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1. O0mue noJioKeHus

Jucnuminaa «XuMHsD» OTHOCUTCS K 00s3aTEIIbHON YacTH Y4eOHOTO TIaHa, BXOSIIETO B COCTaB
oOpasoBarenbHOM ITporpamMmsl Beiciiero oopa3zoBanus 35.03.10 «JlanamadrHas apxurekTypay (mpoduiib
— JlanamadTHOE CTPOHUTENBCTBO).

HopmaTtuBHO-MeTOmMuecKkor 06a30it 1y1s pa3paboTku pabodeil mporpaMMbl YICOHOU JUCITUTIIMHBI
«XUMHS» SIBISIOTCSA:

1. ®denepanpubiii 3akoH «O0 oOpa3zoBanun B Poccuiickoit denepanuuy», yTBEpKICHHBIN
npukazoM Munoopuayku PO Ne 273-03 ot 29.12.2012;

2. [Ipukaz Muno6paayku Poccum Ne 245 ot 06.04.2021 1. «OO0 yTBEepKACHHH MOPSAKA
OpraHu3allii ¥ OCYIIECTBICHUS O00pa30BaTEIbHON NESATEIHLHOCTH MO 00pa3oBaTEeIbHBIM IMpOrpaMMaM
BhICIIEr0 00Opa3oBaHusi - MporpamMmaM OakajaBpuara, IOporpaMMaM CHEHaluTeTa, MpPOorpaMMam
MarucTparypbh»;

3. [Ipuka3z MunucTepcTBa Tpyaa U coranbHoOM 3amuThl Poccuiickoit ®@enepanuu N 481 ot
29.01.2019 roma «OO6 yrBepxkaenun npodeccuonanpHoro crapaapra 10.010 «JlangmadTHbIHI
aApXUTEKTOPY;

4. [Tpuka3z Muno6puayku Poccun ot 01.08.2017 r. N 736 «O0 yrBepx)aeHuH (enepabHOTO
roCy/1lapCTBEHHOI0  00pa30BaTEIbLHOrO CTaHJapTa BBICHIETO o0Opa3oBaHWs — OakajaBpuaT IO
HanpasieHuto noArotoBku 35.03.10 JlanamadTHas apxuTekTypa» (C M3MEHEHUSIMH U JIOTIOTHEHUSIMHU
26.11.2020, 08.02.2021 r.);

5. Y4eOHble MIaHbl 00pa30BATEIbLHOM MPOrPaMMBl BBICHIETO OOpa30BaHUs HaMpaBIICHUS
35.03.10 «JlammmadTHas apxurekrypa» (mpodwmis — JlanamadTHOE CTPOUTENBCTBO), MOATOTOBKH
0akaiaBpoB MO0 OYHOM U 3a04HOI opMam oOyudeHus, ogoopenHbie YueHbiM coBeToM YIJITY (mporokon
Ne 3 or 16.03.2023), ¢ AONOJIHEHUSAMU U U3MEHEHUSIMH, YTBEPKJICHHBIMU Ha 3aCE€JaHUU Y UYEHOTO COBETa
YIJITY (mportokon ot 20.04.2023 Ne4), Beenennbimu rpukazoM YIJITY ot 28.04.2023 Ne302-A.

OO6yuenue o oopasosarenpHoi mporpamme 35.03.10 «JlanamadTHas apxurekrypa» (mpopuib —
JlanamadTHOE CTPOUTENBCTBO) OCYIIECTBISIETCS Ha PYCCKOM SI3bIKE.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHUsI 10 TUCIUIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHMSI 00pa30BaTe/IbHOM MPOrPaMMbl

[TnanupyembIMH pe3ynbTaTaMu O0y4eHHs MO JUCLMIUIMHE SBISIOTCSA 3HAHUS, YMEHUs, BIIaJICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIMN U obecre-
YHMBAOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3YyIbTaATOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B LIEJIOM.

Leab ocBOeHUsI IMCHUIIMHBI TTOJy4YeHHE 0a30BbIX 3HAHUHU MO OOIIMM 3aKOHAM XUMMHU, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XMMUYECKUX MPOIIECCOB, CTPOCHUIO, PEAKIIMOHHON COCOOHOCTH HEOopraHuye-
CKHX BEIIECTB U X BO3MOKHOT'O aHAJIM3a U UCIIOJIb30BaHMSI IIPU PEIICHUH 3a]a4 MPOoPEeCCUOHAIBHOM Je-
ATEILHOCTH.

3agauu AMCHMILIMHBI:

— J1aTh IPEJCTABJICEHUE O CTPOEHUH BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aUMOJCHCTBUAX, KaK
MeX/1y COOOM, TaK U C BHOBb 00pa3yeMbIMU BELIECTBAMY;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMH, UX IPOSBIEHUS B IPUPOAE C TOUKU
3peHUsl BaXKHOCTHU OIIEHKH JIECHBIX PECYPCOB (IIPUPOCT U MOTEPss OMOMACCHI, COMYTCTBYIOLINX KOMIIOHEH-
TOB), 4TOOBI HE HAPYIIUTH KOJOTMUECKOE PABHOBECHE;

— MI0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIECHUS IPOTEKAHUEM XUMUYECKUX PEaKIuil;

— YJIeNIUTh BHUMaHKE PEIICHUI0 TUIOBBIX 3a/1a4, IPUMEHUMBIX K MPO(HEeCCHOHAIBHON JIeTeNbHO-
CTH;

— pa3BUTh HABBIKU pabOTHI C XMMHUYECKHMMHU BELECTBAMH, XUMUYECKOH MOCy/0i, nmpubopaMu u
o0opyI0BaHUEM;

— €O037aTh HAyYHO-TIPAKTUYECKYI0 OCHOBY Ul M3y4eHHs JAUCHUILUIUH MPOoPecCHOHATHLHON
HaIpPaBJIEHHOCTH.



IIpouecc u3yyeHusi JTUCHUIJIMHBI HANpaBjieH Ha GopMHpoOBaHMe ciaeayOmmx odmenpodec-
CHOHAJIbHBIX KOMIIETEHIMA:
OIIK-1 criocobeH pemiaTh TUMIOBBIC 3a/1a4l IPO(HECCUOHATLHOM IeATEIPHOCTH HA OCHOBE 3HAHMI 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 BOZMOXHOCTh YIPaBICHUS HaIlpaBJICHUEM MPOTe-
KaHUsl XUMUYECKUX PEaKIUi, XUMUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTAHMYECKUX BEIECTB, METO-
Ibl UX TOJIydeHUus, (Gu3nveckre M XMUMHUYECKHE CBONCTBA 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:

— HaBBIKaAMH MPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, B3BEIIIMBAHUS, IPUTOTOBJICHUSI PACTBOPOB
13 BEIIECTB PA3JIMYHOIO arperaTHOrO COCTOSIHMSI, aHaJu3a MOJIYYEHHBIX BEIECTB U PacCTBOPOB, OIpee-
JICHUS U U3MEPEHUsS Pa3IMYHBIX (PU3NKO-XHUMUYCCKUX CBOWMCTB BEIECTB IMPHU PEIICHUU THUIIOBBIX 33]1a4
npodeccnoHaNbHOM e TENbHOCTH.

3. MecTo IMCUMILUIHHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl
I[aHHaH yqe6Ha;1 JUCHUIIJIMHA OTHOCUTCA K 00s13aTeIbHBIM JUCHUITIIIMHAM 0a3oBoH qaCTu, 4To
o3HavaeT (opMHUpPOBaHME B Mpollecce 00ydeHHs y OakanaBpa OCHOBHBIX 00IIenpodeccnoHalbHbIX 3HA-

HUH 1 KOMIIETEHIINN B paMKax BEIOPAHHOTO MPOoduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM JUIsl MOCTIEAYIOUIETO U3YUEHUS
mucuuiuind OITOII u HanucaHus BBITYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 06601’16111/[661}01/{41/1)6, conymemeyrwyux u obecneyusaemvix ducuunﬂuH
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4. O0beM THCHHUIIHHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJINYeCcTBA aKaJeMHYeCKUX 4YacoB,
BbI/IeJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alolmuXxcs ¢ npenojgaBarejemM
(o BU1aM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEILHYI0 Pa00Ty 00yYaKO M XCS

O061mas Tpy10eMKOCTh JTUCITATIIIMHBI

. Bcero akajieMu4eckux 4acoB
Bun yueGHO# paboThI
ouHas opma 3a04Has popma

KonrakTHasi padoTa ¢ npenojaBarejieM*: 52,35 10,35
nekuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopusie paboTs (JIP) 34 8
WHBIC BUJIbI KOHTAKTHOU pabOTHI 0,35 0,35
CamocrosiTe/ibHasi padoTa 00yYaKOIIHXCSI: 91,65 133,65
M3Y4YEHHUE TEOPETUUECKOI0 Kypca 22 45
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80
KypcoBasi paboTa (KypCOBOM ITPOEKT) - -
MOJITOTOBKA K MPOMEKYTOYHON aTTeCcTalluu 35,65 8,65
Bua npoMexKyTo4HO#M aTTecTAalMu: JK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 4/144 4/144

*KoHTakTHas paboTa 0Oy4arolmuxcs C MperojaBaresieM, B TOM YHCJIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHATHS JICKIMOHHOTO THIA, U (M) 3aHSATHS CEMUHAPCKOTO THIIA, Ja0OpaTOPHBIE 3aHATHA, U (MJIN)
TPYIIIOBBIC KOHCYIbTAINH, U (WIN) HHIUBUAYAIbHYIO paboTy 00ydaromerocs ¢ MpenoaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BH/BI YI€OHOU NEATEIBHOCTH, PEay-
CMAaTpHBAIOLINE IPYNIOBYI0 W HHINUBHIYAIbHYIO padoTy o0ydJaromuxcs ¢ npenojgasaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxeHneM 06 opraHM3aly M NPOBEACHUH KOHTAaKTHOW paboThI P peann3aluy oO0pa3oBaTesIbHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHsIM coBeToM YIJITVY ot 25 derpans 2020 rona.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBeJeHHOr0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX YacoB

5.1. TpynoeMkocTh pa3iejioB JTUCHUIINHBI

ouHasi popMma 00yueHuUs

Bcero
Ne . | CamocTogTenpHas
HaumenoBanue pasnena nucuuniussl | JI I13 JIP | xoHTaKTHOM
n/m pabota
paboThI
1 | BBeaenue B Kypc
11 BBenenue u 0CHOBHBIC IOHATHS U 1 1 5
) OIpPEICIIEHUS
1.2 | dynpameHTaIbHBIC 3aKOHBI XUMHU 1 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
1.3 | coenunennii. XuMHUs 3JIEMEHTOB. 2 4 6 14

CBOMNCTBa BaKHEHUIIINX COSTUHEHUHN.
2 | CTpoeHue BenecTBa

CtpoeHue aToMa U epUOANYECKast
CHCTEMA XUMHYECKHX DJIIEMEHTOB 2 4 5 6
J.M.Menneneena. [lonsitue o Xxumu-
YECKOU CBS3H.

3 BBeeHue B TeOPHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTuka XMMHYECKHUX MPOIIECCOB 2 - 2 2

3.2 | CKOpOCTh XMMUYECKUX PEaKIHi 1 2 - 4




Bcero

No . | CamocTosTEeIbHAS
HanmenoBanue paznena qucuuruinael | JI I13 JIP | xoHTaKTHOU

/T pabora

paboThI

XUMHUYECKOE PAaBHOBECHE

3.3 | PactBopbl 4 12 16 16

4 DJIeKTPOXMMHUYECKHE MPOLECCHI

41 OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC 2 4 6 4
peaKInH
I"anpbBaHMYECKHE DJIEMEHTHI. DJIeK-

4.2 | Tpoau3 pacTBOPOB U paciuiaBoB. Kop- | 2 2 4 4
po3us MeTaiioB. Bompock! sKo0ruu.

HToro no pasenam: 18 34 52 56

[TpomMexyTodHas aTTecTanus X X X 0,35 35,65

Bcero 144

3a04yHas popMa 00ydeHust
Bcero

No . | CamocTosITEIbHAS
HaumenoBanue pazaena nucuuruinasl | JI I13 JIP | xoHTaKTHOM

/T pabora

paboThI
1 | BBeaenue B Kypc

11 BBenenue u OCHOBHBIE ITOHITHS U ) ) ) 3
onpeieIeHus

1.2 | dynnameHTa bHBIC 3aKOHBI XUMHU 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

1.3 | coennneHunii. XUMHS IJIEMEHTOB. - 4 4 24
CBONCTBa Ba)KHEUIIINX COSTUHEHUH.

2 | CTpoeHue BeniecTBa

CtpoeHue aToMa U IepUOANYECKast
CHCTEMa XUMHYECKHX DJICMEHTOB ) ) i 10
J.M.Menneneena. [loHstrue o Xumu-
YECKOM CBS3M.

3 BBejneHnune B TeOpri0 XMMHYECKHUX MPOIECCOB

3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB - - - 6

32 CKOpOCTh XMMHUECKUX PEaKIui U ) i i 14
XUMHUYECKOE PABHOBECHE

3.3 | PacTBophl 1 4 5 32

4 DJIeKTPOXMMHUYECKHE MPOLECCHI

41 OKHUCIUTEIIEHO-BOCCTAHOBUTEIILHBIC ) ) i 12
peakiuu
["anpBaHMYECKHE DIIEMEHTHI. DJIeK-

4.2 | Tponu3 pacTBOPOB U paciuiaBoB. Kop- - - - 10
po3us MeTaioB. Bonpockl sKoI0ruM.

Hroro no paznenam: 2 8 10 125

ITpomMexyTodHast aTTeCTaIHs X X 0,35 8,65

Bcero 144

5.2. Coaep:xkanue 3aHATHH JEKIIHOHHOTO THIIA

Pasznea 1. BBenenue B kKypc




1.1 Bseoenue u 0cHOBHbIE NOHAMUSA U ONPeOeNeHUs

[IpenMer u 3amauu XUMUH, €€ IPAaKTUYECKOe 3HaUeHHe. XUMHUS U MPOOIeMbl COBPEMEHHON HAayK1
u obmectBa. Pomp XMMHHM B pa3BUTUM JIECOXMMHUYECKOro Komiiekca Poccuiickoit ®Penepaunmu.
Opranu3zanys caMoCTOSTeNIbHOM paboThI 110 KypCy 001Iei XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3aKOH coxpaHeHusi maccbl U 3Hepruu. [lepuoanyHoCcTh. 3aKOH coxpaHeHus 3apsia. OCHOBHbIE
CTEXMOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

Oxkcugpl, THAPOKCHIIBI (KUCIOTHl U OCHOBaHMA), cod. KomruiekcHble coequHenus. OnpeaencHue,
HOMEHKJIaTypa.

CBoiicTBa BaKHEWINMX COEAMHEHHMN 3JIeMEHTOB. HaxoxmeHuwe sneMeHTOB B mpupoje. CrocoOb
nostydeHus. CBOMCTBa M MPUMEHEHUE.

Pa3nen 2. Ctpoenue Bemecrsa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuveckux snemenmos J.1M.Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHuu atoMa. lloHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHMS KBAHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00JaKo, OopOuTaib, KBAaHTOBbIE 4YHcia. [lopsAAOK 3amoJHEHUs] AJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEepruy, npaswio XyHjaa, npuHimn [laynum, npasuno Kiedkoscekoro,
3aKOH 2JIEKTPOHHOM cuMMeTpuH, 3akoH Mozmnu. [IpaBuia mocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
HEPUOIOB. S-, P-, d- u f-anementsl. [lepronryueckiie CBOWCTBA XMMHUUYECKIX JIEMEHTOB: SHEPrHs HOHU3ALUH,
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh, aTOMHBIE M HOHHBIE PA/INYChl, CTENIEHb OKUCIICHHUS.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

XuMHUecKasi CBsI3b: BUJbL, METO/bI OnUcaHus. OCHOBHbIE XAPAKTEPUCTUKU XUMUUYECKOW CBS3U:
JUIMHA, HaIllpaBJIIEHHOCTb, NpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBSA3€H: HACBHIIAEMOCTh U
HAIMpPaBIEHHOCTh CBS3HM, KPAaTHOCTh CBsI3U, MOJApu3yeMocTh. [ ubpuauzanus. MoHHas CBsI3b: SHEPrus
MOHHOW CBSI3M, MOJIApU3aLMsl HMOHOB, IOJSPHOCTh U MOJSAPU3yeMOCTh cBsi3u. (CTpoeHue BEIIECTB B
KOHJICHCHUPOBAaHHOM COCTOSIHUH.

Pa3znen 3. BBenenue B TeOprI0 XUMHYECKHX MPOIECCOB

3.1 Duepeemuka Xumuseckux npoyeccos

BHyTpeHnHsis sHeprus u sHTanbnus. TemnoBsie 3¢ (eKThl pa3nuyHbIX MpoIeccoB. 3akoH [ecca u
CIIEACTBUS W3 Hero BhITeKatomue. CraHmapTHas Termiora oOpa3zoBaHus. Ilonstue 00 >HTponMH.
W3meHeHue SHTPONHNH B pa3nudHbIX mporeccax. [loustue o0 sHeprun ['n60ca u e€ n3MEeHEHNH KaKk Mephl
PEaKIIMOHHON CITOCOOHOCTH.

3.2 Crxopocmb Xumuyeckux peakyuil U XUuMuieckoe pasHosecue

CKOpOCTh peakiiii B TOMOT€HHBIX U TETEPOTeHHBIX cucTeMax. DaKkTophl, BIUSIONINE HA CKOPOCTh
peakiuu. IloHaTne 00 aKTUBUPOBaHHOM KoMiuiekce. HeoOpaTumbie U 0OpaTUMbIE MPOIIECCHI.
Xnmuueckoe paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle-Ilarense.

3.3 Pacmeopuwi

OO6mme moHaTHS O pactBopax. J[lpyrue pucnepcHble cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBoputensa. O6pazoBanue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMoXuUMHUYECKHE MPOIECCHl MPH
pactBopeHnH. CiocoObl BhIpayKeHUsI KOHIEHTPALUH.

Paz0aBneHHbIe pacTBOPBI HEIIEKTPOIUTOB. MaeanbHble pacTBOpbl. KonnmuratuBHBIE CBOICTBa
pacTtBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJIHBIX pPacTBOPOB 3JIEKTpoiaUTOB. MoHHOE mpousBeneHue BoAbl. BonopoaHblil
nokazatenb pH. CunmbHble W craOble AIEKTPOJUTHL. AKTHBHOCTh. KoOHCTaHTa aucconmanuu. 3aKoH
paz6asnenust OctBanbaa. VIOHHBIE peaKIuH.

VYcnosus cmemenus paBHoBecus. IIpomsBenenue pactBopuMoctd. KonnyecTBeHHOE oOmMcaHue
paBHOBECHI B pacTBOpax 3JEKTPOJMUTOB. lIpuMeHeHue 3akoHa AEUCTBYIOMIMX MAacC K 3JIEKTPOIIHUTAM.
I'maponus coneit. CteneHs M KOHCTaHTa TUApPoIn3a. Jucconnuanus KOMIUIEKCHBIX COEUHEHU.

Knaccudukanus u xapakTepucTUKa XUMHYECKUX U (PU3UKO-XMMHYECKUX METOJIOB aHanu3a. AHa-
JUTUYECKHUE PEAKIINH Ha UOHBI.



Pa3znea 4. diekTpoxumMmnyecKue Mpouecchl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBIE NPOYECCHL

BaxHeliline BOCCTAHOBUTENIHN M OKUCIHUTENU. METOAbl COCTABICHHUS] YPABHEHUN OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklyii. BimsHue cpelbl Ha XapakTep IPOTEKaHUs PeaKLUi.

OKBUBAJICHT OKHCIIUTENS u BOCCTAHOBUTEJIS. Knaccudukanus OKHCJIUTENBHO-
BOCCTAaHOBUTEJbHBIX PEAKLIUN.

['anibBaHMYECKUN 3JIEMEHT. OJJEKTPOJHbIE MOTEeHUHaIbl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
noteHuuansl. HarpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX peakuuii. Xumus S, p, d, f-
METaJUIOB.

4.2 Dnexkmponus

DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. KaToaHble 1 aHOJHBIE TIPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPHUMBIMH aHOJIAMHU.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHUECKasi KOPPO3usl. 3allUTa METAIOB OT Koppo3uu. Bo-
IIPOCHI HKOJIOTUH.

5.3. Tembl U popMBbI 3aHATHI CEMUHAPCKOT0 THIIA

Y4ueOHBIM IIAaHOM I10 AUCTUIIIIMHE ITPEAYCMOTPCHBI J'Ia60paTOpHLIC H IIPAKTHYCCKHC 3aHATUS

No HaunmenoBanue pazjiena dopMa npoBeICHUS TpynoémkocTs, yac

- JUCLUIUIMHBL (MOJYJIs1) 3aHATUA OYHOC | 3a04HOC
Pazgen 1. Benenue B kype «O01as u Heopra-

1 | HHUECKas XUMH (trema 1.1.-1.2. ®ynnamen- nabopaTopHas 4 i
TaJbHbIC OHITHS U 3aKOHBI XUMHUH. 3aKOH 3K- pabora
BHBAJICHTOB. )
Pasnen 1. Benenue B kypc «O01mas u Heopra- nabopatopHas 4

o | HHUECKAS XUMUD (tema: 1.3. OcHOBHBIE KJ1ac- paboTta 4
Cbl HEOPTAaHUYECKUX COCAUHEHUN. XUMUs dJe-
MeHTOB. CBOMCTBA BAYKHEHIIIUX COEIMHEHUIA. )
Paznen 2. Ctpoenue BemiecTa nabopatopHast 4
(rema: 2.1. CtpoeHune aToma U MepHOAMYECKAsS pabora

3 | cucrema XUMHUYECKHX 3JIEMEHTOB -
H.MN.MenngeneeBa. Tema: 2.2. IloHstue o Xumu-
YECKOM CBS3H.)
Pasnen 3. BBeneHue B TEOpUI0 XUMHYECKHX nabopaTopHas 4
MIPOLIECCOB pabora

4 (tema: 3.1. DHepreTuka XUMHUYECKHX MpoIec- i
coB. Tema: 3.2. CKOpOoCTh XUMUYECKUX PEAKIIH
U XHMHYECKOE paBHOBecue. Karanurtuueckue
peaKIuu.)
Pasnen 3. BBeneHue B TEOpUI0 XMMHYECKHX nabopaTopHas 4
MIPOLIECCOB paborta

5 | (rema: 3.3. PactBopsl. [IpuroroBnenue pacTBo- 4
POB 3a/laHHOM KOHIEHTpPAllMK U3 BEIIECTB pa3-
JIMYHOT'O arperaTHOro0 COCTOSIHMSIL. )
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX nabopaTopHas 4

g | mporeccos paborta i
(rema: 3.3. PactBopbl. CHIIbHBIE U ClIa0bIE JIeK-
TpoauThl. loHHBIE paBHOBECHSL.)

7 Pasnen 3. BBeneHue B TEOpUI0 XUMHYECKHX nabopaTopHas 4 i
IIPOLIECCOB pabora




No HaumenoBanue paziena ®opMma npoBeICHUS TpynoémkocTs, 4ac
- JTUCIUTUTAHBI (MOJTYJIIST) 3aHATUSA O49HOC | 3a04HOC
(tema: 3.3. PactBopbl. ['unposnus.)
Paznen 4. DneKTpOXMMHYECKHUE MPOLIECCHI
nabopaTopHas
8 | (tema: 4.1. OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIC aGoTa 4 -
pEaKIvm. ) p
Pa3nen 4. DnexTpoXUMHUYECKUE TIPOLECCHI
9 (rema: 4.2. TanpBaHUYECKHE DJICMEHTBI. DJIEK- nabopaTopHas 2
TPOJIU3 PacTBOPOB U paciuiaBoB. Koppo3us me- pabota
TaJu10B. Bompocs! skooruu.)
HTtoro: 34 8
5.4. lerajm3anms caMOCTOATEIbHOI padoThl
. TpynoemMKocTsb,
No Haumenosanue pa3nena Bun camocrositensHOM wac
- JTUCHUTITAHBI (MOTYJIsS) paboThl
O4YHas | 3a04yHas
Paznen 1. Begenue B kypc «O6mas u Heopranu- | IloaroroBka k ompocy
1 | Ueckas Xumus» (tema 1.1.-1.2. ®ynnameHTanb- 10 TeMe J1abopaTOpHOM 5 17
HBIE MTOHATHS U 3aKOHBI XUMUU. 3aKOH SKBUBA- paboThI U 3alIUTE OT-
JICHTOB.) YETHBIX MAaTEPUAJIOB.
Pasnen 1. Begenue B kypc «O61mas u Heoprauu- | Iloaroroska k ompocy
o | vecKas XUMHs» (tema: 1.3. OCHOBHBIE KJIacChl HE- | 10 TEME Jab0paTOpHOI 14 o4
OpPTaHUYECKUX COCIUHEHUM. XUMUS JIEMEHTOB. paboThI U 3alIUTE OT-
CBoiicTBa B)KHEHIIINX COCTMHECHUIA. ) YETHBIX MAaTEPUAJIOB.
Paznen 2. CtpoeHue BeliecTBa
[ToaroroBka k onpocy
(rema: 2.1. CrpoeHue aroma U INepUOIUYECKAsS .
10 TeMe J1abopaTOpHOM
3 | cuctema XUMHYECKHUX JJIEMEHTOB 6 10
paboThI U 3alIUTE OT-
. N.Menneneena. tema: 2.2. [loastue o xumude-
. YETHBIX MAaTEPHAJIOB.
CKOM CBSI3U.)
Paznen 3. Benenue B TeOpUI0 XUMHUYECKUX TPO-
LIECCOB [ToaroroBka k onpocy
4 (tema: 3.1. DHepreTuka XMMHUYECKHUX IPOIIECCOB. | IO TEME JIA0OPATOPHOM 6 20
tema: 3.2. CKOpOCTh XMMHUYECKUX PEAKIMA U XU- | pabOThl U 3alIUTE OT-
MUYecKoe paBHoBecue. KartamuTudeckue peak- | UETHBIX MAaTEPUATIOB.
11N )
Paznen 3. Benenue B TeOpUI0 XUMUYECKUX TPO-
HeccoB [ToaroroBka k onpocy
0 TeMe J1abopaTOPHO
5 | (rema: 3.3. PactBopsl. [IpuroroBnenue pacTtBOpoB patop 6 12
. paboTHI U 3aIUTE OT-
3a/1aHHOM KOHIICHTPAIIUH U3 BEIIECTB PA3UYHOTO
YETHBIX MaTEePHAIIOB.
arperaTHoro COCTOSIHMSL.)
Paznen 3. Benenne B Teopuro XxumMudeckux npo- | Iloaroroska k onpocy
6 | Lieccos 0 TeMe J1abopaTOPHOM 5 10
(rema: 3.3. PactBopbl. CunbHBIE W Ci1a0ble d7€K- | paOOTHI U 3aIIHUTE OT-
TponuThl. IOHHBIE paBHOBECHS. ) YETHBIX MaTEePHAIIOB.
[TonroroBka k onmpocy
Paznen 3. BBenenue B TeOpUI0 XUMUYECKUX TIPO- o
0 TeMe J1abopaTOPHOM
7 | meccoB 5 10
paboTHI U 3aITUTE OT-
(rema: 3.3. PactBopsl. ['maponus.)
YETHBIX MaTEePHAIIOB.
8 Paznen 4. DnekTpoXxuMHUECKHE MPOLECCHI [TonroroBka k onmpocy 4 12
(rema: 4.1. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE 10 TeMe JJa0opaTOPHOM

10




Ne HaumenoBanue paznena Bup camocrositenbHOM Tp yﬂo::::KOCTL’
B JTUCIUILIAHBI (MOTYJIS) paboThI
OyHas | 3a04yHas
peakium. ) paboThI U 3aIIUTE OT-
YETHBIX MaTEPHAJIOB.
Paznen 4. DnexTpoXxuMHUYECKUE TIPOLIECCHI [ToaroroBka k onpocy
9 (tema: 4.2. T'anbBaHUYECKUE HIEMEHTBI. DIIEKTPO- | MO TeMe J1abopaTopHOi 4 10
JM3 pacTBOPOB M paciiaBoB. Kopposus MeTamioB. | pabOTHI U 3aIIUTE OT-
Borpockl 9K0JI0THH.) YETHBIX MaTEPHAJIOB.
IToaroroBka K mMpOMEXyTOYHOM aTTeCTaluu IToaroroska k onpocy
10 0 TeMe J1abopaTOPHO 35,65 8,65
paboThI U 3aIIUTE OT-
YETHBIX MaTEPHAJIOB.
HUroro: 91,65 133,65
6. IlepeyeHb y4eOHO-MeTOANYECKOr0 0O0eceYeHUs M0 JMCUMILINHE
OcHOBHAas1 M JONOJTHUTEIbHAS JUTEPATypa
No Ton
i ABTOp, HAUMEHOBAHUE - IIpumeuanue
OcHoBHasi yueOHasi IUTEPATYpPa
1 | [MaBnos, H. H. O0mas u HeopraHndeckasi XuMus : yaeOHHK I BY-
30B / H. H. [1aBnoB. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, [TomHOTEKCTOBBIN
2021. — 496 c. — ISBN 978-5-8114-8579-6. — TeKcT : 37eKTpOH- JOCTYTI TPH BXO-
9 . 2021
HbI# // JIasb : 3neKTpoHHO-OMOMMoTeyHas cuctema. — URL: JI€ 110 JIOTHHY U
https://e.lanbook.com/book/177840 — Pexum gocTyna: 1jist aBTO- naposo™*
pH3. OJIb30BaTENECH.
2 | l'enpdpman, M. Y. Xumus : yauebnuk / M. W. Tenbdman, B. I1. FOc-
TpaToB. — 4-¢ uzn. — Cankr-IletepOypr : Jlans, 2022. — 480 ¢c. — [1oJIHOTEKCTOBBIM
ISBN 978-5-8114-0200-7. — TekcT : 21eKTpoHHBIH // JIaHb : dJ1ek- o022 | AOCTYM TIPH BXO-
TpOHHO-OubOMMoreyHas cucrema. — URL: JI€ T10 JIOTHHY U
https://e.lanbook.com/book/210221 — Pexxum gocTyma: i aBTO- naposto*
pU3. MOJIb30BaTENEH.
3 | O6mas xumus. Teopus u 3amaun / H. B. Koposun, H. B. Kynermos,
O. H. T'onuapyxk [u ap.] ; nox penakuueid H. B. Koposuna u H. B. oNHOTCKCTOBL
Kynemosa. — 7-e u3n., crep. — Canxrt-IlerepOypr : Jlans, 2023. —
492 c. — ISBN 978-5-507-45895-0. — TekcT : saexTpomHbii // | 2023 | oS YT HPH BXO-
) JIE TI0 JIOTHHY H
Jlanb JJIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL: «
https://e.lanbook.com/book/291182 — Pexum moctyma: Juisl aBTO- ffapo’iio
pH3. OJIB30BATEIIEH.
4 | Obmas 1 HeopraHudeckass XUMHUs. DIEMEHThl TEOpUH, CIIPaBOYHBIC
JTaHHBIC, 3aTaHUS JUISI CaMOCTOSITEbHON paboThl [Tekcr] : yueb. mo-
coOue I cTyeHTOB By30B JiecoTexH. poduis / b. I1. Cepena [u 2012 16
ap.] ; mox pen.: b. I1. Cepensi, JI. C. MonounukoBa ; Ypai. roc. Jie-
COTEXH. YH-T. - 2-¢ M3]., mepepad. u gomn. - ExkarepunOypr : YIJITY,
2012. - 406 c. : wir. - bubdmuorp.: ¢. 399. - ISBN 9-785-94984-434-2
JlonoiHUTeILHAS y4eOHAasl JUTEepaTypa
5 | KopoBun, H.B. O6mas xumus [TekcT] : yueOHUK 1Ji CTYICHTOB BY-
30B, OOYYArOIIMXCsI 10 TEXH. HAMPABJICHUSIM U crieruaibHocTsM / H. 2005 78
B. Koposun. - U3a. 6-e, ucnp. - Mocksa : Beicmas mkoina, 2005. -
557 c. : mi. - bubmmorp.: c. 546. - ISBN 5-06-004403-3
6 | Yraii, S.A. OGmas u Heoprauuyeckas XuMus : y4eOHUK Jis cryneH- | 2004 46

11



https://e.lanbook.com/book/177840
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182

TOB By30B / . A. Vraii. - U3n. 4-e, crep. - Mocksa : Beicias mkoa,
2004. - 527 c. : un. - bubnuorp.: c. 519. - IIpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

I'muuaka, H.JI. OOGmias xumus [Tekct] : yueOHUK aig OakajaaBpoB :
yue0. mocoOue /I CTYJISCHTOB HEXHMM. ClelHaabHocTed By30B / H.
JI. Tnuuka ; mox pen.: B. A. Ilonkosa, A. B. ba6kosa. - 18-¢ u3j,.,
nepepad. u gom. - Mocksa : IOpaiit, 2012. - 898 c. : un. - (baka-
naBp). - Ilpenm. yka3.: c. 886. - ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

I'munka, H.JIL. 3agaun u ynpaxueHus no o01e XumMmuu : yued. moco-
Oue I CTYJIGHTOB HeXuM. crienrabHocTeld By30B / H. JI. ['nunka ;
nox pea. B. A. PabunoBuua, X. M. PyOuHoii. - uza. crep. - Mocksa :
UHTETPAJI-ITIPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

CaxiakoBa, E. B. Xumus : yuebHo-meToaudeckoe nmocooue / E. B.
CakJiakoBa ; COCTaBUTEIH YUCOHO-METOINIECKOTO MTOCOOHS BXOIST
BOIIPOCHI K MpakTHYecKoMy 3aHATHIO. — Mockga : PTY MUPDA,
2021. — 160 c¢. — Texkcr : a1eKTpOoHHBIN // JIaHb : AJIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/182419 — Pexum moctyma: 1Jist aBTO-
pH3. OJIB30BATEIIEH.

2021

IToTHOTEKCTOBBIN
JOCTYTI TIPU BXOJIE
IO JIOTHHY U
naposo™*

10

Epoxuna, H. . Iukn tekiuii 1o XUMUH : y9eOHO-METOIUYECKOE
noco6ue / H. Y. Epoxuna. — Koponés : MI'OTY, 2019. — 115 ¢c. —
ISBN 978-5-00140-391-3. — Tekcrt : 3neKTpoHHbINH // JIaHb : 31eK-
TPOHHO-OMOIMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/140937 — Pesxum gocTyna: uist aBTO-
pH3. OJIB30BATEIIEH.

2019

IIo/THOTEKCTOBBIM
JOCTYII TIPU BXOJIE
TI0 JIOTHHY U
naposo™*

11

Hemunosa JI. B. Xectkoctsh Bogbl. OnpeneneHue >KeCTKOCTH U CIIO-
COOBI ee YCTpaHEHHS : METOJl. YKa3aHUs I J1a0. 3aHITUH CTYJICHTOB
OYHO-3204. U 3204. popm oOyuenus / JI. B. [lemunona [u ap.] ; Ypan.
roc. JecotexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubnmorp.: c. 16.

2006

84

12

Cepena b. II. lonHbIe paBHOBeCHUSI B pacTBOpax 3JIEKTPOJIUTOB : Me-
TOJI. YKa3aHMA JUIsl J1a0. 3aHATUH CTYJJ€HTOB OYHOM, OYHO-3304. U 3a-
od. ¢popm oOyuenus / b. I1. Cepena [u np.] ; Ypai. roc. JecoTexH.
yH-T. - EkarepunOypr : YI'JITVY, 2006. - 40 c.

2006

79

13

Hemunona JI. B. Kiaccel HeOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictea [Tekcr] : MeToA. ykazaHus 1js j1al. 3aHATUN
JUISl CTYJIETOB OYHOM, OYHO-3204. M 3a04. opm oOyuenus / JI. B.
HemunoBa [u ap.] ; Ypai. roc. JecoTexH. yH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubnwmorp.: c. 45.

2007

122

14

Cepena b. Il. Ctpoenue aroma W MEPUOAMYECKUN 3aKOH : METOJI.
YKa3aHus JUIs J1a0. U MPaKT. 3aHATUN CTYJEHTOB OYHOM U 3204. (hopM
06y‘~ICHI/I$[ II0 BCEM HaAIPAaBJICHUAM U CICHHUAJIBHOCTAM O6y‘-ICHI/I$I B
YIJITY / B. I1. Cepena [u np.] ; Ypau. roc. necoTexH. yH-T. - Exare-
punOypr: YI'JITVY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

2008

DJIEeKTPOHHBIN apXHB

/146

15

Hennmesa C. B. OKkncanuTenbHO-BOCCTAHOBUTENIBHBIE PEAKIUU : ME-
TOJI. YKa3aHUA JUIS J1ad. U MPakKT. 3aHATUN JUIA CTYJIEHTOB OYHOH U
3a04. popm oOyuenus nHampasienmii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIMOTP.: C. 43. Pexum JIOCTyTA:

2009

DNeKTPOHHBIN apXuB

/128

12



https://e.lanbook.com/book/182419
https://e.lanbook.com/book/140937
https://elar.usfeu.ru/handle/123456789/55

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

16 | T'onyb6eBa T. b. Katanutuuyeckue cucremsl B kypce "Xumus" : me-
TOJ. YKa3aHWs JUISl JIa0. W TPAKT. 3aHATHU JUIS CTYJIICHTOB OYHOU M
3a04. ¢popm obOyuenus / T. b. I'onybeBa, C. B. Ilenumena ; Ypai.
roc. JIecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JUOTP.: c. 11. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

2011 | DnextpoHHbIii apxuB

17 | Ipecc, U. A. OcHoBBI 001IeH XUMuu : yaebHoe mocodue / 1. A.

IIpecc. — 2-e uzn., nepepad. — Cankr-IleTepOypr : Jlans, 2022. — [TomHOTEKCTOBBII

496 c. — ISBN 978-5-8114-1203-7. — TeKcT : 351eKTpOHHbIH // JOCTYTI TIPY BXOJIE
. 2022

Jlanb : anexTpoHHO-OMOMMOTEYHAs cuctema. — URL: 110 JIOTUHY 1

https://e.lanbook.com/book/210965 — Pexum gocTyna: 1jist aBTo- aposTo*

pHus. I10JIb30BaTEIICH.

*- IIpe/Ie YeM MPOUTH IO CChIIKE, HEOOXOIMMO BOUTH B CUCTEMY

QOYHKIMOHUPOBAHHUE AIIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEIbLHON Cpeibl 00eCTIeYMBAETCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnpiii oOydaromuiics oOecriedeH JOCTYNOM K AJIEKTpOHHOW OubmmoreuHoi cucreme YIJITY
(http://lib.usfeu.ru/), 9BC Usnparenscta Jlans http://e.lanbook.com/, 9BC YuuBepcurerckas 6udbanore-
ka omaid http://biblioclub.ru/, conepxamux u3gaHus 10 OCHOBHBIM M3Y4aeMbIM TUCIHMILIMHAM U cOp-
MHPOBaHHBIX T10 COTIIACOBAHHIO C MPABOOOJIAIATEISIMH YICOHOH U YIeOHO-METOAMYECKOM JTUTEPATyPBI.

CnpaBoyHble 1 HHPOPMALMOHHBIE CHCTEMbI
. CnpaBouHo-nipaBoBasi cuctema «Koncynsrant [1mrocy.
. UapopmanmonHo-npaBoBoii moprai ['apant. Pexxum nocryna: http://www.garant.ru/
3. baza nanubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

N —

IMpodeccnonanbHbie 0a3b1 JAHHBIX

1. ®denepanpHas cinyx0a rocynapcTBeHHON cratucTuku. OduuuanbHas cTaTUCTUKA - Pexum no-

crymna: http://www.gks.ru/

. Hayunast anexrponnas 6ubmuoreka elibrary. Pexxum nocryma: http://elibrary.ru/ .

. TocynapctBenHas cucrema npaBoBoii napopmarmu (http://pravo.gov.ru/;

. MHMHHCTEpCTBO MPUPOIHBIX pecypcoB M 3konoruu CeepanoBckoit oOmactu. JlecHoil mian

CeepunoBckoit obmactu Ha 2009-2018 rr.. (https://forest.midural.ru/article/show/id/97).

5. MUHHCTEPCTBO MPUPOJHBIX pecypcoB U 3kojoruu CepanoBckoit obnacTtu. Jlecoxo3siiicTBeH-
HbIE periamMeHThbl JIECHUYECTB CaepaioBcKoi oOnactu:
(https://forest.midural.ru/document/categor).

6. NurepakruBHas kaprta «Jleca Poccun» (http://geo.roslesinforg.ru:8282/#/ );

. Ilyonuunas xamactpoBas kapta (https://rosreestrmap.ru/?zoom=14).

8. Nudopmammonnsie  cuctembl  «buopasHooOpasme  Poccum». —  Pexwmm  jmocryma:
http://www.zin.ru/BioDiv/

AW

~

7. ®oHA OLEHOYHBIX CPEICTB /sl POBeIeHUsI MPOMEKYTOYHOM aTTecTaluu
00y4aoIMXCH M0 JUCUMUIITIMHE

7.1. Ilepevyenb KoMIeTEeHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npoilecce OCBOeHHsI 00pa-
30BaTe/1bHOM NMPOrpPaMMBbI

DopmHpyeMble KOMIETEHIINN Bun u popma xoHTposs

OIIK-1 criocoOeH pemath THIOBBIE 3a/1a4u TIpodec- IIpoMe:KyTOUHBIH KOHTPOJIb: YCTHBIH OINpPOC
CHOHAJIbHOW JIESITENIbHOCTH Ha OCHOBE 3HAHUN OCHOB- | HAa DK3aMEHE
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HBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HAyK | TeKymui KOHTPO/b: OIpPOC, 3alUTa OTYET-
C MpUMEHEHUEM HH(POPMAITMOHHO- HBIX MaTepHaJIOB 10 J1ab0paTOPHOW WM TMpak-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH. THYECKOH paboTe

7.2. Onucanue noxka3sareJsieil 1 KpUTepHeB OLlEHNBAHUSI KOMIIeTeHIHii
HA Pa3JIMYHbIX 3Tanax ux GopMUpPOBaHNS, ONMUCAHUE IIKAJ OLeHUBAHUS

Kpurtepuu oueHMBaHHS YCTHOTO 0TBETa HA KOHTPOJIbHbIE BOIPOCHI IK3aMeHa (MPOMeXKyTo4-
HbIii KOHTPOJIb popmupoBaHusi komnereHuu OITK-1)

«5» (omauyno): — JaH TOJHBIA, pa3BePHYTHII OTBET Ha MOCTaBJICHHBIA BOIPOC, MIOKAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIC MOJOXKEHUS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKasi CTPYKTYpa, JIOTHYECKasi MOCJIEA0BAaTEIbHOCTh, OTpaKaroulas CYHIIHOCTb
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABJIeHU. 3HaHHE 00 00bEKTE AEMOHCTpHUpYeTCs Ha (pOoHE MOHUMAHUS
€ro B CHCTEME JJaHHOM HayKW U MEKAMCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JTUTEPATYPHBIM SI36IKOM B
TepMHUHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUYHSIOUINE BOIIPOCHI;

«4» (xopowo): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJICHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbBIC MPU3HAKH, IPUUUHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO AONYIICHBl HE3HAYUTEIbHBIC OIINOKU
WM HEJI0YEThl, UCTIPaBICHHbIE OaKalaBPOM C TIOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnemseopumenvho): — NaH HETOIHBIM OTBET, JIOTUKA M TMOCIEI0BATEIIBHOCTh M3JI0KEHUS
MMEIOT CYIIECTBEHHbIC HapylIeHus. JJomyiieHsl rpyObie OMUOKYA P OMpPEAeIEHUU CYIIHOCTH PaCKpPbI-
BaeMbIX MOHATUH, TEOPHIA, SIBJICHUH, BCICACTBUE HETIOHUMAaHUs 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX NMPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPBITH KOHKPETHBIE TPO-
sBIICHUSI 000OIICHHBIX 3HAHUN He MoKa3aHo. PeueBoe oopmiienne TpedyeT monpaBokK, KOPPEKIHH;

«2» (HeyooenemeopumenvHo): — OakalaBp JEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMEeT JIelaTh apryMEHTHPOBAHHBIC BBIBOABI M MPUBOAMTH MPUMEPHI, MOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJIaJIeeT TEPMUHOJIOTHEH, MPOSBISAET OTCYTCTBUE JIOTHUYHOCTH U
MOCTIEIOBATEIPHOCTH U3JIOKECHHUS, AETAET OMUOKH, KOTOPBIE HE MOKET MCIIPABHUTD, AAXKE MPH KOPPEKIIUU
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEUaTh Ha 3aHSATHH.

Kpurtepuu ouneHuBaHHUs ONPOCA YCTHOTO OTBETA MO TeMe MPAKTUYECKOil WM J1abopaTopHOii
padoThI (TeKymuMii KOHTPOIb popmupoBanne komnerennuu OIK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO pa3a; JaH MOJTHBIN, pa3BEPHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe ITPeroiaBaTesieM BOIIPOCHI, TOKA3aHO 3HAHHE U MOHMMaHue TeMbl. OOyyaromuiicss MpaBUIBHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAaye KOJUIOKBHYMa, 3HAET ¥ IOHUMAET XOJI BBITIOJTHEHUS MPENICTOSIICH J1a-
O6opaTtopHOi pabOTHI.

«4» (xopowo): onpoc MPONJEH CO BTOPOH MOMBITKH; JaH MOJHbIM OTBET Ha BCE 33/1aBaeMbIe Ipe-
moJIaBaTeieM BOTPOCHI, TIOKAa3aHO 3HAHWE W TIOHMMaHue TeMbl. OOydaronmiicss mpu cjade KOJUTOKBUyMa
MIPaBHJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBHYMa C TTOMOIIBIO MPENo/iaBaTess, 3HaeT U MOHUMAET X0/
BBITIOJTHEHUS MTPEACTOsIIEeH Ja00paTopHOil paboThI.

«3» (yoosnemeopumenvbHo): ONPOC MPONACH C TPEThEH MOMBITKY; JaHBl OTBETHI HA MOJOBUHY 3a-
JlaBaeMbIX IIPETIO/IaBaTeNIEM BOIPOCOB, MOKAa3aHO 3HAHWE OCHOBHBIX TOHSATHH TEMbI, BBIHECEHHOW Ha
KOJIJIOKBUYM. B 0TBeTe CTylE€HTOB OTCYTCTBYIOT BBIBOJABI. ¥ MEHHE PACKPHITh KOHKPETHBIE MPOSBIECHUS
0000IIEHHBIX 3HAHUU He moka3zaHo OOydvaromuiics MpU cllade KOJJIOKBUYMa IPaBUIBHO OTBETUJI Ha
OOJIBILITYIO YaCTh 3a/1aBa€MbIX BOIPOCOB, OJHAKO, peueBoe opopMileHHE TpeOyeT MOMpaBOK, KOPPEKIUH;
CTYJICHT 3HAET X0/ BBIMTOJTHEHUS TIPEACTOSIEH JTabopaTopHOil pabOTHI.

«2» (neyOoeremeopumenvHo) — 00Oy4JaIOMIUNACSA HEe 3HAeT OCHOB TEMbI, HE CIIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJIUTH MPUMEPHI, TIOKAa3bIBAeT cllaboe BiIaJeHHEe MOHOJOTHUYECKOW pe-
4bl0, HE BJIAJZICET TEPMUHOJIOTHEH, POSBISET OTCYTCTBUE JIOTHYHOCTU U TOCJIEA0BATEILHOCTH H3JI0KE-
HUS, JIeaeT OMHMOKH, KOTOPbIe HE MOKET UCTIPaBUTh, TaKe MPH KOPPEKITUH TPEToaBaTeieM, 0OTKa3bIBa-
eTcs OTBeuaTh Ha BOIPOChl. OOydaronuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/Ia MMPOBEJCHUS NIPEACTOSIIEH Ta00paTOPHOH pabOTHI.

Kputepun oneHuBaHHus BHINOJHEHHUS NMPAKTHYECKHUX, JJA0OOPATOPHBIX PadoT U 3alMUTHI OT-
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YyeTa (TeKylMii KOHTpoab popmupoBanue kommerenmun OIK-1)

«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; 0(DOPMIICHHE U CoJlepKaTesIbHAs 4YacTh oTYeTa 00pas-
LIOBBIE; PabOTa BBINMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHHMS, 3aKITIOUCHHS U
BBbIBOIbI. O0yYaromUIACs MPaBUIILHO OTBETUII HA BCE BOMPOCHI MTPH 3alIUTE OTYETHBIM MAaTCPUAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B O(POPMIICHUH OTYETA U €0 COJEPKATEIHHON YacTu
HET TpyOBIX OMMOOK; paboTa BBIMOJHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHMS,
3aKJIIOYCHUS U BBIBO/BI. OOyUaromuiics MpH 3alIuTe OTYETHBIM MaTepPHaJOB MPABUIBLHO OTBETHUII HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoaBaTelIsl.

«3» (yoosnemeopumenvro): padoTa BBIIIOJIHEHA ¢ HApYIICHUEM rpaduka; B 0hOpMIICHHUH, COIEP-
KaTeJIbHON YacTh OTYeTa eCTh HEJIOCTATKH; PadOTa BBHIIOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 00001IeHns. OOyJaromuiics PH 3alUTe OTYCTHHIM MaTepUAIOB OTBETHUII HE Ha BCE BOIIPOCHI.

«2» (Heyoosremseopumenvuo): odopmieHUe pabOThl HE COOTBETCTBYET TPEOOBAHMIM; OTCYT-
CTBYIOT WJIM CJENIaHbl HETIPaBHJIbHBIC BBIBOJIBI M 0000meHust. OOydaronmiicss He CMOT 3alIUTUTh OTYET-
HBIC MaTepHaIbl U MOSICHUTH MPE/ICTABICHHBIC TaHHBIC.

7.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI MU HHbIEe MaTepPHAJIbl, HeO0X0AUMBbIe 115l
OLCHKU 3HAHMI, YMEHHNii, HABHIKOB U (WJIN) ONBITA AeATEJbHOCTH, XapaKTePHU3YI0-
KX 3Tanbl (GOPMUPOBAHNS KOMIIETEHLMII B Ipolecce 0CBOeHUs1 00pa3oBaTeIbHOM
NPOrpamMmblI

Bomnpocel k 3x3aMeHy (IIPOMEKYTOYHBIM KOHTPOJIb):

1. ATOMHO-MOJEKYJISpHOE YUeHHEe. XUMHUECKUE JIEMEHTHI U MPOCThIE BELlecTBA. 3aKOH ABOrajapo

U 3aKOH 3KBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa] U Macca. Y paBHeHue I lnanka.

3. JIBoiicTBeHHas mpupona cBeta. KopmycKkynsipHO-BOIHOBOM Tyanu3M. Y paBHeHnue ae-bpoiis. Ilo-
HATHE O KBaHTOBOM MexaHuke. YpaBHeHue lllpenunrepa. ColictBa BoiaHOBOM (pyHKIuu. CooT-
HOIIICHHE HeomnpeeneHHocTel [ eiizendepra.

4. KBaHTOBO-MeXaHHUYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBble uucna, WX (QU3HUECKUil
cMbIci. AToMHbIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipunmun Ilaynu, npaBuno Xyunaa. Ilo-
CJIE0BATEIBbHOCTD YHEPIETUUYECKUX YPOBHEW B MHOTOJIEKTPOHHBIX aTOMaXx.

5. Cospemennbie GopmynupoBku Ilepuonnyueckoro 3akoHa. CTpyKTypa MEpUOIAYECKON CHUCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B NEPUOIUYECKOM cucTeMe (BepTHKalbHAas M TOPU3OHTAIbHas
MEPUOJUYHOCTb).

6. Ilepmoamveckas cuctema U ee CBsi3b CO cTpoeHreM aroMoB. [Ipaeuino Kieukosckoro. s-, p-, d-, u
f- amemMeHTHI.

7. Paguycsl aTOMOB M MX MU3MEHEHHUE B MepHoJax U NoArpynmnax. FloHHele paanychl U 3aBUCUMOCTb
UX OT DJIEKTPOHHOTO CTPOEHUS U CTEIEHU OKHUCIICHMs. VI3MEHEHNE KMCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMH 110 IEpUOIaM U TpYIIaM.

8. MHcropwust pa3BUTHS AJIEKTPOHHBIX MPEACTABICHUI 0 XUMHUECKOH cBsi3u (Teopust Koccenst u JIbro-
uca). loHHast u KOBaJIeHTHasl CBSI3H.

9. HampaBieHHOCTh M HACHIIIAEMOCTh KOBaJICHTHOH cBsi3u. [lonsipHast koBaneHTHas cBsi3b. [lomsapu-
3y€MOCTb.

10. MoHHas cBs3p KaK KpaWHWI CITydail TOJSIPHOW KOBaJCHTOW CBs3U. HeHanpaBIeHHOCTh M HEHa-
CBIIIAEMOCTb NOHHOM CBS3HU.

11. KpuBasi noteHunanbHON 3Heprun Mojekysl. OCHOBHbIE MOJIOKEHUS METOJa BaJEHTHBIX CBSA3CH.
BajleHTHOCTB aTOMOB 3JIEMEHTOB C IIO3ULIMHA METO/A BAJICHTHBIX CBA3CH.

12. Teopus rubpunu3anum. 3armoHeHUe THOPUIHBIX OpOHTANel HENOJeICHHBIMH TTapaMy AJIEKTPO-
HOB.

13. O6pa3oBaHue KpaTHBIX CBS3EH G- U T — CBSI3U, NX 0COOEHHOCTH. OOBSICHEHNE CTPOCHHE MOJICKYIT
N2 u CoHs; CH4, NH3, H20.

14. XapakTepuCTUKH XUMUYECKON CBS3M: JITMHA U DHEPIHsl, BAJICHTHBIN yTroJl.

N
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16.
17.
18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.

42.
43.

. JloHOpHO-aKkuenTopHas cBsi3b. BomopoaHas CBA3b.

Kunkoe cocrosinue. BiausiHue BOAOPOIHOM CBSI3U HA CBOMCTBA KUIKOCTH.

PazbaBienHbIe pacTBOPHI HEIIEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y paBaenue Bant-I'odda.
JlaBjieHHE HACBILIEHHOTO I1apa HaJ pacTBOpOoM. 3akoH Payins. Temneparypsl KUIIEHUS U KpUCTaJI-
mu3aimu. Kprockomnus 1 30yIIHOCKOIHS.

Teopus snexTponuTryeckoi aucconuanuu Appenuyca. Pons pactBoputens B nmpouecce pacmnaja
AJIEKTPOJINTA HA MOHBL. J{M3JIEKTpUUecKas MPOHUIIAEMOCTh U MOHU3UPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIIS.

Cnalble U cuiIbHBIE NEKTPONUTHL. CTENEeHb AUCCOLUAINN U €€ CBA3bh C U30TOHMYECKUM K03 du-
LIUEHTOM.

3akoH neicTBUs Macc U pacTBopbl. KoHCTaHTa Aricconmanuy C1adbixX 3JIEKTPOIUTOB. 3aKOH pas-
OaBnenus OcTBasibja. BiusHUE OAHOMMEHHOIO MOHA Ha JUCCOLMAIMIO CIa00ro 3JIEKTPOJIMTA.
Crynenyarasi AUCCOLMAITHSI.

CocrosiHME 371EKTPOJIUTOB B pacTBope. MoHBI M HequcconMupoBaHHble MoJieKybl. Koadguiuenrt
akTUBHOCTH. [ToHsATHE 00 MOHHOIA CHIIEe pacTBOpa.

Honnsle peakuyy. Y CIOBUSA CMEIIEHU HOHHOTO paBHOBecus. [IponsBenenne pacTBOpUMOCTH.
DNEKTPOIUTUYECKAs JUCCOLUAIUS MOJIEKYJ BO/ibl. IOHHOE ITpon3BeIeHNE BOIBI.

Bonoponnslii nokaszarens. Crioco6s! onpenenenust pH. KucioTHo-0CcHOBHbIE HHAMKATOPSI.
I'upponus. CreneHb rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temieparypbl. Koncranra
TUIPOJIN3A.

Paznuunsle ciydan runponunsa. [lpumepsr.

CoBpeMEHHBIE TEOPUH KUCIIOT U OCHOBAHUM.

Baxkneiiiye OKHCIUTENM M BOCCTAaHOBUTENU. V3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
CBOICTB 2JIEMEHTOB B IEPUOAX U IOArPYIIIIAX.

CocraBiieHne ypaBHEHHH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Knaccudukanus okuc-
JIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI. BpIUnCIeHNEe XUMUYECKUX YKBUBAJIEHTOB OKUCIUTENS U
BOCCTAHOBUTEISL.

BnusiHue teMieparypbl, KOHIEHTPALUKA PEareHTOB, UX MPHUPOABI, CPEbl U APYTUX YCIOBUH Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpoueccoB. YpaBHenuss Hepucra. Mcnosb3oBa-
HUe TalbJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MOTEHIIUANOB JUIsS PELISHUsT BOIIPOCca O BO3MOXK-
HOCTHU MIPOTEKAHUS PEAKIIUH.

TepMonnHaMuyeckas cucreMa. 3aKOH COXPAHEHUs dHEPIruu. BHYTpEHHSS HEPIUs U SHTAJIBIINA.
DK30- U SHIOTEPMUYECKUE peakIuU. TepMOXUMHUYECKUE YpaBHEHHUSI.

3axoH ['ecca u cnenctus us Hero. [IpumMepsr.

OHranbnus oOpa3zoBanus. CTaHgapTHbIE cocTOSTHUS BellecTB. CTaHIapTHAs SHTANIbIUS 00pa3o-
BaHUs U CTOPaHUS.

Maxkpo- u Mukpococtosinus. BepostHocTh coctosinus. [lonarue o6 sutponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHue SHTPONINHY B Pa3IMUHBIX IPOLECCAX.

[Tonsitue 06 sHeprumn I'mbOca, ee M3MEHEHNH Kak Mepbl peakMOHHON crocobHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OObpatumble U HEOOpaTUMBbIe Mpoliecchl. ['OMOreHHble U reTeporeHHble paBHOBecus. KoHcraHTa
paBHOBECHSI B TOMOT€HHBIX U F€TEPOTrE€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBsA3b KOHCTAHTBHl PAaBHOBECHS! CO CTaHIAAPTHBIM M3MEHEHHEM SHEPruu
I'n66c¢a.

[Tpunnun Jle-Illarense. BiustHue TemmepaTypsl, AaBI€HUS W KOHIEHTPALMM PEAreHTOB HA paB-
HOBECHE.

DOnemMeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaknuil. CKOpoCcTh peakiuil B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

@DaxTophl, BAUSIOUINE HA CKOPOCTh peaklnu. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MonekynsipHOCTb U OPALOK peaku. ITopsnok HealeMEHTapHBIX PEAKIIUM.

3aBUCUMOCTb CKOPOCTH peakluu OT TeMiieparypsbl. [loHsaTHe 00 akTUBHOM KOMILIEKCE. DHEPrus U
DHTPONUS AKTUBALIUH.
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44, O6mue cBoiicTBa pacTBOpPOB. PacTBOpEI Kak MHOTOKOMIIOHEHTHBIE cUCTeMbl. Kiaccudukarius
JIByXKOMITOHEHTHBIX pacTBOpoB. IIpomueccsl, conpoBoxaatomue odpazoBaHue pactBopoB. Coiib-
BaTalusl.

45. Pa3nuyHble BUb! BBIPAKEHHS KOHLEHTPALUK PAaCTBOPOB U X B3aUMHBbIE I1€PECUETHI.

46. 3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B XKHUIKOCTAX. 3aKkoH [ enpu. BiusiHue Ha pacTBOPUMOCTD
IIPUPOJBI BEILECTB, TEMIIEPATYPBI, AABJICHUA. 3aKOH PaCIpeACICHUs.

47. HomeHkIIaTypa U OCHOBHBIE THUITBI KOMIUIEKCHBIX coeanHeHui. Kinaccupukanus KOMITIEKCOB 1O
BUJy KOOPJUHUPYEMBIX JIMTAH]IOB.

48. DNICKTPOXUMHYCCKUN psifl HANpsOKEHUN MetayuioB. [ anpBaHmdeckue 3nemeHTsl. DJ[C ranpBaHu-
YECKOT0 3JIEMEHTA.

49. DrexTponn3 Kak OKUCIUTENbHO-BOCCTAaHOBUTENBHBIN mpouecc. 3akonsl Papanes. [Ipaktuaeckoe
3HAYEHUE DJICKTPOIIN3a.

50. DneKxTposn3 paciIaBOB U BOAHBIX PACTBOPOB AJIEKTPOIHUTOB.

51. Koppo3us MeTaiiioB. MeToibl 3allMThl OT KOPPO3HH.

Buuner (o6pazey) K 3x3amMeHy (IPOMEKYTOUYHBIA KOHTPOJIb):

1. Kakoe KOJIM4ecTBO BeIIeCTBa MOJIEKYJ BOAOPO/a COAepKaT 12,04~1025 aTOMOB BOJIOpoa?
2.HammcaTte  MOJEKyJIspHOE, TOJHOE ©  COKPAIIEHHOC WOHHOE  YpPaBHEGHUS  PEaKINH

Fe(OH), + HNO, —
1o nonHoit hopMe COCTaBUTH MOJIEKYIISIPHOE ypaBHEHHE:
Pb’>" +S* —PbS
3. B monekynsapHoii u nonHoit popme paccmorpets ruaponus NazPO4. YkazaTs cpeny (Kucnas,
HEUTpaJbHas WK IIEJI0YHAas) peakLUu.
4. VIOHHO-3JIEKTPOHHBIM METOJIOM OIPEAeIUTh KO3((UIIMEHTH B ypaBHEHUN PEAKLIUU!
3—
Al +H,0 + NaOH — [AI(OH), [* + H,+ ...
5. Ykaxure, usmeHeHueM kakux napamerpos (T, P, C) MOXXKHO CMECTUTh XMMHYECKOE PaBHOBECHUE C
LEJIBIO YBEJIMYEHHS BBIX0/1a IIPOJTYKTOB PEAKLIUN: H,S, + 1, <5, +2Hl,;AH)0

6. BogopoaHslii anektpos cpaBHeHus. CTaHIapTHBIN 3JEKTPOIHBINA noTeHIMal. Y paBHeHre HepHeTa.

7. Kakoit 00b€M (Mi1) pacTBOpa rUAPOKCUAA Kalusl ¢ MOJIIpHOM KoHIeHTpanuei 0,2 Moib/n TpedyerT-
csa qua HeWrpanmusanuu 100 mi pacTBopa CepHOM KHCIOTBI ¢ MOJIApHOM KoHIeHTpanueit 0,1
MOJIb/?

Bonipocs! k onpocy no reMaM NpaKTHYECKHX H JIa00pPaTOPHBIX padoT (npumepor)
(TeKkyuuii KOHTPOJIb)
Pazgen 1. rema 1.1.-1.2. Ilpaktuueckas padora Nel
«OmnpeneneHne YKBUBAJIEHTHON MacChl HEU3BECTHOTO METAJIA

1.®opmynupoBKa 3aKOHA COXPaHEHUSI MACChl M DHEPTHH, €T0 MAaTEMaTHYECKOE BBIPAKECHHE.

2.DopmMynupoBKa 3aKOHA COXPAHEHUSI MaCChI.

3.®opmMyaupOBKa 3aKOHA MOCTOSTHCTBA COCTABA.

4. ®opMyIHpoOBKa 3aKOHA KPATHBIX OTHOIICHHIA.

5.®opMynUpPOBKa 3aKOHA YKBUBAJIEHTOB, €M0 MATEMATHUYECKOE BhIPAKEHUE.

6.0npeaeneHue NOHATHA: MOJIb BEIIECTBA, OTHOCUTENIbHAS MOJIEKYJISIpHAsE Macca, MOJISIpHasi Mac-
ca.

7.0npeneneHre MOHITHI: YKBHBAJICHT 3JIEMEHTAa, MOJIApHAs Macca SKBUBAJIEHTa, (hopmyma s
pacyeTa MOJISIpPHOUM MacChl SKBUBAJIEHTA AJIEMEHTA.

8.0mpesenenne MOHATHI: YKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBHUBAJICHTA Ta3a.

9.®opmynbl A pacyeTa MOJIIPHOM MacChl SKBUBAJ€HTa OCHOBHBIX (UETHIPEX) KJIACCOB HEOpra-
HUYECKHX COSIMHEHHH.

10.®opmynupoBka 3akoHa ABOTaJpo, CMbICI U BEIMYMHA YK CIIa ABOTapoO.

11.®@opmynupoBKa ABYX CIEACTBUHI U3 3aKOHA ABOTaIpo.

17



12.00beM, 3aHMMAaeMBbIi JIIOOBIM Ta30M MPU HOPMAJIBHBIX YCIOBHX (H.y.). [IpuBecTn 3HavYeHus
JaBJICHUS U TemnepaTypsl ipu H.y. B cuctemax CHU u CI'CE.

13.MaremaTudeckoe BEIpaKeHUE 00bEIMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus KianeiipoHna).

14.Marematuueckas 3anuch ypaBHenus MenneneeBa — Kianeiipona.

15.ITonaTre napuyaabHOro JaBJIEHU ra3a. 3aKOH NapLUualbHbIX JaBieHUH JlanbToHa.

16. BemecTBo coctout u3 Menu u cepel. M3 0,667 r aToro Bemecrsa moxydeHo 0,556 r okcuaa
meau(1l). Beraucaure MaccoByrO JIOJIIO MEU B BEIIECTBE U HAAUTE ero GopMyITy.

Pazpnea 1. rema: 1.3. JJaboparopHo-nipakTuyeckast padora No2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMUs 37eMeHTOB. CBOMCTBA BaXKHEHIIIUX CO-
€IVUHEHUN

o 101
1.Ilousatue xuMudeckuii dnemMedT. YTo 03HaYaeT 3amnuch 24 Ru?

2. Ilepeuncante CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IEJIOUHBIC JIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI 3JIEMEHTOB, Ha3bIBAEMBIX FAJIOT€HAMHU.

4.TlepeuricuTe CUMBOJIBI 2JIEMEHTOB, HA3bIBAEMBIX I1[EJI0YHO-3EMEIbHBIMH.

5.Kakue sneMeHThl Ha3bplBalOT HeMeTaulamu. lIpuBeaure Bce MCKIIOYEHUS U3 cHOpMyIUpOBaH-
HOTO TIPaBUJIA.

6.Kakue sneMeHTsl Ha3bIBalOT MeTauiamMu. [IpuBeanre Bce UCKIIOYEHUS U3 CPOPMYIHPOBAHHOTO
npaBuIa.

7. laiite onpeneneHue okcuaoB. KakoBa creneHb OKUCIEHHs 0Opa3yroLIero OKCHJ JJIEMEHTa B
HIDKe TpuBelieHHbIX okeuaax: Cra07, TiO2, H202, KO2? Ha3oBuTe 3TH OKCHJIBI, IPUBEANUTE MX Tpadude-
ckue GOpMYyIIbI.

8.JlaliTe ompeneneHUs OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX M HECOJICOOPa3yIOMINUX OKCHIIOB.
[TpuBenure no ABa mpuMepa Kaxaoro tuna okcuaos. [Ipusenute ux rpagpudeckue Gopmysbl.

9.MaiiTe ompeneneHUe OCHOBAHMM C TOYKHU 3PEHMS] TEOPHM DJEKTPOIUTHUYECKON AMCCOLUAIUHU.
Yo HazbIBaeTCs KUCIOTHOCTHIO OCHOBaHMIH? Kakue 0oCHOBaHUS HAa3bIBAIOTCS LIET04YaMu?

10./laiiTe ompeneneHne KUCIOT C TOUYKH 3PEHUS TEOPUH DICKTPOIUTHYECKON Aucconuanuu. Yto
Ha3bIBAETCSI OCHOBHOCTHIO KUCIIOT? [IpuBenuTe mo oJHOMY NpUMeEpY KHCIOPOJCOAEPIKALIMX U OEeCKHC-
JIOPOJHBIX KHUCIIOT, JAWTE UX CHCTEMATUYECKOE U TPAJUIIMOHHOE HAa3BaHUSI.

11./laliTe onpeneneHne CpeaHUX CONEH C TOUKH 3PEHUS TEOPUU AIIEKTPOIUTHYECKOH Iuccorua-
. YeM OTIMYaloTCsl OT HUX KHCIIbIe M OCHOBHBIE conu? [IpuBenuTe 1o 1Ba mpuMepa KUCIBIX 1 OCHOB-
HBIX coJiel, Ha3oBUTe ux. [IpuBeaure ux rpadguueckue GopMyIsbl.

12.laitiTi ompejeneHne TBOMHBIX U CMENIAaHHBIX colieid. [IpuBenuTe 1o 1Ba mpuMepa Kaxaoro
TUIA 3THX cojiel U HazoBuTe ux. [IpuBenure ux rpaguueckue GopmyIsl.

13.JlaliTe onpeneneHue MOHATHs rpaduueckoil popmyisl coennnenus. [lpusenure rpapuyeckue
dbopmynel coequnennit: VOSOs4, CrOHSO3, HBrO2, CaHPO4. K kakum kiaccam OTHOCATCS STH COEIU-
HEHWsI, JalTe X TPAIUIIMOHHBIC HA3BaHMUS.

14./laiiTe onpeneneHye MOHATHUS CTENIEHb OKMCIICHHUS JeMEHTa B coeluHeHnH. PaccuunTaiite cre-
MEHH OKHMCIIEHHS dJIeMeHTOB B coemauuenusx KoCroO7, HaPOs, SiOs%, Cr2(S0a)3, maiite ux TpaauIHOH-
HbIE Ha3BaHMUSL.

15.Metadochopnas u oprodocdopHas KUCIOTH — HA YTO YKA3bIBAIOT UCIIOJIb30BAHHBIC TIPUCTAB-
ku? IlpuBeaure rpaduueckue GopMysbl ITUX KHCIOT.

16.IlpuBenuTe 0ObIUHBIE U rpaduueckre GopMyIIbl XJIOPCOAEPKALIUX KUCIOT, COOTBETCTBYIOLIUX
CIIEAYIOIIMM CTENEeHSIM OKUCIIeHus xjopa: -1, +1, +3, +5, +7. [IpuBeaure TpaiulMOHHBIE Ha3BAHUS ITUX
KHCIOT. Ha 9To yKa3bIBalOT UCTIONBb30BaHHBIC B HA3BAHUSAX OKOHYAHHUS?

17. CocraBbTe MOJEKYJISpHbIE U HOHHBIE YpaBHEHMs pEaKIil, C IOMOIIbI0 KOTOPBIX MOYHO
OCYIIECTBHUTH CIICAYIOIINE IPEBPAICHHS:

S—502—-S03—>H2504—CrOHSO4—>Na:SOs—>NaHSO4

18. Ha3zoBuTE KOMIUIEKCHBIE COETMHEHHS. YKaXHUTE 3apsil KOMIUIEKCHOTO HOHA, CTENIeHb OKUCIIe-
HUS ¥ KOOPJAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa30oBaTesi, a TAK)Ke IEHTaTHOCTh JINTaH]IOB.

Naz[Ag(S203)2]; [Co(NHs3)e]Cl2; [Be(OH)2(H20):]

19.3anummMTe ypaBHEHNE PEaKIMU B MOJIEKYIIsipHOM U noHHOM Bujie: Cra(SO4)3 + BaClo—
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Pa3nen 2. rema: 2.1. [Ipaktudeckas pabota Ne3
«CTpoeHue aToma U epuoAudecKas cucremMa XuMudeckux ainemenToB .M. MenneneeBa»

1.Mogens bopa crpoenust aroma. [Tocrosinnas Punbepra, ee uncienHoe 3HaUeHUeE.

2.IlonsiTe opOUTAIIB.

3.Du3NYeCKU CMBICI U 3HAYCHHUS], IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YHCJIOM.

4.Du3znueckuii CMbICT ¥ 3HAYECHHUS, TPUHUMaeMble OpOUTATbHBIM KBAHTOBBIM YHCIIOM.

5.Bun a5eKTpoHHBIX 00JaK0OB (OpOUTael) 1 COOTBETCTBUE MEX]y YUCICHHBIMU U OyKBEHHBIMHU
0003HAaYEHUSIMH OPOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.DU3UYECKUN CMBICIT U 3HAYEHUs, IPUHUMAEMbIE MAarHUTHBIM KBAHTOBBIM YHCJIOM. CBSI3b 3THX
3HAa4YeHUH ¥ 4yKcia S-, p-, d- u f-opouranei.

7.DU3NYECKUN CMBICI U 3HAYECHHUSI, IPUHUMAEMbIE€ CITMHOBBIM KBAaHTOBBIM YHCJIOM.

8.YciioBHAs 3aMUCh YHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3UUECKHI CMBICT TIPUHIIATIA MUHUMYMa YHEPTHH.

10.®opmynupoBKa U Gu3HdecKuii cMbIc puHiuna [laymm.

11.®opmynupoBka u (HU3HYECKHIA CMBICI MTpaBuUia XyH/a.

12.®opmynuposka npasuia KiaeukoBckoro.

13.Yto Ha3bIiBaeTCA 3JICKTPOHHOW KOH(purypammeit aroma? [IpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(MUTYpaIHio aToMa deMeHTa ¢ 3apsaoM sapa S1.

14.PaccunraiiTe MaKCHMAJIBHOE YMCIIO SJIEKTPOHOB, KOTOPBIE MOT'YT HaxX0IuThcs Ha 3P u 5f opoOu-
TasX.

15.IIpuBenute coBpeMeHHYIO popmynupoBky Ilepuonundeckoro 3axona J{.11.Menneneena.

16.0npenenenre u Gu3nuecKuid CMbICT MOHATHI: d()PEKTUBHBIN 3apsa sAapa, TOCTOSTHHAS dKpa-
HUPOBAHUSI.

17.Ilonarus paauyca atoMa U noHa. Kak u3sMeHsercs paanyc 4acTUIlbl PU EPEX0JIe: aTOM — €T0
MIOJIOXKUTEIBHO 3apSKEHHBIN MOH, aTOM — €0 OTPULATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPU MEPEMEILIEHUH B0 NIEPHOa clieBa Hampa-
BO U IIPH MEPEMEIIEHUN CBEPXY BHU3 BJIOJIb TJIaBHBIX U MMOOOYHBIX MOATPYIIN?

19.0npenenenne NOHATHS HEPTUsl MOHU3ALMH, €IUHULIBI €€ U3MEPEHUS U XapakTep €€ U3MEHe-
HUS B IEpUOJaX U TPYyITax.

20. OmpeneneHue MOHSATUS YHEPTUS CPOJCTBA K DIEKTPOHY, SAUHUIIBI €€ U3MEPEHHUS U XapaKTep
ee U3MEHEHMsI B IEpUOoiaX U rpymnmax.

21.ITonsiTve 1 GU3NYECKUI CMBICT AJIEKTPOOTPHUIIATEILHOCTH 3JeMEHTOB 1o Mannukeny. Enqunu-
bl €€ U3MEPEHUS U XapaKTep U3MEHEHHUS B MIEpUOAaX U IpyIax.

22.0OTHOCUTENBHBIE ANEKTPOOTPULATENBHOCTH TIO [lONMHTY: Kak OIEHUMBAIOTCS M 3aKOHOMEPHO-
CTH U3MEHEHHS UX 3HAYCHUH B TIEPHOJIaX U TPYIINaXx.

23. Hanmummre »>neKkTpoHHbIe (OPMYIBI TPUBEACHHBIX HIKEe HOHOB. K ceMelCTBY KakuXx dIeMeH-
TOB OTHOCSITCS aTOMBI 3THX HoHOB? Sn*, Mn?*, Cu?*, Cr¥*, S%.

Pa3nen 3. Beenenue B TeOpHI0 XUMUYECKUX TIPOILIECCOB
(Tema: 3.1. DHepreTuka XUMHYECKUX MTPOLIECCOB.)

1.Onpenenenuie MOHATHS TEIIOBOM A3PHEKT peaKIH.

2.IlepBblii 3aK0H (Hayasio) TEPMOAMHAMUKY, €r0 MAaTEMaTHUECKOE BhIpaKEHHE U 3aIlTUCh JJIS U30-
OapHBIX MPOIIECCOB.

3.0npeneneHne N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX MpoleccoB. MoaudpuKkanuy 3anucu
MaTEeMaTHYeCKOro BhIpaXeHHs 1-ro Hauana TEpMOJUHAMHUKYU B 3THX TPeX CIydasx.

4.JlaiiTe ompeneneHue SHTAIBINH, SHAO- U IK30TEPMHUECKUX MporeccoB. OOBSICHUTE B3aUMO-
CBsI3b 0003HaueHHH TerioBoro dddexra Q m AH.

5.0mnpeneneHue NOHATHS TEPMOXUMUYECKOE ypaBHEeHUE. Kakue ycioBusl Ha3bIBalOTCA CTaHAAPT-
HBIMU?

6.0npeneneHyre MOHATHS AHTAJIBIIMKA O0pa30BaHMA, €IUHHIIBI U3MEPEHUs. 3HAUCHHs SHTAIBIINNA
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00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBka 3akoHa ['ecca. MaTematnieckoe BhIpakeHHUE CIIEACTBUS U3 3aKoHa ['ecca.

8.Omucanme MOHATUS SHTPOIMH CUCTEMBI, EIUHUIIBI U3MEPEHUSI.

9.MaremaTtrueckast popmyiia Ui pacueTa U3MEHEHHsI SHTPOIMHU B MIPOIECCE PEAKIIUH.

10.0mnpenenenue noHATHs N300apHO-U30TEPMHUUECKOTO MOTEHIMAaNa peakuuu (dHeprun ['mboca).
Urto oTpaxkaer BenmuuuHa 3Hepruu [ m606ca?

11.0mpenenenue NOHATHS CTaHAApTHOM »Hepruu ['mb6ca oOpa3oBaHusi, eNUHUIBI 00pa30BaHUS.
3HaveHust CTaHAAPTHBIX YHepruil [ m60ca 0OpazoBaHMs MPOCTHIX BEIIECTB?

12.Martemarnueckas ¢popmya A pacueTa U3MEHEHUS M300apHO-U30TEPMUUECKOT0 OTEHIIHAa
B TIPOLIECCE PEAKIINH.

13.CooTHOIIEHUS] MEX/TY SHTAIBIUNHBIM U SHTPOIUHHBIM (PaKTOpaMH W HaIlpaBlIeHHE MPOTEKa-
HUSI XUMHUYECKOU peaKIIvy.

14.ITonsitue TepmoanHamuueckoit pynkuuu. [lepeuncnure u3Bectusle Bam TepmoaunaMuueckue
byHKIHIH.

15.Brrancnute TemnoBoii a¢ ekt peakiuu BoccranosneHust 80 r Fe203 amomMuHueMm.

16.B03MOXHO 71 TIpH CTaHJAPTHBIX YCIOBHUAX mMojiydeHue aHuiauHa 1o peakuuu NH3r) + CeHer)
= CeHsNH2) + Ha)?

3amaHus 1J1s J1a60PaTOPHBIX PadoT (TeKYyIHil KOHTPOJIb, IPUMEPHI)
®parmeHT K Teme 4.1 «OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIMN

3ananue 1. UccienoBanune OKMCJIUTEIbHBIX CBOMCTB MEPMAHIAHATA KAJIUA B KUCJIOI cpefe.
[ns pactBopa ¢ pH, 3anaHHBIM BapuaHTOM, PaCCUMTHIBAIOT 3HAYEHHUE 3JIEKTPOJHOIO NOTEHIMAIIA
CIIeyIOIIel OKUCIUTEIbHO-BOCCTAHOBUTEIHHON CUCTEMBI:

MnOs + 8H* + 5 = Mn?* + 4H20,

CCJIM KOHIICHTPpaluA MnOs u Mn2+, a TaKKC TCMIICPATypa U JaBJICHHUEC COOTBECTCTBYIOT CTAHAAPTHBIM.

CpaBHMBAIOT BBIYMCIEHHOE 3HAYEHHME IEKTPOJHOIO MOTEHIMAJIa CO CTaHIAAPTHBIM M JIE€Nal0T BbI-
BOJI O BIIMSIHMM CPEJlbl HA OKUCIIUTEIbHBIE CBOMCTBA ITIEpMaHIaHAT-HOHOB.

CtposT rpadk 3aBUCHUMOCTH OKHCIUTENbHOTo noTeHumana MnOs/Mn?" ot pH cpenpl. Tpu kakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4” nonamu:

I, Br,, CI"? IToka3piBatoT 3TH 001acTH Ha rpaduke.

3aganue 2. BoccraHoB/1eHMe NepMaHraHaTa KaJus B Pa3jIMYHbIX cpeAax.

B Tpu oTnenbHble MPOOUPKHU C paCTBOPOM MEpMaHraHaTa Kauus J00aBIIsOT pa30aBICHHYIO CEPHYIO
KHCJIOTY, TaKOH k€ 00beM BOJIbl U KOHILIEHTPHUPOBAHHBIN pacTBOp IIEIOYHU. 3aTEM B KAyl U3 NpoOu-
POK MpHOABIISIOT CBEXKEMPUTOTOBIEHHBIN pacTBop cyiabputa HaTpuss NaxSOs. [{ng oObsicHeHus Habut0-
JIA€MOT0 MMEIOT BBHY, YTO B KHCIIOH cpesie 06pasyroTcs nousl Mn?*, B meiirpanbHoit - MNO, u B cHITh-
HOIIEIOUHOH cpesie - oHbI MNO4%. TIomb3ysach HOHHO-3IEKTPOHHBIM METOJOM, COCTABIAIOT MOIHEIE
YPAaBHEHUs PEaKIHil.

Ha ocHOBaHMM BBIYMCIEHHBIX AJIs BceX peakuuii 3HaueHuit 3J[C nenarot BBIBOA 00 OKUCIUTENIBHOM
CIOCOOHOCTH MepMaHIaHaTa Kajius B KUCIION, HEUTPaJIbHOM U IIEJIOYHON cpeax.

3aganue 3. AHAJM3 321aHHON OKHCJIHMTEIbHO-BOCCTAHOBHUTE/ILHOH PeaKIuH.

Jns 3agaHHON mapbl BemiecTB (B COOTBETCTBMM C WHJMBUIYaJbHBIM BAapUaHTOM) ONPEIENISIOT
OKHCJIUTEIb U BOCCTAHOBUTEND, paccunThiBatoT D/IC as cTaHIapTHBIX YCIOBUH M OLIECHUBAIOT BO3MOX-
HOCTb CaMOMPOU3BOJILHOIO IPOTEKAHUS PEAKIIMH MEXAY HUMHU.

[TpoBoasT nanHyto peakuuio. OTMedaroT HaOII01aeMbIe SIBICHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METO/I0M, COCTAaBJISIFOT MOJHOE YpaBHEHUE PEaKLUu.

3aganue 4. CpaBHeHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOMCTB BEelIECTB.

Jns 3apaHHOrO BenecTBa (B COOTBETCTBHM C MHJIMBUIYaJbHBIM BapUAHTOM) ONPEAEISIOT CTEEeH!
OKHCJICHHS aTOMOB U OTMEYarOT, OKHUCIMTEIEM WM BOCCTAHOBUTENIEM MOXET OBITh 3TO BEIIECTBO B
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OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusx. IIpu HeoOXOAMMOCTH MCTIONB3YIOT 3HAYCHHS CTaHIApT-
HBIX DJIEKTPOJHBIX IIOTEHLIUAJIOB.

W3 npuBeAEHHOr0 CIHMCKAa PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aUMOIEHUCTBO-
BaTh C 3aJJaHHBIM BEILIECTBOM.

VYKka3pIBalOT B IPENIOJIaraéMbIX PEaKLUSIX OKUCIMTEIb U BOCCTAHOBUTENb, paccuuThiBaroT JD/1C
11 CTAaHJAPTHBIX yciaoBUU. IIpoBOIAT peakiuy, OTMEYaOT HAOII01aeMBble SIBIICHHSL.

ITonb3ysCh HOHHO-2JIEKTPOHHBIM METOJOM, COCTABIISIOT II0JIHBIE YPABHEHUS PEAKIIUM.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK M YPOBHeH cGOPMUPOBAHHBIX KOMIIETCHIIHI

Yposens chopmu-
Ornenka
POBaHHBIX KOMIIE- [MosicHeHust

TCHITUHA

Teoperrueckoe comepKaHue Kypca OCBOCHO IIOJHOCTBIO,
BCE MPElyCMOTPEHHbIE IPOrpaMMoil 00ydeHHsl yueOHbIe 3aJaHUs
BBIIIOJIHECHBI.

OOyuarouuiics IE€MOHCTPUPYET CIOCOOHOCTh OOOCHOBAH-
HOTO BBIOOpA YCIIOBHIA NMPOTEKAHUs, BHIOOpPAa pEareHTOB U UX KO-
JIMYECTBEHHBIX COOTHOIIEHUH, ()a30BOr0 COCTOSIHMS JJIsl OITH-

«S5» MaJIbHOTO IPOBEIEHUS XMMHMYECKUX IIPOLIECCOB. Y CIEIIHO IpPH-

(oTNIMYHO) MEHSET 3HaHWsI OCHOBHBIX 3aKOHOB XUMHH, CTPOCHHMS U PEaKLu-
OHHON CIOCOOHOCTH BEILECTB AJIsl PELIEHUsI THIOBBIX 3a/a4 Mpo-
deccuonanbHOM JesTenbHOCTH. CriocoOeH MPOBOAUTh aHANIU3 TO-
JyYEHHBIX JAHHBIX, JEJIaTh MPaBUJIbHbIE, HAYYHO OOOCHOBAaHHBIE
BBIBOJIbI. ['0TOB mpejyiarate CBOM CIIOCOOBI PELICHUs [TOCTABJICH-
HBIX 3a7a4. ['0TOB paboTaTh Kak B KOMaHJE, TaK U UHIWBUIYalb-
HO.

Bricokuit

Teopernueckoe cojepx aHrue Kypca 0CBOCHO MOJIHOCTEIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMoi oOyueHus: yueOHbIe 3aJaHus
BBITIOJTHEHBI C HE3HAYUTEIBHBIMU 3aMEYAHHSIMH.

OO0yyaronuiicst cioco0eH MPOBOAUTHE 000CHOBAHHBIN BHIOOD
ONTUMAJIBHBIX YCJIOBHM NpPOTEKaHUS pPEaKIMi, 3HAEeT CIOCOOBI

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

(xopor1o) ocTaHoBKU. OOyJaroNuics UCTIOJIb3yeT OCHOBHBIE 3aKOHBI XUMHUU
JUTSL pEIIeHUs TUIIOBBIX 3aj7iad MpodeccnoHanbHOM 1eaTelbHOCTH,
Ha OCHOBE 3HAHWU O CBOWMCTBAaX W CTPOCHHH BEIIECTBA MPOBOIHT
no00p peareHToB, CIOCOOEH MPOBOIUTH aHAIU3 TMOTYYSHHBIX
JAHHBIX, HO JIOMYCKAeT HETOYHOCTH B (DOPMYJIIMPOBKAX M BBIBO-
Jax.

bazosniit

Teoperndeckoe coxmepxaHne Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMoi oO0ydeHus yd4eo-
HBIX 32JIaHUH BBITIOJIHEHO, B HUX UMEIOTCS OIIHOKH.

OOyuarouuiics MOXET IMOJ PYKOBOJCTBOM OCYILECTBIISATh
BHIOOp ONTHMAJBHBIX YCJIOBHU TMPOTEKAHUS PEAKIM U BO3MOXK-
HOCTH BJIMSIHHUS HA CMEILEHHE XMMHYECKOTO PaBHOBECHS, C IIEIIbIO
YBEJIMUYEHHUS BBIXOJla MPOAYKTOB peakuuu. CriocobeH mnoaduparb
peareHThl [l peleHUs TUMOBBIX 33134 NpodecCHOHAIBHON es-
TEJNBHOCTH, TIPUA STOM HCITOJIB3YET 3HAHUS 3aKOHOB XMMHH, CTPOE-
HUS BEIECTBA M €0 XUMHUYECKOH akTuBHOCTH. CrIOCOOEH MpOBO-
JTh aHAJIN3 TOJTyYEHHBIX PEe3yIbTaTOB MCCIIEOBAHUS, JOITYCKas
HE3HAYUTEJIbHbIE OLUTHOKH.

«3»
IToporoselii (ynosneTBopu-
TEJHHO)

W@2» Teoperuueckoe cojepxkaHue Kypca HE OCBOEHO, OOJbIINH-

Huzkuit "
(HeyZIOBJIE€TBO- | CTBO MPEAYCMOTPEHHBIX IporpamMmMoil oOyueHusi y4eOHBIX 3aja-
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Yposens chopmu-
Ornenka
POBAHHBIX KOMIIE- [TosicHeHUs

TCHITUHA

PUTEIBHO) HUH 700 HE BBIMIOJIHEHBI, TUOO coaepkar TpyObie OMIUOKH; J10-
MOJIHUTENIbHAS CaMOCTOSITENIbHAs paboTa HaJ MaTepualioM He
npuBeia K KakoMy-Tu00 3HAYUTETbHOMY IMOBBIIICHUIO KadecTBa
BBITMIOJTHEHUS Y4€OHBIX 3aJJaHHi.

OOyuaronuiics He 3HAaeT OCHOBHBIX 3aKOHOB XHMHH, TIOXO
MPEJICTaBISIET BO3MOXHOCTh UX MCIIOJIb30BAHUSI NMPU MPOBEIACHUU
BBIYUCIICHUH 10 ypaBHEHHSM peakuuid. Mimeer cialblie mpeacraB-
JICHUS] O CTPOCHUU BELIECTB U UX XMMHUYECKOI aKTUBHOCTHU, O CIIO-
co0ax MpeBpalleHUsl OJHUX BEUIECTB B JPYrue, HE BIalEeT METO-
JaMH BbIOOpa ONTHUMAJbHBIX YCIOBHM NPOTEKaHUS peakUuid H
BO3MOKHOCTH BIIUSTHHSI HA CMEIICHNE XUMHYECKOTO PaBHOBECHSI, C
LEeNbI0 YBEJIMYEHHUS BBIXOJA MPOJAYKTOB peakuuu. He crmocoben
noa0upaTh peareHThl JJIs peIleHUs IMOCTaBJICHHBIX 3aaad. He
BJIa/IeeT HaBbIKAMU OOOOIICHHS U OLEHKU MOJYyYEHHBIX Pe3yibTa-
TOB HMCCJICZIOBAHUSI.

8. Meroanuyeckue yKazaHus ISl CAMOCTOATEIbHON PadoThl 00y4aloLuXcs

CaMocTosTenbHast paboTa CIocOOCTBYET 3aKpEIICHUIO HABBIKOB PA0OOTHI ¢ Y4eOHOM U Hay4HOMH JTH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUYECKOro MaTepuasia, CIOCOOHOCTH MCIOJIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI B IPO(HECCHOHATIBHON AeSITENbHOCTH.

CamocrosiTenbHasi paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpEMs MO 3aJaHUIO0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEINo/IaBaTelsi, HO 0€3 ero HelmoCPeCTBEHHOIO y4acTus (IIpH YacTHY-
HOM HEIMOCPEICTBEHHOM Y4acTUH MPENoJaBaTelis, OCTAaBISAIONIEM BEAYLIYIO pOJib B KOHTPOJIE 3a paboTOoM
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIIOYAIOT B CeOsl M3yde-
HUE y4yeOHOM, HAYYHOH M METOJIUYECKOW JTUTepaTyphl, MaTEpUaIOB MEPUOIUYSCKUX M3IaHUH C IpUBIIe-
YEHHEM 3JIEKTPOHHBIX CPEACTB O(UIIMATBHON, CTATUCTUYECKON, MEPUOINYECKON U HAy4HOH HH(opMa-
07078

B mpouiecce n3ydeHns TuCIAILINHBI «XuMuUs» OakanaBpamu HarpasieHus 35.03.10 «Jlanamadr-
Hasl QpXUTEKTYPa» OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU pabomul IBISIOTCS:

- IOJTOTOBKA K ayAUTOPHBIM 3aHITUSIM (JIEKUUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLINX 3aJaHUH;

- caMoCToOsITeNlbHAsl padoTa HaJ OT/IEIbHBIMU TEMaMHU y4e€OHOW TUCUUIUIMHBI B COOTBETCTBHH C

y4eOHO-TeMaTUYECKUM IJIaHOM;

- IOITOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JEKIMOHHOIO THIA MpPEeNnoJaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHBIE, Haubolee
CIIO)KHBIE TTOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHYECKHUE POOJIEMBI, JaeT
PEKOMEH/IallMHU Ha BBIOJHEHHE CAaMOCTOSTENIbHOM paboTHI.

B xoze nexmuit o0y4aronmmcs peKoMeH1yeTCsl:

- BECTH KOHCIIEKTHPOBaHUE YUeOHOro MaTepuaa;

- oOpamaTh BHUMaHUE Ha OIpeAeTeHUs TOHITHH, (OPMYIHPOBKY 3aKOHOB M MX MaT€MaTUYECKOe
BBIpQ)KEHUE, MOJIOKEHHSI, PACKPBHIBAIOIINE COAEP)KaHUE TE€X MM MHBIX SBJICHUN U MPOILIECCOB, HAYYHbIC
BBIBOJIbI M ITPAKTUYECKUE PEKOMEHALINHU IO UX MPUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIINE BOIPOCHI C LIEJBI0 YSACHEHUS TEOPETUUYECKUX IOJIOXKE-
HUW, pa3pelieHns CIIOPHBIX CUTyalui.

B pabounx KOHCHEKTax jKeiaTelbHO OCTaBJIATH IO, Ha KOTOPBIX BO BHEAYIUTOPHOE BpeMs
MOXXHO CJIeJIaTh TTIOMETKH M3 Y4eOHO-METOAMYEeCKOro 00ecreueHus I CaMOCTOSTENHHOW paboThl 00Y-
YAOIUXCs, JAOMOJHSIIOMEr0 MaTepraia MpOCTyIIaHHON JIEKIMH, a TaKKe MOMETKH, MOJYepKUBArOIIne
0CO00YIO BaKHOCTb T€X WJIM UHBIX TEOPETUUYECKHUX MOJIOKEHUH.
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Jlyis ycnemHoro oBiIaieHusl KypcoM HE0OXOMMO IMOCenaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUi
MaTepHall B3aMMOCBsI3aH MKy co0oil. B ciyuasx mpomycka 3aHATHS CTyI€HTY HEOOXOAUMO CaMOCTOs-
TEJIbHO U3YyYUTh MaTe€pual U OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI 110 IIPOIIYILICHHOW T€ME BO BPEMs MH-
JUBUAYaJIbHBIX KOHCYJIbTALUN.

JlaGopaTopHbIe U IPAKTUYECKUE 3aHATHS — 3TO aKTUBHAs (opma yueOHoro nporecca. [Ipu moaro-
TOBKE K JAHHOTO BMJA 3aHATUAM oOydaroliemMycs HeoOXOAMMO M3YYHUTh OCHOBHYIO JINTEpATypy, O3Ha-
KOMHUTCSI C JOIOJHUTENBHON JINTEPAaTypOH, y4eCTh PEKOMEHIALMK IIpenogaBareis. TeMbl TEOpeTUYECKO-
IO COJEepKaHMsl IPEANoNaraloT AMCKYCCUOHHBIN XapakTtep o0cykaeHus. bonbiias 4acTh TeM AMCLUILIN-
HBI HOCUT MPAKTUYECKUH XapakTep, T.e. MPEAINoiaraeT BhINOJIHEHUE JTa00OPaTOPHBIX 3aJaHUN U peIIeHUe
3a/1a4, aHaJIN3 IPAKTUYECKUX CUTYaLUi.

BaxHoii yacTpi0 CaMOCTOSATENBbHON PaOOTHI ABJIACTCS UYTEHHE Y4eOHOW M HAyYHOH JMTEepaTyphbl.
OcHoBHas (QyHKIMS Y4€OHUKOB — OPUEHTHPOBATh CTYAEHTA B CUCTEME 3HaHUH, yMEHUI U HaBBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOEHBI OYAYIIIMMU CHICHUATIMCTAMH 10 TAHHOW TUCIUILIAHE.

Omnpoc 1o Teme J1a60paTopHON pabOThl MPEACTaBISIET COOOM OTBETHI HA IMOCTABICHHbIE BOIPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BhIMoNHEHUs. M3oxkeHne B MMCbMEHHOM BHJIC PE3YJIbTAaTOB
JKCIIEPUMEHTA U TEOPETUYECKOr0 aHAIM3a MM PELICHHE 3a7adu Mo onpeneneHHod teme. ConepxaHue
WH/IMBUYAIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpPHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OaKaIaBpOB
II0 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHHS II03BOJIET IIPENOAABATENAM CYyIUTh O XO/€ CaMo-
CTOSITENIbHOU PabOTHI OaKalaBPOB B MEKCECCHOHHBIH MIEPHO] M O CTENICHH UX TIOATOTOBKHU K DK3aMEHY.

ITonroroBka K 9K3aMeHy IIPEAIIOJIAracT:

- U3y4YE€HHUE OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATYPHI;

- N3y4YCHHE KOHCIIEKTOB JICKIIWH;

- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCaX;

9. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HCIOJIb3YEeMbIX
MPH OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO MCHUIITINHE

[MpumeneHre UUGPOBBIX TEXHOJOTHI B paMKax MPENOJaBaHUsl JUCHUIUIMHBI IPEJOCTABIISICT
pacImpeHHble BO3MOKHOCTH 10 OpPTaHM3alUK y4eOHBIX 3aHATHI B YCIOBHSAX LU(PPOBU3AIMH 00pa3oBa-
HUSI ¥ TIO3BOJISIET CHOPMHUPOBATH y OOYUAIOIINXCS HABBIKM MTPUMEHEHUS IIM(DPOBBIX CEPBUCOB U UHCTPY-
MEHTOB B TIOBCETHEBHOM KU3HU U PO(ECCHOHATBHON IESTETBHOCTH,.

JInst peanu3anyy 3TOM 1€IM B paMKaX U3y4YCHHUS JUCIMIUIMHBI MOTYT MPUMEHSATHCS CIIEAYIO-
mye nuppoBble HHCTPYMEHTHI M CEPBUCHI:

- s kommyHukaiue ¢ odydarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHKep, pacopocTpansiercs mo nuieH3nn FreeWare;

- JUIA TUIAHMPOBAHMs AayJAWTOPHBIX M BHEAYAWTOPHBIX Meponpustuii: Sunexc.Kanennapsb
(https://calendar.yandex.ru/) — onmaiin KaneHIapb-IiaHep, pacupocTpansercs mno guieHsun ShareWare

- Ui COBMECTHOTO MCIONb30BaHus (daitnos: Sunaekc./Iuck — cepBUC I XpaHEHUSI U COBMECTHO-
rO UCIIONIB30BaHUS JOKYMEHTOB, pAaclpoCTpaHsercss 1o JumeH3un trialware wu  @OO6nako
(https://cloud.mail.ru/) — cepBuc s co3ganusi, XpaHEHHsS. U COBMECTHOTO MCIIOJb30BaHusl (hailsioB, pac-
NPOCTpaHsEeTCs 10 JUIEH3UH trialware;

- JUIsl OpraHM3allMM YAAJeHHOW CBs3u M BuAcokoH(pepeHumii: Buaeo3Bonok BKonrakrte
(https://vk.com/calls) — cepBuc manas BUACO3BOHKOB, pacmpocTpaHsercs mno juneHsun ShareWare;
Mirapolis — cucrema I OpraHu3alui KOJUIEKTHBHON pabOThI M OHJIAHH-BCTPEU, PacpOCTPaHIETCS 110
IPONPHETAPHOHN JTUIICH3UH .

JInist yCTHENIHOTO OBJIAJICHUS AUCIUIIMHON UCTIONB3YIOTCS CIEAYIOIHe HHPOPMAIHOHHBIE TEXHO-
JIOTUU OOy4YEeHUS:

e [lpu mpoBepeHNH JCKIMH HCIOJB3YIOTCS TpPE3EHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mnpodecCHOHANTbHBIE CaAWTHI, WCIOIB30BAHUE BHICOMATEPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.
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* JlabGoparopHble 3aHATHS 10 JIUCLMIUIMHE MPOBOIATCS B CIEHUATU3UPOBAHHONW y4eOHOM
ayAUTOpUH.

JUis TUCTaHIIMOHHOW MOJEP)KKH TUCIMIUIMHBI MCIIONB3YEeTCs CUCTEMa yIpaBlIeHUs 00pa3oBa-
TeNbHBIM KOHTeHTOM Moodle. [y paboThl B JaHHON cucTeMe Bce 00y4aroIiuecs: Ha epBOM Kypce I10-
Jy4aroT UHAUBUAYaJIbHbIE JOIMH U IIApOJIb IS BX0Jla B CUCTEMY, B KOTOPOH pa3Mmelnarores : Iporpamma
JUCLUIUIMHBL, MaTepUaiIbl sl JCKIMOHHBIX U MHBIX BUJOB 3aHATHH , 3a/1aHUs], KOHTPOJIbHBIE BOIIPOCHI.

JlaGopaTopHble 3aHATHS MO TUCIUILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3JIIMYHOTO JIAOOPATOP-
Horo obopyznoBanus. Ha 3aHATUM B XMMUUYECKOH J1abopaTopun 00ydaroLuiics 3HaKOMUTCS ¢ pPa3IMYHbI-
MU BEIIECTBAMH U MpHEMaMHU pabOThl ¢ HUMH B 3aBUCHMOCTH OT MX arperaTHOTO COCTOSIHUS, XUMHYE-
CKOM aKTMBHOCTU U CTENEHM TOKCUYHOCTU. YUHUTCS MPABUIIBHO IOJIb30BATHCS PA3IMYHON XMMHUYECKON
1ocy10i, 00opynoBaHHEM U MpUOOpaMu. 3HAKOMUTCS C XUMHUECKUMH M (PU3UKO-XUMHUYECKUMH METO-
JlAMU aHAJIM3a BEIECTB.

B mporecce m3ydeHus NUCHUIUIMHBI y4eOHBIMH HENSIMU SBISIOTCS TEPBUYHOE BOCHPUATHE
yueOHOI MH(pOPMALUU O TEOPETHMUYECKHMX OCHOBAX CTPOEHMs, XUMHUECKOW aKTHBHOCTU W INPHUHLIMIIAX
B3aUMOJCICTBUS PA3JIMYHBIX XMMHUYECKUX D3JEMEHTOB, COCIUHEHHWI, BEIIECTB U MaTepUasoB,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHaX XUMMHU. JlanbHel1ass BO3MOXKHOCTb MCIIOJIb30BAaHUS ITUX 3HAHUM
B MpO(EeCCHOHAIBHOW JEATETPHOCTH C TPUMEHEHHEM METOJ0B MAaTeMaTHYeCKOTO aHajau3a |
MO/JICJINPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOI'O UCCIIeI0BaHMU.

Jis nocTuKeHus 3TUX LeJell UCHOJb3YIOTCS B OCHOBHOM TpaJWLIMOHHBIE WH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOI0 COYETAaHHUsS MACCUBHBIX QOpM (JIeKIus, ja-
OopaTtopHOe 3aHsATHE, KOHCYJIbTAIU, CAMOCTOSTEIbHAS pab0oTa) U PEIPOTYKTUBHBIX METOJOB OOYUCHHSI
(moBecTBOBATENbHOE U3JI0XKEHUE YUeOHOH MH(POPMALUHU, 00BACHUTEIbHO-MILTFOCTPATUBHOE HU3JI0KEHUE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUeHHsI (BBIMOIHEHUE HHIUBUAYAIBHBIX 33/1aHUH, 10A00p pe-
areHTOB U pacueT ONTUMAJbHbIX YCIOBUI IPOTEKAHUS MPOLIECCOB).

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOI'O MPOrpaMMHOI0 obecreue-
HUS:

— omepanmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z27E1309;

- oniepanroHHas cucreMa Astra Linux Special Edition;

— maket npuknaaaeix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamm P7-Oduc.IIpodeccrnonanbHblii;

— anTuBUpYycHas mporpamma Kaspersky Endpoint Security s 6usneca — Crangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanronnas cucrema Windows Server. KoHTpakT Ha yCJIyrd Mo MPeIOCTABICHUIO JTHIICH3HIHA
Ha MpaBo UCIOJIb30BaTh KoMIbloTepHOE oOecrieuerne Ne 067/9A ot 07.12.2020 rona;

— cuctema BuzeokoHdpepenicsssu Mirapolis;

— cucrema BuieokoH(pepenucssu [Ipybdmu;

— cucrema ynpasieHus: ooyuenuem LMS Moodle — nporpammuoe obecrnieueHue ¢ OTKPBITHIM KO-
noM, pactipoctpansiercs o aunen3un GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecrieueHre pacpocTpa-
HsIeTCS MO MPOCTOH (HEMCKIIIOUUTEIbHOM ) JTULIEH3UH.

— HOIl «Xumus. Buptyanenas nabopatopusi. 3amaun. Tpenaxepsl. Tectei». JloroBop

Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HCOOXOAMMOM I OCYLEeCTBJICHUS
o0pa3oBaTeJbHOI0 MpoLecca 1Mo AMCUUIIHHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cUTeTa Ui MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUIIA, JTJAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U HHIUBUIY-
AIBbHBIX KOHCYJIbTAIMM, TEKYLIETO KOHTPOJIS U MPOMEXYTOYHOM aTTecTanuu. Bee ayuTopun yKOMIUIEK-
TOBaHbI CHELHATU3UPOBAHHOW MeEOENbl0 U TEXHUYECKHMMM CpEACTBAMHM OOY4YEHHs, CIYKALIUMM IS
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npencTaBicHuss y4eOHOU uHpopMaruu Oonbinoil aygurtopuu. [Ipu HeoOXomuMOCTH O00yYarOIIUMCS
MpeIaraloTcsi Habopsl IEMOHCTPAIMOHHOTO 000PYIOBAaHUS M y4eOHO-HATIISAHBIX MMOCOOMA, oOecnedn-
BAaIOIIME TEMATUYECKUE WILTIOCTPALIHH.

CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOIHICTCS B CIICIUAIM3UPOBAHHON ayJUTOPUH, KO-
Topas o0opyaoBaHa y4eOHOH MeOeIbl0, KOMIIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetu «MHTEpHET» U 00ECIIEYCHUEM JIOCTYIIA B AIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

Ecth nomernienue uist XpaHeHHUS U POPUIAKTHYECKOTO 0OCITY)KUBAHHSI Y4€OHOTO 000pYI0BaHUSI.

TpeOoBaHusi K ayIMTOPUAM

HaumeHoBaHMe crielMaIbHBIX TOMEILEHUI OcCHaIEHHOCTD CIIEUaJIbHBIX TOMEILEHUI
Y TIOMEIEHHUH JUIsl CAMOCTOSITEIIbHON PabOTHI Y TIOMEIEHHUH I CAMOCTOSITEIIbHOM PabOTHI
TToMelenue U1 TEKIIMOHHBIX 3aHITHI VYyeOHast aynuTopus Al NPOBEACHUS 3aHITHH JEKIU-

OHHOTO THIIA, TPYNIIOBBIX W WMHAWBUIYalb-HBIX KOH-
CyJbTaluil, TEKYILIEro KOHTPOJS U HPOMEXYTOUHOM
aTTeCTAIlNH, OCHALIICHHAS CTOJIAMHU H CTYJIbSIMH.
JleMOHCTpanoHHOE MYIBTHMEANHHOE 000PYIOBaHHE:
MIPOEKTOP, POYTeP, IKPaH.

[lepenocHsle:

- HOyTOYK;

- KOMIUICKT 3JICKTPOHHBIX y‘-Ie6HO-HaFH)I[[HI)IX MaTtepu-
anoB (mpe3cHTaIMil) Ha (UICHI-HOCUTEIIAX, oOecreyu-
BAaIOIIUX TeMaTHYECKHE WITIOCTPAIHH.

[TporpammHOe obecnieueHue:

Ilpoepammmnoe obecneyenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security mnst 6usheca- Cran-
nmaptHeiid Russian Edition.

- CnpaBouHo-nipaBoBasi cuctema «Crucrema TAPAHT».
CBOOOAHBIN AOCTYT,

- Cnpasounas IIpaBoBas Cucrema Koncynsrantllmoc
JloroBop cOmpoBOXIACHUS SK3eMIUIIPOB cucteM KoH-
cynbTanTlInroc

- «AnaTunmaruar. BY3»

[Tomerienue 715 MPaKTUYECKUX 3aHATHIMA YuebHas naboparopus (ayn. 2-519) mns nposenenus
rpynIroBbIX 3aHATHH U WHAWBUAYAJIbHBIX KOHCYJIbTa-
LMW, TEKYIEro KOHTPOJIS U MPOMEXYTOUHOU arrecTa-
UM, OCHAIICHHAs CTOJIAMH M CTyImbsiMH. OcHameHa
HOHOMEpaMH U Ta0OpaTOPHBEIMH yCTaHOBKAMU.
JIleMOHCTpalMoOHHOE MYIBTHMEANHHOE 000PYIOBaHHE:
MIPOEKTOP, POYyTepP, IKpaH.

[lepenocHsle:

- HOyTOYK;

- KOMIUICKT DJICKTPOHHBIX y‘-Ie6HO-HaFH$II[HBIX MaTtepu-
ajioB (mpe3eHTanuii) Ha (ruen-HOCUTeNsX, o0ecreun-
BAaIOIINX TeMaTHYECKHE WITFOCTPAIHH.

ITporpammuoe obecnieueHue:

- [Ipozpammnoe obecneuenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security mms 6usnHeca- CraH-
nmaptHeiid Russian Edition.

- CnpaBouHo-nipaBoBas cucrema «Cucrema TAPAHT».
CBOOOIHBII JJOCTYII;

- Cnpasounas IIpaBoBas Cucrema Koncynsrantllmoc
JloroBop COMPOBOXKACHUS 3K3EMIUIPOB cucteM KoH-
cynbTanTlInroc

- «AnaTumnmaruar. BY3»

ITomereHus 1711 CaMOCTOSITEIbHOM pa6OTH . Tlomemenne mIsi CaMOCTOSITENNLHOM PabOTHI, OCHa-

IPYIIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTALUH,
TEKYLIEH U IPOMEXKYTOUYHOM aTTeCTalUHU.
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LUICHHOE CTOJaMH U CTYJbSMU; NEPEHOCHBIM MYJIBTH-
MEIUIHBIM 000pynoBaHuEM (HOYTOYK, dKpaH, MPOCK-
TOp, POyTep).

Ipoepammmuoe obecneyenue:

- Windows 7

- Office Professional Plus 2010

- Kaspersky Endpoint Security mis Oumsneca- Cras-
nmapTHeIid Russian Edition.

- CnpaBouHoO-TipaBoBas cuctema «Crucrema TAPAHT».
CBOOOHBIH AOCTYII;

- CnpaBounas IIpaBoBas Cuctema Koncynsrantllitoc
JloroBop compoBOXAeHHS SK3eMIUIIpoB cucteM Kou-
cynbranTlIiroc

- «ArTHIIIarnaT. BY3»

[Tomemenne nns XpaHeHHsT W TPOPUITAKTHYIC-
CKOT'0 00CITY)KMBaHUS YI4€OHOTO0 000pYI0BaHMS

[lepeHOCHOE ~ IEMOHCTpAlMOHHOE  00OpYyIOBaHHUE
(MybTHMeEIUITHBIE TIPOEKTOPHI, SKPaHbI, HOYTOYKH).
PacxonHble MaTepualisl Ui PEMOHTA U 0OCITYKUBaHHS
TEXHUKH.

MecTa a7st XxpaHeHHs 000py10BaHHS
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