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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 cneuuanbHocth CIIO 43.02.16 Typusm M roCTENPUUMCTBO, YKPYIHEHHAS
rpynna crneruanbHocTed 43.00.00 CepBuc u TypusM.

1.2. MecTo y4eOHOM JUCUUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOTrPaMMBbl:
JUCIUTIIMHA BXOJUT B 0a30BbI€ TUCIUILTMHBI 00II€00pa30BaTEIbHOM MO OTOBKH.

1.3. leaun u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWSl K pe3yJibTaTam
OCBOEHMS Y4eOHOI IUCHUIINHBI:

enp aucuMmivHbl «XUMHS»: (GOPMHPOBAHUE y CTYIAEHTOB XHMHYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA KaK OCHOBBI IPUHATHSA
pEelIEHNd B JKU3HEHHBIX M TNPOU3BOJACTBEHHBIX CHUTYalHsSX, OTBETCTBEHHOI'O
MOBEJICHUA B IPUPOJHOM CpPEJIE.

B pe3ynbTaTe ocBoeHUS yUEOHOM TUCITUTUIMHBI O0yJarOUTUNCs TOKEH

yMeTh:

V-1. BeIIBAATH XapaKTepHbIE MPU3HAKU U B3aUMOCBS3b U3yUYEHHBIX TIOHITHI, IPUMEHSTh
COOTBETCTBYIOIIME TMOHATHS TPU ONHCAHMM CTPOEHUS U CBOICTB HEOPTaHWYECKUX U
OpraHWYEeCKUX BEUIECTB M WX MPEBPALIECHUM; BBISBIATH B3aMMOCBS3b XMMUYECKHX 3HAHUU C
MOHSTHUSMHU U IPEJICTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COECIUHEHUN MEXIAYHApOJHOIO COH3a
TEOPETUUECKON U MPUKIATHON XUMHUHU U TPUBHAJIbHbIE HA3BaHUS BaXKHEUIINX BEILECTB (ITHIIEH,
arleTusieH, TMIepuH, (eHon, dopMaabaerua, yKCycHas KHCIOTa, TIUIMH, yTapHBIA Tas,
YIJIEKUCIBIA a3, aMMMaK, ralieHas W3BeCTb, HEralmieHash M3BECTb, UThEBas coja U JIPYrux),
COCTaBIATH (POPMYJIBI HEOPTraHUYECKHMX M OPraHWYECKUX BEIIECTB, YPABHEHHUS XUMUYECKUX
peakiuii, 0OBACHATh UX CMBICH; MOATBEPKAATh XapaKTEepPHbIE XUMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOUIUMU HKCIIEPUMEHTAMHU U 3alUCSMU YPAaBHEHUN XUMUUECKUX PEAKIINIl

V-3. YcranaBnuBaTh NPUHAAIEKHOCTh M3YUYEHHBIX HEOPTraHMYECKUX U OPraHMYECKUX
BEILIECTB K OINpPEICICHHBIM KjaccaM M TpylnnaM COEAUHEHUM, XapakTepU30BaTh MX COCTaB U
BAKHEWILIE CBOMCTBA

V-4. Onpenenars BUIbl XUMHYECKUX CBsi3ed (KOBaJeHTHAs, MOHHAs, METAJUTMUECKas,
BOJIOPOJIHAS), THITBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIMPOBATH XUMHUYECKUE
peakuuu

V-5. IlpoBoauTh pacyeTbl MO XUMHUYECKUM (POopMyJiaM M YpaBHEHUAM XUMHUYECKHUX
peakiuii ¢ HCMIONb30BaHHEM (U3MUYECKUX BETUYMH, XapaKTepU3YIOUIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMajbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOIb30BATh CHUCTEMHBIE XHWMHMUYECKHE 3HAHUS Ui TPUHATHA PEIICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM

V-6. [InaHnpoBaTh U BBIMOIHATE XUMHUYECKHI IKCIIEPUMEHT (Ka4yeCTBEHHbBIE PEaKI[UU Ha
KaTHOHbl M AHHUOHBI, (YHKIMOHAJbHBIE TPYIIbl OPraHUYECKUX COCJAMHEHUN JIeHaTyparus
OENKOB MpU HArpeBaHHUM, IIBETHHIE PEAKIMU OENKOB; MPOBOIAUTH PEAKIMH HOHHOTO OOMEHa,
OTIPEENIATh CPey BOJHBIX PAaCTBOPOB, PEIIAaTh KCIEPUMEHTAJIbHbIE 3a/l1a4l HA paclo3HaBaHHe
HEOPraHMYECKUX M OPraHMYECKHUX BEHIECTB) B COOTBETCTBHH C TPaBUJIAMU TEXHUKH



0€30MacHOCTH MPHU OOPAIIEHUH C BEIIECTBAMU U JTaOOPATOPHBIM 000PYIOBAHUEM; TIPEICTABISTh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEeHTa B (OpME 3amuch ypaBHEHUN COOTBETCTBYIOIIHUX
peakiuit 1 GopMyITUPOBATEH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

V-7. AHanu3upoBaTh XUMHYECKYI0 MH(OPMALIMIO, TOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoii nH(MOpMaIuu, cetb IHTEpHET U ApyTHe)

V-8. CoOmionaTh mNpaBuiia HSKOJIOTMYECKU II€JIeCOO00pa3HOro MOBeNEHUsT B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIENISAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYXKAlOLEH MPUPOIHOMN
Cpe/bl; YUYUTHIBATh OMACHOCTh BO3JCHCTBUS HA JKMBBIC OPTAaHWU3MBI OIMPEICICHHBIX BEIICCTB,
MMOHUMAsl CMBICJI TTOKa3aTeNsl MPeIeIbHON T0MyCTUMOM KOHIIEHTPALIUH

V-9. Brnanerb OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHUSA BEMIECTB MU XUMHYECKHX
sBleHu# (HaOII0eHIe, U3MEepEHUE, IKCIIEPUMEHT, MOJISTHPOBAHUE); BIaETh CUCTEMON 3HAHUI
0 METOJaX HAYYHOTO TMO3HAHUS SBJICHHUN MPHUPOJIBI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax U
YMEHUSAMH MPUMEHATHh 3TH 3HAHUSA NPHU SKCHEPUMEHTAIBHOM HCCIIEIOBAHMM BEIIECTB M JUIS
OOBSICHCHHUSI XUMUYECKUX SIBJICHUH, UMEIOIHUX MECTO B MPHUPOJE MPAKTUUECKOU NEITEITbHOCTH
YyeJIOBEKa U B IOBCEAHEBHOM JKU3HM.
3HATD:

3-1. Bnaznerps cucteMoil XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XMMHYECKUN DJIEMEHT, aTOM, JJEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJEeKTpOHHBIC
opOUTaTM aToOMOB, WOH, MOJIEKYyJa, BAJICHTHOCTb, DJJIEKTPOOTPUILIATEIBHOCTh, CTETCHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIN CKETIET,
GyHKIIMOHATBHAS TPYMMa, PagUKal, M30MEpHs, U30MEpbl, TOMOJOTUYECKHI pSJI, TOMOJIOTH,
YTJIEBOJIOPOJIBI, KHCIOPOI- M a30TCOIEPKAIINE COSAMHEHUS, OMOTOTUYECKH aKTUBHBIE BEIIECTBA
(yrmeBompl, JKUPBI, OENMKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BHICOKOMOIEKYIISIPHBIC
COCIMHCHUS, KPUCTAUIMYECKAs pEeIIeTKAa, THIB XUMHUYECKUX peakmuil (OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIE, AK30- U DHIOTEPMHUYECKHE, pEaKIHMH HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOIIUTHI, HEDIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHCCOIHAaIys, OKHCJIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKON peaklii, XUMUIECKOE PaBHOBECHE), TECOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUsI oOpraHmueckux BemectB A.M.bytnepoBa, Teopus
JNEKTPOIUTHYECKON  auccoumanuu, llepmomnueckuit  3akon  J[.M.MeHnneneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUAN S3BIK XUMHUH.

3-2. CdopmupoBath MPEICTABICHHUS: 0 XUMUYCCKOU COCTAaBJISIOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPa, POJIM XUMHUHU B TIO3HAHWUU SIBJICHUW TIPUPOJIBI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJbBTYPHl JIMYHOCTH, €€ (YHKIMOHATBLHOW T'PaMOTHOCTH,
HEOOXOAMMOM ISl pEIICHUsT IPAKTUICCKUX 3a7a4 U IKOJOTHIECKH 0OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IPUPOIHOM cpeie.

OcBoeHue cojaepKaHUs YYEeOHOW MUCITUIUIMHBI «XHUMHS» OOECIeYrnBaCT
JOCTHKCHHE CTYICHTAMU CIEAYIONINX PE3YIbTAaTOB:

»  Juunocmmvle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHpPY, BKIIOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOMIECTBEHHBIX OTHOIIICHUH.
(pu3n4ecKoro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3/I0POBOTO W 0Oe3omacHOro  obOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIECHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOW JESATEIBHOCTH TEXHOJOTUYECKOW W COIHAIBLHOM
HATPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;




MHTEPEC K Pa3IndHbIM chepaM MpoPpecCHOHATBHON JeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymed mpodeccudn ©  Pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, TIOHHUMAaHHE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpellbl, 0CO3HAHUE TJI00AIIBHOTO XapaKkTepa dKOJOTHYECKUX MPoOieMm;

IUTAaHUPOBAHUE M OCYIIECTBIICHHWE JIEUCTBUI B OKpYyXalolled cpenae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHE ACUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;

yMEHHUE TPOTHO3UPOBATh HEOJIATONMPHUATHBIE IKOJOTHYECKUE MOCIEICTBUS
MPEINPUHUMAEMBIX JIEMCTBUH, IPEIOTBPAIIATh UX;

pacuIupeHue OnbiTa ACSITEILHOCTH YKOJIOTUUECKON HAITPaBIECHHOCTH;
HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJbTYPhl KaK CpeJICTBa
B3aUMOJICUCTBUS MEX]TY JIIOJAbMU U MIO3HAHUS MUPA;

OCO3HaHMWE IIEHHOCTH HAyYHOH NeATeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO ACSATEIBHOCTh MHIUBUIYAIBHO U B TPYIITIE.

>  memanpeomemmpie:

OBJIa/IeHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMY 1€/ CTBUSIMHU:
bazosvle 102uieckue 0eucmesusl.

CaMOCTOSITeNIbHO  (OpMYyJIMpOBaTh W aKTyaJu3UpoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBCHHBIH TpPH3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuuKauu u 0000IeHHUS;

OTpEeNeNATh MU JESITeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS,

BBISIBIISIT  3aKOHOMEPHOCTH W TIPOTUBOPEYMsT B  paccMaTpPUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  JCSATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB IEJISIM, OTICHUBATH PUCKHU MOCIIEICTBUMA JIEATEILHOCTH;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX MTPOOJIEM;

bazoevle ucciedosamenbckue 0etcmaus:

BJIQJIETh ~ HaBbIKAMH  Y4e€OHO-UCCJIEAOBATEIbCKOM M MPOEKTHOM
JEATEeIbHOCTH, HABBIKAMHU pa3pelieHus mpooiieM;

CITIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSTEIILHOMY MOKCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHMS;

OBJIQJICHUE BHUJAMH JESITEIBHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETalu, MPeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YYEOHBIX U COIMATBHBIX TTPOEKTOB;




dbopMHupoBaHWE HAYYHOTO THUNA  MBIIUICHUS, BIAJIEHUE  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaydl B 00Opa30BaTEIbHOM
NEATETHFHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUIMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpCeIIeHUs, HaXOAWTh apTyMEHTHI IS JTOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIC B XOJI€ PCIICHUS 3aJa4dl PE3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETCHHBIN OTIBIT;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUYETOM aHAlIW3a MUMEIOITUXCS
MaTepHAIbHBIX ¥ HEMATEPUATIbLHBIX PECYPCOB;

OCYIIECTBJIAThH IIEJICHANIPABICHHBIM MONCK TEPEHOCAa CPEJCTB M CIIOCOOOB
JEHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh TMEePEHOCUTHh 3HAHHWS B TO3HABATEIHHYIO M MPAKTUYECKYIO O0IacTH
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, NTPEIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,

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

paboma ¢ ungopmayueti.

BJIQJICTh HABBIKAMU TIOJTYUYSHUS HHPOPMAIH U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENLHO  OCYIIECTBJIATh  IOWCK,  aHajiu3, CUCTEMATU3alUI0 |
MHTEpIpETanio HHGOPMAIMH PA3IMYHBIX BUIOB U (HOPM MpECTaBICHUS;

co37aBaTh TEKCThl B pPa3IUYHBIX (opmMaTax C y4eTOM Ha3HAYCHUS
uHDOpMAIIMU W TEJICBOW  ayJUTOpUU, BBIOMpass ONTUMAIbHYIO (Qopmy
MIPE/ICTABIICHUS U BU3yaJIU3aINH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAITNHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIHHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh  CpPeACTBA HMH(POPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIlMOHHBIX
3ama4 ¢ CcoONro/ieHHeM TpeOOBaHWK JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypcOCOEpEeKCHHs, TPABOBBIX M  OTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HAaBaHUS W 3alIUTBl  MHQPOPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

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

pa3BEepHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

CO8MeCmHas 0esimelbHOCHb.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUYTBHON
paboThI;

NpPUHUMATh ICJIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPIMHHUPOBATh JIEHCTBUS MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHCTBUH,




pacnpenensiTh pojid C YYEeTOM MHEHHMHA YYacTHHUKOB, OOCYXKIaTh pEe3yJbTaTbl
COBMECTHOU pabOThI;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX peabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMOJIEHCTBHS;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHULIMATUBHBIM;
OBJIa/IcHHE YHMBEPCAJIbHBIMH PeryJATHBHBIMU ACHCTBUSIMH:

CaMoOp2aHU3aAYUAL.:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BaTENIbHOM
JEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pEUICHUs NOpoOJieMbl C  y4eToOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHHMIO M MPOSBICHUIO IIUPOKOW 3SPYIULMU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb;

CAMOKOHMPOTb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

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

UCTIOJIb30BaTh MPUEMBI pedICKCUU ISl OIICHKU CUTYyalluH, BBIOOpA BEPHOTO
peneHns;

YMETh OLEHHMBATh PUCKHM W CBOEBPEMEHHO NPUHUMATHh PELICHHS IO HX
CHUKEHHIO;

npuHamue cebs u Opy2ux arooel.

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYIUX JIFOJAEH IIPU aHAIIM3€E Pe3yJIbTaTOB
NEATENbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX JIOEH Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TO3UIMH JPYroro 4eaoBeKa.

Crenuanuct Mo TypuU3My M TOCTEIPUUMCTBY JOJDKEH 007aaaTh 0oO0muMU
KOMITETEHLUSMH:

OK O0I. BseiOupate cnocoObsl pemieHuss 3a1ad  OpodecCHOHATbHOM
JeATENbHOCTH IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHaau3a U
MHTEpHpeTalud HHPOpMalui, U HTHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHITIOJIHEHHUS
3a/1a4 NpohecCuOHaNbHOM IeATeTbHOCTH.

OK 04. DddextnBHO B3auMOJEHCTBOBaTh M pabOTaTh B KOJUICKTHBE U



KOMaH/Ie.
OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpY>Karouien Cpepbl,
pecypcocOepexeHnto, MPUMEHITh 3HAHUS 00 W3MEHEHWH KIIMMAaTa, MPUHIIAITHI

OepexIMBOro MPOU3BOACTBA, A(P(EKTUBHO JCHCTBOBATH B YpPE3BBIUAKMHBIX
CUTYaLHSIX.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOIrPaMMbl Y4eOHOM
AUCHUNIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs 44 yaca, B TOM 4HCIIe:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 40 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI
2.1. O0bem yueOHOM AUCHMILIMHBI U BHABI y4eOHOH PadoThI

Bupa yueOHoii padoThl O0bem yacoB
MakcumajibHas yueOHasi HATpy3Ka (Bcero) 44
Oo0s3aTesbHAs1 Ay TUTOPHAs YueOHasi Harpy3Ka (Bcero) 40
B TOM YHUCJIE!
1ab0paTOpHbIE pabOThHI 10
NPaKTUYECKHUE 3aHATHS 8

KOHTPOJIbHBIE paOOThI

KypcoBas paboTa (IpoeKT) (eciu npedycmompeno)

Koncynbranuum 4

CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) 0

B TOM YHCJIC:

CaMOCTOSTENIbHAsI paboTa HaJl KypCOBOM paboToM (ITPOCKTOM) (eciu
npeodycmMompeHo)

1 ceMm. — KOHTp. pad.,

HUmoeosas ammecmayus 6 hopme (yrazams) 2 ceM. - 3ater ¢ oI




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
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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

Yuebnast ayauropusa. Kabunetr XumMuu, OMOJIOTHH.

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MeJIoBas TPEXCEKIMOHHAs-11T., mKad KHWKHBIA OIIT., TOJIKa HAaBECHas SIIT.,
CTEHJT HWH(POPMAITMOHHBIN- | IIIT.,IJIaKaTHUIA-211IT., TMEPUOJIUYEcKass CHUCTeMa
XUMHUYECKUX JJIEMEHTOB, TaOJWIla PacTBOPUMOCTH, Pa3JaTOYHBIM MaTepuanl C
KOHCIIEKTaMH JIEKIUH, TaOJINUIAMU, WJUTFOCTPAIUSMH, dbopmynamu,
MHCTPYKIIMOHHBIC KapThl MPAKTUYCCKUX W Ja0OPATOPHBIX 3aHSATHUM, MaTepHUalbl
TEKYIIEero KOHTPOJIS, METOIMUCCKHNE PEKOMEH IAINH 110 PEIICHHIO 3a/1aY.

JlabopaTopus xumuu. Kabuner

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,
PE3MHOBBIC IUTAHTH, MaKeT XpoMorpaduueckoit konoHku.Ctou 1abopaTopHbie-
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
npenogaBarenss - HoyrOyk hp amd Athlon Gold 3250U -1mr., I[Ipoexktop NEC ¢
poeKIMoHHbIM KpaHoM Star. HoyTOoyk HP Intel™ Core ™ 2.7 Hz- 3 . MOY
Laser Jet 1132MFP- 1 mr.

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 OCBOEHUS YUYEFHOHN
JAUCHUITINHBbI

Kontpoibr ® omeHka pe3ylnbTaTOB OCBOCHHS Y4YCOHOW  AUCITUTUTHHBI

OCYIIECTBISIETCA MNPENOAABATENIEM B MPOLECCE MNPOBEACHHUS IMPAKTUYECKUX

3aHSATAA U J1Ta0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIIOJIHEHUS

00y4YaroIMUMUCS UHIUBUAYAJIbHBIX 3aJIaHUH, UCCIIEI0BaHUMN.
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Pe3yabTarsl 00y4yeHus
(oCBOECHHBbIE YMEHHUsl, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U
OIIEHKH Pe3YJIbTATOB 00y4YeHU s

V-1. BbIaBHIAT, XapakTepHble TMPU3HAKU WU
B3aMIMOCBSI3b  HM3YUYCHHBIX  TOHATHH,  TPHUMCHATH
COOTBETCTBYIOIINE TOHATUS MPHU OMHCAHUU CTPOCHHS U
CBOMCTB HEOPTaHMYECKUX M OPTraHUYECKUX BEIIECTB U UX
MPEBpAICHH; BBIABIATH B3aUMOCBSA3b XUMHUYECKHX
3HAHUN C TOHATUSMUA U TPEJACTaBICHUSMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

YcrHblit onpoc
(cobecenoBanue)
[TpakTHKO-OpHEHTUPOBAHHBIE
3aIaHus
Kontponbnas padota (1 cem.)

V-2. HWcnonp30BaTh HAMMEHOBAHUS XUMHYCCKUX
COEIMHEHUI MEXIYHApPOIHOIO COK3a TEOPETUYECKOU U
NPUKIATHON XAMHUHW W TPUBHAIBHBIC  Ha3BaHUs
BOXHEHIINX BEIIECTB (STWJICH, alleTWIEH, TJIHUIEPHH,
denon, ¢dopmanpaerua, yKCycHas KHCIOTa, TIIMIUH,
yrapHbld Ta3, YIrIEKUCIBIA Tra3, aMMHaK, TrarieHas
W3BECTh, HETAIlICHAs M3BECTh, MMUTHEBASI COAA U JPYTHX),
COCTaBIATH (HOPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKUX
BCIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKIHid, OOBICHATH
UX CMBICI; TIOATBEPXKIaTh XapaKTepHbIE XHUMHUYECKHE
CBOMCTBA BEIIIECTB COOTBETCTBYOIIUMU
HKCIIEPUMEHTAMU M 3alUCAMU YPaBHEHUN XUMHYECKHX
peaxkuuii

VYeTHBI o1poc
(cobecemoBanue)
[TpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus
Kontponbnas padota (1 cem.)

V-3. YcranaBiuBaTh MIPUHAJIE)KHOCTD
M3yYEHHBIX HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB K
ONIPENEIIEHHBIM KJIacCaM U TpyniaM COCIUHEHUH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEUIIINE CBOMCTBA

YceTHBIH o1poc
(cobecenoBanue)
[TpakTUKO-OpHEHTUPOBAHHBIE
3aIaHHsI
KonTponsHas padota (1 cem.)

V-4. OnpenensiTe BHABI XUMHUYECKUX CBS3EH
(koBajieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs),
THIIBI KPHUCTAJUIMYECKUX peleToK BEILIECTB;
KIIACCU(PUITUPOBATH XUMUYECKUE PEAKIINU

VYeTHBI ornpoc
(cobecemoBanue)
[IpakTHKO-OpHUEHTUPOBAHHBIE
3aJaHuUsI
KontposbHas padota (1 cem.)

V-5. IlpoBoauTh pacuersl IO XUMHYECKUM
dbopMyliaM M ypaBHEHHUSIM XUMHYECKHX peakuui ¢
HCIIOJIb30BaHUEM ¢busnueckux BEJIMYUH,
XapaKTepU3yIOUIMX  BEIIeCTBA C  KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA  BEIIECTBA; HCMOJb30BaTh  CHUCTEMHBIE
XUMHMUYECKUE 3HAHWS JJI1 [PUHATHS PELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsiX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

VYeTHBI o1poc
(cobecemoBanue)
IIpakTHKO-OpUEHTUPOBAHHBIE
3aJjaHus
KonTponbnas padora (1 cem.)

V-6. IlnanupoBaTh W BBINOJHATH XUMHUYECKUU
AKCIIEPUMEHT (KaueCTBEHHbIC PEAKIMU Ha KAaTUOHBI U
aHUOHBI, (YHKIUOHAJIbHBIE TPYMIbl OPraHUYECKHUX
COCIIMHEHUI JIeHaTypalusi OCIKOB IpU HarpeBaHUH,
[[BETHBIE peaKIMU OEJIKOB; MPOBOIUTH PEAKIIUU HOHHOTO
oOMeHa, OmpeeNiATh CPeay BOIAHBIX PACTBOPOB, PEIIaTh
SKCIIEPUMEHTAJbHbIE  3a/Jadydl  Ha  paclo3HaBaHUE
HEOPraHWYeCKUX U  OpPraHMYeCKUX  BEIIECTB) B
COOTBETCTBUU C MPaBUWJIAMU TEXHUKH 0€30MacHOCTH MpHU

JlaGopaTopHbie paboTHI,
npakTuyeckas padot
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oOpamieHMd C  BemlecTBaMH M JaOOpaTOPHBIM

000pya0BaHUEM; MIPEJICTaBISATh pe3yJIbTaThI
XAMHYECKOTO  JKCIepuMeHTa B  (GopMe  3ammcu
ypaBHEHUU COOTBETCTBYIOIIHUX peakuuii u

(hopMyJIUPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyJbTaTOB

V-7. AHaIM3UPOBAaTh XUMHUUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HICTOYHUKOB (CPEJCTB MaCCOBOM
uHdopmanuu, cetb IHTEpHET U pyrue)

BeImonHeHue nmpakTHKo-
OPUEHTHPOBAHHBIX 3aTaHUU.
JlaGopaTopHbie pabOTHI.

V-8, Cobmrogath  mpaBHJa  3KOJOTHYECKH
[eIeCO00pPa3HOro TMOBEJACHUSI B OBITY H TPYIOBOU
JIEATETBHOCTH B LENSAX COXPAaHEHHsI CBOETO 30POBbS U
OKPYXAaIoIIe NPUPOIHON CPEbI; YUUTHIBATH OMACHOCTh
BO3JICUCTBUSl Ha JKHUBBIE OPraHU3MbI OMNPEJEICHHBIX
BEIIECTB, IMOHMMAasi CMBICI [IOKa3aTessl MpeaeabHON
JIOYCTUMOW KOHLIEHTpAlluU

VYcTHBIN onpoc
JlaboparopHbie pabOTHI,
pakTHdeckast pabot

V-9. Bnanerb OCHOBHBIMH METOJaMH HAyYHOTO
MMO3HAHUA  BEIIECTB W XUMHYECKHUX  SBJICHUH
(mabmroieHue, HU3MEpPEHHE, SKCTIIEPUMEHT,
MOJICTTUPOBAHUE); BIAJETh CUCTEMON 3HAaHUN O METOoAax
HAYYHOTO TMO3HAHUS SBJICHUH MPHUPOMIBI, HCIIOIH3YEeMbIX
B €CTECTBEHHBIX HAayKaX U YMEHUSMH MPUMEHSTH 3TU
3HaHHUS TPH  IKCICPUMEHTAIHEHOM  HMCCICIOBAHUU
BEIIECTB M I OOBACHEHHMS XHMHUYECKHX SIBIIEHUH,
UMEIONMX  MECTO B MNPUPOAC  MPAKTUICCKOU
JIeITEIIbHOCTH YeJIOBEKA U B ITOBCEAHEBHOM JKM3HHU.

Pemenne nmpaktuko-
OpPUEHTHPOBAHHBIX
TEOPETUYECKUX U
JKCIIEPUMEHTAJIBHBIX 3aJaHUN

3HATb:

3-1. Bnagerp cHCTEeMOM XHMHUYECKUX 3HAHHM,
KOTOpasi ~ BKJIFOYACT: OCHOBOTIOJIATAIOIIUE  TOHSATHUSA
(XMMUYECKUI DIIEMEHT, aToM, JJEKTPOHHAas 000JI0YKa
aToma, S-, p-, d-3JEeKTpOHHBIE OpPOUTATM AaTOMOB, WOH,
MOJIEKYJIa,  BaJE€HTHOCTb,  3JEKTPOOTPHUIATEIBHOCTb,
CTEIEeHb OKHUCIICHUSI, XUMHUYECKas CBA3b, MOJIb, MOJISIpHAS
Macca, MOIISIPHBIA  00BEM, YIJIEPOJHBIM  CKEJeT,
(GyHKIIMOHATBHAS TPYIINA, PaJUKall, H30MEPHsI, H30MEDPHI,
TOMOJIOTUYECKUM  psiJl, TOMOJIOTH,  YIJIEBOJOPOIbI,
KHCIIOPO/I- u a30TCOo/IepIKaIIIe COC/TMHCHMUS,
OMOJIOTMYECKH aKTHUBHBIE BeIllecTBa (YIJIEBOABI, JKUPBI,
OelKh), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS, KpUCTAJUIMYECKas
perieTKa, TUIB XUMHUYECKHX PEeakiuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJbHBIE, 3K30- M  HHAOTEPMHUYECKHUE,
peakiuu HOHHOTO O0OMEHa), pPacTBOp, 3JIEKTPOJIHTHI,
HEIJEKTPOJUTHI,  DJIEKTPOIUTHYECKAss  JIUCCOLUAINS,
OKUCITTUTENh, BOCCTAHOBHUTENb, CKOPOCTh XHMHUUYECKOU
peaklny, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB

A.M.bytneposa, Teopus JIIEKTPOJIUTUYECKON
nuccoumanuu, [leprnonnueckuii 3akon J[.M.Menneneena,
3aKOH COXpaHeHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJMYECKHUH SI3BIK XUMHH.

YcTHBIN Oompoc.
XAMHWYECKUM TUKTAHT.
[IpakTudeckue pabOTHI.
JlaGopaTopHnbie pabOTHI.
Konrponsnas pabora (1

ceM.)
JuddepeHnnpoBaHHbIi
3auéT (2 cem.)

3-2. CdopMupoBaTh NPEACTABICHHUI: O XUMHYECKOU

Pemienue nmpakTuko-
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COCTaBJIAIOLIEH ECTECTBEHHOHAy4YHOM KapTUHBI MMHpA, OPHUEHTUPOBAHHBIX

poM  XMMHUU B TIO3HAaHWU SIBICHUH TNPUPOIBL, B TEOPETUYECKUX U
(OpMHPOBAHUN MBIIIJICHUS M KYJIbTYyphl JUYHOCTH, €€ 9KCIIEPUMEHTAJIbHBIX 3aJaHUM.
(YyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM ISt YcrHblii onpoc
pellleHnss MpaKkTUYECKMX 33aJady M JKOJOTMYECKH (cobecenoBanme)

000CHOBAaHHOTO OTHOIICHHWSI K CBOEMY 3JI0POBBIO U
MPUPOJTHOU CpeEJIE.

5. OCOBEHHOCTH OCBOEHUS TUCHMUILJIMHBI IS
WHBAJWIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
310POBbS

OOydeHne Wl C OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS TIpU
HEOOXOJMMOCTH  OCYILIECTBIIETCS Ha OCHOBE aJalTHPOBAHHOM paboueit
OporpaMMbl  C  HCIOJNB30BAHMEM  CICHUATBHBIX  METOAOB  OOY4YCHHS] W
JUIAKTUUECKUX  MaTepualioB, COCTaBIEHHBIX C  y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHUS, WHAUBUAYAIbHBIX BO3MOYKHOCTEH M COCTOSIHMS
3JI0POBBS TAaKUX oOydaromuxcs (00y4JaroIierocs).

B nensx ocBoeHuss yueOHOM mporpamMmbl JUCHUIUIMHBI HHBIWJAMHU U
JUIAMH C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi Kosutemx obecrieunBaert:

JUIS MHBAJIMJIOB M JIMII C OIPAHUYECHHBIMH BO3MOXKHOCTSIMHU 370POBbsI IO
3pEHUIO: pa3MeIlEeHUE B JOCTYMHBIX AJS OOY4YaIOUIUXCA, SBJSIOUINXCS CIETBIMU
Wi cIaboBUAAIIMMU, MECTaX W B QJalTUPOBAHHON (QopMmMe CHpaBOYHOMN
uHGOpMAIlMU O paCHUCAaHUM Y4YEOHBIX 3aHATUN; TPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOIIETO oOyyaroniemycs HEOOXOUMYIO MIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEpUANOB (KPYyHHBIA MPUPT WiIH
aynuogainsl);

JUIS MHBAJIMJIOB M JIMIl C OIPAaHUYEHHBIMM BO3MOXHOCTSIMHU 370POBbsI IO
CIIyXy: HaIJIeKALUMH 3ByKOBBIMU CPEICTBAMU BOCIIPOM3BEACHIE HH(pOpMaLINY;

JUIS WHBAJIMJIOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS,
UMEIOUIMX  HapyLIeHUs  ONOpPHO-ABUIATEIbHOIO  ammapara:  BO3MOXXHOCTh
OecIpensITCTBEHHOIO JIOCTyIa 00y4Yalouuxcs B yU4eOHbIE TOMEIICHHUS, TyaleTHbIE
KOMHATBI ¥ IpyTUe MOMEIICHHUS], a TaKXKe MPeObIBaHUE B YKa3aHHBIX MOMEIICHUSIX.
ObpazoBanue 00y4arOUMXCsA ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI MOXKET
ObITh OPraHMW30BaHO KaK COBMECTHO C JPYIMMH OOYyYarolmIMMHCSA, TaK U B
OTJENbHBIX TPYMaxX WIHA B OTAEIBHBIX OPraHU3aLUsAX.
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