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MPOU3BOJICTB
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®opma 00ydeHus - ouHasl
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Pabouas mnporpamma aucuurmimasl  b1.B.JIB.11.01 «IIpouecch mepenoca
TEXHOTE€HHBIX 3arpsi3HEHUN B OKPYKAIOILEH Cpe/ie» COCTABJIEHA B COOTBETCTBHUM C
dbenepaibHBIM  TOCYIapCTBEHHBIM  00pa30oBaTEIbHBIM  CTAHAAPTOM  BBICIIETO
obpazoBanus (OI'OC BO) no nanpasnenuto noarotosku 20.03.01 Texunochepnas

oe3onacHocTh (yTBepkaeH Ilpukazom MwunHoOpHayku Poccum ot 21.03.2016
Ne246).

[Iporpammy cocraBuia:

17 oA e
KaHJl. XUM. HayK, JOLEHT Kapeapsl ///f»//;;-;,m
busnueckoit xumuu [lxupckas C.A. i

PabGouass mporpamMma AMCUMIUIMHBI YTBEp)KJAEHAa Ha 3acelaHuu Kadenpsl
buznueckoit xumuu npoTokoa Ne 10 ot «15» mas 2020 .

3aBenyromuii kadeapon pusndeckoil XuMuu
Il -p XUM. HayK, npodeccop 3adosonkuit B..

PaGouast mporpamma ob6cyxaeHa Ha 3acefaHnu Kadeapsl (BbITyCKaroleii) ooeH,
HEOPTaHUYECKON XUMHUH U UH(POPMALIMOHHO-BBIYNCIUTEIBHBIX TEXHOJIOTHI B
xumun poTokos Ne 10 ot «15» mas 2020 r.

3aBeayromuii kadeapoi (BbIMycKaroiei)

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

I-p XUM. HayK, npodeccop bykos H.H.

YTBepxkaeHa Ha 3aceJaHUH Y4EOHO-METOAMYECKON KOMUCCUU (aKyIbTeTa XUMHUH
Y BBICOKUX TEXHOJIOTHM MpoTokoJ Ne 5 oT «25» mas 2020 r.

[Ipencenarens YMK ¢axynbrera becnanos A.B. 7/

OKCIIEPTHI:

Kucnuukas E.B. HavanpHUK oOTAena IO oXpaHe okpyxarmieid cpeast OO0
"T"aznpom Tpancrasz Kpacuogap"

[Mronko T.I'. m-p xum. Hayk, moil., mpodeccop Kapeapbl aHATUTUYECKOW XUMUU
®I'bOY BO «KybaHckuii rocyaapCcTBEHHBI YHUBEPCUTET



1 ey v 3a1a4M U3y4YeHHU S TUCHUILTHHBI

1.1 leab AMCHUNIMHBI

@dopMUpOBaHUE Y CTYIEHTOB TCOPETUYCCKUX 3HAHWUN M MPAKTHYECKHX HABBIKOB JUIS
BBISIBIICHHS TIYTeH pPACHpOCTPAHECHUS TEXHOTECHHBIX 3arps3HCHUN W MPHHATHS 00O0CHOBAHHBIX
pemieHHid B TPO(PECCHOHANBHON  NESATETBHOCTH OYAYIIMX CICIUATUCTOB B  00JAacTh
TexHoc(hepHOU Oe30MacCHOCTH MPH pa3pabOTKe U TEXHUIECKON IKCILTyaTaIl[ud CPEACTB 3aIUTHI.

1.2 3agaun AMCHUILIMHEI
*  W3YYCHHE MPOIECCOB MEPEHOCA, MUTPAIMH U TpaHCHOPMAIIUU TEXHOTESHHBIX 3arpsi3HEHUN
B atMocdepe, ruzpocdepe u autocdepe;
*  paccMOTpeHHe MpoOJieM, BO3HHUKAIOMIMX B IMPOIECCE AHTPOTOTCHHOI'O BO3JECHCTBUS Ha
OKPYKaIOIIYI0 Cpely, CBSI3aHHBIX C 3arpsA3HEHHeM aTMoc(epHOro BO3AyXa, IOYB,
MMOBEPXHOCTHBIX U TIOJ3EMHBIX BOJI.

1.3 MecTo AucUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuummuaa b1.B.JIB.11.01 «IIpoueccsl mnepeHoca TEXHOT€HHBIX 3arpsi3HEHUN B
OKpYXarollel cpefey» OTHOCUTCA K TUCIHIUIMHE IO BbIOOPY BapuaTHBHOM 4Yactu brioka 1
yuebHoro mmaHa OOIl BO mno wnanpaBnenuto mnoxaroroBku 20.03.01 Texnocdepnas
Oe3omacHocTh. M3ydyenuto nucuumuinHbl «lIporeccsl mepeHoca TEXHOTEHHBIX 3arpsi3HEHUN B
OKpYXarolled cpeae» JOJDKHBI TMpeiiecTBoBaTh u3ydeHwe aucuuiinH «Hoocdepa B
COBPEMEHHBIX  KOHLEMIMIX  €CTECTBO3HAHMs»,  «be3omacHoCTh  JKHU3HENEATEIbHOCTH,
«Qxomnorus», «IIpomecce u anmaparsl BOJAOIOATOTOBKU B TEXHOCHEpPE.

1.4 TlepeyeHb NUIAHMPYEMBIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ JIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

W3ydeHne naHHOW Y4eOHOUN IUCIMIUIMHBI HAMPABICHO HA (HOPMHUPOBAHHE Yy OOYJAFOIIMXCS
cnenyromux npodeccruonanbubix komnerenuii: OIIK-1, ITK-15, TIK-16, T1K-17, TIK-18.

No Nunexc Copepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIIMHBI
L. | KOMIET | KOMNETeHINH (nnm e€ o0y4aromuecs: JOIKHbI
) SHITNH 4acTu) 3HATh yMeThb BJIa/IeTh
1. OIIK-1 | cnocoOHOCTBIO YUUTHIBATh
YUUTHIBATh COBPEMEHHBIE
COBPEMEHHBIC TEHICHITAH
TEHJCHIIMH Pa3BUTHS pa3BUTHUA
TEXHUKHU u TEXHHUKHU u
TEXHOJIOTUI B TEXHOJIOTUI B
oOnactu obecnieyeHus obnactu
TexHochepHon obecrieueHus
0€e301MacHOCTH, TexHochepHOn
HU3MEpUTENbHON u 0e30MacHOCTH,
BBIYMCIIUTEIIBHOM W3MEPUTEIIbHON U
TEXHUKH, BBIUHCIUTEIHHOM
WH()OPMAITMOHHBIX TEXHUKU B CBOCHU
TEXHOJOTHI B CBOEH npodeccuoHanbH
npo¢eCcCuOHATBHON Ol IeSITEeNIbHOCTH
JeSITeIbHOCTH




Ne WNHunekc Coneprkanue B pe3ynbraTe u3zyueHus: yaeOHON AUCHUTIIMHBI
[y, | KOMIET | KOMIETeHIH (nmm eé 00yYaromumecs 10JKHbI
" | eHUuU 4acTH) 3HATh yMeTh BJaJ1eTh
2 [MIK-15 | cnocoOHOCTRIO 00OpabarsIBaTh
MIPOBOAUTD MOJIy4YEHHBIE
U3MEpEHUsi  ypOBHEH pe3yibTaThl,
OMAaCHOCTEH B cpene COCTaBIISITh
oOuTaHus, IIPOrHO3bI
o0pabaThIBaTh BO3MO>KHOT'O
MOJTyYCHHBIE pa3BUTHSA
pE3yNbTaThI, CUTYalluu
COCTABIISITh MPOTHO3BI
BO3MOKHOTO
Pa3BUTHS CUTYaAIIH
3 [IK-16 | cmocoGHOCTBIO MEXaHU3MBI aHAIM3UPOBATh  [CIIOCOOHOCTHIO
aHAJIM3UPOBAThH TOKCHYECKOTO MEXaHU3MBI AHATTN3UPOBATH
MEXaHU3MBI NEICTBUS BPEIHBIX| BO3/ICHCTBUS MEXaHU3MBI
BO3JICHICTBUSI BEIIIECTB, omnacHOCTeH Ha BO3JICHCTBHUSI
OTIaCHOCTEM Ha | DHEPTeTUYECKOro | YelOBeKa, OMAacHOCTEW  Ha
YeJI0BEKa, ONPEACIATh | BO3ACUCTBUS U OTIpeNeNATh "geJIOBeKa,
XapakTep KOMOMHHPOBAHHOT| XapakTep OTIpeAeIsATh
B3aUMOJCUCTBUSA 0 JIEHCTBUSA B3aUMOJCUCTBUS  [XApaKTEP
OpraHu3Ma 4ejioBeKa ¢ | BPEIHbIX opranusma B3aMMOJICHCTBUS
OMACHOCTSIMH  cpenbl | (hakTOpoB 9eJI0BeKa ¢ OpraHusma
oOUTaHUS C Yy4ETOM OMACHOCTSIMU HgeoBeKa c
cienupuku cpezbl OOMTaHUSl |ONACHOCTSAMU
MeXaHu3Ma C y4eToM cpeabsl oOUTaHUS
TOKCHYECKOTO cnenuduku C y4eToM
JNEUCTBUS  BPEIHBIX MeXaHu3Ma crelupuKu
BEIIIECTB, TOKCHYECKOTO MeXaHU3Ma
HHEPreTUYECKOro necTBus TOKCHYECKOT'O
BO3JICUCTBUSA u BpPEIHBIX NEeNCTBUSA
KOMOWHHUPOBAaHHOTO BEIIIECTB, BPEITHBIX
JIEWCTBUSL  BPEIHBIX HHEPTEeTUYECKOTO [BEIIECTB,
¢bakTopoB BO3CHUCTBUS U BHEPreTUYECKOrO
KOMOWHUPOBAHHO [BO3JCHCTBUA W
ro IeHCTBUS IKOMOMHHUPOBaHH
BpPEIHBIX 0ro JEUCTBUSA
¢bakTopoB BPEIHBIX
(hakTopoB
4 [1IK-17 | cnocoGHOCTBIO OIIaCHBIE, OIpEACIIATh
OTIPENIeNIATh OIAacHbIe, | YPE3BBIUAITHO OTIacHBIE,
Ype3BbIUaitHO OfacHble  30HBI, | YPE3BBIYANHO
OTIacHBIE 30HBI, 30HBI | 30HBI OlacHBIC  30HBI,
MIPUEMIIEMOTO PHCKa IPUEMIIEMOTO 30HBI
pHcKa IPUEMIIEMOTO
pHCcKa
5 [1K-18 | roTOBHOCTEIO OCYIIECTBIIATh
OCYIIECTBIIATh MIPOBEPKH
MIPOBEPKHU 6€30macHOTo




Ne WNHunekc Coneprkanue B pe3ynbraTe u3zyueHus: yaeOHON AUCHUTIIMHBI
[y, | KOMIET | KOMIETeHIH (mm eé 00yJaronmecs T0IKHbI
" | eHUIMH YaCcTH) 3HATh yMeTh BJIaJIeTh
0e30I1acHOro COCTOSTHMS
COCTOSHUS OOBEKTOB 00BHEKTOB
Pa3IMIHOTO Pa3IUYIHOTO
Ha3HAUYCHMUS, Ha3HAUYCHMS,
y4acTBOBATh B y4acTBOBATh B
JKCIIepTHU3aX 1704 IKCIIEpTH3aX  MX
0e30I1acHOCTH, 0e30I1acHOCTH,
periiaMeHTHPOBaHHBIX periiaMeHTUPOBaH
JENCTBYIOIIUM HBIX
3aKOHOJATEJILCTBOM JIEHCTBYIOIIUM
Poccuiickoit 3aKOHOJATEILCTB
denepanuu oM Poccuiickoi
denepanuu

2. CTpyKTYypa M coepKaHHue TUCHHUILINHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TpyI0EMKOCTh TUCIHMILIMHBI cocTaBisieT 3 3ad.eq (108 uacos, u3 Hux — 56,2
KOHTaKTHBIX 4acoB: JICKIIMOHHBIX 20 4., maboparopubix 30 4., 6 yacoB KCP u 0,2 yaca UKP;
51,8 4acoB caMOCTOSITEIBHOW palbOThI), UX paCIpeesICHHe MO BHAAM padOT MPEIICTABICHO B
TadJIuLeE.

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (gackr)
7

KonrakTHasi paboTa, B TOM 4HcJIe: 56,2 56,2
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHATHA NEKIIUOHHOIO TUIIA 20 20
JlaboparopHbIe 3aHATHS 30 30
3aHATUS CEMUHAPCKOr0 TUMA (CEMUHAPBI,
MIPaKTUYECKHE 3aHSTHSI)
WNnas koHTakTHasA padora:
KonTtposns camocrositensHolt pabotsl (KCP) 6 6
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 51,8 51,8
[ToaroroBka k 1a0OpaTopHBIM paboTaM, HalMCAHKE 30 30
OTYETOB M0 JJAOOPAaTOPHBIM 3aHITUIM
IToaroroBka K TEKyIeMy KOHTPOJIO 21,8 21,8
KonTpoJis:
ITonroToBka K 9K3aMeHy - -
OO6mas Tpy10eMKOCTh yac. 108 108

B TOM 4YHcJle KOHTAKTHAsA 56.2 56.2

pabora

3a4. e/l 3 3




2.2 CTpykTypa IMCHHUILIHHBI:

Pacrnipenenennie Bu0B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITHHBIL.

Paznensl qucuuIuIMHEL, U3ydaeMble B 8 cemecTpe

No KonnuectBo yacos
N AynuropHas CamocTosiTenb-
pasn HaumenoBanue pa3zaenon
ol Bcero pabota Has pabora
J. |13 | JIP | KCP
1 2 3 4 5 6 7
1 IIpouecchl nepeHoca, 278 4 8 5 13.8
poucxosiue B atmochepe
2 IIpouecchl nepeHoca, 46 12 18 5 14
POUCXOJSIINE B rupochepe
3 [Tpoueccs! nepeHoca, 17 9 9 1 12
MPOUCXOMSIINE B TIOYBEHHOM CJIO€
Murpanus u Tpanchopmanus
4.  |3arpsA3HSIONIMX BEIIECTB B 17 2 2 1 12
ouocdepe
Hmoeo no oucyuniune: 107,8 20 30 6 51,8
2.3 Coaep:xkaHue pa3iesioB JMCHUILIAHBI:
2.3.1 3aHATHSA JEKUMOHHOTO THIIA
No HaumenoBanue Cozepucanme paszena dopma TEeKyIero
paznena KOHTPOJIS
1 2 3 4
1. [Ipomeccrl TemnepatypHslii ipoduis aTMochepsl. 3amuTa pedeparon
nepeHoca, DOTOXUMHUYECKHUE TPOIIECCHI B BEPXHUX
MIPOUCXOJISIINE B |CIOSIX 3eMHOM atMocdepbl. Dusnko-
atmocdepe XUMHUYECKHE MPOIIECCHI B TpoTrocdepe.
CBoOoIHBIE paiuKalbl B Tporiocgepe.
DOTOXMMUYECKOE OKUCIICHUE METaHa.
Peakuuu o3oHupoBanus. @OTOXUMUYECKHUI
cMor. ATMOC(hEpHBIH ITUKIT COSTMHEHUI
azota. CoequHeHus cepbl B aTMocdepe.
[TapuukoBblie Ta3el B atMocdepe. Bona B
aTMocdepe.
2. [Ipoueccsr I'unponorudeckuii nukyi. OCHOBHBIE BUJIbI Tect
nepeHoca, MIPUPOIHBIX BOA U OCOOCHHOCTH MX COCTaBa.
MIPOUCXOJISINE B |AHOMAJIBHBIE CBOWCTBA BOJBI M X POJIH B
ruapocdepe. npupoje. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIC MPOIECCHI B
runpocdepe. [IpupogHbie 1 CHHTETUYECKUE
KoMIUTeKcooOpa3oBaTenu. [loBepxHOCTHO-
AKTHBHBIE BEIIeCTBa B BojoeMax. OkeaH.
IToTok BemecTBa. YcnoBue
AIIEKTPOHEUTPATHHOCTH. Y paBHEHHE
MaTtepuaibHOro OanaHnca. BHenHre CHTbl B
MOHHBIX MMPOBOJHUKAX. SIBIIEHUs IEPEHOCA B




MOHHBIX MPOBOJHUKAX. OPUKIMOHHAS
MOJIEIb B3aUMOJICHCTBUS IOTOKOB. Pa3zBuTue
CHWJI TPEHMSI U UX KOJTMYECTBEHHAs OIICHKA.
3akonsl Oma u @apajess IPUMEHHUTENBHO K
MOHHBIM IIPOBOJHUKAM. JIBUKEHHE HOHOB B
AIIEKTpUUYECKOM ToJ1e. Yucna nepenoca
noHOB. J{nuddy3us 37eKTPOIUTOB.
Onextponud¢ysus. Ypasuenue Hepucra-
[Tnanka. KoHueHTpanroHHas noiaspusanus u
npenenbHbid 1nhy3HOHHBINA TOK B
AIIEKTPOMEMOpPaHHOW CUCTEME.

ANEKTPONPOBOIHOCTH PAaCTBOPA IEKTPOIUTA
N3ydenue mpouecca nepeHoca pacTBOPUTENS
110J1 ICMICTBUEM I'paJIu€HTa JIEKTPUUECKOTO

3. IIpoueccsl Crpoenue nurochepsl. DIIeMEHTHBINH U Tecr
nepeHoca, (a30BbIil cocTaB nouyB. BiaroemkocTs 1
MIPOUCXOJIAIINE B [BOIOIPOHUIIAEMOCTH MOYB. [louBeHHBIE
IIOYBEHHOM CJI0€ [pacTBOpHI. [10UBEHHBIN MOMIOMAOIINHA
KomIuieke. KatnoHHoOOMeHHasi ClIOCOOHOCTb
noyB. CeeKTUBHOCTh KATHOHHOI'O OOMEHa.
MHUKpPO3TIEMEHTHI 1 XUMHYECKOE 3arps3HEHUE
HOYB.
4. Murpanus u Buns! murpanyu. BosaymHas, BogHas, 3ammra pedeparon
TpaHchopMmanys |OMOreHHast M TEXHOT€HHAs MUTpallys.
sarpsHAomuX  |@akropsl Murpamnun. Kinaccudukars
BEIIECTB B MUTPHUPYIOLINX 3JIeMEHTOB. PU3UKO-
ounocdepe XUMHUYECKHE, MEXaHUIECKHE,
OMOre0OXUMHUYECKUE U TEXHOTCHHBIE
Oapbephbl. 3aKHCIICHUE 03€p. 3aKUCIICHUE
noyB. [IpoGyieMbl COBpEMEHHOTO
TEXHOTEHHOT'O 3arpsi3HEHHSI OKPY>KaIOIIeH
IPUPOJHON cpelibl
2.3.2 3aHATHA CEMUHAPCKOT0 THMA
[IpakTryeckue 3aHATHS HE IPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne Hanverosanme HaumeHnoBaHue 1a00paToOpHBIX paboT Popwma Tekymero
paszzena KOHTPOJISI
1 2 3 4
1. |IIponeccer Pacuet nopuctbix MeTasnueckux ¢puibTpoB|[IpenBapurenbHbIil
nepeHoca, JUTSL OYMCTKH BEIOPOCOB OT IBLTH YCTHBIN OIIPOC TI0
MIPOUCXOJIAIINE B Teme padoThl, 3aluTa
atMocepe nabopaTopHOi
paboTHI
2. |IIpomecchr Onpenenenue koxdppunuenta nupdysun [IpenBapurenbHbIit
nepeHoca, AJIEKTPOJIMTOB B PACTBOPE C MOMOIIIBIO YCTHBIN OIPOC 110
MIPOUCXOJISTINE B |CHCTEMBI HOHUT—PACTBOP TeMe paboThI, 3aluTa
runpocdepe. Onpenenenue yaenbHON 1abopaTopHOii

paboTsl




MOTEeHIIMAaja

3. |IIpoueccol Onpenenenne BIaro€MKOCTH I10YB IIpenBapurenbHbIii
nepeHoca, TOPOJICKUX YJIHII [0 CYXOMY OCTaTKy YCTHBII OIpOC 1O
MIPOUCXOISIIINE B |[IOYBCHHON BBITSKKH Teme padoThl, 3aluTa
MTOYBEHHOM CJI0€ nabopaTtopHoit

paboThI

4. |Murparmus u Omnpenenenue Benuuunbl quddy3nonnoro ([IpeaBaputenbHbIN
TpanchopMmanms |IOTOKA IEKTPOIUTA Yepe3 MOHOOOMEHHYIO |YCTHBIN OIPOC IO
3arpsi3HAIMUX  |[MeMOpaHy TeMe paboThl, 3alUTa
BEIIIECTB B 1abopaTopHOii
ounocdepe paboThl

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBblie paboTbl — HE TPeyCMOTPEHbI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusl AJIsi CaMOCTOATEIbHON padoThI
o0yyaromuxcs Mo AMCHHUIIHHE (MOAYJII0)

No B CPC [lepeuenpb yueOHO-METOUIECKOTO 066CH6‘{?HI/I}I JTUCIUIIMHBI 110
BBITIOJIHCHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3

1.| [logroroBka ot4yeTa mo |MeToauyeckue pEKOMEHJAIMM K OpraHu3alldu  ayJIuTOPHOU U

nabopaTopHOil paboTe |BHEAYTUTOPHOM (camocTOATENLHOM) paboThl CTYJICHTOB:

metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHOK,

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

2018. 89 c.
2.|llogroroBka k yctHomy | 1. Metoauueckue peKOMEHIAlMU K OpraHU3aIiK ayAUTOPHON
onpocy Y BHEAYAUTOPHOM (CaMOCTOSATEIbHOM) pabOTHI CTYIEHTOB:

MeTtonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becrranos, H.B. Jlo3za. — Kpacuomap: Kybanckwii
roc. yH-T, 2018. 89 c.

2. MemOpaHHas 3eKTpOXUMHES: yaeOHoe mocodue / H. A.
Kononenko, O. A. Jlemuna, H. B. Jlo3a u ap.; Kpacuogap:
Ky6anckwuii roc. yu-t, 2017. - 290 c.

3. Xumusa okpyxatomeit cpeapl / Tonamoa O.B., Ilumuesa
JLLA. Cankt-ITerepoypr—MockBa—KpacHomap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnexkTpOHHBI
pecypc].

3.| IloaroroBka k TecTy 1. Meroanueckue peKOMEHIAIIUHU K OPTaHU3AIMU ayIUTOPHOM
Y BHEAYJUTOPHOU (CaMOCTOSITENIbHO) pabOThI CTYA€HTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2. MemOpaHHas 3IeKTPOXUMHES: yaeOHoe mocobue / H. A.
Kononenko, O. A. Jlemuna, H. B. Jlo3a u ap.; Kpacuonap:
Ky6anckwuii roc. yn-t, 2017. - 290 c.

3. Xumusa oxpyxatomeit cpeapt / Tonamoa O.B., Ilumuea
JILA. Cankt-ITerepOypr—MockBa—KpacHonap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnekTpOHHBII

pecypc].




4. TloaroToBka K 3a4eTy 1. Meroandeckue peKOMEHIAMH K OpraHU3allK ayIUTOPHOMN
¥ BHEAYJUTOPHOM (CaMOCTOSITENILHOM) pabOTHI CTYACHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — Kpacuomap: Ky6anckwuii
roc. yH-T, 2018. 89 c.

2. Membpannas snekTpoxumMust: yaeOHoe nocobue / H. A.
Kononenko, O. A. [lemuna, H. B. Jlo3a u np.; KpacHonap:
Ky6anckuii roc. yn-t, 2017. - 290 c.

3. Xwumus okpyxaromieit cpeasl / TomamoBa O.B., Ilumuera
JL.LA. Cankt-IletepOypr—MockBa—Kpacuonap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnexTpoHHBIN
pecypc].. https://e.lanbook.com/reader/book/90852
[DneKTpoHHBIN pecypc].

Y4eOHO-MeTOIMUeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTIMHU 3/10poBbst (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUia au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIe4aTHOM (opme.

JUig au1 ¢ HapyLIeHUSIMU OIIOPHO-JBUTaTEIbHOTO amnmapara:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Jnst popmupoBaHuss NpOPecCHOHATBHBIX KOMIIETEHIIMI B IpOIlecce OCBOCHUS Kypca
UCTIONB3YETCST TEXHOJIOTUS MPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYCHUs, TPEAyCMaTPHBAIOIIAS
HE TOJBKO Iepelladyy TEOPETUYECKOro MaTepuana, HO W CTHUMYJIUMPOBAHUE IO3HABATEIbHBIX
JIEUCTBUN CTYIEHTOB. [Ipu npoBe1eHNN JEKIIMOHHBIX 3aHITUH UCIOJb3YIOTCS MYJIbTUMEIUITHBIE
npe3eHTanuu. B paMkax mabopaTopHBIX 3aHATUN IPUMEHSIOTCS METO/IbI IPOEKTHOTO 00yUeHUS,
HCCIIEIOBATEIIbCKUE METOAbl, METOJ KOHKPETHBIX cHUTyauuil. 11 HMHBaIMIOB M JIKI C
OTpaHMYEHHBIMHU BO3MOXHOCTSMHU 3/10POBbsl pEaU3yl0TCS MHJMBUIYyaJbHbIE 00pa30BaTEIbHbBIE
TEXHOJIOTMH, KOTOPBIE IO3BOJIAIOT MOJIHOCTBIO MHIMBUAYAIU3UPOBATh COJIEPKAHUE, METOABI U
TEeMIIbl Y4eOHOU J1eATeNbHOCTH MHBAJINWA, BHOCUTh BOBPEMsI HEOOXOAUMYIO KOPPEKIIHIO, KaK B
JIEeATEIbHOCTh CTYI€HTAa-UHBAJIN/IA, TAK U B JEATEIBHOCTbD IPENOAaBaTENs.

Jng nui ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS IPEAYCMOTPEHA OpraHU3aLIUs
KOHCYJIBTALIMH C UCIOJIB30BAHUEM JIEKTPOHHOHN MOYTHI.

4. OueHoOYHbIE cpeCcTBA A/l TEKYLIero KOHTPOJIS YCIeBaeMOCTH M IIPOMEKYTOYHOI
arrecTauMu

4.1 ®oHa OLIEHOYHBIX CPEICTB JIsA MPOBEAeHUs TeKYIIel aTTecTalul

Bomnpoc 1

JUis TUNWYHBIX TIOYB XapakTEPHO COOTHOIIEHHWE OOBEMOB TBEPIOHM, JKUAKOU H
razoobpaszHoit ¢a3:
1. 2211
2. 1.1:1
3. 1:2:2
4. 1:1:2
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Bormpoc 2

K TunuyHbIM KOMIIOHEHTAM ITOYBEHHBIX PacTBOPOB, KOHICHTpAaOWUN KOTOPBIX
SHAYUTCIBHO IMPEBOCXOAAT KOHICHTPAIUU APYTUX HOHOB, OTHOCATCA KaTHUOHBI:

Ca?*, Mg®*, K*, NHs*,Na*

APt Cu*, K*, NH4*Na*

Ca?*, Mg?*, K* Fe3*, Zn?

Ca®*, Ba*", K*, AI**,Na*
Bompoc 3
KuCcI0THOCTD 1TOYB MOXKET OBITh CHUKEHA BHECEHUEM B IIOYBY:
U3BECTHSKA

rurnca

KAJIMAHOMN CEJNIUTPBI

BCEX NEPEYHCIICHHBIX BEILECTB

Bompoc 4

I'uaponuTHyeckass KHCIOTHOCTh MOYB — 3TO KHCIOTHOCTH!
00ycJI0BJI€HHAs B3aUMOJICHCTBUEM MOYBBI C YKCYCHOKHCIIBIM HATPUEM
IPOSIBIIAIONIASCS TPH 00pabOTKE MOYBBI PACTBOPOM HEHTPaAIbHON COJH
00yCJIOBJICHHAs TIOTJIOIEHHBIMA HOHAMU aJIIOMUHHS U BOJIOPOJIA
00ycJI0BJI€HHAas HOHAMH BO/I0OPO/ia B IOYBEHHOM PAacTBOpE

Bomnpoc 5

HacrpillieHHOCTh TOYBBI  OCHOBAHUSIMU OoIpeaAcIACTCA COACPIKAHUEM B IIOYBCHHOM
IOrjJ0IarImeM KOMIIIICKCE:

KaTHOHOB KaJIbIIAsl K MarHusI
KaTHOHOB HATPUS U KaJIUs

KaTHOHOB aJTIOMHHHUS ¥ BOAOPOAA

BCEX IMOYBEHHBIX KAaTHOHOB

Bompoc 6

[TouBeHHbII BO31yX 000TallEeH 110 COCTaBY:
okcuzom yriepoaa (11)

okcuzaom azota (I1)

okcuzom yriepoaa (1V)

KHCJIOPOOM

Bompoc 7

3HayeHWE AaKTyaJlbHOW IIEJIOYHOCTH II0YB OOYCJIOBIEHO HAJIMYMEM B IOYBEHHOM
pacTBope:

NaOH, KOH

Na;COs3, NaHCO3, Ca(HCO:3):

PACTBOPUMBIX COCTUHEHHUH aTFOMUHUS

PAaCTBOPUMBIX COETMHEHUM Kele3a

Bompoc 8

EMKOCTB IEN0YHOr0 Gaphepa B MOYBaX ONPENENSETCS:
KOJIMYECTBOM Kap60HaTOB

KOJIMYECTBOM OOMEHHBIX KATHOHOB

COJACPIKAHUEM OPraHNYCCKOTO BEIICCTBA

3HAYCHUEM OKHUCJIINTCIBbHO-BOCCTAHOBUTCIBHOI'O ITIOTCHIIMAJIa

4.2 ®oux OLEHOYHBIX CPeICTB JJIf POBeleHUs IPOMEKYTOYHOM aTTeCTAlMU
Bonpocsl k 3auery

OO0m1ast xapakTepUCTHKA CTPOSHMSI U COCTaBa aTMOC(hepbl. Y CTOMYUBOCTB aTMOC(EPHI.
ATMmochepHble TpUMecH: HCTOYHUKH, CpeiHee BpeMs peObIBaHus B aTMochepe.

PacnipocTpanenue u ceMMeHTAaLUs 3arPs3HAIONIMX BelecTB B aTMocdepe. Poib
TEMIIEpaTyPHBIX NHBEPCUH.

10



3. MexaHu3MBbI CEANMEHTAIIUN BEUIECTB U3 aTMOC(EPHI, BIUSHUE PA3MEPOB YaCTHUIl HA
BpeMs peObIBaHus B aTMoc(epe. XUMHUECKHE MPOIIECChl B BEPXHHUX CIIOSX
aTMocQepBhl.

4. O3o0H B cTparocdepe. Dkonoruveckre GyHKIUU 030HOBOTO cliosi. O30HOPA3pYIIAIONINE
BeIIeCTBA. XJIOPHBIH, a30THBINA, BOJIOPOIHBINA IIUKJIBI.

5.  CpoOoanble paauKaibl B aTMochepe: o0pa3oBaHue, poiib B TPOMOCHEPHBIX MPOIIeccax.
Oxucnenne Merana B Tporocgepe.

6. ®doTtoxumHUECKUl cMOT. AHTPOINOTeHHOE 3arpsi3HeHue atmochepsl. JIokanpHbIe U
rio0anbHbIe TPOOIEMBI.

7. OOmias xapaktepucTka rugpocgepbl. CpeHuil 371eMEHTHBIH COCTaB MPUPOIHBIX BOJI.
OcobenHocTH (PU3UKO-XMMUYECKUX CBOMCTB BOJIBI U UX POJIb B Onochepe.

8.  OcnoBuble nousATHs. [ToTOK BemecTBa. Y caoBHe EKTPOHEUTPATBHOCTH.

9.  VYpaBHeHue MaTepHaIBHOTO OajaHca.

10. 3axonsl Oma u ®Papajes IPUMEHUTEIBHO K TPOBOAHUKAM BTOPOTO POJIA.

11. BwueurHue cuibl B MPOBOJHUKAX BTOPOTO POJIa.

12. MmHoroo0pa3ue SBJICHHH IepeHoca.

13. ®puxnuoHHast MOJIENb B3aUMOICHCTBHS ITOTOKOB. Pa3BuTHE CHII TPEHUS U UX
KOJIMYECTBEHHAsI OIICHKA.

14. JIBukeHHE MOHOB B JIEKTPUUYECKOM IIOJIE.

15. VnenbHas v SKBUBAJICHTHAS JIEKTPOIPOBOAHOCTD, YUCIIA IEPEHOCA HOHOB.

16. duddys3us B npoBOAHUKAX BTOPOro poja. 3akoHbl Duka.

17. Camomuddysus nonon. Ypauenue Hepucra-DitHmreiina.

18. Dmnekrpuueckas cuia quddysuu. Juddy3noHHBIN MOTEHIHAL.

19. Ocobennoctu quddy3uu B HOHUTAX.

20. DOnexrpomuddysus. Ypasaenue Hepucra-ITnanka.

21. TlormorurenbHas cIOCOOHOCTH OYB. II0UBEHHO-MIOTIIOMIAOIINIT KOMIUIEKC. BUIb!
MTOYBEHHOI KUCIOTHOCTH.

22. Teoxumudeckast Murpanus. I eoxumMmmuaeckue 6apbepel.

23. YcaoBus COOTBETCTBUSA 00BEKTA 3aLTUTHI TPEOOBAHUSIM MOKAPHOM OE€30MaCHOCTH U
MIPOBEJICHUS TUIAHOBOM MTPOBEPKHU.

24. Bwuapl 3arps3HeHus OHocheps

25. bopsba c 3arpszHeHreM 6uochepsl

5. IlepeyeHb OCHOBHO# W JOMOJHHUTEJLHOW y4eOHOMH JHTEPaTypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)
5.1 OcHoBHas JuTepaTypa:

1. Xumus okpyxaromieii cpenbl / Tonanosa O.B., [Tumuesa JI.A. Cankr-IletepOypr—MockBa—
Kpacuomap: Jlans, 2017. - 160 c. https://e.lanbook.com/reader/book/90852 [DnexTpoHHbII
pecypc]

2. Memb6pannas snekrpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a, 1.B. ®anuna,
C.A. Hlkupckas. Kpacnonap: Ky6anckuii roc. yH-1, 2017. - 290 c.

3. Xumus OKpykKawIlled cpenbl : y4yeOHHMK i akaaemudeckoro OakamaBpuara / T. .
Xaxanuna, H. I'. Hukutuna, U. H. TletyxoB — M. : U3natensctBo FOpaiit, 2018. — 233 c.:
www.biblio-online.ru/book/153A0E3B-335B-42FE-9F01-147B62A743DE. [DnekTpoHHbBIH

pecypc]

5.2 JlonoiHUTE/IbHASI JINTEpaTypa:
1. HopmupoBanue u CHU>KEHUE 3arpsi3HEHUS OKpy»Katoieil cpeanl [ Teker] : yaeOHUK 1151

aKaJIeMU4ecKoro OakaitaBpuara : ydeOHUK JJIS CTYJI€HTOB By30B, 00yJaroIuXxcs Mo
ecTecTBeHHOHay4HbIM HampasieHusm / A. I1. Xaycros, M. M. Penuna. - M.: FOpaiir, 2017. -
386 c.
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2. bexkwman, . H. Briciias Marematnka: MareMaTudeckuii anmapar quddys3uu : yaeOHUK 1
OakanaBpuata u maructpatypsl / . H. bekman. M. : U3natensctBo FOpaiit, 2018. — 397 c.
www.biblio-online.ru/book/9BE2614B-6FB3-43AC-8AEE-9B255FD21257.

3. DNeKTpoXuMHUYECKHEe METO bl aHau3a. JlabopaTopHblil MpakTUKYM : ydeOHoe nmocodue ass
akagemuaeckoro Oakamaspuata / JI. K. Heynauuna, FO. C. Ilerposa, H. B. Jlaku3sa, E. JI.
Jle6eneBa. M. : UzmatensctBo FOpaiit, 2018. — 133 ¢. www.biblio-
online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663.

5.3. [lepuoauyeckue U3aaHUS:
Kypuan «be30nacHOCTh KU3HEACITEIILHOCTI.

6. IlepeyeHbr  pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHHUKANMOHHOW  CceTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOECHUS TUCIHUTILIUHBI (MOTYJIs1)

1. DnektponHas OMOIMOTEYHAS CUCTeMa u3aaTenbcTBa ""Jlanp";

2. Nature Publishing Group;

3. Hayunas snexrponnas 6ubnuorexka (HOB);

4. SCOpuUS - MyITbTHANCIUIUTHHAPHAS pedepaTHBHAS Oa3a JTaHHBIX;

5. DnektponHas 6ubnuoreynas cucrema BOOK.ru

6. Kotekuus xxypHanoB uznarenbcrBa Elsevier Ha moprane ScienceDirect.

7. TOCTbel W [OKyMEHTHI MO OXpaHe Tpyda M 0e30MacHOCTH IKU3HEACSITEIbHOCTU
(TIOTHOTEKCTOBBIC JOKYMEHTHI 110 aapecy www.tehdoc.ru)

7. Mertoauyeckue yKa3zaHuUsl [Jisl O0OY4YAlOIIMXCS 1O OCBOEHHMIO JUCHMILIMHBI
(Mmonmy.Jist)

YcnemHoe 0cBOGHUE AUCIUILIMHBI MPEnojaraeT akTUBHOE, TBOPUECKOE y4acTHE CTYACHTa
IyTEM IIJIAHOMEPHOM, TIOBCETHEBHON PAOOTHI.

OO01e pekoMeH1auu

V3y4yeHrne IUCIUIUIMHBI ClIeIyeT HadyuHATh C NPOpabOTKU pabodell mporpaMmel, ocoboe
BHUMaHUe, yAelsis HeNsIM U 3aJlayaM, CTPYKTYpe U COJEpKaHUIO Kypca.

CamocTrosTenbHass paboTa MPOBOAUTCSA C LEIbI0 YINIyOJEHUS 3HAHUW MO JUCHUIUIMHE U
peaycMaTpUBaeT:

- UYTEHHWE CTYyJIEHTaMH pPEKOMEHIOBAaHHOW JIMTEpPAaTyphl M YCBOCHHE TEOPETUYECKOTO
MatepHaia JUCIUILINHEI,

- TOJITOTOBKY K JIAOOPAaTOPHBIM 3aHATHSIM;

- paboty ¢ IHTepHeT - HCTOYHUKAMU;

- IOJITOTOBKA K 3a4eTy.

[InaHupoBaHue BpEeMEHH Ha CaMOCTOSTENbHYIO pPaldOTy, HEOOXOAMMOro Ha M3Yy4YeHUe
HACTOSIIEH JUCIUIUIMHBI, CTYJSHTaM JIydlle BCEro OCYIIECTBISTH Ha BECh CEMECT,
npeaycMaTpuBas MpH 3TOM peryysipHOe IMOBTOPEHHE NPOWISHHOTO MaTepuana. Matepual,
MIOJTYYCHHBIH Ha JIEKIUSIX, HEOOXOAUMO PETYISPHO JIOTIONHATH CBEACHUSMHU U3 JIUTEPATYPHBIX
UCTOYHHUKOB, IPUBEJICHHBIX B paboyeil mporpaMme AUCHUIUINHBL.

Pabora ¢ koHCTIEKTOM JeKIUI

[TpocMoTpuTE KOHCIEKT cpa3y IMOcie 3aHATHH, OTMEThTe MaTepHajl KOHCIEKTa JIeKLUH,
KOTOPBI BBI3BIBACT 3aTPyJHEHHs Ui NoHMMaHusA. llomblTaliTech HaWTH OTBETHI Ha
3aTpYAHUTENBbHBIE BOMPOCHI, UCHOJIB3Ysd PEKOMEHAyeMylo JuTeparypy. Ecium camoctosTenbHo
HE yJaJ10Ch pa3o0parbcsi B MaTepuaie, chopMyIupylTe BOMIPOCH M 0OPAaTUTECh 32 TTIOMOIIBIO K
IPEnoJIaBaTel0 Ha KOHCYJIbTAlMN WK Onrkaifiei Jekuuu. PerynspHo oTBoauTe Bpems s
MOBTOPEHUS] TPONJACHHOTO MaTepHaia, NpOBEpss CBOW 3HAHWS, yMEHUS W HaBBIKA TI0
KOHTPOJILHBIM BOIIPOCAM.

Brimonaenune mabopatopHbix paboT
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Ha 3anstuu mnomyuute y mpernonaBaTenss TpaduK BBITOJHEHHUS JaOOpPaTOpHBIX pPadoT.
[TomyunTe Bce HeoOXoaumMoe MmeTonuueckoe obecmedenue. [lepen mocemnieHuemM nabopaTopuu
U3YYUTE TEOPUIO BOIIPOCA, MPEIOIAraeMoro K UCCIEI0BAaHHUIO, 0O3HAKOMBTECH C PYKOBOJCTBOM
10 COOTBETCTBYIOIIEH paboTe W IMOATOTOBBTE NPOTOKOJ IPOBEACHUS PAaOOTHI, B KOTOPBIH
3aHECHUTE:

0 Ha3BaHHE PabOTHL;

O 3ar0TOBKH TAOJHII JUIS 3aII0THEHUS SKCIIEPUMEHTATLHBIMU JAHHBIMU HAOIIOICHUH;

0 YpaBHEHUS XUMUYECKUX PEAKIMI MpeBpalieHuii, KoTopble OYIyT OCYILECTBICHBI IPU
BBITIOJIHEHUH SKCIIEPUMEHTA;

0 pacueTHbie (HOPMYIIBI.

OdopmiieHrEe OTYETOB JOHKHO MPOBOJIUTHCS MOCIIe OKOHYaHHs paboThl B 1abopatopuu. s
MOJTrOTOBKHM K 3alllUTE OTYETa CICAyeT MPOAHAIU3UPOBATh IKCIIEPUMEHTAIBHBIC PE3yJIbTAThI,
CONIOCTaBUTL HUX C HU3BCCTHBIMU TCOPCTUUCCKHUMU IIOJOKCHUAMHU, CIIPABOYHBIMU  HJIN
JUTEPaTypHBIMU JIaHHBIMH, O0OOIIUTH PE3yJIbTAThl UCCIICAOBAHUI B BHJIE BBIBOJIOB IO padoTe,
MOoATOTOBUTL OTBCTHI HAa BOIIPOCHI, IPUBOAUMBIC B MCTOJAUUYCCKHUX YKA3aHUAX K BBIIOJHCHUIO
nabopatopHbix pabot.8. IlepeueHp HHPOPMAIMOHHBIX TEXHOJOTHHA, HWCIOIB3YEMBIX TPHU
OCYIECTBIICHIH 00pPa30BaTEIBHOTO MPOIEcca MO AUCHUIUINHE (MOIYIIIO0) (TP HEOOXOTUMOCTH )

8. llepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3YyEeMbIX NMPHU OCYLIECTBIECHUH
00pa30BaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1 llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIi

Hcnonp30BaHne DIIEKTPOHHBIX NPE3EHTALMKA IPU  IPOBEACHUM JIEKIMOHHBIX U
IIPaKTUYECKHUX 3aHITHUM.

8.2 Ilepeyennb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecreYeHust

1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.3 Ilepeyenr WHGPOPMAINMOHHBIX CHPABOYHBIX CHCTEM M COBPEMEHHBIX
npodgeccHOHAIbHBIX 023 JaAHHBIX:

1. CnpaBouno-mpaBoBas cucrema «Koncynbrant [Lnrocy» (http://www.consultant.ru)

2. OenepanpHas  rocynapcTBeHHas — MH(opmanmoHHas — cuctema — «HarmumoHambHas
3NIeKTpOoHHast 6nbianoTeka» https://H30.pd

3. baza mannsix Hayunoii anexrponHoit 6nbmmorexku eLIBRARY.RU https://elibrary.ru/

4. ba3a  OTKpHITBIX JaHHBIX MUWHHCTEPCTBA Tpyla W COIHMAIBHOW  3aIUTHI
P® https://rosmintrud.ru/opendata

5. baza nmaHHbIX TpodecCHOHAIbHBIX CTaHAAPTOB MUHHUCTEpCTBA TpyJda U COLUAIbHOM

3aIUTEI P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
6. basml JAHHBIX MununcrepcTBa 9KOHOMHYECKOTO pa3BuUTHA

P® http://www.economy.gov.ru
7. OdunuanpHeii cat denepasbHOTO areHTCTBA 10 TEXHUYECKOMY PETyJIUPOBAHUIO H
meTtpostoruu http://protect.gost.ru/

9. MarepuaibHo-TexHHMYecKasi 0a3a, HeoOXoguMasi [JIsl  OCYIIECTBJICHHS
00pa3oBaTe/ILHOIO NMPoLecca Mo JUCHUILINHE (MOYJIIO)

JInst mpoBeACHUS JIEKIMOHHBIX 3aHATHH HCIONb3YETCS MYJIbTUMEIUWHBIA MPOEKTOP U
HOYTOYK. JIabopaTropHble 3aHATHUSA MPOBOAATCA B XMMUYECKOH JabopaTopuu, CHAOKEHHOH Kak
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oOmienabopaTopHbIM  (XMMHUYECKass TIOCyJa, pPEaKTUBbI), TaK U CIEHUAIN3UPOBAHHBIM
00opyI0BaHEeM, HEOOXOIUMBIM JIJIsl TPOBEACHUS OTICIBHOM J1a00paTOpHOU PabOTHI.

MarepualibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTIITNHBI

Ne Bug pabor
(MOyJ1s1) M OCHAIIEHHOCTH

1. JlexkumonHneble 3aHsATHS | JIekinoHHAs ayauTopus, OCHAIIIeHHAs NEPEHOCHON
pe3eHTAIIMOHHOM TEXHUKOM (mpoexTop, 9KpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOUIMM IPOIPAMMHBIM
obecnieucnnem (I10) (ayx. 332c, 334c, 406c, 416¢).

2. JlabopaTopHbIe Jlaboparopusi, = YKOMIUJICKTOBaHHas  CIEIUATH3UPOBAHHON

3aHATUS Mebenplo, JabopaTopHOil mocynoili M 00OpyIOBaHUEM

(ayn.345c¢):
Beckl Jaboparopueie — 1 mr,
BECHI aHAIMTUYCCKHE — 2 IIIT,
TEpPMOCTAT BO3YIIHBIN — 1 1T,
nonomep-pH-merp — 3 i,
u3Mmepuresb uMMmutanca E7-21 — 4 i,
MCTOYHUK TOKa UMIyIbCcHbIH B5-50 — 3 m,
KOHAYKTOMETp — 1 1T,
n3meputenb umnenanca Tesla BM 507 — 1 i,
MYJIBTUMETPHI YHUBEPCAIIbHbIE HACTONIBHBIE — 5 HIT,
nieiikep 1abopaTOpHBI — 21IT;
I1K-3 mr.

3. CamocTosiTenpHas Kabuner pns  camocrositensHOM — pabotel  (aym.329c¢).,

pabora OCHAIIIEHHBIH KOMIBIOTEPHOH TEXHUKOM C BO3MOXKHOCTHIO

NOAKIIOYEHUsI K cetu «VHTepHeT», NMporpaMMoOM SKpaHHOIO
YBEJIMYEHUSI U OOECIEUYEHHBIH JIOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMaIIMOHHO-00Pa30BaATEIBHYIO CPE/ly YHUBEPCHUTETA.
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