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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUs

1.1. O6nacTh NpUMEHEHHUSI IPOT PAMMBbI
[TporpamMMa y4eOHOW OUCLMIUIMHBI SBJISETCS YacThbEO OCHOBHOW MPO(ecCcHOHANIBHON
oOpazoBareabHOM mporpaMMbl B cooTBeTcTBUEM ¢ DI'OC no mpodeccun:
15.01.20 Cnecapp 0 KOHTPOJIBHO- H3MEPUTENBHBIM TPUOOPAM M aBTOMATHKE
1.2. MecTo y4e0HOI NMCUHMILNIMHBI B CTPYKTYpe OCHOBHOH mpogdeccHoHalIbHOI
00pa3oBaTe/IbHON NMPOrpaMMbl: JUCIUIUIMHA OTHOCUTCS K 001€00pa30BaTEIbHbIM
JUCLIATITTAHAM.
1.3. eqn m 3aga4¥ AUCHUIVIMHBI — TPeOOBAHHS K pPe3yJabTaraM OCBOCHHS
AUCHHUIVIMHBI

CopnepxaHue nporpaMMbl « XMMHUsD» HAINPABICHO HA AOCTMIKEHWE CIEAYFOLIMX
ueneit: ¢ QopmupoBaHue y 0OOydarOMIMXCS YMEHHS OIICHMBATh 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS IS KQKIOTO YEIIOBEKA,
* (opMuUpOBaHUE y OOYYAKOIIMXCS LETOCTHOTO MPEIACTABICHHUS O MUPE W POJIA
XUMHH B CO3JaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, YMCHHS
OOBSACHATH OOBEKTHI M MPOLIECCHl OKPYXKAKOUIEH IEHCTBUTETBHOCTH: TPUPOIHOM,
COLMAIBHON, KYJIBTYPHON, TEXHUYECKON CPEAbl, — MCMHOJB3YS JUIA 3TOrO
XUMHUYECKHAEC 3HAHNUS,
* pa3BUTHE Y OOYYAIOIIMXCS YMEHUH pa3nyarh (PaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMH OLEHOK U CBS3b KPUTEPUEB C
OMPEACTIEHHOW  CUCTEMOM  LEHHOCTEH, (¢opmynupoBarth W 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* TpHOOpPETEHNE OOYUAOLIMMHKCS OMbITA PA3HOOOPA3HON ACITETBbHOCTH, MMO3HAHUS U
CaMOINO3HAHMS, KIFOYEBBIX HABBIKOB, MMEKIIMX YHUBEPCAIBHOC 3HAYCHHUE IS
PA3IAYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, TPUHITHAS PEIICHUH,
NOKCKA, aHATM3a U 00padOTKM MH(OPMALMK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB
WU3MEPEHUH, COTPyaHMYECTBA, Oe30macHOro oOpallleHusT C BEHIECTBAMH B
MOBCETHEBHOM SKM3HU ).

OcBocHHE coacpKaHMsl Y4YeOHOM JMCUMIUIMHBL «XHMHS», OOECHeUYnBACT

JNOCTH)KEHHE CTYICHTAMM CIIEAYIOIIMX PE3YIIBTATOB!
* JJUYHOCTHBIX: — YYBCTBO TOPAOCTH W YBAKCHHS K HMCTOPUM WU JOCTHKCHUSM
OTCYECTBEHHOH XHMMHUYECKOH HAyKH, XUMHWYECKM TPAMOTHOC TOBEACHHE B
npo(heCCHOHANTBHONM JEATENBHOCTH M B OBITY NpH OOpalIcHUM € XHUMHYECKAMU
BEILECTBAMHU, MATEPUATIAMH U TTPOLIECCAMM;
— TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUsl M TMOBBILICHHS KBaTU(PUKAUUU B W3-
OpaHHOM MPO(ECCHOHATTBHOM NEATENBHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETCHIHAN B 3TOM,
— YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMECHHOH XWMHYECKOM HAyKH W
XUMHYECKUX TEXHOJIOTMA /I MOBBILIEHWS COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,
* MeTaNpeAMETHBIX: — MWCHOJb30BAHUE PA3JIMUYHBIX BHJIOB MO3HABATEIBLHOM
JESATEIbBHOCTH W OCHOBHBIX HMHTEJUIEKTYAJIbHBIX ONepauuii (MOCTAHOBKH 3aJayM,
dbopMynMpoOBaHUS THUNOTE3, aHAM3a W CUHTE3a, CpaBHEHUs, O0O0OIIEHUS,
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CUCTEMATH3ALMN, BBISBICHUS MPUYMHHO-CIIEACTBEHHBIX CBS3€H, MOMCKA AHAJIOIOB,
(opMyNMpPOBaHUsT BBIBOJAOB) JJsl PEIICHUS TOCTABICHHON 3a1ayd, TPUMEHEHHUE
OCHOBHBIX METOJIOB TO3HAHUS (HAONIOACHUWS, HAYYHOIO JSKCOEPUMEHTA) IS
W3YYCHUS Pa3JIMYHbIX CTOPOH XMMHYECKHX OOBEKTOB M MPOLECCOB, ¢ KOTOPBIMH
BO3HUKACT HEOOXOAMMOCTb CTATKMBATHCS B MPOQPECCHOHAIBHOI cdepe;

—  WCMOJBb30BAHWE PA3JIMYHBIX HWCTOYHUKOB JUIS TIOJIYYCHHS XUMHYECKOM
uH(pOpMallMK, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh MJISi JOCTHXKEHUS XOPOLIMX
PE3YJIbTATOB B MPOECCUOHANBHOM cepe;

° mnpeaMeTHbIX: — C(QOPMHUPOBAHHOCTh TMPEACTABICHUIA O MECTE XUMUU B
COBPEMEHHOW HAY4YHOH KapTHMHE MUPA, MOHHUMAHWUE POJIM XHUMHH B (DOPMHUPOBAHHUU
Kpyro3opa v (pyHKIMOHAIbHOW TPAMOTHOCTH YEJIOBEKA JJIsl PELICHHS MPAKTUYECKUX
3a1a4;, — BJIAJCHUE OCHOBOMOJIATAKOMIMMUA XUMWYECKUMHU MOHATHIMH, TEOPHUIMM,
3aKOHAMH W 3aKOHOMEPHOCTSMH, YBEPEHHOE  TMOJIb30BAHUE  XUMHUYECKOMU
TEPMUHOJIOTHEN W CHMBOJINKOIL,

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O MO3HAHUS, UCIOIB3yEMBIMU B XUMUH:
HAOFOICHUEM, OMMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM,; YMEHUE 00padarhiBaTh,
OOBSCHATH PE3YJbTaThl MPOBEICHHBIX OMBITOB W JACTATh BBIBOJbI, TOTOBHOCTh W
CHOCOOHOCTh MPUMEHSATh METOBI O3HAHUS MTPU PELICHUH MTPAKTUYECKHX 3a/a4,

— c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJHMYECTBEHHBIC OLICHKM W MPOM3BOAWTH
pacyeThl N0 XUMUYECKUM (OpMYyJIaM B YPABHEHHUSIM,

— BIAJACHHUEC MPaBWIAMH TEXHUKH O€30MAaCHOCTH MPH HMCIOIb30BAHHM XUMHUYECKHX
BELICCTB,

— Cc(OPMHUPOBAHHOCTh COOCTBEHHOW MO3WIMA MO OTHOWIEHUIO K XHUMHYECKOM
uH(pOPMALMK, TOJTYyYAEMON U3 PA3HBIX HCTOUHHUKOB

B pe3yabrare u3yueHusi AUCHUILIHHBI CTYJEHT JO0JIKE€H OCBOMTHL CJEAYIOIIHE
o0IIIe KOMIIETeHIINH:

OK1. [TornmaTh CYIIHOCTh M COLUAIIbHYIO 3HAYMMOCTb Oy ayLieil mpodeccun,
[IPOSIBJIATE K HEW YCTOWYMBBINA HHTEPEC.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO JEATENBHOCTD, HCXOI U3 LEIH U CIOCOOOB €€
JNOCTH)KEHHUS, ONIPEIETICHHBIX PYKOBOIUTEIEM.

OK3. AnanuzupoBaTh padouyto CUTYaINI0, OCYHIECTRISATH TEKYIIMA U UTOTOBBINA
KOHTPOJIb, OLICHKY U KOPPEKIIUIO COOCTBEHHOH AEATENBHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YJIbTAThl CBOCH pabOTHI.

OK4. OcymiecTBnsaTe NOUCK HHPOpMaLuK, HEOOX0AUMON 11t 3PPEKTUBHOTO
BBITIOJTHEHH S MPO(ECCHOHAIBHBIX 3a/1aY.
OKS5. Hcnonb3oBaTh HHYOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B

npO(PECCUOHATIBHOMN ACATEIBHOCTH.
OKB6. Paborars B komanze, 3(p(HEKTUBHO O0IIATHCS ¢ KOJUIEraMH, PYKOBOACTBOM,
KJIUEHTaMH.



1.4. Kotn4ecTBO 4aCOB HA OCBOEHHE NPOTPAMMBbI AHCHHIJIMHBI:
MaKCUMaJIbHOW yueOHON Harpy3ku oOydaromerocs 185 vacos, B TOM uuce:
00s13aTeNbHON ay IMTOPHOM yueOHOM Harpy3ku oOyyaromerocs 1144acos;
JIEKIMOHHBIX 3aHATHH 00ydJaromerocs 4acos 98;
Ja00paTOPHBIX U MPAKTUUYECKUX 3aHIATHIA 00ydaromerocs 16 4acos;
CaMOCTOATEIBHOM paboThl 00yvaronierocs S1 4yacos,;
KoHCyabTanmu 10 yacoB, paboTa HaJ MHAMBHAAYAIbHBIM TPpoekTOM 10 yacoB

2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHUTLJIAHBI
2.1. O6beM yueOHOM JHCUHUIIMHBI H BHABI Y4e0H0ii paboThI

Bup y4e6Hoii paGoThI Oovem uacoe
MaKCUMaJibHasl yueOHasl Harpy3ka o0y4aronierocs 185
oOs3aTenbHas ayJUTOpHAs yuyeOHas Harpy3ka 114
B TOM YHCJIE:
JIEKIUA 98
[IPAKTUYECKUE 3aHATHS 16
CamMocTosiTesibHas padoTa 00y4animerocsi (Bcero) 51
KoncyabTanuun 10
CamocrosiTesibHasi pad0Ta HaJl HHANBHAYAJIbHBIM NPOEKTOM 10
Hroropas arrecranus B hopme auddepeHuMPOBAHHOIO 3a4éTa




2.2. TemaTu4ecKuii VIAH U COAEPKaAHNE Y4eOHOI AUCHUNIMHBI XUMHUSA

HaumenoBanue

Coaep:kanue yueOHOro MaTepHaJa, JJadopaTopHble H IPAKTHYECKHE Pa00ThI,

O0bem uacoB

YpoBennb
OCBOCHHUS

pa3aeioB U TEM
1

CAMOCTOSITEJIbHAS PAG0OTA 00YVIAIOIMHXCH, KYpcoBas padoTa (IPOoeKT) (ecl npedycMompenst)
2

BBenenue

CoaepsraHue y4e0HOr0 MATEPHAJIA

Hay‘IHbIC MCTOAbI IMMO3HAHUS BCIICCTB U XUMHWYICCKUX HBHCHHﬁ. POJ'IL 3KCHCpI/IMCHTa u TCOpI/II/I B XUMUHN.
MoaenupoBaHue XUMHICCKUX MPOLIECCOB. JHAUCHUE XHUMHUH MPU OCBOCHUH NMPOoeCcCHii TCXHUIECKOTO
mpodug npoheCCHOHATEHOIO 0OPA30BAHMSL.

Camocmosimenshas paboma no meme

p—

1. O6wag u

HEOpPraHHYeCKAsT XUMHUS
1.1. OcHoBHBIE
MOHSITHSA H 3AKOHBI
XHUMHH

CoaepsraHue y4e0HOr0 MATEPHAJIA

OcHoBHble noHsitusa xumuH. Bemectso. Atom. Monekyna. XUMHUSCKHN 37I€MEHT. AJIIOTponus.
HpOCTbIC " CIIOXKHBIC BCIICCTBA. KauecTBeHHBIH M KOMHMYCCTBEHHBIN COCTAB BCIICCTB. XHUMHAYECCKHAC
3HaKku U popmymsl. OTHOCUTENBHEIC ATOMHAS M MONCKYIspHas Macchel. KomuuecTBo BemecTsa
IIpo¢gunsHbie 1 npodeccHoHAIBLHO 3HAYHMBIE JIEMEHTBI COAePKAHUA. AJUIOTPOI- Hble
monupukanmu yriaepona (anmas, rpadur), Kuciaopoaa (KUCIOPOI, O30H), 0J10Ba (cepoe u Oenoe
0110B0). IToHATHE O XUMHUECKON TEXHOJOTHH, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTHH

N[ \D

2 | OcHoBHbIe 3aK0HBI XUMHH. CTEXUOMETPHS. 3aKOH COXPAHCHHUS MACChl BEIISCTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIICCTB MOJICKYIIPHOH CTPYKTYPhI. 3aKOH ABOTraIpo U CICACTBUS
W3 HETO.

PacucTHBIC 3212491 HA HAXOXKACHUC OTHOCHTCIBHOM MOJICKYIIIPHOI MACChI, ONMPECACICHNC
MAaCCOBOH 0 XUMHICCKUX DJICMCHTOB B CIOKHOM BCIICCTBE.

I[CMOHCT anuu. MO,Z[CJ'II/I ATOMOB XUMHYCCKHUX DJICMCHTOB. MO,Z[CJ'II/I MOJICKYJI MPOCTBIX U CIIOXKHBIX
BemecTs (mmapocrepkuesbic u Ctroapta— bpurnetda). Komaekims npocTeiX ¥ CIOKHBIX BEINECTB.
Hekoropeie BemmecTsa komudecTBoM 1 Moab. Moaep MonsspHOTo o0beMa ra3os. Amnorponus dochopa,
KHCIIOPOJA, 0JI0Ba

JlabopaTopHbie padoThI

IlpakTH4yecKHe 3aHITHS

CamocrositesnibHast padora no teme 1.1

1.2. llepuoguyueckuii
3aKO0H H
Iepuoguueckas
CHCTEMA XHMHYECKHX
anemenToB /. W.
MenpneneeBa u
CTPOEHHE aTOMA

Coaepskanue yueOHOr0 MaTepHaJIa

2,3

1 | llepuoauueckuii 3axon .M. Mengeneea. Orkportue .M. Menneneesbim 1lepuoanueckoro 3akoHa.
IMepuoauuecckuii 3akoH B popmymuposke Jl. M. Menaeneesa. [lepuonuueckas tabmuia XUMUUCCKAX
3JEMEHTOB — rpaduueckoe 0TOOpaKEHUE NEPUOANYECKOro 3aKkoHa. CTPyKTypa MeproguIecKon
TaOIHIBL: IEPHOABI (MAIBIC M OOIBIINE), TPVIIILI (ITIABHAS U TOOOYHAS).

2 | Ctpoenue atoma u llepuognyecknii 3axon JI.M. MenaeneeBa. Atom — ciokHas yactua. Aapo
(pOTOHBI U HEUTPOHBI) U IACKTPOHHAsE 00010uKa. M30Tombl. CTPOCHHE 3ICKTPOHHBIX 000I0UCK
aTOMOB JIEMEHTOB MaJIbIX NIeproa0B. OCOOCHHOCTH CTPOCHHS ICKTPOHHBIX 000I0UYCK ATOMOB
37CMEHTOB OONBIITHX TICPUOIOB (MEPEXOAHBIX 3eMEHTOB). [loHsTre 00 opOuTansx. s-, p- u d-
opOuTaTn. DICKTPOHHBIC KOHPUTYPAIUH AaTOMOB XUMHUYCCKUX 31eMeHTOB. COBpPeMEHHAs
dbopmymuposka llepuoanueckoro 3akona. 3uauenue llepuonuyeckoro 3akona u Ileproanueckoit
CUCTCMbI XUMHUYCCKHUX DJICMCHTOB I[ . MCH,Z[GJ'ICCBa AJId pas- BUTHUA HAYKW U TIOHUMaHUA XUMHUYCCKOM
KapTUHBI MUpAa.

IIpoduibHbie U IPOPecCHOHATBLHO 3HAYUMBbIE 3JIeMEHTbI coAepRaHusl. PainoakTHBHOCTS.
Hcnonp3oBaHue paauOaKTUBHBIX U30TOMOB B TEXHUYECKUX LENsIX. PEHTT€HOBCKOE U3JTYUECHHE

1,2




" €ro UCIIOJb30BAHUE B TCXHUKEC U MEANIIUHE. MOI[GJ'II/IpOBaHI/Ie KakK METOA NPOTHO3UPOBAHUA
CHUT

lemoncrpauuu. Pazauuansie hopmer lepuoauueckoi cucTeMpl XUMUYISCKHX daeMeHTOB [, .
Menaencesa. unamMuueckue Ta0muist 411 MoaeiupoBanws | leproanaeckoi CHCTEMBL. DICKTPU3ALHS
TCJI ¥ MX B3aUMOICHCTBUC.

JlaGopaTopHble paGoThbl

TlpakTHyeckne 3angaTus

KonTpoanHas padora

Camocmoamenvnan paboma no meme 1.2

1.3. Ctpoenmne
BellecTBA

CoaepsraHue y4e0HOr0 MATEPHAJIA

HNonnas xumuyeckas cBsizb. Katnossl, nx 00pa3oBaHKUE U3 aTOMOB B PE3YJIBTATE MPOLIECCca
OKHUC/ICHUsS. AHHOHBI, MX 00PA30BaHUE U3 ATOMOB B PE3YJIbTATE MPOLIECCA BOCCTaHOBICHUS. oHHAs
CBA3b KaK CBA3b MC)K,Z[y KaTHOHaAMHU U aHUOHAMHU 34 CUCT SHGKTpOCTaTI/I‘ICCKOI‘O HpHTH)KeHI/IH.
Krnaccudukaims HOHOB: M0 COCTABY, 3HAKY 3apsiAa, HATMIHIO THAPATHOM 000104uku. MoHHbIC
KPUCTATIIUUYCCKHUC pe]l[eTKI/I. CBOﬁCTBa BCIICCTB ¢ HOHHBIM THUIIOM KpHCTaHHquCKOﬁ CIINCTKHU.

OBAJICHTHAsI XHMHYeCKasi CBsI3b. MexaHn3M 006pa30BaHusl KOBAICHTHOH CBs3U (06Ii MEHHBIN U
JOHOPHO-AKICIITOPHBIN). DICKTPOOTPULIATSIEHOCTE. KOBAICHTHBIC MOISIPHAS ¥ HETIOISIPHAS CBSI3H.
KparHocTe KOBaneHTHOH CBA3H. MOICKYISIPHEIC H ATOMHBIE KPUCTATITHUECKUE pemeTk. CBoHCTBa
BCIICCTB ¢ MOJCKV/IIPHBIMHA U ATOMHBIMH KPUCTAIIUICCKHUMH PCINCTKAMMU.

2 | Meraminueckasi ¢Bsi3b. Metammnaeckas KPUCTALTHUCCKAS PCIICTKA U MCTAUTHICCKAS XUMUICCKAS
¢B13b. Du3nueckue CBONCTBA METAJIIIOB.

ArperaTHbie COCTOSTHHS BEILIECTB H BOAOPOAHAS CBsI3b. 1BEPIOC, )KUIKOS U ra3000pasHoe
cocrosiHus BewecTs. [lepexos BeIecTa u3 OJHOTO arperaTHOro COCTOSHUS B apyroe. BoaopomHas
CBSI3b.

3 | YUucrbie BeugecTBa u cmecu. Llonsitue o cmecu BewecTs. | omoreHHbie U reteporeHubie cmecu. Cocras
cMeceH: 00bEMHAA M MACCOBAS JOJIM KOMIIOHCHTOB CMECH, MACCOBAS JOJIST IPHUMECCH.

4 | lucnepcubie cucremsbl. [lonstue o nucnepcHo cucteme. JlucnepcHas dasa u TUCICPCHOHHAS CPeaa.
Knaccudukarnus qucnepcHbix cuctem. [ToHITHE O KOUTOHIHBIX CHCTEMAX.

IIpodniabHble H npodeccHOHATBHO 3HAYHMBIE JJIEMEHTBI cogepskaHus. [ [omIpHOCTD CBI3M 1
mospHOCTE Moekyasl. Konaeacammus. Tekyuects. Bosronka. Kpucrammsarms. 8y6HI/IMaLII/IH u
Jgecyonumanysa. AHomamiu prsnyeckux cBoucTs Boabl. JKuakue kpuctaamsl. MUHepalsl U TOPHBIC
MOPOJBI KaK ngnpo;:nme CMECH. DMYIIBCUH U CYCTICH3UU. 3011 (B TOM YHCIIE a3pO307IH) U IEIIH.
Koarymsmums. Curepesuc.

JemoHcTpauuu Moenb KPHCTATHUCCKOH PeIICTKH X10puaa Hatpust. OOpa3ibl MHHEPAIOB C HOHHOR

KPHUCTAUTHYCCKON PEIICTKOM: KAIBLMTA, TATuTa. MOACIN KPUCTAUTHICCKUX PELICTOK «CYXOTO A (HIH

Hoga), anvasa, rpadura (umu keapua). [ Ipubops Ha xuakux kpuctamnax. OOpa3ubl pasIuIHBIX

grncnepcm,lx CHUCTEM: AMYJIBCHUH, CYCIICH3MM, a3p030J1eii, reach u soneit. Koarymsiiwst. Cunepesuc. Iddexr
WHOATISL.

TlpakTHueckas padora Ilonyuenne cyCneH3WM U SMVYIILCHH U U3YVUEHHUE U X CBONCTB

KonTpoabnHas padora

Camocmosamenwvnas paboma no meme
Koncyromayuu

1,2

Coaep:raHne y4e0HOro MaTepHAIA
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%4- Bona. PactBopbl. | I | Boga. Pacreopsi. Pacteopenne. Boga xak pacrsopurens. PactBoprMocTs BemecTs. HachimeHHbIC, 4 15
He;;gggu“]:;/l];llfzmaﬂ HCHACBIIMICHHBIC, NCPCCHIMCHHBIC PACTBOPDLI. 3aBI/ICI/IMOCTb PacTBOPUMOCTU Ta30B, )KI/I,Z[KOCTGI\/'I u ?
TBEPIBIX BELICCTB OT Pa3nu4HEIX GakTopos. MaccoBas 105 paCTBOPECHHOTO BEIICCTRA.
2 DNEKTPOJIMTHYECKAS JHCCOUHANMSA. JJICKTPOJUTHI M HEIJNICKTPOUTHI.  DICKTPOTHTAYCCKAS 2
auccorranist. MeXaHu3MBI 3JICKTPOTUTHICCKON AUCCOLMAINN Il BCUICCTB € PA3IUYHBIMU THUIIAMHU
XUMHYCCKOH CBs3U. [ MapaTupoBaHHBIC W HE THAPATHPOBAHHBIC HOHBI. CTCHCHD 3JICKTPOIUTHICCKOH
AUucCConmuanmu. CupHble U cialbie SJCKTPOJINUTHI. OCHOBHBIE ITOTOKEHHS TCOpUU SHGKTpOHHTHqCCKOfI
AUucCConmuanmu. KI/ICJ'IOTLI, OCHOBAHUA U COJIU KaK 3JICKTPOJINUTHI.
JlabopaTopHble pad0ThI -
IpakTuyeckue 3aHsaTus B 2
[IpuroToBJieHHE PACTBOPA 3aJAHHON KOHILICHTPALIMH.
KonrpoanHas padora -
IIpodeccrnonaibHO 3HAYMMBIE 3JIEMEHTBI COlepPKAHHUSA. PacTBOpPEHHE KaK (PU3MKO-XUMHUUYCCKHUIM
mporuece. Temnoseie s dexro mpu pacteopenuu. Kpucrammornapars. PemeHue 3a1ad Ha MaCCOBYIO OO
PaCcTBOPCHHOI'O BCIICCTBA. HpI/IMeHeHI/Ie BOABI B TCXHHYCCKHUX LCTIAX. Kecrrocth BOABI U CHOCO6LI cC
CTPAHCHU:. MusnepaibHbBIC BOABI.
JX_[CMOHCTpaIIl/Il/I. emouctparuu PactBopumocTts BewecTs B Boae. CoOMpaHHe ra30B METOIOM BHITCCHCHHUS
Boabl. PacTBopeHHE B BOAC CCPHOM KHUCIOTHI H cojacd ammonus. OOpasisl KPUCTALUIOTHIPATOB.
HsroTosnenne runcoBod moBA3KH. McnbITaHHE pacTBOPOB JJIEKTPOJINTOB M HEINEKTPOIHUTOB HA MPEIMET
JUCCOLMUALMN. 3aBUCUMOCTb CTCICHH DJICKTPOIUTHUCCKOW JUCCOLMALIMM YKCYCHOW KHCIOTBI  OT
pasbaBiicHUs pacTBOpa. [[BHKCHHE OKPAIIICHHBIX HOHOB B JJICKTPUUCCKOM Toje. [ IpuroroBieHue xecTroi
BOJBI U VCTpaHEHHE €€ xkecTKOCTH. MonuTel. O0pasisl MUHEPAIBHBIX BOI PA3IHYHOIO HA3HAYESHHUSL.
Camocmonmensvnas paboma no meme 4
Coaep:xanue yueOHOro MaTepuaja 18
1.5. Knaccudukanus I Kucnorel u ux cBoiicTBa. KHUCIOTHI Kak 3JIEKTPOSIUTHI, UX KJacCH(PUKALIUS TIO pa3- JIUIHBIM 12
HeOpPraHHYeCKHX Mpu3HakaM. XUMUYECKHUE CBONCTBA KUCIIOT B CBETE TEOPHH JICKTPOIUTHIECKOM 2 ’
COeTHHEHHI H HX nuccounaui. OcOOEHHOCTH B3aUMONIEUCTBYS KOHIIEHTPUPOBAHHON CEPHOM U a30THOM
CBOMCTBA kucaot ¢ merayuiamu. OCHOBHBIE CIOCOOBI OJYYEHHSI KUCJIOThI
2 | OcHoBanus u ux cBoiicTBa. OCHOBaHMS KaK JEKTPONIUTBI, UX KJIACCH(PUKALKS IO pa3- 2
JIMYHBIM MPU3HAKaM. X UMUYECKHE CBONCTBA OCHOBAHUI B CBETE TEOPUH DJICKTPOIUTHYEC-
CKOH nucconuannu. PasnoskeHue HepaCTBOPUMBIX B BOie OCHOBaHUN. OCHOBHBIE CIIOCOOBI
TIOJYYEHHs] OCHOBAHMI.
3 | Comnm m ux cpoiicrea. Comu kak snmextponutbl. COMH CpPeHHE, KUCIblE M OCHOBHBIE. 2
XUMHUUECKHE CBOHCTBA COJIEH B CBETE TEOPHH JIEKTPOJIUTHYECKOHN nuccoruanuu. CrocoOsl
NOJIy4eHUs! CoJle. I maponus cosent.
4 | Okcnapt u ux cpoiicrBa. ConeoGpasyomie U Heconeodpasyoe OKCHIb. OCHOBHBIE, 2

aM(OTepHbIE U KUCJIOTHBIE OKCHIbI. 3aBHCHMOCTb XapaKTepa OKCHAA OT CTENEHU OKUCIIe-
HUs1 00pa3yoLero ero Merajuia. XUMH4YeCKue CBOHCTBA OKCHIOB. [ToyueHne OKCHIOB.




IIpodeccuonanbHO 3HAYMMBIE 3JIeMEHThI coaep:kaHus. IpaBu- na paszOamneHus
cepHoM KHucaoTel. Mcnonp30BaHue CEpHOM KHUCIOTHI B MPOMBILUICHHOCTH. Enkue menoun, ux
HCIIONIb30BAHUE B NMPOMBINUICHHOCTU. [alneHass u HerameHass W3BECTb, UX NPHUMEHEHUE B
crpoutenbcTBe. ['mnc u anebactp, runcosanme. Ilonstne o pH pacrBopa. KmuciorHas,
LIeJI0YHAs!, HEUTpaibHasA CPefa pacTBOPOB.

HemoHcTpanuu. B3auMoneicTsue a30THOM U KOHLEHTPUPOBAHHONW CEPHOM KHCIOT C
metayuiamu. ['openne ¢ocdopa u pacTBopeHue nponaykra ropeHust B Boxe. llomydenue u
cBoiictBa am(orepHoro ruapokcupa. HeoOpatumenii rugponns  kapOuma — KasbIIHSL
OOpaTuMBIif THAPOSIN3 COJIEH Pa3IMIHOrO THIIA

IIpakTnyeckas padora : XuMHUECKHE CBOMCTBA KMCJIOT, OCHOBAHHH, COJIEH 2
KonTtpoabHo-o0o0marimee 3anaTue. Kourposabnas padora Ne 2 no teme «CtpoeHue atoma. 2
CrpoeHne BeIECTBA»
Camocmoamenvnan paboma no meme 6
Koncyromayuu
CoaepsraHue y4e0HOr0 MATEPHAJIA 17
1| Knaccuduxauns XuMHYeCKHX peakimii. Peakiiy coeIMHEHNS, PA3OKEHHUA, 3aMEIICHHS, OOMEHa. 4
1.6. Xummieckue Karamatuueckue peaxumm. OOpaTvMbele W HEOOpaTHMBIC pPEakUUH. | OMOTeHHBIE M T€TCPOTCHHBIC
peaxkuuu peakmu. DK30TCPMHUUCCKUC U SHAOTCPMHUUYCCKUE peakuuu. TermnoBoi 3h(eKT XUMUUCCKUX PCAKLIUA.
TepMOXMMHIECKHE VPABHEHHUS
2 OKHCJ’[HTCJ’[]:HO - BOCCTAHOBHTEJ/IbHBIC peaKknuu. CTCHCHL OKHUCJICHUA. OKI/ICJ'II/ITCJ'IL u 2
BOCCTaHOBJICHHC. BoccraHOBUTEP W OKHCICHHE. METOA BICKTPOHHOrO OalaHca it COCTABJICHHS
YPaBHCHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIMIA. .
3 | CkopocTh XHMHYECKHX peaKuuii. [IoHATHE 0 CKOPOCTH XHMHYECKUX PEAKIH. 3aBHCHMOCTD 2
CKOPOCTH XUMHYCCKHX PEAKLUH OT Pa3MuuHBIX (JaKTOPOB: MPUPOABI PEArHPYIOLIUX BELICCTB, HX
KOHLICHTPALIMH, TEMIICPATYPBI, MOBEPXHOCTH COMPHUKOCHOBCHHSI M HCIIOIb30BAHMUSI KATAIM3ATOPOB. .
4 | O6paTHMOCTL XHMHYECKHX peakumii. OOpaTHMBle M HEOOPATHUMBIE PEAKIMH. XHMIUECKOS 4
PABHOBECHE ¥ CIIOCOOBI €TO CMCIICHHSL..
5

HJemoncrpanun. [Ipumeps HeoOpaTHMBIX peakuui, HAYIHUX ¢ 00pa30BaHHEM OCaIKa, ra3a HIH BOIbL.
3aBHCHMOCTb CKOPOCTH PEaKLHH OT HPUPOJBI PEarHpyIOIUX BelnecTs. B3aumoneiicTBrue pacTBopoB
CCPHOM KHCIOTHl C PAacTBOpaMH THOCYJb(ara HaTpus pa3- JUYHON KOHICHTPALMH H TEMICPATYPHL.
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Mogenp KUTSIIETo cnos. 3aBUCHMOCTb CKOPOCTH XHMMHUYCCKOH PEaKIMU OT MPHUCYTCTBHA KaTaan3aTtopa
Ha IPUMEPE Pa3IOoKEHUsI NEPOKCHAA BOJOPOAA C IOMOMLIBIO JUOKCHAA MapraHua u Karantassl. Mozeis
31eKTpoau3epa. Moaeap 31eKTPONU3HON BaHHBI A7l MOIYICHUS AIIOMUHUS. MOoAENp KONOHHBI CUHTE3A
aMMHaKa

IIpodeccnonanbHO 3HAUHMBIE 3JIeMEeHThI coaepaxkaHus. [lonaTue 06 3nekTpomm3e. DneKTPOIH3
pacIiaBoB. JJIEKTPOJIN3 PACTBOPOB. JICKTPOIUTHYECKOE MOMydeHHe amoMmuHus. [Ipakrmaeckoe
npuMeHeHue osnektponusa. ['ampBanomnactuka. [aneBanocrerus. PaduHupoBaHne LBETHBIX METANIOB.
Karamu3z. ['omorennsie u rereporeHssie karanuzaropsl. [Ipomoropsl. Karamuruueckue saasl. MHruOUTOpPEL
IIpon3BoacTBO aMMHaKa: ChIPbE, aNnapaTypa, HAYIHBIC IPUHITHIIEL

IIpakTuueckas padora: 2
Peakimu, unyuue ¢ o0pa3oBaHUEM 0CAIKa, ra3a WK BOJBI.
Camocmosimenvhas paboma no meme 3
Koncynomauyuu
Coaepskanue yueOHOr0 MaTepHaJIA 20
1.7. Meranasr u Meramibr. OCOOCHHOCTH CTPOCHHS aTOMOB H KPHUCTAUIOB. (DU3MYCCKHUEC CBOMCTBA METALIOB. 4
HEMETALTRI Knaccubukamuss MetaaioB 0o pa3TddyHbIM = OPU3HAKAM. XHUMHUYCCKHE CBOMCTBA META/LIOB. 1,2
DICKTPOXUMHUCCKUH Psia HanpsokeHuE metamioB. Metamnorepmust. OOmue CrnocoObl MOMYUCHHS
metawios. [loustue o merammyprun. [lupoMeTamayprus, rHAPOMETANLIYPTUS U SACKTPOMETAILTYPrHSL.
CriaBel YSPHBIC U LIBETHBIC,
2 | Hemeramabl. OcOGEHHOCTH CTPOSHHS aTOMOB. HeMeTamasl — HpOCTHE BEIIECTBA. 3aBUCHMOCTb 0

CBOHICTB TajOrCHOB OT WX MOJIOKCHUS B NCPUOAUYCCKONM cucteme. OKUCAUTCIBHBIC U
BOCCTAHOBUTCIIBHBIC CBOMCTBA HCMCTANIOB B 3aBHCHMOCTH OT WX TOJOXKCHHSI B PIAy
3IEKTPOOTPHIATENHHOCTH.

IpodeccHoHa/IbHO 3HAYHMBbIE HJIEMEHTHI coaep:kanus. Kopposus METaNIOB, XUMHYECKAs H
SNEKTPOXUMHUUCCKAs. 3aBUCHMOCTE CKOPOCTH KOPPO3HH OT YCIOBHH OKpyxKaromeh cpeasl. Knaccnduxarms
KOPPO3HH METAIIOB N0 Pa3muuHeIM npu3HakaM. CriocoObl 3aluThl METAIOB OT Koppo3uu. [Ipou3soacTso
uyryHa u cragu. [lomyucHue HeMeTaioB (PPaKLUOHHON MEPETOHKON KUAKOrO BO3AYXa M DJICKTPOIH3OM
pacTBOPOB WM paciiaBoB 3iekrponuroB. CuiukarHas npoMelnuieHHOCTs. [IpowsBoacTBo cepHOU
KHCIIOTHI.

HemoncTpauun. [Jemonctpammn  Kommekmus  merammoB.  BzamMoaciicTBHE METALIOB ¢
HeMeTannaMu (Kese3a, LHMHKA W aTIOMUHHS C CEPOH, AIIOMHHHS € WOAOM, CYPbMBI C XJIOPOM, TOPCHHE
skene3a B xyope). ['openne meramios. Amomunorepmust. Komiekius HemeTawioB. [opeHrne HEMETALIOB
(cepni, docdopa, yri). BeiTecHeHHE MEHEE aKTHBHBIX TajJOTCHOB W3 PACTBOPOB HX conch Oosce
AKTUBHBIMH TAJOTCHAMH. MO,Z[CJ'IL HpOMbIIlIHCHHOﬁ YCTAaHOBKHU AJId MPOU3BOACTBA CCpHOI\/'I KHCIIOTHI.
Mogenp nieun mast o0kura u3BeCTHsIKA. KOoameKkimu npoayKIui CHIMKATHOH MPOMBINIJICHHOCTH (CTEKIIA,
dbapdopa, dasHca, IEMEHTA PA3TUIHBIX MAPOK U AP.).
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2| Anxensl. DTHICH, Cr0 MOTyYCHHE (ICTHAPHPOBAHMCM OSTAHA, ACIIOMMMCPH3AMMCH IO- JIHATHICHA).
I'omonormdeckuit psix, M30MEpHsI, HOMEHKJIATYpa aJKEeHOB. XMMHYECKHE CBOMCTBA ITHICHA. TOPEHUE,
KQYCCTBCHHBIC peakiuu (oOccuBeuMBaHHEC OpPOMHON BOABI M PACTBOpPA MCPMAHTaHATA KAJIHS),
rujparanys, nojanvepusams. I IprveneHne THiieHa Ha OCHOBE CBOMCTB

3 Muennr u wayuyku. llonstie o gueHax Kak yriaeBOAOPOJAX ¢ JABYMS JBOWHBIMH CBSI3SIMH.
ConpspkeHHBIC AWCHBI. XHMHYECKUE CBovcTBa OyTagueHa-1,3 u uzonpeHa: oOccuBeunBaHHEC OPOMHON
BOJBI U MTOJIUMEPU3ALIKs B Kayuyku. HaTypanbHbIi 1 CHHTETUYICCKHUE KayuyKu. Pe3una.

Ankusbl, AueTuicH. XUMUYCCKHE CBOWCTBA ALCTHICHA. TOPCHUE, OOCCIBCUYMBAHUEC OPOMHOHN BOJIBI,
MPUCOCAMHCHUH XJI0poBoAOpoAa u ruaparanus. [lpuveHeHHME aueTWICHA HAa OCHOBE CBOWCTB.
MesKKIaccoBast H30MEPHS C AJTKATUCHAMH.

5| Apenbl. Benson. Xummueckue CBOHCTBA GEH307a; FOPEHHE, PEAKIMH 3aMEIIECHHs (IaJOreHHPOBAHHE,
Hurposanue). [IprveHeHne OeH3071a HA OCHOBE CBOMCTB.

IIpupoanbie HCTOYHHKH yriieBogopoaos. Ilpupoansrii ra3: cocras, NPUMEHEHHUE B KAUeCTBE TOILIHBA.
Hedts. Cocras u nepepaborka vedru. Ileperonka Hedru. Hedrenpoaykrs

MemoHcTpauun. l'openne MeraHa, sTuncHa, anetwicHa. OTHONICHHE METaHA, STHICHA, ALCTHICHA U
OCH30/1a K PacTBOpaM MepMaHraHata Kanus U OpoMHoH Boae. [lonayueHue sTunena peakuuel aeruaparanin
3TAaHOIIA, ALCTUICHA — THAPOIN30M KapOnaa Kanbipsl. PaszinoxkeHHe kayuyka MMPH HAIPEBAHHUHU, UCIIBITAHUC
MPOAYKTOB PA3NIOKEHUS HA HeMpeaenbHocTh. Konnekmus obpasuos He(g;ln u HedrenpoaykTos. Komnexuus
«KameHHBIH yTosb 1 IPOAYKITHA KOKCOXAMHYECKOTO ITPOHU3BOACTBAY.

IpodeccnonanbHo 3HaYHMBIE 31eMeHThI coaep:kaHus. [Ipasuno B.B. Mapkosaukosa. Knaccuduxanms
¥ HasHaducHHe KayuyykoB. Kmaccudukamus u HazHaueHue pesuH. Bynkanmzamms kayuyka. [logydenue
ANCTUICHA MHUPOIU30M METaHAa U KapOHIHBIM crocoboM. Peakups nonmmMmepuzanyi BHHIIXJIOPUAA.
[TomMBHHUIXTOPUA W €r0 NpPUMCHEHHE. Tpumepusanus anetwicHa B OcHzon. lloHaTHe 00 3KCTpakmuw.
BoccranoBienue mutpoOeH3ona B aHuIuH. ['omonornueckuit psa apenos. Tomyon. Hutposanne Tonyomna.
Tpotrn. OCHOBHEIC HampaBlICHHUS MPOMBIIIICHHOW mepepaboTku mpupoanoro raza. [lonyTHeiil HedraHon
ras, ero nepepabdorka. [Ipoueccsl npoMbIlIeHHON nepepaboTku He(TH: KpekuHT, pudopMuHr. OKTaHOBOE
yucn0 OCH3WHOB M LIETAHOBOC YHCIO MU3CIBHOrO TOIUINBA. KOKCOXHMMHYECKOE MPOH3BOACTBO U €ro

OPOIYKITHS.

IpakTuyeckast padora O3HAKOMICHHE C KOJUICKIHCH 06pa3uoB HEPTH U MPOAYKTOB €€ MEPEPAOOTKH.
O3HAKOMJICHHE C KOJUICKIMCH KayIVKOB H 00pa3saMu H3ACIHN U3 PE3UHBI

KoutposibHo-06001ar01ee 3auaTue. KoutposbHast padoTa mo teme : YI/ieBoA0POAbIL.

Camocmosmenvras paboma no meme, padoma Ha0 UHOUBUOYAILHBIM RPOCKHIOM
Koncyaomauuu

[ =)

2.3.
Kucnopoacoaep:kainue
OpraHuYecKHe
CcoeJHHEeHHSsI

Coaepxxanue yueGHOro MatepHaJsia

24

1 | Conuptbl [lonyyenne 3TaHOIa OPOKEHUEM TIFOKO3bI M FHApaTaiei 3TIcHa. [ uapokcunpHas rpynmna
kak (QyHkpoHambHag. [loHATHE O TpenenbHBIX OJHOATOMHBIX CHHPTAX. XHUMHUYCCKHE CBOHCTBA
STAHONA. B3AMMOJCHCTBHC € HATPHEM, OOpPa30BaHMC MPOCTBHIX H  CIOXKHBIX 3(UPOB, OKUCICHUC B
anpaerua. [lpuMeHeHHE STaHOMA HA OCHOBE CBOMCTB. AITKOTOMH3M, €r0 MOCICACTBUS IS OPraHu3Ma
UeIOBEKa M NpeaynpekacHue. [ mueprH Kak npeacTaBuTens MHOroatoMHelx cniuptoB. KauecTsennas
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pPCakuua Ha MHOTOATOMHBIC CITUPTHI. HpI/IMeHeHI/Ie rIIAOCpUHA

®enon. dusnueckue M XUMHYCCKHE CBOHMCTBA (ieHONIA. BzammuOE BIHMSHHE ATOMOB B MOJCKYJE
(eHONA: B3AUMOJACHUCTBHE C THAPOKCHIOM HATpHsI M a30THOHW kucimotod. [lpumenenue denona Ha
OCHOBE CBOMCTB.

2 | Anbaeruast. [lonstre 06 angpaerugax. Anmpieruanas rpymmna kak QyHriuoHanpHas. Gopmansaerug u
€ro CBOHMCTBA. OKUCICHHUE B COOTBETCTBYIOUIVIO KUCIOTY, BOCCTAHOBICHHUE B COOTBSTCTBYIOIIHIA CITHPT.
IMonyueHue anpAETHAOB OKHUCICHHEM COOTBETCTBYIOIUX cruptoB. [Ipumenenue dopmanpacruga Ha
OCHOBC CTO CBOMCTB

KapGonoBbie kucaorbl. Ilonatue o kapbonoBeix kucmorax. KapOokcunmeHas Tpymma Kak
(¢yHKUHMOHATBHAA. [ OMONMOTHYECKHH psAX TNPEACTBHBIX OJHOOCHOBHHBIX KapOOHOBBIX — KHCIOT.
[Monyuyenne kapOOHOBBIX KUCIOT OKHCICHUEM aIbJCTHAOB. X UMHUCCKHE CBOMCTBA YKCYCHOH KHUCIOTHL:
oOIIKe CBOWCTBA ¢ MHHCPANBHBIMH KHCIOTaMU W peakuus stepudukanvu. [lpumeHeHue ykcycHoOU
KHCJIOTHl HA OCHOBE CBOMCTB. BRICIIHE JKUPHBIC KUCIOTH HA MPUMEPE NATbMHTHHOBOU M CTCAPUHOBOU.

3 | Cnoxuble 3¢upbl u :xkupbl. [lonyuenue crnoxuerx 3¢upoB peakumer stepudukanmy. CroxHbIC
3¢upsl B mpupoae, ux 3HaucHue. [IpumeHeHHe caoxHBIX 3QUPOB HA OCHOBE CBOWCTB. JKHpBI Kak
cnoxubie 3¢upsl. Knaccudukanus kupos. XUMHUUCCKHE CBOWCTBA YKHPOB. THAPOIH3 H THIPHPOBAHKC
JKuAKUX Kkupos. [IpriveHeHne )kxupoB Ha OCHOBE CBOMCTB. MELTa.

Yrnepoabl. YrneBogpl, WX Kiaccuukamusg: MoOHOcaxapuisl (Imoko3a, (GpyKrosa), JUCAXapUIbI
(caxapo3a) u mosnmcaxapuabl (KpaxMaja W LSTI0I03a). [JIr0K03a — BCINECTBO € JABOMCTBECHHOM
GVYHKIHCH — anpACrUAOCITHPT. X UMHUYCCKHC CBOMCTBA TTFOKO3BI: OKUCICHUC B TNTIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHEC B COpPOUT, COHPTOBOC OposkeHHe. [IpUMECHCHHME TIIFOKO3BI HAa OCHOBE CBOCTB.
3HaHCHI/IC YTJICBOAOB B JKHBOU OpUPOAC U JKU3HHU YCITIOBCKA. Ilonarue o PCAKLUAX IMOJIN- KOHACHCALIUN
U CHAPOJIH3A HA IPUMEPE B3AMMONPEBPAIICHU [TIFOK03a <> MOJIHCAXAPHU.

IIpodeccnoHanbHO 3HAYMMBIE 3JI€MEHTBHI COAEPKAHMSI. MCTUIOBBI CIOHUPT W €ro
UCMOJB30BaAHUC B KAYCCTBC XUMHUCCKOI'0 ChIPbA. ToxcuyHOCTE METAHOIA H npasyjia TCXHUKH
Oc3omacHOCTH MpHU PaboTe ¢ HUM. JTHICHIIMKOIb M €r0 HNPUMCHCHHES. TOKCHYHOCTh STHICHTIHKOIS U
MpaBUIa TEXHUKH Oe3onacHoCTH npH padote ¢ HuM. [lomyuenne (peHoMa U3 NPOAYKTOB KOKCOXUMHYECCKOTO
npou3BoAcTBa u u3 OcH3ona. [lomukonaeHcamus Gpopmansaeruga ¢ enonoM B peHonodopManTbICTHIHYIO
cMmony. Anerampaerun. llonsaTre o ketoHax Ha mpuMepe auetoHa. [IpuMeHeHHe aneToHa B TEXHUKE U
MPOMBIIIJICHHOCTH. MHOroo0pasue KapOOHOBBIX KHCIOT (I[ABSICBOH KHCIOTHI KaK JBYXOCHOBHOM,
AKPUJIOBOU KHCIIOTHI KaK HEMPEACIbHON, OCH30WHOM KUCIOTH Kak apoMarudeckoit). IlneHkooOpasyromnrue
Macia. 3aMCHa KUPOB B TCXHUKC HCIUIICBBIM  CBIPHCM. CI/IHTCTI/I‘ICCKI/IC MOHOUC CpCACTBA.
Monounokucioe Opoxenne raroko3sl. Kucmomomnounsie nponayktel. CuiaocoBanue kopMmoB. Hurposanwve
neutoa036l. [Tnpokennma.

HemoHcTpaunu. OkuciacHue cnupra B anpaerui. KaduecTBEHHbIC PeakLMH HA MHOTOATOMHBIC
couptel. PactBopuMmocTs (eHONTa B BoAc mpu oObIUHOM TeMmeparype W HarpesaHuu. KauecTBeHHbIE
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peakuuu Ha ¢eHOA. Peakimst cepeOpsHOro 3epkajia anbpJeruaoB U TUIOKO3bl. OKHUCICHHE albJCTHAOB H
[JIFOKO3bI B KHUCIOTY ¢ momoineio ruapokcuaa meau (II). KauecrBennas peakius Ha kpaxman. Kommekims
3(hUPHBIX Mace.

IpakTnyeckas padora : M3ydyeHne XUMHUYECKHX CBOWCTB KapOOHOBBIX KHCJIOT Ha IPUMeEpe 4
YKCYCHOH KUCJIOTHI. JloKa3aTenbCTBO HEMPEAEIbHOrO XapakTepa »KUIKOro xupa. Bzaumonelictsue
TJIFOKO3bI U caxapo3bl ¢ ruppokcunom menu (I1). KauecTBenHas peakius Ha KpaxMaJl.
KontpoabHo-o600marmee 3anatue. Konrpoabnas padora no reme: Kucnoponconepskamue 2
OpraHUYeCcKHe BEIeCTBa
Camocmoamenvnan paboma no meme, paboma Ha0 UHOUBUOYAIbHBIM NPOEKMOM 10
Koncynomauyuu 2
Coaep:kaHue yueOHOro MaTepuaJa 18
1 Amunbl. [lonstne 00 amuHax. AunmdaTHuecKue aMuHBL, WX Kilaccupukaums u 2 12
HOMEHKJIaTypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. IlonydyeHue aHuInMHA U3 ’
HUTpOOeH30a. I[IpuMeHeHne aHMITMHA HA OCHOBE CBOHCTB..
2.4. Asorcopepxamue | ) AMHHOKHCJIOTBI. AMHHOKHCIIOTHI Kak amdoTtepHble MU(YHKUNOHAIbHBIE OPraHUYECKHE
ogorez}lﬂnnﬂqeeﬂcpllc; ¢ coeiuHeHUsl. XHUMHYEeCKHe CBONCTBA AMHUHOKHCIOT: B3auUMOJEHCTBUE C LIEJOYaMH,
Monumepsi KHCIIOTAaMH M JApPYr ¢ 7ApyroMm (peakuust nNOJUKOHAeHcauuu). llentunHas cBs3p U
nosunentubl. IlpumMeHeHre aMHHOKUCIIOT HA OCHOBE CBOMCTB.
3 Benku. IlepBuynas, BTOPUYHAs, TPETHYHAsI CTPYKTYphl OENKOB. XUMHUECKHE CBOWCTBA 2
OenKkoB: TOpeHue, ACHATypauus, THAPOJH3, LBETHbIE peakuud. buomormdeckune (GpyHKIHH
OemKOoB.
4 Hoaumepsn benku u nomucaxapuabl Kak OUOMONIUMEDPHI.
2

IInacrtmaccnl. Ilonyuenue nonuMepoB peakuueld MNOJUMMEpPU3aLMHU U MOJUKOHIEHCALUU.
TepmonacTuuHble U TEPMOpPEAKTUBHBIE MacTMacchl. IIpencraBurenu niacrmacc.

6 Bosoxkna, ux kaaccupuxanusa. I[lonyueHue BONOKOH. OTHOENbHBIE MPEACTABUTENH
XUMHUYECKUX BOJIOKOH

IIpodeccnonanbHO-3HAYMMbBIE 3JI€MEHThI coAep:KaHusl. AMUHOKanpoHoBasi kucinorta. Kanpon
KaKk TPEenCTaBUTENb TNOJHMAMUIHBIX BOJIOKOH. Mcmonp3oBaHME THAponn3a OENKOB B
MPOMBIIIJICHHOCTH. [MonuBuHWIX TOPHL, nouTeTPadTOPITUIIEH (Tedbion).
®enonopopmanpaeruaabie  iactMaccel.  Llemmynonn.  ITlpombiieHHOE MPOHM3-  BOJICTBO
XUMHUYECKHUX BOJIOKOH.

AemoHcTpauuu. B3anmoneincTere aMmuaka U aHWIMHA C COJITHON KUCJIOTON. Peakuus aHunvHa
¢ OpomHol Boyoi. Jloka3aTenbCTBO HAJIHUUsl PYHKIMOHAIBHBIX TPYI B PACTBOPAX AMHHOKH CJIOT.
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PactBopenne u ocaxnenune OenkoB. l[BeTHbie peakiuu OenkoB. ['OpeHHe NTUYBETO Mepa H
LIEPCTSIHOW HUTH.

IpakTnyeckas paéora: XMMUYECKHUE CBOHCTBA OEJIKOB 2

KonTtpoabnas padora )

Camocmosamenvnas paboma no meme, padboma Hao UHOUBUOYATbHBIM NPOEKHIOM 8

Koncynomayuu 2
HudpepeHunpoBaHHbIN 3a4€T 2
CamocTogTenbHas padbora 00y4YaroIuXCcsl IPOEKTOM 10
Bcero: 183
PadoTa ¢ npenogaBarejieM TT4

CAMOCTOSITEILHAS PA00Ta 00YUAIONIHUXCS 31

KOHCYJbTAIIHH 10

panvoma Hao UHOUBHOYALbHBIM HPOEKMOM 10
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3. YCJOBUA PEAJINBAIINU ITPOI'PAMMBI JANCHUITIJIMHBI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATE€PHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 0.
Peanuzanuss mnporpamMmel  AUCHMIUIMHBL  TPEOYET HaIUMuMs y4eOHOTrO
KaOuHeTa « XUMUSY.
O6opynoBanue yueOHOTo KaOMHETA:
- MOCAQI0YHBIE MECTA IO KOJMYECTBY O0YUAOIINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- y4eOHO-HAIJIIHBIE TOCOOUS 1O « XUMHUW.
TexHuueCKue cpeacTBa OOYUCHHS:
- MAarHUATHAsA JOCKA U MYJIETUMEIUAITPOECKTOP.
PeaktuBer:
Nuaukaropsbi:
VHABEPCAIIBHBIN
(benondranenHoBbIi
METHJIOBBIN OPaHKEBBIN
IIpocThie BewecTBa:
ATFOMHUHHAN
MeJb
0JIOBO
CBUHEL
JKENE30
LUHK
cepa
Oxkcuanl:
OKCHUJ MarHus
OKCHJ| JTFOMUHUS
OKCHJ LINHKA
okcua meau (1)
okcua mapranua (11)
I'mapoxcunabr:
TUAPOKCUJ AITFOMUHUS
ruapokcu sxenesa (111)
ruapokcun meau (11)
TUAPOKCUJ HATPHUS
Opranuyeckue BewecTBa:
Kpaxman
TJIFOK03a
caxaposa
JIAKTO3a
napadux
HEPTH
(dopmanuH
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3TaHOJ
npPONaHom
OyTaHoJ
TJTULCPUH
alerar Kajuus
Kucsorsr:
CTEapUHOBAs
naJibMETUHOBAS
OJIEMHOBAS
OeH3olHas
AMUHOYKCYCHasl
YKCYCHasl
a30THas
cepHast
COJIsTHas
Docharbl:
docdar kanus
¢docdar HaTpus
dbocdar ammMOHMS
runpodocdar kanbuus
Cyabparsbi:
CyJib(ar aJTroOMUHUS
cynb(ar MHKA
cyab(dar HUKEs
cynbdar mapraaua (1)
cynbgar meau (11)
cyib(dar xenesa (I111)
cyJib(ar aMMOHUS
cyJib(ar Maruus
cyJbar kanus
cyJb(ar HaTpus
ruapocysib(ar Kamms
bpomuabi:
OpomuI HATPHS
Opomu Kanus
Hoanapr:
WO KaJTus
KapOonarsi:
KapOOHaT HaTpus
KapOoOHAT Kajus
KapOOHAT KajbIUs
KapOOHAT MarHus
kapOonat menu (11)
XJ10pHabI:
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XJIOPHI KA
XJIOpUJ HATPUS
XJIOpUJ MarHus
xyopun sxenesa (111)
xyiopun mapranua (II)
XJIOpUJ aTFOMUHUSA
XJIOpUJ KaJIbLUs
XJIOpUJ aMMOHHSA
xJjiopup Gapus

xyiopun meau (11)
Hurparsbi:

HUTpPAT HATPUS

HUTpPAT KaJIus

HUTPAT aMMOHHS
HUTPAT aTFOMUHUSA
HUTpPAT KaJIbLUs
IIpouyne Berecrna:
KaJIUi PONAHUCTBIN
KaJIuii XpOMOBOKHUCIIBIN
KaJIUH JKEJIE€30CHHEPOIUCTBIN
[IEpMaHraHar Kaiaus

3.2. HapopmanuonHoe obecnedeHne 00y4eHust
Ilepeyens pexoMeHAyeMbIX Yy4eOHbIX M3AaHuii, MHTEepHET-pecypcos,
JOIOJTHUTEJIbHOH JIUTePATYPHL.

OCHOBHBIC HCTOUYHHKH:

1. Tabpuensn O.C. Xumua pana  npodeccuii u CHEUUANTBHOCTEN
TEXHUYECKOTo Mpouiis : yueOHUK 7-¢ m3manue M.. «Akagemus» 2013, —
191 c.: ni.

2. Taopuensn O.C. Xumus 10-11 kmacc. ba3oBblii ypoBeHb: yueO. s
oOmeoOpazosar. yupesxxacHuil. — M.: Jlpoda, 2013. — 223 ¢.: wi.

HNuTepHer - pecypcesbi:

www. pvg. mk. ru (onmumnmana «Ilokopu BopoObeBBI TOPBI»).

www. hemi. wallst. Tu (O6pa3oBaTeNbHbINA CAUT AT IMKOJIBHUKOB « XUMUSD ).
www. alhimikov. net (O6pa3oBaTebHbIA CAUT AJI IKOJIBHUKOB).

www. chem. msu. su (OneKTpoHHas OUOJIUOTEKA IO XUMUH ).

www. enauki. Tu (MHTEpHET-U31aHuE A5 yuuTelel « ECTECTBEHHBIE HAYKWY ).
www. lseptember. ru (meTonnueckas razera «IlepBoe ceHTIOPs»).

www. hvsh. ru (kypHaiT « XUMHS B IDKOJIEY ).

www. hij. Tu (OkypHan « XuMus 1 5KU3HBY ).

www. chemistry-chemists. com (3JIEKTPOHHBIH KyPHAT « XUMHAKH M XUMHS ).
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KomnbroTepHbie pe3eHTauuu K YpOKaM XHMHH

. benkn.

. Kayuyku.

. HyKJIeMHOBBIE KHACITOTHI.

. [IpupoaHBIE HCTOYHHUKHN YTJICBOIOPOOB.

. Texunka 0€30MaCHOCTH B KAOMHETE XUMHH.
. YTJICBOJBL.

. MenaeneeB — UCTUHHBIN ntaTpuoT Poccuu.
. Umenem MeHneeeBa Ha3BaHHI. . .

. MeTanisl B )KU3HEACATCIILHOCTH YE€JIOBEKA.
. OU3NYECKHUE CBOMCTBA METAJIOB.

. CnocoObI mostyyeHust MeTaioB. Kopposusi.
. [lpenenvHbIE YIIIEBOAOPOIBL.

. AJIKCHBI.

. AJIKUHBI.

. AMUHBI.

. CupTsL.

. 'maponus conei.

. Buael nzomepuu.

. OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMA.

. CKOPOCTh XUMUYECKUX PEAKLIMIA.

O 0 1O DN =~ LW

f—
—_ O

DN = et et ik e ke
O O 01O D &~ LW

4. KOHTPOJb W OILEHKA PE3VJLTATOB OCBOEHUS
JUCHUATLIMHBI

Konumpons u ouenka pes3yiomamos o0ceoeHus OUCYUNIUHBL OCYUeCMBIAEem s
npenooasamesieM 6  npoyecce  NPoBeoeHus  NPAKMUYECKUX  3ausamuii U
Jabopamopuuix pabom, mecmuposanusl, d Mmaki#ce GblNONHEeHUs 00YYAIOUUMUCS
UHOUBUOYANBHBIX 3A0ANHUTL, NPOCKMOG, UCCIEO08AHUT.

Copnepxanne oOyueHHsI XapakTepHUCTHKA OCHOBHBIX BUAOB NEATEILHOCTU CTYJEHTOB
(Ha ypoBHE y4eOHBIX JIeHCTBHIA)
Baxneiimne xumuyeckue YMeHue naBaTh ONpenesieHue U ONepupoOBaTh
MOHATUSA CJIeNYOIUMHA XUMUYECKUMU MOHATUSIMU. BELIECTBO,

XUMHYECKHUI 2IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJbHbIE
aTOMHAasi ¥ MOJIEKYJISIpHAsI MACChI, HOH, JJIOTPOIHS,
U30TOIbI, XUMHYECKAs CBS3b, 3JIEKTPOOTPHULIATEIBHOCTb,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BELIECTB, BELIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HJIEKTPOIUTHYECKAs
AMCCOLMALINS, OKHCIUTENb 1 BOCCTAHOBUTEITb, OKHCICHUE U
BOCCTAHOBJICHHE, TETUIOBOH 3(P(EKT peakiyu, CKOPOCTh
XUMHYECKOW peaKiiy, KaTainu3, XAMHYeCKOe PaBHOBECHE,
yIJIepONHBIN cKeseT, QYHKIMOHANbHAS [PYIINa, H30MEpHs],
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IrOMOJIOT U

OCHOBHbBIE 3aKOHBI XUMUAHU

DopMyIHUpOBaHHE 32KOHOB COXPAHEHUSI MAacChl BEIECTB U
MOCTOSTHCTBA COCTaBa BELIEeCTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHOMN CBSA3U MEXAY COJep KaHUeM 3THX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJ 1 ypaBHEHHH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHJENEEBCKON U COBPEMEHHOU
bopmynupoBok nepuoaudeckoro 3akona /. . Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TaOIMIbl XUMHYECKUX 3j1eMeHTOB J[. 1.
MenpeneeBa (HOMEPOB 3JIEMEHTA, IEPUOJA, TPYIIIBI) U
yCTaHOBKA MPUYMHHO-CJIECTBEHHON CBA3U MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHs CBONCTB
3JIEMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB B MEPHOAAX U
rpymnmnax. XapakTepUCTHKA JIEMEHTOB MaJIbIX M OOJIBIINX
MEepPUOIOB MO UX NMOJIOXKEHUIO B Ilepuonuueckoit cucreme /1.
H. Menneneena

OcHOBHbIE TEOPUH XUMUU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHUYECKUX HJIEMEHTOB.
XapakTepUCTUKA BAXKHEHIINX TUIIOB XUMUYECKUX CBSI3€ U
OTHOCHUTEJIBHOCTH 3T0H Tunojoruu. OObsicHeHne
3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAUIMYECKUX peueTok. @opMyInpoBKa OCHOBHBIX
MOJIOXKEHUN TEOPHUH JJIEKTPOJUTUIECKON TUCCOLMALINY U
XapaKTEPUCTHKA B CBETE 3TON TEOPHUHU CBONCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COeNUHEHUN. POopMyIHpOBKa
OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTrO CTPOCHHUS
OpPraHUYEeCKUX COCIMHEHUMN U XapaKTePUCTUKA B CBETE STOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COeTMHEHUN

Baxkueiinue BelecTsa 1
MaTepUaIbl

XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOMCTB, OJIYUYEHHUS U
npuMe- HeHus BakHeHmmnx metasuios (IA u 11 A rpynm,
AIFOMUHUS, JKeJle- 33, & B €CTECTBEHHOHAYYHOM Npod e u
HEKOTOPBIX d-3JIEMEHTOB) 1 HX COSIUHEHHH.
XapakTepUCTHKA COCTaBa, CTPOSHUS], CBOMCTB, MOJTyUEHUS U
npuMe- HeHus BakHermnx Hemerawios (VIIL A, VIIA, VIA
TPYyII, a TaKxke a3ota u Gocdopa, yriaeponaa U KPeMHHU,
BOZIOPOJIA) U MX COEAMHEHUH. XapakTepUCTHKA COCTABA,
CTPOEHUS, CBOMCTB, MOJYYEHHUS 1 MPUMEHEHHS BAKHEUIITHX
KJIACCOB YTJIEBOAOPOAOB (AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOITHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEIICH.
AHaNorn4Has XapakTepuCcTUKa BKHEHIINX MPENCTaBUTEICH
APYTUX KJIACCOB OPraHMYECKUX COCAMHEHUI: MEeTaHOJa U
3TaHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBLI, aJIbIETHI0B
(bopmanbaernos u ameragbaeruaa), KETOHOB (aleToHA),
KapOOHOBBIX KUCIOT (YKCYCHOM KUCIIOTBI, IS
€CTeCTBEHHOHAYYHOTO MPOQUIIS MPENCTaBUTEICH APYTHX
KJIACCOB KHUCIIOT), MOHOCAXapHu 0B (TJFOKO3bI), TUCAXAPUAOB
(caxaposbl), MONHMCAaXapuaoB (Kpaxmasia v HeJUTIOJIO3bI),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAYIyKOB, IJIACTMACC

XUMHYECKUH S3BIK U

Hcnonp3zoBanne B yueOHON 1 podheCcCHOHAIBHOM
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CHMBOIJIMKa

OEATETbHOCTH XUMUYECKUX TEPMHUHOB U CUMBOJIUKHU.
Ha3zBaHue n3yuyeHHBIX BELIECTB MO TPUBUAJIBHON WU
MEXAYHAPOAUECKUX PEAKIIUI

XUMHUYECKUE PEAKLUU

OO0mbsCHEHNE CYIIHOCTH XMMUYECKUX MPOLIECCOB.
Knaccudukanms XUMHYECKUX PEAKIIH MO Pa3InYHbIM
MPU3HAKaM: YHMCIY U COCTABY MPOIYKTOB U PEareHTOB,

terioBoMy 3¢ dekTy, HampaBieHUIo, Gase, HATUMIHIO
KaTajanu3aTopa, U3MEHEHUIO CTelleHel OKUCIEHUs SJIEMEHTOB,
00pasyromux BemecTa. Y CTaHOBKA MTPU3HAKOB OOIIEro U
Pa3JIMYHOIO B TUMOJIOTHH peakLuil 1l HEOPraHUIeCKOoH U
opranndeckoil xumuu. Kiaccudummkanms BemecTs u
MIPOLIECCOB C TOUKU 3PEHUS] OKUCIEHUA-BOCCTAHOBJICHMUSI.
CocraBneHue ypaBHEHUN PEAKLUN C TOMOIIBIO METO/IA
3neKTpoHHOro OanaHca. OObsicHEHNE 3aBUCHMOCTH CKOPOCTH
XHUMHUYECKON peakLuu U MOJIOXKEHNUs XUMHUUECKOTO
PABHOBECHSI OT Pa3IMIHBIX (PAKTOPOB

XUMHUYECKUN HKCIIEPUMEHT

BrInonHeHne XUMHUYECKOr0 SKCIEPHUMEHTA B IIOJTHOM
COOTBETCTBUHU ¢ MpaBmiiamMu Oe3omnacHocTH. Habmonenue,
(buKcaIus ¥ OMUCaHUE PE3yIbTATOB MPOBEIEHHOTO
JKCIIEPUMEHTA

Xumuueckas HHQOopMarus

IIpoBeneHne cCaMOCTOSTETEHOTO TIOUCKA X UMHUYECKOM
UH(pOPMALIUHU C UCTIOJIb30BAHUEM PA3JIUIHBIX HCTOUHHUKOB
(Hay4HO-TIOMY JIIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB MuTeprera). Mcrnonb30oBaHHe KOMITBIOTEPHBIX
TEXHOJIOTUH 11 00padOTKH U Iepenayu XUMUIEeCKOH
UH(OPMALIUH U €€ MPENICTABICHNUs B Pa3IHYHBIX (hopmMax

Pacyernl Mo XUMHYECKUM
dbopMysiaM U ypaBHEHHUSIM

YcraHOBKa 3aBUCHMOCTH MEKIY Ka4eCTBEHHOMN U
KOJIMYE€CTBEHHON CTOPOHAMHU X UMHYECKUX OOBEKTOB U
npoIecCOB. PerlieHne pacueTHbIX 3a7a4 M0 XUMUYECKUM
dbopMysiaM U ypaBHEHUSIM

IIpodpunbrOE U
npodecCHOHATBHO 3HAUUMOE
coziepKaHie

OO0mbsicHEeHNE XUMHUYECKUX SBJICHHUH, IPOUCXOMSIIUX B
npupoze, ObITy 1 Ha npoussozacTee. Onpenenenne
BO3MOJKHOCTEHN NPOTEKAHNUs] XMMUYECKUX MPEBPALIEHUN B
paznuuHbIX ycnosusax. CoOmoaeHne npaBui 5KOJIOTHIECKU
rpaMOTHOrO MOBEAEHUs B OKpyKato1eil cpene. OueHka
BJIMSIHUS] XUMUYECKOTO 3arpsi3HEHUs] OKpY Karo1lel cpeipl Ha
OpTraHU3M ueJIoBeKa U APyrue KUBble OPraHU3MBI.
Cobnronenne npasu 0€30MacHOro 0OpaIeHHst ¢ TOPIOYNMHU
Y TOKCUYHBIMHU BEIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3aAaHHOMN
KOHIIEHTPALUH B OBITY U Ha ipon3BoAcTBe. Kputnyeckas
OLIEHKA IOCTOBEPHOCTH XUMHUECKOH HHPOPMALIUH,
MOCTYNAIIEH U3 Pa3HBIX HCTOYHUKOB
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