MuHucTEpCTBO 00pa3oBaHus U HAYKH Poccuiickoit denepanuu
derepaabHOE FOCYIaPCTBEHHOE OI0KETHOE 06pa3zoBaTe/IbHOE YUPEIKIACHUE
BBICILIErO 00pa30BaHMs
«KyGaHCKuii rocy1apcTBEHHBIH YHHUBEPCUTET»

@aKyJIbTeT XUMHUH U BBICOKHX TEXHOJIOTUH

2017%.

PABOYASI TIPOTPAMMA AUCUHUTITINHbI

b1.B./1B.07.01 PACUET " NPOEKTUPOBAHUE CUCTEM
OBECIEYEHUS BE3OITACHOCTH

HarpaBiieHHe TTOATOTOBKH — 20.04.01 TexnocdepHas 6€30MaCHOCTb

HanpagsenHocTs (npoduib) — be30nacHoCTs TEXHOJIOTHHYECKUX IIPOLIECCOB U
MPOU3BOJCTB

HporpaMMa MOJATOTOBKH - akKaJaeMu4decKas

®dopma oOydeHHus - OUHast

KBanupukauus (CTerneHb) BbIMYCKHUKA - MarucTp

Kpacuonap 2017



PaGouast mporpamMma aucHMIUIMHEL «PacyeT u npoexTHpoBaHUe CUCTeM obecrie-
yeHHs! 6e30MacHOCTH» COCTaBlIeHa B COOTBETCTBUU ¢ (DenepanbHbIM rocyaap-
CTBEHHBIM 00pa3zoBaTesbHBIM CTaHAapTOM Bbiciiero odpasosanus (PI'OC BO),
no HanpasneHuto noArorosku 20.04.01 TexHochepHas Ge3omnacHOCTh

[Iporpammy coctaBui(u):

noleHT Kadeapbl GU3NUecKor XUMUH, )%,
KaHJ. XUM. HayK, MapeeB C.A.

PaGouas mporpamma JUCLUILTHHBI «PacdeT U MpoeKTHpOBaHHe CUCTEM obecrie-
qeHUs: 0e30I1acHOCTHY 00CYyKIeHa U yTBep)KeHa Ha 3aceJaHuu Kadeapbl Gusu-
4yecKol XuMuu rmpotokos Ne 22 ot «26» utons 2017r.

JOKT.XUM.HayK, mpogeccop, 3adonoukuit B.M.

3apeyrouuii kadenpoi Gundeckoi XuMun ﬁﬂ"’( /
Y

PaGouas nmporpamma aucuUIUIHHLI «PacyeT U nmpoekTrpoBaHue cucteM obecrie-
4yeHus: 0e30macHOCTH» 00CyXAeHa U yTBepKAeHa Ha 3aceqaHuu Kadeaps! (Bbl-
IycKarollei) ob1ei, HeopraHuueckol XUMUU U HHGOPMaLIMOHHO-
BBIYUCIIUTEIbHBIX TEXHOIOTHH B XUMUH

npoTokoa Ne 7 oT «22» urons 20171

3aBenyrowmuii kadeapoit (BbImyckaroliei) ooieit, HeOpraHUuYeCKOo XUMUH U
UH(POPMAIIHOHHO-BBIYUCIUTENLHBIX TEXHOIOTHH B XUMHUH
T
JIOKT.XMM.HayK, rpocgeccop. bykos H.H. @
# o

YTBepkaeHa Ha 3acelaHu| yueOHO-MEeTOANYECKONH KOMUCCHH (paKyIbTeTa XHu-
MMM U BBICOKMX TeXHOJIOTHH rpotokos Ne 5 ot «27» utons 2017r.

ITpencenarens YMK daxynsrera Croposxenko T.IT. .

PenensenTsr:

c/%/ H.A. MenbHuk, 3amecturens pykoBogutenass OtpacieBoro
y4eOHO-METOIMYECKOT0 LIEHTpa OXpaHbl Tpyaa pabOTHUKOB ar-
poripoMbiiuieHHOro kKomruiekca KpacHonapcekoro kpas KPHUA
JATTIO ®I'BOY BO Kybanckuit 'AY, kana. Xum. HayK

—ML.E. Coxkonos, Pykosoautens HOL[ "JACCH"-LIKIT ®I'bOY
BO «Ky6I'Y», kana. xum. HayK



1. llean u 3a7a491 0CBOEHUS AUCIHUTNLIMHBI

1.1 Heab aucuunJaMHbI

Henwsro mucrummuasl 51.B.JIB.07.01 «Pacuet u mpoekTupoBaHHE CHUCTEM olecriede-
HUsl 0€30MACHOCTHY SIBIISIETCS TTOJyUYEHUE CTYCHTAMH TEOPETUYECKUX 3HAHUHN B 00JIACTH BBI-
MOJIHEHUS CJIOXKHBIX HMH)KEHEPHO-TEXHUYECKUX pa3pabOTOK B COOTBETCTBUH C JICHCTBYIOIIU-
MU 3aKOHOJATeIbHBIMH M HOPMATHBHBIMU JOKYMEHTAMH 110 OXPAaHE OKPYXKAIOIMICH Cpeibl, a
TaK)Ke YCTPOMCTBA M MPHUHIIMIIA JICHCTBHUS aIllapaToB JIJIs OCYIICCTBIICHHUS 3alllUThI aTMoche-
pBI ¥ THAPOCGEPBI, a TAKXKE UX pacuéTa.

1.2 3agauyu AUCHUILINHEI

1) n3ydyeHre MEeTOA0JOTHUECKHUX TI0IX0/I0B M OCHOBHBIX MPUHIIMIIOB PAacuyeTOB M IPO-
E€KTUPOBAHUS CUCTEM OOecreueHrs: Oe30IMacCHOCTH, OCHOB MPOCKTUPOBAHUSI COOPYKEHUH ISt
OUYMCTKHU BO3/TyXa, CTOUYHBIX BOJ, EPepadOTKHU TEXHOTCHHBIX OTXO/I0B;

2) OCBOCHUE MPUMEHEHHS OCHOBHBIX MPHUHIIUIIOB CO3JAHUS CUCTEM 3KOJOTHMYECKOU
0e301acHOCTH B MPOPECCUOHAIBHON ACSATEIBPHOCTH, BBIMOJHEHUS PACcUYe€TOB OCHOBHBIX TEX-
HOJIOTUYECKUX IMapaMEeTPOB CHCTEM OOECIEYCHHUS IKOJIOTHYECKON 0e30MacHOCTH TEXHOTCH-
HBIX 00BEKTOB;

3) monydeHUe HABBIKOB HUCIIOJIL30BAHMS METOAOB ()YHIAMEHTAIBHBIX U MPUKIIAIHBIX
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH B MPO(ecCHOHATBLHOM 1eATEeTbHOCTH.

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

Juctummmaa b1.B.JIB.07.01 «Pacder u mpoekTupoBaHHE CUCTEM oOecriedeHus: 0e3-
OIACHOCTH» OTHOCUTCS K JUCIUIUIMHAMU 110 BHIOOPY BapuaTUBHOM yactu bioka 1 yyeOHoro
riaHa HampasieHus noarotoBku 20.04.01 TexnocdepHas 6e30MacHOCTb, HANPaBICHHOCTb
(mpodmiip) «be30macHOCTh TEXHOJOTUYECKUX MTPOLECCOB U TPOU3BOJICTB.

N3y4yeHne QUCHMIUIMHBI IPOXOAUT OJHOBPEMEHHO C M3YYEHHMEM TaKHUX AMCLMILINH,
KaK «AKTyaJIbHbIE 33/1a4uu TeXHOCpepHOI Oe3omacHocTu» U «lIporeccsl U anmapaTsl COBpe-
MEHHBIX CPEJICTB 3aLUThI YEJIOBEKA U OKpYsKarolel cpenpl». Jucuuninuna «PacyeT u npoek-
TUPOBAHUE CUCTEM OOecreueHus: 0€30aCHOCTUY SBJSIETCS MPEAIIECTBYIOLIEH TPU U3YyUEHUH
JUCHUIUIMH: «MaTeMaTuyeckoe MOIeIMPOBAaHNE IIPOIIECCOB MEPEHOCa B TEXHOC(EpPe U B IKO-
3alIUTHBIX CHCTEMAaX», «Y CTOMUNBOCTh OOBEKTOB TEXHOCHEPHD».

1.4 IlepeyeHnb MJIAaHNPYeMbIX pe3yJIbTATOB 00yYeHHMs MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IVIAHMPYEMBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHON NMPOrpam-
MBI

N3yuenne naHHOM yueOHOM MUCHMIUIMHBI HampaBieHO Ha (GopMupoBaHHE y 00ydaro-

mMxcs  OOUIEKYJIbTYPHBIX/00HIenpodecCHOHATbHBIX/TPOGECCHOHATBHBIX  KOMITETEHIIUI

(OK/OIIK/IK): OK-5, OIIK-5, TIK-9, ITK-13.

No Wunekc | Conepxkanue koM- | B pe3ynprate u3yueHus yaeOHON AUCHUIIIMHBI 00Y-

. | KOMIe- | IeTeHIHH (nmm eé Yaromuecs JOJKHBI

" | TeHmMM 4acTu) 3HATh YMeETh BJIaJeTh

1 OK-5 CIIOCOOHOCTBIO K | COBpeMEHHbIE MIPOTHO3UPO- METOJIMKAMHU
aHaJM3y U CUHTE3Y, | MOAXOJbI K | BaTb  M3MEHE- | pacyera U Ipo-
KPUTHYECKOMY OUHCTKE  Ta30- | HUS COCTOSIHUS | EKTUPOBAHUS
MBILIUIEHUIO, 0000- | BBIX M BOJIHBIX | TEXHOJOTHYE- | CUCTEM  o0ec-
IIEHUIO0, TIPUHATHIO | CMECEH. OCHOB- | CKUX OOBCKTOB | MEUCHHs]  0e3-
U apryMEHTUPOBaH- | Hble HaIpaBJe- OIIACHOCTH
HOMY OTCTaMBAaHUIO | HUSI ~ PA3BUTHA
peLieHuin CYILIECTBYIOIINX

OUUCTHBIX  CH-




No Wunekc | Conepxanue koM- | B pesynbrare usydeHus yuyeOHOM JUCHUIUIMHBL 00Y-
g, | KOMIe- | TeTeHIma (nmm eé YAIOIIUECS JOIDKHBI
| TeHIUH YaCcTH) 3HAThH yMeThb BJIa/1eTh
CTeM
2 OIIK-5 | cnocoOHOCTBIO MO- | OCHOBHBIE MaTemaruye- UCIIOJIb30BaHU-
JIeTUpoBaTh, YOPO- | MPUHIMIIBI MO- | CKH (OpPMYNH- | €M H3BECTHBIX
1arh, a/IeKBaTHO | JAETUPOBAHUS, poBaTh pe3ylb- | pelleHUud B HO-
NPEJCTaBIATh, CPaB- | YIPOIIEHUS, Ka- | TaTbl, UX aJleK- | BOM MpPHIIOXKe-
HUBaTh, MHCIIOJB30- | YECTBEHHOM BaTHO  TMIpell- | HUM, CpaBHe-
BaTh HM3BECTHBIC pe- | OLEHKU KOJIMYe- | CTaBIISATh HUEM JJAaHHBIX
IIeHWsT B HOBOM | CTBEHHBIX JIaH-
NPUIIOKECHNUHU, Kade- | HBIX
CTBEHHO OIICHUBATh
KOJINYECTBEHHBIE pe-
3yNbTaThl, UX MaTe-
MaTHYeCKH  (popmy-
JUPOBATH
3 ITK-9 CIIOCOOHOCTBIO  CO- | cymiecTByomue | Gopmymnupo- COBPEMEHHBIMH
3/1aBaTh MOJEIH HO- | MOJIEJIbHbBIC BaTh 1ocTa- | METoJJaMH pac-
BBIX CHCTEM 3allUTHI | IPEACTABICHHUST | HOBKY 3a/Ja4M | 4yeTa, MPHUKIAM-
YeloBeKa U CPEJAbl | CUCTEM 3alllUTHI | 0 pa3pabOTKe | HBIM po-
oOuTaHus cpeapl OOMTaHUS | HOBBIX CPEACTB | IPAaMMHBIM
YeJoBeKa 3aLIUTHI u | obecrieueHueM
npenaaraTh B 00J1aCTH TIpO-
3¢ (deKTUBHBIE | EKTUPOBAHUS
pereHus TEXHUYIECKUX
CHCTEM 3alllu-
ThI Cpeabl 0Ou-
TaHWsI 4YeJoBe-
Ka
4 I1K-13 | cnocoOHOCTBIO TpU- | TUIIBI 3arpsi3HA- | MOAOMpaTh He- | METOJlaMHU aHa-
MEHSTh METOMBI | IOIIKUX BEIIECTB | 00XOIUMBIE 32 M OLEHKH
aHaJM3a W OLEHKU | U METO/bI OIpe- | TEXHOJOIMYe- | OMACHOCTH 3a-
HA/IOKHOCTH W TEX- | JeJICHHs UX B Ta- | CKHE  CXEMBbI | TPSI3HEHUs
HOTEHHOTO pUCKa 30MBUIEBBIX BBI- | OYUCTKH W 3a- | cpellbl  O0UTa-
Opocax, TEXHO- | IIUTBl  CPEAbl | HUS
TeHHBIX U CTOY- | OOMTaHUA
HBIX BOJAX

2. CTpyKTypa M coaep:KaHue TUCHUILINHBI

2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

Ob6mas TpynoE€MKOCTh TUCIUILIUHEI cocTaBiseT 3 3ad.en. (108 gaco), ux pacmnpene-
JIEHUE TI0 BUAaM paloT mpeacTaBiaeHo B Tabmute (01 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
JacoB (dacern)
1
KonTakTHasi pabora, B TOM 4ucJe:
AyIUTOpHBIE 3aHATHS (BCEro): 34 34
3aHATHS TEKIIMOHHOTO THIIA 8 8 - - -




JlaboparopHble 3aHATHS - - - - -
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, IPaKTHYE- 2 2 i i i
CKHE 3aHSTHS)
HNuas koHTaKTHas padora:
KoHnTtposb camocTositenbHOM padoTsl (KCP) - -
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJIe:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHaia 20 20 - - -
BrinonHenue WHAMBUYyaTbHBIX 3aJaH (TIOITOTOBKA 10 10 i i i
COOOIIECHUH, TPEe3EHTAIUI )
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 17 17 - - -
KounTtpoJs:
IToaroroBka K sK3aMeHy 26,7 26,7
OO0masi Tpya10eMKOCTh yac. 108 108 - - -
B TOM YHC/Ie KOHTaKTHAA | 4 43 |343
pabora
3a4. En 3 3

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacnpenencnue BU0OB y4eOHOU pabOThI M X TPYIOEMKOCTH TI0 pa3zieiaM JUCIUILII-
Hbl. Paznenst qucuumnimel, udydaemele B 1 cemectpe (012 cmyoenmos OPO)

No KonngecTBo yacon
pa3);e- HauMeHOBaHME pa3/esioB Ayautophas BreaynTopHas
1 Bcero Pabotra pabota
JI 113 JIP CPC
1 2 3 4 5 6 7

Crtpareruss ¥ TakKTHKa CHCTEM

1. |oGecneuenus 6e3omacHocTH cpeabl| 16 2 4 - 10
oOWTaHUS YeTOBeKa.
Cucremsl obecrieuenust Oe3ormac-

o  [HOCTH ra3omblIEBOTO COCTaBA aT- 20 9 8 ) 10
Moc(hepHOTO BO3IyXa Cpebl 00H-
TaHUS YeJOBeKa

3 du3ndecKrue METOIbI OUYMCTKH 18 ’ 6 ) 10
CTOYHBIX M TEXHHYECKHUX BOJ[

" XUMUYIECKUE METOIBI OUYUCTKH 27 ’ g ) 17
CTOYHBIX M TEXHHYECKHUX BOJI
Hmoeo no oucyunnune: 81 8 26 - 47

[Tpumeuanue: JI — nexkuuu, [13 — npaktudyeckue 3anatus / cemunapsl, JIP — nabopaTtopHbie

saasTus, CPC — camocrositenpHas paboTa CTyieHTa

2.3 Coneprxanue pa3aeaoB AUCHUNIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA

Haumenosanune dopma TeKyIero
Ne Copepxanue paszaena P
paznena KOHTPOJIS
1 2 3 4




Crtparerus u Tak-
THKa CUCTEM o0ec-
reveHus oesormac-
HOCTH CpeJibl 00u-
TaHUs YeI0BEKa.

Crpaterus U TaKTHKa 3alIUTHI CPebl 00U-
tanus. Kimaccudukanust OCHOBHBIX HCTOY-
HUKOB 3arpsi3HEHUI 1 METO10B iepepaboT-
KW Ta3000pa3HbIX, JKUJAKUX U TBEPABIX MPO-
MBIIIJICHHBIX OTX00B. be3oTxoHbIe U Ma-
JOOTXOJHBIE TEXHOJIOTUH B TEXHOC]EpeE.
Hamnpasnenus u nenu. [puanunsr GyHKIm-
OHHMpPOBaHWMS. BUIbI MPOU3BOICTBEHHBIX
npoueccoB. [IpuHIMIBI OpraHu3anuu uc-
M0JI30BAaHUS BOIBI B TeXHOCPepe. OTpaciu
MIPOMBIIIIJIEHHOCTH, CTOYHBIE BOJbI KOTOPBIX
coJiepkaT HauOoJIblIee KOJIMYECTBO IIpUMeE-
ceil, omacHbIX JUIs KUBOM mpuposl. Kiac-
cuUKANUs BEIICCTB H METO/IbI H3BJICUCHUS
110 )a30BOMY COCTOSIHHIO B PACTBOpE.

VYcrHblii onpoc

Cucremsl obecrie-
4yeHus 0e30macHo-
CTH Ta30IbLICBOTO
cocTaBa aTMo-
cdepHOTro BO3ayXa
cpenbl OOMTaHHS
YeJIoBeKa

CaoiicTBa IbLIEH, METO/IBI U YCTPOMCTBA ISl
UX yJNaBIWBaHUA (IbLJICOCATUTENbHBIEC Ka-
MEpBb, JKaTHO3UNHBIE NbUICYJIOBUTENHN, IIUK-
JIOHBI, MBUICYJIIOBUTENIN POTAMOHHOTO TH-
na). [IpuHIuUnB! AeicTBUS MOKPBIX MbLIe-
ynoBuTtenei. [lonbie razonpombiBaTeny;
HacaJI0uHbIe CKpyOOephI: TapeabuaThie
(6apOoTaKHBIE M TICHHBIC); C TTOABUKHOM
Hacaakoi. OCHOBHBIE OCOOCHHOCTH YJIaBIH-
BaHUs MEJIKOIUCIEPCHBIX NbuleH. [IpuHu-
bl pabOThI U OCHOBHBIE KOHCTPYKIIUU AJIEK-
TpodmIbTpoB. [IpHHIKIIBI AEHCTBUS MOK-
PBIX NBUIEYIOBUTENEH. MOKpBIE MBLICYJIIO-
BUTEJH YAAPHO-NHEPLIMOHHOTO IEHCTBUS
(POTOKJIOHBI) M IIEHTPOOEKHOTO ICUCTBUS;
MEXaHMYECKHE Ta30IIPOMBIBATENIN; CKOPOCT-
HbI€ ra3onpombIBaTeu (Ckpyooeps! Benty-
PH U 3KEKTOpHBIE). TeopeTnyeckre OCHOBBI
00e3BpexXUBaHUs Ta30B MeTo1aMu pu3nye-
CKOH 1 xumMHu4deckoi abcopoiuu. Adcopo-
LIMOHHBIE METObI OUUCTKU BO3yXa OT
BpPEAHBIX ra30B (Ha IPUMEPE OUYUCTKHU BO3-
JyXa OT TMOKCHJIa CEePBhI): aOCOpOITHs BOIOM;
U3BECTHSIKOBBIE U U3BECTKOBBIE METO/IBI.
AOGCOpOIIMOHHBIE METOJIBI OYMCTKH BO3AyXa
OT BPEJIHBIX ra30B (Ha MpUMEpe OUYUCTKH
BO3/lyXa OT AMOKCHJIA Cepbl): HepeKyIepa-
LINOHHBIE METO/BI; PEKYIIEPAllMOHHBIE Me-
TOJbl OYMCTKHU C PEreHEepaluei XeMocop-
6eHToB. TeopeTuueckrue OCHOBHI MPOLIECCOB
(bU3MIECKO 1 XUMUUECKOU acopOIiu ra-
30B. [IpupoHbIE U CUHTETHUYECKUE AACOP-
OCHTBHI.

KonrponsHas pabora
Nel

duznueckue MeTo-
Il OYHUCTKH CTOY-

duznueckre 1 XUMUYECKHE CBOMCTBA BOBI.
OCHOBHBIE XapaKTEPUCTUKHA KAYECTBA BOJIBI.

VYerHbli onpoc




HBIX U TEXHHUYE-
CKUX BOJ

Knaccudukanms Boa mo ¢pazoBo-
JUCIIEPCHOMY COCTOSIHUIO, XUMUYECKOMY
COCTaBY M X0351IICTBEHHOMY Ha3HA4YEHHUIO.
MexaHu3MBl, JIeKallle B OCHOBE IIpoliecca
¢unbTpoBanus. OCOOEHHOCTH KOHCTPYKLIUU
U 3KCIUTyaTalluy BEPTUKAIbHBIX U TOPU30H-
TaJIbHBIX QUIBTPOB. CrIOCOOBI perenepanuu
¢unbTpoB. [I[pUHIUIIEI TEOPETUIECKOTO
OIMCaHMsI IPOLIECCOB MOBEPXHOCTHOIO
¢unbTpoBaHUs U QUIBTPOBAHHS Yepe3 TO-
pucTtsIii croit. Knaccudukamnus Guinbtpyro-
uiero o0opynosanus. OCHOBHbIE TapaMeT-
PBI, XapaKTepHU3YIOLIHEe Mporecc GUIbTPo-
BaHUS; CIIOCOOBI UX 3KCIIEPUMEHTAIBHOIO
onpezaeneHusi. OCOOEHHOCTH KOHCTPYKIIMH U
HKCILTyaTallui KapKaCHO-HACKHIITHBIX (HITb-
TpoB. TepMuyeckre MeTo1bl OUUCTKU CTOY-
HBIX BOJI. BEIMOpaKuBaTeIbHBIE H KPUCTATI-
JOruipaTHele nporeccel. Tepmuueckue Me-
TOJIbl OYUCTKH CTOYHBIX BOJ. MeToJ 1u-
CTHILISIUH. TeopeTniyecKre OCHOBBI U all-
napaTypHoe oopMIIEHHE METOJa.

XuMH4YecKrue Me-
TOABI OYHUCTKHU
CTOYHBIX M TEXHH-
YEeCKUX BOJI

[TepepaboTka pacTBOPOB, COAEPKALIUX HO-
HBI TSDKEJIBIX METAJUIOB C UCIIOJIBL30BaHUEM
XHMHYECKHX METOA0B OYMCTKH. MeETOIbI
o0e33apakuBaHus CTOYHBIX BOJI. [lomyuenue
peareHToB, 000pyJI0BaHKE, CIOCOOBI MHTEH-
cudukanuu nporecca. MeTo sl XUMUIECKO-
T'0 OCaXJICHHS BPEIHBIX MPUMECEH B CTOY-
HBIX BOJIaX. Y MSTUEHUE IPUPOJHBIX U CTOU-
HBIX BOJI: TEPMUYECKUN METO/I; M3BECTKOBA-
HUE; UCTIOJb30BaHNE KapOOHATa HATPHUS;
OCaXJEHUE KayCTUYECKOU COJIOM, OCaXKIe-
HUE TIPU HU3KUX U BBICOKUX TEMIIepaTypax.
Meto1bl XUMHAYECKON HEUTpaInu3alun
BpPEIHBIX MTPUMECEN B CTOUYHBIX BOJAX
(HerTpanu3anus KUCIBIMHU Ta3aMu, CMEIIIe-
HUEM, QHIBTPOBAHUEM KHUCIIBIX BOJI Yepe3
HeUTpanu3yroue matepuaibl. OKucieHue.
CymiHOCTh METO/1a; OCHOBHBIC OKUCIUTEIH.
OkuclieHrne XJI0poM, KUCIOPOJIOM BO3/1yXa,
030HUPOBAHME: IPUMEPHI XUMHUYECKUX pe-
aKIUW; UCTONIb3yeMoe 000pyAOBaHuUE.
VYcerpaneHue TOKCUYHBIX TPUMECEH CTOYHBIX
BOJI METOJIOM BOccTaHOBJIeHUS. CyIIHOCTH
Meroaa. OCHOBHbIE peareHThl. [ [pruHIIBI
nepepaboTKH CTOYHBIX BOJ, COAEPKATUX
COEJIMHEHUS PTYTH U MBIIIbSIKA.

KonrponsHas pabora
No 2

2.3.2 3aHsATHS CEeMHHAPCKOI0 THUIIA

HaunmenoBaunue
pazzgena

HanmenoBanue 1a00paTopHBIX padboT

dopma Teky1e-
r0 KOHTPOJIS




2

3

Crparerusi ¥ TakKTUKa CUCTEM
obecrieueHust 6€30MacHOCTH
Cpelbl OOUTAaHUS YEIIOBEKA.

Baxneimnme THIOBEIC YKO3aIlIMTHRIC
nporiecchl. [TocienoBareabHOCTh CTa-
I pa3pabOTKU METOJIOB OUUCTKH.
OreHka paccenBaHUs! TOKCUYHBIX BbI-
OpocoB B aTMocepe U pacyeT Mak-
CUMAJIbHBIX 3HAYEHUI MPU3EMHOMN
KOHIIEHTPAIIUU BBIOPOIIICHHBIX BeE-
ILIECTB.

Pedepar

Cucremsl obecrieueHus 6e3-
OIACHOCTH Ta30IbLIEBOTO CO-
cTaBa aTMOC(HEpPHOTO BO3/TY-
Xa cpeibl OOUTAHUS YeIOBEKa

KoHcTpykunonHnbsle 0cOOEHHOCTH a/l-
COpPOLIMOHHBIX YCTaHOBOK II€PUOANYE-
CKOT'O Y HETIPEPHIBHOTO JIEHCTBUS, UC-
MOJIb3YEMBIX JJIs1 OYMCTKHU I'a30B.
[IpuHnuns! paboTsl 1 pacuera adbcop-
0€epoB, UCIIOJIb3YEMBIX Ul OUUCTKH
ra3zoB. OCHOBBI I1poliecca HelTpaiu-
3aLUU OTXOJAALIMX Ta30B METOJIOM
MPSIMOTO CKUTaHUS B IUIAMEHHU.
Hentpanu3zamus oTXoIsIIIuX ra30B
METOJIOM KaTaJIMTUYECKOTO CHKHUTa-
HUE: CYyTh METO/A, KaTaJlu3aTophl, TH-
bl YCTAHOBOK (Ha IIpUMEpE mepepa-
OOTKH ra3zoB, coJlepKalluX TOIYOI U
okucibl a3ota). OCHOBBI Ipoliecca
HEUTpAIN3aluu OTXOJAIINX I'a30B
METOJIOM TEPMUYECKOT'0 OKUCIICHHUS.

Pedepar

dusnueckue METOAbI OUYUCT-
KM CTOYHBIX U TEXHUYCCKUX
BOJI

OumncTKa CTOYHBIX BOJ OT KPYITHO-
aucrnepcHeIx npumecei. Teopetude-
CKH€ OCHOBBI METO/1a CE€IMMEHTALINU:
CBOOOJTHOE OCaX/IEHHE, CTECHEHHOE
OCaXEHHE, 30HHOE OCAKIeHHE (PI1o-
KYJIMPOBaHHBIX YacTHUL. Amnaparyp-
HOe 0(hopMIIEHHE METO/I0B MPOLIEKHU-
BaHUA U CEIMMEHTAIUH (CUTA, IECKO-
JIOBKH, OTCTOWHUKH, THIPOILIUKIOHBI).
CrioHTaHHAast U CTUMYJIUPOBAaHHAS
¢brnoranus. TeopeTnyeckue OCHOBBI
METOJ1a M MHKEHEPHBIN pacyeT CKO-
pocTH GIOTalUK B 3aBUCUMOCTH OT
TUIPOIMHAMUYECKOIO PEKHUMA U Xa-
PaKTEPUCTUK YAAIAEMBIX TPUMECEH.
[IpuHIMNMaTBHBIE CXEMBI (IIOTATO-
poB. Chepa npuMeHEeHHs U OCHOBHBIE
yCIIOBUS, IPUHUMAaEMbIE MTPH UHXKe-
HEpHBIX pacyeTax MOJOYHbIX U Pau-
JIBHBIX He()TEIOBYIIEK.

Pegepar

XHUMHUYECKHUE METOLBI OUHCT-
KU CTOYHBIX U TEXHUYECKUX
BOJ

MexaHn3Mbl MULIEIUI000pa30BaHUS
IIpY Koaryyisuuu. JIBOMHON 3J1EKTpU-
YeCKUU CJIIOM U I3eTa-IOTEHIIHA.
@DaxTOopHl, BIUAIONIUE HA IPOLECC KO-
arynsiuuu: npasuiio Hlynsne-I'apau;

Pedepar




BIIMSIHME TUAPATHBIX clioeB. Craaun
rpoliiecca KoaryJjsiliuu: pacCTBOPEHUE
KOAaryJIsiHTOB, JO3UPOBAaHUE U CMEIIIe-
HHE PEareHTOB CO CTOYHOM BOJIOK;
XJIONTbEOOPA30BAHKUE U OCAKICHUE
xJ1011beB. DAKTOPHI, ONIPEACIISIONINE
CKOpOCTb Koaryysiiiuu. OCHOBHbBIE
XUMHUYECKUE KOaryJsaHThl. [Ipunim-
MMUAJILHBIE CXEMBI TUIIOBOTO 000PY/I0-
Banus. Pacuer 103 koarynsHtoB. Me-
XaHU3M BO3CHCTBUS (DIIOKYIISTHTOB.
Heopranuueckue u opraHndeckue
(GIIOKYISHTHIL.

2.3.3 JIaGopaTopHbIe 3aHATHS
JlaGoparopHble 3aHATHS — HE IPEAYCMOTPEHBI.

2.3.4 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) — HE MPEAYCMOTPEHBI.

2.4 IlepeueHb yueOHO-METOANYECKOI0 o0ecreYeHusl 1S CAMOCTOATEIbHOI pado-
ThI 00y4AIOMIMXCH N0 JUCHUIIHHE (MOAYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 0OECTIEYeHUS TUC-

TPOJTO

Ne Bun CPC LUIUIMHBI 110 BBIMOJIHEHUIO CAMOCTOATEIbHONU pabOThI

1 2 3

1 |CamocrosiTenbHOE H3yUeHUE 1. Beromkun, A. I'. MmxeHepHas 3amuTa BOJHOM
paszenon cpensl [Teker] : yueOHOE mocoOue isi CTYACHTOB BY-

2 |CamonoaroroBka (IIpopaboTKa u 30B, OOYYarOIIMXCS TO HAMpaBICHUIO TMOATOTOBKH
IIOBTOPCHHUE JICKIMOHHOI'O MaTe- \"3amyra okpyxaromeit cpeas”" / A. I'. BetomkuH. -
puaia 1 MaTepuala YIeOHUKOB U |Caykr-TlerepGypr ; Mocksa ; Kpachomap : Jlamb,
y4eOHBIX TTOCOOUH, MTOJTOTOBKA K 2014. - 415 c.
MPAKTUYECKUM 3aHITHUSIM)

3 |[loaroroBka K TeKyleMy KOH- 2. Jmutpenko, B.II. VYmpaBieHue 3KOIOTHYECKOM

0e3omacHOCTBbIO B TexHochepe [DneKTpoHHBIH pe-
cypc] : yue6. mocobue / B.IL. JImutpenko, E.M. Mec-
cuHeBa, A.I'. @etucoB. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2016. — 428 c¢. — Pexum nocry-
na: https://e.lanbook.com/book/72578

Metoauueckue ykazaHus MO0 OpraHU3alli CaMOCTOS-
TEJIbHOM paboTHI.

Mertoanyeckue yka3zaHUs 1O HalmMcaHUIO pedeparos.
YTBepxkaeHsl kadenpoi pusmueckoi XUMUH, MPOTO-
kon Ne 17 or 11.05.2017 r

Metoanyeckne peKOMEHIAINH K OpTraHU3aLUH ayau-
TOPHOM 1 BHEAYJIUTOPHOH (CaMOCTOSTENHHOM) pado-
ThI CTYZCHTOB: MeToau4eckue ykazanus / coct. T.IL



https://e.lanbook.com/book/72578

Cropoxenko, T.b. [lounnok, A.B., becnianos, H.B.
Jloza. — Kpacnomap: Kybanckwii roc. yu-t, 2018. 89 ¢

Y4eOHo-MeToIuYECKHEe MaTepuaibl Uil CaMOCTOATEIbHOW paboThl 00yJarOmIMUXCs U3
YKCJIa MHBAJIMOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (OB3) npenocrasis-
10Tcs B (hopMax, aJlaliTHPOBAHHBIX K OTPAaHUUYEHUSIM UX 3[I0POBBS U BOCHPUATHS UHPOpMa-
1107078

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

JList JaL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

HJ'ISI WHBAJIMAOB U JIMIL C OI'PaHUYCHHBIMHU BO3MOKHOCTAMHU 300POBBA PCATIU3YIOTCA
WHIWBUIYAJIbHBIC O6pa3OBaTeJH)HI)I€ TCXHOJIOTHH, KOTOPBIC IMMO3BOJIAIOT IMOJHOCTHHO MHIUBH-
AyaJIu3upoBaTh COACPIKAHUC, METOAbI U TCMIIbI yqe6H0171 JACATCIIbHOCTH MHBAJINJa, BHOCUTD
BOBpPEMs H€06XOI[I/IMI>I€ KOPPEKIUN KaK B ACATCILHOCTL CTYACHTA-UHBAJIWAA, TaK U B JICA-
TCJIbHOCTD ITPEIoAaBaTeCIIA.

4. OueHoYHbIe CPeACTBA VI TEKYLIero KOHTPOJISI YCIeBAeMOCTH W NPOMeXKY-
TOYHOI aTTecTalMu
4.1 ®oHJ OLIEHOYHBIX CPE/ICTB /ISl MPOBeAeHUs TeKyllel aTTecTaluu

BOl'lpOCBI AJIsl YCTHOIO ompoca mo reme «CTpaTeFI/IH M TAKTHKA CHCTeM odecIe-
YyeHHUA 0e30IaCHOCTH Cpeabl O0MTaHUS YeJIOBEKA)

1. B uem 3akimtoyaeTcs cTpaTerus U TAKTHKA 3alIUTHI CPEAbl OOUTAHUS?

2. KakoBa ocHOBHas KiacCU()UKAIUSI UCTOYHUKOB 3arpsA3HCHUN W METOJIOB TepepaboTKh
ra3000pa3HBIX, )KUJIKUX U TBEPBIX TPOMBIITUICHHBIX OTXO0/I0B?

3. Uto u3 cebs mpeacTaBisioT 0€30TXOAHBIE U MAIOOTXOIHBIE TEXHOJIOTHH B TeXHOChEpE,

HaIpaBJICHUS U 1EJIH, IPUHITUIIBI (PYHKITMOHUPOBAHHMS, BUIBI TTPOU3BOJACTBEHHBIX TPO-

1eccoB?

KakoBbl OCHOBHBIE TPUHIIMITHI OPTAaHU3AIMH UCTIONB30BaHUs BOJBI B TexHOC(hepe?

Kakue orpacnu mpOMBINIUIEHHOCTH, CTOYHBIE BOJABI KOTOPBIX COJEpKaT HauOoJbIiee

KOJIMYECTBO NMPUMECEU, OMACHBIX ISl )KUBOU MPUPOIBI?

6. KakoBa ocHOBHas KjacCH(UKAIUS BEIICCTB U YTO M3 CeOs MPEICTABISIOT METOBI U3-
BIICYCHUS TI0 ()a30BOMY COCTOSTHUIO B pacTBope?

7. Kakue BaxxHEiIIMe TUTIOBBIE DKO3AIIUTHBIE MPOILIECCHI CYIIECTBYIOT B HACTOAIIEE BpPE-

ms?

Kakas mocnenoBaTebHOCTh CTaIui pa3pabOTK METOJJOB OYHCTKH?

Kak nmpou3BOIUTCS OllEHKA pacCEMBaHUsI TOKCHYHBIX BBIOPOCOB B aTMoc(epe U pacder

MaKCHUMaJIbHBIX 3HAYCHUN MPU3EMHOU KOHIICHTPAIIUH BHIOPOIIIEHHBIX BEIIECTB?

ok

©

[Tepeuens komneTeHMH, poBepsieMbIx olleHOUHbIM cpeacTBoM: OK-5, OIIK-5, IIK-
9, IIK-13
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BOHpOCbI AJId YCTHOro oI1poca 1mo TemMe «Puznyeckne METOAbI OYUCTKH CTOYHBIX H
TEXHHUYECCKHUX BOI»

1. KakoBbl KOHCTPYKIIMOHHbIE OCOOEHHOCTH a/ICOPOLIMOHHBIX YCTAaHOBOK IEPUOAUYECKOTO
Y HEMPEPBIBHOT'O AEUCTBHUS, UCIIOIb3YEMBIX JIJIS1 OYUCTKHU ra30B?

2. KakoB npuHIuns! paboTsl U pacyera abcopOoepoB, UCTIONb3YEMbIX Ul OUUCTKH ra3oB?

3. KaxoBbl mpuHIUNHMAIBHBIE 0COOEHHOCTH MpoIlecca HEHTpaNM3aluu OTXOSIIUX Ta30B
METOJIOM IIPSIMOT'O CKUTAHMSI B IJITAMEHU?

4. Kak npoucxoquT HeHTpanu3auus OTXOIAIIMX Fa30B METOJOM KaTaJUTHUYECKOI'O CHKMUIa-
HUS: CYTb METOJA, KaTaJlM3aTophl, TUIIBI YCTAaHOBOK (HAa MpHUMepe NepepadOTKU Ta3oB,
COJIEpKALIMX TOIYOJ U OKHUCIIBI a30Ta)?

5. B uem 3axmroudaroTcs OCHOBBI IIpoliecca HEMTpanu3alMM OTXOSIIMX Ta30B METOJIOM

TEPMUYECKOTO OKUCIICHUSA?

Kakue cBolicTBa BOABI OTHOCATCS K (PU3MUYECKUM U XUMUYECKUM?

Kakue ocHOBHbIE XapaKTEPUCTUKH KaueCTBa BOJIbI UCIIOJIb3YIOTCS B IPOMBIIIJIEHHOCTH ?

Kak nmpousBoautcs kiaccudukanus BoJ M0 (pa3zoBO-AUCHEPCHOMY COCTOSIHHIO, XMMUYE-

CKOMY COCTaBY M XO3sIiICTBEHHOMY Ha3Hau€HUIO?

9. KakuM crocoboM oCymecTBISIETCS OYMCTKA CTOYHBIX BOJ OT KPYIMHOJMCIIEPCHBIX IPH-
Mecein?

10. Yto u3 cebs mpeaCTaBIsAIOT TEOPETHUECKUE OCHOBBI METOAA CEAMMEHTALUU: CBOOOHOE
OCaXKIEHHE, CTECHEHHOE OCaX/IEHNE, 30HHOE OCaXACHHE (PIIOKYIUPOBAHHBIX YacTULL?

11. Yro oTHOCHTCS K anmapaTypHOMY O(OPMIIEHHIO METOJIOB IPOLEKUBAHUS U CEIUMEHTa-
uuu’?

12. Yto Takoe CIOHTaHHAsl U CTUMYJIMPOBaHHAs (oTanus?

13. Kakue cymiecTByIOT TEOPETHUYECKHE OCHOBBI METO/Ia U MH)KEHEPHOI'O pacyera CKOPOCTH
¢oTanuy B 3aBUCUMOCTH OT T'MJIPOJUHAMHYECKOIO peXHMMa M XapaKTEpPUCTUK yJaise-
MBIX IpUMecei?

14. Kakue npuHUIMIUANBHBIE CXEMBI (DIIOTATOPOB UCHOIb3YIOTCS B IPOMBIIIIEHHOCTH?

o N

[Tepeuenp KommeTeHIMH, MpoBepsieMbIX olleHouHbIM cpeactBoM: OK-5, OIIK-5, ITK-9,
MK-13

Kpurtepuu oneHnBaHusl YCTHOTO ONpoca

OneHka «OTJIHYHO)» CTAaBUTCS, €CIIU CTYIEHT MOJIHO U3JIaraeT Matepuain (OTBe4aeT Ha
BOIPOC), JJaeT MPaBUIbHOE ONpe/eIeHNe OCHOBHBIX IOHATHI; OOHapyKHWBaeT MOHMMaHUE
MaTepuaia, MOXeT 000CHOBaTh CBOM CY)KJIEHUS, IPUMEHUTh 3HAHUS Ha MPaKTUKE, TPUBECTU
HE00XO0/IMMBbIE IPUMEPHI HE TOJIBKO U3 y4eOHUKA, HO M CAMOCTOSITENIbHO COCTABIICHHBIE; U3-
JaraeT Marepuall IMOCJIEeIOBaTeIbHO U TNMPAaBWIBHO C TOYKU 3PEHUS HOPM JIMTEPATypHOIO
A3bIKA.

OneHka «XOpouIo» CTaBUTCS, €CIIU CTYACHT JaeT OTBET, YIOBJIECTBOPSIOIIMI TEM ke
TpeOOBaHUAM, UTO U JUISl OLIEHKU «OTIMYHO», HO JOMYyCKaeT 1—2 ommOKH, KOTOpBIE caM Ke
UCIPAaBIISET, U 1—2 HemoueTa B MOCIEA0BATEILHOCTH U S3bIKOBOM O(OPMIIEHUH H3JIaraeMo-
ro.

OneHka «yJA0BJIETBOPUTEJIbHO» CTaBUTCS, €CIH CTYIEHT OOHApyXHBaeT 3HaHHE U
MOHMMaHHE OCHOBHBIX MOJOXEHUN TaHHOM TeMbl, HOT M3J1araeT MaTepuall HEMOJIHO U JI0-
IyCKaeT HETOYHOCTH B ONpeAENICHUH MOHATHH WIN (OPMYIUPOBKE MPaBUI; HE YMEET J0-
CTaTOYHO IIyOOKO U JI0Ka3aTeIbHO 0OOCHOBATH CBOU CYX/IEHUS U IPUBECTU CBOU MIPUMEDPHI,
u3JlaraeT MaTepuai HerociIeN0BaTebHO M JIOMYCKAaeT OIMNOKU B A3BIKOBOM O(OpMIIEHUU
U3J1araeMoro.

OneHka «HeyI0BJIeTBOPUTEIBHO» CTaBUTCS, €CIIU CTYIEHT OOHapYKUBAaeT HE3HAHUE
OoJbIIel YacTH COOTBETCTBYIOLIETO BOIPOCA, JOMYCKAeT OIUOKH B (OPMYIHUPOBKE OIpe-
JeJICHUH ¥ IPaBUJl, NCKaXKaIOIINEe UX CMBICH, OECIIOPSIIOYHO M HEYBEPEHHO U3JaraeT mare-
puas. OneHka «2» OTMEYaeT TaKHe HEAOCTAaTKU B MOATOTOBKE, KOTOPBIE SBIISIOTCS CEPbE3-
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HBIM MPEIITCTBUEM K YCIICHIHOMY OBJIAACHUIO ITOCICAYIOIIUM MaTCpHUaAIOM.

KonTpoabnas padora Nel - mo teme «Cucrembl obOecnedyeHusi 0e30MACHOCTH Ta3o0-
NBLJIEBOI0 COCTaBa aTMOC(epHOro Bo3ayxa cpeibl 00MTAHHUSA YeT0BEeKa»

Bapuant Nel

1. CsaoiicTBa mbuIed, METOBI U YCTPOMCTBA JJIS UX YJIaBIMBaHUA (IIbLICOCATUTENbHbIE Ka-
MEDBI, JKATHO3UUHBIE NTbUICYJIOBUTENN, HUKIIOHBI, [IbUICYJIOBUTENIN POTALMOHHOIO THUIIA).

2. IlpuHuunel qeiicTBUS MOKPBIX IblIeyaoBuTeNne. [lonbie razonpomMeiBaTenu; Hacal0uHbIe
CKpyOOephI: TapenpuaThie (6apOOTaKHBIE U MMEHHBIE); C TIOJIBUKHOW HACAIKOM.

3. OcHoBHbIE OCOOEHHOCTH YJIAaBIMBAaHUS MEJIKOJUCIEPCHBIX Mbuieh. [IpuHIunel paboTel U
OCHOBHbBIE KOHCTPYKIIUU JIEKTPOPUIBTPOB.

4. llpuHUMIIBI JEHUCTBUS MOKpPBIX IbUIEyIoBUTENEH. MOKpbIe NBUICYJIOBUTENN YIapHO-
MHEPLHUOHHOTO EHCTBUS (POTOKIIOHBI) U IIEHTPOOEKHOIO NEHCTBUS; MEXaHUUYECKUE Ta-
30IIPOMBIBATEIIN; CKOPOCTHBIC T'a30MPOMBIBATENH (CKPYOOepsl BeHTYpH 1 35KEKTOPHBIC).

Bapuant Ne2

1. AOGcopOumoHHBIE METOJIBI OYMUCTKH BO3IyXa OT BPEAHBIX T'a30B (Ha MPHUMEPE OUYUCTKH
BO3/yXa OT AMOKCH/a cephl): abcopOLus BOJON; N3BECTHAKOBBIC U U3BECTKOBBIE METO/IBI.

2.  AOGCOpOLMOHHBIE METOJbl OUYHMCTKM BO3/yXa OT BPEIHBIX ra3oB (Ha MPUMEpPE OYHUCTKU

BO3/yXa OT JIMOKCHUJA CEPbl): HEPEKYNEPALMOHHbBIE METO/Ibl; PEKYIEPALlMOHHbIE METObI

OUYHCTKH C pereHepanueiil XeMocopOeHTOB.

[Tpunune! paboTsl U pacyeTa abcopOEepOB, UCTIONH3YEMBIX JUISI OYUCTKH Ta30B.

OcHOBBI Ipoliecca HEWTpaM3allUKd OTXOJSIIUX Ia30B METOJOM IPSIMOIO C)KUTaHMS B

IUTAMEHH.

~w

[Tepeuens KoMMIeTeHIIUH, TPpOBEpsieMbIX olleHOYHBIM cpeactBom: OK-5, OIIK-5, ITK-9,
IK-13

KonTpoubnasi pabGora Ne2 - mo teme «XHMMHYECKHEe METOAbI OYHMCTKH CTOYHBIX H

TeXHUYEeCKHX BO/D)

Bapuant Nel

1. IlepepaboTka pacTBOPOB, COAEPKAIIUX HMOHBI TSXKENIBIX METANIOB C UCIIOJIb30BAHUEM XH-
MHYECKUX METOJ0B OYUCTKH.

2. MexaHu3Mbl MUIIEIUIO00pa30BaHMs NMpHU Koaryasiuu. J[BoiHON snekTpuyeckuil cioi u
n3era-noreHuyan. MakTopel, BAMAIONIME Ha Ipouecc Koarymsauuu: npaswio Illyibne-
["apau; BIMsSHNE TUIPATHBIX CIOEB.

3. Craguu mpomecca KoaryJsiiuu: pacTBOPEHHE KOAryJIsTHTOB, JO3UPOBAHNE U CMEIICHHE pe-
areHTOB CO CTOYHOW BOJOM; XJIOIbEOOpa30BaHUE U OCAXJEHHE XJIONbeB. DaKTOpPbI, ONpe-
JEJAIOIUE CKOPOCTh KOAryJIsLuy.

4. OcHOBHBIE XUMUYECKHE KOAryJsHThl. [[puHIUNIHAIbHBIE CXEMBI TUIIOBOIO 000PYI10BaHUS.
Pacuer 103 KOaryiasHTOB.

Bapunant Ne2

1. Mexanu3M Bo3aeHCTBUS QIIOKYIIHTOB. Heopranndeckue u opraHudeckue (proKyasHTHL.

2. Metoasl 00e33apaKUBaHUs CTOYHBIX BOA. [loirydeHne peareHTOB, 000pYIOBaHHE, CITOCO-
OBl UHTEHCU(UKAIINH TTPOIIECcca.

3. MeToapl XMMHYECKOTO OCaXJIEHHUs BPEIHBIX MPUMECEH B CTOYHBIX BOJAX. YMSTUEHUE
MPUPOJHBIX M CTOYHBIX BOJ: TEPMHYECKUN METOJ; U3BECTKOBAHUE; MCIOJb30BAaHUE Kap-
OoHaTa HATpHsl, OCAKICHHE KAayCTUYECKOW COMOW, OCaXICHHWE MPU HU3KUX M BBICOKHX
TeMIlepaTypax.

4. MeTtoapl XUMHYECKOW HEUTpaIU3alMKi BPEIHBIX MPUMECEH B CTOYHBIX BOJaX (HEUTpasu-
3aMvAa KHUCJIBIMU ra3aMm, CMCIIICHUCM, (1)I/IJIpr0BaHI/ICM KHCJIBIX BOJ 4€pPC3 HGFITp&JIPIZSyIO-
1IMe MaTepHUabl.
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Ilepeuenb kKOMMETEHLIMM, TPOBEPsiEMbIX OlleHOYHBIM cpeactBoM: OK-5, OIIK-5, ITK-
9, IIK-13

Kpurepun oueHuBaHNsI KOHTPOJIbHBIX padoT

O1eHKa «OTJIHYHO» BBICTABIISICTCS, €CIIA CTYJCHT BBHIMOJIHUI paboTy 6e3 ommnobok u
HEJ0YETOB, JOMYCTUI HEe 0oJiee OJJHOTO HeJoUeTa.

O1eHKa «XOPOIII0», €CITU CTYACHT BBITIOJHWI PabOTy MOJHOCTHIO, HO IOMYCTHII B HEH
He Oosiee 0/1HOI HerpyOOi OMIMOKM U OJHOTO HEAO0YeTa, WK He O0siee IBYX HEA0UYETOB.

OueHka «yI0BJIETBOPUTEIBHO», €CITH CTYJCHT MPABWIBHO BBIIOJIHUI HE MEHEE TI0-
JIOBUHBI paOOThI WJIM JIOMYCTHII HE OoJiee IBYX IpyObIX OMIMOOK, UIK HE OoJiee OTHON IpyOoid
Y OJTHOM HEeTpyOO# OIMOKHU U OJTHOTO HeJ04YeTa, WM He O0iee IBYX-TpeX HErpyObIX OMIHOOK,
WIK OAHOW HerpyOoil OmIMOKM M TpeX HEJOYeTOB, WJIU MPU OTCYTCTBHH OLIMOOK, HO TNPHU
HAIMYUHU YCTHIPEX-TISATH HEIOYETOB, TUIOXO 3HAET TEKCT MPOM3BEICHMS, TOMYCKAeT HCKaKe-
HHUE (HAKTOB.

OueHka «HEeYA0BJIETBOPUTEIBLHO», €CITH CTYJCHT JOIYCTHII YMCIO OMTMOOK M HE0-
YETOB, IPEBOCXOISIIEEe HOPMY, IPU KOTOPOI MOKET OBITh BHICTABIICHA OLIEHKA «3%, WIH €CIH
MIPABWJILHO BBIITOJIHAJ MEHEE TIOJIOBUHBI PAOOTEHI.

IIpumepsl Tem pedeparTon:

1. [Tpupona 3arps3ssrOmUX aTMocdepy BeniecTB. Komuionanoe cocTosiHue BEIIeCTBa.

2. [Tony4yeHue ¥ 0YHUCTKA IUCIEPCHBIX CUCTEM

3. MonexynspHO-KHHETHYECKUE CBOMCTBA AUCTIEPCHBIX CUCTEM

4. Aspo305H, OMacHbIe AJIS 310POBBSI.

5. Metos1 0TOOpa PO U3 OKPYIKAIOIIEH Cpebl.

6. NuauBuayaibHas 3amuTa OT a3po30Jiei.

7. HcnbiTanne GUIBTPOB JUIsl pECIUPATOPOB.

8. PannoakTuBHBIE a3p030IIH.

9. Mukpobronoruyeckre a3po30IH.

10. TaGaunslii a6M. [Tosxapbl ¥ B3pBIBBI MbUIEH.

11. ATMoOcCQepHbIe 3arpsi3HeHus. 3arpsi3HeHNe Bo3ayXxa JsiMoM. CMor.

12. 3aKOHOAaTEIbCTBA B 00JIACTH OXpaHbl BO3IYLIHOIO OacceifHa.

13. Mertoasl ynaneHus ra3000pa3HOro KOMIOHEHTa: abcopO1us, acopOLus U CKUTAHUE.

14. AdpOoarHAMHYECKOE COITPOTUBIIEHUE CPEIbI IBUKEHUIO YACTHII.

15.  IIeweocaauTenbHble U MHEPIIMOHHBIE YIOBUTEIH.

16. ®uIbTPOBAHKE C MTOMOIIBIO BOJTOKHUCTHIX (DUIIBTPOB.

17. VYnaBnuBaHHE YacTHUIl B MOKPBIX CKpyOOepax.

18. OuncTKa ra3oB B 2J1€KTpOPUIbTPaX.

19. Arnomepaniys 4acTull Ipu OPOYHOBCKOM JIBUKEHHH.

20.  YBenuueHHE CKOPOCTH arjioMepariy Mpu nepeMeInBaHuH.

21.  YckopeHHe ariioMepamuy ¢ IOMOIIBIO 3BYKOBBIX BOJIH.

22. Tepmudeckoe ocaxacHHeE.

23. OcaxieHue B ¢JI0€ CO CTAllMOHAPHON HAOMBKOM.

24.  TlputeynaBivBaHUE B MICEBIOOKMKEHHOM CIIOE.

25.  Pa3zeneHue yacTHil B MATHUTHOM II0JIE.

26.  DKOHOMHKA OUYMCTKH NMPOMBIIUIEHHBIX I'a30B.

27.  Cocras, CBOICTBA, KJaccu(PUKAIUs 3arpsi3HEHAN U YCIIOBUS BBITYCKa CTOYHBIX BOJ B
BOJIOEMBI.

28. Bona B npupone. XapakTepucTuka U METO/BI UCCIIEIOBAaHUs CTOYHBIX BOJ. CocTaB u
CBOMCTBA CTOYHBIX BOJI.

29. MeTtoap! uccaeq0BaHUS CTOYHBIX BO/I.

30.  Knaccudukamus, MeToIbl KaHATM30BAHUS U OYUCTKU CTOYHBIX BOJ XMMUYECKUX IIPO-
U3BOJICTB.
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[Tepeuens komMneTeHIMH, TpoBepsieMbIX olleHOUHbIM cpeacTBoM: OK-5, OIIK-5, IIK-
9, IIK-13

Kpurepun ounenuBanus pedeparon

O1eHKa «OTJIMYHO» — BBITIOJHEHBI BCE TPEOOBAHUS K HANTMCAHWIO U 3aIIuTe pedepa-
Ta: obo3HaueHa npobdiaemMa U 000CHOBaHA €€ aKTyaJlbHOCTb, CAENIaH KPATKUM aHAINU3 pa3ind-
HBIX TOYEK 3pEHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMY M JIOTUYHO W3JI0’KEHA COOCTBEHHAS TIO-
3uLud, chOpMyYIHPOBaHBI BHIBO/IBI, TEMa PACKPBITA MOJIHOCTHIO, BbIAEpkKAaH 00BEM, COOIIIOIe-
HBI TpeOOBaHMS K BHEUTHEMY O(OPMIICHUIO, IaHBI TPABUIILHBIC OTBETHI HA JOMOJHUTEIBHBIE
BOIIPOCHI.

OueHka «X0poI0» — OCHOBHBIC TPeOOBaHUS K pedepaTy U ero 3aluTe BHITIOTHEHBI,
HO TIPU 3TOM JOIYILEHBI HeI04eThl. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUU MaTe-
pHualia; OTCYTCTBYET JIOTHYECKasl IMOCIIEIOBATEIILHOCTh B CYXKJICHUSAX; HE BBIIEPKAH 00BEM
pedepara; uMeroTca ynyueHus: B ohOpMIICHIH; Ha JOMOJHUTENIbHBIE BOMPOCH MPH 3aIIUTe
JIaHbI HETIOJIHBIE OTBETHI.

OueHka «y/I0BJIETBOPUTEIBHOY» — HMEIOTCS CYIIECTBEHHBIE OTCTYILIEHUS OT Tpebo-
BaHUH K peepupoBanuio. B yacTHOCTH, TeMa OCBEIleHA JIUITh YaCTUYHO; TOMYIICHBI (DaKTH-
YyecKkue OIMOKY B coJlep KaHuU pedepara WK MpU OTBETE HA JOMOJIHUTEIbHBIE BOIIPOCHI; BO
BpEeMs 3aIUThl OTCYTCTBYET BBIBOJI.

OuneHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepara He pacKpbiTa, 0OHAPYKUBACTCS
CYILIECTBEHHOE HEMIOHUMAaHNE IPOOIIEMBI.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBeACHUsI IPOMEKYTOYHOM ATTeCTaluu
Bormpocs! k 3k3aMeny:

=

B uem 3akirouaercs cTpaTerus ¥ TAKTHKA 3aIUThI CPeIbl OOUTaHUS?

2.  KaxoBa ocHOBHas KiacCHU(UKAIMs HCTOYHHKOB 3arpsS3HEHUH U METOJOB TepepaboTKH
ra3000pa3HbIX, KHUJKUX U TBEPABIX MPOMBIIIIEHHBIX OTX0J0B?

3. UTto u3 cebds nmpencTaBIsOT 0e30TXOAHBIE U MAOOTXOIHBIE TEXHOJIOTUU B TeXHOC(hepe,
HalpaBJIeHUs U LeNU, MPUHLIUIBI (PYHKIMOHUPOBAHUS, BUABI IPOU3BOACTBEHHBIX MPO-
1ECCOB?

4.  KaxoBbl OCHOBHBIE IPUHIIUIIBI OPraHU3AlMH UCIIOIB30BaHUs BO/bI B TEXHOC(epe?

5. Kakue oTpaciay npoOMBIIUIEHHOCTH IPOU3BOJIAT CTOUHBIE BOABI C HAMOOJBIINM KOJINYE-
CTBOM NIPUMECEH, OMACHBIX JUIsl )KUBOM MPUPOIBI?

6. KaxoBa ocHOBHas kiaccu(uKalus BEIIECTB U YTO U3 ceOs MPECTaBISAIOT METObl U3-

BJIEUEHUS M0 ()a30BOMY COCTOSIHHIO B pacTBOpe?

7. Kakue BakHeHIINe TUIIOBBIE SKO3aLIUTHBIE TIPOIECCH] CYHIECTBYIOT B HACTOsIIEE Bpe-
ms?

8.  Kaxas mocrienoBaTensHOCTh CTAANNA Pa3paOOTKH METOIOB OUUCTKHU?

9. Kax nmponsBoauTcs o1ieHKa pacceMBaHUsS TOKCUYHBIX BEIOPOCOB B atMoc(epe u pacyer

MaKCHUMAaJIbHBIX 3HAYCHUH PU3EMHON KOHLIEHTPAIH BHIOPOIIIEHHBIX BEIECTB?

10. Kakumu cBocTBaMH 00JaNAOT MBUIM, METOIBI M YCTPOWCTBA JISi WX YJIaBIWBAHUS
(mBUTEOCAAUTENBHBIE KaMephl, JKaTI03UHHbIE MBUICYTOBUTENH, UKIOHBI, MbUICYIOBH-
TEJIM POTALIMOHHOTO TUMA)?

11. B uyem 3axiro4aroTCs MPUHIMIBI AEWCTBUS MOKPBIX MbUICYJIOBUTENIEH?

12. Yro u3 cels mpeACTaBISAIOT MOJble Ta30IpPOMBIBATENH; Hacao4yHble CKpyOOepsl: Ta-
penbuaTbie (0apOoTaKHbIE U MTEHHBIE); C MOJBUKHON HacaaKon?

13. Kakue oCHOBHbIE OCOOEHHOCTH YJIaBJIMBAHUS MEIKOANUCIEPCHBIX MbUICH HCIIOIb3YHOTCS
B OUHCTHBIX CHCTEMax?

14. B uem 3aKkir04aroTCs MPUHIMIIEI paOOTHI M KaKUE CYIECTBYIOT OCHOBHbIE KOHCTPYKLIUU
ANEKTPOUILTPOB?

15. B uyem 3axirodaercs NPUHLHUI AEUCTBUSI MOKPBIX MbLICYJIOBUTENECH?
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16.

17.

18.

19.

20.

21.
22.

23.
24,

25.

26.

217.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

Yrto u3 cedst mpeaCcCTaBIsIOT MOKpPbIE MbUICYIOBUTENN YAAPHO-UHEPIIUOHHOTO JISHCTBUS
(pPOTOKIIOHBI) W TICHTPOOEKHOTO JCUCTBHUS, MEXaHHUECKHUE Ta30MPOMBIBATENN; CKO-
POCTHBIE Ta30IpOMbIBaTeln (CKpyOOepsl BeHTypH 1 3keKTOpHbIE)?

Kakue Teopernueckrne 0CHOBBI 00€3BpEKUBAHUS T'a30B METOAAMU (PU3NYECKON U XUMHU-
gyeckoii abcopOunu Bam n3BecTHBI?

Yro u3 cebs mpencTaBistoT abcopOLMOHHBIE METO/IbI OYMCTKU BO3/yXa OT BPEAHBIX T'a-
30B (Ha PUMEPE OYUCTKHU BO3JyXa OT JUOKCHA CEpbl): aOCOpOIMs BOMOMN; M3BECTHS-
KOBBI€ U U3BECTKOBBIE METOIbI?

Yro u3 cebs mpencTaBistoT abCopOLMOHHBIE METO/IbI OYMCTKU BO3/yXa OT BPEAHBIX T'a-
30B (Ha MpUMEpPE OYMCTKH BO3/AyXa OT JUOKCHUJIA CEpPbl): HEPEKYIepalmOHHbIE METO/IbI;
PEKyIepalMOHHbIE METO/Ibl OYUCTKH C pereHepalueit xeMocopOeHToB?

B gem 3akimrodaroTcs TEOPETHYECKHE OCHOBBI MPOLECCOB (DU3UYECKONW M XMMHYECKON
azcopOuuu ra3os?

Kakue npupoaHbie 1 CHHTETHYECKHE aJICOPOCHTHI HCTIONB3YIOTCS MIPH OYHCTKE ra30B?
Kakune KOHCTPYKIITMOHHBIE OCOOCHHOCTH aJCOPOIMOHHBIX YCTAHOBOK IMEPUOIHUECKOTO
Y HEMPEPBIBHOTO JICUCTBUSA, UCTIOIB3YEMbIX JIJISl OYMCTKHU Ta30B?

Kakue npunimmns! paboThl 1 pacuera abcopOepoB UCMOIB3YIOTCS AJIsi OUUCTKU Ta30B?
Yro nmoppaszymeBaercs IOJ IPOLECCOM HEUTpAIM3aLUU OTXOMAIIMX TIa30B METOAOM
IPSIMOTO CXKUTaHUS B TUTAMEHU?

Kax nmpoucxoaut HeWTpanu3anus OTXOASIMIUX ra30B METOJIOM KaTAIUTUUECKOTO CHKHUTa-
HUE: CyTh METOJa, KaTallu3aTophl, THITHI YCTAHOBOK (Ha MpuUMepe mepepaboTKu Ta3oB,
COJIeprKalINX TOIYOJ U OKUCIBI a30Ta)?

B dem ocHOBBI mporiecca HEHTpaM3alUK OTXOMASIIMX Ta30B METOJAOM TEPMHUYECKOTO
OKucneHus?

KakoBbI KOHCTPYKITMOHHBIE OCOOEHHOCTH aJICOPOIIMOHHBIX YCTAHOBOK IMEPUOINYECKOTO
Y HETMIPEPHIBHOTO JIEHCTBUS, UCTIOIB3YEMBIX ISl OUUCTKH ra30B?

KakoBbl mpuHIUIBI paboThl U pacyeTa abcopOEepoB, UCMOIB3YEMBIX NJISI OYMCTKH Ta-
3087

KaxoBbl npuHIUNIMaIbEHBIE OCOOCHHOCTH MPOIECcCa HEUTpaM3aIlui OTXOSIIUX Ta30B
METO/IOM MPSIMOTO CXKUTAHUS B IJIaMEHU?

Kax nmpoucxoaut HeWTpanu3aiys OTXOASIIHUX Ta30B METOJIOM KaTAIUTUUYECKOTO CHKHUTa-
HUS: CYThb METOJA, KaTalu3aTophl, TUIIBI YCTAHOBOK (Ha MpuUMepe mepepadoTKu ra3os,
COJIepIKalINX TOMYOJ U OKUCIBI a30Ta)?

B yeMm 3akioyarOTCs OCHOBBI MPONECCAa HEUTpaIu3alMy OTXOASIIMX Ta30B METOJ0M
TEPMUYECKOTO OKUCIIECHUA?

Kaxue cBoiicTBa BOJIbI OTHOCSTCS K (PU3NUYECKUM M XUMUYECKUM?

Kakue ocHOBHBIE XapaKTEPUCTUKH KaueCTBa BOJIbI MCIIOJIb3YIOTCSI B TPOMBIIIUIEHHOCTH?
Kak mpousBoautcs knaccupukanus BoJ 1Mo (pa3zoBO-TUCIEPCHOMY COCTOSIHUIO, XUMU-
YECKOMY COCTaBY U X031 CTBEHHOMY Ha3HAYECHHIO?

Kakum crnoco6oM oCyIIecTBIsIETCS OYUCTKA CTOYHBIX BOJ OT KPYMHOJUCIEPCHBIX MPH-
Mecen?

Yro u3 ceds mpeacTaBiIsIIOT TEOPETUUECKHNE OCHOBBI METOa CEIMMEHTAIH: CBOOOHOE
OCaXKICHHE, CTECHEHHOE OCaXICHNE, 30HHOE OCaXACHHUE (DIIOKYTHMPOBAHHBIX YaCTHUIL?
UTo OTHOCHUTCS K anmmaparypHoMy O(GOPMIICHHIO METOOB MPOIIC)KUBAHUS U CEIUMEH-
Tauuu’?

UYto Takoe CIOHTAHHAS U CTUMYJIHUPOBaHHAs (proTanus?

Kaxkue cymecTByOT TeoOpeTuuecKre OCHOBBI METO/Ia M MH)KEHEPHOTO pacueTa CKOPOCTH
¢doTanuu B 3aBUCHUMOCTH OT TUAPOJAMHAMUYECKOTO PEKUMA U XAPAKTEPUCTUK yasie-
MBIX TIpUMeEcei1?

Kakue npuHIMnuanbHbeie cxembl (I0TaTOPOB UCIIONIB3YIOTCS B IPOMBIIIIIEHHOCTH ?

Kak ocymiecTBisieTcs: mepepaboTka pacTBOPOB, COACPKAIIUX HOHBI TSHKEIBIX METAIIIOB
C UCIOJIb30BaHUEM XUMUYECKUX METO/I0B OUUCTKHU?

YTto ecTb MEXaHU3MBI MUIIEIIIOO0PA30BAHUS TIPH KOATYIISIUN?
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43. Yto Takoe NBOWHOM AJIEKTPUYCCKUHN CIIOW U A3€Ta-NMOTCHITHAT?

44, Kaxue ¢axTopsl BIMAIOT Ha mpouecc koarymsiuuu: npasuio Lynsne-Iapau; BnusHue
TUAPATHBIX CJIOEB?

45. Kakue cylecTByIOT CTaJuH IIpoLecca KoaryJasuuu?

46. Kaxkue GpakTopbl OMPENeIsIFOT CKOPOCTh KOATYIISIITUU?

47. Kakue OCHOBHbIE XMMUYECKHE KOAryJIsiHTh Bam n3BecTHbI?

48. Kax npou3BOIUTCS pacyeT 103 KoaryasHTOB?

49. KakoB MeXaHHU3M BO3ACUCTBUS (PIOKYISIHTOB?

50. Kaxue MeToab! 00e33apakuBaHMs CTOUHBIX BOJI Bam u3BecTHbI?

51. B 4em cyTh METOAA XUMHUYECKOIO OCAKIEHUS BPEIHBIX IPUMECEH B CTOYHBIX BOJaX?

52. Kak npoucxoaut npouecc yMsArdeHus IpupoJHbIX U CTOYHBIX BOJ?

53. Kakue cyniecTByroT METObI XUMHUECKOW HEUTpaIU3allMu BPEHBIX IpUMEcel B CTOY-
HBIX BOJax?

IIpumep 3K3aMeHAIHOHHBIX OUJIETOB
®eaepanbHOe rocyIapcTBeHHOE 00pa3oBaTe/ibHOE yUpeKIeHue
BbICIIEr0 00pPa30BaAHUS
«Ky0anckuii rocyiapcTBeHHbIN YHUBEpCUTET)
TexHocdepHas 6€30mMacHOCTD
be3onacHOCTh TEXHOJIOTMYECKUX MPOLIECCOB U IIPOM3BOCTB
Kadenpa pusnueckoit xumun
Jucnunimna «Pacyer U mpoekTHpPOBaHHe cUCTeM oOecriedeHUs1 0e30MaACHOCTH
JK3aMeHAUMOHHBIN Omier Ne
1. KakoB Mexanu3m Bo3aeicTBUs (DIOKYISIHTOB?
2. Kaxk mpoucxoaut HelTpanuzanus OTXOAAIIMX Ta30B METOJIOM KaTaJIUuTUYECKOTO
C)KMTaHUe: CyTh METOJIa, KaTaJlu3aToOpPbl, TUIIBl YCTAHOBOK (Ha puUMepe nepepaboTKu Ia30B,
COJIEpXKAIINX TOJYOJI U OKHUCIIBI a30Ta)?
3aBenyromnuii kageapoit B.U. 3a6onouxuit

KpuTtepun oneHKH Mo mpoMe:KyTOYHOH aTTecTauuu B popMe 3K3aMeHa.

- OeHKH «OTJIMYHO» 3aCIIY’)KMBA€T CTYJEHT, OOHAapPYUBIINI BCECTOPOHHEE, CUCTE-
MaTHYeCKOoe M TIIyOOKOe 3HaHHE MPOrPaMMHOTO MarepHaia, YMEHHE CBOOOJHO BBITIOIHSTH
3aganus, npeaycMorpennbie PITJI, yCBOMBIINIT OCHOBHYIO M 3HAKOMBIN C JOMOJIHUTEIbHON
JUTEPATYpPOM, pEKOMEHAOBaHHOU mporpammoil. Kak nmpaBuiio, OlleHKa «OTJIMYHO» BBICTaBJIs-
€TCsl CTYJCHTaM, YCBOMBIIIUM B3aWMOCBSI3b OCHOBHBIX TMOHSITHI AUCIUIUIMHBI JIJIST IPUOOpE-
TaeMoil Mmpodeccuu, MPOSIBUBIINM TBOPYECKHE CIOCOOHOCTH B MOHMMAHUU, U3NIOKEHUU U
MCIIOJIb30BaHUU y4eOHOT0 MaTepuana;

— OUeHKH «XOpOoIIo» 3aCIYXHBAET CTYJIEHT, OOHAPYKUBIIHIA MOJIHOE 3HAHUE TPO-
rPaMMHOTO MaTepHualla, YCIEIIHO BBIMOJIHSIONINN MPeayCMOTPEHHbIE B MpOrpaMme 3aJaHus,
YCBOUBILIUN OCHOBHYIO JINTEPATypPy, PEKOMEHIOBaHHYIO B rporpamme. Kak npaBuio, oleHka
«XOpOILI0» BBICTABIAETCS CTYIAEHTAaM, MOKAa3aBIIUM CHCTEMaTHYECKHI XapaKTep 3HaHUM 10
JUCLUIUIMHE M CIIOCOOHBIM K UX CaMOCTOATEIbHOMY IONOJHEHHUIO U OOHOBJICHUIO B XOjI€
nanbHeneil yaueOHoi paboThl U TpodhecCuOHATBHON eI TeNIbHOCTH;

— OueHKH «yTOBJIETBOPUTEIbHO)» 3aCITyKUBAET CTYJCHT, OOHAPYKHUBIIHI 3HAHHE
OCHOBHOTO MPOTPAMMHOTO MaTepuaia B 00bEME, HEOOXOIUMOM ISl TajmbHenIel yaéonl u
npenacrosieil paboTel Mo mpodeccuu, COPaBISIONIUNACS C BBIMOJTHEHUEM 3allaHUM, Tpery-
CMOTPEHHBIX MPOTrpaMMOii, 3HAKOMBIM C OCHOBHOW JIMTEPATypOil, PEKOMEHJIOBAHHOW MpO-
rpammoii. Kak mpaBuiio, OLIEHKA «yJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTaM, JAOIY-
CTUBILIVM NOTPEIIHOCTH HENPUHUMIINAIBHOTO XapakTepa B OTBETE HAa SK3aMEHE W NPU BbI-
MOJIHEHUH 3K3aMEHAIIMOHHBIX 3aJJaHUN;

— OuneHka «HeyIOBJIETBOPUTEJIbHO» BBICTABISETCS CTYIEHTY, OOHApYKUBIIEMY
npoOesibl B 3HAHUAX OCHOBHOT'O MPOTPaMMHOTO MaTepuaia, JOMYCTHBIIEMY MPUHIIATHAb-
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Hbl€ OUIMOKHY B BBIIIOJHEHUH IPEIYCMOTPEHHBIX MporpaMMon 3aaanuil. Kak npasuiio, oleHka
«HEYJIOBIICTBOPUTEIBHOY» CTAaBUTCA CTYJEHTaM, KOTOPhIE HE MOTYT MPOJOJKUTH OOydeHHE
WIN NIPUCTYIUTh K MPO(ECCHOHATBHON JESTEeIbHOCTH 110 OKOHYaHUH By3a 0€3 JONOJHUTEb-
HBIX 3aHSITUH 10 COOTBETCTBYIOIIEN JUCLHUIUIMHE.

OreHouHBIE CPEACTBA JUIsl MHBAJIKMIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAIMH 3]10-
POBbSI BEIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOAMMOCTH MHBAIMJAM U JIMLAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3]10-
POBbsI IPEAOCTABIISETCS TONOIHUTEIBHOE BPEMS AJIs1 OJATOTOBKH OTBETA HA IK3AMEHE;

— MpU IPOBEJICHUH NTPOLEYPhl OLIEHUBAHUS PE3yJIbTATOB 00YUSHHsI MHBAIU/IOB U JIMIL
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 310pPOBbsI IIPEyCMAaTPUBAETCS NCIIOJIb30BAHNE TEXHUYE-
CKUX CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX MHAMBUYaTbHBIMU OCOOEHHOCTSIMU;

— IpU HEOOXOIUMOCTHU JUIsl 00y4arOLMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710~
POBbsl M MHBAIMJOB IPOLEIypa OLICHUBAHUS PE3YIbTATOB OOYUYEHUS 10 TUCLMIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponetypa oueHNMBaHMs pe3yabTaTOB 00yUEHHsI MHBAJIHMIOB U JIML C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 370POBbsI 110 JUCUUIUIMHE (MOZYJI0) NMpEeayCcMaTpUBAET IPENIOCTaBIECHUE
uHpopmanuu B popMmax, aJalTUPOBAHHBIX K OFPAaHUYEHUSIM UX 3[0POBbsS M BOCIPHUATHS UH-
dbopmaruu:

JUst a1 ¢ HapyIEHUsIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig nu1 ¢ HapyIIeHUsMH OIIOPHO-JBUTAaTEIBbHOTO alapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlanHbIil TIepedeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTU OT KOHTHHIE€HTA

oOyyJaronuxcs.

S. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON y4eOHOH JUTEPaTypPbl, HEOOXOAUMOIT
JJISE OCBOCHM S JUCHMILIMHBI (MOXLYJIS)

5.1 OcHoBHasi 1uTEpaTypa:

1. Beromxkun, A. I'. Umxenepras 3ammra BogHOW cpenbl [Tekct] : yueOHOe mocodume
JUIsL CTYACHTOB BY30B, 00yYaroIUXcs 110 HAMPABJIECHHUIO MOATOTOBKY "3aluTa OKpyKaromei
cpeanl" / A. I'. Beromkus. - Cankt-IletepOypr ; Mocksa ; Kpacnonap : Jlans, 2014. - 415 c.

2. mutpenko, B.II. Yrpasnenue 3konorudeckoit 6e30macHOCTbIO B TexHOChepe [Diek-
TPOHHBIN pecypce] : yued. nocodue / B.II. Imutpenko, E.M. Meccunesa, A.I'. ®eTncoB. —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlamp, 2016. — 428 c¢. — Pexum poctyma:

https://e.lanbook.com/book/72578

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. C.B. benog. be3onacHOCTh )XH3HEIEATEILHOCTH U 3alIATa OKPYXKAIOIICH Cpebl (TEXHO-
cdepnas 6e3onacHocTs). M3marenscto: KOpaiit, 2011. — 680 c.

2. 3uranmuH, M.I'. TIpoekTrpoBaHne ammapaTtoB MBUICTA300YUCTKU [DIEKTPOHHBIA pe-
cypc]: yuebnoe nmocodue / M.I'. 3uranmmn, A.A. Konecauk, A.M. 3uranmmi. — DIek-
TpoH. maH. — Cankr-Ilerepbypr : Jlams, 2014. — 544 c. — Pexum npocryma:
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https://e.lanbook.com/book/72578

https://e.lanbook.com/book/53696
3. MopaueBckuii, A.I'. TepmoanHaMUUeCKue pacuyeTsl B XUMUU M METAJUTYpruH [JeK-
TPOHHBIN pecypc] : yueOHoe nmocodue / A.I'. MopaueBckuii, U.b. Cnaakos, E.I'. ®upcoga.
— Dnekrpon. gan. — Cankt-IlerepOypr : Jlanb, 2018. — 208 c. — Pexum pocryma:
https://e.lanbook.com/book/104851
4. Hapeimkun, J1.I'. PaBHOBecust B pacTBopax snekTposuToB. Pacuerst ¢ Mathcad [Onek-
TpOHHBIA pecypc] : yuebnoe nocodue / JI.I'. Hapeimkun, M.A. Ocuna, B.®. OukoB. —
OnekrpoH. gan. — Cankr-IlerepOypr : Jlamp, 2018. — 180 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/101866

5.3. [lepuoauveckue U31aHusA:
be3onacHocTs B TexHOChEpE.
ITpoTuBONIOKAPHBIN U CIIACATENIbHBII CEPBUC.
TexHonoruu rpaxaaHcKoi 6€301MacCHOCTH.
DKOJIOTMYECKUIl BECTHUK Hay4HbIX HeHTpoB YOC.
DKOJIOTMYECKOE IIPABO.
Becthuk JII'Y. Cepust: @usuka. Xumus.
Kypuan ¢pusndeckoit XUMHH.

NoakowhE

6. Ilepeuyenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MH-

TepPHET», B TOM 4YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JAHHBIX U UH(oOpMaNu-
OHHBbIE CIIPABOYHbIE CHCTEMbI, HE00X0JUMBbIE /1JI5l 0CBOEHHS THCIUIIIUHBI (MOAYJIs).

1.
2.
3.

ok~

1

1
1

1

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

[MTopran OTKPHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

ba3za OTKpBITBIX JaHHBIX MMUHHCTEpCTBA Tpyda M COLUAIBHOM 3amuThl PO

https://rosmintrud.ru/opendata

ba3za nannbix Hay4noii anextponnsiii 6udmmorexku eLIBRARY.RU https://elibrary.ru/

baza nmannbpIx Bcepoccuiickoro MHCTUTYTa HaydyHOW M TEXHHYECKOH HH(OpMaruu

(BUHUTU) PAH http://wwwz2.viniti.ru/

ba3bl naHHBIX B cepe MHTEIIEKTYaJbHOW COOCTBEHHOCTH, BKJIIOYasl MAaTEHTHBIE 0a3bl

JaHHBIX WWW.Iushano.com

ba3bl TaHHBIX M aHAIWTHYECKUE MyOIMKaluu «YHUBEPCUTETCKass HH(POPMALIMOHHAS CH-

crema POCCH» https://uisrussia.msu.ru/

®denepanbHas rocynapcTBeHHas MHPoOpManmoHHas cucreMa «HarumoHanbHas 371€KTPOH-

Hast Ooubnuroreka» https://H36.pd

ba3za naHHBIX mpodeccHOHANBHBIX CTaHAAPTOB MMHHUCTEPCTBA TpyAa U COLMAIBHOM 3a-

mutsl PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-

reestr-professionalnykh-standartov/

0. Basmr JTaHHBIX MuHuncrepcTBa SKOHOMUYECKOI0 pa3sBUTUA PO
http://www.economy.gov.ru

1. Enunas 6a3a roctoB PO - http://gostexpert.ru/

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

3. YueOHbIe 6a3bl (bU3UKO-XUMHYECKHUX JTAHHBIX MIY)

http://www.chem.msu.su/rus/elibrary/edu bases.html

14. Pazpen "3JIEKTpOHHBIE pecypcst” Ha caure NIOITAK

1

1

http://media.iupac.org/publications/epub/index.html

5. HuadopmanmonHo-npaBoBas cucrema «lapant» [DnekTpoHHBIH pecypc] — Pexum no-
cryna: http://garant.ru/

6. DnexTpoHHO-OMbOIHOTEeYHas cuctema «KoHcynbrant crynenta» Www.studmedlib.ru
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17. Scopus - MYJIbTHAUCITUIUTHHAPHAS pedepaTuBHas Oa3za JTAHHBIX
https://www.scopus.com/

18. Komnekmust  xypHajgoB  wum3nmarenbctBa Elsevier Ha moprame  ScienceDirect
https://www.sciencedirect.com/

19. Poccuiickas memOpanHas ceTh Russian membrane network www.rusmembrane.net

20. DnekTponHble yueOHUKH Kadeapsl MemOpannoit Texnonorun Poccuiickoro XuMuko-
TexHonornueckoro YHuBepcurera M. .. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

21. EauHoe OKHO JocTymna K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/library?p_rubr=2.2.74.8

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

23. HenpaButenscTBeHHBIH dKon0ornueckuii pona nmenn B.U. Bepuaackoro
http://www.vernadsky.ru/

24. Nndopmanus B UaTepHer, cBsizannas ¢ umeneM /.11, Menneneesa. Mendeleev Online

7. MeToauyeckue yKa3aHusi Ui O0OY4YAIOIIUXCH MO OCBOEHUIO JUCIHHUIIMHBI
(Mmonxyuis)

VYcenemHoe 0OCBOGHME IUCUMILIMHBI MPEANoJiaraeéT akTUBHOE, TBOPUYECKOE Yy4yacTue
CTYJCHTA ITyTEeM ILJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Texkymuii KOHTPOJb 3HAHMM OCYILECTBIAETCS HAa KaXJAOM JIEKIMOHHOM U
NPaKTUYECKOM 3aHATHHU (ceMuHape). FitoroBas popma KOHTPOIIS — IK3aMEH.

O01mue pexoMeHIANH

V3ydyeHrne AUCHMIUIMHBI CJICIyeT HAaYMHATh C MPOopaboTKH pabodell mporpamMmbl,
0co0oe BHUMaHue, yAeNsis HeIsIM U 3a/ladyaM, CTPYKTYpPE U COJIep>KaHuI0 Kypca.

NMmeercs anekTpoHHAs BEpCUs JIEKIHUN 110 JAHHOW JTUCHUTIIINHE.

OcHoBHOM (popmoii 00y4eHHS CTYACHTOB SIBISIETCS CaMOCTOsITeNbHas paboTa Haj
yueOHbIM MaTepuaioM. [Iporecc u3yueHus: AMCUUIIIIMHBI COCTOUT U3 CIEAYIOIIMX ATAlOB:

1 IIpopaboTka TeopeTHYECKOro MaTepuaia MO PEKOMEHIOBAHHBIM Y4YeOHHKAM H

KOHCIIEKTaM JIEKIIMH, IPEeOCTaBIEHHBIX MPEIO0IaBaTEIEeM B AJIEKTPOHHOM BH/IE.

2 BrlnosIHEHUE CAaMOCTOSATEIbHBIX padoT.

3 Cpaum »5Kk3aMeHa B YCTHOW WM THUCbMEHHOW ¢opMe (IO YCMOTPEHHUIO

npernojaBaTess).

PabdoTa ¢ KOHCIIEKTOM JIeKITHH

[IpocMoTpuTE KOHCHEKT cpa3dy IMOCie 3aHsATHI, OTMETbTe MaTepuaj KOHCIEKTa
JIEKIMM, KOTOPBIM BBI3BIBACT 3aTPyAHEHUs 1Jsi MOHUMaHuA. [lonbiTaiitech HATH OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, HCIIOJB3YSl PEKOMEHIyeMYIo IuTepaTypy. Eciiu camocrosiTensHo
HE yJa10chk pa3odpaThCs B MaTepuane, chopMyIupyiuTe BOMPOCH U 0OpaTUTECh 3a TTIOMOIIBIO
K TIPEToaBaTel0 Ha KOHCYJIBTAINN WM OJIMbKalIed JeKuu. PeryinspHo OTBOIUTE BpeMs
JUIsl IOBTOPEHUSI TPOMJEHHOTO MaTepuana, MpoBEpsisi CBOU 3HAHUSA, YMEHHUS M HAaBBIKU IO
KOHTPOJIbHBIM BOITPOCAM.

IpakTnyeckune 3aHsATHA (CEMUHAPDbI)

[loaroToBka K MPaKTHUECKUM 3aHATUSAM (CEMHHAapaM) COCTOMT U3 HECKOJIbKHUX
ATAroB:

- IOBTOPEHUE U3YyYEHHOTO Matepuania. J{Js 3Toro ucnonb3yrTcs KOHCTIEKTHI JIEKIUH,
PEKOMEHI0BaHHAsl OCHOBHAS U JIOTIOJIHUTEIbHAS JINTEPATYPA;

- yrinyOJeHue 3HaHUi 1o TeMe.

Ha mnpaktuyeckux 3aHATUSX (CeMHHapax) NPUBETCTBYETCS AKTUBHOE Yy4YacTHE B
00CYXXJIEHUM KOHKPETHBIX CHUTYyalluld, CIIOCOOHOCTh Ha OCHOBE IMIOJYYCHHBIX 3HAHUUN
HaxoauTh HauOosiee A(PPeKTUBHBIC PEHICHUS IOCTABJICHHBIX IPOOJIEM, YMETh HaXOJIWTh
TTOJIE3HBIN JTOTTOTHUTEIbHBIA MaTEPUa O TEMATUKE 3AHATUM.
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MeTonnyeckue peKOMEHJALMH NPenoJaBaTeasiM IO MeTOJAMKe IpPOBeleHHs
OCHOBHBIX BH/10B Y4eOHBIX 3aHATHI.

Jleknuu. MeToauka 4YreHus.

Jlekuu SIBISIOTCS] OJHUM U3 OCHOBHBIX METOJIOB 0OYUEHHS 10 AUCUUILUIMHE, KOTOPHIE
JOJKHBI pelIaTh CIAEAYIOLIUE 3a0a4u:

— U3JI0KUTh BXHEHIIMN MaTepuai MporpaMmbl Kypca, OCBELIAtOIUI OCHOBHbIE MOMEHTBHI;
— Pa3BUTH y CTYIEHTOB MOTPEOHOCTh K CaMOCTOATENBbHOM paboTe Haja y4eOHOM M HayuyHOU
JIUTEpPaTypOil.

I'maBHOM 3aa4eil KaK10M JIEKIIUH ABJISIETCS PACKPBITUE CYIIHOCTH TEMBI UM aHAJIIU3 €€
IJIABHBIX MOJIOKEHUH. PexoMeHyeTcst Ha nepBOM JIEKIIMK JAOBECTH J0 BHUMAHUS CTYIEHTOB
CTPYKTYpY Kypca U €ro paszeiibl, a B JalbHENIIEM yKa3bIBaTh HA4alI0 KaKJOro pasjiena, CyTh
U €ro 3a/lau, a, 3aKOHYMB M3JI0’KEHHE, OJBOIUTH UTOT IO ITOMY pa3jieiy, YTOObl CBA3aTh
ero co ciaenytomumM. CoaepkaHue JIEKIMH omnpenensercs pabodeld MporpaMMoil Kypca.
KpaiiHe »xenaTenbHO, 4TOOBI KaXkJas JIEKLMsA OXBaThlBaja M HMCUEPIIbIBAJA OINpPEICIICHHYIO
TEMy Kypca M TpeacTaBisiia coOOil JIOTHUECKH BIOJHE 3aKOHYEHHYIO paboty. Jlyurre
COKpPAaTUTh TEMY, HO HE JIOIYCKaTh IIEpephiBa €€ B TAKOM MECTE, KOTJla OCHOBHAs Ues ellle
HOJTHOCTBIO HE PACKPBITA.

IIpakTuyeckue 3aHsATHS (ceMHHapbl). MeToAMKAa NPOBeJeHUS NMPAKTHYECKHX
3aHATHI (CEMHHAPOB)

B mpouecce moAroroBkM K MPaKTUYECKHUM 3aHATHSAM (CEMUHApaM) pEeKOMEHAYETCs
B3aUMHOE OOCYX/IEHHE Marepuana, BO BpEMs KOTOPOTO 3aKpeIUIIOTCS 3HAHUS, a TaKxkKe
pUOOpeTaeTcs MpakTUKa B U3JIOXKEHUU U Pa3bsICHEHUM IOJIyYEHHBIX 3HAHHM, pa3BUBaeTCs
peusb. [Ipu HEoOXonuMOCTH ciexyeT oOpalaThes 3a KOHCYJbTallMel K npenogasarento. Mas
Ha KOHCYJbTallMI0, HEOOXOJMMO XOpOLIO TNpPOAyMaTb BONPOCHL, KOTOpPbIE TPEOYIOT
pasbsicHeHus. B nporecce TBopueckoro o0CyKAeHUs U AUCKYCCUU BbIpaOaThIBAIOTCS YMEHUS
Y HAaBBIKU MCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS JJIS PEIICHUS MPAKTHUECKUX 3aj1au.

Kputepuu oniennBanus pab0oThl Ha MPAKTUYECKUX 3aHATHIX (CEMUHApPaXx):

— MPaBWJIBHOCTh OTBETA MO COAEP)KAHUIO 3a/laHusl (YUMTHIBAETCS KOJMYECTBO M Xa-
pakTep omMOOK IPU OTBETE);

— MOJIHOTA U TIIyOMHa OTBeTa (YYUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (PaKTOB, MOHATHIA
U T.IL.);

— CO3HATEILHOCTh OTBETAa (YUUTHIBAETCS TOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTMKA U3JI0XKEHHsI MaTeprasia (yYUThIBAETCS YMEHHE CTPOUTH LENOCTHBIN, TOCe-
JIOBaTEJIbHBIN paccKka3, TpaMOTHO IOJIb30BaThCsl CIIEHUATbHON TEPMUHOJIOTHEN );

— palMOHAJIBLHOCTh MCMOJIb30BAaHHBIX MPHUEMOB U CIIOCOOOB PEIICHUs MOCTaBICHHOU
yueOHOH 3amaun (YUUTBHIBAE€TCS YMEHHE HCIOJIb30BaTh Hambosiee MpOrpeccuBHbIe U P dek-
TUBHBIE CIIOCOOBI JOCTHKEHUS 1€ );

— CBOEBPEMEHHOCTh U 3(()EeKTUBHOCTh UCIOIb30BAHUS HAIJISIIHBIX TOCOOUI M TeXHH-
YECKUX CPEACTB MPU OTBETE (YUUTHIBAETCS TPAMOTHO U C MOJIb30M MPUMEHATh HATJSAHOCTh U
JEMOHCTPALIMOHHBIN OMBIT IIPU YCTHOM OTBETE);

— UCIIOJIb30BaHHUE JOTIOJTHUTEIHHOTO MaTepuaa (00s3aTeIbHOE YCIIOBUE);

— PalMOHATBHOCTD MCIIOIb30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3aj1aHue (He 0100pseT-
Csl 3aTSIHYTOCTb BBIMIOJIHEHUS 33/1aHUS, YCTHOTO OTBETa BO BPEMEHH, C yYETOM HHJWBUIYalIb-
HBIX OCOOCHHOCTEH CTYJIEHTOB).

MeToanuyeckne peKOMeHIalUM JJI1 HAanucaHus pedeparon

Hanwucanue pedepara siBnsercs ogHoil u3 Gpopm oO0ydeHus: CTyIACHTOB, HAIIPaBICHHON

Ha OpraHU3allli0 U IOBBIIIEHHE YPOBHS CaMOCTOSITEIbHON pabOThl CTYAEHTOB; OJHOM W3
¢dopm HayuyHOU PabOTHI CTYJCHTOB, LIEIbIO KOTOPOU SIBJISIETCS PACHIMPEHUE HAYYHOT'O KPYTo-
30pa CTY/IE€HTOB, O3HAKOMJIEHUE C METOAOJIOTHEN HAyYHOTO TOUCKA.
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OcHOBHBIE 33Jjauu CTYJEHTa [IPU HAIMCaHUU pedepaTa: ¢ MAKCUMAIbHON MOIHOTOMN
UCTIOJIb30BaTh JIMTEPATYpPy IO BBIOpAaHHOW TeMe (KaK PEKOMEHIyeMYI0, TaK M CaMOCTOs-
TEJIBHO 10100paHHYI0) Ul IPABUIBHOIO IIOHUMAaHMs aBTOPCKOW MO3MIMHU; BepHO (0e3 Hc-
Ka)XCHHUSI CMBICTIA) TIepeiaTh aBTOPCKYIO MO3HIIMIO B CBOCH paboTe; YSICHUTH Ui ce0sl U U3-
JIOKUTh IPUYUHBI CBOETO COrlacHsl (HECOracHsi) ¢ TeM WIM UHBIM aBTOPOM IO JaHHOH Mpo-
Oseme.

Cmpykmypa pepepama

1. TuTyAbHBIN THUCT

2. OrnaBnenue

OrnaBnenue - 3To MIaH pedepara, B KOTOPOM KaXKJIOMY pa3feiy JOJDKEH COOTBET-
CTBOBaTh HOMEP CTPAHMIIbI, HA KOTOPOH OH HAXOIUTCS.

3. Tekct pedepara.

OH fenuTCs Ha TPU YacTU: BBEJCHNE, OCHOBHAS YacTbh U 3aKJIFOUEHHE.

a) Beenenue - pasnen pedepara, TOCBAMICHHBINA TTOCTAHOBKE MPOOJIEMBI, KOTOpasi 0y-
JIeT paccMaTpUBaThCs U OOOCHOBAHUIO BBIOOPA TEMBI.

6) OcHOBHas 4acTh - 3TO 3BEHO pabOTHI, B KOTOPOM IOCJIEIOBATEIBHO PACKPHIBACTCS
BbIOpaHHas TeMa. OCHOBHAs 4aCTh MOXKET OBbITh NPE/ICTaB/IeHa KaK LEJIbHBIM TEKCTOM, TaK U
paszaenena Ha riaBbl. [Ipr HEOOXOAMMOCTH TEKCT pedepaTa MOKET JOMOIHATHCS HILTIOCTPa-
USMH, TaOauLaMu, rpaduKaMu, HO MU He ClIeyeT "meperpyxarb" TEeKCT.

B) 3aKJIIOYeHHE - TAHHBIN pasnen pedepaTta MT0JKEH ObITh PEICTABICH B BUIEC BBIBO-
JI0B, KOTOPbIE TOTOBSTCSI HA OCHOBE IOATOTOBJIEHHOI'O TEKCTa. BBIBOIBI JOJDKHBI OBITH KpaT-
KAMH M YeTKUMH. Taxke B 3aKIII0YCHHE MOKHO 0003HAUUTh MPOOIIEMBI, KOTOpPbIE "BBICBETH-
uck" B X0oJe paboThI HaJl pedepaToM, HO He ObUTH PACKPBITHI B padoTe.

4. CnuCcOK MCTOYHUKOB U JIUTEPATyphl. B JaHHOM CrMCKe Ha3BIBAIOTCS KAaK T€ UCTOY-
HUKH, Ha KOTOPBIE CCBhIJIAETCsl CTYJEHT NPH MOJATrOTOBKE pedepara, Tak U BCe UHBIE, U3yUeH-
HBIC UM B CBSI3U C €T0 MOJATOTOBKOW. B paboTe M0MmKHO OBITh HCIIONIB30BAaHO HE MEHee 5 pas-
HBIX UCTOYHMKOB. PaboTa, BBHINOJIHEHHAs! C UCMOJIb30BAaHUEM MaTepHualla, COJIeprKallerocs B
OJTHOM HAayYHOM HCTOYHUKE, SBIISICTCS SIBHBIM IUIarMaToM U He nmpuHuMaercs. Odopmienne
Criucka MCTOYHUKOB M JIMTEPATyphl JOJKHO COOTBETCTBOBATH TpeOoBaHUAM Oubiuorpadu-
geckux craHaaproB. O0beM M TEXHWYECKHE TPEOOBAHHS, NMPEIBSIBISIEMbIE K BBITIOTHEHUIO
pedepara.

[IpesenTanuu x pedepary BononHAIOTCS B nporpamme Power Point. OHa nomkHa co-
CTOATh U3 5-8 ClaliJJOB U coJepaTb OCHOBHBIE OIpeJesIeHus], (PaKTUUECKUI HILTIOCTPUPO-
BaHHBIN MaTepua, BBIBOABI M CIHCOK MCIIOIB30BaHHBIX MCTOYHHKOB. MaTtepuain ajsi coo0-
IeHUs] He0OXOAMMO UCKaTh B KHMIax, KypHalaX W MHTEPHET-MCTOYHHUKAX, OMYOJUKOBaH-
HBIX B [TOCTIeIHUE 3 roja.

Jlokiaz, cCOnmpoBOXKIAOIIMK TPE3EHTAMN, JOJKEeH 3aHuMarh 7-10 munyt. Y nokian,
U TIPE3EHTAIlUH MIPEIBAPUTEIBHO MPUCHIIAIOTCS MPENoJaBaTesio 1Mo IEKTPOHHON MoYTe Ha
TIPOBEPKY.

MeTtoanyeckue peKOMeHAANMH UISl NMOATOTOBKH K KOHTPOJILHBIM padoTramM H
HANUCAHUS KOHTPOJIBHBIX padoT

IIpu moAroToBke K KOHTPOJIBHONH paboTe U UTOrOBOMY TECTHPOBAHUIO HEOOXOIUMO
BHUMATEIHHO MPOYUTATh COCTABJICHHBIC paHee KOHCIEKTHI JICKIIUH, IPOCMOTPETh TOPSI0K
BBINOJIHEHUS Ta0OPAaTOPHBIX PabOT M OCHOBHBIE MOJYYEHHBIE B XO/€ J1a00paToOpHbIX padoT
BBIBOIBI. OTBETHTh HAa KOHTPOJIBHBIE BOMPOCHL. CBEPUTH CHHCOK BOIPOCOB C WMEIOIIEHCS
uHpopmanueii. Henocraromnryto nadopmaio HeoOX0AUMO HaTH B yuyeOHUKaxX (Y4eOHBIX
MOCOOMSX ) WM B IPYTUX UCTOYHUKAX WH(POpMAITUH.

KonrtponbHast pabota mpoBOAUTCS B MUCbMEHHOH Qopme.
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KonTponbHable paboThl 00BIUHO COAEPKAT HECKOJIBKO BOIPOCOB M UMEIOT HECKOJIBKO
BapraHToB. CTyZIeHT MO0 caM BBIOMPAET OJIMH U3 MPEUIOKCHHBIX BAPUAHTOB, JINOO MPEIo-
JlaBaTeJIb 3aKPEIUISIET 3a KaXKIbIM CTYJAEHTOM OIpECIICHHbI BAPUAHT.

MeToauyeckue peKoOMeHJIANNH ONpeae/siionye Npoueaypbl OeHUBAHUS YCTHO-
ro onpoca

C 1enbo KOHTPOJISL ¥ MOATOTOBKH CTYJIEHTOB K M3yYEHUIO HOBOM TEMbI BHaYajle Kax-
JOM MPAaKTUYECKOTO 3aHATHUS IMPEnojaBaTesieM MPOBOIUTCS WHAMBUAYAIbHBIN WM (QpPOH-
TaJIbHBIM YCTHBIA ONPOC IO BBINOJHEHHBIM 33/IaHUAM IpeAplayend TeMbl. Kpurepun oueH-
KH: — PaBUIILHOCTh OTBETA 10 COACPKAHUIO 3aJaHus (YUUTHIBACTCSI KOTUYECTBO U XapaKTep
OLIMOOK TPH OTBETE);

— MOJTHOTA U TIyOMHa OTBeTa (YYUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, MOHITUN
U T.IL.);

— CO3HATEJIBbHOCTh OTBETAa (YUYUTHIBAECTCS MOHMMAHKE U3JIaraeéMoro Marepuania);

— JIOTUKA M3JI0’)KEHUS MaTepuaia (yYUTHIBAETCS YMEHUE CTPOUTH IICJIOCTHBIN, Mmoce-
JIOBATENbHBIN paccka3, TPaMOTHO MOJIb30BAThCS CIIEUATbHON TEPMUHOIIOTHEH );

— paIMOHATLHOCTh WCIOJIh30BAHHBIX NMPHUEMOB U CIIOCOOOB PEIICHUS MOCTaBICHHOU
yueOHoI 3a/1aun (yUYUTHIBACTCA YMEHHE HMCIOJb30BaTh Hanbolee mporpeccuBHbie U 3 dek-
TUBHBIE CIIOCOOBI TOCTYKCHUS TICITH );

— CBOEBPEMEHHOCTH U 3()()EKTUBHOCTh HCIIOJIb30BAHUS HATJISIIHBIX TOCOOUHN U TEXHH-
YECKHUX CPEJICTB MPHU OTBETE (YUYUTHIBACTCS TPAMOTHO U C TOJIb30M MPUMEHSTh HATJISIAHOCTD
U IEMOHCTPAIMOHHBIHN OIBIT IPH YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuraia (00s3aTelIbHOE YCIOBUE);

— palMoHAIBHOCTh UCIIOJB30BAHUS BPEMEHHU, OTBEIEHHOTO Ha 3ajaHue (He oo0pseT-
Csl 3aTSHYTOCTh BBITIOJIHEHHS 3aJaHUs, YCTHOTO OTBETAa BO BPEMEHHU, C YUETOM HHIAMBHUIY-
AIBbHBIX 0COOEHHOCTEN CTYJICHTOB).

Pa3BepHyTHIli OTBET CTyAEHTa JOJKEH MPEACTABISITH COOOM CBSI3aHHOE, JIOTUYECKU
MocleI0BaTeIbHOE COOOIIeHHEe Ha 33aJaHHYI0 TEMY, MOKa3blBaTh €ro YMEHHE MPUMEHATH
OTIpeIeTICHUs, TpaBUiIa B KOHKPETHBIX CIydasx.

MeToanyeckue peKOMeHAAMH /sl IPOBeIeHUs IK3aMeHa
[Ipu o11eHKE YYUTHIBAIOTCS CIEAYIOIINE KaYECTBEHHbBIE TTOKA3aTeNId OTBETOB:
r1youHa (COOTBETCTBHE U3yYEHHBIM TEOPETHUECKUM OO0OIIEHUSIM); IIIUPOTA;

o OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IPOrpaMMe YMEHUSM IPUMEHSTh
MOJIyYEHHYI0 HHPOPMAIHIO);

. MOJIHOTA (COOTBETCTBHE 0OBEMY NMPOTrpamMMmBbl);

o YHCII0 M XapaKTep OIMHUOOK.

CryneHTbl 00s3aHBI CAAaTh JK3aMEH B COOTBETCTBHHM C PACIHCAaHWEM W YYCOHBIM
TUTAHOM.

DK3aMeH MO0 JUCUUIUIMHE TpecienyeT Lelb OIEeHUTh pPadoTy CTyAeHTa 3a Kypc,
NOJIydeHHUE TEOPEeTUUECKUX 3HAHMUM, MX MPOYHOCTh, Pa3BUTHE TBOPUYECKOTO MBIILICHUS,
nproOpeTeHre HaBBIKOB CAMOCTOSITENIbHOW paboThl, YMEHHE MPUMEHSATh MOJTyYCHHbIC 3HAHUS
JUTS pEIICHUS TPAKTHYECKUX 3a7au.

dopma TpoBeNeHUs dK3aMeHA: YCTHO WJIM NMHChMEHHO YCTaHABIMBACTCS PEIICHUEM
Kadeapel. DK3aMeHaTOpy MpPEeJOCTaBIIeTCsS MPaBO 3a/]aBaTh CTYACHTaM JIONOJHHUTEIbHbIE
BOIPOCHI IO BCEeW yueOHOU MporpaMMe AUCIUILITHHBL.

PesynmpTar cpauMm SK3aMeHa 3aHOCUTHCS MPENOJABaTeNieM B HK3aMEHAIIMOHHYIO
BEJIOMOCTH U 3aUE€THYIO KHUXKKY.

B ocBOCHHMH TUCIUTUIMHBI HHBAJTUAAMHE U JTUIIAMH C OTPAaHUYEHHBIMHI BO3MOXXHOCTSMU

3I0pPOBBsSI OOJIBINIOE 3HAUYCHWE WMEET WHIWBHIyalbHas ydeOHas padoTa (KOHCYIbTAITUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOTro MaTrepuaia.
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I/IHI[I/IBI/II[yaJ'IBHBIe KOHCYJIbTaluU II0 IMPECAMETY ABJIAIOTCA BaXXHBIM (baKTOpOM, CIIO-
CO6CTBy}OH_II/IM WHAUBUAYyAJIU3alUA 06yquI/151 1 YCTAHOBJICHUIO BOCHHUTATCIIBHOI'O KOHTAKTa
MECXKAY MIperogaBarciicM U O6y‘IaIOH_[I/IMC${ HHBAJIUWJIOM HJIM JIMOOM C OI'paHUYCHHBIMU BO3-
MOKHOCTSAMH 300POBbA.

8. IlepeueHb MH(OPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX MPH OCYILECTBJIe-
HUM 00pa30BaTEJIBLHOIO Mpolecca Mo AucuunInHe (Moay.ao) (mpu HeoOX0AUMOCTH)

8.1 llepevyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

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

2. OpraHu3anus B3auMOJEHCTBUSA C OOYYaIOUIMMUCSA TOCPEICTBOM 3JIEKTPOHHOW HOYTHI
(mpoBepKa JOMAIIHUX 3a/laHui U KOHCYJIbTHPOBAHUE ITOCPEACTBOM IEKTPOHHOM IIOYTHI).

8.2 IlepeyeHb JHIIEH3MOHHOT0 MPOTPAMMHOI0 o0ecredeHusl
1. Microsoft Windows;
2. IIporpammusrii maker Microsoft Office;

3. IIporpamMmmMHoOe obecrieueHue IS CIA0OBHISTITHX.

9. MartepuajibHO-TeXHUYecKasi 0a3a, HeoOXoAMMasi I OCYLIeCTBJIeHUsI 00pa3o-
BaTeJIbHOI0 MpoLecca 1o AUCHUIInHe (MOAYJII0)

MarepuanbHO-TeXHUYECKOE 00ecriedeHre TUCIUILIMHBI (MOAYIs) U

Ne Bun pa6or
OCHAIIICHHOCTh

1. JlekmoHHbIe 3a- | Y4yeOHas ayAuTOpUs JUIsl TPOBEACHNUS 3aHATHIA JIEKIIMOHHOTO THTIA,

HATHUS OCHAIlleHHAasi KOMIUIEKTOM y4eOHOH M crelMaIn3upoBaHHON Mebeny,
JOCKOM-9KpaHOM YHHBEPCAIbHOW, TIOBECHBIM ITPOSKTOPOM M HOYT-
OyKoMm.
(ayx. 101a, r. Kpacuonap, yi. CraBporonbsckas, 149)

2. CeMuHapckue VYuebHas ayuTOpUs 1J1s IPOBEICHHS 3aHATUH CEMUHAPCKOTO THUIIA,

3aHSTUSA OCHAIIICHHAs! KOMIUJIEKTOM y4eOHOM U CreHaIn3upOBaHHON MeOenu,
JTIOCKOI-3KpaHOM YHHBEpCAJIbHOW, OJBECHBIM ITPOEKTOPOM M HOYT-
OyKOM.
(ayn. 101a, r. Kpacuonap, yi1. CraBponosnbcekasi, 149)

3. I'pynmoBeie (MH- | YueOHas ayAuTOpUS TSl TPOBEACHHUS TPYNTIOBBIX U HHIUBHUIYaJIh-
JTUBUAYaJIbHBIE) | HBIX KOHCYJIbTALlMH, OCHAILICHHAS! KOMITJIEKTOM Y4eOHOMU U crierua-
KOHCYJIbTAIUU JU3UPOBAHHON MEOENH, TOCKON-2KpaHOM YHUBEPCAIbHOM, MMOIBEC-

HBIM IIPOEKTOPOM U HOYTOYKOM.
(aym. 101a, r. Kpacuomap, yi. CraBporonbckas, 149)

4. Texymuii  koH- | YueOHast ayIuTOpHs U1 IPOBEIECHUS TEKYILEro KOHTPOJIS U TIPOMe-
TPOJb,  TPOME- | )KYTOYHOH aTTECTAllNH, OCHANCHHAs KOMILJICKTOM Y4eOHO! U CIIeIH-
KYTOUHAsi aTTe- | AIM3UPOBAHHON MeOenH, T0CKOH-3KpaHOM YHUBEPCaIbHOM, MoJ1BeC-
CTamust HBIM TIPOEKTOPOM H HOYTOYKOM.

(ayn. 101a, r. KpacHozmap, yi. CraBpomnosbckas, 149)

5. Camocrositens- | [Tomemenus Ay caMocTosATENbHONU pabOThI CTYIEHTOB, OCHAIIIEHHBIE

Has pabora yueOHOIl MeOenpl0 U KOMITBIOTEPHOM TEXHHUKOH C BO3MOKHOCTBIO

noAkIroueHus k ceTu "MHTepHeT" 1 oOecrieueHueM J0CTyna B dJICK-
TPOHHYIO HH(POPMALMOHHO-00Pa30BaATENbHYIO Cpelly YHUBEPCUTETA.
(ayn. 329c, 401c, r. Kpacuonap, yin. CtaBponosnbckas, 149)
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