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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
C0O0.01.09 Xumus

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHOW JUCUUIUIMHBI SIBJIIETCA YacThlO 00pa30BaTEIbHON
pOrpamMMbl OATOTOBKHU CHELMAINCTOB CPEIHETO 3B€HA B cOOTBETCTBUU ¢ PI'OC
no crneuunansHocT CIIO 13.02.02 TemnocHa®xeHHE UM TEIJIOTEXHUYECKOE
o0opynoBaHue, yKpynHEHHas rpynmna cnenuaibHocte 13.00.00 Dnextpo- u
TEIJIOIHEPIreTHKA.

1.2. MecTo y4eOHOI JUCUUILINHBI B CTPYKTYpPe 00pa30oBaTe/IbHOM NMPOrPaMMBbI:
JUCIUIUIMHA BXOJUT B 0a30BbIe NUCIMILIMHBI 001IIe00pa30BaTeIbHOM MOArOTOBKH.

1.3. Hean u 3agauym y4eOHOW MUCUMILIMHBI — TPe0OOBAHUS K pe3yJbTaraM
OCBOCHUSA Y4eOHOU TMCHUIIIUHBI:

Henp aucuurumabl «XuMus»: (OPMHUPOBAHHUE Y CTYJEHTOB XMMHYECKOU
COCTAaBISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KaK OCHOBBI IIPUHSTHSA
pelIeHnd B JKA3HEHHBIX W NPOU3BOJCTBEHHBIX CHUTYAlHsSIX, OTBETCTBEHHOIO
MIOBEJICHUS B IIPUPOJHOM CpEJIE.

B pesynbTaTe ocBoeHUs yueOHON AUCITUTUIMHBI 00YYarOIIUIICS JOKEeH
YMeTh:

V-1 BBISABISITh XapaKTE€pPHbIE MPU3HAKH U B3aUMOCBSI3b U3YYEHHBIX OHSATHIA,
[IPUMEHATh COOTBETCTBYIOLIUE IIOHATUSA IIPU ONMCAHWUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB W WX IMPEBPALICHUM; BBIABIATH
B3aMOCBSI3b XMUMUYECKUX 3HAHWM C TOHATUSMH M TPEACTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX TPEAMETOB,;

y-2 HCTIOJIb30BATh HAUMEHOBAHUSA XAMHUYECKUX COCIMHECHUN
MEXIYHAPOIHOIO COK03a TEOPETUUECKON U MPUKIATHON XUMHUH U TPUBHUAIIBHBIC
Ha3BaHMUS BaXXHEUIIUX BEIIECTB (STWUJICH, alleTWJICH, IJHUIEpPUH, (eHo,
dbopmanpaerua, yKCyCHas KHUCIIOTa, TJWIMH, yrapHbli ras, YIJICKUCIbIA Tas,
aMMMaK, TallleHass W3BECTh, HeEraiieHas HU3BeCTb, NMUThEBas cola W JPYTUX),
COCTaBJISITh (POPMYJIBI HEOPTAHMYECKHX U OPraHMYECKUX BEIIECTB, YPAaBHCHMUS
XUMUYECKUX PEaKIUi, OOBSICHATh WX CMBICH;, TOJITBEPXKAATh XapaKTepHbIE
XUMHYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMM JSKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHUUYECKUX PEAKLINM;

V-3 ycraHaBaMBaTh MNPUHAMIEKHOCTh HU3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIPEICICHHbIM KJlacCaM W TpyNnaM COCIUHEHUN,
XapaKTEPU30BATh UX COCTAB U BAXKHEHUILNE CBOMCTBA,

V-4 onpenensaTh BUABI XUMHYECKMX CBs3ed (KOBajJeHTHas, HWOHHAsi,
MeTaJIJTUYeCcKasi, BOJIOPOJIHAS), THUIIBI KPHUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

VY-5 npoBoauTh pacdeThl MO XHUMHUYECKUM (opMynaM UM ypaBHEHUSIM
XAMUYECKUX  PEeaKuui c HCTIO0JIb30BAHUEM bU3UYECKNX  BEJIMYMH,
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XapaKTEepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBMS) T'a30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BATH CHCTEMHBIE
XUMHUYECKUE 3HAHUS JI TPUHATUS PEUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

VY-6 niaHupoOBaTh U BBIMOJHATH XUMUYECKHUI HKCIIEPUMEHT (Ka4eCTBEHHbIC
peaknuu Ha KAaTHOHBI W AaHWOHBI, HA (YHKIMOHAIBHBIC TPYIIBI OPTaHUYECKHUX
BEIIECTB, HA allbJICTH/IBI, KpaXMaJl, YKCYCHYIO KHCJIOTY; IIBETHBIC PEAKITUU OCITKOB,;
MPOBOJIUTh PEAKIMM HOHHOTO OOMEHa, OMNpEAeNiATh CPely BOJHBIX PAaCTBOPOB;
pelmarh SKCHEPUMEHTAJbHBIE 33/laud Ha pPAaclHO3HABAHWE HEOPraHWMYECKHUX W
OpraHMYECKUX BEIECTB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKH OE€30MaCHOCTH
py OOpaIllEeHWH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM; MTPEACTABIISTh
pe3yibTaThl XMUMHYECKOTO JKCIEepUMeHTa B (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (GOpMYIHpPOBAaTh BBIBOJALI HAa OCHOBE J3THUX
pE3yIbTATOB;

V-7 aHanM3upoBaTh XMMUYECKYIO MH(POPMALMIO, TOJYYaEMYI0 M3 Pa3HbIX
MCTOYHUKOB (CPEJCTB MAacCOBOM MH(popMaLnu, ceTb UHTEepHET U 1pyrue);

V-8 cobmronarh mpaBuia 3KOJOTHYECKH II€JI€CO00pa3HOro IMOBEACHUS B
OBITY W TPYJIOBOW JEATCIBHOCTH B IEISAX COXPAHEHHUS CBOErO 370pPOBbS U
OKPYKaIOUIEH NPUPOIHON CPEbl; YUUTHIBATh OMACHOCTh BO3IACHCTBUS HA JKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHMMAs CMBICH TOKa3aTels MpeaeabHON
JIOITyCTUMOM KOHLICHTPALINH;

Y-9 Bnanerb OCHOBHBIMM METOJaMH HAay4YHOTO IIO3HAHUS BEUIECTB U
XUMHUYECKUX SIBIICHUN (HAOII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);
BJIJETh CUCTEMOW 3HAHMM O METOJAaX HAYYHOTO MO3HAHUS SBICHUM MPUPOIBI,
UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX M YMEHUSAMHU MPUMEHATh 3TU 3HAHUS TIPH
HKCTIEPUMEHTAILHOM HCCIE0BAHUU BEUIECTB M ISl OOBACHEHHS XUMHUYECKUX SBICHUH,
UMEIOIIUX MECTO B TNPUPOJIE MNPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa U B
MMOBCEHEBHOM *KU3HHU,

V-10 npumeHsiTb 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAHUS
BCIIECTB W XHUMHYECKUX SBJICHUU [JI1 OOydYaronuxcsi ¢ OrpaHuYEHHBIMU
BO3MOXKHOCTSIMU 3/10POBBSI;

V¥-11 ucnonb3oBath peiibeHO-TOUCUHYIO cucTeMy oO0o3HaueHuit JI.bpaiins
JUISL 3aMUCU XUMUYECKUX (POPMYJT JJIsl CJICTBIX U CTA00BUIAIINX O0YyYaIOIIUXCS.

3HATh:

3-1 Bnamerb CUCTEMOW XHWMHWYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHYECKHI JJIEMEHT, aTOM, >JEKTPOHHAas
o0oJlouKa aroma, s-, p-, d-3JEKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIN CKEIET, GPyHKIUOHATbHAS
rpynmna, paavkai, HW30MepHusi, H30MEpbl, TOMOJIOTHYECKUN psl, TOMOJOTH,
yIIEBOAOPOAbI, KHUCIOPOJ- M a30TCOJEp)Kalllue COEIUHEHHUs, OHOJIOTHYECKU
aKTHUBHBIE BelleCcTBa (YIJIEBOJIbI, )KUPbI, OCJIKK), MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KPUCTAJUIMYECKas peIeTKa, THIIbI
XUMUYECKUX  peakuuid  (OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE,  3K30- WU
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HSHAOTEPMHUYECKHE, PpEAKIMH HOHHOro OOMEHa), pacTBOpP, DJIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS U CCOIMALINS, OKHUCIIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON pEakiMh, XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OPTraHMYECKUX BEIIECTB
A.M.BytiiepoBa, Teopusi SIEKTPOIUTUUYECKOW AUCCOIMALUU, NEPUOINYECCKUN
3akoH J[.M.MenneneeBa, 3aKkOH COXpPAaHEHHUSI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; (PAKTOJIOTMUECKHUE CBEJCHUSI O CBOMCTBAX, COCTaBe,
MOJIy4eHUM W O€30MaCHOM HCIOJb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB B ObITY M MIPAKTUYECKOM 1€ITEIbHOCTH YEJIOBEKA;

3-2 cdopmupoBaTh MPEACTABICHHUS: O MAaTE€pUAIHLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SBJICHHM NPUPOJBI; O MECTE€ W 3HAUYCHUU
XUMHUHU B CUCTEME E€CTECTBEHHBIX HAyK U €€ POJIM B OOECIEUYEHHH YCTOWYHMBOIO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUECKOM, YIHEPTreTUIECKON U
MUILIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPruu, B obecrieueHU U pPalMOHAIIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTypbl
YEJIOBEKa, a TakKKe DJKOJOIMYECKM OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO Y IPUPOJHOM CpELE.

OcBoeHue cojepkaHus y4eOHOW AUCHUIUIUHBI «XHUMHUSD» 00eCIeunBaeT
JIOCTUKEHUE CTYJEHTAMH CIIEIYIOIIUX PE3YIbTATOB:

>  JIUYHOCHHbLE:
3CTETHYECKOI0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIIICHUH.
(u3nYecKoro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH  3JIOPOBOTO W Oe3omacHOTO  oOpa3a  JKM3HHU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBbIO;

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW M COLHAIBHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO W CamMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

IKOJIOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKON KYJIbTYpbl, IMOHHUMAaHWUE BIUSHUSI
COITMATTbHO-DPKOHOMUYECKHUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpe/ibl, 0CO3HAHKE TII00AILHOTO XapaKTepa IKOJOTHUECKUX TPoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JECUCTBUHA B OKPYXKAKOLIEH Cpele Ha
OCHOBE 3HAHUS 11eJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATUE IEUCTBUM, IPUHOCALLIMX BPE OKPYKAIOLIEN CPELIE;




yYMEHUE MPOTrHO3UPOBATh HEOJATONMPHUATHBIE HKOJIOTMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCIIMpPEHNE OTBITA JIEATEILHOCTH SKOJOTUYECKON HAITPABICHHOCTH;
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YHUTATENBbCKON KYyJIbTYpbl KaK CpE/CTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

OCO3HaHWE I[IEHHOCTH HAyYHOM MAESITeIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBbHOCTh MHMBUIYAIBHO U B TPYIIIIE.

>  MemanpeomemHble:

OBJIA/IeHI e YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMY J1€HiCTBUSIMM:
0azoevie 1o2uieckue 0eucmsus:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IPoOJIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHHS JIJII CPaBHEHHUS,
KJ1accupuKauu U 0000IICHHUS;

OTIpENENATh IENN JCSITCIIBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPHH WX
JOCTYDKCHHSI,

BBISIBIISIT  3aKOHOMEPHOCTH W TPOTUBOPEYMsI B  paccMaTpUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  JI€ATE€IHHOCTh, OLICHUBaTh COOTBETCTBHE
pe3yIbTaTOB LIEJIIM, OIEHUBATh PUCKU MOCIIEICTBUI J1€ITEIbHOCTH;

pa3BUBATh KPEaTHBHOE MBIILICHUE ITPU PEIICHUU KU3HEHHBIX MPOOJIeM;

0az08bie uccied08amenbCeKue Oelucmeust.

BIIQJICTh  HABBIKAMHU  y4EOHO-HCCIICIOBATEIbCKOH M TPOCKTHOM
NeATEeTLHOCTH, HaBBIKAMH Pa3pelIeHus Mpo0Iem;

CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEIILHOMY TTOMCKY METO/IOB PEIICHUS
MPAKTUIECKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHMSI,

OBJIAJICHUC BHUJAMH JCSITCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS, €T0
WHTEPIPETALNHA, TMPEOOPa30BaHUI0O W TPUMEHCHHUIO B PA3MYHBIX yUeOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHpoBaHWE HAYYHOTO THNA  MBIIUICHUS, BJAJICHUE  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJAMU;

CTaBUTh U (OpMyIHpPOBaTH COOCTBEHHBIC 3aJayll B 00pa30oBaTEIHLHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJU3MpOBaTh 3aj1ady,
BBIJIBUTATh THUIIOTE3y €€ PEeIIeHUs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTCPUHN PEIICHHSI;

aHAJIM3UPOBaTh TMIOJIYYCHHBIC B XOAC PEIICHHS 3aJadyd  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETECHHBINA OIIBIT;,

pa3pabaThiBaTh IUIaH PEMICHUS MPOOJEMBI C YUYETOM aHAJIM3a MMEIOITUXCSI
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MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

OCYIIIECTBJISThH II€JICHANPABIEHHBIN MOMCK TEPEHOCAa CPEICTB M CIIOCOO0B
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U MPAKTHUYECKYI0 O0OJacTh
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OpUTrHHAILHBIC TOAXOIbI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIC PELICHUS;

paboma c unopmayuei.

BJIa/ICTh HABBIKAMU MOYYeHUSI HH(DOPMAIIUU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEpHpeTalnio HHGOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS;

co3JaBaTh TEKCThl B pa3IUYHBIX (opMaTrax ¢ YYETOM Ha3HAUYCHUS
uHbOpMallMl W  LEJIeBOW ayAUTOpPUM, BBIOMpas ONTHUMAIbHYIO (opmy
MPEJCTABICHUS U BU3YyaJIU3allUH;

OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh UH(GOPMAIIUU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

WCIIOJIB30BaTh  CpPeACTBa HWHGOPMAIIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ CcOoOMIoJiecHueM TpeOOBaHUM HSPrOHOMHMKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAIMOHHON O€30MTaCHOCTH;

BJIaJe€Th  HABBIKAMHM  pAaclo3HaBaHUS W 3allUThl  MHPOpPMAIIUH,
UHMOPMAIMOHHON 6€30MaCHOCTH JINYHOCTH;

OBJIa/IeHI e YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU J1€CTBUSIMH
obwenue:

pPa3BEpHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

cosmecmuas 0esmenbHOCHb.

MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBHIYyTBHON
paboThI;

MPUHUMATh IIEIH  COBMECTHOH  JICSITEIIBHOCTH, OPTaHW30BBIBATH M|
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBUM,
pacnpenensiTh poiad C YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIBbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI;

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM;
OBJIaJIeHH e YHUBEPCAJIbHBIMHU PEeryJISITHBHBIMHU AeHCTBUSIMM:

CAMOOP2AHUZAYUSL:

CaMOCTOSITEJIbHO OCYIIECTBIIAThH MO3HABATEIbHYIO JEATECIbHOCTh, BBISBIISIThH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NEATEILHOCTH W KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH PEIICHUS TPOOJEeMbl C  Y4ETOM
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UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOYTEHUI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

JIe1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIUPOKON SPYIUIUH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHB;

CAMOKOHMPOTb:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJAJE€Th HABBIKAMU  I[IO3HABAaTEJbHOM  peQUIEKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUII;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCUU ISl OLEHKH CUTYyallul, BBIOOpa BEPHOTO
peneHns;

YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PELICHUS IO HX
CHIDKEHHIO;

npunamue cebs u Opy2ux ar0oet.:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI M apPIYMEHTBI JPYIUX JIFOJEH IPHU aHAJIN3€E PE3YJIbTATOB
NEATEIILHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX JIOAEH Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEeKa.

TeXHUK-TEIUIOTEXHUK JOJDKEH 00a1aTh OOIIMMHI KOMIIETEHITUSIMU:

OK O0I. BgeiOupare cnocoObl pemieHuss 3anad  OpodeccHOHaIbHOM
JEATEeIIbHOCTH MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM.

OK 02. Hcnonws3oBaThb COBPEMEHHBIE CpPEACTBA IOWCKA, aHaIU3a W
UHTEpIpeTanu nHGopMaluu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH JIJISI BBITIOJIHCHUS
3a/1a4 MpoheCCUOHAIBHOU EeSITEILHOCTH.

OK 04. DddextrBHO B3aUMOJEHCTBOBATh U pabOTaThb B KOJUJICKTHBE U
KOMaH/I€e.

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY’Karolen cpenbl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 WM3MEHEHUHW KJIMMaTa, TPUHIIUIIBI
OEpe)IMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYaIIHsIX.

1.4. PexomeHnayeMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrpamMMbl y4eOHOM
AUCHMUIIMHBI:
MaKCUMaJlbHOW y4eOHOM Harpy3ku o0ydaroiierocsi 66 4acoB, B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocs: 62 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI H BU/AbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BbeM yacoB

MakcumasnbHas ydyeOHasi Harpy3ka (Bcero) 66
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 62
B TOM YHCJIE:
nabopaTopHbie PabOTHI 20
IPAKTHUYECKUE 3aHATUS 18
KOHTPOJIbHBIE PaOOTHI
KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno)
Koncynbranuu 4
CamocrosiTesibHasi padoTa o0yuyawuerocs (Bcero) 0

B TOM YMCJIC:

CaMOCTOATENIbHAsI paboTa Ha KypcoBO# paboToil (MpoeKToM) (eciu
npeodycCMOmpeHo)

Hmoeosas ammecmayus 6 popme (ykazams)

1 cem. — KOHTD. pad.
2 ceM. - mud. 3a4er

2
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2.2. TemaTuveckuii jiaH u coaep:xxanne yueonou gucuunanubl CO0.01.09 Xumus

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa, JJadoparopubie padoThl M NPaAKTHYECKHE
3aHSATHSI, CAMOCTOSITe/IbHAsI padoTa o0yualonuxcsi, Kypcopasi padora (MpoeKT) (eciu
npeoycCmMompeHvl)

O0nLeMm
4acoB

YpoBenb
OCBOEHHS

1

2

4

Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBA

Tema 1.1. Crtpoenue
aTOMOB  XHMHYECKHX
3J1IeMEHTOB H NPpHUpoJa
XHMHUYECKO CBSI3H

Copep:kaHue y4eOHOT0 MaTepuaa

CoBpeMeHHAasT MOJIENIb  CTPOCHHS aToMa. OJIGKTPOHHAs KOHQUTYypalus aroma.
Knaccudukanus XUMHUECKUX SIEMEHTOB (S-, p-, d-amemeHTsl). M30TOMBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHHE€ aTOMa, THOpUIM3alusi aTOMHBIX opOutaield. Pemienue
MPAKTUYECKHUX 33JIaHUN HAa COCTaBJICHHE AJIEKTPOHHO-Tpadudeckux GopMys 3JEMEHTOB 1-
4 nepuooB.

BanentHsle anekTpoHbl. BaneHTHOCTh. DIEKTpOHHAs MPHUPOAA XUMHUYECKOW CBS3H.
OnexTpooTpunaTesbHOCTb. KoBaneHTHast CBsI3b, €€ Ppa3HOBUJHOCTM M MEXaHU3MBbI
oOpa3oBaHusi (OOMEHHBIH W JOHOPHO-aKUENTOpHBIH). MoHHas cBs3b. MeTamnudeckas
cBs3b. BomopoaHas cBs3b. PemieHue npakTUYECKUX 3aJaHUl Ha pAacloO3HABaHUE THUIIOB
XUMHUYECKHUX CBS3€M M HUCIIOJIb30BAHME XMMHYECKON CUMBOJMKH U Ha3BaHWW COEIMHEHUN
[0 HOMEHKJIAType MEeXAYHapOJAHOIO COH03a TEOPETHYECKONM M MPUKIAJAHON XHMUU U
TPUBUANBHBIX Ha3BaHUM JJS COCTABIEHUS XUMHUYECKUX (OpPMYyNT ABYXaTOMHBIX
COE€UHEHUIN (OKCUAOB, CYIb(QUAOB, TUIPUIOB M T.I.) U JPYrUX HEOPraHMYECKUX
COEIMHEHMH OTAEIBHBIX KIacCOB. THUIBI KPUCTAIUIMYECKHUX PELIETOK.

1,2

Tema 1.2.
Iepuoauyeckuii 3aKoH
" TadauIa J.A.
MenzaeneeBa

Coaep:xxanue yueOHOIro MaTepuaJia

HpaKaneCKne 3AHATHUSA

[Ipaktuueckass pabora 1 «CocTaBieHHe OHIEKTPOHHBIX (OpPMYT aTOMOB M HOHOB.
XapakTepuCTUKA 3JIEMEHTA MO €ro noJyioxkeHuto B [lepronnueckoi cucTeEMe XMMUYECKUX
anemenToB .M. Menneneepa»

[Tepuonnueckas cucrema xumudeckux sneMeHToB /.M. MenneneeBa. ®u3nueckuii CMBICH
[lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMWCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU
C IIOJIOKEHUEM XMMHMUYECKOro 3yieMeHTa B [lepronnueckoi cucreme. MupoBo33peHUECKOE
n HayuyHoe 3HaueHume Ilepmommueckoro 3akona J[.M. Menneneesa. IIpornossr JI.H.
MenneneeBa. OTKpBITUE HOBBIX XHUMHYECKHMX OJEMEHTOB. PelieHwe MNpakTHKO-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUI HA XapaKTEepU3aLUI0 XUMUYECKUX 3JIEMEHTOB
«Metandyeckue / HeMETaNIMYECKUE CBOMCTBA, AJIEKTPOOTPHUIATEILHOCTh U CPOJCTBO K

1,2
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QJICKTPOHY XUMHYCCKUX IBJICMCHTOB B COOTBCTCTBUC C HX DJJICKTPOHHBIM CTPOCHHUCM U
ITOJIOXKCHHUEM B HepHOﬂquCKOﬁ CHUCTEMEC XUMHNYCCKHUX 3JICMCHTOB ]_II/I MeHﬂeneeBa».

Pa3nen 2. XuMun4yeckue peakuuu

Tema 2.1. Tunel
XHMHUYECKHUX peakumni

Copep:kaHue y4eOHOTr0 MaTepuaia

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas pabora Ne 2. Knaccudukanust 1 THIBI XUMHYECKUX PEAKIUNA C y4acTHEM
HEOpPraHMYECKUX BemecTB. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMHUU U PACUETHI 110
dbopMynaM U ypaBHEHHUSIM XUMHUYECKUX peaKUUi. 3aKOHBI COXPAHEHHs] MACChl U SHEPTHUH.
VYpaBHeHusT  OKHCIIeHUS-BOoccTaHOBNeHUsA. CrteneHb  okucieHus. OKUCIUTENb |
BOCCTaHOBUTEb. OKHUCAUTENHEHO-BOCCTAHOBUTEIIHLHBIC peaxkiuu B pHUpoJe,
MPOU3BOJICTBEHHBIX MPOIECCaX M JKU3HEACATEIBHOCTH OpPraHu3MoB. OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBINA OTEHIIUAN CPEJIBI.

CocraBieHue (GopMyIl CIOXHBIX BeIIeCTB. PemieHue 3amad Ha pacyeT MacCOBOW JOJH
(Macchl) XUMHUYECKOTO dJIEMEHTa (COeMHEHHUs) B MoJieKyse (cMecu). Momb Kak elnHUIa
KOJIMYeCcTBa BemiecTBa. MorsipHass macca. 3akoH ABoraapo. MosspHbIii 00beM Ta30B.
OTtHocuTeNbHASI MIJIOTHOCTh Ta30B. BhIUKCIIEHHS 110 XUMUYECKUM (popMyIiam.

1,2

[IpakTuueckast padora Ne 3. CocraBieHHe ypaBHEHUN XUMHUYECKUX DPEAKIMI: peakuuu
COCJMHEHUs, pa3joXKeHus, 3amMelieHusi, oobmeHa. CocraBieHMEe U ypaBHUBaHHE
OKHUCIHNTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ MCTOOM 3JICKTPOHHOI'O Oamanca. TunuyHbie
HEOPraHMYeCKUe OKUCIUTENIN U BOCCTAHOBUTEIIH.

1,2

[IpakTnueckast pabora Ne4. BpruuciaeHuss N0 XUMHYECKMM YypaBHeHHsM. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOAHBIX BELIECTB U IPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapAKTEPUCTUK IIPOJYKTA PEAKLUN COCIUHEHHUS, €CIIU OJHO U3 BEILECTB
JIaHO B M30BITKE /WM COJEPKUT pUMecH. PacueT MaccoBoll Ui 0O0beMHOM 10111 BBIXOJa
MPOJAYKTa pPEaKIMH COEAUHEHHs] OT TEOPETUYECKHM BO3MOXKHOro. Pacuer o00BEMHBIX
OTHOILIEHUN ra30B.

1,2

Tema 2.2,
JIEKTPOJIMTHYECKAS
AUCCOLMALNS "

MOHHBIA 00MEeH

Conep:kanue y4eOHOTr0o MaTepuaJa

Teopust snexkrponurndeckoil auccoumanuu. Peaknum noHHoro oOmena. CocraBieHHe
peakiuii HOHHOro 0OMEeHa B MOJIEKYJIIPHOM U HOHHOM BUJIE.

I'unponu3 coneil. 3HadeHwe TUIPOIM3a B OHOJOTMYECKMX OOMEHHBIX Ipolieccax.
[Ipumenenne ruipoan3a B IPOMBIIIIIEHHOCTH.

CocraBiieHne ypaBHEHHH XUMHUYECKHX pEaKkUUid C ydyacTHEM IIPOCTBIX MU CIOXKHBIX
HEOPraHMYECKUX BELIECTB: OKCHJIOB METAJJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMA M aM(OTEpPHBIX TUAPOKCHIOB, HEOPraHUYECKHX
COJICH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

1,2
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JlabopaTopHble 3aHATHS

JlaGopaTtopHas padora Nel «Peakiiuu HOHHOTO OOMEHay

UccnepgoBanue ycioBuil MpOTEKaHUsI peaKUii MOHHOTO OOMEHa N0 KOHIa (IIpoBeleHHE
peaKimii, CONMPOBOXKIAIOMIMXCS BBIMAJACHUEM OCAJKa, BBUICICHHEM TIa3000pa3HOTo
BellecTBa M 00pa3oBaHUEM MAJIOAUCCOLMUPOBAHHOTO coenuHeHus). CocTaBieHHe
YpaBHEHHH PEaKIMid B MOJICKYJISIPHOM U HOHHOM BHJIC.

2,3

JlaboparopHast pabota Ne 2 «Peakuu rupomsa coei»

HccnenoBanue cpeapl pacTBOPOB  COJICH, OOpa3oOBaHHBIX CHUJIBHBIMM M CIIA0BIMH
MIPOTOJIUTAMH, ¥ WX PEAKIMA C PacTBOpAMH INEJI0Yd W KapOoHara Harpus. CocraBieHue
peakuii TIposIn3a CoJeH.

2,3

Pa3gen 3. Kunernueckue

H TCPMOIMHAMUYCCKHUEC 3AKOHOMECPHOCTH MPOTCKAHUA XUMHUYCCKHUX peaKuuifl

Tema 3.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX peaKkuuid

Coaep:xxanue yueOHOro MaTepuaJia

Xumunyeckue peakuuu. Kiaccupukanus XUMHUYECKMX peakiuil: mo (a3oBoMy cocTaBy
(roMOreHHble M TE€TEepPOreHHbIE), M0 HCIOJIb30BAHUIO KaTalu3aTopa (KaTaTUTHYECKUE U
HekaTanuTHueckue). CKOpOCTh peakiiH, €€ 3aBHCHMOCTh OT Pas3iIMYHBIX (HaKTOpPOB:
IPUPOJBl  pearupyrollux BELIECTB, KOHLEHTpPAllMM pEearupyrolmx BelecTB (3aKOH
neiicTBus macc), Temreparypsl (mpaBmwio Bant-T'odda), mmomamm peakunoHHOIM
MIOBEPXHOCTHU, HAIM4MUS KaTanu3aropa. Ponb kaTann3aTtopoB B IPUPOJE U MPOMBIIUIEHHOM
MIPOM3BOJICTBE. DHEprusi aKkTUBALMU. AKTHBMpPOBaHHBIM KoMIulekc. Katamuzatopsl u
Karanu3. Posib KaTanu3aTopoB B IPUPOAE U NPOMBILUIEHHOM IPOU3BOACTBE.

JlabGopaTopHble 3aHATHUS

JlabopatopHas pabora Ne3 «OmpeneneHue 3aBUCUMOCTH CKOPOCTH pEaKIMH OT
KOHIIEHTPALlMK pPEarupyroliuxX BeUIECTB M TeMIeparypb». lcciemoBaHue 3aBUCHMOCTH
CKOpPOCTH PEaKIMH OT KOHIEHTpaluu. VccinenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIUH OT
TEMIIEPATYPHI.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUl Ha aHanu3 (aKTOpOB, BIUAIOIIUX Ha
M3MEHEHNE CKOPOCTH XUMUYECKON PeaKkuu

1,2

Tema 3.2.
TepmoauHaMu4ecKue
3aKOHOMEPHOCTH
NMPOTeKAHUS
XHUMHMYECKHX PpeaKIuii.
PaBHoBecue

XHMHMYECKHX peaKkuuid

Conep:kanue y4eOHOIro MaTepuaJa

Knaccudukanus XUMHUECKUX peakiuii: Mo TermaoBoMy 3(hdexTy (IK30TepMHUUYECKUE,
SHJOTEPMUYECKHE), TT0 0OpaTuMocTu (oOpaTuMbie U HeoOpaTtumblie). TemnoBbie d(hPeKThI
XUMHUYECKUX peakuuid. TepMoxumudeckue ypaBHeHUs. Pacdersl TeruioBoro 3ddexra
peaxiuu.

OOpatumocTh peaknuil. XHWMHUYECKOE€ PaBHOBECHE W €ro CMEIIeHHe TOoJ JeHCTBUEM
pa3nuyuHbIX (PAKTOPOB (KOHLIEHTPALMsS PEareHTOB MWJIM TMPOJIYKTOB pEaKIMH, [1aBICHUE,
TeMIlepaTypa) Juisl CO3JaHusl ONTUMAIbHBIX YCIOBHM MPOTEKaHUSI XUMUYECKUX MTPOLIECCOB.
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[punmun Jle-llatense. Bausiane pa3znuuHbix (DaKTOPOB HAa HM3MEHEHHE DPABHOBECHS
XMMHMUYECKHX peakuui. Posib cMeleHns paBHOBECHSI B TEXHOJIOTMYECKHUX IpoLeccax

JlabopaTopHble 3aHATHS

JlaGoparopHas padotra Ne 4. «M3ydyeHue BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CMEIEHUE
paBHOBecHs». PelleHne NMpakTUKO-OPUEHTUPOBAHHBIX SKCIIEPUMEHTAIBHBIX 3aJaHUi Ha
M3y4YEHUE BIIMSIHUS W3MEHEHUs KOHLIEHTPALMM BEIIECTB, PEAKLUU CPEbl U TEMIIEpaTyphl
Ha CMEILEHUE XHMHUYECKOro paBHOBecus. CpaBHEHHE TIOJYYEHHBIX pE3YyJIbTaTOB C
TEOPETUYECKU IPOrHO3UPYEMbIMU Ha ocHOBe npuHuuna Jle [larense.

1,2

Pa3znen 4. /IlucniepcHble CHCTEMBI

Tema 4.1. {ucnepcHble
cucreMbl U (akTOophI
HX YCTOMYHUBOCTH

Coaep:xxanue yueOHOro MaTepHuaJia

Hucnepcubie cucteMbl. Komnounnnasle cucteMbl. cTuHHBIE pacTBOphI. PacTBopeHue Kak
¢busuko-xumuueckud  mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS  PACTBOPOB.
PactBopuMocTs. MaccoBast 110151 pacTBOpeHHOro BewiectBa. lIpenenbHO AomycTumbie
KOHIIEHTPAllMK M MX HCIOJb30BaHHE B OIEHKE OSKOJOTHYECKOH Oe30MacHOCTH.
Knaccudukanus mucnepcHbIX cucteM 1o cocraBy. CTpoeHne u (akTopbl YCTOHYMBOCTH
JUCIIEPCHBIX CHCTEM. Pacro3HaBaHuME MCTHMHHBIX pPAacTBOPOB, KOJUIOWJHBIX PACTBOPOB U
rpyboaucniepcubix cucreM. CtpoeHne MuIeiuibl. PaccenmBanne cBeTa MpH MPOXOXKICHUH
CBETOBOTO Iy4Ka 4Yepe3 ONTUYECKU HEeOJHOpOoAHYyIo cpeny (3ddekra Tunnans). Pemenue
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ PACUETHBIX  3aJaHUMl  HA  JHUCIEPCHBIE  CUCTEMBI,
UCIONIb3yeMble B OBITOBOW U TMPOU3BOJCTBEHHOW NEATEIHHOCTH YeNOBEKa, C MO3UIUI
9KOJIOTMUYECKO 0€30MacHOCTH MOCIEACTBUM U IPaMOTHBIX PElIeHUH Mpo0sieM, CBSI3aHHBIX
C XUMHEN

KonTponbHast padota no pazzaenam 1 —4 «O06mas Xumusi»

Tema 4.2.
HUccienoBanue cBOICTB
JAMCIIEPCHBIX cucreM
hid) ¢ | HX
HICHTU(PUKALMHU

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JlabopatopHas pabora Ne 5. «lIpuroroBiaeHue pacTBOpa 3aJaHHOW KOHIIEHTpPAIUH,
OTIpe/IeTICHUE PEaKIIUU CPEIbD.

1,2

JlabopatopHas pabotra Ne 6 «[lomydeHne IUCTIEPCHBIX CHUCTEM W HCCIEAOBAaHHE MX
cBoiicTBy. llonmyueHue W WU3yuyeHUE CBOWCTB JUCHEPCHBIX CHUCTEM pa3HBIX BHJIOB:
CYCIICH3HMH, SMYJIbCUHU, KOJUIOMJHOTO pacTtBopa. CpaBHEHHWE CBOWCTB HWCTHUHHBIX |
KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IMYUN MKy HUMHU.

1,2

Paszgea S. CTpoeHue U CBOWICTBA HEOPTraHM4YECKMX BelleCTB

Tema 5.1.
Knaccupuxanus,
HOMEHKJIATypa "

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer  HeopraHuuyeckoM  XUMHUU. B3auMOCBA3b  HEOPraHWYECKUX  BEIIECTB.
Knaccudukanus Heopranuyeckux BemecTB. [IpocThie U ClI0)KHBIE BEIIECTBA.
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CTpocHHuE
HCOPraHnIeCKUuX
BCIIECTB

OcHOBHBIE KJIAacChl CJOXKHBIX BEIIECTB (OKCHIbI, THUIPOKCUABI, KHUCJIOTHI, COJIH).
Homenkiarypa W Ha3BaHUME HEOPraHMYECKUX BEIIECTB HCXOJS M3 HUX XHUMHUYECKOU
(GOpMyIIbI WM COCTaBJICHHE XUMUYECKOW (OPMYIBI MCXOMAsl M3 Ha3BaHHUS BEIIECTBA TIO
MEXKIYHAPOIHON WJIM TPUBUAIIBHOM HOMEHKJAType. PellleHre MpakTUYecKuX 3aJaHuil 1o
KJIacCU(PUKALUM, HOMEHKJIATYPE M XUMHYECKHM (OpMYyJIaM HEOPTaHUYECKUX BEUICCTB
pasIMYHBIX KJIAcCOB (HA3bpIBaTh M COCTaBIATH (OPMYJBI XMMHYECKHUX BEIICCTB,
OMpEeEATh TPUHAIICKHOCTH K KIJIACCY).

ArperaTHble COCTOSIHUS BemlecTBa. Kpucramanueckue W aMopgHbIE BemecTBa. THIIBI
KPUCTAJUTMYECKUX  PEIICTOK (aTOMHas, MOJICKYJsIipHAs, WOHHAs, METaJNINYecKasi).
3aBUCUMOCTh (DM3WYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTALIMYCCKOH PEIIETKH.
MexmolieKysipHble  B3auMOJIeUCTBUsS. COBpPEMEHHBIE TPEACTABICHHUS O CTPOCHUM
TBEPJIbIX, KUJIKUX U Ta3000pa3HbIX BemecTB. JKuJIKMe KpUCTAIIIBI

Tema 5.2. ®usuko-

Coaep:xaHue yueOHOro MaTepuaJia

XHMH4YeCKHe cBoiicTBa | Mertayuibl. O0mue GU3NUecKue U XMMHUYECKHE CBOMCTBA MeTauioB. CIIOCOOBI MOTydeHUS 1,2
HEOPraHu4ecKHuX MeTaisioB. CocTaBiieHUE YPaBHEHUN PEaKIUM 3JIEKTPOIN3a PACIJIaBOB U PACTBOPOB COJIEH.
BeIeCTB 3Hau€HHE METAJUIOB M HEMETAUIOB B NPHUPOAE M IKU3HEACATEIBHOCTH 4YEJIOBEKa U
opranusmoB. Koppo3ust MeTayioB: BUABl KOPPO3UH, CHOCOOBI 3alllUThl METAUIOB OT
KOppO3HH.
Hemeranmnpl. OOmme ¢usnueckue M XUMHUYECKHE CBOMCTBA HEMETAUIOB. THUMHUYHBIC
corictBa MmetauioB [Y- YII rpymn. Knaccupukanus u HOMEHKIATypa COeIMHEHMH
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JEMEHTOB B TpHUpOAe. XUMHUYECKHE CBONCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB (OKCHIOB, TMIPOKCHIIOB, KHCIOT, COIEH U
1p.). 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB TNPOCTBIX BEIIECTB, BOJOPOJHBIX
COCIMHEHM, BBICIIUX OKCUIOB U TUAPOKCHUIOB
Tema 5.3. | Conep:xaHue y4eOHOro MaTepuaja
IIpoussoacreo OOme mpencTaBieHUs] O MPOMBIIIICHHBIX CHOCO0aX IMOMYyYEHHs] XUMHUECKUX BEILIECTB 1
HEOPraHUYeCKHX (Ha mpuMepe IPOU3BOJCTBA AMMUAKa, CEPHON KHUCIIOTHI).
BemecTB. 3HavyeHne M | UepHas u 1BeTHas MeTautyprus. [IpakTHueckoe MpPUMEHEHHE JJICKTPOJHM3a s
npuMeHeHHe B ObITY M | MOJNy4SHHs IIEJOYHBIX, IETOYHO3EMENbHBIX MeTauloB W  amoMuHus. CTexino u
Ha NPOHU3BOACTBE CHJIMKATHasl IPOMBIIIIIEHHOCTb. [IpobiaemMa 0TX0/10B M NOOOYHBIX MPOJTYKTOB
IIpakTnyeckue 3aHATHSA
[Ipaktnyeckas pabota NeS5. PemeHune mNpakTUKO-OPHUEHTHPOBAHHBIX TEOPETUYECKUX 1,2

SaHaHI/Iﬁ Ha CBOMCTBA U MOJIYYCHHNEC HCOPraHMYCCKNX BCIICCTB.

Pa3nen 6. CTpoeHne U CBOMCTBA OPraHUYeCKMX BellleCTB

Tema 6.1.

Conep:xaHue yueOHOro MaTepuaJia
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Kanaccupuxanus,
CTpoeHHne "
HOMEHKJIATypa
OpPraHuYecKux BellecTB

IIpeamer opranndeckoi XuMuu. B3auMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
XHWMHUYECKOE CTPOCHHE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIAaCHO MX
BaJIEHTHOCTH. (OCHOBHBIC TOJIOKEHHMSI TEOPUU XUMHYECKOI'O CTPOECHUSI OPraHMUYECKUX
coequHennii  A.M. bytiepoBa. VYriepoaHbli CKEIET OpPraHMYeCKOM MOJIEKYIIbI.
MorexyssipHble U CTPYKTYPHBIE (pa3BEepHYTHIE, COKpAIEHHbIE) XMUMUYECKHE (OPMYIIBI.
3aBUCHMOCTh CBOWCTB BELIECTB OT XMMHUYECKOTO CTPOEHHsI MoJiekynl. W3omepus u
M30MepHI (CTPYKTYpHAasi, reoMeTpuueckas (Luc-Tpanc-uzoMepus). KparHoCTh XUMUYECKOM
cs3u. Ilonsatne o ¢ynknuoHansHOU rpymme. [IpuHIMIbI K1accupuKauu OpraHuyecKux
COeIMHEeHMI. MexlyHapOoHasi HOMEHKJIATYpa U MPUHLMIIBI HOMEHKIIATYPbl OPraHUYECKHUX
COCIMHEHU I

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

IIpaktnyeckas pabora Ne 6. HomeHknaTypa OpraHMYeCKMX COEJUHEHUH OTIENIbHBIX
KJIaCCOB (HACBIILIEHHbIE, HEHACBIIEHHbIE U AapOMAaTUYECKUE YIJIEBOJOPOJbI, CIIHUPTHI,
(beHobl, anbAeTuibl, KEeTOHbI, KapOOHOBbIe KHCIOTHI M Jp.) CocTaBieHHE MOJHBIX U
COKpALIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB,
HCIOJIb3YSl MX Ha3BaHMs I10 CUCTEMAaTUYECKOW HOMEHKIIATYPE.

1,2

Tema 6.2. CsBoiicTBa
OpPraHu4YecKux
coeIuHEeHu

Coaep:xaHue yueOHOro MaTepuaJia

Tunsl oprannuecknx peakuuii. PU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COEIMHEHUN
OTJENbHBIX KJIacCOB (OCOOEHHOCTH KIacCHU(PHUKAMU M HOMEHKJIATypbl BHYTPH KJjacca;
TOMOJIOTHUYECKUH psa U obmas ¢opmyna; n3oMepusi; GU3NUECKUe CBONCTBA; XMMHUYECKHE
CBOMCTBA; CIIOCOOBI TIOJTYUCHHUS):

- IpeeNIbHbIE YIIIEBOAOPOAbL. ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIlIa
B IPOMBIIIIEHHOCTH M ObITy. CBOMCTBa MPHUPOAHBIX YIJIEBOJIOPOAOB, HaX0XJIEHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

- HEIpeAeNbHbIE M apoMaTHYecKHue yrieBonoponsl. llommmepnsanus sTuineHa Kak
OCHOBHOE HAIIpaBJICHHE €ro HCIOJIb30BaHUA. ['OpeHHME aleTWIeHa KaK MCTOYHMK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISI CBAPKU M PE3KU METAJLIOB;

- KHCJIOPOCOAEpIKaIlie COeAMHEHUS (CIUPTHI U MPOCcThie 3QUpPHI, (PEeHOIBI, albAETHABI U
KETOHBI, KapOOHOBbIE KHCIOTHI W HX Mpous3BojHbIe). [IpakTuyeckoe NpHUMeEHEHHE
STUJICHIJIMKONS, TiniepuHa, ¢enona. Ilpumenenue ¢dopmanpiaeruaa, areraibIerujia,
YKCYCHOM KHCJIOTHL. Mblla Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromiue cBoiicTBa
MbLIa. JKHpBL.

- a30TCOJIeprKaIle COSTMHEHUS (AMUHBI 1 AMHUHOKHUCJIOTHI, OCJIKH).

IIpakTHYecKHe 3aHATHSA

[Tpaktnueckas pabora Ne 7. CocTaBieHHE YpaBHEHHUW pEaKIMid, XapaKTEPHU3YIOIINX

1,2
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XMMHYECKHUE CBOMCTBA OPraHUYECKUX COCTMHEHHUN.

Tema 6.3. | Conepxxanue y4eOHOr0 MaTepuaja
Oprannyeckue [Tpon3BOACTBO OpPraHMYECKUX BEHIECTB: MPOM3BOJCTBO METaHOJIA, mMepepadboTka HedTH. 1
BeLlecTBa B | [lonusTHiieH Kak KPYyMHOTOHHAXHBIM MPOAYKT XMMUYECKOTO Ipou3BoAcTBa. [IpuMenenue
JKU3HeNeATeJIbHOCTH sTriieHa. [Ipon3BoACTBO U NpUMEHEHHUE KayuyKa U PE3UHBI.
YyeJI0BeKa. CuHTEeTHYECKME U MCKYCCTBEHHBIE BOJIOKHA, MX CTpoeHue, cBoiicTBa. [Ipakrthueckoe
IIpounsBoacTBoO M | UCII0JIb30BAHUE BOJIOKOH.
NpHMEHeHHe CuHTeTHYeCKHe IJICHKU: M30JIALUS JUIS MPOBOAOB, MEMOpaHbl Uil OMPECHEHUS BOJIbI,
OPraHM4YeCKHX BEIIeCTB | 3alIUTHbIE IUIEHKH J/JI aBTOMOOWJIEW, IJIacThIpU, Xupyprudyeckue nosi3ku. Hosele
B IIPOMBIIICHHOCTH TEXHOJIOTHH JTAJIbHEUILIEr0 COBEPIICHCTBOBAHUS TOJIMMEPHBIX MAaTEPUAIIOB.
Ponp oprannyeckoil XMMUM B pEUIEHHMM MPOOJIEM HHEPreTHMUECKOil Oe30MacHOCTH, B
pPa3BUTUM MEIAULUHBI, CO3JaHUM HOBBIX MATE€pPUATIOB, HOBBIX HCTOYHUKOB 3SHEPIUHU
(aspTEpHATHUBHbBIE HICTOYHUKH SHEPTUN).
IlpakTH4YecKue 3aHATHSA
[Ipaktuueckas padora Ne 8. B3aumMocCBsI3bp MEXy KiacCaMH OPraHHMYECKUX COCAMHEHUH. 1,2
OcHOBHbIE IPOMBIIUIEHHBIE METO/Ibl IPOU3BOACTBA OPraHUUYECKUX BELIECTB
Pa3nen 7. KauecTBeHHbIE peaKkiuy 00HAPY:KeHHs] HEOPTAHMYECKHUX U OPraHNYeCKHUX BellleCTB
Tema 7.1. | Copepxanue y4eOHOro MaTepuaJia
Oonapy:xeHue JlaGopaTopHble 3aHATHS
HCOPraHMI€CKHuX KauecTBeHHBIE XMMHUYECKHE PEAKIIMM, XapaKTEepHbIE NIl OOHApYKEHUS HEOPraHMYECKUX 1,2

KaTHOHOB U aHUOHOB

BellecTB (KaTHOHOB M aHMOHOB). CocTaBieHHWE YpaBHEHMH peakiuil oOHapyXeHHs
kaTnoHOB [—VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOHU (hopMax.

Peakiiun oOHapyXeHHs HEOPraHMYECKHUX BEILECTB B PealbHbIX OOBEKTaX OKpY’Karomien
CpelBblL.

OOHapy)xeHHe HEOpPraHM4ecKHX BeulecTB (kaTMoHOB [—VI rpynnm wiam aHMOHOB) C
HCIIOJIb30BAaHUEM Ka4E€CTBEHHBIX aHAJMTUYECKNX PEAKIUH.

JlaGoparopHass pabota Ne 7 «AHamuTHUeCKHEe peakiuu KatuoHoB [—VI rpynm u
AHUOHOBY.

[IpoBeneHne KauyeCTBEHHBIX pEaKIMi, HCIONb3YeMbIX JUIsI OOHAapYyKEHHs KaTHOHOB I
rpynnsl Ha npuMepe katuoHa amMmoHus, Il rpynmsl Ha npumepe OGapus, III rpynmsr —
amomunus, xenesa (II u III)., IV rpynner — cBunna u menu. OnucaHue HaOIIOIAEMbIX
SIBJICHUH M COCTABJICHNE XUMUYECKUX PEAKIIUN.

[IpoBeeHne KavyeCTBEHHBIX pEAKIMH, HCIONb3YeMbIX [UI OOHapy)KEHUs aHHOHOB:
kapOoHata, ¢ocdara, cynbdara, xjaopuga u ap. OmnmcaHue HAOIIOTAEMBIX SBJICHUU H
COCTABJICHUE XUMHUYECKUX PEaKIIMiA.
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Tema 7.2. | ConepxxaHue y4eOHOro0 MaTepuaja
Oonapy:xeHue IIpakTuyeckue 3aHATHS:
opraHuveckux BemecTB | [Ipaktuueckas pabora Ne 9 KauecTBeHHbIE XWMHYECKHE DPEAKLMH, XapaKTEPHBIC IS 2,3
OTAEJBHBIX KJACCOB € | O0OHApYKCHUSI OTACIIBHBIX KJIACCOB OPTraHWYECKHX COCAMHEHUN: (PEHOJIOB, ajabICTHJIOB,
HCI0JIb30BAaHUEM Kpaxmalia, yKCYCHOM KHCIIOThI, aMUHOKHUCIIOT U JIp. JleHaTyparus 6eIKOB IpHU HarpeBaHUU,
Ka4eCTBEHHbIX uBeTHble peakuuu OeiakoB. CocTaBieHHE KauyeCTBEHHBIX peakuuid OOHapyKeHUS
peakuuit OPraHNYEeCKUX COCIMHEHUIN OTAEIIbHBIX KJIACCOB.
Pemenne »skcnepuMEHTaNbHBIX 3a7ad Ha IIPOBEJCHHME KAYECTBEHHBIX pEaKUUd |
pacro3HaBaHUuE OPraHUYECKUX BEIIECTB.
Pa3znen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITeILHOCTH YejioBeka. McciienoBanne U XMMU4eCKHI aHAJIN3
00beKTOB OMochepsbl
Tema 8.1. Xummusa B | ComepxxaHue y4eOHOr0 MaTepuaja
ObITY u | JlabopaTopHble 3aHATHS
NPOU3BOCTBEHHOM DKoJioruyeckasi 6€30MacHOCTh MOCIIEICTBHI OBITOBOM M MTPOU3BOJCTBEHHOMN JACATEIHBHOCTH 1,2
ACATCIbHOCTH YEJIOBEKa, CBS3aHHAs C TEepepabOTKON BEIIECTB; IMOUCK M aHAJIM3 XMMHYECKOU

yejioBeka XHMHYECKHH
aHaJIM3 NPod BOABI

uHpoOpMallUd W3 PA3NUYHBIX HCTOYHUKOB (Hay4yHass U ydueOHO-HAy4yHas JIUTEparypa,
cpeactBa MaccoBoil umHpopmanmu, cetb MuHTepmer wu  gpyrme). lloaroroska
MH(POPMAIMOHHBIX COOOIIEHUH (ITpe3eHTaIHif) 10 JKeTaHHUIO.

Knaccudukanus npo0 BoJbl 0 BUy M HA3HAYEHHIO, UCXOMS U3 €€ XUMUYECKOI0 COCTaBa.
OpraHosienTHYeCKUEe CBOWCTBa (3amax, MPO3pavyHOCTb, I[BETHOCTb, MYTHOCTb) BOJIBL.
KucnotHoctes n mienounocts Boabl. pH cpenbl u MeTtonsl ee omnpeneneHus. KecTKOCTb
BOJIbI U METO/BI €€ onpeneneHusi. CylHOCTh METOJAa TUTPOBAHUA. BUbI )KECTKOCTH BOIBI
(BpeMeHHass U mocTrostHHas1). JKecTKoCTh BOJbl Kak NMpUYMHA BBINAJECHHS OCAJKOB WIIU
00pa3oBaHMs COJICOTIONKEHNH, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CocraB coneil, BBI3BIBAIOIIUX KECTKOCTh BOJbl. XHMMUYECKHE IPOLECCHI, YCTPAHSIOLINE
KECTKOCTh BOJbl. YpPaBHEHUS XHMHMUYECKHUX PEAKIUH, WIIIOCTPUPYIOIUX IPOLECCHI,
MIPOUCXOJSIINE TMPH YCTPAHEHUU IKECTKOCTH. YCTpaHEHHE BPEMEHHOM KECTKOCTH
OBITOBBIMU M XUMHUECKUMH criocobamu. CriocoObl yCTpaHEHHS TOCTOSIHHOM KECTKOCTH.
[Tokazarenu kauecTBa MTUTHEBOM BOJbI (paboTa C HOPMATUBHBIMU JOKYMEHTAMH).
HccnenoBanne XMMUYECKOTO COCTaBa Mpood BOABIL:

JlabopaTtopHas padota Ne 8 «O4uucTKa BOJBI OT 3arpsi3HEHUIN.

Hcnonb3oBaHue MeTOMOB (PMIBTPOBAHHS U AACOPOLMU AN OTIENCHUS 3arpsi3HEHUN B
uccienyeMon rnpode Bozabl. BeIOOp MeTo/1a OUMCTKH B 3aBUCUMOCTH OT BUJA 3arpsi3HEHUS.
CpaBuenue 3(h(GEeKTHBHOCTH Pa3IUYHBIX METOJOB OYHCTKU BOJBI B Pa3HBIX YCIOBHSX (B
J1a00paTOPHH, B IOMAITHUX M MOJIEBBIX YCIOBHSIX).
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JlaboparopHast pabota Ne 9 «OmnpeneneHue ;KkeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHSHUS».
CrocoObl  ycTpaHeHHsI BCEX BHJIOB >KECTKOCTM B 3aBUCHMOCTH OT COCTaBa CoOJe
JKECTKOCTU. PelieHne SKCIEepUMEHTAIbHOM 3a/laud  Ha BBIABICHUE BPEMEHHOM U
MTOCTOSIHHOM YKECTKOCTU BOJBI.

Jlaboparopuast padora Ne 10 «lccrienoBanue NpeIOKEHHOTO 00BEKTa Omochepsl 1Mo
0JIHOMY TTOKAa3aTeNI0»

KoncyabTanuu 4

Bcero 66

Jlis XapakTepUCTUKU YPOBHS OCBOSHMsI yUeOHOT0 MaTepuala UCIOIb3yIOTCS CIeAYIOIINEe 0003HAYCHUS:
1. — 03HaKOMUTENbHBIN (y3HAaBaHUE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — peNpOAYKTUBHBIN (BHITIOJHEHUE ICATEIIEHOCTH 110 00pasily, HHCTPYKIIUU, METOJUYECKUM PEKOMEHIAINSM WU 10 PYKOBOJICTBOM
MPErno/1aBaTe’s);

3. - HpO,Z[YKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/Ie U CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIIbBHOCTH, PCIICHUC HpO6HCMHBIX, CUTYallUOHHBIX 38.,[[3‘1)




3. YCJI0OBUA PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITJINHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1206 KabuneT xumuun

VYyebnas mebenpb Ha 30 MOCajoUHBIX MECT, pabouee MECTO MpernojaBares, 10CKa
MeJIoBasi TPEXCEKIMOHHAs-1T., mKa] KHUKHBIA OIIT., MOJIKA HaBeCHas SIIT.,
CTeHJ  HMH(POPMALMOHHBIN- 11T, IaKaTHUIA-21IT., T[EPUOJAMYECKass CHUCTEMa
XUMHUYECKHUX JJIEMEHTOB, Ta0JMIla PacTBOPHUMOCTH, pa3lIaTOUHBIM MaTepuasl ¢
KOHCIIEKTaMHU JEKLIHMH, Ta0JIHULIAMH, WUTIOCTPALIASIMH, dopmynamu,
WHCTPYKITMOHHBIC KApPThl MPAKTHUECKUX W JIAOOPATOPHBIX 3aHATHNA, MaTEpPHaIbI
TEKYLIErO0 KOHTPOJS, METOJMYECKHE PEKOMEHJAMU [0 PEIICHUI0 3aaady.
Komneiorep mpenonaBatenss Pentium  ES5300; IIpoektop SANYO ¢
IPOEKIMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopatopusi XUMHH

O6opyioBaHHE€ W MaTepUAIBL IUCTUILIATOP, J1a0OpPaTOPHBIE MOMKU JJISi MBIThS
MOCY/Ibl, AHAJTUTHYECKUE BEChl, TEXHOXHMHUYECKHE BECHI, CYIIMUIBHBIN MIKad,
MydenbHas Medyb, IUJIUTKU DJIEKTPUYECKUE, BOJIAHbIE OaHU, pedpakTOMETPHI,
CHEKTPO(HOTOMETPHI, (OTORNEKTPOKOIOPUMETD, pH-MmeTpsl, AIEKTPOJBI
KOMOWMHUPOBAHHBIC, BUCKO3UMETPHI, TEPMOMETPHI, JICHCUMETpPbHI, IITATUBbI
byH3eHna ¢ 3auMaMu, IITATUBBI JJIs1 MUANETOK MEPHBIX, IITATUBBI 1JIs1 MPOOUPOK,
POOUPKOAEPKATENM, TUITAHILIETKH JJI1 KalleJbHOTO aHajiu3a, MPOOKU PE3HHOBHIE,
IUIACTUKOBBIE, METAILTMYECKUE CETKH, MPUOOPHI JUIsl TIOJyYEHHUSI Ta30B, QUIBTPHI,
WHIUKAaTOpHas Oymara, pe3suHOBBIE TPYIIM, IINATENH, J0KeUku (papdopoBsie 1
C)KUTaHUS BEIIECTB, MHUKPOCKOIBI, CTEKJA IOKPOBHBbIE, TPYOKH CTEKJISHHBIE,
PE3UHOBBIE NUIAHTH, MaKeT Xxpomorpaduueckoil kojoHku. CToN JabopaTopHbIe-
12m1T., BRITSKKA 210T., TyMOa 201mT., mkad uisi JOKYMEHTAIMA U 000pyA0BaHU
SUIT., JOCKa MEJIOBAsi TPEXCEKIIUMOHHAS - | IIIT.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTEPATYPbI

Knuroot6ecne4eHHOCTD
bubéanorpaguyeckoe onucanne N31aHUsA OcHoBnas/ KoI-B0.5K3
(aBTOp, 3ar12aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHAS 5 6 6..11 PaexTponnbie
KOJI.CTP.) JuTepaTrypa . pecypcbl
PATYPE | crisroy
I'nmunka, H. JI. OCH OBbC Opaiit

O6mas xumusi B 2 T. Tom 1 : ydeOHUK J1st
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkosa A. B. - 20-¢ u3z., nep. u J0M. -
Mocksa : Opaiit, 2021. - 349 c. -
(ITpodheccuonanpHOE 00pa3oBaHUe).

I'muaka, H. JI. OCH DbC FOpaitt
O6mas xumust B 2 T. Tom 2 : y4eOHUK ISt
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkoBa A. B. - 20-e u3z., nep. u JoM. -

20


https://urait.ru/bcode/470016
https://urait.ru/bcode/470485

Mocksa : FOpaiir, 2021. - 383 c. -
(ITpodheccnonanprHOE 0OOpa3oOBaHKE).

Huxkoabckui, A. b.

XUMUs : y4eOHHUK U MPAKTUKYM JJIs

CIIO / Hukonbckwii A. b., CyBopoB A. B. -

2-e u3M., ep. u gom. - Mocksa : FOpaiir, 2021. -
507 c. - (IlpodeccuonanpHoe 00pa30BaHUE).

OCH

ObC IOpaiit

3aitnes, O. C.

Xumusi. JIJabopaTopHbIii IPAaKTUKYM U COOPHUK
3anay : yueoHoe mocodwue ms CIIO / 3aiiner O.
C. - Mockga : FOpaiir, 2021. - 202 c. -
(ITpodheccnonanpHOe 0OOpa3oBaHKE).

OCH

DbC FOpaiit

Tynukun, E. W.

Xumug. B 2 4. Yacte 1. O0Omas u
HEOpPraHMYECKast XUMHUS ;| YICOHUK IS

CIIO / Tynukwun E. W. - 2-e u3n., ucnp. u J01. -
Mocksa : FOpaiir, 2021. - 385 c. -
(ITpodheccnonanpHOe 0Opa3oBaHKE).

JIOII.

ObC IOpaiit

Tynukun, E. W.

Xumus. B 2 4. Yacte 2. Oprannyeckas

xumus : yaeOHuk st CI1O / Tynukun E. U. -
2-e u3., ucrp. u jgom. - Mocksa : FOpaiirt, 2021.
- 197 c. - (IlpodeccronanbHOE 00pa30BaHME).

ObC IOpait

MaptsiHoBa, T. B.

XUMUS : yIeOHHUK U MIPAKTUKYM JIJIst

CIIO / MaprteiHosa T. B., Apramonosa 1. B.,
['onynoB E. b. ; mox o6u1. pea. MapteiroBoii T.
B. - 2-e u3n., ucnp. u Jo1. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanpHOE 0OOpa3oBaHKE).

mon

DbC HOpaiit

UleGenes, 0. A.

Xumus : yueonuk ans CI1O / Jlebenes 1O. A.,
Danees I'. H., F'ony6eB A. M., lllarioBan B. H. ;
non obur. pea. @aneesa I'. H. - 2-e uzn., nep. u
mor. - Mockaa : FOpaiit, 2021. - 431 c. -
(ITpoeccronanbHOE 0Opa3oBaHUe).

JTOTI

ObC IOpait

UleGenes, 0. A.

Xumus. 3ajauHuK : yaeOHoe mocoOue Juist
CIIO / mox obmr. pen. @aneesa I'. H.

- Mockga : FOpaiir, 2021. - 236 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

JTOTI

ObC IOpait

Oneiinnkos, H. H.

XuMusi. ANTTOPUTMBI pelIeH s 3a/1a4 U

TECTHI : ydeOHOe mocodue st

CIIO / OneitnuxoB H. H., MypasseBa I'. I1. - 3-¢
W31., uchp. u noim. - Mocksa : FOpaiit, 2021. --
249 c. - (IIpodeccuonanpHoe 00pa3oBaHUe).

JTOTI

ObC IOpait
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
T CTUTLIAHBI

KOHTpOJIL H OllCcHKA

pE3yNbTATOB

OCBOCHHUS  Y4e€OHON  JUCHUILIUHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IMPOHOCCCE TIMPOBCACHUA ITPAKTHICCKHUX

3aHATHI MW JAa0OpaTOpPHBIX padoT,

TECTUPOBAHMS,

a TaKXKC BBbIIIOJIHCHUA

06y‘-IaIOI_HI/IMI/ICH HHIUBUAYaJIbHBIX 3aﬂaHHﬁ, PICCJ'ICI[OBEIHHﬁ.

PesyabTaTsl 00yyeHus
(oCBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToOB 00y4YeHu s

V-1. BBt XapakTepHbIE
IPU3HAKA M B3aUMOCBSI3b  M3YYEHHBIX
MOHATUM, IPUMEHATh COOTBETCTBYIOLIUE

MMOHATHA IIPHU OIIMCAHUN CTPOCHHA U CBOMCTB
HCOPTaHUYCCKUX U OPTaHUYCCKUX BCIICCTB U
nux npeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b
XUMHUYECKMX 3HAHUM C TIOHATHAMH U
npeaACTaBJICHUAMU APYyrux
CCTCCTBCHHOHAYYHBIX MPEAMCTOB

1. VYcrubiii onpoc (cobecenoBanue)

2. TectupoBanue

3. IIpakTUKO-OpUEHTHUPOBAHHBIC 3aJaHUS

4. CobecenoBanue o pe3yabTaram
naboparopubeix padbot Ne 1-10

5. Tlpaktuyeckue pabotsr Ne 1-9

6. Koutpoabnas pabora (1 cem.)

V-2. Hcnonb30BaTh HaWMEHOBAHMS
XUMUYECKUX COCIUHEHUNU MEXTYHAPOJIHOTO
COH03a TEOPETUUYECKON M MPUKIIATHON XUMUU
W TPUBHAIBHBIE HA3BaHUS  BAKHEUIIMX
BEIIECTB (OTWJICH, alleTUJICH, TJIHUILEPHH,
denon, dopmanbaerui, yYKCycHas KHCIIOTA,
[JIMIUH, YTapHbIA ra3, yrJIeKUCblil ras,
aMMHaK, TallleHas W3BECTb, HEramieHas
U3BECTb, TMUTbEBAasS coJa U  JPYTUX),
COCTaBIATh (OPMYJIBI HEOPTaHWYECKUX U
OpraHUYECKUX BEILECTB, YpaBHEHUS
XUMUYECKHUX PEaAKINil, OOBICHITh UX CMBICI;
MOATBEPKIATh XapAKTEPHbIE XUMHUYECKHE
CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMH
HKCIIEPUMEHTAMH U 3alUCSAMH YpaBHEHUU
XUMUYECKHUX PeaKLui

1. VYcrHsIil onpoc

2. TectupoBaHue

3. IIpakTHKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE u AKCIEPUMEHTAIBHBIX
3alaHUN

4. IlpoBepka OTYETOB MO MNPAKTUUYECKUM
paboram

5. IlpoBepka oOTueTOB MO J1aOOPATOPHBIM
paboTram.

6. CobecenoBanue 1o  JOMNYCKYy K
7a00paTOpHBIM paboTaM M yCTHas 3almra eé
pesynbraToB (Ne 1 — 10)

7. KoutponbHas pabota (1 cem.)

V-3. VcranaBinBaTh
MIPUHAJICKHOCTh M3YYCHHBIX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB K
OTpe/ICNICHHBIM  KJIaccaM W TpyIIaMm
COETMHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIIIe CBOMCTBA

1. VYctHBIi onpoc
2. TectupoBaHue
3. IIpakTHKO-OPHEHTUPOBAHHbIE
TEOPETUYECKHE 3aJaHHS
4. Ilpaktuyeckue padotel Nel-9
JlabopaTtopubie padotsr Nel,2, 4-10

V-4. Onpenensith BUAB XUMHUYECKUX

5.
6. KontposbHas paborta (1 cem.)
1. VYcrHBIil onpoc

2.

CBsA3eH (xoBasneHTHas, MOHHaA, TectupoBanue

MeTaJuIn4ecKasi, BOJIOPOJIHAS), THIIBI 3. IIpakTUKO-OpHEHTHPOBAHHBIE

KPUCTaJUIMYECKUX pELIeTOK BEILECTB; | TCOPETUYECKUE 3aJaHUs

KJIACCU(DUITMPOBATh XUMUYECKHUE PEAKITHH 4. Tlpaktnueckue padbotsl Ne 1, 5
¥-5.  IlpoBoauth  pacyersl IO . YCTHBIH OIIpoOC

XUMUYECKMM (GopMyllaM ¥  YpaBHEHUSAM
XUMUYECKUX PEaKUUH C UCIOJIIb30BAHUEM
(Gu3NYeCKUX BEJIIMYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL:

. TectupoBanue
[IpakTHKO-OpHEHTUPOBAHHbIE 33 JaHUS
[IpakTuueckue padotsl Ne 2,4,5,6
JlaGopatopubie padotsl Ne 3,4,10.

Ul-lkg»l\)n—t

.
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Maccbl, oObeMa (HOpPMaJbHBIE YCIOBUS)
ra3oB, KOJMYECTBA BEILECTBA; UCIOJIb30BATh
CUCTEMHbIE  XMMWYECKUE  3HaHUSA  JUId
OPUHATHS ~ pElIeHuH B KOHKPETHBIX
JKU3HEHHBIX  CHUTyallMsIX, CBSI3aHHBIX C
BEIIECTBAMM U X IPUMEHEHUEM

6. KonrtpomnbHas pabora

V-6. IlnanupoBaTh U BBIOJHSITH
XUMHUYECKHM HKCHEPUMEHT (KaueCTBEHHBIC

1. CobGecenoBanue 1o  JAONYCKY K

BBITIOJTHEHUIO JIAOOpAaTOPHBIX paboT

peakuuu  Ha  KaTMOHbl UM aQHHOHBI, 2. JlabGoparopHsbie paboThI Ne 1-10,
GyHKIIMOHAJIbHBIE TPYNIbl OPraHUYECKHX | MpaKTUYecKas 4aCTh HCCIEA0BATEIbCKUX paboOT
COCIMHEHUN JeHaTypalus OelKoB Ipu 3. Tekymuil KOHTPOJIb 332 MPAaBUIBHOCTHIO
HarpeBaHUM, I[BETHbIE pEAaKIUU OEIKOB; | BHIIOJHEHUSI SKCIIEPUMEHTOB M COOIIOACHHUEM
NPOBOJIUTH PEaKIMM HOHHOTO OOMEHa, | MpaBWJI TEXHUKHU 0€30IacHOCTH.
ONpeNensaTh Cpeay BOAHBIX PAacTBOPOB, 4. TlpoBepka oTueTta MO JabOPATOPHOM
pematb JKCIEpUMEHTAJbHBIE 3aJa4d  Ha | paboTe W yCTHas 3amuTa  pe3yjIbTaToB
pacno3HaBaHue HEOPraHU4YeCKNX U | SKCIIEPUMEHTOB.
OpraHMYECKUX BEIIECTB) B COOTBETCTBHM C
NpaBUJIaMd TEXHUKH O€30MacHOCTH TpHU
oOpallleHuu C BEUIECTBAMU U JIaOOPaTOPHBIM
000py/sOBaHNEM; TPEICTABISATh PE3YIbTaThI
XUMHYECKOTO  JKCIepUMEHTa B  (opme
3alUCH  YPAaBHEHUHW  COOTBETCTBYIOIIMX
peaknuii u (GOpPMYIHMPOBaTH BBHIBOABI HAa
OCHOBE 3THX PE3YJIbTATOB

V-7. Amnanu3upoBaTh XuMu4eckyro | 1. BbllosiHeHHE NPaKTUKO-OPUEHTUPOBAHHBIX
uH(pOpMaIlMIO, TIONYy4aeMyl0 U3 pa3HbIX 3a/1aHMi.
HMCTOYHHKOB (cpencts MaccoBoit | 2. JlabopaTopubie paboTsl Nel-10.
uH(popmanuu, cetb UHTEpHET u Apyrue) 3. IloaroroBka UH(GOPMAIIMOHHBIX

COOOIIEHUH.

V-8. Cobumonate npaBwia | 1. YcrHeli  ompoc  (cobOecemoBaHue 1O
HKOJIOTUYECKU I1eJIECO00pPa3HOTO TOBEIACHUS JIOTYCKY K JIaDOpaTOpHBIM paboTam)
B OBITY M TPYAOBOW JesTenbHOCTH B 1ensax | 2. TectuposaHue.
COXpaHEHHUs CBOETO 3/10pOBbSA u | 3. IlpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHUS
OKpY’KaIOIIEeH IIPUPOIHOMN cpensl; | 4. JlaGoparopubie pabotsl Ne 1-10
YUYUTBIBATh  OMACHOCTh BO3ACHCTBHS Ha | 5. TeKymMii KOHTPOJb 3a MPaBUIBHOCTHIO
JKUBBIE OpPraHU3Mbl OIIPEJEICHHBIX BEIIECTB, BBITIOJTHEHUS JKCIIEPUMEHTA U
MOHUMAsi CMBICIT TIOKa3aTeNsl MpeaeIbHON cobmonennem Th
JIOITYCTUMOW KOHIIEHTPALuU

V¥-9. Bnagers ocHoBHbIMU MeToAamu | 1. Pemenue MIPAKTUKO-OPUEHTUPOBAHHBIX
HAy4YHOTO MO3HAHUS BEILECTB U XUMHUYECKHUX TEOPETUYECKMX M  DKCIEPUMEHTAJIbHBIX
SBJICHUI (nabmronenue, U3MEpPEHHUE, 3aIaHuI
HKCIEPUMEHT, MOJENUpoBaHue); BiaaeTh | 2. Tekymuid KOHTPOJb 3a MPaBUIBHOCTHIO
CUCTEMOM 3HaHUH O METOoAAaX HayYHOIo BBITIOJTHEHUS IKCIEPUMEHTOB u
MIO3HAHU SBJICHUN TPUPOJIBI, HCIIOJIB3YEMBIX co0uoIeHeM IIPaBUII TEXHUKHU
B €CTECTBEHHBIX HayKaX H yMEHHSIMHU 0e30macHOCTH Ha JabopaTOpHBIX paboTax
IIPUMEHSATH 9TU 3HaHUSA pu Ne 1-10
AKCIIEpUMEHTAILHOM HccieaoBannu BemniecTB | 3. IIpoBepka otuera mo mabopaTopHOi paboTe

U I OObACHEHHMsS XHUMHUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOAEC NPAKTUUECKOU
JIeATEIIbHOCTH 4YEJIOBEKa U B IIOBCEIHEBHOU
JKU3HHU.

u yCTHast
AKCIIEPUMEHTOB.

3aluTa PE3YyJIbTATOB

3HATb:
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3-1. Bragetrb cucteMoi XMMUYECKUX
3HAHUU, KoTopas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKUN
JJIEeMEHT, aToM, OJJEeKTPOHHas 000JouKa
atoma, S-, p-, d-dJEKTpPOHHBICE OpOUTAIH
aTOMOB, HOH, MOJIEKYyJa, BaJCHTHOCTbD,
ANEKTPOOTPUIIATEIILHOCTb, CTEIeHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb,
MOJISIpHAsE ~ Macca, MOJSIpHBIA  00BeEM,
VIIEpOAHBI  CKeJeT,  (QYHKIHMOHAIbHAS
rpymma, pagukal, HU30MepUsi, HU30MEpHI,
TOMOJIOTHYECKUN psn, TOMOJIOTH,
YIIEBOOPOABDI, KHCIIOPO/I- u
a30TcoepIKaIIne COEJIMHEHHS,
OMOJIOTHUYECKH aKTUBHbBIC BEIECTBA
(yrieBonbl, SKHpBI, OCJIKH), MOHOMEp,
MOJINMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCTMHEHMUS,
KpUCTAIIINYECKast peleTka, THUIIBI
XUMUYECKUX  peakuui  (OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE, 9K30- U
SHI0TEPMUYECKHE, peakiumn HOHHOTO
oOMeHa), pacTBop, AIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JUCCOLIMAIUS, OKUCIUTENh, BOCCTAHOBUTEb,
CKOpOCTh XUMHUYECKON peakuuu,
XUMHYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopust XUMHYECKOTO CTPOCHUS
opranuueckux BemecTB A.M.bytneposa,
TEOPHST DJIEKTPOIUTHYECKON JIHCCOLUALINH,
Ilepuonnueckuii 3axkoH J[.M.Menneneesa,
3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI  SI3BIK
XUMUH.

YcTHBIM onpoc.

XUMHUYECKUN TUKTAHT.

TectupoBanue.
[IpakTUKO-OpHUEHTUPOBAHHBIE 3aJAHMUS.
[IpakTuueckue padbOTHI.
JlaGopaTopHbie pabOTHI.

Konrtponbnas padota (1 cem.)
JuddepennmpoBannblii 3a4€T (2 ceM.)

D . .

PNAN B RN -

3-2.  CdopmupoBaTh MNpeACTaBICHUSI: O
XUMHYECKON COCTABJISIFOLIEN
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, POJH
XUMHU B TIO3HAHUM SBIICHWHA TPUPOIBI, B
(GOpMHPOBAHUN MBIIUIEHUS U  KYJIbTYpHI
JMYHOCTH, ee (GyHKIMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOM il pelieHus
NPaKTUYECKUX 334ad M OKOJIOTHYECKH
00OCHOBAaHHOTO  OTHOILEHUSI K CBOEMY
370pOBBIO U PUPOIHOM Cpelie.

1. PemeHue mpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUICCKHIX " IKCIIEPUMEHTAITLHBIX
3aJaHuH.

2. TectupoBaHue

3. VYecrublii onpoc (cobecenoBanue)

4. TlomroroBka UH()OPMAITMOHHOTO
coo01ieHus (110 KETaHHI0).

5. OCOBEHHOCTHY OCBOEHMSA JUCHUILIJIMHBI 1151
WHBAJWJIOB U JIMI] C OTPAHMYEHHBIMHA BO3MOKHOCTSAMHU
3JI0POBbS

O6Y‘ICHI/IC Juiy € OrpaHM4C€HHBIMM BO3MOXHOCTSAMH 3J0pOBbs  IIPH

H€O6XOJII/IMOCTI/I OCYHICCTBIIACTCA

Ha OCHOBE aJanTHPOBAHHOW pabodeit
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IporpaMmMbl  C  HUCIOJIb30BAHUEM  CHELHAIbHBIX ~ METOJOB  OOyYeHHs U
TUIAKTAYECKUX  MaTepHalioB, COCTaBICHHBIX C Y4YeTOM  OCOOCHHOCTEH
MCUXO(PU3NYECKOTO PA3BUTHSA, WHAWBUAYATHHBIX BO3MOXXHOCTEH M COCTOSTHHS
3I0POBbS TAKUX OOyYaromuxcs (00y4Jaronierocs).

B mensx ocBoeHuss ydeOHOUW MporpamMMmbl JAWCIUIUIMHBI WHBAIAJIAMU H
JUIIAMU C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3710pOBbsi Kosiepk obecrieunBaet:

JUTSI MHBJIUJIOB M JIMI[ C OTPAaHWMYCHHBIMU BO3MOXXKHOCTSIMH 3JO0POBBS IO
3pEHHUIO: pa3MENICHUE B JOCTYMHBIX JI 00Yy4aroUuXcs, SBISIFOIIUXCS CIICTIBIMU
WK  CIa0OBUISAIIMMHU, MECTax M B aJanTUPOBaHHOW (opMme crpaBO4YHOU
uHOpMaAIlMU O pACIHCAHUM Y4EeOHBIX 3aHSATUH; NPUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO oOyyaroriemycs HEOOXOIUMYIO MOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJUYECKUX MaTepuaioB (KpymHbIA MpUT wiH
aynuodainl);

JUTSI UHBJIHMJIOB M JIMI[ C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMHU 370POBBS IO
CIIyXY: HaJ[JIS)KAIIUMH 3BYKOBBIMHU CPEJICTBAMH BOCIIPOM3BEICHHE HH(POPMAIINH;

JUTST WHBAJIHMJIOB W JIMIl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMHU 370POBBS,
UMCIOINX  HApYIIEHWUS  OMOPHO-IABUTATEIIBHOTO  ammapara:  BO3MOYKHOCTH
OeCpensITCTBEHHOTO JOCTyNa O0y4aroluXcs B yYCOHbIC MOMEIICHUS, TyaJleTHbIC
KOMHATHI M IPyTHe TTOMEIICHMS, a TAK)Ke MPeObIBaHNE B YKa3aHHBIX IIOMCIICHUSX.
O6pazoBanue 00y4aromuXxcsi C OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBSI MOKET
ObITh OPraHW30BaHO KaK COBMECTHO C JIPYTMMH OOYyYalolUMHCS, TaK U B
OTJICJIBHBIX TPYNIaX WK B OTAEIbHBIX OpPraHU3aIUsIX.
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