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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C0O0.01.09 Xumus

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
pOrpamMMbl TOATOTOBKH CIELMAIIUCTOB CpeHero 3seHa B cooTBeTcTBUM ¢ OI'OC
no cnenuanbHoct CIIO 38.02.01 DOxoHomuka u Oyxraarepckuid yder (1o
oTpaciiaM), YKpynHEHHas Trpymmna crnenuanbHocte 38.00.00 DkoHOMHMKA W
yIpaBJICHUE.

1.2. MecTo y4eOHO# TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrPaMMbI:
JUCITUTIIMHA BXOJUT B 0a30BbIe TUCIUILTMHBI 00IIe00pa30BaTeIbHOM MOATOTOBKH.

1.3. leaun u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWS K pe3yJbTaTam
O0CBOEHMS YUeOHOI IUCIUILINHBI:

[enp mucuumminHbl «XUMHUS»: (POPMUPOBAHHUE Y CTYJEHTOB XMMHUYECKOUN
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KAapTUHBI MHUpa KaK OCHOBBI MHPUHATHS
pELICHUH B JKU3HEHHBIX W TMPOU3BOJCTBEHHBIX CHUTYAIUAX, OTBETCTBEHHOIO
TOBEJICHUS B IPUPOJHOM CpPEJIE.

B pesynbTaTe ocBoeHUs y4eOHON AUCIUIUIMHBI 00YyYarOIIUiics JOHKEeH
YMeTh:

V-1. BbISBISATH XapakTE€pHblE NPU3HAKA U B3aHUMOCBA3b H3YUYECHHBIX
MOHATUN, NPUMEHSATH COOTBETCTBYIOIIHME IOHSATHS NPU ONHCAHUM CTPOCHUS U
CBOWCTB HEOPraHMYECKMX W OPraHWYECKHX BEIIECTB WM WX MPEBPALICHUM;
BBISIBJISAITH B3aMMOCBSI3b XMMHYECKUX 3HAHUW C MOHSATHUAMU U IMPEICTABICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

V-2. HUcnons3oBarth HanuMEHOBaHUS XUMHAYECKUX COeIMHEHNH
MEXKIYHApPOIHOTO COK03a TEOPETUUECKONM U MPUKIAJIHON XUMHUHM U TPUBHUAJBHBIC
Ha3BaHMs BaXKHEHIIMX BEIIECTB (ITWJIEH, alleTWICH, TJHIEepUH, (EHO,
dbopmanbaerua, YKCyCHas KHUCJIOTa, TJWIMH, yrapHbli ra3, YIJICKUCIBIN Tas,
aMMUaK, TallleHas W3BECTh, HEraiieHass H3BeCTb, NUThEBasg COJAa U JPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHMUS
XUMUYECKUX PEAKIUH, OOBICHITH WX CMBICI;, TMOJATBEPKAATh XapaKTepHBIC
XUMHYECKUE CBOMCTBA BELIECTB COOTBETCTBYKOIIMMM OKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUM XUMUYECKUX PEAKIIUAN

V-3. VYcranaBnuBarh MNPUHAMIEKHOCTh HU3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMNPEIACICHHBIM KjaccaM W TpyIIaM COEIUHECHUH,
XapaKTEPU30BaTh UX COCTAB U BaKHEUIIME CBOMCTBA

V-4. Onpenenstb BHUIBI XUMHYECKUX CBsI3eH (KOBaJEHTHAas, HWOHHAasi,
METaJJTMYECKasi, BOJIOPOJIHAS), THUIIBI KPUCTAUIMYECKUX PEIIETOK BEIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEaAKIIUU

V-5. TlpoBoauTh pacueTbl MO XWMHUYECKUM (QopMysaM U ypaBHEHUSIM
XUMUYECKUX  pEaKUMid €  HCIOJb30BAaHUEM bu3nueckux  BETUYMH,



XapaKTepU3yIOIMINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, OO0BeMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BATh CUCTEMHBIE
XUMUYECKUE 3HaHUS [UJIl MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

V-6. [1nanupoBaTh U BHIMOIHATh XUMUYECKUM IKCIIEPUMEHT (KaueCTBEHHBIE
peakiuu Ha KaTHUOHBl U aHUOHBI, (YHKIIMOHAJIBHBIC TPYIIIBl OPTraHUYECKUX
COCIMHEHUN JaeHaTypalus OEJKOB IPU HAarpeBaHUM, IBETHBIE PEaKIMU OEIKOB;
MPOBOJUTh PEAKIIMU HOHHOTO OOMEHa, OMPENeNATh CPEeay BOJHBIX PacTBOPOB,
pemaTrh JKCIEpUMEHTAIbHBIE 33Ja4yd Ha paclO3HABAHUE HEOPraHWYECKUX U
OpraHMYeCKUX BEIECTB) B COOTBETCTBUHU C MpPaBUJIAMH TEXHUKHU O€30MacHOCTU
py OOpaIllEeHHUU C BEIIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBAHUEM; MIPEACTABIISTh
pe3ynbTaThl XMMHYECKOTO JKCIepUMEHTa B (opMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX pEAaKIUi U (QOpMYyIHpPOBaTH BHIBOJABI HAa OCHOBE OTHX
pEe3yJIbTaToOB

V-7. AHamM3UpOBAaTh XUMHUUYECKYI0 HH(POPMAIIHIO, TIOTyIaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (Cpe/ICTB MaccoBOM nHpopMaiuu, cetb UHTepHET U apyrue)

V-8. CobnrogaTth mpaBuiia 3KOJOTHYECKHU 11€J1IeCO00pPa3HOro MOBEACHUS B
OBITY W TPYJIOBOW JEATEILHOCTH B IEJISAX COXPAaHEHUSI CBOETO 3J0POBbSI U
OKPY’KAIOIIEW NPUPOJHOU CPENbl; YUUTHIBATH OMACHOCTH BO3JCHCTBHS HA JKUBbBIC
OpraHu3Mbl OIPECICHHBIX BEILECTB, NMOHUMAs CMBICI MOKa3aTels MNpeaAcabHON
JIOITyCTUMOM KOHLICHTPALINU

V-9. Bnagetp OCHOBHBIMH METOJAMHU HAy4YHOTO IIO3HAHUS BEIIECTB M
XUMUYECKHUX SBJIICHUHN (HAOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCITMPOBAHUE);
BJIAJIETh CUCTEMOW 3HAHUKW O METOAAX HAy4YHOrO IO3HAHUS SIBIICHUM HPUPOIBI,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX U YMEHUSMU MPUMEHATH 3TU 3HAHUA MPU
AKCIIEPUMEHTAJILHOM HCCIIEOBAaHUN BEIICCTB M IS OOBSICHEHHS XUMHUYECKHUX
SABJICHUHM, UMEIOIIUX MECTO B MPUPOJIC MPAKTUUECKOMN JIEITEIIbHOCTH YEIOBEKA U B
MMOBCEHEBHOM KU3HMU.
3HATH:

3-1. Bumagetp cuUCTEMON XHWMHWYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOTIOJIAraloIfe TMOHATHS (XUMUYECKUH DJIEMEHT, aToM, SJEeKTPOHHAs
o0ojouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YIIIEPOAHBINA CKENET, PYHKIIMOHAIbHAS
rpylma, paaukal, HW30MEpUs, H30MEpbl, TOMOJIOTUYECKHI psAJ, TOMOJIOTH,
YTJIEBOJOPOIbI, KHUCIOPOJ- U a30TCOJEp)Kalllhue COCIUHEHHUs, OMOIOTHYECKU
aKTHUBHBIC BEIIeCTBA (YTJIEBOIbI, )KUPHI, OCIIKH ), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHbIE COCJAMHEHHUS, KPUCTAJIMYECKAs] pELIeTKa, THUIIbI

XUMUAYECKUX  PEaKkuui (OKHMCIIUTETbHO-BOCCTAHOBUTEIBHBIE, IK30- U
SHAOTEPMHUYECKHE, PEAKIMH HOHHOr0 OOMEHa), pacTBOP, JJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHIL, ANEKTPOIUTHYECKAS JVCCOLMALINS, OKHCIIUTEb,

BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOM peakln, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHUS XHMHUYECKOTO CTPOCHHUS OPraHUYECKUX BEIIECTB
A.M.bytiiepoBa, TeOpHUsi BIECKTPOJUTHYECKON auccoumanuu, llepuoanueckuii
3akoH J[.M.MengeneeBa, 3aKOH COXpaHEHUs MacChl), 3aKOHOMEPHOCTH,



CHMBOJIMYECKUH SI3bIK XUMUH.

3-2. CdopmupoBarh  MpEACTABICHHSA: O  XHUMHYSCKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B MO3HAHUU SABJICHUN IPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 M IKOJIOTUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MPUPOJAHOU cpe/ie.

OcBoeHue cojaecpKaHUs YYEeOHOW MUCIUIUIMHBI «XHUMHS» OO0ECIeUnBaCT
JOCTH)KEHUE CTYICHTAMHU CIIEAYIOIINX PE3YJIbTaTOB:

»  uunocmmvle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOMIECTBEHHBIX OTHOIIICHUH.
(pu3n4ecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  37I0POBOTO W 0Oe3omacHOro  o0Opa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOM JESATEIBHOCTH TEXHOJIOIMYECKOW M COLMAIbHOMN
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAaKyIO JIESITEIbHOCTB;

MHTEPEC K Pa3iIndHbIM chepaM MpoPpecCHOHATBHON JESTEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymel mnpodeccud ©  Pealu30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHHIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTHYECKOTO BOCITUTAHMS

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, TTOHUMAaHHE BJIUSHUS
COIMAJTbHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, 0CO3HAHHUE TII00AIBHOIO XapaKkTepa 3KOJOTHYECKHUX MPOoOIeMm;

IUTAHUPOBAHUE M OCYILECTBIICHUE JIEUCTBUI B OKpYXalolled cpene Ha
OCHOBE 3HaHUS 1IeJIe YCTOMUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEIPUATHE JCUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;

yMEHHUE TPOTHO3UPOBATh HEOJATONMPHUATHBIE IKOJOTHYECKUE MOCIIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUN, IPEAOTBPAIATh UX;

paclIMpeHre OmbITa JETETHHOCTH SKOJOTUYECKON HATIPABICHHOCTH;
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B IMOJIUKYJIHbTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHTATCIIBCKOW KYyJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEX]TY JIIOJAbMU U MIO3HAHUS MUDA;

OCO3HaHMWE I[IEHHOCTH HAyYHON NEATEeNbHOCTH, TOTOBHOCTH OCYILIECTBISThH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO ACATEIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

>  memanpeomemmbie:




OBJIa/IeHle YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMY IE/iCTBUSIMHU:
0azo6vie nocuieckue Qelucmaus:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH W aKTyallM3UpPOBaTh  MpoOiIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIH TNPHU3HAK WM OCHOBAHUS IS CPaBHCHUS,
KJaccuuKanuu u 0000IeHHUS;

OTIpENIENATh IENM JCSITCIbHOCTH, 3aJaBaTh IMMapaMeTPhl M KPUTCPUH HX
JIOCTHOKCHHS,

BBISIBIISITH  3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHS B  pacCMaTPHBACMBIX
SIBIICHUSX;

BHOCUTh KOPPEKTHUBBI B  JCSTEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3YNBTATOB LIEJISIM, OIICHUBATH PUCKHU MOCJIEICTBUIA IEATEIbHOCTH;

pa3BUBATh KPEATHBHOE MBIILICHNE TTPH PEIICHUH KU3HEHHBIX MPOOIIeM;

ba3zosvle ucciedosamenbekue Qeucmaus:

BIAJCTh  HaBBIKAMU  Y4YEOHO-HUCCIEAOBATEILCKOM W TPOEKTHOU
NeATEeTFHOCTH, HAaBBIKAMH Pa3pelieHus pooem;

CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIILHOMY ITOMCKY METOJ/IOB PEIICHUS
MPAKTUYCCKUX 3a71a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHSI,

OBJIQJICHUE BHUJAMH JCSITCIBHOCTH 110 TOJIYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpPETALUHA, TPEOOPa30BaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYyaIUsX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX M COITUABHBIX TPOEKTOB;

dbopMUpOBaHWE HAYYHOTO THIIA MBIIUICHUS, BIIAJCHUE  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMHA U METOJAMHU;

CTaBUTh U (OpPMYJIHpPOBaTH COOCTBEHHBIC 3aJayll B 00pa3oBaTeIbHOMN
JESATETLHOCTH U KU3HCHHBIX CUTYaIIUSX;

BBISIBIISITh TIPUIMHHO-CIICACTBEHHBIE CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEeIIeHUs, HaXOAWTh apTyMEHTHI IS JTOKa3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MECHECHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPHOOPETCHHBIN OTIBIT;

pa3pabaTheiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHaIN3a MMCEIOIIMXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

OCYIIECTBJISTH II€JICHANIPABICHHBIM MOUCK MEPEHOCa CPEJCTB M CIOCOOOB
JEeNUCTBUA B TPOGECCHOHANBHYIO CPEy;

yYMETh MEPEHOCUTHh 3HAHHWS B TMO3HABATEIBHYIO M MPAKTUYECKYIO O0IacTH
KU3HEICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS;

paboma c ungopmayueri:

BJIAJICTh HABBIKAMH IOYYCHUS HH(OOPMAITUU U3 HCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSATEJILHO  OCYIIECTBJIATh  IOWCK,  aHajiW3, CHUCTEMATH3alMI0 M|
WUHTEPIIPETANI0 HH()OPMAIINK PA3TMYHBIX BUAOB U (OPM TIPEICTABICHUS;




CO3/aBaTh TEKCTbl B pa3IUYHBIX QopMmMaTax € Y4YE€TOM Ha3HAYCHMs
uHDOpMAIMU W  TEJIEBOW  ayJUTOpUU, BBIOMpass ONTUMAJIbHYIO (Qopmy
NPEJICTaBICHNS U BU3YyaIH3alliH;

OILICHHMBATh JOCTOBEPHOCTH, JETUTUMHOCTH MH(POpPMAIUHU, €€ COOTBETCTBHE
MPAaBOBBIM M MOPATbHO-3TUYECKIUM HOPMaM;

UCTIONB30BaTh  CpelcTBa HMH(POPMAIMOHHBIX W KOMMYHHUKaIlMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIlMOHHBIX
3ama4 ¢ CcoONro/ieHHeM TpeOOBaHWK JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HAaBaHUS W 3alIUTBl  MHPOPMAIIUH,
nH(MOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

OBJIa/IeHIe€ YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:
obuenue:

pa3BEepHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHSI C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

coemecmnas 0esimenrbHoOCmy.

MOHUMATh W UCTOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHONW M MHAWBHYaTbHOM
paboThI;

NPUHUMATh I€Td  COBMECTHOW JIEATENhHOCTH, OpPTaHW30BBIBATH W
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacnpenensiTh poJM C YYETOM MHEHUHM Y4YaCTHHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

KOOPAMHHUPOBATb M  BBINOJHATH pabOTy B  YCJIOBHSIX pEasbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B Pa3IUYHbBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM;
OBJIa/IeHHE YHUBEPCAJbLHBIMU PeryJsTUBHbIMH el CTBUSIMU:

CaMOOp2AHU3AYUSL:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIbHOCTh, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
NESTEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH pEHIEHUsT MpoOJIeMbl C  y4eToOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pelleHue;

OLICHHUBATbH MTPHUOOPETEHHBIN OTBIT;

CrocoOCTBOBaTh (DOPMUPOBAHMIO M MPOSBICHUIO IIUPOKOW 3PYyIUMLUU B
pa3HbIX 00JIaCTAX 3HAHUW, NOCTOSHHO TOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBCHB;

CAMOKOHMPOTb:

JaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BIaJ€Th HABBIKAMHM  TO3HABATENbHOM  pedJeKkcud KakK  OCO3HaHUs




COBEpIIACMbIX JICHCTBUM M MBICIUTEIBHBIX IIPOIECCOB, HX PE3YyIbTATOB H
OCHOBaHUI;

WCIIOJIB30BaTh MPUEMBI pedIeKCHH I OTICHKU CUTYaIlluH, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHUS IO WX
CHIDKEHHUIO;

npuHsmue cebs u Opy2ux aoell:

PUHUMATh Ce0sl, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHX JIFOJICH IMPU aHAIU3€e Pe3yJIbTaTOB
IESITEILHOCTH,

MPU3HABATh CBOE MPABO M MPABO JAPYTHX JIFOJICH Ha OMIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP C TTO3HMITUHU APYTOro YeIOBEKa.

ByxranTtep mommken o6aagaTh OOIMMU KOMITETEHITASIMH:

OK 01. BsiOupare cnocobbl pemieHuss 3anad  NpoQecCHOHANTbHON
AESITENbHOCTA MTPUMEHUTEIHHO K Pa3TMUYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHauu3a U
UHTepIpeTanuu nHGopMannuu, 1 HHHOPMALMOHHBIE TEXHOJIOTHH /711 BHITIOJTHEHHS
3a/1a4 NpohecCUOHANbHOU EeATETbHOCTH.

OK 04. DddextrnBHO B3aUMOJEHCTBOBaTh M pabOTaTh B KOJUJICKTHBE U
KOMaH/Ie.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYXaroIien Cpebl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHUHM KIMMAaTa, MPUHIIUIIBI
OepeXJIMBOTO NPOU3BOACTBA, 3(PPEKTUBHO [EHCTBOBaThH B YpPE3BBIYANHBIX
CUTYaIIHsIX.

1.4. PexomeHnayeMoe KOJIHYECTBO YAaCOB HA OCBOeHHME NMPOrpamMMbl y4ueOHOM
AUCUMILIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatoiierocs 44 yaca, B TOM 4HCIIE:
o0si3aTeNbHON ayIUTOPHOU yueOHOU Harpy3ku oOyuaronierocs 40 yacos.

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOU JUCHUITJIMHBI
2.1. O0beM yuyeOHOM TUCHMILIMHBI U BUAbI Y4e0HOH padoThI

Buj yueOHoii padoThl O0bem yacos
MakcumajibHas yyeOHas HArpy3Ka (Bcero) 44
Oobs3aTesibHAs AYIUTOPHAsSA Y4eOHAasi HATPy3Ka (Bcero) 40
B TOM YHUCJIE:
nabopaTopHbIE pabOTHI 10
MPAKTUUYECKHUE 3aHSITHS 8

KOHTPOJIbHBIC pa6OTLI

KypcoBas pabora (mpoekt) (ecau npedycmompeno)

KoHncynpranuu 4

CamocrosiTeibHas padoTa o0yuyamerocs (Bcero) 0




B TOM YHCJIC:

CcaMOCTOSTENIbHAsI paboTa HaJl KypCOBOM paboTol (IIPOSKTOM) (eciu
npeoyCMOmpeHo)

Hmoeosas ammecmayus 6 hopme (yrazams)

1 cem. — KOHTp. pad.,
2 ceM. - 3a4eT C OIl.
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2.2. TemaTu4veckuii IiaH u cogep:xxanue ydeoHou nucuunanabl CO0.01.09 Xumus

HanmenoBanue Conep:xanue yueOHOro MaTepuaJia, JjadopaTtopubie padoThl M NPAKTHYECKUE 3aHATHS, Oo6bem Yposenn
pa3aesioB U TeM caMoCTOsITe/IbHAsI padoTa o0yUyauuxcs, KypcoBasi padora (MpoeKT) (eciu 4acoB 0CBOEHMS
npeoyCcCMompeHsi)
1 2 3 4
Paznea 1. Teopernueckue 0CHOBbI XUMHUM
Tema 1.1. Conep:kaHue y4eOHOTr0 MaTepuaJia
OcHoBHBIE XuMudeckuid  dnemMeHT. Atom. Snmpo artoma, H30TONBI. DJEKTpOHHAs 00OJOYKa. 2 1,2
XHMHUYecKHne DHepreTMYecKue YpPOBHH, IMOAYPOBHU. ATOMHBIE opOutamu, S-, p-, d- DIEMEHTHI.
NOHATHA M 3aKOHbI, | OCOOEHHOCTH paCIpeeCHUs] JIEKTPOHOB IO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB MEPBBIX
CTpoeHHe aTOMOB | 4eTBIPEX MEPUOAOB. DIEKTPOHHAs KoH(puryparus atomoB. OCHOBHBIC XUMUYECKUE 3aKOHBI.
XHMHYECKHX Ilepnonnueckas cucrema xumuueckux annemeHToB .M. MenaeneeBa. ®@u3nueckuil CMbICI
3JIEMEHTOB. [lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
Ilepuoauyeckui XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUHU C
3aKOH M | TIOJIO)KEHHEM XHUMHuYecKoro sneMenTta B Ilepuoamueckoil cucreme. MUpOBO33peHUECKOE U
Hepuoanyeckas HayyHoe 3HaueHue Ilepuommueckoro 3akona J[.M. Menneneea. Ilpornoser J[.U.
CHCTEMA MenneneeBa. OTKpbITUE HOBBIX XHMHMUYECKMX 3JIEMEHTOB. PelieHwe mNpakTUKO-
XHMHUYECKHUX OpUEHTUPOBAHHBIX 3a/laHUN Ha XapaKTepU3aLUI0 XUMUYECKUX 3JIEMEHTOB M COCTaBJICHHE
3J1eMEHTOB . WU. | snekrpoHHO-Tpaduueckux Gopmys 37eMeHToB 1—4 nepuoaos.
MemnpeseeBa, ux | BemectBa MOJEKYJISPHOTO UM HEMOJEKYJISIPHOTO CTPOCHUSA. ArperaTHble COCTOSHUS
CBSI3b ¢ | BemectBa. Kpucramnmueckue U amMopgHbIe BeliecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK
COBpeMEeHHOIi (aTomMHasi, MOJIEKYJIsIpHAs, MOHHAs, METaJUIMYecKas). 3aBUCUMOCTb CBOMCTBAa BEUIECTB OT
TeopHell  CTPOEHHs | TUIA KPUCTALIMYECKON PEIIETKY.
atomoB. Crtpoenue | JleMoHCTpanus MOJCIEH KPUCTAIUIMYECKUX PEIIETOK: MOHHON (XJIOPHI HATPHSs), aTOMHOM
BellecTBa M npupoaa | (rpadut W anmasz), MOJEKYIspHOW (Boxa), METaJUIMYECKOW (HATpHii, MarHuii, Melpb).
XHMHYECKOH CBA3H. | CTpocHHE BemecTBAa. XHMHYECKas CBs3b. BHJIBI XUMHUYECKOW CBS3M (KOBaJCHTHAS
MHuoroo0pa3ue HETOJISIPHAsI ¥ TIOJISIpHASI, HOHHAS, METaJUTYecKas ). MexaHu3mbl 00pa3oBaHusl KOBAJICHTHON
BellleCTB XUMUYECKOH CBsi3M (OOMEHHBIH ¥ JOHOPHO-AaKIENTOpHBIN). BomopomHas  cBs3b.
BanentHoctb. DnekTpoorpuniateabHOCTh. CTeneHb okuciaeHus. oHbI: KAaTHOHBI U AHUOHBI.
IIpakTnyeckue padorTpi:
[Tpaktuyeckas padora Ne 1 «CocraBieHue (HOpMyJl CIIOKHBIX BEIIECTB. Bwraumcienus mo 2 1,2

XUMHYECKHM (HOopMyIIam»
CocraBnenne (GOpMys CIOXHBIX BELIeCTB. PemieHwe 3agay Ha pacdyeT MacCOBOH JOJH
(Macchl) XUMHUYECKOTO 3JIeMEHTa (COeTMHEHMs) B MoJIeKysne (cMmecH). Moibh Kak eauHHuIa
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KOJIMYeCTBa BemlecTBa. MosipHas macca. 3akoH ABoraapo. MOSIpHBI 00BEM Ta30B.
OTtHocuTeNbHAS IFIOTHOCTH ra30B. BhIUKCIICHHS 110 XUMUYECKUM (opMyJiaM.

Tema 1.2.
Knaccupukauus, wun
HOMEHKJIATypa
HEOPraHU4eCKHX
BeLEeCTB. Tunbl
XHMHUYECKHX
peaxkuuii.

Teopus
JJIEKTPOJIUTHYECKOM
AUCCOLMALMU "
HOHHBbIH 00MeH

Conep:xkaHue y4eOHOT0 MaTepuasa

OCHOBHBIE KJIacChl CIIOXHBIX HEOPraHMYECKHUX BELIECTB (OKCHJbI, THUIPOKCHUJIbI, KUCIOTHI,
conu). HoMeHknaTypa M Ha3BaHHE HEOPraHMUYECKHUX BEIIECTB MCXOJS U3 UX XUMHUYECKOU
GopMysBbl WIHM COCTaBICHHE XMMHUYECKOH (OpMysbl MCXOAS W3 Ha3BaHMS BELIECTBA IO
MEXIYHAPOAHON UIIU TPUBUAIBHOW HOMEHKIIATypE.

Pemienne mnpakTHyeckux 3aJaHuil MO KiIacCU(PUKALMM, HOMEHKIAType U XUMHUYECKUM
dopMynaM HEOPraHMYECKHMX BEUIECTB PA3JIMYHBIX KJIacCOB (HA3pIBaTh M COCTABIATDH
(bopMyIIbl XUMHUECKUX BEIIECTB, ONPEIENATh IPHUHAUIEKHOCTD K KJIaccy).

Xumnueckasi peakius. Kiaccudukanus v THITBI XUMAYECKUX PEaKIUK B HEOPTaHHMYECKOW H
OpPraHMYECKON XMMHUU. 3aKOHBI COXPAaHEHMsI MACCHI BEIIECTBA, COXPAHEHUS U IPEBPAICHUS
SHEPruM NpH XUMHUYECKUX peakiusX. OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE —PEAKIUU
(YpaBHEHHMsI  OKHCIICHUS-BOCCTAHOBIICHMs,  CTENEHb  OKUCJIEHUS,  OKUCIUTEIb MU
BOCCTAHOBUTENb, IPOLECCHl OKUCIEHUS W BOCCTAaHOBJICHMS, BaXKHEHIIME OKHUCIMTEIN U
BOCCTAHOBUTEJIM, METOJ] 3JIEKTPOHHOro OanaHca, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu B IpUpoJIe, MPOU3BOACTBEHHBIX IIPOLECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB).
OnexTponautnueckass aucconuanus. CuibHble U ciaaOble 3JIEKTPOJIMTHI, HEIIEKTPOJUTHI.
Peakiun nonHoro obmena. CocTaBieHHE peakIMii MOHHOTO OOMEHa B MOJICKYJSIPHOM U
nonHoM Buje. [lonsatue o BogopoaHom nokazatene (pH) pactBopa.

I'mpponus  coneil. 3HaueHume TUApPOIM3a B OHOJIOTMYECKHX OOMEHHBIX MPOLECCAX.
ITpuMeHeHne THIPOIN3a B IPOMBIIUIEHHOCTH.

1,2

HpaKTI/I‘IGCKI/Ie 3aHATHSA

[TpakTudeckast pabota Ne 2. «CocTaBneHue ypaBHEHHH XUMHUUECKUX PEaKIIHiD»

CocraBiieHue ypaBHeHI/Iﬁ XUMHUYECCKUX peaKHI/Iﬁ C YdaCTHEM IPOCThIX H CJIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETaNIOB U aM(OTEPHBIX SJIEMEHTOB;
HEOPraHMYECKUX KUCJIOT, OCHOBAHUN U aM(POTEPHBIX TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH,
XapakTtepu3yrommx ux cBoiictBa. CocraBnenue u ypaBHuBaHue OBP wmetomom
AJIEKTPOHHOTO Oananca. OnpeneneHue THIa peakiiuy.

1,2

JlabopaTopHble 3aHATHS

JlabopaTtopnas pabota Nel «OCHOBBI TaOOPATOPHOU MPAKTUKK»

[TpaBuia TexHuKH 6€30IaCHOCTH NpU paboTe B XMMUYECKOH J1JaOOpaTOPHH U TIepBasi IOMOLIb
IpU HecyacTHBIX ciyd4asx. [IpaBuia BeImomHeHHS W oGOpMIICHHS JTa0OpPaTOPHBIX padoT.
XuMHueckass IMocyjaa: KiIacCuuKamus, OCOOCHHOCTH ucnojib3oBanus. Ilocyna wu
000opyioBaHKE JUIsl KAYeCTBEHHOTO aHanu3a. MbIThE mocyibl. PeaktuBbl. OCHOBHBIC IPHEMBI
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paboThl B 1abopaTopuu.

Tema 1.3. Cxopocthb
XHMHUYECKHX
peakumii.
Xumuyeckoe
paBHOBecCHe.
PacTBOpbI.
JAucnepcHbie
CHCTEMBI

Conep:kaHue y4eOHOIro MaTepuaJia

Xumuueckue peakuuu. Kiaccupukanuss XUMHUECKHMX peakiuii: 1mo (a30BOMYy COCTaBY
(roMOTeHHbIE U TeTEepOreHHbIE), MO HCIOJIb30BAHUIO KaTaln3aTtopa (KaTaJUTHYeCKue Hu
HekaTanuTudeckne). CKOpOCTh peakIiH, €€ 3aBHUCUMOCTh OT pa3jIM4YHbIX (HAKTOPOB:
MIPUPOJIBI PEarupyrouux BEeUIeCTB, KOHIIEHTPAIIMU PEarupyroliux BeIEecTB (3aKOH JAeHCTBUS
Macc), Temneparypbl (mpaBwio Bant-T'odda), mmomanu peakMoHHOW MTOBEPXHOCTH,
HaJIW4Ms Karaiauzatopa. Poip katain3aTopoB B MPUPOJE U MPOMBIIUIEHHOM MPOU3BOJICTBE.
OHeprus akTUBalMM. AKTHBHpOBaHHbIM KoMmiulekc. Karammzatopel u karamu3. Poib
KAaTaJlu3aTOpoOB B TMPUPOJE M MPOMBIIUIEHHOM IPOMU3BOACTBE. Pemenue 3amau Ha
KMHETUYECKUE 3aKOHOMEPHOCTH.

Knaccudukanuss XUMHYECKHX peakuui: Mo TemioBoMy 3ddexTy (9K30TepMHuecKue,
SHIIOTEPMHUYECKHE), TI0 oOpatuMoctu (oOpaTumble M HeoOpatumeie). TerioBeie 3¢ deKThI
xuMuueckux peakiuil. Tepmoxumuueckue ypaBHeHus. Pacuetsl TeroBoro sddekra
peakuu.

OOpatumocTh peakuuidl. XHUMHUYECKOE pPAaBHOBECHE U €ro CMEIIeHHWEe IMOoJA JeHCTBUEM
pa3nuyHbIX (PAKTOPOB (KOHLEHTpAIMsl PEareéHTOB WJIM TPOIYKTOB PEAKIMH, HaBIICHHE,
TeMIepaTypa) Uisl CO3/IaHUs ONTUMANIBHBIX YCIOBHUN MPOTEKAHHUS XMMHUYECKUX IMPOIECCOB.
[Mpuamun Jle-lllarense. Bnusaue pa3nuuHbix (aKTOPOB HAa U3MEHEHHWE pPAaBHOBECHS
XUMUYECKHUX peakuuid. Ponb cMeleHnst paBHOBECHS B TEXHOJOTMYECKHUX MPOLIECCAX.
Pemenue ynpaxxnenuii Ha npuMeHeHue npuHimna Jle Ilarenbe u pacy€rbl B COCTOSTHUU
XUMHUYECKOTO paBHOBECHS. PerieHne mpakTuKo-OpUeHTUPOBAHHBIX 3a/1aHU HA IPUMEHEHHE
npuHuumna Jle-Illarense 11 Hax0XKAEHNS HAPABICHUS CMEILIEHUSI PaBHOBECHSI XUMUYECKOM
peaxkiuu 1 aHaian3 GakTopoB, BIUAIOMIUX HA CMEIIEHHE XUMHUECKOTO PaBHOBECHSI.
Hctunnsie pactBopel. PacTBopenune kak pusnko-xumuueckuit npouecc. PactBoper. CriocoObt
MIPUTOTOBJIEHUSI PacTBOpPOB. PacTBoprmocTb. MaccoBass 10Jii PacTBOPEHHOI'O BEILIECTBA.
PemieHne  NpakTUKO-OPUEHTHPOBAHHBIX  3a7a4 HAa IPUIOTOBICHHE  pPACTBOPOB €
ONpeeNEHHON MacCOBOM JOJIe PACTBOPEHHOI'O BEILECTBA, BBIYHMCICHHE KOHLIEHTpALUU
IIPUTOTOBJIEHHOT'O PacTBOpA, a TAKXKE MOCIIE CMELIMBAHUS PACTBOPOB IPYTUX KOHUEHTPALUH.
JucnepcHble CUCTeMbI, UX KiIaccU(UKAIMs: KOJUIOMAHBIE U TPyOOAUCIIEPCHBIE CHCTEMBI.
Knaccugukamus mucnepcHbIx cucteM mo cocraBy. CtpoeHune u (hakTOpbl yCTOWYHBOCTH
JUCIIEPCHBIX CUCTEM. Pacno3HaBaHME€ MCTHHHBIX PacTBOPOB, KOJJIOMJHBIX PAacTBOPOB H
rpybonucniepcHbix cucreM. CTpoeHne MuIeIbl. PaccenBaHue cBeTa MpPU MPOXOKACHUHU
CBETOBOIO MTyYKa Yyepe3 ONTHYECKH HEOAHOPOoAHYI0 cpeny (3ddexra Tunmans).

1,2

JlabopaTopHble 3aHATHS
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JlaGopatopnast pabota Ne 2. «TexHuka pabOThl Ha J1IAOOPATOPHBIX AIIEKTPOHHBIX Becax 1,2
obmero Ha3zHaueHUs», «lIpuroromneHue pacTBOpa C ONPEAEICHHOW MAacCOBOHM joJiei
pacTBopeHHOro BemiecTBa. OrmnpeneneHre IUIOTHOCTH (KOHUEHTpAluud pPacTBOPEHHOIO
BEIIIECTBA) APEOMETPOM).
Pa3nea 2. Heoprannueckasi XuMust
Tema 2.1. Conep:kaHue y4eOHOIro MaTepuaJia
Du3nKo- Meramibl. llonoxenune meramwioB B Ilepuoaudeckoil cuCTeME XMMHYECKUX 3JIEMEHTOB. 1,2
XHMHYecKHe Oco0eHHOCTH CTPOEHMS DJIEKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmme dusnueckue
CBOMCTBA cBoricTBa MeTaioB. CIUIaBbl METAJJIOB. DJIEKTPOXUMHUUYECKHUI Psii HAMPSHDKEHUM METaJUIOB.
HEOPraHu4YecKux XWMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, KaJIMid, KaJlbIMi, MarHui,
BellleCTB. ATFOMUHHM, IIHHK, XPOM, KeJle30, MeJIb) U WX coeauHeHuid. OOImmMe CrocoObl MOYICHHUS
Unentudukanus MeTaisioB. [IpumeHeHre MeTamioB B ObITY U TEXHUKE.
HEOPraHU4eCcKHX CrocoObl  MoJly4eHHsT MeTauioB. Oiektposn3. CoOCTaBICHHE ypaBHEHUH peaKIuid
BeIIEeCTB. AIIEKTPOJIN3a PACIIaBOB M PACTBOPOB COJIeH. 3HAUEHHE METAJUIOB U HEMETANIOB B MPUPOJE
IIpousBoacTBo U JKU3HEACATENPHOCTH 4YeNOBEKa W OpraHu3mMoB. Koppos3usi MeTayyioB: BUABI KOPPO3UH,
HEOpraHu4ecKUuxX CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HUHU.

BellecTB. 3HaueHHe
U TNpUHMeHeHHe B
ObITY

W HA MTPOU3BO/ICTBE

Hewmerannsbl. [lonoxenne nemeramioB B llepuonnueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.W. MenzaeneeBa 1 0COOGHHOCTU CTpOEHHS aTroMoB. PU3NYECKUE CBOWCTBA HEMETAIIIIOB.
AmtoTponusi HEMeTaUIOB (Ha TpuUMepe KHcioponaa, cepel, ¢ochopa u yriepona).
XYUMUYECKHE CBOWCTBA M MPUMEHEHHE BaXKHEHIINX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
docthopa, yrimepoga M KpeMHHUS) U WX COSAMHEHHH (OKCHIOB, KHCIOPOJCOJEpPIKAIIUX
KHUCIIOT, BOJOPOAHBIX coeauHeHuil). [IpuMeHeHHe BaKHEHIIMX HEMETAUIOB U HX
COCIMHEHUM.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCCOB HEOPraHMYECKUX BEIIeCTB (OKCHIOB,
THJIPOKCUJIOB, KHCIOT, coied u 1ap.). CocraBieHHe YypaBHEHUM peakuuid OKCHUJIOB,
OCHOBaHUH, COJIEH, WILTIOCTPUPYIOIINX UX CBOMCTBA B MOJIEKYJISIPHOM U HOHHOM BH/JIE.
['eHeTnyeckas CBs3b HEOPraHMYECKUX BEILLECTB, MPUHAUICKAIIUX K Pa3IMYHbIM KJIacCaM.
3aKOHOMEPHOCTU B HM3MEHEHHMHM CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COEIUHEHUH,
BBICILIX OKCHUJIOB U TH/IPOKCHJIOB

KonTponbhas paboTa 1o u3yueHHBIM TEMaM.

KauecTBeHHBIE XMMHUYECKHE pEaKLMU, XapaKTepHbIE ISl OOHApYKEHHUsS HEOPraHUYEeCKUX
BelIEeCTB (KaTHOHOB M aHHOHOB). CocTaBJeHHE YpaBHEHHM peaklnii 0OHapyKEHUSI KaTHOHOB
[—VI rpynn v aHHOHOB, B T.4. B MOJIEKYJISIPHOM ¥ HOHHOM (opMax.

Peakuuu oOHapyXeHHS HEOPraHWYECKUX BEIIECTB B pEANbHBIX OOBEKTaX OKpYKarolien
cpeibl. Penenne skcriepMMEeHTAIbHBIX 337a4 Ha paclio3HaBaHUE HEOPraHUYECKHUX BEIIECTB.
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OO01e npeacTaBIeHUs O MPOMBIIIICHHBIX CIIOCO0aX MONyYeHUs] XUMHUUYECKUX BEILECTB (Ha
npuMepe MPOU3BOJCTBA aMMHAaKa, CEpHON KHCIOTHI). YepHas M ILBETHas METaLTyprusl.
[IpakTHyeckoe NPUMEHEHHE HIEKTPOIHU3a ISl TOIYUYEHHUS IIETOYHBIX, HIETOYHO3EMEIbHBIX
MeTalioB M amfoMuHus. CTEKJIO W CHJIMKATHas MPOMBIIUICHHOCTh. [Ipobiema oTxomoB n
0OOYHBIX TPOAYKTOB

Paznen 3. Teopernueckue 0CHOBbI OPraHUYeCKOH XUMUH

Tema 3.1. Coaepxxanue yueOHOIro MaTepuaJia
Kaaccnduxanus, IIpenMer opraHMYecKONM XUMHM: €€ BO3HUKHOBEHHWE, PA3BUTHE M 3HAYCHHUE B IOJIy4ECHHUU 1,2
CTpOeHHE H | HOBBIX BEUIECTB M MaTepuasoB. Teopusi CTpOEHHUsS OpraHM4ecKuX coenuHeHud A.M.
HOMEHKJIATypa bytnepoBa, €€ ocHoBHbIe mNoyoxkeHHs. CTpPyKTypHbIE (OPMYJbl OpPraHMYECKUX BEIIECTB.
OPraHu4ecKux ['omomnoru. M3omepus. Xumuueckast CBsI3b B OPraHUYECKUX COEAMHEHUSAX: KPaTHbIE CBSI3H, O-
BeLIECTB U T-CBSI3H.
[IpencraBnenne o KiacCH(PUKAIUU OPraHMYECKHX BemlecTB. HOMEHKIIaTypa OpraHum4ecKux
COEJMHEHUI (CUCTeMaTHuecKas) W TPUBUAIbHBIE HAa3BaHUsS BAKHEMIIMX NpeicTaBUTENei
KJIACCOB OPraHMYECKHX BEIIECTB
Pa3znen 4. YrieBoaopoasbl
Tema 4.1. Coaep:xxaHue y4eOHOIro MaTepuaJia
Yraesogopoanl ¥ uX | [IpenenbHble yrieBoAOpOabl (aJKaHbl): COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psa. MeraH u 1,2

NpUPOAHbIE
HCTOYHHUKH.
Pduzuko-
XUMHYECKHeE
CBOJiCcTBa
YIJIeBOAOPOA0B

ATaH: COCTaB, CTpOEHHUE, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklMM 3aMelleHUs U
TOpEHUS ), HAX0XKICHNUE B IPUPOJIC, TTOTYUYCHHE U TPUMEHEHUE.

HenpenenbHble yrieBogoposl (aIKeHbI, aJIKaIUEHbl, aJIKHUHbI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM PsiJl. DTUIICH U MPOIUJICH: COCTaB, CTPOSHHE,
busznyeckue M XHMHYECKHE CBOWMCTBAa (peakuud TUIPUPOBAHMS, TalOT€HUPOBAHUSA,
TUApATAINH, OKUCIICHUS U TIOJTUMEPU3AIINN) TIOTyYeHUE U IPUMECHECHHE.

Ankanuensl: OyrtamueH-1,3 u wmetunOyragueH-1,3, XMMHUYECKOE CTPOCHHE, CBOWCTBA
(peakuus TOTUMEpU3AINH), MPUMEHEHHE (AJI1 CHUHTE3a MPUPOAHOTO M CHHTETHYECKOTO
Kay4dyKa U PE3UHBI).

ATIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHHA psiA. ALETUICH: COCTaB,
XUMHYECKOE CTpOeHHE, (PU3MYecKHe M XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMUS,
TQJIOTCHUPOBAHUS, THUApPATAIMd TOPEHUs), TOJIy4YeHHe U MPUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU U PE3KH METAJJIOB)

ApomMatndeckue yrieBoJoposl (apeHsl). beH30m u Toiyoln: cocTaB, cTpoeHue, PU3nvecKue
U XUMHYECKHE CBOWMCTBAa (peakUuu TaJOreHUPOBAHMS M HUTPOBAHUS), MOJyYEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOoB (BIMsSHUE OCH3051a HAa OPraHU3M YEJIOBEKa).

[TpuposaHble MCTOUYHUKH YIieBoAopoaoB. [Ipupoanblii ra3 W nomyTHble He(TSHBIE Ta3bl.
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Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTk He(TH: MEperoHka, KPeKUHT
(TepMHuUeCKHi, KaTaMWTHYECKWi), mmposm3. IIpogykTel mepepaboTku HePTH, HX
NPUMEHEHWE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yroib M MPOIYKTHI €ro
nepepaboTku. ['eHeTmyeckass CBSI3b MEXAy YIVIEBOJAOPOJAMH, MNPUHAAIEKAIUMU K
pasMYHbIM KJ1accaM. PerieHue ympaXHEHUH MO COCTaBJICHHIO (OPMYI YIIEBOIAOPOIOB.
CocraBiieHHE YpaBHCHHH pPEaKIHMi, XapaKTePHU3YIONIMX XHUMHYECKHE CBOMCTBA, CIIOCOOBI
HOJIYYEHHUs YTIIEBOIOPOJIOB.

Paznea S. Kucaoponocoaep:xamue opranudecKue coelMHeHnst

Tema 5.1.
CnupTbl.

denoa.

AJbpaeruanl.
Kapo6onoBbie

KHCJIOTHI.
3¢upsbl

CloxHbBIE

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAaHON W STaHOMN): CTpoeHHe, (GU3NYECKUe U
XMMHUYECKHE CBOMCTBA (peakLy C aKTUBHBIMU METaJlJlaMU, FaJl0r€HOBOA0POJaMH, TOPEHHE),
npuMeHeHue. BogopoaHble CBSI3M  MEXIy MOJIEKYJaMHU COUpPTOB. DU3HOJIOrHYECKoe
JIefiCTBHE METaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaromMubie CHUPTHl (STWICHIVIMKOIb W TJHIEPUH): CTpoeHHe, ¢GU3NYecCKue u
XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE CO WIEJIOYHBIMM MeETaJlJlaMH, KayeCTBEHHAs
peaxiusi Ha MHOTOaTOMHbBIE CUPTHI). OUZNOIOTUYECKOE IEHCTBUE Ha OPTaHU3M YeIOBeKa.
[TpymeHeHre TIuIeprHa U 3TUIICHTIIMKOJIS.

®enon. CTpoeHne MOJEKYIbl, (pU3NUEeCKHe U XUMUYeCKHe cBoicTBa (heHosa. TOKCHYHOCTD
¢denoma, ero Qu3MOIOrHYEcKoe NeiiCTBHE Ha OpraHu3M dYenoBeka. lIpumenenue ¢eHoma.
Anpaeruipl U KeTOHBI (hopManbpAeru], aleTalbIerull, aleToH): CTpOoeHue, (PU3NYecKue U
XMMHUYECKHE CBOMCTBA (pEaKLMU OKHMCIEHHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIUu),
MOJIyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIPEENbHBIE KapOOHOBBIE KUCIOTHI (MypaBbHHAsi U YKCyCHasi KHUCIIOTHI):
CcTpoeHHe, (U3MUecKre M XUMHYECKHe CBONCTBa (0O0IIME CBOMCTBA KHUCIOT, peakuus
TepU(UKAINN), TONydeHHe W npuMeHeHune. CTeapuHOBash M OJIEWHOBAs KHCIOTBHI Kak
MPEJCTABUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJH BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE.

Crnoxuble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPONHM3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buosorndeckast posb KUPOB.

1,2

IIpakTH4yeckue 3aHATUA

[Ipaktuueckass pabora Ne 3. CocrtaBneHue ypaBHEHUW peaKIMil, XapaKTepU3YIOIINX
XUMHUYECKHE CBOWCTBA OpPraHMYECKUX coenuHeHuil. PemeHue 3amad Ha pacyeTsl IO
XUMHUYCCKHUM YPABHCHUAM C YHACTUCM OPraHNMYCCKUX BCIICCTB.

12

Tema 5.2.
YriaeBoanl

Coaep:xanue y4eOHOro MaTepuaJia

YrieBoibl: cocTaB, Kiaccu(puKamms yriaeBoaoB (MOHO-, IU- W moimcaxapuisl). ['mroko3za —

1,2
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MPOCTEHIINK MOHOCAXapHl: OCOOCHHOCTH CTPOCHHSI MOJICKYIIbI, (PU3MUYECKHE U XUMHUECKUE
CBOMCTBA TJIIOKO3bI (B3ammojelicTBue ¢ ruapokcuaoM menu (II), oxuciaeHme aMMHuadHBIM
pactBopoMm okcuaa cepebpa (I), BoccraHOBiIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKJICHUE B
MIPUPOJIE, TPUMEHEHUE TIIFOKO3bI, OMOJIOTHYECKAsi POJIb B JKU3HEACSITCIIBHOCTH OpPTraHW3Ma
yenoBeka. orocunres. @pyKTO3a KAk U30MEP IIIHOKO3bI.

Hucaxapunpl: caxapos3a, MajibTO3a. BoccraHaBiuBarollie W HEBOCCTaHABIMBAIOIINE
nucaxapuibl. I'maponus qucaxapuioB. Haxoxaenue B npupojie U IpuMeHEHHE.
[Tonucaxapuapl: KpaxMall, TJIMKOT€H W LeiuTroiio3a. CTpoeHrne MakpoOMOJIEKYJ Kpaxmala,
TJIMKOTE€HA U LEJUIr0JI03bl. DHU3MYECKUE CBOMCTBA KpaxMmaljla M LEJUIKOJI03bl. XHUMHUYECKHE
CBOICTBa KpaxMaJla: THJPOJIM3, KAaYE€CTBEHHAs] pEaKUUs C MOAOM. XUMHUUYECKHE CBOMCTBA
[EJUTIONO03bL: TUAPONIN3, TOTydeHHe 3PUPOB MEUTrNo3bl. [loHATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK)

Pasjen 6. A3oTocoaep:xaniyue opranuyeckue coeJHHeHus!

Tema 6.1.
AMMHBI.
AMHHOKHCJIOTHI.
beakun

Conep:kaHue y4eOHOIro MaTepuaJia

AMWHBI: METWJIAMUH — TIPOCTEUIIINHN TTPEICTABUTENIL AMUHOB: COCTaB, XUMHUUECKOE CTPOCHHE,
buznyecKkrue 1 XuMUYECKIe CBOMCTBA, HAXOXKECHUE B IIPUPOJIE.

AMHMHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHuyeckue coenuHeHus. Ou3nyeckne u XMMUYECKUe
CBOIICTBa aMHHOKHCIIOT (Ha MpuMepe TiuiuHa). buonorudeckoe 3Hau€HUE aMUHOKHCIIOT.
[TenTupasl.

benku xak npupoaHbie monuMepsl. [lepBuyHas, BTopudHast U TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, ACHATYpalUs, KAYeCTBCHHBIC PEAKIIMU Ha OCIIKH.
[IpeBpamienust OenkoB TMUIIM B opranusme. buonoruueckue GyHKIUH  OEJKOB.
KadecTBeHHBIE XMMUYECKHE PEAKIIUU, XapaKTEPHbIE I OOHAPYKEHUSI OTIIEIbHBIX KJIACCOB
OpPraHMYECKUX COCIUHEHHIA: 3TaHOJIa, MHOTOATOMHBIX CIHPTOB, albIETHUIOB, KapOOHOBBIX
KHCTIOT, ()eHOJa, aibJ03bl, KETO3bl, Kpaxmana. JleHaTypamus O€NIKOB NPU HArPEBaHHH,
[[BETHBIC peakiuu 0eiaKoB (OnypeToBasi, KCAHTONPOTEHMHOBAS U CYIb(OTUAPUIbHAS pEaKIIs),.
CocraBrienue cxeMm (ypaBHEHHU) peakiuil OOHApYXEHHUS OpPraHUYECKHX COCIUHEHUU
OTJEJIbHBIX KJ1accoB. PellleHne 3kcnepuMeHTalbHbIX 33/1a4 Ha pAacIiO3HABAHUE OPraHUYECKHUX
BEILIECTB.

1,2

Pa3zaes 7. BbicOKOMOJIEKYJ/JISIPHBIE COeIMHEHUS

Tema 7.1.
IInacTmaccsl.
Kayuyku. Bos1okna

Conep:kaHue y4e0HOro MaTepHuaJjia

OCHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIIEHb MOJUMEpPH3AIMH, CPEAHSsI MOJeKysipHas macca. OCHOBHbIE
METOAbl  CHHTE€3a  BBICOKOMOJICKYJISIPDHBIX ~ COCIMHEHMM  —  TOJUMEpu3alus U
MOJIMKOHACHCALIUS.

1,2
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O3nakomiieHHEe ¢ 00pa3liaMu IPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB:
IJIACTMACCHI (TIOJIMATUIICH, TTOJUIIPONIUIIEH, TOJTUBUHUIXIOPHI, TOJIUCTUPO); HATYpaIbHBIH
U CHHTETHYECKHE KaydyKu (OyTaJMeHOBBIH, XJIOPOIPEHOBBIH M M30MPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOTIOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO03a),
CHUHTETHYECKHEe (KampoH U JaBcaH). B3auMMOCBS3p MeXay KIaccaMu OpraHMYecKHX
coeHeHU. OCHOBHBIE TPOMBIIIIEHHBIE METObI POU3BOJCTBA OPTaHUYECKHUX BELIECTB
Pemenne nenovexk npeBpalieHU Ha T€HETUUECKYIO CBSI3b MEXy KJlacCaMM OpPTaHUYECKUX
COEJIMHEHUI C COCTaBJICHHEM HAa3BaHHMI OPraHUYECKUX COCAMHEHHUM MO TPUBUAIBLHOW WIIU
MEXIYHAPOJAHOM CHUCTEMaTH4YeCKOM HOMEHKIaType. PemieHue pacyeTHeIX 3amad 1o
YPaBHEHUSM PEAKLMi C yJaCTUEM OPraHUYECKUX BEIIECTB

Pa3nes 8. Xumusi B ObITY M NIPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

Tema 8.1.
Oprannyeckue
BelllecTBa B
JKM3HeAes TeJIbHOCTH
YyeJioBeKAa.
IIpousBoacrBo "
NpuMeHeHue
OpPraHu4ecKux
BellecTB B
NPOMBIILIEHHOCTH.
XuMnuyeckue
TeXHOJIOTUH B
NOBCEIHEBHOM )
npogeccuoHaIbLHOM
AeATeJbHOCTH
yeJioBeKa

Conep:kaHue y4eOHOIro MaTepuaJia

[TpaBuia SKOJIOTUYECKH LEIecO00pa3HOTO MOBENEHHS B OBITY M TPYIOBOH NESTETHHOCTH B
LEJIIX COXPAHEHUs CBOETO 370pOBbS M OKPYJKAIOLIEH NPUPOJHOW Cpelbl, ONAcCHOCTh
BO3JICUCTBUS HAa JKMBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTIEIbHBIX KIIACCOB
(YyraeBoJopossl, COUPTHI, (PEHOJIBI, XJIOPOPraHUYECKHE MPOMU3BOJHBIC, AIBJETUABI U Jp.),
IIOKa3aTelNb MPEAEIbHO JOIyCTUMON KOHILICHTPAlUU U €r0 UCII0JIb30BaHUE.

[TpousBoncTBO MeraHona, mnepepaborka HepTH. I[lonmuITHIEH KaK KpPYNHOTOHHAXKHBIN
IIPOYKT XUMHUYECKOr0 Ipon3BoAcTBa. IIpumenenue stunena. [IponsBoACTBO U IPUMEHEHNE
Kaydyka U pe3nHbl. CUHTETHUYECKHUE M UCKYCCTBCHHBIE BOJIOKHA, UX CTPOCHHUE, CBOMCTBA.
[TpakTHyeckoe UCI0JIb30BaHUE BOJOKOH. CUHTETUYECKUE MIJICHKU: U30JISLUs sl IPOBOJOB,
MeMOpaHbl Ui ONPECHEHMs BOJIbl, 3allUTHBIC IUIEHKU JJIs AaBTOMOOWJIEH, IJIacThIpH,
XUPYpru4ecKkue IMoBA3KH. HoBbIE TEXHONOrMM  JNajdbHEHIIETO  COBEPLICHCTBOBAHHUS
IIOJIMMEPHBIX MAaTEPUAJIOB.

buoopranmueckue coeauHeHus. IlpumeHenne wu OuoNOrHMYEcKass poOJb  YIIIEBOAOB.
OxucneHue yrieBojioB — UCTOYHUK SHEPrUM >KHUBBIX OpraHu3moB. OO6JacTH NPUMEHEHUs
aMuHOKHUCIOT. [IpeBpaienus 6enkoB muIy B opranusme. bruonornyeckue GyHKIM GEIKOB.
buonornueckue ¢ynkiuu xupoB. HykinenHoBble KHCIOTBI: cOCTaB U cTpoeHue. CTpoeHue
HykineotunoB. CoctaB HykienHoBbIX Kucior (JJHK, PHK). Ponp Hyk/IeHMHOBBIX KHUCIOT B
KU3HEEATeNIbHOCTH  OpraHu3MoB. Ponb  xumuu B 00ecneuyeHHMM 3KOJOIMUYECKOH,
DHEPreTUYECKOM W TMHUIIEBOH OE30MacHOCTH, pPAa3BUTUM MEIUIMHBI, CO3JaHHHA HOBBIX
MaTepuagoB (B 3aBUCHUMOCTH OT BHJAA HPOPECCHOHATBHON JESITEIbHOCTH), HOBBIX
MCTOYHUKOB SHEPrUM (aJbTEPHATUBHBIE HICTOYHUKH 3HEprun). [loHsaTre o HayuyHBIX MeTOaX
NO3HAHUS BELIECTB U XUMHYeckux peakuuid. IlpencraBnenus o0 o0OIWMX HayyHBIX
IPUHLMIAX  MPOMBIIUIEHHOTO MOJYYEHMs] BaKHEHWIIMX BeUIecTB  (HAa  mpuMepax

1,2,3
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MIPOU3BOJCTBA aMMHUaKa, CEPHON KUCIOThI, METAHOJIA).

YenoBek B MHUpE BEUIECTB, MAaTE€pUalIOB M XUMHUYECKHUX PEAKLIMA: XUMHUS U 370pPOBbE
YeloBeKa: MpaBuia 0e30MacHOr0 HMCHOJIb30BAaHUS JICKAPCTBEHHBIX IMPENapaTroB, OBITOBOM
XUMUU B [TIOBCETHEBHOM XKU3HH. bBITOBas XuMHU4yeCckasi F(paMOTHOCTb.

[IpuMeHeHre XMMHYECKUX BEIIECTB M TEXHOJOTUH C yuyeToM Oynaymieil mpodeccunoHambHOM
JIEATEIbHOCTH.

Pa3zgen 9. UcciaenoBan

He U XUMHYeCKHH aHAIu3 00beKTOB Ouochepsbl

Tema 9.1.

Conep:kaHue y4eOHOIro MaTepuaJia

XuUMHYECKHI aHAJIN3
nmpoo BOJbI

Knaccugukarmus mpoO BOJBI 10 BHIYy W HA3HAYEHHUIO, HCXO/I M3 €€ XUMHUYECKOTO COCTaBa.
OpranonenTuyeckre CBOMCTBa (3amax, MPO3PayHOCTh, IIBETHOCTh, MYTHOCTH) BOJIBI.
KucnorHocTs 1 menodHocTs BoAbL. pH cpensl u meTonsl ee onpenenenus. JKecTkocTs BOAbI
¥ METOJIbI ee ompezeneHus. Bunbl skecTKoCcTH BOAbI (BpeMeHHasi U ocTosiHHAas ). JKecTKocTh
BOJbl KaK INpPUYMHA BBINAJEHUS OCAJKOB MM OOpa30BaHUS COJEOTIONKEHHS, MMEIOIINX
MECTO B OBITY U Ha POU3BOCTBE.

CocTaB cosield, BBI3BIBAIOLIUX >KECTKOCTh BOJbl. XMMHYECKHE IPOLIECCHI, YCTpaHSIOIINE
JKECTKOCTh BOJbl. YPaBHEHUS XUMUYECKHX PEaKUUW, WUIIOCTPUPYIOLUIUX IPOLECCHI,
IIPOUCXOASAIIME IIPU  YCTPAHEHUM JKECTKOCTU. YCTPAHEHHE BPEMEHHOM JKECTKOCTH
OBITOBBIMU M XUMUYECKHMHU crioco0amu. CriocoObl YCTpaHEeHUs MTOCTOSTHHOM KECTKOCTH.
IToka3aTenu KauecTBa MUTHEBOM BOJBI.

JlabopaTopHble 3aHATHS

HccnenoBaHne XMMUYECKOTO COCTaBa IIPOO BOJBI.

JlaGopatopHas pabota Ne 3 «OuncTKa BOJBI OT 3arps3HEHUI.

Hcnonp3oBaHne METONOB (QWIBTPOBAHMS M aJCOPOLMU JUIsl OTAEJEHHUS 3arps3HEHUN B
uccieayemMoi npode Bojbl. BeiOop MeTona OYMCTKM B 3aBUCHUMOCTH OT BHJIA 3arpsi3HEHUSL.
CpaBHeHue 3pPeKTUBHOCTH Pa3IMYHbIX METOJOB OYMCTKH BOJIbl B Pa3HBIX YCIOBHSIX.

12

JlaboparopHas pabota Ne 4 «OmnpezeneHue 5KeCTKOCTH BOJIbI U CLIOCOOBI €€ YCTPaHSHUS.
Cnioco0Obl ycTpaHEHHUs BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue sxcnepuMeHTAIBHON 3aa4l HAa BBISIBJIEHUE BPEMEHHOM M MOCTOSIHHOM JKECTKOCTH
BOJIBI.

1,2

Tema 9.2.

Conep:xkaHue y4eOHOT0 MaTepuasa

HccaenoBanme

JlaGopaTopHble 3aHATHS

00beKkTOB OMochepshl

Jlaboparopuass padora Ne 5. «MccienoBanue mpeiokKeHHOro o0bekTa Omocdeps! (Boaa,
MUIIEBOE CHIPHE, IPOAYKT MUTAHKSI HA BBIOOP) TIO OJTHOMY ITOKA3aTEII0Y.

Hccnenyemble nokazaTenn (Ha BbIOOp): BIAXKHOCTb, COJIEP)KaHUE CYXUX BEILIECTB (CyXOro
ocratka), pH, KaueCTBCHHbI XWUMHYECKHUI COCTaB, MPHUCYTCTBHE HE3asBJICHHOTO

19



KOMITIOHEHTA (KpaxmaJ, COJa).

IIpakTnyeckue 3aHATHS

[Tpaktuueckas padora Ne 4 Mtorosas paboTa 3a cemecTp 2
KoncyabTanuu 4
Bcero 44

Jl1sl XapaKTepUCTUKU YPOBHSI OCBOEHHSI yUEOHOr0 MaTepualla UCIIOJIb3yOTCS CIeyIoIue 0003HaueHUs:
1. — 03HaKOMUTENBHBIN (y3HaBaHHE U3yUEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTH IO 00pa3ily, MHCTPYKLIHUH, METOJUYECKUM PEKOMEHIAllUsIM WM MOJT PYKOBOACTBOM
IpernoiaBaTens);

3. - HpO)IYKTHBHBIfI (HJ'IaHI/IpOBaHI/Ie N CaMOCTOATCIIBHOC BBIIIOJTHCHHUE ACATCIbHOCTH, PCUICHUEC HpO6J’I€MHBIX, CUTYallMOHHBIX 3a11aq)




3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

KabuHet xumuu

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MeJIoBas TPEXCEKIMOHHAs-11T., mKad KHWKHBIA OIIT., TOJIKa HAaBECHas SIIT.,
CTeHIT MH(POPMAIMOHHBIN- | IT.,TUTaKaTHUIIA-2IIT., TEPHOANYECKass CHUCTeMa
XAMHUYECKUX DJIEMEHTOB, TaOJWIla PAaCTBOPHUMOCTH, pa3JaTOYHBIA MaTepHan C
KOHCIIEKTaMH JCKIIUH, TabnuIamu, WUTIOCTPAIISMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUN, MaTepUAIIbI
TEKYIIEro KOHTPOJIsl, METOIUYECKHE PEKOMEH AU TI0 PEIICHUIO 3a/1a4.

JlabopaTopus XuMuu

OOopynoBaHue M Marepuasbl: JUCTHILIATOP, JIaDOPATOPHBIE MOWMKH ISl MBIThS
MOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXHMHYECKHE BECHI, CYIIMUJIbHBIN MIKaQ,
MydenbHas Meyb, IUIMTKA DJIEKTPUYECKHEe, BOJSHbIE OaHW, pePpakTOMETPHI,
CHEKTPOPOTOMETPHI, doTosnexTpokosopumerp,  pH-meTpsl, ANEKTPOIbI
KOMOMHUPOBaHHbIE, BUCKO3UMETPbI, TEPMOMETPHI, JACHCUMETPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MUIIETOK MEPHBIX, IITATUBbI IJIs IPOOUPOK,
IpoOHpKOJEepKATENH, TUIAHIIETKN JUIsl KallelbHOIO aHajin3a, IpOOKU PE3UHOBBIE,
IUTACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI JUIsl TOJIYUYEHHS Ta30B, (PUIBTPSI,
WHJMKAaTOpHas OyMara, pe3suHOBBIC TPYIIH, IIMAaTeNu, JoKedku papdopoBsie mis
COKUTaHHsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIE, TPYOKU CTEKJISIHHBIE,
PE3WHOBBIC IUIAHTH, MaKeT XpoMorpapuueckon KojaoHku. CToia siabopaTopHbIe-
12mmt., BHITSDKKA 210T., TyM6a 20mmT., mKad Aas JOKyMEHTAIMH U 000pYyJOBaHUS
5mrT., TocKa MeIoBasi TPEXCEKIMOHHAs- 1 IIT.

Kabuner ajisi caMoCTOSITEIbHON U BOCIUTATEILHON PAOOTHL.

VYyebnas mebens Ha 30 mocajoyHbIX MeCT, pabouee MeCcTO MpernoiaBaTess, 10cKa
MejoBas- 1 mT.,mkad  KHWKHBIA-4MmT.,mKag  TUIATSHOW - 1IIT.,,KOMIBIOTEP
npenoaaBarenss - Hoyroyk hp amd Athlon Gold 3250U -1mr., IIpoektop NEC ¢
poeKkImoHHbIM 3kpanoM Star. Hoytoyk HP Inte]™ Core ™ 2.7 Hz- 3 mit. MO®Y
Laser Jet 1132MFP- 1 .

3.2. UudopmanuonHoe odecrieueHne 00ydeHust
Ilepeuenp pexkoMeHayeMbIX Yy4eOHbIX u3naHui, HWHTepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JINTEPaTyphI

KHuroo0ecneueHHOCTh

bubanorpaguueckoe onucaHue U3IAHMUSI Ocnopuas/ |~ "
(aBTOP, 3arJ1aBHeE, BH/I, MECTO M IO/l M3IAHUS,| TOMOJHHTEIbLHAS b Guby. | PTEKTPOHHbIE
KOJI.CTP.) JuTeparypa . pecypcebl
PAIYPA | cieray
["abpuensy, O. C. OCH https://



https://znanium.ru/catalog/product/2202349

Xumus : 10-if kimace (6a30BbIN YPOBEHB) : znanium.ru/

yaeonuk / O. C. I'abpuensn, U. I. OcTtpoymos, catalog/

C. A. CnagkoB. — 6-¢ u3f., ctep. — MoCKBa : product/
[TpocBemienue, 2025. — 129 c. : un 2202349
["a6puesy, O. C. OCH https://
Xumus. 11-it xnacc (6a30BbIi ypOBEHbD) : Znanium.ru/
yaeonuk / O. C. I'abpuensn, U. I'. OcTtpoymos, catalog/

C. A. CinagkoB. — 6-¢ u3f., ctep. — MoOCKBa : product/
[Ipocsemenue, 2025. — 131 c. : ui. 2220381
["munka, H. JI. OCH https://
O6mas xumus / I'maaka H. JI. — Mocksa : book.ru/book/
KuoPyc, 2026. — 749 c. 960008
Hukonbckuii, A. B. Mot https://
Xumust : yaeOHuk u npaktukym st CI1O / urait.ru/
Hukonsckuit A. b., CyBopos A. B. - bcode/562271
2-e u3n., iep. u nom. - Mocksa : FOpaiit, 2025.

-507 c.

Batires, O. C. ITOIT https://
Xumust. JlabopaTopHbIi IPAaKTUKYM U COOPHUK urait.ru/
Banay : yueoHnoe nmocooue aist CIIO / 3aiie O. bcode/598650
C. - Mockaa : FOpaiit, 2026. - 202 c.

MaprteiHosa, T. B. o1 https://
Xumus : yueOHuK u npaktukym ais CIT1O / urait.ru/
MaprteiHosa T. B., Apramonosa U. B., ['ogyHoB bcode/583623

E. b. ; mox pen. Mapreinosoii T. B. - 2-e u3n.,
ucrp. u gon. - Mocksa : FOpaiit, 2026. - 368 c.

Ulebenes, 10. A. ITOII https://
Xumust : yaeonuk juist CI1O / Jlebenes 1O. A., urait.ru/
Danees . H., ['ony6eB A. M., lllanosan B. H. ; bcode/584524

mox oomr. pea. ®aneesa I'. H. - 2-e uzn., nep. u
mon. - Mockaa : FOpaiit, 2026. - 445 c.

JleOenes, 10. A. o https://
Xumust. 3ajauHuK : yaeOHOe mocodue s urait.ru/

CIIO / mon pen. @aneesa I'. H. - Mockaa : bcode/561902
Opaiit, 2025. - 238 c.

Oneiinnkos, H. H. o https://
Xumust. AITOPUTMBI PEIICHHS 337249 ¥ TECTHI : urait.ru/
yuebHoe nocobue mist CI1O / Oneitnukos H. H., bcode/585088

Mypasbesa I'. I1. - 3-e u3n., ucnp. u gom. -

Mockaa : FOpaiit, 2026. - 249 c.

4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEFHOHN
JAUCIHUIIJINHBI

Kontpoir ®W omeHka pe3ylbTaTOB OCBOEHUS  y4eOHOM  AMCIUIUIMHBI

OCYILECTBIISIETCS IPENOAABaTeIeM B MPOLECCE MPOBEACHUS NPAKTHUUYECKUX

3aHATHH ©  JTA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKKE BBITTOJIHECHHUS

OOyYarOIIMMUCS UHANBUYAJIbHBIX 3aJaHUH, UCCIIEIOBAaHUH.
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PesyiabTaTnl 00y4yeHus
(0CBOEHHbIE YMEHMNSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOABI KOHTPOJIS U
OlIEHKH Pe3YJIbTATOB 00y4eHusl

V-1. BpiBIATH XapakTepHblE MPU3HAKK U
B3aMMOCBA3b  W3YYCHHBIX  IIOHATHH, IPUMEHATH
COOTBETCTBYIOLIUE MOHATHS IIPU OIIMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHUYECKHX BEILECTB U
UX MPEBPALECHUN; BBIABIATH B3aUMOCBSA3b XUMHUYECKUX
3HaHUH C MOHATHAMM M IIPEACTABICHUSAMH JAPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB

YcTHbIH onpoc (cobeceroBaHme)
[IpakTHKO-OpUEHTHPOBAHHBIC
3aJaHuS
KoHnTtponbnas padora (1 cem.)

V¥-2. Mcnonp30BaTh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKIYHapOJHOTO COK03a TEOPETHUYECKON U
INPUKJIAJHOM XMMHMM W  TpPUBUAIbHBIE Ha3BaHUSA
BaXHEHIIMX BELIECTB (ITHJIEH, alEeTWIEH, TJIULEpPUH,
¢denon, Qopmanbrerun, yKCycHas KHCIOTa, TJIHMIIMH,
yrapHbIi ra3, YIJIEKUCHBIA Tra3, aMMMaK, TralleHas
U3BECTh, HErallleHas W3BECTb, IHTbEBAas coja U
JIPYIrUX), COCTaBJIATH (HOPMYJbl HEOPTraHWYECKUX U
OpraHMYECKHUX BEIIECTB, YPAaBHEHUS XMMHUYECKHUX
peakuuii, OOBICHATb HUX CMBICI; IOJATBEPKIATh
XapakTepHblE  XMMHMYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOUIMMHM OJKCIEPUMEHTAMH U  3aIUCAMH
YpPaBHEHUN XUMHUYECKHUX PEAKIINHI

YcTHbI onpoc (codecenoBaHme)
[TpakTHKO-OpHEHTUPOBAHHBIE
3aJaHHs
Kontponbnas pabora (1 cem.)

Vy-3. VYcraHaBiuBaTh IIPUHAJIEKHOCTh
M3Y4YECHHBIX HEOPTAaHUYECKUX U OPTaHUYECKUX BELIECTB
K ONpEIENICHHbIM KjlaccaM W TpyNIaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEHUIIINE CBOKWCTBA

YerHbIi onpoc (cobece10BaHme)
[IpakTUKO-OpHEHTUPOBAHHBIE
3aJaHuS
KonTponbhas pabota (1 cem.)

V-4. Onpenensatb BUIbI XUMHUYECKUX CBS3€H
(koBajieHTHAsi, UOHHAs, METAJNINYECcKasi, BOJOPOIHAs),
THIIBI KPHUCTAJUIMYECKUX peIeToK BEIIIECTB;
KJIACCU(DHUITMPOBATh XUMHUYECKHE PEAKITHHI

YceTHbIi onpoc (cobece10BaHme)
[TpakTUKO-OpHEHTUPOBAHHBIE
3aaHAS
KonTponbaas pabota (1 cem.)

V-5. IlpoBoguTh pacyerbl IO XUMHUYECKUM
dopMynaM W ypaBHEHHSM XHMHUYECKHX pEaKIui ¢
HCIIOJIb30BaHNEM buznyecKkux BEJIUYMH,
XapaKkTepU3yIOIIMX  BEIIECTBA C  KOJIWYECTBEHHOMN
CTOPOHBI: MacChl, 0O0beMa (HOpPMaJbHBIE YCJIOBHS)
rasos, KOJIMYECTBA BEIIIECTBA; UCIIOJIb30BATh
CUCTEeMHbIE XHMHUYECKUE 3HAHUS JUIsl [PUHATHS
peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHLIX CUTYyalUsIX,
CBSA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

YceTHbIi onpoc (cobece10BaHme)
[IpakTHKO-OPUEHTUPOBAHHBIE
3aJJaHus
Konrponsnas padora (1 cem.)

V-6. IlnanupoBaTh U BBINOJIHATH XMMHUYECKUN
HKCHEPUMEHT (KaueCTBEHHbIC PEAKLUU Ha KAaTHOHBI U
aHUOHBI, (YHKIMOHAJBHBIE TPYIIBl OPraHUYECKHX
COEMHEHUI naeHaTypauus O€JIKOB IpU HarpeBaHUM,
[BETHBIC pEakUuu OEJKOB; TPOBOAUTH PEAKIUU
MOHHOro  OOMEHa, OIpeleNiaTh Cpely  BOAHBIX
pacTBOpOB, pelIaTh SKCIEPHUMEHTAJbHBIC 3a/Ja4d Ha
pacrio3HaBaHME HEOPraHMYECKMX M OpPraHUYecKuX
BEIIECTB) B COOTBETCTBHUM C MPAaBUJIAMH TEXHUKHU
0e30macHOCTH IHpu OOpalleHuH C BEIIEeCTBAMHU U
1abopaToOpHBIM o0opynoBaHuEM; MIPEJICTaBIISTh
pe3yabTaThl XMMHYECKOIO JKCIEpUMEHTa B (opme

JlaboparopHbie pabOTHI,
npakTHyeckas paboT
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3allMCHM  YPAaBHEHMM COOTBETCTBYIOILIMX PEAKLUHU W
(GopMyIMpOBATh BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

V-7. AHanu3upoBathb XUMHUYECKYIO
uH(pOpMaNHKIO, MOTYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB
(cpenctB MaccoBoil mHpopmanuu, ceth VHTepHET U

JIPYTHUE)

BrinosiHeHUE TpaKTUKO-
OPUEHTUPOBAHHBIX 3aJaHUI.
JlaboparopHbie paOOTHI.

V-8. CobmogaTe mpaBmiia  IKOJOTHYECKU
1eIecoo0pa3Horo TMOBEACHUS B OBITY U TPYAOBOM
JIeATETLHOCTH B IIEJIIX COXPAHEHUsSI CBOETO 3/I0POBbS U
OKpY’KaroIeu MPUPOIHOMN cpepl; YUYUTHIBaTh
OMacHOCTh  BO3JIEUCTBHUSI HA IKUBBIE OPraHU3MBI
ONpECICHHBIX BEIECTB, MTOHUMAsI CMBIC TOKa3aTess
MPEAEIbHON JONYCTUMOW KOHIIEHTPALUH

VYeTHBI onpoc
JlaGopaTopHbie paboThI,
npakTuyeckas padot

V-9. Bnagetb OCHOBHBIMM METOJIaMH HAyYHOTO
IIO3HaHUA BCUICCTB n XUMHNYCCKUX SIBJICHWIN
(mabmronenue, U3MEpPEHHE, SKCIIEPUMEHT,
MOJICIUPOBAHNE); BJIAJIETh CHCTEMOM 3HAHUM O
METOAAaX HAyYHOr0 TMO3HAaHUS SBJICHUM MPUPOJIBI,
HCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAyKaxX W YMCHUAMU
MPUMEHATh 3TH 3HAHUS TMPU SKCHEPUMEHTAIBHOM
UCCIICIOBAaHUKM  BEHIECTB W I OOBSCHEHUS
XUMUYECKUX SIBIICHUW, HMMEIOIIMX MECTO B IPHUPOJE
HpaKTPIIIGCKOﬁ JACATCIIBHOCTHU YCJIOBECKa u B
MMOBCEHEBHOMN KHU3HH.

Peenue npaxTuko-
OPHUEHTHPOBAHHBIX
TEOPETUUECKUX U
JKCIIEPUMEHTAIIBHBIX 3aJaHUI

3HATb:

3-1. Bnagerp cucteMoil XUMHYCSCKUX 3HAHHM,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE TTOHSATHUS
(XMMUYECKHUI AJIIEMEHT, aToOM, DJIEKTPOHHAs 000JI0YKa
aToma, S-, p-, d-dJEKTpOHHBIC OpOUTATM aTOMOB, WOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEMEeHb OKHWCJICHUS, XHWMHYECKas CBSI3b, MOJIb,
MOIIIpHAas Macca, MOJIPHBIA 00bEM, YTJIEepPOIHBIH
ckelneT, (DYyHKIMOHANIbHAS TPYIINA, paJuKall, H30MepHs,
H30MEpHI, TOMOJIOTUYECKUM pan, TOMOJIOTH,
YIIIEBOJIOPOBI,  KHUCIOPOA- U a30TCOJAEpIKaIINe
COCMHEHUs, OWOJOTHMYECKH AaKTHBHBIC BEIIECTBa
(yrneBoapbl, KHUpbI, O€JIKH), MOHOMEp, MOJHUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC
COCAUHCHUS, KpHUCTAJINIMIECKasd peIICTKaA, THIIBI
XHUMHUYCCKUX peaKLII/II\/'I (OKI/ICJII/ITGJIBHO-

BOCCTAaHOBUTCJIIBHBIC, 3K30- u OHAOTEPMHUYCCKUC,
peakiMu HMOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  AJEKTPOIUTHYECKAs AMCCOLMALMS,
OKHUCJIUTEIb, BOCCTAHOBUTEND, CKOPOCTb XMMHUYECKON
pCaKknun, XUMHYICCKOC paBHOBeCI/Ie), TCOPHUHU U 3aKOHBI
(Teopuss  XMMHMUYECKOTO  CTPOEHHS  OPraHUYECKUX
Bemects A.M.bytnepoBa, Teopusi 3JIEKTPOIUTHYECKOU
JMCCOLIMAINH, Ileproanueckuii 3aKOH
JA.M.MenneneeBa, 3aKOH  COXpPaHEHHUS  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH.

YcTHBIM onpoc.
XUMHUYECKHI TUKTAHT.
[TpakTuyeckue paboTHI.
JlaGopaTopHbIie pabOTHI.

Konrponsnas pabora (1 cem.)
JuddepennnpoBaHHbIi
3a4€T (2 ceM.)

3-2. CdopmupoBaTh NPEICTABICHUA: O XUMHYECKOU
COCTaBJIIIOLIECH €CTECTBEHHOHAYYHOW KAapTHHBI MHpA,

Pemenue npakTuko-
OPUCHTHPOBAHHBIX
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poJIM XMMHHM B IIO3HAHMM SIBJICHUU IIPUPOIBI, B TEOPETUYECKUX U
(OpPMHPOBAHNN MBILUIEHUS U KyJIbTYphl JINYHOCTH, €€ 9KCHEPUMEHTAIbHBIX 33aHUH.
(YHKIMOHATIBLHONH T'PAaMOTHOCTH, HEOOXOIUMOM ISt YcrHbIii onpoc (cobecenoBanme)
pelieHusl MpakTHYECKUX 3a7ad M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/0pOBBIO U
MIPUPOAHOM Cpejie.

5. OCOBEHHOCTH OCBOEHUS TUCIUILJIMHBI IS
WHBAJIMIOB U JIUI] C OTPAHUYEHHBIMA BO3MOKHOCTAMMU
310POBbS

OOyueHue JHIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 370pPOBbS  IPHU
HEOOXOJMMOCTH  OCYIIECTBIIIETCS Ha OCHOBE aJanTHPOBAHHOW paboueit
IporpaMMbl  C  HUCIOJIb30BAaHUEM  CICIHUAIBHBIX ~ METOJIOB  OOy4YeHUs W
TUIAKTAYECKUX  MaTepHalioB, COCTaBIEHHBIX C Y4YeTOM  OCOOCHHOCTEH
MCUXO(PU3NIECKOTO PA3BUTHS, WHIAUBUAYATHHBIX BO3MOXXHOCTEH W COCTOSHHS
3I0POBbS TAKUX OOyYaromuxcs (00y4Jaronierocs).

B 1mensx ocBoeHmss ydeOHOW MporpamMMmbl JWCIHWIUIMHBI WHBAIHIAMU |
JUIIAMU C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMU 3/10pOBbsi Koepk obecnieunBact:

JUTSI MHBJIMJIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS I10
3pEHUI0: pa3MeIleHHe B JOCTYIHBIX JJIsi OOyYaIOUTUXCS, SBIISIONINXCS CICTIBIMU
Wi CcIa0OBUASMIIMMU, MECTaX W B aJalTUPOBAHHOW QopMe CIpaBOYHOM
uHPOpMAIIMU O paCHUCAaHWHM Y4YEOHBIX 3aHATUH; TPUCYTCTBHE AaCCHCTEHTA,
OKa3bIBAIOILIETO oOyyaroremycs HEO0OXOIUMYIO MIOMOIIIb; BBIITYCK
ATbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEepUaioB (KPyMHBIA MpUT wiIH
aynuohane);

JUTSI MHBJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbBSI T10
CIIyXY: HaJJISKAIMMHA 3ByKOBBIMH CPEJICTBAMH BOCIIPOHM3BEICHNE HH(DOpMAITUH;

JUTSI WHBJIMIOB W JIAIl C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMHU 370POBBS,
UMEIOIUX  HApYIIEHWUsS  OMOPHO-ABUTATEILHOTO  almapara:  BO3MOXKHOCTh
OecnpenaTCTBEHHOTO JTOCTYIa 00yJaronuXcsl B y4eOHbIE TIOMEIICHHUS, TyaJleTHBIC
KOMHATHI M IPyTHe TTOMEIICHHSI, a TAK)Ke MPEOBIBAHKE B YKa3aHHBIX TOMEIICHUSX.
OobpazoBanue 00yJaIONINXCS C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI MOXKET
OBITh OpPraHM30BaHO KaK COBMECTHO C JPYIHMH OOYYarOIIMMHCS, TaK U B
OTJENIbHBIX TPYTIaXxX WIA B OTICIHHBIX OPraHU3aINsIX.
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