IOHYMEpPOoBaHO
NNCTa) NNCTOB.

1kaa COLU Ne2»
.B.Muxarinosa

MyHuuunansHoe GrokeTHOE 06111e06pa3oBaTeNbHOE YUPEXKICHHE

«Bo#ckoBuIkas cpenHsis 06meobpa3oBaTenbHas mKoIa No2y

I[Ipunoxenue x o6pazoBarensHo# nporpamme COO,

YTBEpXIEHHOM npuka3zoM Ne75 ot 29.08.2014r.

Pabouas nporpamma
10 XUMHUHU

s 10-11 knmacca
(6a30BbIif ypoBeHB)

o ®BVYII

CPOK peayiu3aiuu — 2 roja

Pabouasi mporpamma cocraBiena Ha ocHose IIpuMepHOIt TOCYIapCTBEHHOH NIpOrpaMMBl  II0
XUMHH Ha OcHOBe OelepalbHOTO KOMIOHEHTA TIOCYJapCTBEHHOIO CTaHJapTa CpeaHero
(monHOro) o06Imero o06pasoBanus AIA 06MEOOPa3OBATENBHBIX KO H aBTOPCKOH IporpamMMel
OCHOBHOTO 001mero o6pasosanus no xumun O.C. T'a6puensu: poda, 2015

Paspabotunk nporpammsr: Lutenanse E.IT.,
YUUTENb XUMUHU
BBICILICH KBATU(UKALOHHOMN KaTeropun

«PACCMOTPEHA»: «COI''TACOBAHA»:
Ha 3acenanun [[IMO 3am. qupekTopa o YBP :
ITpoToxon Ne-/ or « % ¥ 2018r. 7 /.~ /T'punxesny H.B.
PyxoBoauTens TOAMKCE, paclkdpoBKa)

(moamuce, pa'(;mmbposxa) A «_i_’/ » OF 2018r.




Craryc A0OKyMeHTa

Pa6ouas nporpamma mo xumuu i 10-11 wiaccoB o6meoOpa3oBaTebHBIX OIOMKETHBIX YUPEXKISHHME
COCTaBJICHa HAa OCHOBE:

1. 3axoH Poccuiickoit @enepaunn «O6 obpa3oBanum» B ceiyac

2. ®enepabHOrO KOMIIOHEHTa IOCYAAapCTBEHHOr0 00pa30BaTENbHOIO CTAHAAPTa, YTBEPHKAECHHOIO

[Tpukazom Muno6pazoBanus P® ot 05.03.2004 roma Ne 1089;

ITpumepHoii mporpaMmsl cpeHero (MOTHOTo) 001ero 06pa3oBaHus 10 XHMHH;

4. ABTOpCKOH mporpamMsl OCHOBHOro obmiero obpa3zoBanus no xumud O.C. ['abpuensu / — 4-e
u3J., crepeotun. — M.: Ilpoda, 2015 — 78 c.

5. ®enepanpHoro 6asucHoro y4eOHOro mmiaHa oOmeo6Opa3oBaTeNbHBIX —YupexaeHuii PO,
YTBEPXKIEHHOro mnpuka3oM MuHucrepcTBa obpazoBanus P® ot 09.03.2004 Ne 1312 ¢
V3MEHEHUSIMH, YTBEPXKIECHHBIMH Nprka3oM MunoOpHayku P® ot 20.08.2008 r. Ne 241

6. ®DenepanbHOro mepevHs y4YeOHHMKOB, YTBEPIKIEHHBIX, PEKOMEHIOBAHHBIX (HOMYIIEHHBIX) K
HCTIONB30BaHHIO B  00Opa3oBaTelbHOM TIpoliecce B 0Opa3oBaTeNbHBIX YYpeXIEHHUsX,
peasIu3yIOLIMX MPOrpaMMbl OCHOBHOTO o01ero obpasosanus Ha 2018-2019 y4eOHsiii rox.

CTpykKTypa 10KyMeHTa
Pa6oyas nmporpaMma BKJIFOHYAET MSATh Pa3/ieIioB:

W

®  [OSCHHUTENBHYIO 3aIUCKY;

® OCHOBHOE COJEP)KaHHE C Y4YETOM paclpefesieHHs Y4YeOHbIX 4YacoB MO pasjenaM Kypca |
TI0C/IeIOBATENBHOCTD U3YUY€HHS TeM U Pa3/IelioB;

e TpeGOBaHHS K YPOBHIO MOATOTOBKH BBIMYCKHMKOB OCHOBHOM IIKOJIBI [0 XHMHM;

e mepeyeHb y4eOHO-METOIHIECKOro 00eCcieYeHH

®  KaleHIapHO-TeMaTHYeCKOe IUIaHHPOBAHHE.

HNOsSICHUTEJbHASA 3AIIMCKA

Pa6oyas nporpamMma paszpabotaHa Ha ocHOBe aBTopckoi nporpammsbi O.C.I'aGpuensna qs 10-11
KaccoB obmeobpazoBaTenbHbIX yupexnaeHuit (6asoBeiii yposens)/ O.C. Tabpuensn — 4-e¢ wu3n.,
crepeotun. — M.: Jlpoda, 2015 — 78 c., u mpenHasHa4yeHa Ui pealu3aluH B 00IeoOpa3oBaTelbHOM
yupexaeHuH nuueickoro Buaa B 10-11 xiaccax Ha 6a30BoM ypoBHe.

Pa6Govas nporpamMmma KOHKPETH3HPYET COIEpXKaHHe MpPHUMEPHOM MPOrpaMMBbl, JA€T YETKOE
pacrnpeielieHde y4eOHbIX YacoB IO pa3ZieNiaM Kypca ¢ ONpefieSIeHHOMN MOCIefA0BaTebHOCTBIO H3yYeHHs!
TEM W Pa3/ieioB C YHYETOM MEXNPEAMETHBIX U BHYTPHIIPEMETHBIX CBS3€H, JIOTMKH y4eOHOro mpouecca,
BO3paCTHBIX OcoOeHHOcTel ydamuxcs. B pabGodeii mnporpamme omnpezesieH nepeveHb 1eMOHCTpALIUA,
71a00paTOPHBIX OMBITOB, NPAKTHYECKMX 3aHATHM W PAaCUETHBIX 3a[ad4, WX pacrpelesieHHe Mo pasfenaM.
Kypc nenutcs 4eTko Ha ABe YacTH: OpraHHuecKkyto Xumuio (68 uacoB) u oOmryro xumuio (68 yacos).
Teoperndeckyto OCHOBY OpPraHM4eCKOW XHMHHM COCTABJISI€T TEOpHS CTPOEHHS B €€ KIIaCCHYECKOM
MOHMMAaHHHU — 3aBUCUMOCTbH CBOWCTB BELIECTB OT XHMHYECKOIO CTPOEHHS, T.€. OT PacHoJIOKEHHsI aTOMOB
B MOJIEKYJIaX OpPraHWYeCKHX COEIMHEHHH COIJIaCHO BAJICHTHOCTH. DJIEKTPOHHOE M MPOCTPAaHCTBEHHOE
CTPOSHHE OpraHHYECKHX BEINECTB NPH TOM KOJIMYECTBE YacOB, KOTOPOE OTIYINEHO Ha H3yueHHE
OpraHHYecKOlN XHMMHH, PaCCMATPUBATh HE TPEACTABISETCS BO3MOXHBIM. B opranuyeckoii XuMuu caenaH
aKI[CHT Ha NPaKTHYECKYyl0 3HA4UMOCTh yueOHOro Mmarepuana. [losToMy H3yueHHE NpeACTaBUTENEH
Ka)K/IOT0 KJIacca OpPraHW4eCKHX COAMHEHHMH HaYMHAeTCs C NMPaKTHYECKOH MOCBUIKM — C MX MONy4EHHMs.
XWMHYECKHE CBOMCTBA BEIECTB pacCMaTpPUBAIOTCA Cyrybo mparMaTH4ecKH — Ha TNpeaMeT MX
MPaKTHYECKOTrO0 TNpUMEHeHHs. B OCHOBY KOHCTpYHMpPOBaHHS Kypca MOJOXEHa HAes O MNPUPOJIHBIX
WCTOYHHKAX OPraHMYECKHX COEIMHEHWH M HX B3aMMOIPEBPAILCHHH, T.€. HACH TEHETHYECKOH CBA3H
MEX/1y KJIacCaMHi OPraHHYeCKHX COSUHEHHH.

TeopeTH4yecKyl0 OCHOBY Kypca OOmIe XHMHH COCTaBJIIIOT COBPEMEHHbIE IPEACTAaBJICHUS O
CTPOEHHMH BELIECTB (TIEPHOMYECKOM 3aKOHE H CTPOSHHH aTOMa, THIIaX XMMHYECKHX CBA3€H, arperaTHoOM
COCTOSIHMHM BEIECTBa, MOJIMMEpax K. UCIIEPCHBIX CUCTEMaX, KaYeCTBEHHOM M KOJHYECTBEHHOM COCTaBe
BEIIIECTBA) H XUMHYECKOM Tpoiecce (KiacCuPUKALUH XUMHYECKUX PEaKL|i, XUMUYECKOH KUHETHKE W
XMMHYECKOM PaBHOBECHH, OKHCIIUTEIbHO-BOCCTAHOBHTENBHBIX MPOLIECCAX), alaliTHPOBaHHbIE MO KypC,
paccuMTaHHbli Ha 2 uyaca B Hejeno. (DakTHYECKyI0 OCHOBY Kypca COCTaBJISIOT 000OINEHHbIE
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MpEICTABIEHHs O KJIAccax OPraHMYeCKHX H HEOPraHMYeCKMX COeJMHEHMH W ux cBoicTeax. Takoe
NOCTPOEHHE Kypca oOlieif XMMHUM MO3BOJISET MOJABECTH YYAlUMXCs K MOHHMAHHMIO MaTepHabHOCTH M
NI03HABAaEMOCTH MHMpa BELIECTB, IPUYUH €r0 MHOrooOpasus, BceoOwel cBa3u ABieHUi. B cBoto odepenp,
3TO JJaeT BO3MOXKHOCTb YYallMMCH JTy4ille YCBOUTh COOCTBEHHO XHMHYECKOE COAEPIKAHHE U MOHATH POJb
M MECTO XHMHM B CHCTEME HayK O npupoze. JIoruka u CTpYKTYpHpPOBaHHE Kypca MO3BOJISIOT B MOJIHON
Mepe MCIOJB30BaTh B OOYHEHHH JIOTHMECKHME ONEpallM¥ MBILUICHHS: aHAIM3 W CHHTE3, CPaBHEHHE W
AHAJIOTHIO, CUCTEMATH3ALHIO U 00001LEeHN E.
Jlannas nporpamma peanuzoBaHa B y4eOHukax: I'abpuensn O.C. Xumusa. 10 ki. basosbiii
ypoBeHb. — M.: Jlpoda, 2015; ['abpuensu O.C. Xumus. 11 1. basossiii yposens. — M.: Jlpoda, 2015.
PaGouas nporpamMma BBITIOJHAET CJIEAYOIHE OCHOBHbIE PyHKIMH:
1.HopmaTuBHas QyHKIMs OnpesiessieT 00beM U NOPSIOK MPenojaBaHus y4eOHOM AUCLMILTHHBI.
2. UndopmauroHHo-MeToaudecKas QyHKLWMs MO3BOJIAET BCEM yYaCTHHKaM 00pa3oBaTe/IbHOro
npoliecca NoMy4HTh MPECTaBIeHHe O LeJAX, CoAepKaHuH, obumel cTpateruy o0y4eHus, BOCIIUTaHHA U
Pa3BUTHS yYaLIMXCS CPEACTBAMH JJAHHOTO y4eOHOro npeamera.
3. OpraHM3alMOHHO-TLIaHUpyoLas QyHKLWMs IPeyCMaTPHBaeT BhIIEICHHE 3TanoB 00y4eHus,
CTPYKTYpHpOBaHHe yueGHOro MaTepuaa, Onpee/ieH|e ero KOJMYECTBEHHbIX H KaUeCTBEHHbIX
XapaKTEPUCTHK HA KKIAOM M3 ITAloB, B TOM YHCIE JUIA COEPHKATENLHOrO HAlOJIHEHHUs IPOMEXKYTOYHOH
aTTeCTally yYaluxcs.
3agaunm Kypea

1. CdopmupoBaTh NpeACTaBIEHHE O MeCT€ XHMHHM B COBPEMEHHOM HAay4yHOW KapTMHe MHpa,
NOHMMAaHHE pOJM XMMHH B (POPMHPOBAHHM Kpyros3opa ¥ (YHKIMOHAJIbHOH TIPaMOTHOCTH
YesioBeKa /I pelIeH s TIPAKTUYECKHX 3a/1ay.

2. Obyuumpv 61a0enulo OCHOBOIOJIAraloIHMH XHMHYECKUMH MOHATHAMH, TEOPHAMH, 3aKOHAaMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE T0JIb30BAHHE XHMHUYECKOH TEPMHUHOJIOTHEN ¥ CUMBOJIMKOM.

3. Obyuume enadenuio OCHOBHBIMH METOAAMM HAYYHOIO MO3HAHMs, WCIOJb3YyeMbIMH B XHUMHH:
HaOJIOIeHHe, OMWCaHWe, HM3MEPEHHE, OKCNEPUMEHT; yMeHHe o00pabaTbiBaTh, OOBACHATH
pe3yJIbTaThl TPOBEAECHHBIX OMBITOB H JENATh BBIBOMIBI; TOTOBHOCTb M CIIOCOOHOCTb MPHMEHSATH
METO/IbI MIO3HAHMS [IPH PEIICHHHU NMPAKTUYECKHUX 3a/1a4.

4. CdopMupoBaTh YMEHHS NaBaTh KOJTHYECTBEHHbIE OLEHKU W NPOBOAUTH PACYETHI [0 XUMHYECKHM
dhopmysiam ¥ ypaBHEHHUSM.

5. Obyyume enadenuio TIpaBUIAMM TEXHUKH O€30MaCHOCTH IPU HKCIOJIb30BAHHM XHUMHYECKHX
BEILIECTB.

6. CdopmupoBaTh COGCTBEHHbIE TMO3MLMH 10 OTHOLIEHHIO K XHMMYECKOH HH(pOpMAaLWH,
MOTy4aeMOW U3 pa3HbIX HCTOUHHKOB.

MecTo npeagMera B 6a3HCHOM y4eOHOM IIaHe

Jins peanmsauuu paGouell mporpamMmbl W3ydeHHs ydeOHOro npenamera «XvMHs» Ha ITane
nonHoro (cpenHero) obuero o6pasoBaHus y4eOHBIM TUIAHOM LIKOJIBI OTBeAeHO 68 yacos. B Tom uncne
34 yacoB B X Knacce u 34 uacos B XI knacce, u3 pacuera —| y4eOHbIi 4ac B Hesemo B X Kiacce u —1
yueGHpiit uac B Henemo B XI knacce. [lis oGecneuenns 68 -uacosoro kypca xumun B X 1 XI kraccax no
asTopckoii nporpamme O.C.I'abpuensta oteacHsI 72 4aca peaepatbHbIM 6a3UCHBIM YHEOHBIM ILTAHOM.

Iporpamma mno xumuu 10-11 KkmaccoB 06meoOpa3oBaTeNbHbIX —YYPEKACHAN —SBIACTCS
JIOTHYECKMM TMPOJO/DKEHHEM paboueil mporpamMmbl, COCTaBIEHHOW Ha OCHOBaHMH aBTOPCKOTO Kypca
O.C.I'aGpuensina, 1 ocHoBHOM wKoasl. [lostroMy oHa paspaGoraHa ¢ omopoi Ha Kypc xumuu 8-9
K1accoB. Pe3ynbTaToM 3TOro SBWIOCH TO, YTO HEKOTOPHIE, MPEUMYILIECTBEHHO TEOPETUYECKHE TEMbI
Kypca XMMHH OCHOBHOM LIKOJIBI PACCMATPHBAIOTCA CHOBA, HO Yike Ha GoJiee BBICOKOM, PaCLIMPEHHOM H
yriy6ieHHOM ypoBHe. JlenaeTcs 3TO OCO3HAHHO C MeJibi0 (HOPMHMPOBAHMS LETOCTHOH XMMHUYECKOH
KAPTHHB MMpa M Jis obecriedeHus NPEeMCTBEHHOCTH MEX/ly OCHOBHOH W CTapuied CTyNeHsAMH
00yuenus B 001eo0pa3oBaTebHbIX YUPEKICHHSX.

@®opmbl Opranu3anuu o6pazoBaTeILHOIO Nponecca H GopmMbI KOHTPOJIH

IpuMepHas IporpamMma npeycMaTpuBaeT GOPMHPOBAHUE Y YHalMXCs OOIIey4eOHbIX yMEHHH 1
HABBIKOB, YHUBEPCATIBHBIX CMIOCOGOB AEATETBHOCTH M KITIOYEBBIX KOMIETeHIMiA. B 3TOM HanpasieHuu
npHOpHTETaMH 1Sl yueGHOro mpeamera «XuMus» B CTapiieli wkosne Ha Ga30BOM ypOBHE SIBJISIOTCA:
yMEHHe CaMOCTOSTEIbHO W MOTHBHPOBAHHO OPraHM30BBIBATH CBOKO TO3HABATENbHYIO J€ATENLHOCTh (ot
MOCTAHOBKM LIEJM 10 TMOJy4YeHWs M OLEHKH pe3y/]bTaTa); MCIMOJIb30BAHHE DJIEMEHTOB NPUYMHHO-
CIIEICTBEHHOTO M CTPYKTYPHO-(YHKLMOHAIBHOTO aHA/IW3a; ONpPEJE/IeHHe CYIHOCTHBIX XapaKTepPHUCTHK
M3y4aeMoro o0beKTa; yMEeHHe Pa3BEepHYTO 0GOCHOBBIBATH CYXKIEHHS, AaBaTh OMPENCICHHUS, NPUBOIUTH
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JI0KA3aTeNbCTBA; OLEHHBAHHE M KOPPEKTUPOBKA CBOETO TOBE/ICHHs B OKPYXKAIOLICH Cpe/ie, BbINOIHEHHE B
TPAKTHYECKOM AESTENPHOCTH M B TMOBCEJHEBHOH JKH3HM SKONOTHYECKHX TpeGoBaHMif; MCMOIB30BAHNE
MyJIBTHME/IHIHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH /1A 00paboTkH, nepe/ia4u, CHCTEMATH3ALIMH
uHpOpMalMK, CO3JaHMA 0a3 NaHHBIX, MPE3EHTALMM DPE3yJbTaToB TI03HABATEJIbHOM M MPaKTHUECKOH
nesTenbHOCTH. Paboueii mporpammoii kypca Xumuu 10-11 kiaccoB NpexyCMOTPEHO TMPOBEACHHE 4
MpaKTHUecKuX paboT U 8 KOHTPOIBHBIX paboT, B T.4. 2 MPAKTHYECKHE H 4 xontposbHbie padoTel B 10
Kiacce ¥ 2 MpakTHUeckue M 4 KOHTpObHbIE paGoTsl B 11 kiacce. Jlns TeKyIiero KOHTPOJI YPOBHS
yCBOGHHs y4eGHOro IMpeiMeTa MCTONb30BaTh Takhe (YOPMBI, KaK CaMOCTOATE/bHbIC paboThl, B T.4. B
dopme Tecta, cpesobie paGoThl, yCTHbie (OPMBI — ¢poHTanbHBI onpoc, Oecenbl, AUCKYCCHH C
ucnons3oanuem pecypca KCO.
Pesy ibTaThl 00ydeHHst

Pesynbratsl u3yueHus Kypca «Xumus» MpPHBENCHBI B pasjene «TpeGoBaHuss K YPOBHIO
IOArOTOBKH BBIMYCKHHKOBY, KOTOPbIH MOJHOCTHIO COOTBETCTBYET CTAHAAPTY. TpeGoBaHUs HanpasJieHbI
HA PEATH3ALMIO JEATeNbHOCTHOTO, NPAaKTHKOOPHEHTHPOBAHHOTO M JIMYHOCTHO OPHEHTHPOBAHHOrO
MOJIXOJ0B; OCBOGHHE YYAlIMMHCS MHTEIUICKTYalbHOM M TMpPAaKTHYeCKOH [EATENbHOCTH; OBJIAICHHE
3HAHWAMH M YMEHHAMH, BOCTPeGOBaHHBIMH B MOBCEJHEBHON XH3HH, TNO3BOJISIOMMMH OPUCHTHPOBATLCS
B OKPYKAIOIIEM MHPE, 3HAYMMBIMH T COXPaHEHHs OKPYXKAIOLIeH Cpe/ibl ¥ COOCTBEHHOTO 3[I0POBbSL.

PyGpuka «3HATH/NOHMMATE» BKIIOYAeT TPeOOBAaHMA K yueGHOMY MaTepuay, KOTOpbI
yCBaMBAKOTCS M BOCTIPOM3BOIATCS YHALIAMHMCA.

PyGpuka «YMeTb» BKIOYaeT TpeOOBaHHs, OCHOBAHHBIE HA 6onee CIOXKHBIX BHAAX ACATEIBHOCTH,
B TOM YHCJI€ TBOPYECKOM: OOBACHATH, M3yYaTh, PACMO3HABATh M OMHMCHIBATH, BBIB/IATE, CPABHUBATD,
ONpeneNsATh, AHAJINW3MPOBaThb W OLEHHBATh, MNPOBOIUTH CaMOCTOATENbHBI TMOUCK HEOoOX0aMMOH
uH(bOpMALIHY H T.1.

B py6puke «Mcrons3oBaTh MPUOOPETEHHbIC 3HAHUA U YMEHHUS B NPAKTHYECKON JIEATEIbHOCTH U
[IOBCETHEBHOM JKM3HM» MPEACTABNCHbl TpeGOBaHWS, BBHIXOJAIME 32 PaMKu y4eGHOro mnpouecca H
HalleJICHHbIE Ha peleHHe Pa3HOOOPa3HbIX JKM3HEHHBIX 3a/1a4.

COJIEP)KAHME U3YYAEMOI'O KYPCA
10 KJIACC

OPI'AHUYECKAS XUMUS
(1 yac B Heaeso; BCero 34 YacoB, U3 HUX 2 4aca — Pe3epPBHOE BpeMs)

Beeaenne (1 yac)
[Ipenmer opranudeckod XxumuM. CpaBHEHME OPraHMYECKHMX COEIMHEHHM C HEOPraHU4YeCKHUMH.
TpupozHbie, HCKYCCTBEHHbIE M CHHTETHYECKHE COEIMHEHHUS.

Tema 1
Teopusi CTPOEHHs! OPraHH4YeCKHX coenHennii (3 4acoB)
BasleHTHOCTb. XMMHYECKOe CTPOSHHE KaK MOPANIOK COEJMHEHHs aTOMOB B MOJIEKYJI€ COIJIACHO MX
BaJICHTHOCTH. OCHOBHEIE TIOJIOXKEHUS TEOpUM XHUMHYECKOIo CTPOE€HHUSI OpPraHH4YeCKHX COGHHHCHHﬁ.
TToHSTHE O FOMOJIOTMM M FOMOJIOraX, H30MEPHH 1 M30Mepax. XHUMHYECKHe POPMYJIbI H MOZIEIIM MOJICKYJT
OpraHUYECKUX BEIECTB.
JlemoncTpanun. Moen: MOJIEKYJI TOMOJIOTOB M H30MEPOB OpraHM4eCKHX COeIMHEHHH.

Tema 2
Vr1eBo0po/ibl B HX NPHPOJHBIE HCTOUHAKH (8 4acoB)

IlpuponaHbIHiras. AnKaHBI. [pupoaHbIii ra3, KaK TOIUIMBO. [peumy1ecTBa MPUPOSAHOTO
rasa rnepez ApyrMMHM BUJaMu TOIUIHBA. CocTtaB NpUpOIHOro rasa.

AJIKaHBI: TOMOJIOTHYECKHMI pA, HOMEHKIAaTypa M H30MEpHsA aJKaHOB. XUMHUYECKHE CBOWCTBA
ankaHoB (Ha TNpUMepe MeTaHd H JTaHa). TOpEeHHe, 3aMeIIeHHE, Ppa3ioKeHHe, NETHAPUPOBAHKUE.
[TpumeHeHue aJIKaHOB Ha OCHOBE CBOMCTB.

A 1 K € H bl. DTWIEH, ero nojiyyeHue (JAerdipupoBaHHEM 3TaHa H JeruapaTangell 3TaHona).
XUMHUECKHE CBOMCTBA 3THJIEHA: TOPEHUE, KAaUeCTBCHHbIC PEAKLIMK (o6ecueurBaHHe OPOMHO#M BOIBI U
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pacTBOpa NepMaHraHata Kajuus), TWApaTalys, nonuMepusaima. [lonuaTieH, ero cBOMCTBA M
npumeHeHue. [IpuMeHeHue STHIeHa Ha OCHOBE CBOWCTB.

AnkanHMeHB M kKaydy K u [lonirue 06 anKagMeHax Kak YIjeBOJOPOAOB C IBYM:
JBOHHBIMH CBA3AMH. XHMHYECKHE CBOWCTBA Gyraauena-1,3 u wsompeHa: obecriBeurBaHie GPOMHOM
BOJIbI M TIOJIMMEpH3aLys B Kayuyku. Pesuna.

A 1 K H H bl. AleTWieH, ero MNoly4eHHe MNUpOIM30OM MeTaha M KapOHHBIM CMOCOOOM.
XuMHUecKHe CBOMCTBA allETHIEHa: TOpeHue, obeciBeuHBaHHE GpOMHOM BOMIbI, MPUCOSAMHEHHE
XJIOpOBOJIOpOZia | ruapaTauys. [pumeHenne aueTuieHa Ha OCHOBE CBOMCTB. Peakuus MoJuMepusaliu
BUHIIXJIOpUA. [IOTHBUHMIXIOPHA M €r0 NPHMEHCHHE.

He ¢ T . CocraB u mepepaboTka nedu. Hedrenponykrsl. beH3uH ¥ NMOHATHE 00 OKTaHOBOM
quce.

B e H 3 o i IlonyyeHne OeH3ona M3 reKcaHa W alCTHICHA. Xumuueckue cBoicTBa OeH3ona:
ropeHue, raJloreHMpoBaHNe, HUTPOBAHKC. [pumeHeHue GeH30/1a Ha OCHOBE CBOCTB.

Jlemoncrpanuu. ['opeHne MeTaHa. OTHOILIEHHe MeTaHa K pacTBOpY MNepMaHraHara Kaiud H
6pomuoii Bozie. [lomyueHue STWICHA JeruapaTaiiel 3TaHona H JenojuMepu3alueii MoIMITHIIEH,
aueTuneHa KapOuaHbIM criocobom. PasnoxeHue kaydyka MpH HAarpeBaHHH, HCBITAHHE MNPOLYKTOB
Pa3NoKEHUs Ha HEMPEEIbHOCTD. Konnexuus «HedTb 1 NPOAYKTHI €€ NepepaGoTKu.

JlaGopatopabie onpiThl. 1. IlocTpoenue Mozieieli MoJeKya yrieBofoposios. 2. Ompenenenue
37EMEHTHOr0 COCTABA OPraHMYECKHX COENMHEHHi. 3. O6Hapy)XeHHe HenpeziebHbIX COeIMHEeHUH B
xuakux Hegrenpoaykrax. 4. Tlomydyenue u cBOlCTBa aueTHieHa. 5. O3HaKOMJIGHHE C KOJUIEKUHMeH
«He(Th M MPORYKTHI €€ NIEPepabOTKM.

Tema 3
Kucopoacoaepxamue cOeJHHEHHSI H HX HAX0M/ICHHAE B xmnBoii mpupozne (9 4acos).

C n u p 7 bi. [Tomydenue sTaHoNa GpoXKeHHEM IJIIOKO3bI B ruaparauuei sTunena. ['uapokcuibHas
rpynna Kak QyHKUHOHAIbHAs. Ipencrasienue o BOJIOPOJHON CBA3H. XUMHYECKHE CBOMCTBa 3TaHOJIA:
ropeHue, B3aWMOJIEHCTBHE C HATPHEM, obpa3zoBaHHe TNpPOCTHIX W CJIOXKHBIX 5}HUpOB, OKHMCICHHE B
anpaerus. IIpdMeHeHMe OSTaHola Ha  OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCJACACTBHA H
npexynpexaeHHe.

[MoHsTHE O MPeIeTbHBIX MHOTOaTOMHBIX CTIMPTAX. [MiepyH Kak MpeCTaBuTelhb MHOTOATOMHBIX
crproB. KauyecTBeHHas peaKkius Ha MHOTOATOMHBIC cruptel. [IpHMeHeHHe [VIHMIEPHHA HAa OCHOBE
CBOWCTB.

KameHub @i yronab @eHoa Kokcoxumuieckoe MPOM3BOJCTBO M €ro MPOLYKLKS.
Tlonyyenure (eHona KOKCOBAHHEM KaMEHHOro yriis. BsauMHOe BIMSHHE aTOMOB B Molnekyne deHona:
B3aMMOJEHCTBME C THAPOKCHIOM HaTpus H a30THON KucioToil. [lonukoHmeHcauus @QeHona B
denonpopManbAETHAHYIO CMOITY. INpumenenue (eHomna Ha OCHOBE CBOWCTB.

A b aer u A bl TTonydeHue anbaerua0B OKHCICHHEM COOTBETCTBYIOLIHX CTIHUPTOB. XMUMHYECKHE
CBOMCTBA aJbJETHMIOB: OKHCIEHHE B  COOTBETCTBYIOUIYIO — KHCJOTY H BOCCTAHOBJICHHE B
cooTBeTcTBYyOLMiA cnupT. [IpumMeneHne dopmainbaernia U aueTalblerua.

Kap6oHOBB € KHCIOTBL [Tony4eHue KapOOHOBBIX KHMCJIOT OKMC/ICHHEM aJI/ICTU/IOB.
XuUMHUECKHE CBONCTBA YKCYCHOH KHCTIOTBI: o0Lme CBOWCTBA C HEOPraHHYECKMMH KHCJIOTaMU U PeaKiis
stepudpukaiyu. [IpuMeHenue YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BbICIIME JKUPHBIE KUCJIOTHI Ha
nprMepe MaJbMHTHHOBO#H 1 CTEapUHOBOM.

Cnoxube 3Gupb ¥ X Hup bl [TomyueHne CIOKHbIX 3upoB peaxLpel STepuHKamy.
CrioxHbIe 3UpEI B IPUPOJIE, X 3HAYECHHE, IpuMeHeHHe CIOKHBIX 3PHUPOB HA OCHOBE CBOMCTB.

JKupbl Kak CIIOXKHBIC 5¢upsl. XUMHYECKHE CBOMCTBA JKMpPOB. THApPOJIM3 (ombLeHME) H
rUAPUPOBAHUE KUIKHX HKUPOB. [TpuMeHeHHE KUPOB Ha OCHOBE CBOJWCTB.

V reB o A bl. ETMHCTBO XHMHYECKOH OpPraHU3aliiH JKHUBBIX OpraHu3MoB. XHMHYECKHH COCTaB
JKMBBIX OPraHH3MOB.

Vrnepodpl, WX KiaccHpHKaUMsi: MOHOCAXapHipl (rmoko3a),  AucaxapHabl (caxapo3a)
noaucaxapuabl (kpaxman u EJUTION03a). 3HAa4YeHHe YIJIEBOIOB B JKUBOM TPHPOAE M JKU3HU UEJIOBEKA.
TTousiTHe O PeaKuMsX MOTMKOHACHCALMK W TMApOM3a Ha npuMepe B3aUMOIPEBPALICHAN: TJIIOK03a+>
noJIMcaxapuil. o

[JOKO3a — BEIIECTBO C JBOMCTBEHHOM (YHKLMEH — albIACTHIOCIHPT. XUMHUECKHE CBOMCTBA
ITFOKO3bI: OKHC/ICHHE B ITIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHC B copbuT, 6poskeHHE (MOTOYHOKUCIOC U
crmpToBoe). [I[puMeHeHHe TTIOKO3bI Ha OCHOBE CBOWCTB.



Hemoncrpannn. OkucaeHHe cnupTa B ajbaerus. KauecTBeHHas peakius HA MHOTOATOMHBIE CIHP-
Thl. Konnexuus «KameHHbIH yrosb 1 NpoAyKThl ero nepepaboTku». PacTBopumocTs deHoma B Boje npu
06bIYHOM TeMnepaType U Npu HarpeBaHud. KauecTBeHHble peakiuu Ha (eHou. Peakuus «cepeGpsaHOro
3epKajia» ajJbJerua0B W TIJIIOKO3bl. OKHCIE€HHE aNbJeTHIOB W TJIFOKO3bI B KHCIOTHI C IOMOLIBIO
ruapoxkcuza meau (II). INomydeHne ykcycHO-3THIOBOTO U YKCYCHO-H30aMuiIoBoro 3¢upos. Komiekuus
a¢upHbIX Macen. KauecTBeHHas peakuus Ha Kpaxmall.

JlabopaTtopnsbie onbiThl. 6. CBolicTBa Kpaxmana. 7. CBoiicTBa roko3bl. 8. CBOMCTBA 3THIOBOrO
crnpra. 9. Cpoiicrsa ruuepuna. 10. CpoiictBa dopmanbaeruna. 11. CBoICTBa yKCYCHOM KHMCIOTHI. 12.
Csotictpa xupoB. 13. CpaBHeHHE CBOHCTB PaCTBOPOB MbLIA H CTHPAJIBHOTO MOPOLIKA.

Temad

A3oTcoepalne coefNHeHHs H HX HAXO0XK/IeHHe B *KHBO# npupoae (4 yacos)

A M u H bl [lonarue 06 amunax. [TomyueHHe apoMaTHUECKOTO aMHHA — aHWIMHA — W3 HUTPOGEH30-
Na. AHWIMH KaK OpraHM4Yeckoe OCHOBaHHWe. B3auMHOe BIMsHHE aTOMOB B MOJIEKYJI€ aHWIMHA: 0Cab-
JIEHHE OCHOBHBIX CBOWCTB M B3aMMOAEHCTBHEe ¢ OpoMHO# Bomoit. [IpuMeHeHHE aHWIMHA Ha OCHOBE
CBOMCTB.

AmuHokucOTEL. TlosyyeHne aMHHOKMCIOT W3 KapOOHOBBIX KHCIOT M THAPOIHM30M OeskoB. Xu-
MHMYECKME CBOMCTBA AMHWHOKHCIIOT KakK aM(OTEpHBIX OpPraHHYECKHX COEIHHEHHIA: B3aUMOJECHUCTBHE CO
1IeJI0YaMH, KHCJIOTAMH H APYT ¢ APYroM (peakuus noiaukoHAeHcauun). [lenTuaHas CBA3b U MOJIUIENTH-
1l [IppMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOMCTB.

b e 1 k u. Ilonyuenne GenKkoB peakuuel MOTUKOHICHCALMA aAMHHOKHKCIOT. [lepBrUYHas, BTOpHYHAS U
TPETUYHAas CTPYKTYpbl 6enKkoB. XMMHUECKHE CBOMCTBA O€JIKOB: TOPEeHHe, JEHATypaLys, THAPOIN3 U LIBET-
Hble peakiyu. buoxumuueckue QyHkun O6enKoB.

I'eneTnueckas cBA3b MEXIy K1acCaMM OPraHUYECKHUX COEAMHEHMIA.

HykneuHoBBI € KHCTOTHL. CHHTE3 HyKICHHOBBIX KUCIIOT B KJIETKE W3 HYKJICOTHA0B. O6LImii
njaH crpoeHus Hykneotuaa. CpasHenue ctpoenus U ¢yHkumii PHK u JTHK. Posb HyKJI€HHOBBIX KMCIIOT
B XpaHEHWM M TMiepejade HacieACTBeHHOM WHpopmaiuu. IloHATHE O GHOTEXHOJOrMM W TE€HHOM
HUHKCHEPUH.

HAemoncrpannn. B3auMonelicTBie aMMHaka M aHWIMHA C COJISSHOW KHMCIIOTOM. Peakuus aHWinHA ¢
GpomHo#i BozoH. Jloka3aTenbCTBO HAMMYMA (DYHKLUMOHAIBHBIX TPYNI B PacTBOPaX aMHHOKMCIOT. Pac-
TBOPEHHE M ocaxkneHue 6enkoB. I]BeTHbIe peakimu GenkoB: KCAHTONPOTEHHOBas U GHyperoBas. [opeHue
OTHYBET0 mepa M ImepcTaHod HUTH. Monens momexynst  JIHK.  Ilepexomsi:  staHon
—3THJIEH—3THJIEHTIMKOIb—3THICHIIUKONAT Menu (I1); sTaHon—3TaHanb—3TaHOBas KHCIIOTA.

JlabopaTopHbie onbiThl. 14. CBolicTBa GENKOB.

ITpakTHyeckas paGora Ne 1. PemeHue 3kCriepUMEHTaIbHBIX 33/1a4 HA WAEHTH(OMKALMIO OpraHuye-
CKHX COEJUHEHHH.

Tema 5
Buoornyeckn akTHBHbIE OPraHHYecKHe coeXnHennsi (4 4yacos)

@ e p™me HT b PepMeHTH Kak GHOOrHYECKHE KaTanu3aTopbl 0ekoBoi nmpupoasl. OcoGeHHOCTH
dyHKunOHMpOBaHUs hepMeHTOB. Posb GepMEHTOB B JKH3HEAEATEILHOCTH XKMBBIX OPraHH3MOB M HAPOJI-
HOM XO3SICTBE.

B uTawmu H bl [lonarue o ButamMuHax. HapymieHus, cBi3aHHble ¢ BUTAMHHAMH: aBUTAMHHO3BI,
TUINO- ¥ TUNEPBUTaMHHO3bI. Butamuu C Kak npecTaBUTeNb BOAOPACTBOPHUMBIX BATAMHUHOB U BUTAMHH A
KakK MpeJICTaBUTENb )KUPOPAaCTBOPUMBIX BUTAMHHOB.

I' 0 p M 0 H bI. [loHATHE O rOPMOHAX KaK IyMOP&IbHBIX PErYJIATOPAaX JKH3HEACSTETBHOCTH JKHUBbBIX
opraHu3MoB. IHCYJIMH U aipeHaJIMH Kak MpeacTaBUTed ropMoHOB. [Ipodunakruka caxapHoro nuabera.

Jlek apcTB a. JlekapcTBeHHass XUMHUA: OT MATPOXUMHH 10 XUMHUOTEpANHU. ACITHPUH. AHTHOUOTHKH
u nqucbakrepuos. Hapkotuueckue BemectBa. Hapkomanus, 60ps0a ¢ Heli 1 npoduiakTuka.

Jemoncrpanun. PaznoxeHne nepoKcHaa BOAOPOMAA KaTayia3oi CBIPOro Msica W ChIPOro KapTrodess.
Konnekuus CMC, coneprkaimux su3uMsbl. Mcnbitanue cpenst pactBopa CMC uHauMkaTopHOM Oymaroi.
Wnmoctpauuu ¢ ¢otorpadusiMu XKUBOTHBIX C pa3iM4HbIMU (popmamu aBHTaMHUHO30B. Kosutekuus BH-
TaMUHHBIX NpenapatoB. McrisiTanue cpebl pacTBOpa aCKOPOMHOBOM KUCIOTHI HHAMUKATOPHOH Oymaroii.
HcneiTaHue anTteyHoro mpenapatd uHcynuHa Ha Genok. JlomauiHss, sabopaTopHas U aBTOMOOWIbHAs
anredka.



Temab
HicKyccTBeHHbIE H CHHTETHYECKHE OPraHHvecKue coeinnenns (4 vaca)

MckyccTBeHHBIe 1 0JHMep bl [lodyyeHne HCKyCCTBEHHBIX NIOIMMEPOB, Kak MPOLYKTOB
XUMHYECKOH MOIM(HKAIMH MPUPOJHOTO MOIUMEPHOrO Chipbsi. MCKyCCTBEHHbIE BOJNOKHA (alETAaTHbIH
LI€JIK, BUCKO3a), X CBOMCTBA H NPUMEHEHHE.

CuHnTeTHdYecKkue moaumepsl. [lomydeHre CHHTETHYECKUX TMTOJTMMEPOB PEAKLMAMH TOJIH-
MepH3alli U NONMKOHAeHcayu. CTPYKTypa MoiMMepoB: JTHHeiHas, Pa3BeTBICHHAsA W MPOCTPaHCTBEH-
Has. [IpeacTaBuTENd CHHTETHYECKHX MIACTMAcC: MOJMITHICH HM3KOrO M BbICOKOTO JABJCHWS, MONH-
NPONMIIEH W TIONMBAHWIXJIOPH. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH H KalpoH.

Jlemoncrpannn. Konnexuus wiactMace ¥ uazienui u3 Hux. Kosuiekuuu HCKYCCTBEHHBIX M CHHTe-
THYECKHX BOJIOKOH M HM3/ieJMi W3 HUX. Pacro3HaBaHWe BOJIOKOH MO OTHOLICHHIO K HAarpeBaHHIO U
XUMHYECKHM PEaKTHBAM.

JIaGopaTopubie onbIThL. 5. O3HAKOMJIEHHE C KOJUIEKLKMEH [U1aCTMACC, BOJIOKOH U Kay4yKOB.

IIpakTaueckas paora Ne 2. PacriosHaBaHue 171aCTMacC U BOJIOKOH.

COJEPXAHME U3YYAEMOI'O KYPCA
11 KJIACC

OBIIASL XUMUSA
(1 4aca B He/leMO; Beero 34 4acoB, W3 HUX 2 4aca — Pe3ePBHOE BPems)

Tema 1
Crpoenne aToma u nepuoanyeckuii 3axon JI. . Menjeneesa (3 yaca)

OCHOBHBIE CBEJIGHHSI O CTPOEHHMH aToMma. SIApo: MPOTOHbI H HEHTPOHBI. M30TONBI. DIEKTPOHbI.
DnexTpoHHas 0600uKa. DHepreTudeckuii ypoBeHb. OCOGEHHOCTH CTPOEHHs SIEKTPOHHbIX obonouex
ATOMOB 3JIEMEHTOB 4-r0 M 5-ro mepHonos nepuoauyeckoil cuctemsl JI. M. Menneneesa (nepexoaHbix
snementoB). IlonsTue 06 opOMTAnsX. s- M p-OpOMTANH. ONIEKTPOHHbIE KOH(HUIypalWH aToMoB
XHMHYECKUX HJIEMEHTOB.

IMepuoauyeckuii 3axoH J. . Menaeneesa B cBeTe y4eHHA O CTPOCHUH aToma. Orxportue . H.
MeHieneeBbIM NMEPHOANYECKOrO 3aKOHa.

[epuoauueckas cucrema Xumuueckux osnementos JI. WM. Menneneea — rpaduyeckoe
0TOGpaKeHHe MEPHOAUYECKOro 3akoHa. PH3MYECKHH CMBICI MOPAAKOBOrO HOMEpA 3JIEMEHTa, HOMepa
mepuosa ¥ HOMepa Ipynmbl. BajeHTHble 31eKTPOHbI. [IpHuMHBI M3MEHEHHsS CBOWCTB J/IEMEHTOB B
neproziax M rpynmnax (MJIaBHbIX NOArpyInax).

[TonojkeHHe BOAOPOJA B IEPHOIMYECKOH CHCTeMe. 3Ha4Y€HHE MEePHOANYECKOro 3aKoHa H
NepUOMYECKOM CHCTEMBI XUMHYECKHX demeHToB J1. M. Mennerneesa Ui pa3sBUTHS HayKH U IOHHMAHHA
XUMHYECKON KapTHHBI MUpa.

Jlemoncrpanun. Paznuunbie GOPMBI NIEPHOIMYECKOH CHCTEMBI XUMUYECKHX S/IEMEHTOB JI. H.
MeHpeneesa. ;

JIa6opatopubiii  onbit. 1. KOHCTpyHWpOBaHWE MEPHOAMHYECKOH TaOJMLIbI  IEMEHTOB ¢
HCIIOJIb30BAaHUEM KapTOYEK.

Tema 2
Crpoenne Bemecrsa (13 vacos)

WonHas xumuueckas cBssb. Katwonbl ¥ aHuonbl. Kiaccudukaums uoHos. HoHHbie KpuC-
Tannuyeckue pemeTkd. CBOMCTBA BEMIECTB C 3TUM THIIOM KPHCTAIHYECKUX PELIETOK.

KoBajeHTHas XMMHYECKas CBA3b. OJEKTPOOTpHUATENbHOCTb. [lonsipHas M HenojspHas
KOBaJIeHTHbIe CBsi3u. Jlunonb. ITONAPHOCT CBA3M M MONAPHOCTH MOJEKy/bl. OGMEHHBIH M JIOHOPHO-
aKLENTOPHBIH MEXaHHU3MBI 00Pa30BaHUs KOBAICHTHO! CBs3H. MoieKyApHbIE ¥ aTOMHBIC KpHCTAlLIUE-
ckue pemeTku. CBOMCTBA BELIECTB C 3THMH THIIAMH @ KPHCTA/UTMYECKUX PELISTOK.

MeTauiHueckas XUMHUYecKas cBsi3b. OCOGEHHOCTH CTPOSHHs aTOMOB METaUIOB. MeTanueckas
XHMHYECKas CBS3b M METAJUIMueckas KpucTauinyeckas pemerka. CBOWCTBA BEIIECTB C 3TMM THIIOM
CBS3H.

BozopoaHas XUMH4ecKas CBA3b. MeXMOEKy/IpHas U BHyTPUMOJIEKY ISpHas BOAOPOAHAs CBA3b.
3HaueHHe BOJOPOHOM CBSA3H VISl OPraHU3aliHi CTPYKTYp GHONOIMMEPOB.



[Tonumepsi. [lnacTMacchl: TepMOIUIACThI M PEAKTOIUIACTBI, MX MPEICTABUTENN W TPUMEHEHHE.
BosiokHa: NpUpOHbIE (PaCTHTENbHbIE H JKUBOTHbIE) M XMMHUYECKHE (MCKYCCTBEHHbBIE M CHHTETHYECKHE),
MX MPEICTABUTENH U IPUMEHEHHE.

['a3006pa3HOe COCTOSIHME BellecTBa. TpH arperaTHbIX cOCTOsHUS BOAbl. OCOOEHHOCTH CTPOEHHs
razoB. MossipHbIii 00beM ra3000pa3HbIX BEIECTB.

[Ipumepbi ra3006pa3HbIX MPUPOAHBIX CMeCeii: BO3MyX, PUPO/IHBIH ra3. 3arpsasHeHue aTMochepbl
(KMCIIOTHBIE JOXKIH, MAPHUKOBBIH 3¢ dekT) 1 6opbda ¢ HUM.

IMpeacraBuTey ra3000pa3HbIX BELIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIH a3, aMMHaK, STUJIEH.
Hx nonyyenue, cobupaHue U pacro3HaBaHUE.

Xunkoe cocrosuue BemiecTBa. Bopa. Ilotpebnenwe Boabpl B ObITy W Ha TNPOHM3BOJACTBE.
JecTkocTh BOABI M CIOCOOBI €€ YCTPaHEHHUS.

MuHepasbHbI€ BOJIbI, KX HCTIOb30BaHKE B CTOJIOBBIX U JIEUEOHBIX LIETIAX.

XKuakue KpUCTAUIBI U MX TIPUMEHEHHE.

Teepmoe coctosiHKe BeiecTBa. AMOp(HbIE TBEp/Ible BELIECTBA B MPUPOJIE M B KM3HH YENIOBEKA,
UX 3HaYeHHe U MpuMeHeHne. KpucTaainyeckoe CTPOSHHE BEIECTBA.

Jucnepcusie cuctemsl. [ToHsTHE 0 IUCTIEpCHBIX cucTeMax. JlucnepcHas (asa ¥ AMCIIEPCHOHHAS
cpena. Knaccudukauus JUCNIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperarHoro COCTOSIHMS AMCIEPCHON
Cpeapbl ¥ JUCTIEPCHOHHOM (a3bl.

['pyGoaucriepcHble CHCTEMBI; SMYJILCHH, CYCIIEH3HH, a3PO30JIH.

ToukonucnepcHbie cucteMbl: rend W 3omd. CocraB BemecTBa M cMeced. Bemectsa
MOJIEKYJIAPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB.

[ToHATHE «OONS» W €€ Pa3HOBHIHOCTH: MaccoBas ([0Sl JIEMEHTOB B COEJMHEHHH, OIS
KOMIIOHEHTA B CMECH — JI0JIs TIPUMECEH» 101 PACTBOPEHHOT'O BELeCTBa B pacTBope) U o6bemHad. Jlosis
BBIXO/1a MPOAYKTa PEaKLUH OT TEOPETHYECKH BO3MOXKHOTO.

JMemoncTpauuu. Mozenb KPUCTAUTHYECKOH pelueTky xyuopuaa Hatpus. O6pasibl MHHEPAJIoB ¢
WOHHOM KPHCTAJUTHYECKOW PELIeTKOM: KaabL|Ta, raiura. Mozeau KpUCTALIMYECKHX PELIETOK «CyXOro
abpaa» (Wid wona), anmasa, rpadura (Wi kBapua). Moxmens monekynst JJHK. O6pasupl miactmacc
((penonodopmanbaernansie, NOTHYPETaH, MOJHITHICH, NOJMNPONMIECH, NOJHBUHWIXIIOPU) U HU3JE/THs
u3 Hux. OGpa3ipl BOOKOH (LIEPCTh, IIENK, alleTATHOE BOJIOKHO, KAlPOH, JIABCaH, HEHIOH) U U3JEHs U3
Hux. O6pasipbl HEOPraHMYECKHX MOJIMMEPOB (Cepa IIacTHYecKas, KBapll, OKCHJ allOMHHHMS, TIPUPO/IHbIE
amoMocHIuKatel). Monens MossipHoro obbema ra3oB. TpH arperaTHbIX COCTOSIHHSL BoAbl. OOpasiibl
HAKUIIK B 4YaiiHuke M TpyOax LEHTPATbHOrO OTOMIeHUs. JKecTKOCTh BOABI U CHOCOOBI €€ yCTPaHEHHS.
[Mpubopsl Ha XUAKKX KpucTasax. O6pasipl pasIUUHBIX JUCTIEPCHBIX CHUCTEM: OMYJIBCHIA, CYyCHEH3HH,
asposoJiei, reseit u 3omeil. Koarymsuus. Cunepesuc. Oddexr Tunpans.

Jla6opaTopubie ombiThl. 2. OnpeneneHHe TUNAa KPHCTAUIMYECKOM PELIETKHM BELIECTBA H
OIKCaHHE €ro CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKLMEH MOJMMEPOB: IIACTMAcC H BOJIOKOH M W3JEJHs
u3 HuX. 4. HcnpitaHue BOIBI Ha JKECTKOCTh. YCTpaHEHHE >KECTKOCTH BOAbl. 5. O3HakomjieHHE ¢
MUHEpabHBIMH BoiaMu. 6. O3HaKOMJIEHHE C TUCTIEPCHBIMU CHCTEMaMH.

IpaxTuyeckas padora Ne 1. [Tonyuenue, cobupanue U pacrno3HaBaHHe ra3oB.

Tema 3
Xumuueckne peaknuu (8 yacos)

Peakuyu, wungymue 06e3 W3MEHEHHs COCTaBa BelIeCTB. AJUIOTPONHMS M aJIOTPOINHbIC
BHZIOM3MeHeHus. [IpHUMHBI aJUTOTPONMK Ha TpuMepe MoaudHKaluii Kucioponaa, yriepoaa u dpocdopa.
O30H, ero GHonoruyeckas poJib.

H3omeps! ¥ u30MepHsi.

Peakuuu, WaylmMe ¢ W3MEHEHWEM COCTaBa BEINECTB. PeakuWu COENWHEHWs, Pa3JIOKEeHHs,
3aMelleHHsl 1 OOMeHa B HEOPraHWYECKOM U OpraHM4ecKod XMMHUH. Peakuuu 5K30- ¥ 3HAOTEPMUYECKHE.
Tennosoit >P(EKT XUMHUYECKOW peakidH W TEPMOXMMHYECKME ypaBHEHMs. Peakuuu ropeus, Kak
YaCTHBIN CTy4ail 9K30TePMHYECKHX PeaKLyi.

CKOpOCTb XMMUYECKOW peakiu. CKOPOCTh XHMHYECKOW peakuuH. 3aBHCHMOCTb CKOPOCTH
XMMHMYECKOM peaKLMH OT MPHUPOABI PEarupyrolMX BELIECTB, KOHLEHTPALMH, TeMINEPaTypbl, NIOLIaaH
TMOBEPXHOCTH COMPUKOCHOBEHHS M KaTaitu3aTopa. Peakuuu romo- u rereporensbie. [IoHsATHE O KaTanuse
1 KaTanu3zatopax. depMeHTbI Kak GHONOrHYeCcKHe KaTaTH3aTophl, 0COOEHHOCTH HX (YHKIIMOHHPOBAHHS.

O6parumMocTh XuMHYeckux peakimii. HeoOpatumbie M oOpaTUMble XHMHYECKHE pPEaKLMH.
CocTOsiHHE XMMHYECKOTO PaBHOBECHsS Ui OOpPAaTHMBIX XHMHUYECKMX peakuuii. CriocoObl CMelleHHs
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XHMHUYECKOTO PaBHOBECHs Ha MPUMEPE CHHTE3a ammuaka. TToHsTHE 06 OCHOBHBIX HAaY4HBIX MPUHLHNAX
MPOM3BOACTBA HA MPUMEPE CHHTE3A aMMMaKa Wix CepHOM KHUCIOTHI.

Posib BOABI B XMMHYECKOH PEAKLMH. HcTuHHBIE pacTBOpBL. PacTBOPUMOCTE H KnaccuuKanus
BeLIEeCTB [0 ITOMY NPH3HAKY: paCTBOPHMBIC, MAJIOpacTBOPHUMBIE ¥ HEPACTBOPUMbIC BEIEeCTBA.

DIeKTPOJINTE U HEIIEKTPOIUTBL. DNEKTPOINTHYECKAsA AUCCOLMALINS. Kucnorsl, OCHOBaHHA H
COJIM C TOYKH 3pEHHs TEOPHHU 3MEKTPOIATHIECKON UCCOLHALIMH.

XyUMHUYECKHE CBOMCTBA BOABIL: B3aMMOJIEHCTBHE C METalIaMH, OCHOBHBIMH H KHCJIOTHBIMU
OKCHJIaMH, pa3iokeHHe M 0OpasoBaHHe KPHCTAUIOrHpaToB. Peakuyu rugpatauyyd B OpraHH4ecKoi
XHMHH.

TuaposH3 OpraHuHeCcKuX 1 HEOpraHHYEeCKUX coequHennii. HeoGpaTuMblii THAPOIH3. OGpaTuMbli
FHPOJIU3 COJIEH.

T'uaApoM3 OPraHAIECKHX COeMHEHUH 1 €ro MPAKTHYECKOe 3HAUCHUE JUTA IOy 4Y€eHHs THAPOIIH3-
HOro crMpTa ¥ Mbila. bronornyeckas poib THPONH3a B [UIACTHYECKOM H SHEpreTHYeCcKOM OOMeHe Be-
IIECTB ¥ DHEPTUH B KIICTKE.

OKUC/THTEbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH. Crernenb okuciaeHus. OnpejeneHue CTeneHu OKHCIICHUS
no Gopmyie COSAUHECHHUS. TMoHsitHe 06 OKMCIMTENBHO-BOCCTAHOBUTEIBHBIX peaxumsax. Okucnenue
BOCCTAHOBJIEHHE, OKHCITHTE/b ¥ BOCCTAHOBHTEJIb.

DnexTponu3. DJIEKTPONH3 Kak OKUC/THTE/TBHO-BOCCTAHOBHTEbHBIH TMpOLECC. DneKTposu3 pac-
[J1aBOB W PAcTBOPOB Ha MpHUMEpe XJOpHAa Hatpus. IIpakTryeckoe MPUMEHEHHC 3MeKTpoiu3a. OJieK-
TPONMTHYECKOE MOy HEHHE ATFOMHHHUA.

Jlemoncrpanun. [IpeBpaiieHne KkpacHoro ¢ocdopa B Genpiii. O30HaTOp. Mozieau MOJIeKyJl H-
Gyrana ¥ u300yTaHa. 3aBHCHMOCTb CKODOCTH PpeaKiy OT MpUpOZBI BElIeCTB Ha MpUMEpe
B3aMMO/ICHCTBHA PAaCTBOPOB Pas/IMHbIX KMCIIOT OJIHHAKOBOM KOHLEHTPALMH C OTMHAKOBHIMH rpaHyJiamMu
[IMHKA ¥ B3aUMOJEHCTBUA OJIMHAKOBBIX KYCOYKOB pa3sHbIX MeTaJUIOB (MarHus, LMHKa, sere3a) ¢ CONSHOM
KucioToii. B3auMoaeHcTBHE pacTBOPOB CEpHOM KHCJIOTBI C pacTBOpamMH THOCYb(aTa HATPUs pasIMuHON
KOHIICHTpAaLW¥ ¥ TeMIeEparyphl. Mopenb Knsmero cnos. PasnokeHue nepokcuaa BOLOposa C mo-
MOIIIBIO KaTanu3aTopa (OKCHa MapraHia (IV)) 1 KaTasasbl CHIPOrO Msica H CHIpOro kaprodens. [Ipumepst
HeoGpaTUMBIX peaKiwH, WAyIuX ¢ obpazoBaHHeM OCajika, rasa Wi BOABI. BsauMmozeiCTBUE JIUTHA H
HaTpus ¢ Bojoi. [TomyHenre okCua docdopa (V) 1 pacTBopeHHe €ro B BOJI€; MCITBITAHUE MOY4CHHOTO
pacTBOpa JIAKMyCOM. O6pas3ipl KPUCTALIOTHAPATOB. VcribiTaHHe PacTBOPOB AJIEKTPOIUTOB 1 HEDJIEKTPO-
JIATOB HA MpPEeIMET JMCCOLMALUH. 3aBUCUMOCTb CTETICHH 3JIEKTPOIMTHYECKOH MCCOLHALIH YKCYCHOM
KUCJIOTHI OT pa3baBiieHHsi pacTBOpa. [upponu3 KapOuna Kaabuws. ['uaponu3 KapOOHATOB MIETOHHBIX
METaJIOB ¥ HATPATOB LMHKA WM CBHHLA (I1). Tomyyenne MbuIa. [IpocTeiiine OKMCIUTEIBHO-BOCCTA
HOBHTENbHBIE PEAKIMK: B3aMMO/ICHCTBYE IMHKA C COJSIHOM KHCJIOTOM M JKejie3a ¢ pacTBOpPOM cynbdara
meau (I1). Mozeb SNeKTpoan3epa. MoJieib 3eKTPOIM3HON BaHHbI 1S TIOTYHEHH AFOMMHUS.

JIaGopaTopHbi€e ONbITHI. 7. Peaxiiusi 3aMelIeHHs ME/IM JKEeJIe30M B pacTBOPE MEeJHOr0 Kyrnopoca.
8. Peaxuuy, wiylue ¢ 00pa3oBaHMEM OCajka, rasa u Bogbl 9. TToyueHHe KHCIOPOZiA Pas/OKEHHEM
NepoOKCH/Ia BOZOPO/iA C MOMOIILIO okcuza Mapranua (IV) 1 kaTanasbl CbIporo kaprodens. 10. [Tonyuenue
BOJOPO/A B3aHMOZIEHCTBHEM KHCJIOTBI koM. 11. PasnuuHbIe Cilydau rHAponsa coneil.

Tema 4
BemecTBa 1 HX CBOHCTBA (9 yacoB)

Merasuisl. B3aumoeicTBHE METAILIOB C HeMeTaIaMH (XJI0pOM, cepoi U KHucaopoaom). Baaumo-
neiicTBUE LIEJOYHBIX U IEJIOYHO3eMEBbHBIX METAJUIOB C BOJION. DNEKTPOXHUMHYECKUA PAT HanpsOKEHH#H
MeTa/UIoB. B3aMMofeiicTBHE METalloB  C pacTBOpamMu KHCIOT # coneil. AJIIOMHHOTCPMHS.
BaaumojieiicTBHE HATPHs C 9TAHOJIOM H (heHOTIOM.

Kopposus MeTalIoB. [loHATHE O XMMHYECKOW H 3JIEKTPOXMMHUYECKOH KOppO3HH METaJLIOB.
Crioco6bl 3alIMThI METALIOB OT KOPPO3UH.

Hemerasuibl. CpaBHUTENbHAs ~XapaKkTepuCTHka rajoreHoB Kak Haubonee THMHYHBIX
fIpe/icTaBUTENEH HEMETALIOB. OKHC/TUTENIbHBIE CBOHCTBA HEMETAILIOB (B3aMMOJIEHCTBHE C METAIAMU H
BOJIOPOZIOM). BoccTaHOBHWTE/bHBIE ~ CBOMCTBA HeMeTa/IoB  (B3auMofedcTBHE € Gonee
3NeKTPOOTPULIATENIbHBIMK  HEMETaILIa W CIIOXKHBIMH BelECTBAMU-OKHCIHTENAMH). Kucnotst
HEOPraHW4ecKHe W OpraHuHecKue. Knaccudukaiysi  KMCIIOT. X{MHUEeCKHe CBOWCTBA KHCIIOT:
B3aMMOJICHCTBHE C MeTailaMH, OKCHAaMH METa/UIOB, TMIPOKCHIAMH METAUIOB, COJAMH, CrMpTamMu
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OCHOBaHHS HEOpraHu4eckue M OpraHM4ecKHe. OcHoBaHMA, MX KIacCHpUKalHs. XAMHUECKHE
CBOMCTBA OCHOBAHMIA: p3auMo/eiicTBHE C KUCJIOTaMH, KUCJIOTHBIMM OKCHJIaMH ¥ CONAMH. PazjoxxeHue
HepacTBOPHMBIX OCHOBaHHH.

Comu. Knaccuduxanus cojieii: Cpe/iHHe, KHCIBIC H OCHOBHBIE. XUMHYECKHE CBOJCTBA COJIEH:
p3aMo/ieiicTBHE C KUCIOTaMH, LeNOYaMH, META/IaMU ¥ CONAMH. TIpencraBUTeNIH coJieli ¥ UX 3HAUYEHHE.
Xnopun Harpus, kapOoHaT KambLys, docdar kanbLMA (cpenHue COIH); ruapokapOoHaThl HaTpus H
aMMOHMS (KHCIIBIE COMH); rnnpoxcoxap6ona'r memu (I1) —

MayaxuT (OCHOBHAS COJB).

KauecTBEHHbIE PeaKiMH Ha XJIOpHL-, cynbdar-, ¥ KapOOHaT-aHHOHBI, KATHOH aMMOHMUS, KaTHOHBI
xenesa (I1) u (11D).

[eHeTHdecKas CB3b MEXIY KiIaccamu HeOpraHU4eCKuX H OpraHMYecKuX coenuHeHuil. TlonaTHE
0 TeHEeTHYECKO# CBA3H H reHeTHYEeCKUX pAaax. [eneTnyeckuii pax MeTalIa. Tenernueckudl psia
nemetaia. OcOGEHHOCTH FEHEeTUYECKOro pana B OpraHMyYecKo# XHUMHH.

JleMoHCTpaNHH. Konnekuws o0pa3ioB METAILIOB. BsauMOIeHCTBHE HATPHs ¥ CYPBMBI € XJIOPOM,
xenesa ¢ cepoi. [opeHue Marsus aIOMHMHHUA B KHCJIOPOAE. BiauMofeHCTBHE MIENOYHO3EMETbHBIX
METaJUIOB C BOZIOH. BzauMo/eHCTBIE HATPWA C ITAHOIOM, IMHKA C YKCYCHOH KUCJIOTOM. AJIFOMHHOTEP-
mus. B3aumopelcTere M € KOHIIEHTPUPOBaHHO#H a30THO#M KucoTOM. Pe3ysibTaThl KOppO3HH METJLIOB
B 3aBMCHMOCTH OT YCJIOBHH €€ nporexanus. Konexius 00pasiioB HEMETAIUIOB. B3anMOJCHCTBHE
XJIOpHO# BOJIBI ¢ PaCTBOPOM 6pomuaa (noamna) Kanus. KouieKis PUpOIHBIX OpraHHdeCckiX KHCJIOT.
Paz6aBnieHHe KOHLIEHTPHPOBaHHOM cepHOM KHMCIIOTBL. BsaumopeicTBIe KOHLIEHTPUPOBAHHOH cepHO#
KHCJIOTBI C CaxapoM, LEJUTIONO030M W ME/IBIO. OG6pa3ipl NPUPOAHBIX MHMHEpAJIOB, COACpXaIIMX XJIOpHIL
HaTpusi, KapOoHaT KajiblWd, docdar kanblws H rUApOKCOKAapOOHAT MEH (I). OGpasupi MHUIIEBbIX
MPOAYKTOB, COMEPIKALIHX ruApoKapOOHaTh! HATPHA 1 AMMOHHS, HX CTIOCOOHOCTb K pa3yoXKeHHUIO NpH Ha-
rpesanuy. ['ameHue COab! ykcycoM. KauecTBeHHbIE peaKuMy Ha KaTHOHBI 1 AHUOHBI.

JlaGopaTopHbie OHBITHL. 12. WcnpiTanue pacTBOpOB KHMCNOT, OCHOBaHMH M conen
uraMKaropamu. 13. BrauMOJEHCTBHE CONMHOM KUCIOTB! H pacTsopa YKCYCHOW KMCIIOTBI C MeTaUIaMH.
14. BszaumopaeicTBHE CONSHOM KMCINOThl M pacTBopa YKCYCHOH KHCIIOTBI € ocHopaHusMH. 15.
BsaumopeicTBUE CONSHOM KMCIOTBI M PacTBoOpa YKCYCHOM KHCJIOTBI © consimu. 16. Tlomyuenue H
CBOMCTBA HEPaCTBOPHUMBIX ocHopaHuii. 17. THapOIH3 XJIOPHIIOB H aleTaToB LIENOYHBIX META/LIOB. 18.
O3HAKOMJICHHE € KOJUICKLMAMH: a) METaJUIOB; 6) HEMEeTAILIOB; B) KHCIIOT; T) OCHOBaHMiA; 1) MMHEpaJioB U
GUOJIOTMUECKUX MaTePHAIIOB, COZiepIKaLIMX HEKOTOPBIC COIH.

IpakTHyecKast paGora Ne 2. PemeHne OSKCNEPUMEHTANIbHBIX sanad HAa MACHTU(QUKALMIO
OpraHu4ecKuX U HeopraHu4YeCcKuX COeIMHEeHHUH.

TPEBFOBAHHA K VPOBHIO IIOAT OT OBKH BBIITYCKHHKOB

B pesyabTare H3yueHHs xHMHAH HAa 6230B0M YPOBHE Y1CHHK JMOJIKEH

3HATH / NOHAMATD

o gaoicHeliuiUe XuMu4ecKue NOHAMUA: BelIECTBO, XMMHYECKHH JJIEMEHT, aToM, MOJIEKYna,
OTHOCHTENIbHbIC aTOMHas H MOJEKyJIApHas Macchl, MOH, a7yIoTPONKs, W30TOMbI, XUMHYecKas CBA3b,
3JIEKTPOOTPULIATEILHOCTD, Ba/IEHTHOCTb, CTENEHb OKHUCIICHMS, MOJIb, MOJISIpHAs Macca, MOJIApHBIH 00BeM,
BelecTBa MOJIEKYJIApHOro H HEMOJIEKY/IIPHOTO CTPOCHHS, pacTBOPBI, SNEKTPOIUT H HEeDJIEKTPOJIUT,
JIEKTPOIUTHYECKAA JMCCOLMALIHS, OKHCIUTEb H BOCCTAHOBMTE/Ib, OKHCIICHHE H BOCCTAHOBJICHHE,
reruioBoil 3QdeKT peaKiyH, CKOpOCTB XMMHUECKON DeaKiyH, KaTaius, XUMHUYECKOe DPaBHOBECHUE,
yTJIePOIHbIH CKEIIET, (yHKuUpOHANbHAS TPy, H30MepHs, TOMOJIOTUs;

© OCHOGHDbIE 3AKOHbl XUMUU: COXpaHeHHs Macchl BEIICCTB, [IOCTOSTHCTBA COCTaBa, TIepUOANYECKHUH
3aKOH;

© OCHOGHbIE MEOpUU XUMUU: XMMHWYECKOH CBA3H, 3NIEKTPOJTUTHIECKOH JMCCOLMALIMK, CTPOCHH
OpraHM4ecKuX COeIMHEHHUH;

o gadicHelimue gewjecmea U Mamepuanbl: OCHOBHBIC MeTauibl W CIUIaBbl, CCpHAd, cossiHas,
a30THAs W yKCycHas KMCIOTBI; [e/I0UH, AMMHaK, MUHEpaJIbHbIC ynoGpeHus, METaH, STHNEH, alETUIICH,
Gen30s1, JTaHON, JKHPBI, MBLUIA, [IIOKO3a, caxaposa, Kpaxmai, KleTuaTKa, OENKH, MCKYCCTBEHHBIC u
CHHTETHYECKHE BOJIOKHA, KaydykH, [/1aCTMACcChl;

ymeTb
e Ha3bi6ams A3yHEHHBIE BEIECTBA IO «TpHUBHATTLHOH HIIH MexIyHapOJHOH HOMEHKIIATYPE;
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. onpedenamy: BAIGHTHOCTb U CTENCHb OKUCIICHHUA XUMHHECKHX 3/1EMEHTOB, TUIl XHMHYECKOH CBS3H
B COEIMHEHMSX, 3aps/l HOHA, XapaKTep Cpe/ibl B BOAHBIX PacTBOpax HEOPraHMYECKHX COE/IMHEHNH,
OKHCJTUTENh H BOCCTAHOBHTENb, IPHHAIEKHOCTD BEIIECTB K PAs/IMYHBIM Kaccam OpraHUYECKUX

COEMHEHUH;

® XapaKmepu306amp: SIEMEHTb MAJbIX TIEPHONOB MO MX TIONIOYKEHHIO B MEPUOIMYECKOH CHCTEME
J1.i.MenzaeneeBa; oOupe XHUMHYECKHE CBOMCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHM4YeCKMX W OpPraHu4eCKHX COeJIHHEHMH; CTPOCHHE W XMMHYECKHE CBOHCTBA M3YyHCHHBIX

OpraHu4eCKuX COCﬂHHeHHﬁ;

° 06bACHAMD: 3ABUCHMOCTD CBOMCTB BELIECTB OT MX COCTaBa W CTPOCHHSA; MPHPOLY XMUMHYECKOH
cBsi3H (MOHHOM, KOBAJIEHTHOM, METAUTHYECKOH), 3aBUCHMOCTE CKOPOCTH XMMHUUECKOM PeaKMi H

[IO/IOKEHHUS XMMHYECKOTO PABHOBECHS OT PAa3IUYHBIX (HaKTOPOB;

L 6bINOIHAMb Xumu4ecKkui JIKcnepumerm 10 pacrno3HaBaHHIO BAYKHEHIIIUX HEOpPraHW4eCKux H

OpraHu4eCKMX BELIECTB;

. npoeooums CaMOCTOSTENbHBIH TIOUCK XUMHYECKOH MH(OPMALIMH C MCTONIb30BAHHEM PA3IMIHBIX
MCTOYHMKOB (HAY4YHO-TIONY/ISPHBIX M3[aHHM, KOMIIOTEPHBIX 6a3 JIaHHBIX, pecypcoB HTepHeTa);
UCIIOJTE30BaTh KOMIBIOTEPHBIC TEXHOIOTHH U1 00paboTku ¥ niepefadu XUMUYECKOH HHPOpMALIUU

¥l €€ NPe/CTABIEHNs B Pa3TMIHbIX HopMax;

HCNO0Ab30BATh NpHOOpeTeHHbIe 3HAHHA H YMEHHS B NpaKTHYECKOH AeATEIbHOCTH H
OBCEHEBHOM KHU3HH JUIA:
© 0B BACHEHNS XMMHUYECKHX ABJICHHH, MPOMCXOALIMX B IPUPOIC, OBITY U Ha IPOU3BOJICTBE;
° onpe/iesieH:si BO3MOXKHOCTH MpPOTEKaHUA XHMMYECKHX MpPEBPAIlCHHH B PasIMUYHbIX YCJIOBHAX H

OLICHKH HX HOCJICL[CTBHﬁ;
3KOJIOTMYECKH rPpaMOTHOI'O [OBEJICHHUA B oxpymalomeﬁ cpene;

OLICHKH BJIMSHHAS XHWMMHYECKOIO 3arpA3HCHUA orcpy;xalomeﬁ cpenbl Ha OpraHusM YyeJslioBeKa H

ApyrHe )KHBbIE OPraHU3Mbl;

° GeszomacHoro obpauieHus ¢ TOPIOYMMH Y TOKCHYHBIMM  BEIECTBaMM, J1ab0paTOpHBIM

000pyIOBaHHEM;
MPUrOTOBJIEHHs PACTBOPOB 3a/IaHHOH KOHLECHTPALMH B ObITY ¥ Ha MPOU3BOZICTBE;

KPHTHYECKOH OLEHKH JOCTOBEPHOCTH XHMHYeCKOH WHAOPMALMH, TOCTYMAKOWEH M3 PasHBIX

HUCTOYHHUKOB.
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