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1 Ileu 1 3aaun y4eOHOM AUCHUTIMHBI

Ilenb  ocgoeHusi [UCUUIUIMHBI «XUMHUSI» — [JaTh CTyJeHTy 0a30Bble 3HaHWS TI0
dbyHIaMeHTa/IbHBIM pa3fieflaM XUMUA B oObeme, He0OXOAWMOM [ijis OCBOeHUsI (U3UUeCKHX,
TeXHUUECKHX M 5KOJIOTMUeCKMX OCHOB IPU M3yUYeHUM JUCLIUIIIMH POogeCCrOHaIbHOI0 LIMKIA.

3adauu u3yueHus JWCLUIUIMHBI «XUMHsI»: CHCTeMaTu3allysi, 3akKpervieHue, yriyOsieHue
TeOpeTUUYeCKHUX 3HAHWH T0 XUMUH; NTpUoOpeTeHre YMeHUH HUCTI0Ib30BaTh MPU U3YYeHUH JUCLIATUINH,
B CBOEM MPOU3BO/ICTBEHHOM /leATeNIbHOCTH JOCTH)KEHHsI XMMHUU, MeTO/Ibl XUMHUYECKOT0 UCC/Ie/l0BaHuS;
OBJIajleHMe  TpAaKTUYeCKUMU  HaBblKaMM  XMMMUECKOTO  SKCIIepUMeHTa  [Jyid  pelleHust
npoeCcCHOHAILHBIX 3a/lay; OBJIaJleHUe HaBbIKaMK XMMHWUYECKHX PacueToB MPUMEHUTE/BHO K 3a/lauam
npoeCcCHOHABHOM IeATe/TbHOCTH, Pa3BUTHeE HABBLIKOB CAMOCTOSITE/IbHOM paboThI.

MeTtoauKa mperofiaBaHus [JaHHOW AMCLIMIUIMHBI TIpejriosiaraeT YTeHWe JeKLui, MpoBe/ieHre
nabopaTopHbIX paboT, MHAWBH/YaTbHBIX KOHCY/IBTALMM TI0 OT/e/bHBIM (Hanbosiee C/I0’KHBIM) TeMaM
JUCLIUI/IVHBL.

JIeKUMM TIOCBAIIAIOTCS PaCCMOTPEHHI0 Hanbosiee Ba)XKHBIX BOMPOCOB: OCHOBHBIM TOHSTHSM;
TeopeTHYeCKUM BorpocaM XuMuM. Ha 1abopaTopHBIX 3aHATUSIX CTYZeHTbl OCBAaUBalOT HAaBBIKU PAOOTHI
B XMMHUUECKOM 71abopaTtopuy, OB/IaZieBal0T OCHOBHBIMK MeTOJAMH XUMUYEeCKOTO aHa/r3a.

CamocrosiTenibHasi paboTa CTyjleHTa 3ak/ouaeTcss B CUCTeMaTHueckoW TmpopaboTke
TEOPeTUUYeCKOr0 MaTepHasa, TOATOTOBKe K BBIMOJHEHHIO J1abOpaTOpHBIX paboT M WX 3alUThI,
pellieHue 3a/au.

st peanu3aluyl KOMITETEHTHOCTHOTO TIO/IXOZAa B y4eOHOM TIpoljecce TpeyCMOTPEHO
WCTI0/Tb30BaHNe aKTUBHBIX U MHTePAKTHUBHBIX ()OPM TPOBeJieHUsl 3aHSATHI: orepexxarolijee o0ydeHue,
TPYIITIOBOE BHITIOJIHEHHE 1ab0paTOpHOM paboThl, 0OCYyK/IeHHe IO/yYeHHBIX pPe3y/bTaToB, JEeKLWH-
Tipe3eHTaluy, IPOCMOTP U 00CYy KeHre HayUHO-TIOMYJISIPHbIX (PUIbMOB, TBOPUYECKUe 3a/laHusl.

2 TpeboBaHus K pe3y/IbTaTaM 0CBOEHHS JUCIIUTI/THHBI

[Tporjecc u3yueHusi AUCLIMILIMHBI HarpaB/ieH Ha (pOpMUpPOBaHUE KOMITeTEHL[MI:

— C1I0cCOOHOCTH pelaTh THIOBbIE 33/jaui MPOo(eCcCHOHANTBHOM /IesTeTbHOCTH Ha OCHOBE 3HAaHUN
OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKMX M eCTeCTBEHHbIX HayK C MpUMeHeHHWeM WH(OpPMalOHHO-
KOMMYHHUKALMOHHBIX TexHonoruu (OITK-1).

[TnanupyeMble pe3y/bTaThl 00y4eHUs M0 AUCLUIUIMHE, COOTHeCeHHble C yCTaHOBJIEHHbIMU B
nporpamMme OakasaBpraTa MHAWKAaTOPaMH JOCTYDKeHHUs] KOMITeTeHLUH, TIpe/ICTaB/IeHbl B TabuIle.

Tabauya — IlnaHupyemble pe3yibmambl oOyyeHus no OuCYuniuHe, COOMHECEHHble C
CIMAHOB/IEHHbIMUM B NporpaMMe 6akasiaBpuaTa MHAMKATOPaMu JOCTMMKEHWUS KOMMETEHLMN
Ko Haumenos | Kog v HauMeHOBaHue Ko
A aHue VH/IKaTOopa ITnanupyeMslii pe3ynbTaT 00yueHus Mo A
KOMIIeTe TI0Ka3aTeJis
KOMIIETEHI] JOCTHKEeHMsI JUCLIUILIMHE
HIUN OCBOEHMUs
uu KOMITETEHLIUM
OINK-1 | CriocobeH |171-1op.: 3naer 3HaTh: XMMUYECKHE MT0JIOXKEeHHS U 3aKOHBI, 3(OIIK-1)1
PellaTh |gcHOBHBIE 3aKOHBI NIePUO/IMYECKYIO CUCTEMY 3/IEMEHTOB B CBeTe
TUIIOBBIE |MaTeMaTHUeCKUX U CTPOEHHUs aTOMa; PeakLjUOHHYIO CIIOCOOHOCTb
33]a4  |ecTeCTBEHHBIX HAyK ¢  |[BEUIECTB; KMCTIOTHO-OCHOBHbIE M OKUC/IUTE/IbHO-
pOhECCHO ypyveHeHreM BOCCTaHOBUTEJIbHbIE CBOMCTBA BEILeCTB;
HANILHOK | y1chopMarioHHO- XUMHUYECKYIO CBSI3b, KOMILIEMEHTapHOCTb,;
AEAT/TBHO |k OMMYHUKALMOHHBIX | XMMUYECKHe CHCTeMbl; XMMHYeCKYHO 3(OIIK-1)2
CTH Ha  |1exHOMOrMH, TEPMO/IMHAMUKY ¥ KWUHETHKY; TEOPHUIO CTPOEHUS
OCHOBE  |cpg3aHHBIX C OpraHUuYeCKUX COeJMHeHHH, K/1aCCU(PUKALMI0
3HAaHUH  |pogeccroHanbHoil — |PeATeHTOB M PeaKIii B OPraHYeCKoH XMMHM;
OCHOBHBIX | negreTEHOCTBIO CBOMCTBA MOMMEPOB U OJIMFOMEPOB U CTIOCOObI
3aKOHOB X T0/TyYeHUsl; XUMUUECKYI0 UIeHTU(DUKALIIO
MH'ZOHK—l: Ywmeet
MaTemMaTh4 BelLleCTB. Y(OIIK-1)1
NPUMEHATD 3aKOHBI
eCKHX U YMeTb: KOIMYECTBEHHO ONUChIBATh PEaKLUH
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TpeBpallleHys]; paCCUUTHIBATh KOJIMUECTBEHHOE
cojiepKaHre PaCTBOPEHHOTO BelleCTBa,
OCMOTHYECKOTO /IaB/IeHUsI paCTBOPOB, ckopocTh | Y(OITK-1)2
XUMHUYECKHX peakLUi U UX HarlpaB/eHHOCTb;
oripefie/IiTh TePMOAUHAMUYECKIe
XapaKTePUCTHKUA XUMUYECKUX pPeakluid U
paBHOBeCHbIe KOHLIEHTpal[UH; ONpeJeisTh

eCTeCTBeHH
BIX HayK C (MaTeMaTU4eCKuX U
TIpUMeHeH |eCTeCTBEHHBIX HayK C
WeM  |IpUMeHeHUeM
nHhopMar] [uH(OpPMaI[MOHHO-
WOHHO- |KOMMYHMKAL[MOHHBIX

N OCHOBHBIE (PM3UUeCKHe U XUMUUeCKUe B(OIIK-1)1
KOMMYHUK [TeXHOJIOTUH B
.  |XapakTepuCTHUKU OpraHWYeCKUX BelllecTB.
allMOHHBIX |IpodeCcCOHaTbHOU .
BragieTb: HaBbIKaMH PabOThI B XUMUUECKOH B(OIIK-1)2

TeXHOJIOTHU | ieATeTbHOCTU
N J1abopaTopyK; HaBbIKAMH MPOBEIEHHS] OCHOBHBIX

u
METO/0B XMMHWYECKOT'O aHa/IM3d U OIIpeeIeHrs
XHMUUECKHX TMOKa3aTesei.

3 MecTo AMCLUILIMHBI B CTPYKType 00pa3oBaTe/IbHOI NPOrpaMMbl
YuebHast AUCUMITIMHA «XUMUS» SIBJIIETCS AMCLMIUIMHON 00s13aTe/IbHOM YacTH B CTPYKTYpe
obpa3zoBareyibHOI MTPOTrPaMMBbI.

4. CopeprxaHue JMCLUILIMHBI
4.1 Temamuueckuii naaH OuCyun/auHbl
3aouHas ¢popma obyueHus

o KoHnTakTHas paboTa o
S | 1o BUfaM yuebHbIX % ° ==
m = 3aHSATUN s g =
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Pa3pen 1. OcHOBHBbIe MOHATHUA U 3aKOHbI 9 1 1 ) ) 8
CTeXHOMeTpHHU
Tewma 1: Beegenure. OCHOBHBIE ITOJIOXKEHUS Ormpoc,
Y 3aKOHBI. BBITIOJ/THE
HUe U
3alura
nab.
9 1 1 - - 8 paboThI,
BBITIOJIHE
HUe
TIPaKT.
3a/laHuM,
TeCT
Paspen 2. CTpoeHue BemecTBa 18 2 1 - 1 16
Tema  2: [Ilepuoguueckass  cucTeMa Orpoc,
37IeMEHTOB B CBeTe CTPOEHUsI aToMa. BBITIOJIHE
HUe U
3aIuTa
nab.
10 2 1 - 1 8 paboThI,
BBITIO/THE
HUe
TpakKT.
3a/laHul,
TeCT




Tema 3: XumMnueckasi CBSI3b.

Ompoc,
BBITIOJIHE
HUe
MpaxKT.
3a/IaHUH,
TeCcT

Pazpen 3. O0mue 3aKOHOMEPHOCTH
XUMHYECKHX MPOLeCcCoB

Tema 4: Xumuueckass TepMOJVHaMUKa U
KWHEeTHKa.

Omnpoc,
BBITIOJIHE
HUe 1
3aIuTa
nab.
paboThl,
BBITIOJTHE
Hue
TIPakT.
3a/laHuM,
TecT

Pa3pen 4. PacTtBopsbI

Tema 5: PacTBophI 1 UX CBOMCTBA.

Onpoc,
BBITOJIHE
HUe U
3alUTa
n1a0.
paboThI,
BBITTIOJIHE
HUe
TIPaKT.
3a/IaHUH,
TeCcT

Pazgen 5. OKuc/MTe/1bHO-
BOCCTAaHOBHUTE/IbHbIE H
/IEKTPOXUMHUUYECKHe MPOoLeCChl

Tema 6: DneKTpoXUMHUUECKHE CUCTEMBI.

Ompoc,
BBITIOJIHE
HUe 1
3amura
nab.
paboThI,
BBITIOJIHE
Hue
TPaKT.
3a/laHui,
TecT

Pa3pgesn 6. OCHOBBI OpraHHUeCcKoOu
XUMMH

Tema 7: D1leMeHTBI OpraHu4eCcKol XUMHH.

Onpoc,
BBITIOJIHE
HUe
TpakKT.
3a/laHul,
TecT

Pazpen 7. Xumuueckasi ueHTH(UKAIUA
¥ aHa/Iu3 BelljecTBa

Tema 8: Xumuueckasi wupaeHTHDUKALMSA

Onpoc,




BEIL[eCTB. BBITIOJTHE
HUe U
3amura
nab.
paborThl,
BBITIOJ/THE
HUe
TPaKT.
3a/IaHUH,
TeCT

3ayer 4 4

Bcero 72 8 6 - 2 60

4.2 CodepxcaHue oucyunauHbl

Pa3pen 1. OcHOBHBIE IOHATHA U 3aKOHBI CTEXUOMETPUH

Jleknus 1.1. BBegeHue. OCHOBHbIE MO/I0)KeHHA U 3aKOHbBI

XuMUsl Kak Hayka, Kak ydyeOHasi AUCILUIUIMHA, KaK OTpac/ib TIPOMBIIIJIEHHOCTH, KaK OCHOBA
HayuHO-TeXHUUECKOro Tporpecca. XUMUueckas CUMBOJIMKA. BakHelllllMe KiacChl U HOMEHK/IAaTypa
HeOpraHuYecKux coeIMHeHUM.

Jleknus 1.2. OcHOBHbI€ I10/10)KeHHA U 3aK0HbI

ATOMHO-MOJIEKY/ISIPHOEe ydeHHe. 3aKOH TTOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOILLEHUM,
3aKOH OOBEMHBIX OTHOIIEHWH. ODKBUBA/JEHT. 3aKOH SKBUBA/JEHTOB. 3aKOH ABOrajpo. ATOMHbIE U
MoJIeKyJIsIpHbIe Macchl. KonmuuecTBo BeljecTBa. MosisipHast Macca U MOJISIpHBIN 00beM. Oripe/iesieHue
MOJISIPHBIX MacCC BeIl[eCTB, HaXO/SAIIUXCS B Ta3000pa3HOM COCTOSIHHH.

JIabopaTtopHas pa6ora 1.1. OcHOBHbIe 3Tanbl MPOBe/ieHNs J1a00pPaTOPHOro MPAaKTHKyMa

BBeseHve B XUMMUECKUM TMpakKTUKyM. TeopeThueckasi 4acTb, SKCIIePUMEHTAJbHBIA 3Tarl,
00paboTKa 3KCIepUMEHTabHBIX [aHHBIX. XHWMHUECKHe peaKkTHBBbI, TOCy/Ja, MpaBWia paboThl B
sabopaTopumu.

JIaGopaTopHas padota 1.2. OnpejaeseHne MOJIEKY/JIAPHOM MacChl YIJIEKHC/I0TO Tra3a

N3yueHrie OCHOBHBIX I'a30BbIX 3aKOHOB, 3HAKOMCTBO C METO/AMH OIpeZie/IeHUs] MOJIeKY/ISIPHBIX
Macc ra3000pa3HbIX BEIIECTB.

JIuteparypa: [1], [2], [6]

Pa3pgen 2. CTpoeHue BelecTBa

JIeknus 2.1. [lepuoguueckasi cucremMa 3/ieMEHTOB B CBeTe CTPOEHHUs aToOMa

Mogenu ctpoeHus atoma. [ToHATHS 0 KBaHTOBOM MexaHHKe. KBaHTOBO-MexaHHWYecKasi MOJie/b
atoMa. KBaHTOBble uwc/a. PacripefiesieHrie 371€KTPOHOB B MHOI'O3JIEKTPOHHBIX aTomax. [IpuHLmn
HauMeHbllleld 3Heprun. [IpaBuna Kieukosckoro. IMpunimn IMaynu. IlpaBuno XyHzaa. SneKTpPOHHbIe
KOH(UTryparj aTOMOB ¥ HOHOB 3/IEMEHTOB, CITOCOOBI 3arKCH.

Jlekuus 2.2. Ilepuoanueckas cucTeMa 3/1eMEHTOB B CBeTe CTPOeHHsI aToMa (ormepe’karolee
o0yueHue)

Borpoce! 11 caMOCTOSITeNIBHOTO M3y4YeHUs: MeprhouuecKasl CUCTeMa 3/IeMEeHTOB; CTPYKTypa
MepUOIUUEeCKON Tab/UIbl; TIPUUYMHA TIEPHOJUUHOCTH CBOWCTB XUMHUECKUX 3/IEMEHTOB; aTOMHbBIE W
VOHHBbIE Pa/INyChl; PeakKlMOHHAsh CIOCOOHOCTh BeIeCcTB; KHUC/IOTHO-OCHOBHbIE U OKHUC/IUTE/IbHO-
BOCCTaHOBUTEJ/IbHBIE CBOWMCTBA BEIL[ECTB, aTOMHOE SIZIPO; U30TOIBI U U300aphl.

JIabopaTopHasi pa6ota 2.1. CTpoeHue aroma. Ilepuoguueckas cucreMa 3/IeMeHTOB

N3yueHure 371eKTPOHHOM CTPYKTYPbl aTOMOB, CUCTEMAaTHUKU XUMUUECKUX 3/IeMEHTOB U UX
CBOWCTB B 3aBUCUMOCTH OT TIOJIO>KEHUSI B IIePUOANUeCcKoi Tabuiie.

Jleknusa 2.3. XumuuecKasi CBA3b

Teopust xumuueckoro crpoeHus. O6pa3oBaHre XUMHUECKOW CBSI3U. BU/IbI XUMUUECKOU CBSI3U.
KoBaseHTHast CBsI3b. Ba/IeHTHOCTb, KOBaJeHTHOCTb. ['uOpuau3aius. IToJSIPHOCTH  MOJIEKYJI.
urionbHBIA MOMEHT. DJIeKTPOOTPHUILIaTeTbHOCTh.



Jlekuus 2.4. XuMuueckas CBA3b

Nonnas cBasb. [lonspusauys MOHOB. [lesokanv3oBaHHas XUMHUYecKas CBsi3b. MeTajiMueckas
cBa3b. BogopogHasa cBs3b. Cuinibl Ban-gep-Baanbca. BeiuviciieHue JvMHbl JUIions B MojieKyJsie. Pacuer
SHepruM W [yIMHBI CBsizu. OripefiesieHWe BUAQ THUOpUIW3alMKA  37EeKTPOHHBIX 00/aKOB U
MPOCTPaHCTBEHHOW CTPYKTYpPbl MOJieKyJbl. OmnucaHve MOJIeKyJsbl C/I0’KHOTO BellleCTBa C MOMOLLbIO
MeToZia MOJIeKYJISIPHBIX opbuTaseii. KomrieMmeHTapHOCTb.

JTabopaTtopHas pabora 2.2. Onipeje/ieHHe IIeI0YHOCTH KOT/IOBOH BOJBI

KonuuecTBeHHOe onpe/iesieHye 111eJI0YHOCTH KOT/IOBOU BOJbI.

JIuteparypa: [1], [2], [6]

Pa3pen 3. O0uye 3aKOHOMEPHOCTH XMMHYECKHUX MPOLECCOB

JIekus 3.1. Xumnueckasi TepMOiAUHaAMMKa M KHHeTUKA

BHyTpeHHsiss 9Heprus. OJHTpoMUs. OJHeprethueckue 3PdeKTbl XUMHUYECKUX peakLWi.
Tepmoxumus. TepmoxrMuyeckue pacyeTsl.

JIekus 3.2. XuMuueckas TepMOANHAMMKA U KHUHEeTUKa

OHTpONUsST M ee W3MeHeHWe TPU XUMHUYeCKMX peakiusx. JDHeprus [ub66ca. CraHmapTHbIe
TepMOJMHAMHUUeCKHe BeJTMYUHbL. XMMHUKO-TePMOJAUHAMUYECKHE PACUeThI.

JIabopaTopHasi pa6ota 3.1. CKOpOCTh XUMHUYECKOH peaKkuu

3HAaKOMCTBO C KWHETHUECKMMH 3aKOHOMEDHOCTSIMA TMPOTEKaHWs XWMHWUECKUX peakLui.
JKCIep¥MeHTa/lbHOe UCC/IelOBaHre B/IVSIHUS U3MEHEeHHs KOHLIEHTPaLMd pPearupyrolux BellecTB U
TeMIlepaTypbl Ha BpeMsi NPOTeKaHUsI peakL[uii U ee CKOPOCTb.

JIekus 3.3. XumMuueckasi TepMOAUHaAMMKA M KHHeTUKA

CKOpOCTb XMMHMUECKOM peaklMM B TOMOTeHHbIX M TeTeporeHHbIX cucrteMax. ®akTopsl,
B/IMSIFOIIME Ha CKOPOCTh peakLU. MeTo/ibl peryiMpoBaHUsi CKOPOCTU XMMHYECKOM peaklUU. 3aKOH
JeiictBusi Macc. TemriepaTypHbiii KO3(QQUIMEHT peakliu. JHeprusi akThBauud. KaranusaTopbl U
KaTa/IMTUYECKUEe CUCTEMBI.

JIekus 3.4. XumMmuueckasi TepMOANHAMMKA U KHUHEeTHUKA

HeobpaTtumbie 1 obpaTumbie peakiuu. KomebaTesibHble peakiiyd. XUMUUECKOe paBHOBECHe.
CwMmelneHre xumuueckoro pasHosecus. [1punuun Jle HlaTenbe.

JlabopaTopHasi pa6ota 3.2. XuMHU4yecKkoe paBHOBecHe

NccnepoBanue BAWsiHUS U3MEHEHHs KOHLIEHTPALMK pearvpyroluX BeljeCcTB U TeMIlepaTypbl Ha
XHMMHUYEeCKOe paBHOBeCHe.

JIuteparypa: [1], [2], [6]

Paspen 4. PacTBophl

Jlekuus 4.1. PacTBopbI U UX CBOMCTBA

XapakTepuctika pactBopoB. ITpouecc pactBopeHusi. CriocoObl BeIpa)KeHHsI COCTaBa PacTBOPA.
Kpucrannel u kpucramnorugparsl. PactBopumocTb. IlepechiijeHHble pacTBOpBI. [lucriepcHble
CUCTEMBI.

Jlekuus 4.2. PacTBOpbI U UX CBOMCTBA

BopgHble pacTBOpEBI 3/1€KTPOIMTOB. ODJIEKTPOJIUTHYeCKas Aucconuanus. CTeneHb M KOHCTaHTa
Juccouyanui. 3akoH pa3baeieHuss OctBasbga. CMelljeHHe HWOHHBIX paBHOBecuid. [loHsATHE O
BOZIOPOJHOM IOKa3sarese cpefbl. ['uaponus.

JIaGoparTopHas pab6ota 4.1. T'uapou3 conei

V3yueHue pa3/iMUHBIX TUIIOB peakluil THpor3a coseld, (hakTOpOB, BAMSIOLIMX Ha yCU/IeHUe U
ocnabneHue ruipoau3a.

JIuteparypa: [1], [2], [6]

Pa3zpen 5. OKucimTe/1bHO-BOCCTAHOBUTE/IbHBIE M 3/IEKTPOXUMHUYECKHe MPOLeCChl

JIekus 5.1. D/1eKTpoXuMH4YeCcKue CUCTeMbI

OKMUC/IUTETbHO-BOCCTAHOBUTEJIbHBIE PeaKLUK. JJIEKTPOXWUMHUUECKHe TMPOLeCChbl. DIeKTPOJHBIN
roteHiMan. ['aTbBaHUUECKUI 7IeMEeHT.



Jleknus 5.2. 3/IEKTPOXUMHYECKHE CUCTEeMBI

O/eKTPOJIM3 paCTBOPOB U PacIlyIaBOB 3/1eKTPOJIMTOB. IIpumeHeHue ssekTposu3a. OnpejeneHue U
K/accruurKalusi KOPpO3MOHHBIX MPOLIeCCOB. XUMUYecKass KOppo3us. DeKTPOXUMHUUecKasi KOppo3usl.
3alyra MeTasyIoB OT KOPPO3UH.

JIabopaTropHas pabora 5.1. OKHC/IUTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIui

W3yyeHne OKUC/IUTENbHO-BOCCTAHOBUTE/IBHBIX CBOMCTB aTOMOB MeTa/JIOB U HEMETa/lOB B
3aBUCHMOCTH OT CTelleHH UX OKWC/IeHHs U XapakTepa Cpe/ibl, B KOTOPOM MPOTeKaeT peakLysl.

Jlurepartypa: [1], [2], [6]

Pa3pen 6. OcHOBbBI OpraHUYecKoil XMMHH

Jlekuus 6.1. J/1eMeHTbI OPraHN4uecKol XUMHHU

Teopusi CTpoeHMs] OpPraHUYeCKHMX COeJUHEHUW, KjacCu(UKalysi peareHTOB M peakLUid B
OpraHM4eCKOM XWMHUH. YTJIeBOJOPOAbI M WX Tpou3BofHble. CocTaB, CBoWcTBa M TiepepaboTka
OpraHUYecKoro TOIUIMBaA.

Jlekuus 6.2. J/1eMeHTbI OPraHNuecKol XUMHHU

Crpoenvie u cBoiictBa rmosiumepoB. Osuromepbl. Criocobbl uX To/iyueHus, (Qu3nueckue
XapaKTepUCTUKU OpraHWYeCcKuX BelljeCTB. Marepuarisl, 1ojlydaeMble Ha OCHOBE T10JIMMEPOB.

Jlurepartypa: [1], [2], [6]

Pa3pen 7. Xumnueckas ujeHTH(PUKaLMA ¥ aHA/IN3 BelllecTBa

Jlekuus 7.1 Xumuueckas uieHTU()MKAI[UA BelecTB

AHamuTtuueckre peakiuu. PeareHTbl M peakTvBbl. ['pymnmoBble peareHThl. Crienuduyeckue
peakiy. KauecTBeHHBIN aHa/M3, CUCTEMaTHUeCKU 1 POOHBIN aHaM3.

KonuuecTBeHHbIM aHany3 BelljecTB. MeTo/bl KOJIMYECTBEHHOIO aHaiu3a. [’ paBUMeTpryecKuil U
TUTPUMEeTPUUeCKUi aHanu3. IHCTpyMeHTa/lbHbIe MeTO/Ibl aHa/T13a.

JIabopaTopHasi pa6ota 7.1. KauecTBeHHbIe peaKkI[u¥ Ha HOHbBI

V3yueHune KaueCTBEHHBIX PEAKIIM OCHOBHBIX KATUOHOB M aHUOHOB. O3HaKOMJIEHHE C [POOHBIM
aHa/IM30M KaTUOHOB U aHUOHOB.

JIabopaTopHas pabora 7.2. JKecTKOCTH BOABI

3HaKOMCTBO C BHUJIAMU KeCTKOCTH BO/Ibl, TATPUMETPUUECKUMU METOZAMH OTIpejiesieHus 0011jeit
YKeCTKOCTHU U COJiepyKaHusl B BO/le MOHOB KasibIUsi U MarHUst

Jlurepartypa: [1], [2], [6]

5 YueOHo-MeTOAMYECKOE 00ecrieyeHue /Isi CAaMOCTOATETbHOM PadoThl 00yYaroIUXCs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmoe

B 1jesiom BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa IpyU U3yueHUH Kypca BKJTFOUaeT B
cebs creaytomye BUbI pabor:

— npopaboTKa (M3ydyeHue) MaTepHasioB JIEKIUH;

— YTeHHe U 1popaboTKa peKOMeHZ0BaHHOW OCHOBHOM U JOTIOTHUTETbHOU JTUTepaTyphl;

— MMO/IrOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

— MOWCK ¥ TTpopaboTKa MaTepranoB u3 VIHTepHeT-pecypCoB, HAyUHbBIX MTyO/IMKALIM;

— MMO/IrOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— MOATOTOBKA K TECTUPOBAHMUIO;

— TMOJTrOTOBKA K TEKyllleMy M UTOrOBOMY (TIPOMEXYTOYHAasi aTTecTalysi) KOHTPO/II0 3HaHUU 10
JOUCLUIIIVHE.

OcHOBHasi 071 CaMOCTOSTeNIbHOM pPabOThl CTYZEHTOB TIPUXOAMUTCS HA TIOATOTOBKY K
nabopaTopHbIM paboTaM M MX 3allUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBATbIBAET COlepKaHHUe
Kypca. CamocrosiTesibHasi paboTa 1O TOATOTOBKe K JiabopaTopHbIM paboTaM W UX 3aluTe
nipe/iriosiaraeT yMeHue paboTath C epBUUHON UH(OPMaIHei.
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CamocrosiTenbHasi paboTa CTyZIeHTOB TI0 pa3ziesiaM Kypca BK/IIOUaeT:

PaboTa c KOHCIIeKTOM JIeKLUM U peKOMeHZI0BaHHOM JinTepaTypoit (1 U JOomoHUTe bHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TIO0 H3yueHHbIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TECTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe labopaTOpHbIX paboT, AUanoraM C Tpero/jaBaTesiemM
Y yUaCTHUKaMM [POBEPKU 3HAHWM I10 pasziesnaM Kypca.

6 ®oHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MPOMEKYTOUHOHM aTTeCTalii 00yJaromuxcs
Mo AUCHUIIITHHE

®oH/| OLEHOUHBIX CPEJCTB [/ MPOBEJEHUs] MTPOMEXYTOUHOW aTTeCTAl[UM OO0yuaroIuXCs 10
JMUCLIATIIMHE «XUMHMsI» TIPeZICTaB/IeH B TIPU/IOXKEHHUH K pabouel mporpaMMe JAMCLMIUIMHBI U BK/TFOUAeT
B cebs:

- TiepeuyeHb KOMIIETEHI[UH C yKa3aHHeM >TaroB WX (OPMHUPOBAHMS B TPOLECCE OCBOEHMS
obpa3oBaTe/ibHOM MPOrpaMMBbl;

- OMnMCaHUe TIoKa3aTeseldl U KPUTEpPUEeB OLIeHMBAaHUS KOMITETEHIIMH Ha pa3/IMUHBIX 3Tarax MX
(bopMHpOBaHUs, OMMCAHKE IKaJT OL[eHUBaHNS;

- TUTIOBBIE KOHTPOJIbHBIE 3a/laHUSI MJTH MaTepHasibl, HEOOXOJUMBIE /I/Is1 OL€HKH 3HAaHWM, YMEHUH,
HABBIKOB U (WJIN) OTIbITA [IeSITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarlbl (HOPMUPOBAHMST KOMIIETEHIIUH;

- MeTOJUUYeCKHe MaTepHasibl, OIpeessIole TPOoLeAypbl OLEHWBAHUSI 3HAHWM, YMEHUH,
HaBBIKOB U (W/IM) OTIBITA JIeSITeTbHOCTH, XapaKTepPU3YHOI[UX 3Tarbl (HOPMUPOBAHUS KOMIIETEHIHIA.

Bomnipocsl /151 IpoBe/ieHUs1 MPOMEe)XYTOUYHOM aTTecTaluM 10 AMCLUIIMHE (3aueT)

1. OCHOBHBIE MTOHATUS] XUMUU: aTOM, MOJIEKYJ1a, XUMAYECKUH 3/IEMEHT, IIPOCTO, C/I0XKHOe
BeLeCTBO.

2. 3aKOH COXpaHeHus1 MacChl BeleCTB.

3. 3aKOH IOCTOSIHCTBA COCTaBa.

4. 3aKOH KpaTHBIX OTHOIIeHUH. 3aKOH 00beMHBIX OTHOIIIEHHUH.

5. 3akoH ABorazipo. MosbHBI 00beM.

6. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

7. IleprofuecKuyi 3aKOH U CTPYKTypa IMepUOSUYeCKON CUCTEMBI.

8. Vi3MeHeHHe CBOWCTB 3/IeMEHTOB B MaJIbIX U OO/BIINX TIepruo/iax.

9. Mogenu cTpoeHust aToMoB. VIX JOCTOMHCTBA U HEJOCTATKH.

10. [BolicTBeHHasi IpUPO/A 3/1eKTPOHa.

11. KsanToBbIe uncsia. [TopsijoK 3anoHeHNs 3/1IeKTPOHHBIX 000/I04€eK aToMa.

12. BasneHTHble COCTOSIHUS 3JIEKTPOHa.

13. DHeprus MOHU3ALMU U SHEPIUs CPOACTBA K 3/IEKTPOHY. DJIEKTPOOTPULIATe/IbHOCTD.

14. 3aKOHBI TEDPMOXUMUHU. DHTA/bIINS.

15. Durpomnus. Dueprus 'nb6ca.

16. CKOpOCTb XMMHUUECKUX peakUyi. @aKTopbl, BAUSIOLIME HA CKOPOCTh peaklMu. 3aKOH
JIeMCTBYIOLLIUX Macc.

17. Teopwusi akTUBALIMU XUMHUECKOW peakLdy. AicopOLusi U KaTanus.

18. Ob6paTMOCTh XUMUUECKMX peakLyii. XUMUYeCKOe PaBHOBeCHE.

19. Tlpunuun Jle-arense. @akTOpHI, BAUSAIOLME HA CMelljeHue XUMUUeCKOr0 paBHOBeCHs.

20. KoBaneHTHasi Xumu4eckasi CBsi3b. MeTo/; BarieHTHbIX cBsi3eld. Criocobb1 00pa3oBaHust
KOBaJIeHTHOM CBSI3H.

21. MeToz MOEKYISPHBIX OpOUTasei.

22. VloHHas CBS3b.

23. MexmonekynspHOe B3auMoZeucTsue. BogopogHas cBsi3b.

24. Buppbl rubpuu3aliid aTOMHBIX OpOuTaei.

25. PacrBopsl. OO11e cBOICTBa pacTBOPOB. PacTBOPUMOCTE BeIlleCTB.

26. Crioco6bl BbIpa)KeHUst KOHLIeHTPALMii pacTBOPOB.
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27. DnekTposuTHUecKas guccoranys. CUibHbIe U C/1abble 3/1IeKTPO/TUTHIL.

28. @akTOopkl, BAUSAIOLIME Ha 3/IeKTPOJIUTUYECKYIO Aucconanuto. KoHcTaHTa v cTerneHb
JYCCOLaLUH.

29. [uccoumanus Bozbl. BogopoHbIi oKa3aresb Cpefbl.

30. I'mpponus conelt. @akTOpPBI, BAUSIOIINAE HA THAPOIN3.

31. JlucriepcHoe COCTOsIHMe BellleCTBa. [JycriepcHble CUCTeMBI.

32. T'asbBaHUYECKHWH 371€eMeHT. Y CTPONCTBO Y TIPUHLIUT PabOTHI.

33. Psj HanpspKeHWI MeTasoB. DJIeKTPOJHbIe TTOTeHL{abI.

34. OneKTposn3. 3aKOHBI 3/IeKTPO/IU3a.

35. Koppo3sus. Cioco6bI 3aiiyThbI.

36. OKuCIMTebHO-BOCCTAHOBUTE/IbHBIE peakluy (rmpumepsl). CrerneHs okucieHus. Ilouarus
OKUC/IUTEeJIb, BOCCTAHOBUTE/Ib, OKUC/IEHUE, BOCCTaHOBJIEHNe.

37. OO01iue MOHSATHS U TIOJIOKEHHUST KOJIMUeCTBEHHOTO aHa/n3a. Peaki[uu, UCroib3yembie B
TUTpUMeTpUn. TpeboBaHUsI K HUM.

38. OCHOBHBIe COCTaBJISAIOLYIE TUTPUMETPUYECKOU CACTeMBbL. TUTPaHTbI, UX IIPUTOTOBJIEHHUE U
CTaHZApTHU3aLUSI.

39. Teopus cTpoeHUs1 OpraHNYeCcKuX COeJMHeHUM.

40. Knaccudukaiiysi peareHTOB U peaki[iii B OpraHuuecKoi XUMUH.

41. Onuromepsl. CTpoeHHe 1 CBOMCTBA MOMMepoB. CriocoObI MX TO/TyUeHusl.

42. Tlonumepsl. CTpoeHHe U CBONCTBA MoyiuMepoB. CriocoObl UX MOJTyueHUs.

43. XuMmunyeckue BOJIOKHA Y TJIACTMacChl. XMMUYeCKHe CBOMCTBaA.

44. Bujpl opraHdyeckoro ToruivMBa. Ero cocraB u nepepaboTka.

7 PekomMeHlyeMas iuTeparypa

7.1 OcHogHas aumepamypa:

1. F'muuka H.JI. O6mas xumusi: Yue6. mocobre. — M.: Unrerpan-Ilpecc, 2003. — 728 c. (94
9K3.)

7.2 JlononHume/ibHas Aumepamypa:

2. KopoBuH H.B. O61jast xumus: yue6HUK. — M.: Briciias mikosa, 2000. — 558 c. (64 3k3.)

3. I'munaka H.JI. 3agaun v ynpakHeHus1 o obiredd xumuu: yuebd. mocobue. — M.: VHTerpan-
ITpecc, 2008. — 240 c. (8 3k3.)

4. Epoxun FO.M. Xumusi: yuebHuk. — M.: Akagemus, 2005. — 384 c. (43 3k3.)

5. T'abpuensin O.C. TIpakTuKyMm 110 00111eii, HeOpraHM4YeCckoi U OpraHnyecKoi XUMHUM: yueo.
nocobue. — M.: Akagemus, 2007. — 256 c. (15 3k3.)

7.3. Yue6HO-MemoouuecKas aumepamypa

6. JIsua36epr P.A., Cayukuna JI.H. JTabopaTopHBIii IPaKTUKyM 110 0011{eii 1 HeopraHWMYeCKOM
xumun. Y. I: YuebHo-MeTomuueckoe mocobue (mpaktukym) / P.A. JIsug36epr, JI.H. CaymkuHa. —
[TerponaBnosck-Kamuarckuii: Kamuatl'TY, 2008. — 105 c.

7. Caymkuna JI.H., JIsug36epr P.A. Xumusi. OcHOBBbI 00lieili U HeOpraHU4YecKoW XUMHMU:
rporpaMMa Kypca ¥ MeTogu4ecKre YKa3aHUsl K U3yUeHUIO JUCLIMIVIMHBI /I CTY/IeHTOB HarpaB/leHun
noarotoBkn 022000.62 «3Dkonorusi U mnipupojonosib3oBaHue», 280700.62 «TexHocdepHas
6e3omacHocTb»,  280100.62  «IIpupos000YyCTPOICTBO W BOZAOMOJB30BaHMe»,  151000.62
«TexHonornueckue MamMHbl W obopyaoBaHue», 111500.62 «IIpoMbliiisieHHOe PBIOOIOBCTBOY,
260100.62 «IIpofyKThl ITMTaHUS KUBOTHOIO INpoucxoxzaeHus», 260100.62 «IIpoagyKTbl nuTaHus U3
pacTuTe/NibHOrO  Chipbsi», 141200.62  «XosiogunbHas, KpUOreHHasi TeXHWKA W CUCTEMbI
xu3HeoOecrieueHust», 223200.62 «Texunueckass ¢usnka», 220400.62 «YmpaBieHre B TEXHHUUECKUX
cucteMax» u cneruanbHocTe 180403.65 «CypoBoxzaeHue», 180405.65 «DkcryaTalusi Cy/JOBbIX
JHEPreTHUeCKUX YCTaHOBOK», 180407.65 «Okcrutyaraijusi CyJJOBOTO 3/IeKTPOOOOPYOBaHUS U CPEZICTB
aBTOMaTUKW» OUHOM U 3a0uHOM Gopm oOyueHusi — [TerponaBnock-KamuaTckuii: KamuatI'TY, 2013. —
52.
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8 IlepeueHn pecypcoB HH()OPMAIMOHHO-Te/IeKOMMYHUKAL{MOHHOH ceTH «IHTepHeT»

KypHan «Xumusi u JKusnb - XXI Bek» [InekTponHbiii pecypc]. — URL: http://www.hij.ru

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

JKcriepuMeHTaTbHast XUMHUS [D71eKTpOHHBIM pecypcl. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToanueckue yKa3aHHs JJIs1 00yUaIOIMXCS 10 OCBOEHHIO AN CIUIL/TMHBI

MeToguka mpernojaBaHusl [JUCLUIUIMHBI TIpejriojiaraeT uTeHue JIeKLUHd, IIpOBeJeHUe
71ab0paTOPHBIX 3aHATHM, TPYIIOBBIX U WHIUBHUYATbHBIX KOHCY/IbTAL[MM 0 OTJe/NbHBIM BOIPOCAM
gucuurivHel.  [IpeiycMoTpeHa camocTosiTesibHasi paboTa CTY[eHTOB, a Takke TIPOXO’KZeHHe
aTTeCTalMOHHBIX UCIIBITAHUM TIPOMEXYTOUHOU aTTeCTaluy.

Ha nekuusix paccMaTpuBarOTCs KOHLIeINTyaslbHble BOINPOCHI XMMHUU: OCHOBHBIE TIOHATUS M
3aKOHbI CTE€XHOMETDPHM, CTPOEHHe BellecTBa, OOIIMe 3aKOHOMEPHOCTH XHMHUECKHUX TIPOL[eCCOB,
CBOMCTBA PAaCTBOPOB, 3/IEKTPOXMMHUYECKHE TPOLIeCChl U CHUCTEMbl, TEOPUSI XUMHYECKOIO CTPOEHUSs
A.M. bytnepoBa; pasniduHble K/IacChl OpPraHAYeCKUX COeJUHEHMM M UX CBOWCTBA, OCHOBBI
XMMHUYECKOro aHa/in3a U eHTU(PUKALMK BellleCTB.

Llespto TipoBesieHMsT 1TaOOPAaTOPHBIX 3aHATUN SIB/ISIETCS 3aKpeIuieHWe TeOpeTUYeCKHUX 3HaHWHN
CTY/[IeHTOB, II0JIy4YeHHbIX UMHU B XO7le U3yUYeHUs AUCLIMIVIMHBI Ha JIeKLHAX ¥ CAMOCTOATE/NBHO. 3aHATUS
71abOpaToOpHOTO TWIA BK/IOYAIOT B Ce0s C/ieAyroljye JTamlbl: H3yueHWe TeopeTHUeCKOW YacTh
nabopaTopHO# paboThbl; KOHCTIEKTUPOBAaHKE X0/a BBITIOJIHEHHs labopaTopHOM paboThl U TpOBefieHre
ee SKCIepUMEHTalbHOW YacTW; BBIMIOJIHEHHe HEeoOXOJMMBIX pacueToB; OGOpM/IeHHe OTYeTa o
nipo/ieslaHHON paboTe; 3aiuTa gabopaTopHo¥ paboThl. [Ijis MOATOTOBKM K 3aHATHUSM J1ab0paTOPHOTO
THMA ¥ 3al[UTbl BBITIOJIHEHHBIX J1IaOOpaTOpHBIX pabOT CTY/AEHTHI BBITIONHSIOT TMPOPAabOTKY
MeTOAMUYEeCKUX yKa3aHUi T0 BBITIOJHEeHHIO 1abopaTOpHOU paboThl, y/essisi ocoboe BHUMaHUe Lie/isiM U
3alayaM, TeopeTUUeCKOW YacTH | TOPSIZIKY BBITIOJIHEHHs labopaTopHOM paboThl; KOHCIIEKTUPOBaHUE
VCTOYHHKOB; paboTy C KOHCIIEKTOM JIeKLIMH, TPOCMOTDP PeKOMeH/1yeMOii JIuTepaTyphbl.

[Tpu u3yueHny AVCHUTUIMHBI UCIO/Bb3YIOTCS MHTePAKTUBHbBIE METO/[bI 00yUeHHs, TaK1e KaK:

1. Jlekuwmsi:

— JIeKLUS-BU3yalM3alUs — Iofjlaya MaTepuasna OCYILeCTB/SeTCS CpefCTBaMU TeXHUYeCKHUX
cpeAcTB 00yuyeHHsI C KpPaTKMM KOMMEHTHPOBAHHEM [IeMOHCTPUPYEMbIX BHU3yajbHBIX MaTephasioB
(mpe3eHTaluit).

2. JlTabopartopHoe 3aHsITHe:

— TPEHUHI — MeToJ, OOyueHWs W pa3BUTHS CIIOCOOHOCTEM K OBJIA/IEHUIO JeATebHOCTHIO
TIPOBe/IEHUsT XUMUUECKUX J1abopaTOpHBIX Hcc/iefloBaHUM. MIHTeHCHBHast paboTa BO BpeMsi TPeHUHTa
1oMoraeT [OCTHYb BBICOKMX Ppe3y/IbTaTOB 3a KOPOTKMM CpOK, a MOC/Iefyrollas CHhcTeMa Mocje
TPEHUHI'OBOT'O COTIPOBOXKZEeHHsI 00ecrieurBaeT Ha/leXKHOe 3aKperieHre MaTeprasa

— pabota B ManbIX Tpymnmax — obOecrieurBaeT AaKTHWBHYIO I103HABaTe/NbHYIO JesTelbHOCTDb
o0yuaroluxcsi, MpeJyCcMaTpyUBaeT pacripejiesieHue 00s3aHHOCTeN MeXJy HUMHU, UCIIOJHUTEbHYI0 U
OpPraHMU3aTOPCKYH0 WMHUIMATUBY, aKTya/lu3aliyio, KaK OINbITa CaMOCTOSITE/IbHOM [|eSITeIbHOCTH, TakK U
COBMECTHOM paboThl 10 BBITIOJIHEHHIO J1abopaTopHBIX paboT, UTO Coriacyercsi C peanvsiMu
npoeCcCOHABHOM IeATeTBHOCTH Oy JyIIMX CIIeLMaTuCTOB.

10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBOro rpoekTa (paboThl) He MPeAyCMOTPEHO yueOHbIM MJITAHOM.

11 Ilepeuenb uUH(OPMALMOHHBIX TEXHOJIOTHM, HCHO/Ib3yeMbIX IPH OCYIeCTBJIeHUU
00pa3oBaTe/ILHOIO MPOIecca M0 AUCHHIUINHE, BK/IIOUasi NepeuyeHb MPOrpaMMHOI0 ofecredyeHus
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 IlepeueHp UHGPOPMAYUOHHBIX MeEXHO/02UL, UCNO/Ab3yeMbIX NpuU ocyujecmeneHuu
obpazoeamenbHO20 npoyecca
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— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboueli MporpamMMel;

— UCTIO/b30BaHUe CJlai/l-Tpe3eHTaLui;

— VUHTepaKTUBHOe 00IeHNe ¢ 00yJaroIMICS ¥ KOHCY/IbTHPOBAHKE TIOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTHI.

11.2 IlepeueHb npozpammHo20 obecneueHusl, UCNO/Ab3yemMo20 npu ocyujecmeneHuu
obpazosameibHO20 npoyecca
[Tpu ocBOEHUHU AUCLIUTIMHBI UCTI0/Ib3YeTCs TMLIEH3MOHHOe TTPOrpaMMHOe obecrieueHue:

- omepaluoHHble cucTeMbl Astra Linux (w1 wHasi orepaloOHHasi CUCTeMa, BK/HOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrpaMMHOT0 obecrieueH s );

- KoMIuiekT oducHbIX rporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, ITPOrPaMMbI
paboTbl C S7eKTPOHHBIMU TabJWIAMK, TIPOTPAMMHBIE Cpe/CTBa PpeJaKTUPOBaHUSI U
JIeMOHCTPALUU Mpe3eHTaLuk);

- IporpaMMa IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIarAaT».

11.3 IlepeueHb uHGPOPMAYUOHHO-CNPABOYHDBIX CUCMEM
— CripaBOYHO-TIpaBoBasi cuctemMa KoHcymbTaHT-1ttoC http:/www.consultant.ru/online
— cripaBOYHO-TpaBoBasi cucrema ["apanT http://www.garant.ru/online

12 MaTEpI/laﬂbHO-TeXHI/I‘-IeCKOQ odecrieueHue AUCIUITI/IUHBbI

11 mpoBe/ieHs1 3aHATUM JIEKLIMOHHOTO TUIA, TPYNIOBLIX U UHVBUYaIbHbIX KOHCY/IbTaLUM,
TEKYI[ero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCcTal[u MCIIO/b3yeTcs yueOHasi ayauropusi 6-519 mibo
JIpyTHe COTJIaCHO YTBepP)K/IeHHOMY pacliCaHUI0 yueOHbIX 3aHSATHIM.

[Tpu nipoBeieHUM J1TabopaTOPHBIX PAbOT UCTIOMb3yeTCs TabopaTopust 00Iel U HeopraHMUeCKOu
xuMur 6-505 Ha 16 TocaZloyHbIX MeCT; K/acCHasi 10CKa; BBITSDKHOW IIKad; GaHs BoAsHAasi; TUIUTKA
3/IeKTpUUeCKas; MHCTPYMEHTHI (ILITAaTWBBI, JepkaTesd [jii TPOOWPOK THUre/lbHbIE —IIWIILIBI);
nabopaTtopHasi mnocyza (OrOpeTKH, CITUPTOBKM; KarlelbHHUL[bl, THUI/IM); XUMAYECKHe peaKTHUBHI;
nepuouueckast Tabmumia .M. MeHeneeBa.

[nsi camocTosiTesIbHOM paboThl 00yYaroLUXCsi UCTOb3yeTcsi KabuHeTbl 6-522; 06opyoBaH
KOMIIZIEKTOM ~yueOHOM MeOesmy, [JByMsi KOMIbIOTEpaMHM C [JOCTYIOM B HMH(OpPMalL[MOHHO-
Te/IeKOMMYHMKALIMOHHYIO ceTb «V/IHTepHeT» U B 3/1eKTPOHHYH HMH(OpPMalMOHHO-00pa3oBaTeNbHYIO

cpeAy opraHMu3alyu.

[lpy M3yueHWM [UCLIMTUTMHBI WCTIO/b3yeTcs: Oubmmoreunbii hong Kamuatl ' TY: yuyeOHMKH,
yuebOHbIe 1ocobusi, mepruoAryecKyrie KypHasbl, 3/IeKTPOHHbIN pecypc; pa3/jaToOuHbIi MaTepHar.
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Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabouyto mnporpamMmy M0 JUCLIATIIMHE JI/1s1  HaripaBJ/IeHUs
MO/ITOTOBKY (CreLiuaJbHOCTH) BHOCSITCS CJIeZIyIOL1e I0TIOJTHeHUSI U U3MeHeHUs :

I,Z[OI'IOJ'IHEHI/ISI " U3MEeHeHUs BHeC

(momxHOCTB, ®.U1.0., nonmumce)
Pabouasi mporpamma rnepecMoTpeHa U 0l00peHa Ha 3ace/jlaHUM Kadepsbl
«__» 202__r.
3aBeayromuii Kadepoit

(ToaTMCh) (®.1.0.)
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