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1. Ilnannpyemble pe3yabTaThl 00y4eHHUs MO0 AMCHHUILJIMHE,
COOTHECeHHbIE C IVIAHUPYEeMBbIMH pe3yJbTaTamMu ocBoenus OIIOII

1.1. Hean u 3aga4u TUCUUILIHHBI

bakanap mo HanpasiaeHuto moAroToBku 35.03.06 ArponHx)eHepHs T0HKEH ObITh TIOATOTOBIICH K
CICIYIOIMM BUAaM TPO(ECCHOHATBLHOW  ACSITENFHOCTH:  TPOU3BOACTBEHHO-TEXHOJIOTUYECKOM,
MIPOEKTHOM JIESITEIbHOCTH.

Heab aucuMmiInHbl  cHOPMUPOBATH y CTYJASHTOB CUCTEMY (YHIAMEHTAIBHBIX 3HAHUH 10
XUMHH, HEOOXOTUMBIX HJisi TMOCJIEAYIONIe MOATrOTOBKHM OakajaBpa, CIOCOOHOrO K 3¢ (heKTUBHOMY
pEUICHUIO0 MPAKTHUYECKUX 3a7a4 CETbCKOXO03UCTBEHHOTO MPOM3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIINX
JalbHENIIEMY Pa3BUTHIO JTUYHOCTH.

3agaum IMCUUILTHHBI:
U3yYUTh OCHOBHBIC XHMHYECKHUE SBIICHUS, OBJAJCTh (YHIAMEHTAIBHBIMU TOHATUSIMU,
3aKOHAMU U TEOPUSMH KJIACCUYECKON U COBPEMEHHON XHMUU;
c(hOopMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHUS U COBPEMEHHOTO XUMUYECKOTO MBIIIIJICHUS;
03HAKOMHTHCS C HAYYHOM amnmapaTypoil 1 METOJJaMi XUMHUECKOTO UCCIIE0BAHUS, TPUOOPECTH HaBBIKU
MPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA;
HAYYUTHCS BBIICIATh XHUMHYECKOE COJCpKaHUE B MPO(ECCHOHANBHBIX 3amavax Oyaymiei
JeSATEIbHOCTH;
OBJIAJICTh METOJAMH PEIICHUS TPO(HECCHOHABHBIX 3a7ad.

1.2. [lnanupyemble pe3y/bTaThl 00yUeHUsl 10 JUCIHUIJINHE (M0Ka3aTeJn
c¢hopMHUPOBAHHOCTH KOMITIETEHIINA)

OIIK-1. CrnocobeH pemiaTh THIIOBBIE 3aj1adyd MPOGECCHOHANBHOM JESITEIIBHOCTH Ha OCHOBE
3HAHUN OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHUEM HH(POPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

Koxa n HanmeHOBaHMe ®opmupyemsie 3YH
HWHJIUKATOpa
JOCTHUKCHHUA
KOMICTCHITHA 3HaHUS YMEHUS HaBBIKH
N-1.011K-1 OOyuarommiicss  moypkeH | OOygarormiics OOyyaronuiicst JOJKEeH
Hcnons3yer 3HATh. OCHOBHBIC 3aKOHBI | JOJDKEH YMETh: | BIaJCTh: HaBBIKAMHU
OCHOBHBIE 3aKOHBI XVUMHH,  SIBICHUA  H | UCHOJB30BATh ONHCAaHUs  OCHOBHBIX
€CTeCTBEHHOHAYYHBIX | MPOIIECChI, HAa KOTOPBIX | OCHOBHBIC XMMHYECKHE | XAMHUYECKUX  3aKOHOB,
JMCUUILIAH JUIST OCHOBAHBI NPUHIUIGI | 3aKOHBI W TIOHSATHS B | SIBJICHUH W TPOIIECCOB,
pereHusI NeHCTBUS 00BEKTOB | IPOPECCUOHATTLHOM Ha KOTOPBIX OCHOBAHBI
CTaHJApPTHBIX 33724 B | MPO(eCcCHOHATBHOM NESTeTbHOCTH ¥ JUIS | IPUHIMIBI  JeHCTBUSA
COOTBETCTBHUH C NEeSITETLHOCTH U KOTOPBIC | PEIICHHSI MH)XCHEPHBIX | OOBEKTOB
HaIpaBJICHHOCTHIO UCIIONIB3YIOTCSA st | 3amad - (b1.0.11-Y.1) | mpodeccnonansHoM
npoeCCHOHABHON | PEIICHUsT  WHIKCHEPHBIX JEeSITeIIbHOCTH u
JESTEIbHOCTH 3agad - (b1.0.11 -3.1) KOTOpBIE HCIIOJIb3YIOTCS
TUIst pereHuUs
WHKCHEPHBIX
3amay - (b1.0.11-H.1)

2. MecTo aucuuiuinibl B cTpykrype OITOIT

I[I/ICI_II/IHJ'II/IHa «XHMMHS» OTHOCHUTCS K 00513aTEIbHOM YyacTH IMporpaMmbl 6aKaJ'IaBpI/IaTa.

3. O0béM TUCHMIUIMHBI U BUIbI Y4eOHOH padoThI
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O6beM nucuUIUIMHBL cocTaBiseT 3 3aderHbie eaunHuibl (3ET), 108 akagemuueckux 4acos,
(mamee gacos).

Jucuuninmza u3yqaercs:
- oyHas (popma oOyueHus B 1 cemectpe;
- 3a04yHas Gpopma oOyueHust B 1 cemecrpe.

3.1. Pacnpenesienue o0bemMa JMCUMIIMHBI 110 BUAAM Y4eOHOH padoThl

Bun yueGHOM paboTh

KonnuectBo yacos

Ounas dhopma

3aounas popma

00yUeHHMS 00yUeHHs
KonTakTHasi padora (Bcero), 32 12
B TOM YHCJIe IPAKTHYECKasl MOATOTOBKA™
Jlexmum (J1) 16 6
[Tpaktuueckue 3anstus (I13) 16 -
Jlaboparopusie 3ansTus (JI3) - 6
CamocrositeibHas padora ody4yaromuxcs (CP) 76 96
KonTtpoas - -
Hroro 108 108
3.2. PacnpenesieHue y4eOHOIr0o BpeMeHH 10 pa3jejiaM U TeMaM
Ounas ¢popma 00yueHus
B ToMm uncne
Bcero KOHTD
HaumenoBanue paszena u TeMbl KonTaktHas pabota
/1 4acoB CP 0JIb
J J3 | 113
1 2 3 4 5 6 7 8
Pa3nen 1. OcHOBBI cTpOEHHUsI BEllECTBA
1.1. | Beenenue. OCHOBHbBIE 3aKOHBI XUMUHU. 5 1 - 2 2 X
1.2. | XuMus u nepuoanyecKkas cuctema 11 3 - 2 6 X
aneMeHToB. CTpoeHHe aTOMOB. XHUMHUYECKast
CBSI3b.
Paznen 2. BzaumoielicTBus BELIECTB
2.1. | Xumuueckas TepMoguHaMuka. OCHOBHBIE 12 2 - 2 10 X
3aKOHBI TEPMOJMHAMUKHA. X UMHYECKas
KMHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3nen 3 PacTBopsl.
3.1. | X¥MHYeCKUe CUCTEMBI: paCTBOPHI, 20 2 - 2 16 X
naucrepcHble cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.

Paznen 4. DneKTpOXUMHUECKHE TIPOIIECCHI.




4.1. | DNEKTPOXUMHUYECKHE CUCTEMbI: KUCIOTHO- 26 4 - 4 18 X
OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIEC CBOMCTBA BEILIECTBA.
lanpBaHMYECKUE IIEMEHTHI. XUMUYECKHE
VCTOYHUKHU TOKA. DJIEKTPOJIN3 COCIUHEHUN.
Koppo3ust MeTaJIJI0B U 3a1uTa OT KOPPO3HH.
4.2 | PeakumoHHast CIIOCOOHOCTH BEIECTB. 14 2 - 2 10 X
XUMHUYECKHE CBOMCTBA METAJIOB.
Paznen 5. DnemMeHThI OpraHu4ecKoi XUMHUH
5.1. | DneMeHThl OpraHMYeCcKON XUMUH, IOJIUMEDHI, 18 2 - 2 14 X
OJIUTOMEPBL.
KoHntposb - - - -
Hroro 108 | 16 | - | 16 | 76
3aounas ¢popma o0yueHusn
B tom uncne
Beero | KonrakTHas pabora KOHT
HaunmenoBanue pas3zaeiios u teM
/11 JacoB poJib
J JI3 113 CP
Pa3znen 1. OcHOBBI CTpOEHHUS BEIIECTBA
1.1. | BBenenue. OCHOBHBIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | Xumus 1 nepuoguyueckas cucrema 12 1 1 - 10 X
aneMeHToB. CTpoeHue aToMOB. XUMHUYECKast
CBSI3b.
Paznen 2. B3aumonelicTBUs BEIECTB
2.1. | Xumnueckas tepmoguHamuka. OCHOBHBIE 20 1 1 - 18 X
3aKOHBI TEPMOJIMHAMUKH. XUMUYECKasi
KMHETUKA. XMMUYECKOE PABHOBECHE.
Paznen 3 PactBopbl
3.1. | Xumuueckue CUCTEMBI: PaCTBOPBHI, 22 1 1 - 20 X
qucnepcHble cucteMbl. OCHOBBI XMMHUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Paznen 4. DnexTpoxuMuyecKue Iporecchl
4.1. | DneKTpOXMMHYECKHE CUCTEMBI: KUCIOTHO- 26 2 2 - 22 X
OCHOBHbBIE U OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BEILIECTBA.
["anpBaHMYECKUE DIIEMEHTBI. XMMHYECKHE
MCTOYHUKHU TOKA. DJIEKTPOJIN3 COEIUHEHUN.
Koppo3usi MeTaJljIoB U 3aluTa OT KOPPO3HH.
4.2. | PeakunoHHasi ClIOCOOHOCTH BEUIECTB. 22 1 1 - 20 X
XVMHYECKHE CBOMCTBA METAJLIOB.
Paznen 5. DnemMeHThI OpraHn4ecKol XUMHUH
5.1. | DneMeHThl OpraHM4eCcKON XUMHUHU, TIOJTUMEPHI, 6 - - - 6 X
OJINTOMEPBHI.




KonTtpons - X X X X X

HToro 108 6 6 ; 96 -

4. CTpyKTYypa M coJep:KaHue TUCHUILUINHBI, BKIKYAKIee NPAKTHYECKYI0 OAT0TOBKY

[IpakTyeckass MOATOTOBKA MPH pealu3alii y4eOHBIX IPEIMETOB, KypCOB, JAMCLUUILUINH
(Monmyieit) opraHu3yercsi IyTeM MPOBEACHUS MPAKTUYECKUX 3aHATUH, MPAKTUKYMOB, J1a0OPaTOPHBIX
paboT W MHBIX AaHAJOTMYHBIX BHJOB YUEOHOH JEATENBHOCTH, NPEIYyCMATPUBAIOIIUX YYacTHE
o0yyaroluxcss B  BBIIOJIHEHUM OTAEIbHBIX 3JIEMEHTOB paboOT, CBs3aHHBIX C Oyayuen
poeCCUOHATLHON 1EATEIbHOCTHIO.

[TpakTHyeckast MOArOTOBKA MOXKET BKJIIOYATh B Ce0sl OTACIbHBIC 3aHATHUS JEKIIMOHHOTO THIIA,
KOTOpbIE TpeayCcMaTpUBAlOT Iepenady y4deOHON uHpopManuu o0ydarommMmcs, HEOOXOAUMOH IS
MOCTIeIYIOILET0 BHIIIOJIHEHUSI Pa0OT, CBSI3aHHBIX ¢ Oyay1iei mpopeccuoHaIbHON e TEIbHOCTHIO.

4.1. Coaep:xxaHue TUCHHUILINHBI
BBenenue
XuMmus Kak 4yacTb ectecTBO3HaHus. [Ipeamer xumun. BemecTtBo. Buabl XUMHYECKUX peakUHu.
CBsi3p XUMUM C JIPYTUMU HayKaMd. 3HAUYCHUE XMUMHUHU B (POPMHUPOBAHUU MBIIUICHUS, B U3YYCHUU
MIPUPOJBI ¥ PA3BUTUN TEXHUKH. XUMUS U MPOOIEMBI SKOJIOTHUH.

OCHOBBI CTPOEHHUS BelleCTBA

DJIEKTPOHHOE CTPOEHHE aToMa M CUCTeMaTHKa XHMHUYECKHX JJeMEHTOB. KBaHTOBO-
MexaHuueckas Mojenb atoMa. [Ipunuun [Haynu u npasuno Xynaa. CTpoeHHEe MHOTO3JIEKTPOHHBIX
atromoB. llepuonmnueckas cucrema JI.MI. MeHneneeBa W HM3MEHEHUE CBOMCTB JJIEMEHTOB U UX
coequHeHU. OKHUCIUTEILHO-BOCCTAHOBUTENLHBIE CBOMCTBA JJICMCHTOB. XHMHUYECKas CBS3b.
OCHOBHBIE THIIBI U XapaKTEPUCTUKH CBsI3U. KoBasieHTHast 1 MOHHAS CBSI3M. METO/T BAJICHTHBIX CBSI3CH.
I'ubpuamszanus. [loHstue o wMeToAe MONEKYISIpHBIX opbOurtaneii. CTpoeHHE H CBOWCTBA
MPOCTEUIUX MOJIeKyJ. Tumbl B3aumMojencTBHusl Moyiekys. KomruiekcHbie coennHeHus. OCHOBHBIE
BUJIbI B3aUMOJEUCTBUSA MOJIEKYJ. CUJIbI MEKMOJIEKYJISIPHOTO B3auMoAeicTBUs. BogopoaHas cBsi3b.
JIoHOpHO-aKIIEeNTOpHOE B3anMMOAEHCTBUE MOJIeKyJd. KowmmiekcHele coenuHeHus. KoMruiekcsl,
KOMILIEKCOOOpa30BaTeN. JIMTAHIbl, 3apsAl M KOOPJAWHAIMOHHOE YHUCIO KOMILJIEKCOB. THIIBI
KOMIUJIEKCHBIX coenrHeHuil. [loHsiTHe 0 TeopHsAX KOMIUIEKCHBIX COCIMHEHUH. XUMHS BEIIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUM. ATperaTHo€ COCTOSHUE BEIIECTBA. XHMHUYECKOE CTPOCHHE
TBeproro Tena. AmopdHoe cocrosHue BemecTBa. Kpucramipl. Kpucrtamnmueckue pemerk.
Xumuueckasi CBsI3b B TBEPABIX Teslax. MeTannuueckas CBs3b M METAJUIbl. XUMHUYECKas CBS3b B
MOJYNPOBOJHUKAX M AUAIEKTpuKkax. PeanmbHble kpuctaiuiel. [Ipoctoe BemectBo. M3omepus u
aJJIOTPOIIHUS.

B3aumoaeiicTBus BeumecTs

DOneMeHTbl XUMHUYECKON TepMOAUHAMHUKU. DHepreTuueckue 3((EeKTbl XUMUYECKUX PEeaKIuil.
BuyTpeHHsAs osHeprus u oSHTanbnud. TepMmoxumusa. TepMOXMMHYECKHME 3aKOHbl U YpaBHEHMS.
OHTanpus 00pa30oBaHUs XUMHUYECKUX coenuHeHuid. CTaHAapTHOE COCTOSHHUE. ODHTPONUS U €€
M3MEHEHHEe TPU XUMHUYECKUX mporeccax. JHeprus I'm60ca u sneprus ['enpMmronbla 1 uX U3MEHEHUs
P XUMUYECKUX IIpolieccax. YCJIOBHUS CaMONPOU3BOJIBHOIO IMPOTEKAHUS XUMHUYECKHX pEaKIuil.
VYcioBust XuMU4ecKoro paBHosecus. O0paTumMble 1 HeOOpaTUMBbIE PEAKIMU. XUMHUECKUI OTEHIIHA.
AKTHUBHOCTb ¥ KO3()(PUIIMEHT aKTUBHOCTH.
Xumnueckoe U ¢a3zoBoe paBHOBecus. 3aKOH JeicTBusi macc. KoHcTaHTa paBHOBecHs U €€ CBS3b C
tepmoauHaMuueckuMu  @yHkuusimu.  [lpunnun  Jle-Ilatenbe. Xumuueckoe paBHOBecHE B
reTeporeHHslx cucremax. @azoBoe paBHoBecue. IIpaBuno ¢a3. Pacmpenenenue Bemects B
reTeporeHHpIXx cucremax. I[loBepxHocTHbie sBiaeHus. CopOuus. AACOpPOIIMOHHOE paBHOBECHE.
I'ereporennsle AuCIEpPCHBIE CUCTEMBI.



Xumudeckass KUHETHKA. CKOPOCTh TOMOT€HHBIX XHMHUYECKUX peakiuil. OCHOBHOE XUMHUYECKOE
ypaBHEHHUE. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKHUX PEAKIUH OT TeMIEepaTypbl. DHEPIusi aKTUBALIUHU.
I'omorennsiii katanus. Llenneie peakunn. OU3NYECKUE METOAbl YCKOPEHHUS XMUMHUYECKUX PEaKIUM.
Konebarenbubie peakinu. CKOPOCTh TE€TEPOTeHHBIX XUMUYECKUX peakiuil. [ eTeporeHHsblil KaTamus.

PacTBOpbI.

Omnpenenenne u kiaccudukanus pacTBOPOB. PacTBOpBI HEANIEKTPOIUTOB U DIEKTPOJIUTOB.
Bopanble pacTBOPBI AJIEKTPOJINTOB. ACCOLIMUPOBAHHBIE U HEACCOLMUPOBAHHBIE JIEKTPOJIUTHL. CBOMCTBA
pPacTBOPOB aCCOIMHPOBAHHBIX JJIEKTPOIUTOB. AKTUBHOCTHb. OCOOEHHOCTH BOJABI KaK PaCTBOPHTEIIA.
OnexTpoiauTHuecKas auccouuanus Bonabl. BomoponaHblil mokasarens cpenpl. MoHHbIE peakuuu B
pactBopax. Jluccomuanus KOMIUIEKCHBIX COEIWHEHUH. Teopus KUCIOT U OCHOBaHWW. KOHCTaHTBI
KHMCJIOTHOCTH U OCHOBHOCTH.

Komnonnneie cucremsl. JlucrnepcHoCTs U qucnepcHble cuctembl. Kimaccuduxaius KoUIOuaHbIX
cucTteM. 30J14 U reau. Munennsl 1 ux crpoenue. [lonydeHne KoIsIOUIHBIX pacCTBOPOB. Y CTOMYMBOCTD
KOJUIOM/IHBIX CHUCTEM, ONTUYECKUE M AJIEKTPUUYECKUE CBOWCTBA. MeEToAbl MOIYUYEHHUS] U Pa3pyIICHUS
KOJUIOMAHBIX cucteM. Kosutouasl B IpUpOIHBIX cCUCTEMax. PacTBOpsI OJMMEpPOB.

DJIeKTPOXMMHYeCcKHe Mpouecchl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI. Onpenenenue U KJaccuuKanus
NEKTPOXUMUYECKUX TporieccoB. 3akoHbl Papanes. TepMoaMHAMMKa 3JIEKTPOJHBIX IPOLIECCOB.
Ilonatue 00 51MeKTPOAHBIX MOTeHUManax. lanbBaHnmdeckue snemeHThl. DJ[C U ee u3MepeHHe.
CrangapTHbI BOJOPOJHBIN 3JIEKTPOJl W BOJOPOJHAS IIKala MOTEHIMalloB. YpaBHeHue HepHcra.
[loTeHuManel METAUIMYECKUX, Ta30BbIX U  OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX  DJIEKTPOJOB.
WNoHcenekTuBHbIE 3NEKTPOABI U CEeHCOpbl. MemOpanbl M MeMmOpaHHBIH mnoTeHIMan. Kuneruka
ANEKTPOAHBIX IPOLECCOB. DJIEKTPOXUMHUYECKAsT M KOHLEHTPALMOHHAs MOJSpHU3aLUsl. DIEKTPOJIH3.
[TocnenoBaTenbHOCTD ANEKTPOAHBIX MPOLECCOB. BBIX0A MO TOKY. DJEKTPOIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3us u 3amura MetanioB U cruiaBoB. OCHOBHBIE BHJIbI KOPPO3UH. XUMHUUYECKass KOPPO3HUSL.
OnexkTpoxumuyeckas kopposus. Kopposust noa aeiicTBrueM Oy KIAIOMIMX TOKOB. MeTOAbI 3allUThI OT
KOppO3UU: JIETMPOBaHUE, 3JIEKTPOXUMHUYECKasl 3alluTa, 3allUTHbIE MOKPBITUSA. V3MeHeHHne CBOWCTB
KOPPO3HOHHOM cpeibl. MTHruOuTOphl KOPPO3HH.

DONEKTPOXUMHUYECKUE CUCTEMBbl. XHUMHUYECKHE MCTOYHMKH TOKA. OJIEKTPOXUMHYECKHE
HHEpProyCTaHOBKH. OJEKTPOXMMUYECKHE MpeoOpa3oBaTesid, KOHACHCATOPBl. OJIEKTPOXUMHUYECKas
00paboTKa METAIIOB. DIEKTPOXUMHUUECKUE TIOKPHITHSL.

PeaknuoHHasi cIOCOOHOCTEH BelleCTB. XMMHUYECKHE CBOMCTBA METAJLJIOB.
BemiecTBo 1 ero 4McTOTa. AHAIMTUYECKUA CUTHAN U €0 BUIbI. XUMHYECKas UICHTU(DUKAIINS.
KucnoTtHo-ocHOBHOE ¥ OKHMCIUTEIHbHO-BOCCTAHOBHUTEIIBHOE TUTpOBaHUE. ['paBUMETpHUECKUN U
KOJIOPUMETPUUECKUN aHAIHN3. DIIEKTPOXUMHUYECKUE METO bl aHAJIU3a.

DJIeMeHTbI OPraHNYeCKOi XUMHUHM.
OpFaHI/I'-IeCKI/Ie MMOJIMMEPHBIC MaTCPUAJIbI. MeTOI[I)I MOJIYUCHHUA IIOJUMECPOB, IMOJIMMCEPpHU3AlNs,
nonukoHaeHcanus. CTpoeHue U cBoiicTBa NoauMepoB. [Ipumenenne noaumMepos.
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BBenenue. OcHOBHBIE MOHATHS W 3aKOHbI XUMMH [Ipeamer xumuu. 3HaueHue
XUMHH B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbIE MOHATHUS U 3aKOHBI XUMHH.
XuMus ¥ epuouyeckas cucrema sneMeHToB. Ctpoenne aroMoB COBpeMEHHbIE
IPEICTaBICHUS O CTPOCHMM aTOMOB D3JIEMEHTA, OCHOBAaHHBIE HA HEKOTOPBIX
IIOJIOKEHUSAX KBAaHTOBOM MEXAaHMKHU: JBOMCTBEHHAsl KOPILYCKYJISIPHO-BOJHOBAs
IIPUPOJIA DIIEKTPOHA, IPUHLIUII HEONIPEAEICHHOCTH, KBAHTOBbIE yncia. [IpuHnmn
[Maynu. IlpaBuna u TOPSIOK 3aloJIHEHHs ATOMHBIX oOpOuTanel, MpaBHUIIO
KiteukoBckoro, XyHna, 3anpet [laym MHOTO3JIEKTPOHHBIX aTOMOB. B3anMocBs3b
PAaCIIOJIOKEHUS IIEKTPOHOB B ATOMAX C MX XUMUYECKHUMH CBOMCTBaMHU.

[leproauueckuii 3aKOH B CBETE€ CTPOCHMS aTOMOB, MEpPHOJUYECKas CHUCTEMaA
37eMeHTOB. HekoTopble XapakTepUCTUKH aTOMOB 3JIEMEHTOB: PauyChl aTOMOB U
MOHOB,  DOHEprus  HMOHU3AlMM, DOSHEPrus  CPOACTBA K  DJIEKTPOHY
ANEKTPOOTPHUIATENIFHOCTh. XUMHUYECKass cBsi3b HopmanbHOEe M BO30YXKIACHHOE
cocTosiHEe aTOMOB. OCHOBHBIE THIIBI U XapaKTEPUCTHUKUA XUMUYECKOM CBSI3U:
METO]T BAJICHTHBIX CBsI3€H, MMOHITHE O METOJE MOJIEKYJISIPHBIX opoutaieil. CB3b
KOBAJIGHTHAs, JOHOPHO-AaKIENTOPHAs,, HMOHHAsA, METaJuIMuecKasi, BOJOPOJIHAS.
3aBUCHUMOCThH CBOMCTB BEIIECTB OT THUIIA XUMHYECKOU CBSI3H.

XuMuyeckass ~ TEpMOAMHAMHUKA. OcHoBHBIE NOHATHA W 3aKOHBI.
TepMmonuHaMuueckass cucreMa. BHyTpeHHSsT DJHeprus TEpMOAMHAMUYECKOU
cucreMbl. TemnoBoit »ddext peakuuu. [lepBoe Hauano TepMOIUHAMUKH.
Onransnus. Tepmoxummueckue ypaBHeHus. 3akoH Il'ecca. Bropoe Hauwano
tepmoauHamMuku. CraHpaprtHas oSHTponus. PakTopbl (SHTPONUMHBIA U
SHTAJIBIIUKHBIN),  ONpENESIOIIME  BO3MOXXHOCTb ~ WMJIM  HEBO3MOXKHOCTh
CaMOIIPOM3BOJIBHOTO ~ IPOTEKaHWs TpoueccoB. 300apHO-H30TepMUYECKuil
noreHuuan. HanpaBieHHOCTh XMMHUYECKHUX IpoueccoB. DHeprus ['enpMmrosbia
(M30XOPHO-U30TEPMHUUECKUIA MOTEHIIUAN).

Xumuueckas KHHeTHKa. XUMUYeCcKoe paBHOBecHe |'OMOreHHbIE U FeTepOreHHbIe
XUMHYeckue mporeccbl. CKOpOCTh U MeXaHU3M peakuuu. PakTopsl, BIUAIOLINE
Ha CKOPOCTh XMMMYECKMX peakUui. 3aKoH AEHCTBYIOLIMX Macc, KOHCTaHTa
CKOpPOCTH, KMHETUYECKHUE YpPaBHEHHUs, TOPSIOK pEaKUuu. DHEPrusi aKTHBAIUU,
npaBuwio Bant-I'opda, ypaBuenme Appenuyca. Karammus. CwemieHue
xumuyeckoro pasHoBecus. [Ipunnun Jle-1larense.




Hucniepcusie cuctembl. PactBopel Krnaccudukaruss IHUCTIEPCHBIX  CHCTEM.
I'pyOoaucnepcHbie cHUCTEMbI, MX CBOWCTBA M HCIOJb30BAaHUE B CEIHCKOM
xo3siictBe. KommounHele pacTBOpbl, OCOOCHHOCTH CTPOEHHS, CBOMCTBA.
PactBOpbI, Kak roMoreHHble cuUcTeMbl. CrocoObl BBIPRXKEHUS KOHIICHTPAIIUH
pactBopoB. Teopusi paz0aBICHHBIX pPAcTBOPOB, HEdNEKTpoauToB. Ocmoc.
Ocmotuueckoe naBieHue. JlaBieHne HacbIEHHOr o napa. TemnepaTypa KUIIEHUs
U 3amep3aHus (KpUCTAJIN3aIis) pacTBOpoB. 3akoHbl BanT-I'opda u Payms ms
HEDJICKTPOJIUTOB M DJICKTPOJUTOB, WCIIONB30BAHUE WX JJII W3TOTOBIICHUS
OXJIQXKIAIONINX U AHTUOOJICIEHUTEIbHBIX CMa30K M JKHJIKOCTEH. AHTHU(PU3BI.
CunpHbple u cnalble dJeKTpoiuThl. KOHCTaHTa M CTENeHb JUCCOLMAIUU.
M3oronnuecknii  kodddumment. 3akoH paszbaBinenus OctBampiaa. HoHHOE
npousBeqeHrue BoAbl. Bogopoansiii nokaszatens. ['maponus. Ero 3Hauenue npu
WCIOJIb30BAaHUU yIOOPEHUI U HKCILTyaTaIlluu CeNbCKOX03SIICTBEHHON TEXHUKHU.

3H€KTpOXI/IMI/I‘IeCKI/Ie cucteMbl. OKHMCIHUTEIbHO-BOCCTAHOBUTEIBHEIE
IPOLECCH: ONpENeTIeHUe, TEePMOAMHAMMKA, HANPABICHHOCTb, BO3MOYKHOCTb
MIPOTCKAHUA B 3aJaHHOM HaIIPaBJICHHH. aﬂeKTpO}IHBIfI MNOTCHIHMAJI Ha TI'paHULC
F€TEPOreHHON CHUCTEMBbl METAII-AJIEKTPOIUT. CTaHAAPTHBIA  3JIEKTPOIHBIN
NOTEHLHUAN, psAJ HANOpsDKEHUS METalioB, €ro 3HaueHue. [ ajgpbBaHUYECKHe
anemeHthl. [lpuHnun paborel. XuUMHYECKHE UCTOYHMKM Toka. «Cyxue»
3JIEMEHTBI, aKKYMYJIATOPBI, TOIUIUBHBIE 3JIEMEHTHI.

Koppo3uss meramnoB. 3ammura oOT KOppo3uu. XHUMHYECKas W
3JeKTpoXUMHUUYecKass Kopposusi. [IpuyuHBI W MEXaHHU3M SJIECKTPOXUMHUYECKOU
Koppo3uu. YuepO, npuuuHsemblii koppos3ueil. Kopposus c¢ kucnopogHoir u
BOJIOPOJIHOM Aenoisipuzanueid. MeToasl 3alMThl OT KOPpO3UH. JIakOKpacoyHbIE 1
METAJUTMYECKUE MMOKPBITHS, MPOTEKTOPHAS 3aIITAa, dJeKTpo3anuTa. MHruOuTOphI
KOPPO3HUHU.

DNEKTpoNM3 paciulaBOB U BOJHBIX PACTBOPOB  BJIEKTPOJIMTOB.
[TocnenoBarenbHOCTh pa3psiia 4YacTHUIl HAa SJIEKTPOAAX IMPHU DIIEKTPOIU3E B
3aBUCUMOCTHU OT BCJIWYHHBI 3JICKTPOAHOTO IMOTCHIMAJIA. Honﬁpmauym npu
anektpoause. llepenanpsokenue.

OnemMeHTbl opraHudeckod xumuu. IlonmuMepsl u  OJUTOMEPSHI.
[TonmumepHble Matepuanbl. MeTolbl MOSY4YeHMs], OTIENIbHbIE MNPEICTaBUTEIN:
IUIACTMACCHI, BOJIOKHA, Kay4yKd. 3aBUCUMOCTb CBOMCTB OTJIEJIbHBIX MaTepUaoB
OT CTPYKTYpbl MakpoMmouieKys. lcrosnb30BaHHE MOJUMEPHBIX MaTepUanoB B
MAIIMHOCTPOSHUH TPH AKCIUTyaTalluM M peMoHTe obOopynoBaHus. ['epmeTukw,
KOMIIAyH/Ibl, KJIEH, 3JIEKTPOU30JISILIUOHHBIE MaTEPHUAIIBI.

Hroro
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Beenenne. OCHOBHBIE MOHATUS M 3aKOHbI XUMHM [Ipenmer xumuu. 3HaYeHUE
XUMUHU B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbBIE MOHATHUS U 3aKOHBI XUMUHU.
XuMus U nepuoauyeckas cucteMa 3yemMeHToB. Ctpoenue atomoB COBpEeMEHHBIE
MpEACTaBICHUS O CTPOCHUU ATOMOB 3JIEMEHTA, OCHOBAaHHbIE Ha HEKOTOPBIX
MIOJIOKEHUAX KBAHTOBOM MEXAHMKHU: JIBOMCTBEHHAs KOPILYCKYJISPHO-BOJHOBAs
MPpUPOJIa JIEKTPOHA, IPUHIUIT HEONIPEAEICHHOCTH, KBAHTOBbIE uncia. [Ipunuun
[MTaymu. IlpaBuia W TOPSAIOK 3alOMHEHUS ATOMHBIX OpOWTaNIel, NPaBUIIO
Kineukosckoro, Xynna, 3anpet [layau MHOr03J1€eKTpOHHBIX aTOMOB. B3aumMocBs3b
PaCIIOJIOKEHUS ATIEKTPOHOB B aTOMaX C MX XUMHUYECKUMH CBOMCTBAMHU.

Ilepponnueckuil 3aKOH B CBETE CTPOCHHUS ATOMOB, IEPUOAUYECKAs CUCTEMA
31eMeHTOB. HekoTopble XapakKTEpUCTUKN aTOMOB AJIEMEHTOB: PAINyChl ATOMOB U
WOHOB,  DJHEpPr¥s  WOHU3ALUU, DHEPrUs  CPOACTBA K  DIIEKTPOHY
ANEKTPOOTPHUIATENLHOCT. XUMHUYecKasi cBA3b HopMmanbHoe M BO30YKJIEHHOE
coctosiHue aroMoB. OCHOBHBIE THUIIBI U XAPAaKTEPUCTHKU XMMHUYECKOW CBSI3U:
METO/]1 BAJICHTHBIX CBSI3€H, NOHATHE O METO/I€ MOJIEKYJIpHBIX opOouTaneii. CBs3b
KOBAJICHTHAsA, JOHOPHO-aKUENTOpPHAs, HMOHHAs, METa/IM4ecKas, BOJOPOJHAs.
3aBUCHUMOCTh CBOMCTB BELLIECTB OT THUIA XUMHUYECKON CBS3H.

Xumuaeckas TEPMOIMHAMHUKA. OcHOBHBIE MOHSTHUSA u 3aKOHBI.
TepmonnHamuueckass cuctemMa. BHYTpeHHssI SHEprusi TEpMOAMHAMUYECKON
cucrembl. TemnoBoil 3¢ddekr peakmmu. IlepBoe Havgamo TEepPMOAWHAMHKH.
Ontanenus. TepMoxumMuueckue ypaBHeHHs. 3akoH ['ecca. Bropoe nHauvano
tepmoauHamMuku. CraHpaptHasg HHTponus. DakTopbl (3HTPONMMHBIA U
SHTANBIUWHBIN),  ONpENeNsIoNe  BO3MOXKHOCTH  WJIM  HEBO3MOXHOCTH
CaMONPOM3BOJIBFHOTO  TPOTEKAaHUSI TMPOLECCOB. 300apHO-N30TEPMHUYECKUIA
noTeHMan. HanpaBieHHOCTh XMMHUYECKUX MpoueccoB. DHeprus ['enbmromibua
(M30XOpPHO-U30TEPMUUYECKHUI MOTEHIMAN). XUMHUYECKass KHHETUKA. XUMUYECKOE
paBHOBecHE ['OMOreHHbIE U TeTePOreHHbIE XUMUYECKHUE Mporecchl. CKOPOCTh U
MexaHu3M peakuuu. DakTopel, BIUAIONINE HA CKOPOCTh XUMHUYECKUX PEAKIIUU.
3aKoH JEHCTBYIOLIMX MacC, KOHCTAHTA CKOPOCTH, KMHETHYECKUE YPABHEHUS,
HOPSIIOK peakuuu. DHEeprus aKkThuBauuu, npaBwio Banrt-I'odda, ypaBHeHue
Appennyca. Karaimmz. CMmelienne xumuueckoro pasHoBecus. [lpuniun Jle-
[ITarensbe.

Hucnepcubie cuctembl. PactBopsl Knaccugukanuss IuCHEpCHBIX CHUCTEM.
I'pyboaucniepcHble cHUCTEMBI, MX CBONCTBA W HCIIOJIb30BAHUE B CEJIBCKOM
xo3sgiictBe. KostouaHele pacTBOpbl, OCOOEHHOCTH CTpPOEHHUS, CBOMCTBA.
PactBOpbI, Kak roMoreHHble cucTembl. CHOCOOBI BBIPAKEHUS KOHILIEHTpALMU
pactBopoB. Teopusi pa30aBIEHHBIX pacTBOPOB, HEIIEKTPOJIUTOB. Ocmoc.
Ocmotnueckoe naBieHue. J[aBieHue HachIIEHHOr o napa. Temneparypa KUleHus
U 3aMep3aHus (Kpuctamsanus) pactBopoB. 3akoHsl Bant-I'odda u Payns nns
HERJIEKTPOJIUTOB M DJIEKTPOJUTOB, HCIIOJNb30BAHME MX JUIsl HM3TOTOBIICHUS
OXJIXKJIAIOUIMX U aHTHOOJIEICHUTENbHBIX CMa30K M XKHJIKOCTeH. AHTHU(PU3HIL.
CunpHple U ciabple 2nekTposnuThl. KOHCTaHTa M CcTENeHb AHUCCOLMALNU.
M3oronnuecknii  kodpdumument. 3akoH pazdaBiaenus OctBanbaa. HMonHOE
IIpou3BeeHNuEe BOAbl. Bomoponnslii nokasarens. ['mapoinns. Ero 3Hadyenue npu
UCIIOJIb30BaHUM YA0OPEHUH U SKCIUTyaTallul CEIbCKOXO035IMCTBEHHON TEXHUKH.

SHGKTPOXI/IMI/I‘-IGCKI/IG cucTteMbl. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC
IMpOHCCChI: OIPCACICHHUC, TCPMOJHMHAMHUKA, HAIPABICHHOCTb, BO3MOXHOCTbH
IMPOTCKaHUA B 3aJaHHOM HaIllpaBJICHUU. SHGKTpOI[HI)Iﬁ MOTCHIMAJI Ha I'paHUIC
FCTCpOFGHHOﬁ CUCTCMbI MCTAJIJI-3JICKTPOJIUT. CTaH,Z[apTHBIﬁ BJICKTpOI[HHﬁ
MoTeHuuala, pAad HapsKCHHUd MCETalJIOB, C€ro 3HA4YCHHC. I'anpBannYeCcKHE
QJICMCHTHEI. HpI/IHHI/IH pa6OTbI. XHUMHYECKHE MCTOYHMKH TOKa. ((CYXI/IG»
OJICMCHTLI, AKKYMYJIATOPLI, TOIIJIMBHBIC 5JICMCHTEI.
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7 Kopposus meramnoB. 3ammra OT KOppo3uu. XuUMHUYecKas H 1 +
3JEKTpOXUMHUECKass Koppo3us. [IpUymHBI M MEXaHU3M 3JIEKTPOXUMHUUYECKOU
Koppo3uu. Ymep0O, mpuyuuHseMblii Kopposueit. Koppos3usi ¢ kucimopomgHoil u
BOJOPOAHOM Aenofisipu3anueil. MeToabl 3a1UThl OT KOppo3uu. JIakokpacouHbIe U
METAJUTMYECKUE  TIOKPBITHS,  MPOTEKTOpPHAas  3allWTa,  AJICKTPO3AIIHTA.
Nuruburopbl Koppo3uH. ODIEKTPOIU3 PACIIaBOB M BOJHBIX PacTBOPOB
anekTponuToB. IlocrmenoBarenbHOCTh paspsia 4YacTULl Ha OJJIEKTpoJax Ipu
3JEKTPOJIU3€ B 3aBUCUMOCTH OT BEJIWYUHBI 3JEKTPOJHOIO MOTEHIMAA.
[Tonspuzanus npu anextpoiuse. [lepenanpspkeHue
Hroro 6 15%
4.3. Copep:xanue J1a00paTOPHBIX 3aHATHI
JlaGopaTopHbIe 3aHATHUS HE TPEAYCMOTPEHBI YUeOHBIM IIJIAHOM
4.4. Conep:xanne NPpaAKTHYECKUX 3aHATUI
Ounas popma o0yueHust
Ip
aKT
nye
Koz- cka
HanmeHoBaHME NpaKTUUECKUX 3aHATHIA BO g
n/n o
4acoB ror
OBK
a

1. | Kitaccel HEOpraHUYECKUX COEIUHEHMI 1 +

2. | Onpenenenrie 5KBUBAJICHTa MeTasla. 1 +

3. | CTtpoeHue aTromMa U NEPUOJUYECKAst CUCTEMA 3JIEMEHTOB. XUMUYECKasl CBS3b. 2 +

4. | XuMuueckas TepMOAMHAMUKA. XUMUYECKasi KNHETHUKA. 2 +
XUMHUYECKOE PAaBHOBECUE

5. | PacTBOpBI MEKTPOIUTOB W HEIIEKTPOJUTOB. [IpUTOTOBIIEHNE AJEKTPOJIUTOB U 2 +
antudpuzoB. ['uaponu3 ynodpenuit

6. | OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. 2 +

7. | 'aJIbBaHUYECKHE DIIEMEHTHI. 2 +
OnEeKTPOIU3 BOJHBIX PACTBOPOB COJIEH.

8. | Kopposust meTaiioB. 3amura OT KOPPO3HUH. 2 +
[Tomumepsr u  omuromepbl. CoCTaBlI€HME pEaKUMl IMOIMMEPU3ALUA U 2 +
MOJIMKOHAEHCAUU

Hroro 16 |20%
3aounas popma o0yueHust
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a
1. | CtpoeHue aToMa U MepUOINYECKasi CUCTEMA AIEMEHTOB. XUMHUECKasl CBSI3b. 1 +
2. | XuMudecKass KHHETHKA. XUMHUYECKOE PAaBHOBECHE 1 +
3 Konuenrpanus pactBopoB. IIpuroroBneHue >3JaeKTpoiudTa sl KUCIOTHOTO 1 +
AKKyMYJISITOpa
4. | 'aibBaHUYECKHUE ITEMEHTHI. 1 +
5. | DnexTposn3 BOJIHBIX PACTBOPOB COJIEH. 1 +
6. | Koppo3ust MmeTaJuioB. 3aiura OT KOPPO3HUH. 1 +
Hroro 6 20%
4.5. Buabl 1 coiep:KkaHue CAMOCTOSITEIbHOM padoThl 00y4aromuXCcst
4.5.1. Buael caMoCTOsATEIbHON paboThl 00yYarOITUXCs
KonunuecTBo uacoB
Buapl camocTosiTennbHON paboThl 00yYarOIIHXCS ITo ounoit 1o 3aouno
dopme bopme
o0yueHus 00y4eHus
IToaroToBka K MPaKTUYECKUM 3aHSITHUSIM 40 38
[TonroroBka K 1a00OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE - -
71a00paTOPHBIX pabOT
BbinosiHeHNEe KOHTPOJIbHOM paboThl - 18
CaMocCTOsITENIbHOE U3YUYEHUE OTJENIBHBIX TEM U BOIIPOCOB 36 40
[ToaroToBka K MPOMEKYTOYHOU aTTeCTalluu - -
Hroro 76 96
4.5.2. ConepxaHue caMOCTOSTEITFHON paObOTHl 00YYarOIINXCS
Kon-Bo
4acoB
e HaumeHnoBanue TeM 1 BOpocoB Orian Eop—
thopma tbopma
00y4eHUs. 00yUYCHUS
1 OCHOBHbIE 3aKOHBI XUMHUU: COXPAHEHUSI MAaTEPUH U SHEPIUH, TOCTOSHCTBA 4 2
COCTaBa, KPaTHBIX OTHOIIEHUN, ABOTaAPO.
2 BrimonHenue ympaKHEHUH 10 COCTaBICHHUIO JJICKTPOHHBIX (Qopmyn 8 6
JJIEMEHTOB.
3 [Tepuoanueckuit 3akon JI.MI. MeHnneneeBa, mnepuoguyeckas CcucTeMa 8 10
JJIEMEHTOB.
4 Pemienne pacdeTHBIX 3aJad Ha ONPEAEICHUE DSHTAIBIIMM, JHTPOIINU, 10 16
sHeprum ['n66¢a.
5 Pemienne 3amau Ha omnpeneieHUE CKOPOCTH XUMHUYECKUX pPEaKIuid B 10 12
3aBUCHMOCTH OT KOHIIEHTpAallMM W Temneparypbl. PaBHoBecue. BiusiHue
JIABJICHUs, KOHIICHTPAIIMU U TEMIIEPATYpPhl HA CMEIICHUE XUM. PABHOBECHSI.
6 CriocoObl  BhIpa)KE€HHMsI KOHILEHTpAallMM pacTBOPOB (MaccoBas  J0JI, 10 16
MOJISIDHOCTB). Penienue 3a1a4 Ha pacyeT KOHIIEHTPAIMI paCTBOPOB.
7 CocraBiieHHE CXEM TaJIbBAHUYECKOT0 AieMenTa, pacuet 3.J1.C. 12 18
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8 N3ydyeHne XMMHYECKUX CBOMCTB MeTauioB. CoOCTaBiI€HHE XUMHUYECKHUX 10 12
YPaBHEHUHN.
9 CocraBienue peakui MOoJIMMEpHU3aIin u HOJIMKOHIIEHCAIIUH. 4 4
Hcnonp3oBanue MOJIMMEPHBIX MAaTEPHAJIOB B TeXHUKE. COCTAB JIAKOB.
Hroro 76 96

S. YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs 1o
AUCHUILINHE

YuebHo-MeToanueckue pa3zpabotku umerorcs B Hayunoit Oubmuorexe ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. 'maponu3z comelt [DneKTpoHHBIA pecypc] : MeTron. Ykas. JlJis caMOCTOSTENhbHOM paboThI
CTYACHTOB [0YHOM M 3a04yHON (popmbl 0OyueHust HanpaiaeHuil 35.03.06 Arpounxenepus, 13.03.02
OnekTposHepreTka M 3aekTporexHuka, 19.03.02 ITpoayKTsl NUTaHUS W3 PACTUTENBHOTO CHIPHS,
23.03.03 DOxcruryaranus TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIlMH U KOMIUIEKCOB, CIELHAIbHOCTU
23.05.01 Hazemnsle TpancmopTHO-TexHOJoTH4Yeckue cpeactBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, UactutyT arpounxkenepun . Yensounck: FOxno-Ypansckuit 'AY, 2019 . 18 c. :
tabn. C mpun. bubmmorp.: c. 18 (3 mass.). 0,3 MB. JocTyn W3 JIOKaJbHOW CeTH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnacchl HEOpPraHMYECKMX COCIUHEHUM [DIEeKTpOHHBIM pecypc] : meron. Yka3z. Jlusa
CaMOCTOSITENIbHON paboThl CTYACHTOB [0YHOW W 3a04HON (GopMbl 0O0yueHHs HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretruka u snekTporexnuka, 19.03.02 [IpoaykTel nuTaHust u3
pactutenpHOro cuipbsi, 23.03.03 Oxcmyaranus TpPAaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILIEKCOB, criennaibHoCcTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpencTBa] / cocT. E.
K. Bbarosckas ; FOxno-Ypansckuii ['AY, Huctutytr arpommkeHepun . YemssOunck: HOxHO-
VYpansckuii ['AY, 2019 . 29 c. : un., Ta6n . C npun. bubnuorp.: ¢. 28 . 0,3 MB . JlocTym u3
JOKaJbHOU ceTu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNeKTpoiau3 BOJHBIX PAcTBOPOB cojied [DHeKTpoHHbIA pecypc]| : Mmeroxa. Yka3. s
CaMOCTOSITEIIEHON pa0OTHI CTYACHTOB [0YHOW W 3a04HON (GopMbl 00ydeHHs HampaBieHui 35.03.06
Arpounkenepus, 13.03.02 DnekrposHepreTuka u 3nekTporexHuka, 19.03.02 [IponykTsl nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyartanuss TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaibHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpencTBa] / cocT. E.
K. barosckas ; IOxno-Ypanbckuii I'AY, Huctutyr arpounxenepuu . YemnsOunck: HOxHo-
VYpaneckuii 'AY, 2019 . 20 c. : Tabn. C npuin. buGmmorp.: ¢. 20 . 0,2 MB . Jloctyn u3
JokasbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU [DJIEKTPOHHBIN pecypc] : Merona. Ykas. s
CaMOCTOSITEIIbHON pa0oTHI [ 17151 6akaaBpOB OYHOM U 3a04HOM (hopmbl 00yueHwus HanpaBieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekTporexHuka, 19.03.02 IIpoxykTel nutaHus u3
pactuTenbHOTO  ChIpbs, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, cnermanbaocTr 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOIOTHYECKUE cpeacTBa] / cocT. E.
K. barosckas ; lOxno-Ypanbckuit 'AY, Huctutyr arpounxenepuu . YemsOunck: HOxHo-
VYpansckui  T'AY, 2019 . 10 c. 0,2 MB. JlocTyll W3 JIOKaJIbHOM _ CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoannamuka. Kunetuka [DneKTpoHHBIN pecypc] : meTon. Yka3. [ns camocTosTenbHOM
paboThl CTYACHTOB [0YHON W 3a0uHOM (popmbl 00ydeHus HampaBieHuid 35.03.06 ArpowH)keHepus,
13.03.02 DnextposHepreTuka U snekTporexHuka, 19.03.02 IIpoaykTel nmuTaHus U3 PacTUTEIBHOIO
ceipbsi, 23.03.03 Oxkcmiyatanuss — TPAHCIOPTHO-TEXHOJOTMYECKMX  MAIIMH W KOMILJIEKCOB,
cnenransHocTH 23.05.01 HazeMHbIe TpaHcmiopTHO-TeXHONMOTHYeckue cpeactal / coct. E. K. batoBckas
; FOxHo-Ypansckuii 'AY, UacTHTYT arpourkenepun . Yensounck: FOxuo-Ypansckuii [AY, 2019
. 12 c¢. : Ttabn.  bubmmorp.: c. 12 . 0,2 MB . JocTynn W3 JIOKQJILHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
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6. ®oHA OLIEHOYHBIX CPEACTB VIS NPOBEICHHUS
NPOMEKYTOYHOM aTTeCcTAlUM 00y4aroLUXcs M0 AUCHUILINHE

Jlj1s yCTaHOBJIEHHSI COOTBETCTBUS YPOBHS NOArOTOBKU oOyuatomuxcs TpedoBanusim @I'OC BO
pa3paboraH (OHJ OLEHOYHBIX CPEICTB AN TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHS
MIPOMEXYTOUYHOM aTTecTaly 00yJaromuxcs no AucuuminHe. GoH 1 OLIEHOYHBIX CPEJICTB MPEICTaBICH
B [Ipunoxxenuu.

7. OCHOBHASI M JONOJTHUTEJIbHAS y4eOHas IUTEPATypPa, He00X0AMMAas 1JIsl OCBOCHHS
AUCHHUILINHBI

OcHOBHasi M JOMOJIHUTENbHAsE y4yeOHas yuTeparypa umeerca B Hayunoil Oubnnorexke u
INEeKTPOHHOU nHPOopMamoHHO-00pazoBarensHoii cpene PI'BOY BO I0xno-Ypansckuit [AY.

OcHoBHAA:

1. Axmetos, H. C. O6mias u Heopranndeckas xumus : yaeonuk / H. C. Axmeros. 11-e u3n.,
crep. Cankr-IletepOypr : Jlanb, 2020. 744 c. ISBN 978-5-8114-4698-8. Tekct :
3JICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOINOTEUHAS cucrema. URL.:
https://e.lanbook.com/book/130476

2. Obmas xumus. Teopus u 3amaun [DNEeKTpOHHBINH pecypc] : yuebHoe mocobue / H.B.
Koposun [u ap.] ; mox pen. H.B. Koposuna, H.B. KynemoBa. Onexrpon. [an. Cankr-
[lerepbypr Jlawb, 2018. 492 c. Hoctyn k nonHomy Ttekcry c¢ caita OBC Jlanb:
https://e.lanbook.com/book/104946.

3. Munaesckas, JI. B. OOmas xumus. i HHXKEHEPHO-TEXHUYECKHX HaIlpaBICHUN
MOJITOTOBKU U cliennaibHOCTel : yueOHoe mocooue / JI. B. Munaesckas, H. A. llleronuxuna.
Cankr-IletepOypr : Jlanb, 2020. 168 c. ISBN 978-5-8114-3837-2. TeKcCT : 31€KTPOHHBIH //

Jlanb : 3nekTpoHHO-0MOaMoTeuHas cuctema. URL: https://e.lanbook.com/book/126907

JdonmosiHuTEILHAS:

1. T'muaka H. JI. O6mas xumus [Tekcr]: YueOHoe mocobue mis By30B / [lox pen.
A .W.Epmakosa. M.: UnTerpan-IIpecc, 2002.- 728c.

2. Koposun H. B. O6mas xumus [Tekct]: Yuebnuk st By3oB. M.: Briciias mikona,
2003.- 557c.

3. Kymeman A. I'. O6mas xumus [Teket]: Yuebuuk. M.: Kosoc, 1979.- 528c.

8. Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « AHTepHET», HEOOX0TUMbIE
JJI51 OCBOEHMS TUCHHILTAHBI
1. EnnHOE OKHO A0CTyMa K y4eOHO-METOIMYECKUM pa3paboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/
3. Yausepcurerckas 6udbmuoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus il 00y4aOUIUXCS M0 OCBOEHHUIO TUCHHUILINHBI

VY4yebHO-MeTOnMYeCKHe pa3paboTku umerorcs B Hayunoit Oubnmoreke U 3IEKTPOHHOMN
nHpopmannoHHo-o0pazoBatenbHoil cpene PI'BOY BO FOxHo-Ypansckuii ['AY:
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YuebHOo-MeToanMuecKue pa3zpabotku umerorcs B Hayunoit O6ubmumorexe ®I'BOY BO HOxHo-
VYpansckuii ['AY:

1. T'uaponus comelt [DNEKTPOHHBIM pecypc| : METOA. yKa3. UIsi CaMOCTOATEIbHOW paboThI
CTYACHTOB [0YHOM M 3a04yHON (popmbl 0Oyuenus: HanpaiaeHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U 3aekTporexHuka, 19.03.02 IIpoayKTbl MUTaHUS U3 PACTUTENBHOTO CHIPHS,
23.03.03 DOkcruryaranus TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIlMH U KOMIUIEKCOB, CIELHMATIbBHOCTU
23.05.01 HazemHubie TpaHcmopTHO-TexHOJorndeckue cpeacta] / coct. E. K. barosckas ; HOxHOo-
VYpansckuii [AY, UactutyT arpounkenepun . Yensounck: FOxxno-Ypansckuit 'AY, 2019 . 18 c. :

tabn. C mpun. bubmworp.: ¢. 18 (3 nazs.). 0,3 MB. JocTtynn W3 JIOKaJbHOW CeTH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
2. Kiaccel HEOpraHMYeCKHX COCIMHEHUU [DIEKTpOHHBIA pecypc] : METOA. yKa3. s

CaMOCTOSITEIILHON pa0OThI CTYACHTOB [0YHOW W 3a04HON (GopMbl 00ydeHHs HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexuuka, 19.03.02 [IpoaykTel nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyatanuss TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMILIEKCOB, criennaibHoCcTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpencTBa] / cocT. E.
K. barosckas ; IOxno-Ypanbckuii I'AY, HuctutyT arpounxenepuu . YemsOunck: HOxHO-
VYpansckuii ['AY, 2019 . 29 c. : un., Ta6n . C npun. bubnuorp.: ¢. 28 . 0,3 MB . Jloctyn u3
JOoKaJdbHOU ceTH. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTpoyiu3 BOJHBIX PacTBOPOB coyiel [DJEKTPOHHBIM pecypc| : METOA. yKa3. i
CaMOCTOSITEIbBHOW pabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampaBieHuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekTporexHuka, 19.03.02 IIpoxykTel nuranus u3
pactutensbHOoro  coipbsi, 23.03.03 Okcryaranuss TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILIEKCOB, criennanbHocTu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOIOTHYecKHe cpeacTBa] / cocT. E.
K. barosckas ; IOxno-Ypanbckuii I'AY, HuctutyT arpoumnxenepuu . YemnsOunck: HOxHo-
VYpansckuiit 'AY, 2019 . 20 c. : Tabn. C npui. bubmuorp.: c. 20 . 0,2 MB . Joctyn u3
JokasbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUM [DJIEKTPOHHBIM pecypc] : METOoA. yKa3. Ul
CaMOCTOSITEIbHON pa0bOoTHI [ 17151 6akaJaBpOB OYHOM U 3a04HOM (hopmbI 00yueHus HanpaBiaeHui 35.03.06
Arpounxxenepus, 13.03.02 DnextposHepreruka u 3nekTporexHuka, 19.03.02 IIpoxykTel nutaHus u3
pactuTenbHOrO  ChIpbsi, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocT. E.
K. barosckas ; HOxno-Ypanbckuit I'AY, HuctutyTt arpoumkenepun . YensOunck: HOxHO-
VYpansckui T'AY, 2019 . 10 c. 0,2 MB. JlocTyll M3 JIOKaJIbHOW _ CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetuka [DneKTpoHHBIN pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
paboThl CTYACHTOB [0YHOW M 3a0uHOIl dopMbl oOyueHus HampasieHuil 35.03.06 ArpouHxeHepus,
13.03.02 Dnextposnepretuka U snekrporexHuka, 19.03.02 [IpoaykThl nmuTaHus U3 PacTUTEIBHOIO
ceipbs, 23.03.03 Okcrulyarauuss —TpPaHCIOPTHO-TEXHOJIOTMUECKUX  MAllMH UM KOMIUIEKCOB,
cnenranbHocTH 23.05.01 HazeMHbIe TpaHcmiopTHO-TeXHONOTHYeckue cpeactna) / coct. E. K. batoBckas
; FOxHO-Ypansckuit ['AY, UnctutyT arpoutskenepu . Yensounck: FOxuo-Ypansckuii 'AY, 2019
. 12 c¢. : T1abn.  bubmmorp.: c. 12 . 0,2 MB . JocTtynn W3 JIOKQJILHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UudopmanuoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IPH OCYIIeCTBJICHNH 00pa30BaTeJbHOI0
npouecca no JUCHUILINHE, BKJIOYAas NepedyeHb NPOrpaMMHOro odecredyeHus u
HH(OPMANIMOHHBIX CIPABOYHBIX CUCTEM

Onepanuonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP;
oducubiit makeT Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
MIPOrpaMMHBII KoMILIeKe 1)1 TecTupoBaHus 3HaHuil MyTestXPRo 11.0.

11. MaTepuajiibHO-TeXHUYeCKasi 06a3a, HeOOX0qUMAsI 115 OCYIIeCTBJICHHS
o0pa3oBaTeILHOIO MpoIecca Mo AUCHUIINHE
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Y4yeOHbIe ayAWuTOPHH /I TPOBEJCHUS] 3aHATHH, NPEAYCMOTPEHHBIX IPOrpamMMoi,
OCHaIlleHHbIe 000PYA0BAHMEM U TeXHHYECKHMMH CpecTBaMu 00y4eHHs

1. JJabopaTopus xumun; YueOHas ayAUTOPHs AJi IPOBEACHUSI 3aHATUHN JIEKIIMOHHOTO M CEMUHAPCKOT0
TUIIOB, T'PYNIOBBIX W WHAMBHUIYAJIbHBIX KOHCYJbTAlMH, TEKYIIErO0 KOHTPOJII U IPOMEKYTOUHOU
arrectanuu 3083.

2. YuebHas ayIuTOpHs Ul MPOBEACHUS 3aHATHH JIEKIIMOHHOTO M CEMHHAPCKOrO THUIA, KypCOBOTO
MIPOEKTUPOBAHMSI, TPYMIOBBIX M HWHAUBUAYAIbHBIX KOHCYJbTAllMM, TEKYLIEro KOHTPOJS H
IPOMEKYTOUHOM aTTectanuy; [Tomerenne st camoctosiTenbHOM paboThl 423.

3. YyeOHas ayautopust Ajsl MPOBEACHUS 3aHATUNH CEMUHAPCKOro THUIA, KYpCOBOI'O MPOEKTUPOBAHMS,
IPYIIOBBIX U UHIMBUIYAJIBHBIX KOHCYJIbTALUN, TEKYIETO KOHTPOJISA U IIPOMEKYTOUYHOMN aTTECTalVH;
[Tomemienue ast camocTosITeNnbHON padoThl 427.

4. YyeOHast ayAUTOpUS AJS MPOBEIEHUs 3aHATUH CEMHHAPCKOIO THUIA, KYpCOBOI'O MPOEKTUPOBAHMUSA,
IPYNIOBBIX U UHIMBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOIN aTTecTallH;
[Tomerienue asst caMoCTOSTENbHOM paboThl aya. 149.

Ilepeyenb 000pyI0BaHNSI U TEXHHUYECKHX CPEIACTB 00y4YeHUs

IaGepeneprEIMBTETAKRO YUCITY CTYACHTOB, pabouee MECTO MpernoaaBaTes.

VY4eOHo-HarnsiHbIe tocobus: [lepuoanueckas cuctema

[IpoekimonHoe oOopynoBanue (HeTOyk, mpoekTop), CTeHabl, MakaTbl. BwImpsMuTenb, Bechl
aHaTUTHYeCKHe, My(enbHas TeYb, BEChl TEXHHUYECKUE, CYIIMIBHBIN mKad, TepMocTaT, AucTunisTop,
MHUKPOKAJIBKYJISATOP IpOorpaMMupyemslit cekynomep, pH merp-munmusonast™merp pH 300, noHOMep
-yHuBepcalbHblii OB-74, creHn «bbITOBbIE XUMUYECKHME HWCTOYHUKM TOKa», YCTAHOBKa s
orpeJieNieHus: 00beMa BOJOPO/ia, YCTAaHOBKA JUI MPOBEACHUS paboT MO 3JIEKTPOXUMHUH, KaJOPUMETD,
o0yyJaromye ¥ KOHTPOJIUPYIOIIHE KOMITBIOTEPHBIE MPOrpaMMbl, MUKpPOCKOTBI, KOMIUIEKTHI m1akaToB
110 OCHOBHBIM pa3z/iesiaM XUMHH.

VYueOHo-HarmsagHbe TocoOust: [lepuonnyeckas cucrema, Tabmuma pactBopumocTH, MHCTpYKIus 1o
TeXHUKE 0€30I1aCHOCTH

I[IK DUAL-G2010/2KK18,5, TIK P-4/1GB/160Gb/monutop 17 , IIpoekTop Acer , Dkpan Matte .
Ilepeuens ocHOBHOTO 1abopaTtopHOoro obopynoBanus: [IK DUAL-G2010/KK18,5, ITK P-4/monutop 17
, mpoektop BenQ, s3xpan ECONOMY.

[lepeyeHb OCHOBHOTO JIAOOPATOPHOTO OOOPYIOBAHUS: CUCTEMHBIN OJ0K, MOHUTOP.
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IIPH/IOKEHUE

®OHJ OHEHOYHbIX CPEACTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAaEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTallun
00yJaronuxcst Mo JUCIUTIITNHE
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COAEPXKAHHUE

KOMHCTCHI_II/II/I " UX UHAHUKATOPBI, (pOpMI/IpyCMBIe B IIpo1ieCcCe OCBOCHUA NUCIUIIIINHBI

[lokazaTenn, KpuTepud W  [IKaja  OLCHUBAHUSA  WHJIUKATOPOB  JOCTHMIKEHUS
c(OpPMUPOBAHHOCTH KOMITETEHIIUH

TumoBbie KOHTPOJIbHBIE 3aMaHusi W (WJIM) WHBIE MaTepHUalibl, HEOOXOAUMBIE JIJISI OICHKH
3HaHWW, YMEHUH, HaBBIKOB U (WJIM) ONbITA JAEATEIBHOCTH, XapaKTePU3YIOLIUX
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI B TIPOILIECCE OCBOCHUS JUCITUTITMHBI
Meroanueckue MaTepuabl, OMPEASISIONME TPOLETypbl OLICHUBAHUS 3HAHUM, YMEHHUI,
HABBIKOB M (MJIM) OTBITA IESITEILHOCTH, XapaKTePU3YyIOIINX cPOPMUPOBAHHOCTH
KOMIIETCHIIUH
4.1. OreHOYHBIC CPEACTBA IS TPOBEACHUS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B

IpoLecce NPaKTUYECKOM MOArOTOBKU
4.1.1. Omnpoc Ha IPaKTUYECKOM 3aHATHHU
4.1.2. TectupoBaHue
4.1.3. KontpoasHas pabora

4.2. [Ipouerypsl ¥ OLIEHOYHBIE CPEJCTBA IJI MPOBEACHUS MTPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer
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1. KommnereHnum ¢ ykazaHueMm 3Tana ux (popMupoBaHus B pouecce 0CBOCHHUS
AUCHUILIHHBI

OIIK-1. CnocoOeH pemiath THIOBBIE 3a/addl MPOo(ecCHOHATbHON JEesTeIbHOCTH Ha OCHOBE
3HaHUIl OCHOBHBIX 3aKOHOB MAaT€MaTHUYECKUX, €CTECTBEHHOHAYUYHBIX M O0IIEenpodeccroHaIbHbIX
AUCHUIUIWH C TPUMCHCHUCM I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTHI

HaumenoBanue
®opmupyemsie 3YH OIIEHOYHBIX
Kox u CpEACTB
HAaMMEHOBAHUE IIpo
WHIMKaTOpPa Texy MEXK
yTOY
JOCTUKCHUS nias
3HAHUS YMEHUS HaBBIKU Has
KOMITETEHITUHN arTecT
arre
anus
crail
usi
NJI-1.0I1K-1 Ooyuatomuiics OoOyuarommiicst OO6yuarommuiics 1.0Tuer | 1.
Hcnonb3yer JTOJDKEH 3HATh: | JOJDKEH YMETh: | TOJKEH BIaAeTh: | MO 3ayer
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | HCIIONIB30BATh HaBBIKAMH Ha6(3paT0
CCTCCTBCHHOHAYYHBI | XxuMuu, ABJICHUA U | OCHOBHEIE OIMCAaHUA pH6OH
abore;
X AUCIUILIMH IJIA IIPOLECCHI, Ha | XUMUYECKUE OCHOBHBIX g Te CT’H_
CIIECHUS :
p KOTOPBIX 3aKOHBI W TIOHATHUS | XUMHUYECKHIX poBaHue;
CTaHAApTHBIX 3a1aY | ochopanb B 3aKOHOB, SBJIEHH | 3. KoHT-
B COOTBETCTBHH € TIPUHIIATIBI Mpo(eCCHOHANBHO | W TPOIECCOB, Ha | POJbHAs
HaHpaBHeHHOCTHOV JEUCTBHUS W NEeSITeNbHOCTH U | KOTOPBIX pabora
npodeccroHanbHOM
00BEKTOB JUTSE pElIeHUsl | OCHOBAHBI
JIEITETbHOCTH
po(heCCHOHANBHO | MH)KEHEPHBIX TIPUHIIATIBI
i nmestenpHOCTH W | 3amad - (B1.0.11- | geiicTBus
KOTOpBbIE v.1) 00BEKTOB
HCTIONB3YIOTCS ISt po¢eCcCHOHANBHO
penieHus U JesTeNbHOCTH U
WHXCHEPHBIX KOTOpBIE
3amau - (b1.0.11- WCTIONB3YIOTCS NSt
3.1) peueHus
MHXEHEPHBIX
3agaud - (b1.0.11-
H.1)

2. IloxazaTe/iM, KpUTEPHUH M HIKAJA OLEHUBAHUA CHPOPMHUPOBAHHOCTH KOMIIETCHIIHI

ITokazaren KpuTepuu u mikana olleHUBaHUS PE3yJIbTATOB O0YUYESHHUS MO AUCHUIIIIMHE
u Henocrarounslii JocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
OLIEHUBaHU YpOBEHB YPOBEHb
s (3YH)
b1.0.11- | O6yuaromuiics He | OOyvaromuiics OOyuatommiics ¢ | OOyuatomumiicss ¢
3.1 3HAeT OCHOBHBIE | C1a00 3HACT | HE3HAYUTEIBHBIMU | TpeOyemoi
XUMUYECKHE OCHOBHbIE omrOKaMu U | CTENICHBIO TTOJHOTHI
3aKOHBI, SIBIICHUS U | XUMUYECKHE OTACTHHBIMU U TOYHOCTH 3HAET
MIPOIIECCHI, Ha | 3aKOHBI, SIBJCHUS M | mpoOeaMu  3HACT | OCHOBHBIC
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poeCCUOHATBHBIX
3ama4y

IPU PEIICHUU
npohecCuOHATBHBIX
3a7a4

T'0 MCCIICIOBAHUS
[IpU PELICHUU
poeCCHOHATBHBIX
3aa4y

KOTOPBIX OCHOBAaHBI | IPOIIECCHI, Ha | OCHOBHEIC XUMHYECKHUE
TPUHIIHTIBI KOTOPBIX OCHOBAHBI | XHMUYECKHE 3aKOHBI, SIBICHUS WU
JIeUCTBUST OOBEKTOB | IPUHITUITHI 3aKOHBI, SIBIICHUS W | IPOIIECCHI, Ha
npodeCCUOHATBHON | ACUCTBUS OOBEKTOB | MPOLIECCHI, Ha | KOTOPBIX OCHOBAHbI
JeSITeTbHOCTH U | IpodecCHOHATBHON | KOTOPHIX OCHOBAHBI | TIPUHIIHITBI
KOTOpbIE JesTeIbHOCTH U | IPUHIIMIIBI necTBus 00BEKTOB
UCTIONB3YIOTCS  UIS | KOTOPBIE JIeHcTBUSL OOBEKTOB | MPOPECCHOHATHLHOM
pereHus UCTONB3YIOTCSA Ui | IPOECCUOHATIBHON | AEATENbHOCTU u
po(eCCHOHATBHBIX | PEUICHHUS JeSITETTHHOCTH U | KOTOpBIC
3aja4 npoeCCUOHATIBHBIX | KOTOPbIE UCTIONB3YIOTCS IS
3ajgad UCTIONB3YIOTCSL  JUIS | PEUICHUs
pereHus npodecCHOHATbHBIX
npodeccuoHaNbHBIX | 3a7a4
3ama4y
b1.0.11- OOyuaromuiics He OO0yuaromuiicst OO6yuarommmiics OO6yuarommiics
V.1 yMeeT crnabo ymeer yMeer yMeer
UCTIONIb30BATh UCTIONIb30BATh UCTIONIb30BATh UCTIONIb30BATh
OCHOBHbIE OCHOBHbBIC OCHOBHBIE OCHOBHBIE
XMMHUYECKHE XUMHUYECKHE XUMHUYECKHE XMMUYECKHUe
3aKOHBI U TIOHSTUSL | 3aKOHBI U TIOHSTUSL | 3aKOHBI M NOHSTHS | 3aKOHBI M MOHSATHS
JUISL peTLICHUS IS peTLeHUS IS peTLICHUS IS peTLeHNUS
npoeCCUOHATBHBIX | TPOPECCHOHATBHBIX | MTPOPECCUOHATBHBIX | MPO(ECCHOHATBHBIX
3ama4y 3ama4y 3a1a4 ¢ 3ama4y
HE3HAYUTEIbHBIMU
3aTpyIHCHUSIMH
b1.0.11- OO6yuaromuiicst He OO6yuatronmiics OO6yuarommiics ¢ OOyuatomtuiics
H.1 BJIaJIe€T HABbIKAMU ci1abo BiageeT HEOOJIBIINMHA ¢BOOOIHO BIIaZlEET
NpUMEHEHHUS HaBBIKAMH 3aTpyTHCHUSIMH HaBBIKAMH
COOTBETCTBYIOIIETO NPUMEHEHHS BJIaJICET HAaBBIKAMHU MIPUMEHEHHS
¢busuko- COOTBETCTBYIOILIETO IpUMEHEHHUS COOTBETCTBYIOILIETO
MaTeMaTH4eCKOTO busuKo- COOTBETCTBYIOIIETO buzuKo-
ammapara, MeTOJIOB | MaTeMaTHYECKOTO duzuko- MaTEeMaTHIECKOTO
aHaIN3a U ammapaTa, METOJJOB | MaTeMaTHYeCKOro | ammapara, MeTO/IOB
MOJICTTUPOBAHMUS, aHaIM3a u armapara, METOJI0B aHaIM3a u
TEOPETHYECKOTO U MOJICTTHPOBAHMUS, aHaIM3a U MOJICTTHPOBAHHUS,
HKCHEPUMEHTAIBHO | TEOPETHUECKOro U MO/JICIIUPOBAHUS, TEOPETUYECKOTO U
IO HCCIICIOBAHUS | SKCHEPUMEHTAIBHO | TEOPETHYECKOTO U | 3KCIIEPUMEHTAIBHO
IIPU pPEeLICHUN ro UCCEeIOBaHUs | SKCHEPUMEHTAJIBHO | TO MCCIEIOBAHUSA

IPHU PEIICHUU
npodeccHoHATbHBIX
3a7a4

3. TumnoBbie KOHTPOJIbHbIE 3aJaHUA U (WIN) HHbIE MATEPUAJIbI, HE00XOAUMBbIe IJIS OLleHKH
3HAHUI, YMEHM i, HABBIKOB M (WJIH) ONBITA JAeSITEeJIbHOCTH, XaPpAKTEPU3Y LN X
copMHpPOBAHHOCTH KOMIIETEHIIUI B NpoIecce 0CBOCHUS JUCIUNIMHBI

1. T'maponu3 conelt [DneKTpoHHBIN pecypc]

METOJ. yKa3. A CaMOCTOSITEIbHOH paboThI

CTYJICHTOB [0YHOHN | 3a04HOM Gopmbl oOydeHus HampasieHuil 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 ITpoayKTsl NUTaHUS W3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrutyatanusi TPaHCHOPTHO-TEXHOJIOTHMYECKMX MallMH M KOMIUIEKCOB, CIEIHaIbHOCTH
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23.05.01 Hazemuble TpaHcmopTHO-TexHOJorndeckue cpeacta] / coct. E. K. barosckas ; HOxHO-
VYpansckuii [AY, UactutyT arpounkenepuu . Yensounck: FOxno-Ypansckuit FAY, 2019 . 18 c. :

tabn. C mpwi.  bubmmorp.: ¢. 18 ( 3 nwa3s.) . 0,3 MB . JlocTynn u3 JOKadbHOW CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf
2. Kiaccel HEOpraHMYeCKHX COCIMHEHUW [DJIEKTpOHHBIA pecypc] : METOA. yKa3. s

CaMOCTOSITEIILHON pa0OThl CTYACHTOB [0YHOW W 3a04HON (GopMbl 0O0yueHHs HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snaekTporexuuka, 19.03.02 [IpoaykTel nuTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyatanuss TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMILIEKCOB, criennaiibHOCTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTMYECKHE cpeacTBa] / cocT. E.
K. barosckas ; IOxno-Ypansckuii I'AY, HuctutyT arpoumnxenepuu . YemsOunck: HOxHo-
VYpansckuii ['AY, 2019 . 29 c. : un., Ta6n . C npun. bubnuorp.: ¢. 28 . 0,3 MB . Hoctyn u3
JOKaJbHOM ceTu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DJIeKTpoJIn3 BOJHBIX pPAacTBOPOB COJEH [DNEKTPOHHBIA pecypc] : METOH. yKa3. Ui
CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampabieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoxykTel nuraHus u3
pactutenbHOTO  ChIpbsi, 23.03.03 DOkcrutyatanuss TPAaHCHOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILIEKCOB, crniennanbHocTu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOIOTHYeckue cpeacTsa) / coct. E.
K. barosckas ; lOxno-Ypanbckuii 'AY, Huctutyr arpounxenepuu . YemsOunck: HOxHo-
VYpansckuit 'AY, 2019 . 20 c. : Tabn. C npui. bubmuorp.: c. 20 . 0,2 MB . Hocrtym u3
JokanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM [DJIEKTPOHHBIM pecypc] : METoA. yKa3. Ul
CaMOCTOSITEIbHON pa0boTHI [ 7151 OakaaBpOB OYHOM M 3a04HOM (hopmbl 00yueHus HanpaBiaeHui 35.03.06
Arpounxxenepus, 13.03.02 DnextposHepreruka u 3nekTporexHuka, 19.03.02 IIpoaykTel nuTaHus U3
pactuTenbHOTO  ChIpbs, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIMH U
KOMIUIEKCOB, cniermanbHocTr 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocT. E.
K. barosckas ; HOxno-Ypanbckuit I'AY, HuctutyT arpoumkenepun . YensOunck: FOxHO-
VYpansckui T'AY, 2019 . 10 c. 0,2 MB. JocTtyn W3 JOKAJIBHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DneKTpoHHBIN pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
paboThl CTYAEHTOB [0YHOW M 3a0uHOIl (opMbl oOyueHus HampasieHui 35.03.06 ArpouHxkeHepus,
13.03.02 DnextposnepreTuka u snekrporexHuka, 19.03.02 [IpoaykTel nmuTaHus U3 PacTUTEIBHOTO
celpps, 23.03.03 Okcrulyatanysi TpaHCIOPTHO-TEXHOJOTMYECKMX MalIMH M KOMIUIEKCOB,
cnenuanbHocTy 23.05.01 Hazemuble TpaHciopTHO-TeXHONOrHUeckue cpeacteal / coct. E. K. baroBckas
; FOxHO-Ypansckuit ['AY, UnctutyT arpontkenepu . Yensounck: FOxuo-Ypansckuii 'AY, 2019
. 12 ¢ : T1abn.  bubmmorp.: c¢. 12 . 0,2 MB . Jloctynm W3 JIOKQJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
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4. MeroauyecKkue MaTepuaJibl, onpeae/asionme npoueaypbl OeHNBAHUA 3HAHU,
YMeHM, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTePU3YOIIUX C(hOPMHUPOBAHHOCTH
KOMIIeTeHIIMH

B naHHOM pa3znene METOOMYECKHE MaTepualibl, OIpPEAENSIoOUIe MpPOLEeaypbl OLICHUBAHUS
3HaHUH, yMEHHUIl, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tanm (HOPMUPOBAHMUS KOMIIETEHIMH IO
JUCHUIUIMHE «XHUMHUS», IPUBEACHBI IPUMEHUTENBHO K KAKIOMY M3 UCIOJIb3yEMbIX BHI0B TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallui 00y4aroLIXCs.

4.1. OueHo4HbIe CPeACTBA /ISl NPOBeIeHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH
4.1.1. Onpoc Ha NIPaKTUYECKOM 3aHITHH

OTBeT Ha NPAaKTUYECKOM 3aHATHU UCIOIb3YETCs IS OLEHKH KaueCTBAa OCBOCHUS 00yUaIOIIMMCS
OCHOBHOI MpodeccuoHaIbHOH 00pa30BaTENbHON MPOrpaMMbl MO OTAEIbHBIM BOIPOCaM U TeMaM
qucuuIuiHbl. TeMbl M IUTaHbl 3aHATHH (CM. MeTozapa3paboTKu 1. 3) 3apaHee COOOIIAIOTCA
oOyuaromumcsi. OTBET OLEHUBACTCS OLEHKON «OTIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIHHO» HIIU
«HEYAOBIETBOPUTEIBHO.

O11eHOYHBIC CPEICTBA Kon n naumenoBanue
TunoBble KOHTPOJbHBIC 3aJaHus M (WIM) UWHBIE MaTepUabI, WHJUKaTOpa
HeoOXOIUMBIE JIsl OLIEHKU 3HAHWM, YMEHH, HaBBIKOB U (WJIK) OTbITa KOMITETCHITNH

NeSITeIbHOCTH, XapaKTePU3YIOIINX C(HOPMUPOBAHHOCTh KOMITETEHIIMNA
B IIPOLIECCE OCBOCHHUS TUCLIUILINHBI

1 N-1.0I1K-1
Ucnonp3yer
OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JUCHATIINH JJIs
pelieHus
CTaHAAPTHBIX 3a/la4 B
COOTBETCTBUHU C
HATPaBIEHHOCTHIO
npodecCuoHAIbHON
ACATCIIbHOCTHU

Kpurepun ouenku orBera (Tali.) TOBOAATCA A0 CBEIEHHs OOYYAIONIMXCS B Hayaje 3aHATHIM.
Onenka 00bsBIIsIETCS 00YYaIOEMYCsl HETOCPEACTBEHHO I10CIIE OTBETA.

HIkana Kpurepuu onenuBanus

- 00yJaroIIHIACs MOJIHO YCBOWI yUeOHBIA MaTepHa;

- IPOSIBJISICT HABBIKU aHaAIHM3a, 0000LIECHHS, KPUTHUECKOTO OCMBICTICHUS
H BOCIIPUATHA I/IH(l)OpMaIII/II/I, HAaBBbIKU OIIMCaHUA OCHOBHBIX (1)I/ISI/I‘~I€CKI/IX
3aKOHOB, SIBJICHUU U MPOIIECCOB;

- Marepuaj U3JI0KEH TPAMOTHO, B ONPEACICHHON JIOTHYECKOMH

OrmeHka 5
MOCJIeIOBATEIBHOCTH, TOYHO UCIIOIB3YETCsl TEPMHUHOJIOTHS;
(oTiuIHO) - MI0Ka3aHO YMEHHE WILIIOCTPUPOBATh TEOPETUYCCKUE ITOTOKCHUS
KOHKPETHBIMU IPUMEPAMH, IPUMEHSITh UX B HOBOI CUTYaIluH;
- IPOJIEMOHCTPUPOBAHO YMEHHE PEIIATh 33/[a4H;
- MOTYT OBITh JONYIICHBI OJHAJIBE HETOYHOCTH TPU OCBEIICHUH
BTOPOCTETICHHBIX BOIIPOCOB.
Ouenka 4 OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OLICHKY «5%», HO TIpU
(xoporo) 9TOM UMEET MECTO OJHUH U3 HETOCTATKOB:
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- B YCBOCHHUH y4eOHOT0 MaTepraa JOMyIIeHbl HeOObIIIHe POOeIThI, He
WCKAa3WBIIIHE COJIEPIKAHNE OTBETA;

- B PEUICHHH 33124 JIOMYIICHbI HE3HAUYNTEIIbHBIC HETOYHOCTH.

- HETIOJTHO WMJTU HEMOCIEA0BaTEIhbHO PACKPBITO COJIEpKaHNEe MaTepHara,
HO TOKa3aHO OO0Ilee MOHMMAaHWUE BOMpPOCAa W TPOJIEMOHCTPUPOBAHBI
YMCHUA, JOCTATOYHBIC IJIA ﬂaHBHeﬁmerO YCBOCHUSA MaTCpUala,

- HMMEJHCh 3aTPYJHCHUS WIH JOMYIIEHBl OIMMOKH B OIpPEIEICHUN
HOHHTHﬁ, HCIIOJIb30BAHUKU TCPMHUHOJIOTHHU, OIHNCAHUN q)HSH‘-ICCKI/IX
3aKOHOB, SIBJICHHI M MPOIIECCOB, PEIICHUN 3a/1a4, UCIIPABIICHHBIC TTOCIIe
HCCKOJIBKHMX HaBOAAIINX BOIIPOCOB,

- HETOJHOE 3HAHWE TEOPETHUYECKOro MaTepHualia; OOyJaroluiics He
MOXXCT IPUMCHUTL TCOPHIO B HOBOU CUTyalluu.

- HE PaCKpPBITO OCHOBHOE COJICp)KaHKE yUeOHOTO MaTepuaa;

- O0HapyXCHO HE3HAHWE WM HENOHMMaHWEe OOJbINe Wi Hambolee
Ba)XHOH yacTh y4eOHOTo MaTepHuaa;

- JOIYUICHBI OIJ_II/I6KI/I B OIpCACICHUU HOHHTHP'I, IIpu HCIOJIb30BAHHUU
TEPMUHOJIOTHH, B ONUCAHWW (U3MYECKHX 3aKOHOB, SIBICHUH H
MPOIECCOB, PEHICHUHM 3a7a4, KOTOPbIE HE HCIPABJICHBI IMOCIe
HECKOJIPKUX HABOISIIIIUX BOIIPOCOB.

Orenka 3
(YZIOBIETBOPUTENHHO)

Onenka 2
(Hey1OBJIETBOPUTENHHO)

4.1.2. TectupoBaHue

TecTupoBaHWe HCIOJIB3YETCS JJs OLEHKM KauecTBa OCBOCHHMSA OOYYarOIIUMCS OCHOBHOM
npodeccroHabHOI 00pa3oBaTEIbHON MPOTPaMMBI IO OTAEIBHBIM TEMaM WK pa3jieiaM JIUCIUTUIHHEL.
Tect mpencraBnsieT cOOON KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3a/laHUM, MO3BOJISIOUIMNA YHIPOCTUTH
MpoLEeaypYy U3MEpEeHUs 3HaHUH U yMeHUI oOydaromuxcs. O0ydaromumMes BbIIaI0TCS TECTOBBIC 3aJaHUS
¢ (GOpMYIHPOBKON BOMPOCOB M MPEIOKEHUEM BBHIOpATh OAMH MPABUJIBHBIN OTBET M3 HECKOJBKHX
BApUAHTOB OTBETOB.

OHCHO‘{HBIG cpeacTBa KOI[ 1 HAUMCHOBAHUC

TumnoBble KOHTPOIBHBIC 3aaHUS U (WJIM) UHBIE MATEPUATIBI, WHJIUKaToOpa
HEOOXOUMBIE I OIICHKU 3HAHUI, YMEHU, HABBIKOB U (WJIH) KOMIIETEHIUU
OTIBITA JESATEIHLHOCTH, XapaKTePU3YIOMUX CHOPMHUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOEHUS JUCIUILINHBI
1. 1. Kak Biuser yBenMYEHHE KOHIICHTpPAaMW Ha CTENEHb NJ-1.0IIK-1
ruaponusza’? Hcnonb3yer OCHOBHBIE
- YBEJIMYUBAET 3aKOHBI
- YMEHbIIaeT €CTECTBEHHOHAYYHbIX
- HE BIIUSET. JTUCLUIUIUH ISl peIICHUS

2. Nmerorcs 1M pactBopsl ruzapocyiabpuna Hatpus NaHS wu
xsopuga menu (II) CuCly, umeromue BeneACTBHE TMIPOIU3a
COOTBETCTBEHHO CJIA0OIIETOYHYI0 U CIA0O0KUCIYI0 peakIuH.
Kakoii pH Oyner umeTs pacTBOp, NOIYUYEHHBINH IPU CIAUSTHUU
paBHBIX 00BEMOB YKa3aHHBIX PacTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTaHThl Arcconuanuy Ajsi CEpHUCTOM KUCIIOTHI 110 EPBOM
¥ BTOPOM CTYIEHSM COOTBETCTBEHHO paBHbl: Ki =1,7200-%, K>
=6,2400-8. Tlo KakoOW CTYIEHH MPEUMYINECTBEHHO MPOTEKAET
Mpol1iecC AUCCOoanun?

- 110 epPBOM

CTaHJAPTHBIX 3a]1a4 B
COOTBETCTBUHU C
HaIpaBJICHHOCTHIO
npodeccrnoHaIBHON
JeSITeTbHOCTH
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- 110 BTOPOH

- 110 TPEThEHN

- TI0 IEPBOM U TPETHEM.

4. Kakas u3 cojeii Oyaet noaBeprarbcs Tuaponzy?

- NaCl

- K280,

- BaSO4

- FeCl,

- KNO3

5. Kak Biusier yBeln4yeHue JaBIeHUs Ha CTENEHb ruapoan3a’?
4.| yBelIMuHMBaEeT

YMEHBIIAET

6.| - He BJIMsAET.

6. Ecim B pacTBOpe yMEHBbIIAETCSd KOHLEHTpPALUs HOHOB
BOJIOPOJIA, TO:

- yncJjeHHoe 3Hayenue pH pacTrBopa pacrer

- pacTBOp CTAHOBUTCS MEHEE IIETOYHBIM.

- YUCJIEHHOE 3HaueHue pH pacTBopa ymeHbI1aercs.

- pacTBOp CTAaHOBUTCS O0JI€€ KUCIIBIM.

7. Omnpenenute pH 0,0005M pactBOopa CEpHOH KHCIOTHI.
Br16paTh BapraHT NpaBUJILHOTO OTBETA.

N

-pH=44
-pH=10-4
-pH=500-4
-pH=33
-pH=11

8. B kadecTBe a30THOTO YIOOpEHHS HCIIOJIB3yeTCS Cyabdar
ammonus. Kakas cpema Oyaer mpu pacTBOPEHUH ITOW CONH B
Bone?

- KHCJIas

- IIEJI0YHAS

- HEUTpaJbHas.

9. Ecnm W3BECTHO, UTO B PAcTBOPE YMEHBIIAETCA YHCICHHOE
3HayeHue pH, To:

- KOHLIEHTPAlLlUsg HOHOB BOAOPOJa YMEHbIIAETCS

- KOHIIEHTPALHsI HOHOB TUAPOKCOTPYIIIIBI PacTeT

- KOHLIEHTpPALlUs HOHOB B PACTBOPE HE U3MEHSIETCS

- PaCTBOP CTAHOBHUTCHA 00JIee KNCJIBIM.

10. JloGaBieHue Kakoro BeIIECTBA K BOJIE TPUBEACT K
ymenbleHuto pH cpenpbr?

- XJIOpHJia HaTpuUs

- KapOoHaTa Kanus

- cyabgaTra aMMOHUS

- HUTpaTa HaTPHsL.

[To pesymbratam TecTta OOy4aromeMyCs BBICTABISICTCS OLEHKA «OTIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEILHOY» MM «HEYHAOBIECTBOPUTEIILHOY.

Kputepun onenuBanusi oTBeTa (Tali.) AOBOASTCS IO CBEIEHHUs OOydYaOIIMXCS O Haudaia
TECTUPOBaHUs. Pe3ynpTaT TeCTHPOBaHUSI OOBSABISICTCS OOydYaroNIeMycCsl HETIOCPEACTBEHHO ITOCIE ero
Cauu.

HIkana Kpurepun oueHuBanus
(% nmpaBHJILHBIX OTBETOB)
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Onenka 5 (OTJIMYHO) 80-100

Onenka 4 (Xopor1o) 70-79

Onenka 3 (yIOBJIETBOPUTEIIBHO) 50-69
Orenka 2 (HEYy1I0BJIETBOPHUTEIILHO) menee 50

4.1.3. KonTposbHas paboTa

KonTtponbHast paboTa npegycMoTpeHa it 3a04Hoi (opmbl 00yuenus. Konrposasnas padota (KP)
SBIISICTCS TIPOJTYKTOM, TIOJY4aeMbIM B PE3YJIbTAaTe CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M BBITOTHEHHS
y4eOHBIX 3a1ad. KoHTposibHas paboTa MO3BOJIET OIEHUTH 3HAHHMS W yMEHHS CTYACHTOB, a TaKXke
yYpOBEHb C(HOPMHUPOBAHHOCTH HABBIKOB TP paboTe ¢ y4eOHOU JIUTEPATypPOr M JPYTUMHU HCTOUHUKAMH.
TunoBble 3a7auM MO BCEM TeMaM, a Takke IMHU(PBH M 3aJaHHUSA IS CAMOCTOSATENFHOTO PELICHUS
COJIEpIKaTCs B y4eOHO-METOUIECKHX pa3padorkax kadempsl (. 3 ®OC).

OueHouHbIE Cpe/iCcTBA Konx n HaumeHoBanue
TumoBele KOHTPOJIbHBIE 3aJaHMsd M (WIM) HWHBIE MaTepHalbl, HMHJUKATOpa
He0oOXOUMBbIE JIsl OLIEHKU 3HAHWM, YMEHH, HaBBIKOB U (WJIK) OTbITa KOMIIETCHIINH

ACATCIIbBHOCTH, XapaKTCPU3YIOIHUX C(I)OpMI/IpOBaHHOCTB KOMIIETCHIIUIH
B ITpOECCC OCBOCHM A AV CIMITIINHBI

1 | CoctaBbTE CXEMY CBHMHIIOBOIO akKyMysATopa. Hamuimre xumuueckue NA-1 onk-1.
IPOLIECChl, NPOTEKAIOLIME HA AJIEKTPOAax IIPU 3apsike U paspsiike Hcnons3yer
akkymysiitopa. Paccuntaiite O/1C. OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIX
JUCLUIUINH AJIs
peLeHus

CTaHAApTHBIX 3a/la4 B
COOTBETCTBUH C
HAIPaBIEHHOCTHIO
npodecCuoHAIbHON
JESITEIbHOCTH

Onenka oOBSABISETCS CTYACHTY HETIOCPEICTBEHHO MOCIIe TPOBEPKU KOHTPOJIBHOM pabOTHI.

IIkaaa Kpurepuu oueHuBaHus

Onenka 5 Copnepxanne KP mnomHocThIO cooTBeTcTBYeT 3amanuio. KP comepxut
JOTMYHOE, IOCJIEAOBAaTEIbHOE H3JI0XKEHHE MaTepuala C IMPaBUIbHBIM

(oTHMuHO)

pELICHUEM 3371a4.

Onenka 4 Conepxxanne KP momHocThio cooTBeTcTBYeT 3azanHuto. KP conmepxkut
JOTUYHOE, IIOCIEI0BATEIbHOE M3JI0KEHUE MaTepuana C IPaBUIBHBIM
pemieHneM 3amad. MmeroTcss onHa-IBE HECYIIECTBEHHbIE OIIMOKH B
UCIIOJIb30BAHUM €IMHUI] U3MEHEHUS, B IOCTPOCHHBIX I'paHKax, CXeMax U
T.J1

Orenka 3 Conmepxxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3a/aHUIO.
IIpocmaTpuBaeTcss  HENMOCIENOBAaTENBHOCTh  HM3JIOKEHUS — MaTepHaa,
IPECTAaBIICHBI HEI0CTaTOYHO 000CHOBaHHbIE TEOPETHYECKHUE
IMMOJIOKCHUS, UCITOJIb30BAHHLIC ITPU PCUHICHUHA 3aaa4v. Hmerotcst ommOKu B
UCIIOJIb30BAHUM €JMHUL] M3MEHEHUs, B IOJIYyYEHHBIX pe3ylbTaraX, B
MOCTPOCHHBIX TpaduKax, cCXeMax H T.J

(xoporo)

(Y1OBJIETBOPUTEIILHO)

4.2. Ilpouenypsl ¥ OlIEHOYHbIE CPEICTBA JIJIsl IPOBeIeHUs IPOMEKYTOYHOI aTTeCTAlMHU

4.2.1. 3auer
3auer sBigercss (PoOpMOMl  OIEHKM KadecTBA OCBOCHMSI OOYYalOIIUMCS  OCHOBHOM
npodeccroHanbHOI 00pa30BaTENbHON MPOrPaMMEI O pa3zAenaM TucHuIuiuHbL. [1o pesynbTaTam 3aueTa
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00yJaromeMycsl BEICTABIISIETCS OIEHKA «3aUTCHO» MM «HE 3a4TCHOY; OIICHKA «OTIIMYHOY, «XOPOIII0Y,
«YIOBIIETBOPUTEIHHOY, «HEYJOBIETBOPUTEIHHO» B ciiydae U] PepeHIInpOBaHHOTO 3a4eTa.

3ayer IMPOBOAUTCA IO OKOHYAHUW YTCHUA J'IGKIII/Iﬁ 1 BBIIIOJITHCHUA J'Ia60paTOpHLIX
(mpakTUYeCcKUX) 3aHATHA. 3a4eT NMPUHUMAETCS MPENoaBaTesIMK, MPOBOIUBIIMNME JiabopaTOpHBIE
(mpakTUYeCcKue) 3aHATHS, WIM YUTAIOUIMMU JIEKIUU [0 JaHHOW NHCUUIUIMHE. B cioyuyae oTcyTcTBuUs
BEIyIIEro MpernojaBaTeNss 3adeT NPUHUMAETCS MperojaBaTelieM, Ha3HAYEHHBIM paCHOPSKEHHEM
3aBeayromiero kadenpoit. C paspemenns 3aBeayronero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBAThH
npenojaBaTenb Kadeapsl, MPUBICYCHHBIH JIJIs TOMOIIY B IpUEMeE 3a4eTa.

[IpucyTcTBHE Ha 3adere TpenojaaBareieii ¢ npyrux kadenp ©0€3 COOTBETCTBYIOIIECTO
pacnopsiKeHHs pEKTOpa, MPOPEKTOopa 1Mo yuyeOHol paboTe wiu JexaHa GpakynabTeTa He TOMyCKaeTCsl.

@®opma(pl) TPOBEIACHHS 3a4eTa (VCMHbLL ONpoc no Oulemam, HNUCbMEeHHAas paboma,
mecmupogaHrue u Op.) ONPeNeNIoTCs Kapeapoil U TOBOIATCSA 0 CBEACHUS OOYYAlOIIMXCS B Hayaie
cemecTpa.

Jl1is mpoBeieHNs 3a4eTa BeAYIIH pernoaBaTelb HaKaHyHE MOJTydaeT B CEKpeTapuaTe 3a4eTHO
-3K3aMEHAITMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAaIIacTCs B JACKaHAT MOCIE OKOHYAHHS MEPOIPHSITHS B
JICHb MPOBEICHUS 3aUeTa WU YTPOM CIEIYIOIIETO JTHS.

OOyuaromuecs Mpy SIBKE Ha 3a4eT 0053aHbI UMETh NIPH ce0e 3aUeTHYIO KHIKKY, KOTOPYIO OHH
MPEIBSABISIOT IPETOAABATEIIIO.

Bo Bpems 3adera oOydarommecss MOTYT TIOJIb30BaTLCS C pa3peIICHHs BEIYIIETO MPETOaBaTeIIs
CIPaBOYHON U HOPMATHBHOU JIUTEPATYPOU, APYTUMHU OCOOUSIMH U TEXHUYECKUMU CPEJICTBAMHU.

Bpemst moaroToBku oTBeTa B YCTHOU (hopMe TPH c/1aye 3a9eTa JIOJDKHO COCTABIIATh He MeHee 20
MUHYT (IO JKEJaHHI0 00YyYaloIerocsi OTBET MOXKET OBITh JOCpOUHBIM). Bpems orBera - He Gonee 10
MHHYT.

[IpenogaBaTento MpeaOCTaBIsETCS MPaBO 33aBaTh OOYYAIOMIMMCS JOMOJIHUTEIBHBIE BOMPOCHI
B paMKax Mmmporpammbl JUCHUITIIINHEBI.

KauecTBeHHasts OIleHKAa «3a4TE€HO», BHECEHHAs B 3aUeTHYI KHIDKKY M 3a4eTHO-
IK3aMEHAIIMOHHYIO BEIOMOCTD, SIBJISICTCS PE3YJIBTATOM YCIIEITHOTO YCBOCHUS YU4eOHOTO MaTepraa.

Pe3ynbTar 3auera B 3aUu€THYIO KHIKKY BBICTABIISIETCS B IEHb TPOBEICHUS 3aU€Ta B IPUCYTCTBUH
camoro oOyyvarorerocs. [IpenoaBarenu HeCyT MEPCOHATHLHYIO OTBETCTBEHHOCTD 32 CBOCBPEMEHHOCTh
M TOYHOCTh BHECEHHS 3amucel O pe3ynbTrarax MPOMEKYTOYHONW aTTecTallid B 3a4eTHO-
OK3aMCHAIMOHHYIO BEAOMOCTDb U B 3a4CTHBIC KHHUKKH.

Ecnu oOydaromuiicss SBUJICS Ha 3a4eT U OTKa3ajics OT MPOXOXKIEHUS aTTeCTAllid B CBSI3U C
HEMOJITOTOBJICHHOCTHIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh €MY BBICTABIISICTCS OICHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMeJaeTcs B 3a4€THO-IK3aMCHAIIMOHHOM BETOMOCTH CIIOBAMU «HE SIBUJICSIY.

Hapyienre IUCHMIUIUHBL, CHHCBHIBAHWE, HCIOJNB30BaHHE OOYYAIOIIMMUCS Hepa3pelIeHHbIX
NEYaTHbBIX W PYKOIMCHBIX MAaTCpHAJIOB, MOOMIBHBIX TGJ'IG(l)OHOB, KOMMYHHKATOPOB, INIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U APYTUX BUOB JTMYHON KOMMYHHUKAIIHOHHOM M KOMITBIOTEPHOU TEXHUKHU BO
BpeMsl 3adeTa 3ampenieHo. B ciydae HapylIeHHs 3TOro TpeOOBaHUS MPETOJaBaTeNb 00s3aH yIaIHUTh
00y4aromerocs u3 ayIMTOPUU U MPOCTABUTh EMY B BEJIOMOCTHU OIICHKY «HE 3a4TECHOY.

OOyuaronMcsi, He CIABIIMM 3a4€T B yCTAHOBJICHHBIE CPOKU IO YBA)KUTEIHBHOW NPUYHHE,
WHANBUAYATbHBIE CPOKU MPOBEIACHHSI 3aU€Ta ONPEAESIOTCS JeKaHOM (paKyIbTeTa.

OOyyJaromuecs, WMCIOIIME aKaJeMHUYECKYI0 3aJI0JDKEHHOCTh, CHIAlOT 3a4eT B CPOKH,
ompezenseMble YHuBepcuTetoM. HMHbopmanus o0 JUKBUIAIUU 330DKEHHOCTH OTMEYaeTcs B
9K3aMCHAIIMOHHOM JIUCTE.

JlommyckaeTcsi ¢ pa3pellleHus JeKaHaTa U JOCPOYHasl cAadya 3adera ¢ 3alMUChl0 Pe3yJNbTaToOB B
AK3aMEHALMOHHBIN JIUCT.

WMuBanuapl U Jula ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS MOTYT CIaBaTh 3a4e€Thl B
CpOKH, YCTAaHOBJICHHBIC MHIAWBHUYaJIbHBIM y‘-I€6HI>IM IIJIAHOM. I/IHBaJII/IZ[BI " Jia ¢ OrpaHM4YCHHbBIMUA
BO3MOXKHOCTSIMH 3/10POBbsI, UMEIONINE HAPYLICHHs OIOPHO-BUTATEILHOTO annapara, I0ImyCcKarTcs Ha
ATTCCTAIMOHHBIC UCIIBITAHUA B COITPOBOXKACHNUN ACCUCTCHTOB-COIIPOBOXKIAIOIINX.

[Ipouenypa mpoBeAeHHUS MPOMEKYTOUHOM AaTTeCTAalluU s OCOOBIX CIy4yaeB H3J0XKEHA B
«ITonoxxeHuu o TCKYIIEM KOHTPOJIC YCIICBACMOCTH U HpOMC)KYTOLIHOf/i arrecraluu 06yqa}01111/1xc;1 1o
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OIIOIl OakanaBpuara, crneuuanurera u Maructpatyps» PI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

OueHouHbIE CPEACTBA

Koza u HaumenoBaunue

TumnoBble KOHTpPONBHBIE 3aJaHus W (WIM) UWHBIE MaTepUabl, UHAMKATOpa
HEO0OXOUMBIC JIJIsl OIICHKY 3HAHWA, YMEHUH, HABBIKOB U (MJIH) OIBITA KOMIIETEHIIUH
NeSITeNIbHOCTH, XapaKTepU3yomux chOpMUPOBAHHOCTh KOMIIETEHITHIH

B MPOIIECCE OCBOCHMSI IUCIMILIUHBI

1. OcHOBHBIEC 3aKOHBI XUMUU. NJ-1.0IIK-1
2. DKBHMBAJICHT 3JIEMEHTOB. 3aKOH 3KBHUBAJICHTOB. Ucnonb3yer

3. DKBHUBJICHTHI MPOCTHIX U CIIOKHBIX BEIECTB. OCHOBHBIE 3aKOHbI
4. CoBpemeHHasi TeOpUs CTPOCHUS aToMa. €CTEeCTBEHHOHAYYHBIX
5. Tlopsaok cocTaBieHus AMEeKTPOHHBIX Gopmyd. [Ipumepsr. JTUCIUIUIAH AJIs
6. Pacnpenenenuie 3J€KTPOHOB MO SHEPTETUUECKUM STUCHKaM. pelieHus

7.

DHeprus MOHU3ALMHU U AIEKTPOOTPUIIATENbHOCTD. MI3MeHeHue ux B
nepuonnueckon cucreme /1. 1. Menneneesa.

8. CKOpOCTh XMMUUYECKUX peakinil. 3aKOH JEHCTBYIOLIMUX MaccC.

9. 3aBUCHMOCTb CKOPOCTH PEAKIIUH OT TEMIIEPATYPBHI.

10. Xumunueckoe paBHOBecue. Koncranta paBHOBecus. [IpuHuun
JlelllaTenbe.

11. 13akoH TEepMOJIUHAMUKH.
ypaBHeHus1. 3akoH ['ecca.

12. 23akOH TEpMOJIUHAMUKH.
MIPOTEKAHUS MPOIIECCOB.

13. XapaktepucTuka MOJSAPHOW M HEMOJSIPHOM KOBAJIEHTHOM CBSI3U.
IIpuBectu npuMepsl.

14. lonopHo-akuenTopHas cBsi3b. [I[pumepsl.

15. Bonopoanas cBsi3b. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsr.

17. CnocoOsbl BeIpaskeHHsI KOHIIEHTPALUU PacTBOPOB.
18. PactBopsl  HeanekTponuToB. uddysus.
Bantl'odda.

19. laBnenue napa Hax pactBopamu. 3akoH Payis (1).

20. M3meHeHue TemmepaTypbl KUIIEHUS MU 3aMep3aHHUsl pPacTBOPOB.
3akon Payms (2).

21. PactBopsI 251eKTpouToB. M30TOHNUECKUH KO UIHEHT.

22. Teopust 3JIEKTPOJIUTUYECKON TUCCOLIMAIINH.

23. CryneHuaTasi AUCCOLMALINS KUCIIOT, OCHOBAHUM U COJIEH.

24. Crenenbp pguccouuanuu. @DaxTopsl, BIUAIOLNIME HA CTENEHb
JUCCOIUAIUH.

25. Monnoe npousseaeHue Boabl. PH cpenbl. UHaukaTopsl.

26. Bo3aMoskHbIe cirydau ruponusa coieil. [Ipumepsr.

27. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipumepsl.

28. AM(pOTEpPHOCTD.

29. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB U HX
nojoxenue B cucteMe .M. MengeneeBa. OCHOBHBIC OKUCIHUTCIN U
BOCCTAHOBHUTEIIH.

30. DnekTpoaHbIN oTeHIMAN. BomoOpoIHbII 371€KTPO.

31. HopwmanbHble SJEKTPOJHbIE NOTEHUUANbl. Psa HanpsokeHui
METaJIOB.

32. I'anpBann4eckuit aneMeHT. [Ipumepsr.

33. O/IC ranpBannueckoro sneMenta. Popmyna HepHera.

OHtanenug. TepMoXUMHUYECKHE

Oueprusi ['mb66ca. Hanpasnenue

OcMmoc. 3akoH

CTaH/JIapTHBIX 337124 B
COOTBETCTBUMU C
HAIMpPaBJICHHOCTHIO
npohecCHoHaATBLHOM
JIeSITEIbHOCTH
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34. DnekTpoyn3 pacTBOPOB U paciuiaBoB. 3akoH Dapanes.

35. Ilponeccsl, NMpOTEKAIOUIME IMPU 3JIEKTPOJIU3E C PACTBOPUMBIM
aHosoM. O6siacTu MPUMEHEHUS 3JIEKTPOJIU3a.

36. AKkyMyATOpbl. THUIIBI aKKYMYJISITOPOB.

37. Ilporecchl, NPOTEKAIOIIUE MIPU PA3PSAIKE U 3aPSAKE CBUHIIOBOTO
aKKyMYyJIATOpA.

38. O0mme XUMHYECKHE CBOMCTBA METAILJIOB.

39. BzaumoeiicTBuE METaNIOB C KUCIOTaMHU.

40. AzotHast kuciaora. OcoOEHHOCTH B3aUMOJIEHCTBUS C METAIIJIAMH.
41. Meronpl noslydeHus METAJUIOB U3 pya. [Ipumepbl cOBpeMEHHBIX
CIOCOOOB MOJTyYEHHUsI METAJIJIOB.

42. KommnekcHble coennHeHus. [Ipumepsl. BHemHsAs U BHYTpEHHSS
cheprl. KommiekcooOpazoBaTenb. 3apsii KOMIUIEKCHOTO — HOHA.
KoopaunanyonHoe uucio. Jiurangsl.

43. Ilonumepsl. PU3UKO - MEXaHUYECKUE CBOWCTBA MOJUMEPOB. Tpu
COCTOSIHUSI: CTEKIIO00pa3HOe, BHICOKOAIACTUYHOE, BI3KOTEKYyYEe.

44. Tlomumepsl. [lpupognsie u cuHTeTHYecKHe moiaumepsl. CocraB
nosimMepoB. 3BeHo. Llens. Ctenens nonuMepusanuu. [Ipumepsr.

45. Ilnactmaccel. CocTaB, MOJyd€HUE, CBOHCTBA W TNPUMEHEHHE.
IIpumepsl.

46. [Tomumepsl. CiocoObI TOTYyYEHUS TTOJIUMEPOB.

47. Bunsl kayuykoB. [IpuMepsl, cBoiicTBa, IPUMEHEHHUE.

48. Tlommdytunen. IlomuxnopBunuin. IlomydeHue, CBOHCTBA W
IIPUMEHEHHUE.

49. llonutetpadropatien. [lonyuenue, CBOMCTBA U TPUMEHEHHE.

50. CuHTeTnyeckue BOJOKHA, Kiaccudukauus, oOlIe CBOWCTBa,
M0JIy4€HUE, IPUMEHEHUE.

51. Koppo3us MeramnoB. MexaHu3M KOPPO3HOHHBIX IIPOLIECCOB.
[Ipumepsr.

52. AtmocepHas Koppo3usi.

53. Metoabl 3alUTHl METAJUIOB OT KOPPO3HUHU.

54. Koppo3noHHbIE IpPOLECCHI, NPOTEKAIOLUIUME IIPU HapyLICHUU
METAJINYECKUX MTOKPBITUH.

IlIxana v KpUTepUN OIEHWBAHMS OTBETA 00YUAIOIIETOCs IPEICTABIICHBI B TA0JIHIIE.

ikaJua Kpurtepun onennBanus

Onenka «3a4TeHO» 3HaHUE NPOrPAMMHOr0 MaTepUalia, yCBOCHHUE OCHOBHOM U JOMOJHUTEIbHON
JUTEPATyphbl, PEKOMEHIOBAaHHOW IPOrpaMMOIl TUCUUIUIMHBI, MPaBUJIbHOE
pelleHre NHXXEHEPHOM 3aaun (0MmycKaeTcs Halu4ie Majo3HauUTeNIbHBIX
OmMOOK MM HEJOCTATOYHO IOJIHOE PACKPBITUE COAEPIKaHUE BOMPOCA WIH
NOTPEUIHOCTh HENPUHIMIIUAIBHOIO XapaKTepa B OTBETE Ha BOIIPOCHI).

OneHka «He 3a4T€HO» | MpoOensl B 3HAHUSAX  OCHOBHOTO — NPOTPaMMHOTO — MaTepuana,
PUHIUIHNAIBHBIC OIIMOKHU PU OTBETE HA BOIPOCHI.
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JUCT PETUCTPALIMA U3BMEHEHUIA

Homep
W3MEHE-HUS

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJIUPOBAH-HbIX

OcHoBaHue I
BHECEHUS
H3MEHEHUH

Tloamuce

Pacmmdposka noanvcu

JlaTta BHECeHUs
HM3MEHCHHMS
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