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1. HACIHIOPT MPOI'PAMMBI YUYEBHOM JUCHUIIJINHBI
XUMUA

1.1. Ob61acTh NPUMEHEHHUS POrPaAMMBI
[TporpamMma yueOHON NUCHUTUIHHEI SIBISIETCS YacThIO MPOTPaMMBbI TIOJTOTOBKU
CHEIHMAUCTa CPEAHETO 3B€Ha B COOTBETCTBUU ¢ DenepaabHbIM TOCyAapCTBEHHBIM
00pa3oBaTeNbHBIM  CTAaHAAPTOM CpPEAHEro Mpo(ecCHOoHaIbHOIO 00pa3oBaHUsA
CIELUAIBbHOCTU
09.02.01 KoMmnproTepHBIE CHCTEMBI U KOMIUIEKCHI

1.2. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHAILHOM
o0pa3oBaTeJIbHOM  NPOrpamMMbl:  JUCHUIUIMHA  OTHOCUTCS K  TpyIIe
00111e00pa30BaTeNIbHBIX JUCIIUTLUINH.

1.3. leau u 3aga4u JUMCUMILVIMHBI — TPeOOBaHUSL K Pe3yJbTaTaM OCBOEHHSA
TUCHUIIHHBI:

OcBoeHHME coOJiepXKaHUS YYEOHOM JUCHUIUIMHBI «XUMUS», 00ecrneuynBacT
JOCTHKEHHE CTYICHTAMU CIICAYIOIINX PE3yIbTaTOB:

. JIMYHOCTHBIX:

- YyBCTBO TOPAOCTH M YBAKEHUS K HCTOPHH U TOCTIKCHHUSIM OTCUECTBCHHOU
XUMUYECKON HAyKH; XHUMHYECKH TPaMOTHOE TOBEACHHWE B MPOQeCCHOHATBHOU
NEATETLHOCTH W B OBITY TMpPH OOpAIIEHWH C XUMHUYCCKHMH BEIIECCTBAMU,
MaTepragaMH U MPOLeCCaMu;

: TOTOBHOCTH K MPOJIOKEHUIO 00pa30BaHus U MOBBIIICHHS KBATHU(UKAIINH
B M30paHHON NpodecCUOHATBFHON NEeSITeTbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIIUN B ATOM;

- YMEHHUE HCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHOW XMMHUYECKOW HAYKU U
XUMUYECKUX TEXHOJOTUN JUIsl TIOBBIIIEHUS COOCTBEHHOTO HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,

. MeTanpeaMeTHbIX:

- UCIIOJIb30BAaHUE PA3JIMYHBIX BHUIOB TI03HABATCIBHOW JIEATEILHOCTH U
OCHOBHBIX MHTEIICKTYaIbHBIX Orepalnii (MOCTAaHOBKHU 3a/1auu, (OPMYITUPOBAHUS
THIIOTE3, aHAIM3a U CHHTE3a, CPaBHEHUS, 0000IICHHUS, CHCTEMAaTH3aIuH, BEISIBIICHUS
MPUYUHHO-CJICICTBCHHBIX CBS3€H, TOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJIOB)
JUTSL PEIIICHUs TIOCTABJICHHOHN 3a/1aui, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS
(Habmro/IeHrsI, HAYYHOTO ASKCIIEPUMEHTA) ISl U3YUYCHUS Pa3UYHBIX CTOPOH XU-
MUYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIUMOCTh CTaJI-
KUBAThCS B MPOPECCHOHAIBHOM cdhepe;

- WCIIOJIb30BAHUE PA3TMYHBIX WCTOYHHKOB JJII TOJYYCHHUS XUMHUYECKOU
uH(OpMAIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH JJIS JOCTHKEHHUS XOPOIIHMX
pe3ynbTaToOB B MpodeccuoHanbHOU chepe;

* IpeMeTHBIX:

- chopMHUPOBATh MPEJCTABICHUS O MECT€ XHMHH B COBPEMEHHOW Hay4HOM
KapTHHE MHpa; MOHMMAaHHWE POJM XMMHHM B (POPMHUPOBAHMUU KpPyroszopa U (pyHK-
IIMOHATTFHOW TPAaMOTHOCTH YeJI0OBEKa ISl PEIICHUS TPAKTHUECKHUX 3a7ad;



- BJIAJICHUE OCHOBONOJAralOUMMU XMUMHWYECKUMU IOHATUSAMHU, TEOPUSAMH,
3aKOHAMM UM 3aKOHOMEPHOCTSIMU; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHHE OCHOBHBIMU METOJIaMHU HAy4YHOT'O ITO3HAHUS, UCIIOJIb3yEMBIMU B
XUMHUH: HaAOMIOEHUEM, OINHUCAaHUEM, HW3MEpPEHUEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaThIBaTh, OOBIACHATH PE3YJbTAThl MPOBEACHHBIX OMBITOB U J€NIaTh BHIBOJBI;
TOTOBHOCTh M CIOCOOHOCTh MPUMEHATh METOAbl MO3HAHUS MpPU PELICHUU
IIPAKTUYECKUX 3a]1a4;

- chopMUpOBaTh YMEHHsI J1aBaTh KOJIUYECTBEHHBIC OLIEHKH U MPOU3BOIUTH
pacydeTsl 10 XUMUYECKUM (HOpMyJiaM U YPaBHEHUSM;

- BJAJICHUE TMpaBUJIaMM TEXHUKH O€30MaCHOCTH NpPH HCIHOIb30BAHUU
XUMHUYECKUX BELIECCTB;

- c(OpPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO0 OTHOIIEHHUIO K XUMHUECKON
uHpoOpMaIny, MOITy4aeMON U3 pa3HbIX HCTOYHUKOB.

B pesyabTare 0CBOCHHMS IUCHHUILIMHBI 00y4AIOLIUIICH 10JKeH YMETh:

e Ha3bIBATh: MU3YUYCHHBIC BEIIECTBA 110 TPUBHUAJIBHOW WIIM MEKIYHAPOIHOU
HOMEHKJIATypE;

e OnpeaeJATh: BAJICHTHOCTb U CTEIIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB,
TUIl XUMUYECKOU CBSA3U B COCAUHEHHUAX, 3apsAl HOHA, XapakTep Cpeasl B
BOJAHBIX pAacTBOpax HEOPraHWYECKUX U OPraHUYECKUX COCIAUHEHUH,
OKHCJIUTENIb U BOCCTAHOBUTEIb, IIPUHAIJICKHOCTh BEIIECTB K pPa3sHbIM
KJIaCCaM HEOPTraHUYECKUX U OPraHUYECKUX COCINHEHUN;

® XapaKTepPU30BaTh: JJIEMEHTHl MAJIBIX MEPUOJOB IO KX IOJIOKEHHUIO B
[lepuonnueckoii cucreme .M. Menneneesa; o0uiye XuMU4YECKUE CBOMCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB  HEOPraHMYECKHUX U
OPTraHUYECKUX COEIUHEHUN; CTPOCHUE U XUMHUYECKHE CBOMCTBA U3YUYECHHBIX
HEOPTaHUYECKUX U OPTAaHUYECKUX COEAUHEHNN;

e O00BSICHATH: 3aBUCHMOCTb CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHMS,
NPUPOAY XMMHUUYECKON CBSI3M (MOHHOW KOBAJICHTHOM, METAJUIMYECKOM U
BOJOPOJIHOM), 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIMU U IMOJOKEHNE
XUMHUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

¢ BBINOJHATH XUMHYECKHI IKCIIEPUMEHT: 110 PACIIO3HABAHUIO BAKHENIIINX
HEOPraHMYECKHUX U OPTaHUYECKUX COCTUHEHUM;

® MPOBOAMTb: CAaMOCTOSITEJIBHBIII TOMCK XMMHYECKOM uHGpOpMaluu ¢
HCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAy4YHO-IOMYJIAPHBIX W3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHEeTa); HUCHOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJOTHM il 0O0pabOTKM U Tepeladyd XHUMHUYECKOH
uH(OpPMaLIMU U €€ MPeICTaBICHUS B pa3IMYHbIX opmax;

e CBA3bIBATh: W3YYEHHBI Marepual co CcBoed mpodeccuoHaIbHOM
NEATEIBHOCTBIO;

® pelIaTh: PACYETHBIC 337aUl N0 XUMHUYECKUM (POpMysIaM U ypaBHEHUSIM;

HCIOJIb30BATh TPHOOPETEHHbIC 3HAHUSL M YMEHHMS B NPAKTHYECKOM

NAeATeJbHOCTH U MOBCEAHEBHOM 'KU3HU:

® i OOBSICHEHUS XUMUYECKUX SIBJICHUM, MPOUCXOIALIUX B MIPUPOAE, ObITY U HA
IIPOU3BOJICTBE;



® ONpeleNeHUsT BO3MOXKHOCTH TIPOTEKAHHWS XHUMHYECKUX TPEBpaAIlIEHUH B
Pa3TUYHBIX YCIOBHUSAX M OLIEHKHU MX MOCJIEICTBHIA;

® DKOJOTHYECKU IPAMOTHOTO TTOBEACHUS B OKPYIKAIOIIIEH CpEJIe;

® OIICHKHU BJIUSIHUSI XMMHUYECKOTO 3arpsi3HEHUs OKpYKalolel cpe/ibl Ha OpraHu3M
YyeJIoBeKa U JIPyTre *KUBbIE OPraHU3MBI;

e (e30macHOTO OOpallleHHs] C TOPIOYMMU W TOKCHYHBIMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

® TMPUTOTOBJICHHUS PACTBOPOB 3aJaHHOM KOHIIGHTpAluu B OBITY H Ha
MIPOU3BOJICTBE;

® KpPUTUYECKOW  OIEHKM  JOCTOBEPHOCTHM  XHMHYECKOW  HH(opmaiuwu,
MOCTYTAOIIECH U3 pa3HbIX UCTOUYHUKOB.

B pe3yiabTarte ocBOeHMS IMCUMILIUHBI 00y4AIOMIUICA 10/IZKEH 3HATh:

e Ba)kHeililllMe XUMHYECKHE MOHSITUS: BEIIECCTBO, XUMUYCCKUI JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAS U MOJICKYJIIpHAS MACChl, HOH, aJUTOTPOIIHS,
W30TOTIBI, XUMUYECKAs CBS3b, JIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTh, CTEIICHb
OKHCJICHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM ra3000pa3HBIX BEIIECTB,
BCIIIECTBA MOJIEKYJSIPHOTO ¥  HEMOJICKYJIIPHOTO CTPOCHHS, PACTBOPHI,
AIIEKTPOJIUT U HEIJIEKTPOJIUT, IICKTPOJIUTUUYECKAS TUCCOIHAIINS, OKUCIUTEIh U
BOCCTAaHOBUTENb, OKUCIIEHUE W BOCCTAHOBJICHHUE, TEIUIOBOM 3P dEKT peakiiuw,
CKOPOCTh XMMHYECKOW pEakIuu, KaTaliu3, XUMUYECKOE paBHOBECHE,
YTJIEPOJIHBIN CKEJET, PYHKIIMOHANIbHAS TPYIIa, U30MEPHs, TOMOJIOTHS;

® OCHOBHbIE 3aKOHBI XHMHUM: COXPAaHEHHUS MACChl BEIIECTB, TIOCTOSHCTBA COCTaBa
BemiecTs, [lepnonnueckuii 3akon 1.11. Menaeneena;

® OCHOBHbIE TeOPpHMM XHMMHMH; XHMHUYCCKOW CBS3H, OJJICKTPOTUTHICCKOU
JUCCOTTMAITIH, CTPOCHUST OPTaHUYECKUX M HEOPTAaHUUECKUX COCTMHCHHM;

e Ba)KHelilllMe BelIECTBA W MAaTepHAJIbl: BAKHEHUIINE METaUIbl U CIUIABHI,
CEpHasi, COJIsTHAs, a30THAsI U YKCyCHAsl KUCJIOTHI; OJIarOpOIHbBIE Ta3bl, BOAOPO/I,
KHCIIOPOJ, TaJIOT€HbI, MIEJIOYHbIE METAUIbl; OCHOBHBIC, KHUCJOTHBIE U
amM(pOTEepHbIC OKCUJIBI U TUIAPOKCHUJIBI, IIEIOYH, YTIACKUCIBIM U yTapHBIM Ta3bl,
CEpHHCTHIN T'a3, aMMHAK, BOJIa, TPUPOIHBIN Ta3, METaH, 3TaH, STUICH, alleTUJICH,
XJIOpU HaTpHsi, KapOOHAT W TUAPOKApOOHAT HATpHs, KapOoHaT U Qocdar
KaJblusg, OCEH30J, METAHOJI WM JTaHOJ, CJIOXKHBIC S(UpHBI, >XHUPHI, MbLIA,
MOHOcaxapu bl (TII0K03a), AUcaxapu bl (caxaposa), mojmcaxapuibl (Kpaxman u
IEJUTI0JI03a), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKU, UCKYCCTBEHHBIC U CHHTCTUYCCKHE
BOJIOKHA, Kay4yKH, TJIaCTMAcCCHI,

1.4. PexkomenayemMoe KOJHYECTBO 4YacOB HAa OCBOCHHME MPOIrPaMMBbI
TUCHUNTHHBI:

MaKCHMaJIbHOM yueOHOM Harpy3ku odyuaromierocs 117 gacos, B TOM 4HCIIE:
00s13aTeNIbHON ayIMTOPHOU yueOHOM Harpy3Kku oOydaromierocsi 78 4acos;
caMOCTOsITeNIbHOM paboThl oOyuaromierocs 39 yacos.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUILJINHBI
2.1. O0beM yueOHO# JTUCHMILUIUHBI U BUAbI Y4e0HOI padoThl

Bup yueOHo# padoThI Oovem uacos
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 117
Oo0s13aTesibHAs AyIUTOPHAs YueOHAasi HArpy3Ka (Bcero) 78
B TOM YHUCJIE!

Ja00paTOpPHBIE 3aHATHUS 20
KoHTtposnbHas padoTta u 3a4er 4
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 39
B TOM YHCJIE:

CocraBiieHue rioccapus 1o TeMam 10
Pemenne 3a1a4 u ynpaxHEHUHN 110 TEME 12
Co3zzatp Mpe3eHTalHNIo 0 TEME 12
Hanucanue pedepaToB no reMam 5

HUmozcosas ammecmayus 6 ghopme ouppepenyuposarnnoco 3auema




2.2. TemaTu4yecKui IJIAH U COAePKaHNe 001Ie00pa30BaTEIbHON YU4eOHOH TUCHHUIIIMHBI « XHMH»

HaunmeHoBaHue Coaepixanue yueOHOro MaTepuaJa, JabopaTopHbie padoThl U Jdomamnee O0bem Yposennb
pa3aesioB M TeM NPaKTHYeCKHEe 3aHATHS, CAMOCTOSITeIbHAasl padoTa 00y4armuXcs 3ajaHue 4acoB OCBOCHUA
1 2 3 4 5
BBenenmne BBenenmne 0O1,¢.3-6 2 2
Hayunble MeTOObl 1O3HAHMA BEUIECTB W XHWMHUYECKUX sBIeHUH. Ponb
9KCIIEPUMEHTAa U TEOPUU B XUMHUHU. MOAEIMPOBAHUE XUMHUYECKHX IPOLIECCOB.
[IpaBuiia TexHUKH 0€30MaCHOCTH MpHU padoTe B KAOMHETE XUMUHU.
Pa3nes 1. O0mas 1 Heopranmuyeckass XuMHs
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia
OcHoOBHbBIE IIOHATHS U 1 OcHoOBHbIE IOHATHUS M 3aKOHbI XUMHH O1,c .8-19 2 1
3aKOHbI XUMHH BemectBo. AtoM. Monekyna. XuMHUYECKHM 3IEMEHT. AJIIOTPOIIHUS.
IIpocteie  w  cioxHble — BemecTBa.  KauecTBEHHbI U
KOJIMYECTBEHHBI COCTAaB BEIIECTB. XUMHUYECKUE 3HAKU U
¢dopmynbl. OTHOCHTENBHBIE aTOMHAas W MOJIEKYJISIPHAs MAacChl.
KonunuecTBo BemiecTna.
2 OcHOBHbIE MOHATHS ¥ 3aKOHbI XUMHUH Ol,c .8-19 2
BemectBo. AtoM. Monekyna. Xumuueckuii anemeHT. Amiorponus. | Bemmonnenne C.p.
[Ipocteie u  cnoxuble  BemectBa.  KawyecTtBeHHbId  u | Ne |
KOJIMYECTBEHHBIM COCTAaB BEUIECTB. XHMHUYECKUE 3HAKU W
¢dopmynbl. OTHOCUTENbHBIE AaTOMHAs M MOJIEKYJISIpHas Macchl.
KonnuecTBo BelecTna.
CamocrositenbHas padora Ne 1 CocTtaBUTh rioccapuil o teme 4
OCHOBHBIE NIOHATHUSA U 3aKOHBI XUMHUH
Tema 1.2 1 Ilepuoanuecknii 3akoH u  I[lepmoamueckass  cucrema | Ol , c. 19-27 2 1
Ilepuoanyeckuii 3aK0H U xumuyeckux iemeHToB /.M. MeHnae/ieeBa 4 CTpOEHHE aTOMA.
Ilepuoanyeckas Otkpeitue  JI.MI. MengeneeBsim  Ileproguueckoro  3akoHa.

CUCTeMa XUMHYECKHUX
3JjiemenToB /..
MenpeJieeBa u CTpoeHH e
aToma

[lepuognueckuit 3axkoH B dopmynupoBke JI.M. Mennaeneesa.
[lepuonnueckas TabaMIa XMMUYECKUX JIEMEHTOB — rpaduueckoe
oToOpakeHue HEPUOINIECKOTO 3aKOHa.
CrtpykTypa mepUOAMYECKON TaOMUIBl: TMEepHOAbl (Mayible |
0o0JbI1Ke), TPYIIBI (TJ1aBHAS U TOOOYHAs).




2 Ilepuoanyeckuit 3akoH u  Ilepuoamyeckass  cucrema
xummn4yeckunx 3jemMeHToB .M. MeHeeeBa u CTpoeHne aToMa.
Crpoenue atoma u nepuoauueckuil 3axkoH J[J. Menneneesa.
ATOM — cnoxHas dYactuma. Sapo (IpOTOHBI U HEUTPOHBI) U
aseKTpoHHast obonouka. M3ortombel. CTpoeHHE SJIEKTPOHHBIX
000JI0YEK aTOMOB 3JEMEHTOB MaibiX MepuooB. OcobeHHOCTH
CTPOCHUS 3JEKTPOHHBIX O0O0JIOUEK aTOMOB 3JEMEHTOB OOJBIINX
MepuoI0B (MepexX0aHBIX AeMeHTOB). [loHsTHE 00 OpOUTANIX. §-, p-
u d-Opburtanu. DeKTpOoHHbIE KOH(PUTYPALIUH AaTOMOB XMMHYECKIX
JJIEMEHTOB

Ol,c. 19-27

Brimmonnenue C.p.
Ne 2

JlabopaTopHnasi padora Ne 1 MonenupoBanue nocrpoeHus llepumonuueckoit
TaOJIULBI XUMUUECKUX JIEMEHTOB.

Odopmnenue
otueta o JL.p. 1

CamocrositesibHass  padora Ne 2 CocraButh
Pemenne 3anau u ynpaxHeHul 110 TEMe.

I‘J'IOCCEIpI/Iﬁ o  TEMC.

Tema 1.3.
Crtpoenue BemecTrBa

Coaep:xanue yueOHOro MaTepuaJia

1 CTtpoeHue BemniecTna Ol, c. 28-50
Bunbl  xummyeckux cBa3eil. Tumbl  KpPUCTAUIMYECKUX  PELIETOK.
ArperaTHble COCTOSHUSI BEIIECTB U BOJOPOAHAsS CBs3b. UHCThIC BEIIECTBA
U cMecH. JIucnepcHbIe CHCTEMBI.

JlaGopaTtopHas pa6ora Ne2 IlpurorosieHue cycrnens3un kapooHara kajibuus B Boge. | OpopmieHue

Ilony4yeHnue smyabcu MOTOPHOI'O Macia.
O3HaKOMJIEHUE CO CBOMCTBAMU JAUCIIEPCHBIX CUCTEM.

otuera 1o JL.p. 2

Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia
Boaa. PacTBopsi. 1 Bona. PacTBopsi. Ol, ¢.50-53
JNeKTPOIHTHIECKASE Bonma. PactBopel. PactBopenue. Boma kak pactBopurens. | Bemonnenue C.p.
ACCOHAIHL. PacTBOpUMOCTB BELIECTB. Ne 3
2 DJIEKTPOJIUTHYECKAS] JUCCOLHALMS. Ol1, ¢.53-58
DeKTpoIuTHYEeCKast JICCOLIMALIHS. DIEKTPOITUTHI "
HEDJICKTPOJIUTHL
3 JJIEKTPOJIMTHYECKasi  aucconuanmsa.  Onekrpoiutnueckas | O1, ¢.53-58
JVCCOTHAITNS. DIIEKTPOJIUTHI U HEAIEKTPOIIHTHL.
JlaGopatopuas  paGora Ned  «IIpuroroBnenue pactBopa 3amaHHO# | OdopmieHue
KOHLICHTPALIUN». oruera 1o JI.p. 3




JlabopaTopuasi paGora Ne 4 «Peakumm wnoHHOro OOMEHa B pacTBopax
ANEKTPOJIUTOBY.

Odopmiienne
otueta o JL.p. 4

CamocrositeibHas padora Ne 3 PenieHue 3a1a4 U ynpaXHEHUH 110 TEME.

Tema 1.5. Conep:xanue yueOHOro MaTepuaJia
Knacendpuxanus 1 Kiaccu(pukanusi HeOPraHMYECKHX COeIMHEHMI U HX CBOICTBA. 01, ¢.81-108
HEOPraHUIE€CKUX Kucnorst m ux cBoicrBa. KHCIOTBI Kak 3JIEKTPOJIUTHI, HX
COeIMHEHMIT M MX KIaccupukammss 1O  PA3UYHBIM  NpU3HAKaM. XUMHUYECKHE
CBOMCTBA. CBOMCTBA KUCJIOT.
2 Kinaccndpukanus HeopraHu4ecKux coeIMHeHnI U UX CBOICTBA. 01, c.81-108
OcHoBanus U ux cBoiicTBa. OCHOBaHMSI KakK SJEKTPOJIMTHI, HUX
KnaccupuKalusg 1O Pa3lIuyHbIM  MpHU3HAKaM. XHUMHYECKUE
CBOWCTBA OCHOBAaHMI
3 Kunaccndpukanus HeopraHu4ecKux coeIMHeHni U UX CBOICTBA. O1,c. 81-108
Comu u ux cpoiictBa. Conu kak auekTpoiauthl. Conu cpenuue, | Bemmonunenune C.p.
KUCJIbIE M OCHOBHbIC. XMMHUYECKH CBoOWcCTBa cojed. ['maponus | Ne 4
cosieii OKCHUIBI U X CBOMCTBA. XMMHUUYECKHE CBOMCTBA OKCHIOB.
JlaGopaTopnas pa6ora Ne 5 «Xumudeckue cBoricTBa KucioT Ha mpumepe HaSOu» Odopmnenne
otyera no JL.p. 5
JlaGopaTopuas padora Ne 6. «KauecTBeHHBIE peakiiuu Ha — KapOoOHaT,- cynbdar, OpopmieHne oTueTa
XJIOpUA , -hocdat aHUOHBDY. no JL.p. 6
CamocrositeibHass  padora Ne 4 CocraBuTh TIjoccapuili 1Mo  TeMe.
Co3pare mpe3eHTauuMi0 10 Teme: « [IpuMeHeHHe OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHHI B TBOCH Mpodeccrumy
Tema 1.6 Coaepsxanue y4eOHOro MaTepuasa

XuMHUYeCKHe peaKiuu.

1 XHMHYeCKHEe peaKInu. Ol,c.58-72
OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. Crenenb
okucneHus. OKUCIUTENb U BOCCTaHOBIIEHHE. BoccraHOBUTEND U
OKHCJICHHE.

2 XUMHYeCKHe peaKkuuu. Ol , ¢.58-72

CxkopocTs XUMHUYecKuX peakunii .O0paTuMOCTh XUMHYECKUX PEAKIIHHA.

Brmonnenue C.p.
Ne 5

JlaGopaTopnasi pa6ora Ne 7 «OOpaTUMOCTh XUMUYECKUX PEAKITUII

Odopmnenue otyeta
no JL.p. 7

CamocrosiTeibHasi padota Ne S Pedepar 3nauenne OBP B Hayke u TexHuKe




Tema 1.7
MeTajibl 1 HEMETAJLIbI.

Coaep:xanue y4eOHOro MaTepuaJia

1 MeTasibl. O1,c. 72-77
OcoOenHoctr cTpoeHUs aroMoB. Du3WUECKHEe W XHUMHYECKUE
CBOICTBA.

2 HemeTtaJbl. 01, c.77-81
OcobenHoctu cTpoeHus: aTomMoB. dDusnueckne W xXumudeckue | Bemomnenue C.p.
CBOIICTBA. Ne 6

JladopaTopHas padora Ne 8. Ilonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Odopmnenue
otuera 1o JI.p.8

JlabopaTopHas padora Ne 9. Pemnienue skciepuMeHTAIBHBIX 337124

Odopmnenue oTyera
o JI.p. 9

CamocrositeibHast padora Ne 6

CocraBute  rnoccapuii  mno  temMam: «Meramby  u «Hemeramae.
Pedpepar «Ilonstre o metamryprun. [lupomeramayprusi, THAPOMETAIUTYPTHS U
anekTpomeTautyprus. CrijaBsl YEpHBIE U IIBETHBIE. »

Pazjnen 2. Oprannyeckasi XuMusi

Coaep:xxanue yueOHOro MaTepuaJia

Tema 2.1.

OcHoBHBIE IOHATHS
OpraHnvyecKoi XUMHUH U
TeOpUs CTPOEHUSI

1 OcHOBHbBIC IOHATHS OPraHUYECKO XMMHMH U TEOPUSI CTPOCHUS
OpPraHn4yecKMX coeMHeHu

Hpe/:[MeT OpFaHquCKOﬁ XHUMUU. TeOpI/IH XUMUYCCKOIro CTPOCHUA

Ol ,c.110-119
Bemonnenue C.p.
Ne 7

OpPraHMYecKHX opranunueckux BemecTB A.M. bytnepoBa. M3omepuss opraHuueckux
CoeMHEeHMit coenuHenuil. Knaccudukarus opranndeckux Bemects. Knaccudukarms
peakLuii B OpraHNyecKOi XUMHH.
JlabopaTtopnass pabora Ne 10 «M3zroroBnenne wmopaenedt  mosekyn OdopmieHue oTyera
YIJIEBOJIOPOAOBY» o JI.p. 10
CamocrositeibHass pabGora Ne 7 Pemenue ynpakHeHM 10 HadajaMm|
HomeHknarypsl [UPAC.
Coaep:xxanue yueOHOIro MaTepuaJia
1 Auikanbl J'omonornueckuil psp ankaHoB. M3omepuss m HOMeHKknatypa Ol , c. 120-127
Tema 2.2. ankaHoB. [Tomyuenne, xumMudeckne CBONCTBA M IPUMEHEHHE aJIKaHOB.
Yr/1eBoA0POabI M HX 2 Aukensl .J'omonornueckuil psi ankeHoB. M3omepust u HomenknarypaDl , c. 127-133

NPUPOAHBIE HCTOYHUKHU

XuMuueckue cBorcTBa ankeHoB. [lonydeHue u mpuMeHeHue.




3 AJIKHHBI .['omonoruueckuil psan. Wzomepus u HomeHknarypa. Xumudeckue Ol , c. 133-138
cBoiicTBa. [lonyyeHnue u npuMeHeHue.
4 Apensl .I'omonorudeckuii psn. M3omepus u Homenkinatypa. Xumuueckue | Ol ,  ¢-138-143

cBolicTBa. [loyueHue v MpUMeHEHHUE.

Brimmonnenue C.p.
Ne 8

JlabopaTopHnas padora Nell OsHakomileHHE C KOJUICKIIMEH 00pa3IoB HEDTH U
NPOAYKTOB ee mepepaboTku. O3HAKOMIICHHE C KOJUIEKIMEH KaydyyKoB U
o0pa3iamMu u3/IeHid U3 Pe3UHBI.

Odopmienue otuera
o JL.p. 11

CamocrositesibHass padora Ne 8 Ilpesenranus
YIJIEBOJOPOAOB HUX MPUPOIHBIC HCTOUYHUKH.

«ObnactT TpUMEHEHUus

Coaep:xxanue yueOHOro MaTepuaJia

1 Cuonptel. @enou. Cruptel. @enoi..l'omonornueckuii psaa. Mzomepus u
HOMEHKJIaTypa. XuMU4YecKue cBoicTBa. [loyyeHue u npuMeHeHue. Ol1, c. 143-148
2 Aabgeruabl.  Anpneruasl.  ['omonormueckuit psan.  WMsomepus U
HOMEHKJIaTypa. XuMudeckue cBoiicTa. [lonyueHre u npuMeHeHne O1, c. 148-153
23 3 KapGonoBble kuciaorbl. Cioxnble 3¢upbl KapOonosele kuciotsl | Ol , c. 153-158
Tema 2. I'omonorunyeckuit psan. 3oMepust u HoMeHKIaTypa. XMMUYECKHUE CBOMCTBA,
Kucaopoaconepixamue [Tonyuenue u npuMerenre CroxHbie 3QUpsI
Oprannyeckue 4 Kupsbl. YriaeBoabl. XXKupsl. YrieBos!. Ol , c. 158-170
COCTHHEHM Bemonnenue C.p.
Ne 9
JlaGopatopHas padora Ne 12. «CBoICTBa yKCYCHOU KUCIOTBI) Odopmiienne
otuerta o JL.p. 12
JlabopaTopHnas padora Ne 13. «CoiicTBa KuCIopoacoaepKanmx oprannyeckux, OpopmieHue
COCTMHCHUN otuera o JL.p. 13
CamocrositeibHasi padora Ne 9 Pedepar «AJKOronusm, €ro HocieaCTBUS U
MPEAYTIPEKICHUE
[Ipe3enTanus «3HaueHUE yIIIEBOIOB B )KUBOW MPUPOJIE U KU3HU YEIOBEKA
Conep:xanue y4eOHOIro MaTepuaJa
1 A3oTcoep:kamue opraHuyeckue coeguHeHusi ['omonornueckuit | Ol ,c 171-179
Tema 2.4. psan npenenbHbX amMuHOB. [lonmyueHue u xumuueckue cpoiictBa | Beimonnenue C.p.

A3oTconepaxanimue

AMHWHOB. ApOMaTI/I‘-ICCKI/Ie aMHUHBI. AHUIMH. AMMHOKHUCIIOTEL. benkw.

Ne 10




OpraHu4ecKue JlaGopatopuas padora Ne 14 Pemenue sKkcnepuMeHTaNIbHBIX 3agau Ha | OdopmieHue 2
Coe/IMHEHHUS UACHTU(DUKALIMIO OPraHUYECKUX COeAMHeHuH. Pacrno3naBaHue miactMacc M oryera no Jl.p.
BOJIOKOH. 14
CamocrositenbHass padora Ne 10 Ilpesentanmusi OTaenbHble NPEACTaBUTENN
[IOJIMMEPOB U XUMUYECKUX BOJIOKOH. 4
HTOoroBasi KOHTpPOJIbLHas padoTa 2
3auer 2
Hroro 117

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOTO MaTepralia UCIIONb3YIOTCS CIeIyIoIne 0003HaYCHUS:
1. — 03HaKOMHUTEJIbHBIN (Y3HaBaHUE paHee U3yUCHHbIX OObEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOIHEHUE ICATEIILHOCTH 110 00pa3ily, MHCTPYKIUHU HIIH MOJT PYKOBOJICTBOM)
3. — IpOXYKTUBHBIN (IUIAHUPOBAHUE U CAMOCTOSITEIBHOE BBITIOJIHEHUE JIEATEIbHOCTH, PeLlIeHHE MPOOIEMHBIX 3a/1a4)




3. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBI IUCHUIIJIMHBI

3.1. TpeboBaHussi K MHHHMAJIBHOMY  MAaTePUATbHO-TEXHUYECKOMY
o0ecneyeHn 1o

Peanuzanmsi mporpaMmbl  AUCIUIUIMHBI TPeOyeT HaIW4us y4eOHOro KaOuHeTa
XUMHH.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCAJI0YHBIE MECTA MO KOJIMYECTBY 00yJaronuxcs,

- pabodee MecTo MpernoaBaTes,

- y4eOHO-TUTAaHUPYIOIIast TOKYMEHTAITHS,

- pEKOMEHTyeMbIe YUCOHHKH,

- TUTAKTHYECKUIA MaTepua,

- pa3gaTovYHbBIN MaTepua,

- mabopaTopHas 1nocyia u 000py10BaHuE.

3.2. UudopmaunoHHoe odecnieyeHne 00yueHust
IlepeyeHnb pexoMeHAyeMbIX Yy4eOHbIX wu3iaHuii, HWHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcHoBHas JauTEparypa:

1. Tabpuensu O. C., OctpoymoB WM. I'. Xumusa s upodeccuit u
CHEIUATBPHOCTEH  COIMATBHO-DKOHOMHUYECKOTO M TyMaHUTapHOIO
npoduiei: yaeOHUK U1 CTYA. YUPEKJICHHH cpe. mpod. odpa3oBaHusI. —
M., 2013.

2. T'abpuenssu O.C., OctpoymoB WN.I'., CnagxoB C.A., JlopodeeBa H.M.
[IpakTukym: y4e0. mocobue 1 CTyd. YUpexAeHud cped. mpod.
obpazoBanus. — M., 2013.

3. Pymsutuc I'.E. Xumus 10 kimacc — M.: [Ipocsemenue. - 2014.

4. Pymsutuc I'.E. Xumusg 11 knacc — M.: [Ipocsemenue. - 2014.
JlonoiHUTEIbHAS JIUTepaTypa:

1. Bpayn T., Jlemeii I'.}O. Xumus B uentpe Hayk: B 2 . — M., 1987.

2. Epoxun FO.M. Xumus. — M., 2003.

3. Tabpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranmueckas

XUMHUS B TECTAX, 33Ja4ax U ynpaxHeHusx. — M., 2003.

4. Taopuensu O.C., OctpoymoB WN.I'., BBenenckas A.I'. Obmas xumus B

TECTaX, 3a/1a4ax u ynpaxHeHusax. — M., 2003.

[Inuyruna ['.B. Xumus u noBceqHEeBHAs KU3Hb yenoBeka. — M., 2004.

6. TutoBa WM.M. XwumHs M HCKYyCCTBO: OPraHU3aTOP-NIPAKTUKYM JJIsi
yuammxcs 10-11 kmaccoB o011eo0pa3oBaTeNbHBIX YupexkaeHUu. — M.,
2007.

hd

HNuTepHeT pecypesl:
http://him.1september.ru/- O6pa3oBaTeNbHbIN XypHAT « XUMUSD.
Internet — school. ru — caifT AUCTaHIMOHHOTO 00OPa30BaHUS TEJEIIKOIA.
caut www.prosv.ru — UsnarensctBo [Ipocsemenue



http://him.1september.ru/-
http://www.prosv.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB

OCBOEHUSA JUCHUIIVINHBI

Pe3yabTarsl 00yyeHus
(0CBOEHHbIC YMEHM S,
YCBOCHHbIE 3HAHUS)

OcHOBHbBIE MOKA3aTeJIH OLICHKHU pe3yJibTaTa

Baxueliniie XuMU4ecKue
OHATUSA

YMeHue 1aBaTh OlpeesieHHe U ONIePUPOBATh CIEAYIOIIUMU XU-
MUYECKUMU MOHATUSMU: BEIECTBO, XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbBIE AaTOMHAs! U MOJIEKYJIIpPHAsl MacChl, HOH,
QIIJIOTPOIINSL, U30TOIIbI, XUMHUECKasl CBSA3b, JIEKTPOJIUT,
JIEKTPOIUTUYECKAs AUCCOLUALMS, OKUCIUTEIb U BOCCTAHOBUTEb,
OKHCIJIEHHE U BOCCTAHOBIJIEHHE, TEIUIOBOH 3((HEKT peakiuy, CKOPOCThb
XMMHUYECKON peakluy, KaTajlu3, XUMUYECKOe paBHOBECHUE, YTIIEPOTHBIN
CKeJeT, QyHKUMOHAJIbHAsS TPYIIa, U30MEPHsl, TOMOJIOTHS.

(OCHOBHBIE 3aKOHBI XUMUH

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB U MTOCTOSH-
CTBa COCTaBa BEIIECTB.

Y cTaHOBKa MPUYMHHO-CIIEACTBEHHOM CBA3U MEXKY COAECPKAHUEM ITHX
3aKOHOB M HaITUCAaHUEM XMMHYECKUX (OPMYJ M YPaBHEHUN. Y CTaHOBKA
DBOJIOLMOHHOM CYIIHOCTH MEH/EIEEBCKON U COBPEMEHHOU
(hopMyIMpPOBOK neproaudeckoro 3akona J[. . Mennaeneena.
O0bscHeHne (PU3MYECKOTO CMbICIIa CHMBOJIMKY TIEPUOIUYECKOM
TaOMuIbl XUuMU4eckux dneMeHToB [I. V1. MenaeneeBa (HoMepoB aiie-
MEHTa, TIEPHO/Ia, TPYIIIbI) U yCTAaHOBKA MPUYHUHHO-CIIEACTBEHHOMN CBS3H
MEK1y CTPOEHUEM aTOMa ¥ 3aKOHOMEPHOCTSMU U3MEHEHHUS CBOWCTB
PJIEMEHTOB M 00Opa30BaHHBIX MU BEIIECTB B IEPHOJIaX U TPyTIIax.

X apaKkTepruCTUKA HIEMEHTOB MAJIbIX U OONBIINX MEPUOJIOB IO UX
nonoxxeHuto B [lepuoanueckoit cucreme Jl. 1. Menaeneena.

OCHOBHBIE TEOPUH XUMUHU

'Y cTaHOBKA 3aBUCMMOCTH CBOMCTB XUMUYECKHX BEUIECTB OT CTPOEHHUS
ATOMOB O0Pa3yIOIIUX UX XUMUUYECKUX dJIEMEHTOB. XapaKTepUCTHKA
BXHEHIITNX TUITOB XUMHYECKHUX CBS3€i M OTHOCHUTEIBHOCTH 3TOM
THUIIOJIOTHUH.

OO0BsicHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS
KPUCTAJUIMYECKUX PEHIETOK.

DopMyJIMPOBKA OCHOBHBIX IOJI0KEHUN TEOPUU INEKTPOITUTUYECKON
IMCCOLMAIMU U XapaKTEepPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHECHUM.

DopMYJIHPOBKAa OCHOBHBIX MOJOKEHUN TEOPUU XUMUYECKOTO CTPOEHUS
OPraHUYEeCKUX COCMHEHUMN U XapaKTEPUCTUKA B CBETE 3TOW TEOPUHU
CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUM.




BasxHel1ue BelecTsa 1
MaTepUalIbl

XapaKkTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJy4YECHHUsI U IIPUMeE-
HeHus BakHeHmmx MetauioB (IA u 11 A rpynmn, amromuHus, xenesa, a B
€CTECTBCHHO-HAYYHOM MPO(UIIE M HEKOTOPHIX d-2JIEMEHTOB) U UX
COCTUHEHUN.

XapakTepucTruKa cocTaBa, CTPOCHUS, CBOMCTB, MOJyYECHHS U MIPUMeE-
HeHus BakHenmmx HemetawioB (VI A, VIA, VA rpymm, a Takke azoTta
u docdopa, yriaepoaa u KpeMHUSI, BOJOPOIA) U UX COSAMHCHHM.
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJIYUYEHHS U IpUMe-
HEHUS BaXKHEHIIINX KJIACCOB YTIEBOAOPOIOB (AJIKAHOB, IUKJIOATKAHOB,
QIIKEHOB, aJIKHHOB, apEHOB) U UX HanboJiee 3HAYUMBIX B
HAPOIHOXO035UCTBEHHOM IUIaHE MPE/ICTABUTEIICH.

AHaJOrMYHAas XapaKTePUCTHKA BAXKHEUIITNX MPEICTaBUTENEH JPYyTUX
KJIACCOB OPTraHWYECKUX COCIMHEHHI: METaHOJIa U ATAHOJIa, CIIOKHBIX
A(HUPOB, )KUPOB, MBLI, aTbACTUIOB ((POPMAIIBICTUIOB M alleTANIbCTHIA),
KETOHOB (a1eToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTBI, TS
€CTECTBEHHOHAYUYHOT0 MPOQIIIL MPEeICTaBUTENICH JPYTUX KIACCOB
KHCJIOT), MOHOCAXapu10B (IJIFOKO3bI), AUCAaXapuI0B (caxapo3bl),
10JIMCaxapua0B (Kpaxmaia U LEeJUII0JI03bl), aHUJIMHA, aMUHOKHUCIIOT,
0ENKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, Kay4yKOB,
nacTMacc.

XHUMUYECKUH S3BIK U
CHMBOJIMKaA

lcrionb30BaHKUE B Y4EOHOU U PO ECCHOHAIBHON JACATEIHHOCTH
XUMHYECKUX TEPMHUHOB U CUMBOJIUKH.

HaszBaHue n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON MJIU MEKTyHAPOTHOMN
HOMEHKJIATyPE U OTPAKEHUE COCTABA 3THX COCIMHEHUM C MTOMOIIBIO
XUMHYECKUX (HOpMYIL.

OTpakeHHEe XUMHYECKUX MPOIECCOB C IMOMOIIBI0 YPAaBHEHUN XUMU-
YECKUX peaKLUi

XHUMHYECKHUE peaknuuu

OOBsicHEeHHE CYIIHOCTH XUMUYECKUX npoleccoB. Kaccudukarus
XUMHUYCCKUX peaKquI 110 Pa3JIMYHBIM IIpU3HAKaM: YHUCIIYy U COCTaBY
IPOAYKTOB U PEareHToOB, TEMJI0BOMY 3P QeKTy, HallpaBIeHHIO, (ha3e,
HAJIMYUIO KaTaIu3aTopa, U3MEHEHUIO CTENEHEN OKUCIECHUS 3JIEMEHTOB,
oOpasyromux BemecTa. Kinaccuuukalys BeecTB U MpoLeccoB ¢
TOYKH 3pCHUA OKUCIICHUA-BOCCTAHOBJIICHUA. CocraBnenue ypaBHeHI/Iﬁ
peaKIuii ¢ MOMOIIbIO METO/Ia AIEKTPOHHOTrO OaaHca.

O0BAcHEHNE 3aBUCUMOCTH CKOpPOCTH XUMHYECKOH PEaAKIMHU U I10JI0-
KEHHUS XMMUYECKOTO paBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB
YcTaHoBKa NPU3HAKOB OOIIEr0 U pa3INYHOTO B TUMIOJIOTUN PEAKIIMMA
JUIsl HEOPraHUYECKON U OPraHNYeCKOW XUMUH.

XUMUYECKUN SKCIIEPUMEHT

BrInonHenne XMMUYECKOT0 SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU C
IpaBHJIaMy OE€30MACHOCTH.

HaGnronenue, pukcanus u onvcanue pe3yabTaToB MPOBEICHHOTO
HKCTIEPUMEHTA

Xumuueckas nHpopmarus

[TpoBeneHue caMOCTOATEIBHOTO MOMCKa XUMUYECKON HH(DOpMAIUH ¢
UCIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJIIPHBIX
U3JJaHU{, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa).
Mcnonb30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTUH 17151 00pabOTKH U
nepeaayr XUMUYECKOH HHPOPMALIUH U €€ MPEJICTaBICHHS B Pa3IMYHBIX
dhopmax




PacueTbl MO0 XUMUYECKUM
dbopmyaM U ypaBHCHHUSIM

YcTaHOBKA 3aBUCUMOCTH MEKy KAYECTBEHHON U KOJIMYECTBEHHOU
CTOPOHAMM XMMUYECKUX OOBEKTOB U IIPOLIECCOB.
Pemenue pacueTHbIX 3a7a4 10 XUMHUYECKUM (POPMYIIaM U YpaBHEHUSIM

[IpodunsHOE 1 Tpodec-
CHUOHAJILHO 3HAYNMOE
coJiepKaHue

OO0ObsicHeHHE XUMHUYECKUX SIBICHUN, TIPOUCXOASIIUX B IPUPOAE, OBITY U
Ha MPOU3BOJICTBE.

Omnpenenenre BO3MOXHOCTEHN MPOTEKaHUS XUMUYECKUX MTPEeBpalieHUI
B pa3JIMYHBIX YCJIOBUAX.

CobuttoieHne MpaBUil SKOJIOTHYECKH IPAMOTHOTO MTOBEACHHUS B OKPY-
JKarouIen cpeae.

OrueHka BIUSHUS XUMAYECKOTO 3arpsi3HEHUs OKPYKarollel cpeibl Ha
OpTraHW3M YeJIOBEKa U JIPYTHE KUBbIC OpraHu3Mbl. COOIOICHUE TIPABHIT
0e301macHOro 00paleHus ¢ FTOPIOYMMHI U TOKCHYHBIMU BEIIECTBAMU,
nabopaTopHbIM 000pyoBaHueM. [loAroToBka pacTBOpOB 3aJaHHOM
KOHIIEHTPAIlUU B OBITY U Ha MPOU3BOJICTBE.

Kputnueckast orieHKa JOCTOBEPHOCTH XUMHUECKON HHPOpMAIH,
MOCTYHAIOUIeH U3 pa3HBIX HCTOYHUKOB




