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1. Hesn u 32124y M3yYeHHUS TUCIHUIIHHBI (MOTYJIfA)

1.1 Ileab ocBoOeHUS JUCHHUILIAHBI
[lenpt0o OCBOCHUS TUCHUILUIMHBI SIBISICTCS (OPMUPOBAHUE Y CTYJICHTOB: 0O0IIero
MPEJICTaBICHUSI O XUMHH, POJIM M MECTE€ €€ B €CTECTBO3HAHUU, MHUPOBO33PECHUYCCKOMH,
OOIIETCOPETHUECKON M METOAOJOTMYEeCKOH 0a3bl JUIsl W3Y4EHHUsT OCHOBHBIX M CIICIHATHHBIX
€CTeCTBCHHOHAYYHBIX TUCITUTIIVH.

ChopmupoBaTh 3HaHHS OCHOBHBIX IIOHSATHH H 3aKOHOB XHMHH, CBONCTB
BOKHEHIIIMX BEIIECTB, OKPYKAIOIIMX YEIOBEKAa B ITOBCEIHECBHOH >KU3HU, MPHUPOJIC,
MIPOMBITIIJIEHHOCTH, TOHUMAaHWUE CYTH XUMHYECKUX IMPECBPaACHUH.

1.2 3agauu AUCHUILIMHBI

CdopmupoBars y CTyJAEHTOB:
¢ 3HaHWE OCHOBHBIX 3aKOHOB XUMUH, 3aKOHOMEPHOCTEH MMPOTEKAHHS XUMUYECKHUX TTPOILIECCOB;
® AHATM3MPOBATh U KJIACCH(PUIIMPOBATh XUMUYECKHE CHCTEMBIU MPOTEKAIOUINE B HUX PEaKIIH;
e yMEHHUE TPE/ICKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHHS MXCTPOCHUS U IPHUHITUIIOB
XUMHYECKHUX MTPEBPaICHHIA;
e IIpe/ICTaBIIeHUEe O HanboJiee TIIABHBIX JIOCTHKEHUSIX U MPoOIeMaxCOBPEMEHHON XUMUH, e
MPAKTHYECKUX BO3MOKHOCTSIX;
® HaBBIKM DKCIIEPUMEHTAIBHOW PabOTHI B JIA0OPATOPUH;

1.3 MecTro qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JuctumnnuHa « XUMHES» OTHOCHUTCS K 00s3aTeNbHON YacTH, (POPMHUPYEMOU ydacTHUKaAMU
oOpasoBatenbHbIX OTHOmeHH brmoka 1 "Jlucummumnel (Momynau)" ydeOHOTO IUTaHA TIO
HarnpaBiieHnto noarotoBku — 05.03.02 T'eorpadms (OakanaBpuar) 6a3upyeTcsi Ha IIKOJBHBIX
3HAHUAX Kypca XUMUH, (PU3UKHU (Ta30BbIC 3aKOHBI, CTPOCHHUE aTOMa U Jp.) .

JlanHasi AMCUMIIIMHA SIBJISIETCS MPEAUISCTBYIOUIEH Ui AUCUUIUIMH «[ uapoiorus»,
«3emiieBenieHUs», «OCHOBBI HAYYHBIX UCCIACTOBAHUIN» U P.

B cooTtBercTBUU ¢ pabouyrM y4eOHBIM IIJITaHOM JAMCHUIUIMHA M3y4aeTcs Ha 1 Kypce mo
ouHOi1 popme 0OydeHus. Bun npoMexxyTouHoM aTTecTaluu: 3a4eT.

1.4 IlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB OOy4YeHUS MO AUCUHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHUPYEeMBbIMH Pe3y/JbTATAMH 0CBOEHHS 00Pa30BaTeJbLHOIH MPOrpaMMbl

WN3ydyenue paHHOW y4uyeOHOW [AMCUMIUIMHBI HAmpaBlIeHO Ha (QOPMHpPOBAHUE Y
oOyuaronuxcs CaeayoInX KOMIETEHIIH:

Kox 1 HanMeHOBaHNe HHAUKATOpa™® MOCTHKEHHS Pe3ynbraTel 00ydeHus 10 TUCIHUILUTHHE
KOMIIETEHIINHA

OIIK-1. CmocobGeH mpuMeHSTh 0a30BbIe 3HAHHWA B OOJNIACTH MAaTEMATHYECKHX M ECTECTBEHHBIX HAyK, 3HAHUSA
(hyHIaMEHTATBHBIX pa3JesIoB HAyK 0 3eMJie MPH BHIMOIHEHHH PadoT reorpaduuecKoi HanpaBICHHOCTH

MOTIIK-1.1. CriocobeH ncnoinp30BaTh 0a30BEIE 3HaeT OCHOBHBIE€ 3aKOHBI XMMHUHU, METOIbI KaUeCTBEHHOI'0 M
3HaHMS B 001acTH (yHIaMEHTABHBIX Pa3/IeiioB KOJIMYECTBEHHOTO aHam3a, ¢busnueckne METO/IBI
MaTEMaTUKH B 00beMe, HeOOXOIMMOM s HACCIIEIOBAaHUSA

BJIAJICHUS] MATEMATUIECKUM aliapaToM B YMeer npoBOAKUTH pacyeThl IO OCHOBHBIM 3aKOHAM XUMHH,
reorpaduecKuX HayKax, /st 00pabOTKU MTOJIB30BATHECS XMMMYECKOM CHMBOJMKON; KOJIHYECTBEHHO
nHpopManuK 1 aHaIn3a reorpaduueckux OITKCATh MPOLIECCHI, COMPOBOXKAAIOIINECS U3MEHEHUEM
JIAHHBIX. (hU3UUECKOro COCTOSIHUSL M XUMHUYECKOTO COCTaBa B

CucreMax paSHI/I‘IHOﬁ CJIIOXKHOCTH; TIPUMEHATH
COBPCMCHHBIC HAYYHBIC MCTOAbI IMMO3HAHHSA HPUPOAbI U
BJIAACHUC UMHU Ha YPOBHC, H€06XO,Z[I/IMOM JJIs pCHICHUS
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KOZ[ 1 HAUMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUA
KOMIICTCHIINH

P€3yJ'H)TaTI)I O6y‘I€HI/IH 10 JUCHUITJIMHEC

npoeccHOHAIBHBIX 33724

Bnageer MeTomamMM XMMMYECKOTO aHAlIM3a OKpYXKarolel
cpedbl I BBIABIECHHS €€ BO3MOXKHOCTEM M PECYPCOB C
LEJIbI0 UX UCIIOIb30BaHMS B paMKax MpodeccnoHaIbHOM
JIeSITeNbHOCTU

HOIIK-1.2. CrocobeH HCIOIb30BaTh 0a30BbIE
3HaHWA (YHIAMEHTAIbHBIX pa3/eioB (H3MKH,

XUMUH, OHOJOTMH, OKOJOTHMH B  OOBbeMe,
HEOOXOMUMOM  JUISI  OCBOCHHSA  (hU3UYCCKHUX,
XUMUYECKHX, OHOJOTHYECKHX, IKOJOTHUECKHX

OCHOB B 00meH, (U3MYECKOH | COLHAIBHO-
HKOHOMHUUECKOI reorpaduu

3Haer OCHOBHBIC IIOHATUA u 3aKOHBI XHUMMUHU,
3aKOHOMCPHOCTHU TMPOTCKAHUA XHUMHUYCCKHUX IIPOLECCOB,
MCTO/JAbl KAYECTBCHHOI'O U KOJIMYECCTBCHHOI'O aHaJIn3a

VYmMmeer MPUMCHATb 3HaAHUA q)yHﬂaMeHTaJ'ILHLIX pa3aciioB
XUMUH JJ1 ONMCaHus TPOIECCOB U HBHGHHﬁ,
MPpOUCXOAAIIUXB JKMBOI npupoaec; NPpUMCHATH MOJTYYCHHBIC
3HAaHUA 110 XUMUWHU JJI PCHICHU S HpO(l)eCCI/IOHaJ'H)HI)IX 3aaa4

Brmageer cnocoOHOCTBIO MPUHMMATh T'PAMOTHBIE, HAYYHO
000CHOBaHHBIC IPO(ECCHOHANBHBIC PEIICHUS

NOIIK-1.3. CnocoOeH ucnosabp3oBaTh 0a30BbIE
o01IenpoheCCHOHATBHBIC TCOPETUICCKUE 3HAHUS
o reorpadu, 3eMJIeBEICHIN, FeoMOP(HOIOTHH C
OCHOBaMH T'€OJIOTHH, KJIMMATOJIOTHH C OCHOBAMHU
METEOpOJIOTHH, THAPOJIOruy, Ororeorpadum,
reorpaduu MoYB ¢ OCHOBAMH TIOYBOBEICHUS,
NaHIaQTOBEACHUN TP BHIOJIHEHUH padoT
reorpauIecKoil HaNPaBJICHHOCTH.

3Haer HOPMbI TEXHHUKH 6630HaCHOCTI/I, MCTOJ0JIOrHKO0 XUMHHU,
(l)I/I3I/I‘IeCKI/IG U XMMHUYECKHE CBOMCTBA BCHICCTB, BO3BMO>XKHBIC
PUCKH, OCHOBBI XUMHUYECCKOI'0 OKCIICPUMEHTA, CTAHJAAPTHBIC
METOJUKH XUMHUYCCKUX I/ICCJ'[e}lOBaHI/Iﬁ

VYMeer 6e30MacHo MOIb30BATHCS XUMHUYSCKHUMH PEaKTHBAMHU
u XUMHUYCCKUM O60py}10BaHI/IeM MpOBOAWTH
OKCIICPUMEHTAJIbHBIC HUcciea0oBaHuA n AHAJIM3UPOBATH
PE3YyabTaThl, IPUMEHATL METOAOJIOTHIO XUMHUHN U1 PEILICHUS
npoeccHOHANIBHBIX 3a]1a4

Brnianeer HaBbikamMu paboThl B XUMHYECKOHW JIaOOpaTOpHH U
TEXHOJIOTUYECKHUX YCIOBHUSIX, C XAMHICCKUMH PEaKTUBAMH H
XHMHYECKHM 00OpYZOBAaHHUEM, CIIOCOOHOCTBIO BHEIPSTH
JOCTIKCHHST XHMHH MPH PEIICHHH HPO(PECCHOHATBHBIX
3amad

Pe3y.]'IBTaTI>I O6y‘ICHI/IH M0 JUCHUIIIIMHE AOCTUIalOTCA B paMKaX OCYIICCTBJIICHHSA BCEX

BUJIOB KOHTaKTHOM H
YTBEP’KICHHBIM y4EOHBIM TLIaHOM.
NunaukaTopel  JOCTUXKEHHS

CaMOCTOATEIBHOMN pa6OTBI

KOMIIETEHIINH

06yqafomnxc>1 B COOTBCTCTBHHU C

cuutaoTca CHOPMUPOBAHHBIMU  IIPU

AOCTHIXCHHUH COOTBECTCTBYIOIIUX UM PE3YJIbTAaTOB O6y‘ICHI/I$I.

2. CTpyKTYypa M colep:KaHue JUCHUIIMHBI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 110 BUAM padoT

OO6rast Tpya0EMKOCTh AUCIMIUIAHBI cocTaBisieT 3 3aueTHbIX exunuil ( 108 wacos), ux
pacnpe/eseHre o BuaaM padoT MPeICTaBICHO B Ta0IHIIE

Bugsr padot Bcero ®Dopma o0yueHus
4acoB OYHast
1 2
ceMecTp ceMecTp
("acen) (qacer)
KontakTHas pa6oTa, B TOM YHucJie:
AyIuTOpHBIE 3aHATHS (BCEr0): 34 34
3aHATHSA JIEKIIMOHHOT'O THITIA 16 16 -
71200paTOpHBIE 3aHATHS 18 18 -
HMuas koHTaKTHas padoTa:




KoHTpoinb caMocTosTenbHO#M paboTh 2 2 )
(KCP)
[Tpomexyrounas arrecrarms (MKP) 0,2 0,2
CamocrosiTenbHast padoTa, B TOM 718 718 _
qucie:
OdopmiteHHe JTab0paTOPHBIX PadoT 10 10 -
CamocTosATeNTbHOE H3YUCHHUE 30 30 )
TEOPETHYECKOr0 MaTepuaa
CaMOCTOSATEIIFHOE PEIICHUE 3a71a4 10 10 -
[ToaroroBka K TEKyIeMy KOHTPOITIO 21,8 21,8 -
KonTtpous:
IToaroroBka k 3x3aMeHy - - -
Oo6mas yac. 108 108
TPYA0EMKOCTH B TOM YHCJIe

KOHTAKTHAN 36,2 36,2

padora

3a4. e/l g 3

2.2 Conepxanue TUCUMIIJIMHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBIL.
Pa3zzenbl (TeMbl) AMCIMIUIAHBI, H3ydaeMbie B lcemectpe (04O hopmbl 00yUeHNMs)

KonuuecTBo yacos
Breayaut
AynuTtopHas e
Ne HaunmeHnoBaHue pa3aenoB (Tem) opHas
Bcero pabora
pabora
JI I13 JIP CPC
1 Beenenne. OcHOBHBIC MOHATHS U 3aKOHBI XuMuH. Kitacchl 14 - 4 10
' |HEeOpraHMYEeCKHUX COCIMHCHHN
2 Crpoenue Bemiecta. [lepnonndeckuii 3aKoH U epuonndeckas |8 2 - 6
" |cucrema snemenToB JI.M. MenpaeneeBa. XuMudeckasi CBSI3b.
3 OHepreTrka XMMHUYECKUX MPOLIECCOB. XUMIYIeCKast TEPMOANHAMUKA | & 2 - 6
" |M XUMHYECKOE paBHOBECHE.
4. | Xwummyeckas kuHeTHka. Kartamms. 12 2 4 6
5. |PactBopbl Peakiy B BOTHBIX pacTBOpax. 16 2 4 10
6 XuMHsl KOMIUIEKCHBIX coeanHeHnil. KoMiuiekcoobpa3zoBanue B 8 2 - 6
" |pacTBOpax.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IPOLECCHI, UX 8 2 2 4
7. [3aKOHOMEPHOCTH U UX POJb B OMONIOTHYECKUX CHCTEMaXx.
DIEeKTPOXUMUYECKHE MPOIECCHI.
8. |O030p CBOWCTB 37IEMEHTOB M MX BAKHEHIIINX COSTUHECHUI. 24, 4 4 16
9 MeTo/b! aHaN3a BEECTB - - 7,8
HUTOI'O no pazoenam oucyuniutol 16 18 71,8
Kontpons camocrosrensHoit padots! (KCP) 2 - - - -
IMpomexyrounas arrecraims (MKP) 0,2
[ToAroToBKa K TEKYIIEMY KOHTPOIIO 21,8
OO0111ast TPy1I0eMKOCTb M0 JTUCIUILTUHE 108

[Tpumeuanne: JI — nekuuu, 113 — nmpaktuueckue 3aHstus / cemuHapsl, JIP — nmaboparopHbie
3ansaTusi, CPC — camocTosiTennpHast paboTa CTyAeHTa
Pa3znens! (TeMbl) IMCHMTUIMHEI, H3y4aeMbie B 2 cemecTpe (04HOW (OpPMBI 00yIeHHS)




Pa3zzenbl (TeMbl) IMCHMIUIMHBI, H3y4aeMbie B 3 cemectpe (04HOM (OpMbI 00ydEHHS)
2.3 Coneprxanue pa3iesioB (TeM) TUCHUINIHHBI
2.3.1 3anATHS JIEKUMOHHOT O THIIA

HaumenoBanue pasnena
(Tembr)

Coneprxanue paszzena (TeMbl)

dopma
TEKYIIEro
KOHTpPOJA

Beenenne. OCHOBHBIE
IIOHATHUS U 3aKOHBI
xumun. Knaccel
HEOPTaHUYECKUX
COCIMHCHUM

IIpenmer u 3amaun xumuyu OCHOBHBIE TTOHATHUS U 3aKOHBI
XUMMHU. Ponb XMMHK B HAyYHO-TEXHUYECKOM IIporpecce.
PazBuTHE XUMHN B MEKANCIUIUTUHAPHBIX HAYYHBIX 00JIACTX.
[IpoGiems! 3konorun. HoBble HarpaBiIeHHs COBPEMEHHOH
XUMMH U XUMHUYECKON TEXHOJIOTUH . UHTETpalliy U CUHTE3a
€CTEeCTBEHHOHAaY4HBIX 3HaHUH Kiaccel HeopraHmyeckux
COEAMHEHUM: OKCHJIbI, KUCIIOThI, OCHOBaHMS, CONH.

VcTHBIA
orpoc
KP,

JIP

CrpoeHue BelecTna.
Ilepuonuueckuit 3aKoH
Y TIepuoanuecKast
CHUCTEMA DJIEMEHTOB
J.1. Mennerneesa.
XuMuU4eckasi CBS3b.

BonHoBbIE CBOIICTBA 2JIEKTPOHOB B aTOME. Y paBHEHHUEE
Bpoiins. OCHOBBI KBaHTOBO-MEXaHUUYECKOM TEOPUN CTPOESHUS
atoma. BonHoBas ¢yHkuus. KBanToBsie uucha.
AToMHBIC S, P, d, f - opOuTanu. 3anoNHEHNE INEKTPOHAMHU
aTomHbIX opouTtaineii (AO). I1pasuno [aymu. [IpaBuno Xynna.
[Tepuonnueckuii 3axon .M. Menneneesa. [lepnonnueckas
cuctema 3JieMeHTOB. [leproanuecky N3MEHSIONINECs] CBOMCTBA
3JIEMEHTOB, MX CBSI3b CO CTPOCHUEM DJICKTPOHHBIX 000I0YEK
aToMOB. Paguycel aTOMOB, SHEPrusl MOHU3ALNH,
3aKOHOMepHOCTI/I B UBMCHCHUU DTUX BCINYHUH. HOJ’IO)KCHI/IG
XUMHUYECKOT0 AJIEMEHTA B MEPUOANIECKON CUCTEME KaK €ro
IJIaBHEHIIAs XapaKTEPUCTHUKA.
Xumudeckas cBsi3b. [lepekpbiBaHHEe aTOMHBIX OpOHMTaNel Kak
ycioBue obpaszoBaHus cBs3u. [lonsaTue o meroze
BaJICHTHBIX CBA3EH (BC). T'ubpunuzarus
aTOMHBIXOpOUTaned. TUIBI XUMUYECKON CBSI3U:
KOBaJICHTHAsl, MOHHAS
MeTaJlJInYecKas. ITorenuman
HMOHU3AINH. DJIEKTPOOTPULIATEIHHOCTb.
CaoiicTBa KOBaJICHTHOM MMOHHOM CBSI3EH.
Paznuuus B usnveckux CBOMCTBaXBEILIECTB
C HOHHOM, KOBAJICHTHOM M METAJNIMYECKOI CBA3BIO
BonoponHast cBsi3b. XuMmuueckas — CBSI3b B
KpHcTamax(aToMHas, HMOHHas,
MOJIEKYJISIpHasi ~ KpHCTaJIMuecKa
CTPYKTYpa). IIpencraBnenue 0  monuMopduzme
unzomopusme.
MexMoneKyIspHble CUIIbI B3aUMOICHCTBUSL.
XuMudecKasi CBSI3b B KOMIUICKCHBIX COCTUHEHUSIX. THUITHIHBIC
KOMIIIEKCO0OPa30BaTEN! U JIUTAHIBL.

VcTHBIA
orpoc,

DHepreTrKa XUMHYECKHX
MIPOLIECCOB. XUMUYECKAs
TEpPMOAMHAMHUKA U

XAMHYECKOE PaBHOBECHE.

DHepreTuka XUMUYECKUX peakiuid. TepMoarnHaMUIecKie
cucrteMbl. OYHKIIMN COCTOSHUS (PHTAIBINS, SHTPONHSA, paboTa
SHeprus). DHepreTudeckue dPPEeKTH XUMUIECKIX PEaKIINii.
[IepBoe HawamO TEPMOAMHAMUKN. DHTANBIHNSI 00pa30BaAHMUS
BeIecTBa. 3akoH ['ecca 1 ero NCToab30BAHHUE IS
TEPMOXUMHYECKNX pacdéToB. CTaHAAPTHBIE COCTOSHHS
BemiecTBa. [lorsarue 06 sHTpOnIHU. BTopoii 3akoH
TepMonuHaMUKH. V300apHO-N30TepMHUYECKIIA TTOTEHITHAT
(aneprust [mO6ca) Kak KpUTEpUil U JBIDKYIIAS CHIIA
CaMOIIPOM3BOJIFHOTO MTPOTEKAHHS IPOIIECCOB B 3aKPHITON
cucreme. OOpaTHMbIe U HEOOPATUMBIE PEAKIINNA. XUMHAIECKOE
paBHOBecue. 'oMo- 1 rereporeHHbie paBHoBecHsa. KoHcTanTa
pasHoBecwust. [Ipunmumn Jle-1llatense, ycnoBue NpuMEeHNMOCTH.
CwMenieHne paBHOBecHs. Y coBHs (pa30BOr0 PaBHOBECHS

YcrHbIIT
Omnpoc
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XUMH4ecKass KHHETHKA.
Karamms.

CkopocThe XuUMHUYECKON peaknuu. DaKkTopel, ONpeneNaouue
CKOpPOCTh peakIuM. 3akoH AeHcTByromux Macc. Ilopsmok u
MoJeKynsipHOCTh peakimu. [Ipasuno Bant-I'odda. [Tonstre 00
SHEPrys aKTUBAllUM U aKTUBHPOBAHHOM KOMILIEKCE.
Karanusatopel, KaTaJIUTHYECKHE PEAKIMH. ABTOKATaJIN3.
@DepMEeHTAaTHBHBIN KaTann3. ['OMO- M reTeporeHHbIN KaTaaus.
Henubie peakuuu. IlocnemoBaTenbHble W HapajlielbHbIE
peaKIyH.

VeIt
Ompoc
JIP

PactBopbl. Peakium B
BOJTHBIX paCTBOpaXx.

JucnepcHble CUCTEMBI HX KIIaCCU(PUKAIHS.
TepmonuHaMuueckas HEyCTOHYMBOCTD T'€TEPOr €HHBIX
JCHepCHBIX cucTeM. [IoBepXHOCTHEIE SIBIICHUS U aCOPOLHSL.
Cycnensuu u sMynbcun. KoumonaHsle pacTBOPBI U HX
cBoiictBa. 3omiu u renu. Koarymsiiusi. A3po30iiu, AbIMBI,
TyMaHbl. ['a30BbIe pacTBOpEI. [lapunansHoe naBieHue. 3aKoH
Janbrona. Xumudeckas teopus pacrsopos J[.1. Menneneesa.
PactBopenne kak (hU3NKO-XUMHUYECKUIT Tporecc.
PactBoprMocTh BemecTB. CriocoObl BEIpasKeHUs
KoHIeHTpaluu. 3akonbl Payns, ['enpu. Ocmoc. 3akon Bant-
Todda.

OCHOBHBIE MTOJIOKEHUSI TEOPUH AIIEKTPOITUTHYECKOH
quccorpaniy. CUiTbHbIE U ciadble ANeKTponuThl. CTerneHb
JUccomMaluy U hakTopbl Haeé Biusomme. Koncranra
JUCCOIMAITUK U (haKTOPHI Ha e€ BIUSIOIINE. 3aKOH
pa30aBIICHHUS.

IToustue o TCOpPHHU CUJIBHBIX DJICKTPOJIUTOB. AKTI/IBHOCTB,

KO3 PHUIMEHT aKTUBHOCTH, NOHHAS CHJIa PacTBOpA.

HouHoe npousseneHre Boasl. Bomopoausiii mokasarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAMKaTOpax. ['muponus
coneil. HeoOpatumeiii ruaponu3. CTeneHs 1 KOHCTaHTa
THAponu3a. BiusHue TeMnepaTypsl U pa30aBiIeHUs Ha CTENECHb
rugponusa. bypepHbie pacTBOpPbI U UX CBOMCTBA.
[Ipomssenenue pactBopumoctH (I1P). YcnoBus BeimageHus
ocaJika

VcTHbIi
Ompoc
JIP

XUMHUS ~ KOMIUICKCHBIX
COEUMHEHUI.
Kommnnexcoobpa3oBanue
B pacTBOpax.

Koopaunaunonnas teopust Bepuepa. Jlurangst. Tunst
KoMIuIeKCcoB. JleHTanTHOCTB. Xenatsl. [Ipupona xumudeckux
CBA3€H B KOMIUIEKCHBIX coequHeHMsIX. HomeHnknaTypa
KOMIIJIEKCHBIX COEAUHEHNI. MarHuTHBIE CBOMCTBA
coennHeHni. bruosnementsl. buomuranaer. O01as
XapaKTepUCTHKA KOOPAWHAIIMOHHBIX COeINHEHHN
OMOMETAIIOB ¢ OMOIITMTaHIaMH.

VY cTHBIN
Omnpoc

OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE
MPOILECCHI, UX
3aKOHOMEPHOCTH U UX
poiib B
OHMOJIOTUYECKHUX
cHCTEMAX.
DIeKTPOXUMHIECKUE
TP OIECCHI.

OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE TIPOLIECCHI. BrusiHne
KHCIJIOTHOCTH CPEZIbl Ha TIPOAYKTHI OKHCIUTEIbHO-
BOCCTaHOBUTEIBHBIX peakuuil. OneHKa TepMOINHAMUIECKON
BO3MO)KHOCTH IIPOTEKAHUS OKHCIUTENBHO-
BOCCTAHOBUTENFHBIX PEAKIMNA. DICKTPOIAHBIN MOTEHIAN. Psi
HanpspkeHus: MeTaiuioB. CTaHAapTHBIE OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIEC IOTEHIMANbI. | aTbBaHUIECKHH JIEMEHT.
O/1C ranpBaHUYIECKOTO AJIEMEHTa. DJIEKTPOIN3 PACILIABOB U
BOJIHBIX pacTBOpOB coueil. 3akoHsl Dapaest.

O0630p cBo¥iCTB
SJIEMEHTOB U HX
BaOKHEHUIINX COETMHEHNN.

Knaccupukammss ©  pacmpoCTpaHEHHOCTh  XUMHYECKHX
3JIEMEHTOB B oKpyxatoumeil cpeae. Ponb  31eMeHTOB-
OpPTaHOTCHOB W UX COCAMHEHHWH B PAaCTUTEIFHOM U KHUBOTHOM
mupe. Bomopoa. O wmecre Bomopoma B Ilepmommdueckoit
cucreme. M3zotonel Bojgopona. Pu3znyeckue M XUMHYECKHE
cBolicTBa Bomopona. CoeqMHEHUs BOAOPOAA C MeTallaMu 1
HemerayuaMu. Boma. CTpykTypa u cBoiicTBa Bombl. Boma kak

pacTBOpHTETD
lajgorenpl. OOmass  xapakTepucTHKa. [ ajoreHsl  Kak
okuciuTend.  BomopomHple M KHCIOPOJHBIE  KHCIOTHI

Y crHBIIT
Omnpoc
JIP
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ramoreHoB. OTHOCHTENbHAsl YCTOHYMBOCTH KHCIOPOJHBIX
COeIMHEHMH TajoreHoB. broxuMuueckas poib TajloreHoB.
Kucaopoa. M3otons! kucnopoaa. DJIEKTPOHHOE CTPOCHUE U
CBOMCTBa MoJieKylbl Kucinopoaa. Kucinopoa u npupoga. O30H.
OzonnpoBanne, OKCUIBI B THAPOKCUABI. 3aKOHOMEPHOCTHU B
U3MECHEHUU CBOWCTB OKCHJOB, THIPOKCHIOB B psmax u
rpynmnax. Ilepuognueckoii cucremsl. Ilepokcuabt.
Xanpkorenbl. OOmas  xapakrepuctuka. CynbGumbl.
PactBopumocTh CcynbpuI0B. BoccranoBurenbHas
aKTUBHOCTH Cynb(puaoB. [lomyueHue, cBoiicTBa 1 MpUMEHEHHE
okcugoB  ceppl. CepHas W CEepHHCTash  KHCIJOTHI.
CormocraBlieHHE CHJIBI KHCIIOTHOCTH M IPOYHOCTH CepHOM
U cepHHUCTOH KucnoT. OKHUCIUTENbHAS aKTUBHOCTh CEpHOU
kucnoTtel. Conu cepHoit kucnotel. KBacupl. Tepmuueckas
YCTOWYMBOCTH Cyib(daToB. Ponb ceprl B Onomonekymnax.
A3zot u docdop. O6mas xapakrepuctuka. A3or. CTpoeHHE U
NPUYHHA OTHOCHUTEIILHOW MHEPTHOCTH MOJIEKYJBI a30Ta. A30T
B ipuposie. AMMuak. PaBHoBecHe B BOJIHOM pacTBOpE aMMHaKa.
KucnoponHele coeanHeHnsi a30Ta. JHepreTHKa IOMYYeHUS U
CBOIMCTBA  OKcHaa a3oTa.  A3OTCOIEpKAallfe  KUCIOTHL
B3aumopneicTBue a30THOM  KHCJIOTBI C  MeTajlaMUd K
HeMeTaulaMH. A3oTHble ymoOpenus. CBoiicTBa W poinb
XMUMHYECKUX CBsI3el a30Ta B OMOMOJIEKYyax.
dochop. Dochopusie KuCIOTHL. OCHOBHOCTH  (hoChHOPHBIX
kucinor. docdartel. PactBopumocts U rHaponu3 (ochaTos.
®dochuner MerammoB. Dochop B mpupome. DochopHbie
ynobpenusi. CBOICTBa M polib XMMHUUECKUX CBsizell (ocdopa B
6uomornexynax,
Yraepon. Kpemumii. OOmas xapakTepucTHKa. YTiepona,
Momudukanust cBobomHoro yriuepona. CBsi3b CTPYKTYpBI €O
cBoifcTBamH. YTOmb Kak azacopOent. Ilomyuenme u cBoiicTBa
OKcHIoB  yrmeporma. MoHookenn — yrieporma.  KapOoHumimel
MerauioB. Jluokeun yrtan poma. PaBHoBecue B BOJHBIX
pacTtBopax auokcunaa yriepoma. KapOGonatsl. KapGonatnoe
paBHOBecue B mnpupone. CBOWCTBA XHMHYECKHUX CBSA3EH
yriaepoaa B OHOMONIEKyIax.
Kpemunii. Xumuueckre 1 pU3UUecKre CBOWCTBA KPEMHHUSL
Kucnoponusie coenaenns kpeMans. KpeMHIEBbIE KHCTOTHL.
'Cwikatsl, [ Haponi3 CHIMKaToB.
Ilenounble  MeTamabl.  CpaBHUTENBbHAas — XapaKTEpPUCTHKA
IIEJIOYHBIX METAJUIOB. XapaKTepUCTHKAa aTOMOB M HOHOB
MIETOYHBIX MeTaniaoB. OKCU/IBI, TEPOKCHIBI U TUAPOKCHUBI.
Ilonydenue u cBoiicTBa coneld. buonorndeckast poiab HaTpust U
kamwus. Kanwmitaeie ynoOpeHwst.
Bepunnmii, maruuii. Illenounozemenbubie MeTawibl. OOmas
XapaKTEepUCTHKA 3JIEMEHTOB BTOpPOM rpynnbl. Baxknelmue
COCAMHEHUS Oepwumis W MarHws. | uaponm3 comeit Oeprmis
marHus. [llenouHozemenbable MeTaubl. OKCHIBL, THIPOKCHABI H
COJIY IIEJIOYHO3EMEIILHBIX METAIUIOB. POJb COEIMHEHNI KAJIbIIAA
¥ Maraus B )KUBOM OpraHH3Me.

Meronasl
BEIIECTB

aHaJI3a

Knaccudukanms YHCTOTHl BemlecTBa. MeTobl
AHAJM3ABELIECTB: XUMHUUECKHE, PU3HUUECKUE U

¢$usnko-xuMuveckre Meroabl CreKkTpaabHbIe METOIbI

aHanmza: Y ©-, UK-, SIMP . PenreHoCTpyKTypHBIH aHaIN3

Y crHBIIT
Omnpoc
JIP

2. 3.2 JlaGopaTopHble padoThI




HaumenoBanne pasacia

TemaTnka 3aHSATHI

(cemunapoB)

dopma TeKyIiero
KOHTPOJIA

1 2

3

4

1/OcHOBHBIE TOHATHA H  3aKOHBI
xumun. Kiaccsl HeopraHuyeckux
COeIMHEHUMN

TexHuka 6€30MaCHOCTH TPH paboTe B
XUMHUYECKOH J1TabopaTopu .
JlabopaTopHas padota Nel:
«OCHOBHBI€ KJTACChI HEOPTraHUYECKHX
COEJTUHEHUID)

VYerHslit onpoc,
Oruer no JIP,KP

2. XuMu4deckas KHHeTHKa. Kartamms.

JlabopaTopHas pabora Ne2
«XuMHuYecKasi KHHETHKA.
XUMHUYECKOE PABHOBECHE)

VYerslit onpoc,
Ortuer no JIP

3 | PactBOpBI. Peakiy B BOAHBIX
pacTBopax

JlabopatopHas pabota Ne3
«DIEKTPONUTHYECKAS TUCCOIHALINS.

VYcrHBIi ompoc,
Oruer no JIP, KP

bydepnbie pactBopb», «'naponusconeii. PHy.

4 | O030p CBOICTB 3JIEMEHTOB U HX

JlabopatopHas padota Ne4: Y cTHBIH ompoc,

BaKHEHIINX COeTUHCHHUI «CBoliCcTBa METAJVIOB M HEMETAJIJIOB, Ortuer no JIP
5 |Merozmpl AHAIBABEIIIECTB JlaGoparopHas padora Ne5: VeTHBIH onpoc,
JlabGopatopnas pabora No5: Otyert no /1P

«KauecTBeHHbIEpEaKLIUK Ha KATHOHBI U
aHUOHBIY, «OnpegeneHme XecTkocTn BoAbl»

3amura nabopatopHoit padbotsl (JIP), BemmonHenue kypcosoro npoekrta (KII), kypcoBoii
pabotel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mamucanme pedepara (P), scce (9),
kosutokBuyM (K), rectupoBanme (T) u 1.11.

[Ipn u3ydeHMM IUCHUIUIMHBI MPUMEHSETCS SJEKTPOHHOE O0ydeHHe, JAUCTAHIMOHHbIE
obOpazoBatenbHbIe TexHOoJoTHH B cooTBeTcTBHH ¢ DI'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
KypcoBas paboTta He mpeaycCMOTpeHa YIeOHBIM INITAHOM

2.4. TlepeyeHb y4eOHO-MeTOUYECKOT0 00ecriedeHUs  1JIsl CAMOCTOSITeILHOI padoThI
00y4aroIUXCs M0 JUCHHUILIHHE (MOTYJII0)

Ne Bux CPC

[lepedyens yueOHO-METOAMYECKOTO 0OECTICUEeHUS] TUCIIUIIINHEI T10
BBITIOJTHEHHUIO CAMOCTOSITEIBHON padOoThI

1 |OdopmireHne 1a00paTOpHBIX paboOT

Kyzneroa C.JI., Cropoxenko T.I1../ YueOHO-MeTOANYECKOE TTOCOOHUE
IUTs 1a00paTOPHBIX padoT Mo Kypey «XuUMUsD (s CTYICHTOB
Hanpasnenns:  noxroroBku  05.03.02-T'eorpadmsi), yrBepikaeHHbIC
kadenpoii 001ei, HeOpraHMIeCKOH XUMHUU 1 UH(HOPMALTUOHHO-
BBIYHCIIUTENBHBIX TEXHOIOTHH B XUMHH, IPOTOKOI Ne 7 oT

22.06.2017 1.

2 |CaMoCTosTeNbHOE U3YUEHUE
TEOPETUIECKOr0 MaTepuaa

T'nunka H.JI.OOmast XuMus : B 2-X T. : YU€OHHK I aKaJeMUIECKOr O
OakanaBpmara . T. 2 / H. JI. 'nmunka ; mox pen. B. A. TlomkoBa, A. B.
Babkoga. - 20-¢ u3., mepepad. u gom. - Mocksa : FOpaiir,2018. - 379 c.
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-
DCAT7F607FCC9..

3 |CamocrosTensHOe pelieHue 3aaa4

COOpHUK TECTOB M 33/1a4 110 KypCy XUMHH : yaeOHoe mocodue / E. A.
AHanbeBa, A. B. Banbpko, M. A. I'maroneBa [u ap.]. — Mocksa :
HUAY MUDU, 2014. — 144 c. — ISBN 978-5-7262-1960-8. —
TekcT : 25eKTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/103243

4 | TlonroToBKa K TEKyIIeMY KOHTPOITO

HOHFOTOBKa K TCKYIIEMY KOHTPOJI1O, HpOMC)KyTO‘IHOﬁ 4|



https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/103243

TOCYJapCTBEHHON WTOTOBOW aTTeCTAlUU: MeETOIUYCeCKUe YKa3aHUS
B.B. Munenkosa, A.B. MamonoBa, A.B. KonoBanosa. — Kpacuonap:
Ky6anckwuii roc. yH-1, 2018

Metoandeckre peKOMEHIAIIMH K OPTaHU3AIH ayIUTOPHON U
BHEAYJIUTOPHOU (CAMOCTOSATENEHO) paOOTHI CTYICHTOB:

Metoanueckue ykazanus / coct. T.I1. Cropokenko, I1.b. [TounHoK,

A.B. becnanos, H.B. Jlo3a - Kpacronap: Kybanckwuii roc.yH-t, 2018,
89c.

Y4eOHO-METOqMYECKHUE MaTepHasbl IS CaMOCTOSITENIBHOM pabdOThl OOydYarOIIMXCS W3
YHUCJIa UHBAIMJIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocraBistoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3JJOPOBBSI U BOCIIPUATHS HH(DOPMAITHH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IIe4YaTHOU opme yBeTnYeHHBIM HIpUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina,

— B nieyaTHOU popme Ha s13bike bpaiis.

JInst man ¢ HapylmeHUs MM ClTyXa:

— B IIe4aTHOU opme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMHU OTIOPHO-JBUTATENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina.

JlaHHBIN TIepeyeHb MOKET OBbITh KOHKPETHU3WPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH, NMPUMEHsieMble MPH OCBOEHHHU JAUCIHUNIUHBI
(MoayJis1)

B cBsa3u ¢ tpeboanusmu @I'OC BO no nanpasnennto noaroroBku 06.03.01-buonorus
peanu3anus KOMIETEHTHOCTHOTO MOJAXO0Ja NpeAycMaTpUBAaeM IIMPOKOE HCMOJIb30BaHUE B
y4eOHOM TIpOIleCCe AKTHBHBIX M WHTEPAKTUBHBIX (OPM NPOBEICHHUS 3aHATUHA. TEeXHOJIOTHS
WHTEPAKTUBHOTO OOYYEHUS 3aKJIFOYAETCS B TOM, YTO Ha MPOTSHKEHUU BCETO Y4eOHOTO0 BPEMEHH
MPOUCXOAUT OOMEH MHEHHUSMH, BBICIYIIMBAIOTCA W OOCYXKIAIOTCS pasHbIe TOUYKH 3pPEHUS
cTyaeHToB. Opranuzaiusi u3y4eHus Marepuana Kypca OCYIIECTBISECTCS Ha OCHOBE CUCTEMHO-
NEeSITebHOCTHOTO TOJIXO0Ja M PEKOMEHJAIUN MOATamHOTO (OPMUPOBAHUS YMCTBEHHBIX
JIeUCTBUH. JIEKIIMM HOCAT MOTHBAIIMOHHO-TI03HABATEIILHBIA XapaKTep.

Jis nossieHuss 3((HEKTUBHOCTH Y4eOHOTO Mpollecca HCIONb3YIOTCA CIEIYIOIINe
00pa3oBaTelIbHbIEC TEXHOJIOTHHU: HH(OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAIPABJICHHBIC HA
dbopMuUpOBaHUS CHUCTEMbl 3HAHHWH, 3alOMHHAHUSA MW CBOOOJHOE OIEPHPOBAHHUE HMHU.
Hcnonb3yercss Meroa MpoOIEMHOTO U3IOXKEHUS MaTrepuaia, CaMOCTOSITENIbHOE HW3YyueHUe
Marepuana, MPUMEHEHHE HOBBIX HWH(OPMAIIMOHHBIX TEXHOJOTHM Ui CaMOCTOSITENILHOTO
IMOTIOJTHEHHMS 3HAHUIA.

[IpoGnemHuast TeKIusi HAUUHACTCS C BOIIPOCOB, C TOCTAHOBKU MPOOIEMBI, KOTOPYIO B XO€
W3NIOKEHUS MaTepualia HeoOXoauMo pemuTh. [IpoOreMHble BOMPOCH OTIWYAIOTCS OT HE
MPOOJIEMHBIX TEM, YTO CKpBITasg B HUX MpoOieMa TpeOyeT He OJHOTHITHOTO PEIeHHs, TO eCTh,
TOTOBOM CXEMbI PEIIEHUS B MIPOLLJIOM OIBITE HET.
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Jlekuu-1uanord ¥ TpOOJIEMHBIC JIEKIIMM TO3BOJISIIOT BKIIOYaTh WHTCPAKTUBHEIE
3JIEMEHTHI B MPOLIECC MPETOAaBaHuUs, CIOCOOCTBYIOT MPUOOPETEHUIO HE TOJIBKO 3HAHUH 10 TEME
JIKIMH, HO ¥ HaBBIKOB MCCIIEJIOBATEIBCKOM U aHATTMTUYECKON 1A TEIbHOCTH.

Jlekiuu B (popme Tpe3eHTANMK C HCIOJIb30BAHUEM MYJIBTHUMEIUHHOW amnmapaTypsl
oOecrieynBaroT 0oJiee BHICOKHI YPOBEHb MOHUMAaHHS CIOXKHBIX CTPYKTYpP, CXEM B3aMMOCBSI3EH
OTIENbHBIX 2JIEMEHTOB.

OOpazoBarenbHble  TEXHOJOTHMU: METOJ MNPOOJEMHOTO U3JIOKEHUS MaTepuana;
CaMOCTOSITEIILHOE UYTCHHE CTYJCHTaMH Y4eOHO-METOAMYECKOW M CIIPaBOYHOM JHMTEPaTyphl W
nocuenyomeil  cBoOOIHONW TUCKYCCHH II0 OCBOCHHOMY HMH Marepuany. lcmoib3oBaHue,
WUTIOCTPATUBHBIX ~ BHIEOMATEPUATIOB C TOMOINBI0  MYJIBTUMEIUHHOTO  000pyHOBaHUS.
TexHoNOTMM  JIMYHOCTHO-OPUEHTHPOBAHHOTO  OOYYeHHs,  MO3BOJISIONIME  CO37aBaTh
WHIUBUAYyAIbHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

[epeunciennbie 00pa30BaTENbHBIC TEXHOJIOTHH PEATH3YIOTCS:

-  TpH YTEHWW JIEKIIHA C WCIOJIb30BAHUEM MYIbTHMEIUHHBIX TPE3CHTAUN H
J€MOHCTPAIIMOHHOTO SKCIIEPUMEHTA;

- [IpYU AMATIOTOBOM (popMe MPOBEICHUS JIEKLIIMOHHBIX 3aHATUHN C IOCTAHOBKOM U pellIeHuEM
MPOOJIEMHBIX U CUTYAIlMOHHBIX 33JJaHUMH;

- TIpU TIPOBEJCHUHU JTA0OPATOPHBIX PabOT BKIIOUYAOIIUX TIIYOOKYIO CaMOCTOSITEIHHYIO
MpopadOTKy TEOPETUYECKOTO MaTepuana, H3YyYeHHE METOIUKH TpoBeneHHUs padoThl U
TUTAHUPOBAHUS SKCIICPUMEHTA.

Jlemoncmpayuonnvlil XumuyecKuti IKcnepumenm OTHOCUTCS K CJIOBECHO-HArJIS AHBIM
MeTo1aM OOYYeHHS U TI03BOJISET MPETOAaBaTeNi0 ChOPMUPOBATE HHTEPEC K MPEIMETY Y
CTYJCHTOB, 0OYYUTH X BHITIOJNHATE ONPEICICHHBIC OIEPAIMK ¢ BEMECTBOM, IPHEMaM TEXHUKH
nabopaTtopHoro ’kcnepuMenTa. OCHOBHbIE TPeOOBaHUS, IPEAbABIIIEMbIE K
JI€MOHCTPAIIMIOHHOMY 3KCIIEPUMEHTY: HATJIHOCTh; IPOCTOTA; O€30MaCHOCTh; HaIC)KHOCTB;
HE0OX0IMMOCTh OOBACHEHUS IKCIIEPUMEHTA.

Ilpu nposedenuu nabopamopHulx 3auamuii HEOOXOAUMO CO3AATh YCIOBUS AJIS
MaKCHUMAaJIbHO CaMOCTOSTEIBHOTO BBIMOJIHEHHSI CTyJeHTaMU JlabopaTopHbIX padbot. [Toaromy
MIPH MPOBEICHUU JTA00OPATOPHOTO 3aHITHS PEKOMEHTyeTCsI:

1. IIpoBeneHue skcmpecc onpoca (B YCTHOU MM TECTOBOU (hopMe) MO TEOPETUUECKOMY
Marepuany, He0OXOAMMOMY ISl BBITIOJTHEHHUS PaOOTHI (C OIIEHKOM ).

2. IlpoBepka M1aHOB BBINOJIHEHUS TAOOPATOPHBIX PabOT, MOATOTOBIEHHBIX CTY/IEHTOM B
pamMKax caMOCTOSITeNIbHOM pabOThI.

3. OnenHka paOoThI CTy/IeHTa B JIa0OPATOPUU U MOJIYYEHHBIX UM PE3YJIbTAaTOB (C OL[CHKOM).
4. TIpoBepka oT4eTa O BHINOJHEHHOH JTa00PaTOPHOM paboTe (C OLIEHKOM ).

JlabopartopHsie 3aHATHs (pPaOOTHI) MPOBOAATCS MOCTIE U3YYSHHSI ONIPEACTICHHOTO pa3zena.

B mpornecce mpoBeneHUs JIEKIIMOHHBIX 3aHATHH M J1a00PaTOpHBIX pabOT MPaKTUKYETCs
IIMPOKOE HUCHOJIH30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEACTB (IIPOEKTOPBI, HHTEPAKTUBHBIC
nocku, Muarepuer). C ucnonb3oBanueM MHTepHETa OCyIIecTBIsETCS AOCTYN K 0a3aM JaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.

AnantuBHbie 00pa3oBaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMBIE TIPU U3YYECHUH TUCITUTUIUNHBI
— AN JHI C OTPAaHWYCHHBIMH BO3MOKHOCTSMH 3I0POBbsl MPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIBTAIIMH C UCIIOJIb30BAHUEM DJIEKTPOHHON MOYTHI.

1. OueHouyHble cpeAcTBa /sl TeKYyIIero KOHTPOJSA YCIIeBAeMOCTH M IPOMEXKYTOYHOI
aTTecTaluu

OrneHouHbIE CpelCTBa IpeIHa3HAuYeHbl U KOHTPOJS M OLEHKH 00pa3oBaTeiIbHBIX
JOCTHKEHUH 00y4aromuxcs, OCBOMBIINX MPOrpaMMy Y4eOHON AUCHUTUTUHBI « XUMUSI».
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OrneHOYHBIE CPENICTBA BKIIOYACT KOHTPOJIBHBIC MaTEPHAIIbI ISl IPOBEACHUS TEKYIEro
KOHTPOJss B (opMe TECTOBBIX 3alaHWi, JTabOpPaTOpHBIX pabOT, KOHTPOJBHBIX pPaboT,
KOHTPOJIBHBIX BOIIPOCOB U MPOMEKYTOUHOM aTTecTaluu B (hopMe BOTIPOCOB K 3a4ETYy.

CprRTypa OLCHOYHBLIX CPEACTB NJIsd Telcymei/i Hu l'lpOMC)KyTO‘lHOﬁ arrecranmuun

KOZ[ 1 HAUMCHOBAHUC

HanmenoBaHue olieHOYHOTO CpeaACTBa

Ne PesynbraTel 00ydeHust "
i WHIIMKAaTOpa (8 cootsercrmum ¢ 1. 1.4) Texymmii [Tpomexyroynas
(B cooTBeTCcTBUU C 1. 1.4) KOHTPOJIb arrecTauus
HOIIK-1.1. Criocoben 3HaeT OCHOBHBIE 3aKOHBI XUMUH, Bonpocwt ona Bonpocwi k
WCIIONb30BaTh 0a30BbIE METO/IbI KAYECTBEHHOTO 1 YCMHO20 Onpoca 3auemy
3HAHUA B 00J1aCTH KOJIMYECTBCHHOT O aHAMM3a, GU3UIECKue | no meme, JIP
(yHIaMEeHTaIbHBIX METO/Ibl HCCIIEIOBAHUS
pa3zenoB MaTeMaTHKH B YMeeT npoBOAUTH PacueThl 1Mo Bonpocut ona
o0beMe, HEOOXOAUMOM A | OCHOBHBIM 3aKOHAM XUMUH, YCmHo20 onpoca
BJIaJICHUs MATEMATUYECKUM | TIOJIb30BAThCSl XUMHUYECKOW CUMBOJIMKOM; | no meme,
annapaTom B KOJIMYECTBEHHO OITUCATh MTPOIIECCHI, JIP,
reorpapMYecKUX HayKax, COMNPOBOXKAAIOIINECS U3MEHEHNEM KP
Juist 00paboTKH (PU3NUECKOr0 COCTOSIHUSL U XUMHYECKOTO
1 | uadopmanmu 1 aHaIHu3a COCTaBa B CUCTEMaXx pa3JInuHOM
Feorpa(bnqecm/lx JaHHBIX. CJIO)KHOCTH; IIPUMEHATH COBPEMECHHLIC
Hay4YHbIC METOABI ITO3HAHUS TIPUPOALI U
BJIaJICHUC UMHU HaA YPOBHE, HCO6XO)11/IMOM
JUTS pelieHus mpodecCHoHaIbHBIX 3a/1a9
Bnageer MerogaMu XUMHYECKOTO Bonpocwt 0ns
aHaJIM3a OKPYXKAIOLIEH CpelIbl ISt YCmHO20 onpoca
BBISBJICHUS €€ BO3MOXKHOCTEH U no meme
PECYPCOB € LIENBIO UX UCIIONb30BaHUS B JIP
pamkax npodeccuoHanbHOI
JeATEIbHOCTH
NOIIK-1.2. Cnocoben 3HaeT OCHOBHBIC TOHATHA U 3aKOHBI | JIP Bonpocui k
HCIONIB30BaTh 0a30BbIE XMMUH, 3aKOHOMEPHOCTH TIpoTekaHus | I’ 3auemy
3HaHUS QYHIAMEHTAJIBHBIX | XMMHYECKHX MPOLIECCOB, METO/bI
pa3zenoB GpU3NKH, XUMHH, Ka4eCTBEHHOT0O ¥  KOJIMYECTBEHHOTO
OUOJIOrHH, SKOJIOTHH B aHaM3a
00BeME, HEOOXOIUMOM ISt
OCBOCHUS (PM3NYECKUX, YMeer npuMeHsITh 3HAHHS Bonpocui ona
o | XMMHYCCKNX, (yHOAMEHTAJIBHBIX Pa3AeNiOB XUMUH IJIL | YCMHO20 Onpoca
OUOTOTNYECKHUX, ONHCAHUS TIPOLIECCOB U SBJICHUI, no meme
JKOJIOTHYECKUX OCHOB B MPOUCXOSIINXB KUBOU MPHPOJIE; JIP
o0wei, pu3ndeckon 1 MPUMEHSTh OTy4YeHHbIC 3HAHUA 10
COLIMAIIbHO-DKOHOMHYECKOH | XUMUH IS PEIICHUSI
reorpaun npodecCHOHANBHBIX 33134
Bnageer cnocoOHOCTRIO TIPUHUMATH JIP Bonpocwi k
rpaMOTHBIE, HAY9HO 0OOCHOBAHHBIE 3auemy
podeCCHOHATHHBIC PEIICHHS
HOIIK-1.3. Crocoben 3HaeT HOPMBI TEXHUKH 0€30MacHOCTH, JIP Bonpocwi k
HCTIONB30BaTh Oa30BbIE METOIOJIOTHIO XMMUH, (PU3UUECKUE U 3auemy
obmenpodeccnoHaNbHbIE XHMHYECKHE CBOMCTBA BEILIECTB,
TEOPETHIECKUE 3HAHUS O BO3MOXKHBIE PHCKH, OCHOBBI
reorpaduy, 3eMJIEBEACHUH, | XUMHUYECKOTO SKCIIEPUMEHTA,
reoMop(OIOTHH C OCHOBAMH | CTAHIAPTHBIE METOANKH XUMHYECKUX
3 | reosoruu, KTMMATOJIOTUHN C | MCCIEOBAHUN

OCHOBaMH METEOPOJIOT HH,
THIIPOJIOTHH, Onoreorpaduu,
reorpaduu moYB C
OCHOBaMH TIOYBOBEICHUS,
TMaHIaPTOBEACHUH TIPH
BBINOJIHEHUH paboT

Ymeer 0e30MacHO MOIB30BATHCS
XMUMHUYECKHMH PEaKTUBAMHU 1
XMMHUYECKHM 000pyI0BaHHEM
MIPOBOJUTH SKCIIEPUMEHTANIBHBIE
HCCIIEOBaHMs U aHAJTU3UPOBATh
PEe3yabTaThl, IPUMEHITh METOAOIOTUIO

Bonpocw ona
YCMHO20 onpoca
no meme

JIP
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reorpa(bnq eCKoit XUMUH T peIICHUSA

HaIpaBJIEHHOCTH. PoeCCHOHATHHBIX 3a/1a4
Brnaneer HaBBIKaMu pabOTHI B Bonpocwt ona
XUMHYECKOH Ta00paTOpuu U yCmHO20 onpoca
TEXHOJIOTMUECKHUX YCIOBHSIX, C no meme
XMMHYECKUMU PEAKTUBAMU U JIP

XUMHYECKHM 000pYI0BaHHEM,
CITOCOOHOCTBIO BHENPATD JTOCTHKCHHUS
XMMHUH TIPU PELICHUH
npoeccHoHaNIFHBIX 33134

[EE

[N

Noakowm

NoogokrowdPE

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIK UHBIC MaTEepUaJibl, H606X0)II/IMI>IQ AJIsi OHCHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (l/l.]'[l/l) onbITa 1€ATCJILHOCTH, XaPAKTCPUIYIOLIUX ITAllbI
(l)OpMHpOBaHHﬂ KOMIIeTEHII Ml B nmpouecce OCBOCHUA 06p330BaTeJ'le0ﬁ NnmporpaMmmabIl

Texymuii KOHTPOJb OCYILECTBISETCS B YCTHOM M NHUCbMEHHOW ¢opMe B mpolecce
MIPOBEJICHUS JIEKLIMOHHBIX 3aHIATUHA M Ja0OPaTOPHBIX pabOT, MPU BBINOJHEHUU KOHTPOJBHBIX
pabot

Ilpumepnulii nepeyens KOHMPOILHBIX 6ONPOCOE RO OMOEILHBIM MEMAM OUCUUNTIUHDL
Tema 1: Bgeoenue. Ocnoguvie 3akonbl xumuu. Knaccol neopeanuueckux coeournenui

. IIpeameT u OOBEKT U3YUCHUS XUMHU.
. Ilepeuncnure OCHOBHBIE 3aKOHBI XUMHH
. HazoBuTe Ki1acchl HEOPraHUYECKUX COCIUHEHUN

Tema 2: CmpoeHue amoma u XumuuecKkas C6:3b.
KBanToBO-MexaHnueckass MOJENIb CTpoeHus aToMa.6.KBaHTOBBIC unciia X GU3NISCKUN
CMBICII.
ATtommusre S, p, d, f - opOuranm.
[IpuHIMIBI 3aNI0JTHEHUE 3JIEKTPOHAMU aTOMHBIX OpOUTasei
.ChopMynupyiTe NIepruoTUIESCKUI 3aKOH.
Crpoenue nepuoanueckas cucrema sneMeHToB .M. Menneneena.
[lepeuncnure TUNIBI XUMUYECKON CBS3H.
IToustue o metone BC u MO.

Tema 3: DHepeemuxa XuMu4eckux npoyeccos. Xumudeckas mepmMooOuHaMuKa u XuMuieckoe
pasHogecue

Uto Takoe TepMoAnHaMuYecKkas cucrema’?

HazoBuTe THIBI TEPMOIUHAMUYECKUX CUCTEM.

[lepeuncnure QyHKIUU COCTOSHUS.

Urto Takoe cTaHIapTHBIE TEPMOJMHAMUYECKHE MapaMeTpbl 00pa30BaHUsI BEIIECTB?
OOBSICHUTH BO3MOYKEH JIM BE€UHbIN JBUTATENb.

Kakue peakuum Ha3pIBatoTCA SK30TEPMUUYECKHE M SHAOTEPMUYECKUE?

Kak onpenenuts BO3MOKHOCTD MPOTEKAHUSI XUMUYECKON peakiuu?

Tema 4. Xumuueckasn kunemuxa. Kamanus.

Kakue ¢akTopsl BIUSIOT HA CKOPOCTh XUMUUYECKOW peakinuu?

[Touemy nOpOroCcToAIME KaTaanu3aTOPhl UCIOJIB3YIOT B TEXHOJIOIHYECKHUX MPOLIECCAXU
SKOHOMHUKU NPEANPUITUN

Kax ucnons3zyto [Ipunnun Jle-Illarense A cMenieHnsi paBHOBECHBIX ITPOLIECCOB BCTOPOHY
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BBIXOJ1a IPOAyKTa?

Tema 5 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax
[IpuBeaute mpuMepsl IUCHEPCHBIX CHCTEM.

Onumure cBONCTBA pacTBOPOB.

N3 kakux ctaguil COCTOUT MPOLECC PACTBOPEHUS.
Kakwue ¢akTopsl BIUSIIOT HA IIPOIIECC PACTBOPCHUS?
UeM oTiimyaroTcs UieaibHble paCTBOPHI OT PEAIbHBIX?
Kakue BemiecTBa OTHOCSTCS K 3JEKTPOIUTAM?

[Touemy 31€KTPOINUTHI TPOBOASAT TOK?

9. Uem cHIIbHBIC IEKTPOIUTHI OTJIMYAIOTCS OT CIA0BIX?

. [loueMy KOHCTaHTa IUCCOLIMALMU HE MPUMEHUMA K CHJIBHBIMAJIEKTPOJIUTaM?
11.

[Touemy pu3nopacTBOpbl 3amep3aroT Mpu Oojee HU3KOM TeMnepaTrype?

Tema 6 : Xumus komniekcHoix coeounenuil. Komniexcoobpasoeanue 6 pacmeopax.

1. CrpoeHue u HOMEHKIIATYpa KOMIUIEKCHBIX COSIMHCHUI d-3JIEMEHTOB..

2. Xumudeckas CBsI3b B KOMIUICEKCHBIX COCJIMHCHUH.

3. Meton BC o0 reoMeTpun W MarHUTHBIX CBOMCTBaX KOMIUICKCHBIX COCAMHCHUM.

4. O0mas xapakTepUCTHKA KOOPAMHAIIMOHHBIX COSMHEHNH OMOMETAIIIOB C OMOJTUTaHIaMH.
5. PaccmoTtpeTs cTpoeHne reMorjio0rnHa KpoBH

6. Kak ompenenuTh MarHWTHBIE CBOMCTBA KOMILIEKCOB?

Tema 7: OxucaumenbHo-60CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCIU U UX POJlb
8 OUON02UYEeCKUX cUCmeMax. DNeKmpoxumuyeckue npoyeccol

Kak paccunurats BO3MOXKHOCTBH mpoTekanuss OBP?

Kak co3gaThe raJpBaHMUYECKUI SIICMEHT, UMl OWH B MeTajlia?

[Touem HeENB3s MOTYIUTH AKTUBHBIE METAILIBI U3 BOAHBIX PACTBOPOB AJICKTPOIUTHUSCKUM
myTem?

Tema 8: Ob630p c80UICMB dNEMEHMOB U UX BANHCHELIUUX COCOUHEHUL.
1.ITouemy meTamubl O6aecTsIT?
[Touemy MeTauIbl MPOBOAAT TOK, & HEMETAJUIBI - HET?
I'ne B nepuoanueckoii cucreme sementoB .M. MeHnneneeBa HaXoAsSTCA METAIUIbI U
HEMEeTaJlIbI?
Kaxkue BemecTBa OTHOCATCA K MaKpO- M MHKPO3JIEMEHTaM ?
Kakue mMeraiibl Ha3pIBAIOT METAIIAMH YKU3HU?
[ToueMy KOMIIJIEKCHBIE COJIU J 3JIEMEHTOB SPKOOKpAIICHHbIE?

Tema 9: Memoowl ananuza eeujecme
YeM XMMHUYECKUE METOIbl aHAJIN3a OTIUYAIOTCS OT PU3NICCKUX U (PUINKO-XHMUISCKUX ?

IIpumepnvie bunemovt K KOHMPOIbHBIM pabomam
Teml: Ocnosnvie nonamus u 3akouvl xumuu. Knaccol neopeanuueckux coeounenuii
1. BeluucnuTh MOJIIpHYIO Maccy rasa, eciu macca 280 mut ero npu temneparype 21 °C u
nasiennu 2.026-10° 11a paBHa 0,65 1.
2. Bpruucnure MOJSpHYIO Maccy 3KBHBaJIEHTa MeTasuia, eciau 0,2 T ero BHITECHUIIHN U3
KHCIIOTHI 78 MJI Boopoa, usmepenHoro npu 17 °C u gasienun 98642 Ila.
3. T'me congepxxkurcs 6oibiie Mosekyt: B 1 11 xnopa npu 23 °C u nasienun 98 500 [1a umu B
1 1 oxcupa yrnepona npu 55 °C u nasnenun 10 600 ITa?
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Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax

1. B Bogxe maccoi 200 r pactBopwin cosib Maccoil 20 r. Onpenennuts MaccoBYIO JOJIO
BEIIECTBA COJIM B PACTBOPE, IPUHSAB IUIOTHOCTH BOJIBI paBHOM 11/Mi1.

2. OmpenenuTs Maccy BOJABI, KOTOPYIO HEOOX01uMo prudaBuTh K 220 T. pacTBOpa KUCIOTHI
¢ maccoBoit gozeit 80%, 4yToOsl noayuuts 60% pactBop.

3. Haiitu maccy meanoro kymopoca CuSO4 *5H, O HeoOxo1umyro UTsl PUTOTOBJICHUS 1 71
pactBopa , coaepxarero 10% 6e3Boano¥ comu. [TnotHocTs 10% pactBopa 1,084 r/mi.

4. Jlna meirpamm3aruu 60 M HoSO4 motpebdoBaiocs no6aButk 20 Mt 0,3 H menoun KOH.
Omnpenenutb MOJISIpHOCTH pactBopa H2SO4.

IIpumepHbIii nepedyeHb J1a00paTOPHBIX PadoT MO OTAEIbHBIM TeMaM AUCHHUILINHBI

Jlabopamopnasa paboma— >TO BaXHBIA dJIEMEHT Y4eOHOTO IMpoliecca.
HMeHnHO HaTakuX 3aHATUIX CTYACHTBI IMOJYYAarOT MPAKTHUYCCKHUC YMCHHUA U HAaBBIKKU
paboTel ¢ mpUOOpaMH, y4YaTCs CaMOCTOSTEIBHO MPOBOJAUTH OMBITHI U JeJaTh
COOTBCTCTBYIOIIIMEC BBIBOABI 110 HUX pE3yjabTaraM, 4YTO, HCECOMHCHHO, 6y11€T
CITOCOOCTBOBATH JIYUIIIEMY YCBOCHHIO U 3aKPETUICHHIO.

Pesynprarel  mabGopaTopHbBIX  pabOT OQOPMIISIFOTCS B OTYETHI MO
nabopaTopHbIM MNpakTUKyMaMm. Otder 1o jabopaTopHOil paboTe COAEPKHUT
TEOPETUYECKYIO U SKCIIEPUMEHTAJIbHYIO YacTh. B TeopeTnyeckoil yacTu u3iararorcs
TEOPETUYECKUE OCHOBBI M3y4aeMbIX XMMHUUYECKUX MPOIIECCOB. B sKCriepuMeHTaIbHOM
YacTU MPUBOJUTCA 1I€JIb, HA3BaHWEW METOJIMKA BBINOJHEHUS XUMHYECKOT'O OIbITA.

[Ipu HEOOXOAMMOCTH NPUBOIATCS PACUETHI M COCTABIISIIOTCS] YPABHEHU S XUMHYECKUX
peakuuii. B koHIIe Ka)X10r0 onbiTa (OPMYJIUPYETCS] BHIBO/I.
Kpumepuu oyenusanus omuemos no nabopamopHvim pabomam:

— OIICHKA ‘3a4TE€HO’’ BBICTABJISIETCA CTYACHTY, €CJIM OH MPABUJIbH O PUMEHSIET
TEOPETUYECKHE TMOJIOKEHHUSI Kypca IpHU PEIICHUM MPAKTUYECKUX BOIPOCOB, BIIAJIEET
HE0OXOIMMBIMHU HaBBIKAMH U MIPUEMAMH WX BBITIOJHEHHUS,

— OLICHKAa ‘“‘HE€ 3auTeHO’ BBICTABISAETCS CTYJEHTY, €CIIM OH HE 3HaeT
3HAYUTENIbHOM YacTu MPOTPaMMHOr0 Marepuaia, B JIJaOOpaTOPHOM MPAKTUKYME JOIMYyCKaeT
CYILIECTBEHHbIC OIIMOKH, 3aTPyJIHSETCS OOBSICHUTH pPacCUETHYI0 YacTh, OOOCHOBaTh
BO3MOXKHOCTh €€ pealn3alliy, a TakKe HEYBEpEeHHO, C OOJIbIIMMH 3aTPYyIHEHUSIMU
BBIMOJIHSIET 3a/IaHUSI WJIM HE CIIPABIISETCS C HUMH CaMOCTOSTENBHO.

Jlabopamopnaa paboma Ne. 1.OcHosHble Kiaccvl HEOP2AHUYECKUX COEOUHEHUL

3HAKOMCTBO C TE€XHHMKOW O€30IMacHOCTH MpH padoTe B XMMHYECKOU jabopaTtopui.
Juarnoctuyeckoe TectupoBaHue. [Ipu BeImonHEeHUM J1abOpaTOpHONM PabOTHI H3YyUaAIOTCA
CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX COCIMHEHUM M CIOCOOBI HUX IOIYUYCHHUS.
YmeHue
OCYILIECTBUTD IIETIOYKHU MPEBPAILICHUH.

Jlaboopamopnan padoma Ne2: Ckopocmvb XumMudeckux peakyui u XumMuieckoe pagHogecue.
Kamanus.

[Ipu BeIMONHEHWH nabopaTOpHON pabOThl WU3ydaeTcsi 3aBUCUMOCThH BIIMSHUS
KOHIIEHTpAIIMU pEearupyrolnux BeIIeCTB, TeMIIepaTyphbl, KaTajauzaTopa Ha CKOPOCTh
XUMHYECKOU pEeaKkIfu, a TaK)Ke BIUSHUE KOHIICHTPAIlUA Ha XUMHUUECKOE PAaBHOBECHE.
Jabopamopnaa pavoma Ne 3 Dnexmponumuueckas ouccoyuayus. I uoponus coneui. PH

DopMUpYIOTCST YMEHHSI pabOThI C PacTBOpAMU JJIEKTPOIUTOB. M3ydaercs BIUsSHUE
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KOHIIEHTpPALlMM Ha CMEUIEHHE paBHOBECHUs CJIA0Or0 dJIEKTPOJIUTA. 3HAKOMCTBO CO
cBoiictBamu OydepHbIX pacTBOpoB. lIpmoOperaercst HaBbIK ompeneneHus: pHpacTBopoB
COJIEH, CMEIICHUE PABHOBECHS THUAPOJIN3a COJICH.
Jlabopamopnasn paboma Ned. . «Ceolicmea Memasnios u HeEMemaiiosy
dopmupoBaHue yMEHHH pabOTBl C MeTaUIaMH MPH KX PAcTBOPEHUH B BOJIC,
pacTBOpax KHCJOT, MIEJNOYEH, MpU CIiaBileHUU. WM3yduTh KHCIOTHO-OCHOBHOW U
OKHUCJIMTEIbHO- BOCCTAHOBUTEIILHBIN XapaKTEP BAXKHEUIIINX COSMHEHUN METAIIOB.
dopMmupoBaHHEe YMEHUM pPaOOTHI C HEMETAUIAaMH W HMX COeIuHEHUsMH. M3ydenwue
OKHUCJIUTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB HEMETAJIJIOB 1 UX COCIMHEHHU.

Jlabopamopnas pavoma NeS: « Kauecmeennvlepeakyuu Ha KAMUOHbL U AHUOHBLY,
«Onpedenenue sHcecmkocmu 600bl»

O3HakOMJIEHHE C XUMUUYECKMMH METOJIaMH aHajin3a BemiecTB. KauecTBeHHBIE
peakiuu HakaTHOHBI. M3yueHrne mpoayKTOB B3aUMOJCUCTBUS UX C KaY€CTBEHHBIMU
annoHamu. opmupoBaHUEe YMEHUS TPOBOJIUTh KAU€CTBEHHBIN aHAIN3 BEIIECTB.

O3HakOMJIEHHME C Ka4YeCTBEHHBIMHU pEaKIUsIMU Ha aHUOHBL. M3yueHue
MPOJIYKTOB B3aUMOJECUCTBHUS UX C KAYECTBEHHBIMU HOHAMHU. DOPMUPOBAHUE YMECHUSI
MMPOBOJAWTH KAUECTBEHHBI aHAIN3 BEIIIECTB.

[IpoBenenne HaydHO-HCCIEAOBATEIBCKON pabOTHI MO M3YyYEHHUIO OOIIEH U
BPEMEHHOMU KECTKOCTH BOJIBI

Tecm k meme 5. OKuciumenbHo-60CCMan0GUMeNbHblE PeaKyuu
e K KkakoMmy TUIly peakUMil OTHOCUTCS AAHHAs peaKius’?
KOH+C1; »KClO;3 + KC1 + H,O

1) peakoust MEXMOJEKYISIPHOI'O OKHCIICHUS — BOCCTAHOBJICHUS,
2) peakuus BHyTPUMOJEKYISPHOTO OKHCICHUS — BOCCTaHOBJICHHUS,
3) peakuus AUCIPONOPIHOHUPOBAHUS.
e ATOMBI Kakoro 3JI€MEeHTa, U3MEHSS CTENCHb OKHCIICHUS, OKUCISUTUCH B PEAKIUH:
Pb(NOs)z — PbO + NO, + O,
1) cBuHIIa; 2) a30Ta; 3) KUCI0opo/a; 4) CBHHIIA M a30Ta; 5) a30Ta U KKCJIOPOa.
e  CKONBKO 271eKTpoHOB oTnaeT noH Cr®' B peakrum:
Cr** +Br, + OH —

g)rgf;-cmg- +Br + H,01) 1; 2) 2; 3) 3; 4) 4;

e  CKOJBKO MOJICKYJI a30THOM KMCIOTBI yUaCTBYET B KAYECTBE
okucnurens Bpeakuuu: FeS + HNOz;—Fe(NO;3)s +
S+ NO + H,0
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B Kkakoil cpejie OCyIEeCTBISICTCS pPeaKius, MPOTEKAoIIas Mo cxeme:
MnO, + KC103 + ... > KoMnO4 + KC1 + ...

Kpumepuu ouenku mecma: npaBuiabHbeix oTBeToB 90-100% - «oTnmuno», ot 75 % no
90%—«xoporro», ot 55 % 10 75%— «ya0BIECTBOPUTEIHHO», MEeHbIIIE 55 % -
«HEYJOBJIETBOPUTEIBHO.

3a4eTHO-IK3aMeHAIMOHHbIC MaTePHAJIbI ISl IPOMEKYTOYHOM aTTecTaluu (3a4eT)
Bonpocs! 1JIs1 NOATOTOBKH K 3a4eTy

1.0OcHOBHBIC IOHITHUS M 3aKOHBI XUMHUHU. PoIb XUMHH B HAaYyYHO-TCXHHUYCCKOM IIPOTPECCEC.
2.. OCHOBBI KBAaHTOBO-MEXaHHYCCKOM TCOpHUU CTPOCHUS aTOMaA.

16



3.KBanroBbie uncia. Atomusie S, p, d, f - opouTamu.
4 .TIpyHIMIBI 3aMI0JTHEHNUE SJICKTPOHAMHU aTOMHBIX OpOHUTAJICH.
S.Ilepuoanyeckuii 3akoH. Ilepuoanyeckas cucrema anementos .M. Menneneesa.
Knaccugukarus snementos ( s-, p-,d-, T).
6. Xumnueckas cBs3b. [lonstue o meroge BC u MO.
7. KoBanenTHast cBsi3b. CBOICTBA BEILIECTB C KOBAJIEHTHOW CBSI3BIO.
8. MoHHas cBsA3b. DIEKTPOOTPULIATEIHHOCTD JIEMEHTOB.
9..BonmopoiHas cBsI3b U €€ CBOMCTBA.
10. Ces3b B MeTasiax. CBOMCTBA BEILIECTB ¢ METAJUIMYECKOM CBS3BIO.
11.Tunsl KpUCTAIIIMYECKUX PELIETOK U CBOMCTBA COEIMHEHUH.
12.30nHas Teopust. [IpoBogHUKY TOKA, TOIYIIPOBOIHUKU U JUDIEKTPUKH.
13. MexMoneKyasipHbIe CHIIBI B3aUMO/ICHCTBUSI.
14. OcHOBHBIE KJ1acChl HEOPTaHUYECKUM COETMHEHUH.
15. Tepmonunamuyeckue cucteMbl. QYHKIIUU COCTOSHUSA.. DHTANIBIINSA, SHTPOIHSI, BHYTPEHHSIS
SHEprus — napameTpsl cOCTOsIHUS BemecTB. CTaHIapTHBIE TEPMOIMHAMHUYECKHE TapaMeTPhl
00pa3oBaHUs BEIIECTB.
16.I1epBblii 3aKOH TEPMOIUHAMUKH.
17..Oueprerudeckue 3¢ (HeKkTbl XuMUYECKUX peakuuid. TepMoxuMuyeckue ypaBHeHHsI. 3aKOH
I'ecca u ero ucnonb3oBaHKUEe ISl TEPMOXHUMHYECKUX PACUETOB.
18.ITonsiTrie 06 sHTpOnMK. DHTpOoNHU (Ha30BOro nepexoaa. Bropoil 3akoH TepMOIMHAMUKY.
19.1306apHo-n30TepMuueckuii norenuuan (3Heprust [ m60ca). Hampasnenne npotexaHus
XUMHUUYECKUX PEAKIIUH.
20. CKkopoCTh XUMHUYECKON PEeakIiuy U (PaKTOPhI HA €€ BIUSAIONINE. 3aBUCUMOCTh CKOPOCTH
peaKuuu OT KOHIEHTPALUH. 3aKOH AEHCTBYIOIIMX Macc.
21.. 3aBUCUMOCTBH CKOPOCTH peakmuu oT Temrepatypsl. [IpaBuno Bant-I'odda.
22.1ToHsATHE O TEOPUU AKTUBUPOBAHHOTO KOMILIEKCA. DHEPTHUs AKTUBAIIUU.
23.1'0MOTeHHBIN U TeTePOTEHHBIN KaTain3. ABTOKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.006paTuMble 1 HeoOpaTHUMbIe peakiuu. XuMudeckoe paBHoBecue. [Ipunnmmn Jle-1llatense.
Cwmenienue paBHoBecHs. KoHcTanTa paBHOBecHS U (DaKTOPHI Ha €€ BIUSIOLIUE.
25.JlucniepcHble cUCTeMbI U UX Kinaccudukanus. [ToHATHS 00 HIeanbHBIX U PeaTbHBIX
pacTBopax.
26.Xumudeckas teopust pactBopoB J[.M. Menaeneesa. O01iue cBoicTBa pacTBOPOB.
27. KomnuratuBHbIE CBOMCTBA pacTBOPOB 3aKoHBI Payiis.
28. Ocmoc. 3akon Baut-I'odda. Ocmoc B mpupoae. M3otonnueckuii Ko3ppuimenT.
29.IlpencraBneHue 0 MEXaHU3ME HIEKTPOJIUTUUECKON AUCCOLMALMY B BOJIHBIX paCTBOPaXx.
Crenenp aucconuanuv u GakToOpsl HA €€ BIUSIOINE.
30.3akoH pa3baBieHus OcBanbaa. KoHcranTa qucconuani u GakTOpbl HA €€ BIIUSIOIIHE.
31 Bopa ee poas B ipupojie. MonHoe nmpousBeneHue Boabl. Bonopoansiii nmokazarens ( PH )
pacTtBopa.
32. by(depHbie pacTBOpHI U UX CBONCTBA.
33. IloHATHE O TEOPUU CHIILHBIX JIEKTPOJIUTOB. AKTUBHOCTH, KOA()(DULIMEHT aKTUBHOCTH,
WMOHHAas CUJia pacTBOpa.
34. Tunponus coneil. Heo6patumslit ruponns. CteneHb U KOHCTaHTa I'MIpoin3a. BiusHue
TEeMIIepaTyphl ¥ pa30aBiIeHUS HAa CTENEHb THAPOIIN3A.
35. IIpoussenenue pactBopumoctH (I1P). YcnoBus BeinazeHus ocajxa.
36.0KucINTENFHO-BOCCTAHOBUTENBHBIE peakiui. Kinaccudukarus.
37.2neKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHJapTHBIN AJIEKTPOIHBIM NOTEHIIMAT U
(baxTopsl Ha Hero BimstomMe. YpaBHeHue HepHera.
38. 'anpBanuyeckuit anemeHT. DJIC rajpBaHUYECKOTO JIEMEHTA.
39.0nexrpoau3 pacmuiaBa u BogHoro pactBopa NaCl. 3akonsr ®apanes.

17



40. CTpoeHHE 1 HOMEHKJIATypa KOMILICKCHBIX COSAMHEHUI d-3/1eMEHTOB.. XUMHUYECKasl CBSI3b B
KOMILJIEKCHBIX COECIMHEHUM.

41.Meton BC o reoMeTpuu M MarHMTHBIX CBOMCTBaX KOMIUIEKCHBIX COCAMHEHHI.
42.001mas xapakTeprucTUKa KOOPAMHAIMOHHBIX COCTMHEHUN OMOMETAIIIIOB ¢ OMOJIMTaHIaMH.
43. O0mas xapakrepuctuka d-3eMeHTOB. XUMHUYECKUE cBOMCTBA. PoJib jxernesa , HUKes u
XpoMa B OPTaHHU3ME YEJIOBEKaA.

44. 1llenouynsie MeTaIbl. XUMUYECKHE CBOMCTBA.

45. Illenmo4yHO-3eMENIbHBIC METAJUTbl. XMMHUUYECKHE CBOMCTBA

46.Bomopon. dusnveckne 1 XUMHYECKHE CBOMCTBA.

47. Kucnopon. dusnueckre 1 XMUMUYECKUE CBOMCTBA.

48 Azot u pocdop . Xumuueckue cBoiicTBa. Baxknsie coequaenus azora u pocdopa B
OMOJIOTMUECKUX CUCTEMAaX

49. Yrnepon. Xumuueckue cBoiicta. Kitaccudukanus opraHn4eckux coeTMHeHHI

50. Xumuueckne MeToapl aHamu3a BeniecTB. dusnueckne M (PU3UKO-XUMHUCCKAE METOJIBI
aHaJIn3a BEIIeCTB

Kpurtepuu onenuBanus pe3yjibTaToB 00y4eHuUs!

KpuTtepuu oneHuBaHus M0 3a4eTYy:

Ouenka 3HaHUM MO0  JUCHMIUIMHE  «XHMHS» Ha  3a4eTe  Mpeanojaraer
mddepeHInpOBaHHBIN MTOAX0]] K CTYICHTY, YUET €r0 MHANBUIYaJIbHBIX CIOCOOHOCTEH, CTEeTIeHb
YCBOEHHMSI M CUCTEMAaTH3allM1 3HaHUI yd4eOHOTO Kypca, YMEHHS JeNlaTh J10Ka3aTeIbHble BHIBObI
u 000011eHus, GOpMUPOBaHUS OOHIEKYIbTYPHBIX M MPO(ECCHOHAIBHBIX KOMIETEHTHOCTEH.

OneHuBaeTcsi HE TOJBKO TJyOMHAa TIOHUMAHUS OCHOBHBIX TIpoOIeM  y4eOHOM

JUCHMIUIMHBL, HO M TIOCEIIaeMOCTh JIEKUUA M CEMHMHAPCKUX 3aHATHI, aKTHUBHOCTh Ha
CEMHUHAPCKUX 3aHATHUSIX, COAEPKATEILHOCTh YCTHBIX OTBETOB M CHIETAHHBIX MTPE3CHTALIHH.
«3aumeno) (nPoOGUHYmMbLIL YPOBEHD) - OLICHUBAIOTCS OTBETHI, COACPKAHUE KOTOPBIX OCHOBAHO
Ha TJIyOOKOM BCECTOPOHHEM 3HAaHUM IpeIMeTa, OCHOBHOM M JOTOJHHUTEILHOW JIUTEPaTypHl,
U3JI0’KEHO JIOTUYHO, apryMEHTHPOBAHO U B MOJHOM oObeme. OCHOBHbBIEC MOHSATHUS, BBIBOIBI U
00001eHuss chopMyaUpoBaHbl yOenIUTENbHO W Jo0KazaTelbHO. CTyIeHT yMeeT NpaBUIIbHO
0O0BSACHATH MaTepUall, WLTIOCTPUPYS €ro MpUMeEpaMu
«3aumeno» (nosvluieHHbBLIL YPOBEHD )- OTICHUBAIOTCS OTBEThI, OCHOBAHHBIC HA TBEPIOM 3HAHHU
rpeMeTa, OCHOBHOM JIMTEPaTyphl, C HE3HAYUTEIIbHBIMH ITPOOEIaMU B 3HAHUSX TOMOTHUTEIbHOM
nuTepaTypel. BO3MOXXHBI HEIOCTAaTKM B CHUCTEMaTH3alMU WM B 0O0OOUIEHMHM MaTepuaa,
HETOYHOCTHU B BbIBOIaX. CTYAEHT TBEPAO 3HAE€T OCHOBHBIE KATETOPHH Y4€OHOM AUCIUTIINHEI.
«3aumeno» (nopozoewlii ypoeens) - OLICHUBAIOTCS OTBETHI, KOTOpPhIE OA3UPYIOTCS HA 3HAHHUH
OCHOB
npeaMeTa, HO UMEIOTCS 3HAaYMTeNbHbIE MPOOeTbl B YCBOCHUM MaTepHala, 3aTpyAHEHHUS B €ro
W3JI0KEHUU U CHCTEMAaTH3aIliH, BBIBOJBI C1a00 apryMEHTHUPOBAHBI, B COJEPKAHUU AOMYIICHBI
TEOPETUYECKUE OLTUOKHU.
«He 3aumeno» - O1ileHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPYXEHO HE 3HAaHHE OCHOBHBIX MPOOIIEM
U KaTeropuii mpeaMeTa CoryiacHO yueOHOM MporpaMMsl, COJiep>KaHne OCHOBHOI'O MaTepuania He
yCBOEHO, 0000ImmeHuit 1 BbIBOJIOB HeT. CTYIEHT HE MOKeT MM OTKa3bIBaeTcs OTBEYaTh Ha
BOIPOC

OneHouHble CpeAcTBa s WHBAIMAOB W JUI] C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX MCUX0(U3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOJMMOCTH HHBAJIUAAM U JIMIAM C OrPAaHUYEHHBIMU BO3MOKHOCTSMHU
3JI0POBBSI ITPEIOCTABIISIETCS IOTIOIHUTENFHOE BpeMs JJIs TIOJATOTOBKM OTBETA HA SK3aMEHE;
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— IIPU MPOBEJICHUU MPOLETYPHl OLICHUBAHUS PE3YJIbTATOB O0YUYEHHUS MHBAINIOB M JIUI] C
OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbsI IPEyCMaTPUBAETCS UCIOIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X MHAWBUAYAIBHBIMU 0COOCHHOCTSIMH;

— IpU HEOOXOAMMOCTH ISl OOYHAIOLINXCS C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbBSI
YW WMHBAJIUJIOB TMpOLEAypa OLCHHBAHUS pE3yAbTaTOB OOYYEHHS IO AUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TaIOB.

[Ipouenypa oneHMBaHUSI PE3yNbTaTOB OOyYCHUs MHBAJIUAOB U JIUI C OTPAaHHMYCHHBIMU
BO3MOXHOCTSIMU 370pPOBbsI IO AMCLUILIMHE (MOIYNIIO) IPEAyCMAaTpUBAET IpPEAOCTaBICHUE
uHbopManuu B PopMax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM WX 3JI0OPOBBS M BOCIPHITHS
nHGOpMAITHH:

JUist T ¢ HapyIISHUSIMH 3pEHUS:

— B IIeYaTHOU opme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapylmeHus MM ClTyXa:

— B IIe4aTHOU opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUjig 11 ¢ HapyIIEHUSIMHU OTIOPHO-JBUTaTENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaronuxcs.

5. Ilepevyenb yueOHOM JTUTEPATYPbI, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOT U
5.1. YueOHas Jureparypa
I'muaka H.JI.OOmas xumus : B 2-X T. : Y4eOHHUK JIJIs aKajgeMHuIeckoro O6akanaBpuara . T. 2 / H.
JI. 'nunka ; mox pen. B. A. Ilonkora, A. B. ba6kosa. - 20-e u3n., nepepad. u mpon. - Mocksa :
HOpaiit,2018. - 379 c.
Pexxum nmoctyma: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
[IpakTukym mo o01mIeH XumMuu : yaeOHOE TTocoOue s akaieMuueckoro 6akamaspuara / H.
JI. 'nmunka, B. A. [Tonikos, A. B. babkos, O. B. HectepoBa. - Mocksa : IOpaiit, 2019. - 248 c. -
URL:
Pexxum pocryma https://www.biblio-online.ru/bcode/444652
COopHHMK TECTOB U 3aJ71a4 10 Kypcy XUMUU : yueOHoe nocodue / E. A. AnanbeBa, A. B.
BanbkoB, M. A. I'maronesa [u ap.]. — Mocksa : HUAY MU®U, 2014. — 144 c. — ISBN 978-
5-7262-1960-8. — Texkcr : anekTpoHHbIH // JIaHb : 3eKTpOHHO-OMOINOTEYHAs CHCTEMa. —
URL:
Pesxxum moctyma : https://e.lanbook.com/book/103243
Kyznenosa C.JI., Cropoxxenko T.I1../ Yue6HO-MeToaMUECKOE TOCOOUE TS 1TaO0PaTOPHBIX
paboT no Kypcey «Xumus» (i cTyeHToB HanpasiaeHuss noarotosku 05.03.02-I'eorpadus),
yTBepXkJACHHbIE Kadenpoii oOuieil, HeopraHMuecKoil XuMuu U HHPOPMAIIMOHHO-
BBIYUCITUTEIIBHBIX TEXHOJIOTHH B XUMHH, TTPOTOKOI Ne 7 ot 22.06.2017 T.

5.2. llepnoanyeckas JJureparypa

1. Yenexu XumMuu - pocCUHCKUIN HaydHBIN sKypHaJI, MYOJIUKYIOLIIUI 0030pHBIE CTAThH IO
aKTyaJbHbIM ITPOOJIEeMaM XUMHUU U CMEXHBIX HayK.

2. KypHan opraHn4eckoil XuMHUH - pOCCUICKII Hay4dHbIH )KypHaJl, MyOJIMKYIOIUI CTaTbU
[0 TEOPETHYECKUM MpoOIeMaM OpraHMYecKOW XMMHH, MEXaHM3MaM pPEaKLUUil OpraHu4ecKHx
COEJIMHEHUH, COOTHOIIEHUSAM MEXy (PU3NUECKUMHU CBOMCTBAMH, PEAKIIMOHHOMN CIIOCOOHOCTHIO
U CTPOEHHEM, 10 HOBBIM PEAKLUAM U METOJAM IIOJy4EHUs OPraHUYECKUX COCIUHEHHH, I10
OCHOBHBIM Ipo0JIeMaM pa3BUTHSI BAKHEHIITNX HANPaBIE€HUH OPraHNYeCKOro CUHTE3a.
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https://e.lanbook.com/book/103243

3.

Kypnan obmieit XuMuM — OAMH U3 KPYMHEHIINX POCCUHCKUX HAYYHBIX >KYpHAJIOB,

OTpaKaIOIIMX OCHOBHBIEC HAMIPABJICHUS PA3BUTUS XUMHH, TyOJIIMKYIOIINUN pabOThl, MOCBAIIEHHBIE
aKTyaJbHBIM OOIIMM BOIPOCaM XMMHU M TPOOJIEeMaM, BO3HUKAIOUIMM Ha CTHIKE PAa3IMYHBIX
pa3zesioB XMMUH, a TAKXKE Ha IPAHMLIAX XMMUU U CMEXHBIX C HEH HayK (METAJUI0OOpPraHU4YECKHe
COCIMHEHMS, DJIEMEHTOOPraHUYeCKass XUMMs, OPraHMYECKHE U HEOPraHUYECKHE KOMILUIEKCHI,
MEXaHOXUMHSI, HAHOXUMUS U T. 1.).

5.3. HHTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe MpodeccHoHAIbHbIE 0a3bl
AAHHBIX H HHGOPMALIMOHHbIE CIPABOYHBIE CHCTEMbI
J1eKTPOHHO-0ubImoTeuHble cucTteMbl (IBC):

1

2
3
4
5

ABC «IOPAUTY https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHBb» https://e.lanbook.com

IpodeccuonaibHbie 6a3bl JAHHBIX:

o khwnE

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuaner nuznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas oudanoreka (H2B) http://www.elibrary.ru/
[TonHOTEKCTOBBIE APXUBBI BEAYIIUX 3allaHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit

miardopme HayuHsix xypHaasoB HOMKOH http://archive.neicon.ru

7.

HanmonaneHass anekTpoHHas OuOnwoTeka (IOCTyn K DJIEKTPOHHOW OuOIMoTeKe

nuccepranuii Poccuiickoit rocymapersenroi oubmmoreku (PI'B) https://rusneb.ru/

8.
9.

[Ipesunenrckas oubnmmoreka uM. b.H. Ensituna https://www.prlib.ru/
OnekrponHas koyuiekius Oxchopackoro Poccutickoro @onna

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuupepcurerckas napopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

NudopmannoHHbIe CIIPABOYHBIE CHCTEMBI.

1.

KOHCYJ’ILT&HT IImroc - CIIpaBOYHasd MpaBoBasi CUCTCMaA (I[OCTYTI 10 JIOKAJIbHOM CETH C

KOMITBIOTEPOB OMOIUOTEKH )
Pecypchl cBOOOHOTO HOCTYNA:

1.
2.
3.
4.

AmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

[TonHbIe TEKCTHI KaHACKKUX auccepTanuid http://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);

MuHMCTEPCTBO HAayKu U BhIciIero oOpasoBanus Poccuiickoit denepannn

https://www.minobrnauki.gov.ru/;

5.

denepanbhblil mopran "Poccuiickoe oopazosanue http://www.edu.ru/;
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6. Mudopmanumonnas cucrema "Enunoe okHO nocTyna K 00pazoBaTeabHBIM pecypcam”

http://window.edu.ru/;

7. Enumnas koyutekuus uupoBbix 00pa3zoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexepanbHBIN HEHTP HH(OPMAIIHOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekr 'ocynapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOopMaIMOHHBIN TopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. CnoBapu u suimkiIoneuu http://dic.academic.ru/;

13. OO6pasoBarenbHbIil mopTan "Yueba" http://www.ucheba.com/;

14. 3akxonomnpoekt "O6 o6pazoBanuu B Poccuiickoit @enepannn". Bonpocs! u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTeIbHble U HHPOPMAIMOHHBbIE PeCypChl

KyoI'Y:

1. Cpena MoaynbHOTO AHHaAMHYecKoro oOydenus http://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, YyueOHO-METOAUUECKUX KOMIUIEKCOB, MyOINKAlUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapsl HHGOPMAMOHHbIX
oOpasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB nokymentoB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTelIbHBIC pecypchl Kadeapsl WHMOPMAIMOHHBIX CHCTEM H
TexHoJyiorui B oopazoBanuu Kyol'Y u Hayano-metoaudeckoro xxypHaina "[LIIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. Mertoauyeckue ykKazaHusl JJsi OOyYalOIIUXCH IO OCBOEHHIO IMCHUILIUHBI
(MoayJis1)

VYcmenHoe u3y4YeHHE IUCHUTIIMHBI «TOHKWUH OpraHuyYecKuid CUHTE3» TpeOdyeTr oOT
CTYIACHTOB PETYJISPHOrO MOCEIIEHUs JIEKIUH, a TakkKe aKTUBHOW pabOThl Ha MPAKTUYECKUX
3aHSTUSIX, BBITIOJHEHHS TECTOBBIX MPOBEPOUYHBIX paOOT, BBHITIOJHEHHS U 3aIUTHI JTa0OPATOPHBIX
paboT, 03HAKOMIICHHUS] C OCHOBHOM U JIOTIOJTHUTEILHOM PEKOMEHIYEMOU JTUTepaTypOu.

[Ipy MOATrOTOBKE K JICKIIMOHHOMY 3aHSTUIO CTyJICHTaM PEKOMEHIYeTCsl:

1) mpocMOTpeTh 3amMcH MpenblAylled JEeKIHMH W BOCCTAHOBUTH B MaMATH paHee
W3Y4YEeHHBIN MaTepuan,

2) Geryio MpoCMOTPETh MaTepHal MPEACTOSIICH JEKIUHU, C HENbI0 JYYIIero YCBOCHHS
HOBOT'O MaTepHana,

3) camoCTOSITENbHO TPOPabOTaTh OTACIbHBIC (PPArMEHTHI TEMbI TPOILION JCKIIUHU, ECITH
3TO HEOOXOAUMO.

[Ipy KOHCHEKTHUPOBAaHUH JIEKIIMOHHOTO MaTepuala CTyIeHTaM HYXHO CTPEMHUTHCS
KpaTKO, CXEMaTW4HO, TMOCJIEI0BaTeIbHO W JIOTUYHO (PUKCUPOBATH OCHOBHBIC TOJIOKECHHUS,
BBIBOJIbI, 0000111eHUsT U (OPMYTUPOBKH, HE MBITAACh 3alHCaTh BECh MPeroJaBacMblii MaTepHra
CJIOBO B CIIOBO.

[Ipu mOAroTOBKE K JIaA0OPAaTOPHOMY 3aHSITHIO PEKOMEHYETCS:

1) 03HAaKOMUTHCS C TEMOM U TUTAHOM 3aHSTHS, YTOOBI BBISICHUTH KPYT BOITPOCOB, KOTOPHIE
OyayT oOCy>KIaThCs Ha 3aHITHH,

2) mopaboTaTh C KOHCIEKTOM JIEKIIUM 1O TEME 3aHSATHUS, a TaKKe O3HAKOMHUTBCS C
pEeKOMEHAyeMOi JuTeparypoil u (Mpu HEOOXOJUMOCTH) JOTOJIHUTEIBHBIMU HCTOYHUKAMHU
nH(OpMaIUY B BUJIE TIEPUOINIECKUX U3IaHUN 1 UHTEepHET-pecypcoB.
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[Ipu BBIMOHEHNH TPAKTUYECKON pabOTHI CTyICHTaM HEOOXOIMMO OTMEYaTh T€ BOIIPOCHI
U pa3zeiibl, KOTOPBIE BBI3bIBAIOT Y HUX 3aTPYJHEHUS. C LEIBIO MOCIECAYIOWEH KOHCYJIbTAUU Y
npernoaaBatenss. Kaxaplii CTyleHT MOJDKEH CTPEMHUTBCS aKTUBHO pabOTaTh HAa MPAKTUYECKUX
3aHATUAX U YCIICHIHO BBITMIOJIHATE TECTOBBLIC ITPOBCPOYHBIC pa6OTbI.

CamocrostenbHas paboTa Hapsaay € ayJIUTOPHON NPEACTaBISIET OAHY M3 BaKHEHIINX
dopm yuebHOTO TIporiecca. CamocTosiTenbHas paboTa — 3TO IUIAHUpYyeMmasi padoTa CTYICHTOB,
BBINIOJIHSAEMAs [0 3aJIaHUI0 U TPU METOJAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero
HermocpeacTBeHHoro ydactus. CamocTosTenbHas paboTa MpeJHa3HauyeHa HE TOJBKO s
OBJIAJICHUS TPEACTABICHHOW TUCITUILIMHOM, HO U Il (JOPMUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B y4cOHOHM, HAy4yHOU, MPOPECCHOHATBHON JEATEIILHOCTH, CIOCOOHOCTH NMPHHUMAThL Ha ceOs
OTBCTCTBCHHOCTL, CAMOCTOATCIIbHO PCIIATh BO3HUKAIOIINUC HpO6JI€MI)I, HaxXoIWUThb NPaBUJIbHBIC
pelICHuA 1 T. 1.

CamocrosaTenbHass paboTa BKJIOYAET: HW3YYEHHE OCHOBHOM M JOMOJHUTEIbHOU
JTUTEpaTyphl, MPOPadOTKa U MOBTOPEHHE JEKIIMOHHOTO MaTepHaa, MoJArOTOBKY K MPaKTUYECKUM
3aHATUAM, IOATOTOBKY I[OKH&I[OB-HpGSGHTaHPlﬁ, IMOATOTOBKAa K TECTUPOBAHUIO U K TCKYHIEMY
KOHTPOJIIO.

B ocBoenun JUCHUIINIMHBI UHBAJIMAAMU U JIMIIAMH C OTrpaHUYCHHBIMU BO3MOKXHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHE KMEeT WHIUBUIyalbHas y4yeOHas paOoTa (KOHCYNbTAllUU) —
JIOTIOTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepHaa.

I/IH)II/IBI/I)]yaJ'II)HI)Ie KOHCYJIbTAallUKW 110 TMPEAMETY SABJISAIOTCA BaXXHBIM q)aKTOPOM,
CHOCO6CTBYIOHII/IM HHIUBUAYyAIU3allun 06yqu1/I51 1 YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY IMpernoaaBaTrcjicM U 06y’~IaIOH_[I/IMC${ HWHBaAJILIOM WJIA JHAIOOM C OrpaHHYCHHBIMH
BO3MOXHOCTAMHM 3J0POBbSL.

7. MaTepuajibHO-TeXHHYECKOe o0ecredeHne 1o JUCHUIInHe (MOIYI10)

HanmeHoBaHue crienuagbHBIX OCHaIIEHHOCTD CIIeNUaIbHBIX [TepeueHb JIMIEH3NOHHOTO
IIOMELIEHU IIOMELLEHUI MIPOrPaMMHOT0 00ECTICUeHHU S
VYueGHbie ayITUTOPUN st | MeGenb: yueOHas mebenb Microsoft Windows;

MPOBEICHUSI 3aHATHI JeKImoHHoro | Texuuueckue cpenctBa obyuernus: | Microsoft Office
tuna tuna ayz. 322, kopi. C (ynuua | 9KpaH, MpoeKTop, KOMIBIOTEP
Crapomonbckas, 149):

VYueOHble ayIUTOpUHU s | MebGenb: yueOHas mebenb
MIPOBEICHUS nabopaTopHBIX | YueOHBIE XUMHYECKHE
3aHATHH, TEKYyIIero KOHTPOIs U | JabopaTopuu, OCHAILICHHbIE
NPOMEXYTOYHOW aTTeCTallMd ayl. | KOMIUICKTHBIM 71a00paTOPHBIM
430,u 439, xopn. C (ymuna | obopymoBaHueM,  J1abOpaTOPHOM
Crapomonbckas, 149): MOCyI0i ¥ HA0OpaMH PEaKTHBOB:
YueOHbIE ayIUTOPUHU s | Kypcoas pabota HE
KypCOBOTO NPOEKTHPOBAHUS | MPENYyCMOTpEHa yaeOHBIM TIIAHOM

(BBITTOJTHEHUS] KyPCOBBIX paboT)

Jns  camocTosiTeNbHOM — paboThl  OOydaroIUXcs  MPEAyCMOTPEHBbl  IOMEIEHHUs,
YKOMIUIEKTOBaHHbIE CIIELUAIM3UPOBAHHON MeOeblo, OCHAILICHHbIE KOMIIBIOTEPHON TEXHUKOMU €
BO3MO’KHOCTBIO MOJKIIOUEHUs K ceTH «MHTepHeT» U oOecredeHueM J0CTyma B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HaumeHnoBaHue noMemenuit s OCHAIIIEHHOCTh TTOMEIEHUI JUTS [lepeueHp NHULIEH3UOHHOTO
CaMOCTOSITETTFHON paboTHI CaMOCTOSITENTFHON pabOTHI MIPOTPaMMHOTO 00ECTICUCHHUS
o0yJaromuxcs o0yJarommxcs

[TomemieHnue st caMocToATENbHOW | Mebenb: yaeOHas Medenb
pabots! oOyuaronmxcs (qutanbHblil | Kommuiekt — crenmann3npoBaHHOM
3an HaydaHott 6ubnmorexn) MeOeln: KOMITBIOTEPHBIE CTOIBI
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O6opynoBanue: KOMIBIOTEepPHAS
TEXHUKA C TOAKITIOYCHHEM K
“H(OpMaIMOHHO-
KOMM yHUKAIIMOHHON
«HTepHeT» ®W  JOCTYIOM B
JNEKTPOHHYIO  HH(POPMAIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTebHON  OpraHHU3al|y,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, 00CCIICUHBAIOIICE
JOCTYml K  CeTH  HWHTEPHET
(mpoBogHOE COeIMHEHNE u
OeCrpoOBOTHOE  COCAMHEHHE IO
texaonoruun Wi-Fi)

CCTHU

[omemenune aj1st caMOCTOSITENEHON
pabotel  oOywaromuxcs  ayma.431
kopr. C (ynmuna CraBpomoibckas,
149)

Mebenb: yueOHas MeOeb
Kommiekr  cnenuanu3upoBaHHON
MeOeInH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEepHAS
TEXHHKa C TIONKIIOYEHUEM K
nH(OpMaLMOHHO-
KOMM YHHKAIIHOHHOM
«HTEpHET» M JOCTYIIOM B
AJIEKTPOHHYIO  MH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeNbHONM  OpraHM3allvy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOecreunBaroIiee
JOCTYl K  CETH  HWHTEPHET
(mpoBoaHOE COEIUHEHNE u
OecripoBOJHOE  COEAMHEHHE 0
texHomorun Wi-Fi)

CETHU
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