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1 Hesn n 3axa4m y4eOHOM M CHHUIIIMHBI

Llenv  oceoenusi JUCUMIUINHBL «XUMHUS» — JaTh CTyIEHTY 0a30Bble 3HAaHUSA IO
byHIaMEHTAbHBIM pa3jieflaM XUMHH B 00beMe, HEOOXOAMMOM [UIsi OCBOEHHUS (PU3UYECKHX,
TEXHUYECKUX U HKOJIOTHUECKUX OCHOB MPH U3YUYECHUH TUCIHILIMH TPO(PECCHOHATHHOTO IUKJIA.

3a0auu u3zyuenus NUCUUIUIMHBI «XHUMHUS»: CHUCTEMAaTHU3allMs, 3aKpelyieHue, YriayOsieHue
TEOPETUYECKUX 3HAHUU M0 XMMUU; IPHOOPETCHNE YMEHUN HCIIOIB30BaTh MPU U3YYEHUH JUCLUUIUIMH,
B CBOCH MPOU3BOICTBEHHOI 1€ATEIbHOCTH JOCTHKEHUS XUMHUH, METO/Ibl XUMUYECKOTO UCCIIEeI0OBAaHUS;
OBJIAJICHUE  NPAKTUYECKUMHU  HABbIKAMHM  XMMHUYECKOTO  JKCIEpPUMEHTa  JJIi  pElIeHUus
npodecCuoHaNBHBIX 3aja4; OBJIAJICHHE HABbIKAMU XMUMHUYECKUX PAcueTOB MPUMEHUTENBHO K 337a4aM
npodeCCHOHATLHOM IEeATENFHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSATEIBHOM PabOoTHI.

MeTtoauka mpenofaBaHusl JaHHOW MUCIUIUIMHBI MPEAINoiaraeT YTeHUE JICKIH, IPOBEICHHE
1ab0paToOpHBIX PabOT, MHANBUAYAIBHBIX KOHCYJIBTAIUI 110 OTACIbHBIM (HAaHOOJIee CI0XKHBIM) TeMaM
JUCIUTUIAHBI.

JIeKMy MOCBSIIAIOTCS PACCMOTPEHHUIO HAWOOJee BaXKHBIX BOMPOCOB: OCHOBHBIM IOHSTHSIM;
TEOPETUUECKUM BolpocaM XxuMuH. Ha 1a00paTopHbIX 3aHATHUSIX CTYJIEHTHI OCBAMBAIOT HABBIKK PAOOTHI
B XMMHUYECKOH JIabOopaTOpHH, OBJIa/I€Bal0OT OCHOBHBIMU METOAMH XMMHUYECKOIO aHaIu3a.

CaMocrtosiTenbHasi paboTa CTyIEHTa 3aKJIIOYaeTcsi B CHUCTEMaTHUeCKOd mpopaboTke
TEOPETUYECKOT0 MaTepHaa, MOATOTOBKE K BBINOJHEHUIO Ja0OpaTOpHBIX padOT M WX 3alIWTHI,
peleHue 3aau.

JUia peanu3anMd KOMIIETEHTHOCTHOIO TOAXOAa B Y4eOHOM Mpoliecce MpeaycCMOTPEHO
WCIOJIb30BaHNE aKTUBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHH 3aHATHIL: onepexaroiiee o0yueHue,
IPYIIIOBOE BBINIOJHEHHE JTA0OpaTOPHON paboThI, 0OCYXIEHUE MOJYYCHHBIX PE3yNIbTaTOB, JIEKIUH-

MMpE3CHTaluu, IIPOCMOTP U O6CY)KI[€HI/IG HAaYYHO-TIOIMYJIAPHBIX (1)I/IJ'II>MOB, TBOPUCCKHUC 3aJaHUs.

OCHOBHBIX 3aKOHOB MAaTCMAaTH4YCCKUX H

2 TpeGoBaHus K pe3yJIbTaTaM 0CBOCHHMS AMCHUTIIHHBI
[Ipouecc u3yueHus: AUCUUILIMHBI HATIPaBIeH Ha (POpMHUpPOBaAHNE KOMITETEHITUI:
— CIIOCOOHOCTH pelIaTh THIIOBBIC 3329l MPO(HECCHOHATFHON NesITeIbHOCTH Ha OCHOBE 3HAHUN

KOMMYHHUKAIMOHHBIX TexHonorui (OITK-1).
[Tnanupyemble pe3ynbTaThl OOY4YEeHHUs MO TUCIHMIUIMHE, COOTHECEHHBIE C YCTAHOBJIIEHHBIMU B
nporpaMMme 0akajiaBpuaTa MHJIMKATOpaMU JOCTHKEHUsI KOMITETEHIIUH, ITpe/icTaBlIeHbl B TaOIHIIE.

C€CTCCTBCHHBIX HAYK C NPHUMCHCHUCM I/IH(I)OpMaI_II/IOHHO'

Tabnuya — Ilnanupyemsvie pe3yromamel 00y4eHUs NO OUCYUNTIUHE, COOMHECEHHble C
VCMAHOBNIEHHbIMU 8 NPocpaMMe DAKAIaspuama UHOUKAMopamu 00CIMUNCEHUs KOMNemeHyull
Kon |Hanmenosa|Kox 1 HaumeHnoBanue Kox
KOMIT HHE MHMKATOpa o
[Tnanupyemslii pe3ynbTat 00y4eHus 1Mo AUCIMIUIMHE | TOKa3aTels
€TEH | KOMIIeTEeHII JOCTYKEHUS
OCBOCHHS
002051 207 KOMIIETEHIINU
Criocoben W1 - 3naer 3HaTh: XUMUYECKHUE MOJOKEHUS U 3aKOHBI; 3(OIIK-1)1
pemath OfIK-A- MEPHOINYECKYIO CUCTEMY JIEMEHTOB B CBETE
OCHOBHBIE 3aKOHBI
THUTIOBBIC CTPOCHUS aTOMA; PEaKIIMOHHYIO CIIOCOOHOCTh
MaTeMaTHYECKUX U
3a71a4u BEILIECTB; KUCIOTHO-OCHOBHBIE U OKHCIIUTEIHHO-
€CTECTBEHHBIX HayK C .
npodeccuo HDHMCHCHIEM BOCCTAHOBUTEJILHBIE CBOMCTBA BELIECTB; XUMHUYECKYIO
HaMbHOH | D CB$13b, KOMILUIEMEHTAPHOCTh; XUMHUYECKHE CHCTEMEI,
nHPOPMALIUOHHO-
OIIK | nesitenpHOC XUMHUYECKYIO TePMOJMHAMUKY U KHHETHKY; Teoputo | 3(OITK-1)2
KOMMYHHKAIMOHHBIX .
-1 TH Ha . CTPOCHUSI OPTraHUYECKUX COEANHEHUH,
TEXHOJIOTHH, .
OCHOBE KJ1accU()UKAIMIO PEareHTOB U PEaKIni B
.. |CBSI3aHHBIX C . N
3HAHUH ., |opraHmYeckod XMMHH; CBOMCTBA TIOJIUMEPOB H
npodeccuoHaIbHON
OCHOBHBIX OJIMTOMEPOB M CHIOCOOBI MX MOTyYSHHUS; XUMHUECKYIO
JeSITENTBHOCTBIO
3aKOHOB HUACHTU(HUKALNIO BEILIECTB.
matemariy [M-2omc1: YMEET |y yiery,: konmuuecTBEHHO ONUCHIBAT PeaKLUH V(OIIK-1)1
eckux u  |[IPUMCHATD 3AKOHBI  IfheppariieHnst; pacCYMTHIBATH KOJIMYECTBEHHOE
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€CTECTBEHH |MaTEMaTHUECKUX U |COJIepKaHUE PACTBOPEHHOT'O BEILECTBA,
BIX HayK C |€CTECTBEHHBIX HAYK C [0CMOTHYECKOr'0 JaBJICHUS PaCTBOPOB, CKOPOCTh
[IPUMEHEHU [IPUMEHEHUEM XUMHUYECKUX PEAKIUi U UX HAPaBICHHOCTD; VY(OIIK-1)2
eM HHPOPMALTUOHHO- OTpEeAEIATh TEPMOJUHAMUYECKUE XapaKTEPUCTHKH
nHGOPMALY | KOMMYHUKAIIMOHHBIX |XMMUYECKUX PEaKIHi U PABHOBECHBIC KOHIICHTPALIUH;
OHHO-  |TE€XHOJIOTHH B OIIpENIeIIATh OCHOBHBIE (DU3NYECKHE U XUMUYECKHUE
KOMMYHHKA [TPOPECCUOHAILHON  |XapaKTEPUCTHKH OPTaHUUECKUX BEIECTB.
LMOHHBIX |IEeSTENTbHOCTH Bnanets: HaBbIkaMu pabOThl B XUMHUYECKOM B(OIIK-1)1
TEXHOJIOTHi na0opaTopry; HaBBIKAMHU IPOBEACHUS OCHOBHBIX
METOJIOB XUMHUYECKOT'0 aHaJIN3a U ONpeeIeHUs B(OI1K-1)2
XUMHUYECKHX MOKa3aTeNeH.

3 MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa3oBaTeibHOH MPOrpaMmbl
YyeOHast AUCHUIUIMHA «XHUMHS» SBISICTCS TUCIUIUIMHOM 0OO0S3aTEIbHOW YacTH B CTPYKType
00pa30BaTeNbHOMN POrpaMMBl.
VcmemHoe oOBIaAcHUE JTUCHUIUIMHON — «XHUMUSI»
IIKOJIBHOTO Kypca M0 MaTeMaTuKe, PU3UKN U XUMUH.
3HaHus, TPUOOPETEHHBIE MPU OCBOCHUU IUCIUILUIUHBI «XUMHs» OyIyT HCHOJIB30BAaHBI MPHU

6a3preTc;1 Ha IIKOJIbHBIX 3HAHUAX

A3YYEHUU CTIENHUAIbHBIX JUCHUILIVH: «Pp100JIOBHEIE MaTepUAIbDY; «be3onacHOCTh
JKU3HEACATEIbHOCTH.
4. Conep:xkaHue QU CHUTITHHBI
4.1 Temamuueckuii n1an OUCYUNTUHDL
KonTakTHas pabota o
E II0 BUJIaM Y4eOHBIX 5 ° =i
" = 3aHATHIH = 8 g E
3 | B 5 -
s i) o) e s g 2 3 e S
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Pasznen 1. OcHOBHBIE OHSITUS M 3AKOHbI
CTEXHOMETPHH 15 7 4 - 3 8
Tema 1: BBenenune. OcHOBHBEIE MOJIOXKEHUS Ompoc,
U 3aKOHBI. BBITIOJIHE
HUE H
3amuTa
nab.
paboTsI,
BBIIIOJIHE
HUE
MPaKT.
3aJIaHuH,
15 7 4 - 3 8 TECT
Pasznen 2. CTpoeHue BenecTra 24 12 8 - 4 12
Tema  2: Ilepnomudeckas  cucrema Ompoc,
3JIEMEHTOB B CBETE CTPOCHUS aToma. BEITIOJTHE
HUC U
3anuTa
nab.
paboTsl,
12 4 - 2 6 BBITIOJTHE




HHE
TIPaKT.
3aJlaHUH,
TECT

Tema 3: XuMuueckast CBA3b.

12

Ompoc,
BBITIOJTHE
HUE
MPaKT.
3aJIaHNM,
TeCcT

Paznen 3. O0uiue 3aK0HOMEPHOCTH
XHMHUYECCKHUX NMMPOo1eCcCoB

19

12

Tema 4: Xumudeckas TepMOIWHAMHKA W
KUHETHKA.

19

12

oo

-~

Ompoc,
BBITIOJTHE
HUC H
3amuTa
nab.
paboTsI,
BBIIIOJIHE
HUE
MPaKT.
3aJlaHUM,
TECT

Paznea 4. PacTBopbl

14

Tema 5: PacTBOpEI 1 UX CBOKCTBA.

14

Ormpoc,
BBITIOJIHE
HHE U
3alnUTa
11a0.
paboThI,
BBIIOJIHE
Hue
MPaKT.
3aJIaHAM,
TECT

Paszgen 5. OkucanreanLHoO-
BOCCTAHOBUTEJILHBIE H
JIEKTPOXUMHUYECKHUE MPOIECCHI

14

TeMma 6: DIEKTPOXUMHUIECKUE CHCTEMBL.

14

Ompoc,
BBINOJTHE
HHE U
3ammTa
nao.
paboThI,
BBITIOJTHE
HUE
MPAKT.
3aJIaHuM,
TeCT

Pa3znen 6. OcHoBBI OpraHnyecKoi
XHMHUH

10

Tewma 7: DneMeHTBl OPraHu4IecKOi XUMUH.

10

Ompoc,
BBIIIOJIHE
HHE
MPaKT.
3aJIaHuM,




TeCT
Paznen 7. Xumuyeckasi nieHTH(PUKAIUA
U aHAJIU3 BelllecTBa 12 4 2 - 2 8
Tema 8: Xumuueckas wuIeHTUDUKALMS Omnpoc,
BEIIIECTB. BBITIOJTHE
HUE U
3amuTa
nab.
paboTHI,
BBITIOJTHE
HHE
MPaKT.
3aJIaHNM,
12 4 2 - 2 8 TeCT
DK3ameH 36 36
Bcero 144 | 51 | 34 17 57 36

4.2 Cooepircanue oucuyuniunl

Pa3nes 1. OcHOBHBIE NOHATHS U 3aKOHBI CTEXHOMETPUH

Jeknua 1.1. Beenenne. OcHOBHBIE IOJIOKEHHUS U 3aKOHBI

XuMus Kak HayKa, KakK yqe6Has{ AUCHMIIJIMHA, KaK OTpacCjib HPOMBINUICHHOCTH, KaK OCHOBa
Hay4YHO-TEXHMYECKOIro Imporpecca. XuMHU4yeckas CUMBOJIMKA. BaxHelue kiacchl 1 HOMEHKIJIATypa
HCOPTaHUYCCKUX COCHHHCHHﬁ.

Jleknusa 1.2. OcHOBHBIE N0JIOKEHUS U 3aKOHBI

ATOMHO-MOJIEKYJIIDHOE Yy4Y€HHE. 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX OTHOIICHUH,
3aKOH OOBEMHBIX OTHOIIEHHH. DKBMBAJEHT. 3aKOH SKBHUBAJICHTOB. 3aKOH ABOrajapo. ATOMHbIE U
MoJieKyJisspHble Macchl. KomnuecTBo BemiecTBa. MossipHas Macca U MOJISIpHBINA 00beM. OmnpeneneHue
MOJISIPHBIX MacC BEILECTB, HAXOAAILIMXCS B ra3000pa3HOM COCTOSIHUU.

JlabopaTopnasi paGora 1.1. OcHOBHBIE 3Tanbl NPOBeIeHHUS JA0OPATOPHOI0 NPAKTHKYMA

BBenenne B XMMHUYEeCKMH MNpakTHKyM. TeopeTHyeckas 4acTb, 3KCIEPUMEHTAIbHBIM 3Tar,
00paboTKa SKCIEPUMEHTAIbHBIX JAaHHBIX. XHMHUYECKHE pEeaKkTHBBI, MOCYyJa, MpaBuUia pabOTHl B
nabopaTopuu.

JlabopaTopnas padora 1.2. OnpenesieHue MOJIEKYJISIPHOH MAacChl YIJIEKHCJI0I0 ra3a

I/I?,yLIGHI/IC OCHOBHBIX I'a30BbIX 3aKOHOB, 3HAKOMCTBO C MCTOAAMU ONPCACICHUA MOJICKYJIAPHBIX
Macc ra3000pa3HbIX BELIECTB.

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

Pa3nen 2. Ctpoenue BemecTrsa

Jleknus 2.1. [lepuognyeckasi CHCTEMA 3JIEMEHTOB B CBeTe CTPOCHUS aTOMa

Mopaenu crpoenust aroma. [IoHsATHS 0 KBaHTOBOW MexaHHke. KBaHTOBO-MeXaHMYECKass MOJAENb
atoma. KBanToBBIe umcia. PacmpeneneHue 3J€KTPOHOB B MHOTOJIEKTPOHHBIX aromax. lIpuHimn
HauMeHnbinen sHeprun. [IpaBuna KneukoBckoro. [Ipunnun [Taymu. [IpaBuno XyHnma. DJeKTpOHHbBIE
KOH(UTYpaIlMi aTOMOB U MOHOB DJIEMEHTOB, CITIOCOOBI 3aIHCH.

Jlexkuus 2.2. [leprnoaunyeckasi CHCTEMA 3JIEMEHTOB B CBeTe CTPOCHUA aTOMa (Omepeskaroiiee
o0yueHue)

Bomnpockl 1151 caMOCTOSITENEHOTO HU3YYEHUS: TEPUOJAMYECKAS] CHCTEMA BJIEMEHTOB; CTPYKTypa
MEePUOANYECKON TaOMUIbl, MPUYMHA MEPHOJUYHOCTH CBOWCTB XMMHYECKHUX DJIEMEHTOB; aTOMHBIC U
WOHHBIC DPAJNYChI; PEAKIIMOHHAS CIIOCOOHOCTh BEIIECTB; KHCIOTHO-OCHOBHBIE W OKHCIHTEIBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA BEUIECTB, ATOMHOE SIIPO; U30TOIBI U N300apHI.

JladopaTopnas padora 2.1. Ctpoenue atoma. [lepuoanyeckasi cucremMa 3j1€eMeHTOB



N3yuenue 35eKTpOHHON CTPYKTYPhl aTOMOB, CUCTEMATUKH XUMHUUECKHUX JIEMEHTOB U HX
CBOICTB B 3aBUCUMOCTH OT IOJIOXKEHUS B IEPUOJNUECKOM TaOIHIIe.

Jekmuda 2.3. XumMuueckas cBf3b

Teopus xummuueckoro crpoenus. OOpa3zoBaHHe XUMUYECKOW CBA3M. BUIbl XUMUYECKON CBSI3U.
KoBanentHass cBsi3b. BaleHTHOCTh, KOBaJIeHTHOCTh. | uOpumuzanus. [lomsipHOCTH MOJEKYIL.
JunonbHbIA MOMEHT. DJIEKTPOOTPULIATENBHOCTD.

Jeknuda 2.4. XumMuueckas cBf3b

Nonnas cBa3p. [lonspuzanusa noHoB. Jlenokanu3oBaHHas XMMHUYECKas CBsI3b. Mertannnyeckas
cBsA3b. Bonopoanast cs3b. Cuiibl Ban-nep-Baanbca. Beiuncnenue JMHbl AUN0sS B Mosiekyse. Pacuer
SHEpruu W JuMHbL cBs3u. OmpeneneHue Buja TUOPHIM3ALUK  OJCKTPOHHBIX O00JaKOB U
MIPOCTPAHCTBEHHOU CTPYKTYpbl MOJIEKYJbl. ONUcCaHue MOJEKYJbl CIOKHOTO BEIIECTBA C MOMOIIbBIO
METOJIa MOJIEKYJIAPHBIX opoutaneil. KoMrieMeHTapHOCTb.

Jlaboparopnasi padora 2.2. Onpeae/jieHne HeJOYHOCTH KOTJI0BOH BOABI

KonnyecTBeHHOE OmpeesieHne MEeI04YHOCTH KOTIOBOM BOJBL.

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

Pa3nes 3. O01ue 3aKOHOMEPHOCTH XUMHYECKHX IMPOLECCOB

Jlekuus 3.1. XumMuueckasi TEPMOJAMHAMNKA U KHHETUKA

Buytpennsis sHeprus. OHTponus. OHepreTudeckue ASPQPEKTh XUMHUYECKHX PEaKIHii.
Tepmoxumust. TepMOXMMHUYECKHE PACYETHI.

Jlekums 3.2. Xumu4yeckasi TepMOJAMHAMMKA M1 KHHETHKA

OHTponMsT U €€ H3MEHEHHE IpHU XMMHUYEeCKMX peakuusax. OHeprus [unb66ca. CranmapTHble
TEPMOJMHAMHYECKUE BETUYUHBI. XUMUKO-TEPMOANHAMUUECKHUE PACUETHI.

Jlaboparopnasi padora 3.1. CKopoCTh XUMH4YECKOI peakuuu

3HAKOMCTBO C KHHETHYECKHUMH 3aKOHOMEPHOCTSIMU IIPOTEKAaHUS XHMHUYECKUX PpEaKLui.
OKCIEpUMEHTAIILHOE UCCIICOBAHUE BJIMSAHMS U3MEHEHHUsl KOHLIEHTPALMHM PEarupyrolluX BEUIECTB U
TEMIEPATypbl HA BpEMs IPOTEKAHUS PEAKIIUI U €€ CKOPOCTb.

Jlekums 3.3. XumMuueckasi TEPMOJAMHAMNKA M KHHETUKA

CkopocTh XMMMUYECKOH peakluu B TOMOI€HHBIX M TIeTEepOreHHbIX cuctemax. @dakropsl,
BIIMSIOLIME HA CKOPOCTb PEAKLMHU. MeToabl peryarupoBaHusl CKOPOCTH XMMHMUYECKON pEeaKkLuHu. 3aKOH
neiictBusl macc. TeMmmeparypHblil KO3QQUIMEHT peakuuu. DHeprus aktuBauuu. KarammzaTopsl u
KaTaJIUTHYECKNE CUCTEMBI.

Jlekuus 3.4. Xumu4yeckasi TepMOJAMHAMMKA U KHHETHKA

HeobOpatumble n obpatumble peakiuu. KonebarenbHble peakiuu. XHMHYECKOE PaBHOBECHE.
Cwmemenne xumudeckoro paHosecusd. [Tpunuun Jle [larense.

JlabopaTopnas padora 3.2. XumMHn4eckoe paBHOBecHe

HccnenoBanue BIUSHUS U3MEHEHMs] KOHLEHTPALMU pearupyolnx BEeIEeCTB U TeMIepaTyphl Ha
XUMHYECKOE PAaBHOBECHE.

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

Pa3nea 4. PacTtBopbl

Jleknus 4.1. PacTBopsl 1 UX CBOICTBA

Xapakrepuctuka pactBopoB. IIpouecc pactBopenus. CrocoObl BEIPaXKEHHs COCTaBa PacTBOPA.
Kpucramnel m xpucramuoruzaparsl. PactBopumocts. IlepechiieHHble  pacTBophl.  JlucniepcHble
CHCTEMBI.

Jlekuus 4.2. PacTBopsI 1 UX CBOICTBA

BonHble pacTBOPBI AIEKTPOIUTOB. DJIEKTpoJuTHUECKas aucconuanus. CTeneHb M KOHCTaHTa
aucconranuu. 3akoH paszbaBieHus OctBanbiaa. CMelieHue HOHHBIX paBHOBecwil. [loHsTHE O
BOJIOPOJIHOM IOKa3arese cpeasl. [ uapomnus.

JlabopaTopnas paGora 4.1. 'maposus coJieit

N3yuenune pa3nuaHbIX TUIIOB PEAKIUNA THAPOJIN3A COJIeH, (PaKTOpOB, BIUSIONINX HA YCHICHHE U
ocnalieHne THAPOIU3a.



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

Pa3nen 5. OkucjanTe1bHO-BOCCTAHOBUTEIbHbIE H JIEKTPOXMMHUYECKHE MPOLECCHI

Jlekums 5.1. DiieKTpOXUMHUYECKHE CUCTEMbI

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU. DIIEKTPOXUMUYECKHUE MPOLECCHl. DJIEKTPOIHBIN
nmoTeHIan. I 'aTpbBaHUYECKHUH JICMEHT.

Jleknus 5.2. DJeKTPOXUMHYECKHE CHCTEMbI

DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB JIEKTPOIUTOB. [IpuMenenue snekrponusa. OnpeaeneHue u
KJIaCCU(UKALIMS KOPPO3UOHHBIX MPOIECCOB. XUMHUECKAS KOPPO3HsL. DIEKTPOXUMHUIECKAST KOPPO3HSL.
3amuTa MEeTauIoB OT KOPPO3HH.

Jladoparopnasi padora 5.1. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

N3yueHne OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB aTOMOB META/UIOB M HEMETALJIOB B
3aBUCHUMOCTH OT CTETICHH UX OKUCIICHUS U XapaKTepa Cpeiibl, B KOTOPOU MPOTEKAET PEaKIIUs.

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

Pa3zgen 6. OCHOBBI OPraHuYecKoil XUMHH

Jlekumus 6.1. J1eMeHTbI OPraHU4YecKOil XMMHUHU

Teopust cTpoeHUS OpPraHMYECKUX COCAWHEHUH, KIacCH(HUKALUs pEarcHTOB W peakuud B
OpPraHMYeCcKOl XHMMHHU. YTJIEBOJAOPOABI M HX mpousBoaHblie. CocraB, CBOWCTBA W mepepadboOTKa
OpPraHMYeCcKOTo TOIUIHBA.

Jlekums 6.2. Jj1eMeHTbI OPraHU4eCcKOil XUMHH

Crtpoenne u cBoiicTBa monumepoB. Omuromepsl. CrocoObl WX MOJMydeHHs, (U3NUECKUE
XapaKTEPUCTHKH OPTaHUYECKHUX BEIIeCTB. Marepuarbl, morydaeMble Ha OCHOBE ITOJIMMEPOB.

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

Paznen 7. Xumunveckasi naeHTuGUKANMSA M AHATHU3 BeIeCTBA

Jleknusa 7.1 XuMnueckas naeHTU(PUKALNNS BelIeCTB

Ananutnueckue peakiuu. Pearentsl u peaktuBbl. I'pynmnosble peareHTsl. Crneunguueckue
peakuuu. KauecTBeHHbIN aHAIN3, CUCTEMATUYECKUI U IPOOHBIN aHAIIN3.

KonuyecTBeHHbI1 aHanu3 BenlecTB. MeToIbl KOJIMYECTBEHHOTO aHaln3a. [ paBUMETpUYECKUN U
TATPUMETPUUECKUI aHaIu3. IHCTpyMEHTAIbHBIE METO/IbI aHAJIM3A.

JlabopaTopnasi padora 7.1. KauecTBeHHbIC peaKIIMH HA HOHBI

N3ydeHne KaueCTBEHHBIX peaKliii OCHOBHBIX KaTHOHOB M aHMOHOB. O3HAaKOMJIEHHE C APOOHBIM
AQHAJIN30M KaTHOHOB U aHHUOHOB.

JlabopaTopnasi padora 7.2. ’KecTKoCTh BOABI

3HAaKOMCTBO C BHJAMH ECTKOCTH BOJIbI, THATPUMETPHUUECKUMH METOJJaMU OTpe/ieeHus: oo1ei
JKECTKOCTHU U COJIEPKAHUSA B BOJE MOHOB KaJbIUs U MarHus

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

5 YueOHo-MeToqUYeCKOE 00ecnieyeHHe AJIsl CAMOCTOSITeIbHOI padoThl 00y4arOLIUXCA

5.1. Bneayoumopnas camocmonmenvnas padooma cmyoenmog

B niennom BHeayauTopHas caMocToATeNbHAs paboTa CTYACHTA NPH M3YUYEHUHU Kypca BKIIOYAET B
ce0s cieayronye Buabl padboT:

— npopaboTkKa (M3y4yeHHe) MaTepUaIoB JIEKIUT;

— YTeHHUe U MpopadoTKa PEKOMEHI0BAHHOW OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBI;

— MOATOTOBKA K JIJAOOPATOPHBIM 3aHATHUSM;

— IIOUCK U ITpopaboTKka MaTepuanoB u3 HTepHeT-pecypcoB, HAyUHbBIX TyOJIMKAIIHIA;

— MOATOTOBKA K 3aIuTe Ja00paTOpHBIX padoT;

— IOATOTOBKA K TECTUPOBAHUIO;



— MOJTrOTOBKAa K TEKYIIEMY U UTOTOBOMY (MPOMEXYTOYHAsI aTTECTallUs) KOHTPOJIO 3HAHUU IO
JTUCIUIINHE.

OcHOBHast J10JIs1 CaMOCTOATENbHOM pPabOThl CTYACHTOB NPHUXOAUTCS Ha TMOJATOTOBKY K
1ab0paTopHbIM paboTaM M HX 3allUTe, TeMaTHKa KOTOPBIX MOJHOCTbIO OXBATHIBAECT COJEPIKAHHE
Kypca. CamocrosiTenbHass pa0oTa 1O TOATOTOBKE K Ja0OpaTopHbIM padoTaM H UX 3alluTe
mpeJnoiaraeT yMmeHue paboTarh ¢ mepBUYHON HHPOpMAIIHEH.

CamocrosTenbHas padoTa CTyIEHTOB IO pa3/ielaM Kypca BKIIOYAET:

PaboTa ¢ KOHCTIEKTOM JICKITUK U PEKOMEHIOBAaHHOM JIuTepaTypoit (1 ¥ TOTOTHUTEIIbHAS ).

[TonroroBka MaTepuaoB K KOHTPOJBHOMY OIMPOCY IO HM3YYEHHBIM TeMaM, J1abopaTOpHBIM
3aHATUSAM, TECTOBBIM IIPOBEPKAM 3HAHUM, 3aIUTE JTaOOPATOPHBIX padoT, AUATIOTaM C MPEenojaBaTeieM
Y y4aCTHUKaMU MTPOBEPKHU 3HAHUM 110 pa3jiesam Kypca.

6 ®OoH/I OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHNsI IPOMEKYTOUHOM aTTecTalluu 00yYAOINXCS
0 TUCIHIIINHE

@OHJT OLICHOYHBIX CPEICTB JUIsl IMPOBEACHHUS MPOMEXKYTOUHOM aTTecTaluy OOYyYaroIIMXCs IO
JTUCUUILINHE «XHUMUSD IPEICTaBICH B IPUIOKEHUU K paboueil mporpaMme AUCHUILIHHBL U BKITIOYaeT
B ce0st:

- TepeYeHb KOMIIETCHIMH C yKa3aHWeM O3TanoB HMX (OPMHUPOBAHMS B IPOLIECCE OCBOCHHUS
00pa30BaTeNbHOM IPOrpaMMbl;

- ONHKCaHWE TOKa3aTejeld M KPUTEPHEB OLICHMBAHUS KOMIETECHIMH Ha Pa3IMYHBIX dTalax HX
(dbopMHUpOBaHUS, OTTMCAHUE IITKAJT OLICHUBAHUS,

- TUTIOBBIE KOHTPOJIBHBIC 3aJaHUsl WIIM MaTepualibl, HEOOXOAUMBIE JUIS OILICHKU 3HAHWH, YMEHUH,
HAaBBIKOB U (MJIM) OMbITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATANbl (POPMUPOBAHUS KOMIIETEHIINH;

- METOJIMYECKHE MaTepHalbl, ONpPEICISIOIINe IPOLEIyphl OILCHUBAHMSA 3HAHWH, YMEHUH,
HAaBBIKOB U (WJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOIIMUX ATAIbl (POPMUPOBAHUS KOMIETEHIIUHN..

Bonpocs! /151 IpoBeeHUsI IPOMEKYTOYHON aTTECTALMHM 10 TUCHHMILIMHE (324eT ¢ OLeHKOMH)
1. OcHOBHbIE NOHATHS XUMHMU: aTOM, MOJIEKYJIa, XUMHUECKUI 3JIEMEHT, IPOCTO, CI0KHOE
BELIECTBO.
3aKOH COXpaHEHUsI MacChl BELIECTB.
3aKOH MOCTOSHCTBA COCTaBa.
3aKOH KpaTHBIX OTHOIIEHUH. 3aKOH 00BEMHBIX OTHOILIEHUH.
3akoH ABorazipo. MoibHBIM 00BEM.
ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Ilepnonnueckuil 3aKOH U CTPYKTYpa NEPUOINYECKON CUCTEMBI.
M3MeHeHne CBOMCTB 3JI€MEHTOB B MaJIbIX M OOJIBIINX MEPUOJIaX.
Mopnenu ctpoenus aToMoB. MIX 10cTOMHCTBA U HEOCTATKH.
0. JIBoiicTBeHHas MpUpO/ia FIEKTPOHA.
1. KBanroBsle yncina. [Topsaok 3anoaHeHHst 3JEKTPOHHBIX 000JI0YEK aTOMA.
12. BaneHTHBIE COCTOSHUS 2JEKTPOHA.
13. DHeprust HOHU3AKN ¥ SHEPTHSI CPOACTBA K DIIEKTPOHY. DIIEKTPOOTPHUIIATEIBHOCTb.
14. 3aKkoHBI TEPMOXUMHU. DHTAIBIHSL.
15. Durponus. Dueprus ['ud0ca.
16. CkopocTbh XMMHYECKHX peakiuil. PakTopbl, BIUSIOIINE HA CKOPOCTh PEAKIIUU. 3aKOH
JIEUCTBYIOIIMX MacC.
17. Teopus aKTUBAILMU XUMUYECKOH peakinuu. AcopOuus U KaTalus.
18. OOpaTMMOCTh XMMUYECKHUX PEaKIHid. XMMHUECKOE PABHOBECHE.
19. Ilpunmun Jle-Ilatense. @akTopsl, BIUAIONIME HA CMEIIEHHE XUMUYECKOTO PABHOBECHS.
20. KoBaneHnTHast XuMH4ecKast CBsi3b. MeTo1 BalleHTHBIX cBs3eil. CriocoObr 00pa3oBaHus
KOBQJICHTHOH CBSI3H.
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21. Metoa MOJIEKyISIPHBIX OpOUTaNEeH.

22. VloHHas CBS3b.

23. MexMomeKyIspHoe B3auMoieiicTBIEe. BomopoaHas cBs3b.

24. Bunpl TuOpuaN3aliid aTOMHBIX OpOUTasICH.

25. PactBopsl. O01IHE CBOWCTBA PaCTBOPOB. PaCTBOPUMOCTH BEIIIECTB.

26. CriocoObI BEIpaKCHHS KOHIIEHTPAIUH PaCTBOPOB.

27. DnextponuTtHueckas nuccoruanus. CuibHbIe U cadble AIeKTPOIHUTHI.

28. dakTopbl, BIUSIONINE HA JIEKTPOIUTHUECKYIO Auccoruaiuio. KoHcTaHTa u cTeneHpb
JUCCOLIMAIUY.

29. Jluccoumanus Boabl. BomopoaHbli moka3aTelb Cpelibl.

30. T'uaponus comneit. @akTOPHI, BAUSIOMINE HA THIPOIIU3.

31. JlucnepcHoe cocTosiHME BenlecTBa. JlucnepcHbie CUCTEMBI.

32. TanpBaHWYECKHIA SJIEMEHT. Y CTPOMCTBO U MPUHITUT PaOOTHI.

33. Psn HanpspkeHUN METauioB. DJIEKTPOAHBIC TOTEHITAATIBI.

34. DnexTponu3. 3aKOHBI IEKTPOIIN3A.

35. Koppo3zus. CriocoObI 3aUThI.

36. OKHCIUTETBHO-BOCCTAaHOBHUTENbHBIE peakiuu (mpumepsl). Ctenenb okucieHus. [lonsrus
OKHUCJIUTEJh, BOCCTAHOBUTENb, OKUCIICHHE, BOCCTAHOBIICHHE.

37. OOmue MOHATHS U TOJIOKEHHUST KOJIMYECTBEHHOTO aHanu3a. Peakuuu, ucnoiab3yeMbie B
TUTpUMETpHUH. TpeOoBaHUS K HUM.

38. OCHOBHBIE COCTABIIAIONINE TUTPUMETPUIECKON CUCTEMBI. THUTPAHTHI, UX IPUTOTOBIICHUE U
CTaHJapTH3AIUS.

39. Teopus cTpOEHUSI OPraHUYECKUX COCAMHCHU.

40. Knaccudukaius peareHToB U peakliiii B OpraHMueCcKoi XUMUHU.

41. Onuromepsl. CTpoeHue u CBOMCTBA MOTUMEPOB. CIIOCOOBI MX MOTYYCHUS.

42. Tlomumepsl. CTpoeHHe U cBOICTBa MomuMepoB. CocoObI MX MOTyYEHUSI.

43. XuMu4eckre BOJIOKHA U TUIACTMACChI. XMMUYECKHE CBOHCTRA.

44. Bunapl oprannueckoro TorauBa. Ero cocraB u nepepaboTka.

7 PexoMeHnayemas Jiureparypa

7.1 Ocnosnaa numepamypa:

1. I'muaka H.JL. O0mas xumust: Yue6. mocooue. — M.: Unarerpan-IIpecc, 2003. — 728 c. (94
9K3.)

7.2 /lonoanumensnasn numepamypa:

2. Koposun H.B. O6mas xumusi: yaeOHuK. — M.: Boicmas mkomna, 2000. — 558 c. (64 5k3.)

3. 'munka H.JI. 3agaun u ynpaxxHeHus mno oodmei xumuu: yued. nocooue. — M.: UnTerpain-
[Tpecc, 2008. — 240 c. (8 9K3.)

4. Epoxun IO.M. Xumus: yueouuk. — M.: Axkagemus, 2005. — 384 c. (43 3k3.)

5. T'abpuensn O.C. IlpakTukyMm 1o oO1ieil, HeOpraHMYECKOW U OpraHMYecKoi XUMHUH: yuel.
nocobue. — M.: Akagemus, 2007. — 256 c. (15 7k3.)

7.3. Yueono-memoouueckaa numepamypa

6. JIann36epr P.A., Caymkuna JI.H. JIabopaTtopHblil IpakTUKyM 1O 0011l 1 HEOPTaHUYECKOM
xumud. Y. |: YyeOHo-meroanueckoe nocodue (mpaktukym) / P.A. Jlsum36epr, JIL.LH. Caymkuna. —
ITerponaBnosck-Kamuarckuii: Kamuarl TV, 2008. — 105 c.

7. Caymkuna JLH., JIsaa36epr P.A. Xumus. OcHOBBI O0mIel W HEOPraHUYECKON XUMUU:
mporpaMma Kypca U METOJUYeCKHe yKa3aHUsl K U3YUYEHUIO TUCHUIUIMHBI Ui CTY/I€HTOB HalpaBIeHUH
noarotroBkn  022000.62 «Oxonorus u  npuponomnonb3oBaHue», 280700.62 «Texnocdepnas
oeszomacHocTh»,  280100.62  «IIpupomoodycTpoiicTBO ¥  Bojomoiab3oBanme»,  151000.62
«TexHomornyeckue MamuHbl U obopynoBanue», 111500.62 «lIpombliieHHOE PBHIOOIOBCTBOY,
260100.62 «ITpomyKThl MHTaHUS KHUBOTHOTO TpoucxoxaeHus», 260100.62 «[IpoaykTel TUTaHUS W3
pacturenbHOoro  cuipbsi», 141200.62 «XononunbHas, KpPUOT€HHass TEXHUKA U CUCTEMBI
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xu3HeoOecrieueHus», 223200.62 «Texuuueckas ¢usukay», 220400.62 «YnpaBieHne B TEXHUYECKUX
cucremax» u cneruaibHocTet 180403.65 «CynoBoxaenuey, 180405.65 «IkcmmyaTtanus CyJIOBBIX
IHEPreTHYECKUX YCTaHOBOK», 180407.65 «DKcruryaTamnus CyJOBOT0 3JIEKTPOOOOPYIOBAHUS U CPEICTB

aBTOMAaTUKW» OYHOU U 3a0uHOM (popm 00yuenus — [lerponabnock-Kamuarckuii: Kamuatl TV, 2013. —
52.

8 Ilepeyens pecypcoB HHGOPMAIITHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « AHTEpHET»

Kypnan «Xumus u Kusznb - XXI Bex» [Dnexrponnsiit pecypc]. — URL: http://www.hij.ru

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

DKcrnepuMeHTalIbHAs XUMUS [DneKTPOHHBIH pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauuecKue yKa3aHus JJisl 00y4al0IIMUXCS 110 OCBOCHUIO M CIIUIIIMHbI

Metonuka mpenojaBaHus —JAUCUMIUIMHBI  [pENAIoJiaraeT YTEHUE JICKUWH, MpOBEIeCHUE
71a00paTOPHBIX 3aHSTHH, TPYNIOBBIX W WHIUBHAYyAIbHBIX KOHCYJIBTAIMW IO OTACIBHBIM BOIPOCAM
muciumuinHel.  [lpenqycMoTpeHa camocTtostenbHass paboTa CTYAGHTOB, a TaKXkKe MPOXOXKIACHHE
aTTECTAIMOHHBIX UCIIBITAHUHN TIPOMEKYTOUYHOM aTTeCTAINH.

Ha nexmusix paccMaTpUBarOTCS KOHIENTYalbHbIE BOMPOCHI XHWMHU: OCHOBHBIC MOHSTHS U
3aKOHBI CTEXHOMETPUM, CTPOEHHE BEIIECTBA, OOIIME 3aKOHOMEPHOCTH XHUMHUYECKUX MPOIECCOB,
CBOICTBa PacTBOPOB, AJIEKTPOXMMHUYECKHE IPOLIECCHl U CHCTEMBI, TEOPUS XUMHUYECKOTO CTPOCHUS
A.M. bytnepoBa; pa3IMyYHBIE KJIACChl OPraHMYECKUX COCAMHEHUH W HMX CBONCTBA, OCHOBBI
XUMHUYECKOT0 aHAJIN3a U UACHTU(DHUKAIINH BEIIECTB.

enpro mpoBeneHus Ta0OPATOPHBIX 3aHATUM SIBISIETCS 3aKPEIUICHUE TEOPETHUYECKUX 3HAHUU
CTYJICHTOB, [TOJIyYEHHBIX UMH B XOJI€ U3YUEHUS JUCLUUIUIMHBI HA JIEKIIUSAX U CAMOCTOSATEIbHO. 3aHATUS
7a00paTOPHOTO THIA BKIIOYAIOT B CeOsI CICAYIONIME OTalbl: W3YYCHHE TEOPETUYECCKOHW dYacTh
1abopaTopHOil pabOThl; KOHCIIEKTUPOBAHKUE XO/1a BBIMIOJIIHEHUS J1a00paTOPHOM paboOThl U MPOBEACHUE
€¢ DKCIEePUMEHTAIbHOW YacCTH; BBHITIOJHCHHE HEOOXOJMMBIX pacdyeTroB; odopmIieHHE OTd4eTa O
poJieslaHHOM padore; 3amuTa JlabopaTopHoi paboThl. [l MOATOTOBKH K 3aHATUSAM JaOOPaTOPHOTO
TAMA W 3alIUThl BBIMIOJHEHHBIX JIA0OPATOPHBIX padOT CTYACHTHI BBHIMOJIHAIOT MPOPabOTKY
METOMYECKUX YKa3aHW 1O BHITIOTHEHUIO J1a00paTopHOIl paboThl, yAemnsis oco0oe BHUMaHUE IeNIsIM U
3a/1auaM, TEOPETUUECKOM YacTH U TOPSAKY BBITOJHEHUS JIa0OpaTOPHOM padOThl; KOHCTIEKTUPOBAHUE
HMCTOYHUKOB; pabOTY C KOHCIIEKTOM JICKIIH, TPOCMOTP PEKOMEHAYEMOU TUTEPATYPHI.

[Ipu n3y4eHN TUCIMIUIMHBI UCTIOJIb3YIOTCSI MHTEPAKTUBHBIE METObI 00YUEHUsI, TAKUE KaK:

1. Jlexuus:

— JIEKIUS-BU3yalM3alisl — T0Jladya MaTepuaja OCYIIECTBIISIETCS CPEJACTBAMHU TEXHUYECKUX
CpeICTB OOy4YeHHS C KpaTKUM KOMMEHTHPOBAaHHEM JEMOHCTPHPYEMBIX BH3yaJbHBIX MaTepHalIOB
(mpe3eHTanuii).

2. JlabopatopHoe 3aHsITHE:

— TPEHUHI — METOJ OOYYEeHHS W Pa3BUTHUS CIIOCOOHOCTEH K OBIAJCHUIO JESITEIbHOCTHIO
MPOBEJICHUST XUMUYECKUX J1a00paTOpHBIX HccleaoBaHuil. IHTeHcuBHAs paboTa BO BpeMsl TPEHUHTa
MOMOTAeT JOCTHYh BBICOKHMX PE3yJbTAaTOB 3a KOPOTKHH CpPOK, a TOCIEAYoIIas CUCTEMa IOCIe
TPEHUHTOBOTO COMPOBOXKICHUS 00ECIIeUnBaeT HA/IeKHOE 3aKpeIJICHHe MaTepHrana

— paboTa B MalbIX Tpynmax — OOECIeYMBaeT AaKTHBHYIO TO3HABATEIBHYIO JICSITEIBHOCTD
oOyJaromuxcsi, MpelycMaTpuBaeT pacrupeselieHne 00sS3aHHOCTeH MEXy HUMH, HCIIONHUTEIBHYIO U
OpPraHU3aTOPCKYI0 WHUIIMATHBY, aKTYaJIU3allMI0, KaK OMBITa CAMOCTOSTEIILHON JCSITEIBHOCTH, TaK U
COBMECTHOM palOTHl TO BBHIMOJHEHUIO JIA0OPATOPHBIX pabOT, HYTO COTJIACyeTcs C pealusiMu
MpoeCCHOHAIBHON JAEATENHPHOCTH OYIYIINX CIICIIHATINCTOB.

10 KypcoBoii npoexT (padota)
BrimonHenue kypcoBoro mpoekra (padoThl) He MPeTyCMOTPEHO YIEOHBIM TIAHOM.
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http://www.hij.ru/
http://chemistry.narod.ru/
http://www.chemexperiment.narod.ru/framechem1.html

11 IlepeyeHb WHGPOPMANUOHHBIX TEXHOJOTHM, HCHOJb3YyeMbIX MPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MpoLecca MO0 IMCUUILUINHE, BKJIIOYAs NepevyeHb MPOrPpaMMHOro odecnevyeHust
U MH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv uH@OPMAUUOHHBIX MEXHOIO2UI, UCHOIB3YEMBIX HPU OCYULECHMETeHUU
obpazoeamenvnozo npoyecca

— 3JIEKTPOHHBIE 00pa30BaTEbHBIC PECYPCHI, IPEICTABICHHBIE B 1. § pabo4eil mporpamMmel;

— HCTOJIb30BAHUE CIAA-TIPE3CHTAIU;

— WHTEPAKTHBHOE OOIIEHUE C 00YUYAIOIUMUCS U KOHCYIbTUPOBAHUE MTOCPEACTBOM IICKTPOHHOMN
MOYTHI.

11.2 Ilepeuenv npozpammnozo obecneuenusn, UCNOIBL3YEMO20 NPU  OCYULECHIBIEHUU
obpazoeamenvrnozo npoyecca

[Tpu ocBOCHMH JUCHUILIMHBI UCIIOJIb3YETCS JIMIEH3MOHHOE ITPOrpaMMHOE 0OecTieueHue:

— TeKCTOBBIN pepaktop Microsoft Word,

—naket Microsoft Office

— 3nIeKTpoHHbIe Ta0mIbl Microsoft Excel;

— IIPEe3eHTalMOHHBIN penakTop Microsoft Power Point.

11.3 Ilepeuenv ungopmayuoHHO-CRPABOYHBIX CUCHIEM
— crpaBOYHO-TIpaBoBas cucreMa Koncynprant-mumoc http://www.consultant.ru/online
— crnpaBoYHO-TIpaBoBas cuctema ["apant http://www.garant.ru/online

12 MarepuajibHO-TeXHHYECKOe oOecredeHue J1CIUININHbI

Jlis mpoBeIeHUs 3aHATHI JIEKIIMOHHOIO TUIIA, IPYIIOBBIX U UHUBHyalbHbIX KOHCYJIbTAIUM,
TEKYIIEro KOHTPOJISI U MPOMEXYTOUHOM aTTECTallMM UCHOJb3yeTca yueOHast aynutopus 7-206 nubo
JpyTUe COTIacHO YTBEPKIEHHOMY PACIIMCAHUIO YUEOHBIX 3aHATHH.

[Tpu mpoBeneHnM 1a6OPATOPHBIX PabOT UCIIOIB3YETCs TabopaTOpHst OOIIEH U HEOPTaHUIECKOM
xuMuH x/k-11 b Ha 16 mocago4HbIX MecT; KJacCHas J10CKa; BBITSHKHOU IKad; OaHs BOJSHAS, IUIUTKA
DIIEKTPUYECKasl; WHCTPYMEHTH! (IITATUBBI, JEpXKaTeIH Uil TPOOUPOK THTEIbHBIC IIUIIIIHI);
nabopaTopHass mocyaa (OIOpPEeTKHM, CIUPTOBKH; KallelbHUIbl, THUIJIH); XUMUUYECKHUE DPEaKTUBBI;
nepuoanueckas tadmuna .M. Menneneena.

Jns caMOCTOSTeNbHOW pPa0bOThl OOy4arOIIMXCS MCIONB3YIOTCA KaOuHeThl 6-214 u 6-314,
KOKIbIH 00Opy/NOBaH KOMIUIEKTOM Yy4yeOHOM MmeOenu, OByMS KOMIIBIOTEpAMHU C JOCTYIIOM B
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO ceTh «VHTepHeT» U B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpealy OpraHU3aliu, IPUHTEPOM U CKAaHEPOM.

[Ipy m3yyeHUM AMCLUUIUIMHBI UcHonb3yeTcsd OubanoTeunsld ¢ona Kamuatl TVY: ydueOHukw,
yueOHbIe TOCOOU S, TEPUOJUUECKHE KYPHAIIbI, 3JIEKTPOHHBIN pecypc; pa3aaTOUHbI MaTepual.
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JlonoiHeHNs1 ¥ U3MEHeHHusl B padoyeil mporpamme

JlonoyiHeHHMs1 M U3MEHeHusl B pa0oyeii mporpaMmme 3a / y4eOHblIii 1o
B pabouyro mnporpamMmy no IUCLUIUIMHE JUI  HaIlpaBIICHUS
MOJArOTOBKH (CHELMAIBHOCTH) BHOCSITCSI CJIEAYIOUINE TOTIOTHEHUS U N3MEHEHUS:

I[OHOJ'IHCHI/ISI N U3MCHCHHUS BHCC

(momxnocTh, @.1.0., moanuce)
Pabouas nporpamMmMa nepecMoTpeHa U 0JJo0peHa Ha 3acelaHuu Kadepbl
«_» 201 r.
3apenyrouuii kadeapoit

(monmuce) (®.1N.0.)
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