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1 Henu u 3aaa4n y4eOHOH AUCHHNINHBI

Ilens  oceoenuss pucummiuHbl «XUMHS» — OaTh CTyAeHTY 0Oa30Bble 3HAHHS IO
(yHIaMEHTAIbHBIM pa3fesiaM XuUMHH B O0beMe, HEOOXOOUMOM JJii OCBOCHUS (PUIMUYECKUX,
TEXHUYECKHX M HKOJIOTUUECKUX OCHOB NP M3YYCHUU AUCLUIUINH MTPOGECCHOHATBHOTO KA.

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
npodecCHOHANBHBIX 337a4, OBJIAJEeHIE HABBIKAMU XUMHUYECKHUX PACUYETOB MPUMEHUTENLHO K 3a/1a4aM
npodeCcCHOHATBHOMN NETETbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITENBHOMN PadOoThL

Metoanka mpernofaBaHusl NaHHOH IUCLMILIMHBI MPENIoaraeT YTeHHE JIEKUUH, MPOBEACHNE
71ab0paTOPHBIX pPadOT, UHANBUAYAIBHBIX KOHCYJIBTAIMI MO OTAENbHBIM (Hanboiee CIOKHBIM) TeMaM
TOUCITUTUTAHBL

JlekunM MOCBSIIIAIOTCS PACCMOTPEHHIO HanOOJee BaXKHBIX BOIMPOCOB. OCHOBHBIM MOHSTHSIM;
TEOpeTUYeCKUM Bompocam xumun. Ha 1abopaTopHbIX 3aHIATHSIX CTYASHTHl OCBAUBAIOT HABBIKU PAOOTHI
B XUMHYECKOH 1ad0paToOpHH, OBJIAIEBAIOT OCHOBHBIMU METOIAMH XUMHUYECKOTO aHAIN3a.

CamocrosiTenbHass paboTa CTYAEHTA 3aKIIOYAeTCss B CHUCTEMAaTHYeCKOH mpopadoTke
TEOPETUYECKOT0 MaTepHasa, TOATOTOBKE K BBINMOJHEHHIO JIAa0OpaTOpHBIX padoOT M HMX 3alIWTHI,
pelLeHne 3aaay.

Jns  peanuzaldy  KOMIIETEHTHOCTHOTO IOOXOAa B Y4eOHOM IMpoLecce NPeayCMOTPEHO
UCTIOJIb30BaHNE AKTHBHBIX U MHTEPAKTUBHBIX (POPM NMPOBEICHMS 3aHATHI onepekaromee oOydeHue,
IPYIINIOBOE BBIMOJHEHUE Ja0OPaTOPHON paboThl, 0OCYKIAEHHE MOJYYEHHBIX PE3YJIbTATOB, JICKIIUU-
NPE3EHTAINH, TIPOCMOTP U OOCYKIEHHE HAyUHO-TIOMYJISIPHBIX (PHUIIBMOB, TBOPUECKUE 3a1aHUS.

2 TpeGoBaHus K pe3yIbTATAM OCBOEHHS AMCIHUIIHHBI

[Ipouecc n3ydeHus: TUCLUILTMHBI HAITPABJIEH HAa (OPMHUPOBAHUE KOMITETCHLIUH:

—  CrmocOOHOCTb  NPUMEHSITh ~ €CTECTBEHHOHAyYHble W OOIIEMH)KEHEpHBbIE  3HAHMA,
aHaIMTHYeCKHe MeTobl B mpodeccuonanbHoil nesrenproctr (OIIK-2).

— CIIOCOOHOCTH MPOBOOUTH H3MEPEeHHMsT M HaOmIoAeHus, oOpadaThiBaTh W IPENCTABISATH
skcriepuMenTanbHble qaHabie (OITK-3).

[Tnaaupyemble pe3yapTaThl OOYyUEHHs MO JUCLHUILIMHE, COOTHECEHHBbIC C YCTAaHOBJICHHBIMU B
nporpamMmMe OakajtaBpyuaTa HHAUKATOPAMH JOCTH)KEHUS] KOMITETEHLIUH, MTPECTaBICHBI B TAOIHUIIE.

Tabnuya — Ilnanupyemsie pe3ynomamer O0OyueHuss NO  OUCYUNIUHE, COOMHECEHHblE C
CIAHOGNEHHBIMU 8 NPOCPAMME OAKANABPUAMA UHOUKAMOPAMU OOCIIUNCEHUSL KOMNEMeHY Uil
Kon |[Hanmmenosa| Kona u HanmMeHOBaHMC Kox
KOMIT HUC HWHIUKATOPA [TnanupyeMerii pe3yapTat 0OYICHUS 1O HoKAzATENs
CTCH | KOMIICTCHI] JOCTHKCHHUS JUCLIAILTAHE
JR15151 2051 KOMIICTCHIINH OCBOCHHA
CrocobeH WM-lomcs: 3uaer 3HaTh, XUMHUYCCKUC TIOIOKCHUS U 3AKOHBI, 3(0OIK-2)1
TPHMCHSITD | o 16 3AKOHEI MEPUOTUUCCKYIO CHCTEMY 3JIEMCHTOB B CBETE
CCTECTBEHH |, o crpepponayunpix  |CTPOCHIA ATOMA; PEAKITHOHHYIO CHOCOOHOCTb
OHAYUHBIE |/ o i, cessanmpic |BCWICCTE: KHCIOTHO-OCHOBHBIE H OKHCIHTE LHO-
u ¢ mpotbeccHoranpHoi  |POCCTAHOBHTENLHEIE CBOHCTEA BELICCTE, 3(0OIK-2)2
oOIIeHHKE P — XHMHYCCKYIO CBS3b, KOMILICMECHTAPHOCTD;
OIIK| HepHbIe XUMHYECKHUE CUCTEMBL; XUMHUECKYIO
-2 | 3HaHws, W/1-2omc: Braseer TCPMOJMHAMUKY M KHHCTHKY; TCOPHIO CTPOCHHUS
aHauTHucc | TABPIKAMI IPUMCHCHIA | -0 yirgeckix coeIMHEHNMH, KIaccH(HKALIIO 3(OIK-2)3
KHE OCHOBHBIX SAKOHOB PEareHTOB U PeaklUi B OPTaHUYECKON XUMHUU,
meTopr g |[CCTOCTBOHHOHAYIHBIX (0050180 10THMEPOB M OTHTOMEPOB H CIIOCOOBI HX
mpodeccuo [FHCIHIVIHIH, CBASAHHEIC ||\ ouepg
HanpHOH |P npodeccHonabHOM VYMeTh: KOMHICCTBCHHO OIMUCHIBATE PCAKIINU Y(OIIK-2)2
aesrrenpHoC [P0 TOIPHOCTH. MPEBPALICHHUS; PACCUUTHIBATE KOJIUICCTBCHHOES




™ N-30mc2: YMmeer COACPIKAHUE PACTBOPCHHOIO BEIICCTBA, Y(OIIK-2)3
MPUMEHSITh OCHOBHBIC ~ |OCMOTHUYECKOTO IABJICHUS PACTBOPOB, CKOPOCTD
3aKOHBI XUMHYICCKHX PEAKIMN U WX HANPABICHHOCTb.
CCTCCTBCHHOHAYYHBIX  |BiameTs: HaBbIKaMK PabOThI B XUMHUCCKOH B(OITK-2)2
JUCIIUIUTHH, CBI3aHHBIC |71a00paTopuu. B(OIIK-2)3
B IpodeCCHOHATBHOU
JCSATCIBHOCTH.
WUM-lomc.s: 3Haet 3Hare: xuMHdecKyro uaeHTuukammo semects. | 3(0IIK-3)1
Cc0COGbI H3MepeHHil,  |Y METh! OMPEACIATE TEPMOJHHAMHUCCKHE 3(OIIK-3)2
3QIHCH U XPAHEHHS XaPaKTCPUCTHKH XUMUUECKUX PCAKIUHA U
PE3YIBTATOB PABHOBECHBIC KOHLCHTPALIMH, ONPEACIAT VY(OIIK-3)1
HAGTFOICHHH, MeTOTpl  |OCHOBHBIC (PHBHUCCKHE M XMMITICCKHC
Criocoben |00paboTku u XapaKTEPUCTHKH OPTaHIMIECKUX BEIECTB. Y (OIIK-3)2
HpoBoHTE |TPCACTABICHI BrnaneTs: HaBEIKaMU POBEACHUS OCHOBHBIX
W3MepeHHs [PKCTICPHMEHTATBHBIX METOAOB XHMITIECKOTO AHATN3A U OTIPEACTICHIS B(OIIK-3)2
" JAHHBIX. XUMHUECKHX TI0Ka3aTeIeH. B(OIIK-3)3
Habmoxeuu |[U-2omx.3: Bmageer
A, HABBIKAMH PabOTHI C
OIIK
3 00pabaThiB |M3MEPUTEIBHBIMU
atb 1 |npubopamu u
MPEACTABIS [HHCTPYMCHTAMHL.
Tb N]1-30mmcs: Ymeer
IKRCHCPUME |oGpabaThiBaTh
HTATBHBIC |5xcriepuMEHTATbHBIC
AAHHBIC | qapHbie,
HHTCPIPETHPOBATh U
poeCCHOHANTBHO
MPEACTABIATh
MOTYYICHHEIC
PE3YIBTATHL.

3 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl

YuebHast aucnuruimHa «XUMEsD) SIBJIIETCS AUCHHUILIMHOW OO0S3aTENbHON YacTH B CTPYKTYpe

00pazoBaTeNbHON POTrPaMMBL.

VcenelrHoe oOBjJageHue OHUCLUAILIUHONU

«XUMUST»

IIKOJIbHOT'O KypcCa MO MaTEMATHUKE, (1)I/ISI/IKI/I 1 XUMHHU.

WU3Y4EHUU

3HaHus, MPUOOPETEHHBbIE NPU OCBOEHUH IUCLMILIMHBI « XUMHUS» OyIyT HMCIOJNB30BAHBI MPU
CrHelaibHbIX
KH3HeoOecneueHns»: «MaTepHuanoBeieHHe M TEXHOJIOTHSl KOHCTPYKLMOHHBIX MarepuanoBy; «OOmmas

SJICKTPOTEXHHUKA U JJICKTPOHUKAY.

4. Conepxanue IUCHUILTHHbBI
4.1 Temamuueckuil niaH OUCUUNTUHbL
Ounas hopma odyuenus

JAUCITUITIINH:

«XonoawnbHas, KpPUOTEHHAs

TEXHHUKA

OasupyeTcss Ha IOKOJbHBIX 3HAHHSIX

u

HammenoBanaue pa3aciaos u TeM

KonrakTtHas pabota
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Paszgen 1. OcHOBHBIE IOHATHS H 3aKO0HbI
CTEXHOMETPHH

11

Tema 1: Beeaenue. OCHOBHBIE ITOJIOKEHUSA
U 3aKOHBI.

11

o

=

[\S]

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

Pasaen 2. Ctpoenne BeuecTsa

12

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

Omnpoc,
BBITTIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Tema 3: Xumudeckas CBSI3b.

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aaHUN,
TCCT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX NPOoUeCCOB

14

12

Tema 4: Xummdeckas TEpMOAMHAMHKA H
KHHETHKA.

14

12

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

Paznen 4. PacTBOpBI

Tewma 5: PactBOpsI 1 X CBOMCTBA.

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

Paszgen 5. OxucaurenabHo-
BOCCTAHOBHUTECJ/IBHBIC H
TEKTPOXHMHYECKHE MPOLECCHI

Tema 6: DACKTPOXUMUUCCKUE CHCTEMBI.

Omnpoc,
BBITIOJTHC




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

Paznen 6. OcHOBBI opraHH4YeCKO#
XHMHH

Tema 7: DNEeMEHTBI OPraHUIECKONU XUMHH.

Omnpoc,
BBIITIOJTHC
HHUC
MIPaKT.
3aJaHUN,
TCCT

Pazpen 7. Xumnueckast naeHTH(PUKALHSA
H AHAJIHU3 BEIECTBA

Tema 8: Xwumwuueckas uACHTHPUKALUSL
BCIICCTB.

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

3auer

Bcero

72

51

34

17

21

3aounas hopma odyuenus

HammenoBanue pa3aciaos u TeM

Bcero wacos

AyAUTOPHBIC 3aAHITHUS

KonrakTtHas pabota
O BUAAM YICOHBIX

3aHITUH

Jlexuun

MPAKTHICCKUC

3aHATHA

Jlaboparopubic
paboTh

CamMmocTogaTenpHas

pabora
KOHTPOIIS

DOpPMBI TEKYIIETO

HrtoroBsiif KOHTPOIBL

3HAHUM [0 JUCLTATLIMHE

Paszgen 1. OcHOBHBIE IOHATHS H 3AKO0HbI
CTEXHOMETPHH

Tema 1: Beeaenue. OCHOBHBIE TTOJIOKEHUSA
U 3aKOHBI.

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




TCCT

Pasnen 2. Ctpoenne BelecTsa

17

15

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

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Tema 3: Xumudeckas CBI3b.

Omnpoc,
BBIITIOJTHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX MMPOLECCOB

Tema 4: Xummdeckas TEpMOAHHAMHKA H
KHHETHKA.

o

~l

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

Paspen 4. PacTBopsl

Tewma 5: PactBOpEI M X CBOMCTBA.

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

Paszgen 5. OxucaurenabHo-
BOCCTAHOBHUTECJIbHBIC H
TEKTPOXHMHYECKHE TPOLECCHI

Tema 6: DACKTPOXUMUUCCKUE CHCTCMBI.

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

Paznen 6. OcHOBBI OpraHH4eCKOi
XHMHH

o

~l

Tema 7: DNEeMEHTBI OPraHUIECKON XUMHH.

Omnpoc,




BBITIOJTHC
HHUC
MPaKT.
3aaHUN,
TECT

Pazpen 7. Xumnueckasi HaeHTH(PHUKALHS
H AHAJIHN3 BEIECTBA 9 1 - - 1 8

Tema 8: Xwumuueckas uACHTUDUKALNSL Omnpoc,
BCIICCTB. BBITIOIHE
HUC U
3aILIHATA
1ab.
padoTsl,
BBITIOIHE
HHC
TIPaKT.
3aJaHUN,
TECT

&
—
1
1
—
=]

3auet 4 T

Bceero 72 8 6 2 60

4.2 Coodeporcanue Oucyuniunsl

Pa3ngen 1. OcHOBHbBIE MOHSITHS H 3AKOHBI CTEXHOMETPHH

Jlexuus 1.1. Beeaenue. OcHOBHBIE M0JI0KEHHS H 3aKOHbI

XuMHsI Kak Hayka, Kak ydeOHas NHUCLUIUIMHA, KaK OTPacib MPOMBIILICHHOCTH, KaK OCHOBA
Hay4YHO-TEXHUYECKOro Mporpecca. XUMHUUeckas CUMBOJIMKA. BakHeliine kiacchl 1 HOMEHKIJIATypa
HEOPraHUYEeCKUX COeMHEHUN.

Jlexuus 1.2. OcHOBHBIE NOJIOKEHHS H 3aKOHbI

ATOMHO-MOJIEKYJIAIPHOE y4eHHe. 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH KPAaTHBIX OTHOLICHUH,
3aKOH OOBEMHBIX OTHOIICHWH. DKBUBAJIEHT. 3aKOH SKBUBAJEHTOB. 3aKOH ABOraapo. ATOMHBIE H
MoJIeKyJIsIpHbIe Macchl. KosrdecTso BemecTsa. MojisipHas Macca ¥ MOJISIpHbIN 00beM. Onipenenenue
MOJISIPHBIX MaCC BEIECTB, HAXOMAIINXCS B ra3000pa3HOM COCTOSIHUH.

JlaGopaTopHasi padoTa 1.1. OcHOBHBIEe 3Tanbl NPOBeJeHHs JA0OPATOPHOI0 NPAKTHKYMA

BeeneHue B XUMHYECKHUN MNpakTHKyM. Teoperudeckas 4acTh, 3KCIHEPUMEHTAJbHBINA 3Tal,
00paboTka HKCIMEPUMEHTANBHBIX JAaHHBIX. XMMHYECKHE PEaKTHBBI, MOCy[a, NpaBumia paboTel B
naboparopuu.

JladopaTopHas pabora 1.2. OnpeaesieHne MOJIEKYJISIPHOH MACCHI YIJIEKHCJIOI0 ra3a

H3yyeHne OCHOBHBIX a30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAMU ONpeeNeHUs] MOJEKYISIPHBIX
Macc razo00pa3HbIX BEIIECTB.

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

Pa3pen 2. CTtpoeHue BemecTsBa

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

Mogaenu ctpoenust atoma. 1IoHATHS O KBaHTOBON MexaHHKe. KBaHTOBO-MexaHMYECKass MOAENb
atoma. KBaHTOBBIE umcia. PacnpeneneHue >A€KTPOHOB B MHOTO3JIEKTPOHHBIX artoMax. lIpuHumn
HauMeHnbined >Heprun. Ilpasuna Kneuxkosckoro. [lpunuun Ilaymu. IlpaBuno XyHma. DneKTpOHHBIE
KOH(UTYpALIKA ATOMOB U HOHOB 3JIEMEHTOB, CITOCOOBI 3aIMUCH.

Jlexuus 2.2. llepuoanyeckas cucTeMa 3J1eMEHTOB B CBeTe CTPOEHUS aToMa (Omepekaroiee
o0yueHue)

Bompocel mi1 cCaMOCTOSAITENBHOTO M3YyYE€HUs: MEPUOANYECKAsT CUCTEMA DJIEMEHTOB, CTPYKTypa
MEPUOANYECKON TaOMUIbl;, MPUYMHA MEPUOAMYHOCTU CBOHCTB XMMHYECKUX 3JIEMEHTOB, aTOMHBIC U



WOHHBIE PAaIUyChl, PEAKIHOHHAs CIMOCOOHOCTh BEIIECTB, KHUCJIOTHO-OCHOBHBIE W OKUCIHUTEHHO-
BOCCTAHOBHUTEJIbHBIE CBOWCTBA BEIIECTB, AaTOMHOE SIAPO; H30TOMBI U H300aphI.

Jlexums 2.3. XumMmuueckasi ¢Bsi3b

Teopust xummueckoro crpoeHust. OOpa3oBaHHe XUMHYECKOH CBs3U. Buabl XMMUYECKOH CBSI3U.
KoBanentHast cBsi3b. BaneHTHOCTb, KOBaJieHTHOCTb. [ ubpummzarus. I[lonsipHOCTE  MOJEKYJI.
JIuTnONbHBIN MOMEHT. DJIEKTPOOTPULIATENBHOCTb.

Jlexums 2.4. XumMmuueckasi ¢Bsi3b

Honnas cBsasp. llonsgpusanus nMoHOB. Jlenokann3oBaHHas XUMHYECKasl CBsI3b. Metaminueckas
cBsi3b. Bomopoanas cesizb. Cunbl Ban-nep-Baansca. Beruncnenne anunsl qumnons B Mojiekyse. Pacuer
SHepruM W JUIMHBL CcBs3U.  OmnpeneneHue Buaa THOPUOM3ANMM SJEKTPOHHBIX OOJAKOB U
MPOCTPAHCTBEHHON CTPYKTYPbl MOJIeKyJibl. OmucCaHWuE MOJIEKYJIbI CJIIOKHOTO BEIIECTBA C TMOMOIIBIO
METOa MOJIEKYJIIPHBIX opOuTaneii. KoMrieMeHTapHOCTb.

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

Pa3zpen 3. O6mue 3aKOHOMEPHOCTH XHMHYECKHX MPOLECCOB

Jleknus 3.1. XuMu4yeckasi TepMOAHHAMHKA H KHHETHKA

Buytpennsist sHeprus. OHTponus. JHepreTudeckue 3(PQPEKTl XMUMHUYECKHX  PEaKIHil.
Tepmoxumus. TepMOXUMHUYECKHE PACUETHL.

Jleknus 3.2. XuMH4YecKasi TEPMOAHHAMHKA H KHHETHKA

OHTpon¥sl U €€ H3MEHEHHe MpH XUMUYEeCKHX peakiusx. JHeprus [ uOb6ca. CranpmapTHbie
TEPMOJMHAMHUYECKHUE BETUYMHbI. XUMHUKO-TEPMOANHAMUYECKUE PACUETHI.

JladopaTopHas pabora 3.1. CkopocTh XUMHYECKOIl peakiuu

3HAKOMCTBO C KHWHETHYECKHMMM 3aKOHOMEPHOCTSMH IIPOTEKaHUs XUMHUYECKHX pEeaKLHi.
DKCHepUMEeHTaNbHOE HCCIIeOBAaHUE BIMSHUS W3MEHEHHUS KOHLIEHTPALUU Pearupyrollux BeLlecTB U
TEMIIEpaTypbl Ha BpeMs IPOTEKaHUsl PeaKLHil U ee CKOPOCTb.

Jleknus 3.3. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

CkopocTh XMMMYECKOH peakLud B TOMOT€HHBIX M Te€TEepPOreHHbIX cucteMax. PDaxTophl,
BJIMSIIOLIME Ha CKOPOCTb peakiuu. MeTonabl peryJlupoBaHUsl CKOPOCTH XMUMHUYECKON peakiuu. 3aKOH
neiicteust Macc. TemmneparypHbiii ko3 duIeHT peakuuu. DHeprusi akTupauuu. KaranmsaTopel U
KaTaJUTUYECKHUE CUCTEMBI.

Jleknus 3.4. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

HeoOpatumele u obpatumerie peaxkiuu. KonebarenbHble peakunu. XUMHUECKOE PaBHOBECHE.
Cwmemenue xumudeckoro pasHosecus. [Ipunuun Jle [latense.

JladopaTopHas pabora 3.2. XumMnueckoe paBHOBecHe

Hccnenosanue BIUsSHNSA U3MEHEHUS KOHLIEHTPALUU pPearpyroIuX BELIeCTB U TeMIIepaTyphbl Ha
XUMHUYECKOEe paBHOBECHE.

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

Pasnean 4. PacTtBopsnl

Jlexnus 4.1. PacTBopbl M HX CBOHCTBA

Xapakrepuctuka pactsopos. IIpouecc pactBopenust. CriocoObl BBIpaXKEHHUsI COCTaBa PacTBOpA.
Kpucranner u xpucramtoruapatel. Pactsopumocts. Ilepechiinennele pacTBopbl. JlucnepcHbie
CUCTEMBI.

Jlexnus 4.2. PacTBopblI M HX CBOHCTBA

BonHble pacTBOpBI 3JIEKTPOJNUTOB. DJEKTpoJuTH4ecKkas auccouuanus. CTeneHb M KOHCTAaHTa
aucconnanuy. 3akoH pasOaBienuss OctBanbga. CmemeHue HWOHHBIX paBHOBecwid. IloHsiTme o
BOJIOPOAHOM IOKazaTeJse cpenpl. I unponus.

JladopaTopHas pa6ora 4.1. I'uapoaus cojieit

UzydeHune pa3iuvHBIX THIIOB PEAKIMN THAPOJIN3a COJieH, (PaKTOPOB, BIUSIOIIUX HA YCUIICHHUE U
ocnabyieHue rTUAPOIU3A.

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



Pa3aen S. OxuncuTe1bHO-BOCCTAHOBUTEIbHBIE U 3JIeKTPOXHMHYECKHE MPOLecChl

Jlekuus S.1. D1eKTpOXUMHYECKHE CHCTEeMbI

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. DIEKTPOXMMHUUYECKHUE MPOLECChl. DJIEKTPOAHbIN
noreHuuan. ['agpBaHUYECKUI 3JIEMEHT.

Jlekuus 5.2. DneKTpoXUMHYECKHE CHCTEeMbI

DIIeKTPOJU3 PacTBOPOB U PACIIaBOB 3JeKTpoauToB. IIpuMenenue anexkrponuza. Onpenenenue u
KJIacCU(pUKALUS KOPPO3HOHHBIX MPOLIECCOB. XUMUYECKast KOPPO3HsL. DIEKTPOXUMHUECKAsT KOPPO3HSI.
3amuTa MeTajuIoB OT KOPPO3HUU.

JladopaTopHas paborta S.1. OKHCIUTEILHO-BOCCTAHOBHUTEJIbHbIE PEAKIHU

HsyyeHne OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOWCTB aTOMOB META/JIOB U HEMETAIOB B
3aBUCUMOCTH OT CTENEeHH UX OKHCIEHUS U XapakTepa Cpeibl, B KOTOPOH MPOTEKAeT peaKius.

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

Pa3gen 6. OcHOBBI OpraHu4ecKoil XHMHH

Jlekuus 6.1. D1eMeHTbI OpraHu4YecKoil XHMHHU

Teopusi CTpOCHHST OPraHUYECKHX COENMHEHHH, KIacCU(pUKALUS pPEareHTOB U peakuuid B
OpPTaHUYECKOW XMMHUHU. YTIeBOAOPOABI M HX mpousBoaHblie. CocTtaB, CBOWCTBA W mepepadoTKa
OPTaHUYECKOrO TOTLTUBA.

Jlekuus 6.2. D1eMeHThI OPraHu4YecKoil XHMHHU

Crtpoenne u cBoiictBa monuMmepoB. Osuromeper. CrnocoObl HUX TOJIy4YeHUs, (PU3NUECKHE
XapaKTEPUCTUKH OPraHMYECKIX BEIIECTB. MaTepHrasibl, oJydaeMble HA OCHOBE ITOJIUMEPOB.

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

Paszpen 7. Xumuueckast HAeHTH(PUKALIUA H AHAJIU3 BelleCTBA

Jlexkuusi 7.1 Xumuueckasi MieHTU(PpHKALIMS BelleCTB

AHamuTHueckue peaknuu. PeareHTsl m peakTuBbl. | pynmosele peareHTsl. Crneundudeckue
peakunu. KauecTBeHHBIH aHAIN3, CHCTEMATUYECKHUA U IPOOHBIN aHAIN3.

KonuuecTseHHbIlN aHanu3 BewecTs. MeTOnbl KOJUYECTBEHHOIO aHalnu3a. I’ paBUMeTpUYeCKUil U
TUTPUMETPUYECKUN aHanu3. MHCTpyMeHTanbHBIE METOABI AHATIN3A.

JladopaTopHas pabora 7.1. KauecTBeHHbIE peaKUH HA HOHBI

HzydeHne ka4eCTBEHHBIX PEeaKLUi OCHOBHBIX KATHOHOB U aHHOHOB. O3HaKOMIJIEHHE C APOOHBIM
AHAJIM30M KaTHOHOB U AHUOHOB.

JladopaTopHasi pabora 7.2. ’KecTkocTh BOABI

3HAKOMCTBO C BHJIAMH JKECTKOCTH BOJBI, TUTPUMETPUUYECKUMH METOJAMH ONpeAeseHus oOmen
JKECTKOCTH U COJIEPKAaHUs B BOAE MOHOB KaJlbLUs U MarHus

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

S YueOHo-MeToAHUeCKOE 00ecTieyeHHe AJIsI CAMOCTOSITeIbHOI padoThbl 00yyaromuxcs

5.1. Bueayoumopnas camocmosmenvHas paboma cmyoenmos

B menom BHeaynuTOpHAs CaMOCTOSITENbHASL padOTa CTYACHTA MPU U3YYEHUH Kypca BKIIIOYAET B
cedst cnenyromue BUab! padoT:

— ipopaloTKa (U3y4EeHHE) MATEPUAIIOB JIKIUH,

— YTeHHEe U MPopadOTKa PEKOMEHIOBAHHON OCHOBHOMW U JTOTIOJIHUTENIbHON JINTEPATYPHI,

— MOATOTOBKA K JJAOOPATOPHBIM 3aHATHSIM;

— TMOUCK | MpopaboTka MaTtepuajoB u3 MHTepHET-pecypcoB, HAYUHBIX ITyOIUKALIHIH;

— MOATOTOBKA K 3aIIUTe Ja0OPaTOPHBIX PadoT;

— MOATOTOBKA K TECTUPOBAHHMIO,

— MOJATOTOBKA K TEKYIIEMYy U UTOTOBOMY (IIPOMEXKYTOUYHASI aTTECTALMs1) KOHTPOIIO 3HAHUN TIO
IVCLUTUIAHE.

OcHOBHast 1ONSl CaMOCTOSITENIbHONW pPabOThI CTYAEHTOB MPHUXOIUTCS HAa TOATOTOBKY K
7Ta0opaTopHbIM padoTaM W HMX 3aIlHUTe, TEMAaTHKA KOTOPBIX TOJHOCTBIO OXBATHIBAET COAEPIKAHHE
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kypca. CamocrositenpHass paboTa MO MOArOTOBKE K Ja0OpaTOpHBIM paboTaM H HX 3aluTe
npeanonaraeT yMeHne padoraTs ¢ NepBUYHON HHPOPMALTHEH.

CamocrosiTenbHas padoTa CTYIEHTOB MO pa3fesaM Kypca BKIIOYAET:

Pabora ¢ KOHCTIEKTOM JIEKLIUI 1 PEKOMEHIOBAHHOM JuTepaTypoii (1 1 JOmoNHUTEbHAS).

ITonroroBka MaTepuaJiOB K KOHTPOJBHOMY ONPOCY IO HM3YYEHHBIM TeMaM, J1abOpaTOPHBIM
3aHATHUSAM, TECTOBBIM MPOBEPKAM 3HAHHH, 3amuTe JJaOOPAaTOPHBIX paboT, TUAIOTaM C MPEToAaBaTeIeM
U Y4aCTHUKaMH NPOBEPKU 3HAHUI MO pasfenam Kypca.

6 @oHa OULEHOYHBIX CPEACTB [JIs1 MNPOBEAeHHs TNPOMEKYTOYHOH AaTTeCTALMH
00y4YaOIIUXCs M0 TUCHHUIJIHHE

@DOHA OLIEHOYHBIX CPENCTB IJIsl MPOBENEHUS MPOMEKYTOYHOM aTTECTalUN OOYHYAIOLINXCS 10
IUCLUUIUINHE «XUMHsD» TPEACTABJICH B MPUJIOKEHNHU K pabodeil mporpaMMe AUCLUUIUINHBL U BKIIFOUAET
B cels:

- TepeueHb KOMIIETEHLUH C yKa3aHHEM 3TarnoB MX (OPMHUPOBAHMUSA B MPOLECCE OCBOCHHMS
00pazoBaTeNIbHON MPOTrPaMMBL;

- ONHMCaHUe MOKa3aTesnel M KpUTepHeB OLIEHWBAaHUs KOMIETEHLUN Ha Pa3jMYHBbIX dTamax HUx
(bopMHUpOBaHUs, OMHCAHNE IIKAJ OLICHUBAHUS,

- TUIOBBIE KOHTPOJIbHBIC 3aJaHUs WJIM MaTepHaibl, HEOOXOOMMBIE ISl OLEHKH 3HAHUM,
YMEHUH, HaBBIKOB M (WJIHM) ONBITA [EITEIBHOCTH, XapaKTePH3YIOLIMX 3Tanbl (HOPMHUPOBAHHUS
KOMITCTEHITUH;

- METOAUYECKHE MaTepuasbl, OINpeAesole NPOLEeaAypbl OLEHUBAHUS 3HAHUN, YMEHHUH,
HABBIKOB U (WJIN) OMBITA AESITEIbHOCTH, XaPaKTEPU3YIOLINX 3TaIbl (POPMHUPOBAHHS KOMIETEHLIHH .

Bonpocs! 51 npoBeaeHHsI TPOMEKXYTOYHOH ATTECTALIMH 10 AUCHHUILIHHE (IK3aMeH)
1. OcHOBHBbIE MOHATHS XUMUU: aTOM, MOJIEKYJIa, XUMHUYECKUIN 3JIEMEHT, IPOCTO, CIIO’KHOE
BELIECTBO.
2. 3aKOH COXpaHEHHUs MacChl BELIECTB.
3aKOH MOCTOSIHCTBA COCTaBa.
3aKOH KPaTHBIX OTHOIIEHUN. 3aKOH OOBEMHBIX OTHOIIEHUH.
3akoH ABoraapo. MojbHbINH 00BEM.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Ilepnoandeckuii 3aK0H U CTPYKTYpa NEPUOANUECKON CUCTEMBI.
H3MeHeHHne CBOWMCTB 3JIEMEHTOB B MAJIBIX U OOJIBIINX MEPHOAAX.
9. Mopenu ctpoenust aToMOB. MIX TOCTOMHCTBA U HEOCTATKU.
10. /IBoHCTBEHHas MPUPOAA 3JIEKTPOHA.
11. Ksanroseie uncna. [Topsaok 3an0IHEHUS 3JEKTPOHHBIX 000JI0YEeK aToMa.
12. BaneHTHbBIE 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 peakuu. ACOpOLUs U KaTalus.
18. OOpaTUMOCTh XUMHUYECKUX PEeaKLUH. X UMHYECKOE PAaBHOBECHE.
19. Ilpunuun Jle-Ilatense. @akTOpBhl, BAUSAIOLNE HA CMELIIEHUE XUMUYECKOTO PABHOBECHSI.
20. KoBajeHTHasi XUMHUYECKast CBsi3b. MeTon BajieHTHbIX cBsizedl. CriocoObl oOpa3oBaHus
KOBAJICHTHOH CBSI3H.
21. Metoa MOJNIEKYJISIPHBIX OpOUTAJIeH.
22. NoHHas CBs3b.
23. MexMonekyaspHOe B3auMmoencTeue. BonoponHas cBs3b.
24. Buabl ruOpuaAH3aIId AaTOMHBIX OpOUTANEH.

e A
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25. Pactopsl. O0mue cBOICTBAa pacTBOPOB. PacTBOPUMOCTD BEIIECTB.

26. CnocoObI BbIpaske€HUs] KOHLIEHTPALMI PacTBOPOB.

27. Dnexrponutudeckas auccounanysi. CuibHbIE U Clabble SIEKTPOIUTHL.

28. DakTopbl, BAUAIOLINE HA JIEKTPOJUTUUECKYIO Auccounanuto. KoHcranTa u creneHb
JUCCOLIALIUU.

29. Jluccoumauus Boabsl. BonopoaHelil mokasatesb Cpeabl.

30. I'mpponus coneii. PakTOphbl, BIUSAIOLUINE HA TUAPOJINS.

31. JlucnepcHOe COCTOsIHME BellecTBa. [lucrnepCcHbie CUCTEMBI.

32. T'ampBaHMYECKUI 371€MEHT. Y CTPONCTBO U MPUHIMIT PAOOTHL

33. Psapg HampsikeHUN METaIoB. DJIEKTPOIHbIE TOTEHIIMAIBL.

34. DnexTponus. 3aKOHBI JIEKTPONIN3A.

35. Koppozusi. CriocoObl 3aIIHUTHI.

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

37. OOuue MOHSATHUS U MOJOKEHHs] KOJMYECTBEHHOTO aHain3a. Peakinu, HCroib3yeMble B
TuTpuMeTpun. TpeOoBaHMs K HUM.

38. OcCHOBHbIE COCTABJISIOIINE TUTPUMETPUUECKOH CUCTEMbIL. TUTPaHTBI, UX MPUTOTOBJIEHHE U
CTaHAAPTHU3ALUS.

39. Teopus CTpOCHUS] OPraHUYECKUX COCTUHEHU.

40. Knaccuduxanms peareHToB U peakuuil B OPraHMYECKOH XUMUH.

41. Omuromepsl. CTpoeHue u cBOicTBa NOIMMEPOB. CIIOCOOBI MX MOMYYESHHUS.

42. Tlomumepsl. CTpoeHHne U cBOHCTBA oNuMepoB. CriocoObl X MOTYYEHUS.

43. Xumudeckue BOJIOKHA U IIACTMACChl. XUMUYECKHE CBONUCTBA.

44. Bunawl oprannueckoro Tormiusa. Ero cocras u nepepaboTka.

7 PexoMeHayemasi JuTeparypa
7.1 Ocnoenan 1umepamypa:

1. I'muaka H.JI. O6mas xumust: Yuaeb. nocodue. — M.: UnTerpan-IIpecc, 2003. — 728 c. (94
9K3.)

7.2 [lononnumenvnas iumepamypa:

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

3. 'muaxa H.JIL 3apaun u ynpakHeHus o odmel xumun: yued. nocodue. — M.: UnTerpan-
Ipecc, 2008. — 240 c. (8 3x3.)

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

5. T'abpuensH O.C. IlpakTukym 1o od1ieid, HEOpraHMYECKONW U OPraHMYECKOH XUMUH: yueD.
nocobue. — M.: Akagemust, 2007. — 256 ¢. (15 3k3.)

7.3. Yueono-memoouueckan 1mumepamypa

6. JIsannz0epr P.A., Caymkuna JI.H. JlabopaTopHbIil IPakTHKYM IO O0IIeH U HEOPraHUIECKOM
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. Xumus. OcHOBBI OOl U HEOPTaHUYECKOH XUMUM:
Iporpamma Kypca U METOJUYECKHUE YKa3aHUs K U3YYCHUIO JUCLIMILIUHBI ISl CTYIE€HTOB HAIPAaBJICHUN
nogroroBku  022000.62 «3Okonorus u  npupomomnosns3oBaHue», 280700.62 «TexnochepHas
6esomacHocth»,  280100.62  «IIpupomoobycTpoiicTBO W  Bomomogb3oBaHue»,  151000.62
«TexHomornyeckne MamuHbl W obopymoBaHue», 111500.62 «IIpoMbInieHHOE PBHIOOJIOBCTBOY,
260100.62 «IIpoaykTbl MUTaHUs KUBOTHOIrO IpoucxoxaeHus», 260100.62 «IIpoaykTel nutanus us
pacTUTENBHOrO  Chipbs», 141200.62 «XonoguiabHas, KPUOT€HHAass TEXHUKA M CUCTEMBI
xu3HeobecneueHus», 223200.62 «Texuuueckas pusukay, 220400.62 «VnpaBieHHe B TEXHUYECKHX
cucremax» u cneunanpHocTedl 180403.65 «CynoBoxknenue», 180405.65 «3Jkcmnyarauus CyIOBBIX
SHEPreTHYECKUX YCTaHOBOK», 180407.65 «DkcrmyarTaius Cy10BOTO 3JIEKTPOOOOPYIOBAHUS U CPENICTB
aBTOMATHKM» OYHOH U 3a04HOH popm oOyuenus — Ilerponasnosck-Kamuarckuii: Kamuatl TY, 2013.
-52.
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8 Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH « UHTepHET»

Kypnuan «Xumus u Xuznb - XXI Bexk» [Dnekrponnsiii pecypc]. — URL: http://www.hij.ru

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

DKCIepUMEHTAIIbHAS XUMUSA [DnexTpoHHbII pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauueckne yKazaHHus AJsl 00y4AOMIUXCS M0 0CBOCHHIO JUCIHILIHHBI

Meronuka TIpeNoOAaBaHMs AWCHUIUIMHBI MPENNOjaraeT YTEeHWE JIEKUWH, TpPOBEICHHE
1ab0paTOPHBIX 3aHSTHH, TPYIIOBBIX M HHAWBHAYAJbHBIX KOHCYJBTAIIMH MO OTAEIbHBIM BOIPOCAM
mucturuiaHbl.  [IpenycMoTpeHa camocTosTenpHas paboTa CTYIEHTOB, a TaKXke MPOXOKIACHUE
aTTeCTALIMOHHBIX UCIIBITAHUN TPOMEKYTOYHOM aTTECTALIHH.

Ha nekumsix paccMaTpuUBarOTCS KOHIENTYaJbHBIE BOMPOCHI XUMHH. OCHOBHBIE TOHSITUS U
3aKOHBI CTEXHOMETPHH, CTPOCHHE BEIIeCTBA, OOIIMe 3aKOHOMEPHOCTH XHMHUYECKHX IPOIIECCOB,
CBOWMCTBAa PACTBOPOB, 3JIEKTPOXUMHUYECKUE MPOLECCHI U CHCTEMBbI, TEOPUS XUMHUYECKOTO CTPOSHUS
AM. BbytnepoBa;, pasiIW4YHbIE KJIACChl OPTaHMYECKUX COCOUHEHW W UX CBOWCTBA, OCHOBBI
XUMHUYECKOTO aHAN3a W UACHTH(DUKAIINN BEIECTB.

Ienpro mpoBeneHUs: TaOOPATOPHBIX 3aHATUH SIBJSIETCS 3aKPEIUICHUE TeOPETHUYECKUX 3HAHUH
CTYACHTOB, TIOJYYEHHBIX UMH B XOJ€ M3YYSHUS TUCLUILINHBI Ha JIEKIHSIX U CAMOCTOSATENIbHO. 3aHSATHS
1ab0opaTOPHOTO THIA BKIOYAIOT B ceOsl CIENyroIIHe JTambl. U3YYEHHE TEOPETHYEeCKOH YacTu
nabopaTopHOi pabOThI, KOHCIIEKTUPOBAHKE XO/a BBITOJIHEHUS JTa00OpaTOPHOU pabOThI U MPOBEACHUE
€e DKCIEPUMEHTAJbHOW 4YacTH, BBIMOJHEHUE HEOOXOMUMBIX pacdeToB, O(POpMIICHHE OT4eTa O
npoAeNaHHo padote; 3amuTa abopaTopHoi padoTel. JIJisi MOATOTOBKY K 3aHSATHSIM J1abOpaTOPHOro
TUMA W 3al[UThl BBIIOJHEHHBIX JIAOOPATOPHBIX pPadOT CTYAEHTHI BBIMONHSIOT MPOPadOTKY
METOIUYECKUX YKA3aHHIA IO BBITIOJHEHHIO JTA0OPATOPHOU paboTh, yaessisi 0co00e BHUMaHUE LIEJsIM U
3a/1a4aM, TeOPEeTUIECKON YacCTH U TIOPSIAKY BBITIOJHEHUS J1a00paTOPHON paboOThl, KOHCIIEKTHPOBAHUE
UCTOYHUKOB, padOTy ¢ KOHCIIEKTOM JICKIIHA, TPOCMOTP PEKOMEHAYEMOU JTUTEPATYPHI.

[Ipu u3yueHn TUCHUIIIMHBI UCTIONIB3YIOTCS HHTEPAKTUBHBIE METOMIBI OOYYSHHUS], TAKHE KaK:

1. JIexuwms:

— JIEKIUS-BH3YaJM3alUsl — IO/ava MaTepuajia OCYLIECTBISIETCS CPEACTBAMHU TEXHHYECKUX
CpencTB OOy4YeHHs ¢ KpPaTKUM KOMMEHTHPOBAHHEM IEMOHCTPUPYEMbBIX BH3yaJbHBIX MaTepHAJIOB
(mpe3eHTaLUi).

2. JlabopaTopHO€ 3aHsTHE:

— TPEeHUHTr — MeTon OOydYeHUs W Pa3BHUTUS CIIOCOOHOCTEH K OBJIQACHHIO AESITEIbHOCTHIO
MPOBEACHUSI XUMUYECKIX JTadOpaTOPHBIX HccienoBanuil. IHTeHCcHBHAs padoTa BO BpeMsi TPEHHUHTa
MOMOTaeT IOCTUYh BBICOKMX PE3YJbTATOB 3a KOPOTKHH CPOK, a TOCIENyIIIas CHCTEMa MOCIe
TPEHUHTOBOTO COMPOBOKIACHUS OOECTIeUNBAET HA/IEIKHOE 3aKpeIJICHHEe MaTepuaa

— paboTra B MaibIX rpynmax — OOECEeYMBAET AKTHUBHYKO IMO3HABATENBLHYIO IESTEIbHOCTH
o0yHaromuxcs, MpeayCMaTPUBAET pacrlpeaesieHne O0sS3aHHOCTeH MEXNy HUMH, UCTIOJHHUTEIBHYIO U
OpPTaHU3aTOPCKYI0 WHULIMATHBY, aKTYaJM3alHI0, KAK OMbITA CAMOCTOSITEIBHON NEATEIbHOCTH, TaK U
COBMECTHOH palOThl TO BBLINOJHEHHUIO JIAOOPATOPHBIX pPabOT, YTO COTJIACYeTCs C peaisiMu
poeCCUOHANTBHON AeSITEIbHOCTH OYAYIINX CHEUATHCTOB.

10 KypcosBoii npoexT (padora)
BeinmonHeHne KypcoBoro npoekra (padoTbl) He MPEAyCMOTPEHO YIEOHBIM TUIAHOM.

11 Ilepeyenr HHGPOPMALNUMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX MPH OCYHIECTBJIECHHH
00pa30BaTeIbLHOrO NMpoLecca No JHCUMILJIHHE, BKJIIOYAs NMepedyeHb NPOrpaMMHOI0 odecneveH ust
U HH(POPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv uHPOPMAUUOHHBIX MEXHOIOUN, UCHOIB3YEMBIX HPU OCYULECHIGIEHUN
obpazosamenbHo20 npoyecca
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JlonoHeHHs U H3MEHEeHHUs B padoyeii mporpamme

JlonoHeHHsI U U3MEHEeHHUsI B padoyeii mporpamme 3a / y4eOHbIil rog
B pabouyrwo mnporpaMMy mnoO IHCLUILIHHE IUIsl HaIlpaBlIeHUs
MOATOTOBKH (CIIELIUATIbEHOCTH) BHOCSITCSI CJIEAYIOLINE OTIOJHEHUS] U U3SMEHEHMUST:

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

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

(moamuce) (®@N.0)
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