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1 Heau u 3axa4u yueOHOH AUCHHILINHBI

Ilens  oceoenuss pucumMIUIUHBL «XUMHS» — JaTh CTYOEHTy 0a30Bble 3HAHUS IO
(yHIAaMEHTAIbHBIM pa3fesiaM XuUMHH B oO0beMe, HeOoOXOOUMOM Uil OCBOCHHS (PUIUYECKUX,
TEXHUUYECKHUX U SKOJIOTHYECKUX OCHOB MPH U3YYCHUH JUCIUILINH TPOPECCHOHATBHOTO IUKJIIA.

3a0auu  u3zyuenuss IUCUMIUTHHBI «XUMHUS». CHCTEMATHU3AlVs, 3aKpelvieHue, yriyOJeHue
TEOPETUYECKUX 3HAHUH MO XUMUU, MPUOOPETEHHE YMEHUN HCIOIb30BATh MPU U3YYCHUU TUCLIUILINH,
B CBOEH MPOM3BOACTBEHHOM EATEIbHOCTH HOCTHKEHUS XUMHUH, METOMIBI XUMUYECKOTO HCCIIEIOBAHUS,
OBJIQZICHUE  MPAKTHUYECKUMH  HABBIKAMH  XHMHUYECKOTO  OJKCIEPUMEHTa I PEIleHUs
poeCCUOHANTBHBIX 3a/a4; OBJIQJCHHE HABBIKAMU XMMUYECKUX PACUYETOB MPUMEHUTENBHO K 3aJa4aM
poeCCUOHATTLHON NEeSITEIbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITENILHOU PabOThL

Meronuka mpenofaBaHusl JaHHOH NUCUUIUIMHBI MPEANoJiaraeT YTeHUE JICKIMH, MpOBeneHue
1ab0paTOPHBIX PadOT, HHANBUIYAIBHBIX KOHCYJIBTAIMIA MO OTAENbHBIM (Hauboee CIOKHBIM) TeMaM
TOUCITUTUTAHBL

Jlexiuu MOCBSIINAIOTCS PACCMOTPEHHUIO HAauOOJiee BaKHBIX BOMPOCOB. OCHOBHBIM TOHSITHSIM,
TeOpeTHYeCKUM Bompocam xumMuu. Ha 1abopaTopHbBIX 3aHITHSIX CTYIEHThI OCBAUBAIOT HABBIKK PaOOThI
B XMMHYECKOH JTa0OpaTOpHH, OBJIAIEBAIOT OCHOBHBIMI METOIaMU XUMHUYECKOTO aHaJn3a.

CamocrosiTenpbHass paboTa CTyAE€HTA 3aKJIIOYaeTcs B CHUCTEMAaTHYeCKOH mpopadoTke
TEOPETUYECKOr0 MaTepuaa, IMOATOTOBKE K BBIMOJHEHUIO JIAOOPATOPHBIX pPadOT W WX 3aIIWTHI,
peLeHne 3aaady.

Jnsg  peanuMzauMy  KOMIIETEHTHOCTHOTO IIOIXOAa B y4eOHOM mpolecce MpeayCMOTPEHO
UCTIOJIb30BAHUE AKTHUBHBIX U WHTEPAKTHBHBIX (POPM MPOBEACHUS 3aHSATUH: Omepexkaroiiee oOydeHue,
TPYNIOBOE BBIMOJHEHUE JabopaTopHO paboThl, OOCYKACHHE MOJNYYEHHBIX PE3YJIbTATOB, JICKLIUU-
MPe3eHTALNU, TIPOCMOTP U 00CYKIEHNE HAYYHO-TIOMYJISIPHBIX (PUIIBMOB, TBOPUYECKUE 3aaHHUSI.

2 TpeGoBaHus K pe3yIbTATAM OCBOEHHS AMCIUIIHHBI

[Ipouecc n3ydeHus: TUCLUILTMHBI HAITPABJIEH HA OPMHUPOBAHNE KOMITETCHLIUH:

— CnocobeH TPUMEHATb €CTECTBEHHOHAyYHbIE M OOINEMH)KEHEPHBbIE 3HAHUS, METOIbI
MaTeMaTUYECKOTO aHAJIN3a U MOJISTUPOBaHUs B ipodeccrona bHoi aestenbHoctr (OITK-1).

[Tnaaupyemble pe3yapTaThl OOyUEHHs MO AWUCLUIUINHE, COOTHECEHHbIE C YCTAaHOBJIEHHBIMU B
nporpamMmMe OakajtaBpruaTa HHAUKATOPAMH JOCTH)KEHUS] KOMITETEHIIUH, MTPEICTaBIeHbI B TaOIHUIIE.

Taonuya — Ilnanupyemsie pesynomamst 00yuenus No OUCYUNIUHE, COOMHECEHHblE C
CIMANOBNIEHHBIMU 8 NpoCpaAMMe DAKANAGPUAMA UHOUKAMOPAMU OOCMUICEHUS KOMNEeMeHY Ul
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CrniocoOHOCTB 3HATh: XUMHICCKHE TIONOKEHHS U 3aKOHBL; nepuoamdeckyio | 3(OI1K-1)1

NPHUMCHSTD Ll omer: CHCTEMY DJICMCHTOB B CBETC CTPOCHHS aTOMA; PCAKLIHOHHYIO

CCTCCTBCHHOH SHanb CIIOCOOHOCTh BCIICCTB, KUCITOTHO-OCHOBHBIC H

Memoobl "
ayuHbIC U OKHCJIMTEIBHO-BOCCTAHOBUTCILHBIC CBOMCTBA BEILICCTE;,

O6H.ICI/IH>K€H€ Mamemaned XUMHUYCCKYIO CBA3b, KOMINICMCHTAPHOCTD, XUMHUYCCKUC

OIIK |prpic 3Hanms, [€“¥0° CHCTEMBI; XUMHIECKYIO TEPMOAMHAMHUKY M KHHETHKY 3(OIIK-1)2
-1 meromsr | THHBAIL | re0pHI0 CTPOCHHMS OPraHUUCCKHX COCTUHCHHUI,
MaTeMaTHIEC MoOeTUposa KIacCU(UKALMIO PEArCHTOB M PEAKLUI B OPraHUIECKON
xoro anamm3a | ¢ XHMHUH; CBOHCTBA MOTHMEPOB U OJTUIOMEPOB U CIIOCOOBI UX
u np od)efcuoy MOJYYCHUS, XUMHUICCKYIO HACHTU(HUKALIMIO BEIIECTB.
moempoam|10HOU YMeTh: KOTUYECTBCHHO ONMMUCHIBATh peakuuu npeppawmenmst; | Y(OINK-1)1

oe
Ui B AMeNbHOC PacCUMTHIBATE KOJMUYCCTBCHHOE COMCPIKAHNE PACTBOPEHHOTO




npodeccrnona [mu; BEIIECTBA, OCMOTHIECKOTO JABICHUS PACTBOPOB, CKOPOCTb
MBHOM  |\JIJT 20k, [XMMHMYECKHX PEAKLIMIA M MX HANPABICHHOCTD; ONIPSACIATE
ACATEILHOCT |y, 1011, TCPMOJUHAMUYCCKUE XapaKTePUCTUKN Xxumudecknx peakuuid |V (OITK-1)2
u npunensimp |A PABHOBCCHBIC KOHIICHTPALIMH; OTPEICIAT OCHOBHBIC

ecmecmeen | PABAUIECKIE H XUMHIIECKUE XaPAKTEPHUCTHKH OPTaHUIECKIX
oHayunple |BCLICCTB.

oGueurnycen |BIAICTE: criocobamu, cpeacTBamMu U TexHonorusvu padoter 5| B(OIIK-1)1
eprbie XUMHYECKOH 1abopaTopuy; IPOBEICHIS OCHOBHBIX METOI0B
sHanus; XHUMUYECKOTO aHAIN3A U ONPEICICHUS XUMUIECKUX B(OIIK-1)2
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3 MecTo AMCHHUIINHBI B CTPYKTYpe 00pa3oBaTe1bHONH NPOrpaMmbl
YuebHast AMCUMIUIMHA  SIBISIETCA  OUCLUIUIMHOM  O0s3aTENbHOM YacTH B CTPYKType
00pazoBaTeNbHON POTrPaMMBL.
YcnenHoe OBlIaieHne AUCLHUILTMHON « XUMUs) 0a3upyeTcsl Ha MIKOJIbHBIX 3HAHHAX MIKOJIBHOTO
Kypca 1o MaTeMaTHKe, (PU3UKH U XUMHU.
Copnepxanue TUCLMIUIMHBI «XUMHsD» CBSI3aHO CO CIEAYIOIHUMHU AUCLHUILUIMHAMH HalpaBJeHUs
«TexHoJOrNUecKre MalMHbl 1 00opynoBaHuey»: «MatepraioBenenre, «MexaHuka )KHIKOCTH U ra3ay,
«TexHoMOrNs MUILEBbIX MPOU3BOJICTBY.

4 Copep:raHue TUCUUILTHHBI
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Paszgen 1. OcHOBHBIE IOHATHS H 3aKO0HbI
CTeXHOMETPHH 16 8 4 - 4 8




Tema 1: Beeaenue. OCHOBHBIE ITOJIOKEHUSA
U 3aKOHBI.

16

o

=

Ompoc,
BBIIIOJTHCH
He
3aIuTa
1ab.
padoTsL,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,
TECT

Pasaen 2. CtpoeHue BelecTsa

22

14

Tema  2: llepmomndeckas — cucrema
3IEMEHTOB B CBETE CTPOCHUSI aTOMa.

11

Ompoc,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,
TECT

Tema 3: Xumudeckas CBI3b.

11

Ompoc,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,

TECT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX MMPpOoLECCoB

19

12

Tema 4: Xumutdeckas TepMOAHHAMHKA H
KHHETHKA.

19

12

Ompoc,
BBIIIOJTHCH
He
3aruTa
1ab.
padoTsL,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,
TECT

Paznen 4. PacTBOpBI

13

Tewma 5: PacTBOpHI 11 MIX CBOMCTBA.

13

Ompoc,
BBIIIOJTHCH
He
3aruTa
1ab.
padoTsL,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,
TECT

Paszgen 5. OxucaurenabHo-
BOCCTAHOBHUTECJIbHBIC H
TEKTPOXHMHYECKHE MPOLECCHI

14

Tema 6: DACKTPOXUMUUCCKUE CHCTCMBI.

14

Ompoc,
BBIIIOJTHCH
He
3aIuTa
1ab.
padoTsL,
BBIIIOJTHCH
HC TIPAKT.
3a/1aHHUH,
TECT

Pasnen 6. OcHOBBI opraHH4eCKOil
XHMHH

11

Tema 7: DIeMCHTBI OPraHUICCKON XHMHUH.

11

Ompoc,
BBIIIOJTHCH




He TIPaKT.
3a/1aHHUH,
TECT
Pa3zpen 7. Xumnueckast naeHTH(PUKALHSA
H AHAJIN3 BEIECTBA 13 6 2 - 4 7
Tema 8: Xwumuueckas UACHTUDUKALNSL Ompoc,
BEIICCTB. BBIIOIHEH
Hc u
3amura
nao.
padoTsL,
BBIIOJTHCH
HE TIPAKT.
3a/1aHHUH,
13 6 2 - 4 7 TECT
3adeT ¢ OLCHKOM
Bcero 108 | 51 | 34 17 57
3aounas popma odyuenus
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Pazgen 1. OcHOBHBIE IOHATHS H 3aKOHbI
CTeXHOMETPHH 13 1 1 - - 12
Tema 1: Beeaenue. OCHOBHBIE ITOJIOKEHUS Onpoc,
U 3aKOHBI. BBITNOJTHCH
Hc u
3amura
nao.
padoTsL,
BBIIOJTHCH
He TIPaKT.
3a/1aHHUH,
13 1 1 - - 12 TECT
Pasaen 2. Ctpoenue BelecTsa 26 2 1 - 1 24
Tema 2: Tlepuwoamueckas  cucTEMa Ompoc,
JIEMCHTOB B CBETC CTPOCHMA aTOMa. BBIIOJTHCH
He TIPAKT.
3a/1aHHUH,
13 1 1 - - 12 TECT
Tema 3: XuMuueckas CBS3b. Ompoc,
BBIIOJTHCH
He TIPaKT.
3a/1aHHUH,
13 1 - - 1 12 TECT
Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYECKHX NPOoLeccoB 13 1 1 - - 12
Tema 4: Xumudeckas TCPMOAWHAMHKA H Ompoc,
KHUHETHUKA. BBITNOJIHCH
HC U
3amura
13 1 1 - - 12 1a0.




padoTsL,
BBINOJTHCH
HE MPAKT.
3a/1aHHUH,
TECT

Pasgen 4. PacTBopbl 13 1 1 - - 12

Tema 5: PacTBOpHI M MX CBOWCTEA. Ompoc,
BBIIIOJTHCH
He
3ammTa
1a0.
padoTsL,
BBIIIOJTHCH
¥ie TIPAKT.
3aJaHHH,

13 1 1 - - 12 TECT

Pazaen 5. OxucnurenbHo-
BOCCTAHOBHTECJIbHDBIC H
WIEKTPOXHMHYECKHE MPOLeCChl 13 1 1 - - 12

Tema 6: DIEKTPOXUMHUYECKHE CUCTEMBI. Ompoc,
BBIIOJTHCH
Hc u
3amuTa
1ab.
padoTsL,
BBIIOJTHCH
HC HPAKT.
3aJaHHH,

13 1 1 - - 12 TECT

Pazngen 6. OcHOBBI OpraHH4eCKO#
XHMHH 13 1 - - 1 12

Tema 7: DIeMEHTBI OPraHUICCKON XHMHUH. Ompoc,
BBIOIOJTHCH
HE TPAKT.
3a/1aHHUH,
13 1 - - 1 12 TECT

Pa3zpen 7. Xumnueckast HaeHTH(pHUKALHS
H AHAJIH3 BelecTBA 13 1 1 - - 12

Tema 8: Xwumuueckas uUACHTUDUKALNSL Ompoc,
BCIICCTB. BBINOJTHEH
Hc u
3a0IMTa
1ad.
padoTHL,
BBIIOJTHCH
HE TIPAKT.
3adaHUH,
13 1 1 - - 12 TECT

3aueT ¢ OLEHKOH 4 4

Bcero 108 8 6 2 96

4.2. Cooeporcanue oucyuniunsl

Pa3nen 1. OcHOBHbBIE MOHSITHS U 3AKOHBI CTEXHOMETPHH

Jexkuus 1.1. Beegenue. OcHOBHbIE MOJIOKEHHS H 3AKOHbI

XuMusl Kak Hayka, Kak y4eOHash NAMCLUUIUIMHA, KaK OTPACIb MPOMBIIIICHHOCTH, KaK OCHOBA
HAy4YHO-TEXHUYECKOr0 Mporpecca. XuMU4YeCKass CUMBOJIMKA. BakHelIue kiaccbl U HOMEHKJIATypa
HEOPTaHUYECKUX COCIMHECHUI.

Jexknus 1.2, OcHOBHBIE MOJIO:KEHHUS U 3AKOHbI



ATOMHO-MOJIEKYJIIPHOE Yy4U€HHE. 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLIEHWIA,
3aKOH OOBEMHBIX OTHOIICHWH. DKBUBAJIEHT. 3aKOH SKBUBAJEHTOB. 3aKOH ABOraapo. ATOMHBIE H
MoOJIeKyJIsIpHbIe Macchl. KoudecTBo BemecTsa. MojsipHas Macca ¥ MOJISIpHBIN oObeM. Onpenenenue
MOJISIPHBIX MaCC BEIECTB, HAXOMSAIINXCS B ra3000pa3HOM COCTOSIHUH.

JlabopaTopHasi padora 1.1. OcHoBHBIE 3Tanbl NPOBeJeHUs JA00PATOPHOI0 NMPAKTHKYMA
npOBOAUTCA B (popMe padOThI B MAJIBIX TPYIIIAX.

BeeneHne B XUMHYECKHH MNpPaKkTHKyM. TeopeTudeckass 4acTb, SKCIEPUMEHTAJIbHBIM 3Tarl,
00paboTka HKCIEPUMEHTANBHBIX JAaHHBIX. XHMMHYECKHE PEaKTHBBI, TOCy[a, NpaBuia paboTel B
naboparopuu.

Jlurepatypa: [1], [2], [6]

Pa3pen 2. CTtpoenue BemecTsa

Jleknus 2.1. Ileppoanyeckasi CHCTEMA 3JIEMEHTOB B CBETE CTPOCHHUS ATOMA

Mogaenu ctpoenus aroma. lIoHATHS O KBaHTOBON MexaHuke. KBaHTOBO-MeXaHMYECKash MOJEIb
atoma. KBantoBple umcna. PacnpeneneHue 3J€KTPOHOB B MHOTOAJIEKTPOHHBIX atomax. IIpuHuun
HauMenbined sHeprun. Ilpasuna Kneuxosckoro. [lpunuun ITaymu. Ilpasuno XyHpma. DneKTpOHHbIE
KOH(HUrypamny aTOMOB U HOHOB 3JIEMEHTOB, CIIOCOOBI 3aIHCH.

Jlexuus 2.2, llepuoanyeckasi CHCTEMA 3JIEMEHTOB B CBETe CTPOEHHUSI ATOMa (omepe:karoiiee
o0yuenme). Jlexyus 6 6ude ouanoea.

Bonpocs!l nisi caMOCTOATENBHOIO M3Y4YEHUs: NMEPUOAUYECKast CUCTEMA BJIEMEHTOB, CTPYKTypa
MEePHOANYECKON TaOMUIBI;, MPUYMHA MEPHOANYHOCTU CBOHCTB XMMHYECKUX 3JIEMEHTOB, aTOMHBIC U
HMOHHBIE PAIUYChl, PEAKLHOHHAS CHOCOOHOCTh BEIIECTB;, KHUCJIOTHO-OCHOBHBIE U OKHCIHTEIBbHO-
BOCCTAHOBUTEJIbHBIE CBOHCTBA BELIECTB, aTOMHOE SIIPO; U30TOMBI U H300aphl.

JladopaTtopnasi padora 2.1. OnpeaejieHHe MOJEKYJSIPHOH Macchbl YIJIEKHCJIOr0 rasa
pOBOAUTCA B (popMe padOThI B MANIBIX TPYIIIAx.

H3yyeHne OCHOBHBIX ra30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAMU OMNpPENesIeHUs MOJIEKYISIPHbBIX
Macc razo00pa3HbIX BEIIECTB.

Jlexums 2.3. XumMmuueckas ¢Bsi3b

Teopust xummueckoro crpoerus. OOpa3oBaHHe XUMHUECKOH CBsI3U. Buabl XMMUYECKOH CBS3H.
KoBanentHast cBsi3b. BaneHTHOCTb, KOBaJieHTHOCTh. [ ubpunuzanus. I[loasipHOCT  MOJEKYII.
JIUTnONbHBIN MOMEHT. DJIEKTPOOTPULIATENBHOCTb.

Jlexkuus 2.4. Xumuueckas ¢Bsizb

Honnas cBsasp. lloasgpusanusa noHOB. Jlenokann3oBaHHas XUMHUYECKas CBs3b. Mertannnyeckas
cBsi3b. Bonoponnas cBs3b. Cunbl Ban-gep-Baanbca. Beiuncienue qiinHbl UNONS B MoJekyJe. Pacuer
SHEpruM W JuMHBL cBa3u.  OmnpeneneHne BuUAa TUOPUAM3ALMN SJIEKTPOHHBIX OOJAKOB U
IIPOCTPAHCTBEHHOHN CTPYKTYpbl MoOJjekyjbl. OnucaHue MOJEKYJbl CIOKHOTO BEIIEeCTBA C MOMOLIBIO
METOa MOJIEKYJIIPHBIX opOuTaneir. KoMmieMeHTapHOCTb.

JladopaTopnasi padora 2.2. OmnpeaejieHHe MOJEKYJSIPHOH Macchbl YIJIEKHCJIOr0 rasa
NPOBOAUTCA B (popMe padOThI B MANIBIX TPYIIIAX.

H3ydyeHne OCHOBHBIX ra30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAMU OIpeeIeHHs] MOJIEKYJIISIPHbIX
Macc razo00pa3HbIX BEIIECTB

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

Pazgen 3. O01ue 3aK0OHOMEPHOCTH XUMHYECKHUX MPOLIeCCOB

Jleknus 3.1. XumMu4eckasi TepMOAHHAMHKA H KHHETHKA

Baytpennsist sHeprus. JHTponms. JHeprermdyeckue 3(PQPEKTl XUMHYECKHX PEaKLUui.
Tepmoxumus. TepMOXUMHUYECKHE PACHETHL.

Jleknus 3.2. XuMH4ecKkasi TepMOAHHAMHKA H KHHETHKA

OHTpon¥si U €€ HM3MEHEHHe INpH XHUMUYEeCKHX peakuusx. OJHeprus [nubb6ca. CranmapTHbie
TEPMOJMHAMHUYECKHUE BETNYMHbI. XUMHUKO-TEPMOANHAMUYECKHUE PACUETHI.

JlaGopaTopuas padora 3.1. CKOpoCcTh XHMHYECKO# peaKIuu) IPOBOAUTCS B popMe padoThI
B MaJIbIX IpyMMax.



3HAKOMCTBO C KHHETHYECKHMMH 3aKOHOMEPHOCTSAMHU IPOTEKaHUs XUMHUYECKUX pEeaKLMi.
DKCHepUMEHTaNbHOE HCCIIeOBAaHUE BIMSHUS W3MEHEHHUS KOHLIEHTPAaLMU Pearupyroliux BELIeCTB U
TEMIIEpPaTypbl Ha BpeMsl IPOTEKAaHUs PEaKLil U €€ CKOPOCTb.

Jleknus 3.3. XuMH4eCKasi TEPMOAHHAMHKA H KHHETHKA

CkopocTh XMMHYECKOH peakLud B TOMOT€HHbIX W TIeTepOreHHbIX cucremax. PaxTopel,
BJIMSIIOLIME Ha CKOPOCTb peakiuu. MeToabl peryjiupoBaHusl CKOPOCTH XMMHMYECKON peakiuu. 3akoH
neiicteust Macc. Temmneparypubiii koadduimienT peakumu. DHeprus aktuBanmu. Karamu3zatopbl u
KaTaJUTUYECKHUE CUCTEMBI.

Jleknus 3.4. XuMH4ecKkasi TepMOAHHAMHKA H KHHETHKA

HeoOpatumele u obpatumere peakuuu. KoneOarenpHble peakiun. XUMHYECKOE pPaBHOBECHE.
Cwmemenne xumudeckoro pasHosecust. [Ipuniun Jle Illarense.

JIaGopaTopHas pabora 3.2. XumMH4ecKoe paBHOBecHe NTPOBOAUTCA B (hopMe paboThl B MAJTBIX
rpymnmnax.

Hccnenosanue BIUSHUSA U3MEHEHHUS] KOHLIEHTPALUU PEarupyroLINX BELIECTB U TeMIIEpaTypbl Ha
XUMHUYECKOEe paBHOBECHE.

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

Pasnea 4. PacTtBopsnl

Jleknus 4.1. PacTBopbl H HX CBOHCTBA

Xapakrepuctuka pactsopos. [Ipouecc pactopenus. CriocoObl BEIpaXKEHHsI COCTaBa PacTBOpA.
Kpucranner u xpucramnorunpatel. PactBopumocts. Ilepechiiiennele pacTBopbl. JlucnepcHble
CUCTEMBI.

Jlexuus 4.2. PacTBopbI H HX CBOHCTBA

BopaHble pacTBOpBI 3JIEKTPOJNUTOB. DJEKTpoJuTH4ecKas auccouuanus. CTeneHb M KOHCTAaHTa
aucconnanuy. 3akoH pasbaBinenus OctBanbiaa. (CMmelneHuWe HWOHHBIX paBHOBecwil. I[lonsTHEe O
BOJOPOJHOM IOKa3arene cpeabl. ['uapomnus.

JlaGopaTopHuas paGora 4.1. 'mapoau3s cogeii mpoBoguTcs B popMe paboThl B MaJIbIX IPYIIIAX.

UzydeHune pa3iuvyHBIX TUIIOB PEAKIUN THAPOJIH3a COJeH, (PaKTOPOB, BIUSIOIINX HA YCHIICHHE U
ocnabyieHue ruapoHU3a.

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

Pazgen S. Oxuc/iuTe1bHO-BOCCTAHOBUTE/IbHbBIE H 3JIEKTPOXHUMHYECKHE NMPOLeCcChl

Jlexuus 5.1. DnekTpoxuMuyecKkne cucTeMbl

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. DIEKTPOXMUMHUUECKHUE MPOLECChl. DJIEKTPOAHbIN
noreHuuan. ['agpBaHUYECKUI 3JIEMEHT.

Jlekuus 5.2. JneKTpoXUMHYECKHE CHCTEeMbI

DIIeKTPOSU3 PacTBOPOB U PaCIIaBOB 3JeKTpoauTOB. [IpuMenenue snekrponusa. Onpenenenue u
KJIaccu(pUKaAIUs KOPPO3UOHHBIX MPOLIECCOB. XUMHUYECKast KOPPO3HsL. DIEKTPOXUMHUIECKAsT KOPPO3HUSIL.
3amuTa MeTajuIoB OT KOPPO3HUU.

JladopaTopnasi pa6ora S.1. OKHCIUTE/NLHO-BOCCTAHOBUTEJILHbIE PeaAKIHH TIPOBOIAUTCS B
(dbopme pabOTHI B MAJIBIX IPyMHAX.

H3yyeHne OKHUCIUTENbHO-BOCCTAHOBUTEbHBIX CBOWCTB aTOMOB META/IOB U HEMETANIOB B
3aBUCUMOCTH OT CTEMNEeHH UX OKHCIEHUS U XapakTepa Cpeibl, B KOTOPOH MPOTEKaeT peaKius.

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

Pa3gen 6. OcHOBBI OpraHu4ecKoil XMMHH

Jlexuus 6.1. D1eMeHTbI OpraHu4YecKoil XHMHH

Teopusi CTpoeHHMS OpPraHWYECKHX COENMHEHHH, KJacCH(UKALMs pPEareHTOB U peakuud B
OpPTaHUYECKOW XHMMHUHU. YTIeBOAOpPOABl U HX mnpousBoaHble. CocTaB, CBOWMCTBA U mepepadoTKa
OpPraHUYEeCKOro TOIJIUBA.

Jlekuus 6.2. D1eMeHTbI OpraHu4YecKoil XHMHHU



Crtpoenne u cBoiictBa monuMepoB. Omuromeper. CrocoObl MX TOJMy4eHHUs, (U3NUECKHE
XapaKTEPUCTHKN OPraHMYECKHUX BEIecTB. MaTepuasibl, oJy4aeMble HA OCHOBE ITOJIUMEPOB.
Jluteparypa: [1], [2], [©]

Paszpen 7. Xumuueckass HAeHTH(PUKALUA H AHAJIN3 BelleCTBA

JlaGopaTtopnas paGora 7.1. KayecTBeHHble peaKHMH HAa HOHBI TPOBOAUTCA B (opme
paboThI B MaJIBIX TPYIIIAX.

HzydeHne kaueCTBEHHBIX peaKkLUil OCHOBHBIX KATUOHOB U aHHOHOB. O3HaKOMJIEHHE C APOOHBIM
AHAJM30M KaTHOHOB U AHUOHOB.

Jlexkuusi 7.1 Xumuueckasi HieHTU(PUKALMS BelleCTB

AHamuTHueckue peakuuu. PeareHTsl W peakTtuBbl. I pymmosele peareHThl. Crienuduueckue
peakunu. KauecTBeHHBIH aHAIN3, CHCTEMATUYECKHA U IPOOHBIN aHAIN3.

KonnuecTBeHHbIN aHaIu3 BewecTB. MeTOnbl KOJIUYECTBEHHOIO aHanu3a. I paBUMeTpUYeCKUil U
TUTPUMETPUUECKUN aHanu3. MHCTpyMEHTAIbHBIE METOMBI AHAIN3A.

JlaGopaTtopnas paGora 7.2. JKecTkocTh BOABI NPOBOAHWTCA B (popme pabOTBI B MabIX
rpymnmnax.

3HAKOMCTBO C BHIAMH JKECTKOCTH BOJBI, THTPUMETPHUECKUMH METOJaMH OnpeaesieHust oOmen
JKECTKOCTH U COJIePKaHUs B BOAE MOHOB KaJlbLUsl U MarHus

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

S YueOHo-MeTOANYeCKOE O0ecTieueHHe I CAMOCTOSITeIbHOI padoThl 00yuaromuxcs

5.1. Bueayoumopnan camocmoamenvnan papoma cmyoenmos

B nenom BHeayauTopHas caMOCTOATENbHAS paboTa CTYAEHTa MPH U3yUYEHUHU Kypca BKIIOYAET B
ce0st cnenyromue BUabI padoT:

— npopaboTka (M3y4eHHUe) MaTepPUAIOB JICKIIHIA,

— YTeHHE 1 MPOpadOTKa PEKOMEHIOBAHHON OCHOBHOMW U JTOTIOJIHUTENIbHON JINTEPATYPHI,

— MOATOTOBKA K JJAOOPATOPHBIM 3aHITHSM,

— IMOMCK | MpopaboTKa MaTepuaoB u3 MHTepHeT-pecypcoB, HAYUHBIX ITyOIUKALHIH;

— IMOATOTOBKA K 3aIIUTe Ja0OPaTOPHBIX PadoT;

— MOATOTOBKA K TECTUPOBAHMUIO;

— MOATOTOBKA K TEKYIIEMY U HUTOrOBOMY (TPOMEXYTOYHAsI aTTECTALMs) KOHTPOJIO 3HAHHUN IO
OUCLIUIUTNHE.

OcHOBHast JOJsI CaMOCTOATENBbHOH padOTBl CTYAEHTOB MPHUXOOUTCA HA TMOATOTOBKY K
7a0opaTopHbIM padoTaM M HMX 3allUTe, TEMAaTHKa KOTOPBIX IOJHOCTBIO OXBATBHIBAET COAEPIKaHUE
kypca. CamocrositenpHass padoTa 1O TOATOTOBKE K JIaDOpaTOpHBIM paboTaM M HUX 3alIuTe
npearnonaraeT yMeHne padoraTs ¢ NepBUYHON HHPOPMALHEH.

CamocrosTenbHast padoTa CTYIEHTOB MO pa3fesaM Kypca BKIIFOUYAeT:

PaboTa ¢ KOHCTIEKTOM JIEKIINI 1 PEKOMEHIOBaHHON uTepaTypoi (1 1 JomoTHUTEIbHAS ).

[TonroroBka MaTepHaiOB K KOHTPOJBHOMY OMNPOCY IO H3YYEHHBIM TeMaM, JabOpaTOpHBIM
3aHATHUSM, TECTOBBIM MPOBEPKAM 3HAHHM, 3aIIUTE JJAOOPATOPHBIX pabOT, THUAIOraM C IpenoaaBaTeieM
U y4aCTHMKaMH NPOBEPKU 3HAHUM 0 pasziesaM Kypca.

6 ®oHI OLIEHOYHBIX CPEICTB AJIsl MPOBEAeHHS MPOMEKYTOUHOH ATTECTALMH 00yYAIOIIUXCS
Mo AUCUMILJIMHE

@DOH/I OLEHOYHBIX CPENCTB MJISI MPOBENCHUS MPOMEKYTOUHOM aTTeCTalliy OOY4aroIuXcs I10
IUCLUIUIMHE TPEICTABIIEH B MPUIJIOKEHUU K pabodei mporpaMMe ATUCLUUILUINHBI U BKIIFOYAeT B ceOsl:
- TepevYeHb KOMIIETEHIWH C YKa3aHHEM JTaroB HX (OPMHPOBAHUS B MPOLECCE OCBOCHUS



00pa3zoBaTeNbHON POTrPAMMET,

- ONHMCaHWE ToKazaTeiell U KPUTCPUCB OLCHUBAHUA KOMHeTeHL[I/Iﬁ Ha PAa3JIMYHBIX JTarax HMX
(bopMUPOBaHHUS, ONIMCAHUE IIKAJT OLICHIUBAHMSI,

- TUIIOBBIC KOHTPOJIbHBIC 3aAaHUA NI MaTCPHUAJIbI, HeO6XOI[I/IMbIe JJIs1 OLICHKH ?)HaHI/II\/'Ij }’MGHI/II\/'Ij
HABBIKOB M (WJIN) OMBITA AESITEIBHOCTH, XaPaKTEPU3YIOLINX 3TaIbl (POPMUPOBAHHS KOMIIETEHLIHIH,

- METOAMYECKHE MaTepuajbl, ONPEAeNAIOlIUe MPOLenypbl OLECHHBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIN) OMBITA AESITEIbHOCTH, XaPaKTEPU3YIOLINX 3TaIbl (POPMUPOBAHHS KOMIETEHLIH .

Bomnpoce! aas npoBeAeHHsI MPOMEXKYTOYHOH ATTECTALIMH MO JAMCUHIIINHE

1. OcHOBHbIE MOHATUSA XUMHUU: aTOM, MOJIEKYJIa, XUMHUUECKUH 3JIEMEHT, IPOCTO, CIOXKHOE
BELIECTBO.

2. 3aKOH COXpaHEHUs MacChl BEILIECTB.

3. 3aKOH IOCTOSTHCTBA COCTaBa.

4. 3aKkOH KpaTHBIX OTHOIIEHUH. 3aKOH OOBEMHBIX OTHOIICHHH.

5. 3axon ABorangpo. MonbHBIH 00beM.

6. ATOMHO-MOJIEKYJSIPHOE YUCHHE.

7. llepnonnyeckuil 3aKOH U CTPYKTypa NEPUOJUYECKON CUCTEMBI.

8. H3meHeHHe CBOHCTB 3JIEMEHTOB B MAJIbIX M OOJIBIITNX MEPUOAAX.

9. Mogenu cTpoeHust aTOMOB. MIX AOCTOMHCTBA U HEAOCTATKH.

10. JIBolicTBEHHas1 IPUPOA JIEKTPOHA.

11. KBanroseie uncina. [Topsiiok 3an0IHEHNS 3JIEKTPOHHBIX 000J0YEK aTOMa.

12. BaneHTHbIE COCTOSIHUS 3JIEKTPOHA.

13. DHeprus HOHU3ALMU U SHEPTHS CPOJICTBA K AJIEKTPOHY. DJIEKTPOOTPULIATENbHOCTD.

14. 3aKOHBI TEPMOXUMUH. DHTAJIBITHS.

15. DuaTpornus. Dueprus I nboca.

16. CxopocTh XUMHUYECKUX peakLuil. PakTopsl, BIUSIOLINE HA CKOPOCTb peaKLIUU. 3aKOH
JNENCTBYIOLIUX Macc.

17. Teopust akTUBALIMN XUMHUYECKON peakLuu. AICOPOLIUS U KaTaiu3.

18. O6paTUMOCTh XUMHUECKUX peakUni. XUMUYECKOE PAaBHOBECHE.

19. Ilpunuun Jle-Ilatenpe. @akTophl, BIUAKOIINE HA CMELIEHUE XUMUYECKOTO PABHOBECHS.

20. KoBajieHTHast XIMH4YeCKast CBsi3b. MeTon BajieHTHbBIX cBsizedl. CriocoObl 00pa3oBaHus
KOBAJICHTHOH CBSI3H.

21. MeToa MOJIEKYJISIPHBIX OpOUTaJIeH.

22. MoHHas CBsI3b.

23. MexMonekynsspHOe B3aumoencTere. BonopoaHas cBsi3b.

24. Bunbl ruOpuau3aiil aTOMHBIX OpOUTAIEH.

25. PactBophl. O0mue CBOMCTBA pacTBOPOB. PaCTBOPUMOCTD BEIIECTB.

26. CriocoObI BeIpaskeHUsT KOHIICHTPAIUH paCTBOPOB.

27. Dnextponurndeckas auccounanysi. CHIbHBIE U C1a0ble 3JIEKTPOIUTHL

28. ®akTOpBl, BIUAIOLINE HA 3JIEKTPONIUTHYECKYIO nucconnannio. Koncranra u creneHs
JUCCOLIALIUH.

29. luccoumanus Boabl. BonopoaHblil mokasaTenab Cpeapl.

30. I'mpponus coneit. @akTopsbl, BAUAIOLINE HA TUAPOIINS.

31. JucnepcHoe cocTossHUE BelecTBa. JlucnepCcHbie CUCTEMBI.

32. l'anpbBaHUYECKHIA 3JIEMEHT. Y CTPOMCTBO U MPUHIUM PabOTHI.

33. Psapa HanpsikeHUH MeTaioB. DJIEKTPOIHbIE TOTEHIIUAIbL.

34. DnexkTponu3. 3aKOHBI HJIEKTPOIIHU3A.

35. Kopposust. CriocoOsl 3a1uThL.

36. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiun (mpumepsr). CteneHb okucienus. [TonsTus
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE, BOCCTAHOBJICHHUE.

37. O6umue TOHATUS W TIOJNIOKEHUS KOJMYECTBEHHOTO aHajiu3a. Peakuuu, UCHOJb3yeMble B
TuTpuMeTpun. TpeboBaHHs K HUM.



38. OCHOBHbIE COCTABJIAIOIINE TUTPUMETPUUECKOH CHCTeMbl. THUTPaHTBI, UX MPUTOTOBIEHUE U
CTaHAAPTHU3ALUA.

39. Teopust cTpOCHUSI OPraHUYECKUX COCIUHEHUN.

40. Knaccudukanms peareHTOB M peaknii B OPraHMYeCKOH XUMUH;

41. Onuromepsl. CTpoeHue u cBoiicTBa noanMepoB. CriocoObl UX MOTYYEHHUSI.

42. ITonumepsl. CTpoeHue u cBoiicTBa nmosuMepoB. CriocoObl UX MOTYyUEHHs.

43. XuMuueckue BOJIOKHA U IMJIACTMACChl. XUMHUYECKHE CBOUCTBA.

44. Bunel opranndeckoro torumsa. Ero cocras u nepepaboTka.

7. PekoMeHayemasi JINTEpaTypa

7.1 Ocnoenan 1umepamypa

1. I'muuaka H.JI. O6mast xumust: Yued. mocodbue. — M.: UnTerpan-IIpecc, 2003. — 728 c. (94
9K3.)

7.2 /lononnumenvuan 1umepamypa

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

3. T'abpuensn O.C. Ilpaktukym mo oOmiel, HEOPraHUUECKON M OPraHMYECKOW XUMHH: y4el.
nocobue. — M.: Akagemust, 2007. — 256 ¢. (15 3k3.)

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

5. I'nmaxa H.JL 3amaun u ynpakHeHus no oOmeli xumun: yued. mocodbue. — M.: HHTerpan-
Ipecc, 2008. — 240 c. (8 3x3.)

7.3 Yuebno-memoouuecxkan 1umepamypa

6. JIsanzOepr P.A., Caymkuna JI.H. JlaboparopHblif mpakTHKyM 1o oOmiel 1 HeOpraHUIeCKOH
xumuu. Y. I. YuyebHo-merogmueckoe nocodbue (mpaktukym) / P.A. Jlsunaz6epr, JLH. Caymkuna. —
Ilerponasnosck-Kamuarckuii: Kamuatl TV, 2008. — 105 c.

7. Caymkuna JLH., JIsua30epr P.A. Xumus. OcHOBBI OOIIell M HEOPTaHUYECKOW XUMUH:
Iporpamma Kypca U METOJUYECKHUE YKA3aHUs K U3YYEHHUIO TUCLMIUIMHBI ISl CTYI€HTOB HAIPaBJICHUN
noaroroBku  022000.62 «3Dxonormst u  mpupoxpononb3oBaHue», 280700.62 «TexHochepnas
OesomacHocTh»,  280100.62  «IIpupomoobycTpoiictBo u  Bomomosib3oBaHue»,  151000.62
«TexHomornyeckne MamuHel W obopynoBanue», 111500.62 «IIpombinuieHHOE PBHIOOIOBCTBOY,
260100.62 «IIpoayKTbl NMUTAaHMS KUBOTHOTrO IpoucxoxaeHus», 260100.62 «lIpoaykTel nutanus us
pacTutenbHOro  Coipbs», 141200.62  «XonoguibHas, KPUOT€HHAass TEXHUKA U CUCTEMBbI
xu3HeobecneueHus», 223200.62 «Texuuueckas usukay, 220400.62 «VnpaBieHHe B TEXHHUYECKHX
cucremax» u crneunanpHocteil 180403.65 «CynoBoxknenuey», 180405.65 «Dxcrmnyartauusi CylOBBIX
SHEPreTUYEeCKUX YCTaHOBOK», 180407.65 «DkcmmyaTaius CyA0BOTrO 3JIeKTPOOOOPyIOBaHUS U CPEACTB

aBTOMATHKI» OYHOW U 3a04HOH popm oOyuenus: — [lerponasnock-Kamuarckuii: Kamuatl TV, 2013. —
52.

8. Ilepeuenn pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKALMOHHOM ceTH « UHTepHeT»

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

Mup xumun [DnextponHslil pecypc]. — URL: http://chemistry.narod.ru

DKcrnepuMeHTalbHasl XHUMHUSI [DneKTpOHHBIH pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauueckne yKa3aHHus AJsl 00yUAIOMIUXCS 110 OCBOCHUIO JUCIHUIJIHHBI

MeTOI[I/IKa npernogaBaHvsds AUCHUILIMHBI  [peAnojara€t 4YTCHUE .]'IeKLII/II\/'IJ MPOBCACHUEC
.]'Ia60paTOprIX 3aH$ITPII>'I, IPynmnoBbIX W MHAWBUAYAJbHBIX KOHCY.]'IbTaL[I/Iﬁ Mo OTHACIBbHBIM BOIIPOCaAM



mucuuminHbel.  [IpenycMoTpeHa camocrosiTenbHass padoTa CTYAEHTOB, a TaKkKe MPOXOXKISHUE
ATTCCTAHUOHHBIX HUCHBITAHUHU HpOMe}KYTO"IHOfI aTTeCTalun.

Ha JICKIOUAX pacCMaTPpHUBAOTCA KOHLCITYAJIbHBIC BOIIPOCBHI XHUMHWH. OCHOBHBIC TIOHATHA U
3aKOHbI CTEXUOMETPHUU, CTPOCHUEC BECIICCTBA, O6H_II/Ie 3aKOHOMEPHOCTH XUMHUYCCKUX MPOLECCOB,
CBOICTBA PaCcTBOPOB, BJICKTPOXUMHUHUYCCKUEC IMPOUHECCHI U CHUCTEMBI, TCOPUA XUMHYCCKOI0 CTPOCHUA
AM. BbytnepoBa, pa3iIMyHbIE KJIacChl OPTaHMYECKHUX COENMHEHUH W HWX CBOHCTBA, OCHOBBI
XUMHWYECCKOI'O aHaJim3a u I/II[eHTI/I(bI/IKaL[I/II/I BCUICCTB.

Lenbto mpoBeneHus: 1aOOPATOPHBIX 3AHITUH SIBJISETCS 3aKPEIUICHUE TEOPETHUECKUX 3HAHUIT
CTYACHTOB, MOJIYUYCHHBIX UMHU B XOA€ U3YUCHUA NUCHUIIJIMHBI Ha JCKIHUAX U CAMOCTOATECIIBHO. 3aHarust
7a0OpaTOPHOrO THIIA BKJIOYAIOT B ce0sl CNEAYIOLIMe 3Tambl. HM3yYeHHE TEOPETHUECKOW YacTH
71a00paTOPHOI PabOThl, KOHCIIEKTHPOBAHKE XO/a BBIMOJHEHUs JTaOOpaTOpHOiH paboThl U MPOBEICHUE
€e DOKCIEePUMEHTAJbHOW 4YaCTH; BBIMOJHEHHE HEOOXOOUMBIX pacueToB; odopmieHue ordera O
npoAeNaHHON padoTe; 3ammuTa abopaTopHoi padoTel. JIJisi MOATOTOBKY K 3aHATHUAM JIA0OPATOPHOTO
TUMA W 3alIUThl BBINOJHEHHBIX JAOOpAaTOpPHBIX paboOT CTYIEHTHl BBINOJHAIOT MPOPAbOTKY
METOUUYECKHX YKa3aHHii MO BBIMOJHEHHUIO 1JabopaTopHON paboThl, yaesis 0co00e BHUMAHUE LEsIM U
3ama4aM, TEOPETHUECKON YacTU U TIOPSIIKY BBIMOJHEHHs JaOOpaTOpHOH padoThl, KOHCIIEKTHPOBAHUE
HCTOYHUKOB; pabOTy C KOHCIIEKTOM JIGKLIUH, TPOCMOTP PEKOMEHTyEeMOH JIUTePaTyphl.

HpI/I HU3YUCHUHN OUCHUIIIIMHBI UCTIOJIB3YHOTCA MHTCPAKTUBHBIC METOAbI 06yquI/I$[, TAKHNE KaK:

1. Jlexuus:

— JIEKUUs-BU3yalIM3allUsi — [ojada Marepualia OCYLIECTBJISIETCS CPEACTBAMH TEXHHYECKUX
CpEACTB O6yLIeHI/I$I C KPAaTKUM KOMMECHTHPOBAHUEM ACMOHCTPUPYEMBIX BH3YAJBHBIX MATCPUAJIOB
(mpeseHTaLUi).

2. JlaboparopHoe 3aHsITHE:

— TPEHHUHT — MeTo[ OOy4YeHHs] M Pa3BUTHA CIOCOOHOCTEH K OBJIAZCHHUIO IESTEIbHOCTBIO
NPOBENEHUs] XUMHUYECKHX JIaOOpaTOpHBIX HccienoBaHuil. MHTeHcuBHast padotra BO BpeMsi TPEHHHTa
NOMOTaeT JOCTHYb BBICOKMX pE3yJbTATOB 3a KOPOTKHH CpPOK, a MOCHEAyIOIas CHCTeMa IOCie
TPEHUHIOBOT'O COMPOBOXKACHUS 00eCeYrBaeT HAIe)KHOE 3aKPEIUICHHe MaTepraa

— paboTa B MajbIX rpynmax — OOeCleurMBaeT AKTUBHYIO [O3HABATEJbHYIO [ESTEIbHOCTD
O0y4aroIuXCcsl, MPEeAyCMaTPUBAET pacrpeesieHne 00sS3aHHOCTEH MEKAY HUMH, MCIOJHUTEIbHYIO H
OpPTaHHU3aTOPCKYI0O MHULHUATUBY, aKTyaJIM3allUI0, KaK OIIbITa CaMOCTOSTENILHOU JACATCJIIbBHOCTH, TaK H
COBMECTHOH palOThl IO BBIMOJHEHUIO JIA0OPAaTOPHBIX paboT, YTO COINNACYeTCs C peajusMH
npodecCHOHATBHON NesITETbHOCTH OYAYIINX CIELHAINCTOB.

10 KypcosBoii npoekT (padora)
BeimonaeHne kypcoBoro rnpoekra (padoThl) He MPEenyCMOTPEHO YIEOHBIM TUIAHOM.

11 Ilepedyenb HH(POPMALMOHHBIX TEXHOJOIHH, HCNOJBL3YEMBIX NPH OCYIIECTBJIEHHH
00pa30BaTeIbLHOrO NMpoLecca No JHCUMILIMHE, BKJII0Yasl epeYeHb NPOrpaMMHOro obecrnedeHust
U HH(POPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv unMGOPMAUYUOHHBIX MEXHOIOZUI, UCHOILIYEMBIX HPU  OCYULECHBIEHUU
obpazosamenbHo20 npoyecca

— 3JIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, IPEACTABIECHHBIE B I1. 8§ pabodel mporpaMmsl,

— UCNOJIb30BAHUE CIAN-ITPE3CHTALINMN;

— UHTEPAKTUBHOE O0IeHNe ¢ 00yUYarOIMMHUCS U KOHCYJIBTUPOBAHHE ITOCPEACTBOM 3JIEKTPOHHOM
MOYTHI.

11.2 Ilepeuenv npozpammmnozo obecnevenus, UCHONBIYEMO20 HPU  OCYULECHMBIEHUU
obpazosamebHo20 npoyecca
IIpu ocBOGHNH AMCUUIUIMHBI HCTIOIB3YETCS TMIEH3HOHHOE MPOrpaMMHOe 00eCieueHue:

— omepanMoHHBIE cUcTeMbl Astra Linux (Win wHas onepanoHHasl CUCTEMa, BKIIIOUEHHAs B
peecTp OTE4eCTBEHHOT'O MPOrPaMMHOT0 00eCIIeUeHMsI);






JlonoiHeHusI U H3MEHeHUs1 B padoueil nporpamme

JlononHeHHsI U U3MEHEeHHUsI B padoyeii mporpamme 3a / y4eOHbIil rog
B pabouyro mnporpaMMy mno IHCLUILIHHE I HaIlpaBlIEHUs
MOJTOTOBKH (CIIEHAIBHOCTH) BHOCSITCSI CJIEAYIOLIUE TOTIOJHEHUS] U U3SMEHEHMUST:

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxnHOCTH, @.M.O., monnuce)
Pabouast mporpaMma nepecMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapsl
«_ » 202 r
3asenyromuii kadenpoit

(moamuce) (®HN.0)



