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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUA

1.1. O6nacTh NpUMEHEHHUSI IPOT PAMMBbI

[TporpamMMa y4eOHONH OUCLMIUIMHBI SBJISETCS YacThbEO OCHOBHOW MPO(EeCCHOHATBHON
oOpazoBareabHOM mporpaMMbl B cootBeTcTBUM ¢ DI"OC no mpodeccun:

13.01.10 DEeKTPOMOHTED MO PEMOHTY M 0OCITY>KHBAHHIO 3JIEKTPOOOOPYAOBAHUS IO
OTpacyism

1.2. MecTo y4e0HOI NMCUHMILNIMHBI B CTPYKTYpe OCHOBHOH Mpo@deccHoHaIbHOI
00pa30BaTe/IbHON MPOrpamMMbl: JUCIUIUIMHA OTHOCHTCS K 001€00Pa30BaTEIBHBIM
JUCLUIUIMHAM.

1.3. eqn m 3ama4¥ AUCHUIVIMHBI — TPeOOBAaHHS K pPe3yJabTaraM OCBOCHHS
AUCHHUTVIMHBI

CopnepxaHuie mporpammbl « XMMHSD HAMPABICHO HA JOCTHKCHHE CIEAYIOIIUX
ueneit: ¢ QopmupoBaHue y 0OydarOMIMXCS YMEHHS OILCHMBATh 3HAYMMOCTh
XUMHYECKOTO 3HAHUS TS KOKIOTO YEJIOBEKA,
* (opMuUpoBaHKE y OOYYAKOIIMXCS LETOCTHOTO MPEIACTABICHHUS O MUPE W POJIA
XUMHH B CO3JIaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, YMCHHS
OOBSCHATH OOBEKTHI M MPOLIECCHl OKPYXKAKOUIEH JEHCTBUTETBHOCTH: TPUPOIHOM,
COLMAIBHON, KYJIBTYPHON, TEXHUYECKONM CpPEAbl, — MCHOJB3YS JUIS 3TOTO
XUMHUYECKHAEC 3HAHNUS,
* pa3BUTHE Y OOYYAIOIIMXCS YMEHUH pa3nyarh (PaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBI3b C KPUTEPHUSIMH OLEHOK U CBS3b KPUTEPUEB C
OMPEACTICHHOW  CUCTEMOW  LEHHOCTeH, (opMmyiupoBaTb H  0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* TpHOOpPETEHNE OOYUAOLIMMHKCS OMbITA PA3HOOOPA3HON ACITETBbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB, HMMCIOIIUX YHUBEPCAILHOEC 3HAUEHUE IS
PA3IAYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, TPUHSITHS PEIICHUH,
NOKCKA, aHaTM3a U 00padOTKN MHPOPMAU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
WU3MEPEHU, COTPyOHMYECTBA, Oe30macHOro oOpallleHuss C BEUOIECTBAMH B
MOBCETHEBHOM SKU3HU ).

OcBocHHE coacpkaHMsl Y4YeOHOM AMCUMIUIMHBL «XHMHS», OOECHeUYnBACT

JOCTUKEHHUE CTYICHTAMU CIICAYOIUX PE3YJIBTATOB:
* JINYHOCTHBIX:
— YYBCTBO TOPAOCTH M YBAXKEHUS K UCTOPUM M JOCTHXKCHUSM OTECUECTBEHHOM
XUMHYECKOH HAyKW, XHMHUYECKM TIPAMOTHOE TIOBEICHUE B MNPOJECCHOHAIBHOM
JESATEIbHOCTH W B OBITY mNpu OOpallEHUHM C XUMHYECKAMH BELICCTBAMM,
MaTepraIaM | TPOLECCAMU;
— TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUsl M MOBBILICHUS KBATU(PUKALUU B W3-
OpaHHOM MPO(ECCHOHATTBHOM NEATENBHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETCHIHN B 3TOM,
— YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOH XHMHYECKOM HAyKH W
XUMHYECKUX TEXHOJOTMA I MOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaIbHOTO

pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,
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* MeTaNpPeAMETHbIX:

— HKCMOJIb30BAHUE PA3JIMYHBIX BUIOB MO3HABATEJILHON ACATECIIBHOCTU W OCHOBHBIX
WHTEJUICKTYJIbHBIX Onepaluid (MOCTAaHOBKM 3a1auyu, (POpMYJMPOBAHUS THIOTES,
aHajM3a W CUHTE3a, CPaBHCHMS, OOOOIIECHUS, CHUCTEMAaTH3alliu, BBISBICHUS
MPUYAHHO-CJICICTBEHHBIX CBSI3CH, MOMCKA aHAJIOroB, (DOPMYJIMPOBAHUS BBIBOJOB)
JUI PELICHUS TIOCTABJICHHOW 3a1a4d, NMPUMEHEHUE OCHOBHBIX METOJO0B IMO3HAHUS
(HaOMIOICHUS, HAYYHOTO HSKCHOEPUMEHTA) JUISi M3YYCHUS PA3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB W MPOLECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAUMOCTH
CTAJIKMBATHCS B MPodeccruoHaIbHOM cdepe;

—  WUCIOJIb30BAHUE PA3JIMYHBIX KMCTOYHUKOB Ui MOJYYEHHUS XUMHUYECKON
uH(opMaIu, yMEHHUE OIEHUTh €€ JIOCTOBEPHOCTH AJii JOCTHXKCHMS XOPOLINX
PE3yJITATOB B MPO(ECCUOHANBHOM cepe;

* IpeAMETHBIX:

— C(p)OPMUPOBAHHOCTh MPEACTABICHUI O MECTE€ XMMHHM B COBPEMCHHOW Hay4HOWH
KapTUHE MUpa, MOHUMAHUE POJIM XWMUM B (OPMHPOBAHMM Kpyrozopa H
(OYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA MJisi PEUICHUS MPAKTHYCCKUX 3a1ady;, —
BJIAJICHUE OCHOBOMOJIArAIOIMMUA XUMUYECKUMU TIOHATUSAMU, TEOPUAMU, 3AKOHAMU U
3aKOHOMEPHOCTSMU, YBEPECHHOE TOJIb30BAHUE XUMHUUYECKONW TEPMUHOJIOTUENR U
CUMBOJIMKOM,

— BJIQJCHUE OCHOBHBIMHU METOJAMU HAYYHOI'O MO3HAHUS, UCIOJB3YEMBIMU B XUMUMU:
HAOJIIOICHUEM, OMUCAHUEM, MU3MEPCHHUEM, SKCIIEPUMEHTOM, YMEHUE 00padaThiBaTh,
OOBSCHSATHh PE3YJIbTAaThl MPOBEACHHBIX OMBITOB M JEIaTh BBIBOJbBI, TOTOBHOCTh W
COCOOHOCTh MPUMEHSITh METO/IbI MO3HAHKS MPU PEMICHUM MPAKTUYECKUX 3a/1a4;

— C()OpPMHUPOBAHHOCTh YMEHMS JaBaTh KOJWYECTBEHHBIC OLECHKHM W MPOU3BOJIUTH
pacyeThl MO0 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM

— BJIQJICHUE MPaBUJIAMU TEXHUKUA O€30MaCHOCTH MPH HMCMOJb30BAHUM XUMHUYECKHUX
BEILIECTB,

— Cc(OPMHUPOBAHHOCTh COOCTBEHHOW MO3WIMM MO OTHOLIEHUIO K XHUMHYECKOM
uHpopMaIm, Noy4acMoi U3 pa3HbIX HCTOYHUKOB

B pe3yabrare u3yuyeHusi AUCHUILIHHBI CTYJAEHT JOJIKEH OCBOMTHL CJIEAyHOIIHE
o0IINe KOMIIETEHIIHH:

OK1. [TornmaTh CYImIHOCTh M COLMAIIbHYI0 3HAYMMOCTb Oy ayuieil mpodeccun,
[IPOSIBJIATH K HEW YCTOWYMBBINA HHTEPEC.

OK?2. Opranu3oBbIBaTh COOCTBEHHYIO JEATENBHOCTD, HCXOIS U3 LEIH U CIOCOOOB €€
JNOCTHKEHUS, ONIPEIETEHHBIX PYKOBOIUTEIIEM.

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



OK4. Ocy1iecTBasTh NOMCK HH(pOpMALAX, HEOOXOAUMON 1Tt 3(P(PEKTUBHOTO
BBITIOJTHEHHSI MPO(ECCHOHANBHBIX 3a/1aY.
OKS5. Mcnonb3oBaTh HHYOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B

npo(heCCUOHATIBHON AEATEbHOCTH.

OKB6. Paborars B komanze, 3(p(HEKTUBHO OOIIATHCS ¢ KOJUIEraMH, PYKOBOACTBOM,
KJIUEHTaMH.

1.4. Kotn4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI IHCHHIIJIHHBI:
MaKCUMaJIbHOW yueOHOH Harpy3ku oOydaromerocs 171 yacoB, B TOM 4ucCIe:
00s13aTeNbHON ay IMTOPHOM yueOHOM Harpy3ku oOy4varomerocs 114 gacos;
JIEKIMOHHBIX 3aHATHNA 00y4YaroIerocs 4acoB 92;
Ja00paTOPHBIX U MPAKTUUYECKUX 3aHITHIA 00Y4aromErocs 22 4acos;
CaMOCTOATEIBbHOM padoThl 0OyYaronierocs 47 4acos,
KoHCyJibTauuu 10 yacos

2. CTPYKTYPA U COJAEPKAHHUE YUEBHON JUCHUTLJIAHBI
2.1. O6beM yueOHOM THCUHUIIMHBI H BHABI Y4e0H0ii paboThl

Bup y4e6Hoii paGoThI Oovem uacoe
MakcumasibHasi y4eOHast Harpy3ka (Bcero) 171
O6s13aTe/ILHAY AYAUTOPHAS Y4eOHAasi HATPY3Ka (BCero) 114
B TOM YHCJIE!

JlaGopaTopHble ¥ MPAKTUYECKUE 3aHITHS 22
CamocrosiTesibHasi padoTa 00y4amerocsi (Bcero) 47
Koncynabranun 10
Hroropas arrecrauus B hopme auddepeHUNPOBAHHOIO 3a49éTa




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 XUMHICCKUAX MPOLECCOB. JHAUCHUE XHUMHUH MPU OCBOCHUH NMPOoecCHil 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 xumun. Bemectso. Atom. Monekyna. XUMHUCCKHN 37IEMEHT. AJITIOTPOMHSL.
HpOCTbIe " CIIOXKHBIC BCIICCTBA. KauecTBeHHBIH M KOMHMYCCTBEHHBIN COCTAB BCIICCTB. XHUMHAYECCKHAC
3HaKku U popmymsl. OTHOCUTENBHBIC AaTOMHAS M MONCKYIsIpHas Macchl. KomuuecTBo BemecTsa
IIpo¢gunbHbie H NpohecCHOHATBHO 3HAYHUMBIE JIEMEHTbI COAePKAHUSA. AJUIOTPOI- Hble
monupukanuu yriaepona (anmas, rpadur), Kuciaopoaa (KHCIOpO, 030H), 0j10Ba (cepoe u Oenoe
0110B0). IToHATHE O XUMHUECKON TEXHOJOTHH, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTHU

N[ \D

2 | OcHoBHbIe 3aK0HBI XUMHH. CTEXUOMETPHS. 3aKOH COXPAHCHHUS MACChl BEIISCTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIICCTB MOJICKYJISIPHOM CTPYKTYPHI. 3aKOH ABOTraapo U CICICTBHUS
W3 HETO.

PacucTHBIC 3212491 HA HAXOXKACHUC OTHOCHTCIBHOM MOJICKYIIIPHOI MACChI, ONMPECACICHNC
MAaCCOBOH JTOIHM XUMHICCKUX DJICMCHTOB B CJIOXKHOM BCIICCTBC.

I[CMOHCT anuu. MO,Z[CJ'II/I ATOMOB XUMHWYCCKHUX DJICMCHTOB. MO,Z[CJ'II/I MOJICKYJI POCTBIX U CJIOXKHBIX
BemecTs (mapocrepkuesbic u Ctroapta— bpurnetda). Komaekims npocTeiX ¥ CIOKHBIX BEINECTB.
Hekoropeie BemmecTsa komudecTBoM 1 Moabs. Moaeap MosipHOTO o0beMa ra3os. Ajmorponus 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 0TOOpaKEHHE EPUOAHNYECKOro 3aKkoHa. CTPYKTYpa NeproJHIecKon
TaOIHIBL: IEPHOABI (MAIBIC M OOIBIIKE), TPVIIILI (ITIABHAS U ITOOOUHA).

2 | Ctpoenue atoma u llepuognyecknii 3axon JI.M. MenaeneeBa. Atom — ciokHas yactua. Aapo
(pOTOHBI U HEUTPOHBI) U ACKTPOHHAs 00010uKa. M30Tombl. CTPOCHHE 3MEKTPOHHBIX 000J0UCK
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
dhopmynuposka Ilepuoanueckoro 3akona. 3uaucHue [lepuoguueckoro 3akona u lleproanueckoit
CUCTCMbI XUMHUYCCKHUX DJICMCHTOB I[ . MeH,Z[eneeBa 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

Jemoncrpanun. Pazmuunsie dopmer lepuoanueckoit cucteMel xumuueckux 3aemenTos J1. M.
Menaencesa. Qunamudeckue Tabmuisl A1t Moaenuposanws [ leproanaeckoi CHCTEMBL. DICKTPU3ALUS
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/IqCCKOI‘O HpHTH)KCHI/IH.
Krnaccudukaims HOHOB: M0 COCTABY, 3HAKY 3apsiAa, HATMIHIO TUAPATHOM 00omouku. MoHHbIe
KPUCTAITHYCCKUC PCIICTKH. CBOﬁCTBa BCIICCTB ¢ MOHHBIM THUIIOM KpHCTaHHquCKOﬁ PCIICTKH.

KosanenTHasi xumuueckas cBsizb. MexaHn3M 00pa30BaHUs KOBATCHTHOH CBA3H (00- MCHHBIU U
JOHOPHO-aKLEIITOPHBIN). DICKTPOOTPHLIATEILHOCT. KOBaNcHTHBIE MOLIPHAS M HEMOJSIPHAS CBSI3H.
KparHocTe KOBaneHTHOH CBA3H. MOICKYISIPHEIC H ATOMHBIE KPUCTATITHUECKUE pemeTk. CBoHCTBa
BCIIICCTB C MOJICKYIISIPHBIMA M ATOMHBIMH KPUCTAITUICCKUMHY PELICTKAMH.

2 | Meraminueckasi ¢Bsi3b. MeTamIHIecKas KPUCTALTHUCCKAS PCIICTKA H MCTAJUTHICCKAS XUMIUCCKAS
CcBa3b. PU3HUCCKHUC CBONMCTBA MECTALIOB.

ArperaTHbie COCTOSTHHS BEILIECTB H BOAOPOAHAS CBsI3b. 1BEPIOC, )KUIKOS U ra3000pasHoe
cocrosiHus BewecTs. [lepexo BeIecTBa u3 OJHOrO arperaTHoro COCTOsHUS B Apyroe. Bogopoguas
CBSI3b.

3 | YUucrbie BeugecTBa u cmecu. Llonsitue o cmecu BewecTs. | omoreHHbie U reteporeHubie cmecu. Cocras
cMecel: 00beMHAas U MAacCOBas JOTH KOMIIOHCHTOB CMECH, MACCOBAs OIS MPUMECCH.

Jucnepcubie cucremsl. [lonstue o qucnepcuoi cucreme. lucnepcHas dasza u aucrnepcHoHHast Cpeaa.
Knaccndukanus aucnepensix cucreM. [oHATHE 0 KOLTOUIHBIX CHCTEMAX.

IIpodniabHble H npodeccHOHATIBHO 3HAYHMBIE JJIEMEHTBI cogepskaHusl. [ [oIIpHOCTD CBI3M 1
MOJIIPHOCTE MOJIeKyJIbl. KonaeHcanus. Tekyuects. Bosronka. Kpucranmuzamus. CyOnumarus u
Jgecyonumanysa. AHomamiu prusnyeckux cBoMcTB Boabl. JKuakne kpucrammsl. MUHepasl U rOpHbIC
MOPOJBI KaK ngnpo;:nme CMECH. DMYIIBCUH U CYCTICH3UU. 3011 (B TOM YHCIIE a3pO307IH) U TEIIH.
Koarymsmums. Curepesuc.

MemoncTpanun Moaens KpUCTATTUUECKON PEIISTKH Xytopuaa Hatpus. OO0pasLel MHHEPATIOB C HOHHOU

KPHUCTAUTHYCCKOH PEIICTKOM: KAIBIMTA, TATuTa. MOACIN KPUCTAUTHICCKUX PELUICTOK «CYXOTO Ay (HIH

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

grncnepcnmx CHUCTEeM: 3MYJIBCHH, CYCTICH3MM, a3p0o30J1eH, reach u soneit. Koarymsius. Cunepesuc. dddext
WHIATISL.

JlabopaTopHble pad0ThI

MMpaxkTuueckue 3ansaTusa Nel [IpurotosicHue cycnen3uu kapooHara kanpuust B Boae. [lonyucHie
OMYVJIbCHH MOTOPHOTO Macna.

KouTpoabHasg padora

Camocmosamenwvnas paboma no meme
Koncyromayuu

1,2




Coaep:rkaHne y4e0HOro MaTepHuaaa 10
%4&]?0%‘- PaCT‘zgllZ;l- 1 Boaa. Pacteopsel. PacTteopenne. Boga xax pacteoputens. PactBopumocTs BermecTs. HachimeHHbIC, 2 12
TPOJIUTHY | .
a1 }.Il/lg(:(.)]-lul/laul/lﬂ HCHACBIIMICHHBIC, NCPCCHIMCHHBIC PACTBOPDLI. 3aBI/ICI/IMOCTb PacTBOPUMOCTU Ta30B, XHUIAKOCTCU U ?
TBEPIBIX BELICCTB OT Pa3nu4HEIX GakTopos. MaccoBas 105 paCTBOPCHHOTO BEIICCTBA.
2 DNEKTPOJMTHYECKAS JUCCOUHANMSA. JJICKTPOJUTHI M HEINICKTPOUTHI.  DJICKTPOTHTHICCKAS 2
auccorranist. MeXaHu3MBI 3JICKTPOTUTHICCKON AUCCOLMANNN I BCUICCTB € PA3IUIHBIMU THIIAMHU
XUMHYCCKOH CBA3M. [ MapaTUpOBaHHBIC W HE THAPATHPOBAHHBIC HOHBI. CTEHCHD 3JICKTPOIUTHICCKOH
AUucCConmuanmu. CupHble U cialbie SJCKTPOJINUTHI. OCHOBHBIE ITOTOKEHHS TCOpUU 3J'ICKTpOJ'II/ITI/IIICCKOI\/'I
AUCConmuanmm. KI/ICJ'IOTLI, OCHOBAHUA U COJIU KaK 3JICKTPOJINUTHI.
JIabopaTopHble padoThI -
IMpakTunueckoe 3ansTue No2 2
IIpuroToBJieHHE PACTBOPA 3aJAHHON KOHILICHTPALIMH.
KonTpoabHaga padora -
IIpodeccnonanbHo 3HAUMMbBIE JJIeMEHTHI colep:KaHusl. PacTBopeHHe Kak (PU3MKO-XMMHUCCKUH
mporuecc. Temnoseie b dexre mpu pacteopenuu. Kpucrammornapars. PemeHue 3a1ad Ha MacCOBYIO OO
PaCcTBOPCHHOI'O BCIICCTBA. HpI/IMeHCHI/Ie BOABI B TCXHHYCCKHUX LCTIAX. Kecrrocth BOABI U CHOCO6LI cC
CTPAHCHU:. MusnepaibHbBIC BOABI.
JX_[CMOHCTpaIIl/Il/I. emonctparuu PactBopumocTts BemecTs B Boae. CoOMpaHHe ra30B METOIOM BHITCCHCHHUS
BOAbl. PacTBOpcHHME B BOJAC CEPHOM KHUCIOTBL H coled amMonmsa. (QO0pasisl KpUCTATIIOTHIPATOB.
HsroTosnenne runcoBod moBA3KH. McnbITaHHE pacTBOPOB JJIEKTPOJINTOB M HEINEKTPOIHUTOB HA MPEIMET
JUCCOLMUAIMM. 3aBUCUMOCTh CTCICHH  DJICKTPOIHUTHUCCKOW JUCCOLMAIMM YKCYCHOW KHCIOTBI  OT
pasbaBiicHUs pacTBOpa. [[BHKCHHE OKPAIICHHBIX HOHOB B DJICKTPUUCCKOM Toj¢. [ IpuroroBneHme xecTroi
BOJBI U VCTpaHEHHE €€ xkecTKOCTH. MonuTel. O0pasisl MUHEPAIBHBIX BOI PA3IHYHOIO HA3HAYESHHUSL.
Camocmonmensvnas paboma no meme 4
Conep:xanue yueOHOro MaTtepuajia 21
1.5. Knaccndukanus Kucnorel u ux cBoiicTBa. KHUCIOTHI Kak 3JIEKTPOSIUTHI, UX KJacCH(PUKALIUS TIO pa3- JIUIHBIM 12
HEOPraHHYeCKHX Mpu3HakaM. XUMUYECKHUE CBONCTBA KUCIIOT B CBETE TEOPHH JICKTPOIUTHIECKOM 2 ’
COeTMHEHHI U X nuccouurauu. OcoOEHHOCTH B3aUMOJICHCTBHSI KOHIICHTPHUPOBAHHOM CepHON U a30THOH
CBOMCTBA kucyor ¢ merayuiamu. OCHOBHBIE CIOCOOBI TOJYYEHHSI 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. Pa3noskeHue HepacTBOPUMBIX B BOie OCHOBaHUN. OCHOBHBIE CIIOCOOBI
MOJYYEHHs] OCHOBAHMI.
3 | Comnm m ux cpoiicrea. Comu kak snmextponutbl. COMH CpPeHHE, KUCIblE M OCHOBHBIE. 2
XUMHUUECKHE CBOHCTBA COJIEH B CBETE TEOPHH JIEKTPOJIUTHYECKOHN nuccoruanuu. CrocoOsl
NOJy4YeHHusi cosieil. I uaponmus cosien.
4 | Okcnapt u ux cpoiicrBa. ConeoGpasyolie U Heconeodpasyoe OKCHIb. OCHOBHBIE, 2

aM(bOTeprIe N KHUCJIOTHBIC OKCUABI. 3aBUCHUMOCTD XapakTe€pa OKCHUAa OT CTCIICHHU OKHCJIC-




HUs1 00pa3yomero ero Merajuia. XUMH4YeCKHe CBOHCTBA OKCHIOB. IToyueHne OKCHIIOB.

IIpodeccuoHanbHO 3HAYMMBIE 3JIeMEHThI coaep:kaHus. IIpaBu- na paszOamneHus
cepHoM KHucaoTel. Mcnonp30BaHue CEpHOM KHUCIOTHI B MPOMBILUICHHOCTH. Enkue menoun, ux
HCIIONIb30BAHUE B NMPOMBINUICHHOCTU. [alneHass u HerameHass W3BECTb, UX NPHUMEHEHUE B
crpoutenscTBe. ['mnc u anedactp, runcosanue. Ilonstne o pH pacrBopa. Kmucnorhas,
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 ruapokcuaa. HeoOpatumblii rugponmus  kapOuma  KaJbLsL.
OOpaTuMbIif THAPOSIN3 COJICH Pa3IMIHOrO THIIA

JlabopaTopHble pad0ThI:

TIpakTHyeckne 3aHaTHA XUMHUYECKHE CBONCTBA KMCJIOT, OCHOBAaHUM, COIEH 4
KonTposbHo-0000mamomnee 3aHsaTue. 2
Kontpoabnas padora Ne 1 no reme «Crpoenne aroma. CTpoeHHe BeleCTBA»
Camocmosmenvnas paboma no meme 7
Koncyromayuu
CoaepsraHue y4e0HOr0 MATEPHAJIA 20
1 | Knaccuduxamus xumudeckux peakumii. Peakiy CoeUHEHNUS, Pa3ToKEHHS, 3aMEIICHHUs, 0OMEHA. 4
1.6. Xummryeckne Karamatuueckue peaxumn. OOpaTvMbele W HEOOpaTHMBIC pPEakUUH. | OMOTEHHBIE M TETCPOTCHHBIC
peakuuu peakin. DK30TCPMHUYECKUE M SHIOTCPMUUCCKHE peakiuu. TemmoBoi 3h(EKT XUMUYCCKUX PEAKIIUIA.
TepMOXMMHIECKHE VPABHEHHUS
2 OKHCJ’[HTCJ’[]:HO - BOCCTAHOBHUTECJ/IbHBIC pealcunn. CTCHGHL OKHUCJICHUA. OKI/ICJ'II/ITCJ'IL u 2
BOCCTAHOBJICHHE. BOCCTAHOBUTEIb M OKUCICHHE. METOA BIEKTPOHHOrO OanaHca Ui COCTABJICHHS
YPaBHCHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIMIA. .
3 | CxopocTh XHMHYECKHX peaKuuii. [IoHATHE 0 CKOPOCTH XHMHYECKUX PEAKIUH. 3aBHCHMOCTD 2
CKOPOCTH XUMHYCCKHX PEAKLUH OT Pa3NUYHBIX (JaKTOPOB: MPUPOABI PCArHPYIOLIUX BEIICCTB, HX
KOHICHTPAIMH, TEMIICPATYPhl, OBEPXHOCTH CONPUKOCHOBCHHUS U UCTIONB30BAHMS KATAJIU3aTOPOB. .
4 | O6paTHMOCTL XHMHYECKHX peakumii. OOpaTHMBle M HEOOPATHUMBIE PEAKIMH. XHMIUECKOS 2
PABHOBECHE M CIIOCOOBI €10 CMCIICHHSL..
5

Hemoncrpanuu. [Ipumepsr HEOOpATUMBIX PEAKLMM, HAYIMUX ¢ 00PA30BAHUEM OCAAKA, Ia3a HUIIH BOJHI.
3aBHCHUMOCTh CKOPOCTH PEAKIMU OT MPHUPOJBI PCArupyIOMMX BEINCCTB. B3anmMomelcTBHE PacTBOPOB
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CCPHOU KHCIOTHI ¢ PAcTBOpaMu THOCYIb(dATa HATPUS Pa3- JUYHOH KOHICHTPALMH U TEMIICPATYPHI.
Moaeap KUISIEro ¢a0st. 3aBUCUMOCTh CKOPOCTH XUMHUYSCKOH PEaKIMK OT MPUCYTCTBUS KaTaau3aropa
Ha IPUMEPE Pa3NIoKEHHUS IEPOKCHIA BOAOPOJA C IMTOMOIIBIO TUOKCHAA MapraHna u karajassl. Mozaens
3neKTpoIH3cpa. Moaeap 3MCKTPOTM3HON BAHHBL JT TIOIYUCHUS ATIOMUHASL. MOACITb KOJOHHBI CHHTE3a
aMMHaKa

IIpodeccnonanbHO 3HAUHMBIE 3JIeMEeHThI coaepaxkaHus. [lonaTre 06 3mekTpomm3e. DNeKTPOIH3
pacIiaBoB. JJIEKTPOJIN3 PACTBOPOB. JICKTPOIUTHYECKOE MOMydeHHe amoMmuHus. [Ipakrmaeckoe
npuMeHeHue snektponusa. ['ampBanommactuka. [ansBanocterus. PaduHupoBaHne LBETHBIX METANLIOB.
Kartamu3z. ['omorennsie u rereporeHssie karanuzaropsl. [Ipomoropsl. Karamuruueckue saasl. MHruOUTOpPEL
ITpon3BoacTBO aMMHaKa: ChIPhE, aNNapaTypa, HAYIHBIC PHUHITHIIEL

JlaGopaTopHbie padoThbI:

HpakTuueckue 3auatusa Ne 5-6 Peakuuu, uaymme ¢ 0Opa3oBaHHEM 0CAIKA, ra3a WK BOAbI. 3ABHCUMOCTD 4
CKOPOCTH PEAKIIMU OT PA3NTHIHBIX (PAKTOPOB
Camocmosimenvhas paboma no meme 6
Koncynomauuu
CoaepsraHue y4e0HOr0 MATEPHAJIA 19
1.7. Meranas! u Meramnbr. OCOOGCHHOCTH CTPOCHHS ATOMOB M KPHUCTAUIOB. (DPU3MYCCKUEC CBOMCTBA METALIOB. 4
HEeMETALIRI Knaccudukamuss MeTaiioB 0o pPa3TdYHBIM - OPU3HAKAM. XHUMHUYCCKHE CBOWCTBA MCTA/IOB. 1,2
DICKTPOXUMHUCCKUH Psia HanpsokeHuE metamioB. Metamnorepmust. OOmue CrnocoObl MOMYUCHHS
metawios. [loustue o merammyprun. [lupoMeTammyprus, rUAPOMETANLIYPIHS U SICKTPOMETAILTY Prusl.
CriaBel YEPHBIC U LIBETHBIC.
2 | Hemeramabl. OCcOGEHHOCTH CTPOSHHA ATOMOB. HeMeTammsl — HpoOCTHE BEIIECTBA. 3aBUCHMOCTb 4

CBOHICTB TajOrCHOB OT WX MNOJAOKCHUS B NCPUOAUYCCKONM cucteme. OKUCIUTCIBHBIC U
BOCCTAHOBUTCIIBHBIC CBOMCTBA HCMCTA/UIOB B 3aBHCHMOCTH OT WX TOJOXKCHHSA B PIAy
3IEKTPOOTPHIATENHHOCTH.

IlpodeccronanbHo 3HauHMbIe 3j1eMeHTbI colep:kanusi. Kopposus MeTannoB: XuUMHYEcKas U
3MEKTPOXUMHUUCCKAs. 3aBUCHMOCTh CKOPOCTH KOPPO3HMH OT YCIOBHH OKpy:katomel cpeasl. Kinaccudukanms
KOPPO3HH METAIIOB N0 Pa3muuHeIM npu3HakaM. CriocoObl 3aluThl METAIOB OT Koppo3uu. [Ipou3soacTso
yyryHa u craimd. [lonydeHne HeMeTannoB (QpakUHOHHOH NMEPErOHKOH KHIKOTO BO3AYXA M 3ICKTPOIH3OM
pacTBOPOB WM paciiaBoB 3jekrpoiutoB. CuivkartHas npoMeimneHHOCTh. [IponsBoacTBo cepHoOM
KHCIIOTHI.

HemoncTpauun. [Jemonctpammn  Kommekmus  merammoB.  BzamMoaciicTBHE METAIOB ¢
HeMeTannaMu (Kese3a, LHMHKA W aTIOMUHHS C CEPOH, AIIOMHHHS € WOAOM, CYPbMBI C XJIOPOM, TOPCHHE
skene3a B xyope). ['openne meramnos. Amomunorepmust. Komekius HemeTaioB. ['opeHne HeMETaLIOB
(cepnl, docdopa, yras). BeITeCHCHHE MEHES AaKTHBHBIX TaJOTCHOB H3 PACTBOPOB HX Cojich Oojee
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2.2. Yranesoaopoanbl H
HX NPUMPOJHbIE
HCTOYHUKH

Conep:kanue yueOHOro MaTepuaja

18

1 A.]'lKaHbI. AJ'IKaHbII FOMOHOFI/I‘IGCKI/Iﬁ pH,Z[, I/ISOMepI/IH u HOMGHKJ'IaTypa AJKAHOB. XI/IMI/I‘IGCGCKI/IG
CBOICTBA anKaHOB (METaHa, 3TAHA). TOPCHHUE, 3aMEIICHUE, Pa3ioxKeHue, neruapuposanne. [IpumeHenne
AJIKAHOB HA OCHOBE CBOMCTB.

2] Anxensl. DTHICH, Cr0 MOTyYCHHE (ICTHAPHPOBAHMCM OTAHA, ACIIOMMMCPH3AMHCH IO- JIHATHICHA).
IN'omonormyeckuit psiz, M30MEPHsA, HOMEHKIATYpa aJIKEHOB. XUMHUYECKHE CBOMCTBA JTHICHA: TOPEHHE,
KQYCCTBCHHBIC peakiuu (oOccuBeunBaHHEC OpPOMHON BOABI M PACTBOpPA MCPMAHTaHATA KAJIHS),
ryjparanys, noaunvepusams. I puMeneHne STHiIeHa Ha OCHOBE CBOMCTB

3 Muennr u wayuyku. llonste o gueHaxX Kak yriaeBOIOPOJAX C JABYMs JBOUHBIMH CBSI3SIMH.
ConpspkeHHbIC AWCHBI. XHMHYECKUE CBovcTBa OyTagueHa-1,3 u uzonpeHa: oOccuBeunBaHHEC OPOMHOU
BOJBI U MTOJIUMEPU3ALKs B Kayuyku. HaTypanbHbIi 1 CHHTETUYICCKHUE KayuyKu. Pe3uHa.

Ankusbl. AueTwicH. XUMHUYCCKHUEC CBOWCTBA ALCTHICHA, T'OPCHUE, OOCCIBCUMBAHUEC OPOMHON BOJBI,
MPUCOCAMHCHUH XJI0poBOAOpoAa u ruaparanus. l[IpumMeHeHHME aueTWICHA HAa OCHOBE CBOWCTB.
MeskKnaccoBast H30MEPHSI C ATKATUCHAMH.

4| Apenbi. Bernzon. XuMudeckue CBOMCTBA GEH307A: TOPCHHE, PEAKIHH 3aMEIICHAs (rajorcHHpOBAHHC,
Hurposanue). [IprveHeHne OeH301a HA OCHOBE CBOWCTB.

[IpupoaHbie HCTOYHHKH yriieBoA0poaoB. [IpupoaHEIii ra3; COCTaB, IPUMCHCHHE B KAUCCTBE TOILIHBA.
Hedts. Cocras u nepepaborka vedru. Ileperonka Hedru. Hedrenpoaykrs

MemoHcTpanun. l'openne MeraHa, sTuncHa, anetwicHa. OTHONICHHE METaHA, STHICHA, ALCTHICHA U
OCH30J1a K PacTBOpaM MepMaHraHarta Kanus U OpoMHoH Boae. [lonayueHue sTrneHa peakuel aeruaparanin
3TAHOIA, ALUCTUICHA — THAPOIN30M KapOnaa Kanbipsl. PaszinoxkeHHe kayuyka MMpH HAIPEBAHHUHU, UCITBITAHUC
OZLYKTOB pasnoxeHus Ha HenpeaenbHocTs. Komnexkumnsa o6pasuos Hedru n Hedrenpoaykros. Komnexups
«KaMCHHBIA YT'OJIb U IPOAYKIUA KOKCOXUMHUICCKOI'O MPOU3BOACTBAY.
IpodeccnonanbHo 3HaYHMBIE 31eMeHThI coaep:kaHus. [Ipasuno B.B. Mapkosaukosa. Knaccuduxanms
U HasHaducHHC KayuyykoB. Knmaccudukaius u HazHaueHwe pesuH. Bynkanmzamwms kayuyka. [logydenwue
ANCTUICHA MHUPOIU30M METaHAa U KapOHIHBIM crocoboM. Peakups nonmMepuzanyyi BHHIIXJIOPUAA.
[TomMBHHUIXIOPUA W €r0 NPUMCHEHHE. Tpumepusanus anetwicHa B OcHzon. lloHsaTHe 00 3KCTpakmuw.
BoccranoBienue HutpoOeH3ona B aHumuH. ['omonornueckuii psa apenos. Tonyon. Hutposanne Tonyomna.
Tpotun. OCHOBHEIC HampaBlICHUS MPOMBIIIICHHOW mepepaboTku mpupoaHoro raza. [lonyTHeiil HedraHoU
ras, ero nepepabdorka. [Ipoueccsl npoMbIIeHHON nepepaboTKku He(TH: KpekuHT, pudopMuHr. OKTaHOBOE
yucn0 OCH3WHOB M LETAHOBOC YHCIO MU3CIBHOrO TOILUINMBA. KOKCOXMMHYECKOE MPOH3BOACTBO U €ro
OPOIYKITHSL.

JlaGopaTopHbie padoThI

HpakTuueckue 3auaTusa O3HAKOMICHUE C KOJUICKIHCH 00pa31ioB HE(TH U MPOAYKTOB €€ MePepaboOTKH.
O3HAKOMJICHHE C KOJUICKIIMCH KayIVKOB H 00pa3saMu H3ACIHN U3 PE3UHBI

KoutposibHo-06001ar01ee 3ausaTue. KontponbHast padora mo teme Y riicBOIOPOIbI

Camocmosimenshas paboma no meme
Koucyavmauuu

= N
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2.3.
Kuciopoacogepaxaimue
OpraHHYecKHe
CcoeJHHEeHHSsI

Coaeprxxanue yueGHOro MmatepHasia

17

1 | CoupTsl. [oayyenue sTano1a OPOXKCHHUEM TUTFOKO3bI U THAPATALIUCH STHICHA. | MAPOKCHUIIbHAS TPYIINa
kak (QyHkopoHambHag. [loHATHE O HpenenbHBIX OJHOATOMHBIX CHHPTAX. XHUMHUYCCKHE CBOHCTBA
3TAHOJA. B3AUMOJCHCTBHC C HATPHEM, OOPA30BAHUC IMPOCTHIX M CIOKHBIX 3(PHUPOB, OKUCICHHC B
anpacrua. IlpuveHeHHE 3TaHOMA HA OCHOBE CBOMCTB. AJTKOTOIH3M, €r0 MOCICACTBHS IS OPraHu3Ma
qCJIOBCKA U npe;[ynpemeHHe. FJ'II/II_ICpI/IH KaK HpC,Z[CTaBI/ITCJ'Ib MHOT'OATOMHBIX CHI/IpTOB. Ka‘{CCTBCHHaH
pCaKLII/IH HA MHOTOAQTOMHBIC CHI/IprI. HpI/IMCHCHI/IC I‘J'II/ILICpI/IHa

®enos. Duznmueckue U XUMHUYCCKHE CBOWCTBA (peHoma. B3aumHOE BAUSHHE aTOMOB B MOJICKYIIC
(deHOMa, B3AUMOACHCTBHE C THAPOKCHAOM HATpHs U a30THOU kuciotod. Ilpumenenue deHonma Ha
OCHOBC CBOMCTB.

2 | Anbaeruast. [lonstue 06 anpaerugax. Ampieruanas rpymmna kak QyHxiuoHaneHas. Gopmansaerug u
€ro CBOHMCTBA. OKUCICHHUE B COOTBETCTBYIOUIYIO KUCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIHIA CITHPT.
INMonyueHue anpACTHAOB OKHUCICHHEM COOTBETCTBYIOIUX cruptoB. [Ipumenenue dopmanpacruga Ha
OCHOBC €TI0 CBOMCTB

KapGonoBbie kucaorbl. Ilonatue o xkapbonoBeix kucmorax. KapOokcunmeHas Tpymma Kak
(dyHKIHOHAJbHAS, | OMONOTMYCCKUI PsI  MPSACIBHBIX OJHOOCHOBHBIX KApPOOHOBBIX  KHCJIOT.
IMonyueHne kapOOHOBBIX KUCIOT OKHUCICHHEM AJBACTHA0B. X UMUUCCKUC CBOWCTBA YKCYCHON KHUCTOTHI:
OOII[UEC CBOWCTBA ¢ MHHCPAJBHBIMH KHCIOTAMH W peakius stepudukanmu. [IpuMeHeHHEe YKCYCHOMH
KHUCJIOTHI HA OCHOBE CBOMCTB. BBICIINE JKUPHBIC KUCIOTH HA MPUMEPE NAJTBMUTHHOBOU U CTCAPUHOBOM.

3 | Cnoxuble 3¢upbl u :xkupbl. [lonyuenue croxHerx 3¢upoB peakuuer stepudukanmy. CroxHbIE
a¢upsl B npupoie, ux 3HaucHue. [IpuMCeHEHHE CIOKHBIX 3(PHUPOB HA OCHOBE CBOMCTB. JKHpBI Kak
cnoxubie 3¢upsl. Knaccupukaumst xupoB. XUMHUUCCKHAEC CBONWCTBA KHUPOB. THAPOINA3 U THAPUPOBAHUC
JKAAKUX KUpoB. [IpriveneHue )xupoBs Ha OCHOBE CBOMCTB. MELTa.

Yrnepoabl. YrneBodpl, WX Kiaccuukamusa: MoOHOcaxapuisl (Imoko3a, (GpyKrosa), JUCAXapUIBI
(caxapo3a) u monmcaxapuabl (KpaxMaja W LS/UT0I03a). |JIr0K03a — BCINECTBO € JABOMCTBEHHOM
(GVYHKIHCH — anpACrUAOCTHPT. X UMHUUCCKHC CBOHCTBA TTFOKO3BI: OKUCICHUC B INTIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHUE B COpPOWT, cnHpTOBOC OpokeHHE. lIpHMEHEHHE TIIOKO3Bl HA OCHOBE CBOMCTB.
3HauCHHUE YITICBOAOB B JKUBOH MPHUPOAC U JKU3HH 4YeaoBeKa. [IOHATHE O peakuusX MoInu- KOHICHCALUU
Y TUAPOJIN3A HA MPUMEPE B3aUMONPEBPALICHUI: INTIOK03a <> HNOJIHCAXAPHA.

IIpodeccnoHanbHO 3HAYMMBIE 3JI€MEHTBHI COAEPKAHMSI. MCTUIOBBI CIOHPT W €ro
UCMOJB30BAHUC B KAYCCTBC XUMHUCCKOI'0 ChIPbA. ToxcuyHOCTE METAHOIA H npaBujida TCXHUKHU
Oc3omacHOCTH MpH PaboTe ¢ HUM. JTHICHIIMKOIb M €r0 HNPUMCHCHHS. TOKCHYHOCTh STHICHTIHKOISI U
npaBUiIa TCXHUKH 0E30MacHOCTH MpH padote ¢ HuMm. [lonyueHue deHoma u3 NPOAYKTOB KOKCOXUMUIECKOTO
npou3sBoAcTBa U u3 OcH3ona. [lomukonaeHcamus popmansaeruga ¢ GeHonoM B peHoI0DOPMATEACTHIHYIO
cmoiny. Arneranpaerun. [loHsaTHe 0 KETOHAaX Ha MpUMEpE areToHA. [IpHMCHECHHE aleTOHA B TCXHHUKE U
MPOMBIIIICHHOCTH. MHOroo0pasue KapOOHOBBIX KHCJIOT (IIABEICBOH KHCIOTHI KAaK JBYXOCHOBHOH,
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AKPUJIOBOU KHUCIIOTHI KaK HEMPEACIbHON, OCH30HHON KHUCIOTHI Kak apoMatudueckoi). [lienkoobpazyromue
Macia. 3aMeHa KHUPOB B TCXHHUKC HCIUIICBBIM  CBIPHCM. CI/IHTGTI/I‘IGCKI/IG MOHOMUC CpCACTBA.
Monounokucnoe Opoxenne raroko3sl. Kucmomomnouneie nponayktel. CuiaocoBanue kopMoB. Hurposanwve
neutosa036l. [Inpokennma.

HemoHcTpaunu. OkuciacHue cnupra B anpaeru. KadecTBEHHBIC peakUUH HA MHOTOATOMHBIC
cnuptel. PactBopmmocTs (eHONMa B BOAC Tpu OOBIYHONM TeMmeparype W HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha ¢eHOA. Peakimst cepeOpsHOro 3epkajia anbpIeruaoB U TUIOK03bl. OKHUCICHHE albJCTHAOB H
[JIFOKO3bI B KHUCIOTY ¢ momotnpio rugapokcuaa meau (I). KadecrBennas peakips Ha kpaxman. Koamekims
3hUPHBIX Mace.

JladoparopHbie padoThI:

IpakTnyeckass padora l3ydeHne XHMHUYECKHX CBOHCTB KapOOHOBBIX KHCJIOT Ha MpHUMEpPE 4
YKCYCHOHM KUCJOTHI. Jl0Ka3aTeIbCTBO HENPEAENBbHOIO XapaKkTepa KUAKOro xkupa. Bzaumoneiicreue
TJIFOKO3bI U caxapo3bl ¢ ruppokcunom menu (I1). KauecTBenHas peakiust Ha KpaxmaJl.
KontpoabHo-o600marmee 3anatue. Konrpoabnas padora no reme: Kucnoponconepskamue 2
OpraHU4eCKUe BEIEeCTBA
Camocmoamenvnan paboma no meme S
Conep:xanue yueOHOro MaTepuaa 13
1 Amunbl. [lonstne 00 amuHax. AusmdaTHuecKkue aMuHBL, WX Kilaccupukaums u 2 12
HOMEHKJaTypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. IloigydyeHue aHuInMHA U3 ’
HUTpOoOeH3o0ma. I[IpuMeHeHne aHIITMHA HA OCHOBE CBOKCTB..
2.4. Azorcoaepramue AMHHOKHCJIOTBI. AMHHOKHCIIOTHI Kak amdoTtepHble MU(YHKUNOHAIbHBIE OPraHUYEeCKHE
O&Feé}::;qeeﬂc:f; ¢ coenuHeHUsl. XUMHUYECKHE CBONCTBA AMHUHOKUCIOT. B3aUMOAECHCTBHE C IIEIOYaMHU,
Monumepsi KHCJIIOTAMH H JAPYr ¢ ApyroM (peakuust NOJUKOHAeHcauuu). llenTunHas CBs3p H
nonmnentuabl. [IpumMenenne aMuHOKHUCIOT Ha OCHOBE CBOMCTB.
2 Benku. IlepBuynasi, BTOPHYHAs, TPETHYHAsI CTPYKTYphl OENKOB. XUMHUECKHE CBOWCTBA 2
OeKoB: TOpeHHe, ACHATypauus, TUAPOJH3, LBETHbIE peakuud. buomorndeckne (QpyHKIHH
OeJKOoB.
Hoaumepsi benku u nomucaxapuabl Kak OUOMONIUMEDPHI.
2

3 nactmaccesl. [lonyyeHne noauMepoB peaknued NONUMEPU3ALMU U MOJUKOHACHCALIUU.
TepmoracTUYHbIE U TEPMOPEAKTHUBHBIE TUIacTMacChl. [Ipencrasurenu miacTmacc.
Bosoxkna, wux kaaccupuxanusa. I[lonyueHue BONOKOH. OTHOENbHBIE MPENCTABUTENN
XUMUYECKNX BOJIOKOH

IIpodeccnonanbHO-3HAYMMbIE 3J1eMEHThI coAep:KaHusl. AMUHOKanpoHoBasi kucinorta. Kanpon
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KaK TPEenCTaBUTENb TNOJHMAMUIHBIX BOJIOKOH. Mcmonmp3oBaHME THaponnu3a OENKoB B
MPOMBIIIJICHHOCTH. [MonuBuHWIX TOPH, noMUTeTPadTOPITUIICH (Tedbion).
®enonopopmanpaeruaabie  iactMaccel.  Iemnmynounn.  IlpombinieHHOE MPOHM3-  BOICTBO
XUMHUYECKHX BOJIOKOH.

HemoHcTpauuu. B3anmoneincTere aMmuaka U aHWIMHA C COJITHOM KUCJIOTON. Peakuus aHunvHa
¢ OpomHoOIi Bozoil. JlokazaTenbCTBO HAMHUUs (PYHKLMOHAIBHBIX TPYIIT B PACTBOPAX aMHHOKHUCIIOT.
PactBoperne m ocaxxnenue OenkoB. LlpeTHele peakumu OenkoB. ['opeHme nTHYbEro mnepa u
LIEPCTSIHOW HUTH.

IpakTnyeckas padoraNell: XxuMu4eckrue CBOHCTBA OETKOB 2
KonTpoabnas padora -
Camocmosamenwvnas paboma no meme S
HudpepeHunpoBaHHbIN 3a4€T 2
ITpumepnas TemaTuka KypcoBoH pabOTHI (MPOEKTA) He
npeoyCmMompeno
CamocTosTenpHas padoTa 00y4daroIUXCcs HaJ KypCOBOM pabOTON (IPOEKTOM) He
npeOyCMOmMpero
Bcero: 171
00513aTEeILHAA AVANTOPHAA YIEOHASI HATPY3KA 114
CAMOCTOSITEILHAS PA00TA 00YUAIONIHUXCS 47
KOHCYJbTALUH 10
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3. YCJOBUA PEAJINBAIINU ITPOI'PAMMBI JANCHUITIJIMHBI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATE€PHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 0.
Peanuzanuss mnporpaMmel  AMCHMIUIMHBL  TPeOYET HamMuus  y4eOHOTO
KaOuHeTa « XUMUSY.
O6opynoBanue yueOHOTo KaOMHETA:
- MOCAI0YHBIE MECTA IO KOJIMYECTBY O0YUYArOLINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- y4eOHO-HAIJIIHBIE TOCOOUS 1O « XUMHUW.
TexHuueCKue cpeacTBa OOYUCHHS:
- MAarHUATHAsA JOCKA U MYJIETUMEIUAITPOECKTOP.
PeaktuBer:
Nuaukaropsbi:
VHABEPCAIIBHBIN
(benondranenHoBbIi
METHJIOBBIN OPaH)KEBBIN
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
rupokcu sxenesa (1)
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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XJIOpUI KaJIAs

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. MapopmanuonHoe obecnedeHne 00y4eHust
Ilepeyens pexoMeHAyeMbIX Yy4eOHbIX M3AaHuii, MHTEepHET-pecypcos,
JAOIOJTHUTEIbHOH JIUTePATYPHL.

OCHOBHBIC HCTOYHUKH:
1. Epoxun IO.M., .b. KoBanepa Xumus st npodeccuii 1 crnenmaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiei: yueOHUK 7-€ n3IaHue
M.: «Axagemusy 2020. — 496¢.

HNuTepHer - pecypcesbi:

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

www. hemi. wallst. Tu (O6pa3oBaTebHbINA CAUT AT IMKOJIBHUKOB « XUMUSD» ).
www. alhimikov. net (O6pa3oBaTenbHbIA CAlT /TSI IKOJILHUKOB).

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

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

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

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

www. chemistry-chemists. com (3IEKTPOHHBIH KyPHAT « XUMHAKH M XUMHS ).

19



KomnbrorepHbie npe3eHTanuu K ypoKaM XHMHH

1. benku.

2. Kayuyku.

3. HyKJIECHHOBBIE KHCIIOTHI.

4. TIpupoIHBIE UCTOYHUKH YTJIEBOAOPOIOB.

5. Texnuka 0€30MaCHOCTH B KAQOMHETE XUMUHU.
6. YTJIE€BOOBI.

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

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

11. CnocoObl osryueHust MmetajiioB. Kopposusi.
12. TlpenenbHbIe YTAEBOIOPOIBL.

13. AJIKEHBI.

14. ANKWHBI.

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

Konmpons u ouenka pesyiomamoe 0C60€HUs OUCYUNIUHBL OCYULeCIMBIAENCS
npenooasamesieM 8  npoyecce  NPoGedeHus  NPAKMUYeCKUX  3ausamuii U
Jabopamopuuix pabom, mecmuposanusl, d Mmakice BbNOJIHEeHUs 00VYAIOUUMUCS]
UHOUBUOYANBHBIX 3A0ANHUTL, NPOEKMOG, UCCIE008AHU.

Copnepsxanne oOyueHHs XapakTepHUCTHKA OCHOBHBIX BUAOB AESITENbHOCTU CTYI€HTOB
(Ha ypoBHE y4eOHBIX JIeHCTBHIA)
Baxneiimne xumuyeckue YMeHue naBaTh ONpenesieHue U ONeprupoBaTh
MOHATUSA CJIeNYOIUMHA XUMHYECKUMU MOHATUSIMU. BEIECTBO,

XUMHYECKHUI 3IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE
aTOMHAasi ¥ MOJIEKYJISIPHAsI MACChI, HOH, aJJIOTPOIIHS,
U30TOIbI, XUMUYECKAs CBS3b, JIEKTPOOTPHULIATEIbHOCTD,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHUS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HJIEKTPOIUTHYECKAs
IHMCCOLMALINS, OKHCIHUTENb 1 BOCCTAHOBHUTEJb, OKUCICHUE U
BOCCTAHOBJICHHE, TETUIOBOH 3P(EKT peakiyiv, CKOPOCThb
XUMHYECKOW peaKiiy, KaTalinu3, XHMUYeCKOe PABHOBECHE,
yIJIePONHBIN CKeNeT, (yHKIMOHATIbHAS [PYIINa, H30MEpHs,
T'OMOJIOTHSI

OcHOBHbIE 3aKOHBI XUMUU DopMyIHpOBaHHE 3aKOHOB COXPaHEHHUsI MacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBKA NPUYMHHO-
CJIEICTBEHHON CBSA3U MEXAY COJep KaHUEeM 3TUX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJI 1 ypaBHEHHUH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHAENEEBCKON U COBPEMEHHOU
dbopmynupoBok nepuoauieckoro 3akona 1. 1. Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TaOIMIbl XUMHYECKUX 31eMeHTOB J[. 1.
MeHnneneeBa (HOMEpPOB 3JI€- MEHTA, IEPHOAA, TPYIIIEI) U
yCTaHOBKA MPUYMHHO-CJIECTBEHHON CBA3U MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHUs CBOICTB
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 TEOPUH XUMUU YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEILECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHYECKUX HJIEMEHTOB.
XapakTepUCTHKA BAXKHEHIINUX TUIIOB XUMUYECKUX CBS3EH U
OTHOCHUTEJIbHOCTH 3TOH THronoruu. O0bsicCHeHNe
3aBHCHMOCTH CBONCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS
KPUCTAIMYECKUX peueTok. @opMyInpoOBKa OCHOBHBIX
MOJIOXKEHUN TEOPHUH 3JIEKTPOJUTHIECKON JUCCOLMALIUN U
XapaKTEPUCTHKA B CBETE 3TON TEOPUHU CBONWCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX coenuHeHui. @opMyInpoBKa
OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOrO CTPOCHUS
OPraHUYEeCKUX COCIMHEHHUMN U XapaKTEPUCTUKA B CBETE STOU
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TeOpI/II/I CBOI>'ICTB OCHOBHBIX KJIACCOB OpFaHI/ILIeCKI/IX
CcOoeqUHEeHUN

Baxkueiinue BeliecTsa 1
MaTepUaIbl

XapakTepHuCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TOJTYUEHUS U
npuMe- HeHus BakHermnx metasuios (IA u 11 A rpynm,
ANFOMUHUS, JKeJle- 33, & B €CTECTBEHHO-HAYYHOM npoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U HX COEIUHEHHH.
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,
CTPOEHHSI, CBOMCTB, MOJY4YEHUs U TIPUMe- HEHHsI BAKHEHLIHIX
KJIACCOB YTJIEBOAOPOAOB (AJIKAHOB, LIUKJIOATIKAHOB, AJTKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOIIHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEICH.
AHanoruvHasi XapakTeprCTHKA BaXKHEHIINX MPEeICTaBUTENeH
APYTUX KJIACCOB OPTaHMYECKUX COCAMHEHUI: METaHOJa U
3TAHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBLI, aJIbIETHIO0B
(bopmanbaernnos u amerajgbaeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYC- HOH KHUCJIOTBI, Il €CTeCTBEHHO-
HAY4YHOTO NMPOQUIIS MPENCTaBUTE- JIEH APYTrUX KJIACCOB
KHCJIOT), MOHOCAXapuI0B (TJIFOKO3bI), TUCAXAPUIIOB
(caxaposbl), MONHMCAaXapuaoB (Kpaxmaia v HeJUTIOJIO3b),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAYIYKOB, IJIACTMACC

XUMHUECKUH S3BIK U
CHUMBOJIMKA

Hcnonp3oBanue B yueOHON U MpodecCHOHANBHOM
NesATeNbHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIUKU.
HaspaHne n3y4eHHBIX BELIECTB IO TPUBUAIBHON WU

MEXAYHAPOAUECKUX PEeaKUi

XUMHUYECKUE PEAKLIUU

OO0mbscCHEHNE CYITHOCTH XMMUYECKHUX POLIECCOB.
Knaccudukanms XUMHYECKUX PEAKIIH MO Pa3InYHbIM
MIPU3HAKaM: YHMCIY U COCTABY NMPOIYKTOB U PEareHToB,

terioBoMy 3¢ dekTy, HanpaBieHUto, Gase, HATUTIHIO
KaTajan3aTopa, U3MEHEHUIO CTeNeHel OKUCIIEHHUs 3JIEMEHTOB,
00pasyrommx BemecTa. Y CTAaHOBKA MTPU3HAKOB OOIIEro U
Pa3JIMYHOIO B TUIOJIOTMU peakLuil 1l HEOPraHUIeCKOH 1
opranndeckoit xumnn. Kiaccudumukanms BemecTs u
IIPOLIECCOB C TOUKU 3PEHUS] OKUCJIEHUA-BOCCTAHOBJICHMUSI.
CocrapneHue ypaBHEHUN PEaKLUN ¢ TOMOIIBIO METO/IA
37eKTpOHHOTrO OanaHca. OObsiCHEHNE 3aBUCHMOCTH CKOPOCTH
XHUMHUYECKON peakLuu U MOJOXKEHHS] XUMHUUECKOTrO
PABHOBECHSI OT Pa3IMIHBIX (PaKTOPOB

XUMHUYECKUN SKCIIEPUMEHT

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

Xumunueckast HtHpopMaIus

IIpoBeneHne cCaMOCTOSTETPHOTO TIOUCKA X UMHYECKOM
UH(pOPMALIUHU C UCTIOJIb30BAHUEM PA3JINIHBIX HCTOUHHUKOB
(Hay4HO-TIOYJIIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTeprera). Ucnonb30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUH U1 00padOTKH U Iepenayn XUMUIECKOH
UH(pOPMALIUK U €€ IPENCTABJIECHHsI B pa3- JHUHBIX popmax

PacueTsl mo XUMHUYECKUM

Y cTaHOBKA 3aBUCUMOCTH MEKJY Ka4YeCTBEHHOH U
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dbopMysiaM U ypaBHEHHUSIM

KOJIMYE€CTBEHHON CTOPOHAMHU X UMHYECKUX OOBEKTOB U
npoIIecCOB. PerlieHne pacueTHbIX 33724 M0 X MMUYECKUM
dbopMyJiaM U ypaBHEHUSIM

[Ipodunsroe 1 podec-
CHOHAJIbHO 3HAUYNMOE
coziep KaHie

OO0mbsicHEHNE XUMUYECKUX SBJICHHH, IPOUCXOMSIIUX B
npupoze, ObITy 1 Ha npoussozacTee. OnpeneneHue
BO3MOJKHOCTEH MPOTEKAHUSI XUMUUYECKUX NPEBPALICHUN B
paznuuHbIX ycnoswsax. CoOmoaeHne npaBuil S3KOJOTHIeCKU
rpaMOTHOTO MOBEAECHHUs B OKpyKaro1el cpene. OueHka
BJIMSIHUS] XUMUYECKOTO 3arpsi3HEHUs] OKpY Karo1lel cpeapl Ha
OpTraHM3M ueJIoBeKa U APyrue KUBble OPraHU3MBbL.
Cobnronenne npasu 6€30MacHOro 0OpaIeHus ¢ TOPIOYUMHU
U TOKCUYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3a1aHHOMN
KOHLIEHTPALUH B OBITY U Ha pou3BoacTBe. Kpurnueckast
OLIEHKA IOCTOBEPHOCTH XUMHUECKOH HHPpOpPMALIUH,
MOCTYNAIOIEH U3 PA3HBIX HCTOYHUKOB
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