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1. e n 3a7a49u 0CBOEHUS AUCHUILIMHBI

1.1 leab AMCHUNIMHBI

Henpto mucummivabl b1.B.J1B.06.02 «®u3uko-XMMHUYECKHE MPOIIECCH B TEXHOCHE-
pe» SBIsIeTCS TONyYeHUE CTYACHTaMH TEOPETUYECKUX 3HAaHMW B o0mactu (pusmko-
XHMHUYECKHX TPOIIECCOB, MPOTEKAIONIUX B TeXHOChEpe, a TaK)Ke OBJIAJICHHE METOIOJOTHEH
UCCIIeOBaHMs (PU3UKO-XUMHUYIECKUX MTPOIIECCOB, MPOTEKAIOIINX B TEXHOC]EpE.

1.2 3apauy AMCHUILINHBI

3agayaMy JUCLUIUIMHBI SBJISIETCS OCBOGHUE CTYACHTAaMH IPOQECCUOHATIBHBIX 3HAHUN
U TOJYYeHUU NPOPECCHOHATIBHBIX HABBIKOB B 00JIACTH (PU3UKO-XMMHYECKHX IPOIECCOB,
IPOTEKarIUX B TeXHOChepe.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuaa b1.B.J1B.06.02 «®u3uko-XxuMUYECKUE MPOIECCHl B TEXHOC(hEPE» OTHO-
CUTCS K IUCUUIUIMHAMU 110 BBIOOPY BapuaTHBHOM yacTu biioka 1 yueGHOro miiaHa Hampasiie-
aus noaroroBku 20.04.01 TexHochepHas 6e30MacHOCTh, HAMPABICHHOCTH (Mpodwib) «bes-
OMACHOCTh TEXHOJOTUYECKHUX MPOIECCOB U MTPOU3BOJICTBY.

Nzydenne mucnurinabl « DU3UKO-XUMHUYECKUE MPOIECCHl B TexHOochepe» MPOXOoauT
napajuieIbHO C M3yYeHUEM JMCLUIUIMHBI «AKTyalbHbIEe 3a7aud TeXHOChepHOi Oe30macHo-
ctu» u «lIporeccrl u anmapatbl COBPEMEHHBIX CPEJICTB 3aIUTHI YEJIOBEKA U OKPY>KaIOIIEH
cpensl». JlMcuuIanHa SBISETCS MPEIIIeCTBYIOUICH MpU M3YyYEHUH TaKuX AMCLUMILUINH, Kak
«MaTemMaTu4eckoe MOJICIIMPOBAHUE IMPOIECCOB MEpPeHOoca B TexHoc(hepe M B HKO3AIMUTHBIX
CUCTEMax», «Y CTONYUBOCTh OOBEKTOB TEXHOCHEPHI».

1.4 Ilepeyenb MIAaHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHMs MO JUCHUILUINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJibTaTaMH 0CBOeHUs1 00pa3oBaTe/IbHON NMPOrpam-
MbI

N3yuenune naHHOM yueOHOM NUCHMIUIMHBI HalpaBieHO Ha (popMHUpOBaHHE y 00ydaro-
muxcs  OOUIEKYJIbTYpPHBIX/00HIENPOodeCCHOHATBHBIX/TPOPECCHOHATBHBIX  KOMIIETEHIUI
(OK/OIIK/TIK): OIIK-5, IIK-11, TIK-12.

Nupekc B pe3ynbpraTe u3zyueHus: yaeOHON AUCHUTIIMHBI
Ne Copepxanne KoMIie- pesy v i
KOMIIE- ) 00yyaroImuecs 10JIKHbI
ILII. TEHIUH (U €€ YacTh) 1
TEHIINN 3HATh yMeTh BJIa/1€Th
1. OIIK-5 | cnocoOHOCTBIO  MOJE- | METOABI OPUMEHATh Me- | METOJIaMHu
JMPOBATh,  YHPOIIATh, | YIPABICHHUSI TONBI  yHIpaBje- | yIpaBICHUS
aJIeKBaTHO  MpeJCTaB- | (pu3mKo- HUs ¢dusuko- | puznkKo-
JSTh, CPaBHHUBATh, WC- | XUMUYECKHUMHU | XUMHUYECKUMHU XUMHYECKH-
M0JIb30BaTh M3BECTHBIE | MPOLIECCAMU nporeccaMu JJIsl | MH  TIpoliec-

pPEIICHNA B HOBOM IIpH-
JIOXKCHHH, Ka4YCCTBCHHO

pelicHus  3aaa4
B HOBOM IIpH-

caMu IS
peleHus 3a-

OLICHUBATh KOJIMye- JI0’KEHUH; Jad B HOBOM
CTBEHHBIE PE3YJIbTATHI, yMETh Kaue- | MPUJI0KEHUH;
ux MaTeMaTUYECKH CTBEHHO OIIEHH- | BIAJETh CIIO-
dbopMynupoBath BaTh  KOJIMYe- | COOHOCTBIO
CTBEHHBIE  pe- | KaueCTBEHHO
3yJbTaThI OIICHUBATH
KoJInye-
CTBEHHBIE pPe-
3YJbTATHI




No Nunexc ConepKane KomIle- B pe3ynbraTte u3yueHus: yaeOHON AUCHUTIIIMHBI
KOMIIe- R 00yJaromuecs: JOIKHbI
ILII. TEHLUH (U €€ YacTh)
TEHIIUN 3HaTh yMeTh BJIa/1IeTh
2. IIK-11 | cmocoOHOCTRIO — WJCH- | OCHOBHBIE PU- | MACHTU(DUIUPO- | CTOCOOHO-
TU(UIUPOBATh MPOLEC- | 3UKO- BaTh IPOLIECCHI, | CThIO  HJICH-
CBI M pa3padaThiBaTh X | XUMUYCCKUE poTeKarIue B | TUGUIHUPO-
pabourie MoJIenH, HWH- | MPOLECCHI, MpUpPOJEe U MPO- | BaTh Mpolec-
TEPIPETUPOBATh MaTe- | MPOTEKAIONIUE | U3BOJACTBEHHBIX | ChI,  TPOTE-
MaTHUYeCKHe MOJENIu B | B IPUPOJE U nporeccax; Kaliue B
HEMATEeMAaTHYECKOE CO- | IPUMEHSEMbIC | yMETh TpHUME- | IPUPOAEC |
JepKaHue, OMpeAeNsiTh | B COBpEMEH- HATH  METOJIBI | IPOU3BOJI-
JOIYIICHUS ¥ TPAHUIIBI | HOW TEXHOJIO- | MaTeMaTHye- CTBEHHBIX
MPUMEHUMOCTH  MOJie- | THH; CKOH 00paboTKH | mpolieccax Ha
T, MaTEeMaTHYECKH | 3HATh METOABI | AKCIIEPUMCH- OCHOBE 3aKO-
OMKCHIBATH  JKCHEPU- | MaTeMaTuye- | TaJbHBIX  JaH- | HOB (u3nde-
MEHTaJIbHbIE JTAaHHBIE U | CKOW 00pa- HBIX; CKOM XHUMHUU;
omnpeaensaTy uX ¢Gusn- | OOTKU dKCHe- | yMETh  MpUMe- | BIaJIeTh Me-
YECKYI0 CYIIHOCTb, JIe- | PUMEHTAb- HATh OCHOBHBIC | TOJAMU  Ma-
naTh KaueCTBEHHbBIC | HBIX JIaHHBIX; | 3aKOHBI  (HU3H- | TeMaTH4e-
BBIBOJIBI U3  KOJIMYE- | 3HATh OCHOB- YeCKOM XHMMHH | CKOH  0o0pa-
CTBEHHBIX JAHHBIX, | HBIE 3aKOHBI IUTst OOBsICHEHUH | OOTKU dKcIie-
OCYIIECTBIISITh MAIIUH- | (PU3NICCKOM SIBIICHUW B TPHU- | pPUMCHTAb-
HOE  MOJEIUPOBAHUE | XUMHUHU polle U TMPOU3- | HBIX TAaHHBIX
M3y4aeMBbIX MPOIECCOB BOJICTBCHHBIX
mpoueccax
3. IMIK-12 | cmocOOHOCTBIO HCIIONb- | IPUHIIMITEL Pa- | UCTIOIB30BAThH CIIOCOOHO-
30BaTh  COBPEMEHHYIO | OOTBI  COBpE- | COBPEMEHHYIO CTBIO uc-
W3MEPUTEIIBHON TEXHH- | MCHHOW HW3Me- | U3BMEPUTEIIbHYIO | ITOJIb30BaTh
Ky, COBpEMEHHBIE Me- | pUTEIbHON TEXHHKY, CO- | COBpPEMEH-
TOJIBI U3MEPEHUS TEXHWKH, CO- | BpEMEHHBIC Me- | HYl0 HU3MEpH-
BpPEMEHHBIE TOABI  W3Mepe- | TeNbHON Tex-
METOJIbI W3Me- | HUS HUKY, COBpE-

peHus

MEHHBEIE Me-
TOALI H3MeE-
peHus

2. CTpyKTypa M coepKaHue TUCHUILINHBI
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHMILIMHBI IO BUAaM padoT
OO0mas TpyIoE€MKOCTh TUCITUILUIAHEI cocTaBisseT 3 3a4.en. (108 wacom), ux pacmpee-
JIeHHE TI0 BU1aM paboT MpeicTaBieHo B Tabnuue (011 cmyodenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (uacel)
1
KonrakTHas padora, B TOM yHcie:
AyIUTOpHBIE 3aHATHS (BCEro): 34 34
3aHsATHUS JIEKIIMOHHOTO THIIA 8 8 - - -
JlaGopaTopHble 3aHITHS 26 26 - - -
3aHATHUSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, PaKTHYE-
CKHE 3aHSTHS) i ) ) ] )




Nuas koHTaKTHas padora:

Kontpomus camocrosrensHoil pabotsl (KCP)

ITpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocroniTejibHasi paboTa, B TOM YHcJIe:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 20 20 - -
BeinonHenre nHAMBHYaTbHBIX, OhopMIIeHHE JTabopa- 40 40 i i
TOPHBIX padboOT
[ToaroToBka K TEKyIeMy KOHTPOJIIO M 3alUTE J1abopa-
13,8 | 13,8 - -

TOPHBIX padoOT
KonTpoas:
IToaroroBka Kk sK3aMeHy - -
O0mas Tpya0eMKOCTh qac. 108 108 - -

B TOM YHC/Ie KOHTAKTHAs | o 42 | 342

pabora

3a4. e 3 3

2.2 CTpyKTYypa AMCUMILIMHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTI>I " UX TPYAOCMKOCTH 110 pa3aciiaM AUCHUILIIN-

Hbl. Paznens! qucturuimael, uzydaemsele B 1 cemectpe (012 cmyoenmos ODO)

KommuectBo yacos

Ne
pas- HaunmenoBanue pasnenoB Aymaropuas - BreayuTophas
ena Bcero paboTa pabora
8 A |13 [ Jp CPC
1 2 3 4 6 7
Beenenue. Texnocdepa u ee cocTabis-
1. 24 2 4 18
IONIHE.
5 CDI/BI/IK(?J-XI/IMI/ISI aTMocQepsl U ee 3arpss3- 30 5 8 20
HUTEIEH.
OU3NKO-XUMUYECKHE CBOUCTBA THIPO-
3. |chepsl. Tpanchopmarnms 3arps3aureneid | 23,8 2 6 15,8
B HEM.
" OU3NKO-XUMUYECKHE MPOLIECCHI B JINTO- 30 5 5 20
chepe. 3arpsi3HEHUS TTOYB.
Hmoeo no oucyuniune: 107,8| 8 26 73,8

[Tpumeuanue: JI — nexkuuu, [13 — npaktudyeckue 3anatust / cemunapsl, JIP — naGopaTtopHbie

saasTusi, CPC — camocrositenpHas paboTta CTyneHTa
2.3 Conep:xanue pa3iejioB TUCHUILINHBI:

2.3.1 3aHATHA JeKIIHOHHOI0 TUIIA

Haumenosanue dopma Tekyiiero
No Conepxanue paszaena p ym
paznena KOHTPOJIS
1 2 3 4
1. |BBenenue. TexHo- OCHOBHBIE TEPMUHBI, TOHATHS U OMNpEeIIe- KP

cdepa u ee cocras- [HUA. TexHocdepa u ee coctas. Yuenue B.1.
JISTFOTIIHE. Bepnanckoro o 6umocdepe. Hoocdepa. Onpene-
JICHHUE TEPMHHA <«3arps3HUTENbY (KCEHOOUOTHUK)
JUIs1 OKpy>katoieit cpenbl. [ToHsiTue o moese-




HHH 3an$I3HI/ITeJ'IeI71 KaK O CJIOKHBIX ITpoHeccax
BSaHMOﬂeﬁCTBHH €r0 C KOMITOHCHTAMH CPCAbI.

DU3UKO-XUMUS
aTMocQepsl U ee
3arpsi3HUTEIICH.

CocraB u ctpoenue armochepbl. MUKpPOKOM-
MOHEHTHBIE IpUMecH B atMocdepe. Pagnoax-
TUBHOE 3arpsisHeHrne. OCOOEHHOCTH XUMUYe-
CKHUX IPOIECcCOB B aTMoc(hepe. XuMus cTpaTo-
ctepsl. [Ipobiema cTpaTocdepHOro 030Ha, €ro
oOpa3oBanue u paspyuierue. [IpeBpamienus
BenlecTB B Tponochepe. CBOOOAHbBIE paAUKAIIbI.
XUMUYECKHUE NMPEBPAILECHUS OPraHUUYEeCKHUX Be-
uiectB B arMmocdepe. CoelMHEHUS a30Ta U Cepbl
B Tponocdepe. OKcHpl a30Ta, aTMOCchepHBIE
peakuuu AMokcuaa cepbl. KUCIOTHBIN 10K Ib.
JlucriepcHbie cucTeMbl B aTMocdepe. Peakuun
oOpa3zoBaHus aspo3oieil. CMOru, ux BUBI,
yCJIOBUSI BOSHUKHOBEHUSI 1 OCHOBHBIE XapaKTe-
puctuku. [TapaukoBsiii 3¢ dexrt. BoznelictBue
3arpsI3HAOLIMX BELIECTB HA 0OBEKTHI TEXHO-

ctepsl.

KP

duzuko-
XMMHYECKHE CBOM-
CTBa THIPOCHEPHI.
Tpancdopmarus
3arpsi3HATEIIECH B
HEH.

CocraB ruapocdepbl. AHOMaNIbHBIE CBOMCTBA
BO/1bl. Cr1ocOOBI KiTacCU(pHUKALIMK TPUPOJHBIX
Boj. CBolicTBa NPUPOJIHBIX BOJ, UX KAaUY€CTBO.
XecTkocTh NPUPOTHBIX BOA. XUMHUYECKHE MTPO-
1iecchl B ruzpocdepe. KuciiorHo-ocHOBHOE paB-
HOBECHE M OKUCIIUTEIILHO-BOCCTAHOBUTENIbHBIE
nporecchl B runpocdepe. [Iporeccsl, cBs3an-
HBIE C 3arpsi3HEHUEM ruapochepbl — HOHU3ALUS
XUMHAYECKHX 3arpsA3HUTENICH, THIPOIIN3 COIeH 1
OpPraHUYECKUX COETMHEHUH, POLECChl KOM-
miekcooOpazoBanus. OCHOBHBIE 3aTPSA3HUTETN
rusipocdepsl. CTouHbIE BOJBI. METOIbI OUUCTKH
CTOYHBIX BO/.

KP

dusuko-
XUMHYECCKUC ITPO-
IIECCHI B TUTOCHE-
pe. 3arps3HeHus
MOYB.

CocraB u ctpoeHue aurochepsl. XUMHUUYECKHE
nporeccsl B auTochepe. XMMUYECKUI COCTaB,
CBOMCTBA U 3arpsi3HEHUE Mo4B. Peonornyeckue
XapPaKTCPUCTHKHU ITOYB. OKHCINTENHLHO-
BOCCTaHOBUTEJIBHBIE POLECCH] B MOoYBax. [1o-
TJIOTUTENbHAs CIOCOOHOCTH MOoYB. COoeTMHEHUS
azora u pocdopa B mouBax. XMMHUYECKOE 3a-
IpA3HEHHE U OXpaHa MoYB. Y A00peHus, XUMHU-
YECKHE CPEACTBA 3alUThI pacTeHul. Peakiuu
paspyuLieHus MeCTULUI0B, TepOUIINIOB U IPY-
I'UX OPTraHUYECKUX COCIUHEHUN.

KP

*KP - xoHTpONBHAs paboTa

2.3.2 3aHdATHSA CEMHUHAPCKOr0 TUIIA
CeMuHapckue 3aHATHS — HE PEYCMOTPEHBI.




2.3.3 JlabopaTopHble 3aHATHS

Ne HaunmenoBanue mabopaTopHbix paboT Popma TeKymero Kon-
TPOJIs
1 2 3

1. HccnenoBanue TepMOIMHAMUKHN PaCTBOPEHUS ra3a B 3amura JIP
BOJTHOM PacTBOpE.

2. Hccnenoanue 0ydepHO eMKOCTH BOJHOTO PacTBOpA. 3anura JIP

3. HccnenoBanue moOrjIOTUTENILHOM CIIOCOOHOCTH IOYB samumra JIP

4, HccnenoBanue mporeccoB pacTBOPEHUSI TBEP/IBIX Be- 3amura JIP
IIECTB B MPUPOJIHBIX BoJIaX. KoJtonaHbIe CHCTEMBI.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBsie paboThI (IIPOEKTHI) — HE MPEIYCMOTPEHBI.

2.4 llepeueHb y4eOHO-MeTOAUYECKOT0 O0ecredeHHs /IJIs CAaMOCTOATEIbLHOH pado-
Thl 00Y4aI0UIUXCS M0 JUCHHUILVIHHE (MOYJII0)

[TepeueHsb ya4eOHO-METOAMIECKOTO 00SCIICUCHHUS JUCIUILTAHBI 10

TEKYyILEMY KOH-
TPOJTIO 1 3aIIUTE
1a00paTOPHBIX
pabor

No Bug CPC BBITIOJIHCHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3

1 |IIpopabotka 1. SpocnaBueB A.b. @usnueckas xumus. — MockBa: Hayunsiii mup,
yueOHoro (Teope-|2013. — 262 c.
tudyeckoro) Mma- |2. KoBanenko, A.B. Marematndeckoe MopaenupoBaHue (GU3UKO-
Tepuaia xuMu4eckux mporeccoB B cpeae Comsol Multiphysics 5.2 [Dnek-

2 |BeimonHeHue WH- [TPOHHBIN pecypce] : yueb. mocobue / A.B. KoBanenko, A.M. Y3neHo-
nuBuayanbHbIX  [Ba, M.X. Yprenos, B.B. Hukonenko. — OnexTpoH. naH. — CaHKT-
3amanuii, opopm- |[lerepOypr Jlanb, 2017. — 228 c¢. — Pexum pgocrymna:
nenue nabopa-  [https://e.lanbook.com/book/93695
TOPHBIX pabor  |MeTonuyeckue yKa3aHUs 10 OPraHM3alH CaMOCTOSTENBHOW pabo-

3 |IToxroroska K THI.

Metoandeckue ykazaHus K BBITTOJIHEHHUIO JJa0OPaTOPHBIX padoT.
Metoanyeckue yka3zaHHs [0 HallCaHUIO pedepaToB.

YTBepxkaeHsl kadeapoil ¢uznyeckoil xumuu, nporokon Ne 17 ot
11.05.2017 r.

Meroandeckue yKa3aHUs K BBIMOJHEHHUIO JIAOOPATOPHBIX PadoOT O
JUCLUIUTMHE. Y TBEPKJIeHbI Kadeapoi Gpru3nyeckoit XMMUHU, TPOTOKOI
Ne 10 ot 13.03.2018 .

Metoanueckre peKOMEHIallu K OpraHu3aliy ayAUTOpHON U BHEa-
YAUTOPHOM (CaMOCTOSITEIbHON) pabOThI CTY/IEHTOB: METOUYECKHE
ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B., becnanos,
H.B. Jlo3za. — Kpacuonap: Ky6anckuii roc. yH-T, 2018. 89 ¢

LUHU:

Y4eOHO-MEeTOAUYECKHUE MaTepUalbl Uil CAMOCTOSITETFHOW pabOThl 00YJArOIINXCS U3
YHUCJIa WHBAIMJIOB U JIUIl C OTPAHHMYECHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) mpemocTraniis-
10TCs B (hopMax, aJlaiTHPOBAHHBIX K OTPAaHHUYEHUSM UX 3[I0POBBS U BOCHPHATHS HHPOpMa-

JList AL ¢ HapyHEeHUs MU 3PEHMUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJist TTI ¢ HApYIIEHHUSIMH CITyXa!



https://e.lanbook.com/book/93695

— B IIeYaTHOM ¢opme,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA

o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Jis MHBAJIUIOB | JIMIl C OTPAaHWYCHHBIMUA BO3MOXXHOCTSIMH 3]I0POBbSI PEATU3YIOTCS

WHIWBUIYAJIbHBIC O6paBOBaTCJH)HI)IC TCXHOJIOTHHU, KOTOPBIC ITO3BOJIAIOT IMOJIHOCTBIO MHIWUBH-
AyaJlIu3upoBaTh COACPIKAHUC, METOAbI U TCMIIbL yqe6H0171 JACATCIIbHOCTH MHBAJINJa, BHOCHUTb
BOBpPEM: H€O6XOI[HMBI€ KOpPpCKOHU KaK B ACATCIBHOCTb CTYACHTA-UHBAJIMAA, TaK U B JCiI-
TCJIBbHOCTD IIPCIIOAaBaTCIIA.

4. OueHoYHbIe CPeACTBA Uil TEKYUIEro KOHTPOJISI YCIIeBAeMOCTH U IPOMeENKY-

TOYHOM aTTeCTAINM

4.1 ®oHj OLIEeHOYHBIX CPEACTB /sl MPOBeeHNs TeKyIlel aTTecTauuu

KonTpoabHasi padoTa nmo iucuunjanHe
«Pu3uKo-XMMHYeCKHe npouecchbl B TexHochepe»
BapuanT Ne 1
TexHnocdepa u ee cocTas.
Crparocdepnsiit 030H. [lukn Yenmena. Katanutiuueckue HUKIIbI pa3pyLIeHNs CTPaToO-
chepuoro o30Ha. O30HOBBIN IIUT U 0O30HOBAS JbIpa.
Kakue nporeccel MpUBOAST K 3aKUCICHUIO MPUPOIHBIX BoA? UeM ompenensercs Oy-
(depHast eMKOCTh €CTECTBEHHBIX BOJOEMOB?
DU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH COPOIIMM HOHOB METAJJIOB Ha KATHOHOOOMEH-
HBIX [IEHTpaX MOYBEHHBIX YACTHII.
KonTtpoabHas pabora no 1ucuuninHe
«Pu3uKo-XMMHYeCcKHe npoueccbl B TexHochepe»
Bapuant Ne 2
3arps3HUTENH (KCEHOOMOTHK) OKpYXKatoten cpenbl. [loHsTHEe 0 TTOBEIeHNH 3arps3HU-
TeJIel Kak O CIOXKHBIX (PU3MKO-XMMUYECKHUX MPOLIECcax B3aUMOJICHCTBUS €ro ¢ KOM-
MTOHEHTaMU CPEIbL.
[Tpupona napaukoBoro ¢ dexra. [TapHukossie razpl. OKHO Mpo3padyHOCTH. Bo3MoXk-
HBI€ MTOCJIEACTBHS MTAPHUKOBOTO 3PPeKTa.
IToBeneHne TSHKENBIX METAJIIIOB B BOJHOW Cpelle: MUTpalis B BUAE HCTUHHO PACTBO-
peHHOM (OPMBI, B3BEHICHHBIX U KOJUTOUIHBIX YacTull. OOpa3oBaHUE 3JIEMEHTOPraHu-
4eCKOi (POPMBI TSXKENTBIX METAIJIOB.
Pagnonyknunapl. CopOuusi paAHMOHYKJIWIOB yYacTUIAMH Mo4Bbl. OOpa3oBaHue KOM-
IJIEKCHBIX COEAVMHEHU.
KoHTpoJsbHas padora no 1ucuuIiiuHe
«PU3HKO-XHNMHUYECKHe Npoecchl B TexHochepe»
Bapuant Ne 3
VYuenne B.U. Bepraackoro o 6uocdepe. Hoocdepa.
CocraB u crpoenue armocgepsl. [ 1aBHbIE U BTOPOCTENIEHHbIE KOMIIOHEHTHI, CBOOOI-
HBIE PaJUKAaIIbL.
OcHOBHBIE XUMUYECKHE U (PU3UKO-XUMHUYECKUE MPOLIECCHI B ruApocepe.



4. CsoiicTBa no4B. OCHOBHBIE (PU3UKO-XMMHUUYECKHE IIPOLECCHI, IPOTEKAIOIIME B TOYBAX.
ITepevyenb yacTH KOMIETEHIIUH, IPOBePsieMbIX OLleHOYHBIM cpeacTBoM: OIIK-5, TTK-
11, [IK-12

Kputepuu oneHuBanus pe3yibTaTOB KOHTPOJBHBIX PadoT.

O1neHKa «OTIUYHOY» BBICTABISETCS, €CIM CTYACHT BBIIOTHWI paboTy 0e3 ommOoK U
HEJ0YETOB, JOMYCTUI HEe 0oJiee OJJHOTO HeJoUeTa.

O1eHKa «XOpOIIo», €CIIU CTYACHT BBHIIOIHUI PadOTY MOJHOCTBIO, HO JIOMYCTHUII B HEH
He Oosiee 0/1HOI HerpyOOi OIIMOKM ¥ OJHOTO HEAOYETa, WK He 6osiee IBYX HEeA0UYETOB.

O1eHKa «yIOBICTBOPUTEIBHOY», €CIIM CTYIEHT IPABUIBHO BBIOJIHWI HE MEHEe T0JI0-
BHHBI padOTHI WU JOMYCTUII He Oosiee ABYX rpyObIX OomMOOK, Ui He Oosiee OJTHOM rpy0oid 1
OJTHOW Herpy0oil OIMOKN W OJJHOTO HEJ0YeTa, K He OoJiee IBYX-TpeX HEerpyObIX OUIHOOK,
WIK OAHOW HEerpyO0oil OmIMOKM M TpeX HEJOYeTOB, WU MPU OTCYTCTBHH OLIMOOK, HO TPHU
HAJIMYUN YETHIPEX-TISATH HEJOYETOB, TUIOXO 3HAET TEKCT MPOHM3BEACHUS, JIOMYCKAET MCKaXKe-
HUE (HAKTOB.

OmneHka «HEYJOBIETBOPUTEIBHO», €CIIA CTYJIEHT AOMYCTHJI YUCIO OMHMOOK U Hemode-
TOB MPEBOCXOJAIIEE HOPMY, IIPH KOTOPOU MOKET OBITh BBICTABJICHA OLIEHKA «3», WIH €CIU
NPaBUIHHO BBHIOJIHIII MEHEE ITOJIOBUHBI paOOTHI.

Kputepun onennBanus Ja6opaTopHbIX padoT.

«5» (OTIUYHO): BBIMOJHEHBI BCE 33JaHUsI TAOOPATOPHOI padOThI, CTYAEHT YETKO U 0e3
OIMOOK OTBETHII Ha BCE KOHTPOJILHEIE BOITPOCHI.

«4» (XOpOI1I0): BHIMOTHEHBI BCE 3aaHus J1a00paToOpHOil pabOThI; CTYAEHT OTBETHI Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBIETBOPUTENBLHO): BBIMOJHEHBI BCE 3aaHus J1ab0paToOpHOIl paboThI ¢ 3aMe-
YaHUSIMU; CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMTPOCHI C 3aMEUYaHUSIMH.

«2» (HE 3aUTEHO): CTY/IEHT HE BBIMOIHIII UM BBIMOJIHUI HEMPAaBUIBHO 331aHUS 1a00-
paTopHO pabOTHI; CTYICHT OTBETHJI HA KOHTPOJIbHBIE BOMPOCHI C OIMMOKAMH WJIH HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.2 ®oH/1 OLIECHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOYHOM aTTecTAlUH
Bormpocs! k 3agety

1. TexHocdepa u ee cocTas.

VYuenue B.U. Bepnanckoro o 6uocdepe. Hoocdepa.

3. 3arps3HuUTENb (KCEHOOMOTHK) OKpYyXaromei cpensl. [IoHsATHE O MOBEIEHUH 3arps3HUTE-
JIei KaK O CJIOXHBIX MPOIeccaX B3aMMOICHCTBHS €r0 ¢ KOMIIOHEHTaMH CPEIbl.

4. CoctaB u crpoeHue arMocdepsl. [ TaBHbIE U BTOPOCTETIEHHBIE KOMIIOHEHTHI, CBOOOIHBIE

panukanel. Bpems npeObiBaHMs BemecTBa B atMochepe.

Oco0eHHOCTH XUMUYECKUX MPOLIECCOB B aTMochepe.

PagnoakTiBHOE 3arpsi3HEHHE aTMOC(EPHI.

7. XapaktepucTuka crparocgepHoro o3oHa. OOpa3oBaHHe U pa3pylIeHHE 030HAa B CTPATO-
chepe: HyNEBOW KHUCIOPOAHBIM, BOJOPOIHBIN, a30THBINA, XJIOPHBIA, OPOMHBIN ITUKIIBI.
«O30HOBas AbIpa» HaJ AHTAPKTHIOM.

8. [IIpeBpamenue nmpumeceii B Tporocdepe: CBOOOIHBIE paJUKaIbl, OPTaHUIECKHE COCTIMHE-
HUS1, OKCUJIBI CEPBI, a30Ta, YIIIepoaa.

9. Cworunu. [Tepokcuanerunautpat (ITAH), moaumukimnyeckue apoMaTHYECKHE yTiIeBOA0PO-
ael (ITAY).

10. KucnorHsle ocamku.

11. QucnepcHbie cuctemsl B aTMochepe.

12. «ITapHuxoBsIif 3P dhexTy.

N
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13. Cocras ruapocdepsl. [ maponornyeckuii MuKII.

14. AnomaiibHbIE CBOMCTBA BOJIBI.

15. CoctaB npupoIHBIX BOJI.

16. CpoiicTBa mpUPOJHBIX BOA U UX KAUECTBO: (PM3UYECKHE U XMMUYECKHE MTOKA3aTeIHN Kade-
ctBa Boabl. Okucisiemocts Bojnbl. [loTpebnenue kucmopona. A3poOHble U aHadPOOHBIE
IIPOLIECCHI B 3arpsA3HEHHOM BoJie. JKECTKOCTh IPUPOIHBIX BOL.

17. OcobGeHHOCTH XMMUYECKUX TPo1ieccoB B ruapochepe. ['nuaponus comnei.

18. OcHOBHBIE XUMHUYECKHE U (U3NKO-XUMHUECKUE MPOLEcChl B Tuapochepe. OKUCIUTENb-
HO-BOCCTaHOBUTEJbHBIE peakiii. CaMOOUHnIIeHHE BOJOEMOB.

19. Crounsie Boabl. XUMHUYECKHE METOIBI 00PAOOTKH CTOYHBIX BO/I.

20. 3arps3HUTENU BOJbI: METaUIbl — PTYTh, KaJMUM, CBUHEI]; OPraHUYECKHE COCIUHEHUS
(penomsr); xnopopranndeckue (ITXTIC, muokcunsl); GpochopopraHndecKkue COCTUHEHUS;
He(Th; TOBEPXHOCTHO-aKTUBHbIE BEIIECTBA, CAHTETUYECKUE MOIOIIIUE CPECTBA.

21. CocraB u ctpoenue nmutochepsl. BeiBeTprBaHuUe.

22. TlouBbl. XUMHUYECKHUH U (a30BBIH COCTAB TMOYB.

23. Peomorumueckne XapaKTepUCTUKHU TTOYB.

24. OcHOBHbIE (PU3UKO-XUMUYECKHUE MPOIIECCHI, TPOTEKAIOIINE B TOYBAX.

25. XuMuueckoe 3arpsi3HeHHWE TOYB: TsDKenblie MeTayuibsl, nectununasl (I/T), ymobpenus,
He(Th U HEPTETIPOTYKTHI.

26. OCHOBHBIE 3arpsS3HUTENH OKPYKAIOLIeH cpeibl. MUrpanus aHTPOIIOTEHHBIX 3arpsi3HEHUN
B IIPUPOJIHBIX Cpeaax.

Ilepedyenb yacTu KOMIETEHINH, IPOBepPsieMbIX OlleHOYHBIM cpeacTBom: OIIK-5, T1K-11,

[1K-12

KpuTtepun onieHKH 110 NPOMEKYTOYHOM aTTecTanuy B popMe 3a4éTa

OLeHKH «3aumenoy 3acily’)KUBaeT CTYJIEHT, OOHAPYKUBIINUN 3HAHHE OCHOBHOTO IIPO-
IrpaMMHOI0 Marepuaia B 00bEMe, HEOOXOIUMOM s JanbHelmeld yd€Obl U mpeacTosIeH
paboTel 1o mpodeccuu, CpaBISIIOIINICS C BHIIIOJHEHUEM 331aHUN, TPEAYCMOTPEHHBIX MPO-
IrpaMMOM, 3HaKOMBII ¢ OCHOBHOM JIMTEPATypOi, pEKOMEHIOBaHHOM nporpammoii. Kak npasu-
JI0, OLIEHKA «3aYTEHO)» BBICTABIIAECTCS CTYAEHTAM, JOIYCTUBIIUM ITOIPEIIHOCTH HENIPUHIUIIN-
aJIbHOT'O XapaKTepa B OTBETE Ha 3a4€Te U IIPU BBIIIOJIHEHUU 3aJaHUN;

OreHKa «He 3aumeno» BBICTABIISIETCS CTYACHTY, OOHAapYyKHUBILIEMY IIPOOEIb B 3HAHU-
SX OCHOBHOT'O NMPOrpaMMHOI0 MarepHaia, JOIMyCTUBLIEMY NMPUHIMINAIBHbBIE OIIMOKHU B BbI-
IIOJIHEHUM TIPENYCMOTPEHHBIX Iporpammon 3amaHuid. Kak mpaBwilo, OLlEHKAa «HE 3a4TEHOY»
CTaBUTCS CTYJEHTaM, KOTOPbIE HE MOT'YT MIPOAOJKUTH 00ydeHHE UM MPUCTYIHTD K Mpodec-
CHOHAJILHOW JIeATENbHOCTH MO0 OKOHYAaHUU By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH MO COOTBET-
CTBYIOILLEH AUCLUIUIMHE.

OneHouHbIE CPEACTBA ISl MHBAJIWJIOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10-
POBbSI BEIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpY He0OXOUMOCTH MHBAJIUAAM U JIUIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10-
POBBS IIPEAOCTABIIACTCS TOMOJIHUTEIBHOE BpEMS Ul IIOATOTOBKH OTBETA HA 3a4ETE;

— MpU IPOBEJICHUH MPOLETypPhl OLICHUBAHUS PE3yJIbTaTOB 00yYeHUS HHBAINU/IOB U JIMIL
C OrPaHMYEHHBIMU BO3MOXHOCTSIMH 370POBbS IIPEyCMaTPUBAETCS UCIIOJIb30BAHUE TEXHUYE-
CKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C X UHAMBHUYaTbHBIMH OCOOCHHOCTSMU;

— MpU HEOOXOIUMOCTHU ISl 0OY4aIOIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]10-
POBbsl M MHBAIMJOB IPOLEypa OLICHUBAHUS PE3YIbTATOB OOYUYEHHS 10 TUCLMIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

IIponientypa oneHMBaHMs pe3yabTaToOB 00yUEHMsI MHBAIHMIOB U JIUL C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMU 370POBbsI 110 TUCLUUIUIMHE (MOAYJI0) MPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopmanuu B popMax, aJanTUPOBAHHBIX K OMPAaHUYEHUSIM UX 30POBbS M BOCIIPHUATHS UH-
dbopmaruu:
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Jnst I ¢ HapyIIeHUSIMH 3PEHUS:
— B 1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
Jnst I ¢ HapyIIeHUsIMH CITyXa:
— B miedaTHo opme,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
Jist a1 ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:
— B miedaTHoi opme,
— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TIepedYeHb MOKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONOJHHUTEJbHOH y4eOHOWH JIMTepaTypbl, HEOOXOAUMOI s
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHast 1MTEpaTypa:

1. SApocnasues A.b. ®uznueckas xumus. — Mocksa: Hayunsrii mup, 2013. — 262 c.

2. KoBanenko, A.B. MatemaTtnueckoe MoieTupoBaHue PU3NKO-XUMHUYECKUX MPOIECCOB
B cpene Comsol Multiphysics 5.2 [DnekTponHEIit pecypc] : yue6. mocodue / A.B. KoBasieHko,
A.M. V3genosa, M.X. Yptenos, B.B. Hukonenko. — Dnektpon. gan. — Cankrt-IlerepOypr :
Jlanb, 2017. — 228 ¢. — Pexum nocryma: https://e.lanbook.com/book/93695

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Tpudonos, Koncrantun MiBanoBuu. ®U3NKO-XUMHUYECKHE MPOIIECCH B TEXHOChEpE
[Texcr] : yueOHuK U1 ctyaeHToB By30B / K. U. Tpudonos, B. A. JleBucuios. - M. :
NHOPA-M : ®OPVYM, 2007. - 239 c.

2. Ctpombepr, ApmuH ['enpuxosuy. @uzndeckas xumus [TekcT] : yaeOHUK 17151 CTYyICHTOB
By30B / A. I'. Ctpom0Gepr, JI. I1. Cemuenko ; moxa pea. A. I'. CtpomOepra. - U3n. 4-e, ucrnp. -
M. : Beicmras mikomna, 2001. - 527 c.

3. l'onnosckas, JIngus @enoroBHa. Xumus okpyskarouieit cpezpl [Tekct] : yueOHUK A cTy-
neHToB By30B / JI. @. ['onnoscekast. - 3-e uza. - M. : Mup : BUHOM. JlaGopatopus 3HaHuil,
2008. - 295 c.

4. Nypos, Bnagumup AnexkceeBud. TepmonuHamuueckasi Teopusi pactBopoB [ Tekct]: yueo-
Hoe mocooue / B. A. Jlypos, E. I1. Arees. - U3x. 3-e. - M.: URSS: JINBPOKOM, 2010.-245 c.
5. baitpamoB, Bagum MuxaitnoBuy. OCHOBBI XUMHUYECKOM KMHETHKHU U Katanu3a [ TekcT] :
yaeOHoe mocodue it cTyaeHToB XuM. (pak. yH-ToB / B. M. baiipamos ; oz pen. B. B. JIynu-
Ha. - M. : Akagemus, 2003. - 252 c.

6. Jleiikun, 0.A. ®U3NKO-XUMHUYECKHE OCHOBBI CHHTE3a TIOJTUMEPHBIX COPOCHTOB [ DJIeK-
TPOHHBIH pecypc] : yuebHoe mocobue / HO.A. Jlelikun. — DnekTpoH. AaH. — Mocksa : U3ia-
tenbeTBo "Jlaboparopus 3Hanuit", 2015. — 416 c. — Pexum nocryna:
https://e.lanbook.com/book/70769

5.3. Illepuoauyeckue U3IaHNUs:
Kypuan puznyeckoit XUMHH.
KypHan npukiagHoi XUMHUH.
buorexnocdepa.

BezomacHocTh B TexHOCDEpE.
CubupCcKuil SKOJIOTHYECKUH KypHAT.
DKOJIOTHYECKUE BEJOMOCTH.

ouhkwdE
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7.
8.

DKOJOTMYECKU BECTHUK Hay4YHBIX lIeHTpoB UIC.
Oxonornueckuit BectHuk CeBepHoro Kaskaza

6. Ilepeuenb pecypcoB MH(OPMALNMOHHO-TEJEKOMMYHUKAIUOHHOH ceTn «UH-

TepHeT», B TOM YHCJIe cOBpeMeHHbIe NpodeccuoHaNbHble 0a3bl JaHHBIX U HH(OpMaIu-
OHHbIE CIIPABOYHbIE CHCTEMbI, HEOOXOAMMbIE JIf1 OCBOCHH S JUCHUIJIMHBI (MOAYJISA).

1. CnpaBouHo-nipaBoBas cuctema «Koncymnprant ILmroc» http://www.consultant.ru
2. Tlopran oTkpeITHIX HaHHBIX Poccuiickoit denepanunu https://data.gov.ru
3. baza OTKpBITBIX JaHHBIX MUHHCTEPCTBA TpyAa U CONUAIBHOM 3amuThl PD
https://rosmintrud.ru/opendata
4. ba3za mannsix Hayunoii anexktponnsiii 6udaunorexu eLIBRARY .RU https://elibrary.ru/
5. baza nmanHbIX BcepoccHiicKOro HMHCTHTYTa HAYYHOM W TEXHHYECKOW WH(POpPMALUU
(BUHUTU) PAH http://www?2.viniti.ru/
6. ba3el maHHBIX B cdepe WHTEIUIEKTYaJbHOH COOCTBEHHOCTH, BKJIFOUYAsi MMAaTEHTHBIE Oa3bl
JaHHbIX WWW.rusnano.com
7. ba3bl NaHHBIX U aHAJUTHYECKHUE MyOIMKAIMU «YHUBEpCUTETCKas MH(POpPMAIMOHHAs CH-
crema POCCHSI» https://uisrussia.msu.ru/
8. denepanpHas rocyaapcTBeHHas HH(GOpMAMOHHAsA cucTeMa «HannonanpHas 3IeKTpOHHAsS
oubmuoreka» https://H30.pd
9. Ba3za manHBIX pohecCHOHANBHBIX CTaHAapTOB MUHHCTEPCTBA TPY/Ja M COIIMAIBHOM 3allu-
o1 PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/
10. ba3zmr JIAaHHBIX MuHucTepcTBa 3KOHOMHWYECKOTO pa3BUTHS PO
http://www.economy.gov.ru
11. Enunas 6a3a roctos PO - http://gostexpert.ru/
12. Pecypcei mo TtepmoamHamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html
13. NudopmannonHo-mpaBoBas cucrema «l apanT» [InekTpoHHBIN pecype] — Pexxum nocty-
na: http://garant.ru/
14. DaexTpoHHO-OMOIHOTEUHAs cucTema «KoHcyabTanT cryaenTay Www.studmedlib.ru
15. Scopus - mynsTHAMCIUILTHHAPHAS pedepaTuBHas 0aza naHHbBIX https://www.scopus.com/
16. Komneknust  xkypHanoB  m3marenbctBa  Elsevier Ha  moprame  ScienceDirect
https://www.sciencedirect.com/
17. Poccuiickast MemOpaHHas ceTh Russian membrane network www.rusmembrane.net
18. DnextponHble yueOHHKHM Kadeapsl MemOpannoit TexHonoruu Poccuiickoro Xummuko-
TexHonorunueckoro YHuBepcurera HUM. JI.1. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77
19. Enunoe okHO 1ocTyna kK 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/library?p_rubr=2.2.74.8
20. Oxpana atmocdepHoro Bo3ayxa http://www.air-protection.ru/
21. HenpaBuTenbCTBEHHBIH dKoOrHIecKkuii poua nmenun B.U. Bepuaackoro
http://www.vernadsky.ru/
22. Nndopmanus B UatepHer, cBsazannas ¢ umenem .M. Menneneesa Mendeleev Online.
7. Meroauueckue ykKa3aHMsi Uil OOYYAKOIUMXCH MO OCBOCHUIO IMCIUIIMHBI
(Mmomyuis)

VcnenHoe ocBoeHHE AUCHUIIIMHBL NPEANoaraCT akKTUBHOC, TBOPUYCCKOC YUYACTUC

CTY/ICHTA ITyTEeM IUIaHOMEPHOH, MOBCETHEBHOM pabOTHI.

Texymuii KOHTPOJIb 3HAHUM OCYIIECTBIISECTCS Ha KaKJIOM JICKIIMOHHOM U JIabopaTop-

HOM 3aHsATHH. IToroBas ¢popma KOHTPOJIS — 3a4eT
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http://www.economy.gov.ru/
http://gostexpert.ru/
http://www.martindalecenter.com/Calculators3B.html
http://garant.ru/
http://www.studmedlib.ru/
https://www.scopus.com/
https://www.sciencedirect.com/
http://www.rusmembrane.net/
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http://window.edu.ru/library?p_rubr=2.2.74.8
http://www.air-protection.ru/
http://www.vernadsky.ru/
http://www.chem.msu.su/eng/misc/mendeleev/

O01mme pekoMeHIAUM

W3yuenmne AMCHUIUIMHEBI CIEAYyeT HAYMHATH C MPOPa0OTKU pabodel mporpaMmsbl, 0CO-
00e BHUMaHue, yAesis UM U 3aJlauaM, CTPYKTYpe U COJEpKaHUIO Kypca.

W3yueHne IUCUMIUIMHBI CIEAyeT Ha4YMHATh C MpopaboTku paboueil mporpammel,
0coboe BHUMaHuE, yAemsis HesIM U 3a/ladaM, CTPYKTYpPE U COJEpKaHUIO Kypca.

I'maBHO# (opmoii 0OyueHHs] CTYIEHTOB SBISIETCS CaMOCTOSATENbHas paboTa Hax
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIMHBI COCTOUT U3 CIACAYIONINX ATAIOB:

1. IlpopaGoTka TEOPETHUYECKOTO MaTepualia MO PEKOMEHJOBAHHBIM YyYCOHHKaAM H
KOHCIIEKTaM JIEKIIHi, TPEeI0OCTaBICHHBIX MPEIoIaBaTeIeM B SJIEKTPOHHOM BH/IE.

2. BoinonHeHHe caMOCTOATEIbHBIX padoT.

3. Cpaum 3auera B YCTHOW WIM TNHUCBMEHHOH ¢opme (110 yCMOTPEHHIO
npernojaBaTens).

CamocTosTenbHble pabOThl BBIIOJHAIOTCS KaXAbIM CTYJIEHTOM Ha OTJEJIbHBIX
muctkax. He momyckaeTcss MCHONB30BaHUE JIOOBIX CPEACTB KOMMYHUKAIUU (HOYTOYKH,
MOOHJIbHBIC TeNC()OHBI C BBIXOJOM B HHTEPHET U IIp.).

Opranu3zaiiys caMOCTOSTeNbHOM pabOThI CTYIEHTOB MPEANOIaraeT:

- 00s13aTeNIbHOE BBINOJIHEHNE Pa3pa0OTaHHbIX IPENoAaBaTeleM UHANBUYaIbHbIX 3aJaHul;
- KOHCYJbTAaIlUU MpPeroaBaTes;

paboTa ¢ TOMOIHUTEIbHONU JTUTEPATypOK;

- BBIIOJIHEHUE TEKYUIUX JOMAIIHUX paloT.

C 1enpo0 KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YYE€HHIO HOBOW T€MbI BHaYaje Kax-
JIOW TPAaKTUYECKOTO 3aHATHS TPENoJaBaTeieM NPOBOIUTCS WHAWBUIYAIBHBIA Wi (POH-
TaJbHBIA YCTHBIM OMPOC MO BHIMOJIHEHHBIM 3aJJaHUSIM MPEeAbIAYIIei TeMbl. Kpurepun oneHku:
— MPaBWJIBHOCTh OTBETA MO COACPNKAHWUIO 3aJaHusl (YYUTHIBAETCS KOJUYECTBO U XapakTep
OLIMOOK MPH OTBETE);

— TIOJIHOTA W TJIyOMHA OTBeTa (YYUTHIBAETCS KOJIMYECTBO YCBOEHHBIX (DAKTOB, MOHATUNA U
T.1L.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE M3J1araéMoro Marepmaa);

— JIOTHKA UW3MIOKEHUs Marepuana (y4UThIBaeTCS yYMEHHE CTPOUTh  ILIEJIOCTHBIH,
NocJeI0BaTEeNbHBIN paccKa3, PAMOTHO I0JIb30BATHCS CIIEUAIBHON TEPMUHOJIOTHEN );

— palMOHAIBHOCTh HCMOJb30BaHHBIX MPUEMOB M CHOCOOOB pELICHUS IOCTABICHHOM
yueOHOW 3amauM (YYUTHIBA€TCS YMEHHME UCIOJIb30BaTh Hauboyee NPOrpecCUBHBIE U
s¢heKkTUBHBIE CTIOCOOBI TOCTUXKEHUS 11eITHN );

— CBOEBPEMEHHOCTb U 3(PPEKTUBHOCTH MCIOIb30BAHUS HATJISAHBIX TOCOOUN M TEXHUYECKUX
CPEICTB MpU OTBeTe (YUYUTHIBAETCSI IPAaMOTHO M C TOJB30H NPUMEHSATh HAIJISJIHOCTh U
JEMOHCTPALIMOHHBIN OMBIT IIPU YCTHOM OTBETE);

— WCIOJIb30BaHUE JOMOIHUTEIHFHOTO MaTepuraia (00s3aTeIbHOE YCIIOBUE);

— palMOHAIBLHOCTh HUCIOJb30BaHUS BPEMEHHU, OTBEIACHHOIO Ha 3ajaHue (He ojo0psercs
3aTSAHYTOCTh BBIMOJIHEHUS 3aJjaHKsl, YCTHOIO OTBETa BO BPEMEHH, C YU4E€TOM MHJIMBUYaJTIbHBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTHIll OTBET CTyAEHTa JODKEH IMPEACTaBIATh COOOM CBSI3aHHOE, JOTHMYECKU
MOCJIEI0BATEIbHOE COOOIEHHE Ha 33JaHHYI0 TeMY, IOKa3bIBaThb €ro yMEHHE IPUMEHSTbH
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasx.

PadoTa ¢ KOHCIIEKTOM JIeKIHH

[IpocMOTpuTE KOHCHEKT Cpa3y IMOCHE 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JIeK-
LI, KOTOPBIM BBI3BIBACT 3aTPYIHECHUS U1 MOHMMaHus. [lonblTaiiTech HAWTH OTBETHI HA 3a-
TPYAHUTENbHbIE BOMPOCHI, UCIOJIb3Ysl pEKOMEHAYyeMYI0 JuTepaTypy. Eciau camocrosTensHo
HE yAaJoch pa3o0paThCs B MaTepuaie, chopMyIupyiTe BOIPOCh B OOPAaTUTECh 32 TOMOILBIO
K [IpernojaBaTelio Ha KOHCYIbTalluK WK OJMsKalIiel JeKIuu.

PerynspHo orBoauTe BpeMms i1 MOBTOPEHUS NPOHAEHHOIO MaTepuana, MpoBepss
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CBOM 3HAHUS, YMCHHS M HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BoinoJsiHeHHe J1a00OPATOPHBIX PadoT

Ha 3aHatun monydute y mpernogaBareiis rpaduK BBITOJHEHUS JJA0OPATOPHBIX PadoT.
O03aBeIUTECH BCEM HEOOXOIUMBIM METOIMYECKUM 00€CIICUCHUEM.

[Tepen mocermenreM 1a00pPaTOPUH H3YYUTE TCOPHIO BOIIPOCA, MPEAIIOIaraeMoro K uc-
CJICIOBaHUIO, 03HAKOMBTECh C PYKOBOACTBOM IO COOTBETCTBYIOIICH pabOTe M MOATOTOBHTE
IIPOTOKOJI TIPOBECHHS paOOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paboThI;

— 3arOTOBKH TaOJHII [Tl 3aTIOJTHEHHSI SKCIIEPUMEHTATLHBIME JJAHHBIMH,

— pacyeTHbIe (HOPMYIIBI.

OdopMiieHHE OTYETOB JIOJDKHO MPOBOJUTHLCS MOCIIC OKOHYAHUS paOdOThI B ayIUTOPHUH.
JIJIst TOATOTOBKY K 3aIIUTE OTYETa CIICIYET MPOaHAIM3UPOBATh PE3YIbTAThl, COTIOCTABUTh HX
C M3BECTHBIMU TCOPCTHUYSCKUMU TIOJIOKEHUSMHU MU CIIPABOYHBIMH JaHHBIMHU, OOOOIIUTH pe-
3yJIbTaThl HCCIICIOBAHUH B BHJIE BHIBOJIOB 110 pabOTE, IOJrOTOBUTH OTBETHI Ha BOIIPOCHI.

8. IlepeueHb MH(OPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX MPH OCYIECTBJIe-
HHH 00pa30BaTEJILHOI0 MPOLecca Mo AUCHUILIHHE (MOAYJI0) (IPH HEOOXO0AUMOCTH)

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOTHIA.
1. Ucnonp3oBanue ciaii-npe3eHTauuil pu NpoBEACHUN JEKIMOHHBIX 3aHATUH.
2. Opranuzanys B3auMOJCHCTBHS € OOYyYalOIIMMUCS TOCPEACTBOM DJIEKTPOHHOM IMOYTHI
(mpoBepKa JOMAIIHUX 3a/laHui M KOHCYJIbTHPOBAHUE ITOCPEACTBOM IEKTPOHHOM IOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JTULIEH3HOHHOTO MIPOTPAMMHOI0 o0ecneyeHu .
1. Microsoft Windows;
2. TIporpammusiit maker Microsoft Office;
3. TIporpammHoe obecriedeHue It CIa00BUISAIINX.

9. MaTepl/IaJILHO-TeXHI/I‘{eCKaH 6333, HeoOXoauMas A OCYyIECTBJICHUSA 06pa30-
BaTEJBHOI'0 nmpouecca mo 1MCIMIJInHE (MOIly.]'[lO)

No

Bun pa6or

MatepuanbHO-TeXHHYEeCKoe 00ecriedeHne TUCIUILTUHBI (MOY-
JI51) ¥ OCHAIIIEHHOCTD

1.

HGKI_[I/IOHHLIG 3aHsA-
THUA

Yyebnast aynuTopus Uil TPOBEIEHUS 3aHATUH JIEKIMOHHOTO
TUIA, OCHAIICHHAs KOMIUJIEKTOM yuyeOHOW MeOesn, TOCKOU Me-
JIOBOM, JOCKOW-IKPAaHOM YHHBEPCAIbHOW, MOJABECHBIM IMPOEK-
TOPOM, HOYTOYKOM U COOTBETCTBYIOIIMM MPOrpaMMHBIM oOec-
MeYeHUEM IS IEMOHCTPALINH TIPE3CHTAIHH.

(ayn. 416c¢, r. Kpacaonap, yia. CtaBponosibeckasi, 149)

JlabopaTopHbie  pa-
OOTBI

VYyebnas nabopatopus KOJUIOUAHOW XUMUHU, YKOMIUIEKTOBaHHAS
CHeIMaTU3UPOBAHHON MEOEINbI0, BHITSDKHOW CUCTEMOW BEHTHIIS-
LIUM, MEJIOBOM JOCKOH, CpeACcTBaMHU MOXapHOW 0e30MacHOCTH U
OKa3aHMs TEPBOM MEIUIIMHCKOW MOMOIIH, JabopaTOpHBIM 000-
PYIOBaHUEM:

Cxkanupyrommii cnektpodoromerp Leki SS2109UV; Cnekrtpo-
dorometp Leki SS2107; Mukpockon ontuueckuid Altami; Kon-
nykrtomeTp «Ikcrept-002y»; Beckl anamutuueckue «Adventures
Pro»; Typ6ounumerp Hanna; Buckosumerp Brookfield; Bucko-
sumeTp kanuusipabid BIDK-2; Becsl mabopartophusie; Becwr Top-
cuonHble; Memanka ¢ nmogorpeBoM «lka C-MAB HS7»; Illeiikep
nabopatopubiii LS110; pH-merp Hanna Hi221; MynsTumerp;
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HcToyHrK MUTaHKUS TOCTOSTHHOTO TOKA CTAa0MIM3UPOBaHHBIN b5-
49; Kongykrometp nopratuBHblii Hanna HI 9033; Hacoc nepu-
CTaJIbTUYECKUM MHOTOKaHaldbHbIA; Hacoc mnepucrambThueckuii
onnokanaibHbi LS 301; Mynstutect UIIT1-101-1; TIK.
(ayn.328c, r. Kpacuomap, yi. CraBponossckas, 149).

I'pynmossie
(MHIUBHTYaTILHBIC)
KOHCYJIbTaIlH

YyeOHast ayauTOpHs UIsl MPOBENEHUS 3aHATUH JIEKIHOHHOIO
THUIIA, OCHAIICHHAs] KOMIUIEKTOM y4ueOHOM meOenu, T0CKOH Me-
JIOBOM, JAOCKON-DKPAaHOM YHHBEPCAJIbHOM, ITOJABECHBIM IIPOEK-
TOPOM, HOYTOYKOM U COOTBETCTBYIOIIMM MPOrpPaMMHBIM O0Oec-
IIEYEHUEM ISl IEMOHCTPALIMU TIPE3EHTALH.

(ayn. 328c, 416¢, r. Kpacnogap, yi. CraBponosibekas, 149)

Texkymuii KOHTpPOJIb,
IIPOMEKYTOUHAsl ~ aT-
TecTanus

VYyeOHasi ayauTOpHs IUIsl MPOBENCHUS 3aHATHUH JIEKIMOHHOTO
TUIIa, OCHAIIEHHAs] KOMIUIEKTOM y4eOHOM mebenu, TOCKOH Me-
JIOBOM, JAOCKON-DKPAaHOM YHHBEPCAJIbHOM, ITOJABECHBIM IPOEK-
TOPOM, HOYTOYKOM U COOTBETCTBYIOIIUM MPOTPaMMHBIM O0Oec-
[IEYEHUEM ISl IEMOHCTPALIMY NIPE3EHTAINH.

(ayn. 328c, 416c¢, r. Kpacnonap, yn. CtaBponosnbckas, 149)

CamocTosTebHas
paboTta

[TomemeHus: Ayl CaMOCTOSITENIBHON pabOTHI CTYIEHTOB, OCHA-
LIeHHbIE Y4eOHOW MeOeIbl0 U KOMIIBIOTEPHON TEXHUKOM € BO3-
MOJKHOCTBIO TOJKIIIOYeHHs K ceTH "HMHTepHeT" n obecriedeHu-
eM J0CTyTa B JJEKTPOHHYIO UH(POPMAIIMIOHHO-
00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

(aya. 329c, 401c, r. KpacHogap, yi. CtaBponosbckas, 149)
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