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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 CIELHMAIIMUCTOB CpeHEro 38eHa B cooTBeTcTBUM ¢ DI'OC
no crnennansHoctn CIIO 13.02.02 TermuocHaOXeHUE U TEIUIOTEXHUYECKOE
o0opynoBaHue, ykpynHEHHas rpynna crnenuanbHocted 13.00.00 Dnexrtpo- u
TEIUIODHEPIreTHKA.

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
OCBOEHMS YUeOHOU IUCHUILINHBI:

[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 BBISABIISITh XapaKTEPHbIE MTPU3HAKHA U B3aUMOCBSI3b H3YUEHHBIX MOHITHUH,
MIPUMEHATh COOTBETCTBYIOIIHWE IIOHSATUA IPU ONUCAHUU CTPOECHUS W CBOWCTB
HEOPraHWUYECKNX W OPraHWYECKHWX BEIIECTB W HX IPEBPAIICHUN; BBISBISTH
B3aHMMOCBSI3b XMMWYECKUX 3HAHWW C MOHATHUSIMU W TPEACTABICHUSMHU APYTUX
€CTECTBCHHOHAYYHBIX IPEAMETOB;

y-2 HCTIOJIb30BATh HAUMEHOBAaHUS XUMUYECKUX COEJIMHEHUI
MEXKIYHAPOIHOTO COK03a TEOPETUUYECKON W MPUKIIAJIHOW XUMHUHM U TPUBHUAIbHbBIC
Ha3BaHMs BaXKHEHIMX BEIIECTB (ITWJIEH, AalleTWICH, TJHIEepUH, (EHO,
dbopmanbaerua, YKCyCHas KHUCJIOTa, TJWIMH, yrapHbli ra3, YIJICKUCIBIN Tas,
aMMUaK, TallleHas W3BEeCTh, HEraiieHass HW3BeCTb, NMUThEBas COJAa U JPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHMUS
XUMHUYECKUX PEAKIUH, OOBICHITH WX CMBICI;, TMOJATBEPXKAATh XapaKTepHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU U
3alMCSIMUA YPABHEHUM XUMHUUYECKUX PEAKLINM;

V-3 ycraHaBiMBaTh MPUHAJICKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMNPEIACICHHBIM KjaccaM W TpyIIaM COEIUHECHUH,
XapaKTEPU30BaTh UX COCTAB U BAXXHEUIIINE CBOMCTBA;

V-4 onpenensiTh BUAbI XUMUYECKHX CBs3ed (KOBaJEHTHas, HWOHHAsi,
METaJUTMYECKasi, BOJOPOJIHAS), THUIbI KPUCTAUNIMUYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIUU;

Y-5 mnpoBoauTh pacdeThl MO XUMHYECKUM (opMylaM U ypaBHEHHUSIM
XUMUYECKUX  pEakKUMid €  HCIOJIb30BaHUEM bu3nueckux  BETUYHH,



XapaKTepU3yIOIMINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, OO0BeMa
(HOpMaJIbHBIE YCJIOBHS) ra30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BATh CUCTEMHBIC
XUMUYECKUE 3HaHUS [UJIl MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

VY-6 niaHupoBaTh U BBIMOJHITH XUMUYECKUI HKCIEPUMEHT (KaueCTBEHHBIC
peakIuu Ha KAaTHOHBbl W AHUOHBI, Ha (PYHKIIMOHAIbHBIC TPYMIbl OPraHUYECKUX
BEILIECTB, HA alIbJICTUIbI, KpaxMaJ, YKCYCHYIO KUCIIOTY; IIBETHBIC peaKIuu OEJIKOB;
MPOBOJAUTH PEAKIIMM HWOHHOTO OOMEHAa, OMNpeJessaTh Cpely BOJHBIX PAaCTBOPOB;
pemaTrh JKCIEpUMEHTAIbHBIE 3aJa4yd Ha paclO3HABAHUE HEOPraHWYECKUX U
OpraHMYECKUX BEIECTB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKU O€30MaCHOCTU
py OOpaIllEeHHUU C BEIIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBAHUEM; MIPEACTABIISTh
pe3yibTaThl XMMHYECKOTO JKCIepUMEHTa B (GOpMe 3amuch  ypaBHEHUUH
COOTBETCTBYIOIIUX pEaKIuii U (QOpMyIHpOBaTH BHIBOJABI HAa OCHOBE OTHX
pE3yIbTaTOB;

V-7 aHanmu3upoBaTh XUMHUYECKYIO HMH(POPMAIHIO, TIOJY9aeMyl0 M3 Pa3HbBIX
MCTOYHUKOB (CPEACTB MAacCOBOM MH(pOpMaLuH, ceTb UHTEpHET U ipyrue);

V-8 cobmronath mpaBuiia JKOJIOTHYECKH 11€J1I€CO00PA3HOIr0 TMOBEJICHUS B
OBITY W TPYJIOBOW JEATEILHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3J0POBbSI H
OKPY’KAIOIIEW NPUPOJHOU CPENbl; YUUTHIBATH OMACHOCTH BO3JCHCTBHS HA JKUBbBIC
OpraHu3Mbl OIPECICHHBIX BEIIECTB, NMOHUMAas CMBICI MOKa3aTels NpeacabHON
JIOITyCTUMOM KOHLIEHTPALINH;

V-9 Binanerb OCHOBHBIMH METOJAaMHM HAy4YHOTO TO3HAaHHUS BEMIECTB U
XUMUYECKHUX SBJIICHUHN (HAOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCITMPOBAHUE);
BJIQJICTh CUCTEMOM 3HAaHUM O METOJAX HAYYHOrO II03HAHUS SBJICHUW IPUPOJBI,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX W YMEHHSIMU HPUMEHSTh 3TU 3HAHHUS HpPU
HKCIEPUMEHTAILHOM HCCIEJOBAHUU BEIIECTB U VISl OOBSCHEHHS XMMHUYECKUX SIBJICHUH,
MMEIOINX MECTO B NPUPOAEC TMPAKTUYECKOW JCATEIbHOCTH YEJIOBEKA W B
MOBCEHEBHOM JKH3HHU;

V-10 npumeHsiTb 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX IO3HAHUS
BEIIECTB W XUMHUUYECKUX SBJICHUH JUisi OOydYarommxcsi C OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI;

V-11 ucnonb3oBarh pesibeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI.bpaiins
JUTSL 3aITUCH XUMUYECKUX (POPMYIT JIJIS CJICTIBIX U CTA0OBUASIINUX O0OYYArOITUXCS.

3HATh:

3-1 Biamerb CUCTEMOW XHWMHYECKHUX 3HAHUW, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATaOIIMe IMOHATHS (XUMHYECKUH DJIEMEHT, aToM, >JCeKTPOHHAs
o0oyiouka aroma, S-, p-, d-3JEKTpOHHBIE OPOWUTATM aTOMOB, WOH, MOJIEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHUECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, PYHKITMOHATbHAS
rpynmna, pajuKan, HW30MEpHUs, HW30MEphbl, TOMOJIOTHYECKHH psa, TOMOJIOTH,
YIJIEBOJIOPO/BI, KHUCIOPOJ- M a30TCOJEpXKAIIUe COCIUHEHUS, OHOJOTHYECKHU
aKTUBHBIC BEIIeCTBa (YIJICBOIbI, )KHPHI, OCITKH ), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIE COCAMHCHHS, KPUCTA/UIMUECKas PEIIeTKa, THIIbI
XUMHYECKHUX peakiui (OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIC, 9K30- "



OHAOTEPMUYECKHE, PpEaKIHH HWOHHOTO OOMEHa), pacTBOP, JJICKTPOJHTHI,
HEJJICKTPOJIUTHI, ANEKTPOJUTUYECKAS JIACCOLMALINS, OKHCJIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM peaklnh, XHUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XHUMHYECKOIO CTPOCHMSI OpPTraHMYECKUX BEIECTB
A.M.bytiiepoBa, TeOpHUsl SICKTPOJIUTHYECKON JUCCOLUUALMU, TEPUOIUYECKUN
3akoH J[.Ml.MeHneneeBa, 3akOH COXpPAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU; (PAKTOJOTHUYECKHUE CBEJICHUS O CBOMCTBAxX, COCTARE,
MOJIydeHUH | O€30MacCHOM HCIOJIB30BAaHUM BAXKHEHIIUX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOW NEATEILHOCTH YEJIOBEKA;

3-2 cdopmupoBaTh MPEACTABICHHUS: O MATEpUAIBLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHUM INPUPOJBI; O MECTE U 3HAYEHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAYK M €€ pPOJIM B OOCCIEYCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH TTPOOJIEM IKOJIOTUUECKOM, SJHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3JAaHUN HOBBIX MATE€pPUAJIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B obecrieyeHU N pPalMOHAIBHOTO
MPUPOJIONIONB30BaHusl, B (OPMUPOBAHUKM MHPOBO33PEHUSI U OOIIEH KyIbTypbl
YeJIOBEKa, a TakKXKe HKOJIOIMYECKU OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
310POBBIO U IPUPOIHOU CpELE.

OcBoeHue cojaepKaHus Y4eOHOW JHCIHMIUIMHBI «XUMHUS» OOCCIICUMBACT
JOCTHKCHHE CTYICHTAMU CIEAYIONINX PE3YIbTaTOB:

»  auunocmmle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOIMIECTBEHHBIX OTHOIIICHUH.
(pu3n4ecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOTO W  0Oe3omacHOro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOW JESATEIILHOCTH TEXHOJOTUYECKOW W COIHMAIBLHOM
HATPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJIHATH TAaKyIO JIESITEIbHOCTB;

MHTEPEC K Pa3indHbIM chepaM mpoPecCHOHATBHON JESTEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mnpodeccuu U peaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHWIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTHYECKOTO BOCITUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, TTOHUMAaHHE BJIUSHUS
COIMAJTbHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, 0OCO3HaHUE TTI00ATBHOTO XapaKTepa SKOJIOTHIECKHUX MpooIiem;

IUTAHWPOBAHWE W OCYIIECTBICHHE JCUCTBUN B OKpPYXKAlOIICH cpele Ha
OCHOBE 3HAHUS IIeJIel YCTOMYNBOTO Pa3BUTHS YEJIOBEUECTRA;

AKTUBHOE HEIPUATHE JCUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;




YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIC SKOJIOTHYCCKHE IOCIICICTBHUS
MPEANPUHUMAEMBIX JIEMCTBUH, IPEIOTBPAIIATh UX;

pacHIMpeHre OMbITa AEATETHHOCTH SKOJIOTUYECKON HATIPABICHHOCTH;
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B IMOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHTATCIIBCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKTY JIFOJbMHU U IMO3HAHUS MUPA;

OCO3HAaHME IICHHOCTH HAyYHOU IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
MIPOCKTHYIO M UCCIIEI0BATEIBCKYIO JICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

> Memanpeomemuble:

OBJIa/IeHe YHUBEPCATbHBIMU YUeOHBIMHU MO3HABATEIbHBIMY 1€/ CTBUSIMHU:
Oazoevle 1o2uyecKue 0eucmeus.

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3UpPOBaTh  IpoOsIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBCHHBIH TNpPH3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuuKanuu u 0000IIeHHS;

ONPENCNATh 1IN JEATEeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HUX
JIOCTYKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHS B  paccMaTpHBAEMbBIX
SIBJIEHUSX

BHOCHTh KOPPEKTHBBI B  JICITCIBHOCTH, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB IEJISIM, OTICHUBATH PUCKHU MOCIIEICTBUMA JIEATEILHOCTH;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX MTPOOJIEM;

0a306vle Uccied08amenbCkue 0elucmeus.

BJIAJETh HaBBIKAMU y4eOHO-HMCCIIeIOBATEIHCKOM " MTPOCKTHOM
NeSATETbHOCTH, HAaBBIKAMH pa3pelieHus PooIeMm;

CIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSTEIILHOMY ITOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOO0B MO3HAHMS;

OBJIAJICHUE BHUJAMHU JICATCIHHOCTH IO IIOJYYEHHIO HOBOT'O 3HAHUS, €ro
WHTEpIIpeTalluk, TPeoOpa3oBaHUI0 M TPUMCHEHHIO B PA3IUYHBIX Yy4eOHBIX
CUTYyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATILHBIX MPOSKTOR,;

dbopMupoBaHHEe HAYYHOTO THIA  MBIIUICHHUS, BJIaJCHUE  HAy4YHOU
TEPMHUHOJIOTHEH, KJIIOUCBBIMH TOHATHUSIMH U METOIAMHU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NESATETFHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIH3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PCeIIeHUs, HaXOAWTh apryMEHTHI IS JTOKa3aTelIbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE€ PCIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

pa3pabarpiBaTh TUIAH PEIISHUs] MPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOUTUXCS
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MaTepHAIbHBIX M HEMATEPUATIbHBIX PECYPCOB;

OCYIIECTBIISThH IICJICHANIPABICHHBIM MOWCK TEPEHOCa CPEJCTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHAITBHYIO CPEy;

yYMETh TEPEHOCHUTHh 3HAHWS B TO3HABATEIBHYIO W MPAKTHYECKYIO 00JacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, ITPEIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS;

paboma ¢ uHpopmayuei:

BJIQ/ICTh HABBIKAMU TIOJTYUYCHUS HHPOPMAIMH U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENLHO  OCYIIECTBJISATh  IOUCK,  aHajiu3, CUCTEMATU3alUI0 |
MHTEpHIpEeTanio HHGOPMAIMH PA3IUYHBIX BUJIOB U (OPM MpECTaBICHUS;

co37aBaTh TEKCThl B pPa3IWYHBIX (opmMaTax C ydYeTOM Ha3HAYCHUS
uHDOpMAIIMU W  TCJICBOW  ayJUTOpUU, BBIOMpass ONTUMAIbHYIO (Qopmy
MPE/ICTABIICHUS U BU3yaJIU3aINH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(OpPMAITUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-3THYECKUM HOPMaM;

WCIIOJIB30BaTh  CpPeACTBA HMHGPOPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3alad ¢ COONIOAICHMEM TpeOOBaHWUN JPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THTUEHBI, PECypCcOCOEpEKCHHs, TPABOBBIX M  OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301aCHOCTH;

BIAJCTh  HABBIKAMM  pAacloO3HAaBaHUS W 3alIUTBl  WHQPOPMAIIUH,
nHOOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

OBJIa/IeHIe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:
obuenue:

pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

COBMECMHAs 0esIMENbHOCHLb.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUYTBHON
paboThI;

NpPUHUMATh ICJIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPIAMHHUPOBATh JIEHCTBUS TIO €€ JOCTI)KCHHIO: COCTABJIATH IUIaH JEHCTBUM,
pacmpenensaTh pojid ¢ YYEeTOM MHEHHH YYacCTHHKOB, OOCYXKIAaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYAJILHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBIISTh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIHsIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;
OBJIa/IeHIe€ YHUBEPCATbHBIMHU PEryJATHBHBIMU AeHCTBUSIMM:

CAMOOP2AHUZAYUSL:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATCILHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATETBLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITENILHO  COCTaBIATh IUIAH PEHICHWs TPOOJIEMbIl C  ydYeTOM




HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMUPOBAHHUIO M MPOSBICHUIO HIUPOKOW HSPYIULUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATHE CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb;

CAMOKOHMPOTb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJaJeTh HABbIKAMU  [IO3HABAaTENbHOM  peQuieKCMM Kak  OCO3HaHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBaHUI;

UCTIOJIb30BaTh MPUEMBI pedICKCUH ISl OIICHKU CUTYyalluH, BBIOOpA BEPHOTO
peneHns;

YMETh OLEHHMBATh PUCKHM M CBOEBPEMEHHO NPUHUMATHh PELICHHS IO HX
CHIKEHHIO;

npunamue cebs u Opy2ux arooel.

IPUHUMATh ce0sl, MIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYIUX JIFOAEH IPU aHAIIM3€E PE3yJIbTaTOB
NEATENbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX JIOEH Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH JPYroro 4eaoBeKa.

TeXHUK-TEIIOTEXHUK JIOJKEH 00J1aaTh OOIUMU KOMIETCHIIMSIMHU:

OK 01. Bsibupare cnocoObl pemieHus 3agad  MpodecCHOHATbHOM
JeATENbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHauu3a U
MHTEpHpEeTalud HHPOPMaLIUK, U HTHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHITTOJIHEHHUS
3a/1a4 NpohecCUOHANBHOU EeATETbHOCTH.

OK 04. DddextrBHO B3aMMOJEHCTBOBaTh M pabOTaTh B KOJUJICKTHBE U
KOMaH/Ie.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYXaroIien Cpebl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHWH KIIMMAaTa, MPUHIIUIIBI
OepeXJIMBOTO NPOU3BOACTBA, 3(PPEKTUBHO [EHCTBOBaThH B YpPE3BBIYAMHBIX
CUTYaLIMSIX.

1.4. PexomeHnayeMoe KOJIHYECTBO YACOB HA OCBOEHHME NMPOrpamMMmbl y4ueOHOM
AUCUMILIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku odyudatroiierocst 66 4acoB, B TOM YHUCJIE:
00s3aTeNbHON ayAUTOPHON yueOHON Harpy3ku oOydaromierocst 62 yaca.



2. CTPYKTYPA U COJAEP) KAHUE YUYEBHOM JUCHUTIIMHBI
2.1. O0bem yueOHOI JTUCHUILIMHBI U BUAbI y4eOHOH PadoThI

Bun yue6Hoii padoThl

O0beM yacoB

MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 66
Oo0s3aTesbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 62
B TOM YHCIIE!
n1abopaTopHble pabOThI 20
NPAKTUYECKUE 3aHATHUS 18
KOHTPOJIbHBIE paOOTHI
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno)
Koncynbranuum 4
CamocrosiTeibHasi padoTa o0yuyaromerocs (Bcero) 0

B TOM YHCIJIC:

CaMOCTOSITEeNIbHAsI paboTa HaJl KypCOBOU paboToM (ITPOEKTOM) (eciu
npeoycmMompeno)

HUmoecosas ammecmayus 6 popme (yrazams)

1 cem. — KOHTp. paod.,
2 ceM. - 3a4eT C OIl.
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2.2. TemaTnueckum

IUIaH U copepxanue ydeoHoi rucuumianabl CO0.01.09 Xumus

HanmenoBanme Conep:xanue y4eOHOr0 MaTepuasia, JJadopaTopHbie padoThl U NPAKTHYECKHE Oo0bem Yposens
pa3aesioB U TeM 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4ammxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMS
(eciu npedycmompeHul)
1 2 3 4
Paszpnen 1. OcHOBBI CTPOEHHS BelleCTBA
Tema 1.1. Crpoenue | Conep:xkaHue y4eOHOr0 MaTepHuaJia
aToMoB  xuMHYeckHX | CoBpeMeHHass MoJielb CTPOCHHMS aromMa. OJEKTpPOHHas KOHQUrypauus aroma. 2 1,2
3J1EMeHTOB M mnpupoaa | Knaccudukanus XUMUYECKUX IJIEMEHTOB (s-, p-, d-amementsl). M30Tombl, OCHOBHOE U
XHMHUYECKOH CBA3H BO30Y’>KJI€HHOE COCTOSIHME aToMma, TruOpuau3anusi aTOMHbIX opoOurtaneil. Pemenue
MPAKTUYECKUX 3aJIaHUN HA COCTABIICHUE AIEKTPOHHO-TpadUUIecKuX (OpMyI FIEMEHTOB
1-4 nepuonoB.
BanenTtHble a51eKTpoHBI. BaneHTHOCTb. OJEKTpOHHAs MPUPOAA XUMHUYECKOH CBS3H.
DIIEKTpOOTpULIATENbHOCTh. KoOBajeHTHast CBsA3b, €€ Pa3HOBUJIHOCTH M MEXaHHU3MBI
oOpa3oBanusi (OOMEHHBI M JOHOPHO-aKIeNnTOpHbINH). MoHHas cBA3b. MeTrainueckas
cBs3b. BopopoaHas cBsi3b. PemieHune nmpakTUYeCKUX 3aJaHUl Ha paclo3HABaAHUE THUIIOB
XMMHMYECKHUX CBS3€M U UCHOJBb30BAHUE XUMUYECKON CUMBOJIMKYA U HA3BAaHUW COEIMHEHUN
[0 HOMEHKJAType MEXIYHApOJHOr0 COK3a TEOPETUYECKOW W MPUKIATHOM XHMHHU H
TPUBHAIBHBIX HA3BaHUW MJII COCTaBICHHUS XUMHUYECKHX (OPMYJ JBYXAaTOMHBIX
COoeIMHEHUI (OKCUAOB, CYIb(UIOB, THIPUAOB M T.I.) WU JAPYTUX HEOPraHUYECKHUX
COCIMHEHUI OTJEIbHBIX KJIACCOB. THIBI KPUCTAIUTMYECKUX PELIETOK.
Tema 1.2. | Coaep:xanne yueOHOro MmaTepuaja
Iepuoanyecknii 3akoH | I[IpakTHyeckue 3aHITHS
U Tabd/ImMua H.MA. | TIpaktuueckass pabora 1 «CocraBieHHEe SIEKTPOHHBIX (OPMYJ arOMOB M HOHOB. 2 1,2
MenneneeBa XapakTepruCcTHKa 3JIEMEHTA M0 €r0 MOJIOKEHUIO B [leproanyeckoil cuctemMe XUMUYECKHX

aneMeHToB .. MenaeneeBay

Ilepronnueckas cucrtema xumuueckux daeMeHToB .M. MenneneeBa. @uznueckuii
cmbicn  Ilepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HUMH IMPOCTHIX U CIOXHBIX BEIIECTB B
COOTBETCTBUU C IMOJOKEHUEM XUMHUUYECKOTO 3jieMeHTa B llepumoaudeckoi cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuoguueckoro 3akona /.M. Menzeneesa.
[Iporno3er JI.M. MenpaeneeBa. OTKphITHE HOBBIX XHMHYECKHX DJEMEHTOB. PereHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3aALUI0 XUMUYECKUX

2JIEMEHTOB «MeTalanuecKkue / HeMeTaIUIMYECKHUE CBOﬁCTBa, QJICKTPOOTPULATCIBHOCTD U
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CPOJICTBO K 3JIEKTPOHY XMMHUYECKHX 3JEMEHTOB B COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM H TMOJOKEHUEM B IMEPHOJUYECKON CUCTEME XMMHYECKHX 3ieMeHToB J[.U.
MenneneeBay.

Pazngea 2. XumMuyeckue peakumu

Tema 2.1. Tunsi
XHUMHYECKHX pPeaKIui

Conep:xaHue y4eOHOro MaTepuaJia

IIpakTHYecKue 3aHATHS

[TpakTrueckast padota Ne 2. Knaccudukanus u TUIIBI XUMHUUYECKUX PEaKUUN C ydacTUEM
HEOpraHM4YecKux BelecTB. OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XUMHMU M PAcyeThl 110
dopMynaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIHA. 3aKOHBI COXPAaHEHHS MAaCChl M SHEPTHH.
VYpaBHEHUsI OKUCIIEHUSA-BOCCTaHOBiIEHHUs. CreneHb oOkucieHus. OKHCIAUTENb U
BOCCTAHOBUTENb.  OKHUCIHTENBHO-BOCCTAHOBHUTEIBHBIE  pEakIUHd B TPHUPOJE,
NPOM3BOJICTBEHHBIX MpOIeccaX M JKU3HEAEATENbHOCTH OpraHm3MoB. OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIN TIOTEHIIHAI CPEIBL.

CocraBnenue ¢GopMys CIOXKHBIX BellecTB. Pemienue 3agau Ha pacyeT MaccoBOM JOJH
(Macchl) XUMHUYECKOTO 2JIEMEHTA (COSUHEHNsT) B MoJIeKyJie (cMecr). Mobh Kak eTMHUIIA
KoJIn4ecTBa BellecTBa. MossipHas Macca. 3akoH ABoraapo. MossipHblii 00beM ra3os.
OTHOCHTEIbHAS TUIOTHOCT T'a30B. BRIUUCIECHHS 110 XUMHYECKHM (hopMyJiam.

1,2

[Ipaktuyeckast padora Ne 3. CocraBieHne YpaBHEHUH XUMHMUYECKUX pEaKIUil: peakuuu
COCIVHEHUs, pa3loKeHus, 3amelieHus, oOmeHa. CocTaBieHHE U YypaBHHUBaHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  METOJOM  3JIEKTPOHHOro  OajaHca.
TunuuHple HeOpraHMYECKHE OKUCIUTEIN U BOCCTAHOBUTEIH.

1,2

[Ipaktuyeckass pabora Ne4. BpluucieHuss 1Mo XUMHUECKUM YypaBHeHUsM. Pacuer
KOJJMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB M MPOAYKTOB peakiuu. Pacder
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PpEAKIMU COCIUHEHHUs, €CIH OJHO U3
BEIIIECTB JIaHO B M30BITKE W/WJIM COIEPKHUT IpuMecH. PacueT MaccoBoi Ui 0ObeMHOM
JIOJIA BBIXOJA NPOJYKTA PEAKIMH COCIUHEHHS] OT TEOPETUYECKH BO3MOXKHOro. Pacuer
00BEMHEBIX OTHOIIICHUIH T'a30B.

1,2

Tema 2.2,
DJIeKTPOJTUTHYECKAS
AUCCOLUALNS "

MOHHBIIA 00MeH

Cojep:kanne y4e0HOro0 MaTepuaa

Teopus snexkTponutudeckoil aucconuanuu. Peakumm nonHHoro obmena. CocraBieHue
peaxiuii H'OHHOTro 0OMeHa B MOJIEKYJIIPHOM U HMOHHOM BHJIE.

I'maponu3 coneil. 3HaueHue TruApoiau3a B OHOJIOTMYECKHMX OOMEHHBIX IpoLEeccax.
[IpuMeHeHne ruaponmn3a B IPOMBIIIIIEHHOCTH.

CocraBneHne ypaBHEHMH XUMHUYECKMX pEaKUUH € yd4acTUEM IPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX HJIEMEHTOB,;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM M aM(OTEpHBIX THUAPOKCHJIOB, HEOPraHUYECKUX

1,2
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COJICH, XapaKTEPU3YIOLUX UX CBOMCTBA.

JlabopaTopHble 3aHATHSA

Jlaboparopuas pabota Nel «Peakniuu HOHHOTO OOMEHay

HccnenoBanue ycinoBUi MPOTEKaHUs peakLUii HOHHOro oOMeHa 0 KOHIa (IpoBeleHue
peaKIyii, COMPOBOXKIAIOMIUXCS BBIMAJACHUEM OCaJKa, BBIACICHHEM Ta3000pa3HOro
BellecTBAa M OOpa30BaHMEM MaJOAMCCOLMHUPOBAHHOTO coeauHeHus). CocraBieHue
YPaBHEHUH peakUUi B MOJIEKYJISIPHOM U HOHHOM BUJIE.

2,3

Jlaboparopnas pabota Ne 2 «Peakiuu ruponnsa conei»

HccnenmoBanue cpenbl pacTBOPOB CoJicH, 0Opa3oBaHHBIX CHIIBHBIMH M CJIA0BIMHU
MPOTOJIUTAMH, U UX PEaKlUil ¢ pacTBOpaMH Ienouu u kapbonata Hatpus. CocraBieHue
pEAKLHI THIPOJIN3A COJICH.

2,3

Pa3znen 3. Kunernueckue 1 TepMOJAMHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSA XUMMHYECKUX PeaKIuii

Tema 3.1.
KuHeTnueckne
3aKOHOMEPHOCTH
NPOTEeKAHNUS
XHMHUYECKUX pPeakuuid

Coneprxanue yue0HOro MaTepuajia

Xumnueckue peakiuu. Knaccudukanus XUMHUYECKUX peakiuii: 1mo (a3oBoMy COCTaBy
(rOMOTEHHBIC U TETEPOTEHHBIE), M0 MCIIOIb30BAHUIO KaTaau3aTropa (KaTaIUTHYECKHE H
HekaTanuTudeckne). CKOpPOCTh pPEakluu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB:
HPUPOJBI PEArHpYIOMINX BEHIECTB, KOHICHTPAIMH pPEarupylomuX BEMIECTB (3aKOH
neiictBus Macc), Ttemneparypbl (mpaBwio Baunt-T'odda), mmomanun peaknmoHHOR
NOBEPXHOCTH, HAIW4MsA KaTaiauzaropa. Ponb  Kartaim3aTopoB B INpHPOAE U
IOPOMBIIIJICHHOM MPOU3BOJICTBE. DJHEPrHsi aKTUBAllMU. AKTHBHUPOBAHHBIA KOMILIEKC.
Katanmzaropsl u karanm3. Pomp kaTanu3atopoB B HpPUPOJE M MPOMBIIUICHHOM
POU3BOJICTBE.

JlabopaTtopHble 3aHATHSA

Jlaboparoprass pabora Ne3 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUH OT
KOHIICHTPAIIUN PEearnpyoIUX BEIIECTB U TeMIepaTypb». MccienoBanue 3aBUCUMOCTH
CKOpPOCTH PEaKIMU OT KOHIIEHTpauuu. VccienoBanue 3aBHCUMOCTH CKOPOCTH PEaKIHH
OT TEMIIEPATYPHI.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHW Ha aHAIHU3 (DAKTOPOB, BIMSIONMIUX Ha
U3MEHEHHUE CKOPOCTH XUMHUYECKOW PeaKIuu

1,2

Tema 3.2.
TepMmoanHaMuUYecKue
3aKOHOMEPHOCTH
NMPOTEKAHUS
XHUMHYECKHX PpPeakuuii.
PaBHoBecue

Conep:xxaHue y4eOHOro MaTepuaJia

Knaccudukanus XUMHUYECKUX peakIuil: mo TerioBoMy 3¢ (dekTy (9K30TepMHYECKHE,
SHJOTEPMUUYECKHE), 10 00paTUMOCTH (0OpaTuMbie U HeoOpaTumbie). TernoBbie 3 PeKThI
XUMHYECKHX peakiuil. TepMmoxumuueckue ypaBHeHHs. Pacdersl TemioBoro sddekrta
peaxkuuu.

OOpatumocTh peakuuidi. XHMHUYECKOE PABHOBECHE M €r0 CMEIICHHE TMOJ JICHCTBHUEM
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XHUMHYECKHX peaKuui

pa3In4HbIX (PAKTOPOB (KOHLIEHTPAIMS pEareéHTOB WJIM MPOAYKTOB PEAKIMH, JaBJCHUE,
TeMmreparypa) JUlsl CO3/aHUSl ONTHMAalbHBIX YCJIOBUH IPOTEKAaHUS XUMHUYECKHX
nporeccoB. [Tpunnun Jle-lllatense. BrnusHue pasnnyHbX (aKTOPOB Ha HM3MEHEHHUE
PaBHOBECUS XMMHUYECKMX peakuuil. Poilb cMeIneHns paBHOBECHS B TEXHOJOTHYECKUX
npoueccax

JlabopaTtopHble 3aHATHSA

Jlaboparopuast pabota Ne 4. «/3yueHue BIMSHUS PA3THYHBIX (PAKTOPOB HA CMEIICHHE
paBHOBeCHsI». PerieHne npakTHKO-OpUEHTHPOBAHHBIX AKCIIEPUMEHTAIBHBIX 3aJJaHUN Ha
HN3YUCHUC BIUAHUA U3MCHCHUSA KOHICHTPAIUNU BEIICCTB, PCAKIUHN CPCAbl U TCMIICPATYPhI
Ha CMEIICHUE XHMHYECKOro paBHOBecus. CpaBHEHHE MOJYYCHHBIX pE3yJbTaTOB C
TEOPETUIECKH NMPOTHO3UPYEMBbIMU Ha ocHOBe npuHIMna Jle [llaTense.

1,2

Pa3zneu 4. IncnepcHbie cUCTEMBI

Tema 4.1. lucnepcHsbie
cucrteMbl M (akTopbl
HUX YCTOHYUBOCTH

Conep:xxaHue y4eOHOro MaTepuaJia

Hucnepcueie cucremsl. Kommonnnele cucremsl. VicTuHHBIE pacTBOpHI. PacTBopeHune kak
¢uzuko-xumuueckuii mporecc. PactBopbl. CrnocoObl TNPUTOTOBIIEHUS PAaCTBOPOB.
PactBopumocTs. MaccoBast 10511 pacTBOPEHHOro BellecTBa. lIpenenbHO nomycTuMble
KOHIEHTPAallMd W HX HCIIOJIb30BAHWE B OIIEHKE JKOJIOIMYECKON Oe30MacHOCTH.
Knaccudukanus nucnepcHsix cucteM mo coctaBy. CtpoeHue U GpakTopbl yCTOHYHUBOCTH
JUCTEPCHBIX crucTeM. Pacro3HaBaHuEe MCTUHHBIX PACTBOPOB, KOJUIOMAHBIX PACTBOPOB U
rpy0onucnepcHbix cucreM. CtpoeHue Murleiuibl. PaccenBanue cBera NMpHu NpOX0XKICHUN
CBETOBOTI'O IyYKa Yepe3 ONTHUECKHU HEOJAHOPOAHYI0 cpeny (3dpdexra Tunnans). Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX  PAacUETHBIX 3aJaHUN Ha  JUCIEPCHBIE  CHUCTEMBI,
UCIIOJIb3yEMble B OBITOBOM W MPOU3BOJICTBEHHOM NEATEIbHOCTH YENIOBEKa, C MO3UIUI
9KOJIOTUYECKON 0e30MacHOCTH IMOCHEACTBUI M TPaMOTHBIX pELIeHHH mpolieM,
CBSI3aHHBIX C XUMUEH

KonTponbHas pabota no pazaenam 1 — 4 «O0mas Xumus»

Tema 4.2.
HccnenoBanue CBOMCTB
AUCHEPCHBIX  CHCTEM
Jid) b | HX
HIeHTU(PUKAIUT

Copep:xaHue y4e0HOIro0 MaTepuaJa

JlabopaTopHble 3aHATHS

JlaGopaTopnass pabora Ne 5. «[IpuroroBneHue pacTBopa 3aJaHHON KOHIIGHTpAIlWH,
OIpE/IeNICHUE PEAKLIUU CPELIbI».

1,2

Jlaboparopuas pabota Ne 6 «[lomyueHue AMCIIEPCHBIX CHUCTEM M HCCIEAOBAHUE UX
cBoiicTB». IlomydyeHue M U3y4yeHHE CBOMCTB JUCIEPCHBIX CHCTEM pPa3HbIX BHUJIOB:
CYCI€H3UH, 3MYJIbCUHU, KOJUIOUJHOTO pacTBopa. CpaBHEHHE CBOWMCTB HCTUHHBIX U
KOJUIOMAHBIX PACTBOPOB, BBISIBICHUE OCHOBHBIX PA3JIMYMI MEXKTY HUMH.

1,2

Pa3zpnen 5. CTpoeHune u CBOICTBA HEOPraHUYECKHUX BelleCTB
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Tema 5.1.
Knaccupuxaumus,
HOMEHKJIaTypa "
CTpoeHHe
HEOPraHu4ecKuX
BellecTB

Conep:xanue y4eOHOro MaTepuaJia

[IpenmMer HeopraHuveckod XUMHUU. B3auMOCBSI3b  HEOPraHMYECKHX  BEHIECTB.
Knaccudukanus Heoprannyeckux BemecTB. [IpocThie U Cl0KHBIE BEIIeCTBA.

OcCHOBHBIE KJIACCHI CJIOXHBIX BEHIECTB (OKCHABI, THIPOKCHIBI, KHUCIOTHI, COJIH).
Homenknarypa ¥ Ha3BaHHWE HEOPraHMYECKHX BEIIECTB HCXOAS W3 HMX XHUMHUYECKOU
dbopMyIbl WM COCTAaBIEHUE XMMHUYECKON (POpPMyJIbl MCXO/d M3 Ha3BaHUS BEIECTBA I10
MEXIYHAPOJAHON WM TPUBHAIILHOM HOMEHKJIAType. Pellenre npakTH4ecKux 3alaHui 1o
KJIacCU(pUKallMU, HOMEHKIIaType U XUMHUYECKHM (OpMyliaM HEOpraHMYECKHX BEIECTB
pa3IMYHBIX KJIAaccoB (Ha3bIBaTh M COCTABIATH (POPMYJBI XMMHUYECKHX BEIIECTB,
OTIpeAeIATh IPUHAUIEKHOCTD K KIIAcCy).

ArperatHble cocTOsSHUS BemlecTBa. Kpucrammueckue u amopdHbie BemiecTBa. THIBI
KPUCTAUTMUECKUX PpEHIeTOK (aToMHasi, MOJCKYJspHas, HWOHHAs, MeTaJJIM4ecKasi).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOW PpEIIETKH.
Mexmornekyisipable  B3aumoaecTBus. COBpEMEHHBIE TNPEACTaBICHUS O CTPOEHUHU
TBEPJIBIX, XKHUJIKHUX U Ta3000pa3HbIX BemiecTB. KuaKue KpUCTaLIbI

Tema 5.2. ®Dusuko-

Copep:xxaHue y4e0HOIr0 MaTepuaJa

XUMHYEeCKHe CcBoiicTBa | Metayutel. O0mue Gpu3ndeckue 1 XUMHYECKHE CBOCTBAa MeTa/uIOB. CIIOCOOBI MOTYYCHHUS 1,2
HEOPraHU4eCKuX MeTtaiioB. CocCTaBlIeHHE YpPaBHEHUI peakUui D3JEKTPOJIM3a pacIiulaBOB U pPacTBOPOB
BellecTB coJiell. 3HaueHNe METAJUIOB U HEMETAJUIOB B IIPUPOJIE U KUZHEIESATEIHOCTH YeIOBeKa U
opranu3zMoB. Koppo3usi MeTayioB: BUABI KOPPO3UH, CIIOCOOBI 3aLIUTHl METAIOB OT
KOPpO3UH.
Hewmeramnpl. OOmue ¢usnueckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB. THUMHMYHBIE
cBoiictBa MetayuioB 1Y- YII rpynm. Kimaccudukamus u HOMEHKIATypa COCTUHEHUIH
HeMmeTayioB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IpHUpoJe. XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJIEH U
Ip.). 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOWCTB HPOCTBIX BEIECTB, BOAOPOIHBIX
COEJIMHEHMH, BHICIIUX OKCHJIOB M TUAPOKCUIOB
Tema 5.3. | Conepxanue y4eOHOr0 MaTepuasa
IIpousBoacreo OO61ue nmpencTaBieHHsl O MPOMBIIIIEHHBIX CIIOCO0aX MOTYYeHHs] XUMUYECKUX BEILECTB 1
HEOPraHU4eCKuX (Ha mpuMepe NMPOU3BOCTBA aMMHAKa, CEPHON KUCIIOTBHI).
BemecTB. 3HaveHue W | UepHas u 1BeTHas MeTautyprusi. [IpakThdeckoe TpPUMEHEHHE OJIICKTPOJIH3a ISt
NpuMeHeHHe B ObITY M | IOJTyYeHHsS UICJIOYHBIX, MHIEJTOYHO3EMENbHBIX METauIoB M amoMuHusA. CTEKIo u
HA NIPOU3BO/ACTBE CHWJIMKaTHAasl IPOMBIIIIEHHOCTh. [Ipobiaema 0TX00B ¥ MOOOUHBIX TPOAYKTOB
IIpakTHYecKHe 3aHATHA
ITpakTtuueckass pabota Ne 5. PemieHne mNpakTUKO-OPHEHTHPOBAHHBIX TEOPETHUYCCKUX 1,2
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| 3a/IaHMI HA CBOMCTBA U MOJYyYECHUE HEOPIaHUYECKUX BEIECTB.

Pa3zngesn 6. CTpoeHue U CBOIICTBA OPraHM4eCKNX BelleCTB

Tema 6.1.
Knaccupuxanus,
CTpOeHue "
HOMEHKJIaTypa
OpPraHuYecKux
BelleCcTB

Conep:xaHue y4eOHOro MaTepuaJia

IIpenmer opraHuYeckod XUMHM. B3auMOCBS3b HEOPraHMYECKMX M OPraHU4eCcKUX
BEIIECTB. XUMHUYECKOE CTPOCHHME KAK IIOPSAOK COCAVHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO HUX BaJeHTHOCTU. OCHOBHBIE IOJOXEHUS TEOPHUM XUMHUYECKOIO CTPOEHUS
oprannyeckux coenuHenud A.M. bytnepoBa. VYriepoaHblli CKeNeT OPraHHUYECKOM
MOJIEKYJIbl. MOJIEKYJIIpHbIE U CTPYKTYpHBIE (pa3BEpHYThIE, COKPAILCHHBIE) XUMHUECKUE
¢dopmynbl. 3aBHCHMOCTH CBOWCTB BEHIECTB OT XHMHYECKOTO CTPOCHHS MOJIEKYJI.
N3omepuss u u3zomepsl (CTPYyKTypHas, TreoMeTpuyeckas (LUC-TpaHC-U30MEpHs).
Kpatnocts xummueckoil cBsizu. [lonsitue o QyHkuMoHanbHOM rpymme. [IpuHIuUIbI
KJaccu(UKalM OpraHUYeCKMX COCAMHEHMHA. MexayHapoaHass HOMEHKIAaTypa |
IPUHLIKIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN

IIpakTHyeckure 3aHATHSA:

[Ipaxtuueckass pabora Ne 6. HomeHknaTypa OpraHWYeCKHX COEIUHEHUN OTACIbHBIX
KJIaCCOB (HACBHILICHHBIC, HEHACHIIIEHHBIE W apOMATHUYECKHE YTIEBOIOPOABI, CIHPTHI,
(dbeHobl, anbIeruabl, KETOHBI, KapOOHOBBIE KUCIOTHI M ap.) CocTaBieHWE TOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYyNl OpPraHUYeCKUX BEIIECTB OTIEIBHBIX KJIAcCOB,
WCITIOJIB3YSl MX Ha3BAHUS 110 CUCTEMATHIECKON HOMEHKJIAType.

12

Tema 6.2. CsoiicTBa
OpPraHuYecKux
coeIMHEeHH

Conepxanue y4eOHOro MaTepuaJia

Tunbl opraHuyeckux peakuuil. DOUZMKO-XUMHYECKHE CBOMCTBA  OPraHUYECKHX
COCJMHEHUI OTIENBHBIX KIJIACCOB (OCOOCHHOCTH KIACCU(PHUKAIIMA M HOMEHKJIATYPHI
BHYTPH KJIacca; TOMOJIOTHYECKUU psajg W obOmias dopmyina; wu3omepus; (Gusndeckue
CBOICTBa; XUMUYECKHE CBONUCTBA; CIIOCOOBI MOTYUYCHHS ):

- MpedenbHble YrieBoAopoabl. ['opeHne meTaHa Kak OJMH W3 OCHOBHBIX HCTOYHUKOB
TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA PUPOJHBIX YIIEBOIOPOAOB, HAXOXKACHNUE
B [IPUPOJIE U IPUMEHEHUE AJIKAHOB;

- HempedesbHblE M apoMaTHyecKue yriaeBoxopoabl. llomumepusanmst 3TuaeHa Kak
OCHOBHO€ HAIPABIICHHE €ro MCHOJb30BaHUA. l'OpeHue aneTuwineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKHU U PE3KU METAILJIOB;

- KUCJIOPOJCOeprKalINe COeAUHEHUs (CIIUPTHI U MPpocThie 3upsl, HeHOoIbl, ambAeTUIbl U
KETOHBI, KapOOHOBBIE KHUCIOTBI M HX Mpou3BOjAHBIC). llpakTHueckoe NpUMEHEHHE
STWICHIJIMKOJS, ruiepuHa, ¢enona. Ilpumenenue Qopmanbaerunaa, ameraibAeruia,
YKCYCHOW KHCJIOTHI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motolye cBoicTBa
MbLIa. JKupsI.
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- a30TCo/IepKAIIUE COSAMHEHHS (AMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).

IIpakTH4yeckue 3aHATHS

[Ipaktuyeckast pabora Ne 7. CocraBiieHHE YpaBHEHUH peaklIWi, XapaKTEePH3YIOIINX 1,2
XMMHUYECKHE CBOMCTBA OPraHMYECKUX COECAMHEHUI.
Tema 6.3. | Conepxxkanme y4eOHOro MaTepuaja
Opranuueckue [Tpon3BOJICTBO OpraHMYECKUX BEILIECTB: MPOMU3BOJCTBO METaHOIa, nepepadoTka HedTu. 1
BelllecTBa B | [lommdTHieH Kak  KPYMHOTOHHAXXHBIM — TPOMYKT  XMMHUYECKOTO  MPOM3BOJICTBA.
JKH3He/esITeJIbHOCTH [Tpumenenne stuneHa. [Ipon3BoaCTBO ¥ IPUMEHEHHE KaydyKa U PE3UHBI.
yeJioBeKa. CuHTeTHYeCKHE M HCKYCCTBEHHBIE BOJIOKHA, UX CTpOE€HME, cBoMcTBa. IIpakTHueckoe
IIpousBoacTBo H | UCTIOJb30BAHUE BOJIOKOH.
NpUMeHeHue CuHTeTHYECKHEe IMICHKU: W30JIALUS JUIsl IPOBOJOB, MEMOpaHbI JUIsl ONPECHEHUS BOJBDI,
OpPraHUYecKHuX 3alIUTHBIE IUICHKU JUIs aBTOMOOWJIEH, IUIaCTBIpH, XHUpyprudeckue mnoBs3ku. Hosele
BellecTB B | TEXHOJIOTMH JAJIbHEHIIET0 COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MaTepUaIOB.
NPOMBILLIEHHOCTH Ponb opranndeckoil XMMUU B pELICHUM MPOOJIeM 3HEPreTHUecKoi O0e30macHOCTH, B
Pa3BUTHH MEIWIMHBI, CO3JaHMH HOBBIX MAaTEpUANOB, HOBBIX HCTOYHUKOB HSHEPTHUU
(anpTepHATUBHBIE UICTOUHUKHU SHEPTUH).
IIpakTHyecKue 3aHATHS
[IpakTuyeckast padora Ne 8. B3auMocBs3b MEXy KJIacCaMH OPraHUYECKUX COCIUHEHHM. 1,2
OCHOBHBIE IPOMBIIIIJIEHHBIE METO/bI IPOU3BOJICTBA OPraHUYECKUX BELIECTB
Pa3gen 7. KauecTBeHHbIE peaknui 00HAPYKeHUS] HEOPTaHHYECKUX U OPraHMYeCKHX BellleCcTB
Tema 7.1. | ConepxkaHue y4eOHOro MaTepuaJjia
OOHapy:xeHue JlabopaTopHble 3aHATHS
HEOpPraHu4ecKux KayecTBeHHBIE XMMHUYECKHE PEaKIUH, XapaKTepHbIe i OOHAPYKEHUSI HEOPTaHUYECKUX 1,2

KaTHOHOB U aHHOHOB

BelIecTB (KaTMOHOB M aHMOHOB). CocTaBieHHE YypaBHEHUN peakiuil OOHapyXeHUs
KaTHOHOB [—VI rpymnm u aHHOHOB, B T.4. B MOJIEKYJIIPHON M HOHHOM (hopMmax.

Peakuuu oOHapykeHHs HEOpraHMYECKHUX BELIECTB B PEAIbHBIX 00BEKTaxX OKpY:Karolen
CpElBI.

OO6HapyxeHHe HEOpraHWYecKuX BelecTB (kaTMoHOB [—VI rpynn wim aHMOHOB) ¢
MCIIOJIb30BAaHUEM KAYECTBEHHBIX aHAIMTUYECKUX PEAKLIUH.

JlaGoparopHas pabota Ne 7 «AHanuThyeckue peakuuu kKatuoHoB [—VI rpynn u
QHUOHOBY.

[IpoBeneHNe KayeCTBEHHBIX pEaKLUi, UCHOJIb3YEMBbIX Al OOHapy>KeHUs KaTHOHOB I
IpynIbl Ha npuMmepe kathuoHa ammonus, Il rpynmel Ha npumepe Oapus, III rpynmer —
amromunus, xxeneza (II u III)., IV rpynnsl — cBunIa u Meau. Onucanne HaOII01aeMbIX
ABJICHUI U COCTABJICHUE XUMUYECKUX PEAKLIUH.
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[IpoBeneHne KaueCTBEHHBIX pEaKLUi, HCMHONb3YeMbIX JUIs OOHApy>KEHUs AaHUOHOB:
kapOonarta, ¢ocdara, cynbdara, xjmopuna u ap. Onucanue HaOIIOIaEMBIX SBICHUN H
COCTABJICHUC XUMHUYCCKUX peaKHI/II\/'I.

Tema 7.2. | ConepxkaHue y4eOHOro MaTepuaJjia
Oo0Hapy:xeHue IIpakTH4YecKHe 3aHATHA:
OpPraHM4YeCcKUuX [Tpaktuueckas pabora Ne 9 KadecTBeHHbIE XMMHYECKHE PEAKIMM, XapaKTCPHBIE IS 2,3
BellleCTB  OT/EJbHBIX | 0OHAPY>KEHUS OTHAENBHBIX KJIACCOB OPraHUYECKHUX COCIUHEHUN: (PEHOJIOB, albJIETUIOB,
KJ1accoB € | KpaxMaja, YKCYCHOM KHCJIOTHI, aMHHOKHCIOT u Ap. J[eHarypauus OenkoB mpu
HCI0JIb30BAHUEM HarpeBaHWM, I[BETHbIE peakuuu OenkoB. (CocTaBleHWE Ka4YeCTBEHHBIX peaKIUil
KAa4eCTBEHHBIX 0OHapyXEHHUSI OPraHUYECKUX COeIMHEHUN OTIENbHBIX KJIACCOB.
peakumii Pemenune skcnepuMeHTanbHBIX 3a7a4 Ha MPOBEJACHUE KAYECTBEHHBIX PEAKIUN U
pacno3HaBaHWE OPraHNYECKUX BEIIECTB.
Paznen 8. Xumusi B ObITY M NPOU3BOJACTBEHHOH JesiTeILHOCTH 4enoBeka. UcciienoBanue M XMMHUYECKHit
aHaJan3 00beKTOB Ouochepbl
Tema 8.1. Xumus B | Coaep:kaHue y4eOHOro MaTepHuaJia
ObITY u | JlabopaTopHbIe 3aHATHS
NPOM3BOIACTBEHHOM DKoyioruueckasi ~ 0€30MacHOCTh  TMOCJEICTBHM  OBITOBOM W MPOM3BOACTBEHHOM 1,2
ACATEIbHOCTH JESTEIbBHOCTH 4YEJIOBEKAa, CBsI3aHHAs C IepepabOTKOMl BELIECTB; IMOUCK M aHaIU3

yejJoBeKka XMMHYECKHI
aHaJIu3 Npod BOJBI

XUMHUYECKOH HMH(OpMalMM M3 Pa3IUYHbIX HCTOYHHKOB (HayyHas W y4yeOHO-HaydHas
JUTEpaTypa, cpecTBa MaccoBoi MHpopmanuu, cets MHTEepHeT U apyrue). Ilogroroska
HH()OPMAITMOHHBIX COOOIICHUH (Mpe3eHTAINH) 110 KETAHHIO.

Knaccudukanuss npo6® Boabl MO BUAY M HA3HAYCHHIO, MCXOJS U3 €€ XMMHUYECKOTO
coctaBa. OpraHoyieiTHYECKHE CBOWMCTBA (3amax, MPO3pavyHOCTb, LIBETHOCTb, MYTHOCTBH)
BOJbl. KHCIIOTHOCTE M 1IENOYHOCTH BOABI. pH cpeasl m METOABl €e OIpeaesieHUs.
KectkocTh BoAbI U MeTOAbI ee ompeneneHus. CylmHOCTh MeTofa THUTpoBaHUS. Bumsl
YKECTKOCTHU BOBI (BPEMEHHAs U MOCTOsIHHAS ). JKeCTKOCTh BOJIBI KaK MPUYKMHA BHITIAICHUS
OCaJKOB MU 00pa3oBaHUS COJICOTJIOKEHUH, HMEIOUMX MecTo B ObITy U Ha
IIPOU3BO/ICTBE.

CocTtaB coJieid, BBI3bIBAIOIIUX KECTKOCTh BOJbl. XMMUYECKUE MPOLECCHI, YCTPAHSIONIINE
KECTKOCTh BOJbl. YPAaBHCHUS XUMHYECKHX PEAKINH, HUIUTFOCTPUPYIONIUX MPOIIECCHI,
MPOUCXOSIINE TPU YCTPAHEHUHU >KECTKOCTH. YCTpaHEHHWE BPEMEHHOH KECTKOCTU
OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoObl yCTpaHSHHSI TOCTOSTHHOM JKECTKOCTH.
[TokazaTenu kauecTBa MUTHEBOM BOBI (paboTa C HOPMATUBHBIMU JOKYMEHTaMH ).
HccnenoBanne XMMUYECKOTO COCTaBa Mpood BOJBI:

JlabopaTtopHas pa6ota Ne 8 «OuucTKa BOJIBI OT 3arpsI3HCHUIN.
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Hcnonp3oBanue MeTONOB (PUIBTPOBAHUS M aACOPOLUM IS OTIACIICHUS 3arps3HEHUN B
ucciaenyemMoi mnpode Boabl. BpiOop MeToga OYMCTKM B 3aBUCMMOCTH OT BHIA
3arps3Henus. CpaBHeHUE YPPEKTUBHOCTH PA3IMYHBIX METOI0B OUMCTKH BOJIBI B PA3HBIX
yCIoBHSX (B 1a00paTOpUH, B JOMAITHUX U MOJIEBBIX YCIOBHUSX).

JlaGopatopHas padota Ne 9 «OnpeneneHue KecTKOCTH BOJIbI U CIIOCOOBI €€ yCTPaHEHUS.
CriocoObl ycTpaHEHHUs BCEX BHJOB JKECTKOCTH B 3aBHCUMOCTH OT CoOcCTaBa coJiei
JKECTKOCTU. PelleHne HKCIIEpUMEHTAIbHOM 3aladyd Ha BBIABICHUE BPEMEHHOW U
IIOCTOSIHHOM KECTKOCTH BOJIBI.

JlaGopatopnast padora Ne 10 «MccnenoBanue mnpengokKeHHOro o0bekTa OHocdepsl 1Mo
OJIHOMY ITOKa3aTeJIIo»

KoncyabTanumu 4

Bcero 66

Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHS y4eOHOr0 MaTepualla UCIOJIb3yIOTCS Cleyolue 0003HaueHus:

1. — 03HaKOMUTENbHBIN (Y3HaBaHHUE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHUE IEATEIILHOCTH 110 00pa3sily, HHCTPYKLNH, METOJUUYECKUM PEKOMEHAlUAM WU MO PYKOBOJICTBOM
MIPEno1aBaTesis);

3. — IpOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellieHHe MPOOJIEMHBIX, CHTYallMOHHBIX 3a/1a4)




3. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI INCHUTIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPUAJILHO-TEXHUYECKOMY
o0ecre4YeHHu o

Ayn.1206 KaOunet xumuun

VYuebnas mebens Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, 10cKa
MeJIoBas TPEXCEKIMOHHAs-11T., mKad KHWKHBIA OIIT., TOJIKA HAaBECHas SIIT.,
CTCHJ HMH(POPMAIMOHHBIN- | T, ,[JITaKaTHAIA-21IT., MEPUOJUYECKAsT  CHCTEMa
XUMHUYECKUX DJIEMEHTOB, Ta0JIMIla PAaCTBOPUMOCTH, pa3lIaTOUYHBIA Marepuan C
KOHCIIEKTaMH JCKIUH, TabnuIamMH, WLTIOCTPALIUSMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUN, MaTepUaIIbI
TEKYIIEro KOHTPOJS, METOJUYECKHE PEKOMEHJAIMM [0 PEeIIeHUI0 3ajad.
Kommerotep mpemomaBatenss  Pentium  E5300; Ilpoektop SANYO ¢
MIPOCKITMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopaTtopusi XUMUHA

OOopynoBaHHEe U MaTE€pUANBL IUCTUILIATOP, J1a0OpPaTOPHbIE MOMKU JJii MBIThS
MOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXMMHUYECKHE BECHI, CYIIMUJbHBIN MIKaQ,
MydenbHas Meyb, IUIMTKA DSJIEKTPUYECKUEe, BOJSHbIE OaHW, pePpakTOMETpHI,
CHEKTPOPOTOMETPHI, dboTodrneKTpoKOIOpUMETP,  pH-METphl,  3IEKTPOJbI
KOMOMHHMPOBAHHbIE, BUCKO3UMETPBI, TEPMOMETPBI, JEHCUMETpPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MMUIIETOK MEPHBIX, MITATUBbI JJIs1 IPOOUPOK,
npoOHpKOepKaTeNH, TUIAHIIETKN JUIsl KalelbHOr0 aHajin3a, IpOOKU PEe3UHOBBIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI sl OJIYUYEHHS Ta30B, (PUIBTPHI,
WHJUKAaTOpHas OyMara, pe3sMHOBBIC TPYIIH, IIMATENH, JOXKEIKH (HaphopoBbIe s
COKUTaHHsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIC, TPYOKH CTEKJISIHHBIC,
PE3WHOBBIC IUIAHTH, MaKeT XpoMorpadpuueckor kojoHku. CTon nabopaTopHbIe-
12mT., BeITSKKA 2T., TyMOa 20mT., mKad 1isd J0OKyMEHTaUud U 000py10BaHUS
SwrT., 10cKa MeIoBasi TPEXCEKIMOHHAs- 1 IIT.

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcosB,
JAOIOJHHUTEJbHOM JIUTePaTyphbl

KnurootecneueHHocTn
bubaunorpaguueckoe onncanue u3IaHNs OcHoBHasn/ KoI-B0.5K3
(aBTOp, 3ar/1aBHE, BU/I, MECTO H 'O/l U3IAHUS, | JONOJHUTEIbHASA T DekTpoHHbIE
KoJIL.CTp.) JuTeparypa B Ouou. pecypcel
CIIoIY
["a6puensy, O. C. OCH https://
Xumus : 10-i1 kiacc (0a30BbIi ypOBEHB) : Znanium.ru/
yaeonuk / O. C. I'abpuensn, U. I'. OcTtpoymos, catalog/
C. A. CiiagkoB. — 6-¢ u3., ctep. — MocCKkBa : product/
[IpocBenienue, 2024. — 129 c. : un 2157258
["abpuens, O. C. OCH https://
Xumust. 11-# kmace (6a30BbIi YPOBEHB) : Zznanium.ru/
yeOHuK / O. C. I'abpuensn, U. I'. OctpoymoB, catalog/
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https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258

C. A. CnagxoB. — 6-¢ u3., ctep. — MocCKkBa : product/

[Tpocsenienue, 2024. — 128 c. : wi. 2157262

['munka, H. JI. OCH https://
OO0m1as XuMHuS : Y4eOHUK ISl CPETHETO urait.ru/

npo¢ecCHOHATBLHOT0 00pa3oBaHus / bcode/569091

H. JI. I'nunka ; mox penakuueit B. A. [Tonkosa,
A. B. badbkoBa. — 20-e u3., nepepad. u gomn. —
Mockga : M3narensctBo FOpaiit, 2025. —

717 ¢. — (IlpodeccronaibHOE 0Opa3oOBaHUe).

Hukonbckuii, A. B. ITOIT https://
Xumust : yaeOHuK U npaktukym st CI1O / urait.ru/
Hukonsckuit A. b., CyBopos A. B. - bcode/562271
2-e u3n., iep. u nom. - Mocksa : FOpaiir, 2025. -

507 c.

Batires, O. C. ITOIT https://
Xumust. JlabopaTopHblii IPAaKTUKYM U COOPHUK urait.ru/
Banay : yueonoe nmocooue aist CIIO / 3aiies O. bcode/562277
C. - Mockaa : FOpaiit, 2025. - 202 c.

Tynukun, E.W. 0TI https://
OO011ast 1 HeOpraHuyeckasi XuMUsl: Y4eOHHK JUIs urait.ru/
CpeaHero npodeccuoHaIbHOro o0pa3zoBaHust/ bcode/533954

E.N.TynukuH.— 2-e u3f., ucup. 1 10In.—
Mocksa: U3narensctBo FOpaitt, 2025.— 419c.
— (IlpodeccuonanbHoe 00pa3oBaHuUE).

MapTtsiHoBa, T. B. o https://
Xumus : yueOHuk u npaktukym s CI1O / urait.ru/
MapteiHoBa T. B., Apramonosa U. B., ['omyHOB bcode/560792

E. b. ; mox pen. Mapreinosoii T. B. - 2-e u3n.,
mcnp. u gon. - Mocksa : FOpaiir, 2025. - 368 c.

Ulebenes, 10. A. ITOII https://
Xumust : yaeonuk st CI1O / Jlebenes 1O. A., urait.ru/
Danees I'. H., ['ony6eB A. M., lllanosan B. H. ; bcode/537876

o oomr. pea. @aneesa I'. H. - 2-e uza., nep. u
mon. - Mockaa : FOpaiit, 2024. - 431 c.

JleOenes, 10. A. o https://
Xumust. 3aJauHuK : yaeOHOe Toco0ue s urait.ru/

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

Onetinukos, H. H. ot https://
Xumus. AIITOPUTMBI PEIICHUS 331249 U TeCTHI : urait.ru/
yuebHoe nocobue mist CI1O / Oneitnukos H. H., bcode/562542

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

Mockaa : FOpaiit, 2025. - 249 c.

4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM
ANCIHOUITIJINHBI

KonTtpoib ®W oOmeHka pe3ylnbTaTOB OCBOGHUS YYEOHOW  AUCITUTUTHHBI

OCYIIECTBISIETCA MPENOAABATENIEM B MPOLECCE MNPOBEACHHUS MPAKTUUECKUX

3aHSATAA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIOJIHEHUS

00y4YaroImMUMUCS UHIUBUAYAJIBHBIX 3a/IaHUH, UCCIIEI0BaHUMN.
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PesyiabTaThl 00y4yeHus
(ocBOEHHBbIE€ YMEHHSI, YCBOCHHbIE 3HAHMS)

@opmMbl 1 METOAbI KOHTPOJISI H OLIEHKHU
pe3yJbTATOB 00yUYeHUsI

V-1. BrersaBisaTts XapaKTepHbIE
NPU3HAKA M B3aUMOCBS3b  U3YyYEHHBIX
MIOHATUN, TPUMEHATh COOTBETCTBYIOILIUE

MOHATHA ITPHU OIMMCAHWH CTPOCHHA U CBOMCTB
HCOPTaHNUYCCKUX U OPraHNYCCKUX BCIICCTB U
ux npeBpameHI/Iﬁ; BBIABJIATE B3aHMMOCBA3b
XUMHYECKNX 3HAHWH C TIOHATHSIMH |
npeaACTaBJICHHUAMU Apyrux
CCTCCTBCHHOHAYYHLIX TPCAMCTOB

1. VYcrubii onpoc (cobecenoBanue)

2. TectupoBanue

3. IIpakTUKO-OpUEHTUPOBAHHBIC 3aaHUS
4. CobecenoBanue o pe3yJibTatam

naboparopubeix padbot Ne 1-10

5. Tlpaktudeckue pabotsr Ne 1-9
6. Kontponbnas padora (1 cem.)

V-2. Hcnonb3oBaTh HaWMMEHOBAHUS
XUMUYECKUX COCTUHEHUU MEXTYHapPOIHOTO
CO103a TEOPETUYECKON U MPUKIATHON XUMUHU
W TPUBHUAIBHBIE HA3BaHUS  BaKHEUIINX
BEUIECTB (ITWJIEH, aleTWIEH, T[JIULEPHH,
denon, dopManabaerua, YKCyCHas KHCIIOTa,
[JIMLWH, YTapHbIM ra3, YIJEKUCIbId Ta3,
aMMHUaK, TalieHas W3BeCTh, HeralieHas
U3BECTh, TMHUTHEBAasS coJa U JAPYTUX),
COCTaBIIATh (OPMYJIBI HEOPraHUYECKHX U
OpraHUYEeCKUX BEILIECTB, ypaBHEHUS
XUMUYECKUX PEAKIHH, OOBSCHATh UX CMBICI;
MOATBEPKIATh XAPAKTEPHbIE XHMHUYECKUE
CBOMCTBA  BEIIECTB  COOTBETCTBYIOUIUMU
SKCIIEPUMEHTAMH U 3alUCAMH ypaBHEHUH
XUMUYECKHUX PEaKLUn

TEOPETUYECKUE u
3aJlaHuH

1. VYcrHsIii onpoc

2. TectupoBaHue

3. IlpakTuKO-OpHEHTHUPOBAHHbIE
9KCIIEPUMEHTAIILHBIX

4. TlpoBepka OTYETOB IO MPAKTUYECKUM

pabotam

5. TlpoBepka oOT4eTOB MO JaOOpPATOPHBIM

paboTam.

6. CobecenoBanue 1Mo  JOMYCKYy K

7a0opaTOpHBIM paboTaM M yCTHas 3amura eé
pesynbraToB (Ne 1 — 10)

7. KontponbHas pabora (1 cem.)

V-3. YcranaBianBaTh
MIPUHAJICKHOCTh W3YYCHHBIX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB K
OTpEJCICHHBIM  KJIaccaM ¥ TpyIIam
COEIMHEHUH, XapaKTepu30BaTh X COCTaB U
Ba)XKHEHIITNE CBOMCTBA

1. VYcrHbIii onpoc
2. TecrtupoBanue
3. IlpakTuKO-OpUEHTUPOBAHHbIE

TCOPCTUUCCKHUC 3aJaHNA

4. Ilpaktuyeckue padotsl Nel-9
. Jlabopatopusie padotst Nel,2, 4-10

V-4. Onpenensite BUAbI XUMHUYECKUX

cBs3ei (koBajeHTHAS, HOHHas,
MeTaJIndecKas, BOJIOPOJTHAS), THITBI
KPUCTAJUTMYECKUX pEIIeTOK BCIICCTB;

KJIACCU(DUITMPOBATh XUMUUYECKHUE PEAKITHHI

. YCTHBII onpoc
. TectupoBanue
3. IIpakTUKO-OpHEHTHPOBAHHBIE

5
6. Konutponbnas pabota (1 cem.)
1
2

TCOPCTUYICCKHUC 3aJlaHUA

4. Ilpaktuyeckue pabotsl Ne 1, 5

¥-5. IlpoBomuth  pacyeTsl IO
XUMUYECKUM (opMylaM U ypaBHEHUAM
XMUMUYECKUX pPEaKIHUi C WCIOIb30BaHUEM
(bu3NYECKUX BEJIWYHMH, XapaKTepU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, oObemMa (HOpPMAaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIIOIb30BaTh
CUCTEeMHbIE  XMMHUYECKHWE  3HaHUS I
OPUHATHS ~~ PEUICHWH B KOHKPETHBIX
KU3HEHHBIX  CUTyallUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

. YCTHBII 01IIpoc

. TectupoBanue
[IpakTHKO-OpUEHTHPOBAHHBIC 3aaHUS
[Ipaktrueckue padots Ne 2,4,5,6
JlaGoparopusie paboTsl Ne 3,4,10.
KonrtponpHas padota

. .

c\m:huwn—

Y-6. IlnaHupoBaTh H BBINOJIHSTH

1. CobGecenoBanune o JIOITYCKY K
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XUMHUYECKUH JKCIEPUMEHT (KaueCTBEHHBIE

BBITIOJTHEHHIO JIA0OPATOPHBIX padboT

peaknuy  Ha  KaTHOHBI W AHUOHBI, 2. JlabGoparopHbie paboThl Ne 1-10,
(GYHKIIMOHATBHBIE TPYNIBl OPraHUYECKHX | MPAKTHYECKasl 4aCTh UCCIIEI0BATEIbCKUX PaboT
COCIMHEHUI  JeHaTypainus OeJIKOB MpH 3. Tekymmuii KOHTPOJIb 3a MPABUILHOCTHIO
HATpEBaHWM, IIBETHBIC PEAKIUU OETKOB; | BHIIIOJHEHUS SKCIIEPUMEHTOB M COOIOJCHUEM
MPOBOAMTHh pEaKlUHUW HOHHOIO OOMeHa, | MpaBUJ TEXHUKHU O€30MaCHOCTH.
ONpEAENATh Cpeay BOAHBIX pPacTBOPOB, 4. Tlposepka otyera 1O JabOpaTOPHOM
pemars SKCIEpUMEHTaJbHble 3aJadd Ha | paboTe W  yCTHasg 3allluTa pe3yJbTaToB
pacrno3HaBaHHe HEOPraHUYEeCKHX U | SKCIIEPUMEHTOB.
OpraHUYECKHUX BEIIECTB) B COOTBETCTBHH C
MpaBUJIaMd TEXHUKH O€30MacHOCTH TIpHU
oOpaleHuy C BeIecTBaMu M JaOOpaTOPHBIM
000pyIOBaHUEM; TPEICTABIATh PE3YIbTATHI
XUMHYECKOTO  JKCIlepuMeHTa B  (opme
3alMUCU  ypaBHEHUH  COOTBETCTBYIOIIMX
peakuuii U (GOpMyIUPOBAaTH BBIBOJABI Ha
OCHOBE ATHX PE3YyJIbTaTOB

V-7. AHanmu3upoBaTh XUMHUYECKYIO | 1. BbINOJHEHHE NPAKTUKO-OPUEHTUPOBAHHBIX
MHPOPMALIMIO, TOJy4yaeMyl0 H3 pPa3HbIX 3aJlaHui.
HMCTOYHUKOB (cpencts MaccoBoit | 2. JlabopaTopHubie paboTsl Nel-10.
uHpopManuu, cetb UHTEpHET U Apyrue) 3. ITloaroroBka UH(POPMAITMOHHBIX

COOOIIEHU.

V-8. CoOmonaTh npaBwia | 1. YcerHelii  ompoc  (cobecemoBaHue 1O
HKOJIOTMYECKHU 11e71eco00pa3HOro MOBEIECHUS JIOTYCKY K JIabopaTOpHBIM paboTam)
B OBITY M TPYAOBOW AedTenbHOCTH B 1ensx | 2. Tectuposanue.
COXpaHEeHHUS CBOETO 3JI0POBBS u | 3. IlpakTHKO-OpHEeHTUPOBAHHBIC 3a/IaHUS
OKpYXaroIein MPUPOAHOMN cpensr; | 4. Jlaboparopubie paboTer Ne 1-10
YUUTHIBATh OMACHOCTh BO3JAeHCTBUSA Ha | 5. Tekymwuidi KOHTPOJb 3a MPaBUIBHOCTHIO
JKMBBIE OPTaHU3MBI OMPEJICTICHHBIX BEIECTB, BBITIOJTHCHUS JKCIIEPUMEHTA u
MOHMMAsl CMBICIT TIOKa3aTess MpeaeabHOU coomonenueM Th
JIOITyCTUMOW KOHILICHTpaLUU

V-9. Brnanetp ocHOBHBIMH MeTofamu | 1. Pemenue MIPAKTUKO-OPHUEHTUPOBAHHBIX
HAy4YHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX TEOPETHUYECKUX W  IKCIIEPUMEHTAJIbHBIX
SIBIICHU I (nabnronenue, U3MEepeHHe, 3alaHui
AKCIIEPUMEHT, MOJAEIUpPOBaHuE); BiaAeTh | 2. TekymMid KOHTPOJIb 3a MPaBUIBHOCTHIO
CHUCTEeMOW 3HAaHUN O MeTOoAaxX HAyYHOTO BBITIOJTHEHUS JKCIIEPUMEHTOB u
MTO3HAHUSI SIBJICHUH TIPUPOBI, UCIIOJIB3yEMBbIX coOroIcCHIEM TpaBUI TEXHUKH
B ©CTECTBEHHBIX HAayKax M YMEHHUSIMHU Oe3omacHOCTH Ha JabOpaTOpHBIX paboTax
IIPUMEHSATH 9TH 3HaHUSA pu Ne 1-10
AKCIIEPUMEHTATHFHOM uccnenoanuu | 3. [IpoBepka otueTa mo gabopaTropHoil paboTe
BEIIECTB U ISl OOBSICHEHUS XUMHUYECKHX U yCTHast 3aluTa pe3yJIbTaTOB
SBIIEHUH, WMEIOIIUX MECTO B MPHUPOJE HKCIIEPUMEHTOB.
MIPAKTUYECKON NEeATEIbHOCTH 4YeJOBEKa U B
MIOBCETHEBHOM JKU3HH.
3HATh:

3-1. BnageTb cHCTEMOIl XUMHUYECKHUX 1. VYcrHsblii onpoc.
3HaHHUH, KOTOpast BKJIFOYAECT: 2. XWMHYECKUM ITUKTAHT.
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYECKUI 3. TecrtupoBanue.
AIIEMEHT, aToM, OJJIEKTpOHHas 000J0YKa 4. IlpakTUKO-OpUEHTHUPOBAHHBIC 3aJaHUSI.
aToMa, s-, p-, d-dMEKTpOHHBIE OpOUTAIN 5. Tlpaktuyeckue pabOTHI.
aTOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb, 6. JlaboparopHbie pabOTHI.
AIEKTPOOTPHUILATEIBHOCTb, CTENEHb 7. KontponwHas pabora (1 cem.)
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OKUCJIEHUsI, XHUMHYECKas CBS3b, MOIJIb, 8. uddepennumpoBannbiii 3a4€T (2 ceM.)

MOJIIpHas ~ Macca,
YIJACpOOHBIA  CKeNleT,  (DyHKIMOHAJIbHAs
rpynna, paaukail,

TOMOJIOTHYECKUI
YTJIEBOJIOPOJIBI,
a30TcoiepKaIIne
OMOJIOrHYeCKU

KpucCTalliIndecKasi

XUMHUYECKUX  peakuuid  (OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE,

SHAOTCPMHYCCKUC,

obmMmeHa), pactBop, AIEKTPOIIUTHI,

HE3JICKTPOJINTHI,

AKTUBHbBIE BEIIIECTBA
(yrieBoapl,  KHPBI,
HOJIMMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS],

MOJISIDHBIA ~ 00BeM,
U30MEpHsI, H30MEpHI,
paxn, TOMOJIOTH,
KHCJIOPOJI- "

COCIMHEHUS,

Oenmku), MOHOMeEp,

pEIICTKaA, THIIbI

9K30- u
pCaknuun HMOHHOT'O

SJICKTPOJIHUTHYICCKAA

JMCCOITUAINS, OKUCIINTEIb, BOCCTAHOBHUTEIIb,
CKOPOCTH XUMHYECKOUI peakuuu,
XUMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopm{ XUMHUYECCKOT'O CTpOCHI/ISI
opranndeckux BemniectB A.M.bytnepona,
TEOpUS DJIEKTPOJUTHUYECKON JTUCCOLMALUU,
[lepuonnueckuii 3akon [[.M.Mennaeneena,

3aKOH COXpaHEHUSA Macchl),

3aKOHOMEPHOCTH, CHMBOJHMYECKHH  SI3bIK

XUMHH.

3-2. CdopmupoBaTh NpeICTaBICHUA: O 1. Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX
XUMHUYECKON COCTaBJISIOLIEH | TEOPETUUECKUX u 9KCIIEPUMEHTAIIBHBIX
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJU | 3a/laHUM.

XUMUU B TIO3HAHUM SIBIICHUW MPUPOJbI, B 2. TectupoBanue

(GOpMUPOBAHUM MBIIUICHUS U KYJbTYpPbI 3. VYecrublii onpoc (cobecenoBanue)
JUYHOCTH, ee (GyHKIMOHATBHON 4. TloaroroBka MH(POPMALIMOHHOTO

IPaMOTHOCTH, HEOOXOIMMOHN I PEeHIeHHUs | cOOOmeHus (I10 KEeJIaHUI0).
MPAKTUYECKUX 3alad U IKOJOTHYECKHU
00OCHOBAaHHOTO  OTHOIIEHHUSI K CBOEMY
370POBBIO U MPUPOJIHOM CpeJie.

5. OCOBEHHOCTHY OCBOEHUS TUCHMUILJIMHBI IS
WHBAJAIO0B U JINI] C OTPAHMYEHHBIMHA BO3MOKHOCTSIMHA
310POBbS

OOyueHue nHII C OrPAaHUYECHHBIMH BO3MOXKHOCTSMH 370POBbS IPHU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE QJalTHPOBAHHON  paboueit
MporpaMMbl  C  HWCIIOJIb30BAHUEM  CICIMAIBHBIX ~ METOJIOB  OOydYeHUS W
TUAAKTHYECKUX ~ MaTEepHaiOB, COCTaBJICHHBIX C  y4eTOM  OCOOCHHOCTEH
MCUXO(PU3NYECKOTO PAa3BUTHSA, HWHIAWBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHSI
3JI0POBBS TaKUX OOydaromuxcs (00y4Jaromnierocs).

B mensx ocBoeHusi ydeOHOW MporpamMMbl ITUCIHUIUIMHBI HHBATUIAMH |
JMIIAMH C OTPaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710pOBbsi Koutemk obecrieunBaet:
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JUISI MHBAJIWJIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI I10
3PEHHUI0: Pa3MEIIEHUE B JIOCTYIHBIX JUISl OOYYArOMIMXCA, SBISIOIIMXCS CIENBIMH
WIK CIIa0OBUIAIIMMHU, MECTaX M B aJalTHUPOBAHHOM (opMe CIPaBOYHOU
uH(pOpMAIMM O pPACMHCAHMM YYEOHBIX 3aHSITHUH; NPUCYTCTBUE ACCUCTEHTA,
OKa3bIBAOILIETO oOyuaromemycs HEOOXOIUMYIO MIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (DOPMATOB METOAMYECKUX MaTepHaloB (KPYMHbIA MIPUDT WM
aynuogainsl);

JUISl UHBJIUJIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbS T10
CIIyXy: HaJJIeKalUMH 3ByKOBBIMU CPEICTBAMU BOCIIPOM3BEACHIE HH(pOpMALINH;

JUIS WHBAJIMJIOB M JIMI[ C OrPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS,
UMEIOIIUX  HapyLIEHUs  ONOPHO-ABUIATEJIBHOIO  allapara:  BO3MOYKHOCTh
OecrpensITCTBEHHOI'O JIOCTyIa 00y4arouuxcs B yUeOHbIE TOMEIICHUS, TyaleTHbIE
KOMHATBI U IpyTUe MOMEIICHHUS], a TaKXKe MPeObIBaHUE B YKa3aHHBIX MOMEIICHUSX.
ObpazoBanue 00y4arOUMXCsA ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBBSI MOXKET
ObITh OPraHW30BaHO KaK COBMECTHO C JPYTMMU OOYyYarollMMHCS, TaK U B
OTJIEIBHBIX IPyNIaxX WX B OTAEIbHBIX OPraHU3aUsX.
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