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1. O01mue moj10KeHu s

Jucnuminaa « XuMHUsD» OTHOCUTCS K 00s13aTeNIbHON YacTu 010ka 1 y4eOHOTO I1aHa, BXOJSIIETO
B cocTaB 00pa3oBaTelIbHON MporpaMmbl Beiciiero oopazoBanus 35.03.02TexHOIOTHS JIECO3arOTOBUTEb-
HBIX H JIepeBONepepadaThIBAIOIINUX MPOU3BOACTB (Mpoduib — TeXHOIOTHSI MPOMBIIIEHHOTO JAEPEBSIHHO-
r'0 IOMOCTPOCHHS).

HopmatuBHO-MeTo1MUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH U CIUTUTAHBI
«XHMMHD» ABISAIOTCA:

o @ecnepanbHblii 3akoH "OO6 oOpazoBanuu B Poccuiickoit @eneparuu', yTBepKISHHBI TPUKA30M
Muno6praayku PO Ne 273-03 ot 29.12.2012;

e [Ipuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O0 yTBep:KIeHUH HOPsIIKa OpraHU3aIHu
U OCYIIECTBJICHUSI 00pa30BaTEIbHOM JESITEIBHOCTH MO0 00pa30BaTEIbHBIM MIPOTPaMMaM BBICILIETO
oOpa3oBaHus - MporpaMMaM OakalaBpuara, mporpaMmmam CHelualuTeTa, IporpaMMaM MarucTpa-
TYpBL.

e [lpuka3z MunuctepcTBa Tpyaa U coruanbHou 3amuTel oT 21.12.2015 r. Ne 10501 «O6 yTBepxe-
HUU TpodeccuoHanbHOro crangapra «CHenuanucT-TEXHOJIOT J1epeBOo0OpadaThIBAIOIUX U Me-
OEJIHHBIX TPOU3BOJICTBY.

o @enepanbHbIl TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHIApT Bbiciiero obpazoBanus (OI'OC
BO) no wnampamiaeHuto mnoaroroBku 35.03.02 «TexHonorus jeco3aroTOBUTEIBHBIX W Je-
peBornepepadaThIBAIOIIUX POU3BOACTBY (YpOBEHb OakajlaBpuara), YTBEP)KJIEHHBIM IPUKa30M
MunuctepctBa oOpazoBanus u Hayku PO Ne 698 ot 26.07.2017;

e VYyeOHbIE MJIaHBI 00PA30BATEILHON MPOTPAMMBI BBICIIETO 0OpazoBanus  HarmpasieHus 35.03.02
— TeXHONOTHs JIeCO3arOTOBUTEILHBIX U JIEPEBOIIEPEPa0ATHIBAIONINX TPOU3BOACTB (MPOPUIh —
«TexHOJOTUsI TPOMBIIIJICHHOTO JEPEBSIHHOTO JTOMOCTPOEHUS»), MMOATOTOBKH OaKkalaBpoB MO 04-
HOU (hopme oOyuenus, ogoOpeHHbIi YuerbiM coBetoM YIJITY (mpotokon Ne2 ot 20.02.2020) u
yTBepxkaeHHbIN pektopoM YIJITY (20.02.2020).

O6yuenue no obpazoBarenbHOn 35.03.02— TexHOMOTHUS J€CO3arOTOBUTEIBHBIX U JIepeBOIEpepa-
OaThIBAIOIIUX MPOU3BOACTB (Mpoduiab — TEXHOJOTHS MPOMBIIIICHHOTO JIEPEBSIHHOTO TOMOCTPOCHHS)
OCYILIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2. Hepeqenb NJIAHHPYEMBIX Pe3yJabTaTOB oﬁyqemm o AUCHHUIIJIMHE, COOTHECCCHHBIX
C INIAHUPYEMBIMHU pPE3yJbTaTaMHU 0CBOCHUSA 06pa3OBaTeJ1bHOﬁ MporpaMmmal

HJ'IaHI/IpyeMBIMH pe3yiibTaTaMu O6y‘-IeHI/I$I 10 JUCHUIINIMHE SABJIAIOTCA 3HAHUA, YMCHUSA, BIIaACHUA
W/WJH OTBIT JIEATENBHOCTH, XapaKTePU3YIOIUe ITAlbl/ypOBHU (OPMUPOBAHUS KOMIIETEHIINI U o0ecte-
YUBAIOIIHE TOCTIKEHHUE INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS 00Pa30BaTEIbHOM MPOTrpaMMBI B IICJIOM.

Leab ocBOEHUST TUCHUNIMHBI TTOTydeHHE 0a30BBIX 3HAHUHN MO OOIIMM 3aKOHAM XMMHHU, 3aKOHO-
MEPHOCTSIM MPOTEKAHMS XMMHYECKHUX IPOIIECCOB, CTPOSHUIO, PEaKIIMOHHONW CIIOCOOHOCTH HEOpraHude-
CKUX BEIIECTB U UX BO3MOKHOTO aHAIIM3a W MCIIOJIb30BAHMSI TIPU PEIICHUH 33]1a4 MPOPeCCHOHATBHOMN Jie-
ATCIIBHOCTH.

3agauu AUCHUILINHBI:

— JAaTb MPEACTABJICHNUE O CTPOCHHUHN BEUICCTB, UX CBOMCTBaxX ¥ BO3MOKHBIX BSaHMOHeﬁCTBHﬂX, KaK
MeX1y cOOOM, TaK ¥ C BHOBb 00pa3yeMbIMHU BEIIECTBAMHY,

— 3aJIOKUTHh OCHOBBI ITIOHMMAHHUA OCHOBHBLIX 3aKOHOB XMMUHU, UX MPOABJIICHHA B IMIPHUPOAC C TOUKU
3pEHHSI BAXKHOCTH OLICHKH JIECHBIX PECYpCOB (IIPUPOCT M MOTEpsi OMOMACChl, COMYTCTBYIOIUX KOMITOHEH-
TOB), 9YTOOBI HE HAPYIITUTH IKOJOTUUECKOE PABHOBECHUE;

— II0Ka3aTh BO3MOXKHOCTb IIPOTHO3UPOBAHUS U YIIPABJICHUS IIPOTEKAHUEM XUMUUECKUX PEaKIIUiA;

— YIIeNUTh BHUMAHKE PEIICHUIO TUTIOBBIX 3a/1a4, MPUMEHUMBIX K MPO(ECCHOHALHON e TeITHHO-
CTH;

— Pa3BUTh HABBIKA PabOTHI C XMMUYECKHMMH BEIIECTBAMHU, XUMUYECKON MOCYAOH, MpUOOpaMu u
o0opynoBaHUEM;



— COo3/aTh HAYYHO-TIPAKTHYECKYI0 OCHOBY IS HW3YYCHHUS AUCIHHUILIUH TMPOQecCHOHATBHON

HaIlpaBJIE€HHOCTH

IIpouecc u3yyeHusi JTUCHUIVIMHBI HanpaBjeH HA GopMupoBaHMe ciaeayOmmx odumenpodec-
CHOHAJIbHBIX KOMIIETEHIM A
OIIK-1 criocobeH pemaTth TUMIOBBIC 3a/1a4U TPO(HECCUOHATBLHOM IeATETHHOCTH HA OCHOBE 3HAHUI OCHOB-
HbIX 3aKOHOB MAaTE€MaTHYEeCKMX M €CTeCTBEHHBIX HayK C MpPUMEHEHHEeM HH()OpPMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO LM CS 0JI5KEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOP YCJIOBHI M BO3MOKHOCTh YIPABICHUS HaIllPaBJICHUEM MPOTe-
KaHUsl XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTAHMUYECKUX BEIECTB, METO-
Ibl UX TOJIydeHHus, (pu3ndeckre M XMUMHUYECKHE CBONCTBA MPOCTBHIX U CIOKHBIX HEOPraHMYECKHUX Be-
LIECTB, a TAKYKE METO/Ibl aHAJIN3a U KOHTPOJIA.

yMeTh:

— MPUMEHSTh OCHOBHBIC 3aKOHBI W 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKUX IPOLIECCOB ISt
TUTAHUPOBAHUS U MPOBEACHUS TEOPETUUECKOTO M MPAKTUUYECKOIO UCCIIeIOBaHUs, a TaKkxke 00pabaThIBaTh
MOJTyYECHHBIE PE3YJIbTATHI.

BJIA/IETh:

— HaBBIKAMH MPOBEICHHS XMMHUYECKOTO SKCIIEPUMEHTA, B3BEIIUBAHUS, TPUTOTOBJICHHUS PACTBOPOB
13 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSIHUSI, aHaJIu3a MOJIYYEHHBIX BEIECTB U PAaCTBOPOB, OIpee-
JICHUS U U3MEPEHUsS Pa3INYHBIX (PU3NKO-XHUMUYCCKUX CBOWMCTB BEIECTB IMPH PEIICHUU THUIIOBBIX 33]a4
npodeccnoHaNbHOM 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 JaHHOW JUCHUIUIMHBI ABISETCS HEOOXOJUMON OCHOBOM JIJIsl MOCIEIYIOLIEr0 N3yUeHUs
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBaIM(PHUKAIMOHHON paObOTHI.
Ilepeuensv obecneyusaowux, COnymcmsyrowux u 0becneqyusaemvlx OUCYUnIuH

Ob6ecneun- ConyTcTBYyHOIIME ObecneurBaeMbIe
BaloIIUe
Marematuka | MaremaTnka WudopmaninoHHbIle TEXHOJIOTUH B TTpodeccnoHab-
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 MAaTEPUATIOB
['uapo-nHEBMONPHUBOL

DIeKTpooOOPYyI0BaHNE TPOMBIIUICHHBIX TIPEATPH-
SITUU

[IpuknagHas MexaHuka

ABTOMAaTH3a1Ms POU3BOJCTBEHHBIX MPOIECCOB
ABTOMaTU3MPOBAHHOE MPOCKTUPOBAHKUE U3JIETUN U
TEXHOJIOTUI

dusuKa IpEeBECUHBI

YyeOHast mpakTHUKa (TexXHOoIornyeckast (IpoeKTHO-
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TEXHOJIOTHYECKas))

[Tpon3BoICTBEHHASI TPAKTUKA (TEXHOJIOTUYECKAs
(IPOEKTHO-TEXHOJOTUYECKAsT))
ITpon3BoacTBEHHAs NpaKkTUKa (IpeIUILIOMHasl)
[TonroroBka k caue u caya rocyJapCTBEHHOTO
HK3aMEHa

BrimonHeHue u 3amuTa BhITYCKHOM KBaIU(pUKaIu-
OHHOM1 paboTHI

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0YyYaromieMycsi CUCTEMHOE IPEICTABICHHE O KOMIUICKCE
n3ydaeMbIX TUCHUILIMH B cooTBeTcTBHH ¢ PI'OC BO, uTo obecneunBaeT TpeOyeMbli TEOPETUUECKUMA
YPOBEHB U MPAKTHUUYECKYIO HAPABICHHOCTh B CUCTEME O0Yy4eHUS U OYAYIIeH esATeIbHOCTH BBITYCKHUKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ mpenojaBarejieM

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

OO61ast TpyI0eMKOCTh JTUCIUATIIMHBI

. Bcero akanemuieckux 4yacoB
Bun yuebnoit paboTbl
o4Has Gpopma
KonTakTHas padora c npenojaaBarejiemM™: 52,35
nexryu (J1) 18
npaktuueckue 3auarus (I13) -
nabopaTopHble pabotsl (JIP) 34
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35
CamocTosiTejibHas padoTa 00yyalouuxcs: 91,65
M3y4YEHUE TEOPETUUYECKOr0 Kypca 22
MOJITOTOBKA K TEKYIIEMY KOHTPOJTIO 34
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaluu 35,65
Bua npoMeKyToYHOM aTTeCTALMH: IK3aMeH
O0u1as TPy10eMKOCTh 4/144

*KonrtakTHasi paboTa 00YYAONIMXCS C MPENoaBarejieM, B TOM YHCIE C MPUMEHECHHUEM IMCTAaHIIMOHHBIX 00Opa30BaTEIbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHUS JICKIIMOHHOTO TUMA, U (WiK) J1abopaTtopHbie paboThl, U (M) TPYIIOBbIE KOHCYIbTALMH,
(WK) MHAMBUIYaTbHYI0 PabOTy 0OYYaromerocs ¢ MpernojaBaTeseM, a TAKKe aTTeCTAIMOHHbBIC UCIBITAHHUS MPOMEXYTOYHOM
arrectaiu. KoHTakTHast paboTa MOXKET BKJIIOYATH WHBIC BUJIbI YICOHOW NEATEIBHOCTH, MPEyCMAaTPUBAIOIINE TPYIIIOBYIO U
WHIUBUIYAITBHYIO pa0OTy 00YJarOUIUXcs ¢ mpernoaaBatesieM. Yacsl KOHTAKTHOW paboThl onpenenstotes [loaoxennem o0 op-
TaHW3alUN U IPOBEICHUH KOHTAKTHOW pabOTHI PH pear3aluy 00pa3oBaTeIbHBIX MPOTPaMM BBICIIETO 00pa30BaHUs, YTBEP-
)KaeHHBIM YueHbiM coBeToM YIJITY ot 25 derpans 2020 roaa.

5. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBEJEeHHOI0 HA HUX KOJINYeCTBAa aKaJeMHYeCKHX YaCOB

5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHbI

o4yHas popma o0OyueHust

Bcero
Ne . | CamocTosTenpHast
HaunmenoBanue pa3nena quCIUIIUHBI JI I13 | JIP | kOHTaKTHOH
/T pabora
paboThI
1 | BBenenue B Kypc
11 BBenenre u OCHOBHBIC TIOHATHS U OTIpe- 1 ) i 1
' IeIICHUS
1.2 | ®dyHnaMeHTaIbHbBIC 3aKOHBI XUMHH 1 - 4 5 4
1.3 | OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX CO- 2 - 4 6 14




Bcero
Ne . | CamocTosTENbHAS
HaumeHnoBanue pazzena quCHUIIUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboThI
equHeHni. Xumus 31emMeHToB. CBoiicTBa
BaXKHEUIIINX COCTUHEHUH.
2 | CTpoeHue BellecTBa
CtpoeHune aToma ¥ epuogNIecKas Cu-
CcTeMa XUMHUYECKHUX DJIEMEHTOB
. 2 - 4 6 6
J.M.Menneneena. [loHsTHE O XUMHUUYECKOU
CBSI3H.
3 BBeeHue B TeOpHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 2 - - 2 2
CKOPOCTh XUMHUUYECKUX PEAKIIAN U XUMHU-
3.2 p peakt 2 | - | 4 6 4
YECKOE PAaBHOBECHE
3.3 | PacTBOpBI 4 - 12 16 16
4 DJIeKTPOXUMHUYECKHE MPOIeCcChl
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE PE-
4.1 p 2 | - | 4 6 4
aKIHU
["asibBaHUYECKHE AIIEMEHTBI. DIJICKTPOIIU3
4.2 | pacTBOpOB U paciiaBoB. Koppo3us me- 2 - 2 4 4
Ta/uI0B. BOMPOCH! AKOJI0THH.
Hroro no paznenam: 18 - | 34 52 56
IIpomexyTouHas aTTecTanus X X X 0,35 35,65
Bcero 144

5.2. Coaep:xanue 3aHATHH JEeKIIUOHHOT0 THIIA

Paszgea 1. BBenenue B kypc

1.1 Bseoenue u ocHogHble nOHAMUSA U ONpedeneHUs

[TpenMer u 3ajaun XUMUM, €€ MPaKTUYECKOE 3HaUeHHe. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKU
u obmectBa. Ponmp XUMHMHM B pPa3BUTUM JIECOXUMHUYECKOro Komrekca Poccuiickoit ®enepauuu.
Opranu3zanus caMoCTOSTENbHOM paboThI 110 KypCy 001ei XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3aKkOH COXpaHEHHs MacCchl U 3Heprud. [lepuogudyHOCTh. 3aKOH CcoxpaHeHus 3apsnaa. OCHOBHBIE
CTEXHOMETPUYECKUE 3aKOHBI XMMUH.

1.3 OcHosHvle Knaccol HeopeaHuuyeckux coeOuHeHull

Oxcupl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommuekcHble coeaunenus. OnpeneneHue,
HOMEHKJIATypa.

CpoiicTBa BaKHEHMINMX COEAMHEHHH dIIeMEeHTOB. HaxoxaeHue sneMeHTOB B mpupoje. CrocoObl
nonyyeHust. CBOMCTBA M MPUMEHEHHE.

Pa3nen 2. Ctpoenue Bemecrsa

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

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. [loHsTue o kBaHTax. OCHOBHBIE TOJIOKEHMS KBAaHTOBOM
MEXaHUKHU. ODJEKTPOHHOE 00jaKo, opOuTaib, KBAaHTOBbIE 4Mcia. [lOpsApOK 3amoJHEHUs] AJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HaUMEHbIIEH 3Hepruu, mnpaBuwio XyHaa, npuHiun [laynu, npaBuno Knedkosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpuH, 3akoH Mozmu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJBIINX
NEpPUOOB. S-, P-, d- u f-amemenTsI. [lepronyeckiie CBOWCTBA XMMHUYECKIX JIEMEHTOB: SHEPTHs HOHU3ALUH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATETbHOCTh, aTOMHBIE M HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHUS.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

XuMHYECKasi CBSA3b: BUAbL, METOMBI ONMUCAaHMs. OCHOBHBIE XAPAKTEPUCTUKU XMMHUYECKOW CBS3H:
JUITMHA, HAMlPaBJIECHHOCTb, MPOYHOCTh. KoBaneHTHas cBsi3b. MeTo/1 BaJCHTHBIX CBS3€Hl: HACHIIIIAEMOCTh U



HaNpaBJICHHOCTh CBSI3M, KPATHOCTh CBA3H, MOJsApu3yeMocTh. [mOpuauzanms. VoHHas CBSI3b: 3HEPTHs
VWOHHOM CBSI3W, INOJSIPU3ALAS HOHOB, IOJIAPHOCTH M MOJIAPU3YEMOCTh CBsi3U. CTpoeHue BEIECTB B
KOHJICHCUPOBAHHOM COCTOSIHUH.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka xuMuueckux npoyeccos

Buytpennss sHeprust u sHTaNIbNUA. TersoBbie 3¢ (eKThl pa3InyHbIX MporeccoB. 3akoH ['ecca u
CIIEICTBUS U3 Hero BeITekaromue. CTannapTHas TerioTa oOpa3zoBanus. [lonstue o0 sutponuu. M3mene-
HUE SHTPOIUH B Pa3IHUHBIX mporeccax. [lonstue 06 sHeprun ['nb6ca u e€ n3MeHeHNN Kak Mephl peak-
LIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pasHosecue

CKOpOCTh peaklMi B TOMOT'€HHBIX U F€TEPOre€HHBIX cucTeMax. PakTopsl, BIUAIOIINE HA CKOPOCTh
peakmu. [Tonarue 06 akTMBHpOoBaHHOM KomIuliekce. HeoOpartumeie n oOpaTuMele mporecchl. XuMUIe-
ckoe paBHoBecue. Koncranrta paHoBecust. [Ipunuun Jle-1laTense.

3.3 Pacmeopuwi

O6mue mnouaTtus o pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopuMmocTs BemecTB. TepMOXUMHUYECKHE TPOLECCH TPU
pactBopeHnH. CiocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpbl HEINEKTpoJauTOB. Wneanbubie pactBopbl. KosumratuBHbIE CBOWMCTBA
pactBopoB: 3akoHbI [ 'enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. MloHHOE mpou3BeaeHue Bobl. BomopoaHbiil moka-
3arenb pH. CunbHble U cnalblie AIeKTPoNnThl. AKTUBHOCTh. KoHcTaHTa quccouunanuu. 3akoH paz0aBie-
Hus OctBanbaa. MoHHbIE peakiuu.

VYcnoBusi cMenieHusi paBHoBecus. I[IpousBenenue pactBopumocTu. KonnuecTBEHHOE OmMUcaHue
paBHOBECHI B pacTBOpax MIEKTposUTOB. [IprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'maponus coneii. CreneHb U KOHCTaHTa rUApoau3a. Jlucconuaius KOMILUIEKCHBIX COEITMHEHMI.

Knaccudukanus n xapakrepucTuka XUMAYECKUX U (PU3UKO-XMMHUYECKUX METOJIOB aHamu3a. AHa-
JUTUYECKUE PEAKIIMH HA UOHBI.

Pa3nen 4. DaekTpoxumMuyeckue Npouecchbl

4.1 OxucaumenbHO-60CCMAHOBUMENbHBLE NPOYECChL

BaxxHeillne BOCCTAaHOBUTENN U OKHCIUTENN. METObl COCTABIEHUSI YPaBHEHUH OKHMCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX peaklnil. BimsiHUE cpelbl Ha XapakTep NPOTEKaHUs peaKui.

OKBUBaJICHT OKUCJIUTENS u BOCCTAaHOBUTEIIS. Knaccudukarus OKHCIIUTENNBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

["anpBaHWYECKUN 2JIEMEHT. OJIEKTPOJHBbIE MOTEHUHANBl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHbBIE
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 JIEKTPONIN3a. DJIEKTPOJIN3 C pACTBOPUMBIMHU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIbI KOPPO3UHU. DNEKTPOXUMHUYECKAsA KOPPO3HUA. 3alUTa METAJIOB OT KOPpo3uu. Bo-
IIPOCHI DKOJIOTUU.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM 110 AUCIUILIMHE PETyCMOTPEHBI JJAOOPATOPHBIE 3aHATHS

No HaumenoBanue pasjiena ®opma npoBeeHus | L PYAOEMKOCTB, Yac
B JVCIIATUTHHBT (MOYJIST) 3aHATUS OYHOE | 3a04YHOE
1 Pazgen 1. BBenenue B kype «O01mast 1 HeOpraHuye- nabopaTopHas 4
ckast xumusi» (tema 1.1.-1.2. dynnamenTanbHbie pabota

8



No HaunmenoBanue paziena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JTUCUUTLITAHBI (MOTYJIs1) 3aHSTUS OYHOC | 3a04HOC
TIOHSATHUS U 3aKOHBI XUMUU. 3aKOH YKBUBAJICHTOB. )
Pazgen 1. BBenenue B kype «O01mast 1 HeOpraHuye-
o | CKas XuMus (tema: 1.3. OcHOBHBIE KJIacChl HEOpra- naboparopHas 4
HUYECKUX coeqUHEHUN. XUMUS d1eMeHTOB. CBOH- pabora
CTBa BKHEUIIIMX COCMHCHHIA. )
Paznen 2. CtpoeHue BeliecTBa
3 (tema: 2.1. CTpoeHue aroma M MEpUOAMYECKAsT CHU- naboparopHas 4
creMa xumuyeckux osnemeHtoB J[.M.Menpaeneena. pabora
tema: 2.2. [lonsiTie 0 XUMUYECKOU CBSI3MU.)
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHUX IIPO-
1[ECCOB
naboparopHas
4 | (rema: 3.1. DHepreruka XMMHUYECKUX IIPOLIECCOB. 6 4
Tema: 3.2. CKOpOCTh XUMUUYECKUX PEaKUUN U XUMH- pabota
yeckoe paBHoBecHe. KartanuTuueckue peakium.)
Paznen 3. BBeneHue B TeOpHIO XMMHUYECKHX MpO-
1L[ECCOB
nabopaTopHas
5 | (tema: 3.3. PactBopnl. IlpurortoBiieHHe pacTBOpPOB pabora 4
3aIaHHON KOHIICHTPALIUM W3 BEIIECTB Pa3IMYHOTO
arperaTHoro COCTOSIHMSIL. )
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHX IIPO-
6 | Leccos naboparopHas 4 i
(tema: 3.3. PactBopbl. CuiibHBIE U CI1a0BIE AIIEKTPO- pabota
muThl. loHHBIE paBHOBECHS. )
Pazgen 3. BeneHue B TEOpHI0O XUMHUYECKHX MPO-
7 | neccos nabopaTopHas 4 i
. pabora
(tema: 3.3. PactBopsl. ['uaponus.)
Pazgen 4. DnexkTpoXxuMHUYeCKHe MPOLECCHI
8 | (rema: 4.1. OKUCIUTENTHFHO-BOCCTAHOBUTEILHBIC Pe- A:abopatopras 4 -
- pabora
Pazgen 4. DnexkTpoXxuMHUYeCKHe MPOLECCHI
9 (tema: 4.2. T'anbBaHUYECKUE HIEMEHTBI. DIICKTPOIIH3 naboparopHas 9 i
pacTBOpoB U paciiaBoB. Kopposust meramios. Bo- pabota
MPOCHI YKOJIOTHH.)
Hroro: 34
5.4letanu3anus caMoCTOSITEILHOH PadoThl
. TpynoeMKOCTb,
No HaumenoBanue paznena Bup camocrostenbHoi pa- qac
JTUCIUTUTAHBI (MOJTYIIS) 0OTHI PR R p—
Paznen 1. BBenenue B kypc «O01mas u Heop- [ToaroroBka K ornpocy
1 | raHMuecKas XuMus (tema 1.1.-1.2. dynpa- 0 TeMe JIabopaTOpPHOU pa- 6
MEHTAJIbHBIC MIOHATHUS U 3aKOHBI XUMHH. 3aKOH | OOTHI U 3AIIUTE OTYETHBIX
SKBUBAJICHTOB.) MaTepHUaJIOB.
Paznen 1. BBeaenue B kypc «O0mias u Heopra- IToaroroBka K ornpocy
o | HUYECKAS XHMHA (trema: 1.3. OcHOBHBIE KJIac- | IO TeMe JJabopaTopHO pa- 14
Chl HEOPTAHUYECKUX COCUHEHUN. XUMHUS dJie- OOTHI U 3aIUTE OTYETHBIX
MeHTOB. CBOWCTBA BAKHEHIIIUX COCTUHEHUH. ) MAaTepHUayoB.




. TpynoemMkocTs,
No HaumenoBanwue paznena Bun camocrosTensHoi pa- qac
- JTUCITUATITUHBI (MOTYJIs1) 0O0TBI
OYyHas | 3a04Has
Paznen 2. Ctpoenue BemiecTBa
[ToaroroBka k onpocy
(tema: 2.1. CTpoeHre aToMa W MepuoauUIecKas N
0 TeMe JIabopaTOpPHOU pa-
3 | cucrema XUMHUYECKHX JJIEMEHTOB 6
OOTHI U 3aIUTE OTYETHBIX
J.M.Menneneena. tema: 2.2. [lonsarue o Xumu-
. MaTepHUaoB.
YECKOM CBS3H.)
Paznen 3. BBeneHue B TEOpHUIO XHUMHYECKHX
MPOIIECCOB [ToaroroBka k ornpocy
4 (tema: 3.1. DHepreTuka XMMHYECKUX TPOIEC- | IO TeMe JJabopaTopHOM pa- 6
coB. Tema: 3.2. CKOpPOCTb XMMHYECKHUX peak- | OOTHI U 3alIUTE OTYETHBIX
Ui U XUMHYeckoe paBHoBecue. Karamutuue- MaTepUaoB.
CKHE PEaKIInu.)
Paznen 3. BBepeHue B TEOPHI0 XMMHYECKHX
[ToaroroBka k ompocy
MIPOIIECCOB .
o TeMe JIabopaToOpHOU pa-
5 | (rema: 3.3. PactBopsl. IIpuroToBieHue pacTBo- 6
. OOTHI U 3aIUTE OTYETHBIX
POB 33/IaHHON KOHIICHTPAIIMH W3 BEIIECTB pas-
MaTepHaJIOB.
JIMYHOTO arperaTHOro0 COCTOSIHUSL. )
Paznen 3. BBenmeHue B TEOPHI0 XUMHUYECKHX [ToaroroBka k onpocy
g | Tpomeccos o TeMe J1abopaToOpHOU pa- 5
(rema: 3.3. PactBopel. CuibHbIe W cnaOble | OOTHI M 3aIIUTE OTYCTHBIX
91eKTponuThl. IOHHBIE paBHOBECHS.) MaTepUaIoB.
[ToaroroBka k ompoc
Paznen 3. BBenmeHue B TEOPHI0 XUMHUUYECKHX a P vy
o TeMe JIabopaTOpHOI pa-
7 | mporeccos 5
OOTHI U 3aIIUTE OTUYETHBIX
(tema: 3.3. PactBopsl. ['mapomnus.)
MaTepUaJIOB.
IToaroroska k omnpoc
Paznen 4. DnexkTpoxuMHUECKE MPOIECCh A pocy
o TeMe J1abopaToOpHOU pa-
8 | (tema: 4.1. OxucnurenbHO- 4
OOTHI U 3aIUTE OTYETHBIX
BOCCTaHOBHTEIIbHBIC PEAKIINH. )
MaTepHUaJIOB.
Paznen 4. DneKTpoXUMHYECKHE TIPOIECCHI [ToaroroBka k ompocy
9 (tema: 4.2. T'anpBaHHYECKUE 3JIEMEHTHI. DJIeK- | TI0 TeMe JJabopaTopHOi pa- 4
TPOJIN3 PACTBOPOB U paciiaBoB. Kopposus Me- | OOTHI U 3alIUTE OTYETHBIX
TaJIJIOB. BOMPOCHI HKOJIOTHH.) MaTepHUaJIOB.
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTaIlUU W3ydeHne JeKIMOHHOTO
MaTepuaia, JUTePaTypHBIX
10 pHaza, THTepaTyp 35,65
HUCTOYHUKOB B COOTBET-
CTBUU C TEMATUKOU
HToro: 91,65
6. IlepevyeHb yueOHO-METOANYECKOT0 O0eceYeHHUs M0 JUCUMILINHE
OcHOBHAsI M JONOJTHUTEIbHAS JJUTEPATypa
No Ton
ABTOp, HANMEHOBAHHE IIpumeuanue
n/n HU3JTaHNS
OcHoBHasi yueOHasi JIUTEpaTypa
1 AxmeroB, H. C. O0mas u HeopraHuueckass XUMHS . YICOHUK ISt o
[10THOTEKCTOBBIN

By30B / H. C. AxmetoB. — 12-¢ m3a., crep. — Cankr-IlerepOypr :

Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Texkcr : anek- | 2021

TpOHHBI // JlaHb : 37MeKTpOHHO-OMOMMoTeuHas cucrema. — URL:

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

JOCTYII IPU BXO-
Jie TI0 JIOTUHY U
naposo*
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https://e.lanbook.com/book/153910

Pexxum goctyma: st aBTOpuU3. MOJIb30BATEIICH.

Mudraxosa, H.III. O6miast 1 HeopraHuveckas XUMHusl: ydeOHOE T0-
cobue / H.ILI. Mudraxora, T.I1. [Terpoa; mox pen. A.M. Ky3uero-
Ba; MuHucTepcTBO 00pa3oBaHus u Hayku Poccun, Kazanckuii Ham-
OHAJIbHBIA HMCCIENOBATEIbCKAN TEXHOJOTHUYECKU YHUBEPCHUTET. —

IMTomHOTEKCTOBLIN
JIOCTYII TIPU BXO-

Kazanb: KHUTY, 2017. — 408 c.: Tabi., cxem., wi. — Pexxum 1ocTy- 2017 JIe TI0 JIOTUHY U
na: 1o TIOJIITUCKE. — URL: naporo*
http://biblioclub.ru/index.php?page=book&id=560885 Bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 31E€KTPOHHBIH.
[TaBnoB, H.H. OOmas u Heopranuueckass xumwus: yueonuk / H.H.
[TaBnoB. — 3-e u3m., ucnp., gon. — Caukr-IlerepOypr: Jlanb, 2011. — [ToTHOTEKCTOBBII
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3NeKTPOHHBIN // Dek- JIOCTYII ITPU BXO-
< .| 2011
TPOHHO-OMOMMoTeuHass cuctema «Jlampy»: [caiit]. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/4034 Pexxum moctyma: Jajisi aBTOPUS3. apoJro*
I10JI30BATENEH.
OO01mast ¥ HeOpraHWYecKass XUMUs. DIIEMEHTBI TeOpuH, cripaBounbie | 2012 46
TaHHbIC, 3a/IaHUs JJISl CaMOCTOATENbHON paboThl [Tekct] : yue6. mo-
cobue i cTyIeHTOB By30B JiecoTexH. npodwist / b. I1. Cepena [u
ap.] ; mox pen.: b. I1. Cepenpl, JI. C. MosiounukoBa ; Ypail. roc. Jje-
COTEXH. YH-T. - 2-¢ M3, mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : un. - bubamorp.: c. 399. - ISBN 9-785-94984-434-2
JlonotHUTeILHAS y4eOHAas JUTepaTypa

Amnapues, A.M. O6mmas 1 HeopraHudeckas XuMusi: yuebHoe nocodue
/ AV. Anapues, JI.B. llleBuunbina; MuHuctepcTBo 00pazoBaHust u .
Hayku Poccuiickoit ®eneparuu, HoBocuOupckuii rocyiapcTBeHHbII Hosmorexcrosbiit
TeXHW4Yeckuid yHuBepcurer. — HoBocuOupck: HI'TY, 2015. — Y. 2. | 2015 AOCTYIT HIpH BXO-

) i JIE TI0 JIOTHHY H
Xumus s1eMeHToB. — 90 c.: Tabn. — PexxuM ocTymna: mo moamucKe. — «
URL: http://biblioclub.ru/index.php?page=book&id=438292 Hapoio
bubnuorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37€KTPOHHBIH.
KnrokBuna, E. FO. OcHOBbI 001Ieli MU HEOPraHWYECKOM XUMHH :
yueOHoe nocobue / E. FO. Kitokuna, C. I'. be3psaun. — 2-e uza. — oHOTEKCTOBLL
OpenOypr : OpenOyprckuit [AY, 2011. — 508 c. — ISBN 978-5-
88838-697-2. — Tekcr : nanektpoHHbil //  JlaHb anekTpoHHo- | 2011 AIOCTYIL TIPH BXO-

) JIE 110 JIOTHHY |

OuOIMoTeYHAs cucrema. — URL: "
https://e.lanbook.com/book/134502 Mapoimo
Pexxum Jtoctyna: it aBTOPHU3. TTOJB30BATEICH.
VYrait, S1.A. OGmmast u HeopraHudeckasi XuMus : y9eOHuK s ctyaeH- | 2004 46
TOB By30B / fI. A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicias mkosna,
2004. - 527 c. : un. - bubnuorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7
Koposun, H.B. O6mas xumus [Tekcr] : yaeOHUK 1715 cTyaeHToB BY- | 2005 78
30B, O0YJAIOIIMXCS 110 TeXH. HANPAaBICHUAM H crienuaibHoCcTsM / H.
B. KopoBun. - U3a. 6-e, ucnp. - Mocksa : Beicmias mkoina, 2005. -
557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3
I'munka, HJL. OO6mas xumust [Tekcr] : yueOHuk s 6akamnaBpoB : | 2012 12

y4e0. mocoOue Iyl CTYJIEHTOB HEXHMM. CIeluaabHOCTel By30B / H.
JI. Tnuuka ; mox pen.: B. A. IlonkoBa, A. B. babkosa. - 18-¢ u3g,.,
nepepad. u gom. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
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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

naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -

ISBN 978-5-9692-1112

10

I'munka, H.JIL. 3agaun u ynpaxueHus no o01e Xumuu : yued. moco-
Oue s CTYJIGHTOB HeXUM. crienraibHocTeld By3oB / H. JI. ['nunka ;
nox pea. B. A. Pabunosuua, X. M. PyOuHoii. - uza. crep. - Mockaa :
UHTETPAJI-ITPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

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: uis aBTOpH3. MOJIb30BaTEIICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
110 JIOTUHY 1
naposo™*

12

Bonbxun, B. B. O6mas xumust : yaebHoe nocobue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : I[THUITY, [6. r.]. — Kuwura 2 : Cneuunans-
el Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Texkcr:
9JIEKTpOHHBIN// JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: ijst aBTOpU3. MOJIB30BaTENCH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTUHY U
naposo™*

13

Bonbxun, B. B. O6mas xumus : ydebnoe mocodue. — Ilepmp :
[THUITY, [6. r.]. — Yacts 3 : U36pannbie riiaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: anektponHbIi// Jlanb : 2yek-
TPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/160943

Pexum octyna: st aBTOpU3. MOIB30BaTENCH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTHHY U
naposo™*

14

Kapanerbsam, M.X., Ipakun C.M. O61mas u HeopraHudeckast XuMust
: YueOnuk nns By3oB / M. X. Kapanerbsan, C. U. Jlpakun. - 4-e
u3., crep. - Mocksa : Xumust, 2000. - 592 c. : wi. - (s Beicmeit
mkonel). - ISBN 5-7245-1130-4

2000

47

15

Hemunosa JI. B. XKectkoctsh Boasl. OnpeneneHue >KeCTKOCTH U CIIO-
COOBI e YCTpaHEHHS : METOJI. YKa3aHUs JUIs JIa0. 3aHITHH CTY/JICHTOB
OYHO-3204. U 3204. popm obyuenus / JI. B. Jlemunona [u ap.] ; Ypan.
roc. JecotexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubmmorp.: c. 16.

2006

84

16

Cepena b. II. MonHble paBHOBECUSI B pacTBOpax IJIEKTPOJIUTOB : Me-
TOJI. yKa3aHUA JUIsl J1a0. 3aHATUN CTYJIEHTOB OYHOM, OYHO-3304. U 3a-
o4d. ¢popm obyuenus / b. I1. Cepena [u np.] ; Ypau. roc. JecoTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

17

Hemunona JI. B. Knaccel HeoOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictBa [TekcT] : MeTol. ykazaHus A7 j1al. 3aHATUN
JUISL CTYJIETOB OYHOW, OYHO-3204. M 3a04. opm obOyuenus / JI. B.
Hemunosa [u ap.] ; Ypai. roc. JecoTexH. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenue aToMa M MEPUOJUYECKUI 3aKOH : METOI.
yKa3aHud JUIs J1a0. U MPaKT. 3aHATUIN CTYAEHTOB OYHOHM U 3204. (hopM
06y‘-IeHI/I$I IO BCEM HaAIpaBJICHUAM H CIICHHAJIbHOCTAM 06y‘ICHI/ISI B
VYIJITY / B. I1. Cepena [u np.] ; Ypau. roc. iecotexH. yH-T. - Ekare-
punoypr: YI'JITVY, 2008. - 15 c. - bubnuorp.: 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 CTYJICHTOB OYHON U

2009

DJEeKTPOHHBIN aPXUB

/1128

12



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

3a04. popm oOyuenus Hampasienmii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypad.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-

JUOTP.: c. 43. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

20 | Tony6esa T. b. Karaiutuueckue cucremsl B Kypce "Xumus" : me- | 2011 | OnekrpoHHEIH apxuB
TOJI. YKa3aHWs JUISl JIa0. W MPaKT. 3aHATHH JUIS CTYICHTOB OYHOH U
3a04. ¢popm obOyuenus / T. b. I'onybeBa, C. B. Ilenumesa ; Ypai.
roc. JIecoTexH. YH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JUOTP.: c. 11. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

*- [IpeK/Ie YeM IIPOMTH 110 CChUIKE, HEOOXO0AUMO BOMTH B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOW HH()OPMAITMOHHO-00pa30BaTEILHON Cpe/ibl 00eCTIeYMBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI

Kaxnprii oOydaromuiicss odecredeH JAOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), 9bC Usnatenscrra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
onmain http://biblioclub.ru/, comepxammx u3aaHus MO OCHOBHBIM M3y4aeMbIM THCIUILUTUHAM M C(HOPMH-
POBAHHBIX 110 COrTIACOBAHHIO C PABOOOIAaaTeNISIMU YUeOHOM U yueOHO-METOANYECKOIl JTUTEPATYPBL.

CnpaBouHble 1 HHPOPMAIMOHHBIE CHCTEMBI

1. CripaBouHo-nipaBoBasi cuctema «Koncynprant [Timocy.

2. UudopmanmonHo-mipaBoBoii moprai ["apant. Pexxum mocrymna: http://www.garant.ru/

3. basa manubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX
1.®enepanbHas cioyxba rocynapcTBeHHON ctatucTuku. OduimanbHas cTaTUCTHKA - Pexxum nocryna:
http://www.gks.ru/
2.Hay4nas snektponnas oudiuoreka elibrary.
Pexxum moctymna: http://elibrary.ru/ .
3.Oxonomuyeckuii moptai (https://institutiones.com/ );
4. Nudpopmanmonnas cucrema PBK  (https://ekb.rbc.ru/;
5.'ocymapcTBeHHas crctema npaBoBoii uadopmaruu (http://pravo.gov.ru/;
6.ba3a nanHbIx «OneHoYHas 1eaTeIbHOCTh» MuH3KOHOMpa3Butus PO
(http://economy.gov.ru/ );
7.ba3b1 nanHbIX HarpoHamsHOTO coBeTa 1Mo OIeHO4HO# nestenbHocTH (http://www.neva.ru );
8. Mubopmanmonnsie 6a3bl naHHbIX Pocpeectpa (https://rosreestr.ru/ ).

HopmaTuBHO-ipaBoBbI€e aKTHI
®enepanbhblif 3akoH 0T 17.07.1999 r. Ne 181-D3 «O0 ocHoBax oxpaHbl Tpyaa B PDO»;
Tpynosoii koaekc 3akoHOB Poccniickont @enepannn ot 30.12.01 . Ne 197-03;
ITocranosnenne Muntpyaa PO ot 27.02.1995 r. Ne 11 «O06 yTBep:kIeHIUH peKOMEHAALUH 110 MIIaHUPO-
BaHUIO MEPOIIPUATHIL 110 OXpaHEe TPYAa»;
®enepanbhblif 3akoH 0T 21.12.1994 1. Ne 69-03 «O noxapHoit 6€30macHOCTIY;
MeTtoauueckue pekoMeHAaluy o pa3paboTKe TocyJapCTBEHHBIX HOPMAaTUBHBIX TPeOOBaHUM OXpaHbI
tpyna (IlocranoBnenne Muntpyaa P® ot 06.04.2001 r. Ne 30);
[Tpuxa3 Munuctepctsa npocsemieHuss CCCP ot 10 uronst 1987 r. Ne 127 «O BBeaenuu B aeiictue IIpa-
BWJI TEXHUKU O€30MaCHOCTH ISl KabuHeToB (J1abopaTopuil) XMMuu 00111e00pa3oBaTeNbHBIX KO MUHU-
crepctBa npocpenieHuss CCCPy;
[IpaBuia TeXHUKH 6€30MAaCHOCTH 7Sl KaOMHETOB (J1abopaTopuii) XUMHUH 00111e00pa30BaTEIbHBIX KO
Munncrepctsa npocseriennss CCCP (bromuterens HopmatuBHBIX akToB Munmpoca CCCP Ne 10, 1987 r.)
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7. @OH OLIEHOYHBIX CPEACTB /IVIsl NPOBEeHUS MPOMEKYTOUYHOM aTTecTalun
00y4YaKIIHUXCS M0 TUCHHILINHE

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

Dopmupyemble KOMIETEHITH Bun u popma xoHtposs

IIpoMe:KYyTOUHBIA KOHTPOJb: YCTHBIU
OIIPOC Ha 3K3aMEHe

Texymuii KOHTPOJIb: ONMpPOC, 3aIUTA OT-
YEeTHBIX MaTepUaJIOB IO J1a00OpPaTOpHOU pa-
6ote

OIIK-1 criocobGeH perarh TUIOBBIC 3a/1a4u TPOodeccro-
HaJIbHOW JIEATENBbHOCTH HA OCHOBE 3HAHHI OCHOBHBIX 3aKO-
HOB MAaT€MaTUYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHH-
eM HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA.

7.2. Onucanue nmokasarejei u KPUTEPUEB ONCHUBAHUS KOMIIeTeHI M
HA Pa3/IMYHBIX 3Tanax ux (l)OpMI/IpOBaHI/lﬂ, OIMMCaHHu e IIKAJ OHCHUBAHUA

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

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKAa3aHA COBO-
KYIIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10Ka3aTEIbHO PACKPBITHI OCHOBHBIE MOJOXKEHHUS TEMBI; B OT-
BETE IPOCIIECKUBACTCS YETKasl CTPYKTypa, JIOTMYECKAasl MOCIEAOBATENbHOCTh, OTPa)arollas CYIIHOCTb
pacKpbhIBa€MBIX MMOHITUN, TEOPHIA, SIBICHHUA. 3HaHUE 00 00BEKTE NIEMOHCTPHUPYETCs Ha (JOHE TIOHUMAHUS
€ro B CUCTEME JJaHHON HayKH U MEKIMCUMILUIMHAPHBIX CBsI3el. OTBET U3J10KEH JINTEPATYPHBIM SI3bIKOM B
TEPMHHAX HayKH, TOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA NMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO AONYLIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJ0YEThl, UCTIPaBICHHbIE OaKalaBpOM C IOMOUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBIN OTBET, JIOTMKA U MOCJIEJ0BATEIILHOCTh M3JI0KEHUS
MMEIOT CYLIECTBEHHbIE HapylIeHus. JlomyiieHsl rpyObple OMMOKY P OMPEAeIEHUN CYIIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBICHUH, BCI€ACTBUE HETOHUMAHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
IIIECTBEHHBIX NIPU3HAKOB U CBA3€il. B 0TBeTE OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPBITH KOHKPETHBIE MPO-
sBJICHHUsI 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIHH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JielaTh apryMEeHTHPOBAaHHBIE BBIBOABI M MPHUBOAUTH MPUMEPHI, MTOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/eeT TEPMUHOJIOTHEN, MPOSBISET OTCYTCTBUE JIOTMUHOCTH U
MOCTIeIOBATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPbIE HE MOXKET MCIIPABUTS, aXe MPH KOPPEKIIUH
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

Kpurepun oneHuBaHHMsA ONPoOca yCTHOIO OTBETA 1O TeMe J1a00paTopHOil padoThl (TeKyLIUi
KOHTPOJb ¢popmupoBanue komnerenuun OIK-1):

«5» (omauuno): oNpocC MPOMIEH C MEPBOTrO Pa3a; J1aH MOJHBIH, pa3BepHYTHIA OTBET Ha BCE 3a1aBa-
eMble TPeroaBaTeseM BOMPOCH], TOKAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydaromuics TpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlau€ KOJJIOKBUYMa, 3HA€T U IIOHUMAET XOJI BBIIIOJIHEHUS MPEACTOSAIIEH J1a-
O0opaTopHO# pabOTHI.

«4» (xopouwto): onpoc MPOHUJIEH cO BTOPOI MOMBITKYU; /1aH MOJHBINA OTBET Ha BCE 3a/1aBa€MBbIE ITpe-
M0/1aBaTesIeM BOMPOCHI, TOKA3aHO 3HAHMWE M MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJTOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBUYMA C IIOMOUIbIO MPENOIABATENS, 3HAET U NIOHUMAET XOJ
BBITIOJTHEHUS TIPEJICTOSIICH J1ab0paTOpHOU paOOTHI.

«3» (voosnemsopumenvbHo): ONPOC MPOIJIEH ¢ TPEThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JABa€MbIX IPENOAABATEIIEM BOIIPOCOB, MOKAa3aHO 3HAHME OCHOBHBIX IOHSTHI TEMBI, BBIHECEHHOW Ha
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KOJUIOKBHYM. B OTBETE CTYJICHTOB OTCYTCTBYIOT BHIBOJBI. ¥ MEHHE PACKPBITh KOHKPETHBIC MPOSBICHHUS
0000IIEHHBIX 3HAHWKA HE MokazaHo OOydaromMiics MPH cllaye KOJUIOKBUYMa IMPAaBHIBLHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmileHHE TPeOYyeT MOMPaBOK, KOPPEKIUH;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPENICTOAICH J1a00paTOpHOM paboTHI.

«2» (HeyOoosremeopumenvho) — OOyUJAIONIUICS HE 3HAET OCHOB TEMBbI, HE CIIOCOOEH JIeNaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBaeT cllaboe BJIaJICHHE MOHOJOTHYECKOW pe-
Ybl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTU M TOCIICAOBATEIFHOCTH H3JI0KE-
HUSI, JIeaeT OMNOKH, KOTOPhIE HE MOXKET MCIIPABUTh, JaKe IPU KOPPEKIUH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJaromuiics He CMOT OTBETUTH Ja)Ke Ha TMOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kputepun oneHUBaHHUS BBINOJHEHHUA JIA0OPATOPHBLIX PadoT M 3aIMUTHI 0TYeTa (TeKYIIUi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1)

«5» (omauuno): paboTa BBINIOIHEHA B CPOK; 0POPMIICHHE U COJepIKaTEIbHAs YacTh OTYETa 00pas-
IIOBBIC; Pa0OTa BBIMOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS, 3aKIFOUYCHUS U
BBIBOIbI. O0yYaromuiics MpaBMIIbHO OTBETHII HA BCE BOMIPOCHI MIPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B ODOPMIIEHUHU OTYETA U €ro COAEp KATeIbHOU YacTu
HeT rpyObix ommOOK; paboTa BBINOJIHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHHMS,
3aKJII0UEHUs U BbIBOJIbI. OOydaromuiics mpu 3aliMTe OTYETHBIM MaTEePHaliOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTerIs.

«3» (yooenemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHUeM rpaduka; B 0ohOpMIICHHH, COAEP-
KATEIbHON YacTh OTYeTa eCTh HEAOCTATKH; PadoTa BHIIIOJHEHA CAMOCTOSTEIBHO, NMPHCYTCTBYIOT COO-
cTBeHHBbIEe 00001IeHNs. OOyUarouiics Ipy 3alIUTe OTYETHBIM MaTePHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosenemeopumenvro): odopmiieHne pabOThI HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HeTIpaBUJIbHbIC BBIBOJBI U 00001eHNs. O0yJaronuiics He CMOT 3allUTUTh OTYET-
HbIC MaTEPHUAJIBI U TIOSICHUTD TIPEJICTABICHHBIC TAHHBIC.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIe MaTepHAaJIbl, He00X0AUMbIe [JIs1 OLIEeHKH 3Ha-
HHUIi, yMeHUIi, HABBIKOB U (MJIM) ONBITA J1eATeJbHOCTH, XaPAKTePHU3YIOILIUX 3Talnbl (OPMUPOBAHUA
KOMIIeTeHIUI1 B polecce 0CBOEHHs 00pa30BaTeIbHOIl POrpaMMbl

Bomnpocel k 3xk3amMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIpHOE ydyeHUe. XUMUYECKUE FTEMEHTHI U MPOCThIE BELIECTBA. 3aKOH ABOTaapo
U 3aKOH DKBHUBAJICHTOB.

2. CocraBHBIC YAaCTH aTOMa, UX 3apsi U Macca. Y paBHeHue [lmanka.

3. JIBoiicTBeHHas npupoja cBeTa. KopmyckysipHo-BOIHOBON Tyanu3M. YpaBHeHue ae-bpoiims. Ilo-
HATHE O KBaHTOBOW MexaHuke. YpaBHeHue lllpeaumnrepa. CoiicTBa BomHOBOM (yHKIHH. COOT-
HOIIIEHHEe HeomnpeeneHHocTel [ eitzenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE cTpoeHue aToma. KBaHTOBble uuncia, WX (QU3NYECKUN
cMbIcll. AToMHbIe opouTtanu. OgHoanekTponHble aroMbl. [lpunnun IMaynu, npaswio Xynnaa. Ilo-
CJIEI0BATEIbHOCTh YHEPIeTUYECKUX YPOBHENW B MHOTO3JIEKTPOHHBIX aTOMAax.

5. CoBpemennsie popmynupoBku Ilepuoguueckoro 3akoHa. CTpyKTypa NEpUOJNYECKON CHCTEMBI.
W3meHeHne CBOMCTB 3JIEMEHTOB B MEPUOAMYECKON cHucTeMe (BEepTUKaJbHAas U TOPU3OHTAIIbHAS
NEPUOIUIHOCTB).

6. Ileproanveckas cucTeMa U ee CBsI3b CO CTpoeHHeM aTtoMoB. [IpaBuno KineukoBckoro. S-, p-, d-, u
f- snemeHTHI.

7. Paguycsl aTOMOB M MX M3MEHEHHUE B MEepHOJax U NMOoArpynmnax. MoHHele paanycsl U 3aBUCUMOCTb
UX OT BJIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. VI3MEHEeHHnEe KUCIOTHO-OCHOBHBIX CBOWCTB
COCIUHEHMH 10 IEPUOaM U IPYIIaM.

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

HarnpaBieHHOCTh ¥ HACBIIIAEMOCTb KOBAJICHTHOM cBs3U. llomsipHas koBaneHTHas cBsa3b. Ilomsapu-
3yeMOCTb.

NoHHas CcBA3b Kak KpalHUN Cilydail IOJISIPHOM KOBAJIEHTOW CBsA3U. HeHampaBiIeHHOCTb M HEHa-
CBILIAEMOCTh HOHHOM CBSI3U.

KpuBas noreHuumanbHON 3HEeprun Mosekys. OCHOBHBIE IOJOKEHUS METO/AA BAJIEHTHBIX CBS3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULMU METO/IAa BaJICHTHBIX CBS3EH.

Teopust rubpunuzanuu. 3arnoiHeHue THOPUAHBIX OpOUTaNel HEMOJCNCHHBIMU IapaMy JJIEKTPO-
HOB.

OO0pa3oBaHue KPaTHBIX CBSA3EH G- U T — CBSI3H, NX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N, u C,H4; CH4, NH3, H50.

XapakTepUCTUKN XUMUYECKOM CBSA3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

JloHOpHO-aKkuenTopHas cBsi3b. BonopoaHast cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBiieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE laBieHue. Y pasHenue Baut-I'odpda.
JlaBjieHrEe HACBIILIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payns. Temneparypsl KUIIEHUs] M KpUCTa-
mu3aiuu. Kprockomnus 1 30yI1IMOCKONHUS.

Teopus anexTponuTryeckoil aucconuanuu Appenuyca. Poiabs pactBopuTens B mpolecce pacmaja
JIEKTPOJIMTA HA MOHBL. J{M3neKTpuuecKass NpOHULAEMOCTh M MOHU3UPYIOIas COCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3JEKTPOINThl. CTENEeHb AUCCOLUAIMU U €€ CBA3b C U30TOHMYECKUM K03 du-
LIUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHcTaHTa Aucconmanuy ciaalblX 3J1€KTPOJUTOB. 3aKOH pas-
6aBnenns OcTBaybaa. BiusHHE OIHOMMEHHOTO MOHA HAa JWCCOLHUAIMIO CIa0O0TO AJIEKTPOJIHTA.
CryneHuaTas 1uCCOLMALINS.

CocTosH1E 37eKTPOIUTOB B pacTBope. oHBI U HeauccounupoBaHHble MoJieKynbl. Koaddunnent
akTUBHOCTH. [ToHsATHE 00 MOHHOM cuIle pacTBOpa.

HNounble peakuuu. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [Ipon3BeneHrne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAS AUCCOLMALUSA MOJIEKYJI BObI. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansrii mokasaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHIEHTpauuu, TeMieparypbl. KoHcranTta
TUAPOIN3A.

Pasnnunsle cirydan runponusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

BakHeiilre OKUCIUTENM U BOCCTAaHOBUTENU. VI3MEHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB B IIEPUOIAX U MOArPYIIIAX.

CocraBieHrue ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Knaccugpukamus okxwc-
JUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. BrIUuncIeHNEe XUMUYECKUX YKBUBAJICHTOB OKUCIUTENS U
BOCCTAHOBUTEIS.

Bimsirue teMmnepaTrypbl, KOHIIEHTPALMKY PEAreHTOB, UX IPUPOJBI, CPEABl U JIPYTUX YCIOBHM Ha
IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB. YpaBHeHUus Hepucra. Mcnonb3oBa-
HUE TaOJINUIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH IIPOTEKAHUS PEAKIUU.

TepmoauHaMuueckass CUCTEMA. 3aKOH COXPAHEHUs YHEpruu. BHYTpEHHSS SHEPIUsl U DHTAIBIINS.
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. BepositHocTh coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPOIINY B Pa3IMYHBIX IIPOLECCAX.

[Tonsarue o6 »neprum I'mb60ca, ee M3MEHEHHH KaK Mephbl peakMoHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumblie U1 HeoOpaTUMBbIE MpoIecchl. | OMOreHHbIE U TeTeporeHHble paBHOBecHus. KoHcTaHTa
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paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTre€HHBIX CUCTEMAX.

38. Koncranra paBHoBecusi. CBsi3b KOHCTaHTHI PaBHOBECHUS CO CTaHJIAPTHBIM M3MEHEHHEM JHEPIHH
['n66ca.

39. llpunnun Jle-lllarense. BausHue temnepaTypsl, JaBiIeHHUs U KOHIICHTPAI[MM PEareHTOB Ha paB-
HOBECHE.

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

41. ®axTopsl, BAUIIONINE Ha CKOPOCTh peaklnu. 3akoH aelicTBus Macc. KoHcTtanTa ckopocTH.

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

43. 3aBUCUMOCTbH CKOPOCTH PEeaKIuu OT TemrepaTypsl. [loHsTHE 00 aKTUBHOM KOMIUIEKCE. DHEprus U
SHTPOIHUS AKTUBALIUH.

44. Obmue cBoicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JBYXKOMIIOHEHTHBIX pacTBOpoB. [Ipouecchl, conpoBoxaatomue odpazoBaHue pacTBopoB. Coib-
BaTalMsl.

45. PaznuuHble BU/IbI BBIPAXKEHUS KOHLIEHTPALMU PaCTBOPOB U UX B3aUMHBIE I1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU T'a30B B )KUIKOCTAX. 3aKoH [ enpu. BnusHue Ha pacTBOPUMOCTH
IPUPO/IbI BEILIECTB, TEMIIEPATYpPhl, AABJICHUS. 3aKOH paclpeaeIeHusl.

47. HoMeHKIIaTypa ¥ OCHOBHBIE TUITbI KOMIUIEKCHBIX coenuHeHuil. Kiaccudukaius KOMIIIEKCOB o
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

48. DNeKTPOXUMHUYECKUN psifl HANpsOKeHUN MetaiioB. [anpBanndeckue snemeHTsl. DJ[C ranpBaHu-
YECKOT0 3JIEMEHTA.

49. DAeKTpoIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN nporecc. 3akonbl Papanes. [Ipaktuueckoe
3HaUEHUE JIEKTPOIIM3a.

50. DaexTponu3 paciaBoB U BOJAHBIX PACTBOPOB AJIEKTPOIHUTOB.

51. Koppo3sus metamioB. MeToabl 3alUThl OT KOPPO3UH.

Buner (oopazey) x 3x3amMmeHy (IPOMEKYTOYHbII KOHTPOJIb):

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

Fe(OH), + HNO, —»
ITo nonHoit hopMe cOCTaBUTH MOJIEKYJISIPHOE ypaBHEHHUE:
Pb*" +S* — PbS
3. B Mmonexynsipaoit 1 nonnoii opme paccmorpets ruapoin3 NagPOg4. Ykazats cpeny (Kuciasi,

HeHTpalibHas UM LIeJIOYHAasT) PeaKLnu.
4. VIoHHO-3JIEKTPOHHBIM METOJIOM OIPEAEIUTh KOI((PUIIMEHTH B ypaBHEHUN PEAKLIUU!

Al + H,0 + NaOH —[AI(OH), [* +H,+ ...

5. Vkaxute, u3MeHeHueM kakux napameTpos (T, P, C) MOKHO cMeCTUTh XMMUYECKOE PaBHOBECUE C
LIETBI0 YBEIUYEHHS BBIX0O/A IIPOJYKTOB PEAKIUH: H,S., + 1, <> S, +2HI;AH)0

6. BomopoaHslii anekTpos cpaBHeHUs. CTaHIapTHBIN SJEKTPOIHBIA IOTeHIHAN. Y paBHeHne HepHcTa.

7. Kakoif 00béM (MJT) pacTBOpa THAPOKCHIA KaJusl C MOJIApHON KoHIeHTparwuei 0,2 Monb/1 TpedyeT-
csa i HeWrtpanmusanuu 100 M pacTBopa CEepHOM KHCIOTBI ¢ MOJIApHOM KoHueHTpanueit 0,1
MOJIb/?

Bomnpochbl K onpocy mo TeMam JadopaTOpPHbIX padoT (npumepst) (TEKYUIHA KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. Jlabopatopnas pabora Nel
«OrmpeeneHue SKBUBAJICHTHON MacChl HEU3BECTHOT'O METAILIA
1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMAaTUYECKOE BBIPAYKEHUE.
2.DopMyIUpOBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMynupoBKa 3aKOHA IMTOCTOSIHCTBA COCTAaBA.
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4.®opMynupoBKa 3aKOHA KPaTHBIX OTHOLIEHHH.

5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €I0 MATEMAaTUYECKOE BhIpaXKEHHE.

6.0mpeneneHre NOHATUI: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYJISIpHAsE Macca, MOJISIpHAsk Mac-
ca.

7.0npeneneHue MOHATHIA: SKBUBAJICHT JIEMEHTA, MOJISIpHAs Macca SKBUBAJIEHTa, GopMmyna s
pacueTra MOJISIPHON MacChl IKBUBAJICHTA 3JIEMEHTA.

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

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

10.®opmynupoBka 3akoHa ABOraJpo, CMbICI U BEJIMYMHA YUCIa ABOrajpo.

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

12.00BeM, 3aHUMaEeMbIi JTHOOBIM Ta30M NP HOPMAJBHBIX YCIOBHAX (H.y.). [IpuBecTn 3HaueHus
JaBJICHUA U TemnepaTypsl ipH H.y. B cuctemax CU u CT'CE.

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

14.Maremaruyeckas 3anuch ypaBHeHUs: MenieneeBa — Kianeiipona.

15.ITonaTue napuuaabHOTO JaBJICHUS ra3a. 3aKOH MaplualbHbIX JaBieHui [lanbToHa.

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r sToro BemectBa noiydeHo 0,556 r okcuaa
meau(Il). Beraucnaure MaccoByro 101110 MEU B BEIIECTBE U HailauTe ero Gopmyiy.

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

o 101
1.ITonaTue xuMu4yecKkuii 3j1eMeHT. YTo 03HaYaeT 3anuch 44 Ru?

2.IlepeuncnanTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE 3JIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMBIX TAJIOTCHAMM.

4.IlepeuncauTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX LIEJI0YHO-3€MEIbHBIMHU.

5.Kakue anemMeHTHl Ha3pIBalOT HeMeTauiaMu. [IpuBeanTe Bce MCKIIOUEHUS W3 CHOPMYTUPOBAH-
HOTO ITpaBuJja.

6.Kakue snemMeHTHl Ha3bIBaIOT MeTauiamMu. [IpuBenuTe Bce UCKITIOUEHUS U3 CPOPMYITHPOBAHHOTO
MpaBuIa.

7. Jaiite ompenenenne okcuaoB. KakoBa cTeneHb OKHUCIEHHUS OOpa3yIOLIEro OKCHJ 3JEMEHTa B
HIDKe npuBeneHHbIX okeupaax: Cro07, TiOy, HyO, KO2? HazoBuTe 9TH OKCHBL, MPUBEIUTE UX rpaduye-
ckue GopMyIIbI.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJICOOPa3yIIIUX OKCHIOB.
[IpuBenuTe Mo 1Ba MpuMepa Kaxa0ro Tuna okcuaoB. [IpuBenure ux rpaduueckue GopMyIbl.

9.[aliTe onpeneneHne OCHOBAHUU C TOUYKH 3PEHUSI TEOPUH AJIEKTPOIUTHUECKON TUCCOLIMAIINU.
Uto Ha3bIBAaETCSI KUCIOTHOCTHIO OCHOBaHUI? Kakne 0OCHOBaHMS Ha3bIBAIOTCS IIET04aMu?

10.daitTe onpeneneHue KUCIOT C TOYKU 3PEHUS] TEOPUU AIEKTPOJUTUUYECKON Auccouuanuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeaure mo onHOMY MpUMeEpy KHUCIOPOACOAEpKaIUX U OecKuc-
JIOPOJHBIX KUCIIOT, IaliTE€ UX CUCTEMATUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laiiTe onpeneieHNUEe CPEIHUX COJEH C TOYKHU 3PEHUS TEOPUM AJIEKTPOJIUTUUYECKON AUCCOIMA-
uuu. Yem oTiInyaroTcst OT HUX KUCIIbIe U OCHOBHBIE conn? [IpuBeaunTe mo ABa npuMepa KUCIbIX U OCHOB-
HBIX coJjieil, Ha3oBuTe uX. [IpuBenure ux rpadudeckue GopMybl.

12.1aiiTu omnpejneneHre JBOMHBIX U CMEUIaHHBIX coyieid. [IpuBenuTe mo 1Ba mpuMepa Kaxaoro
THIIA 3TUX COJieH U Ha3oBUTe uX. [IpuBeaure ux rpadudeckue GopMyIbl.

13./laiiTe onpenenenue nmoHATUs rpaduueckoi popmynsl coenuHenus. IlpuBeaure rpadguueckue
dbopmynsr coequnennii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kxakum kimaccaM OTHOCSITCSI 3TH COEJIH-
HEHUsI, TalTe UX TPAJUIIMOHHBIC Ha3BaHUS.

14./laiiTe onpeaeneHue MOHATHS CTEIIEHb OKUCIIEHUS AJIEMEHTa B coeAMHEeHnH. PaccunTaiite cre-
TIEHH OKWCJIEHHS JIEMEHTOB B coemuuenusx K,Cr,07, H3POs, SiOs%, Cry(S0y)3, maiiTe ux TpaaUIMOH-
HbIC Ha3BaHMUS.
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15.Metadocdopras u oprodhochopHasi KHCIOTH — HA YTO YKA3bIBAIOT MUCIOJIH30BAHHBIC IPUCTAB-
ku? [IpuBenure rpadmuyueckne GopMyIIbl ITUX KUCIIOT.

16.IIpuBenuTe 00bIYHBIE U Tpaduueckre GOpMYITbl XJIOPCOACPIKALINX KUCIOT, COOTBETCTBYIOIINUX
CIEAYIOIIUM CTEIEeHSIM OKucIeHus xjopa: -1, +1, +3, +5, +7. [IpuBeaute TpaauIIMOHHbIE HA3BaHUS TUX
KUCJIOT. Ha 4To yKa3bIBalOT UCIOJIb30BaHHBIE B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYISPHBIC M MOHHBIC YPAaBHECHHs PEAKIMKA, C TMOMOIIBI0O KOTOPHIX MOXHO
OCYIIECTBUTD CIEAYIOIINE MPEBPALCHUS:

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

18 HazoBuTe KOMILUIEKCHBIE COCTUHEHUS. YKAXKHUTE 3apsi/l KOMIIJIEKCHOTO MOHA, CTENICHh OKHUCIIC-
HUS ¥ KOOPJAMHAIIMOHHOE YHCIIO HOHA-KOMIUIEKCO0Opa3oBarTels, a TakyKe JCHTAaTHOCTh JIMTaHIOB.

N&g[AQ(SgOg)z]; [CO(N H3)6]C|2; [BE(OH)z(Hzo)g]

19.3anummre ypaBHEHHE PEAKIHK B MOJCKYIApHOM U HOoHHOM Buje: Cry(SOy4); + BaCl,—

Pazgen 2. rema: 2.1. JTaboparopHnas padora Ne3
«CTpoeHue aToMa ¥ epHOINUecKasi CHCTeMa XuMHYeckux anemenToB [I.11.MenzneneeBa»

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

2.IlonsiTe opOoUTAID.

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

4.®Du3nvecKkuid CMBICI ¥ 3HAYCHHSI, TPUHUMAEMbIe OpOUTATBHBIM KBAHTOBBIM YHCIIOM.

5.Bup anekTpoHHBIX 007aK0B (opOuTasiel) U COOTBETCTBHE MEX/Y YHUCICHHBIMU M OYKBEHHBIMU
0003HaYEHUSMU OPOUTAIILHOTO KBAHTOBOT'O YMCIIA.

6.OU3NYECKUI CMBICH U 3HAYEHUS, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THX
3HAYEHHI ¥ YKcnia S-, P-, d- u f-opouraneii.

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

8.YciioBHAs 3aluCh YHEPIETUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U PU3MUECKUI CMBICI IPUHLIAIIA MUHUMYMa SHEPTUH.

10.®@opmynupoBka u ¢puznueckuit cMmpica npuHuna [laymm.

11.dopmynupoBka 1 HU3NYECKHI CMBICH ITpaBUiIa XyHJa.

12.®opmynupoBka npasuia Kieukosckoro.

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

14.PaccunraiiTe MaKCHMaJIbHOE YUCIIO JIEKTPOHOB, KOTOPbIE MOTYT HaxoauThes Ha 3P u 5 opou-
TaJsAX.

15.IIpuBenute coBpeMeHHyt0 popmynupoBky Ilepuonuueckoro 3akona J{.11.Menneneena.

16.0Onpenenenve u ¢pu3nueckuil CMbICT NOHITHI: d()PEKTUBHBINA 3apa] AApa, NIOCTOSTHHAS dKpa-
HUPOBAHUS.

17.1lonstusa pannyca atoma U HoHa. Kak U3MEHsIeTCs palnyC YaCTHUIIbI TPU MIEPEXOJIE: aTOM — €T0
MIOJIOKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak u moueMy M3MEHSIOTCS paauyChl aTOMOB IPHU NEPEMENICHUH BIIOJIb MTEPUOJIa ClIeBa HaIpa-
BO U IIPU NIEpEMEIICHUH CBEPXY BHU3 BJOJIb INIABHBIX M MOOOYHBIX MOATPYIII?

19.0mnpenenenne NOHATHS HEPTUs MOHU3ALNH, €IUHULBI €€ U3MEPEHHUs U XapakTep €€ U3MEHe-
HUS B IEPUOAAX U TPYIIIAX.

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

21.IlonsiTve u pU3NYECKUI CMBICI JIEKTPOOTPHUIIATEIHLHOCTHU 3J€MEHTOB 1o Maukeny. Enqunu-
1[bl €€ U3MEPEHMSI U XapaKTep U3MEHEHUS B IEPUOJIAX U IpyMmax.

22.0OTHOCUTENBHBIE ANEKTPOOTPUIIATEILHOCTH 110 [loNIMHTY: Kak OIEHUBAIOTCS M 3aKOHOMEPHO-
CTH U3MEHEHHMSI UX 3HAUECHUI B IEpUOAAX U TPYIIIaX.

23. Hannmwure 31eKTpoHHbIE (POPMYJIBI IPUBEAECHHBIX HI)KE MOHOB. K ceMelCcTBY KakHMX 31eMeH-
TOB OTHOCSITCSI @TOMEBI 3TUX MOHOB? Sn2+, Mn2+, Cu2+, Cr3+, s,
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Pa3nes 3. Beenenue B TeOpHI0O XUMUYECKHUX IIPOLIECCOB
(Tema: 3.1. DHEpreTHKa XMMHUYECKUX IPOIECCOB.)

1.0npenenenre NOHITHS TEIUIOBOH 3P PeKT peakuuu.

2.IlepBblii 3aK0H (Hayasl0) TEPMOAMHAMUKY, €T0 MAaTEMAaTHUECKOE BBIPAKEHHE U 3allUCh AJIS U30-
OapHBIX MPOIECCOB.

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

4.JlaiiTe omnpeneneHue 3HTAIBIIUH, SHAO- U IK30TepMHUECKUX IpoueccoB. OObSICHUTE B3aUMO-
CBs13b 0003HaueHMH TerioBoro 3ddexra Q u AH.

5.0npezneneHue NOHATUS TEPMOXUMHUYECKOE ypaBHeHHe. Kakue ycinoBus Ha3bIBalOTCS CTaHAAPT-
HbIMU?

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

7.@opmynupoBka 3akoHa ['ecca. MaTemaTtuueckoe BbIpaKeHHE ClIeACTBUA U3 3akoHa ['ecca.

8.0Ommcanme MOHATUS SHTPOIHH CUCTEMBI, €TMHUIIB H3MEPEHHSL.

9.MaremaTtuueckast (popmyiia s pacueTa U3MEHEHHsI SHTPOIUHU B MPOLIECCE PEAKIIUH.

10.0Onpenenenre NOHIATHS W300apHO-H30TEPMHUYECKOTO TIOTEHITMANA peakiuu (dHepruu [ udoca).
Yro oTpakaeT BenuuuHa sHepruu ['m66ca?

11.0npenenenne noHsATHs cTaHaapTHOW sHepruu ['mO6ca oOpa3oBaHMs, eAMHUIIBI 00pa30BaHUS.
3Ha4yeHus CTaHJapTHBIX SHepruit ' m60ca 0Opa3zoBaHus NPOCTHIX BEIECTB?

12.Martemarndeckas ¢popmyina ajisl pacueTa U3MEHEHHS M300apHO-M30TEPMUYECKOTO MOTEHITHAa
B IIpOIIECCE peaKIUH.

13.CooTHOIIEHUS] MEX/Ty SHTAIBIUNHBIM U SHTPOITMHHBIM (aKTOpaMU M HaIlpaBJIEHUE MPOTEKa-
HUSI XUMHUYECKOW peaklnu.

14.ITonarue TepmonuHamudeckoi pyHkuuu. Ilepeuriciure n3Bectsle Bam TepMoanHaMuyeckue
GbyHKIIH.

15.Beraucnute TerioBoii agdexT peakiun BocctaHosneHus 80 T Fe;O3 amoMuHmeM.

16.Bo3MOXHO 111 ITpU CTaHJAPTHBIX YCIOBUAX MosydeHHe aHmnnHa 1o peakunu NHsipy + CeHegr
= C6H5NH2()K) + Hz(r)?

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

3ananme 1. UccienoBanue OKNCJINTENbHBIX CBOMCTB MEPMAHIAaHATA KAJIUs B KUCJIO0H cpexe.
Hns pactBopa ¢ pH, 3a7aHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYEHHUE DJIEKTPOJHOrO MOTEHIMAIa
CHEAYIOLIEN OKUCIUTEIBHO-BOCCTAHOBUTEIBHONW CUCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

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

CpaBHMBAIOT BBIYMCIEHHOE 3HAYEHHE AIEKTPOJHOIO MOTEHIMAIa CO CTaHAAPTHBIM M JIENAI0T BbI-
BOJI O BIIMSTHUU CpPE/Ibl Ha OKMCIUTEIBHBIE CBOMICTBA IIEpMaHTaHAT-HOHOB.

CTposiT rpa¥iK 3aBHCHMOCTH OKHCIHTENbHOTO noTenimana MnOs/Mn?* ot pH cpenpt. Tpu kakux
pH Bo3MOkHO BoccTaHOoBIIeHHE HOHOB MNO,” noHamu:

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

3ananue 2. BoccraHoB/IeHHE NEPMAHTaHATA KAJHMsA B Pa3JIMYHBIX Cpeaax.

B Tpu oTnenbHBIE TPOOUPKHU C paCTBOPOM IepMaHraHaTa Kajus J00aBIAIOT pa30aBIEHHYIO CEPHYIO
KHCJIOTY, TaKOH ke 00beM BOJbl M KOHIIEHTPUPOBAHHBINA PAacTBOP LIEIOUYH. 3aT€M B KaKIYIO U3 MPOOHU-
POK MpHOABIAIOT CBEXKEIPUTOTOBIEHHBIN pacTBOp cyiabputa HaTpust NaSOs. [l oObsicHenus: HabIi0-
JTAEMOTO UMEIOT BBHUY, YTO B KHCJIOW Cpejie 00pa3yroTCss HOHBI Mn*, B HerTpabHOU - MNO; 1 B cUiTb-
HOIIETO4HOM cpese - HoHbl MNO4>. TIoNMB3ysch HOHHO-3IEKTPOHHBEIM METOIOM, COCTABISIOT MONHBIC
YpaBHEHUS PEaKIUM.
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Ha ocHoBaHnUM BRIMUCICHHBIX Ui BeeX peakiuii 3HaueHuit 3J1C nenarot BIBOJ 00 OKUCIUTEIBHOM
CIOCOOHOCTH I€PMaHIraHaTa Kajaus B KMCJION, HEUTPAJIbHOM U 11EI0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHC/JIMTEIbHO-BOCCTAHOBHUTE/ILHOM pPeaKIuu.

JUis 3amaHHOM mapsl BellecTB (B COOTBETCTBMM C WHAMBUIYAJIBHBIM BAapHUAHTOM) OIPENEISIOT
OKHCJIUTENb U BOCCTAHOBUTEND, paccuuThiBatoT D/IC ns craHIapTHBIX YCIOBUN M OLIEHUBAIOT BO3MOX-
HOCTb CaMOIIPOM3BOJIBHOIO IIPOTEKAHUS PEAKLIMY MEXKAY HUMMU.

[TpoBoasT nanHyto peakuuio. OTMedaroT HAOII01aeMbIE SIBICHHUSL.

[Tosb3ysich HOHHO-3JIEKTPOHHBIM METO/0M, COCTAaBIJISIFOT IIOJHOE YPaBHEHUE PEaKLIUU.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOMCTB BelIeCTB.

Jliis 3aaHHOrO BelecTBa (B COOTBETCTBUU C MHAMBUAYAJIbHBIM BapUaHTOM) OIPENEIIAIOT CTEHEHU
OKHCJICHHS aTOMOB U OTMEYAlOT, OKHCIHUTEIEM WM BOCCTAHOBUTEIEM MOXET OBITh 3TO BEIIECTBO B
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax. IIpu HeoOXoAMMOCTH MCIONIB3YIOT 3HAYCHMs CTaHIapT-
HBIX 2JIEKTPOJHBIX IOTCHIIMAJIOB.

W3 npuBeEHHOro CIHMCKa PEaKTHBOB BBIOMPAIOT HE MEHEE JIByX, KOTOpbIE MOI'YT B3aUMOJAEHCTBO-
BaTh C 3a/1aHHBIM BEILIECTBOM.

VKa3bIBalOT B IPEAIOJAracMbIX pPEaKLUsAX OKUCIHUTEIb U BOCCTAHOBUTEIND, paccuuThiBaroT D/C
JUIS CTaHAAPTHBIX yCiIoBUN. [IpoBOJAT peakiyy, oTMeUaroT HabIr0JaeMble SIBJICHMUSL.

[Tosb3ysick HOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBIISIFOT IOJIHBIE YPABHEHUS PEAKIIUM.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHe# chopMHPOBAHHBIX KOMIIETCHIMI

Yposens chopmu-
POBaHHBIX KOMITE-
TEHIUH

OrneHka
ITosicHeHNs

Teoperuueckoe conepkaHue Kypca OCBOCHO MOJIHOCTBIO,
BCE MPEeyCMOTPEHHBIE TPOrpaMMoit 00ydeHHs yueOHbIe 3aJaHHs
BBIITIOJTHCHHEI.

OOyuarouuiics AEeMOHCTPUPYET CIOCOOHOCTh pellaTh TH-
MOBBIE 33J]a4M NMPO(PECCHOHAIBHOMN /1eATEIbHOCTH Ha OCHOBE 3Ha-
HUI OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHUX U €CTECTBEHHBIX HAYK C
INPUMEHEHHEM HHPOPMAlMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIO-
THH.

«5»

Bricokuit
(oTHMYHO)

TeopeTnueckoe coJiepkaHue Kypca OCBOEHO MOJHOCTBIO,
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00yUeHUs yueOHbIE 3aJaHUS
BBITIOTHEHBI ¢ HE3HAUYNTEIILHBEIMI 3aMEUaHUsIMU.

OO6yuaromuiicst cmocoOeH pemarh TUMOBBIE 3a/1a4u Tpodec-
CHUOHAJIFHON JesSTEIbHOCTH HAa OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTeCTBEHHBIX HAayK C MpUMEHEHUueM HHDOp-
MAaIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.

«»

bazosniit
(xoporo)

Teopetnueckoe coaepkKaHUE Kypca OCBOEHO YacTH4YHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMon oOyuyeHus y4eo-

[Toporossiii

«3»
(ymoBneTBOpH-
TEJIbHO)

HBIX 3aJaHHUI BBIIOIHEHO, B HUX UMEIOTCS OLIMOKH.
OO0yuarmmiicss MOKET MOJT PyKOBOJICTBOM PEIIaTh TUIIOBHIE
3a1a4uu MPOoPeCcCHOHANBHON AESITeTbHOCTH HAa OCHOBE 3HAHUU OC-
HOBHBIX 3aKOHOB MaT€MaTUUYECKHX M €CTECTBEHHBIX HAyK C TPH-
MEHEHHEM MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI.

Huskuii

«2»
(HEeyIOBIETBO-
PUTEHHO)

TeopeTtnueckoe copepkaHue Kypca HE OCBOECHO, OOJIbIINH-
CTBO TPEIyCMOTPEHHBIX MPOTrpaMMoN OOydeHHsI y4eOHBIX 3aja-
HUW MO0 HE BBIMOJHEHBI, JIMOO coaepKaT rpyOble OMIMOKH; J10-
MOJIHUTENIbHAS CaMOCTOSITENIbHAsE paboTa HaJg MarepualioM He
npuBesia K KakoMy-1H00 3HAUUTEIHbHOMY MOBBIIICHUIO KAaueCTBa
BBITIOJTHEHMS YI€OHBIX 3aJaHHI.

OOyuarommiicss He CrIOCOOEH pelIaTh THIOBBIC 3a/1a4u MPO-
(dbeccroHaIbHON AESITETbHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3a-
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Yposens chopmu-
Ornenka
POBaHHBIX KOMIIE- [TosicHeHUS

TCHITUHA

KOHOB MATCMATHYCCKUX U CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTHH.

8. Meronnyeckue yKazaHus JJIsl CAMOCTOSITEJIbHOM Pa0doThl 00y4al0IUXCs

CamocTosTenbHast paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB PAaOOTHI ¢ y4eOHOM U Hay4yHOMU JIH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHUECKOTO0 MaTepualla, ClIOCOOHOCTH HCIIOIB30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATIBHON IS TENbHOCTH.

CamocrosTrenbHas paboTa BBIMOTHSAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHUI0 U
IIPU METOMYECKOM PYKOBOJCTBE MpEIo/iaBaTelsi, HO 0e3 ero HemocpeACTBEHHOro y4acTus (IIpH 4acTUy-
HOM HEMOCPEICTBEHHOM Y4acTUU MPenoaBaTesis, OCTAaBISIOLIEM BEAYILIYIO pOJIb B KOHTPOJIE 3a paboToM
00y4aroIINXCs).

Dopmul camocmosamenvHou pabomel 00ydaOIMMUXCs pa3HooOpa3Hbl. OHU BKIIIOYAIOT B CeOsl U3Y-
YeHHe y4yeOHOM, HayuyHOH U METOAMYECKOW JTUTEpaTyphbl, MATEPUAIOB MEPUOAUYECKUX H3AAHUN C MPH-
BJICUCHUEM JJICKTPOHHBIX CPEACTB OPHUIIMAITBLHOM, CTATUCTHYCCKOHN, TIEPUOIUYSCKON U HAyIHOU HHQOP-
Maluu.

B nporiecce n3ydenus aucuuminabl « Xumus» Hanpasierns 35.03.02 «TexHomorus aeco3aroro-
BUTEJBHBIX U JiepeBornepepadbaThIBaOIINX NPOU3BOACTB (Mpoduis — TeXHOIOrUs MPOMBIIIIICHHOTO Jie-
PEBSIHHOTO JIOMOCTPOCHUS) OCHOBHbIMU GUOAMU CAMOCMOAMENbHOU pabomvl 00Y4AOWUXCs SIBISIOTCS:

- MOJTOTOBKA K ayAUTOPHBIM 3aHATUIM (JEKIUSIM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLMX 3aJaHUM;

- caMOCTOsITeIbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW MUCHUIUIMHBI B COOTBETCTBHH C

y4€OHO-TEMATUIECKUM TLJIAHOM;

- IOITOTOBKA K 9K3aMEHY.

Ha 3aHATHAX JIEKIMOHHOTO THUMA IPENOoJaBaTellb M3JIaraeT M pa3bsCHIET OCHOBHBIE, Hamboiee
CIIO’KHBIE TIOHSTHUSI TEMBI, a TAK)KE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUYECKHUE POOJIeMBbI, JaeT
PEKOMEH/IallNHU Ha BHIITOJHEHHE CAMOCTOSTEIbHOW PaOOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTH KOHCIIEKTHPOBaHUE YIeOHOTO MaTeprana;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs TOHITHI, ((OPMYITHPOBKH 3aKOHOB M UX MaTeMaTUYECKOE
BBIpO)XEHUE, MOJIOKEHHSI, PACKPHIBAIONINE COAEP)KaHUE TE€X WM MHBIX SBJICHUN U MPOIECCOB, HAYYHBIC
BBIBOJIBI M TIPAKTUYECKUE PEKOMEHIAIINHU IO UX TPUMEHEHHIO;

- 33/1aBaTh MPEINO/aBATEI0 YTOUHSIOIIME BOMPOCHI C IEJIbI0 YSACHEHUS! TEOPETHUYECKHUX IOJIOXKe-
HUH, pa3pelIeHns CIOPHBIX CUTYaIUH.

B pabounx KOHCIEKTaX >KENaTeNIbHO OCTABJIATH IOJIS, HA KOTOPHIX BO BHEAYJUTOPHOE BpEMs
MOJKHO CZEJIaTh MOMETKU U3 Y4eOHO-METOANYECKOro oO0ecredeHus Uil CaMOCTOSATEIbHOM paboThl 00y-
YAOIIUXCsl, JOMOJHSIOMIETO MaTepual MPOCITYIIaHHOHN JIEKIIMH, a TaKKe MOMETKH, MOJYePKUBAIOIINE
0CO0YIO0 B&KHOCTD T€X UJIM MHBIX TEOPETUUYECKHUX MOJIOKESHUH.

JJis ycnenrHoro OBNaIeHUsT KypcoM HEOOXOMMO IOCemaTh BCe JIEKINH, TaK KaK TeMaTHIeCKUH
MaTepuai B3aMMOCBS3aH MEXIy co0oil. B cnyuasx mpomycka 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOsI-
TEIHHO U3YYUTh MAaTepUal M OTBETUTH HA KOHTPOJBHBIC BOIPOCHI TIO0 TIPONYIICHHOW TeMe BO BpeMs HH-
JTUBUAYAIbHBIX KOHCYIbTALIUN.

JlaGopaTopHble 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro nporiecca. [Ipu moaroroske k y1abopa-
TOPHBIM 3aHATHSM OOy4aromeMycss HEOOXOJUMO M3yYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMHUTCS C JIO-
MOJIHUTENBHON JIUTEPaTypoOid, y4ecTb PEKOMEHJAINK MpenoAaBaress. TeMbl TEOPETUUECKOTO CoaepKa-
HUS TPEIIONIaraloT JTUCKYCCHOHHBIM XapakTep oOcyxkaeHus. bombimas 4acTh TeM AWCIHUILTAHBI HOCHT
MPAKTUYECKUIM XapakTep, T.€. MPEIIojaraeT BHIIOJHEHUE J1a0OpaTOPHBIX 3aJlaHUl U pelleHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYAIIUN.
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BaxHo#1 yacThio caMOCTOATENLHON pabOThI SBISETCS YTEHHE y4eOHOW W HAyYHOW JHTEpaTyphI.
OcHoBHast GyHKIUS YUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CIICHUATICTAMU 10 TAHHOW TUCIUILIMHE.

Omnpoc no Teme 1a00paTopHOil pabOTHI MpeACTaBIseT cOO0N OTBETHI HA MOCTABJICHHBIE BOIIPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BoIMoMHEHUs. M3moxkeHne B MMCbMEHHOM BHJIC PE3YJIbTAaTOB
JKCIIEPUMEHTA M TEOPETUUYECKOr0 aHaJIM3a WJIM PEIIeHHE 3aJa4yd 1o onpeneneHHoil teme. CoaepxxaHue
WH/IMBUYAJIHBIX BOIIPOCOB 10 TéMaM J1abopaTOpPHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKaIaBpoB
10 OCHOBHBIM BOIIPOCaM Kypca. Y pOBEHb BBINOJHEHUS I103BOJIAET MPENOAABATENSIM CYIUTh O XOJ/I€ CaMO-
CTOSITENIbHOU PabOTHI OaKalaBPOB B MEKCECCHOHHBIHM MEPHO] M O CTENICHH UX MOATOTOBKHU K DK3aMEHY.

[ToaroToBka K 3K3aMeHy MPEAIOJIaraeT:

- U3y4YECHHUE OCHOBHOM U TOIIOJIHUTEIILHOM JINTEPATYypPHI;

- U3yYEHHUE KOHCIIEKTOB JICKIIUH;

- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX ONPOCaX;

9. [lepevyenb MHGOPMAIMOHHBIX TEXHOJOTH, HCTOJIb3yeMbIX
MPH OCYLEeCTBJIEHUH 00Pa30BaATEILHOIO NpoLecca Mo JUCHHUILINHE

JUisl yCTIEIHOTO OBJIQJICHUS TUCLMITIIMHOM MCIIONIb3YIOTCS ClleAyIoIe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEHUS:

e [lpu npoBeneHHU JISKIMH HCHONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIONIB30BAHUE BHICOMATCPHAIIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaOopaTopHble 3aHATHS IO JUCUUIUIMHE IPOBOAATCS B CHELUAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlaGopaTopHbIe 3aHATHS MO TUCIHIUIMHE MPOBOISATCS C MCIIOJIB30BAHUE PA3IMYHOTO J1adopaTop-
HOro 000OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTuuM oOydarommiics 3Ha-
KOMUTCSI € (U3UKO-XMMHUYECKMMH METOJaMU aHaiu3a OOBEKTOB OKpY’Kalolled cpelpl, padoToil u
YCTPONCTBOM IIblJI€ Ta3004MCTHOTO 000PYIOBaHUS M MPUOOPOB, UCTIONB3YEMBIX MPU UCCIETOBaHUN 00b-
€KTOB OKPYXAOIIEH Cpe/bl, YIUTCS TOTOBUTH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOUYHBIE Ipadv-
KU U T.II.

B mpomecce u3ydeHHs] MUCHMIUIMHBI YYEOHBIMH IIETSIMH SIBIISIFOTCSI TIEPBUYHOE BOCIIPHUSTHE
y4eOHOM MH(OpMaIK O TEOPETUYECKUX OCHOBAaX M MPUHIUIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, TUIaHBI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHPOBAHWE MOJTYUYCHHBIX 3HAHUHN H
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PENPOLYKTHBHOIO
xapakTepa. [locpencTBOM HCIIONB30BaHHS ITUX WHTEIUICKTYaJbHBIX YMEHHH JOCTHTAIOTCS y3HaBaHUE
paHee yCBOEHHOIO MaTepHajia B HOBBIX CHUTYallUsX, IPUMEHEHHE aOCTPAKTHOTO 3HAHHUS B KOHKPETHBIX
CUTYaIHsX.

JUist MOCTHMXKEHUs ATHUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TPaJMIMOHHBIE MH()OPMATHUBHO-
Pa3BUBAIONIME TEXHOJIOTHH OOYYEHUS C YYETOM PAa3IMYHOrO COYETAHHS TMACCUBHBIX QOpPM (JIEKITHs, Ja-
060opaTopHOE 3aHATHE, KOHCYJIbTAIU, CAMOCTOSATENbHAS pabd0oTa) U PENPOIYKTUBHBIX METOJIOB 00y4eHUs
(moBecTBOBAaTENIbHOE U3JI0XKEHHE Y4eOHON MHpOpMaIH, 00bSICHUTEIBHO-ULTIOCTPATUBHOE U3JI0KEHUE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KelCc-3aaHni, pacueT 3K0OH03aIUTHO-
ro o0opy0BaHus).

YHuBepcuTeT obecredyeH HeOOXOIMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOrpaMMHOI0 obecrede-
HUSI:

®  CEMEICTBO KOMMEPYECKHX OINEPAIMOHHBIX CUCTeM cemelicTBa Microsoft Windows;

e oducHsIif nakeT npunoxxeHuit Microsoft Office;

e [porpaMMHasi CHCTeMa JUIsi OOHapYKEHUsI TEKCTOBBIX 3aMMCTBOBAHMUN B y4eOHBIX M HAay4YHBIX
pabotax «AHturuiaruat.BY3y;

®  JIBYX- M TpEXMEPHAsi CUCTEMA aBTOMATU3MPOBAHHOIO MPOEeKTUpOoBaHus U yepueHuss AutoCAD.

10. Onucanue MaTepUAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /1 OCyIIeCTBJIEHUSI
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06p33OBaTeﬂbHOF0 nmpounecca mo ITMCumMIlinHe

Peanuzanus yueOHOTO mpoliecca OCYIIECTBISETCS B CIICIIUAIBHBIX YUCOHBIX ayTUTOPHUSIX YHUBEP-
cuTeTa ISl MPOBEICHUS 3aHITHI JISKIIMOHHOTO TUIIA, Ja00pATOPHBIX 3aHIATUH, TPYIIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJIbTAIM, TEKYIIETO KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTanuu. Bee ayTuTOpun yKOMILICK-
TOBAHbI CICIHUATM3UPOBAHHOW MEOENIbI0 M TEXHHYECKUMH CPEICTBAMH OOYUYCHHS, CIYXAIUMH IS
npencraBicHuss y4eOHOW uHpopMaruu Oonbinoit ayauropun. [Ipm HEOOXOIUMOCTH OO0YYArOIIMMCS
npeJyIaraloTcss Habophl IEMOHCTPAIIMIOHHOTO 000pYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, obecredn-
BaIOIIME TEMATUYECKUE WIUTFOCTPALINH.

CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOMHICTCS B CIICIUAIN3UPOBAHHON ayJMTOPUH, KO-
Topas o0opyaoBaHa ydeOHOH MeOeabl0, KOMIBIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetn «MHTEpHET» M 00ECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEILy
YIITY.

Ecth nomernienue uist XpaHeHHS U MPOPUIAKTHYECKOTO 00CITY)KUBAHHSI Y4€OHOTO 000PYI0BaHUSI.

TpeboBaHus K ayTHTOPHAM

HanmeHoBaHMe CIEIUATBHBIX TTOMEIICHHUI OCHAIIICHHOCTD CICIHAIbHBIX TOMEIICHUT
Y TIOMEIIEHHH Il CAMOCTOSITEIIbHOW pabOThI Y IIOMEILECHHI T CAMOCTOSITEIIbHOU PabOThI
Crombl, cTynbs, pabodee MECTO, OCHAIIEHHOE
KOMITBFOTEPOM C BBIXOJIOM B CETh VIHTEpHET U
JNIEKTPOHHYI0 WH(OPMANMOHHYIO 00pa3oBa-
TEJIILHYIO CpEly, a TaKXke: dKpaH, MPOEKTOp,
MapKepHasi J0CKa, 2 CTeJUlaxa sl KHHT,

Ilomenienne s JIGKUMOHHBIX M IPAKTHYECKHUX
3aHATUN, TPYNIOBBIX M HWHAWBHUIYAIBHBIX KOH-
CyJIbTALIMM, TEKYIEH U MPOMEXYTOYHOU arrecra-

HHH CTEHJ| OXPaHbl TpyJa U TEXHUKH Oe30IacHO-
CTH.

[Tomemienue Juist 1a00paTOPHBIX 3aHATHIH VYuebnas naboparopus

[Tomemienus A caMOCTOSTEILHON paboThI Crounbl, CTynbs, 3KpaH, npoektop. Paboumne

MecTa CTYJIEHTOB, OCHAIIEHbI KOMIIbIOTEpaMH
C BBIXOZIOM B ceTb MIHTEpHET U 3JIEKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTeIbHYIO CPEaY.
[Tomemnienue st XpaHeHusl U npoduiakTuyecko- | Pacxonnble Marepuanbl Ajisi peMOHTa U 00-
ro o0CITy’)KUBaHHsI yueOHOTro 000pyA0BaHUS CIIy’)KUBaHUsI TEXHUKU. MecTa sl XpaHeHHs
000pyI0BaHUS
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