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Pa3paborunk:

JIro6umona H.C., npenonasarens

1. HACHOPT PABOYEM INPOI'PAMMBI YYEFHOW JUCITATLIINH
OO0mas v HeopraHuvyecKasi XuMusi

1.1. O6s1acTh NpuMeHeHHs1 padoyeii MPoOrpaMmbl
Pabouast mporpamma y4ueOHOW JUCHUIUIMHBI SIBJISIETCS YacTbIO OCHOBHOUM MpodeccroHaIbHOU

obpazoBatenbHol mporpammbl (OITOIT) B coorBerctBUHM ¢ PI'OC CIIO mo cnenuanbHOCTH

240705 buoxumMuyeckoe Mpou3BOJICTBO.



1.2. Mecto yuyeOHOM aucuuiuiuHbl B cTpykrype OIIOII: Maremarudyeckuii W OOIIUi
€CTECTBEHHOHAYYHBIN ITUKII

1.3. leau um 3axa4m y4eOHOM IMCHUILVIMHBI — TPe0OOBaHMS K PpPe3yJabTaTaM OCBOEHUS
yueOHOH TUCHUIIMHBI:

B pesynbrare ocBoeHMs yueOHON AUCIUIIIUHBI CTYJICHT JTOJKEH YMETh

® J1aBaTh XapPaKTEPUCTUKY XMUMHUYECKUX DJIEMEHTOB B COOTBETCTBHM C UX IOJIOKCHUEM B
MEPUOINYECKON CUCTEME XUMUYECKuX AeMeHToB .. MeHneneena;
HCITI0JIH30BaTh JIAOOPATOPHYIO MOCYAy U 000PYy0BaHUE;
HAXOJUTh MOJICKYJISIPHYIO (DOPMYITy BEIIECTBa;
MPUMEHATH Ha IPAKTUKE TTpaBujia O€30MacHON pabOThl B XUMHYECKOH 1abopaTopuu;
IIPUMEHSATh OCHOBHBIC 3aKOHBI XHUMHH JIJIs PEIICHUS 3a71a4 B 00JacTh MpodeCcCHOHATLHON
JIEATSIILHOCTH;

¢ IIPOBOAUTH KAUCCTBCHHBLIC PCAKIIMM HAa HCOPTaHWMYCCKHC BCIICCTBA W HOHBI, OTACIIBHBIC
KJIaCChbl OPraHN4YCCKHX COGI[HHGHHﬁ;

® COCTaBJIITh YPaBHEHUS PEAKITHH,

® TIPOBOJUTH PACUCTHI IO XUMUYECKUM (HOpMYyJIaM B YPaBHEHUSIM PEaKIINU;

® COCTaBJIATH DJEKTPOHHO-HOHHBIN OalaHC OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB;
B pesynbrare ocBOCHHS YUCOHOW JUCITUTUTHHBI CTYICHT JODKCH 3HATD:

® TUIPOJIU3 COJIEH,

® DSJIEKTPOJIU3 PACIUIABOB U PACTBOPOB (COJEH U 1Ienoyeil);

® MCCOIMAIINIO AJIEKTPOJIUTOB B BOJHBIX PACTBOPAX, CHIIbHBIC U CIIA0bIE DJIEKTPOIUTHI;

® KIACCU(PUKAIUIO XUMHUIECCKIX PEAKIIUN U 3aKOHOMEPHOCTH MX TTPOBEICHMUS;

e oOpaTuMble 1 HEOOpaTUMbIE XUMUYECKHUE PEAKIIMH, XUMHUUECKOE PABHOBECHE, CMEILICHUE
XUMHUYECKOTO PaBHOBECHS O] ACHCTBUEM Pa3IMUYHbIX (PAaKTOPOB;

e OOIIyI0 XapaKTePUCTUKY XUMHUECKUX JIEMEHTOB B CBSI3H C UX IOJIOKEHHUEM B
NEPUOANYECKON CHUCTEME;

OKHUCJIUTEIIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
peakiiui HOHHOTO 0OMEHa;
OCHOBHBIEC TTOHATHUS U 3aKOHBI XHMUU;

OCHOBBI JIEKTPOXUMUMU;

MEPUOANYECKUM 3aKOH U MIEPUOIUYECKYIO0 CUCTEMY XUMHYECKHUX d1eMeHTOB []. 1.
MennerneeBa, 3aKOHOMEPHOCTH U3MEHEHUS XUMUYECKUX CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUH T10 TIEPUOIaM U TPYIIIaM;

e TemI0BOM A(Q(PEKT XUMUICCKUX PEAKIIMK, TEPMOXHUMHUICCKHIE YPABHCHUS;

® THUIIBI U CBOWCTBA XUMHUYECKUX CBSI3€M (KOBAJICHTHON, MOHHOM, METAJITHYECKOMH,
BOJIOPOJTHOM);

e (opmbI CyllecTBOBaHUSI XUMUYECKUX IJIEMEHTOB, COBPEMEHHBIC MPE/ICTABICHUS O
CTPOEHHUU ATOMOB,;

® XapaKTEpHbIE XUMUYECKHE CBOMCTBA HEOPIraHMYECKUX BELIECTB PA3JIMUHBIX KJIACCOB.

1.4. Kostn4ecTBO 4aCOB HA 0OCBOCHHUE padoyeil MPorpaMMbl y4eOHOM IMCHUIIMHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3KH CTyeHTa - 267

(B 3 cemecTpe — 96 yacos, B 4 cemectpe — 171 vaco).

B TOM YHCJIE:



00s3aTeNbHON ayIUTOPHON y4eOHOM HArpy3Ku cTyeHTa - 178
(B 3 cemecTpe — 64uaca, B 4 cemectpe — 114.)
CaMOCTOATENBHOM paboTHI CTyIeHTa - 89

(B 3 cemecTpe — 32 yaca, B 4 ceMecTpe-S74aca.)

2. CTPYKTYPA U COAEP KAHHUE YUYEBHOM JUCIHHUIIINHBI
OO0was HeopraHm4ecKkass XuMus

2.1.00beM y4eOHOH AMCUMILIMHBI U BUABI Y4eOHOI padoThl

Oo6vem uacoe

Buo yueonou pavoms: Bcezo 3 cem. | 4 cem.
Oo0si3aTeqibHasi  ayauTOpPHAsi y4yeOHasi  Harpys3kKa 178 64 114
(Bcero)
B TOM YHCJIE:
TEOPETUUCCKUE 3aHITHUS 86 28 58
J1a00paTOpPHBIC PAOOTHI 46 12 34
MIPAKTUYECKUE 3AHATUS 46 24 22

KOHTPOJIbHBIE PA0OTHI - -

KypcoBasi paboTa (IIpOeKT) - -

CamocrosiTesqibHasi paboTa o0yuaronierocs (Bcero) 89 32 57

B TOM 4YHUCIJIC.

caMocTosATeNbHass paboTa Haa KypcoBOil paboToii - - -

(IPOEKTOM)
WroroBas arrecranus B popme 3 e
*[IpakTHKYM 10 0011I€i 1 HEOPTAHNYECKOIl XUMUM.
. Oovem uacoes
Buo yueonoit pabomoi Beeoo 4 cent

Oo0s3aTesqbHasi  ayauTOpPHasi y4de0Hasi  Harpyska 96 96

(Bcero)

B TOM YHCJIE: -
TEOPETUUYECKHUE 3aHATHS - -
Ja00paTOpPHBIE PAOOTHI 76 76 -
MPAKTUYECKUE 3AHSATHS 20 20 -
KOHTPOJIbHBIE pA0OTHI - - -
KypcoBas paboTa (IIpoeKT) - - -

CamocrosiTesqibHasi paboTa o0yuaronierocs (Bcero) 48 48 -




| Utorosast arrecraryst B hopme 3

2.2 TemaTudecKkui IJIaH U COJICPKAHUE YUCOHON TUCIIUTILUTHMHBI

OO0masi U HeopraHuvecKasi XuMus

Oo
Cooepotcanue yueOHol OUCUUNIUHDBL Z‘Zz 3;0
08
Beenenue. 3anaun pemiaeMble HEOPraHUYECKOW XUMUEH U €€ CBSI3b C IPYTUMU
OUCLMIVIMHAMUA. XUMUS U HAy4YHO-TEXHUYECKUH Iporpecc. IlepcrnexkTusbl 2 2
Pa3BUTHUSI KOHTPOJISI KAYECTBA XUMUYECKUX COEAMHEHUM.
PA3JEJI 1. HAUMEHOBAHUE

Tema 1.1.0CHOBHBIE NOHATHS M 3AKOHbI XMMUU
1.1.1. OcHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MACChI, 3aKOH OCTOSIHCTBA 5 7
COCTaBa, 3aKOH ABOTaJipo, CICJACTBUS U3 HETO.
1.1.2. O6bemHast, MoOJsipHast A0JIs1. DKBUBAJICHT BEUIECTBA. 3aKOH 3KBUBAJIECHTOB. ) 5
Bbluncienne KaueCTBEHHOTO M KOJIMYECTBEHHOIO COCTaBa BEUIECTRA.
Ilpakmuueckue 3anamus
1 Pemenue 3a1a4 Ha ra30BbIE 3aKOHBI.

OnpeneneHue MOJISIPHBIX MAacC Ta30B, MX OTHOCUTEIIbHBIX TUIOTHOCTEH. Pacuetsl | 2 2

00BEMHOM ¥ MOJIIPHOU J0JICH BEIICCTBA.
2.PacueT »OKBHMBAJIEHTHBIX Macc coeauHeHui. Pemenne 3agad  Ha 3aKoH 7 7
9KBHU BaJIeHTOB. PellieHue 3a1a4 Ha BBIBOJI (POPMYIL.
CamocmosamenvHas paboma
Penienue pacyeTHbIx 3a1ay.

Tema 1.2. CTpoeHre aToMa U XMMHUYECKasl CBSI3b.

1 TlpaBuiia pacripeneneHus 3JIeKTPOHOB HAa aTOMHBIX opOuTansax: npunuun Ilaymm,
npaBwio XyHzaa. [Ipasuno Kieukosckoro. [Ieproan4HOCTh CBOMCTB XM MUUYECKUX 2 2
AJIEMEHTOB.
2 OCHOBHBIE THIIBI XUMUYECKOU CBsI3U. CBOMCTBA KOBAJEHTHOM CBSI3U: JUIMHA
CBSI3M, HAMPABJIEHHOCTh CBS3U, SHEPIHs CBS3HU, a- U H-CBA3U. KpaTHbie CBs3H. 2 2
Bo30y:xaeHHOe cocTOsTHIE aTOMOB. I mOpuan3auyu aTOMHBIX OpOUTANICH.
Ilpakmuueckue 3auamus
4.CocTaBieHue JIEKTPOHHBIX (POPMYJT aTOMOB OOJIBIIUX TIEPHUOIOB. ) )
XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB C TOUKH 3PEHHUSI CTPOCHHUS aTOMOB.
5. OnucaHue CTPOSHUST MOJIEKYJI ¢ TOYKH 3pEHUS METOa BaJICHTHBIX CBS3CH. 2 2
6.0nucanue ctpoeHust (HOpPMbI MOJIEKYJI B 3aBUCUMOCTH OT THIA THOPUTU3AIIAH 5 5

LHNCHTPAJILHOI'O aTOMa.

Camocmosamenvnasn paboma

BrinonHenue 3aaHuii Ha COCTaBJIEHUE JIEKTPOHHBIX U rpaduueckux Gopmyil,
XapaKTEPUCTUKY AJIEMEHTOB, OINPEACIICHUE TUIIOB XUMHUUECKOH cBsi3u. Pabora ¢
JIOTIOTHUTENIbHOM JIUTEpaTypoi, UCIIOJIb30BAaHUE UHTEPHET PeCcypcoB, 0hopMIIeHUE




IMOJIYYCHHBIX CBCI[CHI/Iﬁ B BUAC HpeBeHTaL{Hﬁ.

Tema 1.3. XuMu4ecKkasi KHHETHKA U PABHOBECHE XUMUYECKHUX MPOLECCOB.

1.3.1. 'oMoreHHBIC B I'CTCPOTCHHBIC PCAKIINU. CDaKTOpBI, BJIMAIOIIMUEC HA CKOPOCTDH

XUMHYECKOM peaKIuu 2 2
1.3.2. DHeprus aktuBaryu. TemmoBoit a¢dekt peaknuu. /el cTBHE KaTaau3aTopoB

Ha TPOTEKaHWE XUMHUYECKHX MPOIECCOB. XUMUUECKOe paBHOBecue. [lpunmmm | 2 2
Jle-Illarenbe.

Jlabopamophbvie pabomui

1.3aBUCHMOCTh CKOPOCTH XMMUYECKOW PEAKIIMK OT KOHIIeHTpauuu. BnusiHue

TEMIIEPATYPhI HA CKOPOCTh XUMHUUECKON peakiuu. CMeneHue XuMru4eCcKoro 6 2
pPABHOBECHS.

IIpakTHYecKHe 3aHITHSA

7.Pelienue 3a/1a4 1o ONpeieSICHUI0 CKOPOCTH XUMUUECKUX PEAKIUNA, XUMUYECKOE 5 )
pPaBHOBECHE.

CamocmosamenvHan paboma

Pemenue 3amad, BEIMOJHEHUE YIIPAXKHEHUN, 0hopMIIeHHE Ta00OPaTOPHOTO OTYCTA.

Tema 1.4. PacTBOpBI.

1.4.1. Boma xak pactBoputenb. TermnoBoit 3¢dekt pactBopeHus. [ uapatHas

Teo pus pactBopoB .M. MenneneeBa. Kpussie pactBopumoctu. PacTBopuMOCTB 7 7
BemecTB B Boje. Koaddumuent pactBopumocTu. THUIbl pacTBOPOB.

Kpucrannmzamus Bemiectsa. Kpucrauioruaparsl

1.4.2 KonmnuecTBeHHass XapakTe pUCTHMKa pacTtBopoB. [IpaBuino kpecra-kBaapara 5 ’
[Iupcona.

IIpakTHyecKkue 3aHITHA

8.PelieHne pacuyeTHO-IPAKTUYSCKHUX 3a]1a4 110 TEME. 4 2
Camocmoamenvnaa paboma

PelieHne pacueTHbIX 3a/1a4, HCI0JIb30BAHUE UHTEPHET PECYPCOB.

Tema 1.5. DyieKTpOJUTHYECKAS] TUCCONUAIIMS

1.5.1. MexaHu3M IUCCOIUAIIUMHN STIEKTPOIUTA C HOHHOW U TOJISPHON KOBAJEHTHOM

cBs3b10. CTENeHb U KOHCTAHTA JUCCOLMALINY; (PAKTOPBI, BIUSIOUINE HA HUX. 2 2
Crna0ble ¥ CUJIBHBIC DJICSKTPOJIHUTHI.

1.5.2. I'maponus. CteneHb U KOHCTaHTa THAPOIHN3a; (PaKTOPHI, BIUSIONIUNE HA HUX. ) )
AMOOTEPHBIC ITECKTPOJIUTHI.

Jlabopamopuwvie pabomul

3. CpaBHEHHE aKTUBHOCTH Pa3IMYHBIX KUCIOT. M3yueHue xo/1a 0OMEHHBIX

peakuuii B pactBopax 37aeKTpoauToB. [lonyuenne am(poTepHbIX THAPOKCUIOB U 2 2
W3YUYCHHUE MX CBOMCTB.

3. UccnenoBanue peakiyii TUAPOIN3a; BIUSHUE PA3IMYHBIX (DAKTOPOB HA CTEIICHD 4 )
TUAPOJIN3a, 00paTUMOCTh ruposin3a. [IpoBeieHre moJHOro ruApoIn3a Cosae.
IIpakTHyecKkue 3aHATHA

9.CocraBiicHHE YpaBHEHUHN peakinii 0OMeHa B MOJICKYJISIPHOM M MOHHOM (popMmax. 2 2
10.CocTtaBiieHre ypaBHEHUM peakIiii THAPOJIN3a COJIEH. 2 2

Camocmoamenvnaa paboma

BrinonHeHue ynpakxHeHH Ha COCTaBJICHNE YPaBHEHUM peakIuii oOMeHa u
THJIPOJIM3a COJICH.

Tema 1.6. OKMCJIUTEIBbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUU




1.6.1. OKHCIUTENHEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUA B CBETE YUEHHS O CTPOCHHUHU
atoMa. VI3MeHeHHe OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB aTOMOB U MO HOB
B 3aBHCHUMOCTU OT MX CTpOeHHus. BakHeinine OKUCIUTENIH U BOCCTAHOBUTE JIM.
Hanpasnennocts u Tunsl OBP.

1.6.2.CocraBiaenue OBP MeTo10M MOJTypeakimii.

1.6.3.05eKTposin3 Kak OKHUCIUTEIHLHO-BOCCTAHOBUTENBbHBIN mpouecc. [Iporeccsi,
IPOTEKAIOIINE HA KAaTOJE U aHOJE.

IIpakTHyecKkue 3aHATHA

11.0nucanue 0COOEHHOCTEM TMPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX
peakiuii B KUCJIOW, MIECIIOYHOW U HEUTPAIBHOU CPEax METOJIaMU MOJIYypEaKUui U
3JICKTPOHHO-HOHHOTO Oaranca.

12.0n1canue OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMM Ha AJIEKTPOIaX

Koumponovnsie pabomuot

KonTtponrHas paboTa 1o remam 1.1-1.6.

Camocmosmenvnas paboma

Brimonnenune ynpaxxaeHnii Ha permieHue ypasHennii OBP meTtonom
AJIEKTPOHHO-UOHHOTO OajlaHca, ONpeesIeHUe peakuil 3JIEKTPpoIn3a.
Hcnonp30BaHuE UHTEPHET pecypca, o(popMIIeHHE IPE3CHTALU 110 UCIIOJIb30BAHUIO
IEKTPOJIN3A.

PA3JIEJI 2. XuMusi HeMeTAJLJI0OB

Tema 2.1. O01mMe cBeIeHUA 0 HEMETAJLJIAX

2.1.1.06mmit 0630p HemeTamwioB. [lonokeHne HEMETAIIIIOB B TIEPUOIMYECKON
cucteme raemMeHToB /.M. MeH nenceBa

Camocmosmenvnas paboma

Paborta B uaTEpHET

Tema 2.2.P-uemeraninl v11 rpynnsl riiaBHo# MOATrPyIIbI
nepuoandeckoi cucremsl 3jiemenToB /.M. MenaesieeBa

2.2.1. O6mias xapakTepUCTUKa raJOr€HOB: AJIEKTPOHHOE CTPOCHUE aTOMOB,
Ba JICHTHOCTh U CTETNICHU OKUCJICHUS B COCIMHEHUSIX, PACIPOCTPAHEHHOCTh B
npu_poje, Gu3nYecKue U XUMUYECKHUE CBONCTBRA.

2.2.2. Cnoco0Obl momyuyeHusi. Bogopoaubie coequHeHus rasoreHoB. Conu
raJJOTeHOBOOPOIHBIX KHCIIOT.

2.2.3. Kparkas  XapakTe pUCTHMKAa  KHUCJIOPOAHBIX  COCAMHEHUN  TaJIOTEHOB.
[IpyuMeHeHne raJoreHoB U UX COCAUHECHUN.

Jlabopamopuwvie pabomul

4. ITonyyeHue u U3y4eHue CBOMCTB TAJIOTCHOB:
*nosydenue xjopa, opoma, Hoja;
* neficTBUE XJIOPHOM BOJIBI HA JTAKMYC;
*pactBopeHue 6poma u oaa B O€H3017E;
* IelcTBHE Moda HAa KpaxMall.

5. CBOWCTB COEAMHEHUH TAJIOTEHOB:
**BOCCTAaHOBUTENbHbIE CBOMCTBA IaJIOT€HOBOI0POIOB;
*Ka4eCTBEHHBIC PEAKIH HA U3yYeHNE HOHBI TaJOreHOB;
*HoyyeHne rUNoXJIOpUTa HaATPUs;
*0TOeNMBAOIINE CBOMCTBA TMIIOXJIOPUTA HATPUS;




* OKHCJICHHE noanjga KaJausd HOJUTOM KaJIus.

IIpakTHYecKue 3aHITHHA

13.CocraBnenue ypaBHEHHI peakuii MOTYyUYEHUsI TAJIOTEHOB U UX COEAMHEHUMN.
Pelienne pacyeTHO-MIPAKTUYECKUX 3aa4.

14. Onucanue ypaBHEHUAMH PEAKIUN IETIOYEK XUMUYECKUX MTPEBPALICHUN.

Camocmosamenvnasn paboma

Pemenue 3amau, miernovex npeBpaiieHuii, ohopmieHue J1abopaToOpHOTO OTYETA.
BreimonHeHue npe3eHTaumn.

Tema 2.3. P=HeMeTaJiIbl V] rpynnsbl

2.3.1.00m1as xapakTepucTUKa KUCIOpoAa U cepbl. AJUIOTPONHBIC BUJIOM3MEHEHUS
KHCJIOPOJIa U CEPHI.
CoenHeHUs cepbl: CEPOBOJIOPOT M CEPOBOIOPOIHAS KUCIIOTA,

2.3.2.0kcunpl cepsl (IV u VI). Cepuucras kuciora u ee coinu. CepHasi KHUCIIOTA.
@u3NUeCKre U XU MUYECKHE CBOMCTBA CEPHOM KHUCIIOTHI. XMMHUYECKUE PEaKIUH,
JeKalue B OCHO B€ ITPOU3BOJICTBA CEPHOM KHCJIOTHI.

2.3.3.00mumii 0630p CBOMCTB cejieHa, TeUTypa M MX COSTUHCHUM.

Jlabopamophvie padomut

6. HOHy‘IGHI/Ie CCPHUCTOIO rasa 1 CCpHHCTOﬁ KHUCJIOTBI 1 U3YUYCHUC UX CBOMCTB.

\S]

\S]

7 .MI3yueHne CBOMCTB CEPHOM KHUCJIOTHI M €€ COJICH.

IIpakTHyecKkue 3aHATHA

15.CocraBnenne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
Pa3ITUYHBIMU CTETICHSIMU OKHUCJICHUS CEpBI. CocraBienue
CTPYKTYpHO-TpadhudecKux GopMys1 pa3IMIHBIX CEPOCOICPIKAIIMX KUCIIOT.

Camocmosamenvnas paboma

Pemenue 3anay, nenovex npeppaiieHuii, ohopmieHue J1abopaTopHOro OTYETA.
BrInoyiHeHHE npe3eHTaIi.

Tema 2.4. P-HeMeTaJJIbl V TPYNIIBI

2.4.1.00u1as XxapakTepUCTUKA FIEMEHTOB IJIaBHOW MOArPYIIIBI MATON ITPYIIIbI.
BaneHntHocTh M cTenieHn okuciieHus. A30T, aMMHUaK ¥ coiau aMmMoHus. O61mas
XapaKTEepUCTHUKA 3JIEMEHTOB TJIABHOM NMOATPYNIBI MATOU rpynmbsl. BalleHTHOCTD U
CTEIIEHU OKHUCIICHMsI. A30T, aMMUAK U COJIM aMMOHHSI.

2.4.2 Kucnopoanele coemrnHEHUS a30Ta. A30THBIe yno0penus. Kuciopomabie
COCIMHEHMS a30Ta. A30THbIE Y100peHusl.

2.4.3.®ocdop u ero npousBoanbie. Pochopusie yaoopenus. OOuwmii 0630p
CBOWCTB MBINIbSKA, CYpbMBI U BHCMyTa. Docdop u ero nmpousoaabie. PochopHbIe
yaoopenus. O01mii 0630p CBOWCTB MBIIIBSIKA, CYPbMbI M BUCMYTA.

Jlabopamopuwvie pabomul

8. [TonyueHne amMmmMuaka U UCCIEIOBAHUE CBOMCTB aMMHUAKA U COJIE aMMOHMUS.
[losrydeHne aMMuaka v MCCJIEJOBAHME CBOMCTB aMMHUAKa M COJIEH aMMOHMSI.

9.Ilomyuenwne coiert hochopHol KUCIOTHL. I maponm3 docdara HaTpHSL.

IIpakTHYecKHe 3aHIATHA

16. ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU (Me Tajljia C
KOHIIEHTPUPOBAHHOMN WM Pa30aBICHHON a30THOM KHUCIOTOM). Onucanue
YPaBHECHUSIMU PEAKLIUH LIETTOYEK XUMUUYECKUX IIpEeBpalicHui. Perenue




PACUCTHO-TIPAKTUYCCKUX 3adaY.

17.CocraBnenue ypaBHEHHWM peakiuii  momydeHus  (ochopocoaepranmx
CO €IUHCHUMN.

Pemenue 3amau Ha onpeienieHne MacCcoBOM ToyH a30T1a, hocdopa u oxcuaa
docdopa (V) B MuHepanbHbIX yaoOpeHusx. Pemenne pacueTHO-MPaKTHUECKIX
3a/1a4y

Camocmosamenvnasn paboma

Pemenue 3amau, miernovex npeBpaiieHuii, ohopmieHue J1abopaTOpHOTO OTYETA.
BrlnoyiHeHHEe npe3eHTalyi.

Tema 2.5.Hemerasibl 1v rpynnsl

2.5.1.27E€KTPOHHOE CTPOCHHE YIIepoaa, KpeMHHUs. PacipoCTpaHEeHHOCTh B IIPUPO 1€
1 aj1oTponus. GU3nYecKue M XMMUYECKHE CBOMCTBRA.

2.5.2.Kucnopoansle coey HEHHs YIEpoJa U KPEMHHMs. YTOJbHAs U KPEeMHUEBas
KHCJIOTBI M MX COJIH.
IIpriMeHEeHNE COCTMHEHUIN YTJIepOia U KPEMHHUSL.

2.5.3.bop. PacipoctpanenHocTs B ipupoae. Pu3ndecKkue U XUMUYECKHE CBOMCT Ba.
CBoJicTBa M IPUMEHEHUE ITUX COECTHMHEHH.

Jlabopamophvie padomut

10. Ilonydenne okcuaa yriaepoda (IV) u ucciemoBanue ero CBONCTB.
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11.MccaenoBaHue CBOMCTB COJIEH YTOJIbHOW M KPEMHHUEBOW KUCIIOT.

IIpakTHyecKkue 3aHATHA

18.CocraBnenue YPaBHEHHUS XUMHYECKUX peakuin NOJIYyYEHUS
yTIepOoaoCcoAepKaUX coeMHeHnH. CoCcTaBlIeHNE ypaBHEHMS PEaKui THIPOJIN3a
KapOoHAaToB u cuiMkaToB. COCTaBIEHHE YPABHEHUS XHMHUYECKUX PpEaKIMM
IOJIYYEHHsI KPEMHUICOIEPKAINX COCIMHEHUN.

Camocmoamenvhaa paboma

Pemenue 3amay, 1ernovex npeBpaiieHuii, ohopmieHUe JJabopaTOPHOTO OTYETA.
BrlnoyiHeHne npe3eHTalyi.

Pa3agen 3. Xumus MeTaLjioB

Tema 3.1. O01IMe cBeAeHUS 0 METALJIaX

3.1.1.00umit 0630p s- u d-3nemenToB. [lonoxxeHne MeTauioB B EPUOANYECKON
CUCTEME JIEMEHTOB. MeTtajundeckas cBa3b. Kpucrannuueckoe cTpoeHue
M€ TaJUIOB. DJICKTPOXUMHUUYCCKUM P HANPSHKCHUMN.

3.1.2.Meramnsl B npupoge. Cruasbl. Koppos3uss mertaiioB. OO6miyie cnocoObl
HOJTYYEHHUS] METAIJIOB.

Camocmoamenvnaa paboma

Pabora ¢ yueOHHUKOM, TOTIOTHUTENBHOM IuTepaTypoit, UnTepHer, opopmiieHne
MIPE3CHTAIHM.

Tema 3.2. S- u d-metanisl 1 rpynnsl nepuoandeckoii cucremst . H.
MemnjeJieeBa

3.2.1.D1€KTPOHHOE CTPOCHHUE IIEJIOYHBIX METAIOB. PacmpocTpaHeHHOCTh B
1pu poje. PU3NYECKUE U XMMUYECKUE CBOVCTRA.

3.2.2.11onydyeHne menoyHbIx MeTauioB. X nmpuMmenenune. Baxxuenime coequHe HUst
IICJIOYHBIX METAJIOB.

3.2.3. O6mmii 0630p CBOMCTB METAJIOB ITOATPYIIILI MEAU: MEIb, CEPEOPO, 30JI0TO.

Jlabopamopnvie pabomot




12.M3ydeHre o0ImMUX XUMUYECKUX CBOMCTB METAJIOB: B3AMMOJICHCTBHE C
KHUCJIOTAMH, C HEMETAJIUIaMH, C COJIIMHU.

13. Tlonydenue u uccieioBaHuE XUMHUYECKUX CBOMCTB coeaquHeHuid meau (I
u II).

IIpakTHyecKue 3aHIATHA

19.CocTaBieHrue YpaBHEHHI XUMUYECKUX PEAKIUd, OMHUCHIBAIOIIUX XUMHUYE CKUE
CBOMCTBAa IIEJOYHBIX MeTauioB. (COCTaBJIEHWE HWOHHBIX YPAaBHEHUH pEakLIHid
obmeHa. Onrcanre YpaBHEHUSIMU PEaKIUH 1IeT0YEK XUMUUECKUX MTPEBPAICHUM.

Camocmosamenvnasn paboma

Pemenue 3aa4, 1ernovex npeBpamieHuii, ohopmMiIeHHe JJabopaTOPHOTo OTYETA.

Tema 3.3. S- u d-meTassl 11 rpynnsl

3.3.1.D7eKTpOHHOE CTPOCHUE OEPHILINS, MarHus U MIEJI0YHO3EMENIbHBIX METAJIJIOB.
PacnipocTpaHeHHOCTh B MpUPOJE. XUMHUYECKHUE CBOMCTBA COCIUHEHUN OepuILIus,
MarHusi, NeJ0YHO3EMEJIbHBIX METaLIOB. IIpOn3BOACTBO U NPUMEHEHHUE.

3.3.2.21€KTpOHHOE CTPOCHUE LUHKA, KaaMus U pTyTU. OU3NUECKUEe U XUMUYECKUE
cBoicTBa. AM(OTEPHOCTh OKCHIA M THAPOKCHIA IIMHKA.

Jlabopamopnwvie pabomul

14. UcciaenoBanme XUMUYECKUX CBOMCTB Mardus U €ro COEIMHEHUN.
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15.MccaenoBaHre XUMHUECKUX CBOMCTB IICIIOYHO3EMEIBHEIX METAJLIOB.

16.Ilony4yenre n noaTBepKAeHUE aM(OTEPHOCTU CBOWCTB OKCHIA M TMAPOKCHU Ja
LIMHKA.

IIpakTHyecKkue 3aHITHA

20.CocraBneHue ypaBHEHUN pEaKIUi, TOATBEPKIAIOIINX XUMUUECKHNE CBOMCT Ba
OepwuIMsl, MarHus, HIeI0YHO3EMENBHBIX METAJUIOB U X coequHeHu. Onnucanue
YPABHEHUSIMHU PEAKINN IENOYEK XMMUYECKHUX IPEBPALLCHUMN.

Camocmosmenvnas paboma

Perienue 3a1a4, 1enoYeK MpeBpalicHui, ohopMiIeHUE JTa00OPATOPHOr0 OTUETA.

Tema 3.4. P-merajuibl 3 U 4 rpynn

3.4.1.91€KTpOHHOE CTPOCHHE ATIOMHUHUS. PaclipoCTpaHEHHOCTh B MMPUPO/IE.
duznyueckre U XUMUYECKHe CBOMCTBa. AM(POTEPHOCTh OKCHIA U THIPOKCHUA.
IIpousBoacTBo. I IpumeHeHueE.

3.4.2.D51eKTpOHHOE CTPOCHHUE TepMaHUs, 0JIOBA, CBUHIIA, UX 00IIIas
xapakrepucTuka. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA. AM(POTEPHOCTh OKCUJIOB U
TUAPOKCHUIOB.

Jlabopamophvie padbomut

17.UccnenoBanne XUMHUYECKUX CBOMCTB AJIIOMUHUSA U €r0 COSIUHEHUI.

IIpakTHYecKue 3aHATHA

21CocTraBiieHUE YPAaBHEHUM XHMHUYECKHX PEAKIHMM MOJYyYECHHS AIIOMHUHHS U €T0
coeauHeHui. CocTaBJICHUE YPaBHEHUMN PEaKIIUi THAPOJIM3a COJIEH aTlOMUHUS.

Camocmoamenvnaa paboma

Pemenue 3ay1au, 1ienoyek npeBpanieHui, oopMiieHue J1ad0opaTOPHOro OTYETA.
Pabota B MIHTepHeTe, ohopMiieHHE pe3eHTaIIHi.

Tema 3.5. D-metaJiibl 6 1 7 rpynn

3.5.1.0JICKTPOHHOE CTPOEHHE METALIOB (XpOM, MOJIMOICH, BOIb(paM, MapraHen).
PacnpoctpaneHHOCTH B ipupoje. Ilonyduenue. CBoMCTRA.

3.5.2.0KCHJIbI M TUAPOKCHUIBI XpOoMa. XPOMAThl M AUXpOMaThl. IIpuMeHeHue.

3.53.0kcuapl M THAPOKCHABI MapraHua. MaHraHatel M II€PMaHTaHATHI.




[Ipumene Hue.

Jlabopamopnvie padomut

18.ITomyuenue XxpoMatoB U AuXxpomaToB. MccrenoBanre nX OKHCIUTEIbHBIX
CBOICTB.

19.I1onyuenue coenqnHennii mapranua 11 u uccienoBaHre OKUCIUTEIbHBIX
CBOMCTB Mapranmavl 1.

IIpakTHUyecKue 3aHITHHA

22.CocTaBieHue ypaBHEHUI peakIuil C UCOJIb30BAHUEM COEIMHEHUN XpoMa U
Maprasna. OnucaHue ypaBHEHHUN peakuil OKACIUTEIbHBIX CBOMCTB COCIMHEHUIN
xpomavl 1 maprannavll MeTo10M 2JIEKTPOHHO-HOHHOTO OajaHca.

CamocmosamenvHasn pa60ma

Pemenue 3amayq, memnovex mpeBpaiieHuii, 0ohopMICHHE JJaOOPaTOPHOTO OTYETA.
Pabota B MIHTepHeTe, ohopMIIeHNE Mpe3eHTAINI.

Tema3.6. D- meTasuibl vl1 rpynnsi

3.6.1.DJEKTPOHHOE CTPOCHHUE AIIEMEHTOB ceMelcTBa xkene3a. Oomas
XxapakTepu cTuka. PacnpocTtpaneHHOCTh B mpupojie. CBoicTBa.

3.6.2.0xcuapl ¥ ruaApoKkcuabl xenesa. Couu xenne3a. KaueCTBEeHHbIE pEaKIIUH.
OOHapy»eHre HOHOB eje3a (+2 u +3). [ImaTuHOBBIE METaJlIbI.

Jlabopamophvie pabomui

20.IlonydeHue U UCCIEIOBAaHNE XUMUYECKHUX CBOMCTB COCTMHEHUH JKeJie3a.

HpaKaneCKne JAHATHUHA

23.CocTaBieHUE YpaBHEHUN XHMHMUYECKHX pEaKlUid TMOJy4eHUs >Kele3a M €ro

coeauHeHni. CocTaBaeHUE YPaBHCHUM peakluid THAPOJIN3a COJICH xKee3a.

CamocmosamenvHan paboma

Pemenue 3anay, nenovex npeppaiieHuii, ohopmieHue J1abopaTopHOro OTYETA.
Pabota B IHTepHEeTE, 0hopMIIeHNE ITPE3SHTAINH.

KonTtpoJsbHasi pabora.

CocTaBjieHHE IIETIOYKHU MPEBPAIICHUM.

Perienne pacyeTHO-IPaKTHYSCKUX 3a4a4.

CocTaBlIcHHEC HOHHOT'O YPaBHEHHUS PeaKIuu OOMEHa.

CocTaBjicHHE YpaBHEHMS peaKIuM THAPOIn3a.

CocraBneHre ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMU METOI0M
TIOJTYPEaKIIHH.

JK3ameH

pa60Ta C AOJO0BUTBIMHU BCIICCTBAMU, pa60Ta C OIrHCOIIaCHbIMH BCIICCTBaMM.

Yacrse .01. * O0masi 1 Heoprann4yeckass Xumus (IPaKTUKYM) 06
Tema 1.1. IlpaBujia TexHuKH 0€30MACHOCTH

Opranuzanuss  paboyero Mecra B jabopatopun. Cpeactsa
WHANBUIYabHOM 3ammThl. [IpaBuia TeXHUKH 0€30MacHOCTH mpu padoTe ¢
JabopaTopHBIM 000pyAOBaHUEM, OOIIME MpaBuUiia, paboTa C peakTUBAMH, 2

CamocrosTenbHas padora. Pabota ¢ HHTEpPHET - pecypcaM Ha TeMY:
«IToxkapoornacHOCTh, MPOTHUBOIOXKAPHBIE CPEACTBA 3AIIUTHI U UX
HA3HAUCHUE).




Tema 1.2. IlepBasi MeaUIIMHCKAS TOMOIIb

[lepBass MemuIMHCKAasT TOMOIIh MPH TOPAKEHUSX B XUMHUYECKOUN
JabopaTopuu:

OTtpaBiieHHE KHUCJIOTaMH, OTpAaBIEHUE MIEIOYaMH, OTPaBJICHHUE
¢dbeHoI0M, OTpaBJIeHHE TapaMu OpoMa, OTPABJICHUE Ta30M.

CamocrosTenbHas padora: Pabora ¢ MHTEpHET - peCypcaMu Ha TEMY:
«TepMudeckre U XUMHUYECKUE 0XKOTH, TIEpBasi IOMOIIb NP MOpe3ax U
yimdax, MopaKEeHUU I1a3y.

Tema 1.3. O0opynoBanue Jadoparopuii

CaHUTapHO-TEXHUYECKOE o0opyaoBaHue, razocHa0xeHue,
BOJIOCHAOKCHUE, BEHTHIIAIMA. DJICKTPOTEXHHUECKUE ycrpoicTBa. [IpaBmiia
paboThI ¢ 000pYIOBAaHKEM. Y CTAHOBOYHOE JIAOOpPATOPHOE 000pYI0BAHNUE.

CamocrosTeqbHasg padora: PabGoTa ¢ mHTEpHET - pecypcaMd Ha TEMY:
«IpaBuna paboThI C AIEKTPOOOOPYI0BAHKEM 000PYIOBAHUEM, MEPHI TTEPBOM
TTOMOIIY TP TOPAKECHUH DJICKTPUICCKUM TOKOM).

Temal.4. Ilocyaa o061mero Ha3HAYeHUSA

CrexisiHHass TmocyJga oOOIIEro Ha3HAYeHMs: NPOOMPKH, BOPOHKHU
(mabopaTopHble, aHaIUTUYECKUE, KarelbHble, JCNUTENbHbIEC), CTaKaHBbI,
KOJIObl (KOHUYECKHE, KPYTJIOJOHHBIE, IUIOCKOJOHHBIE), KPUCTAJIMN3ATOPHI,
IPOMBIBAJIKH, XJOPKAJIBLUEBbIE, TPYOKH, XOJOAWJIBHUKH, IEPEXOIHBIE
TPYOKH, aJVIOHKH, KaIIeyJIOBUTENH.

CamocrosTenbHas padora: Pabota ¢ HHTEpPHET - pecypcaMu Ha TeMy:
«IIpou3BoACTBO M3aenuii U3 creksa. CTEeKI0yBHbIE MACTEPCKHUE.

Temal.S. Ilocyna ciennajJbHOT0 HA3HAYEHUS

[locyna cnenmanbHOro HasHaueHws: anmapar Kwumma, KomObl
Kovenbnans, Bropua, Kisitzena, ApOy3oBa, BOJOCTpYHHBIE HACOCHI,
nedaerMaTopbl, TMOTJIOTHTENbHBIC CKJISHKHA, OJKCHUKATOPHI, Ta30METpPHI.
3apsaka anmapara Kumnna.

CamocrosiTesibHas padora: Pabora ¢ MHTEPHET - pecypcaMud Ha TEMY:
«ITpaBuia MOHTa)Ka MPOCTEHUIITNX MPHOOPOB U YCTAHOBOK.

Tema 1.6. MepHasi mocyaa

MepHble THITHHAPBHI.

MepHbie KOJIObI.

[\

bropetku.

CamocrosiTesibHas padora: Pabora ¢ HHTEpHET - pecypcaMu Ha TEMY:
«Mcnosnb30BaHWe MEPHOM MOCYAbl B XUMUYECKOH JJabopaTopum.
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Temal.7. @apdopoBasi nocyaa

®dapdopoBasi mocyaa: CTakaHbl, KPY>KKHU, THUIJIM, BbIIapUBATEIIbHbIC
YaniKy, CTYIKU, BOPOHKH, JIOXKKH, IITIATEIH, TPEYTOJbHUKHY.

CamocrosiTesbHas padora: PaboTta ¢ HHTEpHET - pecypcaMu Ha TEMY: «
[IpousBoacTtBo dhapdopoBoit nmocyasl, €€ cBoricTBa. KBapuieBas nocyna, ee
MPUHIMITAAIBHOE OTJIMYHE. Y.

Temal.8. Metanandeckoe ooopyaroBanue. Uucrpymentnl. IIpooku.

Merannuyeckoe o0Opy/IOBaHUE: IITATUBBI, KOJIbIA, MY(ThI, JAMKH.
HNuctpymenTsl. [IpoOku 1 MX HUCOIBb30BaHNE.




CamocrosiTebHas padora: PaboTa ¢ HHTEPHET - peCypcaMu Ha TEMY: «
[Ipou3BOACTBO METAUTMUECKOTO0 000PYI0BAHHUE U MCIIOJIb30BAaHUE €T0 B
XUMHYECKON Ta00paTOPI.

JlaGoparopHblie padoThI

JIP 1. MbITbe 1 cynIka nocyasl.

OcCHOBHBIE IpaBUia MPU MBIThE M Cylike nocyasl. CpeacTBa 3alluThl NpU
MbIThe U cylike. CrocoObl MBIThbS XUMHUYECKOH MOCYAbl: BOAOW, CTpyei
BOIAHOIO TIapa, OPraHUYECKUMU pPACTBOPUTEIISIMU, C IPUMEHEHUEM
yJIbTPa3ByKa, IOBEPXHOCTHO-aKTUBHBIMU BEILIECTBAMU, OKACIUTEIISIMU.

CamocrositenbHas padora: Pabora ¢ MHTEpHET - pecypcamu Ha
Temy: «Penentsl IpUroToBIEHUsS XPOMOBOUM CMECH. MBITbe MEPHOU MTOCYbI,
BOPOHOK CO CTEKJISIHHBIMU MOPUCTHIMU TIaCTUHKaMH. OCHOBHBIE CITIOCOOBI
CYyLIKH XMMHYECKOW MOCYJbl Ha BO3AYXE, CKAThIM BO3AYyXOM, B BAKYYMHBIX
IKCUKATOpax, ropsyasi CyIlika B CYHIMJIBHOM IIKa(y».

JIP 2. PaboTa ¢ TEXHOXUMHUYECKUMH BECAMHU.
Becrwl ananmuTHdeckue, yCcTporucTBO, MPUHIIMI paboThI, TIpaBuia paboTHI,
TEXHUKA B3BEIIIUBAHUS.

CamocrosnTenbnas padora: PaboTa ¢ UHTEpHET - pecypcaMu Ha TeMY: «
Hctopusi mosiBieHHs] BECOB, BHJIBI BECOB, HMCMOJb3YyEMbI€ B XMUMHUYECKUX
71a060paTOPHUSIX».

JIP3.HarpeBanue, OXJIAXKCHUE, IIPOKAJIMBAaHHUE, BBIITAPUBAHHE.
DneKkTpoHarpeBaTeabHbie TPUOOPHI, MX YCTPOMCTBO W NPHUHIMI PaOOTHI.
DNEeKTpUYECKUE IUIMTKH, MOTPYXKHBIE JIIEKTPOKUMATUIBHUKH, KOJIOBI C
OPSIMBIM ~ BJIEKTPOOOOTPEBOM,  TEIUIOM3JIy4yaTelld,  KOJOOHarpeBaTelH,
uH(ppaKpacHble  W3IydYaTeNH, CYIIWIbHBIE  DJIEKTPUYECKUE  MY(THI,
TepMmocTtathl. JKUAKOCTHBIE OaHWM — BOJsAHBIE, MacisHble. [lecounbie u
BO3nylIHbie OaHu. (OcCHOBHbIE TMpaBwia 0O€30MacHOM  JKCIUTyaTalluu
HarpeBaTeNIbHbIX TPUOOPOB.

CamocronTenbHasg padora: PaGota ¢ mHTEpHET - pecypcamu Ha
Temy: « OCHOBHBIE NpUeMbl NpokaiuBaHusi. Mydenbasie neun. Harperanue
¢ oOpaTHBIM XOJIOJAWJILHUKOM. Y TIapUBAHUE».

JIP 4. Onpenenenue KpuCTalIn3allMOHHOW BOABI B METHOM KYIIOpPOCE.

CamocrosiTesibHasg padora: 1. PaGota ¢ uHTEpHET - pecypcaMu Ha TEMY: «
Kpucramioruapatsl, npuMepsl».
2. Pemenue 3a1a4 Ha MacCOBYIO JIOJIO BELIECTBA B PACTBOPE.

JIP 5. BeimapuBanue pactBopa XJIOpUJIa HATPUS.

CaMmocTosiTe1bHas paboTa: PenreHne 3a1a4 Ha MaCCOBYIO JIOJIIO BEIIECTBA
B PacTBODE.

JIP. 6. Ilepexkpucraumzamnus.  CymHOCTb, 1LEIM U  CIHOCOOBI
nepekpuctauimzanu.  OuiabtpoBanue. CylmHOCTh, 1EAM W  IpaBuUiia




bunsTpoBanusa. OubTpoBaHKE MPU KOMHATHON TeMIieparype, aTMOchepHOM
JNABIIEHUM W T1OJ BakyyMoM. OOopyaoBaHHE€, OCHOBHbIE TpEOOBaHUSA H
npaBuiia 0€30MacHOr0 BeJeHUS Mpoliecca PrIbTpOBaHMUS.

CamocrosiTenbHas padora: 1. PaboTa ¢ MHTEpHET - peCypcaMH Ha TEMY: «
OUIBTPYIOIINE MaTePUAIIbL: 3€PHUCTBIC, TOPUCTHIE U BOJIOKHUCTHIE.
[TpaBuna GuIbTPOBAHUSY.

JIP 7. V3roToBiieHue NPOCTHIX U CKIAAYaThIX (PUIBTPOB, COOPKA YCTAHOBKH
JUTsl QUIIBTPOBAHUS IPU aTMOc(epHOM AaBiieHuU. O4ncTKa OT
MEXaHUYECKUX IPUMECEN pacTBOpa COJIH.

CamocrosiTenbHast padora: 1. PaGoTa ¢ MHTEpHET - pecypcaMu Ha TEMY: «
OuIbTpOBaHUE KPUCTATMYECKOTO 0CAIKa MO BAKYYMOMY.

JIP 8. Tlepexpuctammuzaius Oypbl, METHOTO KyIopoca.

CamocrosiTteqibHasi padora: PaGora ¢ MHTEpPHET - pecypcaMH Ha TEMY: «
[lepexkpucTa/sIn3alys BEIECTB, 3HAYCHUE).

JIP 9. Jductwuisaius, €€ CylnHOCTh M Lenu. BakyyMHas meperoHka, ee
Ha3HAY€HUE, CYIIHOCTb, MOHTaX M JIEMOHTaX YycTaHOBKU. Ileperonka
BOASHBIM [apOM, €€ Ha3HaueHue, MapamMeTpbl MpoLecca Ha MpUMEpE
neperoHku aHwinHa. OCHOBHBIEC TTPaBUIIA MTOBEACHUS MEPETOHKHU C BOASIHBIM
napoM. [lonsiTue o cydbmumanuu. Y cTaHOBKa JJis IPOBEACHUS CyOIMMALIHH.

CamocrosiTenbHast padora: Pabota ¢ WMHTEpHET - pecypcaMd Ha TeMy:
«TpeboBanust k  guctwuiupoBanHo  Boae  ['OCT.  Ilomydenue
JUCTWIUTMPOBAaHHOW  BOJbI,  OOOpyAOBaHME,  MapaMeTpbl  Mpollecca
JUCTUIUIALMU. XpaHEHUE TUCTUILITUPOBAHHON BOJIBIY.

JIP 10. [TonyyeHnne nuctTmiuimpoBaHHOW BOJBI. [leperonka anuinvHa ¢
BOJSIHBIM ITapoM. Bo3roHka mona

CamocrosTenbHas padora: Pabota ¢ MHTEpPHET - pecypcaMl Ha TeMY:
«Bo3roHka Kak OJMH U3 METOJO0B OYMCTKH BEILIECTB.

JIP 11. DOxcrpakums, ¢usndeckas CymHoOCTb, HaszHadeHue. CrocoOsl
AKCTParupoOBaHUS BOJISTHBIMU pacTBopamu u OpraHUYeCKUMU
PacTBOPUTEIISIMHU. ['opsiuee AKCTparupoBaHUeE. DKCTparupoBaHue
pacriaBaMu TBEPbIX OPraHUYECKUX BellecTB. TpeOOoBaHMS K IKCTpaKTaM.
TexHuka MPOBEACHUS IMPOIIECCa, OCHOBHBIE AJIEMEHTHI. DKCTparupoBaHUE B
JETIUTENIbHON BOpOHKe, anmapare Cokcnera. DakTOpbl, BIMSIOINIME Ha
BBICOKYIO Pa3/IesieMOCTh JKUJIKOCTEH B JCIUTEILHON BOPOHKE.

CamocrosTenbHasg padora: Pabora ¢ MHTEpHET - pecypcaMu Ha TEMY:
«OKCTpaKIus U e€ MPaKTHIECKOE MPUMEHEHUEY.

JIP 12. BeicymuBanue, pusnyeckas CylnHOCTh, Ha3HaueHUe. TpeOoBaHHE K
OCYIIMTENSAM, BHUAbl OCYLIWUTENEH. BpICymMBaHuE TBEPABIX, XUJIKUX U
razoo0pa3ubix BemiectB. OOopynoBaHHEe U TPUOOPHI, MPUMEHSEMbIE TPU
BBICYIIIMBAHUH BELIECTB.

CamocrosiTesqibHasi padora: PaboTa ¢ MHTEPHET - peCypcaMl Ha TEMY: «
BricymnBanue Ha OTKPBITOM BO3/yX€, B CYIIMWJIBHBIX IIKadax, B BaKYyMHBIX
mkagax, IKCUKaTopax, BAKyyM-d3KCHKATOPX, C MPUMEHEHUEM HH(PpaKpaCHBIX
JIaMID).




JIP 13. YcTpoiicTBO, apeoMeTpOB OOIIET0 U CHEeHAIbHOIO Ha3HAYCHMS. 6 )
TexHHKa onpeneneHus IIIOTHOCTH JKUIKOCTH apEOMETPOM

CamocrosiTe/IbHasA paﬁoTa: Pemenue 3a/1a4 Ha OIPCACIICHUC MacCOBOM 3
J0OJIM KOMIIOHCHTA B paCTBOPC 110 €Io IMJIOTHOCTH.

JIP 14. IluxkHomeTtpsl, ux HazHaueHue [lpaBuna paboThl ¢ MUKHOMETPAMH.
[ToaroroBka mukHOMETpa K paboTe, 3amojIHEHUE, JOBEJIECHHE 10 METKH. 4 )
VYcnoBus Bbl MOTHEHUS PAOOTHI.

CamocrositeibHass pabora: Pemenwe 3amad Ha pacu€T IUIOTHOCTH
HCCIIENYEMOU KUJIKOCTH.

JIP 15. Temneparypa mnaBieHus, ¢u3MUecKas CYIIHOCTh. TexHuKa
ONpEeNCNICHUs] TEMIIepaTypbl IUIABJICHUS YCTaHOBKAa JJisi OIpeJeiIeHus
TEMIIepaTyphl IUIABJICHUS. 3anoiHeHus kanwuisipa. CTpyKTypa BellecTBa 6 2
Ipu HarpeBaHud U e€ u3MeHeHus. OnpenesieHUEe TeMIepaTypbl IJIaBICHUS
Ha(TaIMHA.

JIP 16. Temmeparypa KumneHus, (Quznueckas CyIIHOCTb. TexHUKa
ONpENECICHUST TEMIEPATypbl KUIEHUsS. YCTAaHOBKA IS  OINPEACIICHUs 6 2
TeMnepaTypsl kuneHust. OnpeaeneHue TeMIepaTypbl KUIIEHUS 3TaHOJIA.

CamocrositenbHast padora: Pabora ¢ MHTEpHET - pecypcaMH Ha TEMY:
«Temmepatypa mnaBiaeHUS W KUMCHUS (U3UYECKass CYIIHOCTh. TexHUKa 3
ONpeIeJICHHs] TEMIIEPATYPhI TJIABJICHUS U KUTICHUS .

JIP 17. [Ilpocrteiiime CTEKIOAYBHBIE omnepanud. XUMHUYECKUM COCTaB U
cBoMcTBa crekna ['openmku, crpykrypa minameHu. Peska crekna. TexHuka 4 2
OIUIABJICHUS, CTUOAHUs, PACTATMBAHUS CTEKJISHHBIX IMAJO4YeK U TPyOOK.
M3roToBiieHNE CTEKISHHBIX NMAJ0YeK, KAMWUISIPOB, CTEKIISIHHBIX OYCHH.

CamocrosiTeqibHast padora: PabGoTa ¢ MHTEpHET - pecypcaMi Ha TEMY: «
TexHuka 0€301MaCHOCTHU MPU BHINIOJIHEHUHU CTEKJIOAYBHBIX padboT».

3. YCJ0OBUS PEAJIM3ALIMU YUYEBHOM TUCIUATIIMHBI
3.1.TpeGoBaHnsi K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHH 0
Peanuzanust y4eOHOW AMCIHUIUIMHBI TpeOyeT HaIW4Us Y4eOHOro KaOWMHETa XUMUS
Ja00paTOpPUU HEOPTAHUYECKON XUMUHU.
O6opynoBaHnue yueOHOro KabMHeTA:
e kadenpa,
® Kpecio PYKOBOJUTEIS,
® YYCHUYECKUE CTOJIBI,
® CTYJbS,
® TIEPHOIUYECKAs CHCTEMA,
e TabJuIla PAaCTBOPUMOCTH,
® s CTAaHJAPTHBIX DJICKTPOJIHBIX TOTECHITUAIOB,
e Tabnuia «OKpacka MHIUKATOPOB B PA3IMYHBIX CPEIAX).




Texnuueckue cpeacTBa 00yYeHUS:

® KOJOCKOII,

® KOJIOIPAMMBI,

® BUICOPWIBMBI,

® [IEPCOHAJBHBIA KOMIIBIOTED.
O6opynoBanue 1abopaTopuu U paboUnx MECT JIa0OpaTOPHUH:

e kadenpa,

e ;1a00paTOpPHBIEC CTOJIHI,

® OJHOMECTHBIE MTAPTHI,

® BBHITSDKHBIC IIKA(BI,

® DJIEKTPUYECKHUE TUIUTKH,

® CyNIWIbHBIC MIKA(DBI,

e MydQenbHas neys,

® JJIEKTPUUYECKHUM BAKyyMHBIN HACOC,

® YCTPOWCTBO MPOCYIIMBAHUS XUMHYECKOU MOCYIBI,

® DJIEKTPOHHBIE BECHI,

® TEXHOXUMHUYECKHE BECHI,

e 10Ccy/Ja OOUIEro U CHelHaIbHOIO Ha3HAYEHUS,

® METaJUIMYECKOe 000pyAOBaHuE,

e (dapdoposas nocyna,

® XHMHUYECKUE PEAKTUBBI.

3.2.AudopmanuoHHoe odecnedyeHre 00y4eHus
[lepeuenb pexkoMeHAyeMbIX Y4eOHbIX U3aHuM, MHTepHET-pecypcoB, TOMOJHUTEIbHOU
JUTEPaTyphl

OCHOBHBIE HCTOYHUKU:
1. ITerpoB M.M. Heoprannueckas xumus [Tekct]: yueonuk mis CITO / M.M. Ilerpos, JI.A.

Muxwunes, FO.H. Kykymikun; non pea. FO.H. Kykymkuna. — U3a. 4-e, nepepad. — JI.:
Xumus, 1989.

2. Hopodeer A.W. [Ipaktukym o Heopranudeckoi xumuu [Tekct]: yueb. mocobue mis
texuukyMoB / A.W. Jlopodees, M.U. denotona. — JI.: Xumus, 1990.

3. Jlecnosa E.B. Ilpaktrikym nmo HeopraHudeckomy cuHte3dy [ TekcT]: yuel. mocobue as
texaukyMoB / E.B. JlecaoBa, O.A. Bummnskosa. — M3x. 3-e, mepepad. u mom. — M.: Beic.
K., 1986.

JloTOTHUTENIbHBIE UCTOYHUKU:
. AxmeroB H.C. O6mas u Heopranuueckast xumus [Texer]: yueOnux st By308 / H.C.

AxwmetoB. — U3a. 4-e, ucnp. — M.: Bercur. mik.: Axkagemus, 2001.

. TI'abpuensn O.C. [IpakTukym 1o odiei u Heopranuueckoit xumuu [Tekcr]: yued. mocodue
st CIIO / O.C. T'abpuensin, .I'. Octpoymos, H.M. [lopodeera. — M.: Axkanemusi, 2007.

. Kemuna H.IO. O0mas u Heoprannyeckas Xumus B Tabnunax u cxemax [ Tekcr]: yue6. mocodue
st CIIO / H.YO. Kenuna, H.B. be3pyuko. — PoctoB H/[1: ®enukce, 2008.



. Koposun B.H. O6mas xumus [Tekct]: yaueOnuk s By30B / B.H. KopoBun. — M.: Beicur. mik.,
1998.

. IIpakTuky™m 1o o01ieit u Heopranndeckoi xumun [Tekct]: yue6. mocooue s By3oB / JL.IFO.
AnukOepoBa, P.A. Jlunun, B.A. Monouko u np. — M.: BJIAJIOC, 2004.

. Crenun b.J[. Heopranuueckas xumus [ Tekct]: yueOHuk 1151 By30B / B.JI. Crenun, A.A.
LIBetrkoB. — M.: Brici. mik., 1994.

. Xomuenko N.I'. O6mas xumusi. COopHUK 3a1a4 u ynpaxHenui [ Tekct]: [yueb. mocobue mist
CIIO] / I.T". Xomuenko. — M.: HoBas BonHa: U3narens Ymepenkos, 2003.

. Xomuenko N.I'. O6mas xumus [Tekcr]: yaeonuk mis CIIO / N.I'. Xomuenko. — U3a. 2-e,
uctp. u nom. — M.: HoBas BonHa: M3narens Ymepenkos, 2003.

. Muxwunes JI.A. 3aigauu 1 ynpakHeHUs IO HeOpranmieckol Xxumuw [ TekcT]: yued. mocooue
st TexHukyMoB / JI.A. Muxwuies, H.®@. ITaccer, M.I. ®enorosa. — JI.: Xumus, 1985.

10.I'nunka H.JI. O0mas xumust [ TekcT]: yue6. mocodue s By3oB / H.JL. I'nmunka. — U3x. 25-¢,

ucnp. — JI.: Xumus, 1986.

11.Kapaneresaan M.X. O0mias u Heopranudeckast Xumust [ Tekct]: yaeOHuk aiis By308 / M. X.

Kapanetpsnu, C.1. pakun. — U3a. 2-e, nepepad. u gomn. — M.: Xumus, 1993.



4. KOHTPOJIb M1 OLEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM
JTUCLUMIIUHBI
KOHTpOJ]B N OICHKa PpCE3YyJIbTATOB OCBOCHUA yqe6HOfI AUCTUINIIMHBI OCYIICCTBIIACTCA

IpernogaBaTcjicM B IIPOUCCCC TIPOBCACHUA IPAKTHYCCKUX 3aHITUH U .Ha60paT0pHBIX pa60T,
TCCTUPOBAHHA, a4 TAaKXKC BBLIIMOJHCHUA CTYACHTAMU HWHAWBUAYAJIbHBIX BaHaHHfI, ITPOCKTOB,

HUCCIICJOBAHUM.
Pe3ynromamot 0oyuenusn Dopmbl u Memoobl KOHMPONL U OUEHKU
(0oceoeHHble yMeHUs, YCEOCHHbIE 3HAHU) pe3Vyibmamos 00yueHus
(OCBOEGHHBIE YMEHHUSI:
JaBaTh XapPaKTEPUCTUKY XUMHUYECKuX | BHeayauTopHas camocrosiTenbHas pabdora,

DIIEMEHTOB B COOTBETCTBUU C uX | KOHTposIbHAs paboTa 1mo TemMam 1.1-1.6.
MOJIO)KEHHEM B TEPUOJAUYECKOM CHUCTEME
xumudeckux seMeHToB JI.M. Menpaeneena;

HCIIOJIBb30BAaTh J1a60paT0pHy}0 nmocyany u Ha6HI-OI[€HI/IC B IIPOOCCCC  BBIIIOJIHCHUA

000pYyHOBaHNUE; 71a00paTOPHBIX PAdOT.

OPUMEHSITh  Ha  TIPAKTHKE npaBwia | Habmomenne B mporiecce  BBITOJTHEHHS
O0e3omacHoi  pabOTBl B XHMHUYECKOH | JaGOpaTOPHBIX padoT.

71a00paToOpuu;

MPUMEHSATh OCHOBHBIE 3aKOHBI XuMuHM s | KonTponsHas pabota, 3K3aMeH.

perieHus 3a1a4y B obnacTu

npodeccnoHaIbHON e TCIIHHOCTH,

HaxOJIUTh MOJIEKYJIIPHYO bopmyiny | ; BHeayauTopHas camocTodTenbHas padoTa,
BEIIECTBA;

IPOBOJUTh KAaueCTBEHHbIE peakiuu Ha | HaGmrogenune B mpoliecce  BBITIOJHEHUS
HEOPTraHNYICCKHE BEIISCTBA M MOHEI, 71a00paTOPHBIX PAdOT.

COCTAaBJIATh YPaBHEHUS PEAKITHH, KoHTponpHas paboTa, 3K3aMeH.

COCTaBJIATh  JJIEKTPOHHO-MOHHBIM  OaniaH{ KoHTponbpHas padboTa, 3K3aMeH.
OKHCJIMTEIbHO-BOCCTAHOBHUTEIHHBIX
HpPOLIECCOB;

IpPOBOJAUTH  pacueThl 1o  xumudeckuM | KontponwsHas pabota, sK3aMeH.
dbopmyJsiaM U YpaBHEHUSIM PEaKIINH;

YcBOEeHHBIE 3HAHUA

OCHOBHBIC NIOHATHA U 3aKOHbBI XUMUH,

NEepUOANYECKUM 3akoH U mnepuoandeckyro | KontponbHas pabota, sKk3ameH.
CUCTEMY XUMHYECKHUX »3neMmeHToB J[.H.
MenneneeBa, 3aKOHOMEPHOCTH HW3MEHEHHUS
XAMUYECKUX CBOMCTB DJJIEMEHTOB UM HX
COCJIMHCHUI MO0 NepHoIaM U IpyImaM;

COBpPEMEHHbIEC MpejCcTaBieHus] O cTpoeHuu | KonTponpHas padbota, 3K3aMeH.
aTOMOB;

TUTIBI M CBOWCTBAa XuMHueckux cBs3el | KonrponbHas pabora, sK3aMeH
(KOBAJICHTHOH, WOHHOM, MeETaJlTINYECKOM,
BOJIOPOAHOM);  (OPMBI  CYIIECTBOBAHUS
XUMHUYECKUX JIEMEHTOB,

kjaccupukanuo xumudeckux peakuuii u | KontponbHasg pabora, sx3amMeH
3aKOHOMEPHOCTH MX IPOBEACHUS;




OKHUCJIMTEIIbHO-BOCCTAHOBHUTEIILHBIC
pPEAKINHU, peaKIIMi HOHHOTO 0OMEHA;

3ammra
3aHATHU.

Ja00paTOPHBIX M TMPAKTHUUECKUX

oOpaTuMple W HEOOpaTHUMbIE XHUMHYECKHE
peakiuu, XUMHYECKOE paBHOBECHE,
CMEIIICHHE XMMHUYECKOIO0 PaBHOBECHUS IO
JEUCTBUEM Pa3IMYHBIX (PaKTOPOB;

3ammTa J1a00OpaTOPHBIX H

3aHSATHH.

MMPAKTHYCCKUX

JHACCOLMALAIO  DJIEKTPOJIUTOB B
pacTBopax, CUJIbHBIE 151
DJIEKTPOJIUTHI,

BOJIHBIX
cia0bIe

3ammra
3aHSATHH

7a00paTOPHBIX U MPAKTHUYECKHUX

THIIPOJIN3 COJICH, 3JICKTPOJIU3 PACIUIaBOB M
pacTBOpOB (cojiieil M MIEJIOYEH,);0CHOBBI
JIIEKTPOXUMUH;

3ammra
3aHSTHH

7a00paTOPHBIX U MPAKTUYECKUX

XapaKTCPHBIC XUMHNYCCKHUC CBOMCTBA
HCOPraHNYICCKUX BCUICCTB PA3JIMYHBIX
KJIaCCOB.

3amura 1a60paTOPHBIX 3aHITHIA, SK3aMEH

TEII0BOM 3((PEKT XUMHUECKHX peakUu,
TEPMOXMMHUYECKUE YPAaBHEHMUS;

BHeaynuropHas camocTosTenbHas padora

[To yuebnomy miany 274 yaca.

Cusatue 5% cocraBinser 14 ygacos, BeaTh 260 yacos.

OO0wmas 1 HeopraHuveckasi XUMHMs 10 ydcOHOMY IuiaHy 178 dYacos,

cusatue 5%

coctaBisaeT -10 yacos, BeIaTh 168 yacoB. OObEeIMHNATE 3aHATHS

Tema 1.1. OcHOBHBIE TTOHATHUSI U 3aKOHBI XUMUU



1.1.1. OcHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MAaCChI, 3aKOH MOCTOSIHCTBA
CcOCTaBa, 3aKOH ABOTaJIpO, CIAEJICTBUS U3 HETO.

1.1.2. OGwveMHas, MosipHAs JOJIsl. DKBUBAJICHT BEIIECTBA. 3aKOH SKBHUBAJICHTOB.
Brmauciienne ka4eCTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBa BEIIECTBA. - 29

Tema 1.4. PacTBOpBL.

1.4.1. Bona kak pactBopuTeins. TermnoBoil addekt pactBopenus. I'uaparHas Teopus
pactBopoB JI.1. MenneneeBa. Kpussie pacTBopuMocTH. PacTBOPUMOCTH BEMIECTB B BOJIE.
Koadppunuent pacrBopumoctu. Tunsl pactBopoB. Kpucramimsanus BemecTna.
Kpucramnoruaparsi.

1.4.2. KonudecTBeHHas XapakTepucTuka pactBopoB. [IpaBuio kpecra-kBaapata [Tupcona.
-2y,

Tema 2.2

2.2.2. Cnioco6s1 noy4yenus. Bonopoaueie coenuuenus ranorenoB. Comnu
rajoreHOBOJIOPOIHBIX KUCIOT.

2.2.3 Kparkast xapakTepuCTHUKa KUCIOPOJAHBIX COEIMHEHUN rajnoreHoB. [Ipumenenue
rajoreHOB U UX COCUHEHUU. -24

Tema 2.3. P-HemeTasuibl v rpynibl
2.3.1.00mas xapakTepucTuKa KUCIOpOoaa U cepbl. AJUIOTPOITHBIE BUIOU3MEHEHHUS
Kucnopoaa u cepbl. CoelMHEHUs CEPbL: CEPOBOJIOPOJ U CEPOBOAOPOAHAS KUCIIOTA.

2.3.2.0xcuast cepsl (IV u VI). Cepuucras kucnora u ee conu. CepHasi KUCIIOTA.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA CEPHOM KUCIOThI. XMMUYECKUE PEAKIINH, JICKAITUE B
OCHOBE ITPOU3BOJICTBA CEPHOM KUCIIOTHI. -2 yaca

Tema3.6. D- metamisl vl 1 rpynisl

3.6.1.251eKTpOHHOE CTPOCHUE AIIEMEHTOB ceMelcTBa xxele3a. O0Ias XxapakTepUCTHKA.
Pacnipoctpanennocts B nnpupojie. CBoiicTBa.

3.6.2.0kcubl U ruapoKcuasl xxene3a. Coinu kene3a. KauecTBeHHbIE peaKIii.
Oobnapy>xeHre HOHOB sxese3a (+2 u +3). [lnatuHoBbie MeTAILIBL. -2 4

O0masi 1 Heopranuveckass XuMusi (IPaAaKTHKYM) 10 yuyeOHOMY TuiaHy 96 dacos,
caarue 5% cocraBigeT 4 yaca, BeIIaTh 92 yaca.

JIP 10. Ilomy4yeHue IUCTWIIMPOBAHHOW BOJbI. lleperoHka aHwiIMHA C BOJSHBIM TapOM.
Bosrouka itona — 4 yaca BMecTo 6 4acoB.

JIP 11. DOkctpakiusi, (usmdeckass CyImHOCTb, Ha3zHadeHHe. CrnocoObl HKCTparupoBaHUs
BOJSHBIMM DPACTBOPAMU M OPraHUYECKUMHU pacTBoputTeiasiMu. [opsiuee sKcTparupoBaHUE.
DKCTparupoBaHHe paciijlaBaMu TBEPABIX OPraHMYECKUX BEIIECTB. — 4 yaca BMecTO 6 4acoB



