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dopma 00yueHUS: OUHASA
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Kadenpa: Kadenpa koncTpynpoBanus y3J10B H JeTajieil paguodaekTponHoii annaparypsl (KYP)
Kypc: 1
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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 1 cemectp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 48 48 4acoB
OO011as Tpy0€MKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHHE CUCTEMBl XMMUYECKUX 3HAHUN HAa OCHOBE (PYHIAMEHTAIbHBIX 3aKOHOB, TEOPUI
1 (paKTOB XMMUYECKOW HAYKH, HEOOXOJUMOH sl MOHMMAHUs HaYYHOH KapTUHBI MUpa U Oynyuiei
npoecCUOHATBLHON IEATEIbHOCTH.

2. ®opMHpoOBaHUE HABBIKOB SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUI AJI1 U3yUEHUSI CBOMCTB BEILIECTB
U MX PEaKIIMOHHON CIIOCOOHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. W3yyeHne XUMHUUYECKUX CUCTEM U (PyH/IaMEHTAIBHBIX 3aKOHOB XUMHUH C TIO3UIIUNA COBPEMEHHOM
HayKH.

2. V3y4eHune CBOMCTB BEUIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTH.

3. IlonydeHune HaBBIKOB pabOThl ¢ XUMUYECKUMU PEAKTUBAMH U MPOBEIECHUS KOJTHMYECTBEHHBIX
pacyeTos.

4. OBnaaeHue HaBbIKAMH PELICHUS TUIIOBBIX XMMUYECKHUX 3a/1a4 U HAIUCaHUS BO Bcex Gopmax
YPaBHEHUM XMMHUUECKUX PEaKIUN, YTO CIOCOOCTBYEeT HEPOPMaIbHOMY YCBOCHHUIO H3y4aeMOIO
Martepuana.

5. ®opMupoOBaHHE HABBIKOB XUMUYECKOT'O MBIIIJICHUS Y CTYJCHTOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Ooka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumiinH: Moayns HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

CornacoeaHa Ha noptane N2 70769 2



YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT MeTouKu coopa u 00paboTKH
XUMHUYECKON UHPOPMAIH, METO bl pEIICHUS
3aJa4 I10 XUMHH, a TAKXKXEC METOAbI
CHCTEMHOTO aHaJIN3a

YK-1.2. Y™MeeT npumMeHATH
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

YMeeT NpuMEHSITh METOAUKH cO0pa 1
00paboTKN XMMUYECKON HHPOpMAITIH,
METOJIBI PEIICHUS 3a/1a4 110 XMMHH, a TAaKXKe
METOIbl CHCTEMHOT'O aHaJIH3a

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

Bnaneet HaBbikamu c60pa u 06paboTKH
XMUMHUYECKON MH(OpMaIuy, HaBbIKAMU
peleHus 3a1a4 o0 XUMUHU, METOIbI
CHCTEMHOI0 aHaJlnu3a, CI0COOEH pelIaTh
XMMUYECKHE 3a[auil pa3HbIMU CIIOCO0aMHU

Oo6menpodgeccnoHaNbHBI

€ KOMIICTCHI MU

OIIK-1. Cnocoben
MPUMEHSITD
€CTeCTBEHHOHAYYHBIE U
0OLIEMHKEHEPHbBIE
3HaHUS, METOIbI
MaTeMaTHYeCKOro
aHanuza u
MOJIETTUPOBAHUS B
WHXXEHEPHOM
JESITEIbHOCTH,
CBSI3aHHOM C
(hOTOHHBIMH
TEXHOJIOTHUSIMU
00paboTKn
uHpopmanuu,
MPOEKTUPOBAHUEM,
KOHCTPYUpPOBaHUEM U
TEXHOJIOTHUSIMU
MIPOU3BOJICTBA
AIIEMEHTOB, MPUOOPOB U
cucTeM (POTOHMKH U
onTouHpOpMaTUKU

OIIK-1.1. 3HaeT OCHOBEI
MaTeMaTHKH, QU3HKH,
BBIYMCIUTEIHLHOM TEXHUKH U
MIpOrpaMMHUPOBAHUS

3HaeT OCHOBHI 001IeH U PU3HIECKON XUMUH,
XUMUYECKON (HU3UKH

OIIK-1.2. Ymeer
IUIAHUPOBATh U
dbopMyaHpoBaTh 3a0a4U
UCCJICIOBaHHS, PEIIaTh
CTaHJapTHBIC
npodeccuoHaNbHBIC 3a/1a4H C
NpPUMECHEHHEM
€CTECTBEHHOHAYYHBIX U
0O0IIeNHXEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTH4eCKOro
aHaJIM3a U MOJICIIMPOBAHUS

YMeer m1aHupoBaTh U GOPMYIUPOBATH
3aJ]auu MCCIIEIOBAHNUs, peIllaTh CTaHAapPTHBIC
npodecCOHATIBHBIC 3a/1a41 C IPUMEHEHUEM
3HaHUH 001Iel U PU3NUECKON XUMUH,
XUMUYECKON (PU3UKU

OIIK-1.3. Biageet HaBbIKamMu
TEOPETUIECKOTO U
AKCIIEPUMEHTATHLHOTO
HCCIIEN0BaHUs O0BEKTOB
npodecCuoHAIbHON
JIESITENNHLHOCTH,
MaTeMaTUYECKOTO
MOJICTTUPOBAHUS PA3TNIHBIX
MIPOIIECCOB

Bitageer HaBBIKaMM TEOPETUYECKOTO U
JKCIIEPUMEHTAIIBHOTIO UCCIEA0BaHUS
00BEKTOB IPOPECCHOHATIBHOM IS TETLHOCTH
C IPUMEHEHUEM METOJIOB 001Iei 1
(bU3NIECKOi XUMHIH, XUMUIECKOH (pr3uKu
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IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCcTBA aKa/leMH4YeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJAaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl
qacoB |1 cemectp

Bunapl yaeOHOI AesITeIBHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka k 3auery 8 8
[ToaroroBka kK TECTUPOBAHUIO 14 14
Pa3zpaboTtka 3a1anwii, 3a1a4 ¥ yIpaKHEHU ¢ OTUCAHUEM METOINKU UX 14 14
pelieHus
[ToaroroBka k mabopaTopHoit paboTe, HAaMKCaHUE OTYETa 6 6
Hanucanue otdera no naboparopHoii padbote 6 6
Oo0wmast Tpya10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HaszBanus pazznenos (Tem) Jlek. [Ipak. | JIab. Cam. | Beero uacos dopmupyemble
IUCIAILINHEI sat., 3aH., 4 | pal. pac., (Ges KOMIIETEHIINHU
q q DK3aMEHa)
1 cemecTp
1 OCHOBHBIE ITOHATHSA B 3aKOHEI 2 4 - 5 11 OIIK-1, YK-1
XUMHH
2 Ilepuoguueckuii 3axoH .. 4 2 - 5 11 OIIK-1, YK-1
Meneneea. CtpoeHue atoma.
3 XuMmudeckas CBsI3b 2 2 - 5 9 OIIK-1, YK-1
4 OCHOBHBIE KJIACCHI 6 2 - 5 13 OIIK-1, YK-1
HEOPraHMYECKUX COCIMHEHUI
5 OCHOBHBIE 3aKOHOMEPHOCTHU 4 2 8 9 23 OIIK-1, YK-1
MPOTEKAHUsI XUMUYECKUX IIPOLIECCOB
6 PactBOpbI 4 4 4 10 22 OIIK-1, YK-1
7 DAEKTPOXUMHUYECKHUE MPOLIECCHI 4 2 4 9 19 OIIK-1, YK-1
Hroro 3a cemectp| 26 18 16 48 108
Uroro| 26 18 16 48 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. IO JCKIIHSIM)

Ha3zBanus pazgenon
(TeM) TUCUIUTITAHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLTAHEI (B
T.4. TI0 JICKITHSIM )

TpynoemMkocTh
(JIeKITMOHHBIS
3aHATHSA), U

dopmupyemble
KOMIIETEHIINH

1 cemecTp

1 OCHOBHBIE TOHATHUA
U 3aKOHBI XUMHUU

AToMHO-MoOJIEKyIsIpHOE yueHue. OCHOBHbIE
MOHSTHSL: aTOM, MOJIEKYJIa, XUMUYECKUI
aneMeHT. [IpocTblie U cl10)KHBIE BELIECTBA.
Anmotponus ¥ moauMoppu3M. ATOMHas
eanHuLa Macchl. OTHOCUTENbHAS aTOMHAsI
Macca, OTHOCUTENIbHAsI MOJIEKYJIIpHAs Macca.
Mounb. Monspaasa Macca. DkBuBasieHT. DakTop
SKBHUBAJIEHTHOCTU. BaJ€HTHOCTH U CTENEHB
okuciieHus. CpoJCTBO K 3JIEKTPOHY.
Xumunueckasi cuMBoJuka. KommyecTBeHHbBIE
COOTHOLIEHHS B XUMHUU: 3aKOH COXPaHEHUs
SHEPrUM; 3aKOH COXPAaHEHUS MacChl; 3aKOH
MIOCTOSIHCTBA COCTaBa; 3aKOH KPaTHBIX
OTHOIICHHI; 3aKOH MPOCTHIX 0OBEMHBIX
OTHOILIEHUI; 3aKOH ABOTaJpo U CIEACTBUS U3
HETo.

OIIK-1, VK-1

Htoro

2 Ilepuoauyeckuii
3akoH ..
Meneneena.
Crpoenue aToma.

[Tepuonnueckuii 3akon /.M. Menneneesa.
W3MeHenue CBOWCTB 3JIEMEHTOB B IIEpUOJAX U
rpynnax. Paguyc atoma.
DnekTpooTpuuaTeabHOCTh. CTPOCHHE aToMa.
Pannue monenu aroma: nocrynartel bopa;
JIBOMCTBEHHAs mpupoaa ceeta. KBaHTOBO-
MEXaHUYECKasi MOJENb aTOMa: IJIaBHOE,
opOHUTaTBbHOE, MATHUTHOE U CITHHOBOE
KBaHTOBbIE unciia. [Iopsok 3anoaHeHus
JJIEKTPOHAMH YHEPTETHUECKUX YPOBHEU U
noayposHen: npuHuun Iaynu, npasuino I'ynna,
MIPUHIIUIT HAUMEHBIIEH YHEPTHH (TIPaBUIIO
KireukoBckoro).

OIIK-1, VK-1

Hroro

3 XuMunueckas CBSI3b

OCHOBHBIE THIIEI XUMHAYECKOM CBSI3U U X
XapaKTEPUCTHKA: KOBAJICHTHAS,
MeTaJlIndecKasi, MoHHasA. PasHOBHIHOCTH
KOBQJICHTHOM CBSI3U, MEXaHU3MBI 00pa30BaHMS
Y pacmnaja. 6-CBs3b, T-CBs3b. | UITbI
KPUCTAJUTMYECKUX PEIIECTOK: aTOMHBIE,
MOJICKYJISIPHBIE, HOHHBIE, METAJUTHYECKHE.
CBoiicTBa MOJIEKYJ OT TUIA CTPOCHUS
KPUCTAJUTMYECKOU pemeTku. [ ubpuanzamms.
MeTtoa BaJIcHTHBIX CBsI3¢eil. BaieHTHEBIE
BO3MOXKHOCTH DJIEMEHTOB.

OIIK-1, YK-1

Hroro
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4 OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
coeJUHEHUN

Knaccudukaius HeopraHn4ecKuX COSTUHEHHH.
Oxcunpl: KacCupUKaus, CriocoObl
MOJTy4YeHHs, GPU3NIECKHAE M XUMHUYECKHUE
cBoiicTBa. AM(pOTepHOCTh. TEOPUHN KUCIIOT
OCHOBAHU: SJICKTPOJIMTHUECKAS TEOPHS,
MPOTOIMTHYECKAsE Teopus, Teopus JIptonca.
KucnoTsl: kaccupukanysi, cnocoOsl
MOJTy4YeHHs, GPU3NIECKHAE M XUMHUYECKHUE
cBoiicTBa. OcHOBaHMsI: Ki1accudukays,
CTIIOCOOBI NOTYYCHUs, PU3NIECKUE U
xuMudeckue cBoiictBa. Conu: kimaccudukanus,
CTIIOCOOBI OTYYCHUS, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA.

OIIK-1, YK-1

Hrtoro

5 OCHOBHBIE
3aKOHOMEPHOCTHU
MPOTEKaHUs
XUMHYECKHUX
MPOLIECCOB

OHepreTuka XMMMUYECKUX MporeccoB. OCHOBBI
TepMoauHaMHUKU. CTaHIapTHOE COCTOSTHUE.
CrangaptHele ycioBue. yHKINUU COCTOSIHUS:
BHYTPEHHSIS1 DHEPT U, SHTANIBIINS, SHTPOIHS,
sHeprus I'm60ca. Ternosoit adpdexr
XUMHUYECKOH peakiini. CaMONpOn3BOJIbHbBIE
npouecchl. CKOpOCTh XMMHUYECKOHN pEaKLIUU.
I'oMOreHHBIE U FETEPOrEHHBIE PEAKIUH.
OO6patumsl 1 HeoOpaTUMble peakuuu. [IpaBuiio
Bant-T'odda. Dneprus akruBanuu. YpaBHeHHE
AppeHnyca. XUMHYECKOE PAaBHOBECHE.
KoHcTaHTa XMMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle latense. Katanus.

OIIK-1, VK-1

Hroro
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6 PactBOpbI

Xapakrepuctruka pacTBopoB. PactBopurers.
PactBopenHoe BemecTBo. HachllieHHble 1
HEHACHIIEHHBIE pacTBOPbI. CIIocoObI
BBIPAYKEHUS COCTaBa PacTBOPOB (KOHLIEHTPAIUU
PacTBOPEHHOIO BELIECTBA: MaccoBas 1071,
MOJIIpHAs! 10J1s1, MOJIIPHOCTh, MOJISLIbHOCTD,
HOpMaJIbHOCTB. [ 'uapatel. Kpucramnornaparst.
[Ipouecc pactBopenusi. PactBopumMocTs u
KOA((HUIIUEHT paCTBOPUMOCTH. 3aBUCIMOCTh
PacTBOPUMOCTH BELIECTB B BOJIE OT
TEMIIEpaTypbl U IPUPObI BELIECTBA. 3aKOH
pacrnipeneneHust 1 KodpUIHEeHT
pacnpenenenus. 3akoH ['eHpu u cieacTBue U3
HEro. DHTaJIbIINs PACTBOPEHMSI BELLIECTBA.
3axoH Payns. Ocmoc. Temneparypbl KULIEHUS U
3aMep3aHus PacTBOPOB. DJIEKTPOIUTHYECKAS
nucconmanus. Heanexktponutsl, cnadbie u
CWJIbHBIE 3JIE€KTPOIUTHI. CTENEHb U KOHCTaHTa
mucconuanuu. M3otonndeckuit ko3dduiuent.
Jluccoumanusi KUCIOT, OCHOBAaHUM M COJICH.
AKTHBHOCTh HOHOB. lloHHOE npou3sBeeHNEe
BOJbL. BOTOpOHEIN MOKa3aTENb.
[Ipoussenenue pacrsopumoctu. Peakiuu B
pacTBOpax 3EKTPOIUTOB. [ MApOIN3 COJIEH.

OIIK-1, YK-1

Hrtoro

7
DIEKTPOXUMHUYECKUE
IIPOLECCHI

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU
(OBP). Knaccuduxanust OBP. Oxucnurens u
BoccTaHoBUTENb. [Iponieccsl OKUCIEHU U
BoccTaHOBJIeHMS. PaccTanoBka
koddunmentom B ypaBaenusx OBP metonom
ANIEKTPOHHOTO Oananca. ['anpBaHmuecKuii
3JI€MEHT. DJNEKTPOIHbIE MOTEHIIUAIIBI.
DnekTpoABMKYyIas cuia. YpasHenue Hepucra.
CraHapTHBIN 37E€KTPOAHBINA TOTEHIUA.
CraHapTHBIN BOJIOPOJHBIN 3JIEKTPOA.
DnekTponn3 pacTBOpoB. 3akoHbl Dapanes.

OIIK-1, VK-1

Hroro

Hroro 3a cemectp

26

Hroro

26

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenos (Tem)
JUCITUTUTUHBI

HanMeHnoBaHue npakTH4eCcKUX
3aHATUN (CEMHHAPOB)

TpyroeMKOCTb,
q

dopmMmupyembie
KOMIIETEHILIUH

1 cemecTp

1 OcHOBHBIE NOHATHSA U
3aKOHBI XUMUU

Pemenue TunoBsIX 3a7a4 Ha
OCHOBE XUMUYECKUX 3aKOHOB U
XUMHUYECKUX PEaKIui

OIIK-1, YK-1

Hroro
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2 Ilepuoauyeckuii 3axkoH J[.W. | Perenne TUMoBBIX 3a1a4 MO 2 OIIK-1, YK-1
MeneneeBa. CTpoeHue aToMa. |CTPOEHUIO aTOMa U CBOMCTBAM
aTOMOB
Hroro 2
3 Xumuueckas CBI3b Pernrenre THOBBIX 3a1a4 110 2 OIIK-1, YK-1
XUMHUYECKOH CBSI3U
Hroro 2
4 OCHOBHEIE KJIaCCEI Pemrenye THOBEIX 3a1a4 110 2 OIIK-1, YK-1
HEOPraHWYECKUX COCAMHEHUN |MOJYYEHUIO U CBOKMCTBAM
HEOPraHUYECKUX COCTUHEHHM
Htoro 2
5 OCHOBHBIE 3aKOHOMEPHOCTH | Pelienne TUIoBbIX 3a1a4 1o 2 OIIK-1, YK-1
MPOTEKAHUS XUMHUYECKUX TEPMOJUHAMHKE U KHHETHKE
MIPOIECCOB Hroro 2
6 PacTBOpBI CriocoObl BbIpaXeHUs 4 OIIK-1, VK-1
KOHIIEHTPAIIUU PacTBOPOB.
Pemenne TUMIOBBIX 3a7a4.
3axon Bant-I'odda, 3akon
Payns. Crenens Auccoruarum.
Hroro 4
7 DAEKTPOXUMHUYECKUE Pemrenye THOBEIX 3a1a4 110 2 OIIK-1, YK-1
MPOLECCHI ypaBHuBanuto OBP meTogom
AJIEKTPOHHOTO OajaHca | 1Mo
AIEKTPOXUMUU
Htoro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HazBanus paznenos (tem) | HaunmenoBanue 1abopaTopHbIX T dopmupyembie
TUCIIAILINHEL pabot PYOCMKOCTD, 1 KOMIIETEHIINU
1 cemecTp
5 OcHOBHBIE 3aKOHOMEPHOCTH |OmnpeiesieHle TeII0BOTO 4 OIIK-1, YVK-1
IPOTEKAaHUSI XUMUUYECKUX sddekTa peakuu
IIPOLECCOB HEUTpaJIM3aluu
CKOpOCTh XMMUYECKUX 4 OIIK-1, YK-1
peakuuii. XuMU4eCcKoe
paBHOBECHE
Htoro 8
6 PactBopbl PacTBOpBI, HIX CBOICTBA, 4 OIIK-1, YK-1
pacTBOPUMOCTb.
[IpuroroBneHue pacTBOpoOB
Hroro 4
7 DNEeKTPOXUMHUYECKHE Onexrponns. Kopposus 4 OIIK-1, YK-1
IPOLIECCHI Hroro 4
Hroro 3a cemectp 16
Hroro 16
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmura 5.6. — Buabl caMoCcToATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

Hasanus paznenos | Bunel camocrostensHoi | Tpynoemkocts, | dopmupyemslie DopMBbI
(TeM) TUCUUIUIUHBIL paboThI q KOMIIETEHIIMU KOHTPOJIS
1 cemecTp
1 OcHoBHuble nousTUst |IloAroTroBka K 3aueTy 1 OIIK-1, VK-1 3auéT
1 3aKOHBI XMMHUH ITogroroska k 2 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
Pazpabotka 3aganuii, 2 OIIK-1, VK-1 3amauu u
3a/1a4 ¥ yNpaKHEHUM ¢ YIPaKHEHUS
OTIMCaHUEM METOJMKHU UX
peteHus
Hroro 5
2 Ilepuoauueckuii [ToaroroBka k 3auery 1 OIIK-1, VK-1 3auér
3akon .M. IMonroroBka K 2 OIIK-1, YK-1 TectupoBanue
MezeneeBa. CTpOCHHE |TecTHpOBAHHIO
aroma. PaspaGoTka 3anaHuii, 2 OIIK-1, YK-1 3agaun u
3a/1a4y ¥ yIpaKHEHUH ¢ YIpPaOKHCHUS
OTIMCaHUEM METOJMKHU UX
perieHus
Hroro 5
3 Xumnueckas cBsi3b  |[loaroroBka k 3auery 1 OIIK-1, VK-1 3auér
IToaroroBka k 2 OIIK-1, VK-1 TectupoBanue
TECTUPOBAHUIO
Pazpabotka 3aganuii, 2 OIIK-1, VK-1 3anayu u
3a/1a4 U yNpaKHEHUM ¢ YOpaXHEHUS
OINMCAaHUEM METOJIUKH UX
pereHus
Hroro 5
4 OcHoBHble kaccbl  |[ToarotoBka k 3a4eTy 1 OIIK-1, YK-1 3auér
HEOPraHn4eCKUX ITogroroska k 2 OIIK-1, YK-1 TectupoBanue
COCINHCHNN TECCTUPOBAHHUIO
Pazpabotka 3aganuii, 2 OIIK-1, VK-1 3amauu u
3a/1a4 ¥ yNpaKHEHUM ¢ YIPaKHEHUS
OTMCaHUEM METOJNKHU UX
peteHus
Hroro 5
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5 OcHOBHBIE ITonroroBka K 3aueTy 1 OIIK-1, YK-1 3auét
3aKOHOMCPHOCTH [ToaroToBka k 2 OIIK-1, VK-1 TectupoBanue
HPOTCKaHUA TECTUPOBAHUIO
XAMAICCKUX PaspaboTka 3a1aHui, 2 OIIK-1, YK-1 3anaun u
Iponeccos 3a/1a4 ¥ yIpaXHEHHH ¢ yIPaXKHEHUS
OTMCAHUEM METOJIUKH UX
peleHus
IToxroroska x 2 OIIK-1, VK-1 JlabopaTopHas
nabopaTopHoO# padorTe, pabora
HAIMCAaHHUE OTYETa
Hanucanue otuera no 2 OIIK-1, YK-1 Ortuer no
nabopaTopHO# paboTe nabopaTopHOH
pabore
Htoro 9
6 PactBopbI ITonroroBka K 3aueTy 2 OIIK-1, VK-1 3auér
IToaroroBka K 2 OIIK-1, VK-1 TectupoBanue
TECTUPOBAHUIO
Pazpabotka 3aganuid, 2 OIIK-1, YK-1 3agayu u
3a/1a4 U yIpaKHEHHH ¢ YOpaKHEHUS
OTMCAHUEM METOJIUKH UX
peleHus
IToxroroBka x 2 OIIK-1, VK-1 JlabopaTopHas
nabopaTopHoO# padoTe, pabora
HaIMCaHKUE OTYETa
Hanucanue otuera no 2 OIIK-1, YK-1 Ortuer no
nabopaTopHoO# paboTe nabopaTopHOH
pabore
Hroro 10
7 Dnexrpoxumuyeckue | [lonroroska k 3auery 1 OIIK-1, VK-1 3auér
HpONECChl [ToaroToBka k 2 OIIK-1, VK-1 TectupoBanue
TECTUPOBAHUIO
Paspabotka 3aganuid, 2 OIIK-1, YK-1 3agayu u
3a/1a4 U yIpaKHEHHH ¢ YOpaKHEHUS
OTMCAHUEM METOJIUKH UX
peleHus
IToxroroBka x 2 OIIK-1, VK-1 JlabopaTopHas
nabopaTopHo# padoTe, pabora
HAIMCAHHUE OTYETa
Hanucanue otuera no 2 OIIK-1, YK-1 Ortuer no
nabopaTopHoO# paboTe nabopaTopHOH
pabore
Htoro 9
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB
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3aHATUU

Bunpl yueOHOI esTenbHOCTH
dopmMmupyemsbie
Jlex. | Ilpak. | Jla6. | Cam. ®opMbI KOHTPOJIS
KOMITETCHITHH
3aH. 3aH. pao. pao.

OIIK-1 + + + +  |3amaum u ynpaxxHeHus, 3a4€T,
JlaGopatopHnas pabora, OT4er no
nabopaTopHoii pabote, TectupoBanue

YK-1 + + + +  |3amaum u ynpaxxHeHus, 3a4€T,
Jlaboparopnas pabota, OT4er 1o
naboparopHoit pabore, TectupoBanue

6. PeiliTuHroBasi cucreMa /Uil OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcuManbHBIN
MakcuManbHbBINA MaxkcuManbHBIN
OaJt 3a epuo. Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ | ©Oam 3a mepuoj
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexnay KT u 2KT
KOHEII ceMecTpa
1 cemecTp
3auér 0 0 0 0
JlaGopaTtopnas pabota 8 8 8 24
TectupoBanue 8 8 8 24
3ajaun U ynpaKHEeHUs 9 9 10 28
Otuet no mabopaTopHOMH 8 8 8 24
pabore
Hroro makcumym 3a 33 33 34 100
epuo
Hapacratomum urorom 33 66 100 100
6.2. Ilepecuer 02/U10B B OLIEHKH 32 TEKYIIM KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Ta6ymma 6.2 — Ilepecuer OasIOB B OIEHKH 3a TCKYIIHI KOHTPOJIb
baniel Ha aTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHAPOAHYIO OIICHKY MPEJCTaBIEH B TaOIuIe
6.3.
Ta6muma 6.3 — Ilepecder cymMMbl 0AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. O6mas xumus [Tekcr] : yueonuk mist By3os / H. B. KopoBuH. - 8-¢ u3n., crepeotur. - M. :
Bricmas mkomna, 2007. - 559 c. (manuuue B 6ubimoreke TYCVYP - 59 3k3.).

2. OcHoBbI 0011eH 1 Puszndeckon xumun: YdeoHoe nocodbue / M. B. Tuxonona, U. A. Exumosa -
2015. 200 c. [DnexTponHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5136.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. Xumus: Yuebnoe nocodue / E. B. Uukun - 2012. 170 c. [DnekTpoHHBIH pecypc]: — Pexum
noctyna: https://edu.tusur.ru/publications/1138.

2. Obmas xumus [Tekcer] : yuebHOe mocodue amns By30B / H. JI. I'munka; - JI. : Xumus, 1986-1964.
- 720 c. (mamuuue B 6ubmmotexe TYCVYP - 60 3k3.).

3. 3amaum u ynpaxHeHus no obmeit xumuu [Tekct] : coopruk 3anau / H. JI. 'munka. - M. :
Xumus, 2002-1965. - 289 c. (manuune B 6ubnuoreke TYCVYP - 38 ak3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. JIaGoparopHbie paboThI 10 XUMUU: YueOHO-MeToauueckoe nmocooue / E. B. Uukun - 2012. 78 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/3020.

2. Xumusi: MeTonuueckue ykazaHus JUIsl IPOBEICHUS MPAKTHUECKUX 3aHATUM, 1a0OpaTOPHBIX
paboT 1 OpraHM3alliyd CaMOCTOSTEILHON pabOThI CTYACHTOB O TUCHUIUIMHE « XuMus» / M. B. Tuxonora
- 2015. 26 c. [DnexTponnslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/5137.

3. JlaGopaTopHble pabOThl IO XUMHH: YUEOHO-METOJUUYECKOE MOCOOHMe JJIsi MPOBEIACHUS
J1a00paTOPHBIX PabOT U OpPraHU3aIy CaMOCTOSATEIbHOM paboThl cTyaeHToB / M. B. Tuxonona - 2018. 50
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7169.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHMYCHHUSM X 3[0POBbSI U BOCHPUATHS HHOOPMALIUY.

JI1s JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpodeccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUH NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopbiM y TYCYPa oTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe obecriedeHue sl JTeKINOHHBIX 3aHATHI

21.]'[5[ MMPOBCACHUA 3aHATHH JICKOUMOHHOI'O TUIIA, T'PYHIIOBBIX U MHAWBUAYAJIbHBIX KOHC}/J'IBTaIII/II\/'I,
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TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUNH CEMHHApCKOr0o THUIA, MOMEHICHHUE IS MPOBEACHHS TPYNIOBBIX M HHIUBUIAYaTbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Tenesuzop LED 47";

- CucremMa MUKpPOKJIMMATA;

- MarHuTHO-MapKepHasi J10cKa - 2 mIT.;

- llIxad;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopatopust XUMUH: yueOHasi ayAUTOpHUs AJisl MPOBENCHUs 3aHSATUI MPaKTUYECKOro THIIA,
ydyeOHasi ayAuTOpHs AJIsl MPOBEJCHUS 3aHATHUH J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpUs i
MIPOBE/ICHUS 3aHITUI CEMUHAPCKOTO THIA, TOMEIIEHUE IS IPOBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obmacts, T. Tomck, Jlenuna npocrekt, 1. 40, 424 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Ph-metp mopratuBHbIif;

- AHanM3aTop KHUJIKOCTH;

- Becwl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHoO-MapKepHas J0CKa;

- Crenka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONIB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyT0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCHMTILTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 OcHoBHble noHsTH U 3akoHBI |OIIK-1, VK-1 3auér IIepeyens BOonpocoB it
XUMUHU 3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
3agauu u [IpuMepHbIil IEpedYeHb TEM
YIpaKHEHUS JUISl COCTaBIICHHUS U
pa3paboOTKH COOCTBEHHBIX
3a/1a4 U yIpaKHEHUI
2 Ilepuonnueckuii 3akon .M. |OIIK-1, YK-1 3auér IIepeyens BOonpocoB 11t
Meneneesa. CtpoeHue aToMa. 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3agaum u [IpuMepHBIil IEpedYeHb TEM
yYIpaKHEHUS JUISl COCTaBIICHHUS U
pa3paboTKH COOCTBEHHBIX
3a/1a4 ¥ yNpaKHEHUU
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3 Xumunyeckas CBs3b OIIK-1, YK-1 3auér [Iepeuyens BonpocoB i
3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
3anauu u [IpuMepHBIii IEpeyeHs TeM
YIPaKHEHUS JUISL COCTABJICHUS U
pa3paboTKu COOCTBEHHBIX
3a/1a4 U yIpaKHEHUI
4 OCHOBHBIE KJIaCCHI OIIK-1, YK-1 3auér [Iepeuens BonpocoB 1
HEOPraHMYECKUX COEIMHEHUN 3aueTa
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3alaHNN
3anauu u [IpuMepHBIii IEpeyeHs TeEM
YIPaXHEHUsS JUIsL COCTABIICHUS U
pa3paboTku COOCTBEHHBIX
3a/1a4 U yIPaKHEHUU
5 OcHoBnble 3akoHOMepHOcTH  |OIIK-1, VK-1 3auér [Iepeuens BonpocoB it
MPOTEKAHUS XUMHYECKUX 3aueTa
IIPOIICCCOB JlaGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
3anaun u [IpuMmepHBIil nepeyeHs TeM
YOpaKHEHUS JUISL COCTABIICHUS U
pa3paboTKu COOCTBEHHBIX
3a7a4 ¥ YIpaKHEHUN
Otuer 1o Tembl 1abopaTopHbIX padoT
nabopaTopHOH
pabore
6 PacTBOpBI OIIK-1, YK-1 3auér [Iepeuyens BonpocoB 11t
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
3anauu u [IpuMepHBIii IepeyeHs TeM
YIpaKHEHUS JUIsL COCTABJICHUS U
pa3paboTKu COOCTBEHHBIX
3a/1a4 ¥ yNIPaKHEHUU
Otyet no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
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7 DNEeKTPOXUMUYECKHE
MIPOIIECCHI

OIIK-1, YK-1

3auér [lepeuenp BonpocoB Jyist
3aueTa

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM

3anauu u [IpuMepHBIii IepeyeHs TeM

YOpaKHEHUS JUISL COCTABJICHUS U
pa3paboTKu COOCTBEHHBIX
3a/1a4 ¥ yNpaKHEHUH

OtueT no Tembl 1abopaTopHBIX paboT

nabopaTopHOH

pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTHUCIUTUINHE
®dopmynupoBka TpeboOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS
3HATh YMETb BJIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJII0B OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHue HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCUMAaJIbHON OTJeNbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEeMBI 3HAHUS OTJeNIbHBIC OTJEIIbHBIC
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB

5 (OTJIMYHO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbBIE
CUCTEeMaTUYECKUE
3HAHUA

chopMUPOBaHHOE
yMEHHE

YCIICHIHOC U
CHUCTCMATHYCCKOC
IMPUMCHCHHC
HaBBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMUPOBAHHOCTU KOMIIETEHLIUHI IIpUBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Oruenka

dopmynupoBKa TpeOOBaHUH K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBHUIX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OTkpsITast cucTemMa a) OOMEHUBAETCS C OKPYXaIOIIEeH Cpeaod dHEepTueil, HO HE MOXKET
00OMEHHBAThHCSI BEIIECTBOM 0) 0OMEHHMBAETCSI C OKpY’KaloIlel Cpe/loil BEIIeCTBOM U YHEPTHUEil B)
He 0OOMEHUBAETCS C OKpYXKaIoIlle cpeloil HU BEIIeCTBOM, HU dHEPTHEIl T') 3TO cucrema, riae
MIPOTEKAIOT TOJILKO TOMOTEHHBIE PEAKIIUI

2. Cornacuo 3akony ['ecca, TemnoBoit 3QdekT peakiuu.. a) 3aBUCUT OT MYTH PEAKIIUUA U OT
COCTOSIHMSI MICXOJIHBIX peareHToB 0) He 3aBHCHUT OT MYTH PEaKLUU, a 3aBUCUT OT COCTOSHHUS
HCXOJHBIX PEareHTOB M NMPOJYKTOB PEAKIMH B) HE 3aBUCUT OT ITyTH PEAKIIMH, & 3aBUCHUT TOJIBKO
OT COCTOSIHUSI MCXO/JHBIX BEILIECTB ') 3aBUCUT OT IMYTH PEAKIUU U OT COCTOSHHUS MPOTYyKTOB
peakuuu

3. B M301MpPOBAHHOW CHCTEME CaMONPOMU3BOJBHO HAYT TOJBKO T€ IPOLECCHI, KOTOPBIE
COIMPOBOK/IAIOTCS.... ) YBEJIUUEHUEM SHEPTUHU B cucTeMe O) YMEHbIIEHUEM SHTPOIUHU T)
YBEJIMUYEHUEM SHTAJIBIHNU J1) YBEIUUYEHUEM YHTPOIHU

4. Ecnu 11 XMMUYECKOW peakIuu MpH JTaHHBIX YCIOBHSIX U3MeHeHue sHepruu ['m66ca <0, To
peaxkuus.... a) He MOXEeT MPOTeKaTh HU B MPSIMOM, HU B OOpaTHOM HalpaBieHUU O) UJAET
CaMONPOM3BOJBHO B OOpaTHOM HamNpaBJIE€HUH B)UJIET CAMONPOU3BOJBHO B MPAMOM
HaIpPaBJIEHUU B)UJIET CAMOIPOU3BOJILHO B MPSIMOM HAINpaBiICHUH

5. Kak 3aBUCHT CKOPOCTh XMMHUYECKOMN peakiuu OT KOHLIEHTPAIMU UCXO/IHbIX peareHToB? a) Mpu
YBEJIIMYEHUN KOHILIEHTPALUH CKOPOCTh YBEIMYUBAETCA 0) MpU yBEIWYEHUH KOHLEHTpAIUU
CKOPOCTb MOXET YBEJIMYUBATHCS WIIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPO/Ibl PEareHTOB B)
IpU YMEHBIIEHUN KOHIEHTpPALMU CKOPOCTh YBEJIMYUBAETCA I') CKOPOCTh HE 3aBUCHUT OT
KOHIEHTpaluu

6. Cornacuo npasuiy Baut-I'opda, npu yBennuenuu temneparypsl Ha Kaxjabie 10 rpagycos,
CKOPOCTb pEakllUu... a) yMeHblIaeTcs B 2-4 pa3a 0) yBenuuuBaeTcs B 2-4 pa3za B) yMEHbIIAeTCs
B 10 pa3 r) yBenuuuBaercs B 5 pa3

7. UTo Takoe SHEPTHs aKTHBAIlMU peakuuu? a) sHepreTHdyeckuil Oapbep peakuuu 0) mosjaHas
SHEPrusi 4acTHUIl B CHCTEME B) JIOMOJHUTEJIbHAs JHEPrusi, KOoTopas HeoOXoauma s
3¢ (HEeKTUBHOTO COYAAPEHUs] YACTHI] I') CyMMa MOTEHIMAJbHOW M KUHETHYECKON 3Hepruit

8. Kakue ¢dakTopbl BIUSIOT Ha CMEIIEHHE XMMHUYECKOTO pPaBHOBECHsA? a) TeMmmeparypa,

KaTajJu3aTop, OaBjieHue O) Temmeparypa, JaBieHHE, KOHIIEHTpalus B) JaBJEHHE,
KOHIEHTpalusl, KaTaJlu3aTop I') CTENeHb W3MEJIbYEeHHOCTH, JaBJleHHEe, TeMIepaTypa
. B y3nax xpucrainuueckoil pemeTku MeTaia HaXOASTCS... a) MOJOKUTEIbHO 3apsiKeHHbIE

Ne)
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10.

11.

12.

13.

14.

15.

16.

17.

[0¢]

10.

11.

12.

13.

14.
15.

HMOHBI METaljla, CBSI3aHHBIE C 3JIEKTPOHAMH 0) OTpHUIATENbHO 3apsHKEHHbIE MOHBI MeTajia,
CBSI3aHHBIE C 3JIEKTPOHAMHU B) BJEKTPOHBI, JBUKYIIHECS CBOOOIHO T') MOJOXKHUTEIbHO
3apsOKEHHbIE MOHBI METalljia, MEeXAY KOTOPBIMU JABHXKYTCSI CBOOOJHBIE AJIEKTPOHBI
["anpBaHUYECKUI DJIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM... &) TIOJI IEUCTBUEM DJIEKTPUUECKOTO
TOKa MNpOTEKaeT XMMHUUeckas peakmnus O) mojJ AEHCTBUEM DIEKTPHUUYECKOro TOKa
BbIpa0aThIBACTCS AJNEKTPUUECKasi IHEPTHUsS B) BO3MOKHO MPOTEKaHHE XUMHUYECKON peakuuu 0e3
y4acTus 3JIEKTPUUECKOTO TOKa ') B pe3yibTaTe MNPOTEKAHUsS XUMHUYECKOW peakuHuu
BbIpa0aThIBAETCS JIEKTPUUYECKHUI TOK

Kakue s7mexkTpoabl Mpu 2JIEKTPOJHU3€E SBISIOTCS MHEPTHBIMU? a) MeIHbIe 0) IIUHKOBHIC B)
rpauTOBBIC T') ATFOMUHUEBBIC

Kako#t u3 ciaydaeB HE OTHOCHTCS K DJICKTPOXMMHUYECKOW KOPPO3UM? a) U3JAENINEe U3 CTAIH
MOTPY>KEHO B PACTBOP CEPHOM KHUCIOTHI 0) U3/IeNINe U3 CTAJU OKUCIISIETCS] KUCIOPOIOM BO3yXa
B) MEIHBIM U KEJIe3HBII MPOBOJ KOHTAKTHUPYIOT B pacTBOpe cylibdaTa MeIu I') CTaJbHOE
U3JIeNIHe, MOKPHITOE CII0EM HUKENS, B PACTBOPE KUCIOTHI

OTHOIICHUE YKCIIa MOJICH pacTBOPEHHOTO BEIIeCTBa K 00beMy pacTBopa - 3To... a) HopmanbHast
KOHIIeHTpanus 0) MaccoBas 1075 B) MosnsipHas KOHIIEHTpanus ) MoJbHas 10J1s

Ecnu pH = 2, To peakmus cpeasl B pactBope... a) lllenounas 6) Kucnas B) HeiitpanpHas 1)
3aBucut ot nmpupoAsl BemectBa 15. CormacHo npasuiy ¢a3 ['mb0ca, unciao creneHe cBOOOIbI
onpenensierca kak: a) C=K-n+ ®6) C=K+tm-®B)K=c-O+nr)®=C-d-n

TBepable pacTBOPHI IEIATCS HA CIASAYIOLIUE TUIIBL: a) 3aMep3aHUsl, BHIYMTAHNUS, TOTJIOLICHHUS. 0)
3aMep3aHus, BBIYUTAHUS, BbILIIEJIaUYUBAaHUSA. B) BbIUMTAHUS, BHEJIPEHUS, PACTBOPEHHUS. T)
BbIUUTAHUS, BHEIPEHHUSI, 3aMEICHUSI.

[To mpaBwmTy phIyara MOKHO OINPEIEIUTh: a) COCTAaB KUJKOU (a3wl; 0) Maccy KUIKOU (a3, B)
Maccy TBepAoH (a3el; T) Bce OTBETHI BEPHBHI.

CmiaBbl OTHOCATCS K BEIIECTBAM, KOTOPbIE MOKHO Ha3BaTh.. a) SBTEKTUYECKUMH CMeECSIMU 0)
TBEPABIMU PaCTBOPAMHU B) T€TEPOr€HHBIMU CUCTEMAMHU T') HEOTHOPOJAHBIMU CUCTEMaMU

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. OCHOBHBIE TOHSATUS XUMHUH: aToM, MOJICKYJIa, UOH. KomnuectBo BCIICCTBA. MOJI?IpHaSI mMmacca.

Xumnueckue Gopmynsl. [IpaBuia 3anucu XuMHUUECKUX ypaBHEHHH.
OCHOBHBIE 3aKOHbI XMMHUHU: 3aKOH COXPAaHEHMS MAcChl BEIIECTBA, 3aKOH IIOCTOSHCTBA COCTaBa
BEIIIECTBA, 3aKOH 0OOBEMHBIX OTHOIICHUH

. 3akoH ABoranpo. Hopmanbuble ycioBusi. MonspHblii 00beM raza. YpaBHEHHE

MenneneeBaKianeiipona.

DKBHUBAJECHT. DKBUBAJICHTHAsI Macca MPOCTHIX U CIOXXHBIX BEHIECTB. 3aKOH SKBUBAJICHTOB.
DKBUBAJCHTHBIN 00bEM rasa.

Xumuueckasd TEpMOJAMHAMUKA. XUMUUYECKUE CHUCTEMBI U MX THIIbI. TepMOJAMHAMUUYECKHUE
napameTpbl. CraHaapTHbIE YyclOBUSA. TepMOOIMHAaMHUYECKOE paBHOBecue. THIBI
TEPMOAMHAMUYECKUX IPOLECCOB

[TepBrIif 3ak0oH TepMoauHAMUKH. PaboTa B XUMHYECKUX cucTeMaX. DHTanbnusd. V3mMeHeHue
SHTANBIINH B MPOIIECCE XUMUUECKOU peaknun. TermnoBoit ag¢hekT. Ik30 — U IHITOTSPMHUUECKHE
peakuuu.

Tepmoxumus. TepmoxumMudeckue ypaBHEHUS U UX ocoOeHHOocTH. CTaHmapTHAs SHTAIBIUS
0o0pa3oBaHUS BEIIECTBA.

. 3axon I'ecca. CnenctBue u3 3akoHa ['ecca. Pacuer temnoBoro addexra peakuuu.

Outponus. VI3MeHeHre 3HTPONNUM B MPOLECCE XUMHUUECKON peakuuu. VI3MeHeHue 3HTPONUU
IIPYM U3MEHEHUU TEMIIEPATYPbl, arPEraTHOIO COCTOSHHUS.

Camomnpou3BoJIbHBIE MPOLECCHL. 2 U 3 3aKOH TepMOAUHAMUKU. JHeprust [ m66ca. Hanpasnenue
IIPOTEKAHUsI XUMUYECKON PEAKLIUU.

Xumunueckass KuHeTuka. CKOpPOCTh XMMHYECKON peakUuu. DJIEMEHTAapHBIM aKT peakLUH.
@akTopsl, BIUAIOIINAE HA CKOPOCTh PEAKLIUH.

['oMoreHHbIe U reTeporeHHble peakuuu. OOpaTuMble U HeoOpaTUMBbIe peakiuu. BiausHue
arperaTHOroO COCTOSIHUS U CTEIIEHU UCIIEPCHOCTH Ha CKOPOCTh PEAKLIUU.

3aBUCUMOCTb CKOPOCTH pEaKkUUU OT KOHLIEHTpaluii peareHTOB. 3aKOH JEHCTBYIOIMUX Macc.
KoHcTaHTa CKOpOCTH peakluy.

OHeprus aktuBauuu peakuuu. Karanuzarop. Mexannusm JeiCTBUS KaTalu3aTopa.

3aBUCUMOCTb CKOPOCTH peakuuu oT temmeparypsl. IIpasuno Bant-I'odda. Temneparypublit
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16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.

34.
35.

koa(durment. YpaBHeHue AppeHuyca.

XuMmuueckoe paBHOBecue. PaBHOBeCHasi KOHIIEHTpanus BemecTB. KoHCTaHTa paBHOBECHS.
Cwmemenne xumudeckoro paBHosecus. [Ipunmun Jle-Ilarenbe.

DneKkTpoxumMudeckue mnpouecchl. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIUU. DJIEKTPOIbI.
DJIEKTPOAHBIE MPOLIECCHI. JIBOMHON 2JIEKTPUUYECKUH CIIOM.

ONEeKTPOAHBIM MNOTEeHIMaJll. PaBHOBECHBIN 3JEeKTpOAHBIA mnoTeHuHan. CraHaapTHBIN
BOJIOPOJHBIN 3ieKkTpoa. CTaHAapTHBIN AIEKTPOAHBIN noTeHuunan. Y paBHenue HepHcera. Psan
AIIEKTPOXUMHUYECKUX HAMPSHKEHUN METaIJIOB.

["anpBaHWMYECKUI 2JIEMEHT. Y CTPOMCTBO TAIbBAHMYECKOTO JIEMEHTA U MIPUHIIUI €r0 padoThHI.
Cxema rajibBaHM4ECKOro 3JIEMEHTA. DJICKTPOABMKYIIas cuia ['D.

DNEeKTPONH3. Y CTPOUCTBO MJIs AJEKTPOan3a. TUIIbI 3JIEKTPOAOB. DJIEKTPOJIU3 B pacIjiaBax.
DnekTposn3 B pacTBopax. 3akoHsl Dapanes. Beixoa no Toky.

Kopposus merannoB. Xumudeckas Koppo3usa. DakTopsl, BIUSIOMINE HA KOPPO3HUIO.
DNIEKTPOXUMHUUECKAst KOPPO3HUS U €€ MEXaHU3M.

MeTo/b1 3a1UThI OT KOPPO3HUH.

PactBop. PacTBopenHoe BemecTBo, pacTBoputenb. [Iporecc pacTBopeHus TBEpAOro Tejaa B
KuaKoM pactBopurene. Kpucramnuzauus. CXOACTBO U pa3inyusi pacCTBOPOB ¢ MEXaHUUYECKUMU
CMECSIMU M XUMUYECKUMH COEMHEHUSIMHU.

Konnenrtpamus. Pa30aBineHHbIN, KOHIEHTPUPOBAHHBIN, HACBHIIMIEHHBINH pacTBOp. CmocoObl
BBIPAYKECHHS KOHIIEHTPAIlMK PACTBOPOB. DKBUBAJICHT KHUCIOT, OCHOBAHUI, COJICH.
PactBopuMocTs. BnusiHue temmnepatypsl U Apyrux (GpakTopoB Ha pacTBOPUMOCTH BEIIECTB.
[lepenacelillieHHBIE PACTBOPHI.

DHepreTuka npouecca pactsopenud. ConbBaranus, ruaparanusa. Kpucramioruapatsl.
KonnuratuBHbie CBOKWCTBA PACTBOPOB AJIEKTPOIUTOB U HEAIEKTPOJIUTOB. OcMoc. OCMOTHYECKOE
naBieHue. [laBieHne HachIEHHOTO Mapa Haja pacTBopoM. M3MeHeHue TeMIiepaTypbl KUIIEHUS U
3aMep3aHus pacTBOpA.

DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI. DIEKTPOTUTUUECKAS] JUCCOLUAIUS KUCIOT, OCHOBAaHUM, COJICH.
N3oronnyeckuii koapdurment. CUibHbBIE U cl1adblie JeKTPOoUThl. CTEIEeHb TUCCOIUAIINN.
Koncranra nuccormaruu. 3akoH pazoasinennst OctBanbpaa. Kaxyiascs cTeneHb TUCCOIUAIIAHN.
DnexkTpoauTHueckas aucconuanus Boabl. MloHHOe mpousBeaeHue BoAbl. Peakuusi cpensl.
Bonopoanslii mokaszarens.

dazoBeie paBHOBecHs. Daza, reTeporeHHas U romoreHHas cucrema. [IpaBmno ¢a3 ['mu66ca.
Crenenb cB000bI, KOMITOHEHT. OTHOKOMIIOHEHTHBIE CUCTEMBI. /{luarpamMmma cOCTOSIHHSI BOJIBI.
JmarpamMmbl I1aBKOCTH JIBYXKOMIIOHEHTHBIX cucTeM. DBTeKTuKa. [IpaBuiio peruara.

TBepable pacTBOphL. THIIBI TBEPIBIX PACTBOPOB: 3aMEILIEHUS, BHEAPEHUS, BBIYUTAHHUS.

9.1.3. IIlpuMepHbBIii NepeYyeHb TeM JIsl COCTABJIEHHUS U Pa3padoTKu COOCTBEHHBIX 32/1a4 U

L=

Sl ol e

YHPa:KHEHU

Pemenne TUIIOBBIX 337a4 HA OCHOBE XMMUYECKUX 3aKOHOB M XUMUYECKUX PEaKLU

PeleHne TUIIOBBIX 3a/1a4 10 XUMUYECKOU TEPMOAVMHAMUKE

Pemenne THIIOBBIX 3aa4 10 XMMUUYECKON KHHETUKE U XUMUYECKOMY PaBHOBECHUIO

Pemenune TunoBeIX 3a7a4. I'anbBaHMYECKUI 3JIEMEHT. DJIEKTPOJIM3 B pacIulaBax U pacTBOpax.
Koppo3us metanios.

Pemenne TumoBsix 3amad. I'ereporennsie cuctemsbl. [IpaBuno ¢a3 I'mG6ca. Juarpammer
IUIABKOCTH JIByXKOMITOHEHTHBIX CUCTEM

Crioco0b! BeIpa)KeHHsI KOHIIEHTpAIUK pacTBOpoB. Perienne Tunossix 3anad. 3akoH Bantl odda,
3akoH Payns. CteneHb quccomuaiuu.

9.1.4. Tembl J1a00paTOPHBIX PadoT

Onpenenenne TemoBOro 3G (dHeKTa peakiuy HeUTpaTu3auu
CKOpOCTh XUMHUUYECKUX PEAKIMi. XUMUYECKOE PABHOBECHE
PacTtBOpBI, X CBOMCTBA, paCTBOPUMOCTB. [ [puroroBiienne pacTBOpoB
Onexrponus. Kopposus

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpenanoiaramplileii caMoCTOATEIbHOE MBIILICHHE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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