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1. OBIIASI XAPAKTEPUCTUKA PABOUYEH ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUA»

1.1. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl
C1io

Oo01eoOpazoBaTebHas AUCUUIIIMHA « XUMUSA» SIBIIETCA 0043aTEIbHON YaCThIO
00111e00pa30BaTEIBHOIO ITUKIIA 00pa30BaTEIHLHON MPOTPAMMBI B COOTBETCTBUU C
dI'OC CIIO o npodeccun CIO 15.01.05 «CBapmuk (Py4HOil 1 YACTHYHO

MEeXaHU3HPOBAHHOM CBAPKH (HAIIABKH)»

[IpuknagHoit MoOAyJb BKIHOYaeT pa3faen 8 «XuMmusi B ObITY U
MIPOM3BOJACTBEHHON JAEATEIBHOCTHA YEJIOBEKA», KOTOPBIA pPEANU3yeTCsl I BCEX
npodeccuit/cnenuaibHOCTe  METOJIOM  PEIICHUSKEHCOB,  CBSA3aHHBIX  C
HKOJIOTUYECKON  0€30MacHOCThI0O M OIEHKOM TMOCIEACTBUI  OBITOBOM W
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oOTpaciaMm Oymyuien
poecCHOHANILHOM ESITEIbBHOCTH 00YyJarOITUXCS.

1.2. Hesu ¥ miIaHUPYeMble Pe3yJbTATHI 0CBOCHHS AU CIUTIIUHBI

1.2.1. Hean v 3axa4y JUCHUTIIMHBI

Copnepkanue MporpaMmbl 00IIe00Pa30BaATEIIBHOM JAUCITUTIINHBI <« X UMM
HAaMpaBJICHO HA TOCTUKEHUE CIECAYIOIINX HeJIeH:

— dbopMUpOBAaHUE CHUCTEMbl XHWMHUYECKHMX 3HAHWM Kak BaKHEHIIen
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIE€XKaT
KJIFOYEBbIE TOHATUS, (YyHIAMEHTAJIbHBIE 3aKOHbI M TEOPUM XHUMHH, OCBOCHUE
S3bIKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHn
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C HCTOPUEHM HUX pA3BUTUA U
CTaHOBJICHUSI;

— dbopMupoBaHUE M pPa3BUTHE TMPEJCTABICHUN O HAyYHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIHMi, HEOOXOIUMBIX ISI MPUOOPETEHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEUIECTB U XMMHYECKUX SIBIICHUM, UMEIOIINX

MECTO B IIPUPO/IC, B IPAKTUYECKON M TOBCEHEBHOM KU3HU;



— pa3BUTHE YMEHUH U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C
HaOMIOACHNEM U OOBSICHEHHEM XHUMHUYECKOTO DJKCIEPUMEHTa, COOJI0ICHUEM
npaBui 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMMU.

3agaum IMCUMILINHBI:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XUMHUYECKUX TPOIIECCOB U SIBIICHUU B OKPY’KAIOIIEW Cpelie, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpPa U APYTUMH €CTECTBEHHBIMU HAyKaMH,

2)  pa3BUTh YMEHHUSA COCTaBIATH (OPMYJIBI  HEOPraHWYECKHX U
OpPraHMYECKUX BEIIECTB, YPABHEHUSI XUMUUECKUX PEAKIUNA, OOBSICHATh UX CMBICIH,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHUS TMPOCTEHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMCHHS HAXOIUTh, AHAJIW3UPOBATH M  HCIOJIB30BATh
uHOOPMAITMI0O XHMHYECKOTO XapakKTepa W3 Pa3IudHbIX HH(POPMAITMOHHBIX
MCTOYHUKOB, BKJIIOYAsl y4eOHYIO JIUTEPATypy, HAYUHBIE MMyOJIUKAIMU U UHTEPHET-
pecypchl;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MIPOIIECCOB, YUNUTHIBAsI BO3MOXKHBIE SKOJIOTMUECKHE U COLMATbHBIE BO3JCHCTBHS;

6) cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JOCTHIKCHUH XHMHUYECCKON
HAyKW M TEXHOJIOTWH JUIsl Pa3BUTHs COIMATIBHOM W MPOU3BOJCTBEHHOW cdep ¢
YMEHUEM TTPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUIHBIX cepax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 0011e00pa30BaTeJIbHOM
JUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHne 0011e00pa3oBaTe/ibHas JUCHIUILUIMHA « XUMHUS UMEET MPpHU
dbopmupoanun 1 pazsutur OK 01; OK 02; OK 04; OK 07u IIK, npeacraBieHHBIX

BakTyanu3npoBaHHbIXPI'OC CIIO o npodeccun/cnenuagbHOCTH.



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JMcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

O6mme!
JIMYHOCTHBIE pPe3yJbTAThl [JOJLKHBI OTPakaTh B
YacTu:
TPYIOBOT0 BOCIIMTAHUS:
— TOTOBHOCTh K  TPYLy, OCO3HAaHHE  ICHHOCTH
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOH JCATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAIbHONM HalpaBICHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;

— WUHTEepec K pas3Iu4HbIM cdepaM mnpodeccrnoHalbHON

NESITEIbHOCTH.
MeTanpeaMeTHble pe3yJbTaThl J0JKHbI 0TPAXKATH:
OBanagenue YHHMBEpPCAJIbHBIMH Y4eOHBbIMH

MO3HABATEJIbHBLIMHU AeHCTBUSIMM:

a) 0azoBbIe JIOTHYECKHE NeHCTBHS:

—  caMOCTOSATEIbHO (POPMYTUPOBATh U AKTyaTH3HPOBATH
pobJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh  CYIICCTBCHHBI  MpPHU3HAK WU
OCHOBAHUA JJIA CpaBHeHI/Ifi, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

—  ONIpeAeusTh LEean JIeATEILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

— BBIBJISATH 3aKOHOMEPHOCTH W MPOTHBOPECUYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaThb

JAucuMiuinHapHble pe3yJIbTAThIA0KHBI 0TPAXKATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOW I PEHICHHS MPAKTHICCKIX
3a/1a4 U HKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrajgeHue CUCTEMOM XHUMHUYECKMX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONIME  TOHATUA  (XMMUYECKUU
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
ANIEKTPOHHBIC OPOUTAIH aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00BEM, YIIepOIHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
HM30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTHYECKH
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX

peaxiuit (OKHCTUTENHEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
INEKTPOJIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JMCCOIMAINS,  OKUCIUTENh, BOCCTAaHOBHTENIb, CKOPOCTh

106mume pe3ynbTaThl OCYIIECTBIAKOTCS B COOTBETCTBMUC JIMYHOCTHBIMU M MeTanpeaMeTHbIMU pesyabtatamu ®TOC COO (Tlpukas Muno6puayku Poccun ot 17.05.2012 Ne 413
(penaxnms ot 27.12.2023 1.), B popMHPOBAHUN KOTOPBIX y4acTBYeT 001eo0pa3oBarTesibHas TUCIUILIHHA.
2[lucuMIIMHAPHBIE PE3YIIBTATH OCYIIECTBISAIOTCS B COOTBETCTBHM C TPEOOBAHUAMH K TIPEJMETHBIM pe3ynbraTaM Ga3osoro ypoers (ITPG), yeranosnenusivu ®TOC COO (Ipuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ COXpaHEHHEM UCXOJHOW HyMepanuH.
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— BHOCHUTH KOppeKTI/IBbI B ACATCIBHOCTBb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OILIEHUBATh PUCKU
MOCJICACTBUM JCATCIBHOCTH.

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

— BIIQJIETh HaBBIKAMHU Y4YCOHO-HCCIIEAOBATEIBCKON U
MPOEKTHOM JIeSITEIbHOCTH, HaBBIKAMHU pa3pelICHUs
pooem;

— BBIABIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIe CBs3H n
aKTyaJM3upOBaTh 3aJady, BBIIBUIATh THUIIOTE3y €€
peHIGHI/IH, HaxXOIuUThb aprMeHTBI IJIA 10Ka3aTeJIbCTBaA
CBOMX YTBEp)KICHMI, 3aJaBaThb MapaMmeTpbl WU
KpUTEpUH PELICHU;

— aHaJII/I?;I/IpOBaTI) HOJIy‘IeHHI)Ie B XO0I¢€ peHIGHI/DI 3a1a4u

pPEe3yJibTaThl, KPUTHYCCKH OLICHUBATb Hux
AOCTOBCPHOCTD, ITPOrHO3UPOBATH U3BMCHCHHEC B HOBBIX
YCIOBUAX;

— YMCETb NCPEHOCUTL 3HAHUA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIbHOCTH.

XUMHYECKON peakluy, XUMHUYECKOEe pPaBHOBECHE), TEOpUU U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHHUSI OPraHUYeCKHUX
BemectB  A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHYECKOMN
Juccounanuu, nepuoanueckuid 3axkod .M. Menneneesa, 3aKkoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHUH, (aKTOJIOTMYECKHE CBEACHHS O CBOICTBAax, COCTaBe,
NOJlyYeHUU U OE30MacHOM HCHOJB30BAaHUU  BaXKHEHIINX
HEOPTaHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY U
NPaKTUYECKON NEATEIbHOCTH YEIO0BEKA;
ITP603.chopMUpPOBAaHHOCTbYMEHUN  BBISABIISATH  XapaKTEpPHBIE
NPU3HAKK U B3aUMOCBS3b U3YUYEHHBIX IOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME TMOHATHUS TPU ONUCAHUM CTPOCHHUS W
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
MPEBPAILICHHH; BBISIBISATh B3aMMOCBSI3b XUMUUYECKUX 3HAHHUM C
HNOHATUSMU U MPEACTABICHUSAMU JPYTHMX €CTECTBEHHOHAYYHBIX
PEIMETOB;

11Po 04.chhopMuUpPOBaHHOCTH YMEHUI KCII0JIb30BaTh
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIATHON XUMHUU U TPUBHAIbHbBIC
Ha3BaHUS BOXKHEWINUX BEIIECTB (ITUIICH, alleTUJICH, TIIUIEPHH,
¢denon, dopManbaeTua, YKCyCHas KUCIIOTa, TJIMIHH, yrapHbBII
ra3, YIJIGKUCIIBIA Ta3, aMMHaK, raiieHasi U3BeCTb, HeralieHas
U3BECTh, MHUTHEBAs COJA WM JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHUYECKHMX MW OpraHWYeCKHX BEIIECTB, YpaBHEHUS
XUMHUYECKHUX PEaKIHi, OOBSCHATh MX CMBICI; MOJITBEPKIATh
XapakTepHbIC XUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aIUCAMU YpPaBHEHUU
XUMHYECKUX PEAKIIU;

1P6 05.chopMUPOBAHHOCTH YMEHHI YCTaHAaBJIMBATh
MIPUHAIC)KHOCTh M3YYCHHBIX HEOPTaHUYECKUX "
OpPraHMYECKUX BEILIECTB K OMpPEACIICHHBbIM KJlaccaMm U Ipynnam
COCMHEHMH, XapaKTEepU30BaTh HX COCTAaB M BaXKHEUIIHNE
CBOMCTBA; ONpeNesaiTh  BUAbl  XUMHUYECKUX  CBSI3eH
(koBaneHTHAsI, MOHHAS, METAUTMYECKAas, BOJOPOIHAsS), THIIBI




KPUCTAIUIMYECKUX  PELIETOK KJIaCCU(PUIIMPOBATH
XUMHUYECKUE PEaKIINH;

ITP6 07.chopMuUpPOBAHHOCTh YMEHUH MPOBOIUTH PACUYEThI IO
XUMHYECKUM (OpMyiaM U ypaBHEHUSIM XUMHYECKHUX PEAKIIHA C
UCIOJIb30BaHUEM (PU3MUECKHX BEJIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHYECTBAa BEIIECTBA;
KCII0Ib30BaTh CUCTEMHbBIE XUMHUYECKUE 3HAHUS IS MPUHATUSA
pelIeHrui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHECM.

BEIIECTB;

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
HUHTEPIIPETANH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesITeIbHOCTH

JIMYHOCTHBIE pe3yabTaThbl

AOJKHBI  OTPAXKAThL B

yacTu:
HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH U OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha
JMaJiore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPILIEHCTBOBAHUE SI3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYpbl Kak CpEICTBAa B3aUMOJCHCTBUS MEXIY
JIIOJIBMU U TIO3HAHUS MUPA.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl JO0JKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

BNIaJIETh HAaBBIKAMU TONyueHUs WHGOpPMALUU U3
WCTOYHUKOB  DPa3HbIX  THUIIOB, CaMOCTOSTEIbHO
OCYILECTBJIATh IIOUCK, AHAIMU3, CUCTEMAaTU3alUI0 U
WHTEpIpeTauio HHPOPMAIMK PA3TUYHBIX BHJIOB H
(dbopM mpecTaBICHHUS,

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hOpMaTax ¢ y4eToM
Ha3HaueHus: MHGOpMaluMKu U LEJIeBON ayauTOpHH,

JucuuniauHapubie (NmpeAMeTHbIE) PpPe3yJbTATbIM 10JKHBI
0TpaKaTh:

IIP6 06. BiaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O MTO3HAHUS
BEIIECTB U XMMHUUYECKHX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOIUTH PACUETHI 110
XUMHYECKUM (HOpMysiaM U ypaBHEHHUSIM XUMHUECKHUX PEaKIIHii ¢
WCIOJIb30BAaHUEM (PU3NYECKUX BEJIMYUH, XapaKTePU3YIOIINX
BEIleCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XMMUUYECKHE 3HAHUS JJI1 MPUHATUA
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

P6 08.chopmupoBaHHOCTHP yMEHUW  IUIAHUPOBATH |
BBIMOJHATh ~ XMUMHYECKUH  OKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BEUIECTB IPHU HarpeBaHHUH, MOJIyUYEHHE ATHIICHA
U W3Yy4YEHHE €ro CBOMCTB, KAaueCTBEHHBIE pEaklUUUd Ha
anbJIeTU/Ibl, Kpaxmaj, YKCYCHYIO KHCIOTY; JleHaTyparus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OCJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, ONpelNeisIThb Cpeay BOJHBIX
pPacTBOpOB, KaUeCTBEHHbIE peaklnu Ha cynbdar-, kapboHAT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHWUS; pemarhb
JKCHEpUMEHTAIbHbIE 3a7aur 1o Temam "Mertamisl" u




BbIOMpas ONTUMaNbHYIO (GOpMYy MpEACTaBICHUS U
BU3yaJIU3AIUU;

— OILICHUBATH JIOCTOBEPHOCTb,
uHpopManud, €€ COOTBETCTBHE
MOPJIbHO-ITUYECKUM HOpMaM;

JICTUTUMHOCTD
IIpaBOBbIM nu

— BJaJACThb HAaBbIKaMHW  PACIIO3HABAHUA W  3alllUThI
uHpopmanuy, HUHOOPMAIMOHHONW  0e30macHOCTH
JMYHOCTH.

"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH  TEXHUKH
0e30MacHOCTH  MpU  OOpalIeHUH C  BEIIeCTBAMH U
1a00paTOpHBIM  000PYIOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (¢GopMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX pEaKUUil U (OpMYyIUPOBATH BHIBOJABI Ha

OCHOBE 3THUX PE3YJIbTATOB;
I1Po 09.chopMupoBaHHOCTH YMEHUS aHaJIM3UPOBATh
XUMHYECKYI0  WHQPOpMAIMIO, TOIy4aeMyl W3  pa3HBIX

UCTOYHUKOB (CpelIcTB MaccoBoi MHpopMauu, cetb MHTepHeT
U IpyrHe).

OK 04. DddexTuBHO
B3aMMO/ICVCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHIe

JIn4HOCTHBIE pe3y/IbTaThI

YacTH:

rPaKIaHCKOr0 BOCIIUTAHMSA:

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpECaxX IPaKAAHCKOr0 0OLIECTBA;

— YMEHuE  B3aUMOJEHMCTBOBATH C  COLMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBMM C UX (QYHKLUUAMHU U
Ha3HAYEHHUEM.

MeTanpeaMeTHbIe pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AOJIXKHBI  OTPaXKaThb B

NeiiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

— ITIOHUMAThb u HUCITIOJIB30BATh npeuMyuiecCTBa
KOMaHJIHOW ¥ UHIUBUYaTbHOU pabOTHI;

— TpUHAMATh  [EJIM  COBMECTHOH  JesITeNbHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JACUCTBUSA IO €€
JTOCTH)KCHHIO: COCTaBIISTh 1aH JIEHCTBHH,

pacmpeienaTh poi C Y4eTOM MHEHUH YYaCTHHKOB
00CYKIaTh pe3ybTaThl COBMECTHOU PabOTHI.
OBiajeHue  YHUBEPCAJbHBIMH  PeryJsiTHBHBIMU
AEeCTBUAMMU:
r) IPUHATHE Ce0s U APYTUX JIIOAeH:

JucuuniauHapubie (NMpeAMeTHbIE) Pe3yJbTATHIN I0JKHBI

0TpaKaTh:
IIP6  08.chopMupOBaHHOCT, YMEHHMH  IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILECTB IPU HAarpeBaHWH, MOJyYEHHUE STHIICHA
U H3Y4YEHHME €ro CBOMCTB, KAyeCTBEHHbIE pPEaKIUU Ha
IbJETUABI, Kpaxmall, YKCYCHYIO KHCJIOTY; JleHaTyparus
OeNIKOB TP HarpEBAHUU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakMd HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaU€CTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pemars
SKCIEpUMEHTAIbHBIE 3afaun 1o Temam "Mertamisl" u
"Hemerannbl") B COOTBETCTBHUM C TPAaBUJIAMH TEXHUKHU
0e3omacHOCTM  Tpu  OOpalieHWd €  BelecTBaMHu U

71a00paTOpHbIM O0OPYZOBAaHUEM; MPEACTABIATh PE3yJbTaThl
XMMHUYECKOI0 3KCIepuMeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OpMYIHPOBATh BBHIBOJBI Ha
OCHOBE 3THX PE3yJIbTATOB.




MPUHUMATHh MOTUBBI I apTYMEHTBI IPYTHX JIOJCH mpu
aHaJIn3e Pe3yJbTaTOB JICATCIBHOCTH;

MPU3HABaTh CBOC MPABO M IPABO APYTHUX JIOJACH Ha
OIINOKHU;

pa3BHBaTh CIIOCOOHOCTh IMOHUMAaTh MHP C IO3HIHH
JPYTOTO YETIOBEKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUS 00
W3MEHEHUH KJIMMarta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yJdbTaThbl

AOJIZKHBI  OTpakatTb B

yacTu:
IKOJOI'HM4Y€CKOro BOCrMMTaHus:

C(OPMHPOBAHHOCTh  KOJOTHUECKOU KYJIbTYpBIL,
MIOHUMAaHUE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBHOMN

Cpensl, OCO3HaHME  IJI00AJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
IJJAHUPOBAaHUE M OCYILECTBICHHE JIEUCTBUM B

OKpYJKalollled Cpele Ha OCHOBE 3HaHUA Leled
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE NECHCTBUM, NMPUHOCSIIUX BpEX
OKpY>Karolleu cpere;

yMEHHE IPOrHO3UPOBATh
9KOJIOTMUECKHE  TOCIEICTBUSA
JNENCTBHN, MPEAOTBPAILLATh UX.

HeOJIaronpusITHbIE
peINpUHIMAEMBIX

MeTanpeaMeTHbIe Pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU ACHCTBHAMM:
B) padoTa ¢ unopmaumeii:

WCIIONB30BaTh  CPEICTBAa  WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX "
OpraHU3alMOHHBIX 3a/1a4 c co0JroIeHEeM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBbIX U

JAucuumimHapHble (NMpeaAMeTHbIe) Pe3yJbTAThIH JOJKHBI
0TpakKaATh:

IIP6 01.chopMUpOBAaHHOCTH TPEICTABICHUIA:0 XUMUYCCKOU
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIHU
XUMUW B TIO3HAHUU SIBIEHUU MPHUPOILI, B (HOPMHUPOBAHUU
MBILIUICHUS W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUS MNPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10.chopmMupoBaHHOCTH yMEHUHCOOIIOAATH MpaBHIIA
9KOJIOTMYECKH L€IeCO00pa3sHOro IMOBEAECHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBBS
U OKPYXAIIIEH NIPUPOAHON Cpeabl; YYHUTHIBATH OMNACHOCTH

BO3JCMCTBHUS HA >KUBbIC OpPraHU3MBbI ONPEIECIECHHBIX BEIIECTB,
MOHMMAsi CMBICH  TOKa3arelisl MpeleNbHOM  JOMyCTUMOM
KOHIIEHTPALHH.




ATUYECKUX HOPM, HOPM uHGOPMAIHOHHOM
0€30I1aCHOCTH.

IIKS...

3VkaspBarorcas 1K, »1€MEHTBI KOTOPBIX (OPMHpPYET NIPUKIATHON MOAYIh (Ipo)eCCHOHATLHOOPUEHTHPOBAHHOE cofepikaHue) B cootBeTcTBuu ¢ DPIOC peanusyemoit
npogeccun/cnenuansaocty CIIO.
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2. CTPYKTYPA n COIAEPKAHHUE

OBIIIEOBPA3OBATEJIbHONUIUCIUIIINHBI «XUMMUSI»

2.1. O0bemM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 72
Conepixanue y4eGHOro MaTepuasa 66
BT. 4.:
TEOPETHUUECKHUE 3aHATHS 42
MPAKTUYECKHUE 3aHITUS 14
71a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHBIE paOOTHI 6
IIpodeccuoHaILHOOPHEHTHPOBAHHOE COJIEPKAHNE (COAepKAHME 4
NPHUKJIATHOr0 MOLYJIs)*
BT. U.:
TEOPETUYCCKHIE 3aHSATHUS 4
MPAKTUICCKHUE 3aHITHS -
IpomeskyTounas arrecranus (1updepeHIMpoBaHHbI 3aueT)’ 2

“TIpodpeccroHaNbHO OPUEHTHPOBAHHOE COJEPKAHHE MOYKET OBITh pacHpeieleHo II0 pasienam (TeMam) UM

CKOHIICHTPHUPOBAHO B paszese [IpukiagHoit MOy IIb.

5¢)opMa l'lpOMe)KyTO‘[HOﬁ ATTCCTAlMU U KOJINYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUEC, PETIIAMEHTUPYIOTCA

yaebubM mranom OIT CTIO
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HaumenoBanue Conep:kanue yueGHOro Matepuasa (OCHOBHOE U NpodeccHoHaILHOOpUeHTHPOBaHHoe)?, | O0bém | Dopmupyembie
pa3/ieJioB M TeM J1a00paToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIIeTeHIUH
1 2 3 4
Coaep:xaHue yueOHOro MaTepuaJia 64
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 20
Tema 1.1. Copnepxxanue y4eOHOIro MaTepuaJa 4 OK 01
OcHOBHBIE XMMHYECKHE | XUMHUYECKUH dIIEMEHT. ATOM. S1Ipo aToMa, M30TOIBL. DJIEKTPOHHAsT 000JI09Ka. DHEPreTHIECKUE
HNOHATHA W 3aKOHBI, |yPOBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- meMeHThl. OCOOEHHOCTH pacIpe/IeIeHHsI 5
CTPOCHHE aTOMOB |3JIEKTPOHOB IO OpOUTAIAM B aroMax 3JI€MEHTOB IEPBBIX YETBIPEX MEPUOIOB. DJIEKTPOHHAsS
XMMHYECKHX DJIEMEHTOB |KOH(uUrypaiusi arToMoB.OCHOBHBIE XUMHUYECKHE 3aKOHBI
IlpakTH4YecKue 3aHATHSA
IIpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl B XMMHUU M PacyeThl IO
YPaBHEHUSIM XUMUYECKHUX PEAKIHII.
OTHocHTeNbHbIE aTOMHAsi U MOJIEKYJIsipHas Macchl. MosspHast Macca. KonuuecTBo BemecTsa. 2
MaccoBast nong BemiecTBa. 3akoH ABoraapo. MouspHblii 00beM ra3zoB. OTHoOcUTEIbHAs
IUIOTHOCTD ra30B. Pacyersl 0 ypaBHEHUSAM XUMHUYECKUX PEaKLUi ¢ UCIIO0JIb30BAHUEM MAaCCOBOM
JI0JIM BellecTBa, 00beMa (HOpMaJibHbIE YCIIOBHSI) I'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa 2 OK 01
[Tepronnyeckuit  3axoH | [IpakTHYecKHe 3aHATHS OK 02
u [eprogmueckas |[Ipaktuyeckaspabora Ne2. «3yueHne MepUOANIECCKIX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U CO IIK'...
CHCTEMAa  XUMHYECKHMX |CTPOECHHEM aTOMOB.
JJIEMEHTOB . W. |TTepuommueckas cucrteMa xummdeckux anemeHToB J[.M. MenzaeneeBa. CBs3b NMEPUOINIECKOTO
MeneneeBa, ux CBA3b C |3akoHA U [[epHOANIECKON CHCTEMbI XMMHUYECKHUX DJIEMEHTOB C COBPEMEHHOI TeOpHei CTPOSHHUS 2
COBPEMEHHOW TEOPHEH |aTOMOB. 3aKOHOMEPHOCTH H3MEHCHUSI CBOMCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU

CTPOEHUS ATOMOB

MIPOCTBIX U CJIOKHBIX BEILIECTB MO IpymnaM U nepuoaam llepuonnyeckoil cucreMbl. 3HaUEHHE
IIEPUOJUYECKOr0 3aKOHA U CHUCTEMbI XMMHMUYECKHX 3iieMeHTOoB J[.M1. MenzeneeBa B pa3sBUTHH
HAayKU.

® O6pazoBarenbHas opraHu3anys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENBHOCTL H3YIEHUAPA3/IENOB U TEM, BXOJAIIMX B HUX, & TAKIKE IEPEPACTIPENENATH KOJIMIECTBO
YacOBJUISI OCBOCHHUS 00yJaronMMucs yueOHOro MaTepHalia, ¢ y4eTOM JIOTHKH (GOpMHUPOBAHMS AUCIUIUIMHAPHBIX PE3YJIBTATOB, OOIIMX U MPO(pECCHOHATIBHBIX KOMITETCHITHH,

MEXXIPEIMETHBIX CBSI3€H C IPYTrMMU JUCHUIIIMHAMH 00111e00pa3oBaTesI-HOTO 1 o01enpodeccnoHansHOro nukinos yuyeoHoro miada OIT CIIO.
" Vxaswiatorcs [1K, 371€MeHTBI KOTOPBIX (POPMHUPYET MPUKIAIHOM MOAYb (POPECCHOHATLHOOPUEHTHPOBAHHOE cosiepkanne) B cootBerctBun ¢ GI'OC CIIO peanusyemoit
npodeccun/crnienpansHoct CI1O

12




VYcraHoBIEHUE CBSI3M MEXIY CTPOCHHMEM aTOMOB XMMHUYECKHMX 3JIEMEHTOB U NEPHOIUYECKUM
H3MEHEHHEM CBOMCTB XMMHYCSCKHUX 3JIEMEHTOB M UX COSINHECHUN B COOTBETCTBHH C MOJI0KCHHUEM
Ilepnonnueckoil cuctemsl. PemieHne npakTUKO-OpUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha
XapaKTEePU3alUI0 XUMHUYECKUX DJJIEMEHTOB «MeTamndeckue / HEMETaUTMYECKHE CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C UX JJICKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B
MEePUOJINYECKOIN cuctemMe Xxumudeckux snemeHToB .M. MenneneeBa»

Tema 1.3. Copnepxxanue yueOHOro MaTepuaJa OK 01
Crpoenue BenlecTBa | CTpoeHue BelecTBa. XUMHUYECKas CBsI3b. BUIBIXMMUYECKOH CBA3M (KOBaJEHTHAsI HEMOJISIpHAsI
U NPUPOJa XUMUYECKOH | M MOJIIpHAsA, MOHHAs, MeTayuinyeckas).MexaHu3Mbl 00pa30BaHUS KOBAJECHTHON XUMHUYECKON
CBA3M. MHoroo0pasue | cBsisu  (OOMECHHBIE W JIOHOPHO-aKIENTOpHbI).BomoponHas  cBsi3b.  BaleHTHOCTb.
BEIIECTB DIeKTpoOTpUIATeIbHOCTh. CTeneHb OKUcIIeHHsI. IOHBI: KATHOHBI U AHUOHBI
IIpakTH4yecKkue 3aHATHS
[Tpaktnyeckaspabora Ne3. «CTpoeHHe BEECTBA U IPUPOAA XUMUYIECKON CBSI3H.
JleMoHCTpauus Mojened KpUCTAJUIMYECKHX PELIETOK: MOHHOM (XJIOpUA HATpus), aTOMHOMN
(rpadut u anmas), MONEKYISIPHON (YIJIEKUCIBIA ra3, M0J), METANINYECKON (HATpUil, MarHui,
Menb). Perenne npakTHUeCKUX 3a/aHUil Ha COCTABIICHHE 3JIEKTPOHHO-rpaduyeckux hopmyi
asieMeHToB 1—4 nepruoaos
Tema 1.4. Coaep:xxanue yue0HOro MaTepHaJia OK 01
Knaccudukanus, Knaccudukanus Heopranuueckux BemiecTB.HoMeHkaTypa HEOpPraHMYECKHMX  BEIIECTB OK 02
u HOMEHKJIaTypa | (OKCHABI, THMIPOKCUIBI, KHCIOTHI, COJM). BelmecTBa MOJEKYISPHOIO M HEMOJEKYJISPHOTO
HEOPTraHNYECKUX CTpOCHHUsS. ArperatHble COCTOSHHUSI BemlecTBa. Kpucramnnmueckue W amMopQHBIE BeNIeCTBa.
BEIIECTB 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA. THMbI KPUCTAJUIMYECKUX PELIETOK (aToMHas,

MOJIEKYJIsSIpHasi, HOHHAs, MeTaJJIM4ecKasl). 3aBUCHMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKOW pELIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ned. «HoMeHKkaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTHYecKUX 3aJaHUil MO Kiaccu(UKalMM, HOMEHKIAType U XUMHYECKUM
dbopMysaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIAcCOB (YrapHbIil ras3, yrieKuCibld ras,
aMMHUaK, raiieHas U3BeCTb, HErallleHas U3BECTb, IUThEBAs COJla U APYTUX): Ha3BaHUs BEILECTB
no MexayHapoaHoi (MIOITAK) wiu TpuBHanbHOM HOMEHKJIATYpe M COCTaBJIEHHE (OPMYIIBI
XMMHUYECKHX BEIIECTB, ONpeAeSeHHe MPUHAMISKHOCTH K Kiaccy. [lowck mHpopmaium 1o
HA3BaHUSM, UJIEHTU(HUKATOpaM, CTPYKTYPHBIM QopMmyiiaM. AHaJIN3 XUMUYECKON HHpOpMaIH,
MOJy4aeMOi W3 pasHBIX HCTOYHHMKOB (CpeiCTB MaccoBoil mH(popmanuu, cetb MHTEepHET M

JIpyrHe)
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Tema 1.5. Copnepxxanue yueOHOIro MaTepuaJa 2 OK 01
Turs XUMHUYCCKHUX |Xumuueckass peakuus. Kiaccupukanuss XUMMYECKMX pPEaKUUMd B~ HEOPraHUYECKOMH
peakuuii OpPraHMYECKON XMMHUHU. 3aKOHBl COXpPAHEHMSI MAacChl BEILECTBA, COXPAHEHUS U IPEBpAIICHUS
SHEPI'UU MPU XUMHUECKUX peakiusax. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE peakuu (YpaBHEHUS 2
OKHUCJICHUSA-BOCCTAHOBJIEHUSI,  CTENEHb  OKHUCIIEHUS, OKHMCIUTEIb UM  BOCCTAHOBUTEID,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKIMM B IPHUPOJAE, NPOU3BOACTBEHHBIX IIpoLeccax H
KU3HEICATSIILHOCTH OPTaHU3MOB)
Tema 1.6. Conep:kanue y4eOHOT0 MaTepHuaJia 4 OK 01
Ckopocte  xuMu4eckux| CKOpOCTh pEaKIMU, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (AKTOPOB: MPUPOJBI PEArHPYIOIIUX OK 02
peakuyi.  XMMHYECKOE| BEIIECTB, KOHIICHTPAIMM PEardpyIOIIUX BEIISCTB, TEMIEPATypbl U IUIOMAJAA PEAKIMOHHOU IIK...
paBHOBECHE noBepxHOCcTH. TemaoBbie 3()(EKTbl XUMHUYECKHX pEaKUUil: 3K30- M IHIOTEPMUYECKHE 9
peakuun.O0patumMble  peakuuu. XuMHYeckoe paBHOBecue. MDakTophl, BIUAIONIME Ha
COCTOSTHUEXHMHUYECKOTO paBHOBECHs (KOHLEHTpALUs PEareHTOB WJIM HPOAYKTOB pEAKIIHH,
nasienue, remnepatypa). [lpunmun Jlelllatense
IIpakTHYecKue 3aHATHS
[Ipaktuyeckas pabota Neo5. «BnusHHe paznuuHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH
peaKun».
Pemienne npakTUKO-OPMEHTHPOBAHHBIX 33JaHUN Ha aHanu3 (aKTOPOB, BIMAIOIMX Ha
M3MEHEHHE CKOPOCTU XUMHUYECKON peaklnu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiMy OT 2
IPUCYTCTBHS KaTalu3aTopa Ha INPUMEPE pa3IOKEHUs MEPOKCHIA BOAOPOAA C IOMOILBIO
JUOKCHJIAa MapraHiia M Karanasbpl. PelieHue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHeHne npuHuuna Jle-Illarense 1isi HaXOXAEHUS HANPABICHUS CMELICHHUS PaBHOBECHS
XUMHYECKOM peakuMu U aHauu3 (aKTOpOB, BIMAIOIIMX HAa CMEIIEHHEe XMMHYECKOIo
paBHOBECHSI
Tema 1.7. Copepxanue y4eOHOIro MaTepuasa 4 OK 01
PactBopbl, Teopus OK 02
IEKTPOIUTHIECKOMN PactBopbl. Buasl pacTBOpoOB IO COAEP)KAHHUIO PACTBOPEHHOIO BELIECTBA. PacTBOPUMOCTS. OK 04
JUCCONMAIIMM M HOHHEI || IOHSITHE O JHUCIEPCHBIX cHcTeMaX. VICTMHHBIC M KOJUIOMAHBIC pacTBOpbl. MaccoBas moist 2 OK 07
oOMeH BellecTBa B pactsope. [lonsTue o BogopoaHom nokasarene (pH) pactBopa. DneKkTpoauTHiecKast IIK...
nucconuanusi. CuibHbIE U caa0ble 3JeKTPOIUTHI, HEANEKTPOIUTHI. Peakiiny nHoHHOro oOMeHa
KontpoabHnasi padora 1 |CTpoeHue BelecTBa 1 XUMHUECKUE peakiuu (1o pazeiny 1) 2
Pasnen 2. Heoprannueckasi Xumusi 14
Tema 2.1. | Conepxanue yue6Horo marepnaia 10 OK 01
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Duznko-xuMHUYECKUE
CBOMCTBAHEOPIaHUYECKUX
BEIIECTB

Merauibl.  [lonmoxenue wmeramioB B Ilepponnyeckod CUCTEME XUMHYECKHUX SJIEMEHTOB.
Oc0OEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOmue Qusnueckue
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN Psii HANPSHKEHUH METalIoB.
XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATPHUM, KA, KaJabllMid, MarHui, aJlOMUHHH,
IUHK, XpOM, Xelle30, MeAb) W uX coeAuHeHuid. OOmme crmocoObl TOTYyYeHHUS METAJIIOB.
[IpuMeHeHre MeTaIoB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxenne nemeraiuioB B [lepuoanueckoit cucreme XuMu4eckux 3nemeHTon [1.1.
MenneneeBa M OCOOEHHOCTH CTpoeHHMs aroMmoB. Dusznueckue CBOWCTBA HEMETAIUIOB.
AnnoTpornusi HeMeTaJuIoB (Ha IpuMepe KUciopoaa, cepbl, pocdopa u yriaepona). XuMHUUECKue
CBOWCTBA U MPUMEHEHHE BAKHEHUIIINX HEMETAJIJIOB (TaJoreHoB, cepbl, a30Ta, hocdopa, yriepoaa
U KpPEMHMS]) M HX COEIMHEHUH (OKCHUIOB, KHUCIOPOJCOAEPKALIUX KUCIOT, BOJOPOJHBIX
coeauHenuil). IlpumeHeHne BaKHEHIINX HEMETAJJIOB U MX COEAMHEHUM

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTraHN4YCCKUX BCUICCTB (OKCI/IIIOB, THAPOKCHUOOB,
KHCJIOT, coJieii u ,Z[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IMPHHAAJICIKAINIUX K
PpasiInuIHbIM KﬂaccaM.3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
CO@HHHGHHﬁ, BBICHIHUX OKCHUAOB U THAPOKCHUIOB

HpaKaneCRue 3aHATHSA

[IpakTuueckas padota Ne6. «PU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHe ypaBHEHHH XUMHUYECKMX peakUUd C y4acTHEeM IMPOCThIX M  CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJUNIOB M HEMETa/UIOB; OKCHAOB METAJUIOB, HEMETAJUIOB MU
aM(pOTEpHBIX 3JIEMEHTOB; HEOPTraHMUYECKUX KHUCIIOT, OCHOBAaHHUN M aM(OTEPHBIX T'MIPOKCHJIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl Macchel BemecTBa uiau 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM
00BbEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMA, KOIMYECTBA
BELIECTBA) MPOJAYKTOB PEAKIMH, €CIIM OJHO U3 BEIECTB MMEET MpUMecH. PemieHue mpakTHKo-
OPMEHTUPOBAHHBIX 3a/laHUIl Ha CBOMCTBA, COCTaB, MOJy4eHHE U 0€30MacHOE HCIOIb30BaHME
BaKHEHININX HEOPraHWYECKUX BELIECTB B ObITY U NPOo(heCCHOHATbHON AESITEIbHOCTH YeJIOBEKa

OK 02
OK 04
IIK...

Tema 2.2.
WNnentuduxarms

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HCOPTraHNYCCKUX BCIICCTB

JlaboparopHast pabota Ne2 «neHTruKamnysi HEOPraHUIECKUX BEIIECTBY.

PerieHre sKCrepuMEHTATBHBIX 3a/1a4 110 XUMUYECKAM CBOWCTBAM METAJIOB M HEMETAJLIOB, IO
pacro3HaBaHHIO M TONYYCHUIO COCIMHECHUH METAJUIOB W HEMETAUIOB (B3aUMOJICHCTBUE
THIPOKCHIA AIFOMHHHUS ¢ PACTBOpAaMH KUCIIOT M Iienoueit,). MaeHTudukaims HeopraHuuecKux
BCIICCTB C HCIIOJB30BAHUEM HUX (I)I/I3I/IKO'XI/IMI/I‘-I€CKI/IX CBOI>'ICTB, XAPaAKTCPHBIX KAYCCTBCHHBIX
peakuuii. KauecTBeHHbIE peakiuu Ha Cyibdar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOHBI
MCTaJIJIOB 1 KATUOH aMMOHUA

OK 04

KonTtpouabnas paéora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB (M0 pa3eny 2)

Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUH

Tema 3.1.

Coaep:xanue yue0HOro MaTepHaJia

Krnaccudukanus,
CTPOCHHE u
HOMCHKJIATypa
OpPraHMYECKUX BEILECTB

[Ipenmer opraHuyeckol XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpoeHMsI opraHuuyeckux coennHeHuil A.M. Bytieposa, eé
OCHOBHbIE moJOKeHHsI. CTpyKkTypHble (OpMyJbl OpraHuueckux BemiecTB. ['omororus,
n3oMepust. XUMHUYECKas CBSA3b B OPraHUYECKUX COETUHEHUSX: KpaTHbIE CBSA3H, G- U TM-CBS3HU.
[IpencraBnenne o KiIaccCUpUKAMH OPraHWMYECKHX BemiecTB. HoMeHKiarypa OpraHu4ecKux
coeiMHEHUll (cucremaTuyeckas) W TpPUBHAJIbHBbIE HA3BaHUS BAXKHEWIIMX IpelCcTaBUTENICH
KJIACCOB OPraHM4ECKHUX BEUIECTB

OK 01

Paznen 4. YrieBoaopoabl

12

Tema 4.1.

Coaep:xanue yueOHOro MaTepuaJia

10

YrneBomopoael U UX
MPUPOJIHbIE  MCTOYHUKHU

[IpenenvHble yrieBoAOpOAbl (AIKaHBI):COCTaB U CTPOEHHME, TOMOJIOrMYecKMi psa. MetaH u
3TaH: COCTaB, CTPOEHME, (U3MUECKHE U XUMHUYECKHE CBOICTBA (peakUuu 3aMeUIeHUs MU
TOPEHMSI), TOJYYEHUE U IPUMEHEHHUE.

HenpenenbHblie yriieBo10pOAbI(aIKECHBI, alTKAAUCHBI, ATIKUHBI).

AJKEeHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUHN psAl. DTWIEH U NPONMIIEH: COCTaB, CTPOCHUE,
¢buznueckne W XUMHUYECKHE CBOWCTBAa (peakUuu THAPUPOBAHUS, TaIOT€HUPOBAHUSA,
TUIpaTallii,0KUCICHNS U IOJUMEPU3ALIMN) TIOJyUYEHUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u metunOyraauen-1,3, XUMHYECKOe CTPOCHHE, CBOMCTBA (peaKius
MOJMMEpPU3aliK), TPUMEHEHUe (Uil CHUHTe3a MPHUPOAHOTO M CHHTETHYECKOTO Kaydyka |
PE3UHBI).

AJKUHBI: COCTaB W OCOOCHHOCTH CTpPOCHHUS, TOMOJIOTMYECKHUH psAl. AIETUJIEH: COCTaB,
XUMHUYECKOE CTpOEHHE, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (peakUuu TUIPUPOBAHMS,
raJoOreHUpOBaHMs, THUApATallid TOPEHUs), TMOJy4eHWe W  NpuUMeHeHHe (MCTOYHHUK
BBICOKOTEMITIEPATYPHOTO TIAMEHH JIJIsl CBAPKH U PE3KH METAJLIOB)

OK 01
OK 02
OK 04
IIK...
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ApomaThuecKre yrieBoaopo/bl (apeHsl). beH301 M ToNyoll: cocTaB, CTpOCHUE, (pU3MYecKue U
XUMHYECKHE CBOMCTBA (peaKIMK raJIorTeHUPOBAHUS U HUTPOBAHUS), IOTYYCHHE U IPUMEHEHHE.
TokcruHOCTB apeHOB (BiIMsHKE OCH30JIa Ha OPraHU3M 4elloBeKa). [ eHeTHueckas CBS3b MEXIY
YTIEBOAOPOAAMH, IPUHAIISIKAIIUMHE K Pa3IMYHBIM KJIaccaM.

[TpupoHbIle HCTOYHHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nomytHeie HeTaHbIe Ta3bl. HedTh 4

u eé mpoucxoxaenue. CriocoObl nepepabOTKM HE(TU: MEPEeroHkKa, KPeKUHI (TepMHUUYECKUil,

KaTtanuTuueckuit), mmponu3. [IpogykTel mepepaboTku He)TH, UX TNPUMEHEHHE B

ITPOMBIILITICHHOCTH

u B ObiTy. KaMeHHBIH yT0JIb U IPOIYKTHI €ro nepepadoTKu
Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
DU3UKO-XUMUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA yrieBOA0po0B |JlaGoparopras padora Ne3 «CBOICTBA YIIICBOIOPOIOBY.

TpuBuanpHas U MEXIyHapOJHAsI HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI IOITY4YEHHUS 5

yrieBonoponos. llonyuenue 3TuineHa u u3ydeHue ero cBoucTs. MoaenupoBanyie MOJIEKYT U

XUMHUUYECKUX MPEBpAIlCHU yIIIeBOJOPOIOB (Ha IpUMEpE 3TaHa, STUJICHA, alleTUIIEHA U JIp.) U

raJIOr€HONPOU3BOAHBIX
Paznea S. Kuciaopomocoaepsxkamue oprannyecKkie coeIuHeHus 10
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Crnuptsl. Genon [penenbHbBIE OJJHOATOMHBIC CIIUPTHI (METAHOJ U ATAHOJ): CTPOCHHE, PU3NIECKUE U XUMUUCCKHE OK 07

CBOWCTBa  (peakMM C AaKTUBHBIMM  METaJUIaMH, TaJIOT€HOBOJIOPOJIaMH, TOpEHHE),

npuMeHeHne.BogopogHeie CBSI3M MEXIy MoJeKylaMHu chupToB. Pusnonoruyeckoe IeicTBue

METaHOJIa ¥ 3TaHOJIa Ha OpraHU3M 4eJIOBEKa.

MHoroaroMHble CIUPTHI (ITHUICHIIIMKONIb U TIUIEPHH): CTPOCHUE, (PU3NYECKUE U XUMHUUECKHE 9

CBOMCTBAa (B3aUMOJEHCTBHE CO IIEJIOYHBIMU METalIaMH, KAueCTBEHHAas peakuus Ha

MHOT0OaTOMHbIe CIHpThI). Pu3nonoruueckoe JeiicTBre Ha opraHu3M uyenoBeka. [IpumeHeHue

[JINLEPUHA U ATUJICHTIIUKOJIS.

®enon. CTpoeHHe MOJIEKYJbl, (U3NUECKHEe U XUMHUYECKHe cBoWcTBa (eHosna. TOKCHYHOCTD

¢enona, ero puznonornyeckoe aeiicTere Ha opranu3m 4yenoseka. [lpumenenue gpenona
Tema 5.2. Coaeprxanue yueOHOro MaTepuaJa 4 OK 01
Anpaeruasl. Anpaeruapl M KeTOHbI ((opManbAerui, aueTalbJeruj, aleToH): CTPOeHue, (PU3NYECKHe U OK 02
KapOoHOBbIE KUCTOTBL.  |XMMHYECKHE CBOMCTBA (PEaKlUUM OKHUCICHHS W BOCCTAHOBJICHHS, KAYeCTBEHHBIC pEaKIIUH), OK 04
Crnoxubie 3¢upbl MOJIy4eHUE U IPUMEHEHHE. 4

O/HOOCHOBHBIE MpeaeNibHble KapOOHOBBIE KHCIOTHI (MypaBbUHAs M YKCYCHAasi KHCIIOTBI):
CTpoeHHe, (u3nueckue M XUMHYECKHe CBOMCTBa (0o0miuMe CBOICTBa KHUCIOT, peakuus
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TepupUKAIMK), TOJydeHHe u npuMeHeHue. CTeapruHOBasT M OJIGMHOBAs KHCIOTBI Kak
IIPEJCTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEE IEHCTBUE.

CroxHble 3QUPhl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['Maposu3 cioxkHbIX 3gupoB. Kupsl.
I'mpponus xkupos. [Ipumenenue xupoB. buosornueckas posib )KUPOB

Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
VraeBoanl VYrneBoabl: cocTaB, KiIacCHU(pUKALUs YIICBOJOB (MOHO-, JU- WU MOJIMCaxapuisl). [roko3za — OK 02

MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIbI, (PU3UUECKHE MU XUMHUUYECKHE OK 04

CBOMCTBa TJIOKO3bI (B3aumojeilictBue ¢ rugapokcugom wmeau(ll), oxucnenHue amMmMuayHBIM

pactBopoM okcujia cepedpa(l), BoccraHoBieHue, OpoKeHHEe TITIOKO3bI), HAX0XKACHUE B IIPUPO/IE,

IIPUMEHEHUE TIJIIOKO3bl, OMOJOTMYEcKas poJib B JKHU3HENEATEIbHOCTH OpraHM3Ma YelloBeKa.

®orocunrtes. pykTo3a Kak H30MEp TIIOKO3bI.

Caxapo3a — mpencTaBUTENNb JAMCAXapuJ0B, THAPOJIM3 Caxapo3bl, HAXOXKACHHE B IPUPOJE U

MIPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaia U LEJUIH0JI03a KaK MNpUpoAHbIE nonuMepbl. CTpoeHue Kpaxmaia U

LEJUTI0NO3BI, (PU3HUECKHe U XMMHUECKHUE CBOMCTBA KpaxMaia (THIPOIN3, KaueCTBEHHAs peaKIus

C MOJIOM)
Tema 5.4. Coaep:xanue yueOHOIro MaTepHuaJia OK 01
DU3NKO-XMUMUYECKHE IIpakTH4yecKkHe 3aHATHS OK 02
CBOMCTBA [Ipaktnyeckas pabora Ne8. «HomeHknaTypa KHCIOPOJOCOJAEPXKAIIUX  OPraHUYECKUX OK 04
KHUCJIOPOJIOCOJIEPKAIIUX | COETUHEHUI.
OpPraHUYECKUX TpuBuanpHas U MEXIyHAapOJHAs HOMEHKIATypa, XMMHUYECKHUE CBOWCTBA, CIIOCOOBI MOTYyYEHUS
COeIMHEHUI CHUPTOB U (EHOJIOB, KAPOOHOBBIX KUCIOT U IPUPOB, aAJIbJETUIOB U KETOHOB. COCTaBIEHNE CXEM

peakiuii (B TOM 4YHCIIe TO MPEAIOKEHHBIM IIeTIOYKaM TPEBpaIlleHUi), XapaKTepU3YIOUX

XMMHUYECKHE CBOICTBA KMCIOPOAOCOIEPKALTNX OPraHUUECKUX COETUHEHUM
Pa3nes 6.A30Tconep:kamye OpraHu4ecKue CoeTMHEeHU s
Tema 6.1. Coaep:xanue yueOHOIro MaTepuaJia OK 01
AMUHBIL. AMWHBI: METWJIAMUH — MPOCTEUIINNA MPEACTaBUTEIh aMUHOB: COCTaB, XMMHUYECKOE CTPOECHHUE, OK 02
AMUHOKHCIIOTBHI. (bU3MYeCcCKre U XUMUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE. OK 04
benku AMUHOKHCTIOTHI Kak aM(OTepHble OpraHuyeckue coeAnHeHus. Dusnveckne M XUMHYECKHE

CBOWCTBa AaMHUHOKUCIOT(Ha TpuMepe mHIuHa).bruomorndeckoe 3HaYeHHE aMHUHOKHCIIOT.
Ilenrtuapl.
benku kak mpuponseie monumepsl. [lepBuunas, BTOpUYHAs W TpETUYHAs CTPYKTypa OEIKOB.
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‘XI/IMI/I‘-IGCKI/IC CBOWCTBA OJIKOB: THIPOJIN3, ACHATYPAllUsl, KAUECTBEHHbIC PEaKIIMU Ha OeNKU

Pazjen 7.BbicokoMoJIeKyJIsIpHbIE COeTHHEHUST 2

Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01

[Tnactmaccsl. IIpakTHYecKHe 3aHATHSA OK 02

Kayuyku. Bosnokna [Ipaktuyeckas pabora Nell. «CunTte3, aHamu3 W KIACCH(PHUKAIMA BBHICOKOMOJIEKYISIPHBIX OK 04
COCTUHEHUN ) IIK...

OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/If/’IZ MOHOMCDp, NOJHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPH3aLUM, CPeAHsAs MOJeKyJsipHas macca. OCHOBHBIC
MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/Iﬁ — [MOJIMMEpHU3allvA U INOJUKOHIACHCAIU. 2
O3nakomiieHHe ¢ oOpa3liaMHu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:
I1acTMacchl (MOJIUATUIIEH, TOJUIPONWIEH, TOJIMBUHWIXJIOPU, OJUCTUPOII); HaTypalbHbIA U
CHHTETUYECKHEe Kaydyku (OyTaaueHOBBIH, XJIODONPEHOBBI W HW3OMPEHOBHIH); BOJOKHA
(HatypanbHble (XJIOMOK, IIEPCThb, WIENK), UCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYeCKHUEe (KalpOH M JIaBCaH)

KonrposbHast pa6ora 3 |CTpyKTypa ¥ CBOWCTBAa OpraHMYECKUX BelIecTB (110 pa3zienam 3-7) 2
IpodeccHonaILHOOPHEHTHPOBAHHOE coep:Kanue (Comep/Kanue PUKJIATHOr0 MoxyJis)® 4
Pa3nen 8.Xumusi B ObITY M IPOU3BOCTBEHHOII /IeSITeJIbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. \Conepmaﬂue y4eOHOro MaTepuaJa 4 OK 02

8 B pamkax yacos ITOC MoryT GbITh NpOBEIEHbI MHTErPHPOBAHHBIC 3aHATHS C Y4ETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO JBYM M 6ojiee 00LIE0OPa3OBaTEbHBIM
JIUCIUIIIMHAM

dusuka: mMarepusi, SHEpIUs, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH, N30TOII, PAANOAKTHBHOCTh, MOJICKYJIa, SHEPTETHUECKHH YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U €MHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusmM, Onocdepa, 3KkocucTemMa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPO/IBI, IIOJIE3HBIE HCKOTIAeMbIe, TOIUINBO, PECYPCHI.
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XHUMHYECKHE TEXHOJIOTHH
B OBCEIHEBHOMU
" npogeccuOHaTBLHON
JIeSITEILHOCTH YeJIOBEKa

[TpaBuiia SKOJOTHYECKH IIEIECOOOPA3HOTO TMOBEACHUS B OBITY M TPYAOBOH ACSITEIHLHOCTU B
LEISAX COXPAaHEHUsS CBOETrO 3J0pPOBbS M OKPYKAKOIIEW NPUPOAHOM Cpelbl, ONAaCHOCTh
BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTACIBbHBIX  KIIACCOB
(YyrneBomopobl, CHOUPTHI, (PEHOJbI, XJIOPOPraHMYECKHE IMPOU3BOJIHBIC, albACTHABI U Ap.),
MOKa3aTellb NPeIesIbHO TOIMYCTUMOKW KOHUEHTPALMHU U €TI0 UCIIOJb30BaHHUE.

Ponp xumum B oOecredyeHHUH HSKOJIOTMYECKOM, SHEPreTH4ecKod W MUIIEeBOH 0e30MacHOCTH,
pPa3BUTUU  MEIULIMHBI, CO3JaHUM HOBBIX MaTepHaJoB (B 3aBUCUMOCTHM OT BHJA
npoecCHOHANBHOM  NIeATENbHOCTH), HOBBIX HCTOYHUKOB JHEPruu  (aJbTEepHATHUBHBIE
UCTOYHHUKU SHepruu). [loHsATHE O HAyYHBIX METOJIaX MO3HAHUS BEHIECTB M XUMHUYECKUX
peakiuii. IlpencraBnenus 00 OOMIMX HAayYHBIX NPUHIMIAX MTPOMBIIIJICHHOTO IOTYYEHUS
BOKHEUIIIUX BEIIECTB (Ha MpUMEpax MPOU3BOJICTBA AMMHAKa, CEPHOM KUCIIOThI, METAHOJIA).
XvuMUsg U 370pPOBbE UEIOBEKa: IMpaBUiia OE30MACHOTO HCIOJB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, OBITOBOM XMMHH B IIOBCETHEBHOMN KH3HU

OK 04
OK 07
IIK...

IpomexxyTouHnas aTrecTanus no qpucuuminie (uddepeHrpoBaHHbIN 3a4eT)

Bcero

72
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3. pA N 0):)7 ) By PEAJIM3ALINN IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OddexkTuBHOCTh  MpenoaaBaHus o011e00pa3oBaTeIbHON AU CIIUTLTHHBI
«XHUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpHUaJIbHO-TEXHHUYECKOIO
OCHaIeHMsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLMUILINHBI, B IIEPBYIO OYEPE/b,
eEIKCIIEPUMEHTANIBHBIM ~ XapaKTepOM, IIUPOKUM CHEKTPOM TMPUMEHEHHUS U
IPAKTUYECKON 3HaYMMOCTBIO. PexomennyemoemarepuaibHO-TEXHUUECKOE
oOecrieyeHue KaOMHETa XUMUUM XMMHYECKOM  J1TabOpaTOpuM  BKIIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh M CHCTeMBl XpaHEHUS, TEXHUYECKUe U
AJIEKTPOHHBIE CpPEACTBA OOy4Y€HHUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIE
nocoOus, AEMOHCTpPAIlMOHHOE ~ O0OpYyJI0BaHME U NPUOOpPHI,  JabOpaTOpHO-
TEXHOJIOrMYecKoe o0opyaI0BaHuE, J1abOpaTOPHYIO XUMUYECKYIO MOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHME), HATypaJbHble OOBEKTH (KOJUICKIIUH, XUMHUYECKHE

pEeaKkTUBbI), 000pYI0BaHUE JTAOOPAHTCKOM.

Cl'lelllfla.]'[l/l:il/lpOBaHHaﬂ Me0esIb U CUCTEMBbI XpaHECHUs

1 | Cton maGopaTOpHBIA JEMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOMKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUITHOTO OTKJIFOUEHHS TOKA)

2 | Croit 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKUM MOKPBHITHEM )

3 | Cton yueHnueckuit 1abOpaTOpHBIN, pEryIUPyEeMBbIil 110 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKUM U TEPMOCTOWKHUM TIOKPBITHEM, PAKOBUHOMN, OOPTHKOM IO HAPY>KHOMY
Kparo, M0JIBOJIKOM M OTBEJICHUEM BOJIbI, M CAHTEXHHUKON)/CTON yUeHUUECKUH,
peryJiupyeMslil o BeIcOTe (MIPHUOOpeTaeTcs TOIbKO MPU HAIWYUH CTIEHHUATbHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUYECm8y 00y4aruuxcs)

4 | Ctyn yYeHHUECKUH (N0 Konuvecmsy 00yuauuxcs)

(6}

Oruerymurens

6 | Jocka knaccHasi/PenbcoBast cucTeMa ¢ KIIaCCHON M MHTEPAaKTUBHOW JIOCKOU
(mporpammHOe obecrieueHune, MPOeKTop, KPEIUIeH!s] B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHeJbIo (MPOrpaMMHOE O0ecreueHNEe B KOMIIEKTE)

~

Cron ¢ suMKamMy Uil XpaHEeHUs/TyMO0ii (pabouee mecmo npenodasameinsi)

8 | Kpecno oducHoe(pabouee mecmo npenodasameris)
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

11 | [lIkad BHITSHKHOW TAaHOPAMHBIN

12 | llIxad nyis xpaneHus y4eOHBIX MOCOOMIt

13 | AnTeuka yHuBepcaibHas AJIsl OKa3aHUs IEPBOM MEIUIIMHCKOW TTOMOIIH

TexHuueckue cpeacraa

MHoOrogyHKIMOHAIBHOE YCTPONHCTBO/IPUHTED

WHTEepakTUBHBII MPOrpaMMHO-ANIAPATHRIA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpamMmHOe obecriedeHue, poeKTop, KperieHue B Komiuiekre)/PenbscoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J1I0CKOM (IIpOrpaMMHOE 00€ecIieueHHe, IPOEKTOP, KPEIUIEHHE
B KOMIUICKTE )/ MHTEPAKTUBHOM MaHEJbI0 (ITpOorpaMMHOE 00eCriedeHIE B KOMILJICKTE)

[TepconanbHbIi KOMIBIOTED C TIepudeprein/HoyTOYK (JTMLIEH3UOHHOE POTPAMMHOE
obecrieueHne, 00pa3oBaTeIbHbIM KOHTEHT M CUCTEMA 3aIUTHI OT BPEJOHOCHON
uHOopMaLuu, MporpaMMHoe odecrieueHue st HupoBoii 1adoparopuu, ¢
BO3MOXKHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHBIE CPEICTBA 00YYeHHUsI

DnekTpoHHbIe cpencTBa o0yuenus/MHTepakTuBHBIE TOcOOUS/OHIAMH-KYPCHI (110
pazoenam pabouel npocpammol)

JleMoHCTPauMOHHBbIE Y4eOHO-HATJISAIHbIE TOCOOMSI

CroBapu, CIIpaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommaext IMMOPTPECTOB BCIMKHUX XUMHUKOB

[TocoOust HATIAIHOM DKCIIO3ULIUN

A IWINF

Ilepunonnueckas cucrema xumudeckux 3iaeMeHToB .M. Menneneena

CnenunaaunsupoBanHas Me0e/ib H CHCTEMbl XPAHEHUS JJIsi XUMHYECKOH J1adopaTopuu

1

JlaGopaTopHbIit OCTPOBHOM CTOJ (JIByXCTOPOHHUH, C 3aLIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOJCBETKON U 3IEKTPUUECKUMU PO3ETKAMH,
I10JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

N

Cryn 1abopaTopHbIH, peryJIUpyeMbIif 110 BBICOTE

Cron 1abopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTONKHUM U TEPMOCTONKHUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIOUEHUS TOKA)

Cton 1a00paTOpHBIA IEMOHCTPAIIMOHHBIN C HAJACTPONUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBHITHEM )

Crou ¢ smMKamMu 17151 XpaHeHUsl/ TyMOOH

(op}

Kpecno oduchoe

~

Orserymurenb

JleMOHCTpanMOHHOE 000pPYAOBaHME M MPHOOPHI 1JIsl Ka0MHeTa U JIA00paTOpuH

Becnl anexktponnbie ¢ USB-nepexoaHukoM

CTOJIMK TTOXBEMHBII

[{enTpudyra nemoHcTparionHas

[IITaTuB 1EMOHCTPALIMOHHBIN

AnnapaT JJI1 TIPOBCACHUA XUMHUYICCKUX pCaKLII/Iﬁ

Amnmnapar Kunna

OBIHMOMETP

I"openka yHuBEpcanbHast

OO |INO|UIARWIN -

[Tpubop /1 WILTIOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUI
OKpYXKarolien cpeibl

10 | HaGop juts 251eKTpoIin3a IEMOHCTPAIIMOHHBIHA

11 | [IpuGop 17151 ONBITOB MO XMMHUU C INEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | [IpuGop 715t OKKUCIICHUS CIIMPTa HAJl METHBIM KaTaJIM3aTOPOM

13 | Ilpubop anst momy4deHUs TajJouJ0aTKaHOB IE€MOHCTPAIIMOHHBIN
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14 | IIpuGop ny1st moJTyYeHHs pACTBOPUMBIX BEILIIECTB B TBEPJOM BHUJIE

15 | YcranoBka nist GuibTpoBaHUS 1O/ BAKYYMOM

16 | [Ipubop ni1st onpeaeneHns cocTaBa BO3Iyxa

17 | 'azoananu3aTop KMCIOPOa M TOKCHUHBIX Ta30B ¢ NU(GPOBON MHAMKAIMEH MTOKa3aTenen

18 | [Ipubop 71t MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcranoBka 115l IeperoHKH BEIIECTB

20 | bapomerp-anepou

21 | Habop s n3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpoi(Oonoarnumensroe sapuamuernoe obopyodosaniie)
JIaGopaTopHO-TeXHOJ0rHYeCKOe 000py10BaHHeE VISl KAaOMHeTa U J1adopaTopuun

1 | IlpuGop asns nosydyeHus rajJou10alIKaHOB U CJIOKHBIX 3(UPOB J1a00paTOPHBIA

2 | Konbonarpesareinpb

3 | DNeKTpOIUIUTKA

4 | bansg koMOMHMpPOBaHHAs JTaOOpATOPHAS

5 | Bechl u1st ChITyYnx MaTepruaioB

6 | [Ipubop ass momyueHus ra3on

7 | CniupToBKa J1abopaTopHast

8 | MarnuTHas Memaika

9 | Mukpockor uppoBoii ¢ pyKOBOACTBOM TOJIE30BATENSI H TOCOOUEM IS YIAIIUXCS

10 | HabGop /U1 9MCTKU ONITUKH

11 | HaGop nmocy/sl AJisi peakTUBOB

12 | Habop nocy bl ¥ IpUHAIISKHOCTEH JUTst pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | HaGop npuHauies)kHOCTEH ISl MOHTa)Ka MTPOCTEUIINX TPHUOOPOB 110 XMMUHU

14 | HaGop nocyibl ¥ MpUHAITICKHOCTEH U3 poIuiIeHa (MUKPOJIadopaTopusi)

JlaboparopHasi XumMHUecKasi oCcy/aa Visi KaOnuHeTa u JadopaTopuu

1 | Kommiiekt koa0 JeMOHCTPAalMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexon cTeKIsTHHBIN

4 | Tlpobupxka Bropia

5 | IIpoGupka nBYXKOJEHHAs

6 | CoeMHHUTENH CTEKIISTHHBIN

7 | 3axuM BUHTOBOM

8 | Baxxum Mopa

9 | lInaAr CMJIMKOHOBBIN

10 | KommieKT CTeKIsTHHOM MoCcyAbl Ha NutH(ax JeMOHCTPAIIMOHHBIH

11 | do3upyromiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Kommuiekt uzaenuii u3 kepamuki, dapdopa u dasaca

13 | Kommurekt soxkek happopoBbix

14 | KommiiekT MepHbIX K0JI0 Majoro oobema

15 | KommuiekT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX IAIHHIPOB IIACTUKOBBIX

17 | KoMmiekT MepHBIX IUIUHIPOB CTEKISTHHBIX

18 | KoMIuiekT BOPOHOK CTEKIISTHHBIX

19 | KommieKkT mumeTok

20 | KOMIUIeKT cTakaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIUIeKT CTakaHOB XUMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB JIJIsl B3BEIIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IeCTUKaMHU

24 | Habop mmarenei

25 | Habop nuHIIETOB
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26 | Habop yamexk [lerpu

27 | TpyOka cTexkisiHHAs

28 | DKkcukaTop

29 | Yama kpucTaIn3aoOHHas

30 | [umisl TUrENbHBIE

31 | Bropetka

32 | Tlpobupka

33 | baHka moj peakTUBHI MOJIMATUIICHOBAS

34 | banka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIA C MPUTEPTOIl MPOOKOM

35 | Habop cKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasiouka crexiITHHAA

37 | HltatuB amst npoOHPOK

38 | KoMIIJIeKT CpeaCcTB Il MHAWBUYAIBHOM 3aIUThHI

39 | KomIuiekT TepMoMeTpoB

40 | CymmipHasi MaHeNb sl TIOCYIbI

41 | ®unbrpoBasibHas OyMara/GuinbTpel OyMaXHbIE (00NOIHUMENbHOE 8APUAMUBHOE
obopydosanue)

Mopaenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIE 00bEKTHI (KOJUIEKIMH, XUHMUYeCKHUe
peakTHBbI) 1Jis1 KAOMHeTa U J1a00paTOPUH

Kowmmiext MojeNen KPUCTAJINYCCKUX PCIICTOK

Mogenb MoJIeKyIIbl Oenka

Habop st MmoienupoBaHusi CTpOEHUSI HEOPTAHMYECKUX BEIIECTB

H8.60p I MOACIMPOBAHNA CTPOCHHUA OPIraHNYCCKUX BCHICCTB

Habop a1 MoaenupoBaHysl CTPOCHUsL aTOMOB U MOJIEKYII

H8.60p JJIA MOACIIMPOBAHMSA DJICKTPOHHOI'O CTPOCHHA aTOMOB

KommiiekT komeknu

O INO|OIBWIN|F-

KoMIekT XMuMHYSCKHX PCAKTHBOB

OoopynoBanne Ja0OPAHTCKON KAOMHETA XMMHUH

Crou ¢ smmKamMu 17151 XpaHeHUsl/ TYMOOH

Kpecno oduchoe

Cton 1a00paTOpHBIM MOCUHBIN

CYH_II/IJ'II;HH.SI MaHCJIb IJId MOCY bl

[Ixad mist xpaneHus yaeOHBIX TOCOOMIA

[Ixad mist XpaHeHNss XUMUYECKUX PEaKTHBOB

HIkad s XxpaHeHus 1abOpaTOPHON MOCYAbI/IIPUOOPOB

[Ikad BBITSAKHON

OO N O WIN|F-

JlaGopaHTcKuii CTON

[EEN
o

Cryn 1a00opaToOpHBIi, peryJIupyeMblii 10 BBICOTE

-
-

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIISATOD

[EN
N

[Ixad cymmnbHbIN

[N
w

Pe3nHoBBIE IepyaTKH

[EEN
IS

KommiekT epiueit 17151 MbIThs 1a00paTOpHOM MOCY Ik

3.2. UudopmannoHHoe odecneyeHue peajn3auuu NporpaMmmbl
Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIAHBI  OMOIMOTEUHBIN  (HOH
0o0pa30BaTeNbHON OpraHu3alvy JOJKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHBIE

y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu
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HAJIMYUH), JONYIIEHHbIE K HCIOJIb30BAHUIO MPHU peanu3anuu o0pa3zoBaTebHBIX

IporpaMM CpeaHero MpodecCHOHAIBHOTO 00pa3oBaHMs, peaTu3yeMbIX Ha Oase

OCHOBHOTO 00111er0 06pa3oBaHus’.

HpI/I pcaimM3anu IporpaMmbl JUCHHUIINIMHBI BO3MOKHO HMCIIOJIB30BAHHC
QJICKTPOHHBIX 06p3.30BaTeJ'II>HI>IX PECYPCOB, NJOIMYIICHHBIX K HCIIOJIIB30BAHHIO IIPH

peanu3ayu 00pa3oBaTeIbHAIX IIPOrPaMM CPEJHErO 00mero obpasopaHus ’,

® TIpukas MunuctepcTa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepKaeHIn
(enepanbHOTO NepeyuHs yueOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHHIO NP PEATN3aIMN UMEIOIINX
TOCYAAapCTBEHHYIO aKKpEAUTAlUI0 00pa3oBaTeNIbHBIX IPOrpaMM Ha4aJIbHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPETHETO
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYLIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTh, U YCTAHOBJICHUN
MPE/INIFHOTO CPOKa HUCIIOIb30BaHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIEKTE ¢ HUMH Y4eOHBIX
noco6uii» (B akTyanbHo# penakuny). Ccbliika Ha yKa3aHHBIN NpHUKa3 akTyanbHa Ha 20.02.2025 r.
10 TIpukas MunucTepcTsa rpocselenus Poccuiickoit @enepanuu ot 18 urons 2024 1. N 499 "O6 yTeep:xIeHAN
(hemepaspHOTO TIEPEYHS JCKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JOMYIICHHBIX K HCIIOIB30BAHUIO TIPH
peanu3anyy IMEIOIIX TOCyJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeNbHBIX IPOrpaMM HayaIbHOTO OOIIETo,
OCHOBHOTO 00IIIETO0, CPETHEr0 00IIero oopa3zoBanus» (B akTyaasHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyanpHa Ha 20.02.2025 1.
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4. KOHTPOJIb " OHLEHKA PE3YJbTATOB OCBOEHHUA
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oowmas/npodeccuoHaIbLHAsA THun oeHOYHBIX
m pod Paznen/Tema ! .
KOMIIETeHIUS MepPONnpUSITH
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOM ACSITEIIPHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1 T
ECTHPOBAHUE
Tema 4.1 .
Tema 5.1-5.4 YCcTHBIN onpoc
Tema 6.1 ' Perenre pacyéTHBIX 3a1a4
Tema 7'1 HaOmronenue 3a xoaoM
Tema 8.1 BBITIOJTHEHUS MPAKTUKO-
- OPHUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, p p &
IIpencraBnenue
Cpe/CTBa MOUCKa, aHaAlIu3a 1 1.6,1.7
HHTe T 21.22 pe3yIbTaToB
prperanuy HHPOPMaILIUH, U ema 2.1, 2.
MPAKTUICCKUX U
MH(}OpPMaLIMOHHBIE TEXHOJIOTUHU IS Tema 4.1, 4.2
. 71a00paTOPHBIX paboT
BBITIOJIHEHHS 33714 MPOGECCHOHATBHOM Tema 5.2-5.4 noBeeHie CKOTO
BEJIEHUE XUMHUUYECKOT'
NEeATEILHOCTH Tema 6.1 poBell
Tema 7.1 AKCIICPUMEHTA
Tema 8.1 Brlmonnenue
- KOHTPOJIBHBIX
OK 04. Tema 1.7 p P
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 PaboT 1o
a00TaTh B KOJJICKTUBE U KOMAaH/C Tema 4.1, 4.2 pasLesam ACTATITIHY
p A Teata 5 2’_5 A OleHKa CAMOCTOSTETHHO
Tema 6.1 ' BBIIOJIHEHHBIX 3aJaHUM
Tena 7'1 3amura penieHus Keic-
Tena 8.1 3aja4 (c yuyetoMm Oymymieit
= - po¢eCCUOHAIBHON
OK 07. ConeiicTBOBaTh COXPaHEHHUIO Tema 1.7
~ T 51 JIEATETLHOCTH )
OKPYXAIOLICH CPCE/IBL, eMa o. Brinonuenue 3amanuii
pecypcocOepekeHuo, mpuMeHsITh 3Hanus | Tema 8.1 o
MIPOMEKYTOUHOM
00 U3MEHEHUU KJIMMaTa, TPUHIIUIIBI ATTECTALIH
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEHICTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSIX
HKll

1 TIK yxassiBarotes B cootsercTsru ¢ ®I'OC CIIO peanusyemoii npodeccuu/crenuanbHOCTH.
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