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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 38.05.02 Tamo>XeHHOe Oeso

CocTaBuTesnib pabouyer nporpamMMmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 CTtanbHaa MapuHa NnbWHWYHA
PU3UKO-XMUYECKNX METOLOB 16.09.2023
nccnenoBaHus, oou., KaHg. C.-X.
HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

22.09.2023 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
22.09.2023
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/EHUIO NOATOTOBKN
(cneymanbHOCTN)
25.09.2023 MoanncaHo npocTton 3 Ta3oBa 3apeTa TanbbueBHa
25.09.2023
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
21.09.2023 MoanucaHo npocton 3l N. 5. bepbepbsaH
21.09.2023

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo OuUCUMMINHBL ABASIeTCA npuobpeTeHMe CTydeHTaMu 3HaHui B obnactm Xumuu;
thopMmpoBaHue pyHOaaMeHTaNbHbIX 3HAHUI Mo 0OLIEen, HeopraHNYeCKOWn N aHANNTUYECKON XUMUK
YMEHUN N HAaBbIKOB 3KCNEepUMeHTasIbHON paboThl.

OcHoBHbIE 3apa4um PaCKpbIBaAlOTCA Ha OCHOBE U3J10XKeEHNA Tpe6OBaHI/II7I K 3HaHNAM, YMEHUNAM N
HaBblKaM, KOTOPbIM O0J/1>KHbl OBJ1af€Tb CTYAEHTDI.

chopMupoBaTb TeOpeTUYeCKMn PyHOaMeHT COBPEMEHHOW XUMUU KakK enMHOW, JIOrnYecKin
CBA3aHHOW CUCTEMBI;

* PaclIMPUTb 1 3aKpennTb 6a3oBble MOHATUS XUMUN, HeobXxoAMMble AN AalbHeNLWwero n3y4yeHns
pa3NyHbIX 061acTell eCTeCTBO3HAHMS;

- chopMMpPOBaTb YMEHUS N HaBbIKWU 3KCMepUMeHTalbHOW paboTel, camocTosATeNlbHON paboThl C
Hay4YHO-TEeXHNYECKON NNTepaTypon;

* Pa3BUTb cnocobHoCTM K TBOp4YeCTBYy, B TOM Hucne K Hay‘-{HO-VICCJ'Ie,D,OBaTEJ'IbCKOVI pa60Te, n
Bblpa60TaTb I‘IOTpeﬁHOCTb K CaMOCTOATENIbHOMY r|p|/|o6peTeH|/no 3HaHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OvcunnanHa BXoAUT B NepeyeHb KypcoB 6a30B0o1 YacTu yyebHoro nnaHa.

OucunnnnHa Boopy>XaeT NOHATUNHBLIM N KaTEropuHbIM annapaToM Mo 3TOW OTPac/n 3HAHUN
N COOTBETCTBYIOLWEN TEPMUHOSIOrMEN, NMPUMeEHSeMOoN B oTpacan. OHa HenocpenCTBEHHO CBSA3aHa C
ANcuUNnInHaMn: opraHmyeckas XMMnUsa TaMOXXEHHO-KOHTPOJIMPYEMBbIX Fpyrnn TOBapoB, 3KCNepTu3a
rpynn OOHOPOAHOW NPOAYKUMW, WAeHTU(hMnKauma wn BbisBAeHNe ¢albCcndukaumm TOBapoOs,
NOeHTUPUKaUna B3pbiBYaTbIX BeLWEeCTB W HAPKOTUKOB, YTO [AéT BO3MOXHOCTb paclunpeHus
MOJIyYEHHbIX 3HAHWUW, YMEHNIN N HAaBbIKOB A1 YCMEeLWHON NPodeCcCMOHaIbHON AeATEeNbHOCTU 1 (1n)
npogoJi»KeHnsa npodeccuoHanbHoOro obpasoBaHusa B MarmcTpaTtype.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,

ocyullecTBndeT AeKOMMNO3NLNIO 3aa4qyn

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,

HeoﬁXO,D.VIMyIO ANna peweHna rMoCTaBJIEHHOM 3afa4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,

oLleHunBasa X JOCTOUHCTBA U HEAOCTATKU

YK-1.4 [pamMOTHO, IOFNYHO, apryMeHTUPOBaHHO hopMupyeT

cobcTBEHHbIE CY)XAEHUS N OLeHKU. OTAnYaeT hakTbl OT
MHEHWI, MHTEepNpeTaunn, OLEHOK U T.4. B PaCCYy)XAEHUAX
OPYruX YHYaCTHUKOB OEATENbHOCTMU

YK-1.5 OnpepenseT n oueHMBaeT NOC/IeACTBUSA BO3MOXHbIX

peLueHnn 3a8a4m
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoOnsa Yyacos
(konunuec
TBO)
3K Jlek Ja6 KPAT KoHTposb CP
Kypc 1 [Cem. 1 1 17 34 0.35 35.65 57 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl Buabl 3aHATUM Utoro 3.e.
KOHTponsa YyacoB
(konuuec
TBO)
K Jlek J1a6 KPAT KoHTposnb CP
Kypc 1 [Cem. 1 1 6 8 0.35 8.65 121 144 4
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA

cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),

NPOMEe>XyTO4HOMN

aTTectauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

1 OCHOBHbIe KJ1aCcCbl HEOPraHNYeCKNUX CoOeANHEHMNN. 1-2 2 4 6 Bavu-onpoc. OT4yeT no
nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.

1 CTpoeHne aToMa 1 Nnepruoamny4ecknin 3aKkoH. OCHOBHble 3-4 2 4 6 [MpoBepka pomallHero

NOHATUNSA O XMMMNYECKOWN CBA3N. 3afgaHusa. OTyeT no
nabopaTtopHon paboTe.

1 JHepreTnka u KNHeTUKa XMMNYeCKUX rnpoLeccos. 5-6 2 4 6 [MpoBepka pomallHero

Xumunyeckoe paBHoBecue. 3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTe.

1 PacTBopbl 1 nX xapakTepuctuka. Teopusa 7-8 P 4 6 Bavu-onpoc. OT4yeT Nno

3NEeKTPONNTU-4eCcKon amuccoumnaunm. CunbHble 1 nabopaTtopHoi paboTe.
cnabble 3N1eKTPOINTHI. O6cy>xaeHne [OoKIanos.

1 PaBHOBecue B pacTBopax rugponusyrowmxca conen n | 9-10 P 4 6 [MpoBepka AomallHero

B ByhepHbIx pacTBOpax. 3afgaHusa. OT4yeT nNo
nabopaTtopHon paboTe.

1 KomnieKkcHble coegnHeHus. 11-12 2 4 6 Bnnu-onpoc. OT4eT no
nabopaTtopHoi paboTe.
O6cyxaeHne ooKNagos.

1 OKNCANTENbHO-BOCCTAaHOBUTE/IbHbIE MPOLLECChl U NX 13-14 P 4 6 Bavu-onpoc. OT4yeT no

XapakKTepucTuka. nabopaTtopHoi paboTe.
Ob6cyxaeHne ooKNagos.
1 DNeKTposInN3 pacTBOPOB M pacrnjaBoB. YpaBHeHMe 15 P 4 6 [MpoBepka AomallHero
HepHcTa. Koppo3ua meTannos. 3apaHusa. OT4yeT no
nabopaTtopHon paboTe.

1 O6uime cBoNCTBa MeTasJIOB 1 HEMETAJJIOB. 16 1 2 9 [MpoBepka gomaluHero
3afgaHusa. OT4yeT no
nabopaTtopHon paboTe.

1 MpomMexxyToYyHasa aTTecTayns: 3K3aMeH B YCTHON 17 0,35 35,65

dopme.
UTOro: 17 34 0.35 35.65 57
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5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

Cem Paspen pucumniamHbl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
Nb
1 2 4 5 6 7 8 9 10 11
1 OCHOBHbIE KJ1aCCbl HEOPraHNYeCKMX COeANHEHWIA. 1 9
1 CTpoeHne aToMa 1 Nepruoanyecknini 3aKoH. OCHOBHbIE MOHATUSA O XUMNYECKOWN CBA3N. 1 16
1 JHepreTnka N KNHeTUKa XMMN4eCKUX npoLeccosB. XmMmn4eckoe paBHoBecHe. 1 1 16
1 PacTBopbl 1 UX XapaKTepucTunka. Teopus 31eKTPoanTU-4eckonm auccoumaumm. CnnbHble n cnabole 1 1 16
3N1EKTPOUTHI.
1 PaBHOBecHe B pacTBOpax rmapoamn3yLmnxcsa conen n B 6ydepHbix pacTBopax. 1 1 16
1 KoMnnekcHble coeanHeHus. 1 1 11
1 OKNCANTESIbHO-BOCCTAHOBUTEJIbHbIE MPOLLECChl U X XapaKTepuCTUKa. 1 1 12
1 DNEeKTPOJIN3 PaCTBOPOB M pacrnaBoB. YpaBHeHUe HepHcTa. Koppo3nsa MeTansios. 1 1 12
1 Obuw e cBOWCTBA METaJIJIOB U HEMETAJJI0B. 13
1 MpoMeXxyTo4yHasa aTTecTaums: 3K3aMeH B YCTHOM hopMe. 0,35 8,65
UTOro: 6 8 0.35 8.65 121
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5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHOJNIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 OCHOBHBbI€ KJ1acChl OCHOBHbI€ KJ1acChl MKYB-8.1; MNMKYB-8.2; 3HaTb: COCTaB Ka)Xaoro Cnang-nekuus, Jlekumns-
HeopraHn4ecKunx HeopraHuyeckux sewects. |[lKYB-8.3; YK-1.4; YK-1.3; Ksacca BeLecTs, becena
CcoeiNHEHUN. Okcupbl: cocTas, cTpoeHune, | YK-1.2; YK-1.1; YK-1.5; Knaccngukaumto,
CBOWCTBA, NMoJly4yeHune, dusnHeckne n xmmMmmyeckmne
HOMeEHKaTypa; KNCNOTbI: CBOWNCTBaA. YMeTb:
CcoCTaB, CTpPOeHMe, COCTaBNATb POPMY bl
CBOWCTBA, NMoJly4yeHune, BeLLLeCTB U ypaBHeEHUA
HOMeHKaTypa; XMMUYECKNX peakLumnii,
rMapoKCUAbI: COCTaB, XapaKTepusyoLmnx
CTpOeHue, CBONCTBA, XMMUYecKne CBONCTBa 1
rnony4yeHune, HOMeHKNaTypa; cnocobbl nonyyvyeHus.
CONKN: COCTaB, CTPOEHMe, BnapeTb: HaBblkaMu
CBOWCTBA, NMoJly4yeHune, 0606LeHNa Nony4eHHoM
HOMeHKaTypa. WHopmMaunu.
1 CTpoeHune atoMa un CTpoeHune atoMa un MKYB-8.2; MNMKYB-8.3; 3HaTb: OCHOBHbIE Cnanp-nekuuns, Jlekumns-
nepmoan4yeckuii 3aKoH. nepmoan4yeckuii 3aKoH. MNKYB-8.1; YK-1.5; YK-1.4; MOJIOXKEHNS 3aKOHOB becena
OCHOBHbIEe MOHATUSA O OCHOBHble YK-1.3; KBaHTOBOW MEXaHUKMN,
XVMNYECKON CBA3N. KONIMYeCTBEHHbIe KBaHTOBbIE YNC/1a, 3aKOHbI
XapaKTepuCcTUKn aToma. 3anoJIHeHNA 31eKTpoHamMu
KBaHTOBO-rpagunyeckne 3N1EKTPOHHbIX YPOBHEN;
(hOpMyJibl 371EMEHTOB. pPa3HOBUAHOCTUN CBSA3EN 1
MNeproanyeckas cuctema, NX XapaKTepucTukn. YmeTb:
KaK rpaguyeckoe pasnuyaTb Nnepmnoabl,
oTpakeHne rpynnbl, NOArpynnsbl,
nepmoamn4ecKoro 3akoHa. cemMelncTBa 3/1eMEHTOB;
Buabl XMMnyeckom cBa3n n COCTaB/IATb KBAHTOBO-
CTpOEeHMe MOoNeKyn. rpadguyeckue chopmysbl
KoBasileHTHas CBA3b: 3/1eMEHTOB; COCTaBAATb
rnonsipHas, HernonsapHasa n 3/IeKTPOHHbIE U
NX XapaKTePUCTUKMN, CTPYKTYpPHbIe hOpMy bl U
obpa3oBaHue CBA3N. n3obpaxxaTb
NoHHas cBA3b. MPOCTPaHCTBEHHOe
MeTannnyeckas cBf3b. CTPOEeHMe MOoNeKyn.
BopoponHas cBA3b. BnapeTb: HaBblkaMu cbopa
M aHajn3a nHgopmMaumu.
1 JHepreTnka n KNHeTUKa OcHoOBHble 3akoHOMepHOoCTH | YK-1.3; YK-1.4; YK-1.5; 3HaTb: Npouecchl Cnang-nekuus, Jlekums-

XNMNYeCKnX npoLeccos.
XnMmn4yeckoe paBHoBecue.

NpoOTEKaHNSA XUMUYECKNX
peakunn. 3akoH Necca n
CNeacTBuUs U3 Hero.
Pac4eTbl no
TEPMOXNMUNYECKNM

MKYB-8.3; YK-1.1; YK-1.2;

NpoTEeKaHNA XUMUYECKNX
peakuun, cneacTems u3
3akoHa lNecca n meTOAUKY
pac4eTa rno HUM; opMyibl
015 pacyeTa CKOpoCTu

becena
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

ypaBHeHuaMm. MNoHsaTre 06
SHTPOMUN N SHTaNbMNUN.
SHeprusa 'vbbca.
CTaHpapTHble
TepMoAgnHaMmn4eckne
BeNNYUHbI. KNHeTuKa
XMMUNYECKMX NPOoLILeCCOB.
CKOpOCTb peakuum B
rOMOIreHHbIX U
reTeporeHHbIX cucTeMax u
daKTopbl, BAVSAOLWME Ha
Heé. Bupabl KaTanumsa.
XnMmu4yeckoe paBHoBecue u
cnocobbl ero cMeLleHmns.

peakumnun, 3aKoH
0EeNCTBYOLWMX Macc,
npuHumn Jle WaTense.
YMeTb: NONb30BaTLCS
Tabnnuamn cTaHoapTHbIX
3/1eKTPOAHbIX NOTEHLNaN0B
SHTaNbMUN N SHTPOMNUK;
onpenensaTb TUMN CUCTEMBI,
B KOTOPOM NponcxoamnT
XMMUYECKas peakLuus;
BblAeNATb hakTophbl,
BNSOLLME Ha ee CKOPOCTb.
BrnaneTb: MeToaMKaMu
onpegeneHns CKopocTu
XWMUNYECKON peakumnm B
3aBMCUMOCTU OT yCNOBUN
peakuuun; HaBbikaMu cbopa
n 06paboTkM NHopMaLnn.

PacTBopbl 1 nx
XapakTepuctuka. Teopus
3NEKTPONNTU-YEeCKOoN
anccouvaumn. CunbHble 1
cnabble aNeKTPONTHI.

Obuiee npepcTaBaeHne o
pacTBoOpax; npouecc
pacTBOpPEHNS.
PacTBOpuMOCTb BeELLECTB.
Ocmoc. 3amep3aHue n
KUneHne pacTBOpPOB.
PacTBOpbl 31€KTPOINTOB.
Teopus
3NEKTPONNTUNYHECKON
ounccounaumnn. CunbHble n
cnabble 3N1eKTPOSINTbI N UX
OCHOBHbIE XapaKTePUCTUKN.
MNoHHas cnna pacTBOpOB.
KoHCTaHTbI gnccoumnauymn.
3akoH pa3baBneHus
OcTBanbAa.

MKYB-8.2; MKYB-8.1;
MKYB-8.3; YK-1.3; YK-1.5;

3HaTb: Teoputo
pacTBOpPEHUS BELLECTB;
haKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;
Teopuio C. AppeHnyca;
dopmMynbl 4ns
onpeaeneHns cteneHn
avccounaunm
3NEeKTPONNTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
NnoJsib30BaTbCsA TabANYHbIMUN
3HaYeHnaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCKmnx
NOCTOAHHbIX. BnapeTs:
HaBblkaMWn NPUrOoTOBAEHUSA
pPacTBOPOB pa3/IN4YHON
KOHLLeHTpauuwn; pa3inyaTtb
CunbHble 1 cnabble
3NEKTPONNTHI,
NCNoNb30BaTb MOHATUSA
WOHHOW CuJibl pacTBopa 1
KOHCTaHTbI Auccoumaumu;
HaBblkamMu onpeaeneHns pH
pacTBopa.

Cnanpg-nekums

PaBHOBecue B pacTBoOpax
rMAPOSN3YIOLLNXCS CONEl n
B ByhepHbIx pacTBOpax.

NoHHble peakunn B
pacTBopax. Peakuun
WOHHOro obMeHa. MIoHHOo-
MOJIEKYIIPHbIE YPaBHEHMS.

MKYB-8.3; YK-1.1; YK-1.2;
YK-1.3; YK-1.4; YK-1.5;

3HaTb: Teoputo
pacTBOPEHUNSA BELLLECTB;
daKTopbl, BAMSAOLWME Ha
pPacTBOPUMOCTb BELLECTB;

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Peakuun c obpasoBaHnem
ocafKka.
[a3oBblgennTesbHble
peakuuun. loHHOe
rnpounsBeneHve BOAbl.
BogopopnHbii nokasaTesnb.

Teopuio C. AppeHnyca;
dopmysibl AN
onpegeneHns cTeneHun
auccounauunm
3JIeKTPOJINTOB. YMETb:
onpenenaTb KOHUEHTpaummn
BeLecTB rno opmysiam;
Nnonb30BaTbCA TabaN4HbIMU
3HavYeHuaMun

36y NNMOCKONNYECKNX 1
KPUOCKOMNYeCcKmnx
NOCTOAHHbLIX. BriageTs:
HaBblkaMWN NPUrOTOBNEHUSA
pacTBOPOB pa3/INYHOMN
KOHLIeHTpaLuuun; pas3imyaTtb
CUNbHbIE N cnabble
3N1eKTPONUTHI,
NCNoJb30BaTb MOHATUSA
WOHHOWN Cu/bl pacTBopa 1
KOHCTaHTbI Anccoumaumm;
HaBblkamMu onpegenenns pH
pacTBopa.

KomnieKkcHble coegnHeHus.

KoopanHaunoHHble
coeanHeHnsi. OCHOBHble
MoONI0XKEHUNS
KOOPANHALUMOHHOW Teopuun.
OCHOBHbIe TUMbI U
HOMeEHKaTypa

KOMMJIEKCHbIX COeANHEHWNNA.

N30Mepusa KOMMNNEKCHbIX
coegnHeHun. Mpupogaa
XUMUYECKON CBA3N B
KOMMJIEKCHBbIX
COeINHEHUSAX.
YCTON4YMBOCTb
KOMMJIEKCHbIX COeQNHEHWNI
B pacTBOpax.

MKYB-8.1; MNKYB-8.2;
MKYB-8.3; YK-1.3; YK-1.4;
YK-1.5;

3HaTb: Teopuio BepHepa,
HOMEHKNaTypy
KOMMJIEKCHbIX BELLLECTB,
KOOPANHALMOHHYIO CBA3b.
YMeTb: onpenenaTtb
KOHCTaHTYy CTOMKOCTU
HeyCTOMN4YMBOCTM
KOMTMJIEKCHBIX COeANHEHWNIA.
BnageTb: HaBblkaMu
NnoJsly4eHNs KOMIMJIEKCHbIX
coefHEHUN.

Cnanpg-nekums

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
rnpouecchl u nx
XapaKTepucTumka.

OKncAnTenbHo-
BOCCTAHOBMUTEJIbHbIE
peakunun. OCHOBBbI
3neKTpoxumMmmn. OKnUcneHmne
N BOCCTaHOBJIEHME.
Knaccngpukaumns
XUMNYECKNX peakLuunn.
CocTaBrieHne ypaBHEHUN O
KUCANTENbHO-
BOCCTAHOBMUTEJIbHbIX
peakuunin. Ba>kHenwne

MKYB-8.3; MKYB-8.1;
MKYB-8.2; YK-1.1; YK-1.2;
YK-1.5; YK-1.3; YK-1.4;

3HaTb: Teoputo OBP, cxembl
noBefeHNs Ba)KHENLWNX
OKNCIUTeNen B pacTBopax
C pa3HbIM 3HavYeHnem pH.
YMeTb: onpenenaTb
npoaykTbl OBP, cocTaBnsTb
cxembl OBP. Bnagetsb:
MeToAaMu 3J1IeKTPOHHOro
6anaHca n nonypeakummn
ons nopbopa
KoappuumeHTos B OBP.

Cnanpg-nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OKUCNTENN 1
BOCCTAHOBUTEN.
DNeKTpOoSIn3 pacTBOPOB U CyLLHOCTb 3J1eKTposn3a. MKYB-8.1; NKYB-8.2; 3HaTb: NpaBuna pa3paakn | Cnang-nekuuns
pacnnasoB. YpaBHeHUue DNeKTPOoIn3 pacrnjaBoB U MKYB-8.3; YK-1.5; YK-1.4; MOHOB Ha KaTohe u aHoAe,
HepHcTa. Koppo3us pacTBOPOB. 3aKOHbI CTaHOapTHbIE 3JIeKTPOAHbIe
MeTaJl0B. 3/1eKTponmn3a. Xummnyeckne noTeHuwnanbl, pag
WCTOYHUKWN IHEPrun Hanps>XeHWn MeTassoB.
[anbBaHNYeCckKune YMeTb: onpenensitb
3/1eMEeHTbl. DNEeKTPOAHble peasibHble noTeHunanbl
rnoTeHunanbl 1 pPasINYHbIX CUCTEM,
3/IEKTPOABMIKYLLNE CUSIbI. NCMoNb3ys ypaBHEHnE
Pan Hanps»keHnn HepHcTa; cocTaBnATb
MeTannoB. Koppo3us CXEMbl pa3/INYHbIX TUMOB
MeTaJlsIoB. KOpPpO3MKN MeTasoB.
BnageTtb: HaBblKaMu
COCTaB/IEHUA NPOCTENLINX
rasibBaHNYeCKMX
3JIEMEHTOB.
Ob6uine cBONCTBA MeTa0B MeTannbl u ux BaxxHenwmne |[MKYB-8.1; NMKYB-8.2; 3HaTb: NONOXKeHne Cnanpg-nekuus, Jlekumns-
M HeMeTaJlJ10B. coeiIHeHNA. MKYB-8.3; YK-1.1; YK-1.2; MeTassIoB 1 HeMeTansnoB B | becepa
XapakTepuctmka metannos |YK-1.4; YK-1.3; YK-1.5; nepnoan4yeckon cucteme n
rNaBHbIX N MOBOYHbIX CTPOEHME UX aTOMOB.
noarpynn: ocobeHHoCcTn 0OcobeHHOCTN CTPOEeHMUS
CTpPOEHUs aTOMOB aTOMOB 3/IEMEHTOB
MeTaJIJIOB FaBHbIX rNaBHbIX N MOBOYHbIX
nogrpynn. HemeTanibl N nx noarpynn. Ymersb:
Ba)kKHeWLwmne coeanHeHuns. COCTaB/IATb YpaBHEHUSA
DU3nNYeCcKne N xmMmmyeckmne XUMNYECKUX peakuun,
CBOMCTBa HEMETaJIJI0B. XapaKTepu3yoLmnx
[MonoXxeHns HeMeTasJIoB B Ccnocobbl X NONYyYEeHUs 1
nepuoanyeckon cucteme. cBoucTBa. BnapeTb:
Mony4yeHne HemeTaNsoB. HaBblKaMU BbINOJIHEHUSA
XUMUYECKNX peakLuunii,
XapaKTepU3yLWmx nx
CBOMCTBA.
MpomMexyTo4Has
aTTecTauusa: 3K3aMeH B
yCTHOW hopMe.
NTOrO: 17 6
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 0390
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B yacax

Cem Ne paspena puCUUNINHDbI HaumeHoBaHue nabopaTopHbix paboTt 0O6beM B Hacax
0®0 390 03%0
1 2 3 4 5 6
1 OCHOBHbIe KJ1aCCbl HEOPraHNYeCKNX Knaccbl HeopraHM4yeckux BelecTB: OKCUAbl, OCHOBaHUSA, KMCAOTbI, CON. IKCKYpCusa «Buabl 4 1
CoeJUHEHNN. XUMUNYECKNX peakLunil, X NCNoJib30BaHNE B MPOMbILLIEHHOCTM» (nabopaTopumn KOHTPONsS
KayecTBa rotoson npoaykumm Ha OO0 «MIMK» MneoBapeHHbIN 3aBo4 Mankonckui).
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. KBaHTOBO-rpaunyeckne gopmybl pa3/IN4yHbIX aTOMOB. DJIEKTPOHHbIE, CTPYKTYPHbIE 1 4
OCHOBHbIE MOHATUA O XMMUYECKOMN CBA3N. MPOCTPaHCTBEHHbIE (DOPMYJIbl MOJIeKy 1. Kpyriiblii cToN «MeHaeneeBckne YTeHus».
1 SHepreTnka N KUHeTUKa XMMUYECKNX TepMoanHaMn4yeckme pacyeTbl MO YPaBHEHNAM XUMUYECKNX pPeakLUMi: SHTaAbNns, SHTponus, 4 1
rnpoueccos. XMMn4eckoe paBHoBecCKe. 3Heprus N'mbbca. CKOPOCTb XUMMNYECKUX PeaKLIMn, XMMUYECKOe paBHOBECHKE.
1 PacTBopbl N nx xapakTepuctuka. Teopus MpuroToBneHne pacTBOPOB Pa3/IMYHON KOHLEHTpaLmu. 4 1
3/1eKTPOANTU-YeCKon gmuccoumaunn. CunbHble 1
cnabble 3NeKTPOsINThI.
1 PaBHOBecue B pacTBOpax rmaposin3yoLmnxcs Fmaponuns conen. OnpenenexHne pH BythepHbIX pacTBOPOB. 4 1
conen n B bydepHbIX pacTBOpax.
1 KoMneKcHble coeauHeHUs. KoopAnHaunoHHbIe coeaVHEHNS. 4 1
1 OKUCANTENbHO-BOCCTAHOBUTEJIbHBIE NMpoLecchl | OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLnK. 4 1
M NX XapaKTepUCTUKa.
1 SNeKTPOosM3 pacTBOPOB U pacn/iaBoB. SNeKTposIn3 pacTBOPOB M pacrjiaBoB CONeNn. 2 1
YpaBHeHune HepHcTa. Koppo3uns MeTasinos.
1 ObLine cBOMCTBa MeTa/lJIOB U HEMETaJ1J10B. MeTansbl 1 HEMeTanbl, UX CBONCTBA. 4 1
1 MpomeXxyTo4yHaa aTTecTaums: 3K3aMeH B
YyCTHOW hopMe.
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Cem Ne paspena gucuUnNAnHbI HaumeHoBaHue nabopatopHbix paboT 061beM B Hacax
0®0 300 [ 03®0
1 2 3 4 5 6
[ [uToro: [ 34 | 8 [

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

KypcoBble paboTbl y4eOHbIM MaHOM He NpeayCMOTPEHbI.
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
1 OCHOBHbIe KJ1acCbl HEOPraHNYeCKNX [eHeTn4yeckasn CBA3b: COCTaBJIEHME CXeM. 2 6 9
COeJIHEHNN. Hepens
1 CTpoeHve aToMa 1 NepnoamnyecKnin 3aKoH. XapaKTepucTrkKa 3/IeMEHTOB MO MOJIOXKEHWNIO B MEpPUOANYeCcKon cucTeme. 4 6 16
OCHOBHbIE€ MOHATUSA O XUMNYECKOW CBA3M. OnpepenieHve Buaa CBSA3N B pa3/INYHbIX COeUHEHNAX. Hepens
1 JHepreTnka n KUHeTUKa XMMNYECKNX PelleHmne pacyeTHbIX 3aaa4y. PeweHne 3aga4y Ha onpeaesieHne CKopocTu n 6 6 16
rnpoueccos. XMMn4eckoe paBHoBecCKe. CMeLleHne XMMNYecKoro paBHoBeCus. Hepens
1 PacTBOpbl 1 UX XapakTepucTuka. Teopus PelwweHuve 3agay Ha onpefeneHne passinyHbliX BUAOB KOHUEeHTpauun. OnpegeneHne 8 6 16
3NEeKTPONUTU-4eckon anccoumaummn. CnibHble U | MOHHOW aKTUBHOCTU PacTBOPOB, CTEMNEHM N KOHCTaHTbl Auccoumaunu. Hepens
cnabble 3NeKTPOSINThI.
1 PaBHOBecue B pacTBopax rmaposn3yoLnxcs CocTaBrieHMe CXeM pas/inyHblX TUNOB rmaposan3sa. PelleHre 3agay Ha onpegeneHue 10 6 16
conen n B bydhepHbIX pacTBOpax. pH 6ydepHbIX pacTBOPOB. Hepens
1 KoMneKcHble coeanHeHus. BbinosiHeHMe 3ajaHnin Ha onpeaeneHne CTPYKTYPbl KOMMNEKCHbIX COeQUHEHNN. 12 6 11
PelleHune 3a8a4 Ha HaxoXAeHNe KOHCTaHTbl YCTONYUBOCTU. Hepens
1 OKNCINTESIbHO-BOCCTaHOBUTENbHbIE NpoLecchl | OKUCINTESIbHO-BOCCTaHOBUTEIbHbIE NPOLLECCHI U NX XapaKTepucTuka. 14 6 12
N NX XapakTepuCTuKa. Hepens
1 D1eKTPoIn3 pacTBOPOB U pacnsiaBoB. DNeKTpOosIn3 pacTBOPOB M pacnsaBoB. YpaBHeHne HepHcTa. Koppo3nsa MeTansnos. 15 6 12
YpaBHeHVe HepHcTa. Koppo3us MeTasi1oB. Hepensa
1 O6Luine CBOMCTBA MeTaslJIOB U HEMETaslJIoB. O6Lve CBONCTBA MeTaslJIoB M HEMETaJIJI0B. 16 9 13
Hepens
1 [MpoMeXxyTo4yHaa aTTecTaumnsa: 3K3amMeH B 17
yCTHOWN hopme. Hepens
NTOro: 57 121
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- OkT56pb, PrEOY BO MeHpOeneesckne 4TeHUs. Kpyrnbin cton CtanbHas M.N. MNKYB-8.2; YK-1.5; YK-1.4;
nccnepoBaTesibCKas m «MITY». (vHanBMAayanbLHoO- YK-1.3; NMKYB-8.3; YK-1.2;
Hay4Ho-uccnegoBaTesibCcKas rpynnosas). YK-1.1;

NEeATENIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

54(07) X 46 XnuMunsa. PyKoBOACTBO A1 CAaMOCTOATESIbHOM
paboTbl cTyaeHTOB, Y. 1 : y4ebHO-MeTOANYECKoe nocobue /
MunHobpHaykn Poccnn, ®rbOY BO Mankon. roc. TeXHO. YH-T
; coctautenn: CtanbHas M.U., Cnyko H.O. - Mainkon : 6/u,
2023. - 70 c. - MNpwnn.: c. 64-69. - bubnnorp.: c. 6-7 (8 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100052431&DOK=0
C6ADB&BASE=0007AA

54(07) C 41 Cunyko, H.O. (Mankonckuin rocyfapCTBEHHbIN
TEXHOJIOrNYEeCKUIA YHUBEPCUTET). Xumus : y4yebHoe nocobue /
H.O. Cnyko, M.WN. CtanbHas. - Mankon : Marapux O.T., 2017.
- 300 c. - Mpwun.: c. 281-293. - 3b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
PexxmM pgocTyna: 418 aBTOPM30B. NOJsb30OBaTeNeN. -
Bubnunorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8002/libdata.php?id=2100048756&DOK=0
7A8DC&BASE=000530

CtanbHas, M.U. (Mankonckui rocyfapCTBEHHbIN
TEXHOJIOrnYecknin yHmBepcuTeT). JlTabopaTOpHbIN NPaKTUKYM
Mo XMMUK [INeKTPOHHbIN pe-cypc] : y4ebHoe nocobue / M.U.
CranbHasg. - Mankon : b.u, 2021. - 104 c.

http://lib.mkgtu.ru:8002/libdata.php?id=2100053738

54(07) N 58 MNMonosa, A.A. (Mankoncknm rocyjapCTBEHHbIN
TEXHOJIOMNYECKUI YHUBEPCUTET). XUMUS : MeTOAUNYECKMe
yKa3aHusa oNs CTYLEHTOB 3a04HON hopMbl 0Oy4eHUs
VHXXEHEepPHO-TEXHNYECKNX U TEXHOJIOMNYeCcKnx
cneumnanbHOCTEN 1 HanpaB/ieHN BbICLLEro
npodeccnoHansHoro obpasosaHus / A.A. MNonosa ;
MuHobpHaykn P®, ®r60Y BIMNO Malikon. roc. TeXHOJ. YH-T,
Kad. xumumn, puUsnkn n u3nko-xmm. MeToaoB nccneg,. -
Mankon : A.A. T'puroperko, 2014. - 68 c. - Npwun.: c. 62-67. -
Bubnnorp.: c. 16 (9 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100029603&DOK=0
41530&BASE=0007AA

54(07) N1 12 NabopaTopHbIA NPaKTUKYM MO XUMUN : METOL,
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HON hopM
obyyeHuns / Maikon. roc. TexHos. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.N. CnpopuHa, M.WN. CtanbHas]. -
Marnkon : MI['TW, 2003. - 18 c. - bubanorp.: c. 17

http://lib.mkgtu.ru:8002/libdata.php?id=0000641&D0OK=0044
71&BASE=0007AA

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

XKonHuH, A.B. Obwasn xumnsa : y4yebHumk / XonHuH A.B. ; nopg
pen. B.A. lNMonkosa, A.B. XXonHuHa. - MockBa : [90TAP-
Mepuna, 2014. - 400 c. - 3bC KoHCynbTaHT cTygeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2956-3

https://www.studentlibrary.ru/book/ISBN9785970429563.html

Endmmos, B.W. OcHoBbl obLuein xumun : y4ebHoe nocobue /
B.N. EncdhrmoB ; MOCKOBCKNI NONTEXHUYECKUIA
YHUBEpPCUTET. - 2-e n3g. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbiclwiee obpa3oBaHune- bakanaspuaT). - 36C 3HaHUyM. -
URL: http://znanium.com/catalog/document?id=372542. -
Pe)xum pocTyna: mo nognucke. - bubnuorp.: c. 252 (19
Ha3B.). - ISBN 978-5-16-010066-1. - ISBN 978-5-16-101776-0

http://znanium.com/catalog/document?id=372542

l'ycakoa, H.B. TexHocthepHas 6e3onacHOCTb: hr3nko-
XUMUMYEeCKMe NpoLecchl B TexHocgepe : y4yebHoe nocobue /
l'ycakoBa H.B. - MockBa : UH®PA-M, 2019. - 185 c. - (BbicLuee
obpasoBaHue: bakanaspumar). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346323. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-009903-3. - ISBN
978-5-16-101480-6

http://znanium.com/catalog/document?id=346323

KomnnekcHble coegnHeHns. Teopums MONeKyNAPHbIX
opbuTanen : TecTbl / cocTaBuTenu: M.M. MNeTposa, E.M.
3yeBa, A.M. Ky3HeL0B. - Ka3aHb : Ka3aHCKNI HauMOHaNbHbIN
nccnenoBaTeNbCKUN TEXHONIOrNYeckuin yHusepcuteT, 2016. -
44 c. - 5bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum poctyna: no

noanucke. - ISBN 2227-8397

http://www.iprbookshop.ru/61864.html
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HasBaHue CcblsIKa

Monkos, B.A. O6was xumuns : y4ebHuk / Monkos B.A., https://www.studentlibrary.ru/book/ISBN9785970415702.html
My3akos C.A. - MockBa : [0TAP-Megua, 2010. - 976 c. - 3bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-1570-2

54(075.8) I' 54 nuHka, H.J1. Obwas xumms : y4ebHoe http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
nocobue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC, 6C8

2012.-752 c. - Npwun.: c. 721-724. - b HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>xaHue. - bubnnorp.: c. 725-726 (41
Ha3B.). - IMeH. yKa3.: c. 727-728. - NpeaM. yka3s.: c. 729-746.
- ISBN 978-5-406-02149-1

Y4yebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOW paboThl 06yYaloLWNXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMU BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCcA B hopMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM UX 300P0BbSA U BOCNPUATUSA MHPOPMaLUn:

ONs nuu C HapyLWeHUaMM 3peHuns:

B NnevyaTHon hopMe yBESIMYEHHbLIM LPUEDTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHom opme,
¢ B (bOpMEe INEKTPOHHOIr0 AOKYMEHTA.

s nvy, C HapyLWeHNSaMM ONMOPHO-ABUraTeNbLHOro annapaTa:
e B nevyaTHom opme,

e B (hopmMe 3/1IeKTPOHHOIr0 AOKYMEHTa,
e B (hopme ayaunocphanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
3 4 OCHOBbI CUCTEMHOr 0 aHaau3a
1 1 Xnmus
12 12 MaTemaTuka
1 1 dunococus
8 9 YnpaBneHne TaMoXXeHHbIMU
opraHamu
5 6 TaMO)KEeHHbI MEHEO)KMEHT
4 5 OB6LLMA MEHEO)KMEHT
8 10 Hay4Ho-nccnepoBaTtenbckas
paboTa
2 4 MpakTuka no nosiy4eHuto

NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboThl

YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAuMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

8 10 Hay4Ho-nccnepoBaTtenbckas
paboTa
2 4 MpakTuka no nosiy4eHuto

NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTenbCckon paboThl

3 3 MNcuxonorus ynpasaeHuns

3 3 3TunKa rocygapCcTBeHHOMN
cnyx6bl N rocyiapCTBEHHOIO
CJTy )Kalllero

2 3 OCHOBbI Hay4YHbIX
nccnenoBaHum

8 9 YnpaBneHne TaMoXXeHHbIMU
opraHamm

5 6 TaMO)>XEHHbIA MEHEO)KMEHT

4 5 O6Wnn MeHeO)KMEHT

3 4 OCHOBbI CUCTEMHOI 0 aHam3a

1 1 Xnmuns

12 12 MaTemMaTuka

YK-1.3 PaccmaTpmuBaeT BO3MOXXHblE€ BapMaHThbl peLleHns 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKn

8 10 Hay4Ho-nccneposaTtenbckas
paboTa

2 4 MpaKTnka no nosy4eHuto

NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboThl

8 9 YnpaBneHne TaMOXXeHHbIMN
opraHammu

5 6 TaMOXXEHHbIN MEHEIXKMEHT

4 5 06N MEHEO)KMEHT

3 4 OCHOBbLI CACTEMHOI0 aHanAn3a

1 1 XnumMnsa

12 12 MaTemaTuka

YK-1.4 paMOTHO, JIOTNYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXXAEHUNSA N OLeHKN. OTAnYaeT pakTbl OT
MHEHUN, MHTepnpeTaunii, OLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

8 10 Hay4Ho-nccneposaTtenbckas
paboTa
2 4 MpakTuka no nosiy4eHuto

NepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTenbCkon paboThl

2 3 OCHOBbI Hay4HbIX
nccnenoBaHMm

8 9 YnpaBneHne TaMo)XeHHbIMU
opraHamu

8 9 YnpaBneHune rnepcoHasiom B
TaMOXXEHHbIX OpraHax

5 6 TaMOXXEHHbIN MEHEIXKMEHT

4 5 06N MEHEOKMEHT
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHLUMM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpaMMbl
3 4 OCHOBbI CUICTEMHOI O aHaM3a
1 1 Xnmuns
1 1 dunocodus
12 12 MaTemaTuka

YK-1.5 OnpenensieT n oueHUBaeT NOCAeACTBUS BO3MOXHbIX PELUEHUI 3a4a4n

8

10

paboTa

Hay‘-IHO-I/ICC)'IeD,OBaTeJ'IbCKaﬂ

2

4

MpakTrKa no nosiy4eHunto
nepBUYHbIX HaBbIKOB Hay4HO-
nccaenoBaTenbCckon paboThl

MNMcuxonorusa ynpasneHus

ITnKa rocyaapCTBeHHON
cnyx6bl N rocyiapCTBEHHOI O
Cy>Kallero

anaBneHVle TaMOXEeHHbIMUN
opraHamu

o]

yl'lpaB)'IeHVIe nepcoHasioMm B
TaMOXEHHbIX OpraHax

TaMO>XEHHbII MEHEO)KMEHT

O6LNA MEHEO)KMEHT

OCHOBbI CUCTEMHOI0 aHanns3a

XrumMng

=
N Ll A R

-
e B

MaTemaTunka

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax ux ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

YK-1: CnocobeH ocyLLecTBSATb KPUTUHECKMIA aHaM3 NPOBAEMHBIX CUTYaL A Ha OCHOBE CUCTEMHOIO nNoaxoaa,
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.1 AHanun3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOLWNE, ocyullecTBadeT 4eKOMNOo3nuunto 3adaldn

3HaThb: ®parMeHTapHble HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe
norn4yeckmne 3HaHWS HO copep>kawme cucTtemMaTumyeckmne
hopMbl 1 oTAesSibHble 3HaHUA
npoueaypsl, npobenbl 3HaHWA
cnocobcTByOWME
pednekcumn no
rnosoay
Ccob6CTBEHHOM U
MbICINTENbHON
0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopmMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus
0 hopMmpoBaTb HebonbLne
cobcTBEeHHOE owmnbKkmn
CyXAeHune un
OLEHKY
VHdopMaunu.
Bnapetsb: - YacTn4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
COMoCTaBNEHNS HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs
nHpopmaumm ¢ npobensi

Llefblo BbIIBNEHUSA
X NPOTUBOpPEYNI
1 NoOncKa
00CTOBEPHbIX
CYXOEHUN.

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATUSA, KpaTKoe
yCTHoe coobuieHune
no 3agaHHon Teme,
BOMPOCHI K
3K3aMeHy.

YK-1: CnocobeH ocyLecTBASATb KPUTUHECKUIN aHanM3 NpobieMHbIX CMTyaLuin Ha OCHOBE CUCTEMHOI0O nNoaxonaa,
BblpabaTbiBaTb CTPaTErnio 4EeNCTBUN

YK-1.2 HaxoOuT N KPpUTUYHECKM aHaausunp

eT I/IHCbOpMaLI,I/HO, HeOﬁXOD,VIMle AONnsa peweHna MOCTaBJIEHHON 3aday4un

3HaThb: -
ocobeHHOCTKN

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepkalune

CdopmMupoBaHHble
cncTemMaTuyeckue

3awmTa
nabopaTopHon

19/57




I'InaHupyeMble KpuTepvm OLEHUBAHUA pe3ysibTaToB OﬁyquMﬂ HauMmeHoOBaHue
pe3synbTaThbl Hey[ooBJIETBOPUT | yaoBseTBopUuTen XopoLio OTJZINYHO OLEeHO4YHOro
OCBOEHMS esibHO bHO cpeacTBa

KoMneTeHuuMm
1 2 3 4 5 6
CUCTEMHOrOo U oThOesNbHble 3HaHuA paboTbl Mo Teme
KpUTNU4eCckKoro npo6enb| 3HaHWUA 3aHATUNA, KpaTKoe
MbILUSIEHUSA U yCTHoe coobuieHune
[eMOHCTPUPOBaTbL no 3aflaHHoOl TeMme,

rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThb
CnocobHoCTb K
pediekcun no
rnoesoay
cobcTBEHHON 1
MbICIUTENIbHON

heaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpMMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKkTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

BOMPOCHLI K
3K3aMeHy

YK-1: CnocobeH ocyLLecTBSATb KPUTUHECKMA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CMUCTEMHOIO noaxona
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.3 PaccmaTpuBaeT BO3MO)XXHble BapMaHThbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaThb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIe
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATUSA, KpaTKoe
yCTHoe coobuieHune
no 3agaHHom Teme,
BOMPOCHI K
3K3aMeHy

YK-1: CnocobeH ocyLLecTBASTb KPUTUHECKMA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CUCTEMHOIO nogxona
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.4 'paMOTHO, JIOTMYHO, apryMeHTUPOBaHHO hopMupyeT COBCTBEHHbIE CYyXAEHUSA U OLeHKN. OTnnYaeT akTbl OT
MHEHUN, MHTepnpeTaunii, OLLEHOK U T.4. B PaCCYy>KAEHUAX APYTUX Y4aCTHUKOB AeATeIbHOCTH

3HaThb: -
OCHOBHblE
TEPMUHbI 1
6a3oBble
3/1eMeHTbl, MeTobl
nccnenoBaHNn B
cucTeme coumasnbH
0-rYMaHUTapHOM

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATUSA, KpaTkoe
yCTHOe coobLieHne
rno 3afaHHON TeMe,
BOMPOCHI K
3K3aMeHy
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AUCUMMINH,
No3BoSOLWMNMM
OCYLLEeCTBAATb
pelueHune
LUMPOKOro KJjacca ¢
3a/la4 Hay4Ho-Mccn
e/l0BaTeNIbCKOro U
npuKaaaHoro
XapakTepa.

MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6

3HaHNA.
YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHMsa NosHble, CchopMupoBaHHbIe
KPUTNYECKU JonyckawTcs yMeHus
oueHnBaTb Hebosnblne
MHGpOopMauuio, ownbkKun
He3aBuUCMMO OT
NCTOYHUKA,
CaMOCTOATENbHO
npuobpeTaTb 1 c1C
TemMaTu3npoBaTb
3HaHuS,
apryMmeHTnpoBaHH
0 OTCTamBaTb CBOIO
TOYKY 3pEeHns.
Bnapern: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
KOHKpeTHOoM BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM | cucTemMaTuyeckoe
MeToaosorven n HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
6a30BbIMU HaBbIKOB HaBbIKOB
MeTogamum couman jonyckatTcs
bHO-F'YMaHUTaPHbIX npobensl

YK-1: CnocobeH ocyLLecTBASATb KPUTUHECKUIA aHannM3 NpobieMHbIX CMTyauuin Ha OCHOBE CUCTEMHOIO noaxoaa
BblpabaTbiBaTb CTPaTErnio 4EeNCTBUN

YK-1.5 OnpepensieT v oLeHNBaET MOCIEACTBUS BO3SMOXKHbIX PELUEHNIN 3a4a4n

3HaThb: -
nornyeckumne
hopMbI 1
rnpouenypsl,
cnocobcTBylOWME
pediekcun no
rnoesoay
cobcTBEHHOW 1”
MbICIUTENIbHON

®parmMmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

peweHnsa 3aga4qn.

heaTeNbHOCTH.

YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
apryMeHTUpOBaHH hornyckatTcs yMeHus

0 (hopMuMpoBaTb HebonbLIne

cobcTBeHHOE owmnbKkmn

Cy)XXOeHune n

OLLeHKY

MHopMaunu.

Bnapetn: - YacTun4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTuyeckoe
onpepeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHune
MPaKTUYeCKnNX HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

WN3J10)KEHHOr 0 npobenbl

3awmTa
nabopaTopHon
paboTbl No Teme
3aHATUSA, KpaTkoe
yCTHOe coobLieHne
rno 3afjaHHON TeMe,
BOMPOCHI K
3K3aMeHy

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onNbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

TeMbl pedepaTUBHbIX A,0KJIa[0B

1. 3Ha4YeHne XM B CO30aHUN HOBLIX MaTepuasaoB, KpacuTesnem n BOJIOKOH.
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2. icnonb3oBaHMe XMMUYECKNX 3aKOHOB B ByayLien npodeccum nHxeHepa

3. UcTopuns nsobpeTeHns NepBbiX rajibBaHUYECKNX 3/IEMEHTOB.

4. COBpeMeHHbIe npoMbIlNIEHHbIE NCTOYHUKWM TOKa.

5. lNpnMmeHeHNe 3aKOHOB XNMUNYECKON TEPMOANHAMUKN K OTKPbITbIM peaJibHbIM CUCTEMaM.

6. NeneBble aKKyMyNnAaATOpPbI.

7. NepcneKTuBbI pa3BUTUSA U YCOBEPLUEHCTBOBAHUSA XUMUYECKUX NCTOYHNKOB TOKaA.

8. MpumeHeHne aBneHns aﬂ,cop6u,v|v| B TEXHUKE.

9. Nicnonb3oBaHMe B TEXHUKE CBOﬁO,D,HO}J,I/ICI'IepCHbIX cncrTem (aapoaoneﬂ, MOPOLLKOB, 3MyJ'IbCI/II7I)

10. XXECTKOCTb BOAbl 1 CNOCODOLI ee ymMarvyeHus.

11. XnMmunsa BewecTsa B KOHOEHCUPOBAHHOM COCTOSAHUMN.

12. 3Ha4YeHUe XMMunu B pa3BnTnn CeNbCKOro XO03AMNCTBa.

13. Pa3BuTME HEOPraHNYECKOWN XUMIMK 3a pyberkom.

14. NMpnmMeHeHne yaobpeHnin c y4eToM NOoTPebHOCTY pacTEeHWA.

15. cTopusa OTKPbLITUSA PEOKUNX XUMNYECKNX IJIEMEHTOB.

16. IcTopua nosy4eHUs LIMHKa, ero XMmMm4yeckme CBOMCTBa U NPUMEHEHME LIMHKA B
NPpOMbILLINEHHOCTN.

17. AcTopua noayyeHUsa aatoMUHNEA, ero XMuMuyeckme CBONCTBa U NPUMEHEHNE B MPOMbILLAEHHOCTMN.

18. 3Ha4YeHne XMMnUKM B CO34aHNN HOBbIX MaTepunasioB, KpacuTesien 1 BOSIOKOH.

19. Yrnepog. AnnoTponHbie MoaNdUKaALINNA.

20. JnnonabHbIA MOMEHT MOJAEKYJbl U CBA3WN.

21. JucnepcHble CUCTEMBbI, 3/1IEKTPOJINTLI, PH Noka3aTensb.
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22. Boga B XXN3HW Ye/I0BEKA, TEXHUKE U CeJIbCKOM X03ANCTBE. IKO0rns Boabl.

23. dnekTpoxumMmyeckasi Kopposus, cnocobol 6opbbbI C HEN.

24. MpoTeKTopHas 3almTa OT KOPPO3nMN.

25. AHanus npnpoAaHbLIX BOA: I'Ip06J'IeMbI onpeaneneHna MMKPOKOMIMOHEHTOB MI/IHepaJ'IbHOI7| npumpoabl.

26. MNpobaeMbl aHan3a NPON3BOACTBEHHbIX CTOYHbIX BO.

27. NpobaeMbl aHan3a NPOU3BOACTBEHHbIX Fa3006pa3HbIX BbIBPOCOB.

28. AHanus3 nou4s: ornpeaneneHne Mmakpo- 1 MMUKPOKOMIMOHEHTOB.

29. AHanus BeLlecTsB PaCTUTENIbHOTO N XXNBOTHOIO NMPONCXOoXXOEHNA.

30. AHann3 NuuLeBbIX NMPOOYKTOB.

KOHTpoOsibHbIe BONPOCH!I U 3aQaHUA O NpoBeaeHus TeKyLliero KoHTponsa

1.0CHOBHbIE NMOHATUA N 3aKOHbI XUMUMN. ATOMHO-MOIeKyiIgpHasa Teopus.

2. HanncaHne dopmyn 6MHapHbIX COeAUHEHWNIA MO CTEMNEHN OKUCSIEHUS 3neMeHTa. OnpeneneHune
CTeneHn OKUCSIEHUS 3/1IeMeHTa No opmyJie.

3. PacyeTbl Macchl, 06beMa, KOIMYECTBa BeLLECTBa 1 YMcaa YacTul.

4. PacyeTbl N0 XMMNYECKUM (popMysiaM U YPaBHEHUSM.

5. OCHOBHble KJ1acCbl HEOPraHMyYeckmnx BelecTB. Okcnabl. OcHoBaHusA. Kncnotel. Conun. CocTas.
HomeHknaTypa. CBONCTBa 1 Nony4vyeHue.

6. Peakuun coeanHeHns, pa3noxXeHus, 3amelleHns, obmeHa.

7. Mepuognyeckuin 3akoH. Nepnoanyveckasa cucteMa XxmuMmyeckmnx anemeHTos [.M. MeHgeneesa.

8. CTpoeHue aToMa.

9. Xummnyeckas cBA3b.

10. XapaKTepucTuka 3JieMeHTa Mo MNOJIOXKEHNIO B MEPUOANYECKON CMCTEME.
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11. DneKTpPOHHbIe KOHUrypaum aToMoB B OCHOBHOM (HOpMaJibHOM) 1 BO36y>XAeHHOM
COCTOAHUSAX.

12. Tun n cxema O6pa3OBaHVIFI XUMNYECKOWN CBA3KN B 6I/IHaprIX coegnHeHmAx.

13. 3aKOHOMEPHOCTU NMPOTEKAHUSA XUMUNYECKON peaKLniA.

14. Pac4yeT no TepMOXUMNYECKOMY YPaBHEHMUIO.

15. CKOpOCTb XMMUYECKOWN peakuum.

16. XnMnyeckoe paBHoBecue, npuHumn Jle WaTtense.

17. OnpepeneHne KOMYECTBEHHOIO COCTaBa pacTBopa (MaccoBas 40/ PAaCTBOPEHHOIO BELLECTBA;
MOJISIPHAsA, SKBMBAJIEHTHAA U MONANIbHAA KOHLEHTPaLun).

18. Pac4eTbl N0 ypaBHEHUIO peakunmn C y4acTueM pacTBOPOB 3a4aHHOIo CoCTaBa.

19.PacTBOpPbLI 3/1EKTPOJSINTOB.

20. YpaBHeHMs peakLUin B pacTBOPax 3JIEKTPOJIMTOB B MOJIEKYIAPHOM Y MOHHO-MONEKYISIPHOM
BUOE.

21. YpaBHEHUA rmaposinia cosnen.

22. KoMnnaekcHble coegnHeHus. Peakunm komnnekcoobpa3oBaHus. KoopanHaunoHHasa Teopus A.
BepHepa.

23. Tunol KOMHﬂEKCOO6pa3OBaTeﬂeVI n aMraHaos, KoopanHauMoHHOE 4Y1CJio. HOMeHKJ'IaTypa
KOMMAEKCHbIX COeaNHEHU,

24. OBP. DneKkTpoxmmMumnyeckme sBaeHus.

25. CocTaBsieHne ypaBHEHUN OKNCIINTENbHO-BOCCTAHOBUTESbHLIX peakuui.

26. BaxxHenwne okmcnmtenn: KMn0O4, K2Cr207, H2S504(koHu,.), HNO3.

27. Cxembl 2N1EKTPOJ/IN3a paCTBOpPa 1 pacriylaBa 3/1€KTPONNTOB C UHEPTHBLIM NN PaCTBOPUNMbIM
aHOoAOM.

28. O6bwme cBonCTBa METAJIJIOB: TUMbI KPUCTAIMYECKUX PELLETOK, XMMNYECKNe CBONCTBA.
XnMmnyeckme CBONCTBA METAJIJIOB raBHbIX U MOBOYHbLIX noarpynm.
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29. Koppo3us meTannos n crocobsl 6opbbbl C He.
KoHTponupyiowmne matepmasabl No GUCLUIIINHE
Bonpocel rno teme: «OCHOBHbIE K/1aCCbl HEOPraHUYECKUX COEANHEHNIT»

1. OcyLLl,eCTBI/ITb npeppawieHmna no cxemaM, OCHOBbIBadACb Ha reHeTNYEeCKon CBA3MN Mexany
OCHOBHbIMU K/1laCCaMW HeEOPraHU4YeCKnx coeguHeHnn:

KOH - Cu(OH)2 - CuS04 - Cu(OH)2 -» CuO - Cu

Cu - CuO - Cu(OH)2 - CuO - CuCl2 - Cu(OH)2

Mg -» Mg(OH)2 -» MgO - Mg(NO3)2 -» MgO - Mg(OH)2

Zn - Zn0O - Zn(OH)2 -» ZnO - ZnCl2 -» Zn(OH)2 —» Na2[Zn(OH)4]

Fe203 - FeCl3 » Fe(OH)3 —» Fe(NO3)3 - Fe203

Ca - Ca (OH)2 -» Ca(HCO3)2 - Ca(NO3)2 —» CaO - Ca(OH)2

Mg -» MgO - Mg(OH)2 -» MgS504 -» Mg(OH)2 - MgO

Al - AI(OH)3 - AI(NO3)3 - AI(OH)2NO3 - AI(NO3)3

NaCl - HCl -» MgCI2 - Mg(OH)2 -» MgO

P - H3PO4 - Ca3(P04)2 - H3PO4 - NH4H2PO4 - H3PO4

Cu - CuO - CuS0O4 -» H2504 -» ZnS04

S » H2S -» FeS -» H2S -» SO2 - SO3

P —» P205 -» Na3P0O4 - Ca3(P0O4)2 » H3PO4

2.HanuncaTb ypaBHEHUS peaKLUMil HENTPaan3aLUnn, B KOTOPbLIX MOyYaloTCca cneayloume Cosu:
Na2CO3, NaHCO3, Na3P04, NaH2P04, Ba(NO3)2, AICI3, AI(OH)CI2, AI(OH)2Cl. Ha3BaTb 3Tu conu.

3.CocTaBuTb GhopMy bl conen rno Ha3BaHUAM: cynbpuag Kanus, xnopua
anrngpokcosucmyTa(lll), rmapokapboHaT xene3a(ll), opTodocdaT bapusa, rugpocynbdaT xpoma(lll),
ONXpoMaT HaTpusa, ruapoopToapceHaT 6apus, KapboHaT rmaopokcouuHka, agurmngpodocdaTt
KanbUWUs, rMapocynb@uT MarHms, xaopaTt rugpokcoxpoma(lll), meTaapceHaT bapus.
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4.HanucaTb peakuun HenTpanusaumn Mexay KUcaoTaMm KU OCHOBaHMAMW, B pe3yfibTaTe
KOTOpbIX MoJjsiy4atoTcsa cnepytowme conum: Al2(S04)3, NiCO3, Fe(NO3)3, Mg3(P04)2, PbS, Li2S04.
Ha3BaTb 3Tn conn.

5.0npenennTb CcTerneHb OKUCNEHUS BCEX 3N1IeMeHTOB B coeauHeHusax: As205, NF3, KHS,
Fe(OH)3, H2SiO3. 6. YcTaHOoBUTb XapakTep okcmaos: K20, Al203, Ca0, N203, CrO3, Mn02. Kakue ns
MpuBedeHHbIX OKCMAOB B3aWMOOEWCTBYIOT C BOoAoW? HanucaTb ypaBHEHWUsT COOTBETCTBYHOLLMX
peakuunn.

7. HanucaTtb ¢hopmMynbl OKCMAOB, COOTBETCTBYWOWMUX rugpokcugam: H3PO3, H25207, LiOH,
Cu(OH)2, Cr(OH)3. HanncaTb hopMynbl FTMAPOKCUAOB, COOTBETCTBYOWMX okcmaam: BeO, K20, SiO2,
Mn207, CI20.

8. MpuBecTn ypaBHEHUS peakuuin, AOKa3blBatlowme amMmdoTepHble CBOMCTBA OKCMAA LMHKA.
MpuBecTn ABa NpMMepa ypaBHEHNI peakun HerlTpanm3aumnn.

9.HanuncaTb GopMynbl coeanHeHUn: opTodochopHas KucnoTa, ruapokcmn >xkenesa(lll),
KapboHaT HaTpus, cynbdaT antoMnHus, rmagpocynbdung bapus.

10.Ha3BaTb conn, yKasaTb 3apsadbl KaTuoHoB 1 aHMoHoB: Ca(NO3)2, Al2S3, LiHSO4, KH2PO4,
NH4CIO.

Bonipocbi rno Teme: «CTpoeHne aToMa v Nepuoanyeckuii 3aKoH»

1. MoHATMe 06 aToMe.

2. CtpoeHue agpa. N3oTonbl.

3. MpuHUMN KBAaHTOBOW MEXaHUKMU:

- HeonpeneneHHoCTu,

- ABONCTBEHHON NPUPOAbLI 3N1EKTPOHA;

- KBQHTOBOW Heprmn,

- HAUMEHbLLEWN SHeprun.

4. KBaHTOBbIE YMCJIA, XapaKTePM3YoLLNe COCTOSIHME 3JIEKTPOHA B aTOME.

5. MHOr031eKTPOHHbIE CUCTEMbI: NpUHLUMN Maynu, npasuao N'yHAa, npaBuio KneykoBCKOro.

6. 3anonHeHne /1EKTPOHHbIX obosovyek aTtoMoB nepmop,vlquKoM CnNcTtembl.
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7. Neprnognyecknnm 3akoH sanemeHToB [I.1.MeHpeneesa. lNMepnoanyeckas CUCTEMa Kak ecTecTBeHHas
Knaccudunkaumsa 351ieMeHTOB.

- hbOpMYySIMPOBKa 3aKOHa;

nepuvoasl, rpynnsl, nogrpynnbl. 13mMeHeHue CBOWCTB 3/IEMEHTOB B nepunonax n rpynnax.

XapaKTepucTuka s-, p-, d-a1eMeHTOoB.

3Heprus noHmsauum. CpoAcTBO K 3/1EKTPOHY. DNEKTPOOTPULLATESIbHOCTb

Mepa XUMNYECKOW aKTUBHOCTU 3J1IEMEHTOB.

Bonipocsk! no teme: «OCHOBHbI€E MOHATUS O XUMNYECKOU CBA3N»

1. MoHATME XMMMN4YeCcKonm CBSA3N.

2. MapameTpbl CBA3U:

- JHeprmna CB43un;

- ONINHa CBA3WU,

- BaJIEHTHbIE YT Jibl;

- pacnpepeneHune 3N1eKTPOHHOMN NIOTHOCTH.

3. CBoOWCTBa CBSA3MU:

HaCblILLLIa€MOCTb;,

rmépunonsauns;

HanpaBJIEHHOCTb;,

NnoNsipn3yemMocTb.

4. Tunbl cBA3N:

- KOBaJleHTHa4,
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- NOHHaA,

- MeTaJuin4yeckasd.

3agaym rio teme: «CTpoeHVE aToMa v NeprUoanNYeCcKmnyi 3aKoH»

1. 3anuwmnTe NOJIHYI0 N KPATKYK 3/1eKTPOHHYIO (POPMYSibl XMMUYECKOro 31eMeHTa, coaepxxallero
25 3/1eKTPOHOB B 3/1IEKTPOHHOWN 060104Ke.

2. 3anuwmnTe MOJIHYI0 U KPATKYIO IJIEKTPOHHYIO (hOPMYJibl XMMUYECKOro 3/IeMeHTa, cofepKallero
38 3/71eKTPOHOB B 3/1IeKTPOHHON 060N04Ke.

3. 3anuLInTe MOJIHYIO U KPaTKYO 3JIEKTPOHHYIO (POPMYJibl XMIMUYECKOr0 3/IEMEHTa, COAEpKallero
79 3N1eKTPOHOB B 3/IeKTPOHHOW 060s104Ke.

3anauu o teme: «llepnoanyvecknii 3aKoH n nepmoanydeckas cucrema [..MeHgeneesa»

1. PyKOBOACTBYSICb TOJIbKO MOJIOXKEHMEM XUMWYECKOro 3J1IeMeHTa B MNepuoauyv4eckon cucteme,
HaMUWNTe KPaTKY U MOJIHYIO 3JIEKTPOHHbIE (hopMYyJibl cefyiowmx 31emMeHToB: Ne54, Ne26, Ne68.

2. Pacnonoxunte B pan No BO3PacCTaHUIO a)aTOMHbLIX paauycoB, 6) 3anekTpooTpuuaTesIbHOCTH,
B)MeTas/IM4ecKknx CBOMCTB caepytouine anemeHTsl: S, Se, Te, Po.

3. JlainiTe XxapaKTepucTuKy npeano)xeHHoro 3neMeHTa No creayolwemy niaHy:

lM1aH xapakTePUCTUKN XUMUYECKOIro 3J1IEMEHTA U €ro CoeNHEHN Ha OCHOBE AaHHbIX CTPOEHUA
artoma:

1. XnMmyecknin CUMBON W Ha3BaHue 3neMeHTa. OTHOCMTeNbHas aTOMHas Macca. ATOMHbIN
(NnopsaKoBbIN) HOMEP.

2. CTpoeHI/Ie aTOMa XMMMn4eCkKoro ajieMeHTa:

a) 3apsao  fAgpa aTtoMa, 4YUCA0  MNPOTOHOB, YUC/AO HEWTPOHOB Hambonee yCTOWYMBOrO,
pacnpoCTPaHEHHOro U30ToNa;

6) obuwiee YNCNO 3NEKTPOHOB;

B) 3/1€KTPOHHas hopmyna;

r) BaJieHTHblIe 3J1EKTPOHbI.
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3. NonoxxeHne sanemeHTa B lNepnoanveckonm cucteme:

a) HoMep nepuoga u rpynmnbl;

6) rnasHasa nan nobo4vHas noarpynna.

O6ocHOBaTb NOJIOXKEHNE 31eMeHTa B [lepnoamyeckon cucteme.

4. CBONCTBa aTOMa 3J/IeEMeHTa:

a) MeTaJl/IM4ecKmne Uim HemeTaJlsIn4yeckune,;

6) BoCcCTaHOBUTESIbHbIE NN OKUCINTENIbHO-BOCCTAHOBUTESIbHbIE (COCTaBUTb YpaBHeEHNA npoueccos
OKUCNIEHNSA NN BOCCTAHOBJIEHUA N OKUCIEHNSA);

B) onpenennTb BCE BO3SMOXHbIE BaJIEHTHOCTU M CTEMNEHN OKUCSIeHUs: rpadunyeckoe nsobpaxkeHue
BaJIEHTHOrO CJ108 B HOPMaJsibHOM 1 BO36y>XAEHHOM COCTOSAHMUAX.

3anaun no teme: «OCHOBHbIE MOHATUS O XUMUYECKOW CBSI3U»

1. OnpepenuTe CTENEHN OKUCJIEHUA KaXXAOro 3/eMeHTa B c/iefyluwmx MoJiekyslax U MoHax:
K2Cr4013 (teTpaxpoMaT Kanus), H4Re209, Ca3(P0O4)2; NalOW12041 (aunapaBosibpamMaT-UoH);
(MnO4)-; (W7024)60 (napaBonbdpamaT-uoH). Ob6bpaTuTb BHMMaHWe Ha pacdyeT B NH4NO3
(paccymTaTh OoTAENbHO MOH (NH4)+ 1 (NO3)-. U306pa3uTte CTPYKTYpPHbIE (hOPMY bl AaHHbLIX MOJIEKY N
1 NOHOB.

2. OnpenennTe, Kakue CTerneHn oOKNCIEHNS BO3MOXXHbI 15 repMaHus. Noka)kute nx obpasoBaHue.
OnpenennTe, Kakne 13 CTeneHen oKucseHus bynyT Haubonee ycToOW4YMBBLI: @) ONS 3JIEKTPOHHO-
BO30OYy>XX1€HHOro coCcTosIHMSA; 6) A1 OCHOBHOIO COCTOSIHUS.

3. MoKaxunTe, B Kakmx U3 npusepeHHolx monekyn (CsCl, SO, 02) xmmunyeckasa cBa3b byaeTt: a)
KOBaJIeHTHOW HernonsapHoun; 6) KoBaseHTHOM NOAsSAPHON; B) MOHHON. O6OCHYNTe CBON OTBET.

Bonipock! no teme: <<3Hepl'eTMKa N KWHETUKa XUMUYECKUX NpoLeccoB. XuMmyeckoe paBHoBecue»

|. Obwme 3aga4m No TepMoanHaMumKe.

Ona oOHOM W3 HUMXENPUBEAEHHbLIX CUCTEM paccyMTanTe TenaosBon 3dhdekT peakuun AHO,
n3meHeHme >3sHTponum ASO wn 3sHeprum [mbbca AGO (cTaHOapTHbie 3HA4YeHUA SHTaNbMUKU
obpa3oBaHMS, SHTPONUN CM. B CMIPaBOYHOM nocobun).

ChenanTe BbIBOA:
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- 9K30TEPMUYECKOW UM SHAOTEPMUYECKON ABNISETCS 3Ta peakuus,

- 4eM BbI3BaHO M3MeHeHWne sHTponnn,

-YKaXXnTe BO3MOXHOCTb CaMOMNpPOWM3BOJZIbHOIoO MpoTeKaHuna peakunm B MNpdaMOM HanpaB/leHUN B
CTaHOaApPTHbLIX YCJTOBUAX:

a) CS2(k) + 302(r) = CO2(r) + 2502(r)

6) 4NH3(r) + 302(r) = 2N2(r) + 6H20(r)

B) CO(r) + H20(r ) = CO2(r) + H2(r)

r) C(rpacut) + 2H2(r) = CH4(r)

) 2502(r) + 02(r) = 2503(r)

e) 2H2(r) + 02(r) = 2H20(X)

X) A1203(K) + 3502(r) = A12(S04)3(K)

3) 2C2H2(r) + 502(r) = 4C0O2(r) + 2H20(r)

Il. 3apa4ym Ha pacyéT TensaoBbIX 3PPeKToB.

1. YynTbiBad TepMmoxmmmyeckoe ypasHeHmne C(k) + 02(r) = CO2(r); AH = - 412 k[x, onpenennTe,
Kakas Macca yrnepoga CoX>»eHa, ecnum sblgennnocb 206 K> TennoTobl?

2. Mpn B3aMmMogencTemMm 2 1 xaopa C BoAOpPoAOM BbigenseTca 16,4 kO TennoTel. OnpepnenvTe
TennoTy obpa3oBaHMsA XJIOPOBOAOPOAA.

3. Mpwn pa3noxeHnn 1 monb CaCO3 Ha okcuabl nornaowaetca 180 kO TensoTel. OnpenenuTe,
Kakon 06beM yrniekucsioro rasa (H.y.) BblAEINTCA, eCan Npu 3ToM nornoTunaocbk 90 kXK.

4. Onpepennte TennoTy obpa3oBaHUs 1 Monb cynbduaa UMHKa (ZnS), ecnv Npu B3auMoOencTBMm
13 r umHKa c cepon Bbigennaocsb 40,2 k)X TeNNOThI.

5. Ncnonb3ysa TepMoxumumyeckoe ypaBHeHme H202(k) = H20(xk) + 0,502(r); AH= -98,8 kX
BbIYMC/INTE KOJIMYECTBO TernJa, KOTOpoe BblAeNNTCA Npu pasnoxeHmm 1 kr H20(k).

6. lMpn pasnoxeHUn 2 MONb HUTPaATa MarHMs Ha okcup MarHusa, okcumg asota (IV) n kucnopopg
nornowaetcsa 510 kO)x TennoTel. OnpenennTte, Kakon obbeM Kucnoponda (H.y.) BblAENWACHA, eCnu
nornotmnnocb 102 k)X TeENAOThI.
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7. Mpn cxuraHum rpacguta obpasoBancsa okcua yrnepoga (IV) maccon 8,86 r. Beluncnnte tennoTy
obpa3oBaHmnsa CO2 M3 NPOCTbIX BELLECTB, YYUTbIBASA, YTO TenaoBon 3gekT peakuumn AH= -79,2
KIX.

8. Mpun obpazoBaHMM N3 NpocTbiX BewecTB 10 r xnopmaa xpoma (lll) Beigennnocb 35 kKO TenaoThl.
CocTaBbTe TEPMOXUMUNYECKOE YPaBHEHME peaKLnn.

9. Mo Tepmoxummyeckomy ypaBHeHUto 2NH3(r) = 3H2(r) + N2(r); AH= -92 k)X BblHUCAUTE
KOJINYECTBO TemnaoThbl, KOTOPOE HeOBXOANUMO ON1a pa3fIoXKeHUA 5 MOJIb aMMMaKa.

lll. 3apayn Ha pac4éT sHeprum N'mbbca.

Ha pucyHke 1 nokasaHa 3aBUCMMOCTb AG psafa peakuuin oT TemnepaTypbl. [10/b3ysSCb PUCYHKOM,
obbsAcHUTE:

1. Kakme TeMnepaTypHble ycnoBua Heobxoaumbl ons cuHTe3a okcumpa aszoTa (II) NO n3 npocTbix
BellecTB?

2. Bo3mMoxxHo nn obpa3oBaHume okcmnaa azoTa (IV) NO2 13 npocTbiX BeLecTB?

3. Mpn Kaknx TemnepaTypHbIX ycaoBnax obpasyetcsa okcng Ag20 M3 NpocTbiX BeLecTB?

4. Mpu Kaknx TemnepaTypHbIX yCoBMSAX okcua cepebpa Ag20 pasnaraeTcs Ha NPoCThle BellecTBa?

5. Ona Kakux n3 npuBeneHHbIX Ha PUC. peakLUi NMoBbILLEHME TeMMepaTypbl bnaronpuaTcTeByeT Mx
npoTeKkaHuto?

6. Ha o6pa3oBaHMe KaKoro BelecTBa U3 NPoCTbiX BELWECTB TeMMNepaTypa NPakTUYeCKn He BInSeT?

7. Kakasa Ttemnepatypa 500 K mnm 1500 K Haunbonee 6naronpusaTHa Ansa obpa3oBaHUS OKCupAa
yrnepoga () CO n3 npocTbix BEWECTB?

Puc. 1. 3aBucumocTtb AG OoT TeMnepaTypsbl.

IV. 3apayn Ha npasuno BaHT-INodda.

1. OnpepenuTe, Ha CKOJIBKO rpafycoB crefyeT MoBbICUTb TemMnepaTypy, 4ToObl CKOPOCTb peakuumn
BO3poC/ia B 8 pas, ec/qim TeMnepaTypHbIN KOIPDULNEHT peakumnn paBeH 2.

2. TemnepaTypHbIn KO3IPULUNEHT peakuunm paBeH 2. Ha CKONbKO rpafycoB Hado MOBLICUTb
TemnepaTypy, 4Tobbl CKOPOCTb 3TON peakuun Bo3pocsa B 16 pas?

3. CkopocTb xuMu4deckon peakuum rnpu 50 °C coctasnaeT 5 monb/n-c. Onpenennte ee CKOPOCTb Npu
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100 °C, ecnu TeMmnepaTypHbIN KO3 dnumneHT paseH 2.

4. OnpepenvTte TeMnepaTypHbIN KOIPPUUNEHT peakLumu, ecam nNpu noBbILLEHUN TeMNepaTypbl Ha
30 °C cKOpOCTb XMMUYECKOWN peaKkLuunmn Bo3pocaa B 64 pasa.

5. Mpwn noBbiWweHUn TemnepaTypbl Ha 20 °C CKOPOCTb peakuumm Bo3pocsa B 9 pas. Yemy paBeH
TeMnepaTypHbIN KO3(PULUMEHT N BO CKOJIbKO pa3 YBENNYUTCA €e CKOPOCTb MPW MOBbILWEHWN
TeMmnepaTypsbl Ha 30 °C?

6. Mpn TemnepaTtype 30 °C peakumnsd npotekaeT 3a 25 MuH, npu 50 °C - 3a 4 MunH. PaccuyntanTte
TeMnepaTypHbIn KO3DPNLMNEHT CKOPOCTU peakuunn.

7. Mpwn 20 °C ckopocCTb peakumn paBHa 0,04 monb/n-c. Onpegennte CKOPOCTb 3TOM peakumu npu 40
°C. TeMmnepaTypHbIA KO3(PPULNEHT CKOPOCTU peakLmmn paseH 3.

8. OnpenennTe, Ha CKOJIbKO FPaflyCcoB caelyeT NOBbICMTb TeMMNepaTypy, YTobbl CKOPOCTb peakLumn
BO3pocsia B 16 pas, ecin TeMmnepaTypHbIN KO3MPULINEHT CKOPOCTU peakumn paBeH 2.

9. Peakuua npu temnepaTtype 30 °C npoTekaeT 3a 10 MUH. Bbl4ucnmTe, 3a CKOJIbKO BpPeEMeHMU
3aKOHYUTCH 3Ta peakumsa npu 60 °C, ecnm TemnepaTypHbIN KOIPPULMEHT CKOPOCTUN peakLnn paBeH
3.

10. Bel4ucnuTe, Kak N3MEeHUTCHA CKOPOCTb peakuuu npu rnoHmwkKeHnn temnepaTtypbl Ha 20 °C, ecnn
TemMnepaTypHbIN KOIPULMNEHT CKOPOCTU peaKkunn paBeH 3.

V. 3agayn Ha onpeneneHne CKOPOCTU peakLuu.,

1. UcxoOHble KOHUEHTpauum pearmpyowmnx sewects B cucteme 2NO(r) + 02(r) & 2NO2(r) 6bianm
paBHbl (Monb/n): C(NO) = 0,8; C(02) = 0,6. Kak N3MEHNTCA CKOPOCTb peakunmn, eCam KOHLEHTPaLUWnto
Kucnopoga ysenndnTtb go 0,9 mosb/n, a okcuaa asoTta — 4o 1,2 monb/n?

2. OnpepennTe, BO CKOJIbKO pa3 U3MEHUTCH CKOPOCTb peakuunm 2A + B = A2B, ec/im KOHUEHTpauuio
BelwlecTBa A yBenm4uTb B 3 pa3a, a KOHUEeHTpauuio sellectsa B ymeHbLLINTL B 2 pa3a.

3. Kak M3MEHUTCA CKOPOCTb peakLui, MNpoTeKalWmMx B MNPAMOM HarpaB/ieHUNn C y4acTUeM
ra3o06pa3HbIX BELLECTB NpX yBeM4YeHUn B 2 pasa: a) AaBJIeHUs B peakLWOoHHOM cocye; 6) obbema
peaKkLNOHHOW CMecn 3a CYeT BBeJleHUss UHEPTHOro rasa.

4. Kak Hago W3MeHUTb AaBsieHne, 4Tobbl cKopocTb peakuunm CO(r) + H20(r) & CO2(r) + H2(r)
yBenmymnacb B 36 pas?

5. Kak u3MeHUTCA CKOpoCTb xmMmumyeckonm peakumm 2NO(r) + 02(r) e 2NO2(r) ecan: a)
KOHLEeHTpaLumo okcuaa asoTa (ll) ysennduTb B ABa pa3a; 6) o6beM cuctemMbl yBennynTb B 2 pasa?

6. BO CKOJIbKO pa3 U3MeHATCS CKOPOCTM NpsiMon n obpaTHoOW peakuun B cucteme C12(r) + 2HI(r) «
12(k) + 2HC1(r) ecam yMeHbWNTb OaBJIEHNE B CUCTeMe B 2 pa3a?
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VI. 3agayn Ha XxMMmn4eckoe paBHoBecKe.

ONnsi nMpvBeAeHHbIX HWMXXe PaBHOBECHLIX CUCTEM COCTaBbTe BblPaXXEHUS CKOPOCTEN MpPsiMOM 1
obpaTHON peakuMin U KOHCTaHTbl XUMWYECKOro paBHoBecusl. O6BbACHUTE, N3MEHEHWEM KaKuX
napamMeTpoB (TemnepaTypa, [AaBJieHUEe, KOHLEHTPaUUs WCXOAHbIX BELLeCTB W KOHLEHTpauus
NPOAYKTOB peakuun) MOXXHO CMECTUTb XMMUYECKOe paBHOBECME C Liefblo yBEeIMYeHUs BbiXoAa
NPOAYKTOB peakumn. OTBET MOTMBMPYITE Ha OCHOBaHUK NpuHuMna Jle LWaTenbe.

1. N2(r) + O2(r) & 2NO(r); AHO >0

2. N2(r) + 3H2(r) « 2NH3(r); AHO <0

3. H2S(r) + 12(r) & S(k) + 2HI(r); AHO >0

4. 2N2(r) + 02(r) & 2N20(r); AHO >0

5. CO(r) + H20(r) & CO2(r) + H2(r); AHO <O

6. 2NF(r) + 3H2(r) & 6HF(r) + N2(r); AHO >0

KOHT,DO/'IbeIe 3afaHuns.

1. Boiyncantb TennoTy cropaHusa CO B kKOk/M3. a3 coaepXxuT 10% Heroptoymx npmMecen.

2. PaccuntaTbh B KI)K/MOJSIb U3MEHEeHMe 3HTanbnumn as3oBoro nepexona.

H20(kp) ® H20(x), H20(r) ® H20(x).

3. BblumcanTb TennoTy cropaHus rasa B KIOk/M3, coctoswero m3 40% CO Kk 60% H2 npwu
HOpPMaJibHbIX yCN0BMAX. Boga obpasyeTcs B razoobpa3HOM COCTOAHUN.

4. Bbl4NCANTb TENIOTY cropaHnsa cepbl B KIXK/Kr. NMpnumecn coctaBnatoT 15%.

5. Bbl4ucinTb TenaoTy (pa3oBOro nepexopa rpauta B asMas, eCc/in U3BECTHO, YTO CTaHOapTHas
3HTanbnusa obpaszoBaHus CO2 u3 rpaduta paBHa: DH°06p. = - 393,5 k[X/MoNb, CTaHOapTHas
3HTanbnusa obpasoBaHusa CO2 13 anMasa paBHa: DH°06p. = - 395,4 k[>x/Monb

6. PaccuyntaTb KaNopuMMHOCTbL TonanBa B KO)/M3, cocTosauwero n3 60% CO n 40% SO2.

7. TennoTa cropaHua 3TaHa paBHa: DHx.p. = -1428,34 kO»X/MOJb. BblYUCINTb CTaHLapPTHYIO
dHTanbnuo obpaszoBaHua 3TaHa DH°06p.CH. Boaa BblaenseTcs B ra3006pa3HOM COCTOSAHUN.
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8. Mpwn Kakol TemnepaType HAaCTyNUT TepMOAMHAMUYECKoe paBHOBECKE B CUCTEME:

CuO(kp) + H2(r) ® Cu(kp) + H20 (x)?

9. BoluncnuTtb aHepruio M'mbbca B peakumun: 2NH3(r) + 3/2 02(r) ® 2NO(r) + 3H20(x).

OI'IpeJJ,eJ'II/ITb npnHUMNmMaJZibHyt0 BO3MOXHOCTb eé NMpoTeKaHNA NpUN CTaHOAPTHbLIX YCNOBUAX N MPU
500° C.

10. CkonbKo Tenna BblgennTca npu cropaHnm 38 r CS27?

CS2(r) + 302(r) = CO2(r) + 2502(r).

3apgayu no Temam «OCHOBbI XUMUYECKOW KMHETUKU. XUMUYECKOE PaBHOBECUE»

1. CkopocCTb peakuun npu TemiepaTtype 60°C paBHa 1 MOAb/A. BbIYNCANTL CKOPOCTb 3TON peaKkLuumn
npu 30°C, TeMnepaTypHbIN KO3 dULMEHT paBeH 3.

2. Ha CKoNbKO rpalyCoB HY>XHO YBENNYUTb TeMnepaTypy, YTobbl CKOPOCTb peakumn Bo3pocna B 27
pa3? TemnepaTypHbI KOIDPDULMEHT paBeH 3.

3. Mpwn TemnepaTtype 30°C peakuunsa npotekaeT 3a 25 MuHyT, Npmn 50°C - 3a 4 MUHYTHLI. PaccynTtaTb
TeMnepaTypPHbIN KOIDPULINEHT.

4. BO CKOJIbKO pa3 HYXXHO yBe/IMYUTb KOHLIeHTpaLlMio BOA0OPOaa, 4TObbI CKOPOCTb peakunuyu Mmexny
BOAOPOAOM M MOAOM BO3pocaa B 3 pa3a?

5. BblYMCAUTb CPEeHIOK CKOPOCTb peakuumn: A + B_= 2C.

HavanbHas KoHueHTpauma seuiectsa A pasHa 0,22 monab/n,a 4epes 10 ¢ 0,215 mosab/n.

6. BO CKOMIbKO pe3 yBenunduTCsa CKOPOCTb peakuunm npu noebileHUN TemnepaTypsl oT 150°C go
200°C, ecnu npu noBbileHUn TeMnepaTypbl Ha 10°C CKOPOCTb peakuum yseandmnack B 3 pasa?

7. Mpun TemnepaTtype 20°C peakumsa NpoTekaeT 3a 2 MUHYTbl. KakoBa MNpPoOOO/KUTENbHOCTb 3TOWN
peakumn npu a) _Temnepatype 0°C, 6) Temnepatype 50°C? TemnepaTypHbIA KO3DDULIMEHT pPaBeH
2.

8. KOHLeHTpauua pearmpyowmx sewects B cncteme H2(r)_ +12(r)® 2HI(r) ymeHbwwunacb B 1,5
pa3a. Bo CKONMbKO pa3 yBesanymaacb CKOPOCTb peakummn?

9. Kak usMeHuTcH CKOpPOCTb I'IpﬂMOI‘/‘I peakunn npn ypeanyeHnm KOHLIEHTPaAL N a30Ta B TPU pa3a?
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N2 + 02 ®2NO.

10. Kak M3MEeHUTCA CKOPOCTb peakuumnm npu ysesmdeHunm TemnepaTtypbl oT 0°C pgo 100°C?
TeMnepaTypHbI KO3 PULMeHT paBeH 3. [lepBoHavasbHasd CKOPOCTb peaKkLun paBHa 5 MoJb/A.

11. Kak nosnusgeT yBenundeHne P u T Ha cMellleHre paBHOBECUS B cUCTeMax

2502 + 02 ® 2S03 + Q, DH_< 0;

4HCI + 02 ®2CI2 + 2H20 + Q, DH < 0;

2H20 ®2H2 + 02 -Q7?

12. B kakoMm HanpaBJIeEHNN CMEeCTNTCA paBHOBeCHE B CUCTEMaX

2CO(r) + 02(r) ®2C02, DH = - 500 k[Ox;

N2(r) + 02 ®2NO(r), DH = 18 k[);

CO2(r) + C(TB) ®2CO(r) -Q

a) npun NoBblLLIEHUWN NaBAEHUA,

6) Npu NOHMXXEHUX TeMNepaTypbl;

B) npun yseanv4eHnm KOHUEeHTpaunn NCXoaHbIX BeLeCTB, KOHEeYHbIX MPOAOYKTOB peaKunn,

r) OpY YMEHbLIEHNN KOHLEHTPaLMK pearnpyouinx BeuecTts?

3agayqu rno Teme: «PacTBOPbI U UX XapaKTePUCTUKa»

1. CKoIbKO MUANMANTPOB 85 % pacTBopa CEPHOM KNUCNOTbl C MJIOTHOCTbLIO 1,77 /M HY>XXHO B35Tb
onsa npurotosnennsa 12 n 10 % pactBopa € nAoTHOCTb 1,066 r/mn?

2. OnpenennTb MOJISPHOCTL pacTBopa, cogepxauliero 3,84 r cepHon kncnoTbl B 400 M pacTBopa?

3. BeiumncauTb tkun. n tnn. 10 % - Horo pacTteopa caxapa C12H22011.

4. Ha CKONbKO rpagycoB nsMeHseTca tsamepsaHna 1 tkuneHusa pacteopa sTuneHrnmkons C2H602,
cogepxawero 8 100 mn Boabl 4 mona?
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5. CkonbKo rpaMmoB 3TuseHrnmkons C2H602 Hafgo pacTBopuUTb B 5 11 BoAbl, 4TOOLI pacTBOp
3amep3an npu - 20 °C?

6. Kakne uns nepevyYncneHHbIX BeLlleCTB ABJAKTCA CUNIbHBIMW 3NeTPOoSINTaMU: TUAPOKCKUO Medwn,
CaXap, YKCyCHaa KNCJI0Ta , COJIdHada KNCNoTa, r’mapokKkcng Kaiand, CyJ'Ibql)aT KalbUna, HUTpaT mtna?

7. MokKaXxnte gmccoumnaumio B BOAHOM pacTeope creaytowmnx sewecTts: H2S, NaOH, gocgaT kanus.

8. OnpepennTe, BbiNaZeT M OCaflOK, €CN CMeLllaTb pacTBOPbI:

1) Ca(NO3)2 n K2CO3? HannwunTe NOHHO-MOJIEKYJISPHbIE PeaKLnN.

2) Ba(NO3)2 n K2S04? HannwuTe NOHHO-MONEKYApHbIe peakLumu.

3) KNO3 n K2504? HanuwuTe MOHHO-MOJIeKYISIpHbIE peakLuunn.

4) AgNO3 un KI? Hanuwmnte MoOHHO-MOJIEKYNISIPHbIE peaKLuun.

3aga4yu ro teme: «KoMrjaeKCHblE COeaNHEHUNST»

1. HanucaTtb q)OpMyJ'Iy KOMIMJIEKCHOIo coeanHeHunsd, NoJly4eHHOro n3 cnegyrumnx seecTB:

NaF + AIF3 ®

2. OnpepnennTb 3apsa M KoopaAMHaLUMOHHOE Yncio B coeamHeHunn: [Fe3+(CN)6]x.

3. Ha3BaTb KoMnaekcHoe coeamnHeHune: K4[Fe(CN)6].

4. HanwucaTtb ypaBHeHne aunccounaumm KOMIIJIEKCHOIro coegmHeHna W  BblpaXXeHune KHecT.:
[Ag(NH3)2]Cl.

5. 3aKOH4YUTb YpaBHEHUE peakuun 1 3annucaTb ero B MoHHoM Bupe: K3[Fe(CN)6] + FeSO4 ®

6. HanncaTtb hopMyny KOMMNJIEKCHOr0O coegnHeHuns: TeTpaHntTpuToanxnopompugat (lll) kanums.

BapunaHT 1.

1. Buibepute hopMynbIKpUCcTannornapaTos:

1. K2S03 2.5n(NO3)2- 20 H20 3. NaOH 4. BaS-6H20
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2.XopoLlo pacTBopuMbIB Boae:(16)

1. AIPO4 2. NaOH 3. AgNO3 4. CuS

3.HepacTBopuMbI B BOAE:

1. HNO3 2. Cu(OH)2 3.Zn(NO3)2 4. HgS

4.®dopMyna onsa onpenesieHUs MacCoBOW A0IMBELLECTBa:

I.m=V/p 2.C=n/V 3. m(B-Ba) = m(p-pa) - m (Boagbl) 4. w = m(B-Ba)/ m(p-pa)

5.0opmMyna onsa onpeneneHns MOJ'IFIpHOI7I KOHUEHTpaunmneellecTBa:

1. m(p-pa) = m(B-Ba) + m(Bogbl) 2. m=p-V 3.w=m(B-Ba)/ m(p-pa) 4.C=n/V

6.B pactBope conu maccon 150 rc maccoson gonen sewectsa 10 % mMacca conum paBHa:

1.15r 2.10r 3.75r 4. 5r

7.[JonosnHnTE rnpeasioxxeHus:

1. PacTBOpbLI — 37O ...

2. f'napaTHylo Teopuio pacTBopoB pa3paboTan 1887 roay ...

3. 'mgpaTtsl - 3TO ...

4. KoathpuumeHT pacTBOPMMOCTU MOKa3bIBaeT ...

5. HacbIWEHHbIN pacTBOp - 3TO PacTBop, ...

6. Mo arperaTHOMy COCTOSIHUIO pacTBOpPbI ObIBAIOT ...

BapunaHT 2.

1. Buibepute hopMynbIKpUCcTannornapaTos:

1. Na2S0O4. 10 H20 2. BaCl2 3. Mg(OH)2 4. CuS04-5H20
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2.X0poLlo pacTBOPUMbIB BOLE:

1. H2S04 2. Cr(OH)2 3.FeSiO3 4.KOH

3.HepacTBopuMbI B BOAE:

1. BaSO4 2. Cu(NO3)2 3. MnS 4. ZnClI2

4.dopmyna ons onpeneneHns MoaspHON KOHLLEHTpaLUMmMBeLecTBa:

I.m=V/p 2.C=n/V 3. m(B-Ba) = m(p- pa) - m (Boabi) 4. w = m(B-Ba) / m(p-pa)

5.®opmyna onsa onpeneneHMH:Maccosoﬁ oonuneelwiecTBa.

1. m(p-pa) = m(B- Ba) + m(Bogbl) 2 m=p-V 3. w = m(B-Ba) / m(p-pa) 4.C=n/V

6.B pactBope conu maccon 250 rc maccoson gonen sewectsa 10 % mMacca conum paBHa:

1.15r 2.10r3.7,5r 4.25r

7. [onosnHnTe rnpeasioxxeHus:

1. PacTBOpuTENnb — 370 ...

2. PacTBOpeHue - 310

3. C noBbilWeHNEM TeMNepaTypbl PaCTBOPUMOCTD ...

4. TvwppaTaunsa - 3To

5. HeHachbllLeHHbI pacTBOp - 3TO PacTBop, ...

6. Mpumep raszoobpasHoro pacTeopa - 3TO...

JTaJsIoHbl OTBETOBK TeCTOBOMY 3aQ4aHUIO.

BapunaHT 1.
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2.2,3

3.24

5.4

6.1

7.[ornosHnuTe NpeaioXeHus:

1.PacTBOpbLI - 3TO OAHOPOAHbIE CUCTEMbLI, COCTOSALLME U3 PacCTBOPUTENA U PAaCTBOPEHHOIO BelllecTBa.

2. T'mppaTHyto Teoputo pa3paboTtan B 1887 roay O. N. MeHaenees.

3.flmapaTbl - 3TO BellecTBa MNepeMeHHOro cocTaBa, obpa3oBaHHble MoOJIeKyJamMu BOAbl W
pacTBOPEHHOrO BellecTBa.

4 Koa(hpnumeHT pacTBOPUMOCTU rOKa3biBaeT MaccCy pacTBoOpeHHoro Bewectsa B 100 r
pacTeBopuTens.

5.HacbIlWEHHbLIN pacTBOp - 3TO PaCcTBOP, KOTOPbLIA COAEPXWUT MaKCMMaslbHOE KOJINYeCTBO
PacTBOPEHHOr 0 BellecTBa Npu AaHHOW TeMnepaType.

6. Mo arperaTHOMY COCTOSIHMIO pacTBOPbI ObIBAIOT XXMAKWE, TBEPAblEe U ra3zoobpa3sHble.

BapunaHT 2.

1.1,4

2.14

3.1,3

5.3
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7. [lonosiHnuTe npensioxXeHus:

1. PacTBOpUTESIb — 3TO KOMMOHEHT pacTBopa, nNpeobnagatoLnin no obbemy 1 macce.

2. PacTBOpEHME - 3TO NPOLECC B3aMMOAENCTBUA PaCTBOPEHHOIO BeLLLeCTBa C PaCTBOPUTENEM.

3. C noBbIWEHNEM TeMnepaTypbl PaCTBOPUMOCTb MOBbILLIAETCA.

4. T'mapaTaumsa - 3TO B3aMMOAENCTBME PAaCTBOPEHHOMO BeLLeCcTBa C BOAOMN.

5. HeHacbILEeHHbIN PacTBOP - 3TO PACTBOP, B KOTOPOM MOXXET PacTBOPUTLCSH eLle Kakoe-mbo
KOJIMYECTBO BellecTBa.

6. MpyMep razoobpasHoOro pacTeopa - 3TO BO3AYX.

3agaym no teme «OKNCIINTEIIbHO-BOCCTAHOBUTEIbHbIE rnpouecchbl N Nx XxapakKtepnctmnka»

YpaBHATbL peakuum MeToaoM 3/1IeKTPOoHHOro banaHca, onpegenntb Tun OBP.

1. Mg + HNO3 (pa36.) ® Mg(NO3)2 + N2 + H20

2. KMnO4 + H2S + H2504 ® K2504 + MnS0O4 + S + H20

3. KMnO4 + HCI ® MnCI2 + KCI + CI2 + H20

4. K + H2S504 (koHu.) ® K2504 + H2S + H20

5. K+ HNO3 (pa36.) ® KNO3 + NH4NO3 + H20

6. MNO2 + HCI ® MnCI2 + CI2 + H20

7.7Zn + H2S504 (koHU.) ® ZnS04 + SO2 + H20

8. Cu + HNO3 (pa36.) ® Cu(NO3)2 + NO + H20

9. Ag + HNO3 (pa36.) ® AgNO3 + NO + H20

10. K] + KMnO4 + H2504 ® )2 + K2504 + MnS0O4 + H20

Bonipock! no teme: <<C)/LL1HOCTb rmapoJsinda i ero KoOJIN4eCTBeHHbIE XaPaKTEePUCTUKIN>»
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1. O 4éMm cBUAETENbCTBYET U3MEHEHME OKPACKM JlJaKMyCa B pacTBOpPax HEKOTOPLIX CoNen?

2. B 4éM npuynHa U3MEHEHNs OKpaCKN JlakMycCa B pacTBopax kKapboHaTa HaTpus 1 xaopuaa
antoMnHmna?

3. MpuBeaunTe NprMMepbl CoNeit, NOABEPraloLWMXCsA FTMAPOAN3Y 1) Mo KaTUOHY; 2) N0 aHUOHY; 3)
Mo KaTVMOHY N aHNOHY.

4. NprnBepnTe NPMUMeEpPbI COJIEN, KOTOPbLIE HE MOTYT CYLLLECTBOBaTb B BOAHOM pacTBOpE.

5. MpuBeauTe NpMMepbl CONEN, KOTOpblE HE MOoABEPraloTCs rNAPOJInN3Y.

6. Kakylo cpeny mMMeloT pacTBOpbl caepylowmx conen: 1) cynbcdaTta HaTpus; 2) HUTpaTa
aMMoHus; 3) xnopupa Kanus; 4) cynbunga HaTpud; 5) kapboHaTa HaTpua? HanuwunTe ypaBHEHMUS
rmaponnsa conen.

7. MOXXHO Nu B pe3yfibTaTe B3aMMOOENCTBUSA pacTBOpoB kapboHaTa HaTpua uU xnopuipa
xpoma(lll) nonyuntb cynbcpng xpoma(lll). LanTe o60CHOBaAHHbLIN OTBET.

8. MO>XXHO NI C NOMOLWbIO MHANKaTOpPa JlJaKMyCa pas3/IM4ynTb PacTBOpPLl: 1) HUTpaTa aJloMUHNA,
cuankKaTa HaTpusa U cynbdaTa Kanus; 2) xnopuaa bapusa, kapboHaTa HaTpusa n docdata Kanums; 3)
HUTpaTa Kanus, cynbaTta HaTpua n cynbduaa kanma? Jante o60CHOBaHHbLIN OTBET.

9. Kakne npoueccbl OTHOCATCA K peaKunam r|/|,u,pon|/|3a?

10. OnpegenuTe, Kakne M3 yKasaHHbIX COJier NnoaBepraTcs rmapoansy, u Kakasa gopma
rmaposansa (NpocTon, CTyneH4YaTblN, NOJIHbLIA) UMEET MECTO B KaXXAOM KOHKPETHOM Cllyyae:

a) K2CO3, 6) Na2S, B) FeCl3, r) NH4NO2, p) Al2S3, e)KCl.

HanuwunTte MoHHbIE 1 MOJIEKYNAPHbIE YPaBHEHNA COOTBETCTBYHOLWNX peaKLI,VIVI. Onpeu,em/lTe
peakuno cpenbl.

11. Kakyto peakuuio cpelibl UMeT pacTBOPbI C/IEAYIOLWNX CONe:

a) NaNO3, 6) NH4CNS, B) NaCN, r) CuSO4, n) NH4ANO3?

O6bACHNTE NPUYNHY M HAMULIUTE MOHHBLIE N MOJIEKYJISIPHbIE YPAaBHEHNS COOTBETCTBYIOLLNX
peakuuin. YKaKute ciaydan u popmy rugponamsa.

12. OnpepenuTe, KaKk CMeCTUTCS paBHOBECUE B peakumu rmgponmsa cysbdaTta Xxpoma npu
npubaBneHun: a) KNCNoThbl, 6) Wweno4du, B) cynbdaTa HaTpuUA, ) KapboHaTa HaTpus, A)xnopuaa
LUVHKa.
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13. O6BbACHMUTE NOHATUSA KOHCTAHThl U CTENEHU TNAponmn3a. Kakne hakTopbl BAUAIOT Ha
cTeneHb rmagposamusa?

14. OnpepennTe, Kakasa U3 yKa3aHHbIX COslen rnaponmnsyeTtcsa B 6onblUuen cTeneHu:

a) Na2S nnm Na2S03, r) CuSO4unun CuS0O3, 6) FeCl3unun FeCl2, pn) NH4CN uvnan NH4CNS, B)
ZnCl2nnn CdCI2, e) Na2S nnum Na2COs3.

15. Bbl4MCAUTE KOHCTaHTY rnaponmsa gropmaa Kanms, onpegenuTe cTeneHb ruaponmsa 3Ton
conmn B 0,01M pactBope u pH pactBopa. (KHF=7:-10-4). OTtBeT: 0,14:10-10; 3,7; 4-10-5; 7,6.

16. Mpwn chmBaHum BoaHbIX pacTBopoB AICI3n Na2S obpa3yeTcsa ocagok rmgpokcuaa
aJIIOMUHNA N BbigeNseTca ras. Hannwmnrte MoONeKynspHoOe N MOHHO-MOJIEKYIPHOE YPaBHEHMS
COOTBETCTBYOWEN peakunn. Kak goka3aTb, 4TO B 0CaAKe rMAPOKCUA aJloMUHNUSA, a He cynbduna?

17. OnpepennTte COOTHOLLIEHNE KOHCTaHT 1 CTeNeHU rmaponmsa cybduia HaTpmsa ons
nepBON N BTOPOW CTyneHen. 3aMeHeHneM KOHLEHTPaL MM MOXKHO npeHebpeys (,). OTeeT: 6:106,
2,45-103.

3agayu rno teme «3J1IeEKTPOJIN3 pacTBOPOB U PacriaBoB»

1. CocTaBUTb CXeMy 3JIeKTpoam3a pacTteBopa ZnS04: a) C yrosabHbiM aHogoMm, 6) ¢ MegHbIM
aHoOoM.

2. MoyeMy wienoYvHble MeTasiibl HeJib3A NOJIYYUTh SJIEKTPOJSIN3OM PacTBOPOB UX conen? OTeeT
MOTMBUPOBATb NMPMUMEPOM 3J1EKTPOJIN3a PaCTBOPOB.

3. CocTaBuUTb CXeMY 3JIeKTPOSIM3a pacTBopa 1 pacnnaasa MnCl2.

4. CoCTaBUTb YypaBHEHUS MNPOLLECCOB, NMpoTeKawwWwmx npun anekTposanse pacrnnasoB NaOH un
NiCl2 c HepaCTBOPUMbIMU SNEKTPOOAMM.

5. CocTaBuUTb CXeMbl 31eKTposIn3a BoAHbIX pacTBopoB HCl 1 Pb(NO3)3 c )xenesHbiM aHO4OM.

3anayu rno Teme «Koppo3nsi MeTasiyzioB»

1. Kakue npouecchbl MOWAYT Ha 3/IeKTpodaX raJibBAHNYECKOro 3JIeMeHTa Mpu KOoppo3nu
Kesie3HOro Incta Ha Bo3ayxe?

2. Kakue npoLecchl MonayT Ha 3/1eKTpodax rasibBaHN4YeCcKoro asieMeHTa, paboTatollero Ha
BO3JyX€e MNPV KOPPO3UN XKeNe3Horo JIMCTa C MeAHbIMU 3aKnenkammn?

3. CocTaBUTb CXEMY raJibBaHNYECKOro 3JIeMeHTa, obpa3ytolerocs Npu Koppo3vun aeTanen ns
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cnsaBa »Xesesa ¢ genongpusaTtopom: H20 + SO2.

4. B KakoM ciyvyae Koppo3usi xenesa byneT nponcxoAuTb ObicTpee: Mpu HapylleHuu
MOKPbITVS JTY>X€HOIr0 UM OLMHKOBAHHOIO )ene3a? MNMpueecTn cxeMy paboTbl MMKpoOrajsbBaHoMap.

5. CoCcTaBbTe 3JIeKTPOHHbIE YypPaBHEHUS MPOLIECCOB KOPPO3UM >Kesnesa, HaxoAsLerocs BO
BJIAXKHOM BO3/lyXe B KOHTAKTe C XPOMOM.

6. Kakue npoueccbl NONAYT Ha 3NeKTPoAax rajbBaHMYECKOro 3J/IeMeHTa MNpu Koppo3umn
HMKENMPOBAHHbLIX AeTaJsiell C KNCJIOPOAHLIM AEN0fSPU3aToOpPoOM Npu HapyLLUEHUN NOKPbLITUA?

7. CocTaBuUTb CXeMy rasibBaHMW4YeCKOro 3JsiemMeHTa, obpa3syloweroca npuv Koppo3vu crnjaga
UWHKa C Medblo. [lenonapusaTtopoM CIIyXUT asiekTponuT: H20 + CO2.

8. CocCcTaBUTb CXeMy TraJibBAHU4YECKOro 3JieMeHTa, paboTallwero npu Koppo3un
OLIMHKOB@HHOI0 XKeJfie3a C KUC/IOPOAHbIM Aernofsipru3aTopoM. HanmcaTb ypaBHEHUS MPOLIECCOB Ha
3M1eKTpoaax.

9. Kakune npoLuecchbl NonayT Ha 3/1eKTpoAax rajibBaHMYECKoro anemMeHTa, paboTatowero npu
KOpPPO3UKN NpoTeKTopa Ha CTaJlbHOM Kopnyce?

10. Kakue npoueccbl MongyT Ha 3/1eKTpofaxX rajbBaHWYECKOro 3JieMeHTa Mpu KOoppo3nu
CBUHLOBOro Kabensa noa gencrtenem 6ayxaawoLmx TOKOB?
3anayun no Teme «ObLyme cBovicTBa MeTas/ioB"
1. CocTaBuUTb 3N1EKTPOHHYO hopMyny MapraHua. OnpenennTb BaJIEeHTHOCTb N CTENeHb OKUCJIeHUS.

Ha ocHOBaHUWM BanieHTHOCTU COCTaBUTb (POPMYJbl OKCUOOB U rmapokcmaos Mn. OnpenennTtb UX
KMCNOTHO - OCHOBHOWN XapakTep.

2. Kak upet pactBopeHue MarHma B kucnotax HCl, HNO3(pa36.)? HanucaTb ypaBHeHMe
peakuun. O6ocHoBaTb KoaduumeHTbl. PaccyntaTb DG peakumin. YKazaTb HanpaB/eHHOCTb
npoLueccos.

3. HanuncaTtb peakunto, noaTBepP>XXAatkoLyto OCHOBHbIE csonctea MnO.

4. 3aKoHYNTb ypaBHeHue peakuuu: CoCl3 + SnCl2 ®. YpaBHATb METOAOM 3JIEKTPOHHOIO
6anaHca, onpenenntb TN OBP.

5. HanucaTtb peakuuto Bzaumogencteua: [Ag(NH3)2]Cl + NaOH ®. 3anucaTb €€ B MOHHOM
Buae. Ha3BaTb KOMMJIEKCHbIE COoeguHEHUs, onpenennuTb 3apaf  KomnjaekcoobpasoBaTtensa wu
KOOPAWHALMOHHOE YNC/I0 AaHHbIX COeANHEHUN.

Bonpochl K 3K3aMeHy N0 XMMUM

1. OCHOBHbIe KJlacCbl HEOPraHNYeCKMX cCoeAnHEHW, Knaccudunkaums, onpeneneHuns.

43/57



2. Okcnabl, Knaccmgukaums, noayyvyeHmne, CBONCTBA.

3. Knucnotsl, knaccudukaums, noayyeHmne, CBONCTBA.

4. F'nppoKcnabl, Knaccupukaums. OcHoBaHu4, nonydyeHumne n CBOWCTBaA.

5. AMboTepHble rMApPOKCMAbI, MONyYeHune, CBONCTBA.

6. Conun, knaccudunkaums, nosyvyeHme, CBOMCTBa.

7. Meprnoamn4ecknin 3aKoH 1 Nepunognyeckas cuctema anemenToB [.M. MeHageneesa.

8. CTpoeHve aToMa, OCHOBHble TOHATUA U onpegeneHusa. Teopus H.bopa. [lpuHumn
HeonpepeneHHocTu NenseHbepra.

9. Y4yeHme 0 KBaAHTOBbIX 4ucnax. MNpuHUMN HauMeHblen >3Heprum (NpasBuao KreykoBCKOro).
MpuHuwnn Maynun.

10. MpaBwuna 3anonHeHnsa opbuTanen 31eKTPOHAMMU.

11. CeMeinCTBa 3/1IEMEHTOB, 3/IEKTPOHHbIE YPaBHEHMS.

12. MoHATKe 06 3HEPrN MOHN3ALNN, SHEPIUN CPOACTBA K 3JIEKTPOHY U 3JIEKTPOOTPULATENBHOCTH.
3aKOHOMEPHOCTU UX N3MEHEHUSA.

13. Teopusa KoBasieHTHOW CBA3K JIblonca. NMoHATNE 0 BaNEeHTHOCTMU.

14. O6bpa3oBaHuMe XuMn4eckomn cBa3n. OCHOBHbIe MapaMeTpbl MONEKYI.

15. CBoncTBa KOBaJIeHTHOWN CBSA3U.

16. MoHATNE 0 cUrMa 1 M CBA3AX, KpaTHbIE CBA3N.

17. JOHOPHO-aKLENTOPHbIA 1 0BMEHHbIN MexaHU3Mbl 06pa3oBaHUS KOBAJIEHTHOW CBA3MN.

18. T'mbpugmnsaumsa atoMHbix opbutanen. Bungbsl rubpmnansaumn.

19. loHHasa cBA3b.

20. BogopoaHas CBA3b.
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21. MeTannnyeckas cBs3b.

22. CKOpOCTb XMMUYECKON peakLnn 1 hakTopbl BAUSAIOLWLME Ha HEE. 3aKOH AENCTBYIOLLMX MacC.

23. Teopus aKTUBaLUN. AKTUBMPOBAHHbIA KOMMJEKC.

24. TIoOHATKE 0 KaTa/n3e N KaTaamsaTopax. AKTUBATOPbI, UHTMBUTOPLI, KaTannTnyeckne aabl. Tunel
KaTaMTUYECKNX pPeaKkLnn.

25. HeobpaTumble n obpaTuMble NpoLecchl. 3aKoH AENCTBYOLLKUX Macc A 06paTUMbIX peakLuniA.

26. CmeweHne xumumyeckoro paBHoBecus. MMpuHumn Jle LWaTenbe. BnvsiHne KoHUeHTpauuwu,
[aBJieHUs N TeMnepaTypbl Ha COCTOsIHME pPaBHOBECKS.

27. TennoBble 3PPeKTbl XMMUYECKNX PEAKLNA. DK30- N SIHOOTEPMUYECKNE peaKLn. DHTAbMNS.

28. TepMOXMUnyeckume 3aKoHbl U Cr1egCTBUSA N3 HUX.

29. DHTponusa n aHeprusa N'mbbca (n30bapHO-N30TEPMUNYECKUIA NOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, Kiaccudukaums.

31. PacTBOpMMOCTb BeLeCcTB B BO4e. 3Tans.l pacTeBopeHusa. fnapataumsa n conbBaTaluns.

32. Cnocobbl Bblpa>keHUs KOHLLEHTpaL M pacTBOPOB.

33. Teopus 31€KTPOMTUYECKON ANCCOUMALNN, ee OCHOBHbIE MoJsIoXKeHUA. PaKTopbl, BAUSIOWNE Ha
3/IeKTPONNTUYECKY0 aAuccoumauno. CTeneHb guccoumaumm.

34. Cnabble U cunbHble 31eKTpoanTbl. CBOWCTBA pPacTBOPOB CJlabblXx 3/1€KTPOSINTOB. 3aKoH
pa3baBneHusa OcTBasbaa.

35. dnekTponnTmyeckasa guccoymnauns soabl. BooopoaHbii nokasaTens.

36. bydepHble pacTBoOpblI.

37. CBoncTBa pacTBOpOB cnabbix anekTponnTos. lNponsseneHne pacTBOPUMOCTH.

38. Peakuunn obMeHa B pacTBOpax 3JIeKTPOJINTOB.
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39. MoHATME 0 r1naposn3e Conen.

40. KoMnnekcHble coeanHeHus. Peakunnm komnaekcoobpasoBaHus. KoopauHaluMoHHas Teopus A.
BepHepa.

41. Tunsl KOMI'IJ'IGKCOOﬁpGBOBaTeJ'IeIZ U NUraHOoB, KoOpAMHALMOHHOEe 4ucno. HomeHKnaTypa
KOMMAEKCHbIX COeaNHEHU.

42. OcMmoc, ocMoTuMYeckoe gasnenune. Angpogysna. 3akoH BanT-Iodda.

43. lNpown3sBeneHne pacTBOPUMOCTMN.

44, OKUCNAUTEsIbHO-BOCCTAHOBUTEJIbHbIE peakunn. MoHATME O CTerneHu OKWUCeHUsA 1" npasunia
onpeanendwouine eé.

45, OCHOBHbIE MOJI0XKEeHUA TEOPUN OBP. TUNMYHbIE OKNCAINTENN N BOCCTaHOBUTENN. OKUCAUTESNIbHO-
BOCCTaHOBUTEJIbHasA O4BONCTBEHHOCTb.

46. Knaccmukaums oKNCINTENIbHO-BOCCTAaHOBUTENbHbLIX peakLuui.

47. MeTogunka cocTtasneHna OBP: meTon anekTpoHHoro 6anaHca n MeTO4 3/IEKTPOHHO-MOHHOIO
6anaHca.

48. 3J'IeKTpOJ'II/I3, ero CywHoCTb. 3aKOHbI dapapesq. NpakTnyeckoe NpMMeHeHne 3/1eKTposn3a.

49, O6wme CBOMCTBa MeTansIOB: TUMbl KPUCTAN/IMYECKUX PELIETOK, XUMUYEeCKne CBOWNCTBA.
XuMnyeckme CBONCTBa MeTaJJ10B r1aBHbIX U MOBOYHbLIX moArpynmn.

50. Koppo3us meTannoB 1 crnocobbl 6opbbbl C HeN.

51. Obwune cBONCTBa HEMETAJIIOB: (YU3NYECKME N XUMUYECKME.

7.4. MeToaunyYeckue MaTepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusyloLwux 3Tansl (popMUpoBaHUus
KOMNeTeHUunn

TpeboBaHuAa K HanucaHuio pecdepaTUBHOrO AoKAaaa

MpoayKT caMoCTosATeNIbHOWN pa60Tb| CTyAeHTa, I'Ipe,EI,CTaBJ'IHIOIJ_I,I/IIh cobon KpaTKOoe N3J10)KeHne
B NMMCbMeEHHOM BUAE MNOJIYHYEHHbLIX pPe3y/ibTaToB (y‘-leﬁHO-I/ICCJ'IeJJ,OBaTeJ'IbCKOIZ) TEMbI, roe aBTop
pacKpbliBaeT CYTb mccne,u,yeMon I'Ip06J'IeMI:>I, npmnBoOUT pPa3JindHble TOYKU 3pPEeHUdA, a TaKXKe
CcobCTBEHHbIE B3rNsAAbl Ha HEE.

[oknan gosxeH 6biTb CTPYKTYPUPOBaH M BKJOYaTb pa3fefbl: BBEAEHME, OCHOBHAs 4acTb,
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3aKJilo4YeHme, CNNCOK NCMOJIb30BaHHbLIX NCTOYHUKOB. B 3aBUCMMOCTM OT TEMaTUKN pedepaTa K HeMy
MOryT BbITb OhOpMIEHBI MPUSIOXKEHUS, COAEpP)KaLLNe AOKYMEHTbI, WICTpaUumn, Tabnumubl, CXembl 1
T.0. O6BEM Ooknaga - 10-15 cTpaHuML NeYaTHOro TeKCTa, BKJOYas TUTY/bHbIA JINCT, BBEAEHUE,
3aKJIl04YeHME N CNNCOK INTepaTypbl.

3ajavaMu goksaga ABAATCA:

1. ®opmMupoBaHue yMeHI/II7I CaMoCToATEesIbHON pa60TbI C NCTOYHMUKaMWN nnuTepaTypbl, KNX
cncrteMaTmn3lauyuna,

2. Pa3BuTME HaBbIKOB JIOTMYECKOr0 MbILLJIEHUS;

3. YrnybneHune TeopeTnyeckmx 3HaHuin no npobneme nccnenoBaHums.

Mpn oueHKe AokKNafa UCMoNb3yTCA ClenyrLlne KpuTepumn:

- HOBMU3Ha TEKCTa;

- 060CHOBaAHHOCTb BbIBOpa UCTOYHUKA;

- CTerneHb PacKpbITUSA CYLLHOCTW BOMNPOCa;

- cobnogeHna TpeboBaHU K 0hOpPMIIEHNIO.

Kputepun oueHuBaHua poknaga

OTMeTKa «OTJINYHO» - BbINOJIHEHbI BCe TpeboBaHMA K HanMMWCaHUIO M 3allMTe OOKNaja:
ob6o3HayveHa npobnema n obocHoBaHa €€ akTyaNlbHOCTb, CAeNaH KPaTKU aHaIn3 pa3/InyHbIX ToYeK
3peHnss Ha paccMaTpuBaemMyl npobneMy u  JIOTMYHO U3JI0)KEHA COBCTBEHHas No3unuus,
cthopmynmnpoBaHbl BbIBOAbI, T€Ma pacKpbiTa MOJIHOCTbLIO, BblAep)XaH 00bLEM, AaHbl NMpaBWibHbIE
OTBETbl Ha AOMNOJIHNTEIbHbIE BOMPOCHI.

OTMeTKa «XOpoLlo» - OCHOBHble TpeboBaHMA K AOKNaAYy U ero 3aluTe BbIMNOJIHEHbLI, HO NpuU
3TOM JonyuleHbl Hefo4YéTbl. B 4acTHOCTW, MMEKTCA HETOYHOCTU B M3JIOKEHMU MaTepuana,
OTCYTCTBYET JiorMyeckas MnocnenoBaTeNIbHOCTb B CYXAEHUSAX, He BblaepXaH 06bEM p[oknana,
MMeKTCa ynyweHns B oopMJIEHUN, He AO0MNYyCKaeT CYyWeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
OOMOJIHUTENbHbIA BOMpPOC.

OTMeTKa «y[oBJIETBOPUTENIbHO» - MMEIOTCA CYLLEeCTBEHHbIE OTCTYMNJIeHNUs oT TpeboBaHUN K
HanucaHWO JoKNada. B 4acTHOCTW, TeMa OcCBelleHa NMWb YaCTUYHO, AOMNyLleHbl (aKTU4Yeckue
ownbKM B cogep XaHUM AoKaana Win npyu oTBETe Ha AOMOJIHUTE IbHbIE BOMPOCH!, BO BPEMSA 3aLUNThI

OTCYTCTBYET BbIBOL.

OTMeTKa «HeyOoOBNeTBOPUTENIbHO» - TemMa [fokjaja He packpbiTa, ob6HapyXXuBaeTcs
CylLLleCTBEHHOE HerMoHUMaHme npobiemsl.

TemaTuKka OOKNnaaoB BblOoaeTC4d npenoaaBaTesieM, n CTyOeHT Bbl6|/|paeT TEMY
CaMOCTOoATENIbHO B Te4YeHWne nepsBbiX ABYyX HeOdeslb o6yqu|/|;|.

KpuTepumn oueHKHU 3HAaHMHW Ha dK3aMeHe

JK3aMeH MOXXeT MpPoBOAUTbLCA B (hopMe YyCTHOro onpoca no bunetam (Bonmpocam) nnm 6es
buneToB, C NpeaBapuTesibHOW NOAr0TOBKOWN UK 6e3 NoaAroToBkM, Mo yCMOTPEHUIO NpenodaBaTens.
JK3aMeHaTop BMpaBe 3adaBaTb BOMPOChHI CBepX 6OuneTa, a TakXe, MNOMUMO TeopeTU4eCKUX
BOMPOCOB, AlaBaTb 3aa4uM No NporpaMMe AaHHOro Kypca.

JK3aMeHauUWoHHble 6uneTbl (BOMNPOCHI) YTBEPXKAATCA Ha 3acefaHum  Kadeapbl Wu
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noanucbIBalOTCA 3aBepylwuMm Kagenpon. B bunete po/mKHO comepxaTbCA He bOonee Tpex
BOMPOCOB. KOMMNeKT 3K3aMeHaUMOHHbIX B6uneToB Mo AgucuunanHe [O/HKeH cogepxxaTb 25-30
buneToB.-

DK3aMeHaTop MOXXEeT NPOCTaBUTb 3K3aMeH 6e3 onpoca nan cobecefoBaHNs TEM CTyeHTaM,
KOTOPbI€ aKTVBHO y4aCTBOBA/IN B CEMUHAPCKMX 3aHATUAX.

OTMeTKa «OTJIMYHO» - CTYAEHT rayboko 1 nMpoYHO YCBOWJI BECb MPOrpaMMHbIA MaTepuan,
ncyepnbiBatolle, MocsenoBaTeNlbHO, FPaMOTHO W JIOTMYECKM CTPOMHO ero u3saraeT, TeCHO
YyBA3bIBAET TEOpMIo C MNpakTukon. CTyaeHT He 3aTpPyAHAeTCs C OTBETOM Mpu BUAOM3MEHEHWNU
3a4aHus, cBoboaHO cnpaBfsieTcsa C 3a4a4aMin, 3a4aHNaAMM U APYrUMN BUOAMU NPUMEHEHNS 3HAHUNA,
NMOoKa3bliBaeT 3HaHWA 3aKOHOAaTeJIbHOro U HOPMaTMBHO-TEXHUYECKOro MaTepunasioB, MNpaBUJIbHO
060CHOBbIBAEeT MPUHSATbIE peLleHns, BAadeeT pPa3HOCTOPOHHUMU HaBblkaMXW U  MNpuemMaMiu
BbIMOJIHEHUS MPAKTUYECKNX paboT, oBHapy>XMBaeT yMeHne caMocTonaTeNbHo 0606LWaTh n n3naraTtb
MaTepuran, He gonyckas olnbok.

OTMeTKa «XO0poLWo» - CTyAeHT TBepAOo 3HaeT MPOorpaMMHbIi MaTepuaJs, rPamoTHO U Mo
CyLeCcTBY M3naraeT ero, He AOoMNycKaeT CYLeCTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC, MOXXET
NPaBUIbHO MPUMEHATb TEOpeTMYeCKMe MOJIOXKEHUS U BRageeT HeobXxoAUMbIMKM HaBblkamMu Mpwu
BbIMOJIHEHUM NPAKTUYECKUX 3a4aHUNA.

OTmeTKa «yOoOBNETBOPUTENIBHO» - CTYOEHT YCBOWJ1 TOJIbBKO OCHOBHOW MaTepwunasa, HO He 3HaeT
OTAEeNbHbLIX aeTanen, JOoNyCcKaeT HETOYHOCTW, He[oCTaTO4YHO nMpaBuiibHble (OPMYJIMPOBKY,
HapylwaeT nocsienoBaTe/ibHOCTb B U3J10KEeHUM MNporpaMMHOro mMatepuasa W UCNbITbIBaAeT
3aTpyOoHeEHNA B BbIMOJIHEHNIN NMPaKTUYECKNX 3a4aHunn.

OTMeTKa «Hey[0BJIeTBOPUTENIbHO» - CTYAEHT He 3HaeT 3Ha4YUTEebHOM YaCT! NPOrpamMMHOro
MaTepuana, L[OMyCcKaeT CyLleCcTBEHHble owunbkn, ¢ 60abWMMK 3aTPYAHEHUAMU BbINOJIHAET
npakTmnyeckme paboThi.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Cunyko H.O., CtanbHaa M.N. OcHoBbI XUMuUn: Y4ebHUK ans
CTYOLEHTOB MeAULMHCKNX By30B. Mankon: N3a-8o «Mara-puH
0.'», 2021. — 352 c.

54(07) C 41 Cunyko, H.O. (Mankonckunm rocyfapCTBEHHbIN
TEXHOJIOrNYeCKnUn yHMBEpCUTET). XuMusa : yyebHoe nocobue /
H.O. Cnyko, M.WU. CtanbHasd. - Maikon : MarapuH O.I"., 2017.
- 300 c. - Mpwun.: c. 281-293. - 9b HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756. -
Pe>xum pgocTyna: 419 aBTOPM30B. NOMb30BaTeNEN. -
Bubnnorp.: c. 280 (24 Ha3B.). - ISBN 978-5-91692-442-8

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+07A
8DC

CtanbHas, M.W. (Mankonckuim rocyfapCTBEHHbIN
TEXHOJIOrnYecknin yHmsepcuTeT). JlTabopaTOpHbLIN NPaKTUKYM
Mo XMMUK [INeKTPOHHbIN pe-cypc] : y4ebHoe nocobue / M.U.
CtanbHas. - Mankon : b.u, 2021. - 104 c.

:Ne 2100053738;
http://lib.mkgtu.ru:8002/libdata.php?id=2100053738

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe
nocobue / H.J1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012. - 752 c. - Npun.: c. 721-724. - 36 HB6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
PexxuM pocTyna: cogep>kaHue. - bubnuorp.: c. 725-726 (41
Has3B.). - ImeH. yKa3s.: c. 727-728. - lpeaM. ykas.: c. 729-746.
- ISBN 978-5-406-02149-1

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
6C8

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

XKonHuH, A.B. Obwasa xumnsa : y4yebHunk / XonHuH A.B. ; nopg
pen. B.A. MNonkosa, A.B. XXonHuHa. - Mocksa : I[90TAP-
Menwua, 2014. - 400 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2956-3

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
AFC

Encumos, B.1. OcHoBbI obLwen xmuMum : y4ebHoe nocobue /
B.N. EncdhrmoB ; MOCKOBCKNIN NOANTEXHUYECKINIA
YHUBEPCUTET. - 2-e n3ga. - Mocksa : UHOPA-M, 2019. - 256 c. -
(Bbiclwee obpa3oBaHune- bakanaspuaT). - 36C 3HaHUyM. -
URL: http://znanium.com/catalog/document?id=372542. -
Pexxum pocTyna: no nognucke. - bubnwnorp.: c. 252 (19
Ha3B.). - ISBN 978-5-16-010066-1. - ISBN 978-5-16-101776-0

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A2
4B7

'ycakoBa, H.B. TexHoctepHas 6e3onacHOCTb: hnlnko-
XMMUYECKMe npoLecchl B TexHocdepe : yiebHoe nocobue /
'ycakosa H.B. - MockBa : UH®PA-M, 2019. - 185 c. - (Bbicwee
obpa3oBaHue: bakanaspuaT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=346323. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-009903-3. - ISBN
978-5-16-101480-6

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0
610

KoMnneKcHble coeanHeHns. Teopms MONEKYJIAPHBIX
opbuTanen : TecTbl / cocTaBuTenun: M.M. NeTtposa, E.M.
3yeBa, A.M. Ky3HeLo0B. - Ka3aHb : KazaHCKUI HauMOHabHbIN
nccnenoBaTesIbCKUA TEXHONOrn4Yecknm yHmeepcuteT, 2016. -
44 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/61864.html. - Pexxum pocTtyna: no
noanucke. - ISBN 2227-8397

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A7
871

Monkog, B.A. Obwasa xumuns : y4yebHuk / Nonkos B.A.,
My3akos C.A. - MockBa : [0TAP-Megua, 2010. - 976 c. - 3bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970415702.html
. - Pexxum pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-1570-2

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
544
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8.3. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBas KONNEKLNS : ISIEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHnA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3osaTtesien. - TeKCT:
9NEeKTPOHHbIN. PoHA DBC chopMmpyeTCcs € y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CI0Bapu U CNpaBoOYHUKN, 3aKOHOAATE/IbHO-HOPMaTUBHbIE JOKYMEHThI,
crieunanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbifyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekuuns : 3N1eKTPOHHO-6MbnoTeyHasa cnctema :
canTt / O6wecTBO C OrpaHMYeHHON OTBETCTBEHHOCTLI0 KoMnaHua "An MNMu Ap Meauna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pe)xum gocTtyna: onsa 3aperucTpump.
nosib3oBaTesnen. - TeKCT 3/IeKTPOHHLIN. fIBASeTCA pacnpocTpaHeHHbIM obpa3oBaTebHbIM
3NEKTPOHHbIM PecypcoM A4 BbICLUUX N CpeHUX cneynanbHbiX y4ebHbiX 3aBedeHni, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, Ny6an4HbiX 6ubnnoTek, npnobpeTatoinx KOpNoOpaTMBHbIA JOCTYyN
Ans ceoux obyyvatowmxcs, npenogasatenent n T.4. 3bC Bkao4YaeT y4ebHyo 1 Hay4yHY0 nutepaTypy
Nno HanpaBJieHNSIM NOAMOTOBKU BbICLLUEr0 1 cpefHero npogeccuoHanbHoro obpasosaHus.
http://www.iprbookshop.ru/586.html NHTepmeaunsa. nekKTpoHHO-6ubanoTevyHaa cuctema. Konnekumns
TaMoXxeHHoe Aeno : canT / 3paTenbckuin LeHTp MHTepMmeaus. - CaHkT-MeTepbypr, 2014 - .- URL:
http://www.intermedia-publishing.ru/custom.html - Pexxum pocTtyna: ansa saperucrpup.
rnonb3oBaTenen. - TeKCT 3N1eKTPOHHbIN.DBC — cobcTBeHHas pa3paboTka n3gaTenbCTBa
«NHTepmenuna», 3apernctpmpoBaHHas Kak CMU n kak 6a3a gaHHbIX, MO3BONAOWANA MOJyYaTb
[OCTyn K KHUram nocpeacTtsom cetn NHTepHeT. http://www.intermedia-publishing.ru/custom.html
HauwnoHanbHasa 3nekTpoHHas 6ubnnoteka (HIB) : hbepepanbHas rocyaapcTBeHHas
MHPOPMaLMOHHasa cMcTeMa : calT / MMHNCTEPCTBO KybTypbl Poccnnckon ®epgepaumun, Poccninckas
rocygapcTBeHHas bubnumorteka. - MockBa, 2004 - - URL: https://H36.pd/. - Pexxum gocTtyna: ans
3aperncTpup. nosib3oBaTenen. - TeKCT: 3NeKTPOHHbIN. H3b - npoekT Poccmnckom rocygapCTBEHHOM
6rnbnnotekun. HaunmHasa c 2004 r. NpoekT HaumoHanbHasa anekTpoHHasa bubnuoteka (H3B)
pa3pabaTbiBaeTCsA BeAYLLMMU POCCUNCKUMU BubanoTekamm npu nogaep>xke MnHncTepcTaea
KynbTypbl Poccnnckon ®epepaunn. OcHoBHas uesnb HIOB - obecneynTs cBOGOAHbLIN [OCTYN
rpaxgaHam Poccuinckon depepaumm Ko BCEM U3AAHHbLIM, U34ABAEMbIM N XPaHAWMMCS B JOHAAX
POCCUNCKUX BNBANOTEK N3JAHUAM U Hay4YHbIM paboTaM, - OT KHVKHbIX MaMATHUKOB NCTOPUM U
Ky/bTypbl, 4O HOBENLLNX aBTOPCKUX NnpounsseneHnin. B HacToswee Bpems npoekT HIb BkovaeT
6onee 1.660.000 a3nekTpoHHbIX KHUT, 6onee 33.000.000 3anncen kaTtanoros. https://H36.pd/
IneKTpoHHasa bubnnoTteka: bubnmoTeka aucceptaunn : canT / Poccuinckasa rocygapcTBeHHas
bubnunoteka. - Mockea : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum goctyna: gns
3aperucTpup. nosib3oBaTesien. - TeKCT: 3IeKTPOHHbIN. B COOTBETCTBUM C NPUKA30M reHepasbHOro
anpekTopa PIB Ne 55 01 02.03.2012 r. nosb3oBaTensam BupTyasnbHbIX YATasIbHbIX 3a710B pa3peLleH
3AKA3 Ha ne4YaTb MNOJIHbIX TEKCTOB AnccepTauun ns 36/ Prb. MNMpu nepsom obpawieHnmn K pecypcam
3B/ PI'6 He06X0AMMO NPONTU PErnucTPaLIMIO B BUPTYaslbHOM YuTanbHOM 3ane PFB.POCCUNCKAS
HAUWMOHAJIbHAA BUBJTNOTEKA (PHB) : canT / Poccuinckas HaunoHanbHaa 6ubnmoteka. - MockBa :
PHB, 1998. - URL: http://nlr.ru/. - Pexxum focTyna: Ana 3aperncTpup. nonb3oBaTenien. - TeKCT:
ONEKTPOHHBIN. "... 0A4Ha U3 KPYMHENLINX B MUPE 1 BTOPasa No BeanymHe oHAo0B B Poccuimnckom
depnepaumn - CNY>XUT POCCUNCKON KyNbType U HayKe, XPaHUT HaLMOHasIbHYIO MaMsATb,
CNocobCTBYET NPOCBELLEHMIO HAaCENALWNX POCCUIO HAPOAOB U PAaCNPOCTPAHEHNIO NAEN T'YMaHM3Ma.
... B hoHpax bnbnnotekn xpaHutcsa 6onee 38,6 MJIH 3K3. NPON3BEAEHUI MEYATU N UHbIX
WH(OPMaLMOHHbLIX PECYpPCOB, B TOM YUCAE N HA 3NIEKTPOHHBLIX HOCUTENAX, AOCTYMHLIX LUMPOKOMY
Kpyry nonb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC. YnTaTenen, KOToOpbiM BblOaeTCs
00 5 MAH n3gaHnn, K ee aIeKTPOHHbLIM pecypcaM obpallatoTcs 3a rof cebile 10 MH yaaneHHbIX
nofib3oBaTesiei. ... CoOXpaHas KyJbTYPHYIO U NCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb
6nbnmnoTeyHbIM TpagnLMAaM, 3a/0XKEHHbIM ewe B MmnepaTtopckon NybnndHon bubnnoteke, PHB
cerogHs — coBpeMeHHoe NMHOPMaLMOHHOE yyYpexaeHne, OCHalleHHoe HoBenwuM obopynoBaHneM
1 CBOEBPEMEHHO OTBeYalolee Ha HaCyLlHble BbI30Bbl BpeMeHW." (umTaTta ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/ eLIBRARY.RU. : Hay4Haa 3n1eKTpoOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbLIN. MnaTdopma eLIBRARY.RU 6bina co3pnaHa B
1999 rony no nHnumnaTmee Poccmnmckoro hoHaa hyHOaMeHTasIbHbIX UCCNefoBaHUN ans
obecneyeHnsa PpOCCUNCKMM YHEHbBIM 3JIEKTPOHHOIO A0CTYMa K BeAYLW MM NMHOCTPaHHbIM Hay4YHbIM
n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy C pycckosA3bl4HbIMU NyBAMKaLMAMN N HbIHE
ABNSETCS BEOYLLEN SNTEKTPOHHON BBNINOTEKO HayYHOW NMEePMOONKN Ha PYCCKOM A3blKe B MUpPE.
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https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHas 3/1eKTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum gocTtyna: ans 3aperncrpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4Has 3/1eKTpoHHaa bubnnoTteka,
MOCTPOEHHasi Ha NapaaurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUY 3ada4aMun KOTOPON
ABNSAETCA NONynsapusaumsa HaykKm 1 Hay4HoW OesaTenNbHOCTWN, 0bLeCcTBEeHHbIN KOHTPOJIb KaYecTBa
Hay4HbIX Ny6AnKaunn, pa3Butne MeXxXaucLunnanHapHbIX NCCefoBaHWin, COBPEMEHHOI0 UHCTUTYTa
Hay4HOWN peLeH3un, NoBbIleHne LUTUPYEMOCTN POCCUACKON HayKN N MOCTPOEHUE NMH(PaACTPYKTYypbl
3HaHuN. https://cyberleninka.ru/ Mepuoanyeckue nsgaHusa 4oCcTynHble obyyaowmmcs m
coTpyaHnkam ®IrbOY BO MI'TY no noAnnucke m Ha OCHOBaHNU KOHTPaKTOB U JIMLEH3NOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya PecypcCbl OTKpbITOFr0 4OCTYynNa
depnepanbHasa TaMoXXeHHas cnyxba - http://rtu.customs.ru/ , https://customs.gov.ru/ Tamo)xeHHas
cny»x6a Poccuinckonm ®epepaumm B 2018 roay - https://minfin.gov.ru/common/upload/library/2019/04
/main/06_Federalnaya tamozhennaya_sluzhba v 2018 godu.pdf http://rtu.customs.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

OO e BONPOChl OPraHu3auum U3yYeHUs OUCLUMNJIMHBI.

Ha nsy4eHne gnucumniamHel cornacHo y4ebHomMy nnaHy Ha o4Hou ¢popme obyqeHuns oTBoamTCca 144 vaca, u3 HUx 51,35 KOHTaKTHbIX Yacos, 57
Yac npmxoantca gna CPC. KOHTaKTHbIe Yacbkl nogpa3aensatoTcsa Ha aekuun (17 vacos), nabopaTopHble paboThl (34 4acoB) U KOHTakTHasa paboTa B
nepuop attectauum (0,35 yacoB). Ha 3ao04Howu popme 0byHeHVST N3YHEHUNIO AUCLUUMINHBI COracHo y4yebHoMy nnaHy oTBoAuTCA 144 4aca, U3 HUX
14,35 KOHTaKTHbIX YacoB 1 121 4yaca ansa CPC. KoHTaKTHble Yacbl nogpa3nensaoTcsa Ha fnekuummn (6 4vacoB), nabopaTopHbie paboThbl (8 Yacos) un
KOHTaKTHas paboTa B nepuoa attectaumm (0,35 vyacos).

N3y4yeHne Kypca TpebyeT nocelwieHna nekUUn, akTUBHOM paboTbl Ha nabopaTOpHLIX 3aHATUAX, BbIMOJHEHUA BCeX Yy4ebHbIX 3adaHuin
npenojasaTesisd, 03HAKOMJIEHUS C OCHOBHON W gonofaHnTenbHon nutepaTtypon, CPC. Bo BpeMsa feKunn CTYAEeHT OO0/DKEH BeCTU KPaTKUM KOHCMNEKT.
PaboTa c KoHCnekTOM nekuun npegnonaraetT B pamMkax CPC npocMoTp KoHCNekTa (XkKenaTeslbHO B TOT »Ke AeHb nocsie 3aHaTtun). Heobxoanmo
OTMEeTUTb MaTepuasibl KOHCMEKTA, KOTOPbIE Bbi3blBAlOT 3aTPyOHEHNA 19 NOHMMaHKA. [py 3ToM obyYaloWwnInca OONXKEH CTapaTbCa HAUTN OTBET Ha
3aTPYOAHUTENbHLIA BOMPOC, MCMOAb3ysi PEKOMEHAOBAHHYIO nuTepaTypy. Ecim eMy camMocToATenbHO He yhasnocCb pa3obpaTbCa C MaTepuasnom,
HeobxoanMo chopMyIMPOBaTL BOMPOCK 1 06paTUTHLCS K NpernofaBaTento Ha KOHCYAbTauun nnm bnmxanwen nekumn. Obyyatouiemycss Heobxoanmo
perynaspHo oTBOAUTb BpeMsA A5 NOBTOPEHUSA NMPOMAEHHOrO MaTepuana, NpoBepsas CBOM 3HAHUSA, YMEHNA N HaBblKM MO KOHTPOJIbHLIM BOMpocam (B
npenenax spemeHu CPC).

Mporpammon npepycmMoTpeH nabopaToOpHbIN MPaKTUKYM. YraybneHne n KOHKpeTM3auums 3HaHUWN MPOM3BOAUTCA MNpPU ero npoBedeHun.
HeobxooumbiM yCcrioBMeM sBASETCA CaMocTosTenbHasa paboTa CTyAeHTOB C WUCMOJIb30BAaHMEM HarnsgHbix rnocobun, HeobxoanMMOn TeXHUYECKOWN
OOKYMEHTauum n nutepaTypbl. Ka)xgoe 3aHaTUE OCHaWwaeTCcs gngakTu4ecKuMm Mmatepuanamu: niakatamm, cxemamu. OCHOBHas Lenb nposeneHus
3TUX 3aHATUN - QOpPMUPOBaHME Yy CTYAEHTOB aHaJINTUYECKOro, TBOPYECKOr0 MbIWIEHNA MYyTEM MNpuobpeTeHns NpPaKTUYEeCKUX HaBbIKOB.
JNlabopaTopHble 3aHATUS BbLIMOJHAKT cCledyuwme 3adadvn: CTUMYINPYIOT peryfspHoe W3y4YeHUe pPeKOMEeHAOBAHHOW NMTepaTypbl, a TakKXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLMOHHOMY KYPCY; 3aKpPEenasiT 3HaHUSA, NONyYEHHbIE B MpoLEecce JIEKLMOHHOIo obydyeHnsa n CamMoCTOATENbHOMN
paboTbl Hap NMTepaTypon; paclwmnpsaloT 06bEM NpodeCcCMoHaNbHO 3HAYMMbIX 3HAHWIA, YMEHUN, HaBbIKOB; MO3BOJIAIOT MPOBEPUTb MPaBUILHOCTb
paHee NoNyYEHHbIX 3HAHWUIA; MPUBUBAIOT HAaBbIKW CAaMOCTOATESIbHOIO MbILLJIEHNS, YCTHOIO BbICTYMJIEHUS; CNOCOBCTBYIOT CBOBOAHOMY ONEPUPOBAHMIO
TEepPMUHOI0rnen; NpeaoCcTaBAAnT NpenogaBaTesto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOIMPOBaTb YPOBEHb CaMOCTOATENbHOW paboTbl CTYyAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Npu npoBeneHnn nabopaTtopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocToaTeNbHasa paboTa CTyAeHTOB C WCMNosb3oBaHMeM nabopaTopHoro obopyfoBaHuA, HaraggHbix nocobun, Heobxogmmon
TEeXHNYECKON OOKYMeHTauum n nutepaTypbl. Ka)Kgoe 3aHATUE OCHaWaeTCa ANAaKTUYEeCKMMN MaTepuanamMu: niakatamm, cxemamn. CogeprkaHume
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacTosALWEN NPOrpaMMsl.

Mpn NOAroToBKE K 3K3aMeHY B [OMOJIHEHWE K W3YYEHUKD KOHCMEKTOB NeKkuuin, HeobxoammMo noJsib30BaTbCs y4ebHOW nuTepaTypown,
PEKOMEHA0BAHHOW K HacTosLLen nporpaMmme. Mpu NoAroTOBKE K 3K3aMeHy HeobX0AMMO N3YyUYNUTb TEOPUIO: OnpeaeeHNnst BCeX NMOHATUIA N 3aKOHOB 110
COCTOSIHMSI MOHUMaHUA MaTepuasla U CaMOCTOATENIbHO PEeLWnTb MO HECKOJIbKY TUMOBbLIX 3afay U3 Kaxxaon Tembl. Mpu pelleHMn 3apay Bcerga
HEeobXo0ANMO YMEeTb Ka4YeCTBEHHO MHTEPNPETMPOBATbL NTOI PeLUleHus.
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CamocTosTenbHaa pabota ctygeHToB (CPC) no aucumnivHe urpaeT Ba)KHYH pPoOJib B XoAe Bcero ydyebHoro npouecca. MaTepuanbl un
MeToaun4yeckmne pekoMmeHgaumnm onsa obecnevyeHns CPC rotoBaTCs NnpenogaBaTesieM 1 BblAAlOTCA CTYOEHTY npernogaBaTenem n 6ubnnortexkon.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

OnepaunoHHas cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

NHTepMeans. dNeKTpPoHHO-6MbnnoTevHasa cuctema. Konnekums TaMoxXeHHoe feno : canT / i3pgaTenbCknin ueHTp
NHTepmeans. - CankT-MeTepbypr, 2014 - .- URL: http://www.intermedia-publishing.ru/custom.html - Pexxum goctyna: ana
3aperncTpup. nosib3oBaTtesniei. - TeKCT 31eKTPOHHbIN.DBC — cobcTBeHHasn pa3paboTka nsgartenscrBa «MHTepMeans»,
3aperncTpupoBaHHas kak CMU n Kak 6a3a faHHbIX, MO3BOAAOLWAs NoJly4aTb AOCTYN K KHUFaM NOCpeACcTBOM CETH
NHTepHeT. http://www.intermedia-publishing.ru/custom.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcrseHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
Depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

dnekTpoHHasa bubnmoTteka: 6ubnnoTeka auccepTaumin : canT / Poccuiickas rocynapcTeBeHHas bubnnoreka. - Mocksa : PI'B,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xum focTtyna: ona 3aperncTpump. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUN C NPUKa30oM reHepasibHoro anpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTeNssM BUpTyasibHbIX YNTasIbHbIX
3an10B pa3peLleH 3AKA3 Ha neYaTb MOJIHbIX TEKCTOB Aucceptauunii ns 36 Prb. MNpu nepsom obpalleHnn k pecypcam 6]
PI'6 Heo6X04MMO MPONTU PErncTpaLmio B BUPTYaibHOM YiTanbHOM 3ane PI6.POCCUNCKAA HALMOHAIbHASA BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pgoctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3/IEKTPOHHbLIN. '... 04Ha U3 KPyNHenwmnx B Mupe 1 BTopas no seandnHe oHO0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHallbHY10 NaMaTb, cnocobcTeyeT
MpOCBELLLEeHMI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnunotekn xpaHmntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HAa DNIEKTPOHHbIX
HOCUTeNAX, LOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHB nocelwwaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblJAETCA [0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTca 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLe B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTesien. - TEKCT: 31IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHom AeATeIbHOCTU, 06LLEeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEeXANCUNMANHAPHbIX NCCNeL0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unu, NoBbILLEHNE LUTUPYEMOCTH
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Ha3BaHue

POCCUINCKON HayKW N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Mepropnyeckne n3gaHna JocTynHole obyvaowmmcs n cotpyaHukam ®re0Y BO MITY no noannmcke n Ha 0CHOBaHUWN
KOHTPaKTOB M IMLEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: Ansa 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumaTmee Poccminckoro poHAa pyHAaMeHTasbHbIX UCCefoBaHNM ana obecrnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMMN 1 HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 6MbanoTekon Hay4HOM NepnoanKn Ha pycCKom
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Pecypcbl OTKPbLITOro AoCTyna

Ona oby4vaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAedyolWnM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KoneKUns : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. nosab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
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Ha3BaHue

POCCUINCKON HayKW N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Mepropnyeckne n3gaHna JocTynHole obyvaowmmcs n cotpyaHukam ®re0Y BO MITY no noannmcke n Ha 0CHOBaHUWN
KOHTPaKTOB M IMLEH3NOHHbIX cornaweHnunin. /index.php/resursy/37-periodicheskie-izdaniya

Pecypcbl OTKPbLITOro AoCTyna
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNTabopaTopns aHaNNTMHECKON XMUMN
(1-302) 385000, Pecnybnnka Agbires,
r. Mawnkon, yn. Nepsomanckas, gom Ne
191, 3paHue y4yebHoro Kopnyca

YuyebHas ycTaHOBKa no fiabopaTopHOMy
MPaKTUKYMy M0 ANCLUMINHE
«AHaNNTYECKAs XUMUS»

JNlabopaTopuns ToBapoBeneHMs 1
3KCMNepTM3bl MPOAOBO/ILCTBEHHBIX U
HenpoAOBOJIbCTBEHHbLIX TOBAPOB;
Hay4Ho-nccnepnoBaTenbckas
nabopaTopuns OLLEHKN KayecTBa 1
6e30MacHOCTM Cbipbsl 1 NPOAYKTOB
nuTaHus; JlTabopaTopus oLeHKN
Ka4vecTBa 6€30MacHOCTM Cbipbs ”
nuwesbix NpoaykTos (1-301) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

XonoannbHuk; Xneboneus LG (ons
nabopaTopHoOI Bbineykn obpasuos);
NOK-1 (npubop ons onpeneneHns
KavyecTBa KNenkoBuHebl); Mpnbop
>KypaBneBa (o115 onpegeneHns
nopuctocTun xneba); JlabopatopHasn
rnocypa o, nposeaeHus
OpraHoenTUYeCKOn OLLEHKN
NPOAOBO/ILCTBEHHbLIX TOBAPOB;
O6pasubl NPOAOBOJILCTBEHHbLIX 1
HernpoAoBOJ/IbCTBEHHbIX TOBAPOB;
HopmaTunBHaa n cnpaBoYHas
nuTepaTypa; MpoekTop; IKpaH;
AHanunsaTtop AKB-07 MK
BOJIbTamMnepomeTpuyeckuin; Komnnekc
rno onpeaeneHnio MacCoBOW A0M a3oTa
n 6enka no Kbenbpano «KenbTpaH»;
CnekTtpodgoTtomMeTp M3-5400YD;
YNbTPa3ByKOBOW TEXHOJIOrNYECKUN
annapaT «BosHa»; XpomaTorpad
XKUOKOCTHON aHaInTUYeCKun
ManorabapuTHbln «LiBeT Ay3a»;
PedppakTomeTp NPD- 454 B2M;
BubposuckosnmeTp cepum SV-10;
Mukpockon LmnthpoBow
CTepeoCcKoNUYeCcKnin naHkpaTnIecknin
MC-2-ZOOMDigital; pH-MeTp MAPK-903;
BbaHsa BoosiHaa MHoromecTHas Th-6A;
NabopaTopHaa MenbHULa «Bblora»;
LeHTpudyra nabopatopHasa UC-1412A;
MNeyb anekTpokamepHasa SKCI-10;
Becbl aHannTuyeckue
«A&amp;DSCALES Co, LTD; AnnapaT
CokcneTa
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