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1. O01mue moj10KeHu s

Jucuunianna «XMMHUs» OTHOCUTCS K 00s3aTenbHOM yacTu 010ka 1 yyeOHOro miaHa, BXOISIIEro
B cocTaB oOpaszoBarelbHOW Iporpammsbl Beiciiero odopazoanus 35.03.02 «TexHosorus j1€c03aroTOBH-
TENILHBIX U JIepeBOIepepadaThIBAONIMX POU3BOJICTBY (poduib — TexHOIorus 1epeBooOpadboTKH).

HopmatuBHO-MeTOIMYecKOi 06a30i 1151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM JTU CIIMTUIMHBI
«XHUMHD» ABISIIOTCS:

o ®epnepanbHbiii 3akoH "OO0 obpazoBanuu B Poccuiickoit denepanuu", yTBEpKICHHBIH TPUKA30M
MunoOpnayku P® Ne 273-@3 ot 29.12.2012;

e [Ipuka3z Muno6pnayku Poccuu Ne 301 ot 05.04.2017 1. O6 yTBEepKICHHH TOPSIIKA OPTaHU3aIluN
U OCYILIECTBJICHUs] 00pa30BaTeNIbHOM NEATEIBHOCTH MO0 00pa30BaTEIbHBIM [IPOTrPAMMaM BBICIIETO
o0pa3oBaHMs - IporpaMMaM OakajiaBpuara, IporpaMMaM CIEIHaIUuTeTa, IporpaMMaM Marucrpa-
TYpHI.

e [Ipuka3z MunucrepcTBa Tpyaa U coruanbHoi 3ammThl oT 21.12.2015 r. Ne 10501 «O06 yTBepxe-
HUM TnpodeccroHanbHOro crannapra «CrenuanucT-TEXHOIOT JepeBo0OpabaThIBAIONINX U Me-
OeNbHBIX TPOU3BOJICTBY.

o ®denepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT BhICIIEro oOpaszoBaHus (PI'OC
BO) no wnanpasnenuto noaroroBku 35.03.02 «TexHonorust aeco3aroTOBUTENbHBIX U Ji€-
peBornepepadaThIBAIOIIUX MPOU3BOACTBY (YpOBeHb OakalaBpHara), YTBEP)KIEHHBIM MPUKa30M
MunucrepcTBa oopa3zoBanus U Hayku PO Ne 698 ot 26.07.2017;

o Y4eOHbIe TUIaHbI 00pa30BaTENbHON MPOTrpaMMbl BBICIIETO O0Opa30BaHUS — Hampas-
nenus 35.03.02 — TexHOIOTHS 1€CO3arOTOBUTEIIBHBIX U JIEPEBOIIEpepadbaTHIBAIOIIUX IPOU3BOJICTB
(mpopuns — «TexHonorus nepeBooOPaObOTKM»), TOATOTOBKHA OaKalaBpOB IO OYHBIM U 3a0YHBIM
dopmam o0yuenusi, omodpeHHbii YuenoiM coBetoM YIJITY (mporokon Ne 3 or 16.03.2023).
OOyuenne 1o ob6pasoBarenbHOM 35.03.02— TexHosorus J€CO3aroTOBUTENbHBIX M JIepe-
BomepepabaThIBAONINX MPOU3BOACTB (Mpoduiab — TexHoIorus aepeBooOpabOTKH) OCYIECTBIIS-
€TCsl Ha PYCCKOM SI3bIKE.

2. Hepeqenb NJIAHUPYEMBIX PE3yJabTaTOB 06yt1emm o AMCHUIIJIMHE, COOTHCCCHHbBIX
C INIAHUPYEMBIMHU PE3YyJbTaTaMHU 0CBOCHUSA 06pa3OBaTeJ'll)HOI7[ MporpaMmmal

HJ'IaHI/IpyeMBIMI/I pe3yiibTaTaMu O6y‘~I€HI/I$I 10 JUCHUIINIMHE ABJIAIOTCA 3HAHUA, YMCHUSA, BJIAJICHU A
W/WIN OTIBIT JESTETbHOCTH, XapaKTepU3yIOIue 3Tanbl/ypoBHH (POpMUPOBaHUS KOMIIETEHLIMH U obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00Pa30BaTEIbHOI MPOrpaMMbl B IIEJIOM.

Ilesb ocBOeHUsI AUCHMILIMHBI [T0JTy4YeHHE 0a30BbIX 3HAHUN MO OOLIMM 3aKOHaM XMMHH, 3aKOHO-
MEPHOCTSIM NPOTEKaHHUsI XMMHUECKHUX IPOLIECCOB, CTPOCHHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOpraHuye-
CKHUX BEIIECTB U UX BO3MOKHOI'O aHAJIM3a U UCIIOJIb30BAaHUS IIPU PELISHNUH 3a7a4 NpoQeccuoHaIbHOM /1e-
SATCIBbHOCTH.

3agauM AUCHMIIMHBI:

— AaThb MPEACTABJICHUEC O CTPOCHUHN BCUICCTB, UX CBOMCTBaxX ¥ BO3MOKHBIX B33HMOI[€§ICTBI/I$[X, Kak
MEXy COOOM, TaK U C BHOBb 00pa3yeMbIMH BEILIECTBAMU;

— 3aJIOKUTHh OCHOBBI TIOHMMAaHHA OCHOBHBIX 3aKOHOB XMMHH, UX IMPOABJICHHUA B IPHUPOAC C TOUYKH
3pEHHSI BAKHOCTH OLICHKH JIECHBIX PECYpcoB (IIPUPOCT M MOTepsi OMOMAacChl, COMYTCTBYIOIIUX KOMITOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— II0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEAKIUI;

— YACIUTb BHUMAHUC PCIICHUIO THUIIOBBIX 3aJa4, IPUMCHUMBIX K HpO(l)CCCI/IOHaHLHOf/’I ACATCIIbHO-
CTH;

— pa3BUTh HaBBIKM PaOOTHI ¢ XUMHUYECKUMHU BEIECTBAMH, XMMHUYECKON MOCYAOH, MpudopamMu 1
00opynoBaHUEM;

— CcO3JaTh HAyYHO-TIPAKTUYECKYI0 OCHOBY JUISl HM3YYCHHs] JUCIMIUIMH TMPOQPECCHOHATBHON
HaIPaBJIEHHOCTH



IIpouecc u3yyeHusi JTUCHUIJIMHBI HANpaBjieH Ha GopMHpoOBaHMe ciaeayOmmx odmenpodec-
CHOHAJIBHBIX KOMIIETEHIM !
OIIK-1 criocobeH pemiaTh TUMIOBBIC 3a/1a4l IPO(ECCUOHATBHON IEATEIPHOCTH HAa OCHOBE 3HAHUN OCHOB-
HbIX 3aKOHOB MAaTE€MaTHYEeCKHMX M €CTeCTBEHHBIX HayK C MpPUMEHEHHEeM HH()OPMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH.

B pe3yabTare u3ydyeHusi AMCUUNIMHBI 00yYAKO LM CS T0JI5KEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOp YCIOBUN M BO3MOXKHOCTH YIPABJICHHS HAIPaBICHUEM MPOTe-
KaHUsl XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTAHMYECKUX BEIECTB, METO-
Ibl UX TOJIydeHUus, (Gu3ndeckre M XMUMHUYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX HEOPraHMYECKHX Be-
LIECTB, a TAKYKE METO/Ibl aHAJIN3a U KOHTPOJIA.

yMeTh:

— MPUMEHSTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX IPOILIECCOB st
IUTAHUPOBAHUS U MPOBEACHUSI TEOPETUUECKOTrO M MPAKTUYECKOr0 UCCIIeI0OBaHus, a Takke o0pabaThIBaTh
MOJIyYECHHBIE PE3YJIbTATHI.

BJIA/I€Th:

— HaBBIKAMH MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, B3BCIIMBAHUS, TPUTOTOBJICHHUS PACTBOPOB
13 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSIHMSI, aHaJu3a MOJIYYEHHBIX BEIECTB U PacCTBOPOB, OIpee-
JICHUS U U3MEPEHUsS Pa3IMYHBIX (PU3NKO-XMMUYCCKUX CBOWMCTB BEIIECTB MU PEIICHUU TUITOBBIX 3a/1a4
npodeccnoHaNbHOM e TENbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

Jannast yyeOHasi JUCIMILUIMHA OTHOCUTCS K 0OS3aTe€IbHBIM TUCIUIUIMHAM 0a30BOW 4YacTH, 4YTO
o3HayaeT (hopMUpPOBaHHE B Iporecce oOydeHus y OakagaBpa OCHOBHBIX 00IIenpodecCHoHaIbHBIX 3HA-
HUN ¥ KOMIIETEHIIUI B paMKax BbIOpaHHOTO MPOduIIs.

OcBoeHMe JaHHOW JUCUUILIMHBI ABJSETCA HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLEr0 N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(PUKALMOHHON paObOTHI.
Ilepeuensv obecneyusarowux, COnymcmeyrowux u obecneuusaemvlx OUCYUNIUH

Ob6ecneun- ConyTcTByOIINE ObecneurBaeMbIe
BaIOIINE
MaremaTtuka | MaremaTuka HudopmaninoHHbIe TEXHOJIOTUH B TTpodeccnoHab-
HOU JIeSITCIIbHOCTHU
OKoJIorus HNudopmaruka HauepraTenbHas reoMeTpusi U HHKEHepHas Tpadu-
Ka
VYyeOHnas mpakTuka (03Ha- | CrienuanbHbIe pa3eibl MaTeMaTHKH
KOMUTEIIbHAS)
dusnka TeopeTnyeckas MeXaHHMKa

JpeBECHHOBEICHHE U JIECHOE TOBAPOBEICHUE
ConpoTuBiIeHHE MAaTEPHUATIOB

[ 'uapo-nmHEBMONIPUBOL

DneKTpooOOpyAOBaHNE TPOMBIIIIEHHBIX MTPEANPU-
ATUN

IIpukiagHas MexaHuka

ABTOMaTH3a1Ms1 TPOU3BOJCTBEHHBIX ITPOLIECCOB
ABTOMAaTH3MPOBAaHHOE MPOEKTUPOBAHNE U3IETUN U
TEXHOJIOTUI

@du3nKa IpEeBECHHBI

VYyeOHast mpakTHKa (TexHoIornyeckast (IpoeKTHO-
TEXHOJIOTHYECKast))

[TponsBocTBEHHAs MpPaKTHKa (TEXHOJIOTHYecKas
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(TPOEKTHO-TEXHOJIOTUYECKAsT))
[Tpou3BoacTBEeHHAs MpaKkTHKA (TIPEIIUTIIIOMHAs)
[ToaroToBka K ciade u caada rocyaapCTBEHHOTO
JK3aMeHa

BrlimontHeHME M 3a11UTa BBITYCKHOM KBaTU(HUKAIU-
OHHOM paboTHI

VYka3aHHbIC CBS3HM NUCIUIUIMHBI JAIOT O0Yy4aromieMycsi CUCTEMHOE IMPEACTaBICHUE O KOMIUICKCE
n3ydaeMbIX TuctuIinH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeT TpeOyeMblil TEOPETHUCCKUI
YPOBEHb U MPAKTUUYECKYIO HAPABIECHHOCTh B CUCTEME O0Y4eHUS U OYAYIIeH IeATeTbHOCTH BBITYCKHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenojaaBareJsieM

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

O06111ast TPYT0EMKOCTb JTUCHUATIIMHBI

. Bcero akanemuieckux 4yacoB
Bun yuebnoit paboTbl
o4vHas Gopma
KonTakTHas padora c npenojaaBarejiemM™: 52,35
nekruu (JI) 18
npaktuueckue 3anarus (113) -
nabopaTtopHbie paboTs (JIP) 34
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35
CamocrosiTesibHas padoTa 00y4aOIIUXCH: 91,65
W3YyYEHHE TEOPETUYCCKOTO Kypca 22
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34
MOITOTOBKA K MPOMEKYTOYHON aTTeCcTalluu 35,65
Bua npomexKyTo4HO# aTTecTalum: IK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa 0OydaromMXCcs C MPerojaBaTesieM, B TOM YHCIE ¢ MPUMEHEHHEM UCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHUS JICKIIMOHHOTO TUMA, U (WiK) abopaTtopHbie paboThl, U (HK) TPYIIOBbIE KOHCYIbTALMH,
(WK) MHAMBUIYATBbHYI0 PabOTy OOydYaromerocs ¢ MpenojaBaTeseM, a TAKKe aTTeCTAIMOHHbBIC UCIBITAHUS POMEXKYTOYHOM
arrecraiu. KoHTakTHast paboTa MOXKET BKJIIOYATH WHBIC BUJIbI YICOHOW MEATEIBHOCTH, MPEyCMATPUBAIOIINE TPYIIIOBYIO U
WHIUBHIYAIbHYIO Pa00Ty 00y4aronuxcs ¢ npenojaBateneM. Yackl KOHTAKTHON paboThl onpeensitorces [lonoxernem 06 op-
raHU3aliK ¥ TPOBEICHUN KOHTAKTHOM pabOoThl MPU peain3aliui 00pa3oBaTeNbHBIX POrPaMM BBICIIEr0 00pa3oBaHus, yTBEP-
XKIeHHbIM YueHbiM coBeToM YIJITY ot 25 derpans 2020 roaa.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYECTBA aKA/IeMUYEeCKUX YaCOB

5.1. TpynoemMkocTh pa3aesioB IMCHUNIHHbI

ouHasi popMa 00yueHus

Bcero
Ne . | CamocTosiTENbHAS
HaunmenoBanue pa3nena quCIUIIUHBI JI I13 | JIP | koHTaKTHOH
/T pabota
paboThI
1 | BBeaenue B Kypc
11 BBenenue u OCHOBHBIE TIOHSTHS U OTIpe- 1 1 5
) IeIIeHUS
1.2 | dynnamMeHTaIbHbBIC 3aKOHBI XUMUAHN 1 - 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX CO-
1.3 | equnennii. Xumus snnementoB. CBoMCTBA 2 - 4 6 14
BaXKHEHIIINX COCTUHCHUI.




Bcero
No . | CamocTosTenbHast
HaumeHnoBanue paznena quCHUIITUHBL J | II3 | JIP | koHTaKTHOM
/11 pabora
paboTHI
2
CtpoeHue aToMa U IepUOIUYECKasi CU-
CTeMa XUMUYECKUX SJIEMEHTOB
.| 2 - 4 6 6
J.M.Menneneena. [loHsTHE O XUMUUYECKOU
CBSI3H.
3 | BBeieHHE B TEOPHIO XMMHYECKHX MPOLIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 2 - - 2 2
CKOpPOCTh XUMHUYECKUX PEaKIMi U XUMHU-
3.2 P beaxt 2 | - | 4 6 4
4eCKOe PaBHOBECHE
3.3 | PacTBOpHI 4 - 12 16 16
4 | DieKTpOXHMHYECKHE MPOLECCHI
OKHCTUTENIbHO-BOCCTAHOBUTEIBLHBIE Pe-
4.1 P 2 | - | 4 6 4
AKIUH
["anpBaHWMYECKUE STIEMEHTHI. DJIEKTPOIIN3
4.2 | pacTBOpoOB U paciiaBoB. Kopposust me- 2 - 2 4 4
TajoB. Bompock! sxonorum.
Hroro no paznenam: 18 - | 34 52 56
IIpomexyTouHas aTTecTanus X X X 0,35 35,65
Bcero 144

5.2. Coaep:xaHue 3aHATHH JeKIIHOHHOTO THIIA

Pa3nen 1. BBenenue B Kypc

1.1 Bgeoerue u ochoBHble NOHAMUS U ONpedeleHUs.

[TpenMer u 3aau XUMUH, €€ IPAaKTUYECKOE 3HaUeHHEe. XUMUS U MTPo0IeMbl COBPEMEHHON HAyKH
u obmectBa. Ponmp XMMHMHM B pa3BUTUM JIECOXMMHUYECKOro Kommiekca Poccuiickoit ®enepauuu.
Opranu3zanys caMoCTOSTENbHON paboThI 110 KypCy 001Iel XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHusi Macchl U 3Hepruu. [lepuoanmuHoCTh. 3aKoH coxpaHeHus 3apsiia. OCHOBHbBIC
CTEXMOMETPUYECKHE 3aKOHbI XUMUH.

1.3 OcHosHvle Knaccol Heopeanuueckux coOeOuHeHull

Oxcupl, THAPOKCUABI (KHACIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OnpenencHue,
HOMEHKJIaTypa.

CpolicTBa BaKHEHIIMX COeIUHEHMH »neMeHToB. HaxoxkneHue snemeHTOB B mpupone. CriocoObl
noyueHust. CBOWCTBa U MPUMEHEHHE.

Pa3nen 2. CTtpoenue BemecTsa

2.1 Cmpoenue amoma u nepuoouseckas cucmema xumudeckux snemenmos J{.1.Menoeneesa

OcHoBHbIE MOHATHS O cTpoeHHu atoMa. [loHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHHS KBAaHTOBOM
MEXaHUKH. OJEKTPOHHOE O00JIako, OpOHMTallb, KBaHTOBbIE dYHcia. [IOpsA/IOK 3armojHEeHHs SJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEPIruy, NpaBwio XyHjaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKkoH Mo3mu. [IpaBua mocTpoeHHs YeTHbIX M HEUETHBIX PsIJIOB OOJBIINX
MEPUOJIOB. S-, P-, d- u f-anemenTsl. [lepromuyueckiie CBOWCTBA XMMHUUYECKHIX JIEMEHTOB: SHEPrHs HOHU3AIIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuyeckas c53b U cmpoeHue npoCcmuix MOJEKYL

XuMHu4ueckasi CBs3b: BUIbL, METOJIbI onucaHus. OCHOBHbIE XAPAKTEPUCTUKU XUMUUYECKOW CBS3H:
JUIMHA, HaIllpaBJIEHHOCTb, NMpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3€H: HACHIIAEMOCTh U
HaNpaBJIEHHOCTh CBSI3M, KPATHOCTh CBA3M, Moysipu3yeMocTh. ['mOpuauzanus. MoHHas CBS3b: SHEprus
MOHHOM CBSI3W, MOJISIpU3allds HOHOB, MOJIAPHOCTh M MOJIAPU3YeMOCTh cCBsi3u. CTpoeHue BelecTB B



KOHACHCUPOBAHHOM COCTOAHHHU.

Pa3nes 3. BBenenne B TeOpHI0 XUMHYECKHX IIPOLECCOB

3.1 DHepeemuka XumMuueckux npoyeccos

Buytpennsist sHeprust v sHTaIbNH. TeroBbie 3 (eKThl pa3IMyHbIX MpoleccoB. 3akoH ['ecca u
CIIEJICTBUS U3 Hero BeITekaromue. CtanaapTHas Teruiota oopa3zoBanus. [lonstue 00 sutponuu. M3mene-
HUE SHTPOIUH B Pa3IHUHBIX mporeccax. [lonstre 06 sHeprun ['nb6ca u e€ n3MeHeHnN Kak Mephl peak-
LIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XuMu4eckoe pagHosecue

CKopocCTh peakllii B TOMOTE€HHBIX U Fe€TepOreHHbIX cucTeMax. MakTophl, BIAUSIONINE HA CKOPOCTh
peakuuu. [Tonarue 06 akTuBHpoBaHHOM KoMIuliekce. HeoOpaTtumeie nu oOpaTuMble Mporecchl. XUMUie-
ckoe paBHoBecue. Koncranra panoBecus. [Ipunuun Jle-Illarenbe.

3.3 Pacmeopuwi

O6mue mnouatus o pactBopax. [pyrue pgucnepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PacTBopumocThs BemiecTB. TepMOXUMHUYECKUE MPOLECCH MPH
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpbl HEINEKTPoauTOB. Mimeanbubie pactBopbl. KosumMratuBHBIE CBOWMCTBA
pactBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PACTBOPOB AIEKTPOJIUTOB. MoHHOE mpoun3BeaeHue BOobl. Bomopoaublil moka-
3arens pH. CunbHble U cnalble IEeKTPONUTh. AKTUBHOCTh. KoHcTaHTa quccouuanuu. 3akoH pasbapie-
Hus OcTBanbjaa. MlonHble peakuuu.

YcnoBusi cmemienus paBHoBecus. [IpoumsBenenue pactBopumoctu. KonmudecTBeHHOE omucaHue
paBHOBECHIl B pacTBOpax MIEKTposUTOB. IIprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'unponus coneit. CTeneHb U KOHCTaHTa THApoIU3a. J(uccoruanys KOMIIEKCHBIX COSTUHEHUH.

Knaccudukanus v xapakrepucTika XMMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJ0B aHanu3a. AHa-
JTUTUYECKHUE PEaKI[UU Ha NOHBI.

Pasznea 4. diekTpoxuMmuiecKkne Mpoumecchbl

4.1 OxucnumenvHo-60ccmaHo8UmeNbHble NPOYECCol

BaxxHeillne BOCCTAaHOBUTENIN M OKHCIUTENIN. METONbl COCTABIEHUS! YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklyii. BimsiHue cpelpl Ha XapakTep IPOTEKaHUs peaKIU.

OKBUBAJICHT OKHUCJIUTENS " BOCCTAHOBUTEIIS. Knaccudukarus OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUH.

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

4.2 Dnexmponus

ONEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLiecc. KaToHbIE 1 aHOJHBIE NIPOLIECCHI.
3aKOHBI 3JIEKTPOIU3a. DIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsT KOPPO3usl. 3allUTa METAIUIOB OT KOppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM IIAHOM TI10 JAUCHUIITIMHE TPEAYCMOTPCHDBI J'Ia60paTOpHLIC 3aHATHUA

No HaumenoBanue paznena ®dopma npoBeeHUS Tpynoémkocts, gac
- JTUCIUATITAHBI (MOTYJIS) 3aHATHS OYHOC | 3a04HOC
Pazgen 1. BBenenue B kype «O01mas u HeopraHude-
nabopatopHas
1 ckas xumus» (tema 1.1.-1.2. dyHnameHTalbHBIE aGoTa 4
TIOHATHUS ¥ 3aKOHBI XMMUH. 3aKOH DKBUBAJIICHTOB.) P
2 | Paznen 1. Benenue B kypc «OO11as 1 Heopranuye- nabopaTopHas 4

8



No HaunmenoBanue paziena ®opma npoBeAcHUS Tpyno€mkocts, 4ac
- JUCLHUTLTAHBI (MOJTYJIsS1) 3aHATUS OYHOC | 3a04HOC
ckast xumusi» (Tema: 1.3. OcHOBHBIE KIacChl HEOpra- pabota
HUYECKUX CoeqUHEHUN. XUMUS d1eMeHTOB. CBOH-
CTBa BKHCUIIIMX COCJUHCHHIA. )
Paznen 2. CtpoeHue BeliecTBa
3 (tema: 2.1. CTpoeHue aroma M MEPUOAUYECKAsT CHU- naboparopHas 4
creMa xumuyeckux osnemeHtoB J[.M.Menpaeneena. pabora
tema: 2.2. [lonsiTe 0 XUMUYECKOU CBSI3MU.)
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO-
1L[ECCOB
. nabopaTopHas
4 | (tema: 3.1. DHepreTka XHMHYECKHX IIPOIIECCOB. 6 4
tema: 3.2. CKOpOCTh XUMHUYECKUX PEAKLMA U XUMU- paboTa
yeckoe paBHoBecue. KaranuTuueckue peakiuu.)
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO-
1L[ECCOB
nabopaTopHas
5 | (tema: 3.3. PactBOpnl. [IpurortoBiieHHe pacTBOpPOB pabora 4
3aIaHHON KOHIICHTPALIMM M3 BEIIECTB Pa3IMUYHOTO
arperaTHoro COCTOSIHMSL. )
Pazgen 3. BBenenue B TEOpUI0O XUMHUYECKHUX IIPO-
6 | Leccos naboparopHas 4 i
(rema: 3.3. PactBopsl. CHIIbHBIC B CITa0BIE IEKTPO- pabota
nuThl. loHHBIE paBHOBECHS. )
Paznen 3. BBeneHue B TEOpHIO XUMHUYECKUX MPO-
7 | neccos nabopaTopHas 4 i
pabora
(tema: 3.3. PactBopsl. 'maponus.)
Paznen 4. DneKTpoXUMHYECKUE TPOIECCHI
nabopaTopHas
8 | (rema: 4.1. OKUCIUTENTHFHO-BOCCTAHOBUTEIILHBIC Pe- 4 -
- pabora
Paznen 4. DnexTpoXxuMHUYECKHE TPOLECCHI
9 (tema: 4.2. TanbBaHUYECKUE HIEMEHTBI. DIICKTPOIIH3 naboparopHas 2 i
pacTtBOpoB M pacmiaBoB. Koppo3us meraios. Bo- pabora
IPOCHI YKOJIOTHH.)
Hroro: 34
5.4letanu3anus caMoCTOSITeIbLHOH padoThl
N TpynoeMKOCTb,
No HaumenoBanwue paznena Bua camocrositenbHOI pa- qac
JTUCIUTITUHBI (MOTYJIs1) 00TBI
OYHas | 3a04Has
Paznen 1. Begenue B kypc «O061mas u Heop- [ToaroroBka K ornpocy
1 | raHMuecKas XuMusD (tema 1.1.-1.2. dynpa- 0 TeMe JIabopaTOpHOU pa- 6
MEHTAJIbHBIE MIOHATHUS U 3aKOHBI XUMHUU. 3aKOH | OOTHI M 3aIIUTE OTYETHBIX
HKBHMBAJICHTOB. ) MaTepHaoB.
Paznen 1. BBenenue B kypc «OO011ast u Heopra- [ToaroroBka K ornpocy
o | HUUECKAs XHMH (trema: 1.3. OcHOBHBIE KJIac- | IO TeMe JJabopaTopHOil pa- 14
Chl HEOPTAHUYECKUX COCUHEHUN. XUMHUS dJie- OOTHI U 3aIUTE OTYETHBIX
MeHTOB. CBOWCTBA BAKHEHIIIUX COCTUHEHNUH.) MaTEPHUAIIOB.
3 Paznen 2. Ctpoenue BemiecTBa [ToaroroBka K ornpocy 6
(tema: 2.1. CTpoeHre aToMa W TIepHoOaUYecKas | I0 TeMe JJabopaTopHOil pa-




. TpynoemMkocTs,
No HaumenoBanwue paznena Bun camocrosTensHoit pa- qac
- JTUCITUATITUHBI (MOTYJIs1) OOTEI
OYyHas | 3a04Has
cucrema XUMHUYECKHX JJIEMEHTOB | OOTBI U 3aIUTE OTUYETHBIX
J.M.MenneneeBa. tema: 2.2. [lonsarue o Xumu- MaTepUaJIOB.
YECKOM CBS3H.)
Paznen 3. BBeneHue B TEOpUIO XHMMHYECKHX
MPOIIECCOB [ToaroroBka k ompocy
4 (tema: 3.1. DHepreTuka XMMHYECKUX TPOIEC- | IO TeMe JJabopaTopHOM pa- 6
coB. Tema: 3.2. CKOpPOCTb XMMHUYECKHUX peak- | OOTBI U 3alIUTE OTYETHBIX
Ui ¥ XxuMHudeckoe paBHoBecue. Karamutuue- MaTepuaoB.
CKHE peaKInu.)
Paznen 3. BBemeHue B TEOpHUIO XHMMHYECKHX
[ToaroroBka k onpocy
MPOIIECCOB .
0 TeMe JIabopaTOpPHOU pa-
5 | (rema: 3.3. PactBopsl. [IpurorosieHue pacTso- 6
o OOTBHI U 3aIUTE OTYETHBIX
POB 33/IaHHOI KOHIICHTPAIIMH U3 BEIIECTB pa3-
MaTepHaJIOB.
JIMYHOTO arperaTHOro0 COCTOSIHUSL. )
Paznen 3. BBeneHue B TEOPHI0 XHMHUYECKHX [ToaroroBka k onpocy
g | mporeccos o TeMe J1abopaTopHOI pa- 5
(rema: 3.3. PactBopel. CuipHbIe W claOble | OOTHI M 3aIUTE OTYCTHBIX
91eKTponuThl. IOHHBIE paBHOBECHS.) MaTepUaJIOB.
[ToaroroBka k onpoc
Paznen 3. BBenmeHue B TEOPHI0 XUMHUYECKHX A P uy
o TeMe J1abopaTOpHOI pa-
7 | mporeccoB 5
OOTHI U 3aLIUTE OTYETHBIX
(tema: 3.3. PactBopsl. ['maponus.)
MaTepUaJIoB.
[ToaroroBka kK onpoc
Paznen 4. DnexkTpoXxuMHUECKHE MPOIECCh A pocy
0 TeMe JIabopaToOpHOU pa-
8 | (tema: 4.1. OxucnurenbHO- 4
OOTBI U 3aIUTE OTYETHBIX
BOCCTAHOBHTEIIbHBIC PEAKIINH. )
MaTEpHAJIOB.
Paznen 4. DnekTpoXUMHUYECKUE TPOIECCHI [ToaroroBka k ompocy
9 (tema: 4.2. l'anpBaHHYECKUE 3JIEMEHTHI. DJIeK- | TI0 TeMe JJabopaTopHOi pa- 4
TPOJIU3 PACcTBOPOB U paciiaBoB. Kopposus Me- | OOTHI U 3alIUTE OTYETHBIX
TaJJI0B. BOMPOCK HK0JIOTHH.) MaTepHUaoB.
[ToaroroBka K MPOMEKYTOYHON aTTeCTaAllUN W3ydeHne JeKIMOHHOTO
MaTepuaia, TUTepaTypHbIX
10 pHaza, TTepatTyp 35,65
HMCTOYHUKOB B COOTBET-
CTBUU C TEMATHUKOU
HToro: 91,65
6. ITepeyenb y4eOHO-MeTOAMYECKOT0 O0ecTIeYeHHUsI 110 JMCIUILIHHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPATypa
No Ton
ABTOp, HANMEHOBAaHHE IIpumeuanue
n/o HU3JTaHNS
OcHoBHasi yueOHasi JIUTEpaTypa
1 AxmeroB, H. C. O0mas u HeopraHuueckass XUMHS . YICOHUK ISt
By30B / H. C. AxmeroB. — 12-e u3n., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIH
Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr : a11ek- Qo] | ZOCTYH NpPH BXO-
TpOHHBIN // JlaHb : 31MeKTpoHHO-OMONMHMoTeuHas cuctema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexxum mocTymna: A aBTOpuU3. MOJIb30BaTENeH.
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https://e.lanbook.com/book/153910

Mudraxosa, H.III. O6miast 1 HeopraHuveckass XUMHs: yieOHOE T0-
cobue / H.ILI. Mud¢raxona, T.Il. ITerpoBa; nmox pen. A.M. Kysneno-
Ba; MuHucTepcTBO 00pa3oBaHus u Hayku Poccun, Kazanckuii Harm-
OHAJIbHBIA MCCIENOBATEIbCKAN TEXHOJOTHUYECKU YHUBEPCHUTET. —
Kazanb: KHUTY, 2017. — 408 c.: Tabi., cxem., wi. — Pexxum 1ocTy-
na: 1o IIOJTIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885 Bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 31EKTPOHHBIH.

2017

ITonHOTEKCTOBBIM
JIOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
naporo*

[TaBmoB, H.H. O6mass u Heopranumveckass xumwus: yueOnuxk / H.H.
[TaBnoB. — 3-e u3sn., uchp., gon. — Cankr-IlerepOypr: Jlans, 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 gocTyma: s aBTOPHS3.
10JIb30BAaTENICH.

2011

IIoaHOTEKCTOBEIM
JOCTYII TIPH BXO-
JIE TI0 JIOTHHY H
napoJo™*

OO01mass ¥ HeOpraHWYeCKass XUMHUA. DJIEMEHTBI TEOPHUH, CIIPABOYHBIC
JIaHHbBIE, 3aJaHus IS CaMOCTOSITeIbHOM padoThl [Tekcr] : yueb. mo-
coOue g cTyeHTOB By30B JiecoTexH. npoduns / b. 1. Cepena [u
ap.] ; mox pen.: b. I1. Cepensi, JI. C. MonounukoBa ; Ypall. roc. Je-
COTEXH. YH-T. - 2-¢ M3]., mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : w1 - bubmumorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiHuTeIbHASL YYeOHas1 JIMTepaTypa

Amnapues, A.M. O6mas 1 HeopraHudeckas XuMusi: yaeOHoe mocodue
/ A.W. Anapnes, JI.B. llleBHunibina; MuHHCTEpCTBO 00pa3oBaHUS U
Hayku Poccuiickoit denepanunu, HoBocubupckuii rocyaapcTBeHHBIM
TexHuueckuid ynusepcurer. — Hosocubupck: HI'TY, 2015. — Y. 2.
Xumust anemMeHToB. — 90 c.: Tabi. — PexxuMm mocTymna: mo moJrucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

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

2015

ITonHOTEKCTOBBIM
JIOCTYH TIPU BXO-
Jie TI0 JIOTUHY U
naporo*

KirokBuna, E. FO. OcHoBBI 0011eii U HEOPTaHUYECKOW XUMHH :
yuebHoe ocooue / E. FO. Kmoksuna, C. I'. be3psinua. — 2-e u3n. —
Open0Oypr : Opendyprckuii 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekcr : onexTpoHHBIM // JlaHb @ DJIEKTPOHHO-
OoubmuoreyHas cucrema. — URL:
https://e.lanbook.com/book/134502

Pexum octyna: st aBTOpU3. MOIb30BaTENCH.

2011

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

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

2004

46

Koposun, H.B. O6mast xumust [Tekcrt] : yueOHUK I CTYJEHTOB BY-
30B, 00YYarONIUXCs M0 TEXH. HANPABJICHUAM H crieraibHocTsM / H.
B. Koposun. - U3zn. 6-e, ucnp. - Mocksa : Beicmias mkomna, 2005. -
557 c. : . - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

I'munka, HJL. OGmmas xumust [Tekcr] : yaeOHUK 1151 GaKaniaBpoB :
y4e0. mocoOue il CTYJEHTOB HEXHMM. CIeluaabHOCTeN By30B / H.
JI. Tnuuka ; mox pen.: B. A. IlonkoBa, A. B. babkosa. - 18-¢ u3s.,
nepepad. u gom. - Mocksa : FOpaiir, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

10

['munka, H.JL. 3amaun u ynpakHeHuUs 1Mo o0IIei XUMUH : yueb. moco-
Oue IJis CTYyJIGHTOB HeXUM. crienraibHocTeld By30B / H. JI. I'munka ;
nop pexa. B. A. Pabunosuua, X. M. PyOunoii. - u3a. crep. - Mocksa :

2006

84
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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

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

11

Bonbxun, B. B. O6mas xumus : yuebHoe 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

Pexum Joctyna: st aBTOpU3. MOJIB30BaTENCH.

2006

ITorHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
110 JIOTUHY 1
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 CHUCTEMaA. —
URL: https://e.lanbook.com/book/160945

Pexum octyna: st aBTOpU3. MOJIB30BaTENECH.

2006

ITorHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
I10 JIOTUHY 1
napoiro™

13

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

PesxuM pocTyna: uis aBTOpU3. MOJIb30BaTEIICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
IO JIOTHHY U
naposo™*

14

Kapanerssam, M.X., JIpakua C.1. O0mias u HeopraHudecKass XuMUs
: YueOnuk nns By3oB / M. X. Kapaneresnu, C. U. Jlpakun. - 4-e
u3f., crep. - Mocksa : Xumust, 2000. - 592 c. : wi. - (JJns Beiciieit
mikosbl). - ISBN 5-7245-1130-4

2000

47

15

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

2006

84

16

Cepena b. 1. MoHHbIe paBHOBECHs B pacTBOpax 3JICKTPOJIUTOB : Me-
TOJI. YKa3aHWs JUIst J1a0. 3aHSATUH CTYJICHTOB OYHOM, OYHO-3304. U 3a-
ou. hopm obyuenus / b. II. Cepena [u ap.] ; Ypan. roc. JecoTexH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

17

Hemunona JI. B. Knaccel HeOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictea [TekcT] : MeToN. ykazaHus 1js j1al. 3aHATUN
JUIS CTYJIETOB OYHOM, 0YHO-3304. W 3a04. Gopm oOyuenus / JI. B.
HemunoBa [u np.] ; Ypan. roc. nmecotexH. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

18

Cepena b. II. Ctpoenne atoMa M NEPUOJUYECKUI 3aKOH : METO..
yKa3aHud JUIs J1a0. U MPaKT. 3aHATUN CTYJAEHTOB OYHOM U 3a204. (hopM
00y4YeHMsI 10 BCEM HANpAaBICHUSM M CIELHUAIBHOCTSIM OOyYeHUs B
VYIJITY / B. I1. Cepena [u np.] ; Ypau. roc. iecotexH. yH-T. - Ekare-
punOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum goctyna:
https://elar.usfeu.ru/handle/123456789/55

2008

DJEeKTPOHHBIN apXHB

1146

19

Hemumena C. B. OKucIuTeIbHO-BOCCTAHOBUTEIIbHBIE PEAKITUU © ME-
TOJA. yKa3zaHwsl JyUisl Ja0. ¥ MPaKT. 3aHATUNA JJIA CTYICHTOB OYHOU U
3a04. ¢opm oOyuenuss Hampasienwit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llemumesa [u ap.] ; Ypan.
roc. IecoTexH. yH-T. - ExatepunOypr : YI'JITVY, 2009. - 43 c. - bu6-
JIAOTP.: C. 43, Pexum JIOCTyma:
https://elar.usfeu.ru/handle/123456789/299

2009

DNeKTPOHHBIN apXuB

/128

20

['ony6esa T. b. Karanutuueckue cuctemsl B Kypee "Xumus" : me-
TOJI. YKa3aHMs JUIs J1a0. U MPaKT. 3aHATUH JUIS CTY/IEHTOB OYHOM U

2011

ONeKTPOHHBIN 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 : YIJITVY, 2011. - 11 c. - bu6-
JIUOTP. c. 11. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

*- Ipesk/Ie YeM IMPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eCIeUrBaeTcs Co-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMbI

Kaxxnpiit oOyvaronuiicss o0ecredeH JOCTYIOM K JIEKTpOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 9BC Uznatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3maHust MO OCHOBHBIM H3y4aeMbIM TUCIMILIHHAM U CHOPMH-
POBAHHBIX 10 COTJIACOBAHUIO C MPABOOOIAIATEIIIMHA YI€OHOU U y4eOHO-METOIUIECKON JTUTEPATYPHI.

CnpaBouyHbie 1 HHGOPMALMOHHbIE CHCTEMbI

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

2. UadopmanmonHo-mipaBoBoii moptain ['apant. Pexxum noctyna: http://www.garant.ru/

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

IIpodeccnonanbubie 6a3b1 JAHHBIX
1.depepanbHas ciayxba rocyIapCTBEHHOUW CTaTHCTUKU. OQuIManbHas CTATUCTHKA - PEXUM IOCTyMa:
http://www.gks.ru/
2.Hayunas snexktponnas oubiaunoreka elibrary.
Pexxum noctyna: http://elibrary.ru/ .
3.Oxonomuyeckuii mopran (https:/institutiones.com/ );
4 Uudopmanmonnas cucrema PBK (https://ekb.rbe.ru/;
5.'ocynapcTBeHHas cucrema npaBoBoit nHpopmarmu (http://pravo.gov.ru/;
6.ba3za nannpix «OLeHOYHas AeSTeNbHOCThY MUH3KOHOMpa3BUTHS PO
(http://economy.gov.ru/ );
7.ba3bl nanHbIX HanmoHampHOTO coBeTa Mo OLeHOYHOM AestenbHocTh (hitp://www.neva.ru );
8.Mudopmannonnsie 6a3bl nanHbIX Pocpeectpa (https://rosreestr.ru/ ).

HopMaTuBHO-TIpaBOBbIE AKThI
®enepanbublil 3akoH OT 17.07.1999 r. Ne 181-®3 «O06 ocHOBax oxpaHbl Tpyaa B PDOy;
Tpynosoii konekc 3akoHoB Poccuiickoit @enepanuu ot 30.12.01 r. Ne 197-D3;
ITocranoBnenne Muntpyzaa PO ot 27.02.1995 r. Ne 11 «O06 yTBepkIeHHUH peKOMEHAALUH 110 MIIaHUPO-
BaHUIO MEPOIIPUATHI 110 OXpaHE TPYAA»;
®enepanbHblif 3akoH 0T 21.12.1994 r. Ne 69-03 «O noxapHoit 6€3011acCHOCTHY;
MeTtoauuecke peKoMeHaluy o pa3paboTKe rocyJapCTBEHHBIX HOPMAaTUBHBIX TPEOOBaHUM OXpaHbl
tpyaa (IlocranoBnenue Muntpyna P® ot 06.04.2001 r. Ne 30);
[Tpuka3z Munuctepcta npocsemienns CCCP ot 10 uronst 1987 r. Ne 127 «O BBeaenuu B aeiictsue [Ipa-
BIJI TEXHUKU O€30MaCHOCTH 11 KabUHEeTOoB (JlabopaTopuil) XMMUH 00111e00pa3oBaTeNbHbIX KO MUHU-
crepctBa npocsenieHus CCCPy;
[IpaBuia TeXHUKH 6€30MAaCHOCTH JIJIsl KAOMHETOB (J1a0opaTopHii) XUMHUH 00111e00pa30BaTENbHBIX KO
Munuctepctsa npocsemienuss CCCP (bronnerens HopmatuBHbIX akToB Munmnpoca CCCP Ne 10, 1987 r.)

7. ®oHJ OLIEHOYHBIX CPEICTB sl IPOBEICHUsI IPOMEKYTOYHOMH ATTeCTALUHN
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oﬁyqammnxca o AUCHMIIJINHE

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

Dopmupyemble KOMIETEHITHH Bun u popma xontpos

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 TPOQeccHo-
HaJIbHOW JIEATENbHOCTH HA OCHOBE 3HAHHWI OCHOBHBIX 3aKO-
HOB MAaT€MaTHYE€CKHX U €CTECTBEHHBIX HAyK C IPUMEHEHH-
eM HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

7.2. Onucanue nmokasarejei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHI M it
HA Pa3/IMYHBIX 3Tanax ux (l)OpMPIpOBaHI/IH, OIMMCaAaHMu e IIKAJ OHCHUBAaHUA

Kpurepun oneHnBaHHA YCTHOIO OTBETA HA KOHTPOJIbHBIC BONPOCHI K3aMeHa (IIPOMeKYyTOY-
HbIil KOHTPOJIb popmupoBanus komnerennun OIIK-1)

«5» (omauyno): — NaH TMOJHBIM, pa3BepHYTHII OTBET Ha IOCTaBJIEHHBIH BOIPOC, MOKAa3aHa COBO-
KYIIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPBITHI OCHOBHBIE MOJO0XKEHHUS TEMBI; B OT-
BETE INPOCIIECKUBAECTCS YETKAsl CTPYKTYypa, JIOTMYECKas I10CJIEN0BATEIbHOCTh, OTpakarollas CYLIHOCTb
pacKpbIBa€MBIX MMOHITUHN, TEOPHA, SIBICHHUA. 3HaHUE 00 00BEKTE NIEMOHCTPUPYETCs Ha (JOHE TIOHUMAHUS
€ro B CUCTEME JIaHHON HaYKHM U MEKIUCLMILUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JINTEPATYPHBIM SI3BIKOM B
TEepMUHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHL;

«4» (xopowto): — NaH NOJHBIN, pa3BEPHYTHIM OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIEJIUTh CYIIECTBEHHBIE U HECYLIECTBEHHbIC MPU3HAKHU, IPUUYNHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JOTHUYEH, U3JI0KEH B TepMUHAX HayKu. OJHAKO AONYLIEHbl HE3HAYUTEIbHBIE OLINOKU
WM HEJJOUYEThI, UCTIPaBICHHbIE OAKAIaBPOM C IOMOUIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro): — TaH HENOJHBINA OTBET, JIOTMKA U IMOCJIEJ0BATEIILHOCTh U3JI0KEHUS
UMEIOT CYUIECTBEHHbIE HapylleHus. JlonmymieHsl rpyObple OMNUOKK IPU OMPEAEIEHUN CYIIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHH, SIBIECHUH, BCIEICTBUE HETIOHUMaHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
IIIECTBEHHBIX NIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE NP O-
sBJICHHUsI 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBokK, KOPPEKIHH;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMeeT JielaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPUBOAMTH MPUMEPHI, TOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/leeT TEPMUHOJIOTMEN, MPOSBISET OTCYTCTBUE JIOTMUHOCTH U
M0CTIeI0BATEIbHOCTH U3JIOKEHHUS, AeTaeT OMUOKH, KOTOPbIE HE MOKET HCIIPaBUTh, AaXKe MPU KOPPEKLIUU
IpernojaBaTesieM, OTKa3bIBA€TCsl OTBEUaTh Ha 3aHATHH.

Kputepun oneHuBaHHMsA ONPOCa yCTHOIO OTBETA 1O TeMe J1a00paTopHOil padoThl (TeKyLIUH
KOHTPOJIb ¢opmupoBanue komnerenuun OITK-1):

«5» (omauuno): onpoc MPOMIEH C MEePBOro pasa; 1aH MOJHbIN, pa3BepHYTHIA OTBET Ha BCe 3ajlaBa-
eMbl€ TPEeIoAaBaTeeM BOMPOCH], T0KAa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydaromuics TpaBUIbHO OT-
BETUJI HA BCE BONPOCHI NP cJlaye KOJUIOKBUYMA, 3HA€T U IIOHUMAET XOJ{ BBIITOJIHEHUSI IPEICTOSALLEH J1a-
O6opaTopHOI pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOH MOMBITKHU; JaH MOJHbIM OTBET Ha BCE 33/1aBaeMbIe Ipe-
M0/1aBaTesIeM BOIPOCHI, TOKA3aHO 3HAHMWE U MOHMMaHHe TeMbl. O0yyaronuiics npu caade KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBUYMA C ITOMOIIBIO MPENOIABATENS, 3HAET U NIOHUMAET XOJ
BBITIOJTHEHUS TIPEACTOsIIeH Ja00opaTopHOil paboThI.

«3» (voosnemsopumenvHo): ONpOC MPOIJIEH ¢ TPeThel MONBITKU; JaHbl OTBETHl Ha MOJIOBUHY 3a-
JlaBaeMbIX IPErnojaBaTesieM BOINPOCOB, MOKA3aHO 3HAHHME OCHOBHBIX TOHSATHUN TEMbl, BBIHECEHHOW Ha
KOJUIOKBUYM. B OTBETE CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH KOHKPETHBIE MPOSBICHUS
0000IIEHHBIX 3HAHUN He mokazaHo OOydvaromuiics Mpu cladye KOJJIOKBUYMa MPaBUIBHO OTBETHUJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MOMpaBOK, KOPPEKLIUY;
CTYJICHT 3HAET X0/ BBIMOJTHEHUS TIPEACTOSIIEH JTabopaTopHOil pabOTHI.
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«2» (neyOoeremeopumenvHo) — 0Oy4aIOMIUNACS HE 3HAET OCHOB TEMBI, HE CITIOCOOEH JieNnaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOIUTH MPUMEPHI, TIOKa3bIBaeT cilaboe BiIaJeHHE MOHOJOTHYECKOW pe-
Ybl0, HE BJIAJICET TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTHYHOCTU U TIOCJIEOBATEILHOCTH H3JI0XKE-
HUSI, JIeaeT OMKMOKH, KOTOPhIC HE MOXKET MCIIPABUTh, NaKe IPU KOPPEKIUH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJarouiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0JIa MPOBEJCHUS IPECTOSIIEH 1a00paTOPHOH pabOTHI.

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

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; 0POpPMIICHHE U COJepIKaTeNIbHAs YacTh oT4eTa 00pas-
IIOBBIE; PadOTa BBIMOJIHEHA CAMOCTOSITEIILHO; MPUCYTCTBYIOT COOCTBEHHBIC O00OOIEHHUS, 3aKITFOUCHHS U
BbIBOIbI. O0y4aromuiicsl MpaBUJIbHO OTBETUII HA BCE BOMIPOCHI MIPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B OPOPMIICHHH OTYETA M €r0 COJACPIKATEILHOW YacTH
HEeT rpyObIX omHOOK; paboTa BHINOIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000O0IICHNS,
3aKIIIOYCHUS U BBIBOJIBI. OOyUYarONIMIACS MPH 3alIUTe OTYECTHBIM MATePHAJIOB TIPABHIBLHO OTBETHII HA BCE
BOIPOCHI C IOMOIIBIO TIPENoJaBaTerIsl.

«3» (yoosnemeopumenvro): paboTa BBIIIOJHEHA ¢ HapyleHHeM rpaduka; B 0pOpMICHHH, COIEP-
KATEIbHON YacTH OTYeTa €CTh HEJOCTATKH; PadOoTa BHIMOIHEHA CaMOCTOSITEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIEe 00001IeHNs. OOyUaroUuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosnemeopumenvro): odopmiieHne pabOThI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HEeTpaBUIIbHBIC BBIBOABI M 00001eHns. O0yJaromuics He CMOT 3alllUTUTh OTYET-
HBIC MaTepHaJIbl M MOSICHUTH MPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 33JaHUS UJIH UHbIE MATEPHAJIbI, HE0OX0AMMbIE /IJIsl OLIEHKH 3Ha-
HMii, YMEHHUI, HABBIKOB M (MJIH) ONbITA AEATEJIbHOCTH, XaPAKTEPU3YIOIIUX 3Talbl (POPMHPOBAHUSA
KOMIIeTeHIHii B Ipolecce 0CBOEHUsI 00Pa30BaTe/bHOI MPOrpaMMbl

Bomnpocel k 3xk3aMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

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

Y 3aKOH DKBHUBAJICHTOB.

CocraBHble YacTu aToMa, X 3apsj U Macca. Y paBHeHue [lnanka.

3. JIBoiicTBeHHas npupoja cBeTta. KopnyckyasipHo-BOIHOBON Tyanu3M. YpaBHeHue ae-bpoiims. Io-
HATHE O KBaHTOBOW MexaHuke. YpaHeHue lllpenunrepa. CoiictBa BosnHOBOM (PpyHKIHMU. COOT-
HOIIIEHHEe HeonpeeneHHocTel [ eiizenoepra.

4. KBaHTOBO-MexaHHuYecKoe OOBSICHEHHE CTpoeHue aToMa. KBaHTOBblE uucia, UX (QU3NYECKUI
cMbIcil. AToMHbIe opouTanu. OgHoanekTpoHHble aroMbl. [Ipunnun IMaynu, npasuwio Xynnaa. Ilo-
CJIEI0BATEIBHOCTh DHEPIeTUYECKUX YPOBHENW B MHOTO3JIEKTPOHHBIX aTOMax.

5. CoBpemenHble popmynupoBku Ilepuoauueckoro 3akoHa. CTpyKTypa NEpUOIUYECKON CHUCTEMBI.
W3MmeHeHne CBOMCTB 3JIEMEHTOB B NEPUOAMYECKOHN cHcTeMe (BEpTUKaJIbHAas U TOPU3OHTAJIbHAS
NEPUOIUYHOCTB).

6. Ileproandeckas cucTeMa U ee CBsi3b CO CTpoeHHeM aToMoB. [IpaBuio Knedkosckoro. s-, p-, d-, u
f- snemeHTHI.

7. Panuycsl aTOMOB M MX U3MEHEHHUE B NepUoAax U noarpynnax. MloHHble paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. MI3MEHEeHHEe KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHMH MO MEPUOIaM U TPYIIIIaM.

8. MHctopust pa3BUTHS JIEKTPOHHBIX MpEACTaBICHUI 0 XuMHuecKkoi cBs3u (Teopust Koccens u Jlbro-
uca). oHHast 1 KOBaJIeHTHAsI CBSI3U.

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

10. MoHHas cBsA3b Kak KpalHHUM ciyyail MOJspHOM KoBaJieHTOH cBsi3u. HeHanpaBieHHOCTh 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.
27.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

KpuBas noreHuumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BasleHTHOCTh aTOMOB 3JIEMEHTOB € O3ULIMHA METO/a BAJICHTHBIX CBA3EH.

Teopust ruOpunuzanun. 3arnoiHeHue THOPUAHBIX OpOHUTANIel HENOJACICHHBIMH TTapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0coOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJICKYJT
N2 u CoHgs; CH4, NH3, H20.

XapaKTepUCTUKN XUMUYECKOM CBS3U: NIMHA U DHEPTUsl, BAJICHTHBIN YIOJL.

JloHOpHO-aKkuenTopHas cBsi3b. BomopoHas cBs3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBneHHbIC pacTBOPHI HEANEKTPOJUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOr0 NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUsI U KpUCTal-
nmu3anuu. Kprockonus v 30yuIHOCKOMIHS.

Teopus anexTponuTrueckoil aAucconuanuu Appenuyca. Poiabs pacTBopuTesns B mpouecce pacraja
ANEKTPOJIUTA HA MOHBL. JIM3JeKTprUecKas MPOHUIIAEMOCTh M MOHU3UPYIOIIAsh CIIOCOOHOCTh pac-
TBOPUTEJISL.

Cnabble U cuibHBIC 3JEKTPOIUTHI. CTEleHb TUCCOLUAUU U €€ CBSA3b C M30TOHUYECKUM K03 du-
LUEHTOM.

3akoH AeicTBUs Macc M pacTBopbl. KoHCTaHTa Aricconuaiiy ciaadbiX AJIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBayibga. BiusHHE OMHOMMEHHOTO MOHA HAa JWCCOLHUAIMIO CIa0OTO AJIEKTPOJIHTA.
CrynenyaTas guccouuarusi.

CocrostHHE 2JIEKTPOIUTOB B pacTBope. VIOHBI 1 HEAUCCOIIMMPOBAHHBIE MOJIEKYIbL. Koaddumment
akTuBHOCTH. [ToHsTHE 00 MOHHOM CHUIJIE pacTBOpA.

HNounnble peakuuu. Y CIOBHS CMEILICHUS MOHHOTO paBHOBecHUs. [Ipon3BeneHne pacTBOPUMOCTH.
DNeKTpoNuTHYECKas AUCCOLUALIMS MOJIEKY BObl. IoHHOE ITpou3BeIeHHE BOBI.

Bonopoansiii mokaszarens. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'maponus. Crenenb rupoiusa, €e 3aBUCMMOCTb OT KOHUEHTpaluu, Temneparypbl. KoHcraHTa
TUIPOJIN3A.

Paznuunsle cinyyaun runpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBAaHUI.

Bakneimme OKHCIUTENN W BOCCTAaHOBUTENIH. VI3MEHEHHME OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX
CBOICTB 3JIEMEHTOB B IEPHOaX U MOArPYIIax.

CocraBieHrne ypaBHEHMH OKUCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Knaccugukanus okxwuc-
JUTENIbHO-BOCCTAHOBUTEIBHBIX peaKIuil. BrluncieHne XuMUYecKUX 3KBUBAJIEHTOB OKUCIUTENS U
BOCCTAaHOBUTEISL.

Bnusinue temmeparypbl, KOHLIEHTPALMKA PEAareHTOB, UX MPHUPOAbI, CPElbl U IPYrUX YCIOBHUM Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpoleccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUAJIOB JJIsl PELIEHHs BOIPOCa O BO3MOXK-
HOCTHU ITPOTEKAHUS PEAKLINH.

TepMmonnHaMuyeckas cucreMa. 3aKOH COXpaHEHUs SHEPTruu. BHYTpeHHsIsI SHEprus U dHTAJIbIINS.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

3axoH ['ecca u cnenctBus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanus. CtaHnapTHbIe cOCTOSHUS BeriecTB. CTaHAapTHas SHTAJIbIUS 00pa3o-
BaHUs U CTOPaHUS.

Makpo- u MukpococtosiHusl. BepositHocTh coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHue SHTPONNY B pa3IMYHBIX MpOIleccax.

[Tonsarue o6 »neprum ['m60ca, ee U3MEHEHUHN KaK MEpbl peakIMOHHON crocoOHocTu. Kpurepuii
COMOIIPOU3BOJIBLHOCTHU IIPOIIECCOB B CUCTEMAX.

OOpatumble 1 HeoOpaTUMBbIE Mpolecchl. | OMOreHHbIe U reTeporeHHble paBHoBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTreHHBIX CHCTEMAaX.

KoHncranTa paBHoBecus. CBsi3b KOHCTaHTBI PAaBHOBECHS CO CTaHIAAPTHBIM M3MEHEHUEM SHEPruu
['uG6ca.

[Tpunuun Jle-Ulatense. BausHue temneparypsl, 1aBIeHUS U KOHLEHTPALMU PEarcHTOB Ha paB-
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ca.

HOBECHE.

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

41. ®axTopsl, BAUSIONINE Ha CKOPOCTh peaklnu. 3aKoH aelicTBus Macc. KoHcTtanTa cCKOpOCTH.

42. MonexyIsipHOCTb U TIOPSIIOK peakiun. [1opsiok HeaneMeHTapHBIX PeaKIIHid.

43. 3aBUCUMOCTbH CKOPOCTH peakuu oT Temmepatypsl. [loHsTHE 00 aKTUBHOM KOMILJIEKCE. DHEPTUs U
SHTPONUS AKTUBALMH.

44. Obuue cBoicTBa pacTBOpOB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Krnaccuduxarus
JIByXKOMITOHEHTHBIX pacTBOpoB. lIporeccsl, conpoBoxaaromue odbpazoBanue pactBopoB. Coib-
BaTaIusl.

45. PaznuyuHble BU/IbI BBIPA)KEHNS KOHLEHTPALMU PAaCTBOPOB U X B3aUMHBIE IEPECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KHUJKOCTAX. 3aKoH [ 'enpu. Brnusinue Ha pacTBOPUMOCTh
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUSA. 3aKOH PacIpeeIcHUs.

47. HoMmeHKIIaTypa U OCHOBHBIE THITbI KOMIUIEKCHBIX coenuHeHuil. Kinaccudukamnus KOMIIEKCOB IO
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

48. DIIeKTPOXUMUYECKUN PsIJT HAMPSDKEHUH MeTauioB. [anpBannueckue anemeHTsl. DJIC raapBaHu-
YECKOT'0 3JIEMEHTA.

49. DAeKTpoNIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. 3akonbl Papanes. [IpakTuueckoe
3HAUEHUE JIEKTPOIIH3a.

50. DiexTponu3 pacIIaBoB U BOAHBIX PACTBOPOB JEKTPOIUTOB.

51. Koppo3sus meramioB. MeToasl 3alUThl OT KOPPO3UU.

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

1. Kakoe KOJMYecTBO BEIIECTBA MOJIEKYI Bojopoa coxepkar 12,04-10% aromos Bogopoaa?
2.Hanmcate  MOJIGKYNISIpHOE, TIOJHOE M COKpAIlEHHOE HOHHOEC  YPaBHEHUS  PEAKIIMU

Fe(OH), + HNO, —
[To nonHoit hopMe COCTaBUTh MOJICKYJISIPHOE YPaBHCHHE:
Pb?" +S% —PbS
3. B monekynspHoii 1 moHHO# Gopme paccmorpeTh ruapon3 NazPO4. YkazaTs cpeny (Kucias,

HeHTpasibHas UM LIeJI0OYHAasT) peaklny.
4.VIOHHO-3JI€KTPOHHBIM METOJIOM OINPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,0 + NaOH —[AI(OH),|* +H,+ ...

5. Ykaxure, u3MeHeHueM kakux mnapamerpoB (T, P, C) MOXXHO cMeCTUTh XUMHYECKOE PaBHOBECHE C
LEJIBI0 YBEIUYECHUS BBIXO/A IIPOLYKTOB PEAKIUU: H,S, +1,. <>S, +2Hl,;AH)0

6. BomopoaHslii anektpos; cpaBHeHus. CTaHIApTHBIN SJIEKTPOIHBIN OTeHIMal. Y paBHeHre HepHeTa.

7. Kakoit 00béM (MJ1) pacTBOpa THAPOKCHIA KaJUsl ¢ MOJISIpHOM KoHUeHTparmei 0,2 Monb/1 TpebyeT-
csa s Hetpanmuzamuu 100 My pacTBOpa CEepHOM KHCIOTHI C MOJISIpHOW KoHIeHTparuein 0,1
MOJIB/11?

Bonpockl k onpocy nmo Tremam J1abopaTOpHbIX padoT (npumepst) (TEKyIIUi KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. JTabopaTopHas pabora Nel
«OrmpeeneHne SKBUBATCHTHON MacChl HEU3BECTHOT'O METAILIIA

1.®opmynupoBKa 3aKOHA COXPaHEHUSI MAacChl M SHEPTMH, €T0 MATEMAaTUYECKOE BBIPAKECHHE.
2.DopMyNIHUpOBKa 3aKOHA COXPAHEHHUS MACCHI.
3.DopMynupoBKa 3aKOHA MTOCTOSTHCTBA COCTABA.
4.DopmynHUpOBKa 3aKOHA KPATHBIX OTHOIICHHIA.
5.@opMynupOBKa 3aKOHA YKBUBAJICHTOB, €0 MATEMAaTHYE€CKOE BHIPAKEHUE.
6.0mpeneneHne MOHATUNA: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJICKYJISIpHAsI Macca, MOJISIpHAsI Mac-
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7.0mpeneneHre MOHATHI: SKBUBAJICHT JJIEMEHTA, MOJISIpHAS Macca SKBUBaJCHTa, GopMylna s
pacuera MOJISIPHON Macchl KBUBAJICHTA 3JIEMEHTA.

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

9.®opmynbl 1S 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 MPU HOPMAJBLHBIX YCIOBHAX (H.y.). [IpuBecTn 3HaueHus
JaBJIEHUA U TemnepaTypsl 1pu H.y. B cuctemax CU u CI'CE.

13.MareMaTruueckoe BEIpaKEHHE 00hETMHEHHOTO ra30Boro 3akoHa (ypaBHeHus Knanelipona).

14.Maremarudeckas 3anuch ypaBHeHUs: MeHieneeBa — Kianeiipona.

15.1lonsiTHE MapUHAIBHOTO JABJICHUS Ta3a. 3aKOH MapiuaibHbIX JdaBjieHul [lanbToHa.

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r sToro BemectBa nomydeHo 0,556 T okcuaa
Meau(Il). Beraucnure MaccoByro JTOJTFO MEAM B BEHIECTBE U HAHUTE €ro opMyIy.

Pa3nean 1. rema: 1.3. JlabopaTopnas padora No2
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX COSAUHEHUN. XUMUs 351eMeHTOB. CBOWMCTBA BaXKHEHMILINX CO-

€ IUHEHUIN)
101 R

44
2.Hepe‘lI/ICHI/ITC CHUMBOJIBI 3JICMCHTOB, Ha3bIBACMbIX IICIIOYHBIC 3JICMCHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMbBIX TAJIOTCHAMM.

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

5.Kakue ayeMeHThI Ha3bIBAIOT HeMeTalamu. [IpuBenuTe Bce MCKITIOUEHUS U3 CHOPMYITUPOBAH-
HOT'0 MpaBuJa.

6.Kakue anmeMeHThl Ha3bIBAIOT MeTauiaMu. [IpuBeauTe Bce UCKITIOUEHUS U3 CHOPMYIUPOBAHHOTO
MpaBuIa.

7. Jaiite onpeneneHune okcunoB. KakoBa creneHb OKHUCIEHHUS O0Opa3yIOLIEro OKCHJ 3JEMEHTa B
HIOKe npuBeaeHHbIX okcuaax: Cro07, TiO2, H202, KO2? HazoBuTe 3TH OKCHIBI, IPUBEIUTE MX rpadude-
ckue (popMyIbL.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJIEOOPa3yHIIUX OKCHJIOB.
[IpuBenuTe Mo 1Ba MpUMepa KaXI0To TUMa okcuaoB. [IpuBeaure ux rpaduueckue GopMyIbl.

9.[aliTe onpeneneHne OCHOBAHUW C TOYKHM 3PEHUS TEOPHUM AIIEKTPOIUTHUYECKON AMCCOLMALIMH.
Uto Ha3bIBaeTCS KMCIOTHOCTRIO OCHOBaHMM? Kakue ocHOBaHMS HA3BIBAIOTCS IIEJIOYaMU?

10.daiiTe onpeneneHne KUCIOT C TOYKH 3PEHUSI TEOPUU DIEKTPOIUTUUECKON auccoruanuu. Yro
Ha3bIBACTCSI OCHOBHOCTHIO KUCIOT? [IpuBenure mo ogHOMY MpUMEPY KHUCIOPOICOAEPKAIIMX U OECKHUC-
JIOPOAHBIX KUCIIOT, IalTE€ UX CUCTEMATHYECKOE U TPAJUIIMOHHOE Ha3BaHUS.

11./laliTe onpenerieHNE CPEIHUX COJIEH C TOUKHU 3PEHUS TEOPHUH DJIEKTPOJUTUYECKON TUCCOLHa-
uud. Yem oTiInyaroTcst OT HUX KUCJIbIe U OCHOBHBIE conn? [IpuBeanTe no aBa mpumepa KUCIbIX U OCHOB-
HBIX coJjiell, Ha3oBuTe ux. [IpuBenure ux rpadpuyueckue GopMybl.

12.aiiTu onpeneneHre IBOMHBIX U CMEHIaHHBIX cosieid. [IpuBenuTe mo 1Ba mpuMmepa Kaxaoro
THIIA 3TUX CcoJiel U HazoBUTe uX. [IpuBeaute ux rpadudeckue Gopmybl.

13.JTaliTe onpenenenue mMoHATHs rpaduueckoit popmynsl coenunenus. [Ipuenure rpadpudeckue
dopmyiel coequaenuit: VOSSO, CrOHSO3, HBrOz, CaHPO4. K kakuMm kiaccaMm OTHOCSTCS 9TH COCIIH-
HEHUsI, TalTe UX TPAJUIIMOHHbIE HA3BAHUS.

14./laliTe onpeaeneHue NOHATHS CTETIEHb OKUCIIEHUS AJIEMEHTa B coeAuHeHnH. Paccunraiite cre-
MeHr OKUCIIeHus 2eMeHToB B coemuuennsx KoCro07, HaPOs, SiOs%, Cr2(S0a)3, naiite ux TpaauIMOH-
HbIE Ha3BaHUA.

15.Metadocdopras u oprodhochopHasi KUCIOTH — Ha YTO YKA3bIBAIOT UCTIOIb30BAHHBIC IPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMysbl STUX KUCIOT.

16.IlpuBenute oObIuHBIC U rpadrueckre GOPMyITBI XJIOPCOACPKAIIUK KUCIOT, COOTBETCTBYIOIIUX
CIEAYIOIIUM CTEIMEHSIM OKucIeHus xjiopa: -1, +1, +3, +5, +7. [IpuBeaute TpaJUIIMOHHBIE HA3BAHUS THX
KUCIOT. Ha 4To yKka3pIBalOT UCIOJIb30BAaHHBIE B HA3BAHUSIX OKOHYAHUS?

1.IToustue xuMmuueckuii demenT. YTo 03HAYaeT 3aIich u?
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17. CocTtaBbTe MOJIEKYJISIPHBIE U MOHHBIE YpPaBHEHHS PEaKLUil, C IOMOIIBI0 KOTOPBIX MOXKHO
OCYILECTBUTH CIIEAYIOIINE IPEBPALLICHUS:

S—S502—>S03—>H>S04—~CrOHSOs—Na;SOs—>NaHSO4

18. Ha3zoBuTe KOMIUIEKCHBIE COEIMHEHMS. YKaXUTE 3aps]] KOMIIJIEKCHOIO MOHA, CTENIEHb OKHCIIe-
HUS ¥ KOOPAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa30BaTes, a TAK)Ke IEHTAaTHOCTD JINTaHJIOB.

Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH)2(H20)2]

19.3anummre ypaBHEHHE peakiiy B MOJICKY/IsipHOM U HoHHOM Bujie: Cr(SO4)3 + BaClo—

Pa3nen 2. rema: 2.1. JlabopaTopnast pabota Ne3
«CtpoeHre aToMa U IepHOANIecKas CHCTeMa XUMUYeckux anemMenToB J[.M.MenneneeBay»

1.Mogens bopa crpoenust atroma. [Tocrosinnas Punbepra, ee uncienHoe 3Ha4eHUeE.

2.IlonsiTe opOUTAIIB.

3.®Du3nYeCKUil CMBICI U 3HAYCHHUSI, IPUHUMAEMbI€ IJIABHBIM KBAHTOBBIM YHCIIOM.

4.Du3nueckuii CMbICT ¥ 3HAYCHHU S, TPUHUMaEMble OpOUTAIBHBIM KBAHTOBBIM YHCIIOM.

5.Bun 35eKTpoHHBIX 00JaKOB (OpOuTael) 1 COOTBETCTBUE MEX]y YUCICHHBIMU U OyKBEHHBIMHU
0003HAYEHUSIMH OPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.DU3NYECKUN CMBICIT M 3HAYEHUs, IPUHUMAEMbIE MAarHUTHBIM KBAHTOBBIM YHCJIOM. CBSI3b 3THX
3HAa4YEeHUH U yKcia S-, P-, d- u f-opouraneii.

7.DOU3NYECKUN CMBICIT U 3HAYCHHUSI, IPUHUMAEMbIE€ CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YclioBHAs 3aMUCh YHEPTeTUYECKOM TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3UIECKHI CMBICT IPUHIIATIA MUHUMYMa YHEPTHH.

10.®@opmynupoBka u ¢puznuecKkuid cmbica npuHiuna [laymnu.

11.®opmynupoBKa u HU3HYECKHIA CMBICI MTpaBuUia XyH/a.

12.®opmynuposka npasuia KiaeukoBckoro.

13.Yto Ha3pIiBaeTCa AJIEKTPOHHOW KOoHpurypamueit aroma? [lpuBenurte MOJHYIO 3JIEKTPOHHYIO
KOH(MUTYpaIHio aToMa dJIeMeHTa ¢ 3apsaoM sapa S1.

14.PaccunraiiTe MAKCHMAJIbHOE YHCIIO JIEKTPOHOB, KOTOPBIE MOT'YT HaxX0uThcs Ha 3P u 5f opoOu-
TasX.

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

16.0npenenenve u GuU3HMUECKU CMBICT MOHATHI: 3(QPEKTUBHBIN 3aps sapa, MOCTOSHHAS dKpa-
HUPOBAHUS.

17.IlonsiTusa paguyca atoma u MoHa. Kak u3MeHsieTcst painyc 4aCTHIbI PU MEPEX0JIe: aTOM — €Tr0
MOJIOKUTEIBHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?

18.Kak 1 nouemy U3MEHSIOTCS paAuyChl aTOMOB IIPHU MEPEMENIEHUH BJIOJIb IIEPUOJIA CIeBa HaIpa-
BO U IIPH MEPEMEIIEHNN CBEPXY BHHU3 BJIOJIb TJIABHBIX U MOOOYHBIX MOATPYII?

19.0npenenenre NOHATHS HEPTUsl MOHU3ALMH, €IUHULIBI €€ U3MEPEHUs U XapakTep €€ U3MEHe-
HUS B IEpUOJaX U TPYyIax.

20. OmpeneneHue MOHSATHUS YHEPTUS CPOJCTBA K DIEKTPOHY, SAUHUIIBI €€ U3MEPEHHUs U XapaKTep
€e U3MEHEHMsI B IEpUOJIaX U IPyIIax.

21.ITonsiTve 1 GU3NYECKUI CMBICT AJNEKTPOOTPHUIIATEILHOCTH 3JeMEHTOB 1o Mannukeny. Enqunu-
I[bl €€ U3MEPEHMSI U XapaKTep U3MEHEHHS B MIEpUoIax U rpymmnax.

22.0OTHOCUTENBHBIE ANEKTPOOTpULATENBHOCTH 1O [lOMMHTY: Kak OIEHUBAIOTCA M 3aKOHOMEPHO-
CTH U3MCHCHHS UX 3HAYCHHH B TIEPHOJIaX U TPYIIAX.

23. Hanummre >neKTpoHHBIE (OPMYIIBI TPUBEACHHBIX HIDKE HOHOB. K ceMelCTBY KakuXx dJeMeH-
TOB OTHOCSITCS aTOMBI 3THX HoHOB? Sn*, Mn?*, Cu®*, Cr¥*, S%.

Pa3nen 3. BrejieHre B TEOpHI0O XUMHUYECKHX TPOIIECCOB
(Tema: 3.1. DHepreTuka XUMHYECKUX MPOLIECCOB.)
1.Omnpenenenuie MOHATHS TEIJIOBOM 3PHEKT peaKiiH.
2.IlepBblii 3aK0H (Hayasio0) TEPMOAMHAMUKY, €T0 MAaTEMAaTHUECKOE BhIpaAKEHHE U 3aITUCh JJISl U30-
OapHBIX IPOILIECCOB.
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3.0npeneneHnue N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IpoleccoB. Monupukaum 3anucu
MaTEeMaTHYeCKOro BhIpaXKeHHsl 1-To Hauana TepMOJUHAMHUKYU B 3THX TPEX CIydasx.

4.JlaiiTe ompeneneHue SHTANBINHU, SHAO- U IK30TEPMHUECKUX MporeccoB. OOBICHUTE B3aUMO-
CBs3b 0003HaUCHMI Ter1oBoro 3¢ dexkra Q u AH.

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

6.0npeneneHre MOHATHS AHTAJIBIIMUA O0pa30BaHMSA, CIUHHIIBI U3MEPEHUS. 3HAUCHHS SHTAIBITHNA
00pa30BaHMs MPOCTHIX BEUIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTtemaTndeckoe BbIpaKEHHE CIEACTBUA U3 3akoHa ['ecca.

8.0nucanue MOHATHUS SHTPOIIUU CUCTEMBbI, €TUHUIIBI U3MEPEHHUSI.

9.MaremaTtnueckast (popmyiia ajsi pacueTa U3MEHEHHs SHTPOIIHUHU B MPOLIECCE PEAKIIHH.

10.0Onpenenenne MoHATHS U300apHO-MU30TEPMHUUECKOTO MOTEHIMANA peakiuu (3Hepruu ['nbd06ca).
Yro oTpakaeT BenuunHa sHeprun [ 166ca?

11.0npenenenne NOHATHS CTaHIApTHOW »Hepruu ['mb66ca oOpazoBaHMs, eAMHUIIEI 00pa30BaHMS.
3Ha4yeHus CTaHJapTHBIX YHepruii I m60ca oOpa3zoBaHUs MPOCTHIX BEIIECTB?

12.Maremarudeckas popmyia Jisl pacuera U3MEHEHHUSI U300apHO-U30TEPMUUECKOI0 OTEHIIMAaIa
B IIPOIIECCE PEAKIUH.

13.CooTHolIeHUsT MEXY SHTAJIBIUIHHBIM U SHTPONUUHBIM (PAaKTOpaMU U HANpaBICHHUE MMPOTEKa-
HUSI XUMUYECKOUN pEaKLIH.

14.ITonarue TepmonnHamudeckor ¢pynkuun. Ilepeuricnute u3Bectole Bam TepMoanHaMuyeckue
byHKIHN.

15.Beruancnure TermioBoi 3 dext peaknuu BoccranoBieHus 80 r Fe2O3 anroMuHuEM.

16.B03MOKHO 11 TIPH CTAaHAAPTHBIX YCIOBUAX MoydeHue aHwimHA 1o peakmuu NH3zr + CeHegr)
= CeHsNH2) + Ho)?

3amaHus 1Js J1aG0PaATOPHBIX PadoT (TEKYyIHil KOHTPOJIb, IPUMEPHI)
®parmenT K Teme 4.1 «KOKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIMU»

3ananue 1. McciaenoBanne OKUCIUTEIbHBIX CBOHCTB MEPMAHIaHATA KaJUs B KHCJIOi cpeje.
Jns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUMTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIMAIA
CIIEIYIOIICH OKUCIIUTEITbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnOs + 8H* + 5" = Mn?* + 4H.0,

ecu xoHnenTpamus MnOs 1 Mn?*, a Takske Temmepartypa ¥ JaBjieHHe COOTBETCTBYIOT CTAHIAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAUEHUE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTAaHIAPTHBIM U JIETAOT BbI-
BOJ O BIIMSIHUM CPEZIbl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHIaHAT-NOHOB.

CTposT TpaduK 3aBUCHMOCTH OKHCIUTENbHOro noTennuana MnOs/Mn?* ot pH cpenst. [lpu xakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNOy4™ nonamu:

I, Br, CI"? IToka3siBaroT 3Tu 00acTH Ha rpaduke.

3aganue 2. BoccraHoB/IeHHe NEepPMAaHIaHaTa KAaJIWs B Pa3JIMYHBIX CpeAax.

B 1pu otnenbHble IPOOUPKU ¢ PaCTBOPOM NEpMaHraHaTa Kajius 100aBIIsAIOT pa30aBIECHHYIO CEPHYIO
KHCJIOTY, Takoil ke 00beM BOJbl U KOHIIEHTPUPOBAHHBIN pacTBOpP LIENOYH. 3aTe€M B KXY U3 MPoOHU-
POK MPHOABIISIOT CBEXKEIIPUTOTOBICHHBIN pacTBOp cyiabduta HaTpusi NaSOs. [{ns oObsicHeHUsT HaOITO-
JIAEMOTO UMEIOT BBHJLY, UTO B KHCIIOH cpeae obpasyiotcss nousl Mn?*, B HeliTpanbHoii - MNO, 1 B cuib-
HOIIenoyHoi cpene - uonsl MnOs%. TTomb3ysCh MOHHO-3IEKTPOHHBIM METOOM, COCTABISIOT TIONHBIE
YPaBHEHUS peaKLuil.

Ha ocHoBaHWY BBIYMCICHHBIX TSI BceX peakiuii 3HaueHnit DJIC nenaroT BEIBOJ 00 OKUCITUTEIBHON
CIOCOOHOCTH MEepPMaHTaHaTa Kajus B KHCJION, HEUTPAIbHOM U IIET0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHC/JIMTEIbHO-BOCCTAHOBUTE/ILHOM pPeaKIuu.
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Jns 3agaHHON mapbl BEIECTB (B COOTBETCTBMM C WHJMBUYaJbHBIM BAapUAaHTOM) ONPENEINIAIOT
OKHCIIUTENb U BOCCTAHOBUTENb, pacCUUTHIBAIOT DJC 11l cCTaHIApTHBIX YCIOBUM M OLIEHUBAIOT BO3MOX-
HOCTBb CaMOHp0H3BOHLHOFO HpOTeKaHI/ISI peaKLII/II/I MG)KIIy HHUMMU.

[TpoBonsaT nanHyro peakiuro. OTMEHar0T HAOII01aeMbIe SBIICHHUS.

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

3ananue 4. CpaBHeHMe OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

I[JISI 3aJaHHOI'0 BCIIIECCTBA (B COOTBECTCTBUHU C I/IHI[I/IBI/IIIyaJIBHbIM BapI/IaHTOM) OHpCI[eJISIIOT CTCIICHU
OKHMCJICHMSI aTOMOB M OTMEYAaIOT, OKMCJIUTEJIEM HIM BOCCTAHOBHUTEJIIEM MOXET OBITH ITO BEIIECTBO B
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/ISIX. HpI/I HGO6XOI[I/IMOCTI/I I/ICHOHBSyIOT 3HAYCHUA CTaHI[apT-
HBIX 3JIEKTPOJIHBIX MOTCHIIUAJIOB.

W3 npuBeAEHHOr0 CHHMCKAa PEaKTHBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOT'YT B3aUMOIEHCTBO-
BaTh C 3aJJaHHBIM BEIIECTBOM.

yK%BIBaIOT B npeﬂnonaraeMHx peaKumlx OKHUCIHUTCIIb U BOCCTAHOBUTCIIb, paCC‘II/ITBIBaIOT QI[C

AJI1 CTaHAAPTHBIX YCHOBHﬁ. HpOBOI[fIT p€aKknun, OTMCHAOT Ha6J'IIO,Z[aeMBIe SABJICHUS.
HOJIB3ySICB HOHHO-3JICKTPOHHBIM METOA0OM, COCTABJIAIOT ITOJHBIC YPABHCHHUA peaKI_[I/If/'I.

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

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHIMN

Ornenka

IlosscHenus

Bricokuit

«5»
(oTIIMYHO)

Teoperudeckoe conepkaHre Kypca OCBOCHO MOJHOCTBIO,
BCE TIPEyCMOTPEHHBIC MPOTrpaMMOii 00ydeHUs yueOHbIC 3aaHs
BBIMOJIHCHBI.

OOyuaromuiicss AeMOHCTPUPYET CIIOCOOHOCTH peliaTh TH-
MOBBIC 3aJ1a4i POPECCHOHATIBLHOMN JIEATEIILHOCTH Ha OCHOBE 3Ha-
HUII OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBCHHEBIX HayK C
NpUMEHEHHEM HH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
THH.

bazosriit

«dy
(xopor1o)

Teoperndeckoe coaepkaHue Kypca OCBOSHO TOJHOCTBIO,
BCE TIPEyCMOTPEHHBIC MPOrpaMMOii 00ydeHUsT yueOHbIC 3aaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OO6yuaromuiicst cnocoOeH pemarh TUIIOBBIE 3a/1a4K podec-
CHOHAJIBHOM /I€ATEIbHOCTH HAa OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB
MAaTEMAaTUYCCKHUX U CCTCCTBCHHBIX HAYK C IMPUMCHCHHUEM I/IH(l)Op-
MaIlMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

[Toporosslii

«3»
(ynoBnerBopu-
TEJHHO)

Teopetnueckoe coaepkKaHHE Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX NMpOrpaMMoi o0ydeHus yd4eo-
HBIX 33JJaHUH BBIIIOJHEHO, B HUX UMEIOTCS OIINOKH.

OOyuaromuiics MOKeT MO pyKOBOJICTBOM peIllaTh TUIIOBbIE
3aa4M MpoQecCUOHANBbHOMN AESITEIbHOCTH Ha OCHOBE 3HAHUU OC-
HOBHBIX 3aKOHOB MAaTE€MAaTHYECKHX M €CTECTBEHHBIX HAyK C IIpH-
MEHEHHEM MH()OPMaIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

Huskuit

«2»
(HEey1OBIETBO-
PHUTENBHO)

Teoperuueckoe cojepxkaHue Kypca HE OCBOEHO, OOJbIINH-
CTBO TPETyCMOTPEHHBIX MpOrpamMmon oOydeHHs y4yeOHBIX 3aja-
HUN 700 HE BBIMOIHEHBI, TUOO coAepk ar TpyOble OLUIUOKU; J0-
TIOJTHUTENIbHAS CaMOCTOSITENIbHAsE padoTa HaJg MaTepualioM He
npuBeia K KaKoMy-IuM00 3HaYUTEIbHOMY IMOBBIIICHUIO KadecTBa
BBITTOJTHEHHSI YUE€OHBIX 3aaHUH.

OOyuaromuiics He CIIOCOOEH pelaTh TUIOBBIE 3aa4u Ipo-
(eccnoHambHON NESTETFHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3a-
KOHOB MaTe€MaTW4YeCKMX W €CTECTBEHHBIX HAyK C IPUMEHEHHEM
MH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH.
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8. Meronnyeckue yKa3aHus 1JIsl CAMOCTOSITEJIbHOM PadoThl 00y4ar0IUXCs

CaMocTosiTenbHast paboTa CriocoOCTBYET 3aKPEIICHHIO HABBIKOB pabOThI ¢ Y4eOHOM U Hay4HOI JIH-
TepaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHalia, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B IPO(HECCHOHATIBHON S TEIbHOCTH.

CamocrosaTrenbHas paboTa BBIMOTHAETCS BO BHEAYTUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHUI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsi, HO 0€3 ero HeloCPeCTBEHHOI0 yyacTus (IIpu 4acTHY-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIISAIONIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIOUYAIOT B CeOs1 U3yye-
HUEe y4yeOHOHM, HAyYHOH M METOJIMYECKOW JUTepaTyphl, MaTEpUaIoOB MEPUOTUUECKUX U3JIaHUM C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIIMANIBHOM, CTATUCTUYECKOH, MEPUOIUYECKON W HaydyHOU MH(OpMa-
LUH.

B mporiecce nzydeHus IMCIUILINHBL «XUMEs» O0akanaBpamu HamnpasieHus 35.03.02 «Texnomorus
JIECO3arOTOBUTENBHBIX U JIepeBONepepadaThIBAIOIIUX MPOU3BOACTB (Mpoduuib — Ju3aliH M TEXHOIOTHUs
U3JIEIUH U3 IPEBECUHBI) OCHOBHBIMU BUOAMU CAMOCMOAMENLHOU pabomyl SIBISIIOTCS:

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

OTBETCTBYIOILIUX 3aJaHUN;

- caMOCTOsITeIbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW TUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUYECKUM ILJIAHOM;

- IOJArOTOBKA K IK3aMEHY.

Ha 3aHATHAX JIEKHMOHHOTO THUIA IMPENOoJaBaTeNlb U3JaracT M pas3bsCHIET OCHOBHBIC, Hamboee
CIIO’KHBIE TTOHSATHUSL TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUECKHUE MPOOJIeMBbI, JaeT
PEKOMEHIallii Ha BBIIIOJIHEHUE CAMOCTOSITEIbHON paObOTHI.

B xope nekuuii 00y4aromumMes peKOMEeHIyeTCs:

- BECTH KOHCIIEKTHPOBaHUE Y4eOHOTO MaTepHaa;

- oOpamaTh BHUMaHUE Ha ONpeAeNeHUs MOHITHI, (POPMYITHPOBKU 3aKOHOB M KX MAaTeMaTUYECKOE
BBIPAKEHUE, MOJIOKEHHS], PACKPBIBAIOIINE CONEPKAHUE TE€X WJIM MHBIX SBJICHHUI U MPOLIECCOB, HAYUHbIE
BBIBOJIbI M TPAKTUYECKUE PEKOMEHAALNH 10 UX TIPUMEHEHUIO;

- 33/1aBaTh MPEINO/aBATEII0 YTOUHSIOIINE BOMPOCHI C IIEJIbI0 YSACHEHUS! TEOPETHUYECKHUX IOJI0XKe-
HUH, pa3pelIeHns CIOPHBIX CUTYalUil.

B pabounx KoHcHeKTax jKeJaTesIbHO OCTABJIATH MOJS, HA KOTOPHIX BO BHEAYJUTOPHOE BpPEMS
MOJKHO CZENaTh MOMETKHU U3 Yy4eOHO-METOINYECKOro oOecredyeHus Uil CaMOCTOATENbHOM paboThl 00y-
YarOIIMUXCS, JOMOJIHAIOIIEr0 MaTepHhal MPOCIyIIaHHOW JIEKIIMH, a TAaKKe MOMETKH, MOJYEpKHUBAIOIINe
0c00y10 BaKHOCTh T€X MJIM HUHBIX TEOPETHUUECKUX MOJIOKEHUH.

Jlns ycrenmHoro oBia/ieHus KypcoM HE0O0X0AMMO MOCEIIaTh BCe JIEKIMH, TaK KaK TeMaTUYeCKUu
MaTepHall B3aMMOCBsI3aH MKy co0oil. B ciyuasx mpormycka 3aHATHS CTYI€HTY HEOOXOAUMO CaMOCTOs-
TEIbHO U3YYUTh MaTepuall U OTBETUTh Ha KOHTPOJIbHBIE BOIPOCH IO MPOMYIIEHHOW TEME BO BpeMs MH-
JUBUTyaJIbHBIX KOHCYJIbTALIMI.

JlaGopaTopHbie 3aHATUS — 9TO aKTUBHAas (hopma yuebHoro mnporiecca. [Ipu moaroroske k y1adbopa-
TOPHBIM 3aHATUAM OOyyaromeMycs HeoOXOIUMO M3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J10-
MIOJIHUTENBHON JIUTEPATypOi, y4ecTb PEKOMEHJAINK MpenoaaBaress. TeMbl TEOPETUUECKOTO CojepxKa-
HUS TIPEAINOJaralT JAUCKYCCUOHHBIM XapakTep oOcCyxJeHus. bosbmas yacTh TeM JUCHMIUIMHBI HOCHUT
MPaKTUYECKUM XapakTep, T.€. MPEeIojaraeT BHIIOJHEHHE J1a0OpaTOPHBIX 3aJlaHUl U pellleHue 3ajad,
aHaJIN3 MIPAKTUYECKUX CUTYALUH.

BaxHoil 4acTbio caMOCTOSATENbHOM palbOoThl SBNIAETCS YTEHHE y4eOHOM M HAy4dHOM JHUTepaTyphbl.
OcHoBHas (yHKIMS YI€OHUKOB — OPUEHTHPOBATh CTYAEHTA B CUCTEME 3HAHHM, YMEHUI U HaBBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHENMAIMCTaMU 110 JAHHON TUCLUIUINHE.

Omnpoc no Teme J1abopaTopHON pabOThI MPEACTaBIsIET COOOM OTBETHI HA MOCTABJICHHbBIE BOMPOCHI
nepes J1abopaTopHOM paboToN M mocie € BBIONHeHHS. M3mokeHne B MMCbMEHHOM BHUJIE PE3YJIbTaTOB
JKCIIEPUMEHTA U TEOPETUYECKOT0 aHAIM3a WM PEUIEHHE 3a7aduu Mo onpeneneHHol teme. CoaepxaHue
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WH/IMBUYAJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKaIaBpoB
II0 OCHOBHBIM BOITPOCaM Kypca. Y POBEHB BBIIIOJHEHUS MIO3BOJIAET IIPENOAABATEISAIM CyIUTh O XOA€E CaMo-
CTOSITENIbHOU PabOThI OaKalaBPOB B MEKCECCHOHHBIH MEPHO M O CTENEHH UX MOATOTOBKHU K DK3aMEHY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YEHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYPHI,

- N3y4YCHHE KOHCIIEKTOB JICKIIH;

- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCaX;

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

JUisl yCIIeIHOro OBJIQAICHUS TUCLMIIIIMHOM MCIIONIBb3YIOTCS ClIeAYIoIHe HH()OPMAIIMIOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JISKIMH HCHONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAWThI, HUCIOIB30BAHUE BHICOMATCPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS IO JUCLUIUIMHE MPOBOAITCS B CHELUAIN3UPOBAHHOW yueOHOU
ayJAUTOPUH.

JlaGoparopHble 3aHATUS [0 AUCLUILUIMHE MPOBOJATCS C MCIOJB30BAHUE PAa3IMUHOrO J1abopaTop-
HOro 00OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTum oOydaromuiics 3Ha-
KOMUTCSI € (U3UKO-XMMHMUYECKMMH METOJIaMU aHaiu3a OOBEKTOB OKpY’KaloIIel cpelbl, padoToi u
YCTPOICTBOM IIbLJI€ Ia3004MCTHOTO 000PYIOBaHMS M PUOOPOB, UCIIOJIb3YEMbIX MPH MCCIEI0BAaHUU 00b-
€KTOB OKPYKAIOIIEH Cpe/bl, YUUTCS TOTOBUThH CTaHAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOUHBIE Ipadu-
KU U T.II.

B mnpouecce u3ydeHMs] NUCHUIUIMHBI YYEOHBIMU LENISMM SIBISIFOTCS MEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIMIAX PabOThI ¢ JOKYMEHTaMH (KapThl, IUIAHBI,
CXEMBbI, PErJIaMEHThl), €€ YCBOEHHUE, 3allOMUHAHKE, @ TaKK€ CTPYKTYpPUPOBAHHUE MOJIYYEHHbIX 3HAHUU U
pa3BUTHE UHTEIJICKTYAJIbHBIX YMEHUN, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITEIbHOCTH PEIPOAYKTUBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIIEKTYaJbHBIX YMEHUH JIOCTUralOTCSl Y3HaBaHUE
paHee YCBOEHHOI'O MaTepuasia B HOBBIX CHUTYAIUsX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaIUsIX.

JUist MOCTHMXKEHUs ATHUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TpaJMLMOHHBIE MH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUH OOyYEHHUS C yYETOM pa3jIM4HOI0 COYETaHMs MacCUBHBIX (opM (JIeKuus, Jia-
00opaTopHOE 3aHATHE, KOHCYJIbTAIU, CAMOCTOSATENbHAs paboTa) U PENPOIYKTUBHBIX METOJIOB 00y4eHUs
(moBecTBOBATENILHOE U3JI0XKEHHE YueOHON MHpOpMAIK, 00bSICHUTENbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U J1ab0paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIIOJHEHHE KeHC-3aJaHui, pacueT 3K00H03aIUTHO-
ro o00opy0BaHus).

VYHuBepcuteT obecredeH HeoOXOIUMbIM KOMIUIEKTOM JIMLEH3UOHHOTO MPOTrpaMMHOro olecreye-
HUSI:

®  CeMelCTBO KOMMEPUYECKHX OINEpallMOHHBIX cucTeM cemerictBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpaMMHas cucTeMma JUisi OOHapyKeHUs! TEKCTOBBIX 3aMMCTBOBAaHMI B y4eOHBIX M Hay4YHbBIX
pabotax «AHturaruat.BY3y;

®  IByX- M TPEXMEpHAas CUCTEMAa aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBaHUsA U yepueHus AutoCAD.

10. Onucanue MaTepuAIbLHO-TEXHUYECKOMH 0a3bl, HEOOXO0IMMO¥ /151 OCylIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cuTeTa Ui MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, Ja00pAaTOPHBIX 3aHATUH, TPYIIOBBIX U UHAUBUIY-
AIbHBIX KOHCYJIbTAIlMM, TEKYLIErO KOHTPOJIS U MMPOMEXKYTOYHOU aTTecTanuu. Bee aynuropun yKOMILIEK-
TOBaHbl CHEUHATU3UPOBAHHOW MEOENbI0 M TEXHMUYECKMMM CpEACTBAMH OOYUYeHHs, CIy>KalluMHU JUis
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npencTaBicHuss y4eOHOU uHpopMaruu Oonbinoil aygurtopuu. [Ipu HeoOXomuMOCTH O00yYarOIIUMCS
MpeJIaraloTcss Habopsl TEMOHCTPAIMOHHOTO 000PYIOBaHUS U YYECOHO-HATIISAHBIX MOCOOMIA, oOecrieqn-
BAaIOIIME TEMATUYECKUE WILTIOCTPALIHH.
CamocrosTenbHas padoTa 00y4alOUIMXCsl BBIOJIHICTCS B CICIAATM3UPOBAHHON ayJAMTOPUH, KO-

Topas o0opyaoBaHa y4eOHOH MeOeIbl0, KOMIIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetn «MHTEpHET» U 0OECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomMernienue uist XpaHeHHS U IPOPHIAKTHYECKOTO 00CITY>)KUBAHHS Y4eOHOTO 000pYyI0BaHUSI.

TpeboBaHus K ayTHTOPHSIM

HanmeHoBaHMe CICUATBHBIX TTOMEIICHHUI OCHAIIICHHOCTD CIEIHUATbHBIX TTOMEIICHHIA
Y TIOMETIEHHH Il CAMOCTOSITEIbHOU pabOTHhI Y TIOMEIIEHHUH JUIsl CAMOCTOSITEIIbHOU PabOTHI
Croubl, CTynbsI, paboyee MECTO, OCHAIIEHHOE
KOMITHIOTEPOM C BBIXOJIOM B CETh MIHTEpHET U
INEKTPOHHYI0 WH(OPMAMOHHYIO 00pa3oBa-
TEJIILHYIO Cpely, a TakXke: dKpaH, MPOEKTOp,
MapKepHas JOCKa, 2 CTeUlaka MJis KHWUT,

Ilomemienue s JIGKUMOHHBIX M IPAKTHYECKHUX
3aHATHH, TPYNIOBBIX M HWHAWBUIYAIBHBIX KOH-
CyJIbTAlMM, TEKYyIEH U MPOMEXKYTOYHOU arrecra-

HH: CTEHJI OXPaHbI TpyJa U TEXHUKU Oe30IacHO-
CTH.

[Tomenenue 15 1abOPaTOPHBIX 3aHATUI YyeOnas mabopartopusi

[Tomerenust y1st CaMOCTOSATEIBLHOM paOOTHI Crousbl, CcTynbs, 3KpaH, npoekTtop. Paboune

MecTa CTYJICHTOB, OCHAILIICHBI KOMITbIOTEpaMHU
C BBIXOJOM B CCTh I/IHTepHeT H DJICKTPOHHYIO
MH(POPMAIMOHHYIO 00pa30BaTEIIbHYIO CPELY.
[Tomemenue s XpaHeHUs: ¥ TPOPIIIAKTHYECKO- | PacxonHble mMaTepualibl Il peMOHTa U 00-
ro 00CITy)KUBaHHSI YU€OHOTO 000PYIOBaAHHUSI CIIy’)KUBaHUS TEXHUKU. MecTa sl XpaHeHHS
000pyI0BaHUS
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