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PaGouast mporpamma yuebnoi aucruuinasl OY 1. 07 Xumus npenHazHadeHa s U3ydeHUs
XUMHUH B TIPOGECCHOHATBHBIX 00pa30BaTEeIbHBIX OPTaHU3AIMSIX, PEATUIYIONINX 00pa30BaTEIbLHYIO
porpaMMy CpeaHero oOriero oOpa3oBaHusi B MpejenaXx OCBOCHUS OCHOBHOM NMpOQecCHOHATBHOM
o0pa3oBaTeNnbHON MporpaMMbl Ha ©0a3e OCHOBHOTO o00miero oOpa3oBaHHS MPU IMOATOTOBKE
CHELHATNCTOB CPETHETO 3BeHA (KBAUTU(UIIMPOBAHHBIX PAa00UHX, CIY)KAIIHX ).

Pabouass mporpamma yueOHo¥W mucuumummasl OY/[. 07 Xumus pa3paboraHa Ha OCHOBE
tpeboBanuit ®I'OC cpegHero ob1Iero o0pa3oBaHusl, IPEIABIBISIEMBIX K CTPYKTYPE, COAEPIKAHHUIO U
pe3ysibTaTaM OCBOEHUS yueOHON TUCIHUILTUHBI « XMMUS», U B COOTBETCTBUU ¢ PekoMenaanusamu mno
OpraHHu3aliy MOJIyUYeHUsl CpeHEro o0uiero oopa3oBaHus B Mpejeax 0OCBOSHUSI 00pa3oBaTeIbHbBIX
IIpOrpaMM CpesiHero npodeccuoHanIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero o0Opa3oBaHUsl C
yuyeToM TpeOoBaHWH  (eAepaNibHBIX TOCYJAapPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB U
nosiydaeMoil  Tpo()ecCUM WM  CHEIHATBHOCTH CPEAHEr0 TPOo(eCCHOHATBLHOTrO 00pa3oBaHMs
(mucbmo Munnpocsenienust Poccun ot 01.03.2023 Ne 05-592 «O HampaBieHUM PEKOMEHIALIUI»
(Bmecte ¢ «PekoMeHJanmusAMU IO peaau3aluu CpeAHero oouero oOpa3oBaHMs B Ipejaenax
OCBOEHHs1 00pa30BaTeNbHOI MPOrpaMMbl CpeTHETO MPOdECCHOHATBLHOTO 00pa30BaHU»)

Pabouas mporpamMmMa yueOHOM AMCHUILIMHBI pa3paboTaHa HAa OCHOBE MIPUMEPHOI TPOrpaMMBbI
0011eo0pa3oBaTeIbHON  TUCHUIUIMHBL «XUMHUS» i1 NPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmzainuii, pexomengoBanHon @OI'BOY MIIO «Muctutryr pa3Butus mnpodhecCHOHATHLHOTO
oOpazoBanus» (OI'bOY JIIO MPIIO) B kauecTBe HNPUMEPHOM MpOrpaMMbl sl peanu3aluu
OCHOBHOHM TpodeccnoHanbHOl oOpazoBarenbHON mporpamMmbl CIIO Ha 6a3e OCHOBHOTO 0OIIETO
obpazoBanus. (IIporoxos Ne 14 ot 30 Hos0ps 2022 1.)

PaGouass nmporpamma sBISETCS 4YacThbl0  00pa30BaTEIbHOM  MPOrpaMMbl  CPEIHETO
npodeccuoHaIbHOro oopasoBanus no cnenuaabHocT 43.02.15 [ToBapckoe M KOHIUTEPCKOE /€O,
yrBepxkacHHON mnpukazoM ['AIIOY  «CeBepo-OceTHHCKMI  TOCYyJapCTBEHHBI  TOProBO-
SKOHOMMYECCKHUN KOnemk» oT 26.08.2023 r. Ne 49-]].



COJAEP)KAHHUE

1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMbI YUEBHOM JUCLIAIIJIVHEI 4
2. CTPYKTYPA U COJIEPXKAHME ITPOI' PAMMBI YYUEBHOU JUCLUIUINHEL............... 12
3. YCJIOBUS PEAJIU3ALIAM ITPOT'PAMMBI YUEBHOM JUCLIUIUIMHEL ....................... 20

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBFHOM JUCILATIIMHEL ... 22



1. OBILIASI XAPAKTEPUCTUKA PABOYEI TIPOrPAMMBI YUEBHOI
TACIATITAHBI

1.1. MecTo  AUCUMIUIMHBI B  CTPYKTYpe  OCHOBHO  mpodeccHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO6meoOpa3oBaTenibHasg  AUCHMIUIMHA «XUMHUS»  SBISETCS  00S3aTeIbHOW  YacThiO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM MporpamMmbl B cootBeTcTBUM ¢ DI'OC CIIO
no cneruanbHocTu 43.02.15 TloBapckoe 1 KOHAUTEPCKOE JEIO.

B coorBerctBun ¢ ®I'OC COO xumus sBISETCS 005M3aTENbHON NUCHUIUIMHON Ha YPOBHE
CpeIHero o0mero 0opa3oBaHusI.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThbl 0CBOEHHS TUCIHUILIUHBI

1.2.1. lleau u 3aga4u AU CHUILIMHBI

DopMHUPOBAaHUE Y CTYIEHTOB MPEJICTABIECHNS O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHbI MUpA KaK OCHOBBI MPUHSATHS PELICHUN B )KU3HEHHBIX M MPOU3BOJACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO [TOBE/ICHUS B IPUPOAHOM CpeJe.

3agauyu AMCHMILIMHBI:

1) chopmupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX IMPOIECCOB U
ABJICHUM B OKpYXalollel Cpene, LEJOCTHOW HaydYHOW KAapTHHBI MUpa, B3aUMOCBSI3U U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIbI HEOPTraHMYECKHX M OPTaHMYECKUX BEIECTB,
YPaBHEHUS XUMHUYECKHX peaKlHid, OOBSACHATh HMX CMBICI, HUHTEPHPETUPOBATH PE3YyIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHIINX XMMHUYECKHUX IKCHEPUMEHTATbHBIX
UCCIICIOBAaHU C COOJIOZCHHWEM TMpaBWJl 0O€30macHOro oOpalieHusi ¢ BEHIeCTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS UCIIOJIb30BaTh MHPOPMAIMIO0 XMMHUYECKOTO XapaKkTepa U3 pa3iMuHbIX
HMCTOYHHKOB;

5) cdopmupoBaTh YMEHHS MPOTHO3MPOBATH TIOCIEACTBUS CBOCH JEATENbHOCTH U
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) cdopmMupoBaTh TOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUH XHUMHUYECKOW HAyKu H
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2. IlnanupyemMblie pe3yJibTATHI OCBOEHHS 00IIEOOPA30BATEILHOM JUCHHUIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaose ®I'OC COO

JIn4yHOCTHBIE pe3yabTaThl:

JInuHOCTHBIE  pe3yabTaThl OCBOGHHMS OCHOBHOM  00pa30BaTeNbHOM  IpPOTrpaMMBI
JOCTUTAIOTCS B E€AMHCTBE Yy4YeOHOM M BOCHHUTATENbHOM JIEATENBHOCTH OpraHU3allHH,
OCYILECTBIISIIOLIEH 00pa30BaTENIbHYIO JESITEeIbHOCTb, B COOTBETCTBHHM C TPaJAULMOHHBIMU
POCCUICKUMH COLIMOKYJIBTYPHBIMH, UICTOPHUUECKMMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
NPUHATHIMU B OOILECTBE MpaBWIaMM M HOPMaMHU IMOBEAEHUS, U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHHUs, CaMOBOCIIMTAHUS M CaMOPa3BUTHUS, PA3BUTHUS BHYTPEHHEHW MO3UIMH JMYHOCTH,
NaTPUOTH3MA, T'PaXJTaHCTBEHHOCTH, YBaXEHHS K MaMSATH 3alUTHUKOB OTeyecTBa U MOABUTaM
I'epoeB OtedecTtBa M cTapiieMy OKOJEHHUIO, 3aKOHY M IPaBOMOPSAIKY, TPYAY, B3aUMHOTO



YBaXEHUsI, OEpPEeKHOTr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

B amanTupoBaHHBIX OCHOBHBIX O0pa30BaTENBHBIX MPOrpaMMax TpeOOBaHHS K
JIMYHOCTHBIM pE3yJIbTaTaM JOMOJIHSIOTCS CIELHAIbHBIMUA PE3YJIbTaTaAMH KOPPEKIMOHHO-
pa3BuBamIIeld pabOThl TIO Pa3BUTHIO JKU3HEHHOW KOMIICTCHIIMM OOYYaromIUXCS C
OTPaHUYEHHBIMH BO3MOKHOCTSAMHU 30POBBS.

JIn4HOCTHBIE  pe3ylbTaThl  OCBOCHHS  OCHOBHOW  00pa3oBaTENIbHOM  MpPOrpammbl
oOydJalomuMucs  JODKHBI  OTpakaTb  TOTOBHOCTb M CIIOCOOHOCTh  OOYYaroIIHUXCS
PYKOBOACTBOBAaTbCS  CHOPMUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~ OPUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX yOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIEeCTBA, pACIIMPEHUE KU3HEHHOTO OMBITA M OIBITA
JEATENIbHOCTA B IPOLECCE  pealu3alldd  OCHOBHBIX  HAIIPABICHUH  BOCIHUTATEIBHON
JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

2PAACOAHCKO20 BOCNUMAHUSAL:

— copMHpPOBAaHHOCTh TPAXKAAHCKOH TIO3WIMH OOydJarmerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIeHa POCCUICKOIr0 OOIIECTBa;

— OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBaKCHHE 3aKOHa U
MIPaBOIOPSJIKA;

— TMPUHATHE TPATUIUOHHBIX HAIIMOHAIBHBIX, OOIIEYETOBEYECKMX T'YMAHHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEW;

— TOTOBHOCTH NPOTHBOCTOSITH HACOJIOTMH 3KCTPEMHU3Ma, HAIlMOHaIN3Ma, KceHodoOuwu,
JUCKPUMMHALIMY 10 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

— TOTOBHOCTH BECTH COBMECTHYIO JIESATEIILHOCTh B MHTEPECaxX IPaKTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 0011€00pa30BaTeIbHON OpPraHU3aluUd U JETCKO-IOHOIIECKUX
OpraHu3anusx;

— YMEHHE B3aUMOJEHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

— TOTOBHOCTbH K TYMaHUTapHON U BOJOHTEPCKOMU JIEATEIIbHOCTH;

Nampuomu4ecKo20 60CNUMAHUA!

— chOpPMHPOBAHHOCTh  POCCHUUCKOW  TPaXTAHCKOM  UJEHTUYHOCTH, TMATPUOTU3MA,
YBAKEHUSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH mepes PoawHOM, ropaoctu 3a CBOM
Kpai, cBOK PonanHy, CBOW S3BIK M KYyJbTYpPY, NPOLUIOE M HACTOSIIEE MHOIOHAIIMOHAJIBHOTO
Hapoxa Poccuu;

— IIEHHOCTHOE€ OTHOUIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIaM, HCTOPUYECKOMY H
MPUPOAHOMY HACJIEAMIO, MAMSATHHUKAM, TpaaulusM HapoaoB Poccum, noctwxkenusim Poccuum B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

— wuaeHas  yOeXJIEHHOCTh, TOTOBHOCTh K CiIyxeHuto wu 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYA0Y;

0YX08HO-HPABCMBEHHO20 B0CNUMAHUA!

— OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

— chopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

— CHOCOOHOCTH  OIICHMBATh CHUTYallMi0 ¥  TPUHUMATh  OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHHe JMYHOT'O BKJIaJa B IOCTPOCHHE YCTONYMBOTO Oy IyIIEro;



— OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSIM U (WJIM) JIPYrUM UJIEHaM CEMbH,
CO3IaHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO TMPUHATHUA LEHHOCTEH CEMEHHOW MKU3HU B
COOTBETCTBUU C TpaAuLIUAMHU HapoaoB Poccuuy;

ICMemuyecKo20 860CNUMAaHUsAL:

— O3CTETHUYECKOEe OTHOIICHHUE K MUY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

— CIIOCOOHOCTH BOCHPHHHUMATH PA3IMYHBIC BUIBI UCKYCCTBA, TPATUIMU M TBOPUECTBO
CBOET0 U JPYTUX HapOJOB, OLIYIIATh IMOLUOHAIbHOE BO3/IEHCTBHE UCKYCCTBA;

— yOXKIECHHOCTh B 3HAUUMOCTH JIJISl IMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U MHUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIMN U HAPOAHOTO TBOPUYECTBA;

— TOTOBHOCTh K CaMOBBIPQXCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

@uzuueckoeo ocnumanus:

— chopmMHupoBaHHOCTH 370pPOBOro U OezomacHOro oOpas3a >KHM3HH, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO;

— moTpeOHOCTh B (U3UYECKOM  COBEPIICHCTBOBAHWH,  3aHATUAX  CIOPTHBHO-
03/I0POBUTEIILHOM JCSITEIIBHOCTHIO;

— AaKTHBHOE HEMNpUATHE BPEIHBIX MPUBBIUEK M HWHBIX (OpM MNPUYMHEHHUS Bpena
bu3nYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

mpy008020 OCAUMAHU!

— TOTOBHOCTbH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

— TOTOBHOCTh K AKTUBHOW  JICATEJIBHOCTH  TEXHOJOTHUYECKOM U  COUUAIBHOU
HANPaBIEHHOCTH, CIOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHLHO BBIMIOJIHSTH
TaKylo JAeSITeNbHOCTD;

— HMHTEpeC K Pa3IMyHbIM cepaM MpodeCCHOHATHHON JEITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

— TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO U caMOOOPA30BAHUIO HA MPOTSKEHUH BCEil
KU3HH;

9KONLOSUHECKO20 BOCHUMAHUA!

— chOpPMHPOBAHHOCTh JKOJIOTHYECKON KyJIbTYphl, TMOHHUMAaHUE BJIMSIHHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHONM M COIHMAIBHOM Cpejbl, OCO3HAHUE
r100aIBHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;

— IUIAHMPOBAHHME M OCYUIIECTBJIEHUE NEHCTBUU B OKPY’KAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
1eJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

— AaKTHUBHOE HENPUATHE NEHCTBUN, TPUHOCSIINUX BPE OKpYKaroUIlel cpene;

— yMEHHEe  TPOTHO3UPOBAaTh  HEONArOMPUATHBIE  DKOJOTMYECKHWE  TOCIECTBUS
MpeANPUHUMAEMBIX ACHUCTBUI, IPEIOTBPAIIATh HX;

— PpacIIMpeHue OMbITa ACATEIHFHOCTH SKOJIOTUUECKON HAMPaBIEHHOCTH;

YEeHHOCMU HAYYHO20 NOZHAHUA!

— chOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW WPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIBTYD,
CMOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJTMKYJIBTYPHOM MHPE;

— COBEpIIEHCTBOBAHHWE S3BIKOBOM W  UYWTATEIbCKOM  KYyJAbTYphl KakK CpeICTBa
B3aUMOJICCTBUS MEXIY JIIOJIbMH U TTIO3HAHUS MUPA;



— OCO3HaHHEC NCHHOCTHU HayLIHOf/i ACATCIIBHOCTU, TOTOBHOCTb OCYHICCTBJIATHL NPOCKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTtanpeameTHsblie pe3yJabTaThl

MertamnpeqMeTHble pe3yabTaTbl OCBOCHUS OCHOBHOH 00pa3oBaTeIbHOM MPOTPAMMBI
JIOJIKHBI OTPAXKATh:

Osnadenue yHUBEPCANIbHbIMU YYEOHBIMU NOZHABAMENbHBIMU OUCTNBUAMU.

a) 0a30BbIC JTOTHUECKUE JICHCTBHS:

— CaMOCTOATENILHO (OPMYITUPOBATh M aKTyaIH3UpOBaTh NpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBJIMBaThb  CYIIECTBEHHbI NpPU3HAK WIM OCHOBaHUS [UIsl  CpPaBHEHUS,
KJIaCCU(UKAIUU ¥ 0000IICHUS;

— OIpPENENATh LENH IeATEIbHOCTH, 33aBaTh IapaMeTPbl U KPUTEPUHU UX JOCTHIKECHHS;

— BBISBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSIX;

— BHOCUTH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJITATOB LIEJSM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

— pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM;

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

— BIIAJIETh HABbIKAMU  Y4e€OHO-HCCIENOBATENIbCKOW M MPOEKTHOM  JesITeNbHOCTH,
HABBIKAMU pa3pelieHus mpoosiem;

— CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PELICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB [TIO3HAHMS;

— OBJIQJICHUE BUJIAMU JIESATEIbHOCTH 10 MOJIYYE€HHIO HOBOI'O 3HaHMSI, €r0 MHTEpPIPETALIUY,
npeoOpa3oBaHUI0O M TNPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHCIE MpH
CO3aHUH YUYEOHBIX U COI[HAIbHBIX TPOEKTOB;

— (QopmupoBaHHME HAYYHOrO THIIA MBINUIEHMS, BIAJCHHE HAay4YHOH TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSAMH U METOJAMU;

— CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHON ACSITEIHHOCTU U
YKU3HEHHBIX CUTYaIUsX;

— BBIBIATh NPUUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3a/Jayy, BbLIBUIAThb
TUIOTE3Y €€ peLIeHMs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOUX YTBEP)KJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

— QaHaJM3UPOBATH IIOJYYECHHBIE B XOJE€ pEIICHHsA 3aJaud pe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

— JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

— pa3pabarblBaTh IUIAaH peIIEHUs MpoOJeMbl C YYeTOM aHajiu3a HMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

— OCYILIECTBIIATH II€JIEHANPABIEHHBIM MOUCK MEpeHoca CPEACTB U CIOCcOO0B JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

— yMeTb [MEpPeHOCUTh 3HaHWs B TIO3HABaTEJIbHYI0 W IMPAKTUYECKYI0 O00JacTH
KU3HEIESITebHOCTH;

— yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

— BBIIBUTaTh HOBBIE UJIEH, NIPEIaraTb OPUrUHAIBHBIE MOJIXO0/IbI U PEILICHUS;

— CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS;



B) pabota c nHbopMaIuei:

— BIIAJIETh HAaBBIKAMHM TOJy4YeHUS WHGOPMAlMUd U3 HCTOYHHUKOB pA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISTh IOUCK, aHalu3, CHUCTEeMAaTHU3alMI0 U HHTEPIPETALHIO
nH(pOpMaIlUU Pa3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

— co3JaBaTh TEKCThl B pa3jM4YHbIX (QopMaTax ¢ y4yeToM Ha3zHadeHHs] HHPOpMAIUU U
L[EJIEBOM ayTUTOPUH, BBIOMPAsi ONTUMAIbHYIO0 (POpMY IPEICTaBICHUS U BU3YyalIH3aliH;

— OIIEHUBATh JOCTOBEPHOCTb, ISTUTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE IIPABOBEIM U
MOpaIbHO-3THUYECKUM HOpPMaM;

— HCIIOJIB30BAaTh CpPEJACTBA WH(DOPMANMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHHA B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a/1ad C COOJIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30aCHOCTH;

— BIIAJICTh HABBIKAMHM pPACIO3HABAHMS M 3aIIUThl WHMOpManuu, WHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

Osnaodenue yHUBEPCANIbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU.

a) oOmeHue:

— OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax KU3HHU;

— pacro3HaBaTh HeBepOaJIbHBIE CpPEACTBA OOIIECHUS, MOHUMATh 3HAYECHUE COIMAIBHBIX
3HAKOB, PACIIO3HABATH MPEAMTOCHIIKYA KOHMIMKTHBIX CUTYAIlMH U CMATYATh KOH(QIHKTHL;

— BIJIQJICTh PA3TUYHBIMU CIIOCO0AMU OOIICHUS U B3aUMOJICHCTBHS;

— apryMEHTHPOBAHHO BECTHU JAMAJIOT, YMETh CMTr4aTh KOH(JIUKTHBIE CUTYAIIUH;

— Ppa3BEepHYTO U JIOTMYHO HW3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIH30BAHUEM SI3bIKOBBIX
CPEICTB;

0) coBMeCTHasl e TEIIbHOCTD:

— TIOHMMAaTh ¥ UCIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHAUBUIYaTbHON paOOTHI;

— BBIOMpATh TEMATHUKy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX UHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

— NOpPUHUMATh LEIH COBMECTHOW J€ATENbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUS IO €€ JIOCTHKEHUIO: COCTABJIATH IJIaH JEHCTBHUM, paclpenesisTh pOJd C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

— OIEHMBATh KAa4yeCTBO CBOETO BKJAJa M KaXKAOTO yYaCTHUKA KOMAaHABI B OOIIWI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— Tpenjaratb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

— KOOPJIWHUPOBATh M BBHIMOJHATH PabOTy B YCIOBUSX PEATBbHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— OCYHIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJACHHE B PA3IMYHBIX CHUTYaIHsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITATHBHBIM.

Osnadenue yHUBEPCANIbHbIMU PERYIAMUSHBIMU OCUCEUAMU.

a) caMOOpTraHu3aLUs:

— CaMOCTOSITETILHO OCYIIIECTBIIATH MMO3HABATEIBHYIO JIEATEITLHOCTD, BBISBIISITH MMPOOJIEMEI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7a4ll B OOpa30BATEIHHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

— CaMOCTOSITETTLHO COCTABJISITh IUJIAH PEIICHUS TMPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;
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— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacuIMpsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

— JlenaTb OCO3HaHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTb 32
peLIcHHUE;

— OILIGHUBATh IPUOOPETEHHBIN OIIBIT;

— cnocoOCcTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOW OJPYIUIMH B pa3HBIX
00J1acTsAX 3HaHUIl, TOCTOSIHHO MOBBILIATE CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBI YPOBEHB;

0) CaMOKOHTPOJIb:

— JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLCHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

— BJAJETh HAaBBIKAMU I[IO3HABATEJIBHOM pE(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JIEMCTBUM U MBICIIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

— HCHOJB30BATh NPUEMBI peIeKCUHU AJIsl OLEHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

— YMETb OLEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

B) SMOLIMOHAJILHBIN MHTEIJIEKT, IPEAnoiaratoIuil copMUpOBaHHOCTb:

— CaMOCO3HaHHS, BKJIIOYAIOLIET0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOLIMOHAIbHOE
COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHOH AMOLMOHAIBHOW cdephl, ObITh
yBEpEHHBIM B ce0e;

— CaMOpEryJupOBaHUs,  BKJIIOYAIOIIEIO0  CAMOKOHTPOJb,  YMEHHUE  IPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJIEHHE, CIIOCOOHOCTb aJalTHPOBAaThCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKEHHIO L€ U YCIeXy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE ACUCTBOBATDH, UCXOAS U3 CBOUX BO3MOXKHOCTEH;

— OSMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHMUMATh 3MOIMOHAIBHOE COCTOSIHME IPYTHUX,
YUUTBIBaTh €r0 IPU OCYIIECTBICHUHM KOMMYHHKALIMU, CHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;

— COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JPYTUMH JOJbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTHL;

T) IPUHATHE ce0s U IPYTUX JIOACH:

— TpUHUMATh ce0sl, MIOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

— INpUHUMaTb MOTHMBBI M apryMeHTbl JPYIMX JIIOJEH IpU aHajau3e pe3yJIbTaToB
JeSITEIIbHOCTH;

— MpU3HABATH CBOE MPABO U MPABO JPYTUX JIO/EH Ha OLIMOKH;

— pa3BHBaTh CIOCOOHOCTH MOHMUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

IIpeamerHsbie pe3yabTarhl

1) c(hOpMHUPOBAHHOCTH MPECTaBICHUN: 0 XUMHUYECKOU COCTAaBIISIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpa, pOJM XHMHHM B TIO3HAHWU SIBICHWM NPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIUMOHAIBHOM TI'PaMOTHOCTH,
H606X0,ZII/IMOI\/II JJISL pemeHI/m HpaKTI/IquKI/IX 3a1a4 U 3KOJOI'M4YCCKU 06OCHOBaHHOFO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJTHON CpeIIE;

2) BlIlaJieHWe CHUCTEMOM XWUMHWYECKUX 3HAHHWM, KOTOpas BKIIFOYAECT: OCHOBOIIOJIATAOIINE
MOHATUS (XMMUYECKHU DJIEMEHT, aTOM, 3JICKTPOHHAas 000J0YKa aTtoMa, S-, p-, 0-3JIeKTpOHHBIC
opOUTamTM aToMOB, WOH, MOJEKYNa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKEJET,
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(GyHKIMOHATBHAS TPYIIA, PaauKal, HU30MEpHs, W30MEpPbl, TOMOJOTHYECKUA PsiJ, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOTMUECKU aKTHBHBIE BEIIECTBA
(YyrmeBompl, KUpPBI, OCTKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAsh pEeHIeTKAa, THUIbl XUMHUYECKUX peakuuil (OKUCIUTEIIbHO-
BOCCTAHOBUTENIbHBIE, 3K30-H OJHJIOTCPMHYECKHE, PEAKIMd HWOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JIMCCOITAITHS, OKHCJIUTEb,
BOCCTAHOBHUTEJIb, CKOPOCTh XMMHUYECKON pEaKIMKi, XUMUUYECKOE PAaBHOBECHUE), TCOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHsSI oOpraHuueckmx BemectB A.M. byrmiepoa, Teopus
SJIEKTPOJUTUYECKON  auccoluanuu, nepuoaundeckuii 3akon .M. MenaeneeBa, 3akoH
COXPAHECHHSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XUMHUHU, (HAKTOJIOTHUECKUE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJyYeHUH W O€30MacCHOM WCIOIb30BAaHUM BAKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYCCKON JEATEILHOCTH YEIIOBEKA;

3) chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHbIC MPHU3HAKA W B3aUMOCBS3b
WM3YyYCHHBIX MOHATUN, MPUMEHSATh COOTBETCTBYIOIIUE IOHSTHS TPU ONKMCAHWU CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN; BBISIBISATH B3AUMOCBSI3b
XMMUYECKUX 3HAHUM C TMOHATUAMM M TPEACTaBICHUSAMU JPYIMX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

4) chopMHpPOBAaHHOCTH YMEHHU HCIIOJIb30BATh HAUMEHOBAHMS XUMHUYCCKUX COCIMHCHUI
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW W NPUKIAJAHOW XUMUU M TPUBHAIbHBIC Ha3BaHUS
BOXHEHININX BEMIECTB (ITHIICH, alleTHIICH, TIIUIICPUH, PeHOM, PopMalIbIeTHl, YKCYCHAs! KUCIIOTa,
[JIMIMH, yrapHblM Ta3, YIIEKHUCIbId ra3, aMMHaK, ramieHas HM3BeCTb, HETalleHas W3BECTbh,
MUTHEBAsI COJla U APYTUX), COCTABIATh (POPMYJIbl HEOPraHMUYECKUX U OPraHMYECKUX BEIECTB,
YpaBHEHUS XHMHUYECKUX pEaKklui, OOBIACHATh HUX CMBICH; TOATBEPKAATh XapaKTepHbIC
XMMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3AMUCAMH YPaBHEHUUN
XUMHYECKUX PEAKIUM;

5) chOopMUPOBAHHOCTH YMEHUN  yCTaHABIMBaTh NPUHAUICKHOCTh  H3YYECHHBIX
HEOPTraHWYECKUX M OPTaHUYECKHUX BEIIECTB K ONPEEICHHBIM KJIacCaM M TPYIIaM COSANHEHUH,
XapaKTepU30BaTh MX COCTaB M BaXKHEUINIME CBOWCTBA; ONMPEIEISITh BUIBI XUMHUYECKHX CBS3EH
(koBasieHTHasi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS), THUIIBl KPUCTAUIMUECKUX PEHIETOK
BEIIECTB; KJIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKITUN;

6) BIaJieHHe OCHOBHBIMHU METOJaMH HAyYHOTO IMO3HAHHUS BEIECTB U XUMHUUYECKUX SBICHHIA
(HabnroieHue, U3MEpPeHHe, HIKCIIEPUMEHT, MOJISTTUPOBAHHE);

7) cpOopMHUPOBAHHOCTH YMEHHUN NPOBOAMUTH pACUYETHl MO XUMHUYECKUM (Qopmynam u
YpaBHEHUSAM  XUMHYECKHMX  pEaKIuil C  HCIONb30BaHHEM  (PU3UYECKHX  BEIUYHH,
XapaKTEepPU3YIONIUX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, oO0ObemMa (HOpPMAaJIbHBIC
YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOIH30BATh CHUCTEMHbIE XUMHUYECKHUE 3HAHUS IS
MPUHATUS PEUIEHUH B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

8) chopmMupoBaHHOCTH, YMEHUH IJIAHUPOBATH M BBHIMOIHATH XUMHYECKHHA IKCIEPUMEHT
(mpeBpallieHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUH, MOTyYeHHE ITUICHA M U3YYEHHE ero
CBOMCTB, KaueCTBEHHBIE PEaKIMM Ha allbJIETHAbI, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HaTyparus
OeNnKOB MpU HArpeBaHWM, I[BETHBbIC pEaKIUHU OETKOB; MPOBOJIUTH PEAKIMU HOHHOTO OOMeEHa,
OTIPENIEeTISATh CPeay BOAHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKIMU Ha Cyib(dar-, kapOboHaT- U
XJIOPUJ-aHUOHBI, HAa KAaTHOH AaMMOHHS; peIIaTh AKCIEPUMEHTAIbHBIE 3aJa4d 110 TeMaM
"Metamisl" u "Hemeramibl") B COOTBETCTBHHM C MpaBWJIaMHU TEXHUKU O€30MacHOCTH IpH
oOpalieHun C BemecTBaMH M JabopaTOpHBIM O0OpPYJAOBaHUEM; TPEICTABIATH PE3YIbTATHI
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XMMHYECKOTO 3KCIEPUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

9) chopMUPOBAHHOCTh YMEHUS aHAIM3UPOBATH XUMHUYECKYI0 HHPOPMAIIUIO, MTOTydaeMyIo
U3 Pa3HbIX UICTOYHUKOB (CPEICTB MaccoBOil nH(popmanmu, cetb HTEpHET U IpyTHe);

10) chopmupoBaHHOCTH yMEHHUI COOJIOAATh MpaBHJAa SKOJIOTMYECKH IEIeco00pa3HOro
IOBEJCHUS B OBITY M TPYIOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpY’Karolled NpUPOAHON cpelbl; yUUThIBaTh ONACHOCTb BO3JCHCTBUSA HAa KUBBIE OpPraHU3MbI
OIpEeIeIEHHBIX BELECTB, IOHUMAsi CMBICI [TOKa3aTels MpeAeaIbHOM 10MYCTUMOM KOHIIEHTPALUY;

11) g oOyyaromuxcst ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbs: C(HOPMUPOBAHHOCTh
YMEHMSI TPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JIOCTYNHBIX METOJax IIO3HAHMS BEIIECTB U
XUMHYECKHX SBJICHUM;

12) nns cnenmblx W cHa0OBHIAMIMX OOy4yaromMXcs: C(HOPMHPOBAHHOCTH YMEHHUS
UCIIOJIb30BaTh pelbeHO TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ams 3anucu XUMHYECKUX

dbopmy.

Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu U pazsutuu OK u I1K:

OK O01. BeiOuparh cmocoObl pemieHUs 3a1ad4  MpOoPECCHOHATBHON IeSTEIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBIsITh IOUCK, aHAJIA3 U WHTEPIPETANUIO HHPOPMAIIHH, HEOOXOTUMOM IS
BBITTOJIHEHUS 33124 TPOPECCUOHATBHOMN IEATEIIEHOCTH.

OK 04. Paborath B KOJUIEKTUBE W KOMaHjae, A(PQPEKTUBHO B3aMMOACHUCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM, KIIHEHTAMHU.

OK 07. CopneiicTBOBaTh COXpPaHEHHIO OKPYXKAIOLIEH Cpenbl, pecypcocOepexeHHIo,
3¢ peKTUBHO NeiiCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX.

[1K 3.7. OcymiecTBasaTh pa3padOTKy, aAaNTalHUI0 PELENTYp XOJOIHBIX OJIF0JI, KYITHMHAPHBIX
U3JICNHIA, 3aKYCOK, B TOM YHCIIE aBTOPCKUX, OPEHIOBBIX, PETMOHAIBHBIX C YYETOM MOTPEOHOCTEN
Pa3IUYHBIX KaTeropuil norpedurenei, BUA0B U GopM 00CTyKUBAHUS.
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2. CTPYKTYPA U COJAEP)KAHUE ITPOI' PAMMBbI YYEBHOM TUCIHUTIIUHBI

2.1. O0beM JUCHUIINHBI H BBl y4e0HOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 41
B T.4.

OcHoBHOe cojiep:KaHue 33
BT. 4..

TEOpETHYECKOe 00yUeHne 15
NPaKTUYECKHUE 3aHATHS 6
71a00paTOPHBIE 3aHATHS 10
caMoCTOsTeNIbHAas paboTa 2
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 5
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

TeopeTudecKkoe o0ydeHue 2
NPaKTUYCCKUE 3aHATHS 4
Ipomexyrounas arrectamus (/13) 2
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2.2. TemaTu4ecKuii MJIaH U CO/IePKAHNE TUCIUIITUHBI

®opmupyem
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM HAC0B ble
pa3/iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIAAHON MOAYJIb KOMIIETeHIH
"
1 2 3 4
OcHoBHoOE coepxaHue
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 2
Tema 1.1. OcHoOBHOE co/lep:KaHue 1 OK 01
CrpoeHue aToMOB Teoperuueckoe o0yueHue 1
XUMHYCCKHUX CoBpemeHHass Mojienb cTpoeHusi aroma. CHMBOJIMYECKMHM S3bIK XUMUU. XHUMHUYECKUH DJIEMEHT.
3JICMEHTOB U IPUPOZA  |DneKTpoHHass KoH(urypaius aroma. Kiaccupukaius XUMHYECKUX DJIEMEHTOB (s-, P-, d-2JI€MEHTHI).
XUMHUYECKOM CBSI3H BanenrtHbie 3JICKTPOHBL. BanenTHOCTSD. OneKTpoHHas IpUpOJa  XMMHYECKOU CBSI3H. 1
DNeKTpOOTPULIATENbHOCTh. BuAbl XUMHUYECKOM CBA3M (KOBaJ€HTHAs, WOHHAas, MeETaJUIMYecKas,
BOJIOPOJIHAs) U CIIOCOOBI €e 00pa3oBaHuUs
Tema 1.2. OcHoBHOE cogepkaHue 1 OK 01
Iepnoauueckuii 3akoH | TeopeTrnyeckoe odyuenue 1 OK 02
v Tabmuna J[.1. [Tepuonnueckas cucrema xumudeckux dsnemeHToB .M. MengeneeBa. @OU3HYECKHI  CMBICIT
Menneneena Ilepuognueckoro 3axona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XUMHYECKHX
JJIEMEHTOB, O0pa3yeMbIX HMMH HPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBUM C TOJOXKEHUEM
xumuyeckoro siemeHta B Ilepuomuyeckon cucreMe. MHPOBO33pEHUECKOE M HAyYHOE 3HAayeHUE
Ilepuognueckoro 3akona J[.M. MenneneeBa. Ilpornosst [I.JMI. MenneneeBa. OTKpbITHE HOBBIX 1
XUMHUYECKHUX 3JIEMEHTOB.
Pemrenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha XapaKTEePU3ALMI XUMHUYECKHX
3JIeMEHTOB «MeTauinueckue / HeMEeTaJNIMYEeCKHE CBOMCTBA, 3JE€KTPOOTPUILIATEIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOECHHUEM H IOJOKEHHEM B MEPUOJUYECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneenay
Pa3nen 2. XuMun4yeckue peakuuu 4
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Tema 2.1. Tunsr OcHoBHOE coep:kaHue 1 OK 01
XMMHYECKHUX peakuuii | TeopeTuueckoe o0yueHue 1

Knaccudukanus v THUIBI XMMHUYECKUX peakLuil ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBiieHUE

YpaBHEHHH peaknMid COEAUHEHUs, pa3jOoXkKEeHus, 3aMelleHHs, OOMEeHa, B T.4. peakluil TropeHus,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHMsI OKHUCIIEHUA-BOCCTaHOBJIEHMs. CreneHb okuciaeHus. OKHUCIUTENb UM BOCCTAHOBUTEID. 1

CocraBiieHHE U YpaBHMBAHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN METOJIOM 3JIEKTPOHHOI'O

6ananca. OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIMH B MPUPOJE, MPOM3BOJICTBEHHBIX IpOIEccax M

KU3HENEATEIIBHOCTH OPraHU3MOB
Tema 2.2. OcHoBHOE co/lep:KaHue 3 OK 01
ONEKTPOIUTHYECKAS Teopernueckoe odyuenue 1 OK 04
JMCCOLMALNS ¥ HOHHBIH Teopust 3MeKTpOIUTUYECKON aucconanuu. MoHbl. DIeKTPOIUTHI, HEANEKTPOIUTHI. Peakimu noHHOTO
obmeH oomena. CocTaBlieHHE peaKkIWid MOHHOTO OOMEHa IyTEM COCTAaBJICHUS WX TOJHBIX M COKpAIICHHBIX 1

MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIIMU. 3aJaHUS HA COCTABJIICHUE HOHHBIX PEaKLUi

JlaGopaTopHble 3aHSITHSI 2

JIaGoparopHas paboTa “TUIbl XUMHUUECKUX pPEeaKIIUn™.

HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX M 00pa3yloOIIMXCS BEUIECTB) U MPU3HAKOB 9

xuMuyeckux peakiui. [IpoBeneHue peakiuii HOHHOTO OOMEHa, OMpENeJeHUE Cpeabl BOJHBIX

pacTBOpoOB. 3a/1aHNs HA COCTABJICHHE HOHHBIX peaKluii
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 10
Tema 3.1. OcHoBHOE coep:kaHue 1 OK 01
Knaccupukanwus, Teopernueckoe odyuenue 1 OK 02
HOMCHKJIATypa 1 IIpenmer Heopranuueckoi xumuu. Knaccugukanus HeopraHmdeckux BeniecTB. [IpocTeie M COXKHBIE
CTPOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCUABI, THAPOKCHIBI, KUCIOTHI, COJIH). B3aumMocBs3b
HCOPraHMICCKUX HEOPraHWYeCKUX BEIECTB. ArperaTHble COCTOsSHHs BemlecTBa. Kpucrammmueckue U aMopQHbIE
BCIICCTB BellecTBa. THIBl KPUCTAIMYECKUX PEIIETOK (aToOMHas, MOJEKYJsApHas, HOHHAs, MeTauIndecKas). 1

3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW pEIIeTKU. 3aBUCHUMOCTh
XUMHUYECKON aKTHBHOCTH BELIECTB OT BUJA XMMHUYECKOM CBSA3M M TUIA KPUCTAIIMYECKON PEIIEeTKH.
[IprunHbI MHOrOOOpa3us BEIECTB
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Tema 3.2. ®usuko-

OcHoBHOe coepkaHue

OK 01

XUMHUYECKHE CBOWCTBA | Teopernueckoe odyueHune OK 02
HEOPraHn4eCcKuXx Metamnbl. O6mue ¢u3nueckue U XUMHYECKHe CBOMCTBa MeTauioB. CrnocoObl moiydeHus. 3HaueHHe
BCILIECTB METaJUIOB M HEMETAUIOB B IIPUPOJAE M KU3HEIACATEIBbHOCTH 4YeJIOBEKa W opraHusMoB. Kopposus

METAJUIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmue Qusuveckne W XWMHUYECKHE CBOWCTBA HEMETaUIOB. TUMNHWYHBIC CBOWCTBA

nemetauioB IV— VII rpynn. Knaccudukanus 1 HOMeHKIaTypa COeIMHEHUI HeMeTauioB. KpyroBopoTsl

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHU]IOB, KHCIIOT,

cojeil u Ap.). 3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB IMPOCTHIX BEILIECTB, BOJAOPOJIHBIX COEAMHEHUMH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTnyeckue 3aHATHSA

CocraBneHrue ypaBHEHMI XMMHUUYECKHX PEAKUUN C YYaCTHEM MPOCTBIX M CIIOKHBIX HEOPraHUYECKUX

BELIECTB: METAUIOB M HEMETAJIOB; OKCHIOB METalJIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH U aM(OTEpPHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, MOJYyYECHHE U

0e30MacHOe HCIOJIb30BAHWE BAXKHEWIINX HEOPraHWYECKUX BELIECTB B OBITY U MPaKTUYECKOM

NeSITEIbHOCTH YeJIOBEKa

CamocrosiTesbHast padora.

CocraBiieHrne ypaBHEHMM XMMHUYECKHUX pEaKUUH C y4yaCTHEM MPOCTBIX U CIOXKHBIX HEOPraHMYECKUX

BELIECTB: METAJUIOB U HEMETANIOB; OKCHJOB METaNIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH U aM(OTEpHBIX TUAPOKCUIOB, HEOPTraHMYECKUX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Wnentuduranus JlaGopaTopHbie 3aHATHS OK 02
HEOPTraHUYECKHUX Jla6opatopHas pabota «neHTu(UKAINT HEOPrAHUUECKUX BEMIECTBY. OK 04
BCIICCTB Pemienne sKcnepuMEHTaNBHBIX 3a/lad MO0 XWMHYECKMM CBOWCTBAM METAJUIOB M HEMETAIOB, IO

pacrio3HaBaHUIO U MMOJTYUCHUTO COE€IUHEHHUI METANIOB U HEMETAJLIOB.
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Wnentudukanys HEOPraHWYECKUX BEIIECTB C HCIOJB30BAaHHEM HX (PH3MKO-XMMHYECKHX CBOWCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuii. KadecTBeHHBIE peakuuu Ha cynb(par-, KapOoHAT- M XJIOPHUJ-
aHMOHBI, HA KATUOH aMMOHMSI

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

12

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

[TosiBnieHre U pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [Ipeamer opranudeckod xumuu. Mecto u
3HAQUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPHUH XUMHUUYECKOTO CTPOCHUsI OpraHuyeckux coenunenuit A.M. bytieposa.
VYriepoaHblii CKEJIET OPraHWYECKONW MOJEKYJbl. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT XMMHYECKOTO
CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonsatne o ¢ynkumoHanbHOM rpymme. Pamukan. [lpuanumel  kinaccuukanum — OpraHUYECKUX
COeIMHEeHUI. MexlyHapoHasi HOMEHKJIATypa U MIPUHLMUIIBI HOMEHKJIATYpPhl OPraHUYECKUX COECAUHEHUM.
[TonsTre 00 a3zoTcoaepKalIuX COSIUHEHUSAX, OMOIOTHUECKH aKTUBHBIX BEIIeCTBax (yrieBojax, )KUpax,
OemnKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COeIMHEHHUIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATUSA

Homenknarypa opraHMueckMx COEAMHEHMH OTJIENbHBIX KJIAaCCOB (HACBILIEHHBbIE, HEHACBHIIIEHHbIE WU
apoMaTHYeCKHUE YIJIEeBOJOPOAbI, CIIUPTHI, (PEHOJBI, allbJETU/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHHEe MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (DOpMyN OpraHMYEeCKHX BEIECTB OTAENbHBIX
KJIACCOB, MCIIOJIb3ysd MX Ha3BaHMs 10 CUCTEMATHYECKONM W TPUBHAIBHOM HOMEHKJIAType (STHIIEH,
alleTWIeH, TIMLEpUH, (eHos, (GopMaibaeruj, yKCycHas KHCIOTa, INIMIUH). Pacuersl mpocteiimeit
(bopMyIIbl OpraHMYECKOW MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOI0 cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

OU3NKO-XUMUYECKUE CBOWMCTBA OPraHWYECKUX COCJUHEHHH OTAENbHBIX KIaccoB (0COOEHHOCTH
KIaccupUKAUM U HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psia U oO1ias opMyIna; H30Mepus;
(hu3MYEeCKre CBONCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOTYyUCHHUS ):

OK 01
OK 02
OK 04

16




— TpeleibHbIe YTIEeBOAOPOAbl (aJIKaHbl M LUKJIOANKaHbl). ['opeHHe MeTaHa KakK OJMH M3 OCHOBHBIX
HMCTOYHUKOB TEIlIa B MPOMBIIIICHHOCTH 1 ObITY. CBOWCTBA MPUPOIHBIX YTIIEBOIAOPOAOB, HAXOXKICHUE B
MIPUPO/IE U MPUMEHEHHUE alIKaHOB;

— HempelenbHble (JIKeHbl, AJIKWHBI M aJKaJWEHBbl) U apoMaTU4YecKue yriaeBoAopoasl. ['openue
alleTUJIeHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METaJNIOB

— KHUCJIOPOACOEpKAIINE COSTUHEHHS (CIUPTHI U (PEHOIIbI, KAPOOHOBBIC KUCIOTHI U d(DHUPHI, aJIbIETHIbI
U KETOHBI, XUPBI, YIIeBOJbl). [IpakTHyeckoe MPUMEHEHHE OJTHUJIICHTIUKOJS, TIUIEpHHA, (eHoa.
[Ipumenenne Qopmaibaernia, aneTalbJIeTuIa, YKCYCHOW KHCIOTh. MpUIa Kak COJIM BBICIIMX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30TCoACpIKAIIUC COCAUHCHUA (aMI/IHBI 1 aMHHOKHCJIOTHI, 6eJ'IKI/I). BLICOKOMOHGKYHSI}’)HBIG COCINMHCHUA
(CI/IHTGTI/I‘leCKI/IC n 6I/IOHOFI/I‘ICCKI/I'3KTI/IBHHG). MOHOMCp, IMOJIUMEp, CTPYKTYpPHOC 3BCHO.
HOJII/IMepI/I3aIII/I$I 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0 UCITIOJIb30BaHU.

I'eneTmueckas CBA3b MCXKAY KilaCCaMU OpPraHU4YCCKUX COCIUHCHHI

HpaRanecmle 3aHATHUSA

CBoiicTBa OpraHMYeCKMX COCIMHEHMH OTAENbHBIX KJIACCOB (TpUBHANbHAas U MEXAyHAapOJHas
HOMEHKJIaTypa, XUMUYECKHUE CBOWCTBA, CIIOCOOBI MOJIYUYEHHUs): TpeAeabHbIe (aIKaHbl U IUKIOAIKAHBI),
HenpeaeabHble (AIKEHbI, aJJKUHBI M aJKaJAUEHbl) U apOMaTHYECKHE YIIeBOJOPOIbI, CIUPTHI U (HEHOJIBI,
KapOOHOBBIE KMCIOTHI U 3(PUPBI, aIbIETHIbI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COeMHEHMs. 3aJaHusl Ha COCTABJIEHWE YPAaBHEHUN XMMMUYECKHUX PEaKIM C yd4acTUEM OpPraHMYECKHUX
BEIIECTB HA OCHOBAHMHU UX COCTaBa U CTPOCHUS

JlabopaTopnasi padora

JIaGopartopHas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[losnydyeHune 3TuIEHA U U3YYEHHE €T0 CBOMCTB. MoeIMpoBaHUE MOJIEKYJ U XUMUYECKUX MPEBpaIlleHU
Ha [pUMepe TaHa, ITUJICHA, alleTHIIEHa U Jp.

Tema 4.3.
WNnentudukanus
OpPTaHMYECKUX BEIIECTB,
UX 3HAYECHHUE U
NpPUMEHEHHE B OBITOBOU

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

buooprannueckue coenunenus. IlpuMeHenne u Ouonornyeckas pojib YriaeBoJoB. OKucieHue
YIJEBOJOB — MCTOYHHK DSHEPIUM JKUBBIX oOpraHu3smMoB. (OO0yacTé TNPUMEHEHHS aMHUHOKHUCIOT.
[IpeBpamienuss OenkoB NUIIM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonormueckue

OK 01
OK 02
OK 04
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Y IIPOU3BOACTBEHHOMN
JESTCIIBHOCTH YEJIOBEKA

¢byHKIMU XUpOB. PoJb oprannyeckoil XMMUM B PEICHUH POOJIeM MUIIEBOH 0€301MacHOCTH

Ponp opranmyeckoil XMMHUH B peUIEHHHM MPoOJieM HHEpreTHYecKoil 0e30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUH HOBBIX MaTE€PHAaJIOB, HOBBIX UCTOUHUKOB SHEPIUH (aJIbTEPHATUBHbBIC UCTOUYHUKU
sHeprum). OnacHOCTh BO3/IEHCTBUS HA )KUBBIE OPTraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB
(yrimeBomopobl, CHOUPTHI, (PEHONbI, XJOPOPraHUYECKUE MPOU3BOIHBIC, AlbJACTUIBI U Ip.), CMBICI
II0Ka3aTessl MPeAesIbHO I0IMYCTUMON KOHLEHTpaLuu

JlabopaTopHble 3aHATHS

JlaboparopHas padota: “UneHTrdukais opraHM4ecKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”
Wnentudukaius opraHu4eckiuxX COSIMHEHHM OTIENbHBIX KJIAcCOB (Ha MpUMepe ajbAETHAO0B, KpaxMmana,
YKCYCHOM KHCIOTBI, OEJIKOB U T.II.) C UCIIOJIB30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. J[leHarypammst Oeika Tpu HarpeBaHuu. L[BeTHbIC peakIuu OCIIKOB.
BoO3HHKHOBEHME AHATMTUYECKOTO CHUTHAJIA C TOYKHU 3PEHUS XMMHYECKHUX IPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW PEaKINH, TO3BOJISIIOIICH HICHTH(PHUIIMPOBATH MPEATIOKECHHBIC OPraHUYESCKHIE BEIECTBA

Pazneu S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
Ckopoctb xumuueckux | OCHOBHOe cojiep:KaHue OK 01
peaxkuil. Teopernueckoe odyuenue OK 02
Xumuaeckoe CKopocTh peaklliy, €€ 3aBUCUMOCTb OT pa3jMuYHbIX (AKTOPOB: MPHUPOJABI PEarupyrolux BEIIECTB,
PpaBHOBECHE KOHLICHTPALlUM PEarupyrolux BEIIECTB, TEMIIEPATypbl U IUIOAAM PEaKIUOHHOW ITOBEPXHOCTH.

TemnnoBblie 3G HEKTh XUMUYECKUX peakIvid. DK30- U SHIOTEPMHUUYECKHUE, PEAKLIUH.

OOpatuMocTh peakiuii. XHMHYECKOe pPaBHOBECHE M €ro CMELIeHHWE IOJ JEHCTBHEM Ppas3IHMYHBIX

(bakTopoB (KOHLEHTpAIMs PEareHTOB WM MPOJIYKTOB pEaKiiH, JAaBJIeHHUE, TEMIepaTypa) Uil CO3JaHHs

ONTUMAJIBHBIX YCIOBUM MPOTEKaHUs XUMU4eCcKuX npoueccos. [Ipunnun Jle [larense
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coaepkaHue OK 01
ITonsTHE 0 pacTBOpax Teopernyeckoe o0yueHune OK 02

OK 07

PactBopenne kak ¢usmko-xumudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopumocTh. MaccoBass fons  pacTBopeHHOro BemlecTBa. CMBICH IOKazareias MpeleiabHO
JOTTYCTUMOMN KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIHUECKON 0€30M1aCHOCTH.

[IpaBmia SKOJIOTHYECKH IIEIECOOOpPa3HOTO IMOBEACHHSI B OBITY M TPYIOBOW NEATEIHHOCTH B LEJSIX
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COXPAHEHUS CBOErO 3I0POBbsI U OKPYKAKOUIEH HNPUPOJHON CpPElbl; OMACHOCTh BO3JCUCTBUS HA JKUBBIE
OpraHu3Mbl OIMPCACIICHHBIX BCIICCTB.

Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIM HA PAacTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEI0BEKA

Tema 6.2. OcHoBHOE coep:KaHue 2 OK 01
HccnenoBanue cBOKCTB  JlagopaTopHbIe 3aHATHS 2 OK 02
pacTBOpoOB JlaboparopHas padota «lIpuroroBienue pacTBOPOB». OK 04

[IpuroToBneHue pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHIIEHTpAIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMHU 5

BOIIPOCaMHM) U OTIpeieNieHUe Cpeibl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLY/JIs1)
Paznea 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa 6 OK 01
Xumus B ObITY H OCHOBHOE CO/IepIKAHME 6 OK 02
IPOU3BO/ICTBEHHOM Teoperuyeckoe odyueHue 2 OK 04
ACATCILHOCTH YCTIOBCKA | HoBelmine TOCTHKEHUS! XUMUUYECKOW HAYKU U XMMHYECKOW TeXHOJIOTHH. Posib XMMUM B 00eCTieUeHUH OK 07

9KOJIOTUYECKOMN, SHEPTETUUECKON M TTUIIIEBOI O€30MaCHOCTH, pa3BUTUN MeauIMHbBL. [IpaBuia nmovcka u 5 1K' 3.7.

aHalM3a XUMHUYEeCKOW WHGOpMAlMU €3 Pa3IUYHBIX HCTOYHMKOB (HayyHas M Yy4eOHO-HAay4Has

JTuTepaTypa, CpeAcTBa MaccoBoii nHpopmMaluu, cetb UHTepHeT)

IIpakTnyeckune 3aHATHSA 4

ITouck u aHamm3 KeHCOB O NMPUMEHEHHH XWMHUUYECKHX BEIIECTB M TEXHOJIOTHH C ydeToM OymyIiei

npodeccuoHabHOM ~ AESITENPHOCTH MO  TeMaM:  BaKHEHMIIMe  CTPOUTEIbHBIE  MaTepHallbl,

KOHCTPYKIIMOHHBbIE ~MaTepHalibl, KpackH, CTEKJIO, KEepaMHKa, Marepuaiabl [Js 3JIEKTPOHHKH, 4

HaHOMaTepHuaybl, TEKCTUJIbHbIE BOJIOKHA, HWCTOYHHUKM DHEPTrUU, OPraHUYECKUE U MHUHEpaJIbHbIC

yIoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBienue pe3yabTaToB pelIeHus KelicoB B hopMe MUHU-I0KIIA/1a C TIpe3eHTalnel

JuddepenunpoBanHblii 3aueT 2

Bcero 41
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3. YCJIOBHUSA PEAJIN3AIIMA TPOTPAMMBbI YYEBHOM JUCIUTIINHBI

3.1. g peaju3auv NPOrpamMMbl JMCHUIUVIMHBI NPEeIyCMOTPEHbI CJeaylolue
crenuajbHbIe IOMEeIeHHsI:
KabuneT xumMuu, OMOIOTUN U MEKPOOHOIOTHH:
— aBTOMAaTH3MPOBAHHOE pabouee MECTO MpenoIaBaTels;
— Ha0OopBHI IJIAKATOB;
— paboune MecTa 00yJaroIuxcs;
— Ppa3IaTovHbIC yUeOHbBIC MAaTEPUAIIBI 110 XUMHUU ¥ OUOJIOTHU;
— KaJbKYJISTOPHI,
— DJIGKTPOHHBIC CPECTBA O0yUEHUS/UHTEPAKTHBHBIC TTOCOOUS / OHJIalH KypCHI (IO
MPEeIMETHOM 00JIacTH);
— KOMIUIEKT Y4eOHO-METOINYECKUX MAaTEPHUAIOB JJIsl 00YJaOLINXCS U MTPETo1aBaTels;
— obmenabopaTopHOe 000pYAOBAHUE:
® XHWMHYECKas MOCy/a, CrelnaibHas MeOeb,
® JIyIbI, IITATUBEI;
e 00OpyJOBaHME W TPHUOOPHI JJIS TOATOTOBKU TPOO: (WIBTPHI, MEIIAJIKU |
BCTPSIXUBATEIIN;

e 000pyaOBaHME sl CAHUTAPHON 00pabOTKU — MBIThS, 1€3UH(EKINH, CYIIKH.
3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. OcHOBHBbIE HUCTOYHUKH

1. Xumus: 10 xnacc: 6a30Bb1id ypoBenb: yueonuk / O.C. 'abpuensn, U.I' Octpoymos, C.A.
CnankoB. — 6-e usg., crep. — Mocksa: [Ipocsemienue, 2024. — 128 c.: ui.

2. Xumus: 11 knacc: 6a3oBbiit ypoBenb: yueOnuk / O.C. I'abpuensin, .I' Octpoymos, C.A.
CrnanxoB. — 6-e u3., crep. — Mocksa: [Ipocsemenue, 2024. — 127, [1] c.: ui.

3.2.2. lonoJTHUTEIbHbI€ HCTOYHHKHU

1. Andwunorenonsa, MW.B. XuMus: y4eOHUK W TOPAKTHUKYM JUIsL  CPEAHETro
npodeccuonansHoro obpasosanus / U.B. Arndunorenosa, A.B. badkos, B.A. IlonkoB. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2023. — 291 c¢. — (IIpodeccuonanbroe
obpazoBanme). — ISBN 978-5-534-11719-6. — Texkct: anekrponHbiii // OOpa3oBarenbHas
maropma FOpaiit [caiir]. — URL: https://www.urait.ru/bcode/513807.

2. Hukonbckuii, A.b. Xumus: ydeOHUK U IPAKTUKYM JJIs1 CpeTHEr0 MpodecCHOHATBLHOIO
oOpazoBanus / A.b. Huxonbckuii, A.B. CyBopoB. — 2-e¢ u3z., nepepad. u gon. — Mockaa:
NznarensctBo HOpaiit, 2023. — 507 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-
534-01209-5. — Tekcr: anexTponHsbIi // O0pa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/513537.

3. Pocun, N.B. Xumusa. Y4eOHWK W 33Ja4HHK: JUIS CPEIHEr0 TPodeccCHOHATEHOTO
ob6pazosanus / U.B. Pocun, JI.JI. Tomuna, C.H. ConoBeeB. — MockBa: NU3gatensctBo FOpaiit,
2023. — 420 c. — (IlpodeccuonansHoe odOpazoBanue). — ISBN 978-5-9916-6011-2. — TekcrT:
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiitr  [caiit]. —  URL:
https://www.urait.ru/bcode/512022.
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4. Tynukun, E.M. Xumus. B 2 4. Yacte 1. O0mas u HeopraHudeckass XUMHUS: YICOHUK TSt
cpennero mpodeccuonansHoro obpazosanus / E.W. Tynukun. — 2-e u3fd., wcnp. U A0M. —
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MPOBEJCHUS MPAKTUYECKUX 3aHATHM M J1a00opaTOpHBIX paboOT, TECTUPOBAHMS,
WHIUBUAYAIbHBIX
0o0y4eHHUsI OMpPEeeIsioT,

BBITIOJTHEHUS
Pe3ynbTaThl

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM

JTUCIATITAHBI

KOHTpOJIB 1 OLICHKA pE3yJIbTaTOB OGy‘ICHI/Iﬂ OCYHICCTBIIACTCA IMPEIIOAaBaTCJIEM B IIPOLECCC

00y4JarOIMMUCS

3aJIaHuM,

qTo 06yqaloumec>1 JOJIDKHBI

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHHUILJIMHBL.

a TaKXe
HUCCIIETOBAHUH.
MMOHUMATL U

MIPOEKTOB,
3HATh,

st hopMuUpOBaHUs, KOHTPOJS U OLIEHKH PE3YJIbTATOB OCBOCHHS yUECOHOW IUCIIUTUTHMHBI
UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSTHH, TMPECTABISAIONIAs COO0H KOMITJIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OO0y4eHHUS M CHOPMYIHPOBAHHBIX C yYETOM

®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

THIBI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHI
| OcHOBHOe coiep:KaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30oBble MOHITHS U
CTPOEHHS BellecTBa
3aKOHBI XMMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrapnsars xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMHYECKOH |COOTBETCTBUU CO PUPOJIA XUMHUYECCKOH CBSI3HY.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agauyn Ha COCTaBJICHUE
XUMUYECKUX JIEMEHTOB, |XUMHUYECKHUX (HopmMyI
KCXO/IsI U3 BaJICHTHOCTH U |IBYXaTOMHBIX COEIUHEHUN
ANEKTPOOTPHULATEIBLHOCTH |(OKCHUIOB, CYJIb(PHIOB,
TUAPUIOB U T.IL.).
3. 3aiaHus Ha UCTOJIb30BAHHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHWM COEUHEHUM IO
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPHBHAITLHBIX
Ha3BaHWH JJIs1 COCTABJICHUS
XUMHYECKHUX HOopMYIT
JIBYXaTOMHBIX COEUHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCIMHEHUN
OTJIETTbHBIX KJIaCCOB
1.2 |OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma /.. XAMHYECKHE DJICMEHTBHI B |[HEMETAINTNYECKHUEe CBOMCTBA,
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Meuneneena

COOTBETCTBHHM C UX
II0JIO)KEHUEM B
IIEPUOJNYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBUE C MX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOIUYECKON
CHCTEME XMMHYCCKUX
snemeHToB .M. MenaeneeBay.
2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOECHHUEM aTOMOB
XHUMUYCCKHUX DJIEMCHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U MX COCIMHEHUH B
COOTBETCTBHUM C MOJIOKEHUEM
Ilepuonuueckoi cucreme.

3. IlpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHUECKUX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaJlJInYeCKHe CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIO’KEHUEM B IIEPUOANYECKON
CHCTEME XUMHYECKUX
anemenToB .. MenneneeBay

2 XapakrepusoBath Tunbl |KonTpoJsbHasi pabora
Pasznea 2. Xumnueckue P P . P P
xummnuyeckux peaknuii  |[«CTpoeHune BemecTsa u
peakuuu
XHMHYECKHe PeaKIun»
2.1 |OK 01 Turel XUMHYECKUX CocraBnars peakuuu 1. 3amaun Ha cocTaBIEHUE
OK 04 |peakuui COCIMHEHMS, PA3JIOKEHUS, |yPAaBHECHUN PEAKLIUN:

oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIIBbHBIC
peakmuu

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCII0JB30BaHUEM METOIa
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaccChl
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BeleCcTBa WK 00bEMa

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
Ui 00bEMY OJTHOTO U3
YUYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJTYKTOB
PEaKIu, €CIIU OHO U3
BEIIECTB UMEET MPUMECH

2.2 DIIEKTPOJIUTHYECKAS CocTtaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
JUCCOIMAIMS U MOHHBIA |XUMUYECKUX PEaKIUU MOJICKYJISIPHBIX U MOHHBIX
o0OMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,

y4acTUEM OCHOBAaHMU U COJIEH,
HEOPraHUYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPE/JIbI
2. JJaboparopnas paboTa
"TUnbl XUMHUYECKUX peakuii”
3 Pa3nesn 3. Ctpoenue u |HcciaenoBars crpoenue u | Konrponbnas padora
CBOICTBA CBOIICTBA «CBOHCTBa HEOPraHHYECKUX
HEOPraHH4YeCKUX HEOPraHu4eCKuX BeLECTB»
BellecTB BellecTB

3.1 [OK 01 Knaccudukanus, Knaccudunuposars 1. Tect «<HomeHnknatypa u

HOMEHKJIaTypa U HEOpraHUYEeCcKue Ha3BaHHUE HEOPTaHUYECKUX

CTpOCHHE
HEOPTaHNUYCCKUX
BEILIECTB

BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXOJISI U3 UX
XUMUYECKON (HOPMYITBI TN
COCTaBJICHUE XUMUYECKOM
(hopMyIIbI HCXOMI U3 Ha3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aaHus 1o
KJIacCU(UKALINH,
HOMEHKJIATYpE U XUMUUYECKUM
(dhopMyliaM HEOPTaHUUECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB.
4. IlpakTyeckue 3a1aHus Ha
OonpeAeIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
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3aBHCHMOCTH BHJIa
XMMHYECKOM CBSA3U M THUIA
KPUCTAIUIMYECKOMN PELIETKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIIICCTB

VYcranaBiuBarth
3aBUCUMOCTD (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPUCTAJTMYECKOM
peLIeTKn

1. Tect «OcobeHHOCTH
XHMUYECKHX CBOMCTB OKCUJIOB,
KHCJIOT, OCHOBAHUM,
aM(}OTEpPHBIX THAPOKCUIOB U
coJieiiy.

2. 3agaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMUYECKUX
peaklnii ¢ y4acTUEeM MPOCTHIX
Y CJIO’KHBIX HEOPTaHMYECKUX
BEIIECTB. OKCHJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKHUX
KHCIIOT, OCHOBaHUH U
amM(bOTEepPHBIX THIPOKCUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEePU3YIOUIUX UX
CBOICTBA U CIIOCOOBI
TOTYyICHHUSI.

3. IIpaktuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
CBOMCTBA U MOJIYyYEHUE
HEOPraHUYECKHUX BEIECTB
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3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHUYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHbBIE PEaKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IlpakTuko-
OpPUEHTUPOBAHHBIC 33JaHUS TIO
COCTaBJICHUIO XUMHUYECKUX
peakui ¢ yyacTueM
HEOPTaHMYECKHUX BEIIECCTB,
UCIIONIB3YEMBIX ISl KX
UJCHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEIIeCTB”

Pasznea 4. Ctpoenne u
CBOMCTBA
OpPraHMYecKux
BelllecTB

HccaenoBarsb cTpoeHue U
CBONCTBA OPraHUYeCcKHUX
BeleCTB

KonTpoabHasi padora
«CTpoeHue u cBoiicTBa
OpPraHn4ecKHX BelecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHUE U
HOMCHKJIATypa
OpPraHMYECKHUX BEIICCTB

Knaccugpunuposars
OpraHn4€CKUC BCUICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3ajaHus Ha cOCTaBJIEHUE
Ha3BaHUU OPraHUYECKUX
COECIMHEHUH 10 TPUBUAIIbHON
WIN MEXIYHApOIHOM
crucTeMaTHYecKon
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHUE
IOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIBI,
UCXOZS U3 DJIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCKUX
COEIMHEHUI

YcraHaBauBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3amanus Ha cocTaBlICHHUE
YpaBHEHUN XUMHUYECKUX
peakuil ¢ yyacTUEM
OpraHUYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa H
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKiuii, WITIOCTPUPYIOLIUX
XHUMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINA U
Te€HETHYECKOM CBSI3HN
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OpPraHMYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEAKLMM C
y4acTHEM OPTaHHYECKUX
BEIIIECTB.

4. JIaboparopnas paboTa
“IIpeBpallieHUs1 OPraHUYECKUX
BEILIECTB IIPX HarpeBaHuu"

43 | OK 01 Nnentudukanys Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opranndeckux BEUIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMHUYECKUX PEAKLUH C
IIPUMEHEHUE B OBITOBON |COEIUHEHUH OTAEIBHBIX |Yy4acCTHEM OPraHMYECKHUX
Y TIPOM3BOICTBEHHOMN KJIACCOB BEIIECTB, B T.4. UCIOJb3YEMBIX
JIEATEIIbHOCTH YEJI0BEKA JUISL UX UIEHTU(UKALIUY B OBITY
Y TIPOMBILIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxans
OpPTaHUYECKUX COCAMHEHUN
OTJIEJIbHBIX KJIACCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpPoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIMSHUE KOHLIEHTPALIMM  |TEOPETHUYECKUE 3aJaHUs Ha
paBHOBECHE pearupyromux BeIecTB U |aHaau3 pakTOPOB, BIUSIOMINX
TEMIIEPATYPbl HA CKOPOCTH |HA U3MEHEHHE CKOPOCTH
XUMHYECKHUX PEAKINH XUMHUYECKON PEaKIIHH.
XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBaHHBIE
BIIUSIHUE U3MEHEHUS 3a/laHus Ha IPUMEHEHHE
KOHIIEHTpaluu BemiecTs, |npunuuna Jle-latense mis
peaxkuuu cpeasl u HaXO0XJACHUS HallpaBJICHUS
TEMIIEPATYPHI HA CMEILIEHUS] PABHOBECHS
CMEILEHNE XUMUUYECKOTO |XMMUYECKOW PEaKUU U aHAIN3
paBHOBECHS (akTOpOB, BIMUAIONIUX HA
CMEILEHNE XUMUUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE

Pa3nes 6. PacTtBopsl

PacTBOPHI € 32IaHHBIMH
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XapaKTepHCTHKAMHU

6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE PACUETHHIE
3a/IaHMs Ha TUCTIEPCHBIE
CHUCTEMBI, UCTIOJIb3yEMBIC B
OBITOBOM M TIPOM3BOJICTBEHHOM
NeSITeNIbHOCTH YeJIOBEKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepP:KaHue (CoAepKaHue MPUKIATHOTO MOIYJIs)
7 Paspnen 7. OuenuBarth nocJjieacTBus [3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayuuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa
YyeJ0BeKa ¢ MO3UIUH
JKOJIOTHYECKOMI
0e3omacHoCTH
OK 01 Xumus B ObITY U OuenuBats nocnencteus  |Keiic (¢ yaerom Oynymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHaibHON
OK 04 |nmesTenbHOCTH YeJIOBEKa |[IPOU3BOJICTBEHHON JESITEIBHOCTH)
OK 07 NeSITEIbHOCTH YeJIOBEKa C
IIK 3.7. MO3UIINH YKOJIOTHUYECKON

0€30I1aCHOCTH
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