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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTblO OCHOBHOM MpodeccHoHambHOM
oOpa3oBarenbHOil mporpammbl B cooTBeTcTBUM ¢ PI'OC mo cnemmansHoctu CITO 40.02.04
Opucnpynenmus.
[Tporpamma yueOHOM JUCHUTUITMHBI MOKET OBITH HCIIOJIb30BAHA:
— B JIONOJHUTENIBHOM MpodeccuoHalbHOM 00pa3oBaHUU (B MPOrpaMMax IOBBIIICHUS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

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

VYyebHag  QUCLHMIUIMHA  «XHWMHA»  SIBJIAETCS  0a30BOM  JUCHUIUIMHON  IIHAKJIA
«O061meo0pa3oBaTesibHas OJrOTOBKa», IPOrpaMMbl OJTOTOBKH CIIELUAIIMCTOB CPEIHEr0 3BEHA
B cooTBeTcTBUU ¢ PI'OC CIIO no cnenunansuoctu 40.02.04 FOpucnpyneHus.

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

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

3aia4yu TUCUUIUINHBIL:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUsI XUMUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIIBI HEOPTraHWYECKHX M OPraHUYECKUX BEUIECTB,
YPaBHEHMsI XMMHUYECKMX peakUuil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX XMMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COONMIOJIEHMEM TpaBuUil Oe30MacHOro OOpaleHusi C BEIIeCTBaMU U
71a00paTOpHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHUS UCIOIH30BATH HH(OPMAIMIO XUMHUIECKOTO XapaKTepa U3 PasInIHbIX
UCTOYHUKOB,;

5) chopmMupoBaTh yMEHHUS TPOTHO3UPOBATH MOCIEJICTBHS CBOCH NEATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHKUE 3HAYUMOCTH JIOCTHYKCHUH XUMHUECKON HAYKH 1
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.
Oco0oe 3HaueHne AUCUUILIMHA UMeeT npu popMupoBanuu u pa3Butuu OK:



Koa n

IlnanupyemMsble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

HaMMEHOBaHHe
(popmupyembix Oo0mmue JlucuuimHapHbIe
KOMIIeTeH U
OK 01. BeiOupatp B yacTH TPpY10BOr0 BOCIIUTAHMA: - BJIAJETh CUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas  BKIJIIOYAET:

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATEIbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

- TOTOBHOCTh K TPY/y, OCO3HAHHE [IECHHOCTH
MacTepCTBa, TPYIOII00UE;
- TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH

TEXHOJOTHYSCKOM u COIMaJIbHOM
HaIMpaBJICHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATb, IJIAHUPOBATH 171
CaMOCTOSITEILHO BBITIOJIHATh TaKyo
JIeATEIIHHOCTD,

- HWHTEpPEC K  pasIu4yHbIM  cdepam

npodecCHOHATLHOM IS TEIILHOCTH,
OByageHne yHuBepCcaJIbHbIMHU y4eOHBIMH
NM03HABATEJILHBIMH JAefiCTBUSIMU:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO  (OpMyIHpOBaTH U
aKTyaJU3UpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYUIECTBEHHBIH MpPU3HAK
I OCHOBAHUS TSt CpaBHEHWUS,
KJaccuukanuu 1 0000IIeHus;

- ONPENENATh LEeNU JeSITebHOCTH, 3a1aBaTh
napaMeTpbl ¥ KPUTEPUHU UX JTOCTUKEHHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH u
MIPOTHUBOPEYUS B paccMaTpuBaeMbIX
SIBIICHHSIX;

- BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLIEHUBATh  COOTBETCTBHE  PE3YJIbTATOB
LeNsM, OLEHHBATh PHUCKH MOCIEICTBHM
NeSITeTbHOCTH;

OCHOBOIOJIAralolue MOHATUS (XUMHYECKUH SJEMEHT, aTOM, SJIEKTPOHHAas
o0oJiouKa aroma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHYECKas
CBSI3b, MOJIb, MOJIIpPHAsI Macca, MOJISIPHBI OOBEM, YIJICPOIHBIN CKENeT,
(GyHKIMOHATBHAS TPYINA, pajuKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUI
psill, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOI- U a30TCOACPKAIINE COSANHEHUS,

OMOJIOTMYECKH aKTHUBHBIC BeleCTBa (YIJIEBOMBI, KHUPbI, OCJKH), MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCIMHEHUS,
KpUCTAJNIMYECKasl PEIIeTKa, THUIbl XUMHUYECKHX peakuuid (OKUCIUTEIbHO-

BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUUYECKUE, PEaKLIUH HOHHOTO OOMeHa),
pacTBOp, AIEKTPOJIUTHI, HEIIEKTPOIUTHI, JICKTPOJUTHUECKAS AUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUECKOHN peakluu, XUMHUUECKOE
paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemectB A.M. byrtinepoBa, Teopusi 3JIEKTPOJIUTHUYECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€3011aCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHWYECKUX U OPraHMYeCcKHX BEIIeCTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMETb BBIBIISITH XapaKTE€pHbIE TNPU3HAKKM U B3aUMOCBSI3b HM3yYEHHBIX
MOHATHM, TPUMEHSATH COOTBETCTBYIOIINE MOHSITHS IPU ONUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHWYECKUX BEIIECTB M WX MPEBpAIICHUN;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX 3HAHUM C  TOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPECAMETOB;

- YMETh HCHOJIb30BaTb HAUMEHOBAHUS  XUMHYECKMX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ TNPUKIAAHOW XHMUU U

TpUBHAIbHbIE HA3BaHUS BAXKHEHIIINX BEIIECTB (3TUJICH, alleTUJICH, TIHLIEPHH,
¢denon, dopmanpaerun, yKCycHas KHUCIIOTA, TJIMLIWH, YrapHbld ras,




- Ppa3BUBATL KPCATUBHOC MBIIUJICHUC IIPpU
PEIICHUHU XXU3HCHHBIX HpO6J'I€M

0) 0a3oBBIE HCCIIe10BATEIbLCKUE
nelcTBHA:

- BJIAJIETH HaBBIKAMA yaeOHo-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
NESTeIbHOCTH,  HaBBIKAMHU  pa3pelICHUS
npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3H
U aKTyaJu3upoBaTh 3a7ady, BbABUIaTh
TUIIOTE3Y ee peuieHus, HaXOJUTh
apryMeHThl Il  J0Ka3aTeabCTBA CBOUX
YTBEP)KICHHUM, 3a7aBaTh IMapaMeTpsl U

KPUTEPUU PELICHUS;
-  aHAIM3UPOBATh IIOJIYYCHHBIE B XOE
pelIeHus 3aa4ll Pe3yJIbTaThl, KPUTHUYECKH

OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh  M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETH IIEPEHOCHUTH 3HaHUS B

MMO3HABATEIBPHYIO U MPAKTUIECKYI0 00JIACTH
KU3HEAEATEILHOCTH;

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA M3 pa3HBIX
MpeIMETHBIX 00IacTe;

- BbIABHUI'aTb HOBBLIC MHJCHU, npej:[naraTL
OpPUTHHAIILHBIC TTOJIXO/IBI U PEIICHHUS;

- CIIOCOOHOCTDH HX HCITOJIbL30BaHUS B
MO3HABATEIHHON M COIMAILHOMN MPAKTHKE

YIJICKUCIBIN Ta3, aMMHAK, TallieHas U3BECTh, HEralmieHas U3BeCTh, MMUThEBAs
colla U JAPYTuX), COCTaBIATH (HDOPMYJBI HEOPraHMYECKHX M OPraHHUYECKUX

BELIECTB, YPABHEHMUSI XUMHUYECKMX pEaKUUil, OOBACHATH UX CMBICI;
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aIMCSAMU YPABHEHUI XUMHYECKHUX

peaKnii;

- YMCTH YCTAHAaBJIMBATb MNMPUHAIJICI)KHOCTh H3YUYCHHBLIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEJCIICHHBIM KJIaccaM U IpyliaM COeAMHEHUI,
XapaKTCPU30BaTh HUX COCTaB H Ba)KHEUIIne CBOfICTBa; OIPCACIIATL BH/BL
XUMHUYECKHUX CBsI3eH (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIlI/IpOBaTI) XUMHWYCCKUEC
peakuuu;

- chopmupoBaTh MNpEACTABICHUSA: O XUMHUYECKOHM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS H KYJAbTYPHl JMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
MIPUPOIHOM CPEJE;

- YMeThb NHPOBOJUTH pacueThl MO XHWMHUYECKUM (GopMysaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHHWEM  (DU3MUECKUX  BEITUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId NPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02. HUcmons30BaTs
COBPEMEHHbBIE
CpelcTBa MOUCKa,
aHaau3a u
HHTEpIIpETAIAN

B obJsiacTu LEHHOCTH HAY4YHOI'0
MO3HAHUSA:

- chOpMHUPOBAHHOCT  MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTUSL HAyKU 5 00IIIeCTBEHHON

- yMeTh IUJJAHUPOBaTh M  BBIMOJHATh XUMHUYECKUNA  OIKCIICPUMEHT
(mpeBpallieHuss OpPTaHUYECKUX BEIIECTB TPH HArpEeBaHUU, MOJy4YEHUE
STUJICHA M M3YYCHHE €T0 CBOWCTB, KAYECTBEHHBIE PEAKIIMU Ha ajbICTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius OelIKOB IpH HarpeBaHUU,
IBETHBIC PEAKIMU OCJIKOB; TPOBOJIUTH PEAKIMA HWOHHOTO OOMEHa,




uHpopMaUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npodeccnoHaTBEHOMI
JESTEeTbHOCTH

[IPAKTUKM, OCHOBAaHHOIO Ha  Jualore
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEpLICHCTBOBaHME  A3BIKOBOW U
YUTATEIbCKOM KYJIbTYpPHl Kak CpelCcTBa
B3aUMOJICHCTBUS ~ MEXIYy  JIOABMHU U
IIO3HAHUS MUPA;

- OCO3HaHME LICHHOCTH Hay4YHOH
NESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JEeSTeIbHOCTh UHAUBUAYAIbHO U B TPYIIIE;
OgByajgeHne yHuBepCcaabHBIMHU y4eOHBIMH
MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) padota ¢ ungopmanmei:

- BJIQJIETh HaBbIKaMU MOJIyYEHUS
uHboOpMallUM U3 HUCTOYHUKOB  pa3HbIX
TUIIOB,  CAMOCTOATEIbHO  OCYLIECTBIIATH
IIOMCK,  aHaJINW3, CHUCTEMAaTH3alUIl0 U
MHTEpIpEeTalvio MHQOPMAaMKM  Pa3IUdHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popmarax
C y4YyeTOM Ha3HaueHus uHpopMaluu U
LETIEBOI ayIUTOPHH, BbIOMpas
ONTUMANIBHYI0 (OpPMY TPEACTaBIECHUS U
BU3YyaIU3alUy;

- OLICHUBATh JI0CTOBEPHOCTH, JIETUTUMHOCTh
nH(pOpMaliY, ee COOTBETCTBUE MTPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpPMaM;

- HCII0JIb30BaTh CpeacTBa
MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B pEIIEHWU KOTHUTHUBHBIX,
KOMMYHHUKAaTHBHBIX W OpPTaHU3AI[MOHHBIX
3aIa4 ¢ coOmrojeHueM  TpeboBaHMi

OTIPECIISATH CPEeNy BOJIHBIX PACTBOPOB, KAUECTBEHHBIE peaKIMK Ha cylbdar-,
KapOoHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUA;  pellaTh
JKCIEpUMEHTANIbHbIE 3afaun 1o TeMaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C MPaBWJIAMU TEXHHUKH O€30MacHOCTU MpHU OOpalleHuu C
BEIIECTBAMH U J1a00OpaTOPHBIM 00OPYAOBAHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hOpMeE 3alKicH YpaBHEHHU COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

- yYMEThb AaHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOIy4yaeMyl U3
pPa3HBIX UCTOYHUKOB (CpPeJCTB MaccoBoW WHGopMmaiuu, ceth MHTEepHET H

ApyrHe);

- BJIaACTb OCHOBHBIMM MCTOAAMU HAYYHOI'o II0O3HAHHMA BCHICCTB U
XUMHYECKUX  siBJIeHMM  (HaOmioJeHue,  U3MEpeHHe,  OKCIEePHUMEHT,
MOJICJIMPOBAHUE);

- YMeThb NHPOBOJUTH pacueThl MO XHUMHUYECKUM GopMylaM U ypaBHEHUSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCITIOJIB30BAHUEM (1)H31/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCJIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMMUYECKHE 3HAHUA JUISl NPUHATUS PEIIEHUN B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHuAX, CBA3aHHBIX C BEIIECTBAMHA U UX IIPUMCHCHHUEM




OPrOHOMHUKH,  TEXHHKH  OE30MMaCHOCTH,
THUTHEHBI, PecypcocOepekeH s, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€e30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HH()OPMALUU, HHPOPMAITUOHHOM
0€30I1aCHOCTH TIMYHOCTH,

OK 04. DddexTuBHO
B3aWMO/ICVICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHjIe

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSATEIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENIbCKOM, IIPOEKTHOMN 51
COLIMAJIbHOM JESITEIbHOCTH;

Osaanenue YHHBepCAJbHBIMU
KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTh!

- IOHMMATh U UCIOJIb30BaTh NPEUMYLIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOH paboTHI;

- MNPpUHHUMATDH e COBMECTHOM
JCATCIIBHOCTH, OpPraHu30BLIBATH u
KOOPAUHHUPOBATH JEHCTBUSA 1o cC

JOCTIDKCHHIO. COCTaBIISITh INIAH ACHUCTBUH,
pacmpenensiartb pojaud € Y4eTOM MHEHUH
YYaCTHUKOB 00cyX1aTh pe3yIbTaThI
COBMECTHOI paboThI;

- KOOPAMHUPOBATh M BBINOJIHSATH paboTy B
YCIIOBUSIX ~pPEaJbHOTO, BHUPTYAJIbHOIO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBIIATH TTO3UTHUBHOE
CTpaTErunYeCcKoe TMOBEACHHE B Pa3IMYHbBIX
CUTyallUsiX, MPOSBISATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUITHATHBHBIM
OBJageHue YHHMBEPCAJIbHbBIMHA
PEryJasiTUBHBIMHA HeﬁCTBHHMH:

- yMeTb IUIAHUPOBaTb U  BBINOJHATH XMUMHUYECKMH  SKCIIEPUMEHT
(npeBpallleHUsT OpPraHWYECKUX BEUIECTB NIPU HArpeBaHUM, IOJIyUYEHUE
9TUJICHA U U3Y4YEHUE €ro CBOMCTB, KAUEeCTBEHHbIE PEAKIIMU Ha ajbJETUbl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalusi O€lKOB IpH HarpeBaHUU,
LBETHbIE pPEaKLUUU OENKOB; MPOBOJUTH PEAKLUU HOHHOIO OOMEHa,
OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cybdar-,
KapOoOHAaT- M  XJOPUA-aHMOHBI, Ha KaTMOH aMMOHHS;  pellaTh
JKCIIEpUMEHTabHbIe 3ahauu 1o Temam "Meramwisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWJIaMHM TEXHUKH O€30MaCHOCTH NpU OOpaIIEHUU C
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHUEM; IPENCTABIATH PE3YJIbTAThI
XMUMHUYECKOI0 SKCIIEPUMEHTA B (JOpPME 3alHCH YPABHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIUpPOBaTH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB




') IPpUHSITHE ce0sl U IPYrUX JIOei:

- IPUHUMATh MOTHUBBI M apryMEHTBI APYIHX
JOJAE  mpu  aHauu3e  pe3yJbTaToB
NesTeNbHOCTH;

- NPU3HaBaTh CBOE IIPABO U IPaBO APYTUX
JIFOJIeH Ha OIINOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3HUIIMU APYTOTO YEJI0BEKa;

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BOICTBA,

3¢ HeKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00/1acTH 3K0/J10THYECKOT0 BOCITUTAHMS:
- chOpMHUPOBAHHOCTh  IKOJOTHYECKOMN
KYJIbTYPHI, MOHUMaHUE BITUSTHUS
COLIMAJIBHO-9KOHOMUYECKUX TPOLECCOB Ha
COCTOSIHUE€ MPUPOAHOM M  COUHAIBHOMN
Cpelbl, OCO3HAHHE TI00ANBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAaHUPOBAaHUE U  OCYIIECTBICHHUE
JEUCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE
3HaHUS LeJed  YCTOMYMBOrO  Pa3BUTHS
YEJIOBEUECTBA;

aKTHUBHOE HETPUATHE JIEUCTBUH,
MPUHOCSIINX BPE] OKPYKAKOLIEH CPENE;

- yMEHUE MIPOTHO3UPOBATH
HeOIaronpusiTHIC 9KOJIOTUYECKHE
MOCJIEICTBUS MPEANTPUHUMAEMBIX JEHCTBUM,
MpeA0TBpaIaTh UX;

- pacuiupeHue  ombiTa  JeATEIbHOCTH
AKOJIOTUYECKON HAIPaBIECHHOCTH;

- OBJIaJICHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKOW, MPOEKTHON 1
COLIMAJIBHON JIESITEIbHOCTH,

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, POJIM XMMHUU B IO3HAHUU SIBIICHUU
IpUPOAB,, B (OPMHPOBAHWHM MBIIIICHUS H KYJIBTYPBl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 M DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOJIHOM cpefe;

- YMeTh COOJIONaTh MpaBUiia KOJOTUICCKH IIeJIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYHAOBOH AEATENHLHOCTU B LIEISIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKpY>Karollle MPUPOIHOW CPEbl; YYUTHIBATH OMACHOCTh BO3IECHCTBUS HA
JKUBBIE OPTaHU3MBbl ONPEIECIEHHBIX BEIIECTB, ITOHUMAs CMBICH IOKa3aTeNs
MpeIeTbHON TIOMYCTUMOW KOHIEHTPALIMU




B pesynbrare ocBoeHUs yueOHON AUCIUILTMHBI O0YYaIOIIUICS TOKEH YMeTh:

V-1. BbIABIATH XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIIME IOHATHS IIPU ONUCAHMM CTPOEHHUST M CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLECHUN; BBIABIATH B3aUMOCBS3b XMMHMUYECKHX 3HAHWUM C
HOHSTUSMM U IPEJCTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHHM MEXIYHAPOJHOIO CO03a
TEOPETUYECKON U MPUKIJIATHONW XUMUU U TPUBUAJIbHBIC HA3BaHMsI BAXKHEHUIINX BEIIECTB (3TUJIEH,
aleTHlIeH, TiulepuH, (eHon, Qopmanpiaerun, yKCycHas KHCIIOTa, TJIMLIUH, YTapHBIA ras,
YIJIEKUCHIbINA Ta3, aMMUaK, raileHas HW3BECTb, HErallleHash M3BECTb, IIUTHEBAS COJA U JAPYIUX),
COCTaBIAATh (POPMYJIbI HEOPraHUYECKMX M OPraHMYECKHUX BELIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUI

V-3. YcranaBnuBaTh NPUHAAJIEHKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KJaccaM W IpynmnaMm COEAUHEHUM, XapaKTepU30BaThb UX COCTAB U
BAOKHENIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMYECcKas,
BOJIOPOJHAsI), TUIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(ULUUPOBATH XUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (opMyIaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHMEM (U3MYECKHX BEIIMYMH, XapaKTePU3YIOIIUX BellecTBa C
KOJMYECTBEHHON CTOPOHBI: MacChl, OObemMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMMHWYECKHUE 3HAaHUS [UIsl TNPUHIATHS pELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

VY-6. [InanupoBaTh U BBIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (KaueCTBEHHBIE PEeaKIMK Ha
KaTUOHbl M AHUOHBI, (YHKIMOHAJbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JIeHaTypaius
OeNnKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUU OEIKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHa,
OIPEEIIATh CPEy BOJHBIX PAaCTBOPOB, pEIIATh IKCIEPUMEHTAIbHbIC 3aJa4yl HAa PACIIO3HABAHUE
HEOPraHMYECKUX U OpPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMH TEXHUKHU
0€30MacHOCTH MpHU 00pallleHnH ¢ BEHIECTBAMM U JIAOOPaTOPHBIM 000PYAOBAHUEM; MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTo S3KCIIepUMEHTa B (opMe 3aluch ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyJaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmManuu, cetb IHTepHET U Apyrue)

V-8. Cobmrofarh mnpaBuiia 3KOJOTMUYECKH 11€71ecO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENMAX COXPAHEHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOTHON
CpElbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA JKMBBIE OPraHU3MbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeAeIbHON JOMYCTUMON KOHIIEHTPAluu

V-9. Bnaznere OCHOBHBIMM METOJAMH HAY4YHOI'O IO3HAHMUS BEILECTB U XMMHUYECKHUX
ABJIeHUN (HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHUE); BIIaJIeTh CUCTEMON 3HAHUN
0 METOJaX HAy4YHOIO IO3HaHUs SIBICHUN NPUPOABI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHMSIMH MPUMEHSTh 3TH 3HAHUS NPU SKCHEPUMEHTAJIbHOM MCCIEIO0BAHUU BEIECTB U JUIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeIbHOCTU
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Bianerb cUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMHUYECKHI DIIEMEHT, aToM, JJIEKTPOHHAs 000JIouka aTtoMma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHHsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YIIIEpOAHBINH CKETeT,
(byHKIMOHAIbHAS TpyMNa, paguKail, H30Mepus, HW30Mepbl, FTOMOJIOIMYECKHH psii, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSTUHEHHS], OMOJIOTNYECKH aKTUBHBIE BEILIECTBA
(yrneBoapl, JKUpBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAIUIMYECKAs pelleTKa, THUIbl XUMHUYECKMX peakUuid (OKUCIUTEIBHO-
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BOCCTAHOBUTENBHBIE, OK30- M DJHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMAIus, OKHCIIUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKON PEaKIH, XUMHUIECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOeHHUsi opraHuueckux BemectB A.M.bytnepoBa, Teopus
ANEKTPOIUTUYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposathb MPECTABICHUSA: 0 XAMHUYECKOU COCTaBIISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOIUMOM Ui peLIeHUS MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTIO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOMN Cpee.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHO JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTMTOpHON yueOHO# Harpy3ku oOydaromierocs: 40 4acos,
CaMOCTOSITENILHON pabOoThI 00YyJArOIIErocs - Jac.

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

Buabi yueOHol padoTbl Oovem yacos
MakcumajbHas yueOHasi Harpy3ka (Bcero) 44
O0s3aTesqbHAsi ayIMTOPHAsA y4yeOHas HArpy3Ka (Bcero) 40
B TOM YHCIIE:
JeKIuu (YpOKH) 22
NPAKTHYECKHE 3aHSITUS 8
nabopaTtopHbIe pabOTHI 10

KOHTPOJIbHBIE pabOThHI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTeibHas padora o0y4yawomerocs (Bcero) -

KoHncyabTanuu 4

HpOMe)KyTO‘IHaﬂ arTrecranusa

Hrorosas arrecrauus B popme lc-KOHTpOJIbHAS
pabora,
2c-nudd. 3auer
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2.2. TemaTH4eCKHil IJIAH U coep:KaHue YU4eOHOI JMCIHUIIIMHBI « XHMHUSD)

HanMenoBamme Coaep:kanue y4eOGHOro MaTepualia, 1a6opaTropHbie padoThl H MPAKTHYECKHE 3AHSITHSI, O6beM yacoB YpoBenn
caMocTosiTeJIbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
Pa3iesioB U TeM
npeoycCMOmpeHbl).
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHsI BelecTBa
Tema 1.1. Conep:kaHue y4eOHOT0 MaTepuaJia 2 1
Crpoenne
aTOMOB CoBpemenHast MOJIeIb CTpOeHHs aroMa. CHMBOJIMYECKHH SI3bIK XUMHH. XUMHYECKHUN DIICMEHT.
XHMHYECKUX OnektpoHHas KoH(purypamus atoma. Kraccudpukanus XHMHUECKMX 3JeMEHTOB (s-, p-, d-
JJIEMEHTOB 1 3JICMEHTHI). BasleHTHBIC 3JIeKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS MPHPOJA XUMHUYECKOH CBS3H.
fipupoaa DeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHUYECKON CBsI3M (KOBAJCHTHAs, MOHHAs, METaJUTHYECKas,
XHMHECKOH BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUs
CBSI3H IlpaKkTHYecKne 3aHATHS 1
Pemienne 3amaHuii Ha MCHOJIB30BAHUE XMUMHUYECKOW CHMBOJIMKM M HAa3BAHUN COCIMHEHUW I10
HOMEHKJIATYPE MEXIYHAPOIHOTO COH03a TEOPETHYECKON W MPUKIIAIHOW XMMHHM M TPHBHAIBHBIX
Ha3BaHMH I COCTAaBIEHUS XHMHUUYECKMX (OPMYI JABYXaTOMHBIX COEIMHEHHH (OKCHIOB,
CyNb(GUI0B, THAPHIOB | T.I1.) M IPYTHX HEOPTAaHUYECKUX COCTMHEHHUI OTIEIbHBIX KJIACCOB.
[IpakTuyeckre 3aJaHMsl Ha YCTAHOBJIEHHME CBS3M MEXKAY CTPOEHHEM aTOMOB XUMHUYECKHMX
5JIEMEHTOB M MEPUOANIECKMM M3MEHEHHEM CBOMCTB XUMHYECKHUX DJIEMEHTOB M MX COEJIMHEHHH B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2
Iepnoanyecknii | IlpakTuyecKne 3aHATHS 1
3aKOH M Ta0unua [Meproanyeckas cucreMa XuMu4Ieckux snemenToB J[. M. MenneneeBa. OU3HUeCKUl CMBICI
AN [Mepuoauueckoro 3akona J[.M1. MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHX
MemnpeieeBa

3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEUIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XAMHYECKOro 3yieMeHTa B [lepronnueckoit cucreme. MUpoOBO33pEHYECKOE U HAYUYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /.M. Menneneesa. [Iporno3sr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.

Pemenre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJaHUN HA XapaKTePU3AIUI0 XUMUUECKHIX
arieMeHTOB «MeTalmndeckre / HeMeTaITTNYeCKHE CBOMCTBA, AIEKTPOOTPUIIATEILHOCTD
XUMHUYECKHUX DJIIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOSHHUEM H MOJI0KEHHUEM B
MIEPUOJNYECKON cucTeMe XumMnuieckux anemeHToB .M. MeneneeBa»
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Pazgen 2. Xumuuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHHe ypaBHEHUH peakinii COSTMHEHUS, pa3lIOKEHUs, 3aMEIICHUs, 0OMEHA, B T.4. PEaKIUi
TOpPEHUS], OKUCIICHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHue U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M
3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHECSITEIbHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS

KOJII/I‘-IGCTBGHHLIG OTHOHICHUS B XUMUU. OCHOBHI)IC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHWHU U pacquLI
10 YpPaBHEHUSM XMMHUYECKHUX peakiuui. Moyib Kak eJIMHHUIA KOJIMYECTBA BeliecTBa. MosspHast
Macca. 3aKOHBI COXpAHCHHS MacChl M JHEPruu. 3aKoH ABoraapo. MoJsipHBIA 00BEM Ta30B.
OtHocuTenbHAsT TIOTHOCTh Ta30B. PacueTbl 1O ypaBHEHHMSM XHUMHUYECKHX peakiuid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJUTHYEC
Kas JUCCOIUAIHS
M HOHHBIH 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopus 3neKTpoaUTHYECKON aucconuanuu. VOHBIL. DIEKTpONHTHI, HEINEKTPOJUTHL. Peakuuun
noHHOTO oOMeHa. CoCTaBJleHHE peakIMii MOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakUWU. 3aJaHUs Ha COCTaBJICHUE
VOHHBIX PEaKIHil

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuniit HOHHOro oOMeHa, OnpeesieHHe Cpeibl
BOJIHBIX PACTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIUN

Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1.
Kaacenpukanus,

Coaep:xanue yueOHOro MaTepuaJia
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HOMEHKJIATYPa H

[Ipeamet Heopranudeckoit xumun. Kimaccudukamms HeopraHuaeckux BemecTs. [IpocTeie u

CTpocHHC c0HbIe BeniecTBa. OCHOBHBIE KJIACChl CIOKHBIX BEIIECTB (OKCHIbI, THUIPOKCUIbI, KUCIIOTHI,

HEOPraHUu4eCKHUX |comu). B3anMOCBsI3b HEOPraHWUYECKUX BEIIECTB. ATrperaTHble COCTOSIHUSI BEIIECTBA.

BelIECTB Kpucrannuueckue u amopgHbie BemecTBa. THUITbI KpUCTAIUIMYECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAs, HIOHHASI, METAJTNYECKas ). 3aBUCUMOCTh (PU3UYECKUX CBOICTB BEIIECTBA OT TUTIA
KPUCTAJUTUYECKOM PEIIETKH. 3aBUCUMOCTh XUMUYECKOM aKTHBHOCTH BEIIIECTB OT BU/A
XUMHYECKON CBSI3U M TUIA KPUCTAUTUNICCKOH pemeTKu. [IprauHbl MHOTOOOpa3us BEIIECTB
IpakTnyeckue 3aHATHS
Homenknarypa HeopraHHYeCKHUX BEIIECTB: Ha3BaHKE BEIIESCTBA HCXOS U3 UX XUMUYICCKOM
(OpMYIIBI T COCTABJICHHE XUMUYECKOH OPMYJIBI HCXOsI U3 Ha3BaHUS BELIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Penrenne mpakTHUeCKUX 3aJaHHid MO KJacCH(HUKAIMU, HOMEHKIIATYpPEe U XMMUYECKUM (hopMysiam
HEOPTaHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (yrapHbIN ra3, yriaeKUCIbld ra3, aMMHaK, TamieHas
U3BECTh, HETAIllCHas M3BECTh, MUThEBAs COJa M JAPYrMX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEIIECTB, OMPECIIATh IPHHAICKHOCTD K KJIacCy.
Hcrounnku XuMu4eckoi nHpopmaryu (CpecTB MaccoBoii HH(popMaium, cetb IHTepHET 1
npyrue). [Touck nHGOpPMAIINK 110 Ha3BaHUSIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. Copepxanue yueOHOro MmaTrepuasa

DuU3uKo-

XHMHECKne Meramnsl. O6mue (u3Myeckde W XMMHYECKHE CBOWCTBA MeTaioB. CIIOCOOBI MOIydYEHHS.

CBOMCTBA 3HaueHNe METAUIOB U HEMETAILUIOB B IPUPOJE M JKM3HENEATEILHOCTH YEIOBEKA M OPraHM3MOB.

HEOPTaHWIECKUX | K 60315 METAIIOB: BHIBI KOPPO3UHM, CHOCOOBI 3aIlUTh METAJIOB OT KOPPO3UH

BeleCTB

Hemeramnsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIHMYHBIE CBONCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIaTypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GHOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

IIpakTHyeckue 3aHATHA

CocraBineHne ypaBHEHMII XMMMUYECKHX pPEAKIUl C yd4acTUEM TMPOCTBIX M  CIOXHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETaJuIOB; OKCHUIOB METAjuIOB, HEMETAIIOB U
aM(OTEPHBIX HJIEMEHTOB; HEOPraHWYECKHX KHCIIOT, OCHOBAaHMA W aM(pOTEPHBIX THIPOKCHJIOB,;
HEOPraHUYECKHUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, I1OJyYEHUE
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u 0e30omacHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W NMPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3.
Nnentunduxanus
HEOPraHU4eCcKHuX
BellecTB

Coaep:xanue yueOHOT0 MaTepHaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota «aeHTHdUKAINST HEOPTaHUISCKUX BEUIECTBY.

Penrenue skcriepuMeHTaIbHBIX 33724 10 XUMHUYECKAM CBOMCTBAM METAJUIOB M HEMETAJUIOB, I10
pacro3HaBaHMIO U TIOTYYEHHUIO COSAMHEHUI METAJUIOB M HEMETAJLIOB.

W nenTudukanysi HCOPraHMYECKUX BEIIECTB C UCTIONB30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOHCTB,
XapaKTepHBIX KAayeCTBEHHBIX peaknuid. KauecTBeHHBIE peaknuu Ha Ccynbdar-, kapOoHaT- H
XJIOPUI-AHUOHBI, HA KATUOH aMMOHHSI

Pa3znen 4. CTpoeHue U CBOiiCTBA OPraHUYeCcKUX BelleCTB

Tema 4.1.
Knaccupuranus,
CTpPoeHHe 1
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

Coaep:xanue yueOHOIro MaTepuaJia

IlosiBneHne u pa3BUTHE OPTaHUYECKONW XUMUU Kak Hayku. lIpenmer oprannueckoi xumuu. Mecto
Y 3HaYCHHE OpPraHMYeCKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPSAOK COSAMHEHUS AaTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPHUM XHMHYECKOIO CTPOCHMSI OPraHMYeCKHX coeauHeHuit A.M.
BytnepoBa. YriepoaHsiii CKeIeT OpraHWYecKOW MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKY. M30Mepus U n30Mephl.

[Tonsstue o QyHkunoHanbHOM rpynmne. Panukan. I[TpuHIMIBL KiIacCU(pUKAUU OpPraHUYECKHUX
coequHeHUN. MexnyHapoaHas HOMEHKJIATypa M IPUHLUIB HOMEHKIATYphl OpPraHMYECKHUX
coenuHeHuil. [ToHsiTHE 00 a30TCOAEPKAIIMX COCTUHEHHSIX, OMOJOTHYECKA aKTUBHBIX BEIIECTBAX
(yriaeBogax, >kupax, OeiaKax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSAX (MOHOMEp, MOJIHMEp,
CTPYKTYpPHOE 3B€HO)

[IpakTuyeckue 3aHATHS

Homenknarypa opraHU4ecKiX COeIMHEHUHN OTIENbHBIX KJIACCOB (HACHIIIEHHBIEC, HEHACBIIICHHBIE U
apoOMaTHUYECKHE YTIIEBOAOPOJIBI, CITUPTHI, (DEHOJBI, allbJIETH/IbI, KETOHBI, KApOOHOBBIC KHUCIOTHI U
np.) CocTaBieHHE TOJHBIX W COKPAIIEHHBIX CTPYKTYpPHBIX (DOPMYJT OpPraHWYeCKHUX BEIIECTB
OTJICITBHBIX KJIACCOB, HCITOJIB3Ys X Ha3BAHUS 10 CUCTEMATHYECKON M TPUBHAILHON HOMEHKIIATYpe
(oTHIEH, aleTWIeH, TIUIepuH, ¢eHon, GopMalbaeru, YKCycHas KHCIIOTa, TIHIHH). Pacders
npocreiien GopMyITbl OPraHNIECKON MOJIEKYIIBI, UCXOJIS U3 DJIEMEHTHOTO cocTara (B %)

Tema 4.2.
CaoilicTBa

Conep:kaHue y4eGHOr0 MaTepuasa

1,2
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OPraHuYecKux
coeHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalud U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYEeCKHi psa um oOmas dopmyina;
n3oMepus; pu3nvecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CITOCOOBI OTyUeHUs):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIUKJIOATKaHbl). ['OopeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa MPHUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJICHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenesbHble (AIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. ['opeHue
alleTUIIeHA KaK MCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCIIOpOJCOoAepKaIIue CcoeAruHEHUsT (CIUpThl M (PeHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTUIIBI U KETOHBI, JKUPBI, yriaeBoAbl). IlpakTudyeckoe TMNPUMEHEHHE STUIICHTIIUKOJISA,
runepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruaa, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MOIOIIHE CBOMCTBA Mbljia

— a30Tco/epJKalllie COECOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbeicokomonekynspHble
COeMHEHUS! (CHHTETHYECKHE U OHMOJIOrMYeCKH-aKTUBHBIC). MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKAYy KJIACCAMHU OPraHUYECKUX COCIMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COEJMHEHUH OTHENbHBIX KJIAcCOB (TpUBHAJIbHAs M MEXIAyHApOIHAs
HOMEHKJIaTypa, XHWMHUYECKHE CBOWCTBA, CHOCOOBI TIOMy4YEHHs): TMpeAeibHble (alKaHbl U
IUKJIOAJIKAHbI), HETIpeIeNbHbIE (IKEHbI, ATKUHBI M aJIKaJAUEHbl) 1 apOMaTHUECKUE YTIIeBOJOPO/IbI,
cnupThl U (eHosbl, KapOOHOBbIE KHCIOTHI M 3(UPHI, albJAETHAbl U KETOHBl, aMUHBl U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHUSA. 3aJaHusl Ha COCTABJICHUE YypaBHEHUU
XUMHUYECKHUX PEAKIMH ¢ yJaCTHEM OpraHMYeCKHX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUS

CocraBneHue cxeM peaknuil (B TOM YuCiI€ MO MPeaoKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAVUHEHHH OTAEIBHBIX KJIAcCOB,
CrocoObl WX TIONY4YEHUS W Ha3BaHME OPraHMYEeCKUX COEJAMHEHUH 10 TPUBHAIBHOM WK
MEX1YHapOJAHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOMCTBAa OpPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlabopaTopHble 3aHATHS

JlaboparopHas pabota “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[Tonydyenue oSTuI€HAa M H3Y4YEHUE €ro CBOMCTB. MojenupoBaHHE MOJEKYT U XHMHUYECKHX
NpeBpaIleHUH Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA 1 Jp.
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Tema 4.3.
Nnentunduxanus
OPraHuYecKux
BeleCTB, HX
3HAYEHHE U
NnpUMeHeHHue B
OBITOBOH M
NMPOU3BOJACTBEHHO
M 1esITeJIbHOCTH
JyeJI0BeKa

Conep:xaHnue yueOHOIro MaTepuasa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
[TpeBpamenust 6eaKoB NMUIIM B opraHu3Me. buonorndyeckue QpyHkuuu O6enkoB. buonornueckue
(dyHKIMY KUpOB. Pojb opranndeckoil XuMuM B pelieHny npo0IeM NHIEeBOi 6€301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoil 0e30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/laHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATHUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OPIaHUYECKUX BEILLECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJIETUJIbI U JIP.), CMBICJI [TOKA3aTeNs NPEJENIbHO IONYCTUMOM KOHIIEHTpaluU

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUHN OT/AeNbHBIX KIacCOB”
WnenTudukanyst OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbJCTHJIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIOJb30BAHHEM MX (PUIUKO-XMMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakuuu OenkoB. BO3HUMKHOBEHHE AaHAJIMTUYECKOTO CHUTHAJAa C TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpU MPOTEKAHWHM KAueCTBEHHOW peaklM{, MO3BOJIAIONIEH HJIEHTUDUIPOBAThH
IIPEIJIOKEHHBIE OPraHUYECKHE BEIIECTBA

1,2

Pa3neua 5. Knunernyeckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKIui

5.1. Cxopoctsb
XHUMHYECKHX
peaxkuuii.
Xumuueckoe
paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

CKopocTh peakliy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOPOB: MPUPOIbI pEAarHpYIOIINX BELIECTB,
KOHLEHTPALlUU PEarupyrolux BEUIECTB, TEMIEPATYpPbl U IJIOLAAN PEAKIMOHHON NOBEPXHOCTH.
TeroBbie 3¢ (HEKTH XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OO6parumocTh peakiuil. XMMUYECKOE PaBHOBECHE M €r0 CMEIICHUE IO JEHCTBHEM Pa3IHMYHBIX
(bakTOpoB (KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pPEaKIMH, JaBJeHHE, TeMIeparypa) AJs
CO3aHMsI ONTUMAJIBHBIX YCIOBHH NpoTeKaHus xumudeckux npoueccos. ITpunnun Jle [larense

IMpakTnyeckue 3aHATHS

Pemennie nmpakTHKO-OPHUEHTUPOBAHHBIX 3aJlaHUN HAa aHAIM3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluu, B T.Y. C TO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIAOBOWM [EATEITLHOCTH B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS M OKpPYXKaromen
IIPUPOJHON CPEBI.

Penienne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha NpuMeHeHue npuniuna Jle-lllarenbe s
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HAXOXKJCHUS HAIPaBJICHUS CMEUICHUS PAaBHOBECHS XUMHUECKOW peakIuu U aHaiu3 (akTOpoB,
BJIMSIFOIMX HA CMEIIEHUE XUMHUYECKOr0 PABHOBECHS
Paznes 6. PacTtBopsl
Tema 6.1. Copaepxxanue yueOHOro MaTepuasa 4
IlonsiTue o
pacreopax PactBopenue kak ¢pusnko-xumuueckuii npouecc. PactBopsl. CriocoObl IPUTOTOBIIEHHS pACTBOPOB.
PactBopumocTs. MaccoBasi 1ofisi pacTBOpeHHOro BemiecTBa. CMBICHI TOKa3arens NpeaeabHO
JIOIYCTUMON KOHLIEHTPALMK U €r0 UCIOJIb30BAHNE B OLEHKE SKOJIOIMYECKON 0€30I1aCHOCTH.
[TpaBuia 3KOJOTHYECKH 1EIeCO00pa3HOrO MOBEACHUS B OBITY U TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPaHEHMsI CBOETO 37I0POBbSl U OKpPYKAIOLIEH MPHUPOJHON Cpelbl; OMACHOCTh BO3JEHCTBUS Ha
JKUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEUIECTB.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JaHUN Ha PacTBOPbI, MCIIOJIb3YyeMbIE B
OBITOBOM M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Conep:xaHue y4eGHOro MaTepuasia
HccnenoBanme | agoparopusie sansirus 2
CBONCTB JlaGopatopHas pabota «IIpuroroBiaenue pacTBOPOB».
pacTBopos [IpuroroBneHue pacTBOPOB 3aJaHHOW (MaccoBoW, %) KOHIEHTpanuu (C  TPaKTHUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
Kouncyabranun 4
Bcero 44

Jln1st XapaKTepUCTUKH YPOBHSI OCBOCHUS y4eOHOr0 MaTepualla UCIOJIb3YOTCs cielylonue 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PenpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUU UJIH 110JI PYKOBOACTBOM)
3.- MPOAYKTUBHBIN ( ITTAHUPOBAHUE W CAMOCTOSITEITFHOE BBIMTOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCIHUATIIMHBI
3.1.TpeGoBaHus K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecne4eHn 0
Kabuner Ne 21 xumuu ([uid NpoBEAEHUs 3aHATHM JIEKIMOHHOTO THUIA U 3aHATHH
CEMHUHApPCKOT0 THIIA, TPYNIOBBIX W HHAWBUIYaJbHBIX KOHCYJIbTAI[Mi, TEKYIIErOo KOHTPOIS U
IIPOMEXKYTOUYHOM aTTECTALINH).
CrneuunanusupoBanHas Mebenb U o0opynoBaHue: YueOHass mebenb Ha 30 mocagoyHBIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodyee Mecto mpemnoaasareis (cron 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, KimaBuarypa, Mpsimb. OC windows 7
MakcumanibHas. JIokanbHBIN ceTh ¢ BbIX0J1I0M B MHTEepHET. Buaeonpoektop noronounsii Epson
EB-S82, npoexunonnsiii sxpan Clasic Solition 266x 149, akyctruueckue koaonku Genius.
Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuaa,
JIEMOHCTPAIIMOHHBIE TTIOCOOUS, IIEKTPOHHBIE TOCOOUS, CIIPAaBOYHHKH, CIIOBApH.
3.2. UudopmanuonHoe obecnevyeHue 00ydeHust
Ilepeyenn PEeKOMEHTyeMBbIX Y4eOHBIX U3IaHMH, HNHTepHeT-pecypcos,
JAONOJIHUTEIbHO JIUTEePaTyphl

KnurootecneueHHOCTh
bubauorpaguyeckoe onucanue M3IaHUs OcHoBHasi/ Kou-Bo.
(aBTOp, 3arj1aBUE, BUJ, MECTO U 0/l M3/1aHNUS, |JIONOJHHUTEIbHAS| 3K3.B |DJIeKTPOHHbIE
KOJI. CTP.) Juareparypa ounoJI. pecypchl

Xumus: y4eOHUK TUIst CpeIHero - https://urait.ru/b
PO EeCCHOHAIIBHOTO o0pazoBaHus OcHoBHas code/513073
1O. A. Jlebene, 1. H. ®aneeB, A.M. ['ony0Oes, -
B. H. [IlanoBau; (Vi obmei penaKien
I'. H. ®ageeBa. — 2-e¢ wu3zd., mepepab. W JIOM. —
Mocksa: M3natenbcrBo FOpaiit, 2023. — 431 c.
Aun¢punorenoBa, W.B. Xumus: yueOHHK WU - https://urait.ru/b
NPaKTUKYM JUIS  CPEIHEro NpodecCHOHaIbHOTO OcHoBHas code/513807
obOpazoBanus / U. B. Audunorenona, A. B. babkos,
B. A. TlorikoB. — 2-¢ w31, WCOpP. € JIOM. —
Mockga : M3garensctBo FOpaiit, 2023. — 291 c.
Huxonbckuit, A. b. Xumus: y4eOHHK ¥ TIPaKTHKYM - https://urait.ru/b
Ui CpeiHero npogeccuoHanbHOro 00pa30BaHUS OcHoBHas code/513537
A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ w3j.,
nepepadb. u gom. — MockBa: H3maTenbcTBo
FOpaiit, 2023. — 507 c.
Tynukun, E. 1. Xumus. B 2 4. Yacts 1. OOmas u - https://urait.ru/b
HEOpraHWYecKass XUMHS: y4eOHWK st cpemHero| JlonoigHuTenbHas code/513730
npodeccHnoHaTbHOTO o0Opa3oBaHUs
E. U. TynukuH. — 2-¢ W3A., HCIOp. U JOI. —|
Mocksa : M3garensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwuwmwms. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckass XHUMHUS: Y4eOHHMK s cpenHero| JlomonHuTenbHas code/513731
PO eCCHOHAIBHOTO o0OpazoBaHus
E. U. TynukuH. — 2-e wu34., HCIOp. U JOI. —|
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Pocun, 1. B. Xumusg. Y4ueOHUK U 3a0a4YHUK : IS - https://urait.ru/b
cpenHero  mpodeccHoHanbHOrO  oOpasoBanus /| 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

KHurootecmeueHHOCTh
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHasi/ KoJ-Bo.
(aBTOp, 3ar1aBHE, BUJ, MECTO H 0/l M3/1aHNUs, |JIONOJHHUTEIbHAS| 3K3.B |DJIeKTPOHHbIE
KOJI. CTP.) Jureparypa 0uoJ1. pecypchl
1 COOpHHK 3a7ad: yuyeOHoe mocoOue st cpeaHero| JlomosHuTenpHas code/513541
PO ECCHOHAIBHOTO o0pa3oBaHMs
O. C. 3aiiiieB. — Mocka: MzpatensctBo FOpaiit,)
2023. — 202 c.

[Tepeuens coBpeMeHHBIX npodeccuonanbhbix 6a3 qanubix (CIIB/)

No Haumenosanue CI1B]J{
1 Hayunas anekrponnas oudnnoreka eLIBRARRY - www.elibrary.ru
2 Hayunas anekrponnas oudnanoreka KuodepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManoHHbIX cripaBoyHbIX cucteM (MCC)

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITIJIMHBbI

KoHTposib M oOmeHKa pe3yibTaTOB OCBOEHMS JIMCLUMIUIMHBI  OCYILECTBIISIETCS
MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHS OOYUYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,
HCCIICIOBAHUMH.

PesynbTaTsl 00yyeHus @®opMBbI M METObI KOHTPOJISI U
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA) OLIEHKH pe3Y/JbTATOB 00y4eHus!

YMmennst

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

C ITOHATHUAMU )51 npeACTaBICHUSIMU APyrux
C€CTCCTBCHHOHAYYHBIX IMPEIMETOB
V-2. Hcnons3oBaTh HaMMCHOBAHUA XUMHNYCCKHUX

COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XMMHUU U TPUBHUAIIbHBIE HA3BaHUSI BaYKHEUIINX
BEIIECTB  (PTWIEH,  aleTWIeH, T[JIulEepuH, (EeHo,
dbopManpaerua, yKCycHas KHCIIOTa, TJIMIWH, yTrapHbBIN Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TallleHas W3BECThb, HeralieHas
U3BECTh, MMUThEBASI COJIa U JPYTUX), COCTABIATH (OPMYIIBI
HEOPTraHWYECKNX M OPraHUYeCKHX BEIIECTB, YPaBHECHH
XUMHUYECKHUX PEAKIH, 00BSACHATH X CMBICI; TIOATBEPKIATh
XapaKkTepHbIC XAMUYECKUE CBOICTBA BEIICCTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMH M 3alUCIMHU
YpaBHEHUN XUMHUUYECKUX PEaKIUi
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Pe3yabTarsl 00yyeHus
(0CBOCHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHH s

V-3.  VcraHaBiuBaTh  NPUHAMAJICKHOCT  U3YYEHHBIX
HEOPTraHUYECKHUX u OpraHUYECKUX BEIIIECTB K
ONpENENCHHbIM  KJlaccaM M IpynmnaMm  COEJIMHEHUH,
XapaKTEPU30BaTh UX COCTaB U BaXKHEUILINE CBOMCTBA

V4. Onpenenars BUEI XUMHUYECKUX CBsI3el
(xoBasieHTHAas, MOHHAs, METAINTMYECKAsl, BOJIOPOIHAS ), THUIIBI
KPUCTANIMYECKUX PEUIETOK BEILIECTB; KJIacCU(PUIIMPOBATDH
XUMUYECKHUE PEaKIINU

V-5. TlpoBoauTh pacdeTbl MO XUMHUYECKUM (GopMysaMm U
YpaBHEHUSM XUMHUYECKUX PEAKIUM C HCIOIb30BaHUEM
bu3nyecKuX BENUYMH, XapaKTEpU3YIOIIUX BELIeCTBa C
KOJIMYECTBEHHON CTOpPOHBI: MaccChl, 0ObemMa (HOpMabHbIE
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOIb30BATh
CHUCTEMHbIC XMMUYECKUE 3HAHUS Uil PUHSTHUS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMH U UX TPUMEHEHUEM

V-6. IlnanupoBarb W  BBIIOJHATh  XUMHYECKUU
AKCIIEPUMEHT (KAYeCTBEHHBIE pEaKIMM Ha KaTHOHBI U
AQHUOHBI,  (YHKIHMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COCIUMHEHUN JeHarypauus O€JIKOB IIpU HarpeBaHHH,
[[BETHBIE PEAKIUU OENIKOB; MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeAeNiaTh Cpely BOAHBIX PacTBOPOB, pPEIIAThH
3KCHEPUMEHTAIbHbBIE 3a/1aun Ha pacno3HaBaHue
HEOPraHWYeCKUX M  OpPraHWYeCKUX  BEIIECTB) B
COOTBETCTBUHM C MpaBUJIAMH TEXHHUKH OE€30MaCHOCTH MpH
oOpaiteHun c BEIIECTBAMU u 1a60paTOPHBIM
000py/i0BaHUEM; TPEICTABIATh PE3YJIbTaThl XUMHUYECKOTO
AKCIIEPUMEHTA B dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U GopMyIHpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB

Y-7. Ananu3upoBaTh  XMUMHYECKYI0  WH(OpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HMCTOYHUKOB (CPEJCTB MacCOBOM
uH(popMalnu, cetb UHTEpHEeT U Apyrue)

V-8. Cobaronath IIpaBuJIa HKOJIOTHYECKU
1[EJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYHAOBOU
JEATEIbHOCTH B LENSAX COXPAHEHUs CBOETO 3J0POBbS M
OKpYKalolllel TPUPOJHON Cpedbl, YYUTHIBATh OIMACHOCTh
BO3JICUCTBUS HA JKUBBIE OPraHU3MBI  OIPEACIICHHBIX
BEIIIECTB, TIIOHUMAash CMBICI TOKa3aTens MpeaeabHOM
JIOMYCTUMOM KOHLIEHTpaluu

V¥-9. Braners OCHOBHBIMM METO/IaMU HAy4YHOTO MMO3HAHUS
BEIIECTB W  XUMHUYECKUX  sBIEHUH  (HaOmoleHue,
U3MEPEHHE, DJKCIIEPUMEHT, MOJCIUPOBAHUE); BIAJCTh
CHUCTEMOM 3HAHWI O METOAaX HAYYHOTO MO3HAHUS SBJICHUI
MPUPOJBI, HWCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax |
YMEHUSIMU MPUMEHSATD 3TH 3HAHUS npu
OKCIIEPUMEHTAIbHOM ~ HUCCJICIOBAHWHM  BEIIECTB W JIs
OOBSICHEHUS XWMHUYECKUX SIBICHUH, HMEIOIUX MECTO B
MpPUPOJIE TPAKTUUECKOW JIeATeTbHOCTH YeJIOBeKa W B
MOBCETHEBHOM KU3HH.
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Pe3yabTarsl 00yyeHus D®opMbI U METOIbI KOHTPOJIS U
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!

3Hanud

3-1. Bnagerp cucteMol XMMHUYECKHMX 3HaHUU, KoTopas | [IpakTuyeckue pabGOTHI.
BKJIIOYAET: OCHOBOIOJIAralolue TMOHATHS (XUMUYECKUM
9JIEMEHT, aTOM, JJICKTPOHHas 000joYka aroma, s-, p-, O-
SIIEKTPOHHBIE ~ OpOWTaNM  aroMOB, HWOH, MOJEKYJa,
BaJICHTHOCTb, AIEKTPOOTPHUIIATETLHOCTb, CTENeHb
OKHCJICHUsI, XUMHUYECKasi CBA3b, MOJb, MOJIIpHas Macca,
MOJIIPHBIA 00BEM, YIJIEPOJHBIA CKeleT, (PyHKIHOHAIbHAS
rpyIma, paaukan, HW30MEpHUs, HU30MEpbl, TOMOJOTHUYECKHIl
psn, TOMOJIOTH, YTJIEBOIOPOIbI, KHCIIOPOJI- u
a30Tco/epKalllie COEAMHEHUS, OWOJIOTHYECKH aKTHUBHBIC
BelecTBa (yIJIeBOJIbI, KUPHI, OCIKH), MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS,
KPUCTAJIMYECKAsT PELIeTKa, TUIBl XUMUYECKUX PEaKIIHii

(OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30- u
SHAOTEPMHUUECKUE, PEAaKIMd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS

JIUCCOLIMAIMS, OKHUCIUTEIb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMUYECKON PEaAKIMU, XUMHUECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHS XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects  A.M.bymiiepoBa, Teopus 3IIEKTPOIUTHYECKON
nucconuanuu, llepmomnueckuin 3axkon J[.M.MeHnneneesa,
3aKOH COXpAaHEHUS MAacChI), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XUMUH.

3-2. CdopMupoBarh MPEICTABICHHUS: O XUMHYCCKOU
COCTAaBJISIFOLLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POIU
XUMUU B TO3HAHUM SIBIICHUM TPUPOABI, B (HOPMUPOBAHUH
MBIIUICHUST U KYJIbTYPbl JTUYHOCTH, €€ (YHKIMOHATHHOM
TPaMOTHOCTH, HEOOXOJMMOM I PEHICHUS 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

OO0yueHnne 00y4arOIIMXCsl C OTPAaHUYEHHBIMM BO3MOXHOCTSMHU 3/I0POBBSI MPU HAIUYUU
3adBJICHUsI  OCYLIECTBISETCS Ha OCHOBE aJalTUPOBAHHOM paboyeil mporpammsl ¢
UCTIOIb30BAHUEM  CHEIHMAIbHBIX METOJOB OOYyYeHHS M JAUJAKTHUYECKHX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3UYECKOTO pPa3BUTHS, WHAMBHUIYATbHBIX
BO3MOKHOCTEH M COCTOSTHUS 37I0POBBS TAKUX 00ydaronuxcs (00yJaromerocs).

B mensx ocBoeHust yueOHON mporpamMMmbl AMCHUUIUIMHBI MHBAIMJIAMH M JIMLAMH C
OTpaHUYCHHBIMH BO3MOKHOCTSIMU 3710pOBbs Komtemk obecrieunBaer:

— Uil MHBAJMJOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsSI 10 3PEHUIO:
pasMeleHne B JIOCTYNHBIX JJISI  OOYYalOMIMXCS, SIBJSIFOIIUXCS  CIETNBIMH  WIIH
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON ¢opMme clpaBOYHON HHOpMAIUU O
pacriucaHuM ~ y4eOHBIX  3aHSATHH, TNPHUCYTCTBHE  ACCHCTEHTa,  OKa3bIBAIOIIETO
oOyyaromiemycss HEOOXOJMMYIO TOMOINb; BBITYCK aJIbTEPHATUBHBIX  (POpMaTOB
METOJMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);
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- Ui WHBAIMAOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI IO CIYXY:
HaJJIS)KAIMMH 3BYKOBBIMH CPEICTBAMHU BOCIIPOHM3BEACHHE HH(OPMAIINY;

- JUIi MHBAIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbS, HMECHOIIMX
HAPYLICHUS] ONOPHO-IBUraTEJILHOIO aIapara: BO3MOXKHOCTh OECIPErsTCTBEHHOTO
J0CTyna OOydJarouuxcss B ydeOHble IOMEUICHHS M Jpyrue IMOMEUIeHHs y4eOHOTro
KOpITyca, a TaKKe MpeObIBaHKUE B YKa3aHHBIX TOMEIICHHSIX.

OO6pazoBaHue 00YYAIOUIMXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI MOXKET OBITh
OPraHM30BaHO KaK COBMECTHO C JAPYTUMHU OOYYarOUIMMHUCS, TaK U B OTACIbHBIX IPYIINaxX HIH B
OT/CJBbHBIX OPraHU3AIHSIX.
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