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1. O01mme moJ10KeHUs

JucuumnuHa «XuMusi» oTHocuTcsa K O0noky bl ydeOHoro miaHa, BXOASIIETo B cOCTaB 0oOpa3oBa-
TeNbHOM mporpammsl Beiciero oopazoBanust 08.05.02 «CtpoutenbcTBO, SKCIUTyaTalus, BOCCTAHOBICHUE
U TEXHUYECKOE MPUKPHITHE aBTOMOOMIBHBIX JOPOT, MOCTOB U TOHHejei» Cneunanuzanus — «Ctpou-
TEJNBCTBO (PEKOHCTPYKIIHUS), SKCIUTYaTallusl M TEXHUYECKOE MPUKPHITHE aBTOMOOMIIBHBIX JI0POT».

HopmartuBHo-meroanueckoil 6a3oil st pa3paboTku pabouel mporpammbl y4eOHOH TUCIUILIMHBI
«XUMHS» SIBISFOTCSA:

- DenepanbHblii 3aK0H «O0 oOpa3zoBanuu B Poccuiickoit denepanuiny, YTBEpKISHHBIN MPUKa30M
Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

— IIpuka3z Muno6pnayku Poccun Ne 301 ot 05.04.2017 r. «O0 yTBEep>KICHUH MOPSAAKA OPTaHU3AIUN
U OCYIIECTBJIEHUSI 00pa30BaTENIbHOM AESITEIbHOCTU 1O 00pa3oBaTeIbHbIM IPOrpaMMaM BBICHIETO oOpa-
30BaHUs - MporpaMmam OakanaBpHara, IporpaMmMam CrelHaaIuTeTa, IporpaMMaM MarucTparypbl»;

— IIpukaz Muntpyna Poccun Ne 264n ot 30.05.2016 1. «O06 yTBepkIeHUU MPodhecCHOHATBEHOTO
craggapra 10.004 «Cnernuaauct B 001aCTH OIICHKH Ka4eCTBa M AKCIICPTU3BI IS TPaJOCTPOUTEIILHOM J1e-
ATEIBLHOCTUY;

— Ilpukaz Muntpyna PoccunNe 841n ot 25.12.2018 1.«O0 yTBepkaeHUU MpodeccruoHaIbHOTO
crangaptal0.002 «Cnenuanuct B 00JIaCTH WHXEHEPHO-TEOIC3NIECKUX N3BICKAaHUI»;

— Ilpukaz Muntpyaa Poccun Nell67n ot 28.12.2015 r. «O6 yTBepxkaeHUU MpodeccruoHAIBHOTO
crangaptal0.003 «Crenuanuct B 06JaCTi WHXEHEPHO-TEXHUYECKOTO MTPOSKTHPOBAHUS ISl TPAJIOCTPOH-
TEIbHOU JESITeNbHOCTIY;

— IIpukaz Muntpyna Poccun Ne 504m ot 18.07.2019 1.«O06 yrBepk)acHHH MpodeccrnoOHATEHOTO
crannaptal6.033 «Crnenuanuct B 001aCTH MIaHOBO-DKOHOMUYECKOTO 00ECIIEUYeHUsl CTPOUTEIHHOTO MPO-
U3BOJICTBAY;

— Ilpuka3 Munrtpyna Poccun Ne 943n ot 27.11.2014 r.«O06 yTBepkaeHHU NpodeccHOHAIBHOTO
crannaptal6.032 «Cneunanuct B 00J1aCTH MPOU3BOJICTBEHHO-TEXHUYECKOIO U TEXHOJIOTUYECKOro obec-
MIEYEHHS] CTPOUTENBHOIO IIPOU3BOCTBAY;

- Ilpukaz Muntpyna Poccun Ne 5991 ot 09.09.2020 1. «O0 yTBepkAeHUU MPOPECCHOHATIBHOTO
cranfaptal0.005 «Crnennanuct no 6JaroycTpoicTBY U O3€JIE€HEHUIO TEPPUTOPHUIL U OOBEKTOBY;

- Ilpukaz Muntpyna PoccuuNe 516n ot 26.06.2017 1. «O0 yTBepkaeHUU NPOPECCUOHATHHOTO
cragaapra 16.025 «Opranus3atop CTpOUTEIBHOTO IPOU3BOJCTBAY, YTBEPKIAECHHOTO MIpUKa3oM MuHTpyna
Poccuu;

— @enepanbHbIi TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIM cTaHAAapT BhIciIero obpazoBaHus (PI'OC
BO) no nanpasnenuto moaroroBku 08.05.02 «CTpouTenbCcTBO, SKCIUTyaTaIMsl, BOCCTAHOBIICHUE U TEXHU-
YeCKOe MPUKPHITHE aBTOMOOUIIBHBIX JOPOT, MOCTOB M TOHHEJNEH» (YPOBEHb CIELUAIUTET), YTBEPKACH-
HBIH puKkazoM MunucrepcTBa oopazoBanus u Hayku PD Ne 484 ot 31.05.2017;

— YuebHble TUIaHBl 00pa3oBaTeNbHOI MporpamMMbl Beiciiero oOpazoBanus HampasieHus 08.05.02
«CTpOUTENBCTBO, HKCIUTyaTallsl, BOCCTAHOBJICHUE M TEXHUYECKOE MPHUKPHITHE aBTOMOOMIIBHBIX J0DOT,
MOCTOB M TOHHenei» Crenuanuzanmus — «CTpOUTENbCTBO (PEKOHCTPYKIHUS), SKCIUTyaTalusl U TeXHUYE-
CKO€ MPUKPBITHE aBTOMOOWJIBHBIX JOPOr», MOJITOTOBKU CIEHUATNCTOB MO OYHOM M 3a04HOM (opMam
o0yuenus, oqoopenHbie YuenbM coetoM YIJITY (mporokon Ne2 ot 20.02.2020).

O06yuenue no ob6pazoBarenpHOM porpamme 08.05.02 «CTpouTenbCcTBO, SKCIUTyaTaIMsl, BOCCTAHOBIIC-
HUE ¥ TEXHUUYECKOE NMPHUKPHITHE aBTOMOOUIIBHBIX IOPOT, MOCTOB U TOHHeNeH» Crernuanu3zanus — «Ctpo-
UTENbCTBO (PEKOHCTPYKIHS), SKCIUTyaTallusi U TEXHUYECKOE MPUKPHITHE aBTOMOOMIIBHBIX JAOPOr» OCY-
LIECTBIISIETCS HA PYCCKOM SI3BIKE.



2. IlepedyeHb MIIaHNPYeMBbIX Pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE,
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl

[TnanupyembIMH pe3yabTaTaMyd OOYyYeHHUS 10 AUCHUILIMHE SBJISIFOTCS 3HAHUS, YMECHUS, BIaJCHUS
W/WIN OTIBIT JESTETHHOCTH, XapaKTepU3YIOIIUE 3Tanbl/ypoBHH (POPMUPOBAHHS KOMIIETCHLIMN 1 obecre-
YHBAIOIINE JOCTHKEHUE IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUS 00pa30BaTeIbHOM MTPOTPAMMBI B LICJIOM.

Llesqb ocBOeHUsI AMCUHUILIMHBI - TTOJy4YeHHE 0a30BBIX 3HAHUH MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEpHOCTSIM MPOTEKAHUS XMMHUUYECKHX MPOILECCOB, CTPOCHHIO, PEAKIIMOHHON CIIOCOOHOCTH HEopraHude-
CKHUX BEIIECTB M UX BO3MOKHOTO aHAJIN3a M NCIIOJIb30BAHMUS.

3amaun QTUCHUILIMHBI:

— JaTh MPEJCTABICHUE O CTPOCHUH BEIECTB, NX CBOWCTBAX U BO3MOXKHBIX B3aUMOJIEHCTBHSIX, KaK
MeK1y co00H, TaK ¥ ¢ BHOBb 00pa3yeMbIMU BEIIECTBAMH;

— 3QJI0’)KUTh OCHOBBI IOHUMAHUsI OCHOBHBIX 3aKOHOB XUMHH, HX MPOSBICHHUS B MPUPOJIE C TOUKU
3pEeHUs] BAKHOCTH OLIEHKH JIECHBIX PECyYpCcOB (IIPHUPOCT U MOTEPsi OMOMACCHI, COMTYyTCTBYIOIUX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTHUECKOE PABHOBECHE;

— I0Ka3aTh BO3MOKHOCTh IIPOTHO3UPOBAHUS U YIPABICHHUS IPOTEKaHHEM XUMUYECKUX PEaAKIIHIA;

— YIIeNUTh BHUMAHKE PEIICHUIO TUIIOBBIX 3a/1a4, IPUMEHUMBIX K MPO(HECCHOHAILHON IS TeNBHO-
CTH;

— pa3BUTHh HABBIKUM PabOTHI C XMMUYECKHMHU BEIIECTBAMH, XUMUYECKON IMOCYAO0H, mpudopamMu u
00opyoBaHUEM;

— C€O034aTh HAyYHO-PAKTHYECKYI0 OCHOBY Ul W3y4YCHHs JAUCHUIUIUH TPOPEeCCHOHATHLHON
HaIpaBJICHHOCTH

IIpouecc u3yvyeHuss TUCHMIJIMHBI HAmpaBJjieH Ha ¢opMupoBaHue cielyloIuX oduenpodec-
CHOHAJILHBIX KOMIIeTeHIHIi:
OIIK-1 — CrnocobeH mpuMEHSTh MaTeMaTHYECKHE H €CTECTBEHHOHAYYHBIEC 3HAHUS, UCIIOJIb30BaTh METO-
Ibl MAaTEMaTHYECKOTO aHajln3a W MOJEIMPOBAHUS, METO/bl €CTECTBEHHBIX HAayK IpU PElICHUM 3a/ad
po¢eCCUOHATBHON JIEATETLHOCTH

B pesyabTare n3yueHus JMCUMIJIMHBI 00yYAIOMINIACS J0JIKEeH:

3HATD:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOpP YCIOBUI M BO3MOXKHOCTh YIIPABJICHUS HAIIPABJIEHUEM MIPOTE-
KaHUs XUMUYECKHUX PEaKIUH, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTaHUYECKUX BEIECTB, METO-
Ibl UX TOJIydeHUus, (pu3nveckre M XMMHUYECKHE CBOMCTBA MPOCTBHIX M CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, @ TAK)KE METOJbI aHAJIN3a U KOHTPOJIS.

yMeTh:

— IIPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTU INPOTEKAHHUS XMMHYECKUX ITPOLIECCOB IS
IUTAHUPOBAHUS U MPOBEACHUSI TEOPETUUECKOIO M MPAKTUUYECKOr0 UCCIIeI0OBaHus, a Takxke o0padaThiBaTh
[IOJIyYEHHBIE PE3YJIbTaThI.

BJIAJ€ETh:

— HaBBIKaMU IIPOBEICHUS XMMUYECKOTO YKCIIEPUMEHTA, B3BECIINBAHUS, IIPUTOTOBJICHUS PACTBOPOB
U3 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSHHMS, aHAJIN3a MOJIyYEHHBIX BEIIECTB U PACTBOPOB, OINpeEne-
JICHUS U U3MEPEHHSI Pa3InYHbIX (PU3NKO-XUMHUECKUX CBOWCTB BEILIECTB.

3. MecTo AuCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMmbl
Jannast ydeOHas QUCIHMIUIMHA OTHOCUTCS K OOs3aTeIbHBIM TUCIUIUIMHAM 0a30BOW YacTH, YTO
o3Ha4yaeT (opMUpoOBaHUE B MpoOIECCe OOYUYEHHUS Yy CIEMHATMCTa OCHOBHBIX O0IIEpodecCHOHATBHBIX

3HAaHUI U KOMIIETEHIINI B paMKax BHIOPAHHOTO MPOdUIIS.

OcBoeHHE TaHHOU TUCITUILIMHBI SBISETCS HEOOXOIUMOW OCHOBOM ISl TOCTIEAYIOIIETO U3YUCHHUS
mucturauH OIMOIT n HanMcanust BBITYCKHOW KBaTU(UKAITMOHHONW PabOTHI.



Hepeqenb 0666’1’184”8(1]01/(41/06, conymcemeyrouux u obecneuusaemulx OUCI/;MI/IJZMH

Oo0ecrieunBaro-
mue

ConyrcTByromnue

Oo0ecrieunuBaeMble

1. | Marematuka

ILOHOJ’IHI/ITGHBHBIC TJIaBbl MaTEMaTHUKHU

OcHoBanus ¥ (yHJAMEHTHI

2. | ®usuka

[[OHOJ'IHI/ITeJ'IBHBIe TI'JIaBbI (1)I/IBI/IKI/I

IloxaroroBka K ciade U caada
rocyJapCTBEHHOT0 K3aMeHa

3. | Dkoxorus

TeopeTI/IquKaﬂ MCXaHHKa

[ToxroToBka K mporeaype 3aiiu-
THI U 3aIIUTA BBITYCKHOW KBaJIU-
(hbUKarmOHHOM pabOTHI

ConpoTHBJIEHHE MAaTEPUATIOB

MexaHuKa rpyHTOB

CTpOI/ITeHBHaH MCXaHHUKa

No|oas

MaremaTtudeckne METOJbI B UHXKCHEC-

puu

VYKazaHHbIE CBSI3U JAMCLUIUIMHBI JAal0T OOYYalOLIeMyCsl CUCTEMHOE INPEACTaBIECHUE O KOMILIEKCE
n3ydaeMbIX JucHUIuH B cooTBeTcTBUU ¢ @I'OC BO, 4ro obecneunBaeT TpeOyeMblid TEOPETUIECKUI
YPOBEHb U NMPAKTHUECKYIO HAIIPABJICHHOCTb B CUCTEME 00y4eHUs U Oyayliel AesTelbHOCTH BbIITYCKHHKA.

4. O0beM JHCHHMILIMHBI B 324€THBIX ¢JMHULAX € YKA3aHUEM KOJIHYeCTBA AKaleMHYeCKUX YaCOoB,
BbIIeJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4yaoiuxcs ¢ npenoaasarejieM
(mo BuAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOAITE/ILHYIO PA00Ty 00y4arommXxcs

OO011ast TPyI0EMKOCTh JTUCITUTLTHHBI

Bcero akameMnyecknx 4acoB

Bz ysieGHoi padoTs: oyHast opma 3aouHas Gpopma
KonTtakTHas pa6ora ¢ npenoaasa- - 10,35
TeJaemM™:
nekruu (JI) - 2
npaktudeckue 3ansatus (I13) - -
nabopaTopHble padotsl (JIP) - 8
WHBIC BHJIbI KOHTAKTHOM pabOTHI - 0,35
CamocrosiTesibHass padora o0y4a- - 133,65
IOIIMXCS
M3Y4YEHHE TEOPETHUUECKOT 0 Kypca - 40
MOJITOTOBKA K TEKYIEMY KOHTPOJIO - 85
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOArOTOBKA K IIPOMEXYTOUYHOH at- - 8,65
TECTalluN
Buja npoMexyTo4HO#M aTTecTaluu: - IK3aMeH
OO6mas Tpy10eMKOCTh - 4/144

*KonrakTHas paboTa 00yJaromuxcsl ¢ MpemnojaBaTeieM, B TOM YHCIE ¢ MPUMEHEHHEM IMCTaHIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHA JICKIIMOHHOTO THMA, M (WIN) 3aHATUS CEMHUHAPCKOTO THIIA, JTAOOpaTOpHBIE 3aHATHA, M (WIIN)
TPYNIIOBBIE KOHCYIBTAINH, U (WJIM) HHANBUIYAJIbHYIO pab0oTy 00ydaromerocs ¢ mpenojaBareieM, a TakKe aTTeCTAIlHOHHbIC
HCTIBITAHNS IPOMEXKYTOYHOH aTTecTannu. KoHTtakTHas paboTa MOKET BKIIOUATh WHBIC BHIBI YICOHOH IESITENBHOCTH, MPEay-
CMaTpHBAIOLIe IPYNIOBYI0 H HHIMBHIYAIBHYIO paboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHON paboTHI orpe-
nensitorest [TonoxenueM 00 opraHuM3any ¥ NPOBEAEHUHM KOHTAaKTHOW paboThI P peanu3aluu o0pa3oBaTesIbHBIX IPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roxa.




5. ConeprxaHue TMCUMILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3/ejiaM) ¢ YKa3aHueM
OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJleMHYeCKHX YaCOB

5.1. TpynoemMkocTh pa3iejioB JUCHHUIINHBI

3a04Hasi popma 00ydyeHust

Bcero
Ne | HaumenoBanue paznena .. | CamocTosTenbHast
JI I13 JIP KOHTaKTHOM
1/ IIUCIAILINHBL pabora
paboThI

1 | BBeaeHue B Kypce
Beenenue u 0CHOBHEIC 3
TOHSITUSL U ONIPECIICHUS
@yH1aMEHTAIIbHBIE 3aKO0-
HBI XUMUH

OcHOBHBIE KJIacChl HEOP-
raHUYECKUX COCTUHCHUH,
1.3 | Xumnus snementos. CBoii- - - 4 4 24
CTBa BAXKHEHIIINX COEIIH-
HEHUM.

2 | CTpoenne BemecTBa
CtpoeHue aToma U niepu-
OJIMYEeCKasi CHCTEMa XH-
MHYECKUX DJIEMEHTOB - - - - 10
H.N.Menneneesa. ITons-
THE 0 XUMHYECKOM CBS3H.
BBeeHue B TeOPUI0 XHMHUYECKHX MPOLIECCOB

1.2

31 DHepreTuka XMMHUECKHUX i i i i 5
MIPOLIECCOB
CKOpoCTh XUMHUYECKUX

3.2 | peakiuii 1 XUMHUIECKOE - - - - 14
paBHOBECHE

3.3 | PacTtBopHI 1 4 5 32

4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKHCIUTEIBHO-

4.1 | BOCCTaHOBHTEJBHBIE pe- - - - - 12
aKInU

TanpBaHWYeCcKUE dIEMEH-
TBI. DJEKTPOJIU3 PACTBO-

4.2 | poB u pacrutaBoB. Koppo- - - - - 10
31 MeTauIoB. Bonpockl
9KOJIOTHH.
Hroro no paznenam: 2 - 8 10 125
ITpomMexyTouHas aTTecTanus X X X 0,35 8,65
Bcero 144

5.2. Copep:xxanue 3aHATHI JIEKIITUOHHOT0 TUIIA

Pa3znen 1. BBenenue B kypc

1.1 Bseoenue u 0cHO8HbIE NOHAMUSA U ONPeOeNeHUs

[TpenMer u 3amaun XUMUM, €€ MPaKTUYECKOE 3HaUeHHEe. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKU
u obOmectBa. Ponh XuMHH B pa3BUTHH JIECOXMMHUYECKOTO KoMIUIekca Poccuiickoit ®eneparuu.
Opranu3anys caMOCTOSTEIIbHOW PaOO0THI IO KypCy OOIIeH XUMHH.



1.2 @ynoamenmanvruvle 3aKOHbL XUMUU

3akoH coxpaHeHusi maccbl U 3Hepruu. lleproanuHocTh. 3aKOH coxpaHeHus 3apsaa. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

Oxkcuapl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMA), cod. KomruiekcHble coenuHeHus. OnpeneneHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEWINMX COEAMHEHHN 3JIeMEHTOB. HaxoxmeHwe sneMeHTOB B mpupoje. CrocoOb
nostydeHus. CBOMCTBa M PUMEHEHUE.

Pa3nen 2. CtpoeHnue Bemecrsa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuveckux snemenmos .U Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHuu aroMa. lloHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHMS KBAHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lopsmoK 3amojgHEHUs! AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbILIEH SHEepruyM, npaswio XyHjaa, npuHuun [laynum, npasuno Kieukosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpuH, 3akoH Moszmnu. [IpaBuia mocTpoeHus YeTHBIX U HEYETHBIX PSI0B OOJBIINX
HEPUOIOB. S-, P-, d- u f-anemenTsl. [lepronryueckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3ALUH,
CPOJICTBO K BJIEKTPOHY, 3JEKTPOOTPULIATEIbHOCTh, aTOMHBIE U HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHHUSL.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MOJEKY

OCHOBHbBIE TMPEACTABICHUS O XHUMHYECKOM CBA3U: BHUAbL, METOAbl omnucaHusi. OCHOBHbIE
XapaKTepUCTUKU XUMHUYECKON CBS3U: JUIMHA, HAIIPABIEHHOCTb, NpPO4YHOCTh. KoBaneHTHas cBsa3b. Meroa
BAJICHTHBIX CBS3€M: HACBIIIAEMOCTh W HAIPABIEHHOCTh CBSA3U, KPATHOCTb CBS3HM, MOJSPU3YEMOCTb.
I'mOpunmzammsa. VoHHas CBSI3b: DHEPrusi HMOHHOM CBS3HM, TOJSPU3AIMs HOHOB, IMOJSPHOCTH |
MOJISIpU3yeMOCTh CBsi3U. CTpoeHue BEUIECTB B KOHJIEHCUPOBAHHOM COCTOSIHUH.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHUX IIPOLECCOB

3.1 DHepzemuka XumuduecKux npoyeccos

BuyTtpenHnss sHeprus u sHTanbnud. TeroBble 3 (eKTsl pa3nuuHbIX IpoueccoB. 3akoH ['ecca u
cliefcTBUS W3 Hero BeITekatomue. CraHpapTHas Temiora oOpas3oBaHus. [loHsTne 00 »HTpOIUU.
W3meHeHne sHTponuH B pa3inyHbIX nporeccax. [lonstue o0 sHeprun 'n60ca u e€ n3MEeHEeHNHN Kak Mephbl
PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyecKoe pasHogecue

CKOpoOCTbh peakliii B TOMOTE€HHBIX U F€TEPOreHHbIX cucTeMax. MaKkTopsl, BAMSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTuBMpoBaHHOM KomIuiekce. HeoOpaTtumble n oOpaTuMble Mmpolecchl. XUMHUYe-
ckoe paBHoBecHue. KoHncranTa pasHoBecus. [Ipuniun Jle-llaTense.

3.3 Pacmeopui

OOume mnoHsATHS O pactBopax. [lpyrume nucnepcHble cucteMbl. OcCOOEHHOCTH BOJBI Kak
pactBoputensa. O6pazoBaHue pactBopoB. PacTBopuMOCTh BemiecTB. TepMOXMMHUECKHE MPOLECCHl MPH
pactBopeHnH. CriocoOb!I BEIpaXKEHUSI KOHIIEHTPALIIH.

Paz6aBieHHbBIE pacTBOPHI HEATEKTPOJIUTOB. WneanpHbie pacTBOphl. KommuraTuBHBIE CBOWMCTBA
pacTBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB 3JIEKTPOMTOB. MOHHOE mpou3BeneHue Boabl. BomopoaHblil moka-
3arenb pH. CuiibHbIE M citabble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH pazdasiie-
Hus OctBasibaa. MoHHbIE peakumu.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTd. KosmuyecTBEHHOE omnucaHue
paBHOBECHI B pacTBOpax MEKTposuToB. [IprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'mnponus coneit. CTeneHb U KOHCTaHTa T'MApoau3a. Jucconuanyst KOMIJIEKCHBIX COSIMHEHUH.

Krnaccudukanus u xapakTepucTiKa XUMHUYECKUX U (U3NKO-XUMHUYECKUX METOJIOB aHanu3a. AHa-
JUTUYECKUE PEAKIIMHU Ha UOHBI.

Pa3znea 4. diekTpoxuMmn4ecKue Mpouecchl

4.1 OxucaumenvbHoO-60CCMAHOBUMENbHBLE NPOYECCHL

BaxHeliline BOCCTAHOBUTENHN M OKHCIHATEIU. MeTOoABl COCTABICHUS] YPAaBHEHUN OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluid. BinsHue cpeapl Ha XapakTep NPOTEKAHUs PEaKIU .

OKBHUBAJICHT OKHCIIUTENS u BOCCTAHOBHUTEJIS. Knaccudukanus OKHUCJIUTENBHO-
BOCCTAaHOBUTENbHBIX pPEAKLIUH.



l'anmpbBaHMYECKUIT BJIEMEHT. 3JI€KTpOI[HBI€ INOTCHIIUAJIBI. OKHCIUTEIIHEHO-BOCCTAHOBUTEILHBIC
IIOTCHOHUAJBI. HaHpaBHeHI/Ie IIPOTECKAHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ. Xumus S, P, d, f-

MCTAaJlJIOB.

4.2 Onekmpoauz

3JI€KTpOJII/13 KaK OKHCJIHUTEIbHO-BOCCTAaHOBUTEIBHBIN mnmpomnecc. KaTOI[HBIG U aHOJHBIC MPOLCCCHI.

3aKOHBI QJICKTPOJIU3a. :‘)J'ICKTpOJ'II/IS C paCTBOPHUMBIMH H HEPACTBOPHUMBIMHU aAHOAAMM.

4.3 Koppo3sus memannos

OcHoBHBIE BUJIBI KOPPO3HH. DIIEKTPOXUMUYECKAsT KOPPO3us. 3allluTa METAIJIOB OT Koppo3uu. Bo-

IMPOCHI SKOJIOTHH.

5.3. Tembl 1 (pOpMBI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIAaHOM 10 AUCIHUILTIHE MTPETyCMOTPEHBI JJAO0OPAaTOPHBIE 3aHITHS

HaumenoBanue pasaciia

®dopma npoBeACHUS

TpynoéMKoCTh, yac

Ne
JTUCHUTITUHBI (MOYJIs1) 3aHATHUS 3a04HOE
Pasnen 1. Begenue B kypc «O6mas u
1 | Heopramuyeckas XuMHs» (rema 1.1.- nabopatopHas 2
1.2. ®yH1aMeHTaIbHbBIE TIOHATHUS U 3a- paboTta
KOHBI XUMHH. 3aKOH SKBHBAJIEHTOB. )
Paznen 1. Begenue B kypc «O6mas u
HeopraHnuueckas xumus» (tema: 1.3.
nabopaTopHas
2 | OcHOBHBIE KJIacChl HEOPTaHUYECKUX 2
. . pabora
coenquHeHu. XuMus 31eMeHToB. CBoil-
CTBa BOKHECHIIIMX COCTHHEHHIA.)
Paznen 2. Ctpoenue BemecTa
(rema: 2.1. CtpoeHue aTomMa U TMEPHO-
nabopaTopHas
3 | nuyeckas CcUCTeMa XHMHUYECKHX OJie- -
paborta
mentoB J[.M.MenneneeBa. tema: 2.2.
[TonsiTHE O XUMHYECKOU CBSI3M. )
Pa3znen 3. BBeneHue B Teopuro XxuMuye-
CKHX MPOILIECCOB
4 (rema: 3.1. DHepreTmka XHMHYECKUX nabopaTopHas 2
npoiieccoB. Tema: 3.2. CKOpOCTh XHUMHU- paborta
YECKUX PEaKIHM U XMMUYECKOE pPaBHO-
Becue. Katanmutuueckue peakuuu.)
Pa3nen 3. BBenenue B Teopuro XUMHUE-
CKHX MPOIIECCOB
5 (rema: 3.3. PactBopsl. IIpuroronnenue naboparopHas
pacTBOPOB 3aJaHHON KOHLEHTPALUU U3 pabora
BELIECTB PA3JIMYHOIO arperarHoro co-
CTOSIHHUSL.)
Pa3nen 3. BBenenue B Teopuro XUMHUE-
g | CKMX mpoueccos (tTema: 3.3. PacTBOpBHI. nmabopaTopHas
CunpHble W Cia0ble  AIEKTPOJIUTHI. pabota
Honubie paBHOBECHS.)
Paznen 3. BBenenue B T€OpUIO XUMHUYE-
nabopaTopHas
7 | ckux mpoueccoB (tema: 3.3. PacTBOpHI. aGoTa -
I'uaponms.) p
Paznen 4. DnexTpoxuMuyecKHe IIpo-
nmabopaTopHas
8 | mecchl aGoTa 2
(trema: 4.1. OxucnuTenbHO- P




Ne HanmenoBanue pasznena dopma npoBEACHUS Tpyno€mkocTs, yac
} JUCIUILIMHBL (MOJyJIs1) 3aHATUSA 3a04YHOE
BOCCTaHOBUTEIIbHBIC PEAKIINH. )
Pasnen 4. Dnexkrpoxumuyeckue mpo-
L[ECChI
9 (tema: 4.2. l'anibBaHUYECKUE SJICMEHTBI. naboparopHas
DNEKTPOIN3 PACTBOPOB U PACILIABOB. paborta )
Koppo3us metaninos. Bonpocs! skoino-
THH.)
Hroro: 8
5.4/leranu3anus caMOCTOSITEIbHONH padoThI
No HaumenoBanue paznena Bun camocrosTenn- TpynoeMKocTb, yac
- JTUCIUILIAHBI (MOTYJIS) HOI1 paboThI 3a04Has
Pasznen 1. BBenenue B kypc «O6mas u | Ilogroroska k onpocy
Heopranuueckas xumus» (tema 1.1.- o TeMe J1abopaTop-
1 | 1.2. ®yngameHTaabHbIE OHATHS U HOM pabOoTHI U 3aLIUTE 17
3aKOHBI XUMUU. 3aKOH SKBUBAJICH- OTUYETHBIX MaTepHa-
TOB.) JIOB.
Pasnen 1. Begenue B kypc «O6mas u | Iloaroroska k onpocy
HeopraHuueckas xumus» (tema: 1.3. 10 TeMe J1abopaTop-
2 | OcHOBHBIE KJIacChl HEOPraHUYECKUX HOH paOOThI U 3aIIHUTE 24
COCMHEHUN. XUMHUS SJIEMEHTOB. OTYETHBIX MaTepHa-
CBoiicTBa B)KHEHIITUX COCTUHEHUIA. ) JIOB.
Paznen 2. Ctpoenue BemecTBa [ToaroToBka K ornpocy
(rema: 2.1. CTpoeHue aTomMa U Mepuo- | MO TeMe JabopaTop-
3 | audeckas cHcTeMa XMMHYECKUX 3Jie- | HOW pabOoTHI U 3aIIHuTe 10
meHToB J[.M.MenneneeBa. tema: 2.2. | OTYETHBIX MaTepHa-
[TonsiTHEe O XUMHUYECKOM CBSI3M. ) JIOB.
Pasznen 3. BBeneHue B TeOpui0 XUMH-
YECKHUX MPOIIECCOB [TonroroBka k onpocy
(rema: 3.1. DHepreTMka XMMHUYECKHX | IO TeMe Jlaboparop-
4 | mpoueccoB. Tema: 3.2. CKOpPOCTh XHU- | HOM paOOTHI U 3aIIUATE 20
MUYECKUX peakluid H XUMHYECKOE | OTYETHBIX MaTepHa-
paBHOBecue. Kartanutuyeckue peak- JIOB.
1017078
Paznen 3. BBeneHnue B TEOpUIO XUMH-
[ToaroroBka k onpocy
YECKHUX MTPOLIECCOB
) o TeMe J1abopaTop-
5 (Tema: 3.3. PaCTBopLIU. [Ipurorosnenue HOf paBOTHI ¥ 3aIATE 12
pacTBOPOB 33/1aHHONW KOHIIEHTPALUU
OTUYETHBIX MaTepHa-
U3 BEILECTB Pa3JIMYHOI0 arperaTHoro
COCTOSTHUSL.) /108
Pasnen 3. Beenenue B teopuro xumu- | Iloaroroska k onpocy
YECKHUX MPOIIECCOB o TeMe J1abopaTop-
6 | (rema: 3.3. PactBopbl. CuibHble U | HOW paOOTHI U 3aIUTE 10
cnalple ANeKTpoNuThl. VOHHBIE paB- | OTYETHBIX MaTepHa-
HOBECHSI. ) JIOB.
Paznen 3. Beegenue B TeOpUI0 XUMHU- Hoaroropka k onpocy
7 | yeckux mporeccoB (tema: 3.3. Pac- 110 TeMe sabopatop- 10
HOM paOOTHI U 3aIIHUTE
TBOpBI. ['Maponus.)
OTUYETHBIX MaTepHa-

10




Ne HanmenoBanue pasznena Bup camocrositens- TpynoemMkocTs, yac
} JUCIUIUIAHBI (MOJYJIs) HOM pabOTHI 3a04Has
JIOB.
Paznen 4. DnexTpoxumMHuUecKUe Ipo- Hoxroroska k onpocy
1o Teme Jraboparop-

8 Tecchl HOM paboTHI U 3alTUTE 12

(tema: 4.1. OxucnuTenbHO-
OTUYETHBIX MaTepHa-
BOCCTaHOBUTEIIbHBIC PEAKIINH. ) OB
Paznen 4. DieKTpoXUMHUYECKHE TIPO-
HeCCH [ToaroroBka k onpocy
] 10 Teme J1aboparop-
9 (tema: 4.2. I'anmpBaHHYECKUE IEMEH- Hoi paBOTHI ¥ 3aIATE 10
Thl. DJIEKTPOJIU3 PACTBOPOB U pacILia-
OTUYETHBIX MaTepHa-
BOB. Koppo3sus meramios. Bornpocsl
9KOJIOTHH. ) 110B-
[TonroroBka K MpPOMEXYTOUHOH arTe- | M3ydeHue JNEeKIMOH-
CTalluu HOTO MaTepHaa, JH-
10 TepaTypHbIX UCTOY- 8,65
HUKOB B COOTBET-
CTBUU C TEMAaTUKON
Hroro: 133,65
6. [lepeyeHb yueOHO-METOANYECKOT0 OOecieYeHHU s M0 TUCUMILINHE
OcHOBHAs1 M IOTIOJTHUTEIbHAS JIUTEPATYpa
Ne ABTOp, HAUMEHOBAHUE Ton [Ipumeuanue
n/n A3IaHAS
OcHoBHasi yueOHasi JIuTEpaTypa

1 AxwmetoB, H. C. O6mas u Heopranwdeckass xumus : yaeOHuK st | 2021  |[[TosHOTEKCTOBBIN
By30B / H. C. AxmeroB. — 12-e uzn., crep. — Cankr-IletepOypr : JIOCTYTI MIPU BXO-
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcrT : JIe TI0 JIOTUHY U
AIEKTPOHHBIN // JlaHb : SJIEKTpOHHO-OMOMMOTEYHasi cCUCTeMa. — napoiro®
URL: https://e.lanbook.com/book/153910
Pexxum fnocTtyna: Juist aBTOpHU3. MOJIb30BaTENEH.

2 | Mudtraxosa, H.III. O6mas u Heopranudeckas xumus: yaeonoe mo- | 2017 | [TomHOTEKCTOBBIH
cobue / H.ILI. Mudtaxosa, T.II. IlerpoBa; nox pea. A.M. Kyzue- JIOCTYII IIPU BXO-
1moBa; MunHucTepcTBo oOpa3zoBanusi U Hayku Poccuu, Kazanckuit JI€ TIO JIOTHUHY U
HAI[MOHAJILHBIA HCCIIEIOBATENIbCKUI TEXHOJIOTHYECKUI YHUBEPCH- naposo™*
teT. — Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxeMm., WI. — Pexxum
JIOCTYyTIA: o MOJIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:

c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2JIeKTpOHHBIH.

3 | [TaBnos, H.H. O6mas n neoprannveckas xumusi: yaeOnnk / H.H. | 2011 | I[TomHOTEKCTOBBIN
[TaBnoB. — 3-e u3x., ucnp., nom. — Cankr-IlerepOypr: Jlans, 2011. — JIOCTYII IIPU BXO-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 21MeKTpOHHBIN // Dnek- JIe TI0 JIOTHHY 1
TPOHHO-OMONMMoTeuHass cucrema <«Jlamp»: [caiit]. — URL: napoiro®
https://e.lanbook.com/book/4034 Pexum aocTyma: misi aBTOPHS.

M0JIb30BATENEN.

11



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034

OOmast 1 HeopraHMYECKast XUMUS. DIEMEHTBI TEOPHUH, CIIPABOYHBIC
JIaHHbIE, 3aJaHUs JJI1 CaMOCTOSTEIbHOM padoThl [Tekcr] : yueO.
rmocoOue i CTyJIEHTOB BY30B JiecoTexH. npoduist / b. I1. Cepena
[u np.] ; mox pen.: b. I1. Cepensl, JI. C. Monounukosa ; ¥Ypai. roc.
JIeCOTEXH. YH-T. - 2-¢ W31., nepepad. m gom. - ExarepuHOypr :
YIJITY, 2012. - 406 c. : wn. - bubmuorp.: c. 399. - ISBN 9-785-
94984-434-2

2012

46

JlonosHUTeIbHASA y4eOHas JUTEpaTypa

AmapueB, A.. O6mas u HeopraHu4ecKas XUMHs: y4eOHOE MOoco-
oue / A.W. Anapues, JI.B. llleBaunsina; MunucrepctBo odpa3oBa-
HUa U Hayku Poccuiickoit deneparuu, HoBocuOupckuii rocyaap-
CTBEHHBIM TexHWYecKuil yHuBepcureT. — HoBocubupck: HI'TY,
2015. — Y. 2. Xumus snemeHtoB. — 90 c.: Tabn. — Pexxum gocryma:
o MOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438292 Bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 3JeKTPOHHBIH.

2015

ITomHOTEKCTOBEIN
JIOCTYTI MIPU BXO-
JIe TI0 JIOTHHY 1
napoiro™®

KimokBuna, E. FO. OcHOBBI 00mIeii M1 HEOPraHMYECKOW XUMHH :
yuebHoe ocobme / E. 10. Kinoksuna, C. I'. be3psaun. — 2-¢ u3.
— Openodypr : Opendyprekuii [AY, 2011. — 508 c. — ISBN 978-
5-88838-697-2. — Tekct : anekTpoHHbIH / JlaHb : 3JEKTPOHHO-
OubIHnoTeYHas cHCcTEMA. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

2011

[IoMHOTEKCTOBBIM
JIOCTYH IIPU BXO-
JIe 10 JIOTHHY U
aposio™

Vraii, .A. OOuas u HeopraHuyeckas XUMUs : yUeOHUK IS CTY-
neHToB By30B / SI. A. Vraii. - 13a. 4-e, cTep. - Mocksa : Beicmas
mkona, 2004. - 527 c. : un. - bubmmorp.: c. 519. - Ilpenm. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mas xumus [Tekcr] : y4eOHHMK HJi1 CTYACHTOB
BY30B, 00yYaIOIIUXCS 110 TEXH. HAIPABJICHUAM U CIIEIUATBHOCTSM /
H. B. KopoBun. - U3n. 6-e, ucnp. - Mocksa : Bricmas mikona,
2005. - 557 c. : un. - bubauorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, H.JI. OGmas xumust [Tekcer] : yaeOHUK JJI CHISIIUATICTOB
: yue0. mocobue i1 CTYJACHTOB HEXHUM. CIIeHabHOCTEH By30B / H.
JI. I'mueka ; mox pen.: B. A. Tlonkosa, A. B. ba6kosa. - 18-¢ u3s.,
nepepad. u joi. - Mockga : FOpaiit, 2012. - 898 c. : ui. - (Crerua-
muct). - Ilpeam. ykas.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JL. 3amaun u ynpaxxHeHus 1o oouiel XumMuu : yueo. mo-
cobue JUIsi CTYNEHTOB HEXHM. CIeluanbHOCTe By30B / H.
JI. Tnuuka ; mox pea. B. A. PabunoBuua, X. M. PyOounoii. - usm.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

11

Bonbxun, B. B. O6mas xumus : yuebHoe nocodue : B 3 kuurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kuwura 1 : OcHOBHO#
kypc — 2006. — 464 c¢. — ISBN 5-88151-520-X. — TekcT: 271ek-
TpoHHBIH // JlaHb : ’nekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/160944

Pexxum tocTyna: s aBTOpU3. N0JIb30BATENCH.

2006

ITomHOTEKCTOBBIM
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U
naposo™®

12

Boasxun, B. B. O6mas xumus : yaebHoe mocodbwue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Cnenuainb-
Hb1il kypc — 2006. — 440 c¢. — ISBN 5-88151-521-8. — Tekcr:

ANIEKTPOHHBIN// JlaHb : 3IIEeKTpOHHO-OMOIMOTEYHas cHcTeMa. —

2006

ITomHOTEKCTOBLII
JIOCTYTI TIPY BXOJIE
T10 JIOTUHY U

napoo™

12



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

URL: https://e.lanbook.com/book/160945
Pexxum toctyna: s aBTOpU3. 0JIb30BATENECH.

13

Boasxun, B. B. O6mas xumus : yaeObHoe mocodbue. — Ilepmb :
[THUITY, [6. r.]. — Yactp 3 : U3b6pannsie riaaBel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekcrt: anekTpoHHbii// JIaHsb : 31ek-
TPOHHO-OMOIMOTESYHAS cucTeMa. — URL.:
https://e.lanbook.com/book/160943

Pexxum mocTyna: s aBTopu3. MOJIb30BaTEICH.

2006

ITomHOTEKCTOBBIM
JIOCTYTI TIPY BXOJIE
I10 JIOTUHY U
aposro™

14

Kapanerpsan, M.X., pakun C.M. OOmas 1 HeopraHu4yeckas XH-
mus ;. YueOnuk s By30B / M. X. Kapanetssan, C. U. [pakus. - 4-
€ u31., cTep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{ns Beiciei
mikontel). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. Xectkocts Boabl. OmpeseneHue KECTKOCTH U
CIIOCOOBI €€ YCTPAaHEHHS : METOJ. yKa3aHUs IS J1ad. 3aHATUH CTy-
JIEHTOB OYHO-3a04. M 3a04. ¢opm obyuenus / JI. B. Jlemunosa [u
ap.] ; Ypanr roc. necorexH. yH-T. - ExarepunOypr : [YIJITV],
2006. - 16 c. - bubauorp.: c. 16.

2006

84

16

Cepena b. II. Monnble paBHOBeCHsSI B pacTBOpax 3JEKTPOJIMTOB :
METO/JI. yKa3aHus AJisd 1a0. 3aHITUI CTYIEHTOB OYHOM, 0YHO-3204. U
3a04. popm oOyuenwus / b. I1. Cepena [u ap.] ; YpaiL. roc. IecoTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Knaccel HeOpraHM4ecKux BEIIECTB: HOMEHKJIATY-
pa, mony4enue, cBoiicra [Tekcr] : MeTo. yKka3aHus A7s J1a0. 3aHs-
TN TSI CTY/ICTOB OYHOM, OYHO-3204. U 3a04. (popm oOyuenwus / JI.
B. lemunoBa [u ap.] ; Ypadi. roc. 1ecoTexH. yH-T. - EkarepunOypr :
YIJITY, 2007. - 45 c. - bubnwuorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenue aToma U NMepUOAWYECKUN 3aKOH : METOJ.
yKazaHus s 1a0. M TPaKT. 3aHATHH CTYACHTOB OYHOM W 3a04.
dbopm 00yyeHMs MO BCEM HANpABJICHUSAM U CHEIHATBHOCTIM 00Y-
yenus B YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. JecoTexH. yH-
T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pe-
xuM poctyna: hitps://elar.usfeu.ru/handle/123456789/55

2008

ONeKTPOHHBIN apXUB

1146

19

[Memumesa C. B. OxucinutenbHO-BOCCTAHOBUTENbHBIE PEAKIUH :
METOA. YKa3aHus Juid J1a0. ¥ MPaKT. 3aHATUH AJI CTYJEHTOB OUYHOU
u 3a04. popm oOyuenus Hampasienuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Lenumesa [u mp.] ; Ypau.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2009. - 43 c. -
buGnuorp.: c. 43. Pexum JIOCTyTIA:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEKTPOHHBINA apXUB

/1128

20

lony6esa T. b. Katanutuueckue cuctemsl B kypce "Xumus" : Me-
TOJ. YKa3aHUs A Ja0. U TpaKT. 3aHATHH ISl CTYJIEHTOB OYHON U
3a04. hopm obOyuenus / T. b. T'omyOesa, C. B. Ilenumesa ; Ypain.
roc. jecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubmmorp.: C. 1. Pexum JOCTyTaA:
https://elar.usfeu.ru/handle/123456789/206

2011

OIeKTPOHHBIN apXHB

*- IIpeKJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOUTH B CUCTEMY

OyHKIIMOHUPOBAHHE JIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIbHON Cpesibl 00eCcTIeYBAETCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU UH()OPMAITMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI.
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https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55
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DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxxnpiit oOyvaronuiics oGecredeH JOCTYIOM K JIEKTPOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3maHus MO OCHOBHBIM M3y4aeMbIM TUCIHMILIMHAM U CHOPMH-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIIMU YIEOHOU U YIeOHO-METOAMYCCKON JINTEPATYPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

1. CnpaBouno-nipaBoBas cuctema «Koncynerant [1mrocy.

2. UadopmannoHHo-1ipaBoBoii moprain ['apant. Pexxum gocrtyna: http://www.garant.ru/

3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3bI JAHHBIX
1. Hayunas snekrponnas 6ubianoreka elibrary. Pexxum noctyma: http://elibrary.rul.
2. DnexTpoHHBIH (OHI MPaBOBOW M HOPMATUBHO-TEXHUYECKOH IOKyMEHTaruu «Texskcmepr.
Pexxum noctyma: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAMJIYYIINX TEXHOJOTUI, MATEPUATIOB M TEXHOJIOTHYCCKUX PELICHHUIH TTOBTOP-
Horo npuMeHeHus. Pexxum poctyna: http://rnnt.ru/technologies/.

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 Bun u popma KoHTpOIIS
OIIK-1 — Crnoco0OeH MpUMEHATh MaTeMaTudeckue u ecte- | [IpoMeKyTOYHBIN KOHTPOJIb: YCTHBII
CTBEHHOHAy4YHbIE€ 3HAHHs, UCIIOJIB30BaTh METOJABI MaTeMa- | ONPOC Ha SK3aMEHe
THYECKOIO aHAIIM3a U MOJEIMPOBAHMUS, METObI €CTECTBEH- | TeKYIIMil KOHTPOJIb: ONpoC, 3alluTa
HBIX HAayK ITIpM pelIeHUH 3a1ad NpoecCHOHANbHOM Jesi- | OTYCTHBIX MAaTEPHANOB 10 JabOpaTopHOM
TEIBLHOCTHU pabore

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

Kpurtepun oneHuBaHHMsI YCTHOIO OTBeTa HA JK3aMeHe (IIPOMEKYTOYHBIH KOHTPOJIb ¢Gopmu-
poBanus komnerennun OINK-1)

«5» (omauyno): — JaH TOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTeIbHO PACKPHITHI OCHOBHBIE MOJIO0XKEHHUS TEMBI; B OT-
BETE IPOCIIECKUBACTCA YETKasl CTPYKTYpa, JIOTUYECKAas IIOCIEAOBATEIBHOCTh, OTpa)karolas CYIIHOCTb
pacKpbIBaeMbIX MOHATUMN, TEOpUH, ABJIeHNH. 3HaHHE 00 00bEKTE AEMOHCTpUpYyeTcs Ha (hoHE MOHUMAaHUS
€ro B CUCTEME JIaHHON HayKHM U MEXIAMCUMIUIMHAPHBIX CBsi3el. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TepMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJICJINTh CYIIECTBEHHBIE M HECYLIECTBEHHBIE MPU3HAKH, IPUYMHHO-CIIECTBEHHBIE CBSA3H. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHaX Haykd. OJHAKO JAOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WJIY HEJ0YETHI, UCIIPABIECHHBIE CIEIIUATNCTOM C ITOMOIIBIO «HABOJSAIINX» BOIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTMKA U TOCJIEI0BATENILHOCTD M3JI0KEHUS
MMEIOT CYLIECTBEHHbIE HapylleHus. JlonmymieHsl rpyOble OMUOKHA P OMPEeNIEHUU CYIIHOCTH PacKpbl-
BAaEMbIX IMOHATUHN, TEOPUH, SIBJICHUH, BCIEACTBUE HENOHUMAHHUS CIEIUAINCTOM UX CYILECTBEHHBIX U He-
CYLICCTBCHHBIX IIPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHHE PACKPBITH KOHKPETHBIE
NpOosIBJICHUsI 0000IIEHHBIX 3HaHUH He MoKa3aHo. PedeBoe opopmiieHne TpedyeTr monpaBoK, KOPPEKLUY;

«2» (neyooenemeopumenvHo): — CIELUAINCT JEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB
npeaMera, He yMeeT JielaTh apryMEHTHPOBAaHHBIC BBIBOJBI M MPHUBOAMTH MPUMEPHI, TOKA3bIBAET ciaboe
BJIJICHAE MOHOJIOTUYECKOW peYbl0, HE BIAaNEET TEPMHUHOJIOTHEH, MPOSABIAECT OTCYTCTBUE JIOTHYHOCTH H
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OCICI0BATCIBbHOCTH HU3JIOXKCHHUA, ACJ1aCT OH_II/I6KI/I, KOTOPLIC HC MOKCT UCIIPABUTH, JAXKC IMTPU KOPPCKIUN
mpenoaaBaTeyIEM, OTKA3bIBaACTCs OTBCUATh HA 3aHATHH.

Kpurepun oueHuBaHusi onpoca mno rteMe JadopaTopHoil padoThl (TeKyluii KOHTPOJIb (op-
mupoBanue komnerenmuu OIK-1):

«5» (omauuno): ONpoC MPOUJIEH C MEPBOTO pasa; 1aH MOJHBIN, pa3BepHYTHIM OTBET Ha BCE 3a/1aBa-
eMBIE IIPEToIaBaTeNIeM BOIIPOCH, TOKA3aHO 3HAHKE U MOHUMaHue TeMbl. OOyJaromuicss MPaBUIBHO OT-
BETUJI HA BCE BOMPOCHI MPU cJlaue KOJJIOKBUYMa, 3HAET U TIOHUMAET XOJI BBIIIOJIHEHUS MPEJICTOSIIEH J1a-
OopaTtopHOi pabOTEHI.

«4» (xopouwio): onpoc MpOHJIeH cO BTOPOI MOMbBITKY; J1aH MOJHBIA OTBET Ha BCE 3a/1aBaeMble Ipe-
noJiaBaTesieM BOIPOCHI, TIOKAa3aHO 3HAHWE U TOHMMaHue TeMbl. OOyyaromuiics mpu cade KOUIOKBUyMa
MIPaBWJIBHO OTBETHJI Ha BCE BOIMPOCHI KOJUIOKBUYMa C MOMOIIBIO MPENo/1aBaTessi, 3HaeT U MOHUMAET X0/
BBITTOJIHEHUS MIPEJICTOAIICH 1a00paTopHOi paboTHI.

«3» (yoosnemeopumenvbHo): ONPOC MPONACH C TPEThEH MOMBITKY; JaHbl OTBETHI HA MOJOBUHY 3a-
JABAaCMBIX IPETIOIaBaTeIIeM BOIPOCOB, MOKA3aHO 3HAHWUE OCHOBHBIX TOHSATHUN TEMbI, BEIHECCHHON Ha
KOJUIOKBUYM. B OTBeTe CTYJIEHTOB OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHUE PACKPBITh KOHKPETHBIE MPOSBICHUS
0000IIEeHHBIX 3HAHWH HE MokazaHo OOydaromMiics MpH cladye KOJUIOKBUYMa IMPAaBHIBHO OTBETHJ Ha
OO0JIBIIIYIO YaCTh 33JJaBA€MBIX BOMPOCOB, OJIHAKO, peueBoe odopMieHHe TpeOyeT MOMpaBOK, KOPPEKIIUHU;
CTYJICHT 3HAET XOJ BBIMOIHEHUS TPEACTOSAIIEH JTabopaTOpHOM pabOTHI.

«2» (HeyOoosremeopumenvro) — 0OOyUaAIOUIUIICS HEe 3HAET OCHOB TEMBI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIC BBIBOJBI M MPUBOJUTEH MPUMEPHI, TTOKA3bIBACT C1a00€ BIAJICHUE MOHOJIOTHUYECKOHN pe-
4bl0, HE BJIAJICET TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTU M TOCJEI0BATEIILHOCTH HU3JI0XKe-
HUS, JIeNIaeT OMUOKH, KOTOPBIE HE MOXKET UCIIPABUTH, TaXKe IIPH KOPPEKIUH TPEIo aBaTeieM, OTKa3bIBa-
eTcsl 0TBeuaTh Ha BOompockl. OOyyaromuiicss He CMOT OTBETUTH Jake Ha MOJOBUHY 33JaHHBIX €My BOIPO-
COB, HE 3HAET X0/JIa MMPOBEJCHUS NPEACTOSIIEH Tab0paTOPHOI pabOTHI.

Kputepuu oueHnBaHus BbINOJHEHUS] Ja0OPATOPHBIX PadoT W 3aIUTHI 0TYeTa (TEKYLIUI
KOHTPOJIb popmupoBanue komnerenuuu OITK-1)

«5» (omauuno): paboTa BBINMOJIHEHA B CPOK; 0(DOPMIICHHE U CoJiepKaTelIbHas 4acTh oTyeTa o0pas-
LIOBbI€; PabOTa BBINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0OOOLIEHMSI, 3aKIIOUCHHS U
BBIBOIbI. O0yYaromuiics MpaBMIIbHO OTBETHII HA BCE BOTIPOCHI MIPH 3aIIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B O(POPMIIEHUH OTYETA U €r0 COoJIepXKaTeabHON YacTu
HEeT rpyObIX ommuOOK; paboTa BBITIOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIFOYeHUs U BbIBO/bI. OOyUaromuiics MpH 3aliuTe OTYETHBIM MaTepUaJIOB MIPABUILHO OTBETHUII HAa BCE
BOTIPOCHI C TIOMOIIBIO TIPENOoIaBaTelIsl.

«3» (yoosnemsopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHHeM rpaduka; B 0popMIeHUH, COep-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKU; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 000011eHus. OOyJaromuiics MpH 3alUTe OTYETHBIM MaTepHaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (Heyoosremseopumenvro): ohopmieHrue padOTHl HE COOTBETCTBYET TPEOOBaHUSIM; OTCYT-
CTBYIOT MJIM CZeNIaHbl HEMPaBUJIbHBIE BBIBOJIBI M 00001eHns. OOyyaromuiicss He CMOT 3alllUTUTh OTYEeT-
HBIE MaTepHaJIbl M MOSICHATH TPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, He00X0AUMBbIE [IJIsl OLEHKH 3HAa-
HMii, YMEHUI, HABBIKOB M (MJIH) ONbITA EATEJIbHOCTH, XaPAKTEPU3YIOUIUX 3TAaNbl ()OPMHPOBAHUSA
KOMIIETeHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpamMMbl

Bonpocsl k 3k3aMeHy (IPOMeKYTOYHBIA KOHTPOJIb)

1. AToMHO-MONEKyJIsIpHOE YUeHHE. XMMHUYECKHE JIEMEHTHI U MTPOCTHIE BEIIECTBA. 3aKOH ABOTaapo
Y 3aKOH 3KBHBAJICHTOB.

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

3. /JIBoiicTBeHHas npupoja cBeta. KopmyckynsipHO-BOIHOBOM nyanu3m. Y paBHeHue ae-bpoiims. Ilo-

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.
26.

217.
28.
29.

30.

HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpeaunrepa. CpoiicTBa BomHOBOHM (yHKIMU. COOT-
HOIIICHHE HeompeeneHHocTel I eizendepra.

KBaHTOBO-MEeXaHHUECKOE OOBSICHEHHE CTpOoeHHE aToMa. KBaHTOBBbIE uMcia, MX (U3NIECKUN
cMbICi. AToMHBIE opOuTanu. OaHodaeKkTpoHHBIe aToMbL. [Ipuaiun Ilaynu, npasmio Xynna. Ilo-
CJIEIOBATEIbHOCTD SHEPIETUUYECKUX YPOBHEW B MHOTOJIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [lepuoguueckoro 3akona. CTpyKTypa MEpUOIUYECKON CHUCTEMBI.
W3MeHeHne CBOICTB 3JEMEHTOB B MEPUOJMYECKON cHCcTeMe (BEpTHKaIbHAas U TOPU3OHTAJIbHAsS
MEPUOTUYHOCT ).

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

Paguychel aTOMOB M UX W3MEHEHME B IepHoJax U noarpynnax. MonHele paanycsl 1 3aBUCUMOCTD
UX OT 3JIEKTPOHHOT'O CTPOEHHUS U CTENEHU OKUCIECHUS. MI3MEeHEeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPUO/IaM U TPYIIIaM.

HcTopust pa3BUTHS 3IEKTPOHHBIX MPEACTaBICHUN 0 XuMuyeckoit csizu (Teopus Koccens u Jlbio-
uca). loHHas 1 KOBaJ€HTHas CBA3H.

HamnpaBneHHOCTh M HAChIILIAEMOCTh KOBaJEHTHOM cBs3u. lonsgpHas koBaneHTHas cBA3b. [lonspu-
3yEeMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cilydail MOJISIPHOW KOBaJeHTOM cBs3u. HeHampaBlieHHOCTh M HEHa-
CBHIIIAEMOCTh HOHHOM CBSI3H.

KpuBas noreHunanbHON 3Hepruu Mojekyi. OCHOBHbBIE MOJOKEHHS METOJA BAJICHTHBIX CBS3EH.
BaneHTHOCTH aTOMOB 3JIEMEHTOB C [TO3ULIMU METO/Aa BaJIEHTHBIX CBSI3EH.

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

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHUE MOJIEKYJT
Nz u C2H4; CH4, NH3, Hzo.

XapaKTEepUCTUKHA XUMHUUYECKOH CBSI3U: JUIMHA U HEPTHUs, BAJICHTHBIN YTOJI.

JloHOpHO-aK1EenTopHas cBs3b. BoopoaHas cBA3b.

XKunkoe cocrossHue. BiusiHre BOJOPOIHON CBS3U HA CBOMCTBA JKUJKOCTH.

Pa30aBnenHbie pacTBOPHI HEANEKTPoIuTOB. OcMoTHUECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBjieHNE HACBIIIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payns. Temneparypsl KUIIEHHsI U KpUCTaJI-
mu3anuu. Kpuockonus v 30yuIMOCKOIUs.

Teopus anexTponuTrueckoi aucconuanuu Appenuyca. Ponbs pacTBopuTens B mpouecce pacrnaja
AIIEKTPOJINTA HA MOHBL. JIM3JeKTpUUecKas MPOHUIIAEMOCTh U MOHU3UPYIONIasi CIIOCOOHOCTh pac-
TBOPUTEJIA.

CnaOble U cunbHBIE 2JEKTPOIUTH. CTENeHb TUCCOLUAIMYU U €€ CBSI3b C N30TOHUYECKUM KOdpPu-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Aricconuaniuy ciaabbIX AJIEKTPOIUTOB. 3aKOH pas-
6asnenust OcTBayibja. BiusiHMEe OJHOMMEHHOTO MOHA HA JMCCOLHUAIMIO cIabOro 3JeKTPOIUTA.
CryneHyaTasi IucCoOUHaIus.

CocrosiHME 2EKTPOJIUTOB B pacTBope. MoHbI M HeaucconMupoBanHbie MoieKyibl. Koaduiment
akTuBHOCTH. [loHATHE 00 MOHHOM CHJIE pacTBOpA.

Honnble peakuuu. Y C0BUs CMEIIEHN HOHHOTO paBHOBecus. [Ipon3BeneHrne pacTBOPUMOCTH.
DNEeKTPOIUTHYECKAs JUCCOLMAIUS MOJIEKY BO/bl. IOHHOE Mpou3BeieHrEe BOIbI.

Bonoponnsrii nokaszarens. Crioco6s! onpenenenust pH. KucioTHO-0CHOBHbBIE HHAMKATOPBI.
I'unponuz. CreneHs ruaponusa, €€ 3aBUCUMOCTh OT KOHIEHTpaluu, Temieparypbl. Koncranra
TUIPOJIN3A.

Paznuunelie cinydau runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUH KMCIIOT U OCHOBaHUH.

Baxneiline OKMCIUTENM W BOCCTAHOBHUTENU. V3MEHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEPUOAAX U MOATrPYIIaX.

CocraBiieHue yYpaBHCHHM OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIX peaknuid. Kmaccudukarus okwc-
JUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl. BpIuncieHne XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
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31.

32.

33.
34.

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

49,

50.
51.

BOCCTAaHOBUTEIIS.

BnusiHue teMneparypbl, KOHIEHTPALUNA PEareHTOB, UX NMPHUPOABI, CPEIbl U IPYrMX YCIOBHM Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. YpaBHeHuss Hepucra. Mcnonb3osa-
HUe TalJIMIl OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX MOTEHIIMAIOB Ul PELICHUs BOIIPOCa O BO3MOXK-
HOCTHU IIPOTEKAHUS PEAKLIUH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPaHEHHs SHEPruu. BHYTpEHHsIsI SHEPrus U dHTAJIBIINA.
OK30- U SHIOTEPMUYECKUE peaKIMU. TepMOXUMUYECKUE YPAaBHEHUS.

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

Onranenus oOpasoBanus. CtaHnapTHele cocTOsHUS BemiecTB. CTaHaapTHas SHTaIbIUS 00pas3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas H-
Tponus. Mi3MeHeHune SHTPOIINHY B Pa3IMYHBIX IIPOLECCAX.

[Tonsatue 06 >neprum 'mb0ca, ee M3MEHEHNH KaK Mephbl PeakHMOHHON crocoOHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpaTumble U HEOOpaTUMBbIE Mpoliecchl. |'oMoreHHble U rereporeHHble paBHoBecus. KoHncraHnra
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTre€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBs3b KOHCTAHTBHI PAaBHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPTUuU
['uG6ca.

[Tpunnun Jle-Illarense. BimstHue TtemiepaTypsl, AaBICHUS U KOHLICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

DneMeHTapHbBIE U HedJeMeHTapHble peakuuu. Kimaccubukamus peakiuii. CKOpoCTh peakuuii B
TOMOT'€HHBIX U T€TEPOreHHBIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaklUU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakunu. I1opsanok HearleMEeHTapHBIX PEaKIIHAM.

3aBUCUMOCTb CKOPOCTH peakliuu OT TeMiieparypsl. [loHsaTHEe 00 akTUBHOM KOMILIEKCE. DHEprus u
DHTPONMS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxaatomue odbpazoBanue pactBopoB. Coib-
BaTalMsl.

Pasnnynble BUIBI BEIpaXXEHNSI KOHLIEHTPALIMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTh
IIPUPO/BI BEIIECTB, TEMIIEPATYPBI, AABJICHUSA. 3aKOH paclpeAcICHUsI.

Homenknarypa u OCHOBHBIE THIBI KOMIUIEKCHBIX coequHeHui. Kiaccugukaiys KOMIJIEKCOB 1O
BUly KOOPJAUHUPYEMBIX JINTAH/IOB.

DNEeKTPOXUMHUYECKUN psAll HANpspKeHU MetawioB. [anpBannueckue aneMmeHTsl. DJIC ranpBaHu-
YECKOI'0 JIEMEHTA.

DIEeKTPOIN3 KaK OKUCIIMTEIbHO-BOCCTAHOBUTEBHBIN Iporecc. 3akoHbl Papanes. [Ipaktnueckoe
3HA4YEHUE DJIEKTPOJIN3A.

DIIEeKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3us metannos. MeToipl 3alIUTEl OT KOPPO3HUH.

Buner (0opazey) k 3xk3ameHy (MPOMeKYTOUHBIH KOHTPOJIb )

1. Kakoe KOJIMUYeCcTBO BEIIECTBA MOJIEKYJ BOJOPO/a CO/lepKaT 12,04-10% aromos BOzOpoa?
2.Hammcate  MONIGKYNSIpHOE, TIOJJHOE ¥ COKpAalleHHOE HWOHHOE  YpPaBHEHUS  PEaKIHU

Fe(OH), + HNO, —»

ITo monHo# (hopmMe COCTaBUTH MOJICKYJISIPHOE YPaBHEHHUE:
Pb?" +S5% — PbS
3. B MonekynsipHo#t u morHoi popme pacecmorpets ruaponn3 NazPO,. Ykazars cpeny (kucias,

HEWTpanbHasi WIH 1IEJI0YHAs ) PEaKLIUH.

4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIpPENeIUTh KO3 (OUIIMEHTHI B YpaBHEHUN PEAKIUH:
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Al + H,0 + NaOH —[AI(OH), [* +H,+ ...

5. Ykaxure, n3MmeHenueM Kakux napameTpos (T, P, C) MOXHO cMECTHTh XMMHYECKOE PABHOBECHE C
LENbI0 YBEIUYEHHUS BBIX0/1a IPOYKTOB PEAKIIUU: H,S., + 1, <>S, +2HI,;AH)0

6. Bogopoanslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOAHBINA oTeHIHaN. Y paBHeHne HepHcTa.

7. Kakoii 00béM (MJT) pacTBOpa THAPOKCHIA Kadusl ¢ MOJIApHOM KoHIeHTpanuen 0,2 MoJb/1 TpedyeT-
ca s Hewtpamm3auuu 100 M pacTBopa CepHOM KHMCIOTBHI C MOJsIipHOM KoHueHTparuend 0,1
MOJIB/1?

Bomnpocsl k onpocy 1o TeMaMm J1ab0paTOPHBIX padoT (npumepst), (TeKyIHil KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel

«OnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOI'O METAJIa»
1.®opmynupoBKa 3aKOHA COXPAHEHHUSI MacChl M DHEPTUH, €r0 MATEMAaTHYECKOE BBIPAKEHHE.
2.PopMynHpOBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMyIMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMynHMpOBKa 3aKOHA KPATHBIX OTHOIIECHUI.
5.@opMyIMpOBKa 3aKOHA SKBHBAJICHTOB, €0 MATEMaTHYECKOE BBIPAKEHHE.
6.0npeneneHre NOHATUI: MOJIb BEIIECTBA, OTHOCUTENIbHAsI MOJIEKYJISIpHAsl Macca, MOJIIpHas Macca.
7.0npeneneHue TMOHSATHIA: SKBUBAJICHT JJIEMEHTA, MOJIIPHAS Macca SKBHBAJIEHTa, (Gopmyna Juis
pacueTa MOJISIPHOM Macchl S5KBUBAJICHTA JIEMEHTA.
8.0mpenenenre MOHATHI: SKBUBAJICHT BEILIECTBA, MOJISIPHBIA 00bEM SKBHUBAJICHTA Ta3a.
9.®opmyIbl A1 pacueTa MOJISIPHOM MacChl S5KBUBAJIEHTa OCHOBHBIX (YEThIpEX) KJIACCOB HEOPraHH-
YECKUX COCIMHEHUM.
10.®opmynupoBKa 3aKk0oHa ABOTa/Ipo, CMBICT M BEJTMUMHA Yyucia ABOTrajpo.
11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.
12.00beM, 3aHMMaeMblil JTHOOBIM T'a30M MPH HOPMAJbHBIX YCIOBHX (H.y.). [IpuBectn 3HaueHuUs
JaBJICHUs U TemnepaTypsl ipH H.y. B cuctemax CU u CI'CE.
13.Marematndeckoe BbIpakeHHe 00beTUHEHHOTO ra30BoOro 3akoHa (ypaBHeHus Kianeiipona).
14 Maremarnyeckas 3anuch ypaBHeHUs: MeHieneeBa — Knaneiipona.
15.IToHsTHE NapUUabHOTO AABJICHUS ra3a. 3aKOH MaplHalbHbIX AaBieHui JlaabToHa.
16. BemectBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcuga Me-
au(1l). Beruncanre MaccoByro J0JII0 MEM B BEIIECTBE U HaiiiuTe ero Gopmyiy.

Paznen 1. rema: 1.3. JIaboparopHast paGota Ne2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMUA 371eMEHTOB. CBOMCTBA BaXKHEHIIIUX CO-
e TUHEHUN)

1.IlonsTHE XMMUYECKUI 271€MEHT. UTO 0O3HAaYaeT 3anuch lﬂ‘ Ru?

2.IlepeuncanTe CHMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX I1IEJIOUHBIE AJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JJIIEMEHTOB, Ha3bIBAEMBIX TaJIOT€HAMM.

4.IlepeuncianTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX I1IEJIOYHO-3EMEIbHBIMH.

5.Kakwue anemeHTHl Ha3bIBalOT HeMeTauiaMu. [IpuBennTe Bce UCKIIOUEHUS U3 CPOPMYITUPOBAHHOTO
IIpaBUJIa.

6.Kakue snemMeHTHl Ha3piBatoT MeTayiamu. [IpuBenuTe Bce UCKIIOUEHUS U3 CHOPMYITUPOBAHHOTO
IIpaBuUJIa.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yrOIero OKCU JIEMEHTa B HU-
xe npuBeneHHbIX okcuaax: Cr,07, TiOz, Hy0,, KO,? Ha3zoBuTe 3TH OKCHIbBI, IPUBEAUTE MX T'pa-
(dbuueckne GopMyIIHL.

8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yomux okcuaos. [1pu-
BEJMTE 10 1B IPUMeEpa Kax0ro tuna okcuaos. [Ipusenute ux rpagpudeckne Gopmysbl.

9.[laiiTe onpenenaeHre OCHOBAaHUM C TOUKH 3PEHMS TEOPUH IEKTPOJIUTUUECKON nuccounanuu. Yro
Ha3bIBAETCS KUCJIOTHOCTBIO OCHOBaHMK? Kakue 0OCHOBaHMS Ha3bIBAIOTCA LICTIOYaAMHA?
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10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUYECKOM auccouuanuu. Yro
Ha3bIBAETCS] OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo oqHOMY NpuUMepy KHCIOpOACOAepKaIIuX 1 Oec-
KHUCJIOPOJIHBIX KUCJIOT, JAUTE UX CUCTEMATUUYECKOE U TPATIUIIMOHHOE HA3BAHMUSI.

11./laiiTe onpenesieHUE CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUUECKOHN T CCOLIMAIIAH.
Uem oTiMyaroTCsl OT HUX KUCIbIE M OCHOBHBIE coiu? [IpuBenure mo aBa mpumepa KUCIBIX U OC-
HOBHBIX coJjiei, HazoBuTe ux. [IpuBenure ux rpapuyeckue GopMyIsl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o ABa mpuMmepa Kaxaoro TUIa
3THUX coJielt 1 Ha3oBUTe uXx. [IpuBeaure ux rpadpuueckue GopMyIbl.

13.Jlaiite ompenenenue moHsATUs rpaduueckort Gopmynsl coequHenus. [IpuBenute rpadudeckue
dbopmynsr coenuaennii: VOSO4, CrOHSO3, HBrO,, CaHPO,. K kakum ki1accaM OTHOCSITCSI 3TH CO-
€IMHCHUS, TalTe UX TPAIUIIMOHHBIC Ha3BAHUSI.

14.]laiiTe onpeaeeHUE MOHIATUS CTENIEHb OKUCICHMS 3JIEMEHTa B COeMHEHUU. Paccuunraiite cre-
IIEHU OKHucIIeHns diieMeHTOB B coenquuenusx KoCroO7, HiPOs, Si032', Cry(S0y)3, maiite ux Tpaau-
[IMOHHbIC HA3BaHUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MCIIOIH30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMybl STUX KUCIOT.

16.ITpuBenure oObuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIHX
CIIEYIOIIUM CTENEeHsIM OKUCIeHus xiopa: -1, +1, +3, +5, +7. IlpuBenure TpaaullMOHHbIE HA3BAHUS
3TUX KUCJIO0T. Ha 9TO yKa3hIBarOT UCIMOJIb30BAHHBIC B HA3BAHUSIX OKOHYAHUs?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, C TOMOIIbIO KOTOPBIX MOXHO OCY-
IIECTBUTD CIEAYIOIINE MPEBPAICHUS:

S—)SOz—)SO3—)HzSO4—>CfOHSO4—)Nast4—)NaH804

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCIICHh OKHCIIe-
HUS ¥ KOOPAMHALMOHHOE YHCJI0 MOHA-KOMITJIEKCOO0pa30oBaTes, a TaKXKe IEHTATHOCTh JIUTAHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anumuTe ypaBHEHHUE PEakIi B MOJICKYIIIpHOM U HOHHOM Bujie: Crp(SO4); + BaCl,—

Paznen 2. rema: 2.1. JTaGoparopHnas padota Ne3
«CTpoeHune aToMa 1 IepHoIMYecKasi CHCTeMa XMMUYecKuX 3aeMeHToB [I.M1.MeneneeBa»

1.Monens bopa crpoenus aroma. [TocrosinHas Punbepra, ee uncieHHoOe 3HaUEHUE.

2.IlonsiTe opOoUTAIIB.

3.®u3HueCKnil CMBIC U 3HAUYEHUS, IPUHUMAEMBbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®Du3nueckuil CMbICT U 3HAUYEHUS, IPUHUMAEMble OpOUTAIbLHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 00s1akoB (opOuTanei) U COOTBETCTBUE MEX]Y YHCICHHBIMH M OYKBEHHBIMHU
0003HaYeHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.®Pu3HUeCKNUil CMBICI W 3HAYEHMsI, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIOM. CBA3b 3THX
3HAYEHHI U YKcna S-, pP-, d- u f-opouraneii.

7.®u3HYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbIE CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YcnoBHas 3aKCh S3HEPreTUUYECKOM THarpaMMbl MHOTOJJIEKTPOHHBIX aTOMOB.

9.®opMynHUpOBKa U PU3NUECKUI CMBICIT MPUHIIMIIA MUHUMYMa SHEPTUH.

10.®opmynupoBka u ¢puznueckuil cMpica npunnuna [laymm.

11.®opmynupoBKa 1 (HU3NYECKH CMBICI TpaBUiIa XyHJa.

12.®opmynupoBka npasuia KinedkoBckoro.

13.YUto Ha3bIBaeTcs 3JEKTPOHHOM KoH(urypauueit aroma? I[IpuBenuTe MOJIHYIO 3JEKTPOHHYIO
KOH(UTYypaluio aToMa dJIeMeHTa ¢ 3apsaoM sapa S1.

14.Paccunraiite MaKCUMaIIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOTYT HaxouThcs Ha 3P u 5f opou-
TasX.

15.IIpuBenute coBpeMeHHyIo popmynnpoBky [lepuonndeckoro 3akona J[.1M1.Menneneena.
16.0npenenenrie u GU3NIECKUN CMBICT MOHATHIA: () (PEKTUBHBIN 3apsiy s/Ipa, MOCTOsIHHAS YKPaHHU-
pOoBaHMsL.
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17.ITonsTus pannyca atoMa U noHa. Kak U3MeHsieTcs paauyc 4acTULbI IIPU NEPEXO0/IE: aTOM — €ro
IIOJIOKUTEIILHO 3apSKEHHBINA HOH, aTOM — €r0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 nouemy U3MEHSIOTCS palyChl aTOMOB IpU NIEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpY NEPEMELICHNN CBEPXY BHU3 BJIOJIb TJIaBHBIX U OOOYHBIX MOATPYyMI?

19.0npenenenne NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHEHHUS
B [IEPUOJAX U TPYIIIAX.

20. Ompenenenue MOHATHS SHEPTUS CPOJICTBA K AJIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapaKTep ee
U3MEHEHHUs B IEPHOJAX U TPYIIIAX.

21.IlousiTHE U GU3UIECKUIN CMBICI 3JEKTPOOTPULIATEILHOCTH 3I€MEHTOB 1o Marunkeny. EaunuIisn
€€ U3MEPEHHUs U XapaKTep U3MEHEHMs B IEPUOJAX U IPYIIaAX.

22.0THOCUTENbHBIE 3JIEKTPOOTPULIATENILHOCTH 110 [loNMHrY: Kak OLEHUBAIOTCA U 3aKOHOMEPHOCTH
U3MEHEHHU UX 3HAYCHUH B IIEPUOJAX U IPYyIIaXx.

23. Hanmmute 31eKTpoHHBIE (POPMYITBI PUBEACHHBIX HUKE HOHOB. K CeMEHCTBY KaKuX 3JIEMEHTOB
OTHOCSTCS aTOMBI 3THX HOHOB? Sn°", Mn", Cu2+, Cr3+, s%,

3aaHust 1Jsi NPAKTHYECKHUX PadoT (TeKYyUIHii KOHTPOJIb, PUMePbHI)
®parMeHT K TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEILHbBIE PeaKINID)

3ananue 1. MccaenoBanne OKNCINTEIbHBIX CBOHCTB EPMAaHTaHATA KaJus B KHCJIOi cpeje.
Juns pactBopa ¢ pH, 3a/aHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHUE AJICKTPOIHOTO MOTEHIIMAIA
CIICIYIOLICH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHueHTparmst MNO4” u Mn™", a Takke TemriepaTypa 1 1aBJIeHHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHHMBAIOT BBIUMCIEHHOE 3HAUYEHUE DJIEKTPOIHOTO MOTEHIMAIa CO CTaHJIAPTHBIM M JENIAI0T BbI-
BOJI O BJIUSIHUM CPE/Ibl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHTaHAT-UOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noTeHnuana MnO, /M n’* or pH cpensr. 1Ipu kakux
pH Bo3MokHO BoccTaHoBIeHHE HOHOB MNO,4” noHamu:

I', Br', CI"? IToka3sIBaroT 3Tu 001acTH Ha rpaduke.

3ananue 2. BoccTaHoB/IeHHE NEPMAHraHATA KAJHMs B PA3JIMYHBIX Cpeaax.

B Tpu otnenpHBIE MPOOUPKH C PACTBOPOM NIEPMaHTaHATa Kajaus J0OaBIAIOT pa30aBICHHYIO CEPHYIO
KHCIIOTY, TaKOH k€ 00beM BOJIbI U KOHIIEHTPUPOBAHHBIN PAacTBOp IIEJIOYH. 3aTeM B KXy U3 MPOOU-
POK MPHOABIISIOT CBEXKETIPUTOTOBICHHBIN pacTBop cyiabduta HaTpusi NaSOs. [lns oObsicHeHus: HaOIrO-
JaeMOT0 UMEIOT BBUJY, UTO B KUCJION cpesie 00pa3yroTcs HOHBI Mn2+, B HeWTpanbHOIl - MNO, 1 B cumb-
HOIIIEJIOYHOU Cpejie - MOHBI MnO,>". [Tonp3ysich MOHHO-DJIEKTPOHHBIM METOJIOM, COCTABJISIIOT TTOJTHBIC
YpaBHEHUS PEaKILIUid.

Ha ocHoBaHWYM BRIYMCICHHBIX TSI BceX peakiuii 3HaueHnit DJ1C nenaroT BEIBO 00 OKHCIUTEIbHON
CIOCOOHOCTH MEepMaHTaHaTa Kalusl B KUCIION, HEUTPaTbHOU U MIENIOYHON cpeaax.

3ananue 3. AHA/IU3 32IaHHOM OKHCJIMTEIbHO-BOCCTAHOBUTEIbHON pPeaKkuu.

Jlns 3amaHHON Tapbl BemIecTB (B COOTBETCTBHM C WHIWBUIYalbHBIM BAapUAHTOM) OMPEICISIOT
OKHCIIUTENb U BOCCTAHOBUTEND, paccuuThIBatOT DJC 11 cTaHAapTHBIX YCIOBUH M OLIEHUBAIOT BO3MOX-
HOCTh CaMOMPOU3BOJIBHOTO MTPOTEKAHUS PEAKIIMY MEX1y HUMHU.

[Tonp3ysick MOHHO-2JIEKTPOHHBIM METOJIOM, COCTABIISIOT MOJTHOE YPABHEHUE PEAKIIUH.

3ananne 4. CpaBHeHMe OKHCIUTEIBbHO-BOCCTAHOBUTEILHBIX CBOMCTB BelIeCTB.

st 3amanHOTO BemiecTBa (B COOTBETCTBUU C MHAMBUAYATBLHBIM BAPHAHTOM) OTIPENETSIOT CTEICHU
OKHCIICHHSI aTOMOB M OTMEUAIOT, OKUCIUTEIEM HJId BOCCTAHOBHUTEIEM MOXET OBITh 3TO BEIIECTBO B
OKHCJIUTEIHPHO-BOCCTAHOBUTEIBHBIX peakiusx. [Ipr HEOOXOIUMOCTH HCTOIB3YIOT 3HAYCHHS CTaHAaApT-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

W3 npuBEeIeHHOTO CIHUCKA PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aUMOJCHCTBO-
BaTh C 3aJIaHHEIM BEILICCTBOM.
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YKka3pIBaloT B npeanojaracMbiX peaklUiAX OKHUCIUTCIIb U BOCCTAHOBUTCIIb, PACCHUTLIBAIOT 3I[C
AJI1 CTaHAAPTHBIX YCJIOBI/Iﬁ.
HOJIB3y$ICB HOHHO-3JICKTPOHHBIM MCTOJA0M, COCTABJIAIOT ITOJHBIC YPABHCHUA peaKLII/If/’I

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEil c()OPMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUH

OrneHka

ITosicHenus

Bricokuit

«S5»
(oTHMuHO)

Teoperudeckoe conepkaHue Kypca OCBOCHO MOJIHOCTHIO, BCE
MPElyCMOTPEHHBIE MPOTPaMMOii 00yUeHHUs yueOHbIC 3aJaHUS BbI-
MIOJTHCHBI.

OOyyaromumiicss JAEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSTH
€CTECTBCHHOHAYYHbIC 3HaHUS B 00JacTu mpodecCHoHAIbHON aes-
TCJIIBHOCTU B paMKax I/IBy‘IeHHOI\/JI JUCHUIIIIMHBI, @ B YAaCTHOCTHU: AC-
MOHCTPUPYET CIIOCOOHOCTh OOOCHOBaHHOT'O BBIOOpA YCIOBUHU MPO-
TCKaHUA, BI)I60pa pCarcHToB U UX KOJUYCCTBCHHBIX COOTHOHICHI/IIZ,
($a30BOTO COCTOSIHUS JIJISl ONTHUMAJIBHOTO TPOBEICHHSI XUMHUECKUX
MIPOIIECCOB. YCIENIHO MPUMEHSET 3HAHUS OCHOBHBIX 3aKOHOB XH-
MUH, CTPOCHHS M PEAKIMOHHOW CIIOCOOHOCTH BEIIECTB JUISI pelie-
HUS TIOCTaBJICHHBIX 331a4. CriocoOeH MPOBOAWTH aHAIIU3 MOJTyYeH-
HBIX JIAHHBIX, JIeaTh PaBUIbHbIC, HAYYHO OOOCHOBAHHBIC BHIBOJIBI.
I'oTos npeajiarate CBOu CIIOCOOBI PCIICHHA IMOCTABJICHHBIX 3a1a4.
["'oTOB paboTaTh KaK B KOMaHJIE, TAK U HHIMUBUIYaIbHO.

bazosriit

«4»
(xoporo)

TeopeTnueckoe cofiepxkaHue Kypca OCBOCHO MOJIHOCTbIO, BCE
IPeIyCMOTPEHHBIE IPOrpaMMOii 00yueHHs yueOHbIe 3a/laHUs BbI-
IIOJIHEHBI C HE3HAYUTCIIbHBIMU 3aMCUYaHUAMMU.

OOyuaronuiics JE€MOHCTPUPYET CIIOCOOHOCTh NPUMEHSTH
€CTECTBEHHOHAY4YHbIE€ 3HaHUS B 00JacTu MpodeccHoHANbHOU nes-
TEIbHOCTH B paMKax H3Y4EHHON IUCLUUIUIMHBI, @ B YacCTHOCTH:
CIOCOOEH MPOBOJIUTH OOOCHOBAaHHBIM BBIOOpP ONTUMAIBHBIX YCIO-
BUH MPOTEKaHUs peakluii, 3HaeT CIOCOOb! BIMSAHUSA HA XUMHUYECKHUHA
MPOIIECC C LETBI0 €r0 YCWICHHUS WM OCTaHOBKH. OOydaromuiics
MCIIOJIb3YET OCHOBHBIE 3aKOHBI XMMHHM JUIsl PEIIEHHUsS KOHKPETHBIX
3a/1a4, Ha OCHOBE 3HAaHUM O CBOMCTBAaX M CTPOCHHMHM BEIECTBA IPO-
BOJIUT MOAOOp peareHToB, CIOCOOEH MPOBOJUTH aHAIN3 MOJIyYEH-
HBIX JJAHHBIX, HO JOIMYCKaeT HETOYHOCTH B (POPMYJIMPOBKAX U BBI-
BOJIAX.

[ToporoBsslii

«3»
(ynosneTrBopu-
TEJHHO)

TeopeTrueckoe cojiepkaHWe Kypca OCBOCHO YaCTHYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMOI 00YUEeHHS YUSOHBIX
3aJJaHUH BBIITOJIHEHO, B HUX HMEIOTCSI OIITHOKH.

OOyyaronuiicss 4aCTUYHO CIMOCOOCH MPUMEHSTh €CTECTBEH-
HOHAYYHBIC 3HAHUS B 00JIaCTH TTPO()ECCHOHATBHOM ACSITETLHOCTH B
paMKax U3y4eHHOU AMCIMILTUHBI, & B YaCTHOCTU: MOKET IO/ PYKO-
BOJICTBOM OCYIIECTBJISATH BBIOOP ONTHMAIBHBIX YCIOBHH MpOTEKa-
HUS PEaKiuii 1 BO3MOXKHOCTHU BIIUSHUS Ha CMEUIEHUE XUMHUYECKOTO
paBHOBECHSI, C IICNIBI0 YBEJIMUYCHUS BBIXOJIA TPOJAYKTOB pPEAKIIHH.
CriocobeH moa0upars peareHThl AJis PEIICHUs MOCTABIEHHBIX 3a-
Jad, TIPHU 3TOM HCIIONB3yeT 3HAHUS 3aKOHOB XMMHUH, CTPOCHUS Be-
[IECTBA M €r0 XMMHYECKON akTUBHOCTH. CrIocOOeH MPOBOANTH aHa-
3
MOJTyYEHHBIX PE3YyIbTaTOB UCCIICOBAHMSI, TOITYCKAast HE3HAYNTEIb-
HBIE OINOKH.

Huskuii

2»

Teopernueckoe colepkaHHE Kypca HE OCBOCHO, OONBIIMH-
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka [NosicHeHus
TEHUUHN

(HEeyIIOBIIETBO- | CTBO MPEAYCMOTPEHHBIX MPOrpaMMON 00y4eHHUsl Y4eOHBIX 3aaHHUM
PUTEIBHHO) 00 HE BBIMOIHEHBI, JINOO coaeprKaT rpyObie OMMOKH; JTOTOJHH-
TEeJIbHAsI CaMOCTOATENbHAsE paboTa HaJ MaTepHalioM HE MPHUBENA K
KaKOMY-JIN0O 3HAYUTEIHLHOMY MOBBIIICHUIO KA4YeCTBA BBITOIHCHHS
y4eOHBIX 3aJjaHuM.
OOyuJatomuiics He cnoco0eH MPUMEHSTh €CTECTBEHHOHAYY-
HbIE 3HAHUS B 00J1aCTH PO(PECCHOHATBHOM IeSATETLHOCTH B paMKax
W3YYEHHOHN JUCHIUIUIMHBL, & B YACTHOCTH: HE 3HAET OCHOBHBIX 3aKO-
HOB XMMUH, TUIOXO MPEICTABISIET BO3MOKHOCTb X MCIIOJIB30BAHUS
IpU TPOBEJCHUM BBIYHCICHUN 10 ypaBHEHUSM peakuuid. Mmeer
ciiabble PEACTaBICHUS O CTPOCHUH BEIIECTB U UX XUMHUYECKOW aK-
TUBHOCTH, O CIIoco0axX MpPEBpaICHHUs OJTHUX BEIECTB B APYTHUE, HE
BJaJIC€T METOJaMHU BHIOOpA ONTHUMAIIBHBIX YCIOBUN MPOTEKAHHS
peakiuii ¥ BO3MOXKHOCTH BJIMSIHUS HAa CMEUICHHE XUMHUYECKOTO
PaBHOBECHSI, C LEJIbI0 YBEIMYCHHUS BBIX0/1a MPOAYKTOB peakiun. He
Croco0eH MoI0MPaTh peareHThI ISl PEIICHHsI TOCTABJICHHBIX 3aj1ay.
He Bnaneer HaBbikamMu 000OIICHUST U OLEHKH MOJTYYCHHBIX Pe3yilb-
TATOB UCCIICIOBAHMSI.

8. MeToauyeckne yKazaHus /ISl CAMOCTOSITEIbHOI pad0oThl 00y4ar0 M XCH

CaMocTosiTenbHast paboTa CIocOOCTBYET 3aKPEIJICHHIO HABBIKOB pa0OTHI ¢ Y4eOHOM U HAY4HOM JIH-
TEepaTypoH, OCMBICIICHUIO U 3aKPEIUICHUIO TEOPETHIECKOTO MaTepraia, ClIOCOOHOCTH MCIOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPOPECCUOHAIBHON JEATEIbHOCTH.

CaMocTosiTenbHass padoTa BBIMOJTHICTCS BO BHEAYIUTOPHOE (2yIUTOPHOE) BpeMs 1O 3aJIaHUI0 U
MIPU METOAMYECKOM PYKOBOJICTBE MperoAaBaTesi, HoO 0€3 ero HemoCcpeACTBEHHOTO yJacTusl (TIpy 4acTH Y-
HOM HEIOCPEICTBEHHOM YYaCTHH MPEToaBaTelis, OCTABIISIONIEM BEAYIIYIO POJIb B KOHTPOJIE 32 pabOTOM
CTYJICHTOB).

Dopmbl camocmoamenvbHol pabomyl CIEUAATUCTOB pazHooOpa3Hbl. OHU BKIIOYAIOT B CeOsl U3Y-

YeHHe y4eOHOM, HayuyHOH W METOAMYECKON JTUTepaTyphl, MaTePHAIIOB MEPUOIUUYSCKUX H3AAHUN C MPH-

BJICYCHUEM DJIEKTPOHHBIX CPENICTB OPUIIMATBLHOM, CTATUCTUYECKOM, TIEPUOUIECKON U HaydHOU MH)OP-
MalluH.

B nmporecce n3yueHuss TUCIUILUIUHBI «XUMUs» criennanuctamu crenuanbHocTi 08.05.02 ocnosHubi-

MU 8UOAMU CAMOCIOSIMENbHOU pa6ombz SABJIAKOTCA:

- IOJIFOTOBKA K ay/IUTOPHBIM 3aHATUSIM (JIEKIUSAM U MPAKTUYECKUM 3aHITUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsITeNbHAsl paboTa HaJ OTIEIHHBIMA TEMaMHU y4eOHOW TUCIUILUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATHIECKUM TJIAHOM;

- IOJATOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA MPENojAaBaTeb M3JaraeT M pa3bsACHAET OCHOBHBbIE, Hambosee
CIIOKHBIE TOHSTHUS TEMBI, a TAK)Ke CBS3aHHBbIE C HUMH TEOPETUYECKHE U MPaKTHUUECKUE TPOOIEMBbI, JaeT
PEKOMEH/1allii Ha BBIMOJIHEHNE CAMOCTOSITENIbHOM pabOTHI.

B xone nexiuii 00y4arommuMcs peKOMEHTyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpeAeTeHUS OHITHIA, (POPMYITHPOBKY 3aKOHOB M MX MaTEMaTUYECKOE
BBIPA)KECHHE, MOJO0KEHUS, PACKPBIBAIOIINE CONECPKAHUE TE€X WM MHBIX SBJICHHM M IPOLECCOB, HAyYHbIE
BBIBOJIBI U ITPAKTUYECKUE PEKOMEHAALMH 10 UX TPUMEHEHUIO;

- 3aJ1aBaTh MPENOJABATEI0 YTOUHSIONIME BOIPOCH! C LIENIBIO YSICHEHUS TEOPETHUYECKUX IOJIOXKE-
HUM, pa3pelIeHNs CIIOPHBIX CUTYalUH.
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B pabounx KOHCIEKTax KeNaTeNbHO OCTABJATH MOJS, Ha KOTOPHIX BO BHEAYTUTOPHOE BPEMS
MOKHO C/IeJIaTh MOMETKH U3 y4eOHO-METOJUYECKOro 0OecreyeH s Al CaMOCTOSITEIbHON paboThl 00Y-
YaroIIMUXCs, JOIMOJIHAIOIIEr0 Marepual MPOCIyIIaHHOW JIEKIMH, a TAaKKe IOMETKH, NOJYEPKHUBAIOIINE
0CO0YIO0 B&KHOCTh T€X MJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jsis ycnemHoro oBiIaieHusl KypcoM He0OXOMMO MOCeHaTh BCe JICKINH, TaK KaK TeMaTHYeCKUi
MaTepuaj B3auMOCBA3aH MeXy co0oil. B cioyuasx mpomycka 3aHATUS CTYACHTY HEOOXOIMMO CaMOCTOS-
TEJIbHO U3YYUTh MAaTepUall U OTBETUTh Ha KOHTPOJBHBIE BOIIPOCHI 10 MPOIYILEHHON TEME BO BPEMsI UH-
JUBUTyaJIbHBIX KOHCYJIbTALUI.

JlaboparopHble 3aHITHS — 3TO aKTUBHAs Gopma yueOHoro mporecca. [Ipu moaroroske k gabopa-
TOPHBIM 3aHATHUSIM OOy4aroueMycss HEOOXOJUMO M3YyYUTh OCHOBHYIO JIMTEPATYpPY, O3HAKOMHUTCS C JO-
IIOJIHUTENIBHON JIMTEPATypOi, ydeCTb PEKOMEHJAIMH IIpenogaBaTess. TeMbl TEOPETUUECKOTIO CoAepxKa-
HUS TPENIoiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkiaeHus. boibiias yacTb TeM AMCHMILIMHBI HOCHUT
[IPaKTUYECKUM XapakTep, T.€. MPEIoJaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHaJIN3 PAKTUYECKUX CUTYyaIUil.

BaxHoii yacThi0 CaMOCTOSATEIBHON PaOOTHI SBIAETCS UYTCHHE y4eOHOW M HAyYHOH JIMTEepaTyphl.
OcHoBHast GyHKIUS YUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAHHI, YMEHUH U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOCHBI OYAYIIMMH CIIEIIMATICTAMH T10 TAHHOW TUCIUIIIMHE.

Omnpoc no Teme 1abopaTtopHoil pabOThl MPEACTABISIET COOON OTBETHI HA MOCTABIEHHBIE BOIIPOCHI
nepes J1abopaTopHOM paboTol U mocie e€ BhIoJIHeHUs. M3mokeHne B MMCbMEHHOM BHUJE PE3YJbTAaTOB
SKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PEIIeHHE 3aJauu 1o omnpenenaeHHoi teme. CoaepxaHue
MHJUBUAYAJIBHBIX BOIIPOCOB IO TEMaM JIAOOPaTOPHBIX pabOT OPUEHTHPOBAHO HA MOJATOTOBKY CIIELMAIIU-
CTOB 10 OCHOBHBIM BOIPOCaM Kypca. Y POBEHb BBINOJIHEHHUS MO3BOJISET MPENOAABATENSIM CYAUTh O XOIE
CaMOCTOSITENIbHOM pabOThl CHIEIMAIMCTOB B MEKCECCUOHHBIN MEPHOJ U O CTENIEHU MX MOATOTOBKH K dK3a-
MEHY.

[TonroroBka K sK3aMeHY MPEIOJIaraer:

- N3y4€HHE OCHOBHOM U JOTIOJIHUTEIBbHOU JIUTEPATYPHI;

- U3y4YEHNE KOHCIIEKTOB JIEKIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIBHBIX ONpPOCax.

9. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIl, HCIOJIb3YEeMbIX
IPH OCYLIECTBJICHHH 00Pa30BaTeJILHOIO NpoLecca Mo JUCHHUILIHHE

Jljig yCcHenHoro OBjaAeHUs AUCUUIIIIMHON UCTIONB3YIOTCA CIIEAYIOne UHPOPMAIIMOHHbIE TeX-
HOJIOTHH O0yUYEeHHMS:

e [lpu mpoBeneHNH JEKIMH HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixog Ha mnpodecCHOHANbHBIE CANTHI, HCHOJIB30BAHHE BHCOMATEPUATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

* JlaboparopHble 3aHATHS 10 JIUCLMIUIMHE MPOBOJATCS B CIEUUAIN3UPOBAHHON y4deOHOU
ayJAUTOPHUH.

JlaGopaTopHble 3aHATHS MO TUCHUIUIMHE MPOBOJATCS C UCIOIb30BaHUE PA3IMYHOTO JIAOOPATOP-
HOT0 00OpyJIOBaHUS, a TaKKe Ha Ja0OpaTOPHBIX CTeHAax-ycTaHoBKax. Ha 3anstuu oOydvaromuiics 3Ha-
KOMHUTCA C (U3UKO-XMMHYECKMMHM METOJaMM aHallu3a OOBEKTOB OKpY’Kalolled cpeibl, paboTod u
YCTPOMCTBOM IbUIE Ta3004YUCTHOTO 00OPYI0OBAaHUS U MPUOOPOB, UCIIOJIB3YEMBIX NPU UCCIETOBAaHUU 00b-
€KTOB OKpYXaroIllel Cpe/ibl, YUUTCS TOTOBUThH CTaHAPTHBIE PACTBOPHI, CTPOUTH KaTHMOPOBOUHBIE rpadu-
KH 1 T.II.

B mponecce u3yueHHs] TUCHMIUIMHBI YY€OHBIMH ILETSMH SIBIISIOTCS TEPBHYHOE BOCIPHUSATHE
y4eOHON MH(POPMAIIMK O TEOPETUIECKUX OCHOBAaX M MPHUHIUIIAX PaOOTHI C JOKYMEHTaMH (KapThl, TUIAHBHI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TaKKe CTPYKTYPHPOBAHUE MOJTYYCHHBIX 3HAHUH H
pa3BUTHE MHTEUIEKTYAIbHBIX YMEHUMN, OPUEHTUPOBAHHBIX HAa CIIOCOOBI AESTEIbHOCTH PEPOTyKTUBHOTO
xapakTepa. [TocpencTBOM HCIIONB30BaHUS ATUX HHTEIUICKTYaJIbHBIX YMEHHUH JOCTHTalOTCsl y3HAaBaHUE
paHee yCBOEGHHOTO MaTepuaja B HOBBIX CHUTYyallUsX, IPUMEHEHHE aOCTPaKTHOTO 3HAaHUS B KOHKPETHBIX
CUTYyalHsX.
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JUisi MOCTHMXKEHUs ATHUX LeNel HCIOJIb3YIOTCS B OCHOBHOM TPaJWIMOHHBIE MH()OPMATHUBHO-
Pa3BUBAIOIIME TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COUYETAHWsSI MACCUBHBIX (OpM (JIEKIHs, Ja-
0opaTopHOE 3aHITHE, KOHCYJIBTAIUS, CAMOCTOSATENbHAS pabd0oTa) U PENPOIYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBATENBFHOE M3JIOKEHUE Y4eOHOW WH(POPMAILIUU, 00BICHUTEIBHO-MIUTFOCTPATUBHOE H3JIOKCHHE)
U 1a00paTOPHO-MIPAKTUIECKUX METOI0B 00yUeHH (BBIOJIHEHHE Kelc-3aaHni, pacueT 3KOOHO3aIIUTHO-
ro 000py/IOBaHMS ).

YHuBepcuTeT odecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrPaMMHOI0 obecriede-
HUS:

®  CEeMEelCTBO KOMMEPYECKHX OINEPalMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHbIi nakeT npuaokeruit Microsoft Office;

e [porpamMMHasi CHCTEMa JUIsi OOHApY)KEHUsI TEKCTOBBIX 3aMMCTBOBAHHMU B y4EOHBIX M HAYYHBIX
paborax «AHTHILUTaruat.BY3y;

® BYX- M TpEXMEpHAas CHCTEMa aBTOMAaTU3MPOBAHHOTO MMPOEKTUPOBaHUs 1 yepueHust AutoCAD.

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HEOOX0IMMON 15l OCyleCTBJIEHUSsI
00pa30BaTeJILHOr0 MPOIEcca MO TUCIUNIHHE

Peanuzarnus yaeOHOTO Mmporiecca OCYyIECTBISETCS B CIICHUABHBIX YY€OHBIX ayJTUTOPUSIX YHUBEP-
CUTETA JIJISl IPOBEJICHUS 3aHITHI JIEKIIMOHHOTO THIA, TA0OPATOPHBIX 3aHSATUH, TPYIIOBBIX U UHIAUBUIY-
AIBHBIX KOHCYJIbTAIIMN, TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM aTTecTaluu. Bee ayuTopun yKOMILIEK-
TOBAHBI CHGHH&HHBHDOB&HHOﬁ M€6CJH)IO U TCXHUYCCKHMMHU CPCIACTBAMU 06yqu1/I$1, ClyXalliuMu JId
npeAcTaBieHUs ydeOHOoN wuH(opManuu Oonbinod ayauTopud. IIpu HEOOXOTUMOCTH O0O0yJaroITUMCS
MpeyIaraloTcs HabOphl IEMOHCTPAIMOHHOTO 000pYIOBaHUS U yU4eOHO-HATIISTHBIX MOCOOMA, oOecreyu-
BAOIME TEMATHYECCKUE UILTIOCTPALIUH.

CamocrosiTenbHast paboTa 00y4yaroIIMXcsl BBIIOIHAETCS B CIELMAIU3UPOBAHHON ayAUTOPUHU, KO-
Topas o0opynoBaHa ydeOHOW MeOeIbl0, KOMIBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO IOJKIIOYCHUS K
cetn «/HTEpHET» M OOECIeUeHUEM JIOCTYIAa B JIEKTPOHHYI0 WH()OPMAIMOHHO-00pa30BaTEIIBHYIO CPEy
YIIITY.

EcTh momenieHne A1 XpaHeHUs U MPOQPIIAKTHIECKOTO 00CITYy>)KUBAaHUS YI€OHOTO 000pyTIOBaHHUS.

TpeOoBanus Kk ayAnTOpUAM

HavnmMeHoBaHue crieliManbHBIX TOMEIICHUH OCHaIIEHHOCTh CIEIHATBHBIX TOMEIICHUH
Y IOMENISHHH JJIs1 CAMOCTOSTEIBHON paOOTHI Y TIOMENICHHUH 11 CAMOCTOSTENBHOM paboThI
Crobl, CTysbs, pabodee MeCTO, OCHAIIIEHHOE KOMITBIOTeE-
POM C BBIXOJIOM B ceThb VIHTEpHET W DIEKTPOHHYIO HH-
dbopmarmmonHy0o 00pa3oBaTEBHYI0 Cpeay, a TaKxKe:
9KpaH, MPOEKTOp, MapKepHas [0CKa, 2 CTelaxa I
KHUT, CTeHJI OXPaHbl TPY/Ja U TEXHUKH 0€301aCHOCTH.
YuebnHas maboparopusi I TPOBEICHUS JTa0OpaTOPHBIX
3aHATHH, OCHAIIEHHAs Ja00paTOPHBIMU CTOJIAMH H CTYJTb-
[Tomemienue 1yist 1aGOPaTOPHBIX 3aHITUI sIMH, WKadaMHu Ui XpaHEHUs] pEakKTHBOB, J1a00paTOPHBI-
MU YCTaHOBKAaMH, KOMIUIEKT Y4eOHO-HATIISIHBIX MaTepH-
aJI0B XMMUYECKOM NOCYA0M U pEaKTUBAMHU.
[lomerieHus U1 caMOCTOSTEIBHOM PabOThI Cronbl, CTynbs, 3KpaH, mpoektop. PaGoume mecra cTy-
JCHTOB, OCHAILlEHbl KOMIIBIOTEPAMU C BBIXOJOM B CETb
HHTEepHET U 3JEKTPOHHYI0 HHPOPMAIMOHHYIO 00pa3oBa-
TENBHYIO CPEeny.
[lomemmenune ans xpaneHus u npodwmiaktuue- | PacxomHele mMarepuansl It peMOHTa W OOCTYKMBaHUS
CKOT'0 00CITYXKMBaHUs y4eOHOT0 000pyIoBaHusl | TEXHUKH. MecTa AJisi XpaHeHHs1 000pyAOBaHHUs

[lomemnienune i IEKIMOHHBIX U MTPAKTHYECKAX
3aHATUH, TPYNIOBBIX U WHAWBHIYAJIBHBIX KOH-
CyJbTallMH, TEKyLIEH M MpPOMEKYTOYHOM arTe-
CTaLlUH.
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