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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma yuyeOHOW AMCUMILIMHBI SIBISETCS YacTbIO OCHOBHOM MpodeccHOoHaIbHOM
oOpa3oBarenbHOil mporpammbl B cooTBeTcTBHE ¢ PI'OC mo cnemmansHoctn CITO 40.02.04
Opucnpynenmus.
[IporpaMmMa yueOHON AUCUMILIMHBI MOXKET OBITH UCIOJIb30BaHA:
— B JIONOJHUTEIBHOM IpodeccnoHaIbHOM 00pa3oBaHuU (B IporpaMMax MOBBIIICHHS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

1.2. Mecto y4eOHOI JMCHMIUIMHBI B CTPYKTYpe OCHOBHOIl mpodgeccHOHATbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebHag  QUCLHMIUIMHA  «XHWMHA»  SBJIAETCS  0a30BOM  JUCHUIUIMHON  IIUKJIA
«O061meo0pa3oBaTesibHas MOJrOTOBKa», IPOrpaMMbl OJTOTOBKH CIIELUAIIMCTOB CPEIHEr0 3BEHA
B cooTBeTcTBUU ¢ PI'OC CIIO no cnenuansuoctu 40.02.04 YOpucnpyneHus.

1.3.Hesu 1 32124 TUCHMIJIMHBI — TPeOOBAHUS K Pe3yJIbTATaM OCBOEHHUS TUCHHUIJIUHBI:

Henp puctumiauabl  «XUMUsA»: (OPMHUPOBAHHME Y CTYACHTOB MPEICTABICHHUS O
XUMHYECKOH COCTABIISIOUICH €CTECTBEHHO-HAYYHON KapTHUHBI MHpa KaK OCHOBBI HPUHSATHS
pelIeHNit B KU3HEHHBIX W MPOW3BOJCTBEHHBIX CHUTYAIMsX, OTBETCTBEHHOTO IIOBEJCHHS B
IPUPOJHOH cperie.

3aia4yu TUCUUIUINHBIL:

1) chopmupoBaTh HOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4YHOW KapTHHBl MHpA, B3aUMOCBS3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (HOPMYJIBl HEOPTAaHMYECKHX M OPTaHUYECKHUX BEIECTB,
YPaBHEHMsI XMMHUYECKMX peakluil, OOBSICHATh HMX CMBIC], HHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHX IKCITIEPUMEHTOB,

3) chopmHpoBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XMMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COONMIOJIEHMEM TpaBuil Oe30MacHOro oOpalleHusi C BelleCTBaMU U
71a00paTOpHBIM 000PYI0OBAaHUEM;

4) pa3BUTh YMEHUS UCIOIH30BATH HH(POPMAIMIO XUMHUIECKOTO XapaKTepa U3 Pa3InIHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEJACTBHS CBOEH IEATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHKUE 3HAYUMOCTH JTIOCTHIKECHUN XMMHYECKOU HAYKH U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.
Oco0oe 3HaueHne AUCHUILIMHA UMeeT npu popMupoBanuu u pa3sutun OK:



Kon n naumeHnoBanue
¢dopmMupyeMbIX KOMIIETEHIN I

IInanupyemMble pe3yJabTaThl OCBOCHHS THCIUIIIHHBI

O01mue

JAucuunimHapHbie

OK 02. Mcnonws3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a ¥ HHTePIpPETAIIU
nHpopManuu u
UHGOPMAIIMOHHBIC TEXHOJIOTUI
JUTSL BBITTOJTHEHHMS 33149
npodeccnoHaTBEHOMI
JeSTEIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMSA:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILECTBEHHOW MpPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAaHHIO CBOEr0 MecTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEPILECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOMN
KYJIbTYpbl KaK CpEICTBA B3aUMOJICHCTBHUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE LIEHHOCTH HAy4yHOW JeATEeNbHOCTH,

FOTOBHOCTb  OCYUIECTBIATH  IIPOEKTHYHO U
HCCIIEOBATEIBCKYIO JIeATEIIbHOCTh
WHJUBUYAJIbHO U B IPYIIIE;

OBnagenue YHUBEPCAIbHBIMHU y4eOHBIMU

MI03HABATEIbHBIMU JICHCTBHUSIMH:

B) paboTa ¢ uHpopMaIHei:

- BJIaJIeTh HABBIKAMHU TONy4YeHUs WH(OpMALUU U3
NUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIBHO
OCYIIECTBIISITh TIOUCK, aHAINU3, CUCTEMATH3AINIO U
MHTEPIIPETALNI0 HH)OPMALIUY PA3IUYHBIX BUJIOB U
dbopM mpecTaBICHUS;

- CO3/1aBaTh TEKCThl B pPa3jIMYHbIX (QopmaTax cC
y4eTOM HazHayeHus WHGOpMalUd U IIeJIeBOM

ayIUTOpUHU, BBIOMpas  ONTUMaIbHYIO  (GopMy
IIPEJICTaBICHNS U BU3yalIU3aluy;
- OIIEHMBaThb JOCTOBEPHOCTh, JIETMTHUMHOCTb

uHpOpMalLlUK, €€ COOTBETCTBHE
MOpaIbHO-ITHUYECKUM HOpPMaM;
- WCIOJIb30BaTh CPEACTBA WH(POPMALMOHHBIX H

IMpaBOBbIM U

- yMEeTh IUIAHMPOBATH U  BBINOJHATH XUMHUYECKHUI
9KCIIEPUMEHT (TpEeBpallleHUs] OPraHnYeCKUX BEIIEeCTB MpU
HarpeBaHUHW, TOJIyYCHHE OTWJIEHa U HW3Yy4YEHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU Ha  aJbJACTUbI,
Kpaxmall, YKCYCHYI0 KHCIIOTY; JeHaTypaius OeIKOB MIpu
HarpeBaHUM, [BETHBIE pEaKIUU OEIKOB; MPOBOIUTH
peakuuMu HOHHOTO OOMEHa, OMpeneysaTh CPEeay BOJIHBIX
pacTBOpPOB, KauyeCTBEHHBIE peakiuu Ha cyinbdar-,
KapOOHAaT- M XJIOPUJ-aHUOHBI, HAa KATHOH AaAMMOHMSI;
pemiaTte  SKCIEpUMEHTAlbHbIE  3aJjaud [0  TeMaM
"Meramie" u  "Hemeramnel") B COOTBETCTBUU €
IpaBUJIaMU TEXHUKU O€30MacHOCTU MpU OOpalieHuH C
BeIIECTBAMH W JAaOOpPAaTOpPHBIM  O0OpPYIOBaHHUEM;
HPECTaBISITh PE3YAbTAThl XUMUYECKOTO HKCIIEPUMEHTA B
(dopMe 3anucy ypaBHEHUH COOTBETCTBYIOIIUX PEaKIUN U
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

- yYMETh aHAJIM3UPOBATh XHUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOUYHUKOB (CPEICTB MAacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJaJE€Th OCHOBHBIMH METOJAaMH HAy4YHOIrO IO3HAHUs
BEIIECTB W XHWMHMUYECKHX SIBIeHWU (HaOmomeHue,
U3MEepEeHHe, YKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh IMPOBOJUTH PACUETHI 110 XUMUYECKUM (PopMysiam
U YpaBHEHUSAM XUMHUYECKUX PEAKIMI C MCIOJIb30BAHHEM
(bU3UYECKUX BEJIMYUH, XapaKTEPHU3YIONINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JIs1 IPUHATUS PEIICHUI
B KOHKPETHBIX JKH3HEHHBIX CHUTYyaIUsAX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM




KOMMYHI/IKaI_[I/IOHHLIX TeXHOJIOFI/Iﬁ B peIHCHI/II/I
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHMW3aIlMOHHBIX  33Ja4 ¢  COOJIoJCHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHHKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepekeHusi, MPaBOBBIX U
S9TUYECKMX  HOPM, HOPM  HMH(OPMAIMOHHOU
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acHOCTH
JUYHOCTH,

OK 04. D¢ddexruBHO
B3aUMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATCIBbHOCTH U CaMOOIIPCACIICHUTIO,

-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIEN0BATENLCKON, MNPOEKTHOM ¢ COUHAIBLHOU
JeATEeIIbHOCTH,

OBnajieHue yHUBEpCaJIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBHUSMU:

0) coBMeCTHas AeITEIbHOCTD:

- TOHMMAThb M HCIOJb30BaTh MPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NOPUHUMATH LEIU COBMECTHOM JEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH IEHUCTBUS IIO
€¢ JOCTIDKCHHIO: COCTaBIIATh IUIaH JCHUCTBHH,
pacrpenensaTb pojayd ¢ y4€TOM MHEHMH y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

-  KOOPAWHUPOBATHL W  BBIIIOJHIATH pa60Ty B
YCII0BHUAX pCaIbHOIO, BUPTYAJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

- OCYHICCTBJISITb NO3WTHBHOC  CTPATECrH4CCKOC

MOBEJICHUE B PA3JIMYHBIX CHUTYalUsIX, IMPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITHh HHUITMATHBHBIM
OBnajeHue YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
NEUCTBUSIMU:

- yMeTh IUIAHUPOBATh W BBHINOJHATH XHMHUYECKUU
9KCHEPUMEHT (IIpEeBpaILeHUs] OPIraHUYECKUX BEILECTB IpU
HarpeBaHWH, TMOJNYYCHHWE OTWIEHA W H3YYCHHE €ro
CBOWCTB, KayeCTBEHHbIE pPEAKIMU Ha  aJbJETU[bl,
KpaxMmall, YKCyCHYIO KHCJIOTY; J€HaTypauus OelIKOB Ipu
HarpeBaHUM, ILBETHbIE peakUuu OEJIKOB; MPOBOAUTH
peaku HOHHOTO OOMEHA, OMPEACIATh Cpeny BOIHBIX
pacTBOpOB, KadeCTBEHHbIE peakuu Ha cyiabdar-,
KapOOHAaT- W XJIOPHI-aHWOHBI, HAa KAaTHOH aMMOHHUS;
pelmiatb  SKCIEPUMEHTAJbHbIE  33Jayd 1[0  TeMaM
"Metamnel" u  "Hemetamnsl") B COOTBETCTBUH  C
NpaBUIaMU TEXHUKH O€30IacHOCTU TpH OOpaIleHHuu ¢
BeUIeCTBAMM U JJAOOpaTOpHBIM  00OpYIOBaHUEM;
NPEACTaBIATh PE3yJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B
(dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(opMyIMpPOBATH BBIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB




I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIIOACH
IIPYU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE IPAaBO U IMPaBO APYIUX JHOAEH
Ha OIIMOKM;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C
HO3UIMH JIPYTOro YeJIOBEKA;

OK 06. [TposBisTh rpak 1aHCKO-
MaTPUOTHIECKYIO MTO3UIIHUIO,
JI€MOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HA OCHOBE
TPaAULIMOHHBIX
0011IeUeI0BEUECKUX I[EHHOCTEH, B
TOM UYHUCIIE C yYETOM
rapMOHH3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEITUTHO3HBIX OTHOIICHUIA,
MPUMEHSTH CTaHAAPTHI
AHTHUKOPPYIIIHOHHOTO TIOBEICHUS

B o6nacTH 5K0510rn4eckoro BOCIUTAHUA:

- c(hopMHPOBAaHHOCTH HKOJOTHUECKOW KYIbTYPHI,
[IOHMMAHHE BIIMSHUSA COLMAIBHO-3KOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHME  INPUPOJHOM U
COLMAJIBHOM  cpelbl, OCO3HaHHE IJI00ATBHOIO
XapakTepa 3KOJOTNYECKUX MPo0IeM;

- IUIAHUPOBAHHUE M OCYILIECTBICHHUE JEUCTBUN B
OKPY’KaIOIlleW Cpele Ha OCHOBE 3HAHMS LieJed
YCTOHYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACHUCTBUN, IPUHOCAILUX BPE.
OKpYXKarollen cpee;

- YMEHHE TPOTHO3MPOBaTh HEOIArONPHITHBIC
9KOJIOTMYECKHE TOCIEACTBUA MPEIIPUHAMAEMBIX
JICHCTBHM, IPEAOTBPAILATh UX;

- pacuIMpeHue OIIbITa
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;
- OBJIQJICHUE HAaBbIKAaMH y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAIbHOM
JIESITEIIBHOCTH;

JACATCIIbHOCTH

- chopmupoBaTh MpeACTAaBICHUS: O XHUMHUYECKOMN
COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOW KapTHHBI MU,
poilM  XMMHUU B TIO3HAHWUU SIBJICHUA MOPUPOJIBI, B
(OpMHUPOBAaHUM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATTBHOW ~ T'PaMOTHOCTH, HEOOXOAUMOM ISt
peICHUA MPAKTUYCCKUX 3aga4 n 3KOJIOTHYECKHU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeLIE;

- yMerb  coOmopaTe — MpaBuja  DKOJIOTUYECKHU
1[EJIECO00Pa3HOTO TOBEACHUSI B OBITY W TPYIOBOM
NESTENIbHOCTH B LIENSIX COXPAHEHUS CBOETO 3J0POBBS U
OKpY>Kalolllel MPUPOJHOM CPEAbl;, YUUTHIBATH OMACHOCTH
BO3/ICICTBUSI HA JKHUBBIE OPraHU3MbI ONPEAeIEHHBIX
BEILIECTB, TIOHMMAas CMBICI T[IOKa3aTesi TMpeaelbHON
JOMYCTUMOM KOHLIEHTpauu




B pesynbrare ocBoeHUs yueOHON AUCHUILTMHBI O0YYaIOIIUICS JOKEH YMeTh:

V-1. BbIABIATE XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOILIME IOHATHS IPU ONHCAHMM CTPOCHHUS M CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLEHUN; BBIABIATH B3aUMOCBS3b XMMHUYECKHX 3HAHWUM C
HOHSTUSMM U IPEJCTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHUM MEXIYHAPOJHOTO CO03a
TEOPETUUECKON U MPUKIJIATHON XUMUU U TPUBUAJIbHBIE HA3BaHUsI Ba)KHEWUIIINX BEIIECTB (3TUJIEH,
aleTUJIeH, TiulepuH, (eHon, Qopmanpierus, yKCycHas KHCIIOTa, TJIMLUH, YTrapHBIA ras,
YIJIEKUCHbINA Ta3, aMMUaK, raiieHas W3BECTb, HErallleHas M3BECTb, IIUTHEBAs COJA U JIPYTUX),
COCTaBIAATh (POPMYJIBI HEOPraHUYECKMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKINI

V-3. YcranaBnuBaTh NPUHAAJIEKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KJaccaM W IpynrnaM COEAMHEHUM, XapaKTepU30BaThb UX COCTAB U
BOKHEHIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMUECKas,
BOJIOPOJHAs), TUIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(PUUMPOBATh XHUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKHUM (opMyJIaM U YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHMEM (DU3MUECKHX BEIIMYMH, XapaKTePU3YIOIIUX BeElIecTBa C
KOJMYECTBEHHOM CTOPOHBI: MacChl, OObemMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJb30BATh CHUCTEMHbIE XMMHUYECKHME 3HAHMUS [UIl NPUHATHS PELICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

VY-6. [InaHupoBaTh U BBITOJIHATH XUMUYECKHI SKCIIEPUMEHT (KaueCTBEHHBIE PEaKIK Ha
KaTHOHbl M AHHUOHBI, (YHKIMOHAJIbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JeHaTypaius
OeNnKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUHU OEIKOB; MPOBOJUTH PEAKIUU HOHHOTO OOMEHa,
OTpPEENATh CPey BOJHBIX PaCTBOPOB, pElIaTh IKCIEPUMEHTAIbHbIE 33Ja4yl Ha PACIIO3HABAHUE
HEOPraHMYeCKUX U OpPraHWYEeCKUX BEIIeCTB) B COOTBETCTBMM C MPaBUJIAMHU TEXHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BEIIECTBAMU U JJAOOPaTOPHBIM 000pYAOBAHUEM; IIPEICTABIATh
pe3yabTaThl XMMHUYECKOTo 3KCIepUMEHTa B (opMe 3aluch ypaBHEHUH COOTBETCTBYIOIUX
peakuuii 1 GopMyIMpPOBaThH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyIaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popManuu, cetb UHTEpHET U Apyrue)

V-8. Cobmrofarh mnpaBuiia 3KOJOTMUYECKH 11€1ecO00pa3HOro MOBEAEHHS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENAX COXPAHEHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOTHON
CpElbl; YYUTHIBATh ONACHOCTH BO3JIEHCTBUS HA JKMBBIE OPraHU3MBbI ONPEIEIICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TIOKa3aTels IPeIeIbHON JOMYCTUMON KOHIIEHTPAuU

V-9. Bnaznere OCHOBHBIMM METOJAaMH HAY4YHOI'O IO3HAHMUS BEILECTB U XMMHUYECKHUX
aBJieHUN (HaOII0IeHEe, U3MEpPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHHE); BIaJIETh CUCTEMON 3HAHUN
0 METOoJaX HAay4YHOIO IO3HaHUs SIBIECHUN NPUPOABI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHMSIMH MPUMEHSTh ATH 3HAHUSA NPU SKCHEPUMEHTAIbHOM MCCIEJI0BAaHUU BEIECTB U JUIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeNbHOCTH
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Branerb cMCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMHUYECKHH DIEMEHT, aToOM, JJIEKTPOHHAs 00OJI0OYKa aTtoma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHCIICHHsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YITIEpOAHBINH CKETeT,
(GbyHKIMOHAJIbHAS TPYMIa, pajuKal, H30MepHus, W30Mepbl, TOMOJOTHYECKUH PpsJl, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSeTUHEHHSI, OMOJIOTNYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, KUpPBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIUIMUECKas pelleTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
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BOCCTAHOBUTENBHBIE, DK30- M DJHAOTEPMUYECKUE, PEAKIUHM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLIMAINA, OKHCIIUTEb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMUYECKOH PEaKIMH, XUMHUUECKOE PABHOBECHE), TECOPHH M 3aKOHBI
(Teopuss XUMHUYECKOTO0 CTpOEHHUsl opraHuuyeckux BemecTB A.M.bytnepoBa, Teopus
ANEKTPOIUTHYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposathb MIPECTaBICHUS: 0 XAMHUYECKOU COCTaBJIAIOLLEH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBIICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOIUMOM Ui peLIeHUS MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTIO OTHOILICHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOIHOM Cpee.

1.4. Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHOH TUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyyaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku oOydaromierocs: 12 4acos,
CaMOCTOSTEIILHOM paboThl 00yJaromierocst — 32 Jaca.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O6beM y4eOHOI TUCHUNIUHBI U BU/IbI Y4eOHOI padoThl

Buabi yueOHol padoTbl Oovem yacos
MakcumasbHas yueOHasi Harpy3ka (Bcero) 44
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 12
B TOM YHCIIE:
JeKIuu (YpOKH) 4
NPAaKTHYECKHUE 3aHSITUS 4
nabopaTopHbIe pabOTHI 4

KOHTPOJIBHBIC pa6OTBI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTesibHass paboTa o0yuyawuierocs (Bcero) 32

KoHncyabTanuu -

HpOMe)KyTO‘IHaH aTrecranus

Hrorosas arrecrauus B popme 1c-UIIKP,
2¢c-nudp . 3auer
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2.2. TemaTH4eCKHil IJIAH U coepKaHHe YUeOHOI IMCIHIIIMHBI « XHMHSD)

HanMeHoBaAHME Conep:xanue yueOHOro MaTepuaJia, JJjadopaTtopHbie padoThl M NPAKTHYECKUE 3aHATHS, O0beM yacoB YpoBenn
pA3IeIOB 1 Tem caMocTosiTe/IbHAas padoTa o0yualouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pasjen 1. OcHOBBI CTPOeHMS BellleCTBa
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 1 1
Ctpoenue
aTOMOB CoBpeMeHHast MojieNib CTpoeHus atoMa. CUMBOJMYECKUN SI3bIK XUMHUHU. XUMHUYECKUM 3JIEMEHT.
XUMHYECKHUX OnekrpoHHas KoH(purypamus atoma. Kraccudukamus XUMHUYECKHX 3JeMEHTOB (s-, p-, d-
3JICMEHTOB U ayieMeHThl). BaneHTHbIe 37€KTpOHBI. BajleHTHOCTh. DNEKTpOHHAsT NPUPOJAa XUMHYECKON CBSI3H.
npupoaa DNEKTPOOTPULIATEILHOCTh. BUIbl XUMUYECKOW CBSI3M (KOBaJIeHTHasl, MOHHAs, MeTajlindyeckas,
XHMHY€eCKOH BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3N IpakTHYecKue 3aHATHS 1
Pemienne 3amaHuii Ha MCHOJIB30BAHUE XMUMHUYECKOW CHMBOJIMKM M HAa3BAHUN COCIMHEHUN 10
HOMEHKJIAType MEXKIYHApOJHOIO COI03a TEOPETUYECKOW M MPUKIATHOM XMMUU U TPUBUAIBHBIX
HA3BaHWH JJII COCTaBJICHHS XUMHUYECKHX (OPMYJ JBYXaTOMHBIX COCIUHCHHH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.) U IPYTHX HEOPTaHMUECKUX COSAMHEHUN OT/ICIbHBIX KJIaCCOB.
[IpakTuueckne 3aMaHUsi HAa YCTAHOBJIGHHE CBSI3U MEXAY CTPOEHHEM aTOMOB XHUMHUYECKHX
AJIEMEHTOB U MEPUOJIUYECKUM MU3MEHEHHUEM CBOWCTB XMMUYECKHUX JIEMEHTOB U MX COCAMHEHUH B
COOTBETCTBUU C MOJ0KeHUEM [leproInueCcKOi CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2
Ilepuoanyeckuii | [IpakTnyeckue 3aHATHS 1
3aKOH M Ta0JIMNA [TTepyoauueckas cucTeMa XUMAUECKHX seMenToB JI.U. Mennencesa. OU3MUeCKUil CMbICIT
AN. [Tepuoanueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX
Menpeneesa AIIEMEHTOB, 00Pa3yeMBbIX MU MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUHU C TIOJIOKEHUEM

XUMHYECKOro demeHTa B [lepuonnueckoi cucreMe. MUPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
ITepnoanueckoro 3akoHa J[.M1. Menneneesa. I[Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTePU3aLUI0 XUMHUUECKUX
371eMeHTOB «MeTannuieckie / HeMeTallIn4ecKie CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHM C UX HJIEKTPOHHBIM CTPOCHHUEM U IIOJI0KEHUEM B
MEPUOINYECKON cucTeMe XxumMuieckux 3nemMeHToB .M. MenaeneeBay
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Pazgen 2. Xumuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPraHUYECKUX BEIIECTB.
CocraBiieHHe ypaBHEHUH peaKInii COSTMHEHUS, Pa3lIOKEHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIUi
TOPEHHUsI, OKHCIICHUA-BOCCTaHOBJICHUS.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHEe U ypaBHUBAHHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM
ANIEKTPOHHOTO Oananca. OKUCIUTETHPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPO/IEL,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHENIEATEIbHOCTH OPraHU3MOB

HpaKaneCRue 3aHATHUSA

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PaCUEThI
[0 YpPaBHEHUSIM XMMUYECKHUX peakuuil. Monb Kak eAMHUIa KOJIMYeCTBa BellecTBa. MolspHast
Macca. 3aKOHbl COXPAaHEHMs MAacchl M 3HEpPruu. 3akoH ABoraapo. MousipHblil 00BbEM ra3os.
OtHOcHUTENbHAS IUIOTHOCTh Tra3oB. PacueTsl 1O ypaBHEHUSM XHUMHYECKUX peakuuil ¢
MCII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMUYECTBA BEIIECTBA

Tema 2.2.
JIEKTPOJIUTHYEC
Kas JUCCOIUaIHS
U HOHHBIH 00MeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopust >JIEKTPOJUTHYECKON Aucconuanuu. MoHBL. DJIEKTPOJUTHI, HEIIEKTPOIUTHI. Peakimu
noHHOTO oOMeHa. CocCTaBJeHHE pEeakKIMii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS MX TOJIHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakUWU. 3aJaHus Ha COCTaBIICHUE
VOHHBIX PEaKIHil

JlabopaTopHbIe 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLINXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBenenue peakunii HOHHOro oOMeHa, Onpe/esieHle Cpebl
BOJIHBIX PacTBOPOB. 3a/laHHs HA COCTABJICHHE HOHHBIX peaklni

Pa3nea 3. CtpoeHue u cBOIiCTBAa HEOPraHUYECKHUX BelleCTB

Tema 3.1.
Knaccupuxauus,

Conep:kaHue y4eGHOr0 MaTepuasia
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HOMEHKJIATYpPa U
cTpoeHHe
HEOpPraHu4ecKux
BellecTB

[Ipeamert Heopranmdeckoit xumun. Kimaccudukamms HeopraHuaeckux BemecTs. [IpocTeie u
CJIOKHBIC BCIICCTBA. OCHOBHBIE KJIACChI CIOKHBIX BCIIIECCTB (OKCI/IILBI, TUAPOKCUbI, KUCIIOTHI,
conun). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannunueckue u amopgHbie BemecTBa. THUITbI KpUCTAITUIMYECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUIMYeCcKasi). 3aBUCUMOCTb (PU3NUYECKHUX CBOICTB BEIIECTBA OT THIA
KpHCTaJIJII/I‘ICCKOﬁ PCIICTKU. 3aBUCUMOCTL XUMUUYECKON aKTUBHOCTH BCIICCTB OT BUAa
XUMHUYECKOHN CBSI3M U THIMA KPUCTAITUYECKOU pemeTKu. [IpuunHbel MHOr0oOpasust BellecTB

I[IpakTnyeckue 3aHATHS

Homenkiatypa HeOpraHm4eckux BEIISCTB: Ha3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKON
(bopMyIIbl UITU COCTaBJICHHE XUMUYECKON (hOPMYIIbI UCXO/ U3 HAa3BaHMSI BEILIECTBA 110
mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemmenne npakTuyeckux 3aaHuil 1o Kiaccu(UKaluyu, HOMEHKJIATYpe U XUMHUYECKUM (hopmynam
HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIN ra3, YIJIEKUCIBbIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETAllleHas W3BECTh, MUThEBAs COAA M JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEIECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku xumMuueckoi nHpopmaiuu (CpeacTB MaccoBoi nHpopmaium, cetb aTepHeT u
npyrue). [louck nHopmanmu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyIiaM

Tema 3.2.
dusuko-
XUMHYECKHe
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

Coaep:xanue yueOHOIro MaTepuaJia

Mertamipl. O6mme ¢u3nueckue M XUMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YEHHS.
3HaueHHE METAUIOB U HEMETAJUIOB B MPHUPOJIE U JKU3HEACATEIBHOCTH YEJIOBEKAa M OPraHU3MOB.
Koppo3zust MmeTanioB: BUABI KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3UHU

Hemeramnsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. TUIHMUYHBIE CBOMCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIATypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHUCTIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

CamocrosiTeibHas paGora

CocraBieHne ypaBHEHMH XHMHUYECKHX pEakUuid ¢ y4acTHeM TMPOCTBIX U  CIOMXKHBIX
HEOpPraHMYECKNUX BEIIECTB: METAUIOB W HEMETAJJIOB;, OKCHJIOB METAJIJIOB, HEMETAUIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMN M aMpOTEpPHBIX THUIPOKCHUIOB,
HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, MMOIYyYEHUE
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u 0e3omacHOe WCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W IMPAKTUYECKOH
JeATEIBbHOCTH Y€JI0OBEKA

Tema 3.3.
Nnentunduxanus
HEOpraHuYecKuXx
BellecTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota «aeHTudukanus HeOpraHn4eCKux BEUIECTB.

Pemienne skcnepuMEHTAIBHBIX 337a4 110 XUMUYECKUM CBOWMCTBAM METANIOB U HEMETAJUIOB, IO
pacIo3HABaHMIO U MOJIYYEHUIO COeIMHEHUN METAJIIOB U HEMETAJUIOB.

Nnentudukanus HEOPraHMIECKUX BEIIECTB C UCTOIb30BAHUEM UX (DU3HKO-XUMUYCCKUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHbIX peakuuil. KadecTBeHHble peakuuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHMSI

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHNYecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpoeHMe 1
HOMEHKJIATypa
OpraHn4yecKuXx
BellecTB

Coaep:xanue yueOHOIro MaTepuaJia

[TostBnieHKE M pa3BUTHE OPraHUYECKONM XUMHHU Kak HayKu. IIpenmer opranndeckoi xumun. Mecto
Y 3HAYEHHUE OPTaHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHHUE KaK IOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKHX coequHeHuil A.M.
bytiiepoBa. YriiepoJHBIid CKEJIET OpraHMYeCKONM MOJIEKYJBl. 3aBUCHMOCTb CBOMCTB BEILECTB OT
XUMHYECKOTO CTPOCHMS MOJIEKYJ. M30Mepus U n30Mephl.

[Tonsatue o ¢ynkuuonanesHoi rpymnmne. Paaukan. IIpuHUMIB KiIacCUpUKALMKA OPraHUYECKUX
coeMHEHUN. MexIyHapoaHasi HOMEHKJIAaTypa W IPUHUUIBI HOMEHKJIATYPbl OpPraHUYECKHX
coeaunenuil. IloHsTe 00 a30TCoAEpKALIMX COCTUHEHUSAX, OMOJOTHUECKH aKTUBHBIX BEIECTBAX
(yrmeBosax, kupax, Oemkax U Jp.), BBICOKOMOJIEKYJISPHBIX COEIWHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

CamocrosiTesibHas padoTa

Homenknarypa opraHn4ecKiX COeIMHEHUHN OTJENbHBIX KJIaCCOB (HACHIIIEHHbIE, HEHACBIILIEHHBIE U
apoMaTUYeCKHUe YTIeBOAOPOIbI, CIIUPTHI, (EHOIbI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKpPALEHHBIX CTPYKTYpPHBIX (DOpPMYJI OpPraHMYeCKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAIBHON HOMEHKIIATYpe
(oTHIeH, aueTWIeH, TIUIEepuH, (eHos, GopMalbaerusl, YKCycHas KUCIIOTa, INIMIHMH). Pacuers
npocreinielt GopMyibl OpraHMYECKOl MOJIEKYJIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2
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OpPraHuYecKux
coeHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalMd U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYECKHi psa u olmas dopmyina;
u30MepHs; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIYUEHUS):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIMKIIOATKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHUKOB TEIJJa B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NPUPOJIHBIX YIJIEBOAOPOJIOB,
HaXO0XJICHHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenebHble (AJIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTUYECKHE yrieBoaopoxasl. ['opeHue
alleTUIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJIOB

— KHCIIOpOJCoJIepKaIue COoeAMHEHUsT (CIUPThl M (PEHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTU]IBI U KETOHBI, KUPBI, yriaeBoAabl). IlpakTuyeckoe TMNpPUMEHEHHE STUIICHTIIUKOJIS,
rmnepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruia, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT. MOIOIIME CBOMCTBA MbLa

— a30Tco/epiKalllue COCOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbicokomonekynspHble
COECIMHEHHUS (CUHTETHYECKHE M OMOJIOrMYeCKH-aKTHBHbIE). MoOHOMEp, MOIMMEp, CTPYKTYpHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaAHUS.

I'eneTndeckas CBA3b MEXKAYy KJIACCAMHU OPTraHUYECKUX COCTMHEHUN

CamocrosiTesibHas padoTa

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJbHAs U MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHMYECKHE CBOWCTBA, CHOCOObI IMOJYy4YeHMs): MpejaesbHble (aJKaHbl U
LUKJIOAJIKaHbl ), HENpeebHbIe (aJIKEHbI, AIKMHBI M aJIKaIME€Hbl) U apOMaTHYECKHUE YTIIEBOIOPOIbI,
CoUpThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPHI, aNbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCIJIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUs. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMUYECKHUX PEAKUUN C y4aCTUEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTABA U CTPOCHUS

CocraBneHre cxeM peakiuili (B TOM 4YuClI€ MO MPeNoKEHHBIM IIEMOYKaM IpeBpalleHuit),
XapaKTEpU3YIOIIMX XUMHUYECKHE CBOMCTBA OPIaHUYECKUX COEAVWHEHHH OTAEIbHBIX KJIAcCOB,
CrocoObl MX TOJYYEHUS W Ha3BaHWE OPraHUYECKUX COEJIMHEHUM 110 TPUBHAJIBHOW WIIU
MEXIYHapOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOMCTBA OpPraHUYECKHUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota “IIpeBpaiieHuss OpraHUYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonydyenue oSTuI€HAa M M3Y4YEHUE €ro CBOMCTB. MopenupoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpaIleHU Ha IpUMepe ITaHa, YTWICHA, alleTHIICHA U Jp.
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Tema 4.3.
HNnentuduranus
OpPraHuYecKux
BeIleCTB, HX
3HAYeHHe H
NpUMeHeHHe B
ObLITOBOM U
NMPOM3BOJACTBEHHO
M JesiTeILHOCTH
yeJIoBeKa

Conep:kanue y4eOHOT0 MaTepuaJa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuCIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPIHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIIOT.
[TpeBpamenust 6eaKoB NMUIIM B opraHu3Me. buonornyeckue ¢pynkuuu OenkoB. buonornueckue
(dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny Npo0IeM NHIEeBOi 6e301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoi 0e30macHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/aHUM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3Mbl OPIaHUYECKUX BELIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJIOPO/BI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJIETU/IbI U JIP.), CMBICJI [TOKA3aTeNsl NPEJENIbHO IONYCTUMOM KOHIIEHTpalUuU

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota: “MaeHTudukanus opraHMyecKuX COSAMHEHUHN OTIEIbHBIX KI1acCOB”
WnenTudukanyss OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbICTHJIOB,
KpaxMayla, YKCYCHOM KHCIOThI, O€JIKOB M T.[I.) C HCIOJb30BAHHEM MX (PUIUKO-XUMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbie
peakuuu OenkoB. BO3HMKHOBEHHE AHAJIMTUYECKOIO CHUTHAJAa € TOYKH 3pPEHHs XUMHYECKHX
IPOIECCOB TPH TPOTEKAaHUM KAYECTBEHHOW pEaKIiH, MO3BOJSAIOUICH HACHTU(PHUIIMPOBATH
IIPEJUI0KEHHBIE OPraHUUYECKUE BELIECTBA

1,2

Pa3nea 5. Kunernueckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKIui

Ckopoctb
XUMHYECKHX
peakuui.
Xumuueckoe
paBHOBecHe

Coaep:xxanue yueOHOro MaTepuaJia

CkopocThb peakliiy, €€ 3aBUCUMOCTb OT Pa3IM4HbIX (PaKTOPOB: MPUPOJIbl pEarMpPYIOIINX BELECTB,
KOHLEHTPALlMU PEarupyrolux BEUIECTB, TEMIEPATYphl U IJIOLAAN PEAKLIMOHHON MOBEPXHOCTH.
TeroBbie 3¢ (HEKTHl XUMUYECKUX peakUuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OO6parumMocTh peakiuil. XMMHUYECKOE PAaBHOBECHE U €r0 CMELICHHE MO JECHCTBHEM pPa3IHMUHBIX
(GakTopoB (KOHIIEHTpALMsl PEareHTOB WM MPOAYKTOB pPEaKIMH, JaBJIEHHE, TeMIeparypa) Ajs
CO3JaHMsI ONTHMAJIBHBIX YCIOBHM NPOTEKaHUs XuMHIecKux nponeccos. [Ipunnun Jle [llarense

CamocrosiTebHas paGora

Pemennie nmpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUI HA aHAIM3 (PAKTOPOB, BIUSAIOIIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peaklnu, B T.Y. C TO3ULUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYAOBOH [EATENbHOCTH B IENAX COXPAHEHHS CBOErO 3JI0pPOBbS U OKpY’Karolei
IIPUPOJHON CPEBI.

Pemenne npakTHMKO-OpMEHTHPOBAHHBIX 3aJaHWil Ha npuMeHeHne npuHnuna Jle-Illatense mis
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HaXOXXIACHUA HAaIpPaBJICHUA CMCHICHUA PABHOBCCHUA XUMHUYECKOH pCakuu U aHaJInU3 (baKTOpOB,
BJIMAIOIHUX HA CMCIICHNEC XMMHUYCCKOTI'O PAaBHOBCCH A

Paznes 6. PacTtBopsl

Tema 6.1. Conep:xanue yueOHOro MaTepuaJia

IHousitue o

pacrsopax CamocTrosiTe/IbHasi padoTa 6
PactBopenue kak Gpusznko-xumuueckuii mpoiecc. PactBopsl. CriocoObI MPUTOTOBIICHUSI PACTBOPOB.
PactBopumMocth. MaccoBass n01s pacTBopeHHOro BemiecTBa. CMbICH TMoOKa3zaTels MpeesbHO
JIOITYCTUMON KOHIIEHTPAIMH U €Tr0 UCIOJIb30BAHNE B OI[CHKE SKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuiia 3KOJOTHYECKH 11€71eco00pa3HOro MOBEACHUS B ObITY U TPYAOBOM NEATEIBHOCTH B IIENIAX
COXPAHEHHUsI CBOETO 3J0POBbSl U OKPYKAIOLIECW MPUPOJHON CpEIbl; ONACHOCTh BO3ACHCTBHUS Ha
JKUBBIE OpTraHU3MbI OMPEJICTICHHBIX BEIECTB.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUM Ha PacTBOPHI, HCIOIb3YEMbIC B
OBITOBOI W IPOM3BOJICTBEHHOM JE€ATEILHOCTH YEJIOBEKa

Tema 6.2. Conep:xaHue yuedOHOro MaTepuasa

Hccnenosanne CamocrosiTesibHas padoTa 6

CBOIICTB

pacTBopoB Perenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB

KoncynbTanun

Bcero 44

Jlnist XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepHralla UCIIOJIb3YIOTCS CIeaytole 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PENpOAYKTUBHBIN (BBIIOJHEHUE IEATEIBHOCTH 110 00pa3ily, HHCTPYKLIUHU WIIH 110JI PYKOBOACTBOM)
3.- MPOAYKTUBHBIN ( MJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIMTOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33/1a4)
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3.YCJIOBUSA PEAJIM3AIIMY YYEBHOM JUCIHUATIIMHBI
3.1.TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecre4eHH 0
Kabuner Ne 21 xumuu ([uid NpoOBEAEHHUS 3aHATHM JIEKIMOHHOTO THUIIA W 3aHITUH
CEMHUHApPCKOT0 THIIA, TPYNIOBBIX W HHIWBUIYaJbHBIX KOHCYJbTAIUi, TEKYIIErOo KOHTPOIS U
IIPOMEXKYTOUHOM aTTECTALINH).
CrneuunanusupoBanHas Mebenb U o0opynoBaHue: YueOHas mebens Ha 30 mocagouHBIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodyee mecto mpenoaasarens (crou lmr., crym 1mr),
nocka mesoBas 3x cekmuonHas lmr, Kommbrorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KiaBuarypa, Mpimmb. OC windows 7
MakcumanbHas. JIokanbHbIN ceTh ¢ BbIxoj10M B MHTEepHET. Buaeonpoektop noronaounsii Epson
EB-S82, npoexunonnsiii skpan Clasic Solition 266x 149, akyctruueckue koiaonku Genius.
kadsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuaia,
JIEMOHCTPAIIMOHHBIE TOCOOUS, NIEKTPOHHBIE TOCOOUS, CIIPAaBOYHHUKH, CIIOBApH.
3.2. UndopmanmnonHoe odecreyeHne 00y4eHus
Ilepeyenn PEeKOMEHTyeMBbIX Y4eOHBIX U3IaHMH, HNHTepHeT-pecypcos,
JAONOJIHUTEIbHON JIUTEePaTypPhI

Knurootecne4yeHHOCTD
bubauorpaguyeckoe onucanue M3IaHUs OcHoBHasi/ KoJ-Bo.
(aBTOp, 3arj1aBUE, BUJ, MECTO M IO/l M3/1aHUS, |JIONOJHHUTEIbHAS| 3K3.B |DJIeKTPOHHbIE
KOJI. CTP.) Juareparypa ounoJI. pecypchl

Xumus: y4eOHUK TUIst CpeIHero - hitps://urait.ru/b
PO EeCCHOHAIIBHOTO o0pazoBaHus OcHoBHas code/513073
1O. A. Jlebene, 1. H. ®aneeB, A.M. ['ony0Oes, -
B. H. [IlanoBau; (Vi oomeit penaKien
I'. H. ®ageeBa. — 2-e¢ wu3zd., mepepab. W JIOM. —
Mocksa: M3natensctBo FOpaiit, 2023. — 431 c.
AHn¢uHoreHora, MW.B. Xumusa: yueOHMK U - https://urait.ru/b
NPaKTUKYM JUISL  CPEIHEro MpoQecCHOHATBLHOTO OcHoBHas code/513807
oOpazoBanus / . B. Audunorenona, A. B. ba6bkos,
B. A. TlorikoB. — 2-¢ W31, WCOpP. € JIOM. —
Mockga : M3garensctBo FOpaiit, 2023. — 291 c.
Huxonbckuit, A. b. Xumus: y4eOHUK U TIPaAKTHKYM - https://urait.ru/b
Ul CpeiHero npogeccuoHanbHOro 00pa30BaHUs OcHoBHas code/513537
A. b. Hukombckmii, A. B. CyBopoB. — 2-¢ wu31.,
nepepab. u gom. — MockBa: H3maTenbcTBo
FOpaiit, 2023. — 507 c.
Tynukun, E. 1. Xumus. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYecKas XUMHS: y4eOHWK sl cpemHero| JlonoiaHuTenbHAs code/513730
npodeccHnoHaTbHOTO o0Opa3oBaHUs
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOI. —|
Mocksa : U3narensctBo FOpaiit, 2023. — 385 c.
Tynukuna, E.W. Xwumwms. B 2 u. Yacte 2. - https://urait.ru/b
Opranuyeckass XHUMHUS: YYeOHHMK s cpenHero| JlomonHuTenbHas code/513731
PO eCCHOHAIBHOTO o0OpazoBaHus
E. U. TynukuH. — 2-e wu34., HCIOp. U JOIM. —|
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Pocun, 1. B. Xumusg. Y4ueOHUK U 3a0a4YHUK : IS - https://urait.ru/b
cpenHero  mpodeccuoHanbHOrO  0oOpasoBanus /| JlonoaHUTEeIbHAS code/512022
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mockga: M3natensctBo FOpaiit, 2023. — 420 c.
Baiine, O. C. Xumus. JlabopaTopHbIil TpakTUKyM - https://urait.ru/b



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022
https://urait.ru/bcode/513541

KHuroo0ecneueHHOCTD
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHasi/ KoJ-Bo.
(aBTOp, 3ar1aBHE, BUJ, MECTO M IO/l M3/1aHUS, |JIONMOJHHUTEAbHAS| 3K3.B |DJIeKTPOHHbIE
KOJI. CTP.) Jureparypa 0uoJ1. pecypchl
1 COOpHHK 3a7ad: ydyeOHoe mocoOue st cpeaHero| JlomosHuTenpHas code/513541
PO ECCHOHAIBHOTO o0OpaszoBaHus
O. C. 3aiiiieB. — Mocka: MzpatensctBo HOpaiiT,
2023. — 202 c.

[Tepeuens coBpeMeHHBIX npodeccrnonanbhbix 6a3 ganubix (CIIB/])

No HaumenoBanue CIIB/]
1 Hayunas anexkrponnas oudnnoreka eELIBRARRY - www.elibrary.ru
2 Hayunas anexkrponnas oudnanoreka KuodepJlenuHka - www.cyberleninka.ru

[Tepeuens nHpopMamoHHbIxX cripaBouHbix cucteM (MCC)

Ne HaumenoBanne MCC
1 |CnpaBounas npaBoBas cucrema Koncynprantllnroc www.consultant.ru
2 |DOnexrponHas 6ubanoreynas cucrema 95C FOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITIJIMHBbI

KoHTpoib M oOmeHKa pe3yibTaTOB OCBOEHUS JIMCUUIUIMHBI  OCYILIECTBIISIETCS
IperojaBaTesieM B IPOIECCe MPOBEACHUS MPAKTUYSCKUX 3aHATHH W Jab0OpaTOpHBIX paldor,
TECTUPOBAHUS, & TAKXKE BBHIMOJHEHHs OOYUYAIOLUMUCS WHANBUAYAIbHBIX 3aJaHUM, MPOEKTOB,
HCCIICIOBAHUH.

PesynbTaTsl 00yyeHus @®opMbI M METObI KOHTPOJISI U
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA) OLIEHKH pPe3yJIbTATOB 00y4eHus!

YMmennst

V-1. BpisIBIATH XapakTepHblE NMPU3HAKK U B3auMOCBs3b | [IpakTnueckue paboThl.
U3YYEHHBIX  TIOHATHH, MPUMEHATH COOTBETCTBYIOILKE
NOHATUSA  TIPU  ONMCAaHUU  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX W  OpPraHUYECKUX BEIIECTB U  UX
IIPEBPAILCHNI; BBISBIIATH B3AMMOCBS3b XUMUYECKNX 3HAHUI

C ITOHATUAMU n peACTaBICHUSIMU APyrux
C€CTCCTBCHHOHAYYHBIX IMPCIMETOB
V-2. Hcnonws3oBaTh HanMCHOBAHUA XUMHNYCCKHUX

COCIMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XMMHUU U TPUBHUAJIbHBIE HA3BaHUSI Ba)KHEUIIUX
BEIIECTB  (PTWIEH,  aleTWIeH, T[JulepuH, (eHom,
dbopManpaerua, yKCycHas KHCIIOTa, TJIMIWH, yTrapHbBIN Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TallleHas W3BECTh, HEralieHas
U3BECTh, MMUTHEBASI COJIAa M JIPYTUX), COCTABIATH (POPMYIIBI
HEOPTraHWYECKNX M OPraHUYeCKHX BEIIECTB, YPaBHECHHS
XUMHUYECKHUX PEAKIH, 00BACHATh UX CMBICI; TIOATBEPKIATh
XapaKkTepHBIC XUMHUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMHU  HKCIIEPUMEHTAMH M 3alUCIMHU
YpaBHEHUN XUMHUUYECKUX PEaKIUi
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https://urait.ru/bcode/513541
http://www.elibrary.ru/
http://www.cyberleninka.ru/
http://www.consultant.ru/
http://www.urait.ru/

Pe3yabTarnl 00yyeHus
(0CBOCHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHWS)

®opMbI U MeTO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s

V-3.  VcraHaBiuBaTh  NPUHAMJICKHOCT  U3YYEHHBIX
HEOPTraHUYECKHUX u OpraHUYECKUX BEIIECTB K
ONpENENCHHbIM  KJlaccaM M IpynmnaMm  COEJIMHEHUH,
XapaKTEPU30BaTh UX COCTaB U BaXKHEHILIME CBOMCTBA

V4. Onpenenars BUEI XUMHUYECKUX CBsI3el
(xoBasieHTHAs, MOHHAs, METAINTNYECKAsl, BOJIOPOIHAS ), TUIIBI
KPUCTAIIIMYECKUX PEUIETOK BELIECTB; KiIacCU(PUIMPOBATDH
XUMUYECKHUE PEaKIINU

V-5. TlpoBoauTh pacdeThl MO XUMHUYECKUM (GopMysiaMm
YpaBHEHUSM XUMHUYECKUX PEAKIUM C HCIOIb30BaHUEM
bu3nyecKux BENUYMH, XapaKTEpU3YIOIIUX BELIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJlbHbIE
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS IS TIPUHSTHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMH U UX NTPUMEHEHUEM

V-6. IlnanupoBarb W BBIIOJHATh  XUMHYECKUU
AKCIIEPUMEHT (KAYECTBEHHBIE pEaKIMH Ha KaTHOHBI U
AQHUOHBI,  (YHKIHMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COCIUMHEHUN JeHarypauus O€JIKOB IIpU HarpeBaHHH,
[[BETHBIE PEAKIUU OENIKOB; MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeAeNiaTh Cpely BOAHBIX PAcTBOPOB, pPEIIATh
3KCHEPUMEHTAIbHbBIE 3a/1a4u Ha pacno3HaBaHKe
HEOPraHWYeCKUX M  OpPraHWYeCKUX  BEIIECTB) B
COOTBETCTBUU C TMpaBUJIAMH TEXHHUKH OE€30MacHOCTH IpH
oOpareHuun c BEIIECTBAMU u 1a60paTOPHBIM
000py/I0BaHUEM; TPEJICTABIATh PE3YNIbTaThl XUMHUYECKOTO
HKCIIEPUMEHTA B dhopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U popMyIHpoBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB

Y-7.  Ananu3upoBaTh  XMUMHYECKYI0  HHGOpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (CPEJCTB MacCOBOM
uH(popMaluu, cetb UHTEpHET U Apyrue)

V-8. Cobaronath IIpaBUJIa HKOJIOTHYECKU
1[eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOMU
JEATEIbHOCTH B LEJSAX COXPAHEHUsI CBOETO 3J0POBbS M
OKpYKalollel TPUPOJHON Cpedbl, YYHUTHIBaTh OIMACHOCTh
BO3JICUCTBUS HA JKUBBIE OPraHU3MBbI  OIPEAEIIEHHBIX
BEIIECTB, TOHUMAasi CMBICI TIOKa3aTes MpeaeabHOM
JIOMYCTUMOM KOHLIEHTpauu

V-9. Bnagerb OCHOBHBIMU METOJIaMH HAYYHOTO MO3HAHUSA
BEIIECTB W  XUMHUYECKUX  sBIEHUN  (HaOmoneHue,
U3MEPEHHE, DJKCIIEPUMEHT, MOJCINPOBAHUE); BIIAJCTh
CHUCTEMOM 3HAHWI O METOAaX HAYYHOTO MO3HAHUS SBJICHUI
MPUPOJBI, WCIOIB3YEMBIX B €CTECTBEHHBIX HayKax |
YMEHUSIMU MPUMEHSATD 3TH 3HAHUS npu
OKCIIEPUMEHTAIbHOM ~ HUCCJICIOBAHWHM  BEIIECTB W JIs
OOBSICHEHUS! XUMHUYECKUX SIBICHUH, HMEIOIUX MECTO B
MPUPOJIE TPAKTUYECKOW JIeATeThHOCTH YeJIOBeKa U B
MOBCETHEBHOM KU3HH.
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Pe3yabTarnl 00yyeHus @®opMbI U METOIbI KOHTPOJIS U
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!

3Hanud

3-1. Bnagerp cucteMod XMMHUYECKHUX 3HAaHUM, KoTopas | [IpakTtuueckue paOGOTHI.
BKJIIOYAET: OCHOBOIOJIAralolue TMOHATHS (XUMUYECKUM
9JIEMEHT, aTOM, JJICKTPOHHas 000JoYka aroma, s-, p-, O-
DIIEKTPOHHBIE ~ OpOWTaNM  aroMOB, HWOH, MOJEKYyJa,
BaJICHTHOCT, AIIEKTPOOTPHULIATEIHHOCTD, CTETEHb
OKHCJICHUsI, XUMHUYECKasi CBA3b, MOJb, MOJIIpHas Macca,
MOJIIPHBIA 00BEM, YIJIEPOJHBIM CKeleT, (PYyHKIMOHAIbHAS
rpyIma, paaukan, HW30MEpHUs, HU30MEpbl, TOMOJOTHUYECKHIl
psn, TOMOJIOTH, YTJIEBOIOPOIbI, KHCIIOPOJI- u
a30Tco/epKaIllie COEAMHEHUS, OWOJIOTHYECKH aKTHUBHBIC
BeliecTBa (YriaeBOMbI, KUPBI, OCNKH), MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYJISIPHBIE COCIUHEHHS,
KPUCTAJJIMYECKAsh PEeLIeTKa, TUIbl XUMUYECKUX pPEaKIIHii

(OKHCIHUTENIbHO-BOCCTAHOBUTEIIBHBIC, 9K30- u
SHAOTEPMHUUYECKHE, PEAaKIMd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS

JIUCCOLIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKON PEAKIMU, XUMHUECKOE PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOPHS XHUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
Bemects  A.M.bymiepoBa, Teopusi 3IIEKTPOIUTHYECKOMN
nucconuanuu, llepmomnueckuin 3axkon J[.M.Menneneesa,
3aKOH COXpAaHEHUS MAacChI), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XUMUH.

3-2. CdopMupoBaTh TPEACTABICHHUSI: O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POIH
XUMUU B TO3HAHWM SIBICHUM TPUPOABI, B (HOPMUPOBAHUH
MBIIUICHUSI U KYJIbTYPbl JTUYHOCTH, €€ (HYHKIHMOHAIBHOM
TPaMOTHOCTH, HEOOXOJMMOMN I PEHICHHUS MPAKTHYECKUX
3aJa4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3710pOBbIO U MPUPOJHOM CpeeE.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JI1 THBAJIN1OB U JINI C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMHU 310POBbS

OO0yueHne 00y4arOIIMXCSl C OTPAaHUYEHHBIMM BO3MOXHOCTSIMHU 3/I0POBBSI MPU HAIUYUU
3asBIIEHUs]  OCYLIECTBISETCS Ha OCHOBE aJalTUPOBAHHOM paboyeil mporpammbl ¢
UCTIOIF30BAaHUEM  CHEIHAJIbHBIX METOJOB OOYyYeHUS W JAUJAKTHYECKHX MaTepHasoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3UYECKOTO pPa3BUTHS, WHAMBHUIYATbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3JI0POBBS TAKUX 00yJaronuxcs (00yJaromerocs).

B mensx ocBoeHust yueOHON mporpamMMmbl AMCHUUIUIMHBI MHBAIMJIAMH M JIMLAMH C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH 3710pOBbs Kotemk obecrieunBaer:

— Uil MHBAJMJOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM 3JI0POBBSl 10 3PEHUIO:
pasMeleHne B JIOCTYNHBIX JJISI  OOYYalOMIMXCS, SIBJSIFOIIUXCS  CIETNBIMH  WIIH
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON (opme crpaBOYHON HH(OpMAIUU O
pacriucaHuM ~ y4eOHBIX  3aHSATHH;  TNPHUCYTCTBHE  ACCHUCTEHTa,  OKAa3bIBAIOIIETO
oOyyaromiemycss HEOOXOJMMYIO TOMOINb; BBIYCK aJIbTEPHATUBHBIX  (PopMaToB
METOJIMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);

22




- Ui WHBAIMAOB M JIMI[ C OTPAHUYCHHBIMA BO3MOXKHOCTSMH 3JI0POBBSI IO CIIYXY:
HaJJIS)KAIMMH 3BYKOBBIMH CPEJICTBAMHU BOCIIPOHM3BEACHHE HH(OPMAIINHY;

- JUIi MHBAIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS, HMMEHOIIMX
HAPYIICHUS] ONOPHO-JBUraTeIbHOrO armapara: BO3MOXXHOCTH OECIPEnsTCTBEHHOTO
J0CTyna OOydJarouuxcss B ydeOHble IOMEUICHHS M Jpyrue IMOMEUIeHHs y4eOHOTro
KOpITyca, a TaKKe MpeObIBaHKUE B YKa3aHHBIX TOMEIICHHSIX.

OO6pazoBaHue 00YYAIOUIMXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI MOXKET OBIThH
OPraHM30BaHO KaK COBMECTHO C JPYTMMH OOYYarOLIMMHKCS, TAK U B OT/ACIBHBIX IPYIIaxX HIH B
OT/CJBbHBIX OPraHU3AIHSIX.

23



