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Pabouas mporpamma aucuurinHel «OU3HKO-XUMHYECKHE MPOLECCHl B TEXHO-
cthepe» cocTaBlieHa B COOTBETCTBHH C (elepalbHbIM IOCyIapCTBEHHBIM 00pa-
30BaTeNIbHBIM CTaHIapTOM BhIcuiero obpasoBanus (PI'OC BO) mo nampasie-
Huio moarotoBku 20.04.01 TexnocdepHas GezomacHOCTh (YPOBEHb Marucrpa-
TYpbI) YTBEpXKAEHHBIM ITpuka3zoM MunobpHayku Poccuu ot 06.03.2015 N 172.

[IporpamMmmy coctaBui:

JOLEHT Kadeapsl GU3HIECKOH XUMHH, %

KaHJ. XUM. Hayk, Mapees C.A.

e

Pa6ouas nmporpamma yTBepikaeHa Ha 3aceJaHuH Kadeapsl (pa3paboTynka) hpu-
3U4YeCKOM XUMHUH NPoTokoi Ne 11 ot «10» anpens 2018 r.

3aBenyrommii kadenpoi GU3NUECKON XUMUK W
I-p XMM. HayK, npodeccop 3abomnouxkuii B.W. 7 -
7 7

PaGouas nporpamma o6cysxaeHa Ha 3aceqaHuH Kadeapsl (BbILycKaroleit) Gu-
3U9E€CKOM XUMHH ITPoTOoKoa Ne 11 ot «10» anpenst 2018 r.

3aBenyrommuii kabenpoit Gpusnueckon Xumun M W
/ 7

I-p XHUM. HayK, mpodeccop 3abomouxuii B.M.

Pabouas nmporpamma o6cysxieHa Ha 3aceqanuu Kadeapsl (BbITYCKaKOIIEH)

o011eH, HeOpraHMYEeCKOH XUMHU 1 HH)OPMALIMOHHO-BBIYHCIUTEIBHBIX TEXHO-
JIOTUHA B XUMHH

npotokoa Ne 8 «10» anpens 2018 r.

3aBenyroumii kadeapoi oouiei,

Heoprannyeckor xumuu u BT B xumuu /

I-p XUM. HayK, npogeccop bykos H.H //7 -

YTBepKeHa Ha 3aceJaHuH y4eOHO-MEeTONMYEeCKOM KOMUCCUH (haKysIbTeTa XH-
MHH M BBICOKHX TE€XHOJOruM npoTokoa Ne 5 «20» anpens 2018 r.
[Ipencenarens YMK ¢akynbreta

JIOLIEHT, KaHA. XUM. Hayk Ctopoxxenko T.IT. /Zﬂ

PenenzeHTsI:
H.A. MenbHuK, 3aMmecTuTens pykoBoautesst OTpacieBoro yue6Ho-
METOAMYECKOr0 LEHTPa OXpaHbl TPyAa pabOOTHHKOB arpONpPOMEBIILIEHHOTO KOM-

miekca Kpacnopapckoro kpas KPUA JT10 ®I'BOY BO Ky6Ganckuit AV,
KaHJ.XMM.HayK

M.E. Coxkonos, PykoBogurens HOL] "JCCH"-LIKIT ®I'BOY BO «Ky6I'Y»,
KaHJ.XHM.HayK



1. llean u 3a7a491 0CBOEHUS AUCIHUTNLIMHBI

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 TeXHOCheEpe, a TaK)Ke OBJIAJICHHE METOIO0JOTHEH
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-XMMHUYECKHX MPOIECCOB,
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 brioka 1 yueGHOro miiana 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 AMCLUIUIMHBI «AKTyalbHbIe 3a7aud TeXHOCHEepHOI Oe30macHo-
ctu» u «lIporeccrl u anmapatbl COBPEMEHHBIX CPEJICTB 3aIUTHI YEJIOBEKA U OKPY>KaIOIIEH
cpensl». JlMcuuIanHa SBISETCS MPEIIIeCTBYIOUICH MpU M3YyYEHUH TaKuX AMCLUMILUINH, Kak
«MaTemMaTu4eckoe MOJICIMPOBAHUE IMPOIECCOB MEepPeHoca B TexHochepe 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 HalpaBleHO Ha (popMHpOBaHUE Yy 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- | XUMUYECKUMH | 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- | MPUII0KEHHH;
ux MaTeMaTUYECKH CTBEHHO OIIEHH- | BIAAETh 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 MoJlenH, HMH- | MPOLECCHI, MpUpPOJEe U MPO- | BaTh Mpolec-
TEPIPETUPOBATh MaTe- | MPOTEKAIONIUE | U3BOJCTBEHHBIX | ChI,  TPOTe-
MaTHUYeCKHe MOJENIu B | B IPUPOJE U nporeccax; Kaliue B
HEMATEeMAaTHYECKOE CO- | IPUMEHSEMbIC | yMETh TpHME- | IPUPOAEC |
JepKaHue, OMpeAeNsiTh | B COBpEMEH- HATH  METOJIBI | IPOU3BOJI-
JOIYIICHUS ¥ TPAHUIBI | HOW TEXHOJIO- | MaTeMaTHye- CTBEHHBIX
MPUMEHUMOCTH  MOJe- | 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- | PUTEIbHOU TEXHHKY, CO- | COBpPEMEH-
TOJIBI U3MEPEHUS TEXHHWKH, CO- | BpEMEHHBIC Me- | Hyl0 U3MEpH-
BpPEMEHHBIE TOABI  W3Mepe- | TeNbHON Tex-
METOJIbI W3Me- | HUS HUKY, COBpE-

peHus

MEHHBEIE Me-
TOALI H3MeE-
peHus

2. CTpyKTypa M coepKaHue TUCHUILINHBI
2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHUILINHBI IO BHAaM 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 YHcCIe:
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:
KonTponb camocrostenpaoi pabotsl (KCP) - -
ITpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocroniTejibHasi paboTa, B TOM YHcJIe:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 20 20 - -
BrimonHenne uHIMBUYyaIbHBIX, OhopMiieHue 1abopa- 40 40 i i
TOPHBIX padboOT
[ToaroroBka K TeKyleMy KOHTPOJIIO U 3aluTe 1abopa-
13,8 | 13,8 - -

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

B TOM YHC/Ie KOHTaKTHAA | 4 42 | 342

pabora

3a4. e 3 3

2.2 CTpyKTYypa AMCUMUILJIMHBI:

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

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

KomnuectBo uyacos
Ne AvynutopHas BraeayauTopHas
pas- HaumenoBanue pa3nenos yAUITOp Y p
ena Bcero paboTa pabora
a Jq1 | 113 | JIP CPC
1 2 3 4 5 6 7
1 HccnenoBanmne TepMoIuHAMUKN PAcTBO- 24 5 4 18
peHUs Ta3a B BOJHOM PacTBOPE.
5 Uccnenoanue OydepHOil eMKOCTH BOJI- 30 5 8 20
HOTO PacTBOpA.
3 HccaenoBanne mOrIOTUTEIBHOI CIIOCO0- 238 5 5 158
HOCTH II0YB
HccnenoBanue mpoeccoB pacTBOPEHUS
4.  |TBepHbIX BEUIECTB B MPUPOTHBIX BOJIAX. 30 2 8 20
Kommonnaeie cUCTEMEL
Hmoeo no oucyuniune: 107,8| 8 26 73,8

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

saasTusi, CPC — camocrositenpHas paboTta CTyieHTa
2.3 Conep:xanue pa3ieioB TUCHUILINHBI:

2.3.1 3aHATHA JeKIIHOHHOI0 TUIIA

Ne HanmenoBanue Conepicanme paszena Dopma TeKyIero
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 6uocdepe. 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.

PU3NKO-XUMUS
aTMocQepsl U ee
3arpsi3HUTEIICH.

CocraB u ctpoenue armochepbl. MUKPOKOM-
MOHEHTHBIE IpUMecH B atMocdepe. Pagnoax-
TUBHOE 3arpsisHeHrne. OCOOEHHOCTH XUMUYe-
CKHUX IPOIECcCOB B aTMoc(hepe. XuMus cTpaTo-
ctepsl. [Ipobiema cTpaTocdepHOro 030Ha, €ro
oOpa3oBanue u pazpymienue. [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 adpo3oieil. CMOoru, 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(pUKALIMK 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 3arpsi3HEHHEM ruapochepbl — HOHU3AIUS
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. XUMHUYECKHE
nporeccsl B auTochepe. XMMUYECKUI COCTaB,
CBOMCTBA U 3arpsi3HEHUE Mo4B. Peonornyeckue
XapPaKTCPUCTHKHU ITOYB. OKHCINTENHLHO-
BOCCTaHOBUTEJIBHBIE POLECCH] B MOoYBax. [1o-
TJIOTUTENbHAs CIOCOOHOCTH MoYB. CoeTMHEHUS
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 CEMHMHAPCKOI0 THIA
CeMuHapckue 3aHATHS — HE IPEYCMOTPEHHBI.




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 IlepeueHb y4eOHO-MeTOAUYECKOT0 0O0ecredeHH /IJIs CAaMOCTOATEIbLHOH pado-
Thl 00Y4aI0UIUXCS M0 JUCHHUILVIHHE (MOYJII0)

[TepeueHsb ya4eOHO-METOAMIECKOTO 00SCIICUCHHUS JUCIUILTAHBI 10

TEKYyILEMY KOH-
TPOJTIO 1 3aIIUTE
71a00paTOPHBIX
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 |BeimosHeHue 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 OPraHM3allH CaMOCTOSTENBHOW pabo-

3 |IToxroroBka 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.

Mertoandeckue yKa3aHUs K BBIMOJIHEHUIO JIAOOPATOPHBIX padOT 1O
JUCLUIUIMHE. Y TBEpKIeHbI Kadeapol (u3ndeckoit XUMUHU, TPOTOKOI
Ne 10 ot 13.03.2018 .

Metoanueckre peKOMEHIallu K OpraHu3aliy ayAUTOpHON U BHEa-
YIAUTOPHOI (CaMOCTOSTEIbHON) pabOThI CTYI€HTOB: METOUYECKHE
ykazanus / coct. T.I1. Cropoxkenko, T.b. I[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 (hOopMax, alaiTHPOBAHHBIX K OTPAaHUYEHUSM UX 3JI0POBbS M BOCIPUATHS WH(DOpMA-

JList L ¢ HapyIeHUsIMU 3pEHUS:

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

JUJist TTI ¢ HApYIIEHHUSIMH CITyXa!



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

— B IIeYaTHOM ¢opme,

— B popMe NEKTPOHHOTO TIOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHoM opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st dopmupoBanusi MpodhecCHOHATBHBIX KOMIIETCHIIMH B IPOIIECCE OCBOCHUS
Kypca HCIOIb3yeTCsS TEXHOJIOTHS NPOodeCCHOHATBHO-Pa3BUBAIOIIETO O0yUeHUs, TIpeIycMar-
PHUBAIOIIAs HE TOJBKO Mepeady TeOpEeTUUECKOro MaTepralia, HO U CTUMYJIMPOBAaHUE U pa3BU-
THE TMPOAYKTUBHBIX I103HABATEJIBHBIX JCHCTBUU CTYACHTOB (HAa OCHOBE IICHXOJIOTO-
MeAarorn4eckoil TEOPHH MO3TAamHOrO (POPMUPOBAHUS YMCTBEHHBIX NEHCTBHI). AKTUBU3ALUU
¥ MHTEHCU(UKALMU ITO3HABATEIIHHOTO MPOIIecca CIIOCOOCTBYIOT UCIIOJL30BAHUE ITearoruye-
CKOM IBPHUCTUKH, MOACIUPOBAHNE MMPOOIEMHBIX CUTYAIHi, MyIbTUMEIUNHBIC TPE3ECHTAIIH B
JIEKIIMOHHOM Kypce. B pamkax 1abopaTOpHBIX 3aHATHN MPUMEHSIOTCS METOJBI MPOEKTHOTO
0o0y4YeHus, UCCIIeIOBATEILCKUE METO/IbI, TPEHHUHIOBbIE (DOPMBI, METOJ KOHKPETHBIX CHUTYa-
LW, UTPOBBIE TEXHOJOTMH. B mponecce caMOCTOATENbHON AEATEIIbHOCTH CTYIAEHTBI OCBau-
BAIOT U AaHAJIM3UPYIOT MEPEIOBOM MEJarOrn4eCKUi OIBIT, UCIOJIb3YsI UMEIOIIYIOCS TUTEpaTy-
py ¥ MH(OPMALIMOHHBIE TEXHOJOTHH, BBICTYIAIOT C MPE3CHTAUSAMU Nepe]] yJalluMUcs, Be-
IyT po(OpHUEHTAIIMOHHYIO paboTy, HAKAIUTMBAIOT MOPTQOIHO pa3pabOTOK.

JInst U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbS IPEYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIMI C UCTIOJb30BAHUEM DJIEKTPOHHOM MOYTHI.

JInst MHBaNMAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MO>KHOCTSMH 30POBbSI PEaTU3YHOTCA
WHIUBUIyaJIbHBIE 00pa30BaTelIbHbIE TEXHOJIOTUH, KOTOPHIE TTO3BOJISIOT MOJTHOCTHIO HMH/IWBU-
yaqu3upoBaTh COAEpKaHHE, METOAbl U TEMIbl Y4eOHOU AesITeNbHOCTH WHBAIUAA, BHOCUTH
BOBpeMsi HEOOXOJMMBIE KOPPEKIIUUA KAaK B JIEATEIBHOCTh CTYyJEHTAa-WHBAIN/IA, TaK U B JIef-
TEJIBbHOCTh IIPENOIaBaATEIIS.

4. OueHo4HbIE CPEACTBA VI TEKYLIEro KOHTPOJIS YCIEBAeMOCTH M IPOMEXKY-
TOYHOI aTTecTalMu

4.1 ®oHj OLIEHOYHBIX CPEACTB /sl MPOBeeHNUs TeKYIel aTTecTauuu

KonTtposabHas pabdora no 1ucuuniuHe
«Pu3uKo-XMMH4YecKHe npoueccbl B TexHochepe»
BapuanT Ne 1
1. Texnocdepa u ee cocTas.
2. Crparocdepnslit 030H. [{ukn Yenmena. Katanutruueckue HUKIIBI pa3pyIIeHUs CTPAToO-
chepuoro o30Ha. O30HOBBIN IUT U 0O30HOBAS JBIPa.
3. Kakwue nporeccbl NpuBOAT K 3aKUCIEHUIO TPUPOAHBIX Boa? Uem ompenensiercs Oy-
(depHast eMKOCTh €CTECTBEHHBIX BOJOEMOB?
4. DU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH COPOLIMY MOHOB METAJUIOB HA KATHOHOOOMEH-
HBIX LIEHTPaX MOYBEHHbBIX YACTHII.
KonTtpoabHas padora no 1ucuuninHe
«DU3NKO-XUMHYECKHe PoLecchl B TexHochepe»
Bapuant Ne 2



1. 3arps3Hurens (KCEeHOOMOTHK) OKpysKaroleil cpenbl. [loHATHE O TOBEIEHNH 3arps3HHU-
TeJNeH KaK O CIIOKHBIX (PU3UKO-XUMUYECKUX IMPOIeCcCaX B3aUMOJCHUCTBHUS €r0 ¢ KOM-
MIOHEHTAaMU CPE/IbL.

2. TIpupona napaukoBoro 3¢ dexra. [Tapaukossie razsl. OKHO po3padyHocTH. Bo3zMoxk-
HBIE MTOCIIEACTBHS MTAPHUKOBOTO 3 dekTa.

3. TloBenmeHue TSHKEIBIX METAJUIOB B BOJHOM Cpejie: MUTPAIIHS B BHJIE ICTHHHO PacTBO-
peHHOM (hOPMBI, B3BEHICHHBIX U KOJUTOUIHBIX YacTull. OOpazoBaHUE 3JIEMEHTOPTraHU-
4ecKoi (DOPMBI TSKETTBIX METAJUIOB.

4. Pamuonyxiuasl. CopOuus paJdOHYKIUAOB yacTHIlaMH MouBbl. OOpa3zoBaHHE KOM-
TJIEKCHBIX COCIMHEHUN.

KonTposbHas padoTa nmo iucuunjinHe
«Pu3NKo-XUMHUYECKHe MPolecchl B TeXHOCPepe»
Bapuant Ne 3

1. VYuenme B.U. Bepnanckoro o 6uocdepe. Hoochepa.

2. CocraB u ctpoenue armocdepsl. [ TaBHbIE U BTOPOCTENIEHHbIE KOMIIOHEHTHI, CBOOOI-
HBIE paUKaIIbI.

3. OcHOBHbIE XUMUYECKHUE U (PU3UKO-XUMHUUECKHE MTPOLIECCHI B THApochepe.

4. CoiictBa moyB. OCHOBHBIC (DHU3UKO-XUMUICCKUE IMPOIIECCHI, IPOTEKAOIIHNE B TIOYBAX.

IlepeyeHb YacTH KOMIETEHNH, IPOBEePsAeMbIX OLeHOYHBIM cpeacTBom: OIIK-5, T1K-

11, TIK-12

Kpurtepuu oneHnBaHus pe3yJibTaTOB KOHTPOJIBHBIX PadoT.

O1neHKa «OTIUYHOY» BBICTABISAETCS, €CIM CTYACHT BBIOJHWI paboTy 0e3 ommboK u
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UYeTa.

O1eHKa «XOpOILO», €CIIU CTYACHT BBIIOIHUI PabOTy MOJHOCTBIO, HO JIOIYCTUI B HEil
He 0oJiee 0JIHOM HerpyOoii OMIMOKU U OJTHOTO HEJ0UeTa, WK He 0oJjiee IBYX HEIOUYETOB.

O1eHKa «yJIOBIETBOPUTEIBHO», €CIIM CTYJIEHT IPABUIIBHO BBINOJIHUI HE MEHEe T0JI0-
BUHBI pa0OTHI WM IONYCTUJI He Oosiee IByX rpyObIX OMMOOK, WK He Oosiee 0HOM Ipy0oil u
OJTHOW Herpy0oil OIMOKHM U OJHOTrO HeJOoYeTa, WM He Oojiee ABYX-TpeX HErpyObIX OHIMOOK,
WIM OAHOW HerpyOoil OmIMOKM M TpeX HEJOYEeTOB, WU MIpPU OTCYTCTBHHM OLIMOOK, HO NpPHU
HAJIMYUU YEThIPeX-MATH HEJOUYETOB, IJIOXO 3HAET TEKCT MPOMU3BENEHUS, JIOMYCKAeT HCKaxe-
HUe (aKToB.

O1eHka «HEYJOBIETBOPUTEIBHO», €CIIN CTYJIEHT AOMYCTHJI YUCIO OUIMOOK U Hehove-
TOB TIPEBOCXOJIAIIEE HOPMY, IPH KOTOPOIl MOKET OBITh BBICTABIIEHA OIEHKA «3», WIN €CIH
NPaBUJIBHO BBIOIHHUI MEHEE MOJIOBUHBI paOOTHI.

Kpurepun onenuBanus 1ad0paTopHbix pador.

«5» (OTAMYHO): BBITIOJIHEHBI BCE 3aaHUs 1a00paTOpHOI pabOThI, CTY/ICHT YETKO U 0e3
OLIMOOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (XOpOoI110): BHIMOIHEHBI BCE 3aJaHus J1a00paTOpHOI pabOThI; CTYAEHT OTBETUI Ha
BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUAHUSIMH.

«3» (YIOBIETBOPUTEILHO): BBITIOJIHEHBI BCE 3aJlaHUs JIA0OPATOPHOU pabOTHI ¢ 3aMe-
YaHUSAMH; CTYJIEHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMU.

«2» (HE 3aUTEHO): CTY/IEHT HE BBIMOIHIII WM BBIMOJIHUI HEMPAaBUIBHO 33aHUs J1a0o-
paTopHOii pabOThI; CTYIEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCH! C OIIMOKAMU UM HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.2 @oH OLIEHOYHBIX CPEICTB Il MPOBEACHHUs NMPOMEKYTOUHOM aTTecTalluu
Bormpocs! k 3agery
1. Texnocdepa u ee cocras.



no

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

3. 3arps3HuTEnb (KCEHOOMOTHK) OKpYKaromiei cpensl. [loHsTHE 0 MOBEICHUM 3arpsi3HUTE-
JIeil KaK O CJIOYKHBIX Mpolleccax B3auMOJACUCTBUS €ro C KOMIIOHEHTAMU CPE/Ibl.

4. CocrtaB u crpoerne arMochepsl. [ 1aBHbBIE H BTOPOCTEIICHHBIE KOMITIOHEHTHI, CBOOOTHBIE

panukaibl. Bpemst npeOpiBanus BelecTBa B arMocgepe.

Oco0eHHOCTH XMMHYECKHX TPOIIECCOB B aTMochepe.

PannoakTtuBHOE 3arps3HeHre aTMOC(EpPHI.

7. XapakrepucTuka crparocdepHoro o3zona. O0pa3oBaHHe U pa3pylIeHHE 030HA B CTPATO-
chepe: HYJIEBOW KHUCIOPOIHBIM, BOJOPOIHBIN, a30THBINA, XJIOPHBIM, OPOMHBIN ITUKIIBI.
«O30HO0Bas Ablpa» HaJ AHTAPKTHI0M.

8. IlpeBpaiienue npumeceii B Tporocdepe: cBOOOHbIC paJAUKAIIbI, OPTaHUYECKUE COCIUHE-
HUS1, OKCUJIBI CEPBI, a30Ta, YTIIepo/a.

9. Cworu. [lepokcuanerunautpat ([TIAH), nonunukinueckue apoMaTuyecKue yrieBoaopo-
ael (ITAY).

10. KucnorHble ocamku.

11. QucnepcHbie cucTembl B atMochepe.

12. «ITapHuKoBbIi dPheKTy.

13. CocraB rugpocdepsl. ['uaponornueckuii UK.

14. AHoMajpHBIE CBOMCTBA BOJEL.

15. CocraB npupoAHBIX BOJ.

16. CaoiicTBa NpuUPOIHBIX BOJ U UX KA4eCTBO: (PM3MUECKUE U XMMHUECKHE MMOKa3aTeIn Kade-
ctBa Bozbl. OkucigemMocts Bojbl. [loTpebdnenue kuciopoaa. A3poOHbIe U aHadpPOOHBIE
MPOLIECCHI B 3arpsi3HEHHON Boje. JKeCTKOCTh MPUPOAHBIX BO/I.

17. OcobGeHHOCTH XMMUYECKUX TPoLieccoB B ruapochepe. ['naponus comneit.

18. OcHOBHBIE XMMHUYECKHE U (UZNKO-XUMHUECKHE MpoLecchl B Tuapochepe. OKUCIUTENb-
HO-BOCCTaHOBUTEINIbHBIC peakiinu. CaMOOYHIIEHHE BOIOEMOB.

19. Ctounsie Boabl. XUMHUYECKHE METOBI 00PaOOTKU CTOYHBIX BO/I.

20. 3arps3HHUTENH BOJBI: METAJUIBI — PTYTh, KaIMHA, CBUHEI], OPTaHUYECKHUE COCTMHEHUS
(penomsl); xnopopranndeckue (IIXTIC, nuokcunsl); Gpochopopranndeckue CoOeTMHEHUS;
HE(Th; MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, CHHTETUYECKHIE MOIOIIIE CPE/ICTBA.

21. CoctaB u crpoenue autocdepsl. BeiBeTpuBanue.

22. TlouBel. XuMHYeCKHii U (a30BbBIi COCTAB MOYB.

23. Peonorudeckue xapakTepUCTUKU TTOYB.

24. OcHOBHBIE (PM3UKO-XUMHUECKUE MPOLIECCHI, MPOTEKAIOIINE B TIOYBAX.

25. XuMHuUecKoe 3arpsiz3HeHHe MouB: Tsokenble Mmerauibl, necturuasl (JAT), ynoOpenus,
HEPTH U HEPTETPOAYKTHI.

26. OCHOBHBIC 3arpS3HUTENH OKPYKAIOUIEeH cpeibl. MUrpanus aHTPOITOTEHHBIX 3arpsi3HEHUN
B IIPUPOJIHBIX Cpeax.

Ilepeyenb yacTu KOMIeTEeHINH, IPOBepsieMbIX OlleHOYHBIM cpeacTBom: OIIK-5, TTK-11,

[1K-12

ISl

KpuTtepun onieHKH 110 NPOMEeKYTOYHOM aTTecTanuy B oopMe 3a4éTa

OLeHKH «3aumenoy 3aciyXUBaeT CTYICHT, OOHApYUBIIUN 3HAHHE OCHOBHOTO IIPO-
rPaMMHOTO MaTepuana B 00bEMe, He0OXOIUMOM Ui JanbHeWiell yd€Obl U mpeacTosen
paboThl 1o Hpodeccuu, CIPaBISAIOMIUIACS ¢ BHIIOJHEHUEM 3aJlaHHH, PETyCMOTPEHHBIX IPO-
rpaMMOM, 3HAKOMBIN ¢ OCHOBHOM JIUTEPATYypOidl, peKOMEH1I0BaHHOM nporpammoi. Kak npaBu-
JI0, OLICHKA «3a4TE€HO» BBICTABIISETCS CTYJEHTAM, JIOIYCTUBLINM NOTPEIIHOCTH HETPUHIIUIIH-
aJIBHOTO XapaKTepa B OTBETE HA 3a4€TE U IIPH BBIITOJIHEHUY 3aaHN;

O1eHKa «He 3aumeno» BHICTABIACTCS CTYACHTY, OOHApY)XUBIIEMY MPOOEIbl B 3HAHU-
X OCHOBHOI'O NPOrpaMMHOI0 Marepuaia, JONyCTUBLIEMY NPUHIMINAIBHBIE OIIMOKHU B BbI-
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HOJTHEHUU NPEIYyCMOTPEHHBIX MporpaMMoi 3anaHuil. Kak mpaBuiio, olleHKa «HE 3a4TEHO»
CTaBHUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT MPOAOJDKUTH 00ydeHHE UM MPUCTYIHTD K Mpodec-
CHOHQJIBHOW JEATEIbHOCTH 110 OKOHYAHMM By3a 0€3 OMOJHUTENIBHBIX 3aHATUH IO COOTBET-
CTBYIOUIEN JUCLHIUIMHE.

O1eHOuHBIE CPEACTBA JUIsl MHBAJIMIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 3/10-
POBbSI BEIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIPpU HEOOXOAMMOCTH MHBAIMJAM U JIMLAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3]10-
POBbS IPEJOCTABIIAETCS TOMOJIHUTENIBHOE BPEMs AJIs IOATOTOBKU OTBETA HA 3a4eTe;

— TIpU TIPOBEJICHUH MPOLEYypPhI OLICHUBAHUS PE3yJIbTaTOB 00yYSHHUS WHBAIN/OB U JIMIL
C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS IIPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYE-
CKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAMBHUYaTbHBIMH OCOOCHHOCTSMU;

— IpU HEOOXOAMMOCTH Ul OOYYarOLIUXCs ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSAMU 3]10-
POBbsl M MHBAIMJOB IPOLEIypa OLICHUBAHUS PE3YIbTATOB OOYUYEHUS 10 TUCLMIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponentypa oueHMBaHMs pe3yabTaToOB 00yUEHHsI MHBAJIHMIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 370POBbsI 110 JUCUUIUIMHE (MOYJI0) MPEayCMaTpUBAET IPEIOCTaBICHUE
uHpopManuu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM WX 30POBbS M BOCIIPUSTHS UH-
dbopmaruu:

Jlist mur ¢ HapyIIeHUsIMU 3pEHUS:
— B I1e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,
— B (popMe 3JIEKTPOHHOI'0 IOKYMEHTA.
JIns AL ¢ HapyIeHUsAMHU CilyXa:
— B [IeYaTHOM opme,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
Jlist mur ¢ HapyIIeHUSIMH OIIOPHO-/IBUTATENILHOTO arlnapara:
— B 1e4atHo opme,
— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.
JlaHHBIN TlepedyeHb MOXKET OBbITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHIE€HTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON y4eOHOH JIUTEPaTypPhbl, HEOOXOAUMOIT
JJISE OCBOCHM S JUCHMILIMHBI (MOXLYJIS)

5.1 OcHoBHas JiuTEpaTypa:

1.  SpocnaBueB A.b. ®uznueckas xumus. — Mocksa: Hayunsrit mup, 2013. — 262 c.

2.  Kosanenko, A.B. Maremarndeckoe MOJCIUPOBaHHE (PU3NKO-XHMHUECKUX TIPOIECCOB B
cpene Comsol Multiphysics 5.2 [DnexTponHsIii pecype] : yued. mocobue / A.B. Kopanenko,
A.M. ¥Y3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Dnextpon. man. — Cankrt-IletepOypr :
Jlanp, 2017. — 228 c. — Pexum nocryma: https://e.lanbook.com/book/93695

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Tpudonor, Koncrantun lMiBanoBud. ®U3NKO-XUMHUYECKHUE MPOIIECCH B TEXHOChEpE
[Texcr] : yueOHuk 1 ctyaeHToB By30B / K. U. Tpudonos, B. A. JleBucuios. - M. :
NHOPA-M : ®OPVYM, 2007. - 239 c.

2. Crpombepr, ApmuH ['enpuxoBud. @uznueckas xumus [ TeKcT] : yueOHUK AJisl CTYJACHTOB
By30B / A. I'. Ctpom6Gepr, JI. I1. Cemuenko ; mox pea. A. I'. Ctpom6Gepra. - U3n. 4-e, ucrnp. -
M. : Beicmias mkona, 2001. - 527 c.

3. l'onpoBckas, Jluaus @enoroBHa. XUMUS OKpYKArOIIeH cpeasl [ TekcT] : yaeOHUK I CTY-
nentoB By30B / JI. @. ['onnoBckast. - 3-e uzn. - M. : Mup : BUHOM. JlaGopaTopus 3HaHuii,
2008. - 295 c.
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4. lypos, Bnagumup AsekceeBud. TepmoauHamMuueckas Teopusi pactBopoB [Tekct]: yueo-
Hoe niocobue / B. A. lypos, E. I1. Arees. - U3n. 3-e. - M.: URSS: JINBPOKOM, 2010.-245 c.
5. BaiipamoB, Bagum MuxaiinoBud. OCHOBbI XUMHUECKON KMHETUKHU U KaTanu3a [ Tekcr] :
yueOHOe TocoOue Il CTyIeHTOB XuM. ¢dak. yH-ToB / B. M. baiipamos ; mox pen. B. B. Jlynu-
Ha. - M. : Akagemus, 2003. - 252 c.

6. Jleiikun, F0.A. ®U3NKO-XUMHUYECKHE OCHOBBI CHHTE3a TIOJTMMEPHBIX COPOCHTOB [ DJIeK-
TPOHHBIN pecypc] : yueOHoe mocodue / FO.A. Jlelikun. — DnekTpoH. gaH. — Mockaa : M3na-
tenbeTBO "'Jlaboparopust 3Hanuit", 2015. — 416 c. — Pexum nocryna:
https://e.lanbook.com/book/70769

LN~ WNE

5.3. [lepuoauveckue U31aHusA:
KypHan Gpusndeckort XuMuu.
KypHan npukiagHON# XUMUU.
buorexHnocdepa.
be3zonacHocTh B TexHOChEpE.
CubupcKuit 5KOIOTHYECKHIA KYypHAI.
DKOJIOTUYECKUE BETOMOCTH.
OKOJIOrMYeCKUil BECTHUK Hay4HbIX LeHTpoB YOC.
Oxonornueckuil BectHuk CeBepHoro KaBkasa

6. Ilepeuyenb pecypcoB MH(OPMALNMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MUH-

TEPHET», B TOM YHUC/I€C COBPEMECHHbLIC HpO(l)eCCHOHaJIBHI)Ie 0a3bl JAHHBbIX U ]/IH(l)OpMaIII/I-
OHHBIC CIIPABOYHBIC CUCTEMBI, HEOﬁXOIlI/IMbIe AJIA OCBOCHUA JUCHUIIJINHBI (MOIlyJIﬂ).

1.
2.
3.

B
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11.
12.

13.
14.

15.
16.

CnpaBouHo-nipaBoBas cucrema «KoncynpranT [Inrocy» http://www.consultant.ru

[TopTan oTkpbITHIX HTaHHBIX Poccuiickont deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHuUCTEpCTBA Tpyla M COLNMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

ba3za nannbix Hay4noii anextponnsiii 6udmmorexku eLIBRARY.RU https://elibrary.ru/
baza nmannbpix Bceepoccuiickoro HHCTUTYTa HaydyHOM M TEXHHUYECKOH HH(popmanuu
(BUHUTU) PAH http://wwwz2.viniti.ru/

ba3bl naHHBIX B cdepe MHTENIeKTYallbHOM COOCTBEHHOCTH, BKIIIOYAs MAaTEHTHbIE Oa3bl
TaHHBIX WWW.Iusnano.com

ba3bl TaHHBIX M aHATIUTHYECKUE MyOJIMKAaLUU «YHHUBEpPCUTETCKass MH(OpMAallMOHHAS CH-
crema POCCHS» https://uisrussia.msu.ru/

®denepanbHas rocyaapcTBeHHas HHpopMaronHas cuctema «HannonanbHast 3J€KTpOHHAS
6ubnuoreka» https://H30.pd

baza nanubIx npodeccnoHanbHbIX CTaHAAPTOB MUHKCTEPCTBA TPYy/Ja U COLUAIBHON 3allu-
o1 PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

. basnl JaHHBIX MunucrepcTBa 3KOHOMHUYECKOTO pa3BUTHSA PO

http://www.economy.gov.ru

Ennnas 6a3a rocros P® - http://gostexpert.ru/

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

Nudopmarnmonno-npaBoBast cucteMa «I apant» [DnekTpoHHbIH pecypc] — Pexxum gocty-
ma: http://garant.ru/

DekTpoHHO-0MOHOTeuHas cuctema «KoucyapTanT crymentay Www.studmedlib.ru
Scopus - MynbTHANCIUILITHHAPHAS pedepaTrBHas 0a3a qaHHBIX hitps://www.scopus.com/
Konmneknuss  xypHamoB  m3gatenbctBa  Elsevier Ha  moprame  ScienceDirect
https://www.sciencedirect.com/
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http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
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/

17. Poccuiickas meMmOpaHHas ceTh Russian membrane network www.rusmembrane.net

18. Dnekrponnbie yueOHUKM Kadeapsl MemOpanHoi Texnomoruu Poccuiickoro XuMuko-
TexHonornueckoro YHuBepcurera HUM. J.N. MeHneneena,
http://membrane.msk.ru/index.php?pagelD=77

19. Exmnnoe 0KHO gocTyna K 00pa3oBaTesibHBIM pecypcam
http://window.edu.ru/library?p_rubr=2.2.74.8

20. Oxpana atmocgepHoro Bo3ayxa http://www.air-protection.ru/

21. HenpaBuTenbCTBEHHBIH sKon0ornueckuii pona numenun B.U. Bepuaackoro
http://www.vernadsky.ru/

22. Nndopmanus B UaTepHer, cBsazannas ¢ umenem 1.1 Menneneesa Mendeleev Online.

7. MeToauueckue yKa3aHusl i O0Y4YAIOIIUXCH MO OCBOEHUIO JUCIHHUIIMHBI
(MmonxyJis)

VYcnemHoe OCBOGHHE IUCUUIUIMHBI IPENIoJiaracT akTUBHOE, TBOPYECKOE YdacTHe
CTYyJEHTA MyTeM IJIAHOMEPHOM, TOBCEITHEBHOM pabOTHI.

Texyuuil KOHTPOJIb 3HAHUN OCYILLECTBIISIETCS. HA Ka)/10M JIEKIIMOHHOM U JiabopaTop-
HOM 3aHsATHH. ITOoroBas ¢popma KOHTPOIS — 3a4eT

O01mme pekoMeHIAUM

W3ydyeHne AUCHUILIUHBI ClIeyeT HAYMHATh ¢ IPOpabOTKU paboyeil mporpaMMel, 0Co-
0o0e BHUMaHue, yAessis UM U 3aJ1a4aM, CTPYKTYpE U COAEpKaHUIO Kypca.

W3ydyeHrne AUCHMIUIMHBI CJIEIyeT HayuHATh C MpopaboTKu pabdouell MmporpamMmsl,
0coboe BHUMaHue, yAesis HeNsIM U 3a/ladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

I'maBHOM (opMoil OOyueHHUs CTYIEHTOB SBJISIETCS CaMOCTOSITENIbHas pabora Haj
yueOHbIM MaTepuasioM. [Iporiecc n3yueHust JUCIUIUIMHBI COCTOUT U3 CIEAYIOIUX ITAloB!

1. IlpopaboTka TEOPETHUYECKOTO MaTepuajia MO PEKOMEHIOBAHHBIM Y4YEOHHKAM U
KOHCIIEKTaM JIEKIU, TPEI0CTaBIECHHBIX MPENOAABATENEM B JIEKTPOHHOM BUJIE.

2. BoinonHeHne caMOCTOATEIbHBIX padoT.

3. Cpaum 3ayera B YCTHOM WIM TNHUCBMEHHOHM ¢opme (110 YCMOTPEHHIO
npernojaBaTess).

CamocTosTenbHbIe PabOThl BBIMOJHAIOTCS KaXAbIM CTYJIEHTOM Ha OTJENbHBIX
muctkax. He nomyckaercss MCHoib30BaHUE JIOOBIX CpPEACTB KOMMYHUKAIMU (HOYTOYKH,
MOOHJIbHBIC TeNC()OHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranu3zanus caMoCTOSITEIbHON pabOThI CTY/IEHTOB MTPEIIOIaraer:

- 00s13aTeNIbHOE BBINOJIHEHNE Pa3pa0OTaHHbIX NIPENoAaBaTeseM UHANBUIYaIbHbIX 3aJaHul;
- KOHCYJbTallUM MPEnoaaBaTes;

- paboTa c JONOIHUTEILHON JTUTepaTypOK;

- BBIMIOJIHEHUE TEKYIINX JOMAITHUX PaboT.

C 1enpro KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YYE€HHIO HOBOM T€MbI BHaUaje Kax-
JOM TPAKTUYECKOTO 3aHATHUS TPENojaBaTesieM MPOBOAWTCS WHIUBUAYATbHBIA WK (DPOH-
TaJIbHBIM YCTHBIM OMPOC MO BBIITOJIHEHHBIM 33JJaHUSIM TTpeAbIayel TeMbl. Kputepun oneHku:
— MPaBWIBHOCTb OTBETAa MO COAEPNKAHUIO 3aJlaHusl (YUYUTHIBAETCS KOJIMYECTBO U XapaKTep
OIIMOOK MpHU OTBETE);

— TMOJHOTa W TIyOWHA OTBeTa (YYUTHIBAETCA KOJIUYECTBO YCBOEHHBIX (DAKTOB, MOHSITHNA U
T.1L.);

— CO3HATEIHHOCTH OTBETA (YUUTHIBAETCS TOHUMAaHUE U3J1araeéMoro Marepuana);

— JIOTMKA W3JIOKEHUs Marepuana (y4UTHIBAETCSI YMEHHUE  CTPOUTH  ILIEJIOCTHBIM,
MOCJIeIOBATEIBHBIN paccKka3, TPaMOTHO TOJB30BaThCs CIEIUATBLHON TEPMUHOJIOTHEN);

— palMOHAIBHOCTh HCIOJb30BAHHBIX TPUEMOB M CIHOCOOOB pELICHUS IOCTABICHHOM
yaeOHOM 3amaun  (YyYUTBHIBAETCS YMEHHE UCIIONIb30BaTh HaubOoee TMPOTPECCUBHBIE W
3¢ (heKTUBHBIE CTIOCOOBI TOCTHKEHUS 11eJIH );
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— CBOEBPEMEHHOCTH U 3(P(PEKTUBHOCTh UCIOIB30BAHUS HATJISAHBIX TOCOOUN U TEXHUYECKUX
CPEICTB INpU OTBETE (YUYUTHIBAETCSI I'PAaMOTHO M C IIOJB30M INPUMEHATh HAIISHOCTH U
JIEMOHCTPALIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— HCHOJIB30BAHUE JIOTIOJIHUTEILHOTO MaTepuaa (00s3aTenbHOe YCIOBHE);

— PpalMOHAIBHOCTh MCIOJIb30BAaHUS BPEMEHHM, OTBEJIEHHOIO Ha 3ajaHue (He omoOpsercs
3aTAHYTOCTb BBINIOJIHEHMS 3aJjaHMsI, YCTHOIO OTBETA BO BPEMEHH, C y4E€TOM MHJUBUYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIl OTBET CTyAEHTa JIOJDKEH HPEICTaBIATh cOOOM CBS3aHHOE, JOIMYECKH
MOCJIEIOBATEIbHOE COOOIEHNEe Ha 33JaHHYI0 TEMY, IOKa3blBaTh €r0 YMEHHE NPUMEHSTH
OIpeZe/IeHNs, IPAaBUjIa B KOHKPETHBIX CIIy4dasX.

PadoTa ¢ KOHCIIEKTOM JIeKIHI

IIpocMOTpuTE KOHCIEKT Cpa3y IOCJE 3aHATUN, OTMETbTE MaTepHall KOHCIIEKTa JIEK-
LIN{, KOTOPBIA BBI3BIBAET 3aTPYIHEHMs I TOHUMaHuA. [loneiTaiitech HAMTU OTBETHI Ha 3a-
TPYAHUTEIBHBIE BONPOCHI, UCIIOJIB3Ysl PEKOMEHAYEMYIO JUTEpaTypy. Eciau caMocTosTenbHO
HE YAaJIoCh pa300paThCs B Marepuaie, chopMyIupyiTe BOIPOCH B OOPATUTECh 332 TOMOIIBIO
K IIPEI0IaBaTell0 Ha KOHCYJIbTAUK WK OJvpKalIIen JIeKInu.

PerynspHo otBoauTe BpeMs UId MOBTOPEHUS NPONAEHHOIO MaTepuana, MpoBepsis
CBOM 3HaHMS, YMEHMS U HaBBIKU 10 KOHTPOJIbHBIM BOIIPOCAM.

BoinoJsiHeHue J1abopaTOpHBIX padoT

Ha 3anstun nonyuure y npenojaBaress rpauk BBIIOIHEHUS J1aOOPaTOPHBIX padoT.
O63aBeauTeCh BCEM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

Ilepen nocemenreM 1adb0paTOpUK U3yUUTE TEOPHUIO BOIIPOCA, MPEAIOIAraeMoro K 1c-
CJIEZIOBAaHUIO, O3HAKOMBTECH C PYKOBOJICTBOM IO COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE
IPOTOKOJI IPOBEIEHUS paboThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJIMIL JUIsl 3al0JHEHUS] SKCTIEPUMEHTAIbHBIMUA JAaHHBIMU;

— pacyeTHble (GOPMYIIbI.

OdopmiieHre 0T4ETOB TOJIKHO MPOBOJIUTHCS MOCIE OKOHYAHUS pabOoThl B ayTUTOPUH.
JI71s1 TOATOTOBKY K 3alllUTe OTYEeTa CJENyeT MPOaHAIU3UPOBATh PE3YJIbTaThl, COMOCTABUTh MX
C M3BECTHBIMU TEOPETHUYECKUMHM MOJOKEHUSIMHU WIM CIPABOUYHBIMU JTAHHBIMH, O0OOIIUTH pe-
3y/lbTaThl UCCIEAOBAHUIN B BUJIE BHIBOJOB IO padbOTeE, MOATOTOBUTH OTBETHI HA BOIIPOCHI.

8. Ilepeuenb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPH OCYIIECTBJIe-
HHH 00pa30BaTEJHHOI0 MPOLecca Mo AUCHUILIHHE (MOAYJI10) (IPH HEOOXO0AUMOCTH)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
1. Ucnionp30BanMe crai-pe3eHTalui TPy NPOBEICHNHN JEKIIMOHHBIX 3aHATHH.
2. OpraHuzanusi B3aUMOACWUCTBUS C OOYYArOIIMMUCS IOCPEICTBOM HJIEKTPOHHON IOYTHI
(mpoBepka JOMAIIHUX 3a/laHui M KOHCYJIbTHPOBAHHUE MTOCPEACTBOM AJIEKTPOHHOMN MOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JIMLIEH3HOHHOT0 IPOrPAMMHOI0 00eceYeHusl.
1. Microsoft Windows;
2. Tlporpammusiii maket Microsoft Office;
3. IIporpammHoe obecriedeHue 1ist CTabOBUISAIINX.

9. MarepuajibHO-TeXHUYeckasi 6a3a, HeoOXoaMMasi VI OCYLIeCTBJIeHUsI 00pa3o-
BaTEJbHOI0 Mpolecca o AUCUUIJINHE (MOIYJII0)

Ne Bug pabor

JIs) 1 OCHAIIEHHOCTh
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JleknMoHHBIE  3aHdg-

THA

Y4yeOHasi ayauTOpHs IUIsl MPOBENCHUS 3aHSATUI JICKIIMOHHOTO
TUIIA, OCHAIIICHHAS] KOMIUICKTOM y4eOHOUW MeOenu, TOCKOH Me-
JIOBOM, JIOCKOM-IKpAaHOM YHHBEPCAIbHOW, TMOJBECHBIM IMPOCK-
TOPOM, HOYTOYKOM M COOTBETCTBYIOLIUM MPOrpPaMMHBIM o0ec-
MEYCHHUEM JUIS IEMOHCTPALIUU IPE3CHTAIINH.

(ayn. 416¢, r. Kpacaonap, yin. CraBponosbckas, 149)

JlaGopatopHbie
00THI

pa-

VYyebnas nabopatopus KOJUIOUAHOW XUMUH, YKOMIUIEKTOBaHHAs
CHEIHATM3UPOBAHHON MEOEIbIO, BBITSHDKHON CHCTEMOW BEHTHUIIS-
LMW, MEJIOBOI JOCKOHM, CpeICcTBaMH MOKapHOW O€30MacHOCTH U
OKa3aHUs TIEPBOM MEIUIIMHCKON MMOMOIIH, JTaOOPaTOpHBIM 000-
PYZIOBAaHHUEM:

Ckanupyrommii criektpodoromerp Leki SS2109UV; Cnexrpo-
dorometp Leki SS2107; Mukpockon ontuueckuid Altami; Kon-
nykroMetp «Qxcnept-002»; Becwl ananutnueckue «Adventures
Pro»; Typounumerp Hanna; Buckosumerp Brookfield; Bucko-
sumetp KanmusipHeiid BIDK-2; Becsl maboparopusie; Beck Top-
cuonHbIe; Memranka ¢ mogorpeBoM «lka C-MAB HS7»; Illeiikep
naboparopubiii LS110; pH-merp Hanna Hi221; Mynetumerp;
M cToYHMK MUTAaHKS TTOCTOSTHHOTO TOKA CTa0MIM3UPOBaHHBIN B5-
49; Kongykrometp nopratuBHblii Hanna HI 9033; Hacoc nepu-
CTAIBTUYECKUN MHOTOKaHaIbHBIM; Hacoc mepucranbTuyecKuii
onHokananbHbIi LS 301; Mynerutect UIIT1-101-1; TIK.
(ayn.328c, r. Kpacnogap, yn. CtaBponosbckas, 149).

I'pynnoseie
(MHOMBUyabHBIE)
KOHCYJIbTalluUU

Y4ueOHasi ayauTOpHs IUIsl MPOBENEHUS 3aHATHUH JIEKIMOHHOTO
TUIIA, OCHAIIEHHAsl KOMIUIEKTOM y4yeOHON Mebenu, JOCKoi Me-
JIOBOM, JOCKOW-IKPAHOM YHHMBEPCAJIbHOMW, IOJBECHBIM IIPOEK-
TOPOM, HOYTOYKOM M COOTBETCTBYIOLIUM MPOrpaMMHBIM o0ec-
MEYCHHUEM JUIS IEMOHCTPALINN TIPE3CHTALINH.

(aya. 328c, 416¢, r. KpacHonap, yi. CtaBponosibckas, 149)

Texkymuii KOHTpPOJIb,
MIPOMEXYTOUYHAsT  aT-
TecTanus

VY4eOHast ayauTOpHs IUIsI MPOBENCHUS 3aHATHH JIEKIMOHHOTO
TUIIA, OCHAIIEHHAsl KOMIUIEKTOM y4yeOHON Mebenu, JOCKOH Me-
JIOBOM, JOCKOW-3KPAHOM YHHMBEPCAJIbHOMW, IOJBECHBIM IIPOCK-
TOPOM, HOYTOYKOM M COOTBETCTBYIOLUM MPOrpaMMHBIM o0ec-
MEYCHHUEM JIS IEMOHCTPALUN TIPE3CHTALNH.

(ayx. 328c, 416¢, r. KpacHonap, yn. CtaBponosbckas, 149)

CamMmocrogdTennHas
paboTta

[ToMemenust 11 caMOCTOATENHHON PabOTHl CTYAEHTOB, OCHA-
IIEHHBbIE YueOHOH MeOenbi0 U KOMIBIOTEPHON TEXHUKOU C BO3-
MOXHOCTBIO TIOAKIIOUeHHs K cetn "MHTepHET" M oOecneueHu-
eM JOCTyTa B AIEKTPOHHYIO nH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

(ayx. 329c, 401c, r. Kpacaozap, yi. CtaBponoibckas, 149)
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