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1. O01mue moJ10:KeHus

Jucnunianaa «XuMHsD» OTHOCUTCS K 00s13aTeNIbHOM YacTH y4eOHOT0 TIaHa, BXOSIIEro B COCTaB
o0Opa3oBaTensHOM mporpamMmbl Beiciiero oopazoBanus 35.03.05 «CamoBoactBo» (mpoduis — JlekopaTus-
HOE CaJI0BOJICTBO U JIaHAMIA(THBIN AU3aiiH).

HopmatuBHO-MeToIMUecK0# 6a30i 11 pa3paboTku pabodeil mporpaMmbl Y4eOHON TUCIUILTIHBI
«Xumus»:

- @enepanbHblil 3akoH "O06 o6pazoBanuu B Poccuiickoit @epepanun” ot 29.12.2012 Ne 273-D3;

- IIpuka3 Munobpuayku Poccun Ne 245 ot 06.04.2021 1. O6 yTBep>KIeHUH MOPSAKA OPTaHU3AIIN
M OCYIIECTBICHUS 00pa30BaTEIbHON AESITEIHLHOCTH 10 00pa30BaTEIbHBIM IPOTPaMMaM BBICIIET0 00pa3o-
BaHUs — MporpaMmam OakajgaBpuara, IporpaMmmam ClelruaInuTeTa, IporpaMMaM MarucTparypsbl;

- IIpuxa3z MunucrepcTBa TpysAa U couuanbHoM 3amurthl Poccuiickoit @enepaunu Ne 559H ot
02.09.2020 r. «O6 ytBepxkaeHun mnpodeccuonaapbHoro cranmapra 13.015 «Cnenmamuct B o0aacTu
JIEKOPaTUBHOTO CaJ[0OBOJICTBAY;

- IIpukaz MuHuCTEpCTBa Tpy/Ja U colaibHOM 3amuThl Poccuiickoit @eneparuu Ne 5991 ot
09.09.2020 1. «O6 yrBepxkaeHun mnpodeccuoHabHOrO crapmapra 10.005 «Choenmanuct 1o
0J1arOyCTPOMCTBY M O3CJICHCHHUIO TEPPUTOPHIA U OOBEKTOBY;

—IIpukaz MunoOpHayku Poccuiickoit ®@enepamnu Ne 737 ot 01.08.2017 1. «O6 yTBepkIeHUU
(benepanbHOro rocyJapCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTA BBICIIIETO 00pa30oBaHUs — OaKaiaBpuaT 1o
HarpasjeHuto moAroroBku 35.03.05 CamoBoactBoy» (¢ u3MeHeHus MU U gononHeHusmu 08.02.2021 r.);

- YueOHbIe TUTaHbl 00pa30BaTENbHOM MPOrpaMMBbI BeIcIIero oOpa3oBanus HanpasieHus 35.03.05 —
CanoBoactBo (mpoduns — JlekopaTuBHOE CagOBOACTBO U JaHAAPTHBIA AU3aiiH), MOATOTOBKH
OakaiaBpoB 1o ouyHOU (popme oOyueHwus, ogoOpeHHbie YdersiM coBeroM YIJITY (mpotokon Ne 3 or
20.03.2025).

OO6yuenwue o obpazoBarenbHOM 35.03.05 — CagoBoacTBo (podrts — JlekopaTuBHOE CaIOBOJICTBO
1 MaHama(THRIN 1U3aiiH) OCYIIECTBISETCS Ha PYCCKOM SI3BIKE.

2. IlepeyeHb MUIIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHS 0 JUCHHUILINHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHMSI 00pa30BaTe/IbHOM MPOrPaMMbl

[TnanupyembIMH pe3yiabTaTaMu O0yUYeHMs 1O AUCLUILIMHE SBISIIOTCSA 3HAHUS, YMEHUS, BIIAJCHUS
W/WJIH OTIBIT 1€ATENbHOCTH, XapaKTEPU3YIOLINE ITalbl/ypOBHU (OPMUPOBAHUS KOMIIETEHLIUN 1 00eceuu-
BaIOIIME JOCTH)KEHHE IUIAaHUPYEMbIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHON MPOTrPaMMBbI B IIEJIOM.

Leab ocBOeHUsI IMCHUIJIMHBI TTOJy4YeHUE 0a30BbIX 3HAHUH MO OOIIMM 3aKOHAM XUMHH, 3aKOHO-
MEPHOCTSIM MPOTEKAaHUsI XUMUYECKHUX MPOLECCOB, CTPOECHHUIO, PEAKIIMOHHOM CIOCOOHOCTH HEopraHuue-
CKHX BEIIECTB U X BO3MOKHOT'O aHAJIM3a U UCIIOJIb30BaHMsI IIPU PEIICHUH 3a]a4 MPOoPeCCUOHAIBHOM Je-
ATEILHOCTH.

3agaum IMCHUILIMHBI:

— J1aTh IPEJCTABICHNE O CTPOEHUH BEIIECTB, UX CBOMCTBAX U BO3MOXHBIX B3aMMOJECHCTBUAX, KaK
MeXJ1y COOOM, TaK ¥ C BHOBb 00pa3yeMbIMU BELIECTBAMH;

— 3aJI0KUTh OCHOBBI [IOHUMaHUSI OCHOBHBIX 3aKOHOB XMMMHHU, X HPOSBIEHUS B IPUPOJE C TOUKH
3peHusl BaXKHOCTHU OIIEHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTepss OMOMACCHI, COMYTCTBYIOUINX KOMIIOHEH-
TOB), 4TOOBI HE HAPYIIUTh SKOJOTMUECKOE PABHOBECHE;

— TMI0Ka3aTh BO3MOKHOCTb ITPOTHO3UPOBAHUS U YIIPABIEHUS IPOTEKAHUEM XUMUYECKUX PEaKIuil;

— YZIeIUTh BHUMaHHE PEIICHUIO TUIIOBBIX 3a/1a4, IPUMEHUMBIX K MPO(EeCCHOHAIBHON JIeSTeNbHO-
CTH;

— Pa3BUTb HaBBIKK paOOTHI C XMMUYECKMMH BEIIECTBAMH, XUMHUECKON OCYA0H, MpudbopamMu 1 000-
pyJlOBaHHEM;

— CO3J1aTh HAyYHO-MIPAKTUYECKYIO OCHOBY JUIS M3YYEHUS AUCIUILIUH NMPo(hecCHOHAIBHOM HarpaB-
JICHHOCTH.



IIpouecc n3yvyeHusi AMCHUIIMHBI HATIPaBJIeH HA (OpMHUPOBaHUE CeAYIOIINX o0menpodeccu-
OHAJILHBIX KOMIIETeHIIHIA:
OIIK-1 crocoben pemath THUMOBBIC 3a1a4d MPOGHEeCCHOHATBHOM JACSITSIPHOCTH HA OCHOBE 3HAHWW OCHOB-
HBIX 3aKOHOB MAaTEMaTHYEeCKHX M €CTECTBEHHBIX HAYK C MPUMEHEHHEM MH(OPMAIMOHHO-KOMMYHHUKAI[U-
OHHBIX TEXHOJIOTHH.

B pe3yabTare uyueHusi JUCHUIIJIMHBI 00YYAKOIIMICSH J0JIKEH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMHH, BEIOOP YCIOBHIA M BO3MOXKHOCTH yIPABICHUS HAIIPABICHUEM MTPOTE-
KaHMS XUMUYECKUX PEAKINil, XUMHUIO OCHOBHBIX 3JIEMEHTOB U KJIACCOB HEOPTAaHUYECKUX BEIIECTB, METO/IbI
WX TIOJTy4eHUsI, PU3NICCKIE U XUMUYCCKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHHMUYECKUX BEIIECTB, a
TaK)K€ METO/Ibl aHAIM3a U KOHTPOJIS.

yMeTh:

— MPUMEHSTh OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX MPOIECCOB IS TIa-
HUPOBAHUS M TIPOBEACHHS TCOPETHUECKOTO U MPAKTUICCKOTO UCCIICIOBAHMS, a TaK)Ke 00pabaThIBaTh I0-
Jy4eHHBIE PEe3yIbTaThI.

BJIA/IeTh:

— HaBBIKAMH IPOBEJCHHS XUMUYECKOTO SKCIIEPUMEHTA, B3BELINBAHUS, IPUTOTOBJICHUS PACTBOPOB
13 BELIECTB PA3JIM4YHOI0 arperaTHOro0 COCTOSIHUS, aHAJIN3a MOJIyYE€HHBIX BEIIECTB U pacTBOPOB, OIpeiese-
HUS U U3MEPEHHS Pa3NuYHbIX (PU3UKO-XUMUYECKUX CBOMCTB BEUIECTB MPHU PEIICHUHU THUIOBBIX 3a/1a4 MPo-
(heccuoHaTBHOU e TCIIEHOCTH.

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMbl
JlanHasi y4yeOHasi JUCHMILIMHA OTHOCHTCS K OOs3aTENbHBIM JUCHUIUIMHAM 0a30BOW YacTH, YTO
o3HavaeT GopMHUpPOBAHUE B IIpoIlecce 00yUIeHHs y OaKaiaBpa OCHOBHBIX 00IIETPOdECCHOHATBHBIX 3HAHUH

Y KOMITETEHIIUH B paMKaX BBIOPaHHOTO MPOUIIS.

OcBoeHMe TaHHOW JUCHUILIMHBI ABISETCS HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOIIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaNM(PUKAIIMOHHON paObOTHI.
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4. O0beM TUCHUNIHHBI B 324eTHBIX eIMHULAX € YKa3aHHEM KOJINYecTBAa aKaJeMHYeCKUX 4YacoB,
BbI/IEJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloIuXxcs ¢ npenoaaBarejiemM
(o BU1aM y4eOHBbIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 Pa0oTy 00y4arOIMXCs

OO1u1ast TpyJ0EMKOCTh JUCHUILTHHbI

. Bcero akageMuyeckux 4acos
Bun yueGHOM paboThI
ouHas popma
KonTakTHasi pabora ¢ npenoaaBarejgeM®: 52,35
nekiuu (JI) 18
npaktuueckue 3anarus (113) 18
naboparopusie padoTsl (JIP) 16
WHBIC BUJIbI KOHTAKTHOH paboThI 0,35
CamocTosiTesibHAsi padoTa 00y4ar0IMXCS: 91,65
M3Y4YEHHE TEOPETHUECKOro Kypca 22
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34
KypcoBasi paboTa (KypcOBOH MTPOEKT) -
MOJITOTOBKA K MPOMEKYTOYHON aTTECTAIIUN 35,65
Bua npoMeKyTo4HO#M aTTeCTAlMU: JK3aMeH
O0u1as Tpy10€eMKOCTh 4/144

*KoHTakTHas paboTa 00ydaroImuxcs ¢ MpernoaBaTesieM, B TOM YHCIIE C IPUMEHEHUEM TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEX-
HOJIOTHH, BKITIOYAET 3aHATHS JICKIHOHHOTO THIIA, U (MJIN) 3aHSATHSI CEMHHApPCKOTO TUIIA, JIAOOpATOpHbIE 3aHATHS, U (WIN) TPYII-
MOBbIE KOHCYJIbTAlNH, U (WJIN) HHANBHIYAIbHYIO pa0oTy 00yJaromierocs ¢ NpernoiaBaTeineM, a TakKe aTTeCTA[HOHHbIE HCITBI-
TaHMS IPOMEKYTOUHOH arTecTanni. KoHTakTHas paboTa MOXKET BKIIIOUaTh MHBIC BUIBI yIE€OHOH NESITEILHOCTH, IIPEAYCMAaTpH-
BaIOIIME TPYNIIOBYIO ¥ HHANBUAYAIbHYIO paboTy o0ydaromuxcs ¢ mpenogasareneM. Yacsl KOHTAKTHON pabOThI OIpeneIsoTCs
[Monoxxennem 00 opraHW3aIK W MPOBEACHUN KOHTAaKTHOW PabOTHI NMPH pealn3aluy 0O0pa30BaTENbHBIX MPOTPaMM BBICIIErO
00pa3oBaHUs, yTBEpPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despanst 2020 roga.

5. Coaepkanue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMHYCeCKHX YaCOB

5.1.TpyaoeMKocTh pa3ieioB JUCHMILIHHbI

ouHasi popMma 00yueHuUs

Bcero
No . | CamocTosTenbHast
HaunmenoBanue pasaena qucuuniaunel | JI I13 | JIP | koHTaKTHOU
n/m pabota
paboThI
1 | BBenenne B Kypc
11 BBenenne u 0OCHOBHBIC TTIOHSATHS U | 1 ) )
) OIpeaeIeHUs
1.2 | ®dyngamMeHTaIbHBIC 3aKOHBI XUMHUHU 1 2 - 3 4
OCHOBHBIE KJIACChl HEOPTAHUYECKUX
1.3 | coenqunennii. XuMUs DJIEMEHTOB. 2 2 4 8 14
CBolicTBa BOKHEUIIIMX COCTMHEHUN.
2 | CTpoeHue BenecTBa
Crpoenue aToma 1 nepuogndecKas
CHCTeMa XMMHUYECKUX DJIEMEHTOB
2 2 - 4 6
J.M.Menneneena. [lonstue o Xxumu-
YEeCKOM CBSI3H.
3 BBejneHue B TeOpHI0 XMMHYECKHUX MPOIECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOLIECCOB 2 1 - 3 2
CKOpOCTh XUMHUUYECKUX PEaKINi U XH-
3.2 p peartt 2 | 2 | - 4 4
MHYECKOE PABHOBECHUE




Bcero
Ne .. | CamocTosTenbHas
HaumenoBanue pa3nena nucuuniussl | JI [13 | JIP | KOHTaKTHOI
/I pabora
paboTsI
3.3 | PacTBOpHI 4 4 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHCTUTENIEHO-BOCCTAHOBUTEIHLHBIC 5 5 ) 6 4
peaxkuu
["anpBaHUYECKUE STIEMEHTBI. DIEKTPO-
4.2 | nmu3 pacTBOpOB M paciiaBoB. Koppo- 2 2 2 6 4
3usl MeTaJIoB. Bonpockl sKoj10rUu.
HToro no paznenam: 18 18 16 52 56
[IpoMexyTouHas aTTecTalus X X X 0,35 35,65
Bcero 144

5.2. Coaep:xanue 3aHATHH JTEKIIUOHHOT0 THIIA

Pa3nen 1. BBenenue B Kypce

1.1 Beeoenue u ocnogHble NOHAMUSA U ONpedeneHUs.

[TpenMer u 3amaun XUMUH, €€ MPAKTUYECKOE 3HAUeHHE. XUMUS U MPOOJIEMbI COBPEMEHHON HAyKU
u oOmectBa. Pomp XuMHHM B pPa3BHTUM JIECOXMMHYECKOro Komrwiekca Poccuiickoir ®Penepanuu.
Opranu3zaiiys caMoCTOSTeNbHOM paboThI 10 KypCy 001Iel XUMUU.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHHs Macchl M SHepruu. lleprognyHocts. 3akoH coxpaHeHusi 3apsina. OCHOBHbBIE
CTEXHOMETPUYECKUE 3aKOHbI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

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

CBolicTBa Ba)XHEHIIMX COCTMHEHUN 3yeMeHToB. Haxoxkmenue snemeHTOB B mpupone. CriocoOb
noy4eHust. CBOWCTBA U TPUMEHEHHUE.

Pasnen 2. CTtpoenue BenecTBa

2.1 Cmpoenue amoma u nepuoouneckas cucmema xumudeckux snemenmos /.M. Menoeneesa

OcHoBHbIE MOHATHS O cTpoeHuH atoMa. [loHsTne o kBaHTaX. OCHOBHBIE TOJIOKEHHS KBAaHTOBOM
MEXaHUKH. DJIEKTPOHHOE 0011aK0, OpOUTaIb, KBAaHTOBBIE urcia. [TopsaoK 3anoMHeHns AIeKTPOHHBIX YPOBHEH
aTOMOB: 3aKOH HaMMEHbUIEW 3Hepruu, npaswio XyHna, npuHuun Ilaymm, npaBuio KiedkoBckoro, 3akoH
ANIEKTPOHHOW cHUMMeTpuH, 3akoH Mo3zmu. IlpaBuia MOCTPOEHHUsSI YETHBIX M HEUETHBIX PAJ0B OOJIBIINX
MEPUOOB. S-, p-, d- u f-anemenTsl. [lepuoguueckre CBOMCTBA XMMUYECKUX JIEMEHTOB: SHEPIHs MOHU3AINY,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTD, AaTOMHBIE M HOHHBIE PAJINYChI, CTENIEHb OKUCIICHHS.

2.2 Xumuyeckas c53b U cmpoeHue npocmuix MOJEKYl

XuMHYecKasi CBsI3b: BUABI, METO/bI onucaHus. OCHOBHBIE XapaKTEPUCTUKU XMMHUYECKOU CBA3H:
JUIMHA, HaIllPaBJIEHHOCTb, NMpOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3EW: HACHIIIAEMOCTh U
HaNpaBJICHHOCTh CBSI3M, KPAaTHOCTh CBA3M, MOisApu3yeMocTb. ['mOpuauzanus. MoHHas CBS3b: 3HEPrHs
MOHHOM CBSI3M, MOJIAPU3aLUsl MOHOB, MOJIIPHOCTh U MOJSAPU3YyeMOCTh CBsi3u. (CTpoeHHe BEIIeCTB B
KOHJICHCUPOBaHHOM COCTOSIHUH.

Pa3nes 3. BBenenune B TeOpHI0O XUMHYECKHX MIPOLECCOB

3.1 DHepeemuxa XumMuueckux npoyeccos

BuyTpennsist sHeprus u SHTaNbNuA. TerioBbie 3G (eKTsl pa3nuuHbIX mpoleccoB. 3akoH ['ecca u
CJIEJICTBHS U3 HETO BhITeKatonue. CtanmaapTHas Termiota oopazoBanus. [lonstue 06 saTponuu. M3menenue
SHTPOIINH B pa3IMYHbIX rporeccax. [lonstue 06 sneprun 'nd60ca 1 e€ n3MEeHeHUH KaKk Mepbl PEaKIIMOHHON
CITOCOOHOCTH.

3.2 Cropocmb Xumuyeckux peaxkyuil U XUuMuieckoe pasHosecue



CKOpOCTh peaklMi B TOMOT'€HHBIX U T€TEPOre€HHBIX cucTeMax. PakTopsl, BIUAIONINE HA CKOPOCTh
peaxiuu. [TorsiTre 06 akTHBUPOBAaHHOM KoMIUIekce. HeoOpaTtuMeie 1 0OpaTuMbIe TPOIIECChl. XUMUYECKOE
paBHoBecue. Koncranra papnoBecus. [Ipunuun Jle-IllaTense.

3.3 Pacmeopuwi

O6mue mnouatus o pactBopax. [pyrue paucnepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBoputensa. OOpazoBaHue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXHUMHYECKHE TPOIECCHI MPH
pactBopeHnH. CriocoObl BhIpayKeHUsI KOHIIEHTPAIUH.

Pa3baBnennbie pacTBOpbl HEINEKTpoJauTOB. WneanbHbie pacTtBopbl. KosumMratuBHbIE CBOMCTBA
pactBopoB: 3akoHbI [ 'enpu Payns, Bant-I'odda.

CBoiicTBa BOJIHBIX PAacTBOPOB 3JIEKTpoiauTOB. HMoHHOE mpousBeneHue Boabl. BomopoaHbrit
nokazarenb pH. CuiibHble U ciiabble 37EeKTPOJIUThl. AKTUBHOCTH. KoOHCTaHTa aucconuanuu. 3aKoH
paz6asnenns OctBanbaa. loHHBIE peakium.

VYcnoBus cmemenus paBHoBecus. lIpousBenenue pactBopuMocTH. KosmuecTBeHHOE onucaHue
paBHOBECHI B pacTBOpax AUIEKTposUTOB. [IpuMeHeHne 3akoHa JEHCTBYIOIIMX Macc K 3JIEKTPOJIUTaM.
I'maponus coneii. CreneHb U KOHCTaHTa ruApoau3a. Jlucconuanus KOMIJIEKCHBIX COEIMHCHUI.

Krnaccudukanus v XxapakTepruCcTHKa XUMUYECKUX U (PU3HKO-XMMHYSCKUX METOJIOB aHaIn3a. AHa-
JIUTUYECKUE PEaKLIMU HA UOHBI.

Pa3znen 4. diiekTpoXumMmn4yecKkue Mpouecchbl

4.1 OxucnumenvHo-60ccmano8uUmeNnbHble NPOYeccol

Bakneiime BOCCTAHOBUTEIN U OKHCIUTENIN. MeTONbl COCTAaBICHUS YPAaBHEHUH OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. BiusHue cpepl Ha XapakTep NPOTEKAHUS PEaKLU.

OKBHUBAJICHT OKMCIIUTENS U BoccTaHoBUTEN . Kitaccudukanust OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuid.

['anpBaHMYECKUN JIEMEHT. OJIEKTPOJHbIE NOTeHUHUaIbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE
noteHuuasnsl. HampasieHue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Xumus s, p, d, f-
METAJIJIOB.

4.2 Dnexmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHBI 3JIEKTPOIU3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHYECKAsi KOPPO3usl. 3alIUTa METAUIOB OT KOppo3uu. Bo-
IIPOCHI SKOJIOTHH.

5.3. Tembl 1 popMbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHBIM IIAHOM T10 JUCHUIIIMHE TPEAYCMOTPCHDBI J1a6opaTopHL1e U MPAKTUUCCKUC 3aHATHUA

No HanmenoBanue paznena ®dopma npoBeneHUs Tpynoémkocts, gac
- JUCIUIIAHBL (MOJTYJIS1) 3aHATHUSA OTHOC | 3A0THOC
Paznen 1. Beenenue B kypc «OO0mas u Heopra-
| | HUUeECKas XuMHsD (rema 1.1.-1.2. dynnamen- IIpaKTHYECKast 3 )
TaJbHbIE TIOHATUS U 3aKOHBI XUMHH. 3aKOH JK- paboTta
BHBAJICHTOB. )
Paznen 1. BBenenue B kypc «OO0mas u Heopra-
HU4eckas xumus» (tema: 1.3. OcHOBHBIE 1abopaToOpHO-TIpaK-
2 | KJIacChl HEOPTAaHUYECKUX COCUHEHNNA. XUMHUS THYECKas 6 -
a51eMeHTOB. CBOMCTBA Ba)KHEHIINX COEIUHE- pabota
Paznen 2. Ctpoenue BemiecTBa
3 (tema: 2.1. CtpoeHue aTomMa W HEPHOIUYECKAS MpaKTUyecKas ’ i
crucrema XxuMuieckux 3semeHToB . 1M.Menene- pabota
eBa. Tema: 2.2. [IoHsATHE O XUMHYECKOU CBSI3H.)
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No HaunmenoBanue pazaena dopma npoBeseHust | LPYIOEMKOCTB, Yac
- JTUCITUATIITUHBI (MOIYJIs) 3aHATHS O4YHOC | 3a04HOC
Paznen 3. BBenenue B TEOpUIO XUMUUECKUX MPO-
1LIECCOB
4 (Tema: 3.1. DHepreTHKa XMMHUYECKHX ITPOLIECCOB. paKTHYecKas 3
tema: 3.2. CKOpOCTh XUMUYECKUX PEAKIIUI U XU- pabota
MuYeckoe paBHOBecue. Karanutuueckue peak-
00078)
Paznen 3. BBenenue B TEOpUIO XUMUUECKUX MPO-
LIECCOB 1a00paToOpHO-TIpaK-
5 | (rema: 3.3. PactBopsl. [Ipurorosienue pacTBo- THYECKas 4 -
POB 3aJlaHHOM KOHIIEHTPAllMU U3 BELLECTB pa3- pabota
JIMYHOTO arperaTHOro COCTOSIHMUSL. )
Pa3znen 3. BBenenue B TEOPUI0 XUMHUECKUX TTPO-
1abopaTOpHO-TIPAK-
I[ECCOB
6 TUYECKast 4 -
(rema: 3.3. PactBopbl. CHIIBHBIC U ClTa0bIe dJICK- AGoTa
TpoauThl. IOHHBIE paBHOBECHS. ) P
Pa3nen 3. Beenenue B TEOpHIO XUMHUECKUX IIPO- | J1a00paTOpHO-TIpaK-
7 | ueccos TUYecKas 4 -
(rema: 3.3. PactBopsl. ['uaposnus.) pabora
Paznen 4. DnexTpoXxuMHUECKHE TPOLECCHI 1a00paToOpHO-TIpaK-
tema: 4.1. OKHCIUTENBHO-BOCCTAHOBUTENbHBIC TUYecKas -
8 4.1.0 4
peaKIuu.) pabora
Paznen 4. DnekTpoXuMHUYECKUE MPOIIECChHI
1abopaTOpHO-TIPAK-
(trema: 4.2. 'anpBaHUYECKHUE DIIEMEHTHI. JJIEK-
9 THYECKast 4 -
TPOJIN3 PAcTBOPOB U paciuiaBoB. Koppozus me- aGoTa
Taju1oB. Bompockl 3xo0J10ruu.) P
Hroro: 34 -
5.4 . leTanu3anusi CAMOCTOAATEIbHOMH padoOTHI
. TpynoeMKoCTb,
No HanmenoBanue paszaena Bun camocrostensHOM qac
B UCIUTUIMHBI (MOJTYJIS a0O0THI
et (moyyz1s) P OYyHas | 3a04Hast
Pazgen 1. Benenue B kypc «O6mias u Heoprauu- | IloaroroBka k ompocy
|| Heckas xumus (tema 1.1.-1.2. ®yHnameHTans- 10 TEME MPAKTUYECKOMN 6
HBIC TTOHATHS M 3aKOHBI XUMHUHU. 3aKOH YKBHUBA- paboTHI U 3alUTE OT-
JICHTOB. ) YETHBIX MaTEPHAJIOB.
IToaroroBka K omnpoc
Paznen 1. BBeaenue B kypc «OO11as u Heopranu- A pocy
10 TEME IPAKTHUUECKOMN
yeckas XxuMus» (Tema: 1.3. OCHOBHBIE KJIaCChl He- .
2 . uu 1abopaTopHOit pa- 14 -
OpPraHUYECKUX COEAMHEHNN. XUMUS DJIEMEHTOB.
. . . OOTHI M 3alUTE OTYET-
CaoiicTBa Ba)KHEUIIUX COETMHEHUH.)
HBIX MaTepUaJIOB.
Paznen 2. Ctpoenue BemecTa ITonroroBka k onpocy
3 (tema: 2.1. CtpoeHue aToMa U EpUOANYECKas CU- | 10 TEeMEe MPaKTHUYECKON 6
creMa XxuMHu4eckux sneMeHToB [|.M1.MenneneeBa. | paboOTHI U 3alIUTE OT-
teMma: 2.2. [ToHsiTHE O XMMHUYECKO CBSI3H.) YETHBIX MAaTEPUAIIOB.
Pa3znen 3. Beenenue B Teoputo xumuueckux npo- | Iloaroroska k ompocy
4 | Leccos 10 TEME MPAKTUYECKOMN 6
tema: 3.1. DHepreTnuka XMMHUYECKUX IMPOILIECCOB. a0OTBI U 3aILUTE OT-
3.1. 0 0
tema: 3.2. CKOpOCTh XMMHUYECKUX PEaKIUid W | YETHBIX MATEPHAJIOB.




. TpynoeMKoCTb,
No HaunmenoBanue pasnena Bung camocrosTennHON wac
- JUCLUILIMHBL (MO JIs1) paboThI
OYHas | 3ao4Hast
XUMHUYecKoe paBHOBecHe. Karanutuueckue peak-
LIMH. )
Paznen 3. BBenenue B Teopuio Xxumudeckux npo- | I[loaroroska k ompocy
LIECCOB 10 TEME MPAKTUYECKOMN
5 | (rema: 3.3. PactBopsl. [IpuroroBienue pacTBOPOB | WM JIaOOpaTOPHOU pa- 6 -
3aJJaHHOI KOHIIEHTPAIIMH M3 BEIIECTB PA3IMYHOTO | OOTHI M 3aIIUTE OTYET-
arperaTHoro COCTOSIHMSL. ) HBIX MaTepUAJIOB.
[ToaroroBka k onpocy
Pazgen 3. Benenue B TEOpUIO XUMUYECKUX MPO- .
M0 TeMe MPaKTHUYECKOI
1[ECCOB .
6 uu 1abopaTopHOit pa- 5 -
(rema: 3.3. PactBopbl. CuiibHBIE U clla0ble dJICK-
OOTHI U 3aIUTE OTYET-
TponuThl. loHHBIE paBHOBECHS. )
HBIX MaTE€pPUAJIOB.
[ToaroroBka k ompocy
Pa3znen 3. Beenenue B TEOpUI0 XMMHUECKUX MPO- | MO TEME NPAKTUUYECKON
7 | meccos WM JTaOOpaTOPHOU pa- 5 -
(tema: 3.3. PactBOpsl. ['unposnus.) OOTHI U 3aIUTE OTYET-
HBIX MaTEpUAJIOB.
[ToaroroBka k onpocy
Paznen 4. DnekTpoXuMHUYECKUE TIPOIECCHI M0 TeMe MPaKTHYECKOI
8 | (tTema: 4.1. OKUCIUTETHEHO-BOCCTAHOBHUTEIILHBIC WM J1a0OpaTOpHOU pa- 4 -
peaKkIuu.) OOTHI U 3aIlUTE OTYET-
HBIX MaTE€pPUAJIOB.
IToaroroBka K omnpoc
Pazgen 4. DnexkTpoXuMHUUYECKHE MPOLECCHI a P 31
M0 TeMe MPaKTHYECKOI
(Tema: 4.2. 'anbBaHUYECKHE FIEMEHTBI. DJIEKTPO- .
9 unu 1abopaTopHOit pa- 4 -
T3 PacTBOPOB U paciaBoB. Koppo3us MeTanos.
OOTHI U 3aIUTE OTYET-
Bompocs! akosorum.)
HBIX MaTE€pUaJIOB.
[ToaroroBka Kk MpOMEKyTOYHOU aTTeCTALIUN N3yuenne nexunoH-
HOTO MaTepHaa, Jinrte-
10 paTypHBIX UCTOYHHUKOB | 35,65 -
B COOTBETCTBUU C TEMa-
TUKOH
Hroro: 91,65 -
6. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus] M0 AUCIUILINHE
OcHoBHasi M 10NOJTHUTEIbHAS JUTEpPaTypa
Ne I'ox n3-
ABTOp, HANMEHOBAHHE IIpumeuanue
/1 TaHUS
OcHoBHasi yueOHas1 IuTEepaTypa
1 | ITaBnos, H. H. O6mas u Heopranudeckasi XuMus : y4eOHHK TS BY-
30B / H. H. [1aBnoB. — 4-e uzn., crep. — Cankr-IlerepOypr : [TonHOTEKCTO-
Jlansp, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Tekcr : 2001 BBIM JOCTYH IIpH
AJIEKTPOHHBIN // JIaHb : AIEeKTPOHHO-OMOIMOTEYHAS CCTeMa. — BXO/I€ T10 JIOTHHY
URL: https://e.Jlanbook.com/book/177840 — Pexxum nocryna: s U Maposro™
ABTOPH3. OJI30BATENICH.
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https://e.lanbook.com/book/177840

I'enspman, M. M. Xumus : yueonuk / M. U. T'enbpman, B. I1. FOc-
TpatoB. — 4-e uzn. — Cankr-IlerepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. — TekcT : 31eKTpoHHbIi // JIaHb :
AJIEKTPOHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/210221 — Pexxum goctyma: Jisi aBTO-
pH3. MOJIb30BATEICH.

2022

[ToTHOTEKCTOBBIN
JOCTYT NPU
BXO/I€ TIO JIOTHHY
Y TIapoJIro*

O6mas xumus. Teopus u 3agaun / H. B. Koposun, H. B. Kynermos,
O. H. T'onuapyk [u np.] ; non penakuueit H. B. Koposuna u H. B.
Kynemosa. — 7-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. —
492 c. — ISBN 978-5-507-45895-0. — TekcT : 3JEKTPOHHBIH //
Jlanp 9JIEKTPOHHO-OMOMMoTeynas  cucrema. —  URL:
https://e.lanbook.com/book/291182 — Pexxum moctyma: jisi aBTO-
pH3. IIOJIb30BATEIEH.

2023

ITonnoTekcTO-
BBII JIOCTYII NIPH
BXO/I€ I10 JIOTUHY
Y TIapoJIr0*

OO01mas 1 HeopraHuyecKas XuMus. DJIEMEHTHI TEOPHH, CIIPAaBOYHBIE
TaHHbBIEC, 3aJIaHUS 111 CAMOCTOSATEbHON pa0doThl [Tekcr] : yuel. mo-
coOue /uig CTyAeHTOB By30B JiecoTexH. npoduis / b. [1. Cepena [u
ap.] ; mox pex.: b. I1. Cepensi, JI. C. MonounukoBa ; ¥Ypai. roc. je-
COTEXH. YH-T. - 2-€ U3/., nepepad. u nom. - Exarepunoypr : YIJITY,
2012. - 406 c. : un. - bubnuorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoiHUTeIbHAS yueOHAas JTUTEePaTyp

Koposun, H.B. O6mas xumust [ Tekct] : yueOHUK 1715 CTYACHTOB BY-
30B, 00yUaIOIIMXCsl IO TEXH. HAMPaBJIEHUSAM U crieruanbHocTsM / H.
B. Koposus. - U3n. 6-e, ucnp. - Mocksa : Beiciias mkona, 2005. -
557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

2005

78

Vraii, S.A. O0mas 1 HeopraHuvyeckass XUMHUS : y4eOHUK IS CTy-
neHToB By30B / S. A. VYrail. - U3n. 4-e, crep. - Mocksa : Beicias
mikona, 2004. - 527 c. : un. - bubnuorp.: ¢. 519. - Ilpenm. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

I'munka, H.JI. OGmast xumust [Tekct] : yueOHUK [1si GaKanaBpoB :
y4e0. mocoOue i CTYy/IGHTOB HEXHUM. ClielnalibHOCTeN By30B / H.
JI. I'munka ; mon pen.: B. A. IlonkoBa, A. B. badkosa. - 18-¢ u3n.,
niepepad. u gor. - Mocksa : FOpaiit, 2012. - 898 c. : ui. - (bakanasp).
- IIpeam. yxkas.: c. 886. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112

2012

12

I'munka, H.JI. 3agaun u ynpakHeHHs 10 oO11el XuMuH : y4ueO. mo-
cobue uid CTYAEHTOB HEXHM. creuuaibHocTedl By3oB / H.
JI. I'munka ; mox pea. B. A. PabunoBuua, X. M. Pybunoit. - usm.
crep. - Mocksa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

2006

84

Caknaxona, E. B. Xumus : yaedbno-metonuueckoe mocodue / E. B.
CakJiakoBa ; COCTaBUTENIH y4eOHO-METOIUUYECKOT0 MOCOOUS BXOISAT
BOIIPOCHI K MPAKTUYECKOMY 3aHATHI0. — MockBa : PTY MUPDA,
2021. — 160 c. — Texkcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
6ubnnoreunas cuctema. — URL:
https://e.lanbook.com/book/182419 — Pexwum noctyma: ajs aBTo-
pH3. NIOIB30BATEIEH.

2021

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
T10 JIOTUHY H
naposo™

10

Epoxuna, H. W. Lk nekuuii 1o XUMUM : yueOHO-METOIUYECKOe
nocobue / H. . Epoxuna. — Koponés : MI'OTVY, 2019. — 115 c.
— ISBN 978-5-00140-391-3. — Texkcr : anekTpoHHbIH // JlaHb :
AJIEKTPOHHO-0MOmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/140937 — Pexxum moctyna: ajsi aBToO-
pH3. TOJIb30BATEIICH.

2019

TTomHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
110 JIOTUHY 1
naposo™®
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https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182
https://e.lanbook.com/book/182419
https://e.lanbook.com/book/140937

11

Hemunosa JI. B. XKectkocTs Boabl. OnpeiesieHue 5XeCTKOCTH U CIOo-
COOBI €€ YCTpaHEHHUS : METO/I. YKa3aHus JUis J1a0. 3aHATUHN CTYIEHTOB
OYHO-3204. 1 3204. popm oOyuenus / JI. B. [lemunosa [u np.] ; Ypan.
roc. JIecoTexH. yH-T. - ExarepunOypr : [YI'JITY], 2006. - 16 c. -
bubauorp.: c. 16.

2006

84

12

Cepena b. I1. MonHbie paBHOBECHS B pACTBOPaX 3JIEKTPOJIUTOB : Me-
TOJ. yKa3aHMsl AJis J1a0. 3aHATUN CTYJIEHTOB OYHOM, OYHO-3a04. U
3ao0u. ¢popm oOyuenus / b. I1. Cepena [u np.] ; Ypan. roc. 1ecoTexH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

13

Hemunosa JI. B. Kitaccel HeopraHmyeckux BeIeCTB: HOMEHKJIATypa,
noxy4yeHue, ceorcrra [TekcT]| : MeTos. ykazaHus i jgad. 3aHATUN
JUTSL CTYJIE€TOB OYHOM, OYHO-3a04. U 3a04. GopM oOyuenus / JI. B.
Hemunosa [u ap.] ; Ypain. roc. iecotexH. yH-T. - EkarepunOypr :
YIJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

14

Cepena b. II. Ctpoenue atoMa ¥ MEPUOJAMUECKHUI 3aKOH : METO/I.
yKa3zaHud 171 1a0. U PaKT. 3aHATUH CTYJIEHTOB OYHOM U 3204. (hopM
00y4YeHHSs TI0 BCEM HAIpaBJICHUSM U CIIEHUAIBHOCTSIM OOy4eHUS B
YIJITY / B. I1. Cepena [u ap.] ; Ypai. roc. necorexH. yH-T. - Exa-
tepunOypr: YIJITY, 2008. - 15 c. - bubmuorp.: c. 14. Pexxum no-
cryna: https://elar.usfeu.ru/handle/123456789/55

2008

DJEeKTPOHHBIN apXUB

/146

15

Henumesa C. B. OkucauTenbHO-BOCCTAHOBUTENIbHBIE PEAKIIUHY : Me-
TOJ. YKa3aHus JUIs 1a0. ¥ MPaKT. 3aHSATUN AT CTYJCHTOB OYHOU U
3a04. Gopm obOyuenus nHampasienwit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypain.
roc. jecorexH. yH-T. - EkarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JIIOTP.: c. 43. Pexxum JOCTyIIa:
https://elar.usfeu.ru/handle/123456789/299

2009

DJEeKTPOHHBIN apXUB

/128

16

I'ony6esa T. b. Karanutuueckue cuctemsl B kypce "Xumus" : me-
TOJ. YKa3aHus JJig Ja0. ¥ MPaKT. 3aHATHH JIJIsl CTYJIEHTOB OYHOM U
3a04. popm oOyuenus / T. b. ['omyGeBa, C. B. Ilenumiesa ; Ypain.
roc. jecorexH. yH-T. - EkarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JIIOTP.: c. 11. Pexxum JOCTyIIA:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEeKTPOHHBIN apX1B

17

ITpecc, U. A. OcHoBbI 0011e#H XMMUU : yueOHOe nocodue / 1. A.
[Ipecc. — 2-e uzn., nepepad. — Cankr-IletepOypr : Jlans, 2022.
— 496 c. — ISBN 978-5-8114-1203-7. — TeKcT : 31€KTPOHHBIH //
Jlans : anexTpoHHO-OMOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/210965 — Pexum moctyna: ajs aBTo-
pH3. NOIB30BATEIEH.

2022

TTomHOTEKCTOBEIN
JOCTYT TIPU BXOJIE
TI0 JIOTHHY 1
naposo™

*. MMPEKAC UCM l'[pOfITPI 10 CCBIJIIKEC, HCO6XOZ[I/IMO BOITH B CUCTCMY

DJIeKTPOHHbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnplii oOyuaromuiicss obecriedeH JOCTYIIOM K 3JIEeKTpoHHOU OubmmnoreuHoit cucreme YIJITY

@OyHKIMOHUPOBAHHUE AIIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTEeIbHON cpelibl 00ecIIeYnBaeTCs Co-
OTBETCTBYIOUIMMH CPEACTBAMU MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

(http://lib.usteu.ru/), 9BC U3znarenbctBa Jlans http://e.lanbook.com/, 9BC YHuBepcurerckas 6ubimoreka

onyaiiH http:/biblioclub.ru/, cogepkammx u3gaHus MO0 OCHOBHBIM M3Y4YaeMbIM TUCIMIUIMHAM U chopmu-
POBAHHBIX 10 COTJIACOBAHMIO C ITPABO0OIAIATESIMU YI€OHOH N y4eOHO-METOANIECKON JINTEPaTypHl.

CnpaBouyHble 1 HHGOPMALIMOHHbIE CHCTEMBI

1. CnpaBouHo-nipaBoBas cucreMa «Koncynbrant Ilnrocy.
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. Uudpopmanmonno-npasooii nmoptai ["apant. Pexxum moctyma: http:// www.garant.ru/
. baza nanneix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

(O8]

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. denepanbHas ciyx06a rocyaapcTBeHHON cratucTukd. OdunuanbHas CTaTUCTUKA - Pexxum 1o-
crymna: http://www.gks.ru/

2. Hayunas snextponnas 6ubnuoteka elibrary. Pexxum nocryma: http://elibrary.ru/ .

3. T'ocynapctBennas cuctema npaBoBoit nuaopmanmu (http://pravo.gov.ru/;

4. MUHUCTEPCTBO NPHUPOAHBIX PECypcoB M 3koyioruu CepmiioBckoi obmactu. JlecHOW miaH
Ceepmiiockoit oomactu Ha 2009-2018 rr.. (https://forest.midural.ru/article/show/id/97).

5. MUHHCTEPCTBO MPUPOIHBIX PECYPCOB U dKoJIoruu CBepaiioBCKOW oOsacTu. Jlecoxo3siicTBeH-
HBIC periamMeHThl JIECHUYECTB CaepaiioBcKOi oOmacTu:
(https://forest.midural.ru/document/categor).

6. NuTepaktuBHas kapra «Jleca Poccumn» (http://geo.roslesinforg.ru:8282/#/ );

. [lybnuunas kanactpoBas kapta (https://rosreestrmap.ru/?zoom=14).

8. Mudopmammonnsie  cucrembl  «buopasnoobpasue  Poccum». —  Pexum  mocryma:
http://www.zin.ru/BioDiv/

~

7. ®OH/ OLEHOYHBIX CPEACTB JIJIsl MPOBeIeHHs MPOMEKYTOUYHOMH aTTecTAlHN
00y4YaKOIIMXCS M0 TUCHHILINHE

7.1. IlepeyeHb KOMIIETEHIMI C YKa3aHUEM 3TanoB UX (OpMHPOBaHMS B Ipolecce 0CBOeHHUS 00pa3o-
BATEJbHON MPOrpamMMbl
PopMupyeMBbIe KOMIIETCHIIUU Bun u popma koHTpOIIS

OIIK-1 criocoOeH penath TUTIOBBIE 3329 TIpodec- IIpoMe:KyTOYHBIH KOHTPOJIb: YCTHBIM OMNpOC
CHOHAJIBHOU JEATEIbHOCTH Ha OCHOBE 3HAHUM OCHOB- | Ha DK3aMEHe

HBIX 3aKOHOB MaTEMATHYECKUX U €CTECTBEHHBIX HayK | T€KYLIHI KOHTPOJIb: ONPOC, 3AIIITa OTIYCTHBIX
C IPUMEHEHNEeM HH(POPMallMOHHO-KOMMYHHKAIIUOH- MATEpPHasIoB 1O JTabOPATOPHOI I MpPaKTHYe-
HBIX TEXHOJIOTHH. CKOii pabote

7.2. Onucanue nokasareJjieldl 1 KpuTepHeB OLlEHNBAHUSI KOMIIeTeHIMii
Ha pa3JIMYHbIX 3Tanax ux OpMHUPOBaHMS, ONUCAHNE IKAJ OLeHUBAHHUS

Kpurepun oneHnBaHHA YCTHOTO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (MPOMEXKYyTOY-
HbII KOHTPOJIb (popmupoBanus komnerenuun OIIK-1)

«5» (omnauuno): — NaH TMOJHBIM, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBINH BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0Ka3aTE€IbHO PACKPBITHI OCHOBHBIE MOJIO0XKEHUS TEMBI; B OT-
BETE MPOCIIEKUBAECTCS YETKAS CTPYKTYpa, JOrMUECKast [TOCIEA0BATEIbHOCTD, OTPaXKarollas CyIlIHOCTb pac-
KpBIBa€MbIX TIOHATHH, TEOPUH, sIBJICHUI. 3HaHHE 00 00BEKTE TEMOHCTpUpPYETCS Ha (DOHE TOHUMAHHUSI €r0
B CUCTEME JaHHOW HAYKH U MEXINCLHUIUIMHAPHBIX CBsI3el. OTBET U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEP-
MHUHaX HayKH, IOKa3aHa ClIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOIIUE BOIIPOCHI;

«4» (xopowto): — naH MOJHBIM, pa3BEPHYTHIM OTBET HA MMOCTABJICHHBIH BOMPOC, MOKa3aHO YMEHHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYLIECTBEHHbIC MPU3HAKHU, IPUUYUHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPHUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHaX Hayku. OJHAKO JOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJOYEThl, UCTIPaBICHHbIE OaKaIaBpOM C TOMOUIbIO «HABOSIINX)» BOIIPOCOB;

«3» (yooeremeopumenvro): — NaH HEMOJIHBINA OTBET, JOT'MKA U IMOCIEJOBATEIbHOCTD U3JI0KEHUS
MMEIOT CYILIeCTBEHHbIE HapyleHus. [lomyiieHsl rpyOble OIIMOKY MPU ONPEEICHUN CYITHOCTH pacKpbIBa-
eMBIX MOHATHIA, TEOPH, IBICHHH, BCIEICTBIE HETIOHMMAHUS OaKallaBpOM UX CYIIECTBEHHBIX U HECyIlle-
CTBEHHBIX IPU3HAKOB U CBA3€Hl. B 0TBETE OTCYTCTBYIOT BBIBOJbI. ¥ MEHUE PACKPHITH KOHKPETHBIE MTPOSIB-
neHus 000OIIeHHBIX 3HAHUH He ToKa3aHo. PeyeBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIHH;

«2» (nHeyoosnemeopumenvho): — OaKallaBp JEMOHCTPUPYET HE3HAHHUE TEOPETUUECKUX OCHOB TIPE/I-
MeTa, He yMeeT JejlaTh apryMEeHTHPOBAHHbIE BBIBOJBI M MPUBOIAUTH MPUMEpPHI, MOKa3bIBaeT ciaboe
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BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/eeT TEPMUHOJIOTHEH, MPOSBISET OTCYTCTBUE JOTMYHOCTH U
MOCTIeIOBATEIbHOCTH U3JIOKEHHUS, AETaeT OIIUOKH, KOTOPBIE HE MOKET HCIIPABHUTh, JaXKe MPH KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEUaTh Ha 3aHSATHH.

KpuTtepuu ouneHUBaHHsI ONPOCA YCTHOI'O OTBETA MO TeMe NMPAKTHYECKOI WM J1aGopaTopHOii
padoThl (TeKymuii KOHTPoJIb popmupoBanue komnerenuuu OIIK-1):

«5» (omauuno): OTIPOC MPOMUJIEH C MEPBOT0O pa3a; JAaH MOJHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
eMble TPEIoaBaTeIeM BOIIPOCH], TOKA3aHO 3HAHUE U TOHMMaHue TeMbl. OOy4aromuiicss MpaBUIbLHO OTBE-
THJI Ha BCE BOIPOCHI IIPH C1a4ye KOJJIOKBHYMa, 3HAET U IIOHMUMAET X0/ BBITIOJTHEHUS MPEICTOALIeH 1abopa-
TOPHOM pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPO MOMBITKH; JaH TOJHBIA OTBET Ha BCE 33/1aBaeMbIe Ipe-
M0/1aBaTesieM BOMPOCHI, TOKa3aHO 3HAHME M MOHUMaHHe TeMbl. O0yyaronuiics npyu caadye KOJUIOKBUyMa
MPaBUIILHO OTBETUJI HA BCE BOMPOCH! KOJUIOKBHYMA C MOMOIIBIO MPEIO1aBaTellsl, 3HAET U TTOHUMAET X0
BBITIOJTHEHUS TIPEACTOSIIeH J1a00paTopHOil paboThI.

«3» (vOoenemeopumenvbHo). ONPOC MPOUJIEH C TPEThEH MONBITKHU; JaHbl OTBETHI HA TIOJIOBUHY 3a]1a-
BaeMbIX IIPEroAaBaTesieM BOMPOCOB, TOKA3aHO 3HAHUE OCHOBHBIX MOHSATUI TEMbl, BRBIHECEHHOM Ha KOJLIO-
KBHYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPHITH KOHKPETHBIC TPOSIBICHHS 0000-
IICHHBIX 3HaHHI He MokazaHo OOyyaromuiics Mpy cade KOJUIOKBUYMa MPABHIIBHO OTBETUII Ha OOJIBIIYIO
9acTh 3a7[aBa€MbIX BOIPOCOB, OJHAKO, peueBoe oopmiieHHEe TpeOyeT MONpaBOK, KOPPEKIUH; CTYACHT
3HAET XOJ BBIITOJIHEHUS PEACTOAIIEH TabopaTopHON paboTHI.

«2» (neyoosnemeopumenvHo) — OOyUaIOIIMIICS HE 3HAET OCHOB TEMBbI, HE CIIOCOOEH JeNaTh apry-
MEHTUPOBAHHBIE BBIBOIBI M IPUBOIUTH PUMEPHI, TOKA3bIBACT C1a00€ BIaIeHHE MOHOJIOTUYECKOH Peyblo,
HE BJIQJICET TEPMHUHOJIOTHUEH, IPOSBIISIET OTCYTCTBUE JIOTHYHOCTH U TIOCIIEIOBATEIILHOCTH U3JI0KEHHUS, JI1e-
JIaeT OUIMOKHU, KOTOPbIE HE MOKET UCIIPABUTh, J1aXe MPU KOPPEKIMH MperoiaBaTeieM, OTKa3bIBaeTCs OT-
BeYaTh Ha BOMPOCHL. OOyUaromuiicss He CMOT OTBETHUTH JIa)Ke Ha MOJOBHUHY 3aJaHHBIX €My BOIIPOCOB, HE
3HAET XOJa MPOBEICHUS MPEICTOAIIEH 1abopaTOPHOU PabOTHI.

Kpurtepuu oneHnBaHus BHINOJTHEHHS MPAKTHYECKHX, JA0OPATOPHBIX PadoT U 3alMUTHI OT-
yeTa (TeKyIMid KOHTPoaIb popmupoBanne kommerennuun OIIK-1)

«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; O(DOPMIICHHE U CoJiepKaTesIbHas 4YacTh oTyeTa 00pas-
LIOBbI€; PabOTa BBIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 00OOIEHHS, 3aKIIOUEHHUS U
BBIBOIbI. O0yYaromuiics MpaBMUIIbHO OTBETHII HA BCE BOTIPOCHI MTPH 3aIIUTE OTYETHBIM MaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B O(POPMIIEHUH OTYETA U €r0 COJIepKaTeIbHON YacTu
HET rpyObIX omMOO0K; paboTa BBHITIOJTHEHA CAMOCTOSTENILHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIeHNS, 3a-
KIIFOUeHUS ¥ BbIBOBI. OOyUaromuiics Mpy 3alliuTe OTYETHBIM MaTEPHUAIOB MPAaBUILHO OTBETHII Ha BCE BO-
MIPOCHI C MTOMOIIBIO MTPETIOIaBaTEeNsl.

«3» (yoosnemsopumenvro): paboTa BBHIIIOJHEHA ¢ HapylIeHHeM rpaduka; B 0pOpMICHUH, COep-
KaTeIbHON YacTh OTYeTa €CTh HEJOCTATKH; PadoTa BHIMOJIHEHA CaMOCTOSITEIBHO, NMPHUCYTCTBYIOT COO-
cTBeHHbIe 000011eHns1. O0yyaroImuiics MpH 3alUTe OTYETHBIM MaTepUaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (neyoosremeopumenvho): opopMmieHue pabOThl HE COOTBETCTBYET TPEOOBAHHSAM; OTCYT-
CTBYIOT WJIH C/IeTIaHbl HETIPABUIIbHBIE BHIBOBI U 00001IeHHsI. OOyYaromuiics He CMOT 3alllUTUTh OTUYETHBIE
MaTepHalTbl U TIOSICHUTH NIPEJICTaBIICHHBIC JaHHEIC.

7.3. TunoBble KOHTPOJbHBIEC 3aJaHUS UM HHbIE MAaTePHAJIbI, HEO0X0AUMBIE 1JIA
OLICHKH 3HAHUI, YMECHUI, HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTepPHU3YIOIIUX
Tanbl GOPMHPOBAHMS KOMIICTEHIMI B NpoLecce 0CBOCHHsI 00pa3oBaTe/IbHOM MPO-
rpaMMbl

Bonpocs! k 3k3aMeHy (IPOMeKYTOYHBII KOHTPOJIb):
1. ATOMHO-MOJIEKYJISIPHOE yYEHHE. XUMUYECKHUE SJIEMEHTBI U TPOCTHIC BEIIECTBA. 3aKOH ABOTaJpo U
3aKOH SKBHBAJICHTOB.
2. CocraBHbIEC YaCTH aTOMa, UX 3apsa U Macca. Y paBHeHue [lnanka.
3. JlBoiictBeHHass mnpupoga cBera. KopnycKyiasipHO-BOJHOBOW Ayanu3M. YpaBHeHHE Je-bpoiins.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24.
25.
26.

27.
28.
29.

30.

[TonsTue o kBaHTOBOM Mexanuke. Y paBHenue llpenunrepa. CroiicTBa BosiHOBOM dyHKIMHA. COOT-
HOIIICHHE HeomnpeeneHHocTel [ eiizendepra.

KBaHTOBO-MexaHHUeckoe OOBsICHEHHE cTpoeHHe aToMma. KBaHTOBBIE uMcia, MX (GU3NYECKUN
cMbIcil. ATomHbIe opoutanu. OgHosnekTponHbie aroMbl. [punnun [Naynu, npasuno Xysna. Ilo-
CJIEOBATEIBbHOCTD YHEPIETUYECKUX YPOBHEW B MHOTORJIEKTPOHHBIX aTOMaXx.

CoBpemennsie (opmynupoBku Ileproanueckoro 3akoHa. CTpyKTypa HEpHOIUYECKON CHCTEMBI.
M3MeHeHMe CBOWCTB 3JIEMEHTOB B IEPUOANYECKOM cUcTeMe (BepTUKalbHAs U TOPU3OHTAIbHAS TIe-
PUOAUYHOCTB).

Ilepuonuyeckas cuctema U ee cBA3b CO cTpoeHueM aToMoB. [IpaBmiio Kineukosckoro. s-, p-, d-, u
f- smemMeHTHI.

Paguycel aTOMOB M UX MU3MEHEHHE B IIEpUOJaxX U noArpynmnax. MoHHble paanycsl U 3aBUCUMOCTD
UX OT 3JIEKTPOHHOI'O CTPOEHUS U CTEIIEHU OKHUCIICHMs. VI3MEHEHHE KUCIOTHO-OCHOBHBIX CBOWCTB
COCIUHEHUH 10 IIEPUOIaM U TPYIIIIAM.

WcTopus pa3Butus 3J€KTPOHHBIX MPEACTaBICHUN 0 XuMudeckoi cBs3u (Teopust Koccenst u Jlbto-
uca). lonHast u KOBaJIeHTHasl CBSI3H.

HarpaBieHHOCTh M HAChIIIAEMOCTh KOBAJIEHTHOM cBs3u. llomspHas koBaneHnTHas cBa3b. [lomsapu-
3yeMOCTb.

NoHHas cBsA3b KaK KpallHUM Cilydail IOJIIPHOM KOBAJIEHTOM CBs3U. HeHanpaBiIieHHOCTh U HEHACHI-
I1a€MOCTh MOHHOH CBSI3H.

KpuBas norennuanbHoi 3Heprun Mojiekys1. OCHOBHBIE TOJ0XKEHHUS METO/1a BaJICHTHBIX CBsi3el. Ba-
JIEHTHOCTb aTOMOB 3JIEMEHTOB € IIO3ULMY METO/1Aa BAJICHTHBIX CBS3EH.

Teopust ruOpunuzanum. 3arnoiHeHne THOPUAHBIX OpOUTANICH HETOAEICHHBIMU MapaMu AIIEKTPO-
HOB.

OO0pa3oBaHne KPaTHBIX CBS3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHHE MOJICKYJT
N2 u C2H4; CH4, NH3, H2O.

XapakTepuCTUKN XUMHYECKOW CBSI3M: ITIMHA U DHEPTHUs, BaJICHTHBIN yIOJI.

JIoHOpHO-aKenTopHas cBsi3b. BonopoaHas CBA3b.

Kunkoe cocrosinue. BausiHue BOAOPOAHOM CBSA3U HA CBOMCTBA KUIKOCTH.

PazbaBieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE JlaBieHue. Y pasHenue Bant-I'odda.
JlaByieHre HaChIILIEHHOTO TIapa HaJ pacTBopoM. 3akoH Payins. Temneparypsl KUIIEHUS] U KpUCTa-
mu3aimu. Kprockomnus v 30yIIMoCKOnUs.

Teopus snexTponuTryeckoil aucconuanuu Appenuyca. Poinbs pacTBopuTesns B mpolecce pacnaja
3JIEKTPOJIMTA HA HOHBIL. [IM3ekTpudeckas MpOHUIIAEMOCTh U HOHU3HUPYIOLasi CIIOCOOHOCTh PacTBO-
puTens.

Cnalble 1 cuibHbIE 3JEKTPOIUThl. CTENeHb AUCCOLUAINY U €€ CBA3b C U30TOHMYECKUM K03 du-
LIAEHTOM.

3akoH nedcTBUs Macc U pacTBopbl. KoHCcTaHTa Aucconmanuy c1adbiX JIEKTPOIUTOB. 3aKOH pas-
6asnienuss OcTBasibaa. BinsHue OHOMMEHHOrO MOHA Ha JHMCCOLMAILIMIO CIA00r0 AJIEKTPOJIUTA.
Crynenuaras 1uccolManus.

CocTosiHHE 27eKTPOIUTOB B pacTBope. oHBI U HeaucconnupoBaHHble MoieKybl. Koadduunent
akTuBHOCTH. [ToHATHE 00 MOHHOI cuile pacTBoOpa.

HNounble peakuuu. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeieHrne pacTBOPUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLMALUS MOJIEKYJI BOAbI. FIOHHOE TPOU3BENEHNE BOIBI.

Bonoponnsiii mokaszaresns. Crioco0s! onpenenenust pH. KucinoTHo-ocHOBHbIE HHIUKATOPBI.
I'mnponus. Crenenb rupoansa, €€ 3aBUCUMOCTh OT KOHIIEHTpalUH, TeMiiepatypbl. Koncranra rua-
poin3sa.

Pasnuunsle ciyyau runpoiusa. [Ipumepsr.

CoBpeMEHHbIE TEOPUU KUCIOT U OCHOBAHUM.

Baxneimye OKHUCIUTENM U BOCCTAHOBUTENH. M3MEHEHHE OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B IEPHOAX U MOATPYIIIAX.

CocraBneHue ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Knaccudukanus oxucnu-
TEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi. BblYMCIIeHHE XMMHYECKUX DKBHBAJICHTOB OKHUCIHTENS U
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31.

32.

33.
34.

35

36.

37.

38

39.

40.

41
42

44,

45.

46.

47.

48.

49.

50.
51.

BOCCTAaHOBUTEIS.

BinsiHne Temneparypbl, KOHLEHTPALUU PEAreHTOB, UX IPUPOABI, CPEBI U IPYTUX YCIOBHM Ha IIPO-
TEKaHHUE OKHUCIIMTEIbHO-BOCCTAHOBUTEINIBHBIX IpoueccoB. YpaBHeHuss HepHcra. Mcnonb3oBanue
Ta0JINL OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX IIOTEHIIMAJIOB JUIsl PELIEHHS BOIIPOCA O BO3MOKHOCTHU
IIPOTEKAHUS PEAKLIUH.

TepMoanHaMuueckasi CUCTEMA. 3aKOH COXpPaHEHUs SHEPTUU. BHYTpeHHss SHEPrUs U SHTAIbIUS.
OK30- U DHIOTEPMUYECKUE PEaKIIUU. TepMOXUMUYECKUE YPABHEHHUS.

3akoH I'ecca u cinenctBus us Hero. IIpumepsl.

Ontanenus odpazoBanust. CTaHAapTHBIE cOCTOSIHUS BemecTB. CTaHIapTHAs SHTAJIbIM 00pa3oBa-
HUS U CTOPaHUS.

. MaKpo- U MHUKPOCOCTOSAHUS. BCpOHTHOCTB cocrogaud. ITousatue o0 OHTPOIINMH. CTaH,Z[apTHaH OH-

Tponus. MI3MeHeHue SHTPONUH B Pa3IMUHbBIX MPOIECcCcaXx.

[Tonsitue 06 aHEeprun ['nb6Ca, ee NBMEHEHUH KaK MEPhI PEaKIIMOHHOM criocobHocTr. KpuTepwii co-
MOIIPOU3BOJIBHOCTH IIPOLIECCOB B CUCTEMAX.

OOpatumbie 1 HeoOpaTUMbIe Tpolecchl. | OMOTreHHbIe U reTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHS B TOMOT€HHBIX U T€TEPOTCHHBIX CHCTEMaX.

. Koncranra PaBHOBCCH. CBs13b KOHCTaHTEI PaBHOBECHUA CO CTAHAAPTHBIM H3MCHCHUCM SHCPIUU

I'ubOca.

[Mpunnun Jle-Illatenpe. BiusHue TeMneparypsl, T1aBICHHs U KOHIICHTPAI[MHA PEarcHTOB Ha PaBHO-
BECHE.

DJieMeHTapHbIC U HedJIeMeHTapHbIe peakiuu. Kimaccupukanms peakuuii. CKOPOCTh peakiiuii B ro-
MOI'CHHBIX U FeTCpOFeHHBIX cucremMax.

. @aKkTOpHI, BAUSIONINE HA CKOPOCTh peaklnu. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
. MoJiekyIapHOCTh ¥ OPSAI0K peakiuu. [1opsiiok HealeMEeHTApHBIX PEaKIIUid.
43.

3aBUCUMOCTbh CKOPOCTH peakiiu oT Temneparypsbl. [loHsaTHe 00 aKTUBHOM KOMIUIEKCE. DHeprus u
SHTPOMHUS AKTUBALIUH.

OO0ume cBoiicTBa pacTBOpoB. PacTBOpbI Kak MHOIOKOMIOHEHTHbIE cucTeMbl. Knaccupukanums
JIByXKOMIIOHEHTHBIX pacTBOpoB. [Iponeccsl, conpoBoxaatomue oopazoBanue pactBopos. Conbpa-
Tausl.

Paznuunble BUIbI BbIpaXEHUS KOHIIEHTPAIMKM PACTBOPOB U UX B3aUMHBIE NIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B JKUAKOCTAX. 3akoH [ 'eHpu. BinsiHue Ha pacTBOPUMOCTD
IPUPO/IBI BEILIECTB, TEMIIEPATYPhl, AaBJICHUS. 3aKOH paclpeaeeHusl.

HomMmeHknaTypa U OCHOBHBIE THUIIBI KOMIUIEKCHBIX coeluHeHni. Kiaccupukanus KOMIUIEKCOB MO
BUJYy KOOPJIUHUPYEMBIX JIUTaH]IOB.

DNEKTPOXUMHUYECKUN psii HanpspKeHUH MeTaiioB. ["aneBannueckue snemenTsl. JJ1C ranpBaHnye-
CKOT'0 JJIEMEHTA.

DNEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Ipouecc. 3akoHsl Papanes. [Ipaktuueckoe
3HA4YEHUE JIEKTPOJIN3a.

DNEKTPOIN3 PACIIABOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB.

Koppo3us metaninoB. MeTop! 3a1IUThl OT KOPPO3HUH.

buuer (oopazey) k 3x3aMeny (IPOMeKYTOYHbII KOHTPOJIb):

1. Kakoe KOJIMUECTBO BEIECTBA MOJIEKY BO0poa coaepskat 12,0410 aromoB Bogoposa?
2.Hamucatp  MOJEKyJSIpHOE, TIOJIHOE M  COKpPAIlleHHOE€ HWOHHOE  YpaBHEHUS  peaklHu

Fe(OH), + HNO, —

[To nonHOI hopmMe cCOCTaBUTH MOJNEKYISIPHOE YpaBHEHUE:
N _
Pb*> +5° — PbS
3. B MonexyssipHoi 1 moHHOU (hopme pacemoTtpeTs ruaposn3 NazPOys. Ykazath cpeny (Kucinas,

HEWTpanbHasl WIH 1IEJI0YHAs ) PEaKLIUH.

4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIpPENeIUTh KO3 (PUIIMEHTH B YpaBHEHUH PEaKIUU:
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Al + H,O + NaOH — [AI(OH), |~ + H,+ ...
5. Vkaxure, usmeHeHueMm kakux napamerpos (T, P, C) MO)XKHO cMeCTUTh XMMHUYECKOE PAaBHOBECHE C
LIEJIBIO YBEIIMYEHUS BBIX0Aa IPOAYKTOB PEAKLIUHU: H,S ., +1,, <S,,+2HI ;AH)0

6. Boopoanslii a5ekTpoi cpaBHeHUs. CTaHIapTHBIN 3JEKTPOIHbIN MTOTeHIMaI. Y paBHeHue HepHcra.
7. Kakoii 00pEM (MJT) pacTBOpa THAPOKCHIA KaTus ¢ MOJIApHOH KoHIeHTparueit 0,2 MoJb/i1 Tpedyercs
s Heitpanuzanuu 100 M1 pacTBopa CepHON KUCIIOTHI ¢ MOJISIpHOM KoHIeHTpauuei 0,1 mons/n?

Bonpocs! k onpocy o TeMaM NPaKTHYeCKHUX U JJA00PaTOPHBIX padoT (npumepol)
(TeKynii KOHTPOJIb)
Paspea 1. rema 1.1.-1.2. ITpakTuueckas padora Nel
«OrnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOI'O METAJIa»

1.®opMysIMpOBKa 3aKOHA COXPAHEHUS MacChl U SHEPIUHU, €T0 MATEMAaTUYECKOE BHIPAYKEHUE.

2.®opMyIMpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHA IOCTOSHCTBA COCTABA.

4.DopMyIMPOBKA 3aKOHA KPATHBIX OTHOLIECHUH.

5.®@opMyIMpOBKa 3aKOHA SKBUBAJIEHTOB, €I'0 MATEMAaTUYECKOE BbIPAKEHHE.

6.0npezaeneHye NOHIATUI: MOJIb BEIIECTBA, OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca, MOJIsIpHas Macca.

7.0npeneneHne MOHATHN: IKBUBAICHT AJIEMEHTA, MOJISIpHAs Macca SKBUBAJICHTA, (OpMyIIa I pac-
4yeTa MOJISIPHON MacChl SKBUBAJICHTA 3JIEMEHTA.

8.Ompenenenne MOHATHIA: SKBUBAICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJICHTA Ta3a.

9.@opMyibl U1 pacyeTa MOJISIPHONH MacChl SKBUBAJIEHTA OCHOBHBIX (YEThIpEX) KJIaCCOB HEOPraHU-
YECKHUX COCITMHECHUM.

10.dopmynupoBKa 3aKkoHa ABOTraipo, CMbICI M BEJIMYMHA YKhciia ABOTaJpo.

11.®@opmynupoBKa IBYX CIEICTBUHN U3 3aKOHA ABOrajpo.

12.00beM, 3aHMMAaeMBbli JIIOOBIM T'a30M NPU HOPMAJIBHBIX YCJIOBUX (H.y.). [IpuBecTn 3HaueHus
JaBJICHUS U TemnepaTypsl ripH H.y. B cuctemax CU u CI'CE.

13.MaTtematuueckoe BbIpakeHHe 00bEeJMHEHHOT0 ra30BOro 3aKoHa (ypaBHeHUs Kianeiipona).

14.Maremaruyeckas 3anuch ypaBHeHus: MeneneeBa — Kianeiipona.

15.IToHsTHE NapIUATBEHOTO AAaBJICHUS ra3a. 3aKOH MaplHUaIbHbIX AaBleHuH JlanbToHa.

16. BemectBo cocrout u3 meau u cepbl. 13 0,667 r sToro BemectBa noiayudeHo 0,556 r oxcuaa
meau(Il). Beruncnnte MaccoBylo 10110 MEIM B BEIIECTBE U HaIuTe €ro popmyy.

Pazgean 1. rema: 1.3. JJaboparopHo-nipakTuyeckas padora No2
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHU. XUMUs 31eMeHTOB. CBONCTBA BAXKHEUIIIUX CO-

e IMHEHU

101
(')
44 Ru?

2.IlepeuncnnTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE SJIEMEHTHI.

3.IlepeuricnuTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX TaJIOT€HAMU.

4.IlepeuncnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX 1IEJI0OUYHO-3€MENIbHBIMU.

5.Kakue sneMeHTHl Ha3bpIBalOT HeMeTalamu. [IpuBenuTe Bce HcKItoueHUs: U3 chopMyIUpOBaH-
HOTO IpaBuja.

6.Kaxue snemeHThl Ha3bIBalOT MeTauiaMu. [IpuBeauTe Bce UCKIIIOUEHUS U3 CHOPMYIUPOBAHHOTO
npaBuja.

7. Jaiite ompenenenue okcuaoB. KakoBa cTeneHb OKHUCIEHHS OOpa3yIOLIEro OKCHJ JJIEMEHTa B
HUKe TpuBeneHHbIX okcuaax: Cro07, TiO2, H2O2, KO»? HazoBute 3TH OKCUABI, IPUBEAUTE UX Tpaduye-
ckue GopMyIIbI.

8.JlaliTe onpeaeneHust OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX U HecoeoOpa3yromux okcuaos. [Ipu-
BEJUTE T10 /IBa MpUMepa Kaxaoro Tuna okcuoB. [IpuBeanre ux rpaguueckue GopMyIbl.

9.MaiiTe onpeneneHNue OCHOBAHUN C TOUKH 3pE€HUS TEOPUHU AIIEKTPOJIUTHUECKOM nucconnanuu. Urto
Ha3bIBAECTCS KUCIOTHOCTHIO OCHOBaHMI? Kakne 0CHOBaHUS Ha3bIBAIOTCA IEI0YaMU?

1.IloHAaTHE XUMHUYECKHUH dJIEMEHT. UTO O3HAYaeT 3amuch
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10./JaiiTe onpeneneHre KUCIOT C TOUYKU 3PEHUSI TEOPUHU BJIEKTPOJIUTUUECKON Aucconuanuu. Yro
HA3BIBAETCSI OCHOBHOCTHIO KUCIOT? [IpuBeuTe M0 OJHOMY IPUMEPY KUCIOPOACOACPKAIIUX 1 OECKUCIIO-
POJIHBIX KUCJIOT, JaliTe X CUCTEMATUYECKOE U TPAIUIIMOHHOE Ha3BaHUSI.

11.daitTe onpenieieHuEe CpeAHUX COJIEH C TOUKH 3PEHUSI TEOPUH AEKTPOIUTUUECKOMN TUCCOIHAIIUU.
Uem OoTIMYArOTCS OT HUX KUCIbIe U OCHOBHBIE conu? [IpuBenute mo aBa nmpuMepa KHCIBIX U OCHOBHBIX
coseid, HazoBuTe uX. [IpuBeauTe UX rpadpuveckue GopMyIbl.

12.[laiiTi onpeenieHue IBOMHBIX U CMelaHHbIX cosiel. [IpuBeauTe no ABa mpuMepa Kaxja0ro Tuna
3THUX coJiel 1 Ha3oBuTe uX. [IpuBenure ux rpaduueckue GopMyIibI.

13.MaiiTe onpenesieHne MoHATUS rpadudeckoit hopmyisl coeauHeHus. [IpuBeaure rpadudeckue
dopmyibel coequaenuit: VOSOs, CrOHSO3, HBrO,, CaHPO4. K kakum kaccam OTHOCSATCS 9TH COSIUHE-
HUS, JaliTe UX TPAIUIMOHHbIC Ha3BAHUSI.

14.TaitTe onpeneneHre NOHITHS CTEIIEHb OKUCIICHUS 3JIEMEHTa B coeAnHeHuu. Paccuuraiite cre-
HIEHH OKHCIICHHUS dIeMeHTOB B coenuueHusx KoCr07, H3POs3, SiOs%, Cr2(S04)3, naiiTe uX TpaIUIIMOHHBIE
Ha3BaHUS.

15.Metadocdhopnas u oprogochopHass KUCIOTH — HAa YTO YKa3bIBAIOT HCIOJIb30BaHHBIC TMPH-
craBku? [lpuBenure rpaduveckre GopMysIbl ITHX KACIOT.

16.IlpuBenute oObIuHBIE U rpaduueckue GopMyIIbl XJIOPCOAEPKAIIUX KUCIOT, COOTBETCTBYIOIINX
CIIEIYIOIIMM CTENEHsIM OKMCIeHUs xJopa: -1, +1, +3, +5, +7. [IpuBeaure TpaAULIMOHHBIE HA3BAHUS ITUX
KucnoT. Ha 4To yka3bIBalOT UCIOJIb30BAHHBIE B HA3BAHUSIX OKOHUAHUS?

17. CoctaBbTe MOJICKYJIIPHBIE U UOHHBIE YPaBHEHUS PEAKIIHi, C TTOMOIIBIO KOTOPBIX MOKHO OCY-
IIECTBUTH CJIEAYIOLINE MPEBPALCHUS:

S—S0,—S0;—-H2S04—>CrOHSO4—Na;SO4—NaHSO4

18. Ha3zoBuTEe KOMIUIEKCHBIC COETUHEHUS. YKXKUTE 3apsiji KOMILUIEKCHOTO MOHA, CTEIIeHb OKHCIe-
HUS ¥ KOOPJAWHAIMOHHOE YHCII0 MOHA-KOMITJIEKCOO0pa30BaTes, a TAaKXKe JICHTATHOCTh JIMTAHIOB.

Nas[Ag(S205)2]; [Co(NH3)6]Cly; [Be(OH)2(H20):]

19.3anumuTe ypaBHEHHE peakluu B MOJIEKYJIIpHOM U HOHHOM Buje: Cra(SO4); + BaClh—

Pazpnen 2. rema: 2.1. Ilpaktuueckas padora Ne3
«CTtpoeHune aToMa U IeproIndYecKas cucteMa xuMuueckux snemeHToB J[.M.MenneneeBay»

1.Monens bopa crpoenns atoma. [locTostnnas Punbepra, ee uncieHHoe 3HaueHUe.

2.Ilonatue opOuTas.

3.®u3nyecKuii CMBICI U 3HAYEHUS], IPUHUMAEMbl€ TJIaBHBIM KBAaHTOBBIM UHCJIOM.

4.®Pu3ndeckuil CMBICI U 3HAUEHHSI, TPUHUMAaEeMble OpOUTATBHBIM KBAHTOBBIM UHCIIOM.

5.Bun anekTpoHHBIX 00JaK0B (OpOuTanei) 1 COOTBETCTBUE MEX]Ly YMCICHHBIMU U OYKBEHHBIMU
0003HaYEHUSIMU OPOUTAILHOTO KBAHTOBOI'O YUCIIA.

6.®u3NYECKUil CMBICT U 3HAUYEHUS, TPUHUMAaEeMble MAarHUTHBIM KBAaHTOBBIM 4YUCIOM. CBS3b 3THUX
3HAa4eHU# U 4yKcia s-, p-, d- u f-opouraneit.

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

8.Ycii0BHAs 3alMCh YHEPTETUYECKON JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U GU3UIECKUN CMBICI IPUHITATIA MUHIMYMa SHEPTHH.

10.@opmynupoBka 1 puzndeckuii cmbica npuniuna [aymm.

11.®@opmynupoBka u pu3nuecKkuil CMbICT npaBuia XyHaa.

12.®@opmynupoBka npasuia KieukoBckoro.

13.YTo Ha3bIBaeTcs 3JIEKTPOHHOM KOoH(purypamueit atoma? [IpuBeauTe NoaHy0 31EKTPOHHYIO KOH-
¢burypamuro aroma 3J1eMeHTa ¢ 3apsaaoM sjapa Sl.

14.PaccunTaiiTe MaKCUMalbHOE YHCIIO 3JIEKTPOHOB, KOTOPbIE MOTYT HaxoauThcs Ha 3p u 5f opOu-
TasIX.

15.IlpuBenute coBpemeHHyto popmyaupoBky [lepuoanueckoro 3akona J.1M.Menneneena.

16.0mnpenenenue u GU3NIECKUN CMBICT MTOHATUN: 2P PEKTUBHBIN 3apsia sapa, HOCTOSHHAS SKPaHU-
pOBaHMs.
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17.1lonstusa pannyca atoma U uoHa. Kak M3MEHsIeTCsl painyC YaCTUIIbI IIPU NIEPEXO0JIE: aTOM — €T0
MOJIOKUTEIBHO 3apsHKEHHBIA HOH, aTOM — €r0 OTPULIATENILHO 3aPSKEHHBIN HOH?

18.Kak u nouemy U3MEHSIOTCS paInyChl aTOMOB IIPU NIEPEMELICHUH BJIOJIb IEPHO/Ia CIeBa HAIIPaBO
Y TIPU TIEPEMEIICHUH CBEPXY BHU3 BJIOJIb TJIABHBIX U TTOOOYHBIX TOATPYTIIT?

19.0npenenenre NOHATUS SHEPTUS MOHU3AINH, SAUHULIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUS
B [IEpUO/IaX U TpyIIax.

20. OnpeneneHue MOHATHUS SHEPTUS CPOACTBA K AJIEKTPOHY, €IMHUIIBI €€ U3MEPEHUS U XapaKTep ee
WM3MEHEHUS B MIEPUOIaX U IpyIIiax.

21.ITonsaTre U (HU3HUYECKUN CMBICI AJIEKTPOOTPHUIIATSIIBHOCTH AJIEMEHTOB 1Mo Mammukeny. Equ-
HUIIBI €€ U3MEPEHUS U XapaKTep U3MEHEHHUS B epUoAax U rpyIax.

22.0THOCUTENbHBIE JIEKTPOOTPULIATENBHOCTH 110 [I0IMHTY: KaK OLIEHUBAIOTCSI U 3aKOHOMEPHOCTH
M3MEHEHUS WX 3HAYCHUH B NIEPHOJIax U rpynmnax.

23. HanummTe 37eKTpOoHHBIC (hOPMYJIbI TPUBEACHHBIX HI)KE HOHOB. K ceMENCTBY KakuX 3JIeMEH-
TOB OTHOCSITCS aTOMBI 3TUX HoHOB? Sn?’, Mn?*, Cu®*, Cr**, §-.

Pa3nea 3. Beenenue B Teopri0 XUMHUUECKHUX IPOLIECCOB
(Tema: 3.1. DHepreTrKa XUMUYECKUX MPOIIECCOB.)

1.OnpeneneHre NOHATHS TEIUIOBOU dPPEKT peaKIvu.

2.IlepBblii 3aK0H (Hayasl0) TEPMOAMHAMUKY, €r0 MAaTEMAaTHUECKOE BhIPAKEHUE U 3aIllUCh JJIS U30-
OapHBIX MPOIIECCOB.

3.0npeneneHye N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX IpoueccoB. Moaudpukanuu 3anucu
MaTEMaTHYECKOI0 BbIpaXeHUsI 1-ro Hauana TepMOJMHAMHUKY B ATUX TPEX CIydasx.

4.JlaiiTe onpeaeneHue SHTAIBIIUM, 3H/0- U 3K30TepMUYECKUX IporeccoB. OOBsICHUTE B3aUMOCBSI3b
o6o3HaueHni TermnoBoro 3¢ dexra Q u AH.

5.0mnpenencHue MOHATHS TEPMOXUMUYECKOE ypaBHeHHE. Kakue ycCiloBUs Ha3bIBalOTCS CTaHIAPT-
HBIMU?

6.0npezaeneHye NOHIATUS SHTAIBINY 00pa30BaHUs, AMHUIBI U3MEPEHUS. 3HAYSHUS SHTAIBINH 00-
pa3oBaHUs MPOCTHIX BELECTB.

7.@opmynupoBKa 3akoHa ['ecca. MaTematnueckoe BeIpakeHUE CIEICTBUSA U3 3aKoHa ['ecca.

8.0nucanue MOHATHUS SHTPOIUU CUCTEMBI, €UHUIIBI U3MEPEHHUSL.

9.MaremaTtnueckas (popmyia s pacueTa U3MEHEHHs SHTPOIHHU B MPOLIECCE PEAKIIMH.

10.0Omnpenenenne moHATUS U300apHO-U30TEPMHUUECKOTO MOTEHIINANa peakiuu (3Hepruu ['nd06ca).
Yro oTpakaeT BenuunHa sHeprun ['166ca?

11.0Onpenenenne noHsATHS cTaHAapTHOW sHepruu ['mO6ca oOpa3oBaHMsl, €IUHUIBI OOPAa30BAHMUS.
3Ha4yeHUs CTaHJapTHBIX SHepruii [ m60ca oOpa3zoBaHUs IPOCTHIX BEIECTB?

12.Maremaruyeckas GpopmyJsa sl pacueTra U3MEHEHHUS! U300apHO-U30TEPMUUECKOr0 TOTEHIIMaa
B IIPOLIECCE PEAKLINN.

13.CooTHOIIEHUSsI MEXKAY SHTAIBIIMIHBIM U SHTPONUIHBIM (PaKTOpaMH U HAIIPaBIIEHUE TPOTEKAHUS
XUMHUYECKOHN pPEaKIIHU.

14.ITonarue TepmonuHamudeckor ¢pyHkiuu. Ilepeuncnure usBectsle Bam TepmoanHamMuyeckue
GbyHKIMH.

15.Bprancnure ternoBoi agdext peakunn BocctanoBiaeHus 80 r Fe;O3; amoMunuem.

16.B03M0KHO JI1 IPU CTaHAAPTHBIX YCIOBUAX MOMy4YeHHe aHnianHa 1o peakunu NHsr) + CsHer) =
CsHsNHox) + Hor)?

3amanus AJ1s1 J1a00paTOPHBIX PadoT (TEKYLIUIl KOHTPOJIb, IPUMeEPbI)
®parmeHT K Teme 4.1 «OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIMN)

3ananme 1. UccienoBanue OKMCJINTENbHBIX CBOMCTB IEPMAHIAHATA KAJIUs B KUCJIOM cpeje.
Hns pactBopa ¢ pH, 3a7aHHBIM BapuaHTOM, PACCUUTHIBAIOT 3HAYEHHUE DJICKTPOJHOrO MOTEHIMAa
CHEAYIOLIEN OKUCIUTEIBHO-BOCCTAHOBUTEIBHOW CUCTEMBI:
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MnOys + 8H* + 5¢ = Mn?** + 4H:0,

eciu koHnenTpamus MnOs 1 Mn?*, a Takske Temneparypa U JaBjieHHe COOTBETCTBYIOT CTAHIAPTHBIM.

CpaBHUBAIOT BBIYNCIEHHOE 3HAYEHHE AJIEKTPOIHOrO IMOTEHIMAIA CO CTAHIAPTHBIM U JIEJIal0T BBIBOJL
O BIIUSIHUU CPEJIbl HA OKUCIUTENIbHBIE CBOMCTBA IIEpMaHTaHAT-HOHOB.

CTposT TpaduK 3aBUCHMOCTH OKHCIMTEIbHOro noTennuata MnOs/Mn?* ot pH cpensl. ITpu kakux
pH Bo3MOkHO BoccTaHOBiIeHHE HOHOB MnO4” HOHAMU:

I, Br, CI'? Tloka3siBaroT 3TH 001acTH Ha Tpaduke.

3ananue 2. BoccTaHoB/IeHHEe NMEPMAHTAHATA KAJIUA B Pa3JIMYHBIX Cpelax.

B Tpu oTnenbHbIE TPOOUPKHU C paCTBOPOM IepMaHraHaTa Kajus J00aBIAIOT pa30aBICHHYIO CEPHYIO
KHCIIOTY, TaKOM ke 00beM BOJBI U KOHLIEHTPUPOBAHHBIN PACTBOP LIEJIOUU. 3aT€M B KaXAYIO U3 MPOOUPOK
NpUOABIIAIOT CBEKEMPUTOTOBJICHHBINM pacTBOp cyibdura Hatpus NaxSO;. s oObsicHeHus: Habmoqae-
MOT0 MMEIOT BBHJLY, 4TO B KHCIIOH cpejie 06pasyroTcs nonsl Mn?*, B HeliTpansHoii - MnO> U B CHITBHOIIE-
J04HO# cpenie - nonsl MnO4>". TIomb3ysch HOHHO-2IEKTPOHHBIM METOIOM, COCTABIISIOT MOIHBIE yPaBHe-
HUS peaKIuil.

Ha ocHoBaHuu BblYMCIEHHBIX 715 Beex peakuuid 3HaueHuil 3/1C nenarot BbIBOJL 00 OKUCIUTENbHON
CHOCOOHOCTH MepMaHTraHaTa Kalus B KHCIIOM, HEUTpaIbHOM U MIETOYHOM cpeiax.

3aganue 3. AHAJM3 32/1aHHOI OKHC/JIMTEIbHO-BOCCTAHOBUTE/ILHON pPeaKIuH.

J1s 3a1aHHO# maphl BEECTB (B COOTBETCTBUM C UHIUBUAYATbHBIM BAPHAHTOM) OMIPEIEISIOT OKHC-
JIUTEJIb U BOCCTAHOBUTEID, paccunThiBatoT DJIC A cTaHJapTHBIX YCIOBUN U OLIEHWBAIOT BO3MOYKHOCTh
CaMOIIPOU3BOJILHOTO MPOTEKAHMS PEAKLIUU MEXITY HUMH.

[TpoBoasT nanHyto peakuuio. OTMedaroT HAOII01aeMbIE SIBICHUSL.

[Tonb3ysch HOHHO-3JIEKTPOHHBIM METO/I0OM, COCTABJISIIOT MOJHOE YPaBHEHUE PEaKIIUU.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB BelleCTB.

s 3apaHHOTO BemiecTBa (B COOTBETCTBUM C MHJIMBUIYaTbHBIM BapHAHTOM) OMPEACISAIOT CTEIEHU
OKHCJIEHUSI aTOMOB ¥ OTMEYAI0T, OKUCIUTEIEM HIIM BOCCTAHOBUTEIIEM MOKET OBITh 3TO BEIIECTBO B OKHC-
JIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuusax. [Ipy HEoOXOOUMOCTH HCHOJIB3YIOT 3HAUYEHUS CTaHAAPTHBIX
AJEKTPOJHBIX TOTEHIINAJIOB.

13 npuBeIeHHOT 0 CIMCKA pEaKTUBOB BEIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOTYT B3aUMO/IEHCTBOBATh
C 33/IaHHBIM BEILIECTBOM.

VYKa3pIBalOT B IPEATNIONATAEMBIX PEAKIIUAX OKUCIUTEND U BOCCTAHOBUTEIND, paccuuThiBaroT J/C s
CTaHJIApPTHBIX ycsioBUM. [IpoBOAST peakiiuu, OTMEYar0T HaOJII01aeMbI€ SBJICHUS.

[Tosb3ysich HOHHO-DJIEKTPOHHBIM METO/I0OM, COCTABIISIFOT MOJIHBIE YPABHEHUS PEAKIIUH.

7.4. CooTBeTCTBHE IKAJIbI OLEHOK M YPOBHEl ¢GOPMHUPOBAHHBIX KOMIIETCHIM A

YpoBeHs chopmu-
OrneHka
POBaHHBIX KOMIIE- TosicaeHMst
TCHIUH

Teopernueckoe cogepx’aHue Kypca OCBOEHO IIOJHOCTBIO,
BCE MPETYCMOTPEHHBIE IPOTrpaMMOi 00yUYeHHsI YIeOHbIE 3aTaHHsI
BBITOJIHEHBI.
OO0yuaromuiicsi TEMOHCTPUPYET CIIOCOOHOCTh OOOCHOBAH-
HOTO BbIOOpA YCIIOBHI MPOTEKaHMsI, BEIOOpa peareHTOB M UX KOJH-
5 YECTBEHHBIX COOTHOIICHHM, ()a30BOTO COCTOSIHHS JUIS ONTHMAh-
Bricokuit (OT;;HZHO) HOTO TMPOBEACHUS XMMUYECKUX MPOIIECCOB. YCIEUIHO MPUMEHSET
3HaHUSI OCHOBHBIX 3aKOHOB XUMHH, CTPOCHUS M PEaKIIHOHHOH CIIO-
COOHOCTH BELIECTB ISl PELICHUs] TUIIOBBIX 33124 NMPo(ecCHoHab-
HOM nesarenbHOCTH. CrOCOOEH MPOBOJIUTH aHAINU3 MOTYyYEHHBIX
JIAHHBIX, JeJaTh paBUIbHbIE, HAYYHO 000CHOBaHHbIE BBIBOJIBI. [ 0-
TOB IPeJIaraTh CBOM CIIOCOOBI pEIIeHNUs TOCTAaBICHHbIX 3a1a4. [ 0-
TOB pabOTaTh KaK B KOMaH/e, TAK U WHAWBUIYAIBHO.
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YposeHns chopmu-
POBaHHBIX KOMIIE-
TEHIUH

Orenka

TlToscuenus

bazoBrIit

«“d»
(xopor0)

Teopetndeckoe copepkaHue Kypca OCBOSHO MOJHOCThIO,
BCE IIPEyCMOTPEHHBIE MPOTrpaMMoii 00ydeHus yaeOHbIe 3aJaHus
BBIMOJHEHBI C HE3HAYUTETbHBIMU 3aMEYaHUSIMH.

OOyyaromuiics CmocOOeH MPOBOIUTH 0OOCHOBAHHBIN BEIOOD
OINTHMAJIbHBIX YCIIOBHI MPOTEKAHMUS PEAKIIUii, 3HAET CIIOCOOBI BIIH-
SIHUSL HA XUMHUYECKHUI MPOIIECC C IENBI0 €ro YCUIICHUS HIIM 0CTa-
HOBKH. OOy4aromuiicss UCIOIb3yeT OCHOBHBIC 3aKOHBI XUMUU ISt
pelIeHus] TUMIOBBIX 3a]a4 MpOo(pEeCCHOHATBLHON AEATENbHOCTH, Ha
OCHOBE 3HAaHHUi1 O CBOWCTBAX U CTPOCHHUHU BEIECTBA MPOBOIMT IO/~
0Op peareHToB, CIIOCOOCH MPOBOIUTH AHATU3 IMOJYyYCHHBIX IaH-
HBIX, HO JIONYCKAET HETOYHOCTH B )OPMYJIUPOBKAX U BHIBOJIAX.

[Toporossrit

«3»
(ynoBneTBOpH-
TEJIBHO)

Teopernueckoe cojepkaHne Kypca OCBOCHO YaCTHUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoOl OOy4YeHHs y4eO-
HBIX 33J]JaHUH BBIITOJIHEHO, B HUX HMEIOTCSI OIIHOKH.

OOyyaromuiics MOXET IOJ PYKOBOJCTBOM OCYIIECTBIISTH
BBEIOOP ONTUMAIIBHBIX YCIIOBUH MPOTEKAHUS PEaKIUi U BO3MOKHO-
CTH BIHSHHS Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS, C IICJIHIO
YBEJIMYCHUS BBIXOJIa MPOAYKTOB peakmuu. CriocoOeH moaduparh
peareHThl JUIsl pelieHHs] TUTIOBBIX 3ajad MPO(eCCUOHATBHOM nes-
TEJIBHOCTH, TIPH 3TOM HCITIOJIb3YeT 3HAHMS 3aKOHOB XHUMHH, CTpOE-
HUS BEUIECTBA U €ro XUMHUYEeCcKoi akTUBHOCTH. CriocoOeH MpoBo-
TUTH aHAIIN3 MOJYYCHHBIX PE3yJIbTATOB MCCIICAOBAHHUS, JOITYCKas
HE3HAYUTEIIbHBIC OTHOKH.

Huskuit

«2»
(HeYTOBIETBO-
PHUTEIBHHO)

Teopernueckoe copepkaHue Kypca HE OCBOEHO, OOJIBIIMH-
CTBO NPEyCMOTPEHHBIX MPOTrpaMMOii 00yUeHHUsl yUeOHbIX 3aaHNi
100 HE BBINOJIHEHBI, JIMOO coaepKaT rpyOble OMMOKH; JOTOJIHU-
TEJIbHAsl CaMOCTOsATENbHAs paboTa HaJl MaTepualloM He IpUBeia K
KaKOMY-JINOO 3HAYUTEJIbHOMY MOBBILIIEHUIO KAU€CTBA BHIMOJTHEHUS
yueOHBIX 331aHUH.

OO0yuaromuiicsi He 3HaeT OCHOBHBIX 3aKOHOB XMMHH, TJIOXO
IIPECTABISIET BO3MOXXHOCTh UX MCIIOIb30BaHUS IPU IIPOBEICHUU
BBIUMCIICHUH 10 ypaBHEHUSIM peakuuid. Mimeer cnabble npeacras-
JIEHUS O CTPOECHUU BEUIECTB U MX XMMHUYECKON aKTUBHOCTH, O CIIO-
co0ax IpeBpalleHus] OJHUX BEILECTB B IpYyrHe, HE BIIAJICET METO-
JaMy BbIOOpa ONTHUMAJIBHBIX YCIOBUNA MPOTEKaHUs PeaKLUil U BO3-
MO>KHOCTH BIIUSIHUS HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS, C 1ie-
JIbI0 YBEJTMYEHUS BbIX0Ja MPOIYKTOB peakiuu. He criocoGeH noa-
OupaTh peareHThl ISl pelIeHHs ToCTaBIeHHBIX 3a7a4d. He Briageer
HaBBIKAMU 0000IEHHS ¥ OLIEHKHU MOTY4YEeHHBIX PE3yJIbTaTOB HCCIIe-
JIOBaHMSL.

8. MeToanueckue ykazaHus JJIs1 CAMOCTOATEIbHON pad0Thl 00y4a0IUXCH

CamocTosiTenbHast paboTa cnocoOCTBYET 3aKpEIJICHHIO HABBIKOB pabOThI ¢ y4eOHOM 1 Hay4YHOH JIH-
TepaTypol, OCMBICICHUIO U 3aKPEIICHUIO TEOPETHYECKOT0 MaTepualia, ClIOCOOHOCTH MCIIOIb30BaTh OC-
HOBHBIC €CTCCTBCHHOHAYYHEBIC 3aKOHBI B HpO(i)eCCHOHaﬂBHOﬁ JCATCIIBHOCTH.

CamocrosTenbHas paboTa BBITIOIHIETCS BO BHEAYAUTOPHOE (2yIMTOPHOE) BpeMs 110 33aHUI0 U TIPU
METOAMYECKOM PYKOBOJICTBE IpEnojaBaTessi, HO 0e3 ero HemoCpeACTBEHHOrO yyacTus (IpH YaCTUYHOM
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HEMOCPECTBEHHOM yYacTHH MTPENoiaBaTells, OCTaBIIAIOLIEM BEIYLIYIO POJIb B KOHTPOJIE 32 paboToM cTy-
JICHTOB).

Dopmel camocmoamenvhol pabomsl 0aKanaBpoB pa3HOOOpa3Hbl. OHY BKIIIOYAIOT B ce0s U3yUCHHE
y4eOHOH, HayYHOU U METOJIMYECKOM JTUTEepaTyphl, MAaTEPHAJIOB MEPUOANYECKIX U3JaHHI C IPUBJICUYCHUEM
3JIEKTPOHHBIX CPEICTB OPULIUAIBHON, CTATUCTUYECKOH, IEPUOANYECKON U HAyYHOH MH(OpMaIuy.

B mponecce n3ydeHuss DUCHUILITUHBI «XuMus» OakanaBpamu Hampasienus 35.03.01 «JlecHoe
TIeII0» OCHOBHBIMU 8UOAMU CAMOCMOAMENbHOU pabdombl SABISFOTCSL:

- IOJTOTOBKA K ayAUTOPHBIM 3aHATUSM (JEKLUHUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOIUX 3a/laHUM;

- caMoCTOsATeNbHAas padoTa HaJl OTACIBHBIMUA TeMaMH y4eOHOW TUCIMIUIMHBI B COOTBETCTBHH C

y4eOHO-TeMaTHUYECKUM IIIAHOM;

- IOATOTOBKA K 3K3aMEHY.

Ha 3aHATHAX JEKIMOHHOIO THIA IpPEnojaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHBIE, Haubojee
CJIO)KHBIE TTOHSATHUSL TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NMPAKTHUECKHUE NIPOOJIEMBI, JaeT
PEKOMEHIallMU Ha BBIOJIHEHUE CAMOCTOSATENIbHOM paboThHI.

B xone nekiuii 00yJarommumMcst pEeKOMEH Ty eTCSI:

- BECTH KOHCIIEKTUPOBAaHUE y4eOHOIr0 MaTepuana;

- oOpaiaTh BHUIMaHUE Ha ONpeesIeHHs TOHATHA, (POPMYITHUPOBKU 3aKOHOB U UX MAaTEMaTHUECKOE
BBIPAKCHUE, TOJIOKEHMSI, PACKPBIBAIOIINE CONEPKAHUE TE€X WM MHBIX SBICHUI U MPOLIECCOB, HAyYHBIE
BBIBOJIbI U [IPAKTUYECKUE PEKOMEHAALINH 10 UX IPUMEHEHUIO;

- 3371aBaTh IIPENIOAABATEII0 YTOUHSIOLIUE BOIPOCHI C LIEIBIO YSACHEHUS TEOPETUUECKHX IT0JI0KEHUH,
pa3penieHus CIIOPHBIX CUTYalui.

B pabGounx KOHCIIEKTaX >KeJNaTeIbHO OCTAaBJIAThH I0JI, HA KOTOPHIX BO BHEAYJIUTOPHOE BpeMs
MOJKHO C/IeJIaTh MOMETKHU U3 y4eOHO-METOMUECKOro 00eCIeUeH s TSI CAMOCTOATEIBHOM paboThl 00yva-
IOLUXCS, AOMOJIHAIOIIEr0 MaTeprall IPOCIIyIIaHHOM JIEKLIUHY, a TAKXKE IMOMETKH, ITOAYEPKUBAIOIIUE OCO-
OyI0 BaKHOCTb T€X MJIU UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHusi KypcoM HEOOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaKk TeMaTH4YeCKUui
MaTepuaj B3auMOCBsA3aH Mexy co0oil. B cinyuasx mpomycka 3aHATUS CTYA€HTY HE0OXOIUMO CaMOCTOS-
TEJIbHO U3YYUTh MAaTEPUAI U OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI 10 IPOITYIIEHHOW TEME BO BpEMsI HH/IU-
BUyaJIbHBIX KOHCYJIbTAIH.

JlaGopaTopHble U IPAaKTUYECKUE 3aHATHS — 3TO aKTUBHas (opma yueOHoro npouecca. [Ipu moxaro-
TOBKE K JIaHHOTO BUJa 3aHATUSAM oOydaroneMycss He00X0JIUMO U3y4YUTh OCHOBHYIO JIUTEPATypy, 03HAKO-
MUTCS C JOTIOJIHUTEIBHON JINTEPATYPOH, YUECTh PEKOMEHIALMHU TIPENoaaBareis. TeMbpl TEOPETUUECKOTO
CoJiepKaHusl IIPEIOoJIaraloT IUCKYCCHOHHBIN XapakTep o0cyXJeHus. bonplias 4acTe T€M IUCHUILIUHBI
HOCHUT MPAKTUYECKHH XapakTep, T.e. MpearosaraeT BoIIOJHEHNE JaO0paTOPHBIX 331aHUH U pelleHHe 3a-
Jla4, aHaJIu3 MPaKTUYECKUX CUTYaLUH.

BaxHOll yacTbi0 CaMOCTOSITENBHON PabOTHI SBIAETCA UYTEHHE Y4YeOHOW M Hay4dHOH JMTepaTrypsbl.
OcHoBHast PyHKIMS yUeOHUKOB — OPUEHTUPOBATH CTY/ICHTA B CUCTEME 3HAaHUI, YMEHUH U HaBBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIELUATIMCTAMH 0 TAHHOW TUCIUILINHE.

Ormpoc 1o Teme 1abopaTopHOM pabOTHI MpeaCTaBisieT cOO0H OTBETHI HAa TTOCTABJICHHBIC BOMIPOCHI
nepez 1abopaTopHOi paboTol U mocie e€ BhIMoJHeHHs. V3moXkeHne B MUCbMEHHOM BHJIE PE3yJIbTaTOB
HKCIIEPUMEHTa U TEOPETUYECKOT0 aHallM3a WM pelleHHe 3a7adu Mo onpeaeneHHoi teme. CoaepkaHue
WH/IMBUyaJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOATOTOBKY OakalaBpoB
10 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHHS MO3BOJISET MPENOAaBaTessiM CyIUTh O X0J/Ie CaMo-
CTOSITENIbHOU PabOThI GaKalaBpOB B MEKCECCHOHHBIHN MEPHO] M O CTENIEHH UX TOJATOTOBKHU K SK3aMEHY.

[TonroroBka K sK3aMeHY MPEIOoJIaraer:

- N3y4YEHHE OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATYPhI;

- U3y4YEeHHE KOHCIEKTOB JIEKIIHIA;

- y4acTue B IPOBOJANMBIX KOHTPOJIBHBIX OIIPOCaX;

9. llepevyenb HHGPOPMALMOHHBIX TEXHOJIOTH, MCIIOJIb3yeMbIX
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NPH OCylIeCTBJIEHUU 00Pa30BaTeIbLHOIO NMpoIecca Mo TUCHUIINHE

[Ipumenenue 1MGPOBBIX TEXHOJOTHI B paMKax MpEenoJiaBaHus AUCHUILIMHBI IPEIOCTABISET
pacuIpeHHbIe BO3MOXXHOCTH T10 OpraHW3aluH y4eOHBIX 3aHATHH B yCIOBUAX U (ppoBHU3anu 00pa3oBaHus
Y TMO3BOJISIET CHOPMHUPOBATH Y 00YHAIOIIUXCS HABBIKM TPUMEHEHHUS IIU(PPOBBIX CEPBUCOB U HHCTPYMEHTOB
B IIOBCEHEBHOM KU3HHU U POPECCUOHATBHOMN JIETETLHOCTH,.

Jliig peanu3anuu 3ToH eI B paMKaxX U3y4eHUS AUCHUILTUHBI MOTYT IPUMEHSTHCS CIEAYOIINe
1U(POBbIE HHCTPYMEHTHI U CEPBUCHI:

- 11 KoMmMyHHKanuu ¢ obydarommmucs: VK Meccenmkep (https://vk.me/app?mt_click id=mt-
v7eix5-1660908314-1651141140) — mecceHKep, pacpocTpaHseTcs 1o JureH3un FreeWare;

- 7S TUIAaHUPOBAHUS ayJIUTOPHBIX W BHEAyAMTOPHBIX Meponpusituii: Snnekc.Kanengapp
(https://calendar.yandex.ru/) — oHJIaliH KaleHIapb-IJIaHEP, paCPOCTPAHSIETCS MO TuieH3un ShareWare

- JUI COBMECTHOI'O UCTIOJIb30BaHus ¢aitnos: Anaekc./[uck — cepBUC 1 XpaHEHUSI 1 COBMECTHOTO
UCTOJNB30BaHUSI  JOKYMEHTOB,  pPacHpocTpaHsercs 1o  JuueH3uu  trialware wu  @OO6mako
(https://cloud.mail.ru/) — cepBuc msa co3manus, XpaHEHUS U COBMECTHOTO MCIOJIb30BaHus (haljioB, pac-
MIPOCTpaHsETCs 10 JIUIEH3UH trialware;

- JUId OpraHu3alliil YAaJCHHOW CBs3M W BuaeokoH(pepenumit: BupeozBonok BKonrakte
(https://vk.com/calls) — cepBuc A5l BUIEO3BOHKOB, pacnpocTpaHsiercs rno aunen3uu ShareWare; Mirapolis
— CHCTEeMa JJIsi OpraHu3aliK KOJJICKTUBHON paOOThl M OHJIAMH-BCTPEY, PACIPOCTPAHSIETCS IO MPOTpHe-
TapHOU JIUIICH3HH .

Jjis yCcTienrHoTro OBJIAICHUS TUCIUTUTMHON MCIIONB3YIOTCS CIeNyIoIne HHPOPMAIMOHHbBIE TEXHO-
JI0TUU O0yUYeHUSI:

* [lpu mpoBeACHUHM JEKIHMHA HMCIOJB3YIOTCS MPE3CHTAllMM Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixos Ha mpodeccroHanbHbIE CAalThI, KCIIOJIb30BAHKE BHIEOMATEPUAIOB PA3TUUHbIX
MHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS 10 JUCLMIIMHE HPOBOJATCS B CIEHUATU3UPOBAHHON yuyeOHOU
ayJUTOPHUN.

JI71st nUCTaHIIMOHHOM MOAEPKKU TUCIUTUTMHBI UCTIONB3YETCS CUCTEMa YIIPaBIeHUs 00pa3oBaTelb-
HbIM KOHTeHTOM Moodle. 151 paboThl B JaHHOM cUCTEME BCe 00yUaroIMecs: Ha MePBOM Kypce IMOTydaroT
WHIUBUAYATbHbBIE JIOTUH U MapoJb sl BXOJa B CUCTEMY, B KOTOPOH pa3MemIaloTcs : MporpaMMa JIUCIu-
TUTMHBI, MaTePHAJIBI IS IEKIIMOHHBIX M UHBIX BUJIOB 3aHSATHH , 33/1aHUS, KOHTPOJIbHBIE BOIIPOCHL.

JlaGopaTopHble 3aHATHS MO TUCHMIIMHE MPOBOJATCS C MCIOJIb30BaHUE PA3JIMYHOTO JIAOOpaTOp-
HOro obopyaoBanus. Ha 3aHATHHM B XMMHUECKOH TJaOOpaTopuy 00y4aroImUiCcs 3HAKOMUTCS C Pa3IMYHbIMU
BEIIECTBAMH M MpUEMaMu pabOThl C HUMH B 3aBHCHUMOCTH OT HUX arperaTHOr0 COCTOSIHHS, XUMUYECKOU
aKTUBHOCTH W CTETIEHH TOKCUYHOCTH. YUHUTCS MPABMIIBHO TTOJIB30BATHCS PA3IMYHON XHUMHUYECKOH IMoCy-
70, 0o0opyI0BaHHEM U MpuOopamMH. 3HAKOMUTCS C XMMUYECKMMU M (PU3UKO-XUMHUYECKUMH METO/aMHU
aHaJIN3a BEIECTB.

B mpouecce m3ydeHus NUCHUIUIMHBI yYEOHBIMU HENSMHU SBISIOTCS NEPBUYHOE BOCHPUATHE
y4eOHON WH(POPMAIMU O TEOPETHUECKUX OCHOBAX CTPOCHHS, XUMHUYECKOW AKTHBHOCTH W TIPUHIIMIIAX
B3aMMOJICHCTBHS Pa3lUYHBIX XMMHUYECKHX D3JEMEHTOB, COEAMHEHHUI, BEIIeCTB M MaTepuaioB,
0a3upyYOIUXCsl HA OCHOBHBIX 3aKOHAX XUMHUH. J[apbHENIIast BO3MOXXHOCTh UCTIOIB30BaHUS STHX 3HAHUH B
npoeCCUOHATBHON ~ JESATEIbHOCTH C NPUMEHEHHEM METOJOB MaTeMaTH4YecKOro aHaliuza M
MOJISIIMPOBAHUS, TEOPETUIECKOTO M AKCIIEPUMEHTAIHHOTO HCCIIEIOBAHUSI.

JUis TOCTHKEHUS 9TUX Lieel MCIIONb3YIOTCS B OCHOBHOM TpaJUIIMOHHBIE HH(OPMATUBHO-PA3BU-
BaIOIIHME TEXHOJIOTHH O0YyUEHUS C yUETOM Pa3IMIHOTO COUETAHUS MTACCUBHBIX (GOPM (JIEKIHs, JabopaTop-
HOE 3aHATHE, KOHCYJIbTALUS, CAMOCTOSITENIbHAsE paboTa) U PeNpPOYyKTUBHBIX METOAOB 00yueHHs (TIOBECT-
BOBATEJIbHOE M3JI0KEHHE yueOHOM nHpopMaluu, 00bICHUTEIbHO-WILTIOCTPATUBHOE HU3JI0KEHKE) U Jabo-
PaTOPHO-MIPAKTUYECKUX METOJIOB 00YUYEHUS (BBIMTOJHEHNE MHAUBUIyalIbHBIX 33aJaHUH, MTOA00p peareHToB
Y pacyeT ONTHMAaJIbHBIX YCIOBUH MPOTEKAHUS IPOIIECCOB).

VYHuBepcuTeT obecredeH HeOOXOIUMBIM KOMIUIEKTOM JIMIEH3MOHHOTO MPOTrpaMMHOI0O obecriede-

HUs:
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— oneparnuonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

- oneparmonHas cuctema Astra Linux Special Edition;

— naket npukiaaaaeix nporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 689759257Z7E1309;

— MaKeT NpuKIaaHeIxX nporpamm P7-Oduc.IIpodeccnonanbHlii;

— antuBupycHas nporpamma Kaspersky Endpoint Security mns 6usneca — Ctangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuonHas cuctema Windows Server. KOHTpakT Ha yCIIyTu 1Mo npeoCTaBICHHUIO JTHIICH3UH
Ha MPaBo UCIOJIB30BaTh KoMIbloTepHOoe obecrieuerne Ne 067/9A ot 07.12.2020 rona;

— cucreMa BuieokoH(pepeHicBsa3u Mirapolis;

— cucrema BuieokoH(pepenucsssu [pyddmu;

— cucreMa ynpasieHus ooydenneM LMS Moodle — nmporpamMmmHoe o0ecrieueHre ¢ OTKPBITBIM KO-
noM, pacripocrpansiercs o quien3unn GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpaMMHoe o0ecriedeHrne pacpocTpa-
HSIETCS TI0 IPOCTON (HEMCKIIIOUUTEIbHOMN ) JINLEH3UU.

— HOIl «Xumusa. BupryanbHas naboparopus. 3amaun. TpeHaxepbl. Tectbl». J[loroBop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepraIbLHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM Il OCYLIEeCTBJICHUS
00pa30BaTe/IbHOIO NPoLecca M0 JUCHUIINHE

Peanuzanus yaeOHOTO Tporiecca OCYIIECTBISETCS B CIICUANBHBIX YUEOHBIX ayJJUTOPUSX YHUBEP-
CUTETa JJIsl POBEACHUS 3aHATUHN JIEKIMOHHOTO THUIIA, TJAOOPATOPHBIX 3aHATUMN, TPYNIOBBIX U UHIUBUIY-
AJIbHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTecTanuu. Bee ayMTopun yKOMITICK-
TOBaHBbI CIIEUATU3NPOBAHHON MeOEbI0 U TEXHUYECKMMHU CPEJCTBAMU O0YUYEHHUS, CITyKAIlUMU JIJIs TIpe -
cTaByieHUs y4eOHOI uHpopmanuu 6ombiion aynutopun. [Ipu Heo6xoauMocTH oOydaromuMcs npeaiara-
I0TCS1 HA0OPHI AEMOHCTPALMOHHOTO 000pyI0BaHUs U Y4eOHO-HATJISIHBIX OCOOMI, o0ecrieunBaromue Te-
MaTHYECKHE UIUTIOCTPAIIH.

CamocrosrenbHas paboTa 00y4aroIXCsl BHITOIHIETCS B ClIEUATN3UPOBAaHHON ay IMTOPHH, KOTO-
past o0opy0BaHa y4eOHOU MeOeNbl0, KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOKIIOUEHUS K CETH
«HTepHeT» M obecredeHueM J0CTyna B 3JEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTENbHYIO Cpery
YIIITY.

Ecth nomMenienue Uit XpaHeHHUS U POPUIAKTHYECKOTO 00CITY)KUBAaHUS Y4€OHOTO 000pY/I0BaHUSI.

TpeGoBanusi K ay1MTOPUSIM

HanmenoBanune CIICINAJIBbHBIX HOMCHIGHI/Iﬁ OCHaHIeHHOCTB CIICIIUAJIbHBIX HOMeHIeHI/II\/'I
u HOMCH_ICHI/II‘;I JJI CaMOCTOSITEIILHOU pa60TBI u HOMCIJ_ICHI/Iﬁ JJIsL CaMOCTOSITEIILHOU paGOTBI
IToMemeHue 1S JTEKIIUMOHHBIX 3aHATHI VY4eOHast ayquTOpuUs IS IPOBEACHUS 3aHATUH JICKIU-

OHHOTO THIA, TPYHIOBBIX W HMHAWBHUIYalb-HbIX KOH-
CyJIbTalMi, TEKYIIEr0 KOHTPOJIS ¥ IPOMEXKYTOUHOM aT-
TECTallM1, OCHAIIEHHAS CTOJIAMH U CTYJIbSIMHU.
JleMOHCTpanMoHHOe MYJIbTUMEINIHHOE 000pyI0BaHHUE:
MPOEKTOP, POYTEP, IKPaH.

IlepenocHsle:

- HOYTOYK;

- KOMILICKT 3JIEKTPOHHBIX YU4eOHO-HATIISIHBIX MaTepH-
ayoB (mpe3eHTalui) Ha (Iem-HoCUTeNsIX, o0ecrneunBa-
IOMINX TEMaTHYEeCKUE WILTIOCTPAIINH.

[TporpammHoOe obecnieueHue:

- Kaspersky Endpoint Security mis 6uzneca

- CpaBouHo-1ipaBoBast cucteMa «Cucrema TAPAHT».
CBOOOIIHBIN TOCTYI;

- CnpaBounas [IpaBoBas Cucrema Koncynprantllmoc
- «AnTumnaruat. BY3»

IPYIIIOBBIX U UHAUBUAYaIbHBIX KOHCYJIbTALUH,
TEKYILEH U MPOMEXKYTOYHON aTTECTALINN.
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ITomemenue s NpakTUYECKUX 3aHATUN

VYuebHnas naboparopus (ayx. 2-519) nus npoBeneHus
IPYIIOBBIX 3aHATHH M MHAMBUAYaJbHBIX KOHCYJbTa-
LM, TEKYIIero KOHTPOJIS U MPOMEXYTOUYHOH aTTecTa-
LIMH, OCHAII[CHHAsI CTOJIAMHU M CTYJIbsiMU. OCHAllleHa HO-
HOMEpaMH | J1abOpaTOPHBIMH yCTaHOBKAMHU.
JleMOHCTpanmoHHOEe MYJIbTUMEINHHOE 000pyAOBaHUE:
MPOEKTOP, POyTEP, IKPaH.

[lepenocHsle:

- HOYTOYK;

- KOMIUIEKT 3J€KTPOHHBIX YI€OHO-HATJIAIHBIX MaTepPH-
ayoB (mpe3eHTanuii) Ha (Iem-HoCUTeNs X, ooecnednBa-
IOIINX TEMaTHIECKUE WILTIOCTPAIINH.

[TporpammHOe oOecnieueHue:

- Kaspersky Endpoint Security nis 6uszneca

- CpaBouHo-mpaBoBast cucteMa «Cucrema TAPAHT».
CBOOOHBIH AOCTYTI;

- CnpaBounas IIpaBoBas Cucrema KoncymnsrantlImoc
- «AnTumnaruatr. BY3»

ITomereHus s CaMOCTOSITEIILHOMI pa6OTLI

. ITomeneHne 11 CaMOCTOATENIEHON pabOThI, OCHAIIICH-
HOE CTOJIaMH U CTYJbSIMH; IEPEHOCHBIM MYJIbTHMEANI-
HBIM 00OpyZOBaHHEM (HOYTOYK, 3KpaH, IPOCKTOp, Po-
yTep).

Ilpoepammmnoe obecneuenue:

- Kaspersky Endpoint Security mist 6m3Heca

- CpaBouHo-mipaBoBast cucteMa «Cucrema TAPAHT».
CBo6OAHBIN AOCTY,

- CnpaBounas ITpaBoBas Cucrema Koncynsrantllmoc

[Tomemienne nns XpaHeHHss W TOpodUIaAKTHYUE-

CKOT0 00CITy’)KMBaHUsI y4eOHOTO 000pYIOBaHUS

[lepeHocHOE  NEMOHCTpalMOHHOE  OOOPYHOBAaHHE
(MyJIBTHMEIMIHBIE TIPOCKTOPHI, 3KPaHbl, HOYTOYKH).
PacxonHble MaTepualibl Uil PEMOHTA U 00CITYKMBaHHS
TEXHHKH.

Mecra a71s1 XpaHeHHsI 000py10BAHUS
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