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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmnpoBaTb KOMNeTeHUUn oby4vatoulerocsi B obnact sHaHuiA 0 OU3NKO-XUMUYECKNX
npoueccax Ha MexdasHoW NOBEPXHOCTU U BaKHEWNLLNX KOMMOUOHO-XMMUYECKNX 3aKOHOMEPHOCTAX U Teopusx, fnexawux B
OCHOBe TexHocdepHoI 6e30nacHOCTN B 001aCTu MHXEHEPHOW 3aLLMTbI OKPY>KaKoLLEN cpeabl.

1.2 3apgauv AMcUMNUHbI:

* pacKpbITb POSib NOBEPXHOCTHbIX ABMEHWI U KONITOMOHO-XMMUYECKNX 3aKOHOMEPHOCTEN B 061acTn co-3gaHus cpeacTs
obecneveHuss 6€30MacHOCTU U 3aLLUThI YENOBEKA OT TEXHOTEHHbIX M @aHTPOMOreHHbIX BO3-AEACTBUI;

* rnokasaTb TeOpeTU4eckme K MpakTUYeckne BO3MOXKHOCTU KOSIITIOMOHOW XMMMU Mpu BbibOpe N3BECTHbIX MEeTOoO0B
3alWMTbl YenoBeka 1 cpedbl 0bUTaHMA 1 NMUKBMOALUN YPE3BbIYaNHbBIX CUTYaUMA MPUMEHNTENBHO K KOHKPETHbLIM YCITOBUSIM;

* MokasaTb YHMBEpPCaribHOCTb FeTeporeHHO-AUCMEPCHOr0 COCTOSIHUS U BO3MOXHOCTWU KOMMOWOHOW XUMUW Ans
pa3paboTKy NPOrpeCCMBHbLIX TEXHOMOrMYECKMX MPOLLECCOB U Pa3BUTUSA TEXHUKN U TEXHONOMMM 3aLUNThLI YernoBeka 1 NpMpoaHOW
cpeabl OT ONAaCcHOCTEN TEXHOrEHHOro U NPUPOAHOro XxapakTepa.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3naaHne OCHOBbI AN POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

BNnageHve aremMeHTaMm MaTeMaTu4ecKkoro aHanmaa, 3HaHve oben n HeOpFaHMLIeCKOVI XUMWUW, aHANUTUYECKON XMW
OpFaHI/I‘-IeCKaFl XUMuna

dusmyeckasn xmmus

AHanuTnyeckas XMMmmsa n pmsnMKo-XxMMmnyeckne MeToabl aHannsa
dusmka

MaTtemaTumka

OOwas n HeopraHmnyeckast XuMunsi

2 KOMMNETEHUMWUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: CnocobeH yunTbiBaTb COBPEMEHHbIE TEHAEHLMU Pa3BUTUA TEXHUKN U TEXHOSOIMM B 06nactn TexHocdepHomn
6e30MacHOCTU, U3AMEPUTENBbHOWN U BbIYUCTIUTENTbHON TEXHUKU, MHPOPMaLIMOHHbLIX TEXHOOMMIN NpU peLueHnm
TUNOBbIX 3a4ay4 B o6nacTv npoceccMoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3alMTON OKpYXKatloLlen cpeabl U
obecneyeHnem 6e30MacHOCTU YernoBekKa;

3HaTb: OCHOBHble MOHATUSA Y onpenenexHnsa KONNOWAHOW XUMuu, NPU3HaKu OOBbEKTOB KOMMOUOHON XMMUW, BaXKHeWLMe Ans
ANCNepCHbIX CUCTEM NMOBEPXHOCTHbIE ABJIEHUA

YMeTb: BbINOMHATH pacyeTbl OCHOBHbIX XapakKTepUCTUK AOUCNEPCHbIX CUCTEeM, WUCNOoJSIb30BaTb OCHOBHbIE COOTHOLUEHUA
TepMOONHAMUKN ONA XapaKTepPUCTUKN CTENeHU YCTOIZ‘-IMBOCTM LI,I/ICI'IepCHOVI CUCTEMBbI

BnapeTtb: MmeTogamun cuHTesa ANcnepcHbIX CUCTEM N OLEHKN UX yCTOVI‘-IVIBOCTVI, nposegeHuna oucnepcHoro aHannsa n aHanmaa
NOBEPXHOCTHbLIX NPOLIECCOB.




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U y4eBHbIX 3aHATUN

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Jlek.
(vacel)

J1ab.
(vaceol)

CP
(vacenl)

MHHoBAaL,

dopmbl
3aHATUN

Pasgen 1. [lucnepcHble cucTemMbl 1
NOBEPXHOCTHbIE SIBEHUS

Tema 1. lNpegmeT 1 3agaydn KONoMaHom
xummn. KpaTtkumn ncropmudeckmnin o6sop
pa3BUTUS KOMNIONOHOW XUMMIMN.
Knaccudmkaumst aucnepcHblX CUCTEM.
PasnuyHble cnocobbl knaccudukalmm
aucnepcHbix cncteMm. OCHOBHbIE
KONMYECTBEHHbIE XapaKTePUCTUKN
aucnepcHocTn. HaHopaamepHble CUCTEMBI.
JInogunbHbie 1 NMModobHbIE CUCTEMBI;
CXOACTBO U pasnuyus mexay HAMU n
pacTBopaMu 1 gucnepcusimm
BbICOKOMOMNEKYSIPHbIX COeAMHEHUN.
[uncnepraumoHHbIe N KOHAEHCALUMOHHbIE
MeToAbl NOMNy4YeHUs1 AUCMNEPCHbIX CUCTEM.

JlabopaTopHoe 3aHaTue: TexHuka
©e3onacHoCTU Npu paboTe B XMMUYECKOM
naboparopuu.

Tema 2. OnTnyeckme CBONCTBa ANCMNEPCHbIX
cucTem.

BsaumopencTemne gucnepcHom cmuctemMbl Co
CBeTOM (MorfoLleHne cBeTa, OTpaxKeHue
cBeTa NOBEpPXHOCTbIO YacTul, paccesiHue
cBeTa JyacTmuamm aumcnepcHon asbl).
OnanecueHuus, acpdekt TuHgans.
MHTeHCMBHOCTb paccesiHus cBeTa.
YpaBHeHue Penes n ycrnosus ero
npumeHnmocTu. NMornoweHne ceeta u
oKpacka aucnepcHblx cuctem. [pumeHeHune
3akoHa JlambepTa — bepa k MyTHbIM cpeam.
OnTnyeckne MeToabl UCCregoBaHus
OUCnepcHbIX CUCTEM: OMTUYeCcKas
MUWKPOCKOMMS, YNIbTPaMUKPOCKOMNUS,
HedbenomeTpus, TypbuanmeTpus,
3NEKTPOHHAA MUKPOCKOMMUSI.

KoHTponbHasa pabota Ne 1 no Temam: 1 un 2

Tema 3. N'paHunuya pasgena das, ee CUNoBoe
none. YaenoHas noBepPXHOCTHas SHEPrus.
OnpegeneHns NOBEPXHOCTHOIO HaTsHXKEHMS.
dakTophbl, BAUSAIOLLME HA NOBEPXHOCTHOE
HaTsPKEHWE XNOKOCTEN: XuMmmnyeckas npmupoaa
BellecTBa, Temnepartypa, KpuBnsHa
noBepxHoCTU K ap. MexdasHoe HaTsKeHne
Ha rpaHuLe pasgena ABYX XUOKOCTeu;
npasuno AHTOHOBA.

JlabopaTopHas pabota: lamepeHue
NMOBEPXHOCTHOIO HATSKEHUST XKUOKOCTU
METOAOM MaKCHMarbHOro AaBeHUs B
ny3blpbKe.

nn

ra




Tema 4. Camonpoun3BosibHble NPOLECcChl B
NOBEPXHOCTHOM cnoe. Aacopbums Ha
rpaHuue pacteop-ras.

[MOBEPXHOCTHO -aKTUBHbIE Y MOBEPXHOCTHO -
MHaKTMBHbIE BellecTBa. N3bbiTovHas
agcopbuwnsa M'mbbca. YpasHeHue agcopbunm
'mb6ca. 3aBUCMMOCTbL NOBEPXHOCTHOIO
HaTshKeHUs pacTBopa OT KoHueHTpauuu MNMAB.
YpaBHeHue LLnwkosckoro. NoBepxHocTHadA
aKkTMBHOCTL. [paBuno Tpaybe.
NoBepxHOCTHAs akKTUBHOCTb PACTBOPEHHOIO
BeLLecTBa. YpaBHeHue JleHrMopa, ero cBsisb
¢ ypaBHeHusamn 'mbbca un LLnwkosckoro.
Pabota agcopbuuu.

PI'P: Pac4yeTbl agcopbunoHHbIX
xapaktepuctuk NAB no nsotepme
NOBEPXHOCTHOIO HATSKEHNS

Tema 5. CmaumBaHue.

Kpaesou yron cmaumnBaHus. Agresns. Pabota
apgresun. Koreaus. Pabota koreauu.
dnoTtauus.

KanunnapHoe gasneHne. KanunngapHoe
NOAHSATME XNAKOCTU. BrniMsHne KpuBm3HbI
MOBEPXHOCTUN Ha AaBMNeHWe HaCbILLEeHHOro
napa v TepMOAMHAMUYECKYHO PeaKLMOHHYIO
CrnocobHoCTb. YpaBHeHne ToMcoHa
(KenbBuHa) n ero cneacteus. Metoabl
OLEHKMN NMOBEPXHOCTHOW 3HEprumn TBepAbIX
Ten.

WHTepakTnBHas nabopaTtopHas paboTa:
"AZre3noHHble CBONCTBa MaTepuarnos”.

Tema 6. Agcopbumsa ra3oB Ha TBEpAOM
NMOBEPXHOCTM.

MoHaTue o msmdeckon agcopbuum n
xemocopbuuu. JlokannsosaHHas agcopbuums
rasoB Ha TBepaon NoBepxHOCTU. Teopus
JleHrmiopa. Agcopbuus rasos n napos

Ha NOpPUCTLIX Tenax. Xapakrepuctmka
NMOpUCTBLIX TEN

Agcopbums Ha nepexogHO-NOPUCTLIX TeNax.
Teopust kKanunnsApHOW KOHAEeHCaUUN
Agcopbums Ha MakponopuCTbIX Tenax.
Teopusi 06BEMHOIO 3anOMHEHUSA MUKPONOP
lMoTeHunanbHasa Teopums NOMMOEKYNIAPHON
agcopbunn MonsaHu.

Teopust BOT. OnpeaeneHne yaensHOM
NoBEepPXHOCTM afCcopOeHTOB.

Tema 7. MonekynsapHasa agcopbums us
pacTBOpPOB.

lMpaBnno ypaBHMBaHWS NOASPHOCTEN
PebuHgepa. Moanduumpytollee nencreune
MAB: rmagpodunmsaumsa n rugpocodbumsaums
NOBEPXHOCTEMN.

MoHooGMmeHHas agcopbums. PaBHoBecue
NOHHOrO 0OMeHa. YpaBHeHWe N30TepMbl
NMOHHOro obmeHa

MoHNTBI, Knaccudukaumns, OCHOBHbIE OU3UKO
-XMMUYECKNEe XapaKTepUCTUKUN, MPUMEHEHME
WNOHUTOB.

JlTabopaTopHasi paboTa: ObecconuBaHme
BOAbl METOLOM MOHHOIO OOMeHa

Konnoksunym no pasgeny 1.




Pasgen 2. YcTonumBoCTb 1 Koarynauus
ONCMEPCHBbIX CUCTEM

Tema 8. QnekTpunyeckne cBoOMUCTBa
ONCNEPCHBbIX CUCTEM.

Mpu4ymHbI 06pa3oBaHMs N CTpoeHnEe
OBOWMHOro anektpuyeckoro cnos (03C) Ha
rpaHuue pasgena gas. Mogenu ctpoeHuns
O3C (teopus WtepHa).
OnNeKTPOoKNHETMYECKUA noTeHuman. CTpoeHne
Muuennel ruapocobHoro 3ons. BnvaHue
MHOMdPEepPEHTHBLIX N HeMHAM P EPEHTHbIX
3MNEKTPONIUTOB Ha 3NEKTPOKMHETUYECKMI
noteHuumarn. lNepesapsgka NOBEPXHOCTN.
M30anekTpryeckoe COCTOAHNE B OMUCMNEPCHbIX
cucTemax. QneKTPOKNHETUYECKNE SABMEHUS:
aneKkTpogopes, ANeKTPOOCMOC, NoTEHLManbI
npoTekaHusi 1 cegumeHTauun. Metogbl
N3y4YeHNs ANEKTPOKNMHETUHECKUX SIBNIEHWIA U
N3MepeHNsi INEKTPOKNHETUYECKOTO
noteHuyuwana. YpaesHeHue [r'enbmronbua —
CwmonyxoBckoro. NMpaktuyeckoe npunoxeHue
3MNEKTPOKUHETUYECKNX SBIEHNIA: OCYLUEHNE
rPYHTOB, 3NEKTPOOpeTUYECKOE OcCaXKaeHe,
NCMNOMb30BaHNe 3NEKTPOXMMUYECKN
aKTMBHbIX guadparm.

JlabopaTopHas pabora:
1."MNony4yeHne nnoobHbIX 30M€eNn.
2."Koarynsumsa gmcnepcHbIX CUCTEM
anekTponutamun”.

WHTepakTnBHasa nabopatopHas pabora:
OnNeKTPOKNHETUYECKNE SBMEHUS.
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Tema 9. MonekynspHO-KMHeTUYEeCKMe
CBOWICTBa AMNCMEPCHbBIX CUCTEM.

Teopus GpOYHOBCKOIo ABMXEHUS
ONMHWTEeNHa. JKCnepuMeHTansHoe
noATBEPXXAEHMNE CTaTUCTUYECKON TEOpUN
OpoyHoBcKoro apwxeHus. Ouddpysns B
KOMNNounaHbIX cucteMax. YpaBHeHue
OnHwTenHa- CmonyxoBckoro. OcmoTuyeckoe
nasneHue. ObpatHbIn ocmoc. OcMoTuYeckne
CBOWICTBa ANCMNEPCHbBIX CUCTEM.
CennmeHTauMoHHO-AMdY3NOHHOE
paBHOBECUE KOJITOUAHbIX YacTuy,.
CegumeHTauunsa B AMCNEPCHbIX CUCTEMAX: B
rpaBUTaALMOHHOM U LLIeHTPOBEXHOM NOMSX.
YCTPONCTBO ynbTpaLeHTPUAYru.
CeOguMeHTaUNOHHBIN aHanu3 CycrneH3uin.
Hay4Ho- cbunocodckoe 3HaveHne
nccrnegoBaHUM MOMEKYNAPHO-KUHETUYECKNX
CBOWCTB OUCNEPCHbIX CUCTEM.

WHTepakTnBHas nabopaTtopHas paboTa:
CeaguMeHTaUNOHHbBIA aHanma.
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Tema 10. ArperaTuBHaa n
ceQMMeHTaLMOHHas yCTONYMBOCTb
ONCNEPCHBbIX CUCTEM.

dakTopkl, obecnevnBatoLme
CeVMEHTAaLMOHHYI0 YyCTONYMBOCTL. Ponb
TEnmnoBoOro ABMXKEHUS.

HapyLueHue arperatMBHOM YyCTONYMBOCTU
BCNeACTBUE NPOTEKAHWNS CaMOMpPON3BOSIbHbIX
NpoLLeccoB KoarynsiLmu, koanecLeHumu,
N30TEPMUNYECKON NEPErOHKMU.

dakTopbl arperaTMBHOW YCTONYUBOCTU
NMOdOBHBLIX AUCNEPCHBIX CUCTEM.
Crabunuaytowee gencrtane ABONHbIX

O AdY3HBIX CIIOEB MOHOB.
PacknuHusatoLlee nasneHune no epsaruHy.
CTpyKTypHO-MexaHnyeckun 6apbep no
PebuHaepy kak chaktop CurbHON
ctabunmnsaumm.

O ekt MapaHronn — N'bbea
(adbdpekTnBHaAA ynpyrocTb agcopOLUNOHHbIX
CnoeB) kak hakTop cTabunuaaunm NieHok,
neH 1 aMynbCun).

TepMmoguHammnyeckas YCTONYMBOCTb
NNOMUNBHBIX ANCMEPCHBIX CUCTEM

Tema 11. Koarynsuus ruapodobHbIX 305el
anekTponuTamu.

KoHLeHTpaLMoHHasn 1 HenTpanm3aumoHHas
koarynsuwms. lMopor koarynsauvu; npasvna
3NEKTPONUTHOW Koarynsiumm (npaesuno
Lynbue-Mapamn). 3oHbI yCTORYMBOCTU NpU
nepesapsigke KONmnougHbIX YacTuLl.

JTabopaTopHasi paboTa (ogHa no BeIGOpy
npenogasaTtens): nubo "B3aumHas
Koarynsaums 3onen”, nubo «HenpaBunbHble
pagbl”, nnbo "MonydeHne n koarynaumns
OUCnepCHbIX cnuctem".

Tema 12. OCHOBbI TEOPUN YCTONHYNBOCTH
nnocpobHbIx 3onen (Teopus ON1PO). beicTpas
N MeaneHHasi kKoarynsiyus.

Mentnsauyus. Koarynaums cMecbto
3NeKkTponuToB. B3anmHas koarynsuusi 3onen.
KonnoungHasa 3awmrta. CeHcnbunusauus.
eTepokoarynsaums, agarynsauus.
®rokynsaums 30nen NonuanekTponMTamu.
YCTOMUYUBOCTb 1 KOArynsauus 3onem v
CYCMEH3WI B TEXHOJOMMYECKMX NpoLieccax u B
npupoge.

Konnoksuym no pasgeny 2
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Pasgen 3. MukporeTeporeHHble CUCTEMBI.
JInodpunbHblE CUCTEMBI

Tema 13. Amynbecun. Knaccudumkaums
amynbcui. MeTtoabl NONy4YeHUs aMynbCUN.
OCHOBHbIE XapaKTepPUCTUKN 3MYTbCUN.
ArperaTuBHas yCTOMYMBOCTb 3MYSIbCUIA. TUNbI
3MynbraTopoB U NPUHLMIMbLI MX BbIGOpPA.
Cnocobbl paspyLleHnst aMyrbCUN.
MpakTuyeckoe NpUMeHeHne aMynbCUN.
MenHbl. Knaccudmkauusa neH. daktopsl
obecneunBatoLne arperaTMBHyo
YCTOMYMBOCTb NeH. MeTogbl nony4yeHns n
paspyLueHus. MNpakTnyeckoe npuMmeHeHne
neH. Asposonu. Knaccudmkaumnsa asposonen.
MonyyeHnunsa asposonen. Obwasn
XapakTepucTtuka asposonen. PaspyLieHus
asposonen. OuuncTka ra3oBbIxX cpef OT
B3BELUEHHbIX YacTuL,.

MopoLuku.

MHLI,I/IBI/Iﬂ,yaJ'IbeIe M rpynnosble npeseHTaunn

Tema 14. MyuennspHble pactsopsbl [TAB
lMoBepxHocTHO-akTUBHbIE BellecTBa ([1AB) n
BbICOKOMOIeKynsipHble BewecTtea (BMC),
cnocobHble obpa3oBbIBaTh NMOMUNbHBIE
KONNougHble CUCTEMBI.

CamoopraHusaumsa monekyn NAB ¢
obpasoBaHVeM 4acTuL, HaHOPa3MepHOW
ncesnodasbl. CtpoeHue muuenn MNAB.
Kputnyeckas koHUeHTpaums
muuennobpasoBaHus. Temnepatypa Kpadra.
PacTtBopbl konnoungHbix MNMAB kak
yNbTpaMUKporeTeporeHHble CUCTEMbI C
(ha3oBbIM pas3geneHmemM Ha MUKPOYPOBHE.
Contobunusauusa B pactsopax
mMuuennobpasytowmx MNAB. Obnactu
NpUMeHeHUs MULLENNSpHbIX pacTeopos MAB.

JlabopaTopHas pabota: OnpeneneHue
ctenenn HabyxaHus BMC.

10
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Tema 15.

CTpyKTypmpoBaHHble cnuctembl. OCHOBBI
PU3NKO-XMMNYECKON MEXAHUKMN.
CtpykTypoobpasoBaHue. [NoHATME 0 hu3nko-
XUMUYECKON MEXAHWKE N €€ OCHOBHbIX
3apgavax. CTpykTypoobpasoBaHue B
ONCMEPCHbIX CUCTEMAX; TUMbI OUCTEPCHbIX
cTpykTyp. Mprpoga KOHTaKkToB Mexay
3MNeMeHTaMU CTPYKTYpbl; NPOYHOCTb
ancnepcHon cTpykTypbl. ObpasoBaHue n
cBoncTsa renei. KoarynaumoHHble
CTPYKTYpbI; IBNIEHNE TUKCOTPOMUN.
KpucTtannmsaumoHHbIe CTPYKTYpbI.

OcHoBbl peonornn. Peonornyeckme mogenu:
YMpYrocTb, BA3KOCTb, MAACTUYHOCTb.
OnucaHne peonorm4yeckoro NoBeaeHns
OVCMEPCHBIX CUCTEM Ha OCHOBE MoAenen
Makceenna, KeneBuHa, BuHrama, LLiBegosa.
MonHble

peonorn4yeckne Kpmeble
cBo60aAHOANCNEPCHON CUCTEMBI C
aHU30METPUYHBIMUK YacTmLaMU U
CBSA3HOAUCNEPCHOW CUCTEMbI C
KOarynsiuMOHHbLIMU KOHTaKTaMn Mexay
YacTuuamum.

JlTabopaTopHasi paboTa: BuckosnmeTtpusi

10

Tema 16. KonnongHo-xmMmnyeckmne OCHOBbI
TexHoccepHon 6e3onacHoOCTH.

3eneHast XMMu1s 1 ee OCHOBHbIE NMPUHLMIMbI.
Xnmus okpyxatowen cpegbl. Pornb
KONMMOWOHOWM XMMUM B OXPaHe OKpy»KatoLLen
cpenbl. XapakTepucTmka OCHOBHbIX
MEeXaHUYECKNX, XUMUYECKMX W
MUKpPOBUOMNOrMyeckux 3arpsasHmTenei Bogbl.
CnoHTaHHOE ¥ NpUHYAUTENbHOE paspyLUeHue
avcnepcuin. MeToabl O4MCTKM NPUPOLHbLIX U
CTOYHbIX BOJ, OCHOBaHHbIE HA N3MEHEHUM
arperaTMBHOM U CEAUMEHTaLMOHHON
YCTOWYMBOCTU ANCMEPCHBIX CUCTEM.
Koarynauusa n pnokynaums. MexaHudeckue
MeTOAbl paspyLleHns AUCNEePCUn.
MwukpodnoTtauusa n omnbTpoBaHue.
O6paTHbIN ocMOC, yNbTpadunbTpaumsa u
MukpodunbTpauma. AnHammnyeckue
MeMOpaHbl. MeToabl 06e33apaxnBaHus
BOAbl. Vicnonb3oBaHne agcopbuum n MOHHOro
obMeHa. KomneKkcHble cnocobbl O4NCTKM
BOAbl, BKMNOYaKLLME MUKPOBMONOrMyeckyro
O4YMCTKY, reTepokoarynsaumio u 7. . Metoabl
paspyLUeHUs 1 yraBNnBaHuUs

aspo3sonen. bopbba ¢ 3arpsisHeHnem
aTtmocdepbl.

KoHTponbHasa pabota 2

WUtoro B cemecTpe (Ha kypce ansa 3A0)

22

AC

KoHcynbTauum 1 npoMexxyTodHas attectaums
(Ok3ameH)

12

117,75

2,5

3,75

Bcero koHTakTHas pab6ota un CP no
AvcuunnvHe

22,5

121,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo




5. ®OH] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasareneun, KpUTepMeB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHuUs
5.1.1 NokasaTenu oueHUBaHUA

Kopn
KOoMneTeHUun

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

HanmeHoBaHMe oLEeHOYHOro
cpencrtea

1.0opMynMpyeT OCHOBHbIE NMOHATUS U ONpeaeneHnst KoNnouaHon
XUMUK, NPU3HAKM OGBEKTOB KONMOUAHON XMMIUM, BaXKHehLime ans
[ONCNEepPCHbIX CUCTEM MOBEPXHOCTHbIE ABMEHNS.

2. BeinonHset pac4eTbl OCHOBHbIX XapaKTepPUCTUK ONCNEPCHbIX CUCTEM,
OrlK-1 Mcnofib3oBaTb OCHOBHbIE COOTHOLLIEHNA TepMOoaNMHaMUKK ONnA
XapaKTepUcTukm cteneHun yCTOl;I‘-II/IBOCTI/I LI,MCI'IepCHOI;I CUCTEMDI.

3. anIMeHFleT MeToAdbl CMHTEe3a ANCNEPCHbIX CUCTEM U OLEHKN UX
yCTOVNI/IBOCTI/I, nposegeHuna ancnepcHoro aHanmsa n aHanumsa
NOBEPXHOCTHbIX NMpoLeCcCoB.

Bonpocbl ans ycTHoro
cobecenoBaHus.

MpaKT1KO-OpUEHTUPOBAHHbIE
3agaHus.

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepun oueHMBaHUA cHOPMMPOBAHHOCTH KOMMETEHLMIA

YcTHoe cobecenoBaHune

MucbmeHHas paboTa

5 (oTnun4HO)

O6yyatowmiica B NonHon Mmepe Bnageet
TEeopeTUHECKMMIN OCHOBaMU AVNCLMMITUHDBI 1
Hay4YHOW TEPMUHOIOTNEN, FPaMOTHO
usnaraet matepuan v cnocobeH
WNNICTPUPOBATL OTBET NpMMepamu,

dakTamu, JaHHbIMU HayYHbIX
nccrneaoBaHuii, NPUMEHSTL TEOpeTUYECKUue
3HaHWUS ANs pelleHns NpakTUY4eckux 3aaay.
B nornyeckom paccyxaeHun npakTuko-
OpPUEHTUPOBAHHON 3a4a4yM U peLleHnn HeT
ownbok, 3agada pelleHa pauvoHasnbHbIM
cnocobom.

YuutbiBatoTcs 6anmnbl HakonfeHHbIE B
TeYeHMn ceMecTpa.

4 (xopoLwuo)

O6yyatoLmitcs BnageeT TeopeTniecKUMm
OCHOBaMV AMCLMNIIMHBI U Hay4YHOW
TEPMUHOMOTVEN, rPamMoTHO MU3naraeT
mMaTepuarn 1 cnocobeH UnncTprpoBaTh
OTBET NpuMepamu, dpaktaMmu, aHHbIMM
HayYHbIX MCCNedoBaHWI, NPUMEHSATb
TeopeTUYecKkne 3HaHNs AN peLleHns
NpaKkTUYeckmx 3agad, Ho AonyckaeT
OTAENbHbIE HECYLLECTBEHHbIE OLLUGKY.
MpaKTMKO-OpUEHTUPOBaHHas 3afaya
BbINOSTHEHA B COOTBETCTBUU C 3aaHUEM.
NmetoTcs oTAENbHbIE HECYLLECTBEHHbIE
owmMbKM B pacyeTax Wnu oTCTynneHus ot
npasui opopMIIEHNS.

YunTbiBatoTCcA Gansbl HaKoMMEeHHbIE B
TEYEeHUM cemecTpa.

3 (yRoBNeTBOpUTENLHO)

OObyuatowmiics BnageeTt 4acTUYHO
TEOPETUYECKMMM OCHOBaMU AUCLUMIIVHBI U
Hay4HON TepMmnHoMormen, pparmeHTapHo
cnocobeH uUnmncTpupoBaTh OTBET
npuMepamu, 4OonycKaeT HECKOSbKO
CYLLLEeCTBEHHbIX OWNBOK B OTBETE.

B nornyeckom paccyxgeHum npakTuko-
OPWEHTUPOBAHHOM 3adayn  HeT
CYLLECTBEHHbIX OLWMOOK, HO AonyLleHa
CyLLeCcTBEeHHas owmnbka B MaTeMaTnieckmx
pacyeTax. [1pyn 3TOM HapyLleHbl NpaBunia
ocbopMneHus.

YuntbiBatoTCs 6anmbl HAKONMEHHLIE B
Te4YeHun ceMecTpa.




2 (Hey,D.OBneTBOpVITeanO) JNOrn4eckoMm paccyxgeHummn n B pelleHunmn

Ob6yu4atowwmiica He BnageeT
TEOPETUYECKMMIN OCHOBAMM AUCLUMIIHDBI N
Hay4YHON TEPMUHONOIMEN, OEMOHCTPUPYET
OTPbIBOYHbLIE 3HAHUS, HE CMOCOBEH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
JonyckaeT MHOXECTBEHHbIE CyLLECTBEHHbIE
OLUMOKKN B OTBETE.

MmetoTcs CyLLeCcTBEHHbIE OLWMOKN B

NPaKTMKO-OPUEHTUPOBAHHOW 3a4auu.
OTCyTCTBYET OAMH UMW HECKOMbKO
006513aTerNbHbIX ANIEMEHTOB 3a4a4n, a Takke
MHOFO4YUCHEHHbIE rpybble owmnbkn, Mo
copepxaHue NpakTUKO-OPUEHTUPOBAHHOM
3aga4yn  MOSHOCTbI0 HEe COOTBETCTBYET
3a4aHuio0 UK peLleHne OTCyTCTBYeT.

He yunTbiBatoTCA 6annbl HaKOMMeHHbIe B

Tovioluals oo oTAD

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, HeO6XoAUMbIEe ANSl OLleHKU 3HAHUNA, YMEHUH,
HaBbIKOB U (MNN) ONbiTa AeATeNbHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BOMPOCOB

Kypc 3

I'Ipe,qmeT 1 3agayun KkonnomngHom xummn. ObLyasn XapakTepuctuka AnCrnepcHbIX CUCTEM.
KJ'IaCCI/I(bVIKaLI,VIﬂ AncnepcHbIX CUCTEM: NO ANCNEPCHOCTHU, NO arperatTHoOMy COCTOAHUIO Cba3, no
XapakTtepy Me)l((ba3HOFO B3aMMOOENCTBUS, NO KUHETUYECKUM CBOMCTBaM LI,I/ICFIepCHOVI Cba3bl. Obwas
XapakTepucTtuka ancnepcHbIX CUCTEM.

KonuyecTBeHHble XapakTepucTukn ancnepcHbIX CUCTEM! CpeﬂHMVI, MUHUMAaIbHbIN U MakCUMaInbHbIN pasmvep
AncnepcHbIX YacTul, oucnepCHOCTb YacTul, yaeribHad NnoBepXHOCTb ﬂVICI'IepCHOVI Cba3b|

,D,VICI'IepI'aU,VIOHHbIe N KOHOEeHCaUMOHHbIE MeTOdbl NoJNTy4YeHUA OnCnepCHbIX CUCTEM.

OcoGble cBoicTBa NOBEPXHOCTU pasaena gas. NMoBepxHOCTHas aHeprus. YaenbHas NOBepXHOCTHas SHEPrus U
NOBEPXHOCTHOE HaTskeHue. PakTopbl, BIUSIOLLME HA NOBEPXHOCTHOE HaTsXKEHWE XULOKOCTEN: XuMuyeckas
npvpoaa BellecTBa, TeMrnepaTypa, KpUB13Ha NOBEPXHOCTU M Ap. MexdasHoe HaTsKeHve Ha rpaHuue pasgena
ABYX XXUIOKOCTEN; NpaBunno AHTOHOBA.

Apcopbuus pacTBOPEHHOro BeLLecTBa Ha MOBEPXHOCTU pacTBopa. [T0BEPXHOCTHO -akTUBHbIE U MOBEPXHOCTHO
-MHaKTUBHbIE BellecTBa. M3bbiTouHan agcopbuunsa Mb6oca. YpaBHeHne agcopbumm M'mb6ca. 3aBMCMMOCTb
NMOBEPXHOCTHOIO HaTAXeHUs pacTBopa oT kKoHueHTpauuun MNMAB. YpasHeHue LUnwikosckoro. NoBepxHocTHas
aKkTMBHOCTbL. [MpaBuno Tpaybe.

YpaBHeHue JleHrmiopa, ero cBa3b ¢ ypaBHeHusIMM nb6ca n LnwkoBckoro

Ancopbuus Ha TBepaoi noBepxHocTu. Pusudeckas agcopbums. Xemocopbums.

AﬂCOp6U,VIF| rasoB 1 NapoB Ha NMNOPUCTbIX Tenax. XapaKTepVICTVIKa NOPUCTbIX Ten

AﬂCOp6U,VIF| Ha nNepexogHOo-NOPUCTbIX Tenax. TeOpVIﬂ Kal'lVIJ'IJ'IFlpHOVI KOHOEeHCauun

Aacopbums Ha MakponopuUCTLIX Tenax. Teopusa 06LEMHOro 3anoIHEHUs! MUKPOMOP

MaTtemaTuyeckoe onvcaHue nsotepmbl agcopbumm. Teopus MOHOMOMEKYNsipHOW agcopbumm JNleHrMiopa.

MoTeHuunanbHas Teopua I'IOJ'IVIMOJ'IeKyJ'IFlpHOVI aucop6u,mm MonsHw.

Teopusi nonMMonekynsipHon agcopbumn. YpasHeHune BpyHayapa- OmmeTa-Tennepa. OnpeaeneHve yaensHom
NOBEPXHOCTW aAcopbeHTOoB.

14

Apncopbuus us pactsopoB. OcobeHHoCcT agcopbummn MOneKyn u MOHOB U3 PacTBOPOB Ha TBEPAON
nosepxHocTn. MonekynspHasa agcopbumsa n3 pacteopos. [1paBuno ypaBHuBaHusi nonspHocten PebuHaepa.
YpaBHeHue dpenHanuxa.

15

WNoHHas aacop6ums u3 pacTeopoB. OCHOBbLI MOHHOTO 06MeHa.

16

Koreausa. PaboTta koresuvn. Agreausa. PaboTta agresvu.

17

CmaumBaHue n pactekaHue. KpaeBon yron cmaunBanus. 3akoH HOHra. JinodunbHble n nnodobHble
noBepxHoOCTU. Ycnosus pactekaHunsa. Mognduumpytowee genctene MNMAB: rugpodpunmsaums un
ruapocpobusaLmsa noBepxHOCTEN.

18

OcobeHHOCTU UCKPUBEHHOW FpaHuLbl pasgena gas. PaBHoBecKe Ha UCKPUBNEHHOW NOBEPXHOCTMW.
KanunnspHoe gaBneHue. YpaBHeHue Jlannaca.

19

Kal'll/lﬂﬂﬂprle ABNeHua. KanwnnﬂpHoe nogHATUe Xuakoctn. Metoapl onpeaneneHna NnoBepxHOCTHOro
HaTAXEeHUA XNOKOCTWN.

20

[asneHune HacbIWEeHHOro napa Haj VICKpI/IBJ'IeHHOIZ NOBEPXHOCTbLIO XXUOKOCTWU. YpaBHeHme TomcoHa

21

[BonHon anektpuyeckmn cnow (03C). ObpasoBaHMe OBOMHONO 3MEKTPUYECKOrO CMOsi Ha rpaHuLe pasgena

as.

®opmumposaHne 3C nytem noHHown agcopbumm. Mogenu ctpoerus O03C (Teopus LLUtepHa).




22

CTpoeHune ABOWHOroO anekTpuyeckoro cnosi. AacopbumnoHHas u anddysHas Yacts A3C.
OneKTpoKNHEeTNYECKMI NoTeHunan. BnuaHme anekTponuToB Ha TonwmHy anddysHoro cnos. Nepesapsaka
NOBEPXHOCTU 30/ MHOro3apsiiHbIMU NPOTUBOMOHaMM.

23

OnekTpoknHeTndeckme siereHms. OnbiTbl Pencca. Onektpodopes. Snektpoocmoc. Bo3HMKHOBEHNE
noTeHumana TevyeHus. BosHnkHoBeHMe noTeHumana ceammeHTauun. OnpeaeneHve a3eta- noTeHumana 3ons
MeToAamMu anekTpodgopesa 1 3MekTpoocmoca. YpaBHeHue MensmronbLa-

24

AFpeFaTMBHaﬂ n ceanMeHTalnoHHasnA YCTOI;I‘-II/IBOCTI: ANCnepcHbIX CUCTEM. (DaKTOpr, obecneunBatoLLme
cegMMeHTaunoHHYo yCTOIZ‘-IVIBOCTb. (DaKTOpr arperaTMBHoﬂ YCTOVI‘-II/IBOCTI/I J'II/IO(*)O6HbIX ANCnepcCHbIX CUCTEM.

25

Crabunumayollee aencTene ABoVHbIX Anddy3HbIx cnoes MoHoB. Koarynaumsa ruapodobHbix 3onem
anekTponuTamu. KoHueHTpauuoHHas 1 HemTpanu3aumoHHas koarynauus. [Nopor koarynsauum; npasuna
3MEeKTPONUMTHON Koarynsumm (npasuno LWynsue-Mapan). Kputepuin 3iinepca-Kopda. 3oHbl ycTOMYMBOCTU Npun
nepesapsake KonnongHelx yactuy,. Koarynaums cmecsammn anekTponuToBs, reTepokoarynsums.

26

CTpyKTypHO-MexaHu4eckuin 6apbep no Pebunaepy kak dpaktop ctabunusaumm gucnepcHbix cucteM. O dekT
MapaHronun — M'mb6ca (acpdbekTnBHas ynpyrocTb aacopbLUMOHHbLIX CNOEB) kak dhakTop cTabunumsauum NNeHok,
neH 1 3MyIbCUN.

27

OCHOBbI TEOPUM YCTONYMBOCTU NIMOPOBHBIX 3051EN.
Teopus ON1PO0. beicTpas n MmeaneHHas koarynsauus. lNentusaums.
PacknuHuBatowee gasneHue no [Jepsarvuy.

28

Muuenno6pa3soBaHue B pacteopax [NAB. TepmoguHamumka muuennobpasoBaHus. Kputnyeckas KoHUEHTpauus
muuennobpasoBaHusi. TemnepaTypa Kpadta. Contobunumsaums B pactBopax muuennodpasytowmx MNAB.

29

Ctpoenune muuenn MNAB. KonnonaHble noBepxHOCTHO-akTuBHbIE BewecTBa (MAB); nx knaccudpumkaums no
MOJIEKYTISIPHOMY CTPOEHMUIO (QHMOHHbIE, KATUOHHbIE, aMAONUTHbIE, HEMOHOTEHHbIE, HU3KO- U
BbICOKOMOJEKYNAPHLIE) U MO MEXaHU3MY AENCTBUSA (CMadmMBaTenu, aucnepraTopbl, CTabununsaTopsbl, MotoLimne
BewecTsa). Kngkokpucrtannuyeckue asbl.

30

Omynbeun. Knaccndmkaums amynscui. MNpavble n obpaTHble aMmyrnbcun. OCHOBHbIE (hakTOpbl YCTONYMBOCTHU
amynbcuit. M'mapodunbHo-NnuNodunbHbIA 6anaHc amyneratopoB. ObpalleHne a3 amynbcuii. MeToabl
Nony4YeHns1 aMynbCuii. TUNbl 3MYyNbraTOPOB M NPUHUMMLI X Bbibopa. Cnocobbl paspyLleHns aMynbCui.
BbICOKOKOHLIEHTPUPOBAHHbIE 3MYIbcuK. MpakTnyeckoe NpUMeHeHNe.

31

MeHbl. Knaccudpukaums. Metogbl nonyyeHus. OCHOBHbIE XapakTepuCTMKL NeH. OCHOBHbIE hakTopbl
yCTOMYMBOCTM NeH. MNeHoobpasosaTeny. Metoabl paspyLieHus. MpakTuieckoe npumeHeHme.

32

Asposonun. Knaccudukauus. Metogpbl nonyyeHus asposonen. O6uasn xapakrepuctmka asposonen. Metogbl
paspyLueHns aspososnent. O4ncTka ra3oBbiX CUCTEM OT B3BELLEHHbIX YaCTUL,. JNEeKTPOPUNbTPSI.

33

MonekynspHo-kMHeTU4Yeckue CBONCTBa ANCNEpPCHbIX cucteM. BpoyHoBckoe aBmkeHne. CtaTuctuyeckas
Teopust BPOYHOBCKOro ABWKEHNS DNHLUTENHA.

Onddysmnsa. YpaBHeHne nHwTenHa- CMonyxoBckoro. CKopocTb Anddpy3nmn B UCTUHHBIX pacTBOpPaXx U 30M5X.
OcmoTnyeckme CBOMCTBA ANCMNEPCHbBIX CUCTEM.

34

CegnmeHTaums B AncnepcHbIX cuctemax, ceAVMeHTaUNOHHbIN aHanma CyCI'IeHSVIVI.

35

Ceﬂ,l/lMeHTaLI,VIOHHO-ﬂ,VIdDbe:iVIOHHOG paBHOBeECKE KOJITOUAHbIX YaCTul,.

36

OnTuyeckue ABneHns B AncnepcHblX cuctemax n MeTogbl nccnegoBaHnAa AnNCnepcHbIX CUCTeM, OCHOBaHHbIE
Ha onTU4ecknx ceoncTeax. PaccesHue n nondapu3auma ceeta B KONNMOMAHbIX CUCTEMaX. 3akoH Penes n
ycnoBsusa ero npuuMeHnMocCTn. HepeneeBCKoe paccesaHune.

37

MornoweHve cBeTa B AgucnepcHoblx cuctemax. NpumeHeHve 3akoHa JllambepTa — Beepa k MyTHbIM Cpeam.
MornoweHre cBeTa HENPOBOAALLMMM U NpoBoAALLMMN YacTuuamu. Okpacka KonnougHbIX CUCTEM;
OKpalLeHHble Konnouasl B Nnpupoae u TexHuke. [1BonHoe ryyenpenomMreHme B KOMmnouaHbIX CUCTEMAX.
Hedenometpus un

TYypouanmeTpus. YnbTpaMukpockonus. NpuMeHeHne anekTpOHHOM MUKPOCKONMUN U PEHTTEHOBCKUX METOAO0B K
ncecnenoBaHuio KOMMonaHbIX CUCTEM

38

BsA3kocTb kOnnongHbIx cuctemM. 3aBUCMMOCTb BA3KOCTU OT KOHUEeHTpauunn LI,I/ICI'IepCHOl;I Cba3bl. |_|pI/l‘-IMHbI
OTKIMOHEHNA 3KCNnepnMeHTarbHbIX 3Ha4YeHUn BA3KOCTU OT pacyeTHbIX N0 ypaBHEHUIO OnHwWTenHa. TeyeHne
CTPYKTYPUPOBAHHbLIX CUCTEM.

39

CTpykTypoo6pasoBaHMe B AUCMEPCHBIX CUCTEMAX; TUMbI AUCNEPCHBIX CTPYKTYP. Mpupoda KOHTaKTOB Mexay
aneMeHTaMmn CTPYKTYpbl; NPOYHOCTb ANCMEPCHON CTpyKTypbl. O6pasoBaHue 1 CBOWCTBA renei.
KoarynsiumoHHble CTPYKTYpbI; ABNeHne TUKCoTponunu. KpuctannusaumoHHbIe CTPYKTYpbI.

40

KonnonaHo-xmmmyeckme 3akOHOMEPHOCTU B TEXHOCepHON GesonacHocT. OUMTKa CTOYHBIX BOZ,
koarynsauuen, dpnokynsauueit, dpnotauuein. O4McTKa raso-Bo3ayLUHbIX BbIGPOCOB OT TOKCUYHbIX BELLECTB
aacopbuueit Ha TBepabIx agcopbeHTa.

41

CprKTypHO-MexaHI/I‘-IeCKI/Ie CBOWCTBA ANcnepcHbIX CUCTEM, BA3KOCTb KONMNMOMOHbIX CUCTEM. 3aBuCMMOCTb
BA3KOCTU OT KOHUEHTpaunmn LI,I/ICI'IepCHOﬂ Cba3bl. |_|pI/l‘-IMHbI OTKIMOHEHNA 3KCNnepnMeHTarbHbIX 3Ha4YeHun
BA3KOCTU OT paCyeTHbIX MO ypaBHEHUIO OnHwTenHa. TeueHne CTPYKTYPUPOBAHHbLIX CUCTEM

5.2.2 TunoBble TeCcTOBbIe 3aAaHNA

He npeayCcMOTpeHO




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KEUChbl)

1. 3onb xnopuaa cepebpa nonyyeH npu cmeweHun 25 mn 2 %-Horo pacteopa NaCln 15 mn 0,01 M
pacteBopa AgNO3. Hanncate chopmyny muuensbl 1 onpeaenuTb HanpaeneHue ABUKEHUS ANCNEPCUOHHON cpeabl Npu

ANeKTpoocMoce.

2. Ha pucyHke npegcrasneHbl 3aBUCMMOCTU NageHns ¢ - noTeHumana B ABOMHOM MOHHOM crioe Ans 3015
xnopuga cepebpa ¢ pasnuMyHon koHueHTpaumen anektponuta NaCl. Kakasa kpnBasi oTBevaeT HanbonbLuen

YCTOM4YMBOCTM 30Mn57?

3. MNoporu koarynsumm rngpo3sons As2 S3 nog genctemem anektponutoB NaCl, K2S04, Ca3P04 paBHbl
COOTBETCTBEHHO 24 mmonb/n, 11,5 mmone/n, 6,5 mmone/n. OnpegennTb 3HaK 3apsiga KONnongHom YyacTuubl.

5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BNageHMn (HaBbIKOB
1 (MNK) NpPaKkTU4YEeCKOro onbiTa JeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn

3aA0J1XKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmnxcsa»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas +

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

MucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

NHas

B03MOXXHOCTb NONb30BaThLCA cnpaBO4HbIMU Tabnmuamn, KarnbKynATOPOM. BpeMﬂ Ha NoAroToBKy oTBeTa no

ounety 60 MUHYT.

lMocne HanucaHusa OTBETOB Ha BOMPOCHI bunetan peweHnsa NpunoXeHHbIX 3aga-d - cobecenoBaHue no
npeacrtaBiieHHOMY CTYOEeHTOM OTBETY. OueHnBaeTcs He TOMbKO yMeHue norm4eckn npaBuIibHO N MaTemMaTn4eckm BepHo
pewnTb 3agaydun, HO U yMeHue 3allnTuTb cBon cnocob peweHuna n BbiBO4 O C*)VI3VI‘-IeCKOM CMbICIie pac4eTHOro oTeeTa B
COOTBETCTBUUN C KOMMNETEeHUNAMN.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Mywkambapos H.H. dusnyeckas n konnongHas https://ibooks.ru/read
XUMUs  : y4ebHuk ans ing.php?
MEANLMHCKMX BY30B (C Mockea: dnvHTa 2020 short=1&productid=3
3agavYaMuv 1 peLleHnsaIMmn). — 72013
5-e n3g., ctep. YuebHuk
bonpapesa, J1. ., dusnyeckas n konnongHas BopoHex: BopoHexcknii http://www.iprbooksh
MacrTiokoBa, T. B. xumusa (Teopus 1 npakTmka) rocyaapCTBEHHbI 2019 op.ru/88444.html
YHUBEpPCUTET
WHXXEHEPHbIX TEXHOMNOMNMN
JloceBa, M. A., KonnongHasa xumus: Camapa: Camapckum http://www.iprbooksh
PacuwenkuHa, H. A., NOBEPXHOCTHbIE ABIIEHNS, rocyqapCTBeHHbIN 2020 op.ru/105209.htmi
Kyapswos, C. tO. OMncnepcHble CUCTEMBI, TEeXHUYECKUN
HaHoMaTepuarbl yHuBepcuteT, 36C ACB
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Cniocape, O. A. KonnouagHasa xummsa Benropoa: Benropoackui http://www.iprbooksh
nonnmepos Focy,D,apCTBeHHbIVI op.ru/92260.htm|
TEXHOMOrM4YeCcKnmn 2017
yHuBepcuteT um. B.I".
LWyxosa, 36C ACB
MbinnHuHa, A. ., dusnyeckas 1 konnoungHas MockBa: Poccumckum http://www.iprbooksh
Moeaposa, E. U. Xumusa YHUBEPCUTET APYXObl 2018 op.ru/104274.htmi
HapogoB
Jlapnukuna, H. U., dusnyeckasn un konnovgHas Hosocunbupck: http://www.iprbooksh
Kagumosa, A. B. xumus. MNpakTukym Hosocubupckuin op.ru/99237.htmi
rocygapCTBEHHbIN 2019
TEXHUYECKUN
yHVUBEpcUTEeT
[masavesa, E. H., KonnougHasa xumus. http://www.iprbooksh
YcneHckasi, M. B. MeToaunueckue ykasaHus K CaHkT-leTepbypr: 2015 0p.ru/66508.html
BbIMOSIHEHNIO NabopaTOPHbIX Yuusepcutet UTMO
paboT




BpsHckun, b. A. KonnomngHas xumnsa CapartoB: Bysosckoe 2017 http://www.iprbooksh

obpasoBaHve op.ru/66632.htmi
3uma, T. M. KonnoungHas xmmung. Hosocubupck: http://www.iprbooksh

JlTabopaTopHbI NPakTUKyM Hosocubupckuin op.ru/91220.htmi
rocyapCTBEHHbIN 2017

TEXHUYECKNI

yHVUBEpcuTeT
Mapkos, B. ©., KonnougHasa xumus. ) http://www.iprbooksh
AnekceeBa, T. A., Mpymepsbl 1 3agayn EKaTepVIH6yPF. op.ru/69612.htmi
BbpycHuupiHa, J1. A., Ypanckui . 2015
Mackaesa, J1. H., peaepanbHili
Mapkos, B. ®. yHuBepcuteT, O5C ACB
Bonkoea, O. B., KonnougHasa xummsa CaHkT-TNeTepbypr: http://www.iprbooksh
Huknwosa, H. U. Yuusepcutetr UTMO, 2015 op.ru/66507.html

MHcTuTyT Xonoda u
BuoTexHonormn
Nbparumosa P. U., KonnomngHas xmmung. http://publish.sutd.ru/
pebeHHukoB C. O, CeavMeHTaLNOoHHbIM MeToq tp_ext_inf_publish.ph
3anueBa E. N, aHanusa gucnepcHbIX Cne.: cnerynTA 2018 p?id=2018221
XonoxoHosa J1. A. cuctem  VIHTepakTuBHas
nabopaTtopHasi paboTta

3anuesa E. U., KonnougHas xumus. http://publish.sutd.ru/
"pebeHHukoB C. P., [lncnepcHble cucTembl n cne.: cnieryntg 2015 tp_ext_inf_publish.ph
N6parnmosa P. U. NOBEPXHOCTHLIE ABIEHUS p?id=2722
3anueBa E. 1., KonnoungHast xmmusi. http://publish.sutd.ru/
pebeHHukoB C. O, [MoBepXHOCTHbIE ABMNEHUA B crne.: crierynrtg 2014 tp_ext_inf_publish.ph
N6parnmosa P. . XUMWYECKON TEXHOMNOIK p?id=2068
Hosukosa, E. A, KonnomngHas xmmns: Mocksa: MagaTenbckui http://www.iprbooksh
®ponos, I". A. NOBEPXHOCTHLIE SABIEHUS Oom MACuC 2016 op.ru/98070.html
dapees B. M., dusnyeckan v konnovgHas http://publish.sutd.ru/
Muxannugun A. M., XUMUA Cne.: crneryntg 2016 tp_ext_inf_publish.ph
ButyxHoBckas U. . p?id=3581

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. BecnnaTHbI OHNAaNH UHCTPYMEHTapUIA No Xumun. Tekyllas Bepcusi coaepxut 6onee 4 MIH. onMcaHui
coeavHeHun n 6onee 8 mnH. nsomepoB. ChemDB Web Interface Index http://cdb.ics.uci.edu/
2. IHdbopMaumoHHas cuctema « EaMHoe okHO gocTtyna k obpasoBaTtenbHbiM pecypcamy http://window.edu.ru/

3. OnekTpoHHO-6MbnMnoTeyHas cuctema IPRbooks  http://www.iprbookshop.ru
4. DnekTpoHHasa 6ubnuoteka y4ebHbix nsgaHun CMNoerynTh http:/publish.sutd.ru

6.3 lNepeyeHb NULEH3MOHHOrO U CBOGOAHO pacnpPoOCTPaHAEMOro nNporpaMmMHoOro o6ecnevyeHus
1C-butpukc: BHyTpeHHUI nopTan y4yebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckas nuueH3ns
MicrosoftOfficeProfessional
Microsoft Windows
WHTepHeT-TpeHaxepbl B chepe obpa3oBaHus

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

CneumnanuanpoBaHHas KonmnonaHo-xmmmnyeckas naGopartopus, KoTopast ocHallleHa:

XMMWYECKOW NOCYI0N, peakTUBamMu, aHanMTUYeCcKUMM 1 TOPCUOHHBIMU BECAMU, CYLUMUIMBHBIM LLIKadoM,
BbITSDKHLIMM LKadhamu, AUCTUMNNATOPOM, YCTAHOBKOW AN OnpeaeneHmnst NOBEPXHOCTHOrO HaTSHKEHUS MEeTOA0M
PebuHaepa, yCTaHOBKOW M onpeaeneHns MoBEPXHOCTHOIO HaTSKEHNUA cTanarMoMeTpUYecKMm MeToaoM, Npubopom
Ans onpeaeneHns onTMYecKon NNOTHOCTU KOMMouaHbix cuctem ©®IK-77, aacopbUmMOHHBIMU MOHOOBGMEHHBIMU
KOMNOHKaMM1, YyCTaHOBKOW AN pereHepaLmm MOHOOBMEHHbIX CMOST, YCTaHOBKOW AN onpeaeneHns BenuyuHbl a3eTa-
noTeHUMana MeTo4oM afeKTpoocMoca, HabyxoMeTpamu, 06opyaoBaHUEM ANS CUHTE3a U Koarynsaumum KonnouaHbixX
cucTem.

B naGopartopumn nMeeTcs 4oCKa, NepcoHanbHble KOMMbITEPb! U MyNbTUMEANNHBIVA 9KpaH AN BbINONHEHUS
MHTEpaKTBHbLIX PaboT M NPOCMOTPa BuaeoMaTepuaros.

AyauTtopus OcHalleHne

MynbTumeaunintHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumnoHHas Y Py ’ P ’

ayauTopust




		2026-02-12T11:54:47+0300
	Рудин Александр Евгеньевич




