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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 coorBercTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
®Oenepanun ot 27.03.2018 Ne 218

Keamu¢ukarus HMH2KeHep nyTeil coo01eHns

®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: 9K3aMeHHI (Kype) 2
KOHTaKTHast paboTa 12
caMoCTOsITeNbHast paboTa 123
9acoB Ha KOHTPOINb 9

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

K 2
YPC Htoro
Bun zanstmit v PIl
Jlexmuu 4 4 4 4

JlabopaTopHbie 4 4 4 4

[Ipakruueckue 4 4 4 4

Uroro ayn. 12 (12 |12 |12
Konraxrnas 12 (12 |12 |12
pabota

Cawm. pabora 123 (123 | 123 [ 123
Yace! Ha 9 9 9 9
KOHTPOJIb

Hroro 144 | 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1| OcHOBHBIC TOHATHS XUMHH, CTEXHOMETpHUYECKIe 3aKoHbI. KinaccnukanonHsle npu3Haky BemecTs. HomeHkIaTypa
HEOpraHWYeCKHUX coelnHeHni. KBaHTOBO-MexaHnueckas Mozenb aroma. [lepuonnyeckuii 3akoH, nepuoguveckas cuctema
J.N. MenneneeBa. Xumudeckas cBs3b. KonneHcHpoBaHHOE COCTOsIHHE BellecTB. OCHOBBI TEPMOXHUMUH.
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: | b1.0.1.10

2.1 | TpeGoBaHus K NpeiBapuTeIbHOI NOATOTOBKE 00y4al0LIerocs:

2.1.1 | cormacuo OITOII He TpebyeTcs

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

2.2.1| TpancnopTHast 6e30IMacHOCTh

2.2.2 | Be3omacHOCTb KH3HEACATENHLHOCTH

2.2.3 | 'mapaBiuka U THUIPOJIOTUS

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS IO JUCHUIITIMHE (MOAVYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

OIIK-1: Ciocooen pemaTb HHXKCHEPHbIC 3a1aY4 B HpO(l)eCCHOHaJIbHOﬁ ACATECJIBbHOCTHA C HCITOJIB30BAHUEM METO/10B
€CTECTBEHHBIX HAYK, MATEMATHYCCKOI0 aHAJIN3a U MOJICJIUPOBAHUA

3HaTh:

OcHoOBHbIEe 0a30BbIE MOHITHS U METO/IbI MATEMATHYECKOI0 aHAIIN3a, aHAIMTUYECKOW IeOMETPUH U JIMHEHHOH anreOpsl,

T PepeHITHATBHOIO H HHTETPATBHOI0 HCYHUCIICHUS, IUCKPETHON MaTEMaTHKH, TCOPUU BEPOSTHOCTEH M MAaTEeMAaTHIECKOM
CTaTHCTHKH,

MIPUHIMIIBI peICHUs HHXKEHEPHBIX 33124 B TPO(eCCHOHATIBHOMN eI TeNbHOCTH C UCTIONB30BaHUEM METO/I0B MOAETUPOBAHMS;
METOJIBI U CIIOCOOBI M3MEPEHUH, BBIOOpA MaTEPUAJIOB

YMmeTh:

pelraTh NpUKIaJHbIe 331241 TPAHCIIOPTHOM M CTPOUTENBHON OTpaciiell YNCICHHBIMH METOAAMHY aHaIN3a, METOlaMH PEIICHNUS
nmuddepeHnnanbHbIX ypaBHEHHH, TOMCKa SKCTPEMYMOB;

UCTIONB30BaTh CPEACTBA U3MEPEHUIT IS pelIeHNs Npo(eCCHOHANBHBIX 3a1a4, IPUMEHSS METOIbI MOJCITHPOBAHUS,
MaTeMaTH4ECKOro aHaJIN3a, ECTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHbIE 3HAHUS

Baanernb:

HaBBIKAMH IIPIMEHCHUS METOJJOB €CTECTBEHHBIX HAayK, MATEMAaTHUCCKOTr0 aHAIN3a M MOJICITUPOBAHUS [UTS PEIICHUS HHKCHEPHBIX
3a7a4 B IpO(heCCHOHANBHOHN AeATeITLHOCTH;
HaBBIKAMH IPUMEHEHUS 3aKOHOB (DU3UKH B TIPAKTHYECKON e TEILHOCTH

4. COAEP KAHUE JUCHUIIJIMHBI (MOAY.JISA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0OB YUEBHBIX 3AHATHI

Kon HanmeHoBaHue pa3ienoB U TeM /BHJ Cemectp Komneren- Hnre
Yacos Jlutepartypa IIpumeuyanue
3aHATHUS 3aHATHA/ / Kype 10707 PaKT.

Paspnen 1. Jlekuun

1.1 OCHOBHBIC TIOHATHS XUMUH, 2 2 OIIK-1 JI1.1 0
CTEXMOMETPUYECKUE 3aKOHBI. JI1.2J12.1J13.
KnaccugukannoHHbIe TPH3HAKH 1J13.2
BemecTB. Homenknarypa 213253
HEOpraHMYECKNX coequHeHnH. /JIex/

1.2 OCHOBBI TEPMOXUMHH. 2 2 OIIK-1 JI1.1 0
TepmoanHamuyeckue QyHKUIUU U JI1.2J12.1J13.
pacuerbl. OCHOBBI KHHETHKH. 1J13.2
TepMoaMHAMUUYECKOE U KUHETUYECKOE 012233

paBHoBecue. /Jlex/

Pa3nen 2. JlaGopaTopHble padoThbl

2.1 OO6pa3oBaHue 1 CBOHCTBA 2 2 OIlIK-1 J1.1 0
pactBopoB. /J1a6/ JI1.2J12.1J13.
1J13.2

0102093




2.2 Koppo3usi, MeToab! 3a1MTHI OT 2 2 OIIK-1 JI1.1 0

xoppo3uu. /J1a6/ JI1.2J12.1J13.
1J13.2
213233
Paznen 3. IIpakTHueckne padoTsl
3.1 KBanToBO-MexaHHUYECKast MOJIEb ATOMA. 2 2 OIIK-1 JI1.1 0
[lepuoanueckuii 3aKoH, IEPUOANIECKAS JI1.2J12.1J13.
cucrema J[.U. MenneneeBa. Xumudeckas 1JI3.2
cBs13b. KoHnIeHCUpOBaHHOE COCTOSAHUE 012233
BemiectB. /Ip/
32 OCHOBBI JIEKTPOXUMUH. 2 2 OIlIK-1 J1.1 0
DeKTpoxuMuIeckie cucteMsl. /I1p/ JI1.2J12.1J13.
1J13.2
212233
Pa3nen 4. CamocrosiTesnibHas pagora
4.1 M3yueHue TeopeTHuecKoro Mmarepuana mno 2 66 OIlIK-1 J1.1 0
y4eOHOI 1 y4eOHO-MEeTOINIECKON JI1.2J12.1J13.
mureparype /Cp/ 1J13.2
213233
4.2 Brmonaenue u oopmiieHEEe 2 35 OIIK-1 J1.1 0
KOHTPOJIBLHOM paboTsl /Cp/ JI1.2J12.1J13.
1J13.2
213233
4.3 ITonroroBka K MpOMEXYTOUHOMY 2 10 OIIK-1 JI1.1 0
tectupoBanuio /Cp/ JI1.2J12.1J13.
1J13.2
213233
4.4 Ionroroeka k sx3ameny /Cp/ 2 12 OIIK-1 JI1.1 0
JI1.2J12.1J13.
1J13.2
213233
Paznen 5. Koutpoas
5.1 Ox3aMeH /Jk3ameH/ 2 9 OIIK-1 J1.1 0
JI1.2J12.1J13.
1J13.2
213233

5. OIEHOYHBIE MATEPHUAJIBI JIJI51 TPOBEJEHUSA TIPOMEKYTOUYHOM ATTECTAIIUA

Pa3MmelneHsbl B MNPUJIOKEHUH

6. YAEBHO-METOANYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MO YJIS)

6.1. Pexomenayemasi 1ureparypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /151 OCBOEHUS TMCUUIIUHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscTBo, rox
JI1.1 | Coxonos B.H., XuMHUS: Kype JeKUUH Exarepun0ypr: YpI'YIIC,
Ileuepckux E.I'., 2019,
Kurenes B.1. https://umczdt.ru/books/1306/2
63316/
JI1.2 | Jlapuuxuna H. 1., Omsnyeckas u koyutonHas Xumus. [Ipakrukym: yue6HOS Hosocubupck: HI'TY, 2019,
Kamnmosa A. B. nocodue https://e.lanbook.com/book/152
342
6.1.2. IlepeyeHb AONOTHUTEIBHOM JIHTEPATYPhI, HEOOXOAUMO¥ /15 OCBOCHHS JUCHHMILIMHBI (MOY.15)
ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOI
JI2.1 |Ha6m0 O.B., Opranuueckast XUMus: yaeOHoe ocobue Pocros-na-Zlony|Taranpor:
I'ynesckas A. B., UznarensctBo FOxHOrO
Ioxapckuii A. @., (denepanbHOro YHUBEPCUTETA,
®unarosa E. A. 2017,

http://biblioclub.ru/index.php?
page=book&id=499919

6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs /ISl CAMOCTOSITeIbHOI PadoThl 00y4yaromuxcs M0 JUCHMILINHE
(Mony.110)




ABTOpBI, COCTaBUTEIH 3arnaBue WznaTenscTBO, roj
JI3.1 |Byrepko JI. H,, OOmast 1 HeopraHMYecKast XUMHUS: IPAKTHKYM Kemeposo: Kemeposckuii
Koxyxosa T. 1O., roCyAapCTBEHHBIN

Cupuk C. M.

yHuBepcurer, 2018,
http://biblioclub.ru/index.php?
page=book&id=571444

JI3.2 | Manunosckas C.A.,
Mypowmuesa E.B.

Komnonanas xumust. OCHOBHBIE TOHATHS: Yuel. mocodue Xabaposck: ABI'YIIC, 2021,

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS

JUCIHUITAHBI (MOTYJI5)

D1 | YuuBepcurerckas ouonuoreka ONLINE

http://www.biblioclub.ru/

92 «M3gaTenscTBO JIaHbY

https://e.lanbook.com/

23 | «YMI XIT»

https://umczdt.ru/

6.3 IlepeyeHb HH(POPMALMOHHBIX T€XHOJIOTHii, HCIIOJb3yeMBbIX IPH OCYLIECTBJICHUH 00Pa30BaTe/ILHOIO Npolecca no
AUCHUIIINHE (MOLYJII0), BKJIIOYasl lepedyeHb MPOrpaMMHOro obecredeHusi 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(mpu HeoOX0AUMOCTH)

6.3.1 IlepeueHs NMpoOrpaMMHOro odecreveHust

Free Conference Call (cBoOOHAsI JTUIIEH3M)

Microsoft Windows Professional 7, muir. 49684789

Microsoft Windows Professional 10, aum. 69690162

Anrtusupyc Kaspersky Endpoint Security ms 6m3neca — Pacmmpennsiii Russian Edition - AHTHBHpYCHAs 3amuTa, KOHTPAKT
469 IBT'YIIC

6.3.2 [lepeuenb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Koncynsrantllntoc - http://www.consultant.ru

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

7. OMUCAHUE MATEPUAJTBHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLUECCA 110 JUCIUIIVIMHE (MO YJIIO)

Aynuropust Haznauenue OcHaleHue

AMIDKT JIEKLIMOHHAs ay IUTOPHS Komrurexr Meberny, cTol UIs IpenofaBaTes,

Aynuropust xommbroTep (komrurekr) Intel core i7 16gb ; HDD-500gb; wi-Fi; LAN,

Ne200 MYJIbTUMEIUIHBIA IPOrpaMMHO-aIIapaTHbIA KOMIUIEKC B KOMILIEKTE
( kamepa BumeokoHpepenir cBsa3u AVAVA; unrepakruBHas 1ocka SMART
Notebook ; mpoekrop SMART Notebook; yuednas qocka
JBYXCTBOpYATas.

AMUXKT MOMEIIEHUE [T CAMOCTOSTETIbHOW paboThI Kommnexr yue6noit mebenu. Kommnbrorepsl

Aymutopust | o0y4arommxcs

Ne208

AMIKT KaOMHET XUMHH Cron 1ab0opaTOPHBIHA C OCBEIMIEHHEM H AIIEKTPHIECKIMHU PO3ETKAMHU-6 IIT.,

Aynuropus CTOII TIperoaBaTelisi- | mIT., CTyn 2mT., Tadypet-141mT., mkad as

Ne304 XUMHYECKOH MOCYABI-21IT., 9KpaH-1mT., HOyTOyK Asus-653SX; intel core

i7; video Nvidia gtx 560; wi-Fi; LAN 8gb -1mT ;npoekrop EPSON -1mir.,
yuebOHas gocka TpéxcTBopyaras-11muT.

CreHapl-310T.

-pacTBOPUMOCTb COJIEM M OCHOBaHMI B BOJIE.

-IIEpUOAMUECKasl CUCTEMA XUMHUYeckuX demenToB [|.J1. Menneneesa
-OTHOCHUTEIBHBIE 3JIEKTPOOTPUIATEIFHOCTH IEMEHTOB.

-TIOPTPETHI YUEHbIX XUMHUKOB-101mT

3524 -nexunonnas ayauropusi: MiHTepakTuB-Has nocka PolyVision Walk-and-Talk WTL 1810, [Ipoekrop BENG, HOyTOYK; 3528, 3531 -
nabopaTopuy TS IPOBEAEHHS J1IabopaTOp-HEIX 3aHATHH IT0 XUMHH: BBITSDKKH, AHAIH3a-TOP (POTOMETPHIECKUI CUSTHBII MeXaHUIe-CKIX
npumeceit [PAH-152, Becer EK-400H, pH-metp MP 220K nmaGopaTophsiid, Y crpoiicTBo mycko3apsgaoe Rapid 160, Becer ananmurnaeckue BJI-
210, dorometp nepenocHoit KOK-5M, dotomerp porosnekrpuueckuii KOK-3-1, llIkad cymmmsHblit 1aboparopubiii SNOL, Dnekrpomikad
CHOVJI, Konnykromerp/conemep,[Ipubop pH-metp 213, Axkymynstop CMF 60, Bonsramnepmerp, Tepmomerp TJI-4, bapometp-anepous;
HEeo0X0AMMas CTEKISIHHAs TTOCYAa [UIsl 1ab0paTOPHBIX padoT (KOJObI, MPO-OMPKH, IUIMHIPEI, TUIETKH, OIOPETKH, Yamky [leTpu, mpeaMeTHbIe

Y TIOKPOBHBIE)

8. METOAUMYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIUXCA 110 OCBOEHHUIO TUCITUITJIMHBI (MO YJIA)

J11s1 TpOyKTHBHOTO M3Y4eHHS TUCIUTUTHHEI M YCIIETITHOTO IMTPOXOXKICHHST KOHTPOIBHBIX HCIBITAHUH (TEKYIIUX U ITPOME)KYTOUHBIX)
CTYJECHTY PEKOMEHAYETCS:
1) B camom Hauaisie y4eGHOro Kypca MO3HAKOMHUTBCA CO CIeyIomeil yueOHO-MeTOINUECKON JOKyMEeHTaleH:
- pabouast mporpamMma AUCLIUIIINHEL;
- IepeYeHb 3HAHUM, YMEHUN U HaBBIKOB, KOTOPBIMU CTYJIEHT JOJKEH BIAJETh;
- TEMaTUYECKUE IIaHbI JICKIUH, IPAKTUYECKUX;
- KOHTPOIIbHbIE MEPONPUSATHS;




- CHHCOK OCHOBHOM M JOMONHUTENBHOH TUTEPaTypHl, a TAKOKE JEKTPOHHBIX PECYPCOB;

- IepeueHb BOMPOCOB K IK3aMEHY.

2) B Hauane oGydeHnsI BO3SMOXKHO TIIATEIbHEE CIIAHUPOBATh BPEMsl, OTBOJMMOE HAa KOHTAKTHYIO M CAMOCTOSATENIHHYIO PaboTy 10
JUCIUILINHE, TIPEICTaBUTh 3TOT IUIAH B HATIIAHON (hopMe U B JalbHEHIIEM eTo MPUICPKUBATECS, HE TOIMYCKask CPBIBOB Ipaduka
UHIUBUIyalbHON pabOTHI U aBpaia B IPeACECCUOHHBIN nepuol. IIpenedperkeHre STUM IMyHKTOM IPUBOIUT K MEPEYTOMIICHUIO U
PE3KOMY CHHJKCHHIO Ka4eCTBa yCBOCHHS Y4e€OHOro MaTepuaia.

3) M3y9uTh CIMCOK PEKOMEHIOBAaHHOH OCHOBHOH M JOIONHUTENBHOM JINTEpaTypsl H yOeAUTHCS B €€ HAUTNYUH B OyMayKHOM HIIH
3NIeKTPOHHOM Buie. HeoOX0aMo HMEeTh «I10J] pyKOi» CIeIHaNbHbIe X YHHBEPCAIbHbIC CIIOBAPH U SHIUKIONEIHUH, IS TOr0, YTOOBI
MOCTOSIHHO YTOYHATH 3HAUEHMs HCIONIb3yEeMbIX TEPMUHOB U MOHATHIL. [lonb30BaHue ClIOBapsMU U CIIPABOYHHKAMHU HEOOXOAUMO
C/IeNaTh MPUBBIYKOM. OIIBIT ITOKa3BIBAET, YTO HEYIOBICTBOPUTEIEHOE YCBOCHHE ITPEMETa 3a4acTyl0 KOPEHHUTCS B HETOYHOM,
CMYTHOM HJIH HETIPAaBIILHOM IIOHUMAHHUH U yIIOTPEOICHUN MOHATHITHOTO arapara yaeOHOW AUCIUTIIHHEL

4) CormnacoBaTh ¢ IpenoAaBaTesieM MOAr0TOBKY MaTepHallOB, MOMYyYEHHBIX B POLIECCe KOHTAKTHOM paboThl, a TaoKe MOArOTOBKY U
BBITIOJTHCHUE BCEX BUJIOB CAMOCTOSTEIBHON paboThl, UCXOAS U3 MHANBHAYaIbHBIX HOTpeOHOCTEN. [Iponece n3ydeHus TUCHUILTIHBI
HY’KHO TIOCTPOUTH C YUETOM CIIEIYIOINX BaXKHBIX MOMEHTOB:

-00NbIIOH 00BEM TOMOIHUTEIBFHBIX HCTOUHUKOB HH(OPMAIIH;

-Iupoyaimii pa3dpoc HaydHbIX KOHLENIHH, TOYeK 3peHHsI © MHEHHH 110 BCEM BOIPOCaM COAEPKaHUs;

-3HAYUTENBHBIA 00beM HOPMAaTHBHOTO MaTepHaa, IOUISKAIINA PaCCMOTPEHHIO;

-CYIIECTBEHHO OTPaHUYCHHOE KOJIMYECTBO YIEOHBIX YacOB, OTBEICHHOE HA N3YUCHHE TUCIUIIIHHEL.

5) [Ipuctynath K U3y4€HHIO OTJEIbHBIX TEM B YCTaHOBICHHOM mopszxke. [Toryuns npencraBieHre 00 OCHOBHOM COAEp KaHUU
TEMBI, HEOOXOANMO M3YUUTh MaTepHal C MOMOIIBIO OCHOBHON M JIOMOJIHUTENILHOM IUTEpaTyphl. O0s3aTEIbHO ClIe/lyeT 3aluChIBaTh
BO3HUKIIIKE BOIIPOCHI, HA KOTOPBIE HE YAAIOCh OTBETHTH CAMOCTOSATEIHHO.

[IpoBenenue yuyeGHOTO Mpoliecca MOXKET OBITH OpraHn30BaHo ¢ ucnonb3oBanueM DMOC yHuBepcuTeTa U B TUPPOBOIA cpeze
(TpynIBl B COLMANBHBIX CETSIX, SIEKTPOHHAS 1104Ta, BUACOCBA3b U Jp. IaThopMbl). YdueOHble 3ansaTus ¢ npumeHenuem JOT
MPOXOIAT B COOTBETCTBHH C YTBEP)KICHHBIM pacircanneM. TeKyIiid KOHTPOIb M IPOMEKYTOTHAs aTTECTAINS 00yJarOIHXCs
nposoautcs ¢ npumenenueM JOT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnenmnanbHocth  23.05.06 CrponTenbcTBO  JKeJIE3HBIX  JOPOr, MOCTOB H
TPAHCIOPTHBHIX TOHHEJIel

Crnennanu3anmsi: MocTtbl

JucounianHa: XuMus

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

IToxazarenu u KPpUTEPHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO0BexT VYpoBHH CHOPMHUPOBAHHOCTH Kputepuii onieHuBanus
OIIEHKU KOMITETCHIIU I Pe3yNbTaTOB 00y4EHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS
Iloporosslif ypoBeHb HE HUXE IIOPOTOBOI0O

IloBbIlIEHHBIN YPOBEHD
Bricokuii ypoBeHb

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

Jocturnyrslii XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH [IIxana oueHuBaHuUsA

YPOBEHB KOMITETEHIIU I
pe3ynbraTta
0o0vueHus

DK3aMeH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuarommuiics: HeynosnerBopurenbsHo
YpOBEHB -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
JIOTIOJTHUTEJIBHBIX 3aHATHH MO COOTBETCTBYIONICH AUCIUTIIUHE.

[Moporoserii | OOyuaromuiics: Y10BNETBOPUTENBHO
YpOBEHB -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

MPOTPaMMON AUCHUTIIUHEI;

-IOIyCTHJI HETOUHOCTH B OTBETE Ha BOIPOCHI U IIPU BBIIOJIHEHUU

3a/1aHUi 10 y4eOHO-IIPOrpaMMHOMY MaTepuaiy, Ho 00Jaaer

HEOOXOANMBIMH 3HAHUSMH JUTSL X YCTPAHEHUS 10J] PYKOBOACTBOM

MIPEeToIaBaTesl.

[osermennsrit | OOywaroniics: Xoporro
YPOBEHB - 0OHApYKUJI TOJTHOE 3HaHKE Y4eOHO-IIPOrpaMMHOIO MaTepuaa;

-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-

IIPOrpaMMHOMY MaTepraly 1 OOHOBJIICHHUIO B XOJI€ JaJIbHEHIIeH

y4ueOHOI pabOTH M MPOGECCHOHATBHON eI TeTFHOCTH.




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




ITpumepHBIif IepedeHb BONIPOCOB K 3k3ameny, kommneTenuus OITK-1

1. Ilepeie Momenu crpoeHus aroma. CoOBpeMEHHOE IPEACTaBIEHHE O CTPOCHHE aroMa H
9JIEMEHTapHBIX YacTuax. M3oTonsl, n300apsl.
2. KBanToBO-MexaHuueckass Mojenb atoma. J[BolicTBeHHas mpupoja 3nekrpoHa. KBaHToBbIe uucia.
Aromuble snexTponHsle opoutany. [Ipunnun [Maymu. [Ipasuno [N'yana.
3. CrpoeHre MHOTOSJIEKTPOHHBIX aTOMOB. IIpaBuia W MOpsIOK 3alONHEHHS aTOMHBIX OpOuTanei
anekrporami. [Ipasuno KineukoBckoro
4. Ilepnoauueckas cuctema .M. MenaeneeBa. @uzndeckuil cMbICI EpUOIOB U rpymil. V3mMeHeHue
CBOICTB 3JIEMEHTOB I10 IIEPHOIAM U TPYIIIIaM.
5. OKHCIHUTETBHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA HEHTPalbHBIX AaTOMOB: METAJUIbl, HEMETAIbI,
HWHEPTHBIC 3IeMEHTHI. (DHEPTHs HOHU3AIIUH, CPOJICTBO K 3JIEKTPOHY, JEKTPOOTPUIIATEIEHOCTD).
6. V3meHeHne CBOWCTB aTOMOB 10 nepuojam U rpynmam [1CO
7. ITonsTHE XUMUYECKOE CBA3U U €€ XapaKTEPUCTUKHU.
8. KoBaneHTHas CBA3b MO0 METOAY BaJICHTHBIX CBSI3€H.
9. Bunas! koBaneHTHOU cBs3u. [IpuMeps! U CBOICTBA BELIECTB
10. HanpaBineHHOCTb KOBaJICHTHOM CBSI3M, THOPHUIM3ALMSI AaTOMHBIX 3JIEKTPOHHBIX OpOHTaliel, Gopmbl
MOJIEKYIT
11. Honnas cBs3p. [IpumMepsl U cBOICTBA BEILIECTB.
12. IIpupoma xuMHUecKOW CBS3M B KOMIUIGKCHBIX coenuHeHHsX. CTpyKTypa ¥ CBOICTBa
KOMIUTEKCHBIX COETHHEHHH.
13. Bopmoponnas cBsi3b
14. BannepBaanbCcoBbI CHUITBI
15. ArperaTHO€ COCTOSTHHE BEIIEeCTBa.
16. CaolicTBa aMOp(HBIX ¥ KPUCTAJUTHUECKUX BELIECTB
17. OnpeneneHye KpUCTAIMYECKON PEILIeTKH, €€ CBOMCTRa.
18. Tuns! kpuCTaUIOB UX CBOMCTBA. IIoHATHE 0 METAIIIMUECKOH CBSI3U
19. HehexTbl peaabHbIX KPHCTAIIIOB.
20. ATOMHO-MOJIEKYJISIPHOE YYEHUE O CTPOCHUHU BEILECTBA
O06pa3zerr PK3aMEeHAIIMOHHOTO OmteTa
JlampHEBOCTOYHBIHN TOCYTapCTBEHHBIN YHUBEPCUTET ITyTei COOOIICHHS
Kadenpa DK3aMeHaIMOHHbIN OmiteT Ne YrBepxkaato» 3am
®BO Xumust JupekTopa no YP
2 cemectp, 2023-2024 CrennansHocTts 23.05.06 H3ro6a T.U.
CTpOUTEIBECTBO JKENE3HBIX TOPOT, 17.05.2023 r.
MOCTOB U TPAHCIIOPTHBIX TOHHEIIEH
Crnennanuszanust: MocTel

Bompoc KBantoBo-MexaHuueckas Mozenb aroma. JIBOHCTBEHHas mpupona osiekrpoHa. KBaHTOBblE uwMcha.
Artomnsle dnekTponHsie opoutanu. [Ipuaiun [laymm. [Ipasumo I'yana. (OIIK-1)

Bonpoc Bogoponnas ces3e (OIIK-1)

3amaua (3amanme) [lombepure aHOOHOE W KaTOJHOE 3AIUTHOE MOKPBITHE JUISI JKEJie3a, MAarHUS, COCTAaBETE
SNIEKTPOHHBIC YpaBHEHHs pabOThl COCTABICHHBIX TallbBAHMYECKUX [MAp, YKAXKHUTE aHOA M KaTOA. YKaKuTe,
Ha3BaHM oOpaszoBasmmxcs BemecTs (OITK-1)

[Tpumeyanme. B KaxIoM  3K3aMEHAIlMOHHOM  OwieTe  JOJKHBI ~ HPUCYTCTBOBaTb  BOIIPOCHI,
CIOCOOCTBYIOMNX (POPMUPOBAHHIO y OOYHAIOIIErocs BCEX KOMIICTEHINH 110 JaHHOH JUCIUIIINHE.

3. TecToBble 3aaHusi. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

Kommnerenums OITK-1

1. KoBasieHTHOM MOJIIPHO# CBS3BIO CBSI3aHBI YACTHUIIBI B MOJICKYJIAX:
a. Bojiopojia

0. aMMHUaKa

B. JKeJe3a

r. Opoma

2. MakcHMalbHOE KOJIMYECTBO 3JICKTPOHOB HA S-TIOIyPOBHE PABHO:
a. 14

6.2

B. 10

r.6




3. B Ilepnoguueckoii TaOnuile BEpPTUKAIBHBIN PSAA 3IEMEHTOB, PACHOJIOXKEHHBIX B MOPSAKE BO3PACTaHUSA

3aps/I0B aTOMOB SI/IEP - 3TO

[TomHBIN KOMITIEKT TECTOBBIX 3a/aHHMi B KopropaTtuBHOU TecToBoi obomouke ACT pasmMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YHuBepcurera B pazmene C/1O JABI'VIIC (obOpa3oBaTenpHas cpela B JIHIHOM
KaOWHETe MPEeTnoIaBaTelis).
CooTBeTcTBHE MEXIy OanbHOM CHCTEMONH M CHCTEMOM OIIEHMBAaHHMS II0 pPE3ylbTaTaM TECTHPOBAHUS
YCTaHABIMBAETCS TIOCPEICTBOM CIEAYIOIIEH TaOIHILIbL:

OOBekT IToxaszarenu Ornenka VYpoBeHb
OLIEHKU OLICHUBaHUS pe3yabTaToB
pe3yNBETaTOB 00yYeHUs 00y4YeHus
OO0yuarommuiics 60 6anoB U MeHee «HeynoBneTBopUTenbHOY Hu3skuii ypoBeHb

74 — 61 6amioB

«y,HOBJ'IeTBOpI/ITeJ'ILHO»

IToporosslii ypoBeHb

84 — 75 GamioB

«Xopouio»

INoBbIIeHHBIN YPOBEHB

100 — 85 6aiuioB

«OTINYHOY»

Bricokuil ypoBeHb

4. Ouenka oTBeTa oO0ydYamollerocsi Ha BONPOCHI, 3ajady (3ajJlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypcoBOro NPOeKTHPOBAHUSI.

Orerka oTBeTa 00YJaIOIETOCs] Ha BOIIPOCHI, 3a/1a4y (3aJaHKe) IK3aMEHAIIMOHHOTO OmiIeTa, 3a4eTa

DIIeMEHTHI OLICHHBAaHUA

Co;[epmaHHe HIKaJIbl OICHUBAaHUA

HeynosnersopurensH | YaoBneTBopuTenb Xopomo OTin4HO
He 3aureno 3auTeHo 3auTeHo 3auyTeHO
CoortserctBue oTBeTOB | [ToHOE 3HAYUTEIIBHBIC Hesnauntensanie [TomHoe
(dhopmyupoBKamM HECOOTBETCTBHE I10 MOTPEITHOCTH. TIOTPEITHOCTH. COOTBETCTBHE.
BOTIPOCOB (3a/1aHMi) | BceM BompocaMm.

Crpykrypa, ITonnoe 3HAUUTENBHOE HesnauutensHoe CooTBeTcTBHE
TOCJIEA0BATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBUE KpPUTEPHIO TIPHU
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpUTEPHIO. KpUTEPHUIO. OTBETE Ha BCE

YETKO, MIOHSATHO, BOIIPOCHI.
TPaMOTHO M CBOOOIHO
H3J1araTh CBOU MBICIH
3naHne HopMaTHBHEIX, |lloiHOE He3HaHme Nmerot mecto Nmerot MecTo ITonnoe
MIPAaBOBBIX JOKYMEHTOB | HOPMaTHBHOW U CYIIIECTBCHHBIC HECYIIECTBEHHBIC COOTBETCTBHE
Y CIICLIMAJIbHOM MpaBoBOi 06a3bl U YITyIIEHUS VIYIIEHUST U JTaHHOMY KPUTEPHUIO
JIUTEPATYPHI CIICLIMAJIHOM (He3HaHue HE3HAHHUE OTHCIIBHBIX | OTBETOB HA BCE
JIUTEPATYPHI 0oJIbIIeH YacT U3 | (CIMHUYHBIX) PabOT BOIIPOCHI.
JIOKyMEHTOB U W3 YuCIIa
CTICIIMAITBHOM 00s13aTENBHOIM
JUTEPATYpPHI 110 JINTEPATYPBI.
Ha3BaHUIO,
COJICPKAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh YMmeHue cBsa3ath YMeHue cBsA3aTh YMmeHue cBs3ath [Tonnoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C MPAKTUKON | BOMPOCHI TEOPUHU | BOIIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCIIC B 00JacT | pabOTHI HEe U TIPaKTHKH MIPAKTUKU B JTAHHOMY KPUTEPHIO.
po¢heCCHOHATBHOM TIPOSIBIISIETCSL. MIPOSIBIIACTCS OCHOBHOM CnocoOHOCTh
paboThl penko. TIPOSIBIISIETCSL. HHTETPUPOBATH

3HAHWS U TIPUBIICKATD
CBEIECHUS U3
Pa3INYHBIX HAYIHBIX

cep.




KauecTBo 0TBETOB Ha
JOIIOJTHUTCIIBHBIC
BOIPOCHI

Ha Bce
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpenoaBaTes JaHbl
HEBEPHBIE OTBETHI.

OTBeTHI HA
60JIBIIYIO YacTh
JIOTIOJTHUTEIBHBIX
BOIIPOCOB
Mpero1aBaTess
JTaHBI HEBEPHO.

. JlaHs! HEMTOTHBIS
OTBCTHI HA
JOIIOJTHUTCIIBHBIC
BOIPOCHI
MpernoaBaTess.

2. Jlan oquuH
HEBEPHBIN OTBET HA
JIOTIOTHUTEIBHBIC
BOTIPOCHI
TIperro1aBaTeds.

JlaHbl BepHBIE OTBETHI
Ha Bce
JOINIOJTHUTCIIBHBIC
BOIIPOCHI
MpenojaBaTelis.

IIpumeuanue: uroroBas OreHKa (opMHUpyeTcs KaK CpedHss apu(MeTHUecKas pe3ylbTaToB 3JIEMEHTOB

OLCHUBAaHU.




