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1. O01mue moj10KeHu s

JMucnuminaa « XuMUsD» OTHOCUTCS K 0a30Bo# yacTu Ooka 1 y4eOHOro 1uiaHa, BXOJISIIETO B CO-
cTaB 00pa3oBaTeNbHOW mporpamMmbl Bbiciiero ooOpazoBanus 09.03.03 «IIpuxknagHas wHOpMaTHKA»
(mpodwib — LludpoBast SJKOHOMHUKA).

HopmatuBHO-MeTOMYecKoi 06a30i 111 pa3paboTku paboyeit mporpaMMbpl y4eOHOW TUCITUTIAHBI
«XUMHS» SIBISIOTCS:

o Denepanbublii 3aKk0oH «O06 o6pa3zoBanuu B Poccuiickoit deaepannn», yTBEPKICHHBINH MPUKa30M
Muno6paayku PO Ne 273-D3 ot 29.12.2012;

e IIpuka3z Munoo6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep:KICHHH MOPSIKA OpraHu3a-
IIMX U OCYIICCTBICHUS 00pa30BATEIBHOW NEATEIHHOCTH O OOpa30BaTEIBHBIM IPOTPAMMaM BBICIIETO
oOpa3oBaHus - MporpaMMaM OakajiaBpuaTa, IporpaMMam CIeUuaIuTeTa, IporpaMmmMaM MarucTpaTyphl;

o @enepanbHblil 3ak0H «O colManbHON 3amuTe UHBAIUAOB B Poccuiickoit denepanuu (¢ uzme-
HEHUSIMH, peaakiusi, nercreyromas ¢ 18 mapra 2018 roma);

o ®enepanbHbIM 3aKOHOM PD o1 24.11.1995 1. Ne 181-D3 «O conuaibHON 3alIUTE WHBAIUIOB B
Poccuiickoit deneparuny;

e YUueOHBIN MIaH 00pa30BaTeIbHONM MPOTrpaMMBbl BhICIIero oOpazoBanus HampasiaeHus 09.03.03 —

[Mpuknagnas uapopmaruka (mpodmis — Lludpposas 5KOHOMHKA) TOATOTOBKH OaKalaBpOB IO OYHOW U
3a049HOH (hopMaM oOyuenus, ogodpeHroro Yuenom coBetoM YIJITY (IIpotokon Ne 2 ot 25.02.2020).

OO6yuenue o obpazoparenbHoi mporpamme 09.03.03 «lIpuknannas unbpopmatuka» (mpouiib —
[{udpoBas 5KOHOMHUKA) OCYIIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. [lepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YUYeHHS MO TUCHHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOEHUsI 00pa30BaTeIbHO MPOrpaMMbl

[InanupyembIiMH pe3yinbTaTaMu O0y4YeHHs MO JUCLMILIMHE SBISIOTCSA 3HAHUS, YMEHUs, BIIaICHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM 1 obecre-
YHUBAOLIUE JOCTH)KEHUE MIJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBbI B LIEJIOM.

Leab ocBoeHust AMcUMMIMHBI — GOPMUPOBaHUE Y OyAylIMX OakanaBpoB CIOCOOHOCTH K IpHUMe-
HEHMIO €CTECTBEHHOHAYYHbIX M OOIIEMH)KEHEPHBIX 3HaHUIN XMMUHU, TEOPETUUYECKOTO U IKCIIEPUMEHTAIb-
HOTO MCCIIeI0BaHuUs B IPO(ECCHOHATBHON e TEIIbHOCTH.

3aga4yu AUCHMILVINHBI:

— MPUBUTH O0YYAIOUIMMCS CITIOCOOHOCTH K MPUMEHEHUIO €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEP-
HBIX 3HaHUI N0 XUMUH, PYHAAMEHTAIbHBIX 3aKOHOB MPUPO/IbI XapaKTEPU3YIOIUX XUMUYECKUE U PU3U-
YeCKUE CBOMCTBA OKPYKAIOIIMX HAC OOBEKTOB U SBJICHMUI;

— 00y4UTh METOAAM pEIIECHUs 3a/1a4 C UCIOJIb30BAHUEM €CTECTBEHHOHAYYHbBIX 3HAHUN O 3aKOHO-
MEPHOCTSIX XMMUYECKUX MPEBpaIlleHUH U OCHOBHBIX XMMHUYECKHX 3aKOHOB, METOJIaM MaTEMaTHYECKOI0
aHaJIM3a U MOJICIMPOBAHUS B MTPO(ECCHOHATLHON 1€ATEIbHOCTH.

IIpouecc u3yyeHusi JUCHUIJIMHBI HANMPaBJieH Ha (JOpMUPOBaHUE cjieaylonleil odenpodec-
CHOHAJIbHOM KOMIIETCHIIUM:

— OIIK-1: cnocobeH npuMeHSITh €CTECTBEHHOHAYUYHBIE U O0IENHKEHEePHbIE 3HAHUS, METO/IbI Ma-
TEMaTUYECKOI0 aHalIM3a U MOJEINPOBAHUS, TEOPETUUECKOIO U IKCIEPUMEHTAIBHOIO UCCIIECOBAHMS B
PO eCCHOHAIIBHON e TETHHOCTH.

B pesyabTare ny4eHus JMCHMIIJIMHBI 00y4AIOMINICS JOJIKEH:

3HATh:

— €CTECTBEeHHOHAyuYHbIe (PyHIaMEHTaJIbHbIE 3HAHU, CYyTh OCHOBHBIX 3aKOHOB XMMUHU M XUMHYECKHX
MpEeBpaIeHUI, METOAbl MAaTEMaTHYECKOI0 aHaliu3a IMOJIyYEHHBIX PE3yJbTaTOB XMMHUYECKOTO IKCIEpH-
MEHTAa;

— 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XMMUYECKUX CBOMCTB MPOCTHIX M CIIOKHBIX BEIIECTB
B coorBeTcTBUU ¢ Ilepnonnueckum 3akonoM J1.11. Menneneesa.

yMeThb:



— CaMOCTOSITENILHO MPUMEHATh MAaTEMAaTUYCCKUE METObI, (PU3UKO-XUMUIECKHE U XUMUYECKHE 3a-
KOHBI JJI PEIICHUS TPAKTHYSCKUX 3a/1a4 B 00J1aCTH TPO(PECCHOHATTBEHOMN JCSITEIIBHOCTH;

— 3alKChIBATh YPaBHEHUS PEAKIMI XUMHUUYECKUX MPEBPAIICHUIN BEUIECTB U UX MOJIYyYEHHUS; MPOBO-
JNATH aHAJIOTHM B H3MEHEHHHU CBOMCTB XMMHYECKUX COECTMHEHMIA.

BJIAJETh:

— MPaKTHYECKUM NMPUMEHEHHEM E€CTECTBEHHOHAYYHBIX U OOIICHH)KCHEPHBIX 3HAHHM, 3aKOHOB XH-
MHUU, METOAUK MPOBEACHHUS TECOPETUYECKOTO M IKCIEPUMEHTAIBHOTO XMMHUYECKOTO HMCCIIECIOBAHUS IS
perieHus 3a1a4d B mpo(ecCHOHAbHON IS TENhHOCTH;
— BBISIBJICHUEM B3aWMOCBSI3U MEXIY CTPYKTYpOM, CBOMCTBAMH M PEAKIIMOHHOM CIIOCOOHOCTHIO XMMHYE-
CKUX COEIUHECHUH.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi y4eOHasi TUCIMILIMHA OTHOCHTCSA K 00s3aTeNbHBIM JUCHUIUIMHAM 0a30BOW 4acT, 4YTO
o3HavaeT (opmMHpoBaHHE B Ipolecce 00ydeHus y OakanaBpa OCHOBHBIX OOLIETIPO(ECCHOHANBHBIX 3HA-
HUH 1 KOMIIETEHIINH B paMKax BBIOPAHHOTO MPOduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM JUIsl MOCTIEAYIOUIETO U3YUEHUS
mucuuiuiiH OITOII u Hanucanus BbITYCKHOM KBaNU()UKALMOHHONW pabOTHI.

Ilepeuens obecneuugarowux, COnymcmeyIOwWux u obecneyusaemvlx OUCYUnIun
Obecneyusarouyue Conymcmeyrowue Obecneyusaemvle
DKoJIOrus Marematuka, Ousnka CrarucTuka

VYKazaHHbIE CBSI3U JAMCLUIUIMHBI JAal0T OOYYalOLIeMyCsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
u3ydaeMbIx JuctumuimH B cootrBercTBuU ¢ ®I'OC BO, uto obecneunBaeT TpeOyemblil TEOPETHUUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABJICHHOCTh B CUCTEME 00y4eHUs U Oyayliel AeaTelbHOCTH BhIITYCKHHKA.

4. O0beM TUCHUNJIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJINYeCcTBA aKaJeMHYeCKUX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alommXxcs ¢ npenojgaBarejemM

(10 BMaaM y4eOHBIX 3aHATHIH) H HA CAMOCTOAITEIbHYIO Pa00oTy 00y4aromuxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akageMnuecknx 4acos
Bug yue6Ho# paboThl
ouHas (opma 3ao4Has popma

KonTakTHas padora c npenoaaBarejiemM™: 52,35 10,35
nekuuu (JI) 18 2
npaktuueckue 3ansatus (I13) - -
naboparopabie padoTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTrosiTeJibHAsl pa6oTa 00y4aIIUXCA: 91,65 133,65
M3y4YEHUE TEOPETUUYECKOTr0 Kypca 22 45
MOJITOTOBKA K TEKYIEMY KOHTPOJIFO 34 80
IIOAITOTOBKA K NPOMEKYTOYHON aTTECTAllUU 35,65 8,65
Bua npomexKyTo4HO#M aTTecTAlMM: IK3aMeH IK3aMeH
OO6mas Tpy10eMKOCTh 4/144

*KonrakTHas paboTa 00y4aromIuxcsl ¢ MpemnojaBaTeieM, B TOM YHCIE ¢ NMPUMEHEHHEM IMCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIMOHHOTO THUIMA, U (WJIN) 3aHATHS CEMHUHAPCKOTO THIA, JTaOOpaTOpHBIE 3aHATHA, M (WIIH)
IPYNIIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBUIYAIbHYIO paboTy 00ydaromerocs ¢ NMpernojaaBaTeieM, a TaK)Ke aTTeCTallnOHHbIE
UCTIBITAaHMS TPOMEXYTOUHOH aTTrectani. KoHTakTHas paboTa MOXKET BKJIIOYATh MHBIE BHIBI yUeOHOH AeATEIbHOCTH, IIPEy-
CMaTpHBaIOLI}e IPYNIOBYI0 U HHIMBHIYAIbHYIO paboTy o0y4alomuxcs ¢ npernojaasareneM. Yacsl KOHTaKTHOH paboOTHI orpe-
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nensitorcest [lonoxkeHnueM 00 opraHu3aly ¥ NPOBEACHUH KOHTAaKTHOW paboThl NP peanu3alui o0pa3oBaTelibHbIX IPOrpaMM
BBICIIIETO 00pa3oBaHus, YTBEPKIeHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roxga.

5. ConeprkaHue TMCUUILUIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HMX KOJIMYeCTBA aKA/IeMUYEeCKUX YaCOB

5.1. TpynoeMKoCTh pa3aejioB JUCHUINIMHBI

o4yHasi popma o0OyueHust

Bcero
Ne . | CamocTosTENbHAS
HanmenoBanue paznena quCHUILTMHBI JI I13 | JIP | kOHTaKTHOH
/11 pabora
paboThI
1 | BBeaenue B Kypc
11 BBeneHue 1 OCHOBHBIE TIOHATHS U OTIpe- 1 ) i 1
' IeIIeHUS
1.2 | dynnameHTanbHBIC 3aKOHBI XUMHU 1 - 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | enunenuii. Xumus sneMenTos. CBoiicTBa 2 - 4 6 14
BaXXHEUININX COCTUHEHUH.
2 | CtpoeHue BelecTBa
Crtpoenue aToma v epuoANIECcKas Cu-
cTeMa XMMHUUYECKUX DIIEMEHTOB
. 2 - 4 6 6
JI.M.MeHnneneeBa. IloHsATHE 0 XUMHYECKOM
CBSI3U.
3 BBejeHune B TeOpHi0 XMUMHYECKHX MPOIECCOB
3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB 2 - - 2 2
CKOPOCTh XUMHUUYECKUX PEAKIIAN U XUMHU-
3.2 p peaKtt 2 | - | 4 6 4
YECKOE paBHOBECHE
3.3 | PacTBopsr 4 - 12 16 16
4 DJIeKTPOXMMHUYECKHE MPOLECChI
OKHUCIINTEIHLHO-BOCCTAHOBUTEILHEIE Pe-
4.1 p 2 | - | 4 6 4
aKIUA
["anibBaHUYECKHE AIIEMEHTHI. DIIEKTPOIU3
4.2 | pacTBOpOB M pacmiaBoB. Kopposus me- 2 - 2 4 4
TaJJI0B. BOmpock! 3konorum.
HToro no paszgenam: 18 - 34 52 56
ITpoMexyTodHast aTTeCTaAIHS - - - 0,35 35,65
Bcero 144
3a04yHas popma 00ydyeHust
Bcero
Ne . | CamocTosTENbHAS
HaunmenoBanue pasnena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOHI
n/n pabora
paboThI
1 | BBeneHmue B Kypc
11 BBenenue u 0OCHOBHBIC TTOHSTHS U OTIPEJIC- 3
| neans
1.2 | dyHnamMeHTaIbHbBIC 3aKOHBI XUMUN 1 - 1 14
OCHOBHBIE KJTACChI HEOPTAHHUYECKUX CO-
1.3 | eqnnenuii. Xumus sneMenToB. CBoiicTBa - 4 4 24
BOXHEHUIITNX COeTUHCHHUIA.
2 | CTpoeHue BenecTBa
Crpoenue aToma U nepuoanyYecKasl CucTeMa 10
XuMHYecKuXx aneMeHToB .M. MeHnaeneena.




Bcero

Ne . | CamocTosiTenbHast
HaunmenoBanue paznena QuCHUILIMHBL JI | I3 | JIP | kOHTaKTHO

/11 pabora

paboTHI

TToHsaTue 0 XMUMHUYECKOI CBSA3U.
3 BBejieHue B TeOPHI0 XHMHUYECKHX MPOLECCOB

3.1 | DHepreTuka XMMHYECKUX MPOIIECCOB - - - 6

32 CKOpOCTh XUMHYECKUX PEAKLIMN U XUMHYE- | ) ] 14
CKO€ PaBHOBECHE

3.3 | PactBOpHI 1 4 5 32

4 DJIeKTPOXMMHUYECKHE MPOIECcChI
OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEaK-

4.1 - - - 12
87051
["anpbBaHMYECKHUE AIEMEHTBI. DJICKTPOJIN3
4.2 | pacTBOpOB U paciiaBoB. Kopposwus merai- - - - 10
J10B. Bonpockl skos10rnm.
HToro no pazgeaam: 2 - 8 10 125
[TpoMexxyTodHast aTTeCTAIHS - - - 0,35 8,65
Bcero 144

5.2. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA

Pa3pnen 1. BBenenue B kypce

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[TpenMer u 3amaun XUMUH, €€ MPAKTUYECKOE 3HAUCHHE. XUMUS U MPOOJIEMbI COBPEMEHHOM HAYKU
u obmectBa. Pormp XuMHMM B pa3BUTHH JIECOXMMHUYECKOTo Komriuiekca Poccuiickoii ®enepanmu.
Opranu3zaiiys caMoCTOSTeNbHOM paboThI 10 KypCy 00IIei XUMUU.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Maccel M dHepruu. lleproanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUHU.

1.3 OcHognvle Knaccvl Heop2aHuyecKux coeouHeHu

Oxcuipl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OrnpeneneHue,
HOMEHKJIATypa.

CBoiicTBa Ba)XHEHIIMX COETMHEHUN 3yeMeHToB. Haxoxknenue snemeHTOB B mpupone. CriocoOb
noy4eHust. CBONCTBa U TPUMEHEHHUE.

Pa3nen 2. CTpoenue BemecTBa

2.1 Cmpoenue amoma u nepuoouseckas cucmema xumudeckux snemenmos /.M. Menoeneesa

OcHoBHbIE MOHATHS O cTpoeHuu atoMa. [loHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHHS KBAHTOBOM
MEXaHUKH. OJEKTPOHHOE 00JIako, OpOMTalb, KBaHTOBbIE 4YHclA. [IOpSANOK 3armolHEHHs 3JIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEpIruy, npaBwio XyHjaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKkoH Mo3nu. [IpaBuiia mocTpoeHus: YeTHBIX U HEUETHBIX PSJIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anmemenTsl. [lepromuyeckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuyeckas c53b U CmpoeHue npoCcmuix MOJEKYL

XuMHYecKasi CBsI3b: BUABI, METO/BI onucaHus. OCHOBHBIE XapaKTEPUCTUKH XMMHUUYECKOM CBSI3U:
JUIMHA, HaIllpaBJIEHHOCTb, NMpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3EH: HACHIIIAEMOCTh U
HaNpaBJICHHOCTh CBSI3M, KPATHOCTh CBA3M, Moysgpu3yeMocTh. [nOpuauzanus. VoHHas CBS3b: 3HEPrHs
MOHHOM CBSI3W, MOJISIpU3allds HOHOB, MOJIAPHOCTh M MOJIAPU3YeMOCTh cBsi3u. CTpoeHue BelecTB B
KOHJICHCUPOBaHHOM COCTOSIHUH.

Pa3znen 3. BBeneHue B TeOpuI0 XUuMHYECKHX MIPOLECCOB

3.1 DHepzemuka XumuiuecKux npoyeccos

BHyTpenHsis sHeprus u sHTanbnus. TemnoBsle 3¢ (eKThl pa3InyHbIX MpoleccoB. 3akoH ['ecca u
CIIEZICTBUS U3 HEro BbITekarouue. CTanaapTHas Termiora oopa3zoBanus. [lonstue 06 sHTponuu. M3mene-



HUE SHTPOIUH B Pa3IMUHBIX mporeccax. [lonstre 06 sHeprun ['nb6ca u e€ n3MeHeHUn Kak Mephl peak-
IIMOHHOI CITOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pasHogecue

CKopocCTh peakllii B TOMOTE€HHBIX U FeTePOTreHHBIX cucTeMax. PakTophl, BIUSIOLUIUME HA CKOPOCTh
peakmmu. [Tonarue 06 akTuBHpoBaHHOM KomIuliekce. HeoOpartumeie n oOpaTuMele mporecchl. XuMuie-
ckoe paBHoBecue. Koncranra paBnoBecus. [Tpunuun Jle-Ilarenbe.

3.3 Pacmeopuwi

O6mue mnoHaTtus o pactBopax. [pyrue pgucnepcHbie cuctemMbl. OCOOEHHOCTH BOJBI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopuMmocTs BemecTB. TepMOXMMHUYECKHE MPOLECCH MpU
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpbl HEINEKTPoJauTOB. WneanbHbie pacTtBopbl. KomiuratuBHblE CBOMCTBa
pactBopoB: 3akoHbl I 'enpu Paymsi, Bant-I'odda.

CBoiicTBa BOJHBIX PAaCTBOPOB 3JIEKTPOIUTOB. MoHHOE mpou3BeaeHue Bojbl. Bomopoaubiil moka-
3arens pH. CunbHble U cinalble IeKTpoNnuThl. AKTUBHOCTh. KoHcTaHTa nuccouuanuu. 3akoH paz0aBie-
Hus OctBanbaa. oHHbIE peakiuu.

YcnoBusi cmemieHnus paBHoBecus. [IpomsBenenue pactBopumoctu. KonndyecTBEeHHOE OmucaHue
paBHOBECHI B pacTBOpax MIEKTposUTOB. IIprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'unponus coneit. CTeneHb U KOHCTaHTa THAPoOaU3a. Jucconuanysi KOMIJIEKCHBIX COSIMHEHUH.

Knaccudukanms u xapakTepucTuka XUMAYECKUX U (PU3UKO-XMMUYECKUX METOJOB aHanu3a. AHa-
JTUTUYECKHUE PEaKI[UN HAa UOHBI.

Pa3znea 4. diekTpoxumMmuyecKkune Mpouecchl

4.1 OxkucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL

BaxxHeliline BOCCTAHOBUTENHN M OKHCIUTENIU. MeToAbl COCTAaBIICHUS] YPaBHEHUN OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuii. BinsHue cpelpl Ha XxapakTep IPOTEKaHUs PeaKL .

OKBUBAJICHT OKHCIIUTENS u BOCCTAHOBUTEJIS. Knaccudukanus OKHUCJIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

["anpBaHWYECKUN 2JIEMEHT. OJEKTPOJAHBIE MOTEHUHANBl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noteHnuansl. HarnpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble M aHOJHBIE TPOLIECCHI.
3aKOHBI 3JIEKTPOIN3a. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIUTa METAIUIOB OT KOppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 popMBbI 3aHATHIA CEMHUHAPCKOI0 THIIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE IPEyCMOTPEHBI JIaDOpaTOPHBIE 3aHATHUS

No Haumenoanue paznena ®opma npoBezeHus | LPYIOEMKOCTB, Hac
- JTUCITUTLIAHBI (MOTYJIS) 3aHATUS O0YHOC | 3a04YHOC
Paznen 1. BBenenue B kypc «OO11as u Heopranuye-
naboparopHas

1 | ckas xumus» (tema 1.1.-1.2. dyngameHTaabHbIe 6 4 -
MTOHSTHSI U 3aKOHBI XUMUH. 3aKOH KBHUBAJICHTOB.) paboTa
Pazgen 1. BBenenue B kype «O01mast u HeopraHude-

o | CKas XuMHUs» (rema: 1.3. OcHOBHBIE KJ1acChl HEOpra- nabopaTopHas 4 4
HHUYECKUX COCAUHEHHI. XUMHS 31eMeHTOB. CBOM- pabora
CTBa BKHEUIIIMX COCJIMHEHMIA. )
Paznen 2. CtpoeHue BeliecTBa

3 (tema: 2.1. CTpoeHune atroma W NEPUOAUYECKAS CH- nabopatopHas 4 i
cremMa xumuueckux osiemMeHToB J[.M.Menpaeneera. pabora
tema: 2.2. [loHATHE 0 XUMUYECKON CBSI3H.)




No HaunmenoBanue paziena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JUCLHUTLTAHBI (MOJTYJIsS1) 3aHATUS OYHOC | 3a04HOC
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHUX IIPO-
1[ECCOB
nabopaTopHast
4 | (tema: 3.1. DHeprernka XHWMHUYECKHX TMPOIECCOB. aGoTa 4 -
tema: 3.2. CKOpPOCTh XUMUYECKUX PEAKIUH U XUMU- p
yeckoe paBHoBecue. KaranuTtuyeckue peakiym. )
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IIPO-
Heccon nabopatopHas
5 | (tema: 3.3. PactBopnl. IlpurortoBiieHHe pacTBOpPOB £6OTE 4 4
3aJJaHHOM KOHLIEHTPALMM U3 BEILECTB PA3IUYHOTO p
arperaTHoro COCTOSIHHMSL. )
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHUX IIPO-
g | Leccos naboparopHas 4
(rema: 3.3. PactBopsl. CHIIbHBIC B CITa0BIE JIEKTPO- pabota
nuThl. loHHBIE paBHOBECHS. )
Pazgen 3. Benenue B TEOpHI0O XUMHUYECKHX IIPO-
nabopaTopHas
7 | ueccos 4 -
pabora
(tema: 3.3. PactBopsl. ['naponus.)
Paznen 4. DnexTpoxuMHYECKUE IPOLECCHI
nabopaTopHas
8 | (tema: 4.1. OKHCIUTENHHO-BOCCTAHOBUTEIBHBIC Pe- G014 4 -
aKmuu. ) p
Paznen 4. DnexkTpoXUMHYECKUE TPOIECCHI
9 (rema: 4.2. TanpBaHUYECKUE SJICMEHTBI. DJIEKTPOJIH3 nabopaTopHast 9
pacTBopoB U pacmiaBoB. Kopposus metamios. Bo- pabota
MPOCKI YKOJIOTHH.)
Hroro: 34 8
5.4letanu3anus caMoCTOSITeIbLHOH padoThl
N TpynoeMKoCTb,
No HanmenoBanue paszaena Bun camocrostensHOM pa- qac
- JTUCIUIUTAHBI (MOJTYIIS) OOTHI
OYyHas | 3a04Has
Paznen 1. Beenenue B kype «O01mast u Heop- [ToaroroBka k onpocy
| | raHMyecKas XuMHs» (rema 1.1.-1.2. dynna- 1o TeMe J1abopaTopHOil pa- 6 17
MEHTAJILHBIC IOHSATHUS ¥ 3aKOHBI XUMHU. 3aKOH | OOTHI M 3aIUTE OTYCTHBIX
HKBHMBAJICHTOB. ) MaTepUaJIoB.
Paznen 1. Beenenue B kype «O01mast u Heopra- [ToaroroBka k onpocy
o | HHUECKas XUMHUSD (rema: 1.3. OcHOBHBIE KJIac- | MO TeMe JadopaTOpHOil pa- 14 24
Chl HEOPTAHUYECKUX COSTUHEHUN. XUMHUS dJie- OOTBI U 3aITUTE OTYCTHBIX
MeHTOB. CBOWCTBA BAYKHEHIIIUX COCTMHECHUM.) MaTEpUaoB.
Paznen 2. CtpoeHue BemiecTBa
[ToaroroBka k onpocy
(rema: 2.1. CTpoeHue aroma U MepHoANYEcKas -
o TeMe JIabopaTOpHOU pa-
3 | cuctema XUMHUYECKIX 3JICMEHTOB 6 10
OOTHI M 3aIIUTE OTUYETHBIX
J.M.Menneneepa. Tema: 2.2. [loHaTue o Xumu-
. MaTepUasoB.
YECKOMN CBS3H.)
Paznen 3. BBeneHue B TEOPUI0 XMMHUYECKHUX [ToaroroBka k ompocy
4 | Mpoueccos 0 TeMe J1abopaTopHOH pa- 6 20
(rema: 3.1. DHepreTuka XMMHUYECKUX Mpolec- | OOTHI U 3aIUTE OTYETHBIX
coB. Tema: 3.2. CKOpOCTh XMMHYECKUX peak- MaTepHUaoB.




. TpynoemMkocTs,
No HanmenoBanue pasaena Bun camocrosTensHoi pa- qac
B JTUCIUIUTAHBI (MOJTYJIS) 0O0THI
OYyHas | 3a04Has
UA U XUMUYECKOe paBHOBecue. Karanuruue-
CKHE PEaKITnu.)
Pasnen 3. BBeneHue B TEOpUI0O XMMHUYECKUX
[ToaroroBka k onpocy
HPOHEceon 0 TeMe J1abopaTOpHOI pa
5 | (rema: 3.3. PactBopsl. [Ipurorosnenue pacTso- patop P 6 12
. OOTBI U 3aIUTE OTYCTHBIX
POB 33/1aHHOI KOHIIEHTPALIUU U3 BEILIECTB pas-
MaTepuaoB.
JIMYHOT'O arperaTHOro COCTOSIHUSL. )
Paznen 3. BBeneHue B TEOpHUIO XUMHYECKHX [ToaroroBka k ompocy
6 | poueccos 10 TeMe J1abopaTopHOii pa- 5 10
(tema: 3.3. PactBoppl. CwmibHble W ciaOble | OOTHI M 3aIUTE OTYETHBIX
J1eKTpoINThl. IOHHBIE paBHOBECHS.) MaTEpUAJIOB.
[ToaroroBka kK onpoc
Paznen 3. BBeaeHue B TEOPHI0 XMMHYECKHX A pocy
o TeMe JIabopaToOpHOU pa-
7 | mpoueccoB 5 10
OOTHI U 3aIUTE OTYETHBIX
(tema: 3.3. PactBopsl. I'mapoinus.)
MaTepUaoB.
IToaroroBka K omnpoc
Paznen 4. DnekTpoXuMHUYECKUE TPOIECCH o Tefae 1a60DATO }11)0171}] a
8 | (tema: 4.1. OxucnuTeIHHO- patop P 4 12
OOTHI U 3aIUTE OTYETHBIX
BOCCTaHOBUTEIILHBIC PEAKIINH. )
MaTepUaoB.
Paznen 4. DnexkTpoXxuMHUECKHE MPOIECCHI [ToaroroBka k ornpocy
9 (tema: 4.2. T'abBaHUYECKHUE DIIEMEHTHI. DJICK- | T10 TeMe J1abopaTOpHOi pa- 4 10
TPOJIN3 PAacTBOPOB U paciiaBoB. Koppo3us Me- | OOTHI U 3alIUTE OTYETHBIX
TaJI0B. BOmpock! 3K010ruH. ) MaTepUaJIOB.
IToaroToBka K MpOMEXyTOYHOM aTTeCTALMU N3yuyenune neKIHOHHOIO
Marepuana, JuTepaTypHbIX
10 priaa, JTHTEpaTyp 3565 | 8,65
MCTOYHUKOB B COOTBET-
CTBUU C TEMAaTUKON
HUroro: 91,65 133,65
6. [lepeyeHb yueOHO-METOANYECKOT0 0OOecieYeHHU s MO TUCUMILIUHE
OcHOBHas1 M JONOJIHUTEIbHASA JUTEPATypa
No T'o
ABTOp, HAUMEHOBAHUE A IIpumeuanue
n/n W3TaHNs
OcHoBHasi yueOHasi IMTEpaTypa
1 | AxwmeroB, H. C. Obmast u HeopraHuyeckass XUMHUS : YUeOHUK IS
By30B / H. C. AxmeroB. — 12-¢ m3x., crep. — Cankt-IlerepOypr : [ToTHOTEKCTOBBIN
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Texkcr : aiiek- 2021 | ACCTYN MpH BXO-
TpoHHBIN // JlaHb : snMekTpoHHO-OMONMHMoTeuHas cuctema. — URL: JIe TIO JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexum octyna: st aBTOpU3. MOJIb30BaTENeH.
2 | Mudtaxosa, H.III. O0uias 1 HeopraHuyeckass XuMusi: yuebHoe T0-
cooue / H.ILI. Mudraxosa, T.I1. [Terposa; mox pea. A.M. Kyzuero-
Ba; MuHucTepcTBO 00pazoBanust U Hayku Poccun, Kazanckuii Hanu- ITonHOTEKCTOBBIM
OHAJIbHBIA MCCIEAOBATEIbCKAN TEXHOJOTHYECKU YHUBEPCHUTET. — 0017 | AOCTYI IpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxem., ui. — Pexum nocry- Jie 110 JIOTHUHY U
na: o TIOJIITUCKE. — URL: aposiro*
http://biblioclub.ru/index.php?page=book&id=560885 bubmuorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: S1IEKTPOHHBIH.

10



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885

[TaBmoB, H.H. O6mass u Heopranuwveckas xumwus: ydeOnuk / H.H.
[TaBnoB. — 3-e u3m., uchp., gon. — Caukr-IlerepOypr: Jlanp, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3JeKTpOHHBIN // Diek-
TPOHHO-OMONMMoTeuHass cuctema «Jlampy»: [caiit]. — URL:
https://e.lanbook.com/book/4034 Pexxum gocTyma: s aBTOPHS3.
10JIB30BATENICH.

2011

IToaHOTEKCTOBEIM
JIOCTYI TIPU BXO-
JIe 110 JIOTUHY U
napoJo*

OO01mass ¥ HeOpraHWYEeCKass XUMHUA. DJIEMEHTBI TEOPHUH, CIIPABOYHBIC
JIaHHbIE, 3aJaHus IS CAaMOCTOATEIbHOM padoThl [Tekcr] : yueb. mo-
cobue mis cTyIeHTOB By30B JjecotexH. mpodwist / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepensi, JI. C. MonounukoBa ; Ypail. roc. Jje-
COTEXH. YH-T. - 2-¢ M3]., mepepad. u gom. - ExkarepunOypr : YIJITY,
2012. - 406 c. : wi. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonosiHuTeIbHASI YUeOHAsl JIUTEpaTypa

Amnapues, A.M. O6mas 1 HeopraHudeckas XuMusi: yuebHoe nocodue
/ A.W. Anapnes, JI.B. llleBaunibina; MuHHCTEpCTBO 00pa3oBaHUS U
Hayku Poccuiickoit denepaunu, HoBocubupckuii rocyaapcTBeHHbIN
TexHuueckud ynusepcurer. — Hosocubupcek: HI'TY, 2015. — Y. 2.
Xumust anemeHToB. — 90 c.: Tabi. — PexxuMm mocTyna: mo moJrucKe. —
URL.: http://biblioclub.ru/index.php?page=book&id=438292

bubmuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37eKTPOHHBIH.

2015

ITonHOTEKCTOBBIM
JIOCTYH TIPU BXO-
Jie TI0 JIOTUHY U
napoJjo*

KnrokBuna, E. FO. OcHOBBI 0011eii U HEOPTaHUYECKOW XUMHH :
yuebHoe ocooue / E. FO. Kmoksuna, C. I'. be3psinun. — 2-e u3n. —
OpenOypr : OpenOyprekuii 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekcr : anekrponHbil /  JlaHb AJIEKTPOHHO-
OuOIIMoTeYHAS cucrema. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: ijist aBTOpU3. MOJIB30BaTENCH.

2011

TIoIHOTEKCTOBBIN
JOCTYI MPHU BXO-
JIE 110 JIOTHHY |
napoJjo*

Vraii, S.A. OOmas 1 HeopraHudecKasi XUMus : Y4eOHHK ISl CTY/ICH-
TOB By30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicias mkoa,
2004. - 527 c. : un. - bubmumorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mast xumust [Tekct] : yueOHUK I CTYJEHTOB BY-
30B, 00YJarONIUXCs MO TEXH. HANPABJICHUIM H crieruaibHocTsM / H.
B. Koposun. - U3zn. 6-e, ucnp. - Mocksa : Beicmias mkomna, 2005. -
557 c. : . - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJL. OO6mas xumus [Tekct] : yueOHUK ayis 6akaaaBpoB :
yae0. mocoOue Il CTYJEHTOB HEXHMM. CIelnaabHOCTEH By30B / H.
JI. 'mueka ; mox pen.: B. A. Tlomkosa, A. B. babkosa. - 18-¢ usn.,
nepepad. u gom. - Mocksa : FOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JIL. 3anaun u ynpaskHeHuUs 1Mo o0IIei XUMUH : y4ueb. moco-
Oue s CTyJIEHTOB HeXuM. crienraibHocTeld By3oB / H. JI. I'muaka ;
non pen. B. A. PabunoBuua, X. M. Pyounoi. - u3a. crep. - Mockaa :
HMHTETPAJI-TTPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yuebHoe nocodue : B 3 kuurax / B.
B. Bonbxun. — Ilepmsp : [THUITY, [6. r.]. — Kawura 1 : OcHoBHOMI
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TexkcT: smek-
TpouHbIA // Jlanb : snekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160944

PesxuM mocTyna: uist aBTOpH3. TOJIb30BaTEINeH.

2006

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
T10 JIOTUHY H
naposo™

12

Bonbxun, B. B. O6mas xumus : yuebHoe nocodbue : B 3 kauurax / B.

2006

TToMHOTEKCTOBBIN

11



https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944

B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Knura 2 : Cnennainb-
Hbelll kKypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
9JIEKTpOHHBIN// JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAss CHUCTEMA. —
URL: https://e.lanbook.com/book/160945

PesxuM ocTyna: uis aBTOpH3. TMOJIb30BaTEIICH.

JIOCTYTI TIPA BXOIE
10 JIOTHHY U
naposo™*

13

Boapxun, B. B. O6mas xumusi : ydeOHOoe mocobue. — Ilepmb :
[THUITY, [6. r.]. — Yacts 3 : M36pannsie riaBsl — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: anekTponHbIit// JlaHb : 3yek-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PesxuM pocTyna: uist aBTOpH3. MOJIb30BaTEIICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
110 JIOTUHY 1
napoiro™

14

Kapanerbsan, M.X., JIpakua C.M. O0Omas 1 HeopraHudeckast XuMHs
: Yuebnuk mns By3oB / M. X. Kapanerwsnu, C. U. [pakun. - 4-¢
u3., crep. - Mocksa : Xumus, 2000. - 592 c. : wi. - (s Beiciei
mikosbl). - ISBN 5-7245-1130-4

2000

47

15

Hemunona JI. B. XKectkocTs Boabl. OnpeieneHue KeCTKOCTH U CIO-
coOBI €€ YCTpaHEHUs : METOJI. yKa3aHus Juisd J1a0. 3aHSATUI CTYACHTOB
OYHO-3204. ¥ 3a04. (hopm oOyuenus / JI. B. Jlemumgosa [u ap.] ; Vpai.
roc. jecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnwmorp.: c. 16.

2006

84

16

Cepena b. I1. MoHHbIC paBHOBECHS B PacTBOpPaX JIEKTPOJIUTOB : Me-
TOJI. YKa3aHUA JUIS J1a0. 3aHATUN CTYJICHTOB OYHOW, OYHO-3304. U 3a-
ou. hopm oOyuenus / b. I1. Cepena [u ap.] ; Ypaiu. roc. JecoTexH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Kitaccel HeopraHMueCKUX BEIIECTB: HOMEHKIIATYPA,
nmojydeHue, cBoiictBa [Tekcr] : MeTon. yka3zanus ajis J1ald. 3aHITHI
JUIS CTYJIETOB OYHOMW, OYHO-3204. M 3a04. popm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. nmecotexH. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

18

Cepena b. Il. Ctpoenue aroma W MEPUOAUYECKUNA 3aKOH : METO/I.
yKa3aHus JUIs J1a0. U MPaKT. 3aHATUI CTYACHTOB OYHOHU U 3204. (hopMm
06y‘~ICHI/I$[ II0 BCEM HaAIPaBJICHUAM U CICHHUAJIBHOCTAM O6y‘ICHI/I$I B
YIJITY / B. I1. Cepena [u np.] ; Ypau. roc. nrecotexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNEKTPOHHBIN apX1B

1146

19

[Menmumesa C. B. OxkucanTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMU © Me-
TOJ. YKa3aHus JJs 7ab. ¥ MPaKT. 3aHATHH A1 CTYACHTOB OYHOW U
3a04. ¢opm oOyueHust HampamieHuit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u np.] ; Ypau.
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JJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnpiii oOyuatomuiics odecnedeH AOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoii cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Usnatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
ownmain http://biblioclub.ru/, comepxammx u3aaHus M0 OCHOBHBIM M3y4aeMbIM JAMCHUILIHHAM H CHOPMH-
POBAHHBIX T10 COTTACOBAHMIO C MPABOOOIAIATENAMH YUeOHOM 1 y4eOHO-METOIMIECKOM INTEPaTyPhI.

CnpaBouyHbie M HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBas cuctema «Koncynsrant [1mrocy.
2. UadopmannoHHo-1paBoBoii moprain ['apant. Pexxum gocrtyna: http://www.garant.ru/
3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. "LOII "Xumus. Bupryanbnas nadoparopus. 3anaun. Tpenaxepsl. Tecter" (BY3b1)".

7. ®OoH/ OLEHOYHBIX CPEACTB /ISl MPOBEIEHHS MPOMEKYTOUYHOMH aTTecTAlHN
00y4YaKOIIMUXCS M0 TUCHHUILINHE

7.1. Ilepeyenb KOMIETEHLMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0OCBOeHHs 00pa-
30BaTeJbHOI MPOrpaMMBbl

DopmHpyeMble KOMIETEHIIUN Bung u hopma koHTpOIIS
IIpoMe:KYyTOUHBIH KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHE
Texymuii KOHTPOJIb: OMpPOC, 3alIUTA OT-
YEeTHBIX MaTEpUAJIOB IO J1a0OPaTOpHOU pa-
bote

OIIK-1 - CnocoGeH pemiath 3a1a4i MpopecCHOHATbHON
NESATEIILHOCTH MPUMEHSISI METOIbI MOJICITMPOBAHMSI, MaTEMa-
THUYECKOTO aHAJIN3a, CCTECTBCHHOHAYYHBIC U OOIICHHIKE-
HEpHBIC 3HAHUS.

7.2. Onucanue nmokasarejei u KPUTEPUECB ONCHUBAHUS KOMIIeTeHI[ i
Ha Pa3s/iIMYHBIX dTarnax ux q)OpMPIpOBaHPlﬂ, ONMMCaHHE HIKAJ OHCHUBAHUA

KpuTtepun oneHnBaHHA YCTHOTO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (MPOMEKyTOY-
HbIil KOHTPOJIL (popmupoBanus komnerennun OIK-1)

«5» (omauyno): — JaH TOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTEIbHO PACKPBITHl OCHOBHBIE MOJOXKEHHUS TEMBI; B OT-
BETE INPOCIIEKHUBAETCS YETKasl CTPYKTypa, JIOTMYECKas IOCJIENOBAaTEIbHOCTh, OTPaXKarollas CYLIIHOCTb
pacKpbIBaeMbIX MOHATUMN, TEOpUH, ABJIeHUH. 3HaHHE 00 00BEKTE AEMOHCTpPUpPYeTCs Ha (poHE MOHUMAaHUS
€ro B CUCTEME JTaHHON HayKH U MEXIMCUMILUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEPMHHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA IMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHaX Haykd. OJIHAKO JOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJ0UYETHI, UCTIpaBICHHbIE OaKalaBpOM C IOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTUKA U TOCJIEI0BATENILHOCTD M3JI0KEHUS
MMEIOT CYUIECTBEHHbIE HapylleHus. JlomyiieHsl rpyObple OMMOKY MPH ONMpPEIETICHUN CYITHOCTU PAaCcKpbI-
BaeMbIX MOHATUH, TEOPHH, SIBJICHUH, BCIEACTBUE HETOHUMAHUs 0aKalaBpOM MX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX NPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE NP O-
sABJICHUs 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmienne TpedyeT monpaBok, KOPPEKIHHU;

«2» (HeyOooenemeopumenvbHo). — OakalaBp IEMOHCTPHPYET HE3HAHHE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JielaTh apryMEHTHUPOBAaHHBIE BBIBOJBI U MPUBOAMTH IPUMEPHI, MOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/leeT TEPMHUHOJIOTHEH, MPOSBIIAET OTCYTCTBUE JIOTHUHOCTH U
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MOCIIE0BATEIHLHOCTH U3TI0KEHUS, IeTIAeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTh, TaXKe MPU KOPPEKIIUU
MperoiaBaTesieM, OTKa3bIBaeTCs OTBEUATh HA 3aHSATHH.

KpuTtepuu oneHnBaHus ONPOCAa YCTHOIO OTBETA MO TeMe J1a00paTOPHOIl padoThl (TeKyLIHUI
KOHTPOJb GpopmupoBanue komnerenuun OIK-1):

«5» (omauuno): OIPOC MPOMUJIEH C MEPBOT0O pa3a; JAaH MOJHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
€MBbIE ITPETIOIaBaTeNIEM BOIIPOCHI, IOKA3aHO 3HAHKME U MOHHMaHue TeMbl. OOyJYaroMics MPaBUIBHO OT-
BETHJI HAa BCE BOIIPOCHI MPH CJaye KOJJIOKBHYMa, 3HAET ¥ MMOHUMAET XOJ1 BBHIIIOJIHEHHUS MPEACTOSIIEH J1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOI MOMBITKH; JaH TOJHBIA OTBET Ha BCE 33/1aBaeMbIe Ipe-
moJlaBaTesieM BOIPOCHI, TIOKa3aHO 3HAHWE W TIOHMMaHue TeMbl. OOyUaronuiics Mpyu cade KOUIOKBUyMa
MPaBUIILHO OTBETUJI HA BCE BOMPOCH! KOJUIOKBHYMA C IMOMOIIBIO MPEIO1aBaTelisl, 3HACT U TTOHUMAET X0
BBITTOJIHEHUS MIPEJICTOSAIICH J1a00paToOpHOi paboTHI.

«3» (yoosnemeopumenvbHo): ONPOC MPOUACH C TPEThEH MOMBITKH;, JaHBI OTBETHI HA MOJIOBUHY 3a-
JaBaeMbIX IIPEIO/IaBaTelIeM BOIPOCOB, MOKAa3aHO 3HAHWE OCHOBHBIX TOHSATHH TEMbI, BBIHECCHHOW Ha
KOJUIOKBHYM. B OTBETE CTYJCHTOB OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHE PACKPBITh KOHKPETHBIC MPOSBICHHS
0000IIEHHBIX 3HAHUK He MokazaHo OOydvarommiics MpU cladye KOJJIOKBUYMa MpPaBUIBHO OTBETHUJ Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopMIiIeHHE TPeOyeT MOMPaBOK, KOPPEKIUH;
CTYJICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEJICTOANICH J1a00paTOpHOM paboThI.

«2» (neyoosrnemeopumenvbHo) — O0OyUAIOIIMIICS HE 3HAET OCHOB TEMbI, HE CIIOCOOEH JeNaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TIPUBOJUTH NMPUMEPHI, MOKA3bIBACT cl1a00e BJIaJICHHE MOHOJOTHYECKOW pe-
Ypl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTH M TTOCIIEAOBATEIFHOCTH H3JI0KE-
HUSI, JIeaeT OMMOKH, KOTOPhIC HE MOXKET MCIPABUTh, TAXKe MPH KOPPEKIIUH TPEToJaBaTeiieM, 0TKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJaromuiicss He CMOT OTBETUTH Ja)Ke Ha TOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0Jla MPOBEJCHUS NIPECTOSAIIEH 1a00paTOPHOH pabOTHI.

Kputepuu ouneHnBaHus BbINOJHEHUS] Ja00OPATOPHBIX PadoT U 3aIUUTHI 0TYeTa (TEKYLIHUI
KOHTPOJIb popmupoBanue komnerenuu OITK-1)

«5» (omauuno): paboTa BBINIOJIHEHA B CPOK; 0POPMIICHHE U COJepIKaTEIbHAs YacTh OTYETa 00pas-
[[OBBIE; pabOTa BBIMIOJIIHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIIEHHS, 3aKIIIOUEHUS U
BBIBOIbI. O0yYaromuiicsi MpaBUIIBHO OTBETHII HA BCE BOTIPOCHI MTPH 3aIIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B ODOPMIIEHHU OTYETA U €r0 COAep KAaTeIbHONW YacTh
HEeT rpyObIX ommuOOK; paboTa BBINIOJIHEHA CAMOCTOSTENHHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHUS,
3aKJIFOUEHUS ¥ BBIBOJBI. OOyJaromuiics mpu 3aliiuTe OTYETHHIM MaTepPHAIOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENOoIaBaTelIsl.

«3» (yoosnemsopumenvro): paboTa BBHIIIOJHEHA ¢ HapylleHHeM rpaduka; B opopMIeHUH, COep-
KaTeIbHON YacTh OTYeTa eCTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTENIHHO, MPUCYTCTBYIOT COO-
cTBeHHBIE 00001IeHNs. OOyUaroIuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosremseopumenvho): odopmieHrue pabOTHl HE COOTBETCTBYET TPEeOOBaHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HEeTIpaBUIbHBIE BBIBOABI M 00001IeHNns. OO0yJaromuiicss He CMOT 3alIUTUTh OTYET-
HBIE MaTepHaJIbl U MOSICHUTH MPE/ICTaBICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, HE00X0AUMBbIE [IJIsl OLEHKH 3Ha-
HMii, YMEHUI, HABBIKOB U (MJIH) ONbITA IEATEJIbHOCTH, XaPAKTEPHU3YIOUIUX 3TAaNbl ()OPMHPOBAHUSA
KOMIIETeHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Bomnpocsl k 3x3amMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJIEKYISIpHOE yuyeHUe. XUMUYECKHE FTEMEHTHI U MPOCThIE BEIECTBA. 3aKOH ABOTaapo

U 3aKOH 3KBHUBAJICHTOB.

CocraBHbIE YacTH aToMa, UX 3apsa U Macca. YpaBHeHue [Lnanka.

3. JIBoiicTBeHHas npupoja cBeta. KopmyckysipHo-BOIHOBON Tyanu3M. YpasHeHue ae-bpoiis. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpenumnrepa. CroiictBa BomHOBOM (yHKIHH. COOT-
HOIIIEHHEe HeonpeeneHHocTel [ eitzendepra.

N
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11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

27.
28.
29.

30.

31.

KBaHnTOBO-MexaHMUYeCKOe OOBSICHEHHE CTpoeHHe aroma. KBaHTOBBIE uMcia, MX (U3NYECKUN
cMbIci. AToMHBIe opOuTanu. OmHodneKkTpoHHbIe aToMbl. [Ipuanun Ilaynu, npaBuno Xynaa. [lo-
CJIEI0BATEIbHOCTD SHEPIrETUUECKUX YPOBHEW B MHOT03JIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [lepuoguueckoro 3akona. CTpyKTypa MEepUOJIUYECKON CHUCTEMBI.
W3MmeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAMYECKON cHCTeME (BEpTUKaJIbHAas U TOPU30HTAIIbHAS
MEPUOJUIHOCTD).

[Teproanyeckas cuctemMa U ee CBsi3b CO CTpoeHreM aToMoB. [IpaBuno Kneukosckoro. S-, p-, d-, u
f- smemMeHTHI.

Paguychel aTOMOB M UX W3MEHEHME B IepHoJax U noarpynnax. MlonHsle paauycel 1 3aBUCUMOCTb
HX OT 3JIEKTPOHHOT'O CTPOEHUS U CTENEHU OKHUCIIeHHs. VI3MEeHEeHrne KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMI 110 IeproiaM U rpyImam.

WcTopus pa3BuTHs 3JEKTPOHHBIX MPEACTaBICHUN 0 XuMuyeckoil csizu (Teopus Koccens u Jlbro-
uca). lonHast 1 KOBaJI€HTHasI CBSI3U.

HamnpaBneHHOCTh M HAChIIAEMOCTh KOBAJEHTHOM cBs3u. [lonsipHas koBaneHTHas cBs3b. [lomspu-
3yEMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cilydail MOJISIPHOW KOBaJeHTOM cBs3u. HeHamnpaBlieHHOCTh M HEHa-
CBIIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHunanbHON 3Hepruu Mojekyn. OCHOBHBIE MOJ0KEHUS METOJa BAJICHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IO3UIMN METO/1a BaJICHTHBIX CBSI3EH.

Teopus rubpuauzanuu. 3anoaHeHHEe THOPUIHBIX OpOUTallell HEMOAEJICHHBIMU MapaMU 3JIEKTPO-
HOB.

OO6pazoBaHue KpaTHBIX CBA3EH G- U T — CBSA3H, UX 0COOEHHOCTU. OOBSICHEHHE CTPOCHHUE MOJIEKYI
N2 u C2H4; CH4, NH3, Hzo.

XapakTepuCTUKN XUMHUYECKOU CBSI3U: JITIMHA U SHEPIUsl, BAJICHTHBIA YTOJI.

JloHopHO-akuenTopHas cBA3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. Biausinue BOAOPOIHOM CBS3U HA CBOMCTBA KUAKOCTH.

PazbaBienHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE NaBieHue. Y paBHenue Bant-I'odda.
JlaBjieHHE HACBIIIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHHsI U KpUCTaJI-
nu3aruu. Kpuockonus v 50yIIITHOCKOHS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poinbs pacTBopuTens B mpouecce pacrnaja
ANEKTPOJIUTA HA MOHBL. JlM3JIeKTpruecKas MPOHUIIAEMOCTh M MOHU3HUPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIIS.

CnaOble U cunbHbIE 2JEKTPOIUTHI. CTENeHb TUCCOLMAIMU U €€ CBSI3b C N30TOHUYECKUM KOdpPU-
LIUEHTOM.

3akoH JeicTBUs Macc U pacTBopbl. KoHCTaHTa Auicconuanuy ciaadbiX 3JIEKTPOJIIUTOB. 3aKOH pas-
6aBnenus OcTBasbja. BiusHHEe OIHOMMEHHOTO MOHA Ha JUCCOLMAIMIO CIa0Or0 3JEKTPOJIMTA.
CrynenyaTasi AUCCOLHAITHSI.

CocrosiHME 37EKTPOJIUTOB B pacTBope. MoHBI M HequcconMupoBaHHble MoJieKyibl. Koaduiment
akTuBHOCTH. [loHsATHE 00 MOHHOI CHIJIE pacTBOpA.

Honnsle peakuuy. Y CoBUs CMELIEHN HOHHOIO paBHOBecus. IIponsBenenne pacTBOpPUMOCTH.
DNEeKTPOIUTHYECKAs JUCCOLUAIUS MOJIEKYJ BObl. IOHHOE Mpou3BeieHrEe BOIbI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenust pH. KucioTHO-0CHOBHbBIE HHAMKATOPEI.
I'unponuz. CreneHs rujponusa, €e 3aBUCUMOCTh OT KOHIEHTpaluu, Temreparypbl. Koncranra
THIPOJIN3A.

Paznuunsle ciydau runponusa. [pumepsr.

CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUI.

Baxkneiiime OKHCIUTENN M BOCCTaHOBUTENU. V3MEHEHHE OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIX
CBOICTB 2JIEMEHTOB B IEPHOAAX U MOATPYIIAX.

CocraBiieHrne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Kmaccudukanus okuc-
JIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI. BpIUunCIeHNe XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEIISL.

BnusiHue teMmeparypbl, KOHIEHTPALUN PEAareHTOB, UX MPHUPOABI, CPEIbl U IPYrMX YCIOBHM Ha
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32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIpoLEeccoB. YpaBHeHus Hepucra. Mcnonb3oBa-
HHUe TaOJIMIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAIOB IS PELICHUsT BOIIPOCA O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKLUU.

TepMmonnHaMuyeckas cucreMa. 3aKOH COXPAHEHHs SHEPruu. BHYTpEeHHsIsI SQHEpIrysi U SHTAJIBIINA.
OK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHUSI.

3akoH ['ecca u ciencrBus u3 Hero. [Ipumepsl.

Onranenus oOpasoBanus. CtaHnapTHele coCTOsSHUS BemiecTB. CTaHaapTHas SHTaIbIUS 00pa3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [lonsarue 06 suTponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHne SHTPONINY B Pa3IMYHBIX IIPOLECCAX.

[Tonsarue o6 >neprum I'mb60ca, ee M3MEHEHNH KaK Mephbl peakMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpOIecChl. | OMOTeHHBIE U TeTeporeHHble paBHOBecHs. KoHncTanrta
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOT€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBs3b KOHCTAHTBbl PABHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPTrUuU
I'n66ca.

[Tpunnun Jle-Illarense. BimsiHue temiepaTypsl, AaBICHUS W KOHLICHTPALIMM PEAreHTOB HA PaB-
HOBECHE.

OnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaxnuil. CKOpocTh peakuuil B
TOMOT'€HHBIX U T€TEPOreHHBIX CUCTEMAX.

@daxTOopHl, BAUSIOLUIME HA CKOPOCTh peaklMU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynspHOCTb U NOPAOK peakuuu. IIopsanok HeaneMEeHTapHbIX pEeaKLUM.

3aBUCUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsaTue 06 akTHUBHOM KOMILIEKCE. DHEprus u
SHTPONUS aKTUBALUU.

OOmue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOIOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxatomme odpazoBaHue pacTBopoB. Coiib-
BaTalMsl.

Pasnnunble BUIBI BEIpaXXEHNSI KOHLIEHTPALMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTh
IIPUPOJIBI BEILIECTB, TEMIIEPATYPBI, 1aBIECHUS. 3aKOH PaCIpENCICHUS.

Homenknatypa u OCHOBHbIE THUIIBI KOMIUIEKCHBIX cOeAMHEHUH. Knaccudukanus KOMIUIEKCOB 1O
BUJy KOOPJUHUPYEMBIX JIMTAH]IOB.

DNEeKTPOXUMHUYECKUN psAJl HANpsoKeHU MetauioB. [anpBannyeckue aneMmeHTsl. DJIC ranpBaHu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAaHOBUTENBbHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HAYECHUE DIIEKTPOJIN3A.

DNEeKTPOIN3 PACIIIAaBOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeTopl 3aUTEl OT KOPPO3HH.

Buner (oopazey) k 3x3ameny (IPOMEKYTOYHbII KOHTPOJIb):

1. Kakoe KOJIMUYeCTBO BEIIECTBA MOJIEKYJ BOJOPOJIa COIEpKAT 12,04-10% aromos BOozOpoa?
2.Hammcate  MONIGKYNSIpHOE, TIOJTHOE ¥ COKpAalleHHOE HWOHHOE  YpPaBHEHUS  PEaKINU

Fe(OH), + HNO, —»

[To monHoM (hopme COCTaBUTH MOJICKYISIPHOE YPaBHEHHUE:

Pb?" +52° — PbS
3. B Mmonexynsipaoit 1 nonHoi hopme paccmotpeTs ruapoin3 NagPO4. Ykazats cpeny (Kuciasi,

HeﬁTpaﬂLHaﬂ nIn I_I_ICJ'IO‘-IHaSI) pCaKkuu.

4.VIOHHO-37IEKTPOHHBIM METOJIOM OIpPENEIUTh KO3 (OUIIMEHTHI B YpaBHEHUN PEAKIUH:
3—
Al +H,0 + NaOH — [AI(OH), " +H,+ ...
5. Ykaxure, usmeHeHueMm kakux napametrpos (T, P, C) MOXXHO cMeCTUTh XMMHUECKOE paBHOBECHE C
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LEJIBIO YBEJIMYEHHS BBIXO/a IIPOJTYKTOB PEAKIIUN: H,S., + 1, <> S, +2HI;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBINA oTeHIHMaN. Y paBHeHne HepHcra.

7. Kakoii 00béM (MJT) pacTBOpa THAPOKCHIA Kaausl ¢ MOJIApHOM KoHIeHTpanuen 0,2 MoJb/1 TpedyeT-
csa juia Hetpanmusanuu 100 mi pacTBOopa CepHOM KHCIOTBI ¢ MOJIApHOM KoHueHTpanueit 0,1
MOJIb/1?

Bornpocsl K onpocy mo TeMam J1adopaToOpHbIX padoT (npumepet) (TEKYyIHA KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. JlabopatopHas pabora Nel
«OmnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOTO METAJIIa

1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMAaTUYECKOE BhIPAYKEHUE.

2.®opMyIHpOBKA 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHA MOCTOSHCTBA COCTABA.

4.®DopMyIHpPOBKA 3aKOHA KPATHBIX OTHOIICHUH.

5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMaTUYECKOE BhIPAXKECHHE.

6.0npeneneHne MOHITANA: MOJIb BEUIECTBA, OTHOCHUTENbHAS MOJICKYJISIPHASI Macca, MOJIIpHAast Mac-
ca.

7.0npeneneHre MOHATHIA: SKBUBAJICHT DJIEMEHTA, MOJISIpHAs Macca SKBUBAJIEHTa, GopMmyna s
pacueTra MOJISIPHON MacChl IKBUBAJICHTA JIEMEHTA.

8.Ompenenenne MOHATHIA: SKBUBAICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA T'a3a.

9.®opmynbl 71 pacyeTa MOJSPHON Macchl SKBHBAJIEHTA OCHOBHBIX (UEThIpEX) KJIaCCOB Heopra-
HUYECKUX COCTUHECHUM.

10.®opmynrpoBKa 3aKkoHa ABOTapO, CMBICI U BeJIMYKMHA YKcia ABOTaapo.

11.®@opmynrpoBKa ABYX CIEICTBUN U3 3aKOHA ABOrajpo.

12.06beM, 3aHUMaEMbIi JTFOOBIM Ta30M IIPU HOPMAIbHBIX YCIOBUAX (H.y.). [IpuBecTn 3HaueHus
JlaBJICHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CT'CE.

13.Marematudeckoe BhIpaKeHUE 00bETMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus: Knaneiipona).

14.Maremarudeckas 3anuch ypaBHeHUsI MeHieneeBa — Kianeiipona.

15.IToHsTHE NapUUATBEHOTO AAaBICHUS ra3a. 3aKOH MaplHUaIbHbIX AaBleHuH JlanbToHa.

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r aTtoro BemectBa noiydeHo 0,556 T okcuaa
meau(Il). Beruucnute MaccoByro 10110 ME/IM B BEIIECTBE U HailiuTe ero ¢popmyiy.

Pa3znea 1. tema: 1.3. JIJaboparopHast paGota No2
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHM. XUMUs aneMeHTOB. CBONCTBA BaKHEUIITUX CO-
eTUHEHU )

o 101
1.IlonsTre XMMHUYECKHH 1eMeHT. UTo 03HaYaeT 3aIlKCh 44 Ru?

2.Ilepeuncante CUMBOIIBI JJIEMEHTOB, Ha3bIBAEMBIX I1I€JIOUYHBIE YJIEMEHTHI.
3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX TaJIOr€HAMH.

4.IlepeuncauTe CHMBOJIBI DJIIEMEHTOB, Ha3bIBAEMBIX IIEJIOUYHO-3EMEIIBHBIMHU.

5.Kakue sneMeHTHl Ha3bpIBalOT HeMeTaulaMu. [IpuBenuTe Bce MCKIIOUEHUS U3 CHOPMYIUPOBAH-

HOTO MpaBUa.

6.Kakue snemMeHThl Ha3bIBalOT MeTauiaMu. [IpuBeauTe Bce UCKIIIOUEHUS U3 CHOPMYIHPOBAHHOTO
IIpaBUIa.

7. Jaiite ompenenenne okcuaoB. KakoBa cTeneHb OKHCIEHHUS OOpa3yIOLIEro OKCHJ 3J€MEHTa B
HIDKe TpuBelieHHBIX okcuaax: Cr07, TiOy, H20,, KO,? Ha3oBuTe 3TH OKCHIBL, TPUBEANTE MX Tpadude-
ckue GopMyIIbI.

8.JlaliTe ompezneneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX M HECOJICOOPa3yIOIIUX OKCHIIOB.
[IpuBeaute no aBa mpuMepa KakJoro Tura okcuaoB. [lpuBenure ux rpadpudeckue Gopmybl.

9.[laliTe onpeneneHne OCHOBAHMWN C TOYKHM 3PEHHUS TEOPUM AIIEKTPOIUTHUYECKON IUCCOLUAIUU.
Yro Ha3bpIBaeTCA KMCIOTHOCTHIO OCHOBaHMI? Kakne 0CHOBaHUS Ha3bIBAOTCS ILEI0YaMu?
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10./{aliTe onpeneneHUe KUCIOT C TOUKU 3PEHMSI TEOPUU ANIEKTPOIIUTUYECKON auccouuanuu. Uro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeaute mo onHOMY MpUMEpPY KHUCIOPOJICOAEPKALIUX U OecKuc-
JIOPOJHBIX KUCIIOT, IalTe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laiiTe onpeneneHUEe CPEIHUX COJIEH C TOUKHU 3PEHUS TCOPUM FJIEKTPOJIUTUUYECKON AMCCOIMa-
uuu. Yem oTiIMyaroTcst OT HUX KUCIIbIe U OCHOBHBIE coyn? [IpuBeauTe mo aBa mpumepa KUCIbIX U OCHOB-
HBIX coJiell, Ha3oBuTe ux. [IpuBenure ux rpaduueckue GopMyIbl.

12.1aitiTu omnpejeneHre IBOMHBIX U CMEUIAaHHBIX colieid. [IpuBenuTe mo JBa mpumepa Kaxaoro
THUIIA 3TUX cojiel u HazoBuTe ux. [IpuBenure ux rpadpudeckue GopmMyIbl.

13./laiiTe onpenenenue nmoHsTus rpaduueckoit popmynsl coenunenus. [Ipuseaure rpadguueckue
dbopmynsr coequnenuii: VOSO4, CrOHSO3, HBrO,, CaHPO,4. K kakum kiiaccaM OTHOCSITCSI 3TH COEJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BaHUS.

14./laiiTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIECHUS AJIEMEHTa B coeAMHeHnu. PaccunTaiite cTe-
IIEHU OKHUCJIEHUA dieMeHToB B coenuuenusx K,Cr,O7, HiPOg, SiOgZ', Cry(S0y)3, naiite ux TpaaUIMOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u oprodhochopHas KHCIOTH — HA YTO YKA3bIBAIOT MUCIIOIH30BAHHBIC ITPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KUCIOT.

16.IlpuBenute oObIuHBIC U rpaduueckue GOPMYITBI XJIOPCOACPKAIIUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOIIUM CTETeHsIM OKHUCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaguIlMOHHbIE HA3BaHUS ITUX
KUCJIOT. Ha 4TO yKa3bIBalOT UCIOJIb30BaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CoctaBbTe MONEKYJSIpHbIE U MOHHBIC YPaBHEHHS PEaKIil, C MOMOIIbI0 KOTOPHIX MOXHO
OCYIIECTBUTD CIEAYIOIINE MPEBPAIICHUS:

S—>SOZ—>803—>HZSO4—>CrOHSO4—>NaZSO4—>NaHSO4

18 HazoBuTe KOMIUIEKCHBIE COCTUHEHUS. YKKHUTE 3apsi/l KOMIZICKCHOTO MOHA, CTETICHh OKHUCIIC-
HUS ¥ KOOPAMHALMOHHOE YKCIIO HOHA-KOMILJIEKCOO0pa30BaTess, a TAaKKe JIEHTATHOCTh JIMTAHIOB.

Nag[Ag(8203)2]; [CO(N H3)6]C|2; [Be(OH)z(HZO)z]

19.3anumnTe ypaBHEHHE PEAKIIUU B MOJIEKYIsipHOM U HoHHOM Bujie: Cry(SOy); + BaCl,—

Paznen 2. rema: 2.1. JTaGoparopHnas padota Ne3
«CTpoeHune aToMa 1 IIepHoIMYecKasi CUCTeMa XMMUYecKuX 3neMeHToB [I.M1.MeneneeBa»

1.Mogens bopa crpoenust atroma. [Tocrosinnas Punbepra, ee uncieHHoe 3HaueHHeE.

2.IlonsiTe opOoUTAIID.

3.®u3HYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM UHCJIOM.

4.®Du3znueckuil CMbICT ¥ 3HAUYEHHUS, IPUHUMaeMble OpOUTAILHBIM KBAHTOBBIM YHCIIOM.

5.Bup aneKkTpoHHBIX 007aKkoB (opOuTasiel) U COOTBETCTBHE MEK/Y YHUCIEHHBIMU M OYKBEHHBIMU
0003HaYEHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.OU3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THUX
3HAYEHHI U YKcna S-, P-, d- u f-opouraneii.

7.®OU3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMbIE CITMHOBBIM KBAHTOBBIM YHCIIOM.

8.Yci0BHas 3aMMCh SHEPrETUYECKOM THarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U PU3MUECKUI CMBICI IPUHLIUIIA MUHUMYMAa SHEPTHH.

10.®@opmynupoBka u ¢puznyeckuit cmbica npuHuna [laymnu.

11.®opmynrpoBKa U (GU3NIECKHI CMBICI IPpaBUiIa XyHJa.

12.@opmynuposka npasuia KiaeukoBckoro.

13.Uto Ha3bIBaeTcs 3JEKTPOHHOM KoHpurypauueir aroma? IlpuBeanTe MOTHYIO 3JIEKTPOHHYIO
KOH(UTYypalHio aToMa 3JIeMeHTa ¢ 3apsaoM sapa S1.

14.PaccunrtaiiTe MaKCHMaJIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOTYT HaXxoauThcs Ha 3P u 5 opou-
TaJsAX.

15.IIpuBenute coBpeMeHHyI0 popmynupoBky Ilepuonuueckoro 3akona J{.11.Menneneena.

16.0Onpenenenve u pu3nuecKuil CMbICT MOHITHN: d()PEKTUBHBINA 3apsa AApa, NOCTOSTHHAS dKpa-
HUPOBAHUS.
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17.Ilonarusa paguyca atoMa U noHa. Kak nu3MeHsercs paanyc 4acTHULbI IIPU NIEPEXOIE: aTOM — €T0
MOJIOKUTEIBHO 3apsSHKEHHBIN MOH, aTOM — €TI0 OTPUIATEIbHO 3apsiKEHHbIA HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPU NIEPEMEILIEHUH BJOJIb [IEPUOA CJIEBA HAIpa-
BO U IIPU IIEPEMELLICHUH CBEPXY BHU3 BAOJIb INIABHBIX U NOOOYHBIX NOArpYI?

19.0npenenenre NOHIATHUSA SHEPTUsl MOHU3ALMH, €AUHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MeHe-
HUS B IEPUOZAX U IPYIIIAX.

20. OnpezneneHue MOHATHS SHEPTHsI CPOACTBA K ICKTPOHY, SAMHHULIBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMS B IEPUOJIaX U IPYIIIAX.

21.I1onsTHE U PU3HUECKUI CMBICI JIEKTPOOTPHUIIATEIBHOCTH 3IE€MEHTOB 1o Masuukeny. Ennnu-
(bl €€ U3MEPEHMSI M XapaKTep U3MEHEHHS B IIEPUOJAX U IpyIIax.

22.0THOCUTENbHBIE 3IEKTPOOTPULIATENBHOCTH 0 [loaMHIY: Kak OLEHMBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHECHMSI UX 3HAYEHHUH B IEPUOAX U TPYIIIAX.

23. Hanumwure 31eKTpoHHBIE (OPMYIIBI IPUBEACHHBIX HU)KE HOHOB. K ceMeiCTBY KakuX 3j1eMeH-
TOB OTHOCSITCS @TOMBI 3TUX MOHOB? Sn2+, Mn2+, Cu2+, Cr3+, s

Paznen 3. Beenenue B TEOpUI0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpeneneHyre NOHATUS TEIUIOBOU A3PPEKT peaKiiH.

2.11epBblii 3aKOH (Ha4yaji0) TEPMOJAMHAMUKH, €70 MATEMaTUYECKOE BBIPAYKEHUE U 3aIUCh ISl U30-
OapHBIX MIPOLIECCOB.

3.0mnpeneneHre U30TEPMUUECKHUX, U30XOPHBIX M M300apHBIX IpoleccoB. Moaudukanuu 3anucu
MaTEeMaTHYeCKOro BbIpaXKeHUs 1-ro Hayana TEPMOAMHAMUKY B 3TUX TPEX CIydasx.

4.]JlaiiTe omnpeneneHUe 3HTAIbIMM, SHIO- U IK30TEPMUUYECKUX IpoleccoB. OObICHUTE B3aUMO-
CBs13b 0003HaUCHMI Ter1oBoro 3¢ dexkra Q u AH.

5.0mnpenenenue MOHATHS TEPMOXUMHUYECKOE ypaBHeHUEe. Kakue ycioBusi Ha3bIBarOTCSl CTaHIApT-
HbIMH?

6.0npeneneHre MOHSATHS DHTAIBIIMKA O0pa30BaHMS, CIUHHIIBI U3MEPEHUS. 3HAUCHHS SHTAJIBITHN
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTtemaTndeckoe BbIpaK€HHE CIEACTBUS U3 3akoHa I'ecca.

8.0nucanue MOHATHUS SHTPOIIUU CUCTEMBI, €AUHUIIBI U3MEPEHUSL.

9.Matemaruueckas popmyIa Juis pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKIINH.

10.0Omnpenienenue NoHATUS N300apHO-U30TEPMHUUECKOTO MOTEHIMaNa peakiuu (3uepruun ['166ca).
UYro orpakaer BenuuuHa 3Heprun ['mdoca?

11.0mnpenenenue NoHATHS CTaHAAPTHOM »Hepruu 'mb6Oca oOpa3oBaHUs, €IUHHIIBI 00Opa30BaHMS.
3HaueHus CTaHIapTHHIX SHepruil I'm60ca oOpa3zoBaHMs MPOCTHIX BEUIECTB?

12.Matemaruueckas ¢popmyna A pacueTa U3MEHEHHs M300apHO-U30TEPMUUECKOro MOTEHIHana
B IIPOLIECCE PEAKIUH.

13.CoOTHOIIEHUST MEX/1y SHTAIBIUNHBIM U SHTPOIUHHBIM (aKTOpaMu U HaIpaBJICHHE MpPOTEKa-
HHSI XUMUYECKOUN peaKIvu.

14.ITonsiTue TepmoanHamuueckoi pynkuuu. Ilepeuncnure n3Bectusle Bam TepmoanHaMuueckue
GbyHKIUH.

15.Brruucnute TemnoBoi s ekt peakiuu BoccraHoBneHus 80 T Fe;O3 amomMuHueMm.

16.Bo3MOKHO 1M TIpH CTAaHJAPTHBIX YCIOBHUSX MolydeHue aHwinHa 1o peakuun NHsqpy + CeHer
= CeHsNHy ) + Hor)?

3amaHus 1Js 1a60paTOPHBIX PadoT (TeKyIHii KOHTPOJIb, IPUMEPHI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3ananue 1. UccaenoBanue OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJU B KHCJIOH cpeje.
Hns pactBopa ¢ pH, 3a1aHHBIM BapuUaHTOM, PACCUUTHIBAIOT 3HAYEHHUE 3JIEKTPOJHOIO MOTEHIIMAlIa
CIIeyIOIIeN OKUCIUTEIbHO-BOCCTAHOBUTEIHHON CUCTEMBI:
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MnO, + 8H"' + 5¢ = Mn?" + 4H,0,

- 2+
CCJIM KOHICHTPAIA MnO4 u Mn , 4 TaK)KC TEMIICpaTypa 1 JaBJICHUEC COOTBETCTBYIOT CTaHAAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHHUE 3JIEKTPOJHOIO MOTEHIMANa CO CTAaHJAPTHBIM U JENalOT BbI-
BOJ O BIIMSIHUU CPEJIbl HA OKUCIIUTEIbHBIE CBOMCTBA IIEPMAHIaHAT-UOHOB.

CrposiT rpadyK 3aBHCHMOCTH OKHCIHTEIbHOro noTenmmana MnOs/Mn?* ot pH cpexsi. Ipu kakux
pH Bo3MoxHO BoccTaHoBNeHHE HOHOB MNO4 nonamu:

I', Br’, CI"? IToka3siBaroT 3Tu 001acTH Ha rpaduke.

3aganue 2. BoccraHoB/IeHMe NEPMAHIaHATA KAJIUS B Pa3JMYHbBIX Cpeaax.

B Tpu otaenbHble MpOOUPKHU ¢ PACTBOPOM MEpPMaHraHaTa Kajius J00aBJsSIOT pa30aBiICHHYIO CEPHYIO
KHCJIOTY, TaKOHM jk€ 00beM BOJIbl U KOHLEHTPUPOBAHHBIN pacTBOp LIEI0UYU. 3aTEM B KaXAyK U3 IpoOu-
POK MPHUOABISAIOT CBEXKENPUTOTOBIICHHBIN pacTBop cyiabdura HaTpust Na,SOs. Jyis oObsicHeHus HaOII0-
JaeMOI'0 UMEIOT BBUJY, UTO B KUCIION cpesie 00pa3yroTcs MOHbI Mn?*, B HeiTpansHOU - MNO; 1 B cuiib-
HOLLIEIO4HOM cpese - noHbl MNO4Y. TIoNB3ysich HOHHO-YIEKTPOHHBIM METOIOM, COCTABISIIOT IOIHBIC
YPAaBHEHUs pEaKIUil.

Ha ocHOBaHuU BBIUMCICHHBIX [ BceX peakiuit 3Hadenunit 9/[C aenatoT BbIBOJ 00 OKUCIUTETBbHOM
CTIOCOOHOCTH MepPMaHTaHaTa Kajusl B KHCJIOH, HEUTPAIBHOM U IIEIOYHOM cpenax.

3ananue 3. AHaJNU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.

Jlns 3agaHHON mapbl BelIecTB (B COOTBETCTBUM C WMHIMBUYaJIbHBIM BAPUAHTOM) OINPEHEISIOT
OKHUCJIUTEbh U BOCCTAHOBUTENb, paccuuThiBaloT D/IC ansi cTaHIapTHBIX YCIOBUN M OLICHUBAIOT BO3MOXK-
HOCTb CaMONPOU3BOJIBHOTIO IIPOTEKAHUS PEAKIIMY MEXAY HUMMU.

[TpoBoasT nanHyto peakiuio. OTMedaloT HaOI01aeMbI€ SBICHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MOJHOE YPaBHEHUE PEaKLIUU.

3ananue 4. CpaBHeHMe OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

Jns 3apaHHOrO BeniecTBa (B COOTBETCTBUM C MHJMBUYaIbHbIM BapHaHTOM) ONPEICIISAIOT CTEIEHU
OKHUCJICHHSI aTOMOB M OTMEYaloT, OKHCIUTENIEM WU BOCCTAHOBHUTEIEM MOKET OBITH 3TO BELIECTBO B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiusaxX. [Ipu HeoOXoauMOoCTH HCNONb3YIOT 3HAUYEHUsl CTaHIapT-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

W3 npuBeIEHHOTO CMCKa pEaKTUBOB BbIOMPAIOT HE MEHEE JIBYX, KOTOpPhIE MOTYT B3aUMOJIEHCTBO-
BaTh C 3a/IaHHBIM BEILIECTBOM.

VYKa3pIBalOT B IMpENIoJIaraéMblX pEaklIMsIX OKUCIUTENb U BOCCTAaHOBUTENb, paccuuThiBatoT D/IC
JUIS CTAaHAAPTHBIX YCIoBUiA. [IpoBOISAT peakiuu, 0OTMeYaroT HaOIr0JaeMble SIBJICHHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MOJIHbIE YPaBHEHUS PEaKIIUM.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHell c()OpMHPOBAHHBIX KOMIIETEHIMIA

YposeHs chopmu-
Orenka
POBaHHBIX KOMIIC- ITosicHeHust
TEHIUH

TeopeTnueckoe coaepkaHue Kypca OCBOEHO MOJIHOCTHIO,
BCE IPEyCMOTPEHHBIE MPOrpaMMOi 00yueHusl yueOHbIe 3aJaHus
BBITIOJTHEHBI.

OO0yuarmuiicss JEMOHCTPUPYET CIOCOOHOCTh TMPUMEHSTH
€CTeCTBEHHOHAYYHbIe 3HaHHUs B 00JacTu NMPOo(hecCHOHAIBHON J1es-
TEIbHOCTU B paMKax HM3YYEHHOW AMCUMILIMHBI, & B YaCTHOCTHU:
S CHOCOOHOCTh 0OOCHOBAaHHOT'O BHIOOpA YCIOBHMH NMPOTEKAaHUS, BbI-
Beicoknii (oTmmumHo) 0opa peareHTOB U MX KOJUYECTBEHHBIX COOTHOIIEHUH, (pa3oBoro

COCTOSIHUS JJI1 ONTHUMAJIBHOIO MPOBEACHUS XUMHUYECKHUX IPOLEC-
COB. YCIEIIHO MNPUMEHSET 3HAHHUS OCHOBHBIX 3aKOHOB XUMHH,
CTPOCHHUSI U PEAKIIMOHHON CIOCOOHOCTH BEIIECTB Ul pEIIeHUsS
TUMOBBIX 3a7au TNpodeccuoHadbHOW AestenbHocTU. CrocobeH
IIPOBOAMTH AHAJIU3 IOJIYYEHHBIX JAHHBIX, JEJaTh IPaBUIbHBIE,
Hay4yHO OOOCHOBaHHBIE BBIBOJIbL. ['0TOB mpeziaratb CBOM CIOCO-
ObI pelIeHus MOCTAaBICHHBIX 3a/1a4. [ 0TOB paboTaTh Kak B KOMaH-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

O1eHka

IMosicaenns

JIe, TaK U UHAUBUAYAJIbHO.

ba3oBrrit

«dy
(xoporio)

Teopernueckoe conepkaHue Kypca OCBOSHO MOJIHOCTBIO,
BCE IPEyCMOTPEHHBIC IIPOrPaMMOil 00y4eHH s yaeOHbIC 3a1aHus
BBIINTOJIHCHBI C HC3HAYUTCIIBHBIMHU 3aMCUYaHHUAMM.

OOyyaromuiicss IeMOHCTPHPYET CIIOCOOHOCTh IPHMEHSTh
€CTECTBEHHOHAYYHbIC 3HAHHUS B 00JacTh NMPOo(heCCHOHAILHON aes-
TEIBHOCTH B PaMKax W3YYCHHOW IHMCIMIUIMHBL, & B YaCTHOCTH:
CII0Cco0CH MPOBOANUTH 0OOOCHOBAaHHBIN BBHIOOP ONTUMAJBHBIX YCIIO-
BUH MPOTEKaHMs PEaKLUi, 3HAET CIOCOObI BIMSIHHUA Ha XUMHUYe-
CKHIi TPOLIECC C LENBI0 ero yCUJICHUS WK ocTaHoBKH. O0y4aro-
IlII/II>’ICSI HCIOJIB3YET OCHOBHBIC 3aKOHbBI XMMUHU IJId PCIICHUA THUIIO-
BBIX 33/1a4 MPO(PECCHOHANBHOM JeATeIbHOCTH, HA OCHOBE 3HAHUI
0 CBOMCTBaX M CTPOCHHHU BELIECTBA IPOBOAUT MOJAOOP PEarcHTOB,
CrI0CcOo0OCH MPOBOIUTH AHAIN3 MMOIYYCHHBIX JTaHHBIX, HO JJOIYCKaeT
HETOYHOCTH B ()OPMYIIMPOBKAX M BHIBOJIAX.

[ToporoBbiii

«3»
(ynoBneTBopu-
TEIIbHO)

TeopeTrueckoe coaepKaHWe Kypca OCBOCHO YaCTHYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOTrpaMMoOl OO0y4YeHHs y4eO-
HBIX 3aJaHHUI BBIIOJIHEHO, B HUX UMEIOTCS OLINOKH.

OOyyaronuiicss IeMOHCTPUPYET CIOCOOHOCTh NPUMEHSTh
€CTECTBCHHOHAYYHBIC 3HAHUS B 00JacTH IPO(heCCHOHALHOM 1es-
TEJIBHOCTH B paMKax HM3Y4YCHHOW JUCIUILIAHBI, & B YaCTHOCTH:
MOJKET IO/ PYKOBOJICTBOM OCYIIECTBIIATH BHIOOP ONTHMABHBIX
YCIIOBHI MPOTEKAHHUS PEAKIIMKA U BO3MOYKHOCTH BIIUSTHHSI Ha CMe-
[ICHHE XMUMHYECKOTO PABHOBECHS, C IIEIBI0 YBEJIWYCHHS BBIXO/IA
npoaykToB peakuuu. CriocobeH moadupaTh peareHThl Uil perie-
HUS TUTIOBBIX 33/1a4 MPo(deccCHoHaNbHOM AeSTeNbHOCTH, IPU STOM
UCIIONIb3YET 3HAHUS 3aKOHOB XUMHUH, CTPOCHHS BEIIECTBA M €T0
XUMHUYECKON akTuUBHOCTH. CrmocoOeH MpOBOIUTH aHAIM3 MONY-
YEHHBIX PE3yJIbTaTOB WCCIICOBAHUS, JOMYCKas HE3HAYUTEIIbHbBIC
OIIINOKH.

Huzkuit

«2»
(HEYTOBIETBO-
PHUTEIIBHO)

Teoperuueckoe cojepkaHue Kypca HE OCBOEHO, OOJbIINH-
CTBO NPEIYyCMOTPEHHBIX NMpPOrpaMMoN 00ydeHMsI y4yeOHbIX 3aja-
HUN 700 HE BBIMOIHEHBI, TUOO0 coAepkar TpyObie OUIUOKHU; J0-
MOJIHUTENIbHAS CaMOCTOsITENIbHAs paboTa HaJ MaTepualioM He
npuBeia K KaKoMy-IuM00 3HauYUTEIbHOMY IMOBBIIICHUIO KadecTBa
BBINTOJIHEHHSI YUE€OHBIX 3aaHUH.

OOyuatomuiics He COCOOeH MPUMEHATh €CTeCTBEHHOHAYY-
HbI€ 3HaHUA B 00JacTU MpodeccuoHaNbHON NesSTEIbHOCTH B paM-
Kax HM3Y4YEeHHOW JWCIUIUIMHBI, B YaCTHOCTH: HE 3HA€T OCHOBHBIX
3aKOHOB XHMMHUH, IJIOXO MPEICTaBISET BO3ZMOXHOCTh MX HCIIOIb-
30BaHMsI IPU MPOBEJCHUN BBIYMCICHUN 110 YpaBHEHHUSIM PeaKlui.
Hmeet crnabble mpencTaBiIeHUs] O CTPOCHUHU BELIECTB M MX XUMHU-
YECKOM aKTMBHOCTH, O croco0ax MpeBpalleHusl OJHUX BEUIECTB B
Jpyrue, He BiajeeT MEeToJaMHM BbIOOpa ONTHUMANIBbHBIX YCIOBHM
MPOTEKAHUS PEaKIUil U BO3MOKHOCTH BITUSTHHSI HA CMEIIEHHE XH-
MHYECKOT0 paBHOBECHS, C LEJIbI0 YBEIMUYEHHS BBIXOA MPOTYKTOB
peakuuu. He crmocoOeH moaduparh peareHTHl Ui PEIIeHUs T0-
CTaBJIEHHBIX 337au. He Biageer HaBbIKaMu 00OOILEHUS U OLIEHKU
MOJIYYEHHBIX PE3YyJIbTaTOB UCCIIEIOBAHUSI.
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8. Meronnyeckue yKa3aHus 1JIsl CAMOCTOSITEJIbHOM PadoThl 00y4ar0IUXCs

CaMocTosiTenbHast paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PAaOOTHI ¢ yUeOHOM U Hay4yHOMU JIH-
TEpaTypor, OCMBICIICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHuala, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON S TEIbHOCTH.

CamocrodaTrenbHas paboTa BBIOIHAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsi, HO 0e3 ero HelmoCpeACTBEHHOIO y4yacTus (IpU YacTHY-
HOM HENOCPEICTBEHHOM YYaCTHH IMPETIOIaBaTells, OCTABIIAIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHM BKIIOUYAIOT B CeOsl U3yye-
HUE y4yeOHOM, HAyYHOH M METOJIMYECKOW JUTepaTyphl, MaTEepUaIoOB MEPUOIUUECKUX U3IaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTATUCTUYECKOH, MEPUOTUIECKON W HaydyHOW MH(OpMa-
LUH.

B mponecce u3yueHust muctminiiHbl «Xumus» OakanaBpamu HampasieHus 21.03.02 «3emie-
YCTPOMCTBO U KAAACTPBI» OCHOBHBIMU UOAMU CAMOCMOAMENbHOU padombl SIBISIOTCS:

- IOJTOTOBKA K ayJAUTOPHBIM 3aHATUSM (JEKLUHUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLUX 3aJJaHUI;

- caMOCTOsTe/IbHAsl padoTa HaJl OTJAEIbHBIMU TEMaMHU y4e€OHOW TUCUUIUIMHBI B COOTBETCTBUM C

yueOHO-TEMaTHUYECKUM TIJIaHOM;

- [IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENOoAaBaTeNb U3JaraeT M pazbsACHAET OCHOBHBIC, Hambosee
CJIO)KHBIE TTOHSATHUSL TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NMPAKTHUECKHUE IPOOJIEMBI, JaeT
PEKOMEH/Ialliy Ha BBIMIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xone nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpaaTh BHUIMaHUE Ha ONpeeSIeHHs] TIOHATHIA, (POPMYIHMPOBKH 3aKOHOB U UX MAaTEMaTHYECKOEe
BBIPAXEHUE, MOJIOKEHMSI, PACKPBIBAIOILNE COAEPKAHUE TE€X WM MHBIX SBJICHUM W IPOLIECCOB, HAYYHbIE
BBIBOJIbI U ITPAKTUYECKHE PEKOMEHIALINU IO UX IPUMEHEHUIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIIME BOIPOCHI C LEIBI0 YSICHEHUS TEOPETUUYECKHUX IOJIOXKE-
HUM, pa3pelIeHns CIIOPHBIX CUTyaluu.

B pabGounx KOHCIEKTaX >KeNaTeIbHO OCTABJIATH IOJIs, HA KOTOPHIX BO BHEAYJUTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus s CaMOCTOSTEIbHOM paboThl 00Y-
YaIOIIMUXCS, JOMOJIHAIOIIEr0 MaTepHual MPOCIYIIaHHOW JIEKIIMH, a TAaKKe IOMETKH, NOJYEPKHUBAIOIINE
0CO0YIO BaKHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHusi KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuajl B3auMOCBsA3aH Mexy co0oil. B cioyuasx mpomycka 3aHATUS CTYA€HTY HEOOXOJMMO CaMOCTOS-
TEJIbHO U3YYUTh MAaTepHall U OTBETUTh Ha KOHTPOJIbHBIE BOIPOCH! M0 IPOMYLIEHHONW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJbTALUH.

JlaGopaTopHble 3aHATHs — 3TO akTUBHAs (opMma ydyeOHoro nporecca. [Ipu nmoaroroske k jabopa-
TOPHBIM 3aHATHUSM OOy4aroueMycss HEOoOXOJUMO M3YyUYUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHTCS C JO-
IIOJIHUTENBHON JIMTEPATYpOH, y4eCTh PEKOMEHJAIMK IpenoAaBareis. TeMbl TEOPETUUECKOTO COAEpKa-
HUS TPEIIoJiaraloT JTUCKYCCHOHHBIM XxapakTtep oOcyxkaeHus. bompiias 4yacTh TeM AUCHUIUIMHBI HOCHUT
NPAaKTUYECKUH XapakTep, T.e. MpearosiaraeT BHIIOJIHEHUE JIAOOPATOPHBIX 33JaHU M pelIeHue 3aaad,
aHaJIN3 MPAKTUYECKUX CUTYaLIUH.

BaxHoil yacThio caMoCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAydHOW JHMTEpaTyphl.
OcHoBHast GYHKIUS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMHU CHIEHUATMCTAMH 0 TAHHOW TUCIUILINHE.

Ornpoc 1o Teme 1abopaTopHOM pabOTHI MpeaCTaBisieT cOO0H OTBETHI HA TIOCTABJICHHBIE BOMIPOCHI
nepez 1abopaTopHOi paboToi U mocie e€ BhImogHeHHs. V3moxeHne B MUCbMEHHOM BHJE PE3yJIbTaToOB
AKCIIEPUMEHTa U TEOPETUYECKOTO aHaM3a WJIM pelleHHe 3a7adu Mo onpeneneHHo Teme. CoaepkaHue
WH/IMBUYyAJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpHBIX padOT OPUEHTHPOBAHO Ha MOJATOTOBKY OaKaIaBpoOB
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10 OCHOBHBIM BOITPOCaM Kypca. YPOBEHb BBIIOJHEHUS MO3BOJISET MPENOAABATENSAM CYAUTh O XOJ€ CaMO-
CTOSITEJIBHON paOO0THI OaKaIaBPOB B MEKCECCUOHHBIN MIEPUOJ M O CTETICHU UX IMOJATOTOBKH K SK3aMEHY.
IToaroroBka K 3k3aMeHy MPEAINOIAracT:
- U3y4EHHE OCHOBHOM M JIOMOJHUTEIIBHOM JINTEPATYPHI,
- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;
- y4acTue B IPOBOJAUMBIX KOHTPOJIbHBIX ONPOCax;

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEIbHOI0 MPOLECCa MO JUCIHUIINHE

JUist yCTIENTHOTO OBJIQACHHUS TUCIMIIMHON MCIIONB3YIOTCS ClIeAYIOINE HH()OPMALIMOHHBIE TEX-
HOJIOTUU OOyUYEHUSI:

e [lpu mpoBeneHMH JEKIMH HMCIIOJB3YIOTCS TPE3EHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHANbHBIE CaAWTHI, HCIOIB30BAHUEC BHICOMATEPHAIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS MO TUCHUILUIMHE MPOBOASTCS B CHEIUAIM3UPOBAHHOW yueOHOU
ayJAUTOPHUH.

JlaboparopHble 3aHATHS MO AUCLUUIUIMHE MPOBOJSATCS C MCHOJIB30BAHUE PA3IMYHOTO JIabopaTop-
HOTO 000pYyIOBaHMUs, a TaK)Ke Ha JaOOpATOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTum oOydarommiicsi 3Ha-
KOMUTCSI € (U3UKO-XMMHUYECKUMH METOJaMU aHaiu3a OOBEKTOB OKpYKalIeH cpenbl, paboToll u
YCTPOHCTBOM ITBIJIE TA300YUCTHOTO 00OPYAOBAaHUS ¥ IPUOOPOB, UCTIONB3YEMBIX IPU UCCIIECAOBAHUH 00b-
€KTOB OKPYXKaloIIe Cpelibl, YYUTCS TOTOBUTH CTaHAapTHBIE PACTBOPBI, CTPOUTH KaauOpOBOUHBIE Tpadu-
KH U T.II.

B mpouecce u3ydeHHs] AUCHUIUIMHBI y4EOHBIMU UENSIMH SIBISIFOTCSI TEPBUYHOE BOCHPUSTHE
yueOHOI MHPOPMAIIUN O TEOPETUIECKUX OCHOBAX M MPHUHIUIAX PAOOTHI C JOKYMEHTAaMH (KapThl, TUIaHBI,
CXEMBbI, periiaMeHThl), €€ yCBOEHUE, 3allOMHUHAHKE, & TAK)Ke CTPYKTYpPUPOBAHHE MOITYYCHHBIX 3HAHUN U
pa3BUTHE MHTEIUIEKTYAIbHBIX YMEHUH, OPUCHTHPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PENPOTYKTHBHOTO
xapakTepa. [TocpencTBOM HCIONB30BaHMS 3TUX HHTEUIEKTYalbHBIX YMEHHH JOCTUTralOTCsS y3HaBaHHE
paHee YCBOGHHOI'O MaTepuayia B HOBBIX CHUTYAIMsIX, IPUMEHEHHE a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsIX.

JUist TOCTHMKEHUsSI ITHUX LeNel HCIOJB3YIOTCS B OCHOBHOM TPAJWIIMOHHBIE MWH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYETAaHUs MACCUBHBIX GOpM (JEKIus, ja-
OopaTopHOe 3aHATHE, KOHCYJIbTAIlMs, CAMOCTOSTENbHAs paboTa) U PENPOIyKTUBHBIX METOA0B 00y4EHHUS
(moBecTBOBaTENbHOE U3JI0KEHUE YueOHOW MHGbOpMaLnU, 00bICHUTEIbHO-MIUTFOCTPATUBHOE U3JI0KEHUE)
1 1a00paTOPHO-TIPAKTUIYECKUX METOJ0B OOyUeHHUsI (BBIMOJTHEHUE KeiC-3aJaHni, pacdyeT SKOOU03aIUTHO-
ro 00OpyAOBaHUS).

YHuBepcuTeT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTPaMMHOTO o0ectieye-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OMEPAlMOHHBIX cucTeM ceMericTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e TporpamMMHasi CHCTeMa JIJIsi OOHAPYKEHUSI TEKCTOBBIX 3aMMCTBOBAHHI B y4EOHBIX M HAyYHBIX
paborax «AHTHIUTaruat.BY3»;

® BYX- M TpEXMEpHAas CUCTEMa aBTOMAaTU3UPOBAHHOTO MPOEKTUpOBaHuUs 1 yepueHust AutoCAD.

10. Onucanne MaTepuaJbHO-TEXHHYECKOI 0a3bl, HEOOXOIUMOI /15 OCYIIeCTBIEHHS
00pa3oBaTeIbHOIO NMpoIecca Mo JMCHUIIHHE

Peanuzanus yueGHOro mpoiecca OCyIECTBISETCS B CIIEHUAIBHBIX YUEOHBIX ayTUTOPUAX YHUBED-
CUTETa JJIsl POBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, JJAOOPATOPHBIX 3aHITHI, TPYIIIOBBIX U UHAWBU]LY-
QJIBHBIX KOHCYJIBTALUN, TEKYILIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluy. Bee ayquTopun yKoMIiek-
TOBaHbl CHELMATU3UPOBAHHON MeEOENbI0 M TEXHHUYECKHMMH CpPEJICTBAMHU OOYYEeHHMs], CIIYyKAllUMHU JUIs
npeacTaBieHus yueObHoil mHpopmaruu Oomnbinoi aynutopuu. Ilpu HeobOxomumocTu 00yYaroIUMCS
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npeJuIaraloTcss Habopsl IEMOHCTPAILIMOHHOTO 000pYyJOBaHUS U y4eOHO-HATTISAHBIX MocoOui, obecnedn-
BAIOIINE TEMATUYECKUE UILTFOCTPALIUH.
CamocrosrenbHas padoTa 00y4alOUIMXCsl BBIMOIHACTCS B CIEHUAIN3UPOBAHHON ayJAMTOPUH, KO-

Topass 000opyAoBaHa yueOHOU MeOenbio, KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K
cetn «MHTEpHET» U 00ECTIEYEHNEM JOCTYIA B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely
YIIITY.

Ecth nomernienue uist XpaHeHHUS U POPUIAKTHUECKOTO 0OCITY>KUBAHHSI Y4€OHOT0 000pYyI0BaHUSI.

TpeOoBaHusi K ayIMTOPUAM

HanmMeHoBaHMe crieniMaibHbIX TOMEIIEeHUH U | OCHAIEHHOCTh CIIEHUANIbHBIX IOMEUIEHUN U T10-
MIOMENICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI MEIIEHUH I CAMOCTOSTEILHOM PabOThI
MynbTrMenniiHas, [IBETHAsl, UHTEPAKTUBHAS J10C-
[Tomenienne miisd JEKIMOHHBIX M IIPAaKTHYe- | Ka CO CIEUIIPOLIECCOPOM, MOHUTOPOM M IIPOEKTO-
CKUX 3aHSTHUH, TPYNIOBBIX U HUHIWBUIYab- | POM; HOYTOYK; KOMIUIEKT 3JEKTPOHHBIX Yy4eOHO-
HBIX KOHCYJIBTAIMMA, TEKYIIEH M MPOMEXKY- | HATJISAHBIX MaTepuaioB (Ipe3eHTanuil) Ha ¢uie-
TOYHOM aTTECTALUHU. HOCHUTENISX, 00ECIeUnBaIOIIUX TEeMAaTHYECKUe HIl-
JTOCTpanuu. Y4ueOHast MeOeb.
Cronbl KOMIBIOTEPHBIE, CTYJbs. llepcoHanbHbIe
KOMIBIOTEPBI. Brixoa B MHTEpHET, 3IEKTPOHHYIO
MH(OPMALIMOHHYIO 00pa30BaTeNbHYIO CPEAY YHU-
BEpPCUTETA.
[Tomemenue UIsl XpaHEeHUs U NPOQPMIAKTH- | Y4eOHO-HAIIISAIHbIE MaTepUalbl (TIPE3EHTALINN).
YECKOT0 00CITy)KUBAaHUS y4eOHOTo 000pyI0-
BAHMS

ITomereHus 111 CaMOCTOSITEIbHOM pa6OTBI
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