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1. O01mue moj10KeHu s

Jucuuniauna « XuMus» OTHOCHTCS K 670Ky b1 yuebHOro miana, BXOAAIIETO B COCTaB 00pa3oBaTeIbHOM
nporpamMmsl Beiciiero oopazoBanus 35.03.02 — "TexHOI0THS J1€CO3arOTOBUTEILHBIX U JepeBonepepada-
THIBAIOIIUX TPOU3BOJACTB" (Mpodmitb - IHKeHepHOE J1eJ10 B JIECONPOMBIIIIICHHOM KOMIUIEKCE).

HopmaTuBHO-MeToguuecKol 6a3oli ana paspaboTku paboueii nporpamMmmbl yuebHOM aucumnanHbl ' T€XHOJI0TUS ne-
CO3aroToBUTE/IbHBIX M AepeBonepepabaTbiBaOLWNX NPOU3BOACTB asnsioTca:

— @enepanbHblii 3akoH "O0 obpa3oBanun B Poccuiickoit deneparyn”, yrBepKIeHHBIH MPHUKA30M
Muno6praayku PO Ne 273-D3 ot 29.12.2012;

— Ilpuka3 Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep:KIeHUN OPsIIKA OpraHU3alUU |
OCYILIECTBICHUST 00pa30BaTeNbHOM AeATeIbHOCTH M0 00pa30BaTeIbHBIM MPOrpaMMaM BBICIIET0 00pa3o-
BaHUs - porpammam OakajgaBpHara, IporpaMmam CIEeLHAIUTETA, IPOrpaMMaM MarucTparypahl.

— Ilpukaz MunucrepcTBa Tpyaa U counanbHou 3amuThl oT 21.12.2015 1. Ne 1050u «O6 yTBepxkae-
HUU TpodeccroHanbHoro cranmapra 23.043 “CrnenuanucT-TeXHOJIOr JIepeBO0OpadaThIBAIOIIUX U Me-
OCIIbHBIX MPOU3BOJICTB”

— Ilpuka3z MunucrepcTBa Tpyaa u counaabHou 3amuThl oT 7.04.2015 r. Ne 220nH 23.038 “Pa3pabot-
Ka U BBIOOP TEXHOJIOTHYECKUX MPOIIECCOB MEXaHUYECKOM 00pabOTKH 3ar0TOBOK U JieTalieil U3 APEeBECHBIX
MaTepuajoB B IPOU3BOJCTBE Mebenn”

— Ilpuka3z MunucrepctBa Tpyaa u couranbHoi 3ammthl oT 30.08.2015 r. Ne 5661 14.012 "Unxenep
IO JIECOIOJIb30BAHUIO"

— @enepalbHbIl TOCYIapCTBEHHBIM 00pa3oBaTeibHbIA cTaHAapT Bbiciiero oOpazoBaHus (PI'OC
BO) no namnpasnenuto noarotoBku 35.03.02 — "TexHo0THs J1eCO3arOTOBUTENBHBIX U JIepeBorepepada-
TBHIBAIOIIUX MPOU3BOACTB" (mpodwmib - MHKXEHepHOe JeN0 B JIECONPOMBIIIIICHHOM Komiuiekce) PO Ne
698 o1 26.07.2017

— YueOHble TUTaHBI 00Pa30BaTENFHON MPOTPaMMBI BRICHIETO 0Opa3oBaHus HampasieHus 35.03.02 —
"TexHOJOTr sl JIeCO3arOTOBUTENIBHBIX U JepeBoIepepadaTbIBaloUX Mpou3BoAcTB" (mpoduis - MHxe-
HEpHOE JIEJI0 B JIECOIPOMBIIIJIEHHOM KOMILJIEKCE) MOATOTOBKH 0aKajlaBpOB 10 OYHOM U 3a04HOU popmam
00yuenust, oq00peHHbIe YueHbiM coBeToM YIJITY (mporokon Ne6 ot 20.06.2019).

OoOyuenue o obpaszoparenbHOi mporpamme 35.03.02 — "TexHONOTHS J1€CO3arOTOBUTEIBHBIX U JIepe-
BOINepepadaThIBAONIUX MPOU3BOACTB" (Mpoduib - MHXeHepHOoe eN10 B JIECONPOMBIIIIIEHHOM KOMILIEK-
C€) OCYIIECTBIISICTCS] HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00YUYeHHUsI N0 TUCHHUIINHE, COOTHECEHHBIX
¢ INIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOTrPaMMBbI

[TnanupyemMbIMH pe3yibTaTaMu O0yYeHHs MO JAUCIUIUIMHE SBISIOTCS 3HAHUSA, YMEHUS, BIaICHUS
W/WIH OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMM U obecrie-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MIPOTrPaMMBbI B IIEJIOM.

Leab ocBOeHUsI IMCHUIJIMHBI TTOJTy4YeHHE 0Aa30BBIX 3HAHUHU MO OOIIMM 3aKOHAM XUMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOECHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEeopraHuye-
CKHX BEIIECTB U X BO3MOKHOTO aHAJIM3a U MCIIOJIb30BaHMsI IIPU PEIICHUH 3a]1a4 MPOopeCcCHOHANIbHOM Jie-
ATEIBHOCTH.

3agaum IMCHUILIMHBI:

— J1aTh IPEJCTABIEHNE O CTPOCHUM BELIECTB, UX CBOMCTBAX M BO3MOYKHBIX B3aMMOJECHCTBUAX, KaK
MeX1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BELIECTBAMH;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMH, UX IPOSBICHUS B IPUPOAE C TOUKU
3pEHMsI BAKHOCTH OLICHKH JIECHBIX PECYPCOB (IIPUPOCT M MOTEPsI OMOMACCHI, COIYTCTBYIOIIMX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— I0Ka3aTh BO3MOKHOCTb IIPOTHO3UPOBAHUS U YIPABJICHUS IPOTEKAHNEM XUMHUYECKUX PEaKLUi;

— YIIeNUTh BHUMaHHUE PEIICHUIO TUIIOBBIX 3a/1a4, IPUMEHUMBIX K MPO(HEeCCHOHAIBHON JIeTebHO-
CTH;



— pa3BUTh HABBIKA pabOTHI C XMMHYECKHMMH BEIIECTBAMHU, XMMUYECKON MOCYNOH, mpubopamMu u

o0opyI0BaHUEM;

— €O034aTh HAyYHO-TIPAKTUYECKYI0 OCHOBY Ul M3y4YCHHs AUCHUILUIUH MPOPeCcCHOHATHHON

HaIIpaBJICHHOCTHU

IIponecc u3yyeHuss JTUCHHUILUIMHBI HANIPABJeH Ha (pOpMHpOBaHHe ciaeaylmmx odmenpodec-

CHOHAJIBbHbIX KOMHCTCHHHﬁ:

OIIK-1 criocobeH pemaTh TUMOBBIC 3a/1a4l TPO(ECCHOHATBHON IEATEIPHOCTH Ha OCHOBE 3HAHUN OCHOB-

HBIX 3aKOHOB

MAaTEMAaTHYCCKUX U

C€CTECTBCHHBIX HAYK

KOMMyHI/IKaI_II/IOHHbIX TGXHOJIOI‘I/II?I.
B pe3yabTare u3ydyeHusi AMCHUNIMHBI 00YYAIO M CS T0JIKEH:

3HATb:

C IpUMEHEHHEM HH(OPMAIMOHHO-

— OCHOBHBIC 3aKOHbI XUMHH, BBI60p YCJ'IOBI/Iﬁ 1 BO3MOJXHOCTH yIpaBJICHUS HAIIPABJICHHUEM IIPOTEC-
KaHusg XUMHYCCKHUX peaKuHﬁ, XUMHIO OCHOBHBIX 3JICMCHTOB M KJIACCOB HECOPTraHWMYCCKUX BCHICCTB, MCTO-
Abl UX TIOJIYUCHUA, (bHBH‘leCKI/IC M XMMHYECKHE CBOMCTBA IPOCTBIX M CJIOXHBIX HCOPIraHHUYCCKHX BC-
IIECTB, a4 TAKKC MCTOAbI aHaJIn3a U KOHTPOJIA.

yMeThb:

— HPUMCHATH OCHOBHBLIC 3aKOHBI M 3aKOHOMCPHOCTHU MPOTCKAHWA XHUMHWYCCKHUX MPOHCCCOB IJIA
IUIAHUPOBAHUSA U IMIPOBCACHUSA TCOPCTHUUCCKOI'O U IMPAKTUYCCKOI'O MCCIICOAOBAHUA, 4 TAKIKC O6pa6aTbIBaTb

MOJTyYCHHBIC PE3YIIbTATHI.
BJIa/1eTh:

— HaBBIKAMH MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, B3BEIIMBAHUS, TPUTOTOBJICHHS PACTBOPOB
U3 BEIIECTB Pa3IMYHOIO arperaTHOro COCTOSIHUS, aHallM3a MOJIyYeHHBIX BEIIECTB U PACTBOPOB, OINpeje-
JICHUS U U3MEPEHUsS Pa3IMYHBIX (PU3NKO-XMMUYCCKUX CBOWMCTB BEIECTB IMPU PEIICHUH THUITOBBIX 3a/1a4
npodeccuoHaNbHOM e TENbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jannast yyeOHasi JUCIHMIUIMHA OTHOCUTCS K 0Os3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW YacTH, YTO
o3HayaeT (OpPMHUPOBAHKE B Tpoliecce o0yueHus y OakajiaBpa OCHOBHBIX OOIIENpPO(ECCHOHAIBHBIX 3HA-
HUN ¥ KOMIIETEHIIUI B paMKax BHIOpaHHOTO MPOduIIs.

OcBoeHMe JaHHOW JUCHUIUIMHBI ABISETCS HEOOXOJUMON OCHOBOM JIJIsl MOCEIYIOLIEr0 N3yUeHUs
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaIM(HUKAIIMOHHON paObOTHI.
Ilepeuensv obecneyusaowux, COnymcmsyrowux u 0becneuusaemvlx OUCYUNIUH

MbILTEHHbIX npe,u,npwﬂmﬁ

O06ecnieynBaroIe ConyTcTByIoUye Ob6ecrieynBaemble
MaTemaTuKa dun3KMKa dKonorusa
NHudopmaTtmka dnekTpoobopyaoBaHMe Npo- CneunanbHble pasaenbl MaTeMaTUKN

NHbopmMaLMOHHbIe TEXHONO-
rmm B npodeccnoHanbHoM
OeATeNbHOCTH

HauepTtaTenbHaa reomeTpuma u
WHXXeHepHan rpaduka

TeopeTnyeckaa mexaHuKa

JpesecnHoBeaeHME N nec-
HO€E TOBapoBegeHue

KomnneKkcHoe ncrnonb3oBaHue
ApeBeCUHbI

dusnka ApeBeCUHbl

ConpoTtnsneHne matepmnanos

MpuKknagHaa mexaHuKa

YyebHasn npaKkTuka (TexHonormye-
CKan (MpOeKTHO-TexHoorn4Yeckasn))

NHbopmaumnoHHoe obecne-
YyeHue B yNpaBNeHUN Npous-
BOACTBOM 3aroTOBKM M nepe-
paboTKM ApeBecUHbl

ABTOMATM3aLMA NPOUN3BOS-
CTBEHHbIX NPOL,ECCOB

Mpon3BoaCcTBEHHAA NPAKTUKA (Tex-
HO/MIOrMYecKas (MPOeKTHO-
TexHonormyecKkas))

Xnmumsa

Mpoun3BoACTBEHHAA NPAKTMKa
(npeagmnnomHan)




MNoaroToBKa K caave u caaya rocy-
[APCTBEHHOrO 3K3aMeHa

JlecHas Takcauma

fMppo-nHeBMONpPUBOL,

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0Yy4aromieMycsi CUCTEMHOE IPEICTABICHHE O KOMIUICKCE
n3ydaeMbIX TUCHUILIMH B cooTBeTcTBHM ¢ PI'OC BO, uto obecneunBaeT TpeOyeMbIii TEOPETUUYECKUMA
YPOBEHB U MPAKTUUYECKYIO HAPABICHHOCTh B CUCTEME O0y4eHUsS U OYAYIIeH esATeTbHOCTH BBITYCKHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJMYeCTBA aKaJeMUYeCKHX YacOB,
BblJIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alouuxcs ¢ npenojaaBaresjiemM

(mo BuAaM yueOHBIX 3aHATHII) 1 HA CAMOCTOATE/ILHYIO Pa00Ty 00y4arommXxcs

OO61ast TpyI0eMKOCTh JTUCIUATIIMHBI

But yae6Hoii paboTs: Bcero akajeMHueCKHX 4acoB
ouHas opma 3ao04Has popma

KonTakTHas padora c npenojaaBarejiemM™: 52,35 10,35
nekryu (J1) 18 2
npaktuueckue 3anstus (113) - -
nabopartopnbie padboTsl (JIP) 34 8
WHBIC BHJIbI KOHTAKTHOU pabOTHI 0,35 0,35
CamocrosiTesibHasi padoTa 00y4alOIIUXCH: 91,65 133,65
M3Y4YEeHHE TEOPETHUECKOro Kypca 22 45
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 34 80
IIOATOTOBKA K NPOMEKYTOYHON aTTECTAllUN 35,65 8,65
Bua npomexKyTo4HO# aTTecTaliu: IK3aMeH IK3aMeH
O01asi TPy/10€eMKOCTh 4/144

*KoHTakTHast paboTa oOydarommxcs C MperojaBaTesieM, B TOM YHCIIE ¢ MPUMEHEHHEM JHCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIMOHHOTO THIA, ¥ (MIM) 3aHATHS CEMHHAPCKOTO THUIIA, JaOOpAaTOPHBIE 3aHATHS, U (VIIH)
IPYINIIOBBIE KOHCYJIbTANH, W (WIN) WHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ MpenojaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTrectanui. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUeOHOH AEATEIbHOCTH, TIPEY-
CMaTpHBAIOIIE IPYNIOBYI0 H HHIMBHIYAIBHYIO pad0Ty 00yJaromuxcs ¢ npernoaBareseM. Yacsl KOHTaKTHOH paboTHI orpe-
nenstorcs [lonoskeHueMm 00 opraHu3anyy ¥ MIPOBEACHUN KOHTAaKTHOH paboThI MpH peaan3anuy 00pa3oBaTeIbHBIX IPOTPaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITVY ot 25 despains 2020 roza.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB

5.1. TpynoeMkocTh pa3aesioB THCHUNIHHbI

o4yHas popma o0OyueHust

Bcero
Ne . | CamocTosITeNIbHAS
HaunmeHnoBanue pa3nena quCIUIIMHBI JI I13 | JIP | KOHTaKTHOH
/T paborta
paboThI
1 | BBeaenue B Kypc
11 BBeneHnre m OCHOBHBIC TIOHSTHS U OTIpe- 1 1 5
) IeIIeHUS
1.2 | dynnamMeHTaIbHBIC 3aKOHBI XUMUAN 1 - 4 5) 4
OcCHOBHBIE KJIaCCHl HEOPTaHUYECKUX CO-
1.3 | exunenuii. Xumus snemenToB. CBolicTBa 2 - 4 6 14
BaXXHEUINNX COCITUHCHUN.
2 | CTpoeHue BenecTBa
CtpoeHue aToMa U IepUOIUYECKas CHU- 5 ) 4 6 6
cTeMa XUMHUYECKHUX DJIEMEHTOB




Bcero

No . | CamocTosiTenbHast
HaumeHnoBanue pazzena quCHUIIUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboThI
J.M.Menneneena. I[loHsTHE 0 XUMHUUYECKOM
CBSI3H.
3 BBeneHue B TeOpuI0 XMMHUYECKHUX MPOLECCOB
3.1 | DHepreTuka XMMHYECKUX MPOIECCOB 2 - - 2 2
32 CKOpOCTh XUMHYECKHUX PEAKIHA U XHUMHU- 5 ) 4 6 4
YECKOE PaBHOBECHE
3.3 | PactBopsI 4 - 12 16 16
4 DJIEKTPOXHMHYECKH e PO ecChl
41 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE Pe- 5 ) 4 5 4
aKIUU
["asibBaHUYECKHE AIEMEHTHI. DIIEKTPOIU3
4.2 | pacTBOpOB U paciiaBoB. Koppo3us me- 2 - 2 4 4
TAJUI0B. BOmpock! 3kon0rum.
HToro no pasgenam: 18 - 34 52 56
[TpomMexyTodHast aTTeCTalus X X X 0,35 35,65
Bcero 144
3ao4yHasi popma 00yUeHus1
Bcero
No . | CamocTosiTenbHast
HaunmenoBanue paznena quCHUILTMHBI JI | I13 | JIP | kOHTaKTHOI
/11 pabora
palboThI
1 | BBeneHue B Kypc
11 BBenenve u OCHOBHBIC TIOHSITHS U OTIpeie- i i i 3
JICHUS
1.2 | dynnameHTanbHbIC 3aKOHBI XUMUN 1 - 1 14
OcCHOBHBIE KJTaCChl HEOPTAHHUYECKUX CO-
1.3 | enqunennii. Xumust aneMeHToB. CBOMCTBA - 4 4 24
BOXHEHUIITNX COEeTUHCHUIA.
2 | CTpoenmue BemecTBa
CtpoeHue aToMa U IepUOANYECKasi CUCTEMA
XUMHYECKHUX 3neMeHTOB J[.M.MeHaeneena. - - - 10
[ToHsITHE O XMMUYECKOM CBA3H.
3 | BBeneHue B TeOpHI0 XMMHYECKHX MPOIECCOB
3.1 | DHepreTnka XUMHUYECKHUX TIPOIECCOB - - - 6
32 CKOpOCTh XUMHYECKUX PEAKIUH U XUMHYE- | i i 14
CKO€ paBHOBECHE
3.3 | PactBopHI 1 4 5 32
4 DJIeKTPOXMMHUYECKHE MPOLECChI
41 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEaK- i i i 12
017041
["anipBaHWYECKHE PTIEMEHTHI. DIIEKTPOIIU3
4.2 | pactBOpOB U paciiaBoB. Koppo3us metai- - - - 10
J10B. Bonpockl sko0rNm.
HToro no pasnenam: 2 - 8 10 125
[TpomexyTouHas arTecTanus X | X X 0,35 8,65
Bcero 144

5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOI0 THIIA




Pa3nen 1. BBenenue B kypce

1.1 Bgeoerue u ochoBHble NOHAMUS U ONpedeneHUs.

[TpenMer u 3aauu XUMUM, €€ MPAKTUYECKOE 3HaUEHUE. XUMUS U MTPOOJIEMbI COBPEMEHHOM HAYKU
u obmectBa. Ponb XuMHM B Ppa3BUTHH JIECOXMMHUYECKOTO KoMiuiekca Poccuiickoit ®enepanuu.
Opranuzanus caMoCTOSITeIbHON pabOThI IO KypCy oOIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHusi macchl U 3Hepruu. llepuoanuHocTh. 3akoH coxpaHeHus 3apsiia. OCHOBHbBIC
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccobl HeopeaHuyeckux coeOuHeHul

Oxcuipl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. Kommekchble coeaunenus. OrnpeneneHue,
HOMEHKJIATYpa.

CBolicTBa Ba)KHEUIIMX COCTMHEHUH 3yeMeHTOB. Haxoxkmenue anemeHTOB B mpupome. CriocoObl
nosyueHust. CBOMCTBA M IPUMEHEHHE.

Pa3zgea 2. Ctpoenue BenecTBa

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

OcHoBHbIE MOHATUS O CTpoeHuH atoMma. [loHsTue o kBaHTaX. OCHOBHBIC TOJOXKEHHS KBAaHTOBOM
MEXaHHUKH. DJIEKTPOHHOE 00JaKo, OpOWTamb, KBAHTOBBIC 4YHCia. [lOpSIOK 3alONHEHUS AIICKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbIIIEH sHepruu, mnpaBuiao XyHna, npuHiui [laymu, npasuno Kineukosckoro,
3aKOH AJIEKTPOHHOM CHMMETpHH, 3aKkoH Mo3miu. [IpaBusia mocTpOeHHs YETHBIX M HEUETHBIX PSIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anemenTsL. [lepromuyecKie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHsl HOHU3AIIUH,
CPOJICTBO K DJIEKTPOHY, SJEKTPOOTPULIATEILHOCTh, ATOMHBIE M MIOHHBIE PAINYChl, CTETICHb OKUCIICHHUS.

2.2 Xumuueckas cés3b U CMmpoeHue npocmlx MOJEeKY

XuMu4ecKasi CBsI3b: BUIBI, METOAbI onucanus. OCHOBHBIC XapaKTEPUCTUKH XHUMUYECKOW CBS3H:
JUIMHA, HAIIPaBJICHHOCTh, MPOYHOCTh. KoBaneHTHast CBsA3b. MeTO/ BaJCHTHBIX CBS3€H: HACHIIIIAEMOCTh U
HaIpPaBJIEHHOCTh CBSI3M, KPATHOCTH CBSI3H, MOJIIPU3yeMOCTh. ['mOpuauszanus. MoHHas CBs3b: dHEprus
WOHHOM CBSI3U, TOJIAPU3ALMS HMOHOB, MOJSPHOCTh U MOJSIPU3YEMOCTh CBs3U. CTpOEHHE BEIIECTB B
KOHJICHCUPOBAaHHOM COCTOSTHUU.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHX MIPOLECCOB

3.1 DHepzemuka xumuiuecKux npoyeccos

BuyTtpenHnss sHeprus u sHTanbnud. TerioBele 3 (eKTsl pa3nuuHbIX IpoueccoB. 3akoH ['ecca u
CIIEICTBUS U3 Hero BbITekaroue. CTanaapTHas Temiora oopasosanus. [lonarue o6 suTponuu. M3mene-
HUE SHTPOIUU B pa3iMuHbIX npoueccax. [lonstue o0 sneprun I'm66ca u e€ U3MeHeHUH Kak Mepbl peak-
LIUOHHOW CIIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyecKoe pasHogecue

CKOpOCTh peakliii B TOMOTE€HHBIX U F€TEPOreHHbIX cucTeMax. MaKkTopsl, BAMSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTMBUpOBaHHOM KomIuiekce. HeoOpaTtumbie u oOpaTuMble Mpolecchl. XUMUye-
ckoe paBHoBecHue. KoncranTa pasHoBecus. [Ipuniun Jle-Ilatense.

3.3 Pacmeopui

OO6ume mnoHsATHS O pactBopax. Jlpyrume nucnepcHble cucteMbl. OcOOEHHOCTH BOJABI Kak
pactBopuTtensa. O6pazoBanue pactBopoB. PacTBopumMocTh BemiecTB. TepMoXuMHUYECKHE MPOLECCHl MPU
pactBopeHnH. CriocoOb!I BEIpaXKEHUSI KOHIIEHTPALIIH.

Paz6aBieHHbIe pacTBOPHI HEAIEKTPOIUTOB. MneanbpHble pacTBOphl. KoymmuraTuBHBIE CBOMCTBA
pacTBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB 3JIEKTPOJUTOB. NOHHOE mpou3BeneHue Bojbl. BomopoaHsbiil moka-
3arenb pH. CuiibHBIE U citabble IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconmanuu. 3akoH paszdasiie-
Hust OctBanibaa. MMoHHbIe peakiuy.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTH. KonyecTBEHHOE oOlMcaHue
PaBHOBECHUI B pacTBOpax AJIEKTPOIUTOB. IIpuMeHeHMEe 3akoHA NEMCTBYIOIIMX MAcC K 3JIEKTPOJUTAM.
I'mnponus coneit. CTeneHb U KOHCTaHTa TMApoau3a. Jucconuanyst KOMIJIEKCHBIX COSIMHEHUH.

Knaccugukanus n xapakTepucTiKa XMMUYECKUX U (PU3MKO-XMMUYECKHUX METO/0B aHaIn3a. AHa-
JUTUYECKHUE PEAKIIUN HA NOHBI.



Pa3znea 4. diiekTpoXuMmu4yecKme MpPouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBIE NPOYECCHI

BaxxHeliline BOCCTAHOBUTENHM M OKHCIUTEIU. MeToAbl COCTABICHUS] YPABHEHUU OKHUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX peaklui. BiMsiHue cpeapl Ha XapakTep MPOTEKaHUs PEAKIUMI.

OKBUBAJICHT OKHCIIUTENS u BOCCTAHOBUTEJIS. Knaccudukanus
BOCCTAaHOBUTENbHBIX PEAKLUH.

['anibBaHMYECKUN 3JIEMEHT. OJEKTPOJHbIE MOTeHUMaIbl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
noteHuuansl. HarpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBHUTENILHBIX peakuuii. Xumus S, p, d, f-
METaJUIOB.

4.2 Dnexkmponus

DJIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Npouecc. KaToaHble 1 aHOJHBIE IPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJNEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIAMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIiTa METAIUIOB OT KOppo3uu. Bo-
MIPOCHI HKOJIOTUH.

OKHCJIIHNTCIIBHO-

5.3. Tembl 1 popMbI 3aHATHII CEMHUHAPCKOT0 TUIIA

Y4ueOHBIM IIAaHOM I10 JAUCHUIIIMHE IPEAYCMOTPCHBIL J'Ia60paTOpHLIC 3aHATUA

No HaunmenoBanue pazjiena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JTUCHUTITAHBI (MOTYJIsS) 3aHSTUS OYHOC | 3a04HOC
Pa3znen 1. BBenenue B kypc «O011as 1 Heopranuye-
nabopaTopHas
1 ckas xumus» (tema 1.1.-1.2. dyHnameHTalbHbIE 6 4 -
TIOHSTHS U 3aKOHBI XUMHUHU. 3aKOH YKBUBAJICHTOB. ) pabota
Paznen 1. BBenenue B kypc «O011as 1 Heopranuye-
o | CKasg XuMHD (tema: 1.3. OcHOBHBIE KJ1acChl HEOpra- naboparopHas 4 4
HUYECKHUX COEIUHEHUN. XUMUS dJIEMEHTOB. CBOM- pabota
CTBa BOKHEUIIIMX COCJTMHCHHIA.)
Pazgen 2. CtpoeHue BemiecTa
3 (tema: 2.1. CTpoeHue atomMa W MEPUOAUYECKAsT CH- nabopaTopHas 4 i
ctemMa xumudeckux nsnemeHtoB J[.M.Menneneesa. pabota
tema: 2.2. [loHsiTHE O XMMHUYECKOI CBSI3H.)
Pazgen 3. BeneHue B TEOpHI0O XUMHUYECKHUX MIPO-
1[ECCOB
. naboparopHas
4 | (rema: 3.1. DHepreTuka XHMHYECKUX TIIPOIECCOB. 6 4 -
Tema: 3.2. CKOpOCTh XUMHUYECKUX PEAKINNA U XUMH- pabota
yeckoe paBHoBecue. Karanutuueckue peakimm. )
Paznen 3. BBenenne B TEOPUI0O XMMHYECKHUX IMPO-
1L[ECCOB
5 | (tema: 3.3. PactBopnl. IlpuroTtoBiieHne pacTBOpPOB na60pgTopHa;1 4 4
3aIaHHOW KOHIIEHTPAllUM M3 BEIECTB Pa3IMYHOIO pabota
arperaTHoro COCTOSIHMSL. )
Paznen 3. BBenenwe B TEOPUI0O XMMHYECKHUX IMPO-
g | Lieccos nabopaTopHas 4 i
(trema: 3.3. PactBopbl. CusbHBIE U CiTa0bIE JIEKTPO- pabora
nuThl. IOHHBIE paBHOBECHSL.)
Pazgen 3. BBenenue B TEOpUI0O XUMHUYECKHUX MPO-
7 | weccos nabopaTopHas 4 i
. pabota
(tema: 3.3. PactBopsl. ['uaponus.)




No HanmenoBanue paszuena dopma npoBeieHus | L PYAOEMKOCTD, 4ac
- JTUCUUTLITAHBI (MOTYJIs1) 3aHATHS OHOC | 3a01HOC
Pa3nen 4. DnexTpoXxuMHUYECKUE TIPOLECCHI
nabopatopHas
8 | (tema: 4.1. OKHCIUTENHHO-BOCCTAHOBUTEIIBHBIEC Pe- AGoTa 4 -
aKI[MH.) p
Paznen 4. DneKTpOXMMHYECKHUE MPOLIECCHI
9 (rema: 4.2. TanpBaHUYECKUE SJICMEHTBI. DJICKTPOJIH3 naboparopHas 5
pacTBopoB U pacmiaBoB. Kopposus metaiios. Bo- paboTta
MPOCHI YKOJIOTHH. )
HTtoro: 34 8
5.4/letasiu3anus caMoCTOSITeIbHONH padoThI
o TpyrnoeMKoCTb,
No HaumenoBanue paznena Bun camocrosTensHoil pa- qac
- JTUCIUIUIAHBI (MOJTYJIS) OOTEI
OYyHas | 3a04Has
Paznen 1. BBenenue B kypc «O011ast u Heop- [ToaroroBka k onpocy
| | raHuuecKas XuMHs» (tema 1.1.-1.2. ®yHpa- 10 TeME JIabOpaTOPHOU pa- 6 17
MEHTAJIbHBIC IIOHSATHUS ¥ 3aKOHBI XUMHH. 3aKOH | OOTHI M 3AIIIUTE OTYETHBIX
SKBHBAJICHTOB.) MaTepUaIoB.
Paznen 1. Beenenue B kype «O01mast u Heopra- [ToaroroBka k onpocy
o | HHUMECKas XUMUL (rema: 1.3. OcHOBHBIC KJIac- | MO TeMe 1abopaTopHOH pa- 14 2o
CBbI HEOPTAHMYECKUX COSAMHCHHA. XUMUS dIIe- OOTBI U 3aIUTE OTYCTHBIX
MeHTOB. CBOWCTBA BaKHEHIIMX COCTMHEHHUIA.) MaTepUaJIOB.
Paznen 2. Ctpoenue BemecTa
[ToaroroBka k onpocy
(rema: 2.1. CTpoeHune aroma U NnepuoryecKas .
o TeMe JIabopaTopHOU pa-
3 | cucrema XUMUYECKIX JJICMEHTOB 6 10
OOTHI U 3aIIUTE OTUYETHBIX
J.M.Menneneepa. tema: 2.2. [lonarue o Xumu-
. MaTepUaoB.
YECKOM CBS3H.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKUX
IIPOLIECCOB [ToaroroBka k ompocy
4 (tema: 3.1. DHepreTuka XMMHYECKUX TIPOIEC- | IO TeMe JJabopaTopHO pa- 6 20
coB. Tema: 3.2. CKOPOCTh XMMHYECKHX peak- | OOThI U 3alUTe OTUYETHBIX
UM 1 XUMUYecKoe paBHoBecue. Karanutuue- MaTEpUAIIOB.
CKHE pEeaKIiu.)
Paznen 3. BBeneHue B TEOPHUIO XUMHYECKHX
[Toaroroska k onpocy
NPOTIECCOn o TeMe J1abopaTopHOH pa
5 | (tema: 3.3. PactBopsl. [IpuroroBienue pacTBo- patop P 6 12
. OOTHI U 3aIUTE OTYETHBIX
POB 33/IaHHOI KOHIIEHTPAIIMU U3 BEIIECTB pas-
MaTepHUaoB.
JUYHOTO arperaTHOro COCTOSTHUS.)
Paznen 3. BBeneHue B TEOPUI0 XUMHUYECKUX [ToaroroBka k ompocy
g | mpomeccos 0 TeMe J1abopaTOpHOH pa- 5 10
(rema: 3.3. PactBopel. CumnbHble W cnaOble | OOTHI U 3aIIUTE OTUYETHBIX
JIEKTPOJINTHI. VIOHHBIE paBHOBECHSI.) MaTepHUaJIOB.
[Toaroroska k onpocy
Paznen 3. BBemeHue B TEOpHUIO XUMHYECKHX N
0 TeMe JIabopaTOpPHOU pa-
7 | mpoueccoB 5 10
OOTHI U 3aIUTE OTYETHHIX
(tema: 3.3. PactBopsl. 'mapoinus.)
MaTEepUaJIOB.
Pa3znen 4. DiaexTpoXUMHUYECKHE TIPOLIECCHI IToaroroBka K onpocy
8 | (rema: 4.1. OkuCIUTENHHO- 0 TeMe JIabopaTOpHOU pa- 4 12
BOCCTAHOBUTEIIbHBIC PEAKIINH.) OOTHI U 3aIUTE OTYETHBIX

10




No HaumenoBanue paznena Bup camocrositenbHoM pa- prﬂojx:KOCTB’
B JTUCIUIUTAHBI (MOJTYJIS) 0O0THI
OYyHas | 3a04Has
MaTEpUAJIOB.
Paznen 4. D1eKTpOXUMHUYECKHE MPOLIECCHI [ToaroroBka k onpocy
9 (tema: 4.2. l'anpBaHUYECKUE 3JICMEHTBI. DJIeK- | TI0 TeMe JIabopaToOpHOi pa- 4 10
TPOJIN3 PAcTBOPOB U paciiiaBoB. Kopposus Me- | OOTHI U 3a1IUTE OTYETHBIX
TaJuI0B. Bompock! 3koorui.) MaTEpUAJIOB.
[ToaroroBka K MPOMEKYTOYHON aTTeCTalluu W3ydeHue 1eKIuOHHOTO
Marepuana, JUTepaTypHbIX
10 HMCTOYHHKOB B COOTBET- 35,65 8,65
CTBUM C TEMATUKOU
Hroro: 91,65 | 133,65
6. [lepevyeHb yueOHO-METOANYECKOT0 0O0ecieYeHU s M0 TUCUMILINHE
OcHOBHas1 M JONOJIHUTEIbHASA JUTEPATypa
No Ton
ABTOp, HAUMEHOBaHNE IIpumeuanue
n/ W30aHUS
OcHoBHasi yueOHasi IMTEepaTypa
1 | AxmeroB, H. C. Obmas u HeopraHudeckas XUMHs : Y4eOHUK IUIs
By30B / H. C. AxmeroB. — 12-e¢ m3x., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBII
Jlann, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT : dj1€ek- 2021 JOCTYI MPHU BXO-
TpoHHBIN // JlaHb : snekTpoHHO-OMOMHMoTeuHas cuctema. — URL: JIe TIO JIOTUHY U
https://e.lanbook.com/book/153910 napoiro*
Pexxum noctyna: s aBTopu3. MoJIb30BaTeNeil.
2 | Mudtraxosa, H.III. O0uias 1 HeopraHuyeckas XuMusi: yuebHoe T0-
cooue / H.ILI. Mudraxosa, T.II. [Terpora; mox pea. A.M. Kyzuero-
Ba; MuHucTepcTBO 00pazoBanus U Hayku Poccun, Kasanckuit Hanu- ITonHOTEKCTOBBIM
OHAJIbHBIA MCCIEAOBATEIbCKAN TEXHOJOTHYECKUA YHUBEPCHUTET. — 0017 | ACCTYI IpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tabmn., cxem., ui. — Pexxum aocty- JIe 110 JIOTUHY U
na: o MO/THCKE. — URL: napos™*
http://biblioclub.ru/index.php?page=book&id=560885 bubmmorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: S1IEKTPOHHBIH.
3 | [TaBnos, H.H. OOmas u Heopranuyeckass xumus: yuyeOnuk / H.H.
[TaBnoB. — 3-e u3m., uchp., gon. — Cankr-IlerepOypr: Jlanb, 2011. — [TomHOTEKCTOBBIN
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 351eKTpOHHBIN // Diek- 0011 | AACCTYN MpH BXO-
TpoHHO-OMOMMoTeyHass cucrema «Jlamp»: [caiitr]. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/4034 Pexxum poctyma: Juis aBTOPU3. naposo™*
II0JIB30BaTENEM.
4 | Ob6mas u HeopraHudeckas XUMHsS. DIEMEHTHl TeopuH, crpaBouynble | 2012 46
JIaHHbBIC, 3aIaHUS JUISI CaMOCTOsATeIbHOM padoThl [Tekcer] : yuel. mo-
cobue Ui cTyJeHTOB By30B jecoTexH. npoduis / b. I1. Cepena [u
ap.] ; mox pen.: b. I1. Cepensl, JI. C. MonounukoBa ; Ypai. roc. Jie-
COTEXH. YH-T. - 2-€ M3]., mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : mi. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2
JlonoiHUTeILHAS y4eOHAasl JUTepaTypa
5 | Amapues, A.M. O6mas u HeopraHUYecKass XUMHS: Y94eOHOe Tocooue .
/ A.W. Anapues, JI.B. llleBHunpina; MuHHCTEPCTBO 00pa3oBaHUS U HoxmotekerosbIi
Hayku Poccutickoit @eneparnmu, HoBocubupckuit rocynapctsennsiii | 2015 AOCTYIL TIPH BX0-
. ) e 110 JIOTHHY U
TexHu4Yeckuid yHuepcurer. — HoBocubupck: HI'TY, 2015. — Y. 2. «
Xumust anemMeHToB. — 90 c.: Tabi. — PexxuM mocTyma: 1mo moIrmcKe. — 11apoIto

11



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

URL: http://biblioclub.ru/index.php?page=book&id=438292
bubmumorp. B ku. — ISBN 978-57782-2738-5. — Tekct: 351eKTpOHHBIN.

6 | Kirokeuna, E. }O. OcHoBbI 00mIeld M HEOPTaHMYECKOW XHUMHUHU :
yueOHnoe nocobue / E. FO. Kitokuna, C. I'. be3psaun. — 2-e uza. — o lHOTEKCTOBLL
OpenOypr : OpenOyprckuii 'AY, 2011. — 508 ¢. — ISBN 978-5-
88838-697-2. — Tekcr : onextpoHHblii / Jlane : smextponHo- | 2011 AOCTYIT HIpH BXO-

) JI€ 110 JIOTHHY U

OoubmuoreyHas cucTema. — URL: «
https://e.lanbook.com/book/134502 1apoImo
Pexum Joctyna: st aBTOpU3. MOJIB30BaTENCH.

7 | VYraii, S.A. O0mas u HeopraHuyeckas XuMus : yueOHuk ais cryaeH- | 2004 46
TOB By30B / . A. Vraii. - U3n. 4-e, crep. - Mockga : Beiciias mkoa,
2004. - 527 c. : un. - bubmuorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

8 | Koposun, H.B. O6mias xumus [Tekct] : yueOHHK Ut cTyaeHTOB By- | 2005 78
30B, 00YYaIOIIMXCS 10 TeXH. HaMpaBlIeHUsIM U crenuanbHocTsaM / H.
B. KopoBun. - U3a. 6-e, ucnp. - Mocksa : Beicmias mxkoina, 2005. -
557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

9 | I'muaka, H.JI. OO6mas xumus [Tekcr] : yueOHUK s OakamaBpos : | 2012 12
yueb. mocobue is CTYJEeHTOB HEXHMM. ClelHaabHOCTel By30B / H.
JI. Tnuuka ; mox pen.: B. A. ITonkosa, A. B. ba6kosa. - 18-¢ u3j,.,
nepepad. u gom. - Mocksa : FOpaiir, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

10 | I'muaka, H.JI. 3agaun u ynpaxsaeHus no odmiei xumun : yued. moco- | 2006 84
Oue s CTYJIGHTOB HEXHUM. crienraibHocTeld By3oB / H. JI. ['nunKa |
nox pen. B. A. Pabunosuua, X. M. PyOunoii. - uzn. crep. - Mocksa :
HWHTET'PAJI-TTPECC, 2006. - 240 c. - ISBN 5-89602-015-5

11 | BonexuH, B. B. Obmas xumus : yueOHoe mocobue : B 3 kaurax / B. | 2006
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Knura 1 : OcHoBHOIA [TonHOoTEKCTOBBIN
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TexkcT: amek- JIOCTYTI TIPY BXOIE
TpoHHBIN // JlaHb : snekTpoHHO-OMOMMoTeuHas cuctema. — URL: IO JIOTHHY U
https://e.lanbook.com/book/160944 naposo*
Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

12 | Boawpxun, B. B. Obmas xumus : yauebHoe nmocodue : B 3 kuurax / B. | 2006
B. Bonpxun. — Ilepms : [THUITY, [6. r.]. — Kuura 2 : Cneunainb- IlomHOTEKCTOBBIM
Helid kKype — 2006. — 440 ¢. — ISBN 5-88151-521-8. — Tekcr: JIOCTYTI TIPH BXOJIE
ANIEKTPOHHBIN// JlaHb : AJIEKTPOHHO-OMOIMOTEYHAs cHcTeMa. — 10 JIOTHHY U
URL.: https://e.lanbook.com/book/160945 napoo*
Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTeNeH.

13 | Boapxun, B. B. O6mas xumus : yyeOnoe nocobue. — Ilepmb : | 2006
[THUITY, [6. r.]. — Yactsb 3 : U36pannsie rmassl — 2006. — 380 c. [TonHOTEKCTOBBIIM
— ISBN 5-88151-522-6. — Tekct: anekTpoHHbI// JlaHb : mek- JIOCTYTI TIPU BXOJIE
TPOHHO-OMOIMOTEUHAs cucTeMa. — URL: T10 JIOTUHY U
https://e.lanbook.com/book/160943 naposo™
PesxuM mocTyna: uist aBTOpH3. TOJIb30BaTENeH.

14 | Kapanetssuu, M.X., Ipakun C.U. O6mas u neopranndeckas xumus | 2000 47
: Yuebnuk mns By3oB / M. X. Kapanerssinu, C. U. [pakun. - 4-¢
u3a., crep. - Mocksa : Xumus, 2000. - 592 c. : un. - (ns Beiciiei
nikoiel). - ISBN 5-7245-1130-4

15 | Hemuposa JI. B. XKectkocTh Boasl. Onpenenenue xecTkocT u cmo- | 2006 84

COOBI ee yCTpaHEHHS : METOA. YKa3aHUs JUIs J1al. 3aHATHI CTYJCHTOB
O0YHO-3204. U 3204. opm obyuenus / JI. B. lemunosa [u ap.] ; Ypad.
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http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

roc. JecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubmmorp.: c. 16.

16

Cepena b. I1. Mounblie paBHOBECHSI B PaCTBOpax 3JIEKTPOJUTOB : Me-
TOJI. yKa3aHUA JUIs J1a0. 3aHATUN CTYJICHTOB OYHOM, OYHO-3304. U 3a-
od. ¢popm oOyuenus / b. I1. Cepena [u ap.] ; Ypan. roc. J1€COTE€XH.
yH-T. - EkarepunOypr : YIJITV, 2006. - 40 c.

2006

79

17

Hemupnona JI. B. Knaccel HeopraHM4eCcKUX BEIIECTB: HOMEHKJIATYpa,
nojydeHue, cBoiicTBa [Tekcr] : MeToa. yka3zaHus ajis J1ald. 3aHITUI
JUISL CTYJIETOB OYHOW, OYHO-3204. M 3a04. (opm oOyuenus / JI. B.
Hemumosa [u mp.] ; Ypaid. roc. JIECOTeXH. yH-T. - ExatepunOypr :
YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

18

Cepena b. Il. CtpoeHue atoma W MEPUOJAMYECKHI 3aKOH : METO/I.

00y4eHUsI TI0 BCEM HAIPABJICHUSAM W CIELUUATBHOCTSIM OOY4YCHHS B
YIJITY / b. I1. Cepena [u ap.] ; Ypai. roc. iecoTexH. yH-T. - ExkaTte-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum gocryna:
https://elar.usfeu.ru/handle/123456789/55

YKa3aHu4 JUIs J1a0. U MPaKT. 3aHATUHN CTYACHTOB OYHOH U 3204. (hopm

2008

DJEeKTPOHHBIN apXHB

1146

19

Hemumesa C. B. OxkucnuTenbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU : ME-

3a04. ¢opM oOyueHus HampasiacHuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypan.
roc. JiecotexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIAOTP.: C. 43, Pexum JIOCTYyTIA:

https://elar.usfeu.ru/handle/123456789/299

TOA. YKa3aHud OJIA 1ab. u IIpaKT. 3aHATUM 151 CTYACHTOB OYHOM H

2009

DNEKTPOHHBIN apXyB

1128

20

T'ony6esa T. b. Karanutndeckue cucremsl B Kypce "Xumus" : me-
Y yp

3a04. ¢popm obyuenus / T. b. ['onybeBa, C. B. llenumesa ; Vpai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JIUOTP.: c. 11. Pexum JOCTYyIIA:
https://elar.usfeu.ru/handle/123456789/206

TOJA. yKa3zaHus JyUIsl j1a0. M MPaKT. 3aHATUNA JJIA CTYIEHTOB OYHOU U

2011

DJIEeKTPOHHBIN apXHB

*- MPEKAC UEM l'[pOfITH IO CCBIJIKEC, HCO6X0,I[I/IMO BOIWTH B CUCTCMY

DyHKIIMOHUPOBAHHE JEKTPOHHOM MH(DOPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCcTIeYnBAETCS CO-
OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI

Kaxnplii obydaromuiics obecreueH JAOCTYIOM K 3JEKTpOHHOM Ombmmoreunoii cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OGHOIHOTEKA

onmain http://biblioclub.ru/, comepammx MU3aaHus MO OCHOBHBIM M3Y4aeMbIM JIHCIUILTHHAM U C(HOPMH-
POBAHHBIX 10 COTTIACOBAHHIO C IPABOOOIIAaTeNsIMU YIeOHOM U yueOHO-METOANIECKOI JINTEepaTypHL.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI

1. CnpaBouno-nipaBoBasi cucteMa «Koncynprant [Timocy.
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum mocrymna: http://www.garant.ru/

3. Ba3za mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

arODE

IIpodeccnonanbHbie 6a3b1 JAHHBIX
- I'OCT Dkcnepr. Enunas 6aza 'OCTos PO (http://gostexpert.ru/);
- naopmanroHHble 6a3wl JaHHBIX Pocpeectpa (https://rosreestr.ru/);
- ®BY P® Llentp cynebnoit sxcreprussl (http://www.sudexpert.ru/);
- Tpaucnopthsiii koHcanTunr (http://trans-co.ru/?page_id=13);
- Pectko Xommunr (https://www.restko.ru/).
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7. @OH OLIEHOYHBIX CPEACTB VISl IPOBEeHUS MPOMEKYTOUYHOM aTTeCTAMHU
00y4YaKIIHUXCS M0 TUCHHILINHE

7.1. Ilepeyenb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0CBOeHHs 00pa-
30BaTeJIbHOI MPOrpaMMBbl

Dopmupyemble KOMIETEHITH Bun u popma xkontpos

IIpoMe:KyTOUHBIA KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHe

Texymuii KOHTPOJIb: ONMpPOC, 3aIUTA OT-
YEeTHBIX MaTepHaJIOB IO J1a0OpaTOpHOU pa-
6ote

OIIK-1 criocobGeH perarh TUIOBBIC 3a/1a4u TPOQeccro-
HaJIbHOW JIEATENIBbHOCTU HA OCHOBE 3HAHUI OCHOBHBIX 3aKO-
HOB MAaT€MaTUYECKHUX U €CTECTBEHHBIX HAYK C IPUMEHEHU-
eM HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

7.2. Onucanue nmokasarejiei u KPUTEPUEB ONCHUBAHUS KOMIIeTeHII M
HA Ppa3/IMYHBIX 3Tanax ux (l)OpMI/IpOBaHI/lﬂ, OIIMCaHHu e IIKAJ OHCHUBAHUA

Kpurepun oneHMBaHHUA YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI 3K3aMeHa (IPOMEKYTOY-
HbIil KOHTPOJIb (popmupoBanust komnerennun OIIK-1)

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKAa3aHA COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJIOXKEHUS TEMBI; B OT-
BETE IPOCIIEKUBACTCS YETKAsl CTPYKTYpa, JOTHYECKas IOCIEI0BATEIbHOCTh, OTpa)Karolas CYIIHOCTh
pacKpbhIBa€MBIX MMOHITUN, TEOPHIA, SIBICHHA. 3HaHHE 00 00BEKTE NEMOHCTPHUPYETCs Ha (POHE TTOHUMAHUS
€ro B CUCTEME JaHHOM HAYKH U MEXIUCUUIUIMHAPHBIX CBA3eH. OTBET U3JI0KEH JTUTEPATYPHBIM SI3bIKOM B
TEpMHHAX HayKH, IOKa3aHa CIIOCOOHOCTH ObICTPO pearnupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA NMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIEJIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUEH, U3JI0KEH B TepMUHaX Haykd. OJHAKO JAOMYIIEHbl HE3HAYUTEIbHBIE OMINOKU
WM HEJJOUYEThl, UCTIPaBICHHbIE OaKaJlaBpOM C IOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBIN OTBET, JIOTMKA U MOCJIEI0BATEIILHOCTh M3JI0KEHUS
MMEIOT CYIIECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OMMOKY P OMPEAeIEHUN CYIIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBICHUI, BCIEACTBUE HETOHUMAHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
IIIECTBEHHBIX NIPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. ¥ MEHUE PACKPHITH KOHKPETHBIE NP O-
sBJICHUsI 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe ohopmieHne TpedyeT monpaBok, KOPPEKIUH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEeHTHUPOBAaHHBIE BBIBOJBI U MPUBOAMTH MPUMEPHI, TOKA3bIBAET ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/eeT TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTHUHOCTH U
MOCJIeIOBATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPbIE HE MOXKET MCIIPABUTS, aXe MPH KOPPEKIIUH
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

Kpurepun oneHuBaHHMsA ONpPoOca yCTHOIO OTBETA 10 TeMe J1a00paToOpHOil padoThl (TeKyLIUi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1):

«5» (omauuno): oNpocC MPOMIEH C MEePBOr0O pa3a; 1aH MOJHBIH, pa3BepHYTHIA OTBET Ha BCE 3ajlaBa-
eMble TPEero1aBaTeeM BOMPOCH], TOKAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydaromuiics mpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlaue KOJJIOKBUYMa, 3HA€T M MOHUMAET XOJ BBIIIOJIHEHUS IPEICTOSIIEHN J1a-
O0opaTopHO# pabOTHI.

«4» (xopowio): oNpoc MPOHUJIEH CO BTOPOI MOMBITKY; /1aH MOJHBINA OTBET Ha BCE 3a/laBa€MbIe IIpe-
M0/1aBaTeIeM BOIPOCHI, TOKa3aHO 3HAHHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BONPOCH! KOJUIOKBUYMa C ITOMOUIBIO MPENOIABATENS, 3HAET U TIOHUMAET XOJ
BBITIOJTHCHUS TIPEICTOSIICH J1a00paTOpHOU paObOTHI.

«3» (voosnemseopumenvHo): ONPOC MPOIJIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JABa€MbIX IPENOAABATEIEM BOIIPOCOB, MOKAa3aHO 3HAHUE OCHOBHBIX IOHSATUN TEMbl, BBIHECEHHON Ha
KOJUIOKBUYM. B OTBETE CTYJEHTOB OTCYTCTBYIOT BBIBOJbI. Y MEHHE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIEHHBIX 3HAHUN He MokazaHo OOydvaromuiics MpU clade KOJJIOKBUYMa MPaBUIBHO OTBETUJ Ha
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OOJIBILITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TPeOyeT MOMpPaBOK, KOPPEKIUH;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOAICH J1a00paToOpHOM paboTHI.

«2» (HeyOoosiemeopumenvho) — OOyUJAIONIUICS HEe 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJIUTH NMPUMEPHI, TIOKa3bIBaeT cllaboe BJIaJCHHE MOHOJIOTHYECKOH pe-
Ybl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU M TOCIICAOBATEIFHOCTH M3JI0KE-
HUSI, JIeaeT OMKMOKH, KOTOPbIE HE MOKET MCIPABUTh, JaKe IPU KOPPEKIMH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHl. OOyJaromuiics He CMOT OTBETUTH Ja)Ke Ha TOJOBUHY 3aJJaHHBIX €My BOIIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kputepun oneHUBaHHUS BBINOJHEHUS JA0OPATOPHBIX PadoT M 3alIUTHI 0TYETa (TeKYIIUi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1)

«5» (omauuno): paboTa BHINIOIHEHA B CPOK; OPOPMIICHHE U COJepKATeNbHAsl YacTh OTYETa 00pas-
IIOBBIC; Pa0dOTa BBIMOJIHEHA CAMOCTOSITEIILHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHS, 3aKITFOUCHHS U
BBIBOIbI. O0yYaromuiics MpaBMUIIbHO OTBETHII HA BCE BOMIPOCHI MIPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBIIOJIHEHA B CPOK; B OPOPMIICHUU OTYETA U €r0 COAEPKATEIbHON YacTu
HEeT rpyObIX ommOOK; paboTa BBINOIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000O0IICHUS,
3aKJII0YEHHUs U BbIBOJIbI. OOydaromuiics npu 3alMTe OTYETHBIM MaTEePHaliOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTerIsl.

«3» (yoosnemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHUeM rpaduka; B 0ohOpMIICHUH, COIAEP-
KATEIbHON YacTH OTYeTa €CTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIE 00001IeHNs. OOyUaromuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosenemeopumenvro): opopmiieHne pabOTBI HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CJICJIaHbl HETIPaBHJIbHBIC BBIBOJBI U 0000meHHs. OOyJaromuicss He CMOT 3alllUTHTh OTYEeT-
HbIC MaTEPHUAJIbI U TIOSICHUTH TIPEJICTABICHHBIC TaHHBIC.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WM HHbIE MaTepHAaJibl, He00X0AUMBbIe VIl OLIEHKH 3Ha-
HHUIi, yMeHUIi, HABBIKOB U (MJIM) ONBITA J1eSTeJbHOCTH, XaPAKTePHU3YIOLIUX 3TANbl (OPpMUPOBAHUSA
KOMIIeTEeHIUIi B po1ecce 0CBOeHNs 00pa30BaTeIbHOIl POrpaMMbl

Bomnpocsl k 3xk3aMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. AToMHO-MOJIEKYISIpHOE yuyeHue. XUMUYECKUE JIEMEHTHI U MPOCThIE BEIeCcTBA. 3aKOH ABOIaJipo

Y 3aKOH DKBHUBAJICHTOB.

CocraBHble YacTu aTOMa, UX 3apsa] U Macca. YpaBHeHue [lnanka.

3. JlBoiicTBeHHas npupoja cBeta. KopnyckyasipHo-BOIHOBON Tyanu3M. YpaBHeHue ae-bpoiimns. Io-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa. CroiictBa BomHOBOM (yHKIHH. COOT-
HOIIIEHHE HeomnpeeneHHocTel [ eitzenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue aToMa. KBaHTOBble uucia, UX (QU3NYECKUIl
cMbIcil. AToMHbIe opouTtanu. OgHoanekTponHble aroMbl. [lpunnun IMaynu, npaswio Xysnaa. Ilo-
CJIEI0BATEIbHOCTh YHEPIeTUYECKUX YPOBHENH B MHOTO3JIEKTPOHHBIX aTOMAax.

5. CoBpemennbie popmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa NEpUOIUYECKON CHUCTEMBI.
W3meHeHne CBOMCTB 3JIEMEHTOB B MEPUOAMYECKOM cHucTeMe (BEepTUKaJbHAas U TOPU3OHTAJIbHAS
NEPUOIUYHOCTb).

6. Ileproanyeckas cucTeMa U ee CBsI3b CO CTpoeHHeM aTtoMoB. [Ipasuio Kineukosckoro. S-, p-, d-, u
f- snemeHTHI.

7. Panuycsl aTOMOB M X U3MEHEHHUE B NepuoAax U noiarpynmnax. MloHHbIe paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. MI3MEeHEeHNe KUCIOTHO-OCHOBHBIX CBOWCTB
COCIUHEHMH 10 IEPUOIaM U IPYIIaM.

8. MHctopust pa3BUTHS AJIEKTPOHHBIX MPEACTABICHUI 0 XUMHUecKoi cBs3H (Teopust Koccens u Jlbro-
uca). MlonHast 1 KOBaJIeHTHasl CBSI3H.

9. HanpaBieHHOCTb M HACBHIIIAEMOCTh KOBaJICHTHOH cBsi3u. [lonsipHas koBajeHTHas cBs3b. [lonsapu-
3y€MOCTb.

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.

31.

32.

33.
34.

35.

36.

37.

38.

HNoHHas CBA3b Kak KpalHUW Cilydail MOJISIPHOM KOBAJEHTOW CBsA3U. HeHampaBileHHOCTb U HEHa-
CBILAEMOCTh HOHHOM CBSI3U.

KpuBas noreHuumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJIOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULMU METO/A BaJICHTHBIX CBS3EH.

Teopust rubpunuzanun. 3amnonHeHue THOPUAHBIX OpOUTaNel HEMOJCICHHBIMH TTapaMy 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
Nz u C2H4; CH4, NH3, Hzo

XapakTepUCTUKN XUMUYECKOM CBS3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOpHO-akuenTopHas cBsi3b. BonopoaHast cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEANEKTPOJIUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrEe HACBIILIEHHOrO NIapa HaJ pacTBopoM. 3akoH Payns. Temneparypsl KuneHus: U Kpucrai-
mu3aiuu. Kprockomnus 1 30yIIIMOCKONHS.

Teopus snexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pactBopuTelns B mpouecce pacmaja
JIEKTPOJIMTA HA MOHBL. J(M3neKTpuuecKass NpOHULAEMOCTh M MOHU3UPYIOIasi CIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuibHbIE 3JEKTPOINThL. CTENEeHb AUCCOLUAIMU U €€ CBSI3b C M30TOHMUYECKUM K03 du-
LUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa AMcconanuy cinadblX JIEKTPOIUTOB. 3aKOH pas-
6aBnerns OcTBaybia. BiusHHE OMHOMMEHHOTO MOHA HAa JWCCOLHUAIMIO CIa0OTO AJIEKTPOJIHTA.
CryneHuaTas 1ucCOLMALINS.

CocrostHHE 2IEKTPOIUTOB B pacTBope. MoHBI 1 HequcconnupoBanHbie MoJieKybl. Koadduiment
akTuBHOCTH. [ToHsATHE 00 MOHHOI cule pacTBoOpa.

HNounble peakuun. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeneHrne pacTBOPHUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLUALNS MOJIEKYJ BObl. IOHHOE TPOU3BENEHNE BOBI.

Bonopoansiii mokaszaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, Temreparypbl. KoHcranrta
TUAPOIN3A.

Pasznnunsle cirydan runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBaHUM.

Bakneimme OKHCIMTENN W BOCCTaHOBUTENIN. VI3MEHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB B IEpHOaX U MOArPYIIax.

CocraBieHrue ypaBHEHMH OKUCIHTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Knaccudukamus okxwuc-
JUTENbHO-BOCCTAHOBUTEIbHBIX peaKIMil. BblunciaeHrne XUMUYECKUX IKBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temmeparypbl, KOHUEHTPALUKA PEAareHTOB, UX MPHUPOAbI, CPelbl U IPYrUX YCIOBHM Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEpruu. BHYTpeHHsIsI SHeprus U dHTAJIbINA.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanus. CtaHnapTHele cocTOsSHUS BemiecTB. CTaHaapTHas SHTaIbNUs 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtanaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINY B Pa3IMYHBIX IPOLECCAX.

[Tonsarue o6 »neprum I'mb60ca, ee M3MEHEHNH KaK Mephbl peakIMoHHON crnocoOHocTu. Kpurtepuit
COMOIIPOU3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumble U1 HeoOpaTUMBbIE MpoIecchl. | OMOreHHbIe U reTeporeHHble paBHOBecHus. KoHcTanTa
pPaBHOBECHSI B TOMOT€HHBIX U F€TEPOTE€HHBIX CUCTEMAX.

KoHcranTa paBHoBecus. CBA3b KOHCTAHTBhI PAaBHOBECHS CO CTAHIAAPTHBIM M3MEHEHUEM SHEPruu
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['n66ca.

39. llpunnun Jle-lllarense. BausHue temnepaTypsl, JaBlI€HUS U KOHIIEHTPAIMM PEareHTOB Ha paB-
HOBECHE.

40. DrieMeHTapHbIE U HedJeMeHTapHble peakiuu. Knaccudukanus peakiuii. CKOpOCTh peakiuil B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

41. ®axTopsl, BAUSIONINE Ha CKOPOCTh peaklnu. 3akoH aelicTBus Macc. KoHcrtanTa ckopocTH.

42. MonexyIsipHOCTb U TIOPSIIOK peakiun. [1opsiiok HeameMeHTapHBIX PeaKIIHid.

43. 3aBUCUMOCTb CKOPOCTHU PEaKIH OT TemrepaTypsl. [loHsTHE 06 aKTUBHOM KOMIUIEKCE. DHEpTus U
SHTPOIHUS AKTUBALIUH.

44. Obuue cBoicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. IIporeccsl, comnpoBoxaaromue obpaszoBanue pactBopoB. Coib-
BaTalMsl.

45. PaznuuHble BU/IbI BIPAXKEHNS KOHLIEHTPALUU PACTBOPOB U X B3aUMHbIE IIEPECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU T'a30B B )KUIKOCTAX. 3aKoH [ enpu. BrnusiHue Ha pacTBOPUMOCTH
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUSA. 3aKOH paclpeieIeHUs.

47. HoMeHKIIaTypa U OCHOBHBIE TUITbI KOMIUIEKCHBIX coenuHeHuil. Kiaccudukaius KOMIIIEKCOB Mo
BUy KOOPJMHUPYEMBIX JINTAH/IOB.

48. DAeKTPOXUMHUYECKUN psifl HANpsOKEHUN MeTtaiioB. ['anpBanndeckue snemeHTsl. DJ[C ranpBaHu-
YECKOT'0 3JIEMEHTA.

49. DAeKTpoIn3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [Ipaktuueckoe
3HAUEHUE JIEKTPOIIM3a.

50. DnexTponu3 paciiaBoB U BOJAHBIX PACTBOPOB 3JIEKTPOIUTOB.

51. Koppo3sus meramioB. MeToabl 3alUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3amMmeHy (IPOMeKYTOUHBII KOHTPOJIb):

2
1. Kakoe KOJIMYeCcTBO BEIIecTBa MOJIEKYI BoAopoa coaepxkat 12,04-10 > aTOMOB BozOposa’?
2.Hamucate  MOJEKynsipHOE, TOJHOE H  COKpAlllEHHOE HWOHHOE  YpaBHEHUS  PEaKIuu

Fe(OH), + HNO, —»
ITo nonHoit hopMe cOCTaBUTH MOJIEKYJISIPHOE ypaBHEHHUE:
Pb*" +S* — PbS
3. B Mmonexynsipaoit 1 nonHoii opme paccmorpets ruapoian3 NagPO4. Ykazats cpeny (Kuciasi,

HeTpasibHas UM LIeJIOYHAast) peaklnu.
4.VIOHHO-37I€KTPOHHBIM METOJIOM OIpPENEINTh KO3 (DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

5. Vkaxute, u3MeHeHueM kakux napameTpos (T, P, C) MOXKHO cMECTUTh XUMHUYECKOE PABHOBECHUE C
LIETBI0 YBETUYEHHS BBIX0O/a IIPOJYKTOB PEAKIUH: H,S., + 1, <> S, +2HI,;AH)0

6. BomopoaHsiii anekTpos cpaBHeHus. CTaHIapTHBIN SJEKTPOIHBIA IOTeHIHAN. Y paBHeHHe HepHcTa.

7. Kakoit 00b€M (MJ1) pacTBOpa THAPOKCHIA KaJIHsl ¢ MOJISIpHON KoHUeHTparmei 0,2 Monb/1 TpedyeT-
ca g HewTpamm3auuu 100 M pacTBopa CEpHOM KHCIOTBI ¢ MOJSIpHOM KoHueHTpamuend 0,1
MOJIb/T?

BornpochbI k onpocy no TreMam J1adopaTOpHbIX padoT (npumepst) (TEKyUIHA KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. Jlabopatopnas pabora Nel
«OrnpeneneHne 3KBUBAJICHTHON MacChl HEU3BECTHOI'O METAILIIA»
1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMaTUYECKOE BhIPaKEHUE.
2.®DopMyJIMpPOBKA 3aKOHA COXPAHEHUS MACCHI.
3.dopMynupoBKa 3aKOHA MTOCTOSIHCTBA COCTAaBA.
4.®opMynHupoBKa 3aKOHA KPaTHBIX OTHOLIEHHH.
5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BbIpAXKEHHE.
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6.0mnpeneneHne MOHATUNA: MOJIb BEIIECTBA, OTHOCUTENIbHAS MOJEKYJISIpHAs Macca, MOJIsipHasi Mac-
ca.

7.0npeneneHre MOHATHIA: SKBUBAJICHT JIEMEHTA, MOJISIpHAs Macca SKBUBAJIEHTa, GopMmyna s
pacuera MOJISIPHON Macchl IKBUBAJICHTA 3JIEMEHTA.

8.0npeeneHne MOHITHIA: SKBUBAJIICHT BEIIECTBA, MOJIIPHBIA 00BEM 3KBUBAJICHTA Ta3a.

9.®opmynbl 17151 pacyeTa MOJSIPHON Macchl SKBHBAJIEHTa OCHOBHBIX (YETHIPEX) KJIACCOB HEopra-
HUYECKUX COCIUHECHUM.

10.®opmynupoBka 3akoHa ABOrajpo, CMbICI U BEJIMYMHA Yuciaa ABOraapo.

11.®@opmynupoBKa ABYX CIEICTBUI U3 3aKOHA ABOraapo.

12.00beM, 3aHUMaEeMbIH JTHOOBIM Ta30M MPU HOPMAJIBHBIX YCIOBHAX (H.y.). [IpuBecTtn 3HaueHwus
JaBJIEHUA U TemnepaTypsl 1ipH H.y. B cuctemax CU u CI'CE.

13.MareMaTrnyeckoe BEIpaKEHHE 00hEIMHEHHOTO ra30Boro 3akoHa (ypaBHeHus Knanelipona).

14.Maremarudeckas 3anuch ypaBHeHUsI MenieneeBa — Kianeiipona.

15.ITonaTue napuuaabHOTO JaBJICHUS ra3a. 3aKoH NapluuaibHbIX JaBleHuil JJanbToHa.

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r aTtoro BemectBa noiydeHo 0,556 T okcuaa
meau(Il). Beraucanre MaccoByro J10J110 MEU B BEIIECTBE U HailauTe ero Gopmyimy.

Pa3nen 1. rema: 1.3. JlabopaTopnas padora No2
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX COCTUHEHUH. XUMUs 351eMeHTOB. CBOWMCTBA BaXKHEHUILINX CO-
€ IUHEHUI))

o 101
1.ITonaTue xuMu4yecKkuil 3j1eMeHT. YTo 03HaYaeT 3anuch 44 Ru?

2.IlepeunciauTe CUMBOJIBI AJIEMEHTOB, Ha3bIBAEMBIX IIEITOYHBIC SJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX TAJIOTCHAMM.

4.IlepeurcnuTe CUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX IIETOUHO-3E€MEIbHBIMHU.

5.Kakue anemMeHTHl Ha3pIBalOT HeMeTauiaMu. [IpuBeanTe Bce MCKITIOUEHUs U3 CHOPMYITHPOBAH-
HOTO MpaBuJa.

6.Kakue snemMeHTHI Ha3pIBalOT MeTauiamMu. [IpuBenuTe Bce UCKITIOYEHUS U3 CPOPMYITHPOBAHHOTO
MpaBuIa.

7. Jaiite ompeneneHne okcuaoB. KakoBa cTeneHb OKHUCIEHHS OOpa3yIOLIEro OKCHJ JJIEMEHTa B
HIDKE TpuBeIeHHbIX okcuaax: Cr07, TiO,, Hy0,, KO,? Ha3oBuTe 3TH OKCHJIBI, TPUBEANTE MX Tpadude-
ckue GopMyIIbI.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJCOOPa3yIIIUX OKCHIOB.
[TpuBeauTe 1O 1Ba IpUMeEpa KakI0To THITA OKCUIOB. [IpuBenuTe ux rpadpudeckue GopmMyIib.

9.laiiTe ompeneneHre OCHOBAHUN C TOYKH 3PEHUSI TEOPHH DJIEKTPOIUTUYECKOW NHUCCOIHAIINU.
Yro HaA3BIBaCTCS KHUCIOTHOCTHIO OCHOBaHMM? Kakre oCHOBaHUS HA3BIBAIOTCS MICIOYaAMH?

10./laiiTe onpeneneHue KUCIOT C TOYKH 3PEHHS TEOPUH IICKTPOIUTHYECKON aucconuanuu. Yto
Ha3bIBACTCSI OCHOBHOCTHIO KHCIOT? [IpuBenure mo ogHOMY MpUMEPY KHUCIOPOICOAEPKAIMIMX U OCCKHC-
JIOPOJIHBIX KUCTIOT, JalTe UX CUCTEMATHYECKOE U TPAIUIIMOHHOE HA3BaHU.

11./laliTe onpenesieHNEe CPEIHUX COJEH C TOUKH 3PEHUSI TEOPHUH AIEKTPOIUTUYECKON qucconua-
1y, YeM OTIUYaroTCs OT HUX KUCIbIe U OCHOBHBIE conu? [IpuBeauTe mo 1Ba mpuMepa KUCIbIX U OCHOB-
HBIX coJieH, Ha3oBHTe uX. [IpuBenuTe ux rpaduyeckue GOpMYIIb.

12.JlaliTi ompenencHUe TBOWHBIX U CMEMIaHHBIX cojeil. [IpuBeauTe mo nBa mpuMepa KakIoro
THIIA ATHX COJICH M Ha30BUTE MX. [IpuBenuTe MX rpadudeckue GopmMyIIbl.

13./TaiiTe onpenenenue moHATHs rpaduueckoit popmynsl coenuuenus. [IpuBenure rpadudeckue
dopmyiel coequaenuit: VOSO,, CrOHSO3, HBrO,, CaHPO,4. K kakuM KiaccaMm OTHOCSATCS 9TH COSIH-
HEHUSs, TaliTe UX TPATUIIMOHHbBIC Ha3BAHUSI.

14./laiiTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIEHUS AJIEMEHTa B coeAMHEeHnH. PaccunTaiite cTe-
IIEHH OKWCJIEHHS JIEMEHTOB B coemuuenusx K,Cr,07, HiPOs, SiOs%, Cry(S0y)3, maiiTe ux TpaaUIMOH-
HbIE HA3BaHUA.

15.Metadocdopras u oprodhochopHas KHCIOTH — Ha YTO YKA3bIBAIOT UCIOJIH30BAHHBIC IPUCTAB-
ku? [IpuBeaute rpaduyueckne GoOpMyIIbI ITUX KUCIOT.
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16.IlpuBenute oObIuHBIC U rpaduueckue GOPMYITBI XJIOPCOACPKAMUX KUCIOT, COOTBETCTBYIOIIUX
CIEAYIOIIUM CTEIEeHSIM OKucaeHus xjopa: -1, +1, +3, +5, +7. [IpuBeaute TpaJuIIMOHHbIE HA3BaHUS TUX
KUCJIOT. Ha 4To yKa3bIBalOT UCIOJIb30BaHHBIE B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYISPHBIC M MOHHBIE YPAaBHEHHUS PEAKIUH, C IMOMOIIBIO KOTOPHIX MOXKHO
OCYIIECTBUTD CIEAYIOIINE MPEBPALCHUS:

5$—-S50,—-S03;—-H,S0,—~CrOHS0,—~Na,SO,—~NaHSO,

18 HazoBuTe KOMILUIEKCHBIE COCTUHEHUS. YKAXKHUTE 3apsii KOMIIEKCHOTO MOHA, CTENIEHh OKUCIIC-
HUS ¥ KOOPJIMHAIIMOHHOE YK CIIO HOHA-KOMIUIEKCO00pa3oBarTels, a TAaK)Ke ACHTaTHOCTh JIMTaHIOB.

Naz[Ag(S203)2]; [Co(NH3)e]Cly; [Be(OH)2(H20).]

19.3anummre ypaBHEHHE PEaKIK B MOJCKY/IApHOM U HoHHOM Buje: Cry(SOy4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopatopHas padora Ne3
«CTpoeHHre aToMa U TIEPHOINIECKasi CHCTeMa XUMHUYeCKuX 3aeMeHToB JI.1.Meneneea»

1.Mogens bopa crpoenust atroma. [locrosinnas Punbepra, ee uncieHHOe 3HaUEHHE.

2.IlonsiTe opOoUTAID.

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

4.®Du3nvecKknid CMBICI ¥ 3HAYSHHSI, TPUHUMAEMbIe OpOUTATBHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 007aKk0B (opOuTasiel) U COOTBETCTBHE MEX/Y YHUCICHHBIMU M OyKBEHHBIMU
0003HaYCHUSIMUA OPOUTAIIEHOTO KBAHTOBOT'O YHCIIA.

6.OU3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4UCIIOM. CBA3b 3THX
3HAYCHMI ¥ YKca S-, P-, d- u f-opOuraneii.

7.OU3AYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMbIE CIIMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YciioBHAs 3alUCh YHEPreTUYECKOM TuarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U PU3MUECKUI CMBICI IPUHLIUIIA MUHUMYMa SHEPTUH.

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

11.dopmynupoBka 1 (HU3NYECKH CMBICH ITpaBUiIa XyHJa.

12.®opmynupoBka npasuia Kieukosckoro.

13.Uto Ha3bIBaeTcs 3JEKTPOHHOM KoH(urypauueir aroma? IlpuBeaute MONHYIO 3JIEKTPOHHYIO
KOH(UTypaluio aToMa 3JIeMeHTa ¢ 3apsaoM sapa S1.

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

15.1IpuBenute coBpeMeHHYI0 popmynupoBky Ilepuonuueckoro 3akona J{.11.Menneneena.

16.0Onpenenenne u pu3nuecKuil CMbIC NOHITHN: d()PPEKTUBHBINA 3apa] AApa, NOCTOSTHHAS dKpa-
HUPOBAHUS.

17.1Tonstusa pagnyca atoma U HoHa. Kak M3MEHSIETCsl panyC YaCTUIIbI IPU IEPEXOJIEC: aTOM — €T0
MIOJIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak u moueMy M3MEHSIOTCS PaJuychl aTOMOB IPHU NEPEMENICHUH BJIOJIb MIEPUO/Ia ClIeBa Harpa-
BO U IIPU NIEPEMEIICHUN CBEPXY BHU3 BAOJIb INIABHBIX U TOOOYHBIX MOATPYII?

19.0mnpenenenne NOHATHS HEPTUs MOHU3ALNH, €IUHULBI €€ U3MEPEHUs U XapakTep €€ U3MEHe-
HUS B IEPUOAAX U TPYIIIAX.

20. OnpeneneHre MOHATHS SHEPTHS CPOACTBA K DIEKTPOHY, SAMHUIIBI €€ U3MEPEHUS U XapaKTep
€€ U3MECHEHMS B IIEPUOJIax U IPYIIaX.

21.IlonsiTve U pU3NYECKUI CMBICI JIEKTPOOTPHUIIATEIHLHOCTHU 3€MEHTOB 1o Manukeny. Enqunu-
LBl €€ U3MEPEHUS U XapaKTep U3MEHEHUs B IEPUOAAX U IPyIIax.

22.0OTHOCUTENbHBIE AJIEKTPOOTPUIIATEIBHOCTH 10 [TOMMHTY: Kak OIEHWBAOTCS W 3aKOHOMEPHO-
CTH U3MCHEHMS UX 3HAYCHUU B IIEPUOJAX U IPYIIIAX.

23. Hanumwure 31eKTpoHHBIE (POPMYJIBI IPUBEAECHHBIX HI)KE HOHOB. K ceMelCcTBY KakHMX 31eMeH-
TOB OTHOCSITCSI @TOMBI 3TUX MOHOB? Sn2+, Mn2+, Cu2+, Cr3+, s,

Pa3nes 3. BBenenue B TeOpHI0O XUMUYECKHX IIPOLIECCOB
(Tema: 3.1. DHEpreTUKa XMMHUYECKUX MPOIIECCOB.)
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1.OnpeneneHyre NOHATHUS TEIUIOBOU APPEKT peaKiu.

2.IlepBblii 3aK0H (Hayasl0) TEPMOAMHAMUKY, €I0 MAaTEMAaTHUECKOE BBIPAKEHHE U 3aIllUCh AJIS U30-
OapHBIX MPOIIECCOB.

3.0npezneneHue U30TEPMUUECKUX, U30XOPHBIX U M300apHBIX IporeccoB. Moaupukanum 3anucu
MaTEMaTHYECKOI0 BbIPAXKEHUsI 1-T0 Hauana TEPMOJMHAMHUKY B 3THX TPEX CIydasX.

4.JlaiiTe ompeneneHue 3HTAIBIIUHU, SHAO- U IK30TEpMHUECKUX IpoueccoB. OObSICHUTE B3aUMO-
CBs13b 0003HaueHMi TermnoBoro 3¢dexra Q u AH.

5.0npezneneHye NOHATUS TEPMOXUMHUYECKOE ypaBHeHHe. Kakue ycioBus Ha3bIBalOTCS CTaHAAPT-
HBIMU?

6.0npeneneHyue MOHATHS SHTAIBIMU O0pa30BaHMS, €IUHHIIBI U3MEPEHUs. 3HAUCHUs SHTAIBIIUN
00pa30BaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTemaTuyeckoe BbIpaK€HUE CIEACTBUSA U3 3akoHa ['ecca.

8.Omrcanme MOHATUS SHTPOIIHH CUCTEMBI, €TMHUIIBI H3MEPEHHSL.

9.MaremaTtuueckast (popmyiia s pacueTa U3MEHEHHs SHTPOIUHU B MPOLIECCE PEAKIIUH.

10.Onpenenenre NOHATHS W300apHO-U30TEPMHUUECKOTO TIOTEHITMAIAa peakiuu (dHepruu [ udoca).
Yro oTpakaeT BenuuuHa sHepruu ['n66ca?

11.0npenenenne noHsATHs cTaHAapTHOW sHepruu ['mO6ca oOpa3oBaHMsl, €IUHUIBI OOPAa30BAHUS.
3Ha4yeHus1 CTaHJapTHBIX SHepruit ' m60ca 0Opa3zoBaHus MPOCTHIX BEIIECTB?

12.Martemarndeckas ¢popmya ajsi pacueTa U3MEHEHHS M300apHO-U30TEPMUYECKOTO MOTEHITHAa
B IIPOIIECCE pEaKIUH.

13.CooTHOIIEHUST MEX/Ty SHTAIBIUIHHBIM U SHTPOITMHHBIM (aKTOpaMU M HAIPaBICHHE MPOTEKa-
HUSI XUMHUYECKOW peaklnu.

14.ITonsiTue TepmoanHamuyaeckon ¢pynkuuu. [lepeuncnure n3BectHeie Bam TepmoanHaMudeckue
GbyHKIIH.

15.Beraucnute TerioBoit s ekt peakiun BocctanosneHus 80 T Fe;O3 amomMuHueM.

16.B03MOXHO 111 ITpU CTaHJAPTHBIX YCIOBUAX MoiydeHHe aHuIuHaA no peakuun NHsipy + CeHer
= C6H5NH2()K) + Hz(r)?

3amaHus 1Jis J1a60PaTOPHBIX PadoT (TEKYIHil KOHTPOJIb, IPUMEPHI)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIMN

3ananmne 1. UccienoBanue OKMCJINTENbHBIX CBOMCTB IEPMAHIAHATA KAJIUs B KHCJIOH cpeje.
Hns pactBopa ¢ pH, 3agaHHBIM BapUaHTOM, PACCUUTHIBAIOT 3HAYEHHUE SJIEKTPOJHOrO MOTEHIMAIa
CHEAYIOLIEN OKUCIUTEIBHO-BOCCTAHOBUTEIBHON CUCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

€CJIM KOHIOCHTpAaluA MnO4_ )41 Mn2+, a TaKKC TCMIICPATypa U JaBJICHUC COOTBCTCTBYIOT CTAHAAPTHBIM.

CpaBHHMBAIOT BBIUMCIEHHOE 3HAUYEHUE DJIEKTPOAHOTO MOTEHIMAIa CO CTaHJIAPTHBIM U JENAI0T BbI-
BOJI O BIIMSIHMU CPEJIbl Ha OKUCIIUTEIbHbIE CBOMCTBA ITIEpMaHTraHaT-HOHOB.

CrposT rpaduK 3aBUCUMOCTH OKHCIUTEIbHOTO noTeHIrana MnO4 /M n* or pH cpensr. IIpu kakux
pH Bo3MOkHO BoccTaHOBIIeHHE HOHOB MNO,” noHamu:

I', Br', CI"? [Toka3siBatoT 3T1 00J1acTH Ha rpaduke.

3ananue 2. BoccTaHoB/IeHMe NMEPMAHIAHATA KAJUA B Pa3JIMYHBIX Cpeaax.

B tTpu otnenbHbIe TPOOUPKH ¢ PACTBOPOM MEPMaHTaHATa Kalusl 100aBIsIOT pa30aBIeHHYIO CEPHYIO
KHCIIOTY, TaKOH jk€ 00beM BOJIbl U KOHIEHTPUPOBAHHBIN pacTBOp IEIOYH. 3aTeM B KaXIyl0 U3 MpoOu-
POK MpHOABIAIOT CBEXKEIPUTOTOBIEHHBIN pacTBOp cyiabputa HaTpust NaSOs. [lng oObsicHenus Habmio-
JTAEMOTO MUMEIOT BBHUY, YTO B KHCJIOW Cpejie 00pa3yroTCss HOHBI Mn*, B HerTpabHOU - MNO; 1 B cUJTb-
HOIIETO4HOM cpese - HoHbl MNO4>. TIoNB3ysch HOHHO-3IEKTPOHHBEIM METOIOM, COCTABIISIOT MONHBIC
YpaBHEHUS PEaKIUM.

Ha ocHoBaHnYM BRIMMCICHHBIX Ui BeeX peakuuid 3HadyeHuidt /1C nenaroT BEIBOJ 00 OKHCIUTEIHHOM
CIIOCOOHOCTH TIEpMaHTaHaTa KaJIusl B KUCJIOW, HEUTPAITBbHOM M IIEIOYHOM cpeax.
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3ananme 3. AHAJIU3 32/IaHHON OKNCJINTEIbHO-BOCCTAHOBUTEIbHON peaKkuu.

Jns 3amaHHON Mapbl BEmIECTB (B COOTBETCTBHM C WHIWBHUIYAIbHBIM BapHAHTOM) OIPEACISIOT
OKHUCJIHUTCIIb U BOCCTAHOBUTCIIb, paCC‘II/ITBIBaIOT 3I[C JUUIA CTaHI[apTHbIX yCHOBI/Iﬁ 1 OOCHUBAKOT BO3MOXK-
HOCTB CaMOTIPOM3BOJIBHOTO MTPOTEKAHUS PEAKIIMH MEXTy HUMHU.

[TpoBoasT manHyto peakiyoo. OTMEdaT HAOII01aeMbIC SBIICHUSI.

[Tonp3ysich HOHHO-3JIEKTPOHHBIM METOJIOM, COCTABJISIOT MOJHOE YPAaBHEHHUE PEAKIIUH.

3ananune 4. CpaBHeHMe OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOWCTB BellIECTB.

s 3aganHOrO BemiecTBa (B COOTBETCTBUU C MHAMBUAYAIbLHBIM BapHAHTOM) OINPEICISIIOT CTEICHU
OKHCJICHHUA aTOMOB H OTMCYAIOT, OKHCIIUTCICM HJIHN BOCCTAHOBHUTCICM MOXKCT GBITB 3TO BCIIICCTBO B
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuusx. IIpr HEOOXOIUMOCTH HMCIOJB3YIOT 3HAYCHHUS CTaHIapT-
HBIX 3JICKTpOI[HLIX IIOTCHIIUAJIOB.

W3 npuBeIeHHOTO CIHCKa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPHIE MOT'YT B3aUMOJICHCTBO-
BaTh C 3aJIaHHBIM BCUIICCTBOM.

VYKka3pIBaloT B MPEANOJaraéMbiX pPeaKIUsIX OKUCIUTENIb U BOCCTAHOBUTEINb, paccUuThiBaOT DJIC
JUTsl CTAHIAPTHBIX yciioBUM. [IpoBOasT peakuiuu, 0OTME4aroT HabJt01aeMble SIBJICHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/IOM, COCTABJISIFOT MOJHBIE YPAaBHEHUS PEaKIIUM.

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

Yposens chopmu-
OrneHka
POBaHHBIX KOMITE- [MosicHeHus

TCHITUHA

Teoperuueckoe conepxaHue Kypca OCBOCHO MOJHOCTBIO,
BCE MPEelyCMOTPEHHbIE TPOrpaMMoii 00ydeHHsl yueOHbIe 3aJaHHs
BBITIOJIHEHBI.

OOyuarouuiics J1€MOHCTPUPYET CIOCOOHOCTh OOOCHOBAH-
HOTO BbIOOpa YCIIOBUH NMPOTEKaHMsI, BBIOOpA PEareHTOB M UX KO-
JIMYECTBEHHBIX COOTHOIIEHUH, (a30BOro COCTOSIHUS JUISL OITH-

«5» MaJIbHOTO TNPOBEAECHUS XHMHUYECKUX MPOIECCOB. YCHEIIHO MpH-

(oTNIMYHO) MEHSET 3HaHWSI OCHOBHBIX 3aKOHOB XUMHH, CTPOEHHMS U PEaKIu-
OHHON CHOCOOHOCTH BEILECTB AJIsl PEIIEHUs] TUIOBBIX 3a/1a4 Mpo-
beccuonanbHOM nesTenbHOCTH. CriocoOeH MPOBOAUTh aHAIU3 TO-
Jy4YEHHBIX JAHHBIX, JEJaTh MPaBUIbHbIE, HAYYHO OOOCHOBAHHBIE
BBIBOJIbI. ['0TOB mpejyiarate CBOM CIIOCOOBI PELICHUs MTOCTABJICH-
HBIX 3a7a4. [ 0TOB paboTaTh Kak B KOMaHJE, TaK U UHIUBUIYalIb-
HO.

Bricokuit

TeopeTtnueckoe cojiepxkaHue Kypca OCBOCHO MOJHOCTHIO,
BCE TIPEyCMOTPEHHBIE MPOTrPaMMOii 00yueHUs yueOHbIE 3aJaHUS
BBITIOJTHEHBI C HE3HAYNUTETbHBIMU 3aMCYaHHSIMH.

OO6yuatomuiics cnoco0eH MPOBOAUTE 00OCHOBAHHBIN BBIOOP
ONTUMAIBHBIX YCIOBHM TPOTEKAHHWS PEaKIMii, 3HAET CIOCOOBI

«» BIUSHUS HAa XUMHUYECKHH TPOIECC C LENbI0 €ro YCHWICHUS WU

(xoporo) ocTaHoBKU. OOyJaroNUiCs UCTIOIB3yeT OCHOBHBIE 3aKOHBI XUMHUHU
JUTSL pEIIeHUs TUIIOBBIX 3a7a4 MpodeccroHalbHON 1eaTeIbHOCTH,
Ha OCHOBE 3HAaHWI O CBOWCTBaX M CTPOCHUHU BEIIECTBA MPOBOIUT
noa00p peareHToB, CIOCOOEH MPOBOAMTH AHAIM3 MOJYYEHHBIX
JAHHBIX, HO JIONYCKAaeT HETOYHOCTH B (DOPMYJIIMPOBKAX M BBIBO-
Jax.

bazoBriit

Teoperndeckoe coxmep)aHue Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMol oO0y4deHus yd4eo-
HBIX 33J1aHUH BBITTOJTHEHO, B HUX UMEIOTCS OIIHOKH.

OOyuaronuiics MOXET IOJ PYKOBOJCTBOM OCYILECTBIISITh
BBIOOP ONTHMAIBHBIX YCIOBUH NPOTEKAHHUS PEaKIUi M BO3MOX-
HOCTH BJIMSIHUSL HA CMEIICHHE XMMHYECKOT0 PaBHOBECHS, C IIEIIbIO

«3»
[Toporogsrii (ymoBneTBOpH-
TEJIbHO)
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Yposens chopmu-
OrneHka
POBAaHHBIX KOMIIE- Iosicuenust
TCHITUHA

YBEJIMUEHUS BBIXOJIa MPOAYKTOB peakinuu. CrocoOeH moaduparhb
peareHThl I PEICHHUs THUIOBBIX 33734 MpOopeCCHOHATBHOM 1es-
TEJILHOCTH, [P 3TOM HCIIOJI3YeT 3HAHUS 3aKOHOB XMMHH, CTPOE-
HUSI BEIIECTBA M €r0 XMMHUUYECKON akTUBHOCTU. CIIOCOOEH MpOBO-
JUTh aHAJIN3 MOJIYYCHHBIX PE3yJIbTATOB MCCIICIOBAHMUS, JAOIMYCKas
HE3HAYMTENIbHBIC OIHOKH.

Teoperuueckoe cojepkaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO MPETyCMOTPEHHBIX NMPOrpaMMoN 00ydeHHs] y4yeOHbIX 3aja-
HUH 700 HE BBIMIOJIHEHBI, TUOO coAepkar TpyObie OMIMOKU; J10-
MOJIHUTENIbHAS CaMOCTOSITENIbHAs paboTa HaJ MaTepualioM He
IpuBeJia K KakoMy-J1M0O 3HAUUTEIbHOMY IOBBIIIEHUIO KAaueCTBa
BBITIOJTHEHHS YU€OHBIX 3aJJaHHi.

OOyuaromuiicss He 3Ha€T OCHOBHBIX 3aKOHOB XMUMHH, TIOXO
«2» MPEACTABIISIET BO3MOKHOCTh MX HCIIOJIb30BAHMS MPU MPOBEACHUU
Husknii (HeyOBIIETBO- | BBIYMCIIEHUHN IO ypaBHEHUsAM peakiuil. Mimeer ciabble npeacTas-
PHUTENBHO) JIEHUS1 O CTPOCHUU BEIIECTB U UX XMMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHUs] OJHUX BEIIECTB B JIPYrue, HE BIAJCET METO-
JaMH BbIOOpa ONTHUMAJBHBIX YCJIOBUN NPOTEKAaHUS peakuuid u
BO3MO>KHOCTH BJIMSIHUS HA CMEILIEHNE XUMUYECKOTI0 PaBHOBECHS, C
LENbI0 YBEJIMYEHHUS BBIXOJAa MPOIYKTOB peakuuu. He crocoben
noa0upaTh peareHThl ISl peIIeHUs IOCTAaBICHHBIX 3amad. He
BJIaJieeT HaBbIKaMHU O0OOIIEHUS U OLEHKHU MOJYYEHHBIX pe3ysbTa-
TOB MCCJICJOBAHHUS.

8. Meroauyeckue ykazaHus 1J1sl CAMOCTOSITEIbHON pa6oThI 00y4arouXxcst

CamocrosTenbHast paboTa CriocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOTHI ¢ yueOHOW U HAYYHOH JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETHUYECKOI0 MaTepHualia, ClIOCOOHOCTH MCIIOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPO(PECCUOHATBHON JESITENbHOCTH.

CamocrosTenbHas paboTa BBIMOIHAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 3aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEMNo/iaBaTesi, HO 0€3 ero HermocpeACTBEHHOr0 y4acTus (IIpu 4acTUY-
HOM HENOCPEJCTBEHHOM YYacCTHHM IPETo1aBaTelis, OCTaBIIAIOLIEM BEIYLIYIO pOJib B KOHTPOJIE 3a paboToi
CTYICHTOB).

Dopmel camocmoamenvHou pabomul 6akamaBpoB pasHOOOpa3Hbl. OHU BKIIOYAIOT B ce0s M3yye-
HUEe y4yeOHOM, HAyYHON M METOJIMYECKOW JUTepaTyphl, MaTepUaIoB MEPUOTUIYECKUX M3JIaHUH C IpUBIIe-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTATUCTUYECKOH, MEPUOTUUECKON W HaydyHOH MHPOpMa-
LUH.

B npouecce nzyueHus JUCHUIUIMHBL «XUMUs» OakanaBpamu HanpasieHus 35.03.01 «Jlecnoe ne-
JI0» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU paOOmMbl SBISIFOTCS:

- IOATOTOBKA K ayAUTOPHBIM 3aHATHUAM (JEKLIUSAM U MPAKTUYECKUM 3aHITHUSM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOfATeNbHasE paboTa Haja OTAEIbHBIMM TeMaMH Y4eOHOW JUCLUMIUIMHBI B COOTBETCTBUU C

y4eOHO-TEMATUIECKUM TLJIAHOM;

- IOATOTOBKA K dK3aMEHY.

Ha 3aHATHAX JEKIMOHHOIO THIA IpEenojaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHBIE, Hauboiee
CIIO’KHBIE TIOHSTHS TEMBI, & TAK)KE CBSA3aHHbIC C HUMU TEOPETHYECKUE U MPAKTUUYECKUE MPOOIIEMBI, 1aeT
PEKOMEHIALMHU Ha BBIIOJIHEHHE CAMOCTOSATEIbHON PabOTHI.

B xone nexiuii 00y4arommuMcs peKOMEHTyeTCS:

- BECTH KOHCIIEKTUPOBAaHUE y4eOHOIr0 MaTepuana;

- oOpalaTh BHUIMaHUE Ha ONpeeSIeHHs OHATHA, (POPMYIHMPOBKH 3aKOHOB U X MAaTEMaTHYECKOE
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BBIPAKEHUE, TOJI0KEHNS, PACKPBIBAIOIINE COAEPKAHUE TE€X WM HMHBIX SIBICHUN U IPOLECCOB, HAyYHbIE
BBIBO/IbI U ITPAKTUYECKUE PEKOMEHIALNY 110 UX PUMEHEHHUIO;

- 3aJ]aBaTh MPENOJABATEI0 YTOUYHSIIOUME BOIPOCH! C LIEIBIO YSCHEHUS TEOPETUYECKUX I0JIOXKE-
HUM, pa3pelieHus CIIOPHbBIX CUTYaIUM.

B pabounx KOHCHIEKTax >KelIaTelbHO OCTaBJATH IMOJIA, Ha KOTOPHIX BO BHEAYAMTOPHOE BpEMS
MOKHO C/IeJIaTh MOMETKH U3 y4eOHO-METOJUYECKOro 0OecreyeH s Al CaMOCTOSITEIbHON paboThl 00Y-
YalOLUXCs, JOMOJHAIOIIEr0 MaTepuall MPOCIYIIAHHON JIEKIIMM, a TaKKe IOMETKH, IOAYECPKHUBAIOLINE
0CO0YIO0 B&KHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jjis ycnemHoro oBiajeHus KypcoM HEOOXOMMO MOCeHaTh BCe JEKIUH, TaK KaK TeMaTHIYeCKUi
MaTepuaj B3aUMOCBA3aH MexX1y co0oil. B cioyuasx mpomycka 3aHATUS CTYAEHTY HEOOXOIMMO CaMOCTOS-
TEJIbHO U3YYUTh MaTe€pUal U OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI 110 IIPOIYIICHHOW T€MEe BO BpEMs UH-
JUBUTyaJIbHBIX KOHCYJIbTALNI.

JlaGopaTopHbIe 3aHATH — 3TO akTUBHas (opMma ydeOHoro npornecca. [Ipu moaroroske k abopa-
TOPHBIM 3aHATHUSM OOy4arolmeMycss HEOOXOJUMO H3YyYUTh OCHOBHYIO JIMTEPATYpPy, O3HAKOMHUTCS C JO-
IIOJIHUTENIBHOM JINTEPATypOH, y4eCThb PEKOMEHJAMHU MpenoaaBares. TeMbl TEOPETUHIECKOTO COAEpKa-
HUS TPEIIoiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkaeHus. bombiias yacTh TeM AMCHMILTAHBI HOCHUT
[IPaKTUYECKUM XapakTep, T.€. MPEIoJaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUIl M pelleHue 3ajad,
aHaJIM3 IPAKTUYECKUX CUTYyaIUHl.

BaxHoii yacThi0 CaMOCTOSATEIBHON paOOTHI SBISAETCS UYTEHHE yJYeOHOW M HAYYHOH JIMTEpaTypehl.
OcHoBHast HyHKIUS YUEOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAHHI, YMEHUI U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHICHUATIMCTAMH 110 TAHHOW THCIUITIAHE.

Omnpoc no Teme 1a00paTopHOil pabOTHI MpeACTaBIseT cOO0M OTBETHI HA MOCTABJICHHBIE BOIIPOCHI
nepe J1abopaTopHOM paboTol U mocie e€ BhIoJHeHUs. M3mokeHne B MMCbMEHHOM BHUJE PE3YJbTaTOB
JKCIIEPUMEHTA U TEOPETUYECKOTO aHAIM3a WM PEUICHHE 3aJadu Mo onpeneneHHod teme. CoaepkaHue
MHVBUAYAIBHBIX BOIIPOCOB IO TEMaM JIaOOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKalaBpoB
10 OCHOBHBIM BOIIPOCaM Kypca. Y pPOBEHb BBIINOJIHEHUS I103BOJIAET NIPENOAABATENAM CYIUTh O XOJI€ CaMo-
CTOATEIbHON pabOThI OaKanaBpOB B MEKCECCUOHHBIN EPUO U O CTETIEHN X MOJATOTOBKU K 3K3aMEHY.

IToaroroBka K 3K3aMeHy MPEATIOIAracT:

- U3y4YE€HHE OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYPHI,

- U3y4YEHHUE KOHCIIEKTOB JICKIUH;

- y4acTHe B IIPOBOJUMBIX KOHTPOJIBHBIX ONPOCaX;

9. llepevyennb HHGOPMAITMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX
MPHU OCYLIECTBJICHNH 00pa30BaTEJIbHOI0 MPOLecca Mo JUCIHUIINHE

JUist yCTIEITHOTO OBJIQJACHUS TUCIMITTIMHON MCTIONB3YIOTCS ClIeAyIoIre HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEHUSI:

e [lpu mpoBeneHHM JEKIMH HCIIOJB3YIOTCS TMpPE3EHTAMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAMTHI, HCIOIB30BAHHE BHICOMATEPUAIIOB
Pa3IMYHbBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS 1O JUCUUIUIMHE MPOBOAATCS B CHEIHAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlabopatopHble 3aHATUS MO AUCLUUIIIMHE MPOBOJSATCS C MCIOJB30BaHUE PA3IMYHOrO J1abopaTop-
HOro 000py/I0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaxX-ycTaHOBKax. Ha 3aHsaTuu oOydaronmiics 3Ha-
KOMUTCS ¢ (U3UKO-XMMHUYECKUMH METOJaMU aHaiu3a OOBEKTOB OKpy’Karolled cpelbl, padboToil u
YCTPOHCTBOM MbLJI€ Ta300YHCTHOTO 000PYIOBaHMS M PUOOPOB, HCIIOJIB3YEMbIX MPH HCCIeI0BaHUU 00b-
€KTOB OKpYXaroIllel Cpe/ibl, yUUTCSI TOTOBUTh CTaHIAPTHBIE PACTBOPBI, CTPOUTH KaTMOPOBOYHBIE rpadu-
KM U T.IL.

B mponecce u3yueHus] IUCHMIUIMHBI Y4€OHBIMH LIETSIMM SIBJISIIOTCSI TEPBUYHOE BOCIPUATHE
yueOHOI MHPOPMAITUN O TEOPETUIECKUX OCHOBAX U MPHUHLUIAX PAOOTHI ¢ JOKYMEHTAaMH (KapThl, TUIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHME, 3allOMUHAHKE, a TaKKe CTPYKTYpHUPOBAHHE MOJYUYEHHBIX 3HAHUH U
pa3BUTHE UHTEIICKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JCSITEIBHOCTH PEIPOTYKTHBHOTO
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xapakrepa. [locpeacTBOM HCIONB30BaHUS STHX WHTEIUICKTYalbHBIX YMEHHW JIOCTHTAIOTCS y3HABaHHE
paHee YCBOGHHOTO Marepuajia B HOBBIX CHTYalMsX, IPUMEHEHHE aOCTPAaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYyalHsX.

JInst NOCTHXKEHUSI STHX LeJIell HCIONIB3YIOTCS B OCHOBHOM TPaJWIMOHHBIE MH()OPMATHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM PAa3IMYHOIO COYETAHHS MACCUBHBIX (GOpM (JEKIus, Ja-
OopaTopHOe 3aHATHE, KOHCYJIBTAllUs, CAMOCTOSTENbHAs padoTa) M PENpPOLYKTUBHBIX METOJOB O0Y4EHHS
(moBecTBOBaTENbHOE M3JIOKEHUE YueOHOW MH(bOPMALUU, 00bICHUTEIBHO-MIUTFOCTPATUBHOE H3JIOKECHHUE)
1 J1a00paTOPHO-TIPAKTHYECKUX METOI0B 00yueHHS (BBIIOIHEHHE KeC-3aJaHuii, pacyeT 3K0ONO03alIiuTHO-
ro 000OpYyIOBaHUS).

VYHuBepcuTeT obecredeH He0OXOIUMbBIM KOMIUIEKTOM JIHMIEH3HOHHOTO IPOrPaMMHOTO obecrede-
HUSL:

®  CceMeicTBO KOMMEPYECKUX ONEPAlIOHHbIX cucTeM cemeiicTBa Microsoft Windows;

e oducHsbIf nakeT npuioxxeHuit Microsoft Office;

e [porpamMMHasi CHCTeMa JUIsi OOHAPYKEHUSI TEKCTOBBIX 3aMMCTBOBAaHMI B y4eOHBIX M Hay4YHBIX
pabortax «AnTHIIaruat.BY3y;

®  IByX- M TpEXMEpHAs CUCTEMa aBTOMaTH3MPOBAHHOTO MPOEKTUpOBaHus 1 yepueHuss AutoCAD.

10. Onucanne MaTepuabHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOI /151 OCyIIeCTBIEHUS
00pa3oBaTeIbHOI0 Mpouecca 1o JMCHUIINHE

Peanuzamus yueGHOrO npoiiecca OCyIIeCTBISETCS B CIEIMATbHBIX YU€OHBIX ayIUTOPUSIX YHUBEP-
CUTETA JIJISl MIPOBECHUS 3aHITHI JIEKIIMOHHOTO THIA, TA0OPATOPHBIX 3aHSATUH, TPYIIOBBIX U UHIAUBUIY-
QJIbHBIX KOHCYJIBTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTecTaluu. Bee aynuTopun yKOMILIEK-
TOBAaHbI CHCHH&HHSHPOB&HHOﬁ MeOEJIbI0 U TEXHUYECKUMU cpeacTBaMu O6quHI/Ifl, ClIyXXallluMHu  JJIs
npejcTaBieHus ydeOHoil uHdopmanum Oombinoit aynutopuu. Ilpn HeoOxommmocTu 0O0ydaroIIUMCS
MpeiaraloTcss Habopbl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U Y4EOHO-HATIISAHBIX MOCOOMIA, oOecniedn-
BaIOIIME TEMAaTUUYECKUE WILUTIOCTPALINH.

CamocrosiTenbHast paboTa 00y4yaroIXcs BBHIIOIHSAETCS B CIELMAIU3UPOBAHHON ayAUTOpUHU, KO-
Topasi o0opynoBaHa ydueOHON MeOenblo, KOMIBIOTEPHOH TEXHMKOH C BO3MOXKHOCTBIO TOJKIIOYEHUS K
cetn «/HTepHET» U oOecrneueHneM J10CTyna B IEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPENY
YIITY.

Ectb nomenienue A XxpaHeHus: ¥ NpoPHIaKTUYECKOT0 00CITyKUBaHUS yueOHOro 000py/10BaHUS.

TpeOoBanus K ayANTOPUAM

HaunmenoBanme CIICNHUAJIBbHBIX HOMGHIGHI/Iﬁ OCHaHIeHHOCTI) CIICNUAJIbHBIX HOMGHIGHI/II\/'I
U TIOMEIEHHUH JUIsl CAMOCTOSITeNIbHON PabOTHI Y TIOMEIEHUH U1 CaMOCTOSTENIbHON PaboThI
Crounbl, cTynbsl, paboyee MEeCTO, OCHAILIEHHOE
KOMITIBIOTEPOM C BBIXOJIOM B CE€Th MIHTEpHET U
AJIEKTPOHHYI0 HMH(POPMAIMOHHYIO 00pa3oBa-
TENBbHYIO CpENy, a TaKXke: 3KpaH, MPOEKTOp,
MapKepHasg [0CKa, 2 CTejiaxa Uil KHWT,

ITomemienne I JEKUUMOHHBIX M INPAKTUYECKUX
3aHSATHUM, TPYIIOBBIX W HMHAWUBUIYAJIbHBIX KOH-
CyJbTallMi, TEKYLIEH U MPOMEKYTOYHOM arTecra-

H. CTeHJI OXPaHbI TpyJa U TEXHUKU OE30IMacHO-
CTH.

[Tomenenue s 1abOPaTOPHBIX 3aHATUI YyeOnast mabopatopust

[Tomerenust 1y1st CaMOCTOSATETBLHON PaOOTHI Cronbl, CcTymbs, dKpaH, mpoekTtop. Pabouwne

MeCTa CTY/IEHTOB, OCHAILIEHbI KOMIIBIOTEpaMH
C BBIXOZIOM B ceTh MIHTEpHET U 3JeKTPOHHYIO
MH(POPMAIMOHHYIO 00pa30BaTEIbHYIO CPEy.
[Tomerienue i XpaHeHUsT M IpoQHIaKTHUECKO- | PacxopHble Martepuaibl JUIsl peMOHTa M 00-
ro 00CIy)KUBaHHS y4eOHOT0 000pyOBaHHS CITy)XMBaHUS TEXHUKH. MecTa 1l XpaHEHUS
00opynoBaHus
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