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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 cneunanpHoctn  CIIO  38.02.06 ®uHaHCBl, yKpyHNHEHHAs TIpyIIa
crienmaibHocTel 38.00.00 DxOHOMUKA U YIIPABJIEHHUE.

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. CdopmupoBarh MNpEACTABICHHSA: O  XHUMHYSCKOM  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
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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.

OUHAHCUCT NOKEH 00J1a1aTh 00IMUMU KOMITETCHIIUSIMU:

OK O0I. BseiOupats cnocoObl pemeHuss 3amad  OpodeccuoHaTBHOM
TESATEIHPHOCTHA MMPUMEHUTEIHHO K PAa3IMIHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CPEACTBA IIOMCKA, aHaIu3a U
WHTEpTIpeTanuu HHPOPMAINK, U HHPOPMAIIMOHHBIE TEXHOJOTUH JIJIS1 BHITIOJTHCHHUS
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 YYEBHOM JUCIUIIJIVMHBI
2.1. O0beM yueOHOH TMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHoi padoThl O0bem yacos
MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 44
Oo6s13aTe/IbHAS AYIUTOPHAsI y4eOHAs HATPY3Ka (BCero) 40
B TOM UYHUCJIE:
nabopaTopHbIE pabOTHI 10
IPAKTHYECKUE 3aHATUS 8

KOHTPOJIbHBIC pa6OTLI

KypcoBas pabora (mpoekt) (eciu npedycmompeno)

Koncynbranuu 4

CamocrosiTejibHasi paboTa o0yuyawuierocs (Bcero) 0

B TOM YHCJIC:




camocTosTeNbHas paboTa HaJ KypcoBoi paboToi (poeKToM) (eciu
npeoyCMOmpeHo)

Hmozcosas ammecmayus 6 popme (ykazamy)

1 cem. — KOHTp. paod.,
2 CeM. - 3a4eT C Oll.
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2.2. TemaTnueckum

iaH u copepxanue ydeoHoi gucuumianabl CO0.01.09 Xumus

HaunmeHnoBanue Coaep:xanue yueOHOro MaTepuasa, JjadopaTtopHble padoThI U MPAKTHYECKHE Oo0bem Yposenn
pa3aesioB U TeM 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4amuXxcs, KypcoBasi pabora (IIpoeKr) 4acoB 0CBOEHMS
(eciu npedycmompeHul)
1 2 3 4
Pasnea 1. OcHOBBI CTPOEHHUSI BellleCTBa
Tema 1.1. Crpoenue | Conep:xkanue y4eOHOro MaTepHuaJia
aToM0oB  xuMH4eckHX | CoBpeMeHHass MoJieldb CTPOGHMsSI aroma. OJEeKTpOHHas KOHQUrypauus aroma. 2 1
3J1eMeHTOB W mpupoaa | Knaccudukanus XUMUYECKHX 3JIEMEHTOB (s-, p-, d-3eMeHThl). BaneHTHbIE 3JIeKTPOHBI.
XHMHUYECKOH CBSA3H BanenTHoCTh. DneKkTpoHHas MPUPOAA XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTD.
KoBanenTtHast cBs3b, €€ Pa3HOBHIHOCTH M MEXaHU3MbI 00pa3oBaHUs (OOMEHHBIH U
JTIOHOPHO-AaKIEeNTOpHbIN). MoHHas cBs3b. Mertamnudeckass cBs3b. BomopomHasi CB3b.
MexMoneKysipHble B3auMOIeHCTBHA. M30TOMbI, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHUE
aToMa, TMOpHIM3alys aTOMHBIX OpOUTAJIEH.
Tema 1.2. | Conep:xanne y4e0HOro MaTepuaja
Ilepuonnyeckuii 3akoH | [IpakTuyeckue 3aHITHS
u T20/ 1M1 H.N. | Tleproanyeckass cucrema xumudeckux osiaemenToB JI.M. MenneneeBa. Dusnyeckuit 2 2
MenpneneeBa cmbicn Ilepuognueckoro 3akona J[.M. MengeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB, 00pa3yeMbIX MMHU IMPOCTBIX M CIOXKHBIX BEIIECTB B
COOTBETCTBUM C MOJOKEHHMEM XUMHUYECKOTO 3jeMeHTa B Ilepmonnueckoi cucreme.
MupoBo33peHueckoe U HaydHoe 3HadeHue llepuonmueckoro 3akona /[.M. Menneneesa.
[Iporuoss! J[.11. MenaeneeBa. OTKpbpITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl Ha XapaKTepU3aALHIO
XUMHYECKHX  d3JeMeHTOB  «MeTamnueckue /  HEMETaJIMYEeCKHEe  CBOWCTBA,
AJIEKTPOOTPULIATEILHOCTE U CPOJCTBO K DJEKTPOHY XHMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C MX JIEKTPOHHBIM CTPOCHHEM U IOJOKEHUEM B MEPUOAUYECKOMN cucTeEME
xumuueckux asiemenToB .. MeHnieneeBay.
Paznen 2. Xumunuyeckue peakumu
Tema 2.1. Tunsel | Cogep:kanue yueOHOT0 MaTepuajia
XuMHYecKHX peakuui | Knaccudukamnus v TN XUMHYECKUX PEAKIUI C yd4acTHEM HEOPTraHMYeCKHUX BEIECTB. 2 1

KonuuectBeHHble OTHOLIEHUS] B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTbl IO ypaBHEHHMSIM XHMUYECKHUX peakiuid. Moilb Kak eIuWHHUIIa KOJIMYecTBa
BellecTBa. MoiisipHas Macca. 3aKOHbI COXPAHEHHsI MAcChl U SHEPTUU. 3aKOH ABOrajpo.
MomnsipHblii 00beM ra3oB. OTHOCHTENbHAS TIOTHOCTh Ta30B.

Peakiuyn kommiiekcooOpa3oBaHUs ¢ y9acTHEM HEOPTraHWYECKUX BEIIECTB (HAa MpUMEpE
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THUAPOKCOKOMIIJICKCOB IMHKA U aHIOMI/IHI/ISI).

Tema 2.2
JIEKTPOJIMTHYECKAS
AUCCONMALMA "

MOHHBLIA 00MeEH

Copep:xxaHue y4e0HOIr0 MaTepuaJia

Teopust 3reKTpONUTHUECKON auccornmannu. Peakunm moHHOro oOmena. CocraBieHue
peakiuii MOHHOTO OOMEHa IyTeM COCTaBJICHHS WX TOJHBIX M COKPAIICHHBIX HMOHHBIX
ypaBHeHud. [maponu3 coned. 3HaueHWE TUApOIHM3a B OMOJOTHYECKMX OOMEHHBIX
nporieccax. [I[puMeHeHre TuApoIII3a B MPOMBIILICHHOCTH.

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa «Peakluu THIPOIH3a.

Paznea 3. CtpoeHue M CBOIiCTBAa HEOPraHUYEeCKUX BellleCTB

Tema 3.1.
Knaccupuxaumus,
HOMEHKJIaTypa "
CTPOeHHUeE
HEOPraHu4ecKuX
BellleCTB. du3zuko-
XNMHYECKHEe CBOMCTBA
HEOPraHM4YeCcKuX
BelleCTB

Conep:xaHue y4eOHOro MaTepuaJia

[Ipenmer Heopranuveckod XUMHUU. B3auMOCBSI3b  HEOPraHMYECKHX  BEHIECTB.
Knaccudukanus nHeopranndeckux BemiecTB. [IpocTeie u crnoxkHble BemecTBa. OCHOBHBIC
KJIACChl CJIIOXHBIX BEHIECTB (OKCUABI, THUIPOKCHUIBI, KHCIOTHI, conu). HomeHnkmnarypa u
HA3BaHHE HEOPTAaHMUYECKUX BEMIECTB HCXOJS W3 UX XUMHUYECKOH (OPMYNBI WIN
COCTaBJIEHHE XUMHUYECKOM (hOpMYJIIbI MCXO/IS U3 HA3BaHUS BEILIECTBA [0 MEXyHAPOIHOMN
WJIM TPUBHAJIIBHOM HOMEHKJIATYpE.

Mexmornekysipable  B3auMozencTBusl. KpucrtamnoruapaTtel. ArperatHble  COCTOSIHUSA
BemiecTBa. Kpucrammueckue u amopgHbIe BelecTBa. TUIBI KPUCTAIUTHUECKUX PEIIETOK
(aTomMHasi, MOJIEKYJIsIpHAsA, MOHHAs, METaJUIMYeCcKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB
BEIIECTBA OT THUIA KPUCTATMYECKOH pereTku. [I[puarHbpl MHOT00Opasus BEUIECTB.
CoBpeMeHHbIE MTPEICTABICHHS O CTPOCHUH TBEPJIBIX, KHUAKUX U T'a3000pa3HbIX BEIIECTB.
Kunkue KpucTasuibl.

Metamtel. OOmue ¢GuU3MYEeCKHe W XHMHUYECKHE CBOMCTBA MeTauioB. CrocoObl
noJiydeHusi. 3HAUeHHE METAVIOB M HEMETaUIOB B MPHUPOJE U KU3IHEACATEIBHOCTH
yelioBeka U opraHu3MoB. Koppos3usi MeTayioB: BHIbI KOPPO3HH, CIIOCOOBI 3alllUThI
METaJJIOB OT Koppo3uu. Hemeramnel. OOmme ¢Gu3nyeckue W XUMHUYECKHE CBOWCTBA
HeMeTa/uioB. Tumuunbie cBoiictBa MetaioB IY- Y1 I rpymm. Knaccudukamus u
HOMEHKJIaTypa COCIUHEHH HeMeTauioB. KpyroBopoThl OHOTCHHBIX JJIEMEHTOB B
npuposie. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKHX BEIECTB
(OKCHAOB, TUAPOKCHUIOB, KUCIIOT, COJNEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
IIPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHUH, BBICIINX OKCHIOB U THIPOKCHIOB

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabora «CBOMCTBa METAIJIOB U HEMETAIIIOB)
HccnenoBanne pU3NIECKUX U XUMHYECKUX CBOMCTB METAIOB U HEMETAILIOB. PermeHue
SKCIEPUMEHTAIBHBIX 3a/lad 10 CBOMCTBAM XUMHUYECKHM CBOWCTBAM METAJJIOB M
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| HCMCTAJIJIOB, IO PACTIO3HABAHUTIO U ITOJIYUYCHUTIO COCI[I/IHGHI/Iﬁ MCTAJ1IJIOB 1 HCEMCTAJIJIOB

Pa3znen 4 CTpoeHue U CBOICTBA OPraHNYeCKUX BelllecTB

Tema 4.1.
Knaccupuxanus,
CTpOeHue "
HOMEHKJIaTypa
OpPraHuYecKux
BeIeCTB. CpoiicTBa
OpPraHuYecKux
coeIuHEeHUu

Conep:xaHue y4eOHOro MaTepuaJia

[Ipenmer opraHuYeckod XUMHMHM. B3auMOCBS3b HEOPraHMYECKMX M OPraHU4eCcKUX
BEIIECTB. XUMHUYECKOE CTPOCHME KAK IOPSAOK COCAVHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO HUX BaJeHTHOCTU. OCHOBHBIE IOJOXEHUS TEOPHUM XUMHUYECKOIO CTPOEHUS
oprannyeckux coenuHenud A.M. bytnepoBa. VYriepoaHblli CKeNeT OPraHHUYECKOM
MOJIEKYJIbl. MOJIEKYJIIpHbIE U CTPYKTYpPHBIE (pa3BEpHYThIE, COKPAILICHHBIE) XUMHUECKUE
¢dopmynbl. 3aBHCHMOCTH CBOWCTB BEHIECTB OT XHMHYECKOTO CTPOCHHS MOJIEKYJI.
N3omepuss u u3zomepbl (CTPYyKTypHas, TreoMeTpuyeckas (LUC-TpaHC-U30MEpHs).
Kpatnocts xumnueckoil cBsizu. Ilonsitue o QyHKIMOHanNbHOU rpymnme. lIpuHuunel
KJaccu(UKalM OpraHUYeCKMX COCAMHEHMHA. MexayHapoaHash HOMEHKIATypa |
IIPUHIUIIBI HOMEHKJIATypbl OPIaHUYECKUX COeAMHEHUM. PU3NKO-XMMHUYECKHE CBOWCTBA
OpPraHUYECKHUX COEJAMHEHHM OTAEIbHBIX KJIACCOB (OCOOEHHOCTH KiIacCU(UKALUK U
HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKHH P W oOmas dopmyia; U30MepHs;
¢u3uuecKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOObI MOJIyUEHUs])

HpaKanecmle 3aHATHUSA

KonTponbHas pabota. Pemenne npakTuKO-OpUEHTUPOBAHHBIX 33/IaHU 110 COCTABJICHUIO
XUMHYECKHUX PEAKIUHU.

Pasnen S. KumHermuecknme M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUSI XMMHMYECKHX PpeaKIui

OCcHOBHOe co/iep:KaHue

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEKAHUS
XUMHYECKHX peaKuui

Cojep:kanne y4e0HOro MaTepuaJia

Xumudeckue peaknuu. Kiaccudukamms XUMHYECKUX peakiuii: mo ¢$pa30BOMYy COCTaBY
(rOMOTreHHbIE M TeTEPOTeHHBIE), M0 UCIOJIb30BAaHUIO KaTaiu3aTopa (KaTaJuTHYECKUE U
HekatanmuTtudeckue). CKOpOCTh peakIluu, €€ 3aBUCUMOCTh OT PAa3JIHYHBIX (PAKTOPOB:
OPUPOJLl  pEarupyrolluXx  BELIECTB, KOHLEHTPALMM  pEarupyroumx  BEIIECTB,
temriepatypsl (rpaBuiio Bant-I'odda), mmomanyn peakilmOHHONW MOBEPXHOCTH, HATHYHS
Karanuszatopa. Poiib KaTaiu3aTOpoB B MPHUPOJE M MNPOMBIILIEHHOM TPOWU3BOJICTBE.
OHeprus akTUBalMU. AKTHUBHPOBAaHHBIM KomIuiekc. Karamuzatopsl u kartanus. Poiib
KAaTaJIM3aTOPOB B PUPOJIE ¥ MPOMBIIILIEHHOM TPOU3BOJICTRBE.

Tema 5.2.
Tepmoaunamuyeckue
3aKOHOMEPHOCTH
NpoTeKAHUS

XHUMHYECKHX PeaKIuii.

Copepxanue y4eOHOro MaTepuaJia

Knaccudukanus XuMHUYeCKUX peakiuil: 1no TemioBoMy 3¢ (deKTy (3K30TepMHUYECKHE,
9H/I0TEPMHUECKHE), IO 00paTuMocTH (0OpaTuMble U HeoOpaTuMbie). TernoBbie 3P HEKThI
xumuueckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh  PEaKIMM.
XUMHUECKOE PABHOBECHE M €ro CMeLICHHE MOoj JIeHCTBHEM pa3lu4HbIX (PAKTOpOB
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PaBHOBecue
XHUMHYECKHX peaKkuui

(KOHIIEHTpalKs pearcHTOB WM MPOAYKTOB pEaKLUH, JaBJICHUE, TeMIleparypa) Ul
CO3/laHMsI ONTUMAJbHBIX YCJIOBUM NPOTEKAaHUs XUMHUUYECKuX mpoueccoB. [lonsrue o6
SHTANBIUU U SHTpornuu. DHeprus ['mb6ca. 3akon ['ecca m cienctBust u3 Hero. Poib
CMEIIICHUs] PABHOBECHS B TEXHOJIOTMYECKHX IPOLECCax

Pa3znen 6. /lucnepcHble cucTeMbl

Tema 6.1. lucnepcHbie

Copep:xxaHue y4e0HOIr0 MaTepuaJa

cucteMbl H (akTopsbI
HUX YCTONYUBOCTH

Hucnepcubie cuctembl. Koimmonaneie cucremsl. MicTuHHBIE pacTBOpbl. PacTBOpeHne Kak
¢usuko-xumuueckui  mporecc. PactBopbl. CrmocoObl NPUTOTOBIEHUS PAaCTBOPOB.
PacTtBopuMocTb. MaccoBast [0Ji1 pacTBOpEHHOTO BeulecTBa. lIpenenbHO aomycTrumbie
KOHIICHTPAllMd W HX HCIOJIIb30BaHHE B OIICHKE HKOJIOTMYECKON Oe30MacHOCTH.
Kinaccudukanus aucnepcHsIx cucteM 1o coctaBy. CTpoeHue U (aKTOPhl YCTOMYUBOCTH
JUCIIEPCHBIX cHCTeM. Pacrio3zHaBaHME MCTUHHBIX PAacCTBOPOB, KOJUIOMJHBIX PAaCTBOPOB U
rpyooauctepcHbix cucreM. CTpoeHue MUIe/UTBl. PaccenBanue cBeTa MPH MPOXOKICHUH
CBETOBOIO MyYKa Yepe3 ONTHYECKH HeOAHOPOoAHYI0 cpeny (3dhdexra Tunmans)

HpaKanecmle 3aHATHUSA

Pewrenne 3amad Ha IPUIrOTOBJIEHHE PAacTBOPOB. PellleHMe NMpakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3aJaHMi Ha JUCHEpPCHBIE CHUCTEMbI, HCIIOJIb3yeMble B OBITOBOH H
IPOM3BOJICTBEHHOM JEATEIbHOCTH UEJIOBEKa, C MO3UIMHA 3KOJIOrMYeckoi 0e30macHOCTH
MOCJIEACTBUM U TPAMOTHBIX pellieHuH NpobJieM, CBsI3aHHBIX C XUMHUEH

Tema 6.2.

Conepxanue y4eOHOro MaTepuaJia

HccaenoBanme cBOiiCcTB

JlabopaTtopHble 3aHATHSA

AUCIIEPCHBIX CHCTEM
OIS ux
HICHTU(PHUKALUT

JlaGopatopHasi pabota «lIpuroroBienue pacTtBopoB». llpuroToBieHune pacTBOpOB
3aJaHHOW (MOJIAPHOI) KOHLEHTpalUu (C MPaKTUKO-OPHUEHTUPOBAHHBIMH BOIPOCAMH),
OTpeNieNieHue Cpelbl BOAHBIX pacTBOpoB. JlaboparopHas paborta «MccienoBanue
JTUCTIEPCHBIX CcHUCTeM». [IpuroroBieHre W H3yUYeHHUE CBOMCTB ITUCIHEPCHBIX CHCTEM
Pa3HbIX BHJOB: CYCHEH3UHU, SMYJbCUHU, KOJUIOMIHOTO pacTtBopa. CpaBHEHHE CBOWCTB
WCTHUHHBIX U KOJUIOMIHBIX PACTBOPOB, BHISIBICHHE OCHOBHBIX PA3IMYUil MEKIY HUMHU.

Pasznen 7. KauecTBeHHBIE

PC€aAKIIUH oﬁﬂapymeﬂnﬂ HCOPraHMYE€CKHUX U OPraHU4Y€C¢CKHUX BCIICCTB

Tema 7.1.

Copep:xaHue y4e0HOI0 MaTepuaJia

OoOHnapy:xenue
HEOPraHu4eCcKHuX
KATHOHOB U AHHOHOB

KauecTBeHHBIE XUMUYECKHE PEAKIIMH, XapaKTEepHbIE JIsI OOHAPYKEHUSI HEOPraHUUECKUX
BeIIeCTB (KaTHOHOB M aHMOHOB). CocTaBleHHE YpaBHEHUH peakuuidi oOHapyKeHUs
katnoHoB [—VI rpymnmn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM 1 HOHHOHN (hopMax.

Peakuumn oOHapyeHHMsS HEOPraHMYECKUX BELIECTB B peaJIbHBIX 00BEKTaX OKpYXKarolei
CpEeJBL.

JlabopaTopHble 3aHATHS
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JlaGopatopHas paboTa « AHATUTUYECKHE Peakuuu KaTHOHOB [—VI rpymm». 2
[IpoBeneHne KayeCTBEHHBIX pEaKLUUH, UCHOJIb3yeMbIX Al OOHapy>KeHUs KaTUOHOB I
Ipymnsl (Kanus, HaTpHsl, Maraus, ammonus), Il rpynmer Ha npumepe 6apus, 111 rpynms! -
cBuHIa, [V rpynnsl - amomunus, V rpynnsl - sxene3a (I u 11I), VI rpynmnsr - Hukens.
Onucanue HabJI0JaeMbIX SIBJICHUH M COCTABICHUE XUMHUECKUX PEAKLIUH.

Tema 7.2. | ConepxkaHue y4eOHOro MaTepuaJjia

Oo0Hapy:xeHue KauyecTBeHHBIE XUMHUECKHE pPEAKIMH, XapaKTEpHbIe s OOHApY)KEHUS OTHIEIbHBIX 2

OPraHMYecKuX KJIACCOB OPraHMYECKUX COEIMHEHUH: (EHOJ]OB, albJeTHI0B, Kpaxmala, YKCYCHOMN

BEIECTB  OTAECJbHBIX | KUCJIOTBI, aMUHOKHUCIOT U Jip. JleHaTypaius OelKoB IIpU HarpeBaHUU, [IBETHBIE PEAKIIUU

KJIACCOB ¢ | 6enkoB. CocTaBiieHHEe KaYEeCTBEHHBIX peaklUii OOHAPYKEHUSI OPTaHUYECKUX COSAMHEHUN

HCII0JIb30BAaHHEM OTJIEbHBIX KJIACCOB.

Ka4eCTBEHHbIX JlabopaTopHble 3aHATHS

peakumui JlaboparopHas pabota «KadecTBeHHbIE peaklUu Ha OTAEIbHBbIE KJIacChl OPTaHUYECKUX 2
BemiecTBy. IIpoBeneHne KadyeCTBEHHBIX pPEAaKLUUM, MCIOJIB3YeMbIX Uil OOHApy>KEHUs
OpraHMYECKHUX BEUIECTB pAa3JIMYHBIX KJIAccoB: (PEHOJIOB, albJETHUIO0B, Kpaxmaina,
YKCYCHOW KHCIIOTBI, aMUHOKHCIIOT, OeNkoB U Jip. Onucanue HaOMI0NaeMbIX SBICHUN U
COCTAaBJICHUE XMMHUYECKUX PEAKINI H/UITU CXEM.

Pa3znen 8. Xumusi B ObITY H IPOM3BOJACTBEHHOI IEATEJIbHOCTH YeJI0BEKA

Tema 8.1. Xumusa B | Cogep:xanue yueOHOro marepuajia

ObITY M | DKoyoruyeckass  O€30MaCHOCTh  IMOCJIEACTBUH  OBITOBOH ¥ MPOU3BOJICTBEHHOM 2

NPOM3BOACTBEHHOMI JIeSITeJIbHOCTH YEJIOBEKa, CBA3aHHas ¢ epepaboTKOM BEIIECTB.

AeATeJbHOCTH IIpakTHYecKHe 3aHATHS

Y€eJIOBEKA Kontponbhas padora. Penienne npakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUI 110 COCTABICHUIO 2
XUMHYECKHUX PEAKIUH.

KoncyabTanumn 4

Bcero 44

Jlj1g XapaKTepUCTUKHU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAYoIre 0003HAUCHHUS:
1. — 03HaKOMUTENBHBIN (y3HAaBaHHE U3yUEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIIOJIHEHUE JAEATEILHOCTH 10 00pa3ily, MHCTPYKLIHUU, METOJUYECKUM PEKOMEHIallUsIM WM M0J1 PYKOBOACTBOM

npernoaaBaTens);

3. — NPOJyKTUBHBIN (IUIAaHUPOBAHUE U CAMOCTOSITENILHOE BHITIOJTHEHHUE JIEATEIBHOCTH, PeIlIeHNe POOIEeMHBIX, CUTYyallHOHHBIX 3a71a4)

15



3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeGoBanussi K MHHMMAJIbHOMY  MATEPHAJIbHO-TEXHHUYECKOMY
o0ecrneyeHHuI0

Ayn.1206 Kabuner xumuu, 6uosiornu. YueOHas mebenb Ha 30 mocajouHbIX MECT,
pabouee MecCTO mMpenojaBaTens, J0CKa MeoBas TpeXCeKIMOoHHas-1mT., mkad
KHUKHBIN 611IT., MIOJIKa HaBecHas Sumir., CTEH
MH(pOPMAITMOHHBIN- | IT., IaKaTHUIA-211IT., IEPUOANYECKAs CUCTEMa XUMHUYECKHUX
AJIEMEHTOB, TaOJIMIla PACTBOPUMOCTH, PA3JaTOYHBIM MaTrepuall C KOHCIEKTaMu
JeKIui, TaOIuIlaMu, WUIIOCTpAUsIMH, (QopMyiaaMu, HWHCTPYKIIMOHHBIE KapThl
MPaKTHYECKUX U J1AOOPATOPHBIX 3aHATHH, Marepuabl TEKYIIEro KOHTPOJIS,
METOJIMYECKHE PEKOMEHIAIINH 10 PEIICHUIO 3a/1a4.

Ayn. 1204 JlaGoparopust xumuu. OOOpyJ0oBaHUE W MaTepUaibl: JUCTHILISTOP,
nabopaTopHble  MOWKM  JUIsl  MBIThS ~ TOCYZAbl, AHAJIUTUYECKHE  BECHI,
TEXHOXMMHYECKHE BEChl, CYUIWIbHbIM mmikad, wMydenpHas medb, IUIUTKA
ANIEKTPUYECKUE, BOJASHbIE  0aHU, pedpakTOMETpbl,  CIEKTPO(YOTOMETPHI,
(OTORIIEKTPOKOTIOPUMETD, pH-meTps, DIIEKTPOIBI KOMOMHHUPOBAHHEIE,
BHUCKO3UMETPBI, TEPMOMETpPHI, IEHCHUMETPHI, INTaTUBbI byH3eHa C 3a)KuMamw,
MITaTUBBI JUISI TUTIETOK MEPHBIX, IITATUBBI AJIsI MPOOUPOK, TPOOUPKOIEpKATEIH,
IUTAHIIETKU JJIS  KanejabHOro aHanu3a, NpOOKH pEe3HHOBBIC, IIJIACTHUKOBBIE,
METaNIMYECKUE CETKH, MPUOOPHI JIJIsl TIOTyUYEeHUsI Ta30B, (GUIBTPHI, HHIAUKATOPHAS
Oymara, pe3WHOBBIC TPYIIHW, IIMATeNd, JOXKedku (apdopoBbie sl CHKUTaHUS
BEIIECTB, MHKPOCKOIBI, CTEKJa MOKPOBHBIC, TPYOKH CTEKISIHHbIE, PE3HHOBBIC
[IUTAHTH, MakeT xpomorpadudeckoil kojonku. Ctonm nmaboparopuble- 12miT.,
BBITSDKKA 21T., Tym0a 20mrT., mkad 1jig AOKyMEHTaluu U 00OpyIoBaHUS SIIT.,
JIOCKa MEJIOBasi TPEXCEKIMOHHAs- 1 IT.

3.2. UudopmannoHHoe odecreueHrue 00ydeHust
Ilepeuenb pexkoMeHayeMbIX Yy4eOHbIX u3naHuil, HWHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

KnurootecneueHHocTn
bubaunorpaguueckoe onncanue U3IaHus OcHoBnas/ KoI-BO.AK3
(aBTOP, 3ar1aBHE, B/, MECTO M IO U3JAHUS, | JONOJHUTEILHASA T DaeKTpOHHbBIE
KoJIL.CTp.) JauTepatypa B Guoa. pecypcel
CIIeIy
["abpuensy, O. C. OCH https://
Xumus : 10-i1 kiace (6a30BbIN YPOBEHB) : znanium.ru/
yuebnuk / O. C. I'abpuensu, U. I. Octpoymos, catalog/
C. A. CnagkoB. — 6-€ u3., crep. — MOCKBa : product/
[Ipocsenienue, 2024. — 129 c. : un 2157258
["abpuensy, O. C. OCH https://
Xumust. 11-# kmace (6a30BbIi YPOBEHB) : znanium.ru/
yuebnuk / O. C. I'abpuensu, U. I'. Octpoymos, catalog/
C. A. CnagkoB. — 6-e u3n., crep. — MockBa : product/
[TpocBeuienue, 2024. — 128 c. : n. 2157262
[munka, H. JI. OCH https://



https://urait.ru/bcode/569091
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258

O6mas xumust : yaeonuk ais CITO / H. JLL urait.ru/
['muuka ; mox pen. B. A. Ilonkosa, A B. bcode/569091
babkoBa. — 20-e u3n., mepepad. u qom. —

Mockga : FOpaiit, 2025. — 717 c. —

(ITpodeccronanbaOe 00pa3oBaHKe).

Huxonbckuii, A. B. o https://
Xumus : yueOHuk u npaktukym s CI1O / urait.ru/
Huxkonbckuit A. b., CyBopoB A. B. - bcode/562271
2-e u3M., nep. u goi. - Mocksa : FOpaiir, 2025.

-507 c.

Barines, O. C. hfest https://
Xumusi. JlabopaTOpHBINA TIPAKTHUKYM U COOPHUK urait.ru/
3anad : yaeoHoe mocooue st CI1O / aiines O. bcode/562277
C. - Mockaa : FOpaiit, 2025. - 202 c.

Tynukun E. U. TOTI. https://
Xumust. O01as 1 HeopraHu4eckast XuMus : urait.ru/
yaeonuk st CI1O / Tynukun E. U. - 2-e u3j., bcode/533954
ucnp. u pon. - Mocksa : FOpaiit, 2025. - 419 c.

(ITpodeccronanpHOE 0Opa3oBaHue).

Tynukun, E. U. o1 https://
Xumus. B 2 4. Yacte 2. Opranndeckast XuMus : urait.ru/
yueonuk ans CI1O / Tynukun E. U. - bcode/533956
2-e u3A., uctp. u non. - Mocksa : FOpaiit 2025.

- 203 c. - (ITpodeccuonanpHOEe 0Opa3zoBaHue).

Maptsinosa, T. B. non https://
Xumus : yueOHuK u npaktukym st CI1O / urait.ru/
MaptsinoBa T. B., Apramonosa U. B., 'onyHoB bcode/560792
E. b. ; mox pen. MapteiaoBoii T. B. - 2-e u3n.,

uctp. u on. - Mockaa : FOpaiit, 2025. - 368 c.

JleOenes, 10. A. o https://
Xumus : yuebnuk st CI1O / JleGenes 1O. A., urait.ru/
Ddanees I'. H., ['ony6eB A. M., lllanoran B. H. ; bcode/537876
rmox obmr. pex. @aneesa I'. H. - 2-e uzn., mep. u

on. - Mockaa : FOpaiir, 2024. - 431 c.

UTebenes, 10. A. ITOII https://
Xumusi. 3aa4HKK : yaeOHOE TocoOue st urait.ru/

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

Oneiinnkos, H. H. ITOII https://
Xumust. AITOPUTMBI PEIICHHS 3329 U TECTHI : urait.ru/
yaebnoe mocodue myst CI1O / Oneitnuxos H. H., bcode/562542

Mypassesa I'. I1. - 3-e u3a., ucnp. u gom. -
Mockaa : FOpaiir, 2025. - 249 c.

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM

JUCLUILJIMHbI

Konrposabr HW omeHka pe3yJbTaToB
OCYUIECTBIISIETCSl MpernojaBaTeieM B Ipollecce MPOBEACHUS MPAKTHUYECKUX

OCBOCHHSI  yueOHOM

JAUCIHUITIITMHBI
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https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/533956
https://urait.ru/bcode/533956
https://urait.ru/bcode/533956
https://urait.ru/bcode/533954
https://urait.ru/bcode/533954
https://urait.ru/bcode/533954
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/569091
https://urait.ru/bcode/569091

3aHIATHN © JTaOOpaTOPHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BBIIIOJTHCHHUA

O6y‘-IaIOH_[I/IMI/IC$I HHAWBU/1Y aJIbHBIX SaHaHHﬁ, HCCJICI[OBaHPlﬁ.

Pe3yabTaThl 00y4yeHus
(0CBOEHHBbIE€ YMEHMNsI, YCBOCHHbIE 3HAHMS)

®opmMbl U METOAbI KOHTPOJISI U
OIIEHKH Pe3YJbTATOB 00y4eHusl

V-1. BbpiBIATH XapakTepHble MPU3HAKH U
B3aUMOCBSI3b ~ M3YYCHHBIX  I[OHATHM, IPUMEHATH
COOTBETCTBYIOIIUE MOHATHS IIPU OIIUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U
UX MPEBPAILECHUN; BBISBIATh B3aUMOCBA3b XUMHUYECKUX
3HAHUM C MOHATUSAMHM M IPEICTABICHUAMHU APYIUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

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

V¥-2. Ucnonp30BaTh HAMMEHOBAHUSI XUMUYECKUX
COEIMHEHUI MEKTYHApOJHOTO COK03a TEOPETHUECKON U
NPUKJIAJHOM XMMHMM W  TpPUBUAIbHBIE Ha3BaHUSA
BaXHEHMIIINX BEIIECTB (ITHIJIEH, allETWIEH, TJIUIEpHUH,
denon, Qopmanbrerun, yKCycHas KHCIOTa, TJIHIIMH,
YrapHbI ra3, YIJIEKUCHBIA Tra3, aMMHaK, TralleHas
U3BECTb, HErallleHas W3BECTb, IHTbEBAas coja U
JIPYTHX), COCTaBJIATH (OPMYJbl HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB, YPAaBHEHUS XMMHUYECKHUX
peakiuii, OOBICHATb HUX CMBICI; MOJITBEPKIATh
XapakTepHblE  XMMHMYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOUIUMHM OJKCIEPUMEHTAMH U  3aIUCAIMHU
YPAaBHEHUN XMMHUUYECKUX PEAKIUI

YcTHBIN onpoc (codecenoBaHme)
[IpakTHKO-OpUEHTUPOBAHHBIE
3aJaHus
Kontponbnas padora (1 cem.)

V-3. VYcTaHaBiIuBaTh MPUHAJIE)KHOCTD
M3YUYEHHBIX HEOPTraHUYECKUX U OPraHMYECKUX BEILECTB
K OIpEIeNIeHHBIM KJIaccaM M TpynnaMm COEAUHEHUH,
XapakTepHU30BaTh UX COCTAB U BAKHEMIINE CBOKWCTBA

YerHbIi onpoc (cobece10BaHme)
[IpakTHKO-OPUEHTUPOBAHHBIE
3a/laHus
KonTponbras pabota (1 cem.)

V-4. Onpenensitb BUIbl XUMHUYECKUX CBS3EH
(koBajieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
THIIBI KPUCTAJUTHYECKUX pemieTox BEIISCTB;
KJIACCU(DHUITMPOBATh XUMHUYECKHE PEAKIIHI

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

V-5. 1IpoBOIHUTH pacdeThl MO XUMHUYECKUM
dbopMynaM U YpaBHEHUSIM XHUMHYECKUX PEaKUUNd C
HCIIOJIb30BaHNEM buznueckux BEJINYUH,
XapakTepU3yIOIINX BEIIECTBA C  KOJHMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpPMallbHbIE YCIIOBUS)
ra3os, KOJIM4eCTBA BEILIECTBA; HCIIOJIB30BaTh
CHUCTEMHBIE XMMHWYECKHUE 3HAHMS I [PUHATHUA
pelIEHH B KOHKPETHBIX JKU3HCHHBIX CHUTYyalHsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

YcTHBIH onpoc (cobece10BaHme)
[IpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus
Kontposnbnas padora (1 cem.)

V-6. IlnanupoBaTth U BBINOJHATH XMMHUYECKUN
HKCHEPUMEHT (KaueCTBEHHbIC PEAKLUU Ha KaTHOHBI U
aHUOHBI, (YHKIMOHAJIBHBIE TPYIIBl OPraHHYECKUX
COEJIMHEHUI JaeHaTypauus OEJIKOB IpH HarpeBaHUM,
I[BETHbIE peakuuu OEJIKOB; MPOBOJUTH PEAKIUH
MOHHOro  OOMEHa, OIpeleNsiTh Cpely  BOAHBIX
pacTBOpOB, pelIaTh SKCIEPUMEHTAJIbHBIE 3aJaud Ha
pacro3HaBaHME HEOPraHWYECKHMX M OpPTraHUYecKuX
BELIECTB) B COOTBETCTBUM C MPABWJIAMU TEXHHUKHU
0e30IacHOCTH Tpu OOpallleHuH ¢ BEIIeCTBAMH U

JlaGopaTtopnbie paboTHI,
npakTudeckas padbot




71a00paTOPHBIM 000pyI0BaHUEM; MIPEACTABIIATH
pe3yabTaThl XMMHYECKOIO JKCIEpUMEHTa B (opme
3allMCUM  YPAaBHEHMM COOTBETCTBYIOILIMX PEAKLHU U
(GopMyIMpOBATh BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

V-7. AHanu3upoBathb XUMHUYECKYIO
uH(pOpMaNHKIO, MOMYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB
(cpenctB MaccoBoil mHpopmanuu, cetb WHTepHET U

JIPYTHUE)

BrinosiHeHUE IpakTUKO-
OPUEHTUPOBAHHBIX 3aJaHUI.
JlaboparopHbie pabOTHI.

V-8. CobnomaTe mpaBmiia  IKOJIOTHYECKU
1eecoo0pa3Horo TMOBEACHHUS B OBITY U TPYAOBOM
JIeTETLHOCTH B IIEJIIX COXPAHEHUsSI CBOETO 3/I0POBbS U
OKpY’KaroIeu MPUPOIHOM cpebl; YUYUTHIBaTh
OMacHOCTh  BO3JICUCTBHUSI HA IKUBBIE OPTraHU3MBI
ONpECICHHBIX BEIIECTB, MOHUMAsI CMBIC TOKa3aTess
MPEAEIbHON JONYCTUMOW KOHIIEHTPALUH

VYceTHBI o1npoc
JlaGopaTopHbie paboThI,
npakTudeckas padot

V-9. Bnagetb OCHOBHBIMM METOJIaMH HAyYHOTO
IIO3HaHUA BCUICCTB n XUMHNYECKUX SIBJICHWIN
(mabmronenue, U3MEpPEHHE, SKCIIEPUMEHT,
MOJICIUPOBAHNE); BIJIAJIETh CHCTEMOM 3HAHUM O
METOAAaX HAy4YHOIOo TMO3HAaHUS SBJICHUM MPUPOJIBI,
HCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAyKaxX W YMCHUAMMU
MPUMEHATh 3TH 3HAHUS TMPU SKCHEPUMEHTAIBHOM
UCCIICIOBAaHUKM  BEHIECTB W I OOBSCHEHUS
XUMUYECKUX SIBICHUW, HMMEIOIIMX MECTO B IPHUPOJE
HpaKTPIIIGCKOﬁ JACATCIIBHOCTHU YCJIOBECKa u B
MMOBCEHEBHOMN KHU3HH.

Pelenue npaxTuko-
OPHUEHTHPOBAHHBIX
TEOPETUUECKUX U
JKCIIEPUMEHTAIIBHBIX 3aJaHUI

3HATb:

3-1. Bnagerp cucteMoll XUMHYCCKUX 3HAHHM,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE TTOHSATHUS
(XMMUYECKHUI AJIEMEHT, aToOM, DJIEKTPOHHAs 000JI0YKa
aToma, S-, p-, d-dJEKTpOHHBIC OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHWCJICHUS, XHWMHYECKas CBSI3b, MOJIb,
MOIIIpHas Macca, MOJIAPHBIA 00BEM, YTIEepPOIHBIH
ckelneT, (DyHKIMOHANIbHAS TPYIINA, paarKall, H30MepHs,
H30MEpHI, TOMOJIOTUYECKUM pan, TOMOJIOTH,
YIIIEBOJIOPOBI,  KHUCIOPOA- U a30TCOJAEpIKaIINe
COCIMHEHUs, OWOJOTHMYECKH AaKTHBHBIC BEIECTBA
(yrneBoapbl, KHUpbI, O€JIKH), MOHOMEp, MOJHUMED,

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

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

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

Konrponsnas pabora (1 cem.)
JuddepenunpoBaHHbIi
3a4€T (2 ceM.)
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3-2. CdhopmupoBaTh NPEACTABICHUS: O XHUMHYECKON Pemenue npaktuko-

COCTaBIISIIOIICH €CTECTBEHHOHAYYHOM KapTHHBI MHDA, OPHEHTHPOBAHHBIX
poJIM XMMHHM B IIO3HAHMM SIBJICHUU IIPUPOIBI, B TEOPETUYECKUX U
(GOpMUPOBAHNYU MBIIUICHUS ¥ KYJIbTYpBl JIMYHOCTH, €€ 9KCTIEPUMEHTAIBHBIX 3aaHUM.
(YHKIMOHATIBLHONH T'PAaMOTHOCTH, HEOOXOIUMOHN ISt YcrHbIif onpoc (cobecenoBanme)

pellleHrs TMPAaKTUYECKUX 3aJad M HKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
MIPUPOAHOM Cpejie.

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

OOyueHue JHII C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS  IPHU
HEOOXOJMMOCTH  OCYIIECTBIIIETCS HAa OCHOBE aJanTHPOBAHHOW paboueit
IporpaMMbl  C  HUCIHOJIb30BAHUEM  CICIHMAIBHBIX ~ METOJIOB  OOy4YeHUs W
TUIAKTAYECKUX  MaTepHalioB, COCTaBIEHHBIX C YYETOM  OCOOCHHOCTEH
MCUXO(PU3NIECKOTO PA3BUTHS, WHAUBUAYATHHBIX BO3MOXKHOCTEH W COCTOSHHS
3I0POBbS TaKUX OOyUaromuxcs (00ydaronierocs).

B 1mensx ocBoeHmss ydeOHOW MporpamMmbl JWCIHWIUIMHBI WHBAIHIAMU |
JUIIAMU C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3/10pOBbsi Koepk obecrieunBact:

JUTSI MHBQJIMJIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS I10
3pEHUIO: pa3MeIleHHe B JOCTYIHBIX JJIsi OOyYaIOUTUXCS, SBISIONINXCS CICTIBIMU
Wi CcIa0OBUASAIIMMU, MECTaX W B aJalTUPOBAHHOW QopMe CIpaBOYHOM
uHPOpMAIIMU O pacCHUCAaHWM YUYEOHBIX 3aHATHUH; TPUCYTCTBHE AaCCHCTEHTA,
OKa3bIBAIOILIETO oOyyaroremycs HEO0OXOIUMYIO MIOMOIIIb; BBIITYCK
AIbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEepUaioB (KPyMHBIA MpUT wiau
aynuohane);

JUTS UHBJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbBSI T10
CIIyXY: HaJJISKAIMMH 3ByKOBBIMH CPEJICTBAMH BOCIIPOHM3BEICHNE HH(DOpMAITUH;

JUTSI WHBJIMJIOB W JIAIl C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMHU 370POBBS,
UMEIOIUX  HApYIIEHWUsS  OMOPHO-JABUTATEILHOTO  almapara:  BO3MOXKHOCTh
OecnpenaTCTBEHHOTO JTOCTYIa 00yJaronuXcsl B y4eOHbIE TIOMEIICHHUS, TyaJleTHBIC
KOMHATHI M IPyTHe TTOMEIICHHSI, a TAK)Ke MPEOBIBAHKE B YKa3aHHBIX TOMEIICHUSX.
O0bpazoBanue 00yJarONINXCs C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI MOXKET
OBITh OPraHM30BaHO KaK COBMECTHO C JPYIHMH OOYYaroIIMMHCS, TaK U B
OTJENIbHBIX TPYTIaXxX WIA B OTICIHHBIX OPraHU3aINsIX.
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