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O6cyxneHa Ha 3acenanuu kagenpsl  BDO:

ITporokon ot 17.05.2023r. Ne 9

OO6cy>keHa Ha 3aceJaHM1 METOAMYECKOH KOMUCCUM MHCTUTYTA!
[Iporokon ot 25.05.2023r. Ne9

r. CBOOOIHBII
2023 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

Ipencenarens MK PHC

2024 r.

Pabouas nporpamMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st
ucnoiaHeHus B 2024-2025 yueOHOM Tonqy Ha 3aceqaHuy Kadeapbl

AMWXKT
IIporokon or 2024r1. Ne
3aB. kadenpoii [3t06a T.H.
Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay
IMpencenarens MK PHC

2025 r.

Pabouas nporpamMmMa rnepecMoTpeHa, 00CykIeHa U of1o0peHa st
ucnoinHeHus B 2025-2026 yueOHOM Tony Ha 3aceqaHuy Kadeapbl

AMIDKT
IIporokon or 2025r. Ne
3aB. xadenpoit [3r06a T.H.
Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay
[Ipencenarens MK PHC

2026.

Pabouas nmporpaMMa mepecMoTpeHa, 00CcyKJIeHa 1 000peHa JIIst
ucnoaaenus B 2026-2027 yueOHoM roay Ha 3aceJaHny Kabeapbl

AMWXKT
[Iporokon or 2026 . Ne
3aB. kadenpoii [3r06a T.H.
Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay
IIpencenarens MK PHC

2027 r.

Pabouas mporpamMma mepecMoTpeHa, o0cyskaeHa M 000peHa JuIs

ucnoaHeHus B 2027-2028 yueOHoM roay Ha 3aceqaHny Kaheapol
AMIXKT

[Iporokon or 2027r. Ne
3aB. kadenpoii J[3r06a T.H.



Pabouas mporpaMMa JUCIUIUIAHBL X MU

paspaborana B coorBeTcTBHH ¢ PT'OC, yTBEpkKICHHBIM IIpHKa3oM MUHHCTEPCTBA 00pa3oBaHus 1 Hayku Poccuiickoii
Oenepanun ot 11.08.2020 Ne 935

Keamu¢ukarus HHKEeHep

®dopma obydeHus 3a04Has

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mmas TpyI0eMKOCTh 43ET

Yacos 1o yueOHOMY ILIaHy 144 Bunap! kKoHTpOns Ha Kypcax:
B TOM YHCJIE: 9K3aMeHsl (kype) 1
KOHTaKTHasi paboTa 12 KOHTPONBHEIX padoT 1 kypc (1)
caMoCTOsITeNbHast paboTa 123
9acoB Ha KOHTPOINb 9

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

K 1
P Hroro
Bun 3anstuit VII | PII
Jlexun 4 4 4 4
JlabopaTopHbie 4 4 4 4
IIpakruueckue 4 4 4 4
B tom uncne 10 (10 |10 |10
WHT.
Uroro ayn. 12 112 |12 |12
KonrakrHas 12 (12 |12 |12
pabora
Cawm. pabora 123 (123 | 123 | 123
Yacel Ha 9 9 9 9
KOHTPOJTb
Uroro 144 |1 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1| OcHOBHBIC TOHATHS XUMHH, CTEXHOMETpHUYECKIe 3aKoHbI. KinaccnukanonHsle npu3Haky BemecTs. HomeHkIaTypa
HEOpraHWYeCcKUX coemHeHni. KBaHTOBO-MexaHndeckas Mojienb aroMa. llepu-oquueckuil 3akoH, nepuoanyeckas
cucrema JI.M1. MenneneeBa. Xumuueckas cBsi3b. KOHIEHCUPOBaHHOE COCTOSIHUE BelecTB. OCHOBBI TEPMOXHMHUH.
TepmonmHamMudeckre GYHKIMH U pacdeTsl. OCHOBBI KWHETHKA. TepMOTMHAMHIYECKOE U KHHETHIECKOE PABHOBECHE.
OO6pa3oBaHKe U CBOHCTBA PacTBOPOB. OCHOBBI AIEKTPOXUMHUH. DIEKTPOXUMHUIECKHE cucTeMsl. Koppos3us, MeToxs!
3aIIUTBI OT KOPPO3HU.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Kon nucuuiinger: | B1.0.06

2.1 | TpeGoBaHus K NpeiBapuTeIbHOI NOATOTOBKE 00y4al0LIerocs:

2.1.1| Cornacuo OINOII He Tpedyercst

2.2 | JucuUMIUIMHBI U IPAKTHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOI TUCHUTLINHBI (MOIYJIs1) HEOOXOAUMO KaK
npeiIecTBYIOLIee:

2.2.1 CTpOI/ITCJ'lBHaSI MCXaHHUKa U MCTAJNIMICCKUC KOHCTPYKIIUH HO)IT;éMHO-TpaHCHOpTHBIX, CTPOUTCIIbHBIX, JOPOXHBIX CPCIACTB
1 000pyIOBaHHS

2.2.2 | TepmoarHaMUKa U TEILIONEpeaada

3. HIEPEYEHb IVIAHAUPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUS OBPA30OBATEJIbBHOU ITPOI'PAMMABbI

OIIK-1: CniocodeH cTaBUThL U peliaTh HHKEHEPHbIC H HAYYHO-TEXHHYECKHUeE 3a1a4H B cepe cBoeil npodeccuoHaIbLHOI
JAesITeJJbHOCTH M HOBBIX MEKIHCIUILIMHAPHBIX HANIPABJICHHUI ¢ HCNOJIb30BAHUEM €CTeCTBEHHOHAYYHBIX, MATeMATHYECKUX U
TEeXHOJOTHYECKHX MOJieJIeii;

3HaTh:

MeToabl TOCTAaHOBKY M PEeIICHHUs WH)KEHEPHBIX 1 HAYYHO-TEXHUUECKUX 3afay B cepe cBoel mpodecCHOHaTbHON AeITeIbHOCTH 1
HOBBIX MEKTUCIUIUTMHAPHBIX HAMPABICHUH C UCIIONIBb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMATHUECKUX U TEXHOJIOTHIECKIX
MOJEICH.

YMmeTh:

Hcnonb30BaTh METONBI PEIICHUST HHXKCHEPHBIX W HAYYHO-TEXHHYESCKUX 3a/1a4 B cepe cBoel MpodheCCHOHATBHON AEATEIIEHOCTH U
HOBBIX MEX/IMCIUIUIMHAPHBIX HANPaBJICHUH C UCIIOIH30BAHNEM €CTECTBEHHOHAYYHbIX, MATEMATUYECKUX U TEXHOJOTMUECKIX
MozeJIei.

Baanernb:

MeToaukoit PpeIICHNA UHKCHECPHBIX U HAYYHO-TEXHNYCCKUX 3a/1a4 B C(bepe CBOCH HpO(i)@CCHOHaJILHOI;‘I JCATCIbHOCTU U HOBBIX
MCKIUCTUITIMHAPHBIX HaHpaBJ’ICHI/Iﬁ C UCITIOJIb30BAHUEM €CTCCTBCHHOHAYYHBIX, MATEMATUYCCKUX U TCXHOJIOI'MYCCKUX MOJIETIEH.

4. CONEP)KAHME JUCHUIIIMHBI (MOAYJIST), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JIEJIAM) C YKABAHUEM
OTBEJAEHHOI'O HA HUX KOIMYECTBA AKAJEMHUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHUHA

Kon HaumeHoBaHue pa3je/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos JlurepaTtypa IIpumeuyanne
3aHATHSA 3aHATHA/ / Kypce 1010 PaKT.

Pa3znen 1. neKIUOHHBIE 3aHATHS

1.1 OCHOBHBIE TTOHATHS XUMUH, 1 2 OIIK-1 JI1.1J12.1J13. 2 aKTHUBHOE
CTEXHOMETPHUYCCKUE 3aKOHBI. 1 CITyIIaHue
KiraccudukanmoHnblie mpu3HaKH 21

BewecTB. Homenknarypa
HEOpraHWYeCKuX coequHeHnil. KBanToBo-
MeXaHu4ecKast Mojeab aroma.  /JIex/

1.2 OcHoBbI TepMOXUMHHU. OCHOBBI 1 2 OIIK-1 JI1.1J12.1J13. 0
KUHETHUKH. TepMOAMHAMUYECKOE U 1
KWHETU4eckoe paBHoBecue. OOpa3oBaHue 21

U cBoiicTBa pacTBOPOB. OCHOBBI
INEKTPOXUMHHU. DIEKTPOXUMUIECKUE
cucreMbl. Koppo3usi, MeTo/IbI 3aIUTHI OT
xoppo3uu. /JIex/

Pa3nes 2. npakTHYecKue 3aHATHUS

2.1 ITepuoanueckuii 3aKoH, NepHOANYECKas 1 2 OIIK-1 JIT.1JI2.1J13. 2 PaGora B
cucrema J[.11. Menneneesa. /TIp/ 1 MaJIBIX TPYyTIIax
€|
2.2 TepmoanHamuyeckue QyHKUNUU U 1 2 OIlIK-1 JI1.1J12.1J13. 2 pabota B
pacuetsl. /TIp/ 1 MaJIbIX IPyIIax

€]




Paznen 3. naGopaTopHbie paGoThI
3.1 Xumnueckas cBs3b. /J1ab/ 1 2 OIlIK-1 JI1.1J12.1J13. 2 PaGora B
1 MaJbIX TPpyIIax
31
3.2 KonnencupoBanHoe coCTOsIHHE 1 2 OIIK-1 JI1.1J12.1J13. 2 Pa6ora B
Bemects. /J1a6/ 1 MaJIBIX TPYIIIax
31
Pa3nen 4. camocrosiTeibHAsA padoTa
4.1 N3ydenue TeopeTHUeCKoro MaTepuaa mno 1 63 OIIK-1 JIT.1JI2.1J13. 0
y4eOHON B y4eOHO-METOAMICCKON 1
mureparype /Cp/ 21
4.2 IToaroroska k 1a00paTOPHBIM,K 3aIIUTE 1 12 OIIK-1 JI1.1J12.1J13. 0
nabopaTtopHbIx padot. /Cp/ 1
31
4.3 BrimonHeHue U oopmiteHue 1 28 0
KOHTPOJNBHOU pabotsl /Cp/
4.4 Iloaroroska k IpOMeEXyTOUHOMY 1 4 OIIK-1 JI1.1J12.1J13. 0
tectupoBanuto /Cp/ 1
31
4.5 IMonroroBka k sx3ameny /Cp/ 1 16 OIIK-1 JI1.1J12.1J13. 0
1
31
Paznen 5. Kourpoasn
5.1 Ox3ameH /Dx3aMen/ 1 9 OIlIK-1 JI1.1J12.1J13. 0
1
€)!

5. OHEHOYHBIE MATEPHAJIBI JJ151 TPOBEJEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3MmeleHsl B MNPUJIOKEHUH

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas 1uTepaTypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /151 OCBOCHUS JMCHUIIIMHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3nmarenscTBO, TON

JI1.1 [Boctpuxosa H. M., Xumus: yaebHoe ocodne Kpacrosipck: COY, 2016,
Koponesa I. A. http://biblioclub.ru/index.php?
page=book&id=497755
6.1.2. IlepedyeHb TOMOJIHUTEIbHOM JIUTEPATYPbI, HEOOXOTUMOI /151 OCBOCHHS TUCIUILTHHBI (MOLYJI5)
ABTOpBI, COCTaBUTEIH 3arnaBue W3znarenbcTBO, rox
JI2.1 | dsa6m0 O. B., Opranudeckas XuMus: yaeOHoe rmocobue Pocros-na-Jlony|Taranpor:

I'ynesckas A. B.,
Ioxapckuii A. .,
@unatoBa E. A.

WznarensctBo FOxHOTrO
(eneparbHOTO YHUBEPCHTETA,
2017,
http://biblioclub.ru/index.php?
page=book&id=499919

6.1.3. IlepeyeHb y4eOHO-METOAUYECKOI0 00ecIeYeHH s /ISl CAMOCTOSITE/IbHOI PadoThl 00y4YaromuXxcs M0 JHCHHUILINHE

(Mony110)

ABTOpBI, COCTaBUTEIH

3arnaBue

WznarenscTBO, roj

JI3.1

Byrepko JI. H.,
Koxxyxosa T. 1O.,
Cupuxk C. M.

OO1m1as1 ¥ HeopraHUyeckasi XUMUSL: TPAKTUKYM

Kemeposo: Kemeposckuit
roCyapCTBEHHBIN
yHuBepcureT, 2018,
http://biblioclub.ru/index.php?
page=book&id=571444

6.2. Ilepeuens pecypcoB HuHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOIUMBIX /151 OCBOEHMS

JUCIHUTTAHBI (MOTYJI5)

€|

Yuusepcurerckas ouomuoreka ONLINE

http://www.biblioclub.ru/

6.3 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOIMH, HCIIOIb3YeMbIX NIPH OCYLIECTBJICHMH 00pa30BaTeIbHOIO NpoLuecca no
AUCHUIIIIMHE (MOLYJII0), BKJII0Yasl lepedyeHb MPOrpaMMHOro odecnedeHusi 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(mpu Heo0X0AMMOCTH)

6.3.1 I[lepeyeHs NporpaMMHOro odecrevdeHust




Free Conference Call (cBoGomHast auiieH3us)

Microsoft Windows Professional 7, muiy. 49684789

Microsoft Windows Professional 10, iui. 69690162

Microsoft Office Professional plus 2013, mui. 63818628

Microsoft Office standard 2016, nur. 68129635

AnTusupyc Kaspersky Endpoint Security nns 6uzneca — Paciunpennsiit Russian Edition - AHTHBUpYCHas 3anTa, KOHTPAKT
469 IBI'VIIC

6.3.2 Ilepeyenb HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM

Koncynsrantlltoc - http://www.consultant.ru

I'apanr - http://www.garant.ru

7. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLTECCA IO JUCHUIIJIMHE (MO YJIIO)

Aynuropus Hasuauenue OcHarexnne
AMUNXKT JIEKIIMOHHAs Ay TUTOPUS Kommuiexr me6enn, cToi [Uis IpernogaBaTeis,
Aynuropust xommbioTep (komrurekr) Intel core i7 16gb ; HDD-500gb; wi-Fi; LAN,
Ne200 MyJIbTUMEAUNHBIN IPOrpaMMHO-aNIapaTHbIA KOMILJIEKC B KOMILIEKTE

( xamepa BueokoHpepeHI cBsi3u AVAVA; nntepakrunas gjocka SMART
Notebook ; npoexrop SMART Notebook; yueOnast gocka

JBYXCTBOpYATasl.
AMUXKT MOMEIIIEHUE JIsl CAMOCTOSTENBHON paboThI Kommekr yueOHoit Mmebenu. KommnbroTeps
Aynmutopust | oOydaronmxcs
Ne208
AMUXKT, Kabuner xumuu Kommexr meGenu, pa3gaToYHbId MaTepuall peakTUBBI, HHAUKATOPHI,
ayAUTOpHs XUMHYECKasl OCy/1a, KOJUICKIINY MaTePUaIoB, TIAKaThI, TAOIHIIBL,
Ne 304 (2) ydaeOHas JIuTepaTypa.
Texumueckue cpencTBa 00ydeHHs: IPOEKTOP, SKPaH, HOYyTOyK
NIePEHOCHOU

O06opyznoBaHHe: BEChl TEXHHUYECKHE, CIIMPTOBKY, IINATEIN
MEeTaJUTHYeCKIe, ITATUBBI LIS TPOOUPOK IIIACTMACCOBBIE, AEPKATEIIH
JUISL TPOOUPOK, JIOTKH ISl PEaKTUBOB A€PEBSIHHBIE,

MHKPOCKOII, aHATUTHYECKIE BEChI, QUIBTPHI.

8. METOAUYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIIUXCA 110 OCBOEHHWIO TUCITUITJIMHBI (MO YJIA)

Jlns IpoyKTUBHOrO U3y4€HHs AUCIUILTHHBL U YCIIEITHOTO MPOXOXKACHHS TIPOMEKYTOUHOH aTTECTAIIMU CTYJEHTY PEKOMEHTyEeTCs:
1) B camom Hagane y4eOHOro Kypca HO3HAKOMHTECS CO CIEAYIONMEeH YIeOHO-METOIMYECKOI TOKyMEHTaIHeH:
- pabouas mporpaMma AUCIHUILINHEI,
- IepeyueHb 3HaHUIl, YMEHUIl U HaBBIKOB, KOTOPBIMU CTYJEHT JIOJKEH BIAJETh;
- TEeMaTHYECKIUE TUTaHbI JICKINH, IPaKTHIECKIX;
- KOHTPOJIbHBIE MEPOIPHSATHS;
- CHMCOK OCHOBHOM U JIOMONHUTENBHOI TUTEPATypBl, a TAKKE MEKTPOHHBIX PECYPCOB;
- IepeYeHb BOIPOCOB AJIsl MOATOTOBKU K IPOMEXKYTOYHON aTTECTALNH.
2) B Hauane oOydeHns BO3MOXKHO TIIATEIbHEE CITIAHUPOBATh BPEMs, OTBOJMMOE HAa KOHTAKTHYIO M CAMOCTOSATENIHFHYIO PaboTy 10
JUCIUIIIMHE, TIPEICTaBUTh 3TOT IUIaH B HATIIAHON (hopMe U B JalbHEIIIeM ero NpUIepKUBAThCS, He IOMYyCKask CPBIBOB Ipaduka
UHIUBUIyalbHON pabOThI B peaceccuoHHbli neprol. IIpenebpexenne 3TUM MyHKTOM NPUBOAUT K MIEPEyTOMIIEHHIO H PE3KOMY
CHIDKEHUIO KaueCTBa yCBOCHHS YIeOHOr0 MaTepHaa.
3) M3y4uTh CIMCOK PEKOMEHIOBAaHHON OCHOBHOH M JIOMOIHUTENBHOM INTepaTypsl H yOSAUTHCA B €€ HAUINYUH B OyMaXKHOM HIIH
3NIeKTpOHHOM Buie. HeoOX0aMo HMETh «I101 pyKOi» CIelHanbHble X YHUBEPCAIbHbIE CIOBAPH U SHIUKIONEIUH, IS TOr0, YTOOBI
HOCTOSIHHO YTOYHSTH 3HAUCHUS HCIOIb3yEMbIX TEPMUHOB U TOHATHI. [lonp30BaHMe c10BapsIMU 1 CIPaBOYHHKAMH HEOOXOANMO
C/IeNnaTh MPUBBIYKOH. OIBIT ITOKa3BIBAET, YTO HEYIOBIETBOPUTEIEHOE YCBOCHHE MTPEMETa 3a9acTyI0 KOPEHHUTCS B HETOYHOM,
CMYTHOM HJIM HETIPaBIIBHOM IIOHUMAHHUH U yIIOTPEOIeHUN MOHATHITHOTO ammapara yueOHOH TUCIUILIHHEL
4) CornacoBarthb ¢ IperoaBaTesieM IIOr0TOBKY MaTepHaoB, NOMYUYEHHBIX B IIPOLIECCe KOHTAKTHOH paboThl, a TakkKe MOATOTOBKY U
BBITIOTHEHNE BCEX BH/IOB CAMOCTOATEIIFHON pabOTHI, HCXO N3 HHANBUIYAIBHEIX ToTpeOHOoCTel. [porecc n3ydeHns QUCIUIIIHHBL
HY’KHO IIOCTPOUTH C YUETOM CIIEYIOMNX BaXXHBIX MOMEHTOB:
-00Mb110i 00BEM TONONMHUTENBHBIX UICTOYHUKOB HH(POPMAIIUH;
-IMpoyaimii pa3dpoc Hay4dHbIX KOHLENIHUH, TOYEK 3pEHHsI © MHEHHI 110 BCEM BOIPOCaM COAEPKaHUS;
-3HAYUTENBHBIN 00bEM HOPMATHBHOI'O MaTepUala, MOUIeKAIIUA PACCMOTPEHHIO;
-CYIIECTBEHHO OTPaHUYEHHOE KOTMUECTBO YIE€OHBIX YacOB, OTBEICHHOE HA U3YUCHNUE TUCIUIIIHHBL.
5) [IpuctynaTh K U3y4€HHIO OTJEIbHBIX TEM B YCTaHOBICHHOM mopsiake. [Toryuns npencraBieHre 00 OCHOBHOM COAEP)KaHUU
TEMBI, HEOOXOMMO M3Y4IUTh MaTepHall C IOMOIIHI0 OCHOBHOM M TOMOMHHUTENFHON INTEpaTypsl. O0s3aTeNbHO CIIeAyeT 3auCHBaTh
BO3HUKIIIKE BOIIPOCHI, HA KOTOPBIE HE YAAIOCh OTBETHTH CAMOCTOSATEIIHHO.

[IpoBenenue yueOHOro mporecca MOXET OBITh OpraHu30BaHo ¢ ucnons3oBanueM DMOC yHuBepcuTeTa U B HUPPOBOIi cpeze
(TpymIBl B COLMANBHBIX CETSIX, SIEKTPOHHAS [10YTa, BUACOCBA3b U Jp. IIaThopMbl). YdueOHble 3anATHs ¢ npumeHeHrem JOT
MPOXOIAT B COOTBETCTBHH C YTBEP)KICHHBIM paciicaHneM. TeKyIii KOHTPOIb ¥ IPOMEKYTOTHAs aTTECTAINS 00yJarOIIHXCs




npoBoautcs ¢ npumenenuem JOT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Cnennanbaocts 23.05.01 HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

Cnennanu3zanus: IloxbeMHO-TpaHCIIOPTHBIC, CTPOMTEJBHbIC, JOPOKHbIE CPEACTBA
U o0opy/i0BaHue

JucounianHa: XuMus

®opmupyemMble KOMNETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPHUEB M HIKAJ OLHCeHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OLIEHKH KOMIIETCHLIUN Pe3yNbTaTOB 00y4EHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS

IToporoselii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bbicokuii ypoBeHb

HE HUXKE ITOPOTOBOT0

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii
YPOBEHb
pe3ynbTaTta
06vieHus

XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH
KOMIIETCHIIUH

IIIxana orneHUBaHUS

DK3aMeH WM 3a4eT C
OILICHKOM

Huskwmit
YpOBEHB

OO0yuarommuiics:

-00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTENBHBIX 3aHSATHH 110 COOTBETCTBYIOIIECH TUCIUIUINHE.

HeynosierBopuTensHo

[Hoporossiii
YPOBEHB

OO0yuarommuiics:

-00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B
00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH
po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX
IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit
MPOTPAMMOM JUCITUTLTUHEI;

-JIOIYCTUJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBHIIIOJHCHUU
3aJaHUH M0 y4eOHO-IIPOrpaMMHOMY MaTepUaITy, HO 00JIaacT
HEOOXOIUMBIMHU 3HAHUSMHU U UX YCTPAHESHUS IO PYKOBOJICTBOM
MIPEeToIaBaTesl.

YI[OBJ'ICTBOPI/ITGHLHO

IloBEIIIEHHBIN
YpOBEHB

OO6yuarommuiics:

- OOHApPYKWIT MTOJTHOE 3HAHKE Y4EeOHO-TIPOTPAMMHOTO MaTepHalIa;
-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;
-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii
[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO
Marepuana;

-CITI0OCOOCH K CaMOCTOSITETIbHOMY ITOTIOJTHEHHIO 3HaHUI 10 yueOHO-
MPOTPaMMHOMY MaTepHaTy U OOHOBICHUIO B XOJI¢ JabHEHIIeH
y4ueOHOI pabOTH M MPOGECCHOHATBHON eI TeTFHOCTH.

Xopo1io




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




1. Ilepoie Momenu crpoeHusi aroma. COBpEMEHHOE TPEACTABICHHE O CTPOCHHE aToMa |
OJIEMCHTApPHBIX YaCTUlIaX. I/ISOTOHI)I, 1/1306apb1.

2. KBanToBO-MexaHuueckass Mojiens atoma. J[BoiicTBeHHast mpupoja 3nekTpoHa. KBaHTOBEIe uucia.
Artomuble snekTponHblie opoutany. [Ipunnun [Maynu. [Ipasuno ['yraa.

3. CrpoeHre MHOTORJIEKTPOHHBIX aToMOB. [IpaBuia W MOpsIOK 3alONHEHHS aTOMHBIX OpOuTanei
anextpoHamu. [Ipasuno Kneukosckoro

4. [lepuoauueckas cuctema .M. MenaeneeBa. ®uznyeckuil cMbICI NEpUOIOB U rpymi. V3meHenue
CBOICTB 3JIEMEHTOB I10 IIEPHOIAM U TPYIIIIaM.

5. OKHCIHUTETTBHO-BOCCTAHOBUTENIBHBIC CBOWCTBA HEHTPalIbHBIX aTOMOB: METAJUIBI, HEMETAIbI,
HMHEPTHBIE 1eMeHThI. (DHEPIUs HOHN3alNH, CPOJCTBO K IEKTPOHY, SIIEKTPOOTPHLIATENFHOCTS).

6. V3meHeHne CBOWCTB aTOMOB 10 Tiepruoaam u rpymmam [1CD

7. ITonsiTHE XUMUYECKOE CBA3U U €€ XapaKTEPUCTUKH.

8. KoBanieHTHas CBSA3b MO METOAY BAJICHTHBIX CBSI3CH.

9. Bune! xoBaneHTHOH cBsA3U. [IpuMepsl U CBOKCTBA BELIECTB

10. HanpapnenHocTs koBasieHTHOW cBsizu ([ m - cBsi3u), TMOpHIM3alisd aTOMHBIX DJIEKTPOHHBIX
opbuTaineii, GopMbI MOJIEKYI

11. Honnas cBs3b. [Ipumeps! U cBOICTBA BEIECTB.

12. IIpupoga xumuueckoll CBSI3M B KOMIUIEKCHBIX coenuHeHusx. CTIpykTypa M CBOICTBa
KOMIUTEKCHBIX COCTMHEHHH.

13. BonoponHnas cBsi3b

14. BannepBaanbCOBBI CHIIBI

15. ArperaTHO€ COCTOSIHHE BEILECTBA.

16. CpoiicTBa aMOP(HBIX U KPUCTATUTUYECKUX BEIICCTB

O06pazerr sK3aMEHAIMOHHOTO OnieTa

JlaTbHEBOCTOYHBIHN rOCyIapCTBEHHBIM YHUBEPCUTET ITyTEeH COOOIICHHUS

Kadempa
B®O
1 cemectp, 2023-2024

DK3aMeHaIMOHHBIN OmaeT Ne
Xumus
Crennansaocts 23.05.01 Hazemusie
TPAaHCIOPTHO-TEXHOJIOTHICCKUE
cpencTBa
Cnennanmzanuys: [ToasemHo-
TPaHCIOPTHBIC, CTPOUTEIIBHBIC,
JIOPOXKHEIE CPEJICTBA U 000PYIOBAHHE

YTBepxaaro» 3am
JupekTopa no YP
J3r00a T.H.
17.05.2023 1.

Bonpoc KsaHTOBO-MexaHHuYeckass MOJENb aToOMa.
Artomuble snextporHslie opoutany. [punnun [Maymu. [Ipasuno ['yapa. (OIIK-1)

I[BOfICTBeHHaH npupoja 9SJICKTPOHA. KBaHTOBBIE uMCIHA.

Bonpoc KoBanentHas cBs3b 10 MeToy BajleHTHBIX cBs3eil. (OIIK-1)

3amaua (3amanue) [lombepute aHOAHOE M KAaTOJHOE 3alllUTHOC IOKPBITHE JUISI JKeJie3a, MAarHUs, COCTaBBTE
SNIEKTPOHHBIE YpaBHEHMs paOOThl COCTAaBJICHHBIX TallbBAHWYECKUX TMap, YKKHTE aHOA M KaToA. YKaKHTE,
Ha3BaHus oOpasosasiuxcs semects (OITK-1)

IIpumeuanue. B

KaXXIOM

9K3aMCHAallUOHHOM ounere

JOJIKHBI MMPUCYTCTBOBATH

BOIIPOCHI,

CHOCOOCTBYIOMINX (POPMHUPOBAHHUIO ¥ 00YJAFOIIETOCS BCEX KOMICTEHIIHIA MO JAHHOW AUCITUTLTIHE.

3. TecToBble 3anaHusi. OueHKa MO pe3yJbTaTaM TeCTHPOBAHUS.

Bri6epute npaBrITbHBIA BapHAHT OTBETA.

YcnoBue 3agaHus:

HanbGonee BBIpaKCHHBIMH METAIIMYECKAMH CBOIMCTBAMHU SIBIISIETCS aTOM 3JIEMEHTa C KOHQHIypanuii

BAJICHTHBIX DJICKTPOHOB:

3ananue 2 (OIIK-1)

HpI/IBeHI/ITe B BOSpaCTaIOHICﬁ MOCJIEA0BATCIBHOCTU OKHCJICHHNA NOHOB HAa HUHEPTHOM aHOAC:

1.

2:
3:
4:

3amanue 3 (OIIK-1)
IIpuBenure cOOTBETCTBUE




MEXKIY CTCIICHBIO OKUCJICHUA a30Ta U COCAUHCHUEM B KOTOPOM OH 3Ty CTCIICHBb ITPOABIACT

+5

+3

-3

+4

[TonmHBINA KOMIICKT TECTOBBIX 3aJlaHHi B KOpropaTtuBHOU TecToBoi obomouke ACT pasmerieH Ha cepBepe
YUT JABI'VIIC, a taxxe Ha calite YHuBepcutera B pasaene CHO JIBI'VIIC (oOpa3oBarenbHast cpeia B JIMYHOM
KaOMHEeTE MPETIo1aBaTeNs ).
CooTBeTCTBHE MEXIy OalbHOH CHCTEMOW W CHCTEMOW OIICHWBaHHSA II0 pe3ylIbTaTaM TeCTUPOBAHUS
YCTaHABIMBAETCS TTOCPEACTBOM CIICAYIOIIEH TaOIHIIbT:

OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YUCHUS 00yJeHUs
OO0yuarommuiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskwuit ypoens

74 — 61 Gamnos

«y[[OBJ'IeTBOpI/ITeJ'H)HO»

IToporosslit ypoBeHb

84 — 75 Gamnos

«Xopo1o»

IloBbllIEHHBIN YPOBEHb

100 — 85 6annos

«OTInYHO»

Bricokuii ypoBeHb

4. Ouenka orBera o0y4daloLlerocsi Ha BONPOCHI, 3aJady (3aJlaHMe) 3JK3aMEHALMOHHOro OuJjera,
3ayeTa, KypCOBOIo NPOeKTHPOBAHUS.

OHGHKa OTBCTa o6yqa10mer005{ Ha BOIIPOCHI, 3a1a1y (3a;[aHHe) 9K3aMCHAIIMOHHOI'O 6I/IJ'I€Ta, 3a4cTa

DJIeMEHTEI OLCHHUBAHUA

Coaepmaﬂne HIKaJIbl OCHUBAaHUS

HeynosnerBoputenbH | YI0BIETBOPUTEID Xopor1o OTminyHO
He 3aureno 3a4yTeHo 3a4yTeHo 3a4TeHo
CootBerctBHe 0TBeTOB | IlomHOE 3HaYNTEIIBHBIC Hesnaunrenpanie [TomHoE
(hopMympoBKaM HECOOTBETCTBHE 110 MIOTPEITHOCTH. TTOTPEIIHOCTH. COOTBETCTBHE.
BOMIPOCOB (334aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, [HomHoe 3HaYNTENEHOE HesnauntensHoe CooTBeTcTBHE
MOCJICAOBATEIbHOCTh U | HECOOTBETCTBUE HECOOTBETCTBHUE HECOOTBETCTBHUE KPUTEPHIO TTPHU
JIOTHKA OTBETA. YMEHUE | KPUTEPHIO. KpUTEPHIO. KpUTEPHIO. OTBETE Ha BCE

YETKO, MIOHSATHO, BOTIPOCHI.
IPaMOTHO M CBOOOTHO
H3J1araTh CBOU MBICITH
3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HwmeroT mecto Hmerot mecTo ITomHoE
MIPaBOBBIX JOKYMCHTOB | HOPMAaTHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBHE
U CIIELIHAIIbHOM MIpaBoOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPHUTEPHIO
JTUTEPaTyphI CIICLIMAIIbHOM (He3HaHME HE3HAHUE OTJCILHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI GoJpInel acT U3 | (eIMHUYHBIX) padOT | BOIPOCHI.

JIOKYMEHTOB U
crenuaJbHOM
JINTEpaTyphl 1O
Ha3BaHUIO,
COAEPIKAHUIO U
T.1.).

W3 YHUCIa
00s13aTeNbHON
JIUTEPATYPHIL.




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




