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1 He.]'[l/l U 3aJa94 U3YyYECHUS TUCHUNIIJIHHBI

1.1 Ilesib 0OCBOCHMSI JUCHUIJIMHBI
Llenbro n3ydyeHus Kypca « XUMUsD» CTyJACHTAMU HEXUMUYECKUX CIEUUATIBHOCTEN

SABJIACTCA q)OpMHpOBaHI/IC Y CTYACHTOB LCJIOCTHOIO €CTCCTBCHHOHAYYHOI'O MUPOBO33PCHUS U

HpO(i)GCCI/IOHaJH)HI)IX KOMHCTGHHHﬁ, CBA3aHHBIX C UCITOJIB30BAHUCM TCOPCTUICCKUX 3HAHUM 1

IMPAaKTUYCCKUX HABBIKOB, H€06XOI[I/IMI>IX 6YILYHH/IM CricquaJnucTam AJid MPUHATUA TCXHUYCCKHU,
SKOHOMUYECKH U IKOJOTHUYECKH 000CHOBAHHBIX peHIeHI/If/'I.

1.2 3apauu AMCUUIIUHBI.
CdopmupoBaTh y CTYJAECHTOB:

® 3HAHUE OCHOBHBIX MOHATHI, TEPMHUHOB U 3aKOHOB XMMUH, 3aKOHOMEPHOCTEH MPOTEKAHUSI
XMMHYECKUX MPOLIECCOB;

® [pejCTaBlieHUE O HauboJee TJIaBHBIX TOCTIKEHUAX U TPoOieMax COBPEMEHHOM XUMUH,
€€ MPAaKTUYECKUX BO3MOKHOCTSX ;

® 3aJI0)KUTHh OCHOBBI JIJIsl IOHUMAaHUSI XUMUYECKUX IPOIECCOB MTPEBPALICHHS BELLIECTB,
KOTOpbIe OyayT CIOCOOCTBOBATH MPUHSITHIO IPAMOTHBIX, HAYYHO 00OCHOBAHHBIX
MpodeccHoHAIbHBIX PELIEHHH, a TAaKKe CIIOCOOCTBOBATH BHEIPEHUIO TOCTHKEHUN
XMMHH TIPU pelIeHNH NMpoPeccHOHAIBbHBIX 3a/1a4;

e yMeHHe paboTaTh C yueOHOM, HAyYHOU U CIIPABOYHON JIUTEPATYpPOt

1.3. MecTo qucUnJIMHbI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/ibHOW MPOrpaMMbl

Juctunnuna «XuMus» OTHOCHTCS K 0a3oBoif yactu brioka 1 "uctumauaer (Moxysm)"
yueObnoro miana (b.1.5.07) mo nampaBnenuto moaroroBku 27.03.05 —  MHHOBarmka
(mpuknamgHOM OakamaBpuar).

Jucuunnuna «XuMHSD» A1 HEXMMUYECKUX CIIEeHUaTbHOCTEH By3a MPUHAIICKHUT K YUCTY
oOlIeHay4YHbIX Y4YeOHBIX AMCHUUIUIMH W SIBJISIETCS Ba)XHOM COCTABIIAIONIEH B €CTECTBEHHO-
Hay4yHOUM MOAroTOBKE crernuanuctoB. Kypc omupaercs Ha 3HaHHME CTyJEHTaMH OCHOB XHMMHH,
(M3UKH ¥ MaTeMaTUKH B 00bEME MporpaMM 0053aTeTLHOTO CpeHEro (ITOJTHOT0) 00pa3oBaHus 1
JEKUT B OCHOBE OOIIETEOPETUYECKON MOJArOTOBKH CHEIHATMCTOB, OakajiaBpoB B 001acTu
SKOHOMMKH U YIIPABJICHHUSI.

B cooTBeTcTBUM ¢ y4eOHBIM IIJIAHOM JIaHHASI TUCIUTIIMHA SBIISICTCS MPEIIECTBYIOIICH
Uid u3ydeHus aucuuiuivH: «MatepuanoBenenue» - 4 cemectp, «KoHuenuus
COBPEMEHHOTO €CTECTBO3HAHUS - 2 CEMECTP U JIp.

HTOTOBBIN KOHTPOJIb — 3K3aMEH.

OO61as TpyA0eMKOCTh AUCHUIUINHBI 144 yacoB Uiy 4 3a4€THBIX €IUHUIIBL.

1.4. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 1O AUCUUIINHE (MOIY.T10),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/IbTATAMM 0CBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl

N3yuenue naHHOM yueOHOM AMCIMITIIMHBI HAIIPaBJIEHO Ha (POPMUPOBAHUE Y
oOyuaromuxcs oowenpogeccuonanvror xomnerenuuu OIK -7 :

Ne | Ungexc Conepxxanne B pesynbprare nzydenus yueOHOH TUCUUIUIMHBI 00y4YaIOIIHecs
IL.I | KOMIIETE | KOMIIETEeHUUH (UH JIOJKHBI
HIUH e€ yacTH) 3HATh yMeThb BJa/1eTh
1 OIIK-7 | cmocOOHOCTBIO OCHOBHBIE [10JIb30BaThCS IIpaxTruecku
IIPUMEHATH 3HAHUS | IOHATUA U XUMHYECKON MM HaBBIKAMHU




Ne | Nupekc Conepxanue B pesynbTare nzydenus yudeOHOM TUCITUILTHHBI 00yJaroIuecs
IL.I | KOMIIETE | KOMIIETEHLIUH (UH JOJDKHBI
HUWU e€ yacTH) 3HATH yMeThb BJIAJIETh

MaTeMaTHKH, 3aKOHBI XUMUH, CUMBOJIHKOH, WCI0JIb30BaHU
busuku HEO0OXOTUMBIC UCII0JIb30BATh sl 3HAaHUU
€CTECTBO3HAHMSI, JUTSL TIPUHSATHS SHAHHS XUMUH B
XUMWH 1 IPAMOTHBIX, (dyHIaMEHTAIbHBI | HHHOBAIMOHH
MaTepUAaJIOBEICHUS | HAYIHO X paszenoB oif
, TCOPHH 000CHOBaHHBIX XHMHWH B JIESITCIIBHOCTH
yIpaBICHUS U npodeccHoHalbH | WHHOBAIMOHHOM
WH(POPMAITMOHHBIE | BIX PEIICHUH B JESTSIIbHOCTH
TEXHOJIOTUH WHHOBAIIMOHHOM
B MHHOBAITMOHHOM | IEATEIHHOCTH
NS TEITbHOCTH

2. CTpyKTYpa M coJep:KaHHe JUCHUIITUHBI
2.1 Pacnipenenienne TPyI10éMKOCTH JUCHUTLUIMHBI 0 BUIaM padoT

OOmiast  TpymoéMKOCTh JUCHMIUIMHBI coctaBisser 4 3au.en. (144 wacoB), ux
pacmpeeneHre 1o BujiaM padboT MPeICTaBICHO B TabIuUIIe
Bun yueOHOM paboThI Bcero CemecTpsbl
4acoB (gacer)
1
KonTakTHasi paboTa, B TOM 4ncie:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JISKIIMOHHOTO THIIA 34 34
JlabopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPBI, TPAKTHICCKIE ) )
3aHATHUA)
HNuas konTakTHas padora:
KouTtpons camoctosTenpaol padotsl (KCP) 4 4
IMpomexyrounas atrecraus (MKP) 0,3 0,3
CamocTrosiTeJbHasi padoTa, B TOM YHCJI€:
[IpopaboTka 1 MOBTOPEHHME JEKIIMOHHOTO MaTepuaa,
Marepuaia ydeOHOW U Hay9HOU JTUTEPATYPHI, 30 30
MOJrOTOBKA K JIA0OpAaTOPHBIM 3aHATUSAM. [loAroToBKa K
PEIIEHUIO 3a/1a4 U TECTOB.
Brinonnenue MHIMBUYanbHBIX 33JaHUN (TOJITOTOBKA K
BBITIOJTHEHUIO PaCUYEeTHO-TpapUIeCKUX 3a/T1aHHH, 10 10
MTOJIrOTOBKA JIOKJIAJ0B- MPE3CHTAIMH U JIp.)
[TomroroBka Kk TeKyIiemMy KOHTPOITIO 5 5
KonTpoinb:
[TomroroBka K aK3aMeHy 26,7 26,7
O0uiasi TPpyA0eMKOCTh qac. 144 144
B TOM YMcJie KOHTAKTHAsI 723 72.3
pabdoTa
3a4. efl 4 4

2.2 CTpyKTypa AUCUMILIUHBI:
Pacnpenenenue BuaoB yueOHOU pabOThI M UX TPYAOEMKOCTH O pa3/ieiaM JAUCIUIINHBIL.
Paznensl qucuuIuiMHeL, n3ydaercs B 1 cemectpe
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No KonuuectBo vacos
N AynutopHas BneaynuropHnas
pasn HawnmenoBanue pasnenos
ena Bcero pabora pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
Beenenue. CrpoeHue artoma u| 26 6 12 8
1. XUMUYECKas CBSI3b. Kraccrr
HEOPTaHUYECKUX COEAUHEHUM
OO01mMe 3aKOHOMEPHOCTH 14 4 4
2 NIPOTEKAHUA XUMUYECKUX PEaKIUI 6
JucnepcHble cucteMbl. PacTBOpHI 10 4 4 9
3. HE3JIEKTPOJIMTOR.
4 PactBopbI aeKTpOINTOB 10 4 4 2
OKHCITUTENHHO— BOCCTAHOBUTEIHHBIE 14 4 4 6
5 peaknuu. DIEKTPOXUMUUECKUE
CBOWCTBAa PacTBOPOB
KomrmutexcHble coenmuuenust. buo- 9 4 2 3
6 HEOpraHn4deckKas XuMus.
OOme  CBOMCTBA  METaUIOB U 8 4 - 4
7 HeMmeTaIu10B. OCHOBBI XUMHUYECKOTO
CTPOCHUS u KJ1accuHKaImsI
OpraHUYeCKUX COENUHEHUN
8 Meropl aHaIM3a BEIIECTB 10 2 4 4
HoBele  HampaBneHus pa3BUTHS
9 COBPEMEHHON XUMHH U XUMUYECKON 2
TEXHOJIOTHH. 12 - 10
Pedepar.
HUmozo no oucyuniumne 34 34 45
2.3 Conep:kaHue pa3iesioB JUCHUNIMHBI
2.3.1 3auaTud JeKIMOHHOI0 THIIA
H ®opma
No AUMEHOBAHHE CognepxaHue pa3aena TEKYIIETo
paszena
KOHTPOJIS
1 2 3 4
1 |Bgenenue. Ctpoenue |[Ipenmer u 3amaun xumrn OCHOBHEIE TTOHATHS U 3aKOHBI | KOHTpOnmbHBIE
aToMa M XUMHUECKas |XUMUH. PoJb XMMHUU B HAYYHO-TEXHHUECKOM MPOrpecce.  |BOMPOCHI

CBS3b. Kiaccer
HEOPTaHUYECKHIX
COEIMHEHU M

Pa3Burue xuMuu B MEKANCIUIUIMHAPHBIX HAYYHBIX
obmactsix. [IpoGiemsr sKomOrHy.

OCHOBBI KBAaHTO-MEXaHHYECKON TEOPHH CTPOECHHE aTOMa.
BonHoOBbIE CBONCTBA 3JIEKTPOHOB B aTOME. Y paBHEHHUE 1€
Bpoiinsa. OcHOBBI KBAHTOBO-MEXaHUYECKON TEOPHH
cTpoenus aroma. Bonnoas ¢pynkuus. KsantoBeie uncia.
3aronHeHue IEKTPOHaMHU aTOMHBIX opoutaneii (AO).
[Ipasuiio ITaynu. IlpaBuno Xynaa.

Ilepuonuueckuii 3akon JI.W. Menneneena.
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Ilepuoguueckas cucrema 35eMeHToB. lleprnoguuecku
M3MEHSIOMINECS CBOWCTBA 3JIEMEHTOB, UX CBS3b CO
CTPOCHUEM JJICKTPOHHBIX 000104eK aToMOB. [Tonoxenue
XUMHUYECKOr 0 3JIEMEHTA B IEPUOAUYECKON CUCTEME KaK
€ro rJaBHENIIAas XapaKTEPUCTHKA.

Xumunueckasi cBs3b. [[oHATHE O METOE BAJIECHTHBIX
cBszeit (BC). Tumbl xumuueckoit CBs3U: KOBaJeHTHAs,
HOHHas, MeTajuindeckas. CBOMCTBA KOBaJECHTHOM B
MOHHOM cBsi3ell. Pasnnuns B pu3nueckux CBOWCTBaxX
BEILIECTB C MOHHOM, KOBAJICHTHON M METaJIJINYeCKON
cBs3bt0. BogopoaHas cBsA3b. XuMHUUECKas CBS3b B
KpHUCTaJuiax (aToMHas, MOHHASI, MOJICKYJISIpHAS
KpHCTaJIuecKas cTpykrypa). Kinaccuduxarms
KPUCTAJUIMYECKUX BEIIECTB MO TUITY XMMHUYECKOMN CBSI3HU.
[Ipencrarnenue o noauMopdusme u u3oMophusme.
MexMoneKkynsapHbIe CUITbl B3aUMOACUCTBUA. XUMUYECKAS
CBSI3b B KOMILJICKCHBIX COCTMHEHUAX. T UITHUIHEBIE
KOMIUIEKCOOOpa3oBaTeny 1 auranisl. Kiaccer
HEOPraHWYECKUX COEAMHEHUMN: OKCUJIbI, KUCJIOTHI,
OCHOBAHMSI, COJIH.

Oobmue
3aKOHOMEPHOCTH
[IPOTEKAHUS
XUMUYECKUX PEaKLINM

DHepreTuka XUMHUYECKUX peakiuii. TepmoaumHamMmaeckue
CHUCTEMBI. CDYHKIII/H/I COCTOAHUA (3HTaJ'II)HI/I$I, OHTPOIINA,
pabota sHeprus). DHepreTrueckue 3P PeKTh
XUMHYECKUX peakuuii. [Ieppoe Hauaao TEpMOAMHAMUKN.
OHTanenus 00pa3oBaHUA BelIecTBa. 3akoH ['ecca u ero
WCTIOJIH30BAHME JJISI TEPMOXMMHIYECKUX PACUETOB.
CrannmapTHBIC COCTOSHUSA BemecTBa. [1orsaTHE 00
sHTpormH. BTopoit 3akoH TepMoauHaMuKH. M3006apHo-
M30TepMHUYECKH moTeHInan (dueprus [ mboca) kak
KPUTEPHUI U JBUKYIIAs CHJIa CAMOITPONU3BOJIEHOTO
MIPOTEKaHUS MPOLIECCOB B 3aKPHITOM CHCTEME.
OO06patuMbIe ¥ HEOOPATHMBIC PEAKITUH. XUMUIECKOE
paBHOBecue. [ 'oMo- 1 TreTeporeHHbIe PaBHOBECHS.
Koncranra paBrosecus. [Ipunnun Jle-Illatense, ycnoBue
npuMeHnMocTd. CMelIeHne paBHOBECHS. Y CITOBHS
(hazoBoro pasHoBecus. IIpasmna da3. dazopwie
JIUaTpaMMBbl 711 OAHO ¥ IBYXKOMITOHEHTHBIX CHCTEM.
CKOpOCTh XUMHUYECKOH peakmuu. DaKkTopwl,
OIPEIENAIOIINE CKOPOCTh PEAKIINH. 3aKOH ACUCTBYIOLIUX
macc.. [Ipasmio Baat-I'odda. [lorstre 06 sneprus
aKTHUBAaIllMU ¥ aKTHBUPOBAHHOM KOMILIEKCE.
KaTtanuszaTopsl, KaTaTuTUYECKUE PEAKIIUHU. ABTOKATAJIU3.
@DepMEHTATUBHBINA KaTanu3. ['oMO- U rereporeHHbli
katanu3. Llenubie peakuuu. IlocnenoBaTenbHbe U
rapaieIbHbIE PEeaKIUH.

KoHTponbsHbIE
BOIIPOCHI

HucnepcHblie
cucrembl. PacTBOpbI
HE3JIEKTPOJIUTOB.

JlucriepcHbIe CUCTEMBI UX KITACCHU(UKAITHSL.
TepMomuHaMUYecKas HEYCTOWYHMBOCTh T€TEPOTr€HHBIX
JUCTIEPCHBIX cucTeM. [loBepXHOCTHEIE SBIIEHUS U
ancop6rmus. CycrieH3uu 1 sMmynscun. Komnonaasie
pacTBOpPHI U UX CBOMCTBA. 301U U renu. Koarymsmus.
Anpo301mH, ABIMBL, TyMaHbI. ['a30BbIE€ paCcTBOPHI.
ITapunansHoe gaBienue. 3akoH JlanbToHa. XUMHUYECKasI
teopus pactBopoB .M. MenneneeBa. PactBopenue kak
(hM3UKO-XUMUYECKUH Tporecc. PacTBOPUMOCTH BEIECTB.
Crioco0bl BeIpakKeHUsl KOHIIGHTpanuy. 3akoHbl Payns,

KouTtponbsHbie
BOIIPOCHI
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I'erpu. Ocmoc. 3axon Baut-T'odda.

PactBopHI OCHOBHBIC MTOJIOKEHUSI TCOPUU AIEKTPOIUTUYECKOM Koutponsubie
SJIEKTPOIUTOB muccoryaryiv. CUIbHBIC U CTA0BIC JIEKTPOJIATHI. BOIPOCHI

Crenenb nuccoruanuy U (akTopbl Haee BIUSIONIHE.

KoncranTra aucconuanuu u pakTophl Ha € BIUSIONIHE.

3akoH pa30aBIiICHMS.

Ilonstue o TCOPUHN CUJIBHBIX 3JICKTPOJIMUTOB. AKTI/IBHOCTB,

K09(h(PUIIMEHT aKTUBHOCTH, HOHHAsSI CHJIA pacTBOpa.

HonHoe npoussenenune Boasl. BonopoaHslid moka3arenb

(PH). [loHATHA 0 KMCTIOTHO — OCHOBHBIX HHAUKATOPAX.

Tunponus coneit. Heo6patumeiii ruaponu3. CteneHs u

KOHCTaHTa r'uApoJirsa. Bnusnue TEMIICPATYPhbI U

paz0aBiieHUs Ha CTeneHb ruaponu3a. bydepHole

pacTBOpbI U UX cBoMcTBa. [IponsBeneHne pacTBOPUMOCTH

(ITP). YcnoBus BeIIAJAECHHUS OCAJKa.
OxucIuTenbHO— OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE MTporecchl. Biusuue |KonTponsHbIE
BOCCTAaHOBUTCIIBHBIC |KHMCJIIOTHOCTU CPE/Ibl HA IPOAYKTbI OKUCIUTEIbHO- BOIIPOCHI
peakumu. BOCCTAaHOBHUTENBHBIX peakiuid. OrieHka
QHGKTPOXI/IMI/I‘ICCKI/IC TCpMOJIHHEIMH‘-IGCKOﬁ BO3MOXHOCTHU IMPOTCKAHUA
CBOMCTBA PaCTBOPOB |OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

DNeKTPOMHBIN TOTEHITNAN. P HanmpsoKeHUsT METaJIOB.

CTaHJIapTHBIe OKHCIIUTEIBHO-BOCCTAHOBUTCIIBHBIC

rmoTeHHansl. I'anmpBannueckui anemenT. D/(C

rajgbBaHUYECKOI0 3JIEMEHTA. DJIEKTPOIIU3 PACIIIIaBOB U

BOJIHBIX PAacTBOPOB coiieil. 3akoHbl Papajes. XuMHUIeCKne

WMCTOYHHUKH TOKA, aKKyMYJISITOPBI.
Kommekchbie Koopaunanuonnas teopusa Bepuepa. Jluranasl. Tunbl KonTtponbsHbie
coenuHeHus. bro- KoMILIeKCOB. JleHTanTHOCTh. Xenatsl. [Ipupona BOITPOCHI
HeOpraHudecKas XUMHYECKUX CBS3€l B KOMIUIEKCHBIX COCTMHEHUSX.
XUMUSL HomeHnknaTypa KOMIUIEKCHBIX COCIMHEHNNA. MarHuTHbIE

CBOICTBa coequHEHNN. bruoaneMeHThl. buonurans.

OO6mrast XapaKTepUCTHKA KOOPAUMHAIIMOHHBIX COSTMHECH UM

OMOMeTayIOB ¢ OMOJTUTaHIaMH.
Oo6mmue cBolicTBa|Meraitbl. Ou3nueckre, XUMUYECKUE CBONCTBA ¥ MeTO 16l | KOHTpOIbHBIE
METaJIOB H(nonyyenus MeraiioB. Kopposus u 3amiuira METauIOB U |BOIPOCHI
HemeTa1oB. OCHOBBI [CIIIIABOB OT KOPPO3HH.
XUMUYECKOT O Hemerannbl. @u3nyeckue 1 XUMAYECKUE CBOMCTBA HE
CTpOEHUS H|MeTayioB. JlerneHne MaTepralioB 10 SJIEKTPUIECKIM
KJacCU(pUKAIUS CBOIMCTBaM: AMAJIEKTPUKH, TIOTYIPOBOIHUKHI, TIPOBOIHUKHI
OpPTaHHYECKHIX 7 CBEPXIIPOBOTHUKH.
COCIIMHEHU Teopus bytnepoBa A.M. CTpoeHHS OPTaHHYECKIX

coequHeHnH. OCHOBBI KIIACCH(HKAIINH OPTaHTYECKUX

COEMHEHUH TI0 YTIIEPOJHOMY CKENEeTy U

(hyHKIIMOHATRHBIM Tpynnam. [lomumepHbIe MaTeprab.
Meronp! aHanusa Merozp! aHanMM3a BEMIeCTB: XuMHu4eckue, pusmueckre u | KoHTpomsHbIE
BEIIIECTB (hmsuko-xuMuyeckre MeTopl CIieKTpabHbIE METOBI BOIPOCHI

aHaymsa: Y ©-, UK-, IMP . PentreHoCTpyKTYpHBII

aHaym3. CriocoObl 0OHApYKEHVS PaJFiOaKTHBHOCTH.
Hossie HanpaBienus |HoBble HamnpaBieHUsI COBPEMEHHOM XUMUM 1 XUMHUYECKOH | KoHTpOoIhHBIE
pasBuUTHSA TEXHOIIOTUH KaK pe3yibTat BOIIPOCHI
COBPEMEHHOM XUMHUW |MHTETPALliy ¥ CHHTE3a €CTECTBEHHOHAYYHBIX 3HAaHUM:
u XUMHYECKON |MOJEKYSPHBIA IH3aiiH B XUMUU, HAHOXUMHUS, CIUHOBAS
TEXHOJIOTUHU. XUMHUS, CylpaMolieKyisipHas Xxumusa. CoBpeMeHHass XUMUS
Pedepar. AKCTPEMaJIbHBIX COCTOSIHHUI M HOBBIE 00JIACTH




B3aUMOCBA31 CCTECTBCHHBIX U TEXHUYCCKUX HAYK.
Hanotexuomorum.

2.3.2 3aHATHA CEMMHAPCKOr0 THIA

CeMmuHapckue 3aHsITHS -

HE MPEeTyCMOTPEHBI YU€OHBIM IJIAHOM.

2.3.3 JIaGopaTopHbIe 3aHATHS

HaumenoBan @opua
Ne e HaumenoBaHue 1a00paToOpHBIX padOT TEKYIIEro
pasziena KOHTPOJIA
1 2 3 4

Beenenue. TexHuka 6€30IaCHOCTH MPHU padboTE B Omuem no

1 |Crpoenue aroma XUMHYecKoi 1aboparopun. TectupoBaHue MO 1abopamopHou
U XUMHUYecKas teme: “OCHOBHBIC KJIACCHI HEOPTAHUIECKUX pabome
CBSI3b. COEMHEHUN . mecm (1),
Kraccst Jlaboparopnast pabota Nel: “OcHOBHBIE KITaCChl
HEOPTraHUYECKUX HEOPraHWYeCKUX COeANHEHHIT .

COEIVHEHUN OcHOBHBIE 3aKOHBI XMMUH. Pemenne 3aaaq. Omuem no
JlabopatopHass pabGora Ne2:”” Ompeneienue | J1abopamopHot
9KBUBAJICHTA METaJlIa’. pabome

Pacuemmno-
epaghuueckoe
sadanue (PI'3)
KonTtponrsHas pabota o Teme: OCHOBHBIE 3aKOHBI K/p
XUMHH.

2 |O6mme JlabGopaTopnas pabora Ne3: “ Xumuaeckas Omuem no
3aKOHOMEPHOCTH KUHETHKa. XMMHU4YECKOe paBHOBecHe. “ PerieHue JnabopamopHo
MIPOTEKaHUs 3amad . Tect o Teme. pabome
XUMHUYECKUX peaKini Pacuemno-

epaghuueckoe
saoanue (PI'3),
tect (T),

3 |ducnepcubie cuctemsbl. |Jlabopatoprass pabora Ned: “TIpuroromicHme Omuem no
PactBops! . pacTBOpPOB PasTHIHOMN KOHIIGHTpauu .| 1abopamopHou
He snexrponuros. TurpoBanue”. Pemenue 3amay. pabome

Pacuemmno-
epaghuueckoe
saoanue (PI'3)

4 |PacTtBOpHI 35eKTpoauToB |JlabopaTopras padora Ne5: ”” PaBHOBecHe B Omuem no

pactBopax anekTponutoB. PH. Bydepneie | aabopamopnoii
pactBopsl, “Tuaponus conei’. pabome

5 |OKUCIUTENBHO - JlabopatopHas pabora Ne6. OxmcmUTENHEHO- Omuem no
BOCCTaHOBHUTENFH BOCCTAHOBHTEIHHBIE PEAKITHH. 1abopamopHot
bIe PEaKITNH. Cocrasnenue ypasHenuii OBP: a) meron pabome
DNEKTPOXUMHYECK 3JIEKTPOHHOT0 OajaHca; 6) METO AIEKTPOHHO- tect (T),
ve CBOMCTBa noHHOTro Oastanca. Tect 1o Teme.
pacTBOpoB JlaGoparopnast pabota Ne7 DnekTpoxuMHu4yecKre Omuem no

CBOIICTBa pacTBOPOB. ['anbBaHUYECKUI 3JIEMEHT. 1abopamopHou
pabome

6 |KommiekcHbIe Pemtenne 3amau no Tteme:  «KOMIUIEKCHBIE K/p
COCIHEHUSI. COCTMHEHUS.
buoneoprannyeck KonTponsnas pabora o Teme
ast XUMUSL.

7 |O0mue cBoicTBa JlabopaTtopnas pa6ora Ne8: O0mue cBoiicTBa Omuem no
MeTajioB U METaIIJIOB, HEMETAJIOB M MX COSIUHEHHH 1abopamopHot
HEMETaJIJIOB.
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OCHOBBI XUMHAYECKOTO pabome

CTPOCHHMS u

KJIacCU(pUKAIUS

OpPraHUYECKHX

COEAUHEHUN

8 |Meronbl ananu3a BeiiecTB |JlabopaTopHast pabGora Ne9: Xumuueckue Omuem no

METOJIbl ~ aHalik3a  BEUIeCTB.  KauecTBEHHbBIC | 1abopamopol
peaKyu Ha KATHOHBI ¥ AHHOHBI pabome

3amura mabopatopHoit pabotsl (JIP), BemonmaeHne kypcoBoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), mammcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T), konTposbhas padora (K /P) u T.1.

2.3.4 TlpumepHasi TeMAaTHKA KYPCOBBIX padoT

KypcoBble paboThl HE TPeyCMOTPEHBI YIEOHBIM IIJIAHOM.

2.4. TlepeyeHb y4eOHO-METOAMYECKOT0 00ecTieYeHUs /ISl CAMOCTOSITEILHON PadoThI
00yYaIOUIMXCSH 10 TUCHUILTHHE (MOLYJII0)

OcHoBHasl L1eIb CaMOCTOSTEIbHON pabOThl CTYACHTA — 3aKPENUTh TEOPETUUECKUE 3HAHUS,

MOJIyYE€HHbIE Ha JEKIMOHHBIX M Ja0OPATOPHBIX 3aHATHUSAX IYTEM CaMOCTOSITELHOTO W3yYeHUs
PEKOMEHIyEMO JINTEepaTyphl.

IlepedeHp yaeOHO-METOMNIECKOTO 00ECTICUCHIS

Ne Bug CPC JTUCITATIIMHBI TIO BBIMTOJTHEHUIO CAMOCTOSITENTEHON PabOTHI
1 2 3
1| ITpopaboTka u MoBTOpeHue|MeTomuYecKre yKa3aHus Ui TOATOTOBKH K 3aHATHIM

JIEKITMOHHOTO MaTepHalia, MaTepuaia
yaeOHOM W HAay4YHOH JIUTEPaTypHI,
MTOATOTOBKA 11ab0paToOpHBIM
3aHATHIM

JIEKIIMOHHOT'O ¥ CEMHHAPCKOTr0 THIMA. YTBEPXKICHHI Ha
3aceqannu CoBera SkoHOMHUYECKOro (akynprera ®I'BOY
BO «Ky0I'V». Ilporokon Ne 8 or 29 wmroms 2017 T.
Pexum JlocTymna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Meroanueckue yKa3aHus 1o BBITIOTHEHUTO
CaMOCTOATENBHON PalOTHI 00yYArOMUXCs. Y TBEPIKACHBI
Ha 3aceganny CoBeTa OSKOHOMHUYECKOTro (haKyJIbTeTa
OI'BOY BO «Ky6I'V». IIporokon Ne 8 or 29 uronst 2017
T. Pexxum JocTyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Kysmenoa C.JI, Cropoxenxo T.II../  VYuebHo-
METOJMYECKOe ITOCo0re T 1a00paTOPHBIX paboT 1Mo
XUMUH (IJ151 CTYZAEHTOB SKOHOMHUYECKOT0 (DaKyIIbTETa)
Kpacuomap, Kyol'Y, 2017 1., yrBepxxaerHOe Kadeapoi
o61eit, Heopraunyeckoi xumuu u UBTBX, nporokon Ne
70122.06.2017 1

HOI[FOTOBK& K pCHICHUIO 3a1a4,
TECTOB M BBITMIOJIHEHUIO PacueTHO-
rpaduuecKux 3a7aHui

Meroauueckre yKa3aHus 110 BHITOTHEHHUIO
CaMOCTOATEINBHON PabOThI 00yUAIOMIUXCS. Y TBEPIKISHBI
Ha 3acenanuu CoBeTa IKOHOMHYECKOTO (DaKyinbpTeTa
OI'bOY BO «KyoI'Y».Ilporokon Ne§ ot 29 utons 2017r.
Pexxum nocryna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Kyszuenosa C.JI., Cropoxenko T.II../ YueOHo-

METOIMYECKOE IToCco0ue it 1a00paTOPHBIX paboT 1Mo
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XUMHH (IJ1s1 CTYJICHTOB SKOHOMUYECKOT0 (haKyJIbTeTa)
Kpacuomap, KyoIl'Y, 2017 r. , yrBepxxaeHHoe kKadenpoit
o0mieit, Heopranuveckoit xumuu u UBTBX, mporokon No
7 01 22.06.2017 r

3|IToaroroBka AOKIaIOB-TIPE3CHTAIIHIA

Meroanveckue yka3aHHs 10 BBITOJTHEHHIO
CaMOCTOSITENBbHOM PaboThl 00y4aOMUXCS. Y TBEPKACHBI
Ha 3acefanuu CoBeTa 3KOHOMUYECKOro (haKyibTera
OI'BOY BO «Ky6I'Y».IIporokon Ne§ ot 29 uronst 2017r.

4|TToaroroBKa K TEKyIIeMy KOHTPOIIIO

MCTOI[I/I‘-ICCKI/IC YKa3aHus 110 BBIIIOJIHCHUTIO
CaMOCTOSITENBbHOM PaboThl 00y4aOMUXCS. Y TBEPKACHBI
Ha 3aceganun CoBeTa SKOHOMUYECKOro (hakysibTera
OI'bBOY BO «KyoI'Y».ITporokon Ne§ ot 29 urons 2017r.
Pexxum nocryna:

https://www. kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnenoa C.JI., Cropoxenko T.II../  VYuebHo-
METOIMYECKOE ITOCo0Ue I Ta00paTOPHBIX pabOT 1Mo
XUMUH (1)1 CTYJACHTOB SKOHOMUYECKOT0 (DaKyybTeTa)
Kpacuomap, KyoI'Y, 2017 r., yrBepxkaeHHOE Kadeapoit
obmreit, Heopranmdeckoit xumuu u UBTBX, mpoTokomn Ne
7 o1 22.06.2017 r

Y4eOHO-MEeTOqUYECKHE MaTepHalibl JUIsl CaMOCTOSITEHbHOM pPabOThl OOydJaromMXCS W3
YHUCJIa THBAJUOB | JIUIl C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpenocrasnstorcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM UX 37J0POBBS U BOCIIPUATHS UH(DOPMALIUU:

st mu ¢ HapyIIeHUsIMU 3pEHHUS:

—B MeYaTHOU hopMe YBEITMYCHHBIM MIPUPTOM,
— B JOpMe AIIEKTPOHHOTO IOKYMEHTA,

Jl1st Tl ¢ HapyIISHUSIME CITyXa!
— B reyatHo# (opwme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.
Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-JBUTATENILHOTO anmnapara:

— B reyatHo# dopwme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,
JlaHHbII TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA

00yJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH.

O6p330BaTeJ'IBHLIe TCXHOJIOTHNHU:

MCTOJ HpO6J'IeMHOl"O HN3JI0KCHUA MaTcpuraa,

CaMOCTOATCIIbHOC YTCHUC CTYyIACHTaMU y‘le6H0'MeTOI[I/I‘leCKOI71 n CHpﬂBO‘IHOﬁ JIMTCPATYpPhl U
HOCJ'IGI[YIOH_ICI‘/'I CBO60I[HOI>1 JAUCKYCCHUHU 110 OCBOCHHOMY HWMH MaTrcepualy. I/ICHOJ'IBSOBaHI/Ie,

WIUIFOCTPATUBHBIX ~ BHACOMATCPHUATIOB

C

IIOMOIIIBIO MYHBTHMGHHﬁHOFO O60py,Z[OBaHI/I${.

TexHonoruu JIMYHOCTHO-OPUCHTHPOBAHHOI'O O6y‘~ICHI/I${, IIO3BOJIAIOIIMC CcOo3JaBaThb
HHAUBUAYAJIbHBIC 06pa3OBaTeJ'IBHBIe TCXHOJIOI'HNH.

Hepe‘{I/ICHeHHHC O6pa3OBaTeJ'IBHBIe TCXHOJIOTUH PCATTU3YHOTCS:

- ITPpU YTCHUH JICKIHUHU C UCITOJIB30BAHUCM My.]'[BTHMC,Z[PIﬁHLIX Hpe3eHTaI_II/II\/’II/I

ACMOHCTPAIIUOHHOTO S3KCIICPUMCHTA,

- IIpu JIHAJI0TOBOM (l)OpMe MMPOBEACHU JICKITMOHHBIX 3aHSATHH C HOCTAaHOBKOM U
peUICHUEM HpO6JIeMHBIX N CUTYallUOHHBIX SaHaHHﬁ;
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- IpU MPOBEJCHUU JaOOPaTOPHBIX PadOT BKIIOYAIOIIHUX TIYOOKYIO CaMOCTOSITEIbHYIO
npopabOTKy TEOPETHUECKOTo MaTepuaia, HW3yuyeHHEe METOJUKH TNpOBeIeHHUs paboThl |
TUTAHUPOBAHUSI SKCTIEPUMEHTA.

Jlemoncmpayuonnvlil XumuyecKuti 3Kchepumerm OTHOCUTCA K CJIOBECHO-HArJIS AHBIM
MeToaM 00y4YeHHS U TIO3BOJISIET IPEToIaBaTeNto chopMUPOBATH HHTEPEC K MPEAMETY Y
CTYZIEHTOB, OOYYHTbH WX BBITIOIHATH ONPEIEIICHHBIE ONEPAIIH C BEIIECTBOM, IPHEMaM TEXHHUKH
nabopaTopHOTO 3KcrepuMeHTa. OCHOBHBIE TPEOOBAHHUS, TIPEABSABISIEMBIE K
JIE€MOHCTPAIIMOHHOMY 3KCIIEPHUMEHTY: HarJsIIHOCTh; IPOCTOTA; O€30MaCHOCTD; HAICKHOCTH;
HE00X0IMMOCTh OOBSICHEHHSI SKCIIEPUMEHTA.

IIpu nposedenuu 1abopamopuvix 3auamuti HEOOXOAUMO CO3IaTh YCIOBUS IS
MaKCHUMAaJIbHO CaMOCTOSATEIBHOTO BBIMIOJIHEHUS CTYACHTAaMU JIabopaTopHBIX padot. [losTomy
IIpH MPOBEICHUU JTA0OPATOPHOTO 3aHITHSI PEKOMEHTyeTCS:

1. IIposenenue s3xcnpecc onpoca (B yCTHOM U TECTOBOU (POpME) IO TEOPETUUECKOMY
MaTepuany, HeoOX0IMMOMY JUIsl BBIMOJIHEHUs paboThI (C OLIEHKOM).

2. TIpoBepka MIaHOB BBHITIOIHEHUS JIAOOPATOPHBIX PadOT, TIOJTOTOBIEHHBIX CTYJICHTOM B
pamMKax caMOCTOSITEIbHOU paboThl.

3. Orenka paboTHI CTYJCHTA B TAOOPATOPHH U TIOJYISHHBIX KM PE3YJILTATOB (C OIIEHKOH ).

4. TlpoBepka oTdeTa O BBIMOJHEHHOW JIabOpaTopHO paboTe (C OIEHKOM). JlabopartopHbie
3aHsTUS (pabOThI) MPOBOJATCS MOCIE U3YUYEHUS ONPEeNIEHHOTO pa3siena. B aktuBHol opme
BBITIONTHSIETCS 0Ocykienne nabopatopubix (JIP) u konTponeubix padot ( KP), uro
CTIIOCOOCTBYET aKTUBU3AIUS CTY/ICHTA, TTOBBIIICHNE YPOBHS €r0 MOTHBAIIUU H OTBETCTBEHHOCTH
3a KauecTBO OCBOEHHS 00pa30BaTEIbHON IPOTPAMMBI.

B mporecce mpoBeneHus JIGKITMOHHBIX 3aHATUM W J1a0OPATOPHBIX PabOT MPAKTHUKYETCS
LIMPOKOE HCIIOJIb30BAHUE COBPEMEHHBIX TEXHHUYECKHX CPEICTB (MPOEKTOPHI, MHTEPAKTUBHBIC
nocku, MuaTteprer). C ucnons3oBanuem MHTepHETa OCYIIECTBISIETCS MOCTYN K 0a3aM JTaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.

OtnenbHBIE TEMbl JAUCHUIUIMHBI TPENOJIAraloT pelleHHe TEeCTOBBIX 3aJaHuid U
pacyeTHBIX 3aay. IJTO MO3BOJISIET OCYIIECTBIIATh TEKYIIMA KOHTPOJIb 3HAHMM M YMEHHM MO
JTUCLUILTUHE.

Boinonnenue pacdyeTHo-Tpaduyeckoro 3aJaHus U TOJArOTOBKA JOKJIAAa-TNPE3eHTAluU
MO3BOJISIET B KOMILJIEKCE OLIGHUTh 3HAHUS, YMEHHUS U HaBBIKM (OPMUPYEMBIX IUCHUTUTMHON
npodeccuoHalIbHBIX KoMIeTeHuu. [lpu moaroroBke AOKIAIOB-TIpE3eHTAIUN OOydaromuecs
MIPEJICTaBJISAIOT Pe3yIbTaThl HCCIEA0BAHUS C UCIOIb30BaHUEM nporpamMmMbl Power Point.

WuTepakTuBHBIE U HHPOPMALIMOHHO-KOMMYHUKATHUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH,
UCIIOJIb3yeMble B ayIUTOPHBIX 3aHATHUSX, B COYETAHWU C BHEAYJUTOPHON pabOTON cO37ar0T
JOTIOTHUTEbHBIE  YCIIOBUS ~ (OPMHUPOBAHUS U Pa3BUTUS  TPeOyeMBIX  KOMIICTEHIIUI
oOydaronuxcs, TOCKOJbKY TO3BOJSIOT O0ECleYnTh aKTUBHOE B3aMMOJCHCTBHE BCEX
YYaCTHUKOB. DTH METOIbl CIOCOOCTBYIOT JINYHOCTHO-OPUEHTHPOBAHHOMY ITOIXOMY.

JlJis MHBAIMJIOB U JIUI C OTPAaHUYECHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI YCTaHABIIMBAETCS
0COOBI TOPSAZAOK OCBOCHHS YKa3aHHOW JUCHUIUIMHBL. B  oOpa3oBarenbHOM Ipoliecce
HCIOJIb3YIOTCSL  COIMAIbHO-aKTHBHBIE U pPE(IEKCUBHBbIE METOJbl OOYYeHHUs, TEXHOJIOTHH
COLIMOKYJIBTYPHOU peabuiMTalK C 1IeJbI0 OKa3aHUs MOMOIIM B YCTaHOBJIEHUH IHOJHOIIEHHBIX
MEXJIUYHOCTHBIX ~ OTHOIIEHWH ¢  JAPYTMMH  CTYIEHTaMH, CO3JaHMH  KOMQOPTHOTrO
NICUXOJIOTHYECKOT0 KIUMara B CTyJeHuYeckoil rpymnme. Beleo3HaueHHble 00pa3oBaTelbHbIE
TEXHOJIOTUM JaloT Haubosee 3(p(eKkTuBHBIE pe3ynbTaThl OCBOEHUS AUCIUIUIUHBI C TO3UIUH
aKTyallu3allud  COJEp>KaHUS TEeMbl 3aHSITHUS, BbIPAOOTKH MPOJYKTUBHOTO  MBIIUICHHUS,
TEPMUHOJIOTUYECKON TI'PaMOTHOCTH M KOMIETEHTHOCTH 0O0y4aeMoro B acHeKTe COIMaIbHO-
HAMpaBJICHHOW TMO3WIMU Oyaylmiero CHeruaiucTa, W MOTHUBAllMM K WHHUIMATUBHOMY U
TBOPYECKOMY OCBOEHHIO y4yeOHOro marepuana. PexkoMeHganMM 10  HCIOJb30BaHUIO
WHTEPAKTUBHBIX M MH()OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA OBLITH OCYIIECTBICHbI
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COIJIACHO METOAMYECKHX YKa3aHHsM K TOJ00HOTO ponxa paboram. Pexum npocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

WNupuBuayanbHble KOHCYIBTAMU OOYYaroIUXCs TPOBOAATCS €XKEHEAETbHO B (opme
quanora. s Jun ¢ OrpaHU4eHHBIMA BO3MOKHOCTSAMHU 310POBBS IIPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIBTALIMM C UCIIOJIb30BAaHUEM DIEKTPOHHOM IOYTHI.

4. OueHoYHbIE CPeICTBA LISl TEKYIEr0 KOHTPOJISl yCIeBAeMOCTH H TPOMEKYTOYHOI
aTTecTaluu.

OneHouHBIC CpeNCTBA JUISI WHBAIWAOB M JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI BEIOMPAIOTCS C YIETOM MX WHAUBUAYAITbHBIX TICUXO()U3HUECKAX 0COOCHHOCTEH.

— TpH HEOOXOJUMOCTH HWHBAJIWJAaM W JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH
3JI0OPOBBS MPEIOCTABIISIETCS IOTIOTHUTEIILHOE BPEMS ISl TIOJTOTOBKU OTBETA HA DK3aMEHE;

— NP MPOBEJACHUHN TPOTICTYPHI OIICHUBAHHS PE3yIHTATOB OOYUEHUSI HHBAJIUIOB U JIUIL C
OTPaHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI IMPEAYCMATPUBACTCS UCITOJIH30BAHNE TEXHUYCCKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C UX WHIUBUAYATHHBIMH 0COOCHHOCTSIMU;

— MPU HEOOXOAMMOCTH TSI OOYJAFOIINUXCSI C OTPAHMYECHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI
W WHBAIUAOB TMpOIeIypa OICHUBAHUS pPE3yIbTaTOB OOYYCHHS TIO JUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipomeypa oneHWBaHUS Pe3yIbTATOB OOYYCHUS WHBAIUIOB M JIMI] C OTPAaHMYCHHBIMH
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCIHIUIMHE (MOMIYJIO) TPEAyCMaTpPUBAET TPEAOCTABICHHUE
napopmanuu B (opMax, aJanTUPOBAHHBIX K OTPAHWYCHHUSAM WX 370POBbS U BOCHPHUITHS
nHpopMaLnu:

JIJIst AT ¢ HApYIICHUSIMH 3PCHUS:

— B Ie4aTHOM (popMe YBEITHMYCHHBIM MIPUDTOM,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JIyis U1y ¢ HapyIIEHUSIMH CITyXa:

— B revatHo# dopwme,

— B (hopMe AIIEKTPOHHOTO JTIOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMHU OTIOPHO-JBUTATENILHOTO anmnapara:

— B reyatHo# dopwme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObIThb KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'€HTA
00yJaronuxcs.

4.1.®0H OLIEHOYHBIX CPEICTB ISl MPOBEAEeHUA TEKYIero KOHTPOJISL.

Texyiuit KOHTPOJIb OCYIIECTBISETCS B YCTHOM M MUCbMEHHOM (hopMe Ha JIGKIIMOHHBIX U
1ab0paTOPHBIX 3aHATHIX U BKIIOYAET CIAEAYIONINE BUABI U (POPMBI KOHTPOJIS: BXOIHOM
JMArHOCTHYECKUN TECT, YCTHBIM OMPOC, BHIMOJIHEHUE PACYETHO-TPaPUUECKUX U TECTOBBIX
3a/IaHHM, TTIOJITOTOBKA M 3allMTa TOKIaAa-TPe3CHTAIUH.

Ilpumepnutii nepeuenb KOHMPOILHBIX 6ORPOCOB RO OMOEILHBIM MEeMAM OUCUUNTUHDBL
[lepeyeHs KOMITETCHIIMH (YaCTH KOMIICTCHIINH ), IPOBEPSIEMBIX OLICHOYHBIM CPEJCTBOM:
OIIK-7 - CnocobHoCcmbio NpUMeHams 3HAHUSL MAMeMAmuKy, U3UKU U eCmecmeo3HaAHUs,
XUMUU U MAMEPUATIOBEOECHUsl, MeOPUL YIPAGIEHUS U UHDOPMAYUOHHBIE MEXHOL02UU 8
UHHOBAYUOHHOU OesAMeNbHOCMIU

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas ces3v. Knaccol neopeanuueckux

coeouHeHull

1.TIpeamet u 0OBEKT U3YUCHUSI XUMUHU.
2. [lepeuncnute OCHOBHBIE 3aKOHBI XUMHH
3. HazoBure kiacchl HEOPraHMYECKUX COSAMHEHUN .
5. KBanToBO-MexaHMYECKast MOJIENIb CTPOSHHS aToMa.

12


https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

6.KBanTOBBIE UnCIa NX PUIUIECKUI CMBICIT.
7. ATomHsble s, p, d, f - opOuTanm.

8. IIpuHIMITEI 3aMI0JTHEHHE HIICKTPOHAMHU aTOMHBIX OpOuTaeit
9.ChopMynupyiiTe mepruoandecKuii 3aKoH.

10. Crpoenue nepuoauueckas cuctema snemenToB .M. Menaeneesa.
11.Knaccudukanus snemeHTos ( s-, p-,d-, T).

11. IlepeuncauTe TUIBI XUMUYECKOU CBSI3U.

12.ITonstue o meroae BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX PeaKyuli
Urto Takoe TepMOIMHAMHUYECKas cucTtema’?
Ha3oBute TUIIBI TEPMOTMHAMUYECKUX CUCTEM.
[lepeuncnure QyHKIIUN COCTOSHUSL.
Uro Takoe craHapTHBIE TEPMOJMHAMUYECKHE TTapaMeTpbl 00pa30BaHUs BEIIECTB?
OOBICHUTH BO3MOKEH JIU BEYHBIN JIBUTATEb.
Kakwue peakiium Ha3pIBalOTCS HK30TEPMUUYECKUE U SHAOTEpMHUUEcKUe?
Kak onpenenuTs BO3MOXHOCTb IPOTEKAHUS XUMUYECKON peaKiuu?
Kakue paxkTopsl BIUSAIOT Ha CKOPOCTh XMMHUECKON peakuun?
[Touemy noporocrosimye KaTaIu3aTOPbl HCHOJIb3YIOT B TEXHOJIOTMYECKUX ITPOLECCAX U
SKOHOMUKH MPEIITPUATUN
. Kak , ucnonesyro [Ipuanun Jle-Illarense yBenMUNUTh BBIXO/1A MPOTYKTA B PABHOBECHOM
TEXHOJOTHYECKOM Tporecce?

CoNoOA~LNE

[y
o

Tema 3: Jlucnepcuuvle cucmemsi. Pacmeopul Heanekmpoaumos.

[IpuBeauTe mpuMepsl TUCHEPCHBIX CUCTEM.

HazoBuTte cBoiicTBa (pU3NIECKUX CMECEH M XUMHUECKHX COCTMHCHUM.

OnummuTe CBOKMCTBA pACTBOPOB.

N3 kakux cTaguii COCTOUT NPOLIECC PACTBOPEHHUS.

Kaxkue (hakTopbl BIUSAIOT Ha MPOIIECC PACTBOPCHHUSI?

UeM oTMYarOTCs UaeaIbHbIe PACTBOPHI OT PEAIbHBIX ?

[Touemy BOJIHBIE CTPOUTENBHBIE PACTBOPHI IPU pabOTE 3UMHEE, MOPO3HOE BpEeMs HE
3amep3aror?

NogabkwdpE

Tema 4: Pacmeopwl s1ekmpoaumos
1. Kakue BeriecTBa OTHOCSTCS K 3JICKTPOIUTAM?
2. [Touemy 31E€KTPOIUTHI MPOBOJAT TOK?
3. UeM cHUIIbHBIE AIEKTPOJIUTHI OTIIMYAIOTCS OT CIA0BIX?
4. IToueMy KOHCTaHTa TUCCOLIMALIMU HE MPUMEHUMA K CUIIbHBIM 3JIEKTPOIUTaM?

Tema 5: OxkucnumenvbHo - 60cCManogumenvhvle peakyuu. neKmpoxumuiecKue ceoUcmed
pacmeopos.
1. Kak paccuurtaTs BO3MOKHOCTh npoTekanust OBP?
2. Kak co3nath raibBaHHYECKUN JIIEMEHT, UMes OJMH BU]I MeTaa’?
3. Tlouem Henb3sl MONYYUTH AKTUBHBIE METAJUIBI M3 BOJIHBIX PACTBOPOB
ANEKTPOJUTUYECKUM ITyTeM?

Tema 6: Komnnexcrvie coeounenus. EuOH@OpZQHulleCK(l}Z XUMUAL.
1. Yewm oTiamyarorcs ,Z[BOI\/'IHBIC COJIM OT KOMILJICKCHBIX?
2. HO‘-ICMy KOMIUICKCHBIC COJIU SIPKO OKpaI_HCHHBIe?
3. Kak ONpCACIINTE MAarHUTHBIC CBOICTBA KOMILJICKCOB?
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Tema 7: O6u¢ue ceolicmea memanios u Hememanios. OCHOB8bL XUMUYECKO2O CMpOEeHUsl U

KAAcCUurayus opeanuyeckux coeOuHeHull
1. Tlouemy meTtamisl 61ecTAT?
2. Tloyemy MeTayuIbl IPOBOJAT TOK , @ HEMETAJUIBI - HET?
3. T'nme B mepuoamnueckoit cucreme snementoB [[.M. MenneneeBa HaX0OAsTCSI METAJUIBI U
HEMETaJUIbI?
4. Kaxkwue BemiecTBa OTHOCATCS K OPraHMYECKUM BeliecTBam?

Tema 8: Memoowl ananuza eewecma
1. Uem XuUMUYECKUE METObI aHAITN3A OTINYAOTCS OT QU3NICCKUX U (PU3HKO-
XUMHYECKUX ?

Tecmut no omoenvHbIM Mmemam OUCUUNTUHBL
[TepeueHs KOMIIETEHIMIA (YACTH KOMIIETCHIINH ), TIPOBEPSIEMBIX OIICHOYHBIM CPEJICTBOM:
OIIK-7 - Cnocobnocmbio npumensamos 3HaAHUS MAMEeMamuKy, Qu3uKu u ecmecmeo3HaHus,
XUMUU U MAMEPUATOB8E0eHUsl, MeOpUL YNpasieHus U UHPOPMAYUOHHbBLE MEXHOI02UU 8
UHHOBAYUOHHOU 0esImeNbHOCHU.

Jluacnocmuyeckoe mecmupoganue

Lenb: onpeneneHyre UCXOIHBIX 3HAHUN U 0COOEHHOCTEN MBIIUIEHUS CTYJCHTOB JUIs
KOPPEKTUPOBKHU COJIepKaHus Kypca, POPMUPOBAHUS TPAEKTOPUH 00yUEHUSI.

- XUMHUS U3y4aer ...

- Mons — 9710 ...

- XUMH4YEeCcKOoe BEMECTBO — 3TO ...

- [lepeuncnure 0CHOBHBIE 3aKOHBI XUMUHU.

- VkaxuTe BaKHEUIIINE TEOPUU, COCTABIISIOUINE OCHOBY XUMHUH.

- U3 nepeuncieHHbIX ABJIEHUI BBIOEPUTE TO, KOTOPOE HENB351 OTHECTH K XUMUYECKHIM:
pacTBOpEHUE COJM B BOJI€; CBEPTHIBAHHE KPOBU; B3PBIB TMHAMUTA; pa3/ielieHue N30TOMOB ypaHa
¢ oMot auddy3un.

- [Ipocreitmras (smnupudeckas) Gopmysa yKaspIBaeT ...

- XUMUYECKH 271eMEeHT XapaKTepH3yeTcs

- [lox HOpMaNBHBIMU YCIOBUSMU B XUMUU MOAPA3yMEBAIOTCS CIIEAYIONINE YNCICHHbBIE
3HAYEHUS TEeMIIepaTyphbl U AaBICHUS ...

- CKOJIBKO aTOMOB BOJIOpOJa COAEPKUTCS B 224 11 OyTaHa 1pH H.Y.?

- CKOJIBKO M KaKUX 2JIeMEHTApHBIX YaCTHII 00pa3yloT aToM u3oTona propa °F?

- Onpenenute KBaHTOBBIE YHCIIA, OMUCHIBAIOIINE COCTOSTHUE BaJICHTHOTO AJIEKTPOHA aTOMA
BOJIOPOJIa B OCHOBHOM COCTOSIHUH.

- Onpenenure BaJCeHTHOCTh U CTENIEHb OKHCIECHUS aTOMa a30Ta B MOJIEKYJI€ a30THOM KUCIIOTHI.
- Uto Takoe XUMHUYECKas CBS3b?

- XuMudeckas peakius 00s13aTeIbHO COMIPOBOKAAETCS BbIICTICHHUEM WU MOTJIOIEHUEM
SHEPTruH, MOCKOJBKY ...

- [IpuBeaute hopMynbl COEAMHEHUN, UMEIOIINX a) KOBAJICHTHYIO HETMOJSPHYIO CBS3b, 0)
KOBaJICHTHYIO TIOJIAPHYIO CBSI3b, B) HOHHYIO CBSI3b, T') OJTHOBPEMEHHO HOHHBIC U KOBAJICHTHBIE
CBSI3H.

- [IpuBenuTe mpuMeEpbl SK30TEPMHUUECKUX PEAKLIAMN.

- B kakux equHHIIaX U3MEPSAETCSA CKOPOCTh XUMHUECKOW peakuu?

- OT xakux (paKTOpPOB 3aBUCUT CKOPOCTh XUMHUECKOH peakuun?

- Kakue BemiecTBa Ha3bIBalOT KaTajln3aTopaMu?

- XMMHMUYECKHE PeaKIu, IPOTEKAIOIINE B IPOTUBOIOJIOKHBIX HAITPABJICHUAX, HA3bIBAIOTCA ...
- Kak npurorosurs 100 r 10% pactBopa caxapa?

- DIEKTPOIMUTHI — 3TO JIFOObIE BELIECTBA, KOTOPHIE ...
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- K CHIIBHBIM 2JIEKTPOJIUTAM OTHOCATCH ...

- BoaHbI# pacTBOp COJIM UMEET MISIOYHYIO CPEY, €CIIH COJIb 00pa3oBaHa ...
- Kakue peakium OTHOCST K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BayKHEMIIMM OKHCIUTENSIM OTHOCATCS . ..

- Ha xakue ABa TUIIA MOXHO MOApPa3aACIIUTh BCEC XUMUUYCCKUC Be]l[eCTBa?

OHGHKI/I M0 TCCTUPOBAHUIO IJIA BXOJHOTO AUATHOCTHUYCCKOI'0 KOHTPOJISA HE BBICTABJIAIOTCA,
TaK KaK OH HNpCAHa3HAuUCH MJIA KOPPECKTHPOBKU JICKIHMOHHOI'O KypcCa, JIa60paT0pme 3aHATUH U
HHAUBUAYAJIbHBIX 3aHaHHﬁ C Y4€TOM YpPOBHS NOATOTOBKH CTYACHTOB.

Tecm no mema 1: Beedenue. Cmpoenue amoma u xumuueckas céazv. Knaccol
HeOp2aHUYecKUx coOeOUuHeHUt
1 VYcranoBuTe cOOTBETCTBHE MEXTY POPMYIIOI YaCTHIIBI M €€ AIEKTPOHHON KOH(UTypalUen.

OOPMYVYIJIA YACTULIBI DJIEKTPOHHASA
KOHOUT'YPAIIUA
A) P73 1) 1s?2s?2p®3s23p*
B) P° 2) 1s?25?2p®3s%3p°
B) P* 3) 1522522p®3s?
r) p+ 4) 1s22s22p"
2 I/IO)HHaSI CBSI3b OCYIIECTBIISIETCS B BEMIECTBE, OPMYJia KOTOPOTO
1) H2
2) NaCl
3) Li
4) He
3 YcTaHOBUTE COOTBETCTBUE MEX/TYy Ha3BaHUEM COCITUHEHHS U BUIOM XUMUYECKOM CBSI3U
HA3BAHUWE COEJIMHEHU S BU ]I CBA3U
A) amroMuHUR 1) nonnas
b) xnopun kanbius 2) KOBaJICHTHAs HETOJIIpHAs
B) xmnop 3) KOBaJICHTHAsI MOJISIpHAs
I') ammuak 4) MeTanuecKas

4. VKauTe eMHUIY M3MEPEHHUS KOJIUYECTBA BEIECTBA:
1r
2) Momb
3) kr
4) a.e.m.
5 W3 npuBeNeHHBIX HIXKE GOPMYI COJEi BHIOEPUTE KUCIIYIO COb:
1) K2SOg4
2) NaH2POg4
3) (NH4)2[Fe(S04)2]
4) [(Cu(OH)].CO3

6 .YcTaHOBHTE COOTBETCTBHE MCKAY Ha3BAHUEM BCHICCTBA U KJIACCOM (prl'[HOfI) BCIICCTB, K
KOTOPOMY OHO ITPHUHAJICIKUT.

HA3BAHUE BEILIECTBA KJIACC (I'PVYIIITIA) BEIIIECTB
A) THIPOKCHUT ATFOMUHUS 1) kucnas cosb

b) runpokxap6oHaT KambIws 2) KHcjaoTa

B) cepoBonopo ( pactBop) 3) ocHOBaHUE

I') runpoxcua HaTpust 4) am(pOTEpHBIA THAPOKCH]T

5) cpenHsisi coJib
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7. Ilpu HOpMAJIBHBIX YCIOBHSX 2 MOJIb KHCIOPO/a 3aHUMaeT 00beM (B JINTPax), paBHBIN
1) 11,2
2) 44,8
3) 112
4) 22,4
8. B peakuuto ¢ cepHoii kucnoToi Berynwiio 20 r runpokcuaa HaTpusi. Paccunraiite maccy
obpasosasiieiics cou. (2NaOH + H2SO4 = NaxSO4 + 2H20)
1) 38
2) 35,5
3) 42
4) 46,3

9. Hanmmure ypaBHEHHS peakIliii, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIIECTBHUTH CIICTYIOIITHE
MIPEeBPAICHUS:
Fe — cynsdar xenesa (I1I)— ruapockun xenesa (II1)— Fe 20 3

10. 3amana cremyromas cxeMa MpeBpaneHUui BEIIeCTB:
+X +Y
CO,—>K2CO3— KHCO 3
Onpenenure, Kakhe U3 YKa3aHHBIX BEIIECTB ABJISIOTCS BEMIECTBAMU X U Y.

1) KClI (p-p)

2) K20
3) H2
4) HCI (u36bITOK)
5) CO2 (p-p)
3anumuTe B TaOIUIly HOMEpa BEIOPaHHBIX BEIIECTB O] COOTBETCTBYIOIIUMHU
OyKBaMH.
X Y

Tecm no meme 2: 061/14146 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX peakuuﬁ

1. VYka3zaTh MaTeMaTU4yecKoe BHIPAKEHUE CKOPOCTHU MPSMOM peaKIuu:
3Fe + 4H,0 (r) “*Fe304+4H>
1) v=Kk[Fe]® [H20]*;  2) v =k[Fe] [H0]; ~ 3) 9 =k[H0]*4)0 =
[Fe]’[H201% 5) v = k[Fe] [H20]°
2. YxazaTh BbIpaK€HHE KOHCTAHThHI PAaBHOBECHSI pEaKlIuu
Fe2O3 + 3CO < 2Fe + 3CO2
[Fey0:1[cO]® [EO:-.] [Fel*[co.]® 3lcoal _ 3lcol
DK = e ricoss DK = Teor’ K =t oiicar’ DK = icor’ DK =3icoy
3. Kak u3mMeHHuTCs KOHIEHTpalus Kaxxaoro koMmmnonenta B cucteme N2 + 3Hze» 2NH3z mpu
YBEJIMYEHUU KOHILIEHTPALUHU a30Ta.

1)yBenuuuTcs, [NH3] yBemuuntcs; 2)ymensiiutcs, [NHs] yMeHbIIHTCS;
3)yMeHbBIIUTCA, [NH3] yBenuuutcsi; 4)yBeqHuUTCS, [NH3] ymenbrmres;
5)yMeHbIIUTCS [NH3] He u3menwurcs.

4. Kax nmoBiusieT NOBBIIICHHE AaBJICHHS HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHS B
cucteme: C + HO(mmap) < CO +H>
1) paBHOBecHE CMECTHTCS BIIPAaBO; 2) paBHOBECHE CMECTHTCS BJICBO;
3) paBHOBecHE HE HAPYIITUTCS.
5. Kak noBIMsieT MOHUKEHUE TEMITEPAaTypbl HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHS B
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cucreme:2NO + O 2NO3; AH<(Q
1) paBHOBECHE HE HAPYLIUTCS; 2) PABHOBECUE CMECTUTCS BIIEBO;
3) paBHOBECHE CMECTHUTCS BIIPABO.

Tecm no meme 5: OKuciumenbHo - 60CCMAHOBUMENbHbIE PEeaKyuU. INeKmpoOXUMuiecKue
ce0liCcmea pacmeopoa.
1. K xakoMy TuIly peakiuii OTHOCUTCSI JaHHAs peaKiusi?
KOH+C1, —»KClO3+ KC1 +H20
1) peakiusi MEXMOJICKYJISIPHOTO OKHCIICHUS] — BOCCTaHOBJICHUS;
2) peakiysi BHyTPUMOJICKYJISIPHOTO OKHCICHUS! — BOCCTaHOBIICHUS;
3) peakius TUCIPONOPIUOHUPOBAHHUSL.
2. ATOMBI KaKoro 3JIEMEHTa, U3MEHSS CTETIEHb OKUCIICHUS, OKUCIISUTUCH B PEAKIINU:
Pb(NO3s)2 — PbO + NO2 +O>
1) cBunIa; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPO/Ia.
3. CKoIbKO 3JIeKTpOHOB oTAaeT noH Cr’* B peaxiuu:
Cr¥* +Br; + OH  — Cr0;~ + Br +H,0
1) 1;2) 2;3) 3;4) 4;5)5.
4. CKOJIbKO MOJIEKYJ a30THOM KUCIIOTHI y4acCTBYET B KAUECTBE OKHCIIUTEINS B peaKLUu:
FeS + HNO3—Fe(NO3)3 + S + NO + H,0O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie ocylecTBIsSeTCs peakiysl, MPOTEKAoIIas Mo CXEME:
MnO2+ KC103+ ... =KoMnO4 + KC1 + ...
Kpumepuu oyenxu mecmos:

Cmynenu ypogneii Omauvyumenshvle NPU3HAKU Toxazamens oyenxu

Ocsoenus cghopmuposannol KomnemeHyuu

KoMnemeHyutl

Tlopozoauwiii Obyuarowuiicss 80CNpoU3800Um MePMUHDI, He menee 60 % 6annos 3a
OCHOBHble NOHSIMUS, CNOCOOeH Y3HABANb 3a0anus mecma.
SA3BIKOBbLE SIGNEHUSL

Bazosviu Obyuarowuiics gvlagnsaem 83auUMOCessuU, He menee 75 % b6annoe 3a
Knaccugpuyupyem, ynopsaoouusaem, 3a0aHus mecma

UHmMepnpemupyem, npumMeHaem Ha npaKmuxe
NPOUOEHHBIU MAMEPUAL.

Ipoosunymuiii Obyuatowuiics ananusupyem, oyeHugaem, He menee 91 % 6annos 3a
NPOCHO3UpYem, KOHCHpYyupyem. 3a0anus mecma
Komnemenyusa ne cghopmuposana Menee 60 % 6annos 3a 3a0anus
mecma.

Ilpumepwt 3a0ay u KOHMPOTILHBLIX PAOOM MO OMOETLHBIM MEMAM OUCUUNTTUHBL
[lepeuens KOMIETeHIIMH (4aCTH KOMIETEHIINH ), IPOBEPSEMBIX OLIECHOYHBIM CPEJICTBOM:
OIIK-7 - CnocobHoCmbI0 NPpUMEHAmMb 3HAHUS MAMEeMAMUKY, QU3UKU U eCMeC803HANUS,
XUMUU U MAMepUanrogedeHus, meopuu ynpasieHus U UHGHOPMayuoHHble MeXHOI02Ul 8
UHHOBAYUOHHOL OesimelbHOCHIU.

Tema 1: Beeoenue. Cmpoerue amoma u xumudeckas cea3v. Knaccoer neopeanuyeckux
coeouneHull
Ipumepul 3a0au no meme
1.Kakas Mmacca Maraus BCTyMaeT B PEAKLHUIO C CEPHOI KHCIOTOM, €CITU B pe3ybTaTe peakiuu
BBIAEIWIOCH 5,6 J1 BOJOPOAA IIPH H.Y.?
2.BbruncanTh MOJISIPHYIO Maccy rasa, eciu macca 280 mut ero npu temnepatype 21 °C u
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nasnernu 2.026-10° 11a paBHa 0,65T.

3.Beruncinre MOJSIpHYIO Maccy SKBHBaJICHTa MeTauia, eciau 0,2 T ero BEITECHUIIN U3
KHUCJIOTHI 78 mut Bojiopoa, usmepenHoro npu 17 °C u gaBinenuu 98642 Ila.

4.T'ne conepxutcs 6onpiie Mosekyi: B 1 1 xmopa npu 23 °C u naBienuu 98 500 [Taunu B 1 1
okcyaa yriepoaa npu 55 °C u nasnenuu 10 600 I1a?

Tema 3: Jucnepchule cucmemsl. Pacmeopul He 91eKmpoIumos.
Ipumepul 3a0au no meme
1. B Bozae maccoit 200 r pactBopuiu coiib Maccoi 20 . OnpenenuTb MacCOBYIO I0JTIO
BEIIECTBA COJIM B PACTBOPE, MIPHUHSAB IUIOTHOCTH BOJIBI PaBHON 1T/MIL.
2. OmnpenenuTh Maccy BOJIbI, KOTOPYIO He00XoauMo nprbaBuTh K 220 r. pacTBOpa KHUCIOTHI C
MaccoBoit noneit 80%, uTo0sl moyunts 60% pacTBop.
3. Haiitu maccy meanoro kynopoca CuSQOgs *5H2 O HeoO6xoauMyto A1 TpUroToBiIeHus 1 1
pactBopa , conepkaiiero 10% 6e3BoaHoM conu. [TmoTHOCTE 10% pactBopa 1,084 r/mi.
4. s weritpamusanuu 60 mur HoSO4 otpedoBanocs mo6aButs 20 M 0,3 H menoun KOH.
Omnpenenutb MOJISIpHOCTH pacTBopa HaSO4,

K ¢opmam mnucbMEHHOrO KOHTPOJS OTHOCUTCS KOHMPOAbHAA paboma, KOTopas
SIBJIIETCS OJJHOM U3 CIIOKHBIX (JOPM IPOBEPKHU; OHA MOXKET MPUMEHSATHCS JUIsl OLIEHKH 3HAHUH 10
0a30BbIM M BapUaTUBHBIM JUCIUIUIMHAM BceX IUKIOB. KoHTponbHas paboTa, Kak INpaBuio,
COCTOUT M3 HEOOJBIIOr0 KOJUYECTBA CPEIHUX IO TPYIHOCTH BOIPOCOB, 3a7ay WIM 3a/laHuH,
TpeOYIOMINX ONCKa 000CHOBAaHHOTO OTBETA.

Bo Bpems mpoBepKH U OLIEHKH KOHTPOJBHBIX TUCBbMEHHBIX padOT MPOBOAUTCS aHATIN3
Pe3yIbTaTOB BBHITIOJHEHHUS, BBISABIISIOTCS TUITUYHBIC OMTHOKH, a TAKXKE MPUYUHBI UX TIOSIBIICHHS.
KonTtponpHas paboTa 3aHUMAaeT 4acTh y4EOHOTO 3aHATHSI C pa300POM NMPABUIIBLHBIX PEIICHUI

Ha ClIeyIolIeM 3aHiaTuu. [lepedeHb KOHTPOJIBHBIX pabOT MIPUBEIEH HIDKE.

Tema 1: Beedenue. Cmpoenue amoma u xumuyeckas cesazv. Knaccvl neopeanuueckux
coeouneHull

1. Ckompko T coju 0oO0pa30oBajioCh MPU B3aUMOJCUCTBUU 2,24 JI YIJIEKHUCIOTO Tas3a,
HM3MEPEHHOT0 MPHU HOPMAIbHBIX YCIOBHSIX C THAPOKCUAOM HaTpusi. OTBET MOATBEPIUTE
pacuyéToM 1 Ha30BUTE MOIYYEHHYIO COJIb.

2. KapOonarHas 1ui€HKa Ha MOBEPXHOCTH CTPOUTENBHBIX H3IENUN, W3TOTOBICHHBIX C
WCIOJIb30BAHUEM M3BECTH, Pa3pyILIAETCs BO BIAXKHOM BO3JyXeE, COJEpHKaIIeM U30bITOK
YIJIEKUCIIOro rasza, ¢ oOpasoBanueMm ruiapokapbonara: CaCO3 + H20 + CO2 =
Ca(HCO3)2. Ckonbko Kr ruapokapOOHaTa Kalbliusi 00pa3zyercs mpu pacTBOPEHUH S5
Kr KapOoHaTakaibis. OTBET MOATBEPAUTE PACUETOM.

3. Kakas macca Marnus BCTyIaeT B PEaKIMIO C CEPHOU KUCIIOTOH, €CIN B pe3yJIbTaTe
peaKiuu BbIACTIIOCH 5,6 11 BOJOpOoAa MpH H.Y.?

4. BpluMcauTh MOJISIPHYIO Maccy rasa, eciu macca 280 mi ero npu temmneparype 21 °C u
nasiennu 2.026-10° 11a paBHa 0,65 .

Tema 6. Komnaexchoie coedunenus. bBuoneopeanuueckas xumusi.

1. HazoBuTe KOMIIJIEKCHOE COEAMHEHHE:

[Cu(H20)3 OH]CI, [Pt(NH3)2Cl4],[Cr(H20)4Cl2]Cl , K[ReF7]

YcnoBue 06pazoBaHus BBICOKOCITMHOBOTO KOMILIIEKCA.

Omnpenenuts T rudpuau3anyu no Meroay BC u onrcate MarHuTHbIE CBOICTBA

KOMILTEKCHOTO coenuHenus: [CoFg]*

4., BBIMUCIUTH KPaTHOCTD CBA3H KOMILIEKCHOTO coenHeHns Metogom MO: [Co(NHs)4]*
Kpumepuu oyenku KOHTPOIBHBIX padOT CM. HUXKE.
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Ilepeuens pacuemno-zpaguueckux 3adanuii
[Tepeuens KOMIIETCHIMIN (4aCTH KOMIIETEHIINH ), IIPOBEPSEMBIX OIICHOYHBIM CPEJICTBOM:
OIIK-7 - CnocobHoCmbio NPpUMEHsmMyb 3HAHUSL MAMEeMAMUKY, U3UKU U eCMeCmE803HANUS,
XUMUU U MAMEPUATOB8eOeHUs], Meopul YNpasieHus U UHHOPMAYUOHHbLE MEXHOI02UU 8
UHHOBAYUOHHOU OessMelbHOCMU

Tema 1: Beeoenue. Cmpoenue amoma u xumuieckas cesazv. Knaccer neopeanuueckux
coeouHeHull
OcymiecTBUTH LIETIOYKU IPEBPAILECHUN:
Mg - MgSO4-Mg(OH), - MgCl,
Fe 203— Fe 2(S04)3- Fe(OH)3 - Fe 203
CuO - CuS0O4-Cu(OH),— CuO
Al - Al 2(SO4)3- Al (OH)3;— Na | Al (OH)4|
Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX PeaKyuli
1 OmnpenenuTh CTaHAAPTHYIO SHTAJIBIUI0 OOpa30BaHUS METHJIOBOTO CHHUpPTA, HCXOAS U3
ypaBueHust: CH3OH + 3\2 O2= COzr + H2Ox, eciu TemnoBoit
abdext peakiuu -726,5 kJIx.
2. Mosxer mu ipu Temmepatype 100 °C mpoTtekaTs peakius:
2PH;3+ 407 =P205«+ 3H 20 x?
3. Kax m3menutbcs ckopocts peakiun: 2NO + Oz -> 2NO2, mpu:
a) YMEHbILIEHUH KOHIEHTpaluu B 3 pa3a, 0) Mpu yMEHbIICHUH JaBJieHus B 2 pa3za?
4. Kak MOYXHO CMECTUThL PABHOBECHE B CTOPOHY BBIXO/Ia IIPOLYKTA 2
SOz + O2=2 SOzecnu 3T0 IK30TEpMUYIECKAsT PEAKIUs?

Kpumepuu oyenku KOHTPOJIBHBIX padOT U pacYCTHO-TpaQUICCKUX 3aJaHHI:
MaxkcuManbHOE KOJIHYECTBO OAJJIOB, KOTOPOE CTYJICHTHI MOTYT HOJIYYUTh 33 TIPABHIIBHOE
pereHue oTHOM 3a7auu (3aaHusl), COCTaBIsIET 2 Oana.

Crynenn Bun 3amanus KoanuectBo
YpOBHEH OannoB
OCBOCHHUS

KOMIIETEHIINH

Ilopozcoswiii Konmponvnas paboma Nel OcHOBHBIE TIOHATHS 5-6

3aKOHBI XUMUH
Kontponbnas pabora Ne2 Komniekchble coeOunenusl.
buoneopeanuueckas xumus

ba3zosuviu Koumponvnasa paboma Nel OcHOBHBIC TOHSATHS U 6-7
3aKOHBI XUMUH

Kontposnbaas paGora Ne2 Komnnexchvle coeouneHus.
buoneopeanuueckas xumus

IIpoosunymuii | Konmponvnas paboma Nel OcHOBHBIE TIOHSATHS U 8
3aKOHBI XUMUH

Kontposnbaas paGora Ne2 Komnnexchvle coeouneHus.
Buoneopeanuueckas xumusi

® OIICHKa “3a4TEHO”’ BBICTABJISACTCS CTYACHTY, €CJIM OH NIPAaBUJIbHO ITPUMCHACT TCOPCTUYCCKUC
TIOJIOKCHUS KypcCa IMPU pCHICHUN PAKTUYCCKHUX BOIIPOCOB U 3a/ia4, BJIAACCT HCO6XO,I[I/IMBIMI/I
HaBbIKaMH1 U IpUEMaMH UX BBITIOJIHCHUS U MOJIYYHITI HC MCHCC 5 GaJIOB;

® OIICHKa ““He 3a4TECHO’’ BBICTABIISICTCS CTYACHTY, €CJIM OH HC 3HACT 3HAYUTEIBHOMN YacTu
nporpaMMHOI'O MaT€puraia, B pacquHoﬁ qaCcTHu KOHTpOJ’ILHOfI pa60TBI J0IMYCKACT CYHICCTBCHHBIC
OI_I_II/I6KI/I, 3aTPYAHACTCA OOBSICHHUTH PaCUYCTHYIO 4aCTh, a4 TAKIKEC HCYBCPCHHO, C OOJIBIIMMU
3aTPYAHCHUSIMU BBITIOJIHACT 3aJaHUS WJIHW HE CIIPABJIACTCA C HUMH CAMOCTOSATCIIBHO U IMOJTYUHJI
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MeHee 5 0alloB.

Temul 00K1a0086 013 OUCKyccuu no pazoenam OUCHUURIUHDL
[Tepeuens KoMIeTeHININ (YaCTH KOMIIETEHIINH ), IIPOBEPSEMBIX OIICHOYHBIM CPEJICTBOM:
OIIK-T7 - CnocobHocmulo npuMeHams 3HAHUS MAMEMAMUKY, QU3UKU U eCIMeCMBO3HANUS,
XUMUU U MAMEPUATIO8e0eHUsl, MeopUU YAPAGIeHUs U UHDOPMAYUOHHbIE MEXHOLO2UU 8
UHHOBAYUOHHOU 0essmeTbHOCHU

IToaroroBka oKIaga U €ro 0OCYX/I€HHE HAlpaBJieHa HA YriyOJIeHNEe TEOPETHYECKUX
3HaHUMH, (OPMUPOBAHNE IPAKTUUECKUX YMEHHUI 1 HaBBIKOB IIOMCKa, cOOpa, 00paboTKU, aHAIIN3a
uHpOpManuu.

1. HoBble nokosieHHst HeOpraHMYeCKUX (PYHKIIMOHAIbHBIX MaTEpHAIOB.
BricokoTemnepaTypHble CBEpXIPOBOAHUKH U UX POJIb B PA3BUTHUH HAYKU U TEXHUKH.
Kupakue KpucTasuibl.

CunukaTel U aJTlOMOCHIIUKATBI.

JIérkue cruiassl.

YraepoaucTeie CTaH.

JlernpoBaHHBIE CTAH.

Kepamnueckue matepuasl.

[Tonumepsi.

. Kommnozutel. CBoiicTBa 1 HanpaBIeHUsI UCTIOIb30BAHMSL.

. Matepuaisl, U3 KOTOPBIX U3rOTaBIMBAIOT aBTOMOOUJIb.

. DHeprusi 1 aBTOMOOWITb. [1yTr 5KOHOMHH YHEPTUH.

. HedTp 1 HEPTEemepepaboTKa.

. IlepcrieKTUBBI pa3BUTHS HAHOXUMUMU.

. Koppo3us meranioB. DxkoHomudeckuii ymep6. Mepbl 60pbObI ¢ KOPPO3UEH.
16. IIpoMblinineHHbIE METOABI (PUKCALIMU a30Ta U UX TEPMOJUHAMUYECKOE UIKOHOMHYECKOE
000CHOBaHHUE.

17. IlepcnekTUBBI UCHOJIB30BaHUS TOIUIMBHBIX 3JIEMEHTOB.

18. KorepeHTHOCTh B XUMHUYECKUX PEAKLIUSX.

19. IIpuMeHeHHE paJuOAKTUBHBIX U30TOIIOB B COBPEMEHHBIX TEXHOJIOTUSX.

20. CoBpeMeHHbIE HHCTPYMEHTAIbHbIE METOIbl UACHTU(DUKAIINH BEILIECTB.

© NGO

P i ol el
g~ WM RO

OO6cyx1eHne npeaCTaBICHHBIX 00y4alIUMUCS JOKIIAJ0B IPOXOAUT B (hOopMe JUCKYCCHUHU.
Kpumepuu oyenku noxnanoB i JUCKYCCUU:
HenpasmibHo odopmiieHHas paboTa HEe IPUHUMAETCS

«HeydoeremseopumenvHo» CTaBUTCSI 3a pPa0OTy, TMEPENHCAHHYI0 C OJHOTO WU
HECKOJIbKUX UCTOYHHKOB. PEUYEBOM BKJIAJl OYEHb KOPOTKUM, BHICKA3bIBAHUS HE SICHBI, Y CTY/ACHTA
TPYOHOCTH B Yy4acTUU B Oecejle, OCHOBHOE BBICKA3bIBAHUE HEMOHATHO B CBS3H C OOJIBLINM
KOJIMYECTBOM OIIHOOK B PeUHu.

«Yoosnemeopumenvro» - 3a paboTy, B KOTOPOM HEAOCTATOYHO MOJHO OCBEIIEHBI y3JI0BbIE
BOIPOCHI TeMBI, paboTa HamucaHa Ha 6a3e 0YeHb HEOOBIIIOrO KOJNYEeCTBA HCTOYHHUKOB, THOO HA
0a3e ycTapeBIIMX HMCTOYHHKOB. JIUCKycCHOHHas Tema pacKpbiTa HE TMOJHOCTBIO, CTYACHT
BBITIOJHWJI 33aJjaHUsl JUCKYCCHOHHOW TEeMbl IMOBEPXHOCTHO, B TIpollecce Oecenpl y4acTBYET
PEaKTUBHO, pe4Yb C 3aMUHKAMM, MPENATCTBYIOINIMMH TMOHUMAHHUIO; JOCTATOYHO OO0JbIIOE
KOJIMYECTBO OIINOOK.

«Xopowo» ctaBuTCcs 3a pabOTy, HAMMCAHHYIO HAa JTOCTATOYHO BBICOKOM TEOPETUYECKOM
yYpOBHE, B TMIOJIHOM MeEpe pacKphIBAIOIIYIO COJAEpKAHHE TeMbl pabOThl, C MPHUBEACHHBIM
(akTUYeCKUM MaTepHuaaoM, IO KOTOPOMY CJeNaHbl MpaBUIbHBIE BBIBOJBI M OOOOIICHMS,
MPOU3BE/ICHA YBSI3KA TEOPUU C MPAKTUKOW COBPEMEHHON JEeWCTBUTEIBHOCTH, IPABUIBHO
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opopmieHHyro paboTy. CTyAEHT [IOCTaTOYHO aKTHBHO Y4YacTBYeT B TMpolecce Oecelbl,
BBIPKEHUS MOTYT OBITh HE B3aUMOCBSI3aHbI, HEJJOCTATOUHBIN OBICTPHIN TEMIT PEYH.

«Omauyno» CTaBUTCS 3a pabOTy, KOTOpasi XapaKTEepU3yeTcsi UCIOJIb30BAaHUEM OOJIBIIOTO
KOJIMYECTBA HOBEUIIUX JIMTEPATYPHBIX HMCTOYHWKOB, TJIYOOKMM aHAJIM30M IPUBJICUYCHHOTO
MaTepuasna, TBOPYECKUM TOIXOJA0M K €r0 U3JI0KEHHIO, 3HAHUEM OCHOBHBIX MOHATHH, KaTEropHii
Y MHCTPYMEHTOB XMMHH, YMCHHUEM aHAJIU3UPOBATh U HHTEPIPETUPOBAThH JAHHBIC OTCUECTBCHHON
u 3apyoexHoi mutTeparyphl. CTYIEHT BBINOJHSACT TOJHOCTRIO 3aTaHUs JTUCKyccHH U 0e3
nepepeiBa aKTUBHO CIIOCOOCTBYET IIporeccy Oecepl, pedb B3aMMOCBS3aHA, TEMIT PEYH
€CTECTBCHHBI YMECTHOCTh BBIPAKCHUH, 0€30IMMO0YHBIC BHICKA3bIBAaHUS HA TPOTSHKCHUU BCEH
Oecepl.

TeMbl J1a0OPATOPHBIX PA0OT MO OTAEJBHBIM TEMAM TUCHUTLTAHBI
[Tepeuens KoMIIETCHIIHI (YaCTH KOMIIETEHIINH ), IIPOBEPSEMBIX OIICHOYHBIM CPEJICTBOM:
OIIK-7 - Cnocobnocmbio npumensamos 3HaAHUSL MAMEeMamuKy, Qu3uKu u ecmecmeo3HaHus,
XUMUU U MAMEPUATOBe0eHUsl, MeOpUU YAPABIEHUS U UHDOPMAYUOHHBIE MEXHON02UU 8
UHHOBAYUOHHOU OessmeNbHOCU

Jlabopamopnasn paboma Ne, 1.OcHosHble Kiacchbl HEOPeAHUYECKUX COeOUHEeHU

3HaKOMCTBO C TEXHMKOM 0€30MacHOCTH Npu paboTe B XuMuyeckoil maboparopuu. Ilpu
BBITIOJIHEHUH JTAOOPATOPHOM pabOThl U3y4arOTCsl CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COEJIMHEHUH U CIIOCOOBI UX MOJTyYEHUS.

KonTpomnsHoit padote 1o teme: «OCHOBHBIE MOHATHS U 3aKOHBI XUMHUN
Jlabopamopnasn paboma No2:. Onpeoenenue dx8usaieHma memania’

OBnazeHne TEXHUKOW OKCIIEpUMEHTa M TPOBEACHUS HCCIEI0BATEIbCKON pabOTHI.
Brinonnenue naboparopHoit paboThl OCHOBAHO Ha 3HAHMM 3aKOHOB XUMUU, YMEHUU MPOBOJUTH
pacueT 3KBUBaJICHTa MeTaJula Mo pe3yabTaTaM 3KCIIEPUMEHTAIbHBIX JAHHBIX.

Pemenue 3agay no teme: OCHOBHBIE MOHATHS U 3aKOHBI XUMUHU.
Jlabopamopnas pavoma Ne3. Ckopocmb XUMU4eCKUx peakyuil U XuMmuieckoe pagHosecue

[Ipn BbIMONHEHHH J1aOOpAaTOPHOW  pabOThl  M3y4yaeTcsl 3aBUCHUMOCTh  BIMSHUS
KOHLIEHTpPALIMK Pearupyolirux BELECTB, TEMIIEPATyphl, KaTalu3aTopa Ha CKOPOCTb XUMHUUYECKOM
peakiuu, a TakkKe BIUSHUE KOHIICHTpAIlMM HAa XMMHUYECKOoe paBHOBecue. TecTupoBaHUE Teme
3aHSTHS.

Jlabopamopnan paboma Ned. IIpucomosnenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumpoeanue.
[IpuoOperaroTcs yMeHUs IPUTOTOBJICHUSI PACTBOPOB 3a/IaHHOM KOHIIEHTPALIUU IO

pacueTy Macchl BellecTBa, HEOOXOAUMOW Jisi MPUTOTOBJICHUSI pacTBOpa (MOJsIpHAs, MaccoBas
nonsi). TOYHOCTH NPUTOTOBJICHHSI PACTBOPOB ONPENENAETCS MO W3MEPEHHUIO IJIOTHOCTU
KUJKOCTEH C TOMOINbIO apeoMmeTpa. TUTpoBaHWE MOIYy4eHHOro pacTBopa. O3HAKOMIIEHHE C
TEXHUKOW KHUCIOTHO-OCHOBHOTO THUTPOBAHHUS pPACTBOPOB C HEHM3BECTHOW KOHIIEHTpAIHeH
pactBopeHHoro BeniecTBa. KontponsHas padorta o teme: «PacTBopsi».
Jlabopamopnan paboma Ne 5 Dnekmponumuueckas OUCCoyuayus u 2UOPoIU3 coell.
@opmupyroTcsi yMeHus pabOoThl C pacTBOpaMHU JIEKTPOJIUTOB. M3yudaercs BIUsSHUE
KOHLIEHTPAllMM Ha CMEIIEHHWEe paBHOBecHs ciaboro anekrponuta. [IproOperaeTcsi HaBBIK
onpeznenenuss pH pacTBOpoB coiiell, CMELIEHUE PAaBHOBECHS TMAPOJIM3a COJIeH. 3HAKOMCTBO CO
cBoiicTBaMU Oy(EpHBIX paCTBOPOB.
Jlabopamopuasa paboma Ne 6. OxuciumenbHo-60CCMaHO8UMENbHBLE PEAKYUU.

O3HakoMJIEHHE C PACTBOPAMM THUIIMYHBIX OKUCIIUTEIEW M BOCCTaHOBUTENEH. M3yuenue
YCIOBUIM TNPOTEKaHWsI U Cpelbl Ha MPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM.
Oznakomnenue ¢ tTunamu OBP. CocraBnenue ypaBuenuit OBP: a) merox anexTponHoro 6ananca; 0)
METO/ JJICKTPOHHO-HOHHOTrO OajaHca.

Jlabopamopnas paboma Ne7 dnekmpoxumuueckue ceolicmea pacmeopos. I anveanuyeckutl
S1eMeHM.
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OBnajeHne TEXHUKOW SKCIIEPUMEHTa UM TPOBEACHUS HCCIIENOBATEIbCKON paldoThI:
CO3[aHHE TaJIbBAHUYECKOTO 3JIEMEHTA, KOHIIEHTPAIIMOHHOTO IajbBAHUYECKOIO AJIEMEHTA.
Jlabopamopnas paboma Ne8. Obwue ceolicmea memaios, HeMemaiio8 U ux coOeOUHeHull.

dopMHUpoBaHHE YMEHHUM pabOThl HEMeTaUIlaMU M UX COoeAuHEeHUsMU. HM3yueHue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB HEMETANIOB U UX COEIMHEHUM.

®opmupoBaHue yMeHUM pabOThl ¢ METallaMU IPU UX PAaCTBOPEHHUU B BOJIE, PACTBOPAX
KHUCJIOT, ILeJoYed, MpH CIulaBieHUd. W3yduTh KHCIOTHO-OCHOBHOM U  OKHUCIUTENIBHO-
BOCCTAHOBHTEIIBHBIN XapaKTep BaXXHEUIINX COCIMHEHUN METAJLIOB.

Jlabopamopnasn paboma Ne.9 Xumuueckue memoowl ananuza sewjecms. Kauecmeennvie peaxyuu na
KamuoHbl QHUOHDI.

O3HakoMJIeHHE ¢ XUMUYECKMMHU METOJaMU aHalln3a BenlecTB. KauecTBeHHbIE peakiuy Ha
KaTUOHBI. VI3yyeHHe MpOJyKTOB B3aUMOJCHCTBHS HX C€ KA4eCTBEHHBIMM aHUOHAMHU.
dopmupoBaHuEe YMEHUS IPOBOAUTH KAUECTBEHHBIN aHAJIN3 BEILECTB.

O3HakOMJIeHHME C KA4eCTBEHHBIMH peakUusSIMU Ha aHUOHBI. M3ydyeHue NpOAYKTOB
B3aUMOJICHICTBUS HUX C KAueCTBEHHbIMU HOHamMu. @DOpMUpOBAHHWE YMEHHS IPOBOJIUTH
Ka4eCTBEHHBII aHaJIn3 BEUIECTB.

Kpurepuu orieHrBaHus OTYETOB O Ja0OPaTOPHBIM paboTam:

— OLIEHKAa «3aumeHo» BBICTABISAETCS CTYIEHTY, €CIM OH MpPaBWIbHO MPUMEHSET
TCOPETHYCCKUEC IIOJIOKCHHA KypCa IPU PCIICHHU IMPAKTUYCCKUX  BOITPOCOB, BJIaaCECT
HGO6XOHI/IMBIMI/I HaBbIKaMU M ITPUEMaMH UX BBITIOJITHCHUSA

— OIIGHKAa «He 3aumeHOo» BBICTABISETCS CTYIEHTY, €CIM OH HE 3HAeT 3HAUUTEIbHOU
4acTH MPOTPaMMHOTO MaTepuaia, B JaOOpaTOPHOM MPAKTUKyME TOMYCKAeT CYIIECTBECHHBIC
OIMOKH, 3aTPYAHSICTCS O0BSICHUTh PACUCTHYIO YacTh, 000CHOBATh BO3MOXKHOCTh €€ pean3alliu,
a TaKKe HEYBEPEHHO, ¢ OOJIbIIMMH 3aTPYAHEHUSMHU BBITIOJHAET 3aJlaHUSl WIM HE CIIPABIISETCS C
HUMU CaMOCTOSITENILHO.

4.2 ®oHJ OLIEHOYHBIX CPEICTB ISl MPOBEACHUS IIPOMEKYTOYHON aTTecTaunuu

[IpomexyTouHas aTTecTalus OCYIIECTBIISETCS BO BpeMs IK3aMeHa.

Bormpoch! 1151 TOArOTOBKH K 3K3aMEHaM COCTaBJISIOTCSI B COOTBETCTBUH C COJIEPIKaHUEM
JTUCHMILTUHBI «XUMHUS », IMEIOTCS B paboyeil mporpamMme U BbIAAIOTCA CTYJEHTaM HE MO3/Hee,
4yeM 3a MeCsI] 0 OKOHYAaHUS ceMecTpa. JK3aMeH caaéTes 1o ouneram, yIBepKAEHHBIM
3aBeayroM Kadeapoii.

Bonpocwl ona noozomoeku k Ixzameny
[lepeuens KoMIeTeHIINH (4aCTH KOMIIETEHIINH ), IPOBEPSEMBIX OLIECHOYHBIM CPEJICTBOM:
OIIK-7 - CnocobHoCmbio NpUMEHAmMyb 3HAHUSL MAMEeMAMUKY, QU3UKU U eCMecmE803HANUS,
XUMUU U MAMepuaniogedeHuss, meopuu ynpasieHus U UHGOPMayUoHHble MEXHOI02UU 8
UHHOBAYUOHHOU 0esimeNbHOCU

Tema 1: Bseoenue. Cmpoenue amoma u xumuyeckas ces3v. Kiaccovl neopeanuueckux
coeouHeHull
1.OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. PO XUMUH B HAYUHO-TEXHUYECKOM MpOTpecce.
2.. OCHOBBI KBaHTOBO-MEXaHUYECKOW TEOPUHU CTPOCHHUS aTOMA.
3.KBanToBbIC Uncia. ATOMHBIE S, P, d, f - opOuTamy.
4. TIpuHIUTIBI 3aMI0THEHHUE DIIEKTPOHAMU aTOMHBIX OpOUTAIICH.

5.Ilepnoanueckuit 3akoH. Ilepuonnueckas cucrema sneMeHToB [I.M. Menneneesa.
Knaccudukanus snemenTos ( s-, p-,d-, f).

6. Xumnueckas cBsa3b. [lonsatue o merone BC u MO.

7. KoBanenTtHas cBs3b. CBOMCTBA BEIIECTB C KOBAJIEHTHOM CBS3BIO.

8. MoHHas CBA3b. 9JICKTp00TpI/ILIaTCJIBHOCTB 9JICMCHTOB.
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9..Bonopo/iHas cBsI3b U €€ CBOMCTBA.

10. Ces3p B MeTasnax. CBOMCTBA BEILIECTB ¢ METAJUIMYECKOH CBSA3BIO.
11.Tunsl KpUCTAIIIMYECKUX PELIETOK U CBOMCTBA COEIMHEHUH.
12.30HHas Teopus. [IpoBoJHUKHN TOKA, OJIYIIPOBOIHUKU U JUJIEKTPUKH.
13. MexXMOoNeKyIsipHbIe CHUIIBI B3aUMOICHCTBHSL.

14. OcHoBHBIE KJIaCChl HEOPTaHUYECKUIN COEIMHEHU.

Tema 2: Obwue 3aKOHOMEPHOCIMU NPOMEKAHUA XUMUYECKUX PeaKyuli

15. Tepmoaunamuueckue cucteMbl. DyHKIIUN COCTOSAHUSA. DHTAIBIINS, 3HTPOIINS, BHYTPEHHSS
SHEPrus — napaMmeTpsl COCTOSHUS BellecTB. CTaHJapTHBIE TEPMOIUHAMUYECKHUE TapaMETPhl
00pa30BaHUs BEIIECTB.

16.11epBrIii 3aKOH TEPMOANHAMUKH.

17..Onepreruueckue 3¢ (HexTbl XuMudeckux peakuil. TepmMmoxumuieckue ypaBHeHUs. 3aKOH
I'ecca u ero ucnonb3oBaHue ISl TEPMOXUMHYECKUX PACUETOB.

18.ITonsiTrie 06 sHTponMK. DHTpoNHU (Ha30BOro nepexoa. Bropoil 3akoH TepMOIMHAMUKY.
19.1306apHo-n30TepMuueckuii noreHuuan (3Heprust I m60ca). Hampasnenue nporexkanus
XUMHUYECKUX PEAKIIUH.

20. CkopocTh XUMHUYECKOM peaklny U (GaKkToOphl HA €€ BIUSIOMKE. 3aBUCUMOCTh CKOPOCTH
peakuu OT KOHIEHTpauu. 3aKOH JIEHCTBYIOIINX Macc.

21.. 3aBUCHMOCTb CKOPOCTHU peakiuu oT Temreparypsl. [IpaBuno Bant-I'odda.

22.TloHATHE O TEOPUH AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIrUsl aKTUBALVH.

23.1'0OMOTeHHBIN U reTepOreHHbIN KaTanu3. ABToKkaranus. epMeHTaTHBHBIN KaTalIn3.
24.06patumble U HeoOpaTUMble peakinu. Xumudeckoe papHoBecue. [Ipunnun Jle-1llarense.
Cwmerenue paBHoBecusi. KoHcTaHTa paBHOBecHs U (DaKTOPBI HA €€ BIMSIOLIUE.

Tema 3: Jlucnepcuuvie cucmemsi. Pacmeopul ne snekmponaumos

25. lucniepcHble cucteMbl U ux kinaccudukanus. [lonatus o6 naeanbHbIX U peagbHbIX
pacTBopax.

26. Xumudeckas Teopus pactBopoB JI.M. Menneneera. O01mue cBOCcTBa pacTBOPOB.
27. KonnuraTuBHBIE CBOMCTBA pacTBOPOB 3aKOHBI Payrsi.

28. Ocmoc. 3akon Bant-T'odda. Ocmoc B mpupose. M3otonnueckuit KodhuiueHT.

Tema 4: Pacmeopwl s1ekmpoaumos

29. IIpencraBieHrne 0 MEXaHU3ME 3JIEKTPOJIMTUYECKON TMCCOLMALMY B BOJHBIX pACTBOpax.
Crenens aucconuanuu U GakTopsl Ha €€ BIHSIONINE.

30. 3akoH pazbasnenus Ocanpaa. Koncranra aucconuanuu u ¢GakTophl Ha €€ BIUSIOIINE.
31 Bopa ee pouis B mpupoie. MonHoe npousBeaenre Boabl. Bomgopoansiii nokaszarens ( PH)
pacTtBopa.

32. bydepHbie pacTBOPHI U UX CBONCTBA.

33. [loHsiTHE O TEOPUU CUIIBHBIX IEKTPOIUTOB. AKTUBHOCTD, KOYPPHUIIHEHT

aKTUBHOCTH, HOHHAs CUJIa PacTBOpA.

34. I'unponus coneit. Heobpatumsiii runponu3. CTeneHs U KOHCTaHTa ruAponn3a. BnusHue
TEeMIIepaTyphl ¥ pa30aBIeHUs HAa CTENIEHb THAPOIIN3A.

35. [Ipoussenenue pactopumoctH (I1P). YcnoBus BeimageHus ocaka.

Tema 5: OxucaumenvHo - 60CCMAHOBUMENbHBIE PEeaKyUU. INeKMPOXUMULECKUE CEOUCNEA
Pacmeopos.

36.OKuCINUTENbHO-BOCCTAHOBUTENbHBIE peakinu. Knaccuduxanusi.
37.21eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHJApTHBIMN 3JEKTPOJHBIN MOTEHIIUAI A
(baxTopsl Ha Hero BimstomMe. YpaBHeHue HepHera.

38. 'anpBannyeckuit anemeHT. DJIC rajpBaHUYECKOTO JIEMEHTA.

39.9nekTpoau3 pacmiaa u BojgHoro pactBopa NaCl. 3akonsl ®apajes.
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Tema 6: Komnnekchvie coeounenus. buoneopeanuueckas xumus.

40. CtpoeHre 1 HOMEHKIJIaTypa KOMIUIEKCHBIX COeIMHEHUH d-371eMeHTOB. XMMHUYECKast CBS3b B
KOMILJIEKCHBIX COCIUHCHHIA.

41.Metoa BC o reoMeTpuu ¥ MarHUTHBIX CBOMCTBAX KOMIUIEKCHBIX COEAMHEHUIA.

42.001mas XxapaKTepUCTHKA KOOPIUHAIIMOHHBIX COSIMHEHN OMOMETAIITIOB ¢ OMOJIUTaH IaMH.

Tema 7: Obwue ceovicmea memannos u hememanios. OCHO8bL XUMUYUECKO20 CMPOEHUsL U
KAaccuurayus opeaHuyeckux coeOuHeHull

43. Metaybl. OU3NYECKUE U XUMHYECKHAE CBOWCTBA.

44. Hemetamibl. Dusnyeckue U XUMUYECKHE CBOMCTBA.

45. MeTaiuibl ¥ TEXHOJIOTUH TIOJIYUYEHUS METANTHYECKUX KOHCTPYKIHi. Koppo3us MeTasmios.
XuMHu4ecKasi ¥ JJIEKTPOXUMUYECKast KOppo3usi. MeToIbl 3alIUThl METAJIJIOB OT KOPPO3HUH.

46. OCHOBBI XUMHUYECKOTO CTPOCHHUS M KJIaCCH(PUKAIINS OPTaHUIECKUX COSIUHEHHI.

47. Tlomumeps! 1 onuromepbl. CBONCTBA U OCHOBHBIE XapaKTEPUCTUKH ITOJTUMEPOB.
[IpuMeHeHne MoaMMEPOB B KAYECTBE KOHCTPYKIIMOHHBIX MaTEPHAIIOB

Tema 8: Memoowl ananuza éewiecma

48. MeTo b1 aHANTN3a BEMIECTB: XUMUYECKHEe, (pu3ndeckne U (PU3HKO-XUMUICCKHE METO IbI
CnekTpanbHble METObI aHAIU3A:

49. SIsnenue paaMoakTUBHOCTH. Buibl pajmoakTnBHOCTH. PagnoakTuBHbIe d51eMeHThI. CIToCOOBI
0OHApY)KEHUSI PATMOAKTUBHOCTH

50.HoBbIe HanpaBiIeHUsS] COBPEMEHHON XUMHUU M XUMHYECKOH TeXHOJIOTHH. HaHOTeXHOIOTHH.

IK3ameHayuoHHbLIL Ounem:

OI'bBOY BO «KybaHCcKwit TOCYIapCTBEHHBIA YHUBEPCUTET
Kadenpa obmieit, HeopraHHIeCKOH XUMHUH U HHPOPMAIOHHO-BEIYHCITUTEIBHBIX TEXHOJIOTHA B XUMHH
Hanpasnenue noaroroku — 27.03.05 UnnoBatuka , 2018-2019 yu. ron
JncuurimHa « XuMus»
3K3AMEHAIIMOHHBINA BUIET
1. Csa3b B Metasiax. CBOMCTBA BEIIECTB C METAINIMYECKOM CBSI3bIO.
2 . I'anpBannueckuii snement. DJIC raapBaHUYECKOTO JIEMEHTA.
3. 3adaua: Kak Bo3/eiicTBOBATH HA PaBHOBECHE , YTOO yBEMUIHTH BhIXox mpoaykta 2 SOz + O, =2 SOz,
€CITH 9TO DK30TEpMHUCCKas peaKius?
4. 3aKOHYUTH ypaBHEHHE, COCTABUTH SJCKTPOHHBIN OallaHC U pacCTaBUTh KOIPPHUIIMEHTHI ypaBHEHUS:
KMnO4 + K2SO3+ H20 = MnO2+ ...
3aBenyromuii kagenpoii, mpod. ®.1.0.

Obwue kpumepuu OUeHUBAHUA SHAHUU .

Onenka 3HaHWMl 1O  AMCHUIUIMHE «XHMHS» Ha  JK3aMeHe IpeArnoJiaraer
middepeHInpOBaHHBI MOAXOJ K CTYAEHTY, y4YeT €ro HHIUBHIYalbHBIX  CIIOCOOHOCTEH,
CTENEHb YCBOEHUS M CHCTEMaTH3alliu 3HaHUN ydyeOHOTO Kypca, yMEHHs JefaTh JoKa3aTelbHble
BBIBOJBI M 0000meHHs, (GOPMHUPOBAaHUS  OOIEKYJIbTYpHBIX M  HPO(ECCHOHAIBHBIX
KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJNBKO TIJIyOMHAa NOHMMAaHHS OCHOBHBIX pa3/eioB Y4eOHOMH
JUCUUIUIMHBL, HO M TOCEHIAeMOCTh JIEKIMH M Ja0OpaTOpPHBIX 3aHATUH, AKTUBHOCTh MpHU
YCTHBIX OIIPOCAaX M COJIEPKATEIbHOCTh YCTHBIX OTBETOB.
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«Omauyno» - OUEHHMBAIOTCA OTBETHI, COJCP)KAaHHWE KOTOPHIX OCHOBAaHO Ha TIIyOOKOM
BCECTOPOHHEM 3HAaHUU IIPEJIMETA, OCHOBHBIX 3aKOHOB XMMMM, XUMHUYECKOW HOMEHKJIATYpBI,
oOmye 3aKOHOMEPHOCTH NPOTEKAaHUS PEaKUui, XMMHUYECKHE CBOICTB BEUIECTB M OCHOBHBIX
KJIacCOB  HeopraHuueckux coeauHeHuid. Conepxanue  OwieTa  W3JOXKEH  JIOTHYHO,
apryMEHTHPOBAaHO M B TOJHOM oObeme. OCHOBHBIE TOHSTHSA, BBIBOJABI W 0000IICHUS
copMyIMpPOBaHbl YOEUTEIHHO U JOKA3aTEIbHO NMPABMIBHO COCTABIICHBI YPABHEHUS PEaKIIUH,
peleHa peuIoKeHHas 3a/1a4a.

«Xopowo» - OUEHUBAIOTCS OTBETHl, OCHOBAHHbIE Ha TBEPJOM 3HAHUU I[IpPEIMETa, C
HE3HAYUTENIbHBIMU MpoOeraaMu B 3HAHUAX. BO3MOKHBI HEJOCTATKM B CHUCTEMATU3ALUU WU B
00001IeHny MaTeprana, HETOYHOCTH B BbIBOJAX,. CTYIEHT TBEPJO 3HAET OCHOBHBIC KaTETOPUHU
y4eOHOHM TUCHUIUIMHBI, HO JOIYCKAeT HE3HAUNTENbHBIC OMMOKN MPU COCTABICHUH XUMHUYECKUX
YpaBHEHUI peakuy WIN pPeleHUH 3a/1a4.

«Yooenemeopumenvno» - OUEHUBAIOTCA OTBETHI, KOTOpbIE Oa3MPYKOTCS HA 3HAHMM OCHOB
IpeaMeTa, HO MMEIOTCSl 3HAYUTENbHbIE MPOOeNbl B YCBOGHHM MaTepHualia, 3aTpyJHEHUS B €ro
U3JI0’KEHUU M CUCTEMAaTHU3alluM, BBIBOJbI CJIAa00 apryMEHTHPOBAHBI, B COACPKAHUM JIOMYIIEHbI
rpyOble TeopeTHUYecKue OUIMOKH, IrpyOble OUIMOKH MpPU COCTaBICHUM XMMHUYECKHUX YpPaBHEHMI
peaKkiuy WIK peleHnu 3aay.

«Heyooenemeopumensno» - OLCHHUBAIOTCS OTBETHI, B KOTOPBIX OOHApyKEHO HE 3HAHHE
OCHOBHBIX pa3JeJIOB JUCLUUILIMHBI, COJIEpKAHUE OCHOBHOIO MaTrepuana He YCBOEHO,
0000meHnii 1 BBIBOJOB HeT. CTyAEHT HE MOXKET WM OTKa3bIBaeTCcsl OTBeYaTh Ha
MTOCTaBJIEHHBIE BOIIPOCHI.

OneHOYHBIE CpelncTBa ISl WHBAIMAOB W JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX 0COOCHHOCTEH.

— TpU HEOOXOJVUMOCTH WHBAIUAAM U JIUIAM C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH
3II0OPOBBS MTPEIOCTABIISIETCS IOTIOTHATEIILHOE BPEMsI JJIsl TIOATOTOBKU OTBETA HA DK3aMEHE;

— IIPH TIPOBEICHUM TPOIICYPHI OIICHUBAHUS PE3YIbTATOB OOYYCHHS MHBAIUIOB H JIUI] C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBS TIPEAYCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHANBUAYAITLHBIMUA 0COOCHHOCTSIMH,

— TIpU HEOOXOAMMOCTH TSI 0OYUYAIOMIUXCS C OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI
U UWHBAIUIOB IMpOIeaypa OLEHUBAHHUS pE3yIbTaTOB OOYYCHHS 110 JUCHUILUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa oneHHBaHHUS PE3YJIbTATOB OOYUCHHs] MHBAJIHMIOB W JIMI[ C OTPaHUYCHHBIMH
BO3MOJKHOCTSIMU 3JIOPOBBSl TI0 JUCHUIUIMHE (MOJIYNIO) MpeayCMaTpUBaeT IPEJIO0CTABICHHE
uHpopManui B (QOpMax, aganTHPOBAHHBIX K OrPAHUYCHHUSM WX 3JIOPOBbS M BOCIPHSITHS
nHpOpMaIuu:

J1J1s1 JIMT] C HApYIICHUSIMUA 3PCHHS:

— B MeYaTHO# hopMe YBEIIMYCHHBIM HIPUPTOM,

— B JOpMeE AIIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUIL C HapyIIESHUSIMH CITyXa!

— B reyatHo# opwme,

— B (JOpMeE AIIEKTPOHHOTO JIOKYMEHTA.

Jl5is 11 ¢ HapyIIeHUsIMH OTIOPHO-BUTATENIFHOTO anmnapara:

— B MIeyaTHOH Gopme,

— B JOpMeE FIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA
oOyuaronuxcs.

1. TlepeyeHb OCHOBHOI M JOMOJHUTEILHON YUeOHOI JTUTEPATYPBbI, HEOOXOAUMOIH
AJIs1 OCBOEHMS I CHUILIMHBI (MOZYJIsS).
1.1 OcHoBHast 1MTepaTypa:
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1 T'nunka H.JIL., O0miast xumus [DnekTpoHHbIi pecype]| : B 2-X T. : yUeOHUK yIs
akagemmuueckoro OakamaBpuata . T. 1/ H. JI. I'nmurka ; mox pen. B. A. IlonikoBa, A. B. babkosa.
- 20-e m3x., mepepad. u mom. - Mockaa : FOpaiit, 2018. - 353 c.

Pexxum nomycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2 T'munka H. JI.,00mas xumust [ D1eKTpOHHBIN pecypc] : B 2-X T. : yUeOHHUK yIs
akajgemuueckoro OakamaBpuara . T. 2 / H. JI. I'nunka ; mox pen. B. A. ITonkosa, A. B. babkosa.
- 20-e m3x., mepepad. u mom. - Mocksa : FOpaiit, 2018. - 379 c.

Pexxum nmomycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

1.2 JlonoiHUTE/IbHASI JIUTEpaTypa:

1. I'munka, H. JI. O6mast xumust [ Texct]: yueonuk / H. JI. 'munka; mox pexn. B. A. Tlonkoga, A.
B. babkoga. - 19-e u3n., mepepad. u norm. - Mocksa: FOpaiit, 2014. - 900 ¢ : w. - (bakanasp.
bazoBslit kypc). - bubmuorp.: c. 888. - ISBN 9785991631587 : 624.81. (79 k3)
2.1Ipecc, .A. OcHoBBI 0011IeH XUMHUU [ DIEKTPOHHBIN pecypc| : yued. mocodnue — DIEKTPOH.
nan. — Cankr-IlerepOypr: Jlanb, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035#authors
3.Boasxun B.B.,00mas xumus. 30panusie riassl [ Tekcr] : yauebHOE ocoOue s
cTyaeHToB By30B / B. B. BonbxuHn. - 13a. 2-e, nepepad. u pom. - CII0. [u ap.] : Jlans, 2008. -
378 c. - (YueOnuku i By3oB. CriernanbHas uteparypa). - budmmorp.: c. 335. - ISBN
9785811408313 : 539.00.
4. ®axnemad, bpenu [1., Xumus HOBBIX MaTepHaIOB U HaHOTeXHOJorun [ Teker] : [ydeOHoe
noco6ue] / b. ®axmeman ; iep. ¢ anrn. J[. O. Yapkuna u B. B. YTounukosoii mox pen. 0. 1.
TpetpsxoBa u E. A. 'ynunnna. - lonronpyaueii : Uatemnexrt, 2011. - 463 c., [20] n. w. -
bubnuorp. B koHie rias. - ISBN 9785915590297. - ISBN 9781402061196 : 1944.80.
5.I'yceB A.l. HanoMmarepuabl, HAHOCTPYKTYpPbI, HaHOTeXHOJIOTUU. — M.: ®uzmariut, 2009. —
416 c. Pexxum mocryma: https://e.lanbook.com/book/2173#book_name

JlJ11 0CBOEHMSI TUCIUIUIMHBI MHBATUAAMH U JIMLIAMHU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pPOBbsSI UMEIOTCS U3JIaHUS B JIEKTPOHHOM BHJIE€ B AJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«JIanb» u «tOpaiit».

5.3. llepuoguyeckue u3IaHus:
Kypnan “Xumus u xxu3nb- XXI Bek”

6. [lepeuenb  pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEpHET», B TOM YK CJIe COBpeMeHHbIe MPogecCHOHANbHBIE 6a3bl JAaHHBIX
1 HH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI HEOOXOIHMBIX /IJIsl 0CBOECHHS
AUCHHUILIMHBI (MOIYJIs).
IToptan oTKkpeITHIX AaHHBIX Poccuiickoit @enepepanuu https://data.gov.ru
baza nannbix Hayunoii anekrponnsiii onbmuoreku eLIBRARY.RU https://elibrary.ru/
3. ba3pl nmaHHBIX W aHAIUTUYECKUE MyOIMKAUU «YHUBEPCUTETCKAas HHMOPMAIMOHHAS
cucrema POCCHS» https://uisrussia.msu.ru/

=

o

4.,  XuMHYECKHIi KaTaior: XuMu4yeckue pecypebl Pynera http://www.ximicat.com/

5 Tlopran  ¢yHAaMEHTAIBHOTO XUMHYECKOTO oOpa3oBaHus
Poccuy_http://www.chemnet.ru

6. XuUMUK: CaliT 0 XUMHHM 11 XUMHUKOB http://www.xumuk.ru/

7.  Xumunueckuii cepsep http://www.Himhelp.ru

7.MeTonnyeckue yKazaHus /sl 00y4a0IUXCs M0 0CBOECHHIO I CHMIJIMHbBI
(Moxyas).
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OO1mue peKoMeHIalMH 110 OCYILIECTBIEHHIO CAMOCTOSITEIbHON PabOThI IIPE/ICTaBIICHBI B
METOJMYECKUX YKa3aHHUAX, KOTOpPBIE COCTAaBJIEHBl B COOTBETCTBHM C TPEeOOBAHUAMU

denepanbHbBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BHICIIETO 00pa3oBaHus o 27 u
38 YI'CH. VYTBepxkaensl Ha 3acemanuu CoBera skoHommueckoro gaxynsreta ®I'BOY BO
«KyoI'Y». Ilporokonm Ne 8 ot 29 wmions 2017 r. IlpennazHaueHsl Ui CTYAEHTOB
SKOHOMHUYECKOTO (haKkynbTeTa BCEX CIEUMAIBHOCTEH M HaNpaBJICHUNW TMOJATOTOBKU. Pexum
noctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

Jlj14 BBIOJIHEHUS JTA0OPATOPHBIX pabOT N0 Kypey «XUMUS» U CAMOCTOSATEIbHON pabOThI
CTyJIEHTaMH UCTIONB3YIOTCsE MeTtoaudeckue ykazanusi: KysuemoBa C.JI., CroposkeHko
T.I1../Y4eOHo-MeTOiMUecKOe 1MOoCcOOUe sl JTabOPaTOPHBIX padOT MO0  XUMHH (JIIsSI CTYICHTOB
sKoHOMHYECKOTO (akynprera), Kpacnomap, Kyol'Y, 2017 r.-72 ¢, yTBepKICHHOE  Ha
3acenanuu kadeapsl oomeit, Heoprannyeckor xumuu 1 UBTBX mpotokon Ne7 22.06. 2017 r.,
B KOTOPBIX MIPEJICTABICHBI METOINYECKNE PEKOMEHIAINY TI0 PEIICHHUIO 3a/1a4, pa3HOYPOBHEBBIE
BOIPOCHI U YIIPaKHEHUs, TPOOJIEMHBIE 33/1aHus, JaO0OpaTOpHbIE PaOOTHI.

TeopeTnueckue 3HaHMS 10 OCHOBHBIM paszjienaMmM Kypca «XHUMHS» CTYIEHTHI
MPUOOPETAIOT HA JIEKUUAX U J1a0OpAaTOPHBIX 3aHATUSAX, 3aKPEIUISIOT U PacIIUpPSIOT BO BpeMs
CaMOCTOSITENIbHOM pabOThI.

Jexkyuu — Qopma yd4eOHOro 3aHATHA, LEJIb KOTOPOIO COCTOMT B PacCMOTPEHUHU
TEOPETUYECKUX BOIMPOCOB H3JIaraeMod IUCIHUIUIMHBI B JIOTHYECKH BbIAEpKaHHOU ¢opme. B
coctaB YMM JeKIIMOHHOTO Kypca BKJIIOUAIOTCS: YYEOHUKH KOHCIIEKTHI JIEKIIUN B IIEYaTHOM HJIU
AJIEKTPOHHOM BHJAX; TECThl M 3aJaHUs MO OTIENbHBIM TeMaM Jiekuui. Ha nexkmusx marorcs
CUCTEMAaTHU3UpPOBAaHHbIE OCHOBBI 3HAHHM, W3JAraroTCs IJIaBHbIE MPOOJIEMBbI COOTBETCTBYIOUIUX
pa3fenoB XMMMH, Pa3BUBAETCS TBOPYECKOE MBIIIICHUE CTYAECHTOB M ONpEAEIseTcs Mporpamma
MIPAKTUYECKUX U BHEAYAUTOPHOM CaMOCTOSITEIbHON padOTHI.

Jlekuun mo Kypcy «XuMHUS» TPEIACTABIAIOTCS B BUAE O030pOB C JEMOHCTPALMOHHBIM
HKCIIEPUMEHTOM I10 OTAEIBHBIM OCHOBHBIM TEMaM IPOTPAMMBI.
BaxubeiM  kpurepuem B pa0oTe C  JIGKIMOHHBIM  MaTepUAIOM  SABJISETCA

IIOATr0OTOBKA CTYACHTOB K CO3HATCJIbHOMY BOCITPUATHUIO ImpenoaaBacMoro
MaTcpuraja. HpI/I OArOTOBKE CTyACHTA K JICKIIUH HCO 6XOI[I/IMO, BO-IICPBLIX,
IICUXOJIOTHYCCKN HACTPOUTHLCA Ha IOTY pa60Ty, OCO3HAaThb HeO6XOI[I/IMOCTB €
CHUCTEMATHYCCKOTO BBITIOJIHCHU . BO'BTOpBIX, HCO6XO,I[I/IMO BBIIIOJIHCHHC

MO03HABATEIBHO-TIPAKTHUECKOW  JICATEIILHOCTH HaKaHyHE JCKIUA (mpocMaTtpuBaHue
3aluce TpeIbIAYINeH JeKIMH JUIsi BOCCTAHOBJIIGHHUS B TAMSITH paHee HU3Yy4CHHOTO
MaTepualia; O3HAaKOMJICHHE C 3aJaHUsSMHU ISl CaMOCTOSITEIbHOW pabOThI, BKIIOYCHHBIMH B
MporpaMmy, moA0Op JIUTEPATypHhI).

[MoxrotoBka K  JIeKIMM  MOOWIM3yeT  CTylIeHTa Ha  TBOPYECKyl0  paborty,
TJIABHBIMH B KOTOPOH  SIBIISIFOTCS ~ YMEHHs  CIIyllaTh, BOCHPUHHMATh,  3allHMCHIBATh.

3anuceIBaHNE JIEKIMH —  TBOpYECKHUH MpoIIecc. 3anuce JICKLIUK KpaitHe
BaXHAa. OTO TIO3BOJIIET  HAJOJITO COXpPaHUTb  OCHOBHBIC  TIOJIOKCHHS  JICKIIHH;
CHOCOOCTBYET  MOJJEPKAHUIO BHUMAHUS; CHoCcOoOCTBYET TyqiieMy 3alIOMUHAHUS
Marepuaa.

Hns  sddextuBHOM  pabOTBI € JIGKIMOHHBIM  MaTepHajJoM  HEO0OXOIMMO
3aukcupoBaTh Ha3BaHWE TEMBl, IUIAH JIEKIMH M  PEKOMEHJOBaHHYIO JIUTEpaTypy.

ITocne 9TOro IMPUCTYIIATb K 3alnucu COACPKAHUA JICKIIWH.
B OCI)OpMJ'IeHI/II/I KOHCIICKTa JICKIIUH Ba>XHbIM MOMCHTOM SABJIACTCA
HeO6XOI[I/IMOCTB OCTaBJIATb 10J141, KOTOPBIC HOTpe6YI-OTC$I JJIA 110 CJ'IC,[[}GOH.ICI’I

pa6OTI>I Haa JICKHUOHHBIM MAaTCpUuaioM.

IloaroroBka mokiIama 633preTCH Ha HOI[60pC, HN3Y4YCHUHU, O606H_ICHI/II/I n aHaJIn3eC
HH(bOpMaIlHH N3 Pa3JIMUYHBIX HCTOYHUKOB C HCIIOJIb30OBAHUEM COBPCMCHHBIX TEXHOJIOTHIA.
Pe3yJ'ILTaTOM JaHHOI'O BHJa pa6OTBI SABIIACTCA HY6J'II/I‘{H3H npe3ceHTauus € HCIOJIb30BAHUCM
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nporpammel Power Point. [lonBenenne uToroB mpoBoauTcs B GopMe TUCKYCCHH, TTO3BOJISIONICH
00y4aromumMcst MPOSIBUTH ce0s

Jabopamopusie 3anamus — COCTaBHAs 4acTh y4eOHOIO Ipoiiecca, TpymnmoBas (hopma
y4eOHBIX 3aHATUH, HANPABJICHHAs HA Pa3BUTHE CAMOCTOSTEIBHOCTH YYalIMXCsl U MIPHOOpETeHHE
YMEHUI ¥ HaBBIKOB OSKCIEPUMEHTAIBHONW pabOThl, IO3BOJISIOUIMX CTYACHTaM pa3BHUTh
npo(hecCHOHATBPHYI0 KOMIIETEHTHOCTh, NMPUMEHUTh Ha TPAKTHUKE IOJyYCHHBIE TEOPETUYECKHE
3HAHUIL..

B cocraB YMM 51a0opaTOpHBIX 3aHATHIA BKIIOYAOTCS: METOJIMYECKUE YKA3aHUS TI0
MIOATOTOBKE J1a0OpaTOPHBIX 3aHATHI B MEYaTHOM MJIM 3JEKTPOHHOM BUJAX; IUIAH MPOBEACHUS
3aHATUN C yKa3aHUEM I10CJIEJOBATEIbHOCTH PACCMATPUBAEMBIX TE€M; KpaTKUE TEOPETHUECKUE U
METO/JMYECKUE MaTepHalibl [0 KaXKIOM TeMe, MO3BOJISIIOIIUX CTYAEHTY O3HAKOMUTBCS C
CYITHOCTBIO U3y4aeMbIX BOIIPOCOB.

I[Ipy noxaroroBke Kk JabopaTopHbIM  paboTamM  CleqyeT  HCIHOJIb30BaTh  BCHO
peKoMeHI0BaHHYI0 JuTeparypy. [Ipexnae Bcero, cTyleHThl JOKHBI YSCHUTBH INPEASIOKEHHBIN
IUTaH 3aHATHS, OCMBICIUTH BBIHECEHHBIE MJIi OOCYKIEHHS BONPOCHl, MECTO KaxJ0ro U3
BOIIPOCOB B PACKPBITHUM TEMbI CEMHHAapa. B mporecce NoAroToBKM K CEMUHApy 3aKpEIUISIIOTCS U
YTOUHSIIOTCSL YK€ M3BECTHbIE U OCBaMBAalOTCS HOBble Kareropuu. CTankuBasChb B XOJE
MOATOTOBKM C HEJOCTATOYHO MOHSTHBIMH MOMEHTAaMH TEMbl, CTYIEHTHl HaXOAAT OTBETHI
CaMOCTOSITENIbHO WM (PUKCHPYIOT CBOM BOIPOCHI JUIsl TIOCTAHOBKM M YSICHEHUS UX HA CaMOM
ceMHUHape.

Ha mnepBom »5rTame mnoJAroToBkH K JlabopaTOpHBIM paboTam cieqyeT BHHMMATEIbHO
MPOYUTATh KOHCHEKT JIEKIMH, W3y4UTh JIEKUMOHHBIM MaTepuajn, MpoOiieMbl U BOIPOCHI,
OCBEIIAaBIIIMECS Ha JIEKIMOHHBIX 3aHATUsIX. [Ipu 3TOM BaKHO 0OpaTUTh BHHUMaHUE Ha Hay4yHbIE
KaTeropuu, MOHITHS, ONpeAeNeHUs, KOTOPbIE UCIOIB30Bal JEKTOP JUIsl PACKPBITUS COACPKAHUS
teMbl. [lociie BHUMATENbHOTO M3Y4eHUs KOHCIEKTa JIEKIMM U YSICHEHHSI CMBICIIA U COIEpKaHUs
OCHOBHBIX TMOHSTUA U BOINPOCOB TEMBI MOXKHO OOpamarbcsi K HAay4YHO-TEOPETUUECKOMY
M3YYEHHUIO MaTepHalia 1o JaHHOU TeMe, mpobiiemMe.

Bo Bpems nabopaTopHbIX 3aHSATHH MpenojaBaTelb OINpAlIUBAaeT CTYACHTOB IO
BONIpOCaM, 3aJaHHBIM Ha JaHHOE 3aHsTHE. Bompockl OOBSABISAIOTCA MpernojaBaTesieM Ha
MpEIbIAYIIEM CEeMHUHApCKOM 3aHSATHH W, KaK MPaBUJIO, OHU KOPPEITUPYIOTCS C BOIMpPOCaMH,
COJIep’KallUMKCS B COOTBETCTBYIOIICH TeMe yd4eOHON mporpammbl, HO IpPENoAaBaTelb BIPaBe
3a/laTh U HEKOTOpbIE APYrHe BOIPOCHI, OTHOCSIIUECS K M3y4yaeMOUl TemMe U yKa3aTh, Ha 4TO
CTYIEHTaM cJeayeT 00paTuTh 0co000e BHUMAHHE MIPU MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

JlabopaTopHbIC 3aHATUST MOTYT MPOBOJIUTHCS MPU AKTUBHOM y4YacTHUU BCEX CTYIACHTOB.
B Takmx ciydasx y KaXKIOTo CTyJCHTa WUMEETCS BO3MOYKHOCTH IPOSIBUTH CBOW IO3HAHUS:
JIOTIOJTHATh OTBEYAIOIIMX, HE COIIANIATHCS C HHUMH, BBICKA3bIBaTh aJbTCPHATUBHBIC TOYKHU
3peHHsT W OTCTaWBaTh HX, 3aJaBaTb WM BOIPOCHI, TNpeaIarath s OOCYXKICHHS HOBBIC
pOOJIEMBI.

[IporpaMmoii TUCHHMIUIMHBI TPEIYCMOTPEHO BBIOJHEHHE IPAKTHYECKOTO 3aaHus:
peleHus 3a1a4, TeCTOB. BaKHO MOMHUTh, YTO PEUICHUE KAXIOH 3a7a4u WU IpuMepa HYKHO
cTapatbCsi JOBECTH JI0 KOHIA. [0 HepeneHHbIM WM He JI0 KOHIA MOHATHIM 3a/ladyaM M TeCTaM
00s3aTeNFHO MPOBOATCS KOHCYIbTAIIMU TIPETIo1aBaTersl.

Brimonnenue pacuerHo-rpadudeckoro 3ananusi (PI'3) Gasupyercs Ha MCHOIB30BaHUU
nocratouHoro obwema (aktuueckoro Marepuana. Ilepen Bemonnenuem PI'3 HeoOxommmo
CaMOCTOSITENILHO MPOPadOTaTh COOTBETCTBYIOIIUE Pa3/ieibl PEKOMEHIYeMOM JTUTEepaTyphI.

Otuer 10 J'Ia60paT0pH01>i pa60Te COACPIKUT TCOPCTUUCCKYIO M DKCIHCPUMCHTAJIIbHYIO
4JacTb. B TeOpeTquCKOﬁ YJaCTHU U3JIAraroTCd TCOPCTUUCCKHUE OCHOBBI HM3YYaCMbIX XUMHUUCCKUX
IIpONLECCOB. B BKCHepHMCHTaHBHOﬁ YaCTu NOPUBOAUTCA 1CJIb, HA3BAHHUC ©W MCTOIAWKA
BBIINIOJIHCHUSA XUMHYCCKOT'O OIIbITA. HpI/I HCO6XO,Z[I/IMOCTI/I MMPUBOAATCA paC‘-IéTBI N COCTaBJIAIOTCA
YpaBHCHUA XUMHUUYCCKUX peaKI.IHfI. B KoHIIe Ka)XI0r0 OmnbITa (I)OpMyJII/IpyeTC}I BBIBO/.
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Camocmoamenvuan padoma. CamocrosiTenbHas padoTa MPOBOIUTCS C  IENBIO

3aKpeIUIeHUs] M CHUCTEeMAaTH3alUU TEOPETHUECKHX 3HAHHWH, (OpMUPOBAHMS TNPAKTHUYECKUX
HaBBIKOB 10 MX MPUMEHEHHIO NPU peIIeHUH NpOPecCHOHATBHBIX 3a/Ja4 B BBIOpaHHOU
MpeIMETHOM 00JIacTH.

CamocrosTenpbHas paboTa BKIIOYAET: MpopabOTKy M TOBTOPEHHE JIEKIIMOHHOTO
MaTepuala, Marepuansa ydeOHOW H HAyYHOW JIUTEpaTyphl, MOATOTOBKAa K JabOpaTOpHBIM
3aHATUAM, HNOATOTOBKY K PCHIICHHUIO 3aJad W TCCTOB, IMOATIOTOBKY IIOKJ’IaIIOB-Hpe?:eHTaIIHfI,
IIOJATrOTOBKY K IIPOMEKYTOYHON aTTECTALIUN.

I[JI?I IIOATIOTOBKHM K JICKIIUAM H€O6XOI[I/IMO HN3YUYUTb OCHOBHYIO W OOIOJHHUTCIBHYIO
JUTCparypy I10 3asBJICHHOM TeMe M O6paTI/ITI> BHUMaHHMEC Ha TC€ BOIIPOCBI, KOTOPLIC
MPEJUIAaratoTCsl K PACCMOTPEHUIO B KOHIIE KXKJIOW TEMBI.

KoHTposs 3a BBHINMOJIHEHHEM CaMOCTOSATENBHON pabOTHl TPOBOIUTCS TPH H3Y4EHHUH
Ka)/I0M TeMBI AUCIUIUINHBI Ha Ta00PAaTOPHBIX 3aHATHSX.

B xome caMOmoAroTOBKM K JIaOOPAaTOPHBIM 3aHSATHSM CTYACHT JIOJDKEH H3Y4UTh
COOTBETCTBYIOIIMN pa3zien ydeOHHKa, KOHCIEKT JEeKIUI U onmucaHue J1abopaTopHOUl paboThl B
y4eOHO-METOANIECKOM TTOCOOHH IS JTAOOPATOPHBIX PadOT MO XUMUH.

JlrobGass maGopaTopHas paboTa BKIIOYAET TJIIYOOKYHO CaMOCTOSITENIBHYIO TPOpPadOTKy
TEOPETHUYECKOTO MaTepHaja, U3y4eHHe METOJIUK MPOBEICHHUS W TUIAHWPOBAHHE DKCIIEPHMEHTA,
OCBOCHHE W3MEPHUTEIBHBIX CPEICTB, OOpaOOTKYy W HMHTEPIPETAIUI0 AKCIEPUMEHTATBHBIX
naHHBIX. OTYeT 1Mo J1abopaTOpHO paboTe COACPKUT TEOPETHUECKYIO M IKCIEPUMEHTAITHHYIO
9acTh. B TeopeTHuecKoi 4acTH H3IIararoTcsi TEOPETUYECKHE OCHOBBI M3YYaeMBIX XUMHUYECKHX
mnpoueccoB. B skcnepuMeHTanbHONM YacTH NPUBOJUTCS I1eNb, Ha3BaHWE U METOJUKa
BBITIOJIHEHUS] XUMUYECKOTo omnbITa. [Ipy HeoOX0MMOCTH MPUBOIATCS Pacu€Thl U COCTABISIOTCS
YpaBHEHHUS XUMHUYECKUX peakuuii. B KoHIe kaxa0ro onbita GopMyIupyeTcsl BIBO/.

Boinonnenue nabopaTopHbIX paboOT CTyA€HTaMU JIOJDKHO YAOBJIETBOPATH CIIETYIOIIUM
TpeOOBAHUSM:

. CTYIEHTBI JOJLKHBI IOHUMATh CYTh OTbITa (SKCIIEPUMEHTA) U 3HATh MOCIIEI0BATEIbHOCTD
BBITIOJIHEHUS OT/JIENIbHBIX OTepaluil o0 HHCTPYKIINY;

* coOmoaaTh J03UPOBKY PEAKTUBOB U IIPaBUiIa pabOThl C HUMU;

*  yMeTh cOOMpaTh MPUOOPHI IO PUCYHKAM (CXeMaM) U IPaBWIBLHO padoTaTh ¢ HUMU;

*  HEYKOCHHUTEJIbHO BBIMOJHATh IpaBUia TEXHUKUM OE30MaCHOCTH MpU OOpalieHUH C
o0opynoBaHueM, NpudbOpamMu U PeaKTHUBaAMU;

*  TpaMOTHO O(OPMIISITH OTYET O MPOBEACHHON SKCIIEpUMEHTAIbHOM paboTe.

[Ipu 3amure 1abopatopHOil paboOTH (caue OTYeTa O €€ BHIINOJHEHHH) CTYICHT J0JKEH YMETh
OOBSCHATH IIeNH, 33/a4, XOJ NpPOBEJCHHsS pabOThl, €€ pe3ylbTaThl, CACIAHHBIC BHIBOJBI, a
TaKk)kK€ OCHOBHBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH HCHOJB3yeMoro obopymnoBanus. B mpouecce
MIPOBEJICHUS OIMBITOB CTYACHTHI PACIHIMPSIOT CBOU MPEJICTABICHUS O BEUIECTBAX, UX CBOWCTBAX,
COBEPIICHCTBYIOT IPAKTUYECKUE YMEHHUS.

[ToaroToBka moKjIana-mpe3eHTAMM — 3aKPEIieHHEe TEOPETHMYECKUX OCHOB U IPOBEpKa
3HAHWUN CTYIEHTOB IO BOIIPOCAM OCHOB M MPAKTHUECKOW OpraHu3alliy HaAyYHBIX HCCIEI0BAHUM,
yMEHHUE MoAOHpaTh, aHATU3UPOBaTh M 0000IIaTh MaTepHajbl, PACKPBHIBAIOLINE CBSA3H MEXKAY
Teopuell u npakTukoi. [loaroToBka npe3eHTaluu npeamnoaaraeT TBOPYECKYI0 aKTUBHOCTh

cirymareis, YMCHHUC pa60TaTB C HHTepaTypOﬁ, BJIaJACHUC MCTOAaMHU aHaJlu3a JaHHBIX H

KOMIIBIOTCPHBIMHU TEXHOJIOTHAMUA UX pCain3alluu.

HCHOJ’ILSy}OTCH KOHCIICKT J'ICKI_II/II\/’I, PEKOMEHAYyEMas JINTEpATypad, HHTCPHET PECYPChI

BaxHelmnM 3J1EMEHTOM CaMOCTOSTEILHOMN pa6OTBI ABJISICTCS NIOATOTOBKA K PECIICHUTO

3aa4 UM TCCTHPOBAHMUIO. 9TO0T BUJI CaMOCTOSTEIbHOM pa60TBI IIO3BOJIACT yTJ'IY6I/ITL

TCOPCTUYCCKHUEC 3HAHUA U PACIHIUPUTH HpaKTI/I‘-ICCKI/Iﬁ OIIBIT CTYACHTA. TCCTI/IPOBaHI/IC ABIIACTCA

HHCTPYMCHTOM MNPOBCPKU 3HAHUA B 1/13yqaeM0171 oOactH. HpI/I IMOATOTOBKEC K PCHICHUIO TCCTOB
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HE00X0AMMO MPOPadOTaTh OCHOBHBIE KATETOPHUS M MOHATUS AUCUUILUIMHBI, 0OpAaTUTh BHUMaHHUE
Ha KJIIOYEBBIEC BOIIPOCHI TEMBI.
HTOroBelii KOHTPOJIb OCYLIECTBIISICTCA B BUIE IK3AMEHA.

Loo20mogKa K IK3aMEHY

K sk3ameHy CTyJIeHT IOIycKaeTcsl IpU YCIOBUU BBINOJIHEHUS y4€OHOIO IJ1aHa:
®  IIOCCIICHHE JICKIIUT;
e  BBINOJHCHUE U 0(hopMIIeHUE JTA00OPATOPHBIX PaboT;
e  BBINOJHEHNE HHAUBUAYAJIBHBIX 3aJJaHUM JUIsI CAMOCTOSATEIbHON paboThI;
e  OTY€T U 3aIKTa Ja00PATOPHBIX 3aHATUH.

Bormpocs! 11t MOATOTOBKM K 3K3aMEHaM COCTAaBJISIOTCSA B COOTBETCTBUU C COJIEPIKaHUEM
JUCHMIUIMHBI «XUMHS », UMEIOTCA B pabodell MporpaMMe M BBIJAIOTCS CTYJEHTaM HE MO3IHEE,
4eM 3a Mecsl] J0 OKOHYaHHs ceMecTpa. OJK3aMeH cAaércsi Mo OwmiieraM, YTBEpKAEHHBIM
3aBeNyIOIINM Kadeapoi U MOoANMCAHHBIM 3K3aMEHAaTOPOM. BUJIeT conep uT ABa TEOPETUUECKUX
BOompoca M JBe 3ajauyd. lIpu NOAroToBKE K 3K3aMEHY O0O0S3aTENIbHO HE TOJIBKO IMOBTOPATH
JIEKIMU, HO U U3y4aTb MaTepuall Mo yueOHMKaM B COOTBETCTBUHU C YKa3aHMSIMH, CAETaHHBIMU
npenojaBaTesieM Ha Jiekuusax. [loMuMo Toro, cienyer BHUMATENbHO M3Y4UTh U 0(OpPMIICHHbBIE
nabopaTopHbIe PaOOTHI.

B ocBoeHMM IMCHUIUIMHBI MHBAIMIAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHUE HMMEET WHIUBUAyalbHas ydeOHas paldoTa (KOHCYJIbTallMH) —
JOTMOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

WunuBuayanbHble KOHCYJIbTAMM MO TPEAMETY SBISIOTCS BaKHBIM  (aKTOpPOM,
CIOCOOCTBYIOIIMMH ~ MHIUBUAyaIM3allMd OOY4eHHS M YCTAHOBJIEHHUIO BOCHUTATEIBHOTO
KOHTAKTa MEXJy MpernojaBareneM U 00ydJaroluMcsl MHBAJIMIOM WIN JIMIIOM C OTPaHUYE€HHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI.

8. IlepeyeHb MH(POPMALHMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX IPH OCYLIECTBJIEHHH
00pa30BaTeJIbLHOI0 MPOLECcCca MO AMCHUIIMHE (MOAYJII0) (MIPU HEOOXOAUMOCTH)
8.1 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecedeHmsl.
B npouiecce ocBoeHHs IUCHMIUIUHBI  HUCIIOJIB3YETCS CIEAYIOIIEee
nporpammuoe obecneuenue: MicrosoftWindows 8, 10,Microsoft Office  Professional Plus

8.2 IlepeyeHb HHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

OOyuarommMcest J0JKeH ObITh 00eCIeveH JOCTYI K COBPEMEHHBIM PO eCCHOHATBHBIM

0a3aM JaHHBIX, MPO(HECCHOHAIBLHBIM CIIPABOYHBIM U IOUCKOBBIM CHCTEMAaM:
DnexTpoHHO-0ubnuoTeunas cucrema (3bC) BOOK.ru,
DnexTpoHHas 6ubnnoreynas cuctema "YHuBepcurerckas oubiarnoreka ONLINE",
DnekTpoHHas 6ubnuoreynas cucrema "FOpait",
crpaBo4HO-IpaBoBas cuctema «Koncymnprant [Tmrocy (http://www.consultant.ru),
Onexrponnas oubnmmoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuanbHo-TexHHYecKas 0a3a, Heo0OXoAMMAs VISl OCYIIeCTBJIEHHUS
00pa3oBaTeILHOr0 MpoIecca N0 JMCUMILINHE (MOYJII0)

MaTepI/IaHBHO'TeXHI/I‘leCKOC obecrnieueHue JAUCHUITITTMHBI

Ne Bup pabot
(MOyJsl) M OCHAIIIEHHOCTh
1. | Jlexunonnsle VYuebHas ayquToOpHs Ul IPOBEIEHHS 3aHATUH JIEKIIHOHHOTO
3aHATUA tuna 4039 , xopn. JI (ynuua CraBpononbckas, 149), ocHameHnHas

yueOHOI1 MeOenbIo, MPE3eHTALMOHHON TEXHUKOU (TIPOEKTOP
Epson EB-4651) 1 cooTBeTCTBYIOIIUM IPOrpaMMHBIM
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o0ecrieueHrEeM
(ITO) nns GecipoBOAHON KOMMYHUKAIMH C
IPOEKTOPOM (IocTaBisieMoe B koMIuiekre) Epson

Projection.
2. | JlabopatopHbie VYuebnas naboparopust mo xumuu — aya. 439, kopr. C (ynuma
3aHATHA Craspomnonsckas, 149), ocHalieHHass KOMIUIEKTHBIM

71a00paTOPHBIM 000y IOBAHHUEM:

Hlkad BeITsDKHONM wWHB. Nel30051300277, mxkad BBITSDKHOM
nepeBsiHHbIE WHB Ne 130051316345, pH-merp leki uuB. Ne
000001316190, Becer nadoparopasie ACOMIJW unB.
Nel130051316251, XOJIOIHJILHUK "Unpe3ut" HHB.
Ne130081315415, mkad cymweseii 1IC-80-01 CITY wuHB.
Ne000001316190, mmutku snexkrpudeckue uHB. Ne000001316190,

Ha0OPBI XUMUYECKOM MOCY/Ibl U PEAKTUBOB.

VYyeOnas naboparopus no xumuu — aya. 430, kopmn. C (ynuua
Craspomnonnckas, 149), ocHalieHHass KOMIUIEKTHBIM
1a00pPaTOPHBIM 000PYOBAaHUEM:

Mkad BeITsDKHON nepeBsHHBIE MHB Ne 130051316346, pH-
Mmetp leki maB. Ne 000001316190, pH-merp Dkcmepr-001-1,
6azoBeiii uHB. Nel40051316164, Becwr maboparopubie Leki
B6001 unB.

Ne000001316190, mixkad cymmmteabri [1IC-80-01 CITY uHB.
Ne000001316190, miutku snexkrpudeckue uHB. Ne000001316190,
Ha0Opbl XMMUYECKOH MOCY/Ibl M PEaKTHBOB.

3. ['pynmoBeie Aynutopus 205H.

(MHIUBUIYaTIbHBIC)
KOHCYJIbTallH

4. Texymmmit VYuebnas madoparopus mo xumuu — aya. 439, xopi. C (yauna
KOHTPOJIb, CraBpomnonbckas, 149), ocHamnenHas yueOHOH MeOeIbIo
MIPOMEXKYTOUHAS
aTTecranus
5. CamocrositenpHas  |Aynutopus 213a, 218a
pabota

prr[l'[OBbIe (I/IHI[I/IBI/II[yaJ'IbHBIe) KOHCYJIbTAllUH, TCKYH_[I/Iﬁ KOHTPOJIb U ITPOMEKYTOUHAS aTTCCTANA
IMPOBOAATCA B ayAUTOPUAX B COOTBETCTBUHU C PACIIUCAHUCM.
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