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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Makapos I1.I',
[IpenomaBaTelib NaerTbnratop R9a51899a-MakarovPG-41257daf| IL1.T". MakapoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Omutpues A.C.

Waentuduratop

R8d0ce031-DmitriyevAS-aaaeae2

A.C. Jlmutpuen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmucs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacuudpoBka
TIO/ITUCH)

10.10. Ily3una

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

(pacmudpoBka
TTO/ITUCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenp ocBoeHMs IMCHUIIMHBI. U3YYE€HHE CBOWCTB KOJUIOMJIHBIX pacTBOpoB, cdep ux
MPAKTUYECKOTO TPHUMEHEHUs, CIIOCOOOB WX CO3/IaHUs, a TakKe OCBOCHUE (PU3NYECKUX IPOIECCOB,
MPOUCXOSAIINX B AUCIEPCHBIX CHUCTEMax IpH Iepefaue UM Terlula, BHECEHUHU MX B IOJIE€ TPaJHeHTa
TEMIIepaTyp, YTO MOXKET HAOIIOJAThCs KaK MPU HEMOCPEACTBEHHOM MPAKTUYECKOM IMPUMEHEHUH, TaK U
pU UX 00pa30BaHUU

3agauu AUCHUILIMHBI

- U3YUCHHUC KJ'IaCCI/I(bI/IKaHI/II/I JUCIICPCHBIX CUCTEM, a TAKKE (1)I/ISI/I‘ICCKI/IX CBOMCTB KOJIJNIOMAHBIX
PACTBOPOB KaK KJj1acCa JUCIICPCHBIX CUCTCM;

- OCBOCHHC cq)ep IMPAKTHUYCCKOI'0 IPUMEHCHH A KOJUIOMAHBIX paCTBOPOB, a TaAKXKE CIIy4dacB, KOrjga
CaMOIIPOU3BOJILHOC 06p330BaHI/I€ AUCTICPCHBIX CUCTEM ABJIAIOTCS HCXKCIIATCIIbHBIM SIBJICHUCM,

- U3YUCHHUC (1)I/IBI/I‘IGCKI/IX IIpOUECCOB, MPOUCXOAANNX B JUCIIEPCHBIX CUCTEMAX, COACPIKAIINX
HAaHO- U MUKPOCKOIMMYCCKUC BKIIIOYCHHA, TTOQ JIEHCTBHEM BHEIIHErO TEIJIOBOTO BO3I[CI710TBH$I;

- OCBOCHHEC METOJ0B CO3JJaHUA CTaOMIBLHBIX KOJIJIOMHBIX paCTBOPOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
AHATM3UPOBATH
MOJICJTUPOBATh (PU3UUYCCKUE
MIPOIIECCHI B DJIEMEHTAaX
SHEPreTHYECKOT0
000pyI0BaHUS

N/1-1nk-1 Umeet
MIPAKTUYECKUE HABBIKU
MPUMEHEHHUS U3MEPUTENbHBIX
puOOPOB U TEXHUKU
HKCIIEPUMEHTA, HAaBBIKU
ocToOpaboTKH
HKCIIEPUMEHTATbHBIX TaHHBIX
1 CIIOCOOEH MPOBECTH aHAIIN3
MOTPEIIHOCTEN OIpeIesIIeMbIX
BEJIMYNH

3HATH:
- (puzmveckure cBONCTBA KOJIJIOUTHBIX
pPacTBOPOB Kak Kjlacca JUCHEPCHBIX
CHUCTEM.

YMETB!
- OIPENEINATh apaMeTPbl KOJUIOMIHBIX
pacTBOPOB, HEOOXOAUMBIE ISt
KOHKPETHOI'O CIIy4asi UX MPaKTUYECKOTO
IIPUMEHEHHS.

[1K-2 CnocobeH npuMeHsTh
pacyeTHO-TEOPETUIECKUE U
9KCIEPUMEHTAIbHbIE
METO/IBI HCCIIEIOBAHUS
3JIEKTPOMArHUTHBIX U
TeI0(QU3NUECKUX
IPOLIECCOB B
HU3KOpPa3MEpHBIX
YCTpPOMCTBAaX M MaTepuanax

NJ-3nk-2 Ciocoben
aHAJTM3UPOBATh MEXaHUYECKHE,
AIIEKTPOMArHUTHBIC U
TerI0(pU3NIECKUE CBOMCTBA B
HU3KOpa3MepHBIX MaTepHaiax
U yCTPOMCTBAxX

3HATH:

- TEIIO(QU3NUECKUE TPOLIECCHI,
XapakTepHbIe I IBYX(ha3HbIX
JUCIIEPCHBIX CUCTEM.

YMETh:
- IPOBOJIUTH TUTIOBBIE TEXHOJIOTHIECKUE
MPOLIECCHI MO CO3/IaHUI0 KOJUTOMIHBIX
pPacTBOPOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Hanorexnonorun u HanoMmatepuaisl B sHepretuke (ganee — OIIOII), nanpasnenus nmoarorosku 14.04.01
SnepHas PHEpPTeTHKA U TETUTO(H3HKa, YPOBEHb 00pa30BaHUs: BICIIEE 00pa30BaHKE - MarCTPaTypa.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh (hu3mKa (001mas)
- 3HaTh XUMHS

- 3HaTh (bl/ISHKO-XI/IMI/IZ HAaHOYAaCTUI U HAHOMATCPUaJloB
- 3HATb MpUKJIaAHAaA (1)I/I3I/IK8.




- 3HATh TEINIOMACCOOOMEH
- 3HATh MPOIECCHI MOTYUYECHUSI HAHOYACTHI] H HAHOMATEPHUAIOB

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaJTN(UKALMOHHON paOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 JlucnepcHbIe CHCTEMBI, 36 1 8 4 8 - - - - - 16 - Camocmosamenvnoe usyuenue
JICTIEpPCHOHHAs Cpea, meopemuueckoz0 mamepuana: N3yuenue
aucriepcHas ¢asa. JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
Knaccudukarus, " JlucniepcHbIe CUCTEMBI, TUCTIEPCHOHHAS cpeia,
OCHOBHbBIE CBOWCTBA. mucniepcHas daza. Knaccudukanus, ocCHOBHbIE
1.1 | JucnepcHble CUCTEMBI, 36 8 4 8 - - - - - 16 - cBoiicTBa."
JICTIEpPCHOHHAs Cpea, H3yuenue mamepuanos numepamypHsix
aucriepcHas pasa. UCHOYHUKOG:
Knaccudukarus, [1], 7-17
OCHOBHEBIE CBOMCTBA. [2], 242-251
2 [puxmnagaoe 36 8 4 8 - - - - - 16 - CamocmosamensbHnoe usyuenue
NpHMEHCHUE meopemuueckozo mamepuana: VIzyuenue
KOJUIOMTHBIX JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
PpacTBOpOB. "[TpuknazHoe NPUMEHEHNE KOJUTOUIHBIX
DOyHKIIMOHATBHBIC pacTBopoB. OYHKIIMOHAIBHBIE TOKPHITHS,
MOKPBITHS, METUIIIHA U MeJIUIMHA U OHOJIOTHsI, HAHO(OTOHHKA,
ouosorus, SHepreTuka."
HaHo(OTOHHKA, H3yuenue mamepuanog 1umepamypHsix
9HEpreTHKa. UCHMOYHUKOG:
2.1 [puknanHoe 36 8 4 8 - - - - - 16 - [1], 328-343
NpHMEHCHHE
KOJUTOMTHBIX
pacTBOpOB.
DyHKIMOHATBHBIC
MOKPBITHS, METULIIHA U
ouosorus,
HaHO(OTOHHKA,
9HEpreTHKa.




3 CuHTE3 KOJUIOUIHBIX 36 8 4 8 - 16 - Camocmosamenvhoe usyuenue
pactBopoB. MeTop! meopemuueckozo mamepuana: Visyaenue
aHaJIM3a KOJUIOUIHBIX JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
pPacTBOpOB. "CHHTE3 KOJUTOMTHBIX PacTBOPOB. MeTombl
3.1 CuHTE3 KOJUTOUTHBIX 36 8 4 8 - 16 - aHaJIM3a KOJUIOWAHBIX PacTBOPOB."
pacTBOpoB. MeToab! H3yuenue mamepuanog 1umepamypHbix
aHAJIN3a KOJIOMJHBIX UCIOYHUKOG:
pacTBOpOB. [1], 20-72, 284-327
[3], 95-129
4 TemmonepeHoc B 36 8 4 8 - 16 - CamocmoamensHnoe usyuenue
KOJUTOMTHBIX meopemuueckozo mamepuana: Visyaenue
pacTBopax, JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
HaHOXHUJKOCTSIX. "TermnonepeHoc B KOJUIOUAHBIX pacTBOpax,
4.1 TemnonepeHoc B 36 8 4 8 - 16 - HAHOKUJIKOCTSIX."
KOJUTOMTHBIX H3yuenue mamepuanog 1umepamypnoix
pacTBopax, UCIOYHUKOB:
HAHOXKHKOCTSX. [1], 196-209
[4], 453-517
[5], 42-45, 59-89, 495-527
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBuyanbHble KOHCYIbTAMU 0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUM 110 pa3aenam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. /lucnepcuvie cucmemvul, ducnepcuonnas cpeoa, oucnepcras gasza. Knaccuguxayus,
OCHOBHbLE CBOUCTEA.

1.1. lucniepcHbie CHCTEMBI, IUCIIEPCUOHHAs cpena, nucnepcHas ¢aza. Kiaccuduxanms,
OCHOBHBIE CBOMCTBA.

JucnepcHbie cuctemsl, onpenenenue. Kimaccupukamnus mo pazmepam vacrtuil.. Jucnepcnonnast
cpena. JucnepcHast ¢aza.. ArperarHoe COCTOSHUE IHUCIIEPCHBIX CHUCTeM. Buabl aucnepcHbIX
CHUCTEM U HX KHaCCI/I(I)I/IKaL[I/ISI o arpe€raTHoMy COCTOSAHUIO KOMIIOHCHT.. KOJIJIOI/II[HBIG PAaCTBOPBEI,
orpeziesieHue, OCHOBHBIE CBOMCTBA..

2. HDMKJZGC)HOE NpuUMeHeHue KOJLIOUOHBIX pacmeopos. PYHKYUOHAIbHbIE NOKDLLINUA, Meduuuﬁa
u 6110./10214)1, HaHOdQOWIOHuKa, SHepezemuKa.

2.1. IlpuknanHoe mpuMEHEHNE KOJUTOMIHBIX pacTBOPOB. DyHKIIMOHATBHBIE TIOKPBITHS,
MeuIuHa U OUoJIOTHsl, HAHO()OTOHHUKA, YHEPIeTHKA.

OO6siacTi  NPUKIAAHOTO TPUMEHEHHUS KOJUIOMAHBIX pacTBopoB. IlpuHTepHas mnevars..
TexHonmoruu co3ganusi GyHKUMOHAIBHBIX MOKPHITUHA. Menununa. buonorus. KpuMmunanucTuxka..
WcnapurensHas murorpadus. [mbOkas osnextponmka. Dotonuka. Duepreruka.. KommougHbie
pacTBOpHI Kak HexenartesbHoe sBieHne. Jpdekt kodeitnbx koneu. IlogaBneHre BOZHUKHOBEHUS
HEXENATENIbHBIX OTI0KECHHM. .

3. Cunmes KOANOUOHBIX pacnieopos. Memoodul ananuza KOJIOUOHbIX pacmeopoes.

3.1. CuHTE3 KOJUIOUIHBIX pacTBOPOB. MeTo/1bl aHaIN3a KOJUIOUIHBIX PACTBOPOB.

Oranbl CO3/1aHUS  KOJUIOWAHBIX pacTBOpoB. CuHTE3 aucnepcHod (asbl: JUCIIEPCUOHHBIE
METOAbI, KOHACHCAIITMOHHBIC MCTO/BI.. MeXElHI/ILIGCKI/IC, CI)I/I?;I/I‘-IGCKI/IC, XUMHUYECKHUE METOAbBI CHUHTE3a
yactul.. CraOuim3anuss KOJUIOMIHBIX — pacTBopoB. Koarymsanus, nenTtuszauus, JIUaius.
Knaccugukarus MeToq0B aHamM3a KOJUIOWJHBIX PAacTBOPOB.. XUMHUECKHE METOIbl. ONTHYECKHE
MmeToabl. CeTMMEHTAMOHHBIN aHaau3. MUKPOCKONHUS OCaXICHHIL. .

4. Tennoneperoc 6 KOJLIOUOHbBIX pacmeopax, HAHOMCUOKOCINAX.

4.1. TennonepeHOC B KOJUTOUIHBIX PACTBOPAX, HAHOKHUIKOCTSIX.

Knaccuueckast Teopus temtonepeHoca. (OCOOEHHOCTH TEIUIOGU3UKM HAHOMACIITAOHBIX
00BeKTOB.. OCHOBHBIE TETNIOGU3NYECKUE TTapaMETPhl KOJUTOUIHBIX PACTBOPOB. TEIIONpOBOAHOCTh
KOJJIOWIHBIX PAcTBOPOB.. MOJENN, ONUCHIBAIONINE TEIUIOOOMEH B KOJUIOMAHBIX pPacTBOpax.
KoHBeKTUBHBIH TEITIO00OMEH B KOJUIOUAHBIX pacTBopax. KuleHne KoIIouIHbIX pacTBOPOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. TermnonpoBOIHOCTH KOJUIOMIHBIX pacTBOPOB. KOHBEKTUBHBIN TEMJI000MEH B KOJJIOUIHBIX
pacTBopax;
2. OcHOBHBIE TeMI0(U3NIECKHE TapaMeTPphl KOJIOWAHBIX PacTBOPOB. Mojenu TernoooMeHa
B KOJUTOM/IHBIX PacTBOPAX;
3. Xumudeckue MeTobl aHanu3a. OnTuyeckue MeTo bl aHaau3a. CequMeHTallMOHHBIN
aHaM3. MUKPOCKOTIHSI OCAXKICHUHA.
4. YcroBus 1 3TaIlbl MOMYYEHUs KOJUIOMAHBIX pacTBopoB. Koarymsmus, ctabunuzanus,
JTaTN3 KOJUTOUIHBIX PaCTBOPOB;
5. CTaOuinbHOCTD KOJUIOUMAHBIX pacTBOpoB. CeaumenTanus. [logaBneHre BO3HUKHOBEHUS
HEXKEJIaTEIIbHBIX OTI0KCHHT;
6. O0nacTu NPUKIATHOTO MPUMEHEHHUS KOJUIOMIHBIX pacTBOpoB. KonnuecTBeHHbIE U



KaueCTBCHHBIC TTapaMeTPHI,

7. Knaccudukanus AUCTIEPCHBIX CUCTEM MO pazMepaM yactull. Onpeaenenre KOUTOUIHBIX
pacTBOpOB;

8. Knaccuduxamus aucrepcHbIX CUCTEM M0 arperaTHOMY COCTOSTHUIO KOMIIOHEHTOB.
JucniepcHas ¢asza, TUCIEPCUOHHAS CPea.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Onpenenenue BIUSHUS TEMIIEPATYPhl MOJIOKKHA HA TUHAMUKY BBICBIXaHUS KOJIJIOUJAHBIX
KarieJb;
2. UccnenoBanue 3aBUCUMOCTH KO3 GUIIMEHTA IPOITYCKAHUS KOJUIOMIHBIX PaCTBOPOB OT MX
KOHLIEHTpaLUu;
3. DkcnepuMeHTaIbHOE ONpeeIeHUE TapaMeTPOB, BIUAIOIUX HA CKOPOCTh CEAMMEHTALUN
30JICH;
4. Nzyuenue npoueccoB GOpMUPOBAHUS 30JI€l U KOJUIOUAHBIX PACTBOPOB. YIIbTPa3BYKOBas
obpaboTka.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaenue MarepuaioB Mo keiicam pazzena "JlucnepcHble CHCTEMBI, TUCIIEPCUOHHAS
cpena, nucnepcHas ¢asa. Kimaccudukarus, OcCHOBHbIE CBOMCTBA."

2. OOcyxkaeHne marepualioB Mo keicam pasnena "[lpukiamHoe MpUMEHEHUE KOJIIOMTHBIX
pactBopoB. DyHKIMOHAIbHBIE TOKPBITHS, MEIWLIMHA W OHONIOTHA, HaHO(POTOHHKA,
JHepreTUka."

3. OOcyxaeHnue MaTepraloB 1o keiicam pazzaena "TemionepeHoc B KOJIOUIHBIX PacTBOPAX,
HAHOKHUIKOCTAX."

Texywuti konmpoas (TK)

1. KoncynbTanuu HampaBJICHbl HA MOJTYYEHUE WHIWBUIYAIHHOTO 3aaHUS JIJISl BBHITTOJIHEHUS
KOHTPOJIBHBIX MEpONpuATUA 1o paszaeny "CUHTE3 KOJUIOMAHBIX PAacTBOPOB. MeTomabl
aHaJIM3a KOJUIOUJHBIX pacTBOPOB."

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3amiaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JUCLIUILINHE COOTBETCTBUH C
HHUKAaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1]2]3]4

3HaTh:
¢bu3nyeckre CBONCTBA KOJUIOUIHBIX PACTBOPOB KaK KontponsHas pabora/Buasl AUCIEpCHBIX CUCTEM.
KJIacca JUCIIEPCHBIX CUCTEM N-1nk1 + KomnonHeie pacTBOpHI Kak KJIacC JUCIEPCHBIX

CUCTEM.
TEIUIO(U3NIECKUE TPOLIECCHI, XapaKTEPHBIE IS WI-3 + Kontponpnas padora/TemnnooOMeH B KOJUTOUTHBIX
IBYX(a3HbIX JUCIEPCHBIX CUCTEM H-3me2 pacTBopax
Ymersb:
OINPEIENATh apaMeTPhl KOJUIOUIHBIX PACTBOPOB, Konrponsnas padora/Komnonaabie pacTBOphI B HAyKe
HE00XO0/AUMBIE /17151 KOHKPETHOTO ciydas ux N-1nk-1 + U TEXHUKE
IIPAKTUYECKOI0 NPUMEHEHUS
IIPOBOAUTH TUIIOBBIE TEXHOJIOTMUYECKUE IIPOLECCHI 10 Konrtponsnas padora/IIpenmyiiecTBa u HeJOCTATKU
CO3JJaHUIO KOJIJIOMJIHBIX PACTBOPOB W/1-3nk-2 + Pa3IMYHBIX METO/IOB ITOTYYEHUS U aHAIN3a

KOJUIOMJIHBIX CUCTEM




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Buapl nucnepeHbix cucteM. Komtoniable pacTBOpBI Kak Kacc JUCIEPCHBIX CUCTEM.
(KonTpoawsHas pabora)
2. Komouaseie pacTBopsl B Hayke U TexHuke (KontponbHas pabora)
3. [IpeumytiecTBa U HEAOCTATKU PA3IMYHBIX METO/I0B MOJYUYEHUS M aHATTN3a KOJUTOUIHBIX
cucreM (KontponpsHas pabora)

dopma peanuzanuu: [TuceMenHas padbota
1. TerutooOMeH B KOJIOUTHBIX pacTBopax (KoHTpoipHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Nel)

B nunnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTSPUAITBI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Peoxonkos, J. 1. Hanomarepuans! : yaeOHoe nocodue / JI. Y. Peixonkos, B. B. JleBuna, 3. JI.
JB3umsurypu . — 2-e u3a . — M. : BUHOM. Jlabopartopus 3nanuit, 2013 . — 365 c. —
(Hanorexnomnorum) . - ISBN 978-5-9963-0345-8 .;

2. Koposun, H. B. O6u1ast xumus : yd4eOHUK A7 By30B 110 TEXHUUECKUM HaIlPaBICHUSIM U
cnernmanbHOCTSIM / H. B. KopoBun . — 12-¢ u3j., crep . — M. : Beicmas mkona, 2010 . — 557 c. -
ISBN 978-5-06-006140-6 .;

3. CrapoctuH, B. B. Martepuansl 1 METOIbl HAHOTEXHOJIOTUY : yueOHoe rnocobue / B. B. CtapocTtun
; O6m. pex. JI. H. ITatpukees . — M. : BUHOM. JlaGopatopus 3nanuii, 2008 . — 431 c. —
(Hanorexnomnorum) . - ISBN 978-5-947747-27-0 .;

4. Imutpues, A. C. Beeaenue B Hanotemnopusuky / A. C. Imutpues . — M. : BUHOM.
Jlaboparopus 3Hanwmid, 2015 . — 790 c. — (Hanorexnomnoruwn) . - ISBN 978-5-9963-0843-9 ;

5. Koposun H. B., Kynemos H. B., 'onuapyk O. H., Kampiosa B. K., Jlanckas 1. ., MscaukoBa
H. B., Ocuna M. A., Ypuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (6-¢ u3m.,
ctep.), U3narennctBo: "Jlanw", Cankt-IlerepOypr, 2022 - (492 c.)
https://e.lanbook.com/book/183692.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepaniionHast cuctema cemeiicta Linux.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com
6. HaimonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 32U THI PD -

https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX MPO(EeCCHOHAJIBLHBIX CTAHAAPTOB MHUHNCTEPCTBA TPYAA U
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYeCKOro pa3putust P@ -

http://www.economy.gov.ru

12. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
13. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

14, HanmoHaIbHBIH MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiT @eaepajbHOrO areHTCTBA N0 TEXHUYECKOMY PeryJHMpOBAHUIO H

MmetpoJioruu - http://protect.gost.ru/
16. OrkpbITasi ynuBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaMMCHOBAHHC

VY4eOHble ayAUTOpUH IS M-409/2, Ayautopust CTOJI ITPENOAABATEIIS, CTOJ, TOCKA

IIPOBEJECHUS JIEKIINOHHBIX kag. "HT" MEJIOBas, MyJIbTUMENUUHBIN IPOEKTOP
3aHATUN U TEKYILETO M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEIUWHBIN
KOHTPOJIS naboparopus IIPOEKTOP
Kpuo(u3uKu
M-412, YuebOnas CTeJUIaX ISl XpaHEHUsI KHUT, CTOJI,
ayIuTopus CTYJI, MYJIbTUMEIUNHBIA TPOEKTOD,

JI0CKa MapKepHas

2K-120, MamuHHBIH 3211

cepBep, KOHIUIIMOHEP

NBI{

VYyeOHble ayIUTOPUH IS M-409/2, Ayautopus CTOJI IIPENOAABATENS, CTOJ, JOCKA
MIPOBEICHUS ITPAKTUYECKHUX kad. "HT" MeJIOBasi, MyJIbTUMEIUIHBIA TPOEKTOP
3ansatui, KP u KII M-422/4, YueOnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN

nmabopaTopust MIPOEKTOP
Kpuo(u3uKH
M-412, YuebHas CTEIJUTAX JIISI XPAaHEHUSI KHUT, CTOJI,
ayuTopus CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0CKa MapKepHas

K-120, MamuHHEIN 3471

cepBep, KOHIUIIOHEP

MBI
YueOHbIC ayAUTOPUH IS M-425/1, Yuebnas CTOJI, Ta0OPaTOPHBIN CTEH]T
MPOBEJICHUS J1a00OPATOPHBIX naboparopus
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3aHATHN TeTI0(PU3UKU
HaHOCTPYKTYD

Y4eOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa

IIPOBEICHUS IIPOMEKYTOYHOMN kag. "HT" MeJI0Bas1, MyJIbTUMEIUIHBIA IPOEKTOP
aTTecTaluu M-422/4, YuebHas CTOJI, CTYJ1, MYJIbTUMEIUMHBII
naboparopus MIPOEKTOP

KpUODU3UKH

M-412, Yuebnas CTeJUIaX IS XpaHEHUsI KHUT, CTOJL,

ayIUTOPUS CTYJI, MYJIbTUMEIUHUHBINA TPOCKTOP,

JOCKa MapKepHast

K-120, MammHHBIN 3a71
MBI

cepBep, KOHIUIIUOHEP

IMTomenenus misa

CaMOCTOSITENIbHOW PabOTHI

M-411/1,
KommnbrorepHslii knacc

CTOJI, CTYJI, JOCKA MEJIOBas,
MYJIbTUMEAUNHBIN IIPOEKTOD,
KOMIIBIOTEP NIEPCOHATIbHBIN

ITomemnienus mis
KOHCYJIbTHPOBaHUS

M-423/1, Ayautopust
kad. "HT"

CTYyJL, CTOJ MNHUCHMEHHBIN

[TomerieHus 1JIst XpaHESHHSI
o0opymoBaHus U y4eOHOTO

HHBCHTAaps

M-407/1, KnanoBas

CTCJIAX IJIA XPpaHCHUS MHBCHTAPA,
CTCJUIAX MU XpaHCHHUA KHUT,
HHBCHTAPb CHGHI/IaHI/ISPIpOBaHHLIﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TCHJ'IO(bI/IBI/I‘IGCKI/Ie IMPOLCCChI B KOJUIONAHBIX PAaCTBOpAX

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

Buapl nucnepcHbIx cucteM. KoutonHbeie pacTBOPHI KaK KIace AUCIIEPCHBIX CHCTEM.
(KontpomnwsHas pabota)

Kosmonaneie pactBopsl B Hayke U TexHuke (KoHTponbHas paboTa)

[TpeumyiiecTBa ¥ HEJOCTATKH PA3IMYHBIX METOJIOB TMOTYUYCHHUS M aHAJIN3a KOJUIOUIHBIX CHCTEM
(KonTponwsHas pabora)

TermtooOMeH B KOJIOUTHBIX pacTBopax (KoHTpoipHas padbora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM-
Howep Pazpen nucnurimmHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 JlucnepcHble CUCTEMBI, IUCIIEPCUOHHAS Cpela, TUCIepCHas
¢a3za. Knaccudukanus, OCHOBHbIE CBOHCTBA.
11 JlucnepcHble CUCTEMBI, TUCIIEPCUOHHAS Cpela, TUCIepCHas +
¢aza. Knaccudukanus, OCHOBHbIE CBOHCTBA.
[TpuxnanHoe NpUMEHEHHE KOJIOMIHBIX PACTBOPOB.
2 @DyHKIMOHATbHBIE TOKPHITUS, MEJUIIMHA U OHMOJIOT U,
HaHO(OTOHMKA, SHEPreTHKA.
[TpuknanHoOe NPUMEHEHHE KOJUIOMIHBIX PACTBOPOB.
2.1 @YHKIMOHAIbHbIE TOKPHITUSL, MEAUIIMHA U OUOJIOTHS, +
HaHO(OTOHMKA, YHEPTeTHKA.
3 CuHTe3 KOJUIOMAHBIX pacTBOPOB. MeToIbl aHaNn3a
KOJUIOMJIHBIX PacTBOPOB.
31 CuHTe3 KOJUIOMAHBIX pacTBOPOB. MeTo bl aHaNn3a +
KOJUIOMJIHBIX PaCTBOPOB.
4 TemionepeHoc B KOJUIOUAHBIX PACTBOPaX, HAHOKUAKOCTSX.
4.1 TemonepeHoc B KOJUIOUAHBIX paCTBOpPaxX, HAHOKUAKOCTSX. +

Bec KM, %:| 20 | 20 | 30 | 30

13



