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1. OFBEM JUCHUILJIUHBI
Beero: 3 3aueTHBIX e[MHUIEI TPYHOEMKOCTH (108 axaneMuyeckux qacos)

Ounas ¢opma obyyenns

4 pa6 Ha Bcro Cemectp

Bun yue6Ho# paGoTEI B — 1
AynuTopHble 3AHATHA (KoOHTaKTHas paGora ¢
TpenogaBaTeieM), BCEro Yacor 36 36
B TOM YHC/IE:
Jlextmim 16 16
JlaGopaTopHbie paboTh 20 20
IIpaxtuyeckue 3aHATHS - -
CamocronTenbHas pa6oTa, Beero 4acos 7 7
B TOM 4HeJIe:
[MoaroToBka K 9K3aMeHy 27 27
Kypcosast paGora - -
Jlpyrue BHIEI CAMOCTOATENBHOM PaGoTEL 45 45
Bua npomesxyrounoli aTrecranun IK3aMeH IK3ameH
Ob6mas TpyZ0eMKOCTh AHCHHILIHHBI H TPYA0E€MKOCTh 110 108 108
ceMecTpam, 4acoB

2, MECTO JUCHUILIHHBI
B CTPYKTYPE OBPA30BATEJIBLHOM ITPOIPAMMBI

Hucnumnuaa XuMusS 0THOCHTCS K 6a30B0if yacTy JAUCHUILIFAH Groka 1.

OcBoenne 00YYaIOMUMHCS AHCHAILTAHEL XuMUs ONHPACTCS HA 3HAHWS, YMEHHA, HABBIKH U
KOMIICTEHIMH, IPHOOPETEHHBIE B IIKOJIBHOM Kypce XHMHH, $usuxn n Matemarukn. Cryzent
AOIDKCH BIIANETH SIEMEHTAPHBIMH XHMHYSCKHMH ITOHSTHSMH, XHMHYECKUM A3BIKOM, HMETh
TIPECTaBIeHNe O paboTe ¢ XHMHYECKIMH PeaKkTHBAMU H obopynoBanreM. 3HAHMS, YMEHHS
HABBIKH, IONYYCHHBIC MPH OCBOCHHH IHCLMILTHHBI XHMHS, SBISIOTCS HEOOXOMUMBIMY JUISI
OCBOCHHA  IOCIENYIOIMX  [MCUHILTHH:  IEKTPOTEXHHKA, ¢usuka  xoHmencupoaHoro
COCTOSIHHS, GHODH3HKA, TEOPHSL H METOIHKA oOyueHus pusmuxe.

3. ILTAHUPYEMBIE PE3YJIbTATHI OBYYEHMS

Ilenbio ocBOeHMS IMCHMIUIMHBI XUMHS ABICTCA 0000IIeHne, CHCTeMAaTH3AIMS u
yriy6neHne 3HaHMH M0 XUMHuK; OCYIICCTBICHHE MHTErPallHH MaTepHala Ha OCHOBE OOIIHOCTH
MOHSATHH, 3aKOHOB, TEOPHH, IOAXOHOB K KIaCCH(UKAIMH BElIECTB U 3aKOHOMEPHOCTEIt
IPOTEKAHHS XUMHYECKHX PEAKITHIL.

3ajayaMy H3yYeHHUs MUCIHAILIHHBI SBIITIOTCS:
T  OCBOCHHE CHCTCMBI 3HAHMH O (YHAAMEHTANLHBIX 3aKOHAX, TEOPUSX, bakTax xuMum,
HEOOXOMUMBIX IIJISI TOHUMAHHS Hay4HOH KapTHHBI MHpa;
~  OBJANCHHE yMCHUSMH XapaKTepPU30BATH BEIIECTBA, MATEPHAIB H XUMHUCCKHE peaknuu;
BEINONHATE  JIA0OPAaTOPHBIE OKCIEDHMEHTHI; TPOBOIHTH pacyeTsl 0 XHMHYECKHM
(hopmMynaM u ypaBHEHHAM; OCYIIECTBIATH MOHCK XUMHYECKOL HHQOPMAIHH U OIIEHHBATH
€€ IOCTOBEPHOCTE; OPHEHTHPOBATECS 1 IPHHAMATH PEIIEHUS B IIPOGIEMHBIX CHTYAIHSIX.

Komnerentun, gopmupyemete B pesyistate ocBoemus JHCIHILIMHEL




CII0COOHOCTB HCIIONB30BATh B MPOMECCHOHANBHOM AeSTeIbHOCTH Ga30BEIe €CTECTBEHHOHAYYHbIE
SHaHHS, BKIIOYAd 3HAHHA O TpeAMETe M OOBEKTaX H3YYeHHs, METOJAX HCCIeIOBAHUS,
COBPEMEHHBIX KOHUEIUHUAX, OCTHXKCHIAX H OTPAHMYEHUAX €CTeCTBeHHBIX Hayk (OTTK-1).

B pesynbrate m3yueHus QUCHUIUIAHEL 06YYAIOMHACS TOIDKEH;

3HATh: (hyHTAMEHTAJbHBIC NOHATAS, 3aKOHBI H TEOPHH KIACCHYECKOH COBPEMEHHOHN
XHMHUY;

YMETb: aHATH3MPOBATH JNAHHLIE, IIOJNYYCHHEIE B PE3yNbTaTe SKCIEPUMEHTA, IPAMOTHO
OOBACHATH Pe3yIbTAThl 3KCIIEPUMEHTA; paGOTaTh ¢ XUMHIECKHMH BEIIIECTBAMH, JIab0PATOPHEIM
000py0BAHHEM U a[aNTHPOBATh 3HAHMS M YMEHHS, TIOJYYEHHBIC B KYPCe XUMHUH K PEIICHHUIO
KOHKPETHBIX 3a/1a4, CBA3aHHBIX C IPO(QECCHOHANBHON AeATENLHOCTHIO;

BIaZeTh:  HABBIKAMH  3KCHEPHMEHTAIBHBIX  HCCIEHOBAHMH OIS BO3MOIXKHOCTH
HCIIOJIB30BAHMUS HX B IIPO(ECCHOHANIBHOM JEATETEHOCTH.

4. COOEP)KAHME JUCLUILIUHBI

4.1. YueOHo-TeMaTHYeCKHil IJIaH

Homep Kosin4ecTBo 4acoB KOHTAKTHOI
PyGex BRaARN HaumenoBanue pa3ziena, TeMbl paborsi ¢ npemoxapatenen
a, JlabopaTopHsbie
Jlexuun
TeMbI padoThI
Iepuonnueckuii 3aKOH H
P1 Tepuomuueckas cucremMa ) 2
PyGex XHMHYCCKUX JJIEMEHTOB H
1 CTPOEHHE BEIECTBA
P2 OcHOBEI XHMHYECKOH 4 6
TEPMOJHMHAMUKY H KAHETHKH
Pacteopsl. Monukle paBHOBecHS B
P3 pacTBopax 9JIEKTPOJIHTOB. 4 6
Pien Tuapoinus conet
5 P4 OxucnurensHo- 5 5
BOCCTAHOBHTENBHBIE peaKIHH
P5 XuMUST KOMIUIEKCHBIX COSIHHEHH 2 2
P6 OCHOBEI OpraHHYecKol XHUMHH 2 2
Beero: 16 20

4.2. Conepskanue JTeKIHOHHBIX 3aHATHIL

Tema 1. Ilepuoauueckuii saxon n IlepHoandeckas cHCTEMA XHMEYECKIX 3JIeMEHTOB
H CTPOCHHE BELeCTBA

OKCrepuMenTaNbEbe 0GOCHOBAHUS MPE/CTABICHNAN 06 aToMe KAK CIOMKHOR CHCTeMe.
OTKpBITHE 3nekTpoHa. PajroakTHBHOCTD. OIIeKTPOHHOE CTpOeHHE atoma. Moxeln artoma
(Tomcona, Pesepdoprna, Bopa, coBpemennas KBAHTOBO-MEXaHHYECKAs MOZeNs). BoaHoBas
beHKIIHSI, COCTOsTHUE BJIEKTPOHA B aroMe, KBAaHTOBBIC YHCIIA. HpaBHna 3allOJIHEHHST aTOMHBIX
opOuranei, npuriun Iaymn, CTpoeHHe aTOMHBIX S71€P, H30TOMBL. YCTOHUHBEIC H HEYCTOHYHBEIC
anmpa.

Ilepuonyrieckuit 3akoH ¥ nNepHOIMYECKAS CHCTEMA XHMHYECKHX BIEMEHTOB JLH.
Menneneesa. Cospemennas (popMymMpoBka u (usmueckuii cMpics MEePHOAHYECKOTO 3aKOHA.
3HaveHHe IIEPHOAMYECKOTO 3aKoHA. CBONCTBA  aTOMOB H BCINECTB, HM3MEHSION[HECS
MePHOAUIECKH.

XuMHYecKas CBA3b. BHIBI XuMuHYeckoH cBsasH. Mexamusmb 00pa3oBaHUs H CBOHCTBA
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KOBANCHTHOH CBA3H. MeTon BanemTHbIX cBssell. Kparmeie cpssu. ITonsipHOCTE CBS3H M
AUMONMBHEI  MOMEHT, IONAPHOCTE MOJEKYTs. (O6pasoBaHHe aTOMHOIM KPHCTaJIIIHIECKOM
pemerky. HoHHast cBs3b u ee cBolicTBa. Bonoponnas ceszs. Cutsr Ban-nep-Baaneca.

Tema 2. OcHOBEI XUMHYECKOMH TEPMOAHHAMHKH M KHHETHKH

BHuyTpeHHAs 3Heprus u e cBOMCTBA. DHTANBIIHA. Tepmoxumus. 3HaueHHe MepBOro
3aKoHa TEpPMOIMHAMUKH IS M3YUCHHS T€OXHMHYECKHX IPOLECCOB. DHTPOIHS U eé CBOHCTBA.
Tepmomunamuryeckas kaccupUKALMS peakuuit.

llonstue cxopoctn peaxuum. CpefHss W HCTHHHAS CKOPOCTB XMMHYECKHX pEaKIluii.
DaKTOpHI, BIMSAIONIHE Ha CKOPOCTh PEAKIIHH. 3aBHCHMOCTS CKOPOCTH PEaKIHU OT KOHLEHTPALIH
PearnpyIolux BEMECTB. 3aK0H AeHCTBYIOMMX Macc. 3aBHCHMOCTE CKOPOCTH OT TEMIIEPaTYPHI H
npuponsl Bemects. Ilpasuno Baur-Todda. Dmeprus axruparmm. VYpaBreHne Appenwuyca.
Karamns. Mexanusm i Buier katanusa. CkopocTs PEaKIMH B F€TEPOreHHBIX CHCTEMAX.

HeoGpatumeie 1 obpatimere peakuun. XuMHUecKoe paBHOBECHE. YCIIOBHS CMEINCHHUS
paBHoBecus, npunnui Jle-Ilarense. Koncranta xummdeckoro paBHOBecHs.,

Tema 3. Pactopel. Honnsle paBHOBecHs B PacTBopax 3jeKkTponuTos. Imaposius
coJiei

Boga kak pacrBopuTens, aHOManBHEIE  CBOJCTBA Bompl.  Knaccuduxanus
MHOTOKOMIIOHEHTHBIX ~CHCTEM: [HCIEPCHBIE CHCTEMbI (B3BECH, KOIUIOHIHEIE CHCTEMEI),
HCTHHHBIE pacTBOpel. CHOCOOBI BRIPAKEHHS COCTABA pacTBOpoB. MexaHu3M mporecca
pactBopeHns. XuMHYecKas Teopus pactBopoB J.M. Menmeseesa. PactBopumocTs TBepIBIX
BeecTs B BoZe. KoahduIHEeHT pacTBOPEMOCTH M €ro 3aBHCHMOCTE OT TEMIIEPaTYPHL
PacTtBOpuMOCTE XHAKHX U ra3000pa3HBIX BEMECTB. 3aKoH Tenpu. 3akon Payns u crencreus us
Hero. OH3MKO-XHMHYECKHE CBOHCTBA pa3GaBIEHHBIX PacTBOPOB: OCMOC, KPHOCKOIHS,
30ymrockomus. 3akon Bant-Topda.

OTkioHeHHE CBOHCTB pa3baBieHHLX PacTBOPOB COJIEH, KHCIIOT U OCHOBAHUI OT 3aKOHOB
Payna u  Banr-Todda. OnexTponuTHYecKas  mucconmanus.  MOHDL ONEKTPONUTE U
HEIEKTPOTHTEL OCHOBHBIE MOJIOXKEHHS TEOPHH SNEKTPOTHTHYECKOH mucconmanuu. CremeHs
SNEKTPOHTHICCKOR auccornuanuu, CHIBHEIE M clabsre 9NEKTPOIUTEL. COCTOSHHE CHIBHBIX
SIIEKTPOIUTOB B pacTBope. MonHas cuna pactsopa. [ToHSTHE 06 aKTHBHOCTH H koadduimente
AKTHBHOCTH HOHOB M MOJIEKyl. [IpHMeHeHue 3akoHa NEHCTBYIOIMX Macc K Ipomeccy
AUCCOLHALMH CIIa0BIX dneKTponuToB. KoncranTa Aucconuanyy. 3axoH pasdasinenns OcTsanbaa.

Kucnotel, ocHosamms, comu B caere TEOPHH  3JIEKTPOJHTHYECKOH JHCCOLHAIMH.
OCHOBHOH ¥ KHCIOTHBIA THI JucCOLHANHE THAPOKCHAOB. AMGOTEpHBIE IHIPOKCHIbL.
ITpoTomuriyeckas TeOpHUs KHCIIOT U ocHoBaHuil. Teopus JIbronca. uccornmanus Bogsl. MoHHOE
[pOH3BeACHHE BoMbl. KoHuentpanmus monoB Bomoponma B HEHTpanbHOH, KHCIOH, IenouHol
cpenax. Boxoponusrit moxasaress, pH. Hnnukaropel,

OGmennble peakimu B pacTBopax BNeKTPoIHTOB, I'Mapomus conedt. Creners THAPOH3A.
Koncranrta rugponusa. Pasubie Cydan runponusa. OGpaTHMEI M HeoGpaTHMELL THAPOIIH3.
DakTOpBl, CMemaroLIHe HarpaBlIeHne ruiponusa comed. CrymeHuarsrit ruapoims. Pous
THAPO/IM3a B XHMIMECKHX NPOLECCAX, B MPOLECCax BHIBETPUBAHHUS MHHEpAJIOB M TOPHEIX IIOPOJI.

Tema 4. OxHCIUTENLHO-BOCCTAHOBHTEIbHBIE peaknuu

CTeneHp OKHCNEHHS 3/IEMEHTOB. Kraccudpukanus peaxnmit B cpere DJIEKTPOHHOMN
Teopur. OCHOBHBIE ITOHSATHS Teopun OBP (oxuCIHTEND, BOCCTaHOBHUTEIb, OKHCIICHHE,
BOCCTaHOB/CHNE). MeToas! cocrapnenns ypaHenuii OBP: meTox STIEKTPOHHOT'O H 3IEKTPOHHO-
HOHHOTrO Gananca. Biustane cpenpr Ha nporekanne OBP (Ha npumepe coepunenuii Maprasna u
XpoMa). BaxHeiIune OKHCITHTENIH W BOCCTAHOBHTENH. 3nauenne OBP B %uBOH W HexuBOIf
npupozne.Tema 5. Xumus KOMILUIEKCHBIX coeXHHEeHMi

Koopounanuonnsie  coenpmenus. Knaccuduxanmus, wusomepus u HOMEHKJIaTypa
KOMILIEKCHBIX  coeauneHui. [Ipupona XHMuYeckolf CBS3H B KOMILIEKCHEIX COEIMHEHUSIX.



OJNEKTPONUTHYECKAs. JHUCCOLMANES KOMILIEKCHBIX COeNHHEHHL (mepBuuHast, BTOpPHUHAS).
Koncranra HecroiikocTy. 3HaueHHE KOMILIEKCOOOPA30BAHNS B XHMHH, OHOJIOTHH, TEOJOTHH.

Tema 6. OcHOBBI OPraHUYECKOI XHMHH

Knaccudukarus u NpHHIHENEL HOMEHKIATYPHl OpPraHHYECKHX COEWHEHHE, Teopus
CTPOCHH OPTaHWIECKAX coeluneHnii A.M. ByTiieposa 1 OCHOBHbIC HAalpaBIeHHs €& Pa3BHTHL.
Vlzomepus OpraHHUeCKHX COEIMHEHHH. DNeKTpOHHBIE hQEKTH B MOJIEKYJIaX OpraHHYeCKHX
COENMHEHHH H UX BJIHSHHE HA PEAKIMOHHYIO CIIOCOOHOCTH BemecTs. OCOBEHHOCTH peakiuil B
OpraHUYeCKol XHMHH (IIOHATHE CyOCcTpara i pearenta). IToaxompl K KIacCH)HKAINH peaKiui.
MexaHu3MEL peakiuii.

IIpuponHEle MCTOYHHKH YriIeBOXOPONOB. IIPHPOIHBIH ra3; OCHOBHEIE MECTOPOXK/IECHHS,
COCTaB, HAIPABICHHS HCHONB30BAaHHA. He(Th M NONYTHEHIA ra3: MeCTOPOXICHHS, COCTAB.
IlepepaGotka HedTn (mepBuuHas u BropuuHas). [Iuponus. Pudopmunr. Bonpockr skonoruu,
CBA3AHHBIC C JOOBIYEH M TPAaHCHIOPTHPOBKOH yINeBOZOPONoB. KaMeHHENH yroms. OCHOBHEIE
HPOAYKTHI KOKCOBAHHS KAMEHHOTO YIVIS B X IPHMEHEHHE.

4.3. JIaGopaTopHbIe 3aHATHS

Homep Hopmatu
pazaen HaumenoBanue B
HaumeHoBaHHe IPAKTHYECKOTO 3aHATHS
a, pasgena, TeMbI BpeMeHH,
TEMBbI Jac
ITepronuueckuit
3aKOH H
INepuonnueckas "
Pl T Onpenienenne MOJSIPHOM Macchl SKBHBaeHTa 5
716
XHMHYECKHX (o)
SJIEMEHTOB H
CTPOEHHE BEIeCTBA
OCHOBBI ~ XHMHYECKOH  TEpPMOIMHAMUKH 5
OCHOBEL (pemreHue 3amay)

5 XHMHYECKOH CKOpOCTb XMMUYECKOH peakuuu u (hakTopsI, 5
TepMOIMHAMHUKK 1 | BIHAIONINE HA CKOPOCTH peakuuy (116)

KHHETHKH XuMmYecKoe paBHoBecue (116) 5
Py6esxnblii koutposs Nel

Pactsopsr. MoHHELe PactBopbL. ; Cnoco6er [IPHTOTOBIICHHUS 2

PaBHOBECHS B GEILAPUR (i6)

P3 pactBopax Peakunmu momHOro obMena B pacTBOpax
SMEKTPOTHTOB, 3NEKTPONUTOB (J16) 2
I'unponus coneit T'unponus coxnei (16) 2
OKHCIIHTENEHO- OxHCIHTENbHO-BOCCTAHOBHTETLHEIS peaKLIud

P4 | Boccranosutensuse | (10) 2
peaxuuu
Xumus Cocras, cTpoEHHE H CBOHCTBA KOMITITEKCHBIX

P5 KOMILIEKCHBIX coelMHEHuUIt (J10) 2
COEIMHEHHIH
OcHoBEI Opranuyeckne cOeIHHEHHAS. YTIEBOLOPOIBI

P6 OPraHUYeCKOi (716) 2
XHMHH Py0exupIii konTpoan No2

Bceero: 20




5. METOOUYECKHE YKA3AHMSA JJI1 OBYYAIOIUXCS
I10 OCBOEHHIO JUCIHUILIHHBI

Huciumra XuMus NPenosaeTces B TeYeHHe NEPBOTO CEMECTPA B BH/E JIEKIHOHHEIX H
na00paTOPHBIX 3aHATHH, HA KOTOPEIX NPOHMCXOMHT OGBACHEHHE, YCBOEHHE H IIPOBEpKa
H3y4aeMoro Marepuana.

B npenonasanuy JMCIMIIAHBI OPUMEHSIOTCS OGPA3OBATENBHEIE TEXHOJOTHH: METO]
NpoOJIEMHOTO  H3IOXKEHHS MAaTepuana; CamOCTOSTEIBHOE O3HAKOMIICHHE CTYIGHTOB ¢
MCTOYHHKAMH HH(OPMAIHH, HCIONB30BAHAE HIUTIOCTPATHBHBIX H CIPABOYHEIX MaTepuaios
(TaGIHIBL, CIIPABOYHHKH).

Ilpu mpocnylmBaHuy JeKUHH PEKOMEHJYETCS B KOHCIEKTE OTMEYaTh BCE BAJKHELE
MOMECHTEL, Ha KOTOPBIX 3a0CTpseT BHHMAHHE IPENONABATENh, B YACTHOCTH TE, KOTODHIC
HANPABIEHB! Ha KAYECTBEHHOE BBINOIHEHAE COOTBETCTBYIOLIEH 1a60paTopHOi paBoTsL.

3ay0roM Ka4ecTBEHHOTO BBIIOMHEHHS aGOPATOPHBIX PaGOT SBIAETCS CAMOCTOSTENBHAS
TIOATOTOBKA K HHM HAKaHyHE IIyTEM IIOBTOPEHHS MATEPHANOB JIEKIHH M METOIHYECKHX
PEKOMEH/IAIMA. PeKOMEHIYeTCs MOATOTOBHTE BOMPOCH! 10 HESCHBIM MOMEHTAM 1 o6cynuTh ux
C IIpenoJiapaTesieM B Havalle 1JabopaTOpHOH paboTEL

Ilpenonasarenem 3ammaHUpOBAHO IPHMEHEHHE Ha Ta6OPATOPHBIX 3AHATHAK TEXHOIOIHI
Pa3BUBAIOLIEH KOONCPAIHH, KOJUICKTHBHOTO B3aHMOICHCTBHS, Pa3topa KOHKPETHBIX CHTYaIHH,
TI03TOMY IPUBETCTBYETCA B3aHMOOLIEHKA M 06CYIKNEHHE Pe3yIbTaTOB PaGOTEL

Hexotopsie naGopaTopHble 3aHATHS MpeycMaTpHBAIOT PELICHUE pacuéTHBIX 3a1ad.
IlpuBercTByetes paGoTa B KOMaHZE, COBMECTHAS JESTENBHOCTS, HAaIpaBJIeHHAS HA pelIeHHe
obmeif mocTaBieHHOH  3amaum, MEXIUCIHUIIHHAPHOE  OOydYeHHe, I10Jpa3yMeBalolee
HCIIONE30BAHME 3HAHUI U3 Pa3HBIX 00nactell, IPYMITHPYEMBIX H KOHIIEHTPHPYEMbIX B KOHTEKCTE
KOHKPETHO pelaeMoi 3a1aun.

Jlns Tekylmero KOHTPOJS YCIEBaEMOCTH NpeloJaBaTeneM HCIIONB3yeTcss OallIbHO-
PEHTHHIOBas CHCTEMa KOHTPONS H OLEHKH aKAJEMHYECKOH AKTHBHOCTEL. IToatomy
HACTOATCIIEHO  PEKOMEHTYETCS TINATENABHO NPOpaGaTeiBATG MATEpHAT JHCIHILTHHbI pu
CaMOCTOSTENIHOM paboTe, y4acTBOBaTh BO BeeX (opMax OGCYKIeHHs H B3aUMOJICHCTBHS, KaKk
Ha JIEKIHAX, TaK M HA J1aOOPATOPHBIX 3aHATHAX B LENAX JYYIIEr0 OCBOEHHS MatepHana u
IOy I€HHS BEICOKOH OLIEHKH 110 PE3YILTATAM OCBOEHHS JIHCITHILTHHEL

B xauecTBe pyGexnoro KoHTpoIs HCIIOJIB3YETCSA pElIeHHe pacyéTHBIX 3alady C
00s3aTeNbHBIM  HCIIONB30BAHKEM  CIPABOYHOM Jareparypel. IlpomexyTounas arrecrarus
poBoAMTCS B (hOpMeE 3K3aMeHa.

CamocroaTenbHas pafota cryzenta, Hapsay ¢ JabOpaTOpHBIMH Ay UTOPHEIMH
SaHATHAMU B TPYNNE BBIIONHASTCS (IPH HEMOCPEACTBEHHOM/OMOCPEIOBAHHOM KOHTpOJIe
TPETIO/ABATENA) 110 y4eOHHKAaM U yaeGHBIM n0oco6uAM. BEITONHeHHe CaMOCTOATENBHOM paGoTEI
NOApa3yMCBaeT — CaMOCTOATENBHOC WU3Y9YEHHE DA3heNoB  JHCIHIUTHHEL IOATOTOBKY K
7a00paTOPHEIM 3aHATHAM, K pyOe)HBIM KOHTPOJILHBIM MEDONIPHATHAM M IOATOTOBKY K
9K3aMeHy.

Pexomenayemerii peium camoctosTe b Ol padoThi

Pexomennyemasn
HaunmenoBanue BHAA cAMOCTONTENLHOMH paboTel TPYA0EeMKOCTh, aKa/l.
qac,

CamocrosiTeqbHOE H3yYeHHEe TeM THCUHIIIHHBI

Hepnonnqecmﬁ 3aKOH H Hepnonnqecxax CHCTEMa XMMHYECKHUX
SICMCHTOB U CTPOSHHE BEIIECTRA

OCHOBEI XHMHYECKOH TEPMOOUHAMHUKH M KHHETHKHA

PactBopsl. HMoHHble paBHOBecus B PpacTBOpax 3JEKTPOJHUTOB.
I'maponus conei

OKHCJ'IHTEJ'ILHO-BOCCTaHOBHTeﬂbHBIC Peaknuu

Bl 0 (9] & W




XHMHS KOMIUIEKCHBIX COeIUHEHMI
OcHOBBI Opranmryeckoit XuMun 4
IoaroToBKa K 1a60PATOPHBIM 3AHITHSIM 10
(1o 1 "acy Ha KaXKI0€ 3aHATHE)
IToaroToBka K pyGexkHBIM KOHTpOISIM 4
(o 2 gaca Ha KaxIpli py6ex)
IMoaroToBka K 3K3ameny 77
Bcero: | 72

6. ®OHJ{ OLIEHOYHEIX CPEJICTB
JUISI ATTECTALIMH IO JUCIIATLINHE

6.1. [lepeuens oueHOUHEIX cpeaCTB
1. BamibHO-peHiTHHIOBast CHCTeMa KOHTPOIIS H ONEHKH AKaIeMAIeCKOl aKTHBHOCTH CTYIEHTOB B
Kry.
2. OTYeTH! CTYAEHTOB 110 JIaGOPATOPHEIM pabotam.
3. PacuerHble 3amayn.
4. 3ananus 11 pyGeKHBIX KOHTpOIeH 1 1 2.
5. IlepeueHb BOIPOCOB Ha dK3aMeEH.

6.2. Cucrema 6aIbHO-PETHHI OB O OLeHKH
PaloThI CTYAEHTOB N0 JHCLHILIHHE

FNQ HanmMenosanue Conepxanne ‘
Pacnpenenenne Pacnpenenenue Gamnos |
Gannos 33 By VP | Tlocemen |Brmon |Pemerny Py6exn |PyGexubiii | Dx3amen |
CEAGSIpEE D@ ue JIK u|-Henue |esamau | KOHTPOJIb
BHIaM yqebHOMH JIb H KOHTpou | No2
paboThI, CpokM SalETa "
crauu  yueGHOM 1B Nol

a6OTHI - |
1 ZIOBOH,,TC,, 10| Bammer |1 4 4 6 6 130 |
CBEACHHS adt
CTYIEeHTOB  Ha| OLCHKA . 4|
nepBom IMpume |JIK1*8 4*9 4*] Ha4 Ha 10 \
yaeoHoM danus | JIB1*10  |Bceero: |Bcero: |maGopa- naboparop- ‘
3aHATHH) Bcero: 36 4 TOPHOM |HOM i
18
Kpurepuu 60 1 MeHee GamoB — HEYIOBJICTBOPHTENILHO (HE 3a4TEHO);
nepepacyera 61....73 — ynoBneTBOpHUTENIEHO
6asos B|74....90 — xopomo
o |TPamauuorHyio |91....100 — ommuHo.
OLIEHKY o
uroram paGoThl
B ceMecTpe H
9K3aMeHa
Kpurepun Jist nonycka k sk3ameny cTyaeHT Homken HabpaTk 10 HTOraM TeKyIero
3 |fomycka K|H pyﬁexcnorq KOHTponss He wMeHee 50 6alioB, BBIIONHHTH BCe
NIPOMEKYTOUHO | 1ab0paToOpHEIe paboTEL.
L aTTeCTalHH, HAnst monmydeHHs oSk3aMeHALMOHHOM OLEHKH «YIOBIETBOPHTEILHOY




BO3SMOXXHOCTH  |«aBTOMAaTHYECKH» CTYIEHTy HeoOXomuMo HaOpats 3a cemecTp 68
TIOJTYYESHHUS Oamno. CTymeHTy, HaOpaBmeMy MHHHMYM 68 GalioB, MOTYT OBITH
ABTOMATHYECKOT |100aBIeHEl JOMONHUTENbHEE (GOHYCHBIE) GamThl 32 AKTHBHOCTH Ha
0 3a4eTa | KOHCYJIbTallsX, aKTHBHOE YUacTHe B HayJHOM H MeTOIUYECKol paGoTe,
(9K3aMeHaNMOH- |OpHTHHAJIBHOCT  IPHHATHIX ~ pEMIeHMd B XO4E  BBIIONHEHHS
HOM OIEHKH) TI0 [1aG0paTOPHEIX paboT, 32 y4acTHE B 3HAYMMBIX YUeGHBIX H BHEyIeOHBIX
JHCUHIUTMHE,  |MEPONpPHUATHSX Kadenphl M BHICTABICHA 34 DK3aMEH «ABTOMATHUYECKH)
BO3MOKHOCTb | OLIEHKA «XOPOIIOY» HIIH «OTIHIHON.

TIOJTYIeHHUS

OOHYCHBIX

6anoB

DopMBI B BHIIBI
yueGHO#
paboTel IUIsS
HeyCIIeBaIOIIUX
(BOCCTaHOBHBII
HXCSl Ha Kypce
o0yueHus)
CTYZEHTOB JUIL
IIOJTyYEHHS
HEIOCTArIIUX
famIoB B KOHLE
ceMecTpa

B ciyuae eciu k mpoMeskyTodHOl arTecTannn HabpaHa cymMa Meree 50
GarioB M He BBIIONHEHB BCE 3a[aHHS, TO CTYNEHTY HEOGXOLUMO
BBITNONHATE TOIOTHHUTEIBHEIE 3aJaHHs IO KOHIIA MocienHel (3aueTHoi)
HeJemH ceMectpa. Ilpu stoM Heobxomumo mpopaboTars MaTepHan Beex
IPONYIIEHHBIX 1a00paTOPHEIX paboT.

DOpMEL JOTIONHUTENBHBIX 33]aHAIH (Ha3HAYAIOTCS TIPEIIONaBATENEM):

- KOHCIIEKTHPOBAHKE MarepHala MpolyeHHbIX Jekuui (1-2 Gama); ‘
- BBINOIHCHHE W 3alATa NPOIYLICHHBIX JAGOPAaTOpHEIX pabor (2-4
bamia) (IpH  HEBOMOXKHOCTH  JOINOJHUTENBHOTO  TIPOBEIECHHS |
nabopaTopHOH  paGoTEI  mpemoxaBarens  ycTaHaBTMBaeT  (opmy
JONOIHHUTENEHOTO 33/laHUs IO TeMaTHKe IIPOIYIIEHHON J1abopaTopHOi |
paboThI CAMOCTOATENBHO) — 10 6 GaIIOB;

- py6ex 1 (6 6amnos), pyGex 2 (6 Gammor).

- JlukBHJAIA aKaZeMHYECKHX 3aN0/DKEHHOCTEH, BO3HHKIIMX H3-33
PasHOCTH B Y4eOHBIX IUIAHAX IIPH MEPEBONE WA BOCCTAHOB/ICHHH,
TIPOBOJIATCS. TIYTEM BBILIOJIHEHHS NOTONHHTENBHBIX 3aanuii, hopMa H
00BEM KOTOPEIX OIPEAEIETCS IPEONABATEIIEM,

6.3. Ilpouenypa OneHHBAHHS Pe3y/ILTATOB 0CBOEHHS AHCIHILTHHBI

OueHka KauecTBa OCBOCHHSI IIPOIpaMMBI JHUCIUIUTHHEI XHMHS BKJIIOYAeT TGKyI_LIHﬁ

KOHTPOJIb yCHEBAaeMOCTH (MOCCIeHHe u paGoTa Ha J1aGOPaTOPHBIX 3AHATHSX, pellleHHe u
obcysxenne 3aaq), pyGexHbli KOHTPOIb U HTOIOBYIO aTTECTAIIHIO.

[lepen mpoBexenneM kaxnoro py6exHOro KOHTPOJISL IIPENIOAaBaTeNb popabaTEIBaeT co
CTYNCHTaMH OCHOBHOH MaTepHal COOTBETCTBYIOIIMX PA3/Ie/IOB IMCLMILIAEE B (bopme Kparkoii
nexuuu-gucKyccr. O0a pyGesHBIX KOHTPONS TOApasyMeBaloT pELICHHE PacyéTHHIX 3a7ad B
Teyenne 1 akaaeMHYECKOTO Yaca ¢ HCIONB30BAHHEM CIPABOYHBIX MOCOGHI. Tpenonaratens
OLEHMBACT B Oallax Pe3yNbTaThl paGOTEI KAXKIOro CTYACHTA H 3aHOCHT B BEIOMOCTD ydera
TEKYINeH yCcIieBaeMOCTH.

Ha sk3amene cTymeHT B m4HOl Gecesie ¢ TpenoxaBaTeseM OTBEYAET HA J[Ba BOIIPOCA H3
TIPCATIOMKEHHOTO TEPetHs M pEMacT pacuyeTHyIo 3ajady. IIpm oTBeTe Ha Kb Bompoc
CTyACHT mony4aeT no 10 Gamnos, B cymme no 30 Gamros. Bpems, oTeommmoe CTYHEHTY Ha
IIOJrOTOBKY K OTBETY, COCTABIAET 1 aCTPOHOMUYECKHIT Jac.

PesynbTats Texymmero kKoHTpos yCIeBaeMOCTH H 5K3aMeHa 3aHOCSTCS NIPENoJaBaTeieM B
SK3aMEHALHOHHYIO BEOMOCTB, KOTOPAs CIACTCs B OPTaHH3ALHOHHbIH OT/IeN HECTHTYTA B JCHD
9K3aMEHa, a TAKKe BEICTABIIIOTCS B 3aUETHYIO KHIDKKY CTYHEHTA.



6.4. Ilpumepnb! OLEHOUHBIX CPECTB A PyGERHBIX KOHTPOJIei H 3K3aMeHa

IIpumep 3apanus aas pyGexuoro KonTpoas 1
1. TlomATHE OTHOCHTENBHOH ATOMHOM H OTHOCHTENBHOR MOJIEKyJIsspHOH Macchl. Pacyer
OTHOCHTENBHOH MOJIEKYIIAPHOH MacCh! Ha IIpuMepe coemuuenHit: Mg(OH),, H;PO,, Fey(SO4)s.
2. OxapaxTepusyiTe II0 IIaHY TEMEHT ¢ TOPSIKOBBIM HOMEpOoM 24.
3. Jamm Bemmectsa: Cly, ZnCly, SOs. Omnpenenure:
a) BHJ] XHMHYECKOH CBA3H;
©) THII KPHCTATTHYECKOI PEIeTKH B TBEPIOM COCTOSHHIH;
B) CBOKCTBA BEIECTB (arperaTHOe COCTOSHHE, JIETYYECTh, TeMIlepaTypa KHIICHHS U IUIaBICHHUS,
PacTBOPHMOCTE B BOJE).
4. PaccuuTaiiTe SHTANBINIO PEAKIUH TP CTaHmapTHBIX ycnoBusx: CsHip(x) — CeHg(x) +
3Hy(r). Heobxomumele maHHEIE BO3bLMHTE B CIPAaBOYHHKE. JK30- MIH 3HIOTEPMHYECKOIL
SIBIIAETCA JaHHAs peaKus?
5. CkopocTh roMoreHHo#H peakmun A + 2B = C IPH MOJIAPHBIX KOHIEHTparusx Ca = 0,5
mone/nt m Cp = 0,6 Mow/m pasra 0,018 MOJTB/TMHH. OnpenienmTe KOHCTAHTY CKOPOCTH 3TOM
peaKuuy.
6. HasoBuTe Bce yCNOBHS, MPH KOTODEIX PAaBHOBECHE B CHCTEME CMEIIAETCs. B CTOPOHY
obpasoBanus ammmaka:  Na(r.) + 3Hy(r.) — 2NHs(r.), AH® = — 92,4 x>k
IIpamep 3ananus ais pyGesRHOro KOHTpOIs 2

1. Bbranciute TeMmeparypy KHIEHHs pacTBopa, congepxammero 10 r ruunepuna B 400 r
BOJIBL.
2. YeMy paBHA KOHCTAHTA NUCCOLHALIAM MypaBeuHO# kucinorsl HCOOH, ecnu crenens

aucconnanyu e€ B 0,1 M pactBope paBna 4,5%?

3. VKaxure, Kakhe H3 COJeH, dbopmyner xotoperx: NaCl, K>COs, ZnSO4;, NH4SCN
Honsepraiorcst  ruponksy. CocraBhTe HOHHBIE M MOJEKYISPHEIE YPaBHEHHS peaxiuit
runponusa. B kakoi uBer Gyxer oxpalmeH (HONETOBEIH JIAKMYC B BOAHBIX PAcTBOpax MAaHHBIX
cosieH.

4. Pacmomoxute xommiekcusle coemmmenms Pd>, Hg?*, P2 y Cd®* ¢ muranzgom Bros
HOpALKE YMCHBIEHHs YCTORYMBOCTH. HeoOX0nHMMble aHHbIe BO3bMUTE B CIIPABOYHHKE.

5. Tloxaxure NBOHCTBEHHOCTH OKHCTHTETbHO-BOCCTAHOBUTENBHEIX CBOMCTB ocdopa Kax
IpoeToro semectsa. [Ipusennte npumeps! ypasuenuis PeaKIuii, B KOTOPEIX ocdop sBIseTcs:
a) OKHCIHTeleM; 6) BOCCTAHOBHTEJIEM, B) IIPOSBISET OKHCJIUTEIBEHO-BOCCTAHOBHTEIBHYIO
JIBOHCTBEHHOCTE.

6. HekoTopoe OpraHHYECKOE BEIIeCTBO COlepxuT mo Macce 85,7% yrmepoma m 14,3%
Bozopoza. InoTHOCTs naHHOTO BemecTra Mo BoJopony papHa 21. OnpenenuTe CTpyKTypHYIO
hopMyTy BeImecTBa, eclM H3BECTHO, UTO OHO obeciBeunBaeT GPOMHYIO BOAY H HMeeT
HELUKIHYECKOE CTPOEHHE.

Crincox Bonpocos k 3Kk3ameny

1. DxcrepuMeHTaNBHEIE 0GO0CHOBAHHS CTOKHOCTH CTPOCHHUS aTOMa. ATOMHAsI MOJIeNlb TOMCOHA.
IInanerapnas MoAens cTpoeHus aroMa Pesepdopaa. IToctynater Bopa.

2. OCHOBHEIE IOJIOXKEHHS KBAHTOBOM MEXAHHKIL BeposTHocTHAas Mopens aroma BOZIOPOJA.
Bonnosas ¢ynknus, aromras op6uras, 9JIEKTPOHHOE 06J1aKo,

3. XapaKkTepucTHKa COCTOAHES BMEeKTpoHa B aroMe. KBanToBEIe unicna, nX Gu3Mdeckuii cMbIcL.,
4. s,p,d,f~op6utamu. EMxocTs 9HEPreTHYecKHX ypoBHeit. [IpuHIMITEI 3amoTHeHIs 9JE€KTPOHAME
ATOMHBIX OpOHTaNIEH.

5. Tabnmuma XuMHYECKHX 3IIEMEHTOB, Ilepuomuyeckuii 3akoH wu [IEpHOAMYECKAs CHCTEMA
XHMHYCCKHX STIEMEHTOB B CBETE TEOPHH CTPOCHHS ATOMA.

6. IIepHONHMYHOCTD B M3MEHEHHH CBOMCTB SEMEHTOB: PaIyChl ATOMOB, SHEPTHH HOHH3AI[HH U
CPOACTBA K SNEKTPOHY, INEKTPOOTPULIATENBHOCTH, BATEHTHOCTH H CTENEHH OKHCJICHHS.

7. IlepHONMYHOCTE B H3MeHeHHH CBOHCTB KHCIIOPOZIHBIX M BOJOPOAHELIX COEIHHEHMIT
3JIEMEHTOB 110 IIEPHO/IAM H TPYHIIAM.
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8. Xumuyeckas cBasb. Buzsl cBs3n. OCHOBHBIE XapaKTePUCTHKH XMMHUECKOH CBS3M.

9. CpolicTBa KOBAaJEHTHOH CBA3H (HACHILAEMOCTE, NONAPHOCTh CBA3HM M MOJEKYJIbL,
TIOJIIPH3YEMOCTD CBSI3H), MEXaHH3MBI 00pa30BaHMA KOBAICHTHOM CBSA3H.

10.  Tubpumasarms opburaneii. 6 u n ceszu. KpaTHOCTS cBs3H.

11. MHoHHast cBash, MexaHH3M ee 00pa3soBaHMs. MeTatndeckas cps3b. CBOACTBA HOHHON M
METaJIMYECKOH CBA3H.

12, Tuanbr KpECTATIMYECKHX PEIIETOK. 3aBHCHMOCTS CBOHCTB BEIIECTB OT BHIA CBA3H H THIA
KpUCTAJUIHYECKON PEIETKH.

13. TlonatTHe 0 CKOPOCTH XHMHYECKHX pEaKIHii. DaxTOphl, BAMMIOmME HA CKOPOCTH
XHUMHYECKHX PEeaKIuii.

14, 3akon meicteus Macc. KOHCTaHTa CKOPOCTH peakium, eé (H3HIECKHIt CMBICIT.

15. BiufAHHME TeMIepaTypbl Ha CKOPOCTH XHMUYECKOR peaxkuuu. IlpaBuino Baur-Todoa.
AKTHBHBIE MOJICKYIIBI H SHEPIHs aKTHBAIMH. Y paBHEHHE Appennyca.

16. ObpatuMele u HeOOpaTHMble peakiud, XHMHYECKOS paBHOBecHe. KoHcTanTa
XHMHYECKOTO PABHOBECHS.

17.  Cmemenne xummaeckoro pasrosecus. ITpuamun Jle-ITarense.

18.  Temnopsle 3¢ pexTr! peakuuit. TepMOXHUMHUECKHE 3aKOHBI 1 YPaBHEHHS.

19.  BHyTpeHHSs 5HePrus H SHTANBINS. DHTATBIHA 0GPA30BAHHS XHMHUECKHX COeIHHEHHH.
20. OnTponus u e H3MEHEHHE [PH XUMUYECKHX IIPOLECCAx H (ba3oBBIX mepexopax. YciroBus
CaMOIPOH3BOJILHOTO IPOTEKAHHS XMMHIECKHX peakiuil. DHeprus 'u66ca.

21. Knaccudukanus pactBopoB. MexaHnsm nponecca pacTBopeHHA. ['miapaTtHas Teopus
I.U.Menneneesa.

22. Kouuentparus pactopos. IIpomenTHas KOHIIEHTpAIKS, MAcCoBast JOJIS PACTBOPEHHOTO
BemecTBa. MosipHas KOHNEHTpauus pacTBopoB. Hopmambmas KOHIIEHTpaLHs PacTBOPOB.
OKBUBAJIEHT 3/IEMEHTA H CJIOXKHOTO BEIIECTBA.

23. CsoiicTBa pa3baBieHHEIX PacTBOPOB HEINMEKTPOHTOB. OcMoc. OCMOTHYECKOE IaBIICHHE.
3axoH Bant-T'odda.

24. Teopus 3IMeKTPONIMTHYECKOH aucconnany. OCHOBHBIE IIOJIOIKEHHS Teopud. MexaHusm
ZMCCOLHALIMH BEINECTB C Pa3IHYHBIMU BHIAMH CBSI3H.

25. DNeKTpONMMTHYECKas MHCCONHMAands BOAbL Mommoe Ipou3BeJieHne BoAbl. Bopopoambiii
TI0Ka3aTelb.

26.  CreneHb TUCCOLMALNH STEKTPOTHTOB, CHIBHBIE U c1abbie SJIEKTPOJIUTEL

27. Jlacconmanms cnabbix smextponuToB. KoHcTamTa JUCCOIHAlMH. 3aKOH pa3BeleHHUs
OctBanpna.

28. DPeakuum oOMeHa B pacTBOPaX SNEKTPONHTOB. Hanpapnennocrs peakmuit o6mena B
PacTBOpax 3IEKTPOIHTOB.

29. TIlpousBeneHue pacTBOPUMOCTH. Y CIOBHS 00pa3oBaHus X PACTBOPEHHS OCAIKOB.

30. T'mmposus coneif B BOOHBIX pactBopax. Ciyyam runponusa. CreleHb THIpPONH3a,
KomncranTa rugpomsa.

31. Crenenb okucieHHs 37eMEHTOB. OKUCIHTENEHO-BOCCTAHOBHUTENLHDIE peaknun. MeTomsr
SJIEKTPOHHOTO H 3JIEKTPOHHO-HOHHOTO OagaHca.

32. BaxuelillHe OKHCIHMTENN M BOCCTAHOBHTENH. Ponb CPEZIbI B MPOTEKAHHH OKHCITHTEIBLHO-
BOCCTAHOBHTEJIEHEIX PEaKI[Hi.

33. Knaccuuxanus OKHCIHTETBHO-BOCCTAHOBHTENBHbIX peakimit. VX ponb B mpupone u
TEXHHKE.

34. TIOHATHSA O KOMILIEKCHBIX COEIHHEHHSX, Homenxnatypa xoMmrexcHbIx coeanmenuit.

35. CpolicTBa KOMIUIEKCHBIX COeHHEeHHi. KommuiekcHbie COCOMHEHHS B IIPUPOIE.

36.  OcHOBBI OpraHHdecko# Xumum. [IpuurHBI MHOT000pa3Hs OPraHHYECKHX COeXHHEHH,
Teopuss XMMHYECKOTO CTPOEHHs oOpraHHueckux BemecTs A.M. Byrneposa. Hampasnerus
Pa3BUTHS TEOPHUH.

37. Knaccnpuxauns © HOMeHKTaTypa OpraHM4eCKUX CoeNuHeHHH. @OyHKIMOHATLHEBIE
rpynust. [Tonu- 1 rerepodyHKIHOHATBHEIE BEIecTBa,
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38.  OcobenHOCTH peakimii B OPraHHYeCKOH XUMHH, Knaccudukauus peaxnmii mo XapakTepy
M3MEHEHHs CyOCTpaTa | 110 IPHPOJIE peareHTa.

39. TIlpupomuerit ras. Kamenusiit yrons. Mecropoxzenus. Cocra. OCHOBHEIE HaIlpaBIICHUS
epepabOTKH M KCIIOIB30BAHHE.

40. He¢ts. Mectopokenus wu pasBerannple  3amachl. CocTaB  medru. IlepBuumas
nepepaboTka HeTH M KpeKHHT He(hTempoayKTos. IlponykTer mepepaGotku HedTH M Hx
HCIIONB30BaHHE.

6.5. ®oun oneHounLIX cpexcT

Honueii Gank 3amaHuil 1M Tekymero, PYOCKHEIX KOHTPOJNIEH H MpOMEKYTOUHO!
aTIECTAlMM [0 IHCHUMIIIMHE, IOKA3ATENH, KPHTEPHH, MIKANLl ONEHHBAHHS KOMITETEHIHI,
METONMYECKHEe MaTepHaibl, ONPENCIAIONHE NPONEAYPhl OLUEHHBAHHS 00pa3oBaTebHEX
PE3YJILTATOB, IPUBECHE! B Y1e6HO-METOAUYECKOM KOMIUIEKCE HCIHITITHHLL

7. OCHOBHAS U JOIIOJTHUTEJBHAS YYEBHAS IUTEPATYPA
7.1. OcHoBHas y4eOHan JuTEpaTypa

I'mauka H.JL. Obmas xumus: YueGHoe nocobue mis By30B. — JI.: Xumus, 2012. — 720 c.
Koposun B.H. O6mas xumus. — M.: Bricmas wkona, 2006. — 557 c.

OCHOBBI XHMHH [DNEKTPOHHBIH pecype] / Eropos A. C., Tlorkos B. A., Usanuenko H. M.
- ; ! I'SOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970429747. html

4. OO6mas xumusi [DIEKTPOHHLIH pecype] : yueGmuk / A. B. Xommu ; mon pen. B. A.
IlonkoBa, A. B. JKommmma. - M. :  TI'DOTAP-Memma, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970429563 html

o

7.2. lomostHuTeNbHAS yaeOHAN JIMTEepaTypa:

1. Kapanerssrn M.X., Jpakun C.U. O6mas u HEOPraHM9ecKas XUMHA: Yueb. s By30B. —
M.: Xumus, 1994. — 592 ¢,

2. Crecapes B.M. Xumus. OCHOBEI XHMHH XKHBOT0, — C-I16.: T'ocxumusnar, 2000. — 768 c.

3. PaGuHoBnu B.A. Xasun 3.51. Kparxuit xumugeckuit cipasounnk. — JI: Xumns, 1991, — 432

c.
4. CopaBouruK 1o o6wei u HCOPTaHWIeCKOH XHMHHU [DnexTporHsi pecype] / JTummn P. A. —
2-e H3]I., Herp. " JIo1I. - M : KomocC, 2013. -

http://www. studentlibrary,ru/book/ISBN97859532046'5 1.html

8. Y‘IEEHO-METO)I!/I‘IECKOE OBECIIEYEHUE
CAMOCTOSITEJIBHOM PABOTBI OBYYAIOIIHUXCA

B xome camocTosTensHoi paboThI obyuarommiics m3yuaer TEOPEeTHYECKHN MaTepual,
HCIONB3Ysl HCTOYHHKH U3 MIEPEYHS OCHOBHOM H JOMONHUTEIHHOMN y4eOHOM muTeparypsl, a TaKKe
y‘Ie6HO-MCTOI(H'-IeCKHe MaTepHalkl, IIOArOTOBJIEHHEIE IpenogaBaTeeM:

XuMmus u 3KOJIOI'Hs. MCTOIIH‘-IECKHB YKa3zaHus U1 DOATOTOBKH K J'[aﬁOpaTopHI:]IVI 3aHATHSM IS
CTYACHTOB HanpaBIeHHs NoAroToBKH 03.03.02 — Ousuxa. — 38 c.

9. PECYPCBI CETH «MHTEPHET»,
HEOBXOJHUMBIE JJIs1 OCBOEHUSI AUCIUTIIIAHBI

http://elibrary.ru/defaultx.asp — Hayumas 9NneKTpoHHas 6ubmuorexka ELIBRARY.RU.
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10. ”TH®OPMAITHOHHBIE TEXHOJIOT' U,
ITIPOI'PAMMHOE OBECIIEYEHHE
N MTH®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

IIpy YTEHMH JeKIHi HCMOMB3YIOTCS ClIaliIOBbIE IIpe3eHTAallHH,
IBC «JIavb» g
OBC «Znanium.com»

11. MATEPHAJIbHO-TEXHIYECKOE OBECITEYEHUE
JUCLIAILTHHBI

Ilo BceM BHaM y4eOHON HESTENHHOCTH B PAMKAX JUCLHIUTHHEL XHMHS HCIIOTIB3YIOTCS
YyueOHbIC ayIUTOPHH TS IPOBEICHHS 3aHITH (JIEeKIUH, TaGOPATOPHEIe 3aHATHS, IPYIILOBBIE K
HHIUBHIYAJIEHBIC KOHCY/IBTAIlHH, TeKYIHH U IPOMEKYTOUHBI KOHTPOJD), YKOMIIIEKTOBAHHBIE
CHeLHATH3HPOBAHHOH MEOEIBI0 W TEXHMYECKHMH CPEACTBAMH OOYUEHHS, CIIYKALMMH I
IpencTaBIeHns y1eGHoN HHopManuK GombIIol ayuTopk.,

JIaGopaTopHbiit MpakTHKYM [POBOMMTCS B CHEIHATA3HPOBAHHOMN Jlaboparopuu Kadeape
«Duzpdeckas M NPHKIANHAS XHMHS», OCHAIIEHHON HeoGXOIUMEIM obopynoBaHHeM H
peaKkTHBaMH,
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I[TPUJIOXXEHUE 1
AHHOTaIMs K paGodell mporpavMme JHCLHUILTHEE]

«XHUMHD»

00pa3soBaTeNbHOM POrpaMMBI BEICIIEr0 06pasoBaHus —
IIporpammel 6akanaBpHaTa
© 03.03.02- ®u3nka
Hamnpasnennocts:
QyHpamMeHTAIbHAS GU3NKA

Tpymoemkocts mucimmmnne 3 3E (108 akagemMudeckux 4acoB)
Cemecrp: 1 (ounas hopma o06yuens)
®opma MPOMEXXyTOUYHOMN aTTeCTALH: SK3aMeH

CopeprxaHue QUCHMITAHEL
OlleKTpOHHOe CTpoeHHe atoma. [lepmonuueckmii 3aKoH U NIePHOIIYECKAs
CHCTEMa XHMHYECKHX OJJICMCHTOB. XHMHYECKas CBi3b M CTPOCHHE BEIIECTRA.
CKOpoCTh XHMHYECKOH peakuuu. XHMHUeCKoe paBHOBecHe. Boma. Pactsopsl
HEIJICKTPONHUTOB. MOHHbIC DaBHOBECHS M OGMEHHBIE DeakUHH B pacTBopax.

Kommnekcrbie  coemuHenus.  OKHCIHTENBHO-BOCCTAHOBHTETBHELE peaxIuu.
OCHOBBI OpPraHUYECKOlH XUMHH.

14



