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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
C0O0.01.09 Xumusi

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHOW JUCUUIUIMHBI SIBJIIETCA YacThlO 00pa30BaTEIbHON
pOrpamMMbl OATOTOBKHU CHELMAINCTOB CPEIHETO 3B€HA B cOOTBETCTBUU ¢ PI'OC
no crneupanbHoctd CIIO 43.02.16 Typu3sM U rocTenpurMMCTBO, YKPYHIHEHHas
rpynmna cneruaisHocTer 43.00.00 CepBuc u TypusM.

1.2. MecTo y4eOHOI JUCUUILINHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrPaMMBbI:
JUCIUIUIMHA BXOJUT B 0a30BbIe NUCHUILTMHBI 00111€00pa30BaTeIbHOM MOATOTOBKH.

1.3. Hean m 3agaum y4eOHOM MUCUMILIMHBI — TPe0OOBaHUSl K pe3yJbTaTaM
OCBOEHMS YUeOHOI IUCIUIINHBI:

Henp aucuuruimabl «XuMUs»: (OPMHUPOBAHHUE Y CTYJEHTOB XMMHYECKOU
COCTAaBISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa KaK OCHOBBI IIPHUHSITHUSA
pelIeHNd B JKA3HEHHBIX W NIPOU3BOJCTBEHHBIX CHUTYAlHsIX, OTBETCTBEHHOIO
MOBEJCHUS B IPUPOJHOM CpEJIE.

B PE3YyJIbTaTC OCBOCHHUA qu6HOﬁ JUCHUITIITMHBI O6Y‘I&IOHIHI>'ICH JOJIZKCH
YMeETh:

V-1. BIBIATh XapaKTEpHbIE TPU3HAKU U B3AUMOCBSI3b U3YUYEHHBIX MOHATHI, IPUMEHSTh
COOTBETCTBYIOILIME IMOHATUS IPU ONUCAHUM CTPOCHHUST M CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB M UX MPEBPALICHUI; BBISBIATH B3aUMOCBS3b XMMHUYECKHX 3HAHHUU C
HOHSTUSIMM U IPEJICTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. HUcnonb3oBaTh HAUMEHOBAHMSI XMMHUYECKUX COEIMHEHUN MEXKIYHAPOIHOTO CO03a
TEOPETUYECKON U MPUKIAAHON XUMHUHU U TPUBHAJIbHBIE HA3BaHUS BaKHEWUIINX BEIIECTB (3THJIEH,
aleTuieH, TJIMLEpUH, (eHos, (QopMmaibAeru]l, yKCyCHas KHCIOTa, IJIMIUH, yrapHbId ras,
YIJIEKUCHIBINA Ta3, aMMHaK, raiieHas W3BEeCTb, HErallleHash U3BEeCTb, MUThEBAs COJA U JAPYIHX),
COCTaBJIATh (DOPMYJIBI HEOPTaHWYECKMX M OPraHWYECKHUX BEIIECTB, YPAaBHEHUS XHUMHYECKHX
peakuuii, OOBSICHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XMMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOILMMHU IKCIIEPUMEHTAMHU U 3aIIUCSIMU YPABHEHUM XUMUYECKUX PEAKIIMIM

V-3. VYcranaBnuBaTh MPUHAIIEKHOCTh M3YUYEHHBIX HEOPraHWYECKHMX U OPraHUYeCcKHX
BEUIECTB K ONPEIEICHHBIM KJIAcCaM M IpyNIaM COECIUHEHHWH, XapaKTEpHU30BaTh MX COCTAB U
BAJKHEHILINE CBOMCTBA

V-4, Onpenensath BUIbl XUMHUYECKUX CBsi3ed (KOBaJIEHTHas, MOHHAas, MeTajsIndyecKas,
BOJIOPOJIHAs), TUIBl KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIUPOBATh XMMHUYECKHE
peakuuu

V-5. IlpoBoauTh pacyeTbl MO XMMHYECKUM (GOpMysiaM U YPaBHEHHMSIM XUMHUYECKHX
peakuMii ¢ HCIONb30BaHMEM (U3MYECKMX BEIMYMH, XapaKTepPU3YIOUIMX BEIIeCTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, O0ObeMa (HOpPMaJbHBIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIECTBA; WCIIOJIB30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS M MPUHATHS pELICHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM

V-6. IlnanupoBaTh U BBIIOJIHATh XUMHUUECKUH IKCIIEPUMEHT (KaueCTBEHHBIE PEAKIIUU Ha
KaTHOHbl M AHUOHBI, (YHKIMOHAJIbHBIE TPYIIbl OPraHUYECKUX COEJAMHEHUN JIeHaTyparus
OENKOB NpU HArpeBaHUM, IIBETHbIE peakiuu OEJIKOB; MPOBOJUTH PEAKLUUHU HMOHHOTO OOMEHa,
OTIPEeeNATh CPeay BOJIHBIX PacTBOPOB, pEIIATh IKCIEPUMEHTAIbHbBIE 3a/1a4l Ha paclo3HaBaHUE
HEOPraHMYECKUX W OPraHWYEeCKUX BEIIECTB) B COOTBETCTBUM C NPAaBWIAMU TEXHUKHU
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0e30MacHOCTH TP OOpAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYAOBaHUEM; MTPEACTABIATH
pe3ybTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuii ¥ GopMyIHPOBATH BBIBObI HA OCHOBE 3THX PE3YyJIbTaTOB

V-7. AHanu3upoBaTh XUMHUYECKYIO WH(POPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoi nH(popmaIuu, cetb MIHTEpHET U Ipyrue)

V-8. Cobmiomare mpaBWiia 3KOJIOTMYECKH [EIecO00pa3HOro TOBEACHUS B OBITY H
TPYIOBON JEATENLHOCTH B LENSIX COXPAHEHHs] CBOETO 3J0POBBS U OKPYXKAlOUIeH MpUpoIHON
Cpelbl; YYUTBHIBATh OMACHOCTH BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPE/ICICHHBIX BELIECTB,
MOHHUMAasI CMBICIT TTOKa3aTels MPeAeIbHOM JOMYCTUMON KOHIICHTPAIlUU

V-9. Bnaners OCHOBHBIMH METOJIAMH HAy4YHOTO IIO3HAHHS BEIIECTB M XHMHUYECKHX
aBleHUN (HaOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE); BIaJETh CUCTEMON 3HAHUN
0 METOJIaX HAyYHOTO TMO3HAHMs SIBICHUIN NPUPOMIBI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax U
YMEHHUSIMH TPUMEHSATh 3TU 3HAHUS MPU DKCIEPUMEHTAIHLHOM HCCIICJOBAHUM BEIIECTB U IS
OOBSICHEHUS! XUMHUYECKUX SIBICHUH, NMEIOLINX MECTO B IPUPOAE MPAKTHUECKOW IEATEIbHOCTH
YeJI0BEKa U B TOBCEIHEBHOM KHU3HU.
3HATh:

3-1. Bnamers cucreMoil XMMHUECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOMOJAraolue
NOHATUS (XMMHUYECKHH 3JIEMEHT, aTOM, 3JIeKTPOHHAs 000JOYKa aToma, S-, p-, d-3JIeKTpOHHBIE
opOUTaNIM aToMOB, WOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHHSI, XUMUYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIICPOIHBIN CKEIET,
GbyHKIMOHAIbHAS TPYMIa, pauKan, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YTIIE€BOAOPOBI, KHCIOPO- U a30TCOAEpKAIIIE COSTMHEHHS, OMOIIOTUYECKH aKTUBHBIC BEIIECTBA
(yrneBoapl, >KUpPbI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYISPHBIC
COCIMHEHUS, KPHUCTALIMYECKAasl peIIeTKa, THIBI XUMHUYECKHX pPeakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIE, HK30- M DJHIOTEPMUYECKUE, pPEaKIMH HOHHOrO OOMEeHa), pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIIEKTPOIUTUIECKAs JICCOIIHALINS, OKHCITUTEIb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON peaKIMH, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHUS opraHmueckux BemecTB A.M.BytmepoBa, Teopus
JNEKTPONUTUYECKON  nuccoumanuu, Ilepuogmueckuit 3akon  J|.M.MenneneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XMMHH.

3-2. CdhopmupoBathb Ipe/CTaBICHUS: 0 XUMHUYECKOH COCTaBJISAIOLIEH
€CTeCTBEHHOHAYYHOH KAapTHHBI MHUpPA, pPOJIM XUMHH B TIO3HAHUHM SIBJICHUH TIPUPOJBI, B
(GOpMHpPOBAHUN MBIIIJIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TI'PaMOTHOCTH,
HEOOXOIMMOM JIJIsl PeIIeHHs TPAKTUIECKUX 33]1ad M IKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBBIO M IIPUPOTHOM Ccpejie.

OcBoeHue cojepkaHus y4eOHOUW AUCHUIUIMHBI «XUMHUS» 00eCIeunBaeT
JIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTaTOB:

> JIUUHOCMHbLE:
ICTETHYECKOIr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPpyJa U 0OIIECTBEHHBIX OTHOIICHUM.
(u3nvYecKoro BOCIMTAHUA:

c(hOpMHUpPOBAHHOCTh  3JI0POBOrO0 W 0Oe3omacHOrOo  oOpa3a  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 370POBbIO;

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IECHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTh K AKTHMBHOM JEATEJIBHOCTH TEXHOJIOTMYECKOM M COIMaJIbHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;




MHTEPEC K pa3indHbIM cepaM npodecCuoHaIbHON JesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP OyAymiell mnpodeccud U pearTn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

IKOJIOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYyJIbTYPhl, ITOHUMAaHHUE BIUSHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COLMATBHOM
Cpellbl, 0CO3HAHUE MI00ANTBHOTO XapaKTepa KOJIOTHUYEeCKUX Mpo0eM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBHM B OKpYyXalolled cpeiae Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HETIPUSATUE ACHUCTBUMN, MPUHOCALIUX BPEJl OKPY KaIOIIEH Cpee;

yMEHHUE MPOTHO3UPOBATh HEOJArONMPHUATHBIE HKOJOTHYECKUE MOCIECTBUS
MPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCIIMpPEHNUE OTBITA JIEATSILHOCTH SKOJOTHUECKON HAITPABICHHOCTH;
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOHN MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YUTATEIIBCKON KYyJbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JAESTENIbHOCTH, TOTOBHOCTHh OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO JAESTEIHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

>  MemanpeomemHble:

OBJIa/IeHIe YHUBEPCAJIbHBIMHU Y4eOHbIMHU MO3HABATEIbHBIMU J1€HiCTBUSIMH:
bazosvie nocuteckue Oetcmsus.

CaMOCTOATENIbHO  (OPMYNHMpPOBAaTH W aKTyaJIM3UpOBaTh  MpodiemMy,
paccMaTpuUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIM TMPU3HAK WM OCHOBAHHS JIJII CPaBHEHHUS,
KJ1accupuKauu u 0000IIeHHUS;

OTIpeNEeNATh IENN JACSITCIIBHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPHH WX
TOCTHOKCHHSI,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B  PacCMaTPUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTh, OILIGHUBAaTh COOTBETCTBHE
PE3yNbTATOB LIEJSIM, OIICHUBATh PUCKHU MOCIIEC/ICTBUN JEATEILHOCTH;

pa3BUBATh KPEATUBHOE MBIIICHUE TTPH PEIICHUH KU3HEHHBIX MPOOIIeM;

bazosvle ucciedosamenbckue 0eucmeaus:

BJIAJCTh HaBbIKaAMU y4eOHO-UCCIIeI0BATEeIHLCKON u MIPOECKTHOMN
NeATEILHOCTH, HaBBIKAMH pa3pelieHus Mpooiem;

CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIILHOMY ITOMCKY METOJ/IOB PEIICHUS
MPAKTUICCKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHSI,

OBJIAJICHWE BHUAAMH JACATCIBHOCTH I10 IOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAlNHA, TMPEeOOpa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;




dbopMupoBaHHE€ HAYYHOTO TWUIA  MBIIUICHHUS, BJAJCHUE  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSIMH U METOJaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 0Opa30BaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apPryMEHTHI JJIsl J10Ka3aTesIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MApaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHaJM3UPOBaTh TOJYYCHHbIE B XOJE pCIICHHUs 3a7add pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

pa3pabarpiBaTh IUIAH pElICHUs] MPOOJEMBbI C YYETOM aHajau3a MUMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTePUAJIbHBIX PECYPCOB;

OCYILIECTBIIATH II€JICHANIPABICHHBIA MOUCK TMEPEHOCA CPEICTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yMETh NEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U MPAKTHUUYECKYI O0OJacTh
JKU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAIBHBIC TTIOAXOIBI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE albTEPHATUBHbBIC PEIICHNUS;

paboma ¢ ungopmayuell.

BJIAJIETh HaBBIKAMHM TOJIyYCHUs HMH(GOPMAIIUK U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITeJTbHO  OCYIIECTBJIATh  IOWUCK,  aHaliM3, CHUCTEMaTH3allui0 |
HHTEpIIpeTaluio HHPOPMAIMK Pa3IUIHBIX BUJIOB M ()OPM MPEICTABICHUS;

co3llaBaTh TEKCTHl B pa3IMYHBIX (QopmaTax ¢ Y4YeTOM Ha3HA4YCHUS
uHpopMaMu ©W  1EJIEBOM  ayAUTOpUM, BBIOMpas ONTUMaJIbHYIO (opMy
MPEJCTABICHUS U BU3YyaJIU3allUH;

OIICHUBATh JIOCTOBEPHOCTbh, JIETUTUMHOCTh UH(POPMAIUU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

HCIIONIB30BaTh  CpeACTBa HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIAJETh  HaBbIKAMHM  pACllO3HaBaHMS W 3alIUThl  WHPOpPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

OBJIajIeHHe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMH /1€iiCTBUSAMMU
obwenue:

Pa3BEpHYTO W JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHUS C HCIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB;

COBMECMHASL 0esIMeNbHOCb !

NMOHMMAaTh M UCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIMBUIYaJIbHON
paboThI;

NpPUHUMATh IICIM  COBMECTHOH  JIEATEIIbHOCTH, OPTaHW30BBIBAaTh M
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,
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pacnpenensaTb pold C y4eTOM MHEHMHM Y4YacTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHI;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBUAX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

OCYUIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM;
OBJIA/ICHUE YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

CamMoopeanu3ayusl:

CaMOCTOSITENIBHO OCYIIECTBIISATh ITO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIAThH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~COCTaBJATh IUIAH PEUICHUs HNpOoOJIEMBI C  y4e€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBIN YPOBEHB;

CAMOKOHMPOTIb:

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABbIKAMU [IO3HABAaTENbHOM  peduieKCMM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBAHUI;

MCIIOJIb30BaTh MpUEMbI pe(IEeKCUH SISl OUEHKH CUTYAallMH, BHIOOpa BEPHOIO
pelIeHHUS;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO MNPUHHUMATh PEHICHUS MO HX
CHUKEHMUIO;

npuHamue cebs u Opy2ux ar0oet:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI JPYTHUX JIIOJIEH NpU aHAIIM3€ Pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX JIOAEH Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYrOro YesioBeKa.

Crenuanuct Mo TypU3My M TOCTEIPUUMCTBY JOJDKEH 00JaiaTh OOIMMU
KOMITETEHLIUSIMHU:

OK O0I. BeiOupats cnocoObl pemieHuss 3anad  OpodeccuoHaIbHOM
NEeSATEIbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnonmp3oBaTh COBpPEMEHHBIE CPEACTBA TNOMCKA, aHaiuu3a U
MHTEpHpeTaluu HHPOpMalui, U HTHPOPMALIMOHHBIE TEXHOJIOTUU JIJISl BBIOJIHEHUS
3a/1a4 Npo(heCCUOHAIBHOU EeSITENLHOCTH.

OK 04. DddextrBHO B3aUMOJEHCTBOBaTh U PpaldOTaTh B KOJUICKTUBE U
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KOMaH/IE.
OK 07. CopeiicTBOBaTh COXPaHEHUIO OKpYXarolen cpenpl,
pecypcocOepexeHnIo, TPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI

OepeXJIMBOTO MPOU3BOJACTBA, J(PPEKTUBHO JACHCTBOBATH B UPE3BbIUAWHBIX
CUTYaIUSIX.

1.4. PexomeHnayemMoe KOJIMYECTBO YaCOB HAa OCBOCHHE NMPOrpamMMbl y4eOHOM
AUCHMIIMHBI:

MaKCcUMaJbHOU y4eOHOM Harpy3ku oOyuaromierocs 44 yaca, B TOM YHUCIIE:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyudatomierocs 40 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILINHBI
2.1. O0bem yuyeOHOM JUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bup y4eOHoii padoThI O0BbeM yacoB
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 44
Oo6s13aTe/ibHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 40
B TOM YHCJIE:
J1a00paTOpHBIC PAOOTHI 10
[IPAKTUYECKHE 3aHSITHS 8

KOHTPOJIbHBIE pPaOOTHI

KypcoBas paboTa (npoekT) (eciu npedycmompeno)

Koncynbranuu 4

CamocrosiTeibHas padora o0y4yaroumerocs (Bcero) 0

B TOM YHCJIC:

caMmocTosiTeNbHas paboTa HaJ KypcoBoi paboToil (mpoekToMm) (eciu
npeodycCMOmpeHo)

1 cem. — KOHTp. paod.,

Hmoeosas ammecmayus 6 popme (ykazams) 2 cem. - . 3auer




2.2. TemaTuveckuii jiaH u coaep:xxanne yueonou gucunnanubl CO0.01.09 Xumus

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa, JJabopaTopHbie padoThl H NPAKTHYECKHE O0bem YpoBensn
pa3aesioB U TeM 3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0ydyalonuxcs, KypcoBasi padora (IpoeKT) (eciu 4yacoB 0CBOEHMS
npeoycCmMompeHvl)
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBA
Tema 1.1. Crpoenne | CoaepkaHue yueOHOro MaTepuasia
aToMOB  xuMHM4Yeckux | CoBpeMeHHas MOJENb CTPOCHHS aToMa. OJEKTPOHHAs KOH(HTypaumus aToma. 2 1
3J1eMeHTOB M npupoaa | Knaccudukanus XUMHUECKUX DJIEMEHTOB (s-, p-, d-ameMeHThl). BajgeHTHbIE 3IIEKTPOHBI.
XMMHYeCKOH CBA3HM BanenTtHocTh. DNEKTpOHHasE MPUPOAA XMUMHUYECKOH CBSI3U. OJEKTPOOTPULATENBHOCTD.
KoBasieHTHass cBsA3b, €€ pa3HOBUJHOCTHM M MeXaHU3Mbl 0Opa3oBaHUs (OOMEHHBIH WU
JOHOpHO-aKUenTopHblil). MoHHas cBA3b. Meraminyeckas CBsA3b. BojaopoaHas cCBs3b.
MexMoneKysipHble B3auMoAeNHCTBHs. V30TOnbl, OCHOBHOE U BO30Y)XKJIEHHOE COCTOSHHE
aToma, THOpHUIM3aIHsi aTOMHBIX OpOUTAJIEH.
Tema 1.2. | Conep:xaHue yueOHOIr0o MaTepHuaJia
Hepnoanyecknii 3akon | [lpakTuyecKkue 3aHATHS
" Tabdauna H.A. | Tleproandeckas cuctemMa XuMudeckux sueMenToB J[. M. MenneneeBa. ®@U3MUeCKUil CMBICIT 2 2
MenneneeBa Ilepuognueckoro 3akona J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB
XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBUU
C MOJIOKEHUEM XUMHUYECKOro aieMeHTa B llepnoanueckoil cucremMe. MUpoBO33peHUECKOE
n HayuyHoe 3HadeHue Ilepmommueckoro 3axona J[.MI. Menneneesa. Ilpornoser /J[.M.
MenpeneeBa. OTKpBITHE HOBBIX XMMHUYECKUX JIEMEHTOB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHUN Ha XapaKTepu3aluio
XUMHUYECKHX  3JeMeHToB  «Mertauinyeckue / ~ HEMETaJuIMYecKHe  CBOWCTBa,
ANEKTPOOTPULATEILHOCTh M CPOACTBO K JJIGKTPOHY XUMHYECKHX JJEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHHMEM M IOJIOXKEHUEM B NEPUOAMUYECKON CHUCTEME
xuMudeckux dyemenToB .M. Menaeneenay.
Pa3nen 2. XuMn4yeckue peakuuu
Tema 2.1. Tunsl | Copep:kanue yueOHOro Mmarepuajia
XUMHYEeCKHX peaknuii | Kilaccuukanys v TUIBI XUMHUYECKUX PEaKIHUil C y4acTHEM HEOpPraHMYeCKHX BEIIEeCTB. 2 1

KonnuectBennble oTHOLIEHUST B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U
pacueTel IO YPAaBHEHMSIM XUMHUYECKMX peakuuil. Moap Kak eQuHMIIa KOJIMYECTBa
BemiecTBa. MoJsipHast Macca. 3aKOHBI COXPAHEHUs MacChl U SHEPruU. 3aKOH ABOTrajpo.
Modsipublii 00beM ra3oB. OTHOCHUTENNbHAS MIIOTHOCTh Ta30B.
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Peaknmun koMIiekcooOpa3oBaHUS C y4acTHEM HEOPTaHMYECKHUX BEIIECTB (HA MpUMEpe
T'UIPOKCOKOMILJICKCOB IIMHKA U aJTIOMUHUS).

Tema 2.2,
DJIeKTPOIUTHYECKAS
AMCCOIHALIUS "

HMOHHBIA 00MeH

Coaep:xaHue yueOHOIro MaTepuaJia

Teopust anekrponuTuueckor auccouuanuu. Peakuuu uoHHOro obmena. CocraBieHHE
peakiuii MOHHOTO OOMEHa IMyTEM COCTABJICHUS HMX IOJHBIX M COKPALICHHBIX HMOHHBIX
ypaBHeHui. ['waponus coneil. 3HaueHHe THUAPOIU3a B OHMOJIOTHMYECKUX OOMEHHBIX
npoueccax. ITpuMeHenre rujipoan3a B IPOMBIILIEHHOCTH.

JlabopaTropHble 3aHATHSA

JlaboparopHast pabota «Peakiuu ruIposmn3a.

Paznen 3. CTpoeHue H CBOMCTBA HEOPraHMYeCKHX BellleCTB

Tema 3.1.
Knaccupuxanus,
HOMEHKJIaTypa H
CTpOeHHue
HEOPraHU4eCcKHX
BelleCTB. dPuszuko-
XHMHYECKHEe CBOWiCcTBA
HEOPraHu4eCKHX
BellecTB

Coaep:xaHue y4eOHOro MaTepuaJia

[Ipenmer  HeopraHWueckoM  XUMUU. B3auMOCBA3b  HEOPraHMYECKUX  BELIECTB.
Knaccudukanus Heopranmdyeckux BeuiecTB. [IpocTeie u crnoxxHble BemecTBa. OCHOBHBIE
KJIACChl CJIOXHBIX BEIIECTB (OKCUABI, THIPOKCHUIBI, KUCIOTHI, conu). HomeHnkmnarypa u
Ha3BaHUE HEOPraHWYECKUX BEIIECTB MCXOJ M3 HUX XUMHUYECKOH (opMynbl wiu
COCTaBJICHHE XUMUYECKON (POpMyYJIbl UCXO/ U3 Ha3BaHUS BEILECTBA MO MEXKIYHAPOIHOU
WM TPUBUAIBHON HOMEHKJIATYPE.

MexMonekyisspHble  B3aumojencTBus. Kpucrammornapartel. ArperatHble  COCTOSHMS
BemlecTBa. Kpucrammmueckue u amopHble BemecTBa. THUIBI KPUCTAIUIMUECKUX PEIIETOK
(aTomMHas, MOJEKyIspHasi, HOHHAs, METajuInyecKas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTAJUTMUECKON pereTkU. [IpuunHbl MHOrooOpa3us BelecTB.
CoBpeMeHHbIE NIPEJICTaBICHHUS O CTPOCHUM TBEPJBIX, KHUJIKUX U ra3000pa3HbIX BEIIECTB.
XKunkue KpucTauibl.

Mertannbl. OOume pusnueckue U XuMU4ecKre cBoiicTBa MeTayioB. CriocoObl OTyYeHUs.
3HaueHuEe METaUIOB U HEMETaNIOB B MPUPOJAE M KUZHEACSITEIbHOCTH YelOBeKa U
opranu3zMoB. Koppo3ust MeramioB: BHAbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAUIOB OT
koppo3uu. Hemeramnbl. OOmue ¢usznyeckue M XHUMHUYECKHE CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa MmetauioB [Y- Y1 I rpynn. Knaccudukanms u HOMeHKiaTypa
COCIMHEHUI HeMeTAJIOB. KpyroBopoThl OMOTEHHBIX DJIEMEHTOB B MPUPOJE. XUMUUYECKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHAOB, TUAPOKCHUIIOB, KUCIOT,
coneil u zp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
COCJIMHEHM, BBICIIUX OKCUIOB U TUAPOKCHUIOB

JlabopaTopHble 3aHATHSA

JlabopaTopHas padota «CBOMCTBa METALJIOB M HEMETAIIOB)
HccnenoBanne Qu3MUYecKMX U XMMUYECKUX CBOMCTB METaNIOB M HeMeTawioB. PemieHue
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OKCIICPUMCHTAJIBHBIX 3aaa4 IO CBOMCTBAM XHMHYECKHMM CBOMCTBAaM METaJIOB U
HCMCTAJJIOB, ITO PACIIO3HABAHUIO U IMOJTYYCHHUIO COC,Z[I/IHCHI/Iﬁ MCETAJIJIOB 1 HEMCTAJIJIOB

Pa3nen 4 CTpoeHue u CBOMCTBA OPraHUYeCKHX BelleCTB

Tema 4.1.
Kanaccupuxanus,
CTpoeHHne "
HOMEHKJIATypa
OpPraHMYecKux
BellleCTB. CaoiicTBa
OpPraHMYecKux
coeIMHeHu i

Copep:kaHue y4eOHOTr0 MaTepuaia

IIpeamer opranndeckoi XuMuu. B3auMOCBsA3b HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.
XHUMHUYECKOE CTPOCHHE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO MX
BaJIEHTHOCTH. (OCHOBHBIE IOJIOKEHHMSI TEOPUU XUMHUYECKOI'O CTPOECHUS OPraHMYECKUX
coequHennii  A.M. bytinepoBa. VYriaepoaHblii CKEJIET OpPraHUYeCKONM  MOJIEKYIIbI.
MornekyssipHble U CTPYKTYPHBIE (pa3BEepHYTHIE, COKpAIlEHHBIE) XUMUYECKHE (OPMYIIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOEHHUs MoJieKkyl. M3omepus u
M30MEpHI (CTPYKTYpHAasi, reoMeTpuieckas (Luc-Tpanc-u3zoMepus). KpatHoCTh XMMHUYECKOM
cBs3u. [lonstue o dyHkimoHansHOM rpymnme. [IpuHIUNb KIaccupuKanum OpraHuuecKux
coequHeHn. MexayHapoaHasi HOMEHKJIaTypa U MPUHIUIIBI HOMEHKJIATYPbl OPTraHUYECKUX
coelMHeHU. PU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHHH OTIEIbHBIX
KiaccoB  (0cOOEHHOCTH  KJacCM(UKAMM ¥ HOMEHKJIATyphl ~ BHYTPH  KJIacca,
TOMOJIOTHMYECKUHN psii U oOmiast popmyna; uzomepusi; Gu3nuecKue CBOMCTBA; XUMUYECKUE
CBOMCTBA; CIIOCOOBI MTOJIYUYEHHUS )

IIpakTHYecKHe 3aHATHSA

KonTponbHast pabota. Pemenne npakTuKo-OpUEHTHUPOBAHHBIX 3a/laHU 1O COCTaBJICHHIO
XUMUYECKUX PEAKLIUN.

Pa3zgen 5. KuHernueck
OcHoOBHOeE coiepxaHue

HE¢ U TEPMOAUHAMHUYECCKHE 3aAKOHOMEPHOCTH IMNPOTEKAHMS XHMMHYECCKHUX peakuuﬁ

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTeKAHUS
XHMHMYECKHX peaKkuuid

Coaep:xxanue yueOHOro MaTepuaJia

Xumuueckue peakiuu. Kmaccupukamuss XUMUYECKUX peakiuii: o ¢$a30BOMY COCTaBY
(roMOreHHbIE M TETEepPOreHHbIE), M0 HCIHOJb30BAHUIO KaTalu3aTopa (KaTaTUTHUECKUE U
HekaranuTuueckue). CKOpOCTbh peakIuH, €€ 3aBUCUMOCTh OT pAa3JIMYHBIX (PAKTOPOB:
IIPUPOJIbI PEATUPYIOIIMX BEILECTB, KOHIEHTPALUN PEATUPYIOLIUX BELIECTB, TEMIIEPATYPHI
(npaBusnio Baut-I'odda), miomanu peakimoHHON MOBEPXHOCTH, HAIMYUS KaTajau3aTopa.
Ponp xaranu3aTopoB B NpUPOAE M IMPOMBIIIJIEHHOM NPOU3BOACTBE. DHEPIUsl aKTHBALMU.
AKTHUBUPOBaHHBIA KOMILIEKC. KaTanuzaropel u katanus. Posib kaTanu3atopoB B IPUPOIE U
[IPOMBILIJICHHOM IPOU3BOJICTBE.

Tema 5.2.
TepmoauHaMu4eckue
3aKOHOMEPHOCTH
NMPOTEKAHUS

Conep:kanue y4eOHOIro MaTepuaJa

Knaccupukanus XUMHUECKHMX peakUMi: MO TerwioBoMy 3¢ dekTy (3K30TepMHUECKHeE,
SHJO0TEPMUYECKHE), 110 0OpaTuMocTu (oOpaTuMbie U HeoOpaTtumblie). TemnoBbie dh(EeKThI
XUMHAYECKHX  peakimid. Tepmoxumuueckue ypaBHeHHA. OOpaTUMOCTh  peakLui.
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XHMHUYECKHX PeaKIuii.
PaBHOBecHe
XHMHUYECKHX peakuuii

XUMHUYECKOE PABHOBECHE M €ro CMEIICHHWE I0J JACHCTBHEM pa3lUYHBIX (HaKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM MPOAYKTOB peakluu, AaBJI€HUE, TeMIeparypa) Ui
CO3/IaHHS ONTHUMAIIBHBIX YCIOBUU NPOTEKAaHUS XHUMHYECKHUX TporieccoB. [loHsTHE 00
SHTAJIBNUU U SHTponuH. DHeprus [mb0ca. 3akon I'ecca m cimencTBus w3 Hero. Poub
CMEIICHUS] PABHOBECHUSI B TEXHOJIOTMYECKHUX MPoIeccax

Pa3nen 6. IucnepcHble ¢

HCTEMBbI

Tema 6.1. {ucnepcHble
cucreMbl H (akTOopbI
HX YCTOHYHUBOCTH

Coaep:xaHue yueOHOro MaTepuaJia

HucnepcHele cuctemsl. Kosouansie cuctemsl. VicTuHHBIE pacTBOpbl. PacTBOopeHHe Kak
¢usnko-xummueckuii - mpouecc. PactBopsl.  CrocoObl  NPUTOTOBJICHUS  PACTBOPOB.
PactBopuMocTb. MaccoBasi 10Ji1 pacTBOPEHHOIO BellecTBa. lIpenenbHO AOMyCTHMBbIE
KOHLEHTpAallMd U MX MHCIOJIb30BAaHME B OLEHKE OSKOJOIMYECKOM Oe30IacHOCTH.
Knaccugukanus nucnepcHbix cucreM o cocraBy. CTpoeHue U (akTopbl YCTOHYHMBOCTH
AUCTICPCHBIX CHUCTEM. Pacrio3naBanne MCTHMHHBIX PacTBOpPOB, KOJUIOMAHBIX PACTBOPOB U
rpyboaucnepcHbix cucreM. CtpoeHue Mule/uibl. PaccenBanue cBera NMpU MPOXOXKIAECHUH
CBETOBOTO ITy4YKa Yepe3 ONTHUYECKH HEOTHOPOIHYIO cpeny (3ddekra Tunmans)

IlpakTH4YecKue 3aHATHSA

Pemenue 3agau Ha NPUTOTOBIIEHHWE pPacTBOPOB. PelleHHe MpaKTUKO-OPUEHTHUPOBAHHBIX
pacueTHbIX 3a/J@aHUl Ha JUCHEepCHbIE CHCTEMBl, HCHOJb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JIEATEIbHOCTH YEJIOBEKA, C IMO3UIHUM HKOJIOTMYECKOM Oe30MacHOCTH
NOCTIEJICTBUM U TPAaMOTHBIX peleHUH po0sieM, CBsI3aHHBIX ¢ XUMHUEH

Tema 6.2.
HccaenoBanue cBOMCTB
JUCTIEPCHBIX cucreM
IS HX
HICHTU(PUKALMHU

ConepxaHue y4eGHOro MaTepuaJjia

JlabGopaTopHble 3aHATHUS

JlaGoparopHass pabota «IIpuroroBnenue pacTBOopoB». IIpuUrororieHune pacTBOpPOB
3aJJaHHOM (MOJIIPHOM) KOHILIEHTpalMHu (C TNPaKTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMH),
olpeJielIeHue Cpelbl BOJHBIX pacTBopoB. JlaGopatopHast pabora «MccnenoBanue
JUCIEPCHBIX cucTeMy. [IpuroroBieHre u u3yyeHue CBONCTB JTUCHEPCHBIX CUCTEM Pa3HBIX
BHUJIOB: CYCIIEH3MM, SMYJbCUHU, KOJUIOUIHOTO pacTBopa. CpaBHEHNE CBOMCTB MCTUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3JIMYUI MKy HUMHU.

Pa3nen 7. KauecTBeHHbIe peakiiuu 00HAPY:KeHHsI HEOPTAHMYECKHUX U OPraHNYeCKUX BellecTB

Tema 7.1.
Oo0napyxenue
HEOpPraHM4ecKux
KATHOHOB H AHHOHOB

Conep:kanue y4eOHOIro MaTepuaJa

KayecTBeHHBIE XUMHUYECKUE PEAKIMM, XapaKTE€pHbIE Ui OOHAPYKEHHsS HEOPraHMYECKUX
BeulecTB (KaTHOHOB M aHUOHOB). CocCTaBieHHE YpaBHEHMM peakiuii oOHapyX eHHs
KaTuOHOB [—VI rpymnm u aHHOHOB, B T.4. B MOJIEKYJIIPHON M MOHHOH (popmax.

Peaknun oOHapyXeHHs HEOPraHMYECKHUX BEILECTB B PEalbHbIX OOBEKTaX OKpY’Karollen
CpeablL.
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JlabopaTopHble 3aHATHS

JlaGopaTopHas paboTa « AHATUTHYECKHE PEAKIIUK KaTHOHOB [—VI rpymmy. 2
[IpoBeeHne KavyeCTBEHHBIX PEAKIMA, HCIONb3YeMbIX JUIsI OOHAapYKEHUs KAaTHOHOB I
rpynisl (Kanus, HaTpusi, Marausi, ammonusi), Il rpynmner Ha npumepe 6apwus, I rpynmsr -
cBuHUA, [V rpynnel - amomunus, V rpynmnsl - xene3za (II u III), VI rpynnsl - Hukens.
Onucanvie HaOJIIOIaeMBbIX SIBICHUI U COCTABJICHUE XUMUYECKUX PEaKIHil.
Tema 7.2. | ConepxxaHue y4eOHOro MaTepuaja
Oonapyxenue KauecTBeHHBIE XHMHUYECKHE pEaKIUU, XapaKTepHble [UIsi OOHApPYKEHUS OTAEIbHBIX 2
OPraHMYeCKHX BeleCTB | KIIACCOB OPTraHWYECKUX COCOUHEHHN: (EHOJIOB, aNbJETUIOB, Kpaxmaja, yKCYCHOH
OTACJBHBIX KJACCOB C | KUCIOTHI, aMUHOKUCIIOT U Jp. JleHaTypaiusi OelKOB MpU HArpeBaHHUH, LIBETHBIC PEaKIIMU
HCIO0J1b30BAHUEM 6enxoB. CocTaBlieHHE KaueCTBEHHBIX PEaKIMi OOHApyKEHHUSI OPraHUYECKUX COCIMHEHHMA
Ka4eCTBEHHbIX OTJIEJIbHBIX KJIACCOB.
peakuui JlaGopaTopuble 3aHATHSI
JlaboparopHasi pabora «KadyecTBeHHbIE peaklMd Ha OTAENbHBIE KIACChl OPTraHHMYECKUX 2
BemiecTB». [IpoBeneHne KauyeCTBEHHBIX PEaKIHMi, HCIOJBb3YEMBbIX [Jisi OOHApY>KEHUS
OpPraHMYECKUX BEIECTB PA3IUYHBIX KIACCOB: (DEHONIOB, allbJETUIOB, Kpaxmala, YKCYCHON
KHUCJIOThI, aMUHOKHCJIOT, OeNKoB 1 Jip. Onrcanue HaOMI01aeMbIX SIBICHUN U COCTABJICHHE
XUMHUYECKHUX PEAKIMA U/UITH CXEM.
Pa3nen 8. Xumusi B ObITY U POU3BOJACTBEHHOI IEATEIbHOCTH YeJIOBEKA
Tema 8.1. Xumusa B | ComepxxaHue y4eOHOro MaTepuaja
ObITY M | DKonoruyeckas 6e30macHOCTh MOCTEACTBUM OBITOBOM M MPON3BOACTBEHHOM 1€ATeIbHOCTH 2
NPOU3BOCTBEHHOM 4eJI0BEKa, CBsI3aHHAas ¢ MepepadOTKOM BELIECTB.
AesITeJIbHOCTH IIpakTHYecKkne 3aHATHS
J€J10BEKA KonTponbHast pabota. Pemenue npakTuKO-OpUEHTHUPOBAHHBIX 3a/laHUM 1O COCTaBJIEHHIO 2
XUMHUYECKHUX PEAKLIUM.
KoncyabTauum 4
Bcero 44

Jist XapakTepUCTUKU YPOBHS OCBOCHHS yUeOHOT0 MaTepuala UCIOJIb3YIOTCS CelyIoue 0003HaueHuUs:
1. — 03HaKOMUTENbHBIN (y3HABaHUE U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — perO,Z[YKTI/IBHHﬁ (BBIHOJ'IHCHI/IC ACATCIIBHOCTH I10 o6pa3uy, HHCTPYKIIMU, MCTOAUYUCCKHUM PCKOMCHIAIIUAM UJIH 110 PYKOBOJACTBOM

MIPETno/1aBaTes);

3.- HpOHYKTHBHBIﬁ (HJIaHI/IPOBaHI/Ie " CaMOCTOATCIIBHOC BBITTIOJIHCHUEC ACATCIbHOCTH, PCUICHUC HpO6JICMHBIX, CUTYalluOHHBIX 33.,[[3‘-1)

14




3. YCJIO0OBUA PEAJIMBAIIUU ITPOI'PAMMBI JIUCHUITJINHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1206 KabuneT xumuun

VYyebnas mebenpb Ha 30 mMocajoyHBIX MECT, paboyee MECTO MpenoJaBaTes, T0CKa
MeJIoBasi TPEXCEKIMOHHAs-1T., mKad KHUKHBIM OIIT., MOJKAa HaBEeCHas SIIT.,
CTeHJ  HMH(POPMALUOHHBIN-11IT. IIaKaTHUIA-21IT., [EpUOAMYECKass CHUCTEMa
XUMHUYECKHUX JJIEMEHTOB, Ta0JMIla PacTBOPHUMOCTH, Pa3lIaTOUYHBIM MaTepuasl ¢
KOHCIIEKTaMHU JEKLIHMH, Ta0JIHULIAMH, WUTIOCTPALIASIMH, dopmynamu,
WHCTPYKITMOHHBIC KAPThl MPAKTHUUECKUX W JIAOOPATOPHBIX 3aHATHUN, MaTEpHAIIbI
TEKYLIEro KOHTPOJS, METOJMYECKHE PEKOMEHJAMU [0 PEIICHUI0 3aaad.
Komneiorep mpenonaBarenss Pentium  ES5300; IIpoektop SANYO ¢
POEKIMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopatopusi XUMHH

O6opyioBaHHE€ W MaTepUAIBL IUCTUILIATOP, J1a0OpPaTOPHBIE MOMKU JJISi MBIThS
MOCY/Ibl, AHATUTUYECKHUE BEChl, TEXHOXUMHUYECKHE BECHI, CYIIUIBHBIN MIKad,
MydenbHas Medyb, IUJIUTKU DJIEKTPUYECKUE, BOJIAHbIE OaHU, pedpakTOMETPHI,
CHEKTPO(HOTOMETPHI, (OTORIIEKTPOKOIOPUMETD, pH-MmeTpsl, AIEKTPOJBI
KOMOWHUPOBAHHBIC, BUCKO3UMETPBI, TEPMOMETPHI, JICHCUMETpPHI, IITATUBbI
byH3ena ¢ 3a)kuMaMu, IITAaTUBBI IJIs1 MUANETOK MEPHBIX, IITATUBBI 1JIs MPOOUPOK,
POOUPKOAEPKATENM, TUIAHILIETKH JJI1 KalleJbHOTO aHajiu3a, MPOOKU PE3UHOBHIE,
IUIACTUKOBBIE, METAILIMYECKUE CETKH, MPUOOPHI JUIsl TIOJyYEeHHUsI Ta30B, (QUIBTPHI,
WHIUKATOpHas Oymara, pe3uHOBBIE IPYILIH, HINATENH, JTOKEUKH (apPopoBbIe 1
C)KUTaHUS BEIIECTB, MHUKPOCKOIBI, CTEKJA IOKPOBHBbIE, TPYOKH CTEKJISHHBIE,
PE3UHOBBIE NUIAHTH, MakKeT XxpoMmorpaduueckoil kojsoHku. Cton nabopaTtopHbie-
12m1T., BRITSKKA 210T., TyMOa 201mT., mkad sl JOKYMEHTAIMA U 000pyA0BaHUS
SUIT., JOCKa MEJIOBAsi TPEXCEKIMOHHAS - | IHIT.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTEPATYPbI

Knuroot6ecne4eHHOCTD
bubéanorpadguyueckoe onucanne 3JaHUsA OcHoBnas/ KoI-B0.5K3
(aBTOp, 3ar12aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHAS 5 6 6..11 PaexTponnbie
KOJI.CTP.) JuTeparypa . pecypcbl
PATYPE | cisroy
I'nmunka, H. JI. OCH OBbC Opaiit

O6mas xumusi B 2 T. Tom 1 : ydeOHUK J1st
CIIO / I'muuka H. JI. ; mox pen. [Tonkosa B. A.,
babkosa A. B. - 20-e u3z., nep. u J0M. -
Mocksa : Opaiit, 2021. - 349 c. -
(ITpodeccronanpHOE 00pa3oBaHKe).

I'muaka, H. JI. OCH DbC FOpaitt
OO6mas xumust B 2 T. Tom 2 : y4eOHUK ISt
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkoBa A. B. - 20-e u3z., nep. u JoM. -



https://urait.ru/bcode/470016
https://urait.ru/bcode/470485

Mocksa : FOpaiir, 2021. - 383 c. -
(ITpodheccnonanprHOE 0OOpa3oOBaHKE).

Huxkoabckui, A. b.

XyMUs : y4eOHHUK U MPAKTUKYM JJIsi

CIIO / Hukonbckwii A. b., CyBopoB A. B. -

2-e u3., ep. u gom. - Mocksa : FOpaiir, 2021. -
507 c. - (IlpodeccuonanpHoe 00pa30BaHUE).

OCH

ObC IOpaiit

3aitnes, O. C.

Xumusi. JIJabopaTopHbIii IPAaKTUKYM U COOPHUK
3anay : yueoHoe nmocodwue mis CIIO / 3aiines O.
C. - Mockga : FOpaiir, 2021. - 202 c. -
(ITpodbeccronanpHOE 0Opa3zoBaHue).

OCH

DbC FOpaiit

Tynukun, E. W.

Xumug. B 2 4. Yacte 1. O0Omas u
HEOpPraHMYECKast XUMHUS ;| YICOHUK IS

CIIO / Tynukwun E. W. - 2-e u3n., ucnp. u J01. -
Mocksa : FOpaiir, 2021. - 385 c. -
(ITpodheccronanbHOE 0Opa3oBaHue).

JIOII.

ObC IOpaiit

Tynukun, E. W.

Xumus. B 2 4. Yacte 2. Oprannyeckas

xumus : yaeOHuk st CI1O / Tynukun E. U. -
2-e u3., ucrp. u gom. - Mocksa : FOpaiir, 2021.
- 197 c. - (IlpodeccronanbHOE 00pa30BaHME).

ObC IOpait

MaptsiHoBa, T. B.

XUMUS : yIeOHHUK U MIPAKTUKYM JIJIst

CIIO / MaprteiHosa T. B., Apramonosa 1. B.,
['onynoB E. b. ; mox o6u1. pea. MapteiHoBoii T.
B. - 2-e u3n., ucnp. u Jo1. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanprHOe 0OOpa3oBaHKE).

mon

DbC HOpaiit

UleGenes, 0. A.

Xumus : yueonuk ans CI1O / Jlebenes 1O. A.,
Danees I'. H., F'ony6eB A. M., lllarioBan B. H. ;
non obur. pea. @aneesa I'. H. - 2-e uzn., nep. u
mor. - Mockaa : IOpaiit, 2021. - 431 c. -
(ITpoeccronanbHOE 0Opa3oBaHUe).

JTOTI

ObC IOpait

UleGenes, 0. A.

Xumus. 3ajauHuK : yaeOHOe mocoOue Juist
CIIO / mox obmr. pen. @aneesa I'. H.

- Mockga : FOpaiir, 2021. - 236 c. -
(ITpodeccuonanbHoe 0Opa3oBaHue).

JTOTI

ObC IOpait

Oneiinnkos, H. H.

XuMusi. ANTTOPUTMBI pelIeH s 3a/1a4 U

TECTHI : ydeOHOe mocodue st

CIIO / OneitnuxoB H. H., MypasseBa I'. I1. - 3-¢
W31., uchp. u noim. - Mocksa : FOpaiit, 2021. --
249 c. - (IIpodeccuonanpHoe 00pa3oBaHUe).

JTOTI

ObC IOpait
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https://urait.ru/bcode/471399
https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554
https://urait.ru/bcode/470929
https://urait.ru/bcode/470947
https://urait.ru/bcode/471732

4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

T CTUTLIAHBI

Kontposbr M omeHka pe3yJbTaTOB OCBOEHUS Y4YE€OHON  JUCHUILIUHBI
OCYULIECTBJISIETCS NPENOJABaTeIeM B MPOLECCE NPOBEICHUA MNPAKTUYECKHX

3aHATHM M JA0OpAaTOPHBIX pPadOT, TECTUPOBAHMS,

06y‘-IaIOI_HI/IMI/ICH HHIUBUAYaJIbHBIX 3aﬂaHHﬁ, PICCJ'ICI[OBEIHHﬁ.

a TaKXKC BBbIIIOJIHCHUA

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOAbI KOHTPOJISI H
OlIeHKH pPe3Y/IbTATOB 00y4eHusl

V-1. BbIABIATH XapakTepHblE MPU3HAKK U
B3aMMOCBSA3b  M3YYCHHBIX  IIOHATHM,  IPUMEHATH
COOTBETCTBYIOLIME IMOHATHUS IIPU OIMCAHUU CTPOCHHUS H
CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB U UX
IIPEBPAIlCHNI; BBIABIATH B3aMMOCBS3b XHMHUYECKHUX
3HAHUH C TIOHATUSAMU M TPEICTABICHUSMU JPYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB

VYeTHbII onpoc
(cobecenoBaHue)
[IpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus
KonTponbnast padota (1 cem.)

V-2. Wcnonp30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCMHEHUN MEXIYHApPOJHOIO COH3a TEOPETUYECKOW U
NPUKIAOHOM XUMUM WU TPUBUAIbHBIE  HA3BaHUA
BOXHEHMIINX BEHIECTB (STWJIEH, alETWIIECH, IJIMLEPHH,
denon, dopManbaerua, YKCyCHas KHUCIOTa, TJIUIHH,
YrapHbIM ra3, YIJIEKUCIbIM ra3, aMMHaK, TIalleHas
U3BECTb, HETallleHasi U3BECTh, MUTHhEBAsI COAa U IPYTHUX),
COCTaBIIATH (YOPMYJIBl HEOPTAaHMUECKUX U OPTaHUIECKUX
BEIIECTB, YPaBHEHHS] XMUMHUYECKUX PEAKIHid, OObICHATDH
UX CMBICI; MOJATBEPKIaTh XapaKTEPHbIE XUMHUYECKHE
CBOMCTBa BEILECTB COOTBETCTBYIOIIMMHU
HKCIEPUMEHTAMU M 3alMUCSIMHU YPAaBHEHUN XUMHYECKHX
peakiun

YcrHblii onpoc
(cobecenoBanue)
[IpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus
KoHntpoinbnas padora (1 cem.)

V-3. VYcraHaBiMBaTh IIPUHAJIEKHOCTh
M3YYEHHBIX HEOPraHMYECKUX U OPraHMYeCKHUX BEUIECTB K
ONpeeNIeHHbIM KJlaccaM W TpyIIaM COEJUHEHHH,
XapaKTepU30BaTh UX COCTAB U BaKHEHIINE CBOMCTBA

VYeTHBII onpoc
(cobecenoBanue)
[IpakTHKO-OpUEHTUPOBaHHBIE
3aJJaHHs
Kontposnbnast padota (1 cem.)

V-4. Omnpenensate BHIbl XMUMHUYECKHX CBA3EH
(koBaJIeHTHasi, WOHHAasl, MeTaJJIM4ecKasi, BOJOPOJHAs),
THUIIBI KPUCTAJTINYECKUX peLIeToK BELIECTB;
KJIAaCCU(UIIMPOBATh XUMUYECKUE PEAKIINU

VYceTHBIT onpoc
(cobecenoBanue)
[IpakTHKO-OpHEHTUPOBAHHBIE
3aJIaHus
KonTponbnast pabota (1 cem.)

V-5. IlpoBoauTh pacyerbl IO XHUMHYECKUM
dopMynaM M ypaBHEHHMSIM XUMHUYECKUX peaKIuil c
HCTIONIb30BAaHNEM buzngecknx BEJIMYHH,
XapakTepU3YIOIMX  BEIIeCTBA C  KOJMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) T'a30B,
KOJIMYECTBAa  BELIECTBA;  MCIIOJB30BaTh  CHUCTEMHBIE
XUMHYECKHE 3HAHWSA I TPHHATHS pEIICHWH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSA3aHHBIX C
BEIICCTBAMH U X IPUMEHEHHUEM

VYceTHBII onpoc
(cobecenoBanue)
[IpakTHKO-OpUEHTUPOBaHHBIE
3aJJaHus
Kontponbnast pabora (1 cem.)

V-6. IlnanupoBaTh M BBINOJHATE XUMHUYECKHIM
HKCIEPUMEHT (KAaueCTBEHHbIE PEaKIUU Ha KaTHOHBI U
AQHUOHBI, (DYHKIMOHAJIBHBIE TPYNIbl  OPraHUYECKUX

JlaGopatopHble pabOTHI,
MpakTU4eckast padbot
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COCIMHEHUH JeHarypanus OelKOB IpH HarpeBaHUH,
[[BETHBIC PEAKIH OEIKOB; MPOBOANUTH PEAKI[H HOHHOTO
oOMeHa, OmpeAessTh Cpeay BOIHBIX PACTBOPOB, pPelIaTh
JKCIEPUMEHTAIbHBIE  3a/aud  HAa  Paclo3HaBaHUE
HCOPTaHUYCCKUX u OpTraHU4YCCKUX BeH_IeCTB) B
COOTBETCTBHUH C NMPAaBUIAMHU TEXHUKHU OE30MIACHOCTH IPU
oOpamieHMd € BemecTBaMH M J1aOOpaTOPHBIM

o0opynoBaHuEM; MIPEJICTaBIISTh pe3ynbTaThl
XUMHUYECKOTO  JKCIepuMeHTa B (opme  3amucu
ypaBHEHUU COOTBETCTBYIOIIUX peakuui u

(GhOopMyIMPOBATH BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB

V-7. AHaM3UPOBaTh XUMHUUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTB MaCCOBOM
uHpopmanuu, cetb IHTEpHET U Ipyrue)

BeImonHeHue npakTHKO-
OpPUEHTUPOBAHHBIX 3aJaHHMH.
JlaGopaTopubie pabOTHI.

V-8. Cobmromate  mpaBuja  DKOJOTHYECKH
1IEJIECO00PA3HOTO TOBENEHUSA B OBITY U TPYIOBOU
JIEATEIIbHOCTU B IIEJISIX COXPAHEHHSI CBOETO 3JI0POBbS U
OKpYKarolllel NPUPOJHON CPEbl; YYUTHIBATH OMACHOCTh
BO3JCHCTBUSI HA >KHUBBIE OPraHU3MbI OMPEACICHHBIX
BEIIIECTB, IIOHMMAas CMBICT TIOKa3aTels MpeaeIbHOM
JIOMYCTUMOW KOHIEHTPALIMKU

VYcerHblit onpoc
JlaGopaTopHbie paboOTHI,
npakTHdeckast pabot

¥-9. Bnaners OCHOBHBIMM METOJIaMU Hay4yHOTO
NO3HAHUS  BEIIECTB M XUMUYECKUX  SIBICHUH
(mabmroieHue, HU3MEpPEHHE, JKCIIEPUMEHT,
MOJICJIMPOBAHKE); BIaJeTh CUCTEMON 3HaHUI O MeToaax
HAYYHOTO TMO3HAHMS SIBJICHUW TPUPOBI, UCTIONB3YEMbBIX
B €CTECTBEHHBIX HAyKaX M YMEHHUSMHU HPUMEHSITH 3TH
3HaHUS TP OKCIEPUMEHTAIHLHOM  HCCIEIOBAHUU
BEIIECTB U s OOBACHEHMS XHMUYECKHUX SBICHMH,
UMEIOIMX ~ MECTO B TPHPOJE  MPAKTUIECKOMH
JIeSITeTIbHOCTH YeJIOBEKA U B TOBCEHEBHOM JKU3HHU.

Pemenne nmpaktuko-
OpPUEHTUPOBAHHBIX
TEOPETHYECKUX U
JKCIEPUMEHTAJIbHBIX 3aJaHUN

3HATb:

3-1. Bnagerp cHCTEeMONl XHMMHUUYECKHX 3HAHHM,
KOTOpasi ~ BKJIIOYAET: OCHOBOTOJATAIOIIUE  TOHSATHUS
(XMMUYECKHUIl DIIEMEHT, aToM, JJIEKTPOHHAas 000JOYKa
atoma, s-, p-, d-2JIEKTpOHHBIE OpOMTANIM aTOMOB, HOH,
MOJIEKYJIa,  BaJ€HTHOCTb,  3JEKTPOOTPULATEIBHOCTD,
CTETNEeHb OKHUCIICHUSI, XUMUUECKas CBA3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA  00BEM, YIJIEPOJIHBIM  CKETeT,
(GyHKIMOHATBHAS TPYIITA, PaAUKall, ©30MEPHS, H30MEPHI,
TOMOJIOTUYECKUI  Psii, TOMOJIOTH,  YIJIEBOJOPOBI,
KHCIIOPO/I- u a30TcoiepKaIIne COCIMHEHHS,
OMOJIOTUYECKH aKTHBHBIC BelIecTBa (yTJIEBOJBI, KHPHI,
Oenku), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS], KpHUCTAIIIUYEeCcKas
pelieTKa, THUIBl XUMHUYECKHX PEakiuil (OKUCIUTEITHHO-
BOCCTAHOBUTEJIbHBIE, 3K30- M  DSHIAOTEPMHUYECKHUE,
peakuuu HOHHOTO O0OMEHa), pacTBOp, JJIEKTPOJIUTHI,
HEIJNEKTPOJUTHI,  DJIEKTPOIUTHYECKAss  JIUCCOLMALIUS,
OKHCITUTEh, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOU
peaklMK, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI

YeTHBIN ompoc.
XUMHUYECKUN TUKTAHT.
[TpakTyeckue paboTHI.
JlaGopaTopHbie pabOTHI.
Konrtponsnas pabora (1

ceMm.)
JuddepenunpoBaHHbIi
3a4éT (2 ceM.)
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(Teopust XMMHYECKOTI'O CTPOEHMSI OPTaHMYECKHUX BEILECTB

A.M.bytneposa, Teopust AIEKTPOIUTUYECKOMN

nucconmanuu, Ilepuonnueckuii 3akon [I.1.Menneneesa,

3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,

CHUMBOJIMYECKUMN SA3bIK XUMHHU.

3-2. CdopMupoBaTh TPEACTABICHHUSA: O XHUMHUYECKOU Pemenue npakTuko-
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHDpa, OPUEHTUPOBAHHBIX
PO XMMHMM B TIO3HAHWU SBJICGHUH NPUPOIBI, B TEOPETUYECKUX U
(OpMHpPOBAHUN MBIIUICHUS M KYJIbTYpBl JIMYHOCTH, €€ 9KCIIEPUMEHTAIIBHBIX 3aaHUM.
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOW IS VYcrHblii onpoc
pelieHuss MPaKTUYECKHX 3aJad M 3KOJOTMYECKH (cobecenoBanme)
000OCHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO H

IIPUPOJHON cpefe.

5. OCOBEHHOCTH OCBOEHUSA JUCIUTLIAHBI 115
WHBAJIMJIOB 1 JINI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbSA

OOyueHue JMI] C OrPAHMYECHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbSI  MpU
HEOOXOJMMOCTH  OCYIIECTBIIACTCS HAa OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIIOJIB30BAHUEM  CICIHAIBHBIX ~ METOJOB  OOy4YeHHS U
TUAAKTHYECKUX  MaTepHaloB, COCTaBICHHBIX C Y4YeTOM  OCOOCHHOCTEH
MICUXO(PU3NYECKOTO PA3BUTHSA, WHIAWBUAYATHHBIX BO3MOXXHOCTEH M COCTOSTHHS
3I0POBBS TAKUX OOydYaromuxcs (00y4Jaronierocs).

B mensx ocBoeHms ydeOHOW MporpamMMmbl JWCHHWIUIMHBI WHBATHIAMU |
JUIIAMU C OTPaHUYCHHBIMUA BO3MOYKHOCTSIMU 3710pOBbs Koyiepk obecnieunBaet:

JUTSI MHBJIMJIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS IO
3pEHHUI0: pa3MENICHUE B JOCTYMHBIX JJIs O0YJaroUIuXcCs, SBISIFOIIUXCS CIICTIBIMU
WM  CIa0OBUIAIIMMHU, MeCTaX HM B aJanTHUPOBaHHOW (opMme CIpaBOYHOMN
uHOpMAIIMU O pAcIHCAaHUM YYEeOHBIX 3aHSATUN; NPUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOILIETO oOy4aroremycs HEOOXOIUMYIO MTOMOIIB; BBIITYCK
QIBTEPHATUBHBIX (POPMATOB METOJUYECKUX MaTepUaioB (KPYMHBIA MPUDT WiIH
aynohanel);

JUTSI MHBQJIMJIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS IO
CIIyXY: HaJJISKAIIUMH 3BYKOBBIMHU CPEJICTBAMH BOCIIPOU3BEICHHE HHPOPMAIINH;

JUTSI WHBAJIHMJIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 30POBBS,
UMCIOINX  HApYyIIEHWsS  OIMOPHO-IABUTATEIIBHOTO  ammapara:  BO3MOXKHOCTH
OecpensTCTBEHHOTO JOCTYIMa 00y4arouuxcsi B yUeOHbIC MOMEILECHHUS, TyaJeTHbIE
KOMHATHI M IPyTHe TTOMEIICHHS, a TAK)Ke MPeObIBaHNE B YKa3aHHBIX IIOMCIIECHUSX.
O6pazoBanue 00yJaromuXcsi C OrpaHUYEHHBIMA BO3MOYKHOCTSIMH 3/I0POBBSI MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYyTMMH OOYyYaloImUMHCS, TaK U B
OTJICTILHBIX TPYNTaX WX B OTACIbHBIX OpPraHU3aIUsIX.
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