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PaGouas mporpaMMa MMCHUMILTHHBI «XHMUS» COCTABICHA B COOTBETCTBUH C TPeOOBaHHAMU
denepanbHOro rocyAapCTBEHHOrO 00pa3oBaTeIbHOTO CTAaHIApTa BBICLICTO o6pazosanus (PI'OC
BO), yrBepxzaenHoro Ilprkasom MununcTepeTBa 00pasoBaHus ¥ HayKH Poccuiickoit ®enepaunu
23.08.2017 r. Ne 813. PaGouas mporpaMma MpeiHasHaueHa MLA [OArOTOBKHM OakanaBpa 10
nanpasneHuio 35.03.06 ArpouHieHepHs, HATIPABJIEHHOCTHL - ABTOMAaTH3AUMA H poboTusauus
TEeXHOJOrHYEeCKHX MPOLECCOB.

Hacrosmass paGodas mporpamMma JHCLHILTHHEL coCTaBjieHa B pPamKaX OCHOBHOM
npoeccHOHATbHOM 00pa3oBaTe/IbHOH NpOrpamMmbl (OI1OIT) ¥ y4HTHIBAET OCOOCHHOCTH 00y4eHus
npH MHKIIO3HBHOM 00pa3’oBaHHH JHIL C OrpaHMYEHHBIMH BO3MOXKHOCTAMH 310POBbA (OB3) #u
MHBAIHIOB.

CocTaBHTENb — JOKTOp GHOMOrHYecKuX Hayk barosckas EK.
PaGouyas mporpamMma JHCUHILIHHEL obcyK/ieHa Ha 3ace/1aHuu xadenapsl «MareMaTHYECKUE
€CTeCTBEHHOHAYYHBIE TMCIUTIINHBD
«14» mas 2024 r. (mpotokon Ne 9).
3as. kadeapoil «MaremMaTH4eCKHe H €CTECTBEHHOHAY IHBIC
JIMCIUIUTMHBI, TOKTOP TEXHHYECKHX HayK, npodeccop (- E.M. Bacapsirina
Pabouas mporpaMmMa JAMCLHIUIHHBI 0700peHa  METOJMYECKOH KOMMCCHEH HHCTUTYTa
arpoMHKEHEPUH

«1y mast 2024 r. (mporokos Ne 5).

H.o. JHUPEKTOpa HuctutyTta % H.I'. Kopreryk
arpOMHKEHEPHH, JIOKTOP
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1.1. llens u 3324 JUCHUILIAHEI
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3.1. Pacnipenenenne o0bemMa AUCITUIUIMHBI IO BUJAM y4eOHOM paboThI

3.2.  PacnpeneneHue yueOHOTO BpEMEHH 110 pasjeiiaM U TeMaM
CtpyKTypa U coliep:KaHne AUCIUILTHHBI, BKIIOYAIONIEe MPAKTHIECCKYIO MTOJATOTOBKY

4.1. CopepkaHue TUCHUTIIUHBI

4.2. CopepxaHue JEKIUH

4.3. Cogaepxanue 1a00paTOPHBIX 3aHATHIH
4.4, CopepxaHue MPAKTHUYCCKUX 3aHATUH

4.5. Bunsl u colepkaHue caMOCTOSITETbHOM paboThl 00ydaromuXxCst

yqe6HO-MeTOHI/I‘leCKOC obecneyeHre CaMOCTOSITEILHOM pa6OTbI o6yqa101111/1xc51 110

JUCLUILINHE

q)OHIl OLCHOYHBIX CPCACTB AJIA IPOBCACHUS HpOMe)KYTOqHOﬁ arrecraliiuu

00yJaromuXxcsi 1Mo AUCIUTUTHHE

OcHoOBHasl ¥ JONIOJIHUTENbHAS yueOHas JInTepaTypa, HeoOXoauMas AJisi OCBOCHUS

JAUCHUITIIIMHBI

PecprH I/IH(I)OpMaI_[I/IOHHO'TGH@KOMMYHHK&HHOHHOﬁ CCTU «I/IHTepHeT»,

H606XOI[I/IMBIG I OCBOCHUA JUCHUITIIMHBI

Metoauueckue YKa3aHus IJIsd o6yqa}011114xc;1 10 OCBOCHHIO AU CITUIIIIMHBI
I/IH(I)OpMaL[I/IOHHBIe TCXHOJIOTHUH, UCTIOJIb3YEMBIC IIPHU OCYIICCTBJIICHUN

o6pa303aTeanor0 nmponecca no AMCHUINIMHE, BKIIKOYasd IMEPCUCHb IMPOrpaMMHOIro

oOecrieueHus 1 I/IH(i)OpMaIII/IOHHI)IX CIIPaBOYHBIX CUCTEM

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXOoaUMast ISl OCYIIECTBICHUS

00pa3oBaTeNLHOTO MpoIecca Mo AUCIUITITHHE

[Ipunoxxenne. @OoHA OLEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

IIPOBE/ICHUS POMEXYTOYHOM aTTECTALMU 00YJaIOLINXCS
JIuct perucrpanuu U3MEHEHUI
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1. IInanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean v 3224y TUCUUILIMHBI

bakanaBp mo HampaBieHuro moaroToBku 35.03.06 ArpouH>XeHepHs AOKEH OBITh MOATOTORJICH
K CICQyIIUM BHAaM TPOGECCHOHATBHON JEATEIHHOCTU: MPOU3BOJICTBEHHO-TEXHOJIOTHIECKOH,
MIPOEKTHOM ESTEIIbHOCTH.

Heab aucuMMIMHBI — CPOPMUPOBATH Yy CTYJACHTOB CHCTeMYy (YHIaMEHTAIbHBIX 3HAHUHU IO
XUMHH, HEOOXOAMMBIX AJIsl MOCIENyIoleld MOAroTOBKM OakajaBpa, CrOoCOOHOro K 3(¢heKTHBHOMY
PELICHUI0 MPAKTUYECKUX 3a7a4 CEIbCKOXO035UCTBEHHOIO MPOU3BOACTBA, a TaKXKE CIIOCOOCTBYIOIIMX
JanbHENIIEMY Pa3BUTHUIO JTUYHOCTH.

3agaum AUCHUIIHHBI:

— M3yYUThb OCHOBHBIC XHMHUYECKHUE SIBICHHUSA, OBIAJAETh (yHIaMEHTAIbHBIMU TMOHSATHUSIMH,
3aKOHAMU U TEOPUSMH KJIACCUYECKON U COBPEMEHHON XUMUU;

— chopMHupoBaTH OCHOBBI HAYYHOTO MHPOBO33PEHUS M COBPEMEHHOTO XUMHYECKOIO
MBIIUICHUSI; O3HAKOMUTBCS C HAYYHOM ammaparypod M METOJAaMH XHMMHYECKOTO HCCIIeIOBAHUS,
MPUOOPECTH HABBIKK MPOBEICHUS XMMHUUECKOTO KCIIEPUMEHTA;

— HAYYHUTHCS BBIICTSATH XUMHUYECKOE COJEpKaHWe B TMPOGECCHOHAIBHBIX 3amadax Oymyrien
NEeSATEIbHOCTH;

— OBIIQICTh METOJIaMU PeIIeHUs TPOECCHOHATBHBIX 3a/1a4.

1.2. [lnanupyemble pe3yjbTaThl 00yUeHHUsl M0 JUCHHUILIMHE (MOKA3ATeJH
chopMUPOBAHHOCTH KOMIIETEHIINA)

OIIK-1. CnocobeH pemiaTh THUIOBBIE 3a/aydl MPO(ECCHOHAIBHON IeATEIbHOCTH Ha OCHOBE

3HAHUM OCHOBHBIX 3aKOHOB MAaT€MaTH4YECKUX U E€CTECTBEHHbIX HAyK C [PUMEHEHHEM
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH
Kon u HanmeHoBaHue
HHAMKATOpA ®opmupyemsie 3YH
JOCTHXKEHUS
KOMIIETEHIINH
3HaHus | OOy4aromuiicss JOJDKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMHH,
Na-1.011K-1 SBJICHUS W IPOLECCHl, HAa KOTOPBIX OCHOBAHbI MPUHIUIIBI
Hcnone3syer JnefcTBUs 0OBEKTOB TNPO(PECCHOHANBHON JAEATeNbHOCTH U
OCHOBHBIE 3aKOHBI KOTOpBIE HCIIOJIB3YIOTCS JUISl PELICHUs] MH)XKEHEPHBIX 3ajad -
€CTECTBEHHOHAYYHBIX (61.0.11 -3.1)
JUCIUIUIAH JJIs ymenus | OOydaromuiicss JOKEH YMETh: HCIOJIb30BaTh OCHOBHBIE
peleHus XMMHUYECKHE 3aKOHbI W TMOHATUSA B NpOoQecCHOHATbHON
CTaHJIapPTHBIX 3a/1a4 B NEeSTeNIbHOCTH M NIl peUIeHUs MHXKEHEpPHBIX 3ajad -
COOTBETCTBHH C (b1.0.11-V.1)
HaIpaBIEHHOCTBIO HaBbIkK | OOyyaromuiics JODKEH BIAAETh: HAaBBIKAMU — OMHCAHUS
npoQeCcCuOHaNEHOM OCHOBHBIX XHMUYECKUX 3aKOHOB, SIBJIEHMH M IpPOLIECCOB, Ha
NesITeNIbHOCTH KOTOpPBIX ~ OCHOBaHbl  NPUHIUIBI  JAEUCTBUA  OOBEKTOB
npoeCCHOHATIBHON JeSITeIbHOCTH M KOTOPbIE HCIIOJIB3YIOTCS
JUTSL pellieHns nHXKeHepHbIX 3a7ad - (b1.0.11-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIIT
Hucturnnuna «XuMus» OTHOCUTCS K 0053aTeNIbHOM YacTH MPOTrpaMMbl OakajgaBpuarta.
3. O0bémM AuCHMILVINHBI U BUJbI Y4eOHOH padoThl

O06bem mucuuruiuHbl coctaBiger 3 3aderHble enuuuibl (3ET), 108 akagemuueckux 4acos,
(manee yacoB).

JlMCIUIUIMHA U3Y9aeTCs:
- oyHas ¢opma oOydeHus B 1 cemectpe;
- 3a04Has GopMa oOydeHus Ha 1 Kypce

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUAAM Y4eOHOil padoThbl

KonnyectBo yacos
Bun yuebnoit paboTbl
Ounas popma oOydeHus 3aounas popma
oOy4eHust
KonrakTtHas padora (Bcero), 32 6
B TOM 4YHCJIe MPAKTHYeCKas MOAT0TOBKA*
Jlexuuu (JI) 16 2
[IpaxTuueckue 3ansatus (I113) 16 4
JlabopaTopnsbie 3ansatus (JI3) - -
CamocTosiTesibHasA padoTa 00yyaouuxcst 76 98
(CP)
KourpoJsb - 4
Hroro 108 108
3.2. Pacnpenesienue yueOHOIro BpeMeHH O pa3jejiaM U TeMaMm
Ounas ¢popma o0yueHusn
B ToM uncne =
Ne Bcero 2
HaumeHoBanue pazzaena u TeMbI KonTtakTHas pabora -
n/m 4acoB CP =z
J J3 | 113 Z
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI CTpOE€HUS BELIECTBA
1.1. | Beenenue. OCHOBHBIEC 3aKOHBI XUMUHU. 5 1 - 2 2 X
1.2. | Xumus u nepuonnveckas cucreMma 11 3 - 2 6 X
aneMeHToB. CTpoeHHe aTOMOB. XUMHUYeCKast
CBSI3b.

Pazzen 2. BzauMoIelicTBHS BEIIECTB




2.1. | Xumunueckas TepmoanHamMuka. OCHOBHBIE 12 2 - 2 10 X
3aKOHBI TEPMOJTUHAMUKH. XUMUYECKas
KHHETHKAa. XMMHUYECKOE PaBHOBECHE.
Paznen 3 PacTBopbl.
3.1. | XuMHYecKHe CUCTEMBI: PaCTBOPHI, 20 2 - 2 16 X
JucrepcHble cucteMbl. OCHOBBI XMMUYECKOTO
aHaJM3a BOJHBIX PACTBOPOB.
Paznien 4. DneKTpOXUMHYECKHUE MPOLIECCHI.
4.1. | DIeKTpOXUMUYECKUE CUCTEMBI: KUCIOTHO- 26 4 - 4 18 X
OCHOBHBIE U OKHCIIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE CBOWCTBA BEIIECTBA.
["anpBaHMYECKHE IEMEHTHI. XUMUUECKUE
HMCTOYHHUKHU TOKA. DJIEKTPOJIU3 COCTUHECHUM.
Koppo3us MeTauioB M 3almrTa OT KOPPO3UH.
4.2 | PeakunoHHasi CIOCOOHOCTH BEIECTB. 14 2 - 2 10 X
XUMHUYECKUE CBOICTBA METAJLIOB.
Paznen 5. DneMeHTsl OpraHMuecKol XUMUU
5.1. | DnemMeHTbl OpraHuYECcKOl XUMUU, TOJTUMEPHL, 18 2 - 2 14 X
OJIUTOMEPBHI.
KoHntpoub - - - -
HUroro 108 | 16 | - | 16 | 76
3aounas popma o0yueHus
B ToMm uncie
Ne Beero | KownTakTHas pa6ora 2
HaunmenoBanue pa3nienoB u Tem ]
n/n 4acoB £
J JI3 I13 CpP =
<
Paznen 1. OCHOBBI cTpOCHUS BelleCTBA
1.1. | Bsenenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | Xumus u nepruoanyeckas cuctema 8 - - - 8 X
aneMeHTOB. CTpoeHne aTOMOB. XUMHUYECKast
CBSI3b.
Pasznen 2. B3aumMonecTBys BEIECTB
2.1. | Xummueckast TepMonnHamMuKa. OCHOBHBIC 18 - - 1 17 X
3aKOHBI TEPMOJIUHAMUKH. XUMHUYECKast
KWHETHKA. XUMUYECKOE PABHOBECHE.
Paznen 3 PacTtBopsb!
3.1. | XumHUecKHe CUCTEMBI: PacCTBOPHI, 16 - - - 16 X
JHCTIEpCHBIE CUCTeMBI. OCHOBBI XHMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Pasznen 4. DnexTpoXxuMHUUYECKHEe POLECCHI
4.1. | DAeKTpOXUMHUYECKUE CUCTEMbI: KUCIOTHO- 26 1 - 2 23 X
OCHOBHBIE W OKHCITUTEIIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEIIECTBA.




T"anpBannueckue 3eMeHThl. XUMHUUECKHE
HCTOYHUKHU TOKA. DJIEKTPOJIU3 COEINHEHUH.
Koppo3ust MeTauioB v 3amura OT KOPPO3HUH.

4.2. | PeaxuumonHas ciocOOHOCTH BEIIECTB. 24 1 - 1 22 X
XUMHUYECKHE CBOMCTBA METAJLIIOB.

Pa3nien 5. DneMeHThl OpraHu4ecKoi XUMHUH

5.1. | DneMeHThl OpraHN4eCKOH XUMHH, IOJIUMEDBI, 8 - - - 8 X
OJIMTOMEPBHI.
KonTposns 4 X X X X 4
Wroro 108 2 - | 4 | 98 | 4

4. CprRTypa H codepiKaHu e NTUCHUIIJIHHDBI, BRKIIIYAKIIEC IPAKTUYIECCKYIO IIOATOTOBKY

[IpakTHueckas MOATOTOBKA IpPH pealu3alldyd Y4eOHBIX MpPEeIMETOB, KYpCOB, IHUCLUILUIMH
(Mopayneil) opraHu3yeTcsl IyTeM MPOBEACHUSI MPAKTUYECKUX 3aHATHM, MPaKTUKYMOB, J1a00paTOPHbIX
pabOT M UHBIX AaHAJOTMYHBIX BUIOB Y4E€OHOM [JEsATEIbHOCTH, IPEeIyCMaTPUBAIOIIUX YydacTue
o0yJaromuxcss B  BBIIOJHEHWH OTACIBHBIX 3JEMEHTOB paboOT, CBA3aHHBIX C Oya;ymiei
poeCCUOHATILHOMN 1€ATEIbHOCTBIO.

[TpakTryeckas MOArOTOBKAa MOXKET BKJIHOYATh B ceOs OTAENbHBIC 3aHATUS JICKIIUOHHOTO THIIA,
KOTOpBIE TPEeNyCMaTpUBAIOT Tepenady y4deOHOW WHpopManuu O00y4aromuMcs, HEOOXOAMMOUN Jyis
MIOCTIEIYIOIET0 BBIIOJIHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiel npodecCHOHAIbHON AeATEIbHOCTHIO.

PexomeHnyemMblii 00beM IPAKTUYECKON MOATOTOBKU (B MPOLIEHTaX OT KOJIMYECTBA 4YacoOB
KOHTaKTHOM paboThl) AJIsl AUCLHUIUINH, PEATU3YOLIUX:

- yHuBepcaiabHble komneTeHuu (YK) ot 5 no 15%j;
- obmernpodeccrnonansubie KomnereHun (OIIK) ot 15 mo 50 %;
- npodeccrnonanbubie kommereHuu (I1K) ot 20 no 80%.

4.1. Coaep:xanue TUCHUINIMHBI
BBenenne
Xumusli Kak 4YacTh ecTecTBo3HaHudA. [Ipeamer xumuun. BemectBo. Buasl XuMHyeckux
peakuuii. CBA3b XUMHH C JPYTMMU HayKaMH. 3Ha4eHHE XUMHUU B ()OPMUPOBAHUU MBIIIJICHUS, B
W3y4YEHUHU TIPUPOJILI U PA3BUTHH TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHUH.

OCHOBBI CTPOEHUS BelleCTBA

DNEeKTPOHHOE CTPOCHHME aToMa M CHCTEMaThKa XHMHYECKHX »3JieMeHTOB. KBaHTOBO-
MexaHuueckas mojaenb aroma. [Ipunmun Iaynu u npasuno Xynaa. CTpoeHHE MHOTOAIEKTPOHHBIX
atroMoB. Ilepunomgmueckas cucrema /.M. MenzaeneeBa M U3MEHEHHE CBOMCTB JJIEMEHTOB U HX
coequHeHNN. OKHUCIMTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA DJJIEMEHTOB. XHMHYECKas CBS3b.
OCHOBHbBIE THUINBI M XapakTEPUCTUKH CBs3u. KoOBaneHTHass W HMOHHAs CBsI3U. MeToll BaJ€HTHBIX
cBs3edd. [mbpunmzamnus. [Tousitue o MeTone MOJEKYISIpHBIX opOuTaneir. CTpoeHue U CBOWCTBA
npocTedmux Mojekysl. Tunbl B3aumoaencTBus mojekyn. KommiekcHbie coenuHeHus. OCHOBHBIE
BUJIbI B3aUMOJEUCTBUS MOJEKYJd. CHIbl MEXMOJEKYJSPHOTO B3auMOJEUCTBUS. Bomopomnas
cBs3b. JIOHOpHO-aKLeNTOpHOE B3auMoaeicTBue MoneKkyn. Kommiekcusle coequHenus. Kommiekcsl,
KOMIUIEKCOOOpa30BaTeNU. JIUTAHJbI, 3apsJ W KOOPJAMHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coeauHEeHU. [IoHATHE O TEOpHUSAX KOMIUIEKCHBIX COCIMHEHHMI. XHMMUs BEIIECTBA B
KOHJICHCUPDOBAHHOM COCTOSIHMM. ATpPEraTHO€ COCTOSIHUE BEIIECTBA. XHWMHUUYECKOE CTPOEHUE
TBeproro Ttena. AmopdHoe cocTosHue BemiecTBa. Kpucramnel. Kpucramimueckue pemieTki.
XuMHYecKasi CBsi3b B TBEPABIX Tejax. Merannudeckas CBA3b U METaJUIbl. XHUMHUYECKAsl CBA3b B
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MIOJIYIIDOBOJHUKAX W JuiekTpukax. PeanbHble kpucramisl. IIpoctoe BemectBo. M3omepus u
AJTIOTPOIIHS.

B3anmoneiicTBuA BeniecTn

DJeMeHThl XUMHUYECKOW TEPMOJAWHAMHUKHU. DHepreTudeckue 3PGeKThl XUMHUECKUX PEaKIIHA.
Buytpennss sHeprus u sHranmenus. Tepmoxumusd. TepMOXMMHUYECKHE 3aKOHBI M YPaBHEHUS.
OHTanenus 00pa3oBaHUs XMMHYECKUX coeanHeHuid. CTaHZapTHOE COCTOSHUE. ODHTPONUS U ee
M3MEHEHUE MPU XUMHUYECKHX Mporeccax. JHeprus ['mb66ca u sneprus ['enbMrosibia u X U3MEHEHUS
IIpM XUMHYECKHUX Ipoleccax. YCIOBUS CaMOIIPOM3BOJBHOIO IMPOTEKAHUS XHMHUYECKUX PEaKLUil.
YcnoBus xumMmuueckoro papHosecus. O0paTumbie U HEOOpAaTUMBbIE peakuy. XUMHUUECKHU MOTeHIIUAI.
AKTUBHOCTb ¥ KOO (PHUIUEHT aKTUBHOCTH.
Xumuyeckoe U (Ga3zoBoe paBHOBecHs. 3aKOH JAeiicTBUS Macc. KoHcTaHTa paBHOBECHS U €€ CBSI3b C
tepMmoguHamMudeckumu  yHkuusamu. [lpunmun  Jle-Ilatense. Xumuyeckoe paBHOBECHE B
rereporeHHbpIx cucremax. @azoBoe paBHoBecue. [IpaBuino ¢a3. PacnpeneneHue BemecTB B
reTeporeHHbpIx cucremax. lloBepxHocTHbIe sBieHUs. CopOuus. AICOPOIMOHHOE paBHOBECHE.
['eTeporenHsie quCIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHkKa. CKOpPOCTh TOMOI€HHBIX XHMHUYECKHX peakuuid. OCHOBHOE XHMUYECKOE
ypaBHEHUE. 3aBHCHUMOCTb CKOPOCTHM XHMHYECKUX PEAaKLMH OT TeMIIepaTypbl. DHEPIUs aKTHBALMH.
l'omorennsiili katanus. Llennbie peakuun. @U3nUeCcKre METOJbl YCKOPEHHS XMMHUYECKHUX PEaKLUM.
Konebartenbubie peakunu. CKOPOCTh T€TEPOTreHHBIX XUMUYECKUX peakiuii. ['eTeporeHHbIN KaTanus.

PacTtBOpBI.

Omnpenenenne u Kiaccu(uKamusi pacTBOPOB. PacTBOPBHI HEINEKTPOIMTOB U DIEKTPOJIUTOB.
Boanble pacTBOpBI 2IEKTPOIUTOB. ACCOLMHMPOBAHHBIE M HEACCOLMUPOBAHHBIE DJIEKTPOJIMTHI.
CBoiicTBa pacTBOPOB AaCCOLIMHPOBAHHBIX OSJEKTPOJUTOB. AKTHUBHOCTh. OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIA. DJIEKTPOJUTUYECKas: Auccouuanus Boabl. Bonopoauslii nokasarens cpenbl. MloHHbIE
peakuuu B pactBopax. Jluccouuanuss KOMIUIEKCHBIX CO€AMHEHHI. Teopusi KUCIOT M OCHOBaHHIA.
KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.

Komnonaneie cucremsl. JlucnepcHOCTs U TucnepcHble cucteMbl. Kinaccudukanus KouIouaHbIX
cucteM. 304U U renu. Munennsl 1 ux ctpoenue. [lonydeHne KOJUIOMIHBIX pacTBOPOB. Y CTOWYMBOCTD
KOJUIOM/IHBIX CHCTEM, ONTHYECKHE M JIEKTPUUYECKHE CBOMCTBA. METO/bI MONy4YEeHUS U Pa3pyLICHUS
KOJUIOMAHBIX cucteM. Kostonas! B mpupoaHbIX cucreMax. PacTBOpbI moaMMepoB.

JIEKTPOXMMHYeCKHe MPoLecchl.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenne " KJIaccu(uKanus
NEKTPOXUMHUYECKUX TMpoueccoB. 3akoHbl dapanes. TepMoanHaMmuKa 3IEKTPOAHBIX IPOLIECCOB.
ITonatue 00 HyEKTPOAHBIX MOTeHUManax. [anmpBaHmueckue snemeHThl. DJ[C U ee u3MepeHHe.
CrangapTHBIM BOJOPOJHBIA AJIEKTPOA W BOJOpPOJAHAS LIKajda MOTEHIMaNoB. YpaBHeHue HepHcra.
[loTeHuManpl METAUIMYECKHUX, Ta30BBIX M  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  DJIEKTPOIOB.
HNonHcenexkTuBHbIE 3JEKTPOJAbl U ceHCOopbl. MeMOpanbl u MeMmOpaHHbIM noreHuuan. Kuneruka
ANEKTPOAHBIX MPOLECCOB. DJIEKTPOXUMHUYECKAs] U KOHLEHTPALMOHHAS MOJIApU3aLus. DJIEKTPOJIN3.
[TocnenoBarenbHOCTh 3JIEKTPOIHBIX MPOIECCOB. BRIX0A MO TOKY. DNEKTPOIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Kopposus u 3ammra MetamioB U ciiiaBoB. OCHOBHBIE BHIBI KOPPO3UH. XUMHUYECKasi KOPPO3UsI.
OnexTpoxummuueckas koppo3usi. Kopposus noz neiictBueM 01y aronx TOKOB. MeTo/1bl 3allUThl OT
KOPpO3UU: JIETUPOBAHUE, AJIEKTPOXMMHUYECKAs 3alllUTa, 3alllUTHBIE MOKPHITUS. 3MeHeHue cBOMCTB
KOPPO3HOHHOMH cpeibl. MTHruOuTopsl KOppo3HH.

DNEeKTPOXUMHYECKHE CHCTEMbl. XHUMHUYECKHE HCTOYHUKHA TOKA. IJIEKTPOXUMHUYECKUE
HHEPrOyCTAHOBKU. JIEKTPOXUMHUECKHE INpeoOpazoBaTe, KOHACHCATOPBl. OJEKTPOXHUMUYECKas
00paboTKa METaJIOB. DAEKTPOXUMHUUECKHUE TOKPHITHSI.



PeaknmnonHasi CIOCOOHOCTE BellleCTB. XHMHYECKHE CBOHMCTBA METAJLJIOB.

BemectBo u ero umcrora. AHAIMTHYSCKMI CUTHAaJl M €r0 BHIBL. XHMHYCSCKas
uneHtudukanus.  KHCIOTHO-OCHOBHOE ¥ OKHCIHUTEIHHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
['paBUMETpUYECKUI M KOJTOPUMETPUUYECKUIN aHATU3. DJIECKTPOXUMHUUECKHUE METO/Ibl aHAJIM3A.

JleMeHTbI OPraHu4YecKoil XMMHUM.
OpFaHI/I‘-IeCKI/Ie NMOJMMCPHBIC MaTCpHaJIbI. MeTOI[bI MMOJIY4YCHHA IMOJIUMCPOB, NOJUMCpU3aAlUsd,
nonukoHaeHcanus. CTpoeHue u cBoiicTBa nmoauMepoB. [IpruMenenre noaumMepos.

4.2. Cogepxanue JeKIUl

Ounas popma o0yueHust

Kon-
HaI/IMeHOBaHI/Ie n coaepmaHMe JICKIIUN BO

IpakTuyeckas
IIOArOTOBKA

qacoB

+

1 | Beenenue. OcHOBHBIE TIOHATHUSL W 3aKOHBI xuMuu [Ipeamer xumuun. 3HaueHue 1
XUMHM B HAay4YHO-TEXHHYECKOM Iporpecce OCHOBHBIE TOHATHUS W 3aKOHBI
XUMUH.

XuMus u nepuoanyeckas cucrema 31uemMeHToB. CtpoeHne atoMoB COBpEMEHHbBIE
IIPEJICTABICHUsS. O CTPOEHUM aTOMOB JJIEMEHTA, OCHOBAaHHBIE HAa HEKOTOPBIX
IIOJIO)KEHUSAX KBAHTOBOW MEXAHMKH: JBOWMCTBEHHAs KOPIIYCKYJSIPHO-BOJIHOBAs
IPUPO/Ia AIEKTPOHA, IPUHIUI HEOIIPEIETIEHHOCTH, KBaHTOBBIE uncia. [TpuHumn
[Maymu. IlpaBuna u TOPSIOK 3alOJHEHHS ATOMHBIX OpOWTalield, MpaBHIIO
KieukoBckoro, XyHpma, 3amper Ilaynu  MHOrORJIEKTPOHHBIX  aTOMOB.
B3aumocBsI3bp  pacrosioKeHHsl SJEKTPOHOB B aroMax € HMX XHUMHYECKUMU
CBOMCTBaMH.

2 | Ileppoguyueckuii 3aKOH B CBETE CTPOCHUS aTOMOB, MEPHOAMYECKas cHCTEMa 2 +
3JIEMEHTOB. HekoTopble XapakTEPUCTUKUA aTOMOB 3JIEMEHTOB: PaJuyChl aTOMOB
U HWOHOB, DHEpPrus HWOHM3ALlMH, DHHEPIrUs CpPOACTBA K  DIIEKTPOHY
AIIEKTPOOTPHULIATEIBHOCTh. XUMHUEcKas cBA3b HopmaibHOe U BO30YXKIEHHOE
coctositHuEe aroMoB. OCHOBHBIE THUIIBI U XAPAKTEPUCTUKH XUMHUYECKOH CBS3U:
METO/]] BaJICHTHBIX CBSI3€H, NOHITHE O METOJIE MOJIEKYJISIpHBIX opOuTanei. CBs3b
KOBaJICHTHAasA, JOHOPHO-aKLENTOpHAs, WOHHAs, METAJNIMYecKas, BOJOPOAHAs.
3aBHCHUMOCTb CBOMCTB BELECTB OT THIA XUMHUYECKON CBSI3H.

3 | Xumuyeckass  TEpMOIMHAMUKA. OCHOBHbIE  MOHATHS W 3aKOHBL 2 +
TepMonuHaMuueckass cuctemMa. BHYTpEHHsII JHEpPrus TEpMOJIMHAMUYECKON
cucrteMbl. TemmoBoit »ddext peaknuu. [lepBoe HaYalo TEPMOIWHAMHKHU.
Onranenus. TepMoxumudeckue ypaBHeHMs. 3akoH ['ecca. Brtopoe Hawaio
tepmoauHamMuku. CrangaptHas SHTponus. @DakTopbl (SHTPONUNHBIA H
SHTAJBIUNHBIN),  ONpENEeNSIoONIe  BO3MOXHOCTb WM  HEBO3MOXKHOCTH
CaMONPOM3BOJIBHOIO MPOTEKaHUs MporeccoB. 300apHO-H30TepMUUECKUI
noteHuuan. HanpaBiieHHOCTh XMMHUYECKHUX IPOLEcCOB. DHeprus I'enbpmroibia
(M30XOPHO-U30TEPMUYECKUH MTOTEHIINA).

4 XuUMHU4YeCKast KWHCTHKA. XHMHYECKOe paBHOBECHUC I'omoreHnnsIe n 1 +




TeTEpOreHHble XHUMHUYECKUE mpouecchl. CKOpPOCTh M MEXAHM3M PEAKIHH.
@DakTOpHl, BIUAIOIINAE HA CKOPOCTh XUMUYECKUX peakLnil. 3aKOH JAE€HCTBYIOLINX
Macc, KOHCTaHTa CKOpPOCTH, KHHETUYECKHE YPABHEHMS, IOPSIOK PEAKIUH.
OHeprusi akTuBanmu, npasuio Bant-I'odda, ypaBuenue Appenuyca. Karamms.
Cwmenienne xumudeckoro pasHoBecus. [Tpunuun Jle-1llarense.

Hucnepcusie cucrembl. PactBopsl Kraccuduxanuss IUCHEPCHBIX CHCTEM.
['pyOonucnepcHble CHUCTEMbl, MX CBOHCTBA U HCIOJIb30BAHUE B CEIHCKOM
xo3siictBe. KoismonaHele pacTBOpbl, OCOOEHHOCTH CTPOEHHUS, CBOICTBA.
PacTBOphI, Kak roMoreHHble cucTeMbl. CHOCOOBI BBIPAKEHUS KOHIICHTPALIUU
pactBopoB. Teopust pa30aBIEHHBIX pPAacTBOPOB, HEANEKTponuToB. Ocmoc.
Ocmotuueckoe naBineHue. JlaBneHue HachlllleHHOro mapa. Temmeparypa
KHUIICHUS ¥ 3aMep3aHus (KpUCTALTU3alns) pacTBOpoB. 3akonbl Bant-T'odda u
Payns nns  HE’NEKTPONUTOB U DIEKTPOJIUTOB, HCIONb30BAaHHE UX IS
W3TOTOBJICHUS OXJIKIAIOUINX M aHTHOOJIEEHUTENbHBIX CMa30K U >KUIKOCTEH.
Antudpuspl. CusipHble U ciabble 37MeKTpoiuThl. KoHCTaHTa u  CTemneHb
muccouuanuu. M3oronndeckuit koadduument. 3akon paszbasienus OcTBaibiaa.
HNonnoe mnpowusBeaeHue BoAbl. Bomoponasslii mnokaszarens. ['mapomm3. Ero
3HauYeHue npu UCIIOJIb30BaHUHU ynoOpeHuit u SKCIUTyaTaluu
CEbCKOXO035MCTBEHHON TEXHUKH.

DNEKTPOXUMHUYECKHE CUCTEMBI. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
IIPOLIECCHI:  ONPENEICHUE, TEPMOJAMHAMMUKA, HAIPABICHHOCTb, BO3MOXXHOCTHb
IIPOTEKaHUs B 3aJlaHHOM HAIIPABJICHUU. DJIEKTPOJIHBIM NOTEHLMAT HA TPAHULE
FETEPOr€HHOM CHCTEMBbl METAIUI-3JIEKTPONIUT. CTaHIApPTHBIA AJIEKTPOIHBIN
NOTCHUMAN, psA HaAOpsHKECHUS METajuloB, €ro 3HauyeHue. [anbBaHuyeckue
aneMeHThl. [lpuHnun paborel. XHUMHUYECKHME HUCTOYHUKU ToKa. «Cyxue»
AJIEMEHTBI, aKKYMYJIATOPBI, TOIUIMBHBIE dJIEMEHTHI.

Koppo3uss wmetamioB. 3ammura OT KOppo3uHM. XHUMHUYECKas U
JJIIEKTPOXUMHUYECKAsT KOppo3us. [IpUYMHBI M MEXaHHU3M DIIEKTPOXUMUYECKON
Koppo3uu. Yiep0, nmpuduHseMblii kopposueil. Koppos3ust ¢ kucnopoaHoil u
BOJOPOAHOMU Aemoisipu3anueii. MeTonasl 3alUTsl OT KOppo3uu. JIakokpacouHbIE
U METa/UIMYECKHE IIOKPBITUSA, IMPOTEKTOpHAs 3allUTa, SJIEKTPO3ALLUTA.
NHrubuTopsl KOppo3uH.

ONEeKTPOJIN3 paciulaBOB U BOJHBIX PacCTBOPOB 3JIEKTPOJIUTOB.
[TocnenoBarenbHOCTh paspsia YacTUIl Ha AJIEKTPOJAAxX IpPH 3JIEKTPOJIM3E B
3aBUCHMOCTH OT BEJIMYMHBI DJIEKTPOAHOTO ToOTeHIuana. [lonspuzamus npu
anekTponuse. [lepenanpsixenue.

OnemMeHTbl oOpraHuueckoil xmmuu. Ilomumepsl M onMromepsl.
ITonumepHble maTepuanbl. MeTonsl IONYYEHUS, OTIAEIbHBIE IPEACTaBUTEIIN:
IIJIACTMACCHhI, BOJIOKHA, KAy4yKH. 3aBUCUMOCTh CBOMCTB OTJEIbHBIX MATEPUATIOB
OT CTPYKTYpbl MakpoMojeKkynd. Mcronp30BaHHE IONIMMEPHBIX MATEpUAIOB B
MaIIMHOCTPOEHUH MpHU SKCIUTyaTallil U peMoHTe obopynoBanus. ['epMeruku,
KOMITaYH/blI, KJIEH, DJIEKTPOU30JIALIHOHHBIE MaTEPHAIIBI.

Hroro

16

15%
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4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

JIaGopatopHbie 3aHATHS HE IPEAYCMOTPEHBI y4COHBIM IIAHOM

4.4. Conepxkanne NPAKTHYECKUX 3aHATHI

Ounasn ¢opma o0yueHus

No Kou- § %
- HanmeHnoBaHue NpakTUYECKUX 3aHATHIA BO é 5
" 4acoB | £ g
1. | Knaccel HeopraHM4eCKMX COEIMHEHUI 1 +
2. | Ompenenenue SKBUBAJICHTA METaLIA. 1 +
3. | CTpoeHue aTomMa U NepUOAMUYECKasi CUCTEMA HIIEMEHTOB. XUMHUYECKasi CBSI3b. 2 +
4. | XuMunyeckas TepMOJIUHaAMUKa. XMMHYECKasi KHHETUKA. 2 +
XUMHUYECKOE paBHOBECHE
5. | PacTBOpHI 35IEKTPOIUTOB U HEINEKTPOIUTOB. [IpUroToBiieHNE JIEKTPOIUTOB U 2 +
aaTudpuszos. ['maponu3 ynoodpeHmii
6. | OKuciIuTeNIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH. 2 +
7. | I'agpBaHUYECKHE PJIEMEHTHI. 2
DNEeKTPOIN3 BOJHBIX PACTBOPOB COJIEH.
8. | Kopposust MeTaiuioB. 3ammra OT KOPPO3HUH. 2 +
9 | [lomumepst u onuromepbl. CocTaBieHHE peakUUil MoJUMEpU3alul U 2 +
HOJIMKOH/ICHCALIUH
Hroro 16 | 20%
3aouHas opma oOyuenust
g s
No 5 Kozn- g 2
W HaumeHoBaHMe MPaKTUYECKUX 3aHATUN BO = E
4acoB ":c‘i S
1 Konuentpanus pactBopoB. [IpuroroBiieHue 3JI€KTpOJUTA AJIi KHCIOTHOTO 1 +
aKKyMyJIsITopa
2. | lanpBaHWYeCKHE SJIEMEHTHI. 1 +
3. | DieKTpoan3 BOJHBIX PACTBOPOB COJIEH. 1 +
4. | Koppo3us MeTauioB. 3aluTa 0T KOPPO3HH. 1 +
Hroro 4 20%
4.5. Buabl u copepxaHue CaMOCTOSITEIbHON PadoThI 00y4arouXcst
4.5.1. Buzpel caMOCTOSATENBbHOM paboThl 00yUYaromuxcs
Bunasl camocTosiTensHON paboThl 00yYaromuxcs KonnuectBo yacos
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ITo ounon 1o 3a04HOM
dopme dbopme
oOy4eHus 00ydeHus
[ToaroroBka K NPaKTUYECKUM 3aHATUSIM 40 25
[ToaroroBka K 1a6OPaTOPHBIM 3aHATUSIM U K 3aLIUTE - -
n1abopaTopHBIX padboT
BrinorHeHE KOHTPOJIBLHOM pabOTHI - 25
CamMocCTOsTeIbHOE H3YUYCHHE OTIACIBHBIX TEM M BOIIPOCOB 36 48
[ToaroroBka K MpOMEKYTOUHOM aTTECTALIMU - -
HTroro 76 98
4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOoThI 00yUarOImuXCs
Kon-Bo
Ne 4acoB
/i HanmenoBanue Tem 1 BOpocoB ro— P p—
(bopma dopma
o0yueHus o0yueHus
1 OcHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHSI MATEpUU U IHEPTHH, TOCTOSHCTBA 4 6
COCTaBa, KPaTHBIX OTHOLIEHUI, ABOTrapo.
2 BroimonHeHue ymnpakHEHWM IO COCTABICHUIO BJEKTPOHHBIX (Hopmy 8 10
HJIEMEHTOB.
3 [Tepuonnueckuit 3axkon JI.MI. MenzaeneeBa, mneproguyecKas cCHCTEMa 8 10
HJIEMEHTOB.
4 Pemenne pacyeTHBIX 3amad Ha OMNPEICICHHE JHTAIBIHMH, YHTPOIHUH, 10 12
sHepruu ['ud0ca.
5 Pemenue 3amau Ha oOmpeaeNeHHE CKOPOCTH XHUMHYECKHUX peakiuil B 10 14
3aBHCHMOCTH OT KOHIIEHTpalluu U TemrmepaTypsl. PaBHoBecue. Bnusiaue
JABJICHUS, KOHIICHTpPAIlMK W TEMIEPAaTypbl Ha CMCIICHUE XHM.
paBHOBECHSI.
6 | CmocoObl BBIpaKEHHS KOHIIEHTpAIlMM PAacTBOPOB (MaccoBast OIS, 10 10
MOJIIpHOCTH). Perienue 3aau Ha pacyeT KOHIEHTPallui pacTBOPOB.
7 CocTaBJieHHe CXeM TallbBAHUMYECKOTro eMenTa, pacuet D.J].C. 12 16
8 N3yueHne XMMHYECKUX CBOWCTB MeTauioB. (COCTaBIIEHHE XUMHUYECKUX 10 14
YPaBHEHUN.
9 CocraBnenue  peakiuid  TOJUMEpPU3AIMM U TOJHKOHJACHCAIUH. 4 6
Vcnonb30BaHNe MOMMMEPHBIX MaTepranioB B TexHUKe. COCTaB JIAKOB.
HToro 76 98
5. YueOHO-MeTOANYeCKOe o0ecTieYeHne CAMOCTOATEILHOH PadoThl 00y4aroIuXcs 10
AUCHUTLINHE
Y4eOHo-MeTonuuecKue pa3padoTku umerotcs B Hayunoit  6ubnuoreke ®I'BOY BO HOxHo-
VYpanscknii 'AY:

1. T'upponus coneit [DneKTpOHHBIA pecypc]

: Meron. Yka3. [l camocToATeNnbHOM paboThI

CTYIEHTOB [04HON U 3a0yHOU (opMbl oOyueHus: HampasieHuid 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U snekTporexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTEIBHOTO ChIPHS,
23.03.03 DxkcruryaTaris TPaHCIOPTHO-TEXHOJIOTHYSCKAX MAIIUH W KOMIUICKCOB, CIEIHAIBHOCTH
23.05.01 HazemHble TpaHcmopTHO-TexHOnorudeckue cpeactsal / coct. E. K. BatoBckas ; KOxHo-
VYpaneckuit [AY, Uncturyt arponmkenepun .— Yemsaounck: Oxuo-Ypansckuii [AY, 2019 .— 18
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c. : Tabn. — C mpwin. — bubnuorp.: c¢. 18 (3 Ha3.).— 0,3 MB.— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeOpraHM4YecKuX COCIMHEHUN [DNeKTpoHHBIM pecypc] : Meron. Yka3z. [ns
CaMOCTOSITENILHOW paboThl CTYIACHTOB [0YHOW M 3a04HOU (GopMbl 0OydeHus HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnektposHepreTuka u 3iekTporexHuka, 19.03.02 Ilpoaykrsl nutaHus u3
pactutenbHOro  Chipbs, 23.03.03 DOkcruryatanmus TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crenuaibHocTh 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJOTHYECKHUE CPEACTBA] / COCT.
E. K. Barosckas ; FOxuo-Ypansckuit ['AY, Uncturyr arpoummxenepun .— Yemsounck: HOxHO-
VYpanbckuii 'AY, 2019 — 29 c. : wi., Tabn .— C npwit. — bubmuorp.: ¢. 28 .— 0,3 MB .— JlocTtyn
U3 JoKanpHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTponu3 BOAHBIX PACTBOPOB coyied [DJeKTpoHHBIN pecype] : meron. Ykas. s
CaMOCTOSATENIbHON PabOThI CTYACHTOB [0OYHOW M 3a04HOM (opmbl oOyueHHs HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka U aiekTporexHuka, 19.03.02 ITpoaykrsl nutanus us
pactutenbHOro coipbsd, 23.03.03 DOkcruiyatanuss TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAlIUH U
KOMIUICKCOB, criernanbHOcTH 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPencTBa] / COCT.
E. K. baroBckas ; IOxuo-Ypansckuii I'AY, Uuctutyr arpounxeHepun .— Yensbunck: FHOxHO-
Ypamsckuii 'AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOU certu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU [DIEKTPOHHBIA pecypc]| : merton. Yka3. [ns
CaMOCTOSITENTbHOW paboThl [ OakanaBpOB OYHOH W 3a04HOM (OpMBI OOYyYeHHUS HaNpaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposneprervka u snekrporexHuka, 19.03.02 IlpogykTsl
MUTaHUS U3 PACTUTENILHOTO ChIpbs, 23.03.03 Dkcrulyaranus TpaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIUH
U KOMIUIEKCOB, crnenuaibHocTh 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTMYECKUE CpeacTBa] /
coct. E. K. batosckas ; FOxno-Ypanbckuiit 'AY, Unctutyt arpounxenepun .— Yemnsiounck: FOxHO-
VYpansckui T'AY, 2019 .— 10 c¢. — 02 MB.—octyn U3 J0KagbHON CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetuka [DnekTpoHHBIN pecypc] : Mmetoa. Yka3. s camocTosTensHOM
paloThI CTYIEHTOB [04YHOM M 3a0uHOW (opMbl 00ydeHus HampasieHuit 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykThl MUTaHUS U3 PaCTUTEIBHOIO
celppsi, 23.03.03 Okcruryatauusi TpaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemnble TpaHcmopTHO-TeXHONOrH4Yeckue cpeactsa] / cocr. E. K.
barosckas ; IOxuno-Ypansckuit 'AY, UHcTuTyT arponnxkenepun .— Yensaounck: FOxHo-Y panbckuii
Ay, 2019 .— 12 c. : tabn. — bubmuorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @DoH/ O1LIEHOYHBIX CpeaACTB 1Jisl MIPOBECACHUSA
l'lpOMC)KyTO'-IHOfI aTTeCTalluu oﬁyqammnxm Mo JUCHUIIJINHE

Jlnist ycTaHOBJIEHUS COOTBETCTBHUSI YPOBHSI MOATOTOBKM oOyuatomuxcst TpedoBanusm OI'OC
BO paszpabotan (oHA OLIEHOUYHBIX CPENCTB AJISl TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEACHUSA
MPOMEKYTOUHOM aTTecTalu oOydarommxcss 1o aucuuruinHe. @OOHJ OLEHOYHBIX CpEeICTB
npeacTasieH B lIpriioxenun.

7. OcHOBHASI M JONOJTHUTE/IbHAS y4eOHasl IUTepaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCUHUITHHBI

OcHoOBHas U JIOTIOJIHUTENbHAS yueOHas IuTeparypa umeercs B Hayunoit  Oubnmoteke u
3IEKTPOHHOU MH(pOopMarmoHHO-00pa3oBateasHOM cpeae DI'BOY BO 0xHo-Ypansckuii [AY.
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Jlaus : aneKkTpoHHO-0MbOaHOoTeuHas cuctema. - URL: https://e.lanbook.com/book/267359

2. O6mas xumus. Teopus u 3amaun / H. B. Koposun, H. B. Kynemos, O. H. I'oruapyk [u
ap.]; non penakuuerd H. B. Koposuna u H. B. Kynemosa. - 7-e usn., crep. - Cankt-IlerepOypr:
Jlanw, 2023. - 492 c. - ISBN 978-5-507-45895-0. - TekcT: ayekTpoHHbIi // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. OOmas xumus. Jlns WHKXEHEPHO-TEXHUYECKUX HAINpaBIICHHUH
MMOATOTOBKH M CIIEMAIBLHOCTEH : yuyeOHoe mocooue / JI. B. Munaesckas, H. A. llleronmuxuna. -
Cankr-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - Tekct: 31eKTpOHHBIH //
Jlanb: snmexkTpoHHO-O0nbmmoreunas cucrema. - URL: https://e.lanbook.com/book/126907

JlonmosiHUTEIBLHASA:

1. bopzoma, JI. JI. OcHoBbl oOmeit xumuu: ydebnoe mnocobue / JI. JI. bop3osa,

H. 0. YepnuxoBa, B. B. fxymeB. — Cankt-IletepOypr: Jlans, 2022. — 480 c. — ISBN
078-5-8114-1608-0. —  Tekcr:  anekTpoHHbIH  //  JlaHB:  2JIGKTPOHHO-OMOJIMOTEUHAS
cHCTEMa. — URL: https://e.lanbook.com/book/211691.

2. EropoB, B. B. OOmas xumus: yuyeOnuk nans By3oB / B. B. EropoB. — 2-e
usn., crep. — Cankr-IlerepOypr: Jlamp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. —
Texcr:  amekTponHbli  //  JlaHb:  snmekTpoHHO-OMOnmoreynas  cucrema. —  URL:

https://e.lanbook.com/book/153684

8. Pecypchl nuH(pOpMAMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu «UHTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS TN CIIUTITIHHBI

1. EnnHoe okHO AoCTyma K yueOHO-MeToIMYecKuM pazpadboTtkam https://roypray.pd
2. OBC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas 6ubanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus 1 00yYAKOIIUXCS 110 OCBOCHHIO TUCIHUIIMHBI

Y4eOHo-MeTonnueckue pa3padboTku umerorcst B Hayunoit  Oubnnorexe 51 3JIEKTPOHHON
nHpopmannoHHo-o0pazoBarensHoi cpene PI'BOY BO FOxHO-Ypansckuii [AY:

YuebHo-MeToimueckue pa3paboTku umetorcs B Hayunoit  oubnuoreke ®I'bBOY BO IOxHo-
VYpanscknii 'AY:

1. I'maponu3 conelt [DNEKTPOHHBIA pecypc] : METOA. yKa3. A CaMOCTOSITEIbHON padoThI
CTYIEHTOB [04HON M 3a04HOM (opMbl 0OyueHus: HampasieHuit 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTrka M snekTporexHuka, 19.03.02 IIpoxykTel MUTaHUS U3 PACTUTEIBHOTO ChIPHA,
23.03.03 Okcrnryaraius TPaHCHOPTHO-TEXHOJOTHMYECKMX MAIIMH M KOMIUIEKCOB, CIEIHaTbHOCTH
23.05.01 HazemHble TpaHcmopTHO-TexHOnoruueckue cpeactsal / coct. E. K. BatoBckas ; KOxHo-
Ypansckuiit 'AY, UacturyT arpoumkenepun .— Yensounack: FOxuo-Ypansckuii [AY, 2019 — 18
c. : Tabn. — C mpuin. — bubnuorp.: c. 18 (3 Ha3.).— 0,3 MB.— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
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2. Kuaccel HEOpPraHMYeCKUX COEIMHEHUHN [OJEKTpOHHBIM pecypc] : MeETOHd. YKa3. uid
CaMOCTOSATENILHON PabOThI CTYACHTOB [0OYHOW M 3a04HON (opmbl oOydeHHs HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka U iekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTeNnbHOTO  Chipbs, 23.03.03 DOxcmiyaTauusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAaIlUH |
KOMIUIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPenCcTBa] / COCT.
E. K. barosckas ; IOxHo-Ypansckuit ['AY, UaCcTHTYT arpoumxeHepun .— YensOunck: FOxHo-
Ypansckuii [AY, 2019 .— 29 c. : wn., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— [octyn
U3 JoKaiIbHOM cern. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTpoJiu3 BOJHBIX PACTBOPOB COJICH [DIEKTpOHHBIM pecypc| : METoA. yKa3. Ui
CaMOCTOSITENILHOW pabOThl CTYACHTOB [0YHOW M 3a049HOU (opMbl 0OydeHus HampasieHuiu 35.03.06
Arpounxenepus, 13.03.02 DnektposHepreTuka u 3ekTporexHuka, 19.03.02 Ilpoaykrsl nutaHus u3
pactutenbHOro chipbs, 23.03.03 DOkcmuiyatamus TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnerranbHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPEACTBA] / COCT.
E. K. Barosckas ; FOxno-Ypansckuit ['AY, Uncturyr arpoummxenepun .— Yensounck: HOxHO-
VYpansckuii 'AY, 2019 .— 20 c. : tabn. — C npun. — bubmumorp.: c. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE pEaKUUU [DIEKTPOHHBIM pecypc| : MeTox. yKas. JUIs
CaMOCTOSITENILHOM PabOThl [I1s1 OakanaBpOB OYHOW M 3a04HOM (OpMBI OOyuUeHHUs HAmpaBICHHIA
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u 3iekrporexHuka, 19.03.02 I[Ipoxyktsl
MUTAHUS U3 PACTUTENBLHOTO ChIpbs, 23.03.03 Dkcruryaranusi TpaHCIIOPTHO-TEXHOJIOTMYECKUX MAalllUH
U KOMIUIEKCOB, crneruanbHoctr 23.05.01 Ha3zeMHBIE TpaHCHIOPTHO-TEXHOJOTHYECKHE CpencTa) /
coct. E. K. batoBckas ; FOxuno-Ypanbsckuiit 'AY, Unctutyt arpounxenepun .— YemnsOunck: FOxHO-
VYpansckuii T'AY, 2019 .— 10 c¢. — 0,2 MB.— Hoctyn U3 JOKaJgbHON CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetuka [DaeKTpOHHBIA pecypc] : METOJ. yKa3. IJIsi CaMOCTOSTEIbHOM
paloThI CTYEHTOB [04YHOM M 3a0uHOW (opMbl 00ydeHus HampanieHuit 35.03.06 ArpouHkeHepus,
13.03.02 DnexTposHepreTuka U snekTporexHuka, 19.03.02 IIpoaykTel mUTaHUS U3 PACTUTEIBHOTO
celppsi, 23.03.03 Okcruryataums TpPaHCHOPTHO-TEXHOJOTMYECKMX MallMH U KOMIUIEKCOB,
cnenmansHocT 23.05.01 Haszemnble TpaHcmopTHO-TeXHONOTrHYeckue cpeactsa] / cocr. E. K.
barosckas ; IOxuHo-Ypansckuit 'AY, UHcTuTyT arponnxkenepun .— Yensaounck: FOxHo-Y panbckuii
Ay, 2019 .— 12 c. : tabn. — bubnuorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. COBpeMeHHbIe l/lH(l)OpMaIII/IOHHI)Ie TEXHOJOI'MA, HCMMOJIB3YEMBIC IIPH OCYIIECCTBJICHUMN
06p330BaTe.]'[bHOFO nmpounecca 1mo TMClMIlvinHEe, BKJIKYas nNepevucHb NporpammMHoOro o0ecneyeHust
u HH(l)OpMaIIHOHHLIX CIIPaBOYHBIX CUCTEM

B Hayunoit 6ubnmoTexe ¢ TepMHUHAIBHBIX CTAHITMHN MPEIOCTABISAETCS JOCTYN K 0a3aM JaHHBIX:
- Texakcnept (nHpOpMaroHHO-cripaBouHas cucrema 'OCToB);

- «Cenbx03TeXHUKA (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

- MyTestXPRo 11.0

IlepedyeHb JMIEH3NOHHOTO TPOrPAMMHOIO O0ecTeYeHus!

OnepalroHHas cuCTeMa ClielMaIbHOro Ha3HaueHus «Astra Linux Special Edition» ¢
oducnoi nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0 nokanbHas,
nanoCAD Oromuenue Bepcust 10.0 nokansaast, PTC MathCAD Education - University Edition, Moit
Oduc Crangaptaeiii, 1C: [Ipeanputsaue 8. KommiekTt 1uist 00y4eHUs B BHICIIMX U CPEAHUX Y4EOHBIX
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3aBenenusx, Windows 10 Home Single Language 1.0.63.71, APM WinMachine 15, Microsoft
Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine, Microsoft
OfficeStd 2019 RUS OLP NL Acdmc, KOMITIAC 3D v19, KOMITIAC 3D v18, KOMITAC 3D v17,
1C: Yuusepcurer I[TPO® 2.1, 1C: Komremx ITPO®, Kaspersky Endpoint Security, Microsoft
Windows Server CAL 2012 Russian Academic OPEN 1 License User CAL, Microsoft Win Starter 7
Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft Office 2010
Russian Academic OPEN 1 License NoLevel, Buptyanbhblii yueOHbBII CTEH] «DIEKTPOMOHTAX)
(CII0), MOODLE, «Ham Can» Kpucramn (Bepcus 10).

11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHHUILINHE

Y4yeOHble ayaMTOPUM AJIsl NPOBedCHHMS 3aHATHH, NPeAYCMOTPEHHBIX MPOrpaMMmoi,
OCHALLCHHbIE 000PY10BAHHEM M TeXHMYeCKHMHM CPeJACTBaMHU 00y4eHHs

1. JlaGopatopusi xumuu; YueOHass ayauTopus Al TNPOBEACHHUS 3aHATUN JIEKIIMOHHOTO U
CEMUHAPCKOTO THUIIOB, TPYMNMNOBBIX W HWHAUBUIYAJTbHBIX KOHCYJIbTAllUM, TEKYIIETO KOHTPOJS U
npomexxyrouHoi arrectauuu Ne 3083.

2. YyeOHas ayquTOpHs IS MPOBEACHUS 3aHATUN JICKIIMOHHOTO W CEMHHAPCKOTO THIIA, KYpCOBOTO
MPOEKTUPOBAHMSI, TPYNIMOBBIX U UWHAMBUAYAJIbHBIX KOHCYIbTAIlMi, TEKYLIErO0 KOHTPOIS H
MPOMEXYTOUHOM  aTTECTAllMHM;  OCHAIIeHa  MYJbTUMEAMMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJICOITPOCKTOP )M KOMITBIOTEPHOU TeXHUKOH. [lomemenue mis camoctosaTenbHON paboThr Ne 423,

3. YueOHast ayquTOpHs IS TIPOBEACHUS 3aHITHIA CEMUHAPCKOTO TUIIA, KYPCOBOTO MPOSKTUPOBAHUS,
TPYMIIOBBIX U UHAMBHUIYAIbHBIX KOHCYIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAllHH;
OCHAIlIEHa MYJbTUMEIUUHBIM KOMIUIEKCOM (KOMIIBIOTEP, BHUACONPOCKTOP)H KOMIIBIOTEPHOM
TexHukou. [TomereHue ajist caMoCToSITeIbHON padoThI Ne 427,

4. YyeOHas ayquTOpHs IUIS MPOBEICHUS 3aHATUN JICKIIMOHHOTO M CEMHHAPCKOTO THIA, KYpPCOBOTO
MPOEKTUPOBAHUS, TPYIIOBBIX W HWHIMBHAYaJIbHBIX KOHCYJIbTAI[MM, TEKYHIErOo KOHTPOJS U
MPOMEXKYTOUHOM  aTTeCTAallMHM;  OCHAIIeHa  MYJbTUMEAMMHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BuaeonpoekTop). [lomenienue ans camocTosITenbHOM padoTer Ne 322.

5. YueOHast ayuTOpus JJIs POBEACHUS 3aHATHI CEMHUHAPCKOTO THUIIA, KypPCOBOTO MPOSKTUPOBAHUS,
TPYIIIOBBIX U UHAWBUIYAIbHBIX KOHCYJbTAIUM, TEKYIIIETO KOHTPOJISI U IPOMEXKYTOUHOU aTTECTALINH;
[Tomernenue s caMoCTosTENHHOM paboThl ay. Ne 149,

Hepeqeﬂb oﬁopynonamm U TEXHUIECKHUX CPEACTB Oﬁy‘-lel-[l/lﬂ

[Tocamounble MecTa MO YUCIy CTY/IEHTOB, pabodyee MECTO MPENOJaBaTENs.

JIaGoparopusi MOJIOKA.

VYueOHo-HarnsHbIe ocobus: [lepuoanueckas cuctema

[IpoekmonHoe ob6opyaoBanue (HeTOyk, mpoekTop), CTeHabl, MNakarbl. Beimpsmurens, Bechl
aHaJIMTUYecKue, My(deabHas redb, BEChl TEXHUUECKHE, CYIIMIBHBIN 1mKad, Tepmocrtar, JJuctuiistop,
MHUKPOKAJIBKYJISATOP MporpaMMupyemMbliii cekyniaomep, pH — wmerp-muwmmBonstMerp pH — 300,
MOHOMEp-yHUBEpCaNbHbI OB-74, creH «bBITOBBIE XUMHUYECKHE UCTOYHUKH TOKa», YCTAHOBKA IS
orpeJiesieHus] 00beMa BOJIOpOJIa, YCTAaHOBKA ISl MPOBEACHHS Pa0bOT 1O AMEKTPOXUMHUH, KAJIOPHUMETD,
oOyuarolue U KOHTPOJIMPYIOLIHE KOMITbIOTEpHBIE Mporpammbl, Mukpockons!, KoMIiekTsl miakaToB
110 OCHOBHBIM pa3JiejaM XUMUHU.

VYyeOHo-Harnsaubie ocobus: [lepuoanueckas cucrema, Tabnuna pacTBOpUMOCTH, MHCTPYKIUS 1O
TeXHUKE 0€30IacHOCTH

ITK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
Ilepeuenp ocHoBHOrO NaboparopHoro obopynosanus: IIK DUAL-G2010/KK18,5, IIK P-4/monuTop
17, mpoexTop BenQ, skpan ECONOMY.

[lepeueHb OCHOBHOTO JIAOOPATOPHOT'O OOOPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOD.
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IIPH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS IPOMEKYTOUHOU aTTeCTAIIUN
00ydJaronuxcs mo IUCHUILTNHE
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COJEPKAHHUE

KoMmnereHmm u ux HHAUKATOPBI, (HOPMHUPYEMBIC B MPOIECCE OCBOCHUS JUCITUTIIINHBI
[Tokazarenn, KpUTEpUH ©  IIKAJIA  OICHUBAHUA  WHAUKATOPOB  JIOCTHXKCHUS
c(hOpMUPOBAHHOCTH KOMITCTCHITHI
TunoBble KOHTPOJIBHBIE 3afaHusl ¥ (UJIM) WHBIE MaTepUalbl, HCOOXOIUMBIC IS OIEHKU
3HaHWH, YMEHHMH, HABBIKOB M (WJIM) OMbITa JEATEIBHOCTH, XapaKTePU3YIOIIMX
c(hOpPMHUPOBAHHOCTH KOMITETEHIIUH B TPOIIECCE OCBOCHUS JUCIIUILTUHBI
Mertoaudeckue MaTepHAIIbI, ONPEACIISIONTNE TIPOIEYPhl OLICHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMITCTECHITUH
4.1.  OneHouHBIE CPENCTBA VISl TPOBEACHHS TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH B
MpoIiecce MPaKTHIECKOM MOTOTOBKH
4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATUH
4.1.2. TecrupoBanue
4.1.3. KonutponbHas paboTa
4.2.  Ilpouenypsl U OLIEHOUHBIE CPEJICTBA AJII MPOBEACHUS MPOMEKYTOUHOM
aTTecTauu
4.2.1. 3auer
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1. KommnereHnuu ¢ yKazaHueM 3Tana ux (popMupoBaHus B polecce 0CBOCHHS
JAMCIHHUTLIHHBI

OIIK-1. Criocoben periarh THIIOBBIE 3312491 POPECCHOHATBHOMN JIEITEIBHOCTH HA OCHOBE 3HAHUM OCHOBHBIX
3aKOHOB MAaTE€MaTHYECKHX W €CTECTBEHHBIX HAayK C MpPHMEHEHHEeM HWH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX

TEXHOJIOTHH.
®opympyessie 3YH HanmenoBanue
OIIEHOYHBIX CPEJCTB
Kox n HaumeHnoBaHue <
WHJIUKaTopa } E =
JOOCTHXKEHUSA w = g =
3HAHUSA YMEHHUS HaBBIKHA 2= % =
KOMIICTCHIITUU g B g
S z =
5 E 5
H s E =
Na-1.0IIK-1 OOyuarommiics | OOy4aronmics O6yuaroruiicss | 1. OtBer Ha | 1.
Hcnonb3yeT OCHOBHBIE | JOJDKEH 3HATh: | JOJDKEH YMETB: | JOJKEH BAaAeTh: | IPAKTHYCCKO | 3ayer
3aKOHBI OCHOBHEIE HCIOIb30BaTh HaBBIKAMHU M 3aHATHH,
CCTeCTBeHHOHayHHLIX 3aKOHbl XHMHWH, | OCHOBHBIC OITUCaHUuA 2 TGCTI/I.'
AUCHUIIIIAH HJIs | sIBJICHUSA U | XUMUYECKHE OCHOBHBEIX poBartie,
pelienus CTaHJAPTHBIX | MPOIECCH,  HA | 3aKOHBI M MOHATHS | XHAMUIECKUX
3a/1a4 B COOTBETCTBUHM C | KOTOPHIX B 3aKOHOB,
HATPaBICHHOCTHIO OCHOBaHBI MPOPECCHOHANBHO | SIBICHUH u
npodeccuoHaIbHON MPUHLIMIIBI W JesATEIbHOCTH U | IPOLIECCOB,  Ha
JeATEIbHOCTH JlercTBUA s pelLIeHUs | KOTOPBIX
00BEKTOB HWH)XEHEPHBIX OCHOBAHBI
npodeccuonans | 3amad - (b1.0.11- | npuHIMIIEI
HOU Y.1) JIEUCTBUSA
JIEATEILHOCTH | 00BEKTOB
KOTOpPBIC pohecCHOHAIb
UCTIONB3YIOTCS HOI
JUIS peIHeHI/IH NCATCIIBHOCTU U
WH)KECHEPHBIX KOTOPBIC
3a1a4 - UCTIONB3YIOTCS
(b1.0.11-3.1) JUTS penieHus
WHXKEHEPHBIX
3ama4 -
(b1.0.11-H.1)

2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS CPOPMUPOBAHHOCTH KOMIeTeH it

[Toxazaren Kpurepuu u mkana olleHuBaHUs pe3yabTaTOB 00YUYEHUs MO JUCHUIUINHE
u Henocrarounsrit JlocTatouHslit Cpennuii ypoBeHb | Bricokuil ypoBeHb
OLICHUBAHU YPOBEHB YPOBEHBb
1 (3YH)
b1.0.11- | O6yuaromuiics He | OOyuarommiics OOyuatommiics ¢ | OOyuvaroumiics ¢
3.1 3HAET OCHOBHBIE | c11abo 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMoii
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTENEHBIO IOJHOTHI
3aKOHBI, SIBIEHUS U | XUMHUYECKHE OTIEIbHBIMU U TOYHOCTH 3HAeT
ITPOLIECCHI, Ha | 3aKOHBI, SIBJIEHUS U | IpoOelaMu  3HAeT | OCHOBHbBIE
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KOTOPBIX OCHOBAHBI | MPOIIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
TIPUHITUITBL KOTOPBIX OCHOBAHBI | XUMHUYECKHUE 3aKOHBI, SBICHHUS H
NEeHCTBUSL OOBEKTOB | MPUHIIUIIBI 3aKOHBI, SIBICHUS U | MPOIIECCHI, Ha
npoeCCUOHATBHON | IEHCTBUA OOBEKTOB | MPOLIECCHI, Ha | KOTOPBIX OCHOBAHbI
JeSITeNIbHOCTH U | mpo(ecCHOHANBHOM | KOTOPHIX OCHOBAHBI | MPUHIIUITBI
KOTOpBIE JeSITeIbHOCTH U | IPUHIIMIIBI JIecTBUSL OOBEKTOB
UCIIOJIL3YIOTCSL JJISl | KOTOpBIE JeHCTBUSL OOBEKTOB | MPOdeCcCHOHATbHON
pereHus UCTIONB3YIOTCS  JUIA | MPO(ECCHOHAIBHON | IEATEIbHOCTH u
npodeccruoHaNbHBIX | pelIeHUs JeSITEIIbHOCTH U | KOTOpbIE
3aja4 npoeCCUOHATIBHBIX | KOTOpBIE UCTIONB3YIOTCS  JUIS
3a1au UCIOJIB3YIOTCSL /ISl | pEelICHUs
pelieHus npodecCuOHATBHBIX
npodecCHOoHANBHBIX | 3a/1a4
3aja4
b1.0.11- OO6yuaromumiicst He OO0yuarommiics OOGyuarommiics OO6yuarommiics
V.1 ymeeT cnabo ymeer yMmeeT ymeeT
HCIIOJIb30BAaTh UCIOJIb30BAaTh UCIOJIb30BAaTh UCIIONIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
XUMHUYECKHE XUMHYECKHE XUMHUYECKHE XUMHYECKHE
3aKOHBI U TIOHATHS | 3aKOHBI M IOHATHUS | 3aKOHBI M MOHATUS | 3aKOHBI U TIOHSTHS
JUIS pellieHus JUISL peIlieHus JUISL peIIeHus VIS pelleHus
npoeCCHOHATBHBIX | MPO(ECCHOHAIBHBIX | TPO(PECCHOHANBHBIX | MPOPECCHOHATBHBIX
3azaq 3a1a4y 3a/a4 ¢ 3aaq
HE3HAYNTEIbHBIMU
3aTpyTHEHUSIMU
b1.0.11- OO6yuaromuiicst He OO6yuarommiics OO6yuarommiics ¢ OOyuarommiics
H.1 BJIa/IeE€T HAaBBIKAMHU cnabo BrajaeeT HEOOJIBIINMHU cBOOO/IHO BiIaJIeeT
MIPUMEHEHHS HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
COOTBETCTBYIOLIETO MIPUMEHEHHUS BJIaJIeeT HaBbIKAMU MPUMEHEHUS
duzuko- COOTBETCTBYIOIIETO MIPUMEHEHHSI COOTBETCTBYIOIIETO
MaTeMaTHYeCKOTro ¢buzuko- COOTBETCTBYIOLIETO ¢duzuko-
amrmapara, MeTOJIOB | MaTeMaTHYeCKOTro buzuko- MaTEeMaTHIECKOTO
aHanusa u afnmapara, MeToJI0OB | MaTeMaTHYecKoro | ammapara, MeTOJOB
MOJICITNPOBAHMS, aHam3a u arfrmapara, MeTOJIOB aHaIM3a u
TEOPETUYECKOT0 U MO/JIEJINPOBAHMUS, aHamu3a u MOJICTTUPOBAHUS,
OKCTIEPUMEHTAIBHO | TEOPETUYECKOTO U MO/JICITMPOBAHMS, TEOPETUYECKOTO H
IO UCCIIEIOBaHUS | SKCIEPUMEHTAIBHO | TEOPETHUYECKOro U | 3KCIEPUMEHTAIbHO
NIpY PEeUICHUN rO CCIICIOBAHUS | DKCIIEPUMEHTAILHO | TO MCCIIEIOBAHUS

npodeccnoHaNbHBIX
3a7a4

MIPU pEIICHUN
PO eCCUOHATBHBIX
3aa4y

T'O MCCIIeIOBAHUS
[IpU PELICHUN
npodeccuoHaITbHBIX
3aj1a4

IIPU pPEIIeHUU
poeCCHOHATBHBIX
3amaq

3. TunoBble KOHTPOJILHBIE 3a1aHNsl U (WJIM) HHbIE MATEPHAJIBI, HEOOXOAMMBIE JIJISI OLIEHKH

1. Tuapomm3 comeit [DAeKTpOHHBIA pecypc]

3HAHM#, yMeHU i, HABLIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTePHU3YIOLIUX

chopMHUPOBAHHOCTH KOMIIETEHIIUI B MpoLecce 0CBOEHM S AUCUUIIMHBI

MCTOH. YKa3s. IJId CaMOCTOSTEILHOM pa60T1>1

CTY/IEHTOB [04HOM M 3a04HOM (hopMbl 00ydeHus: HampasieHuil 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTrka U snekTporexHuka, 19.03.02 IIpoxykTsl MUTaHUS U3 PACTUTEIBHOTO ChIPbS,
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23.03.03 DOkcmiyaTtanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH M KOMIUIEKCOB, CHEIHUAIbHOCTU
23.05.01 Hazemnsie TpaHcmopTHO-TexHoOornueckue cpeactBal / coct. E. K. Barosckas ; KOxxHo-
Ypansckuii 'AY, Uacturyt arponrkenepun .— Yensounck: KOxuo-Ypansckuit [AY, 2019 .— 18
c. : Tabn. — C npun. — bubmuorp.: ¢. 18 ( 3 Ha3s.) .— 0,3 MB .— JlocTyn u3 JIOKaJIbHOH CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HEOpPraHMYeCKHMX COCTUHEHHH [DJIeKTpOHHBIA pecypc] : METON. YKa3. JJis
CaMOCTOSATENIbHON PabOThI CTYACHTOB [0OYHOW W 3a04HOU (hopmbl 00ydeHUs HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka U iekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTeNnbHOrO  Chipbs, 23.03.03 DOxcmyaTauusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MallUH |
KOMIUIEKCOB, criermanbHocTH 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPecTBa] / COCT.
E. K. barosckas ; IOxHo-Ypansckuii ['AY, UaCTHTYT arpoumxeHepun .— YensOunck: FOxHo-
VYpansckuii [AY, 2019 .— 29 c. : wn., Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKabHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTponu3 BOAHBIX PACTBOPOB coOJeil [DIEeKTpOHHBINM pecypc] : MeTOA. YyKa3. s
CaMOCTOSITEIILHOW pabOThl CTYJICHTOB [OYHOW W 3a04HOU (opMbI 00ydeHHs HampasieHui 35.03.06
Arpounkenepus, 13.03.02 DnekTposHepreTuka u 3nekrporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOrO  Chipbs, 23.03.03 DOkcruiyatamus TpPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnieranbHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHUE CPEACTBa] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii 'AY, UHctutyr arpounxkeHepun .— Yensbunck: FHOxHO-
VYpansckuii 'AY, 2019 — 20 c. : tabn. — C npun. — bubmumorp.: c. 20 .— 0,2 MB .— Jloctyn u3
nokanbHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIMU [DIIEKTPOHHBIN pecypc| : METoH. yKa3. Uit
CaMOCTOSITENIbHOW paboThl [As1 OGakanaBpoB OYHOM W 3a04HOM (opMbl 00ydeHHUs HanpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u 3iekTporexHuka, 19.03.02 I[Ipoxyktsl
MIUTaHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 Dkcrulyaranus TpaHCIIOPTHO-TEXHOJIOTMUECKUX MAIIUH
U KOMIUIEKCOB, crnenuanbHocTu 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpeicTBa] /
coct. E. K. barosckas ; FOxuo-Ypansckuit 'AY, UncTuTyT arponnxenepun .— YenssOunck: FOxHo-
VYpansckuii T'AY, 2019 .— 10 c¢. — 0,2 MB.— Jloctyn U3 JOKaJbHOM CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DIeKTpoHHBIM pecypc] : METOMA. yKa3. Ul caMOCTOSITEIbHOM
paboThl CTYEHTOB [04HON M 3a0uHOU (popmbl oOyueHus HampasieHuil 35.03.06 ArpouHxeHepus,
13.03.02 DnekrposHepreTuka U 3aekTporexHuka, 19.03.02 IlpoaykTsl NUTaHUS U3 PACTUTEIBHOTO
ceipbs, 23.03.03 DOkcrryaranusi TPaHCHOPTHO-TEXHOJOTUYECKHX MAIlMH W KOMIUJIEKCOB,
cneunansHoctn 23.05.01 HasemHble TpaHcmopTHO-TeXHOJIorndyeckue cpeacrsa] / coct. E. K
barosckas ; IOxHO-Ypansckuii 'AY, UncTuTyT arponnxenepun .— YensOunck: FOxHo-Ypanbckuit
I'AY, 2019 .— 12 c. : tabn. — bubmuorp.: c. 12 .— 0,2 MB .— JlocTyn M3 JIOKalbHOH ceTu.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKkne MaTepHuaJIbl, ONpeie/siiolue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX c(P)OPMUPOBAHHOCTH
KOMIIeTeHIMH

B nanHoM paszene meroauueckue MaTepuaibl, ONPEAeNSIOUIe MPOLETyphl OIEHUBAHUS
3HaHUI, YMEHMi, HABBIKOB, XapaKTEpU3YIOIIMX O0a30BbIi 3Tan (OPMHUPOBAHMUS KOMIIETEHLUH MO
JTUCHUIUTNHE «XUMUS», TPUBEIEHBl TPUMEHUTENBHO K KaXKJIOMY M3 MCIOJIb3yEMbIX BUJOB TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTallui 00yJaroIuxcs.
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4.1. OneHo4HbIe CpeACTBA ISl NPOBEACHHUS TEKYLIero KOHTPOJIsI YCIIeBAeMOCTH
4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI

OtBer Ha MMPAKTUYCCKOM  3aHATHU HCIOJIB3YCTCA IJId OLCHKM KAa4YCCTBAa OCBOCHHA
00y4aroIuMCsi OCHOBHOW TPOQeCCHOHATBHON 00pa30BaTENbHON MNPOTpaMMbl IO  OTICIBHBIM
BOIIPOCAM W TE€MaM JUCHUIUIMHBI. Tembl M TIaHbl 3aHATHH (CM. MeToApa3padoTku M. 3) 3apaHee
coobOmarorcss  oOydarommcs.  OTBET — OIIGHMBAeTCS  OLEHKOW — «OTIMYHO»,  «XOPOIIOY,
«KYyHOOBJICTBOPUTCIIBHO» UJIN «HCYJOBJICTBOPUTCIILHO.

Ne O1eHOYHBIE CPEJICTBA Kox n nanmenoBanue
TumoBele KOHTPOJIBHBIE 3afaHus W (WIM) WHBIE MaTepHabl, MHIIKATOpa
HE0OXOMMBIE JJIsl OLIEHKU 3HAHUM, yMEHUH, HABBIKOB M (MJIN) OIBITA KOMITETEHIINH
NeSITeIIbHOCTH, XapaKTePU3YIOIIUX c(OPMHPOBAHHOCTh
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS TUCIUIIIMHBI

1 | Kakoe u3 ynoOpeHuii: HUTpaT aMMOHUS WJIU KUIKUH aMMHAK - OyJeT N1-1.0I1K-1
BbI3bIBaTh O0Jiee CUIIBbHYIO KOPPO3HIO Xkee3a? 3anucarb ypaBHEHHE Ucnonp3yer
pEaKIMK PACTBOPCHHSI HUTPATa aMMOHUS B BOJIC B MOJICKYJISIPHOUM U OCHOBHBIC 3aKOHBI
WOHHOU (opme. €CTECTBEHHOHAYIHBIX

2 | Kakoe W3 TOKpBHITUH MeTaJlyla HAa3bIBAC€TCS aHOJHBIM, M Kakoe - JMCUUTUIAH JIJIS
KatogHbiM? Ha30BUTE HECKONBKO METAJUIOB, KOTOpPBIE MOTYT pereHus
CIIY’)KUTh JIJIl aHOJJHOTO U KaTOTHOTO MOKpBITUs *kele3a. CocTaBbTe | CTaHIApPTHBIX 33724 B
DIIEKTPOHHBIE ypaBHEHHS AaHOAHOTO U KaTOJHOTO IIPOLECCOB, COOTBETCTBHH C
NPOUCXOAIINX TIPU KOPPO3HM JKeJie3a, MOKPBITOrO MEIbI0, BO |  HAIPaBICHHOCTBHIO
BIIQYKHOM BO3/yX€ U KHCIION cpene. npodeccnoHaIbLHON

JICSITeIIbBHOCTH

Kputepuu oneHkn orBera (Tabi1.) JOBOAATCS IO CBEICHUS OOYYAIOIIMXCS B Hayajie 3aHSATHH.
OreHka 00BSBIIAETCA 00YUAIONMEMYCsl HEMTOCPEICTBEHHO MOCJIE OTBETA.

IIkaua Kpurepuu oueHnBanus

- 00yyaroIuiics TOJTHO YCBOMII YUeOHBIN MaTepuan,

- HpOSIBJ'IﬂeT HaBBIKHW aHaJM3a, O606III€HI/I$[, KpI/ITI/I‘IGCKOFO OCMBICJICHUS
Y BOCHIPUSATHS MHPOPMAIINH, HABBIKA OMMCAHUS OCHOBHBIX (PH3UYECKHIX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- Marepuajg M3J0XKEH TIPAMOTHO, B ONPEIACICHHOW JIOTUYECKON
MOCJIEI0BATEILHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUUECKUE IOJIOKEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;

- MPOIEMOHCTPUPOBAHO YMEHUE PEIIATh 33/]1a4H;

- MOFYT 6BITI> I[OHyHICHI)I OIHAa—IB€ HCTOYHOCTH HpI/I OCBCIICHUN
BTOPOCTETIEHHBIX BOIPOCOB.

Onenka 5
(oTHM4HO)

OTBET Y/IOBJICTBOPSICT B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO TIPH
Orenka 4 9TOM UMEET MECTO OJIMH U3 HEAOCTaTKOB:

(xoporo) - B YCBOCHHM Y4eOHOTO Marepuaja JOMYIIeHbl HEOONbIIHNe MPOOebl,
HE MCKa3UBIIUE COIEP)KAHUE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.

- HEIIOJIHO WJIM HEIOCJIEN0BaTENbHO PACKPBITO COACpKAHUE MaTepuaa,
HO IMOKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI
Onenka 3 YMEHHUS, JOCTATOUHBIE I JaJIbHEHIIEr0 YCBOCHHs MaTepuaa,
(YIOBNETBOPUTENBHO) | - HMMEIUCh 3aTPyIHEHUS WU JOIMYIIEHbl OIHUOKU B ONpPEIEICHUN
MOHATUH, HCIONb30BAaHUM TEPMHHOJIOTUH, ONUCAHUM (U3NUECKUX
3aKOHOB, SIBJICHHH M IIPOLIECCOB, PEIICHUH 33]1a4, HCIIPABJICHHBIE IOCIIE
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HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

MOXCET ITPUMCHUTH TCOPHIO B HOBOH CUTYyalluH.

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOTO Marcpualia, OGy‘IElIOH.[HfICSI HC

Ba)KHOI 4acTH y4eOHOr'o Marepuania;
Ouenka 2 v p ’

(HEeYTOBJIETBOPUTEIHHO)
TEPMUHOJIOTHH,

IpoueccoB, pCIICHUM 3aaady,
HCCKOJIbKUX HABOAAIHNX BOIIPOCOB.

- HC PAaCKPbITO OCHOBHOC COACPIKAHUC y‘-I€6HOI‘O Marepuaa;
- 06Hapy>I<eHo HE3HaHHWE WJIM HEIMOHMMaHHEe OOJIbIIeH WM HauoOoJiee

- JOIIYUICHBI OIINOKH B OnpeaAcCICHUU HOHHTHﬁ, IIpHu HCIIOJIb30BaHHUH
B OIIMCaHHUU (I)I/I?;I/I‘-IGCKI/IX 3aKOHOB,
KOTOPBIC HEC

SIBJIEHUU U

HCIIPABJICHBL I1OCJIC

4.1.2. TectupoBanue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA JIs1 OLCHKH Kad€CTBa OCBOCHUA 06y‘laIOH_[I/IMC${ OCHOBHOM

npodeccHoHaIbHOM 00pa30BaTEIbHON MPOrpaMMBbI

mo OTACJIbHBIM TEMaM WKW pasgciaM

aucuuIuinHel. TecT mpeacraBisier coOO0N KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIOLINNA
YOPOCTUTHh NIPOLEAYPY H3MEpPEHUs 3HAHMW M yMeHuil oOyuaromuxcs. OOydarommmcs BBIIAIOTCS
TECTOBBIE 3a/laHMsl C (OPMYIMPOBKON BOIPOCOB U MPEIOKEHUEM BbIOPATh OJUH MPABUIIbHBIA OTBET

M3 HECCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne O11eHOYHBIE CPEJICTBA Konx u HaumeHoBaHUE
TunoBbie KOHTPOJIBHBIC 3a1aHUsI U (UJTH) HHBIE MaTEpPUAJIbI, WHIUKATOpa
He0OXOIUMBIE IS OIICHKU 3HAHUM, YMEHHH, HABBIKOB U (WJIH) KOMIIETEHIIUH
OTIBITA JICATEIIBHOCTH, XapaKTePUIYIOMINX CHOPMUPOBAHHOCTH
KOMIIETECHIIMH B MPOIECCE OCBOCHUS JUCHMUIUIMHBI
1. 1. Kak Bauser yBenu4YeHHE KOHIICHTpAIlMM Ha CTENEeHb NJ1-1.0I1K-1
ruaponauza’? Ucnonb3yeT ocHOBHBIE
- YBEITUUUBAET 3aKOHBI
- YMeHbIIIaeT €CTECTBEHHOHAYUHBIX
- HE BIIMSCT. JUCLUIUINH JJI PEIIeHUs

2. Nmerorea 1M pactBopbl ruapocyibduaa Hatpus NaHS wu
xmopuga meau (II) CuCl,, mumerorve BCIIEACTBHE THIPOJIU3a
COOTBETCTBEHHO CJIa0OIIENIOYHYI0 U CIA0OKHCIYI0 pEaKIuu.
Kakoii pH Oynet umeTs pactBop, MOITy4E€HHBIN MPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX PACTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTranThl amcconmanmuu I CEPHUCTOW KHCIOTHI TIO
HNepBOil M BTOPOM CTYNEHSIM COOTBETCTBEHHO paBHbL: Kj

:1,72-10'2, K, =6,24-10'8. Ilo KakoH CTYyTIEHU
MPEUMYIIECTBEHHO MPOTEKAET MPOLIECC AUCCOHAU?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEU

- 110 IEPBOM U TPETHEN.

4. Kakast u3 coseii OyeT noJBeprarbesi THAPOIu3y?
- NaCl

- K2SO4

_ BaSO4

CTaHJApPTHBIX 33]a4 B
COOTBETCTBHH C
HaIMpaBJIEHHOCTHIO
npodeccuoHanbHOM
JeSITeIbHOCTH
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- FeC|2

-KNO3

5. Kak BiusieT yBeIM4YeHHUE TaBJICHHS HAa CTEIICHb THPOJIn3a?

— YBETMYNBAET

— YMEHBIIIaeT

- He BJIMfIeT.

6. Eciu B pacTBOpe yMEHBIIAETCsl KOHIICHTPAIUSI HOHOB BOJOPOJA,
TO:

- yncjaeHHoe 3Hayenne pH pacrBopa pacrer

- PacTBOp CTAHOBHTCS MEHEE HIEIIOUHBIM.

- yiClieHHOe 3HaYeHue pH pacTBopa yMeHbIIaeTCsl.

- PacTBOpP CTAHOBUTCS 00JIEE KUCIBIM.

7. Ompenenuts pH pacTBOpa CEepHOW KHCIOTHI C KOHIICHTpAIHCH

0,0005momb/1. BeiOpaTh BapraHT NPaBUIBHOIO OTBETA.
-pH=4,4

-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B kauecTBe a30THOTO yIOOPEHHS UCIIONB3yeTCs CyIb(haT aMMOHUS.
Kakas cpena Oyzet mpu pacTBOpPEHHH 3TOH conr B Bojie?

- KHCJIas

- IIeJI0YHAs

- HeUTpanbHasl.

9. Ecniit u3BecTHO, YTO B pacCTBOpE YMEHbBIIACTCSl YUCIICHHOE 3HAYCHUE
pH, TO:

- KOHLIEHTpAIMs HOHOB BOJIOPOJa YMEHBIIAETCS

- KOHIIEHTpALUs HOHOB T'UAPOKCOTPYIIIIBI PACTET

- KOHIICHTpAalUA NOHOB B PaCTBOPEC HE U3MCHACTCA

- PacTBOP CTAHOBMTCSA 00Jiee KHCIBIM.

10. lo6aBneHne Kakoro BELIECTBA K BOJE HPUBEIET K YMEHBIICHHIO
pH cpenp1?

- XJIOpUJa HAaTpus

- kKapOoHaTa Kalus

- cyabdara aMmMoHuSs

- HUTpaTa HaTpus.

[To pesynpTaram TecTa OOy4YarOIIEMYyCsl BBICTABISETCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YZOBJICTBOPUTEIHLHO» UITH «HEYOBICTBOPUTEITHLHO.

Kputepun onieHnBaHus oTBeTa (Tabs.) IOBOIATCSA IO CBeIEHHUs OOydaroluxcs A0 Hadajia
TecTupoBaHusA. Pe3ynbrar TecTUpoBaHUS OOBSIBISETCS 00yUYaIOIIEMYCsl HETIOCPEACTBEHHO TOCIE €ro

c/Iaym.
Hlkana Kputepuu oneHnuBanus
(% npaBHJIBLHBIX OTBETOB)
Onenka 5 (OTJIMYHO) 80-100
Orenka 4 (Xoporio) 70-79
Onenka 3 (yIOBI€TBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPUTEIHHO) meHee 50

4.1.3. KonrponbHas padora

Konrtponphas pabota mpemycmoTpeHa ais 3a04HOM (opMmbl oOydeHus. KonrponpHas pabota
(KP) sBusiercss MpOAYKTOM, IIOJy4aeMbIM B pE3yJbTaTe€ CaMOCTOSTENBHOIO IUIAHUPOBAHUS U
BBIITOJIHEHU L yqe6HBIX 3a1a4. KOHTpOJ'IBHaSI pa60Ta IMMO3BOJIACT OUCHUTE 3HAHUA U YMCHUSA CTYACHTOB,
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a TaKkKe ypoBEeHb C(HOPMUPOBAHHOCTH HABHIKOB NPHU paboTe ¢ y4yeOHOU IUTepaTypoil M ApyruMu
MCTOYHHKAMHU. THITOBBIEC 33/1a4 IO BCEM TEMaM, a Takke MH(PHI U 3aJaHus U1 CAMOCTOSTEIBHOTO
pEIICHHUS COJIepPIKaTCs B y4eOHO-METOUIeCKuX pa3padorkax kademnpsl (. 3 ®OC).

Ne O11eHOYHbBIE CPEJICTBA Kon n HanmenoBanue
TumnoBble KOHTPOJbHBIE 3alaHus © (WJIM) WHBIE MaTepHAalbI, WHJUKATOpa
HEOOXOUMBIC JIJIsl OIEHKH 3HAHWM, YMEHUM, HABBIKOB U (MJIM) OIBITA KOMITETEHLINU
JICITEIILHOCTH, XapaKTEPUIYIOLIUX c(hOpPMHUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 | CocraBbTe cxemy CBUHIIOBOrO akkymyssitopa. Hamummre xummueckue | M1-1 OIK-1.
MIPOIIECChI, TMPOTEKAIOIIME Ha 3JICKTpoAax IpH 3apsake W paspsake | Mcrmomp3yer
akkymyssitopa. Paccuunraiite 9/1C. OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX
IUACIIATIINH IS
perieHus
CTaH/IAPTHBIX 3a/1a4 B
COOTBETCTBUHU c
HaIPaBJIECHHOCTHIO
npodeccuoHaTbHON
JIeITeIbHOCTHU

OHeHKa 00BABIAETCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC IIPOBCPKU KOHTpOJ’ILHOﬁ pa6OTbI.

IIkaJua Kpurepun oueHnBanus

Ouenka 5 Copepxanne KP monHocTeio coorBercTByeT 3anmanuto. KP conepxut
JOTHUYHOE, IIOCIEI0BATEIbHOC W3JI0KECHUE Marepuala C IIPABHIIBHBIM

(oTMuHO)

PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThio coorBercTByeT 3ananuto. KP comepxut
JIOTMYHOE, IIOCJIEJOBATEIbHOE H3JI0KEHHE MaTepualla C IPaBHIbHBIM
pemeHreM 3afad. lMMeroTcs oOfHA-IBE HECYIIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUM €JUHUL] U3MEHEHUs, B IOCTPOCHHBIX IpaduKax, cxemax
UT.JO

(xopor1o)

Ouenka 3 Conmepxxanne  KP  uyacTHUHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocMaTpuBaeTcs  HEMOCIENOBATENBHOCT  M3JIOKEHUs  MaTepuaa,
IIPEJCTABIICHBI HEJI0OCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
MOJI0KEHHsI, UCIIOIb30BaHHbIE NIPU PELICHNUH 3a1ad. MIMeroTcs omumbku B
UCIOJIb30BAHUN €IMHUIl M3MEHEHHUdA, B IIOJyYEHHBIX pe3ylbTarax, B
MIOCTPOEHHBIX Ipadukax, cxeMax u T.J

(YZ11OBIIETBOPUTENBLHO)

4.2. Ilpoueaypsl M OLlEHOYHbIE CPeICTBA JIsl IPOBeAeHUS POMEKYTOUHON aTTecTAUH

4.2.1. 3auer

3auer sBuseTcss (QOpPMOM  OIEHKM KauyecTBa OCBOEHHUS OOydYarolUMCSi  OCHOBHOM
npodecCuoHaIbHOW 00pa3oBaTeNbHONM TPOTrpaMMBbl 10 pasjaeiiaM AUCHUIUIMHBEL [lo pesynbTaTam
3aueTa O0OydalomIEeMyCsl BBICTABISACTCS OIEHKA «3aUTEHO» WM «HE 3a4TE€HO»; OLIEHKA «OTIUYHOM,
«XOpOIIIO», «YAOBIECTBOPUTEIBHO», «HEYIOBJICTBOPUTEIHLHO» B ciydae auddepeHIInpOBaHHOTO
3ayera.

3aqu HpOBOI[I/ITCSI II0 OKOHYAaHHUHU YTCHUIA HCKHPII)’I WU BBIIIOJIHCHUS Ha60paT0pHLIX
(MpakTUYeCKWX) 3aHATUN. 3a4eT MPUHUMAETCS MPEeroAaBaTes MU, MPOBOIUBIIMMH JTa0OpaTOpHBIE
(HpaKTI/I'-IeCKI/Ie) 3aHATHUS, WIW YUTAOIIUMU JICKIIUN I10 HaHHOI\/’I JUCHUITIINHE. B cnyqae OTCYTCTBI/IH
BEJIYIIET0 MpPENnoJaBarelis 3a4yeT MPUHUMAETCS MpernojaBaTeleM, Ha3HAYEHHBIM paCIoOpsiKEHUEM
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3aBenytouiero kagpeapoi. C paspemieHus 3aBeayomero kadeapoil Ha 3a4eTe MOKET IPUCYTCTBOBATh
npernojiaBaTens Kadeapsl, IPUBJICUEHHBIN JI TOMOLIH B IPUEME 3a4eTa.

[lpucyrcTBHMEe Ha 3adeTe mpenojaaBaTeneii ¢ Jpyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropsKeHHUs. PEKTOpa, IMPOPEeKTopa IO Yy4eOHOM, BocHUTAaTeNbHON paboTe U  MOJIOAEKHOM
MOJIUTHUKE, 3aMECTUTEIIS AUPEKTOPA HHCTUTYTA 110 Y4eOHON paboTe HE TOMYCKACTCH.

dopma(bl) MPOBEACHUS 3a4eTa (YCMmHbIL ONpoOC No Oulemam, nuUcbMenHas paboma u Op.)
oTpeNeNAtoTCs Kadeapol U TOBOIATCA A0 CBEICHHs 00YyJaIONIMXCs B HAYajIe CeMeCTpa.

Jlis mpoBeneHMs 3adera BeAyUIMH IpenojaBaTelb HaKaHyHE IIOJIy4aeT B JUPEKTOpaTe
3a4ETHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BPALIAETCS B JIUPEKTOpAT IOCIE OKOHYAHUS
MEpONPUATHS B IEHb IPOBEICHUS 3aUeTa WM YTPOM CIIEAYIOIIEro JAHS.

Bo Bpemss 3adgera oOydaromipecs MOTYT IOJB30BaTbCsid C  pas3pelieHHs] BEAYIIEro
IIperoiaBaTessi CIpaBOYHON M HOPMATHUBHOM JIUTEPATypOM, APYrMMU MOCOOUSMH U TEXHUYECKUMHU
CpEICTBaMH.

Bpems noarotoBku oTBeTa B YCTHOH (hopMme Ipu cliade 3adera JODKHO COCTaBIIATh HE MEHee
20 MuHYT (TI0 JKETaHUI0 00YYarOIIErocsi OTBET MOXKET OBITh IOCPOUYHBIM). Bpems oTBera - He Goiee
10 MuHnyT.

[IpenogaBatento npeaocTaBiIsieTcs MPaBo 3a4aBaTh 00yUYaIOUIMMCS T0IOJHUTENIBHbBIE BOIIPOCHI
B PaMKax MPOrpaMMbl JUCHUILINHBL.

KauecTBeHHast OIl€HKa «3auTE€HO», BHECEHHas B 3a4€THO-3K3aMEHAIlMOHHYIO BEIOMOCTb,
ABJISICTCA PE3Y/IbTaTOM YCIIEIIIHOTO YCBOEHHs yueOHOro Marepuania.

[IpenogaBaTenu HECyT NEPCOHAIbHYKO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U TOYHOCTb
BHECEHMs 3aluceil O pe3ysibTaTax HIPOMEKYTOYHOW aTTeCTallMd B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb.

Ecnu oOyuaromuiicss sSBUJICS Ha 3a4eT M OTKA3aJCs OT IPOXOXKICHMs aTTECTAallud B CBS3U C
HENOJIrOTOBJIEHHOCTBIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre QUCHMIUIMHBI, CHUCBIBAaHHE, WCIOJIb30BAHHE OOYYAIOIIMMUCS HEpa3peIIeHHBIX
MEYaTHBIX U PYKOIHCHBIX MaTepUajoB, MOOMJIBHBIX Tele(OHOB, KOMMYHHKAaTOpPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BHJIOB JUYHONH KOMMYHUKAIIMOHHOW M KOMIIbIOTEPHON TE€XHUKU
BO BpeMs 3auera 3ampeuieHo. B ciydae HapymieHust 3Toro TpeOOBaHHUs MpernojaBareib o0s3aH
YIQINTh 00YYarOLEerocst U3 ayIuTOPUU U MIPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyyaromMcsl, HE CIaBIIMM 3a4€T B YCTAHOBJICHHBIE CPOKU MO YBaXXUTEJIbHOM HpUYHUHE,
VMHIVBUAYAJIBHBIE CPOKHU IIPOBEACHMS 3a4€Ta ONPEAEIAoTCA JupekTopoM MHCcTHTYyTA.

OOyyaromuecs, HMEIOIINE aKaJIeMUYECKYI0 3aJI0JDKEHHOCTh, CHAlOT 3a4eT B CPOKH,
ompejnenseMple YHuBepcuteroM. MHpopmanus o JIMKBUAALUM 3370DKEHHOCTH OTMeEdaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

Jomnyckaercs ¢ paspenieHus aupekropa MHcTuTyTa M AOCpoYHas clada 3adeTa C 3aluChio
Pe3yJIbTaTOB B 3K3aMEHAIlMOHHBIH JIUCT.

WMHBanuapl ¥ JuLa C OrPaHUYCHHBIMU BO3MOXKHOCTSIMHM 3J0POBbsI MOTYT C/IaBaTh 3aueThl B
CPOKH, YCTaHOBJICHHbIE MHAWBHUIYaJbHBIM Y4€OHBIM IIaHOM. VHBaMuIbl U JMIIA ¢ OTpaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pPOBbsl, UMEIOIINE HApPYIIECHUsI ONOPHO-IABUraTENILHOTO allapara, JOMYyCKatoTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIIPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAOIIUX.

[Tponienypa mpoBeneHUS MPOMEKYTOUHOM aTTeCTalluu Uil OCOOBIX CIIyyaeB H3JIOXKEHa B
«[TonoxeHnn o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOUHON aTTecTaluy 00ydaromuxcs mo
OIIOIl GakanaBpuara, crnenuanutera u Maructpatype» PI'BOY BO HOxHo-Ypanbckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHbBIE CPEJICTBA Kox u naumenosanue
TumnoBble KOHTpPOJIbHBIE 3aJaHuss U (WJIU) UHBIE MaTepualbl, WHJUKaTOpa
HEoOXO0UMbIE /Ul OLEHKU 3HAHWM, YMEHHH, HAaBBIKOB U (MJIM) OIbITa KOMIIETEHIIUN
JIeSITENLHOCTH, XapaKTEPUIYIOLIUX c(hOpPMUPOBAHHOCTH
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KOMITETCHIIMI B TIPOIECCE OCBOCHMS TUCITUTUTMHBI

1. OcHOBHBIE 3aKOHBI XUMUHU.

DOKBUBAJICHT JIEMEHTOB. 3aKOH SKBHUBAJICHTOB.

OKBUBAJIEHTHI IPOCTHIX U CIOXKHBIX BELIECTB.

CoBpeMeHHas Teopusi CTPOSHHS aToMa.
[Topsiok cocTaBieHus! IEKTPOHHBIX Gopmyit. [Ipumepsi.
Pacnipenenenue 1eKTPOHOB 10 SHEPTeTUUECKUM sTUCHKaM.
OHeprus MOHU3ALKHU U 3JIEKTPOOTPULIATENILHOCTD. MI3MeHeHne ux
B nepuoauueckoit cucreme . 1. Menpaeneena.

8. CKOpOCTh XMMHYECKUX peaKInil. 3aKOH JEeHCTBYIOLIUX Macc.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIUU OT TEMIIEpPaTyphl.

10. Xumuueckoe paBHoBecue. Koncranra pasnoBecus. [Ipunnumn Jle—
[Tarensbe.

11. 1-3akoH TEpMOAMHAMUKH.
ypaBHeHus. 3akoH ['ecca.

12. 2-3akoH TepMmoamHaMuKH. OHeprusi [uO6ca. Hampasienue
MPOTEKaHHUS MTPOLIECCOB.

13. XapakTepucTrKa MOJSPHON M HEMOJSIPHON KOBAJICHTHOW CBSI3H.
[TpuBecTu npumepsl.

14. JlonopHo-akiienTopHas cBsi3b. [Ipumepsi.

15. Bonopoanas cBsizb. [Ipumepsl.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoObl BbIpaKeHHsI KOHLIEHTPAIMKU PACTBOPOB.

18. PactBopsl HeanekrponutoB. Juddysus. Ocmoc. 3akoH Bant—
I'odda.

19. JlaBnenue napa Haj pactBopamu. 3akoH Payns (1).

20. V3MeHeHue TemmepaTypbl KHUIIEHHUS U 3aMEp3aHus PacTBOPOB.
3akon Payins (2).

21. PactBopsl anekTponuToB. M30TOoHMUYECKUH KOADDUIUEHT.

22. Teopust 31EKTPOIUTUIECKON TUCCOLUALINH.

23. CryneHyarasi IMCCOLMALNs KUCIOT, OCHOBAaHUHN U COJIEH.

24. Crenenbp puccouuanuu. @OakTopbl, BIMAIOIIME Ha CTENEHb
JUCCOLIMALINY.

25. lonnoe npousseaenue Boasl. PH cpeasl. THaukaTopsl.

26. Bo3MmosHBbIe ciny4yau rufponnsa cosne. I[Ipumepsr.

27. OKUCIUTETBHO-BOCCTAHOBUTENbHBIE peakMu. [IpumMepsl.

28. AmdoTepHOCTb.

29. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA JJIEMEHTOB U HX
nonoxkenue B cucreme JI.M. MenneneeBa. OCHOBHBIC OKHUCIIUTEIIH U
BOCCTaHOBUTEIIH.

30. DnexTpoAHbIN NOTEHIUA. BOTOPOAHBIN 3JIEKTPOI.

31. HopmanbHble 537€KTpoJHBIE NOTEHUUANBl. Psn HanpskeHUM
METAaJIJIOB.

32. 'anpBannueckuit anement. [Ipumepsi.

33. B/1C ransBannueckoro snementa. @opmynna HepHcera.

34. DneKTposn3 pacTBOPOB U paciiaBoB. 3akoH Dapanes.

35. Ilpomecchl, MpPOTEKAKOIIKAE IPHU DJIEKTPOJIU3E C PACTBOPHUMBIM
aHozioM. OGIacTH MPUMEHEHHS SIEKTPOIIH3a.

36. AKKyMyasTOpBL. THIIBI aKKYMYJITOPOB.

37. Ilponecchl, MPOTEKAOUIME MPU Pa3pAIKe U 3apsJKe CBUHLIOBOTO
aKKyMYJIATODA.

38. O6ume XuMHYECKHe CBOMCTBAa METAJIIIOB.

Nowvbkwbd

OHtanbnus. TepMOXMMHUYECKHE

na-1.0IIK-1
Hcnons3yet
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCHUTUIUH JJIs
pelieHus
CTaHAApTHBIX 33724 B
COOTBETCTBHH C
HaIPaBJIECHHOCTHIO
npodeccuoHanbHOM
NeSATEeTbHOCTH
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39. BzaumoielicTBYE METAJLIOB C KUCJIOTaAMHU.

40. AzotHas kuciota. OcoOeHHOCTH B3aMMOJICHCTBHS ¢ METaJLIaMHU.
41. Metoapl olydyeHHUs] METAIIOB U3 pyA. IIpuMepbl coBpeMeHHBIX
CIOCO0OO0B MOJIYYEHUSI METAJIIOB.

42. KommiekcHbie coenunenus. [Ipumepbl. BHelHss 1 BHYTpEHHSS
ceprl. KommuekcooOpa3oBarenb. 3aps] KOMIUIEKCHOTO —HOHA.
Koopaunanmonnoe uncio. Jiuranasr.

43. Ilonumepsl. PU3KKO - MEXaHUUYECKUE CBOMCTBA NoauMepoB. Tpu
COCTOSTHUSI: CTEKJI000pa3Hoe, BEICOKOAIACTUYHOE, BA3KO—TEKyuee.
44. Tlonumepsl. [Ipupoausie u cunreTnueckue nonumepsl. CocTas
noiauMepoB. 3BeHo. Llens. Crenens nonumepuszanuu. [Ipumepsi.

45. Ilnactmaccel. CocraB, IOJy4yeHUE, CBOWMCTBA M IPUMEHEHUE.
[Ipumepsbil.

46. ITomumepsl. CocoObI MOTYYEHUS TTOJTUMEPOB.

47. Bunpl kayuykoB. [IpumMepsl, cBoMcTBa, MPUMEHEHHE.

48. Tlonwstunen. IlomuxnopBunuin. Ilomyuenue, cBoiicTBa u
PUMEHEHUE.

49. IomurerpadropatmieH. [lonydeHue, CBONCTBA 1 MPUMEHECHHE.
50. CuHTeTHYecKHe BOJIOKHA, KiaccuuKkamms, oOIIUe CBOKMCTBA,
MoJIyueHue, IpUMEHEHHE.

51. Kopposust meraminoB. MexaHHU3M KOPPO3UOHHBIX IPOIIECCOB.
[Tpumepsr.

52. AtmMocdepHas KOppo3usi.

53. MeTobl 3alIUTH METAJUIOB OT KOPPO3HUHU.

54. Koppo3uOHHBIE MPOLECCHl, NPOTEKAIOLIME MpU HaPYILIEHUU
METAJITMYECKUX MOKPBITHIA.

[IIkasia 1 KpUTEPUH OLIEHUBAHUS OTBETA 00YYaIOUIerocs MPeACTaBIEHbI B Ta0JIULIE.

HIxkana

Kpurepun onenuBanus

O11eHKa «3aU4TEHO»

3HaHME  NPOTPaMMHOIO  MaTepuana,  yCBOCHHE  OCHOBHOM U
JIOTIOJIHUTEIIbHOMN JIUTEpaTypsl, PEKOMEHI0BaHHOU IpOrpaMMon
JUCLUIUIMHBL, TPAaBUJIBHOE pPELICHHE HHXKEHEpHOM 3aJauM (JOIycKaeTcs
HaJIMYMe MaJO3HAYUTENbHBIX OIIMOOK MJIM HEJAOCTaTOYHO IIOJIHOE
PaCKpBITHE COJEp KaHUE BOIIPOCA WIIM IOIPEIIHOCTh HENPUHIUIINAAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1leHKaA «HE 3aYTEHO)

npoOensl B 3HAHMSIX  OCHOBHOIO  MPOTPAaMMHOTO  Marepuala,
MPUHIIUITAATEHBIE OIMTUOKHU TIPH OTBETE HA BOIIPOCHI.
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JUCT PETUCTPAIIMA U3MEHEHUM

Howmep
U3MCHC-HU

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-HBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IMoamnuce

Pacmmdporka moamucu

JlaTa BHECceHUs
NU3MCHCHUSA




