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He.]'lb OCBOCHHUSA JUCIHUIIINHBI

[lenbro mpenogaBaHusl JUCHUIUIMHBI ABJISETCA IOJYYEHUE CTYICHTaMHU KOHKPETHBIX
3HAaHUM O CIOXHBIMH (PU3MKO- XHMHYECKHUX IIPOLECCaX, IOHATUH, 3aKOHOB M TEOPHH
KOJIJIOUHOM XMMHH,

Kommonmnas Xxumusi OTHOCUTCS K (PyHZaMEHTaIbHBIM Haykam, (HOPMHUPYIOIIUM
WHXEHEPHOE MBIIIICHHE.

B mniane craHOBIIEHMSI HAYYHOTO MHPOBO33PEHHSI CTYACHTOB MpOrpamMma IpH3BaHa CIO-
cobcTBOBaTh (HPOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS W LETOCTHOM CHCTEMBI COBPEMEHHOTO
XMMHYECKOT'O MBIIIICHHS.

3ajaun U3ydeHUsl TUCHUILUIMHBL: TPHOOPETEHUE OyIYIIMM CIICIHAIUCTOM HEOOXOUMBIX
0a30BBIX 3HAHUH IO TUCIUILIMHE U MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IPUMEHECHUS UX
B IPO(eCCUOHATBHOM NI TETLHOCTH.

N3ydyeHne AUCHMUIIIMHBI TOJDKHO OCHOBBIBATHCS HA CICAYIOIMUX MPodeccHoHATbHBIX
CTaHJapTax:

- 26.001. Cneunanuct mo 006ecrne4eHnI0 KOMIJIEKCHOTO KOHTPOJIS MPOU3BOJICTBA HAHOCTPYKTY-
PHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB;

- 26.004. CnenuanucTt 1m0 IPOU3BOACTBY BOJIOKHUCTBIX HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIH-
OHHBIX MaTEpPHUaJOB.

Mecto y4yedHoi1 nucuumiueel B crpykrype OOII BO

«Kommoungnast xumus» - oOsi3arenbHas  oOmienpodecCHoHabHAs  AUCHUTLTNHA
00pa30BaTebHOIN MPOrpaMMBl.

B pamkax u3y4yeHHs AMCHUIUIMHBI (POPMHUPYIOTCS 00s3aTenbHas o0mmenpodeccuoHaabHas
JTMCIUTUTMHA 00pa30BaTeIbHON MPOTPAMMBI.

B pamkax u3ydeHus IUCHMIUIMHBI (GopMUpYyIOTcd B pamkax u3ydeHHs IUCLUILIMHBI Y
CTYAEHTOB JIOJDKHO DPAa3BUTHCS XMUMHUYECKOE MBIIUIEHHE, JOJKHBI PAcKphITbCS OCOOEHHOCTH
CTPOGHUSI M CBOWCTBA CHCTEM, CBS3aHHBIX C MX JIUCIEPCHBIM COCTOSHHUEM, a TaKxke
chopMHpYIOTCS TaKHe TpPYAOBbIe (YHKLMH, KAaK  BBIMOJHEHHE XHUMHUYECKHX PpacueToB C
UCTIOJIF30BAaHUEM CIIPABOYHOM JINTEPATYypHl, TIOMOTAIOIINE PElIaTh BOMPOCH YCTOMYMBOCTH M
MPaKTUYECKOTO MCIIOJIb30BAaHMS KOJUIOUIHO-IUCTIEPCHBIX CHCTEM.

Jlnst ocBoeHust nuctMIUIMHbL «KosutonHas XUMuUsS» HEOOXOIMMBI 3HAHME, YMEHHE U Biajie-
HHUE MaTepHaIoM MO MPEANIECTBYIOIUM AUCIUIUIMHAM B COOTBETCTBUH C TPEOOBAHHMSIMH OCBOE-
HUS IPOTPaMMBI:

® MaTeMaTHKa;

e 00mas u HeopraHu4YecKas XUMUS,
e (usnyeckas XUMHUS:

e (usnka.

Teopernueckue 3HaHUS W MPAKTUYECKHE HABBIKM, MOJYYEHHBIE CTYJIEHTAMH MPU HU3Y4YECHHUH
KOJIJIOWIHON XWMUH, TOJDKHBI OBITh MCITOJB30BAHBI B MPOIECCE M3YUEHUS TOCIETYIONNX THC-
IIUIUTAH: 9KOJIOTHUS, TEXHOJIOTUS BOJIOTIOATOTOBKH U BOJIOOYHCTKA.

[Tocne w3ydeHUs TUCIUTUTHHBI BHITYCKHUKH JOJDKHBI OBITH TOTOBBI K BBITOJHEHHIO CIIETY-
IOIIUX TPYJOBBIX (DYHKIIMHA:

- A/06.6. Pa3paboTka npeanokeHuil Mo KOMIUIEKCHOMY MCIIOJIb30BAHUIO ChIPhS U
YTUIM3AIMU OTXOJI0B IPOM3BOJICTBA;

- D/01.6. CoBepiiieHCTBOBaHHME TEXHOJIOTHUH, MEXAHU3AIIAS U aBTOMATH3AITUS
IPOM3BOJICTBEHHBIX MPOLIECCOB.



Komnerenunuu odyvarwiuerocsi, popmupyembie B pe3yJibTare
OCBOEHUS TUCHHILIMHBI
B mpomecce ocBoeHHs JAaHHOW AUCHUILUIMHBI Y CTyAEHTa (DOPMUPYIOTCS CIETYIOLIHE

KOMIIETECHIINH:
o0mernpodeccuoHalbHbIE:
Kon xkommie- | HaummeHoBaHue KOMIIETEH- Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
TEHLIMH 100501
OIIK-1 OIIK-1 CnocobeH n3y4ars, 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
aHaJIM3UPOBATh, UCIIOJIB30- MaTepHualoB, OCHOBBIBAsICh HA 3HAHUSAX O CTPOE-
BaTh MEXaHU3MbI XUMUYE- HUU BEILIECTBA, IPUPOJIC XUMUYECKOM CBSI3H pa3-
CKHX pEeaKLHi, IPOUCXO- JUYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB, CO-
IIUX B TEXHOJIOTHYECKUX €IMHEHUH, BEUIECTB U MaTEPHAJIOB
MPOIECCaX U OKPYKAIOIIEM V-OIIK-1 YMeTb uCnonb30BaTh MEXaHU3MbI XHU-
MHpE, OCHOBBIBASACH Ha 3HA- MUYECKHUX PEAKIUM, TPOUCXOSAIINX B TEXHOJIO-
HUSAX O CTPOCHUU BEUIECTBA, | TMYECKUX IPOLECCaX U OKPYKAIOLEM MUpPE, AJIs
MIPUPOJIE XUMUYECKOMN CBSI3M | ONPE/IeNIeHNs KaUeCTBEHHBIX U KOJIMYECTBEHHBIX
Y CBOMCTBAX Pa3IM4HbIX XapaKTEPUCTHK BELLECTB U MATEPUAJIOB
KJIACCOB XMMUYECKUX 3JIE- B-OIIK-1 Bnaners ananu3om METOIOB OIpe/ie-
MEHTOB, COCIMHEHU1, Be- JeHus TpeOyeMBbIX apaMeTpPOB U3MEPEHUS Kade-
HIECTB U MaTEPHAJIOB CTBEHHBIX M KOJIMYECTBEHHBIX XaPAKTEPUCTUK
po0 chIpbs 1 nonyhabpUKaToB
OIIK-5 OIIK-5 Cnocoben ocymects- | 3-OIIK-5 3HaTh TEXHOIOrMYECKUH MpoLiecc,
JSATh SKCIEPUMEHTAJIbHbBIE CBOMCTBA ChIPbsl TOTOBOM MPOIYKIUHU ISl OCY-
WCCJICIOBAHMS M UCTIBITAHUS | MIECTBJICHUS SKCIIEPUMEHTAIIbHBIX HCCIIEI0BA-
0 33/1aHHOM METO/AMKE, ITPO- | HUM U UCTIBITAHUI OMBITHBIX 00pa3I0B MaTepua-
BOJUTH HAOJIFOJICHUS U M3ME- | JIOB 1O 3aJIaHHOM METOUKE
penus ¢ yuerom TpeboBanuii | Y-OIIK-5 YMmeTh BHIIOTHATH SKCIIEPUMEHTANb-
TEXHUKH 0€30MaCHOCTH, 00- HBIC UCCIICIOBAHMS B B 00pa0bO0TKe, MHTEpIIpETa-
pabaThIBaTh U HHTEPIPETH- LAY MTOJYYEHHBIX FKCIIEPUMEHTAIIbHBIX TAHHBIX
poBath skcriepumenTanbabie | B-OIIK-5 Brnagers HaBbikamu pa3paboTku pe-
JTAaHHBIE rllaMeHTa MPOBEICHUS UCTIBITAHUN HOBBIX 00-
Pa3IoB MPOAYKIIMH C YIETOM TPEOOBaHUH TeX-
HUKH 0€30MacHOCTH
npodeccuoHalbHbIE
Kona xomrme- WNHaukaTophl 1OCTUXKEHUS KOMITETEHIIUH
S HanmeHoBaHMne KOMIETEHIIUU
3-11K-2 3HaTh CBOMCTBa XUMHUYECKHUX
3JIEMEHTOB, COEJTMHEHUN U MaTepUaIoB Ha
WX OCHOBE JIJIs1 COOJTIO/IEHUS TEXHOJIOTH-
YECKOI'0 periaMeHTa
V-IIK-2 YMeTs ucnonb3oBaTh 3HAaHUS
CIOCOOEH MCIONIb30BaTh 3HAHUE o
. CBOMCTB XUMHUYECKHX AJIEMEHTOB, COE/IH-
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, .
. HEHUI U MaTepuajoB Ha UX OCHOBE JJIs
[TK-2 COEIMHEHUI U MaTepUalioB HA UX

OCHOBE JJIs peLleHus 3a7a4 Ipo-
(beccruoHanbHON NesTeNbHOCTH

pelIeHus 3a/1a4 10 BBITYCKY MPOAYKLHHU B
CTPOTOM COOTBETCTBHM C TEXHUUECKUMU
TpeOOBaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU
MIPEIJIOKEHUS TI0 KOMIUIEKCHOMY HCTIONb-
30BaHUIO CHIPbS U YTUIN3ALUU OTXOJ0B
MIPOU3BOJICTBA




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILJIMHDbI

Hanpasnenue/ Bogneuenue B
Co3nanue Hcnonb30BaHue BOCITUTATEIHLHOTO
enu . . Pa3HOILIAHOBYIO
YCIIOBUIA, NOTeHIMAa yueOHOU
BHEYUCOHYIO
00eCIeunBaOLINX JTCITUTUTHHBI
JICSTEIIbHOCTh
[Tpodeccuo- - hopmupoBanue Hcnons3oBanue Bocnutarenb- | 1. Opranu3zamnus

HaAJIbHOE U TPY-
JI0BO€ BOCIIH-

KYJbTYpPhI HCCIIE-
OBATEJILCKOMN 1

TaHHUC

WH)XEHEPHOU n1esi-
tenbHOCTH (B16)

HOTO MOTEHIMAaNIa AUCIUTIINH
npodeccnoHATEHOTO MOTYJIS ISt
(hopMUpOBaHUS UHKEHEPHOTO
MBILUICHUS U HH)XEHEPHOU KyIIb-
TYpHI 32 CUET

-IPaKTHYECKUX CTYACHUYECKHX
HCCIIEIOBaHUI COBPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CUCTEM;

-IIPOEKTHOM JESTENbHOCTH CTY-
JICHTOB IO pa3pabOTKe U ONTUMHU-
3alMU TEXHOJIOTHUYECKUX CHCTEM,
CBA3aHHOM C PELIEHUEM PEAIbHBIX
MIPOU3BOJICTBEHHBIX 3a71a4;

-IIPOXOKICHUS Yepe3 pa3HO00-
pa3Hble UTPOBBIE, TBOPUYECKUE,
¢bectuBanbHBIE POPMEIL, TPEOYIO-
1€ aHaIn3a CI0XKHOTO O0BEKTa,
MMOCTAaHOBKH OTHOCHTEIBHO HETO
npeoOpa3oBaTeIbHBIX 3a7a4 AJIs
UX ONTUMAIBHOTO PEIICHHS.

KpYIJIOrO CTOJIa Ha
TeMy «AKTyaJlbHbIE
BOIIPOCHI TEOPUH U
MIPaKTUKU KOJIJIOUI-
HON XUMHM.

2. ®opMupoBaHUE
IIPOU3BOJCTBEHHOIO
KOJUIEKTUBHM3Ma B XO-
JI€ COBMECTHOTIO pe-
IIEHUS. MOJIEIbHBIX U
IIPAKTUYECKUX 3a7ad.
3. Opranuzanusi KOH-
Kypca BUKTOPUHBI Ha
TeMy «KoymonnHas
XUMHS B IIPOMBIILI-
JIEHHOCTH ».

CTpykTypa u coaep:kaHue Y4eOHOI THCHHNIHHbI
JlucuuniuuHa Tpenojaercs CTyleHTamMm B 6-M  cemecTpe.
JUCILUILIMHEBI coCTaBigeT 3 equHunbl, 108 ak. yaca.

Kanennapubiii niian

OOmast  TpyI0eMKOCThb

Ne | Ne | HaumenoBaHue pasie- | Buabl yueOHol gesiTelib- ArtTecra Makcu
P Jia (TeMbl) QM CIATLIU- HOCTH (B Yacax) s pas- MaJlb-
a e HBI aeJsia HbI
3 (dopma’) 6amnn

@ L
hi| bl = 3@
e z| 5 paszen
a S| 5|9
=
= = | = | &
a o =1 2| g | £
AEREREAE
2 | = |=1=510
1 1-5 | Pazgen 1. [ucnepcuwie | 75 | 10/4| 20 | 10 | 35 | T-1 40
CHUCTEMBI (MMCbMEHHO)
2 6-7 | Pasngen 2. CBoiicTBa 33 |6/4 |12 6 9 | T-2 20
KOJUIOWJTHBIX PaCTBOPOB (MMCHMEHHO)
Bun npoMexyTouHOM arTecTanun 108 | 16/8 | 32 | 16 | 44 3 40




CokpatieHHOe HaUMEHOBaHKE (POPM TEKYILEro KOHTPOJISI U aTTeCTAllUU Pa3/IesioB:

Oo0o3Hauenune ITosiHoe HauMeHOBaHHeE
T TectupoBanue
3 3auer

CoaeprxkaHue JIEKHHOHHOTO Kypca

Y CcTONYMBOCTB AUCIEPCHBIX CUCTEM.

Koarynsiuust, BUJIbl U IPUYUHBI.

Teopus ycroitunBoctu u koarysaud (JJIDO)
3aKOHOMEPHOCTH KOAryJIsILUU O] IEHCTBUEM AIIEKTPOJINTOB
[IpaBuio Koaryysuuu.

o E

IlenTuzanus.

TeMbl JIEKIHH. Bcero Yueouo-
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIUH 4acoB METOXMFIECKOE
ol0ecrieyeHue
1 2 3

Jlekuus 1. {ucnepcHbie CUCTEMBbI. 1-6
1. Komnomguas xumust. 3agadu 2
2. Knaccudukarus qucnepcHbie CHCTEMBbI.
3. TlapameTrpbl MOBEPXHOCTH.
4. Tlpu3Haku KOJUIOMJHBIX CUCTEM.
5. CrocoObl MOTy4eHHs KOJUIOUIOB.

Jlexuus 2. CTpyKTypooOpa3oBaHue B KOJJIOHIHBIX CHCTEMAaX 2 1-6
1. Mexanusm o0pa3oBaHUS U CTPOCHHE JIBOWHOTO 3JICKTPUYE-
CKOTO CJIOSI.

2. CtpyKkTypooOpa3oBaHHe B KOJUIOUHBIX CUCTEMAX.
3. MexaHu3M CTpYKTYpUpPOBaHHUSI.
4. CrpoeHue MULIENIL.
5. INorenuunanonpenemnsioue HOHbI.
6. Ancopbunonnsie u i y3nOHHBIC CIIOU.

Jlexuust 3. CBoOOAHASI TOBEPXHOCTHAS YHEPTHS 2 1-6
1. CBoboaHasi MOBEpXHOCTHAS
2. IloBepXxHOCTHOE HATSKECHHE.
3. Pabota o co3aHuro HOBOW MOBEPXHOCTH.
4. Kore3noHHbBIE ¥ TOBEPXHOCTHBIE CHIIBI.

Jlexmus 4. Ancopoums. 2 1-6
1. OcHOBHBIE MOHATHS.
2. Jlokanmu3oBaHHas HEJOKAJIM30BaHHAS aacopOIms. XapakTe-

PUCTHKH a/ICOPOITUH.

3. XemocopOrus.
4. KonmdecTBeHHBIE XapaKTEPUCTHUKH.

Jlexuus 5. Teopun agcopOuuu. 2 1-6
1. Buast agcopOuumu.
2. TTIAB, IIMAB.
3. TloBepxHOCTHasi aKTUBHOCTb.
4. Anresus.
5. CMauuBaHUE U pACTCKAHUE KUTKOCTH.
6. KpaeBoii yron cMaunBaHusI.

Jlexuus 6. Y cTOHYNBOCTH KOVIOUAHBIX CHCTEM 2 1-6




Jlexkums 7. CBoMCTBA KOJJIOMAHBIX CHCTEM 4 1-6
1. MonexkynspHO-KMHETUYECKHE CBOMCTBA.
2. Cemumentanusa. CeTMMEHTAMOHHBINA aHAIN3.
3. OnTudeckre CBONCTBA KOJUIOUIHBIX CHCTEM
4. DneKTpOKUHETHYECKHE CBOICTBA TUCHIEPCHBIX CUCTEM
5. Dnekrpodopes.
Ilepeyennb J1abopaToOpHBIX padboT
Tema s1a6opaTopHoro 3anaTus. Bonpocsl, orpadarsiBaembie | Bcero Y4ebdHo-
HAa J1a00pPaTOPHOM 3aHATHHU 4yacoB MeTouYecKoe
olecrieyenune
1 2 3
TexHunka 6€301MaCHOCTH. 2 1-6,7
Ilony4yeHue u u3yd4eHue yCTOMYUBOCTH IIEH
[Tonryuenue u obpalieHre SMyJIbCUl 2 1-6,8
[Tonyuenue 3onei 4 1-6,9
CpaBHeHHME TOBEPXHOCTHOTO HATSHKEHHUSI TOMOJIOTHYECKOTO psiia 4/4 1-6,10
CIIUPTOB
Ancopbuusi. AncopOuusi yKCyCHON KUCIOTHI Ha TBEPIIOM aJIcOp- 4/4 1-6,11
OeHTe
Omnpezenenue nopora Koaryiasiuu 30J1ei 4/4 1-6,12
. Onpenienenue BI3KOCTH paCTBOPOB INIMIIEPUHA C Pa3IMYHON 4 1-6,13
IJIOTHOCTHIO.
Omnpenenenue 3apsaa 4acTHI] 30JIs XKelle3a METOIOM 3JIEKTPodo- 4/4 1-6.14
pes3a
Onruyeckue CBOHCTBA 4 1-6,15
Ilepeyensb npakTHYeCKUX padoT
Tema npakTuyeckoro 3anaTusa. Bornpocel, orpa- Bcero Yaebuo- MeﬁTO'
0aTbIBaeMble HA MPAKTHYECKOM 3aHATHH 4aCOB AATIECKOE 0bec-
neyeHue
1 2 3
Omnpenenenue yaeapHONH OBEPXHOCTH YaCTHULL AUCTIEPCHOMN (ha3bl 2 1-6
Murneninoo6pa3zoBanre B KOJUIOMTHO-IUCIIEPCHBIX CUCTEMAaX 2 1-6
Ornpezenienne MOBEPXHOCTHOTO HATSKEHUS 2 1-6
AncopOuust Ha rpaHuIe a3 4 1-6
Koarymsuus. [IpaBuna koarynsuuu 2 1-6
ArperatuBHasi yCTOWYMBOCTh CYCIICH3UMN 2 1-6
DNEKTPOKMHETUYECKUE CBOWCTBA KOJUTOMIHBIX PACTBOPOB 2 1-6




3anaHus AJs51 cCAaMOCTOATEJIbHOM PadoThI CTY/IECHTOB

Bonpochl 1J1s1 caMOCTOATEILHOI0 U3yYeHHs (3a7aHus1) Bcero YueOHo-
Yacos MeETOoauYecKoe
olecrieyenune
1 2 3
TepmoauHaMHYecKHe XapaAKTEePUCTHKH OBEPXHOCTH OHO- 6 1-6
KOMIIOHEHTHOM CHCTEeMBbI.
HucnepcHocth. Knaccudukarus ['pama.
VY nenpHas HOBEPXHOCTb.
IIpuyuHbI 00pa30BaAHUSA IBOIHOI0 JIEKTPUYECKOT0 CJIOA. 6 1-6
IIpaBuio IleckoBa-Ilanera- @osHca.
Kore3uonHble 1 NOBepXHOCTHbIE CHJIBI. 6 1-6
Omneit Hronpe. IloBepxHOCTHAs 3HEPrUs
Ancop6ums. [ToBepXHOCTHAs aKTHBHOCTb. 6 1-6
I'paduku ancopobuuu. [lapameTpsl agcoOpOIIOHHOTO CIIOS
KoanuyecTtBeHHast Mepa aicopOuuu. 5 1-6
AncopOuust Ha TpaHULlE pacTBOP-Tas.
AncopOuusi Ha TpaHUIE TBEPJOE TEJIO- PACTBOP
Teopum ycTOHYNBOCTH M KOATYJISLMH. 6 1-6
@DakTophl CTAOUIN3ALNN KOJIOUIHBIX CHCTEM.
[IpaBuia koarymsiiuu. ArperatuBHasi yctoiunBocTh [leckoBa.
ITopor koarymsiiuu. Y CTOMYUBOCTH KOJUTOUIHBIX CHCTEM.
OnrTnyeckne cBOMCTBA KOJIOWIHBIX CHCTEM. 9 1-6

KpuBble pacnpeneneHusi BEmeCTBa, paanyc chepruieckord JacTu-
1bl. [loqUMHEHHOCTh KOJTOUIHO- AUCIIEPCHBIX CUCTEM ypaBHEHU-
sm Hprotona u DitHmrelina CeauMeHTaMOHHO-IU(PHY3HNOHHOE

PaBHOBCCHC.
QHGKTI)OKI/IHGTI/ILIGCKI/IC SBJICHUSA. SHGKTpI/ILIeCKI/Ie CBOMCTBa JUC-
TIICPCHBIX CUCTCM.

PacuerHo-rpadgmyeckasi padoTa He NpeIyCMOTPEeHa Y4eOHBbIM IJIAHOM

KypcoBasi paGota He npexycMoTpeHa yu4eOHbIM IUIAHOM

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

IIpu peanmzanuum yuyebHOro Matepuana kypca «KommouaHas XHMHUS» HCIIOJB3YHOTCS

pa3jInuHbIC O6p330BaTeJIBHLIe TCXHOJIOTHH, CHOCO6CTBYIOIJ_II/IG CO3JaHUIO aTMOC(i)epH CBO6OHHOﬁ
u TBOp‘{CCKOﬁ AUCKYCCHHU KaK MCXKAY HNpCroAaBaTCIIEM U CTyIACHTAMHU, TaK U B CT}UIGH‘IGCKOIZ

rpymrie. HCJ'IBIO Ipru 3TOM SBJISCTCA BBIpa6OTKa Y CTYACHTOB HABBIKOB U KOMHCTGHHHﬁ,

MO3BOJIIOIINX CAMOCTOSATEIBHO BECTH MCCIIE0BATEIbCKYIO M HAYYHO-TIEIarOTHYECKYI0 paboTy.
[IpakTrueckasi IOArOTOBKA IPU pean3alii y4eOHOM TMCHUIUIMHBI OPTaHU3YeTCs IIyTeM

MIPOBEJCHUS JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATUMN, MPeAyCMaTPUBAIOIIUX y4acThe o0yyaro-

IIMXCS B BBINOJIHEHUH OTAENBHBIX 3JIEMEHTOB paboT, CBA3AHHBIX ¢ Oyaymied npodeccruoHalb-

HOU AesATEeNbHOCTEIO.

HpaKTI/I‘-ICCKaﬂ IOoATOTOBKA TAKXKC BKJIFOYACT B ce0s 3aHATUS JCKIIMOHHOI'O TUIla, KOTO-

pBIe MIpeIycMaTpUBAIOT Niepenady yaeOHoi nHpopmanuu o0yJaromumMes, He0OX0IUMOM TS TT0-
CJIETYIOIIETO BBITIOMHEHUS padoT, CBA3aHHBIX ¢ OyayIiel nmpodeccuoHanbHON AeITeTbHOCTHIO.
AyIUTOpHBIE 3aHATHUS TPOBOAATCA B BHUAE JEKIUMH ¢ wucnonb3oBaHueM [IK wu

KOMITBIOTEPHOTO  TpoekTopa. JlabopartopHbie pabOTBI  MPOBOIATCS

nmabopaTopuH.




CamocTtosTenbHass paboTa CTYAEHTOB IPOBOJIUTCS TIOJ PYKOBOACTBOM IIpenojaBaTeneii, ¢

OKa3aHUuEM KOHCYJIBTaI_II/Iﬁ " oMo Ipu MOAroTOBKEC K KOHTPOJIbHBIM pa60TaM, BBIITOJIHCHHUH

MOMAIITHUX 3aIaHUMH.

DoHJ OLIEHOYHBIX cpeacre

q)OHI[ OLCHOYHBIX CpPCACTB II0 OUCHUIIJIMHC o0ecrieuynBaeT IMPOBEPKY OCBOCHUA

IUIAHUPYEMBIX pEe3yJbTaToB OO0y4deHHs (KOMIETEHUMH H HMX HMHIUKAaTOPOB) MOCPEICTBOM

MEPONPUITHHA TEKYILET0, PyOEKHOTO U IIPOMEKYTOYHOI'O KOHTPOJIS 110 AUCLHUIUIMHE.

CBs3p Mexny (HopMUPYEMBIMH KOMIETEHLUUSAMH M (HOpMaMH KOHTPOJS HX OCBOCHHUS

MIPE/ICTABJICHA B CIICIYIONIEH TabIuIIe:

HaunmenoBaunue KoH-

Ne Kon n HauMeHoBaHMEe HHAUKATOPA 10- HanmenoBanue
TPOJTUPYEMBIX pa3/ieioB .
n/m CTHKEHUS KOMITETEHIIHIA OIICHOYHOT'O CPEJCTBA
(Tembr)
Bxo/1HO#1 KOHTPOJIb
. Bompocsr BxoaHoro
1 | BxoaHoii KOHTPOJIb P A
KOHTPOJIS /YCTHO)
ATTecTanus pa3JesoB, TEKYIHl KOHTPOIIb YCIIEBAEMOCTH
Pazpmen 1. «lucnepc- | OIIK-1, OIIK-5, T1K-2
CobecenoBanue
HBIE CUCTEMBD»
1 Tect 1
2 Pasnen 2. « CeoiictBa | OIIK-1, OIIK-5, I1K-2 CobecenoBanne
KOJUIOUTHBIX PacTBO- Tect-2
pOBY»
[TpomexxyTouHas aTTecTanus
3auer OIIK-1, OIIK-5, I1K-2 Bompocsl k 3auery

(ycTHO)

CTaBJISIFOT COOO BOIPOCHI, KOTOPBIE 33JAI0TCS CTYAEHTaM B YCTHOMU (hopMe.

LCoNoOARWNE

N
= o

BXOI[HOI\/JI KOHTPOJIb NPECAHASHAYCH IJId BBIABJICHUA HpO6€J’IOB B 3HAHUAX CTYACHTOB U I'O-
TOBHOCTH HUX K IMOJTYYCHHIO HOBBIX 3HAHU. OI_IeHO‘IHBIe cpeacTBa il BXOAHOTO KOHTPOJIA IIPE -

BOl'[pOCbI BXOJIHOI'0O KOHTPOJHA

Z[I/ICHepCHBIC CUCTCMBI

I'eTeporennbie cucTeMbl

JucnepcHOCTh

Kak knaccuduiupyrorcst TUCTiepCHBIE CUCTEMBI

Munemna

SAnpo munemst
[IpoTrBOMOHHBI
ANCOpOLIMOHHBIN cI0M
I'panyna

AncopOrus
CenumeHTtanus

Tekyunii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMbIIi MOHUTOPUHT YPOBHSI YCBOCHUS
3HaHWI ¥ GOPMUPOBAHUS YMEHUN 1 HABBIKOB B TeUEHUE ceMecTpa. TeKyIIHii KOHTPOJIb 3HAHHH,
YMEHHI U HAaBBIKOB CTYICHTOB OCYIIIECTBISETCS B XO/I€ YU€OHBIX (ayIUTOPHBIX) 3aHSATHUH, TPOBO-




JUMBIX 10 pacnucanuio. @opMaMu TEKYIIEro KOHTPOJIS BHICTYNAIOT coOOeceI0BaHUEe TI0 TeMaM,
KOTOpPbIE OTPadaThIBAIOTCS HA MIPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHSIX.

CoNoA~WNE

PRERPRRERPRRERRREE
ONOUITANWNRE O

19.

20.

21.

22.

23.

24.

25.

26.

27.

Bomnpocskl Kk codece10BaHNIO
Pasznen 1.

Krnaccudukanus nucnepcHbie CUCTEMBI.
[Tpu3HaKy KOJTOUIHBIX CUCTEM.
CriocoOsl MosTy4eHus KOJIOU/I0B.
MexaHu3M 00pa30BaHUs U CTPOCHHE JTBOMHOTO AIEKTPUIECKOTO CIIOS.
CrtpyktypooOpa3oBaHue B KOJUIOUIHBIX CHCTEMAaX.
IToTeHnmanonpenensonue HOHs.I.
AncopOuronHbie ¥ U Gy3nOHHBIE CIIOH.
CBo0OOIHAS TOBEPXHOCTHAS SHEPTUS
[ToBepxHOCTHOE HATSIKEHHE.

. AncopOuuu.

. XeMocopOIus.

. 3otepmsbl 1 n306apbl acopOIu.

. KonnuecTBeHHbBIE XapaKTEPUCTUKH aICOPOIIHH.
. Buger ancopouuu.

. ITIAB,

. Anresus.

CMauuBaHue 1 pacTCKaHUuC XUIKOCTHU.

. PaccmoTpuTe cTpoeHME MHMLEIUIBI 30JI1, IOJY4EHHOIO IPU B3aMMOJEHCTBUM XJIOpUIA

xenesa (III) ¢ uzbertkom rekcanunanodeppara (I1) kamus K4[Fe(CN)g].

PaccmoTtpute crpoenne munemsl 30558 Opomua cepedpa AgBr, Moy4eHHOTro B3auMoO-
neiicTBueM Opomuia Kajlus U HUTparta cepeOpa, eciiu OpoMuU Kajus B3ST B U30BITKE.
N300pa3ute cxemy CTpOEHUS MHUIIEIUIBI 30715 cynbdara 6apust BaSO,, momyueHHoro npu
cMmemeHuu xjaopunaa 6apus BaCl, ¢ M30bITOUHBIM KOJIMYECTBOM CEPHOM KMCIOTHI.
N300pa3ute cxemy CTpOCHHUS MHIEIUIBI 301 Hoauaa cepedpa Agl, momyd4eHHOTO B3au-
MoJieiicTBHeM HoAM A Kallusl M HUTpata cepedpa. Ctabunuszarop — HUTpaT cepedpa.
PaccmoTtpuTe cTpoeHre MHUIENIbl 30715, HOJYYEHHOTO MpU B3aUMOJCHCTBUM XJIOpUAA
xenesa (I11) ¢ u3dpiTkoM rekcaranodeppara (I1) kamust K4[Fe(CN)g]

PaccunraiiTe MOBEpXHOCTHOE HATSKEHHE BOJHOIO PAaCTBOPA MACIISTHOW KHCJIOTHI C KOH-
nentpanuen 0,1 KMOJTB/M° npu temneparype 273K. Koncranrs! ypaBHenus HIumkoscko-
ro: a=12,6%10"%; b=21,5; ITOBEPXHOCTHOE HATSKEHHUE BOJA IIPU YKA3aHHOM TeMIeparype
cocTaBiseT 75,49* 10° H/m.

s BOIHOrO pacTBOpa MPONHMOHOBOM KHUCJIOTHI OINpPEAETCHbl CIEAYIOLIUE 3HAYCHUS
KOHCTaHT ypaBHeHus [lIumkosckoro npu temneparype 293K: a=12,8%10"%; b=7,16. BsI-
YHCIIUTE MMOBEPXHOCTHOE HATSHKEHUE pacTBopa ¢ KOHIeHTpalue, pasuoi 0,1 KMOJIB/M".
[Ipu »>T0Il1 TemnepaType MOBEPXHOCTHOE HATSKEHUE BOAbI COCTABIISET 72,53*10° H/m.
Jl1st BOAHOTO pacTBOpa MacisIHOM KUCJIOTHI OMPEENIEHbl CIEeIYIOIINe KOHCTAHThl ypaB-
HeHus llIumkosckoro npu temneparype 273K: a=12,6%¥10"%; b=21,5. Berumcaute mo-
BEPXHOCTHOE HATSKEHUE pacTBOpa ¢ KOHIEHTpaluen, pasHoi 0,01 KMOJIB/M®, [Ipu >ton
TEMIIEPAType MOBEPXHOCTHOE HATSKEHUE BOJIbI COCTABIISET 72,53*%10° H/m.

Ucnons3ys ypaBHeHHe JIGHTMIOpa, BBIYUCIATE aCOPOIUIO TPOMMOHOBOW KHCIOTHI Ha
MIOBEPXHOCTHU pa3Jieja BOAHBIN pacTBOp — BO3AYX IpH Temneparype 293K n koHueHrpa-
mun 0,1 KMonL/M?’, €CJIM W3BECTHBI KOHCTAHTHI ypaBHeHUs [IIUIIKOBCKOTO: a=12,8*10'3;
b=7,16.

PaccuuTaiiTe amcopOunio BaJiepuaHOBOM KHUCIIOTHI HA TPaHUIIE €€ BOJHOTO PAacTBOpa C
Bo3ayxoM npu Ttemmneparype 353K u konuentparuu 0,01 KMOJIB/M® 10 KOHCTAaHTaM
ypaBHeHus llIumkoBckoro



Paznen 2

Y CTONYMBOCTB IUCIIEPCHBIX CUCTEM.

Koarymsiuus, BUsibl U IPUYUHBL.

Teopus ycroiiunBoctu u xkoaryssauuu (JIJIPO)

3aKOHOMEPHOCTH KOATYJISIIIUU MO/ IeUCTBUEM DIIEKTPOIUTOB.

[IpaBuio koaryssuuu.

[lentuszanusi.

MonekyJIIpHO-KHHETUYECKHE CBOMCTBA.

CeauMeHTaLUS.

CenuMeHTallMOHHBIN aHAIN3.

0. OnTuyeckune cBOMCTBA KOJJIOUTHBIX CUCTEM

11. Dnexrpuueckue CBONCTBA AUCIEPCHBIX CUCTEM

12. Bnaextpodopes.

13. Koarymsuust 1*10™°Mm> 301 moamma cepeGpa HAGIIOACTCS IPH TOGABICHUN K HEMY SMII
pactBopa Hutpata Kanbius Ca(NO3), KOHIIEHTpaIuu 0,01xmous/M°. ONPECIIUTE MOPOT

HBoo~NooR~WNE

KOAryJISITIHH.
14. Jlnsa xoarynsuuu 1*#10°m° 30115 monmza cepebpa Agl Tpebyercs 1¥10°m° pacTBopa HUT-
para ATFOMUHHUS AI(NO3)s. [Topor KOAryJsiuuu COCTaBIISIET

4*10kmonb/MC. OnpenenuTe KOHIICHTPALIUIO 3JICKTPOJIHTA.

15. Koarymsmmst 1¥10°m 30115t mommma cepebpa Agl HaGmogaeTCs IPH T00ABICHHH K HEMY
1*10°m° snektposuta HUTpara kanus KNOjz KoHULeHTpauuu 1xMonb/M°. Onpenenure
MOPOT KOATYJISIIUH.

16. PaccuwuraiiTe, ¢ Kakoili CKOPOCTBIO OCAXIAIOTCSI YaCTHUIBI a3pP0O30Js XJIOpHUIa aMMOHHS,
umeromme paxuyc 4,5%10"M u mrorHoets 1,5%10° kr/m®. BsiskocTh BO3IyXa paBHa
1,76*10'5Ha*c, IUIOTHOCTBHIO BO3/1yXa MOKHO MpeHeOpeyb.

17. Ompenenute CKOPOCTh OCAXKIECHUS YacTUIl pagunycoM 10MKM, 00pa3yroIHMXCcs MOCIe Mo-
Moia 3epeH kKode B Boje mpu Temmeparype 293K, ecnu BSI3KOCTh Bojabl paBHa 1%10°
3Ha*c, IJIOTHOCTH 4yactuil 1,1%* 10° KI‘/MS, IWIOTHOCTH BOabl 1%#10° kr/m®.

18. Omnpenenute CKOPOCTb OCAKICHHS YACTHIl CYCIIEH3MM PTYTH, OCEIAIONIMX B BOJE IMOJ
NEWCTBUEM CHUIBI TSKECTH, €CJIM INIOTHOCTH YACTHII 10*10° KF/M3, IUIOTHOCTL BOJEI
1*10° KF/M3, BS3KOCTh BOJIBI paBHA 1* 10'3Ha*c, paauyc gactuiy 2,1* 107w

19. BpramcauTe CKOpPOCTh 3IeKTpodope3a YacTHIl THUAPO30JS IUIATHHBI TIPH TPaTACHTE
BHemrHero nonst 1200 B/m, ecnu anexkrpokuHeTnueckuit notennuan 0,04B, nusnexktpuye-
CKasi IPOHUIIAEMOCTh BOJIbI 81, BSI3KOCTh BOJIBI 1¥10%[Ta*c.

20. Boruncnute 37€KTPOKMHETHYECKHI MOTEHIIMAT YacTHIl THAPO30Js 30JI0Ta MO ClEAyTo-
IM JIAHHBIM, TOJNYYEHHBIM MPH MeKTpodopese: ckopoctk dactui = 2,2%10°m/c; rpa-
nueHt BHemnHero nong = 100B/m; quanektpudeckast MpOHUIIAEMOCTh BOABI 81, BA3KOCTH
BOJBI 1*10°Ma*c.

21. Bpluucnure 3NMEeKTPOKUHETHUECKUN MOTEHIIMA YaCTHUI] THUIPO30Jsl BUCMYTA MO CIEIyIo-
IM JIAHHBIM, TOJNYYCHHBIM TPH dMeKTpodopese: ckopocth dactui = 1,1%¥107°m/c; rpa-
AueHT BHemHero noist = 1000B/M; nusnekTpuueckas NpOHUIAEMOCTh BO/IbI 81, BA3KOCTh
BOJbI 1*10°Ma*c.

ATTecTanus paszesna mo JUCIUIUIMHE TPOBOIUTCS B (hopMe TecTUpoBaHus. TecT — 3To dop-
Ma KOHTpOJIs, HalpaBjeHHas: Ha TIPOBEPKY YPOBHS OCBOCHHUS KOHTPOJIHMPYEMOTO TEOPETHUECKOTO
Y IIPaKTUYECKOr0 MaTepuaa.
Tecr 1.

1. CTenenp AUCHIEPCHOCTH - ATO:

a) IMaMeTp YacCTHI] AUCTICPCHOM (ha3bI;

0) Bemm4KHA, OOpaTHAs MOTMEPEYHOMY pa3Mepy YacTHUIl JUCTIEPCHON (a3bl;

B) CyMMapHasi TUIOIIa/Ib TOBEPXHOCTH YaCTHUIl TUCTIEPCHOU (pa3bl;



r) o0I1as Macca 4acTHIl JUCTIEPCHOM (a3bl.

2.Y nenbHas MOBEPXHOCTh — 3TO:

a) MOBEPXHOCTb YACTHI] JUCTIEPCHOH (Pa3bl, KOTOPBIE MOKHO BILIOTHYIO YIIOKUTH Ha OTPE3KE
JUIMHOU B 1 M;

0) MOBEPXHOCTH BCEX YACTHI] IUCIIEPCHOM (a3bl, coepkanmxces B 1m° 30,

B) 00111ast TIOBEPXHOCTh BCEX YACTHI] AUCIIEPCHOM (a3bl, UMEIOIIUX CyMMapHYyI0 Maccy lkr;

r) 00111ast TOBEPXHOCTh BCEX YACTHII JUCTIEPCHOM (ha3bl, UMEIOIINUX CyMMapHbIi 00bEM 1 M>.

3.Pa3mepsl yacTuil qucnepcHoil Ga3bl B KOJUIOUAHBIX CUCTEMaX UMEIOT 3HaYEHUE:

a) 10°m > d>10"m;

6) 10°m > d >10"m;

B) 107M > d >107y;

ryd< 10w

4 Ko1ouIHbIE€ CUCTEMBI:

a) SIBJIAIOTCSI TOMOT€HHBIMU;

0) CrIOCOOHBI K OTAJICCIICHITUH;

B) 00y1a1at0T HauOobILIEH yIeIbHON TOBEPXHOCTHIO CPEIU AUCIIEPCHBIX CUCTEM;

T') SIBJSIFOTCS arperaTUBHO-HEYCTONYNBBIMH.

5.B kauecTBe cTaOUIN3aTOPOB MPU MOTYyYEeHUH TUAPOGOOHBIX KOJTOUIHBIX PACTBOPOB HC-
HOJIB3YIOT:

a) DJIIEKTPOJIUTHI;

0) OuornonuMepsl;

B) OpraHUYEeCKUE HU3KOMOJIEKYJISPHBIE HEAIEKTPOIIUTHI;

T') U30BITOK PAaCTBOPUTEIIS.

6.KomnonaHo-nucnepcHas cuctemMa, B KOTOPO JKUKHUE YaCTUYKU AUCTIEPCHOM (ha3bl paBHO-
MEPHO PaCIpeelsIIOTCs B Ta3000pa3HOM a30Te, Ha3bIBACTCS:

a) JIN030JIEM;

0) TymMaHoOM;

B) JIBIMOM;

T') a3P030JIEM.

7.KonnonaHo-nucnepcHas cuctemMa, B KOTOPOU KamnelbKH KUAKOCTH PAaBHOMEPHO pacIipeie-
JSIFOTCST B TBEPJIOM BEIIIECTBE, HA3bIBACTCS:

a) TBEPABIM 30JIEM;

0) nmuo3onem;

B) OSMYJIbCHEH;

T') TUAPO30JIEM

8. BuzyaiabHO OTJIIMYMUTB APYT OT JIPYTra MOXKHO:

a) UCTHHHBIEC U KOJUIOMIHBIE PaCTBOPHI;

0) rpy0oaucIIepCHbIE U KOJUIOMIHO-TUCIIEPCHBIE CUCTEMBI,

B) BBICOKO —IHICTIEPCHBIE U YIIBTPAMHUKPOTETOPOT€HHBIE CHCTEMBI;

9.Kakoe 13 nepeyrciaeHHbIX YCIOBUH HE ABISIETCS HEOOXOIUMBIM TS MTOJTy4EHHs! KOJIOMI-
HOT'O pacTBopa?

a) pa3Mep YacTHIl JUCTIEPCHOM (a3bl;

0) 00bEM AUCTIEPCHOHHON CPEJIbI;

B) HaJIMYMe CTaOUIM3aTOPOB;

r) qucnepcHas ¢asa He I0JKHA pacTBOPATHCS B TUCTIEPCUOHHOM Cpejie.

10.A51s1 moy4eHus: KOJUIOMIHOW YaCTHUIIbI KOHJCHCAIMOHHBIM METO/I0M MOXKET OBITh UCTIONb-
30BaHa CIEIYIONIAst PEaKIIHs:

a) Na,COs3 + H,SO4 —

0) HCI + NaOH — ;

B) BaCl; + Na,SO4 — ;

r) AgNO;3 + NaCl —.



a)

0)

B)

r)

11.B murenie, koTopast o0paszyercs B pe3ysibTaTe cMemuBanus pactBopoB BaClo n

Na,SO, (M30BITOK), TOTCHIIHATIONPEICTSIOIIUMH SBISIFOTCS HOHBI:

a) Ba®*

0) CI

B) Na*

r) SO~ .

12.TBépaast yacTh KOJJIOWAHOMN YaCTUIBI B TUPO30JI€ HA3bIBACTCS:

a) arperaTom;

0) snpowm;

B) TPaHYJION;

') MULIEJUIOMN.

13. Murnemna, oOpa3yromascs npu cMmermuBanuu pactBopoB NaBr u AgF (u30bITOK), MeeT

CIIEYIONIYIO (hOpMYITy:

a) {m[NaBr]nF }*nAg";

6) {m[AgBrInAg"(n-x)F }"xF ;

B) {M[AgBIInF (n-x)Ag'}"xAg" ;

r) {m[AgF]nNa"}*"nBr".

14 K nucrnepcuOHHBIM METOaM MOJTyYCHHUS KOJUTOUIHBIX YaCTHUIl OTHOCATCS:

a) METO/I IeNTU3AI1H;

0) METOJ1 3aMEHBI PACTBOPUTEIIS;

B) MEXaHHYECKOE JPOOJICHHE C MOMOIIBIO MAPOBBIX M KOJUIOUIHBIX MEJIbHHUII,

I') U3MEJIbUCHHE C TOMOIIBIO YIbTPa3BYKA.

15. [loBepXHOCTHOE HATSKEHUE — ITO:

a) CyMMapHas BHYTPCHHSSA SHEPTHs MOJIEKYJI, HAXOIAIIUXCS B TOBEPXHOCTHOM CJIOE;
0 ) n30BITOYHASI CyMMapHasi BHYTPEHHSISI SHEPT Ul MOJICKYJT, HAXO/ISIIUXCS B TOBEPXHOCTHOM

2 2 - . 9
cioe riomaaso 1 M° nim 1eM” o cpaBHEHMIO ¢ CyMMapHON BHYTPEHHEH sHepruei MoJiexy,
pacIoI0KEeHHBIX B TAKOM K€ TI0 pa3MepaM CJioe, HO B IiryouHe (asbr;

B) pa60Ta, KOTOPYHO HYKHO COBCPIIUTD, YTOOBI HC})GMGCTI/ITB MOJICKYIJIbI U3 FJIY6I/IHBI (1)2[3]51

2 )
JUTSL CO3aHMS TOBEPXHOCTH TUIOMIaAb0 1M” i 1em®,

F) CyMMapHas nNoTeHUuajlIbHas SHCPIrus MOJICKYJI, HAXOAAMUXC B IOBEPXHOCTHOM CJIOC

IUIOMIAABIO 1m% wmu 1em?.

16. YpaBuenue ['n66ca 1t pacueta BeIMuuHbI ajicopounu I Ha rpaHuIie pasjiena »KUIKOCTb

— Ta3 BBITJIAIUT CISAYIOIMHUM 00pa3oMm:

BU:

a) L =K-c'™
C
r=r" R
0) = C+E;
C do
F —_— — — ] —
B) RT dC;
Ao C
r=——.,—
r) AC RT.
17. YpaBuenue JIsHrMiopa, onuchbiBaroIiee aicopOIHio ra3a Ha TBEPAOH MOBEPXHOCTH, UMEET
— a8 <
~ AC RT:
B
=T .—
= wtp
_ Etp
— p n r -
o,
Etp
F-:-: =T.—
B



18. YpaBuenne @peitnanmxa uist afcOpOIMH ra3a UMEET CIEAYIOUTHA B
B
r=r, -—-—
a) rtp:
6) I =K-p'™

5) 1gF=igK+%-igF_

r = n-pk.
19. Y aenbHyr0 NOBEPXHOCTH TBEPIOTO aICOPOCHTA MOKHO PaCcCUUTATh 1O hopmyre:
a) Sy; =I'w'Na;
0) Syn =T Na'K;
B) Sy;=1"wNa'So;
T) Syx = I'o'Na/S,.

Tecr 2

1.Havasno ssBHOUW KOaryJsiuu B 30Jie BU3yalbHO OOHAPYKUBACTCS HA OCHOBAHHH:

a) UI3MEHEHHUS 1IBETa PacTBOPA;

0) MOMyTHEHUS;

B) YMEHBIIICHUS YMCIIa YaCTHI] TUCTICPCHOM (pa3wl B eAMHUIIC 0ObeMa 301,

r) oOpa3oBaHus OCaIKa.

2.CKOpPOCTb KOATYJISIIUU OIPENEISAETCS :

a) YMEHBIIICHUEM YHUCIIa KOJUIOUIHBIX YACTHIl B €IMHUIIC 00beMa 30JIs 32 CIIMHUILY BpEMEHH,

0) CKOPOCTBIO IBIKEHUSI KOJIJIOMJHOW YaCTHIIBI B 30J1€;

B) M3MCHEHUEM CPETHETO CABHUIa KOJUIOMIHOW YaCTHIIBI 32 ONPEACIEHHBIN TPOMEKYTOK Bpe-
MeHU At;

') YMEHBIICHUEM Pa3MEPOB KOJUIOMIHBIX YaCTHUI] 32 ONPEIACIEHHBIN MPOMEKYTOK BPEMEHU
At.

3.He okaxXyT 3aMETHOTO KOAryJupyrIIero BO3ICHCTBHS HA MUIICILTY

m[AgI]nl" (n-x)K'}"xK" crenyrommue noHbr:

a) Na*:

6) SO/ ;

B) CI';

K",

4.B psaay oaHO3apsIAHBIX HOHOB Li": Na*; K': Rb" naumenbmeii KOaryJIupyrolend CnocooHo-
CThIO OyZAeT 00saaaTh HOH:

a) Li*:

6) Na*;

B) K*:

r) Rb

5. Koarynsiuus 305eit 3J1eKTpoJUTaMU NOUUHSAETCS

a) npasmry Jrokio-Tpayoe;

6) npaBuiy llynsua-I'apay;

B) npunuuny Jle-lllarense;

r) npaBuity Bant-I'ododa.

6.Koarymsamus — 3To nporuecc:

a) paBHOMEPHOTO paclpeaesieH s KOJUTOMTHBIX YacTHI] 110 BCeMY 00bEMY pacTBOpa;

0) 00beMHEHHS KOJUIOMIHBIX YacTHIl B 00Jiee KPYITHbIE arperarsl;

B) MEepEeMEIICHUS KOJUIOUAHBIX YaCTHIl BO BHEITHEM AJIEKTPUUYECKOM TI0JIE;

T') OCeIaHUs KOJUIOUAHBIX YAaCTHII MOJT ICHCTBUEM CHITBI TSKECTH.

7.CKOpOCTh CeAMMEHTAIINU KOJUIOMIHBIX YaCTHUYEK 3aBUCHT OT:

a) 3aps/a rpaHyJibl;

0) BA3KOCTH TUCIIEPCHOM Cpe.bl;

B) MacChl KOJUTOMIHBIX YaCTHII,



I') TEMIIEPATYPbI pacTBOPA.

8.CequMeHTaUS — DTO:

a) paBHOMEPHOE pacipeziesieHHe KOJIOUIHBIX YaCTHIL 10 BCeMy 00beMY CHCTEMBI;

0) yMeHbILIEHUE CTETIEHU AUCIIEPCHOCTH CUCTEMBI 32 CUET MPOTEKAHUS IIPOLIECCOB arperaiuy;

B) IOCTENIEHHOE OCEJaHUE TUCIIEPCHBIX YACTUIL HA JIHO CUCTEMBI 32 CUET AEUCTBUSI CUII TSKE-
CTH;

') YMEHbILIEHUE CTENIEHU JUCIIEPCHOCTH CUCTEMBI 3a CUET AEUCTBUS HAa YaCTULIBI MOJIEKYJI
pacTBOPUTEIIS.

9 CenuMeHTanus NPOUCXOUT IPHU CIETYIOIEM COOTHOILIEHUH INIOTHOCTEN TUCIEPCHOM

¢da3bl p 1 TUCTIEPCUOHHON cpesbl PO

a)p=p0

6) p<p0

B) KpuBas p > p0

10. BennumHa cpeiHEKBaIpaTUYHOTO CABUTA

YaCTULIbI HE 3aBUCUT OT

a) BSI3KOCTH JIUCIIEPCHOHHOM Ccpeibl

0) MIIOTHOCTU JUCIIEPCUOHHOMN Cpeibl

B) TeMIIEpaTyphbl

') BpeMEHHU HaOII0IeHUS

11. Ecnu 00beM yacTuil yBeIMYUTCS B 2 pasa, TO MPU COONIOICHNU ypaBHEHUS Panes

MHTEHCUBHOCTb CBETA, PACCESIHHOT'O AUCIIEPCHOW CUCTEMOM, PU NOCTOSTHHON MacCOBOM

KOHIIEHTPAIlUU AUCTIEPCHOMN (hazbl

a) yBeIMUUTCS B 2 pas3a

0) yBenuuuTtcs B 4 pasza

B) YMEHBUIUTCS B 2 pa3za

') yMeHbIIUTCSA B 4 pa3a

12. HpIOTOHOBCKUMU KUAKOCTSIMU SIBJISTFOTCS AUCTIEPCHBIE CUCTEMBI

a) C HEBBICOKOM BSA3KOCTHIO

0) BSI3KOCTh KOTOPBIX 3aBUCUT OT BPEMEHH JICUCTBHS HANPSDKCHUS CIBUTA

B) BSI3KOCTh KOTOPBIX HE 3aBUCUT OT HANPSKEHHS (CKOPOCTH eopManiuu) U OT BPeMEHH

HUX JICUCTBUS

T') BSI3KOCTh KOTOPBIX TUHEHHO YMEHBIIAeTCs MPH YBEJIMUYEHUU TEMIIepaTyphl

[TpomeskyTouHas arTecTalus OCYLECTBIAETCS B (hOpME 3aUeTa.

[lepeuenb BOpoCOB Il MOATOTOBKH K 3a4ETY:
Knaccugukarus 1ucnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO.
OMyJbCHH, TIEHBI, TACTHI, UX XapaKTEPUCTUKA U IPUMEHEHUE.
. MeToap! noTydyeHus: KOJJIOUIHBIX CUCTEM.
OcHOBHBIE PU3HAKHU KOJIIIOUIOB.
CBoboaHas MexpazHas sHeprus. YpasHeHus ['ubcca-I'enpmronsua.
[ToBepxHOCTHOE HaTsKeHHe. Kore3anoHHble 1 MOBEPXHOCTHBIE CUJIBL. TepMoIMHaMuUKa 1o-
BEPXHOCTHBIX SIBJICHUM.
7.  JHucnepcuoctb. Kimaccudukanms ['pama.
8. AzcopOuus 1 IOBEPXHOCTHOE HaTsKeHHe. Buabl ancopOuuu.
9. KommuectBenHble XapakTepucTuku. Knaernka amcopouunu.
10. KoncranTa aacopOuun. YpaBHEeHUS aCOPOIHH.
11. Mexanu3m oOpa3oBaHMsI U CTPOEHHUE IBOMHOTO 3JIEKTPUUYECKOTO CIIOSI.
12. Crpoenue JBOWHOTO AJIEKTPUUYECKOTO CIIOSL.
13. Teopwuu cCTpoeHHS TBOHHOTO AeKTpudeckoro cios. Teopus ['enpmronbia u tepra. Ax-
COpPOLIMOHHBIN U 3JEKTPOKMHETUUECKUN MOTEHIMANBI U X 00pa3oBaHue.

ok wdE



14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.

Muriennoo6pa3oBaHue U CTPYKTYpooOpa3oBaHNE B KOJUIOMIHBIX CUCTEMaX.

Anres3usa. CMauMBaHue U pacTeKaHUE XUAKOCTU. KpaeBoil yron cMaunBaHus.
Knaccugukarnus I[TAB. Mexanusm ctpykrypoobpazoBanus. Mcnons3oBanue [TIAB B xumu-
YECKOM MPOMBILUIEHHOCTH.

DNEKTPUUECKHUE CBOICTBA TUCIIEPCHBIX CUCTEM.

DJIEKTPOKMHETUYECKU I TOTEHIINAI.

DIEKTPOOCMOC 1 AeKTpodopes.

[ToTeHuman TeyeHnus U CEAUMEHTALUH.

[ToBepxHOCTHBIE siBiEeHUS. [[OBEpXHOCTHOE HATSHKEHUE, €0 00pa3oBaHUe, IPUYHHBI.
Binsinue IIAB Ha moBepXHOCTHOE HATSHKEHUE.

VYciioBUS yCTOMYMBOTIO COCTOSHUSL CUCTEMBI.

VYpasuenue ['ubcca.

AncopOrust Ha TBEpAOH MTOBEPXHOCTH.

Koarynsauus, cymHoCTb sIBIEHUS. DIEKTPOJIUTHAA Koarysuus. [lopor koarynsuu.
[Mentuzanus. Cymuocts siBnenus. Buapl nentuzanuu. CyniHOCTb SBICHHA.

Bunel nentuzanuu: aacopOuus, MyTeM OTMBIBaHHS OCaKa OT 3JIEKTPOJIUTA, IENTU3ALHS 32
CYET NOBEPXHOCTHOI'O PaCTBOPEHUS KOJIJIOUIHBIX YaCTHLI.

Bsaskocts. YpaBHenus HorotoHa, Ilyaseiins, Oiniurelina. CBA3b MEXKIY BA3KOCTbIO U KOH-
LEHTpALIMEN PacTBOpa.

Onrtryeckre CBOMCTBA KOJUIOUMJAHBIX CUCTEM.

DNEKTPUUECKHUE CBOICTBA TUCIIEPCHBIX CUCTEM.

Onektpodopes.

IIxanabl OeHKH Oﬁpa30BaTeJ'lI)HI)IX JocTukeHuil mo «KoJaouaHoil XuMum»

Bbanabl
(uToroBoit OcBoenue
N N . TpeGoBanus K 3HAHUAM
PEUTHHIOBON | KOMIETeHIU
OIICHKH )
100-85 [TponBunyThiii | OTBETH Ha IMOCTABJIEHHBIE BOIMPOCH IOJHBIC, YETKHUE U
YPOBEHb pasBepHyThble. Pemenus 3amay JOrMYHBI, JOKa3aTeNbHbI U
JIEMOHCTPUPYIOT AHATUTHYECKHE " TBOpYECKHE
CHOCOOHOCTH CTY/IEHTA.
84-70 Cpennnii JlatoTcsi TIOJIHBIE OTBETHI Ha IIOCTABIIEHHBIE BOIPOCHI.
YPOBEHb [Toka3zaHo yMeHHe BBIACTATh TNPHYNHHO-CIICACTBEHHBIE
cBs3u. Ilpu perieHun 3a1ad JONYLIEHbl HE3HAYUTENIbHbIE
OMMOKH, WCIPABICHHBIE C MOMOIIBIO «HABOJISIIIX)
BOIIPOCOB NPENOAABATEIS.
69-60 bazoBsrit OTBeThl Ha BONPOCHI M PEHICHUS ITOCTABICHHBIX 3a/1a4
YPOBEHb HE/I0CTaTOYHO MOJIHbIe. JIoruka U mocieoBaTesbHOCTh B
pemieHnH  33Jad  MMEIOT  HapymeHus. B oTBerax
OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyunBmuii MmeHee 60 % oT MakcuManbHOTO Oajja 3a pa3Aes JUCIHUILTAHBI

HJIU ITPOMEKYTOUHYIO aTTECTALIUIO, CHUTACTCA HCATTCCTOBAHHBIM I10 JIaHHOI\/'I JUCHUITIINHEC.



HToroBas olieHKa BBICTABJISIETCS IIyTEM MEPEBOa HAOpAaHHBIX OAJIOB B COOTBETCTBUU CO
CJIeMYIOIeH TaOIHIIeH:

OreHka 1o 5-0aIbHOM IIKae Cymma 6asioB 3a pa3zelsl 1 Onenxa ECTS
9K3aMEH
5 — «omnuuno» 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 @ 65-69
«Y006IEMBOPUMENLHOY 60-64 E
2 — «Hey0081emBoOpUMENbHOY Menee 60 F

Y4ebHo-MeTOAMYECKOE H HH(POPMALIMOHHOE o0ecredeHne
Y4eOHOM IMCUMILINHBI

OcHoBHAaf

1. T'enbpman, M. U. Komnonanas xumust: yaeOnuk / M. U. T'enspman, O. B. KoBanesuy,
B. I1. FOctparoB. — 7-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 336 c. Pexxum nocry-
na: https://e.lanbook.com/reader/book/145851/#1

2. Kymbikos, P. M. ®usudeckas u KoJulougHas XuMus : yaebHoe mocobue / P. M. Ky-
mbikoB, A. b. UrrmeB. —  Caskr-lIlerepOypr: Jlawsp, 2019. — 236 c.
https://e.lanbook.com/reader/book/116357/#2

JlomosHUTEIBLHAS

3. Kommmoungnas xumust. [Ipaktukym u 3amavynuk : yuyebHoe mocobue / B. B. Hazapos, A.
C. I'ponckuii, H. A. llla6anoBa [u np.] ; mox penakuueii B. B. Hazaposa, A. C. I'poackoro. —
Cankr-IlerepOypr : Jlans, 2019. — 436 c. Pexum JI0CTyTIA:
https://e.lanbook.com/reader/book/111886/#1

4. ®ponos F0.I'. Kypc komnonanoit xumun. [IoBepXHOCTHBIE SIBJIEHUS U TUCHIEPCHBIE CH-
ctembl [Teker] : yueOHuk ans By3oB / FO. I'. @ponos. - Crepeotunnoe u3nanue Ilepeneyarka ¢
n3a. 2004 r. - M. : Aabsuc, 2017. - 464 c., 5 3k3.

5. Canmumena, O. B. Komounnas xumust : yue6noe nocodue / O. B. Canumena, FO. B.

TapacoBa, H. E. MongarynoB. — KemepoBo : Kem['VY, 2017. — 112 vc.
https://e.lanbook.com/reader/book/102693/#1

6. 3uma, T. M. Komnmoungnas xumus : yueonoe nocodue / T. M. 3uma. — HoBocubupck :
HI'TVY, 2017. —71 c. https://e.lanbook.com/reader/book/118504/#1

Meroanyeckue yKa3aHus

7. Cununpina U.H., Tapanoa C.A. Ilonyyenue u u3yuyeHue yCTOMUMBOCTH MEeH. MeTo.
yKa3aHUs K BBIIOJIHEHUIO J1a0. paboTel 1o Kypey «Komnonanas xumusy. banakoBo. Anpoobarus

8. Cununeiaa W.H., TapanoBa C.A ITlonmyuenue w oOpaimieHHEe SMYIbCHH MeTo.
yKa3aHUs K BBIIOJIHEHUIO J1a0. paboTel 1o Kypey «Komtonanas xumusy. banakoBo. AnpoOarust

9. Cunnnpiaa U.H., Tapanosa C.A [lonydenne 3o0meit Meton. yka3aHUsl K BHIITOJHEHHIO
1a0. pabotsl o Kypcey «Komnouanas xumusy». banakoso. 2017.-8c.



https://e.lanbook.com/reader/book/145851/#1
https://e.lanbook.com/reader/book/116357/#2
https://e.lanbook.com/reader/book/111886/#1
https://e.lanbook.com/reader/book/102693/#1

10. Tumommua H.M., Illepbuna H.A. OmnpeznencHue MOBEPXHOCTHOTO HATSIKCHUS B
JTUCIIEPCHBIX cucTeMax. MeTo. yka3zaHus K BBIIIOJHEHUIO J1ad. paboTsl 1o kypey «Kommounnas
xumus». banakoso. 2016.-8c.

11. Cunnnpina U.H., TapanoBa C.A AncopOuusa. AncopOumsi YKCYCHOH KHCIIOTHI Ha
TBepIOM ajcopOeHTe. MeToj. yKazaHusi K BBIIOJHEHHIO J1ab. paboTel mo Kypey «Kommonanas
xuMus». banakoBo. Anpooarus

12. Cununpina W.H., TapanoBa C.A OmpeneneHue mnopora Koaryisnud. MeTom.
YKa3aHUA K BBIIOJIIHEHUIO J1a0. paboThl 1o Kypey «Kommonanas xumusy. banakoBo. Anpobarius

13. Cunnnupina M.H., Tapanoa C.A Bs3K0CTh KOJUIOMAHBIX CUCTEM. MeTOA. yKa3aHUs K
BBINOJIHEHHIO J1a0. paboThl 1o Kypcy «Komnonanas xumusy». banakoBo. AnpoOarnus

14. Cununpina U.H., Tapanosa C.A OmnpeneneHue 3apsjia 4acTUIl 30JI jKelie3a METOI0M
anekTpodope3a. Meroa. ykazaHus K BbIIOJHEHHIO J7ab. paboTel mo kypcy «Kommounnas
xuMus». banakoBo. Amnpobarus

15. Cunmneina W.H., TapanoBa C.A Ontuyeckue cBolicTBa MeTon. yKazaHUsT K
BBINOJIHEHHIO J1a0. paboThl 1o Kypcy «Kommongnas xumus». banakoBo. AnpoGanus

16. lllepbuna H.A. MeToz. yka3aHusi K BBIIOJHEHUIO KOHTPOJIBHON paboOThl MO KypCy
«Komnouanas xumus». bamakoso. AmnpooOarusi.

JIeKTPOHHO-0u0ImoTeunbie pecypesit BUTH HUAY MUDU

- ANeKTpoHHO-OnOmmoteynas cucrema HUAY MU®DU (cBuaerenscTBO 0 TOCYAapCTBEH-
HOM peructpanuu 0a3sl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHrueHus: KOJIMYECTBA
10JIb30BaTeNel U 63 OrpaHUYeHHs CPOKa UCIIOJIb30BAHUS PECYPCOB;

- DIIEKTPOHHO-OMOmMoTeuHast cucrtema «KOHCYIbTaHT cTyaeHTa» (0OIIECTBO C OTpaHH-
yeHHON oTBeTcTBeHHOCThIO «llomutexpecype»). HoroBop Ne 12-21-910 ot 16.07.2021 r. Ha
MPEeIOCTaBlIEHUE JOCTYyNa K DJIEKTPOHHON OMOIMOTeKe K KoMIUlekTaM «MenunuHa. 31paBo-
oxpanenue. bazoBas komnekums», «Kuuru wuzgarensctBa «DeHukcy, «M3garenbckuii 10M
MOMMW», «Kuuru uznarensctBa «lIpocnekt»: «MHOCTpaHHbIe A3BIKWY. .. 10 31.08.2022 r.;

- DJIEKTPOHHO-0MONMHoTEeYHas cucreMa «Aidyke» (morosop Ne 09-21-910 ot 02.07.2021
r.) Ha npeaocTasieHue gocryna mo 31.08.2022 r.;

- AJIeKTpOHHO-0nOMoTeuHast cucrema «Jlaup» (moroBop Ne 10-21-910 ot 16.07.2021 T.
TOJIbKO Ha KHUTH U3JaTeNbCTBA «Jlaub») Ha npegocrasienue noctymna mno 31.08.2022 r.;

- AJIeKTpOHHO-OnOMoTeuHast cucrema «Jlaup» (moroop Ne 11-21-910 ot 16.07.2021 T.
Ha KHUTHU JIPYTUX U3aTeIbCTB-NApTHEPOB M3AaTeNbCTBA «JIaHb») Ha MpeaocTaBiIeHHE JIOCTYIa
mo 31.08.2022 r.;

- 57IeKTPOHHO-6M6MoTeuHas cuctema «FOPAWT» (orosop Ne 13-21-910 or 30.08.2021
I.) Ha npepoctasieHue goctyna no 31.08.2022 r.;

- DJIEKTPOHHO-O0MOMMoTeuHast cucrteMa «KoHcynpTanT Bpauda» (moroBop Ne 590KB/05-
2021 ot 01.06.2021 r.) Ha mpenoctaBieHue pocryna mo 06.08. 2022 r.;

- 3JIeKTpOHHO-OnbmoTeunas cucrema «BOOK.ru» (noroBop Ne 56 ot 21.06.2021 r.) Ha
npenocrasienne nocrymna mo 31.08.2022 r.;

- HayyHas 2JeKTpoHHas OmbOnmoreka «elibrary» (moroBop Ne SU-353/2022 ot
14.12.2021 r.) Ha mpenoctaBneHue nocrymna mo 31.12. 2022 r.
- MeXAYHapOoaHbINA oHNalH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021 r.) Ha
npeaocrasienue gocryna no 30.11. 2022 r.



[Iporpammuoe obecrieuenre U UHTepHET-peCypChI:

[Tporecc peanuzamuu oOpa3oBaTenbHON TporpamMmbl 1o aucuumiuHe «Kommonmanas
xuMus» B coorBercTBUH ¢ TpeboBanusmMu ®I'OC BO obecriedeH HEOOXOIUMBIM KOMILIEKTOM
JMLEH3MOHHOTO IporpaMMHoro obecrieueHus «Wordy, «Power Painty» «EXxcely;

[lepeuens pecypcoB HHGPOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHOW cetu  «MHTepHET»
HEOOXOUMBIX JJIi OCBOEHUS AUCLUIUIHHBIL:

1. EnquHoe OKHO mocTyma K oOpasoBaTelbHbIM pecypcam (pasgen «Marematuka u
€CTEeCTBEHHOHAYYHOE 00pa3zoBaHuey, moapasael «Komonanas Xxumus») [DIEeKTpOHHBIN pecypc]
— Pesxum mocryma: http://window.edu.ru ;

MaTepnaﬂbno-TexnnquKoe odecmeyeHue yqeﬁﬂoii JAHCHHUIIIINHBI

JIeKIIMOHHBIE 3aHATHUS MPOBOJSATCS B CHEIHMAIM3HPOBAHHBIX AYyIUTOPHSIX, OCHAIICHHBIX
MYyJIbTUMEAUMHBIM 000pyaoBaHueM. JlabopaTopHble 3aHATHUS NPOBOAATCA B ayJUTOPHH, OCHA-
IICHHOW CTaHIAPTHBHIMH KOMIUIEKTAMH HOPMATHBHOW JOKYMEHTAIMH, IUIaKaTaMud. MynbTHMe-
TUHHBIA KypC JEKIUI, BUICO(PUIbMbI, MAKETHI U IJIAKATHI.

YueOHO-MeTOoANYECKHE YKA3AHUS ISl CTYI€HTOB

1. Yka3zanus 15l IpOCITYIIUBAHUS JTEKIUIT

[lepen HavyanoM 3aHSATHII BHUMATEIHbHO O3HAKOMHUTHCS C YUEOHBIM IIJIAHOM IPOBEICHHS
JIEKIUN ¥ CIUCKOM PEKOMEHIOBAaHHOM JIUTEPATYPHI.

[lepen moceuieHneM OYEpEAHON JIEKIUH OCBEXHUTH B HAMSITH OCHOBHBIC KOHLEHIMU
MPOHJIEHHOTO paHee MaTepuana. [loAroToBUTh nMpu HEOOXOAMMOCTH BOMPOCH! MPEMOAABATEIIIO.
He nano onacatbcs, 4TO BOIIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nexnum ocHOBHOE BHUMaHHE CIEAYET YIEIATh HE PopMyIaM U MaTeMaTUYECKUM BbI-
KJIaJIKaM, a COJIEPKAHHIO U3Y4aeMbIX BOIIPOCOB, OMPEICIICHHISIM U TIOCTAHOBKAM 3a/1a4.

B mpouecce u3yueHus JIEKIMOHHOTO Kypca HEOOXOJMMO MO BO3MOXKHOCTU YacTO BO3-
BpaIaTbCs K OCHOBHBIM MOHATHAM M METOJIAM peIIeHUs 3a/1a4 (34eCh BO3MOXKEH BHIOOPOUYHBIH
KOHTPOJIb 3HAHUI CTYJIEHTOB).

XKenatenbHO MCHONIB30BATH KOHCIIEKTHI JICKIMHA, B KOTOPBIX HCIIOIB3YETCS TPUHSTAS
npernojiaBaTeseM cucTeMa 0003HauYCHHH.

st 6onee moapoOHOTO U3yUEHHUS Kypca ClIeyeT paboTaTrh C peKOMEHJOBaHHBIMH JIUTE-
paTypHBIMU UCTOYHUKAMU ¥ BHOBb MOSIBIISIFOIIMMHCS UCTOUHUKAMHU.

2. Vxa3aHus U y9acTHs B IPAKTUIECKUX 3aHATHIX

[Tepen mocemieHneM 3aHATHS YSICHUTh TEMY M CaMOCTOSATENIBHO M3YYHUTh CBSI3aHHBIE C
HEW MOHATHUS ¥ METOIbl PEIICHUS 3a/1a4.

[Tepen pemiennem 3a1a4 aKTUBHO y4acTBOBAaTh B OOCYKJIEHUH C MPENOAaBaTeNIeM OCHOB-
HBIX TIOHSITHI, CBSI3aHHBIX C TEMOU 3aHATHUA.

B nporecce pemenus 3aay BECTH IUCKYCCHIO € MPENOAAaBaTeNIeM O MPaBUIbHOCTH MPU-
MEHEHHSI METO/IOB MX PEIICHUSI.

ITo BO3MOKHOCTH CAMOCTOSITENILHO JJOBOAUTH PEIICHUE MpelaraéMbIX 3a/1a4 10 OKOHYa-
TEJILHOTO UTOTA.

B koHI11€ 3aHATHS TPU HEOOXOAUMOCTH BBISICHUTD Y IIPENoIaBaTessl HECHbIE BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOJHEHHUS Pa00THI HEOOXOAUMO pacIevaTaTh.

3. Yka3zaHus JUis BBIIIOJHEHHS J1a00paTOPHBIX paboT

Cobmoiate TpeOOBaHUSI TEXHUKU 0€30MacHOCTH, Ul Yero MpOoCiyllaTh HEOOXOAUMbIE
pa3bsCHEHUs O MPaBUIILHOCTH MOBEICHUS B TaOOpAaTOPHH.

[Tepen BbIMOMHEHHEM JTaOOPATOPHOIN PAOOTHI MPOBECTH CAMOCTOSITENIFHO MOJATOTOBKY K
paboTe HM3y4ylMB OCHOBHBIE TEOPETHUECKUE IIOJIOKEHUS, 3HAaHUE KOTOPBIX HEOO0XOAWMO IJist
OCMBICJICHHOTO BBITIOJTHEHUST paOOTHI.

B nporiecce BbimosHeHUs: pabOTHI ClieAyeT NOCTOSHHO OOIIAThCs ¢ MpernoaaBaTesemM, He



JIOITyCKasi 110 BO3MOKHOCTH HEIIPABUIIbHBIX JEHCTBUMN.

OCHOBHBIE Pe3yNbTaThl IKCIIEPUMEHTOB HEOOX0AUMO 3a(UKCUPOBATH B TMCbMEHHOM BH-
ze.

ITpu cnave 3auera mo paboTe MOArOTOBUTH OTYET O IPOJAETAHHON paboTe, rae JOHKHBI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yka3aHus AJ1s BBIIOJHEHUS CAMOCTOSITENIbHON pabOThI

[TomyuuTs y npenonasareiis 3alaHue U CIIUCOK PEKOMEHIOBAaHHOM JuTeparypsl. M3yue-
HUE TEOPETUYECKHUX BOIPOCOB CIEAYET IMPOBOJUTH IO BO3MOYKHOCTH CaMOCTOSITENBHO, HO IIPU
3aTpyAHEHUSIX 00palaTbes K NpernojaBaTesio.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJIENaHHOI padoTe.

[Tpu BhIMONHEHUHN (POHTANBHBIX 33aJaHH 10 YCMOTPEHHUIO IperojaaBatels padbora Mo-
KeT ObITh OlLIeHEHa €3 MMCbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, IIPU
YCIIOBHM aKTUBHOW CAMOCTOSITENIbHON PaOOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Y4yeOHO-MeTOANYECKUE YKA3AHUSA /IJIA NPenoaaBaTest
1. Vkazanus uist mpoBeIeHUs JIEKIHM
Ha nepBom 3ansiTHM MO JaHHOW Y4eOHOW AUCHUILIMHE HEOOXOAMMO O3HAKOMHTH CTYICH-

TOB C IOPSAJKOM €€ U3y4EHUs, PaCKPbITh MECTO U POJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ IpakK-
TUYECKOE 3HAYECHUE, IOBECTH JI0 CTYJICHTOB TpeOoBaHMs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Tpy moAroTroBKe K JIEKHMOHHBIM 3aHATHUSAM HEOOXOAMMO MPOJyMaTh IUIAH €ro IpoBeje-
HUS, COAEPKAHUE BCTYNUTEIbHON, OCHOBHON M 3aKJIFOUUTENIBHON YacTH JIEKLUHU, O3HAKOMUTBCS
C HOBMHKAaMHU y4eOHOW M METOIMWYECKOH JUTEpaTyphl, MyOIUKAIMSAMH TIEPHOAMYECKON MeYaTH
[0 T€ME JIEKIIMOHHOTO 3aHATHUs. Y TOUHUTH IUIaH IPOBEACHUS JJaOOPATOPHOIO 3aHATHUS IO TEME
JICKIUH.

B xoze neKIMoHHOro 3aHATHS NPEenoiaBaTeib JOKEH Ha3BaTh TEMY, Y4eOHbIE BONPOCHI,
O03HAKOMMTH CTYJEHTOB C IEPEYHEM OCHOBHOW W JIOIIOJIHUTEJIBHOM JIUTEPATYPHI 110 TEME 3aHs-
Tus. PackpbiBas cojeprkaHue y4eOHbIX BONPOCOB, aKLIEHTUPOBATh BHUMAHUE CTYJIEHTOB Ha OC-
HOBHBIX KaTErOpHsIX, SBJICHUSAX U Mpoleccax, 0COOEHHOCTIX UX MpoTeKaHus. PackpeiBaTh cyi-
HOCTb M COJIEpP)KaHHE Pa3IMYHBIX TOUYEK 3PEHUS M HAYYHBIX MOJXOJOB K OOBSICHEHHUIO TE€X MU
UHBIX ABJICHUN U NpOoLecCOoB. [IpUuBOIUTE IPUMEPBL.

3amaBaTh MO X0y M3JIOKEHUs JIEKIIMOHHOTO MaTepuana BOIPOCHl U CAMOMY JaBaTh Ha
HUX OTBET. JTO CIIOCOOCTBYET aKTHUBU3ALMU MBICIUTEIBHON JNEATENBHOCTH CTYIEHTOB, MOBBI-
LICHUIO X BHUMAaHUS U MHTEpeca K MaTepually JIEKIUH, ee coaepxkanuto. [Ipenonasarens nou-
KEH PYKOBOJIUTH PabOTON CTYIEHTOB IO KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuania, Moj-
YepKUBaTh HEOOXOAMMOCTb OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH N3y4yaeMOi TEMBI.

B 3akirounTenbHON YacTH JIEKIUU HE00X0AUMO chopMyIupoBaTh OOIIME BBIBOJIBI 11O TE-
M€, pacKpbIBaloOIlIle COJAEpKaHWE BCEX BOIPOCOB, MOCTABJIECHHBIX B JEeKIMU. OOBIBUTH O TeMe
7a00paTOPHOTO  3aHATHUS, TEME CaMOCTOATENbHOM paboThl, JaTh KpaTKUE PEKOMEHJIAIUH IO
MOJIFOTOBKE CTY/IEHTOB K 3aHATHUSM, TECTUPOBAHMIO, TIOATOTOBKU pedeparoB. Onpenennuts Me-
CTO M BpeMsI KOHCYJIbTAllUN CTYICHTAM.

2. Ykazanus AJis pOBEACHUS IPAKTUYECKUX 3aHATUM

YeTko 0003HAYUTH TEMY 3aHATHSI.

OOCyauTh OCHOBHBIE TIOHATHS, CBSI3aHHBIE C TEMOU 3aHSITHS.

B nporniecce pemenus 3a1a4 BECTU TUCKYCCHIO CO CTYIAEHTAMHU O NMPABWJIBHOCTH MPUMEHeE-
HUS TEOPETUUYECKUX 3HAHUMU.

OTMeuaTh CTyIEHTOB, Han0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUHU 33/1a4 U JUCKYCCHSX.

B xon1e 3aHaTHS 33aTh ayJTUTOPUHN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Ji71s1 TPOBEICHUSI TA0OPAaTOPHBIX 3aHATHA.



Cobmronats TpeOOBaHMS TEXHUKU OE€30MACHOCTH U IPOBOJUTH HEOOXOIUMBIE Pa3bsCHEHUS
0 IIPABUIILHOCTH MTOBEJICHUS B Ja0OpaTOPHH.

[lepen BbIMoONIHEHHEM JIAOOPATOPHON PaOOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTU CTY/IEHTOB,
HAllOMHHUTb U OOCYIUTh OCHOBHBIE TEOPETUYECKUE IOJIOKEHHsI, 3HAHUE KOTOPBIX HEOOXOJMMO
JUISL OCMBICJICHHOTO BBITIOJIHEHUS paboT.

B mponecce BbinosnHeHUs: paboThl ClIegyeT MOCTOSHHO OOLIAThCs CO CTYJIEHTaMH, He J10-
IIyCKasl [10 BO3MOXXHOCTH UX HEIIPABUJIbHBIX JE€HCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJIbTATHI SKCIIEPUMEHTOB ObUIN 3a(pUKCHPOBAHBI CTY/CH-
TaMH B TUCbMEHHOM BUJIE.

ITpu npueme 3auera mo pabore TpeOOBaTh OTYET O IPOJAETAHHOW paboTe, I/Ae AOIKHBI
OBITH OTPaKEHBI OCHOBHBIE PE3YIbTATHI U BHIBOIBI.

B 3akmrounTensHON yacTu J1a0OpaTOPHOIO 3aHATHS CIEAYET MOJBECTU €ro UTOTH.
OTBeTUTH Ha BONPOCHI CTYJCHTOB. Ha3BaTh TeMy Oo4epeHOro 3aHsATHSI.

4.Yka3aHus 110 KOHTPOJIIO CaMOCTOSTENbHON pabOThI CTYIEHTOB

ITo ycMoTpeHuto npenojaaBarens 3alaHiue Ha CaMOCTOSITENbHYI0 paboTy MOXET OBbITh UH-
JUBHUYaJIbHBIM UM (PPOHTATIBHBIM.

[Tpu ucnonb30BaHUM WHAWBHUIYAIBHBIX 3a/laHH TpeOOBAaTh OT CTYACHTAa MUCHMEHHBIN OT-
4eT O IPOo/IeaHHoM padore.

[Tpu mpumeHeHnn (HPOHTATBHBIX 3a/IaHUI BECTH KOJUIEKTHBHBIE OOCYKICHHUS CO CTYyICH-
TaMH OCHOBHBIX TEOPETUYECKUX MOJI0KEHUH.

C 1enpro KOHTPOJISI Ka4eCTBA BBITOJHEHHUS CaMOCTOATEIBHON paboThl TpeOoBaTh MHIU-
BUyaJIbHbIE OTYEThI (AOMYCTUMO BMECTO NMUCBMEHHOI'O OTYeTa NMPUMEHATh MHIUBUAYaJIbHbIC
KOHTPOJIbHBIE BOIIPOCHI).

[Toce KaxOro JEKIMOHHOTO M JIAOOPAaTOPHOTO 3aHATHA CIeNaTh COOTBETCTBYIO-

HIYIO 3aIUCh B XKypHallax y4yeTa MOCeHIaeMOCTH 3aHATUN CTyJEHTaMH, BBIACHUTh Y CTapOCT
y4eOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATUAX. [I[pOBOIUTH TpyNIoOBbIE U
WHIUBUAYalIbHbIE KOHCYJIbTAIIMU CTYJIEHTOB B XOJ€ MX MOATOTOBKH K TEKYIIEH U mpome-
JKYTOYHOM aTTecTaliy Mo y4eOHON AUCHIHUIIIHHE.

[Iporpamma cocraBieHa B cooTBeTcTBUM C¢ TpeboBanmsimu OC HUAY MUDU 1o

HarpaBieHuto moArotoBku 18.03.01 «Xumudeckas TEXHOJIOTHS
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Peniensent: noueHr 4 I'epacumoBa B.M.

[Iporpamma omoOpena nHa 3acemanuu YMKH 18.03.01 Xumuyeckass TEXHOJOTHS OT

31.08.2021 rona, mporokoin Ne 1.
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