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Pa6ouas nporpamma aucuuruinasl b1.B.04 «IIporecch! u anmapaTsl COBpEMEHHBIX
CPEJICTB 3alllMThI YEJIOBEKA U OKPY’KAIOIIEH Cpeibl» COCTaBjIeHa B COOTBETCTBHUU C
dbenepaibHBIM  TOCYIapCTBEHHBIM  00pa30oBaTEIbHBIM  CTAHAAPTOM  BBICIIETO
obpazoBanus (OI'OC BO) no nanpasnenuto noarotosku 20.04.01 Texunocdepnas

oe3onacHocTh (yTBepkaeH Ilpukazom MwunHoOpHayku Poccuum ot 06.03.2015
Nel72).
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KaHJl. XUM. HayK, JOLEHT Kadeapsl /j (!
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PabGouass mporpamma JIUCHUIUTMHBI YTBEp)KJIE€HA Ha 3acefdaHuu Kadeapbl
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3aBeayromuii kadeapon pusndeckoil XuMuu
Il -p XUM. HayK, npodeccop 3adosonkuit B..

Pabouas mporpamma oOcy:xkaeHa Ha 3aceqaHuu Kadeapsl (BbITyCKaloIIe) ooieH,
HEOPTaHWYECKON XUMHUH U UHPOPMAIIMOHHO-BBIUYNCIUTEIBHBIX TEXHOIOTHI B
xumun poTokos Ne 10 ot «15» mas 2020 r.

3aBeayromuii kadeapoi (BbIMycKaromei)

oO111e#, HEOPraHMYECKOM XUMHUU U UH(HOPMAITMOHHO-BBIYUCIUTEIbHBIX
TEXHOJIOTUH B XUMHUU

I-p XuM. Hayk, npodeccop bykos H.H.

VYTBepk/IeHa Ha 3aCeIlaHNK Y4eOHO-METOAMUECKOW KOMUCCHH (PaKyJIbTeTa XUMUU
Y BBICOKUX TEXHOJIOTHM MpoTokoJ Ne 5 oT «25» mas 2020 r.

[Ipencenarens YMK ¢axynbrera becnanos A.B. 8

OKCIIEPTHI:
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"T"azmpom Tpancra3 Kpacuonap"

3enenoB B.W. kanj. XxuM. HaykK, AOLEHT Kadeapsl o0lel, HEOPraHUYECKOM XUMUHN
U UHOOPMAIIMOHHO-BBIYMCIUTENbHBIX TexHojoru B xumuu OI'BOY BO
«KyoI'Y»



1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 leab AMCHUNIMHBI
(GbOopMHpPOBaHKE y CTYJECHTOB TEOPETHUYECKUX 3HAHWH W MPAKTHYCCKUX HABBIKOB JJI U3YYCHUS

IPOIIECCOB M allllapaTOB COBPEMEHHBIX CPEICTB 3aIUThl YEJIOBEKa U OKPYXKAIOIICH Cpeibl Js
ONTUMU3AIMH TPOU3BOJICTBEHHBIX TEXHOJIOTUH C TENbI0 CHIKEHHS BO3JCHCTBUS HETaTHBHBIX
(aKTOPOB Ha YEIIOBEKA M OKPYKAIOLIYIO CPELY.

1.2 3apauu AMCUMNJIMHBI
— chopMupoBaTh 3HAHUSA O (PU3UKO-XMMHUYECKHUX IMPOIECCaX, JICKAIUX B OCHOBE COBPEMEHHBIX
CPEJICTB 3alUTHI YeJIOBEKA M OKPYKAIOIICH Cpeibl OT TEXHOTCHHBIX 3arpsi3HEHU;
— M3YYHTh IPUHIUITBI paOOTHI allapaToB COBPEMEHHBIX CPEJCTB 3alHTHI,
— Ppa3BHUTHh CHOCOOHOCTH ONTHMH3UPOBATH METOABI U CIOCOOBI OOecredeHus 0e30MacHOCTH
YeJioBeKa OT BO3CHCTBUS Pa3IMUHBIX HETATUBHBIX (PAKTOPOB B TEXHOCHEPE;
— pa3BUTh YMEHHUS [0 HCIOJB30BAHUIO TOJYUYCHHBIX 3HAHUA I BBHIOOpA MPOILECCOB H
anmapaToB COBPEMEHHBIX CPEIICTB 3aIUTHI YEIOBEKA M OKPY)KAIOIICH CPEIBL. .

1.3 MecTo aucuuminHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl
Hucuunnuna b1.B.04 «IIpomeccel U anmapaTbl COBPEMEHHBIX CPEICTB 3alllUThl YEIOBEKa U
OKpYXKarollled Cpeapl» OTHOCUTCS K BapuaTuBHOW vactu brioka 1 "ucuumauasl (Momymnu)"
yuebHoro miuaHa. Mzyuenuto aucuumiunbl «lIporeccsl nepeHoca TEXHOI€HHBIX 3arpsi3HEHUN B
OKpyXarolled cpene» JOJKHBI IPEAIIeCTBOBATh M3ydyeHUE AUCHMILIMH «be3onacHocTh
AKU3HeeATeIbHOCTIY, «IIporecchl 1 anmapatsl BOAONOATOTOBKU B TEXHOC(HEPE».

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMH Ppe3yJbTATAMH OCBOCHHMs 00pa30BaTeIbHOI
NPOrpamMMmbl
N3yuenue naHHOM y4eOHOW IUCHMIUIMHBI HAIpaBIeHO Ha (OpPMHUPOBAHHE Yy OOy4YaIOUIMXCS
crenyrmux npodeccruonanbHbix kommereniuii: OITK-2, TTK-20.

Ne Nunexc Conepxxanue B pesynbpTaTe uzydeHus: yueOHON AUCIUTUIUHBI
. | KOMUET | KOMITeTeH I (nmm eé 00yyaroImuecs 10JIKHbI
" | eHuumn YaCTH) 3HATh YMETh BIIQJIETh
1. OIIK-2 | ciocoOHOCTRIO TE€HEePUPOBATH
TeHEepPUPOBATH HOBBIE HOBBIE UJCH, HUX
UJEH, NX OTCTauBaTh OTCTaMBaTh "
1[eJIeHaNPaBICHHO IeJICHAIPaBICHHO
peann30BHIBATH peann30BBIBAThH
2. [IK-20 | cmoco6HOCTBIO POBOJIUTH CIIOCOOHOCTBIO
MIPOBOJIUTH IKCIIEPTUIY IKCIEPTUIY MPOBOJIUTH
0€30IacHOCTH U 0€30IaCHOCTH U PKCHEPTU3Y
9KOJIOTUIHOCTH HKOJIOTUYHOCTH  [0€30TaCHOCTH H
TEXHUYECKHUX MPOEKTOB, TEXHUYECKUX BKOJIOTUYHOCTHU
MIPOU3BO/ICTB, MIPOEKTOB, TEXHUYCCKHUX
MIPOMBIIIITIEHHBIX MIPOU3BOJICTB, [IPOEKTOB,
TIPS ATIPUATHI 1 MPOMBINIJICHHBIX  [POU3BOCTB
TePPUTOPUATIHLHO- MIPEATIPUSATHI U
MIPOU3BOJICTBEHHBIX TEPPUTOPUATHHO-
KOMILJIEKCOB MIPOU3BO/ICTBEHH
BIX KOMITJICKCOB




2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI

2.1 PacnipeneJienne TPyA0EéMKOCTH TUCHUIJIMHBI 110 BUAaM padoT

OO6mias Tpy10EMKOCTh AUCIHUILUIMHBI cocTaBiisieT 4 3au.en (144 yaca, u3 HUX — 68,3 KOHTaKTHBIX
YacoB: JICKITMOHHBIX 8 4., JJa0OpaTopHbIX 26 4., mpaktrdeckux 34 4. u 0,3 gaca KP; 49 gacos
CaMOCTOATENILHON paboThl; 26,7 4YacoB KOHTPOJS), WX pacIpeselieHHe 10 BHIAM pPadoT
MPEJICTaBJICHO B TaOIHIIe

Bun yuebHoi paboTbl Bceero CemecTpbl
4acoB (dacel)
9

KonrakTHasi pa6ora, B TOM yHcJIe: 68,3 68,3
AyIuMTOpHBIE 3aHATHSA (BCEro): 68 68
3aHsATHs TIEKIMOHHOTO THIA 8 8
JlaboparopHbIe 3aHATHS 26 26
3aHATHSI CEMUHAPCKOTr0 TUIA (CEMHUHAPBHI, 34 34
MPAKTUYCCKHUE 3aHSTHS)
HNuasi koHTaKkTHas1 padora:
KoHTpoiub camocTosiTenbHO# paboThI
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 49 49
IToxroroBka oTdera mo 1a00paTOpHEIM padboTam 25 25
IToaroroBka K TeKyIiemy KOHTPOJIIO 24 24
KoHTpoJs:
[ToaroroBka k ’K3amMeHy 26,7 26,7
OO0mas Tpy10eMKoCTh gac. 144 144

B TOM 4YHcJle KOHTAKTHAsA 68.3 68.3

padora

3a4. e 4 4

2.2 CTpyKTypa 1M CUMILJIMHBI.
Pacnpenenenue Bu1oB yueOHON pabOThI U UX TPYJOEMKOCTHU O pa3JieaM JAUCHUIIUHBIL.

Cemectp 9
KonngecTBo yacoB
Ne
AynuropHas CamocTosTenb
pasze HaumenoBaHue pasnenos
na Bceero pabota Has paboTta
JI 113 JIP

1 2 3 4 5 6 7

[Ipoueccs! n anmaparsl 11
1 3alIUThl aTMOC(HEPHOTO 34 2 12 8 12

BO3J1yXa OT 3arpsi3HEHUI
5 Mertobl nepepaboTKH 29 9 4 4 12

OTXO0J0B

[Tporeccel 1 anmapaTsl IS

3aIUTHI OKPYKAFOIICH CPEJIbI
3 OT TOKCHYHBIX B 26 2 6 6 12
PaJIMOAKTUBHBIX OTXOJIOB U OT
HHEPTETHYECKOT0 BO3JCHCTBHS

ITponeccel n anmapaTsl 35 2 12 8 13
BOAOIIOATOTOBKH

Bcezo: 117 8 34 26 49




2.3 Coaep:xaHue pa3aesioB JMCHUILIMHBI:
2.3.1 3ausaTHA JEeKIINOHHOI0 THIIA

Ne HaumenoBanue bopwa
pasena pasjiena Coneprxanue pasjiena TEKYILEro
KOHTPOJIA

1 2 3 4

1 IIpoueccs! u HcTouHuku 3arpsi3HEHUs: aTMochephl: YcrHbII
anmnaparsl JJ1s €CTECTBEHHBIE, AHTPOIIOTCHHBIE. onpoc
3aIUTHI Knaccudukanus BeIOpocoB B aTMochepy.
atMocepHoro | MeTo/ibl 3alIUTEl aTMOC(EPHOTO BO3AyXa OT
BO311yXa OT 3arpsa3HeHuil. [IpuHuun nectBus
3arps3HEHUM MBUICYJIABIUBAOIINX U

TYMaHOYJIaBJIUBAIOLIUX YCTAHOBOK.
Anmnapartel 1J1s NbUIeyIaBIUBaHUs. THIIbI
(GWIBTPOB /IS OYUCTKHU TA30B: 3€PHUCTHIC
HAacaJOuHbIE, )KECTKUE TOPUCTHIE,
BOJIOKHHUCTBIE U DJIEKTPOPHIBTPHI.
[Toxazarenu st oueHKU 3 (HEKTUBHOCTH
OYMCTKH T'a30B OT IPUMECEI.

2 MeTto1b1 AHTpOIIOT€HHOE 3arpsi3HeHue ouB oTxoAamu | KoHtponbpHas
nepepadoTKu [IPOU3BOACTBA u noTpedIeHusI. pabora
OTX0JI0B OKOJIOTUYECKUE U CAHUTAPHO-TUTMEHUYECKHE

poOIeMbI 3aXOPOHEHUS OTXOJOB.
TexHuueckue  MeToAbl  OOpaleHHs ¢
orxojamMu.  Meroasl ~ 0Oe30macHOro |
HKOJIOTUYECKOIO  3aXOPOHEHUS  OTXOJOB.
CnocoObl  CHIKEHUS 00beMa  OTXOMOB,
MOJJIEKALIUX 3aXOPOHEHUIO: YMEHBIUICHHE UX
o0pa3oBaHMs, MOBTOPHOE HCIIOJIb30BaHUE,
nepepaboTka W U3BJICUYCHHE  DHEPTUH.
OcHoBHBIE METOABI TNEpPepabOTKU OTXOOB:
KOMIIOCTHUPOBAHHUE, OuopazIoKEeHHE,
C)KMTaHUE. [Teun, KJaccu(puKanus
IIPOMBIIIIEHHBIX MTEYEH.
3 [[pomeccs u Pu3nyecKue Mol eCTECTBEHHOIO U Pedepar

anmapaTsl JUIst
BaIUThI
OKpYyKaroleun
Cpeabl OT
TOKCHUYHBIX U
pa}I[I/IoaKTI/IBHI)IX
OTXOJ0B U OT
DHEPreTUYECKOTO
BO3ACHCTBHUSI

TEXHOTE€HHOI'O IPOUCXOXKIEeHUA. MeToasl U
CpEACTBA 3alIUTHI OT IEVCTBUS
HHEPreTUYECKUX BHIOPOCOB U (PU3NUECKUX
3arpsA3HEHUH Pa3IMYHON IPUPOABI, BKIIFOYAS
KoJ1e0aTeIbHO-BOIHOBOE (IIyMBbI, BUOpAINH,
uH(pa- U yabTpa3ByK) 3arpsi3HEHNE,
IIOCTOSIHHBIE U TIEPEMEHHBIE
AIIEKTPOMArHUTHBIE NOJISl PA3JIMYHBIX JITUH
BOJIH (OT MIPOMBILIIEHHON YacTOTHI 10
AIIEKTPOMAarHUTHBIX KOJIEOaHUM
CBEPXBBICOKON YaCTOTHI), TEIIOBOE
3arpsi3HEHNE U ONTHUYECKOE U3ITy4YeHHE, a
TaK)K€ HOHU3UPYIOIINE U3JIyUYEHUs, BKIIOYast




PEHTI€HOBCKOE.
4 IIpoueccs! u Knaccugukarus 3arpsi3HeHUN CTOYHBIX BOJI. Tect
anmaparsl MeTonbl OUUCTKU: 1€CTPYKTUBHBIE,
BOJIOTIOATOTOBKH | pereHepaTuBHbIC. METOIbI OUMCTKH CTOYHBIX
BOJI OT MEXaHUYECKUX ITPUMeECEH,
¢bmipTpyromue Marepuaisl. O4ncTka
CTOYHBIX BOJI OT MacjoCoAepKallux
npuMeceid. MeToibl O4MCTKHU OT METaJUIOB U
UX COJICH: peareHTHbIe; HOHOOOMEHHBIE;
COpPOILIMOHHBIE; 3JIEKTPOXUMHUECKHUE.
MemOpaHHbIe METO/1bI BOAOIOIOTOBKH
2.3.2 3aHATHA CEMHHAPCKOI0 THNA (MPAKTHYeCKUe 3aHATHS)

Ne Temarnka NpakTUYECKUX 3aHATUN dopma TEKyIEero
B (cemuHApPOB) KOHTPOJIS
1 2 3
1. |Yucras Bona. CpaBHEHHE AUCTHILISLIMA U HOHOOOMEHHOTO Tect

METO/1a MOJIYYEHHS! YIbTPAYUCTON BOJIBI.
2. |Tepmuueckoe 00e3BpeKMBaHUE TBEPJIBIX OTXOA0B. THUIIOBbIE Pedepar
IE€YM U UX pacueT; DJIEKTPOMAarHUTHOE 00OralleHne TBEPIbIX
OTXOJIOB
3. |Ammapar "MemOpanHbIi TuTa3MopuiIsTp" 11 TUIa3Madepesa Kak Pedepar
METO/] IETOKCUKALIUY YEJIOBEUYECKOI'0 OpraHu3ma
4. |M3yueHue npoiiecca 3JIEKTPOKOAry iUy CTOYHBIX BOJ M pacyeT Pedepar
JIEKTPOKOAryasiTopa
5. |bapomeMOpaHHBIE METOBI TOATOTOBKH TEXHOJIOTUIECKUX Pedepar
pPAacTBOPOB U OUUCTKH BOJBI OT PUMECEH.
6. |DnexTpoMeMOpaHHBIE METOIBI PA3/ICICHUS, KOHIICHTPHUPOBAHUS U Pedepar
OYHUCTKH T€XHOJIOTHYECKUX PACTBOPOB.
2.3.3 JIaGopaTopHbIe 3aHATHS
®opMa TeKyLero
Ne HaumenoBanue nabopatopHbix paboT p yi
KOHTPOJISI
1 2 3
. . 3amura
Amnmapatbl CyXol MEXaHUYECKOW OYMCTKH 3alblICHHBIX Fa30B .
1. nabopaTopHOI
(BBIOpOCOB). Pacuer nukinoHoB
paboThI
3amura
2.  |OmpeneneHue MIOTHOCTH TBEPIBIX OTXOI0B nabopaTtopHoOi
palboThI
. 3amura
O6opynoBanue JUisi MEXaHUYECKONH OYUCTKU CTOYHBIX BOJI. .
3. . nabopaTopHOI
PacueT neckoI0BOK U OTCTOWHUKOB.
paboTHI
. 3ammra
[Ipornecchl u anmapathbl GU3MKO-XUMUYECKON OUUCTKU CTOUHBIX .
4. nabopaTopHOI
BoJ. Pacuer ancopOepa.
paboThI
3amura
S. Pacuer nporieccoB u anmapatoB 3KCTPaKUU nmabopaTopHOU

paboThI




3ammura
Pacuer mopucThIx METATHYECKUX (QUIBTPOB JJIS1 OUUCTKU .
6. nabopaTopHOI
ra30BbIX BEIOPOCOB OT TBUIH
paboThI
7.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl — HE IPENYCMOTPEHBI

24 IlepeyeHb Yy4eOHO-MeETOIAMYECKOT0 oOecredeHHsl JI CAMOCTOSITEIbLHOW PpadoThl
00y4YaIUXCs M0 JUCHUILIMHE (MOIYJII0)

No Buz CPC [Tepeuensb yueOHO-METOUIECKOTO 06ecnqu:HmI NUCHUIIINHEL 1O
BBIMIOJTHEHUIO CAMOCTOSATEIHHONU pabOThI

1 2 3

1.| [logroroBka otyeTa no |MeTtoguyeckue pEKOMEHJAIMM K OpraHu3aluu ayJIuTOPHOU U

nabopaTopHO# paboTe |[BHEAyAMTOPHOMN (camocTOATETHLHOM) paboThI CTYJICHTOB:

metonudeckue ykazanws / coct. T.I1. Cropoxkenko, T.b. [TounHoK,

A.B. becnanos, H.B. Jloza. — Kpacnonap: KyOanckuii roc. yH-T,

2018. 89 c.
2.|[ToaroroBka k yctHomy | 1. Metoanueckre peKOMeH1alluy K OpraHu3aluu ay AuTOPHON
onpocy 1 BHEAYUTOPHOM (CaMOCTOSTENIbHOI) pabOThI CTYZAEHTOB:

Metonuyeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: KybaHnckuii roc. yH-T,
2018. 89 c.

2. Koubnos, B. b. IIpoieccel u anmapatsl 3alUThI
okpyxaromeit cpenst / B.b. Konbios, O.B. Konbuosa; nox pen.
B.U. Kapakesina; Hau. uccnen. yu-t "MUIT". - Mocksa: FOpaii,
2016. - 588 c.

3. Beromkun, A.I'. TexHOIOrMM 3a0IUTHl OKPYKAIOIIEN Cpebl
OT OTXO0/I0B ITPOU3BOJICTBA U MOTpeOIeHus [ DIEKTPOHHBIN pecypc]
: yue6. mocobue — Cankr-IleTepOypr : Jlans, 2016. — 304 c.
https://e.lanbook.com/book/72577

3.| TloaroroBka k TecTy 1. Meroanueckrue peKOMEHJAIUHU K OPTaHN3alu1 ayIuTOPHOM
U BHEAyIUTOPHOH (CaMOCTOATENbHOI) pabOThI CTY/I€HTOB:
Metoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

2. Beromkun, A. I'. IHxeHepHas 3aimuTa BOJHOU cpeabl / A.
I'. Beromkun. - Cankt-IlerepOypr; MockBa; Kpacnonap: Jlanb,
2014. - 415 c.

3. Beromkun, A.I'. TexHONIOrHM 3alIUTHI OKPYKAIOIIEH CpPEIbI
OT OTXOJOB MPOMU3BOJACTBA M NOTpeONeHUs [DNeKTPOHHBIN
pecype] : yueb. nmocoobue — Cankrt-IlerepOypr : NaHb, 2016. —
304 c. https://e.lanbook.com/book/72577

4. TlogroroBka K sk3ameny| 1. Meroandeckue peKOMEHAAINN K OpTraHU3aINK Ay TUTOPHON
U BHEAyIUTOPHOH (CaMOCTOATENbHOI) pabOThI CTY/I€HTOB:
MeTtoaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckwuii
roc. yH-T, 2018. 89 c.

2. BeromkuH, A. I'. UrxeHepHas 3amuTa BOJHOU cperbl / A.
I'. Beromkun. - Cankt-IlerepOypr; MockBa; Kpacnonap: Jlaub,
2014. - 415 c.



https://e.lanbook.com/book/72577

3. KompmoB, B. b. Ilpomeccsl u amnmaparbl 3amiuThI
okpyxaromieid cpensl / B.b. Konsros, O.B. Konbioa; mox pexn.
B.1. Kapakesna; Hau. uccmen. yu-r "MHUIT". - Mocksa:
FOpaiir, 2016. - 588 c.

4, Membpannas osnekrpoxumus / H.A. Kononenko, O.A.
Hemuna, H.B. Jloza u nap.; Kpacnomap: KybaHckuii Toc. yH-T,
2017.-290 c.

5. Beromkun, A.I'. TexHomorum 3aiuThl OKpYyKarolen cpebl
OT OTXOJIOB TMPOU3BOJACTBA U TOTPeOICHUS [DIEKTPOHHBIN
pecypc] : yueb. mocobue — Cankr-IlerepOypr : Jlanp, 2016. —
304 c. https://e.lanbook.com/book/72577

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JList it ¢ HapyUIEHUSMH 3PEHHUS:

— B MieyaTHOU popme yBeTMUEeHHBIM HIpUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jnst popmupoBaHuss pOPecCHOHATBHBIX KOMIIETEHIIMI B IpoOIlecce OCBOCHUS Kypca
UCIIOJNIB3YETCSI TEXHOJIOTUS MPO(ECCHOHANIBHO-PA3BUBAIOLIETO 00yUeHUs, MpelycMaTpUBaIoIas
HE TOJBKO Iepeladyy TEOPETUYECKOro MaTepuana, HO W CTHUMYJIUPOBAaHUE IO3HABATEIbHBIX
JIEUCTBUN CTYIEHTOB. [Ipu npoBe1eHNN JEKIIMOHHBIX 3aHITUH UCIOJIb3YIOTCS MYJIbTUMEIHITHBIE
npe3eHTanuu. B paMkax mabopaTopHBIX 3aHATUN MPUMEHSIFOTCS METO/IbI IIPOEKTHOTO O0yUYeHUS,
HCCJIE0BATEIIBCKUE METOMBI, METOJ KOHKPETHBIX CHTyauui. JlI1 HMHBAJIMIOB W JIAIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSMHU 370POBbsI pEATM3YIOTCSI MHAWBHIyaJIbHbIE 00pa30BaTeIbHbIC
TEXHOJIOTMH, KOTOPBIE IO3BOJIAIOT MOJHOCTBIO MHIMBUAYAIU3UPOBATh COACPKAHUE, METOIBI U
TEeMIIbl Y4eOHOM N1eATeNbHOCTH MHBAJINWA, BHOCUTh BOBPEMsI HEOOXOAUMYIO KOPPEKIIHIO, KaK B
JEATENbHOCTD CTYACHTAa-UHBAIUIA, TaK U B JEATEIBHOCTD MPETNO1aBaTEN.

Jng nui ¢ OrpaHMYEeHHBIMU BO3MOYKHOCTSIMU 3JI0POBBbS IPEAYCMOTPEHA OpraHU3aLIUs
KOHCYJIBTALIMM C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Koy
Bun 3anstus Hcnonb3yeMble MHTEpAKTUBHBIE
Cemectp €CTBO
(JI, TIP, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU
4acoB
1 JIP BrinonHenue nabopaTopHbIX paboT B MalbIX 16
rpymmnax
Hmoeo: 16

4. OneHo4yHble CpPeACTBA VI TEKYIIEero KOHTPOJISI YCIEeBAeMOCTH M IPOMEKYTOYHOH
arrecTauMu
4.1 ®oH] OLIEHOYHBIX CPEACTB IJISA IPOBEACHHUS TEKYIIeH aTTeCTAllul
Bonpocsl 1u1s yerHoro onpoca no reme «IIpouneccsl v annaparsl AJ1 321U ThI
aTMoc(epHOro Bo3ayxa OT 3arpsi3HeHHU D)

1. Ha xakne oCHOBHBIEC BHJIBI ACTIATCS HCTOYHUKH 3arps3HEHUsT aTMOChephI?
2. Kakue ncrounuku 3arpszHeHus: aTMochepbl OTHOCSTCS K €CTECTBEHHBIM?


https://e.lanbook.com/book/72577

B kakom cnoe aTMocdepsl 3aepKUBaeTcst O0JbIIas YacTh yIAbTPapUOIETOBBIX Tyyei?
[To xakoMy TTOKa3aTelro BEACTCS HOPMUPOBAHUE ITpUMece B aTMOChEepHOM BO3ayxe?
Kaxas [1/IK siBisieTcs OCHOBHOM XapaKTEPUCTUKOM OMMAaCHOCTH BEIeCTBA?
C kakoi 1enpto ycranaBiuBaeTcs cpeanecyrounas [TJIK?
C kako# 1eJIbI0 YCTaHaBIMBAETCA MaKkCuMaabHO-pa3oBas [1/1K?
Kaxkyro Benmnuuny ot I1JIK paboueit 30ub1 coctaBiser [1/IK nmpombimneHHO# TUIONaaKu
(t.e. IIIK Ha TeppuTopun npeanpusatus)?
9. Kakpe BenMuYMHBI yCTaHaBIMBAIOT IPU HOPMHUPOBAHHUU COJEPKAHUS 3arpsA3HSAIOLINX
BEIIIECTB B aTMOC(EPHOM BO3AyXE?
KonTpoabsHnas padora Nel- mo teme «MeToabl nepepadoTKu 0TX00BY
Bapuant Nel
Knaccudukanms [10 no ux Bumgam.
O06e3BpeKUBaHUE MPOMBIIIIEHHBIX OTXO0/I0B METO/IOM CHKUTAHHUS.
3. HazoBute ocHOBHbIe TpeOoBaHUS 1O O€30MacHOMY IMpPUEMY, CKJIaJIUPOBAHUIO U
3aXOPOHEHMIO IPOMBILIUIEHHBIX OTX0JI0B Ha cBajikax U nonuronax ThO.
4. Vcrounuku oOpa3oBaHUA U XapaKTEpPUCTHUKA HE(PTEOTXO0B.

N kW

™=

Bapuant Ne2
1. MHaiite oOmIyr0 XapaKTePUCTHKY METOAOB  yTWUIM3allMd H  OOC3BPEIKUBAHMS
MIPOMBIIIJICHHBIX OTXOOB.
Hasnauenue u CyImmHOCTh MUPOJTN3a U Ta3U(PUKAIIUU TBEPIBIX OTXOJIOB.
3. OcHoBHbIe TpebOBaHUs MO MPUEMY, 00pPaOOTKE U CKIATHUPOBAHUIO IPOMBIILICHHBIX
OTXOJIOB Ha CIICIIUATH3UPOBAHHBIX TIOJUTOHAX
4. OCHOBHBIE METO/IbI TIEpepabOTKU U 00E3BPEKUBAHMS OTXOA0B HE(YTEAOOBIYH.

N

Tect mo Teme «Ilponeccrs! U anmaparbl BOAONOATOTOBKID)
1. [llest04HOCTH BOJIBI ONIPEACIISICTCS HATMUHUEM:
HEpPraHWYECKUX KUCIIOT
COJIEN OPraHMYECKUX KUCIOT
COCIMHEHUIN KPEMHUS

2. YMsrdeHue BoJibl POUCXOIUT B PE3Y/IbTATE BbINA/ICHUS B OCAIOK COJIH:
KapOoHaTa KalblUs

KapOoHaTa MarHus

CMEIIaHHOTO KapOoHaTa Kalblvs U MarHus

3. YeMm oTinuarorcs MCTOABI JICKTPOKOAr'yJIsINUN U KOAryJjadiuu Impu O4YrCTKE BOABI:
MEXaHU3MOM YyJJIEHUs pUMeceit
CIOoCcOO0OM MOJTYyUYEHUS KOAryJsHTa

4. K xakuM MeToJIaM OTHOCUTCS HOHOOOMEHHOE YMSTUEHHUE BOJIBI:

TEPMHYECKUM XHUMHUYECKUM ANMEKTPOXUMHYECKUM

5. Kak Oyner uameHnsTecss pH npupoaHo# BOIbI MPU MPOMYCKAHUH Yepe3 KOJOHKY ¢ KATHOHUTOM
B H™-(hopme?

YBEJIMYUBACTCS YMEHBIIIAETCS HE U3MEHSETCS

6. Kakas BenmuuwHA JOJDKHA OBITH M3MEpEHa SKCICPUMEHTAIBHO JIJI pacdyeTra KHCIOTHOCTH
BOJBI?

7. K xakomy KJ1accy MpHPOIHBIX BOJ] OTHOCHUTCS BOJA, €CIIH 00IIee COTIeCoIep:KaHue COCTABISIET
0,8 r/n?

npecHas COJIOHOBaTas COJICHasA

8. B kaxoii ¢popme HaxoauTcs yraepon B Boae npu pH=13



9. Kakue metoanl 06€33apakuBaHus BOJIBI BbI 3HaETE?

10. B xakux equHUILIAX U3MEPSIECTCS:

w

10.

IBETHOCTH BOJIBI —
3amax —
OKHCIISIEMOCTb —
KECTKOCTb —
ob1iee coyiecoepkaHue —
4.1 IlpumepHble TeMbl pedepaToB
VcTouHuku 3arpsi3HEHHsI aTMOC(Epbl: €CTeCTBEHHbIE, aHTpororeHHble. Kiaccudpukaus
BEIOpOCOB B aTMochepy.
Tunbl (GUIBTPOB ISl OYUCTKH Ta30B: 3EPHUCTBIC HACAJOYHBIC, JKECTKHUE IOPHUCTHIE,
BOJIOKHUCTBIC U DJICKTPO(HIBTPHIL.
MeTo b1 3amuUThl aTMOC(EPHOTO BO3/IyXa OT 3arpsI3HCHU.
AHTpPONIOT€HHOE 3arpsA3HEHUE MOYB OTXOAAMHU MPOM3BOJCTBA M moTpedneHus. [Ipodmembl
3aXOPOHEHHS OTXOJIOB.
TexHuueckue MeToapl OOpalIeHus: ¢ 0TX0AaMu. MeToabl 0€30MacHOr0 U 3KOJIOTHYECKOTO
3aXOPOHEHHS OTXOJIOB.
@u3nUecKue Mol €CTECTBEHHOTO U TEXHOTCHHOTO MPOUCXOXKICHHUA. MeTOIbI M CPEeCTBa
3alUTHl OT JEHCTBHS KOJeOaTeabHO-BOJIHOBBIX BBIOPOCOB (1Iymbl, BUOpanuu, uHdpa- u
yIbTPa3BYK).
Metoabl ¥ CpeAcTBa 3allUThl OT ONTHYECKOTO, MOHU3UPYIOIIETO U PEHTICHOBCKOTO
U3JTY9CHUSI.
Knaccudukanus 3arps3HEHUH CTOYHBIX BOJ. METOJbI OYHMCTKHM CTOYHBIX BOJ OT
MEXaHUYECKUX IIPUMECEM.
bapomemOpanHbIe METOABI TIOJTOTOBKH TEXHOJIOTUYECKUX PACTBOPOB U OYUCTKU BOJBI OT
puMecei.
DNeKTpOMEeMOpaHHbIE ~ METOABI  pa3fClieHUs,  KOHICHTPUPOBAHUS W OYHCTKH
TEXHOJIOTUYECKUX PACTBOPOB.

4.2 ®oHJ OLIEHOYHBIX CPEe/ICTB VI MPOBEeHHsI MPOMEKYTOUYHOM aTTeCTAMH

o N

4.2.1 Bonipochl 1J1s1 MOATOTOBKH K IK3aMeHY

Tunsl QUIBTPOB 17 OYMCTKU Ta30B: 3EPHUCTBIE HACAJOYHBIC, >KECTKHE IOPUCTHIE,
BOJIOKHHUCTBIE U DJIEKTPOPUIBTPHI.

AHTpPOIIOT€HHOE 3arpsi3HEHHE IOYB OTXOJAaMHU IPOU3BOJACTBA M NOTpediaeHus. Meronbl
YTUJIM3ALKU U 00€3BpEeKUBAHUS MPOMBIIUIEHHBIX OTXO0JI0B.

Cxkuranve TBEpABIX OTXOAOB. THUIBI MNPOMBIIUIEHHBIX I€4Yed I yTWIN3AaLUU
MPOMBIIIJIEHHBIX OTXOO0B.

Metonabl 00e3BpeXHBaHUS M MNEPepadOTKU TBEPABIX OBITOBBIX OTXOAOB. TEXHOJIOTUH
yruamzanuu ThO. Ormpenenenue 1enecoo0pa3HOCTH NPUMEHEHHS METOAOB YTHIIM3ALUU
TBO.

Puznyeckue Mol €CTECTBEHHOTO U TEXHOTEHHOIO MPOMCXO0XKIEHUsA. MeToapl U CpelcTBa
3alIUTHl OT JEHCTBUS KOJeOaTelbHO-BOJHOBBIX BBHIOPOCOB (IIymbl, BHOpanuu, UHQpa- u
yIbTPa3BYK).

Metonpl M cpeAcTBa 3alllUThl OT ONTHUYECKOTO, HMOHU3UPYIOLIETO W PEHTTEHOBCKOTO
U3ITyYEHHUS.

Hcrounuku 3arpsizHenus armochepsl. Knaccudukanus BeIOpocoB B aTMochepy.

Tumsl npICYTaBIUBAIOIINUX YCTaHOBOK. [lokazarenu A oneHkH 3¢(GEeKTUBHOCTH OYUCTKH
ra3oB OT MPUMECEH.

OunbTpHI U1 OYUCTKH ra3oB. CynHocTh npouecca ¢puiabTpanuu. Tumsl GuiIbTpoB.
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

Wcrounnku 3arpsisHeHus  rugpocdepsl.  MeTombl  OYUCTKM  OT  MEXAaHUYECKHX,
MacJI0COAEPKALUX IPUMECEH, OT METAJIOB U UX COJIEH.

NonooOMeHHbIE KOJIOHKH. VOHOOOMEHHBI METOJ TOJY4YeHHUs YIbTPAYMCTONW BOJBI.
[Ipenmy1iecTBa M HEAOCTATKH MIEPE JPYTUMHU METOIAMH.

O6sacti  mpUMEHEHHS MEMOpPaHHOW TEXHOJOTMM M €€ IMpeuMyIlecTBa Mepel
TPaJAULMOHHBIMU TEXHOJIOTUAMU. MeMOpaHHbIE METOIbI Pa3ACCHUS M OYUCTKH BEIIECTB
Tumnel MeMOpaHHBIX MPOIECCOB: OapoMeMOpaHHbIie, MU Y3UOHHBIE, FTEKTPOMEMOpaHHBIC.
OcHoBHbIE 00J1aCTH UX IPUMEHEHHS.

OcHOBHBIE THIIBI 0apOMEMOpPaHHBIX IMPOIECCOB: MUKPOPHUIbTPALHS, YIbTpadMIbTpaLus,
HaHO(WIbTpauus, OOpaTHBIH ocMoc. OCHOBHBIE (DAKTOPHI, BIHUSIONIME HA MPOIECCHI
OGapoMeMOpaHHOTO Pa3/ICICHHUS.

Mexanusm 00paTHOOCMOTHYECKOTO paszeneHusl. Ocobennoctu CTPOCHUS
00paTHOOCMOTHYECKHX MEMOpaH.

MembpaHHOe pa3zesieHue ra3oB U ucnapenue yepe3 memOpany. [lepanopanusi.

Juanu3 u remoananus. Anmnapar HCKyCCTBEHHAs ITOYKA.

DONEeKTpOJUaIU3HbIE TPOIECChl M ammaparbl, MpeJHa3HauYeHHble KOHIEHTPUPOBAHUS
AIIEKTPOJIUTOB.

DJEeKTpOIUAIM3HbIE TPOLECCHl W anmapaThl, MpeJHa3Hau€HHBIE [UIA  TOJYYeHHS
JEMOHU30BaHHOM BO/JIBI.

MemOpannblid  31ekTponu3. llodydeHne HEOpPraHMYECKHMX BEHIECTB  MEMOpaHHBIM
AIEKTPOIHU30M.

TonnuBHBIE AJIEMEHTHI, UX KJIaccH(HUKAIMS, MPOLECCHl IEPEHOCa B TOIUTUBHBIX 2JIEMEHTAX.
TpeboBanust K MeMOpaHaM ISl TOTUTMBHBIX 3JIEMEHTOB.

[Ipumenenne meMOpaH B OMOTEXHOJIOTHU. MeMOpaHHbBIN OHOpeakTop.

[lpumeHenne wMeMOpaH B AHATUTHYECKOW XWUMHH: HWOH-CEIIEKTUBHBIC OJIEKTPOJIBI,
MeMOpaHHbIE JATYMKH Ha Ta3bI.

MemOpanHbiii a3MoGuiIbTp A mia3Madepesa Kak MeTo ] JETOKCHKAIIMH YeTI0BEUYECKOro
OpraHusma.

4.2.2 Tlpumep 3K3aMeHAIMOHHBIX OHJIETOB
®enepaibHOE rocy1apcTBeHHOE 00pa3oBaTe/ibHOE YUpeKIeHHe
BBICIIEr0 NMPodeccHoHATBLHOr0 00pa3oBaHus
«Ky0aHckuil rocy1apcTBeHHbIH YHHBEPCHTET»
TexHocdepHas 6e30mMacHOCTb
be3zonacHOCTh TEXHOJIOTHUECKUX MPOLIECCOB U TPOU3BOJICTB

Kadenpa puznueckoit xumuu

Jucuuniauna «IIpouecchl U annmapaTsbl COBPpeMEHHBIX CPEICTB 3aIUTHI YeJI0BeKa U

OKpY:Kamollel cpeabn

JK3aMeHANMOHHBIN OmiteT Ne 7
1. Hcrounwuku 3arpsizHeHus armocdepsl. Knaccuduxarus BEIOpOCOB B aTMOChepy.
2. DNeKTpoAuallM3HbIe MPOIIECCH U allllapaTthl, MpeHa3HAuY€HHBIE /IS KOHIIEHTPUPOBAHUS

SJICKTPOJIHTOB.

3aBeayromuit kadenpoit B.1. 3a6onomkuii

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJISE OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas JiuTEpaTypa:
1. Beromxkun, A. I'. UmxkenepHas 3ammta BogHoW cpenbl / A. I'. Beromkun. - CaHKT-
[TerepOypr; MockBa; Kpacnonap: Jlans, 2014. - 415 c.
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2. Komsbnos, B. b. Ilpoueccsl u anmmapatsl 3amuTsl okpysxkatomieid cpensl / B.b. Kosbuos,
O.B. Komnbnosa; nox pen. B.M. Kapakesna; Hau. uccnen. yn-t "MUIT". - Mockaa:
FOpaiir, 2016. - 588 c.

3. MewmoOpannas snexkrpoxumus / H.A. Kononenko, O.A. [lemuna, H.B. Jloza u nap.;
Kpacnonap: Kyb6anckuii roc. yu-1, 2017. - 290 c.

4. BeromkuH, A.I'. TexHOJIOTHH 3alIUTHI OKPYXKAIOIMIEH CPEbl OT OTXO0B IMTPOU3BOJICTBA U
notpebneHust [DneKTpoHHbI pecype] : y4ued. mocobue — Cankt-IlerepOypr : Jlans,
2016. — 304 c. https://e.lanbook.com/book/72577

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Beromkwun, A. I'. 3amura oKpyKaroimei cpepl OT IHEPreTUISCKUX Bo3ehncTBui [ Tekcer] :
yuebHoe mocodue ais cTyneHToB By30B / A. I'. Beromkun. - M. : Beiciias mkona, 2010. -
383 c.

2. Beromkwun, A. I'. [Ipomeccsl 1 anmapatsl 3aIUTHL OKpYXkKatoriei cpenbl [Tekcr] : yaeOHoe
nocobue it cTyAeHTOB By30B / A. I'. Beromkus. - M. : Beicuras mkona, 2008. - 639 c.

3. Beromkun, A.I'. OCHOBBI MPOIIECCOB UHXCHEPHOU SKOJIOTHH. Teopusi, mpuMepsl, 3a1a9u
[DnexTpoHHBIH pecypc] : yuedHoe mocodue / A.I'. Beromkun. Cankr-IlerepOypr : Jlans,
2014. — 512 c. https://e.lanbook.com/book/45924 [DnekTpoHHBI#H pecypc]

5.3. Illepuoauyeckne U3IaAHNUS:
Kypnan «MemOpaHbl 1 MeMOpaHHbIE TEXHOJIOTUI
KypHan «IK0oI0rudecKre CUCTEMBI U TIPUOOPHI»

6. Ilepeuenb pecypcoB HMH(OPMANHOHHO-TEJIEKOMMYHHUKANMOHHON ceTH «UHTepHeT»,
HEO0XO0AUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJIA)

www.memtech.ru

www.mtc.kubsu.ru

https://e.lanbook.com

7. MeToauyeckue yKazaHus AJsl 00y4aIOLIUXCS M0 OCBOEHHUIO JUCHUIJIMHBI (MOIYJIs1)

VYcnemHoe OCBOGHHME AMCLUIUIMHBI IPEANOJIAaracT aKTUBHOE, TBOPUYECKOE y4acTHE
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO61ure peKoMeHJaIuu

N3yuenne AUCHUIUIMHBI CIEYET HAUUHATH ¢ TPOPA0OTKU pabodeil mporpaMmebl, 0co00e
BHUMaHUE, YAEISIs LENsIM U 3a7a4aM, CTPYKTYpe U COEPKAHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIEKIHIA

IIpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUH, OTMETHTE MaTEpHAJl KOHCIEKTa JIEKIIHUM,
KOTOPBIA BBI3BIBACT 3aTpyJHEHHs [ TMOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOJIb3YS PEKOMEHIYEMYIO JUTEPATypy. Ecim caMoCTOSTENBHO
HE yJaoch pa3odpaTbcs B MaTepuane, chopMynupyiiTe BOIpocsl 1 00paTUTECh 3a MOMOIIBIO K
IpenoAaBaTeNlo Ha KOHCYJIbTallMM WK Onvkaiiieil jgexuuu. PeryisipHo oTBoauTe Bpems JUIs
MIOBTOPEHMST MPOMJAEHHOIO MaTepuajla, IpOBEpss CBOM 3HAHUSA, YMEHUS W HABBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Brimonaenune mabopatopHbix paboT

Ha 3ansTuu monyuurte y npemnojaBaTens rpaduK BHITOTHEHHS 1a00paTOPHBIX padoT.
O063aBenuTeCh BCEM HEOOXOAUMBIM METOAMYECKUM oOecredeHueM. Ilepen mocereHueM
1abopaTopun MU3y4yuTe TEOPHUIO BOIPOCA, MPEANOIAraeMoro K MCCIeI0BAHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM II0 COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE MPOTOKOJ MPOBEICHUS pabOTHI, B
KOTOPBIN 3aHECUTE:
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— Ha3BaHue paboThI;

— 3aroTOBKH TaOJHII JJIS1 3aITOJTHEHUS SKCIEPUMEHTATbHBIMU TaHHBIMU HAOII0ACHUIA;

— ypaBHEHHS XMMHUYECKUX PEaKILUil MMpeBpalieHnii, KOTOpble OYAyT OCYIIECTBICHBI MIPH

BBIITOJTHEHUH YKCIIEPHMEHTA;
— pacueTHbIe (POPMYIIBL.
OdopmiieHne 0TYETOB TOHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI pabOoTHI B JIaOOPAaTOPUH.

Jlns TOATOTOBKM K 3allUTe OTYETa CJIEAyeT IPOAaHATM3HPOBATh JKCIIEPUMEHTAIBHBIC
pe3ybTaThl, COMMOCTABUTH MX C U3BECTHBIMU TEOPETHUECKUMHU TOJ0KEHUSMH UM CITPABOYHBIMU
JAaHHBIMH, OOOOLIMTH PE3YNIBTAThl MCCIEAOBAaHWN B BHJE BBIBOJOB IO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJMMBIC B METOAMYECKUX YKA3aHUAX K BBIIOJHEHHUIO JTA00OPATOPHBIX
pabor.

Meroanueckue peKOMEHIAuuu IMPEnoAaBaTessiM 0 METOAMKE MPOBEACHUS OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jleknun

Mertoanka yTeHus JIEKIUN

Jlexuuu SIBISIOTCSI OJIHUM M3 OCHOBHBIX METOJOB OOYYEHHS MO JAUCLUHUIUIMHE, KOTOPbIE
JIOJIKHBI pelIaTh CIAEAYIOLIUE 3a1a4u:

— UW3JI0KUTh BAKHEWIIMKA Marepuan MOporpaMMbl Kypca, OCBEIIAIOUIMNA OCHOBHBIE

MOMEHTHI;

— Pa3BUTh Y CTYICHTOB MOTPEOHOCTh K CAMOCTOATEILHOM paboTe Hal y4eOHOW U HAydHOM

JIUTEPATYpPOl.

['maBHOM 3amauell KaKIOM JIEKIMH SIBISETCS PACKPBITUE CYIIHOCTH TEMbl U aHAIU3 €€
[JIABHBIX TOJIOKCHHM. PekoMeHyeTcsi Ha NEepBOM JEKIHUU JOBECTH JO0 BHUMAHHUS CTYJIEHTOB
CTPYKTYPY Kypca U €ro paszieiibl, a B JaJIbHEHNIIEM yKa3blBaTh HaYalI0 KaKJI0ro pasjena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBS3aTh €ro CO
CJHEYIOLIUM.

Coneprxkanue JTeKIui

Cogepxanue NeKIui onpeaensercs padboueit mporpammoii kypca. Kpaiine sxenatensHo,
yTOOBI KaXK/1asl JIEKIMsSI OXBAThIBAJIa M UCUEPIIBIBAJIA OMIPEACIICHHYIO TEMY Kypca U MpeACTaBIsiia
co00i1 JIOrMuecKy BMOJHE 3aKOHYEHHYIO paboTy. Jlydmie cokpaTHTh TeMmy, HO HE JOMYyCKaTh
nepepriBa €e B TAKOM MECTe, KOTJJa OCHOBHAsI MJiesl €I11€ MOJIHOCThIO HE PacKphbITa.

JlaboparopHble 3aHATHS

MeTtouka npoBeieHus J1a00paTOPHBIX 3aHATUI

[ensimu ipoBeieHNUs Ta0OPATOPHBIX PAOOT SABISIOTCSA:

— YCTQHOBJIEHHE CBSI3€M TEOpUHU C TPAKTUKOW B (QopMe OSKCHEPUMEHTAIHHOTO

MIOATBEPKICHUS MTOJ0KEHUN TEOPUH;

— 00y4eHHe CTy/IEHTOB YMEHHUIO aHAIM3UPOBATh MOTYYCHHBIE PE3YIbTAThI;
— KOHTPOJIb CAMOCTOSITETIbHOM pabOThI CTYIEHTOB 110 OCBOEHUIO Kypca;
— o0ydeHne HaBbIKaM TPO(PECCHOHATILHON JESTETFHOCTH

[{enn mabGopaToOpHOTO MPAaKTUKyMa JOCTUTAIOTCS HAWIYYIIUM 0o0pa3oM B TOM ciydyae,
€CIM  BBINOJHEHUIO AKCIEPUMEHTA MPEAIIECTBYET  ONpEAECTEHHAsl IMOArOTOBUTEIbHAS
BHeaynuTopHasi pabota. [loaTomy mpenomaBarens 00s3aH JTOBECTH A0 BCEX CTYACHTOB rpadux
BBITIOJIHEHHS JTAOOPATOPHBIX pabOT ¢ TeM, YTOOBI OHM MOTJIA 3aHMMAThCS IICJICHANPABICHHON
JOMAaIIHEH NOATOTOBKOI.

Ilepen HayajaoM OYEpPEOHOTO 3aHATUA MPENOJABATENIb JTOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJEHTOB K BBHIMOJHEHHWIO JIaOopaTOpHOW paboThl MyTeM KOPOTKOTO
cobeceroBaHUSI U TPOBEPKU HAIWYHUS Y CTYACHTOB 3arOTOBJICHHBIX IMPOTOKOJIOB IMPOBEACHUS
paboTHI.
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8. Ilepeyenb HWHGOPMALMOHHBIX TEXHOJIOTMH, MCHOJIb3yeMbIX IPH OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUIINHEe (MOAYJ/I10) (IPH HEOOXOAMMOCTH)
8.1 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!
1. Microsoft Office (Word, Excel, PowerPoint)
2. IIporpammuoe obecnieueHue isi CIA0OBUISIIUX.

8.2 IlepeyeHp He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Enunas 6a3a rocros PO - http://gostexpert.ru/

9. MaTtepuanbHO-TeXHH4YecKasi 6a3a, HeoOXoauMast /151 OCYILeCTBIeHHA 00pPa30BaTEILHOIO
Nnmpouecca no JUCHUIVIuHe (MO1YJII0)

Jlnst mpoBeACHUS JIEKIMOHHBIX 3aHATUH HCIOJIb3YETCS MYJIbTUMEIUNWHBIA IPOEKTOP U
HOyTOYK. JIaGopaTropHble 3aHATHUSA MPOBOAATCA B XMMUYECKOH jabopaTopuu, CHAOXKEHHOH Kak
oOuienadopaTopHbIM  (XMMHYECKasi IOCyAa, pEaKTUBbI), TaK U CHELHAIU3UPOBAHHBIM
000py10BaHUEM, HEOOXOAUMBIM JJIsl IIPOBEJIEHHSI OT/IEJIbHOM J1a00paTOpHOM padoTHI.

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC obecmeueHue JUCLHHITIIMHBI

No Bug pabor
(MOmyJIs1) M OCHAIIIEHHOCTD

1. JlekuvoHHble 3aHATUS | JIGKUMOHHAs —ayqUTOpUs, OCHAILLEHHAs IPe3eHTallMOHHON
TEXHUKOH  (IPOEKTOp, 9KpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOLIUM HporpamMHbiM obecrieueHueM (I10) (aya.
345c, 332c, 334c, 406¢, 416¢)

2. JlaGopaTopHbIe JlaGoparopusi,  YKOMILJIEKTOBAaHHAsi  CHEIUAIM3UPOBAHHOM
3aHSITHS mebenpio  (aym. 345c, 332c¢,), nmabopaTopHOW TOCYIOoH U
000pyIOBaHUEM:

Bechl JaboparopHbie — 1 mT,

BECHl aHaJIMTHYeckue — 1 T,

TEpMOCTaT BO3AYIIHbIN — | 1T,
nonomep-pH-merp — 3 i,

u3meputesb ummutanca E7-21 — 4 mwir,
UCTOYHHUK TOKa UMIYIbCcHbIM B5-50 — 3 mT,
KOHJyKTOMETp — | mT,

nielikep 1abopaTOpHbII — 211IT;

ITK-3 .
3. [TpakTHueckue AynuTopus, OCHAIEHHAas  IMPE3eHTAllMOHHOM  TEeXHUKOH
3aHATHS (poexTop, dKpaH, KOMIIBIOTEP/HOYTOYK) U COOTBETCTBYIOIINM
nporpamMmubiM obecniedenueM (I10) (aym. 345c, 332c, 334c,
406¢, 416¢)
4. CamocTosiTenbHas Kabuner nns  camocrostensHOM  pabotel  (ayn.329c).,
pabora OCHAIIICHHBIA KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO

NOAKIIIOYEHUsA K ceTh «l HTepHeT», mporpaMMon 3KpaHHOro
YBETUYCHUS M OOECHEYCHHBIM JOCTYNIOM B JJIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
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