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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.

09| W WY

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
3Haku U popmymsl. OTHOCUTENBHEIC ATOMHAS 1 MONCKYIsIpHas Macchl. KomuuecTBo BemecTsa
OCHOBHBbIE KJIaCChl HEOPTaHUYECKUX COEMHEHUN

IIpo¢gunbHbie H NPoecCHOHATIBLHO 3HAYHUMBIE JIEMEHTbI COAepPKAHUS. AJUIOTPOI- Hble
monupukanmu yriaepona (anmas, rpadur), Kuciaopoaa (KUCIOPOI, O30H), 0JI0Ba (cepoe u Oenoe
0J10B0). ITOHATHE 0 XUMHYECKOW TEXHOJOTHH, OMOTEXHOJOIHMH U HAHOTEXHOJIOTHU

=[\Q

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

PacucTHBIC 321291 HA HAXOXKACHUC OTHOCHTCIBHON MOJICKYITIPHOM MACCHI, ONPECACICHNC
MAaCCOBOH JTOIHM XUMHICCKUX DJICMCHTOB B CJIOXKHOM BCIICCTBC.

I[CMOHCT anuu. MO,Z[CJ'II/I ATOMOB XUMHWYCCKHUX DJICMCHTOB. MO,Z[CJ'II/I MOJICKYJI MPOCTBIX U CIIOXKHBIX
BemmecTs (mapocrepkuesbic u CtroapTa— bpurneda). Komaekims npocTeiX v CIOKHBIX BEINECTB.
Hekoropeie BemecTsa komudecTBoM 1 Moabs. Moaeias MonsipHOTo oObeMa raszos. Amnorponus dochopa,
KHCJIOPOJA, 0JI0BA

JlaGopaTopHble paGoThl

IlpakTHyecKHe 3aHATHS

CamocrositesnibHast padora no teme 1.1

1.2. llepuoguyueckuii
3aKO0H H
Iepuoguueckas
CHCTEMA XHMHYECKHX
anemenToB /. U.
Menpneneesa u
CTPOEHHE ATOMA

CoaepsraHue y4e0HOr0 MATEPHAJIA

2,3

lepuoanyeckuii 3axkon .M. MenneneeBa. Orkpoitue .M. Menaeneessim [leproauueckoro 3akoHa.
IMepuoauueckuii 3akoH B popmymuposke Jl. M. Menaeneesa. [lepuonuueckas tTabmuia XUMUYCCKAX
37CMEHTOB — rpaHueCKOe OTOOPAKCHHE MEPUOIUICCKOrO 3akoHA. CTPYKTYpa NEPUOANICCKON
TAOIHUIIBL: ICPHOIBI (MAIBIC M OOJIBIIHE), TPYIOEL (IIIaBHAS B TOO0YHAN).

2 | Ctpoenue atoma u llepuognyuecknii 3axon .M. MenaeneeBa. Atom — ciokHas yactuia. Aapo
(POTOHBI U HEUTPOHBI) U IACKTPOHHAs 00010uKa. M30Tommsl. CTPOSHUE 3ICKTPOHHBIX 000I0UCK
aTOMOB BJICMEHTOB MaIbIX NIeproa0B. OCOOCHHOCTH CTPOCHHUS ICKTPOHHBIX 000I0UYCK ATOMOB
37CMEHTOB OONBIITHX TICPUOIOB (MEPEXOAHBIX 3eMEHTOB). [loHsTre 00 opOuTansx. s-, p- u d-
opOuTaTn. DICKTPOHHBIC KOHPUTYPAIMH AaTOMOB XUMHUYCCKUX 31eMeHTOB. COBpPEMEHHAs
dhopmynuposka llepuoanueckoro 3axona. 3uauenue llepuonuyeckoro 3akona u Ilepuoanueckoit
CUCTCMBI XUMHUYCCKUX JICMCHTOB I[ I/I MCH,Z[CJ'ICCBa AJId pas- BUTHUA HAYKW U TIOHUMaHUA XAMHAYCCKOH
KapTUHBI MUpAa.

IIpoduabnHbie 1 MPodecCHOHAJIBHO 3HAYHMbIE 3JJEMEHThI coaepKaHuda. PaTi0akTUBHOCT.

1,2




Hcnoab3opanue PaaAnOaKTUBHBIX U30TOINOB B TCXHUYCCKUX LEJIAX. Pentrenorckoe H3JIYyUYCHUC
" €ro UCIIOJb30BAHUE B TCXHUKEC U MEANIIUHE. MOI[GJ'II/IpOBaHI/Ie KakK METOA NPOTHO3UPOBAHUA
CHUT

Jemoncrpanun. Pazmuunsie dopmer lepuoanueckoit cucteMel xumuueckux 3nementos J1. M.
Menaencesa. unamudeckue Tabmuibt A1t Moaeauposanws [ leproanaeckoi CHCTEMBL. DICKTPU3ALHS
TEJI ¥ UX B3aUMOJICHCTBUC.

JlabopaTopHbie padoThI

TlpakTHyeckne 3angaTus

KonTpoabHaga 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 Me>1<,£[y KaTUOHAMHU U aHUOHAMH 3a CUCT SHCKTpOCTaTI/IquKOI‘O HpHTH)KCHI/IH.
Krnaccudukaims HOHOB: MO COCTABY, 3HAKY 3apsiAa, HATMYIHIO THAPATHOM 000104uku. MoHHbIC
KPUCTATIITHUUICCKHUC pe]l[eTKI/I. CBOﬁCTBa BCIICCTB ¢ HOHHBIM THUIIOM KpHCTaHHquCKOﬁ CIINCTKH.

OBAJICHTHASI XHMHYeCKasi CBsI3b. MexaHn3M o0pa30oBaHus KOBATCHTHOH CBA3N (oé)- MEHHBIN U
JOHOPHO-AKICIITOPHBIN). DICKTPOOTPULIATSIEHOCTE. KOBAICHTHBIC HOISIPHAS ¥ HETIOISPHAS CBSI3H.
KparHocTe KOBaneHTHOH CBA3H. MOICKYISIPHEIC H ATOMHBIE KPUCTATITHUECKUE pemeTk. CBoHCTBa
BCIICCTB C MOJICKVIIAPHBIMHA H aTOMHBIMH KPHUHCTALITHYCCKUMH PCIICTKAMM.

2 | Meramnueckasi ¢Bsi3b. Metammiaeckas KPUCTALTHUCCKAS PCIICTKA U MCTAUTHICCKAS XUMUICCKAS
¢Bs13b. Ou3nueckue CBONCTBA METAJIIIOB.

ArperaTHbie COCTOSIHHS BEILIECTB H BOAOPOAHAS CBsI3b. 1BEPIOC, )KUIKOS U ra3000pasHoe
cocrosiHus BewecTs. [lepexo BeIecTa u3 0JHOrO arperaTHoro COCTOsHUS B Apyroe. Bogopoguas
CBsI3b.

3 | YUucrbie BeugecTBa u cmecu. [lonsitue o cmecu BewecTs. ' omoreHHbie U reteporenubie cmecu. Cocras
CcMeECeH: 00bEMHAA M MACCOBAS JOJIM KOMIIOHCHTOB CMECH, MACCOBAS OIS IIPHUMECCH.

4 | lucnepcubie cucremsbl. [lonstue o nucnepcHo cucteme. JlucnepcHas dasa U TUCIePCHOHHAS CPeaa.
Knaccndukanus aucnepeHsix cucreM. [oHATHE 0 KOLTOUIHBIX CHCTEMAX.

IIpodniabHble H npodeccHOHATBHO 3HAYHMBIE JJIEMEHTBI cogepskaHusl. [ [oIIpHOCTD CBI3M 1
MOJIIPHOCTE MOJIeKyIbl. KonaeHcanus. Tekyuects. Bosronka. Kpucranmuzamus. CyOnumarus u
Jgecyonumarnmsa. AHomamu prsndyeckux cBovcTs Boabl. JKunkue kpuctaamsl. MuHepasl U rOpHBIC
MOPOJBI KaK ngnpo;:nme CMECH. DMYIIbCUH U CYCTIICH3UU. 3011 (B TOM YHCIIE a3pO307IH) U IEIH.
Koarymsammsa. Canepesuc.

HJemoncTpanun Moaens KpUCTATITUUCCKON PEIICTKH Xytopuaa Hatpus. OOpasLel MHHEPATIOB C HOHHOU

KPHUCTAUTHYCCKON PEIICTKOM: KATBLMTA, TaTuTa. MOACIN KPUCTAUTHICCKUX PELICTOK «CYXOTO A (HIH

Hoga), anvasa, rpadura (umu keapua). [Ipubops Ha xuakux kpuctamax. Odpa3ipl pazInIHEIX

grncnepcnmx CHUCTEM: AMYJIBCHH, CYCIICH3UM, a3p030Jieii, reach u soneit. Koarymsimus. Cunepesuc. ddexr
WHOATISL.

TlpakTHueckas padora Ilonyuenne cyCneH3WM U SMYJILCHH U U3YVUEHHUE U X CBONCTB

KonTpoabHaga padora

Camocmosmenwvnas paboma no meme
Koncyromayuu

1,2

CoaepxkaHue y4e0HOr0 MATEPHAJIA

12




%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[KOCTCI\/'I u ?
TBEPIBIX BELICCTB OT Pa3nu4HEIX GakTopos. MaccoBas 105 paCTBOPECHHOTO BEIICCTRA.
2 DNEKTPOJIMTHYECKAS JHCCOUHANMSA. JJICKTPOJUTHI M HEIJNICKTPOUTHI.  DICKTPOTHTAYCCKAS 2
auccorranist. MeXaHu3MBI 3JICKTPOTUTHICCKON AUCCONMANNN I BCHICCTB € PA3INYHBIMU THIIAMHU
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 (PU3HMKO-XUMHUUYCCKHUIM
mporece. Temtoseie sddexro mpu pactBopenuu. Kpucrammoruaparsl. PemeHue 3a1a4 Ha MacCOBYIO JOJIO
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 BBITCCHCHUS
Boabl. PacTBopeHHE B BOAC CCPHOH KHCIOTHI u cojaci ammonwms. OOpasipl KPUCTALIOTHAPATOB.
Hsrorosnenne runcosoii nosssku. Mcrerranue PacTBOPOB JJICKTPOJIUTOB U HCIOJCKTPOJIUTOB Ha IMPCAMCT
JUCCOLMUALMN. 3aBUCUMOCTb CTCICHH DJICKTPOIUTHUCCKOW JUCCOLMALIMM YKCYCHOW KHCIOTBI  OT
pasbaBiicHUs pacTBOpa. [[BHKCHHE OKPAIICHHBIX HOHOB B DJICKTPUUCCKOM Toje. [IpuroroBneHue xecTroM
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
HeOPraHHYeCKHX Mpu3HakaM. XUMUYECKHUE CBONCTBA KUCIIOT B CBETE TEOPHH JICKTPOIUTHIECKOM 2 ’
COeTHHEHHI H HX nuccounaui. OCOOEHHOCTH B3aUMONEHCTBUS KOHIIEHTPUPOBAHHON CEPHOU U a30THOU
CBOMCTBA kucaot ¢ merayuiamu. OCHOBHBIE CIOCOOBI OJYYEHHSI KUCJIOThI
2 | OcHoBanus u ux cBoiicTBa. OCHOBaHMS KaK JEKTPONIUTBI, UX KJIACCH(PUKALKS IO pa3- 2
JIMYHBIM MPU3HAKaM. XUMUYECKHE CBONCTBA OCHOBAHUI B CBETE TEOPUH DJICKTPOIUTHYE-
CKOH nucconuannu. Pa3noskeHne HepacTBOPUMBIX B BOJe OCHOBaHUH. OCHOBHBIE CITOCOOBI
TIOJYYEHHs] OCHOBAHMI.
3 | Comnm m ux cpoiicrea. Comu kak snmextponutbl. COMH CpPeHHE, KUCIblE M OCHOBHBIE. 2
XUMHUUECKHE CBOHCTBA COJIEH B CBETE TEOPHH HJIEKTPOJIUTUYECKON nuccounanu. 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. XUMH4YeCKHe CBOHCTBA OKcuaoB. IlonyueHne OKCHIOB.




IIpodeccnoHanbHO 3HAYMMBIE 3J1eMeHThI coaepxkaHus. IIpaBu- na paszbamneHus
cepHoM KHucaoTel. Mcnonp30BaHue CEpHOM KHUCIOTHI B MPOMBILUICHHOCTH. Enkue menoun, ux
HCIIONBb30BAHUE B IPOMBINUICEHHOCTU. ['alneHass M HerameHas W3BeCTb, UX NPUMEHEHHUE B
crpoutenbcTBe. ['mnc u anebactp, runcosanue. Ilonsitme o pH pacrBopa. Kucnornas,
LIeJI0YHAs!, HEUTpaibHasA CPefa pacTBOPOB.

HemoHcTpanuu. B3auMoneicTsue a30THOM U KOHLEHTPUPOBAHHONW CEPHOM KHCIOT C
meraiutamu. ['openne ¢ocdopa u pacTBopeHue mnpoaykra roperus B Bope. IlomyueHue u
cBoiictBa amorepHoro ruapokcuna. HeoOpatumblii rumponus  kapOuma  KaJbLsL.
OOpaTuMBIif THAPOSIN3 COJIEH Pa3IMIHOrO THIIA

IIpakTnyeckas padora : XuMHYECKHE CBOMCTBA KMCJIOT, OCHOBAHHUH, COJIEH 2
KonTtpoabno-o0o0marimee 3anaTue. Kourposabnas padora Ne 2 no treme «CTpoeHue atoma. 2
CrpoeHne BemecTBa»
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. OOpaTvMble W HEOOpaTHMBIC pPEakUUH. | OMOTCHHBIC M TETCPOTCHHBIC
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
BOCCTaHOBJICHHEC. BoccraHOBUTECIE W OKHCICHHE. METOA BICKTPOHHOrO OamaHca il COCTABJICHHS
YPaBHCHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIMIA. .
3 | CkopocTh XHMHYECKHX peaKuuii. [IoHATHE 0 CKOPOCTH XHMHYECKUX PEAKIH. 3aBHCHMOCTD 2
CKOPOCTH XUMHYCCKHX PEAKLUH OT Pa3MUUHBIX (DAKTOPOB: MPUPOABI PEArHPYIOLINX BEILICCTB, 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 PAcTBOpaMH THOCYJb(dara HaTpus pa3- JUYHON KOHICHTPALMH H TEMIICPATYPHL.
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Moaeap KUISIEro ¢a0st. 3aBUCUMOCTh CKOPOCTH XUMHUYSCKOH PEaKIMK OT MPUCYTCTBUS KaTaau3aropa
Ha TIPUMEPE PA3TOKCHIS NCPOKCHIA BOIOPOIA ¢ TTOMOIIBIO JUOKCHAA MAPraHma 1 karajgasel. Moaems
3nCKTpoIH3cpa. MOICTR 3MCKTPONU3HON BAHHEL IS OTYUCHUS ATIOMUHMSI. MOACTb KOJIOHHB CHHTE3a
aMMHaKa

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

IIpakTuyeckas padora: 2
Peaxrum, waynpe ¢ 00pa3oBaHMEM OCAIKa, Ta3a WM BOJTHL.
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 Knaccubpukarms MeTaaioB 0O  pPa3audYHBIM  [PHU3HAKAM. XHMHYCCKHE CBONCTBA METAJIOB. 1,2
DICKTPOXUMHUCCKUH Psia HanpsokeHuE metamioB. Metamnorepmust. OOmue CrnocoObl MOMYUCHHS
meTamioB. [lousrue o mMetamnyprum. [TupoMeTammyprus, THAPOMETATYPIHS ¥ DICKTPOMETATLTYPTHA.
CrinaBbl YCPHBIC U I[BCTHEIC.
2 | Hemeramabl. OCOGEHHOCTH CTPOSHHA 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.

IlpodeccnonanbHo 3HauHMbIe 3j1eMeHTbI colep:kanusi. Kopposus MeTannoB: XuUMHYEcKas U
SNEKTPOXUMHUUCCKAs. 3aBUCHMOCTE CKOPOCTH KOPPO3HH OT YCIOBHH OKpyxKaromeh cpeasl. Knaccnduxarms
KOPPO3HH METAILUIOB N0 Pa3muuHeIM npu3HakaM. CriocoObl 3aluTsl METAIOB 0T Koppo3suu. [Iponssoactso
yyryHa u craimd. [lonydeHne HeMeTannoB (QpakUHOHHOH NMEPErOHKOH KHIKOTO BO3AYXA M 3ICKTPOIH3OM
pacTBOPOB WM paciiaBoB 3iekrponuroB. CuiukarHas npoMelnuieHHOCTs. [IpowsBoacTBo cepHOU
KHCIIOTHI.

HemoncTpauun. [Jemonctpammn  Kommekmus  meranmoB.  BzamMoaciicTBme METammoB ¢
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[GJ'IL HpOMbIH.UIeHHOI\/'I YCTAaHOBKHU AJId MPOU3BOACTBA CCpHOI\/'I KHCIIOTHI.
Mogenp nieun mast o0kura u3BeCTHsIKA. KOoameKkimu npoayKIui CHIMKATHOH MPOMBINIJICHHOCTH (CTEKIIA,
dbapdopa, dasHca, IEMEHTA PA3TUIHBIX MAPOK U AP.).

11







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 HCTOYHUKH:
1. Epoxun IO.M., .b. KoBanepa Xumus st npodeccuii 1 crnenmaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduieii: yueOHUK 7-€ U31aHue
M.: «Axagemusy 2020. — 496¢.

HNuTepHer - pecypcesbi:

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

www. hemi. wallst. Tu (OO6pa3oBaTeNbHbINA CANUT SISl IIKOJBHUKOB « XUMHSI ).
www. alhimikov. net (O6pa3oBaTebHbIA CAUT AJI IKOJIBHUKOB).

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

www. enauki. Tu (MHTEpHET-U31aHuE A5 yuuTenel « ECTECTBEHHBIE HAYKWY ).
www. lseptember. ru (MmeToanyeckas razera «llepoe ceHTIOPS).

www. hvsh. ru (kypHaiT « XuMHS B IIKOJIEY ).

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

www. chemistry-chemists. com (3JIEKTPOHHBIH KyPHAT « XUMHAKH M XUMHS ).
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KomnbrorepHbie npe3eHTanuu K ypoKaM XHMHH

1. benku.

2. Kayuyku.

3. HyKJIECHHOBBIE KHCIIOTHI.

4. TIpupOIHBIE UCTOYHUKH YTIIEBOAOPOIOB.

5. Texnuka 0€30MaCHOCTH B KQOMHETE XUMUMU.
6. YTJIE€BOOBI.

7. MeunneneeB — UCTUHHBIN nTatpuoT Poccuu.
8. UMeHeM MeHeeeBa Ha3BaHHL. . .

9. Metanibl B JKM3HECATCIIBHOCTH YEJIOBEKA.
10. ®uzndeckue CBOMCTBA METAJLIOB.

11. CniocoObl nonydeHust MmetaioB. Kopposusi.
12. TlpenenbHbIe YTAEBOIOPOIBL.

13. AJIKEHBI.

14. ANKUHBI.

15. AMUHBL.

16. CiapTsl.

17. I'maponu3s conei.

18. Buasl uzomepun.

19. OCHOBHBIE CBEICHUS O CTPOCHUM aTOMa.
20. CKOpPOCTb XUMUYECKUX PEAKLIMA.
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4. KOHTPOJb W OILEHKA PE3VJLTATOB OCBOEHUS
JUCHUATLINHBI

Konumpons u ouenka pesyiomamos 0cC60eHUus OUCYUNIUHBL OCYUeCMBIAEemCs
npenooasamesieM 8  npoyecce  NPoGedeHus  NPAKMUYeCKUX  3ausamuii U
Jabopamopuuix pabom, mecmuposanusl, d Mmakice BbNOJIHEeHUs 00VYAIOUUMUCS]
UHOUBUOYANBHBIX 3A0ANHUTL, NPOEKMOEG, UCCIe008AHU.

Copnepsxanne oOyueHHs XapakTepHUCTHKA OCHOBHBIX BUAOB NEATEIBHOCTU CTYJEHTOB
(Ha ypoBHE y4eOHBIX JIeHCTBHIA)
Baxneiimne xumuyeckue YMeHue n1aBaTh ONpenesieHue U ONepupoOBaTh
MOHATUSA CJIEeNYIOIUMHA XUMUYECKUMU MOHATUSIMU. BELIECTBO,

XUMHYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE
aTOMHAas ¥ MOJIEKYJISIpHAsI MACChI, HOH, aJJIOTPOIHS,
U30TOIbI, XUMHYECKAs CBS3b, 3JIEKTPOOTPHULIATEBHOCTb,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHUS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HJIEKTPOIUTHYECKAs
AMCCOLMALINS, OKHCIHUTENb 1 BOCCTAHOBUTEITb, OKHCICHUE U
BOCCTAHOBJICHHE, TETUIOBON 3(PEKT peakiyu, CKOPOCTh
XUMHYECKOW peakiiu, KaTalnu3, XUMUYeCKOe PaBHOBECHE,
yIJIePONHBIN cKeseT, QYHKLMOHAIbHAS [PYIINa, H30MEpPUS,
T'OMOJIOTHSI

OcHOBHbIE 3aKOHBI XUMUU DopMyJIHUpOBaHHE 32KOHOB COXPAHEHUS! MAacChl BEIECTB U
MOCTOSIHCTBA COCTaBa BEIEeCTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHON CBSA3U MEXAY COJep KaHUEeM 3TUX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJI 1 ypaBHEHHUH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHENEEBCKON U COBPEMEHHOU
bopmynupoBok nepuoaudeckoro 3akona /. . Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TaOIMIbl XUMHYECKUX 31eMeHTOB 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
MEepPUOJIOB MO UX NojoxeHuro B [leprnoguueckoit cucreme /1.
H. Menneneena

OcHOBHbIE TEOPUHN XUMUU YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHUECKUX HJIEMEHTOB.
XapakTepUCTUKA BAXKHEHIINX TUIIOB XUMUYECKUX CBSI3€M U
OTHOCHUTEJIBHOCTH 3TOH THIonoruu. O0bsicCHeHne
3aBHCHMOCTH CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS
KPUCTAIMYECKUX peueTok. @opMyInpoOBKa OCHOBHBIX
MOJIOXKEHUN TEOPHUH 3JIEKTPOJUTUYECKON TUCCOLMALINY U
XapaKTEPUCTHKA B CBETE 3TON TEOPUHU CBONWCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX coenuHeHui. @opMyInpoBKa
OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTIO CTPOCHHUS
OPraHUYEeCKUX COSAVHEHHUM U XapaKTEPUCTUKA B CBETE STOU
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TeOpI/II/I CBOI>'ICTB OCHOBHBIX KJIAaCCOB OpFaHI/ILIeCKI/IX
CcOoeqUHEeHUN

Baxkueiinue BeliecTsa 1
MaTepUaIbl

XapakTepHuCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TOJTYUEHUS U
npuMe- HeHus BakHermnx metasuios (IA u 11 A rpynm,
AIFOMUHUS, JKeJle- 33, & B €CTECTBEHHOHAYYHOM Npoduiie 1
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHH.
XapakTepUCTHKa COCTaBa, CTPOEHUS], CBOMCTB, TOJTyUEHUS U
npuMe- HeHus BakHermnx Hemerawios (VIIL A, VIIA, VIA
TPYII, a Takke a3ota u Gocdopa, yriepoaa U KPeMHHU,
BOZIOPOJIA) U MIX COEAMHEHUH. XapakTepUCTHKA COCTABA,
CTPOEHUS, CBOMCTB, NMOJIYYECHHUS 1 MPUMEHEHHS BAKHEUIITHX
KJIACCOB YTJIEBOAOPOAOB (AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOIIHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEICH.
AHaNoru4Has XapakTeprCTHKa BAKHEHIINX MPENCTaBUTEIeH
APYTUX KJIACCOB OPTaHMYECKUX COCAMHEHUI: METaHOJA U
3TAHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBLI, aJIbIETHIO0B
(bopmanbaernnos u amerajgbaeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOM KUCJIOTBI, IS
€CTeCTBEHHOHAYYHOTO NMPOQUIISI MPENCTaBUTENCH APYTUX
KJIACCOB KHUCIIOT), MOHOCAXapHa0B (TJFOKO3bI), TUCAXaPUAOB
(caxaposbl), MONHMCAaXapuaoB (Kpaxmaia v HeJUTIOJIO3b),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAYIYKOB, IJIACTMACC

XUMHUECKUH S3BIK U
CHUMBOJIMKA

Ucnonp3oBanne B yueOHON U npodecCHOHANTBHOM
NesTeNbHOCTH X UMUYECKUX TEPMHUHOB U CUMBOJIMKH.
HassaHne n3y4eHHBIX BELIECTB 10 TPUBHAIBLHON WIH

MEXAYHAPOAUECKUX PEAKIIUI

XUMHUYECKUE PEAKLIUU

OO0mbscCHEHNE CYITHOCTH XMMUYECKHUX POLIECCOB.
Knaccudukanms XUMHYECKUX PEAKIIH MO Pa3InYHbIM
MPU3HAKaM: YHMCIY U COCTABY MPOAYKTOB U PEareHTOB,

terioBoMy 3¢ dekTy, HanpaBieHUIo, Ga3e, HATUTIHIO
KaTajau3aTopa, U3MEHEHUIO CTelleHel OKUCIEHUs 2JIEMEHTOB,
00pasyrommx BemecTa. Y CTAaHOBKA MTPU3HAKOB OOIIEro U
Pa3JIMYHOIO B TUIOJIOTMU peakLuil 1l HEOPraHUIeCKOH 1
opranndeckoit xumun. Kinaccupunukanms BemecTs 1
MIPOLIECCOB C TOUKU 3PEHUS] OKUCIIEHUA-BOCCTAHOBJICHMUSI.
CocrapneHue ypaBHEHUN PEaKLUN ¢ TOMOIIBIO METO/IA
37eKTpOHHOTrO OanaHca. OObsiCHEHNE 3aBUCHMOCTH CKOPOCTH
XHUMHUYECKON peakLuy U MOJIOXKEHUs XUMHUYECKOTO
PABHOBECHSI OT Pa3IMIHBIX (PaKTOPOB

XUMHUYECKUN HKCIEPUMEHT

BrInonHeHne XUMHUYECKOI0 SKCIEPHUMEHTA B IIOJTHOM
COOTBETCTBUHU ¢ MpaBmiIaMu Oe3omacHocTd. Habmonenue,
(buKcaIus ¥ OMUCaHUE PE3yIbTATOB MPOBEIECHHOTO
DKCIIEPUMEHTA

Xumuueckast HHQOopMarus

IIpoBeneHne cCaMOCTOSTETPHOTO TIOUCKA X UMHYECKOM
UH(pOPMALIUHU C UCTIOIB30BAHUEM PA3JIUIHBIX HCTOYHUKOB
(Hay4HO-TIOYJIIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTeprera). Ucnonb30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUH U1 00padOTKH U Iepenayn XUMUIECKOH
UH(pOPMALIUH U €€ MPEICTABICHNUS B Pa3IMYHBIX (hopmMax

PacueTsl mo XUMHUYECKHUM

Y cTaHOBKA 3aBUCUMOCTH MEKJY Ka4UeCTBEHHON U
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dbopMysiaM U ypaBHEHHUSIM

KOJIMYE€CTBEHHON CTOPOHAMHU X UMHYECKUX OOBEKTOB U
npoIIecCOB. PerlieHne pacueTHbIX 33724 M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM

[IpodpunbaOE 1
npodecCHOHATBHO 3HAUNMOE
coziep KaHie

OO0mbsicHEHNE XUMUYECKHX SIBJIEHUH, IPOUCXOMSIIUX B
npupoze, ObITy 1 Ha npoussozacTee. Onpenenenne
BO3MOJKHOCTEHN NPOTEKAHUS] XMMUYECKUX MPEBPALLECHUN B
paznuuHbIX ycnosusax. CoOmoaenne npaBui 5KOJIOTHIECKU
rpaMOTHOrO MOBEAEHUs B OKpykaroweil cpene. OueHka
BJIMSTHUS] XUMHUYECKOTO 3arpsi3HEHUs] OKpYKarollel cpenbl Ha
OpTraHU3M ueJIoBeKa U APyrue KUBble OPraHU3MBI.
Cobnronenne npasun 6€30MacHOro 0OpaIeHHst ¢ TOPIOYNMHU
U TOKCUYHBIMHU BEIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3a1aHHOMN
KOHLIEHTPALUH B OBITY U Ha pon3BoAcTBe. Kputndeckas
OLIEHKA IOCTOBEPHOCTH XUMHUYECKOH HHPOPMALIUH,
MOCTYNAOIIEH U3 Pa3HBIX HCTOYHUKOB
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