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1 Henu u 3aaa4n y4eOHOH AUCHHNINHBI

Ilens  oceoenuss pucuMIIUHBL — «XUMUSY oaTh CTyAeHTy 0a30Bble 3HAHHS IO
(yHIaMEHTAIbHBIM pa3fesiaM XuUMHH B O0beMe, HEOOXOOUMOM JJii OCBOCHUS (PUIMUYECKUX,
TEXHUYECKHX M HKOJIOTHUECKUX OCHOB MPHU M3YYEHUH TUCIUILIHH MPOpECCHOHATBHOTO IIHKIIA.

3a0auu  u3yvenuss NTUCUMILIMHBI «XHUMUS». CUCTEMATH3AIMs, 3aKperuieHue, yriyoneHue
TEOPETUYECKUX 3HAHUH MO XUMUU, MPUOOPETEHNE YMEHUH HCIOIb30BAaTh MPHU U3YUYEHUN JTHCLUTLINH,
B CBOEH MPOM3BOAICTBEHHOM EATEIbHOCTH HOCTHKEHUS XUMHUH, METOMIbI XUMUYECKOTO HCCIIETIOBAHUS,
OBJIQZICHUE  MPAKTHUYECKUMH  HABbIKAMH  XHMHUYECKOTO  SKCIEpUMEHTa sl pelleHus
npodecCHOHANIBHBIX 3a7a4, OBJIAJeHIE HABBIKAMU XUMHUYECKHUX PACUYETOB MPUMEHUTENILHO K 3a/1a4aM
npodeCcCHOHATBHOMN NETETbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITENBHOMN PadOoThL

Metoanka mpernogaBaHusl NAaHHOW JUCLUIUIMHBI MPEATIONaraeT YTeHUEe JIGKUUH, MPOBEACHNE
1abopaTOPHBIX PadOT, UHANBUAYAIbHBIX KOHCYJIBTAIMN MO OTAENbHBIM (Hauboee CIOKHBIM) TeMaM
TOUCITUTUTAHBL

JlekunM MOCBSIIIAIOTCS PACCMOTPEHHIO HanOOJee BaXKHBIX BOIMPOCOB. OCHOBHBIM MOHSTHSIM;
TeOpeTHYeCKUM Bompocam xumMuu. Ha mabopaTopHbIX 3aHSTHIX CTYAEHTHI OCBAMBAIOT HABBIKK PaOOTHI
B XUMHYECKOH 1ad0opaTopuu, OBJIaIEBAIOT OCHOBHBIMU METOIAMHU XUMHUYECKOTO aHAIN3a.

CamocrosiTenbHass paboTa CTYAEHTA 3aKIIOYAeTCss B CHUCTEMAaTHYeCKOH mpopadoTke
TEOPETUUYECKOTO MaTepHasia, MOATOTOBKE K BBIIOJHEHHIO JIAOOPATOPHBIX pabOT M WX 3allUThI,
pelLeHne 3aaay.

Jns  peanuzandy  KOMIIETEHTHOCTHOTO IOAXOna B y4eOHOM Tmpolecce NpenyCMOTPEHO
UCTIOJIb30BaHNE AKTHBHBIX U MHTEPAKTUBHBIX (POPM NMPOBEICHMS 3aHATHI onepekaromee oOydeHue,
IPYIINIOBOE BBIMOJHEHUE Ja0OPaTOPHON paboThl, OOCYKIEHUE MOJYYEHHBIX PE3yJbTaTOB, JEKIIHU-

NPE3EHTAINH, TIPOCMOTP U OOCYKIEHHE HAYYHO-TIOMYJISIPHBIX (PHIIBMOB, TBOPUECKUE 3a1aHUS.

2 TpeGoBaHus K pe3yIbTATAM OCBOEHHS AMCIHUIIHHBI
[Ipouecc n3ydeHus: TUCLUILTMHBI HAITPABJIEH HAa (OPMHUPOBAHUE KOMITETCHLIUH:

CIIOCOOHOCTD

NMPUMECHATDb

€CTCCTBEHHOHAYYHBIC u

aHAJMTHYEeCKHe MeTOobI B podeccuoHanbHoil nesrenprocTr (OITK-2).
[Tnaaupyemble pe3yapTaThl OOYyUEHHs MO JUCLHUILIMHE, COOTHECEHHBbIC C YCTAaHOBJICHHBIMU B
nporpamMmMe OakajaBpyaTa HHAUKATOPAMH JOCTHIKEHHUS! KOMITETEHLIUH, MPEICTaBIEHb! B TA0INLIE.

Tabmuma — [naHupyembie pe3ynbTaThl OOyUeHUs MO AUCIUILINHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU

B porpaMme OakajgaBpuaTa HHAUKATOPAMH JOCTHIKEHHUS] KOMITETEHLINH

OOIIEeNHKEHEPHBIE

Kon [Hanmenosa|Kox u HammeHOBaHME Ko
KOMIT HUC HHIAKATOPA . A
[MranupyeMbril pe3ynbrar 00yUICHHUS 110 JUCIIMITIMHE | TOKA3aTe s
CTCH | KOMIICTCHI] JOCTHIKCHHS
OCBOCHHS
1517 2058 KOMICTCHITAN
3HaTh. XUMHUCCKUEC TIOIOKCHUS U 3AKOHBI; 3(0OIK-2)1
Cnocoben |M-1omx2: 3Haer ’ ( )
MICPUOTUUCCKYIO CHCTEMY DIICMEHTOB B CBETES
MPUMCHSTh |OCHOBHBIC 3aKOHBI
CTPOCHHUS aTOMa; PCAKITHOHHYIO CITIOCOOHOCTH
CCTCCTBCHH |CCTCCTBCHHOHAYYHBIX
BCIICCTB, KUCIOTHO-OCHOBHBIC H OKHUCITHTETbHO-
OHAYYHBIC |IUCIWILIVH, .
BOCCTAHOBHUTE/IBHBIC CBOMCTBA BEIICCTB, xumudeckyro | 3(OITK-2)2
" CBA3AHHBIC C
. |CBS3B, KOMILIEMEHTAPHOCTD, XUMHUCCKUEC CUCTEMBI,
oOrtieuke |mpodeccuoHaTbHON
XUMHYCCKYIO TCPMOIHHAMUKY M KHHCTHUKY; TCOPHIO
HECPHBIC  |ICATCIBHOCTHIO. .,
OIIK SHAHIS CTPOCHUSI OPTAHUUYECKHUX COCIUHECHUN,
2 > [MA-2omc2: BrageeT |k paccmpuxammio peareHToB 1 peakimii B 3(0I1K-2)3
AHATUTHYEC | gaBBIKAMHE o .,
OPTraHHYCCKOW XMMHUH; CBOHCTBA MOJUMCEPOB U
KHe HNPUMCHCHAA OJHMIOMEPOB M CITOCOOBI UX MOTYYEHHS; XUMHIECKYFO
METOJBI B P ¥ ’ ¥
otheccHo OCHOBHBIX 3aKOHOB |y ne HTH()UKALMIO BEINECTB.
P ., |CCTCCTBCHHOHAYHHBIX |V \eTh: KOMMYCCTBEHHO OMMCHIBATD PCAKLIN V(OIIK-2)2
HAJIBHOM | nycrumuH
> MPEBPAIICHUS,; PACCUNTHIBATE KOTMUCCTBCHHOS
ACATCIBHOC |cpg3aHHbIC B
- _ |comeprxaHue pacTBOPEHHOTO BEIIECTRA,
MPOGECCHOHANBHOR |6 MOTHYECKOTO JABICHUS PACTBOPOB, CKOPOCTD

3HAHUS,




JIEATETBHOCTH. XUMHUECKHX PEAKINH M UX HAIIPABICHHOCTb, Y(OIIK-2)3
U-30mx.2; Ymeer OnpeIenaTh TCPMOANHAMUICCKHE XAPAKTCPUCTHKU

MPUMEHATh OCHOBHbIe|[XMMIICCKUX PCAKIIHIT H PABHOBECHBIC KOHICHTPAIIHH;

3aKOHBI ONpeIenITh OCHOBHBIC (DH3MICCKHIE H XUMHICCKUE
CCTECTBEHHOHAYHbIX |XAPAKTCPUCTHKH OPTaHIUCCKUX BEIICCTB.

TUCITUTLTAH, Bragets: HaBbikamu pabOThl B XUMUUCSCKOH B(OIIK-2)2
CBI3aHHEBIC B 71a00paTOpUH; HABBIKAMH MPOBEACHHUS OCHOBHBIX
npodeccHoHanbHON  |METOAOB XMMIYECKOTO aHAMHM3A U OTIPEACTICHHS B(OIIK-2)3
ACATCIILHOCTH. XUMHUYCCKHUX ITOKA3ATCICH.

3 MecTO AUCHUNIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NPOrpaMmbl

YuebHast gucnuruimHa «XUMEsD SIBJIIETCS AUCHHUILIMHONW O0S3aTENBbHON YacTH B CTPYKTYpe
00pa3zoBaTeIbHON MPOTPAMMBI.

YcnemHoe OBNAACHUE OUCUUIUIMHOW «XUMHs» Oa3upyercss Ha IIKOJbHBIX 3HAHMAX
IIKOJIBHOTO Kypca M0 MaTeMaTHKe, PU3HKH U XUMHH.

3HaHUs, MPUOOPETEHHBbIE NPU OCBOSHHH IUCLHMILIMHBI « XUMHUS» OyIyT HMCIOJNB30BaHBI MPU
M3yYEeHUU AUCLUIIINH: « DKCIUTyaTallys CyI0BbIX SHEPreTUUeCKUX YCTaHOBOK»: «MarepuanoBeneHue u
TEXHOJIOTHUs] KOHCTPYKLIMOHHBIX MaTEPUasoBy, «MeauuuHCcKas NOAroToBKay, « TexHu4YecKkass XUuMusy.

4, CopepxaHue ITUCHUILTHHBI
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Paszgen 1. OcHOBHBIE IOHATHS H 3aKO0HbI
CTeXHOMETPHH 11 9 4 - 5 2
Tema 1: Beeaeune. OCHOBHBIC MOIOKCHUS Omnpoc,
1 3aKOHBI. BBITIOTHE
HUC U
3aImTa
1al.
paboTsl,
BBITIOTHE
HUC
MPAKT.
3aJaHUN,
11 9 4 - 5 2 TECT
Pasaen 2. Ctpoenne BeuecTsa 12 8 8 - - 4
Tema  2: llepnoanmdeckas  cucrema Ompoc,
3IEMEHTOB B CBETE CTPOCHUS aTOMa. BBITIOJTHE
HUC
MPAKT.
3aJaHUN,
6 4 4 - - 2 TECT
Tema 3: Xumuueckas CBsI3b. Omnpoc,
6 4 4 - - 2 BBITIOJIHE




HHUC
MPaKT.
3aaHUN,
TECT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX MPOoLECCOB

14

12

Tema 4: Xumudeckas TEpMOAMHAMHKA H
KHHETHKA.

14

12

o

=

[\

Omnpoc,
BBITIOJTHC
HHUC U
3aImrTa
1al.
padoTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHUN,
TECT

Paznen 4. PacTBOpBI

Tewma 5: PacTBOpEI M X CBOMCTBA.

Omnpoc,
BBITIOJTHC
HHUC U
3aImrTa
1al.
paboTsl,
BBITIOJTHC
HHUC
MPAaKT.
3aJaHUN,
TECT

Paszgen 5. OxucaurenabHo-
BOCCTAHOBHUTECJIbHBIC H
TEKTPOXHMHYECKHE MPOLECCHI

Tema 6: DACKTPOXUMUUCCKUE CUCTEMBI.

Omnpoc,
BBITIOJTHC
HHUC U
3aImrTa
1al.
paboTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHUN,
TECT

Paznen 6. OcHOBBI oOpraHu4ecKoii
XHMHH

Tema 7: DNEeMEHTHI OPraHUIECKON XUMHH.

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Paszpen 7. Xumnueckast HaeHTH(PUKALHSA
H AHAJIU3 BEIECTBA

Tema 8: Xwumuueckas uACHTUDUKALUSL
BCIICCTB.

Omnpoc,
BBITIOJTHC
HUC U




3aImrTa
7a0.
padoTsl,
BBITIOJTHC
HUC
MPaKT.
3aJaHUN,
TECT

3auer

Bcero

72

51

34

17

21

3aounas popma odyuenus

HammenoBanue pa3aciaos u TeM

Bcero wacos

AYAUTOPHBIC 3aHITHS

KonraxtHas pabota
O BUAAM YICOHBIX

3aHSITUH

Jlexuu

MPAKTHICCKUC

3aHATHA

JlaGopartopubie
paboTh

CamMmocTogTeIbHAS

pabora

DOopMBI TCKYIIETO
KOHTPOIS

HroroBerit KOHTPOIL

3HAHUH [0 JUCITAILUINHE

Paszgen 1. OcHOBHBIE IOHATHS H 3aAKO0HbI
CTEXHOMETPHH

Tema 1: Beeaeaue. OCHOBHBIE ITOJIOKEHUSA
U 3aKOHBI.

Omnpoc,
BBITIOJTHC
HHUC U
3aImrTa
1al.
padoTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHUN,
TECT

Paszpen 2. CtpoeHue BelecTsa

17

15

Tema  2: llepnomndeckas  cucrema
3IEMEHTOB B CBETE CTPOCHUS aTOMa.

Omnpoc,
BBIIIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Tema 3: Xumudeckas CBSI3b.

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX NPOoUECCOB

Tema 4: Xummdeckas TEpMOAMHAMHKA H
KHHETHKA.

Omnpoc,
BBITIOJTHE
HHUC U
3armuTa
1al.
paboTsl,




BBITIOJTHC
HHUC
MPaKT.
3aaHUN,
TECT

Paszpen 4. PactBopsl

Tewma 5: PacTBOpEI M X CBOMCTBA.

Omnpoc,
BBITIOJTHC
HHUC U
3aImrTa
1al.
padoTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHUN,
TECT

Paszgen 5. OxucaurenbHo-
BOCCTAHOBHUTECJIbHBIC H
TEKTPOXHMHYECKHE TPOLECCHI

Tema 6: DACKTPOXUMUUCCKUE CHCTEMBI.

Omnpoc,
BBITIOJTHC
HUC U
3aImrTa
1al.
paboTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHUN,
TECT

Paznen 6. OcHOBBI opraHH4YeCKO#l
XHMHH

Tema 7: DNEeMEHTBI OPraHUIECKON XUMHH.

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aaHUN,
TCCT

Pazpen 7. Xumnueckasi HaeHTH(pHUKALHSA
H AHAJIHN3 BEIECTBA

Tema 8: Xwumuueckas uACHTUDUKALNSL
BCIICCTB.

Omnpoc,
BBITIOJTHC
HUC U
3aImrTa
1al.
padoTsl,
BBITIOJTHC
HHUC
MPAaKT.
3aJaHUN,
TECT

3aueTr

Bcero

72

60




4.2 Coodeporcanue OucyuniuHbl

Pa3nen 1. OcHOBHbBIE OHSITHS U 3AKOHBI CTEXHOMETPHH

Jlexuus 1.1. Beeaenue. OcHOBHBIE MOJI0KEHHS H 3aKOHbI

XuMHsI KaKk Hayka, Kak ydeOHas NHUCLUIUIMHA, KaK OTPacib MPOMBIILICHHOCTH, KaK OCHOBA
Hay4YHO-TEXHUUYECKOro IMporpecca. XUMHUUeckas CUMBOJMKA. BakHeliine kiacchl 1 HOMEHKJIATypa
HEOPraHUYECKUX COCTUHEHUH.

Jlekuus 1.2. OcHOBHBIE MOJIOKEHHS H 3aKOHbI

ATOMHO-MOJIEKYJIIPHOE y4eHHe. 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH KPaTHBIX OTHOLICHUH,
3aKOH OOBEMHBIX OTHOIICHWH. DKBUBAJIEHT. 3aKOH SKBUBAJEHTOB. 3aKOH ABOraapo. ATOMHBIE H
MoOJIeKyJIsipHbIe Macchl. KondecTBo BemecTsa. MojisipHass Macca ¥ MOJISIpHBIN 00beM. OnpeneneHue
MOJISIPHBIX MaCC BEIIECTB, HAXOMSAIINXCS B ra3000pa3HOM COCTOSIHUH.

JlaGopaTopHasi padoTa 1.1. OcHoBHBIe 3Tanbl NPOBeJeHHs JA0OPATOPHOI0 NPAKTHKYMA

BeeneHune B XUMHYECKHUN MNpakTHKyM. TeopeTrudeckas 4acTh, 3KCHEPUMEHTAJbHBINA 3Tar,
00paboTka HKCIMEPUMEHTANBHBIX JAaHHBIX. XHMMHYECKHE PEaKTHBBI, TOCy[a, NpaBuia paboTel B
naboparopuu.

JladopaTopHas pabora 1.2. OnpeaesieHne MOJIEKYJISIPHOI MACCHI YIJIEKHCJIOr0 ra3a

H3yyeHne OCHOBHBIX a30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAMU ONpeeNIeHUs] MOJIEKYIISIPHBIX
Macc razo00pa3HbIX BEIIECTB.

Jlureparypa: [1], [2], [6]

Pa3pen 2. CTtpoenue BemecTBa

Jleknus 2.1. Ileppoanyeckasi CHCTEMA 3JIEMEHTOB B CBE€Te CTPOCHHUSI ATOMA

Mogaenu ctpoenus aroma. lIoHATHS O KBaHTOBON MexaHHKe. KBaHTOBO-MexaHMYECKass MOAENb
aroma. KBaHToBble uncia. PacnpeneneHue >A€KTPOHOB B MHOTO3JIEKTPOHHBIX aromax. lIpuHumn
HauMeHnbined sHeprun. Ilpasuna Kneuxkosckoro. [lpunuun Ilaymu. IlpaBuno XyHma. DneKTpOHHBIE
KOH(UTYpALIMKA ATOMOB U HOHOB 3JIEMEHTOB, CITOCOOBI 3aIMHUCH.

Jlexuus 2.2. llepuoanyeckas cucTeMa 3JIeMEHTOB B CBeTe CTPOEHUA aTOMA (Omepekaroiee
o0yueHue)

Bonpocel ni1 caMOCTOSITENBHOTO M3YyUYE€HUsS: MEPUOANYECKAss CHUCTEMA BJIEMEHTOB, CTPYKTypa
MEPUOANYECKON TaOJMUIbl;, MPUYMHA MEPUOAMYHOCTU CBOHCTB XMMHYECKUX 3JIEMEHTOB, aTOMHBIC U
WOHHBIE PAIUyChl, PEAKIHOHHAs CIMOCOOHOCTh BEIIECTB, KHUCJIOTHO-OCHOBHBIE W OKUCIUTENHHO-
BOCCTAHOBHUTEJIbHBIE CBOWCTBA BEIIECTB, AaTOMHOE SIAPO; H30TOMBI U H300aphl.

Jlexums 2.3. XumMuueckasi CBsizb

Teopust xummueckoro crpoeHust. OOpa3oBaHHe XUMHUECKOH CBsI3U. BUabl XMMUYECKOH CBSI3U.
KoBanentHast cBsi3b. BaneHTHOCTh, KOBaJieHTHOCTh. [ ubpummsarus. I[lonsipHOCTE  MOJEKYJI.
JIUTnOoNbHBIN MOMEHT. DJIEKTPOOTPULATENBHOCTb.

Jlexums 2.4. XumMuueckasi ¢Bsizb

Honnas cBsasp. llonasgpusanus nMoHOB. Jlenokann3oBaHHAas XUMHUYECKasl CBs3b. MeTamnueckas
cBsi3b. Bomopoanas cesizb. Cunel Ban-nep-Baaneca. Beruncnenne niunbl qumnossi B Mojiekyse. Pacuer
SHepruM W JUMHBL CBs3U.  OmnpeneneHue Buaa THOPUIM3AIMM BJEKTPOHHBIX OOJAKOB U
MPOCTPAHCTBEHHON CTPYKTYPbI MOJIeKyJibl. OmUCaHHWE MOJIEKYJIbI CJIIOKHOTO BEIIECTBA C TOMOIIBIO
METO/1a MOJIEKYJSIPHBIX opOuTaneil. KommiemMeHTapHOCTS.

Jlureparypa: [1], [2], [6]

Pa3gen 3. O01ue 3aK0HOMEPHOCTH XUMHYECKHUX MPOLECCOB

Jleknus 3.1. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

Brytpennsist sHeprus. OHTponus. JHepreTudeckue AS(PQPEKTl XMUMHUYECKHX  PEaKIHil.
Tepmoxumus. TepMOXUMHUYECKUE PACHETHL.

Jleknus 3.2. XuMHu4ecKasi TepMOAMHAMHKA H KHHETHKA

OHTponusi U €€ HM3MEHEHHe MpH XHUMUYEeCKHX peakiusx. JHeprus [nubb6ca. CranpmapTHbie
TEPMOJMHAMHUYECKHUE BETUYMHbI. XUMHUKO-TEPMOANHAMUYECKHUE PACUETHI.

6



JladopaTopHas pa6ora 3.1. CkopocTh XUMHYECKOI peakiuu

3HAKOMCTBO C KHHETHYECKHMMM 3aKOHOMEPHOCTSMHU IIPOTEKAaHUs XUMHUYECKHX pEeaKIHi.
DKCHepUMEeHTaNbHOE HCCIEOBAaHUE BIMSHUS W3MEHEHHUS KOHLIEHTPALUU Pearupyrolux BeLleCTB U
TEMIIEpaTypbl Ha BpeMs IPOTEKaHUsl PEaKLHil U ee CKOPOCTb.

Jleknus 3.3. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

CxopocTh XMMMYECKON peakLud B TOMOT€HHBIX W TIeTEepPOreHHbIX cucreMax. PDaxTophl,
BJIMSIIOLINE Ha CKOPOCTb peakiuu. MeTonabl peryJlupoBaHUsl CKOPOCTH XMUMUYECKOW peakuu. 3aKOH
neiicteusi Macc. TemmneparypHbiii ko3 uIeHT peakuuu. DHeprus akTupauuu. KaranmsaTopel u
KaTaJUTUYECKHE CUCTEMBI.

Jleknus 3.4. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

HeoOpatumele u obpatumere peaxkiuu. KonebarenbHble peakunud. XUMHUECKOE PABHOBECHE.
Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle [llatense.

JladopaTopHas pabora 3.2. XumMnueckoe paBHOBecHe

Hccnenosanue BIUsSHUSA U3MEHEHUS KOHLIEHTPALIUU pPearpyroIuX BEIeCTB U TeMIIepaTypbl Ha
XHUMHUYECKOEe paBHOBECHE.

Jlureparypa: [1], [2], [6]

Pasnean 4. PacTtBopsnl

Jlexnus 4.1. PacTBopbl H HX CBOHCTBA

Xapakrepuctuka pactsopos. [Ipouecc pactBopeHust. CriocoObl BBIpaXKEHHsI COCTaBa PacTBOpA.
Kpucranner u xpucramnorunapatel. Pactsopumocts. Ilepechinennele pactsopbl. JlucnepcHsie
CUCTEMBI.

Jlexnus 4.2. PacTBopbl H HX CBOHCTBA

BonHble pacTBOpBI 3JIEKTPONUTOB. DJEKTpoJuTHUecKas auccouuanus. CTeneHb M KOHCTAaHTa
mucconnanuu. 3akoH pasOaBieHuss OctBanbaa. CmemeHue HWOHHBIX paBHOBecwid. IloHsitme o
BOJIOPOAHOM IOKa3aTese cpenbl. I unponus.

JladopaTopHas pa6ora 4.1. I'uapoaus cojieit

UzydeHune pa3inuvHbIX THIIOB PEAKIMN THAPOJIN3a COJeH, (PaKTOPOB, BIUSIOIIUX HA YCUIICHHE U
ocnabyieHne ruApPOIIU3a.

Jlureparypa: [1], [2], [6]

Pa3gen S. OxuciuTe 1bHO-BOCCTAHOBUTEIbHBIE U 2JIeKTPOXHMHYECKHE MPOoLecChl

Jlekuus S.1. D1eKTpOXUMHYECKHE CHCTEeMbI

OKHUCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. DIEKTPOXUMHUUYECKHUE MPOLECChl. DJIEKTPOAHbIN
noreHuuan. ['agpBaHUYECKUI 3JIEMEHT.

Jlekuus 5.2. D1eKTpOXUMHYECKHE CHCTEeMbI

DIeKTPOJU3 PacTBOPOB U PACIIaBOB 3JeKTpoauToB. IIpuMenenue anexktponusa. Onpenenenue u
KJIacCU(pUKAIUS KOPPO3UOHHBIX MPOLIECCOB. XUMUYECKast KOPPO3HsL. DIEKTPOXUMHUECKAsT KOPPO3HSI.
3amuTa MeTajuIoB OT KOPPO3HUU.

JladopaTopHas pa6orta S.1. OKHCIUTEILHO-BOCCTAHOBHUTEJIbHbIE PEAKIHA

H3yyeHne OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOWCTB aTOMOB METAJIOB U HEMETAIOB B
3aBUCUMOCTH OT CTEMEeHH UX OKHUCIEHUS U XapakTepa Cpeiibl, B KOTOPOH MPOTEKAET peaKiys.

Jlureparypa: [1], [2], [6]

Pa3gen 6. OcHOBBI OpraHu4ecKoil XMMHH

Jlexuus 6.1. D1eMeHTbI OpraHu4ecKoil XHMHH

Teopusi CTpOCHHS OpPraHUYECKHX COENMHEHHH, KIacCU(pUKALUS pPEareHTOB U peakuud B
OpPTaHUYECKOW XHMMHUHU. YTIeBOAOpPOABl M HX mpousBoaHblie. CocTtaB, CBOWCTBA W mepepadoTKa
OPTaHUYECKOrO TOTLTUBA.

Jlexuus 6.2. J1eMeHTBHI OPraHu4YecKoil XHMHHU

Crtpoenne u cBoiictBa mnonumepoB. Osuromepsl. CrnocoObl uX moNyudeHHs, (Qu3nUecKue
XapaKTEPUCTHKH OPraHMYECKHUX BEIECTB. MaTepHraibl, OJyd4aeMble HA OCHOBE ITOJIUMEPOB.

7



Jlureparypa: [1], [2], [6]

Paszpen 7. Xumuueckast HAeHTH(PUKALUA H AHAJIU3 BelleCTBA

Jlexkums 7.1 Xumuueckasi HieHTU(PUKALMS BelleCTB

AHanuTHueckue peakiuu. PeareHtsl m peakTtuBbl. I 'pynmosele peareHTsl. Crneundudeckue
peakunu. KauecTBeHHBIH aHAIN3, CHCTEMATUYECKHA U TPOOHBIN aHAIN3.

KonuuecTBeHHbIl aHAIU3 BewecTB. MeTonbl KOJIUYECTBEHHOIO aHanu3a. I’ paBUMETpUYECKU U
TUTPUMETPUYECKUN aHanu3. MHCTpyMeHTanbHbBIE METOABI AHATIN3A.

JladopaTopHas pabora 7.1. KauecTBeHHbIe peaKUH HA HOHBI

HzydeHne Ka4eCTBEHHBIX PEeaKLUil OCHOBHBIX KATHOHOB U aHHOHOB. O3HaKOMIIEHHE C APOOHBIM
AHAJIM30M KaTHOHOB U AHUOHOB.

JladopaTopHas pabora 7.2. ’KecTkoCTh BOABI

3HAKOMCTBO C BHIAMH JKECTKOCTH BOZBI, THTPUMETPUUYCCKUMH METONAMHU ONpeaesieHust oOmen
JKECTKOCTH U COJIePKaHUs B BOAE MOHOB KaJlbLUs U MarHus

Jlureparypa: [1], [2], [6]

S YueOHo-MeTOoAHUeCKOE 00ecTieyeHHe AJIsI CAMOCTOSITeIbHOI padoThl 00yyaromuxcs

5.1. Bueayoumopnas camocmosmeivHdas paboma cmyoOeHmos

B nenom BHeaynuTOpHAs CaMOCTOSITENbHASL padOTa CTYACHTA MPU U3YYCHUH Kypca BKIIFOYAET B
cedst cnenyromue BUabI padoT:

— ipopaloTKa (U3y4eHHE) MATEPUAIIOB JIEKIUH,

— YTeHHEe U MPopadOTKa PEKOMEHIOBAHHON OCHOBHOMW U TOTIOJIHUTENIbHON JINTEPATYPHI,

— MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM;

— TMOUCK | MpopaboTka MaTepuasoB u3 MHTepHET-pecypCcoB, HAYUHBIX ITyOIHUKALIHIH;

— MOATOTOBKA K 3aIUTe JaDOPaTOPHBIX PadoT;

— NOJATrOTOBKA K TECTUPOBAHUIO;

— MOJATOTOBKA K TEKYIIEMYy U UTOTOBOMY (TIPOMEXKYTOUYHASI aTTECTALNsI) KOHTPOJIIO 3HAHUH 110
IVCLIUTUIAHE.

OcHOBHast [ONISl CaMOCTOSITENIbHOW pPabOThI CTYAEHTOB MPHUXOIUTCS HA TOATOTOBKY K
7a0opaTopHbIM padoTaM W HMX 3alIHUTe, TEMAaTHKAa KOTOPBIX TOJHOCTBIO OXBATHIBAET COACPIKAHHE
kypca. CamocrositenpHass paboTa 1O TOATOTOBKE K JIADOPAaTOPHbIM paboTaM M HUX 3alIUTe
NpeArnonaraeT yMeHue padoTaTs ¢ NepBUIHON HHPOPMALTHEH.

CamocrosiTenbHas padoTa CTYIEHTOB MO pa3fesaM Kypca BKIIOYAET:

PaboTa ¢ KOHCIEKTOM JIEKLIUI 1 PEKOMEHIOBAaHHOM JuTepaTypoi (1 1 JOmoNHUTEbHAS).

ITonroroBka MaTepuasioB K KOHTPOJBHOMY ONPOCY IO HM3YYEHHBIM TeMaM, J1abopaTOpPHBIM
3aHATHUSAM, TECTOBBIM IPOBEPKAM 3HAHHH, 3amnTe JJaOOPAaTOPHBIX paboT, TUAIOTaM C MPEToAaBaTeIeM
U Y4aCTHMKaMH NPOBEPKU 3HAHUI MO pasfenam Kypca.

6 ®oHA OLIEHOYHBIX CPEACTB /JIs1 MPOBeAeHHs MPOMEKYTOYHOH aTTecTauly 00y4aromuxcs
nmo AMCUHHUIIJIMHE

cI)OH,[[ OLCHOYHBIX CPEACTB AJIA MPOBCACHUA HpOMe}KYTO‘{HOfI aTTeCTaluu O6yLIaI'OH_[I/IXC$I I10
JAUCIHTUITIIMHE «XUMHASD» NPEACTABJICH B MPUIIOKEHUHU K pa6oqei/'1 nporpamMmme IUCHUIIIMHBI U BKJIFOYACT
B ceOst:

- TepevYeHb KOMIIETEHIMH C YKa3aHWeM 3TarnoB MX (OPMHPOBAHUS B MpPOLECCE OCBOCHUS
00pazoBaTeNbHON MPOTPAMMET,

- ONHMCaHWe ToKazaTejiell U KPUTCPUCB OLCHUBAHUA KOMHeTeHL[I/Iﬁ Ha PAa3JIMYHBIX JTamax HMX
(hopMUPOBaHMS, ONIMCAHUE IIKAJT OLICHUBAHUSI,

- TUIIOBBIC KOHTPOJIbHBIC 3aAaHUA WU MaTCPHAJIbI, HeO6XOI[I/IMbIe AJI1 OLIC€HKH 3HaHPII>i, }’MGHI/II\/'Ij
HaBBIKOB M (WJIN) OMBITA AESITEIBbHOCTH, XaPAKTEPU3YIOLINX 3TaIbl HYOPMUPOBAHHS KOMIETEHLIHIH;

- METOAWYECKHE MaTepuasbl, ONPEAeNAIOLINe MPOLenypbl OLECHHBAHUS 3HAHUN, YMEHUH,
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HABBIKOB U (WJIN) ONBITA AESITEIbHOCTH, XaPaKTEPU3YIOLINX 3TaIbl (POPMHUPOBAHHS KOMIETECHLIHH .

Bonpocs! s npoBeaeHHsI TPOMEKXYTOYHOH ATTECTALIMH 1O AUCUMIIIMHE (IK3aMeH)

1. OcHOBHBbIE MOHATHS XUMUU: aTOM, MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT, IPOCTO, CIIO’KHOE
BELIECTBO.

2. 3aKOH COXpPaHEHHUs MaCChl BELIECTB.

3. 3aKOH MOCTOSTHCTBA COCTaBa.

4. 3aKkoH KpaTHBIX OTHOLICHHH. 3aKOH OOBEMHBIX OTHOLIEHHH.

5. 3axoH ABoraapo. MonbHBIH 00BbeM.

6. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

7. Ilepnonnueckuil 3aKOH U CTPYKTypa NEPUOJUUECKON CUCTEMBI.

8. H3meHeHUe CBOHCTB 3JIEMEHTOB B MAJIBIX M OOJIBIINX TIEPUOAAX.

9. Mogenu cTpoeHust aToMOB. X AOCTOMHCTBA U HEAOCTATKH.

10. /IBoHCTBEHHas MPUPOMA 3JIEKTPOHA.

11. Ksanroseie uncna. [Topsaok 3an0IHEHUS SJEKTPOHHBIX 000JI04YEeK aToMa.

12. BaneHTHbIE COCTOSIHUS 3JIEKTPOHA.

13. DHeprus HOHM3ALMU U SHEPTHS CPOJICTBA K AJEKTPOHY. DJIEKTPOOTPULIATENbHOCTD.

14. 3akOHBI TEPMOXUMUHU. DHTAJIBITHA.

15. Dutponus. Dueprus 'udoca.

16. CkopocTh XMMHUYECKUX peakLuil. PakTopsl, BIUSIOIINE HA CKOPOCTb PEAKLIUU. 3aKOH
JNENCTBYIOLIUX MacC.

17. Teopust aKTUBALIMU XUMHUYECKON peaknuu. AICOpOILUs U KaTalus.

18. OOpaTUMOCTh XUMHUYECKUX pPeaKLUi. X UMHYECKOE PAaBHOBECHE.

19. Ilpunuun Jle-IlaTtense. @akTOpBhl, BAUSAIOINAE HA CMELIIEHUE XUMUYECKOTO PABHOBECHSI.

20. KoBajeHTHasi XUMHUYECKast CBsi3b. MeTon BajieHTHbIX cBsi3eil. CriocoObl 00pa3oBaHust
KOBAJICHTHOH CBSI3H.

21. Metoa MOJNIEKYJISIPHBIX OpOUTATIeH.

22. NoHHas cBs3b.

23. MexMonekysipHOe B3auMoencTeue. BonoponHas CBs3b.

24. Bunbl rHOpUIU3aLUA ATOMHBIX OpOUTAJIEH.

25. Pactopsl. O0mue cBOICTBAa pacTBOPOB. PacTBOPUMOCTD BEIIECTB.

26. CrocoObl BIpaXKEHUsST KOHIICHTPAIMI PACTBOPOB.

27. Dnexrponutudeckas auccounanysi. CuibHbIE U cabble SIEKTPOIUTHL.

28. @akTOphl, BAUAIOLINE HA DJIEKTPOJUTUUECKYIO auccounanuto. KoHcranTa u creneHb
JUCCOLIALIUH.

29. Jluccoumauus Boabl. BonopoaHblii mokasaTesb Cpeabl.

30. I'mpponus coneil. PakTophbl, BIUAIOLUINE HA TUAPOJINS.

31. JlucnepcHoe coCTosiHME BelnecTBa. [lucnepcHbie CUCTEMBI.

32. TagpBaHWYECKHIA DJIEMEHT. Y CTPOMCTBO U MPUHIUT PAOOTHI.

33. Psapg HanpsikeHHN METaIoB. DJIEKTPOIHbIE TOTEHIINAIBL.

34. Dnextponu3. 3aKOHBI HIEKTPOJIN3A.

35. Koppozusi. CriocoObl 3aIIHUTHI.

36. OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIE peakiyu (mpuMepsl). CteneHb okucienus. [TonsTus
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE, BOCCTAHOBJICHHUE.

37. OOuiue MOHSATHUS U MOJOKEHHS] KOJMYECTBEHHOTO aHain3a. Peakiinu, HCroib3yeMble B
TuTpuMeTpun. TpeboBaHMs K HUM.

38. OcCHOBHbIE COCTABIISIOIINE TUTPUMETPUUECKOH CUCTEMbIL. TUTPAHTBL, UX MPUTOTOBJIEHUE U
CTaHAAPTHU3ALUS.

39. Teopus CTpOCHUSI OPraHUYECKUX COCTUHEHUN.

40. Knaccuduxanms peareHToB U peakuuil B OpraHMYECKOW XUMUH.

41. Omuromepsl. CTpoeHue u cBoicTBa NOIHMepOB. CIIOCOOBI MX MOMYYESHHUS.

42. Tlomumepsl. CTpoeHHe U cBoicTBa MonuMepoB. CriocoObl X IMONTyYEHHS.
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43, XuUMHYECKHE BOJOKHA U IJIACTMAacChl. XUMHUYECKHUE CBOMCTBA.
44. Bunel opranndeckoro Torumsa. Ero cocras u nepepabotka.

7 PexomeHayemasi qutepatypa

7.1 Ocnoenasn 1umepamypa:

1. I'muaka H.JI. Obmras xumust: Yuaeb. nocodue. — M.: UnTerpan-IIpecc, 2003. — 728 c. (94
9K3.)

7.2 [lononnumenvnan iumepamypa:

2. Koposun H.B. O0mas xumus: yaeOnuk. — M.: Beicmas mkomna, 2000. — 558 ¢. (64 3k3.)

3. 'muaxa H.JIL 3apaun u ynpakHerus mo odmel xumun: yaed. nocodbue. — M.: UnTerpan-
Ipecc, 2008. — 240 c. (8 3x3.)

4. Epoxun IO M. Xumus: yueOnnk. — M.: Akanemust, 2005. — 384 c. (43 5k3.)

5. T'abpuensH O.C. IlpakTukym o od1ieid, HEOpraHMYECKONW U OPraHMYECKOW XUMUH: yueD.
nocobue. — M.: Akagemust, 2007. — 256 ¢. (15 3k3.)

7.3. Yueono-memoouueckan 1mumepamypa

6. JIsannz0epr P.A., Caymkuna JI.H. JIabopaTopHbIi MPaKTHKYM IO OOIIeH U HEOPTaHUIECKOM
xumuu. Y. I. YuyeOHo-meronmueckoe nocodbue (mpaktukym) / P.A. Jlsun36epr, JIH. Caymkuna. —
Ilerponasnosck-Kamuarckuii: Kamuatl TV, 2008. — 105 c.

7. Caymkuna JLH., JIsug36epr P.A. Xumusa. OcHOBBI OOINei W HEOPTaHUYECKON XUMUM:
Iporpamma Kypca U METOJUYECKHUE YKa3aHUs K U3YYCHUIO TUCLIMILIUHBI IS CTYIE€HTOB HAMPAaBJICHUN
noaroroBku  022000.62 «3Okonorus u  npupomomnoss3oBaHue», 280700.62 «TexnochepHas
6ezonmacHocte»,  280100.62  «IIpupomoobycTpoiicTBO W BOmomoJb3oBaHue»,  151000.62
«TexHomornyeckne MamuHel W oOopymoBaHue», 111500.62 «IIpombiiieHHOE PBHIOOIOBCTBOY,
260100.62 «IIpoaykThel MUTaHUS >KUBOTHOIO IpoucxoxaeHus», 260100.62 «lIpoaykTel nutanus us
pacTUTENBHOrO  Chipbsi», 141200.62 «XonoguiabHas, KPUOT€HHAss TEXHUKA M CUCTEMBI
xu3HeobecneueHus», 223200.62 «Texuuueckas pusukay, 220400.62 «VnpaBieHHe B TEXHUYECKHX
cucremax» u cneunanpbHocTedl 180403.65 «CynoBoxknenue», 180405.65 «3Okcmnyarauus CyIOBBIX
SHEPreTUYEeCKUX YCTaHOBOK», 180407.65 «DkcrmyarTaius Cy10BOTO 3JIEKTPOOOOPYIOBAHUS U CPENICTB
aBTOMATHKM» OYHOH U 3a04HOI (opMm oOyuenust — I[lerponasnosck-Kamuarckuii: Kamuatl TY, 2013.
-52.

8 Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH « UHTepHET»

Kypuan «Xumus u XKusub - XXI Bek» [Dnextponnsiii pecypc]. — URL: http://www.hij.ru

Mup xumuu [Dnektponssiii pecypc]. — URL: http://chemistry.narod.ru

DKCIepUMEHTANIbHAS XUMUSA [DnexkTpoHHBbII pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem 1 html

9 MeToguueckne yKa3aHHus AJsl 00Y4AOUIUXCS 110 0CBOEHHIO JUCIHILIHHBI

Meroauka TmpenonaBaHUs UCUMIUIMHBI TMPEATIONAraeT YTEHWE JICKIUH, MPOBEACHUE
1ab0paTOPHBIX 3aHSITHH, TPYIIOBBIX M HHAWBHAYAJbHBIX KOHCYJBTAI[MH MO OTAEIBHBIM BOIPOCAM
mucturuinHbel.  [IpenycMoTpeHa camocTosiTenbHasi paboTa CTYNEHTOB, a TakKXke MPOXOKIACHHE
ATTECTALMOHHBIX UCITBITAHUI MPOMEKYTOYHON aTTECTALIUH.

Ha nexumsix paccMaTpuBarOTCA KOHLICTITyaJbHBIE BOMPOCHI XUMHUH. OCHOBHBIE TOHSTHS U
3aKOHBI CTEXHOMETPHH, CTPOCHHE BEIIeCTBA, OOIIMe 3aKOHOMEPHOCTH XHMHUYECKHUX MPOLIECCOB,
CBOICTBa PAacTBOPOB, 3JICKTPOXUMHUYECKHE IMPOLIECCHl U CHUCTEMbI, TEOPUS XUMHUYECKOTO CTPOCHHUS
AM. BbytnepoBa, pas3iMyHBIE KJIaCChl OPTAaHMYECKHUX COENMHEHUM W WX CBOHCTBA, OCHOBBI
XUMHUYECKOTO aHAIN3a W UACHTH(DUKAIINN BEIECTB.

Ienbro mpoBeneHust TaOOPATOPHBIX 3aHSATHUH SIBISIETCS] 3aKPEIUICHUE TEOPETHUYECKUX 3HAHUHI
CTYZI€HTOB, TIOJIYYEHHBIX UMU B XO€ U3yUYCHUS AUCIUIUIMHBI HA JIEKLHSIX U CAMOCTOSITENIbHO. 3aHSTHS
1ab0OpaTOPHOTO THIA BKIOYAIOT B ceOsl CINENyrOIINe JTambl. HU3YYEHHE TEOPETHYEeCKOH YacTu
nabopaTopHOi pabOThI, KOHCIIEKTUPOBAHHUE XOA BBITIOJIHEHUS JTa00OpaTOPHOU PabOThI U MPOBEACHUE
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JInis IpOBeNeHuUs 3aHATHH JIEKIIMOHHOTO TUIIA, TPYMIIOBBIX U HHAUBUAYAJIBHBIX KOHCYJIbTALINH,
TEKYIIEro KOHTPOJISI U MPOMEXKYTOUHOH aTTeCTallMu UCTONb3yeTcst yuebHas ayautopust 7-206 nubo
APyTHE COTIACHO YTBEPIKAEHHOMY PACITUCAHUIO YUEOHBIX 3aHITHHA.

ITpu npoBeaeHnn 1a0OPATOPHBIX pabOT HCIIONB3yeTCs TabopaTopus 00Iel U HeOp rAHMYECKON
xumuu x/k-11 b Ha 16 mocagoYHBIX MECT; KJIacCHAas OCKA, BBITSDKHOMW 1mkad;, OaHs BOISIHAS, TUIMTKA
ANEKTPUUECKAs, HMHCTPYMEHTHI (IUTATUBBL, JAEpIKaTeNd [JIsI NPOOMPOK THUTEJbHbIE IIMIILBI),
naboparopHass mocyna (OOpeTkH, COHPTOBKH, KAMENbHUIbI, THIJIH), XUMUYECKHE PEaKTHBBI,
nepuoguueckas radnuua /. 1. Menneneesa.

Jns  camocTosiTeNnbHONW padoThl 0O0yHaAIOIMUXCsT HCMIOJIB3YIOTCS KabwHeThl 6-214 u 6-314;
KaXIblii O0OpPYHOBaH KOMILIEKTOM Y4eOHOH MeOenu, ABYMsI KOMIIBIOTEPAaMH C JOCTYIIOM B
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» U B 3JEKTPOHHYIO HH(OPMAILIHOHHO-
00pa3oBaTENIbHYIO Cpeay OPTaHU3ALNH, TPUHTEPOM U CKAHEPOM.

IIpn M3ydeHUM IUCIMIUIMHBI HUCmodb3yercst Oubmuoreunbiid ¢orny Kamuarl TVY: yueOnukw,
yueOHbIe T0COOUs1, TEPUOAMUECKUE XKy PHAIIBL, SJIEKTPOHHBIN PECypC; pa3aTOUHbII MaTepHal.
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JlonoHeHHsI U H3MEHeHUs1 B padoueil mporpamme

JlonoHeHHsI U U3MEHEeHHUsI B padoyeii mporpamme 3a / y4eOHbIil rog
B pabouyrwo mnporpaMMy mnoO IHCLUILIHHE IUIsl HaIlpaBlIeHUs
MOATOTOBKH (CIIELIUATIbEHOCTH) BHOCSITCSI CJIEAYIOLINE OTIOJHEHUS] U U3MEHEHUS

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(momxnOCTB, @.M.O., monnuce)
Pabouast mporpaMma nepecMoTpeHa 1 0A00peHa Ha 3acenanuu Kadenpsl
«_ » 202 r
3asenyrouuii kadenpoit

(moamuce) (©HN.0)
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