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1 Iesn u 3aaa4u y4eOHOH JUCHMIIIMHbI

Ilens  oceoenuss pucUHAIUTUHBL  «XUMUSY nath CTyAeHTy Oa30BbIe 3HAHHS IO
(yHIAMEHTAJIbHBIM pa3fesiaM XuUMHH B O0beMe, HeOoOXOOUMOM Uil OCBOCHHS (PUIUYECKUX,
TEXHUYECKHX M HKOJIOTUYECKUX OCHOB NPHU M3YYEHUU AUCLIUIUINH PO ECCHOHAIBHOTO [IUKIIA.

3a0auu  u3yuenus IUCUUIUTMHBI «XUMHS». CHCTEMAaTHU3alWs, 3aKpeIUieHHWe, YriayOneHue
TEOPETUYECKUX 3HAHUH MO XUMUU, MPUOOPETeHHe YMEHUN HCIOIb30BATh MPU U3YYCHUU TUCLIUTLINH,
B CBOEH MPOM3BOICTBEHHOU NEATEIbHOCTH JOCTHIKCHUS X UMHUH, METOIbI XUMUYECKOTO HCCIIETIOBAHUS,
OBJIQZICHUE  MPAKTHUYECKUMH  HABBIKAMH  XHMHUYECKOTO  OJKCIEPUMEHTa I PEIleHUs
npodecCHOHANBHBIX 3a7a4, OBJIaJeHIE HABbIKAMU XUMHUYECKUX PACYETOB MPUMEHHUTENFHO K 3a7a4aM
npodeCcCHOHATBHON NESITETbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITEILHOW PadOThI.

Metoanka mpernofaBaHusl NaHHOW AWUCLUILIMHBI MPEAIONAraeT YTeHHe JICKUUH, MPOBEICHHE
1ab0opaTOPHBIX PadOT, UHAMBUIYAILHBIX KOHCYJIBTAIMIA MO OTAEIbHBIM (Hanboee CIOKHBIM) TeMaM
TOUCITUTUTAHBL

Jlekuny MOCBSIIIAIOTCS PACCMOTPEHHIO HanOOJiee BAJKHBIX BOMPOCOB. OCHOBHBIM IOHSTHSM,
TeOpeTHYeCKUM Bompocam xumMuu. Ha 1abopaTopHbBIX 3aHITHSIX CTYIEHThI OCBAUBAIOT HABBIKK PaOOThI
B XUMHYECKOH 1a00paTopuu, OBIAIEBAIOT OCHOBHBIMU METOIAMHU XUMHUYECKOTO aHAJIN3a.

CamocrosiTennpHass paboTa CTyAE€HTa 3aKJIOYaeTcs B CHUCTEMaTH4YecKod mpopaboTke
TEOPETUYECKOT0 MaTepuasia, TMOATOTOBKE K BBINTOJHEHHIO JAa0OpaTOpHBIX padoOT M HMX 3alIHTHI,
peLeHne 3aaady.

Jnsg  peanuzaudy  KOMIIETEHTHOCTHOTO IIOXOAa B Yy4eOHOM Mpolecce NpeayCMOTPEHO
UCTIOJIb30BaHNE AKTHBHBIX W MHTEPAKTUBHBIX (POPM MPOBEIACHHS 3aHATUI. ONepekaroiiee o0ydueHue,
IPYIINIOBOE BBHIMOJIHEHUE J1A0OPATOPHOH pPaboOThl, OOCYKIEHHE MOJTYyYEHHBIX PE3YJIbTATOB, JIGKLIUHU-

NPE3EHTAINH, TIPOCMOTP B OOCYKIEHHE HAyYHO-TIOMYJISIPHBIX (PHUIIBMOB, TBOPUECKUE 3a1aHUS.

2 TpeGoBaHus K pe3yabTATAM OCBOEHHS AMCLUIIHHBI
[Ipouecc n3ydeHus: IUCLUILTMHBI HaNpaBJieH Ha (POPMHUPOBAHNE KOMITETEHIIHA:

— CIIOCOOHOCTb HCHOJIB30BATH (I)YHI[aMeHTaJ'IbeIe 3aKOHbI TPUPOABI WU OCHOBHBLIEC 3aKOHLI

€CTEeCTBEHHOHAYYHBIX AUCLUIUINH B podeccrnoHanbHoi aestenbHoctu (OIIK-1).
[Tnaaupyemble pe3yapTaTbl OOyUYEHHs MO AUCLUILUINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMHU B
nporpamMmMe OakajtaBpraTa HHAUKATOPAMH JOCTH)KEHUS] KOMITETEHIIUH, MTPEICTaBIeHbI B TAOIHUIIE.

Taonuya — Ilnanupyemvie pe3ynsmamser 00yuenus o OUCYUNIUHE, COOMHECEHHbIE C YCIAHOBIeHHBIMU

8 npospamme 6aranaspuama UHOUKAMOPamMu OOCMUICEHUsL KOMNemenyui

Koxa |HaumenoBa
Kon n HammeHOBaHMC N Konx
KOMII HHUE Inanupyemsiii pe3yabTaT 00yICHHUS IO
WHAUKATOPA JOCTHKCHUS MOKA3aTEeIIA
CTCH | KOMIICTCHIT JUCITUTIIHHC
KOMIICTCHIIMH OCBOCHMSI
105051 15051
Cnocobern |M-lomx.1 : 3Haer 3HATh: XUMHUCCKHC MOIOKCHHUS U 3aKOHBI, 3(0OIIK-1)1
HCITONb30Ba |PyHAaAMEHTANBHBIC MICPUOAUUCCKY IO CHCTEMY JJICMCHTOB B CBETC
Tb 3aKOHBI PUPOABI H CTPOCHUS aATOMa; PCAKIIHOHHYIO CIIOCOOHOCTD
dyHIaMEHT [OCHOBHBIE 3aKOHBI BCIICCTB, KUCAOTHO-OCHOBHBIC U OKUC/IUTCIIBHO-
ajgbHble |CCTCCTBCHHOHAYIHBIX BOCCTAHOBUTCIBHBIC CBONCTBA BCIICCTB; 3(OIK-1)2
3aKOHBI |AMCIATIINH XUMHYSCKYIO CBI3b, KOMILUICMCHTAPHOCTH;
HPHPOIBL K N-2omk-1: YMeEET pemarh [XUMHYCCKUC CHCTCMBI; XUMHYCCKYIO
OITK | ocuoBrble |MPOdECCHOHANBHBIC TCPMOIHUHAMHUKY U KUHCTHUKY, TCOPHUIO CTPOCHUS
-1 3aKOHBI |334a4U C MPUMCHCHHUEM  |OPTAHHUYCCKHUX COCAMHCHUH, KIACCH(DHUKAIIUIO 3(0OIIK-1)3
€CTECTBEHH |CCTCCTBCHHOHAYYHBIX M [PCArcHTOB U PEAKLUH B OPraHUUCCKON XUMHH,
OHAYYHEIX |OOIEUHKEHEPHBIX CBOICTBA MOJIUMEPOB U OJIUTOMEPOB U CIIOCOOBI
UCIUITTAH |3HAHUH, METOIOB MX MOJTYYCHUS, XUMUYICCKYIO HACHTH(DHUKALIUIO
B MaTEMATHUICCKOTO BCIICCTB.
npodeccuo [aHAMM3A 1 VYMeETh: KOMMICCTBCHHO OMMUCHIBATE PCAKITHH V(OIIK-1)2
HAJIBHOMH |MOJCIHUPOBAHHUS MPEBPALICHUS, PACCUHTHIBATH KOJUUCCTBCHHOS
AesTenbHOC |UJ1-30rx.1: Brageer COJCPIKAHUC PACTBOPCHHOTO BEIISCTBA,




TH. HABBIKAMU PCIICHUS OCMOTHYECKOTO JABJICHHS PACTBOPOB, CKOPOCTh
CTaHJAPTHBIX XAMWYICCKUAX PCAKITUH U UX HAIPABICHHOCTE;, Y(OIIK-1)3
PO eCCHOHATBHBIX 331a4 [OTPESACIATE TCPMOIUHAMHICCKUS
¢ IPUMCHCHHECM XaPAKTCPUCTHKH XUMHUYCCKUX PCAKIIUH U
CCTCCTBCHHOHAYYHBIX U [PABHOBECHBIC KOHIICHTPALIMHU, OTPEAC/ISATh
OOLICHHKEHEPHBIX OCHOBHBIC (PU3HUCCKUC U XUMHUICCKUC
3HAHUHN, METOIOB XaPAKTCPUCTUKH OPTaHUYCCKUX BEIICCTB.
MAaTEMaTHICCKOTO Bnaxets: HaBeikamMu pabOTH B XUMUYSCKOH B(OIIK-1)2
aHaM3a u 71a00pATOPHH; HABBIKAMH MPOBEACHUS OCHOBHBIX
MOJCITHPOBAHUS METO0B XUMHUYSCKOT0 anaau3a u onpeaeacuus |B(OITK-1)3

XUMHUUECKUX MOKa3aTeac.

3 MecTo AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NPOrpaMmbl

YuebHast gucnuruimHa «XUMUsS SBISETCS AUCIHUIUIMHON 00s3aTeIbHON YacTU B CTPYKType
00pazoBaTeNbHON POTrPaMMBL.

YcnenHoe OBlIaAeHNe TUCLHUILITMHON « XUMUs) 0a3upyeTcsl Ha MIKOJbHBIX 3HAHHAX MIKOJIBHOTO
Kypca 1o MaTeMaTHKe, (PU3UKH U XUMUU.

3HaHusA, TPUOOPETEHHBIE TIPU OCBOSHHH TUCLHUILIMHBI «XUMHs» OyIOyT HCIOJIB30BAaHbI MPHU
U3yYEHUH MUCHUIUIMH. «XOJOAWJIbHAS, KPUOTEHHAsl TEXHHKA M CHUCTEMBbI J>KH3HEOOECTIeUeHUS:
«MartepuanoseneHuey;, «MexaHUKa KUIKOCTU U ra3ay», « JKCIEPUMEHTaNbHbIE METO/bI CCIEIOBAHUSY.

4. CopepxaHue IUCHUILTHHBI
4.1 Temamuueckuil niaH OUCUUNTUH DL

KonraktHas pabota o
E IO BUAAM YICOHBIX 5 ° % =
M = 3aHATHH = q;)[ = E
§ § © L E g ? E g 3
HanMeHOBaHUE Pas3aenoB U TEM z = < ?) | E | 88 2 & E =
aal Q = =
I 2| BB g5 8| & |E
< & | 8 ~E
Paszgen 1. OcHOBHBIE IOHATHS H 3aAKO0HbI
CTEXHOMETPHH 15 10 6 - 4 5
Tema 1: Beeaenue. OCHOBHBIC MOJIOKCHUS Omnpoc,
Y 3aKOHBI. BBITIOJTHE
HUC U
3aImTa
1al.
padoTsl,
BBITIOTHE
HUC
MPAKT.
3aJaHUN,
15 10 6 - 4 5 TECT
Pasaen 2. Ctpoenue BeuecTsa 12 6 6 - - 6
Tema  2: llepmomndeckas — cucrema Ompoc,
3MEMEHTOB B CBETC CTPOCHUS aTOMa. BBITIOJTHE
HUC
MPAKT.
3aJaHUN,
6 3 3 - - 3 TECT
Tema 3: Xumuueckas CBsI3b. 6 3 3 - - 3 Omnpoc,




BBITIOJTHC
HHUC
MPaKT.
3aJaHUMN,
TECT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX MMPpOoLECCoB

16

10

Tema 4: Xummdeckas TepMOAWHAMHKA H
KHHETHKA.

16

10

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

Paznen 4. PacTBOpBI

12

Tewma 5: PacTBOpEI M HX CBOMCTEA.

16

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

Paszgen 5. OxucaurenabHo-
BOCCTAHOBHUTECJIbHBIC H
ATEKTPOXHMHYECKHE MPOLECCHI

13

Tema 6: DACKTPOXUMHUICCKUS CHCTEMBI,

13

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

Paznen 6. OcHOBBI opraHH4eCKO#
XHMHH

10

Tema 7: DneMEHTHI OPraHUICCKONH XUMHH.

10

Omnpoc,
BBIITIOJIHC
HHUC
TIPaKT.
3aJaHUHN,
TCCT

Paszpen 7. Xumnueckast HaeHTH(PUKALHSA
H AHAJIHN3 BEIECTBA

14

Tema 8: Xwumuueckas UWACHTUDUKALUS
BCIICCTB.

14

Omnpoc,
BBITIOJTHC




HHUC U
3aImrTa
1a0.
padoTsl,
BBITIOJTHE
HUC
MPaKT.
3aJaHUN,
TECT

3adueT ¢ OLEHKOMU 36

Bcero 108 | 51 | 34 17 57 36

4.2 Coodeporcanue oucyuniunsl

Pa3gen 1. OcHOBHbBIE MOHSITHS U 3AKOHBI CTEXHOMETPUH

Jlexuus 1.1. Beeaenue. OcHOBHBIE MOJI0KEHHS U 3aKOHbI

XuMusl KaKk Hayka, Kak y4deOHas AMCLUIUIMHA, KaK OTPAcib MPOMBIILIEHHOCTH, KaK OCHOBA
HAy4YHO-TEXHUYECKOro mporpecca. XuMH4YeCKass CUMBOJUKA. BaxHelmue KjacChl U HOMEHKJATypa
HEOPraHUYECKUX COCTMHEHU.

Jlekuus 1.2. OcHOBHBIE NOJIOKEHHS U 3aKOHbI

ATOMHO-MOJIEKYJIIPHOE y4deHHe. 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLIEHU,
3aKOH OOBEMHBIX OTHOIICHWH. DKBUBAJIEHT. 3aKOH SKBUBAJEHTOB. 3aKOH ABOraapo. ATOMHBIE H
MOJIEKyJIsIipHbIe Macchl. KondecTBo BemecTsa. MojisipHas Macca ¥ MOJISIpHBIN 00beM. OmnpeneneHue
MOJISIPHBIX MaCC BEIECTB, HAXOMSAIINXCS B ra3000pa3HOM COCTOSIHUH.

JlaGopaTtopnass paGora 1.1. OcHoBHBIe »3Tanbl MNpoBeAeHHs] JAa00PATOPHOrO
NPaKTHKyMa

BBeneHue B XUMHYECKHMI NPAaKTUKyM. TeopeTwueckass 4acTb, JKCIEPHUMEHTAJIbHBIM 3Tarl,
00paboTka HKCIMEPUMEHTANbHBIX JAaHHBIX. XHMMHYECKHE PEaKTHBBI, TOCy[a, NpaBuia paboTel B
naboparopuu.

JlaGopaTopuas padora 1.2. OnpeaeieHne MOJIEKYJISIPHOI MacChl YIJIEKHCJI0T0 ra3a

H3yueHne OCHOBHBIX Ia30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAaMH OIpeeeHHUs] MOJIEKY JISIPHBIX
Macc razo00pa3HbIX BEIIECTB.

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

Pa3pen 2. CTpoeHue BemecTsBa

Jlexnus 2.1. [leppoanyeckasi CHCTEMA 3JIEMEHTOB B CBET¢ CTPOCHHUS ATOMA

Mopnenu crpoenus aromMa. [loHsTua o kBaHTOBOM MexaHuke. KBaHTOBO-MeXaHUYECKash MOJIEIb
atroma. KBanToBble uncna. PacnpeneneHue >3JIEKTPOHOB B MHOTO3JEKTPOHHBIX aromax. [IpuHumn
HauMeHnbined sHeprun. Ilpasuna Kneuxkosckoro. [lpunuun I[Taymm. IlpaBuno XyHma. DneKTpOHHBIE
KOH(UTYpALIMHA ATOMOB U HOHOB 3JIEMEHTOB, CITOCOOBI 3aITUCH.

Jekuus 2.2. Ilepuoamueckassi cucreMa 3JIEMEHTOB B CBeTe CTPOEHHsI aToMa
(onmepe:xkarouiee o0yueHue)

Bonpocel ayisi caMOCTOATENBHOIO M3YUYEHUsl: MEPUOAUYECKass CUCTEMA 3JIEMEHTOB, CTPYKTypa
MEePUOANYECKON TaOMUIBI;, MPUYMHA MEPUOANYHOCTU CBOHCTB XMMHUYECKUX 3JIEMEHTOB, aTOMHBIC U
WOHHBIE PAaIUyChl, pPEAKIHOHHAs CIOCOOHOCTh BEINECTB, KHUCJIOTHO-OCHOBHBIE U OKHCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE CBOWCTBA BEIIECTB, AaTOMHOE SIAPO; H30TOMBI U H300aphI.

Jlexums 2.3. XumMHuueckas CBsi3b

Teopust xumudeckoro crpoenusi. O0pa3zoBaHNe XUMHUYECKOH CBsI3U. BUIBI XUMHUYECKOH CBSI3H.
KoBanentHast cBsi3b. BaneHTHOCTb, KOBaJieHTHOCTb. [ ubpuamsammsi. IlomsspHOCTD  MOJEKYJI.
JIunoNbHBIN MOMEHT. DJIEKTPOOTPULATENBHOCTb.

Jlexums 2.4. Xumuueckas CBsi3b

Honnas cBsse. [lonspusanusa noHOB. Jlenokaan3oBaHHas XUMU4YecKas CBs3b. MeTtaminyeckas
cBsi3b. Bomopoanas cesizb. Cunbl Ban-nep-Baanbca. Beraucnenne anunael 1unosst B MoyiekyJjie. Pacuer



SHEPruM W JuMHBL cBs3u.  OmnpeneneHne BuAa TUOPUAM3ALMN SJIEKTPOHHBIX OOJAKOB U
IIPOCTPAHCTBEHHOMN CTPYKTYpbl MoseKyibl. OmnucaHue MOJEKYJbl CIOXKHOTO BEIeCTBA C MOMOUIBIO
MEeTO/1a MOJIEKYJISIPHBIX opOuTtaneil. KommemMeHTapHOCTS.

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

Pa3zpen 3. O0mue 3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB

Jlexnus 3.1. XuMn4eckass TepMOAHHAMHKA H KHHETHKA

BryTpeHnnsist sHeprusi. JHTponus. JHepretudeckne 3(PQPEKThl XHUMHUYECKUX PEaKIHil.
Tepmoxumus. TepMOXUMHUYECKUE PACHETHL.

Jlexnus 3.2. XuMH4YeCKasA TEPMOANHAMHKA H KHHETHKA

DHTpOnUsl M €€ M3MEHEHHe NPU XUMHUYECKHUX peakuusx. JHeprusi 1 ubdca. CranpmapTHbe
TEPMOJMHAMHUYECKHUE BETUYMHbI. XUMHUKO-TEPMOANHAMUYECKHUE PACUETHI.

JlaGopaTopuas padora 3.1. CkopocTh XUMHYECKOH peakunu

3HAKOMCTBO C KHHETHYECKHMMM 3aKOHOMEPHOCTSIMH IPOTEKaHUs] XUMUYECKHUX peakLui.
DKCHepUMEHTaNbHOE HCCIIeOBAaHNE BIMSHUS W3MEHEHHUs KOHLIEHTPAaLMU pearupyroliux BELIeCTB U
TEMIIEpaTypbl Ha BpeMs IPOTEKaHUs PEaKLil U ee CKOPOCTb.

Jlexnus 3.3. XuMn4ecKkasi TepMOAHHAMHKA H KHHETHKA

CkopocTb XMMHUYECKONH peaklMd B TOMOIE€HHBIX U Te€TEepPOreHHBIX cucrteMax. PakTopsbl,
BJIMSIIOLIME Ha CKOPOCTb peakiuu. MeToabl peryjiupoBaHusl CKOPOCTH XMMHMUYECKON peakiuu. 3akoH
neiicteusi Macc. TemmneparypHbiii koddduiment peakuuu. DHeprus akTupauuu. KaranusaTopel u
KaTaJUTUYECKHUE CUCTEMBI.

Jlexnus 3.4. XuMn4ecKkasi TEpMOANHAMHKA H KHHETHKA

HeoOpatumele 1 obparumblie peakunu. KonebaTenbHble peakiun. XUMHUYECKOE PaBHOBECHE.
Cwmemenue xumudeckoro pasHosecus. [Ipunuun Jle [llatense.

JlaGopaTopHas padora 3.2. XuMu4ecKoe paBHOBecHe

Hccnenosanue BIMSHMS W3MEHEHUs KOHLEHTpALMU pearupyrolux BeLEeCTB U TeMIepaTypbl
Ha XUMHUYECKOe PaBHOBECHE.

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

Pasnea 4. PacTBophl

Jlexnus 4.1. PacTBopbI M HX CBOHCTBA

Xapakrepuctuka pactBopoB. IIponecc pactBopenusi. CriocoObl BbIpaskeHUsI COCTaBa PacTBOPa.
Kpucranner u xpucramnoruapatel. Pactsopumocts. Ilepecbinennele pacTBopel.  JlucnepcHele
CUCTEMBI.

Jlexnus 4.2. PacTBOpbI H HX CBOHCTBA

Bonnbie pacTBOPHI 3JEKTPOJIUTOB. DJIEKTpoauTHUeCcKass nuccouuauns. CTeneHb U KOHCTaHTa
mucconnanuy. 3akoH pasbaBienuss OctBanbia. CmemneHne HWOHHBIX paBHOBecwid. IloHsTHe o
BOJIOPOAHOM MoOKa3zaTene cpenbl. I unponus.

JlaGopaTopuas padora 4.1. I'mapoaus coJieit

UzydeHue pa3anyHbIX TUIIOB PEAKIMA MHAPOIN3a CoJiel, (PaKTOPOB, BIMSIIOINX HA YCHIIEHHE U
ocnabyieHne ruApPOIIH3a.

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

Pa3agen S. OxkuciuTe/IbHO-BOCCTAHOBUTE/IbHbBIE U 3J1eKTPOXHUMHYECKHE NMPOLecChl

Jlekuus 5.1. DnekTpoxuMuyecKne cuCTeMbl

OKUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKLIMU. DJIEKTPOXUMHUUYECKHUE MPOLIECChl. DIEKTPOIHBIN
noreHuuan. ['agpBaHNYECKUI 3JIEMEHT.

Jlekuus 5.2. DnekTpoxuMuyecKne cucTeMbl

DIIeKTPOJU3 pacTBOPOB U PacIiaBoB 3JeKkTponuToB. [IpuMenenue anexrponusa. Onpenenexnue
U KjaccupuKauus KOPPO3HOHHBIX TMPOLECCOB. XHUMHUYECKas KOPPO3USA. DIEKTPOXUMHUYECKAs
KOppo3us. 3aluTa METaNJIOB OT KOPPO3UH.

JlaGopaTopHas padora S.1. OKHCIUTE/BHO-BOCCTAHOBUTEIbHBIE PEAKLIHHU



HsydeHne OKUCIUTENBHO-BOCCTAHOBUTENBHBIX CBONMCTB aTOMOB METAUIOB MU HEMETAIIOB B
3aBUCHMOCTH OT CTENIEHU UX OKUCJIEHUS U XapaKTepa Cpenbl, B KOTOPOW MPOTEKAET PEeaKLusl.
Jlureparypa: [1], [2], [6]

Pa3zaen 6. OcHOBBI OpraHu4ecKoii XuMHH

Jlekuus 6.1. D1eMeHTbI OpraHu4YecKoil XMMHH

Teopuss CTpOeHHMs OpPraHMYECKUX COCOUHEHUH, KIacCU(UKALUS PEareHTOB M PEeakUuil B
OpPTaHUYECKOW XHUMHUHU. YTJIeBOAOpOoAbl UM uX mpou3BoaHble. CocTaB, CBOWCTBA U mepepadoTKa
OpPraHUYECKOro TOIJIUBA.

Jlekuus 6.2. J1eMeHTbI OpraHu4ecKoil XHMHH

Ctpoenne u cBotictBa monumepoB. Omuromeprl. CrnocoObl MX MONy4eHUs, (PU3HUECKHUe

XapaKTePUCTUKY OPraHUYECKUX BEIEeCTB. MaTepuabl, MoIyyaeMble Ha OCHOBE TIONIUMEPOB.
Jureparypa: [1], [2], [6]

Paszpen 7. Xumunueckasi HAeHTH(PHKALIUSA M AHAJIN3 BelECTBA

Jlexuus 7.1 Xumnueckasi vieHTH(PUKALNS BelleCTB

AnHanutudeckue peakuu. PeareHTsl U peakTuBbl. [ 'pynmoBeie peareHTbl. Crierudpuueckne
peakunu. KauecTBeHHBIH aHAN3, CHCTEMATUYECKHA U IPOOHBIN aHAIN3.

KonuuecTBeHHbIN aHanu3 BelecTs. MeToabl KOJIMYECTBEHHOrO aHanu3a. I paBumerpudeckuii u
TUTPUMETPUYECKUN aHanu3. MHCTpyMeHTanbHbBIE METOABI AHAIN3A.

JlaGopaTopHnas padora 7.1. KauecTBeHHbIe peaKUUH HA HOHBI

H3yueHne KadeCTBEHHBIX pEaKLHUi OCHOBHBIX KAaTHOHOB M aHHOHOB. (O3HaKOMJIEHHE C
IpOOHBIM aHAJTU30M KaTHOHOB M aHUOHOB.

JlaGopaTopHas padora 7.2. ’KecTkocTh BOABI

3HAKOMCTBO € BUIaMH JKECTKOCTH BOABI, TUTPUMETPUIECKUMH METOIAMH OTIPEeIeHuUs 00Iei
JKECTKOCTHU U COJIePKAaHUs B BOAE MOHOB KaJlbLUsl U MarHusi

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

S YueOHo-MeToAHUeCKOe 00ecneyeHHe AJIsI CAMOCTOSITeIbHOI padoThl 00yuaromuxcs

5.1. Bueayoumopnas camocmosmeivHdas paboma cmyoenmos

B nenom BHeaynuTopHas caMocTOsITeNbHAs padoTa CTyASHTa PU U3YYEHHH Kypca BKIIFOYAET B
cedst caenyromue BUabI padoT:

— ipopaloTKa (U3y4EeHHE) MATEPUAIIOB JICKIUH,

— YTeHHEe U MPopadOTKa PEKOMEHIOBAHHON OCHOBHOMW U JTOTIOJIHUTENIbHON JINTEPATYPHI,

— MOATOTOBKA K JJAOOPATOPHBIM 3aHATHSIM;

— TMOUCK | MpopaboTka MaTtepuasoB u3 MHTepHET-pecypcoB, HAYUHBIX ITyOIHUKALIHIH;

— MOATOTOBKA K 3aIuTe JabopaTopHBIX padoT;

— NOJTrOTOBKA K TECTUPOBAHUIO;

— MOJATOTOBKA K TEKYLIEMy U UTOrOBOMY (TIPOMEXKYTOUYHAsI aTTECTAIVsI) KOHTPOJIO 3HAHUH 1O
IVCLIUTUIAHE.

OcHOBHast [IONISl CaMOCTOSITENIbHOW pPalOThl CTYACHTOB MPHUXOOUTCS HAa TOATOTOBKY K
7a0opaTopHbIM padoTaM M HMX 3allUTe, TEMAaTHKa KOTOPBIX IOJHOCTBIO OXBATBHIBAET COAEPIKaHUE
kypca. CamocrositenpHass padoTa TO TOATOTOBKE K JAOOpPAaTOpHBIM paboTaM M HUX 3alIuTe
NpeArnonaraeT yMeHne padoTaTsk ¢ NepBUYHON HHPOPMALHEH.

CamocrosiTenbHas padoTa CTYIEHTOB MO pasesaM Kypca BKIIFOUAeT:

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

ITonroroBka MaTepuasioB K KOHTPOJBHOMY ONPOCY MO HM3YYEHHBIM TeMaM, J1a0OpPaTOPHBIM
3aHATHUSM, TECTOBBIM MPOBEPKAM 3HAHHM, 3aIUTE JJAOOPATOPHBIX pabOT, THUAIOraM C IpenoaaBaTeieM
U Y4aCTHMKaMH NPOBEPKU 3HAHUI 0 paszienaM Kypca.



6 ®oHA OLIEHOYHBIX CPEACTB /JIs1 NPOBeJeH sl MPOMEKYTOYHOH aTTecTauuu o0y4aromuxcs
nmo AMCUHHUIIJIMHE

cI)OH,[[ OLCHOYHBIX CPCACTB MJiA MPOBCACHUA HpOMe}KYTOqHOﬁ aTTeCTaluu O6yLIaI'OH_[I/IXC$I I10
AUCHTUITIINHE «XUMUSD» NPEACTABJIICH B MPUIIOKEHUHU K pa60qei/'1 nporpamMme IMCHUIIIMHBI U BKJIFOYACT
B ceOst:

- TepevYeHb KOMIIETEHIMH C YyKa3aHWeM 3TarnoB MX (opMHpPOBaHUS B MpOLECCE OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMET,

- ONHMCaHWE ToKazaTejieil U KPUTCPUCB OLCHUBAHUA KOMHeTeHL[I/Iﬁ Ha PAa3JIMYHBIX JTarnax HMX
(bopMUPOBaHHUSI, OTIMCAHUE IIKAJT OLICHIUBAHMSI,

- TUIIOBBIC KOHTPOJIbHBIC 3aAaHUA NI MaTCPHUAJIbI, HeO6XOI[I/IMbIe JJIs1 OLICHKH 3HaHPII>i, }’MGHI/II\/'Ij
HABBIKOB U (WJIN) OMBITA AESITEIBHOCTH, XaPaKTEPU3YIOLINX 3Tarbl (OPMUPOBAHHS KOMIIETEHLIHIH,

- METOAMYECKHE MaTepuajbl, ONPEAeNAIolIue MPOLenypbl OLECHHBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIN) ONBITA AESITEIbHOCTH, XaPaKTEPU3YIOLINX 3TaIbl (POPMHUPOBAHHS KOMIETECHLIHH .

Bonpocs! 1151 npoBeaeHHsI TPOMEXYTOYHOH ATTECTALIMH 10 AUCUMIIIMHE (IK3aMEH)

1. OcHOBHbBIE MOHATHS XUMHUU: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, ITPOCTO, CIOKHOE
BELIECTBO.

2. 3aKOH COXPAaHEHHSI MacChl BEILIECTB.

3. 3aKOH NMOCTOSIHCTBA COCTaBA.

4. 3aKOH KPaTHBIX OTHOIICHH. 3aKOH OOBEMHBIX OTHOIIEHUH.

5. 3akoH ABoraapo. MobHbII 00BeM.

6. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

7. Ileppuoandeckuii 3aK0H U CTPYKTypa NEPUOANUECKON CUCTEMBL

8. I3aMeHeHne CBOWMCTB 3JIEMEHTOB B MAJIbIX U OOJIBIINX MEPUOAX.

9. Mopenu cTpoeHust aToMOB. X TOCTOMHCTBA U HEAOCTATKHU.

10. /IBOHCTBEHHas NPUPOAA 3JIEKTPOHA.

11. Ksanroseie uncna. [Topsaok 3an0IHEHUs SJEKTPOHHBIX 000JI0YEK aToMa.

12. BaneHTHbBIE COCTOSIHUS 3JIEKTPOHA.

13. DHeprus HOHMU3ALMU U SHEPTHS CPOJICTBA K AJIEKTPOHY. DJIEKTPOOTPULIATENBHOCTb.

14. 3akOHBI TEPMOXUMUHU. DHTAJIBITHA.

15. Dutponus. Dueprus I'udoca.

16. CkopocTh XMMHUYECKUX peakLuil. PakTopel, BIUSIOINE HA CKOPOCTb PeakLuu. 3aKOH
JNENCTBYIOLIUX Macc.

17. Teopust akTUBALIMU XUMHUYECKON peaknu. AICopOILus U KaTalus.

18. OOpaTUMOCTh XUMHUYECKUX peakIni. XUMHUYECKOEe PABHOBECHE.

19. Ilpunuun Jle-Illatenve. @akTOpBhl, BAUSAIOINAE HA CMELIIEHUE XMMUYECKOTO PABHOBECHSI.

20. KoBajeHTHas XuUMHUYECKast CBsI3b. MeTon BajieHTHbIX cBsi3eil. CriocoObl oOpa3oBaHust
KOBAJICHTHOM CBSI3H.

21. Metoa MONIEKYJISIPHBIX OpOUTAJIeH.

22. HoHHas CBA3b.

23. MexMonekysipHOe B3auMoaencTene. BonoponHas cBs3b.

24. Bunbl ruOpUIU3aLui AaTOMHBIX OpOUTANEH.

25. Pactopsl. O0mue cBOiCTBa pacTBOPOB. PacTBOPUMOCTD BEIIECTB.

26. CrocoObl BIpaXKEHUsT KOHIICHTPAIUH PACTBOPOB.

27. Dnexrponutudeckas nuccounanysi. CuibHble U cadble SJIeKTPOIHUTHL

28. DakTopbl, BAUAIOLINE HA JIEKTPOJUTUUECKYIO Auccounanuto. KoHcTtanTa u creneHb
JUCCOLIMALIUH.

29. Jluccoumanus Boabl. BonopoaHblii mokasaTenab Cpeasbl.

30. I'mpponus coneil. PakTOphbl, BIUAIOLINE HA TUAPOJINS.

31. JlucnepcHoe COCTOsIHME BellecTBa. [lucnepcHble CUCTEMBI.

32. TangpBaHUYECKHIA DJIEMEHT. Y CTPOMCTBO U MPUHIUT PAOOTHI.



33. Psapg HanpsiokeHMN METaIoB. DJIEKTPOIHbIE TOTEHIIMAIBL.

34. DraexTponu3. 3aKOHbBI 3JIEKTPONIN3A.

35. Koppozusi. CriocoObl 3aIIHUTHI.

36. OKHCINTEIBHO-BOCCTAHOBHUTEbHBIE peakiyu (mpuMmepsl). CteneHb okucienus. [TonsTus
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE, BOCCTAHOBJICHHE.

37. OOuue MOHSATHUS U TOJOKEHUsS] KOJMYECTBEHHOTO aHain3a. Peakiinu, UCrioib3yeMble B
TuTpuMeTpun. TpeboBaHMs K HUM.

38. OcCHOBHbIE COCTABIISIOIINE TUTPUMETPUUECKON CUCTEMbI. TUTPAHTBI, UX MPUTOTOBJIEHUE U
CTaHAAPTHU3ALUS.

39. Teopus CTpOCHUSI OPraHUYECKUX COCIUHEHU.

40. Knaccudukanms peareHToB U peakLni B OpraHMIeCKOW XUMHUH.

41. Onuromepsl. CTpoeHUE U CBOWMCTBA MOJUMEPOB. CIIOCOOBI X MOTYYCHHUSI.

42. Tlomumepsl. CTpoeHHe U cBOCTBA MonuMepoB. CriocoObl X MOTyYEHUs.

43. Xumu4eckue BOJIOKHA U IIACTMACChl. XUMUYECKHE CBONUCTBA.

44. Bunawl oprannueckoro Tormusa. Ero cocras u nepepabotka.

7 PexoMeHayemasi JuTeparypa
7.1 Ocnoenan 1umepamypa:

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

7.2 [lononnumenvnas iumepamypa:

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

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

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

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

7.3. Yueono-memoouueckan 1mumepamypa

6. JIsnnzOepr P.A., Caymkuna JI.H. JlabopaTopHblif mpakTHKyM 1o oO1iei 1 HeOpraHUuIeCKOH
xumuu. Y. I. YuyebHo-meroguueckoe nocodbue (mpaktukym) / P.A. Jlsun36epr, JLH. Caymkuna. —
Ilerponasnosck-Kamuarckuii: Kamuatl TV, 2008. — 105 c.

7. Caymkuna JLH., JIsua30epr P.A. Xumusa. OcHOBbI OOINel W HEOPTraHUYECKOW XHMUH:
Iporpamma Kypca U METOJUYECKHUE YKA3aHUs K U3YYEHHUIO TUCLMIUIMHBI JUIsl CTYIeHTOB HAIpPaBJICHUN
noaroroBku  022000.62 «3Dxonormst u  mpupoxpononb3oBaHue», 280700.62 «TexHochepnas
OesomacHocTh»,  280100.62  «IIpupomoobycTpoiictBo u  Bomomosb3oBaHHe»,  151000.62
«TexHonornyeckne MamuHel W oOopymoBanHue», 111500.62 «IIpomblnuieHHOE pPBIOOIOBCTBOY,
260100.62 «IIpoayKTel MUTAaHMS KUBOTHOIO IpoucxoxaeHus», 260100.62 «IIpoaykTel nutanus us
pacTuTenbHOro  Coipbs», 141200.62  «XonoguipHas, KPUOT€HHAass TEXHUKA UM CHCTEMBI
xu3HeobecneueHus», 223200.62 «Texuuueckas ¢usukay, 220400.62 «VmnpaBieHne B TEXHHYECKHX
cucremax» u crneunanpHocteil 180403.65 «CynoBoxknenue», 180405.65 «Dxcrmnyatauusi CylOBBIX
SHEPreTHYECKUX YCTaHOBOK», 180407.65 «DkcmmyaTaiusi CyI0BOTO 3JIEKTPOOOOPYIOBAHUS U CPEICTB

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

8 IlepeyeHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH «MHTepHEeT»

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

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

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




9 MeToguueckne yKa3aHHus AJsl 00y4AIOMIUXCS 110 0CBOCHHIO JUCIHILIHHBI

Meronuka TperoAaBaHWs AWCHHUIUIMHBI MPENNOjaraeT YTeHWe JIEKUUH, MPOBEIEHUE
71ab0paTOPHBIX 3aHSITHHA, TPYNIOBBIX U HHIWBHIYAJIbHBIX KOHCYJBTAIIMH MO OTHEIbHBIM BOIPOCAM
muctumuiaHel.  [IpenycMoTpeHa camocTositenbHass paboTa CTYAEHTOB, a TaKkKe MPOXOKIACHHE
aTTeCTALIMOHHBIX UCIIBITAHUN TTPOMEKYTOYHOM aTTECTALIHH.

Ha nexkumsix paccMaTpuUBarOTCS KOHLENTYaJbHBIE BOMPOCHI XUMHH. OCHOBHBIE TOHSITUS U
3aKOHBI CTEXHOMETPHUH, CTPOCHHE BEIIeCTBA, OOIIME 3aKOHOMEPHOCTH XHMHYECKHUX MPOLECCOB,
CBOWMCTBAa PAaCTBOPOB, 3JIEKTPOXUMUYECKUE MPOLECCHl U CHUCTEMBI, TEOPUS XHUMHUYECKOTO CTPOCHUS
AM. bytnepoBa;, pasiIW4YHbIE KJIACChl OPTaHMYECKUX COCOUHEHWH W WX CBOWCTBA, OCHOBBI
XUMHUYECKOTO aHATU3a W UACHTH(DUKAIINN BEIECTB.

[enpro mpoBeneHus: Ta0OPATOPHBIX 3aHATUN SIBJISIETCS 3aKPEIUICHUE TEOPETHUECKUX 3HAHUN
CTYACHTOB, TIOJYYEHHBIX UMHU B XOZ€ U3yUEHUS] JUCHUILIUHBI HA JICKIUSIX U CAMOCTOSITENIbHO. 3aHSTHS
1ab0opaTOPHOTO THIA BKJIOYAIOT B ceOsl CIENyroInue STambl. HU3YYEHHE TEOPETHYECKOW 4YacTu
nabopaTopHOi pabOThI, KOHCIIEKTUPOBAHKUE XOa BBIMOJHEHUs JabOpaTOPHON pabOThl U NIPOBEACHHE
€e DKCIEPUMEHTAJbHOW 4YacTH, BBLINOJHEHHE HEOOXOMMMBIX pacdyeToB;, o(OopMIIeHHE OTdeTa O
npoAenaHHou padote; 3amuTa tadopaTopHoil padoTel. JIJis MOATOTOBKH K 3aHATHSM J1TaOOPATOPHOTO
TAMA W 3al[UThl BBIIOJHEHHBIX JIAOOPATOPHBIX pPabOT CTYAEHTHI BBIMNOJHSIOT MPOPAOOTKY
METOIUYECKUX YKA3aHHI IO BBITIOJHEHHIO JTA0OPATOPHOU paboThl, yaemsisi 0co00e BHUMAHKE LEJSIM U
3a/1a4aM, TeOPEeTUIECKON YacCTH U TIOPSIAKY BBITIOJHEHUS J1a00paTOpHOM paboOThl, KOHCIIEKTHPOBAHHE
HUCTOYHUKOB, padOTy ¢ KOHCIIEKTOM JICKIIHA, TPOCMOTP PEKOMEHAYEMOU JTIUTEPATYPHI.

[Ipu u3yueHn TUCHUIIIMHBI UCTIOIB3YIOTCSI HHTEPAKTUBHBIE METOMIBI OOYUYESHMUS], TAKHE KaK:

1. JIexuwms:

— JIEKIUS-BH3YaIM3alUsl — IO/ada MaTepualia OCYLIECTBISIETCS CPEACTBAMH TEXHUYECKHX
CpeacTB OOy4YeHHs ¢ KpPaTKUM KOMMEHTHPOBAaHHEM IEMOHCTPUPYEMBIX BU3YaJIbHBIX MAaTEPUAJIOB
(mpeseHTauUil).

2. JlabopaTopHO€ 3aHsTHE:

— TPEeHUHTr — Meron OOydYeHUs U PAa3BUTHSL CIIOCOOHOCTEH K OBJAJCHHIO AESTEJIbHOCTHIO
MPOBEACHUSI XUMUYECKIX JTadOpaTOPHBIX HccienoBanuil. MHTeHCcHBHAsE paboTa BO BpeMsi TPEHUHTA
MOMOTaeT JOCTUYbh BBICOKMX PE3YyJbTAaTOB 3a KOPOTKUH CpPOK, a MOCIENyIoIIas CHCTeMa IOCe
TPEHUHTOBOTO COMPOBOKIACHUS OOECTIeUnBaeT HAIEIKHOE 3aKpeIJICHHEe MaTepuaa

— pabota B MaibIX rpynmax — OO0ECeYMBAET AKTHUBHYKO IMO3HABATENLHYIO IESITEIbHOCTH
o0yHaromuxcs, mpeayCMaTpuBaeT pacrnpeaesieHne 00si3aHHOCTeH MEXIy HUMH, UCTIOJHHUTEIBHYIO U
OpPTaHHU3aTOPCKYI0 WHULIMATUBY, aKTYaJU3alUI0, KaK OMbITA CAMOCTOSATENLHOW AESTEeNIbHOCTH, TaK U
COBMECTHOH palOThl TO BBLINOJHEHHUIO JIAOOPATOPHBIX pPadOT, HYTO COMNIACYETCs C peausMu
poheCCUOHATTBHON AeSITEIbHOCTH OYAYIINX CHEIHATHCTOB.

10 KypcosBoii npoekT (padora)
BeinmonaeHne KypcoBoro npoekra (padoTbl) He MPEayCMOTPEHO YIEOHBIM TIAHOM.

11 Ilepeyenr HHGPOPMALMOHHBIX TEXHOJIOTMH, HMCHOJb3yeMbIX MNPH OCYHECTBJICHHUH
o0pa3oBaTe/IbHOIO MpolLecca Mo AUCHUILINHE, BKJIIOYAs NepeyeHb NPOrpaMMHOro obecrneveHus
U HH(POPMALIHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenvs uUHGOPMAUUOHHBIX HMIEXHOIOZUIL, UCHOIBIYEMBIX HPU OCYULECHIGICHUU
obpazoeamebnozo npoyecca

IIpyn ocBOEGHNH AMCUUILIMHBI HCHIOIB3YETCs TUIEH3HOHHOE MPOrpaMMHOe 0becieueHue:

— omepanMoHHbIE cUcTeMbl Astra Linux (Win wHas onepanoHHasl CUCTEMa, BKIIFOUCHHAs B
peecTp OTE4eCTBEHHOT'O MPOrPaMMHOT0 00eCIIeUeHMSI);

— koMmmiekT oducHbx mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MPOLECCOPa, MPOrPaMMBbL
paboThl € BIEKTPOHHBIMH TaONUIIAMU, NPOTPAMMHBIE CPEIACTBA PENAKTHPOBAHUSA U
JIEMOHCTpPALIMH MTPE3EHTALIHI);

IporpaMma NpoBEPKH TEKCTOB Ha IIPeAMET 3aUMCTBOBAHUS « AHTHUILIAruaT.






JlonoiHeHusI ¥ H3MEHeHUs1 B padoueil mporpamme

JlononHeHHsI U U3MEHEeHHUsI B padoyeii mporpamme 3a / y4eOHbIil rog
B pabouyro mnporpaMMy mno IHCLUILIHHE I HaIlpaBlIEHUs
MOATOTOBKH (CIIELIUATIEHOCTH) BHOCSITCSI CJIEAYIOLINE JOTIOJHEHUS] U U3MEHEHMUST:

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxuOCTH, @.M.O., mognuCh)
Pabouast mporpaMma nepecMoTpeHa 1 0A00peHa Ha 3acenanuu Kadeapsl
«_ » 201 r
3asenyromuii kadenpoit

(moamuce) (®HN.0)



