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Pa6Goyas nporpamma mucuummesl B1.B.JIB.05.02 «®U3NUKO-XUMHUS TPUPOIHBIX
MPOLIECCOB» COCTaBJIEHA B COOTBETCTBHH ¢ DenepanbHBIM rOCYAapCTBEHHBIM
oOpa3oBaTeNnbHBIM  CTAHAAPTOM BBICIIEr0 OOpa3oBaHHS [0  HAIPABIECHHIO
noaroroBku 20.03.01 Texnocdepnas GeszomacHocTb, npoduns — bezomacHocTh
TEXHOJIOTHYECKHX IPOLECCOB U MPOU3BOICTB.

[Iporpammy coctaBmi(H):

ITpodeccop kadenpsr puzndeckoit xumuwu, %
I-p XMM.HayK, npodeccop, Hukonenko B.B.
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Pa6ouas nmporpamMma yTBep)xaeHa Ha 3aceqanuu Kadenpsl (paspaborunka) pusn-
4yecKo# xumMuu nporokorn Ne 11 ot «10» anpenst 2018 r.
3aBenyromuii kadenpoit pusnueckon XUMuK

//
II-p XUM. HayK, npodeccop 3abonomkuii B.W. ﬂg"/{

Pa6ouas nporpamma obcysxaeHa Ha 3aceqanuu Kadeaps! (Bbinyckaroweii) Gusu-
YeCKOoM XMMHUHU IIpoToKoiI Ne 11 ot «10» anpens 2018 r.
3aBenyromuit kahenpoit GusnUecKoi XuMuK s
I-p XUM. HayK, npodeccop 3abonorkuii B.1. 2
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Pabouas nporpamma obcysxaeHa Ha 3aceanuu kadeaps! (BBITYCKAIOIEH)

obuieif, HeOpraHMYeCKON XUMHUH U HH(POPMALIHOHHO-BBIYMCIUTENBHBIX TEXHOIIO-
r'Mi B XUMHH

nporokois Ne 8 «10» ampenst 2018 r.
3aBenyromuii kadenapoit b,
Heopranuyeckoi xumuu u UBT B xumuu
I-p XUM. HayK, npodeccop bykos H.H %\/
> & [
VYTBepXK/ieHa Ha 3ace/laHiH y4eOHO-MeTOUYECKON KOMUCCHH (haKyIbTeTa XMMUH

Y BBICOKHX T€XHOJIOrui npoTokos Ne 5 «20» ampens 2018 r.
Ilpencenarens YMK cdakynsrera

MOLICHT, KaHI. XMM. Hayk Ctoposxenko T.II. (7%17

PenenzenTsr:

M.X. YpreHoB, n-p pus-mat. Hayk, npodeccop, 3aBeyroiuuii Kadeapoi mpukia-
Hol maTematuku PI'BOY BO «Ky6I'V»

H.A. MenbhuK, 3amMecTuTeNs pykoBoautens OTpacieBoro y4e6H0-MeTOIMIECKOro
LUEHTpa OXpaHbl TpyAa pabOTHUKOB arpoNpOMBIIIIEHHOTO KoMILiekca KpacHonap-
ckoro kpas KPMA JITTO ®I'bBOY BO Ky6auckuiit FAY, kau.XuM.HayK



1 He.]'ll/l H 3212494 OCBOCHHUA JUCHUIIJIMHbI

1.1 eas AUCHUIIIHHBI

Lens yaeonoit auctuminasl b1.B.JIB.05.02 «®u3uko-XuMus TPUPOTHBIX MPOILIECCOBY
COCTOUT B (JOPMHUPOBAHUHU Yy CTYJAEHTOB 3HAHUU O (PU3MKO-XHUMHUYECKHX OCHOBAX MPUPOJI-
HBIX TPOIIECCOB, M3YYCHHUH OCHOBHBIX BBIPKAIOIIMX YPAaBHEHHWW W TOJyYE€HHE HABBIKOB
perieHus 3a/1a4 MpOrHO3UPOBAHMS TTOT00HBIX TIPOIIECCOB.

1.2 3agauy AUCHUILINHDI

* JlaTh mpeacTaBiieHHe O METOJIaX MCCIICIOBAHMUS IPUPOIHBIX 3aKOHOB.

*  CdopMupoBath 3HaHHS 00 OCHOBHBIX 3aKOHAX M BBIPKAIONIUX YPABHCHUSIX B 001aCTH
MOJICJTUPOBAHUS SBJICHHI ITEPEHOCA, C IS0 IPOTHO3UPOBAHUS PA3TUYHBIX TPHPOJI-
HBIX TIPOIIECCOB.

*  OOy4YuTh HEKOTOPHIM OCHOBHBIM ITOAX0/IaM K MOJCIUPOBAHUIO U IPUBUTH HABBIKH Pe-
IICHMS 33124 110 TPOTHO3UPOBAHKIO (PU3NKO-XHUMHUYCCKUX IPOIIECCOB.

*  [IpuBUTH IPAKTHYECKHE HABBIKK PA0OTHI ¢ KOMITBIOTEPHBIMU MTPOTPAMMaMU JIJIsI TH-
MAYHBIX (PU3UKO-XUMHUYCCKUX PACUCTOB.

1.3 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucnurnmuna b1.B.JIB.05.02 «®u3uko-XxuMus MPUPOIHBIX MPOIECCOBY» OTHOCUTCS K
JTUCIUILIMHAM TI0 BBIOOPY BapuaTUBHOW YacT bioka 1 "Juciurmmasl (MOIyan)" yaeOHOTro
riana Hanpasienus noarotoBku 20.03.01 TexnochepHnas 6e3omacHocTs. M3yuenue nanHoit
JTUCHUTIIMHBI ONMUPACTCsl Ha 3HAHUS, TOJyYCHHBIC B XOJI€ OCBOCHUS TAKUX IHUCLIUIUINH, KaK
«Dusuka» u «Teopus ropenus u B3peiBay. JucuumimHa «OU3nKo-xuMus NpUpPOAHBIX MPO-
IIECCOBY» MPEIIICCTBYET U3YUYCHUIO TAKMX JUCIHILIUH Kak: «TeXHOIOruu rmepepadOTKH OT-
XOJIOB».

14 TpeGoBanus K yPOBHIO OCBOCHHS TUCHUIINHBI

[Tpouecc n3ydyeHust AUCUUIIINHBI « PU3NKO-XUMHUS PUPOTHBIX MPOLIECCOB) HAIpaB-
JeH Ha (OpMHUPOBAHUE CIEAYIOUIMX OOIIEKYJIbTYPHBIX M MPO(ECCHOHANBHBIX KOMIIETEH-
muit: OK-11, OK-12, T1K-22, T1K-23.

Ne | Unnekc | ConepkaHue KoM- B pesynbrare uzyueHust yueOHON AMCHUITIMHBI 00yya-
IL.I. | KOMIIE- neTeHuuu (Wi eé FOLLIMECS IOJIKHBI
TEHIUU 4acTu) 3HATh yMeTh BJIa/IeTh
1. | OK-11 | cmocoOHOCTHIO K a0- | KOHIIENTYaJdbHbIE | UHTErpUpPOBaTh | mpuémamu  (op-
CTPaKTHOMY M KpH- | OCHOBBI IIpEIME- | TEOPETUYECKHE | MUPOBaHHUS YHU-

TUYECKOMY MBIIILIe-
HUIO,  HCCIENO0Ba-
HHUIO OKpYXarouieu
Cpelpl Ui BBISABIIE-
HUS €€ BO3MOXKHO-
CTEl U PECypCOoB,
CIIOCOOHOCTBIO K
NPUHATHIO HECTaH-
JAPTHBIX PEIICHUN U
paspelieHro  Mpo-
OJIEMHBIX CUTYallui

T4, €r0 MECTO B
obmieit  cucreme
3HAaHUH U IIEHHO-
cTen

3HaHUs C IIpak-
TUKOH  0o0yde-
HUA.

BEpCaIbHBIX
y4eOHBIX YMEHUH
Ha OCHOBE MEXK-
MPEAMETHOU WH-
Terpaiuu




No | Uunekc | ConepxaHue KOM- B pesynbprare uzydeHust yueOHON AUCIMIUITMHBI 00y4Ja-
IL.I1. | KOMIIE- neTeHuuu (Wi eé IOLIHECs JOJDKHBI
TEHIUU 4acTu) 3HATh yMeTh BJaj1eTh
2. | OK-12 | cmocoOHOCTBIO  WC- | OCHOBHEBIE IPO- MPUMEHSITh pe- | HaBbIKAaMU  pado-
10JIb30BAHUS OC- | TpaMMHBIE Cpell- | 3yJIbTaThl UH- Thl ¢ UHpOpMaLH-
HOBHBIX NpPOTpPaMM- | CTBA JJisi omuca- | (oopMaTU3alMu | € U3 Pa3IMYHBIX
HBIX CPEJCTB, yMe- | HUs PU3UKO- B ipocdeccuo- UCTOYHHUKOB  JUIS
HUEM TIOJb30BATHCS | XUMHUYECKUX HAJIbHOM Jes- petienust mpodec-
rJI00aNbHBIMU ~ UH- | IIPOIIECCOB B T€X- | TE€IbHOCTH; CHOHAJIbHBIX  3a-
(hopMaInOHHBIMU Hocepe; MIPOU3BOIUTH Jla4, ee aHayu3a u
pecypcamu, Biaje- | pa3iiyHble  UC- | IOCTAHOBKY Lie- | CHCTEMaTH3aluu
HUEM COBPEMEHHBI- | TOUHUKHA HH()Op- | JIel u 3a1a4d uc-
MU CpEeACTBAMM Te- | MallUM JUIsl pelie- | cIe0BaHus
JEeKOMMYHUKalMi, | HUA 33734 B 00-
CIIOCOOHOCTBIO  HC- | TAaCTH MOJIEIIUPO-
MOJIb30BaTh HABBIKU | BaHUS  (DH3HKO-
paboTel ¢ uHGOpPMa- | XUMUYECKHX TPO-
[UeH W3 Pa3NUYHBIX | IIECCOB B TEXHO-
HMCTOYHUKOB s | cepe
peumienus  mpodgec-
CHOHAJIbHBIX U CO-
[IUAIBHBIX 3a/1a4
3. | [IK-22 | cmocoOHOCTBIO  HC- | OCHOBHBIE  3aKO- | UCIOJIB30BaTh OCHOBHBIMHU IO~
MOJIb30BaTh 3aKOHBI | HBl W BBIPAXKalo- | OCHOBHBIE  BBI- | XOAMH K MOJIe-
U METOJAbl MaTeMa- | M€ ypaBHEHUS B | paxkarollue JUpOBaHMUIO  (u-
THKH,  €CTECTBEH- | O0JIACTH MOJENH- | YPaBHEHUS IS | 3UKO-XHUMHUECKUX
HBIX, TyMaHUTapHBIX | poBaHUS (PU3MKO- | MaTeMaTH4e- NpPOLIECCOB IS
U SKOHOMHYECKHX | XUMHUYECKUX CKOTO MOJICNIH- | PEIICHUS] TPAKTH-
HayK MpH PELICHUH | IPOILIECCOB pOBaHHUS  pa3- | YUECKHX 3agad B
npodeccnoHambHbIX JUYHBIX  (pU3HU- | HAYYHO-
3a/a4y KO-XMMHMUYECKUX | MCCIIeI0BaTENb-
MPOIIECCOB IS | CKOM U mpodec-
peleHus Mpo- | CHOHAIBHOM Jes-
(beccuoHaTBHBIX | TEILHOCTH
3aa4y
4. | IIK-23 | ciocoOHOCTBIO TIPH- | TEOPETUYECKHE M | aHAIM3UPOBATh | HABBIKAMU CO-
MEHSThH Ha MPAKTUKE | MPAKTUYECKUE U3y4aeMblit 3/1aHUs MaTeMa-

HABBIKH MPOBEICHUS
W OIMCaHHUs HCCIe-
JIOBaHUM, B TOM
YUCIIE IKCIEPUMEH-
TaIbHBIX

OCHOBBI MaTeMa-
THYECKOT0 Mojie-
IupoBaHus Gusn-
KO-XMMHYECKIX
MPOIIECCOB B TEX-
Hocdepe; umc-
JICHHBIE METO/IbI;
BBIYUCITUTEIILHYIO
TEXHHUKY; MPH-
KJIaJJHBIE TIPO-
TpaMMBI TI0JTb30-
BaTEJIHCKOTO
Ha3HAYCHMUS; CIIe-

00BEKT; MPOEeK-
TUPOBATh MaTe-
MAaTHYECKYIO
MOJENb; HC-
MOJIL30BaTh Ma-
TEeMaTUYeCKU
anmapar s
peleHus 3ana-
YH; ONTUMAaJIbLHO
HCIIOJIb30BaTh
BBEIYHCIUTENh-
HYIO TEXHUKY

TUYECKUX MOJIE-
JIeH, peleHus
MaTeMaTUYECKUX
3a/1a4, METOJIaMH
MIOCTPOEHHUSI Ma-
TEMaTUYECKHUX
MOJEJIeN THUIIO-
BBIX 33]1a4 B 00-
nactu HU3MKo-
XUMUYECKHUX
MIPOLIECCOB B
TexHocepe
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Ne | Uanekc
II.II. | KOMIIC-

ConepxaHue KOM-
nereHuuu (mim eé

O ECA OOJIPKHBI

B pesynbrare nzyueHust yueOHON AUCHUIIIMHBI 00y4a-

TCHIHUH LIaCTI/I) 3HAThb

yMeTh

BJIaJeTh

HHATA3UPOBAH-
HBbIE TPOTPAMMBI

2. CTpyKTYypa U coJiep:kaHue TUCIUTTUHBI

2.1 Pacnipeenenue TPYA0éMKOCTH JUCHUILIMHBI 110 BHIaM padoT

Bun yaeOHO# paboThI Bcero | Cemectps (4achr)
4acoB 3)
KonTakTHasi pabora, B TOM 4YHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): %4 o4
3aHsATHS TIEKIMOHHOTO THIA 18 18
JlaGoparopHble 3aHATHS - -
3aHATHSI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPaKTHYe- 36 36
CKHE 3aHSATHS)
HNuasi koHTaKkTHas1 padora:
KonTpons camoctostensaoi padotsl (KCP) 4 4
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrositesibHas padoTa, B TOM YHCJIe:
CaMocTosTeIbHOE N3yUeHHUE Pa3/IeioB 10 10
[ToaroroBka K MPakKTUYECKUM 3AHATUAM 10 10
Camornoaroroska (mpopaboTKa U TOBTOPEHUE JICKIIH-
OHHOT'O MaTepuaia U MaTepuasna y4eOHUKOB U y4eOHBIX 20 20
oco0uii)
IToaroroBka K TeKyIiemy KOHTPOJIIO 9,8 9,8
KoHTpoJb:
IToaroroBka Kk sK3aMeHy - -
OO0mas Tpy10eMKoOCTh yac. 108 108
B TOM YHCJI€ KOHTAKTHASA 58.2 58.2
padora
3ay4. ef 3 3

2.2 CTpyKTYypa AUCUUIINHBI

Pacnipenenenrie BumoB y4eOHO pabOThl U MX TPYAOEMKOCTH IO pasienaM IUCIHUILIAHBL.
Pa3nensl qucuuIuHbL, U3ydaeMble B ceMecTpe S (01 cmyodenmos ODO)

Ne KonmuecTBo yacos
- AynuTtopHas
pas- HaumenoBanue pa3nenos y/UITop CamocrosiTenbHas
nena Bcero pabota pabora
JI 113 JIP
1 2 3 4 S) 6 7
buoreoxummuueckue HUKIbI MaKpo-
L 3JIEMEHTOB 15 2 6 /
DU3NKO-XMMHUUYECKHE MPOLIECCHl B
2. atMochepe 15 2 6 7
3 DU3HKO-XNUMHUYECKHUE MPOLECCHI B 15 5 5 7
' rugpocdepe




No KonnuecTBo yacoB
pas- HanmenoBanue pasznenos AymuropHas CamocrosiTenbHast
nena Bcero pabora paora
JI 113 JIP
4 OU3UKO-XUMHUYECKHE TPOIIECCHI B 15 9 6 7
' mutochepe
HepaBHoBecHast TepMOIMHAMHUKA.
5. VYpasuenus Onzarepa u Kenem- 13 2 4 7
Kauanbsckoro
JIuneitnbie 3akoHbI epeHoca Oma,
6. ®duka, lapcu, Dypbe 15 4 4 !
7 MonenupoBaHue MpoIeccoB mnepe- 158 4 4 78
HOCa B HAHOMaTepuaax
Hmozo no oucuunnune: 18 36 49,8

2.3 Conepxanue pa3iejioB QU CHUANINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

Haumenosanue dopma TeKy-

Ne Coneprxanue paznuena

paszena 1IEr0 KOHTPOJIA

1 2 3 4

1 | buoreoxumuueckue buoreoxumuueckuii  kpyropopor aromoB. [7o- | KP
[IUKITBI MaKPOAJIEMEH- | OabHBINA MUK yriepoaa. [ oOambHbIA UK a30-

TOB Ta. ['mobGampHbIii 1WKIT cepbl. | 'eoxummyeckuii
K Gochopa. Pors OHOTHI B moiepskaHuy TI10-
OaJTbHBIX IUKJIOB AJIEMEHTOB.

2 | ®usuko-xumuueckue | ['a30BBI COCTaB, CTPOCHHWE W paguanoHHBI | BO
Ipoleccsl B aTMoO- | peskuM atMmocdepsl. Lupkynsius atMmocdepsl u
chepe IpoIeCChl paccesHus. [{ucnepcHbple CUCTEMBI B

atMocdepe. ATMocepHbIi a3po30i1b. XUMHUS
cTpatocepHoro o3oHa. M3meHeHue KiMmara
3emun. Kucnornele ocaxnenus. doroxummue-
CKHMU CMOT.

3 | ®usuko-xumuueckue | KucnoTHO-ocHOBHOE paBHOBECHE B MPUPOAHBIX | BO
MIPOIIECCHI B THAPO- BOJIaX. AHTPONIOT€HHOE 3arpsi3HEHHUE PUPO/I-
cdepe HBIX BOJI.

4 | ®uzuko-xumuueckue | [loussl. Xumudeckuir cocra, cBoiictBa. Pop- | YO
MPOLIECCHI B JIUTO- MBI NTOYBEHHOM KUCIOTHOCTU. XUMHUYECKOE 3a-
chepe I'PSI3HEHUE TTOYB.

5 | HepaBHoBecHas tep- | Kiaccuueckas TepMoinHaMuKa U TEPMOJAMHA- bO
MOJMHAMUKA. YpaB- | MHUKa HEPAaBHOBECHBIX MpoiieccoB. OO0CHOBa-

HeHus OH3arepa u Hue ypaBHeHuM On3zarepa. ConpsipKeHHe siBie-
Kenem-Kauansckoro HUM TIepeHOCca B MEMOPAHHBIX CUCTEMAX.

6 | JIuHeiHbIe 3aKOHBI Pacuer ckopocTel mpoCcTENIINX HEPABHOBEC- YO
nepenoca Oma, @uka, | HbIX MPOIECCOB, UCTOJB3Ys 3aKOHBI OMa, Pu- KP
Hapcu, Oypse ka, [lapcu, ®ypse.

7 | MonenupoBanue MeMOpaHBI Kak CJIOKHBIE CeIeKTUBHBIE cucte- | KP
MPOLIECCOB MEPEHOCAa | MBI, UCIIOJIb3yeMbI€ TPU OYUCTKE MPOMBILIIEH- | P3
B HaHOMaTepHaiax HBIX U OBITOBBIX CTOKOB, M UX MOJICJIMPOBAHUE.

W3ydenne npuHIMUIIOB pabOTHI TPOrPaAMMHOTO
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| mpoaykTa: «MHKpOTeTepOreHHas MOJIENbY.

Ycrasiii onpoc (YO), «bmui-onpoc» (BO), kortponshas padota (KP), pemenue 3amay (P3)

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

No HaumenoBanue TeMarnka nMpakTUYECKUX 3aHITUI dopma Tekyue-
B pasnena (cemuHapOB) 0 KOHTPOJISI
1 2 3 4

1 | buoreoxumuyeckue 1HK- | buoreoxumuueckue 1UKIBI Makpoase- | KP
JIbI MAKPO3JIEMEHTOB MEHTOB, TJIOOAQJIBHBIN LHKI Yriepoja,

a3oTa, cepbl. ['eoxumMuveckuii Uk ¢Goc-
dopa.

2 | OU3BHKO-XMMHYECKUE Pacuer ckopoctu pacnpocrpanenus, npe- | bO
mporeccsl B atMochepe BpalleHUsl, B3aUMOJCHCTBUS BEILIECTB B

aTmocdepe.

3 | ®U3HKO-XUMHUYECKHE Pacuer ckopoctu pacnpocrpanenus, npe- | bO
MPOIIECCHI B THIpochepe | BpalleHUs, B3AaNMOJICHCTBHS BEIISCTB B

ruapocepe.

4 | OU3NKO-XUMHYECKHE Pacuer ckopocTtu pacnpocrpanenus, mnpe- | YO
MPOLIECCHl B TUTOC(hEpe BpalleHUsl, B3aUMOJECHCTBUS BEILIECTB B

autocdepe.

5 | HepaBHoBecnas Tepmo- CornpsixeHue cuil U MOTOKOB, ypaBHenus | bO
JIMHAMUKA. Y paBHCHUS Omnzarepa. YpaBHeHust Kenem-

Omn3arepa u Kenem- Kauanbckoro u mnpaktudeckue kodhdu-
Kauanbsckoro LIUEHTHI IEPEHOCA.

6 | Jluneiinble 3akoHbl iepe- | Pacuer ckopoctu auddysumn u snexrpo- | YO
Hoca Oma, duka, Jlapcu, | MurpanlMoHHOTO TiepeHoca uepe3 Mem- | KP
Dypbe Opanbl. PacueT CKOpOCTH 3IIeKTpOIUaH-

3a.

7 | MopenupoBanue nporiec- | OcBoeHne  mporpammHoro  mpoaykra | KP
COB MIEPEHOCA B HAHOMA- «Mukporereporennas mojenby. [lpose- | P3
Tepuanax JIEHUE PACUETOB AJIEKTPOIPOBOAHOCTH,

koa¢pdunrenta nuddy3rnoHHON TpOHUIIA-
€MOCTH U YHCeJ IEPEHOCA.

Yerusiit onpoc (YO), «omui-onpoc» (bO), koutponshas padora (KP), pemenue 3anay (P3)

2.3.3 JlaGopaTopHble 3aHATHS

He npenycMoTpeHs! y4eOHBIM IJIAHOM.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsle paboTsl HE IPEeIyCMOTPEHbI YUEOHBIM IIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 olecredeHHs AJIsi CAMOCTOATEJbHOW PadoThI
00y4arouUXCcs M0 JUCHUILUIHHE (MOLYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 0OECTIEYeHHST TUCITH-
Ne Bun CPC TIJTUHBI 110 BBITIOJITHEHUIO CAMOCTOSATEILHON pabOThI
1 2 3
1 |CamocrostrensHoe uzyde- |Tpudono K.M. ®usznko-xuMuueckrue mpoIecchl B TEXHO-




HUE pPa3JeioB ctepe : yueOHuk st cryaeHToB By3oB / K. U. Tpudonos,
2 |[lomroroBka k mpaktuue- |B. A. [leBucunos. - M. : UHOPA-M : ®OPYM , 2007. -
CKHMM 3aHATHAM 239 c.

3 |Camonozaroroska (popa- MeTtoauieckue yka3aHus 0 OpraHU3alui CaMOCTOSTEIb-

00TKa 1 MOBTOpeHUE Jiek- [HOH paboTHL.
LMOHHOTO MaTeprania 1 Meroauueckue yka3aHus [0 HaNHCaHUIO pedeparos.

MaTepuana ydeOHHKOB 1 YTBepxkacHs! Kadenpoit GU3NIecKoil XUMUH, TPOTOKOJ No
y‘I€6HbIX HOCO6I/II7[) 1701 11.05.2017 ¢

4 (I[ToaroToBKa K TEKYIIEMY
KOHTPOJIIO

MeTtoaudeckre peKOMEHIAIUN K OpTaHU3aI|H ayUTOP-
HOH ¥ BHEAYIUTOPHOM (CaMOCTOSITEIIBHOM) pabOTHI CTY-
JeHTOB: MeTtonudeckue ykazanus / coct. T.I1. Ctopoxen-
ko, T.b. Ilounnok, A.B., becnianios, H.B. Jlo3a. — Kpacho-
nap: Ky6anckuii roc. ya-1, 2018. 89 ¢

Y4eOHo-MeToAMYECKre MaTepUabl Ui CaMOCTOATEIbHONU paboThl 00yUarOIIUXCsl U3
YHUCJIa UHBAJIUAOB M JIMI] C OTPAaHMYCHHBIMU BO3MOXXHOCTAMH 3710poBbsi (OB3) mpenocras-
nstoTes B popMax, afanTUPOBAHHBIX K OTPAHUYECHUSM UX 3J0POBbSI U BOCHIPUATHUSL UHPOP-
MaIliu:

Jlist U1 ¢ HapyIICeHUSIMU 3PEHUS:

— B Ie4aTHOM (hopMe yBEITMUYSHHBIM MIPUDTOM,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,

JI1s AL ¢ HapyIeHUsAMHU CIlyXa:

— B [IeYaTHOU (opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlist i1 ¢ HapyIIeHUSIMH OIIOPHO-/IBUTATENILHOTO arlapara:

— B miedaTHoi opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
00y4aroIuxcs.

3 Odpa3oBaTe/ibHbIE TEXHOJIOTHH

Jlia popmupoBanus NpodhecCuOHATBHBIX KOMIETEHIIMH B MPOIIECCE OCBOEHUS Kypca
UCTOJIb3YyeTCsl TEXHOIOTUs MPOodeCCHOHATBHO-PAa3BUBAIOIIETO O00Y4YeHHUs, TpeaycMaTpuBa-
I0IIIast HE TOJIBKO Iepeaady TEOPETHYECKOro Marepuaia, HO U CTUMYJIMPOBAHUE U pPa3BUTHE
NPOAYKTHUBHBIX  ITO3HABATENbHBIX JEHCTBUM CTYIEHTOB (HAa OCHOBE IICHXOJIOIO-
MeAarornyeckoi Teoprur Mo3TanHOro (GOpMUPOBAHUS YMCTBEHHBIX JAEUCTBUN).

JU1st “THBAIUAOB U JIMIl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbs PEaIU3YIOTCA
WHIUBUAYaJIbHbIE 00pa30BaTEIbHbIE TEXHOJOTUHU, KOTOPbIE MO3BOJISIIOT MOJHOCTHIO MH]IU-
BUJyaJIN3UPOBATh COJEPKAHUE, METO/bI U TEMIIbl y4eOHOH NeATeNIbHOCTH MHBAJINIA, BHO-
CUTbh BOBpeMsI HEOOXOAMMbIE KOPPEKIIUU KaK B JESITEIbHOCTh CTyJIEHTa-MHBAIN/A, TaK U B
JEeATEIbHOCTD IPENogaBaTes.

4 OneHoyHble CpeACTBAa VI TEKYIIero KOHTPOJISI YCIEeBAeMOCTH M NPOMEKYTOYHOM
arrecTaluu

4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl IPOBeleHNs] TeKyIleH aTTecTAlun
Bomnpocsl AJis1i KOHTPOJILHOM padoThl 0 TeMe «buoreoxumMmnyeckue HUKIbI MaKpodJie-

MEHTOB»
1. Yro Takoe OMOTCOXUMHUUECKUI [TAKIT?



Kakwne ObIBaroT OMOre0XMMHUYECKHE IIUKIIBI MAKPOIIEMEHTOB?

Yro Takoe OMOT€OXUMUYECKUN KPYyTOBOPOT aTOMOB?

KakoBbI OCHOBHBIE 3TaIbI TII00ATFHOTO IIUKIIA yriiepoaa?

KakoBbI OCHOBHBIE 3TalbI TII00AIEHOTO IIUKJIA a30Ta?

KakoBbI OCHOBHBIE 3TaIbI TII00ATEHOTO ITUKJIA CEPhI?

KakoBbl OCHOBHBIE ATalbl TEOXUMHUECKOTO ITHKIa hochopa?

UYro Takoe 6uora?

KakoBa ocHOBHas poJib OMOTHI B MMOAJEPKAHUHU TI00ATBHBIX IUKIOB JIEMEHTOB?

COoNoORWN

Bonpocsl 1i1s «0au-onpoca» no treMe « ®U3UK0-XUMHYECKHE MPoLecchl B aTMocdepe»
1.  Yro Takoe armocepa? KakoB ra3oBblii COCTaB, CTPOCHHE W PAJUALMOHHBIN PEKUM
atMochepsr?

Kakue ocHoBHBIE (PM3UKO-XMMHYECKHE MTPOLIECCHI TPOUCXOIAT B aTMochepe?

Uto npencTaBisoT U3 ce0sl MUPKYISAIHS aTMOC(hEpbl U IPOIIECCH paccesiHus?

Urto Takoe qucnepcHbie cucTeMbl B atMocdepe? Uto Takoe aspo3oim?

Urto Takoe 030H? KakoBbl OCHOBHBIE CBOMCTBA CTPAaTOC(HEPHOTO 030HA?

Kak n3mensiercs kiumar 3emin?

Urto Takoe kuciIoTHBIE ocanku? Korna u npu Kakux yCIOBHSIX MPOUCXOAT KHUCIOTHBIE
OCaXKIEHUS?

8. Uro Takoe poroxumudeckuii cmor? Kakue ObIBAIOT BUIBI?

Noookrwd

Bomnpochl 1iis1 «0aun-onpoca» ompoca mo teme «PU3HKO-XMMHUYECKHe MpoUecchl B
rujgpocdepe»

1.  Kakue Qpu3MKO-XUMUYECKHE MPOIIECCHI MPOUCXOIAT B TUApOchepe?

2.  UYro Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B MPUPOTHBIX BOAAX?

3. Pacckaxute 00 aHTPOIIOTCHHOM 3arpsi3HCHUH MTPUPOTHBIX BOJ.

Bonpocsl 1 ycTHoro onpoca no teme «®u3uKo-XUuMHYECKHEe MPOLECCHl B JUTOC(e-
pe»

Kaxkue puzuko-xumMudeckue mporeccsl MpoucXoasT B tutochepe?

UYro Takoe nousa?

KakoB xumuyeckuii coctaB moyB?

Kakue ObIBaroT popMbI MOYBEHHON KUCIOTHOCTH?

Kaxkoe O6b1BaeT XuMHUECKOE 3arpsi3HEHNE TOYB?

Hepeuenb KomnemeHnyuil, npogepsaemuix oyeHoYHvim cpeocmeom: OK-11, OK-12

agkrownE

Bonpocs! ais «0aum-onpoca» no teme «HepaBHoBecHasi TepMOAMHAMMKA. Y PaBHEHHUS
Omnsarepa u Kegem-Kauanbckoro»

1. U3 kakux ypaBHEHUH M MPENOI0KEeHNH BoITeKaeT ypaBHeHne Hepuera-Ilnanka?

2. Kax BbIpa3uTh IJIOTHOCTh NMOTOKAa MOHOB Yepe3 IPaJUEHT 3JIEKTPOXUMHUYECKOro TO-
TeHuuana?

B uem 3akimrouyaercs yclioBUE paBHOBECUS?

Kakwue cymecTBytoT ocHOBHBIE 35ieMeHThl THII?

Urto u3 cebs npencrasiseT ypaBHeHus Ouzarepa?

KakoBa ¢opmynnpoBka 1 pU3MUECKUI CMBICT OTOKOB, JBIXKYIIUX CUJT U KO HHUIIN-
€HTOB IepeHoca B ypaBHeHnH Kenem-Kavanbckoro?

ok ow

Bonpocsl mis yctHoro ompoca mo teme «JluHeiiHble 3akoHbl Oma, ®@uka, [apcwu,

dypbe»

1.  Kaxum o6pa3om BO3MOKHO OCYIIECTBUTH BBIBOJ JIMHEHHBIX 3aKOHOB NepeHoca Puka,
Owma u [lapcu u3 ypaBHeHus Kenem-Kavansckoro?

2.  Kak 3Byunt 3akoH @uka?



3. Kak 3Byunt 3akon Oma?
4.  Kak 3Byuur 3akoH @ypne?
Ilepeuens komnemenyuii, npoeepsaemvix oyeHounvim cpeocmeom: INK-22, ITK-23

IIpumep 3a1a4 A1 KOHTPOJILHOM padoThl 0 TeMe «JInHelinbIe 3akoHbl OMa, Puka, lapcn,

Dypbe»

3aoaua 1. Tennoobmen

Yenosek okazaics 3a 6optom cynHa t(B)=14 °C. HaliguTe, Ha CKOJIBKO TPaayCcoOB IOHH-
3urcd t° ero Tena 3a 10 MuH, ecau 3HEpreTHKa JIbIXaHus BO3pacTéT B 3,5 pasa, IpU 3TOM B
HOPMaJbHOM COCTOSIHUU CKOPOCTH IMpeBpalleHus s3Heprun 72 kkan/yac. [Ipunare kosddunm-
et TeruonpoBoanoctu 0=0,06 kJ[x/(M*2-K-c); temnoemkocts Tena: C=0,86 kxan/(kr-K),
IJI0Iaab MOBEpXHOCTHU Tena 1,8 M2. Macca tena 70 Kr.

3a0aua 2. BeigedeHnue npoodykmos memadoiusma

PaGoty nmouek o1eHUBaIOT 10 KOHIEHTPALlMU KpeaTHHIHA B KpoBU. HopManbHas KOH-
neHTpanus kpeatuauHa B KpoBu Cp=10 mr/n. I'ematokput kpoBu H=0.4 (oObemHas mous
SpPUTPOLIUTOB B KpoBH). KoHIIeHTpalns KpeaTUHUHA B TKAHEBOW M BHYTPHUKJIETOUYHOM KU-
KOCTH IPUMEPHO TaKasl JKe, Kak U B TUIa3Me KpoBU. KpeaTHHUH BBIBOJMUTCS BMECTE C MOYOH,
Vy=2,4 n/cyt. Onpenenutb cKOpocTh MPOU3BOACTBA KpeaTuHNHa G (Mr/4yac), o01ryro Maccy
KpeaTHHHHA B opraHu3zMe M (Mr).

IIpumep 3axa4 A1 KOHTPOJILHOM padoThI 0 TeMe «MoaeIupoBaHue MPOLECCOB Ie-
peHoca B HAaHOMAaTepUaIax»

1.1. B mockoM KaHaJIe 3JIEKTPOJIUaIr3aTopa CKOPOCTh TeUeHHs pacTtBopa 1.6 cm/c,
paccrosHue Mexy MmeMmOpanamu 0.8 MM. PaccunTaTh nmajgeHue naBieHuss 1 00bEMHYIO CKO-
pocTh pacTBopa B KaHaie mupuHoi 40 cM. IlocTpouTh KOHIEHTPAUMOHHBIA MPOQHIb U
HallTu creneHb 00eccoNUBaHMs PAcTBOpa B CEUEHUH Ha paccTosHuU 40 cM OT BXOja B Ka-
Ha1. PaccunraTh pacxoj dIeKTPOdHEpPrHH, HeOOXOAUMOl st momydenus 1 M° o6eccoseH-
HOW BOJbI; Y4€CTh BKJaJbl, IPUXOsIIUEcs COOCTBEHHO Ha 3JIEKTPOIUAIU3 U Ha paldoTy
Hacoca. [IpMHATB, YTO OCHOBHBIM KOMIIOHEHTOM pactBopa ssisgercs NaCl (D= 1.6 107
cm?/c, [ = 1072 em?/c, ¢°= 0.02 monb/1); uncna NepeHoca MPOTUBOMOHOB YEpe3 aHUOHO- U
KaTHOHOOOMEeHHYI0 MeMOpanbl npuHaTh (.95, kg Hacoca 0.6. Pacxon aiekTposHEpruu B
pacuere Ha 1 yac paboTs! anmnapara (B Brxuac) pasen:

Ha O/ : Aep= | U, rme | — cuna toka B A, a U — HanpsbkeHHe Ha BceM anmapare B B, Ha me-
pekauxy : Apomp= LIp W/[p , rie [1p — magenue gapnenus B H/m?, W — 06beMHast cCKOPOCTb
B M°/4ac, a [Jp — K11 Hacoca.

1.2. Onpenenuts MUHUMANIBHYIO JUIMHY KaHana 00€CCOIMBAHUS 3JIEKTPOANAIN3ATOPA,
Ha KOTOPOM JI0CTUTaeTcs cTeneHb ooecconuBanust 50 %, ecnu

e uyucina nepeHoca = 0,98;
e MexxMmeMOpaHHOe paccrosiHue = 0,45 mwm;
® CKOpOCTb TeueHHs pacTtBopa 3,2 cm/c;

Cunrate, YTO B paCTBOpPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3. Jlan snexTpouanu3HeIi anmapar, cogepxxanmii 100 mapHsix kamep. Mexxvem-
Opannoe paccrostaue = 0,5 mm. [InnHa kanana 60 cm. Pazmep memOpanst 60 Ha 40 cm.
Onpenenuts MPOU3BOIUTENLHOCTD aliapara, Ipu KOTOPOil cTerneHb 00ecCOTUBaHus JOCTH-
raercst paBHoi 60 %. Hy>xHo HailTu ckopocTh paboTHI anmapara.

1.4. Tpebyetcsi cipoeKTHPOBaATh 3JIEKTPOIAUAIU3HBIN ammapar, KOTOpblii Obl obecrie-
yuBai 80% oOecconuBaHus pacTBopa xJiopuaa HaTpusi. Pazmep memOpan 60 Ha 40. Paccto-
sHue Mexay memOpanamu = 0,4 mMM. AnmapaT IOJDKEH HUMETh NPOU3BOAUTEIBHOCTH 2
M%/uac. HaifTi unciio mapHbIX Kamep B ammapare.

1.5. Tpebyetcsi cipoeKTHUPOBaTh 3JIEKTPOAUAIU3HBIN ammapar, KOTOpblid Obl obecrie-
yuBai 80% obecconrBaHMs pacTBOpa XJOpuaa HaTpus. MI3BeCTHO, 4TO MPU CKOPOCTU Tede-
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HUS KHJIKOCTH 2 cM/C Ha Kaxnbix 10 cM IuHBI KaHaja KOHIEHTpanus yosiBaeT Ha 20%.
Mupuna memOpan 40 cm. Paccrosiaue mexay memOpanamu = 0,4 MM. Anmapar J0JDKeH
MIMETh TIPOMU3BOAUTENHLHOCTS 2 Mo/Jac.

Haiitu nnmuHy kaHana 00€CcCONMBAHMS M YUCIIO MTAPHBIX KaMep B armapare.
Ilepeuens komnemenyuii, npoeepsemvlx oyeHounvim cpeocmeom: INK-22, ITK-23

Kpurtepun oneHuBaHus pe3yjbTaTOB NPAKTHYECKOI'0 3aHATHS € PelIeHHEeM 3a/1a4.

OrneHka «omiu4Hoe» BHICTABIAETCS, €CIIU CTYACHT UMEET TIyOOKHe 3HaHUS y4eOHO-
ro Marepuaia no TeMe NpakTU4ecKoil paboThl, MOKa3bIBae€T YCBOCHUE B3aMMOCBSI3U OCHOB-
HBIX TIOHSATHH, UCIOJB3YyEeMBIX B PabOTE, CMOT OTBETUTh Ha BCE YTOYHSIOIIWE U JOTOIHHU-
TenbHbIE BOIPOCHL. CTYIEHT NIEMOHCTPUPYET 3HAHUS TEOPETHYECKOTO U IIPAKTUYECKOIO Ma-
Tepuaya 1o TeMe MPaKTHYECKOW paboThl, ONpeNessieT B3aUMOCBSI3H MEXIY MOKa3aTeNIsIMU
3a/1a4M, JA€T IPaBUIIbHBIN AJITOPUTM PELICHMS, OIPEAEIIAET MEXIUCIUIIIIMHAPHBIE CBA3H 110
YCIIOBHIO 3aJJaHUSl.

OrneHka «xopouto» BHICTABIIAETCS, €CIIM CTYIEHT [10Ka3ajl 3HaHUE y4eOHOro MaTepu-
aJia, yCBOMJI OCHOBHYIO JIMTEPATypy, CMOI' OTBETHUTb IIOYTH IIOJIHO Ha BCE 3aJaHHBIC IOII0J-
HUTEJBHBIE U YTOUHSAIOLME BONPOCHl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO U
[IPaKTUYECKOr0 MaTepualia 1o TeMe MpakTUYecKoi paboThl, AOMycKasi HE3HaYUTENIbHbIE He-
TOYHOCTH IIPU PELIEHUM 3a7ad, UMesl HEMOJHOE TOHMMAaHUE MEXAMCLUIIMHAPHBIX CBA3CH
IIpU NPaBUJILHOM BbIOOpPE QJIrOpUTMA PELICHUS 3a/1aHNUS.

Ouenka «yooenemeopumenbHo» BbICTABIISIETCS, €CIIA CTYICHT B LIEJIOM OCBOWJI Ma-
TepHall IPaKTUUYECKON pabOThl, OTBETUJ HE HAa BCE YTOUYHSIOUIUE U JIOTIOJIHUTEIbHbIE BOIIPO-
cbl. CTyZIeHT 3aTpyJHAETCS C IPABUIbHOW OLICHKOW NPEAIOKEHHOM 3a1auu, 1a€T HEMOIHBIN
OTBET, TPEOYIOIINH HaBOJALIMX BOIPOCOB IpeNnojaBaTelis, BbIOOp alropuT™Ma pelieHus 3a-
Jla4d BO3MO>KEH ITPY HABOZSILIKX BOIIPOCAX MPENOIABaTENS.

OueHka «Heyoo61emeopumebHo» BBICTABISIETCS CTYACHTY, €CJIM OH MUMEET CyIle-
CTBEHHBIE ITPOOEIIb B 3HAHUAX OCHOBHOTO Y4eOHOI0 MaTepualla IpakTU4eCKoi paboThl, KO-
TOPBIM IOJIHOCTBIO HE PACKPBUI COJIEpKAHUE BOIIPOCOB, HE CMOTI OTBETHTh HA YTOYHSIOIINE
U JOIOJIHUTENbHBIE BONPOCHl. CTYNEHT NAa€T HEBEPHYIO OLICHKY CHUTYallMM, HENPABHIBHO
BBIOMPAET aJTOPUTM JEHCTBUIA.

Kpurtepun onenuBanus pe3yibTaToB YCTHOIO OIIpocCa.

O1neHka «omauynoy CTaBUTCS, €CIM CTYJEHT IMOJIHO M3JlaraeT mMarepuan (oTBedaer
Ha BOIPOC), 1aeT NMPaBUIbHOE OINpEEIEHUE OCHOBHBIX MOHATHI; OOHAapyKMBaeT MOHUMa-
HUE MaTepuaia, MOKeT OOOCHOBATh CBOM CY)KJIE€HHs, NMPUMEHUTh 3HAHWUS Ha IMpPAaKTHUKeE,
MIPUBECTH HEOOXOAMMBIE ITPUMEPHI HE TOJIBKO U3 Y4EOHHKA, HO U CAMOCTOSITEILHO COCTaB-
JICHHBIE; U3JIaraeT MaTepua MOCJIEN0BATEIbHO U MIPABWIBHO C TOUYKH 3PEHUS HOPM JIMTE-
paTypHOro s3bIKa.

OneHka «xopouto» CTaBUTCS, €CIIN CTYIEHT JAET OTBET, YAOBIETBOPSIOIIUN TEM KeE
Tp€60BaHI/I$[M, 4TO U AJid OUCHKU «OTJIUYHO», HO JOITYCKACT 1-2 OIHI/I6KI/I, KOTOPBIC CaM K€
UCHpaBisieT, U 1-2 HejodeTa B MOCIIENOBATENBHOCTH U S3BIKOBOM O(QOPMIICHUH H3JIarae-
MOTO.

O1eHKa «y0oenemeopumensHo) CTAaBUTCS, €CIIU CTYJACHT OOHApy)KHMBaeT 3HAHHE U
MMOHNMaHNEe OCHOBHBIX ITOJIOKEHUH HaHHOfI TEMBI, HOT HU3JIaract mMare€puaja HCIOJIHO U J0-
MyCKAaeT HETOYHOCTH B OIPENIENICHUH MOHIATUN UIH (HOPMYTUPOBKE MpaBUII; HE yMEET JI0-
CTaTOYHO TIIyOOKO M JI0Ka3aTelbHO OOOCHOBATh CBOU CYXJECHUS U MPUBECTH CBOU MpUMe-
PBI; M3JIaraeT MaTepuall HeMoCeI0BaTeIbHO U JIONYCKAaeT OMIMOKU B SI3bIKOBOM O(opmIe-
HUU U3]1araeMoro.

O1ueHka «HeyoosnemeopumenbHo) CTABUTCS, €CIU CTYIEHT OOHApy>KMBAeT HE3Ha-
Hue OoJbllIell YacTH COOTBETCTBYIOIIErO BOMpOCaA, AOMYCKAeT OMUOKU B (OPMYIHNPOBKE
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oTpeseNieHUI U MpaBuJl, UCKAXAIOIINE UX CMBICI, OECIIOPAIOUHO U HEYBEPEHHO H3JIaraer
Marepuai. OneHka «2» 0TMe4YaeT TaKhe HEJ0CTATKHU B MOATOTOBKE, KOTOPBIE SIBIISIIOTCS Ce-
PBE3HBIM MPENSTCTBUEM K YCIEIIHOMY OBJIa/IEHUIO MTOCIEAYIOIIUM MaTepUaIoM.

Kpurepun oneHuBaHus pe3yabTaTOB ObICTPOr0 NUCHLMEHHOI0 ONPOCA HA MPAKTHYe-
CKOM 3aHATHH («OJML-0NPOCH):

KaxxgoMy CTyIneHTy BbIIaeTcsi CBOM COOCTBEHHBIH, y3KO C(HOPMYJIHPOBAHHBINA BO-
mpoc. OTBET JOJKEH OBITh YSTKUM U KPATKHUM, COJICPIKAIUM BCE OCHOBHBIC XapaKTEPUCTH-
KM OIMCBIBAEMOTO MOHSATHS.

HIxana oueHUBaHUA:

«OTANYHO» - BOMPOC PACKPHIT MOJHOCTHbIO, TOUHO 00O3HAUYEHBI OCHOBHBIC MOHSTHUS U Xa-
PaKTEPUCTUKH TIO0 TEME.

«XO0poHIO» - BOMPOC PACKPHIT, OJHAKO HET MOJHOTO OMHUCAHUA BCEX HEOOXOIUMBIX 3JI€MEH-
TOB.

«Y TOBJIETBOPUTEIHHOY» - BOIPOC PACKPHIT HE MOJHO, MPUCYTCTBYIOT TpyOble OMIMOKH, Of-
HaKO €CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX MTOHSATHUH.

«HeynoBneTBOpUTENBHO» - OTBET HA BOMPOC OTCYTCTBYET WIIH B 1I€JIOM HE BEPEH.

Kpurtepuu oneHnBaHus pe3yJibTaTOB KOHTPOJIBHBIX PadoT.

OrneHka «OTJIIMYHO» BBICTABISIETCS, €CIM CTYJCHT BBIMOJHWI paboTy 0e3 ommboK U
HE/I04ETOB, JOIYCTHII He 00jiee 0JTHOrO HeloueTa.

OrneHka «XOpOLIOy», €CIIM CTYIEHT BBIIOJIHHUI paboTy IMOJHOCTHIO, HO JIOIYCTHJ B
Heil He Oosiee 0HOM HerpyOoii OIIMOKH U OJJHOTO HEJJ0UeTa, UM He OoJiee IByX HelI0UEeTOB.

OrneHka «yIOBIETBOPUTEIBHO», €CIH CTYACHT MPABIJIBLHO BBHIIOJIHWI HE MEHEE T10-
JIOBUHBI pa0OThI WM JOMYCTUI HE OoJiee ABYX rpyObIX OMIMOOK, UM He Oosiee OHOM Tpy-
00i1 1 oHON HEerpyOoil OmMOKH M OJHOTO HEJoYeTa, WM He 0ojee IBYX-TpeX HErpyObIx
OLIMOOK, UM OJHOM HerpyOoil omMOKM M TpeX HEeIO0YEeTOB, U MPHU OTCYTCTBUH OIINOOK,
HO TIPH HAIWYHH YETHIPEX-TISTH HEAOYETOB, IUIOXO 3HACT TEKCT NMPOU3BEICHHS, JOMYCKAET
UCKaXXKeHUe (PaKToB.
OmneHKa «HEYHOBJIETBOPUTEIBHO», €CIH CTYACHT JONYCTHJI YHCIO OIMMOOK W HEIO0YETOB
IIPEBOCXOJIAIIEe HOPMY, ITPU KOTOPOH MOKET OBbITh BBHICTABIICHA OLIEHKA «3», WIN €ClIU pa-
BUJIHHO BBITIOJTHIJT MEHEE TTOJIOBUHBI PaOOTHI.

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl POBEACHUS MMPOMEKYTOYHOM aTTeCTAlluN
Bomnpocs! k 3a4ery:
IlepeyeHb KOMINETEHIUIi, TPOBepsieMbIX OLleHOYHBbIM cpeacTBoM: OK-11 OK-12
1. buoreoxumMuyeckue HHUKJIBI MaKpOIJIEMEHTOB. broreoxummuueckuii KpyroBopoT aro-
MOB.
OcHoBHBIE 3Tallbl I100aJILHOTO IMKJIa YIIepoaa, a30Ta, CEephl.
Urto Takoe reOXUMUYECKH UKI hocdopa U U3 Yero OH COCTOUT?
OcHoBHas poJib OMOTHI B MOJICPKAHUH TJIO0ATBHBIX IIUKIIOB JJIEMEHTOB.
DU3NKO-XUMUYECKUE TPOIIECCHI, MPOUCXOIAIINE B aTMOCheEpeE.
["a30BEIil cocTaB, CTPOCHUE M PATUAIIMOHHBIN PEKUM aTMOCHEPHI.
Hupkynsus atMocdepsl U MPoLecchl paccesHus. JucnepcHpie cucTeMbl B aTMoc(he-
pe.
OcHOBHBIE CBOMCTBaA CTPAaTOC(HEPHOTo 030HA.
9.  Kak u3MmensieTcs kiumar 3emitn’?
10. Korna u npu Kakux yCIOBHSIX TPOUCXOISIT KUCIOTHBIE OCAXKICHUS?
11. Yto takoe GOTOXMMHUYECKUN CMOT?
12. ®u3uKo-XUMHUYECKHE MPOIIECCHI, MPOUCXOIAIINE B TUApPOChHEpE.
13. KucI0THO-OCHOBHOE PaBHOBECHE B IPUPOJIHBIX BOJIAX.
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14. AHTpONOTEeHHOE 3arps3HEHHE MPUPOIHBIX BOJI.

15. Ou3uMKO-XUMHUYECKHUE MPOIIECCHI, MPOUCXOIAIINE B TUTOChEpe.

16. Xwumuueckuii cocTaB U CBONCTBA MOYB.

17. ®opmbl MOYBEHHON KUCIOTHOCTH.

18. Xwumudeckoe 3arps3HEHHE MOYB.

19. OcoGenHoctu pacnpocTpaHeHus, TpaHCHOPMAIIMU U HAKOIUICHUS 3arpsS3HSIIONINX Be-
LIECTB B OKPYKAlOLLEH cpelie.

20. PacmpocTpaHeHue BeIIeCTB B OKpyKaromiei cpeae. Kakum o0pa3oM ocymiecTBIisieTcs
MIEPEHOC BEIIECTB MEXAY Pa3IMYHbIMU CpeaMu?

21. Kakwue ObIBaIOT T€OXUMHUYECKUE OaphEphI?

IlepeyeHb KOMIETEHIIHIi, IPOBepsieMbIX olleHOYHBIM cpeacTBom: ITK-22, ITK-23

22. Jluddy3us B yCIOBHIX HAJIOKEHHOTO JJIEKTpUYECKOro mois. YpaBHenue Hepucra-
[Inanka.

23. BrbIpaxkeHue MIOTHOCTH MOTOKA HOHOB Yepe3 TPAJAUEHT AIEKTPOXUMUYECKOTO MOTEH-
nuaja. Y CJlIOBHE PaBHOBECHS.

24. DOnementsl THII. YpaBuenus Onzarepa.

25. VYpasuenus Kepem-Kauansckoro. ®opmynupoBka W (PU3HUECKHI CMBICI MOTOKOB,
JIBUOKYIIUX CHIT U KOO (GUITMEHTOB ITepeHoca.

26. VYpasuenus Kenem-Kauanbckoro. BeiBoa nuHeiHbIX 3akoHOB nepeHoca @uka, Oma u
Hapcu.

27. bapomemOpannbie mporeccel. Kitaccupukamms 6apoMmeMOpaHHBIX TporieccoB. Mexa-
HU3M pa3JiesieHus: B 00paTHOM OCMOCE U B PYTUX OapoMeMOpaHHbBIX MPOIIeccax.

28. TlapameTpsl, ONpeNeIAIONIAe KAaUueCTBO pa3leicHus B OapoMeMOpaHHBIX TpoIeccax
(paxTop 3anepKku, KOAPDUIUEHT SKCTPAKIIUK). Y paBHEHHsI OanaHca.

29. MaremaTuueckoe OmucaHue 0cCMoca U 0OPaTHOTO OCMOca.

30. DnexkrpomemOpaHHbIe mporecchl. Cxema AIeKTPOaHaIn3a.

31. Opnomepnas mozaens DJI. KoHueHTpanroHHas MONspu3alvs MpPU SJIEKTPOAHAIU3E.
Pacder ckauka noreHnuaza B MeMOpaHHOH cucTeMe.

KpuTtepun onieHKH 110 NPOMEKYTOYHOM aTTecTanuy B popMe 3a4éTa

Crynentsl 00s3aHbl CAaTh 3a4€T B COOTBETCTBUU C pAaCHUCAaHUEM M y4yeOHBIM Iljia-
HOM. 3a4eT MO JAUCHUILIMHE MpecienyeT 1eidb OLeHUTh paboTy CTyAEHTa 3a Kypc, Moiyde-
HUE TEOPETHUYECKUX 3HAHUN, UX MPOYHOCTh, Pa3BUTHE TBOPUECKOI'O MBIILIEHUS, Iprodpe-
TE€HHE HABBIKOB CaMOCTOSTENILHOW PabOThl, yMEHUE NMPHUMEHAThH MOJyYEHHbIE 3HAHMS IS
penIeHus NPaKTUYECKHX 3a/1a4.

Pe3ynbrar cpaum 3a4eTa 3aHOCUTHCS IPENOIABATENIEM B 3aUE€THYIO KHIKKY.

OueHkH «3aumeno» 3aciyKUBAeT CTYIEHT, OOHApYKMBIIUKA 3HAHHWE OCHOBHOTO
IIPOrpaMMHOI0 Marepuana B 00bEMe, He0OX0AMMOM i AajbHeHe yuéobl U npencTos-
e paboThI 10 Mpo¢eccuu, CIPaBISIFOIINICS ¢ BHIIOJTHEHUEM 331aHUN, IPEyCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOMBIN C OCHOBHOH JIMTEPaTypOH, PEKOMEHJOBaHHOM mporpammoi. Kak
IIPaBUJIO, OLICHKA «3AYMEHO0» BBICTABIACTCA CTYJIEHTaM, JONYCTUBLIMM IOIPEIIHOCTH He-
MIPUHLIMIIHAIBHOTO XapaKTepa B OTBETE HA 3a4€Te U MPYU BBINOJIHEHNUHN 3aJaHul;

OueHka «He 3aumeno) BHICTABISAETCS CTYJIEHTY, OOHapyXUBLIEMY IpPOOEIbl B 3Ha-
HUSX OCHOBHOT'O NMPOrPaMMHOI0 MaTepHuala, JOMYCTHBIIEMY MPUHLIUIHUAIBHBIE OMIUOKH B
BBIITOJIHEHUH NPEyCMOTPEHHBIX NMPOrpaMMoN 3ananuid. Kak nmpaBuiio, olleHKa «He 3aume-
H0» CTaBUTCS CTYJIEHTaM, KOTOpbIe HE MOTYT MPOJOKUTH OOY4YEHHE WJIM MPHUCTYINUTh K
npodeccnoHanbHOM AEeSTeNTbHOCTH MO OKOHYAHUU By3a 0€3 JTOMOJHUTENbHBIX 3aHATHH IO
COOTBETCTBYIOIIECH NUCLUIUIMHE.

OneHouHble cpeAcTBa JJI1 HHBAIMIOB U JIUL C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.
— MpH HEOOXOAMMOCTH MHBAJIHMIAM M JIMLAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS
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MIPEOCTABIISIETCS TOTIOJIHUTEIILHOE BPEMSI JIJIS IIOATOTOBKM OTBETA HA 3a4eTe;

— MPH MPOBEJCHUU TPOLEAYPHl OICHUBAHUS PE3yJbTaTOB OOY4YCHHS WHBAIUAOB M JIHIl C
OrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI TIPEIYCMAaTPHUBACTCS HUCIOJIb30BAHUE
TEXHUYECKHUX CPEACTB, HEOOXOAUMBIX UM B CBSI3U C UX WHAMBHIYATbHBIMH OCOOCHHO-
CTSIMU;

— IIpH HEOOXOJIUMOCTH TSI O0YYAIOIIUXCsl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbBS U
MHBAINIOB TPOIEIypa OLEHUBAHUS PE3ylIbTaTOB OOYUEHHS MO AMCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponenypa ornieHUBaHUsT PE3yJIbTATOB OOYYCHUSI HHBAJIUIOB U JIUI C OTPaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBBS 110 JUCHUILTUHE (MOIYIIO) MpeayCMaTpUBaeT MpeaocTaBiie-
Hue nHpopMmanuu B GpopMax, alaiTHPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBBS H BOC-
npuATUs HHPOPMAITUH:

JUist T1 ¢ HApYIICHUSIMH 3PEHHSL:

— B [1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist 1 ¢ HApYIIEHHUSIMU CITyXa!

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuXxcs.

5. IlepeyeHb OCHOBHOM W /IONOJIHUTEJIbHON Yy4eOHOI JINTEepaTyphbl, HEOOXOAUMOM I

OCBOCHM S AMCUMUIJIMHBI (MOXYJIS)

5.1. OcHoBHas JauTEpaTypa

1. Tpudonos K.M. ®usnko-xuMu4IecKue MpoIecchl B TexHochepe : yueOHHK I CTYyICH-
toB By30B / K. U. Tpudonos, B. A. /leBucuios. - M. : UHOPA-M : ®OPYM , 2007. -
239 c.

2. CornukoBa, E.B. TeopeTnueckrue 0CHOBBI IPOLIECCOB 3AIIUTHI CPeAbl OOUTaHUS [ Dek-
TpPOHHBIN pecypc] : yuebd. nocobue / E.B. Cornukosa, B.I1. /Imutpenko, B.C. CoTHHKOB.
— OnextpoH. aaH. — Caunkr-IlerepOypr : Jlans, 2014. — 576 c. — Pexum nocryna:
https://e.lanbook.com/book/53691

5.2. JlonoTHUTEIbHAS JIUTEPATYpa

1. Tomuupi, I'.C. TIpupoaHbie MpOIecchl U SIBICHUS: BOJHBI, IJIAHETHI, KOHBEKITUS, KJIMMAT,
CTaTUCTHKA [DJEeKTPOHHBIN pecypc] : yueOHoe nmocodue / I'.C. ['onuubH. — DJAEKTPOH.
maH. — MockBa : @wusmarnut, 2004. — 344 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59380.

2. Temam, P. MaTtemaTudyeckoe MOJECIMPOBAHUE B MEXAHUKE CIUIOMIHBIX Cpell [ DJIEeKTPOH-
HBII pecypc] : yue6Hoe nocodue / P. Temam, A. Mupansuis ; nox pex. I'. M. KoGenbko-
Ba ; nmep. M. O. ApymansiHa. — DnekTpoH. 1aH. — Mocksa : U3narensctBo "Jlabopato-
pust 3Hanmi", 2017. — 323 ¢. — Pexxum goctyna: https://e.lanbook.com/book/94110.

3. Boiconxkuit, J.U. Matemaruueckoe u (u3nueckoe MOJEINPOBAaHUE NOTEHUUATbHBIX Te-
YeHUH KUIKOCTH [DneKkTpoHHbIH pecype] : yueOHoe mocobue / JI.W. Beiconxwuii, I'.P.
Konepruk, 1.C. Beiconkuit. — DnektpoH. gan. — Cankrt-IletepOypr: Jlans, 2014. — 64
c. — Pexxum nocryma: https://e.lanbook.com/book/44842.

4. T'opnau, b.A. Matematnueckoe moaenupoBanue. [loctpoenne Moienel u YuciieHHas pe-
anuzanus [DneKTpoHHBIH pecype] : yueOHoe mocobue / b.A. T'opnau, B.I'. IllaxoB. —
OnexktpoH. naH. — Cankt-IlerepOypr : Jlanp, 2016. — 292 c¢. — Pexum npocryna:
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https://e.lanbook.com/book/53691
https://e.lanbook.com/book/59380
https://e.lanbook.com/book/94110
https://e.lanbook.com/book/44842

https://e.lanbook.com/book/74673.

5.3. Ilepuoauyeckue U3IaHusI
1. XKXypnan «MemOpaHbl 1 MEMOpPaHHbBIE TEXHOJIOTUI.
2. Kypnan «Dduznueckass XUMHUI».

6. Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «UHTEpHETY,

B TOM 4HCJIe COBPpeMeHHbIe MpoeccHOHAbHBIE 0a3bl JAHHBIX U UH(OPMANMOHHBIE

CIIPaBOYHbIE CHCTEMbI, HE00X0AUMbIe 1JIsl 0CBOCHMS TMCUMIJIMHBI (MOIYJIf).

1. CnpaBouHno-nipaBoBas cucrema «Koncynbrant [Limrocy (http://www.consultant.ru)

2. Tlopran oTKphITEIX AaHHBIX Poccuiickoit deneparmu https://data.gov.ru

3. baza OTKpBHITBIX JaHHBIX MUHHCTEpCTBA TpyJa M COLHUAIBHOW 3amuThl PO

https://rosmintrud.ru/opendata

. ba3za nannpix Hayunoii snexrponnsiit 6nbmmorexu eLIBRARY .RU https://elibrary.ru/

baza nanHbIX BcepoccHMiiCKOTO WHCTUTYTa HAYYHOM M TEXHMYECKOW HWHGOpMAIMN

(BUHUTU) PAH http://www?2.viniti.ru/

6. ba3bl maHHBIX B c(epe MHTEIEKTYallbHOM COOCTBEHHOCTH, BKJIIOYAs MaTEHTHbIE Oa3bl

JTaHHBIX WWW.rusnano.com
7. ba3bl JaHHBIX U aHATUTHYECKHE MyOIMKauu «YHUBEPCUTETCKAs MH(OPMAIIMOHHAS CH-
crema POCCHI» https://uisrussia.msu.ru/

8. DnekrponHas 6ubaHoTeuHas cuctema usgareascrsa "Jlanp" https://e.lanbook.com/

9. Scopus - MynbTHANCIMILTHHAPHAS pedepaTrBHas 0a3a qaHHBIX https://www.scopus.com/

10. Komnekmusi xkypHainoB wu3narenbctBa  Elsevier Ha moptame  ScienceDirect
https://www.sciencedirect.com/

11. Poccwuiickas MeMOpaHHas CEeTh Russian membrane network
http://www.rusmembrane.net/rmn_rus.html

12. Dnextponnslie yueOHUKU Kadeapsl MemOpannoit Texnonorun Poccuiickoro Xumuko-
TexHOoI0rnyeckoro YHuBepcurera HM. JA.N. Meneneesa,
http://membrane.msk.ru/index.php?pagelD=77

13. ®enepanbHas rocynapcTBeHHas WHQPOpPManMOHHAs cucreMa «HamumoHanbpHas 3ieK-

TpoHHas1 GubaroTeka» https://H36.pd

14. Ba3a naHHBIX NpOQecCHOHANbHBIX CTaHAApTOB MUHHUCTEpCTBAa Tpyla U COLMAIBHOU

o1~

3aLUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
15. bazbl JAHHBIX Munucrepcrsa OKOHOMHYECKOIO pa3sBUTHSA PO

http://www.economy.gov.ru

16. OdunmansHerii caiit degepaibHOTO areHTCTBA 10 TEXHHYECKOMY PETYIHPOBAHHUIO U
metponoruu http://protect.gost.ru/

17. Enunas 6a3a roctoB P® - http://gostexpert.ru/

18. Pecypco mo Ttepmoamnamuike (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

19. Nudopmannonno-npaBoas cucrtema «I['apant» [DaekTpoHHBINH pecypc] — Pexxum no-
cryma: http://garant.ru/

20. DnexrpoHHO-OMONMOTeUHas cucteMa «KoHCympTaHT cTyaeHTa» Www.studmedlib.ru

21. VueOHble 0a3bl (HU3UKO-XUMHUYIECKUX JTAHHBIX mMmry) -
http://www.chem.msu.su/rus/elibrary/edu_bases.html.
22. Paznen "3IIEKTPOHHBIE pecypcor” Ha caiite HIOITAK -

http://media.iupac.org/publications/epub/index.html.
23. Pecypcsl mo tepmomunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html.
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http://media.iupac.org/publications/epub/index.html
http://www.martindalecenter.com/Calculators3B.html

7. MeToau4eckue yKazaHusi 1 MaTepHAJIbI 0 BHAAM 3aHATHH

YcnenHoe 0CBOSHUE AMCIMILIMHBI MPEANOIaraeT akTUBHOE, TBOPYECKOE ydacTUe
CTYJICHTA IyTeM IIJIAHOMEPHOMU, TOBCETHEBHOM pabOTHI.

Obwue pexomenoayuu

W3ydyeHne DUCHUIUIMHBI CleAyeT HAuWHATh C MpOpabOTKH paboyeil mporpammsl,
oco0oe BHUMaHHeE, YAeNss [esIM U 3aJa4aM, CTPYKTYpe U COJCPKAHUIO Kypca.

NmeeTcs aneKTpoHHAs BEpCHs JIEKLMIA M0 TAHHOW JUCIHUILINHE.

OcHoBHO# (popmoli 00y4YEeHHS CTYACHTOB SIBIIICTCS CaMOCTOsTEIbHas paboTa Hal
yueOHbIM MatrepuanioMm. [Ipouecc u3zydeHus IUCHUIUIMHBI «DU3HKO-XUMHS MPUPOTHBIX
IIPOLIECCOBY COCTOUT U3 CIAEAYIOLIUX TAIOB:

1. IIpopaboTka TeopeTHYECKOro MaTepuaja MO PEKOMEHJOBAaHHOMY YYEOHHKY U
KOHCIIEKTaM JICKIIUH, TIPEJOCTaBICHHBIX NPEMoAaBaTeieM B dJIEKTPOHHOM BHUiae. B ciydae
HEJOCTYIMHOCTH JaHHOTO MOocoOus HeoOXoIuMo oOOpaTHTbCS K CHUCKY JIMTEpaTyphl,
MPUBEJACHHOTO B pabodeld mporpaMMe JTUCHUIUIMHBI «DU3HKO-XUMHS  TPUPOTHBIX
MIPOLIECCOBY.

2. BeinmonHeHne caMOCTOSITENIBHBIX pa0OT M pelieHne 3a1ay.

3. Cpaya 3aueta B YCTHOM WM MNHCbMEHHON Qopme (10 YCMOTPEHHIO
IIpenojaBaTeis).

CamocTosTenbHble padOThI BBIMOIHSAIOTCS KaX/IbIM CTYJICHTOM Ha OT/AENBHBIX JINCTKAX.
He nomyckaercss ucronbp30BaHUE JHOOBIX CPEACTB KOMMYHHKAIMH (HOYTOYKH, MOOWIIBHBIC
Tese()OHbI C BBIXOJIOM B HHTEPHET U TIP.).

JlormmyckaeTcsl MCIOIb30BaHUE PA00YMX TETPajeii, B KOTOPHIX 3aKOHCIICKTHPOBAHBI
HauOoJee Ba)KHBIE C TOYKHM 3PEHUS KAXKJIOTO U3 CTYACHTOB MOMEHTHI, BbIIEJICHHBIC MPH
CaMOCTOSITEIILHOM MPOPA00TKE KAKIOU U3 TEM.

C 1enpl0 KOHTPOJS U MOJATOTOBKU CTYIEHTOB K M3YYEHHIO HOBOW TEMbl BHauaje
KOKIOW TPAKTHYECKOTO 3aHATHS MPENOoJaBaTeieM MPOBOJUTCS WHIAWBUIYATbHBIA WIIH
(GpOHTANBHBIN YCTHBIN OMPOC IO BHITIOJTHEHHBIM 33/IaHUAM TMpeablaylieil Tembl. Kpurepuu
OIICHKH: — MPaBUJIHLHOCTh OTBETA IO COACPKAHHIO 3a/aHUs (YIHTHIBACTCS KOJIUYECTBO H
XapakTep OoUIMOOK MpH OTBETE);

— TIOJIHOTA M TIyOMHA OTBeTa (YUUTHIBAETCA KOJUYECTBO YCBOEHHBIX (DAKTOB, MOHS-
TUHU ¥ T.1L.);

— CO3HATEIHHOCTh OTBETA (YUUTHIBACTCS MOHMMAHKE U3JIaraéMoOro MaTeprana);

— JIOTHKa W3JI0KEHUs MaTepuana (YIUTHIBAETCS YMEHHE CTPOUTD LIETIOCTHBIM, Mociie-
JIOBaTEIbHBIN paccka3, TPaMOTHO MOJIb30BAThCS CIICUATBHON TEPMUHOJIOTHEH );

— palMOHAIILHOCTh UCIOJIB30BAHHBIX MPUEMOB H CIIOCOOOB PEIICHUS TTOCTABICHHON
yueOHOM 3a/1a4uM (YUUTHIBAETCS YMEHUE UCTIOIb30BaTh Hanbosee mporpeccuBHbIe U 3 dek-
THUBHBIE CIIOCOOBI IOCTHKEHUS TSI );

— CBOEBPEMEHHOCTh U 3((PEKTUBHOCTH MCMONB30BAHUS HATISIHBIX MOCOOUN U TeX-
HUYECKUX CPEJICTB MPH OTBETE (YUUTHIBACTCS TPAMOTHO M C TMOJIb30M MPUMEHSTH HATJISII-
HOCTh U JIEMOHCTPAIIMOHHBIN OTBIT MPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTIOJHUTEIHHOTO MaTepuaia (00s3aTeIbHOE YCIIOBUE);

— pallMOHAILHOCTh MCIOIB30BaHUsI BPEMEHHU, OTBEJICHHOTO Ha 3afaHue (He 0100psi-
€TCsl 3aTSIHYTOCTh BBITIOJTHEHUS 3aJaHus, YCTHOTO OTBETa BO BPEMEHH, C YUETOM WHIUBH-
TyaabHBIX 0COOCHHOCTEH CTYIEHTOB).

Pa3BepHYTHIH OTBET CTYACHTA JIOJDKEH MPEICTABIATh COOOW CBSI3aHHOE, JIOTHYCCKH
MOCNeI0BaTeIbHOE COOOIEHNE Ha 3aJaHHYI0 TeMY, IMOKa3bIBaTh €r0 YMEHUE MPUMEHSThH
OTIpeIeNICHUs, MPaBUiIa B KOHKPETHBIX CITydasx.

B ocBoeHMM AHMCUHMIUIMHBI WHBAIMIAMH W JIMIIAMH C  OTPAaHUYCHHBIMH
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BO3MOXXHOCTSIMU 37I0POBbsI OOJIBIIIOE 3HAUEHHWE MMEET MHAMBHIYyalibHas ydeOHas pabota
(KOHCYJIbTAIIMN) — IOTIOJIHUTEIILHOE Pa3bsCHEHHE YI4eOHOT0 MaTepHralia.

I/IH,I[I/IBI/I,Z[yaJ'II)HI)Ie KOHCYJIbTalUU II0 IMPEAMETY SABJIAIOTCA BaXXHBIM (baKTOPOM,

CHOCO6CTByIOH_II/IM HHAUBUAYAJIU3alluN 06yqu1/1;1 N YCTAHOBJICHHUIO BOCIIUTATCIILHOI'O
KOHTaKTa MEXAY IMperogaBarciicM U 06y‘laIOHII/IMCH HWHBAJIMAOM HWJIHW JHOOM C
OrpaHM4YCHHBIMH BO3MOKHOCTAMMU 300POBbA.

8. Ilepeuenbr MHGOPMAIMOHHBIX TEXHOJOIHH, UCHOJb3yeMbIX NPH OCYILIECTBJIEHUMN
00pa30BaTeJIBLHOIO NMPoOLEcca Mo AMCHUIINHE (MOAYJ/I10) (IPU HEOOXOAUMOCTH)

8.1 llepeuenb MHGOPMANUMOHHBIX TEXHOJIOT Ui

1. Ucnonp30Banue ciaii-npe3eHTalui Ipy IPOBEACHUH JEKIIMOHHBIX 3aHSATUH.

2. Opranuzanusi B3aUMOJICHCTBUS C OOYYarOIIMMHUCA IMOCPEIACTBOM AJIEKTPOHHOW MOYTHI
(mpoBepka TOMAITHKUX 3aJJaHUK ¥ KOHCYJIbTUPOBAHUE ITIOCPEICTBOM AJICKTPOHHOM TTOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JTUIIEH3HOHHOTO MPOTPAMMHOI0 00ecneYeHu st
Microsoft Windows

Microsoft Office

ITporpammusiii maker Comsol Multiphysics

[TporpamMmMHOe oOecrieueHue s CIIA0OBHISIITUX

9. MaTtepuajabHO-TeXHHUYeCKasi 0a3a, HeoOXoauMasi Ui OCYIIeCTBJIEHUsI 00pa3oBa-

TeJbHOI'0 NPOIecca MO TUCHHILIMHE (MOYJII0)

MaTtepuaibHO-TEXHUYECKOE 00ecriedeHre NUCIUIIIIMHBI (MOAYJIs) U

No Bun pabor
OCHAILIEHHOCTh

1. | Jlekuuonusle | YueOHas ayaUTOPHS IJs MPOBEACHUS 3aHATUH JEKIMOHHOIO TUIIA, OCHA-

3aHATUA LIEHHAs! KOMIUJIEKTOM Y4eOHOM U CHelMaIu3UpOBAHHON MeOeH, yHUBEp-
CaJIbHOM JI0CKOM-3KpaHOM, [TOJIBECHBIM IIPOEKTOPOM U HOYTOYKOM.
(ayn. 101a, r. Kpacnoaap, yin. CtaBponosibckas, 149)

2. | IlpakTuyue- VYyeOHast ay1uTopus AJis IPOBEACHUS 3aHATHII CEMUHAPCKOTO THUIIA, OCHA-

CKUE 3aHATUS | IIEHHas KOMIUIEKTOM y4eOHOM 1 criennann3upoBaHHON MeOenn, yHUBep-
CaIbHOM JIOCKON-IKPAHOM, MTOJBECHBIM TPOEKTOPOM M HOYTOYKOM.
(ayn. 101a, r. Kpacnoaap, yin. CtaBpomnosibckas, 149)

3. | Texymmuii VYyeOHast ay1uTopus AJis IPOBEICHUS 3aHATHI IPyNIOBBIX U HHIUBUAY-
KOHTpOJIb, AJIbHBIX KOHCYJIbTALMHM, OCHAIIICHHAs! KOMITJIEKTOM Y4eOHOH U Crierraiu-
MIPOMEXYTOU- | 3UPOBAHHOMN MeOeH, yHUBEpCaIbHON JOCKONW-9KpaHOM, IIOJIBECHBIM IIPO-
Hasi  aTTecTa- | EKTOPOM U HOYTOYKOM.
1Mt (ayn. 101a, r. Kpacunonap, yn. CraBponosibekasi, 149)

4. | I'pynnoBsle VYyeOHas ayIuTOpHs Ui IPOBEIECHUS 3aHATUI TEKYIIEero KOHTPOJIS U Ipo-
(MHAMBUOY- MEXYTOUHOH aTTecTaliu, OCHAILlEHHAs! KOMIUIEKTOM Y4eOHOH U crienua-
aJIbHbIE) KOH- | JM3UPOBAHHOM MeOeH, YHUBEPCATbHOMN TOCKONH-3KpaHOM, MOABECHBIM
CyJbTalluu MIPOEKTOPOM U HOYTOYKOM.

(ayn. 101a, r. Kpacuogap, yn. CraBpononbckas, 149)

5. | Camocros- [Tomemienuss st caMOCTOSITENIbHOM paOOThl CTYJEHTOB, OCHAIICHHbIE
TelbHass pado- | yueOHON MeOenbio M KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO TTOIKIIIO-
Ta yeHus kK cetu "VHTepHEeT" U obecrnieueHueM JO0CTYyNa B 3JIEKTPOHHYIO WH-

(hopMaImoHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA.
(ayn. 329c, 401c, r. Kpacaonap, yin. CtaBpomnonsckas, 149)

17




