CPEICTBA OOIICHUS, TOHMMATh 3HAUYECHNE COITUATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKN KOH(PIMKTHBIX CUTYaIlUi U CMSTYaTh KOH(IJIUKTHI;

BJIAJICTh PA3JIMYHBIMHU CTIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS;

apryMEHTHPOBAHHO BECTH JINAJIOT, YMETh CMST4aTh KOH(MINKTHBIC CUTYAIHH;

Pa3BEpHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

0) coBMecTHasl IeSITEbHOCTb:

MOHMMATh U UCTIOIH30BaTh MPEUMYILECTBA KOMAHAHON U HHANBUAYAIbHON pabOThI;
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BbIOMpaTh TEMATHUKY U METOJIbl COBMECTHBIX JACHCTBUI C yU€TOM OOIIUX UHTEPECOB,
Y BO3MOKHOCTEM KaKJI0TO YI€HA KOJUIEKTHUBA;

IPUHUMATh LEIU COBMECTHOM AESATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHA 110 €€ JTOCTHUIKEHHUIO: COCTABIIATH IJIaH JECHCTBUM, PACIIPENENSATh POJIM C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJaJa M KAXKJOTO0 yYaCTHHKA KOMaHAbl B OOLIMii
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeyiaraTb  HOBBIE  NIIPOEKTHI, OLIEHUBATh WJAEHM C TO3WLIMM  HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATh WU BBIMOJHATH padOTy B YCIOBUSX PEaJbHOr0, BUPTYAJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

OCYILECTBIIATH ITO3UTUBHOE CTPATErHYECKOE IOBEICHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

3. OBnageHue yHUBEPCAIBHBIMU PETYISITUBHBIMU IC€UCTBUSAMMU:

a) caMOOpraHu3aIus:

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh NPHUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3PYIULMU B Pa3HbIX
00JacTsIX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOIM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

NAaBaThb OLIEHKY HOBBIM CHTyalHsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJa/JIeTh HABBIKAMHU TO3HABATEIbHOM pedieKCHH KaKk OCO3HaHUSl COBEPILIAEMBIX
JEUCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YITATOB U OCHOBAHMM;

UCIOJb30BaTh MpHEMbl peQeKCUM Uil OLEHKM CHUTyallud, BbIOOpa BEPHOTO
peuieHus;

YMETh OICHUBATL PUCKHU U CBOCBPCMCHHO ITPUHUMATB PCHICHHWA IO UX CHHIXKCHHIO,
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B) OMOLIMOHAJBHBIN UHTEIJIEKT, PEIoaraiui copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CHOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAJIBHOE
COCTOSIHME, BUJIETh HAIPABJICHUS PA3BUTHS COOCTBEHHON 3MOLMOHAIBHOU chephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpEryJUpOBaHUs, BKJIIOYAIOMIETO  CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ MOBEACHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHATBHBIM
U3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMY, BKIIOYAIOLIEH CTPEMIICHHME K JOCTHKECHHUIO LENU U
yCIEeXy, OINTHUMHU3M, HWHUIHATUBHOCTb, YMEHHE JCHCTBOBaTh, HCXOAS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUHU, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh AMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €ro TMpU OCYIIECTBIEHWH KOMMYHHKAIUU, CIOCOOHOCTh K
COYYBCTBHUIO U COMIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C
JIPYTUMM JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiiaTh KOHMIUKTHI,

T') IPpUHATHE ce0s U APYTUX JTIOJCH:

IPUHUMATH ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBhl JPyTHX JIOJIed TpU aHaldu3e pe3yIbTaToB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJICH Ha OIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YeIOBEKa.

2.2, Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 001Ie00pa30BaTEIbHOI
aacumiInHbl B cootBeTcTBUU ¢ PI'OC CIIO um Ha ocHoBe PI'OC COO. Ocoboe

3HaueHue auctuimHa umeeT npu GopmupoBarnu OK u T1K
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Kog v HaumeHoBaHue
dhopmupyembix
KOMNeTeHLM i

ﬂnaHupyeMue pe3ynbTartbl 0OCBOEHUA AUCLUNNIUHDbI

06wme

JlucumnnnHapHble

OK 01. Beibupatsb
cnocoGbl pelweHus
3apay
npodeccroHanbHoM
AEATENbHOCTH
NPUMEHUTENBHO K
Pa3NINyHbIM
KOHTEKCTaMm

B 4acTu Tpya0BOro BOCNUTAHMUA:

- TOTOBHOCTb K TPyAy, OCO3HaHWE LEHHOCTM MacTepcTBa,
TpyAontobue;

- TOTOBHOCTb K aKTMBHOI [@ATENbHOCTM TeXHONOTMYECKON W
COLUMANbHON HANPABNEHHOCTH, CMOCOGHOCTb MHWULMMPOBAT,

NNaHMpoBaTb W CAMOCTOATENbHO  BHINONHATL  TaKyw
AEATENbHOCTD;
©  MHTEpec K pasauyHbim  cdepam  npodeccuOoHanbHoM
[LeATeNbHOCTH

OBnapgeHne yHUBEPCaNbHLIMU yYeOHbIMM MO3HABATENbHbIMU
DEACTBUAMM:
a) 6a3oBble norMyeckue aencTeus
camocToATenbHo  (OpPMyIMpPOBaTh K
npo6neMy, paccMaTpMBaTh €€ BCECTOPOHHE
YCTaHABNMBATb CyWECTBEHHbI NPU3HAK MU OCHOBAHUA ANs
CpaBHeHUs, Knaccudukaumum n 0606 weHus;
onpeaenatb Uenu AeATenbHOCTW, 3ajaBaTb MapameTpbl W
KPUTEPUU MX AOCTUKEHUS;
BbIABAATL  3aKOHOMEPHOCTU W
paccMaTpUBaeMblX ABNEHUAX;
BHOCUTb  KOPPEKTUBbI B
COOTBETCTBME  PE3y/bTaToB
NOCNeaCTBUNA BEATENbHOCTH;
pa3BMBaTb KPeaTUBHOE MblWAEHWE NMPU PELIEHUM MU3HEHHbIX
npobnem
0) 6a3o0Bble UCCNen0BaTENbCKUE EHCTBUSA:
BNAAeTb HABbIKAMMK y4ebHO MCCNef0BaTENbCKOM
AeATeNbHOCTM, HABLIKAMW Pa3pelleHns npobnem;

dKTyann3npoBaTb

NpoTUBOpEYMs B

AeATenbHOCTb,
uenam, OUEeHuBATb

OLEHMBATb
PUCKM

U MPOEKTHOM

- BNAAETb CUCTEMON XMMUYECKUX 3HAHWIA, KOTOPAs BKNKOYaeT:
OCHOBOMONAraOWMNe MOHATUA (XUMWUYECKUA INeMeHT, aTom,
3NeKTPOHHAA 060M104Ka aToma, s-, P-, 0-3NeKTPOHHbIE opbuTanu
aToOMOB, WOH, MONEKYNA, BAaNEHTHOCTb, 3NEKTPOOTPULATENbHOCTD,
CTENeHb OKUCNEHUA, XMMUYECKAn CBA3b, MOMb, MONAPHAA Macca,
MONAPHbIA 06bEM, YrNepoAHbliA cKenet, BYHKUMOHaNbHAA rpynna,
paauKan, W3oMepus, W30Mepbl, TOMONOTMYECKUIA PAA, TOMONOTH,
YINeBOAOPOALl, KUCNOPOA- W A30TCOAEpXalmMe COoeauHeHus,
BUoNnorMYeckn akTUBHble BewecTBa (YrneBoapl, Xupbl, Genku),
MOHOMEp, NOAUMEDP, CTPYKTYPHOE 3BEHO, BbICOKOMONEKYNAPHble

COEAMHEHNA, KPUCTANIWYECKAA pELWeTKa, TUMbl XUMUYECKUX
peakuuii  (OKMCNUTENbHO-BOCCTAHOBUTENbHbIE,  3K30- U
JHAOTEPMUYECKME, PeaKuMM WMOHHOTO  0OMeHa),  pacTeop,

INEKTPONUTDI, HE3NEKTPONUTDI, INEKTPONUTUYECKAA AUccoumnanms,
OKMCANTENb, BOCCTAHOBUTENb, CKOPOCTb XMMUYECKOW peaKuuw,
XUMUYECKOe paBHOBECUE), TEOPMU U 3aKOHbI (TEOPMA XMMUYECKOT0
CTpOEHWUA opraHudeckux Bewects A.M. bytneposa, Teopus
NEKTPONUTUYECKON auccouuraumun, nepuoamdeckuin 3akod [.U.
MeHpeneeea, 3aKOH COXpPaHeHWs Macchbl), 3aKOHOMEPHOCTH,
CMMBONIMYECKMIA A3bIK XxuMuK, GaAKTONOrMYeckue CBEAEHUA O
CBOWCTBAX, COCTaBE, MoJlyyeHUM u 6e30MacHOM UCMONb30BAHUM
BAXXHEWWMX HEOPraHUYECKNX U OPraHMYeCcKMUX BELECTB B ObiTy U
NPAKTUYECKON AeATENbHOCTM YeN0BEKa;

- yYMeTb BbIABAATL XapaKTepHble MNPU3HAKW W B3aUMOCBA3b
M3YYEHHbIX NOHATUWA, NPUMEHATL COOTBETCTBYIOLWME MOHATUA NPU
OMUCAHWUMN CTPOEHWUSA U CBOMCTB HEOPraHWYECKUX U OPraHUyecKux
BeIWeCTB M UX NPeBPaLLEHUIA; BbIABIATL B3aUMOCBA3b XUMUYECKUX
3HAHMW  C  NOHATUAMWM U NpefacTaBieHUAMU  pyrux
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- BbIABNATL NPUYMHHO- CNIE[ICTBEHHbIE CBA3M M aKTYaNN3MPOBaTh
3a,uatly, BblABUIraTb FMI'IOTe3y ee peLIJeHVIH, HaxoAuTb aprMeHTbI
[1A A0KA3aTeNbCTBA CBOMX YTBEPIKAECHUI, 3a1aBaThb NapaMeTpsl
N KPUTEPUU PELLIeHMS;

- @Hanu3WMpoBaTb MOJMYYEHHbIE B XOAE PelleHUA 3anayu
pesynbTarthl, KPUTUYECKU OLEHWBATb WX [JOCTOBEPHOCTH,
NPOrHO3MUPOBATb U3MEHEHUE B HOBBIX YC/IOBUAX;

- yMeTb NEPEHOCUTL 3HAHUA B MO3HABATENIbHYIO U NPAKTUYECKYIO
06NacTV WU3HEALATENbHOCTH;

- yMeTb WHTErpUpoBaTh 3HAHWA W3 Pa3HbIX NPEAMETHbIX
obnacrei;

- BbIABMraThb HOBblE MAEW, NPEANaraTb OPUrMHANLHBIE MOAXOAb!
W peLleHns;

- CNOCOBHOCTL UX UCNONL30BAHUA B NO3HABATENLHOW W
COLMANbHOM NPaKTUKe

€CTeCTBEeHHOHAYYHbIX NPeAMETOB;

- yMeTb UCNONb30BaTb HAUMEHOBAHUA XUMUYECKUX COEAUHEHMIA
MeX/yHapOoAHOro COK3a TEOPeTUYECKOW U NPUKNAAHON XUMUU U
TPUBMANbHBIE HA3BAHWUA BAXKHENLWMNX BEWECTB (3TUNEH, aUeTUNEH,
rnvuepuH, dexon, dopmanbierns, YKCYcHas KUCNOTa, TNWULKH,
YrapHbld ras, YrIeKucnbli ras, amMMmuak, raweHas W3BeCTb,
HeraweHasa W3BeCTb, NUTbEBAs COAA WM JPYyrux), COCTaBAATH
(hopmynbl HEOPraHWYECKUX W OPraHUYeCKUX BELECTB, ypaBHEHMUS
XUMUYECKUX peaKuui, 0BBLACHATL MX  CMbICH; MOATBEPHKAATb
XapaKTepHble XMMUYeCKMe CBONCTBA BELECTB COOTBETCTBY UMM
3KCNepUMEHTaMM 1 3aN1CAMKU YPaBHEHUIA XUMUYECKUX PeaKLUI;

- yMeTb  YCTAaHaBAMBATb  MNPUHAANENHOCTb  M3YYEHHbIX
HEOPraHMYeCKUX U OPraHM4YecKux BeLeCTB K OnpeAeneHHbIM
Knaccam M rpynnam COefMHEeHWMH, XapaKTepu3oBaTb MX COCTaB U
BaXKHEMWWUe CBOICTBA; ONpPeAenaTb BWbl XUMWYECKUX CBA3ei
(KOBaNeHTHas, WOHHAA, META//IMYECKas, BOAOPOAHAA), TWUMbI
KDUCTAaNAMYECKUX — peleTok  Bewects;  Knaccuduumposatb
XUMUYECKUE peaKLmnK;

- chopMMpoBaTL NPEACTABAEHUA: 0 MAaTEPUANBHOM €AUHCTBE MUPA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTW ABNEHUW NPUPOALI; 0 MECTe U
3HAYEHUW XUMUM B CUCTEME eCTeCTBEHHbIX HAayK M ee ponn B
obecneyeHn yCTOWYMBOrO pPa3BUTUA YENOBEYECTBA: B PELIEHUM
npo6neM  3KONOTMYECKOW,  IHEPreTMYecKon W MULWEBOil
fesonacHoctu, B pa3BUTMM  MeAMLUHbl, CO3AaHMU  HOBbIX
MaTepuanoB, HOBbIX WCTOYHMKOB 3Hepruu, B obecneyeHum
PauUMOHANbLHOrO  NPUMPOAONONb30BAaHUA, B (HOPMUPOBAHWM
MWPOBO33peHMA W oOwWel KynbTypbl 4enoBeka, a TaKwke
3KOMOrMYeCKM 060CHOBAHHOTO OTHOWEHUS K CBOEMY 3[40POBbLIO W
NpUpoLHOWM cpepe;

- BNAfeTb CUCTEMON XWMMUYECKUX 3HAHWIA, KOTOpas BKIKYaer:
OCHOBOMNONArawwWue NoHATUA (LONONHUTENBHO K CUCTEME NOHATHIA
6a30BOro yYpoOBHA) - U30TOMbl, OCHOBHOE W BO3BYXAEHHOE
COCTOfHMe  atoma, rubpuausaumMs  aToMmHbix  opbuTaned,
xummyeckan c¢easb ("T " u "", KpartHble CBf3M), MONApHaA
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KOHUEHTpauua, CTPyKTypHas (opmyna, nlomepus (CTPyKTypHas,
reomerpuyeckas  (LUMC-TPaHC-U30MEpHA), TUNBI  XUMUYECKUX
peakuuit (romo- W reTeporeHHole, obpaTumble U HeoBpaTUMbIE),
pacTBOPbl (MCTUHHBIE, AUCNEPCHbIE CUCTEMBI), KPUCTANNOrMApPaTh,
CTeNeHb AWCCOLMALMM, 3NEKTPONU3, KPEKWUHT, pudopmuHr);
TEOPUU W 3aKOHBI, 38KOHOMEPHOCTU, MUPOBO33PEHYECKUE 3HAHUS,
nexawme B OCHOBE MOHWMAHUA MNPUYMHHOCTM M CUCTEMHOCTU
XUMUYECKUX ABNEHUW, COBPEMEHHbIE NPEACTABNEHNA O CTPOEHUM
BeWecTBa Ha AaTOMHOM, MONEKYIAPHOM W HAAMONEKYIAPHOM
VPOBHAX; MPEACTABAEHUA O MEXaHWU3MAxX XMMMUYECKUX peakuun,
TEPMOAMHAMUYECKUX M KUHETUYECKWX 3aKOHOMEPHOCTAX WX
NPOTEKaHUA, 0 XMMUYECKOM PAaBHOBECHM, ANCNEPCHBIX CUCTEMAX,
(hakTonornyeckme ceefleHUa 0 CBOWCTBAX, COCTABE, NONYYEHUU U
6e30macHOM WCNONb30BAHUM BAXHENWMX HEOpPraHUYeCKUX W
OPraHUYEeCKUX BEWeECTB B ObITy M NPAKTUYECKOW AeATeNbHOCTH
yenoBeka;  OOWMX  HAYYHbIX  MPUHUMNAX  XMMUYECKOrO
npou3BoACTBA (HA nNpuUMepe nNPOM3BOACTBA CEPHOW KUCNOTHI,
amMMuaKa, MeTaHona, nepepaboTku HedTw);

- yMeTb NPOBOAMUTL PACYETbl NO XUMUYECKUM dopMynam wu
YPAaBHEHMAM  XUMUYECKUX  peakuuin € MCMONb30BAHWUEM
(usmyeckux BenuumH (maccol, obbema rasoB, KONMYeCTBa
BEIWECTBA), XaAPAKTEPU3YIOWMUX BEIWECTBA C KONMYECTBEHHOI
CTOPOHbI: PacyeTbl MO HAXOXAEHUKD XUMWMYECKOW opmynbl
BEWeECTBA; pacyeTbl Macchl (o6bema, KOJMYeCTBa BELWecTBa)
NPOAYKTA peakuuu, ecnu 0fHO U3 UCXO[HbIX BELeCTB AaHO B BUAE
pacTBopa C oOnpefeneHHon MaccoBOW [oNeid PacTBOPEHHOro
BEWeCTBA MAM JaHO B M36bITKE (MMEeT npuMmecH); pacyeTbl
MAaccoBOW unu 0OBEMHOW [OAM BbIXOAA NPOAYKTA PeaKuuu;
pacyetbl TemnoBoro 3ddeKTa peakuuid, 0O6bEMHbIX OTHOLWEHWI
rasos;

- YMeTb BbIABAATL XapaKTepHble MNPU3HAKU W B3aUMOCBA3b
M3YYEHHbIX NOHATUIA, NPUMEHATb COOTBETCTBYIOWME NOHATUA NP
OMUCAHUM CTPOEHUA U CBOWCTB HEOPraHMYecKUx U OpraHuyeckux
BEWECTB U UX NPEBPALLEHUIA; BbIABNATD B3aUMOCBA3b XMMUYECKUX
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3HAHUI C NOHATUAMMU U NPEACTaBNEHUAMU APYTUX NPEAMETOB Ans
bonee 0CO3HAHHOTO MOHUMAHWUA U OOBACHEHMA CYUHOCTU
MaTepUanbHOr0  eAWHCTBA  MMPA; MCNONL30BATb  CUCTEMHbIE
XMMUYECKME 3HAHWMA ANA  0ObACHEHWA UM NPOrHO3UPOBAHMA
ABNEHUN, UMEIOLMX €CTECTBEHHOHAYYHYIO MPUPOAY;

- YyMeTb MCNO/Mb30BaTb HAUMEHOBAHUA XUMUYECKUX COEAMHEHM
MEXAYHAPOAHOro COK03a TEOPETUYECKOW U NPUKNALHOM XUMUK U
TPUBMANbHbIE HA3BAHMA BELECTB, OTHOCAWMXCA K W3YYEHHbIM
Knaccam  OpraHuYeCKUX U HEOPraHUYeCKUX  COEAMHEHW;
MCMONb30BATh XMMUYECKYIO CUMBOMIUKY ANIA COCTABAEHUA (opMyn
HEOPraHMYeCKMUX BelWeCTB, MONEKYAAPHbIX W CTPYKTYPHbIX
(pa3BepHyTbiX,  COKPALWEHHbIX W CKenetHblx)  dopmyn
OpraHMYyeckux BeWeCTB; COCTABAATb YPABHEHWUA XUMWUYECKUX
peakumin W pacKkpbiBaTb  UX  CYWHOCTb:  OKWCAUTENbHO-
BOCCTAHOBUTENIbHbIX ~ peakuuid  NOCPeAcTBOM  COCTaBNEHUA
3NeKTPOHHOr0 BanaHca 3TUX peakuui; peakuuin MOHHOTo 0OMeHa
nyTeM COCTaBAEHUA WX MNOJHBLIX W  COKPALEHHBIX WMOHHBIX
VPaBHEHWA; peakLui rMaponn3a, peakuuit
KoMmnnekcoobpa3oBaHus (Ha npumepe TUAPOKCOKOMMIEKCOB
UMHKA U aNIOMUHWA); NOATBEPKAATb XAPAKTEPHbIE XMMUYECKUe
CBOICTBA BEWECTB COOTBETCTBYWOLWMMU 3IKCMEPUMEHTAMMU U
3aNUCAMU YPAaBHEHUM XMMUYECKUX PeaKLnid;

- yMeTb KnaccupuumpoBatb HEOPraHWYeCKWe W OpraHuyeckue
BEWECTBA U XMMUYECKME PeaKuuu, CaMoCTOATENbHO BbIOMPATh
OCHOBAaHMA W KPWUTEPUM [Na  KAACCMDUKALUMKM  U3YyYaeMblX
XMMUYECKUX O0OBLEKTOB; XapaKTepu3oBaTb COCTaB M BaXHelwwue
CBOWCTBA BELWECTB, NPUHAANEXKALWMX K ONPELeNeHHbIM Knaccam u
rpynnam coepuHeHuii (NpocTble BELWECTBa, OKCUABI, TMAPOKCUAbI,
CONU; YrNeBOAOPOAbl, NpocTble 3upbl, CNUpThl,  (eHoNbI,
anbaeruabl, KeToHbl, KapOOHOBblE KWUCNOTHI, CAOXHbIE 3(UpHI,
KUPbI, YINeBOAbl, AMUHbI, AMUHOKUCAOTEI, OGENKW); NPUMEHATH
3HaHMA 0 COCTABE W CBOMCTBAX BELECTB /1S IKCNEPUMEHTANbHOA
NPOBEPKMU TMNOTE3 OTHOCUTENIbHO 3aKOHOMEPHOCTeH NpoTeKaHus
XMMUYECKUX peakuud M NpOrHO3MPOBAHWUSA BO3MOXKHOCTEH WX
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OCYLLECTBACHUA;

- YMeTb NOATBEP¥AATb HA KOHKPETHbIX NpUMepax xapakrep
3aBMCUMOCTW  PEAKLUMOHHON  CnoCOBHOCTM  OpraHMyeckux
COeAMHEHWIA OT KPAaTHOCTM 1 TUNA KoBaneHTHoM cesa3u (" "u ""),
B3aUMHOTO BAMAHUA aTOMOB M FPYNN aTOMOB B MONIEKYNAX; @ TAKKe
0T  0COBEHHOCTE  peanu3auuMu  PasaMyHbIX  MEXaHWU3MOB
NPOTEKAHWA peaKLnii;

- yMeTb XapaKTepu30oBaTb INEKTPOHHOE CTpoeHue aTomoB (B
OCHOBHOM W BO30YXAEHHOM COCTOSIHUM) U MOHOB XUMMYECKUX
anemeHtoB 1 - 4 nepuopos [lepuognyeckon cucremsl [.W.
Menpgeneesa W ux BaneHTHble BO3MOXKHOCTM, UCNONb3YA NOHATMA
"s', "p", "d-3neKTpoHHbIe" Op6UTANK, IHEPreTUYECKUE YPOBHU;
0OBACHATL 3aKOHOMEPHOCTM WM3MEHEHUA CBOWCTB XUMUYECKMUX
3N1eMeHTOB W 06pasyemblx UMW COEAMHEHW No nepuopam u
rpynnam;

0K 02. Ucnonb3osatb
COBPEMEHHble
CpeacTea NOMCKa,
aHanunsau
WHTEepnpeTaunu
MHOPMALUK U
NH(OPMALIMOHHbIE
TEXHONOTUK ANA
BbINONHEHUA 33734
npodeccnoHanbHoMn
[eATeNbHOCTH

B 06nacTv LeHHOCTM HAyYHOTO NO3HAHMUA:

- ChOpPMMPOBAHHOCTb MWPOBO33PEHMS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUA Hayku W 06LWeCTBEHHO
NPaKTUKMK, OCHOBAHHOO HA AMANOTre KyNbTyp, CNOCOOCTBYOWErO
0CO3HAHWIO CBOErO MECTa B NONUKYNLTYPHOM MUPE;

- COBEpPLEHCTBOBAHWE A3bIKOBOW U YUTATEIbCKOW KYNbTYPbl KAK
CpeAcTBa B3aUMOAENCTBUA MEXKAY NIOABMU M NO3HAHWUA MUPA;

- 0CO3HAaHME LEHHOCTM HAYYHOW [EeATeNbHOCTW, TOTOBHOCTb
OCYWECTBAATL NPOEKTHYIO U UCCNef0BATENbCKYIO ACATENbHOCTD
WHAMBUAYANLHO U B rpynne;

OBnapeHue yHUBEpCaNbHbLIMU YYEOHbLIMM NO3HABATENbHBIMMU
NeACTBUAMMU:

) pabota ¢ uHpopmaumei:

- BNAZETb HABbIKAMKM NOMYYEHUA UHDOPMALUKM U3 UCTOYHUKOB
Pa3HbIX TUMOB, CAMOCTOATENbHO OCYLWECTBAATH NOMCK, aHanu3,
CUCTEMATU3ALUID U MHTEPNPETaLMID MHGPOPMALUK Pa3NUYHBIX
BUOB U OPM NpeAcTaBAEHUS;

- yMETb MNAHWPOBATh M BBLINMOJHATE XUMWUYECKUA 3IKCMEPUMEHT
(NpeBpalleHns  OpPraHUYecKUX BELWECTB MNPU  HArpeBaHuu,
nofyyeHne 3TUNEHA U M3yYyeHUe ero CBOWCTB, KayeCTBEHHble
peakLMu Ha anbaeruapl, Kpaxman, yKCyCHYI KUCNOTY; AeHaTypaLus
6enKoB Npu HarpeBaHWM, UBETHbIE peakuun GenKoB; NPoBOAUTHL
peakLuu MOHHOTO 06MEHa, onpeaensTb CPeAy BOAHbIX PACTBOPOB,
KaueCcTBEHHble peakuuum Ha cynbat-, kapboHatT- U xa0pua-
AHMOHDbI, HA KATUOH AMMOHMSA; PELWaTb 3KCNEPUMEHTANbHbIE 334a4M
no Ttemam “"Metannbl” u "HemeTannel") B COOTBETCTBUM C
npaBMNamMm TexHnku 6e30nacHoCTM Npy 06paLLeHnn ¢ BeLeCcTBaMu
W nabopatopHbiM 060py[OBaHWEM; NpPEACTaBAATb PE3YNbTaThI
XMMUYECKOro 3KcnepumeHta B dopme 3anucu  ypaBHEHUIA
COOTBETCTBYIOWMX peaKLuii u GopmynupoBaTh BbIBOAbI HA OCHOBE
3TUX Pe3yNbTaToB;

- YMETb aHANU3MPOBATL XUMUYECKYK WH(OPMALMIO, NOMyYaeMyI0
W3 pa3HbIX WCTOYHMKOB (CPEeACTB MAcCOBOW MHGOpMaLUKW, CETb
WMHTepHeT u apyrue);

- BJIAfeTb OCHOBHbIMM METOLAMM HAYYHOTO NMO3HAHWUS BELLECTB U
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- €034aBaTb TEKCTbl B Pa3AMyHbIX (opMaTax C Y4eToM
Ha3HayeHUs MHGOPMALMKM W LeneBoid ayauTopuu, Bblbupas
ONTUMaNbHY HOpMy NPeACTaBNeHUs U BU3yanu3auum;

- OLUEHWBATb [OCTOBEPHOCTb, NErMTUMHOCTL UH(OpPMaLKK, ee
COOTBETCTBME NPABOBbIM U MOPANbHO-3TUYECKUM HOPMaM;

- MCNoNb30BaTh CPeACTBa MH(DOPMALMOHHbIX "
KOMMYHUKALUMOHHbIX TEXHONOTUA B pelWeHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPraHU3auuoHHbIX 3aa4 ¢ cobriofeHnem
TpeOOBAHWIA 3PrOHOMUKM, TEXHUKW 6E30MACHOCTM, TUTHUEHBI,
pecypcocbepexeHns, NpaBOBbIX WM 3TUYECKMX HOPM, HOPM
MH(OpPMaLMOHHOI Ge3onacHoCTH;

- BNAMIETb HABbIKAMMW PACNO3HABAHMA U 3aWKUTbI MHOPMAL MK,
MH(OPMALMOHHO HE30NacHOCTU IMYHOCTY;

XMMUYECKUX ABNeHui (HabntofeHue, M3MepeHue, SKCMEpPUMEHT,
MOLENUPOBAHNE);

- yMeTb NPOBOAWTb pPACYETbl MO XMMWUYECKUM GdopMynam W
YPAaBHEHMAM  XUMUYECKUX  peakuuin € MCMONb30BAHWUEM
(hU3NYeCKUX  BENIWYMH,  XapaKTepusylwWwux  Bewecrsa ¢
KOJIMYECTBEHHOM CTOPOHbI: MACChI, 06beMa (HOpManbHble YyCNOBUSA)
rasoB, KonuWyecTBa BeWECTBA; WCNONB30BATb  CUCTEMHbIE
XUMUYECKUE 3HAHUA JNA NPUHATUA pPEWEHUH B KOHKPETHbIX
MU3HEHHBIX  CUTYaUMAX, CBA3AHHbIX C BEWEeCTBAMWU U WX
NPUMEHEHUEM;

- yMeTb CAMOCTOATENIbHO NNAHUPOBATb M NPOBOAWUTD XUMUYECKWI
3KCnepuMeHT (NonyyYeHue n n3yyeHue CBOWCTB HEOPraHUYECKUX 1
OPraHMyYeCcKux BeLlecTB, KAYeCTBEHHble pPeaKuWu yrneBofopoaoB
Pa3IMYHbLIX KNACCOB W  KUCIOPOACOAEPHKALMX OPraHnyecKkux
BELECTB, pelleHne 3KCNepUMEHTANbHbIX 334a4 N0 Pacno3HaBaHMIO
HEOPraHWYeCKUX UM OpraHWYeCcKux BewecTB) ¢ cobnogeHuem
npasun 6e3onacHoro obpaleHuns ¢ BelwecTBamm u 1abopaTopHbIM
000pyA0BAHUEM, tdopmynuposatb uenu uccnefoBaHua,
NpefoCTaBNATb B PA3NUYHOW (DOPME Pe3ynbTathl IKCNMEPUMEHT],
aHanU3MpoBaTh M OLLEHWBATb UX LOCTOBEPHOCTD;

- YMEeTb OCYIECTBAATL LENEHANPABNEHHBIA MOUCK XUMUYECKOI
WHQOPMALMKM B PA3NUYHBIX MCTOYHMKAX (HAayyHas M y4yebHo-
Hay4yHas nWTepaTypa, CPeacTBa MacCoBOW WHGOpMauuu, ceTb
WHTepHeT 1 ppyrue), KpUTUYECKM aHANMU3MPOBATb XUMUYECKYHO
uHdbopmaumto, nepepabatbiBaTb €€ M WUCNONbL30BATb B
COOTBETCTBMM C NOCTABAEHHOMN y4ebHOM 3aaaveil;

- BNAAETb CUCTEMOIN 3HAHWK O MET0AAX HAY4YHOro NO3HaHuA
ABNEHWA NPUPOAbl, MCNONb3YEMblX B €CTECTBEHHbIX HayKax W
YMEHUAMU NPUMEHATb 3TU 3HAHUA NPU  IKCNEPUMEHTANbHOM
MCCNeA0BAHUM BEWeCTB W AN 00bACHEHUA XUMUYECKUX ABNEHU,
MMEIWMX MecTo B NPUPOAE NPAKTUYECKON [eATeNbHOCTH
4en0BeKa M B NOBCEAHEBHON XKU3HU;

OK 04. 3¢ deKTuBHO
B3aMMOAEeNCTBOBATb U

- TOTOBHOCTb K CaMOp4a3BUTUK, CAMOCTOATENBHOCTU U
camoonpeneneHuio;

- yMeTb MJAHMPOBATb M BBIMOMHATL XUMUYECKWIA 3KCMEPUMEHT
(NpeBpaWeHns  OPraHUYecKUx BELWECTB NPU  HArpeBaHuu,
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paboTaTb B
KONNEKTMBE U
KoMaHze

-0BlafieH1e HaBbIKaMM y4yebHO-UCCNenoBaTenbCKOM, NPOEKTHOM
W COLMANBHON AeATeNbHOCTH;
OsnapeHue YHUBEPCANbHBIMU
NeACTBUAMMU:

0) COBMECTHan AeATenbHOCTD:

- MOHMMATb W UCNONL30BATb NPEUMYILECTBA KOMAHAHOW U
WHAMBMAYANbHON paboTel;

- NPUHUMATb LENN COBMECTHON AeATENbHOCTH, OPraHU30BbIBaTL
W KOOPAMHWPOBATL AEWCTBMA NO €€ AOCTUMEHUID: COCTABAATH
nAaH AelCTBUN, pacnpepenatb poauM € Y4eToM MHEHWi
Y4YaCTHUKOB 0OCYKAATb pe3ynbTaThl COBMECTHOM paboTbl;

- KOOPAMHWPOBATL U BLINOJIHATL PaboTy B YCIOBUAX PEANBHOTO,
BUPTYaIbHOrO M KOMOUHUPOBAHHOTO B3aUMOAEUCTBUS;

- OCyWeCTBAATbL MO3UTUBHOE CTpaTerMyeckoe noBefeHue B
Pa3NMYHbIX CUTYALMAX, NPOABAATL TBOPYECTBO U BOOOPaKEHMeE,
6bITb MHULMATUBHBIM

OBnageHne yHMBepCaNbHbIMU PETYASTUBHLIMU AEUCTBUAMM:
r) npuHaTHe cebsa u Apyrux nwaen:

- NMPUHUMATL MOTUBBI U APTYMEHTBI APYIMX NIOAEH NPU aHanu3e
pe3ynbTaToB AeATENbHOCTH;

- NpU3HABaTb CBOE NPaBO W NPaBO APYrUX NOAEN HA OWMOKM;

- pa3BMBaTb CNOCOBHOCTb MOHUMATL MUP C MO3ULUKU APYTOTO
4eN0BEKA;

KOMMYHUKATUBHbLIMH

nofyyeHUe 3TUNEHA M W3Yy4YeHWe ero CBOWCTB, KAYECTBEHHbIE
peakLM1 Ha anbaerabl, Kpaxman, yKCyCHYI0 KUCNoTY; AeHaTypaLms
6eNKOB MpW HarpeBaHUM, LBETHble peakuun GenKkoB; NPOBOAWTHL
peakuuu MoOHHOTo 0BMeHa, ONpeaensTh CPeAy BOAHbLIX PACTBOPOB,
KaueCTBEHHble peakuun Ha cynbdat-, kapboHat- u xnopup-
dHWOHbI, HA KATUOH dMMOHWA,; pPellaTh 3KCNepuMeHTaZbHble 3a8a4u
no Ttemam "Metannel" u  "Hemetannel") B COOTBETCTBUM C
npaBuIaMu TEXHUKK 6€30NacHOCTU NpK 06paLLeHUM C BeLeCTBaMMU
W nabopatopHbiM 060py[OBaHWEM; NpPEACTaBAATb PE3YNbTaThI
XMMUYECKOTO 3KCMepumMeHTa B (OpMe 3anucu  ypaBHEHMWIA
COOTBETCTBYIOLWMX PeaKLuuil U HopMyNMpoBaTh BbIBOAbI HA OCHOBE
3TUX pPe3ynbTaToB;

-yMEeTb CaMOCTOATENbHO MAAHUPOBATh M MPOBOAUTL XUMUYECKMIA
3KCNepUMEHT (NOJTyYeHne U U3yyeHUue CBOMCTB HEOPraHUYECKUX 1
OPraHNYeCKUX BELECTB, KAYECTBEHHbIE PeaKkunu yrneBofOpOAOB
Pa3sNMYHBIX KNACCOB W KUCNOPOLCOAEPKALMX OPraHU4YeCcKux
BELECTB, PELIEHWe SKCNEPUMEHTANbHBIX 33434 NO PAaCNO3HABAHMIO
HEOPraHMYeCKUX W OpraHuyeckux BewecTB) ¢ cobnioaeHnem
npasun 6e3onacHoro o6paleHns ¢ BelwecTBamm U N1abopaTopHbIM
obopygoBaHueM,  (OPMYNMPOBATb  LEAM  UCCNEef0BaHMS,
NPeaoCTaBNATb B Pa3NUyHON (hOpMe Pe3ynbTaTbl IKCMEPUMEHTA,
aHanWM3MpoBaTh M OLEHNBATb UX AOCTOBEPHOCTD;

0K 07. CopencTBoBarb
COXPaHEeHMK)
OKpYXaIoWeit cpeasl,
pecypcochepexeHuio,
NPUMEHSATb 3HaHMA 006
N3MEHEHWUU KNMMaTa,
NPUHLUNbI
bepexnuBoro
Npou3BOACTBA,

3 PEeKTUBHO
[AENCTBOBATH B

B 06nacTu 3K0n0rMYecKoro BOCNMTaHuA:

- CHOPMUPOBAHHOCTL 3KONOTUYECKOW KYNbTYpbl, NOHUMAHWE
B/IMAHWA COLMANbHO-3KOHOMUYECKMX NPOLLECCOB Ha COCTOAHME
NPUMPOAHOIA WM COUMANBHOW Cpeabl, 0CO3HaHWe rNobanbHOro
XapaKTepa 3K0N0rMyeckux npobnem;

- NNaHUPOBAHWE W OCYLLECTBAEHUE [EWCTBUIA B OKPYXKatowWwen
CpeAe Ha OCHOBE 3HAHWA Uenei YCTOMYMBOr0 pPa3BUTMA
4enoBeyecTBa;
aKTUBHOE  HenpuaTue
OKpyXatoulen cpeae;

LENCTBUIA,  NPUHOCAWMX  Bpeq

- copMMpOBaTb NPEACTABNEHUA: O XMMMUYECKOWN COCTaBNAOWEN
€CTeCTBEHHOHAYYHOW KAPTWUHLI MUPA, PONU XUMUW B MO3HAHUM
ABNEHUA NpUpoabl, B (OPMUPOBAHWMU MBIWAEHWUA W KyAbTYpbI
NIMYHOCTH, ee (DYHKLMOHANLHOKM rPaMOTHOCTH, HE0OX0AUMOI ans
pelweHns NpaKTUYeCKUX 3ajay U IKONOruyecku o60CHOBAHHOMO
OTHOILEHMUSA K CBOEMY 340POBbI0 U NPUPOAHON Ccpefae;

- ymeTb cobniaaTe npaBuna 3KONOTMYECKW LenecoobpasHoro
NOBEAEHWA B ObITY U TPYAOBOW AEATENbHOCTH B LIENAX COXPAHEHMUS
CBOEro 30pOBbA U OKPYMalLWeh NPUPOAHON Cpeabl; YYUTHIBATL
ONACHOCTb BO3AEMCTBUA HA )KMBbIE OPraHW3Mbl ONpeAeneHHbIX
BEWECTB, NOHMMAA CMbICA NOKa3aTens NpeaenbHOi AonycTUMOi
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Ype3BblYaNHbIX
CUTYALMAX

- yMeHWe NPOrHo3uMpoBaTb HeGNATONPUATHbIE 3KONOTUYECKUe
noCNeACTBUSA NPeANPUHUMAEMbIX e HCTBUIA, NPEA0TBPALLATD UX;
- pacwvpeHue  OnblTa  JEATENbHOCTM  3KONOTUYECKOW
HAaNPaBAEHHOCTY;

- OB/IAAEHME HABbIKAMK y4eGHO- CCIER0BATENLCKON, NPOEKTHO U
COLMANLHOM AeATENbHOCTH;

KOHLeHTpauuu;
- YMETb NPOrHO3UPOBATh, AHANM3UPOBATL U OLEHWMBATL C MO3ULLMIA
IKONOrMYeCcKon 6e30nacHOCTM  MNOCNeACTBMA  ObITOBOM W
NPOM3BOACTBEHHOW [AEATENbHOCTM 4YeNoBeKa, CBA3AHHOW C
nepepaboTKO BEWeCTB; UCMOMb30BATL MOJYYEHHbIE 3HAHWA ANd
NPUHATUA TPAMOTHBIX PeleHnin Nnpobnem B CUTyaUMaAX, CBA3AHHbIX
C XMMUEN;

- YMEeTb 0CO3HABATbL ONACHOCTb BO3AEWCTBUA HA XWUBbIE OPraHU3Mbl
OnpepeneHHbIX BEIWECTB, NOHMMAA CMbICA NOKA3aTens npeaenbHoil
AONYCTUMOM KOHUEHTPALMK, M MOACHATb HA NpuMepax cnocobel
YMEHbIWEHUA U NPeaoTBPALLEHMA WX BPEAHOro BO3AEMCTBMA HA
OpraHv3m YenoBeka.
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3 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

3.1 O0beM y4eOHOro nmpeamMera u BUAbI y4eOHOH padoThI

Oovem | PacnpenesneHue mo
Bup yue0Hoi1 padoThI uacoe cemecTpam

1 2
MakcumanbHas yueOHasi Harpy3ka (Bcero) 68 26 42
O0si3aTesibHAsI ayAUTOPHAsI y4eOHasi HATPY3Ka 68 26 42
(Bcero)
B TOM YHCIJIE:
YPOKH
Jlexknun 36 12 24
PaKTUYECKUE 3aHATHUS 22 10 12
7a00paTOpHbIE 3aHATHS 10 4 6
KoncyabTanuu
[IpomexyTodHast aTTecTanus

[IpomexyTouHas artectanus B hopme aAudepeHIImpoBaHHOTO 3aUeTa
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4 TEMATHYECKOE INIAHUPOBAHUE YYEBHOM JUCIHUIIIUHBI «XUMMUSI»

HaumeHoBanue | Copepxanue yyebHoro matepuana (0CHoBHoe U NnpodeccuoHanbHO- O pUeHTUpPOBaHHoe), nabopatopHbie u | 06bem | Gopmupyembie
pa3fenoB u TeM NpPaKTUYeCKUe 3aHATUA, NPUKNAAHON MOaYNb 4acos KOMNETEeHL UM
1 2 4
OcHoBHOe copepXaHue
Pa3pen 1. OcHOBbI CTPOEHUA BelecTBa
Tema 1.1 OcHoBHOe copepxaHue 0K 01
Crpoenne atomoe | Teoperuyeckoe obyyeHue
XUMUYECKUX CoBpemeHHas MOAENb CTPOEHUA aToOMa. INEKTPOHHAsA KoH(Mrypauus atoma. Knaccuukauma xummyeckmux 4
SNEMEHTOB 1 3N1EMEHTOB (S-, P-, d-3nemMeHTbl). BaneHTHbIE 3N1eKTPOHBI. BaneHTHOCTb. INEKTPOHHAsA NPUPOAA XMMUYECKOA
zﬁﬂﬁggimﬁ CBA3M. 3ﬂeuKTp00TpI/1L|,aTEJ1bHOCTb. KOuBaJTEHTHaH CBA3b, €8 Pa3HOBUAHOCTU U MEXaHU3Mbl 0OPa30BaHNSA
B3 (06MeHHbIN M LOHOPHO-aKuenTopHbIi). MoHHas cBA3b. MeTannnyeckas cBA3b. BogopopaHas cBA3b.
MexmoneKynapHble B3aMMOAeNCTBUA.
N30TonNbl, 0CHOBHOE M BO36YMHAEHHOE COCTOAHWE aToMa, TMOPUAN3ALMA aTOMHbIX OpOUTanei.
MNpakTuyeckue 3aHaTnA 2
PeweHune npakTUYeCKMUX 3afaHMIA HA COCTABNEHWE INEKTPOHHO rpaduyeckux popmyn anemeHTos 1-
nepuoaoB..
Pewenne 3aaaHmnit Ha UCNONBb30BAHWE XMMWYECKOW CUMBOIMKM U HA3BAHWN COEAMHEHNI N0 HOMEHKAATYpe
MEXAYHAPOAHOTO COK3a TEOPETUYECKON| U NPUKNAAHON XUMUU U TPUBUANBHbBIX HA3BAHMIA ANA COCTABNEHUA
XUMMYECKMUX GOpMyN ABYXaTOMHbIX COeMHeHM (OKCMAOB, CyNbMUAOB, TMAPWAOB W T.M.) U APYrUX
HEOPraHUYeCKUX COeANHEHUI OTAENbHBIX KNACCOB.
Tema 1.2 OcHoBHOe copepxaHue OK 01
[lepuoanyeckui Teoperuyeckoe obyyenue 0K 02
3aKOH M TAONMLA | nakruyeckue 3aHsTus
H.N. Menpeneesa .
MNepuognyeckas cuctema xummnyeckux anementos [1.W. Mengeneesa. Dusnyeckuin cmbicn MNepuoanyeckoro
3aKkoHa [1.U. MengeneeBa. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XUMUYECKNX NEMEHTOB, 06pa3yeMbix UMK 1

MPOCTBIX U CIOXHbIX BEWECTB B COOTBETCTBUM C MONOKEHUEM XUMUYECKOTO 31eMeHTa B [lepuoanyeckoi
cucteme. MUpoBO33peHYECKOe U HayyHoe 3HadeHue [epuopunyeckoro 3akoHa [1.W. MeHgeneesa. [1porHo3sl
N.W. Menpeneesa. OTKpbITUE HOBbIX XMMUYECKUX 3IEMEHTOB.

PeweHne npakTUKO OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aAAHUIA HA XaPAKTEPM3ALMI0 XMMUYECKNX INEMEHTOB
«MeTtannnyeckue / HemeTannnyeckue CBOWMCTBA, 3NEKTPOOTPMLATENbHOCTb M CPOACTBO K INEKTPOHY
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XUMUYECKUX 3NEMEHTOB B COOTBETCTBME C UX INEKTPOHHBIM CTPOEHUEM U NONOXEHWEM B NEPUOLUYECKON
CUCTEME XMMUYECKUX anemeHToB [l.W. MeHpgeneeBay.

Pa3spen 2. Xumuueckue peaxiuu

Tema 2.1. Tunsl
XUMUYECKUX
peakLuit

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyeHue

Knaccudukauma v TUNbl XMMUYECKUX PEAKLMIA C yYacTUeM HeopraHmyeckux sewects. KonnyecrseHHble
OTHOWEHWUA B XUMUU. OCHOBHbIE KONIMYECTBEHHbIE 3aKOHbI B XUMUW M PacUeTbl N0 yPaBHEHUAM XMMUYECKUX
peakumii. Monb Kak eanHULA KoNMYecTea BelecTsa. MonapHas Macca. 3aK0HbI COXPAHEHUA MACChl U IHEPTUU.
3akoH ABoraapo. MonspHblit 06bem razoB. OTHOCUTENbHAA NNOTHOCTb ra30B.

Peakumu Komnnekcoo6pa3oBaHWA € y4acTMEM HEOPTraHUYECKMX BELECTB (Ha NpuMepe r’MAPOKCOKOMMIEKCOB
UMHKA W aNIlOMUHUS).

ﬂpa KTU4eCKHUe 3aHATUA

CocTaBneHue ypaBHEHUI peaKuuil CoeIMHEHUSA, PA3N0XEHUA, 3aMelleHNs, 0OMeHa. YpaBHeHUs peaKLuid
FOPEHWS, MOHHOTO 0OMEHA, OKMCNEHUS BOCCTAHOBNEHUS.

Pacyer KONMUECTBEHHbBIX XapaKTEPUCTUK MCXOAHbIX BEWECTB M NPOAYKTOB peakuuu. Pacuet KonuyecTBeHHbIX
XapPaKTEPUCTUK NPOAYKTA PEAKLUU COEANHEHUS, ECIU OHO U3 BELLECTB AAHO B U3OBITKE U/UNU COREPKUT
npumeck. Pacyet MmaccoBoi unu 06bEMHO 40U BbIXOAA NPOAYKTA PEAKLUW COEANHEHUSA OT TEOPETUYECKM
BO3MOXHOr0. PacueT 06beMHbIX OTHOWeEHWI ra3os. Pacuet macchl (06bem, KONMYECTBO BeLWECTBA) NPOAYKTa
peaKLMu, eCu OJHO U3 BeLWeCTB AAHO B BUAE PAaCTBOPA C ONpeAeNeHHON MacCoBOM foNel PacTBOPEHHOro
BEIECTBA.

YpaBHEHWA OKUCNEHUs- BOCCTaHOBAEHUA. (TeneHb OKMcneHus. OKUCAUTENb U BOCCTAHOBUTENb. OKUCAUTENBHO-
BOCCTAHOBUTENbHbIE PEaKL MK B NPUPOJE, TPOU3BOACTBEHHBIX MPOLIECCAX W XKU3HEAEATENbHOCTA OPraHN3MOB.
OKMCAUTENbHO- BOCCTAHOBUTENbHbIA NOTEHUMAN cpeabl. COCTAaBNEHNUE W YPABHUBAHUE OKUCIUTENLHO-
BOCCTaHOBMTENbHBIX PEAKLMI METOZIOM INEKTPOHHOTO BanaHca. TUMUYHbIE HEOPraHUYECKUE OKUCIUTENN U
BOCCTAHOBUTENM. INEKTPOIM3 PACTBOPOB M PACNAABOB CONEN.

0K 01

Tema 2.2.
IneKTpoAUTUYECKa
A AUCCOLMALUA W
WOHHBI 06MEH

OcHoBHO® coaepxdaHue

Teopernyeckoe obyyeHue

Teopus INEKTPOAUTUYECKO anccoumanmu. Peakuum noHHoro o6meHa. CoctaBneHune peakuuini MOHHOTO 0O6MeHa
nyTem COCTABAEHUSA UX NONHBIX U COKPALLEHHBIX MOHHbIX YPABHEHUA,

Fmaponu3 conei. 3HayeHue ruaponusa B 6Monormyecknx obMeHHbIx npoueccax. pumeHeHue ruaponu3a B
NPOMbILUIEHHOCTH.

JlabopaTtopHble 3aHATHS

JlabopaTopHas pa6oTa «Peakumu rugponusar.

0K 01
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WccnepoBanue cpenbl pacTBOPOB COMeid, 06PAa30BAHHbIX CUAbHBIMU U CNAOLIMU NMPOTONUTAMM, U UX PEAKLMI C
pacTBOpamMu Wenoyu U kapboHata Hatpus. CocTaBneHue peakuuin ruapoau3a conei.

KoTponsHas CTpoeHue BeWecTBa ¥ XMMUYECKUE PEaKLUK.
pabota 1
Pa3zpen 3. CrpoeHue M CBONCTBA HEOPraHWYECKNX BeWeCTB
Tema 3.1. OcHoBHOe copepxaHue 0K 01
Knaccupukaums, | Teoperuyeckoe obyyenue 0K 02
HOMEHKNATYPA U NpenmeT HeopraHUyecKoil Xxummun. B3anmocs3b HeopraHuyeckux Bewwects. Knaccubukauma HeopraHuyeckux
CTpOEHKE ewects. NpocTbie U cnoXHble Bewectsa. OCHOBHbLIE KNACChl CIOXHBIX BelecTs (OKCUAI, TMAPOKCHAbI,
HEOPTAHUYECKUX | kucnoTel, conu). HOMEHKNATYpa U Ha3BaHWE HEOPraHWYEeCKMUX BELECTB UCXOAA U3 UX XUMUYECKOW opMyIbl
BEleCTs WNU COCTABNEHNE XMMUYECKOW DOPMYNbI UCXOAA U3 HA3BAHMA BELLECTBA NO MEXAYHAPOAHON UW TPUBMANBHOW
HOMEHKNaType.
MexmonekynapHble B3aumopeictena. Kpuctannorugpatsl. ArperatHble COCTOAHWUA BEWECTBA.
KpucTtannuueckue u amopdHble BewwecTa. TUnbl KPUCTANIMYECKUX PEWeToK (aTOMHAsA, MONEKYNAPHAS, MOHHAS,
MeTannuyeckas). 3aBUCMMOCTb PU3NYECKUX CBONCTB BELWECTBA OT TMNA KPUCTANNMYECKOW pelweTKu. MpuunHel
MHOTro06pa3us BELeCTs.
CoBpeMeHHble NpesCTaBNeHUsA O CTPOEHUM TBEPABIX, UAKUX U ra3006pa3HbIx BewecTs. uakue kpuctanasl.
lMpakTuueckue 3aHATUA
PeweHue 3aaay Ha pacyeT MaccoBoOM oM (MACChl) XMMUYECKOTO InemMeHTa (CoeiMHeHuna) B Monekyne (cmecu).
Pewenune npakTUyeCcKnx 3aAaHnii No KNACCUPUKALMK, HOMEHKNATYPE U XUMUYECKMM (POPMYNAM HEOPTraHNYEeCKMX
BEWECTB Pa3NMyYHbIX KNaccoB (Ha3blBaTb WM COCTaBAATb (DOPMYNbI XUMWUYECKUX BELLECTB, ONpeAensTh
NPUHAANEKHOCTb K KNnaccy).
NCTOYHMKKM  xuMuyeckon uHbopmaumn (HayyHas UM y4eOHO-HAayyHas nuTepaTypa, CPeACTBa MAaCCOBOW
MH(OpMauum, cetb MHTepHeT u apyrue). NMouck MHGopMaLmMu no Ha3BaHUAM, UAEHTUMUKATOPAM, CTPYKTYPHbBIM
thopmynam.
Tema 3.2. Ousuko- | OCHOBHOe copepxaHue OK 01
Xnmu4eckne Teopertnyeckoe obyyeHue 0K 02
CBOIACTBA ,
HEOPFAHWYECKHX MeTannsl. 06wme dbusmnyeckue u xumuyeckue CBoiicTea Metannos. Cnocobbl nosydeHus. 3HaYEHWE METANNOB U
sewecTs HEMETanNoB B NPUPOAE U KU3HEAEATENbHOCTU YeNnoBeka 1 opraHu3moB. Koppo3us MeTannoB: BUAbI KOPPO3WH,

cnocoObl 3aWNTbI METANNOB OT KOPPO3UM,

Hemetannsl. 06wue husnyeckue n xumuyeckue CBOIMCTBA HemMeTannoB. TunuyHble cBoicTBA MeTannos IY- VI
rpynn. Knaccudukaums v HOMEHKNAtypa COoeMHEHWI HemeTannoB. KpyroBopoTbl BWUOreHHbIX 3NEMEHTOB B

npupoge.
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XMUYeCKKUe CBOICTBA OCHOBHbIX KNACCOB HEOPraHUYECKMX BelwecT (OKCUMA0B, TMAPOKCUA0B, KUCNOT, CONEN 1
Ap.). 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB MPOCTbIX BEWECTB, BOLOPOAHbIX COEAUHEHWIA, BbICLUIMX OKCU0B W
TMAPOKCHAOB.

ﬂpa KTU4eCKHUe 3aHATUA

CocTaBneHue ypaBHEHWI A XMMUYECKUX PEAKLMA C y4yacTMEM MPOCTHIX M CAOMKHbIX HEOPraHUYECKUX BEWeCTB:
OKCM[0B META//IOB, HEMETAN0B U aM(POTEPHBIX 3EMEHTOB; HEOPraHUYECKUX KMCNOT, OCHOBAHUI U aM(BOTEPHBIX
rMAPOKCUA0B, HEOPTraHUYECKUX CONMENA, XapaKTepPU3yIoLWKUX UX CBOMCTBA.

PelweHne NpaKTUKO- OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aAaHWit Ha CBOMCTBA M MOJy4EHUE HEOPraHUYeCKUX
BELLeCTB.

JlabopaTtopHble 3aHATHS

JlabopatopHas pa6ota «CBOMCTBa METANNOB U HEMETANNOBY.

WccnegoBaHue U3NYECKUX U XMMUYECKUX CBOWCTB META/INIOB M HEMETANNOoB. PeweHue 3KCNepUMEHTaNbHbIX
33/1a4y NO CBOWCTBAM XMMWUYECKUM CBOKCTBAM METANNOB M HEMETANNO0B, MO PAacnoO3HABAHWUIO U MOJYyYEHWUIO
COeMHEHWI METaIOB M HEMETA/INOB.

Tema 3.3. OcHoBHOe copepxaHue 0K 01
MNpou3soacTBo Teopernyeckoe obyyeHue 0K 02
HEOPTAHUMECKUX  T0Gme npeacTaBneHus 0 NpOMbIWAEHHBIX CMOCOGAaxX NONYYEHUA XMMUYECKUX BewecTB (Ha npumepe
BeWEeCTB. 3HAYEHNE| nnoy3poACTBA aMMUAKA, CEPHOI KMCAOTHI).
WNPUMEHEHUE B | YepHas W wuBeTHAsa metannyprua. [IpakKTMYeCKOe NPUMEHEHWE 3NEeKTPONU3a ANA NONYYEHUA WENOYHBbIX,
ObITY M Ha LENOYHO3EMESbHBIX METANNOB M aNlOMUHKA. CTEKNO U CUAMKATHAA MPOMbIWIEHHOCTb.
npouU3BOACTBE Mpo6nema 0Tx0A0B 1 NOGOYHbLIX NPOAYKTOB.

MpakTuyeckue 3aHATUSA

PeweHne npaKTUKO- OPUEHTUPOBAHHBIX 3aJaHUA O POMU HEOPTraHMYEeCKOW XUMWUM B PA3BUTUW MEAWLMHDI,

CO3AaHWUK HOBbIX MaTe€pUanoB (B CTPOMTELCTBE W AP. OTPAC/AX MPOMBILWAEHHOCTH), HOBBIX UCTOYHUKOB IHEPTUM

(anbTepHATUBHBIE UCTOUYHWUKM 3HEPruM) B peweHuu npobnem 3KONOrUYeCKoW, IHEPreTUYecKoi U NUILEBOi

6e3onacHoCTU.
KoHTponbHas CBoil

BOWCTBA HEOPraHWYeCKUX BELLeCTB.
paboTta 2
Paspen 4. CTpoeHue 1 CBOICTBA OPraHNYECKNX BeLeCTB
Tema 4.1. OcHoBHOe copepXaHue 0K 01
Knaccupukaums, | Teoperuyeckoe obyyenue
CTPOEHUE W

I'Ipe,u,meT opranqecxoﬁ XxuMuu. Bzanmoceasb HeoOpraHM4eCKnx n OpraHnYeCKmnx sewecTs.
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HOMeHKNaTypa
OpraHMyecKux
BELLECTB

XMMUYeCcKoe CTpOeHMe Kak NopaaoK COeAMHEeHUA aTOMOB B MONEKYNE COrNAcHO MX BaneHTHOCTWU. OCHOBHbIE
MOMOKEHNA TEOPUU XUMUYECKOTO CTPOEHMA OpraHnyeckux coeamnHennin A.M. bytneposa. YrnepogHsiit ckener
OpraHnMyeckon monekynbl. MoneKyaspHbIe U CTPYKTYPHble (Pa3BepHYTHIE, COKPALLEHHbIE) XMMUYECKUe (POopMybI.
3aBMCUMOCTb CBOMCTB BELWECTB OT XMMWUYECKOrO CTPOEHWUs monekyn. M3omepusa u usomepbl (CTPYKTYpHAS,
reomeTpuyeckas (UucTpaHc usomepus). KpaTHOCTb XUMUYECKOW CBA3M.

MoHatue o PyHKUMOHaNbHOW rpynne. MpuHUMNbl KnaccuPuKaumm opraHnyecknx coeguHeHmnin. MexpayHapoaHas
HOMEHKNATYPa M MPUHLMNbI HOMEHKNATYPbI OPraHMYeCKUX COeUHEHUI.

ﬂpalcmqecuue 3dHATUA

HomeHKnaTypa OpraHuvyeckux COeAMHEHUH OTAENbHbIX KNACCOB  (HACLIWEHHblE, HEHACHIWEHHbIE W
apoMaTUYecKue yrneBoJopOALl, CAUPTLI, (heHONbI, ANbAEruabl, KETOHbI, KApHOHOBbIE KUcnoTel U Ap.) CocTaBneHue
NONHBIX U COKPALLEHHbIX CTPYKTYPHBLIX (DOPMYN OPraHUYeCKWUX BEWeCTB OTAENbHbIX KNaCcCOB, UCNONb3yA UX
Ha3BaHWA NO CUCTEMATUYECKOW HoMeHknatype. PacuyeTbl npoctedwei (Gopmynbl OPraHUYeCcKOW MONEKYAbI,
MCXOAA U3 3NIeMEHTHOrO cocTasa (B %0).

Tema 4.2.
CBoicTea
OpraHuyecKmx
COEAMHEHUN

OcHoBHOE copepxaHue

Teopetuyeckoe obyyeHue

DU3MKO- XUMUYECKME CBOWCTBA OPraHUYECKUX COEAUHEHUI OTAEbHBIX KNACCOB (0COBGEHHOCTU Knaccubukayuu
W HOMEHKNATYPbl BHYTPW KNACCa; roMONOrMYeckuil pag v obwas opmyna; usomepus; Gu3nyeckue CBOICTBA;
XUMUYECKWe CBOMCTBA; CNOCOOBI NonyYeHus):

— npefenbHble yraeBoaopoabl. [opeHne MeTaHa Kak 0aMH U3 OCHOBHbIX MCTOYHMKOB TEMMA B MPOMbIWAEHHOCTH
n 6biTy. CBOICTBA NPUPOAHBIX YTNEBOAOPOA0B, HAXOXKAEHUE B NPUPOAE U NPUMEHEHMUE aNKAHOB;

— HenpefenbHble U APOMATUYECKKUE YrNeBoAopoAabl. [Tonumepu3aunsa 3TUNEHA KaK OCHOBHOE HanpaBneHue ero
MCNonb30BaHUA. [OpeHue aueTuneHa Kak MCTOYHWMK BbICOKOTEMNEPaTypHOro NAaMeHu ANA CBAPKWM U Pe3KM
METannoB.;

— KNCNOPOACOAepKalime coeauHeHns (CNUpTbl U NpocTbie 3 upbl, GEeHONbl, anbAeruibl U KETOHbI, KAPOOHOBbIE
KWCNOTbl M UX NPOW3BOAHbIE). [PaKTUUYECKOE NPUMEHEHWE STUNEHTIUKONA, TULUepVHa, ¢heHona. NpumeHeHue
(hopmanbaeruaa, aueTanbaeruaa, YKCYCHoM KucnoTel, Mbina Kak Conu BbICWKMX KapOOHOBLIX KucnoT. Motowme
CBOWCTBA MbINaA;

- a30TcoaepKalme coeauHeHUsa (aMUHbI U AMUHOKUCIOTHI, Genku).

Knaccudpukaums v 0co06eHHOCTU opraHMYecknx peakunii. PeakunoHHble ueHTpbl. Pagukansl. NepeoHavyanbHble
NOHATUA O TUNAX U MEXaHW3Max OpPraHUYeCcKnX peakuun.

ﬂpalcmqecxue 3dHATUA

0K 01
0K 02
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PeweHune yenoyek NnpeBpaleHnini Ha TeHETUYECKYIO CBA3b MEXAY KNACCAMU OPraHNYeCKUX COeAUHEHUI C
COCTaBNEHUEM HA3BaHWUI OPraHUYeCKUX COeAUHEHNI NO TPUBUANBHON UM MEXAYHAPOAHON CUCTEMATUYECKOW
HOMEeHKnaType. PelweHne pacyeTHbIX 33434 N0 YPABHEHMAM DEAKLUMN € Y4ACTUEM OPraHUYECKUX BELECTB.

JlabopaTtopHble 3aHATHS

JlabopatopHas paboTa «[lonyyeHne 3TUAEHa U U3YYEHNE ero CBOWCTB».

MNonyyeHue 3TMNEHA U3 3TAHO/A B NABOPATOPUM U U3YYEHUE er0 (PU3MYECKUX U XMMUYECKUX CBOICTB.
CocTraBneHue peakuuit NpUCOEAMHEHUA N OKMCNEHUA HA NpUMEpe 3TUNeHa. PeleHne pacyeTHbIX 3apay €
MCNONb30BAHMEM MAOTHOCTU ra30B N0 BOAOPOAY U BO3AYXY.

Tema 4.3. OcHoBHOe copepxaHue 0K 01
Opranuyeckue Teopetnyeckoe obyyeHue OK 02
BeleCTBa B BuoopraHuueckue coefuHeHns. MpumeHeHne u Buonornyeckas ponb yrneoaos. OKUCAEHWE yrneBoaos —
KUSHEACATENLHOCT | yeToyHMK 3HEPrumn MBbIX opraHn3mMoB. 06nacTu npUMeHeHWA aMUHOKUCAOT. TpeBpaleHns 6eNKoB NuiLM B
W HenoBeka. opraHusme. buonornyeckue pyHkumu 6enkos. buonornyeckue GyHKUMM KMpPoB. Ponb OpraHUyecKoi Xumum B
Mpoun3sBoacTso U peweHun npobnem nuwieBoi 6e30nacHOCTH.
MpUMeHeHue HykneuHoBblE KMCNOTBI: COCTAB U cTpoeHue. CTpoeHne Hykneotuaos. Coctas HykneuHosbix kucnot (AHK, PHK).
OpraHnyecKkmx PofIb HYKNEUHOBbBIX KUCIOT B XU3HEAEATENbHOCTU OPraHU3MOB.
BELECTB B Mpou3BOACTBO OPraHWYECKUX BELECTB: NMPOM3BOACTBO METaHONa, nepepabotka HedTu. Monauatuned Kak
MPOMBILAEHHOCTH | KDYMHOTOHHAXHBIA NPOAYKT XMMUYECKOr0 NPon3B0ACTBA. [IpuMeHeHme 3TuneHa. MTPOM3BOACTBO U NPUMEHEH e
KayuyKa v pe3uHbl.
CUHTETUYECKME U UCKYCCTBEHHbIE BONMOKHA, UX CTPOEHUE, CBOMCTBA. paKTUYECKOe UCMONb30BAHUE BOMOKOH.
CHHTETUYECKME NAEHKMU: M30AALMA AN NPOBOAOB, MEMOPaHbLI A5 ONPECHEHWUA BOAbI, 3AMTHbLIE MAEHKU Ans
aBTOMOGUNEN, NNACTBIPU, XMPYPrUYeCcKMe noBA3KU. HOBbIE TEXHONOrMW AanbHEMlWero COBEpLEHCTBOBAHUSA
MOJIMMEPHBIX MAaTEPUANoB.
Ponb opraHuyeckoi xumun B pelweHun npobaem aHepreTuyeckoi 6e30NacHOCTH, B Pa3BUTUU MEAULMHDI,
CO3[aHWUM HOBbIX MATEPUASIOB, HOBbIX UCTOYHUKOB IHEPTMM (aNIbTEPHATUBHBIE UCTOYHUKM IHEPTUM).
NpakTuyeckue 3aHATUA
PelweHne NpaKTMKO- OpUeHTUPOBAHHBIX 3aiaHWiA MO COCTABNEHUI0 XUMUYECKUX PEAKLMiA, OTPAKAIOLLMX
XUMUYECKYI0 AKTUBHOCTb OPraHUYeCKUX COEANHEHUI B PA3NUYHBIX Cpeaax (NpUpoaHbIX, GUONOTMYECKMX,
TEXHOTE€HHbIX).
KoHtponbHas CT .
pabora 3 PYKTYpa W CBOWCTBA OPraHU4YeCcKuX BELLECTB.
Pa3pen 5. KuHeTuyeckue n TepMoAMHAMUYECKME 3aKOHOMEPHOCTH NPOTEKaHMA XMMUYECKNX PeaKLmii
Tema 5.1. OcHoBHOe copepxaHue 0K 01
Kunetnueckue Teoperuyeckoe obyyeHue 0K 02
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3aKOHOMEpPHOCTH | XuMmuyeckue peakuun. Knaccupurauua XxuMWMYecKux peakumii: no (aszoBomy cocCTaBy (rOMOreHHble u
NpPOTEeKaHUsA reTeporeHHble), o UCNOAb30BAHUIO KAaTaNKM3aTopa (KaTaNMTUYECKWUE U HeKaTaNnUTUYeCKue).
XUMUYLCKUX CKOpOCTb peakuum, ee 3aBUCUMOCTb OT PA3NUYHbIX (PAKTOPOB: NPUPOAbI PeArupyioLLMX BELEeCTB, KOHUEHTPALWUK
peaKLuii pearvpyrwmx sewecrs, Temnepatypol (npasuno Baut-lodda), nnowaanm peakumoHHON NOBEPXHOCTH, HANNYUA
Katanu3atopa. Ponb Katanu3aTopos B NpMpoAe M NPOMbIWAEHHOM NPOM3BOACTBE.
JHeprua akTueauuu. AKTUBMPOBAHHBIA KoMnneKc. Katanu3atopel u Katanu3. Ponb KaTanu3atopos B npupoae v
NPOMbILWIEHHOM NPOU3BOACTBE.
JlabopaTtopHble 3aHATUS
N3yyeHne 3aBMCMMOCTM CKOPOCTM XMMMYECKOW PpEAKUMM OT KOHUEHTpPauuu Ppearupyrolmx BewecTs W
TemnepaTypsl.
JlabopatopHas paboTta Ha BbIGOp:
1. Jla6opatopHas pabota «Onpegenenue 3aBMCMMOCTM CKOPOCTU PEAKLMM OT KOHLEHTPALMK pearvpyrolLmx
Bewecrte». WccnegoBaHue 3aBUCMMOCTM CKOPOCTM peakuuw OT KoHueHTpauuu. OnpepeneHue KOHCTaHTHI
CKOPOCTM peakuuu rpapuyeckum MeTofomM.
2. labopatopHas pabota «OnpepeneHue 3aBUCMMOCTU CKOPOCTM Peakuuu oT Temnepatypbi». Wccnegosanue
3aBUCUMOCTM CKOPOCTM peakuuu oT Temnepatypbl. Pacyer aHepruv akTUBaLMKM peakuuu.
PeweHne npakTMKO- ODMEHTUPOBAHHBIX 33aAaHUA HA aHanu3 (aKTOpPOB, BAMAIOWMX HA W3MEHEHUE CKOPOCTU
XUMUYECKON PeakLmuu.
Temad.2. OcHoBHOe coaepKaHue
TepmopuHammnyeck | Teopetnueckoe obyuenne 0K 01
me Knaccudukauma xumudeckux peakuuin: no tennosomy 3ddekty (3K30TepMUYECKME, IHLOTEPMUYECKME), NO OK 02
3aKOHOMEPHOCTU | pGpatumocTn (o6paTumble u HeoGpatumele). Tennosble 3MEKTb XUMUYECKUX Peakuuit. TepMoxuMuyeckue
NPOTEKAHUA ypaBHeHus. 06patumMocTb peakuuil. XMMUYECKOe PaBHOBECUE W €ro CMEWEeHWe noj AENCTBMEM pPa3NUYHbIX
XUMUHECKNX (hakTOpoB (KOHUEHTpPAaUWs peareHTOB WAW MNPOAYKTOB peaKkuuu, HABJEHWEe, TEMNepatypa) AnA CO3AaHus
peaKkLui. ONTUMabHbIX YCNOBWIA NPOTEKAHWUA XMMUYECKUX MPOLLECCOB.
PasHoBecue MoHuaTue 06 3HTanbnum W 3HTponuu. IHeprus mb6ca. 3akoH lecca u cnepcteus U3 Hero. Ponb cmeweHus
XUMUYE CKUX paBHOBECHSA B TEXHONOTMYECKUX NPOL,eccax.
peakuui lpakTuyeckune 3aHATUA

MpuHumn Jle WaTtense. BamaHue paznnyHbix GAKTOPOB HA U3MEHEHMWE PABHOBECUA XUMUUYECKNX PeaKkL i,
3aKOH [OenCTBYIOWMX MACC M KOHCTAHTA XMMUYECKOro paBHoBecuA. PacuyeTbl paBHOBECHbLIX KOHLEHTpauwWi
pearvpyiolwmnx BeIWeCTB U NPOAYKTOB peakuui. PacyeTsl TennoBoro aeKTa peakuuu.

PeweHne nNpakTMKO- OPUEHTUPOBAHHBLIX 33afaHUW HA npumeHeHue npuHuuna Jle-latenbe ana HaxoXAeHUs
HanpaBleHUA CMELEHUA PABHOBECUA XMMUYECKOW peakuuMu W aHanu3 (DakTopoB, BAMAKLWMX HA CMELeHue

XUMWYECKOro paBHOBeCHA.
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JlaboparopHbie 3aHATUS

JlabopatopHas pa6ota «M3yyeHne BNMAHWA Pa3nnyHblx haKTOPOB HA CMELLEHUEe XMMUYECKOTO PAaBHOBECHSAY.
WMccneposaHne BAMAHUA U3MEHEHUA KOHLEHTPALWKM BELeCTB, peakuuu Cpeabl ¥ TeMNepaTypbl Ha CMelleHue
XUMUYECKOro paBHoBecusa. CpaBHEHME NONYYEHHbIX PE3yNbTaTOB C TEOPETUYECKU NPOrHO3UPYEMbIMU HA OCHOBE
npuHumna Jle Larense.

Koutponbhas CKOPOCTb XMMUYECKON PEAKLUM U XUMUYECKOE PaBHOBECHE.
pabora 4
Paspen 6. JlucnepcHble cucTemsl
Tema6.1. OcHoBHOE copepaHue 0K 01
AvcnepcHble Teopernyeckoe obyyeHue OK 02
CUCTEMBI U NncnepcHble cuctemsl. Konnongsle cuctembl. MCTUHHbIE pacTBOpSI. 0K 07
hakTopbl nx PacTBopeHue Kak (u3nKo-xumuyeckuit npouecc. PactBopbl. Cnocobbl NpUroTOBNEHWS  PAcTBOPOB.
YCTOR4UBOCTH PactsopumocTb. MaccoBas [0nA paCTBOPEHHOro BelwecTBa. [lpeaenbHo AONYCTMMblE KOHUEHTPauuuM M KX

MCNONb30BaHKUE B OLEHKE IKONOrMYecKon 6e30nacHoCTu.

Knaccudukauma gucnepcHoix cuctem no coctasy. (TpoeHne u (axkTopbl yCTONYMBOCTU AUCNEPCHBIX CUCTEM.

Pacno3HaBaHWe UCTUHHBIX PACTBOPOB, KOMNOUAHBIX PAaCTBOPOB U rpyboancnepcHbix cuctem. CTpoeHue Mulensbl.

PacceuBaHue cBeTa Npu MPOXOXKAEHUM CBETOBOrO My4yka Yepe3 ONTUYECKU HeopHopoaHylo cpepy (3ddekTa

Tunpansa).

NpakTuyeckue 3aHATUA

Pewenune 3agay Ha NpUroToBAeHMe pacTBOPOB.

PeweHune NpaKTUKO- OPUEHTUPOBAHHbIX PACYETHbIX 3aAaHMIA HA AUCNEPCHbIE CUCTEMBI, UCMONb3YeMble B ObITOBOIA

W NPOW3BOACTBEHHOW [EATENbHOCTM 4YenoBeKa, C NO3WUMIA 3KONOrMyeckoir 6e30macHoCTM NOCNEACTBUIA W

rPamMoTHbIX PELWEHUA NPO6HAEM, CBA3AHHBIX C XMMUEN.
Tema6.2. OcHoBHOE copepaHue 0K 01
MCCTGHOBaH”e Na6opatopHble 3aHATUA 0K 02
CBONCTB NabopatopHas paboTa «[pUroToBneHe pacTBOPOBY.
AUCNEPCHBIX pUroToBNeHMe PacTBOPOB 3afaHHOW  (MOAAPHON) KOHUEHTpauuM (C  NPaKTMKO- OPUEHTUPOBAHHbIMU
cucrem ana ux BONpPOCAMK), onpefieneHune cpefibl BOAHbIX PaCTBOPOB.
MAeHTUdUKALMK [ flaGopaTopHas paboTa «MccnenoBaHue AMCIEPCHBIX CUCTEM.

pUroTOBNEHME M U3yYeHWe CBOMCTB AUCMEPCHBIX CHCTEM Pa3HbIX BUAOB: CYCNEH3UM, 3MyNbCUM, KONTOUAHOTO

pacteopa. CpaBHeHWe CBOWCTB UCTUHHBIX W KONNOMAHBIX PACTBOPOB, BbIABNEHWE OCHOBHbIX Pa3nuyunii Mexay

HUMMK.
Kourponbhas [vcnepcHble CUCTEMBI.
paboTa 5
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Pasgen 7. Xvumus B 6b61TY M NPpON3BOACTBEHHON AEATENbHOCTM YeroBeKa

Tema 7.1 Xumusa
B ObITy 1
NPOM3BOACTBEHHO
1 JeaTenbHOCTU
yenoBeka

CopepxaHue y4yeGHoro matepumana

X1MUst B ObITY M MPON3BOACTBEHHONM AEATENBbHOCTUN YenoBeka

MpakTnyeckune 3aHATUA

Okonornyeckass 6e30nacHOCTb MNocneacteuii  ObITOBOM WM MPOU3BOACTBEHHON OEATENbHOCTU
JenoBeka, CBsi3aHHas C nepepaboTKOM BELLECTB; MOMCK M aHanmM3 XMMUYEeCcKoW WHopmauun m3
pasnNU4YHbIX WCTOYHMKOB (HaydyHass W Yy4yebHO-HayyHas nuTepaTypa, CpeacTtBa MacCOBOM
MHopmauumn, cetb WMHTepHeT u gpyrue). Kancbl (C ydeTtom Oyaytouwen npodeccuoHanbHOM
NeaTenibHOCTM) Ha aHanu3 nHpopmauumn o NPON3BOACTBEHHON AEATENBbHOCTU YenoBeka, CBA3aHHOM
C nepepaboTKOM M NONy4YeHNEM BELLECTB, a TaK Xe C 3KoNornyeckon 6e30nacHoCTbH.

OK 01, OK 02,
OK 04, OK 07

M poMeXyTo4YHad aTtTecrtauud
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5 YCJOBHUS PEAJIM3AIIMA YYEBHOM JUCIUILJIAHBI

5.1 TpeGoBanussi K MHHMMAJIBHOMY MATEPUAIbLHO-TEXHHYECKOMY
o0ecreyeHNIO

I[JBI peam3anuu MmporpamMmbl JTUCHUILIMHBI JTOJIKHBI OBITH MMpCayCMOTPCHBI

CICAYIOIHC CIICHUAJIBHBIC IIOMCIICHM .

- KaOunem xumuu
1.Cton yuynuTenbCcKun —

1 morr.

2.Cryn yuutenbckui — 11rT.

3.Knacchas nocka — 1.

4. Ctobl yYeHHUECKHUE IBYXMeCTHbIE —13 mmiT.,
5. Crynbs yueHu4eckue — 26 1ir.

6. Kommprotep — 1 mr.

7.1Ipoektop — 1 mir.

8.0xkpan — 1 mT.

9. Anmmapart st AMCTWUISIIUU BOABI — 21IIT.

10.
11.
12.
13.
14.
15.
16.

Ha6op apeometpoB — 1 HaGop (16 apeomeTpoB).

bans komOuHMpOBaHHas JabopatopHas — 11T.

Becol TexHudeckue ¢ pazHoBecamu — | mmiT.

Becsl ananuTrdeckue ¢ pasHoBecaMu — 2 IT.
Konopumerp-uedenomerp GhoTodneKTpuiecKuii — 9mir.
Komnonka angcop6imonnas — 13mT.

MaruauTHas memanka —13 mrT.

17. HarpeBatenb ajist npoOMpOK (CIUPTOBKA U KOJOOHArpeBaTenb) — 15mT

18.
19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.

pH—wmeTp muummBosnbmMeTp — 6 T.

[Teur mydenbras — 1mrT.

YcraHoBKa 11 THTPOBAHUS — /1MT.

LenTtpudyra nemoHcTpaionHas — 2 mirt.

[xad cymmnbHbIA — 21T.

DnexTporuMTKa 1aboparopuast —1 5miT.

[lITatuB nabopaToOpHbIN AJg 3aKpEIIeHUs MOCyAbl U TpubopoB — 10 .
[tatus nnst mpodupok — 30 mir.

Muxkpockon ononornyeckuit «Mukpomen C-11» — 12 mr.

HaGop peakTuBOB 1 MaTepuaIoB — 25 MIT.

Crenp «Ilepuonnueckas cucremMa xumudeckux aneMeHToB .. MenaeneeBa»
Kopsuna s Oymar -1mt.

Penmpkymnstop 6akTepuIuaHbIA HACTEHHBIN — 11T,

Jlo3aTop JOKTEBOM 15 Ae3.cpeAcTB — liT.
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5.2 UudopmanuonHoe odecniedeHne 00y4eHust

OcCHOBHBIC HCTOYHUKHU:

1. Caenxko, O.E. Xumus: yaeonuk 11 koswiemxkert / O.E. Caenko. — PocToB
u/]1: ®ennkc, 2022. — 282 ¢. — TekcT HEMOCPEACTBESHHBI.

2. Hopommackuit . U. Xumus: yae6nuk jis 10 (11) xmacca. / WL
HoBommuckuii, H.C. HoBommmmckas. - Mocksa: Pycckoe cioso, 2020. - 440 c. - ISBN
978-5-533-00484-8. - URL: https://ibooks.ru/bookshelf/374163/reading  (mara
oopamenust: 03.02.2023). - TekcT: 21eKTPOHHBIIA.

3. HoBommnckuit M. WM. Opranudeckas Xumus: 53JEKTpOHHas Qopma
yueOnuka aius 11(10) kimacca oOrieoOpa3oBaTebHBIX OpraHu3auid. Y TiryOiaEHHBINA
ypoenb / .. HoBommuckuit, H.C. HoBommnckas. - Mocksa: Pycckoe cioBo, 2016. -
384 c¢. - ISBN 978-5-00092-854-7. - URL. https://ibooks.ru/bookshelf/386765/reading
(mara ooparenust: 03.02.2023). - TekcT: EKTPOHHBIM.

5.3 YcioBus peaausanuu nporpammsl Junamu ¢ OB3

B mensx poctymHOCTH TOMydeHHs] 0Opa3oBaHHS IO 00pa30BaTEIIBHBIM
IporpaMmam WHBATUAAMH U JUIIAMHU C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 37]0POBbS
o0ecreynBaeTcs:

1) nns MHBAJIMAOB M JUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS 10
3pEHHUIO:

— pa3MeIleHre B TOCTYITHBIX I 00YYaIOIINUXCS, SIBIISIOIIMXCS CIASTTBIMU WITH
CIPOBHUIAIIMMH, MECTaxX W B aJanTUpPOBaHHOW (opme (C ydeToM HX OCOOBIX
noTpeOHOCTE) CHpaBOYHOM HH(OpPMAMKU O pPACIHUCAHUM YYEOHBIX 3aHATUN
(uabOpManHsl NMODKHA OBITh BBIMOJTHEHA KPYIHBIM pPelbe(PHO-KOHTPACTHBIM
mpudToM (Ha OEJIIOM UIIH JKENTOM (POHE);

— MPUCYTCTBUE ACCHCTEHTA, OKA3BIBAIOIIETO O0yYarIIeMyCs HEOOXO0IUMYIO
MTOMOIIIb;

— o0ecrneveHNE BBITyCKa aJIbTePHATUBHBIX ()OPMATOB NIEYATHBIX MAaTEPUAJIOB
(xpynHbIi HpU@T WK ayauodaiib);

— obecneyeHne JocTyna OOydYaromierocs, SBISIOMICTOCS CIETBIM |

HCIIOJB3YIOIICTO co6a1<y—n0130m;1p;1, K 3JaHNIO YUPCIKICHUA,
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2) s UHBAJIUAOB U JIUI[ C OTPAaHMYCHHBIMU BO3MOXHOCTSIMU 3JI0POBBS IO
CIIyXY:

— nyOlMpoBaHUE 3BYKOBOM CHpaBOYHOM HWH(OpMAIMU O paclucaHuu
y49eOHBIX 3aHATHA BU3YaAIbHOW (YCTAaHOBKA MOHHTOPOB C BO3MOXXHOCTHIO
TPaHCISIIUK CYOTUTPOB (MOHHMTOPBI, UX pa3Mepbl M KOJIMYECTBO HEOOXOIUMO
ONPENIEIISITh C YYETOM Pa3MEPOB MOMENICHUS));

— obecrieueHue HaJUICKAIIUMU 3BYKOBBIMU CPEJCTBAMHU BOCIPOU3BEACHUS
uHpopManmy;

3) nns WHBATUIOB U JIMIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 310POBbBS,
UMEIONIMX  HApYyLICHWs  ONOPHO-IABHUraTeIbHOrO  ammapara, MaTepUalibHO-
TEXHUYECKUE YCIOBUS JIOJDKHBI 00€CIeYynBaTh BO3MOKHOCTh OECIPETISITCTBEHHOTO
JOCTyMa O0ydYarouuxcsi B yueOHbIE TTOMEIIEHHUS, CTOJIOBBIC, TyaJICTHBIE U APYTHUe
MOMEIIICHHUSI, a TaK)Ke MPEObIBAHMS B YKa3aHHBIX MOMENICHUAX (HAINYUE MTaHIyCOB,

MOPYYHEH, pAaCIIMPEHHBIX IBEPHBIX MPOEMOB).
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6 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEEHOM
JAUCHUTIJIMHBI «XUMUSA»

KOHTpOJIB H OIICHKA pC3yJIbTATOB OCBOCHUA y‘IC6H0ﬁ AUCHUILIMHBI OCYIICCTBILACTCS

nperogaBaTciicM B IMIPOUCCCE ITPOBCACHUA ITPAKTUICCKUX BaHHTHﬁ, TCCTUPOBAHUS, a TAKIKC

BBIITOJIHCHU L O6y‘{aIOHlI/IMI/ICSI HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCJIC,Z[OB&HPIﬁ.

T

MenneneeBa

COOTBETCTBUH C UX
MOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYCCKHUX 3JICMCHTOB
.. Menneneena

XapaKkTepU3aLUI0 XUMUYECKUX
27eMeHTOB: «Mertamnueckue /
HeMeTaJlLIMUeCKIe CBOMCTBA,
3JIEKTPOOTPHUIIATENHBHOCTD U
CPOJCTBO K JJIEKTPOHY XUMHUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B MEPUOANYECKON
CHCTEME XMMHYECKHX DJIEMEHTOB
J.. MenneneeBay.

Ne Monyn;e/Ml;amen / Pe3ysabTaTr 00yyenus OueHo4YHbIe MEPONIPUATHSA OK
| [OcHoBHOIT MOTYIB
1 [Pa3nen 1. @DopMyJIHpPOBaATH 0a30BbIE
OcHoOBBI MOHSITHUS U 3aKOHBI XUMHU
CTPOeHMs
1.1 [Crpoenue atoMoB [CoOCTaBISATH XUMUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (dopMyJibl COEIMHEHUN B XUMHYECKUX JIEMEHTOB U PUPOJa
AJIEMEHTOB U COOTBETCTBUU CO CTETIEHbIO |XUMUYECKOU CBA3HY.
pupona OKHUCJICHUS XUMUYECKUX 2. 3a1a4M Ha COCTABJICHUE
XUMHUYECKOH CBSI3U |3JIEMEHTOB, HCXOS U3 XUMHAYECKHX (OPMYII IBYXaTOMHBIX
BAJICHTHOCTH U COEIMHEHUH (OKCHI0B, CYIb(PUIOB,
3IEKTPOOTPHULIATEIFHOCTH  [THJIPUIOB U T.IL.).
1.2 (Ileppopmuecknii | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKOH M Ta0iIuIa |XMMHYECKUE 3JIEMEHTBl B (TEOpeTHYecKue 3a/1aHus Ha OK 02
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Monyas / Paznen /

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEPONPUATHS OK
Tema
2 |Pasnen 2. CocraisTs ypaBHeHusi U |KonrpoabHas padora
XnMH4ecKkue CX€Mbl XMMHUYECKHX «CTpoeHue BenecTsa u
peaxknumn peakuui XHMHUYECKHE peaKIum»
2.1 |Tunbl xumudeckux (CocTaBiIsITh PeaKIuu 1. 3anauu Ha cocTraBieHUE OK 01
peakuuit COCIMHEHMUS, PA3JIOKEHUS], |yYpPAaBHEHMU peaKIMil:
oOMeHa, 3aMEeIlIeHus, — COEMHEHMS], 3aMEeIleHHUS,
OKHUCJIUTEIBHO- pasyoxeHus, o0OMeHa U peakuuii ¢
BOCCTaHOBUTEJIbHbBIE y4acTHEM KOMILJIEKCHBIX
peaKuu U peaKun coeIMHeHUH (Ha mpuMepe
KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB aTFOMUHUS U
npumepe IMHKA);
THJIPOKCOKOMITJIEKCOB — OKHUCIIUTENBHO-
QTFOMUHHUS U [UHKA) C BOCCTAaHOBUTEIILHBIX PEAKIUA C
y4acTHEM HEOPTraHMYECKHX |HCIOJIB30BAHUEM METOa
BEIIECTB AJIEKTPOHHOTO OaaHca;
— C y4acTHEM KOMIUIEKCHBIX
coeIMHEHUH (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).
2. 3ajauu Ha pacyeT
KOJIMYECTBEHHBIX XapaKTCPUCTUK
MPOIYKTA PEAKINH COCMHEHUS;
MacCOBOH MK 00OBEMHOMN TOJIU
BBIX0/1a POYKTA PEAKIIUU
COEJIMHEHUS OT TEOPETHUECKH
BO3MOKHOT'0; 00BEMHBIX
OTHOIICHHI Ta30B; KOIUYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX BEIIECTB
Y TIPOJTYKTOB PEAKITUH; MACCHI
(00BEeM, KOJTMYECTBO BEIIECTBA)
MPOJYKTA PEaKuu, €CIH OJHO U3
BEIIECTB JJaHO B BHJIE pacTBOpa C
OIIPENEIEHHON MAacCOBOW J10IEN
PacTBOPEHHOI'O BEIECTBA.
2.2 |Dnexrtponuruyecka (CoCTaBisITh ypaBHEHUS 1. 3aganus Ha cocTaBleHUE OK 01

s IUCCOLIMAlUA U
HOHHBIA 00OMEH

XUMHNYCCKUX peaKHI/H/I
HOHHOI'0 OOMeEHA ¢
y4acTHEeM HEOPTraHMYECKHX
BEIIECTB

MOJIEKYJISIPHBIX U MOHHBIX pPEeaKINi
C y4acTHEM OKCHUJOB, KUCJOT,
OCHOBaHUI U COJIeH, HOHHBIX
peakLuii TuapoIn3a CoNeH,
YCTaHOBJIEHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.

2. JJaboparopnas pabora «Peakuuu
TUIPOJIN3a».
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Monayas / Paznen /

N PesyabraT 00yyeHus OueHo4YHbIC MEPONIPUATHSA OK
Tema
3 [Pa3men 3. HUccaenoBats ctpoenue u  |(KontpoJsbHasi padora
Crpoenne n cBoiicTBa «CBOICTBa HEOPraHUYECKUX
cBoiicTBa HEOPraHWYeCKHUX BellecTB |BelecTB)
HEOPraHUYeCKuX
BellecTB

3.1 (Knaccudukanms, |Kmaccudummponars 1. Tect «Homenkiarypa u nazsanue [OK 01
HOMEHKJIATypa M  |HEOPraHMYECKHE BEUIECTBA |HEOPIaHUYECKUX BELIECTB UCXO/S
CTpOEHHE B COOTBETCTBHUH C UX U3 UX XUMHUYECKON (OpMYJIbI WITH
HEOPTaHWYECKUX  |CTPOECHUEM COCTaBIICHUE XUMUYECKOU (HOPMYIIbI
BEIIICCTB MCXO/Is M3 Ha3BaHUS BEIISCTBA IO

MEXIYHApOJIHOW UJIU TPUBUAIBHOU
HOMCHKJIATYpPE».

2. 3aaun Ha pacyeT MacCOBOU JTOJIN
(Macchl) XUMHUYIECKOTO 3JIEMEHTa
(coenunenus) B MoJiekyJie (cMecu).
3. [IpakTrueckue 3agaHus 1Mo
KJaccu(hUKaum, HOMEHKIIAType U
XUMHYECKUM (hopMyIiaM
HEOPTaHMYECKUX BEIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTHdeckue 3a1aHus Ha
ompeeNeHue XUMUIECKON
AKTUBHOCTH BEIICCTB B
3aBHCHMOCTH BHJIa XHMHYECKOU
CBSI3M M TUTIA KPUCTALUTUICCKON
PEIIeTKH.

3.2 |Dusuko- VYcranaBnuBaTh 1. Tect «Ocobennoctn xumuueckux |OK 01
XHUMHYCCKHE 3aBUCUMOCTH (DU3UKO- CBOMCTB OKCHJIOB, KHCJIOT, OK 02
CBOMCTBA XUMHYECKHUX CBOMCTB OCHOBaHUH, aM(pOTEPHBIX
HEOPTaHWYECKUX  |HEOPTraHMYECKHX BEIIECTB  |THAPOKCHIOB U COJICH».

BELIECTB OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTABJICHUC

MOJICKYJI, a TaKKC TUIIA
KpHCTaHHI/I‘{CCKOﬁ PCHIICTKH

YpaBHEHUN XMMHUUYECKUX PEaKINi C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB: OKCHUJIOB
METaJJIOB, HEMETAJJIOB U
aM(OTEepHBIX TTEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEePU3YIOIIUX UX
CBOICTBA U CITOCOOBI OTYYCHHUS.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHus HA
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Monayas / Paznen /

N PesyabraT 00yyeHus OueHo4YHbIC MEPONIPUATHSA OK
Tema
CBOMCTBA U MOJTYyYCHUE
HEOPTraHUYECKUX BEIIECTB.
4., JTaboparopHas padora «CBoiCTBa
METAJIJIOB U HEMETAJLIOBY.

3.3 |I[IpousBoacTBO OO6ocHOBBIBaTh 3HaUeHUE U |[IpakTHKO-OpHEHTHPOBAHHBIE OK 01
HEOPraHWYEeCKUX  |IPUMEHEHUE 3aJaHuA II0 COCTABJICHUIO OK 02
BEUICCTB. 3HAUYECHUE HEOPraHUYECKHUX BEUIECTB B |XUMUYECKHUX PEAKLUHN C yHaCTUEM
U IIPUMCHCHHUC B OBITOBOH U HEOPraHWYECKUX BEIIECTB,

ObITy 1 Ha IPOM3BOICTBEHHON UCIONIB3YEMBIX [UIS UX

IPOM3BOJCTBE JESATETLHOCTH YETIOBEKA UX |MACHTU(HUKAIIMU U TPOMBIILIEHHBIX
(UBUKO-XUMHYECKUMHU CIIOCO0O0B TOJTYYCHHUS.
CBOMCTBaMH

4 |Pazgen 4. HccaenoBarb crpoenue u |KonrposbHas padora

Ctpoenue u cBoiicTBa oprannvecknx |«CTpoeHue H CBOHMCTBA

CBOliCTBa BelllecTB OpPraHMYecKuX BelecTB»

OpPraHuYecKux

BeIeCTB

4.1 |Kmaccudpukamms, |KnaccudunuponaTh 1. 3amanus Ha cocTaBiIEHHUE OK 01
CTpOCHHUE U OpraHNYEeCKHE BEIIECTBA B |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBUAIBHOW HUIIN
OpPTraHUYECKUX CTPOCHHEM MEXIYHApOIHON CUCTEMAaTUYECKOU
BCIISCTB HOMEHKJIaType.

2. 3agaHus Ha COCTABIICHHE MOJIHBIX
Y COKPAIICHHBIX CTPYKTYPHBIX
(hopMyJT OPraHMYEeCKUX BEIIECTB
OTJICIIBHBIX KJIACCOB.

3. 3amaun Ha oTmpeeNieHHe
npocteiiel hopmyIbl
OpraHUYeCKON MOJIEKYJIbI, UCXOMS
U3 DIIEMEHTHOTO cocTana (B %0).

4.2 |CsoiicTBa YcranaBianBarh 1. 3aganus Ha cocTaBlIEHUE OK 01
OpraHNYeCKHuX 3aBUCUMOCTH (DU3HUKO- ypaBHeHUH xummudeckux peakuuii ¢ |OK 02
COCIMHEHUI XMMHUYECKHX CBOICTB

OpTraHU4Y€CKUX BEHICCTB OT
CTPOCHUA MOJICKYJI

Y4aCTHEM OPTaHMYECKUX BEIECTB
Ha OCHOBaHHMH MX COCTaBa U
CTPOEHHS.

2. 3aaHus Ha COCTABIICHUE
YpaBHEHUN XMMHUYECKUX PEAKIIHA,
WJUTFOCTPUPYIONTUX XUMUYECKHE
CBOICTBA C Y4ETOM MEXAHH3MOB
MIPOTEKAHUs JAHHBIX PEaKLUN U
T€HETUYECKOU CBSI3U OPraHUYECKUX
BEIECTB Pa3HbIX KJIACCOB.

3. PacuerHsle 3amayu o
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Monayas / Paznen /

N PesyabraT 00yyeHus OueHo4YHbIC MEPONIPUATHSA OK
Tema
YpaBHEHHUSAM PEaKIUil C yuacCTUEM
OpraHNYECKUX BEIIECTB.
4. JlabopatopHas pabota
«Ilony4yenue sTHIIEHA U U3yYEHHE
€ro CBOMCTBY.

4.3 |Oprannydeckue OO6ocHOBBIBaTh 3HaUeHUE U |[IpakTUKO-OpHUEHTHUPOBAHHBIC OK 01
BCILECTBA B IIPUMEHEHUE OPraHUYECKUX |3a1aHHUs I10 COCTABICHUIO OK 02
KUSHCACATCIBHOCT |gorpectB B OBITOBOM U XUMHUYECKHX PEaKLUi C y4acTHEM
¥ FCITOBeKa. IIPOU3BOJICTBEHHOM OpPraHMYECKUX BEILECTB,

[IpousBoacTBo 1
[IpHMEHEHHE JIESITEIbHOCTH YEeJIOBEKA UX |MCIOIb3YEMBbIX Ul UX
OPraHHYeCKUX (HU3UKO-XUMUYECKUMU UeHTU(UKALNY B OBITY U
BEIIECTB B CBOIcTBaMH MPOMBIIIIEHHOCTH.
MIPOMBIIIIJIEHHOCTH

5 [Pa3nen S. HUccaenoBats paBHoBecue |[KoHTposibHas padoTa
Kunernueckue 1 (M cKopocTh XUMHYECKUX |«CKOpPOCTh XMMHUYECKOH peaKkiuu
TePMOJAMHAMMYEC |peaKIuii U XHMH4YeCKoe PABHOBECHE)
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peaxkumii

5.1 |Kunernueckue Hccnenosarh BIUsHUE 1. JlaGopatopnas pabora Ha BeIOop: |OK 01
3aKOHOMEPHOCTH  |KOHIEHTpallUU — «OnpeneneHue 3aBUCUMOCTH OK 02
MIPOTEKAHUS pearupyromux BenecTs 1 |CKOPOCTH peaKuu OT
XUMHYECKHX TeMIIepaTyphl Ha ckopocTp | KOHUCHTPALMI PEarHpyIOIX
peaxkuuii XUMHYECKUX PEaKINil BCILCCTE,

— «OnpeneneHue 3aBUCUMOCTH
CKOPOCTH peaKkuu OT
TEeMIIepaTyphI».

2. IIpakTHKO-OpHUEHTUPOBAHHBIC
TEOpETHUYECKHE 3a/1aHus Ha aHaIU3
(hakTOpOB, BIMUSIIOUINX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOM
peaxuuu.

5.2 |Tepmomunamuueck |MccmenoBars BIUSHUE 1. 3agauu Ha pacyeThl TETJIOBBIX OK 01
ue WU3MEHEeHHUsT KOHIIeHTpamn |3 deKToB XuMudeckux peakimii 1 (OK 02
3aKOHOMEPHOCTH  |BEIECTB, PEAKIIMU CPEIBI M |OMPEICTICHUE TUIA peakiuu (o
MPOTEKAHUS TEMIIEPATyphl HA CMEIICHHE [TETNIOBOMY 3(PPEKTY: IK30- U
XUMHUYECKUX XMMHYECKOTO PABHOBECHS | IHOTCPMHUYCCKUE).
peaKkuum. 2. [IpakTUKO-OpHUEHTHPOBAHHBIE
PaBnoBecue 3a/laHusl Ha IPUMEHEHHE TPUHLINIIA
XAMHYECKHX Jle IllaTenne I HAXOXKICHUS
peakuui HANpaBJIEHUs CMELICHUS

PaBHOBECHSI XUMUUYECKOU PEAKLIMU U
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Monayas / Paznen /
Ne
PesyabraT 00yyeHus OueHo4YHbIC MEPONIPUATHSA OK
Tema
aHanu3 (GaKTOPOB, BIUSIONINX HA
CMEIIEHHE XUMUYECKOTO
paBHOBECHS.
3. JlabopatopHas pabora
«V3yueHne BIUSHUS Pa3INYHBIX
(bakTOpOB HA CMELICHHE
XHUMHUYECKOTO PAaBHOBECHS.
6 |Pa3mes 6. HUccaenoBars qucnepcHbie (KoHTposibHAs padoTa o reme
JAucnepcHbie CHCTEMBI «/lucnepcHbie CHCTEMBD)
CHCTEMBI
6.1 ducnepcHbie Paznuuare uCTUHHBIE 1. 3agauu HA MPUTOTOBIICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpOB. OK 02
(hakTophI X pacTBOpPHI U 2. [TpakTHKO-OpHEHTUPOBAHHBIC
YCTONYMBOCTH rpy0oaucCTIepCHBIE CUCTEMBI |pacUeTHBIE 3a/1aHUs Ha IUCIIEPCHBIE
HA OCHOBE XUMHUYECKOTO CUCTEMBI, UCTIOJIb3yeMbIe B OBITOBOM
JKCIIEPUMEHTA Y TIPOU3BOJICTBEHHOI J1€ATEIbHOCTH
YeNoBeKa.
6.2 |MccnenoBanue Uccnenosars puznko- Jlabopatopnas pabora (Ha Beioop): |OK 01
CBONCTB XUMHYECKHE CBOWCTBA — IIpuroroBnenue pacTBOpPOB;
JIACTIEPCHBIX pa3IMYHBIX BUJOB — HccnenoBanue MUCIEpCHBIX
cCHCTEM JTUCTIEPCHBIX CUCTEM CHCTEM.
OneHnBaTh MOCIEACTBUSA
Pazpen 7. . . : . o
OBITOBOM U 3amuTa Kelica (¢ yuetoMm Oyayuiei
Xumusi B ObITY H . poeCCHOHATILHOM e TETLHOCTH)
MIPOU3BO/ICTBEHHOM
IPOM3BOJICTBEHO
o TesITeTbHOCTH YeJIOBEKa C
i 1esTeNnbHOCTH . -
MO3UIUI SKOJIOTUIECKON
YyesoBeKa ORI SRR
0€30MacHOCTH
%(Hgggég ?:I;IgeyHﬁ O1leHuBaTh MOCIEACTBUI Keiic (¢ yuetom Oyayuieii
P A GLITOBO I npoeCCHOHATBEHOM AEATENBHOCTH) (DK (]
on . Bo3MoKHBIE TEMBI KEHCOB: OK 02
ACATCIIEHOCTH MIPOU3BOJICTBEHHOU 1.  TloremieHue KIMMaTa U
HcIoBeKa JIeSTEbHOCTH UeIoBeKa ¢ | BPICBODOKIEHHeE Ta30BbIX rupatos OK 04
o o CO JIHA OKEaHa. OK 07
MO3UIUN YKOJIOTMYECKON Byaylume MaTeprab uls
0€301MacHOCTH aBua-, MallIMHO- U
HpI/I60[{_)IOCTpOCHI/I$I.
3. OBbI€ MaTepUaIbI JIJIs
COJTHEUHBIX OaTapeil.
4.  JlexapcTBa Ha OCHOBE
PaCTUTENLHBIX MPETapaToB.
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JUCT UBSMEHEHHWI U IONIOJIHEHU, BHECEHHBIX B
PABOYYIO IPOI'PAMMY

Ne HU3MCECHCHMHA, JaTa BHCCCHHUA U3MCHCHU I, Ne CTpaHHUIIbl C U©BMCHCHHUEM

BbILJIO CTAJIO

OcHoBaHuE:

HOI[HI/ICB JIMIIa BHECIICTIO U3MCHCHUA
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