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1. O01mue moj10KeHu s

Jucuunianaa «XMMHUsS» OTHOCUTCS K 00s3aTenbHOM yacTu 010Kka 1 yyeOHOro miiaHa, BXOISIIEro
B cocTaB 00pa3oBaTelIbHON MporpaMmbl Beiciiero oopazoBanus 35.03.02TexHOIOTHS JIECO3arOTOBUTEb-
HBIX U JIepeBoIiepepadaThIBAIOIIUX POU3BOACTB (pod b — TexHoorus 1epeBooopadboTKu).

HopmatuBHO-MeTOIMYECKOH 0230 7151 pa3paboTku paboyeit mporpaMMbl y4eOHOUM TN CITMIUIMHBI
«XHUMHD» ABISIIOTCS:

o ®epnepanbubiii 3akoH "O0 ob6pazoBanuu B Poccuiickoit denepanuun", yTBEpKICHHBIH MPUKA30M
MunoOpnayku P® Ne 273-@3 ot 29.12.2012;

e [Ipuka3z MunoO6pnayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepKIeHUH TOPsJIKA OpTraHU3aIlluN
U OCYILIECTBJICHUs] 00pa30BaTeNIbHOM NEATEIBHOCTH MO0 00pa30BaTeNIbHBIM MIPOrpaMMaM BBICLIETO
o0pa3oBaHMs - IporpaMMaM OakajiaBpuara, IporpaMMaM CIEIHaINTeTa, IporpaMMaM Marucrpa-
TYpHI.

e [lpuxa3z MunucrtepcTBa Tpyaa u conuanbHoi 3amuThl oT 21.12.2015 r. Ne 1050n «O0 yTBepxkae-
HUM npodeccroHanbHOr0 crannapra «CIenualIucT-TEXHOIOT JepeBo0OpadaThIBAIONINX U Me-
OeNbHBIX IPOU3BOCTBY.

o ®dexnepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAApPT BhICIIEro oOpazoBanus (PI'OC
BO) no wnanpasnenuto noaroroBku 35.03.02 «TexHonorust aeco3aroTOBUTENbHBIX M Je-
peBornepepadaThIBAOIIUX MPOU3BOACTBY (YpOBEHb OakalaBpHara), YTBEP)KIEHHBIH NPUKA30M
MunucrepcTBa oopazoanus U Hayku PO Ne 698 ot 26.07.2017;

e VYyeOHbIe TUTaHBI 00pPA30BaTEILHON MPOrPaMMBI BBICIIIET0 00pa3oBaHus  HampaiieHus 35.03.02
— TexHONOTHs J1€CO3arOTOBUTENIBHBIX U JIepeBoIepepadaThiBAIOIIUX MPOU3BOACTB (MPOoduib —
«TexHonorust 1epeBooOpPabOTKM»), TOATOTOBKH OaKallaBpOB 10 3209HON (popme oOydeHus1, 0100-
pennbiii YuensiM coBeToM YIJITY (mportokonm Ne2 ot 20.02.2020) 1 yTBEp>KACHHBI PEKTOPOM
YIJITY (20.02.2020).

OOyuenue mno obOpazoBarenbHOM 35.03.02— TexHONOTHS JIECO3arOTOBUTENBHBIX M Jepe-
BoIepepadaThIBaOMMUX MPou3BOACTB (Tpodusib — TexHosorus nepeBooOpabOTKH) OCYIIECTBIAECTCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJILTATOB 00YUYeHHUsI N0 TUCHHUIINHE, COOTHECEHHBIX
¢ INIAHMPYEMBbIMH Pe3yJIbTAaTaAMH 0CBOCHHUsI 00pa30BaTeIbHON NPOIrPaMMbI

[TnanupyembIMH pe3ynbTaTaMu O0y4YeHHs MO JUCLMIUIMHE SBISIOTCSA 3HAHUS, YMEHUs, BIIaJICHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIMM U obecrie-
YHMBAIOLIUE JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTENbHON MPOTrPaMMBI B LIEJIOM.

Leab ocBOeHUsI IMCHUIJIMHBI TTOJy4YeHHE 0Aa30BBIX 3HAHUHU MO OOIIMM 3aKOHAM XMMMHU, 3aKOHO-
MEPHOCTSIM MPOTEKAHUsI XUMUYECKUX MPOIIECCOB, CTPOEHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKHX BEIIECTB U X BO3MOKHOTO aHaJIM3a U UCIOIb30BaHUS IIPU PEIICHUH 3a]1a4 MPOopeCcCHOHANIbHOM Jie-
ATEIBHOCTH.

3agaum IMCHUILIMHBI:

— J1aTh IPEJCTABIEHNE O CTPOEHUM BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOACHCTBUAX, KaK
MeX/1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BEIECTBAMHU;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMH, UX IPOSIBIEHUS B IPUPOAE C TOUKHU
3peHusl BAXKHOCTHU OIIEHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTepss OMOMACCHI, COMYTCTBYIOIINX KOMIIOHEH-
TOB), YTOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— I0Ka3aTh BO3MOXHOCTb IIPOTHO3UPOBAHUSA U YIPABJICHUS IPOTEKAHUEM XUMHYECKUX PEaKIIHA;

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

— pa3BUTHh HABBIKU pabOTHI C XMMUYECKHMMHU BEILECTBAMHU, XMMUYECKON MOCYNOH, nMprudopaMu U
o0opyIoBaHUEM;



— COo3/aTh HAYYHO-TIPAKTHYECKYI0 OCHOBY JUIS HW3YYCHUS JUCIHHUILUIUH TPodeCcCHOHATHHON

HaIlpaBJIE€HHOCTH

IIpouecc u3yyeHusi JTUCHUIVIMHBI HanpaBjeH HA GopMupoBaHMe ciaeayOmmx odumenpodec-
CHOHAJIbHBIX KOMIIETEHIM A
OIIK-1 criocobeH pemaTth TUMOBBIC 3a/1a4l IPO(ECCHOHATBHON IEATEIPHOCTH HAa OCHOBE 3HAHUN OCHOB-
HbIX 3aKOHOB MAaTE€MaTHYEeCKMX M €CTECTBEHHbIX HayK C [PUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO LM CS 0JI5KEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOP YCIOBUN M BO3MOXKHOCTH YIPABJICHHs HAIPABIECHUEM MPOTe-
KaHUsl XUMUYECKUX PEaKI[Ui, XUMUIO OCHOBHBIX 3JIEMEHTOB M KJIACCOB HEOPTaHUYECKUX BEILIECTB, METO-
Ibl UX TOJIydeHHus, (pu3ndeckre M XMUMHUYECKHE CBONCTBA MPOCTBHIX U CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, a TAKYKE METO/Ibl aHAJIN3a U KOHTPOJIS.

yMeTh:

— MPUMEHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX IPOLIECCOB MJIS
TUTAHUPOBAHUS U MPOBEACHUS TEOPETUUECKOTO M MPAKTUUYECKOIO UCCIIeIOBaHUs, a TaKkxke 00pabaThIBaTh
MOJTyYECHHBIE PE3YJIbTATHI.

BJIA/IETh:

— HaBBIKAMH MPOBEICHUS XMMHUYECKOTO HKCIIEPUMEHTA, B3BEIIMBAHUS, TPUTOTOBJICHHS PACTBOPOB
13 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSIHMS, aHAJIM3a MOJYyYEHHBIX BEIIECTB U PacTBOPOB, OIpee-
JICHUS U U3MEPEHUsS Pa3INYHBIX (PU3NKO-XHUMUYCCKUX CBOWMCTB BEIECTB IMPH PEIICHUU THUIIOBBIX 33]a4
npodeccunoHaNbHOM e TEIbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

Jannast ydeOHasi JUCIMIUIMHA OTHOCUTCS K 0Os3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW YacTH, YTO
o3HayaeT (GOpMHUPOBAHME B Tpoliecce oOyueHus y OakaliaBpa OCHOBHBIX OO0IIenpodeccuoHaIbHbIX 3HA-
HUN ¥ KOMIIETEHIIUI B paMKax BEIOpaHHOTO MPOduIIs.

OcBoeHMe TaHHOW JUCHUIUTUHBI ABISETCS HEOOXOIUMON OCHOBOM JJISl MOCEAYIOIIEro U3yUeHUs
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBaIM(PHUKAIMOHHON paObOTHI.
Ilepeuensv obecneyusaowux, COnymcmsyrowux u 0becneqyusaemvlx OUCYUnIuH

Ob6ecneun- ConyTcTBYyHOIIME ObecneurBaeMbIe
BaloIIUe
Marematuka | MaremaTnka WudopmaninoHHbIe TEXHOJIOTUH B MTpodeccnoHab-
HOM ACATEIHbHOCTH
OKoJIorus HNudopmaruka HauepraTensHas reoMeTpus U UHKEHEepHas Tpadu-
Ka
VYyeOHnas mpakTuka (03Ha- | CrienualibHbIe pa3eNbl MaTeMaTHKH
KOMHUTEITbHAS )
duzuka TeopeTnyeckas MEXaHHKa

JlpeBecuHOBeIeHNE U JIECHOE TOBAPOBEICHUE
ConpoTHBIEHUE MaTEPHATIOB
['uapo-nHEBMONPHUBOL

DIeKTpooOOPYyI0BaHNE TPOMBIIUICHHBIX TIPEATPH-
SITUU

[IpuknagHas MexaHuka

ABTOMAaTH3a1Ms POU3BOJCTBEHHBIX MPOIECCOB
ABTOMAaTU3UPOBAHHOE MPOCKTUPOBAHUE U3NICIIUNA U
TEXHOJIOTUI

dusuKa IpEeBECUHBI

YyeOHast mpakTHUKa (TeXHOJIOrn4YecKast (IpOeKTHO-
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TEXHOJIOTHYECKas))

[Tpon3BoICTBEHHASI TPAKTUKA (TEXHOJIOTUYECKAs
(IPOEKTHO-TEXHOJOTUYECKAsT))
ITpon3BoacTBEHHAs NpaKkTUKa (IpeIUILIOMHasl)
[ToaroroBka K cjaue u cjaya rocyJapCTBEHHOTO
HK3aMEHa

BrimonHeHue u 3amuTa BeITYCKHOM KBanu(UKau-
OHHOM1 paboTHI

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0YyYaromieMycsi CUCTEMHOE IPEICTABICHHE O KOMIUICKCE
n3ydaeMbIX TuctuIiiH B cooTBeTcTBUM ¢ PI'OC BO, uto obecneuynBaer TpeOyeMblii TEOPETUUECCKUI
YPOBEHB U MPAKTUUYECKYIO HAPABICHHOCTh B CUCTeMe O0yYeHUs U OYAYIIeH eaTeTbHOCTH BBITYCKHUKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alouuxcs ¢ npenojaaBaresiemM

(mo BuAaM yueOHBIX 3aHATHII) U HA CAMOCTOATEIBLHYIO PA00Ty 00y4aroMXCcH

OO61ast TpyI0eMKOCTh TUCIUTIIMHBI

. Bcero akajieMu4eckux 4acoB
Bun yuebnoit paboTbl
o4Has Gpopma 3ao4yHas hopma

KonTakTHas padora c npenojaaBarejiemM™: 10,35
nexryu (J1) 2
npaktuueckue 3auarus (I13) -
nabopaTopHble pabotsl (JIP) 8
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35
CamocTosiTejibHAsE pa60oTa 00y4AKIIUXCH: 133,65
U3Y4YEHHE TEOPETUUECKOI0 Kypca 45
MOJITOTOBKA K TEKYIIEMY KOHTPOJTIO 80
IIOATOTOBKA K NPOMEKYTOYHOM aTTeCTAllUN 8,65
Bua npomexKyTo4HO# aTTecTaliu: IK3aMeH
O01ast TPY/10€MKOCTh 4/144

*KonrtakTHast paboTa 00YYAOIIMXCS C MPENoiaBaTejeM, B TOM YHCIIC ¢ NPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHUS JICKIIMOHHOTO TUMA, U (WIIK) J1a00paTopHble paboThl, U (MJK) TPYIIOBBIE KOHCYIbTALMH,
(WK) MHAMBUIYATBbHYIO0 paboOTy 0OydaromIerocs ¢ MpenojaBaTeieM, a TAKKe aTTeCTAIUOHHbBIE UCIBITAHUS MPOMEXYTOUHON
arrectaiu. KoHTakTHast paboTa MOXKET BKJIIOYATH WHBIC BUJIbI YICOHOW NEATEIBHOCTH, MPEyCMAaTPUBAIOIINE TPYIIIOBYIO U
WHIWBUIYAITBHYIO pa0OTy 00YJaroUIuxcs ¢ mpernoaaBaTenieM. Yackl KOHTaKTHOW paboTHI ompenenstores [loiaoxennem o0 op-
TaHW3alUN U IPOBEICHUH KOHTAKTHOW pabOTHI PH pear3aiuy 00pa3oBaTeIbHBIX MPOTPaMM BBICIIETO 00pa30BaHMUs, YTBEP-
)KaeHHBIM YueHbiM coBeToM YIJITY ot 25 derpans 2020 roaa.

5. Copep:xkaHue IMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jeiam)
€ YKa3aHHeM OTBEJEeHHOI0 HA HUX KOJINYeCTBAa aKaJeMHYeCKHX YaCOB

5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHbI

3ao04Hasi gopma 00y4eHus1

Bcero
Ne . | CamocTosTENbHAS
HaunmenoBanue pasnena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOH
/1 pabora
paboThI
1 | BBeaeHue B Kypce
11 BBeneHre u OCHOBHBIC TIOHSITHSI U OTIpE/ie- 3
' JICHUS
1.2 | OdyHnameHTaIbHBIE 3aKOHBI XHMHH 1 - 1 14
1.3 | OCHOBHBIC KJIACCHI HEOPTAHHMYECKHUX CO- - 4 4 24




Bcero

No . | CaMocTosTenbHast
HaunmenoBanue paznena quCLUIITMHBL JI | 13 | JIP | kOHTaKTHOM

/11 pabora

paboTHI

enuHeHn. Xumus 31eMeHToB. CBOMCTBa
BAXKHEHUIINX COCTUHEHUH,

2 | CTpoenue BeniecTBa

CtpoeHue aToMa U MepuondecKas CucTemMa
xumudeckux 3nemeHToB [1.11.MeHnneneesa. - - - 10
IlonsaTue o XUMHYECKOI CBSI3U.
3 BBeneHue B TeOpUI0 XMMUYECKHX MPOLECCOB

3.1 | DHepreTuka XUMHYECKUX MPOIIECCOB - - - 6
39 CKOpOCTh XUMHYECKUX PEAKLUH U XUMHYE- | i i 14
CKO€ PaBHOBECHE
3.3 | PacTBOpbI 1 4 5 32
4 | DJIeKTPOXHMHYECKHE MPOIeCcChI
41 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIE PEaK- i i i 12
UK
["anpBaHMUYECKHE 3TIEMEHTHI. DJIEKTPOIIU3
4.2 | pactBopoB u paciuiaBoB. Kopposus merai- - - - 10
10B. Bonpock! 3komnorum.
Hroro no paznenam: 2 - 8 10 125
[TpomexyTouHas aTTecTanus X X X 0,35 8,65
Bcero 144

5.2. Conep:xaHue 3aHATHI JEKIMOHHOTO THIIA

Paszgea 1. BBenenue B kypc

1.1 Bseoenue u ocHogHble noOHAMUA U ONpedeneHUs

[TpenMer u 3aaun XUMUH, €€ MPaKTUYECKOE 3HaUeHHEe. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKU
u obmectBa. Pomp XMMHMHM B pa3BUTUM JIECOXMMHUYECKOro Komriekca Poccuiickoit ®enepauuu.
Opranu3zanus caMoCTOSTENIbHON paboThI 10 Kypcy 001Iel XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M SHepruu. lleproanyHocts. 3akoH coxpaHeHus 3apsina. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccol Heopeanuueckux coeOuHeHull

Oxcupl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OnpeneneHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEHMINMX COEAMHEHHH »IIeMEeHTOB. HaxoxaeHuwe sneMeHTOB B mpupoje. CrocoOb
nonryueHust. CBOMCTBA M TPUMEHEHHE.

Pa3nen 2. Ctpoenue BemecTrsa

2.1 Cmpoenue amoma u nepuooudecKas cucmema xumuieckux snemenmos /.M. Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. [loHsTue o kBaHTax. OCHOBHBIE TOJIOKEHHS KBAaHTOBOM
MEXaHUKHU. ODJIEKTPOHHOE 00jaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lopsmoK 3amogHEHUs! AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HaUMEHbIIEH 3Hepruu, mnpaBuwio XyHaa, npuHiun [laymnu, npasuno Kneukockoro,
3aKOH 2JIEKTPOHHOM cUMMeTpuH, 3akoH Mozmnu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX PsIOB OOJBIINX
NIEpPUOIOB. S-, P-, d- u f-amemenTsI. [lepronyeckre CBOMCTBA XMMHYECKHX JIEMEHTOB: SHEPIHsl HOHU3ALNH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATETbHOCTh, aTOMHBIE U HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHUS.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK/

XuMHUYECKasi CBSA3b: BUABL, METONbI onucaHus. OCHOBHbIE XAPAKTEPUCTUKU XMMHUYECKOW CBS3H:
JUIMHA, HaIllpaBJIEHHOCTb, NPO4YHOCTh. KoBaneHTHas cBA3b. MeTO BaJIEHTHBIX CBA3€H: HACHIIAEMOCTh U
HAIpPaBJIEHHOCTb CBS3H, KPaTHOCTh CBsI3U, MossgpuzyemMocTh. ['ubpuauzanus. MoHHas CBsI3b: 3HEprus
MOHHOM CBSI3U, MOJISIpU3allds HOHOB, IOJIAPHOCTh M MOJIAPU3YEMOCTh CBsi3u. CTpoeHue BELIECTB B



KOHACHCUPOBAHHOM COCTOSHHU.

Pa3nes 3. BBegenne B TeOpHI0 XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka XumMuueckux npoyeccos

Buytpennsst sHeprust v SHTaNIbIHA. TersioBble 3¢ (eKThl pa3IuyHbIX MporeccoB. 3akoH ['ecca u
CIIEICTBUS U3 Hero BeITeKaromue. CTannapTHas TerioTa oOpa3zoBanus. [lonstue 06 suTponuu. M3mene-
HUE SHTPOIUH B Pa3IHUHBIX mporeccax. [lonstue 06 sHeprun ['nb6ca u e€ n3MEeHeHNH KaKk MEphl peak-
LIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pasHogecue

CKopocCTh peakllii B TOMOTE€HHBIX U FeTepOreHHbIX cucteMax. MakTopsl, BAUSIONIME HA CKOPOCTh
peakuuu. [Tonarue 06 akTuBHpoBaHHOM KoMmIuliekce. HeoOpartumeie n oOpaTuMele mporecchl. XuMuie-
ckoe paBHoBecue. Koncranra paBnoBecus. [Tpunuun Jle-Illarenbe.

3.3 Pacmeopuwi

O6mue mnoHaTus o pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOCHHOCTH BOJABI Kak
pactBoputenss. OOpa3oBanue pacTBopoB. PacTBopumocThs BemiecTB. TepMOXMMHYECKUE TPOLECCH MPH
pactBopeHnH. CiocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpHI HEINEKTPoJauTOB. WneanpHbie pacTBOphl. KommraTuBHbIE CBOMCTBA
pactBopoB: 3akoHbI [ 'enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PACTBOPOB AIEKTPOJIUTOB. MoHHOE mpou3BeaeHue BObl. Bomopoaublil moka-
3arenb pH. CunbHble U cnalblie AIeKTPoNuThl. AKTUBHOCTh. KoHcTaHTa quccouunanuu. 3akoH paz0aBie-
Hus OcTBanbja. MloHHbIE peakiuu.

YcnoBusi cmemienus paBHoBecus. [IpomsBenenue pactBopumoctu. KonnyecTBeHHOE OIMCaHUE
paBHOBECHIl B pacTBOpax MIEKTposUTOB. IIprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'maponus coneii. CreneHb U KOHCTaHTa rUApoau3a. Jlucconuaius KOMIJIEKCHBIX COEIUHECHUI.

Knaccudukanus u xapakrepucTika XMMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJIOB aHanu3a. AHa-
JUTUYECKUE PEAKIIMHM HAa UOHBI.

Pa3nen 4. daekTpoxumMuyeckue npouecchbl

4.1 OxkucaumenvbHO-60CCMAHO8UMENIbHBLE NPOYECChL

BaxxHeillne BOCCTAaHOBUTENN U OKHCIUTENN. METOIbl COCTaBICHHUS YPAaBHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakinid. BimsiHue cpeapl Ha XapakTep NIPOTEKaHUs peaKui.

OKBUBAJICHT OKUCJIUTENS u BOCCTAaHOBUTEIIS. Knaccudukarus OKHCIIUTENNBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM.

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

4.2 Onexmpoauz

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHBI JIEKTPOJIN3a. DJIEKTPOJIN3 C pACTBOPUMBIMHU M HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BUBI KOPPO3UHU. DIEKTPOXUMHUUECKAsA KOPPO3HU. 3alIUTa METAJIJIOB OT KOppo3uu. Bo-
IIPOCHI DKOJIOTUU.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IIAHOM I10 JUCTHUIIIMHE TPEAYCMOTPCHBI J'Ia60paTOpHLIC 3aHATHUA

No HaumenoBanue pazaena ®dopma npoBeECHUS Tpynoémkocts, gac
- JTUCIUATITAHBI (MOTYJIS) 3aHATHS O4YHOC | 3a04HOC
Pazgen 1. BBenenue B kype «O01mas u HeopraHuye-
nabopaTopHas
1 ckast xumusi» (tema 1.1.-1.2. dyngamentanbHbie aGoTa -
TIOHSTHSI U 3aKOHBI XUMUU. 3aKOH KBHUBAJICHTOB.) P
2 | Paznen 1. BBenenue B kypc «OO11as 1 Heopranuye- nabopaTopHas 4

8



No HaunmenoBanue paziena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JTUCUUTLITAHBI (MOTYJIs1) 3aHSTUS OYHOC | 3a04HOC
ckast xumusi» (Tema: 1.3. OcHOBHBIE KJ1acChl HEOpra- pabota
HUYECKUX coeqUHEHUN. XUMUS d1eMeHTOB. CBOH-
CTBa BKHCUIIIMX COCIMHCHHIA. )
Paznen 2. CtpoeHue BeliecTBa
3 (tema: 2.1. CTpoeHue aroma M MEpUOAUYECKAsT CHU- naboparopHas i
creMa xumuyeckux osnemeHtoB J[.M.Menneneena. pabora
tema: 2.2. [loHsiTe 0 XUMHUYECKOU CBSI3MU.)
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO-
1L[ECCOB
. nabopatopHas
4 | (tema: 3.1. DHepreTrka XHMHUYECKHX TIPOIECCOB. 6 -
teMa: 3.2. CKOpoCTh XUMUYECKUX PEAKIUI U XUMU- pabota
JyecKoe paBHOBecHe. Karanutuueckue peakifum.)
Paznen 3. BBeneHue B TeOpHIO XUMHUYECKHX IpPO-
1L[ECCOB
nabopaTopHas
5 | (tema: 3.3. PactBophml. IlpurortoBiieHHe pacTBOpPOB pabora 4
3aIaHHON KOHIICHTPAlIUM W3 BEIIECTB Pa3IMUYHOTO
arperaTHoro COCTOSIHMSL. )
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHX IPO-
6 | Leccos naboparopHas i
(rema: 3.3. PactBopsl. CHIIbHBIC B CITa0BIE JIEKTPO- pabota
nuThl. loHHBIE paBHOBECHS. )
Pazgen 3. BeneHue B TEOpHI0O XUMHUYECKHX MIPO-
7 | neccos nabopaTopHas i
] pabota
(tema: 3.3. PactBopsl. ['uaponus.)
Pazgen 4. DnexkTpoxuMHUYeCKHe MPOLECCHI
8 | (rema: 4.1. OKUCIUTENHFHO-BOCCTAHOBUTEIILHBIC Pe- A:abopatopras -
- pabora
Paznen 4. DnexTpoXxuMHYECKHE POLECCHI
9 (tema: 4.2. TanbBaHUYECKUE HIEMEHTBI. DICKTPOIIH3 naboparopHas i
pacTtBOpoB 1 pacmiaBoB. Koppo3us meraios. Bo- pabora
MIPOCHI IKOJIOTHH. )
Hroro: 8
5.4letanu3anus caMoCTOSITEILHOH PadoThl
N TpynoeMKOCTb,
No HaumenoBanwue paznena Bua camocrositensHOI pa- qac
JTUCITUATITUHBI (MOTYJIs1) OOTBI PR R p—
Paznen 1. BBenenue B kypc «O01mas u Heop- [ToaroroBka K ornpocy
1 | raHMuecKas XuMusD (tema 1.1.-1.2. dynpa- 0 TeMe JIabopaTOpPHOU pa- 17
MEHTAJIbHBIE MOHSATHUS U 3aKOHBI XUMHH. 3aKOH | OOTHI U 3aIUTE OTYETHBIX
HKBHMBAJICHTOB. ) MaTepHUaoB.
Paznen 1. BBeaenue B kypc «O0mias u Heopra- IToaroroBka K ornpocy
o | HMHECKAS XHMHUSD (trema: 1.3. OcHOBHBIE KJIac- | IO TeMe JJabopaToOpHOM pa- o
Chl HEOPTAHUYECKUX COCUHEHUN. XUMHUS dJie- OOTHI U 3aIUTE OTYETHBIX
MeHTOB. CBOWCTBA BAKHEHIIINX COCTUHEHUI. ) MAaTepHasoB.
3 Paznen 2. Ctpoenue BemiecTBa [ToaroroBka k ornpocy 10
(tema: 2.1. CTpoeHne aTroMa W TeprHoaUUYecKas | Io TeMe JJabopaTopHO pa-




. TpynoemMkocTs,
No HaumenoBanue pazzaena Bua camocrositensHoi pa- qac
- JTUCITUATITUHBI (MOTYJIs1) 0O0TBI
OYyHas | 3a04Has
cucremMa XUMHUYECKHX JJIEMEHTOB | OOTBI U 3aIUTE OTUYETHBIX
J.M.Menneneea. tema: 2.2. [lonarue o Xumu- MaTepUaJIoB.
YECKOM CBS3H.)
Paznen 3. BBemeHue B TEOpHUIO XUMHYECKHX
MPOIIECCOB [ToaroroBka k ornpocy
4 (tema: 3.1. DHepreTuka XMUMHYECKHX TPOIEC- | IO TeMe JJabopaTopHOM pa- 20
coB. Tema: 3.2. CKOpPOCTb XMMHUYECKHUX peak- | OOTHI U 3alIUTE OTYETHBIX
Ui ¥ XxuMHudeckoe paBHoBecue. Karamutuue- MaTepuaoB.
CKHE peaKInu.)
Paznen 3. BBepeHue B TEOPHI0 XMMHYECKHX
[ToaroroBka k ompocy
MIPOIIECCOB .
o TeMe JIabopaToOpHOU pa-
5 | (rema: 3.3. PactBopsl. IIpurorosieHue pacTso- 12
. OOTHI U 3aIUTE OTYETHBIX
POB 3aJlaHHON KOHIIEHTPAI[UU U3 BEILECTB pPas3-
MaTepHaJIOB.
JIMYHOTO arperaTHOro0 COCTOSIHUSL. )
Paznen 3. BBenmeHue B TEOPHI0 XUMHUYECKHX [ToaroroBka k onpocy
g | mporeccos o TeMe J1abopaTOpHOI pa- 10
(rema: 3.3. PactBopel. CuipHbIe W claOble | OOTHI M 3aIIUTE OTYCTHBIX
91eKTponuThl. IOHHBIE paBHOBECHS.) MaTepUaIoB.
[ToaroroBka k onpoc
Paznen 3. BBenmeHue B TEOPHI0 XUMHUYECKHX a P uy
o TeMe J1abopaTOpHOU pa-
7 | mporeccoB 10
OOTHI U 3aIIUTE OTUYETHBIX
(tema: 3.3. PactBopsl. ['mapomnus.)
MaTepUaJIoB.
IToaroroska k omnpoc
Paznen 4. DnexTpoxuMuUecKe MpoIecchl A pocy
o TeMe J1abopaToOpHOU pa-
8 | (tema: 4.1. OxucnurenbHO- 12
OOTHI U 3aIUTE OTYETHBIX
BOCCTaHOBHTEIIbHBIC PEAKIINH. )
MaTepHUaJIOB.
Paznen 4. DnekTpoXuMHUYECKUE TPOIECCH [ToaroroBka k ompocy
9 (tema: 4.2. T'anpBaHHYECKUE 3JIEMEHTHI. DJIeK- | TI0 TeMe JJabopaTopHOi pa- 10
TPOJIN3 PACTBOPOB U paciiaBoB. Kopposus Me- | OOTHI U 3alIUTE OTYETHBIX
TaJJIOB. BOMPOCK HK0JIOTHH.) MaTepHUaJIOB.
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTallUU W3ydeHne JeKIMOHHOTO
MaTepuaia, JUTepaTypHBIX
10 P ) patyp 8,65
HUCTOYHUKOB B COOTBET-
CTBUU C TEMATUKOU
HToro: 133,65
6. IlepevyeHb yueOHO-METOANYECKOT0 0O0eceYeHHUs M0 JMCUMILINHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPATypa
No l'on
ABTOp, HANMEHOBAaHHE IIpumeuanue
n/o HU3JTaHHS
OcHoBHasi yueOHasi JIUTEpaTypa
1 AxmeroB, H. C. O0mas u HeopraHuueckass XUMHS . YICOHUK ISt
By30B / H. C. AxmeroB. — 12-e¢ m3a., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIH
Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : amek- o021 | AOCTYM TIpH BXO-
TpOHHBIN // JlaHb : 3JeKTpoHHO-OMONMHMoTeuHas cuctema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexxum ocTtyna: s aBTOpU3. N0JIb30BATENCH.

10



https://e.lanbook.com/book/153910

Mudraxosa, H.III. OGmiast 1 HeopraHuveckass XuMusi: ydeOHOE T0-
cobue / H.ILI. Mudraxora, T.I1. [Terpoa; mox pen. A.M. Ky3uero-
Ba; MuHucTepcTBO 00pa3oBaHus M Hayku Poccuu, Kazanckuii Hanm-
OHAJIbHBIA MCCIENOBATEIbCKAN TEXHOJOTHUYECKU YHUBEPCHUTET. —
Kazanb: KHUTY, 2017. — 408 c.: Tabi., cxem., wi. — Pexxum 1ocTy-
na: 1o MTOJIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 Bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 37EKTPOHHBIH.

2017

ITonHOTEKCTOBBIM
JIOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
naporo*

[TaBmoB, H.H. O6mass u Heopranumveckass xumwus: yueOnuxk / H.H.
[TaBnoB. — 3-e u3n., uchp., gon. — Cankr-IlerepOypr: Jlanb, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 2JeKTpOHHBIN // Diek-
TPOHHO-OMONMMoTeuHass cuctema «Jlampy»: [caiit]. — URL:
https://e.lanbook.com/book/4034 Pexxum noctyma: Jajisi aBTOPUS3.
I10JIB30BATENEH.

2011

IIoaHOTEKCTOBEIM
JOCTYII TIPH BXO-
JIE TI0 JIOTHHY H
napoJjo*

OO0mas ¥ HeopraHUYECKass XUMHS. DJIEMEHTBl TCOPHH, CIIPAaBOYHbBIC
JIaHHbBIE, 3aJaHus IS CaMOCTOATEIbHOM padoThl [Tekcr] : yueb. mo-
coOue g cTyeHTOB By30B JiecoTexH. npoduns / b. 1. Cepena [u
np.] ; mox pen.: b. I1. Cepensi, JI. C. MonounukoBa ; Ypail. roc. Je-
COTEXH. YH-T. - 2-¢ M3]., mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : wi1. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiHuTeIbHASI yYeOHas1 JIUTepaTypa

Amnapues, A.M. O6mas 1 Heopranudeckass XuMusi: yaeOHoe mocodue
/ A.W. Anapnes, JI.B. llleBaunibina; MuHHCTEpCTBO 00pa3oBaHUS U
Hayku Poccuiickoit denepannu, HoBocubupckuii rocyaapcTBeHHBIN
TexHn4Yeckui yHuepcurer. — HoBocubupck: HI'TY, 2015. — Y. 2.
Xumust anemMeHToB. — 90 c.: Tabi. — PexxuMm mocTyma: mo moJIrucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

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

2015

ITonHOTEKCTOBBIM
JIOCTYT TIPU BXO-
JIe 110 JIOTUHY U
napos™*

KmrokBuna, E. FO. OcHOBBI 0011eli U HEOPTaHUYECKOW XUMHH :
yuebHoe ocooue / E. FO. Kmoksuna, C. I'. be3psinua. — 2-e u3n. —
Openoypr : OpenOyprckmii 'AY, 2011. — 508 ¢. — ISBN 978-5-
88838-697-2. — Tekcr : onexTpoHHBIM // JlaHb @ DIEKTPOHHO-
OoubmuoreyHas cucrema. — URL:
https://e.lanbook.com/book/134502

Pexxum mocTyna: A aBTopu3. MOJIb30BaTeNeH.

2011

TToTHOTEKCTOBEIH
JOCTYT MPHU BXO-
JIe 110 JIOTHHY H
naposo™*

Vraii, S.A. OOmas 1 HeopraHUYecKass XUMUs | YYeOHUK JIJIst CTY/ICH-
TOB By30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beiciias mikoua,
2004. - 527 c. : un. - bubmumorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

2004

46

Koposun, H.B. O6mias xumus [Tekcr] : yueOHUK 1Sl CTYACHTOB BY-
30B, 00YUAIOMIMXCS MO0 TEXH. HANpaBJIEHUSAM U crienuaibHocTsIM / H.
B. KoposuH. - U3n. 6-e, ucnp. - Mocksa : Beicmias mkoia, 2005. -
557 c. : mi. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJL. OGmmas xumust [Tekcr] : yaeOHUK 1151 GaKaniaBpoB :
y4e0. mocoOue Iyl CTYJIEHTOB HEXHMM. CIlelnalibHOCTeN By30B / H.
JI. Tnuuka ; mox pen.: B. A. Ilonkosa, A. B. babkosa. - 18-¢ u3g,.,
nepepad. u gom. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JL. 3apaun u ynpaskHeHUs 10 O0IIe XUMUH : y4ued. moco-
Oue IS CTYJIGHTOB HeXUM. crienraibHocTeld By3oB / H. JI. ['nunka ;
non pex. B. A. Pabunosuua, X. M. PyOunoii. - u3a. crep. - Mockaa :

2006

84

11



http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

HMHTEI'PAJI-IIPECC, 2006. - 240 c. - ISBN 5-89602-015-5

11

Bonbxun, B. B. O6mas xumus : yuebnoe nocobue : B 3 kuurax / B.
B. Bonbxun. — Ilepmsb : [THUITY, [6. r.]. — Kawura 1 : OcHoBHOM
kypc — 2006. — 464 c¢. — ISBN 5-88151-520-X. — TekcT: aiek-
TpoHHBINA // JlaHb : 37MeKTpoHHO-OMOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/160944

PesxuM pocTyna: uist aBTOpH3. TMOJIb30BaTEIICH.

2006

ITorHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
110 JIOTUHY U
napoiro™

12

Bonbxun, B. B. O6mas xumus : yuebnoe nocobue : B 3 kuurax / B.
B. Boapxun. — Ilepms : ITHUITY, [6. r.]. — Kuura 2 : Cneunaib-
el Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
9JIEKTpOHHBIN// JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAss CHUCTEMA. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: st aBTOpU3. MOJIB30BATENCH.

2006

ITorHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
I10 JIOTUHY 1
napoiro™

13

Bonbxun, B. B. O6mas xumus : ydebnoe mocodue. — Ilepmp :
[THUITY, [6. r.]. — Yacts 3 : M36pannsbie rinaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: anekTponHbiit// Jlans : 3mek-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PesxuM pocTyna: uist aBTOpHU3. MOJIb30BaTEIICH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTUHY U
naposo™*

14

Kapanerssam, M. X., JIpakua C.M1. O0mias u HeopraHudecKass XuMUs
: YueOnuk nns By3oB / M. X. Kapanerbsnu, C. U. Jlpakun. - 4-e
u3a., crep. - Mocksa : Xumust, 2000. - 592 c. : wi. - (s Beiciei
mikosbl). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. XKectkocts Boasl. OnpeneneHue KecTKOCTH U CIIo-
COOBI ee YCTpaHEHMs : METOJl. YKa3aHus JJIs J1al0. 3aHATUH CTY/AEHTOB
O0YHO-3204. 1 3a04. (hopm oOyuenus / JI. B. Jlemunosa [u ap.] ; Vpai.
roc. jecotexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnuorp.: c. 16.

2006

84

16

Cepena b. I1. MlonHble paBHOBecHsI B pacTBOpaXxX AJIEKTPOIUTOB : Me-
TOJI. YKa3aHUA JUIS J1a0. 3aHIATUN CTYJICHTOB OYHOW, OYHO-33204. U 3a-
ou. hopm oOyuenus / b. I1. Cepena [u ap.] ; Ypaia. roc. JecoTexH.
yH-T. - ExarepunOypr : YI'JITY, 2006. - 40 c.

2006

79

17

Hemunosa JI. B. Kiaccel HeOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictBa [TekcT] : MeTol. ykazaHus A7 j1al. 3aHATUN
JUIS CTYIETOB OYHOM, 0YHO-3304. W 3a04. Gopm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. nmecotexs. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenue aToMa M MEPUOJUYECKUI 3aKOH : METOI.
yKazaHus s 1a0. ¥ MPaKT. 3aHATUH CTYIEHTOB OYHOM U 3204. (hopM
o0ydeHHs MO0 BCEM HANpPAaBIECHUSM M CIENUATBHOCTSAM OOYYEHHUs B
VYIJITY / B. I1. Cepena [u np.] ; Ypai. roc. iecotexH. yH-T. - Ekare-
punoypr: YI'JITVY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNeKTPOHHBIN apXuB

1146

19

Henumera C. B. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU : ME-
TOJA. yKa3zaHwsl JyUIsl J1a0. M MPaKT. 3aHATUNA JJIA CTYICHTOB OYHOU U
3a04. ¢opm oOyuenust Hampaienwit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Henumesa [u mp.] ; Ypau.
roc. JeCOTeXH. yH-T. - ExatepunOypr : YI'JITVY, 2009. - 43 c. - buo6-
JIAOTP.: C. 43. Pexum JIOCTyma:
https://elar.usfeu.ru/handle/123456789/299

2009

DNeKTPOHHBIN apXuB

/128

20

I'onybeBa T. b. Katanutuaeckue cucremsl B Kypce "Xumus" : Me-
TOJI. YKa3aHUs JUIS J1a0. U MPaKT. 3aHATUH JUIS CTYIEHTOB OYHOH M

2011

OJeKTPOHHBIN apXUB
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/299

3a04. popm obOyuenust / T. b. T'onybeBa, C. B. Llenumesa ; Vpai.
roc. JIECOTeXH. YH-T. - ExarepunOypr : YI'JITVY, 2011. - 11 c. - bu6-
JIIOTP.: C. 1. Pexum JIOCTyMa:
https://elar.usfeu.ru/handle/123456789/206

*- Ipesk/Ie YeM IPONTH MO CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY

OYHKIMOHUPOBAHUE 3JIEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00ecreunBaeTcs Co-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMbI

Kaxxnpiit oOygaronuiicss o0ecredeH JOCTYIOM K JIEKTpOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatennctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIHOTEKA
onyaiin http://biblioclub.ru/, conepxamux u3naHusi MO0 OCHOBHBIM M3y4YaeMbIM TUCIMILIMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIMU YIEOHOU U YUeOHO-METOAMYCCKON JINTEPATYPHI.

CnpaBoyHble H HH(POPMALHOHHBIE CHCTEMbI

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

2. UadopmanmonHo-mipaBoBoii moprain ['apanT. Pexxum nocryna: http://www.garant.ru/

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

IIpodeccnonanbubie 6a3b1 JAHHBIX
1.depepanbHas ciayxba rocymapcTBeHHON cTaTHCTUKH. OduiManbHas CTaATUCTHKA - PEKUM TOCTyMa:
http://www.gks.ru/
2.Hayunas snexktponnas oubiaunoreka elibrary.
Pexxum moctyna: http://elibrary.ru/ .
3.Oxonomudeckuii mopran (https:/institutiones.com/ );
4 Undpopmanmonnas cucrema PBK (https://ekb.rbc.ru/;
5.T'ocymapcTBeHHas cuctema npaBoBoii nHdopmanuu (http://pravo.gov.ru/;
6.ba3a nanubix «OnieHOUHAs 1eATeNbHOCTE» MuHIKOHOMpa3BuTHs PD
(http://economy.gov.ru/ );
7.ba3bl nanHbIX HanmoHampHOTO coBeTa Mo OLeHOYHOM AesTenbHocTh (hitp://www.neva.ru );
8.Mupopmanmonnsie 6a3bl naHHbIX Pocpeectpa (https://rosreestr.ru/ ).

HopmaTuBHO-IpaBOBBIC AKTHI
®enepanbHblif 3akoH 0T 17.07.1999 r. Ne 181-®3 «O06 ocHOBax oxpaHbl Tpyaa B PO»;
Tpynosoii konekc 3akoHoB Poccuiickoit @enepanuu ot 30.12.01 r. Ne 197-D3;
ITocranosnenne Muntpyaa PO ot 27.02.1995 r. Ne 11 «O6 yTBepk/1eHUN peKOMEHAALNHN 10 TIIAaHUPO-
BaHUIO MEPOIIPUATHI 110 OXpaHE TPYAa»;
®enepanbublif 3akoH 0T 21.12.1994 1. Ne 69-03 «O noxapHoi 6€30macHOCTIY;
MeTtoauueckue peKkoMeHIaluu o pa3paboTKe TrocyJapCTBEHHBIX HOPMAaTUBHBIX TPEOOBaHUM OXpaHbI
tpyaa (IloctanoBnenue Muntpyna P® ot 06.04.2001 r. Ne 30);
[Tpuka3z Munucrepcta npocsemienus CCCP ot 10 uronst 1987 r. Ne 127 «O BBeaenuu B aeiictsue Ilpa-
BIJI TEXHUKU O€30MaCHOCTH JJIsi KaOUHETOB (JTabopaTopHil) XUMuUM 00111e00pazoBaTeIbHbIX KO MUHU-
crepcrBa npocsemenns CCCPy;
[IpaBuia TeXHUKH 6€30MACHOCTH JIJIsl KaAOMHETOB (Ja0opaTopHii) XUMHUH 00111e00pa30BaTENbHBIX KO
Munuctepctsa npocseiienuss CCCP (bronnerens HopmatuBHbIX akToB Munmnpoca CCCP Ne 10, 1987 1.)

7. ®oH/I OLIEHOYHBIX CPEICTB JIsl MPOBEACHUSI IPOMEKYTOYHON aTTecTalnu
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https://elar.usfeu.ru/handle/123456789/206
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
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http://elibrary.ru/
https://institutiones.com/
https://ekb.rbc.ru/
http://pravo.gov.ru/
http://economy.gov.ru/minec/activity/sections/CorpManagment/activity/
http://www.ncva.ru/
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oﬁyqammnxca o AMCHUIIJINHE

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

Dopmupyemble KOMIETEHITUH Bun u popma xoHtpos

IIpoMe:KyTOUHBIH KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHe

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

OIIK-1 criocobGeH perarh TUIOBBIC 3a/1a4d TPodeccro-
HaJIbHOW JIEATENbHOCTH HA OCHOBE 3HAHHUI OCHOBHBIX 3aKO-
HOB MAaT€MaTUYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHH-
eM HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

7.2. Onucanue nmokasarejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHII Nl
HA Pa3/IMYHBIX 3Tanax ux (l)OpMI/lpOBaHPlH, OIIMCaHHu e IIKAJ OHCHUBAaHUA

Kpurepun oneHnBaHHS YCTHOIO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (IPOMEKYyTOY-
HbIil KOHTPOJIb (popmupoBanust komnerennun OIIK-1)

«5» (omauyno): — JaH TMOJHBIM, pa3BepHYTHI OTBET Ha MOCTaBJIEHHBIH BOIPOC, MIOKAa3aHA COBO-
KYIIHOCTb OCO3HAHHBIX 3HaHUN 00 0OBEKTE, 0KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJOXKEHUS TEMBI; B OT-
BETE INPOCIEKHUBACTCS YETKas CTPYKTypa, JIOTHYECKasl IOCJIENOBATEIbHOCTh, OTPa)Karollas CYHIHOCTb
pacKpbhIBa€MBIX MOHITUN, TEOPHH, sIBICHUH. 3HaHHE 00 00BEKTE IEMOHCTPHUPYETCs Ha (POHE TIOHUMAHUS
€ro B CUCTEME JJaHHON HayKH U MEKIAMCLMIUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEpMHHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUYHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIIEJIUTH CYIIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIECACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUEH, U3JI0KEH B TepMUHAX HayKd. OJHAKO AOMYIIEHbl HE3HAYUTEIbHBIE OLINOKU
WM HEJJ0YEThl, UCTIPaBICHHbIE OaKaIaBpPOM C TOMOUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JIOTMKA U MOCJIEJ0BATEIILHOCTh M3JI0KEHUS
HUMEIOT CYIIECTBEHHbIE HapylleHus. JlomyiieHsl rpyObple OMMOKY P OMPEAeIEHUN CYIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBIEHUH, BCIEICTBUE HETIOHUMaHUS 0aKalaBpOM MX CYIECTBEHHBIX M HECy-
IIIECTBEHHBIX NIPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. ¥ MEHUE PACKPHITH KOHKPETHBIE NP O-
sBJICHHUsI 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIHH;

«2» (Heyoosnemeopumenbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHUPOBAaHHbIE BBIBOJBI U MPUBOAMTH MPUMEPHI, TOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/JeeT TEPMUHOJIOTHEN, MPOSABISET OTCYTCTBUE JIOTMUHOCTH U
MOCTIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPbIE HE MOXKET MCIIPABUTH, AaXe NMPH KOPPEKLIUH
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

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

«5» (omauuno): oMpocC MPOMIEH C MEPBOTrO pa3a; aH MOJHBIH, pa3BepHYTHIA OTBET Ha BCE 3ajlaBa-
eMble TPero1aBaTeeM BOMPOCH], TOKAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydaromuics TpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlau€ KOJJIOKBUYMa, 3HA€T U IIOHUMAET XOJI BBIIIOJIHEHHUsI IPEICTOSIIEHN J1a-
O0opaTopHO# pabOTHI.

«4» (xopouwio): oNpoc MPOHUJIEH CO BTOPOH MOMBITKY; /1aH MOJHBIA OTBET Ha BCE 3a/laBa€MbIE IIpe-
M0/1aBaTesIeM BOMPOCHI, TOKA3aHO 3HAHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBUYMA C ITOMOIIBIO MPENOAABATENS, 3HAET U NOHUMAET XOJ
BBITIOJTHEHUS TIpEeACTOsIIeH Ja00paTopHOil paboTHI.

«3» (voosnemsopumenvbHo): ONpOC NPOIJIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JaBacMbIX IPEMOJABATEIIEM BOIIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX IIOHATHUN TEMBI, BBIHECEHHOW Ha
KOJUIOKBUYM. B OTBETE CTYJEHTOB OTCYTCTBYIOT BBIBOJbI. ¥ MEHUE PACKPBITh KOHKPETHBIE MPOSIBICHUS
0000IIeHHBIX 3HAaHUHM He nokazaHo OOywaromuiics NMpH cllaye KOJUIOKBUYMa IPAaBUIBHO OTBETWI Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TPeOyeT MOMpPaBOK, KOPPEKLUY;
CTYZIEHT 3HA€T XOJ BBINOJIHEHUS NPEICTOALIeH 1a00paTOpHOM paboThI.
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«2» (neyOoeremeopumenvHo) — 0OyUaIOIMIUNACSA HE 3HAET OCHOB TEMBI, HE CITIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBaCT cllaboe BJIaJCHHE MOHOJOTHYECKOW pe-
Ybl0, HE BJIAJICET TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH U TOCJICAOBATEILHOCTH H3JI0KE-
HUSI, JIeaeT OMKMOKH, KOTOPbIE HE MOKET MCIPABUTh, JaKe P KOPPEKIMH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJarouiics He CMOT OTBETUTH JaXKe Ha TMOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0JIa MPOBEJCHUS PEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kputepun oneHUBaHHUS BBINOJHEHUS JIA0OPATOPHBIX PadoT M 3alIUTHI 0TYeTa (TEKYIIUi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1)

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; 0POpPMIICHHE U COJepIKaTeNIbHAs YacTh 0T4eTa 00pas-
IIOBBIC; Pa0bOTa BBIMOJIHEHA CAMOCTOSTEIILHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS, 3aKITIOUCHHS U
BbIBOIbI. O0y4aromuiicsl MpaBMUIIbHO OTBETUII HA BCE BONIPOCHI MIPU 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B OPOPMIICHHH OTYETA M €r0 COJACPIKATEILHONW YacTH
HEeT rpyObIX ommuOOK; paboTa BBINOIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000O0IICHUS,
3aKJII0UEHHUs U BbIBOJIbI. OOydaromuiics Ipu 3aliMuTe OTYETHBIM MaTEePHANiOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTelIs.

«3» (yoosremseopumenvro): paboTa BBIIIOJHEHA ¢ HapyIlIeHHEeM rpaduka; B opopMiIeHHH, COaC-
KATEIbHON YacTh OTYeTa €CTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIEe 00001IeHNs. OOyUarouiics Ipy 3alUTe OTYETHBIM MaTePHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosnemeopumenvro): odopmiieHne pabOThI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HETIpaBUJIbHBIE BBIBOABI M 00001IeHNa. O0yJaomuics He CMOT 3alllUTUTh OTYET-
HBIC MaTepHaJIbl U MOSICHUTH MPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIe MaTepHAaJIbl, He00X0AMMbIe /IJIS OLleHKH 3Ha-
HHUIi, yMeHUIi, HABBIKOB U (MJIM) ONBITA eI TeJbHOCTH, XaPAKTePU3YIOLIUX 3TAaNbl (OPpMUPOBAHUSA
KOMIIeTEeHIUI1 B Ipolecce 0CBOeHHs 00pa30BaTeIbHOI POrpaMMbl

Bomnpocel k 3x3amMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIpHOE yuyeHue. XUMUYECKUE IEMEHThI U IIPOCThIE BEIIECTBA. 3aKOH ABOrajipo

Y 3aKOH DKBHUBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa] U Macca. YpaBHeHue [lnanka.

3. JIBoiicTBeHHas npupoja cBeta. KopmyckysipHo-BOIHOBON Tyanus3M. YpaBHeHue ae-bpoiims. Io-
HATHE O KBaHTOBOW MexaHuke. YpaHeHue lllpeaunrepa. CoiictBa BonHOBOM (pyHKIHMU. COOT-
HOIIIEHHEe HeonpeeneHHocTel [ eizenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue artoMa. KBaHTOBble uucia, UX (QU3NYECKUI
cMbIcil. AToMHbIe opouTtanu. OgHoanekTponHble atoMbl. [lpunnun IMaynu, npaswio Xynnaa. Ilo-
CJIEI0BATEIBHOCTh YHEPIeTUYECKUX YPOBHENW B MHOTOXJIEKTPOHHBIX aTOMax.

5. CoBpemennbie popmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa HNEpUOIUYECKON CHUCTEMBI.
W3meHeHne CBOMCTB 3JIEMEHTOB B NEPUOAMYECKON cHucTeMe (BEepTUKaJbHAas U TOPU3OHTAJIbHAS
NEPUOIUIHOCTB).

6. Ileproanveckas cucTeMa U ee CBsi3b CO cTpoeHHeM aToMoB. [IpaBuio Kiedkosckoro. S-, p-, d-, u
f- snemeHTHI.

7. Panuycsl aTOMOB M MX U3MEHEHHUE B NepUoAax U noiarpynmnax. MloHHbIe paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. VI3MEeHEeHNne KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHMH MO MEPUOIaM U TPYIIIIaM.

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

9. HanpaBieHHOCTb M HACBHIIIAEMOCTh KOBaJIeHTHO cBsi3u. [lonsipHas koBajeHTHas cBs3b. [lomsapu-
3y€MOCTb.

10. MoHHas cBs3b Kak KpalHUI ciyyail MOJSpHOM KOBaJeHTOH cBsi3u. HeHanpaBlieHHOCTh U HEHa-
CBIIIAEMOCTE HOHHOU CBSI3H.

N
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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.

39.

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

Teopust rubpunuzanuu. 3arnoiHeHue THOPUAHBIX OpOHUTANel HENOCIICHHBIMH TTapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N, u C,H4; CH4, NH3, H0.

XapakTepUCTUKN XUMHUYECKOM CBSA3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JIoHOpHO-aKLEenTOpHas CBsA3b. BomopoaHast cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBieHHbIC pacTBOPHI HEANEKTPOJIUTOB. OcMOTHYECKOE NaBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOrO NIapa HaJ pacTBOpoM. 3akoH Payins. Temmneparypsl KUIIEHUsI M KpUCTal-
mu3aiuu. Kpuockonus 1 30yIIMoCKONHsL.

Teopus anexTponutTryeckoil aucconuanuu Appenuyca. Poiabs pactBopuTelns B mpouecce pacmaja
JIEKTPOJIMTA HA MOHBL. J{M3neKTpuueckass NpOHULAEMOCTh M MOHU3UPYIOIas CIOCOOHOCTh pac-
TBOPUTEIIS.

Cnalble U cuibHbIE 3JEKTPOJINThL. CTENEeHb IUCCOLUAIMU U €€ CBSI3b C M30TOHMYECKUM K03 Pu-
LUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa Aucconnanuy cinadblX JIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBaybia. BiusHHE OMHOMMEHHOTO MOHA HAa JMCCOLHUAIMIO CIa0O0TO AJIEKTPOJIHTA.
CryneHnuaras 1uccolMaLns.

CocrostHHE 2IEKTPOIUTOB B pacTBope. VIOHBI 1 HEAUCCOIIMMPOBAHHBIE MOJIEKYIbL. Koaddurment
akTuBHOCTH. [ToHsATHE 00 MOHHOI cuile pacTBOpa.

HNonnbie peakuuu. Y CIOBHS CMEILICHUS MOHHOTO paBHOBecHs. [Ipon3BeneHne pacTBOPUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLMALUSA MOJIEKYJI BObI. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansiii mokaszarens. Crioco0s! onpenenenust pH. KucinoTHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temreparypbl. KoHcranTta
TUAPOIN3A.

Pasnnunsle cirydan runponusa. [Ipumepst.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Bakneimme OKHCIUTENN W BOCCTAaHOBUTENIN. VI3MEHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB B IEPUOJAX U MOArPYyIIIaX.

CocraBieHne ypaBHEHMH OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. Knaccudukamus okxwuc-
JUTENbHO-BOCCTAHOBUTEIbHBIX peaKIMil. BrluncieHne XuMU4ecKuX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEIIS.

Bnusinue temmneparypbl, KOHUEHTPALUK PEAareHTOB, UX MPHUPOAbI, CPElbl U JIPYrUX YCIOBHM Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IpolieccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIMAIOB JJIsl PELIeHHUs BOIPOCca O BO3MOXK-
HOCTH ITPOTEKAHUS PEAKIINH.

TepMmonnHaMuyeckasi cucreMa. 3aKOH COXpaHEHUs SHEpruu. BHYTpeHHsIsI SHeprus U dHTAJIbIINUS.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

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

Ontanenus oOpasoBanus. CtaHnapTHble cOCTOSHUS BeriecTB. CTaHAapTHas SHTaIbNUS 00pa3o-
BaHUS U CTOPaHUS.

Makpo- u MukpococTosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtanaapTHas >H-
Tponus. MI3MeHeHne SHTPONUH B PA3IMYHBIX MIPOLECCAX.

ITonsarue o6 »neprum I'm60ca, ee U3MEHEHUHN KaK MEpbl peakIMOHHON crocoOHocTu. Kpurepuii
COMOIIPOU3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

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

KoHncranTa paBHOBecus. CBs3b KOHCTAHThl PaBHOBECHUS CO CTaHJAPTHBIM M3MEHEHUEM SHEPIUU
I'n66ca.

[Tpunnun Jle-Illarense. BinsgHue temmepaTypsl, AaBICHUS U KOHLICHTPALMM PEarcHTOB HA paB-
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ca.

HOBECHE.

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

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

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

43. 3aBUCUMOCTH CKOPOCTH PeaKkIuu OT TemrepaTypsl. [loHsaTHE 00 AaKTUBHOM KOMIUIEKCE. DHEPrus U
SHTPONUS AKTUBALMH.

44. Obmue cBoicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. lIporeccsl, comnpoBoxaaromue odbpaszoBanue pactBopoB. Coib-
BaTalMsl.

45. PaznuyuHble BU/IbI BBIPAXKEHNS KOHLIEHTPALMU PAaCTBOPOB U X B3aUMHBIE I1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KUJKOCTAX. 3aKoH [ enpu. BrnusHue Ha pacTBOpUMOCTH
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUS. 3aKOH paclpeieIeHUs.

47. HoMeHKIIaTypa U OCHOBHBIE TUIIbI KOMILUIEKCHBIX coenuHeHuil. Kiaccudukaius KOMIIIEKCOB Mo
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

48. DNEKTPOXUMHUYECKUN Pl HANpsOKEHUN MetaiwioB. ['anpBannueckue snemeHTsl. DJIC ranpBaHu-
YECKOT0 3JIEMEHTA.

49. DAeKTpoIn3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [IpakTuueckoe
3HAUEHUE JIEKTPOIIH3a.

50. DnexTponn3 paciiaBoB U BOJAHBIX PACTBOPOB 3JIEKTPOIHUTOB.

51. Koppo3sus meramioB. MeTozbl 3alIUThl OT KOPPO3UH.

Buaer (oopazey) x 3x3amMmeHy (IPOMeKYTOUYHBII KOHTPOJIb):

2
1. Kakoe KOJIMYeCcTBO BEIIecTBa MOJICKYIT BoAopoa coaepxat 12,04-10 > aTOMOB BOziOposia?
2.HamucaTte  MOJEKynsipHOE, TOJHOE H  COKpAlllEHHO€ HWOHHOE  YpaBHEHUS  pPEaKINH

Fe(OH), + HNO, —»
ITo nonHOIt hopme cOCTaBUTH MOJNEKYISIPHOE YpaBHEHUE:
Pb2" +S2” —PbS
3. B monekynspHoii 1 moHHO# opme paccmorpeTh ruapon3 NasPO,. YkazaTs cpeny (Kucias,

HeTpalibHas UM LIeJT0YHAast) Peaklny.
4.VIOHHO-3JI€KTPOHHBIM METOJIOM OIpPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,O + NaOH —[AI(OH) " +H,+ ...

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

6. BomopoaHslii anekTpos; cpaBHeHUs. CTaHIApTHBIN SJIEKTPOIHBIA OTeHIHAal. Y paBHeHre HepHeTa.

7. Kakoit 00b€M (MJ1) pacTBOpa THAPOKCHIA KaJIHsl ¢ MOJISIpHON KoHUeHTparme 0,2 Monb/1 TpedyeT-
ca i Hewtpamm3auuu 100 M pacTBopa CEpHOM KHCIOTBI ¢ MOJSIpHOM KoHueHTpamuend 0,1
MOJIB/1?

BornpocsbI k onpocy no TreMam J1adopaTOpHbIX padoT (npumepet) (TEKyUIHA KOHTPOJIb)

Paznen 1. tema 1.1.-1.2. JIabopatopHast pabota Nel
«OrnpeneneHne SKBUBAJIEHTHON MacChl HEU3BECTHOI'O METAILIIA»

1.®opMynupoBKa 3aKOHA COXPAHEHUS MACChl U SHEPIHH, €r0 MaTEMATHYECKOE BBIPAXKEHHE.
2.DopMyJIMpPOBKA 3aKOHA COXPAHEHUSI MacCCBhl.
3.dopMynupoBKa 3aKOHA IMTOCTOSIHCTBA COCTAaBA.
4.®opMynupoBKa 3aKOHA KPaTHBIX OTHOLIEHHH.
5.®opMyIupoOBKa 3aKOHA SKBUBAJIEHTOB, €0 MATEMaTUYECKOE BBIPAYKEHHE.
6.0mpeneneHre NOHATUI: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYIISIPHAsL Macca, MOJISIpHAsl Mac-
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7.0mpeneneHre MOHATHI: SKBUBAJICHT JJIEMEHTA, MOJISIpHAS Macca SKBUBaJCHTa, GopMylna AJis
pacuera MOJISIPHON Macchl IKBUBAJICHTA JIEMEHTA.

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

9.®opmynbl 17151 pacyeTa MOJSPHON Macchl SKBHBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIaccoB Heopra-
HUYECKUX COCIUHECHUM.

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

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

12.006BeM, 3aHUMaeMbIi JTIOOBIM Ta30M NP HOPMAJBLHBIX YCIOBHAX (H.y.). [IpuBectn 3HaueHus
JaBJIEHUA U TemrepaTypsl 1pu H.y. B cuctemax CU u CI'CE.

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

14.Maremarudeckas 3anuch ypaBHeHUs1 MeHieneeBa — Kianeiipona.

15.1lonsiTHE MapUHAIBHOTO JABJICHUS ra3a. 3aKOH MapiuaibHbIX JdaBieHU [lanbToHa.

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 popmyimy.

Pa3nen 1. rema: 1.3. JlabopaTopnas pabora No2
«OCHOBHBIE KJIACChl HEOPIraHUUECKUX COCAUHEHUNH. XUMUs 51eMeHTOB. CBOWMCTBA BaXKHEHMILINX CO-
€ IUHEHUI)

o 101
1.ITonaTue xuMu4yecKuii 3j1eMeHT. YTo 03HaYaeT 3anuch 44 Ru?

2.IlepeynciauTe CUMBOJIBI SJIEMEHTOB, HA3bIBAEMBIX I1IEJIOYHBIE DJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX TAJIOTCHAMM.

4.Ilepeuncaute CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMbIX IIEJI0OYHO-3EMEIbHBIMH.

5.Kakue aeMeHTHl Ha3bIBAIOT HeMeTaulamMu. [IpuBenuTe BCce MCKITIOUEHUS U3 CHOPMYITUPOBAH-
HOTO ITpaBuJa.

6.Kakue snemMeHTHI Ha3bIBalOT MeTauiamu. [IpuBenuTe Bce UCKIIOYEHUS U3 CPOPMYITHPOBAHHOTO
npaBuja.

7. Jaiite ompeneneHue okcuaoB. KakoBa cTeneHb OKHMCIEHHUS O0Opa3yIOLIEro OKCHJ 3JEMEHTa B
HIDKE TpuBeIeHHBIX okcuaax: Cr07, TiO,, Hy0,, KO,? Ha3oBuTe 3TH OKCHJIBI, TPUBEANTE MX Tpadude-
ckue GopMyIIbI.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJECOoOPa3ymIIUX OKCHIOB.
[IpuBenuTe Mo 1Ba MpUMepa KaxI0To TUMa okcuaoB. [Ipueaure ux rpaduueckue GopMyIbl.

9.[aliTe onpeneneHne OCHOBAHUW C TOYKHU 3PEHHUS TEOPHUM SJIEKTPOIUTHUYECKOM JMCCOLMALINH.
Uto Ha3bIBaeTCSI KMCIOTHOCTRIO OCHOBaHMM? Kakye ocHOBaHMS HA3bIBAIOTCS MIEJIOYaMHU?

10.daiiTe onpeneneHne KUCIOT C TOYKU 3PEHUSI TEOPUU DIEKTPOIUTUYECKON auccoruanuu. Yro
Ha3bIBACTCSI OCHOBHOCTHIO KHCIOT? [IpuBenure mo ogHOMY MpUMEPY KHUCIOPOICOAEPKAIIMX U OCCKHUC-
JIOPOAHBIX KUCIIOT, IaliTE€ UX CUCTEMATUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laliTe onpenesieHUE CPEIHUX COJEH C TOYKHU 3PEHUS TEOPUM DJIEKTPOIUTUYECKON aUCCOoLHa-
uuu. Yem oTiIMyaroTcst OT HUX KUCIIbIe U OCHOBHBIE conn? [IpuBeanTe mo aBa mpumepa KUCIbIX U OCHOB-
HBIX coJjiell, Ha3oBuTe uX. [IpuBenure nx rpaduyueckue GopMybl.

12.1aitiTu omnpejneneHre JBOMHBIX U CMEUIaHHBIX coyieid. [IpuBenuTe mo 1Ba mpumepa Kaxaoro
THIIA 9TUX COJiel U Ha3oBUTe uX. [IpuBeaute ux rpadudeckue GopMyIbl.

13./TaiiTe onpenenenue MoHATHS rpaduueckoit popmymnsl coenunenus. [IpuBenute rpadudeckue
dopmyiel coequaenwuit: VOSO,, CrOHSO;, HBrO,, CaHPO,. K kakuM KiaccaMm OTHOCSATCS 9TH COSIH-
HEHUsI, alTe UX TPAJUIMOHHbIE HA3BAHUS.

14./laliTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIEHUS AJIEMEHTa B coeAMHEeHnH. PaccunTaiite cTe-
IeHU OKHCIeHUs 3aeMeHToB B coequnenusx KoCr,O;, HsPOs, SiOgZ', Cry(S0y)3, maiiTe ux TpaaUIMOH-
HbIC Ha3BaHUI.

15.Metadocdopras u oprodhochopHasi KHCIOTH — HA YTO YKA3bIBAIOT UCTIOJIb30BAHHBIC IPUCTAB-
ku? [IpuBeaute rpaduyueckre GoOpMyIIbI ITHX KUCIOT.

16.IlpuBenute oObIuHBIC U rpaduueckue GOPMYITBI XJIOPCOACPKAMIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOIIUM CTEMEHSIM OKucaeHus xjiopa: -1, +1, +3, +5, +7. [IpuBeaure TpaJuIIMOHHBIE HA3BaHUS TUX
KUCIOT. Ha 4To yKa3pIBalOT UCIOJIb30BAaHHBIE B HA3BAHUSIX OKOHYAHUS?
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17. CocTtaBbTe MOJIEKYJISIPHBIE U HMOHHBIE YPaBHEHMS pEaKLUil, ¢ IOMOIIBI0 KOTOPBIX MOXKHO
OCYILIECTBUTH CJIEIYIOIINE MTPEBPALICHHUS:

S—-S0,—-S03—-H,S0,—~CrOHSO4,—~>Na,SO,—~»NaHSO,

18. Ha3zoBuTe KOMILIEKCHbIE COCTUHEHHS. YKAXKUTE 3apsii KOMILUIEKCHOTO MOHA, CTENEHb OKHUCIIe-
HUS ¥ KOOPAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa30BaTes, a TAk)Ke IEHTAaTHOCTD JINTaHJIOB.

Nas[Ag(S203):]; [Co(NH3)6]Cl2; [Be(OH)2(H20),]

19.3anummre ypaBHEHUE peakiiy B MOJCKY/IsIpHOM U HoHHOM Bujie: Cry(SQOy4); + BaCl,—

Pa3nen 2. rema: 2.1. JlabopaTopnast pabora Ne3
«CTpoeHre aToMa U TIepHOANYECcKas CHCTeMa XUMUdeckux anemenToB J[.M.MenneneeBay»

1.Mogens bopa crpoenust aroma. [Tocrosinnas Punbepra, ee uncieHHoe 3HaUYEHUE.

2.Ilonsatue opOuTas.

3.®u3nyecKuil CMbICI U 3HAYEHUS], IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®du3nyeckuil CMbICI U 3HAUCHMSI, IPUHUMAaEMble OpOUTATIBHBIM KBAHTOBBIM UHCIIOM.

5.Bun anekTpoHHBIX 00JaKOB (OpOUTaei) 1 COOTBETCTBUE MEX/Yy YUCICHHBIMU U OyKBEHHBIMU
0003HaYEHUSIMU OPOUTAILHOTO KBAHTOBOI'O YUCIIA.

6.Ou3MYECKUI CMBICT U 3HAUYEHHUS, IPUHUMAEMbIE MATHUTHBIM KBAaHTOBBIM 4uCIIOM. CBS3b 3THX
3HAa4YEeHUH M YKcia S-, P-, d- u f-opouraneii.

7.®U3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbI€ CITUHOBBIM KBAaHTOBBIM YHCIIOM.

8.YcnoBHas 3aIMCh SHEPreTUUECKOM JruarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opmynupoBKa U PU3UUECKUI CMBICI IPUHIIAIIA MUHUMYMa SHEPTHH.

10.@opmynupoBka U puzndeckuii cmbics npuniuna [aymu.

11.®opmynupoBka u pu3nUeCKUil CMbICH MpaBuia XyH/a.

12.®opmynupoBka mpasuia KieqkoBckoro.

13.Yto Ha3pIiBaeTca AJIEKTPOHHOW KOHpurypamueit aroma? [IpuBenuTe MOJNHYIO SJIEKTPOHHYIO
KOH(UIypalmo aToMa 3JIeMEHTa ¢ 3apsiioM aapa S1.

14.PaccunTaiiTe MAaKCHMAJIBHOE YHCIIO JIEKTPOHOB, KOTOPBIE MOT'YT HaXOuThes Ha 3P u 5f opou-
TasIX.

15.ITpuBenute coBpemeHHyto popmynupoBky [lepnoanueckoro 3akona J{.11.Menneneena.

16.0mnpenenenue u GpuU3MUECKU CMbICT MOHATHH: 3(()EeKTUBHBIN 3apsin spa, MOCTOSHHAsL dKpa-
HUPOBAHUS.

17.1Tonarusa paguyca atoMa 1 noHa. Kak u3MeHsercs painyc 4acTUIbI IPU EPEXOJIE: aTOM — €TI0
MOJIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3apsKEHHBIN HOH?

18.Kak 1 moyemy M3MEHSIOTCS paJlyChl aTOMOB IIPH MEPEMEILIEHNH BI0JIb IIEPHO/A CJIEBA HaIlpa-
BO U NIPU NMEPEMEIICHNUN CBEPXY BHU3 BJOJIb TJIABHBIX M MOOOYHBIX MOATPYIII?

19.0npenenenne NOHATHS SHEPTUs MOHU3ALMH, EAVMHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHe-
HUS B IEpUOJAX U rpyImax.

20. OnpezneneHre MOHATHS SHEPTHs CPOACTBA K DIEKTPOHY, EAHMHUIIBI €€ U3MEPEHUS U XapakTep
€e U3MEHEHHMsI B IEpUOJIaX U IPYIIax.

21.J1onsTHE U PU3HUECKUI CMBICI JIEKTPOOTPHUIIATEIILHOCTH JIEMEHTOB 1o Mamnnukeny. Ennnu-
I[bl €€ U3MEPEHMSI U XapaKTep U3MEHEHHs B Ieproiax U rpymmnax.

22.OTHOCUTENBHBIE AIEKTPOOTPULATENBHOCTH 10 [loMMHTY: Kak OLEHUBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHEHHMSI UX 3HAUCHU B EpUOax U IpyIax.

23. Hanumwure 31eKTpoHHBIE (POPMYIIBI TPUBEAEHHBIX HIDKE HOHOB. K ceMeicTBY KakHuX 3j1eMeH-
TOB OTHOCSITCSI aTOMBI DTHX HOHOB? Sn2+, I\/In2+, Cu2+, Cr3+, s%,

Pa3nen 3. Benenue B TeOpHI0 XUMUYECKUX TIPOIIECCOB
(Tema: 3.1. DHepreTuka XMMHUYECKUX MPOIECCOB.)
1.OnpeneneHue NOHATHS TETUIOBOK A((DEKT peakiuu.
2.11epBblii 3aKOH (Ha4ajl0) TEPMOJAMHAMUKH, €70 MATEMATUUECKOE BBHIPAYKEHUE U 3AIUCh ISl U30-
OapHBIX MPOIECCOB.
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3.0npeneneHnue N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IpoleccoB. Monupukaum 3anucu
MaTEeMaTHYeCKOro BhIpaXKeHUs 1-ro Hayajia TEepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.]laiiTe onpeneneHUe 3HTAIbIMM, SHIO0- U IK30TEPMUUYECKUX IpoleccoB. OOBICHUTE B3aMMO-
CBs3b 0003HaUCHMI Ter1oBoro 3¢ dexkra Q u AH.

5.0npeznenenne NOHATUS TEPMOXUMHUYECKOe ypaBHeHHe. Kakue ycioBusi Ha3bIBAalOTCS CTaHAAPT-
HbIMU?

6.0npeneneHre MOHATHS AHTAJIBINKA O0pa30BaHMSA, CIUHHIIBI U3MEPEHUS. 3HAUCHHS SHTAJIBITHNA
00pa30oBaHMs IPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTremaTudeckoe BbIpaKeHHE CIeACTBUA U3 3akoHa ['ecca.

8.OnucaHune MOHATUS SHTPOIMH CUCTEMBI, €IMHULIBI U3MEPEHMSL.

9.MaremaTtnueckast (popmyia ajsi pacueTa U3MEHEHHsI SHTPOIIHUHU B MPOLIECCE PEAKIIHH.

10.0Onpeaenenne MOHATHS U300apHO-U30TEPMHUUECKOT0 MOTeHIMANa peakiuu (dHeprun ['md0ca).
UYro oTpakaeT BenuunHa sHeprun [ n66ca?

11.0mnpenenenue NOHATHS CTaHAAPTHOM 3Hepruu I'm6Oca oOpa3oBaHus, €AUHHLIBI 0Opa30BaHMSL.
3Ha4YeHUs1 CTaHJApTHBIX dHepruii ' m60ca 0Opa3zoBaHUs MPOCTHIX BEIIECTB?

12.Martemaruueckas Gpopmyna A pacueTa U3MEHEHUs M300apHO-U30TEPMUUECKOro MOTEHIHaa
B IIPOIIECCE PEAKIUH.

13.CooTHOIIEHUS] MEX/1y SHTAJIBIUINHBIM U SHTPOIUHHBIM (aKTOpaMU U HaIPaBJICHUE MpPOTEKa-
HUSI XUMUYECKOUN pEaKLIH.

14.ITonstue TepmoanHamuueckoi ¢pynkuuu. Ilepeuncnure u3Bectusle Bam TepmoannamMuueckue
byHKIHN.

15.Berancnure TermiaoBoi 3 dext peakuuu BoccranoBienus 80 r Fe;O3 anroMuHuEM.

16.B0o3MOKHO 111 IIpH CTAHJAPTHBIX YCIOBHAX HoydeHue aHuiauHa 1o peakuuu NHsqpy + CeHer
= C5H5NH2(>K) + Hz(r)?

3aganusi /sl JIaGOPAaTOPHBIX PadoT (TEKYUIMii KOHTPOJIb, TPUMeEPHI)
®parmeHT K TeMe 4.1 «KOKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMN»

3ananue 1. MccaenoBanne oKUCIUTEIbHBIX CBOHCTB MEPMAHIaHATA KAJUs B KHCJIOH cpeje.
Jns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUMTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIMAIA
CIIEIYIOIICH OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO, + 8H' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHneHTparust MNnO4” u Mn®", a Takke TemriepaTypa 1 1aBJIeHHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHHE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTaHIAAPTHBIM U JIETA0T BbI-
BOJI O BIIMSIHUM CPEJIbl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHIaHAT-NOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO MoTeHnuana MnO, /M n* or pH cpensr. 1Ipn kakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4” nonamu:

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

3aganue 2. BoccraHoB/IeHMe NEPMAHIAHATA KAJIUs B PA3JMYHBIX CpeAax.

B Tpu otaenbHble NpoOUPKU ¢ paCTBOPOM MEpPMaHraHaTa Kaius J00aBIsSIOT pa30aBiIeHHYIO CEPHYIO
KHCJIOTY, TaKoil ke 00beM BOJbI U KOHIICHTPUPOBAHHBIN pAacTBOpP LIENTOYH. 3aTeM B KaXKAYIO M3 MPOOHU-
POK MPHOABIISIOT CBEXKETIPUTOTOBICHHBIN pacTBop cyiabduta HaTpusi NaSOs. [lns oObsicHeHUsT HaOIrO-
JaeMOT0 UMEIOT BBHJY, YTO B KUCJIOH cpeie 00pa3yoTCsl HOHBI Mn?*, B HelTpansHOU - MNO2 1 B cuiib-
HOIIETO4HOM cpese - noHsl MNO4Z. TIoNB3ysch HOHHO-IIEKTPOHHEIM METOIOM, COCTABISIOT IONHBIE
YPAaBHEHUs peaKIuil.

Ha ocHoBaHWY BBIYMCIICHHBIX Tl BceX peakiuii 3HaueHnid DJ1C nenaroT BEIBOJ 00 OKUCITUTEIbHON
CIOCOOHOCTH MEepPMaHTaHaTa Kajusl B KHCIIOW, HEUTPaIbHOM U MIET0YHOH cpenax.

3ananue 3. AHAJNU3 32JaHHON OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM PeaKIMu.
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Jlng 3agaHHON mapbl BEIIECTB (B COOTBETCTBMM C WMHIMBUYaJIbHBIM BAPUAHTOM) OINPEAEISIOT
OKHCJIUTENh U BOCCTAaHOBHUTEINb, paccunuThiBatoT DJIC 11 CTaHIapTHBIX YCIOBUH M OIICHUBAIOT BO3MOXK-
HOCTBb CaMOHp0H3BOHLHOFO HpOTeKaHI/ISI peaKI_II/II/I MG)KI[y HHUMMU.

[TpoBonsaT nannyro peakiuro. OTMEHar0T HAOJII01aeMbIe SBIICHHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIIOT MOJTHOE YPAaBHEHUE PEAKIIUH.

3ananue 4. CpaBHeHMe OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

I[JISI 3aJaHHOI'0 BCIIIECCTBA (B COOTBECTCTBUHU C I/IHI[I/IBI/II[yaJIBHBIM BapI/IaHTOM) OHpe,ZIeHSIIOT CTCIICHU
OKHCJIEHHMSI aTOMOB M OTMEYAIOT, OKHMCJIMTEJIEM HIM BOCCTAHOBHUTEJIEM MOXKET OBITH 3TO BEILECTBO B
OKHUCJIIUNTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/ISIX. HpI/I HGO6XOIII/IMOCTI/I I/ICHOJIB?;}’IOT 3HAYCHUA CTaHI[apT-
HBIX 3JIEKTPOJIHBIX MOTCHIIUAJIOB.

W3 npuBeAEHHOr0 CHHMCKAa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aUMOJAEHUCTBO-
BaTh C 3aJJaHHBIM BEIIECTBOM.

YKa3I)IBaIOT B Hpeﬂnonaraeme pCaKIII/IﬂX OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, paCC‘II/ITI)IBaIOT BHC

AJI1 CTaHAAapPTHBIX YCJIOBI/Ifl. HpOBOI[SIT p€aKuuu, OTMCYAOT Ha6JIIO,Z[aCMBIe SIBJICHHUA.
HOJII:3y9[CI) HOHHO-3JICKTPOHHBLIM METOJA0M, COCTABJIAIOT ITOJIHBIC YPAaBHCHHA peaKHI/If/'I.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHeil c()OpMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHIMN

Ornenka

IlosscHenus

Bricokuit

«5»
(oTHMuHO)

Teoperudeckoe colepkaHie Kypca OCBOCHO MOJIHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOrpaMMOi 00ydeHUsl yueOHbIE 3aJaHus
BBIMOJIHCHBI.

OOyuaromuiicss AeMOHCTPUPYET CIIOCOOHOCTH peliaTh TH-
MOBBIE 33J]a4M MPOPECCUOHAIBHON eATeIbHOCTH Ha OCHOBE 3Ha-
HUI OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBECHHEIX HayK C
MPUMEHEHHEeM HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIIO-
THn.

bazosriit

«dy
(xopor1o)

Teoperndeckoe cofep:kaHue Kypca OCBOEHO IOIHOCTbIO,
BCE MPEAYCMOTPEHHBIE MPOTpaMMOi 00yUeHUsT yaeOHbIE 3aJaHuUs
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OO6yuaromuiicst cnocoOeH pemarh TUIIOBBIE 3a/1a4K Ipodec-
CHOHAJIBHOM /I€ATEIbHOCTU HAa OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U CCTCCTBCHHBIX HAYK C INPUMCHCHHUEM I/IH(l)Op-
MaIlMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

[Toporosslii

«3»
(ynosnerBopu-
TEJHHO)

Teopetnueckoe coaepKaHHe Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMol o0ydeHus yd4eo-
HBIX 33JJaHUH BBIIIOJIHEHO, B HUX UMEIOTCS OIINOKH.

OO0yuarouuiics MOKeT MO pyKOBOJICTBOM peIllaTh THIIOBbIE
3aauM MpoQecCUOHANbHON AESITeIbHOCTH Ha OCHOBE 3HAHUU OC-
HOBHBIX 3aKOHOB MAaTE€MAaTHYECKUX M €CTECTBEHHBIX HAayK C IIpH-
MEeHEHHEM MH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

Huskuii

«2»
(HEey1OBIETBO-
PUTEHHO)

Teoperuueckoe cojepxkaHue Kypca HE OCBOCHO, OOJbIINH-
CTBO NPETyCMOTPEHHBIX MpOrpamMmon oOydeHHs y4yeOHbBIX 3aja-
HUN 700 HE BBIMOIHEHBI, TUOO coAepk ar TpyObie OUIUOKHU; J10-
TIOJTHUTENIbHAS CaMOCTOSITENIbHAsE padoTa HaJg MaTepualioM He
npuBelia K KaKOMY-THOO 3HAYMTEIHLHOMY TOBBIIICHHIO KAa4eCTBa
BBITIOJTHEHUS Y4€OHBIX 3aJJaHHi.

OOyuaromuiics He CIIOCOOCH pelaTh TUIOBBIE 33Ja4u Ipo-
(dheccroHaNbHOM NIEATETLHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3a-
KOHOB MAaTE€MaTW4YeCKMX U €CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
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8. Meroanyeckue yKa3aHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4ar0IUXCs

CaMocTosiTenbHast paboTa CriocoOCTBYET 3aKpEIJICHUIO HABBIKOB paObOThI ¢ y4eOHOM U HAy4HOM JIH-
TEpaTypor, OCMBICIICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHuala, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON S TEIbHOCTH.

CamocrodaTrenbHas paboTa BBIOIHAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsi, HO 0e3 ero HelmoCpeACTBEHHOIO y4yacTus (IpU YacTHY-
HOM HENOCPEJCTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIIAIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToi
00yJaroImuxcs).

Dopmbl camocmoamenvbHou pabomel 00y4daOIMUXCs pazHooOpa3Hbl. OHU BKIIIOYAIOT B CeOsl U3Y-
YeHHe y4yeOHOM, HayuyHOH W METOAMYECKON JTUTepaTyphl, MAaTEpPHAIIOB MEPUOIUYECKUX M3AAHUN C MPH-
BJICUCHUEM JJICKTPOHHBIX CPEACTB OPHUIIMATBLHOW, CTATUCTHYCCKOHN, IEPUOIUYSCKON U HAyIHOU HHQOP-
Maluu.

B npornecce n3ydenus aucuurmnabl « Xumus» Hanpasieans 35.03.02 «TexHomorus aeco3aroro-
BUTEJBHBIX M JepeBOrepepadaThiBalONIMX MPOU3BOACTB (Mpodumis — TexHomorus aepeBooOpabOTKHM)
OCHOBHbIMU BUOAMU CAMOCMOAMENLHOU PAOOMbL 00YUAIOWUXCS TBISIOTCS:

- MOJATOTOBKA K aYAUTOPHBIM 3aHITHSIM (JIEKIUAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILIUX 3aJaHUN;

- caMOCTOsTeNNbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW NUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUYECKUM ILJIAHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHAX JIEKHMOHHOTO THUMA IMPENoJaBaTeNlb M3JaracT M pas3bsCHSIET OCHOBHBIE, Hamboee
CIIO’KHBIE TIOHSTHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUECKHUE TPOOIIeMBbI, JaeT
PEKOMEH/IallNU Ha BHIITOJIHEHHE CAMOCTOSTEIbHOW PaOOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTH KOHCTIEKTHPOBaHUE YI€OHOTO MaTepHara;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs TOHITHI, (POPMYITHPOBKU 3aKOHOB M MX MaTeMaTUYECKOe
BBIpKCHHE, MTOJIOKCHHIS, PACKPBIBAIOIINE COMNECPKAHUE TEX WIIM WHBIX SBICHUHN M IMPOIECCOB, HAYIHBIC
BBIBOJIBI M TIPAKTUYECKUE PEKOMEHIAIINHU IO UX TPUMEHEHUIO;

- 3a/1aBaTh MPETOIABATEII0 YTOYHSIONINE BOTPOCH C LENbI0 YSCHEHUS TEOPETUYECKHUX MOJIOXKe-
HUH, pa3pelieHns CIOPHBIX CUTYaIUH.

B pabounx KOHCIIEKTaX jKeJIaTeIIbHO OCTABJIATH TOJS, HA KOTOPHIX BO BHEAYJUTOPHOE BpEMS
MOKHO C/IeTIaTh TTOMETKH M3 y4eOHO-METOJUYECKOro 0OecTeueH s Al CaMOCTOSTENIbHONH paboThl 00Y-
YAOIIUXCs, JAOMOJHSIIOMIET0 MaTepral MPOCITyIIaHHON JIGKIIMH, a TaKKe MOMETKH, OJYEePKUBAIOIINE
0CO0YIO0 B&KHOCTD T€X UJIM MHBIX TEOPETUUECKHUX MOJIOKESHUH.

JJis ycnenrHoro OBNaIeHUsT KypcoM HEOOXOMMO IMOCemaTh BCe JIEKINH, TaK KaK TeMaTHIeCKUH
MaTepuai B3auMOCBs3aH Mexay co0oil. B cmyuasx mpomycka 3aHATHS CTYACHTY HEOOXOJUMO CaMOCTOS-
TEIHHO U3YYUTh MAaTepUal ¥ OTBETUTH HAa KOHTPOJBHBIC BOIPOCHI TI0 TIPONYIICHHOW TeMe BO BpeMs HH-
JTUBUAYAIbHBIX KOHCYIbTAIIUN.

JlaGopaTopHble 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro nporiecca. [Ipu moaroroske k y1abopa-
TOPHBIM 3aHATHUSM OOy4aromeMycss HEOOXOJUMO H3YyYUTh OCHOBHYIO JIUTEPATYpPY, O3HAKOMHUTCS C JO-
MOJTHUTEIBHOM JIUTEPaTypOl, y4eCTh PEKOMEHIAINH TPETOAaBaTeNss. TeMbl TEOPETHYECKOTO COIepKa-
HUS TPEIIOoNIaraloT JTUCKYCCHOHHBIM XapakTep oOcCyxkaeHus. bojblnas 4acTh TeM TUCIUIUIMHBI HOCUT
MPAaKTUYECKUI XapakTep, T.. MPEIIoiaracT BBITIOJTHEHUE JIA0OPATOPHBIX 3a/JaHU M pelIeHHe 3aaad,
aHaJIN3 MPAKTUYECKUX CUTYaIIUH.

BaxHOW YacThlO CaMOCTOATENBHOM pabOTHl SBISETCS YTEHHE Y4eOHOW M HAYYHOM JUTEpaTypHI.
OcHoBHast GyHKITUS YUCOHUKOB — OPUCHTUPOBATH CTYJICHTA B CUCTEME 3HAHUIA, YMECHUH U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHEMAIMCTaMU [0 JAHHON TUCLUILINHE.

Ompoc no Teme 1a00paTopHOIl pabOTHI MPEACTABISAET COO0N OTBETHI HA MOCTABICHHBIE BOIIPOCHI
nepen 1abopaTopHoil paboToil u mocie e€ BblmoMHEeHUs. V3nokeHne B MUCbMEHHOM BHJIE€ PE3YJIbTaTOB
AKCIIEPUMEHTA U TEOPETUYCCKOTO aHallM3a WM PelIeHHe 3a7adu Mo onpeneneHHo Teme. CoaepxaHue
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VH/IMBUYAJIbHBIX BOIIPOCOB 10 TeMaM J1abopaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKaIaBpoOB
II0 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHUS MTO3BOJIAET IIPENOAaBaTelsiM CyIUTh O XOA€ CaMo-
CTOSITENIbHOU PabOThI OaKalaBPOB B MEKCECCHOHHBIHM MEPHO] M O CTENEHH UX MOATOTOBKHU K AK3aMEHY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YECHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYyPHI;

- N3y4YCHHE KOHCIIEKTOB JICKIIHA;

- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCaX;

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3YEeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NIpoLecca Mo JUCHHUILINHE

JUisl yCIIeIHOr o OBJIQAICHUS TUCLMIIIIMHOM MCIIONIBb3YIOTCS ClIeAYIoIHe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEHUS:

e [lpu npoBeneHUU JISKIMH HCHONB3YIOTCS MPE3CHTAlMU Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATEPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS 1O JUCLUUIUIMHE IPOBOAITCS B CHEHUAIW3UPOBAHHOW YyueOHOM
ayJAUTOPUH.

JlaGopaTopHbIe 3aHATHS MO TUCIUILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IUYHOTO JIAOOPATOP-
HOro 00OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydarommiics 3Ha-
KOMUTCS € (U3MKO-XMMMUYECKMMH METOJIaMU aHalu3a OOBEKTOB OKpY)KaWoIIEH cpelbl, padoToi u
YCTPOICTBOM IIblJI€ Ia3004MCTHOTO 000PYIOBaHMS M MPUOOPOB, HCIIOJIb3YEMbIX IIPH MCCIEI0OBAaHUU 00b-
€KTOB OKPYXAIOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHJAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOUYHBIE Ipadu-
KU U T.II.

B mpouecce u3ydeHHs] NUCHUIUIMHBI yYEOHBIMU LENSIMM SIBISIFOTCSI TEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIUMIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, TUIaHBI,
CXEMBbI, PErJlaMeHThl), €€ YCBOEHHUE, 3allOMUHAHNE, & TAaKXK€ CTPYKTYpUPOBAHHE MOITYYEHHBIX 3HAHUU U
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX Ha CIIOCOOBI JESITEIbHOCTH PEIPOAYKTHBHOTO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHUH JIOCTUTalOTCSl Y3HaBaHUE
paHee YCBOEHHOI'O MaTepuayia B HOBBIX CHUTYalMsIX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaIUsIX.

JUis MOCTHXKEHUs ATUX Lieled HMCIOJIb3YIOTCS B OCHOBHOM TPaJAMLIMOHHBIE MH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUH OOYyYEHHUS C yYETOM Pa3IM4HOI0 COYETaHMs MacCUBHBIX (opM (JIeKuus, Jia-
00opaTopHOE 3aHATHE, KOHCYJIbTAIUs, CAMOCTOSATENbHAS paboTa) U PENPOTYKTUBHBIX METOJIOB 00ydeHUs
(moBecTBOBAaTENIbHOE H3JI0XKEHHE YueOHOI HMHpOopMaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIIOJHEHHE KelC-3aJaHni, pacueT 3K0OH03aIUTHO-
ro o0opy0BaHus).

YHuBepcuTeT obecredyeH HeOOXOIUMbBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrpaMMHOI0 olecreye-
HUSI:

®  CeMelCTBO KOMMEPUYECKHX OINEpallMOHHBIX cucTeM cemeiricTBa Microsoft Windows;

e oducHbIif naket npunoxxenuit Microsoft Office;

e [porpamMMHasi cUcTeMa JUIsi OOHapyKeHHUs! TEKCTOBBIX 3aMMCTBOBAHMN B y4eOHBIX M Hay4YHBIX
pabotax «AHturuarnat.BY3y;

®  IByX- M TpEXMEpHAas CUCTEMa aBTOMATU3UPOBAHHOTO MPOEKTUPOBaHuA U yepueHns AutoCAD.

10. Onucanue MaTepHAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /1 OCyIIeCTBJIEHUSI
00pa3oBaTeJILHOIO NMpPolecca Mo JUCUUILIHHE

Peanuzamus yueGHOrO npoiiecca OCyIIeCTBISETCS B CIELMATbHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
CUTETa JIJIsl IPOBEICHUS 3aHATUI JEKIIMOHHOTO THIIA, JIAOOPATOPHBIX 3aHITHIA, TPYIIIOBBIX U WHAWBHIY-
QJIbHBIX KOHCYNbTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTrTecTanuu. Bee aymuTopun yKoMIiek-
TOBaHBI CICIHATU3UPOBAHHON MEOENbI0 M TEXHHUYECKHMMH CpPEJCTBAMH OOYYCHHUS, CIYXKAIIUMHU JIJIs
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npencTaBicHuss ydeOHON uHpopMaruu Oonbinoi ayguropun. [Ipm HeoOXomuMocTH 00ydaroImUMCs
npeJyIaratoTcss Habophl IEMOHCTPAIIHIOHHOTO 000pYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, obecredn-
BaIOIIME TEMATUYCCKUE WIUTFOCTPALINH.
CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOMHICTCS B CHCIUATM3UPOBAHHON ayJIUTOPUH, KO-

Topas o0opyaoBaHa ydeOHOH MeOeIbl0, KOMIIBIOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO IOJKIIOUCHHUS K
cetn «MHTEpHET» U 00ECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomMernienue uist XpaHeHHS U MPOPHUIAKTHUECKOTO 00CITYy>)KUBaHUS YI€OHOTO 000pYyI0BaHUSI.

TpeboBaHus K ayTHTOPHSIM

HanmeHoBaHMe CICUATBHBIX TTOMEIICHHUI OCHAIIICHHOCTD CIEIHUATbHBIX TTOMEIICHHIA
Y TIOMETIEHHH Il CAMOCTOSITEIIbHOU pabOTBhI Y IIOMEIIEHHUH JUIs1 CAMOCTOSITEIIbHOUM PabOTHI
CroJibl, CTYyJIbs, pabouee MECTO, OCHAIIICHHOES
KOMITBIOTEPOM C BBIXOJIOM B CETh MIHTEpHET U
JNEKTPOHHYI0 WH(OPMANMOHHYIO 00pa3oBa-
TEJIILHYIO CpEly, a TaKXkKe: dKpaH, MPOEKTOp,
MapKepHasi JO0CKa, 2 CTeJUlaxa s KHHT,

Ilomenienne s JIGKUMOHHBIX M IPAKTHYECKHUX
3aHATHUN, TIPYNIOBBIX M HWHAWBHUIYAIBHBIX KOH-
CyJIbTALIMM, TEKYIEH U NMPOMEXYTOYHOU arrecra-

HH: CTeHJI OXPaHbI TpyJa U TEXHUKU Oe30IacHo-
CTH.

[Tomenenue 15 1abOPaTOPHBIX 3aHATUI VYyeOnas mabopatopust

[Tomerenust u1st CaMOCTOSATEIBLHOM paOOTHI Crousbl, CcTynbs, 3KpaH, npoekTtop. Paboune

MeCTa CTYJICHTOB, OCHAIIICHBI KOMITBIOTEPaMHU
C BBIXOJOM B CCTh I/IHTepHCT H DJICKTPOHHYIO
MH(POPMAIIMOHHYIO 00pa30BaTEIbHYIO CPEY.
[Tomemnienue st XpaHeHUsl U npoduiakTuyecko- | Pacxonnble Marepuanbl Ajii peMOHTa U 00-
ro obcmyKuBaHusl yueOHOT0 000pyA0BaHUs CIIy>)KMBaHHS TEXHUKU. MecTa ISl XpaHEHUS
000pyI0BaHUS
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