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- cemMecTp

6 cemMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 20.03.01 TexHnochepHas 6€30macHOCTh

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO BXX]1 COI'JTACOBAHO T.B. CmoTpuHa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa 6e3omacHOCTH KU3HEICATSTLHOCTH

(HammMeHoBaHUe Kadeaphl)
22.01.2026 POTOKOJT No 6
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3aBenyromuii kageapoit COI'JTACOBAHO JILA. CkopukoBa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
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COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO JILA. CkopukoBa
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[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO H.A. ®unmaa

(M1.0. ®amunus)

Okcnept(sl): Jlebenes KOpuit EBrenbeBny, 3amecTutens pykoBoauTens ['ocynapcTBeHHON
MHCHEKLUHU TPy/ia - 3aMECTUTENb TJIABHOTO IOCYAapCTBEHHOT0 MHCIIEKTOpa Tpyaa B PecyOinnke
Mapuii On

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMI] 18.02.2026 r.

Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAMMEHOBAHUE | MHIUKATOPA JOCTUKECHUSA

KOMITCTEHITU Y KOMIICTCHITUH
1. OIIK-1 OIIK - 1.1 3naer: 3HAHMSA: 3HACT: KPUTEPUHU UCIIOIH30BaHUS HA
Cnocoben KpPUTEpUU MPAKTUKE TPUHITUIIOB 3AIUTHI YETOBEKA U
YUUTBIBATH HCIOJIL30BaHUS HA MPUPOAHON Cpelibl OT ONACHOCTENH TEXHOIMEHHOIO U
COBpPEMEHHBIC  |IIpPaKTHUKE MPUHIIMIIOB MIPUPOAHOTO XapaKTepa; OCHOBBI TEXHUKHU U
TEHJCHIUU 3aIIUTHI TEXHOJIOTMH 3aLUTHI YEJIOBEKA U IPUPOJIHON CPEJIbI
pa3BUTHA YEJIOBEKA U IPUPOJHOU  |OT OIAaCHOCTEW TEXHOT€HHOI'O U MIPpUPOAHOTO
TEXHUKU U CpeJibl OT OITACHOCTEH XapakTepa; COBPEMEHHBIE METO/IbI HCCIEOBAaHUMN U
TEXHOJIOTHI B |TEXHOT€HHOI'O U WH)KEHEPHBIX Pa3paboTOK B 00J1aCTH TEXHOCHEPHOU
o0OJiacTu IPUPOJHOTO XapaKTepa, 0€e30macHOCTH.
TeXHOC(HEPHOW |OCHOBBI TEXHUKH H YMeHHUS:
0E30I1aCHOCTH, |TEXHOJOTHH 3aIUTHI HABBIKH:
W3MEPUTEIbHONU [YesoBeKa U MPUPOIHOM
u Cpelbl OT OMACHOCTEMN
BBIYHCIIMTEILHO |TE€XHOI€HHOI'O U
1 TEXHUKHU, IIPUPOAHOrO XapaKTepa;
WH(DOPMAIIMOHH |COBPEMEHHBIC METO/IbI
BIX TEXHOJIOTHI |HMCCIeIOBaHUM U
IIpY PELIEHUH WHXEHEPHBIX pa3paboTOK
THUIOBEIX 3a7a4 |B 00sacTu TexHochePHON
B 00JacTu OIIK-1.2 Ymeer: 3HAHHUSA:
NpO(ecCHOHANb |ONPEALIATH TapaMeTphl YMeHUsI: YMEET: ONPEAENsTh NapaMETPhI OITACHBIX U
HOHI ONacHBIX U BPEAHBIX BPEJIHBIX BO3JECHCTBUI TEXHOJIOTUYECKUX U
JEATENIbHOCTH,  |BO3IEHCTBHIM MIPOM3BOJICTBEHHBIX MPOIIECCOB; BEIOUPATH CUCTEMBI
CBSI3aHHOM C TCXHOJIOTMYCCKUX 1 3alUTHI YeTIOBEKa M CpeIbl OOMTaHUS OT OMacHOCTEH
3aIHUTON NPOU3BOACTBCHHBIX TEXHOT'CHHOT'0 X IIPHUPOITHOI0 XapaKTepa,; MPUMEHATD
OKpYy Karoleu MPOILIECCOB; BHIOUPATH Ha MMPAKTUKE 3HAHUS O COBPEMEHHBIX TCHICHIU X
Cpeanl 1 CHUCTCMBbI 3allIUThI pPa3BUTHA TEXHUKH U TEXHOJIOTUH B CBOEH
o0OecrieueHreM |4eoBeKa U CPelbl npodhecCHOHANBHOM NeITENbHOCTH.
0e30macHOCTH  |oOuUTaHMs HABBIKH:
YEJIOBEKA OT OIMacCHOCTEU

TEXHOI'CHHOI'O 1
NPUPOHOTO XapaKTepa;
IMPUMCHATH Ha IPAKTHUKE
3HAHUS O COBPEMEHHBIX
TCHACHIUAX Pa3BUTHA
TEXHUKU U TEXHOJIOTUH B
CBOEH
npoheccCHoHaNBHOM
JCSITETIbHOCTH.




OIIK-1.3 Bnaneer: 3HAHUA:
HaBbIKaMU ITPABUJIBHOT'O YMeHHUA:

BBIOOpA CPE/ICTB, HaBbIKM: BraseeT: HaBbIKaMH MTPaBUIBHOTO BBIOOpA
CIIOCOOOB U METOJIOB CPEJICTB, CIIOCOO0B U METOAOB IIPUHSATHS PEIICHU;
NPUHSTAS PEIICHNUN; CIOCOOHOCTBIO OPHEHTUPOBATHCS B IIEPCIIEKTUBAX
CIIOCOOHOCTBIO Pa3BUTHS TEXHUKH U TEXHOJIOTUU IS 3AIIUTHI
OPHUEHTHUPOBATELCA B 4eJIOBEKA U Cpeibl 0OUTaHMsI, OBBIIICHUS

NIEPCICKTUBAX PAa3BUTHUSA |0€30MaCHOCTU U YCTOMYUBOTO Pa3BUTHS

TEXHUKU U TEXHOJIOTHM  |[IPEAIPUATHI C yUETOM COBPEMEHHBIX TEHICHIIUM.
JIUIS 3aIMThI YCIOBCKA U
cpenbl oOuTaHusl,
MOBBILIEHUS
0€30I1aCHOCTH U
YCTOMYHBOTO Pa3BUTHUSA
HNPEANPUITHI C yUETOM
COBPEMEHHBIX
TEHICHIIUN.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JlucuuIuiMHa SIBJISIETCS 00sI3aTeIbHOMN

Hns  npomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
HpeIIIeCTBYOIMUX Auciuiuiie: MHdopmaironHsie TexHoorun B chepe OezomacHoctu (OIMK-1),
Teopwust ropenust u B3pbiBa (OITK-1)

N3yuaemas JOUCHMIUIMHA SBISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIIMH B CIEAYIOMMX AucuuiuinHax: CuctemMsl o0ecreueHus TexHOChepHOo 6€301macHOCTH
(OIIK-1), TTcuxodu3ronornueckre u 3proHoMuueckre ocHOBbI O6e3omacHocTr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUH HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU  CTPAaTErMUYECKHUMH TEXHOJOTHSAMHU SBISIFOTCS: JAMCKYCCUOHHBIE, HMMHMTALIMOHHOE
MOJIEJTMPOBaHUE, TEKIIMOHHbBIE 3aHATHUS, MPAKTUYECKUE 3aHATHUS, IPOIIETypbl CaMOOOyUEHUs

Ha noctmkeHume KOHKpETHBIX Lieleld OOy4eHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTMH: 3aJJaHus, KITACCUYECKasl JTIEKIIMS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

6 cemecTp
B . Konmnuectso | Dopmupyembie
Wbl ¥ TEMBI 3aHATHI
JacoB KOMITETEHIU U

XuMHYecKasi TEePpMOAUHAMHUKA. 3AKOHOMEPHOCTH NMPOTEKAHUS 30 OIlK-1
GHU3UKO-XUMHYECKHX NTPOIECCOB
Jlexums. Benenue. [Ipeamer pusznueckoit xumuu. MeTo bt 4
(buznueckoil xuMuu. XUMHUYECKas TEPMOJTUHAMUKA.
[Tpaktnueckoe 3ansatue. Uneratudukamus ra3000pa3Hoil mpuMecH B 4
BO3JIyX¢E




[IpakTuueckoe 3angatue. TepmoanHaMuKa rpouecca 6
KAaTaJIUTHYECKOTO OKUCIICHUS Ta3000pa3HOi MpUMeCcH

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
PTP

OU3NKO-XUMUYECKUH pacyeT Mpolecca OYUCTKH aTMOC(HEPHOTo
BO3J/lyXa OT IPOMBIIUICHHBIX 3arpsi3Henuit. Yacts 1 - Pacuer

TEPMOJMHAMUYECKUX apaMETPOB 16

XuMHYeCKHE NMPOLECChl B TEXHUYECKO IK0J0rHU. XMMUYECKoe 22 OIIK-1
paBHOBeCHE

Jlekuus. XuMuyecKue mporecchl B TEXHUYECKON IKOJIOTHH. 4

BrruncieHne coctaBa MHOTOKOMITOHEHTHBIX CHCTEM.

[IpakTuueckoe 3anstue. OnpeneneHue paBHOBECHBIX MTAPAMETPOB 4

IIpouecca KaTaJIMTHYCCKOI'O OKHCJICHUS

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
PI'P

OU3NKO-XUMUYECKHI PacdeT MPOIecca OYUCTKU aTMOc(hepHOTro
BO3/lyXa OT IPOMBILUICHHBIX 3arps3HeHuil. Yacte 2 - Pacuer

PaBHOBECHBIX ITAPAMETPOB 14
XuMuueckass KHHETHKA 26 OIIK-1
Jlexunsa. OCHOBBI XMMUYECKOM KHHETUKU M KaTalu3a 4
[TpakTrueckoe 3ansaTue. KnHEeTHKA KaTaTUTHYECKOTO OKUCIICHUS 6

razoo0pa3Hoi npuMecu

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
PTP

OU3NKO-XUMUYECKUH pacyeT Mpoliecca OYUCTKH aTMOC(HEPHOTO
BO3JlyXa OT IPOMBIIIUICHHBIX 3arpsi3HeHuit. Yactsb 3 - Pacyer

KHHETHYECKUX TapaMeTpPOB 16
Teopusi pacTBOpoB 30 OIIK-1
Jlexuus. PacTBOpBI ¥ UX CBOMCTBA 4
[TpakTuyeckoe 3aHsTHe. AGCOPOLIMOHHOE U3BIICUEHHE 4
razo00pa3Hoil IpUMECH

[TpakTuyeckoe 3anstue. Pa3nenenne pacTBOpPOB 3JEKTPOIUTOB 8
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIOJIHEHUE

PI'P

OU3NKO-XMMUYECKUI pacyeT Mpolecca OUUCTKU MPOMBIIUIEHHBIX

BOJI OT XUMHUYECKHUX 3arpsi3HEHUI 14
MHast KOHTaKTHas paboTa: 3a4eT 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI IO OCBOEHMUIO
JIACLIUTUIMHBI

M3ydenne MCIUIUIMHBL QU3UKO-XMMUUYECKME OCHOBbI 3aLLMTbI CPEAbl OBUTaHNS PEKOMEHTyeTCs
Ha4yaTh C O3HAKOMJICHHS C pabodeil MporpaMMoOi, €€ CTPYKTYypOH W COJAEp)KaHWEM pa3JeiioB.
VYueOHbI MaTepHall CTPYKTYPHUPOBAH, U3YYCHHUE JUCITUTUIMHBI OCYIIECTBIISIETCS B TEMATHYECKON
MOCJIE0BATEIHHOCTH.

3aHATHSA JIEKIMOHHOTO THMA JAIOT CHUCTEMATHU3WPOBAHHBIE 3HAHUSA MO JUCLUIUINHE QU3MKO-

XUMMUECKME OCHOBbI 3alMThl CPefbl OBUTaHWA, KOHLCHTPUPYIOT BHMMaHHWE Ha Haunbolee
CJIOKHBIX M BaXHBIX BOIIpOCax. Bo BpEMA JICKIUOHHBIX 3aHATHHI PEKOMEHAYETCA BECTHU
KOHCIIEKTUPOBaHHE yueOHOro mMarepuala; odpaiiarh BHUMaHHe Ha (OPMYIMPOBKUA U KaTETrOpUH,
pacKphIBalONIME CYTh MPOOJIEMBI, SBIEHUS WJIM Ipolecca; 3a(UKCHpPOBaTh BBIBOIABI U
MPAKTUYCCKUC PCKOMCHAAlU.
HOIIFOTOBKa K 3aHATUAM CEMUHAPCKOI'O TUIIA BKJIIOYACT O3HAKOMIICHHUE C IIJIAHOM



IPaKTUYECKOI' 0 3aHATHSA; pabOTy € KOHCHEKTOM JICKIUH, BBIIOJHEHHE [OMAIIHEro 3aJlaHus,
pabory ¢ y4yeOHOH U y4yeOHO-METOJMYECKOW JUTEpaTypoil, HaydyHbIMH U3JaHUAMU U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMUA PECypCaMM, PEKOMEHJOBAHHBIMU pabodell mporpaMmoit

JAUCHUTLTHHBL QU3UKO-XMMUYECKUE OCHOBbI 3aLLUMThI cpeabl 0buUTaHMs:
CoaepxaHue caMoCTOATeIbHOM padoThI OlIpeaenseTcs pabouei IporpamMmoin

JUCHUIUIAHEL - QU3UKO-XMMNUYECKME  OCHOBBI 3alintel  Cpedbl obuTaHUA, OLCHOYHBIMH H
METOJMYECKUMHU MaTepualiaMH, 3aJaHUsIMU W yKazaHusMu mpenojaBarens. CamocTosiTenbHas
paboTa MOXXET OCYIIECTBISATHCA B ayAUTOPHOM M BHeaynuTopHOHl Qopmax. DddeKkTuBHBIM
CPEICTBOM OCYIIECTBIICHUSI CAMOCTOSTEILHOM PadOThI SIBISIETCS JIEKTPOHHAs WH(GOPMAIMOHHO-
oOpa3oBaTenbHasl Cpelja YHUBEPCHUTETa, KOTOpas oOecreyrBaeT JOCTYN K 0oOpa3oBaTelbHOM
nporpamme, pabouedl HporpamMme TUCHUIUIMHBI, K AJIEKTPOHHBIM OHOIMOTEUHBIM CHCTEMaM,
npodeccHoHaNbHBIM ~ 0a3aM  JaHHBIX W WH(QOPMAIMOHHBIM  CIPABOYHBIM  CHUCTEMaM.

Uzyyenue QnCHUIINHBL QU3UKO-XMMMYUECKME OCHOBbI 3allinTbl  Cpeapbl 0buTaHWs BKIIIOYAET

BBITIOJIHEHHE pacuéTHO-rpaduueckoit paboThL.
[lepuonnuHOCTh MpOBeAEHUS, POPMBI TEKYIIEro KOHTPOJS YCIEBAEMOCTH, CUCTEMA OIEHUBAHUS
xozaa OCBOECHHUS JUCLIUIUINH MPEACTABIICHbI B paboueit porpamme.

DopMoH NPOMEKYTOUHOH ATTECTALMHU 110 JIUCLUILIMHE PUBUKO-XMMUUECKME OCHOBbI 3aLLMTHI
cpesbl 0bUTaHMs ABIACTCS 3a4CT.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYeCcKOe obecreueHne

KonuuectBo
9K3EMILISAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Crnucox UCTOIb3yeMOM JIUTepaTyphl
n/m OnoONIMoTeKe, UiIn
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. [Ctpombepr, ApmuH I'eHpuxoBuu. @usuueckas XuMus 21
[Texcr] : VYueOHuk i By30B mo xum. crern. / A. T.
Crpombepr, Jl. I1. Cemuenko; [Tox pen. A. I'. Crpombepra. 4-
€ u31., uctp. u gom. M.: Beicias mikona, 2001. - 526 c. ISBN
5-06-003627-8. Dx3emmsipel: Bcero 21.

2. |(I'pyaun, IOpuit  bopucoBuu.  Pusmueckas  XUMHUSA 247
a7cOpOITMOHHBIX TIporieccoB [Tekct] : [yued. mocobue miis
CTY/ICHTOB BY30B IO HANpaBJICHUSAM MOATOT. OakalaBpoB,
MarucTpoB (554100) u HMHXEHEPOB (656400)
"ITpupogooOycTpoiicTBo" (cmennanpHOCTH 320800
"IIpuponooxpan. obyctpoiictBo Tepputopuii")] / 0. b.
Ipynun, J1. FO. Tpyann. Homkap-Ona: MapI' TY, 2004. - 103
c. ISBN 5-8158-0400-2. Dx3eMmspsl: Bcero 247.

3. |Cmotpuna, TatbsiHa BanepreBHa. @usznueckas XuMHs 153 /
[Texcr] : kypc meximii / T. B. Cmortpuna. Momxkap-Ouma:| https://portal.volgatech.net/b
MapI'TV, 2008. - 83 c. Dx3emIuIspsl: Bcero 153. ooks/Smotrina_fizicheskaja_
ximija.pdf
4. |I'pe6ennuxoB, Cepreit denopoBuy. DHUIMKO-XMMUYECKHE 33

OCHOBBI MH)KEHEPHOM 3alIUTHI OKpYXkarolieit cpeanl [Teker] :
y4ue0. mocoOue Uisl CTYACHTOB JKOJ. CIEIUATBHOCTEH TEXH.
By3oB / C. ®. IpebennukoB; C.-Ilerep6. roc. yH-T
texHonoruu u qu3aiiHa. Cankr-IlerepOypr: C.-IletepO. roc.




YH-T TexHojoruu u ausaiina, 2001. - 190 c. ISBN 5-7937-
0030-7. Dx3emmuisipsl: Bcero 33.

I'pebennuxoB, Cepreii DenopoBud. DUBUKO-XUMUUYECKUE
pacyeTsl B MHXKEHEPHOU 3alluTe OKpY»Karolien cpebl [ Tekcr]
: yueb. mocobue Al CTYACHTOB KOJI. CIEUAIBHOCTEH TEXH.
By30B / C. ®@. I'pebennukos, 1. U. lllamonuna, A. T. Keiaus;
C.-ITerep6. TOC. YH-T TEeXHOJOTMM | au3aiiHa. CaHKT-
[TetepOypr: C.-Iletep6. roc. yH-T TEXHOJOTHMH W IH3aiiHa,
2001. - 92 c. ISBN 5-7937-0042-0. Dx3emrusipsl: Bcero 30.

30

OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCDI

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

Hayunas anektponnas 6ubnuoreka «KubepneHuHKa»

http://cyberleninka.ru

DneKTpOoHHO-0nbIMoTeyHas cucrema "Jlaup"

https://e.lanbook.com/

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMbBI
1. |CuopaBouno-npaBoBas cucrema KoHcynprant+ http://www.consultant.ru
2. |MudopmanmonHo-nipaBoBoi noptai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecIieueHue

NoNo
/a

Aynuropuu 11 IpoBe-
JeHUs y4eOHBIX 3aHSITHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

253 (1) Kommiekt yue6HOM Mebenn (1)

Windows
CnpaBouHas
cHucTemMa

Microsoft
Enterprise,
IpaBoOBas
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JJISL peIHeHI/IH OCHOBHBIX
I10JIb30BAaTCJIIbCKUX 3a1a4

258 (1)

01" (1),
4600/512Mb*2/160Gb/GF8500G T/F

OKkpaH HACTEHHBIN
200x200 cm (1), Kommuiekt yueOHO#M

Kcepokc Canon FC-108 (1), Monutop
19"Samsung 943N(KSB) TFT (1),
[Ipoexkrop Mynsrumenuitasiii Hitachi
CP-X5 (1), Po6ot-tpenaxép "l'oma -
Cucrem.6moxk  AMD X2

DD/DVD-RW/knaB.mbiib.koBp. (1),

PYJIOHHBII

Microsoft Windows
Enterprise, CmpaBouHas
IpaBoBast CHCTEMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio




mebenn (1) Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
II0JIb30BAaTCJIbCKHUX 3a1a4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs WHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEHbI HA!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHAa YCBOEHHUS), MPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb H3JI0KEHUSI MaTepuaia, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETHUECKUE 3HAHUS MPU PEIICHUH MPAKTUICCKUX 3aaHUH.

[IIkana olleHWBaHUS MIPEJICTABICHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixama
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETEHIIUH
[Toporossiii OOyuvaromuiics WMeeT 3HAHUS OCHOBHOIO Marepuana,|3adyTeHo
YpOBEHb MpOSABISET yYMEHHE JIOTMYHO €ro Hu3jiaraTb, HO MOXET
JONYCKaTh ~ HETOYHOCTHM B H3JIOKEHMHM  MaTepuana,
HEJO0CTAaTOYHO IMpaBWIbHbIE (OPMYIUPOBKH, HCIIBITHIBAET
3aTPYJHEHUS B BBIIOJIHEHUH NPAKTUYECKUX 3aJaHUM

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb yCHEBaeMOCTH oOecreuyrBaeT OICHHMBAHHE XO0/1a OCBOEHHUS JUCIUILIMHBI
(MozyJsl) M IPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOIMU PEHTUHIOBOTO KOHTPOJISI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUS MNpPOLENyphl OLEHUBAaHHUA BUAOB JIEATENBHOCTH  OOydarommxcs,
HAlpaBJIEHHBIX Ha OCBOCHHE 3HAHWUN, YMEHHH, HaBBIKOB W/ WM OMNbITA JESATENBHOCTH, IO
HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHs 00YJArOIIUXCS
[TpomexxyTouHast aTTecTalusi 00yJaroOMMXCsl HAMpaBiieHa Ha OIEHUBAHUE PE3YJIbTATOB OO0YUCHHs
MO TUCIUIUIMHE (MOYJIIO) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OILICHOYHBIX CPEJICTB.

[IpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHOI MporpamMmme.

1. Kakoe 13 npuBeAeHHbIX YC/I0BUIA XapaKTepu3yeT SK30TEPMUYECKYHO XMMUYECKYIO peaKkLuio?
1) Q<0, ?H>0;
2) Q<0, ?H<O0;
3) Q>0, ?H<O0;

4) Q>0, ?H>0.




2. CocTaBbTe TEPMOXMMMYECKOE YpPaBHEHWE pPeakuuu pas/oXKeHua razoobpasHoro 1MoLoBOAOPOAA Ha
razoobpasHbilii BOAOPOA U TBepAbl Moa. Tennoson addeKT peakummn paseH 52 Kx/monb.

3. Onpep,enMTe, NPOTEKAHUE, KAKUX U3 HUXKE NepeyYncCneHHbIX peaKLl,VIl\/‘I, BO3MOXXHO B CTaHOAQPTHbIX
yCnoBunAx:

2N2(ras) + oZ(raa) 2 NZO (ras)
4HCl(ra3) + Oa(ras) ¢>2Cl3 (ras) + 2H20 ()
Fe203(Kp) + 3CO (raa)(_) 2Fe (kp) + COZ (ras)

4. Kak M3MeHUTCA CKOPOCTb XuMmnyeckom peakumm Nz + 3H, = 2NHs npu yBenmMyeHun gaBneHusa B cucteme
B 2 pasza?

1) yBenuuuntca B 81 pas;
2) yBennuutcs B 48 pas;
3) ymeHblunTca B 81 pas;
4) ysennuutca B 16 pas;
5) ymeHbwunTCA B 4 pasa

5. Kak M3MeHUTCA CKOPOCTb XMMMUYECKON peaKkuMu MpU MOHUKEHUU TemnepaTypbl ee NpPoBeAeHUs Ha
20 °C, ecnv TemnepaTypHbli KO3PPULMEHT paBeH 27

6. Mpn Temnepatype 25 °C n gasneHmnn 2 MMMa peakumsa Nz + 3H, = 2NH; umeet Tennosoi apdekt Q=92,5
KK, KaK M3MEHUTCA KOHUEHTpauuA ammuaKa B CUCTEME MpU MNoBbiweHun temnepatypol go 300 °C un
HEN3MEHHOM [aBNeHUn?:

1) noBbicuTcs
2) noHunsuTCA
3) He nsmeHuTCA

7. XuMmnyeckan peakuma npotekaeT no ypasHeHuto 2NO(r) + O,(r) =2NOy(r). 3anuwunTte BbiparkeHne Ans
KOHCTaHTbl XMMMUYECKOro paBHOBECUA.

8. B 0AHOKOMMOHEHTHOM cUCTEME 4MCIO CTeneHel cBobogbl paBHO 2. CKosibko ¢as HaxoguTca B
paBHoOBeCUMn?

9. YTo TaKoe MONbHAA 40/19 KOMNOHEHTA B pacTBope? EANHULDBI N3MepeHUs.
10. Yemy paBHa MmaccoBasa 404 BelLecTBa B pacTBope, cogepawtem 50 r sewecrsa B 150 r sogpl?

11. Ckonbko rpammoBs KCl Heobxoaumo B3sTb gns npurotosaeHnsa 500 mn pactBopa ¢ KoHueHTpaumen 0,1
mosnb/n? (Ar(K)=39, Ar(Cl)=35,5)

12. OT Kakux GaKTOPOB He 3aBUCUT TeMMepaTypa KUMNEeHUs PacTBOpa HeaeKTpoanuTa?
1) oT npMpoapbl pacTBOpUTENS;

2) npupoabl PacTBOPEHHOrO BELLECTBa;

3) oT coaeprkaHuA PacTBOPEHHOTO BeLecTBa B PacTBOpE;

4) cTeneHu gMccoumaLmmn pacTBOPEHHOrO BELLLEeCTBa

13. Paccumtatb MONAPHYHO KOHUeHTpauuto pactsopa KOH, ecau pH atoro pactsopa 12.



14. imetoTca BOAHblE pa36aBJ’IEHHbIe PacTBOpPbl 3/1EKTPO/IUTA U HE3NEKTPO/IMTAa C OOUNHAKOBbIMU
KOHLUEHTPpaunamm. Lna kakoro 13 PaCTBOpPOB BbiLLe OCMOTUYECKOE ,Cl,aBJ'IeHVIG?

1) Ans pacTBopa 3N1EKTPOANTS;
2) AN pacTBOpPa HE3/NEKTPOINT];

3) ocmoTryeckoe gasneHue s 060Mx pacTBOPOB OAMHAKOBO

IIepeuens BOIIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTaAlUU

1. OcHOBHBIE TTOHATHS TEPMOJMHAMUKH: CUCTEMa, THITHI CHCTEM (M30JIMPOBAHHBIE, OTKPHITHIE, 3aKPBITHIE),
TEPMOIMHAMUYECKOE COCTOSTHHE, TTapaMeTphl cocTosiHU. HyneBoit 3akoH TepMoanHaMuKki. OCHOBBI
METO/1a UACHTU(UKAMH Ta3000pa3HON IPUMECH 110 3HAYSHUIO MOJISIPHON MaccChl.

2. TepMOoAMHAMUYECKHA TTPOIIECC, THUIIHI TIPOIIECCOB. DKBUBAICHTHOCTD TEIUIOTHI U paboThl. [lepBrIii 3ak0H
TepMoIuHaMUKU. BHyTpeHHss sHeprust Kak GyHKUus cocTosiHus. PaboTta paciumpenns uieanbHOro raza B
H30XOPHOM U M300apHOM Ipolieccax mpoueccax. DHTaIbIUsL.

3. Tepmoxumusi. TernoBsie 3PHEKTH XUMHUECKUX MTPOIIeccOB. TerIoTer 00pa30oBaHUs U CTOPAHUS
BEILIECTB; TEIIOTa PacTBOpeHus. 3aKoH l'ecca u ero ciaeacTBusl. 3aBUCUMOCTh TEIIOBOTO 3 dexra
XMMHYECKOW peakluy OT TeMIiepaTypsl (3akoH Kupxrodda).

4. Tepmuueckue METOIBI 00€3BPEKUBAHUS Ta3000pa3HBIX TpUMeceil. 3aKOHOMEPHOCTH OTIPEICTICHUS
TCPMOXUMHUYCCKUX MAPaAMETPOB KATAJIUTUICCKOI'O OKUCIICHUA BpeﬂHOﬁ IIpuMeCH.

5. CaMompon3BOIILHBIE U BHIHYKICHHBIE IPOIIECCHI. BTOPOIi 3aKOH TEPMOIUHAMUKH, €r0 ()OPMYITHPOBKH.
OHTponus Kak QYHKIUs cocTOAHUS. VI3MEeHeHNne SHTPOIIMH KaK KPUTEPHUH HAIIPABICHHOCTH
CaMOIIPOM3BOJIBHOIO IIPOLIECCA B U30JMPOBAHHBIX CUCTEMAX.

6. TpeTLe Ha4aJI0 TCpPMOJUHAMUKH. HOCTYJ'IaT [Tnanka. BerauciaeHue aOCONMOTHOTO 3HAUCHUS SHTPOIINN
CHCTCMBI.

7. TepMoiMHAMUYECKHE MTOTCHIHATIBI: H300aPHO-U30TEPMHUUYCCKHINA U N30XOPHO-H30TEPMHUUCCKHI
(cBoOOmHAas sHeprus ['mb0Oca, cBoOOHAs SHEeprus [ enbMromnbiia). M3MeHeHne TepMOIMHAMHUYECKAX
MOTEHI[UAJIOB KaK KPUTEPHUIl HAITPABJIIEHHOCTH TIPOIIECCa B 3aKPBITHIX CHCTEMaX. XMMHUECKOE CPOJICTBO.
VYpaBHenue MmakcumaiibHOU padoTsl (['n06ca — [enbMrosibia).

8. [lpumenenue 1-ro, 2-ro u 3-r0 3aKOHOB TEPMOUHAMHKH ISl ONIPEISIICHUS] 3aKOHOMEPHOCTEH
MIPOTEKAHUS MPOIIECCa KaTATUTHUECKOTO OKHUCIICHUS BPEIHOM ITPUMECH B BO3/IyXe paboueii 30HbI.

9. OnpeﬂeneHI/Ie COCTaBa MHOI'OKOMITIOHCHTHBIX CUCTEM

10. Xumuueckoe paBHOBECHE. 3aKOH JeHCTBYIONMX Macc. KoHcTaHTa paBHOBECHS U CIIOCOOBI ee
BBIPAKEHUS.

11. HpI/IMeHeHI/Ie 3aKOHa HeﬁCTBYIOHlHX MacCcC K MHOI'OKOMIIOHCHTHBIM CUCTCMaM. ypaBHCHI/IG HU30TCPMbL
XHUMUYCCKOU pCaKknuu.

12. MeToauka pacdeTa paBHOBECHBIX JAHHBIX MPOIEcca YAAICHHS BPEIHOW MPUMECH U3 BO3TyXa.

13. ®a3oBeie paBHOBecHus. PaBHOBecue Ha rpaHuIie ra3 (map) — TBepAoe Teno. AxcopOorus: Gpusndeckas,
XuMudecKas. TUIb ancopOITMOHHBIX PAaBHOBECHH.

14. MeTtonuka pacdeTa paBHOBECHOM aIcCOpOIINU TTapOB 3arpsI3HSIOIICTO BEIIECTBA HA AaKTUBHOM YTJIE.

15. PacTBops! 1 ux cBoiicta. Kiaccudukanus pactBopos. CriocoObl BIpaKEHUsI COCTaBa PACTBOPOB.
Pacuer coneprkanust BpeJHOI IpUMECH B IPOMBILUIEHHBIX BOJAX.

16. PacTBOpHMOCTB Ta30B B *KHAKOCTH. 3akoH ['enpu. Ypasuenue CeuenoBa. OCHOBBI a0COPOIIMOHHOM
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17. PasbaBneHHble pacTBopbl. KosnnratneHble cBOMCTBA pa3basieHHbIX pacTBopos. [JaBneHune napa
pa36aBneHHbIX PacTBOPOB. 3aKOH Payns.

18. IloHmxeHne TeMIiepaTypbl 3aMmep3anus pacTBopoB. [loBbilIcHIE TeMIIepaTyphl KATICHUS PACTBOPOB.
19. Ocmoc. OcmoTHYecKOe TaBlIeHNEe pa30aBICHHBIX pacTBOPOB. 3akoH Baut-I'odda.

20. O6patHsIil ocMoc U ynbTpadmibTpanus. OCHOBEI MEMOpPaHHBIX METO/IOB KOHIIEHTPUPOBAHUS U
pasJiesieHus MPOMBIIIICHHBIX CTOYHBIX BOJT

21. PactBopbI 25eKTpomuTOB. OTKIIOHEHHE CBOWCTB PaCTBOPOB DJIEKTPOJIUTOB OT 3aKOHOB Payns u Bant-
Todda. M3oTorMmueckmit K03HPUITHCHT.

22. Knaccudukanus 3mekTpoianToB. CTeeHb AUCCOHaniy deKTponnuTta. Ciadbie 2IeKTPOIUTEL. 3aK0H
pazbasienus OcTBanbiaa.

23. TeopeTndecKkue OCHOBBI BBIICTICHUS JICKTPOIUTOB U3 PACTBOPOB (TEPMUUECKHE U MEMOpaHHBIC
METO/IbI, KPHCTAIUTM3ALUS PACTBOPSHHOTO BEIIIECTBA)

24. CkopocTb XUMHUECKOH peakiui. OCHOBHOM MOCTYyNAaT XUMHU4Yeckol kuHeTuku. Koncranra ckopoctu
XUMUYECKOH peakuu. Kunetnueckoe ypaBHEHUE.

25. MonekyaspHOCTb U IOPSAI0K peakiuu. OMHOCTOPOHHHUE PEAKIINK HYJIEBOTO, IEPBOTO U BTOPOTO
nopsiikoB. [lepuoa mostynpespaiieHus. DjieMeHTapHbIE MOHO-, OU- H TPUMOJICKYJISIPHBIC peakiuu. MeToabl
OTIpeIeTICHU TTIOPSA/IKA PEAKIIUU U3 IKCTIEPUMEHTAIBHBIX TaHHBIX.

26. Brusinue Temneparypbl Ha KOHCTaHTY ckopocTH peakiui. [Ipasuno Bant-I'opda. OcHoBBI Teopun
aKTHBHBIX CTOJIKHOBEHHI. Y paBHEHUE AppeHuyca.

27. 9Hepr1/15{ aKTHUBaIluH. Onpez[ene}me OHEPrun aKTUBAIIUN U3 SKCIICPUMCHTAJIbHBIX JTAHHBIX. IlonsTue o
TCOPHU AKTUBHOI'O KOMIIJICKCA.

28. DOTOXMMHYECKUE PEAKIUH.
29. Karanusz. O0mie NpuHIAIIEI KaTajan3a. | OMOTeHHBIN U reTepOoreHHbIN KaTalu3.

30. q)epMeHTaTPIBHBIﬁ kaTtanu3. Kunetrnka OMOXUMHYECKOTO OKHCIICHUS HU3KOKOHICHTPUPOBAHHBIX
pPacTBOPOB OT OPraHUYCCKUX BCHICCTB. ypaBHeHI/IC Muxaenuca-MeHTeH.

31. TeopeTquCKHe OCHOBBI OMOXMMHUYECKHUX METOZAO0B OYUCTKHU IMPOMBIINIJICHHBIX BO.



