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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTblO OCHOBHOM MpodeccHoHambHOM
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnemmansHocTn CITO 40.02.02
[TpaBooxpaHuTeNnbHas ACSITENBHOCTD.
[Tporpamma yueOHOM JUCHUTUITMHBI MOKET OBITH HCIIOJIb30BAHA:
— B JIONOJHUTENIBHOM IMpodeccuoHAIbHOM 00pa3oBaHuu (B MporpaMMax MOBBIIICHUS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

1.2. MecTto Yy4eOHOIi [AMCUMIUIMHBI B CTPYKType OCHOBHOH mpodeccHoOHAILHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebHag  OUCLHMIUIMHA  «XHWMHA»  SBJIAETCS  0a30BOM  JUCHUIUIMHON  IIAKJIA
«O0meobpazoBarenabHas MOATOTOBKA», IPOTrPAMMBbI MTOATOTOBKH CIIEIUAINCTOB CPEIHEr0 3BEHA
B coorBerctBUM ¢ PI'OC CIIO 1no cnenuansHoctu 40.02.02 IIpaBooxpaHuTenbHas
JIeSATEIbHOCTD.
1.3.lenu 1 3a7a4u AUCUMILIMHBI — TPeOOBaHNUSA K pe3yJbTaTaM OCBOCHUS JHUCIUIIIUHBI:

Henp muctumiuuubel  «XuMHs»: (OPMUPOBAHHME Yy CTYIACHTOB MPEJICTaBICHUS O
XUMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBBI IPHUHSTHUS
pElIEHUII B KU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYallUsX, OTBETCTBEHHOIO IIOBEJICHUS B
IIPUPOJHOM cpene.

3anayu AUCIUIUIMHBL:

1) cpopmupoBaTh NOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUUYECKUX MIPOLIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydHOW KapTUHbBl MHpA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYIbl HEOPTraHMYECKUX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX PpEAKIHMi, OOBSCHATb HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MPOCTEHIINX XUMUYECKUX 3KCIEPUMEHTAIbHBIX
UCCIIEIOBaHUIM € COOMIOZICHHEM TMpaBWwil 0€30macHOro oOpallleHust ¢ BellecTBaMH U
1a00paTOPHBIM 000PYI0BAaHUEM,

4) pa3BUTh YMEHHS MCIOIb30BaTh HH()OPMAITUIO XUMHUECKOTO XapaKTepa U3 PasiHuHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yYMEHHUS MPOTHO3UPOBATH TOCIEACTBUS CBOCH MAESITENLHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTH MOHUMAHNUE 3HAYUMOCTHU JOCTHKEHUIM XMMHUECKON HAYKH U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

Ocoboe 3HaueHne JUCUUIUIMHA UMeeT NpH (popMupoBanuu 1 pazsutuu 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,
OByajgeHne yHuBepCcaJbHbIMHU 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 PHCKH IOCIEICTBUI
NeSITeTbHOCTH;

OCHOBOITOJIAralOIIMe MOHATHS (XUMHUCCKUI 3JEMEHT, aTOM, JJIEKTPOHHAs
o0oJiouKka aroma, s-, p-, 0-3JCKTpPOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYJIA,
BaJIEHTHOCTD, JJIEKTPOOTPHUIIATEILHOCTD, CTEICHb OKHCICHHS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIpPHAsI Macca, MOJISIPHBI OOBEM, YIJICPOIHBIN CKENeT,
GbyHKIIMOHATIBHASL TPYIINA, PaAUKajl, W30MEPHsI, H30MEPhI, TOMOIOTHYECKHUIT
Psijl, TOMOJIOTH, YIJIEBOJOPO/IbI, KHCIIOPO/- U a30TCOACPIKAIINE COCAUHCHHUS,

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

BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUYECKUE, pEaKLIUd HOHHOTO OOMeEHa),
pacTBOp, AIEKTPOJIUTHI, HEIIEKTPOIUTHI, JICKTPOJUTHUECKAS AUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUECKOHN peakluu, XUMHUUECKOE
paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopusi 3JIEKTPOIUTHYECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€3011aCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHWMYECKUX U OPraHMYeCKHX 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 OPraHMYeCKHX BELIECTB U UX IpEeBpalleHUH;

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

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

TpUBHAIbHbIE HA3BaHUS BAXKHEHIINX BEIIECTB (ITUJICH, alleTUJICH, TIHIEPHH,
¢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;

- BBISIBJISTH 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

BEIIECTB, YpPaBHEHHUS XUMHYECKHUX pEaKUui, OOBICHATh MX CMBICI;
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aIMCSAMU YPABHEHUI XUMHYECKHUX

peaKnii;

- YMCTH YCTAHAaBJIMBATb MNMPUHAIJICI)KHOCTh H3YUYCHHBLIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEILECTB K OMpEeNIEHHBIM KJIaccaM M IpyIIaM COSIMHEHUH,
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 MPEACTABICHUSA: O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS H KYJAbTYPHl JMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeThb NHPOBOJUTH pacueThl MO XHWMHUYECKUM (GopMysaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHHWEM  (DU3MUECKUX  BEITUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; WCIOIb30BaTh
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 IUIAaHUPOBaTb W  BBINOJHATh XMUMHMUYECKUH  HIKCHEPUMEHT
(mpeBpalieHusT OpPraHWYECKMX BEUIECTB IPH HArpeBaHUM, IOJIy4YEHUE
STWJIEHA U M3yYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKLIUU Ha allbJETU[IbI,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JKOB IpH HarpeBaHuH,
I[BETHbIE pEaKIMK OeJIKOB;, NPOBOAMTH pEeaKIHMH HOHHOIO OOMeHa,




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

[IPAKTUKM, OCHOBAaHHOIO Ha  Jualore
KYJIBTYp, CIHOCOOCTBYIOLIETO 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 HCCIIEI0BATEIbCKYIO
JEeSTeIbHOCTh UHAUBUAYAIbHO U B TPYIIIE;
OgByajgeHne yHuBepCcaabHBIMHU y4eOHBIMH
MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) padota ¢ ungopmanmei:

- BJIQJIETh HaBbIKaMU MOJIyYEHUS
uHboOpMallUM U3 HUCTOYHUKOB  pa3HbIX
TUIIOB,  CAMOCTOATEIbHO  OCYLIECTBIIATH
IIOMCK,  aHaJlnW3, CHUCTEMaTH3aluIl0 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 CPEey BOJIHBIX PACTBOPOB, KAUECTBEHHBIE peaKIMK Ha Ccylbdar-,
KapOoHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUA;  pellaTh
JKCIEpUMEHTANIbHbIE 3afaun 1o TeMaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C MPaBWJIAMU TEXHHMKH O€30MAaCHOCTH Mpu OOpalleHuu ¢
BEIIECTBAMH U J1a00OpaTOPHBIM O0OPYAOBAHUEM; MPEICTABIATH PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hOpMeE 3alKicH YpaBHEHHU COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

- yYMEThb AaHaJU3UPOBATh XHUMHUYECKYI0 HH(GOpPMAIMIO, MOJy4aeMyl H3
pa3HBIX UCTOYHUKOB (CpPEeICTB MaccoBoW WHGpopManuu, ceth MHTepHET u

ApyrHe);

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

- YMEThb NHPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyllaM U ypaBHEHUSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUECM (I)I/ISI/ILICCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCJIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHMUYECKHE 3HAHMS JUISl NPUHATHS PELIEHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHuAX, CBA3AHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM




OPrOHOMHUKH,  TEXHHKH  OE30MacHOCTH,
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 IUIAH OCHCTBUH,
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 IIPU HArpeBaHUM, I0JIyUYEHUE
9TUJICHA U M3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM Ha ajbJErH[bl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalusi O€lKOB IpH HarpeBaHUU,
LBETHbIE pPEaKLUUU OENKOB; MPOBOJUTH PEAKLUU HOHHOIO OOMEHa,
OTIPENIeNIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha Cylb(ar-,
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 00OPYAOBAHHUEM; IPEICTABIATh PE3YJIbTATHI
XMUMHYECKOI0 SKCIIEPUMEHTa B (JOpME 3allMCH YPAaBHEHUI COOTBETCTBYIOIIMX
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  COLHMAIBHOMN
Cpelbl, OCO3HAHHE TI00ANBHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

- 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 JESATEIbHOCTH;

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBISIOMIEH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, POJIM XMMHUU B IO3HAHUU SIBIICHUU
IpUPOAB,, B (OPMHPOBAHWHM MBIIIICHUS H KYJIBTYPBl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOJIHOM cpefe;

- YMeTh COOJIONaTh MpaBUiia KOJOTUICCKH IIeJIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYHAOBOH AEATENHLHOCTU B LIEISIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKpY>Kalollle MPUPOJHON CpEIbl; YYUTHIBATH OMACHOCTh BO3JAECHCTBUS HA
JKABBIE OPTaHU3MBbl ONPEACIECHHBIX BEIIECTB, OHUMAs CMBICI ITOKA3aTels
MpeIeTbHON TIOMYCTUMOW KOHIEHTPALIMU




B pesynbrare ocBoeHUs y4eOHON AUCIUILTMHBI 00Y4aIOLIHICS JOKEH YMETh:

V-1. BbIABIATH XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIIME IIOHATHS NPU ONUCAaHUM CTPOEHHUS M CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLECHUN; BBIABIATH B3aUMOCBS3b XMMHMUYECKHX 3HAHWUM C
HNOHSTUSMM U IIPEJICTABICHUSAMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHHM MEXIYHAPOJHOIO CO03a
TEOPETUYECKON U MPUKIJIATHONW XUMUU U TPUBUAJIbHBIC HA3BaHMsI BAXKHEHUIINX BEIIECTB (3TUJIEH,
aleTuiieH, TiaulepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIIOTa, TJIMIMH, YyrapHbId ras,
YIJIEKUCHIbINA Ta3, aMMUaK, raileHas HW3BECTb, HErallleHash M3BECTb, IIUTHEBAS COJA U JAPYIUX),
COCTaBIAATh (POPMYJIbI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, oOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHbIe XMMHUYECKHE CBOWCTBA BEIECTB
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
BAKHENIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMYECcKas,
BOJIOPOJHAs), THUIIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(ULUUPOBATH XHUMHUYECKUE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (opMyIaM W YPaBHEHUSM XHUMHUYECKUX
peaknuii ¢ HCMHOJb30BAaHUEM (DU3MUECKHX BEIMYMH, XapaKTePU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMMHWYECKHUE 3HAaHUS [UIsl TNPUHIATHS pELICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

V-6. [InanupoBaTh U BBHITOIHATH XUMUYECKHI IKCIEPUMEHT (KaueCTBEHHBIEC PEAKIIUU 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 OPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMHU TEXHUKU
0€30MacHOCTH MpHU 00pallleHnH ¢ BEHIECTBAMM U JIAOOPaTOPHBIM 000PYAOBAHUEM; MIPEICTABIATh
pe3yibTaThl XMMHYECKOT0 S3KCIepUMEHTa B (opMe 3allucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YyIbTaTOB

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

V-8. Cobmroarh mnpaBuiia 3KOJOTMUYECKH 11€71€cO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAKOIIEH MPUPOIHOMN
CpElbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA JKMBBIE OPraHU3MbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasI CMBICJT TOKa3aTeJsl MPEAEIbHOMN TOMYCTUMON KOHIIEHTPalluu

V-9. Bnaznere OCHOBHBIMM METOJAaMH HAy4YHOI'O ITO3HAHUS BEIIECTB M XMMHUYECKUX
ABJIeHUN (HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHUE); BIIaJIeTh CUCTEMON 3HAHUN
0 METOJax HAay4YHOIO IO3HAHUs SBJICHUN NPUPOABI, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax U
YMEHMSIMH MPUMEHSTh ATH 3HAHUSA TPU SKCIEPUMEHTAIBHOM MHCCIEIOBAaHUU BELIECTB U JJIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeIbHOCTU
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Biagetb cuCTEMOM XMMHUYECKUX 3HAHMM, KOTOpPAasl BKIFOYAET: OCHOBOMOJIATAOIIUE
NOHATHS (XMMHUYECKHH DIEMEHT, aToM, JJIEKTPOHHAas 000JIoYKa aTtoma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHHSI, XUMUYeCKasl CBs3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIIIEpPOAHBIN CKeNeT,
GbyHKIMOHAIbHAS TPYMINa, paguKal, H30MEpHus, W30Mepbl, TOMOJIOTUYECKUN psf, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSTUHEHHS], OMOJIOTNYECKH aKTUBHBIE BEILIECTBA
(yrneBoabl, KUpPBI, OENKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSpPHBIE
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 XMMHUYECKON peaKkIK, XUMUYECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOIO CTpPOEHHUs opraHmuyeckux BemecTB A.M.bytnepoBa, Teopus
ANEKTPOIUTUYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUHU.

3-2. Cdopmuposathb MPECTABICHUSA: 0 XAMHUYECKOU COCTaBIISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOUMOM AJI pelIeHHs MPAKTUYECKUX 3a]a4 U SKOJOTHYECKH 0OOCHOBAHHOIO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOH Cpejie.

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
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi 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 aTrecranus

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

HanMeHoBaHMe Conep:xanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl U NPAKTHYECKUE 3aHATHS, O0beM yacoB YpoBenn
pA3IeIOB 1 Tem caMocTosiTeJIbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 1
Ctpoenue
aTOMOB CoBpemMeHHast Mojiesib CTpoeHus atoMa. CUMBOJUYECKUN SI3bIK XMMHH. XUMHUYECKUM DJIEMEHT.
XUMHYECKHUX OnekrpoHHas KoH(purypamus atoma. Kraccudukanus XUMHUYECKMX 3JeMEHTOB (s-, p-, d-
3JICMEHTOB U ayieMeHThl). BaneHTHbIe 37€KTpOoHBbI. BaleHTHOCTh. DNEeKTpOHHAs NpUpPOJa XUMHUYECKON CBSI3U.
npupoaa DNEKTPOOTPULIATENIBHOCTh. BUIBl XMMHUYECKOW CBSI3M (KOBAJEGHTHAs, MOHHAS, METaJUITMYecKas,
XHMHY€eCKOH BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3N IpakTHYecKue 3aHATHS 1
Pemienne 3amaHuii Ha KMCHOJIB30BAHUME XMMWYECKOW CHMBOJIMKM M HAa3BAHUM COCIMHEHUN 10
HOMEHKJIAType MEXKIYHApOJHOTO COK03a TEOPETUUYECKOW M MPUKIATHOM XMMUU U TPUBUAIBHBIX
Ha3BaHUU JUISI COCTaBJICHUS XUMHUYECKHX (HOPMYT JBYXaTOMHBIX COEAMHEHUN (OKCHJIOB,
Cynb(hUIO0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COSAMHEHUN OTIENBbHBIX KIIACCOB.
[IpakTuueckne 3adaHUsi HA YCTAHOBJIICHHE CBSI3U MEXAY CTPOCHHEM aTOMOB XHWMHUYECKHX
AJIEMEHTOB U MEPUOJAUYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHX AJIEMEHTOB U UX COCIUHEHUU B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2
Hepuoguyeckuii | [IpakTuyeckue 3aHATHS 1
3aKOH M Ta0JIMNA [TTepyoauueckast crcTeMa XUMUYECKHX d1eMenToB [ 1. Menaeneesa. OU3nuecKuii CMbICT
AN. ITepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
MemnpeieeBa

3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHYECKOTo 371emMeHTa B [lepuonnueckoii cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPU3aLUI0 XUMHUUECKUX
3eMeHTOB «MeTannuiyeckue / HeMeTalNInYecKue CBOMCTBA, 3JIEKTPOOTPULIATEIHbHOCTh
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM CTPOECHUEM U ITOJIOKEHUEM B
MePUOINYECKON cucTeMe XxumMuieckux 3nemMeHToB .M. MenaeneeBa
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Pazgen 2. Xumuuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

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

YpaBHeHUs OKUCIIEHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHne U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M
3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEJCSATEIBHOCTH OPraHu3MOB

HpaKaneCRue 3aHATHUSA

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 COXpPAHEHHS MacChl M DHEPruu. 3akoH ABoraapo. MoOJspHBIE 00bEeM Tra3os.
OtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHMSIM XHUMHUYECKHUX peakUuuid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJIUTHYEC
Kasi JUCCOIUALIHS
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

JlabopaTopHbie 3aHATHS

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.
Knaccupuxkanus,

Conep:kaHue y4eGHOr0 MaTepuasia
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HOMEHKJIATYpPa U
cTpoeHHe
HEOpPraHu4ecKux
BellecTB

[Ipeamet Heopranudeckoit xumun. Kimaccudukamms HeopraHuaeckux BemecTs. [IpocTeie u
CJIOKHBIC BCIIICCTBA. OCHOBHBIE KJIACChI CIOKHBIX BCIIICCTB (OKCI/II[BI, TUAPOKCUbI, KUCIIOTHI,
conn). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHbie BemecTBa. THUITbI KpUCTAIUIMYECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUIMYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIlleCTBA OT TUIIA
KpI/ICTaJIJII/I‘IeCKOI;'I PCLICTKU. 3aBUCUMOCTL XUMUYECKON aKTUBHOCTH BCIICCTB OT BUAa
XUMHUYECKOHN CBSI3M U THIA KPUCTAITNYECKON pemeTKu. [[puunHbpl MHOT0OOpasusl BellecTB

IIpakTnyeckue 3aHATHS

HomeHnkinatypa HEOpraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECCTBA UCXOJIA U3 UX XUMUYECKON
(bopMyIIbI UITU COCTaBICHHE XUMUYECKON (hOPMYIIBI HCXO/1 U3 HA3BaHMsI BEILIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemmenne npakTuyeckux 3alaHuil 1o Kiaccu(UKaluyu, HOMEHKJIATYpe U XUMHUYECKUM (hopmynam
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIN ra3, YIJIEKUCIIBbIA Ta3, aMMHAaK, ramieHas
U3BECTb, HETAllleHas H3BECTh, MUThEBAs COAA W JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEILECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku XuMuueckoi nHpopmaiuu (CpecTB MaccoBOi nHpopMmaium, cetb aTepHeT 1
npyrue). [louck nHopmanmu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyIiam

Tema 3.2.
dPusuko-
XUMHYECKHe
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertamipl. O6mme ¢u3nueckue M XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MOTy4YEHHUS.
3HaueHHE METAJUIOB U HEMETAJUIOB B MPHUPOJIE U JKU3HEACATEIbHOCTH YEJIOBEKAa M OPTaHU3MOB.
Koppo3zust MmeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3UHU

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

[IpakTuyeckue 3aHATHS

CocraBiieHHEe ypaBHEHUMM XHMHMYECKMX pEaKIMd C Y4aCTHEM HPOCTBIX U CIIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETauIOB; OKCHUIOB METauIOB, HEMETAJIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMI M aMpOTEpPHBIX THUIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, NOJy4YECHUE
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u 0e30omacHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W NMPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3.
Nnentunduxanus
HEOpPraHuYecKuX
BelleCcTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota «aeHTudukanus HeOpraHn4eckux BEUIECTB.

Pemienne skcnepuMEHTAIBHBIX 337a4 110 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, IO
pacIo3HABaHMIO U MOJIYUYECHUIO COSIMHEHU METAJJIOB U HEMETAIIIOB.

Nnentudukanus HEOPraHMIECKUX BEIIECTB ¢ UCTIOIb30BAHUEM UX (DU3HKO-XUMUYECKUX CBOWCTB,
XapaKTepHBIX KAuyeCTBEHHBIX peakuuii. KadecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHMSI

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpoeHMe 1
HOMEHKJIATypa
OpraHn4yecKux
BellecTB

Conep:xanue yueOHOro MaTepuaJia

[TosiBeHUE U pa3BUTHE OPraHMYECKON XUMUH Kak Hayku. [Ipenmer opraHudeckoil XuMun. Mecto
" 3HA4YCHUC OpraHH'—IeCKOﬁ XHUMHHU B CUCTEMEC €CCTCCTBCHHBIX HAYK.

XHMMHUYECKOE CTPOCHHE KaK MOPSIOK COSIUHEHHS aTOMOB B MOJICKYJIe COTJIACHO UX BaJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKuX coequHeHuit A.M.
ByrtnepoBa. YTiaepoaHbIii CKeNeT OpPraHU4ecKOW MOJEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XHUMHYECKOTO CTPOCHHUSI MOJIeKYJ1. i3oMepust 1 n30Mephl.

[Tonstne o ¢yHkumoHanpHOM rpymme. Pagukan. [IpuHIMIBL KIaccUpUKAUK OPraHUYECKHX
coeMHEHUN. MexIyHapoJHas HOMEHKIJIAaTypa W IPUHUUIBI HOMEHKJIATYPbl OpPTraHUYECKHX
coenuHeHui. [loHaTHEe 00 a30TconepKAIINX COCTMHEHUSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrieBonax, skupax, Oenmkax W Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHHSX (MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO)

IMpakTuyeckue 3aHATHS

Homenknarypa opraHiueckux COeTMHEHUI OTIENIbHBIX KJIACCOB (HACBIILIEHHBIE, HEHACBILICHHbIE U
apoMaTUYeCKHUe YTIeBOAOPOIbI, CIIUPTHI, (PEHONIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKPAIEHHBIX CTPYKTYpPHBIX (DOpPMYJ OpPraHMYecKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAJIBHON HOMEHKIIATYpe
(oTHIEH, aueTWIeH, TIUIepuH, (eHos, GopMalbaerusl, yKCycHas KUCIIOTa, IIMIHMH). Pacuersl
npocteiniel GopMyibl OpraHMueCKOl MOJIEKYJIIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoilicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2
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OpPraHuYecKux
coeIHHEeHU

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

HpaKaneCRue 3aHATHUSA

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHYECKHE CBOWCTBA, CHOCOObI MOJy4YeHMs): TMpejaebHble (alKaHbl U
LUKJIOAJIKaHbl ), HENpeebHbIe (AJIKEHbI, AIKMHbBI M aJIKaIM€Hbl) U apOMaTHYECKHUE YTIEBOIOPOIbI,
CcnupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPbI, aNbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMUYECKHUX PEaKLUN ¢ y4aCTUEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTABA M CTPOCHUS

CocraBneHue cxeM peaknuil (B TOM YuCiI€ MO MPeaOKEHHBIM IEMOYKaM IMpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAVUHEHHH OTAEIBHBIX KJIACcCOB,
CrocoObl WX TONYYEHUS W Ha3BaHME OPraHUYEeCKUX COEJAMHEHUH 10 TPUBHAIBHOM WK
MEXYHapOJAHON CUCTEMAaTHYeCKOW HOMEHKIIATYPE.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOMICTBAa OpPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota “IIpeBpailieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[Tonydyenue oSTuiI€HAa M H3Y4YEHUE €ro CBOMCTB. MojaenMpoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpalleHU Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA U JIp.
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Tema 4.3.
Nnentunduxanus
OpPraHuYecKux
BeIleCTB, HX
3HAYeHHe u
NpUMeHeHHEe B
ObLITOBOM U
NPOM3BOJACTBEHHO
M JeSITeILHOCTH
Yyej0oBeKa

Conep:kanue y4eOHOT0 MaTepuaJa

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

JlaGopaTopHble 3aHATHSA

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

Ckopoctb
XUMHYECKHX
peakuui.
Xumuueckoe
paBHOBecHe

Conep:xxanue yueOHOro MaTepuaJia

CkopocThb peakliiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIbI pEArMPYIOIINX BELECTB,
KOHLEHTPALlUU PEarupyrolux BEUIECTB, TEMIEPATYpPbl U IJIOLAAN PEAKIMOHHON NOBEPXHOCTH.
TeroBbie 3¢ (HEKTH XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

Ob6parumocTh peakiuil. XMMUYECKOE PaBHOBECHE U €r0 CMEIICHUE IO JECHCTBHEM Pa3IHUHBIX
(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,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Paznes 6. PacTtBopsl
Tema 6.1. Coaep:xxanue yueOHOIro MaTepHaJia 4
IHousitue o
pacTeopax PacTBOopeHue Kak (pM3MKO-XMMHYECKHH rpouecc. PactBopsl. Crioco0bl IPUrOTOBIEHHS PACTBOPOB.
PactBopumocTs. MaccoBasi 1ofisi pacTBOpeHHOro BemiecTBa. CMBICHI TOKa3arens NpeaeabHO
JOIYCTUMON KOHIIEHTPAIIMHU U €r0 UCIOJIb30BaHUE B OLICHKE SKOJOTHYECKON Oe301MacCHOCTH.
[TpaBuia 3KOJOTHYECKH 1EIeCO00pa3HOrO MOBEACHUS B OBITY U TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPaHEHUSI CBOETO 3J0POBbSI M OKpPYXKAIOIIEeH MPUPOAHOW Cpenbl; OMACHOCTh BO3JCHCTBHUS Ha
JKUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEUIECTB.
Pemmennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUil HA PACTBOPHI, HCIOJb3yeMbIE B
OBITOBOM M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Copnepixanue y4eOHOTro MaTepuasa
Hccaenosanne JlabopaTropHble 3aHATHUSI 2
CBOHCTB JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».
pacTBopoB [IpurotoBneHne pacTBOpPOB 3aJaHHON (MaccoBoi, %) KOHIEHTpaluuu (C TMPaKTUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
KoncynbTanun 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 YYEFHOM JUCIHUIIJIAHBI
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[UMi, TEKYIIEro KOHTPOIS U
MIPOMEKYTOYHOM aTTECTALINH).

CrneuunanusupoBanHas Me0enb U obopynoBaHue.: YdyeOHas mebens Ha 30 mocagodHbIX
MecT (cTosoB 15mrT., ctyaseB 30 miT.), pabodyee mecto mpenoaaBareis (ctona lmr., ctyn lmr),
nocka menoBas 3x cekmuonHas lmr, Kommerorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KiaBuarypa, Msmb. OC  windows 7
MakcumanbHas. JIokanbHBINA CeTh ¢ BBIX0J0M B HTepHET. BuaeonpoekTop motonounsiii Epson
EB-S82, npoexkunonnsiii sxpan Clasic Solition 266x149, akyctuueckue Komonku Genius.

Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuana,
JEMOHCTPALIMOHHBIE ITOCOOUS, 3JIEKTPOHHBIE TOCOOUS, CIIPABOYHUKH, CIIOBAPH.

3.2. UudopmanuonHoe odecriedenne 00yueHus
IMepeuenn PEeKOMEHTyeMBbIX y4eOHbIX W3aHUId, HNuTepHeT-pecypcos,
JTOMOJTHUTEIbHON JIUTEPATYPHI

Knuroodecne4yeHHOCTH
bubauorpaguyeckoe onucanue M3IaHus OcHoBHas/ Koa-Bo.
(aBTOp, 3arJ1aBHe, BU/I, MECTO U 0] M3IaAHHUS, |IONMOJHHUTEILHASI| 5K3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa ono.1. pecypchbl

XUMHUA: yIeOHUK hilas:| CpeIHETO - https://urait.ru/b
poQeCCHOHATBHOTO o0pa3oBaHus OcHoBHas code/513073
[O. A. Jlebene, 1. H. ®aneeB, A.M. I'ony0Oes, —
B. H. [llanmosaxn ; oon oOomen penaxkmnuen
I'. H. ®ageeBa. — 2-¢ wu3d., mepepab. WM JIOI. —
Mocksa : M3natensctBo FOpaiit, 2023. — 431 c.
AundunorernoBa, W.B. Xumusa: y4eOHHK W - https://urait.ru/b
MPaKTUKyM JJs CpeAHero MpodeccHOHaIbHOTO OcHoBHas code/513807
ob6pazoBanus / . B. Audunorenona, A. B. babkos,
B. A. IlonikoB. — 2-¢ wu3A., WCOp. U JOIM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYeCKasl XUMHS: YYSOHUK ISl CPEIHEro OcHoBHast code/513730
npodeccunoHaIbHOTO o0Opa3oBaHus
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOI. —|
Mockga : MzgarensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwuwmwms. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckas XUMHA : Y4eOHUK JJsI CpEIHEro OcHoBHas code/513731
PO EeCCHOHAIBHOTO o0OpazoBaHus
E. U. Tynukun. — 2-e Wu3M., HCIOp. ©U JOM. —
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Hukonbckuit, A. b. Xumus : yaeOHUK U IPAKTUKYM - https://urait.ru/b
I CpeJIHEro MpoQecCHOHATBHOTO 00pa30BaHUs OcHoBHas code/513537
A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ wu3f.,
mepepad. u gom. — MockBa: U3marenbcTBo
FOpaiit, 2023. — 507 c.
Pocun, M. B. Xumusa. YueOHUK ¥ 3aJaYHUK : IS - https://urait.ru/b
cpenHero  mpodeccroHanbHOro  obpazoBanus /| JlomonHUTENbHAS code/512022



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

KnurooodoecneyeHHOCTD

Bbubanorpaguyeckoe onucanne U3IaAHUA OcnoBHas/ Kou1-Bo.
(aBTOp, 3ar/1aBHE, BUI, MECTO M I'OJl U3AHUS, |JONOJHHTEJbHASI| 3K3.B |DJIEKTPOHHbIE
KOJI. CTP.) Juareparypa 0uoJ1. pecypcnl

U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa : M3natensctBo FOpaiit, 2023. — 420 c.

BaitnieB, O. C. Xumus. JlabopaTopHbIl MPaKTHKYM

Mpo¢eCCHOHAIBHOTO o0pazoBaHHs
0. C. 3aiiueB. — Mocksa : U3znarensctBo HOpalir,
2023. — 202 c.

1 COOpHUK 3aja4 : yueOHOe mocooue i cpeaHero| JlonoHuTepHas

https://urait.ru/b
code/513541

ITepedenn coBpeMeHHBIX Ipodeccrnonanbubix 0a3 manubix (CITB/])

No HaunmenoBanue CIIB/]

Hayunas anekrponnas ouoimoreka eELIBRARRY - www.elibrary.ru

1
2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUA JTUCIIUITJIMHbI

KOHTpOJIL H OHEHKa pE3YJIbTaTOB OCBOCHUMA

JAUCHUIIIMHBL  OCYHICCTBIISICTCA

MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAaK)KE BBHITOJHEHHS OOYUYAIOUTUMUCS WHANBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

PesynbTaTnl 00yyeHus
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA)

®opMbI 1 METOABI KOHTPOJISI U
OIleHKH Pe3yJbTATOB 00y4eHH sl

YMmennst

V-1. BeIBIATE XapakTepHbIE NMPU3HAKK M B3aHMOCBS3b
U3YYEHHBIX  TIOHATHH, MPUMEHATH COOTBETCTBYIOIIKE
NOHATUSA  TIPU  ONMCAaHWUU  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX U  OpPraHUYECKUX BELIECTB U  UX
IIPEBPAILCHNI; BBISBIIATH B3AMMOCBSI3b XUMUYECKNX 3HAHUI

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

COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XUMHUHM U TPUBUAIIbHBIE Ha3BAaHUS BAKHEUIITUX
BEIIECTB  (PTWIEH,  aleTWIeH, TJulepuH, (eHon,
dbopManbaerua, yKCycHas KHCIOTa, TJIMIWH, yTrapHBIN Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, TalieHass W3BECTb, HETalleHas
U3BECTh, MMUThEBASI COJIa U JPYTUX), COCTABIATH (OPMYIIBI
HGOpFaHI/I'-IeCKHX nu OpFaHI/IquKHX BCIICCTB, ypaBHeHI/ISI
XUMHYECKHUX PEAKIH, 00BSCHSATh MX CMBICI; TOATBEPKIATh

co0ecel0BaHKE, TECT, IPAKTHYECKHE
paboTHI.
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XapaKTEepHBIE XUMHYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMU M 3alHCIMH
YpaBHEHUN XMMHUUYECKUX PEaKIUi

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTh  M3YUYEHHBIX
HEOPraHWYECKUX U OpPraHMYEeCKHUX BELICCTB K
ONpEENIEHHbIM  KjlaccaM MW TpylnaM  COEIUHEHUH,
XapaKTEepU30BaTh UX COCTAB U BaKHEHIINE CBOMCTBA

V-4. Ornpenenarpb BUJIbI XUMHUYECKUX CBsI3€Ei
(KoBaJIeHTHas1, HOHHAs, METAJNINYECKasi, BOJOPOIHAs), THUIIBI
KPUCTANTMYECKUX PELIETOK BEIIECTB; KIacCHU(PUIUPOBATH
XUMHUYECKHE PEAKIIUN

V-5. TIpoBoaUTh pacyeThl M0 XUMUYECKUM (opMysiaM U
YPaBHEHHSAM XHMHYECKUX PEaKIMi C HCIOIb30BAHUEM
(¢u3MUeCKUX BEIMYHMH, XapaKTEePU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMabHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMHUUYECKNE 3HAHUA Ul NIPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBaTb ¥  BBIIOJHATH  XMUMHYECKUU
OKCIEPUMEHT (KAueCTBEHHbIE pEaKlMU Ha KATUOHBI H
aHUOHBI,  (YHKIMOHANbHbIE  TIPYIIbl  OPraHUYECKUX
COCIMHEHUN JeHarypauus O€JIKOB IIpU HarpeBaHHH,
[[BETHbIC pEaKIUH OEJIKOB; MPOBOIUTH PEAKIMU HOHHOTO
oOMeHa, OIpenensTh Cpeay BOJHBIX pPacTBOPOB, peLIaTh
JKCIIEPUMEHTAJIbHBIE 3a/1a41 Ha pacro3HaBaHHe
HEOPraHMYeCKUX U  OpPraHMYeCKHWX  BEIIECTB) B
COOTBETCTBUHM C IPAaBUJIAMM TEXHHKH O€30HMACHOCTH MpHU
oOpaiteHun c BEIIECTBAMU u 71a00pPaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO
JKCIIEPUMEHTA B dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIMHA U (HOPMYIMPOBATH BHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB

V-7.  AHanu3upoBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
MOJIyYa€MYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuy, cetb IHTEepHEeT U Apyrue)

V-8. CobnronaTh npaBuja 9KOJIOTUYECKU
1es1ecoo0pa3HOro  MOBEIEHUS B OBITY U TPYAOBOM
JESTEIbHOCTH B II€JIIX COXPAaHEHHUS CBOETO 370POBbS U
OKpYXKarolled NPUPOAHON CpEIbl; YYUTHIBATh OIACHOCTD
BO3JCHCTBUSI HAa JKUBbIE OpPraHU3MbI  OIPENEIECHHBIX
BEUIECTB, IIOHMMAas CMBICI IIOKa3aTessd IpeAeibHON
JIOTTYCTUMON KOHIIEHTpAluU

¥-9. Branere OCHOBHBIMHM METO/IaMH HAay4YHOTO ITO3HAHUS
BEIIECTB W  XUMUYECKMX  SIBIICHUM  (HAOJIOJCHHE,
U3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAaHKE); BIAJCTh
CHUCTEMOM 3HAHWI O METOJaX HAYYHOT'O MO3HAHUs SBJICHUI
IPUPOJBI, HCIONBb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU MPUMEHSITh 3TH 3HAHUA npu
DKCIEPUMEHTAJIbHOM MCCIEAOBAHUM BEIIECTB M JUIA
OOBSICHEHUS XMMHUYECKUX SBJICHUH, HMEIOLIUX MECTO B
IPUPOJIE TPAKTUYECKOM JESITEIbHOCTH YEJNOBEKA M B
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IIOBCEIHEBHOM KU3HU.

3Hanus

3-1. Brnagerp cuctemMol XMMHUYECKUX 3HAHHUW, KOTOpas | coOeceloBaHUE, TECT, MPAKTUYCCKUE

BKJIIOYAET: OCHOBOIIOJIATAIOLIME TOHATHS (XUMHMYECKHH | paboThI.
DJIEMEHT, aToOM, 3JCKTPOHHAas 00oJiouka atoma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTaIM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD, CTETEeHb
OKHCIICHMsI, XMMHUYECKas CBsA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIA 00bEM, YIIIEpOJHBIN CKeleT, (PyHKIHMOHAIbHAS
rpymnmna, pajaukai, HU30MepHs, U30Mepbl, I'OMOJOTHYECKUI
psn, TOMOJIOTH, YIJIEBOJIOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllie COEAMHEHUs, OUOJOTMYECKU aKTHUBHBIE
BelecTBa (YIaeBOMbI, KUPBI, OCIKH), MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTANIMYECKAsl PEIIeTKa, THUIbI XWMHYECKHUX pPeaKIuit

(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 9K30- u
SHJIOTEPMHYECKHE, PEaKIUd HOHHOTO OOMEeHa), pPacTBop,
JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS

JUCCOLMAIUS, OKHCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb
XUMHUYECKON peaklMy, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHHSI OpPraHUYECKUX
BemiectB  A.M.byriepoBa, Teopusi 3IEKTPOIUTUYECKOM
nucconmanuu, Ilepmognueckuit 3axkoH J[.M.Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU.

3-2. CdopMupoBarh MpPEICTABICHUS: O XHUMHUYECKOM
COCTaBJISIIOLIECH €CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJIU
XUMHUHM B TO3HAHUU SBIEHUN MPHUPOABI, B (popMHUpOBAHUHN
MBIIUICHUSI M KYJIBTYPHl JHYHOCTH, €€ (YHKIHOHAIHHOMN
IPaMOTHOCTH, HEOOXOAUMOW JJsl peleHHs] MPaKTUYECKUX
3a7lad ¥ DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JIs1 UHBAJIUJIOB U JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA

OOyuenne 0OydyaroOIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBSI NPH HATUYUH
3asBJICHHUS  OCYILECTBISIETCS Ha OCHOBE aJanNTHPOBAaHHOW pabouell mporpaMMmbsl ¢
UCTOJIb30BAaHUEM  CHEIMAJIbHBIX METOJO0B OOy4eHHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTUSA, WHIMBUIYaTbHBIX
BO3MOXHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B mensx ocBoeHWst y4eOHOH mporpamMMbl AMCHUIUIMHBI WHBAIHIAMH M JIAIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs Kotek obecnieunBaer:

— JUIsl MHBAJIMJOB M JIMII C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbS IO 3PEHUIO:
pasMeleHre B JIOCTYNHBIX JJIs1  OOy4aromMXCsl, SBJSIIOIIMXCSA — CHEMBIMH WM
CJIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHON ¢opMme clpaBOYHON HHOpMAIUU O
pacriucaHMM  y4yeOHBIX  3aHATHH;  NPHUCYTCTBUE  AaCCHUCTEHTA,  OKa3bIBAIOLIETO
oOydaronieMycsi HEOOXOJMMYI0 IIOMOIb; BBINYCK aJbTEPHATHBHBIX  (OpPMATOB
METOJMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);
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-~ s VHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI IO CIYXY:
HaJUIe)KAIIMMH 3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEACHUE HH(POPMAIIHH;

- JUIi MHBAIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3[0POBBS, HMECIOIIHX
HapyIICHHUs] OMOPHO-IBUTAaTEIBHOTO almapaTa: BO3MOXHOCTb OECIPEIsTCTBEHHOTO
J0CTyna OOydJarouuxcsi B ydeOHble IOMEHICHHS M Jpyrue IMOMEUIeHHs y4eOHOro
KOpITyca, a TaKKe NpeObIBaHNUE B YKA3aHHBIX OMCLICHHSX.

OO6pazoBanue 00YJarOIIUXCS ¢ OTPAHUICHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOyYaIOIIUMUCS, TaK U B OTAEIbHBIX IPYIIaxX UIH B
OTAEJBHBIX OpraHu3alusX.
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