IMosicHuTENLHAA 3aNIHCKA
Pabouas oOpa3oBarenbHass mporpaMMa IO y4eOHOMY TNpEIMETY XHMHS g 11 kmacca
COCTaBJICHA HA OCHOBAHUHU CIEAYIOIINX HOPMATUBHO- MPABOBBIX TOKYMEHTOB:

*  @enepanbublii 3akoH oT 29 nekadbps 2012 roma Ne 273 — @3 «O6 ob6pa3zoBaHUU B
Poccuiickoit deneparuny;

+ O@enepanbHblii  KoMmoHeHT [ocynmapctBeHHoro OOpazoBarensHoro Cranaapra
obmiero oOpa3oBaHUs YTBEPKIACHHBIM Tpukazom MuHoOpa3oBanusi Poccuu «O6
yTBEepXKIeHHH  (emeparbHOTO  KOMIIOHEHTA  T'OCYJApCTBEHHBIX  CTaHAApTOB
Ha4aJIbHOTO  OOIIero, OCHOBHOrO 0OIIero u cpexHero (IOJHOro) OOIIero
obpazoBanus ot 05.03.04. Ne1089.

* ba3oBbpIM yueOHbIM TOCOOMEM AJIs U3YUEHUS IIpeaMeTa sBiseTcs yueOHuk 11 kiacca
Jutst o01eoOpaszoBarenbHbIX yupexaenuit Pymsuruc I'. E., ®enpaman @. I'. «Xumusi.
11 xnacc.» - M.: IIpocBeiienue.

PabGouas mporpamma oOecniednBaeT JOCTHIKEHHE IIJIAHUPYEMBIX PEe3YyJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI OCHOBHOT'O 00IIIETO 00pa30BaHUs.

Kypc paccunran Ha 34 yueOHbIX "aca B rof (1 yac B Hezemto).

IMenu u 3apaun

Conep:kaHue MPOrpaMMbl HANIPABJIEHO HA IOCTUKEHHE CIAETYIONINX Ieeii:

® HAa OCBOCHME 3HAHMM O XMMHUYECKOM COCTABIISIIOLIEH E€CTECTBEHHO-HAy4YHOW KapTHHBI
MUpa, O BAKHEUIINX XUMUYECKUX ITIOHATUAX, 3aKOHAX U TCOPUSX;

e Ha OBJAJCHUE YMEHMSIMH MPUMEHSTh I[IOJIyY€HHblE 3HAHUA JUId OOBSCHEHUS
pPa3sHOOOPa3HBIX XMMHUYECKHX SIBJICHUH M CBOMCTB BELIECTB, JJISi OLIEHKH POJIM XUMHH B
Pa3BUTHHU COBPEMEHHBIX TEXHOJIOTUI U NOJYYEHHH HOBBIX MaTEPHUAIIOB;

® Ha pa3BUTHE II03HABATEJbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
MIPOLIECCE CaMOCTOSATEIBHOTO MPHOOPETEHUsI XUMUYECKUX 3HAHMM C HMCMOJIb30BAaHUEM
Pa3IMYHbBIX UCTOYHUKOB HUH(POPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

® Ha BOCHHUTaHHME YOEXJAEHHOCTH B TO3UTUBHOM POJIM XUMHH B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH T'PAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarolleH cpere;

e Ha NPUMEHEHHUE IOJIyYCHHBIX 3HAHUM W yMEHMH [uid 0e30I1aCHOrO HCIOJIb30BAaHUS
BEIIIECTB U MAaTEPUAIOB B OBITY, CEIbCKOM XO3SIICTBE U HA MPOU3BOJCTBE, JUIS PELICHUS
IIPAaKTUYECKUX 3alad B IIOBCEJHEBHOW OJKU3HM, I MPEAYNPEXKACHUS SBICHUU,

HAHOCSIIUX Bpe/l 3I0POBBIO UeIOBEKa U OKPYXKAIOIICH cpejie.



3agaya JaHHOIO KYpca CHUCTEMaTH3UPOBaTh, OOOONIMTH W YIIYOWTh 3HAHUS O paHee
HN3YUCHHBIX TCOPUAX U 3aKOHAX XUMHUYECKOU HAaYKH, XUMHUYCCKHUX MMPOHCCCax U IMPOU3BOJACTBAX.
Oco0oc BHHMaHHE YACIECHO XUMHUYECKOMY OSKCIEPUMEHTY, KOTOPBIA SBJISETCS OCHOBOH
(dbopMHpOBaHUsT TEOpETHUYECKUX 3HaHWUU. [IpemycMOTpeHbl JEeMOHCTPAIIMOHHBIA SKCIIEPUMEHT,

71a00paTOPHBIE OMBITHI.

CoaeprxkaHue nmporpaMmbl

11 kaacc (34y; 14. B HEneno)

Teopernueckne 0OCHOBbI XMMHH

BaxHeliline XuMUYECKUE MOHATUS U 3aKOHbl. XUMUYECKUN AJIEMEHT. ATOMHBII HOMEP.
Maccosoe uncio. Hyknuasl. Paguonykimasl. M30Tomns!.

3aKOH COXpaHEHUsSI MacChl BEHIECTB. 3aKOH COXPAHEHUS M TPEBPAILCHUS] IHEPTHUU.
JedhekT macchl.

[lepuoanueckuii 3aKkoH. ONeKTpoHHas KoHQurypauus. ['paduyeckas >reKTpoHHas
dopmyna. PacipeeneHre 31eKTPOHOB B aTOMaX 3J€MEHTOB MAJbIX U OOJIBUINX EPUOJIOB, S-, P-
, d-, f-omementsl. JlanTaHowmbl. AKTHHOWIBI. VICKYCCTBEHHO TIOJNYYEHHBIC DIIEMCHTHI.
BanentHocTh. BanieHTHBIE BO3MOKHOCTH aTOMOB. Bo1opoiHbIe COeTMHEHUS.

Crtpoenue BemiectBa. MonHas cBs3b. KoBaseHTHas (MOJSpHAs M HEMOJSpPHAsi) CBS3b.
OnektpoHHas popMyna. Merayuinueckas cBsi3b. BogoponHas cBs3b.

I'uOpuan3anust aTOMHBIX OpOUTaNIEH.

Kpucranisl: aroMHbIE, MOJIEKYJISIPHBIE, MOHHBIE, METAJUIMUECKHUE. DJIEeMEHTapHasl siuerKa.

[Tonmumopdusm. Ilonumopdusie mMomubukanuu. Ammorponus. Mzomepus. ['omomorus.
XUMUYECKUN CHHTES.

Xumuyeckue — peakiuu.  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  Peakiuu
Pa3NOKCHUS, COCAMHEHHS, 3aMeIIeHHs, OOMeHa. ODK30TePMHUYECKHE H IHAOTEPMUUYECKUE
peakiuu. OOpatuMble U HeoOpaTuMble peakinuu. TemnoBoi 3ddext peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3oBanus. TemnoTra cropaHusl.

CKOpOCTP XMMHYECKOW peakuuu. AKTUBHPOBAHHBIM KOMIUIEKC. 3aKOH JCHCTBYIOIIMX
Macc. Kunetndeckoe ypaBHEHUE PEAKIUU.

Xumnueckoe pasHosecue. [Ipunnun Jle [larense.

PactBopsl. [lucnepcusie cuctembl. PactBopsl. ['pyboaucnepcHbie CUCTEMBI (CYCIIEH3UH U
sMynbcun). Kosmonmapie pacTBOpsI (30711). A3p030IIH.

CniocoObI BeIpaskeHUsI KOHIIEHTPALMU pacTBOPOB. MossipHasi KOHIEHTpalus (MOJISPHOCTB).

ONEKTPONUTHL. DNeKTpoiauTudeckas auccounanus. Crenenb aucconuanuu. Koncranta

Jqucconuanyu. BomopoaHelit mokasatens. Peakiinu HOHHOTO OOMeHa.



I'maponus oprannyeckux BemecTB. [ MApoan3 Coei.
DNEeKTPOXUMHUYECKHE peaKkiuu. ['ampBaHMuecKuil sneMeHT. Jnektponabl. AHon. Karon.
AKKyMyasTOp. TOIUIMBHBIN 371EMEHT. DJIEKTPOXUMMUSL.
Psan cranpapTHBIX 37€KTpOAHBIX NOTEHUMANOB. CTaHaapTHble yciioBUs. CTaHIAapTHBIN
BOJOPOJHBIN 3IEKTPO/I.
Kopposust MmeramioB. XuMuueckasi 1 3JIEKTPOXUMUYECKAsE KOPPO3USL.
DneKTposn3. DJAEKTPOJIU3 BOJHBIX PACTBOPOB. DIIEKTPOJIU3 PACILIABOB.
Heopranuueckasi xumus
Metamnbl. CriocoObl monydeHus MeTamioB. Jlerkue u Tsokénble MeTaynbl. JlerkoriaBkue u
TYrOIUIaBKHE MeTaluibl. MeTtamnueckue 3seMeHTbl A- u b-rpynm. Menp. Lunk. Tutan. Xpowm.
Kenezo. Hukens. Ilmatuna. Cmael. Jlerupyromue mo6aBku. UEpuble metaisl. [[BeTHbIE
Metauibl. YyryH. Crans. JlerupoBaHHble cTamnu.
Okcubl ¥ THAPOKCUBI METAILIOB.
Hemeramnel. IlpocTeie BemectBa — HeMeTawibl. Yriepoa. Kpemuuii. Asor. Docdop.
Kucnopoa. Cepa. @rop. Xiop.
Kucnorueie okcuasl. Kucnopoaconepxkamue kuciaotsl. CepHas KuciaoTa. A30THash KHUCIOTA.
BonopoaHnsie coeAMHEHUSI HEMETAJUIOB.
['eneTnveckast CBSI3b HEOPTaHUUECKUX U OPTAaHUYECKUX BEIIECTB.
XUMHUA U )KU3Hb
XuUMHUYEcKasi IPOMBIIUIEHHOCTb. XUMHUUYECKasi TEXHOIOT UL
XUMHUYECKOTO 3arps3HEHUsI.
JdemoHcTpaumu.
e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJISPHBIX WU METAJUIMUYECKUX KPHUCTAIIMYECKUX
pPEIETOK.
e Mojenu MOJIEKYJT ©30MEPOB U TOMOJIOTOB
e Pa3nuuHble TUIBI XUMUYECKUX PEAKIUH, BUACOOMBITHI [0 OPraHUYECKON XUMHUH.
e  (OOpa3Isl METAIOB M UX COSAMHEHUIA, CIUIaBOB.
e BsanmoneiicTBHe METAIOB C KHCIOPOAOM, KHCIOTaMH, BOJIOM.
e JlokazarenbcTBO aM(OTEPHOCTH ATTFOMHUHUS U €T0 THAPOKCHIA.
e BzaumoneiicTBHE MeIU M JKeje3a C KHCIOPOJIOM; B3aWMOJICHCTBHE MEIHM W JKele3a C
KHUCIIOTaMU (cepHasi, COJIsIHas).
e [lonyuenue rugpokcuaos menu (1) u xpoma (I11), okcuma menu.
e B3anmoneicTere OKCHUIOB U THIPOKCHIOB METAJVIOB C KUCIIOTAMH.
e JlokazarenbcTBO aM(poTepHOCTH coenquHeHnit xpoma(LLl)

e OOpa3Isl HEMETAIIJIOB.



e Mojenu KpUCTAIMUECKUX PeMIETOK aiMa3a u rpaduTa.

L4 HonyquHe aMMHadKa MW XJIOPOBOAOpPOJa, PACTBOPCHUC HUX B BOAC, OOKA3ATCIBCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BCILICCTB.

e (KMraHue yris U cepbl B KUCIOPOJE, ONpEAEIEHUE XMMHUUYECKUX CBONCTB IPOAYKTOB

CropaHuys. BSaHMOHeﬁCTBHC C MCIObIO KOHHCHTpHpOBaHHOfI

KOHIEHTPUPOBAHHOM U pa30aBIIEHHOI a30THOM KUCIOTHI.

e (OOpa3ipsl cpesicTB OBITOBONM XUMHH, HHCTPYKIIUU 10 UX IPUMEHEHHIO.

JlabopaTopHble ONBITHI.

1. I/I3yquI/Ie BJIMAHUSA Pa3JIMYHBIX q)aKTOpOB Ha CKOPOCTb XUMHUUYCCKUX peaKHI/Iﬁ

2. OHpe,I[CJ'ICHI/IC peaKknunun Cpeabl YHUBEPCAJIIbHBIM NHIUKATOPOM.

3. Tumpomnus coneii.

IpakTnyeckune padoThI

1. TIpuroroBneHue pacTBOPOB C 33JaHHON MOJISIPHON KOHIICHTpAIHE.

2. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «MeTanab»

3. Pemenne sKcriepuMEHTAIBHBIX

3amad 1mo teMe «Hemeramaby

Kanenpapno-remarndeckoe mianuposanue 11 kaace

CEpHOM  KHUCJIOTHI,

Ne | HanmeHOBaHMS pa3aeiioB U TEM XapakTepucTuka OCHOBHbIX BUJI0B | Ilmanupyemsr | CkoppekT
yp NeSITebHOCTH YYeHHKa (Ha YPOBHE | CPOKH upo
0 yueOHBIX JeUCTBUI) IIPOXOXK/ICHH | BaHHBIC
Ka s CPOKH
IIPOXOXKJIE
HUs
1 IToBTOpenue kypca xumuu 10
KJjlacca
Teoperuveckue 0CHOBbI XumMuu (194)
1.1.Baxkueiinie XuMU4eCcKHe MOHATHS U 3aKOHBI (4 1)
2. | Xumnueckuit anement. Hykmuasl. | Ilepeuncnares BaxHeimme
W30tonbl. 3aKOHBI COXpaHEHUS XapaKTePUCTUKU XUMUYECKOTO
MAacchl ¥ JHEPTUH B XUMHH. anemeHnTa. OOBICHATD pazInydne
MEX1y TOHSATUSAMU «XUMUYECKHM
3. | Ilepnoauueckuii 3aKoH. AIIEMEHT», HYKIUA», «U30TOID.
Pacnipenenenne a3neKTpoHOB B IIpuMeHATh 3aKOH COXpaHEHUs
aTOMax 3JIEMEHTOB MaJbIX U Macchl BELIECTB IIPU COCTABICHUH
OOJIBIITUX TIEPUOIOB. YpaBHEHUN XMMHUUYECKUX PEAKIIUH.
4. | IlonoxeHue B NEPUOAUIECKON OnpezensTh MAKCUMAIBHO

CHUCTEME BOIOPO/Ia, TAHTAHOUIOB,
AKTUHOUJIOB M UCKYCCTBEHHO
MOJTYYECHHBIX 3JIEMEHTOB.

BO3MOYKHOE YHMCIIO YJIEKTPOHOB Ha
HHEPreTHYECKOM YPOBHE.
3anuceiBaTh Tpaduueckue




BaneHTHOCTE U Bajl€HTHELIE
BO3MOKHOCTHA aTOMOB

3IIEKTPOHHBIE HOPMYJIHI S-, P- 1 d-
AJIEMEHTOB. XapaKTepU30BaTh
HOPSI0K 3aII0JHEHUS SJICKTPOHAMU
OSHEPreTUYECKUX YPOBHEU U
noaypoBHel B atomax. OOBSCHATD,
B 4€M 3aKJII04aeTCs (PU3MUECKHit
CMBICJI IOHATUS «BAJEHTHOCTh.
OOBACHATH, YEM OTIPENICIIAIOTCS
BAJICHTHBIE BO3MO>KHOCTU aTOMOB
pa3HbIX 3J1IeMeHTOB. COCTaBIATh
rpapuuecKue 3JIeKTPOHHbIE
dopmysl azota, hocdopa,
KHCJIOPO/A U CEPBI, a TAKXKe
XapaKTepu30BaTh U3MEHEHUS
pazuycoB aTOMOB XUMHUYECKHUX
AJIEMEHTOB I10 IIEpUoaaM U A-
rpynmnam nepuoanyeckon TabIuIbl

.2.Ctpoenue BemectBa (349)

OcHOBHBIE BHIBl XMUMHYECKON
cBs3u. MlonHas 1 KoBaJIGHTHAs
CBsI3b. MeTanuecKkas CBs3b.
Bonoponnas cBs3b.

OOBSICHIATH MEXaHU3M 00Pa30BAHUS
MOHHOU M KOBAJICHTHOM CBSI3U |
0COOCHHOCTH (PU3HYECKHX
CBOMCTB HOHHBIX M KOBAJICHTHBIX
COEeIMHEHU.

IIpocTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

CocTaBisITh 3J€KTPOHHBIE
(bopMyITBI MOJIEKYT KOBAJIEHTHBIX
coeqrueHuii. OOBIACHATHL MEXAHU3M

CrpoeHne KpuCTalIoB.
Kpucrannmueckue pemeTku.
[TprunrHbl MHOTOOOpa3Us
BEICCTB.

00pa3oBaHus BOAOPOAHOM U
METaJUIMYECKOU CBA3EU U
3aBHCHUMOCTb CBOWCTB BELIECTBA OT
BHUJIa XUMHUYECKOU CBSI3H.
OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI OPraHUYECKUX
Y HEOPTaHWYECKUX COEIIMHEHUHN C
MMOMOUIBIO TTPEACTABIICHU O
rudpuau3auy opouTanei.
OOBSACHATH 3aBUCUMOCTb CBOWCTB
BELIECTBA OT THUIIA €r0
KPUCTAJUTMYECKON PEIETKH.
OOBACHATD MPUUUHBI
MHOT000pa3usi BEIECTB

1.3

Xumuueckue peakuuu (3 u)

Knaccugukarus XuMHuecKkux
pEeaKkui.

IlepeunciaATh IPU3HAKH, T10
KOTOPBIM KJIaCCU(PUIHUPYIOT

10.

CKOpOCTB XUMHUYCCKUX peaKuHﬁ.

Karanus.

XUMUYECKUE PEAKLIUH.
OOBSICHITH CYIIHOCTh XUMHUYECKON

11.

XHUMHUYECKOe PaBHOBECUC U
YCJI0BUsA €0 CMCIICHUA.

peakuuu. CoCcTaBIsATh ypaBHEHUS
XUMHYECKUX PEAKIUH,
OTHOCSIIUXCS K ONPEACIEHHOMY
tuny. OOBSICHATD BIHUSIHUE
KOHILICHTpALUi PEareHTOB Ha
CKOPOCTb TOMOT€HHBIX H
TeTEPOreHHBIX PEAKIIUM.




OOBSICHATH BIMSIHUE PA3THUHBIX
(hakTOpOB HA CKOPOCTH
XMUMHYECKOU PeaKiluu, a TaAKKe
SHAYCHUC TPUMCHCHUS
KaTaJM3aTOPOB U MHTHOUTOPOB HA
npaktuke. OOBSICHITH BIUSHUE
U3MCHEHHSI KOHIICHTPAIIUU OHOTO
W3 PEarupyroiux BEIIECTB,
TEMIIEPaTypPhl U TABJICHHS HA
CMCIICHUC XUMHUYCCKOT'O
paBHOBECHSI

1.4.PactBOpHI (5 u)

12. | lucniepcHble CUCTEMBI. XapakTepHu30BaTh CBONCTBA
13. | CiocoGsl  BbIpaeHust Pa3NIUYHBIX BUIOB AUCIEPCHBIX
KOHIIEHTPALIUU PACTBOPOB. CHCTEM, YKa3bIBaTh IPUUMHbI
14. | Ilpakmuueckas paboma 1 KoaryJsiiu KOJUIOHZI0B 1
«IIpUrOTOBIIEHHE PACTBOPOB ¢ 3HA4YeHUe 3TOro sBJIeHUA. PemaTs
3a71aHHON MOJIAPHON 332K Ha [PUTOTOBJICHHE }
KOHIICHTDALHEIi». pacTBopa OInpeaesEHHON MOJISIpHON
15. | DnekrponutHyeckas KOHIIEHTpauuu. [ 0TOBUTH pacTBOp
nuccoranyst. BomxopoqHbiii 3aIlaHHOH MOJIAPHOH
noKaszarelb. Peakuuy HOHHOTO KOHUEHTpaIuH. OObACHSATS,
OGMEHA. IIOYEMY PacTBOPHI BELLIECTB €
16. | THaponns opraHuueckux u HOHHOH 1 KOBAJICHTHOH NONAPHOH
HeOPTaHUUECKHX COSTNHEHHIA. CBSI3bIO ITPOBOJIAT DIEKTPUUECKUI
ToK. Onpenenars pH cpeast ¢
MOMOIIBIO YHUBEPCATIBHOTO
uHaukaropa. OOBACHITH C
MO3ULIUNA TEOPUHU
AIIEKTPOIUTUIECKOH TUCCOIIMALINT
CYIIHOCTbh XMMHYECKHX peaKIuii,
IIPOTEKAIOIINX B BOJAHOU CpeJie.
CocTaBisTh MOJIHBIE U
COKpaIIE€HHbIC HOHHBIE YPaBHEHUS
peaKIMii, XapaKTepHU3yIOLINX
OCHOBHBIE CBOWCTBA BaXKHEHMIIINX
KJIACCOB HEOPTaHUYECKUX
coequHeHni. OnpenensiTh
PEaKIMIO Cpebl PACTBOpA COJIU B
Bojie. COCTaBIISITh ypAaBHEHMS
peaKmii THAPOJIN3a OPraHNUECKUX
Y HEOPTaHMYECKHX BEIIECTB
1.5.0nekTpoxuMHUecKe peakiuuu (4 1)
17. | Xumuueckrue HCTOUHUKH TOKA. OOBACHATH MPUHLUT PabOTHI
Psin craHmapTHBIX 3JIEKTPOMHBIX | TAIbBAHMYECKOTO AJIEMEHTA.
MOTEHIIMAJIOB. OOBACHATH, KaK YCTPOEH
18. | Koppo3us MeramioB u eé CTaHJAPTHBINA BOJOPOJAHBIN
npeaynpexaeHue. anektpoa. [lons3oBarbes psaaom
19. | DnexTponus. CTaHJAPTHBIX DJIEKTPOIHBIX
20. | KonrposbHas paGora 1 mo teme | HOTeHIHAN0B. OTIH4aTh

((TGOpCTI/ILIeCKI/Ie OCHOBBI XUMUI))

XUMHYECKYIO KOPPO3HUIO OT
ANIEKTPOXUMUYECKON. OOBSICHSITH




MIPUHLUIIBI 321U ThI
METaJUIMYECKUX U3IEIIUN OT
KOPPO3HH.

OOBACHATH, KaKHe TPOILECCH
MIPOUCXOAAT Ha KAaTOJI€ U aHOJIE
IIPU 3JIEKTPOJIM3E PACIUIaBOB U
pactBopoB cojieid. COCTaBIATh
CyMMapHbI€ YPABHEHUS PEaKLUN
AJIEKTPOJIN3a

Heopranuveckasi xumus (11 4)

1.1.Metanmsr (6 1)

21. | OOmas xapaKTepucTUKa U
CIIOCOOBI TIOJTYYEHUSI METAJLIOB.

22. | O630p METAIITMYECKHUX
asieMeHTOB A- u b-rpyni.

23. | Menp. lunk. Tutan. Xpom.
Kene3o, HUKEIb, INIATUHA.

24. | CrimaBbl METAJLIOB.

25. | OKcUIbI ¥ TUIPOKCHIBI
METAJIJIOB.

26. | Ilpakmuuecxas paboma 2

«Pemrenne OKCIICPUMCHTAJIBHBIX
3aJ1a4 110 TCMEC «Metannab».

Xapaktepu3oBaTh 00IITHE CBOMCTBA
METaJUIOB U Pa3bsACHSITH UX Ha
OCHOBE MPEJCTABIECHUN O CTPOCHUU
aTOMOB METAJJIOB, METAJNIMYECKOU
CBSI3U U METAJNINYECKOU
KPUCTAJUIMYECKOU pelIETKe.
NnnroctpupoBarh npuMepamu
CIOCOOBI MOYYECHUSI METAILIIOB.
Xapaktepru3oBaThb XMMHUYECKUE
cBoiicrBa meramioB |A—IIA rpynn
Y aJIFOMUHUSL, COCTaBIIATh
COOTBETCTBYIOIINE YPAaBHEHUSI
peakiuii. OOBACHATH 0COOEHHOCTH
CTPOCHHUSI aTOMOB XUMHUYECKUX
3JIEMEHTOB b-rpynn
nepuoanudeckon cucremst . 1.
MenpneneeBa. CocTaBisiTh
YPaBHEHUs PEaKItii,
XapaKTEPU3YIOUIUX CBOMCTBA MEMH,
[IMHKA, TUTaHA, XPOMa, KeJje3a.
[Ipencka3biBaTh CBOMCTBA CILIABA,
3Hasg ero cocTaB. OOBACHATH, KaK
M3MEHSIOTCS CBOMCTBA OKCUIIOB U
TUAPOKCHUIOB METAJIJIOB 1O
nepuojiaMm U A-rpymmam
MePUOTNYECKON TAOHIIBI.
OOBSCHATD, KaK U3MEHSIOTCS
CBOMCTBA OKCHUJIOB U THAPOKCUJIOB
XUMHYECKOTO JIEMEHTA C
MOBBIIIEHUEM CTETIEHU OKUCIICHUS
€ro aroma. 3anuchiBaTh B
MOJIEKYJIIPHOM U MOHHOM BH/JIE
YpaBHEHUSI XUMHUYECKUX PEAKITUH,
XapaKTEPU3YIOUIUX KUCIOTHO-
OCHOBHEBIE CBOMCTBA OKCHIOB 1
TUAPOKCHUIOB METAJIJIOB, a TAKXKE
HKCIIEPUMEHTAIIBHO J0Ka3bIBaTh
HaJINYME 3TUX CBOMCTB.
Pacnio3HaBaTh KaTHOHBI COJIEH C
MOMOIIIbIO KAYE€CTBEHHBIX PEaKINi

1.2. Hemetammst (5 9)




217.

00630p HemeTaiuoB. CBOWCTBA U
IIPUMEHEHHE BAKHEUIINX
HEMETAJIJIOB.

Xapaktepu3oBaTh 00IITHE CBOMCTBA
HCMCTAJIJIOB U PAa3bACHATH UX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUU

28. | O6mias xapakTepucTiuka okcumoB | aroma. HasbiBath oOnactu
HEMETAJUIOB U MIPUMEHEHHUS] BAXKHEHIINX
KHCJIOPOJICOIEPIKALUX KUCIIOT. HEMETAJJIOB. XapaKTepru30BaTh
OxucnuTeNbHbIe CBONCTBA CBOMCTBA BBICIIUX OKCHUJIOB
CEpPHOM U a30THOM KUCJIOT. HEMETAJIOB U
Bopopoausie coenuuenus KHCIJIOPOJCOAEPKAIIUX KUCIIOT,
HEMETAJIJIOB. COCTaBJISITh YPaBHEHUS

29. | 'enernueckas CBS3b COOTBETCTBYIOIIMX PEAKLIHI U
HEOPraHUYECKUX U OPIraHMYECKUX | OOBACHATH MX B CBETE
BEII[ECTB. MPEJICTaBICHU 00 OKUCITUTETBHO-

30. | Ilpakxmuueckas paboma 3 BOCCTAHOBHUTEJIBHBIX PEAKIIUIX U
«Penienue 9KCHECPHUMCHTAIbHBIX SHeKTPOHHTHHeCKOﬁ AUCCOLIUalnu.
3aja4 1o reme «Hemerauibiy. CocraBnars ypaBHEHHs pEakLMi,

31. | KonTpoabHasi padora 2 1o TemMe | XapaKTCPHU3YHOLIMX
«He()praHquCKag XUMUS). OKHUCIUTCIIBbHBIC CBOHUCTBA CepHOﬁ

Y a30THOM KHUCJIOT.
XapakTepu30BaTh U3MEHEHUE
CBOMCTB JIETYYUX BOJOPOIHBIX
COEIMHEHUI HEMETAIJIOB 110
nepuony u A- rpymnmam
MEPUOINYECKON CUCTEMBI.
Jloka3eIBaTh B3aMMOCBSI3b
HEOPraHWYECKUX U OPTaHUYECKUX
coenqnuennii. CocTaBiIsITh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
OTPaXKAIOIIHNX B3aUMOCBSI3h
HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB, OOBSICHATH UX HA OCHOBE
TEOPHH IIEKTPOITUTHUECKOU
JIMCCOITMAIIMN U TIPEICTABICHUI 00
OKUCITUTEIBHO-
BOCCTAaHOBUTEJIBHBIX MPOIIECCAX.
[IpakTHuecku pacrno3HaBaTh
BEIIECTBA C TOMOIIIbIO
KaueCTBEHHBIX PEAKIMI HA aHUOHBI
2. Xumus v Ku3Hb (3 1)

32. | XuMus B TPOMBIIIJICHHOCTH. OOBSACHATh HAYYHBIC TPUHIIUATIBI
[IpuHIUITBI XUMUYECKOTO MIPOU3BOJICTBA HA IPUMEPE
MPOU3BOACTBA. XUMHUKO- MPOU3BOACTBA CEPHOU KUCIIOTHI.
TEXHOJIOTHYECKUE TPUHITUIIBI [lepeuncnaTh NPUHLKTIBI
MIPOMBIIIUICHHOTO TTOTyYeHHUS XUMHYECKOTO TIPOU3BOJICTBA,
MeTauioB. [Ipor3BOACTBO UyryHa | UCTOJIb3YyEMbIE MPU MOTYYEHUN
Y CTaJIH. YyryHa.

33. | Xumus B ObITy. XUMHUYECKast CocraBnsTh ypaBHEHHUS
MIPOMBIIIJIEHHOCT U XUMUYECKHUX PEaKLnu,
OKpY’Kalollast cpefa. MPOTEKAIOLIUX MPU MOTYYECHU N

34. | UToroBelii ypok 1o Kypcy XUMHH | YyT'YHA U CTaJIH.

11 xmacca.

Cobmronats npaBuiia 6€30NacHoi
paboTHI CO CPEeICTBAMHU OBITOBOM




XUMUU.

OOBSICHATD IMPUYIKUHBI XUMHUYCCKOT'O
3arpA3HCHUSA BO31yXa, BO,I[OéMOB u
I104YB

I[InanupyemMble pe3yJbTaThl H3y4eHUs Kypca xumun B 11 kjacce
IIpeamMeTHbIe pe3yabTaThl (0a30BBIN YPOBEHB):

. cOPMUPOBAHHOCTh TMPEICTABICHUA O MECT€ XHMHH B COBPEMCHHOU
Hay4YHOH KapTHHE MUpa; MOHMMAaHUE POJIM XUMHHM B (DOPMUPOBAHMM Kpyrosopa u
(GYHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JJISl PELICHUs IPAaKTHYECKUX 3a/1a4;

. BJIAJICHUE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMH IOHATUSMHU, TEOPUSIMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BaHUE XUMUYECKOW TEPMUHOJIOTUEN
1 CUMBOJIMKOM;

o BJIa/ICHHE OCHOBHBIMH METOJAMHM HAy4HOI'O IIO3HAHUs, HUCIIOJIb3YEMBIMHU B
XUMHUM: HaAOJIOJEHUE, OINMCAaHUE, U3MEPEHME, SKCIIEPUMEHT; yMeHue oOpabdaTrhiBaTh,
OOBSACHATh pE3YyIbTAThl MPOBEACHHBIX ONBITOB M J€laTh BbIBOJbI; TOTOBHOCTb H
CHOCOOHOCTh METO/IbI TO3HAHUS IPU PEIICHUH NPAKTHUECKUX 3a/1a4;

. c(OPMHPOBAHHOCTh YMEHHUS JaBaTh KOJMUYECTBEHHbIE OLCHKH M MPOBOJUTH
pacyeTsl o0 XUMUYECKUM (GOpMYyJiaM U YPaBHEHUSIM;

BJIa/ICHUE MPAaBUIaMH TEXHUKH 0€30IIaCHOCTH MPH MCIOIb30BAaHUHM XUMHUECKUX BEILIECTB;

. c(OpPMUPOBAHHOCTh YMEHHUS KiIacCU(UIMPOBATh OPraHUYECKUE BEIIECTBA U
peaKkIuu IO pa3HbIM IIPU3HAKaM;

. c(OpPMUPOBAHHOCTh YMEHHUS OMNHMCHIBATh W DPa3InyaThb H3yYEHHBIE KIIACCHI
OpraHUYECKUX BELIECTB;

. C(OPMHPOBAHHOCTh ~ YMEHHS JlelaTh BBIBOJBI, YMO3AKJIIOUEHUS U3
HaOJI0/IeHUH, XMMUYECKHX 3aKOHOMEPHOCTEN, TPOrHO3UPOBATh CBOWCTBA HEU3YUEHHBIX
BEILECTB 10 AHAJIOTMH C U3yYEHHBIMU;

. cOpPMUPOBAHHOCTh YMEHMSI CTPYKTypUpPOBaThb HW3YYEHHBI MaTepuai

. Cc(OPMHPOBAHHOCTH COOCTBEHHOW MO3MILIMHU MO OTHOIICHUIO K XHMHUYECKOU
MH(pOpPMaLIH,0Ty4aeMOH U3 pa3HbIX HCTOYHUKOB;

. C(OPMHPOBAHHOCTh YMEHUS aAHAJTU3UPOBATh U OILIEHUBATh IOCIIEACTBUS
MPOU3BOJCTBEHHOW U OBITOBOW  JIEATEIBHOCTH, CBSI3aHHOW C  TmepepadOTKoi
OpPraHMYECKHX BELICCTB;

. OBJIAJICHHE OCHOBaMH Hay4HOI'0 MBIIIUICHHUS, TEXHOJIOTHEH

HCCIIEIOBATENIBCKOM M MPOEKTHOMAEATEIBHOCTH

n XHUMHYC



o COPMHPOBAHHOCTL ~ YMEHMS  NPOBOAUTH  SKCIEPUMEHTHl  pa3HOU

o cOPMHPOBAHHOCTh ~ YMEHHMS  OKa3blBaTh  IEPBYID  IMOMOLIb  MpH
OTpaBIICHUSX, 0’KOTaX M JIPYTHX TPABMaX, CBSA3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM
000pyTIOBaHUEM.

MeTtanpeaMeTHble pe3yJbTaThl:

o c(OPMHPOBAHHOCTH YMEHHS CTaBHTH IIETM W HOBBIC 33/7a4d B ydeOe U
MM03HABaTEIILHOMICATEILHOCTH,

o OBJIAJICHME  [pUEMaMU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUA  IyTeH
JOCTIDKEHUS LIENH, YMEHHs BBIOMpATh A(PQPEKTHBHBIE CIOCOOBI pElIeHUs Y4eOHBIX H
[I03HABATEJIbHBIX 33]1a4;
c(OPMHPOBAHHOCTb YMEHUSI COOTHOCUTH CBOM ACUCTBUS C IJITAHUPYEMBIMU PE3yJIbTaTaAMU;

o C(OPMHPOBAHHOCTh YMEHHUS OCYHIECTBISTH KOHTPOJb B  IpoOIecce

JIOCTH>KEHMS PE3YJIbTATa, KOPPEKTUPOBATH CBOM JCHCTBUS;

. C(OPMHUPOBAHHOCTh YMEHHUS OLICHMBATh IPABUIBHOCTh BBIITOJHEHUS
y4eOHBIX 3aa4 = ¥ COOTBETCTBYIOIIME BO3MOXKHOCTH  HUX
pelenus;
. c(OPMHUPOBAHHOCT YMEHMS aHAJIU3UPOBATh, KJIACCH(PHUIIUPOBATH,
0000111aTh, BbIOWpaTh OCHOBAaHUS U KPUTEPUU JJISl YCTAHOBIIECHUS

NPUYHMHHO-CJICICTBEHHBIX CBSI3EH;
c(OpPMHPOBAHHOCTb YMEHUS IPHOOPETATh M IPUMEHSITh HOBbIE 3HAHUS;

o C(OPMHPOBAHHOCTH ~ YMEHHUS  CO3/1aBaTh npocTele  MOJIEINH,
UCTIOJIB30BaTh CXEMBI, TAOJHUIIbI, CHMBOJIBI Ul PEIICHHUs y4eOHBIX W MO3HABATEIHHBIX
3ajay;

OBJIa/ICHUE HA BBICOKOM YPOBHE CMBICJIOBBIM YTEHUEM HAayUHBIX TEKCTOB.
o c(OPMHPOBAHHOCTh yYMEHHMA dS(PPEKTHUBHO OpraHu3zoBaTh y4yeOHOE
COTPYZIHUYECTBO " COBMECTHYIO TesITeTbHOCTD, pabortath
WH/IMBUIYAIEHO C YIETOM OOIINX MHTEPECOB;

o cpOpMUPOBAHHOCTh YMEHHUSI OCO3HAHHO HCIIOJIB30BAaTh PEUEBBIE CPEACTBA B
COOTBETCTBUH C3a/ladyaMi KOMMYHHKAIIUH;

BBICOKUI YpOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnonb3oBanus UKT;
c(OPMHPOBAHHOCTH IKOJOTMYECKOTO MBIIIJICHUS;

J cOopMUPOBAHHOCTD YMEHHUS PUMEHSATh B MIO03HABaTEIbHOM,
KOMMYHUKAaTHBHOW M COIMAJIbHOW MpPAKTHKE 3HAHUS, IOJYYECHHBIC TNPH H3YYCHHH

npeaMera.

IUOAKTHAYE



JIM4YHOCTHBIE Pe3yJIbTaThI:

o C(OPMHPOBAHHOCTh  MOJOXHUTEIHHOTO  OTHOLICHHSA K XUMHH, 4YTO
00ycIaBIMBAacT MOTUBAIUIO Ky4eOHOW AEATEIbHOCTH B BRIOpAaHHOH cdepe;
c(OpPMUPOBAHHOCTH YMEHHSI PELIaTh MPOOJIEMbI TOMCKOBOTO ¥ TBOPUECKOTO XapaKTepa;

o C(OPMHPOBAHHOCT YMEHHS MPOBOJUTH CAMOAHAIM3 U OCYIIECTBIATH
CaMOKOHTPOJIb UCAMOOLIEHKY Ha OCHOBE KPHUTEPHEB YCIICIIHOCTH;

o c(OPMHPOBAHHOCTH  TOTOBHOCTM  CIIEIOBAaTh  HOpPMam  INPUPONO U

3I0POBbECOCPETAIOIETOTIOBEICHHS;

. cOPMHUPOBAHHOCTh ~ NPOYHBIX  HABBIKOB, HANpPABJIICHHBIX  HA
CaMOpAa3BUTHE yepezcamMoo0pa3oBaHHUE;

. c(OPMUPOBAHHOCTh HABBIKOB TIPOSBIICHHUS IT03HABATEIHHOU
MHUILIMATHUBBI B y4eOHOMCOTPYIHUYECTBE.

B pesynbrate u3yueHumss ydeOHOro mpeamera «XHWMHsS» Ha YPOBHE CpPEIHErO OOIIEeTo
o0pa3zoBaHus:

BbInyCKHUK HAY4YHTCH:

. pacKphIBaTh Ha MPUMEPax pojb XUMHUHU B (POPMUPOBAHMH COBPEMEHHON HAayYyHOU
KApTHUHBI MUpPa U B IIPAKTUYECKOM ESITEIIBHOCTH YEIIOBEKA,;

ACMOHCTPHUPOBATL Ha IMPUMEPAX B3aUMOCBA3b MCEKAY XUMHUEH " APyruMun €CTCCTBCHHBIMU
HayKaMu;

pacKpbIBaTh Ha IPUMEPAX MOJIO0KEHUSA TEOPUH XUMHUYECKOTO cTpoeHus A.M. bytieposa;
. noHuMath usnueckuit cmeicn Ilepuoanueckoro 3akona J[.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHSITH 3aBUCHUMOCTDL CBOMCTB XUMHUYECKHUX DJIEMEHTOB U O6p330BaHHI:IX
VMU BEIIECTB OTJIEKTPOHHOIO CTPOEHHSI aTOMOB;

. OOBSICHATH MPUYMHBI MHOTO0Opa3us BEIIECTB HA OCHOBE OOIIMX IMpe/CTaBICHUH
00 uX cOCTaBe U CTPOEHUHU;

. MPUMEHATh TPaBWJIa CHUCTEMAaTHYECKOM MEXKIYHAPOJHOM HOMEHKIATYPHl Kak
CpeCTBa PAa3IUUYEHUS MMICHTU(UKALMHU BEIIECTB MO UX COCTABY U CTPOCHUIO;

. COCTaBJIATh MOJIEKYJIAPHBIE U CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB
Kak HOCHTeJel HH(pOpMAIMK O CTPOCHUH BEILIECTBA, €r0 CBOMCTBAX U MPHHAIICKHOCTH
K OTPEJeIEHHOMY KJIacCy COeIMHEHU;

. XapaKTepu30BaTh OpPraHUYECKHE BEIIECTBA [0 COCTABY, CTPOEHHUIO U CBOMCTBaM,
YCTaHAaBJIMBATh NPUYHUHHO-CJICACTBCHHLIC CBSA3KM MCKAY HAHHBIMU XaAPAKTCPUCTHUKAMU
BELIECTBA;

. MPUBOJIUTH TMPUMEPHl XHUMHUYECKMX pPEaKIHil, pPacKpbIBAIOUIMX XapaKTepHbIE



CBOMCTBA THITMYHBIX IMPEJACTABUTEICH KJIACCOB OPraHMYECKHUX BEIIECTB C IENBI0 HMX
uacHTH(GUKAIYT U 00BICHEHUS 001aCTH IPHUMECHCHUS,

. MPOTHO3MPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHX pEaKlUld Ha OCHOBE
3HAaHUW O THUIAX XHMHYECKOM CBSI3M B MOJICKYJaX PEarcHTOB M WX PEaKIMOHHOMN
CIIOCOOHOCTH;

. MCIIOJIb30BaTh 3HAHMS O COCTaBe, CTPOSHUU U XUMHUYECKUX CBOWMCTBAX BEIICCTB
JUTst 0€301IaCHOTO MIPUMEHEHHUS B TPAKTHYECKOM JIEATEIHbHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIOJIb30BAHUS MPOJYKTOB IEpPepadOTKH
HEpTH W TPUPOIHOTO Ta3a, BBHICOKOMOJCKYJSPHBIX COCTUHCHUH (TIOJIMATHIICHA,
CUHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

. MPOBOAMTH OIBITHl IO PACIO3HABAHUIO OPTraHWYECKHX BEIISCTB: TIUICPHHA,
YKCYCHOW KHUCIIOTBI, HETIPEIIEIbHBIX JKUPOB, TIFOKO3bI, Kpaxmaia, OCJIKOB — B COCTaBe
MUIIEBBIX MPOYKTOB M KOCMETHYECKHX CPE/ICTB;

. BJIQJICTh TPAaBWIAMH U MpueMamMu Oe3omacHoi paboThl C XUMHUYSCKUMHU

BEILIECTBAMHU U JIAOOPATOPHBIM 000PYJOBAaHUEM;

. YCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTHM XHWMHUYECKOM peaklUu U CMEIICHUS
XUMHYECKOTO PpPaBHOBECUS OT pa3IUYHbIX (AKTOPOB C LEIbIO  OINpEAeTCHUs
ONTUMAJIBHBIX YCIOBHH MPOTEKAHUSI XUMHUYECKHUX IIPOLIECCOB;

IIPUBOJUTH PUMEPHI THAPOJIN3A COJIEN B IIOBCEJHEBHOM KU3HU YEJIOBEKa;

. IPUBOJIUTH MPUMEPHl OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLIUN B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIBHOCTH OPraHU3MOB;

. OPUBOANUTH  NpPUMEPbl XMMUYECKMX  pPEaKlui, pacKpbIBAIOIIMX  oOIMe
XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAILJIOB;

. IPOBOJUTH PAacyeThl Ha HAX0XJIEHHE MOJIEKYIApHON (hopMyIbl yriaeBogopoaa 1o
IPOAYKTaM CIrOpaHMsi W 10 €ro OTHOCHUTENbHOM IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAaB;

. BJAJIeTh TpaBWiIaMH Oe30MacHOro oOpalleHus ¢ €IKUMH, TOpPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMHU, CPEICTBAMU OBITOBON XUMUHU;

. OCYIIECTBIISATh ~ IMOUCK  XMMHMYECKOM  WHGOpMalnuMd MO  HA3BaHUAM,
uAeHTU(PUKATOpaM, CTPYKTYPHBIM (OopMyJiaM BEIIECTB;

. KPUTUYECKH OLIEHUBaThb M HWHTEPIPETHPOBATH XUMHUECKYI0 HH()OPMAIHIO,
COJIepKalyIocsa B COOOLICHUSX CPEICTB MaccoBOM MH(popMaluu, pecypcax MHTepHera,
HAY4YHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B
LEJISIX BBISIBICHUS OIIMOOYHBIX CYKICHUN M(OPMHUPOBAHUS COOCTBEHHOM MO3HIINY;

. OpPEJCTaBIATh IYTH pEIIeHUs TJ00albHBIX NpoOieM, CTOSAMMX Iepen



YeJIOBEYECTBOM: OJKOJIOTMYECKHMX, DJHEPreTUYCCKHX, CBIPHEBBIX, M POJb XHMHU B
PELICHUH ATUX MPOOIIEM.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS

. ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIeHUEe U IB0TIOYUI0 OPSAHUYECKOU XUMUU
KAK HAYKU HAPA3IUYHBIX UCTIOPUYECKUX DMANAX ee PA3GUMUSL

. UCNONb308aMb MeMmoObl HAYYHO20 NO3HAHUA NPU BbINOJHEHUU HNPOEKmMo8 U
YuebHO- UCCIe008amenbCKux 3a0a4 Nno U3VYeHUlo CE0UCme, Cnocob08 NOoIYYeHUs U
PACNO3HABAHUS OPLAHUYECKUXBEUECTNE,

. 00bACHAMb NPUPOOY U CROCOOBI 0OPA308AHUSA XUMUYECKOU CE53U. KOBANEHMHOU
(noAPHOU, HENOAAPHOT), UOHHOU, MEMANTUYECKOLL, B00OPOOHOU — C Yelblo ONpedeleHUs.
XUMUYECKOU AKMUBHOCU 8eUeCmE;

. VCMAHABIUBAMb 2EHEMUUECKYIO C8513b MeNHCOY KIACCAMU OP2AHUYECKUX 8EUeCm
011 0DOCHOBAHUSL ~ NPUHYUNUALLHOU — BO3MOJCHOCIU — NOJYYEHUs — OP2AHUYECKUX
CcOeOUHeHUll 3a0aHHO20 COCMABA U CIMPOEHUsL;

. YCMAHABIUBAMb  B3AUMOCEA3U  MedHCcOy pakmamu u meopuel, NPpUYUHOU U
credcmeuem npu  aHaause NPOONEMHBIX CUMyayuti U 0OOCHOBAHUU NPUHUMAEMBIX

pemeHmZ Ha OCHOBE XUMUYECKUX 3HAHULL.



