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1. O01mue moj10KeHu s

JAucuunianaa «XMMHs» OTHOCUTCS K 0a30BOi yacT 610ka 1 yueOHOTO 1U1aHa, BXOJAIIETO B CO-
CcTaB o00pa3oBaTebHOW TmporpamMmbl  Beiciiero oopazoBanus 23.03.02 «HaszemHble TpaHCIIOPTHO-
TEXHOJIOTUYECKHE KOMIUIEKChDY(HANPABIEHHOCTh - «l'MIpaBIMYECKUE M IHEBMATUYECKUE CHCTEMBI
TPAHCIIOPTHO-TEXHOJIIOTUYECKUX KOMITJIEKCOBY).

HopmatuBHO-MeTOIMUeCcKO# 6a30i 11 pa3paboTKu pabodeil mporpaMmbl Y4eOHON TUCIUILTHBI
«XUMHUS» SBISIOTCS:

- ®epepanpbiii 3aKoH «O06 oOpazoBanuu B Poccuiickoii deaepanuny, yTBEpKISHHBIN TPUKA30M
Muno6puaayku PO Ne 273-03 ot 29.12.2012;

- [Ipuka3z Munobpuayku Poccun Ne245 ot 06.04.2021 r. OO0 yTBep»KACHHUH MOPSIIKA OpraHU3a-
MU U OCYIIECTBIEHHUS 00pa3oBaTENbHOM NEATEIbHOCTH MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakaiaBpuara, IporpaMMam CIeIHaTuTeTa, IPorpaMMaM MarucTpaTyphl.

- @epepanbHbIl TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT BbHICIIETO0 O00pa3oBaHUS IO
HanpaBieHuto  noarotoBku  23.03.02  «HazeMHble  TPaHCIOPTHO-TEXHOJIOTMUYECKHE  KOMILIEK-
CBI»,yTBEPKJICHHBIN NMpHUKa3oM MUHHCTEPCTBA HayKH W BhICIIEro obOpaszoBaHusi Poccuiickoit dexnepa-
uuuNe 915 ot 7 aBrycra 2020 r.

- [Ipodeccuonansbusbiii crangapt 31.007 - «PaboTHUK 110 cOOpKE aBTOTPAHCIIOPTHBIX CPEJICTB U UX
KOMIIOHEHTOB», YTBEP:KJIEH IIpUKa3oM MHUHKCTEpCTBA TpyJa U coluanbHOU 3ammTel Poccuiickon dene-
pauuu ot 03.10.2022 Ne 608H;

- [Ipodeccuonanpuspiii cranaapt 40.198 - «Cnenuanuct mo MpoeKTHPOBAHUIO THIPO- U THEBMO-
MIPUBOJIOBY, YTBEPKIEH MpHKa3oM MUHUCTEpCTBA TpyJda M colMalbHOM 3ammuThl Poccuiickoit ®enepa-
oy ot 2 uronst 2019 roma N 462H;

- YueOHbIe mIaHbl 00pa30BaTEIbHON MPOTPaMMBI BhICIIEr0 0Opa3oBaHus HampasieHus 23.03.02
«Ha3zemHble TpaHCIOPTHO-TEXHOJIOTMYECKHE KOMIUIEKChI»- «['MapaBinyecKue M IHEBMATUYECKUE CH-
CTeMbl TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIUIEKCOB») MOJATOTOBKM OaKallaBpOB MO OYHOM U 3a0YHOMU
dbopmam obOyuenus1, omoOpernable YueHbiM coBeToM YIJITY (mmporokos Ne 3 ot 21.03.2024).

O6yuyenne 1o  oOpazoBarenvHOi  mporpamme  23.03.02  «HazemHble  TpaHCIOPTHO-
TEXHOJIOTUYECKHE KOMIUIEKChI» - «['MapaBnuyeckue W ITHEBMAaTHYECKHE CHUCTEMBbl TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX KOMIUIEKCOBY) OCYILIECTBISETCSA Ha PYCCKOM S3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUsI N0 TUCIHUIJIHHE, COOTHECEHHBIX
¢ INIAHMPYEMBbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMBbI

[TnanupyemMbIMH pe3yibTaTaMu O0y4eHMs MO JUCLMIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIIaJICHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIMN U obecre-
YHUBAIOLIUE JOCTH)KEHHUE MJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B IIEJIOM.

Lenab ocBoeHust AMcUMMIMHBI — GOPMUPOBaHUE Y OyAylIMX OakanaBpoB CIOCOOHOCTH K MpHUMe-
HEHMIO €CTECTBEHHOHAYYHbIX M OOIIEMH)KEHEPHBIX 3HAaHUN XUMMHU, TEOPETUYECKOTO U IKCIIEPUMEHTAIIb-
HOT'O MCCIIEI0BaHUs B PO(ECCUOHATILHOM €S TEIIbHOCTH.

3aga4yu AUCHMILVINHBI:

— MPUBUTH O0YYAIOIIMMCS CITIOCOOHOCTH K MPUMEHEHUIO €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEP-
HBIX 3HaHUI MO0 XUMUH, PYHAAMEHTAIbHBIX 3aKOHOB MPUPO/IbI XapaKTEPU3YIOMIUX XUMUYECKHE U (PU3H-
YECKHUE CBOMCTBA OKPYKAIOIIUX HAC OOBEKTOB U SIBJICHU;

— 00yYUTHh METOAM pEIICHUs 3a/1a4 C UCIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX 3HAHUN O 3aKOHO-
MEPHOCTSIX XMMUYECKUX MPEBpalleHUi U OCHOBHBIX XMMHUYECKHX 3aKOHOB, METOJIaM MaTeMaTH4eCKOIo
aHaJIM3a U MOJICIMPOBAHUS B IPO(HECCHOHAIBHON AEATEIbHOCTH.

IMpouecc u3yyeHusi JUCUMILIMHBI HANIPaBJeH HA popMupoBaHue cjieayrouleid odmenpodgec-
CHOHAJIbHON KOMIIETCHIIUM:

— OIIK-1: Cnoco0eH MpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEMHKEHEPHbIE 3HAHHS, METObI
MaTeMaTHYeCKOro aHAJIN3a U MOJAEIHPOBAHUS B IPOPECCHOHATBHOMN 1A TETbHOCTH.



B pesyabTare n3y4eHus JMCHMIIJIMHBI 00y4AIOMINICS J0JIKEeH:

3HATh:

— CCTCCTBCHHOHAYYHBIC q)yHl[aMeHTaJIBHBIe 3HAaHUA, CYTb OCHOBHBIX 3dKOHOB XMMHWHU U XUMHNYCCKHUX
IIPEBpaILeHUH, METOJbl MaTEeMaTHYECKOr0 aHaliMu3a MOJIYYEHHBIX PE3yJbTaTOB XMMHUUYECKOTO 3KCIIEpHU-
MEHTAa;

— 3aKOHOMEPHOCTU U3MEHEHUs (PU3MUECKUX U XMMUYECKUX CBOWCTB IPOCTHIX U CIO0KHBIX BEIIECTB
B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm J1.M1. Menneneesa.

yMeTh:

— CaMOCTOATCJIbHO IMPUMCHATL MATCMATHYCCKUC MCTOMbI, (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IG U XUMHYCCKHUE 3a-
KOHBI JJIs peIIeHUs IPaKTUUECKUX 3ajjad B 00J1aCTU IPOPECCHOHATIBHOM 1€ TEbHOCTH;

— 3allMCbhIBAaTh YPAaBHCHHA peaKum”I XUMHNYCCKUX HpeBpaH_IeHI/Iﬁ BCIICCTB U UX IIOJYYCHUSA,; ITPOBO-
IUTh QHAJIOTUH B N3MEHEHUH CBOMCTB XUMHUECKUX COCTUHEHUH.

BJIA/JETh:

— NPAaKTUYECKUM MPUMEHEHHEM €CTECTBEHHOHAYUHBIX M OOIEHMH)KEHEPHBIX 3HAHWH, 3aKOHOB XU-
MUHU, METOAMK MIPOBEACHUSI TEOPETUUYECKOTO U IKCIEPUMEHTAIBHOIO XMMHUUYECKOTO HMCCIEAOBaHUS IS
peleHus 3a1a4 B IpopecCuOHaNbHOMN e TeIbHOCTH;

— BBISIBJIEHUEM B3aMMOCBS3M MEXIY CTPYKTYpOH, CBOMCTBaMHU M PEAKIIMOHHOMN CIIOCOOHOCTBHIO XMMMYE-
CKUX COEJMHEHUH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi y4eOHasi ITUCIMILIMHA OTHOCHTCSA K 00s3aTeNbHBIM TUCHUIUIMHAM 0a30BOW YacTH, YTO
o3HavaeT (popmMHpoBaHKE B mpolecce 00ydeHus y OakanaBpa OCHOBHBIX OOLIETIPO(EeCcCHOHABHBIX 3HA-
HUH 1 KOMIIETEHIINH B paMKax BBIOPAHHOTO MPOduIIs.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOH JUIsl MOCTIEAYIOUIETO U3YUECHUS
mucuuiuiid OITOII u Hanucanus BbITYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Ilepeuens obecneuugarowux, COnymcmeayIOWux u 0becneyusaemvlx OUCYUNIUH
Obecneyusarouyue Conymcmeyroujue Obecneuyusaemvle
Marematuka, @usuka DKOJIOTHS Oxpana Tpyna
Marepuanosenenue. TexHo-
JIOTYSI KOHCTPYKIIMOHHBIX
MaTepUaJIOB

VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOYYalOLIeMyCsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
n3ydaeMbIx JuciUIuiuH B coorBeTcTBUM ¢ OI'OC BO, uro obecneunBaer TpeOyeMblil TEOpETUUECKHIM
YPOBEHb U MPAKTHUECKYIO HAIIPABJICHHOCTb B CUCTEME 00y4eHUs U Oyyliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM TUCHHUINJIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJINYeCcTBA aKaJeMHYeCKHX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npenojgaBarejemM

(110 BMaaM y4eOHBIX 3aHATHIH) H HA CAMOCTOSITEIbHYIO Pa00oTy 00y4aroIuxcs

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akameMnduecknx 4acoB
Bun yuebnoit paboTbl
oyHas popma | 3aouHas popma

KonTakTHas padoTa ¢ npenogaBarejieM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuyeckue 3ansatus (113) 18 -
naboparopabie padboTs (JIP) 16 8

WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTosiTeIbHAs padoTa 00y4alOIIMXCs: 91,65 133,65




M3y4YeHUE TEOPETUUECKOTO Kypca 22 45
HOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIIHI 35,65 8,65
Bu1 npoMeKyTOYHON aTTeCTAIUM: IK3aMeH IK3aMeH
OO01ast TPYI0€MKOCTh 4/144

*KoHTakTHasi paboTa 0Oydyarommxcs C MpernojaBaTesieM, B TOM YHCIE C MPUMEHEHHEM IUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHA JICKIIMOHHOTO TUMA, U (WJIN) 3aHATHS CEMUHAPCKOTO THUIIA, JTAOOpaTOpHBIC 3aHATHA, U (IIN)
IPYIIOBbIE KOHCYIbTALMH, U (MJIN) HHIUBHIYAIBHYIO paboTy 00Yy4aloIIerocs ¢ mpernojaBaTeieM, a Tak)Ke aTTeCTallnOHHbIC
HCIBITAaHUS TPOMEKYTOUHOHN aTTrectanuu. KoHTakTHas paboTa MOXKET BKJIIOYATh WHBIC BUIBI YUCOHOU JEATENLHOCTH, IPEIy-
CMaTpUBAIOIIE IPYNIOBYIO0 U HHIUBHIYAIbHYIO Pa00Ty 00yYaroImuXxcs ¢ npenoaaBaresieM. Yachl KOHTAKTHOW paboOThI OIpe-
nensitorest [lonoxkeHnueM 00 opraHu3aly ¥ MPOBEICHUH KOHTAKTHOW pabOoThl MPU peanu3anuu o0pa3oBaTelbHbIX IPOrpaMM
BBICIIEro 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. CoepskaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/esiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKaJeMHYeCKUX YacoB

5.1. TpynoeMKoCTb pa3aejioB JUCHUNIMHBI

ouHasi popMa 00yueHus

Bceero
No . | CamocTosTenbHAS
HaumenoBanue paznena quCHUIIMHBL JI | 1I3 | JIP | koHTaKTHOM
/T pabora
paboThI
1 | BBeeHnne B Kypc

11 BBeneHre u OCHOBHBIC TIOHSTHS U OTIpe- 1 ) i 1 2
JICTICHUS

1.2 | dynnameHTa bHBIC 3aKOHBI XUMHU 1 2 - 3 4
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX CO-

1.3 | enunenuii. Xumus anemenToB. CBolcTBa 2 4 - 6 14
BaXXHEUIIINX COSTUHEHUH.

2 | CTpoeHue BeniecTBa

CtpoeHue aToma H IepuoandecKas Cu-
cTeMa XMMUYCCKUX DJIIEMEHTOB 1o 4 i 6 6
J.M.Menneneena. [loHsTHE O XUMHUYECKOU
CBSI3U.

3 BBeneHue B TeOpHI0 XMMHUYECKHX MPOIECCOB

3.1 | DHepreTrka XUMHYECKUX MTPOLECCOB 2 2 - 4 2

39 CKOpOCTh XUMHUYECKHUX PEaKINi U XUMHU- 5 4 i 5 4
YECKOE PAaBHOBECHE

3.3 | PacTBophl 4 2 8 16 16

4 DJIeKTPOXMMHUYECKHE MPOLECCHI

41 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE Pe- 5 ) 4 5 4
AKIIMH
["anpBaHWYECKUE STIEMEHTHI. DJIEKTPOIIN3

4.2 | pacTBOpOB 1 paciiaBoB. Koppo3us me- 2 - 4 4 4
TaioB. Bompock! sxonorum.

Hroro no paznenam: 18 | 18 | 16 52 56

ITpoMexxyTodHast aTTeCTAIHS - - - 0,35 35,65

Bcero 144




3a04Has popMa o0y4YeHHUsI

Bcero
No . | CamocrosATenpHas
HaumenoBanue pasnena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOH
/1 pabora
paboThI
1 | BBeaeHue B Kypce
11 BBenenue u 0CHOBHbBIE TTOHSTHUS U OTIPEJIe- 3
' JICHUS
1.2 | dynpamMeHTaIbHbBIC 3aKOHBI XUMUN 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHHUYECKUX CO-
1.3 | equnenuii. Xumus snementos. CBoiicTBa - 4 4 24

BaXKHEHUIINX COCTUHEHUH,

2 | CTpoeHnue BeniecTBa

Crpoenue aToma U NepuoAnyuecKasi cuctema
xumudeckux 3nemeHToB [1.11.MeHnneneesa. - - - 10
IlonsaTue 0 XUMHYECKOI1 CBSI3U.
3 BBeieHue B TeOPHI0 XHMHUYECKHX MPOLIECCOB

3.1 | DHepreTnka XMMHYECKHX MPOIECCOB - - - 6

39 CKOpOCTh XUMHYECKUX PEAKLUi U XUMHYE- | i i 14
CKO€ PaBHOBECHE

3.3 | PacTBOphI 1 2 5 32

4 DJIeKTPOXMMHYECKHE MPOIeCChI
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEaK-

4.1 - 2 - 12
UK
["anpBaHMUYECKHE 3TIEMEHTHI. DJIEKTPOIIU3
4.2 | pactBOpoB H pacmiaBoB. Kopposus merai- - - - 10
10B. Bonpock! akonorum.
Hroro no paznenam: 2 - 8 10 125
[TpomMexxyTouHast aTTecTanus - - - 0,35 8,65
Bcero 144

5.2. Conep:xaHue 3aHATHI JEKIIMOHHOI0 THIIA

Pa3pnen 1. BBenenue B Kypce

1.1 Bgeoenue u ocnogHble NOHAMUSA U ONpedeleHUs.

[Tpeamer u 3agaun XUMUH, €€ MPaKTUYECKOE 3HaUeHNEe. XUMHUS U TPOOJIEMBbl COBPEMEHHOM HayKH
n obmectBa. Ponb XuUMHM B pa3BUTHM JIECOXMMHUYECKOTO KoMiulekca Poccuiickoit ®eneparuu.
Opranuzanus caMoCTOsTeIbHON paboThI O Kypcy oOIiel XUMUH.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Maccel M dHepruu. lleproanyHocTs. 3akoH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUU.

1.3 OcHognvle Knaccvl Heop2aHuueckux coeOuHeHuil

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

CBoiicTBa Ba)XHEHIMX COCTUHEHUH 3nmeMeHToB. Haxoxkmenue snemeHTOB B mpuponae. CriocoOb
noaydeHust. CBONCTBA U TPUMEHEHHUE.

Paszgea 2. CtpoeHue BemnecTBa

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

OcCHOBHBIE MOHATHS O CTpoeHMH aroMa. [loHsaTne o kBaHTax. OCHOBHBIE IOJIOKEHMSI KBAHTOBOM
MEXaHUKH. ODJEKTPOHHOE 00JIako, OpOHMTallb, KBAaHTOBBIE 4YHcna. [IOps/IOK 3aroHEHHs SJIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH 3HEPIruy, NpaBwio XyHjaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH DJIEKTPOHHOM CHMMETpPUH, 3aKoH Mosnu. [IpaBuiia mocTpoeHus: YeTHBIX M HEUYETHBIX PsIIOB OOJIBIINX
MEePUOJIOB. S-, P-, d- u f-anementsl. [lepromrueckiie CBOWCTBA XMMHUUYECKHX JIEMEHTOB: SHEPrHs HOHU3AIIUH,



CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTh, AaTOMHBIE M HOHHBIE Pa/INyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuueckas cés13b U CmpoeHue npocmsix MOJIeKyJl

XuMHUECKasi CBA3b: BUIBI, METOABI omucaHus. OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOU CBS3H:
JUIMHA, HAIlPaBJIEHHOCTb, MPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3€H: HACHIIIAEMOCTh U
HaNpaBJICHHOCTh CBSI3M, KPAaTHOCTh CBSA3H, MOJsipu3yeMocTh. ['mOpuamsanus. MoHHas CBsA3b: 3HEprus
WOHHOW CBSI3W, MOJISIpU3allds HOHOB, MOJIAPHOCTh M MOJIAPU3YeMOCTh cBsi3u. CTpoeHue BelIeCTB B
KOHJIEHCUPOBAaHHOM COCTOSIHUH.

Pa3znen 3. BBeneHue B TeOprI0 XUMHYECKHUX MIPOLECCOB

3.1 Duepeemuka Xumuueckux npoyeccos

BuyTpennsis sHeprus u sHTanbnus. TemioBeie 3¢(eKTsl pa3muyHbIX IporeccoB. 3akoH [ecca u
CIIEICTBUS M3 HEro BhITekarone. CtangaptHas Temiora oopasosanus. [lonsarue 06 suTponuu. M3mene-
HUE SHTPOIUU B pa3inuHbIX mnporeccax. [lonstue o0 snepruu I'n66ca u e€ U3MeHeHHH KaK Mepbl peak-
IIUOHHOW CIIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyuil U XuMuieckoe pagHosecue

CKopoCTbh peakliui B TOMOTE€HHBIX U F€TEpOreHHbIX cucTeMax. MaKkTopsl, BIAUSIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTMBUpOBaHHOM Komruiekce. HeoOpaTtumbie u oOpaTuMble Mpolecchl. XUMUYe-
ckoe paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle-IlaTense.

3.3 Pacmeopui

O60mue moHATHS O pactBopax. [pyrme paucmepcHbie cucteMbl. OCOOCHHOCTH BOABI Kak
pactBopuTtensa. O6pazoBanue pactBopoB. PacTBopumocTh BemiecTB. TepMoXuUMHUYECKHE MPOLECCHl MPH
pactBopeHnH. Ci0coObI BhIpaKE€HUSI KOHIEHTPALUH.

Paz0aBneHHble pacTBOpPBI HEIIEKTPOIUTOB. MneanbHble pacTBOpbl. KosmuratuBHbIE CBOMCTBa
pactBopoB: 3aKoHbI ['enpu Payins, Bant-I'odda.

CBolicTBa BOJHBIX PacTBOPOB AMEKTpoNUTOB. MloHHOE mpou3BeneHue BoAbl. BonopoaHbli moka-
3arenb pH. CuiibHBIC U cita0ble AIeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa nucconmanuu. 3aKoH pa30asiie-
Hus OcTBanbaa. MloHHbIe peakuuu.

VYcnosusa cmemenus paBHoBecus. IIpoumsBenenue pactBopuMoctu. KosmuecTBeHHOE olncaHue
paBHOBECHI B pacTBOpax JJEKTpoauToB. [IprMeHeHne 3akoHa AEHCTBYIOLIUMX MacC K JJIEKTPOIUTAM.
I'unponus coneit. CteneHb U KOHCTaHTa rUApou3a. Jucconuanysi KOMIJIEKCHBIX COSUHEHUI.

Krnaccudukanus u xapakTepucTUKa XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB aHanu3a. AHa-
JUTUYECKHUE PEaKIUU Ha NOHBI.

Pa3nen 4. DinekTpoxumMHuYecKHe Mpouecchl

4.1 OxkucrumenbHO-60CCMAHOBUMENbHBLE NPOUECCHL

Baxwuelinme BOCCTAHOBUTENIM W OKUCIUTENNW. METOABl COCTABICHUSI YPABHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklnii. BiusHue cpeapl Ha XapakTep IpOTEKaHUs peaKuil.

OKBUBAJIECHT OKHUCJIUTENS u BOCCTAHOBUTEJISL. Knaccudukanus OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

["anpBaHMYECKUN AJIEMEHT. OJEKTPOJHbIe MOTeHIHANbl. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE
noteHnuansl. HarnpasieHne npoTeKkaHus OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. Xumus S, p, d, f-
METaJUIOB.

4.2 Onexmponuz

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipoliecc. KaToHbIe 1 aHOJIHBIE MPOIIECCHI.
3aKOHBI JIEKTPONIN3a. DJIEKTPOJIU3 C pACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIBI KOPPO3UH. DIEKTPOXUMHUECKasi KOPPO3usl. 3allluTa METAIOB OT KOppo3uu. Bo-
IIPOCHI HKOJIOTHUH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHMHAPCKOT0 THIIA

Y4eOHBIM MJIaHOM N0 AUCLMIUIMHE MPEAYCMOTPEHBI IPAKTUYECKHE U Ja00PATOPHBIC 3aHATHS
\ Ne \ Hanmenosanue pasgena ] dopwma npo- \ TpynoéMkocTs, yac




JUCIUIUIAHBI (MOTYJIS) BEJICHUS OYHas 3a04Hast
3aHITHUS
Pazgen 1. BBenenue B kype «O01mas 1 HeOpraHuye- MpaKkTuye-
1 | ckas xumus» (tema 1.1.-1.2. dynnameHTanbHble cKast 4 -
MIOHSTHSI U 3aKOHBI XUMUU. 3aKOH KBHUBAJICHTOB.) pabota
Paznen 1. Benenue B kypc «OO011ast 1 Heopranmye- DAKTIe
o | CKas XuMus» (tTema: 1.3. OcHOBHBIC KJ1acChl HEOpra- p cKast 4 4
HUYECKUX COEIUHEHUN. XUMUS djIeMeHTOB. CBOM- a60Ta
CTBa BaXHEUIIIMX COCIUHCHHIA. ) p
Pazgen 2. Ctpoenue BemiecTBa
MpaKkTHye-
3 (tema: 2.1. CtpoeHue atomMa W MEpUOAMYECKAs CH- KAt 4
cremMa xumuueckux osieMeHToB J[.M.Menpaeneena.
. pabota
tema: 2.2. [ToHATHE 0 XMMHUYECKOU CBSI3H.)
Pazgen 3. BBenenue B TEOpUI0O XUMHUYECKHUX MPO-
1[ECCOB paKTHye-
4 | (tema: 3.1. DHeprernka XHMHUYECKHX TPOIECCOB. cKas 6 -
Tema: 3.2. CKOpOCTh XUMHUUYECKUX PEaKUUN U XUMH- pabora
yeckoe paBHoBecue. KaramuTtuyeckue peakiimm. )
Paznen 3. BBeneHue B TEOpHIO XUMHUYECKHX MpO-
1L[ECCOB npaKkTuye-
5 | (rema: 3.3. PactBopsl. [IpuroroBnenue pacTBOpoB cKas 2 -
3aIaHHON KOHIICHTPALIMM W3 BEIIECTB Pa3JIMUYHOTO pabota
arperaTHoro COCTOSIHMSL. )
Paznen 3. Benenue B TeOpHI0 XMMHUYECKHMX NpO- | Jiaboparop-
6 | Leccos Hasi / mpak- 4
(rema: 3.3. PactBopsl. CHIIBHBIE U CITA0BIC DJICKTPO- THYECKast
nuThl. loHHBIE paBHOBECHS. ) pabota
nmabopaTop-
Pazgen 3. BBenenue B TEOpHI0O XUMHUYECKHX IIPO-
Has / Ipak-
7 | ueccos 4 2
THYECKast
(tema: 3.3. PactBopsl. ['unpomnus.)
pabora
naboparop-
Pazgen 4. DnexkTpoxuMHUyecKHe MpoIECCh paTop
Has / mpak-
8 | (rema: 4.1. OKUCIUTENTHFHO-BOCCTAHOBUTEIILHBIC Pe- 4 2
THYECKast
aKIUH.)
pabora
Pazgen 4. DneKTpoXUMHUYECKHUE TTPOIIECCHI 1A60D4TO
9 (tema: 4.2. TanbBaHUYECKUE HIEMEHTBI. DIICKTPOJIH3 H]zm p 4
pacTBOpoOB u paciiaBoB. Kopposust meramios. Bo- AGoTa
IPOCHI PKOJIOTHH.) P
HTroro: 34 8
5.4/letasiu3anus caMoCTOSITeIbHOH padoThI
No HaunmenoBanue pasnena Bun camocTosiTerbHOM TpynoeMKocTh, yac
B JTUCITUTUIAHBI (MOJTYJIS) paboThI OuHas 3a04Has
Paznen 1. Begenue B kypc «O06mas u He-
A P HI IToaroroska k ornpocy
oprannueckas xumus» (tema 1.1.-1.2. OyH- 9
1 10 TEME MPAKTUIECKOMN 6 17
JIaMEHTAaJIbHbIE TIOHSTHS W 3aKOHBI XUMHH. AGOTEL
3aKOH SKBHBAJICHTOB. ) P
Paznen 1. Begenue B kypc «O06mas u He-
A P - IToaroroska k ornpocy
oprannveckas xumus» (tema: 1.3. OcCHOB- .
2 . 10 TeMe MPAKTHYECKON 14 24
HBIE KJIACChl HEOPTAaHUUYECKUX COSAMHEHUH. AGOTEL
Xumus sieMeHToB. CBOMCTBA BaKHEHIIINX P




Ne HanmenoBanue paszzaena Bug camocrositenbHOM TpynoemMKkocTs, yac
- JUCHUTLTAHBI (MOJTYJIsS1) paboThI O4YHas 3a04Hast
COEIMHEHUH.)
Paznen 2. Ctpoenue BemecTBa
(tema: 2.1. Ctpoenue atoma u nepuoaude- | I[loaroroska k omnpocy
3 |ckag cucTeMa XHMHYECKHX OJJIEMEHTOB | IO TeME MPAKTHYECKON 6 10
H.M.Mengeneea. tema: 2.2. Ilonstue o paboThl
XUMUYECKOU CBSI3U.)
Paznen 3. BBeneHnue B TEOpUIO XUMUYECKUX
IIPOLIECCOB
[TonroroBka k onpocy
(tema: 3.1. DHepreTka XMMHYECKHUX IPO- 9
4 10 TEME MPAKTUICCKOMN 6 20
neccoB. Tema: 3.2. CKOpOCTh XMMHYECKUX AGOTEL
peakiuii U XxuMuU4yeckoe paBHoBecue. Kara- p
JUTUYECKHUE PEAKIIH. )
Paznen 3. BBeneHnue B TEOPHIO XUMUYECKUX
IIPOLIECCOB
[ToaroroBka k onpocy
(rema: 3.3. PactBopsl. [Ipurorosnenue pac- .
5 . 10 TEME MPAKTUICCKOMN 6 12
TBOPOB 3aJaHHOW KOHILIEHTpPAIlMU W3 Be- AGOTEL
[IECTB Pa3UYHOIO arperaTHOro COCTOS- p
HUSL.)
Paznen 3. Beenenue B Teoputo xumuueckux | [loarotoska k ormpocy
g | mpoueccos 10 TeMe J1abopaTOPHO 5 10
(rema: 3.3. PactBopbl. CunbpHble U cnabbie | paOOTHI U 3aIIUTE OT-
AIEeKTPOoJnThI. IOHHBIE paBHOBECHSI.) YETHBIX MAaTEPHAJIOB.
[Togroroska k onpoc
Paznen 3. Benenue B TeOpUI0O XMMHUECKHX g pocy
0 TeMe J1abopaTOPHO
7 | mpoueccoB 5 10
paboTHI U 3aIUTE OT-
(rema: 3.3. PactBopsl. ['uapomnus.)
YETHBIX MAaTEPHAIIOB.
IToaroroska k onpoc
Paznen 4. DnekTpoXUMHUYECKUE TPOIECCH A pocy
10 TeMe J1abopaTOPHO
8 | (tema: 4.1. OxucnuTenbHO- 4 12
paboTHI U 3aIUTE OT-
BOCCTaHOBHTEIIbHBIC PEAKIINH. )
YETHBIX MAaTEPHAIIOB.
Paznen 4. DnexkTpoxuMuUecKue MpoIEecChl [ToaroroBka k onpocy
9 (tema: 4.2. T'abBaHUYECKUE DIIEMEHTHI. 0 TeMe J1abopaTOPHO 4 10
DIIeKTPOIN3 PacTBOPOB U pactuiaBoB. Kop- paboTHI U 3aIUTE OT-
pO3ust METAJTOB. BOITPOCHI 9KOJIOTHH.) YETHBIX MAaTEPHAIIOB.
IToaroToBKa K MpOMEXYTOYHOM arrecranuu | M3ydeHue JIEKIMOHHO-
ro MaTepuana, JuTepa-
10 TYPHBIX UCTOYHUKOB B 35,65 8,65
COOTBETCTBUU C TEMa-
THUKOU
Hroro: 91,65 133,65
6. IlepevyeHb yueOHO-METOANYECKOT0 0O0eceYeHUs M0 JMCUMILINHE
OcHOBHAsI M JONOJTHUTEIbHAS JUTEPATypa
Ne l'on
ABTOp, HANMEHOBAHHE IIpumeuanue
n/o H3JTaHNS

OcHoBHasi yueOHasi IUTEPATYpPa

10
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06y‘-IeHI/I$I II0 BCEM HaAIPaBJICHUAM U CICHHUAJIBHOCTAM O6y‘—ICHI/I$I B
YIJITY / B. I1. Cepena [u np.] ; Ypau. roc. nrecoTexH. yH-T. - Exare-
punOypr: YI'JITVY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum gocrymna:
https://elar.usfeu.ru/handle/123456789/55

2008

OJeKTPOHHBIN apXUB

1146
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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

19 | Henmumena C. B. OkucanTenbHO-BOCCTAHOBUTENbHBIE peaknun : Me- | 2009 DJEKTPOHHBIH apXUB
TOJ. YKa3aHus JJs J1a0. ¥ MPAKT. 3aHATUH IS CTYACHTOB OYHOW U /128

3a04. popm oOyuenus Hamnpasienuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Ilenumesa [u np.] ; Ypau.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2009. - 43 c. - bu6-
JUOTP.: c. 43. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

20 | Tony6esa T. b. Karanutudeckue cucrembl B kKypce "Xumus" : me- | 2011 | OnekrpoHHEIH apxuB
TOJ. YKa3aHWs JUISl JIa0. W TPAKT. 3aHATHU JUIS CTYIIEHTOB OYHOH M
3a04. ¢popm obOyuenus / T. b. I'onybesa, C. B. Ilenumena ; Ypai.
roc. JiecoTexH. yH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JUOTP.: c. 11. Pexxum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

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

OyHKIIMOHUPOBAHHE 3JIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIbHOM Cpelibl 00eCTIeYBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU UH(DOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJINOTEeYHbIE CHCTEMbI

- anekTponHas oubnuoreunas cucrema YIJITY (http:/lib.usfeu.ru/);

— 3JIEKTPOHHO-0MOIMoTeuHas cuctema «Jlauby. JloroBop Ne024/23-ET1-44-06 ot 24.03.2023 r.
Cpoxk neticteust: 09.04.2023-09.04.2024;

— DJIEKTPOHHO-OMOIMOTEUHAas crcTeMa «Y HUBEpCcUuTeTCKas oubnmmnoreka onnaita» (biblioclub.ru);

- 5IeKTPOHHAs 06pa3oBaTenbHas cucteMa «O6paszoarenbHas mwiardopma FOPAUTy. JInnensu-
oHHbIN moroBOop Ne015/23-EI1-44-06 ot 16.02.2023 1. Cpok nerictus: 01.03.2023 — 28.02.2024

- yHuBepcanbHas ©0a3a pnanHbix EastView (OO0 «MBUC») (https://dlib.eastview.com/
basic/details).

CnpaBoyHble 1 HH(POPMALHOHHBIE CHCTEMbI

— cipaBouHas npaBoBas cuctema «Koncymnsrantllmtocy» (http:// www.consultant.ru/). loroBop co-
poBOXKAEHUs dKk3eMIusipoB cucteMbl Koncynprantllmoc Ne0607/3K ot 25.01.2023. Cpoxk ¢ 01.02.2023 ¢
mo 31.01.2024 r.;

— cripaBo4HO-TIpaBoBas cucrema «Cucrema 'APAHT». CBoOoHBIH 10oCTyN (peXHUM JOCTyMA:
http://www.garant.ru/company/about/press/news/1332787/);

— MporpaMMHasi CUCTeMa JJIs1 OOHApYKEHUsI TEKCTOBBIX 3aMMCTBOBaHMN B y4€OHBIX M HAYyYHBIX
paborax «Anturaruar. BY3» (URL: https://www.antiplagiat.ru/). JloroBop Ne6414/0107/23-EI1-223-03
ot 27.02.2023 roga. Cpok ¢ 27.02.2023 r o 27.02.2024 r.;

— Nudopmarnmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum noctyma: cBOOOHBIIM

IMpodeccnonanbubie 0a3bl JAHHBIX

- "IOII "Xumus. BuptyansHas naboparopus. 3agauu. Tpenaxepsl. Tectol" (BY3b1)".

- Undopmannonnas cucrema PBK (https://ekb.rbe.ru/). Pesxxum goctyma: cBOOO HBIN.

- baza nonHoTekcToBBIX M OMOIMOrpaduyecKuX OMUCAHUN KHUT U MEPUOJNUYECKUX U3TaHUI
(http://www.ivis.ru/products/udbs.htm). Pexxum moctymna: cBOOOHBIIM

- Enunoe okHO jocTyma k o0pa3oBarenbHbIM pecypcam Denepanbhbiil moptan (https://www.big-
big.ru/besplatno/window.edu.ru.html).Pexxum noctyma: cBoOOOIHBIN.

- basa manusix «OTtkpbiTas 6a3a [OCTos» (https://standartgost.ru/).Pexum goctyma: cBo6o-
HBIH.

- Hayunas snextponnas 6udsiunoreka elibrary. — Pexxum mocrtyna: http://elibrary.ru/ .
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7. ®OH OLECHOYHBIX CPEACTB AJIsl IPOBEACHUSI IPOMEKYTOUYHOM aTTecTANMI
o0yyammxcs N0 AMCHUILIHHE

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKAa3aHUEM 3TanoB UX GOpMHUPOBAHUS B MpoLecce 0CBOeHUsI 00pa-
30BaTeJIbHOI NPOTrPaMMBbl

DopMupyeMble KOMIIETEHIIUN Bug u popma KoHTpOIIS

IIpoMe:XyTOYHBIH KOHTPOJb: YCTHBIN
ONpPOC Ha 3K3aMEHe

Texkymuii KOHTPOJIb: ONPOC, 3aLIUTa OT-
YETHBIX MaTEPHAJIOB T0 J1a0OpaTOpHOU pa-
6oTe

OIIK-1 - Crioco0OeH npuMeHsTh €CTECTBEHHOHAYYHbIE U
OOIEMHKEHEPHBIE 3HAHUS, METO/IbI MATEMAaTHIECKOTO aHa-
7132 ¥ MOJICJIUPOBAHUS B IPO(ECCHOHATIBHON AEATEIbHO-
cTH

7.2. Onucanue noxka3sareJsieii 1 KpUTepHeB OLlEHNBAHUSI KOMIIeTeHIHii
HA Pa3JIMYHBIX 3Tanax ux GopMUpPOBaHNS, ONMUCAHUE KA OLeHUBAHUS

Kpurtepuu oueHMBaHHS YCTHOTO 0TBETa HA KOHTPOJIbHbIE BONMPOCHI IK3aMeHa (IPOMeKYyTOY-
HBIii KOHTPOJIb popmupoBanusi komnereHniun OITK-1)

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HAaHUN 00 0OBEKTE, J0Ka3aTeNIbHO PACKPHITHl OCHOBHBIE TOJIOKEHUSI TEMBI; B OT-
BETE MPOCIICKHUBACTCS YETKas CTPYKTYypa, JIOTHYECKasl IOCJIEN0BATEIbHOCTb, OTpPaXKarollas CYHUIHOCThb
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABlIeHNH. 3HaHHE 00 0OBEKTE AEMOHCTpHUpYeTCs Ha (pOHE MOHUMAHUS
€ro B CUCTEME JIaHHOHM HayKU U MEXJUCLUIUIMHAPHBIX CBsi3ed. OTBET U3JI0KEH JINTEPATYPHBIM SI3bIKOM B
TepMHUHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIONINE BOIIPOCHI,

«4» (xopowo): — NaH NOJIHBINA, pa3BEPHYTHIA OTBET HA NOCTABJIECHHBIN BOIIPOC, IOKa3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIC MPU3HAKHU, IPUUMHHO-CIICACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTUUYEH, U3JI0KEH B TePMUHAX Hayku. OJHAKO TOMYLIEHbl HE3HAYUTEJIbHBIE OIIMOKH
WJIM HEJI0YETHl, UCTIPaBICHHbIE OaKalaBPOM C TTIOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnemseopumenvHo): — NaH HETOIHBIM OTBET, JIOTUKA M TMOCIEI0BATEIIBHOCTD U3JI0KEHUS
MUMEIOT CYIIECTBEHHbIC HapylIeHus. JlomyiieHsl rpyObie OMUOKYA P OMpPEAeIEHUU CYIIIHOCTH PaCKpPbI-
BaE€MbIX NOHSTUN, TEOPHI, SBJICHUI, BCIEICTBUE HEMIOHUMaHUsI OaKajlaBpOM UX CYILIECTBEHHBIX M HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITH KOHKPETHBIE ITPO-
sIBJIEHUs1 000OIIEHHBIX 3HAaHUM He Moka3zaHo. PeueBoe odopmieHne TpedyeT nonpaBok, KOPPEKIHUH;

«2» (neyooeremeopumenvho): — OaxkalaBp NEMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB
IpeMeTa, He YMEET JielaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPUBOAMUTH MPUMEPHI, TOKA3bIBAET ci1aboe
BJIa/ICHHE MOHOJIOTUYECKOW pEUbl0, HE BJIAJEET TEPMHUHOJIOTHEN, MTPOSBIAET OTCYTCTBUE JIOTHUYHOCTH U
MIOCJIEI0BATEIBHOCTH U3JI0KEHUS, AETAeT OUIMOKH, KOTOPhIE HE MOXET MCIPABUTh, Aa)K€ IPU KOPPEKIUU
Iperno/iaBaTenieM, 0TKa3blBaeTCsl OTBEUaTh HA 3aHATHH.

Kpurepun oneHuBaHHMA ONpPoOca YyCTHOIO OTBETA 10 TeMe J1a00opaTOpHOil padoThl (TeKyUIui
KOHTPOJIb popmupoBanue komnerenuuu OITK-1):

«5» (omauuno): OTIPOC TIPOMJICH C MEPBOTO pa3a; JaH MOJTHBIN, pa3BEPHYTHIN OTBET Ha BCE 3a/1aBa-
eMbIe ITPEero1aBaTesieM BOIPOCH, TIOKA3aHO 3HAHHE U NMOHMMaHue TeMbl. OOyyaromuiicss MpaBUIBHO OT-
BETUJI HA BCE BOMPOCHI MPU c/laue KOJJIOKBUYMa, 3HAE€T U IOHUMAET XOJI BBIITOJIHEHUS MPEACTOSIIEeH 1a-
O6opaTtopHOi pabOTHI.

«4» (xopowio): onpoc MPOHJIEH cO BTOPOI MOMBITKY; /1aH MOJHBIA OTBET Ha BCE 3a/1aBaeMble Ipe-
noJiaBaTeseM BONPOCHI, IOKAa3aHO 3HAHWE U MOHMMaHue TeMbl. OOyuaronuiics mpu cade KOUIOKBUyMa
MPaBWJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C MOMOIIbIO MPENo/1aBaTessl, 3HaeT U MOHUMAET X0/
BBINOJIHEHUS NIPEJICTOALICH 1abopaTopHOil paboThI.

«3» (yOoenemeopumenvbHo). ONPOC MPOUJIEH C TPEThEH MOMBITKH; JaHBl OTBETHI HA TIOJOBUHY 3a-
JlaBaeMbIX IPETro/aBaTesIeM BOIPOCOB, MOKAa3aHO 3HAHWE OCHOBHBIX MOHSATHH TEMbl, BBIHECEHHOH Ha
KOJUIOKBUYM. B OTBeTe CTYJEHTOB OTCYTCTBYIOT BBIBOJIbl. Y MEHHE PACKPBITh KOHKPETHbIE MPOSBICHUS
0000IIeHHBIX 3HAaHWH He MokazaHo OOyuaromuiics MpH cllaue KOJUIOKBUYMa MpPaBUIBHO OTBETWJ Ha
00JIBIIIYIO YacTh 33JJaBa€MbIX BOIPOCOB, OJIHAKO, peueBoe opopMieHHe TpeOyeT MONpaBoOK, KOPPEKIINH;
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CTYZICHT 3HA€T X0/ BHIMOJHEHUS MIPEICTOSIIEH JJa0opaTOPHOM paOOTHI.

«2» (HeyoosremeopumenvbHo) — OOyUAIOIINIICS HE 3HAET OCHOB TEMbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIC BBIBOJBI M MPUBOJIUTEH MPUMEPHI, TTOKA3bIBACT CIa00€ BIAJICHUE MOHOJIOTHUYECKOU pe-
4bl0, HE BJIaJICET TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTU U TOCJIEI0BATEIBHOCTH U3JI0XKe-
HUS, JIeNIaeT OMUOKHU, KOTOPBIE HE MOXKET UCIIPABUTH, JaXKe TIPH KOPPEKIUH IPEToaaBaTesieM, OTKa3biBa-
eTcsl oTBeuaTh Ha Bompockl. OOyyaromuiicss He CMOT OTBETUTH Jake HA MOJOBUHY 33JJaHHBIX €My BOIpPO-
COB, HE 3HAET X0/Ia MMPOBEJCHUS PEACTOIIEH T1ab0paTOPHO pabOTHI.

Kpurepun oueHuBaHMsI BbLINOJHEHUSI Ja0OPATOPHBIX PadOT U 3aMTHI 0TYeTAa (TEKYyIUMiA
KOHTPOJb ¢popmupoBanue komnerenuun OIK-1)

«5» (omnuuno): paboTa BBITIOJIIHEHA B CPOK; O(hopMIIEHUE U COJepKaTellbHas YacTh OTYeTa 00pas-
I[OBBIC; pa0dOTa BBIMIOJIHEHA CAMOCTOSITEIIEHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKITFOUCHUS U
BbIBOJIbI. OO yUarouuiics NpaBUiIbHO OTBETHII Ha BCE BOIIPOCHI MIPH 3aIIUTE OTUETHBIM MAaTEPUAJIOB.

«4» (xopowio): paboTa BBHIIIOTHEHA B CPOK; B O(POPMIICHUH OTYETA U €0 COJEPKATEIHHON YacTu
HET TpyOBIX OMMOOK; paboTa BBIMOJHEHA CAMOCTOSTENIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 00O0OIIEHNS,
3aKJIFOYCHUS ¥ BBIBOIbI. OOyJaromuiics Mpy 3alIUTe OTYCTHHIM MAaTEPHAJIOB MMPABUIBLHO OTBETHUJI HA BCE
BOIIPOCHI C TIOMOIIIBIO MPENo1aBaTesl.

«3» (yoosnemeopumenvro): paboTa BBHIIIOJIHEHA ¢ HApYIICHUEM rpaduka; B 0hOPMIICHHUH, COIEP-
KATENbHOM YacTH OTYeTa €CTh HEJAOCTaTKH; paboTa BBIMOJIHEHA CAMOCTOSITENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyJarOMUICs PU 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (Heyoosnemeopumenvro): odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUAM; OTCYT-
CTBYIOT WJIM CJICJIAHBI HETPaBUIIbHBIC BBIBOJBI U 0000mIeHHs. OO0yJaromuiics HE CMOT 3allUTUTh OTYCT-
HbIE MaTepUaJbl U OSICHUTD MIPEJICTABICHHBIE TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32IaHUS WM HHbIE MATepPHAJIbI, HE00X0AUMbIE IJIsl OLIEeHKH 3HAa-
HMii, yMEeHUI1, HABBIKOB M (MJIH) ONbITA JeATEJIbHOCTH, XapaKTePU3YyIOIIHUX dTanbl GOpMUPOBAHNS
KOMIIEeTEHIIUI B mMpoiecce 0CBOEHUs1 00pa30BaTeIbHON MPOrpaMMbl

Bomnpocsl k 3xk3aMeHy (IPOMEKYTOYHBIH KOHTPOJIb):

1. ATOMHO-MOJEKYJSpHOE YUeHHEe. XUMHUECKUE HJIEMEHTHI U MPOCThIE BEllecTBa. 3aKOH ABOraapo

1 3aKOH 3KBHBAJICHTOB.

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

3. JIBoiicTBeHHas mpupoa cBeTa. KopmycKynsipHO-BOIHOBOM nyann3M. Y paBHeHue ae-bpoiis. Ilo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIu. CooT-
HOIlIeHUE HeolmpeneneHHocTei ['eiizendepra.

4. KpaHTOBO-MeXaHHYeCKOe OOBSICHEHHE CTpoeHue aroMa. KBaHTOBbIe 4yHcia, uUX (u3nyeckuii
cMbIci. AToMHBIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipunmun Ilaynu, npaBuno Xynnaa. Ilo-
CJIEI0BATEILHOCTh DHEPIETUYECKUX YPOBHEN B MHOT'ODJIEKTPOHHBIX aTOMax.

5. Cospemennbie GopmynupoBku Ilepuonnyueckoro 3akoHa. CTpyKTypa MEPUOIUYECKON CHCTEMBI.
V3MeHeHHe CBOMCTB 3JIEMEHTOB B NEPUOIUYECKOM cucTeMe (BepTHKalbHAas M TOPU3OHTAIbHAs
MEPUOJUYHOCTb).

6. Ilepmoamveckas cuctema U ee CBsi3b CO cTpoeHHeM atoMoB. [Ipaeuino Kieukosckoro. S-, p-, d-, u
f- smemMeHTHI.

7. Paguycsl aTOMOB M X M3MEHEHHUE B MEPHOAAX U MoArpynnax. MoHHble paanychl U 3aBUCUMOCTb
UX OT DJIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIICHMs. MI3MEeHEeHNne KMCIOTHO-OCHOBHBIX CBOWCTB
COCIMHEHM 110 [TEPUOJIaM U IPYIIIaM.

8. MHcropwust pa3BUTHS AJIEKTPOHHBIX TPEICTABICHUI 0 XUMHUECKoi cBsi3M (Teopust Koccens u JIpro-
uca). lonHast 1 KOBaJICHTHasl CBSI3H.

9. HampaBieHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOH CBsi3u. [lonsipHas koBajeHTHas cBsi3b. [lomspu-
3yEMOCTb.

10. MoHHas cBs3p KaK KpaWHHI CITydail TOJSIPHOW KOBaJEHTOW CBsI3U. HeHanpaBlIeHHOCTh M HEHa-
CBIIIAEMOCTb NOHHOM CBS3HU.

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

19.

20.

21.

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

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

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

Teopust ruOpunuzanun. 3arnoiHeHue THOPUAHBIX OpOUTaANIeH HEMOJCICHHBIMU MapaMy 3JIEKTPO-
HOB.

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

XapaKTepUCTUKN XUMUYECKOM CBS3U: NIMHA U DHEPTUsl, BAJICHTHBIN YIOJL.

JloHOpHO-aKuenTopHas cBsi3b. BoopoaHas cBA3b.

Kunkoe cocrossHue. BnusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUIKOCTH.

Paz6aBneHHbIC pacTBOPHI HEANEKTPOJUTOB. OcMOTHYECKOE aBiieHue. Y paBHenue Bant-I'odda.
JlaBjieHrE HACBIILIEHHOr0 NIapa HaJ pacTBOpoM. 3akoH Payins. Temneparypsl KUIIEHUsI U KpUCTal-
nu3anuu. Kprockonus 1 30y/uIMOCKOIHS.

Teopus anexTponuTrueckoil aucconuanuu Appenuyca. Poib pactBoputens B Ipolecce pacmaja
ANEKTPOJIUTA HA MOHBL. JIM3JeKTprUecKas MPOHUIIAEMOCTh M MOHU3UPYIOIIAsh CIIOCOOHOCTh pac-
TBOPUTEJISL.

Cnabble U cuibHBIC 3JEKTPOIAUTHI. CTeNeHb TUCCOLUAUU U €€ CBSI3b C U30TOHUYECKUM Kod(hu-
LUEHTOM.

3akoH AeicTBUs Macc M pacTBopbl. KoHCTaHTa Aucconuanuu cnabbiX IEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBayibga. BiusHHE OMHOMMEHHOTO MOHA HAa JWCCOLHUAIMIO CIa0OTO AJIEKTPOJIHTA.
CrynenyaTas guccouuarusi.

CocrostHHE 2JIEKTPOIUTOB B pacTBope. MoHBI 1 HequcconmupoBanHbie MoJieKy b, Koaddumment
akTuBHOCTH. [ToHSTHE 00 HOHHOM CUIJIE pacTBOpa.

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

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

Paznuunsle cinyyaun runpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBAaHUI.

Bakneimme OKHCIMTENN W BOCCTAaHOBUTENN. VI3MEHEHHME OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX
CBOICTB 3JIEMEHTOB B IEPHOaX U MOArPYIIax.

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

Bnusinue temmneparypbl, KOHLIEHTPALMU PEareHToOB, UX MPUPOABI, CPEbl U JIPYrUX YCIOBHM Ha
IIPOTEKaHNE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX NpoleccoB. YpaBHeHus HepHcra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUAJIOB JIJIsl pEIICHUs BOIPOca O BO3ZMOXK-
HOCTHU ITPOTEKAHUS PEAKLINH.

TepMmonnHaMuyeckasi cucteMa. 3aKOH COXpaHEHUs SHEPTuu. BHYTpeHHsIsl SHEpPTUs U YHTAJIBIINA.
OK30- U DHIOTEPMUYECKUE PEAKIIUU. TepMOXUMHUYECKUE YPAaBHEHUS.

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

Ontanenus oOpasoBaHus. CtaHnapTHble cOCTOSHUS BeriecTB. CTaHAapTHas SHTaJIbNUS 00pa3o-
BaHUs U CTOPaHUS.

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

ITonsarue o6 »neprum I'm60ca, ee M3MEHEHNH Kak Mepbl peakIMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJILHOCTH MPOLECCOB B CUCTEMAX.

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

KoncranTa paBHoBecus. CBsA3b KOHCTAHTBI PAaBHOBECHSI CO CTAHAAPTHBIM M3MEHEHUEM JHEPruu
['uG6ca.

[Tpunuun Jle-Ulatense. BnusHue temneparypsl, 1aBIeHUS U KOHLEHTPALlMU PEareéHTOB Ha paB-
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ca.

HOBECHE.

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

41. ®axTopsl, BAUSIONINE Ha CKOPOCTh peakluu. 3aKoH aeiicTBus Macc. KoHcTanTa CKOpOCTH.

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

43. 3aBUCUMOCTbH CKOPOCTH peakuu oT Temmepatypsl. [loHsTHE 00 aKTUBHOM KOMILJIEKCE. DHEPTUs U
SHTPONMS AKTUBALIUH.

44. Obuue cBoicTBa pacTBOPOB. PacTBOpbI Kak MHOTOKOMIIOHEHTHbIE cucTembl. Kiaccudukanus
JIByXKOMITOHEHTHBIX pacTBOpoB. lIporeccsl, conpoBoxaaromue odbpazoBanue pactBopoB. Coib-
BaTaIusl.

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

46. 3aKOHOMEPHOCTH PACTBOPUMOCTHU ra30B B )KUJKOCTAX. 3aKoH [ 'enpu. BrnusiHue Ha pacTBOPUMOCTH
IPUPO/IbI BEILIECTB, TEMIIEPATYPHI, AABJICHUSA. 3aKOH paclpeaeIcHUs.

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

48. DIIeKTPOXUMUYECKUN PsJl HAMPSDKEHUH MeTauioB. [anpBanuueckue aemMeHTsl. DJIC raapBaHu-
YECKOT'0 JIEMEHTA.

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

50. DiexTponu3 pacIIaBoB U BOAHBIX PACTBOPOB JEKTPOIUTOB.

51. Koppo3sus meramioB. MeToabl 3alIUThl OT KOPPO3UH.

Buaer (oopazey) k 3x3ameHy (IPOMeKYTOYHBIH KOHTPOJIb):

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

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

HelTpasibHas UM LeJIOYHAasT) PeakLnu.
4.VIOHHO-3JI€KTPOHHBIM METOJIOM OINPENEIUTh KO3((DUIIMEHTHI B YpaBHEHUN PEAKIUH:

Al + H,0 + NaOH —[AI(OH),|* +H,+ ...

5. Ykaxure, usmMeHenueMm kakux napamerpoB (T, P, C) MOXKHO cMeCTHTh XMMHUYECKOE paBHOBECHE C
LEJIBI0 YBEIUYECHUS BBIXO/A IIPOLYKTOB PEAKIUU: H,S, +1,. <>S, +2Hl,;AH)0

6. BomopoaHslii anektpos; cpaBHeHus. CTaHIApTHBIN SJIEKTPOIHBINA oTeHIHaN. Y paBHeHne HepHcTa.

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

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

Paznen 1. tema 1.1.-1.2. TIpaktudeckas padora Nel
«DyH1aMEHTaIbHbIE TIOHATHS U 3aKOHBI XUMHH

1.®opMynupoBKa 3aKOHA COXPaHEHUSI MacChl M SHEPTUH, €r0 MATEMaTUYECKOE BBIPAYKEHUE.
2.®opMyJIMpPOBKA 3aKOHA COXPAHEHUSI MaCCBhI.
3.DopMynupoBKa 3aKOHA MTOCTOSTHCTBA COCTABA.
4.®opMynMpOBKa 3aKOHA KPaTHBIX OTHOLIEHHH.
5.®opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BhIpAKEHHE.
6.0mpeneneHre NOHATUI: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYJISIPHAsI Macca, MOJISIpHAsl Mac-

17



7.0mpeneneHre MOHATHI: SKBUBAICHT JJIEMEHTA, MOJISIpHAST Macca SKBUBAJICHTa, GopMyla s
pacuera MOJISIPHON Macchl ’KBUBAJIEHTA 3JIEMEHTA.

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

9.®opmynbl 7151 pacyeTa MOJSIPHON Macchl SKBHBAJIEHTAa OCHOBHBIX (UEThIpEX) KJIaCCOB Heopra-
HUYECKUX COCIUHECHUM.

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

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

12.006beM, 3aHUMaeMbIi JTIOOBIM Ta30M MPU HOPMAJBLHBIX YCIOBHAX (H.y.). [IpuBecTn 3HaueHus
JaBJIEHUA U TemnepaTypsl 1pH H.y. B cuctemax CU u CI'CE.

13.MareMaTruyeckoe BhIpaKEeHHE 00hETMHEHHOTO ra30Boro 3akoHa (ypaBHeHus1 Kiamnelipona).

14.Maremarudeckas 3anuch ypaBHeHUs: MeHieneeBa — Kianeiipona.

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

16. BemecTBo cocrout u3 meau u cepbl. M3 0,667 r sToro BemectBa nomydeHo 0,556 T okcuaa
Meau(Il). Berauciure MaccoByIO JTOJTFO MEAW B BELIECTBE U HAHIUTE €ro (opMyIy.

Pa3nen 1. rema: 1.3. [IpakTuueckas padbora Ne2
«OCHOBHBIE KJIACChl HEOPTraHUUECKUX COCAUHEHUN. XUMUs 351eMeHTOB. CBOWMCTBA BaXKHEHMILINX CO-

€ IUHEHUIN)
101 R

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

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, Ha3bIBAEMbBIX TAJIOTCHAMM.

4.Ilepeuncaute CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMbIX IIEJIOUYHO-3€MEIbHBIMH.

5.Kakue ayieMeHThI Ha3bIBAIOT HeMeTalamMu. [IpuBenuTe Bce MCKIFOUEHUS U3 C(HOPMYIIMPOBAH-
HOT'0 MpaBuJa.

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

7. Jaiite omnpeneneHne okcunoB. KakoBa cTeneHb OKHUCIEHHS OOpa3yIOLIEro OKCHJ AJIEMEHTa B
HIOKe npuBeaeHHbIX okcuaax: Cro07, TiO2, H202, KO2? HazoBuTe 3TH OKCHIBI, IPUBEIUTE MX rpadude-
ckue (popMyIbL.

8.JlaiiTe ompeseneHuss OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECOJIEOOPa3yHIIUX OKCHJIOB.
[IpuBenuTe Mo 1Ba MpuUMepa Kaxa0ro Tuna okcuaos. [IpuBenure ux rpaduueckue GopMyIbI.

9.[aliTe onpeneneHne OCHOBAHUW C TOYKH 3PEHUS TEOPUH AJIEKTPOJUTHUYECKON IUCCOLIMAINU.
Uto Ha3bIBaeTCS KMCIOTHOCTRIO OCHOBaHMM? Kakue ocHOBaHMS HA3BIBAIOTCS IIEJIOYaMU?

10.daiiTe onpeneneHue KUCIOT C TOYKU 3PEHHS] TEOPUHU AJIEKTPOJUTUUYECKON Aucconuanuu. Yro
Ha3bIBACTCSI OCHOBHOCTHIO KUCIOT? IIpuBenure mo ogHOMYy MpUMEPY KHCIOPOJCOACPKAIINX U OECKHC-
JIOPOAHBIX KUCIIOT, IalTE€ UX CUCTEMATHYECKOE U TPAJUIIMOHHOE Ha3BaHUS.

11./laliTe onpeneieHNUE CPEIHUX COJIEH C TOUKHU 3PEHUS TEOPHUH AIEKTPOJIUTUUYECKON AUCCOLraA-
uud. Yem oTiInyaroTcst OT HUX KUCJIble U OCHOBHBIE conn? [IpuBeanTe mo aBa npuMepa KUCIbIX U OCHOB-
HBIX coJjiell, Ha3oBuTe ux. [IpuBenure ux rpadpuyueckue GopMybl.

12.aiiTu onpeneneHre IBOMHBIX U CMEHIaHHBIX cosieid. [IpuBenuTe mo 1Ba mpuMmepa Kaxaoro
TUIIA 3TUX COoJiel U HazoBUTe uX. [IpuBeaure ux rpadudeckue GopMybl.

13.JTaiiTe onpeneneHue MOHATHS rpaduueckoit popmynsl coenunenus. [IpuBenure rpapudeckue
dopmyiel coequaenuit: VOSSO, CrOHSO3, HBrOz, CaHPO4. K kakuMm kiaccaMm OTHOCSTCS 9TH COCIIH-
HEHUsI, TalTe UX TPAJUIIMOHHbIC Ha3BaHUS.

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

15.Metadocdopras u oprodhochopHasi KUCIOTH — Ha YTO YKA3bIBAIOT UCTIOJIb30BAHHBIC IPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMysbl STUX KUCIOT.

16.IlpuBenute oObIuHBIE U rpaduueckue GOPMYITBI XJIOPCOAECPKAIUK KUCIOT, COOTBETCTBYIOIIUX
CIEAYIOIIUM CTEIMEHSIM OKucIeHus xjiopa: -1, +1, +3, +5, +7. [IpuBeaute TpaJUIIMOHHBIE HA3BAHUS THX
KUCJIOT. Ha 4To yKa3bIBalOT UCIOJIb30BaHHBIE B HA3BAHUSIX OKOHYAHUS?

1.IToustue xuMmuueckuii demenT. YTo 03HAYaeT 3aIich u?
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17. CocTtaBbTe MOJIEKYJISIPHBIE U HOHHBIE yYpaBHEHUS pEakUUi, ¢ MOMOILBIO KOTOPBIX MOXHO
OCYILECTBUTH CIIEAYIOIINE IPEBPALLICHUS:

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

18. Ha3zoBuTe KOMIUIEKCHBIE COEIMHEHMS. YKaXUTE 3apsil KOMIUIEKCHOTO MOHA, CTENICHb OKUCIIe-
HUS ¥ KOOPAWHAIIMOHHOE YUCIIO HOHA-KOMIIEKCO00pa30BaTess, a TAK)Ke IEHTaTHOCTD JINTaHJIOB.

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

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

Pa3nen 2. rema: 2.1. [Ipaktudeckas pabora Ne3
«CTpoeHre aToMa U IepHOANIecKas CUCTeMa XUMUYeCcKuX dnemMeHToB J[.M.MenaeneeBa»

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

2.IlonsiTe opOUTAIIB.

3.Du3NYeCKUl CMBICI U 3HAYCHHUS], IPUHUMAEMbIE IJIABHBIM KBAHTOBBIM YHCJIOM.

4.Du3nueckuii CMbICT U 3HAYCHHUS, TPUHUMaeMble OpOUTAIBHBIM KBAHTOBBIM YHCIIOM.

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

6.DU3UYECKUN CMBICIT U 3HAYEHUs, TPUHUMAEMbIE MAarHUTHBIM KBAaHTOBBIM YHCJIOM. CBSI3b 3THX
3HAa4YEeHUH U yKcia S-, P-, d- u f-opouraneii.

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

8.YclioBHAs 3aMUCh YHEPTeTUYECKOM TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (PU3UIECKHIA CMBICT IPUHIIATIA MUHIMYMa YHCPTHH.

10.®opmynupoBka u ¢puznueckuid cMpica npuHiuna [aymm.

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

12.®opmynuposka npasuia KiaeukoBckoro.

13.Yto Ha3pIiBaeTCa 3JIEKTPOHHOW KOH(purypammeit aroma? [IpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(MUTYpaIHio aToMa dJIeMeHTa ¢ 3apsaoM sapa S1.

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

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

16.0Onpenenenve u Gu3nmuecKuil CMbICT MOHITHIA: d()PEKTUBHBIN 3apsa/ Aapa, TOCTOSTHHAS dKpa-
HUPOBAHUS.

17.IlonsiTuda paguyca atoMa 1 MoHa. Kak nu3MeHsieTcst painyc 4aCTULbI IIPU MEPEXO0/Ie: aTOM — €0
MOJIOKUTEIBHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS paguyCchl aTOMOB IIPU NEPEMEIICHUH BJOJIb IEpUOa ClIeBa Hampa-
BO U IIPH MEPEMEIIEHNN CBEPXY BHHU3 BJI0JIb TJIaBHBIX U MOOOYHBIX MOATPYIIN?

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

20. OmpeneneHue MOHSATUS DHEPTUS CPOJCTBA K DIEKTPOHY, SAUHUIIBI €€ U3MEPEHHUS U XapaKkTep
€e U3MEHEHMsI B IEpUOJIaX U IPyIIax.

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

22.0OTHOCUTENBHBIE ANEKTPOOTPULIATENBHOCTH 1O [lONMHTY: Kak OIIEHUBAIOTCS M 3aKOHOMEPHO-
CTH U3MCHCHHS UX 3HAUCHHUH B TIEPHOJIaX U TPYIIaXx.

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

Pa3znen 3. BBenenue B TEOpUIO XUMUYECKUX MPOLIECCOB
(Tema: 3.1. DHepreTuka XUMHYECKUX MPOLIECCOB.)
1.Onpenenenre NoHIATUS TEIUIOBOM 3(PPeKT peakuuu.
2.IlepBblii 3aK0H (Hayasio0) TEPMOAMHAMUKY, €T0 MAaTEMAaTHUECKOE BhIpaAKEHHE U 3aITUCh JJISl U30-
OapHBIX IPOILIECCOB.
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3.0npeneneHnue N30TEPMUUECKUX, U30XOPHBIX M M300apHBIX MpolueccoB. MoaupuKkaniy 3amniucu
MaTEeMaTHYeCKOro BbIpaxKeHus 1-To Hauana TepMOJUHAMHUKY B 3THX TPEX CIydasx.

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

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

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

7.@opmynupoBKa 3akoHa ['ecca. MaTtemaTudeckoe BBIpaKEHUE CIEACTBUSA U3 3akoHa I ecca.

8.0nucanue MOHATHUS SHTPOIIUU CUCTEMBbI, €TUHUIIBI U3MEPEHHUSI.

9.MaremaTtnueckast popmyia ajsi pacueTa U3MEHEHHs SHTPOIIHUHU B IPOLIECCE PEAKIIHH.

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

11.0npenenenne NOHATHS CTaHIAPTHOW »Hepruu ['m6Oca oOpa3oBaHUs, €IUHUIIBI 00pa30BaHUSI.
3Ha4yeHus CTaHJapTHBIX YHepruii I m60ca oOpa3zoBaHUs MPOCTHIX BEIIECTB?

12.Maremarudeckas popmyia Jisl pacuera U3MEHEHHUSI U300apHO-U30TEPMUUECKOr0 OTEHIIMaIa
B IIPOIIECCE PEAKIUH.

13.CooTHoIIeHUsT MEXY SHTAJIBIUIHHBIM U SHTPONUUHBIM (PaKTOpaMU U HAIpaBleHUE MPOTEKa-
HUSI XUMUYECKOUN pEaKLIH.

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

15.Berancnure TermioBoi 3 dext peakuuu BocctanoBieHus 80 r Fe2O3 anroMuHuEM.

16.B03MOXKHO I TIPH CTAaHAAPTHBIX YCIOBUAX MOydeHHe aHwinHa 1o peaknuu NHszr + CeHegr)
= CeHsNH2) + Ho)?

3anaHust 1Jis1 1a60PaATOPHBIX PadoT (TeKYIHil KOHTPOJIb, IPUMeEPHI)
®parmenT K Teme 4.1 «KOKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIMU)

3ananue 1. McciaenoBanne OKUCINTEIbHBIX CBOHCTB MEPMAHTaHATA KAJIUs B KHCJIOM cpeje.
Jns pactBopa ¢ pH, 3aaHHBIM BapHaHTOM, PACCUMTHIBAIOT 3HAYCHUE AJICKTPOJHOTO MOTEHIIMAIA
CIIEIYIOIICH OKUCIIUTEITbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

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

ecu xoHnenTpamus MnOs  u Mn?*, a Takske TeMmeparypa U JaBjieHHE COOTBETCTBYIOT CTAHIAPTHBIM.

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

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

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

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

B 1pu otnenbHble IPOOUPKU ¢ PACTBOPOM N€pMaHraHaTa Kajius 100aBIIsl0T pa30aBIECHHYIO CEPHYIO
KHCJIOTY, Takoil ke 00beM BOJbl M KOHIIEHTPUPOBAHHBIA PacTBOpP LIENOYH. 3aTeM B KXY U3 MpoOHU-
POK MPHOABIISIOT CBEXKEIIPUTOTOBICHHBIN pacTBOp cyiabduta HaTpusi NaSOs. [{ns oObsicHeHUsT HaOITO-
JIAEMOTO UMEIOT BBHJLY, UTO B KHCIIOH cpeie o6pasyiotcs nousl MNn?*, B HeliTpansHoii - MNO, 1 B cuib-
HOIIeno4yHoit cpene - uoHsl MnOs%. TTomb3ysIch MOHHO-3IEKTPOHHBIM METOAOM, COCTABISIOT TIONHBIE
YPaBHEHUS peaKLuil.

Ha ocHoBaHWYM BBIYMCICHHBIX TSI BceX peakiuii 3HaueHnit DJ1C nenaroT BEIBO 00 OKHCIUTEIbHON
CIOCOOHOCTH MEepPMaHTaHaTa Kajus B KHCJION, HEUTPAIbHOM U IIET0YHOM cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHC/JIMTEIbHO-BOCCTAHOBUTE/ILHOM pPeaKIuu.
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Jns 3agaHHON mapbl BEIECTB (B COOTBETCTBMM C WHJMBUYaJbHBIM BAapUAaHTOM) ONPENEINIAIOT
OKHCIIUTENb U BOCCTAHOBUTEND, paccUuThIBalOT DJC /1l cTaHAAPTHBIX YCIOBUM M OLIEHUBAIOT BO3MOX-
HOCTBb CaMOHp0H3BOHLHOI‘O HpOTeKaHI/ISI peaKI_[I/II/I MG)KIIy HHUMMU.

[TpoBonsaT nanHyro peakiuro. OTMEHar0T HAOII01aeMbIe SBIICHHUS.

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

3ananue 4. CpaBHeHMe OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB BellleCTB.

st 3aganHOrO BemecTBa (B COOTBETCTBUU C MHAMBUIYATbHBIM BapHAHTOM) ONPEIEISIOT CTENECHU
OKHMCJICHMSI aTOMOB M OTMEYAaIOT, OKMCJIUTEJIEM HIM BOCCTAHOBHUTEJIIEM MOXET OBITH ITO BEIIECTBO B
OKHUCJIIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/ISIX. HpI/I HGO6XOI[I/IMOCTI/I I/ICHOHBSyIOT 3HAYCHUA CTaHI[apT-
HBIX 3JIEKTPOJIHBIX MOTCHIIHAJIOB.

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

yK%BIBaIOT B npeﬂnonaraeMHx peaKumlx OKHUCJIHUTCIIb U BOCCTAHOBUTCIIb, paCC‘II/ITBIBaIOT QI[C
JUTSI CTAHIAPTHBIX YCJIOBHM. [IpoBOIAT peakinm, OTMEYArOT HAOII01aeMbIe SIBIICHHS.

HOJIB3ySICB I/IOHHO-BJIGKTpOHHBIM METOAOM, COCTABIAIOT IIOJIHBIC ypaBHeHI/ISI peaKHHﬁ.

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

Yposens chopmu-
OreHka
POBaHHBIX KOMIIE- [MosicHenust

TEHIMN

Teoperndeckoe coaepkaHre Kypca OCBOSHO IOJHOCTBIO,
BCE MMPETYCMOTPEHHBIE MPOTpaMMOi 00ydeHHs yueOHbIE 3aJaHHs
BBITTOJTHCHBI.

OO0yuarmuiicss JEMOHCTPUPYET CIHOCOOHOCTh MPUMEHSTH
€CTCCTBEHHOHAYUYHbBIC 3HAHHS B 00JIaCTH MPOQEeCcCHOHATBHOM aes-
TEJBHOCTH B paMKaxX HM3Y4YCHHOW AMCUUIUIMHBI, 2 B YaCTHOCTH:
CIOCOOHOCTH 00OCHOBAHHOTO BBIOOpPA YCJIOBHIl IMPOTEKAHHS, BbI-

«5» Oopa peareHTOB M MX KOJMYECTBEHHBIX COOTHOIICHUH, (a3z0oBOro
(oTIMYHO) COCTOSIHHSA JJISI ONTUMAJIBHOTO MPOBEICHHUS XUMHUYECKHX IMPOIIeC-
COB. YCHEImHO MPHMEHSET 3HAHWS OCHOBHBIX 3aKOHOB XHMHH,
CTPOCHHUSI U PEAKIMOHHON CHOCOOHOCTH BELIECTB JUIS pEIICHUsS
TUIOBBIX 3a7au NpodeccuoHadbHOU AesTtenbHocTH. CrocobeH
INPOBOJIUTHh AHAIM3 TMOJIYYEHHBIX JaHHBIX, JleJlaTh NpPaBUIIbHBIE,
HayYHO OOOCHOBAaHHBIE BBIBOJBI. | OTOB mpeiyiarate CBOHM CIIOCO-
ObI pelIeHus OCTaBICHHBIX 3aja4. ['0TOB paboTaTh Kak B KOMaH-
JIe, TaK ¥ WHAWBHTYaTbHO.

Bricokuit

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IOJHOCTBIO,
BCE IPEyCMOTPEHHBIE IPOrpaMMOi 00yueHusl yueOHbIE 3aJaHUs
BBINOJIHEHBI C HE3HAYUTEIIbHBIMU 3aMEYaHUSIMH.

OOyyaromuiicss 1€MOHCTPUPYET CHOCOOHOCTh TNPUMEHSTh
€CTeCTBEHHOHAYYHbIE€ 3HaHMsI B 00JacTu NpodecCHoHAIbHON /1es-
TEIbHOCTU B paMKax M3YYEHHOW AMCLUMILIMHBI, & B YaCTHOCTHU:

«4» CHoco0eH MPOBOUTh 0OOCHOBAHHBIN BBIOOP ONTUMAIIBHBIX YCIIO-
(xoporo) BUM MPOTEKAHUS PEAKIIMA, 3HACT CIIOCOOBI BIUSHUS HAa XHUMHYE-
CKUH TpoIlecC ¢ LENbI0 ero YCHWJIEHUS WM OCTaHOBKH. OOydaro-
HIUICS UCTIOB3YET OCHOBHBIE 3aKOHBI XUMHHU JIJISl PELLIEHUs! TUIIO-
BBIX 337124 NMPO(EeCCHOHAIBHON JesITeIbHOCTH, HA OCHOBE 3HAHUN
0 CBOICTBaxX M CTPOEHHUH BEIIECTBA MPOBOJUT MOJOOP PeareHTOB,
CHOCOOEH MPOBOAMUTH aHAJIU3 MOJYYEHHBIX JaHHBIX, HO JOMYCKaeT
HETOYHOCTHU B (JOPMYJIMPOBKAX U BHIBOJIAX.

bazosniit
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Yposens chopmu-
OrneHka
POBAHHBIX KOMITE- INosicuenust
TCHITUHA

Teoperuueckoe coaepKaHWE Kypca OCBOCHO YacTHUYHO,
OOJBIIMHCTBO TPETYCMOTPEHHBIX MPOrpaMMOi O0ydeHHs y4eO-
HBIX 32/IaHUH BBIMOJIHEHO, B HUX UMEIOTCS OIIMOKH.

OOyuaromuiicss JAEMOHCTPUPYET CIIOCOOHOCTh TNPHMEHSTH
€CTECTBCHHOHAYYHbIC 3HAHHUS B 00JacTh MPpo(hecCHOHAIBHON J1es-
TENIFHOCTH B paMKaxX HM3Y4YE€HHOH IUCIUIUIMHBL, a2 B YaCTHOCTH:
«3» MOYET TOJ PYKOBOACTBOM OCYILECTBIISITh BBHIOOP ONTHMAaJIbHBIX
IToporosbrit (YIoBneTBOpuU- | yCIOBHH MPOTEKAaHUs PEaKkUUil 1 BO3SMOXKHOCTH BIHMSHHUS Ha CMe-
TEJIBHO) [IEHWE XMMHYECKOTO PAaBHOBECHUS, C LIEJIBIO YBEIUYEHUS BBIXOJA
npoaykToB peaknuu. CrocobeH moaOupaTh peareHTsl Ui perie-
HUS THIOBBIX 33724 MPO(ecCHOHAIBHOM IEATEIEHOCTH, IPU 3TOM
UCTIONIB3yeT 3HAHUS 3aKOHOB XMMHH, CTPOCHHUS BEIIECTBA M €TI0
XUMUYECKOl akTuBHOCTH. CrocoOeH NpOBOIUTH aHAIHU3 IOIY-
YEeHHBIX PE3yJbTAaTOB HCCIEJOBAHMS, JOIYCKas HE3HAYMTEIbHBIC
OIITMOKH.

TeopeTtnueckoe coaepkaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO TPEIyCMOTPEHHBIX MPOTrpaMMOi OOydeHHsI y4eOHBIX 3aja-
HUN 1100 HE BBIMOJIHEHBI, TUO0 coaepkar TpyObie OMIMOKU; J10-
MOJIHUTEJIBHAS CaMOCTOSITENIbHAsT paboTa HAJl MaTepualioM HE
npuBesia K KakoMy-THOO 3HAUMTEIHbHOMY TOBBIIICHUIO KAaueCcTBa
BBITIOJTHCHUS YICOHBIX 3aJaHHH.

OOyyaronuiicss He cmocoOeH MPUMEHSTh €CTeCTBEHHOHAYY-
HBIC 3HaHUS B 00JacTH MPO(HECCHOHATLHON e TEIIEHOCTH B paM-
«2» Kax M3y4YEeHHOW IUCIMIUIUHBI, B YaCTHOCTU: HE 3HAET OCHOBHBIX
Huskuit (HEYIOBIIETBO- | 3aKOHOB XUMHH, TUIOXO TPEJCTABIIIECT BO3MOKHOCTh UX HCIIOJIb-
PUTEIBHO) 30BaHUs MPU MPOBEICHUH BBIUMCICHHUM MO YPAaBHEHUSAM PEAKIIHIA.
Wmeet ciiabblie MpenCcTaBICHUS O CTPOSHUHU BEIICCTB M MX XHMHU-
YeCcKOi aKTUBHOCTH, O CIIOCO0axX MpEeBpaIleHUs] OJJHUX BEIIECTB B
JIpyTHe, HEe BIAJCET METOJaMH BBIOOpAa ONTHUMAIBHBIX YCIIOBHMA
MPOTEKAaHUs PEAKIMi U BO3MOXHOCTH BIHUSHUS Ha CMEIICHUE XU-
MHUYECKOTO PAaBHOBECHS, C IIEJIbIO YBEIMUCHUS BBIX0OJIa TPOIYKTOB
peakiuu. He cnocobeH moaOupaTh peareHTHl AJisl PEIIeHUs IO-
CTaBlIEHHBIX 3a7a4. He Biageer HaBbIKaMu 00OOIIEHUS U OLIEHKHU
MOJIYYEHHBIX PE3yJIbTaTOB UCCIIEIOBAHUSI.

8. MeTroguyeckue ykazaHus 1JIsl CAMOCTOAITEIbHON PadoThI 00y4aromuxcst

CamocrodrenbHas paboTa CloCOOCTBYET 3aKPEIJICHUIO HaBBIKOB paboThl ¢ yueOHOM 1 HayyHOH JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUECKOro MaTepHasna, CHOCOOHOCTH MCHOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO(HECCHOHAILHON JAEATENbHOCTH.

CaMocTosiTenbHass paboTa BBINOJIHIETCS BO BHEAyIUTOPHOE (ayIUTOPHOE) BpeMs IO 3a/laHuI0 U
IIPU METOJJMYECKOM PYKOBOJICTBE MpeENnojaBares, Ho 0e3 ero HemoCpPEeACTBEHHOTO yyacTus (Ipu 4acTH4-
HOM HETOCPEICTBEHHOM Y4acTUH IMpernojaBaTesis, OCTaBISIONIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboToM
CTYZCHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HOOOpa3Hbl. OHHM BKIIIOYAIOT B CeOsT M3yde-
HUE Yy4eOHOHM, HayyHOUW M METOAMYECKOH JINTepaTypbl, MaTepUaIOB MEPUOINIYECKUX U3aHUN C TIPUBJIE-
YEeHHEM DJIEKTPOHHBIX CPEACTB O(QUIIMATBHON, CTAaTUCTUYECKON, MEPUOINYECKON U Hay4HOH HH(popMa-
LIUH.

B mpormecce m3ydeHHs OUCHMTUTMHBI «XuMusi» OakamaBpamu Hampasienus 21.03.02 «3emue-
YCTPONCTBO M KaJlaCTPBI» OCHOBHBIMU 8UOAMU CAMOCMOAMENbHOU pabombl SBISIOTCS:
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- TIOJIFOTOBKA K ay/IUTOPHBIM 3aHATUSIM (JICKIUSAM U MPAKTUUYECKUM 3aHITHSIM) U BBIOJIHEHUE CO-

OTBETCTBYIOIINX 3aJaHUN;

- caMOCTOsTeNbHAsI padoTa HaJ OTIEIHHBIMA TEMaMHU y4eOHOW MUCIUIUIMHBEI B COOTBETCTBHH C

yueOHO-TEMaTHUYECKUM TJIaHOM;

- MIOJTOTOBKA K YK3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIA NPENOoJAaBaTeb M3JaraeT M pazbsACHSAET OCHOBHBIE, Hambosee
CJIOXKHBIC TOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HUMHU TEOPETUUYECKHUE U MPAKTUUYECKHUE MPOOIEMBI, TaeT
PEKOMEH/Ialliy Ha BBIIIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xone nexiuii 00yJarommuMcst peKOMEHTYeTCsI:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamaTh BHUMaHUE Ha ONpPeAeTICHUS OHITHIA, (DOPMYITHPOBKY 3aKOHOB M X MaTEMaTHYECKOE
BBIp@XEHHE, MOJOKEHHS, PACKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHHUI U MPOIECCOB, HAyYHbIE
BBIBOJIbI U MTPAKTUYECKUE PEKOMEH/IALNH 110 UX MPUMEHEHHUIO;

- 33/1aBaTh MPENOIABATEII0 YTOUYHSIIOIINE BOIPOCHI C IIENIbI0 YACHEHUS! TEOPETHUYECKHUX IOJI0XKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTyalUH.

B pabouux KOHCHEKTax >KeJaTelbHO OCTaBISATH IOJsI, HA KOTOPBIX BO BHEAYAMTOPHOE BpeMs
MOXKHO CJIeJIaTh TIOMETKH M3 y4eOHO-METOJUYECKOr0 0OCCIICUCHUS TSI CaMOCTOSITEIIBHONH paboThl 00Y-
YAIOIIMXCS, JOIMOJHAIOIIET0 MaTepHall MPOCTYIIAaHHOW JIEKIIMU, a TaKKe MOMETKH, MOJYEPKHUBAIOIIHE
0CO0YIO0 BAKHOCTD TE€X MJIM HHBIX TEOPETUICCKHUX TOJIOKCHHUH.

Jlis ycrenmHoro oBjia/ieHus KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKIUHU, TaK KaK TeMaTUYeCKUi
Marepual B3auMOCBs3aH MEXKIy co0oi. B ciyuasx mpomycka 3aHsATHS CTYAEHTY HEOOXOAMMO CaMOCTOsI-
TEJIbHO U3YYUTh MAaTepUall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO MPOMYIIEHHOW TeMe BO BpeMs MH-
JUBUTYAJIbHBIX KOHCYJIbTAIIH.

JlaboparopHble 3aHATH — 3TO aKTUBHas Gopma yueOHoro mpouecca. [Ipu moaroroske k gabopa-
TOPHBIM 3aHATHSIM OOy4aromeMycs HEOOXOIUMO M3yYUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHUTCS C JO-
MOJIHUTENIBHON JTUTEPaTypOi, y4ecTb PEKOMEHJAINH MpernoAaBarens. TeMbl TEOPETUUECKOTO CoAepKa-
HUS TIPEIIOJIaraloT JUCKYCCUOHHBIM Xapaktep oOCyxaeHus. bosblas 4yacTh TeM TUCHUILIIAHBI HOCUT
MPAKTUYECKUM XapakTep, T.€. MPEenojaraeT BHIIOJHEHHE JTa0OpAaTOPHBIX 3aJlaHUl U pellleHue 3ajad,
aHAJIN3 MIPAKTUYECKUX CUTYAIUH.

BaxHoif 9acThi0 CcaMOCTOSTENIbHON palOOThl SBIAETCS YTEHHE y4eOHONW M Hay4HOH JHTEpaTyphl.
OcHoBHast GyHKIMS y4eOHUKOB — OPUEHTUPOBATH CTY/ICHTA B CUCTEME 3HaHUM, YMEHUIN M HaBBIKOB, KOTOPHIE
JIOJDKHBI OBITH YCBOSHBI OYAYIIIMMH CHEIMAIMCTaMU 10 JAHHOW TUCIIUILINHE.

Ormpoc 1o Teme J1abopaTopHO pabOTHI MPECTaBIsAeT COOON OTBETHI HA MTOCTABJICHHBIC BOIIPOCHI
nepen 1abopaTtopHoil paboToit u mocie e€ BbIMoNHEHUs. M3noxkeHne B MMCbMEHHOM BHJIE PE3YJIbTATOB
IKCIIEPUMEHTA M TEOPETUUYECKOT0 aHaJIM3a WJIM PEIeHHEe 3aJa4yu 1o ompeaeneHHo teme. ConeprkaHue
WHUBUAYAIBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOATOTOBKY OakalaBpoB
110 OCHOBHBIM BOIMPOCAM Kypca. YPOBEHb BBITIOJHEHUS IMO3BOJISET MPEMOAABATENSIM CYIUTh O XOJI€ CaMO-
CTOATENBHOU pabOTHI OaKaIaBpOB B MEKCECCUOHHBIN EPUO M O CTETICHU WX MOJATOTOBKU K 9K3aMEHY.

[ToaroToBka K ’K3aMeHy MpeAIoJiaracT:

- U3yYE€HHUE OCHOBHOM U JIONOJIHUTEIbHOM JIUTEPATYPHI,

- U3Y4YEHNE KOHCIIEKTOB JIEKIIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIbHBIX ONpPOCax;

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX
IIPH OCYLIECTBJCHHH 00Pa30BaTEJILHOI0 NIPOIECCa M0 JUCUHILINHE

MpumeHeHWe LMOPOBLIX TEXHONOMMI B pamKax NpenogaBaHus AUCUMNAMHBLI NPeaoCcTaBAfeT pacliMpeHHble BO3-
MOXHOCTU MO OpraHM3aLmnmn yyebHbIX 3aHATUI B YCNOBUAX LUndpoBM3aLmMmobpasoBaHma 1 nossonset cGopmmnposaTb y 0by-
YaKOLLMXCA HABbIKM NPUMEHEHUA LUPPOBbIX CEPBUCOB M MHCTPYMEHTOB B NMOBCEAHEBHOM KU3HWM U NpodeccuoHanbHoM aes-
TENbHOCTH.

[na peannsaumm 3ToM LEAM B PaMKax U3yYeHUs AUCLUMNANHBI MOTYT MPUMEHATLCA cneayowme undposble UHCTPY-
MEHTbI U CEPBUCHI:

A7 KOMMYHMKaLUK ¢ obyyatowmmmces :

23



- Coepym (https://sferum.ru/?p=start) — mecceHaep, pacnpocTpaHaeTca no AmueHsum FreeWare;

- VK MecceHaxep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHAxep, pacnpo-
CTpaHsAeTcs no AnueHsun FreeWare

- 019 COBMECTHOTIO Mcnosib3oBaHua $¢ainnos - AHAEKC.[JUCK — CEPBUC ANA XPAHEHUS U COBMECTHOIO MCMOJ1b30BaHUA
[OKYMEHTOB, PacnpoCTpaHAeTca no AuueHsuu trialware;

[NnA ycnewHoro oBnafeHUsa gUCUMNIMHON UCNOoNb3YOTCA caeaytowme MHGOPMaLMOHHbIE TEXHONOMMM 0BydYeHuUs:

npv NpoBeAeHNN NeKLMIiA NCNOoNb3YITCA Npe3eHTauun maTepuana B nporpamme MicrosoftOffice (PowerPoint), Bbli-
X04, Ha NpodeccnoHabHble CaliTbl, UCNO/b30BAHWE BUAEOMATEPMAIOB PA3/IMYHbIX MHTEPHET-PECYPCOB.

[nA AUCTaHUMOHHOM NoAAEP KM ANCLUMANHBI UCMONb3YETCA CUCTEMA YrnpaBaeHMs 06pa3oBaTeNbHbIM KOHTEHTOM
Moodle. Ona paboTbl B JaHHOM cMCTEME BCE OOyYatoWMeca Ha NeEPBOM Kypce MO/yyaloT UHANBUAYAIbHbIE OTUH U Napo/ib
ON1A BXO4a B CUCTEMY, B KOTOPOM Pa3MeLLAloTCA : NPOrpammMa SUCUMUMNINHBI, MaTepuasbl AN NEKLUMOHHbIX U UHbIX BUAOB 3a-
HATWI , 3a1aHNA, KOHTPOIbHbIE BOMPOChI.

B npouecce uv3yyeHMA AUCLUUMNAUHLI YY4EOHBIMM LENAMMU ABNAIOTCA MEepBUYHOE BOCNPUATUE
yyebHoI MHPopMauum,ee ycBOEHMNE, 3aNOMUHAHNE, A TaKXKe CTPYKTYPUPOBAHME MOYYEHHbIX 3HAHUIN U
Pa3BUTUE MHTENNEKTYasIbHbIX YMEHWIA, OPUEHTUPOBAHHbIX HA CNOCOObI AeATeNIbHOCTU PEenpPOAYyKTUBHOMO
xapakTepa. locpeacTBOM MCNONb30BAHWUA 3TUX WMHTENNEKTyaslbHbIX YMEHUI AOCTUrAlOTCA y3HaBaHWe
paHee YCBOEHHOro maTepuana B HOBbIX CUTYaUMAX, MPUMEHEHNe abCTPaKTHOrO 3HAHUA B KOHKPETHbIX
CUTyaLMAX.

Jis TOCTM>KEHUSI ATHX IIeNiel HMCIONB3YIOTCSI B OCHOBHOM TpPaIUIMOHHBIE HH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJIOTMH OOYYEHHUS C YYETOM Pa3IMYHOTO COYETaHUS MACCHUBHBIX (OPM(JIEKIHs, KOH-
CyJIbTallUsl, CAMOCTOSITEIbHASL Pad0Ta) U PENPOAYKTUBHBIX METOJOB OOy4eHHs (ITOBECTBOBATEIHLHOE U3-
noxkeHue yueOHoil nHdopmanuu, o0bICHUTENbHO-UIUTIOCTPATUBHOE U3II0KEHNE) U MTPAKTUYECKUX METO-
70B 00y4eHHMs (BBITOJHEHHUE MTPAKTUYCCKUX padoT).

YHuBepcurer odecrieueH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOT0 obecreue-
HUS:

— oneparmonHas cucrema Windows 7, License 49013351 YIJITY Russia 2011-09-06, OPEN
6897592577E1309. Cpok: 6eccpodHO;

- oneparonHas cucrema AstralinuxSpecialEdition. Jorosop NePr000013979/0385/22-EI1-223-
06 ot 01.07.2022. Cpok: OeccpouHoO;

— makernpukinaaasixoporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHoO;

— MTaKeT IIPUKJIATHBIX porpamm P7-Oduc. [IpodeccuonanbHbIil. Horosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpoxk: GeccpodHo;

— antuBupycHas nporpamma KasperskyEndpointSecurity nans  Ousneca- CraHmapTHBIN
RussianEdition. 250-499 Node 1 yearEducationalRenewalLicense;

— omneparonHas cuctema WindowsServer. KoHTpakT Ha yciyru mo npeaocTaBICHUIO JTUIEH3UN
Ha TPaBO UCMOJIb30BaTh KoMIbioTepHoe obecrieueHre Ne 067/9A ot 07.12.2020 roga. Cpok 6eccpodHo;

—cucremMa BuIeOKOH(epeHICBs3u Mirapolis. Jloroop Ne57/03/23-K/0148/23-EI1-223-03 ot
13.03.2023. Cpok: ¢ 13.03.2023 no 13.03.2024;

— cucrema BuaeokoHbpepenticssu [Ipydhdmu. Jlorosop Ne 2576620 -1/ 0147 / 23-EI1-223-03 ot
15.03.2023. Cpok: ¢ 15.03.2023 no 15.03.2024;

— cucreMa ympasieHusa oOyuenueM LMS Moodle — nporpammHoe obecrieueHue ¢ OTKPBITHIM KO-
noM, pacripoctpansiercs no nuien3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpamMmmMHoOe oOecTieueHre pacipocTpa-
HSIETCS M0 MPOCTOM (HEUCKIIIOUYUTEIHHOMN) JTMLIEH3UH;

- UHTETpUpOBaHHas cpeaa /g pa3padorku Visual Studio. KontpakT Ha yciayru no npeaocrasie-
HUIO JIMIIEH3UH Ha MpaBO HCIOJIB30BaTh KoMIlbloTepHOe obecrieuenue Ne 067/9A ot 07.12.2020 rona.
Cpox 6eccpodHo.

— HOIl «Xumus. BupryansHas naboparopus. 3amaun. Tpenaxkepsl. Tecte». Jlorosop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepuabHO-TEXHNYECKOI 0a3bl, HEOOXOTUMOI /15l 0CYIIeCTBICHUS
00pa3oBaTeIbLHOIO NMpouecca Mo JMCHUIIHHE
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https://sferum.ru/?p=start

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
CUTETa JIJISl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, JIJAOOPATOPHBIX 3aHITHIA, TPYIIIIOBBIX U WHIUBHLY-
QJIbHBIX KOHCYJbTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOU aTTecTaluu. Bee aymuTopuu yKomIuiek-
TOBaHBI CICIHATU3UPOBAHHON MEOEbI0 M TEXHHUYECKHMMH CpPEICTBAMH OOYYCHUs, CIY>KAIUMH IS
npeAcTaBieHUss ydeOHoN wuH(popMmanuu Oonbiiod ayautopuu. [Ipm HEoOXOaUMOCTH 00yJaronIuMCs
IpeyiaraloTcs HabOphl IEMOHCTPAIMOHHOTO 000pYIOBaHUS U y4eOHO-HATIISTHBIX MOCOOMiA, obecreyn-
BaIOIIME TEMATUYECKUE WILTIOCTPALIUH.

CamocTosTenpHas paboTa 00y4YaroNIMXCcsl BRIOTHSAETCS B CIICIIMATU3NPOBAHHON ayJUTOPUH, KO-
Topass 00opyaoBaHa y4eOHOU MeOelnblo, KOMIBbIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOJKIIOUYCHHS K
cetu «MHTEpHET» U 00ECTIEYeHNEM JOCTYIa B ANEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely
YIIITY.

EcTh momenienue A1 XpaHeHus: ¥ MPOPHIAKTUYECKOTO 00CITYKUBaHUS YI€OHOTO 000pyT0OBaHHUS.

TpeOoBaHusi K ayIMTOPUAM

HaumeHnoBanue cnenuaibHbIX omenieHuit 1 | OCHAIIEHHOCTH CIIelUaIbHBIX MIOMEIICHUN U T10-
MTOMENICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI MEIIEHUH I CAMOCTOSTEIILHOM PabOThI
MynsTuMenniiHas, 1BETHas, UHTEPAKTUBHAS J10C-
[Tomemenue s JIEKIIMOHHBIX M MPAKTHYE- | KA CO CIEHITPOIIECCOPOM, MOHUTOPOM U MPOEKTO-
CKUX 3aHSTHUH, TPYNIOBBIX U MHIWBHUIYalb- | POM; HOYTOYK; KOMIUIEKT 3JEKTPOHHBIX Yy4eOHO-
HBIX KOHCYJIBTAIMHA, TEKYIIEH M MPOMEXKY- | HATJSAHBIX MaTepuayioB (Tpe3eHTAuii) Ha Quiem-
TOYHOM aTTecTaluu. HOCHUTEJISIX, 00ECIeUnBaIOIIUX TeMaTHYeCKUe HIl-
JTOCTpanuu. Y4ueOHast MeOeb.
Cronbl KOMOBIOTEpHBIE, CTYdbs. llepcoHanbHbIE
KOMIbIOTEPBL. Bhixoa B MHTEpHET, 3IEKTPOHHYIO
MH(OPMALIMOHHYIO 00pa30BaTEeNbHYIO CPEAy YHU-
BEPCUTETA.
[Tomemenue Isl XpaHeHUs U MPOQPIIAKTH- | Y4eOHO-HATISIIHbIE MaTepHalibl (IPE3CHTALINH).
YECKOro 00CITy)KUBAaHUS y4eOHOTo 000pyI0-
BaHUs
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