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1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

enpto ocBoeHuss AUCHUIUIMHBI «lloMMMephl CeNUalbHOTO Ha3HAYCHHS» SBIISICTCS
colleiicTBUE (POPMUPOBAHUIO U PA3BUTHIO Y CTYJAEHTOB MPO(ecCHOHANBHBIX KOMIETCHIIHIA,
MO3BOJISIIOIIUX WM B JaJbHEHWIIEM OCYIIECTBISITH MPO(PECCHOHAIBHYIO  JIEeITEIbHOCTh
MOCPEACTBOM OCBOCHHUS TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX OCHOB XUMHUYECKHUX, (DHU3HUKO-
XUMUYECKHX W (U3UYECKUX METOJIOB aHaIM3a Pa3UYHBIX OOBEKTOB B 00JIACTH IOJIMMEPOB
CIICIIHAILHOI'O Ha3HAYCHHS.

1.2 3agauu TMCHUILIHHBI

3amaun y4eOHOU nuctUIUIMHBI «llomMMepsl crHeruanbHOrO HA3HAYCHHUS» COCTOSIT B
W3YYEHUU TEOPETUUYECKUX OCHOB JIUCLMIUIUHBI, COBPEMEHHBIX METOJIOB M MOJAXOJOB, a TaK¥kKe
(GOpPMHUPOBAHUH Y CTYJEHTOB MPAKTHUYECKUX HABBIKOB 10 CHHTE3y MOJHUMEPOB CIECIHAIBHOTO
HAa3HAUYCHHUS W ONPEJACNICHUIO WX OCHOBHBIX XapaKTEPUCTHK, Pa3BUTHUU I[1O3HABATEIIbLHOU
AKTUBHOCTH M CIIOCOOHOCTH TBOPYECKH PEIaTh 3a/1auM, CBA3aHHBIC C IMOJIYyUYCHUEM, U3yUYCHUEM U
MPUMEHEHUEM MOJIUMEPOB CIEMATIBHOTO Ha3HAYCHHUS.

1.3 MecTo aucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuynmummza  «llomumepsl  cnenualbHOrO  Ha3HAYEHUS»  OTHOCUTCA K 4acTH,
dopmupyeMoii yuacTHHUKaMu 00pa3oBaTeIbHbIX oTHOmeHUH brioka 1 "Auctummmael (Moaynn)"
y4eOHoro 1uiaHa. B cooTBeTcTBuM ¢ pabodnM y4eOHBIM IUIAHOM JIUCLMILIMHA M3ydaercs Ha 4
Kypce. Bua npoMeKyTOUHOM aTTeCTaluu: 3a4erT.

N3yyennto gucuumuimHel  «llonmuMepsl cienManbHOrO Ha3HAYCHMsD» IPEALIECTBYET
u3yuyeHue AucUuIuIMH «Marematuka», «®Pusnka», «VH(popMaMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTMM ¥ aHAJINW3 JAHHBIX», a TaKKe W3ydeHHe nucuuiuinH: «Heopranuueckas xumus»,
«AHanmuTrdeckast XuMusny, «Opranuueckas XUMHs».

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCIMIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00y4JarNUXCsl CISAYIONTUX KOMITETEHITHIA:

KOL[ 1 HAaUMCHOBAaHUEC MHAUKATOpA PeSyJ’ILTaTI)I 06yquI/1${ 0o AUCLUIIIINHE
JOCTHXKCHHSA KOMIICTCHIIMN

IIK-1. CnocobeH OCyIIEeCTBIATh CTaHAAPTHHIC OIEPAalWU II0 TIpeIIaraéMbIM METOIWMKAaM, HalpaBlICHHBIE Ha
TIOJTYYCHHE M UCCIICAOBAHIE PA3IHNUHBIX COSTMHCHUN M MaTePHAIIOB

HIIK-1.1. OcymiecTBisieT CTaHAapTHHIE | 3HAET (yHIAMEHTAILHbIC XUMHUYECKHE TOHIATHS B 00JIacTH
omepanyyd [0  MpeIjaraéMbIM — METOJUKAM, | XHMUH IIOJUMEPOB

HaNpaBJIEHHBIE HA IIOJYYEHWE W HUCCIEIOBAHME | yMeeT paboTaTh C XWMHYCCKUMH  pPCaKTUBAMH |
XMMUYECKHX COCAUHEHUI pa3IMYHON MPHPOIBI U | BCIOMOTaTeIbHBIMH  MaTepuaiaMd Opd  [POBEACHUH

MaTepHajoB HA UX OCHOBE 9KCIIEPUMEHTOB
BIajeeT (PYHIAMEHTAIBHBIMU 3HAHUSIMH W YMCHUSIMH B
obnactu MOJIEKYJISIPHBIX u HAJMOJIEKYJIIPHBIX
XapaKTEPUCTUK NOJUMEPOB CHEIUATLHOTO Ha3HAUCHUS
UIIK-1.2. Bribupaer ONTUMAIIbHBIC | 3HAET OCOOCHHOCTH CTPOCHHS M CBOMCTB MOJMMEPOB
nmabopaTopHEIE METO/IbI [IOJIy4EHHUs 1 | CHENUaJIbHOTO Ha3HAUYEHHUS
HCCIIEIOBAHMS XUMHUYECKHX COEIMHEHUH | yMEeT CHHTE3UPOBaTh, BBIACIISATH M OUHINATH MTOJUMEPHI
PasIMIHOM MPUPOIBI M MATEPHAJIOB HA X OCHOBE | BJafieeT METOJAMH CHHTE3a, BBIACICHUS W  OYHCTKH
10JIUMEPOB

[IK-4. Cnoco0eH mporHo3upoBaTh CBOICTBA BEUIECTB M MAaTEPHAJIOB B 3aBHCHMOCTH OT XMMHUYECKOTO CTPOCHUHU
1 OIpPEAeTsTh 007aCTH MX BOZMOXKHOTO IPUMEHECHHUS

WIIK-4.1. TIporHo3upyeT CBOWCTBa XUMHUYECKHX | 3HAET METOJBI HCCIICOBAHMS IOJMMEPOB CIEIHATLHOTO
COCIMHEHNH MaTepHaJioB Ha OCHOBE JAaHHBIX 00 | Ha3HAYCHHS; METOJBI MOyYSHHS IIOIMMEPOB CIEIHATEHOTO
UX XUMHAYECKOM CTPOCHHUU Ha3HAYCHHS

yMeeT IpOBOJUTE 00pabOTKy 3KCIIEPUMEHTAIBHBIX JaHHBIX
C TIOMOIIBI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH M
JienaTh OOOCHOBaHHBIC BBIBOJBI IO PE3yJbTaTaM CEPHHU




KO[[ 1 HAaUMCHOBAaHUEC UHAUKATOpA PeSyJ’ILTaTI)I 06y‘~IeHI/I${ IO JUCHHUITJINHE
JOCTUKCHHUSA KOMIICTCHIIMN

IKCIIEPUMEHTOB
BIIaJICET METOJAMHU PETHCTPAIi U 00paboTKN pe3yIbTaToOB
XMUMHYECKH 3KCIEPUMEHTOB C IOMOIIbIO COBPEMEHHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHI

UIIK-4.2. Omnpenensier o0jacTH BO3MOXXHOTO | 3HAET  3aKOHOMEPHOCTHM  IPOLIECCOB  IOJIMMEPH3ALUH,
OPUMEHEHUs  pPa3IU4YHBIX  COCJUHEHUI U | CONOJUMEPHU3alUH, MOJMKOHJICHCAIUH,
MaTepHaJIoB B 3aBUCMOCTH OT UX CBOUCTB HNOJMMEPAHATOTUYHBIX MPEBPaIlCHUH MNPUMEHHUTENBHO K
HOJIMMEpaM CIEIUAIbHOI0 Ha3HAUEHUs, MpaBUia TEXHUKH
6e3omacHoCTH ITpH paboTax Mo MOIYyUYEHHUIO, UCCIIEJOBAaHHIO
U IPUMEHEHUIO MOJIMMEPOB CIENAIbHOI0 Ha3HAYECHUS
yMeeT  XapaKTepU30BaTh  OCHOBHBIX  IpeJCTaBUTENEH
MOJIMMEPOB CNIEIMAIBHOTO HA3HAUCHHS

BIafceT METOJAaMM M METOJUKAMH CHHTE3a W aHaInu3a
MOJIMMEPOB CIIEIMAIBHOTO HA3HAUCHHS

PesynbpTarel 00y4eHHs] TIO AMCHMILIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOH paboThl OOydYalomUXCcsi B COOTBETCTBHH C
YTBEPKACHHBIM YUEOHBIM TIIAHOM.

WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cUuTaloTCs  C(HOPMUPOBAHHBIMU  IIPH
JTOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUCHUS.

2. CTpyKTYypa M coiep:KaHue JMCIHIIIHHbI

2.1 Pacnipenesienre TPYA0EMKOCTH TUCHUIJIMHBI M0 BUIaM padoT

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI COCTaBiseT 3 3a4eTHbIX equHuIb (108 "acoB), ux
pacrpeesieHue 1Mo BuiaM paboT MPEJICTaBICHO B TAOIHIIE

Bunet pador Bcero Dopma 0OyueHus
4acoB ouHas
8
ceMecTp
(Jackn)

KonTakTHas padoTa, B TOM YncJie:
AyauTopHBIEe 3aHATHS (BCEro): 62.2 62.2
3aHATHS JIEKIIMOHHOTO THIIA 20 20
1ab0opaToOpHbIE 3aHATHUS 40 40

IMPaKTUYCCKUC 3aHATHUA

CCMMHAPCKHEC 3aHATUA

HNHast KOHTaKTHasI pa60Ta:

KoHnTpoas camocTostensHoM padboTsl (KCP) 2 2
ITpomexxyTounas arrectayst (MKP) 0.2 0.2
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 45.8 45.8
Odopmirenne 1abopaTOPHBIX padOT U MOATOTOBKA K UX 22 22
3amnmre
CaMocTosTenbHOE N3yUYeHNE TEOPETUIECKOTO MaTepraa 10 10
[ToAroToBKa K TEKYILEMY KOHTPOJIIO 13.8 13.8
O6masn gac. 108 108
TPYd0€MKOCTh B TOM 4HCJie KOHTaKTHasi padoTa 62.2 62.2
3a4. el 3 3




2.2 Copep:xanve TUCUMUIIJIMHBI
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCLUUIUINHBL
Pazgensl (TeMbl) AUCHUIUIMHBL, U3y4aeMbIe B 8§ ceMecTpe (ouHas hopma 00ydeHHs)

KonngectBo wacos
Bueaynut
Ne HanmeHnoBanwue pa3enoB (Tem) Ayautopra opHyai
Bcero pabota
pabora
J 113 JIP CPC
1. Beenenne 10 4 - - 6
2. ®duznka u GU3MKO-XMMHUS TOJMMEPOB crelnanbHoro HazHauenus | 30 4 - 12 14
3. XuMHS IOJIUMEPOB CIIENUANBHOIO HA3HAUCHHUS 31.8 6 14 11.8
4 CaoiicTBa ¥ 00,1aCTH IPUMEHEHUS MTOJIMMEPOB CHELUATIBHOTO 34 6 14 14
Ha3Ha4YeHUs
HUTOI'O no pasoenam oucyuniurol 105.8| 20 40 45.8
Konrpoiss camocrositensHoit pabotsl (KCP) 2 - - - -
[Ipomexytounas arrecraums (MKP) 0.2 - - - -
OO1mas TpyI0eMKOCTb 110 AUCIMIUINHE 108 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie
3anatus, CPC — camoctositensHas paboTa CTyJJeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI0 THIIA

HaumenoBanue pasacia

dopma TeKy1iero

Ne (tembi) Coneprkanue pazjena (Tembl) KOHTDO
1. |BBenenue OCHOBHBIE TOHSTHS, KPUTEPUH OTHECEHHs] MOoJuMepa K|YCTHBIN ompoc
MOJIMMEpaM CIEeIHAIEHOTO Ha3HAYeHHS, 00JaCTH MIPUMEHEHHS
MTOJIMMEPOB CHENMATHHOTO Ha3HAUYCHHSI.
2. |BBenenue Knaccupukanus 1 HOMEHKIATYpa MOJMMEPOB CIIEIHUaIHLHOTO|Y CTHBIN OIpOC
Ha3HAUCHMUSL.
3. |®wusuka u puzHKo-XuMHsl |MOJIEKYJIIPHO-MAaCCOBBIE XapaKTEPUCTHKH, NehopMaMoOHHbIe|Y CTHBINA OMpoc
MTOJINMEPOB CBOHCTBa,  OCOOCHHOCTH  pPacTBOpPOB,  crenupmueckne
CIETIHATBHOTO CTPYKTYpHBIE CBOWCTBA.
Ha3HAYCHUS
4. |®usuka u puszuko-xuMus |Ouszndeckue U (HU3HKO-XUMHUYECKHE CBONCTBA TOJUMEPOB|Y CTHBINH OMPOC
[I0JINMEPOB CHCNHMATBHOTO Ha3HaueHHs (IO TCpyImaM — IOJUMEPOB).
CIEUAILHOTO O0paboTka  pe3yNbTaTOB C  IOMOIIbI0  COBPEMEHHBIX
Ha3HA4YECHUS KOMITBIOTEPHBIX TEXHOJOTUH, NOCTpoeHue KpuBbix MMP.
5. | Xumus noauMepoB MeTo1bl CHHTE3a OJIMMEPOB CIIELUAILHOTO HA3HAUYCHHUS. YerHblii onpoc
CIIEUAIBHOTO
Ha3HAYCHUS
6. | Xumus nonumMepon VYcnoBus M 3aKOHOMEPHOCTH (OPMHUPOBAHMST MOJIEKYJISIPHOM | Y CTHBII orpoc
CIIEUAILHOTO CTPYKTYPBIL.
Ha3HAYEHUS
7. | Xumus noauMepon XuMHUYeCcKHe  CBOWCTBA M MpEBpalleHUs]  MOJKUMEPOB|Y CTHBIN ompoc
CIIETIHATBHOTO CIEeHaTbHOTO Ha3HAYCHUS.
Ha3HAYCHUS
8. |CaoiicTBa 1 06macTi MeTonsl  WCCIENOBaHUSA W OMNPENEICHHS XapaKTepUCTHK|Y CTHBIM Ompoc
MIPUMEHECHHUS TIOJIMMEPOB |IIOJIMMEPOB CIIEIHATHLHOTO Ha3HAYCHHS.
CIETIHATBHOTO
Ha3HAYCHUS
9. |CaoiicTBa 1 00JIacTH XapakTepuCTHKa OCHOBHBIX IPEACTaBUTENCH pPAa3IMYHBIX|Y CTHBIN OMpPOC
MIPUMEHEHHS OJIMMEPOB |TPYII TOJIMMEPOB CIIEIHAIHHOTO Ha3HAYEHUS: OCOOEHHOCTH
CIIEUAILHOTO CBOWCTB, METOIBl MEpepabOTKH, W3JCIHS, MaTCPUAIBI,
Ha3HAYCHUS COCTaBbI, 00JIACTH MPUMECHCHUSL.
10. |CgoiicTBa u obnactu XapakTepuCTUKa OCHOBHBIX IpeACTaBUTENECH pa3auuHBIX|YCTHBIHM ompoc

IMPUMCHCHUSA TTOJIMMEPOB

rpynil moJIMMEpoOB CHICHUAJIBLHOI'O HAa3HAYCHUS: 0COOCHHOCTH




CIICMAaJIbHOI'O
Ha3Ha4YCHU

CBOHCTB, METOIBl IepepadoTKHy,
COCTaBbl, 00JIACTH IPUMECHEHHSI.

usaeansd, Marepualbl,

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMUHAPCKHe
3aHATHS/1a00paTOpHbIE PA00ThI)

Ne

HaumenoBanue pasnena
(Tembl)

TemaTuka 3aHATHI/PabOT

dopma TeKymiero
KOHTPOJIA

1.

®duznka 1 GU3HKO-XUMHS
MOJIUMEPOB
CIEIHAATBEHOTO
Ha3HAYCHUS

OmnpeneneHne TePMOCTOUKOCTH TOJTAMEPHBIX MaTepPHAaJIOB.

JIP1, yctHbIN OmIpOC

®uznka 1 GU3UKO-XUMUS
HOJIMMEPOB
CIELUANBHOTO
Ha3Ha4YeHUs!

OHPGHCHCHI/IG PaCTBOPUMOCTHU U BA3KOCTU MOJIHUMECPOB.

JIP2, ycTHbIi onpoc

®uznka 1 GU3UKO-XUMUS
MOJIMMEPOB
CIEHUATBHOTO
Ha3HAYCHUS

OnpeueHeHHe IIOTHOCTHU HOpOHIKOO6paSHI)IX IMOJMMCPOB.

JIP3, ycTHbIif onpoc

®duznka 1 GPU3HKO-XUMHS
MOJIUMEPOB
CIEUATIBHOTO
Ha3HAYCHUSI

OmnpeneneHne MOJIEKYISIPHOX MacChl SMOKCHIHBIX CMOJ.

JIP4, ycTHBII
omnpoc, KP1

XuMus oJIMMEPOB
CIEUAILHOTO
Ha3HAYEeHUs

IlenoyHo# ruapOIN3 MOTUBUHIIIALIETATA.

JIPS, yctHbIN omIpoC

Xumust oJIUMEPOB
CIELUAIBHOTO
Ha3HauUeHUsI

IlepeocaxneHue NOIUMEPOB.

JIP6, ycTHbI onpoc

Xumust oJIUMEPOB
CIELUAIBHOTO
Ha3HauUeHUsI

HonyquI/Ie MnoJMaKpujiaMmuaa.

JIP7, ycTHbIH
ompoc, Keic-3a1auu

XuMus oJIMMEPOB
CIETIHATBEHOTO
Ha3HAYCHHS

OmpeneneHue  MOJICKYISPHOR
BHCKO3U-METPUUECKHM METOJIOM.

MaccChl IoJIMaKpuiIaMuaa

JIP8, ycTHBI# ompoc

XuMus oJIMMEPOB
CHETHANTEHOTO
Ha3HAYCHHS

KarnonHas monmnmepu3aius cTupoa.

JIP9, ycTHBII
onpoc, KP2

10.

CsolicTBa 1 0obnacTu
NPUMEHEHUS TIOJIMMEPOB
CIIELUAJILHOTO
Ha3HAYEHUS

CononuMepu3anys aKpHIOBOH KHCIOTH M aKPIJIAMHIA.

JIP10, ycTHbIi
orpoc

11.

CsolicTBa 1 obnactu
MPUMEHCHUS TIOJIMMEPOB
CIIELUAJILHOTO
Ha3HAYEHUS

OHPGHCHCHI/IC COCTaBOB COIIOJIMUMEPOB.

JIP11, ycTHbIi
oIpoc

12.

CsolicTBa 1 o0nactu
MPUMEHCHUS TIOJIMMEPOB
CIIELMAIILHOTO
Ha3HAYECHUS

HonyquI/Ie MOJIMaHUIIMHA U U3YUYCHUEC CTO CBOICTB.

JIP12, ycTHbIi
onpoc, KP3

3amuta nabopatopHoii pabotsl (JIP), konTponsHas padora (KP).

2.3.3 IIlpumepHast TeMaTHKa KYPCOBBIX padoT
Kypcogas paboTa He mpeaycMOTpeHa YIEOHBIM TIJIAHOM.




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaOIIUXCS 10 TUCHHILINHE

Bung CPC

[TepedeHb yaeOHO-METOIMIECKOTO 00ECTICYSHUS TUCITUTUTHHBI TI0
BBITIOJTHEHUIO CAMOCTOSITEILHON pabOThI

Odopmiienne 1ab0paTOPHBIX
paboT ¥ MOATOTOBKA K MX
3aIIMTE

1. Cemunkos, 1O. /1. BBeneHne B XUMHUIO MOJTMMEPOB : yueOHoe mocodue / FO.
. Cemunkos, C. ®@. Xwunpnos, C. J. 3aiineB. — 2-e usm., crep. — CaHKT-
IerepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-1325-6. — Texkcr :
JJEKTpOHHBIA // JlaHb : »nekTpoHHO-OMONMOTewHass cucremMa. — URL:
https://e.lanbook.com/book/210971 (nata obpamenus: 21.04.2026). — Pexum
JIOCTyTa: Il aBTOPU3. [10JIb30BaTENICH.

2. Azapos, B. 1. XuMus apeBecUHBI M CHHTETHYECKUX MTOJIMMEPOB : yYEOHHK
st By3oB / B. U. Azapos, A. B. Bypos, A. B. Obosienckas. — 3-e u3n., crep.
— Canxkr-IlerepOypr : Jlans, 2021. — 620 c. — ISBN 978-5-8114-8320-4. —
Teker : anexTpoHHsbli // JIaHb : anekTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/174999  (mata oOpamenus: 21.04.2026). —
Pexxum poctyna: mJist aBTOpU3. MOJIB30BATEINICH.

3. Kynesnes, B. H. Xumus u ¢usuka moauMepoB : ydeOHOE Mmocodue s
By30B / B. H. Kyne3nes, B. A. IllepmaeB. — 4-e¢ usn., crep. — CaHKT-
IerepOypr : Jlaws, 2026. — 368 c¢. — ISBN 978-5-507-56807-9. — Texkcr :
aneKTpoHHbIH // Jlap : anekrpoHHO-OMONMMoTewHas cucrema. — URL:
https://e.lanbook.com/book/520411  (mata oOpamenus: 21.04.2026). —
Pexxum nocTyna: aist aBTOpU3. MOJIb30BaTeNeH.

4. [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA M MOJMMEPHl B BOJIHBIX PacTBOpax :
yue6Hoe nmocobue / K. Xommbepr, b. Ménccon, b. Kponbepr, b. Jluuaman ;
nox peaakuueit b. JI. Cymma ; nepesop ¢ anrauiickoro I'. I1. SIMmonbckoit. —
5-e on.m3a. — Mocksa : Jlabopartopus 3Hanmid, 2025. — 531 ¢. — ISBN 978-
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CaMoCTOSITeNTbHOE N3YUCHHE
TEOPETHYECKOro Marepuana

1. Cemunkos, 1O. /1. BBeneHrne B XUMHUIO MOJTMMEPOB : yueOHoe mocodue / FO.
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— Canxkr-IlerepOypr : Jlans, 2021. — 620 c. — ISBN 978-5-8114-8320-4. —
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https://e.lanbook.com/book/174999  (mata oOpamenus: 21.04.2026). —
Pexxum poctyna: mJist aBTOpU3. MOJIB30BATEIICH.
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4. TloBepXHOCTHO-aKTHBHBIE BELIECTBA M IOJMMEPHI B BOAHBIX PACTBOpPaX :
yue6Hoe nmocobue / K. Xommbepr, b. Ménccon, b. Kponbepr, b. Jluuaman ;
nox pexaknuert b. JI. Cymma ; mepeBop ¢ aarauiickoro I'. I1. SIMmonbckoit. —
5-e an.m3a. — Mocksa : Jlabopartopus 3Hanwmid, 2025. — 531 ¢. — ISBN 978-
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cuctema. — URL: https://e.lanbook.com/book/495329 (mata oOparieHus:
21.04.2026). — Pexxum jocTyma: Ui aBTOPHU3. MOJIb30BaTEIEH.

IToaroroBka K TekyueMmy
KOHTPOJIIO

1. Cemunkos, 1O. /1. BBeneHne B XUMHUIO MOJIMMEPOB : yueOHoe mocodue / FO.
. Cemunkos, C. ®@. Xwmpnos, C. JI. 3aiineB. — 2-e usm., crep. — CaHKT-
[erepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-1325-6. — Texcr :
9neKTpoHHbIH // Jlabp : asnekrpoHHO-OMONMMoTewHas cucrema. — URL:
https://e.lanbook.com/book/210971 (nata obpamenus: 21.04.2026). — Pexum
JIOCTYIa: JUIsl aBTOPU3. I10JIb30BaTENICH.
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2. Azapos, B. 1. XuMus apeBecUHBI M CHHTETHYECKUX MTOJIMMEPOB : yYEOHHK
st By3oB / B. U. Azapos, A. B. Bypos, A. B. Obosienckas. — 3-e u3n., crep.
— Canxkr-IlerepOypr : Jlans, 2021. — 620 c. — ISBN 978-5-8114-8320-4. —
Texer : anexTpoHHslit // JIaHp : anekTpoHHO-OMOIMoTeyHast cuctema. — URL:
https://e.Janbook.com/book/174999 (mata oOpamenus: 21.04.2026). —
Pexxum nocTyna: aist aBTOpuU3. MOJIb30BaTeNeH.

3. Kynesnes, B. H. Xumus u ¢usuka monuMepoB : ydeOHOE Mmocodue s
By30B / B. H. Kyne3nes, B. A. IlllepmaeB. — 4-¢ usn., crep. — CaHKT-
ITerepOypr : Jlaws, 2026. — 368 c¢. — ISBN 978-5-507-56807-9. — Texkcr :
JJeKTpOoHHBIA // JlaHb : anekTpoHHO-OMONMOTewHass cucremMa. — URL:
https://e.lanbook.com/book/520411 (mata oOpamenus: 21.04.2026). —
Pexxum poctyna: mJist aBTOpU3. MOJIB30BATEIICH.

4. TloBepXHOCTHO-aKTHBHBIE BELIECTBA M IOJMMEPHI B BOAHBIX PACTBOpPaX :
yue6Hoe nmocobue / K. Xommbepr, b. Ménccon, b. Kponbepr, b. Jluuaman ;
nox peaakuueit b. JI. Cymma ; nepesop ¢ anrauiickoro I'. I1. SIMmonbckoit. —
5-e an.m3n. — Mocksa : Jlaboparopust 3Hanuid, 2025. — 531 ¢. — ISBN 978-
5-93208-810-4. — Texkct : 31eKTpoHHBIH // JIaHb : 2NEKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/495329 (mata oOpaiueHus:
21.04.2026). — Pexxum gocTyma: 1y aBTOPH3. MTOJIb30BaTEIEH.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YYalOIUXCs W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIIH:

JUis U1 ¢ HapyIICHUSIME 3PCHUS:

—B TMEYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B Ie4aTHoi (hopme Ha s3bike bpaitns.

Jlnig Au1l ¢ HapyIeHUsIMH CIyXa!

— B I1e4aTHO (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble TNPH OCBOEHUH IMCHUIIHHBI
(Mmoxyis)

B Xxozme wu3ydyeHMs [UCHUIUIMHBI MPEIYyCMOTPEHO HCIOJb30BaHUE  CIIEAYIOLIUX
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

- KOMIIETEHTHOCTHBIM MOAXOJ B paMKax MPENnoJaBaHUs TUCHUIUIMHBI pean3yercs B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH W aKTHUBHBIX METOJOB (IpoOJeMHas JEKIHs,
paboTa B MaJIbIX TPYIINax) B COYCTAHUH C BHEAYIUTOPHOU pabOTOM.

- uH(OpMAIIMOHHBIE TEXHOJOTWH, TPUMEHSIEMble TpPU HW3YYCHUH JIUCIHUILUIUHBL:
UCIIONIb30BaHWE  HMH(OPMALMOHHBIX  PECypcoB,  JOCTYHHBIX B HMH(OPMAIOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTtu VHTepHeT.

- ajganTuBHBIE 0Opa3oBaTeNbHbIE TEXHOJOTHH, MPUMEHSEMblE TPU H3YYCHHUU
JUCLUIUIMHBI — JJIs JIMI C OrPaHUMYEHHBIMM BO3MOJKHOCTSIMM 37J0pOBbSl IPENyCMOTpEHA
OpraHu3aIys KOHCYIbTALUN C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.



https://e.lanbook.com/book/174999

4. OueHo4yHble

cpeacTBa

JJISA

NMPOMEKYTOYHOM aTTeCcTAlUMN

CIICHUAJIbHOI'O HA3HAYCHUA) .

TeKyIero

KOHTPOJISt

yYcneBaeMoCTH H

OneHouHBbIC CpeACTBa IMpEIHA3HAUEHBI /I KOHTPOJS M OICHKH 00pa30oBaTeNIbHBIX
JOCTHKEHUI 0O0ydarolmxcs, OCBOMBIIMX IporpamMmy yuyeOHOM muctumuinHbl «l[lonumepst

O1leHOYHBIC CPEACTBA BKIIIOYACT KOHTPOJBHBIC MAaTepPHANbl IS MPOBEICHHS TEKYIIero
KOHTPOJISI B GopMe 3alaHuil sl Kelic-3a/1a4, KOHTPOJIbHBIX pab0T, KOHTPOJLHBIX BOIPOCOB K
7a00paTOPHBIM PabOTaM, BOMPOCOB K YCTHOMY OMPOCY W MPOMEKYTOYHOH aTTeCTAIIMU B
¢dbopMe BOMIPOCOB K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPE/ICTB JJIsl TEeK

el M POMEKYTOYHOM aTTeCTAlMHU

KO,H 1 HAMMCHOBAHUC

HaumenoBanue OLICHOYHOTI'O CpEACTBA

Ne PesynbraTel 00yueHuns
WHIUKATOpa . IpomexyTounas
n/n (B cooTBercTBUM C 11. 1.4) Texymuit KOHTPOIb
(B cooTBeTcTBHH C 1I. 1.4) arTecTanus
3HaeT (yHIAMCHTANbHBIC | YCTHBIH OMPOC Bompoc Ha 3ayere
xumudeckne ToHATHs B | KoHTponbHas pabora
obnactu XUMUH
HOJINMEPOB
MeeT aboTaTh ¢ | JlJaboparopHas pabora -
HIIK-1.1. OcymectBusieT y P paTopHai p
XUMHYCCKHUMU
CTaHJApTHBIE  OTEpaIuu
peaKTHBaMHu u
o npeJiaraeMbIM
BCIIOMOTATEIHLHBIMHI
METOJIKAM,
MaTepHalaMH npu
HaTPaBJICHHBIC Ha
1 IIPOBEJCHUM
MOJTy4eHHe u
SKCIIEPUMEHTOB
nccie0BaHNue a6 5
. | BIageer aboparopHas padora -
XIMHAYECKUX COSIUHCHHUN ® A paropHai p
N HIaMEHTaJIbHBIMHI
pa3IUYHON TPUPOABI H YHA
3HAaHUSIMH M YMEHHSIMH B
MaTepHaJIOB Ha UX OCHOBE Y
00J1acTH MOJICKYJISIPHBIX U
HAJIMOJICKYJIIPHBIX
XapaKTEPUCTHK
MOJIMMEPOB CIIEIHAIBHOTO
Ha3HAYCHMS
3HaeT ocobeHHOCTH | YCTHBI orpoc Bonpoc Ha 3auere
UIIK-1.2. BeiOupaer | ctpoenuss U cBoiicTB | KonrponbHas paboTa
ONTHUMAJIEHBIE MIOJIIMEPOB CIIEIHAIEHOTO
nmabopaTopHbIE  METOMABI | Ha3HAYEHMs
5 | momyderms " | ymeer CHUHTE3UpOBaTh, | JIabopaTopHas paborta
HCCIICTOBAHUSA BBIICNATE W OYWINATH
XIMHAYECKUX COCIWHCHHWH | TIOJTHMEpPHI
pa3IMYHON TPHUPONBI W | BIajeeT Meronamu | JlaboparopHas paboTa
MaTEepHUaJIOB HA UX OCHOBE | CHHTE3a, BBIACACHUI U
OYHCTKH IOJIMMEPOB
3HaeT MeTOAbI | YCTHBIN OIpocC Bormpoc Ha 3auerte
uccienoBanus noiaumepos | KonrposbHas pabora
CIeaIbHOTO
Ha3HAYCHUS, METO/IbI
MOy YCHUS MOJHMMEPOB
CHCIHATEHOTO HA3HAYCHUS
HUIIK-4.1. ITporno3upyet
o yMeer npoBoauth | Jlaboparophas padora
CBOMCTBA XUMHYECKUX
N 00paboTKy
3 | coemuHEHWIT MaTepHaIoB
SKCIIEPUMEHTATBHBIX
Ha OCHOBE TaHHBIX 00 MX
JaHHBIX C  ITOMOIIBIO
XIMHUYIECKOM CTPOCHHH
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJNIOTHH ®  JenaTh

000CHOBAHHBIC BBIBOJIBI T10
pe3yybTaTaM cepuu
9KCIIEPUMEHTOB




BJIaJICCT METOJaMuU
perucTpaiyu u oopadoTKu
pe3yJIbTATOB  XUMHYCCKH
JKCIICPUMECHTOB c
MOMOIIIEI0  COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHil

JlabopaTopHast paboTa

HIIK-4.2. Onpenenser
obnactu BO3MOIKHOT'O
MIPUMEHEHHS  PA3INIHBIX
COCTUHECHUH H
MaTepHuaioB B
3aBUCUMOCTH  OT  HX
CBOICTB

3HAeT 3aKOHOMEPHOCTH
MpPOLIECCOB
MOJMMEPH3ALINY,
COTIOJIMMEPHU3ALIHH,
MOJUKOHICHCALH,
MOJTMMEPAHATOTUIHBIX
IIpEeBpaLICHUN

VYcerHbiii onpoc
KonTponsHas pabora

Bomnpoc Ha 3auete

MPUMEHUTEIHHO K
MoJIMMEPaM CHEeHaTBLHOTO
Ha3HAYCHUS, npaBuiia
TEXHUKHA 0e30MacHOCTH
mpu paboTtax o
MOy YCHUIO,

HCCIICIOBAHUIO u
MPUMEHEHUIO TIOJHMEPOB
CIICIMAJILHOTO Ha3HAYCHUS

Jlaboparopnas paboTa
Keiic-3anaun
VYcTHslil onpoc

yMEeT  XapaKTepu3OBaTh
OCHOBHBIX
IpeJICTABUTENEH
MOJIUMEPOB  CHENUATIBHOTO
Ha3HAYCHUSI

BJIaACCT MCTOJaMH u
MCTOAWKaMH CHHTC3a U
aHaJin3a MOJIMMEPOB
CIICMAJIbHOI'O HAa3HAYCHUA

JlabopaTopHast paboTa

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIE MaTePHAJIbl, HeO0OX0AMMBbIE VIl OLlCHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(opmMupoBaHusI KOMIIETEHIIMII B ITpoLecce 0CBOCHUsI 00pa30BaTe/JbHOH IPOrPaMMBbI

Konmponvnas paooma 1

Bapmuanr 1

1. MHnnmmupoBaHue aHMOHHOM MOJIMMEPHU3ALUH AJIKUIIaMHU M apyilaMU METAJIJIOB
2. NoHHO-KOOpAVHALIMOHHAS OJIMMEPU3ALINS

3. Hanumure MeXaHNU3M peaklui aHUOHHOM 1,2-nonmMepus3anuu U30mpeHa

Bapuanr 2

1. Karanuzatops! Llursnepa — Harra

2. Peakiuu oOpbIBa 1eTIM B aHUOHHOM MOJIMMEPU3aLuU

3. Hanumure MeEXaHU3M peaklui aHUOHHOM MOJIMMEpPHU3allui CTUPOJIa

Konmponvnaa paboma 2

BapuanTt 1

1. Hanumure peakuuio NoJUKOH/ICHCALINH:

A) aTUMMHOBOM KUCIOTHI U TUJICHTJIUKOJIS

b) xnopanruapuaa maseaeBoil KUCIOTHI ¢ TEKCAMETUIICHUaMUHOM




2. PaccuuTaiiTe CpeTHEUMCIOBYIO CTENEHD MOJUMEPU3ALIUH, €CJIM KOHCTAHTAa PABHOBECHS
peaxiuu pasHa 3,8-10°.

Bapuanr 2

1. Hanumure peakuuio NOJUKOHICHCALINH:

A) numerunmanonara u 1,4-0yrannuona

b) Mon04HOM KHCITOTHI

2. Paccuuraiite cTeneHb 3aBEpIICHHOCTH PEAKIINU MOJUKOHIEHCAlUU, €CITH KOHCTaHTa
paBHOBecHs peakiuy paBHa 5,6-107.

Koumponvnana paooma 3

BapuanTt 1

1) Beruucnure cpenqnedncineHHyo My 1 cpeiHEB3BEIICHHYI0 My, MOJIEKYIISIPHYIO Maccy
OJIMT'OMCPHBIX (bpalcunﬁ IoJImKaripoamMmnaa, €Cjid CTCIICHU MOJIMMCPU3AlUU UX U
COACPIKAaHNUC B CMCCHU XaPAKTCPUIYIOTCA CICAYIOIUMU JaHHBIMUA:

n 3 4 8 10 15 17 19 20

w,% 31 25 10 17 6 5 4 2

2) B pe3ynbrate 1poOHOTO OCaXKICHUS MOJTUMETHIMETAKPUIIaTa U3 alleTOHOBBIX PACTBOPOB
BOJIOM OBUT YCTAaHOBJICH CIICTYIONTUH (DPAKIIMOHHBIN COCTAB:

w,% 5 14,5 40,6 17,5 18 4,5
M;x10* 22 16 7,5 52 3,0 1,8

PaccunTaiiTe cpeiHEUnCIIOBYIO M CpeHEMAcCOBYI0O MM, CpeIHEUHCIIEHHYIO CTENEHb
MoJIMMEPU3aIuY U TocTpoiite nuddepeHmaibabie KpuBbie MMP.

Keiic-3a0aua

Bapmuanr 1

1. Ha ocHOBaHMM [aHHBIX II0 KOHCTaHTaM CONOJMMEPHU3alMKU aKPUIOHUTpUIA C
Pa3sIMYHbIMH  MOHOMCpAMH HPCIJIOKHUTC, KaKkoM MOHOMCD H€O6XO,Z[I/IMO B34ATh OJIA
HOJyYEHHUs COMOJIMMEpA COCTAaBA:

A) A-B-A-B-A-B-A-B-A-B- A-B-A-B

b) A-A-A-b- A-A-A-b- A-A-A-b- A-A-A-b

2. OOBsiIcCHHUTE, KaKOW COCTaB COIOIMMEpPA OyIeT IPH COMOJIMMEPHU3AIUU aKPHIIOHUTPHUIIA C
akpuiioBoil kucioroi. Hamummre dopmyny mnomydaromerocs comonumepa. [Ipemnoxure
METOJMKY OIPEIEIICHHS €r0 COCTaBa, HAMMIINTE YPABHEHUS TPOTEKAIOIINX PEAKIUH.

Bonpocut ona ycmnozo onpoca

1. Knaccudukarys moimmepos

2. Kondwurypanus u koHpopManus moaIuMepHON 1eTH

3. Yrto Takoe TemnepaTypa CTEKJIOBAaHUS IIOJUMEPOB?

4. IIpoyHOCTH, OTHOCUTENIBHOE YAJIMHEHHE, IIPEEI YIPYTOCTH.

5. IlomMKOHAEHCALIMOHHBIN METOJ CUHTE3a OJIMMEPOB CO CIEUUAIBHBIMU CBOWCTBAMHU
6. HazoBuTe 00s1acTu MpuMeHEHUs OJMMEPOB CIEHaTbHOTO Ha3HAUYEHUS



7. KakuMu crieriuanbHBIMU CBOMCTBAMHU 00J1aIal0T MTOJIMMEPHI CHIENUAIFHOTO Ha3HAUCHHS
8. DNEeKTPONPOBOAHOCTH MOJIMMEPOB, TEPMOCTOMKOCTD

Konmponwsnusie eonpocwt K 1abopamopuwvim pabomam

Jlabopamopnas paboma Nel

1. UTo Takoe TEpMOCTOMKOCTD U TETNIOCTOMKOCTh?

2. MeTo1bl OnpeIeNeHNs TEII0- U TEPMOCTOUKOCTH ?

3. ®akTopsl, BIUSAIONIME HA TEPMOCTORKOCTH TOJIUMEPOB?

4. Cymnocts TepmorpaBumerpudeckoro ananusa. Kpussie T, TT, ATI, ITA. O6paboTka
JIepyUBaTOTpamMM.

Jlabopamopnas paboma Ne2

1. Kakue meToapl n3MepeHus BA3KOCTU Bbl 3HaeTe?

2. [IpuHIMNO U3MEPEHU BA3KOCTH Ha POTALIMOHHOM BHUCKO3UMETpPE?

3. ®@akTopbl, BIUAONIME Ha BI3KOCTh PACTBOPOB IOJUMEPOB?

4. OnumuTe TPOIeCChl, MPOTEKAIOIIKE MPU PACTBOPEHHUH moauMepoB. .Kakue dhakTopbl
BJIMSIOT HA pPACTBOPUMOCTD ITOJIMMEPOB?

Jlabopamopnas paboma Ne7

1. OcHOBHBIE CITOCOOBI TTOJTyYeHUS akpuiaamuaa? (He MeHee 4-X)
2. Crioco0bl MOMMMEpH3aluY aKpuIaMuaa?

3. [IpuMeHeHue nonuakpuiamuaa’?

4. IlonuMmepaHaTOTHYHbIE IPEBPAILEHUS TTOTUAKPUIAMU/IA.

Jlabopamopnas paboma Ne§

. Kakue ciocoOs1 onpenenieHrst MOJICKYJISIPHOTO Beca Bbl 3HAaeTe?

. Uto Takoe OTHOCUTENbHAS, YIeIbHAas, IPUBEACHHAS U XapaKTEPUCTUUECKAs BA3KOCTHU?
. Onpenenenue MOJIEKYJISIPHOTO Beca BUCKO3UMETPUUECKHM METOA0M?

. UTo Takoe «KpUTUYECKAs] KOHIIEHTPALUs»?

. UTo Takoe «IpephIBHBIEY U «HETIPEPHIBHBIE» PACTBOPHI?

. Buapl KanuuisipHbIX BUCKO3UMETPOB?

. Meroauka npoBeaeHU U3MEPEHUIT?

N NN AW

Jlabopamopnas paboma Ne9

1. HanummuTe MexaHu3M MPOBEACHHON MOIMMEPHU3ALUU CTUPOJIA.

2. Kakwue ¢akTopsl BIUAIOT HA CKOPOCTh TOJIMMEPH3AITIHT ?

3. O6macTv NpUMEHEHHUS TIOTUCTUPOIIA, MOIU(DUKAIINS TTOJUCTUPOIA ISl IPUTAHUS
YIapOMpPOYHbIX CBOMCTB?

4. Kakue karanu3aTopbl MOT'YT IPUMEHATH JIJIs1 TPOBEICHUS] KATHOHHOW IITUMEpPU3ALINH?

Jlabopamopnas paboma Nel()

1. HanmummTe MexaHu3M npoBeieHHOU conoaumepu3ann AK n AA.

2. Kakue ¢pakTopsl BIUAIOT HA CKOPOCTh MOJTUMEpHU3aIiu?

3. KoHcranTsl cononuMepusanuy. Mx BiusHue Ha CTPYKTYpPy MOJIy4aeMOIo COIOJIUMEpa.
4. Kakum 06pa3oM MOKHO OIIPENIEIUTh COCTAaB COMoIuMepa’?



3auyeTHO-3K3aMeHALIHOHHbIE MaTepHaJIbl JJISA HpOMe)KyTO‘{HOﬁ aTrecralnumn

(3K3ameH/3a4eT)

PN R

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

Cnucok 6onpocoe 011 n0020moeKu K 3auemy

[TonmumepHOe cOCTOsSIHME BellecTBa (MaKpOMOJIEKYJa, MOHOMED, MOJIMMEp, COIOJIUMED,
OJIUTOMED, CTETICHb MTOJUMEPHU3ALINH).

Bsi3koynpyroch, BEICOKO3JaCTUYHOCTD U HA0yXaHHUE TIOJIMMEPOB.

Knaccudukanms moaumepos.

Kondurypanus u koHpopMaIus moiumMepos.

TpuBHaabpHAs HOMEHKIATYpa MOJIMMEPOB.

ParmonanbHasi HOMEHKIIaTypa MOJIMMEPOB.

Cucremarnyeckasi HOMEHKJIATypa OJINMEPOB.

Cratuctuyeckue, CiydailHble, 4epelrylolluecss NOoJUMepsl. biIok- u  mnpuBHUTHIE
COTOJMMEPHL.

MoutekyasipHO-MacCcOBOE pacnpenenexnme IIOJINMEPOB. Cpenneuncnosas u
cpelHeMaccoBasi MOJIEKYJIIpHas Macca.
Mertonsl MHULMUPOBAHUS paauKaIbHON MIOJINMEPU3ALUN (XMMHYECKHE,

boTOXUMHUUYECKHE, PATUOXUMHUYECKHIE, TEPMUUYECKHE).

Craguu pagukanbHON NOJUMEPU3ALIUH.

NHrubuTOopsl paguKaabHON OJMMEpPHU3AITIH.

9MyJII:CI/IOHHa5I noJimmMepu3anus.

Karnonnas nonumepusanus. Crioco0bl MHUITUUPOBAHUSI.

Peakuuu pocra, nepegaun 1 0OpbIBa IeNH B KATHOHHON MOJIMMEPH3alltu.
[IceBaoxuBasi KaTHOHHASI TOJTMMEPU3ALIUSL.

AHuonHasg noJimMepu3anus. CHOCO6BI HWHULIUUPOBAHUS.

Peakuuu pocra, nepeaauu 1 oOpbIBa N B AHHOHHOW OJTUMEPU3AIIIH.
JKuBasg aHuonHas noJimMepu3anus.

Karanuzatopsl [{lurnepa-Harra.

. CuHTE3 reTepoLenHbIX MOJIMMEPOB HOHHOM MOIMMEpHU3aLUei.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

[TonukonaeHcanus. CBsi3b KOHCTAHTBI PABHOBECUS CO CTETIEHBIO MOTUMEPHU3ALIUN.
®a30BbIe NEPEXO/IBI 1-r0 posa B NOJUMEPAX.

®a3oBbIe IEPEXO/IBI 2-T0 POJIa B MOJIUMEPAX.

MeTto1bl onpeeNeHNs TEMIIEPATyPhl CTEKJIOBaHUS IIOJIMMEPOB.

BiusiHMe cTpyKTypsl IOJIMMEpPaA Ha TEMIIEPATYpPy CTEKIOBaHUS.

Omnpenenenue cTeNeHN KPUCTANIMYHOCTHU TIOJTUMEPOB.

Huddepennmanpaas CKaHUPYIOIAs KATIOPUMETPHS.

[omudpennnenokun. [lomyyenue, cBOMCTBa, IPUMEHEHHUE.
[Tomdennnencynbdua. [lonyuenue, cBoCTBA, TPUMEHEHHE.
Homusrpupcynbdonsl. [lonydyenue, cBoiicTBa, MPUMEHEHHE.
[Momuouuuknonentaaued. [lomydyenue, cBoiCTBa, MPUMEHEHHUE.

Apamunsl. [lonydyeHnue, cBoiicTBa, IPUMEHEHHUE.

CBepXBBICOKOMOJIEKYJISIPHBIN MOJUATHIICH. [losyyenue, cBOMCTBA, MPUMEHEHHUE.
[Tonukeronsl. [lonydeHne, CBONCTBA, IPUMEHEHUE.

[Tonmukap6onar. [TomydeHue, cBoMCTBa, MPUMEHEHHE.

[TomuBuHunIUppOAUAOH. Iloydenue, cBolicTBa, IPUMEHEHUE.
DnekTponpoBoasiue nonumepsl. [loydyenue, cBoMCTBa, MPUMEHEHHUE.
Tepmocrolikue noauMepsl. [lonyyenue, CBOMCTBA, IPUMEHEHUE.

[Tomumeps! aiist ontudeckux meneit. [lomyyenue, cBoiicTBa, MpUMEHEHHUE.



Kpurtepun oueHnBanus 1o 3avery:
«3aYTEHO»: CTYJEHT BBIIIOJHII Bce Ja0OpaTOpHbBIE padOThl U YCIEUIHO UX 3aIIUTUII, YCIICITHO
BBIMOJHIJI BCE KOHTPOJbHBIE PabOThHI, TaKKE€ CTYAECHT CBOOOJHO BIAJEET TEOPETHUECKUM
MaTepHajJoM (3HAaeT KaK OCHOBHBIC, TaK M CHeUU(UIECKHE CUHTETHYECKHE METOMBI, a TaKXKe
MEXaHHU3Mbl OCHOBHBIX PEaKIIHil), JOMyCKAaeT HE3HAUUTEIbHbIE OLIUOKH.

«HE 3a4TEHO»: CTYACHT HE BBINOJHWI BCEX JTa0OPAaTOPHBIX PabdOT JMOO WX HE 3aIIUTHI,
YCIICIIHO HE BBIMOJHUJI BCE KOHTPOJIbHBIE paboThl, a TaK)Ke MaTeprall He YCBOEH HJIM YCBOEH
YaCTHUYHO, CTYJGHT IUIOXO BJAJEeT TEOPETHYECKUM  MarepuaioM  (HaOIIOmaroTCs
CyLIECTBEHHBIE OMIMOKU MPU 00CYkIEHNUH 0a30BbIX CHHTETHUYECKUX METOJIOB).

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrpaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX WHAWBUIYATBHBIX TICUXO(QU3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIWJaM H JiMaM ¢ OrpaHUYCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS MTPEIOCTABIISICTCS TOTIOIHUTEILHOE BPEMsI ISl TIOATOTOBKY OTBETA HA 3K3aMCHE;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHS] MHBAINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI IPEAYCMATPUBACTCS MCIIOIh30BAHUE TEXHUYECKUX
CpCacCTB, HGO6XO,Z[I/IMBIX UM B CBA3HU C UX UHAWBUAYAJIbHBIMU OCO6€HHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS N0 JUCLHUIUIMHE MOXET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JUCHHIUIMHE (MOIYJIIO) TIPEIyCMAaTPUBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist uL ¢ HapyLIEHUAMU 3PEHUS:

— B TIeYaTHOU popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist U1 ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUSAMU ONIOPHO-ABUT'ATCIIBHOIO aIlrapara:

— B TIeYaTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaronuxcs.

5. IlepeveHnb y4eOHOI JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H TeXHOJIOTHii

5.1. YyeOHas quteparypa

1. Cemunkos, 10. JI. Bregenue B xumuio moiaumepoB : yudeOHoe mocodue / FO. [I.
Cemunkos, C. ®@. Xunsnos, C. /1. 3aiiueB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 224 c¢. — ISBN 978-5-8114-1325-6. — TekcT : 3neKTpoHHBIA // JlaHBb : AIEKTPOHHO-
oubmuoreynas cucrema. — URL: https://e.lanbook.com/book/210971 (nara oOparieHus:
21.04.2026). — Pexxum mocTyna: At aBTOPHU3. TTOJIH30BATENCH.

2. Azapos, B. 1. Xumust [peBeCUHBI M CHHTETUYECKHUX TOJIMMEPOB : Y4eOHUK ISl BY30B /
B. 1. Azapos, A. B. bypos, A. B. O6onenckas. — 3-e uzn., crep. — Cankrt-IlerepOypr : Jlanp,
2021. — 620 c. — ISBN 978-5-8114-8320-4. — TekcT : aneKTpoHHbIH // JIaHb : 3IEKTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/174999  (mara oOpareHus:
21.04.2026). — Pexxum poctyna: AJis aBTOPU3. MOJIb30BATENCH.

3. Kynesnes, B. H. Xumus u ¢pusnuka nomumepoB : yuebHoe mocodue st By3oB / B. H.



https://e.lanbook.com/book/174999

Kynesnes, B. A. [llepmueB. — 4-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2026. — 368 c. —
ISBN 978-5-507-56807-9. — TexkcT : 3nexTpoHHbI // JlaHb : 31eKTpOHHO-OMONIHMOTEYHAS
cucreMa. — URL: https://e.lanbook.com/book/520411 (mara oOpamenus: 21.04.2026). —
Pexxum noctyna: nis aBTOpU3. I0JIb30BATENCH.

4. TToBepXHOCTHO-aKTUBHBIC BEIIECTBA M TMOJMUMEPHI B BOJHBIX pPAcTBOpax : ydeOHOE
noco6ue / K. Xonmbepr, b. Méuccon, b. Kponbepr, b. Jlunaman ; nox penaknueii b. JI. Cymma ;

nepeBoa ¢ anrnuiickoro I'. I1. SImmonbckoit. — 5-e am.u3a. — Mocksa : JlabopaTopus 3HaHHH,
2025. — 531 c. — ISBN 978-5-93208-810-4. — Tekcrt : 3neKTpoHHbIH // JIaHb : 3JEKTPOHHO-
ouOmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/495329 (nmata oOpareHus:

21.04.2026). — Pexxum poctyna: AJjis aBTOPU3. MOJIb30BATENCH.

5.2. llepuoanyeckast JuTEpaTypa

1. Kypnan «BbICOKOMOJIEKYJISIPHBIE COEAMHEHHS».- KypHall Poccuiickoll akaaeMuu
HayK (ocHOBaH B 1959 r.), myOIuKyIOIMiA OpUTHHAIBHbBIE CTaThH U 0030pbl PYHIAMEHTAIEHOTO
XapakTepa 10 BCEM HAINpPaBICHUSIM HAyKd O TOJUMEpPax, OTJIMYAIONIMecs HOBU3HOM H
IIPEJICTaBISIIOIINE HHTEPEC )1 IIUPOKOT0 Kpyra YuTaTelen.

2. KypHan opraHMYecKod XHMHH - POCCHUUCKHIA HAYYHBIM KypHaJ, ITyOJHUKYIOITHI
CTaTbl 10 TEOPETUYECKUM MpoOJieMaM OpPraHWYecKOW XHUMHM, MEXaHHU3MaM peaKIui
OpPraHUYECKUX COEIMHEHUHN, COOTHOIIECHUSM MEXIy (U3MYECKUMHU CBOWCTBAMH, PEaKIMOHHON
CIOCOOHOCTBIO M CTPOCHHEM, 10 HOBBIM pEAKIUsIM W METOJaM MOJY4YeHHUS OPraHMYECKUX
COEIMHEHUH, TI0 OCHOBHBIM IMpoOJeMaM pPa3BUTHUSl BAKHEHIIMX HAIMpPaBIEHUH OPraHMYECKOro
CUHTE3A.

3. KypHan oOmeii XuMHUHU — OJWH W3 KPYMHEHIIMX POCCHUCKUX HAYYHBIX YKYpPHAJIOB,
OTpaKaIOIIMX OCHOBHBIE HANIPABICHUS Pa3BUTHsI XUMHHU, yOIHUKYIOIIUNA pabOThl, TOCBAIIEHHBIE
aKTyaJIbHBIM OOIIKMM BOMpOCaM XUMHH U TpoOJieMaM, BO3HHMKAIOUIUM Ha CTBIKE Pa3iIHMYHbIX
pa3ienoB XUMHH, a TAKXKE HA TPAHUIIAX XUMHH U CMEXHBIX C HEH HayK (METATIOOPTaHUYECKUE
COEIMHEHUS, DJIEMEHTOOpraHNYecKas XMMHsS, OPraHMYECKHe W HEOPraHMYECKHE KOMIUIEKCHI,
MEXAHOXUMHSI, HAHOXUMHUSA U T. 11.).

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble NpodeccHOHANIbHbIE 0a3bl
JAHHBIX ¥ HHGOPMANMOHHbIE CIPABOYHBIE CHCTEMbI
J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
9BbC «IOPAﬁT»https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

Nk W=

IIpodeccnonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udmuorexa (HOb)http://www.elibrary.ru/
6. IlonHOTEKCTOBBIE apXUBBI BEAYILUX 3alaJHBIX HAYUYHBIX XKypHaJIOB Ha Poccuiickoi
iatdopme HayuHbIX KypHamoB HOMKOHhttp://archive.neicon.ru
7. HaumoHanmpHass »5JeKTpoHHass OuOnMoTeka (JOCTynm K DJIEKTPOHHON OMOIMOTEKe
muccepranuii Poccuiickoit rocynapcerBennoit oubmuoreku (PI'B) https://rusneb.ru/
8. OmektponHas kojutekius Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html

M
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11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. Springer eBooks: https:/link.springer.com/

Pecypchl ¢cBOOOTHOIO 10CTYyNA:

1. AmepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHble TeKCTHI KaHAACKUX AuccepTanuii http://www.nlc-bnc.ca/thesescanada/

3. KwubepJlenunka (http://cyberleninka.ru/);

4. HWudopmanuonHas cucreMa "EquHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;

5. Enunas komnexus uudpoBeIX 00pa3oBaTeiIbHBIX pecypcoB http://school-
collection.edu.ru/ .

6. Ilomumepsr! http://www.polymery.ru

7. Tomumeps! — Gusnyeckas sHIUKIONEU http://www.femto.com.ua

Co0cTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U MH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena MOAyJIBbHOTO TUHAMUYECKOTo 00yueHushttp://moodle.kubsu.ru

2. ba3a y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMITJICKCOB, IyOIUKaIUil 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubanorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
o0OpasoBarenbHbBIX TeXHONOTHIhttp://mschool.kubsu.ru;

4. DOnexkrpoHHbi apxuB qokyMeHTOB KyOI Yhttp://docspace.kubsu.ru/

6. MeToauyeckue yKa3aHusl 1Js1 O0y4alOIMXCS MO OCBOEHUIO JAUCHMILIUHBI
(MoayJinn)

YcneurHoe uzydeHue AUCHUILINHbL «IlonuMepsl criennanbHOro Ha3HAYCHU» TpeOyeT OT
CTYJEHTOB PETYJISIPHOTO IOCEIICHUs JIeKIUH, a TakKe aKTUBHOM pabOThl Ha MPAaKTHYECKHUX
3aHATUAX, BBIMOJHEHHUS TECTOBBIX MPOBEPOUHBIX padOT, BBHINOIHEHUS U 3alIUTHIIA00paTOPHBIX
paboT, 03HAKOMJICHHSI C OCHOBHOM U JIOTIOJTHUTEIILHONW PEKOMEHTyeMOM JTUTEPATYPOM.

I1py NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTYIEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucu OpPEAbIIyIIed JIEKIMH M BOCCTAHOBUTH B MaMATH paHee
U3Y4YEHHBII MaTepHall;

2) Gerno MpOCMOTPETh Marepual MPeICTOoSIEN JEKIUHU, C LEIbI0 JYYIIEero YCBOCHHUS
HOBOT'O MaTepuaa;

3) camocTOsTENbHO MPOPA0OTaTh OTJENbHBIE (PArMEHTHI TEMbI MTPOILION JIEKIIUH, €CIIU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHMUU JIEKIIMOHHOTO MaTepuajiga CTyJIEeHTaM HY)XKHO CTPEMHTHCS
KpaTKo, CXEMaTU4HO, MOCJEIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIE IOJIOKCHHS,
BBIBOJIbI, 0000111eHUsI U (POPMYJIUPOBKH, HE MBITASCH 3alMCAaTh BECh MPENOIaBaeMblil MaTepua
CJIOBO B CJIOBO.

[Ipu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATUIO PEKOMEHIYETCS:

1) BHMMaTeNbHO H3YyYUTh MaTepHall MpPEACTOsANIed paboOThl M COCTaBUTh IUIAH €€
BBITMIOJTHEHUS;

2) ynenuTh MOBBIIICHHOE BHUMAaHUE SKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM IMPENCTOSIICH
paboThl (MCIIOJIb3yeMbIM PEAKTHBAM M 000PYI0BAHHUIO, a TAK)KE TEXHUKE PAOOTHI C HUMHU);

Brimonuate nabopatopHyto paboTy HE0OXOAMMO aKKypaTHO W TIOCIIEHOBATENbHO,
OTpakasi BCE €€ OCHOBHBbIE OJTambl B J1a0OpaTOpPHOM >KypHaie. [lns ycnemHoN 3amuThl
nabopaTopHOil paboOThl HEOOXOIUMO TIIATEABHO H3YYHUTh JIEKIIMOHHBIA M, €CIH 3TO
HE00X0IUMO, TOTIOTHUTEIbHBIA TEOPETUUECKUI MaTeprall 1o TeMe padoThl, a TAK)Ke MPaBUIHHO
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3aMoJHUTh JIA0OPATOPHBIA KypHaJ, CACIaB BCE HEOOXOAMMBIE pacdeThl W CHOPMYJIHPOBAB
BBIBOJIBI 110 TIPOJICJIAaHHOMN padoTe.

[Ipu mnpopaboTKe JEKIIMOHHOTO MaTepuaja ¥ BBINOJIHEHUU Ja00paTOpHOM paboThI
CTyJACHTAaM HEOOXOAMMO OTMEYaTh TE BOMPOCHI U pa3ieibl, KOTOpBIE BBI3BIBAIOT y HHUX
3aTPYAHEHUS. C IEIBI0 TOCIEAYIONICH KOHCYIBTAIIUH Y TPETIOAaBaTEIs.

CaMocrosiTenpHast paboTa HapsiLy ¢ ayJUTOPHOW MPEACTABISCT OAHY M3 BaKHEUIINX
dbopm yuebHOTO TIporecca. CamocTosTeNnbHast paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJIHSIEMAsl 1O 33JaHUI0 M MPHU METOAWYECKOM PYKOBOJCTBE IperojaBaTelnsi, HO 0e3 ero
HerocpeAcTBeHHoro ydactus. CamocrosiTenbHas paboTa MpenHa3HAaYeHa HE TOJIBKO  JUIS
OBJIAJICHUS TIPEJICTABICHHON AUCIUIIIMHON, HO U JUIsi JOPMUPOBAHUSI HABBIKOB Pa0OTHI BOOOIIIE,
B y4eOHOH, Hay4dyHOH, MpodeCcCHOHATBHON NeATeTbHOCTH, CIOCOOHOCTH NMPUHUMATh Ha ceOs
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh MPABUIIbHBIC
pEIIeHUs | T.JI.

CamocrosarenbHass paboTa CTYACHTOB CBsi3aHAa C IIJJAHUPOBAHUEM HKCIEPUMEHTA,
NPOBEICHUEM MAaTEMaTHYECKUX PacdyeTOB M 00pPaOOTKM MONYYEHHBIX JAHHBIX, TPOPAOOTKONW H
NOBTOPEHHEM JIEKIIMOHHOTO MaTepHaja M MaTepuana Y4eOHHMKOB M Y4YEOHBIX IOCOOHIA,
U3yYEHHEM CaMOCTOSATEIbHO HEKOTOPBIX pa3lIeIoB Kypca, IOATOTOBKOW K KOHTPOJBHBIM
pabotaMm, pemieHue Keiic-3anad, oOpPMIIEHHEM JIa0OPATOPHBIX PAadOT W MOATOTOBKOM K HX
3alIMTe, MOATOTOBKOW KTEKYIEMY KOHTPOJIIO M IPOMEKYTOUHOW aTTECTAIIHH.

B ocBoeHMM MUCHUTUIMHBI WHBATUIAMH W JIUIIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBHUIyabHas yudeOHas pabora (KOHCYJIbTAIlUH) —
JIOTIOJTHUTENBHOE pa3bsICHEHNE Y4eOHOr0 MaTepHara.

WupuBuayanbHblE KOHCYJIBTAIMM IO TPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3aLUU OOYUYEeHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMperojaBaTelieM W OOy4YarolUMCS HWHBAJIUAOM WM JIMIIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSIMH 3/10POBbSI.

7. MaTtepuaibHO-TEXHHYECKOe o0ecnevyeHne no JUCHUuIInHe (MOAYJI10)

HammenoBanme crieninanrbHBIX OCHaIEeHHOCTh CHEHATBHBIX [lepeueHp MUIICH3NOHHOTO
MMOMEIIEHU N MMOMEIIEHU N MPOrPaMMHOTO O0eCTICUSHUS
NAG: A E ayIUTOpUH st | MeGenb: yaeOHas mebennb Microsoft Windows;
MIPOBEJICHUS 3aHATUN JICKIIMOHHOTO | TexHuueckue cpenacTBa oOyuenus: | Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMITBIOTEP
NAG: A E ayIUTOpUH st | MeGenb: yaeOHas mebennb Microsoft Windows;
MPOBEACHUS 3ansaTuil | TexHudeckue cpencrBa oOydyenus:: | Microsoft Office

CEMUHAPCKOI'0 THUIMA, TPYIIOBLIX U | KpaH, IPOEKTOP, KOMIILIOTED
WHIUBUAYAIBHBIX  KOHCYJbTAIUH,

TEKYIIEro KOHTPOJIS u
NPOMEXYTOYHOH aTTecTaluu
VYueOHble ayJMTOPHU st | MeGenb: yueOnast MmeOelb Microsoft Windows;
npoBeeHus JadopaTopHbIX padoT. | TexHuueckue cpencrsa odyuenus: | Microsoft Office
JlaGoparopust OpPTraHMYECKOMN | MEePEeHOCHOE MYJIbTUMEIUHHOE
xumun(aya. 414C) obopynoBaHue (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CIICIIMaTM3UPOBaHHAS

naboparopras  Mebenb  (CTOJIBI,
CTYJbs, WKAa(bl IS PEaKTHBOB M
00opyoBaHus, BBITSDKHBIC
mKadbl), CpPEICTBa  MOXKAPHOU
0e301acHOCTH M OKa3aHWs IEepBOH

MEIUINHCKOM TIOMOIITH,
XUMHUYECKast nocyzau
obopynoBaHue, BECHI

nabopaTopHbIe NeKTpoHHBIE A&D
EK-410i, snekrporuutky — 10 1.,




CYyIIMIBHBIA  IKad,  MeIIaaKu
MEXaHUYEeCKHe — 8 MIT., MeIlaJKu
marautaeie IKA HS 7 — 8 T,
pOTallMOHHBIE HUCHApPUTETH — 2
wt.,peppakromerp UPD-454 B2M,
npuOOpEI TSt onpeaeneHus
temnepatypsl mwiaBnenus [ITIT — 8
IIT., XUMHYECKHE PEAKTHUBBL.

Y4eOHbIe ayIUTOpUH st | Kypcosas paboTta He mpeaycMOTpeHa y4eOHBIM TUIaHOM.
KypCOBOTO MPOCKTUPOBAHUSI
(BBITIOTHEHHS KYPCOBBIX paboT)

Jus  caMocTOSATeNbHOW  paboThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MTOMELICHHMS,
YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesblo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEy YHHBEPCUTETA.

HaumMmeHoBaHue moMeneHun s OCHAIIEHHOCTD ITOMEIEHUN TS Ilepeuenp TUIIEH3MOHHOTO
CaMOCTOSATEIBHON pabOThI CaMOCTOATEIBHON pabOThI MPOrPaMMHOTO OOeCTICUSHUS
o0yyJarommxcs o0yyJarommxcs

ITomemmenne st camocTosiTenbHOM | Mebeinb: yaeOHas Mmebenb Microsoft Windows;

pabotsl oOyyaromuxcs (uutanbublii | Kommiekr — crienmanusupoBanHoit | Microsoft Office

3an Hayunoii 6ubnnorexu) MeOeIi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHUKa C MOAKIIOYEHHEM K
MH(OpPMaLMOHHO-
KOMMYHHUKAIIHOHHOMN cetn

«VHTepHeT» W JNOCTymOM B
JIEKTPOHHYI0  MH(OPMAIIOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
BeO-KaMepbl, KOMMYHHKAaIHOHHOE
obopynoBanue, obecrieynBaroiee
JA0CTyl K CCTH HUHTCPHET
(mpoBoaHOE COETMHEHUE u
OecpoBOJIHOE  COEIMHEHUE  TO
texHonoruu Wi-Fi)

[omemenne s camocroaTesbHOM | Mebenb: yueOHas mebenb Microsoft Windows;
paboTs! 0Oy4aromuxcs (aya. Kommiekr  cnenmanusupoBanHoit | Microsoft Office
401C) MeOeNr: KOMIBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITBbIOTEepHAs

TEeXHUKa C [OJKIIOYCHHEM K

MHPOPMAITMOHHO-

KOMMYHHKaIMOHHON ceTH

«HTepHeT» ©  JIOCTYNOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOecrieunBaromee
JA0CTyl K CCTHU HUHTCPHET
(mpoBojHOE COCIMHEeHUE "
0ecrpoBOIHOE  COCIUHEHHE 10
texHogoruu Wi-Fi)
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