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1 Henu u 3aaa4n y4eOHOH AUCHHNIINHDBI

Illens  oceoenuss pucumMmuiuHBL «XUMHS» — JaTh CTYOEHTY 0Oa30Bble 3HAHUS TIO
(yHIAMEHTAIbHBIM pa3fesiaM XuMHUH B O0beMe, HeOoOXOOUMOM il OCBOCHHS (PUIUYECKUX,
TEXHUYECKHX M HKOJIOTHUECKUX OCHOB MPH M3YYEHUH TUCIIUTUINH MPOdECCHOHAIBHOTO KA.

3a0auu  u3yuenuss IUCUWIUTMHBI «XUMHS». CHCTEMATHU3aLUs, 3aKpeIUIieHHWe, yriayOneHue
TEOPETUYECKUX 3HAHUH M0 XUMUU, MPUOOPETeHHe YMEHUH HCIOIb30BATh MPU U3YYCHUU TUCLIUTLIH,
B CBOEH MPOM3BOICTBEHHOU NEATEIHbHOCTH NOCTIKEHUSI XUMHH, METOIbl XUMHYECKOTO UCCIIEIOBAHUS,
OBJIQZICHUE  MPAKTHUYECKUMH  HABbIKAMH  XHMHUYECKOTO  OJKCIEPUMEHTa I PEIleHUs
npodecCHOHANBHBIX 3a7a4, OBJIaJeHIE HABbIKAMU XUMHUYECKUX PACYETOB MPUMEHHUTENFHO K 3a7a4aM
npodeCcCHOHATBHOMN NeSITEbHOCTH, Pa3BUTHE HABBIKOB CAMOCTOSITENbHON PadOTHI.

Mertonuka mpernofaBaHusl NaHHOW AWUCLUILIMHBI MPEAIONAraeT YTeHHe JICKUUH, MPOBEICHHE
1ab0paTOPHBIX PadOT, UHAMBUIYAIBHBIX KOHCYJIBTAIMIA MO OTACIbHBIM (Hanboee CIOKHBIM) TeMaM
TOUCITUTUTAHBL

Jlekuny MOCBSIIAIOTCS PACCMOTPEHHIO HanOoJiee BaXKHBIX BOIPOCOB. OCHOBHBIM MOHSTHSIM;
TEOPEeTUIEeCKUM BompocaMm XumMuu. Ha 1abopaTopHbBIX 3aHITHSIX CTYIEHTHI OCBAUBAIOT HABBIKK PaOOThI
B XUMHYECKOH 1ad0opaTopuH, OBJIAIEBAIOT OCHOBHBIMU METOAAMH XUMHUYECKOTO aHAJIN3a.

CamocrosiTenbHass paboTa CTyAE€HTA 3aKJIIOYaeTcss B CHUCTEMAaTHYeCKOH mpopadoTke
TEOPETUYECKOTO MaTepuasa, TOATOTOBKE K BBIMOJHEHHIO JA0OpaTOpHBIX padoT M HX 3alIHTHI,
peLeHne 3aaady.

Jnsg  peanuzaudy  KOMIIETEHTHOCTHOTO IIOXOAa B Yy4eOHOM Mpolecce MNpeayCMOTPEHO
UCTIOJIb30BaHNE AKTHBHBIX W MHTEPAKTUBHBIX (POPM MPOBEINCHHS 3aHATUI. ONepekaroiiee o0ydueHue,
IPYIINIOBOE BBHIMOJHEHUE JTA0OPATOPHOH pPaboThl, OOCYKIEHHE MOJIYyUYEHHBIX PE3yJIbTaTOB, JIGKLIUHU-
NPE3eHTANU, IPOCMOTP U OOCYKIEHHE HAYYHO-TIOMYJISIPHBIX (PHUIIBMOB, TBOPUECKUE 3a/1aHUS.

2 TpeGoBaHus K pe3yIbTATAM OCBOEHHS AMCLUIIHHBI

IIpouecc n3ydeHus: TUCHUILIMHBI HAITPaBJIeH HAa (OPMHUPOBAHUE KOMITETEHLIUH:

— crnoco0eH pemaTh TUIOBBbIE 337a4l MPO(PECCHOHANBPHON NEATENbHOCTH Ha OCHOBE 3HAHUIT
OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX,eCTECTBEHHOHAYYHBIX 1 00IenpoheCCHOHABHBIX TUCLUILIHH C
NpUMEHeHHEM HH(POPMALTHOHHO-KOMMYHHKaIMOHHBIX TexHosorui (OITK-1).

[Tnaaupyemble pe3ynbTaTbl OOyUEHHs MO JAMCLUILUINHE, COOTHECEHHbIE C YCTAHOBJICHHBIMHU B

nporpamMmMe OakajaBpraTa MHANKATOPAMH JOCTH)KEHUS] KOMITETEHLIUH, MPECTABICHBI B TAOIHUIIE.

Tabnuya — Ilnanupyemsie pe3ynomamet 0OyueHUus: NO  OUCYUNIUHE, COOMHECEHHblE C
CIAHOGNEHHBIMU 8 NPOCPAMME OAKANABPUAMA UHOUKAMOPAMU OOCIIUINCEHUSL KOMNEeMeHY Uil
Ko u
Koa [Hamvenosa A
KoMl HHe HAUMCHOBAHUC Kon
HWHIUKATOPA [TnanupyeMerii pe3yapTar OOYICHUS N0 JUCHHIUTHHE | TOKA3aTeNs
CTCH | KOMIICTCHI] e p Py pesy Y AHCR
JOCTHIKCHHS OCBOCHHS
14712 uu
KOMITCTCHLIUH
crocobeH WJI-1 - 3uacT 3HaTh. XUMHUYCCKUC TIOIOKCHUS U 3AKOHBI, 3(OIK-1)1
~1OIIK-1-
MEPUOIUUIECCKYIO CHCTEMY 3JICMEHTOB B CBETE CTPOCHUS
PeRT® |ocuosmsie saxomn aT(I))Ma' peaKLIZOHHYIO CH}(/)CO6HOCTI> BCILICCTB; P
TUTIOBBIC |y 12 remaTheCKHX, ’ ’
3a1449K KHCTOTHO-OCHOBHBIC U OKHCIIUTEIIBHO-
A CCTCCTBCHHOHAYYH N
npodeccn BOCCTAHOBHUTC/IBHBIC CBOUMCTBA BEIIeCTB, Xxumudeckyro | 3(OIK-1)2
BIX U
N CBSI3b, KOMIUIEMECHTAPHOCTh; XUMHUYCCKHUE CHCTEMBI;
OTIK | oHaIBbHOM |obmmenpodeccnona ,
1 BHBIX THCLUAIITHE XUMAYICCKYIO TCPMOJIUHAMUKY U KHHCTHKY
ACHTCIBHO (U3HUCCKUE U XUMHUYECCKIE CBOUCTBA JIEMCHTOB U HX
CTU Ha € MPUMCHCHUCM o
(bOpPMAIHOHHO HEOPTraHMYECKUX COCTUHCHHI.
WH -
OCHOBE P VYMETh: KOTUUCCTBCHHO OMUCHIBATD PECAKIHU VY(OITK-1)2
3HaHUH (KOMMYHHKAIIHOHHEI \mpeppalneHust; pacCYHTHIBATE KOTHYCCTBCHHOE
OCHOBHBIX |X TCXHOJIOTHH, COJEPIKAHUE PACTBOPSHHOTO BEIECTBA, OCMOTHUCCKOTO
3aKOHOB |CBA3AHHBIX C JaBJICHHS PACTBOPOB, CKOPOCTh XMMHYECKUX PEAKIIHHI U







Pasaen 2. Ctpoenne BelecTsa

18

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

Omnpoc,
BBIITIOJIHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Tema 3: Xumudeckas CBSI3b.

Omnpoc,
BBIITIOJIHC
HHUC
TIPaKT.
3aJaHUN,
TCCT

Pazaen 3. O0mue 3aK0HOMEPHOCTH
XHMHYCCKHX MMPpoLEecCcoB

18

Tema 4: Xumuteckas TepMOAMHAMHKA H
KHHETHKA.

18

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

Paznen 4. PacTBOpBI

18

10

Tewma 5: PacTBOpHI 11 MIX CBOMCTBA.

18

10

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

Paszgen 5. OxkucaurenabHo-
BOCCTAHOBHUTECJIbHBIC H
ATEKTPOXHMHYECKHE MPOLECCHI

21

13

Tema 6: DACKTPOXUMUUCCKUE CUCTEMBI.

o

94}

W

13

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

Pasnen 6. Xumus 3J1eMEeHTOB

15

Tema 7: Bomopoa u €ro COCIUHCHHUS.
OOmue cpoiictBa HeMmetawioB. OOmue
CBOUTCBA MCTAJIJIOB

15

Omnpoc,
BBITIOJTHC
HHUC U
3aIuTa




7a0.
padoTsl,
BBITIOJTHE
HUC
MPaKT.
3aaHUN,
TECT

DK3aMeH 36

Bcero 144 | 51 | 34 17 57

4.2. Cooeporcanue Oucyuniunsl

Pa3agen 1. OcHOBHbIE MOHSITHS U 3AKOHBI CTEXHOMETPHH

Jlexuus 1.1. Beeaenue. OcHOBHBIE M0JI0KEHHS H 3aKOHbI

XuMHsl Kak Hayka, Kak ydeOHas AMCLUUIUINHA, KaK OTPacib MPOMBIIUIEHHOCTH, KaK OCHOBA
Hay4YHO-TEXHUYECKOro Iporpecca. XuMHuueckas CUMBOJUKA. BakHelline kiacchl U HOMEHKIJIATypa
HEOPraHUYEeCKUX COEMHEHUN.

Jlexuus 1.2. OcHOBHBIE NOJIOKEHHS H 3aKOHbI

ATOMHO-MOJIEKYJIIPHOE Yy4eHHe. 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLIEHUH,
3aKOH OOBEMHBIX OTHOIICHWH. DKBUBAJIEHT. 3aKOH SKBHBAJEHTOB. 3aKOH ABOraapo. ATOMHBIE H
MOJIEKYJIIpHBbIe Macchl. KosmaecTBo BemecTsa. MosipHas Macca U MOJIIpHBIA o0beM. OnpeneneHue
MOJISIPHBIX MaCC BEIECTB, HAXOMSALINXCS B ra3000pa3HOM COCTOSIHUH.

JlabopaTopHasi padora 1.1. OcHoBHBIE 3Tanbl NPOBeAeHUs JA00PATOPHOr0 NMPAKTHKYMA
npOBOAUTCS B popMe padOThI B MAJIBIX TPYIIIAX.

BeeneHune B XUMHYECKHH MNPaKTHKyM. TeopeTudeckass 4acTb, SKCIEPUMEHTAJbHBIN 3Tarl,
00paboTKa HKCIMEPUMEHTANBHBIX [aHHBIX. XHMMHYECKHE PEaKTHBBI, TOCy[a, NpaBuia paboTel B
naboparopuu.

JladopaTopnasi padora 1.2.—1.3. OnpeaesieHne MOJIEKYJSIPHOHl MACCHI YIJIEKHCJIOT0 ra3a
POBOAUTCS B (popMe padOThI B MAJIBIX TPYIIIAx.

H3yyeHne OCHOBHBIX ra30BbIX 3aKOHOB, 3HAKOMCTBO C METOAAMM ONpENEJIeHUs] MOJIEKYJIISIPHbIX
Macc razo00pa3HbIX BEIIECTB.

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

Pa3pen 2. CTtpoeHue BemecTsBa

Jleknus 2.1. Ileppoanyeckasi CHCTEMA 3JIEMEHTOB B CBET¢ CTPOCHHUS ATOMA

Mogaenu ctpoenust atoma. 1IoHATHS O KBaHTOBON MexaHuke. KBaHTOBO-MeXaHMYECKass MOJEb
aroMa. KBanTtoBble umcna. PacnpeneneHue >JA€KTPOHOB B MHOTO3JIEKTPOHHBIX aromax. lIpuHumn
HauMenbined sHeprun. Ilpasuna Kneuxkosckoro. [lpunuun ITaymu. Ilpasuno XyHpma. DneKTpOHHbIE
KOH(UTYpALIMHA ATOMOB U HOHOB 3JIEMEHTOB, CITIOCOOBI 3aIMHUCH.

Jlexuus 2.2, llepuoanueckasi CHCTEMA 3JIEMEHTOB B CBeTe CTPOEHHUSI ATOMa (omepe:karoiiee
o0yuenue). Jlekus-quaior.

Bonpocel a1 cCaMOCTOATENBHOTO U3YyUYEHUs: MEePUOAUYECKAass CUCTEMA 3JIEMEHTOB, CTPYKTypa
MEePUOANYECKON TaOMUIBI;, MPUYMHA MEPUOANYHOCTU CBOHCTB XMMHYECKUX 3JIEMEHTOB, aTOMHBIC U
WOHHBIE PAaIUyChl, pPEAKIHOHHAs CIOCOOHOCTb BEINECTB;, KHUCJIOTHO-OCHOBHBIE W OKHCIUTENIbHO-
BOCCTAHOBHUTEIIbHBIE CBOWCTBA BEIIECTB, AaTOMHOE SIAPO; H30TOMBI U H300aphl.

Jlexkums 2.3. XumMmuueckas ¢Bsizb

Teopust xummueckoro crpoeHus. O0pa3oBaHHe XUMHUECKOH CBsI3U. Buabl XMMUYECKOH CBS3H.
KoBanentHast cBs3b. BaneHTHOCTh, KOBajeHTHOCTh. [ ubOpunusaums. I[loasipHOCTP MOJEKYII.
JIUTnONbHBIN MOMEHT. DJIEKTPOOTPULATENBHOCTb.

Jlexkums 2.4. XumMuueckas cBsizb

Honnas cBsa3p. llonsgpusanus MoHOB. Jlenokann3oBaHHas XUMHYECKas CBsI3b. MeTtamnueckas
cBsi3b. Bomopoanas cesizb. Cunbl Ban-nep-Baanbca. Beruuciaenue anunael 1umnosst B Mosiekyse. Pacuer
SHepruM W JUIMHBL CcBs3U.  OmnpeneneHue Buga TUOPUAM3ZAIMU  3JIEKTPOHHBIX OOJAKOB W



MPOCTPAHCTBEHHON CTPYKTYPbl MOJIeKYJibl. OmUCaHWe MOJIEKYJbl CIOKHOTO BEIIECTBA C MOMOILIBIO
METOa MOJIEKYJIIPHBIX opOuTaneil. KoMrieMeHTapHOCTb.
Jlurepatypa: [1], [2], [6]

Pa3zpen 3. O6mue 3aKkOHOMEPHOCTH XHMHYECKHX MPOLECCOB

Jleknus 3.1. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

Buytpennsist sHeprust. JHTponus. OJHepreTudeckue 3(PQPEKThl XUMHYECKHX  PEaKLUH.
Tepmoxumus. TepMOXUMHUYECKUE PACUETHL.

Jleknus 3.2. XuMH4eCKasi TEPMOAHHAMHKA H KHHETHKA

OHTpOnHsI U €€ HM3MEHEHHe INPH XHMUYEeCKHX peakuusx. JHeprus [nubb6ca. CranmapTHbie
TepMOAMHAMHUYECKHUE BETNYMHbI. XUMHUKO-TEPMOANHAMUYECKHE PACUETHI.

JIaGopaTopHuas paGora 3.1. CKOpoCTh XMMHYECKOI peakIuu MPOBOIUTCA B hopme padoThl
B MaJIbIX IPyMMax.

3HAKOMCTBO C KHHETHYECKMMH 3aKOHOMEPHOCTSIMHU IPOTEKAaHUS XUMHUYECKHUX PpeaKLMi.
DKCHepUMEHTaNIbHOE HCCIIEOBaHUE BJIMSAHMS W3MEHEHHs KOHLIEHTPAlMU Pearupyroliux BELIeCTB U
TEeMIIEpaTyphbl Ha BpeMs IPOTEKaHUsl PEaKL1il U ee CKOPOCTb.

Jleknus 3.3. XuMHn4ecKkasi TepMOAHHAMHKA H KHHETHKA

CxopocTh XMMMYECKOH peakLUd B TOMOT€HHbIX W TIeTepOoreHHbIX cucremax. Paxtopel,
BJIMSIFOLIME Ha CKOPOCTb peakLuu. MeToapl peryjiupoBaHusi CKOPOCTH XUMHUYECKON peakiuu. 3akoH
neiicteust Macc. TemmeparypHbiii koddduiment peakuuu. DHeprusi aktupauuu. KatanmsaTopsl u
KaTaJUTUYECKHUE CUCTEMBI.

Jleknus 3.4. XuMu4eckasi TepMOAHHAMHKA H KHHETHKA

HeoOpatumele u obparumeie peakunu. KoneOarenpHble peakiun. XUMHYECKOE pPaBHOBECHE.
Cwmemenne xumudeckoro pasHosecus. [Ipunuun Jle [lartense.

JIaGopaTopuas padora 3.2. XumMH4ecKoe paBHOBecHe MTPOBOIUTCA B (hopMe paboThl B MAJTBIX
rpymnmnax.

Hccnenosanue BIUSHUSA U3MEHEHUs] KOHLIEHTPALUU PEarupyroLINX BELIECTB U TeMIIepaTypbl Ha
XUMHYECKOEe paBHOBECHE.

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

Pasnea 4. PacTtBopsnl

Jlexuus 4.1. PacTBopbl M HX CBOHCTBA

Xapakrepuctuka pactsopos. [Ipouecc pactopenus. CriocoObl BEIpaXKEHHsI COCTaBa PacTBOpA.
Kpucranner u xpucramnoruapatel. PactBopumocts. Ilepecbinennele pacTBopel. JlucnepcHble
CHUCTEMBI.

Jlexuus 4.2. PacTBopbI H HX CBOHCTBA

BopaHble pacTBOpBI 3JIEKTPOJNUTOB. DJEKTpoJuTHYecKas auccouuanus. CTeneHb M KOHCTAaHTa
aucconnanuy. 3akoH pasbaBiaenuss OctBanbia. CmemneHne HWOHHBIX paBHOBecwid. IloHsTHe o
BOIOPOAHOM IOKa3aTene cpennl. I maponus.

JlaGopaTtopnas paGora 4.1. I'mapoau3 cogeii mnposoautcs B (GopMe padOThI B MaJbIX
rpymnmnax.

UzydeHune pa3iuvHbIX THIIOB PEAKIMHA THAPOJIN3a COJieH, (PaKTOPOB, BIUSIOIINX HA YCUIICHHE U
ocnabyieHue ruApoHU3a.

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

Pa3gen S. Oxkuc/iuTe1bHO-BOCCTAHOBUTE/IbHbBIE H JIEKTPOXMMHYECKHE NMPOLeCcChl

Jlekuus 5.1. D1eKTpOXUMHYECKHE CHCTEMbI

OKHUCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU. DIEKTPOXUMHUUYECKHUE MPOLECChl. DJIEKTPOAHbIN
noteHuuan. I'anbBaHUYECKUN 3JIEMEHT.

Jlekuus 5.2. DneKTpoXUMHYECKHE CHCTEeMbI



DNEeKTPONN3 PACTBOPOB U PACIUIaBOB 3JeKTponnToB. [IpuMenenne snexrponusa. Onpenenenue u
KJIaccu(pUKaIUs KOPPO3UOHHBIX MPOLIECCOB. XMUMHUYECKast KOPPO3HsL. DIEKTPOXUMHUIECKAsT KOPPO3HUSI.
3amuTa MeTajuIoB OT KOPPO3HUU.

JladopaTopnasi pa6ora S.1. OKHCIUTE/NBHO-BOCCTAHOBUTEJILHbIE PeAKIHH TIPOBOIAUTCS B
(dbopme pabOTHI B MaJIbIX PyMIax.

H3ydeHne OKHCIUTENbHO-BOCCTAHOBUTENBHBIX CBOHCTB aTOMOB METAIJIOB M HEMETAJUIOB B
3aBHCHUMOCTH OT CTENEHH UX OKUCIIEHHS U XapaKTepa CPebl, B KOTOPOH MPOTEKAET PEaKLIUsL.

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

Pazgen 6. Xumusi 3j1eMeHTOB

Jlexumusi 6.1. Bonopoa u ero coeanHeHus

Bonopon. Ilonyuenne Bomopona. CsolicTBa M mpuMmeHeHue Boxopona. Kucmopoaconepxkammue
coenuHeHus Bogopona. Ilepekuce Bogopona.

Jlexuus 6.2. O01mue cBoOlCTBA HEeMETAJLIOB

lanorensr. Xumuyeckue CBOHCTBa TranoreHoB. COEANMHEHUSI TAJOT€HOB C BOJOPOAOM.
Kucnopoacoaepxainue coequHeHUs! BOAOPOAaA.

IToarpynna xuciopona. Ilonyuenue u csoiicta kucnopona. Cepa, ceneH, TeNIyp.

IMoarpynmna aszora. ITomydenue u cpoiictBa a3ota. Coenmnenusi asora. @ocdop. MbIIbsK,
CypbMa, BUCMYT.

IToarpynna yriepona. Annorpomnus. Y riaepoicoaepKalue COeqUHEHHS.

Jlekuus 6.3 O6uue cBOiicTBA METAJLJIOB)

CaoiicTBa MeTaJI0B 1-3 rpyI MNIaBHBIX MOATPYIN MEPUOANYECKON CUCTEMBbI 3JIEMEHTOB.

CroiicTBa MeTaIOB MOOOUHBIX MOATPYIIT S—8- TPy HEPUOAMUECKONH CUCTEMBI 3JIEMEHTOB.

JlaGopaTopnas padora 6.1. I'anorennl. [lonyuyeHue u cBoiicTBa MPOBOAUTCS B BUAE PabOTHI B
MaJIbIX IpyMnnax.

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

S YueOHO-MeTOAHYECKOE 00ecTieueHHe 11 CAMOCTOSITeIbHOI padoThbl 00y4aromIUXCs

5.1. Bueayoumopnasn camocmonamenvnan papoma cmyoenmos

B nenom BHeayauTOpHas caMOCTOSITENbHAs paboTa CTYAeHTa IPH M3YYEHHUH Kypca BKJIIOYAET B
cedst caenyromue BUabI padoT:

— mpopaboTka (M3y4eHHe) MaTePUAIOB JICKIIH,

— YTeHHE 1 MPOPadOTKa PEKOMEHIOBAHHON OCHOBHOMW M JIOTIOJIHUTEIbHON JINTEPATYPBI,

— MOATOTOBKA K JJAOOPATOPHBIM 3aHITHSM,

— MOMCK | MpopaboTka MaTepuaoB U3 MHTepHeT-pecypcoB, HAYUHBIX 1Ty OIUKALHIH;

— IMOATOTOBKA K 3aIIUTe Ja0OpaTOPHBIX PadoT;

— MOATOTOBKA K TECTUPOBAHMUIO;

— MOATOTOBKA K TEKYIIEMY M HUTOrOBOMY (TPOMEXKYTOYHAsl aTTECTALMs) KOHTPOJIIO 3HAHUHN IO
TUCLIUIUTIHE.

OcHOBHast JOJsI CaMOCTOATENBHOH pabOTBl CTYAEHTOB MPHUXOAWUTCS HAa TIOATOTOBKY K
7a0opaTopHbIM padoTaM M HMX 3allUTe, TEMAaTHKa KOTOPBIX IOJHOCTBIO OXBATBHIBAET COAEPIKaHHE
kypca. CamocrositenpHass padoTa TO TOATOTOBKE K JAOOpPAaTOpHBIM paboTaM M HUX 3alIuTe
npeanonaraeT yMeHne padoTaTe ¢ NepBUYHON HHPOpMALHEH.

CamocrosiTenbHast padoTa CTYIEHTOB MO pa3fenaM Kypca BKIFOYAeT:

PaboTa ¢ KOHCTIEKTOM JIEKLINI 1 PEKOMEHJOBaHHON uTepaTypol (1 1 JONOTHUTEIbHAS ).

[TonroroBka MaTepHajioOB K KOHTPOJBHOMY OINPOCY IO H3yYEHHBIM TeMaM, JabOpaTOpPHBIM
3aHATHUSM, TECTOBBIM MPOBEPKAM 3HAHHM, 3aIIUTE Ja0OPAaTOPHBIX paboT, THUAIOraM C IpenoaaBaTeieM
U Y4aCTHMKAaMH NPOBEPKU 3HAHUMN IO pasziesaM Kypca.



6 ®oHI OLIEHOYHBIX CPEICTB AJIsl MPOBeAeHHs MPOMEKYTOYHOH ATTECTALHU 00yYar0 X Cs
Mo AUCUMILJIMHE

@DOH/I OLICHOYHBIX CPENCTB MAJISI MPOBEACHUS MPOMEKYTOUYHOH aTrTrecTanuy OOYyHaroIMXCs IO
IVCLUIUIMHE TPEICTABIIEH B MPHIJIOKEHUU K padodei mporpaMMe NTUCLUUILUINHBI U BKJIFOYAeT B ceOsl:
- TepevYeHb KOMIIETEHIMH C YKa3aHWeM JTarnoB MX (OpMHUpOBaHUS B MpOLECCE OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMET,
- ONMCAaHUE MOKa3aTeNel W KPUTEPUEB OLICHMBAHWS KOMIIETEHLUN HA Pa3IMYHBIX 3Tanax HX
(dbopMupOBaHUs, OMMCAHNE IIKAJ OLICHUBAHUS,
- TUTIOBBIE KOHTPOJIbHBIE 3a/IaHUS MJIH MaTepHalIbl, HEOOXOIUMBIE U1l OLIGHKU 3HAHUH, YMEHUH,
HABBIKOB U (WJIN) OMBITA AESITEIbHOCTH, XapaKTEPH3YIOLINX 3TaIbl ((OPMUPOBAHHS KOMIIETEHLIHIH,
- METOAMYECKHE MaTepuajbl, ONpEAeNAIolIue MNPOLenypbl OLECHHBAHUS 3HAHUN, YMEHUH,
HABBIKOB M (WJIN) OMBITA AESITEIbHOCTH, XapaKTEPU3YIOLINX 3TaIbl (POPMHUPOBAHHS KOMIIETECHIIHH .
Bomnpoce! aas1 npoBeAeHHs MPOMEXKYTOYHOH ATTECTALIMH MO JAMCUHIIINHE
1.OcHOBHbIE MOHATHSA XUMHUU: aTOM, MOJIEKYJIa, XUMUUECKHI 3JIEMEHT, IPOCTO, CIOXKHOE
BELIECTBO.
2.3aKOH COXPaHEHHUsI MacChl BEIIECTB.
3.3aKOH MOCTOSHCTBA COCTaBa.
4. 3aKOH KPaTHBIX OTHOIIEHUH. 3aKOH OO BEMHBIX OTHOIIEHHH.
5.3axon ABoraspo. MonbHBIH 00BEM.
6. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
7.1lepnonuyueckuil 3aKOH U CTPYKTypa NEePUOIUYECKON CUCTEMBI.
8. V3MeHeHne CBOWCTB 3JIEMEHTOB B MAJTBIX M OOJIBIITNX MEPHOAAX.
9.Mopenu cTpoeHust aToMOB. MIX JOCTOMHCTBA U HEJOCTATKH.
10. JIBolicTBEHHas1 IPUPOJA JIEKTPOHA.
11. KanroBble uncina. [Topsimok 3amoTHeHHsI 3IEKTPOHHBIX 000JI0UEK aTOMa.
12. BaneHTHbIE COCTOSIHUS 3JIEKTPOHA.
13. DHeprus HOHU3ALMU U SHEPTHS CPOZICTBA K AJIEKTPOHY. DJIEKTPOOTPULIATENbHOCTD.
14. 3aKOHBI TEPMOXUMUH. DHTAJIBITHS.
15. DuTpomnus. Jueprus ['udoca.
16. CxopocTh XUMHUYECKUX peakuuil. PakTophl, BIAMSIOIINE HA CKOPOCTh peaKLIUU. 3aKOH
JNENCTBYIOLIUX Macc.
17. Teopusi akTUBALIMU XUMHUYECKON peaknu. AZCOPOLUS U KaTau3.
18. O6paTUMOCTh XUMHUECKUX pPeaKLNH. X UMHUYECKOEe PAaBHOBECHE.
19. Ilpunuun Jle-IlaTenpe. @akTOphl, BIUAKOLINE HA CMELIEHUE XUMUYECKOTO PABHOBECHS.
20. KoBajieHTHast XIMHYECKast CBsI3b. MeTon BajieHTHBIX cBsizell. CriocoObl 0Opa3oBaHus
KOBAJICHTHOH CBSI3H.
21. MeToa MOJIEKYJISIpHBIX OpOUTaJIeH.
22. UoHHas CBSA3b.
23. MexmMonekysspHOe B3auMojencTere. BonoponHas CBsi3b.
24. Buasl ruOpuAN3aIIg aTOMHBIX OpOUTAJIeH.
25. PactBopbl. O01mMe CBOMCTBA pacTBOPOB. PacTBOPHMOCTD BEIIECTB.
26. CniocoObI BbIpa)KEHUSI KOHLIEHTPALMIA PacTBOPOB.
27. Dnextponaurudeckas auccounanysi. CuibHbIE U cliabble SIEKTPOIUTHL.
28. ®akTOphl, BIUAIOLINE HA 3JIEKTPONUTHYECKYIO nucconnannio. Koncranra u crenens
JUCCOLIMALIUH.
29. luccoumanus BoAbl. BonopoaHblil noKas3aTeb Cpeabl.
30. I'moponus coneit. @akTopsbl, BAUSAIOLIME HA THAPOJINS.
31. JucnepcHoe coCTossHUE BelecTBa. JlucnepCcHble CUCTEMBI.
32. T'anpBaHUYECKH 3JIEMEHT. Y CTPOMCTBO U MPUHIUT paOOTHI.
33. Psaa HanpsikeHUH MeTaioB. DJIEKTPOIHbIE TOTEHIIUAIbL.



34. DnexTponu3. 3aKOHbI 3JIEKTPOIN3A.

35. Kopposust. CriocoOsl 3a1uThL.

36. OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIE peakinn (mpumepsl). CteneHb okucnenus. [TonsTus
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE, BOCCTAHOBJIEHHE.

37. Bonopona. ITonyuenue Bogopona. ColicTsa 1 mpuMeHeHue Bogopoaa. [lepekucs Bogopona.

38. I'anorenel. XuMHU4YeCKHe CBOWCTBA IAJIOT€HOB.

39. CoenuHeHus rajloreHoB C BOIOPOIOM.

40. Kucnopoacoaepskalyue COEqUHEHUsI BOIOPOA.

41. lloarpynmna xucnopona. [Tonyuenue u ceolictsa kucnopoaa. Cepa, ceneH, Tenyp.

42. Iloarpynna azora. [lony4yenue u coiicTa azora. CoennHEHHUs a30Ta.

43. docdop.

44. MplbsiK, CypbMa, BUCMYT.

45. Iloarpynna yraepoaa. Ajnotponusi. Y riiepoacoep Kaliie CoeMHEHUs.

46. CpolicTBa MeTAJUIOB 1—3 TPy INIaBHBIX MOATPYII NEPUOINYECKON CHUCTEMBI 31IEMEHTOB.

47. CsoiicTBa MeTauIOB TOOOYHBIX MOATPYMI S5—8- TPymnm MNEPUOANYECKOH CHCTEMBI
3JIEMEHTOB.

7. PekoMeHayemasi JINTEpaTypa

7.1 Ocnoenasn
1. I'muuaka H.JI. Obmast xumust: Yued. mocodbue. — M.: UnTerpan-IIpecc, 2003. — 728 ¢. (94
9K3.)
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2. Koposun H.B. O0mas xumus: yaeOnuk. — M.: Beicmas mkomna, 2000. — 558 c. (64 3k3.)

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

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

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

7.3. Yueono-memoouueckan 1mumepamypa

6. JIsnnzOepr P.A., Caymkuna JI.H. JlabopaTopHblif mpakTHKyM 1o oOmiel 1 HeOpraHUIeCKOH
xumuu. Y. I. Yuyebno-merogmueckoe nocodbue (mpaktukym) / P.A. Jlsua36epr, JIH. Caymkuna. —
Ilerponasnosck-Kamuarckuii: Kamuatl TV, 2008. — 105 c.

7. Caymkuna JLH., JIsua30epr P.A. Xumusa. OcHOBbI OOINeH W HEOPTraHUYECKOW XHMUH:
Iporpamma Kypca U METOJUYECKHUE YKA3aHUs K U3YYEHHUIO TUCLMIUIMHBI ISl CTYI€HTOB HAIPaBJICHUN
noaroroBku  022000.62 «3Dkonormss u  mpuponomnonb3oBanue», 280700.62  «TexHochepHas
OesomacHocTh»,  280100.62  «IIpupomoobycTpoiicTtBo W Bogomosb3oBaHue»,  151000.62
«TexHomornyeckne MamuHel W obopynoBanue», 111500.62 «IIpombinuieHHOE PBHIOOJIOBCTBOY,
260100.62 «IIpoayKTel MUTAaHUS KUBOTHOIO mpoucxoxxaeHus», 260100.62 «IIpogykTel nutanus us
pacTutesbHOro  coipbs», 141200.62 «XonoauiabHas, KpPUOT€HHAass TEXHUKA U CHCTEMBI
xu3HeobecneueHus», 223200.62 «Texuuueckas usukay, 220400.62 «VnpaBieHHe B TEXHHUYECKHX
cucremax» u crneunanbHocTell 180403.65 «Cynosoxkaenue», 180405.65 «Dkcmiyarauus CyIOBbIX
SHEPreTUYECKUX YCTaHOBOK», 180407.65 «DkcmmyaTaiusi CyI0BOTO 3JIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMATHKI» OYHOW U 3a04HOI Popm oOyuenus — [lerponasnock-Kamuarckuii: Kamuatl TV, 2013. —
52.

8. JlabopaTopHbIli MPAKTUKYM MO OOIIEeH M HEOPraHWYECKOW XUMHH. YUeOHO-METOIUYECKOe
nocodue s cryaeHToB crneunanbHocTell 05.03.06 «Dkonoruss U MpUPOAONONB30BAHIE» OYHOH U
3aouHoil popm oOyuenus / JLH. Caywmkuna, P.A. Jlsan3bepr. — Ilerponasnosck-Kamuarckuii:
Kamuatl TV, 2019.

8. IlepeueHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM ceTH « MHTepHET»



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

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

DKCrepuMeHTalbHasl XHUMMUS [DnexkTpoHHbII pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauueckue yKa3aHHs AJsl 00yUAIOUIUXCS 110 OCBOCHUIO JUCIHUIJIHHBI

MeTOI[I/IKa npernogaBaHus JAUCHUITIIMHBI npeanojaract 4UTCHUE J'IeKL[PIfI, MPOBCACHUEC
J'Ia60paTOprIX 321H$ITI/II\/'Ij IpynmnoBbIX U MHAWBUAYAJbHBIX KOHCY.]'IbTaL[I/Iﬁ o OTACJbHBIM BOIIPOCaAM
mucuuminHel.  [IpenycMoTpeHa camocTosiTenbHass padoTa CTYAEHTOB, a TaKkKe MPOXOXKISHUE
ATTCCTALIMOHHBIX HACHBITAHUHU HpOMe}KYTO"IHOfI arTrecTaluun.

Ha JEKOUAX pacCMaTpHUBAOTCA KOHLCITYAJIbHBIC BOIPOCBEI XHMMHWH. OCHOBHBIC TIOHATHA U
3aKOHbI CTEXUOMETPHUU, CTPOCHHUEC BECIICCTBA, O6H_II/Ie 3aKOHOMEPHOCTU XHUMHUUCCKUX TMPOLECCOB,
CBOMCTBA PaCcTBOPOB, JJICKTPOXUMHUYCCKUE NPOUHECCHI U CHUCTEMBI, TCOPUA XUMHYCCKOI'O CTPOCHUA
AM. BytnepoBa, pasnMuHbIE KJIacChl OPTaHUYECKHUX COENMHEHHWH W WX CBONCTBA, OCHOBBI
XUMHWYECCKOI'O aHajui3a u I/II[eHTI/I(bI/IKaL[I/II/I BELICCTB.

Lenbto mpoBeneHus: JaOOPATOPHBIX 3AHSITHI SIBJISETCS 3aKPEIUICHHE TEOPETHUECKUX 3HAHUI
CTYACHTOB, MOJIYUYCHHbIX UMHU B XOA€ NU3YUCHUA TUCHHUILJIMHBI HA JICKIUAX U CAMOCTOATCIIBHO. 3ausiTust
7a00paTOPHOTO THIIA BKJIOYAIOT B ce0s CIEOyIOLIUe 3Tambl. HM3yYeHHE TEOPETUUYECKOW YacTh
J1a00paTOPHOI PabOThI, KOHCIIEKTHPOBAHKE XO/a BBIMOJHEHHUs JTaOOpaToOpHOi paboThl U MPOBEICHUE
€e DOKCIePUMEHTAJbHOW 4YaCTH; BBIMOJHEHHE HEOOXOOUMBIX pPacueToB; odopmieHue ordera O
npoAeNaHHoN padote; 3amuTa tabopaTopHoi padoTel. JIJis MOATOTOBKH K 3aHATHSM JJAOOPATOPHOTO
TANA ¥ 3a[IUThl BBIMOJHEHHBIX JA0OpaTOpHBIX padOT CTYOEHTHl BBINONHAT MPOPadOTKy
METOMUYECKHX YKa3aHHii MO BBIMOJHEHHUIO J1abopaTopHO paboThl, yaess 0co00e BHUMaHUE LeJsIM U
3amadaM, TEOPETHUECKON YacTH U TMOPSIKY BBIIOJHEHUs JaOOPaTOPHOHN padOoThL, KOHCIIEKTHPOBAHNE
HCTOYHHUKOB, pabOTy C KOHCIIEKTOM JIEKLIUH, TPOCMOTP PEKOMEHTyEeMOI JIUTEpPaTyphl.

HpI/I HU3YyUCHUHN AUCHUIIIMHBI UCTIOJIB3YHOTCA MHTCPAKTUBHBIC METOABI 06yquI/I$[, TAKHNE KaK:

1. Jlexuus:

— JIEKUUs-BU3yaJIM3alUsi — [ojada Marepuaia OCYLIECTBIISIETCS CPEACTBAMH TEXHHYECKUX
CpEaACTB O6yLIeHI/I$I C KpPAaTKUM KOMMEHTHPOBAHUEM HACMOHCTPUPYEMBIX BU3YAJBHBIX MATCPUAIIOB
(mpe3eHTaLUi).

2. JlaGopaTopHOe 3aHSTHE:

— TPEHUHT — MeTON OOyHYeHHUs] M Pa3BUTHS CHOCOOHOCTEH K OBJAJCHUIO MAESTENbHOCTHIO
NPOBENEHUs] XMMHUYECKIX JIaOOpaTOpHBIX MccienoBaHuil. MHTeHcuBHast padoTa BO BpeMsi TPEHWHTa
MOMOTaeT JOCTHYb BBICOKMX pE3yJbTAaTOB 3a KOPOTKHH CpPOK, a MOCIEAyHoIias CHCTeMa IOCie
TPEHHHIOBOTO COMPOBOKIACHHUS 00eCIeYnBaeT HAIEKHOE 3aKperieHue MaTepraa

— paboTa B MajbIX rpynmnax — OOecleurnBaeT aKTUBHYIO MO3HABATEIbHYIO [ESITEIbHOCTD
00y4aroIuXcs, MPeAyCMaTPUBAET pacrpeesieHne 00sS3aHHOCTEH MEKAYy HUMH, MCIOJHUTEIbHYIO H
OpPTaHU3aTOPCKYI0O MHULUATUBY, aKTyaJIM3allUIO, KaK OIIbITa CaMOCTOSTEJIbHON JA€ATCIIBHOCTH, TaK H
COBMECTHOH palOThl IO BBIMOJHEHUIO JIAOOPAaTOPHBIX paboT, YTO COMNIacyeTcs C peatusMu
npodecCHOHATBHON NesITETbHOCTH OYAYIIHNX CIIEHHAINCTOB.

10 KypcosBoii npoekT (padora)
BeimonaeHne kypcoBoro npoekra (padoTbl) He MPEenyCMOTPEHO YIEOHBIM TIAHOM.

11 Ilepedyenp HH(POPMALMOHHBIX TEXHOJOTHH, HCHOJb3YEMBIX NPH OCYHIECTBJIEHHH
00pa30BaTeIbLHOrO NMpolecca No JHCUMILIMHE, BKJIIOYAs NMepedeHb NPOrpaMMHOro odecnedeHHs
U HH(POPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv unGOPMAUUOHHBIX MEXHOIOZUI, UCHOILIYEMBIX HPU OCYULECHBIEHUU
obpazosamenbHo2o npoyecca






JlonoiHeHusI U H3MEHeHUs1 B padoueil nporpamme

JlononHeHHsI M U3MeHEeHHUsI B paboyeii mporpamme 3a / y4eOHbIil rog
B pabouyro mnporpaMMy mno IHCLUILIHHE I HaIlpaBlIEHUs
MOATOTOBKH (CIIELIUATIEHOCTH) BHOCSITCSI CJIEAAYIOLINE JOTIOTHEHUS] U H3MEHEHUS:

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxuOCTH, @.M.O., mognuCh)
Pabouast mporpaMma nepecMoTpeHa 1 0100peHa Ha 3acenanuu Kadeapsbl
«_ » 202 r
3asenyromuii kadenpoit

(moamuce) (®HN.0)



