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1. O01mue moj10KeHu s

Jucuunianna «XMMHUsS» OTHOCUTCS K 00s3aTenbHOM yacTu 010ka 1 yyeOHOro miiaHa, BXOISIIEro
B cocTaB 00pa3zoBaTelbHON MporpaMmbl Beiciiero oopasoBanus 21.03.02 — «3eMeycTpoiicTBO U KagacT-
pBI».

HopmatuBHO-MeTOIMYeCKOH 06a30i 17151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM JTU CIIMTUIMHBI
«XUMHS» SIBIISFOTCSA:

o ®denepanbublii 3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny, yTBEPKACHHBIA TPHUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

e [IlIpuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KI€HUM TOPSJIKA OpraHu3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHus - mporpaMMam OakaliaBpuaTa, IporpaMMaM CIelHalInTeTa, IPorpaMMaM MarucTpaTyphl.

o ®denepalibHBIA TOCYAAPCTBEHHBIN 00pa3oBaTeNbHbINA cTaHAapT Bhicuiero obpaszosanus (GI'OC
BO) no nanpasnenuto noaroroBku 21.03.02 — «3emieycTpoicTBO U KagacTpbl» (YpOBEHb OakajgaBpHuar),
YTBEp)KIEHHBIH nprka3zoM MuHucTepcTBa 00pazoBanus U Hayku PD Ne 978 ot 12.08.2020

e VYueOHBbIE MIaHBI 00pa30BaTENbHON MIPOrPaMMBI BhIcIIEro obpazoBanus Hampasienus 21.03.02
— «3eMJIeyCTPOICTBO M KaZacTpbl», MOATOTOBKH OaKajlaBpOB IO OYHOW M 3a09HOH (opMaM OOydeHHS,
onobpennsii YuenbiM coBetoM YIJITY (Ilpotokon Ne 8 ot 27.08.2020) u yTBEp>KIEHHBII PEKTOPOM
YTJITY (27.08.2020).

OO0yuenue no obpazoBarenbHoil 21.03.02 — «3emiieycTpoiicTBO U KaJacTpbl» OCYILECTBIIACTCS Ha
PYCCKOM SI3BIKE.

2. [lepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS MO TUCHHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

[InanupyembIMH pe3yinbTaTaMd O0y4YeHUs O JUCLMILUIMHE SBISAIOTCSA 3HAHUS, YMEHUs, BIIaJICHUS
W/WIN OTIBIT JNESTETHHOCTH, XapaKTepU3YIOIIUE 3Tanbl/ypoBHH (POPMUPOBAHHS KOMIIETCHIIMN 1 obecre-
YHUBAOLIUE JOCTH)KEHHUE IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBI B LIEJIOM.

esb ocBOeHUsI AUCHMIIUHBI TTOTydeHHE 0a30BBIX 3HAHUN MO OOIIMM 3aKOHAM XMMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XUMUYECKUX MPOLIECCOB, CTPOECHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuye-
CKUX BEUIECTB M MX BO3MOYKHOT'O aHAJIN3a U UCTIOIB30BaHUS TIPU PEUICHUH 3a7a4 MpoQecCHOHaIbHOM Jie-
ATEIbHOCTH.

3agauu AMCHMILIMHBI:

— JaTh MPEJCTABICHUE O CTPOCHUH BEILECTB, UX CBOWCTBAX U BO3MOXKHBIX B3aUMOJCHCTBHX, KaK
MeX/1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BELIECTBAMY;

— 3QJI0’)KUTh OCHOBBI IOHUMAaHUs OCHOBHBIX 3aKOHOB XMMHHM, UX NPOSBICHUS B MPUPOJE C TOUKH
3pEHHS BAYKHOCTH OIEHKH JIECHBIX PECYpCcOB (IIPUPOCT M MOTEPsi OMOMACCHI, COMMYTCTBYIOIINX KOMITOHEH-
TOB), YTOOBI HE HAPYIIUTh KOJOIMUECKOE PABHOBECHE;

— TOKa3aTh BO3MOXHOCTb TPOTHO3UPOBAHUS U YIPABJICHUS POTEKAaHUEM XUMHUYECKUX PEaKIIHiA;

— YJIeIUTh BHUMaHHE PEIICHUIO TUIOBBIX 3aJ1a4, IPUMEHUMBIX K MPO(eCCHOHAILHON JIeTeTbHO-
CTH;

— pa3BUTh HAaBBIKU pabOTHI C XMMUYECKHMMHU BEIIECTBAMH, XMMHUYECKON MOCYNO0H, nmprubopamMu U
o0opyI0oBaHUEM;

— €037aTh HAyYHO-TIPAKTUYECKYI0 OCHOBY Ui M3y4eHHMsS AMCLUUIUIMH MpodecCHOHATBbHON
HaIpPaBICHHOCTH

IIpouecc u3yvyeHusi IUCUMIIMHBI HanmpaBJjieH Ha ¢opMHupoBaHue ciedyrolux oduenpodec-
CHOHAJILHBIX KOMITeTeHIHIi:
OIIK-1 - CrocobeH pemath 3a1a4u Npo(ecCHOHAIBHONW JIESTENTbHOCTH MPUMEHSSI METOJIbl MOJIE-
JMPOBAHUS, MATEMAaTHYECKOTO aHATN3a, €CTECTBEHHOHAYYHbIE H OOIIEHHKCHEPHBIE 3HAHNS.
B pe3ynbrare u3ydeHus AUCHUILTUHBI 00YYatOLUiCs JOKEeH:
3HATh:
— OCHOBHBIE 3aKOHBI XUMHH, BHIOOD YCIIOBHI U BO3MOXHOCTh YIIPaBIEHHs HalpaBI€HUEM POTe-



KaHUsl XUMUYECKUX PEaKIUi, XUMHUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTraHUYECKUX BEIIECTB, METO-
Ibl UX TOJIydeHus, (Gpu3ndeckre M XMMHUYECKHE CBOMCTBA MPOCTBIX U CIOKHBIX HEOPraHMYECKHX Be-
LIECTB, A TAKXKE METO/Ibl aHAJIN3a U KOHTPOJIS.

yMeThb:

— IPUMEHSITh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH NPOTEKAHUS XMMMUYECKHUX IPOLECCOB JUISA
IUTAHUPOBAHUS U TPOBEACHHS TEOPETUUECKOIO U MPAKTUYECKOr0 UCCIIEeI0OBaHus, a Takxke 00pabaThIBaTh
IIOJIyYE€HHBIE PE3YJIbTATHI.

BJIA/I€Th:

— HaBBIKAMU MPOBEICHUS XMMUYECKOTO IKCIIEPUMEHTA, B3BCILIMBAHUS, TPUTOTOBJICHHUS PACTBOPOB
U3 BEILIECTB PA3IMYHOIO arperaTHOro COCTOSIHUSA, aHallM3a MOJIyYeHHBIX BEUIECTB U PacTBOPOB, OMpee-
JICHUS U U3MEPEHUsS Pa3IMYHBIX (PU3UKO-XUMUYECKUX CBOWMCTB BEIECTB MPHU PEIICHUU TUIIOBBIX 33]a4
npodeccuoHanbHOM e TEIbHOCTH.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

Jannast yyeOHasi JUCIMIUIMHA OTHOCUTCS K 0Os3aTe€NbHBIM TUCIUIUIMHAM 0a30BOM YacTH, YTO
o3HayaeT (hOpMUpPOBAHHE B Iporecce oOyueHus y O6akagaBpa OCHOBHBIX 00IenpodeccnoHaIbHBIX 3HA-
HUN ¥ KOMIIETEHIIUI B paMKax BbIOpaHHOTO MPOoduIIs.

OcBoeHMe JaHHOW JUCUUILIMHBI ABJSETCA HEOOXOJUMOM OCHOBOM JJIsl MOCEIYIOLETr0 N3y4eHUs
muctumiuH OIIOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIIMOHHON paOOTHI.
Ilepeuensv obecneyusaiowux, COnymcmsyrowux u 0becneqyusaemvlx OUCYUniuH

Obecnieun- ConytcTByrouye O6ecnieunBaeMbIe
BaloIINe

1. Maremartuka I[OHOJIHI/ITCJ'H)HBIC TJIaBbl MAaTEMATUKHU

2. [)7370°¢] JlonosHUTEIbHBIC T1aBbl GU3HKU

3. ODKOHOMHKO-MAaTEMaTHUECKHE METOAbI U MOACIIN-
poBaHue

4, HOI[I"OTOBK@. K caavuec U cia4ya rocyaapCTBCHHOI' 0O
JK3aM€Ha

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOydaroLIeMycsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
n3ydyaeMbIx JuctumuimH B cootBercTBuu ¢ ®I'OC BO, uto obecrnieunBaer TpeOyeMblil TEOPETHUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABICHHOCTb B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM TUCHHUINJIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHHEM KOJINYeCTBA aKaJeMHYeCKUX 4YacoB,
Bbl/IEJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM

(10 BaaM y4eOHBIX 3aHATHIH) H HA CAMOCTOSITEIbHYIO Pa00Ty 00y4aroIuxcs

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

Bt yue6Hoi paGoTs! Bcero akanemMmnuecknx 4acos
ouHas opma 3ao4Has popma

KonTakTHasi pa6oTa ¢ npenogaBarejgeM™: 52,35 10,35
nekuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopubie padboTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTosiTeJibHAsE pa6oTa 00y4aIIUXCA: 91,65 133,65
M3y4YEHUE TEOPETUUYECKOTr0 Kypca 22 45
MOJITOTOBKA K TEKYIEMY KOHTPOJIFO 34 80
MTOJITOTOBKA K MMPOMEKYTOYHON aTTeCTAINN 35,65 8,65
Buja npoMeKyTo4HO#M aTTecTaluu: 9K3aMeH JK3aMeH
OO6mas Tpy10eMKOCTh 4/144




*KonrakTHas paboTa 00yJaromIuxcs ¢ MpemnoiaBaTelieM, B TOM YHCIE ¢ MPUMEHEHHEM IHCTAaHIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUH, BKIIFOYAET 3aHATHS JICKIIMOHHOTO THMA, U (WJIH) 3aHATHS CEMUHAPCKOTO THUIIA, TaOOPATOpHbBIE 3aHATHUS, U (WJIH)
TPYIIIOBBIE KOHCYIBTANNH, U (WJIH) HHANBUIYaIbHYIO pab0oTy 00ydaromerocs ¢ mpenojaBareieM, a TakKe aTTeCTallHOHHEIC
HCTIBITAHMS IPOMEKYTOYHOH aTTecTannu. KoHTakTHas paboTa MOKET BKIIIOYATH MHBIC BUABI yUeOHOU NEATEIHHOCTH, TPEIy-
CMaTpHUBAIOIINE TPYIIOBYIO U HHANBAAYAIBHYIO padOTy 0Oydarommxcs ¢ npenojasareneM. Yacsl KOHTAKTHOHN pabOTHI ompe-
nemsttores [lomoskennem 00 opraHM3anyy M MPOBEACHNN KOHTAaKTHOH pabOTHI MPH peaan3anuy 00pa3oBaTeIbHBIX IPOTPaMM
BBICIIEr0 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roaa.

5. CoeprkaHue TMCUUILUIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBA aKaJeMHYeCKUX YacoB

5.1. TpynoeMKoCTb pa3aejioB JUCHUNIMHBI

o4Has popMa o0y4yeHHs

Bcero
No . | CamocTosgTensHas
HaumeHnoBanue paznesna IUCHUIIIUHBI J | II3 | JIP | koHTaKTHOM
/T pabora
paboThI
1 | BBeneHne B Kypc
11 BBeneHre u OCHOBHBIC TIOHSTHS U OTIpe- 1 1 5
" | neneHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1 - 4 5 4
OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX CO-
1.3 | enunenuii. Xumus snemenToB. CBolicTBa 2 - 4 6 14
BAXXHEUIIINX COSTUHEHUH.
2 | CTpoeHue BeniecTBa
CtpoeHune aToma ¥ epuoaNIecKas Cu-
cTeMa XUMHUYECKHUX DJIEMEHTOB
. 2 - 4 6 6
J.M.Menneneena. [loHsITHE O XUMHUYECKOU
CBSI3H.
3 BBeneHue B TeOpHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTrka XUMHUYECKUX MTPOLECCOB 2 - - 2 2
CKOPOCTh XUMHUUECKUX PEAKIIAI U XUMHU-
3.2 p peardt 2 | - | 4 6 4
YECKOE PaBHOBECHE
3.3 | PactBOpHI 4 - |12 16 16
4 DJIeKTPOXMMHUYECKHE MPOLIECCHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE Pe-
4.1 p 2 | - | 4 6 4
aAKIIUA
["anpBaHWYECKUE STIEMEHTHI. DJIEKTPOIIN3
4.2 | pactBOpOB 1 paciiaBoB. Koppo3us me- 2 - 2 4 4
TajioB. Bompock! sxonorum.
Hroro no paznenam: 18 - | 34 52 56
ITpomMexxyTodHast aTTeCTaIHs - - - 0,35 35,65
Bcero 144
3a04Has popMa 00y4eHHUsI
Bcero
Ne . | CamocTosTENbHAS
HaunmenoBanue paznena quCHUIUIMHBL JI | II3 | JIP | KOHTaKTHOM
n/n pabora
paboTHI
1 | BBeneHue B Kypc
11 BBeneHre u OCHOBHBIC TIOHSITHSI U OTIpEie- 3
' JI€HUs
1.2 | ®dyHnamMeHTATbHBIC 3aKOHBI XHMHH 1 - 1 14
13 OcCHOBHBIE KJTaCChI HEOPTAHHMYECKUX CO- 4 4 24
' enuHeHnr. Xumus 31eMeHToB. CBOMCTBa




Bcero

No . | CamocTosiTenbHast
HaunmenoBanue paznena QuCHUILIMHBL JI | I3 | JIP | kOHTaKTHO

/11 pabora

paboTHI

BaXXHEUIIINX COCTUHEHUH.

2 | CTpoeHue BenecTBa

Crpoenue aToma U epuoAnyuecKasi cuctema
xuMudeckux snemenToB J.M.Menaeneena. - - - 10
IToHsATHE O XUMHYECKOH CBSI3H.
3 BBejieHue B TeOPHI0 XHMHUYECKHX MPOLECCOB

3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB - - - 6
32 CKOpOCTh XUMHYECKUX PEAKLIMH U XUMHYE- | i i 14
CKO€ PaBHOBECHE
3.3 | PactBopsl 1 4 5) 32
4 JIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC PEAK- i i i 12
1IN
["anpBaHWYECKUE STIEMEHTHI. DJIEKTPOIIH3
4.2 | pacTBOpOB U paciiaBoB. Kopposus merai- - - - 10
J10B. Bonpockl skos10rNn.
HToro no pazgeaam: 2 - 8 10 125
[TpoMexxyTodHast aTTeCTAIHS - - - 0,35 8,65
Bcero 144

5.2. Coaep:xanue 3aHATHH JeKIIMOHHOTO THIIA

Pa3nen 1. BBenenue B Kypc

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[Tpeamer u 3agaum XUMUH, €€ MPaKTUYECKOE 3HaUeHHe. XUMUS U TPoOIeMbl COBPEMEHHON HayKu
n obmectBa. Ponb XuUMHM B pa3BUTHM JIECOXMMHUYECKOro KoMiulekca Poccuiickoit ®enepanuu.
Opranu3zanus caMoCcTOsTeIbHON paboThI IO Kypcy oOIIel XUMUH.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHMs Maccel M dHepruu. lleproanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUU.

1.3 OcHogHble Knaccvl Heop2aHuyecKux coeOuHeHuil

Oxcuipl, TUAPOKCUIBI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coeaunenus. OrpeneneHue,
HOMEHKJIATypa.

CBolicTBa Ba)XHEUIIMX COETMHEHUN 3yeMeHToB. Haxoxnenue snemeHTOB B mpupone. CriocoOb
noy4eHust. CBONCTBA U TPUMEHEHHUE.

Pa3nen 2. Ctpoenue BemecTsa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuueckux snemenmos /[.M.Menoeneesa

OcCHOBHBIE TIOHATHUS O CTpoeHUH aroma. [loHsTHe o kBaHTax. OCHOBHBIE TOJIOKEHHS KBAHTOBOM
MEXaHUKH. DJEKTPOHHOE 00JIako, OpOMTalb, KBAaHTOBbIE 4YHcia. [IOpSIOK 3armoiHEHHs 3JIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH 3HEpIruy, npaBwio XyHjaa, npuHiun [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKkoH Mo3nu. [IpaBuiia mocTpoeHus: YeTHBIX U HEUETHBIX PSJIOB OOJIBIINX
MEePUOIOB. S-, P-, d- u f-anemenTsl. [lepromryueckiie CBOWCTBA XMMHUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuyeckas c53b U cmpoeHue npoCcmuix MOJEKYl

XuMHYecKasi CBsI3b: BUABI, METOABI onucaHus. OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBS3H:
JUIMHA, HaIllPaBJIEHHOCTb, NMpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3€H: HACHIIAEMOCTh U
HaNpaBJICHHOCTh CBSI3H, KPATHOCTh CBA3M, Moyspu3yeMocTh. ['mOpuauzanus. VoHHas CBSI3b: 3HEPrHs
MOHHOW CBSI3W, MOJSIPU3ALMSg HOHOB, MOJIIPHOCTh M MOJIAPU3YeMOCTh cBsi3u. CTpoeHue BeleCTB B
KOHJICHCUPOBAaHHOM COCTOSIHUH.



Pa3nes 3. BBenenne B TeOpHI0O XUMHYECKHX MIPOLECCOB

3.1 DHepeemuka xuMuueckux npoyeccos

Buytpennss sHeprust v sHTaiIbIUA. TersoBbie 3¢ (eKThl pa3IuyHbIX MporeccoB. 3akoH ['ecca u
CIIEICTBUS U3 Hero BeITekaromue. CTannapTHas TerioTa oopa3zoBanus. [lonstue o0 sutponuu. M3mene-
HUE SHTPOIUH B Pa3IHUHBIX mporeccax. [lonstre 06 sHeprun ['nb6ca u e€ n3MEeHeHnN Kak Mephl peak-
LIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb Xumu4eckux peakyuil U XumMuieckoe pagHosecue

CKopoCTb peaklluu B TOMOTE€HHBIX U FeTepOreHHbIX cucteMax. MakTopsl, BAUSIONINE Ha CKOPOCTh
peakmuu. [Tonarue 06 akTuBHpoBaHHOM KomIuliekce. HeoOpartumeie n oOpaTuMele mporecchl. XuMuie-
ckoe paBHoBecue. Koncranra panoBecus. [Tpunuun Jle-Illarenbe.

3.3 Pacmeopuwi

O6mue mnouatus o pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOEHHOCTH BOJABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PactBopumocTs BemecTB. TepMOXUMHUYECKHE MPOLECCH MpPU
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

PazbaBnennbie pacTBOpbl HEINEKTpoJauTOB. Wmeanbubie pacTBopbl. KosyumratuBHbIE CBOWMCTBA
pactBopoB: 3akoHbI [ 'enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. MoHHOE mpou3BeaeHue BObl. Bomopoaublil moka-
3arenb pH. CunbHble U cnalblie IeKTPoNuThl. AKTUBHOCTh. KoHcTaHTa nuccouuanuu. 3akoH paz0aBie-
Hus OcTBanbjaa. MonHble peakuuu.

YcnoBusi cmemienus paBHoBecus. [IpoumsBenenue pactBopumoctu. KonmuuecTBeHHOE omucaHue
paBHOBECHI B pacTBOpax MIEKTposUTOB. [IprMeHeHne 3akoHa AEMCTBYIOLIMX MacC K 3JIEKTPOJIUTaM.
I'unponus coneit. CTeneHb U KOHCTaHTa THAPoOaU3a. Jucconuanysi KOMIUIEKCHBIX COSTUHEHUH.

Krnaccudukanus v xapakrepucTika XMMHUYECKUX U (PU3NKO-XUMHUYECKUX METOJOB aHanu3a. AHa-
JTUTUYECKHUE PEaKI[UN HAa UOHBI.

Pasznea 4. JjekTpoxuMmnyecKkne Mpouecchbl

4.1 OxucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECChL

BaxxHeillne BOCCTAaHOBUTENN U OKHCIUTENN. METONbl COCTABIEHUSI YPAaBHEHUHM OKHMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklnii. BimsiHUE cpelbl Ha XapakTep NPOTEKaHUs peaKui.

OKBUBAJICHT OKHCJIUTENS u BOCCTAaHOBUTEIIS. Knaccudukarus OKHCIIUTENNBHO-
BOCCTAaHOBUTENbHBIX PEaKIUH.

["anpBaHWYECKUN DJIEMEHT. OJEKTPOJAHBbIE MOTEHUHANBL. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
noteHnuansl. HarnpapieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METAJIJIOB.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHbI 3JIEKTPOJIN3a. DIEKTPOIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3HH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIUTa METAIUIOB OT KOppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 popMbI 3aHATHII CEMHUHAPCKOT0 THUIIA

Y4eOHbIM MJIaHOM MO TUCHUIUIMHE MPEyCMOTPEHbI JJa0OpaTOPHBIE 3aHATUS

No Haumenosanue pa3nena ®opma npoBezeHus | LPYIOEMKOCTB, Hac
- JTUCITUTLIAHBI (MOJTYJIS) 3aHATUS OYHOC | 3a04HOC
Paznen 1. BBenenue B kypc «OO11as u Heopranuye-
naboparopHas

1 | ckas xumus» (tema 1.1.-1.2. dyngameHTanbHbIe 6 4 -
TIOHSTHSI U 3aKOHBI XUMUU. 3aKOH YKBUBAJICHTOB.) paboTa
Pazgen 1. BBenenue B kype «O01mast u HeopraHude-

o | CKasg Xumus (rema: 1.3. OcHOBHBIE KJ1acChl HEOpra- nabopatopHas 4 4
HUYECKHUX COeTMHEHUH. XuMus anemMeHToB. CBOM- pabora
CTBa BKHCUIIIMX COCIMHCHHIA.)




No HaunmenoBanue paziena ®opma npoBeAeHUS Tpyno€mkocts, 4ac
- JUCLHUTLTAHBI (MOJTYJIsS1) 3aHATUS OYHOC | 3a04HOC
Pazgen 2. CtpoeHue BeiecTBa
3 (trema: 2.1. CtpoeHue atoma W MepUOAMYECKAsT CH- naboparopHas 4
creMa xumuyeckux anemeHToB J[.M.Menpneneesa. pabota
tema: 2.2. [ToHATHE 0 XMMHYECKOU CBSI3H.)
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHUX IIPO-
1[ECCOB
nabopaTopHas
4 | (tema: 3.1. DHeprernka XHWMHUYECKHX TMPOIECCOB. aGoTa 4 -
tema: 3.2. CKOpOCTh XUMUYECKUX PEAKIUH U XUMU- p
yeckoe paBHoBecue. KaranuTtuyeckue peakium. )
Paznen 3. BBenenue B TEOPUI0O XMMHYECKHUX IPO-
Heccon nabopatopHas
5 | (rema: 3.3. PactBopnl. IIpuroroBienue pacTBOpoB 260T12)l 4 4
3aIaHHON KOHIICHTPALIUM W3 BEIIECTB Pa3JIMUYHOIO p
arperaTHoro COCTOSIHMSIL. )
Paznen 3. BBeneHue B TEOpHIO XUMHUYECKHX MpO-
g | Lieccos naboparopHas 4
(rema: 3.3. PactBopsl. CHIIbHBIC B CITa0BIE JIEKTPO- pabota
nuThl. loHHBIE paBHOBECHS. )
Pazgen 3. Benenue B TEOpHI0O XUMHUYECKHX IIPO-
nabopaTopHas
7 | ueccoB 4 -
pabora
(tema: 3.3. PactBopsl. ['naponus.)
Paznen 4. DnexTpoXxuMHUYECKUE IPOLECCHI
naboparopHas
8 | (tema: 4.1. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE Pe- aGora 4 -
aKIuu. ) p
Pazgen 4. DnexkTpoXxuMHUYeCKHe MPOLECCHI
9 (rema: 4.2. TanpBaHUYECKHE SJICMEHTBI. DJIEKTPOJIH3 nabopaTopHas 9
pacTBopoB U pacmiaBoB. Kopposus metamios. Bo- pabota
MPOCHI YKOJIOTHH.)
Hroro: 34 8
5.4/letasiu3anus caMoCTOSITeIbHONH padoThI
N TpyrnoeMKoCTb,
No HanmenoBanue paszaena Bun camocrostensHOM pa- qac
- JTUCIUIUTAHBI (MOJTYIIS) OOTHI
OYyHas | 3a04Has
Paznen 1. Beenenue B kype «O01mast u HeOp- [ToaroroBka k onpocy
| | TaHMuecKas XUMUD) (rema 1.1.-1.2. ®ynna- 1o TeMe J1abopaTopHOil pa- 6 17
MEHTAJTbHBIC IOHATHUS ¥ 3aKOHBI XMMHH. 3aKOH | OOTHI M 3aIIUTE OTYCTHBIX
HKBHMBAJICHTOB. ) MaTEpUaoB.
Paznen 1. Brenenue B kypc «O0mas u Heopra- [ToaroroBka k onpocy
o | HHUMECKas XUMHUSD (rema: 1.3. OcHOBHBIE KJIac- | IO TeMe JadopaTOpHOil pa- 14 24
Chl HEOPTAHWYECKUX COSTUHEHUN. XUMHUS dJie- OOTBI U 3aIUTE OTYCTHBIX
MeHTOB. CBOWCTBA BAKHEHIIIUX COCMHECHUM.) MaTEpUaoB.
Paznen 2. CtpoeHue BemiecTBa
[ToaroroBka k onpocy
(rema: 2.1. CTpoeHune aromMa U MepHoANYEecKas -
o TeMe JIabopaTOpHOI pa-
3 | cucrema XUMUYIECKIX 3JIECMEHTOB 6 10
OOTHI M 3aIIUTE OTUYETHBIX
J.M.Menneneepa. tema: 2.2. [loHaTue o Xumu-
. MaTepUasoB.
YECKOMN CBS3H.)




. TpynoemMkocTs,
No HanmenoBanue pasaena Bun camocrosTensHoi pa- qac
- JTUCITUATITUHBI (MOTYJIs1) OOTEI
OYyHas | 3a04Has
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKUX
MIPOLIECCOB [ToaroroBka k onpocy
4 (rema: 3.1. DHepreTuka XUMHUYECKHX IpOIEC- | IO TeMe JIabopaTOPHOU pa- 6 20
coB. Tema: 3.2. CKOpPOCTh XMMHYECKHX peak- | OOTHI U 3alUTE OTYETHBIX
UM U XUMUYECKOe paBHOBecue. Karanutuue- MaTEpHUAJIOB.
CKHE PEaKITnu.)
Pasnen 3. BBeneHue B TEOpUI0O XUMHUYECKUX
[ToaroroBka k onpocy
HPOHECCon 0 TeMe J1abopaTOpHOI pa
5 | (rema: 3.3. PactBopsl. [Ipurorosnenue pacTso- patop P 6 12
. OOTHI U 3aIUTE OTYCTHBIX
POB 33/IaHHOI KOHIIEHTPALIUU U3 BEILIECTB pas-
MaTepuaoB.
JIMYHOT'O arperaTHOro0 COCTOSIHUSL. )
Paznen 3. BBepeHue B TEOPHI0 XMMHYECKHX [ToaroroBka k ompocy
6 | mpoueccos 10 TeMe J1abopaTOpHOU pa- 5 10
(rema: 3.3. PactBopnl. CumnbHble U cnabble | OOTHI U 3aIUTE OTUYETHBIX
251eKTpoJInThl. IOHHBIE paBHOBECHSI.) MaTepUaoB.
[ToaroroBka k ompocy
Paznen 3. BBeaeHue B TEOPHI0 XMMHYECKHX .
o TeMe JIabopaTopHOU pa-
7 | mpoueccoB 5 10
OOTHI U 3aIUTE OTYETHBIX
(tema: 3.3. PactBopsl. I'napoinus.)
MaTepUaoB.
[ToaroroBka kK onpoc
Paznen 4. DnekTpoXUMHUYECKUE TPOIECCH o Tefae 1a60DaTO }?Oﬁy a
8 | (tema: 4.1. OxucnuTeIbHO- patop P 4 12
OOTHI U 3aIUTE OTYETHBIX
BOCCTaHOBUTEIILHBIC PEAKIINH. )
MaTepUaoB.
Paznen 4. DnexTpoxuMHUYECKUE POLECCH [TonroroBka k onpocy
9 (tema: 4.2. T'anbBaHUYECKUE DIEMEHTHI. DJICK- | T10 TeMe J1abopaTOpHOi pa- 4 10
TPOJIN3 PacTBOPOB U paciiaBoB. Koppo3us Me- | OOTHI U 3alIUTE OTYETHBIX
TaJIOB. BOMpOCH! 3K0JIOTHH. ) MaTepHaJoB.
IToaroToBKa K MPOMEXYTOYHOM aTTeCTALIMU N3yuenune neKInOHHOTO
MaTepuana, JUTepaTypHbIX
10 praja, IHTEpatyp 3565 | 8,65
MCTOYHUKOB B COOTBET-
CTBHUH C TEMATUKOMN
HUroro: 91,65 133,65
6. [lepeyeHb yueOHO-METOANYECKOT0 0O0ecieYeHU sl MO TUCUMILIUHE
OcHOBHas1 M JONOJIHUTEIbHASA JUTEPATypa
Ne Ton
ABTOp, HAUMEHOBAHHE IIpumeuanue
n/n W3TaHNS
OcHoBHasi yueOHas1 auTepaTypa
1 | AxmeroB, H. C. Ob0mas u HeopraHu4eckass XUMHUS : YUCOHUK IS
By30B / H. C. AxmeroB. — 12-¢ m3x., crep. — Cankt-IlerepOypr : [ToTHOTEKCTOBBIN
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Texkcr : aiiek- 0021 | ACCTYN MpH BXO-
TpoHHBIN // JlaHb : 3nMekTpoHHO-OMONMHMoTeuHas cuctema. — URL: JIe TIO JIOTUHY U
https://e.lanbook.com/book/153910 naposo*
Pexum octyna: st aBTOpU3. MOJIb30BaTENEH.

10



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

Mudraxosa, H.III. O6miast 1 HeopraHudeckass XUMHs: yieOHOE TO-
cobue / H.III. Mud¢raxona, T.I1. ITerpoBa; nmox pen. A.M. Kysneno-
Ba; MuHucTepcTBO 00pa3oBaHus u Hayku Poccun, Kazanckuii Hamm-
OHAJIbHBIA MCCIENOBATEIbCKAN TEXHOJIOTHUYECKUN YHUBEPCUTET. —
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: 37EKTPOHHBIH.

2017

ITonHOTEKCTOBBIM
JIOCTYII TIPU BXO-
JIe TI0 JIOTUHY U
naporo*

[TaBmoB, H.H. O6mass u Heopranumveckass xumwus: yueOnuxk / H.H.
[TaBnoB. — 3-e usn., uchp., gon. — Cankr-IlerepOypr: Jlanb, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 2JeKTpOHHBIN // Diek-
TPOHHO-OMOMMoTeuHass cuctema «Jlampy»: [caiit]. — URL:
https://e.lanbook.com/book/4034 Pexxum gocTyma: s aBTOPHS3.
I10JIB30BATENICH.

2011

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

OOmias ¥ HeopraHWYEeCKas XUMHsS. DJIIEMEHTBl TCOPHH, CIIPAaBOYHbBIC
JIaHHbBIE, 3aJaHus U1 CaMOCTOATEIbHOM 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-€¢ U31., iepepad. u jgorm. - Exkatepunoypr : YIJITY,
2012. - 406 c. : wi1. - bubmuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoJiHuTeIbHASI yYeOHas1 JIUTepaTypa

Amnapues, A.M. O6mas 1 HeopraHudeckas XuMusi: yaeOHoe mocodue
/ A.W. Anapnes, JI.B. llleBHunibina; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku Poccuiickoit ®denepannn, HoBocubupckuii rocyaapcTBeHHbIN
TexHuueckud ynusepcurer. — Hosocubupck: HI'TY, 2015. — Y. 2.
Xumust anemeHToB. — 90 c.: Tabi. — PexxuMm ocTyna: mo moJrucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=438292

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

2015

ITonHOTEKCTOBBIM
JIOCTYH TIPU BXO-
Jie TI0 JIOTUHY U
naporo*

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

Pexum octyna: st aBTOpU3. MOJIB30BaTENCH.

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

2005

78

I'munka, HJL. OGmas xumust [Tekcr] : yaeOHUK 11t 6akanaBposB :
yae0. mocodue Njisi CTYJIEHTOB HEXHMM. CIlelHaibHOCTEN By30B / H.
JI. Tnuuka ; mox pen.: B. A. IlonkoBa, A. B. ba6kosa. - 18-¢ u3s,.,
nepepad. u gomn. - 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 1Jis CTYyJIGHTOB HeXUM. crienranibHocTed By30B / H. JI. ['munka ;
nop pex. B. A. Pabunosuua, X. M. PyOunoii. - u3a. crep. - Mockaa :

2006

84

11



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

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

11

Bonbxun, B. B. O6mas xumus : yaebHoe nocodue : B 3 kaurax / B.
B. Bonbxun. — Ilepms : ITHUITY, [6. r.]. — Kaura 1 : OcHoBHOU
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 U
napoiro™

12

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

Pexum octyna: st aBTOpU3. MOJIb30BaTENCH.

2006

ITorHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
I10 JIOTUHY 1
napoiro™

13

Boapxun, B. B. O6mas xumus : ydeOHOoe mocobue. — Ilepmb :
[THUITY, [6. r.]. — Yacts 3 : M36pannsbie rinaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: anektponHbIi// JlaHb : 2yek-
TPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/160943

PesxuM pocTyna: uisi aBTOpHU3. TMOJIb30BaTEIICH.

2006

[onHOTEKCTOBBIN
JIOCTYII IIpY BXOJIE
10 JIOTUHY U
naposo™*

14

Kapaneresai, M.X., JIpakua C.M. O0mias u HeopraHudecKass XuMUs
: YueOnuk nns By3oB / M. X. Kapanerbsnu, C. U. Jlpakun. - 4-e
u3M., crep. - MockBa : Xumus, 2000. - 592 c. : wir. - (s Beicmiei
mikosbl). - ISBN 5-7245-1130-4

2000

47

15

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

2006

84

16

Cepena b. I1. MoHHBIC paBHOBECHS B pPacTBOpPaxX JIEKTPOJIUTOB : Me-
TOJI. YKa3aHus 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. Kiaccel HeOpraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosyueHue, cBoiictBa [TekcT] : MeTol. ykazaHus A7 j1al. 3aHATUN
JUIS CTYJIETOB OYHOM, 04HO-3a04. W 3a04. (popm 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. CtpoeHue aroma W NMEPHOJAUYCCKHIA 3aKOH : METOJI.
yKa3aHus JU1s 1a0. U MPaKT. 3aHATUH CTYIEHTOB OYHOM U 3a04. (hopm
OOy4YeHHs TI0 BCEM HAMPABJICHUSM M CIEIMATBHOCTSIM OOyUYCHHS B
VYIJITY / B. I1. Cepena [u np.] ; Ypai. roc. iecotexH. yH-T. - Ekare-
punoypr: YI'JITVY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

2008

DJEeKTPOHHBIN apXHB

1146

19

Hemumesa C. B. OKucIuTeIbHO-BOCCTAHOBUTEIILHBIE PEAKITUU © ME-
TOJA. yKa3zaHwsl JUIsl 71a0. ¥ MPaKT. 3aHATUHA JJIS CTYJIEHTOB OYHOUW U
3a04. ¢opm oOyuenuss Hampasienwit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. lenumesa [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

DNeKTPOHHBIHN apXuB

/128

20

['ony6eBa T. b. Karanutuueckue cuctemsl B Kypce "Xumus" : me-
TOJI. YKa3aHMs JUISl JIa0. M MPAKT. 3aHATUN JUIS CTYJIEHTOB OYHOM M

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. JecoTexH. yH-T. - ExarepunOypr : YIJITVY, 2011. - 11 c. - bu6-
JIIOTP.: C. 1. Pexum JIOCTyMa:
https://elar.usfeu.ru/handle/123456789/206

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

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

DJIeKTPOHHbIE OMOJIHOTEYHbIE CUCTEMbI

Kaxxnpiit oOygaronuiicss o0ecredeH JOCTYIOM K JIEKTpOHHON OmOimoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatenncta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3maHust MO OCHOBHBIM M3y4aeMbIM TUCIMILIMHAM U CHOPMH-
POBaHHBIX 110 COTJIACOBAHMIO C IPABOOOJIAAATEIIMU YIEOHOU U Y4eOHO-METOAMYCSCKON JINTEPATYPHI.

CnpaBoyHble H HH(POPMALHOHHBIE CHCTEMbI

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

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

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

IIpodeccnonanbubie 6a3b1 JAHHBIX
NudopmanmonHas cucreMa «TEXHOPMATHUBY. — Pexum JOCTyMa:
https://www.technormativ.ru/;
Hayunas snexktponnas 6ubnuoreka elibrary. — Pexum nocryna: http://elibrary.ru/ .
[Tporpammer uist skosoroB EcoReport. — Pexxum moctyna: http://ecoreport.ru/;
Uudopmanuonnsie  cucrembl  «buopaznoobpasue  Poccum». —  Pexum  nmocryna:
http://www.zin.ru/BioDiv/,

7. ®oHJ OLIEHOYHBIX CPpEACTB 1Jisl IPOBEACHUS HpOMe)l(yTO‘{HOﬁ aTrrecranmumu
Oﬁyqammnxca o AUCHMIIJIMHE

7.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHHEM ITANOB X ()OPMHUPOBAHHUS B Npolecce 0OCBOCHHUA 00pa-
30BaTEe1bHOM IPOrPaMMBbI

PopMHpyeMbIE KOMIIETCHIIUN Bun u popma koHTpOIIS
IIpoMe:KyTOUHBIH KOHTPOJb: YCTHBIU
OIIPOC Ha DK3aMEHE
Texymuii KOHTPOJb: OMpPOC, 3alUTA OT-
YETHBIX MaTepHajoB Mo J1a0OpaTOpHOH pa-
6ote

OIIK-1 - Crioco0GeH permiath 3a1a4u mpodeCCHOHATBHOM Jie-
ATETHHOCTH TPUMEHSISI METOJII MOJICTTUPOBAHUS, MaTeMa-
TUYECKOTO aHaJIN3a, €CTeCTBEHHOHAYYHbIE U OOIIEHHKe-
HEpHBIC 3HAHUS.

7.2. OnucaHne Noka3sareseil M KpUTepUeB OLlEHUBAHUS KOMIIEeTEHIIU
HA Pa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIMCAHHE IIKAJI OLCHUBAHUSA

Kpurepun oneHnBaHHs YCTHOTO OTBETA HA KOHTPOJIbHBIC BONPOCHI 3K3aMeHa (IPOMeKyTOo4-
HbIil KOHTPOJIb (hopmupoBanust komnerennun OITK-1)

«5» (omauyno): — NaH TOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 0Ka3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKEHHUS TEMBI; B OT-
BETE IPOCIIEKUBACTCA YETKAask CTPYKTYpa, JIOTMYECKas IOCIENOBATEIBHOCTh, OTpa)karolas CYIIHOCTb
pacKpbIBaeMbIX MOHATUMN, TEOpUH, ABJIeHNH. 3HaHHE 00 00bEKTEe AEMOHCTpUpYyeTcs Ha (hoHE MOHUMAaHUS
€ro B CUCTEME JIaHHON HaYKH M MEXIAUCUMILUIMHAPHBIX CBsI3ed. OTBET U3J10KEH JINTEPATYPHBIM SI3BIKOM B
TEpMHHAX HayKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBsI3U. OTBET YETKO
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CTPYKTYpPUPOBaH, JIOTHUYEH, U3JI0KECH B TePMHUHAX Hayku. OJHAKO MOMYIIEHBl HE3HAYUTEIbHBIE ONIHOKH
WA HEJIOYEThI, HCIIPABIICHHBIC OaKaJlaBpOM C IMTOMOIIIBIO «HABOJISIIIIUX) BOIPOCOB;

«3» (yoosnemeopumenvro): — 1aH HETOJIHBIA OTBET, JOTUKA U MOCIEAOBATEIIbHOCTD HU3JI0OKEHUS
UMEIOT CYIIECTBEHHBIC HApyIICHUs. J[ommyieHbl TpyOble OMMOKHU MPH OMPEICICHUN CYIIHOCTH PACKPBI-
BaeMbIX TIOHSTHU, TCOPHA, SBJICHHH, BCICICTBUE HETIOHUMAaHUsI 0aKaJlaBpOM UX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBO/IBI. Y MEHUE PACKPBITh KOHKPETHBIE IPO-
sABJICHUS 000OIICHHBIX 3HAHUN HE MoKa3aHo. PeueBoe oopmiienne TpedyeT monpaBokK, KOPPEKIHH;

«2» (HeyoosnemeopumenvHo): — 0OakamaBp ICMOHCTPHPYET HE3HAHHUE TEOPETHYECKUX OCHOB
peIMeTa, He YMEeT JIelaTh apryMEHTHPOBAHHBIC BHIBOJIBI M MMPUBOAUTH MIPUMEPHI, TOKA3bIBACT C1aboe
BJIaJICHEC MOHOJIOTMYECKOW PEUbl0, HE BJIAJICET TCPMHUHOJIOTHEH, MPOSIBISET OTCYTCTBHE JIOTHIHOCTH U
MOCIIE0BATEIHLHOCTH U3TIOKEHUS, IeTIAeT ONMIMOKK, KOTOPBIE HE MOXKET HCIIPABUTh, aXKe MPU KOPPEKIIUU
MperoIaBaTesieM, OTKa3bIBaeTCS OTBEUATh HA 3aHSATHH.

Kputepun oneHuBaHHUS ONPOCA YCTHOTO OTBETA MO TeMe Ja00pPaTOPHOil padoThl (TeKyIIui
KOHTPOJb popmupoBanue komnerenuun OITK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO pa3a; JAaH MOJIHBIN, pa3BEpPHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe TPEero1aBaTesieM BOIMPOCHI, TOKAa3aHO 3HAHME U MOHMMaHue TeMbl. OOyJaromuiics MpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAa4ye KOJUIOKBHYMa, 3HACT ¥ IOHUMAET XOJI BBITIOJTHEHUS MPEACTOSIIEH J1a-
O0opaTopHO# pabOTHI.

«4» (xopowo): onpoc MPOUJEH CO BTOPO MOMBITKHU; JaH TOJHBIM OTBET Ha BCE 3a/1aBaeMbIe Ipe-
Mo/1aBaTeseM BOMPOCHI, TOKa3aHO 3HAHKWE M MOHUMaHKe TeMbl. O0yJaronuiics npu caade KOJUTOKBUyMa
MPaBUJIHLHO OTBETHJI HA BCE BOMPOCH! KOJUIOKBHYMA C MIOMOIIBIO MIPEIO1aBaTelNsA, 3HACT U TIOHUMAET X0/
BBITOJIHEHUS MIPEJICTOSAIICH JTa00paTOpHO paboThI.

«3» (yooenemeopumenvbHo). ONPOC MPOUJIEH C TPEThEW MOMBITKH; JaHbl OTBETHI HA MOJOBUHY 3a-
JlaBaeMbIX IPEIO/IaBaTeNIeM BOIPOCOB, MOKA3aHO 3HAHWE OCHOBHBIX TOHSATHH TEMbI, BBIHECCHHOW Ha
KOJUIOKBHYM. B OTBETE CTYJCHTOB OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHE PACKPBITh KOHKPETHBIC MPOSBICHHS
0000IIEHHBIX 3HAHUN He MokazaHo OOydarommiics MpU cladye KOJJIOKBUYMa MpPaBUIBHO OTBETHUJ Ha
OOJIBIITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopMIIeHHE TPeOyeT MOMPaBOK, KOPPEKIUH;
CTYZICHT 3HAeT X0/l BHIMOJIHEHUS MTPEICTOSIIEH JTa0opaTOPHOM paObOTHI.

«2» (neyoosnemeopumenvbHo) — O0OyUAIOIIMICST HE 3HAET OCHOB TEMBI, HE CIIOCOOEH JeNaTh apry-
MEHTUPOBAHHBIE BBIBOJBI M MPHUBOJUTH MPUMEPHI, TOKA3bIBAET CIa00€ BJIaJIeHHE MOHOJIOTUYECKOU pe-
Ypl0, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUMHOCTH M TTOCIIEAOBATEIFHOCTH H3JI0KE-
HUS, JieNaeT OMUOKH, KOTOPbIE HE MOXKET UCIIPaBUTh, AaKe MPH KOPPEKIIUHU MpernogaBaTeneM, OTKa3biBa-
eTcs OTBeYaTh Ha BOMPOCHL. OOyJaONMiics HE CMOT OTBETUTH Ja)Ke Ha TOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/a MPOBECHUS MPEACTOAIICH TabopaTOpHON PabOTHI.

Kputepun oneHUBaHHUS BBINOJHEHUS JA0OPATOPHBIX PadoT M 3aIUTHI 0TYeTA (TeKYyIIUi
KOHTPOJIb popmupoBanue komnerenuu OITK-1)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; ODOPMIICHHE U CoJiepKaTelIbHas 4YacTh oTyeTa o0pas-
[[OBBIE; pabOTa BBIMIOJIIHEHA CaMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIIEHHS, 3aKIIIOUEHUS U
BBIBOJIBI. O0yUaroOnuiics MPaBUILHO OTBETHII HA BCE BOITPOCHI ITPH 3AIIUTE OTYCTHBIM MaTEPHUAJIOB.

«4» (xopowio): paboTa BBIIIOJIHEHA B CPOK; B ODOPMIIEHHH OTYETA U €r0 COAEPKATEIHHONW YacTh
HEeT TpyObIX ommOOK; pabdoTa BBITIOJIHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIFOYEHUsS ¥ BBIBOJIbI. OOyJaromuiics Ipu 3alliuTe OTYETHHIM MaTEPHANIOB MPABUIBLHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoaBaTerIsl.

«3» (yoosnemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HapyIIeHUeM rpaduka; B 0hOpMIICHHH, COIEP-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKH; padoTa BHIMOIHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIE 00001IeHNsI. OOyUaroMuUiics IpU 3alUTe OTYETHBIM MaTePHAIOB OTBETUJI HE HA BCE BOMIPOCHI.

«2» (Heyoosremseopumenvho): odopmieHHEe padOTHl HE COOTBETCTBYET TPEOOBaHUSIM; OTCYT-
CTBYIOT WJIM CJIEJIaHbl HETIPaBUIIbHBIE BBIBOABI U 0000mIeHNs. OO0yJaronuiicss He CMOT 3alIUTUTh OTYET-
HbIC MaTEPHUAJIBI U TIOSICHUTD TIPEJICTABICHHBIC TAHHBIC.

7.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS UJIH UHbIE MATEPHAJIbl, HE00X0AUMBbIE [IJIsl OLEHKH 3Ha-
HMii, YMEHUI, HABBIKOB M (MJIH) ONbITA IEATEJIbHOCTH, XaPAKTEPU3YIOIIUX 3TaNbl (POPMHPOBAHUSA

14



KOMIIeTeHIHii B MpoLecce 0CBOEHUs 00pa30BaTe/IbHOI MPOrpaMMbl

N

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24,
25.

Bonpoce! k 3k3aMeHy (IPOMeKYTOYHBII KOHTPOJIb):

ATOMHO-MOJIEKYJIIPHOE YUEHHE. XUMUUYECKHE JIEMEHTHI U MPOCThIE BeLIeCTBA. 3aKOH ABOraapo
Y 3aKOH 3KBHUBAJICHTOB.

CocraBHble yacTu aTOMa, UX 3apsa] U Macca. Y paBHeHue [lnanka.

J{BolicTBeHHas npupoja ceeta. KopnyckynsipHO-BOITHOBOM nyanu3M. YpaBHeHue ae-bpoitns. [lo-
HSATHUE O KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa. CoiictBa BoinHOBOM (hyHKIMU. COOT-
HOIIICHHE HeomnpeaeneHHocrel [ eitzendepra.

KBaHnTOBO-MeXxaHMUYECKOE OOBSICHEHHE CTpoeHHE aTroma. KBaHTOBbIE uyMcia, MX (U3NIECKUN
cMbIci. AToMHBIE opOuTanu. OmHodneKTpoHHbIe aToMbl. [Ipuanun Ilaynu, npaBuno Xynnaa. [lo-
CJIEI0BATEIbHOCTD SHEPIreTUUECKUX YPOBHENW B MHOT03JIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [leproguueckoro 3akona. CTpykTypa MEepUOIUYECKON CHUCTEMBI.
N3meHeHne CBONCTB 3JIEMEHTOB B IEPUOAMYECKOHN cHcTeMe (BEpTUKaJbHAas U TOPU3OHTAIIbHAS
MEPUOJUIHOCTD).

[Tepuoanyeckas cuctemMa u ee CBsi3b CO CTpoeHreM aToMoB. [IpaBuio Kineukosckoro. S-, p-, d-, u
f- smemMeHTHI.

Panuycel aTOMOB M UX W3MEHEHUE B IepHoJax U noarpynnax. MlonHsle paanycel 1 3aBUCUMOCTb
UX OT 3JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIIeHHs. VI3MEeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHMI 110 IIepuoiaM U rpyImnam.

HcTopust pa3BUTHA 3IEKTPOHHBIX MPEACTaBICHUI 0 XuMudeckoit csizu (Teopus Koccens u Jlbio-
uca). oHHast 1 KOBaJI€HTHasl CBSI3U.

HamnpaBneHHOCTh M HAChIIIAEMOCTh KOBaJECHTHOU cBsi3u. [lonsipHas koBaneHTHas cBs3b. [lomspu-
3yEMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cilydail MOJISIPHOW KOBaJeHTOM cBs3u. HeHanpaBlieHHOCTh M HEHa-
CBIIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHumanbHON sHEpruu Mosekyia. OCHOBHBIE IOJIOKEHUS METO/AA BAJIECHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € O3UIMH METO/1a BaJICHTHBIX CBSI3EH.

Teopust ruOpuauzanuu. 3arnoiHeHne THOPUAHBIX opOUTaNell HEMOJeNCHHBIMU MapaMy JIEKTPO-
HOB.

OOpa3oBaHue KpaTHBIX CBsA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOSHHUE MOJIEKYJT
N2 " CzH4; CH4, NH3, Hzo.

XapakTepuCTUKN XUMHUYECKOU CBSI3U: JITTMHA U SHEPIUsl, BAJICHTHBIA YTOJI.

JloHOpHO-aKuenTopHas cBs3b. BoopoaHas cBA3b.

XKunkoe cocrossHue. BivsiHre BOOOPOIHON CBA3U HA CBOMCTBA JKUJKOCTH.

Pa30aBnenHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHUECKOE aBieHue. Y paBHeHue Bant-I'odda.
JlaBieHue HaChIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUS U KpUCTaJ-
nmu3auuu. Kprockonus 1 30yuIMOCKOIUS.

Teopus anexTponuTryueckoil aucconuanuu Appenuyca. Poinbs pacTBopuTesns B mpouecce pacmnaja
AJIEKTPOJIUTA HA MOHBL. JlM3JIeKTpruecKkas MPOHUIIAEMOCTh M MOHU3UPYIOIIasl CIIOCOOHOCTh pac-
TBOPUTEIISL.

Cnabble U cuibHBIE 3JEKTPOIUTH. CTENneHb TUCCOLUAUU U €€ CBSI3b C M30TOHUYECKUM Kod(pdu-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Aricconuany ciaabbiX JIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBasibja. BnusHHEe OJIHOMMEHHOTO MOHA HAa JIMCCOLHMAIMIO CIa0Or0 AJIEKTPOJIMTA.
Crynenuarast [ucconuarus.

CocrosiHM€ 2JEKTPOJIUTOB B pacTBope. MoHBI M HeaucconMupoBanHbie MoieKybl. Koadurment
aktuBHOCTH. [loHsATHE 00 MOHHOI CHIIE pacTBOpA.

Honnsle peakuuu. Y cioBus CMELIEHN HOHHOTO paBHOBecus. IIponsBenenne pacTBOpUMOCTH.
DNEeKTPOIUTHYECKAs AUCCOLUAIUS MOJIEKYJ BOIbl. IOHHOE Mpou3BeieHrEe BOIbI.

Bonoponnslii nokaszarens. Crioco6s! onpenenenust pH. KucioTHo-0CHOBHbBIE HHAMKATOPBI.
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26.
27.
28.
29.

30.

31.

32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

I'mpponus. CreneHs rujponusa, €€ 3aBUCUMOCTh OT KOHLEHTpaluu, Temreparypsl. KoHncranra
TUPOJIN3A.

Pasnuunsle ciydau rugpoinnsa. [Ipumepsr.

CoBpeMeHHBIE TEOPUH KUCIIOT U OCHOBaHUM.

Baxkneline OKUCIUTENIM W BOCCTAHOBUTENU. VI3MEHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOICTB 2JIEMEHTOB B IEPUOAX U MOATPYIIIAX.

CocraBieHne ypaBHEHHMH OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peaknuid. Kiaccugpukamus okxwc-
JIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUI. BpIUNCIEHNE XUMUYECKUX YKBUBAJIEHTOB OKUCIIUTENS U
BOCCTAHOBUTEJIS.

BnusiHue temmeparypbl, KOHIEHTPALUN PEareHTOB, UX MPHUPOABI, CPElbl U IPYIMX YCIOBHM Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. YpaBHeHnuss Hepucra. Mcnosb3oBa-
HUe TalJIMIl OKUCIUTENbHO-BOCCTAHOBUTENbHBIX IOTEHIMAIOB [l PELICHUs BOIIPOCa O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKLUU.

TepMmonnHaMuyeckas cucreMa. 3aKOH COXPaHEHHs SHEPruu. BHYTpEeHHsIsI SJHEPIUsl U SHTAJIBIINA.
DK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHHUSI.

3akoH I'ecca u cneactBus us Hero. [Ipumepsl.

OHranbnust oOpa3zoBanus. CTaHgapTHbIE cOCTOSIHUS BellecTB. CTaHIapTHas 3HTAIbIUS 00pa3o-
BaHUs U CTOPaHUS.

Maxkpo- u mukpococtosiHusi. BepostHocth cocrosinus. [lonarue o0 sutponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHue 3HTPONINHY B Pa3IMYHBIX IPOLECCAX.

[Tonsarue 06 »neprum 'mb60ca, ee M3MEHEHNH KaK Mephbl PeakMOHHON crocoOHocTH. Kpurepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpatumble U HeOOpaTUMBbIe Mpoliecchl. ['OMOreHHble U rereporeHHble paBHOBecUs. KoHcraHnTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOTr€HHBIX CUCTEMAX.

Koncranra paBHoBecus. CBs3b KOHCTAHTBhl PABHOBECHS CO CTAaHAAPTHBIM M3MEHEHUEM SHEPTUU
I'n66ca.

[Ipunnun Jle-Illarense. BimsiHue temiepaTypsl, AaBICHUS U KOHLICHTPALMM PEarcHTOB HA paB-
HOBECHE.

DOnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaxnuil. CKOpocTh peakuuil B
TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

®daxTOopHl, BAUSIOLINE HA CKOPOCTh peaklUU. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MonekynspHOCTb U OPAOK peakunu. [IopsAnok HeanneMeHTapHbIX peaKLIni.

3aBUCHUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsTHe 00 akTUBHOM KOMILIEKCE. DHEprus u
DHTPONMS AKTUBALIMH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccuduxarms
JIByXKOMITOHEHTHBIX pacTBOpoB. [Iporeccsl, conpoBoxatomme odpazoBaHue pacTBopoB. Colib-
BaTalMsl.

Pasnnunble BUIBI BEIpaXXEHNSI KOHLIEHTPALIMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTh
IIPUPO/IbI BEILIECTB, TEMIIEPATYPHI, 1aBJIECHUS. 3aKOH PACIIPEACICHUS.

Homenknatypa u OCHOBHBIE THIIBI KOMIUIEKCHBIX coeAMHEHUN. Knaccudukanus KOMIUIEKCOB 1O
BUJy KOOPJUHUPYEMBIX JIUTAH]IOB.

DJIEKTPOXUMHUYECKUH Pl HANPSDKEHU MeTauioB. ['anbBannueckue anemeHThl. DJIC raibBaHu-
YECKOI'0 JIEMEHTA.

DIEKTPOIN3 KaK OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIN Iporecc. 3akoHbl Dapanes. [IpakTnueckoe
3HAYECHUE DIIEKTPOJIN3A.

DIIEeKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeToipl 3alUTEl OT KOPPO3HUH.

Buner (oopazey) k 3x3ameny (MPOMEKYTOYHbII KOHTPOJIb):

1. Kakoe KOJIM4ecTBO BEIIeCTBA MOJIEKYIN BOAOPOa COJEpKAT 12,04-10%° atomoB BOoAOpoaa?
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2.Hanmucate  MONIEKYNISIpHOE, TIOJHOE M  COKpAIleHHOE HOHHOE  YpPaBHEHUS  PEaKIUu

Fe(OH), + HNO, —»

[To noHHOIT hopMe COCTaBUTH MOJIEKYJISIPHOE YpaBHEHUE:

Pb>" +S* — PbS

3. B MonexynsipHoii u nonHoi popme paccmorpers ruaponu3 NazPO,. Ykazats cpeny (kucias,

HEUTpaJbHas WIN IIEJI0YHAas) peaKLUH.

4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIpPENeIUTh KO3((OUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,0 + NaOH —[AI(OH), [* +H,+ ...

5. Ykaxure, usmeHeHueM kakux napamerpos (T, P, C) MOXXHO CMECTUTh XMMHUYECKOE PaBHOBECUE C
LEJIBIO YBEJIUYEHHS BBIX0/1a IIPOJLYKTOB PEAKLIUU: H,S., +1,., <>S, +2HI;AH)0

6. Bopopoanslii anekTpos cpaBHeHus. CTaHAapTHBIN 3JIEKTPOAHBIN MTOTeHIMaN. Y paBHeHHe HepHera.

7. Kakoit 00b€M (MIT) pacTBOpa TUAPOKCUAA KA ¢ MOJISIPHOUW KOHIeHTparuei 0,2 Moib/i1 TpedyeT-
ca i HeuTpanm3auuu 100 M pacTBopa CEpHOM KHUCIOTBI ¢ MOJSIpHOM KoHueHTparuend 0,1
MOJIB/1?

Bomnpocskl k onpocy nmo Temam JIabopaTOpHBIX padoT (npumepst) (TEKyIIUA KOHTPOJIb)

Pazgen 1. rema 1.1.-1.2. JTaGoparopHas padota Nel
«OnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOIO METaJIa

1.®opMynupoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPIUHU, €r0 MATEMAaTUYECKOE BBIPAKEHUE.

2.®opMyIHpOBKA 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHa IOCTOSHCTBA COCTABA.

4.®DopMyIMpPOBKA 3aKOHA KPATHBIX OTHOLIECHUH.

5.®@opMynupoBKa 3aKOHAa SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BbIPAKECHHUE.

6.0npezneneHye NOHATUN: MOJIb BELIECTBA, OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca, MOJIApHasi Mac-
ca.

7.0npeneneHyue MOHATHIA: SKBUBAJCHT 3JIEMEHTAa, MOJISIpPHAs Macca SKBUBaJIEHTa, GopMmyna s
pacuera MOJISIPHON MacChl 3KBUBAJICHTA 3JIEMEHTA.

8.OmnpeneneHne NOHATHNA: SKBUBAJIIEHT BELLIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA ra3a.

9.®@opMmynbl 111 pacyeTa MOJSIPHON Macchl SKBHBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIacCOB Heopra-
HUYECKUX COCIMHEHUI.

10.®@opmynrpoBKa 3aKkoHa ABOTapo, CMBICI U BEJIMYKHA YKciaa ABOraapo.

11.®@opmynnpoBKa AByX CIEICTBUHN U3 3aKOHA ABOrajpo.

12.06beM, 3aHUMaEMbIi JTIOOBIM Ta30M IIPU HOPMAJbHBIX YCIIOBUSAX (H.y.). [IpuBecTn 3HaueHus
TaBJIEHUA U TemrepaTypsl ipH H.y. B cuctemax CU n CI'CE.

13.MareMaTruyeckoe BhIpaKeHHEe 00heIMHEHHOTO ra30Boro 3akoHa (ypaBHeHus Knanelipona).

14 . Marematudeckas 3anuch ypaBHeHUs: MeHeneesa — Knaneiipona.

15.ITonaTre napunaabHOrO JaBJICHUS ra3a. 3akoH NaplUuaibHbIX JaBieHui [lanbToHa.

16. BemectBo cocrout u3 meau u cepbl. U3 0,667 r sToro BemectBa nomydeHo 0,556 T okcuaa
Menu(Il). Beraucnure MaccoByro JTOJTIO MEAHM B BEIIECTBE U HaWIUTE ero Ghopmyiy.

Pazgean 1. rema: 1.3. Jlaboparophnas pabota Ne2
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN. XUMUA 371eMEHTOB. CBOMCTBA BAXKHEHIIIUX CO-
e TUHEHUN)

. 101
1.IlonsTre XMMHUYEeCKHH 31eMeHT. UTo 03HaYaeT 3aIlKCh 44 Ru?

2.Ilepeuncnante CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE JIEMEHTHI.
3.IlepeuricnuTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX FAJIOT€HAMHU.

4 .IlepeuncauTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX 1EJI0YHO-3€METbHBIMHU.

5.Kakue anemMeHTHl Ha3pIBalOT HeMeTawiaMu. [IpuBeanTe Bce MCKITIOUEHUS U3 CHOPMYITHPOBAH-

HOr'O IIpaBuJIa.
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6.Kakue snemMeHThl Ha3bIBAIOT MeTauiaMu. [IpuBeanTe Bce UCKIIOUEHUS U3 CHOPMYIUPOBAHHOTO
MpaBua.

7. Jaiite omnpeneneHne okcuaoB. KakoBa cTeneHb OKHUCIEHHUS OOpa3yIOLIEro OKCHJ 3JEMEHTa B
HIOKe npuBeaeHHBIX okcuaax: Cr,O7, TiO,, H,O,, KO,? HazoBuTe 3TH OKCHIBI, MPUBEAUTE HX rpadude-
ckue (popMyIbL.

8.JlaiiTe ompeneneHUss OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX M HECOJICOOPa3yIOIIMX OKCHJIOB.
[TpuBeauTe moO MBa MpUMEpa KakI0ro TUiia OKCuaoB. [IpuBenure ux rpadpudeckue GopmyIib.

9.JlaiiTe ompeneneHUEe OCHOBAaHUW C TOYKH 3PEHHUS TEOPUHM SJIEKTPOJIUTUUYECKON THUCCOLMAIUU.
Uto Ha3bIBaeTCI KUCIOTHOCTHIO OCHOBaHUM? Kakue ocHOBaHMS HA3bIBAIOTCS IICIOYaAMU?

10./JaiiTe onpeneneHre KUCIOT C TOYKH 3PEHUSI TEOPUHU BJIEKTPOIUTUUYECKON aucconuanuu. Yro
HA3BIBAETCSI OCHOBHOCTHIO KucioT? [IpuBeauTe mo ogHOMY MPUMEPY KHCIOPOJCOACPKANUX U OECKuC-
JIOPOJHBIX KUCIIOT, TalTe UX CUCTEMAaTHYECKOE M TPATUIITMOHHOE Ha3BaHUS.

11.daitTe onpeneneHue CpeIHUX COJCH C TOUKHU 3PEHUS TEOPUU AJICKTPOIUTUUYECKON TUCCOIMA-
nuu. Yem oTIryaroTcst OT HUX KUCIIbIe B OCHOBHBIE coyn? [IpuBeauTe 1o JBa mpuMepa KUCIbIX U OCHOB-
HBIX coJieH, Ha3oBuTe uX. [IpuBenure ux rpaduyueckue GoOpMyIIb.

12.laiiTi omnpejeneHre IBOMHBIX M CMENIaHHBIX coJiei. [IpuBenuTe Mo JBa mpuMepa Ka)aoro
THUIIA ATHX COJICH U Ha30BUTE uX. [IpuBenuTe ux rpadudeckue GopmMyIibl.

13.JTaliTe onpeneneHue moHATHsS rpaduueckoit popmynsl coenunenus. [Ilpusenure rpapudeckue
dopmyiel coequaenwuii: VOSO,, CrOHSO;, HBrO,, CaHPO,4. K kakuMm kiaccaMm OTHOCSATCS 9TH COSIH-
HEHUsI, TalTe UX TPATUIIMOHHBIC Ha3BaHUS.

14.aitiTe onpeneneHre MOHITHS CTEIIEHb OKUCIICHUS dJIEMEHTa B coeAnHeHuu. Paccuuraiite cre-
IIEHU OKHUCJIEHUA d1eMeHTOB B coenquuenusx K,Cr,O7, HiPOg, Sing', Cry(S0y)3, maiite ux TpaguIMOH-
HbIC HA3BaHUA.

15.Metadocdopras u oprodhochopHas KUCIOTH — Ha UTO YKA3bIBAIOT UCIOJIb30BAHHBIC IPUCTAB-
ku? IlpuBeaure rpaduueckre GopMyIIbl ITUX KUCIOT.

16.IlpuBenute oObIuHBIE U rpaduueckue GOPMYyITBI XIOPCOASPKAIIUX KUCIOT, COOTBETCTBYIOIIUX
CIIEYIOILMM CTEIEHsIM OKMCIeHus xJopa: -1, +1, +3, +5, +7. [IpuBeaute TpagulMOHHbIE HA3BaHUS 3TUX
KUCJIOT. Ha 4To yKa3bIBalOT UCIOJIb30BaHHBIE B HA3BAHUSIX OKOHYAHUS?

17. CoctaBbTe MOJEKYISPHBIE M MOHHBIE YPaBHEHHUS PEAKIUU, C MOMOIIBI0 KOTOPHIX MOXKHO
OCYUIIECTBUTD CIEAYIOIIHNE MPEBPALICHUS:

S—>S0,—»>S03—->H,S04,—~CrOHSO,—~»Na,SO,—~»>NaHSO,4

18 HazoBuTe KOMIJIEKCHBIE COCTUHEHHS. YKAXKHUTE 3apsi/l KOMIIJIEKCHOTO MOHA, CTENIEHh OKHUCIIe-
HUS U KOOPJAMHAIIMOHHOE YK CIIO MOHA-KOMIIIIEKCO00pa3oBaTes, a TaKyKe JCHTAaTHOCTh JIMTaHIOB.

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

19.3anummTe ypaBHEHUE PEaKIUU B MOJIEKYJIipHOM U noHHOM Bujie: Cry(SOy); + BaCl,—

Paznen 2. tema: 2.1. JIJaboparopHas pabota Ne3
«CTpoeHue aToMa U IepHoIndYecKas cucteMa xuMmuueckux snemenToB J[.M.MenneneeBay

1.Monens bopa crpoenust aroma. [loctosinnas Punbdepra, ee uncieHHOe 3HaUE€HUE.

2.Ilonarue opOuTab.

3.®u3nyecKuil CMBICI U 3HAYEHUS, IPUHUMAaEeMbl€ TJIaBHBIM KBAaHTOBBIM UHCIIOM.

4.®du3nveckuid CMBICI U 3HAUCHHSI, TPUHUMAaEeMble OpOUTATBHBIM KBAHTOBBIM UHCIIOM.

5.Buj snekTpoHHBIX 00J1aKOB (OpOWTaseii) 1 COOTBETCTBUE MEXKIY YHUCICHHBIMU W OYKBEHHBIMU
0003HaYEHUSIMU OPOUTAIILHOTO KBAHTOBOT'O YUCIIA.

6.Ddu3NYeCcKnil CMBICIT U 3HAYEHUS, IPUHUMAEMble MArHUTHBIM KBAaHTOBBIM YHMCIOM. CBSI3b 3TUX
3HAYEHHH ¥ 4Kcnia S-, P-, d- u f-opOuraneii.

7.®U3NYECKUI CMBICIT U 3HAYEHUS], IPUHUMAEMble€ CTUHOBBIM KBAHTOBBIM YHCIIOM.

8.Ycii0BHAs 3alMCh YHEPTETUYECKON JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3NUECKUI CMBICT IPUHLIUIIA MUHUMYMa YHEPIHH.

10.@opmynupoBka U puzndeckuii cmbica npununa [aymu.

11.®opmynnpoBka u pu3nUecKuil CMbICT MpaBuiaa XyHAa.
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12.®opmynuposka mpasuia KieukoBckoro.

13.Yto Ha3pIBaeTCsA AJICKTPOHHOW KOH(purypammeirt aroma? [IpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(HUTypaImio aToMa 3JIEMEHTa ¢ 3apsiioM sapa S1.

14.PaccunTaiiTe MakKCHMaJIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOT'YT HaxoauThes Ha 3P u 5f opou-
TasIX.

15.I1IpuBenure coBpemeHHy0 dhopmyaupoBky lleproanyeckoro 3akona J[.M1.Menneneena.

16.0npenenenue u GpU3MUECKUl CMBICT MOHATHIA: 3((EKTUBHBIN 3apsi sApa, MOCTOSTHHAS YKpa-
HUPOBAHUS.

17 Ilonsitusa paguyca atroma v moHa. Kak u3aMeHsieTcst paJinyc 4acTHUIIbI TP MEPEXOie: aTOM — €0
IIOJIO’KUTEIIBHO 3apSKEHHBIN MOH, aTOM — €r0 OTPULIATENIBHO 3aPSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB IIPU NIEPEMEILIEHUH BJOJIb [IEPUOA CJIEBA HAIpa-
BO U IIPU IIEPEMELLICHUH CBEPXY BHU3 BOJIb INIABHBIX U NOOOYHBIX NOArpYI?

19.0npenenenne NOHIATHUSA SHEPrUsl MOHU3ALMM, €AUHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MeHe-
HUS B IEPUOJAX U IPYIIIAX.

20. OnpezneneHre MOHATHS SHEPTHSI CPOACTBA K DIICKTPOHY, SAMHULBI €€ U3MEPEHUS U XapaKTep
€€ U3MEHEHMS B IEPUOJIaX U IPYIIAX.

21.I1onsTrHE M PU3MUECKUI CMBICI AJIEKTPOOTPHUIIATEIIFHOCTH JIE€MEHTOB 1o Masunkeny. Enxnnn-
1[bl €€ U3MEPEHMSI U XapaKTep U3MEHEHHS B IIEPUOJAX U IpyIax.

22.0THOCUTENbHBIE 3IEKTPOOTPULIATENBHOCTH 10 [loaMHIY: Kak OIEHMBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHEHMSI UX 3HAYEHUH B IEPUOAX U TPYIIIIAX.

23. Hanumwure 31eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HI)KE HOHOB. K ceMeiCTBY KakuX 3jeMeH-
TOB OTHOCSTCS @TOMBI 3TUX MOHOB? Sn2+, Mn2+, Cu2+, Cr3+, S

Paznen 3. Beenenue B TEOpUI0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHepreTuka XMMHUYECKUX MPOIECCOB.)

1.OnpeneneHyre NOHATHUS TEIUIOBON A3PHEKT peaKiiH.

2.11epBblii 3aKOH (Ha4yaji0) TEPMOJUHAMUKH, €70 MATEMATUYECKOE BBHIPAYKEHUE U 3AIUCh ISl U30-
OapHBIX MPOIIECCOB.

3.0mnpenenenre U30TEPMUUECKHUX, U30XOPHBIX M M300apHBIX IpoleccoB. Moaudukanuu 3amnucu
MaTeMaTHYeCKOro BhIpaXXeHHUs 1-ro Hayana TepMOAMHAMUKY B 3TUX TPEX CIydasx.

4 JlaiiTe ompesesieHne SHTAIBIINM, SHJI0- U IK30TEPMUUYECKUX TpoiieccoB. OOBICHUTE B3aUMO-
CBs13b 0003HaueHMH TermoBoro 3ddexra Q u AH.

5.0mnpenenenye MOHATHS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycioBusl Ha3bIBalOTCS CTaHIApT-
HbIMU?

6.0mpenieseHre MOHATHS SHTAIBINUKA 00Opa30BaHMsI, €AVMHUIIBI U3MEPEHUs. 3HAYEHUs SHTAJIbINN
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTtemaTndeckoe BbIpaK€HHE CIEACTBUS U3 3aKoHa I'ecca.

8.0nucanue MOHATHUS SHTPOIIUU CUCTEMBI, €AUHUIIBI U3MEPEHMUS.

9.Matemaruueckas popmyIa Juis pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKIINH.

10.0Omnpenienenue noHATUS N300apHO-U30TEPMHUUECKOTO MOTEHIMaNa peakiuu (3ueprun ['166ca).
Uro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0mnpenenenue NOHATHS CTaHAAPTHOM »Hepruu ['mb66ca oOpa3oBaHUs, €AUHHIIBI 00Opa30BaHMS.
3HaueHus CTaHIapPTHBIX SHepruil ' m60ca oOpa3zoBaHMs MPOCTHIX BEUIECTB?

12.Matemaruueckas ¢popmyna A pacueTa U3MEHEHHUs M300apHO-U30TEPMUUECKOro MOTEHIHAaIa
B IIPOLIECCE PEAKIIUH.

13.CooTHOIIEHUST MEX/1y SHTAIBIUNHBIM U SHTPOIUHHBIM (paKTOpaMu M HaIlpaBJICHHE MpPOTEKa-
HHSI XUMUYECKON peaKIivu.

14.ITonsTue TepmoanHamuueckoi pynkuuu. Ilepeuncnure n3Bectusle Bam TepmoanHaMuueckue
GbyHKIUH.

15.Beruucnure TemnoBoii s ekt peakiun BoccraHoBneHus 80 r Fe;O3 anmtoMuHueMm.

16.B0o3MOKHO 1M TIpH CTAHJAPTHBIX YCIOBHAX HOydeHHe aHunuHa 1o peakuu NHjqpy + CoHgr
= C6H5NH2(>K) + Hz(r)?
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3aganus 1Jis J1a00PATOPHBIX PadoT (TEKYIIH KOHTPOJIb, IPUMeEPbHI)
®parmenT K Teme 4.1 «OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIMU)

33[[3]-[1/[6 1. HccienoBanue OKHCIUTEIbHBIX CBOMCTB NnepMaHraHatra Kajvs B KHCJI0H cpene.
I[J'ISI pacTtBOpa € pH, 3aJaHHBIM BapUaHTOM, paCCUUTBIBAIOT 3HAYCHHUE DJICKTPOJHOI'O IMOTCHIHMAIa
CJICI[YIOH.[eﬁ OKHCIUTEILHO-BOCCTAHOBUTEILHON CHCTEMBI:

MnO, +8H' + 5¢ = Mn?" + 4H,0,

= 2+
ecnu konueHtpaust MnO4” u Mn™", a Takke TemriepaTypa U 1aBJI€HHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOJHOIO MOTEHIMANIA CO CTAaHJAPTHBIM M JAEJA0T BbI-
BOJ1 O BIIMSIHUU CPEe/ibl HA OKHCIUTEIbHbIE CBOICTBA IEpMaHIaHAT-HOHOB.

CtposiT rpaduK 3aBUCUMOCTH OKUCIUTENbHOTO noteHnuana MnO, /M n** or pH cpensr. 1Ipu xakux
pH Bo3MoxHO BoccTaHOBNIeHHE HOHOB MNO4” noHamu:

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

3ananue 2. BoccTaHoB/IeHHe NMEPMAHTaHATA KAJHMA B PA3JIMYHBIX Cpeiax.

B 1pu otnenbHble IpOOUPKU ¢ paCTBOPOM I€pMaHraHaTa Kajius 100aBIIsl0T pa30aBIECHHYIO CEPHYIO
KHCJIOTY, Takoil ke 00beM BOJbl U KOHIICHTPUPOBAHHBIN PACTBOP LIEJIOUU. 3aTEM B KXY U3 IpoOHU-
POK MpHOABIIAIOT CBEXKEIPUTOTOBICHHBIN pacTBop cyiabduta HaTpusi NaSOs. [lns oObsicHenus HaOro-
JIaeMOT0 MMEIOT BBHJLY, 4TO B KHCIIOH cpee oOpasyiorcst nousl Mn?*, B Heitrpabroit - MnO; i B critb-
HOIIEO4HOM cpese - noHsl MNO4Z. TIoNB3ysch HOHHO-YIEKTPOHHBEIM METOIOM, COCTABISIOT IMONHBIC
YPaBHEHMSI PEAKLIUH.

Ha ocHoBaHuu BbIYMCIEHHBIX 1715 Beex peakuuii 3HaueHuit 3/1C aenaror BbIBOJ 00 OKHUCIUTEIbHON
CIOCOOHOCTH I€pPMaHIraHaTa Kajus B KMUCJION, HEUTPAIbHOM U 1ET0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHCJIMTEJbHO-BOCCTAHOBUTE/IbHOM pPeaKIuu.

Jis 3amaHHOM mapsl BellecTB (B COOTBETCTBMM C WHAMBUYAIBHBIM BAapHUAHTOM) OIPEEISIOT
OKHUCJIUTENb U BOCCTAHOBUTEND, paccuuThiBatoT D/IC ns cTaHIapTHBIX YCIOBUN M OLIEHWBAIOT BO3MOX-
HOCTbh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU MEXTy HUMH.

[TpoBoasT nanHyto peakiuto. OTMedaroT HabJt01aeMble SBJICHUS.

[Tonp3ysch HOHHO-3JIEKTPOHHBIM METOJ/I0M, COCTABIISAIOT OJHOE YPaBHEHUE PEAKIIMH.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX CBOWCTB BelleCTB.

Jlnis 3a1aHHOTO BeliecTBa (B COOTBETCTBUU C MHJIMBUAYATbHBIM BapUAaHTOM) ONPENENIOT CTEEH!
OKHUCJIEHHS aTOMOB M OTMEYaloT, OKUCIUTENIEM WM BOCCTAHOBUTEIEM MOKET OBITH 3TO BELIECTBO B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax. [Ipu HeoOXOAMMOCTH MCIONB3YIOT 3HAYEHHs CTaHIapT-
HBIX JIEKTPOJIHBIX TOTEHIIUAJIOB.

W3 npuBeEHHOr0 CHHMCKa PEakKTUBOB BBIOMPAIOT HE MEHEE JIBYX, KOTOphle MOT'YT B3aUMOJEHCTBO-
BaTh C 33JaHHBIM BEILIECTBOM.

VYKa3bIBalOT B MPEANOJIAraéMbIX PEaKLUsAX OKUCIHUTENb U BOCCTAHOBMTENb, paccuuThiBaroT D/1C
JUIS CTaHAAPTHBIX ycnoBU. [IpoBoasT peakuyn, oTMevaroT HaOIroaeMble SIBJICHHUSL.

[Tonp3ysch HOHHO-3JIEKTPOHHBIM METOJI0OM, COCTABIIAIOT MOJHBIE YPAaBHEHUS PEaKIIH.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEH c()OPMHPOBAHHBIX KOMIIECTCHIHIA

BEHb MH-
E),(I)):a}fHLI;%gE[HG- OIICHKa [Hosicaenus
TEHITUHA
Teoperndeckoe conepkaHe Kypca OCBOEHO MOJIHOCTBIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMoit 00ydeHHs yueOHbIe 3aJaHHs
5 BBITIOJTHEHBI.

Bricokuit (OT;;HZHO) OOyuarouuiics 1eMOHCTPUPYET CIIOCOOHOCTD pelIaTh 3a/1a-
Yl po(hecCHOHATBHOW NeATEIbHOCTU MPUMEHSSI METOJbl MOje-
JUPOBaHUS, MAaTEMaTUYECKOIO aHallN3a, €CTECTBEHHOHAY4YHbIE U
OOIIeNHKEHEPHbIE 3HaHMsl. Y CIIEIIHO NPUMEHSET 3HaHHUS OCHOB-
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IMosicaenns

HBIX 3aKOHOB XMMUH, CTPOCHHUS M PEAKLIMOHHOM CIIOCOOHOCTH Be-
IIECTB Ul pelleHHs] TUIOBBIX 3a7ad NpopecCHOHAIBHON Jes-
TenbHOCTU. CIIOCOOEH NMPOBOIUTH aHAIU3 IMOJIYYEHHBIX JTAHHBIX,
JienaTh IpaBUIbHBIE, HAaydyHO OOOCHOBAaHHbIE BbIBOJBL. [0TOB
npeJiarath CBOM CIOCOOBI PEUICHHUs TTOCTaBICHHBIX 3a1a4. ['0ToB
paboTaTh KaK B KOMaH/€, TaK U UHAUBUAYAJIBHO.

TeopeTnyeckoe coliepKaHue Kypca OCBOEHO IOJHOCTBIO,
BCE MPEAYCMOTPEHHBIC MPOTPaMMOi 00yUeHUS yueOHbIC 3aaHus
BBITTIOJTHEHBI ¢ HE3HAUNTEIILHBEIMUI 3aMCUaHUSIMU.

OO0yyarmuiics 1eMOHCTPUPYET CIIOCOOHOCTh pelaTh 3aj1a-
9i TIPO(ECCUOHATBHON NIEeATEIHbHOCTH MPUMEHSISI METOIbI MOJIe-
JIMPOBAHMS, MAaTEMATUYECKOr0 aHAJIN3a, €CTECTBEHHOHAYYHBIE M
obmenHxeHepHbIe 3HaHus. OOyJalONUICs NCTIOIB3YET OCHOBHBIC
3aKOHBI XMMUU JIJIs PEIICHUs TUITOBBIX 3a7a4 MpodeccHoHalbHON
JIEATEIIbHOCTH, HA OCHOBE 3HAHUW O CBOMCTBAX M CTPOEHUH BEllle-
CTBa IPOBOJUT MOJ0OpP PEareHTOB, CIIOCOOCH MPOBOJUTH aHAJIHU3
MOJIYYEHHBIX JAHHBIX, HO JIOMYCKAaeT HETOUHOCTU B (POPMYITHPOB-
KaxX M BBIBOJIAX.

Teopetnueckoe coaepxKaHUE Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPEJYCMOTPEHHBIX MPOrpaMMoi o0ydeHus y4eo-
HBIX 33JJaHUH BBIIIOJIHEHO, B HUX UMEIOTCS OIINOKH.

OO0yuaromuiics 1eMOHCTPUPYET CIIOCOOHOCTh pelIaTh 3a/1a-
91 MPO(eCCHOHATBHONW NEATETBHOCTH TPUMEHSSI METOJBI MOJIe-
JMPOBAHUS, MAaTEMAaTUYECKOIO aHAJIN3a, €CTECTBEHHOHAy4YHbIE U
oOuienH)xeHepHble 3HaHusA. CriocoOeH moa0upaTh peareHThl JUis
pelLlIeHHs TUTOBBIX 337124 MPO(pEeCCUOHABHON EATENIbHOCTH, MPH
ATOM HCIIOJIb3YET 3HAHUS 3aKOHOB XMMUH, CTPOEHHS BEIIECTBA U
ero XMMHUYecKoi akTUBHOCTU. CHocoOeH MPOBOJUTH aHAIU3 IO-
JyYEHHBIX PE3yNbTAaTOB MCCIEAOBAaHUA, JONYyCKas HE3HAUUTEIb-
Hbl€ OUTHOKH.

BCHb MHU-
Yposens chop Ouenka
pOBaHHBIX KOMIIC-
TEHIUH
" «dy»
bazosuiit
(xopor1o)
«3»
[ToporoBbiii (ynoBneTBopu-
TEJIHLHO)
@@»
Husknit (HeynoBneTBO-
PHUTEIIBHO)

Teoperuueckoe cojepxkaHue Kypca HE OCBOEHO, OOJbIINH-
CTBO NPETYyCMOTPEHHBIX NMpOrpaMMoN 00ydeHMsI y4eOHbIX 3aja-
HUW MO0 HE BBIMOJHEHBI, JIMOO CojepKaT rpyObie OUTMOKU; J0-
NOJTHUTENbHAs CaMOCTOsITeNIbHAsE padoTa HaJg MaTepualioM He
npHBesia K KakoMy-J1M0O 3HAUMTEIbHOMY MOBBIIIEHUIO KAaueCcTBa
BBINOJIHEHUS! YUE€OHBIX 3aaHUH.

OOyuaromumiicss He CIOcOoOeH pemaTh 3amadu mpodeccuo-
HAJIbHOW JEATENbHOCTU NMPUMEHSS METOABl MOJAEIMPOBAHUS, Ma-
TEMaTHUYECKOI'0 aHajn3a, eCTECTBEHHOHAyYHble U OOLIEMH)KEHEep-
Hble 3HaHUA. MIMeeT crnabble MpeCTaBIeHHsI O CTPOCHUH BEIIECTB
U X XHMUYECKOH aKTHBHOCTH, O CIIOCO0axX MpeBpaIIeHUs] OHIX
BEIIECTB B JpPYyTHe, HE BIaJeeT METOJaMH BHIOOPA ONMTHMAJIbHBIX
YCIIOBHI MPOTEKAHHUS PEAKIMKA U BO3MOXXHOCTH BIUSTHHS Ha CMe-
[IEHWE XMMHUYECKOIO PAaBHOBECHUS, C 1IEJbI0 YBEIMYEHHUS BBIXO/a
MpoAyKTOB peakiuu. He cnocoben moaduparh peareHThbl A pe-
IIEHUs] TIOCTaBJIEHHBIX 3a/a4. He Biajeer HaBblkaMu 0000IICHUS
Y OLIEHKH TOJIYYE€HHBIX PEe3yJbTaTOB UCCIIEIOBAHUSI.

8. Metoguyeckue yKazaHus 1AJIsl CAMOCTOSITEIbHON PadoThl 00y4arouXcs
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CamocrosrenbHas padoTa ClIOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PabOThI ¢ yueOHOM 1 Hay4yHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIICHUIO0 TEOPETHUECKOro MaTepuasia, CIOCOOHOCTH HCHOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAIBHON AEATEIbHOCTH.

CaMocTosiTenbHasi paboTa BBIMOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs MO 3aJaHUI0 U
IIPY METOJMYECKOM PYKOBOJCTBE IPEIOJIaBaTeNsl, HO 0€3 €ro HEMOCPEACTBEHHOIO y4yacTus (IIpU 4acTHY-
HOM HETOCPEICTBEHHOM Y4acTHU IpernoaBaTelis, OCTaBISIOMIEM BEAYIIYIO POJIb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmbl camocmosmenvHou pabomul 6akanaBpoB pazHOooOpa3Hbl. OHU BKIIOYAIOT B ce0sl U3yde-
HUE Yy4eOHOH, HAyYHOW M METOAMYECKOHN JINTEpaTyphbl, MaTEPUAIOB MEPUOJUUECKUX U3TaHUN C TIPUBJIE-
YEHHEM DJIEKTPOHHBIX CPEACTB O(QUIIMATBHON, CTATUCTUUYECKON, MEPUOINYECKON U HAy4HOH HH(pOopMa-
107078

B mponecce m3yueHus aucUMILIAHBI «XuMmus» OakanaBpamu HarpasieHus 21.03.02 «3emute-
YCTPOMCTBO U KaJaCTPbD) OCHOSHLIMU GUOAMU CAMOCHMOAMENbHOU PAOOMbl SIBIISIOTCSL:

- MMOJTOTOBKA K ayAUTOPHBIM 3aHATUSM (JIEKUIUSIM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILIUX 3aJaHUN;

- caMOCTOsTeNbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4e€OHOW NUCIUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUYECKUM ILJIAHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHAX JEKIMOHHOrO THUIIAa IpenojaBaTeNb U3JaraeT M pa3bsACHAET OCHOBHbIE, Hanbosee
CIIOKHBIE TTOHSATHUS TEMBI, a TAKXKE CBSI3aHHBbIE C HUMH TEOPETUYECKHE U MPAKTHUECKHUE POOJIeMBbl, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHUE CAMOCTOSITENIbHON paObOTHI.

B xope nekuuii 00y4aromumMes peKOMEeHIyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpeAeTeHUs TOHITHIA, (POPMYITHPOBKU 3aKOHOB M MX MaTEMaTUYECKOE
BBIPAKEHUE, MOJIOKEHHS, PACKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHHUI U MPOLIECCOB, HAyUHbIE
BBIBOJIbI U IIPAKTUYECKUE PEKOMEHAAINHU 10 UX TPUMEHEHHIO;

- 33/1aBaTh MPEIOJaBATEI0 YTOUHSIOIIME BOIPOCHI C LEJIbI0 YSACHEHUS TEOPETUUYECKUX IOJI0XKe-
HUH, pa3pelIeHns CIOPHBIX CUTYalUil.

B pabounx KoOHcHeKTax >KenaTesIbHO OCTABJIATH MOJS, HA KOTOPHIX BO BHEAYJUTOPHOE BpPEMS
MOJKHO CZENaTh MOMETKHU U3 Yy4eOHO-METOANYECKOro oOecledyeHus Ui CaMOCTOATENIbHOM paboThl 00y-
YalOIIMUXCS, JOMOJHSAIOMIEr0 MaTreprall MPOCIyIIaHHOW JIEKIIMH, a TaK)Ke MOMETKH, MOJYEPKHUBAIOIINe
0c00yI0 BaKHOCTb T€X MJIM UHBIX TEOPETHUUECKUX TOJOKEHHH.

Jlns ycremHoro oBia/ieHus KypcoM HE0O0X0AMMO MOCEIIaTh BCe JIEKIMH, TaK KaKk TeMaTUYeCKU
MaTepHall B3aMMOCBsI3aH MKy co0oii. B ciydasx mpormycka 3aHATHs CTYA€HTY HEOOXOAUMO CaMOCTOs-
TEIbHO U3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCH IO MPOMYLUIEHHOW TeME BO BpeMs MH-
JUBUTyaJIbHBIX KOHCYJIbTALIHI.

JlaGopaTopHbie 3aHATHS — 9TO aKTUBHAas (hopma yuebHoro mnporiecca. [Ipu moaroroske k y1adopa-
TOPHBIM 3aHATUAM OOyyaromeMycs HeoOXOIUMO M3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J10-
MIOJIHUTENBHON JIUTEPATypOi, y4ecTb PEKOMEHJAINK MpenoaaBaress. TeMbl TEOPETUUECKOTO Co/epKa-
HUS TIPEAIOJIaraloT JAUCKYCCUOHHBIM XapakTep oOcyxieHus. bonbiias yacTe TeM AMCUMIUIMHBI HOCUT
MPaKTUYECKUM XapakTep, T.€. MPEojaraeT BHIIOJHEHHE JIa0OpaTOPHBIX 3aJaHUIl M pellleHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYALUH.

BaxHoil 4acTbio caMOCTOSATENHHOM palbOoThl SBNIAETCS YTEHHE y4eOHOM M HAy4dHOM JMTepaTyphbl.
OcHoBHas (YHKIMS YIeOHUKOB — OPUEHTHPOBATh CTYJECHTA B CUCTEME 3HAHU, YMEHHUI U HABBIKOB, KOTOPbIE
JOJKHBI OBITH YCBOEHBI OYAYIIMMH CHENMAIMCTaMU 110 JAHHON TUCLUIUINHE.

Omnpoc no Teme J1ab0paTopHON pabOThI MPEACTABISIET COOOM OTBETHI HA MOCTABJICHHbIE BOMPOCHI
nepe J1abopaTopHO paboTol | mocie e€ BBIMOJHEeHH. M3m0okeHne B MIChbMEHHOM BHUJIE PE3YJIHTATOB
JKCIIEPUMEHTA U TEOPETUYECKOTO aHAIM3a WM PEUIEHHE 3aJauu Mo onpeneneHHod teme. CoaepkaHue
MHVBUAYAIBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKajlaBpoB
II0 OCHOBHBIM BOIIPOCaM Kypca. Y pOBEHb BBIIIOJHEHUS NIO3BOJIAET MIPENOJABATENSIM CYIUTh O XOA€E CaMo-
CTOATEIbHOU pabOThI OaKanaBpOB B MEKCECCHOHHBIN NEPUO U O CTETIEHU UX MOJATOTOBKU K 3K3aMEHY.

[TonroroBka K 9K3aMeHy IIPEAIIOIaracT:
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- U3y4YEHHUE OCHOBHOM U TOIIOJIHUTEILHOM JINTEPATypHI;
- I3y4YCHHE KOHCIIEKTOB JICKIIWH;
- y4acTH€E B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCaX;

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3YeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOI0O NIpPoLecca Mo JUCHHUILINHE

JUisl yCIIeIHOr o OBJIQJICHUS TUCLMIIIIMHOM MCIIONIb3YIOTCS ClIeAYIoINUEe HH()OPMAIIMOHHBIE TEX-
HOJIOTHH O0yUYCHHS:

e [lpu npoBeneHMH JICKIMH HCHONB3YIOTCS MPE3CHTAlMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAWTHI, HCIOIB30BAHUE BHICOMATCPHATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlabGoparopHble 3aHATHS [0 IUCIHILIMHE MPOBOJATCS B CIEHUAIN3UPOBAHHON y4deOHOU
ayJAUTOpUH.

JlaGopaTopHbIe 3aHATHS MO TUCIUILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
HOro 00OpyI0BaHHUs, a TaKXKe Ha Ja0OpaTOPHBIX CTeHJaX-ycTaHOBKax. Ha 3aHsaTuu oOydarommiics 3Ha-
KOMHUTCSA C (U3UKO-XMMHYECKMMH METOJAaMU aHalu3a OOBEKTOB OKpYXArolied cpeapl, pabdoTol u
YCTPONCTBOM IbLJI€ Ia3004KCTHOrO 000PYIOBaHMS U PUOOPOB, HUCIIOJIb3YEMbIX NP MCCIEI0BAaHUU 00b-
€KTOB OKPYKAIOIIEH Cpe/Ibl, YUUTCS TOTOBUThH CTaHIAPTHBIE PACTBOPHI, CTPOUTH KaTHOPOBOYHBIE Tpadu-
KU U T.II.

B mpouecce u3ydeHMs] NUCHUIUIMHBI y4EOHBIMU LEJSMH SIBISIFOTCSI MEPBUYHOE BOCHPUSITHE
y4eOHOM MH(OpMaIK O TEOPETUYECKUX OCHOBAX M MPUHIMUIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, IUIaHBI,
CXEMBbI, PErJIaMEHThI), €€ YCBOEHHUE, 3allOMUHAHME, & TAaKXK€ CTPYKTYpPUPOBAHHME MOIYYEHHBIX 3HAHUU U
pa3BUTHE UHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JEATEILHOCTH PENPOAYKTUBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIJIEKTYaJbHBIX YMEHUH JIOCTUralOTCSl Y3HaBaHUE
paHee YCBOEGHHOI'O MaTepuasla B HOBBIX CHUTYalMsIX, IPUMEHEHHE a0CTPaKTHOI'O 3HAHUS B KOHKPETHBIX
CUTYaLUsX.

JUis MOCTHXKEHUs 3THUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TPAJAMLIMOHHBIE MH(MOPMATHUBHO-
pa3BUBAIOIINE TEXHOJOTUN OOYyUYEHHUS C yYETOM Pa3IM4HOI0 COYETaHMs MacCUBHBIX (opM (JIeKuus, Jia-
00opaTopHOE 3aHATHE, KOHCYJIbTAIUs, CAMOCTOSATENbHAS pab0oTa) U PENPOIYKTUBHBIX METOJIOB 00y4eHUs
(moBecTBOBATENIbHOE M3JI0XKEHHE YueOHON MHpOpMAaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
U 1a00paTOPHO-MIPAKTUYECKUX METO/I0B 00ydeHHUs (BBIOJHEHHE Kelc-3aaHui, pacueT 3K0OH03aIUTHO-
ro o0opy0BaHus).

VYHuBepcuTeT obecredeH HeoOXOAUMbBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrpaMMHOI0 obecreyde-
HUSI:

®  CceMelCTBO KOMMEPYECKHX OIEPallMOHHBIX cucTeM cemeirictBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpaMMHasl cucTeMma JUIsi OOHapyKeHHUs! TEKCTOBBIX 3aMMCTBOBAHMN B y4eOHBIX M Hay4YHBIX
pabotax «AHTuruiaruat.BY3y;

e  JIByX- M TpEXMEpHas CUCTeMa aBTOMaTHU3UPOBAHHOTO MPOeKTUpoBaHus U yepueHuss AutoCAD.

10. Onucanue MaTepUAIbLHO-TEXHUYECKOMH 0a3bl, HEOOXOAMMO¥ /151 OCyIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILIHHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cUTeTa Ui MMPOBECHUS 3aHATHH JIEKIIMOHHOTO TUIIA, Ja00PAaTOPHBIX 3aHATUH, TPYIIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTrTecTanuu. Bee aymuTopun yKoMIiek-
TOBaHbl CHELHUATU3UPOBAHHOW MEOENbI0 M TEXHUYECKUMM CpEACTBAaMH OOYYEHMS, CIYXKAalUMH IS
npenacTaBieHuss ydeOHoN uHpopManuu Oomibioil ayautopuu. Ilpm HeoOXxomumocTu 00ydaromUMCs
npeJularaloTcss Habopsl IEMOHCTPAILIMOHHOTO 000pYyJOBaHUS U y4eOHO-HATJISAHBIX MocoOui, obecnedn-
BAIOIINE TEMATUUYECKNE WILUTIOCTPALIUU.
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CamocrosarenbHas padoTa 00y4alOUIMXCS BBIMOIHICTCSA B CIELUAIN3UPOBAHHON ayJUTOPUH, KO-
Topasi o0opyaoBaHa ydeOHOW MeOenblo, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO IMOJKIIOUEHUS K
cetu «MHTEpHET» U 00ECTIEYEHNEM JOCTYIA B ANEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely
YIIITY.
EcTh momenienue A1 XpaHeHus: ¥ MPOPHIAKTHYECKOTO 00CITyKUBaHHSI YI1eOHOTO 000pyT0OBaHHUSI.
TpeboBaHusi K ayIUTOPUAM
HaumenoBanue crieniuaibHbIX TOMEIIEHUN OcHallleHHOCTb CIelUaTbHbIX TOMEIIEHUN
Y TIOMEUIEHUH JUIsl CAMOCTOSATEIbHON PabOThI Y TIOMEIIEHUH I CAMOCTOSITENIbHON PabOTHI
Crounbl, cTynbs, paboyee MECTO, OCHAILIEHHOE
KOMIIBIOTEPOM C BBIXOJIOM B CE€Th MIHTEpHET U
JNEKTPOHHYI0 HH(OPMAaLMOHHYI0 00pa3oBa-
TENbHYIO Cpely, a TakXke: 3KpaH, IPOEKTOp,
MapKepHasi JOocCKa, 2 CcTeijiaxa JJig KHUT,

[Tomemienue Uisi JEKIUOHHBIX U MPAKTUYECKUX
3aHSATUN, TPYIIOBBIX W WHIWBHUAYAJIbHBIX KOH-
CyJIbTallUM, TEKYIIEH U MPOMEXKYTOUYHON arTecTa-

L CTEHJ] OXpaHbl TPyJa U TEXHUKH Oe30macHO-
CTH.

[Tomenienue nms 1a60paTOPHBIX 3aHATUI VYuebnas naboparopus

[Tomemnenuns A5t CaMOCTOSITEBHON PadOTHI Cronbl, cTynbs, 3KpaH, mpoekrop. Paboume

MeCTa CTYJICHTOB, OCHAIIIEHBI KOMITBIOTEPAMH
C BBIXOJIOM B C€Th MIHTEpHET U 3JICKTPOHHYIO
MH()OPMAMOHHYIO 00pa30BATEIBHYIO CPEITY.
[Tomenienue i XpaHeHHs] ¥ TPOPHIAKTHYECKO- | PacxomHbie Martepuanbl JUIsi peMOHTa M 00-
ro 00CcIyXKUBaHUS y4eOHOTO 000PYIOBaHUS CIIy>)KHBaHHS TEXHUKU. MecTa Uil XpaHCHHUS
o0opynoBaHus
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