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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 crneruanbHocTu CIIO 38.02.03 OmnepanuvoHHast AESTEIbHOCTh B JIOTHCTHUKE,
yKpynHEHHas rpymma crnenuanbHocTed 38.00.00 DxoHOMUKA U yTIpaBICHUE.

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 pesynbTaTte ocBoeHus yueOHON AUCIUIUIMHBI O0yYarOIIUIiCs JOHKEeH
yMeThb:

V-1. BBbISBIATH XapakTE€pHbIE NPU3HAKA U B3aMMOCBA3b H3YUYECHHBIX
MOHATUN, NPUMEHATH COOTBETCTBYIOIIME IOHATHS NPU ONHMCAHUM CTPOCHUS U
CBOWCTB HEOPraHMYECKMX W OPraHWYECKUX BEIIECTB WU WX MPEBPALICHUM;
BBISIBJISAITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C TMOHSATUAMHU U IPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

V-2. HUcnonn3oBarth HanuMEHOBaHUS XUMHYECKHUX coeqMHEHNH
MEXKIYHAPOIHOTO COK03a TEOPETUUYECKON W MPUKIIAJHOW XUMHUHM M TPUBHUAIBHbBIC
Ha3BaHMUs BAXKHEUIIMX BEIIECTB (ITWJIEH, alleTWICH, TJUIEepUH, (EHO,
dbopmanbaerua, yKCyCHas KHUCIOTa, TJWIMH, yrapHbli ras, YIJICKUCIBIN Tas,
aMMMaK, TallleHash W3BECTh, HeEralieHass W3BeCTb, NMUTbEBas coAa W JPYTUX),
COCTaBJIATh (POPMYJIBI HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHMUS
XUMUYECKUX PEAKIUH, OOBSICHATH WX CMBICI;, TMOJATBEPKAATh XapaKTepHbIC
XUMHMYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMM OKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUM XUMUUYECKUX PEAKLINAN

V-3. VYcranaBauBarh MNPUHAMIEKHOCTh HU3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB K OIPEJACICHHBIM KjaccaM M TIpylIaM COEAUHCHUH,
XapaKTEPU30BaTh UX COCTAB U BaKHEUIIME CBOMCTBA

V-4, Onpenensitb BUIbI XUMHUUYECKUX CBsi3el (KOBaJieHTHas, WOHHas,
METAJJIMYECKasi, BOJIOPOJIHAS), THUIIBI KPUCTAUVIMYECKUX PEIIETOK BEIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU

V-5. IlpoBoauTh pacuerbl MO XMMHYECKUM ¢opMysramM M YpaBHEHUSIM
XUMHYECKUX  pEaKkuid  C  HUCIOJb30BAHUEM bU3UYECKNX  BEJIIMYMH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOpPOHBI: MaccChl, OObema



(HOpMaJbHBIE YCIIOBHS) I'a30B, KOJUYECTBA BEIIECTBA; UCIIOIb30BAaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS [UJI MPUHATUA PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyalUsX, CBI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHUEM

V-6. [InanupoBaTh U BHIMOIHATh XUMUYECKUM IKCIIEPUMEHT (KaueCTBEHHBIE
peakiMu Ha KaTHOHbl U aHUOHBI, (YHKIIMOHAJIbHBIE TPYIIIbl OPraHUYECKUX
COCJIMHEHUN NeHaTypalus OCNKOB MPU HarpeBaHUM, IBETHbIE peakUuuu OEJKOB;
MPOBOJUTh PEAKIMM HOHHOIO OOMEHa, ONpENENsThb Cpely BOAHBIX PACTBOPOB,
pemaTh JKCIEpUMEHTAIbHBIE 33Ja4yd Ha paclO3HABAHUE HEOPraHWYECKUX U
OpraHMYeCKUX BEIECTB) B COOTBETCTBUHU C MpPaBUIAMH TEXHUKHU O€30MacHOCTU
py OOpaIllEHUU ¢ BEHIECTBAMHU U JIaDOPAaTOPHBIM 000PYIOBAHUEM; MIPEACTABIISTh
pe3ynbTaThl XMMHYECKOTO JKCIepUMEHTa B (GOpMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX pEAKIUi U (QOpMYyIHpPOBaTH BHIBOJABI HAa OCHOBE JTHX
pE3yIbTaTOB

V-7. Ananu3upoBaTh XUMUYECKYI0 UH(POPMAIUIO, TOTYyYaeMyI0 U3 pPa3HbIX
MCTOYHUKOB (CPEACTB MAacCOBOM HH(popMaLnu, ceTb UHTEpHET U Ipyrue)

V-8. Cobnrogath mpaBuiia IKOJOTHYECKH 1€J1€CO00pa3HOro MOBEACHUS B
ObITY M TPYJIOBOM JEATEIBHOCTH B LEJISIX COXPAHEHUS CBOEro 3/I0pOBbS U
OKPY’KAIOIIEW NMPUPOJHOU CPENbl; YUYUTHIBATH OMACHOCTH BO3JCHCTBUS HA KUBBIC
OpraHU3MBbl OIpPEECICHHBIX BEIIECTB, NOHMMAs CMBICI INOKa3aTels NpPeAcIIbHOM
JIOITyCTUMOM KOHLIEHTPALIMU

V-9. Bnagetp OCHOBHBIMH METOJAMHU HAYYHOTO ITO3HAHUS BEILIECTB M
XUMHUYECKHUX SIBIICHUN (HAaOII0JIeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTMPOBAHUE);
BJIQJIETh CUCTEMOW 3HAHUKW O METOAAX HAYYHOrO IO3HAHUS SIBIICHUW MHPUPOIBI,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX U YMEHUSMU NPUMEHATH 3TH 3HAHUA MPU
HKCIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB U ISl OOBSCHEHUS XUMHYECKHX
ABJICHUM, UMEIOIIHUX MECTO B IIPUPOJIE NPAKTUUECKOMN EATEIIBHOCTH YEIOBEKA U B
MMOBCEHEBHOM KU3HMU.
3HATH:

3-1. Bnagerp cHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, OJJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIECHUSI, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEeM, YIIIEpOAHBINA CKeNeT, PYHKIIMOHAIIbHAS
rpylma, paaukal, HW30MEpUs, H30MEpbl, TOMOJIOTUYECKHN PAO, TOMOJIOTH,
YIIEBOJIOPOAbI, KUCIOPOJ- MW a30TCOJAEpKAIIME COCIUHEHMsI, OHOJIOTHMYECKU
aKTUBHBIC BelllecTBa (YII€BObL, )KUPbI, OCIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COEJIMHEHUS, KPUCTAUIMYECKAs] pELIeTKa, THUIIbI

XUMHYECKUX peakiun (OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIC, 9K30- u
SHIAOTEPMHUYECKHUE, PEaKIMd HMOHHOrO OOMEHa), pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AIEKTPOJUTHYECKAS JIMCCOLIMAIINS, OKHCJIUTEIIb,

BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOW peakinu, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX BEIIECTB
A.M.bytniepoBa, TeOpusi BIEKTPOJUTHUYECKON auccoumanuu, llepuoanueckuii
3akoH JI.Ml.MeHneneeBa, 3akOH COXpPAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMUH.



3-2. CdopmupoBaTh MNPEACTABICHUSA: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU B MIO3HAHUU SABJICHUN MIPUPOIbI,
B (OPMUPOBAHHUU MBIIUICHUS U KYJIbTYypbl JIMYHOCTU, €€ (DPYHKIHMOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0pPOBbIO U MPUPOJIHOU Ccpe/ie.

OcBoeHue cojiepkaHusi Yy4eOHOW MMCIUIUIMHBI «XUMHS» OOeCreynBacT
JOCTIDKCHHE CTYJCHTAMH CIICIYIOIINX PE3YJIbTaTOB:

>  auunocmmvle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy M OOIMIECTBEHHBIX OTHOIIICHUH.
(pu3nuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  37I0POBOTO W  0Oe3omacHOro  o0Opa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HaHHE IICHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHON
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3indHbIM chepaM MpopecCHOHATBHON JeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mpodeccud ©  Pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpA30BaHHIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTHYECKOT0 BOCITUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYPhl, TIOHHUMAaHHE BJIUSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBHOM
Cpeibl, 0CO3HAHKE TII00ABHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM;

IUTAaHUPOBAHUE M OCYILECTBIICHUE JEUCTBHI B OKpYyXalolled cpenae Ha
OCHOBE 3HaHUS 1IeJIe YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

aKTUBHOE HEMPUSATUE ACUCTBUH, MPUHOCSIINX BPE]l OKPYKAIOIEH Cpee;

yMEHUE TPOTHO3UPOBATh HEOJIATONMPHUATHBIE IKOJOTHYECKUE TMOCIECTBUS
MPEeANTPUHUMAEMBIX JIEUCTBUN, IPEAOTBPAILIATh UX;

pacIIMpEeHNE OMBITA JEATEILHOCTH SKOJIOTUYECKON HATTPABICHHOCTH;
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTE
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHUTATEIIBCKOW KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MKy JIFOABMH U TIO3HAHUS MUPA;

OCO3HaHWE I[IEHHOCTU HAy4YHOH NeATEeNbHOCTH, TOTOBHOCTH OCYILIECTBISThH
NPOEKTHYIO U UCCIIE0BATENIbCKYIO ACSITEIIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

>  memanpeomemmoie:

OBJIa/IeHI e YHUBEPCATbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMY JI€/iCTBUSIMHU:




bazoevie 1o2uyeckue 0eucmeusl.

CaMOCTOSATENILHO  (OPMYJIMPOBATH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIISCTBCHHBIA TMPHU3HAK WM OCHOBAHUS IS CPaBHEHUS,
KJ1accuukanuu u 0000IeHHUS;

OTIpENIENATh IENHM JCSITCIbHOCTH, 3aJaBaTh IMapaMeTPhl M KPUTCPUH HX
JIOCTHIKEHHS,

BBISBIISATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B  pacCMaTPHBAEMBIX
SIBJICHUSAX,

BHOCUTb KOPPEKTHUBBI B  JCATCIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKH MOCIICACTBUN JIEATEIIbHOCTH;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPoOJIeM;

Oa3o06bie UCCIe008amMeNbCKUe OCUCBUSL.

BJIAJIETD HaBBIKAMU y4eOHO-HMCCIIeIOBATEIHCKOM " MIPOCKTHOM
NeSATETFHOCTH, HABBIKAMH Pa3pelIeHuUs IPo0IeMm;

CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHUS
MPAKTUIECKUX 3a1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHMS,

OBJIAJICHUE BHUJAMH JCSITCIBHOCTH 110 TOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIPETANHA, TPEOOPa3OBaHUI0 M TPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIIMsIX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX U COIUATBHBIX TTPOCKTOB;

dbopMHpOBaHWE HAYYHOTO THINA  MBINUICHHWS, BIIAJICHUEC  HAyYHOMN
TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHATHUSIMHA H METOAMHU;

CTaBUTh U (POPMYJIHPOBaTH COOCTBEHHBIC 3aJayll B 00pa3oBaTebHOMN
JEATCIIbHOCTH M )KU3HCHHBIX CUTYaIUsAX;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIUM3HpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PCIIeHHUs, HaXOAWTh apTyMEHTHI IS JT0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHUS 3a7addl Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHOOPETCHHBIN OTIBIT;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUYETOM aHAIM3a MMECIOITUXCS
MaTepHAIBHBIX ¥ HEMAaTePHUAIbHBIX PECYPCOB;

OCYIISCTBJIATH IICJICHANIPABICHHBIA MMOMCK TIEPEHOCAa CPEJCTB M CIIOCOOOB
JIeCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh NEPEHOCUTh 3HAHHS B IMO3HABATEIbHYIO U IPAKTHUYECKYH 00JacTh
JKU3HEIEITEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;

paboma c ungopmayueli.

BJIAJICTh HABBIKAMU IOTYUYCHUS HH()OPMAITUU U3 HCTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSATEILHO  OCYIIECTBJIATh  IOWCK,  aHaJdW3, CHUCTEMATH3alMI0 M|
WHTEPIPETANIO HHPOPMAIIMK Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS;

co3JaBaTh TEKCThI B pa3IWYHBIX (QopmMaTax C ydYeTOM Ha3HAUCHHS




uHpopMaIMu W IEJIEBOW  ayJuTOpUH, BBIOMpass ONTUMaJIbHYIO (Qopmy
MPE/ICTABIICHUS U BU3yaJIU3aINH;

OIICHUBAThH JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAIIUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAITHHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA HMH(POPMAINMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7lad ¢ coOMroJieHneM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOCpPSKCHMS, TIPABOBBIX W  ATHYCCKUX HOPM, HOPM
nH(popMaIMOHHOM 6€301aCHOCTH;

BJIAJ€Th  HABBIKAMM  pAacloO3HaBaHUS W 3alIUTBl  MHPOPMAIIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH;

OBJIa/IeHIe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:
obuenue:

pPa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

coemecmnas 0esimenbHoOCmy.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUYyTBHON
paboThI;

NpUHUMATh TCIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACHCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JCHCTBUH,
pacnpenensiTh poJM C YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBUSX PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBJISTh TO3UTHBHOE CTPATETUYECKOE TIIOBEICHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;
OBJIa/IeHIe YHUBEPCATbHBIMHU PEeryJIATUBHBIMU JAeHCTBUSAMM:

CaMOOp2aAHU3AYUSL:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATCILHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOMN
NEATETbHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO ~ COCTaBISITh IUIAH PEUICHHWs TPOOJIeMbl C  y4eTOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTECHUI;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM;

JIeNIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHHMIO M TPOSBICHUIO IMUPOKOW IPYIUIIUN B
pa3HBIX O0JIACTAX 3HAHMUN, MOCTOSIHHO TOBBINIATh CBOW 00Opa3oBaTENbHBIA U
KyJIbTYPHBIN YPOBEHB;

CAMOKOHMPOTb:

JIaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, BHOCHTh KOPPEKTHUBHI B JCATEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJQJICTh HAaBBIKAMU  [MO3HABATENBHONW  pEeQUIeKCHH KaKk  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3YJNbTaTOB U




OCHOBaHUI;

UCIIOJIB30BaTh MPUEMBI pedIeKCHn I OIICHKH CUTYaIllluH, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATH PEIMICHHS IO HX
CHM)KEHMIO;

npuHsmue cebs u Opy2ux aoell:

MPUHUMATh CeOsl, TOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apPTYMEHTHI APYTHX JIFOJICH IMPU aHAIIN3€e Pe3yJIbTaTOB
IESITEIbHOCTH,

IIPU3HABATh CBOE MPaBO M MPABO APYTHUX JIOJCH Ha OMINOKH;

pa3BUBaTh CIIOCOOHOCTHh MOHMMATh MUP C TTO3HMIIUHU APYTOro YeIOBEKa.

OmneparoHHbBIN JIOTUCT JIOJDKEH 00J1a1aTh 00IMMU KOMITETCHITUSIMHU:

OK O0I. BseiOupats cnocoObl pemeHuss 3amad  OpodeccuoHaTBHOM
NESATENTbHOCTUA MPUMEHUTEIBHO K PA3IMUYHBIM KOHTEKCTAM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IOWCKA, aHAIU3A W
UHTEepIpeTanuu nHGopMainu, 1 UHPOPMAIMOHHBIE TEXHOJIOTUU JIJISl BBITIOJHEHUS
3a/1a4 Npo(hecCUOHANBHOU EeATETbHOCTH.

OK 04. DddextuBHO B3auMOJEHCTBOBaTL U pabOTaTh B KOJUIGKTUBE U
KOMaH/I€e.

OK 07. CopneiicTBOBaTH COXpaHEHUIO OKpYXKaromien Cpebl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHUHM KIMMAaTa, MPUHIIUIBI
OepexTMBOT0  MPOU3BOACTBA, J(PMEKTUBHO JCHCTBOBATH B  YpPE3BBIUAWHBIX
CUTYaIIHsIX.

1.4. PexkomMeHayemMoe KOJHYECTBO YaCOB HA OCBOEHHE NMPOrPamMMbl Y4eOHOM
TUCHUTIHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs 44 yaca, B TOM 4HCIIE:
o0si3aTeNbHON ayJUTOPHOU yueOHOU Harpy3ku oOyuaronierocs 40 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHOUTIIMHBI
2.1. O0bem yueOHOI JUCHHUILUINHBI U BHAbI y4eOHOH PadoThI

Buj yueOHoii padoThl O0bem yacos
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 44
Oobs3aTesibHAs AyIMTOPHAsA y4eOHasi HArpy3Ka (Bcero) 40
B TOM YHCIIE!
nabopatopHble pabOTHI 10
MPAKTHUYECKUE 3aHATHS 8
KOHTPOJIbHBIE pabOTHI
KypcoBas paboTa (mpoekT) (eciu npedycmompero)
Koncynbranuu 4




CamocrosiTeibHas padoTa o0yuarouerocst (Bcero) 0

B TOM YUCIJIC:

caMOCTOSITeNIbHAsI paboTa HaJl KypCcOBOM paboToi (IIPOEeKTOM) (eciu
npeodycmMompeHo)

1 ceMm. — koHTp. paod.
Hmoeosas ammecmayus 6 popme (ykazams) 2 cem 3aqe1; (‘f)ou,




2.2. TemaTu4yeckuii IiiaH u cogep:xxanue ydeoOHou nucuunanabl COO0.01.09 Xumus

HaumenoBanmue Conep:kanue y4yeOHOro MaTepuaJia, JJabopaTopHblie padoThl U NPAKTHYECKUE 3aAHATHS, Oo0bem YpoBeHb
pa3aesioB U TeM camMocCTosiTe/IbHAs padoTa o0y4yaomuxcs, Kypcopasi padora (IIpoeKT) (eciu 4acoB OCBOCHUSA
npeoyCmMompeHsi)
1 2 3 4
Pa3znen 1. Teopernueckue 0CHOBBI XUMUH
Tema 1.1. Coaep:xxaHue y4eOHOIro MaTepuaJia
OcHoBHBIEC XUMHUECKUH 3JeMeHT. AToM. Slapo aToma, H30TONBL. ODJEKTPOHHas 000JI0UKa. 2 1,2
XHMHUYeCcKHe DOHepreTuyeckue YpOBHM, MOAYPOBHU. ATOMHbIE oOpOuTanu, s-, p-, d- DIEMEHTHI.
NMOHSATHS M 3aKOHBI, | OCOOCHHOCTH paclpelleieHus] JIEKTPOHOB MO OpOMTaNsIM B aTOMax 3JIEMEHTOB MEpPBBIX
cTpoeHune aTOMOB | YeTBIPEX NMEPUOAOB. DIEKTPOHHAs KOH(purypamus aromoB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
XUMHYECKUX Ilepuonnueckas cucrema xumuyeckux 3ieMmeHToB .M. MenneneeBa. duznueckuid CMbICI
3JIEMEHTOB. [Tepuonnueckoro 3axoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMWCTB
IMepnoanyeckmnii XUMHUYECKHX SJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEIECTB B COOTBETCTBUU C
3aKOH H | MI0JIOXKEHHEM XHMHUYecKoro sneMeHTa B llepuonnueckoil cucreme. MupoBo33peHUeCKoe U
Ilepuonuyeckas Hay4yHoe 3HayeHue Ilepumonmueckoro 3akona J[.M. Menneneesa. Ilpornossr JI.M.
cucrema MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHUX OJEMEHTOB. PelieHue mnpakTUKO-
XHMHYECKHX OPUEHTUPOBAHHBIX 3aJ@aHUN HA XapaKTepU3alMI0 XUMUYECKUX 3JEMEHTOB M COCTaBJICHHE
3JIEMEHTOB . . | snekrpoHHO-Tpaduueckux HopMys 3JeMeHTOB 1—4 meprooB.
MenpneJieeBa, X | BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHMs. ATperaTtHble COCTOSHHSA
CBSI3b ¢ | BenlectBa. Kpucraminueckue u amopgHble BemiecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK
COBpEMEHHOI (aToMHasi, MOJIEKYJIIpHAsi, MOHHAsA, METaJJIMUecKas). 3aBUCUMOCTh CBOMICTBa BEIIECTB OT
Teopuel  CTPOECHMS | THUIA KPUCTAUTHYECKON PEIIETKH.
aromoB. Crpoenme | J[eMOHCTpanuss MojeNel KPUCTATMYECKUX PELIETOK: MOHHOHM (XJIOpUA HATpHs), aTOMHOM
BeleCcTBA U npupoaa | (rpadut U anMasz), MOJIEKYJSpHOM (BoJa), METaUIMYECKOW (HaTpuil, MarHuii, Menp).
XUMHYeCKOH cBs3HM. | CTpoeHue BellecTBa. XHUMHUYECKas CBsI3b. BHIbl XHMMHYECKOHl CBs3M (KOBaJEHTHAas
MHoroo06pazue HENoJIsIpHAasl ¥ NOJISpHAsl, HOHHAs, MeTaJUIMuecKas). MexaHu3mbl 00pa3oBaHusl KOBAJICHTHON
BeLIeCTB XUMHUYECKOH CBsi3u  (OOMEHHBI W JOHOPHO-aKIENTOpHBIH). BomopoaHas  cBs3b.
BanenTtHocTs. QnexkrpoorpuuareabHocTb. CTeneHb okuciaeHus. MoHbl: KATHOHBI U aHHOHBI.
IIpakTHYeckue padboThbI:
[Tpaxtuueckas pabora Ne 1 «CocraBineHue ¢GopMysl CIOKHBIX BEIIECTB. BwrauciaeHus mo 2 1,2

XUMHUYECKHM (hopMyIIam»
CocraBnienue (opMyJsl CIOKHBIX BEIIECTB. PemieHuwe 3aad Ha pacdyeT MacCOBOW JOJU
(Macchl) XUMHUYECKOTO 3JIeMEHTa (COeMHEHMs]) B MoJjieKyse (cMmecu). Monb Kak eauHuIa
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KOJIMYeCTBa BemlecTBa. MosipHas macca. 3akoH ABoraapo. MOSIpHBI 00BEM Ta30B.
OTtHocuTeNbHAS IFIOTHOCTH ra30B. BhIUKCIICHHS 110 XUMUYECKUM (opMyJiaM.

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

Teopus
JJIEKTPOJIUTHYECKOM
AUCCOLMALMU "
HOHHBbIH 00MeH

Conep:xkaHue y4eOHOT0 MaTepuasa

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

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

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

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

1,2

HpaKTI/I‘IGCKI/Ie 3aHATHSA

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

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

1,2

JlabopaTopHble 3aHATHS

JlabopaTtopnas pabota Nel «OCHOBBI TaOOPATOPHOU MPAKTUKK»

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

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

Conep:kaHue y4eOHOIro MaTepuaJia

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

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

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

1,2

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

BellecTB. 3HaueHHe
U TNpUHMeHeHHe B
ObITY

W HA MTPOU3BO/ICTBE

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

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

KonTponbhas paboTa 1o u3yueHHBIM TEMaM.

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

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

Paznen 3. Teopernueckue 0CHOBbI OPraHUYeCKOH XUMUH

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

NpUPOAHbIE
HCTOYHHUKH.
Pduzuko-
XUMHYECKHeE
CBOJiCcTBa
YIJIeBOAOPOA0B

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

HenpenenbHble yrieBogoposl (aIKeHbI, aJIKaIUEHbl, aJIKHUHbI).

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

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

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

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

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

Paznea S. Kucaoponocoaep:xamue opranudecKue coelMHeHnst

Tema 5.1.
CnupTbl.

denoa.

AJbpaeruanl.
Kapo6onoBbie

KHCJIOTHI.
3¢upsbl

CloxHbBIE

Coaep:xaHue y4eOHOro MaTepuaJia

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

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

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

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

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

1,2

IIpakTH4yeckue 3aHATUA

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

12

Tema 5.2.
YriaeBoanl

Coaep:xanue y4eOHOro MaTepuaJia

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

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

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

Pasjen 6. A3oTocoaep:xaniyue opranuyeckue coeJHHeHus!

Tema 6.1.
AMMHBI.
AMHHOKHCJIOTHI.
beakun

Conep:kaHue y4eOHOIro MaTepuaJia

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

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

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

1,2

Pa3zaes 7. BbicOKOMOJIEKYJ/JISIPHBIE COeIMHEHUS

Tema 7.1.
IInacTmaccsl.
Kayuyku. Bos1okna

Conep:kaHue y4e0HOro MaTepHuaJjia

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

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

Pa3nes 8. Xumusi B ObITY M NIPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

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

Conep:kaHue y4eOHOIro MaTepuaJia

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

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

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

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

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

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

Pa3zgen 9. UcciaenoBan

He U XUMHYeCKHH aHAIu3 00beKTOB Ouochepsbl

Tema 9.1.

Conep:kaHue y4eOHOIro MaTepuaJia

XuUMHYECKHI aHAJIN3
nmpoo BOJbI

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

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

JlabopaTopHble 3aHATHS

HccnenoBaHne XMMUYECKOTO COCTaBa IIPOO BOJBI.

JlaGopatopHas pabota Ne 3 «OuncTKa BOJBI OT 3arps3HEHUI.

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

12

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

1,2

Tema 9.2.

Conep:xkaHue y4eOHOT0 MaTepuasa

HccaenoBanme

JlaGopaTopHble 3aHATHS

00beKkTOB OMochepshl

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

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

19



KOMITIOHEHTA (KpaxmaJ, COJa).

IIpakTnyeckue 3aHATHS

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

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralia UCIIOIb3YIOTCS CIeayone 0003HaueHus:
1. — 0O3HaKOMUTENbHBIHN (Y3HaBaHHUE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTHBHBIN (BBIIIOJIHEHUE AEATEIHLHOCTH IO 00pa3ily, MHCTPYKIIUU, METOJUYECKUM PEKOMEHIAIUSAM WM MO/l PYKOBOACTBOM
MPEno1aBaTeis);

3.- HpOILYKTI/IBHHﬁ (HJ'IaHI/IPOBaHI/IC H CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC ACATCIBHOCTH, PCIHICHUC HpO6JICMHLIX, CUTYAlUOHHBIX 38.}:[&‘{)




3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

KabuHet xumuun

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

JlabopaTopus XuMuu

OOopynoBaHue M Marepuasbl: JUCTHILIATOP, JIaDOPATOPHBIE MOWMKH ISl MBIThS
MOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXHMHYECKHE BECHI, CYIIMUJIbHBIN MIKaQ,
MydenbHas Meyb, IUIMTKA DJIEKTPUYECKHEe, BOJSHbIE OaHW, pePpakTOMETPHI,
CHEKTPOPOTOMETPHI, doTosnexTpokosopumerp,  pH-meTpsl, ANEKTPOIbI
KOMOMHUPOBaHHbIE, BUCKO3UMETPbI, TEPMOMETPHI, JACHCUMETPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MUIIETOK MEPHBIX, IITATUBbI IJIs IPOOUPOK,
IpoOHpKOJEepKATENH, TUIAHIIETKN JUIsl KallelbHOIO aHajin3a, IpOOKU PE3UHOBBIE,
IUTACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI JUIsl TOJIYUYEHHS Ta30B, (PUIBTPSI,
WHJMKAaTOpHas OyMara, pe3suHOBBIC TPYIIH, IIMAaTeNu, JoKedku papdopoBsie mis
COKUTaHHsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIE, TPYOKU CTEKJISIHHBIE,
PE3WHOBBIE IIUTAHTH, MAKET XpoMorpaduueckon kojoHku. Ctoi 1abopaTopHble-
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
MesioBas- 1 mT.,mkad  KHWKHBIH-4IIT.,ImKad IIaTIHOW  -1mT., KOMIBIOTEp
npenogaBarenss - HoyrOyk hp amd Athlon Gold 3250U -1mr., I[Ipoexktop NEC ¢
npoekImoHHbIM 3kpanoM Star. Hoytoyk HP Intel™ Core ™ 2.7 Hz- 3 mit. MO®Y
Laser Jet 1132MFP- 1 .

3.2. UudopmannonHoe odecrieueHrue 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
AONOJIHUTEJIbHOU JIUTEPATYPbI

KnurootecneueHHocTh
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHasn/ KoI-BO.AK3
(aBTOp, 3ar/1aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JOMOJHUTEIHHAS 5 6 ‘DieKTpoHHBIE
KOJL.CTP.) JuTepaTypa B OO pecypchl
CIIoI Yy
["aGpuensH, O. C. OCH https://
Xumus. 10-i knacc. bazoBelii ypoBEHS : znanium.ru/
yebHuk / O. C. I'abpuensH, K. I'. OctpoymoB, catalog/
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https://znanium.ru/catalog/product/2202349

C. A. CnagkoB. — 7-e u3a., crep. - Mockaa :

product/

[Tpocemenue, 2025. - 129 c. 2202349
["a6puensu, O. C. OCH https://
Xumus. 11-ii knace. ba3oBblil ypoBeHbD : Znanium.ru/
yaeonuk mis CI1O / O. C. I'abpuensn, U. T catalog/
Octpoymos, C. A. CnagkoB. — 7-e u3., cTep. - product/
Mockaa : [Ipocsemnienue, 2025. - 131 c. 2220381
["munka, H. JI. OCH https://
OO01mast XuMust : y9eOHUK JJIsT CPETHETO urait.ru/
npodeccuonanbHOro oopasoanus / H. JI. bcode/569091
['munka ; nox pen. B. A. Ilonkosa, A. B.

babkoBa. — 20-¢ u3z., mepepad. u oM. —

Mockaa : FOpaiir, 2025. — 717 c. —

(ITpodeccronanpHOE OOpa3oBaHue).

Hukonbsckuii, A. B. 011 https://
Xumus : yueOHuK U npaktukym ans CIIO / urait.ru/
Huxonsckuii A. b., CyBopos A. B. - bcode/562271
2-e u3j., nepepad. u goi. - Mocksa : FOpaiiT,

2025. - 507 c. - (IIpodeccronanbHOE

oOpazoBaHue).

Batires, O. C. https://
Xumust. JlabopaTopHblii IPaKTUKYM U COOPHUK |01 urait.ru/
Banay : yuebHnoe mocooue aist CIIO / 3aiie O. bcode/598650
C. - Mocksa : Opaiit, 2026. - 202 c. -

(ITlpodeccronanbHoe 0Opa3oBaHue).

Tynukun, E. W. o1 https://
O011as 1 HeoOpraHUYeCcKass XUMUs : yIeOHUK TSt urait.ru/
cpenHero npogeccHoHaIbLHOr0 00pazoBaHus / bcode/584985
E. 1. Tynukun. — 2-e u3 1., ucnp. 1 A0I. —

Mocksa : IOpaiit, 2026. — 419 c. —

(ITpodeccronanbHOe 00pa3oBaHue).

MaprtsiHosa, T. B. o1 https://
Xumust : yaeOHUK 1 ipaktukyM st CITO / urait.ru/
MaprteHoBa T. B., Apramonosa U. B., ['ogyHoB bcode/583623
E. b. ; mox o6mr. pen. Mapteinosoii T. B. - 2-¢

M31., UcIIp. U Ao1. - Mocksa : FOpaiir, 2026. -

368 c. - (IlpodeccronanpsHoe 0OpazoBaHue).

UlebOenes, 10. A. ITOII https://
Xumus : yaeonuk st CI1O / Jlebenes 1O. A., urait.ru/
Danees . H., l'ony6eB A. M., [llanosan B. H. ; bcode/584524
mox oomr. pea. ®aneesa I'. H. - 3-e uzn.,

nepepad. u gom. - Mockaa : FOpaiir, 2026. - 445

C. -

(ITpodeccronanbaOE 00pa3oBaHKE).

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

CIIO / mox o6mr. pen. @aneesa I'. H. - Mockaa : bcode/561902
FOpaiit, 2025. - 238 c. - (IIpodeccuonansHoOe

0OpazoBaHme).

Onetinukos, H. H. momn https://
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urait.ru/
bcode/585088

XuMmusi. AITOpUTMBI PELIEHUS 3a4a4 U TECTHI :
yaeoHnoe nocooue s CI1O / Oneitnukos H. H.,
Mypassesa I'. I1. - 3-e u3a., ucnp. u gom. -
Mockga : FOpaiit, 2026. - 249 c. -
(ITpodeccronanbaOe 00pa3oBaHue).

4. KOHTPOJIb Y OIIEHKA PE3YJbBTATOB OCBOEHHUS YYEFHOHN
JAUCIUIIJINHBI

Konrposb H omeHka pe3yJbTaTOB OCBOCHUA Y4e€OHOW  JUCHUIUIMHBI

OCYUIECTBIISIETCSl MpernojaBaTeeM B Ipollecce MPOBEACHUS MPAKTHUYECKUX

3aHATUM | Ha60paTOpHBIX pa60T, a4 TakK)XC BBIIIOJHCHUA

TCCTUPOBAHU,

00y4YaromMMUMHCS WHIUBUAYAJBHBIX 3aJIaHUH, UCCIICI0BaHUM.

PesynbTaTnl 00y4yeHust
(0CBOEHHbIE YMEHNSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOAbI KOHTPOJISA U
OLIEHKHU Pe3yJIbTATOB 00y4eHM sl

V-1. BpIBIATH XapakTepHblE MPU3HAKH U
B3aMMOCBA3b  W3YYCHHBIX  IIOHATHH, IPUMEHATH
COOTBETCTBYIOIIUE MTOHATUS IIPU OIIUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHX BEILECTB U
UX NPEBPALECHUN; BBIABIATH B3aUMOCBA3b XUMUYECKUX
3HaHUUA C MOHATHAMM M IPEACTABICHUSAMH JAPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB

YcTHbIH onpoc (cobecenoBaHme)
[IpakTHKO-OpHEHTHPOBAHHBIC
3a1aHus
Kontponbnas padora (1 cem.)

V-2. cnonp30BaTh HAUMEHOBAHUS XUMUYECKHUX
COEIMHEHUIN MEKIYHapOAHOTO COK03a TEOPETUUECKOMN U
NPUKIAAHOM XUMHUHM W TPUBUAIbHBIE HA3BaHUSA
BOKHEUILIMX BEIIECTB (ITWJICH, alleTWIEH, TIUIEPHH,
denon, dopmanpaerui, yKCycHas KHUCIOTa, TIUIHUH,
yrapHbI ra3, YyINIEKUCIBIA Tra3, aMMMaK, TralleHas
W3BECTh, HEramieHasi W3BeCTb, IHThEBas CoOJa U
JIPYTHX), COCTAaBJIATH (HOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB, YPaBHEHHUA XHUMHUYECKHUX
peakuuii, OOBACHATH HX CMBICHI;, TMOJATBEPKAAThH
XapakTepHblE  XMMHYECKHME  CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIUMHU SKCIEPUMEHTAMH U 3alUCAMU
YpPaBHEHUN XMMHUUYECKUX PEaKIUi

YcTHbI# onpoc (cobece10BaHme)
[IpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus
KonTponbras padota (1 cem.)

V-3. VYcraHaBiuBaTh IIPUHAJIEKHOCTh
U3yYEHHBIX HEOPraHMUYECKUX M OPraHWYECKHUX BEIIECTB
K ONpEIENICHHbIM KJlaccaM W TpyNIaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTaB M BaXKHEHIINE CBOWCTBA

YcTHBIH onpoc (cobeceroBaHne)
[IpakTHKO-OpUEHTHPOBAHHBIC
3aJaHuS
KoHTponbHas padora (1 cem.)

V-4. OmnpenensiTh BUIBI XUMHUYECKHX CBSI3eH
(xoBasleHTHAsl, MOHHAsI, METAJUTMYECKas, BOJOPOJIHAs),
THUIIBI KPUCTAJUTHYECKUX pemieTox BEIIECTB;
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIIUU

YcTHBIN onpoc (cobeceroBaHme)
[TpakTUKO-OpUEHTHPOBAHHBIC
3aJaHHS
KoHTposbHas padora (1 cem.)

V-5. IlpoBoauTh pacyeTsl IO XUMHYECKUM
dopMynaM U ypaBHEHHSM XHMHUYECKHUX peakIuil c
UCIIOJIb30BaHUEM buznyecKkux BEJIMYMH,
XapaKTEpU3yIOIIUX  BEIIECTBA C  KOJWYECTBEHHOMN
CTOpPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIIOBUS)

YerHbIi onpoc (cobece10BaHmE)
[IpakTHKO-OpUEHTHUPOBAHHBIE
3aJaHuS
Konrponsnas pabora (1 cem.)



https://urait.ru/bcode/585088
https://urait.ru/bcode/585088

ra3os, KOJIM4YCCTBA BCIICCTBA, HCIIOJb30BaTh
CUCTEMHBIC XMMHUUYCCKHE 3HAHUA [JId  HOPHHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHLIX CUTYyalUsIX,
CBA3aHHBIX C BCIICCTBAMU U UX IPUMEHCHUCM

V-6. IlnaHupoBaTth U BBINOJIHATH XMUMHUYECKUN
HKCHEPUMEHT (KaueCTBEHHbIC PEAKLUU Ha KAaTHOHBI U
aHUOHBI, (YHKIMOHAJBHBIE TPYIIBl OPraHUYECKHX
COEMHEHUI JaeHaTypauus O€JIKOB IpU HarpeBaHUM,
L[BETHbIE peakuUu OEJIKOB; IPOBOJUTH PEAKLUHU
MOHHOro OOMEHa, OIpeleNiaTh Cpely  BOAHBIX
pacTBOpOB, peELIaTh SKCIEPUMEHTAIbHBIE 3aJaud Ha
pacro3HaBaHME HEOPraHMYECKMX M OpPraHUYecKuX
BEUIECTB) B COOTBETCTBUM C IIPABWJIAMU TEXHHUKHU
0e30macHOCTH IHpu OOpallleHuH C BEIIEeCTBAMHU U
1abopaToOpHBIM o0opynoBaHuEM; MIPEJICTaBIISTh
pe3yabTaThl XMMHYECKOI'O JKCIEpUMEHTa B (opme
3allMCU  YPABHEHMM COOTBETCTBYIOIIMX PEAKLHA W
(GopMyIMpOBATh BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

JlaboparopHblie pabOTHI,
npakTHyecKas paboT

V-7 AHanu3upoBathb XUMHUYECKYIO
uH(pOpMaNMIO, MOMyYaeMyl0 U3 pa3HbIX HCTOYHHKOB
(cpenctB MaccoBoil mHpopmanuu, cetb WHTepHET U

JIPYTHUE)

BrinosiHeHUE TpakTUKO-
OPUEHTUPOBAHHBIX 3aJaHUI.
JlaboparopHbie paObOTHI.

V-8. CobnromaTeh mpaBmiia  IKOJIOTHYECKH
1eJ1IecO00pa3sHOro IMOBEACHUS B OBITY M TpPYAOBOH
JIESITEIBHOCTH B LIEJSIX COXPAHEHHUSI CBOETO 3/10pOBbS U
OKpyXarllel  NpPUpPONHOM  cpenbl;  YYUTHIBAaTh
OMACHOCTh BO3ACUCTBHUS Ha JKUBbIE OPraHU3MBbI
OINPECIICHHBIX BEIIECTB, MOHUMAsl CMBICH ITOKA3aTessd
IIPEAEIIBHON JOIYCTUMOM KOHLEHTPauu

VYeTHBI onpoc
JlaboparopHbie paboTHI,
npakTudeckast padbot

V-9. Bnagetb OCHOBHBIMM METOJIaMH HAyYHOT'O
IIO3HaAHUA BCUICCTB u XUMHNYECKUX SIBJICHUI
(mabnronenue, HU3MEpEHHUE, JKCIIEPUMEHT,
MOJICIUPOBAHUE); BJIAJIETh CHUCTEMOM 3HAHMH O
METOJlaX HAy4YHOTO II03HAHUsA SBJICHUW IPUPOLBI,
HCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAyKaxX W YMCHUAMU
NPUMEHATh OTU 3HAHUSA I1PU  IKCIEPUMEHTAIBHOM
WCCIICAOBAHUM  BEHIECTB M s OOBSACHEHHS
XUMHUUYECKUX SBJIEHUW, UMEKIIUX MECTO B IPUPOJE
HpaKTI/I‘I€CKOI71 JACATCIIBHOCTHU YCJIOBECKA u B
IIOBCETHEBHOW JKU3HH.

Pewienue npaxTuko-
OPHUEHTHPOBAHHBIX
TEOPETUUECKUX U
JKCIIEPUMEHTAIIBHBIX 3aJaHUI

3HATb:

3-1. Bnagerp cucteMol XUMHYSCKUX 3HAHHM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIONINE TTOHSATHUS
(XMMUYECKHUI AJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa
aToma, S-, p-, d-3JEKTpOHHBIC OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTEIICHb  OKHCIICHHWS, XHMHYeCKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, YIIepOaHBIN
ckeneT, (PYyHKIMOHAJIbHAS TPYIINA, PaauKall, H30MepHs,
H30MEpHI, TOMOJIOTHYECKUH psn, TOMOJIOTH,
VIJIEBOJIOPOBI,  KHUCIOPOA- W a30TCOAEpIKaIIue
COCIMHCHMS, OHOJIOTMYECKH AaKTHUBHBIC  BEIECTBA

YcTHBIM onpoc.
XUMHAYECKUN TUKTAHT.
[IpakTyeckue paboTHI.
JlaGopaTopHbIie pabOTHI.

Konrponsnas pabora (1 cem.)
HuddepennmpoBanHbIi
3a4€T (2 ceMm.)

24



(yrmeBomapl, KHpbI, O€JIKH), MOHOMEp, MOJUMED,

CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KpUCTAUIMUECKash  pelieTka,  THUIIbI
XUMHUYECKHUX peaxuit (OKHCITUTENBHO-

BOCCTAHOBUTEJbHBIE, 3K30- U  SHIOTEPMHUYECKHE,
peaKknuy HMOHHOTO OOMEHA), PacTBOpP, SJIEKTPOJIHTHI,
HEIJIEKTPOJUTHI, 3JIEKTPOJMTHYECKAass JAUCCOLMALIMS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOMN
peaKly, XMMUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI
(Teopust ~ XMMHMYECKOTO  CTPOCHHUS  OPraHUYECKUX
BeuiecTB A.M.BbyTiiepoBa, Teopusi 37I€KTPOIUTHUECKON
JMCCOITHAITHH, [Tepuoanueckuit 3aK0H
JA.W.MengeneeBa, 3aKOH  COXpaHEHUSI  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUHU.

3-2. CdhopmupoBaTh NPEACTABICHUS: O XHUMHYECKON Pemenue nmpaktuko-
COCTaBIISIFOIICH €CTECTBCHHOHAYYHOH KapTHHBI MHDA, OPHEHTHPOBAHHBIX
pOJIM XMMHM B TIO3HAHUHM SBJICHUHA NPUPOABI, B TEOPETUYECKUX U
(GOpMUPOBAHNYU MBIIUICHUS ¥ KYJIbTYypBl JIMYHOCTH, €€ 9KCTIEPUMEHTAIBHBIX 3aaHUM.
(YHKIMOHATBLHONH T'PAaMOTHOCTH, HEOOXOIUMON IS YcrHbIii onpoc (cobecenoBaHme)

pellleHrs MPAaKTUYECKUX 3aJad M HKOJIOTHYECKU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 3/0pOBBIO0 U
MIPUPOAHOM Cpejie.

5. OCOBEHHOCTHY OCBOEHUSI TUCHMUIIIUHBI IS
WHBAJIMIOB U JIUI] C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU
310POBbS

OOyueHue JHIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS  IPHU
HEOOXOJMMOCTH  OCYIIECTBISIETCS Ha OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIOJIb30BAHUEM  CICIHUAIBHBIX ~ METOJIOB  OOy4YeHUsS W
TUIAKTAYECKUX  MaTepHalioB, COCTaBICHHBIX C YYETOM  OCOOCHHOCTEH
MCUXO(PU3NIECKOTO PA3BUTHS, WHAUBUAYATHHBIX BO3MOXKHOCTEH W COCTOSHHSI
3I0POBbS TAKUX OOyYaromuxcs (00y4Jaronierocs).

B 1memsx ocBoeHus y4deOHOW NpOrpaMMbl JHUCHUILIMHBI WHBATUIAMU U
JUIIAMU C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMU 3/10pOoBbsi Koiepk obecieunBact:

JUIS WHBAIHMJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbBSI IO
3pEHUIO: pa3MEIeHHE B JOCTYIHBIX JJIsi OOyYaIOUTUXCS, SBISIONINXCS CIICTIBIMH
Wi CIabOBUASAIIMMU, MECTaX W B aJalTUPOBAHHOW QopMe CIpaBOYHOM
uHQOpMAIIMM O pACHUCAHUHM YYEOHBIX 3aHATHH; NPUCYTCTBUE AaCCUCTEHTA,

OKa3bIBAIOILIETO oOyyaroremycs HEO0OXOIUMYIO MTOMOIIIb; BBIITYCK
AIBTEPHATUBHBIX (DOPMATOB METOAUYECKUX MAaTEepPUANOB (KPYMHBIA MPUDT WIH
ayauoQaitsel);

JUIS. MHBAJWJOB W JIAL C OTPAHMUYEHHBIMHU BO3MOKHOCTSIMH 3JI0POBBS IO
CIIYXY: HaJUIeKalllMMU 3ByKOBBIMU CPEJICTBAMU BOCIIPOM3BEACHUE HH(POpMALINY;

I AHBAJIUJIOB M JIMI C OrPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBbBS,
MMEIOIINX  HAPYLICHUS  OMOPHO-IBUTATENIbHOTO  almapara: BO3MOXKHOCTH
OecIpensTCTBEHHOTO JOCTYIa 00yYaronIuXcsi B yueOHbIe TTOMEIIEHHUS, TyaleTHbIC
KOMHATHI U JIpyTye MOMEIICHHUS], a TAK)KE MPEObIBAHNE B YKa3aHHBIX TOMEIICHUSX.
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OGPaSOBaHI/IC 06yqa}0mnxc;[ C OrpaHM4YCHHBIMH BO3MOKHOCTAMHU 340POBbA MOXKET
OBITH OpPraHnu30BaHO KdaK COBMCCTHO C OpPYyTIuMH O6yanOIHI/IMI/IC$1, TaK MU B
OTACJIbHBIX I'PpYHIIaX WX B OTACIIbHBIX OPraHU3aIlHiAX.
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