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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OK-5 ToToBHOCTH K CaMOpPa3BUTHIO, CaMOpEATH3allUHA, CaMOOOPa30BaHUIO, UCIIOJIb30BAHUIO TBOPYECKOTO
MoTeHLrata

OIIK-7 TOTOBHOCTh K WCHOJB30BAHUIO OCHOBHBIX (DHU3HKO-XUMHUYECKHX, MAaTEMaTHYCCKUX W HHBIX
€CTECTBEHHOHAYYHBIX TIOHATHI M METO/IOB MPH PEIICHUH MPOdeCCHOHATBHBIX 3a1a4

ITK-21 CrtocoOGHOCTh K y9acTHIO B TPOBEICHUH HAYYHBIX UCCIEIOBAHUI

IIK-22 T'OTOBHOCTh K Y4YaCTHIO BO BHEIPEHHU HOBBIX METOIOB M METOIMK, HANPABICHHBIX HA OXpaHy
3I0pPOBbs TpaXaaH

1.2 Bunpl u 3a1aun mpo¢eCcCUOHATBHOMN NeITETbHOCTH 110 JUCITUTUIHHE:

- MEIUIIMHCKAs

MpenynpexaeHe BO3HUKHOBEHHUs 3a00JIeBaHUN Cpeau HacelleHus IyTeM MpOBeIeHUs
MpOQUIAKTUUECKUX U TPOTUBOIMUIEMUYECKUX MEPOIIPUATHIH

mpoBeJieHre cOopa U MEIUKO-CTaTUCTUYECKOTO aHalIu3a MH(POPMALIUK O MOKA3aTeNIX 340POBbs
HACEJICHUS Pa3IMYHbIX BO3PACTHO-TIONIOBBIX IPYIII, XapaKTEPU3YIOLIUX COCTOSHUE UX 37J0OPOBBS

JUArHOCTHKA HEOTIIOXKHBIX COCTOSTHUI

JIMArHOCTHKA OEPEeMEHHOCTH

MIPOBEJICHUE HKCIEPTU3bl BPEMEHHOW HETPYAOCIMOCOOHOCTH W YydacTHe B HHBIX BHAAX
MEIULIMHCKOMN 3KCIIEPTU3BI

OKa3aHUe MEePBUYHON BpauyeOHON MeIMKO-CAHUTApPHOM MOMOIIM B aMOyJIaTOPHBIX YCIOBUSIX U
YCJIOBHSIX THEBHOTO CTAallMOHApa

ydacThe B OKa3aHUU CKOPON MEIUIMHCKOW MOMOIIM MPH COCTOSHUAX, TPEOYIOIIMX CPOUYHOTO
MEIUIMHCKOTO BMEIIATEIbCTBA

OKa3aHWE MEAMIIMHCKOW MOMOIIM IIPU YPE3BBIYAMHBIX CHUTyallUsiX, B TOM 4YHCIIE Y4YacCTHE B
MEIULMHCKOMN 3BaKyaruu

y4acTue B IPOBEACHUH MEAUIIMHCKON peabMInTaluy U CAaHaTOPHO-KYPOPTHOTO JICUEHUS
dbopMupoBaHUE Y HACEJICHHUS, MAIMCHTOB U YICHOB WX CEME MOTHBAIUU, HAMPABICHHON Ha
COXPaHEHHUE U YKPEIUICHHUE CBOETO 3/I0POBbsI U 3JI0POBBSI OKPYKAIOIIUX

MpoBeZieHHE MPOYUIAKTUICCKUX MEAUIMHCKIX OCMOTPOB, MUCHAHCEPHU3AINH, JUCIIAHCEPHOTO
HaAOIIOEHUS JeTeEN

JMArHOCTHUKA 3a00JICBAHMIA U TATOJIOTUYECKUX COCTOSIHUN y TeTei

OKa3aHHWE TIEPBUYHON BpauyeOHON MEIUKO-CAaHUTAPHOW TIOMOIIM JETIM B aMOylIaTOPHBIX
YCJIOBHSIX U YCIOBHSX THEBHOTO CTAallMOHApa

oOyuyeHue aered WU MX poauTeneil (3aKOHHBIX IMPEACTABUTENCH) OCHOBHBIM TUTHEHHUYECKUM
MEPOIPUITHIM 03/10pOBUTEIBHOTO Xapakrepa, CIOCOOCTBYIOLIUM npodumakTuke
BO3HUKHOBEHUS 3a00JI€BaHUI U YKPETICHUIO 37I0POBbS

- HAYYHO-UCCJICAOBATCIILCKAA

aHaJIN3 HAyYHOH JINTepaTyphl U OQUIIHAEHBIX CTATHCTUYECKUX 0030POB, y4acThe B MPOBEACHUN
CTaTUCTHYECKOTO aHAJIN3a U IMyOITMYHOE TIPEICTABICHUE TTOTyYEeHHBIX PE3YJIbTaTOB

y4acTHe B PEIICHWU OTACIHHBIX HAYYHO-HCCIICAOBATEIBCKIUX W HAyYHO-TIPHUKIAJHBIX 3a71a4 B
o0NIacTH 3paBOOXPAHEHUS] TO JAMArHOCTHKE, JICYCHUIO, MEIUIIMHCKOW peaOWIuTallid |
PO UITAKTHKE

- OpPraHu3alMOHHO-YIIPABJICHYCCKAA

MPUMEHEHHE OCHOBHBIX MPHUHIIMIIOB OPraHMU3allMd OKa3aHUs MEIULMHCKOW TOMOIIM B
MEAMIMHCKUX OPTaHU3aIMsIX U UX CTPYKTYPHBIX MOApPa3IeIeHUIX

BE/ICHUE MEIUIMHCKON TOKYMEHTAINU B METUIIMHCKUX OPTraHU3aIHsIX
co0moieHre OCHOBHBIX TpeOoBaHUN HH(DOPMAIIMOHHON 0€30IacHOCTH

CO3/1aHME B MEIUITMHCKUX OPTraHU3aIusAX OJaronpusATHBIX YCIOBHM JIJIsl TPeOBbIBaHMS IETCH U UX
ponuTesnei (3aKOHHBIX MIPEICTABUTENICH) U TPYIOBOM JESITEIPHOCTH METUIIMHCKOTO TIEPCOHAIa

OpraHu3aIys MPOBEACHUS METUITMHCKON SKCIIEPTU3BI Y IETEH U MOAPOCTKOB



- y4acTH€ B OpraHM3alMU OLICHKH KaueCTBA OKA3aHMS MEIULIMHCKON MOMOILIHU JIETAM

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y O0YYaroIMXCsl TOJKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) JnefcTBUS

OK-5 I'oTOBHOCTB K
CaMOPa3BHUTHIO,
camopeasu3aiu,
caMo00pa30BaHUIO,
WCTIOJIb30BaHHIO
TBOPYECKOTO IMOTEHITHATIA

3HaeT ¥ MOHUMAET:

OCHOBHBIC CpCACTBAa W MCTOAbI I10-3HAHMA, O6y'{€HI/I$I,
CaMOO6pa3OBaHI/I$I U CAMOKOHTPOJIA.

YMmeet (criocoOeH IPOAeMOHCTPHUPOBATH ):

HCII0JIB30BaTh TBOp‘{CCKI/Iﬁ OOTCH-IMAJI B IPOLECCC
HU3y4YCHHUA JUCHUII-JIAHBI

Bmaneer:

npuéMaMiy pa3BUTHUSI MAMSITH; HaBBIKAMH HCIIOJIb30BAHUS
HAaKOIUICHHOTO OIbITa U TBOPYECKOTO MOTCHLMANA IJIst
caMopean3auu

OIIK-7 T'oToBHOCTB K
HCIIOJIL30BAaHHUIO0 OCHOBHBIX
(PM3UKO-XUMUYECKHX,
MaTeMAaTHYECKUX U HHBIX
€CTECTBEHHOHAYYHBIX
MOHSITUN U METOJIOB MPHU
penieHun
npoecCHOHATBHBIX 3a71a4

3HACT ¥ MOHUMAET:

0COOEHHOCTH perynsun u caMope-TYJS I
(OYHKIIMOHANBHBIX CHUCTEM OpTaHW3Ma JeTed B HOpME U
MIPH MATOJIOTUYECKUX MPOIIeccax

YMmeer (criocoOeH IPOoaeMOHCTPHUPOBATH ):
WHTEPIIPETHPOBATh  PE3YJIbTaThl  HMHCTPYMEHTAILHOTO
oOcnenoBanus JaeTel, OOOCHOBBIBATH M IUIAHUPOBATh
00beM 1a00paTOPHBIX UCCIICIOBAHUH.

Bnaneer:
HEe0oOXomuMOun MEJIUIIMHCKOMN anra-parypou u

KOMITBIOTEPHBIMH MPO-TpaMMaMHu

-A/01.7 O6cnenoBanue
JeTel C LEIbI0
YCTaHOBJICHUS TUArHO3a

[1IK-21 CrocoOHOCTB K
YYacTHUIO B TIPOBEICHUU
HAayYHBIX UCCIICIOBAHUN

3HAeT ¥ MIOHUMACT:
OCHOBEI INTAHUPOBAHUA HAYYHOI'O OKCIICPUMEHTA

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):

IUIAHWPOBAaTh ¥ IPOBOIWTH HAy4YHBIE WCCIIEAOBaHUS,
WHTEPIIPETUPOBATH M aHAJM3UPOBATH UX PE3YIBTATHI

Bnageer:
OCHOBHBIMH TIpHEMaMH J1Ta0OpaTOp-HBIX HCCIICIOBAHIH,
HaBBIKAMH aHA-TTN3a HAYYHOU JIUTEPaTyphl

-A/01.7 O6cnenoBanue
JeTel C LEIbI0
YCTaHOBJICHUS THArHO3a

IIK-22 I'oToBHOCTE K
Y4acTHUIO BO BHEAPEHUU
HOBBIX METOJIOB U METOIMK,
HaIpaBJICHHBIX HAa OXpaHy
3[I0pPOBbsI TpaXkIaH

3HAeT ¥ IOHUMACT:

HOBBIE METONIbI M METOAWKH, HallpaB-JICHHBIE HA OXpaHy
3I0POBBSI I€TEeH

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):
TUIAHUPOBATH M MPOBOIUTH BHEPE-HUE HOBBIX METOJIOB U
METOJIHK.

Bnageer:
OCHOBHBIMH METOJaMH BHEIPCHHS HOBBIX METOIUK,
HaIlpaBJICHHBIX HAa OXPaHy 370POBBI.

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OK-5 ToroBHOCTL K

CaMOpa3BUTHUIO,

HCIIOJIB30BAHUIO TBOPUCCKOI'O IMOTCHIIMAIa

caMopeaim3alinm,

caM000pa30BaHMIO,




Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

11213416

—

Bbuonorus

2 |HOCTpaHHBIH S3BIK

+|+]+

T

T
3 |MHOCTpaHHBIN A3bIK +
(dakynpraTus)

4| Kypc MaHyaTbHBIX +
HaBBIKOB

9]

JIaTUHCKUA A3BIK + | +

6 | dunocodus +

OIIK-7  TOTOBHOCTP K  HCIOJIb30BAHMIO  OCHOBHBIX  (PU3MKO-XMMHYECKHUX,
MaTEMAaTU4YECKUX U HHBIX €CTECTBEHHOHAYYHBIX IOHATUH M METONOB IIPU PEILIECHUU
npodeccuoHaNbHBIX 3a/1a4

Ne HanmenoBanwme ®opma oOyueHus
n/m JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
4 1516|711

1 [AnaTomusa

2 |buonorus

++]|+
| +] o
_|_

3 |buooprannyeckas
XUMUS

4 |buoduznyeckue +
CBOICTBa
KU3HEACSITEIHHOCTH

5 |Broxumus + |+ | +

(o)}

I'uruena + | +

7 |T'uctonorus, + | +
3MOpHUoIIOTHS,
LIUTOJIOTHsI

8 [ImmyHonorus +

9 |Knuaunueckas +
[IaTOJIOTHYEeCKast
AHATOMMUA

10 [Kimuangeckas +
naTopu3noIoTHs

11|Jly4yeBast TuarHoCTHKa +
U Tepanus

12 (MenuunHckas +
AHTPOIOJIOTHS

13 |MenunuHckas +
uHpOpMaTHKa

14 [MenunuHCKas Gu3nKa +

15 |Mukpoouosorus, + | +
BUPYCOJIOTHUS

16 [OCHOBBI KIIMHHYECKOH +
OMOXUMHH

17 |IIaTomoruueckas + | +
aHaTOMHUS

18 |TTatodusuonorus + |+




19| Tonorpaduueckas + | +
aHaTOMMS U
oIrepaTHBHAS
XUPYPrust

20 |dusuka, MareMaTHuKa +

21 | dusnorepanus +

22 |OyHKIHMOHATBHAS +
IUATHOCTHKA

ITK-21 CriocoOGHOCTh K y4acTHIO B TPOBEICHUH HAYYHBIX UCCIIEIOBAHMI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIOINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

11231456711

1 |Bronorus + | +

2 |buodusnueckue +
CBOMCTBa
KHUIHEIESATEITHHOCTH

3 |buoxumus + |+ |+

4 (T'uctomorus, + | +
3AMOpHUoIIOTHS,
IIATOJIOTHS

5 |UmmyHoOnMorus +

6 |lHOCTpaHHBINA S3BIK + | +

7|WnoCcTpannblii 361k | + | + | + | +
(dakynpraTus)

8 |Kitmanueckas +
[1aTOJIOTHYECKast
aHATOMMUS

9 (Knuaunueckas +
(hapmakosorus

10 |MenunuHckas +
AHTPOTIONOTUS

11 |MenumuacKas +
nHopMaTuka

12 |MeaunuaCcKas huzuka +

13 [Muxkpobuosnorus, + | +
BUPYCOJIOTHSI

14|HopmansHas + | +
(husuonorus

15 [OCHOBBI KIHHHYECKOH +
OMOXUMHH

16 |IIaTomoruueckas + | +
aHaTOMHUS

17 |IIpakTuka mo + | +
MOy YEHHUIO
MIEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB, B
TOM YHCIIE
MIEPBUYHBIX YMEHUI U
HaBBIKOB
Hay4YHO-HCCIIeIOBaTEN
bCKOH IE€SATEIbHOCTU

18 |Dapmakoorust + | +




| 19|<DH3HKa, MaTeMaTHhKa | | + | | | | | | |

I1IK-22 T'0TOBHOCTH K y4acTHIO BO BHEAPEHUH HOBBIX METOJOB U METOIUK, HalpaBJICHE
OXpaHy 310pOBbs I'paXkaaH

Ne HanmenoBanwme ®opma oOydeHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
1 {213 ]|5|161[9(11]12

1 |brodusnyeckue +
CBOMCTBa
KHUIHEIESTEITHBHOCTH

2 (I'nctomorus, + | +
SMOPHOJIOTHS,
[IATOJIOTHS

3 |UmmyHOMOTHS +

4|Kypc MaHyanbHBIX +
HaBBIKOB

5 |JIydeBbie MeTOIBI +
BH3yaJIN3alAN
KITMHIYECKUX JaHHBIX

6 |Menuuunuckas +
nH(OopMaTHKa

7 (MenunuHcKas +
peadumuTaus

8 [MenunmacKas dpusznka +

9|ITpakTuka mo + | +
MOJTY4YEeHUIO
MIEPBUYHBIX
po(heCCHOHATTLHBIX
YMCHHI U HABBIKOB, B
TOM YHCIIe
MIEPBUYHBIX YMEHUH H
HABBIKOB
Hay4YHO-HCCIIe0BaT
€JbCKOM

10| CumynaunoHHbII +
LUK 110 IeAUaTpuu

11 |®u3mka, MaTeMaTHKa +

12 |®utorepanus u +
¢uTodapmMaKkonorus

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

JucuumuinHa «XUMUS» OTHOCUTCS K 0a30Boii yacTu y4yeOHoro miana OIl mo HampaBieHHUIO MOITOTOBKU
31.05.02 - Ileguarpus.

JucuumnnHa «XuMus» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCIHHUILUIHHEL: 4 3.€.
Oumnas: 4 3.e.

Ounas

Bun yueOHOM paboOTHI
Y p (Bcero 4yacoB)

Oo0mast Tpy10éMKOCTb JUCUMILIHHBI 144




KonrakTHast pabora 72
Jlexuuu (Jlexuum) 18
JlaGoparopnsie (J1ab. pab.) 18
[Tpaktuueckue (IIpakr. pab.) 36
CamocrositenbHas pabota (CP) 36
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu| . |KT
pab. |pab.
O|]O0|0O0]|O
1 cemectp

1 ONEeMEHTHI 3aIuTa
XUMUYECKOM J1a00paTOPHBIX
TEPMOAMHAMUKH, paboT; peuieHue
TEPMOJAUHAMUKH CUTYaIlMOHHBIX
pacTBOpPOB U 2 12| 4 5 3aja4
XUMUYECKON
KHUHETUKH.

XHUMHUECKOE
paBHOBeECHE.

2 CsoiicTBa pelieHue
pacTBOpOB CUTYallMOHHBIX
HU3KOMOJIEKYJISIPHBI 3ajay; 3amuTa
X BEILECTB. 1a00paTOPHBIX
IIporonutnueckue pabot; mucbMeHHas
paBHOBECHS U KOHTPOJIbHAS
IIPOLIECCHI. 214 (415 pabora c
Bydepunbie AIIEMEHTaMH
CHUCTEMBI. TECTHUPOHUS/KOHTPO
I'ereporennsie JIBHBIN Cpe3
paBHOBECHS B
pacTBopax
JIEKTPOJIUTOB.




ONeKTpoIHbIE
MPOLIECCHI, UX
MEIUKO-OHOI0THYEC
KO€ 3HAYCHHUE U
MIPUMECHECHHE B
MIPaKTUYECKON
MCOUIIMHE.
BBenenue B XuMuro
DJIEMCHTOB, HX
MIPUMEHEHUE U
MEIUKO-OHOI0THYEC
KO€ 3HAYCHMUE.
KomruiexcHblie
COCIMHCHHSL.
Hcnonp3oBanue
KOMILICKCOB
METAJIJIOB B
MCOUIIMHE.

pelieHue
CUTYyallTUOHHBIX
3ajaq

DOU3UKO-XUMUS
MOBEPXHOCTHBIX
SIBIICHUI B
(bYHKIMOHUPOBAaHUU
JKUBBIX CHCTEM.
DOU3UKO-XUMUS
JUCTIEPCHBIX CUCTEM
B
(bYHKIMOHUPOBAaHUU
JKUBBIX CHCTEM.

3aIuTa
1a00paTOPHBIX
pabort; pemenue
CHUTYaI[HOHHBIX
3aj1a4; TUCbMECHHAs
KOHTPOJIbHAS
pabora c
3IIEMEHTaMHU
TECTHUPOBAHUS/KOHT
POJIBHBIN CpE3

Knaccudukanus n 3arura
HOMEHKJIaTypa 1abopaToOpHBIX
OpraHUYeCKHUX pabor
COETUHEHUN.

Nzomepusi.

MexaHu3mel

peaxkuuii B

OpraHnyYeCcKOi

XUMHH.

buonornueckun

aKTUBHBIC MOJIU- U

reTepoyHKIIMOHAT

bHBIE BEILIECTBA

Crpoenue u 3ammTa
CBOICTBa J1a00paTOPHBIX
OMOTIOTMMEPOB. pabot; muchbMeHHas
Crpoenue u KOHTPOJIbHASA
CBOICTBa pabora ¢
aMUHOKHCIIOT U 3JIEeMEHTaMU
nenTuaoB. benku. TE€CTUPOBAHUS/KOHT

POJIBHBIN Cpe3

10



7 Crpoenue u 3amuTa
CBOMCTBa 1a00paTOPHBIX
OMOTONINMEPOB. pabor

212 (47
Crpoenue u
CBOKCTBA
YTJIEBOIOB.

8 Crpoenue u MUCbMEHHAs
CBONCTBA KOHTPOJIbHAS
OMOTIOTMMEPOB. pabora ¢
HyxneunoBeie >l o lals 3JIeMEHTaMU
KHCJIOTHI U UX TE€CTUPOBAHUS/KOHT
CTPYKTYpHbIE POJIBHBIN Cpe3
KOMITOHEHTBI.

JInnuae!.

Tema 1. DjieMeHTbl XUMHYECKOH TEPMOIMHAMMKH, TEPMOTAUHAMUKH PACTBOPOB M XUMHYECKOH KMHET
XuMu4yeckoe paBHOBeCHe.

Jlekuus.
BBonnas nekmus. [IpenMer m MeToabl XUMHUYECKOM TEpMOAMHAMHUKHU. B3amMOCBI3b MEXIy Mpoleccamu
oOMEHa BEIIECTB W DHEPTrUHM B OpraHM3Me. XUMHUYECKas TEPMOJMHAMHKA KaK TEO-pEeTHYEeCKas OCHOBa
OMOZHEPTEeTHKHU.
OcCHOBHBbIE MOHATUSA TEPMOAUMHAMUKU. VIHTEHCHUBHbBIE M HSKCTEHCHUBHBIC MapaMmeTpbl. OyHKIHS COCTOSHHUS.
BuyTtpennsst sHeprus. Pabora u Temnora - aBe GopMmbl Mepeaadyd dHEPrHH. THIBI TEPMOIUHAMUYECKUX
cucteM  (M30JIUPOBaHHBIE,  3aKPBITbIE,  OTKPBIThIC). TUNBI  TEPMOAMHAMUYECKHX  IPOLIECCOB
(m3oTepMuueckue, n300apHbIe, N30XOpHBIE). CTaHIAPTHOE COCTOSTHHE.
[lepBoe Hawamo TepMoguHAMHKK. OHTanbnusa. CTaHmapTHas OSHTANbIUsS O00pa30BaHUS BEIIECTBA,
CTaHJapTHasl »HTaJIbIUsl cropaHus BeulecTtBa. CraHjapTHas »HTaNbOUS peakiuu. 3akoH [ecca.
[IpuMeHeHue nepBoro Hauajaa TePMOJAMHAMUKY K OMOCHUCTEMAM.

Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Outponust. DHeprust [ m66ca. CrannaprHas sHeprusi [ m66ca oOpazoBaHus BEIIECTBA, CTaHAAPTHAS YHEPTHUS
I'n66ca 6uonornyeckoro okucieHus Bemectsa. CranmaprHas 3Heprust [ m66ca peaxiuu.

[Ipenmer 1 OCHOBHBIC MOHATUS XUMHUYECKOH KMHETHUKU. XMMHUUYECKasi KUHETHKA KaK OCHOBA JIJISl M3yUCHHS
CKOPOCTEH M MEXaHW3MOB OMOXMMHUYECKHX MporeccoB. CKOPOCTh PEAKIMU, CPEIHSS CKOPOCTh PEaKIH B
MHTEpBaJIe, UCTUHHAsA CKOpOCTh. Kiaccudukamuu peaxiuii, MPUMEHSIOIUECS B KHHETHKE: PEaKIHH,
TOMOTEHHBIE, T'€TePOreHHbIE M MHUKPOIe-TEepOTeHHbIC, PEaKIMU MHPOCTHIE U CIIOXKHBIC (IIapajuleibHbIE,
MOCIIeIOBaTeNIbHBIE, COMps-KeHHbIe, LenHble). Kunernueckue ypaBHeHus. [lopsmok peakiuu. Ilepuon
MOJyIIpeBpaIleHus. 3aBHCUMOCTh CKOPOCTHM PpEaKLUUMU OT KOHIEHTpauuu. KuHeTmueckue ypaBHEHHS
peaxIyii mepBoro, BTOPOro U KyJIEBOTO MOPSAAKOB. DKCIIEPUMEHTAIbHBIE METO/IbI ONPEACTICHNUS CKOPOCTH U
KOHCTaHTBI CKOPOCTH PEaKLUi.

3aBHCHMOCTb CKOPOCTH peakiuu OT Temneparypbl. [loHSATHE O TEOpUHM AaKTUBHBIX COYJAapEHHUU.
DHepreTUYecKuii NpoQuiIb peakiiy; SHepPrusl akTUBAIMK; ypaBHeHUue Appe-Huyca. Karanus. ['omoreHHbIi
U TETEpOTeHHBIN Karajau3. OHepreTMueckuid mnpomib KaTa-TUTH4YecKoil peakuuu. OcobeHHOCTH
KaTaJIMTHYECKONH aKTUBHOCTU (pepMeHTOB. XuMuueckoe paBHoBecue. OOpaTuMble M HEOOpaTHMBbIE II0
HalpaBJICHUIO pEaKkIuHu. TepMOAMHAMHYECKHUE YCIOBHS pPAaBHOBECHS B H30JIMPOBAaHHBIX M 3aKPBITHIX
cucremax. KoHcTaHTa XUMHUECKOTO paBHOBECHSI.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3aHATHE.
1 1. IlepBoe HaYaj 0 TepMOAUHAMMKH. JHTAJbNUA. CTAHAAPTHAN JHTAJbIINS 00pa30BaHUs
BeLeCTBA, CTAHIAPTHAS JHTAJIBIINSA CTOPAHUA BelllecTBa. 3akoH ecca.
2 2. IlpeaMeT U OCHOBHBbIE MOHSITUSI XUMHYECKOH KMHHETHUKU. XUMHYECKAsi KHHETHKA KaK
OCHOBA /ISl M3Y4YEHH S CKOPOCTeil 1 MEXaHM3MOB OMOXMMHUYeCKHX npoueccoB. CKOpoCcTh
peaKuuu, CPeAHAsI CKOPOCTh PeaKIUM B HHTEePBaJie, MICTHHHAs CKOPOCTh.
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3 3. Xumunyeckoe paBHoBecue. O0paTnMble M HeOOpaTHMBbIE N0 HATIPABJIEHHIO PeaKIUH.
TepmoguHamMu4yecKue ycJI0BHsI PABHOBECHS B M30JIMPOBAHHBIX U 3aKPBITHIX CHCTEMAaX.

4 4. TloHsiTHe 0 TeOPUH AKTUBHBIX COyIapeHUH. JHepPreTHYecKuii Npodub peakunu; SHeprus
aKTHBallM{; ypaBHeHHe AppeHnyca.

CHTyaunoHHbIe 328aUM:

1 1. Cxopocts peakniuu A+2B=AB2 npu kornenTpanuu A 0,2 mons/1 u B 0,4 mons/n paBua 0,08
MoJib/(J1:MuH). OmpenennTe KOHCTAHTy CKOPOCTH B3auMoJeHcTBUS A U B 1 ykaxurte e€ pa3sMepHOCTb.

2 2. IIpm 150°C Hekoropas peakuus 3akaHurBaercs 3a 16 muH. [I[puaumas temnepaTypHbIi
K03()(PUIIMEHT CKOPOCTU peaKkuu paBHBIM 2,5, pacCUUTaTh, YePE3 KaKoe BpeMs 3aKOHUUTCS ITa
peakuus, eciau npoBoauTs e€ rpu 80°C.

3 3. [Ilepuon nomypacnajga MHCEKTHIMA COCTaBIAET 6 MecsueB. HekoTopoe KonuuecTBo ero nomnaio B
BOJI0&M, rae ycranoBmiIack kKoHnenTpauus 0,000001 monb/n. 3a kakoe BpeMsi KOHIICHTpaIHs
MHCEKTULMAA oHu3uTCs 10 ypoBHs 0,00000025 momnb/n?

4 4. Jlnsa peaxiuu (600 K) Bocctanosnenus okcuaa cepol (V1) go okcuaa cepsl (IV) ¢ o6pazoBannem
KHCIIOpOAa H3MEHEHNE N300apHO- H30TEPMHUYECKOTO MoTeHIana paBHo 82,1 Jl/Monb. Paccunraiite
KOHCTaHTY PaBHOBECHS PEaKIIUH.

5 5. Omnpenenure 3HaAYEHUE FHTAIBIIUU PEAKLUUU THAPOIN3A MOUYEBUHBI —OHOTO U3 BAXKHEHIIINX
IIPOYKTOB JKU3HEAEATEIBHOCTU Oprann3ma — rpu 298 K.

6 6. Bo ckonapko pa3 yBEIMUMTCS CKOPOCTh peaklMy, IpoTeKkatouieit npu 298 K, eciau saneprus
axtuBaiuu (Ea) ymenbmmth Ha 4 k/[x/M0OB?

7 7. 1lpu Ne4eHHH OHKOJIOrHYeCKHX 3200/1eBaHUI B OIYX0JIb BBOASAT NMpPenapar, CoAep Kauii
paauonykaua upuauii -192. Paccunraiite, kakas 4acTh BBEJCHHOI0 PAAHOHYKIH/IA OCTAHETCS
B omyxo.iu 4epe3 10 cyTok.

JlaGoparTopHoe 3anusitue. BBoaHoe 3ansitue. [IlpaBusiia TexHuku 0€30MaCHOCTH MpH padoTe B
XuMH4eckoi Jadoparopun. Jlaboparopuas padora Ne 1 «Xumn4yeckoe paBHoBecue.
Ckopocmb Xumuueckou peakyuuy

IIpaBuia TexHMKH 0€30MACHOCTH NPH padoTe B XUMHUYECKOIl 1adopaTopuu.

[lepen HauasoM paboTHl HEOOXOAUMO BHUMATEIBHO U3YUYHMTh COAEP)KAHHUE ONBITa U YCBOUTH TEXHHUKY €rO
WCIIOJTHEHUS, @ HE YUTaTh X0 paObOThl BO BPEMs BBIIIOJHEHHS SKCIIEPUMEHTA.

Ha naGopaTropHbIX 3aHATHSAX MO XUMHH BCE OMbBITHI MPOBOJSATCS C MajbiM KOJIMYECTBOM PEaKTHUBOB, YTO
CHIDKAET PUCK BO3HUKHOBEHUS! HECUACTHBIX CIIy4aeB, HO MOJHOCThIO He HcKiItouaeT. [loaTroMy Heo6xoanumo
coOnofaTh MpaBWJia TEXHUKHU OE30MACHOCTH, a TakXKe 3HAaThb MEphl OKa3aHUs IEPBOM MOMOIIM MpU
HECYACTHBIX CITydasX.

IIpaBuiia TexHUKH 0€30MACHOCTH

1. 3anpeniaercs paboTark OMHOMY B JIa0OpPATOPUU, IPUCTYTIATh K PAO0OTE MOXKHO TOJIBKO C Pa3pelIeHUs
MpenoaBaTes.

2. B naboparopuu HEOOXOAMMO HAXOAUTHCS B 3aCTETHYTOM XJIOMYaTOOyMaKHOM Xajare v IIarnoyke.

3. Bo Bpemst 3aHsTHS B TaOOpaTOpUu HEJb3s OTBIEKAThCs OT paboThl M OTBiIEKaTh Apyrux. [loatomy
CIIeIyeT Ha BpeMs JIa0OpaTOpHOM pabOThI OTKITIOYATh COTOBBIC TEIC(HOHBI.

4. 3anpeniaercs NPUHUMATH IHILY U MUTH BOY B 1aOOpaTopuu.

5. Kareropuuecku 3amperiaercs mpoOoBaTh XMMHUYECKHE BellecTBa Ha BKyc. [Ipu ompenencHum 3amaxa
BEIIECTBA CJIEIYEeT OCTOPOXKHO, HE MOAHOCS COCYA OJHM3KO K JIUILY, JETKHM JIBI)KEHHEM HAIpPaBHUTh MaphI
WJIU Ta3 K HOCY, HE Jiesasi MOJIHBIN BIIOX.

6. Kaxxp1il 1OKEH 3HaTh, I7I€ HAXOAATCA CPECTBA MHAMBHIYaJIbHOW 3alIUThI, allT€UKa, CPEACTBA JJIsI
TYyIIEHUS T0OXkKapa.

7. Henb3st nomycKaTth 3arps3HEHHs] PEaKTUBOB; OTKPBIB CKIISIHKY, HY>)KHO CTaBUTh MPOOKY HUKHEH 4acThio
BBEPX. 3aKpbIBaTh COCYJ MOXHO TOJIBKO TOH ke MpoOKoi. M3nmuiex peakTuBa HEIb3sl CIMBaTh 00paTHO B
CKJISTHKY.

8. Henb3s mpoBOAUTH ONBITHI B 3arpsi3HEHHOM nocyae. [locyny cinenyeT MbITh cpasy Mocjae OKOHYaHUS
sKcniepuMeHTa. Takke o OKOHYaHUH PabOTHl HEOOXOAMMO OTKIFOYHTH BOJIY M MUTAHUE MCTIOIH3YEMbIX
ANIEKTPOTPUOOPOB, BEIMBITH PYKH C MBLIOM.

9. 3ampemaercs HarpeBaTh U CMEIIMBATh PEAKTUBBI BOJIIM3H JIUIIA.
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10. Ilpu nepeMenTnBaHNY PEAKTUBOB MPOOHUPKY JIEPKAT 3a BEPXHIOI YaCTh OOJBIINM, YKa3aTeIbHBIM U
CPEIHUM MaJIbLIAMH JIEBOM PYKH, a YKa3aTeJbHbIM MalbIEM IPABOU PYKH yAAPSIIOT CKOIB3SIIIUM
JBUYKEHUEM 10 €€ HIKHEH 4acTu.
[Ipu HarpeBaHuu TPOOHPKY 3aKPEIUISIIOT B JIepKaTelie, OTKPBITHIM KOHell MPOOUPKHU JT0JKEH ObITh
MOBEPHYT B CTOPOHY OT padoTtaromux Jtoae. [lepen tokanbHbIM HarpeBaHUEM MPOOHPKY PaBHOMEPHO
MPOTPEBAIOT MO BCEH JIMHE.
11. 3ampernieHo BbUIMBATh B PAKOBUHY OCTAaTKU KUCJIOT M II€JI0Yei, OTHEONACHBIX U B3PbIBOOMACHBIX, &
TaK)Ke CHJIBHO TIAaXHYIIUX BemlecTB. J{Jis CIMBa ATUX BEIIECTB B BRITSHKHOM KAy HAXOIATCS
CHeIHAlIbHBIE COCY/BI C COOTBETCTBYIOIIUMU dTHKETKaMu. Hemnb3s 3arps3HsATh pakoBUHY (QUIBTPaMH,
oOpbIBKaM# OymMaru, CIM4KaMu, CTEKISTHHBIM OOEM U T.II.
12. XpaHuTh U MepennBaTh KOHIIEHTPUPOBAHHBIE KUCIIOTHI U IIEJIOYH CIEAYET B BRITSHKHOM IIKady Ha
MOJ/I0HE.
13. Bcé€ CKIISIHKH, B KOTOPBIX XPAHSTCS BEMIECTBA, IOJDKHBI OBITh CHAOKEHBI ITHKETKAMH C
COOTBETCTBYIOILIMMH Ha3BAHUSMH.
14. Henb3st 3axuratb CIUPTOBKY OT APYIOM CIIMPTOBKHU.
15. MHorue opraHu4ecKue COSAMHEHNS BBI3bIBAIOT Pa3ApaKeHNE U 0XKOTH KOXKH U CIIM3UCTBIX 000JI0UEK.
HeoOxomumo cienuts, 4ToOBI B Ipoliecce paboThl OHU He Tonagany Ha Koxy. JKUIKOCTh U3 cocyaa
O0TOMPAIOT MUNETKOMN C MOMOIIBIO TPYIIIH.
IIpaBuia npoTHBONOKAPHOH 0€30ACHOCTH

16. PaGoTsl ¢ erkoBocruiameHsitomumMucs sxkuakoctsimu (JIBXX) crienyer mpoBoauTh momasnslie ot
OTKPBITOTO INIAMEHH U BKIFOYEHHBIX 3JIEKTPOIUIMTOK.
17. Y6parb Bce roproure BeliecTBa OT MECTa BO3TOPAHHUs, OTKIIOUUTH 3JEKTPONPUOOPHI U MTPEKPATUTH
aKTUBHBIN JOCTYI BO3/1yXa B J1a00paToOpHIo.
18. IlmaMsi TymIMTh MECKOM, MPOTHUBOIMOXAPHBIM OEAJIOM, OTHETYIIUTENeM. Eciii TopuT opraHuyeckoe
BEILIECTBO, TYIIEHUE BOAOW MOXKET MMPUBECTH K PACIIMPEHUIO OYara mnoxapa.
19. Tlpu BO3rOopaHuyu OACKIBI HEB3s JIeNaTh Pe3KUX ABMKCHUN U OeKaTh — 3TO ycuiauBaeT ropenue. Ecimu
3TO BO3MOXKHO, CIIEAyeT COPOCUTH TOPAIIYIO OJEXKIYy M MOracuTh Ha TMOIY, €CIM HET, TO Hajl0 IUIOTHO
HAaKpBITh 3arOPEBIIYIOCS TKaHb IPOTUBONOKAPHBIM OZCSIIOM.
20. Ilpu BO3HMKHOBEHHMM TIO)Kapa HEOOXOJMMO BBI3BaTh CIIy)kOy cmaceHuss mo Homepy «O0l» co
cTanroHapHoro tenedona uin «112» ¢ MmobunbHOrO TenedoHa.

Mepbl 0ka3aHus NEePBOM MOMOIIM PH HECHACTHBIX CIAyYasX
21. Ilpu mope3ax CTEKJIOM HY>KHO YJIAJIUTh OCKOJIKU U3 PAHKU U, YOeTUBILINCH, YTO CTEKJIa TaM HET, CMa3aTh
ITOBEPXHOCTh BOKPYT MOPAKEHHOTO MECTA HOJIOM U NE€PEBA3aTh.
23. IIpu oxorax KUCIOTaMH HEOOXOUMO TPOMBITH MIOPAKEHHOE MECTO OOJIBIITUM KOJIMYECTBOM ITPOTOYHOM
BOJIbI, a 3aTeM 3%-HBIM PaCTBOPOM T'MJIpOKapOOHaTa HAaTPHsl, U CHOBA BOJIOM.
24. I1pu oxorax ImeaodyaMy HYy>KHO TTPOMBITh O4ar MopakeHHs IPOTOYHOM BOJOM, a 3aTeM pa30aBiIeHHBIM
pacTBOPOM OOPHOM WIJIM YKCYCHOM KHUCJIOTHI.
25. Ilpu oxorax (heHooM ouar nopaxkeHus ciegayer oopadorars 70 %-HbIM 3TUIIOBBIM CITUPTOM, a 3aTEM
IJIMLIEPUHOM JI0 MCUE3HOBEHHUS OelbIX NsATeH Ha koxe. [Ipu oTpaBnenun napamu ¢peHosa KaTeropudecku
3anpenaeTcs MUTh MOJIOKO.
26. [Ipu oxxorax OpPOMOM €ro HYXHO CMBITh 96%-HBIM CHUPTOM WM pa30aBICHHBIM PACTBOPOM MIEIOYH,
nocie 4ero oOpaTuTbesi K Bpady. Ilpu oTpaBieHunu mapamu Opoma HEOOXOAMMO HECKOJIBKO pa3 IIyOOKO
BJIOXHYTh Mapbl ITUJIOBOTO CIUPTA, & 3aT€M BBIIIUTH MOJIOKA.
27. Ilpu momafaHuy Ha KOXY €IKMX OpPraHWYeCKUX BEUIECTB, HE PACTBOPUMBIX B BOJE, UX HEOOXOIUMO
CMBITh OOJIBIIUM KOJIMYECTBOM IMOAXOASIIEr0 PaCTBOPUTEISL.
28. [Tocne okazaHus MepBOi MOMOIITY TOCTPAAABIINKA TOJDKEH OBITH HAIIPaBJICH B MEAMYHKT.

Jlabopamopnas pavoma Ne 1 «Xumuueckoe pagnosecue.
CKopocmb Xumuueckoil peakyuuy
Llens paGotsl: U3yunTh (hakTOphI, BIUSIOMNE HA CMEIICHHE XUMHYECKOTO PAaBHOBECHS.

W3yunTh BIIMSIHUE KOHLIEHTPALUHU PEArupyIOLIMX BELIECTB M IMPUCYTCTBUS KaTajlu3aTOPOB Ha CKOPOCTH
XUMHYECKON peakIvu.
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Ilpuooper u nocyoa: wmamue ¢ npodoupkamu; xumuueckue cmakanvl emkocmoto 200 ma u 25 mn;
cmynka; nunemka; winamens. Cekynoomep; mepmomemp na 100 °C; wmamue ¢ npooupkamu;
npooupku emxocmuvto 50 ma ¢ Homepamu (3 wim.); MepHbLL YUAUHOP O1A 6006l HA 25 Mi; mepHble
UUIAUHOPBL eMKocmblo 25 mi; xumuueckue cmaxanovt emkocmoio 200 ma (2 wum.) u 25 ma (1 wm.);
nunemka; winamesnsy; 1y4YuHa.

Peaxkmuegoi: xnopuo xkanua KCIl; xnopuo scenesa (I11) FeCl3 (0,001 n u 25 %-nwtit); pooanuod xanus
KSCN (0,001 1 u 25 %-nouir), cepuaa kucnoma H2S04 (2 n u 1:200); muocynvgham nampua Na2S203
(1 nul:200); nepexuce 6ooopooa (3 %); okcuo mapzanua (IV).

Xoxa pa6oTsl
1. Cmewenue xumuueckozo pagHogecus npu UIMeHEeHUU KOHYEHMPAayuil peazupyroujux 6euiecme.

B crakane cmemmBaror mo 10 ma 0,001 v pactBopoB xiopuna sxene3a (III) FeCl3 u pomanmma xamus
KSCN. 3anummire ypaBHeHHE 3TOM 00paTUMON peaklMu U BbIpa)KEHUE KOHCTAHTHI PAaBHOBECHS.

[Tonmy4yeHHBI pacTBOp pa3iMBalOT MOPOBHY B UeThipe MNpoOupku. B mepByro mpoOupKy H00aBHUTH
KOHIIEHTPUPOBAHHOTO pacTBopa xjopunaa >xeneza (III), Bo BTOpyr - KOHLIEHTPHUPOBAHHOTO pPacTBOpa
pOAaHuAa Kayus, B TPEThIO - KPUCTAJUIMYECKOTO XJIOPHJA KajHsl, a YETBEPTYIO MPOOUPKY OCTaBUTH IS
cpaBHeHHsI. CpaBHUTH IIBET XUAKOCTEH B mpoOupkax. [1o M3MEHEHUIO0 WHTEHCUBHOCTHU OKPACKH CIENaTh
BBIBOJ O CMelleHun paBHOBecus. OObBSACHUTH HM3MEHEHHE OKpPAacCKHM pacTBOpa Ha OCHOBAHMU 3aKOHA
neiictBust Mmacc. CMECTUTCS JIM paBHOBECHE NPU pa30aBIEHUH MTOTYyYSHHbBIX PacTBOPOB?

2. 3aBHCHMOCTb CKOPOCTH PeaKIHH OT KOHIEHTPALMH Pearupylomux BemecTs.

a) K 1 u pactBopy tnocynb¢ara Harpust Na2S203 npunuBaioT 2 H pacTBop cepHoil kucioTsl H2SO4.
HabGmronaercs moMyTHEHHE pacTBOPa, KOTOPOE BBI3BAHO B3aMMOJICHCTBHEM THOCYNIb(aTa HATPHUS U CEPHOM
KHCJIOTHI C BBIJIEJICHUEM CBOOOIHON CEPHI:

Na2S5203 + H2S04 = Na2S04 + SO2 + H20 + S.

Bpewmsi, koTopoe MpOXOAUT OT Hayajla peakUud OO0 3aMETHOTO IMOMYTHEHHUS pPacTBOPA, XapaKTEpU3yeT
CKOPOCTb pEaKLUu.

6) B Tpu Oonbiine HyMepoBaHHbIE NMPOOMPKM HanuBaioT pazbaneHHbIl (1:200) pactBop THOCYNb(]aTa
Hatpus Na2S203: B nepByto - 5 Mi, Bo Bropyto - 10 mi, B Tperbto - 15 M. K conepkumomy nepBoii
npobupku n106aButh 10 Mi1 BOombl, a BTOpOi - 5 mul Boxmel. B Tpu npyrue mpoOUpKH HAIUTh MO 5 M
pa3basnennoit (1:200) cepnoil kucnotel. B kaxayio mpobupky ¢ pactBopoM Na2S203 npuiuTh npH
MMOMEIITUBAHUY 110 5 MJI mpurotoBieHHoit H2SO4 u onpenenuts BpeMsi ¢ MOMEHTa 100aBIEHUS KUCIOTHI J0
MIOMYTHEHHSI pacTBOpa B KaXKJ0i MpoOupKe. 3anucarh pe3ynbTaThl:

Ne mpobupku

V(Na25203),
MJI

V(H20),

MII

V(H2S04),
MJI

OO6mmit  0ObeM pacTBOpa, M

VYcnoBHAsE KOHIIEH-Tpanus
Na2S203

Bpemsa mnporexkaHus peakuuu 10 MOSIBICHUS
MyTH, T
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CKOpOCTh peakIuu B yCIOBHBIX equHunax, V. = (1/1)

10
15

10

20
20
20

1C
2C
3C

Pesynbrarel n1300pa3uTh rpaduyecku, OTI0KUB HA OCH abCcIUCC YCIOBHBIE KOHIIeHTpanuu Na2S203 | a Ha
OCH OpAHMHAT - CKOpoCTh peakiuu V = 1/1. ChenaTh BBIBOA O 3aBUCHUMOCTH CKOPOCTH PEAaKIHH OT
KOHLIEHTpAIMM PEarupyomux BEeIEeCTB.

3. 3aBHCHUMOCTDH CKOPOCTH pPeaKIUui OT TeMIlepaTyphbl.

Hns ombitTa B3Th pazbasneHHblie (1:200) pactBopsr Na2S203 u H2SO4. Hamute B Tpu Oosbline
HyMepoBaHHbIe npoOupku 1no 10 mu pactBopa Na2S203, B apyrue Tpu - mo 10 mMa pacTBopa cepHOM
KHUCJIOTBI M Pa3leIuTh X Ha TPU Hapsl: 1o mpodupke ¢ pactBopoM Na2S203 u H2SO4 B xaxaoi mape.
OTMeTuTh TEMIeparypy BO3AyXa B JIaDOpPAaTOpPHM, CIUTh BMECTE pPACTBOPHI MEPBBIX IBYX HPOOUPOK,
BCTPAXHYTh M OTPENIEIUTh BPEMsi C MOMEHTA J100aBJICHUS KUCIIOTHI 1O TIOMYTHEHHS pacTBOpa.

JlBe apyrue npoOUpKH MOMECTUTh B XUMHUECKUN CTAaKaH C BOAOIM M HarpeTh BOLY A0 Temmeparypsl Ha 10
°C BbILIE KOMHATHOM. 3a TEMIIEpaTypoil CIEAUTh IO TEPMOMETPY, OIMYLIEHHOMY B Boay. CIIUTh COAEPKUMOE
POOUPOK, BCTPAXHYTh M OTMETUTH BPEMsI OT CJIMBA JI0 MOSBICHUSI MYTHU. [IOBTOPUTH OMBIT C OCTABIIMMUCS
IBYMsI IPOOMPKAMH, HarpeB MX B TOM K€ CTakaHe ¢ BOJoW 10 Temreparypsl Ha 20 °C Bbllle KOMHATHOM.
3anucarh pe3yJabTarhl:

Ne
npoOUpKHU
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V(Na2S203), mn
V(H2S04), mn
Temneparypa, °C

BpeMH [0 TIOABJICHHUA MYTH,
T

CKOpOCTh peakIiK B YCIOBHBIX €IUHULIAX,
V=(1h)

10
10
10

10
10
10

°C
°C+10°
°C +20°

[TocTpouTs Tpaduk 3aBUCUMOCTH CKOPOCTH PEAKIMU OT TEMIIeparyp: Ha OCH aOCICC HAaHECTH 3HAYEHUS
TEMIIepaTyphl B OIBITAX, HA OCHU OPIAMHAT - BEJIMYUHBI CKOPOCTH peakiuu V = 1/1.

4. KataanTnueckoe aeiicteue okcuaa mapraunma (IV).

Hanuts B npoOupky 3 mi 3 % - HOro pactBopa MepeKUcH BOAOPOAA U BBECTH Ty/Aa HAa KOHYHMKE LITATENs
HECKOJIbKO KpynuHOK MnO2. C moMOIIbI0 TIICIOIICH JTyYHHBI YOSIUTHCS B BBIJCICHUH KUCIOPO/IA.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1 1. Bbly4uTh KOHCIEKTHI JICKIIUI MO TEME.

2 2. ITloaroroBuThCs K T1aOOpaTOpHO paboTe. 3amoNHUTh 1a00paTOPHBIN Ky pHA: OMHCATh X0/
BBINOJTHEHHS PaOOThI, ypaBHEHHUs peakuuii. OTBETHTh MUCHbMEHHO Ha KOHTPOJIbHBIE BONpockl. [locne
BBINOJTHEHHS J1a00paTOpHON pabOTHl BHECTH B JIaOOPAaTOPHBIH JKypHal HAaOMIOACHUS 1 BHIBOABI 110
IPOBEICHHBIM OIBITAM.

3 3. H3yuuth Marepuaibl TEMBI.

4 4. OTBETUTH HA BOMPOCHI ISl CAMOCTOATEIHHON MOITOTOBKU:
1. Yro Ha3bIBaeTCS TEPMOAMHAMUYECKON CUCTEMOIT?
2. Kakue napaMmeTpsl XapaKTepHU3ylOoT COCTOSSHUE CUCTEMBbI?
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3. cxons n3 00beAMHEHHOTO BBIPAXKEHUS TS IEPBOTO U BTOPOT'O 3aKOHOB TEPMOANHAMHKH, OTIPE/ICITUTE
YCIIOBHSI, IPU KOTOPBIX HalpaBlieHHE Mpoliecca OyeT OnpenensaThess K3MEHEHUEM SHTPOIMUHOTO (hakTopa.
4. B uéM 3aKkiouaroTcsi 0COOCHHOCTH (pepMEHTAaTUBHOTO KaTanu3a?
5. Ilpu BHYTPUBEHHOM CTPYWHOM BBEJICHUH THAPOXJIOPUAA TPEAHU30JI0HA UCTIOIB3YETCA N30TOHHMYECKHI
(0,9%-npr1i1) pacTBOp XJ0puaa HaTpus. CKOIBKO TUCTHIIMPOBAHHON BOJIBI U XJIOpUA HATPHS HAJIO B3ATh,
9TOOBI MOyunTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).
6. [TopaxeHHBII y4acTOK IIPH OXKOTaX IIeIouaMu 00padaThIBalOT MOCIIe TPOMBIBaHUS BOIOH 1%-HbIM
pPacTBOPOM YKCYCHOM KHMCJIOTBI. PaccunTaite MacCy TaKOro pacTBOpa, €CIU Macca YKCYCHOU KHMCIIOTBI B HEM
paBHa 0,4 . PaccunTaiite MOJSIPHOCTD U MOJISUIBHOCTB 3TOTO pacTBopa. [1oTHOCTE pacTBOpa MPUHSATH
paBHOi 1.
7. B 3aMkHyTOM cocyne nporekaeT peakiusi AB (r) = A (1) + B (r). Koncranra paBHOBecHs peakiiuy paBHa
0,04, a paBHOBecHas KOHIIeHTpanus BemecTBa B cocrasnser 0,02 monb/n. Halitn HauanpHYIO
KOHLIeHTpaluio BemecTBa AB. Ckonbko nporneHToB BemecTBa AB paznoxuiocs?
8. Beruucnure snepruto [ m66ca TeruioBoit aeHarypamuu tpuricuaa npu 50 0C, ecinu ipu 250C AHopeak =
283 x/I»x/Monb, a ASo06p, 298 = 288 JIx/(Monb-K). Caurarb, 4T0 M3MEHEHUE YSHTAIBITNHN ¥ SHTPOITUU HE
3aBHUCST OT TEMIIEPATyphl B JaHHOM JHaIla30He.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISAPHBIX BemecTB. [IpoToiuTHyecKkue paBHOBeCHS U
npoueccol. bygepnsie cucremsl. I'eTeporeHHbIe paBHOBECHsSI B PaCTBOPAX 3J1€KTPOJIHTOB.
Jlexknus.
Jlekuusa-Busyanuzanus. Poiap BOAbI M pacTBOPOB B JKU3HEAEATEIbHOCTU. DHU3UKO-XMMHUUYECKHE CBOMCTBA
BOJIbI, OOYCTIOBITUBAIONINE €€ YHUKAIbHYI POJb KaK E€IUHCTBEHHOTO OMOpacTBOpUTENs. ABTOMPOTOIHU3
Bonbl. KoHcTanTa aBrompoTonm3a BoAbl. KomwraTBHBIE CBOWCTBA pa30aBIEHHBIX pPACTBOPOB HE
ANEKTPOIUTOB. 3akoH Payns W clneAcTBUSL M3 HEro: MOHWKEHUE TEeMIEepaTypbl 3aMep3aHus pacTBOpa,
MOBBIIIEHUE TEMITEPaTyphl KUTICHHSI pacTBopa, ocMoc. OcMoTHYecKoe naBieHue: 3akoH Bant-T'odda.
TepmoanHamuka pactBopoB. ['maponus coneil. DIEKTPOIPOBOIHOCTh PACTBOPOB JIEKTPOIMTOB U TKaHEH
opranusma. KomiuraTuBHbIE CBOMCTBAa PAaCTBOPOB AJIEKTPOJIMTOB M HEAJIEKTPOIMUTOB. DJIEMEHTHl TEOPUHU
PacTBOPOB CHIIBHBIX EKTPOIHUTOB Jlebasi- XroKkens.
OCMOTSIBHOCTD U OCMOJISIPHOCTH OMOJIOTUYECKUX JKUIKOCTEN U nepdy3noHHBIX pacTBOpoB. Ponb ocmoca
B OMOJIOTMYECKUX CUCTEMaX.
[Tporomurrueckue peakuun. Monuzamnms cnadbiXx KHCIOT U OCHOBaHWU. KoHCTaHTa KUCIOTHOCTH U
OCHOBHOCTH. CBf3b M€Ky KOHCTAHTOW KHUCIOTHOCTH M KOHCTAHTOM OC-HOBHOCTH B CONPSKEHHOU
MpoToIuTHYEecKOM  mape. KoHKypeHuuss 3a HPOTOH: HW30JIMPOBAHHOE W COBMEIIEHHOE
MPOTOJIMTUYECKUE paBHOBecHs. [uapomu3 coseir. CTeneHb MW KOHCTAHTAa THUIAPOU3a. AMQOIUTEHL.
Mexann3m nerictBusi OydepHbix cucteM. 3oHa OydepHoro nerictBus u Oydepnas emrocts. Pacuer pH
MPOTOJIUTUYECKUX cucTeM. bydepHbie crucTemMbl KpoBU: THAPOKapOo-HaTHAs, (hocdaTHast, TeMOTIIOOMHOBAS,
nporenHoBas. lIoHATHE O KHCIOTHO-OCHOBHOM CO-CTOSHMM oOpraHusMa. lIpuMmeHeHue peakuuu
HeHTpanu3aluuu B (papMakoTepanuu: JeKapcT-BeHHbIE CPEJCTBA C KUCIOTHBIMU U OCHOBHBIMH CBOICTBaMH
(rumpoxapOOHAT HATPHsI, OKCU M TIEPOKCH]] MarHusi, TPUCAMHH H JIp.).
I'eTreporenHslie peakiuy B pacTBOpax 31eKTposnToB. KoHcTanTa pacTBopruMOCTH. KOHKYpeHIMS 32 KaTUOH
WM aHUOH: W30JINPOBAHHOE M COBMEIEHHOE IETEPOreHHBIC PaB-HOBECHS B PAacTBOpax 3JIEKTPOJUTOB.
OOmiasi KOHCTaHTa COBMEILEHHOTO TeTepPOTeHHOIO0 paBHOBECHS. YCJIOBHS O00pa30BaHUS U PACTBOPEHMUS
OCaJIKOB.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3aHATHE.
1. OCHOBHBIE TTOJIOKEHHSI COBPEMEHHON (DU3UKO-XUMUYECKON TEOPUH PACTBOPOB
2. OcHOBHBIE CIOCOOBI BBIPAKEHUS KOHIICHTPALIUU PACTBOPOB.
3. Ponb ocMoca B )KMBBIX CUCTEMAX.
4. OCHOBHBIE NIOJIOKEHUS TEOPUU TEKTPOIUTHUECKOM.

CuTyanvoHHbIEe 32/1a4M:



1. Tlpu HecaxapHOoM JuabeTe BBIACIAIOTCS OYCHHb OONBIIME KOIWYECTBA pPa30aBICHHOW MO4YH,
OCMOJISIPHOCTH KOTOPOW MOkeT cHIKaThes 10 0,06 ocMonb/i1. Beraucnure 0CMOTUYECKOE AaBIICHUE TAKOM
mouu nipu 310 K.

2. K 0,IM pactBopy rumapoxcuaa Hatpus oobemoM 10 M nmpubaBuiau 10 mur 0,1 M pacTtBopa MypaBbUHON
KuCJIOThI. O0aaeT a1 MoJdy4YeHHBIN pacTBop OydepHbiM aericTBreM? OTBET NOATBEPAUTE pacueTaMHu.

3. Hammucartp ypaBuenue ruaposmsa coneit: K2CO3, NiC12, AI2(CO3)3, NaCl.

4. OnuumuTe MOBeAEHUE aueratHoro u (ocdarHoro OypepHBIX pPacTBOPOB MPU BBEIACHUU CHIIBHOU
KHCJIOTBHI.

5. Onpenenuts pH Oydeproro pactsopa, cogepxarero 0,1 mons/m1 HCOOH u 0,11 mons/mn HCOONa?

6. K 0,2 M pactBopy runpokcuaa kamust oobémom 10 vt mpubasmmm 0,1 M pacTBOp MypaBbHHON KHUCIOTHI
o0séMom 20 M. OO6namaer M TMOMy4YeHHBIH pacTBOp OydepHbM nelictBuemM? OTBET TMOATBEPIUTE
pacueTom.

BrimonHeHue u 3amuTa 1abopaTropHOi pabOTHI.
JlaGopaTtopHnasi pabora Ne2. IIpuroroBiieHne pacTBopa 3aJaHHOM KOHICHTPAILIUH.

Heab pa6oThbi: HAYYUTHCSA FOTOBUTH PACTBOPBI 32JAHHOI KOHIIEHTPALIMH.
PeaktuBbi: 1 M pacteop CH3COOH; 0,1 M pactBop NaOH; nucTiisimpoBaHHAasi BOAa; pacTBOpP
¢enoadranenna.

OoOopynoBanue: 0HpeTKa; BOPOHKA; MUINETKA HA S5 Mui; muneTka Ha 10 mJui; rpymia; mepHasi KoJ10a Ha
50 mur; 2 crakaHa; 3 KOJIOBI AJI1 TATPOBAHMS ; IHUJIMH/P.

Otuer 0 padore
Omnpit 1. IIpuroroBieHne pacTBoOpa YKCYCHOM KUCJIOTHI 32JaHHOH KOHIIEHTPAIUH.
Paccuutats 00bemM 1 M pacTBOpa yKCyCHOM KHCIJIOTBI, HEOOXOMUMBIN i TIpurotoBiaeHus 50 M1 pacTBopa
3aJaHHON KOHIEHTPALINH.

OTMepuTh TUNETKOW 00bEMOM 5 MII paccuMTaHHBIH 00beM 1M pacTBOpa KHCIIOTHI, NEPEHECTH €ro B
MEpHYIO KoJIOy U JoBeCTH 00bEeM 10 METKH AUCTUUIMPOBAHHOM BOAOW. PacTBOp mepemeriars ¥ BHUIMTH B
CTakaH.

[Tunerkoii U3 crakaHa orOuparoT 10 MJI IPUTOTOBIEHHOTO pPACTBOpa M TEPEHOCAT €ro B KOOy s
tutpoBanus. JloGapnsator 2-3 kamum (enondranenHa. Takum o0pa3oM 3amoiHSAIOT TpPU KOJOBI LIS
TUTPOBAHUS.

bropertky 3anonsstor 0,1 M pacTBOpoM ruJipoKCujia HaTpuUsl.
3amoIHEHHOCTD 6IOp€TKI/I U MUIICTKU OMPECACIIAIOT IO HUKHEMY MCHUCKY.

B konly ¢ NpUroTOBIEHHBIM PACTBOPOM KHCJIOTHI M HMHIMKATOpa MO KarjsiM JOOaBISIOT IIEI04Yb M3
OIOpETKH, 70 MOSBIECHUS PO30BOM OKpPACKU pacTBOpA.

OTTUTPOBBIBAIOT PACTBOPHI KUCIOTHI (PacTBOP CUUTAETCS OTTUTPOBAHHBIM, €CJIH MPHU A00aBiIeHnH | Karau
IeJIOYM OKpacka pacTBOpa HE UCUE3aeT B TeUeHUE | MUHYTHI).

JlaHHBIC TUTPOBAHUS 3aHECTH B TAOJIHILY
OO0BbEeM KUCIIOTHI, B3ATHIN 1T TUTPOBAHUS, MIT

OO0beM 1IET0YN, HOIIEIINNA
Ha TI/ITpOBaHI/Ie, MJI

Cpennuii 00beM IMIEN0YH, TOMIEAIITUI
Ha TUTPOBAHKE, MJI

Konuentpanus
KHCJIOTBI, MOJIb/JI
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KonuenTparnus
IIEJIOYH, MOJIB/JI

10

0,1
10
10

[To 3akoHy SKBUBAJICHTOB PACCUYUTATh KOHIICHTPAIMIO IMOJYYCHHOW KHCIOTBI M PE3yJbTaThl 3aHECTH B
Tabnuiy (UIs pacueTa UCIONIb30BaTh CPEIHUM OOIIMI 00BEM IIEJIOUH, MMOUIEANIeH Ha TUTPpOBaHUE Vep =
(V1 +V2+V3)/3).

PaccuuThIBalOT OMMOKY SKCTIEPUMEHTA.
JlaGoparopHast pabota Ne 3. CBoiicTBa Oy(hepHbIX pacTBOPOB

Peaktussbi: 0,1 M u 0,01 M coasinass kuciaora; 0,1 M pacTBOpbI YKCYCHOH KHCJOTBI, THAPOKCHIA
HATpHs, aeTaTa HATPHS; pacTBOp xyuopuaa Harpus 0,9 %; pacTBop JlakMonaa B 3TaHoJIe.

Oo0opynoBanue: Ha0Op NMPOOHMPOK B IUTATHBE; NMHUIETKHM €MKOCTHIO 1 MJI; KameJbHUIbI C
PacTBOpPaMH.

OTuer 0 paborte

Omnbrt 1. IIpuroroBienne 0y(epHbIX pACTBOPOB ¢ Pa3IM4YHbIM 3Ha4YeHneM pH.

1.1. Paccuuraiite 06b€MbI HCXOAHBIX PACTBOPOB ISl MPUTOTOBIICHUS OydepHBIX cMeceir oobemom 10 M ¢
cootHomenreM KoHnentpanuii CH3COONa u CH3COOH: B mpobupke Ne 1 - 1:9, B mpoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. OObeMBbl PacTBOPOB YKCYCHOW KHUCIIOTHI M aleTraTra HaTpus OTMEPUTh B MPOOUPKU C TOMOUIBIO
MUMETKH; COAEPKUMOE MPOOHPOK THIATEIBHO MTEPEMEIIATh.

1.3. IIpuroroButh ceputo Oy(pepHBIX PACTBOPOB C TEM K€ COOTHOIICHHEM KOHLIEHTPAIUI COJM U KHCIIOTHI,
HO C MEHBUICH CyMMapHOHl KOHIEHTpamueid KOMIOHEHTOB. Jlnsi 3Toro mumerkoi oroOpars mo 1 mi
MIPUTOTOBIIEHHBIX PaHEE PACTBOPOB M K KaXKJIOMY J00aBUTh 8 MJI AUCTHILIMPOBaHHOW Bozbl. Conmep:kumoe
nepememnarh (B mpodupkax Ne 1 w4, Ne 2 u 5, Ne 3 u 6 HaXoAsITCsl paCTBOPBI C OJJUHAKOBBIM COOTHOIICHUEM
KOHIIEHTPAIM COMM M KUCJIOTHI, HO PacTBOPBl B mpobupkax Ne 4 - 6 gBisAtOTCS pa30aBICHHBIMU I10
CpaBHEHHIO C TAaKOBBIMHU B mpoOupkax Ne 1 - 3.)

1.4. Bo Bce mpoOupku 1006aBUTH 10 2 KaIUTH pacTBOpa JIAKMOUA, COACPKUMOE MPOOUPOK rnmepeMemniats. Ha
6eom ¢GoHE CpaBHUTH OKPACKY PACTBOPOB.

1.5. Pe3ynbraTsl HaOIIONEHUN U PACUETOB BHECTH B TAOJIHILY:

Ne mpobupku

C(CH3COONa):C(CH3COOH)

19



pH

[Bet OydepHoTo pacTBOpa mocie 100aBICHUS JTAKMOH 1A

1:9

1:1

9:1

1:9

1:1

9:1
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OnpIT 2. U3yyeHne BIAMSIHUA HEOOJIbIINX KOJIMYECTB CHJIbHBIX KMCJOT M OCHOBAHMI HA MOKa3aTelb
pH Oydepnoro pacrBopa.

2.1. B nmpo6upkax Ne 1, 2 mpurotoButh no 10 mu 6ydepHOro pactBopa ¢ COOTHOIIEHHEM KOHLIEHTPAIHA
arieraTa HaTpUs U YKCYCHOM KUCIOTHI 2:3, peIBapUTEIbHO PACCYUTAHHBIE 00BEMBI PACTBOPOB OTMEPHTH C
MIOMOIIBIO TTUITETOK.

2.2. B mpobupku Ne 3 u 4 orobpanu nunerkoit mo 10 ma ¢usuonoruyeckoro pacrtsopa (0,9 % pactBopa
XJIOpHUIa HaTpus).

2.3. Ko Bcem pacTBOopaM q00aBUTH 1O 5 Kameiab pacTBOpa JIAKMOHIA U COAECPKUMOE TIPOOUPOK TMepEeMeIaTh.

2.4. B mpobupku Nel u 3 no6aButs no 5 xanens 0,1 M pactBopa ruapokcuaa Hatpusi, B Ne 2 u 4 - o 5
kanenb 0,1 M consiHolM kucnoThl. Bee pacTBOpHI epemeniarh.

Pesynprarel HaOMIONEHNI BHECTH B TAOJIHUITY

Ne
npoOupKH

PactBop
IIBeT pacTBOpa
rocJiie [o0aBJIEHNS JIAKMOHUIA
rociie go0asaeHus lakMouaa u 5 karnens 0,1 M NaOH

rociie JooasaeHus takMounaa u S xamens 0,1 M HC1

Bydepnsrit

Bydepnsrit
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dusnonornueckut

dusnonornueckut

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThI.
1. BlyunTh KOHCIIEKTHI JIEKLUH 10 TEME.

2. IlonroToBUTHCS K JaOOpaTOpHOM padoTe. 3amoaHUTE JTa00OPAaTOPHBIN KypHAJ: OMUCATh X0 BBHITTOJIHCHHS
paboThl, ypaBHeHHs peakuuil. OTBETUTh MHUCBMEHHO Ha KOHTPOJbHBIE BOMpoOchl. Ilocne BbIMOTHEHUS
JabopaTopHO pabOThl BHECTH B J1aOOpaTOPHBIA JKypHall HAONIOAEHUS W BBIBOABI IO TPOBEICHHBIM
OTIBITaM.

3. U3yunTh MaTepuasbl TEMBI.
4.0TBeTUTH HA BOIIPOCHI IJIA CaMOCTOSATEIILHOU IIOATOTOBKH:
1. ChopmynupyiiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHON (DU3UKO-XUMUYECKON TEOPUH PAaCTBOPOB?

2. HazoBute OCHOBHBIE CITOCOOBI BHIPAKEHUSI KOHIIGHTPAIMKH pacTBOPOB. Kak cBs3aHBI Mexay cOO0O0M 3TH
BEJINYUHEI?

3. Kakyto ponb urpaer ocmMoc B )uBbIX cuctemax? IlpuBenure npumepsl.

4. Kakx w3MeHHTCSI TeMIiepaTypa 3aMep3aHMsi pacTBOpa caxapo3bl, €CIIM B HEro J00aBUTH: a) BOAY, O)
Mo4eBHUHY? JlaiiTe KpaTKue MOSICHEHHUS.

5. Kak wu3MeHsATCS 3Ha4YeHHWs H30TOHWYECKOTO Kod(dduimenTa xmopuaa HaTpus #u  KodhdUIMEHTA
AKTUBHOCTH MOHA HATPHs MpHU pa30aBICHUH BOJAHOIO PacTBOpA, COAEPIKAILEro XJIOpHUA HaTpua? 3HAYCHUS
M30TOHUYECKOTO KO3 (UILIMEeHTa HEKOTOPBIX IEKTPOJIUTOB MPHU pa30aBICHUH BOAHOTO pacTBOpPA CTPEMATCS
K: a) 2; 0) 3; B) 4. [IpuBenuTe 10 /1Ba MpuMeEpa KaxJ0ro THTIA AIEKTPOTUTOB.

6. CdhopmynmupyiiTe OCHOBHBIC TOJIOXKCHHUS TEOpUM dJeKTpoiuTudeckorl aucconmammu (TOJ). [aiite
ONpPENEIICHUSI KUCJIOT, OCHOBaHUM, conelt ¢ mo3uruu TIJI.

7. OObscHUTE, TMOYEMYy pACTBOPBI CJIA0BIX DSJIEKTPOJIMTOB XapaKTEPU3YIOT BEJIUYMHON CTENEHU
JUCCOITMAITIH, a PACTBOPHI CHIIBHBIX JIEKTPOJIUTOB - "Kaxkymieics" crenenpio aucconuanuu? OObsCHUTE,
MoYeMy KaXXyIascs CTEeNeHb MOHU3ALMHU XJIOPOBOAOPOAA YMEHBIIIAETCS C YBETMUYEHUEM KOHLIEHTPAluU
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8. IlpuBenutre mnpumepsl KC, SBASIOMIUXCS HEINEKTPOJIUTAMHU; COJIIMH, B COCTaB KOTOPBIX BXOAUT
KOMIIJICKCHBIN aHUOH, KOMILIEKCHBIM KaTHUOH.

Tema 3. DjieKTPOAHBIE MPOLECCHI, X MEIUKO-0HOJIOTMYECKOE 3HAYCHNE U IPUMEHEeHNe B IPaAKTHYeC!
MeInIHHE.
BBenenue B XUMHIO 3J1eMEHTOB, HX IPUMEHEHHE U MeIUKO-0H0JI0THYeCKoe 3HAYeHne. KoMIiekcHbI
coennHenns. Ucmoan30BaHne KOMILIEKCOB METAJIJIOB B MeTHIINHE.

Jlexknus.

HGKHI/I}I-BI/B}/aHI/IBaL{I/IH. 3HCKTpO,Z[HI:Ie nmponeceol, ux MGI[I/IKO-GI/IOJIOI‘I/I‘IQCKOC 3HAYC-HUC U MMPUMCHCHUC B
HpaKTI/I‘-IeCKOI\/JI MCOULINHE. BBG,Z[GHI/IC B XMMHIO 3JICMCHTOB, UX IIPUMCHCHHUC U MCI[I/IKO-6I/IO.HOI‘I/I‘ICCKOC
3HaueHue. [TonsaTre OMOreHHOCTH XMMUYCCKUX 3JIEMEHTOB.

XuMus OMOTEHHBIX JJIEMEHTOB S- OJIOKa.
XuMust OMOTEHHBIX IIEMEHTOB p- O0Ka.
XuMus OMOTeHHBIX dJIEMEHTOB d- OI0Ka.

Peaknuu 3amenienus aurannoB. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA. KOHKypeHIMs 3a JMraHj
WIK 32 KOMIUIEKCOOOpa3oBaresb: W30JMPOBAHHOE M COBMEIICHHOE PAaBHOBECHS 3aMEIICHHS JIUTAHIIOB.
OOmiasi KOHCTaHTa COBMEIIEHHOTO PAaBHOBECHS 3aMEIICHUs JUTAHIO0B. DU3NKO-XUMHUYECKUE MPHUHIIUIIBI
TpaHCTIOPTa KHUCIIOpOJa TeMOIITOOMHOM. MeTaio-JIMraHaHbIi TOMEOCTa3 W MPHUYUHBI €r0 HapyIICHUS.
TepMOgMHAMUYECKUE TPUHLHUIBL XenaroTepanud. MexaHu3M IUTOTOKCUYECKOTO AEHCTBUS COEOUHEHMI
MJIaTUHBEI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE (PEIOKC) peakuuu. MeXxaHu3M BO3HHUKHOBEHHUS JJIEKTPOJHOTO U
penokc-nmoreHuuanoB.  YpaBHeHus  Hepacra-lIlerepca.  CpaBHuTenbHass Ccujla  OKUCIUTENEH U
BOCCTaHOBHTEIEH. [Iporno3upoBanue HaTpaBJICHUS PEIOKC-TIPOIIECCOB o BEJIMYHMHAM
PENOKC-TIOTEHIINAIIOB.

IIpakTnyeckoe 3aHsATHE.
IIpakTH4eckoe 3aHATHE.
Pazo0path TeopeTndeckuii Mmarepua:
1 1.  Kommnekcuoie coenunenus (KC). Ctpoenne KC. Homenknarypa KC.
2. Xapakrep CBS3M B KOMIUIEKCHBIX CO€MHEHHUSIX.

3. Ilpumepst KC, sBnsmoomuxcs HEIEKTPOIUTAMU; COJSIMH, B COCTaB KOTOPBIX BXOIUT
KOMILJICKCHBIN aHUOH, KOMILIEKCHBIM KaTHOH.

4. Knaccugukamus KC.

5. KoncranTa HecroiikocTu (ycrounoctr). M3omepust KC.
6. KommnekcooOpaszoBanue B opranuzme. CTpoeHue rema.
CuTyanuoHHbIE 32/1a4H.

1 1.  IIpusenute npumepsl KC, ABISIONIMXCS HEAIEKTPOIUTAMHU; COJISIMHU, B COCTaB KOTOPBIX
BXOAUT KOMIUICKCHBIM AaHUOH, KOMIUIEKCHBIN KaTUOH.

2 2. HNmeercs BOOHBINA pacTBOp dTWIIEHIMaMuHTeTpaaleTara xeinesa (II). Kakue nons! moryr
3aMEHUTbH B CTAHJIAPTHOM COCTOSIHUM LIEHTpaIbHbIN HOH B 3ToM KC? OTBeT 00bsicHUTE.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.
1. I3yunTth MaTepuasl JIEKIMH, yUeOHON TUTEpaTypbl U JPYTUX UCTOUHUKOB I10 TaHHOM TeMe.
2. OTBETUTH HA BOMPOCHI:

1. CoBMellIEHHBIE PaBHOBECHUS M KOHKYPHUPYIOIIHE MPOLIECCH Pa3HBIX TUIIOB, IPOTEKAIOIINE B OPTaHU3ME B
HOpPME, [P NaTOJIOTUU U IIPU KOPPEKIUH [aTOJIOTMYECKUX COCTOSHUMN.

2. lnepTHbIE U Ta0UIbHBIC KOMILIEKCHI.

3.0cTeoTponmHOCTh MeTa/IoB. Peakiuu, Jexamme B OCHOBE 0Opa3oBaHMsS KOHKPEMEHTOB: YparoB,
OKcaJlaToB, kKapOoHaroB. [I[puMeHeHne XI0puaa Kaabus U cyabdaTa MarHusi B KaueCTBE aHTHIOTOB.

4. TloAroTOBUTHCS K MMCHbMEHHOW KOHTPOJIBHOM paboTe ¢ AIeMEHTaMHU TECTUPOBAHUS/KOHTPOIBHBIN cpe3.
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Tema 4. ®U3UKO-XUMHS MOBEPXHOCTHBIX SBJICHUI B (PYHKIIMOHMPOBAHUM KHUBBIX CHCTEM.
DU3UKO-XUMUA TUCHEPCHBIX CHCTEM B (pyHKIIHOHMPOBAHUM KUBBIX CHCTEM.

Jlexknus.
Jlexnms-Buzyanu3anus. AJCOpOLMOHHBIE pABHOBECHS U MPOLIECCHI HA MOJIBMKHBIX IPaHUIAX paszzaena ¢as.
[ToBepxHocTHast sHeprust ['mOOca M TOBEPXHOCTHOE HaTsDKeHHE. AncopOuusi. YpaBHeHue I[uGbca.
IIoBEpXHOCTHO-aKTUBHBIE U  TIOBEPXHOCTHO-HEAaKTHUBHBIE BelllecTBa. lI3MeHeHHMe MOBEPXHOCTHOMU
aKTUBHOCTH B TOMOJOrMYecKuX psjax (mpasuwio TpayoOe). M3orepma ancopOrun. OpueHTaus MOJIEKYN B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa OnomMeMOpaH.
AncCOpOIIMOHHBIE PABHOBECHs] Ha HEMOABIDKHBIX TpaHuIax pasznena (as. dusudueckas anacopOnus H
xeMocopOrus. AcopOIyst ra30B Ha TBEPABIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBHCHMOCTb BEJIMYMHBI aCOPOLMU OT Pa3Nu4HbIX (akropoB. IIpaBuio BbIpaBHUBAHHS MOJISPHOCTEH.
W3buparenbHas azacopOumsa. 3Ha4eHHE aa-COPOIMOHHBIX TPOLECCOB Ul  KU3HEACATEIbHOCTH.
OU3NKO-XMMUYECKHUE OCHOBBI aJICOPO-IIMOHHON TEpamuy, TeMOCOpOIMH, MPUMEHEHHS B MeEAULUHE
HMOHHTOB.
Knaccudukanus nucnepcHbix cucreM. Knaccudukaius TUCHEPCHBIX CUCTEM IO CTENEHH JUCIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CUiIe MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXy IUCTIEpCHOM (azoit
U TUCTIEpCUOHHOM cpenoi. [Ipupona KommouIHOTO COCTOSHMUS.
Ilony4yenue u cBOMCTBA IUCIEPCHBIX cucTeM. [loydeHue cycrieH3uil, SMyJIbCHN, KOJUIOUIHBIX PACTBOPOB.
Huanuz, snexTpoauanus, yasrpadunbrpaius. DOUNKO-XUMHUYECKHUE MPHHIUIBI (DyHKIIMOHUPOBAHUS
UCKYCCTBEHHOM IOYKHU. MOJNEKYISIpHO-KUHETUUECKHE CBOWCTBA  KOJUIOMAHO-IHUCIEPCHBIX  CHCTEM:
OpoyHOBckoe JnBUkeHHe, nupdy3us, OCMOTHYECKOE [aBICHUE, CEAMMCHTAllMOHHOE paBHOBECHE.
DNEeKTPOKMHETHYECKHUE CBOMCTBA: 3NEKTPO(Ope3 M 3IEKTPOOCMOC; MOTEHLIMAT TEYEHHUS M TOTCHLHUAI
cenuMeHTauuu. CTpoeHHE [BOMHOIO 3JIEKTPUYECKOTO CJIOSA. DIEKTPOKMHETHUYECKMH IMOTEHLIMAl U €ro
3aBUCUMOCTD OT Pa3IMYHBIX (PAKTOPOB.
YeroiiunBocTh  AucnepcHbIX  cucteM. CequMEHTAallMOHHAs, arperaTuBHasl M KOHJIEH-CAallMOHHAas
yCTOMUMBOCTh JMo30siel. Dakropbl, BIUAOLIME Ha YycTolumBocTh Jno3oned. Koarymsanus. Ilopor
KOaryJisiliui U ero omnpezaenenue, npasuio lyneue-I'apau, sBienue npuBblKaHus. B3aumHuas Koarynsiusi.
Komnounnsie [TAB; O6uonornueckn BaxkHble KoutouaHbie [TAB (Mblia, 1eTepreHThl, KEeTIHbIE KUCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHne  KPpUTHYECKOM  KOHIIEHTpALUU
MHUIIeII000pa3oBaHus. JINTIOCOMBI.
CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpoMmoJieKysl. MexanusMm HaOyxanuwsi W pactBopeHusi BMC. 3aBUCMMOCTH BEJIMYMHBI HaOyXaHUS OT
pasnmuuHbIX (HaKTOpoB. AHOMajbHas BA3KOCTh pactBopoB BMC. VYpasuenue Illraynunrepa. BsizkocTh
KPOBH M JpPYyTUX OHONOTMYECKUX KuakocTed. OcMOTHYECKOEe [aBJI€HHE pPAacTBOPOB OHOIOIMMEPOB.
VpaBHenue Tamnepa. Ilomudnexkrponutel. M30370eKTpryeckass TOYKAa M METOABl €€  ONpeaeTCHUs.
Mem6panHoe paBHOBecue JlonHaHa. OHKOTHYECKOE JIaBJICHUE TIa3Mbl i CBIBOPOTKH KPOBH.
IIpakTH4eckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
1. IToBepXHOCTHBIE SIBICHUS U afcOpOIHst. AICOpOIIMOHHBIE pAaBHOBECHS U MPOLIECCHI Ha MOJBMXKHBIX
rpaHunax paszaena ¢as. Ypasuenue I'nudoca.
2. [loBEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-HEAKTUBHBIE BEIIECTBA. I3MEHEHNE TOBEPXHOCTHOM
aKTUBHOCTH B TOMOJIOTUYECKHUX psgax (mpasmio Tpayoe).
3. IloBEpXHOCTHOE HATSAKEHUE U METOABI €T0 ONPECIICHUS.
4. AncopOuus U3 pacTBOpa Ha TBEPAOM aJCOPOCHTE.
5. AncopOurOHHBIE paBHOBECHS Ha HETIOIBMKHBIX I'paHHLax paszzaena (az. duznueckas agcopouus u
XeMOCOpOITHs.
6. Ancopbuus u3 pacTBopoB. YpaBHeHHe JIeHrMiopa. 3aBUCUMOCTh BETMYHHBI aICOPOITUU OT Pa3INIHBIX
(baxTopoB.
7. [Ipumenenue aacopOIMOHHBIX MMPOIIECCOB B MEIHUIIUHE.
8.MuuesnisipHas TEOpUs CTPOCHUS KOJUIOUIHBIX YACTHLL.
9. DneKTpOKUHETHYECKHUE SIBICHU. DneKTpodopes.



10. Koarynsauus 305en.

CuTyalnMoHHbIE 32/1a4M:

1. Onpenenuth 3HaUYCHUE BEIMYMHBI agcopOuuu npu 15 °C 11 BOJHOTO pacTBOpa N30BaJepuaHOBOM

KHCIIOTHI, €CITU KoHIeHTpanus usMensercs ¢ 0,25 go 0,0312 monb/1, a moBepxXHOCTHOE HaTshkeHue ¢ 35,0

1o 57,5 mH/m.

2. Paccuuraiite BenuuuHy aacopOnuu OEH30MHON KUCIOTHl aKTUBUPOBAHHBIM yTJIEM, €CIIU €€

KOHIIeHTpaIus B pacTBope paBHa 0,006 monw/n, an = 0,4, a 1gKk = 0,53.

3. PaccuuTaiiTe NOBEPXHOCTHYIO AKTUBHOCTD MPONMMOHOBOM KUCJIOTHI, €CJIA €€ KOHIICHTPAaUs U3MEHSIETCS

¢ 0,25 momnw/n1 1o 0,0625 Momb/11, a MOBEpXHOCTHOE HaTsDKeHUE ¢ 64,5 mo 67,7 MH/m.

4. OnpenenuTh BeMMUUHy afcop6iuu nenapronoBoit kucinotsl C8H17COOH c ee conepxanueM B

pactBope 50 Mr/11, eciu MOBEPXHOCTHOE HATSHKEHHUE UCCieayeMoro pactBopa pasuo 57,0 10-3H/m, a

MMOBEPXHOCTHOE HaTsHKEHHUE BOAbI — 74,22 MH/M.

5. Beruucnute aacopOIi0 MacIsTHOM KMCIOTH Ha MMOBEPXHOCTH pa3Jiesia pacTBOpa ¢ BO3LyXOM IPH

koHueHTparuu 0,1 KMoib/M3, eciii MOBEPXHOCTHOE HATSHKEHHE BOMIBI paBHO 75,49 MH/M, a moBepXHOCTHOE

HaTsDKCHUE pacTBOPA KUCIOTHI MIPH TOM ke Temreparype paBHo 58,6 MH/m .

6. Onpenenure Benuuuny aacopommu kuciaorel CSH17COOH Ha moBepXHOCTH BOAHOTO pacTBopa mpu 10

0C, ecnmn maccoBas 101s Kucaotsl B pactBope 0,005%. IToBepXHOCTHOE HATSHKEHHE YUCTOUM BOABI U

pacTBopa MpHu ATOU TeMIlepaType paBHbI COOTBETCTBEHHO 74,22 - 10-3 1 57,0 - 10-3 Ix/m2.

7. Yemy paBHO OBEPXHOCTHOE HATSKEHHE BOAHOTO PACTBOPA aMHJIOBOTO CIIUPTA, €CIIU YUCIIO Kareib

3TOT0 pacTBOPA, BBITEKAIOIIETO U3 CTAIarMOMeTpa, paBHO 72, a uncio kanesnb Bozabl — 60?7 IloBepxHOocTHOE

HatspkeHue Bogpsl ipu 293 K paBr072,8 - 10 -3 J)/M2 (III0THOCTH pacTBOpa MPUHSATH paBHOU 1 T/cMm3).
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3apanus AJ1s1 cCaMOCTOATEIbHOM PadoThlI.

1 1. Bbly4uTh KOHCIEKTHI JICKIIUI MO TEME.

2 2. IloaroroBuThCS K T1a6OpaTOpHO padoTe. 3amoNHUTh 1a00paTOPHBIN Ky pHAT: OMHCATh X0/
BBITIOTHEHUS PabOThI, ypaBHEHUS peakiuii. OTBETUTHh MUCHMEHHO HAa KOHTPOJbHBIE Bonpockl. [Tocie
BBINOJTHEHHS J1a00paTOpHON pabOTHl BHECTH B JIa0OPATOPHBIH JKypHal HAOMIOACHUS U BHIBOABI 110
MPOBEICHHBIM OIBITAM.

3. W3yuuth marepuaibl TEMBI.

4.0TBETUTH Ha BOMPOCHI JJIsl CAMOCTOSTEIBHON MOTOTOBKU:

1. Yro Ha3pIBaeTCs TpaHuIleil pasaena daz?

2. Ilo kakomy mpu3HaKy KjIacCU(UIMPYIOT TpaHuIlbl pazaena ¢as3? [IpuBenure npumMepsl.

3. Kakue (axropsl BIUAIOT Ha BETMYUHY TOBEPXHOCTHOTO HATSHKEHUS KUAKOCTEH?

4. Kakyo 3aBUCUMOCTb BBIPAKAET U30TEPMa MOBEPXHOCTHOTO HATSHKEHUS ?

5. Ilouemy ancopOrust ABISETCS CaMONIPOU3BOJIbHBIM Iporieccom? Kak sKCiepuMeHTaNbHO ONpeaeseTcs
BEJIMYMHA aIcCOPOLIMU U3 pacTBOpa Ha TBepaoM afcopbente? [IpuBenure ypaBHeHHE Ui pacueTa
BEJIMYUHBI aJICOPOIIMH U3 pacTBOpa.

6. Onpenenuth BeMunHy ajacopomuu nemapronoBoit kuciaorel CSH17COOH c ee conepxkanuem B
pactBope 50 Mr/11, eciu MOBEPXHOCTHOE HATSHKEHHUE UCClieayeMoro pactBopa pasuo 57,0 10-3H/m, a
MMOBEPXHOCTHOE HaTsHKEHHUE BOAbI — 74,22 MH/Mm.

7. Paccunraiite BennuuHy aacopouuu ¢penona npu 20 0C, ecnu koHneHTpauus uzmensercs ¢ 0,0625
MOJIB/TI 10

8. OmpenenuTh 3Ha4eHUE BeMUUIUHBI aacopomu npu 150C mis BOQHOTO pacTBOpa alleToHa, COAEPIKaIIEro
29 /1 aueToHa, eciM MOBEPXHOCTHOE HaTsKeHHe pacTBopa 59,4.10-3 H/M, a mOBEpXHOCTHOE HATSKECHUE
BOJBI paBHO 73,49 MH/M.

9. Boruncnute aacopO1uio MacasiHOM KUCIIOTHI Ha MOBEPXHOCTH pasziesia pacTBOpa € BO3AYXOM MPH
koH1eHTparuu 0,1 KMob/M3, eclii MOBEPXHOCTHOE HATsHKEHHUE BOJBI paBHO 75,49 MH/M, a moBepxHOCTHOE
HaTsHKCHHUE pacTBOpa KUCIOTHI TIPH TOH ke TeMriepatype paBHo 58,6 MH/m .

10. PaccunTaiiTe MOBEPXHOCTHYIO aKTUBHOCTh U30MACIISTHOM KUCIIOTHI, €CJIM €€ KOHIEHTPAIUs U3-MEHSIETCS
¢ 0,25 monw/n 1o 0,125 Monw/7, a moBepXHOCTHOE HaTshkeHue ¢ 47,3 no 54,3 mH/m.

11. YTo Takoe cTeneHb JUCIEPCHOCTH?

12. Kak kmaccuunupyroTcs TUCIepCHbIE CUCTEMBI IO pa3Mepy YacTHIL TUCTIEPCHOM (a3bi?
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13. Kak knaccu(uuupyrorcs AUCIEPCHBIE CHCTEMBI 10 arperaTHoMy COCTOSIHUIO IUCHEepCHOM (as3bl H
IHCTIEpCUOHHOM cpenbl? [IpuBennTe npuMepsl MeIUKO-ONOIOTHYECKOTO MPOdUIIs.
14. O6bsicHUTE, TOUEMY OCMOTHUYECKOE AABJICHUE KOJJIOUIHBIX PACTBOPOB MEHSETCS BO BpEMEHU?

Tema 5. Knaccupukauus 1 HOMEHKJIATYpa Opranuyeckux coennnennii. Usomepusi. Mexanusmnl |
B OPraHu4ecKoi XuMHHU. Brosornyeckn akTuBHbBIE M0JIM- U IeTepO(PYHKIMOHAIBbHBIEC BellleCTBA
Jlekumus.
Jlexuus-Buzyanuzanua. Kiaccuduxanuss U HOMEHKIATypa OHOJOTMYECKH BaXXHBIX OPraHUYECKUX
coequHeHnil. CTpoeHHe OpraHMYecKuX coeAMHEHU. M3oMepusi opraHM4ecKuX coearuHEeHUud. MexaHu3Mbl
peaKuHii B OpraHu4eCKON XUMHUH.
[Tonmu- 1 reTepoyHKIIMOHATBFHOCTh KaK OIUH M3 XapaKTePHBIX MPU3HAKOB OPraHU-YECKHUX COCAMHCHUU,
YYacTBYIOIIUX B IPOLECCAX KU3HEAEATEIbHOCTH U HCIIOJIB3YEMBIX B Kau€CTBE JIEKAPCTBEHHBIX BELIECTB.
OCOOCHHOCTH ~ XMMHYECKOTO  TIOBEACHUS  MONHU- U TeTe-popyHKIMOHAIBHBIX  COCIMHEHMU:
KHCIIOTHO-OCHOBHBIC CBOMCTBa (aMQOIHTHI), MUKIH3ANMS M XenarooOpa3oBaHue. B3anMHoe BIUsSHUE
(YHKIIMOHATBHBIX TPYIITL.
[MonudyHKIIMOHATBHBIE COeTUHEHMS. MHOTOaTOMHBIE CIUPTHI. XelaTHbIe KOMILIEKCHhL. CloxkHbBIE 3(PHUPHI
MHOTOATOMHBIX CITUPTOB C HEOPTaHUYECKUMH KHCIOTaMH (HUTPODIHMIEPUH, ¢ocdarel TIHIEPUHA,
uHo3uTa). JlumerakpunarrunedocdopHas KUCIOTa KaK KOMIIOHEHT IUIOMOMPOBOYHOTO MaTepHalia).
JIByxatoMHbIe (PEHOJBI: TUIPOXUHOH, PE3OPLIMH, MHPOKaTeXH. DEHOBI KAK AHTUOKCHIAHTHI.
[TonramMuHBL:ATUIIEHIUAMUH, Ty TPECIIUH, KaJaBEpPHH.
JIByXOCHOBHBIE KapOOHOBBIE KHUCIJIOTHI: IIaBeJeBas, MaJlOHOBas, SHTapHas, DIyTapoBas, (ymaponas.
[IpeBpaiieHne SHTApHOM KUCIOTHI B yMapoBYIO Kak MpuMep ONOIOTHYECKON peaKuu 1eTUAPUPOBAHUSI.
I'erepodyHKIIMOHAIBHBIE COEAMHEHHUS. AMHUHOCHUPTHI: aMUHOATAHON (KOJAMUH), XOJIMH, alleTHJIXOJUH.
AmvuHO(DEHOBI: TohaMUH, HOpaApeHaIuH, aapeHaauH. [IoHsITHe 0 OMOTOTHYECKON POJIH ATHX COSTMHCHUI
U UX IPOU3BOJHBIX.
l'uapokcu- W aMHHOKHUCIOTHL. BrnusHME pa3nuyHbX (AKTOPOB Ha TPOIECC OOpa3oBaHUS IIHKIIOB
(crepuueckuil, sHTponuiiHeli). Jlakronsl. Jlakramsl. [Ipencrasnenue o
B- makramHBIX aHTHOMOTHKAX. OJHOOCHOBHBIC (MOJOYHAS, [J- U []-TUIPOKCUMACISHEIE), TBYXOCHOBHBIC
(s16:1104HAsI, BUHHBIE), TPEXOCHOBHBIC (JINMOHHASI) THAPOKCHKHUCIIOTHI.
OKCOKHUCIIOTBI — albJAETU0- U KETOHOKUCIIOTHI: TIIMOKCUIIOBas, MUpoBUHOTpaaHas ((hocho-eHonmupysar),
alleTOyKCyCHasl, I1aBeJIeBOyKCyCHasl, [ |-okcormyTapoBas. Peakiuu nexapOOKCHIMPOBAHUS [ ]-KETOHOKHUCIIOT
Y OKHUCJIMTEIBHOTO AeKapOOKCHIMPOBAHUAKETO-HOKUCIOT. KeToeHobHas TayTOMEpHsL.
I'erepodyHKIIMOHAIBHBIE TPOU3BOIHBIE OCH30JBLHOTO Psiia KaK JIEKAPCTBEHHBIE CPEACTBA (CaTUIUIOBAS,
aMUHOJIOEH301Has, CyIb()aHUIIOBAsI KUCIOTHI U UX MPOU3BOIHBIC).
buonornuecku BayKHbIe Te€TEPOLUKINYECKHE COeTUHEHNS. TeTpanuppoibHble co-equHeHHs (MopduH, TeM U
ap.). [IpousBoaHble MUpUANHA, N30HUKOTHHOBOM KHUCIIOTHI, MU-pa3oia, UMUa301a, TUPUMUIUHA, TypUHA,
THaszona. Kero-eHonpHAs M JAKTUM-JAKTaMHAs TAyTOMEPHUS B THAPOKCHUA30TOCOAEPKAIIMUX TIeTEPOLUKIT
coenuHeHMsX. bapOutypoBast kuciora u e€ npousBoAHbIE. [MIPOKCUNTYpUHBI (TUIIOKCAHTHUH, KCAHTHH,
kuciota). DonueBas Kucaora, OMOTUH, THAMUH. [ToHSATHE O cTpoeHUHU U Ouosiorudeckoi poiu. [Ipencrasn
aNKaJIoONAax U aHTUOMOTHKAX.
IIpakTH4eckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
1 1. Knaccupukanusi ¥ HOMEHKJIATYpPa OHOJTOTHYECKH BAKHBIX OPraHUYeCKUX COeTMHEeHH .
CrpoeHne opraHM4ecKuX cOeJUHEHHUIA.
2 2. H3omMepusi opraHnyecKHX coeIHMHEeHUIi.
3 3. CrpoeHue U CBOWCTBA MOJIU- U reTePOPYHKIMOHAIBHBIX COeTNHEHHIA.
4 4. 3aBucuMOCTb (U3MYECKUX CBOWCTB OPraHUYECKMX COeIMHEHUI OT CTPOEHus.
5 5. CocragiieHue (popMyJ1 OPraHuYecKNX COeMHEeHNH pa3IudYHbIX KjiaccoB. Hanpumep:
HanuimuTe (popmMyJy aMmuaa KapOOHOBOM KHUCJIOTHI, B paJlKaJie KOTOPOil COIePKUTCH 5 aTOMOB
yIJIepoAa, OAMH U3 KOTOPbIX — TPETHYHBIH.
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6. CocraBieHue Ha3BaHUI OPraHUYECKUX COETMHEHUH, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3apanus AJ1s1 cCaMOCTOATEIbHOMH PadoThlI.
1. BblydynTh KOHCHEKTBI JEKIUHU 110 TEME.

2. TlonroroBUThCs K 1a0OpaTOpHOM padboTe. 3aOIHUTE JIAOOPATOPHBIH KYpPHAI: OMU-CATh XOJ
BBINOJIHEHHSI pabOoThl, ypaBHeHUS peakiuid. OTBETUTH MMCHbMEHHO Ha KOH-TPOJbHbIE Bonpockl. [locie
BBITOJIHEHHSI Ta00paTOpHON pabOThl BHECTH B J1a00pa-TOPHBIHN KypHasl HAOMIOACHUS U BHIBOBI 110
MIPOBEICHHBIM OIBITAM.

3.01BeTHUTH HA BOIIPOCHI IJIA CaMOCTOSATEIILHOM IOATOTOBKM:

1

10

1. Hanummute popmyity uzoseiinuna. Hazopure BemecTso mo Me:kayHaApoOaHOH HOMEHKJIATYpe.
Hanumure 115 Hero CTpyKTypHbie (POpMYJIbl M HA3BAHUS F'OMOJIOTa, H30MEPA 110 CTPOCHUI0
YIUIEPOJAHOM Lenu U u30Mepa Mo NoJ0KeHNI0 PYHKIMOHAJIbHOU rPyNIbI.

2. B cuHTe3e NpOTHBOTYOEPKYJIE3HOIO J1eKAPCTBEHHOI0 CPeACTBAa (PTHBA3HIA UCIIOJIb3YeTCs
BAHMJIHMH: 4-THAPOKCHU-3- MeTOKCHOeH3aabaerna. Hanummure ero CTpyKTypHyI0 (popmy.ry.
Hanumure 119 Hero CTpyKTypHbIe (p)OPMYJIbI M HA3BAHUSA TPEX H30MEPOB.

3. Hanumure cTpyKTYpHBbIe GOPMYJIbI CJIETYIOMUX OHOJOTNYECKH AKTUBHBIX COeIMHEHMIi:
4-3TOKCHAHWINH ((peHeTHIUH), 2-MeTHWIaMIHO-1- peHmanponanoa (3¢geapun);

2-ruApoKcu-2- peHnnITaHoBas (MUHIAIbHAS) KHCIIOTA.
4. MeHTO0J (2-U30NPONUII-S-METHILMKIOTeKCAHO0J) BXOAUT B COCTAB Npenapara «Baanmgomn».

IIpu oxuciieHnu MeHTOJ1a o0pa3yeTcsi MeHTOH. Hanmumure cxemMy peakuuu OKHCJIEHUS MEHTOJIA. |
KAKOMY KJIACCY COeIMHEHUI OTHOCUTCH NMPOAYKT peakuun. Kakoe U3 coefuHeHuil siBJIsieTCsl BOCC

5. B meradosu3zMe a-aMHMHOKHCJIOT YYaCTBYEeT FOMOCEPHUH (2-aMUHO-4-THAPOKCUOYTAHOBAs
KHCJI0TA) U ero JakToH. Hanummure ypaBHeHue 00pa3oBaHus JJAKTOHA FOMOCEPHHA.
Hanumure cxemy peakuuii KUCIOTHOTO THIPOJIN3a aHeCTe3nHa M HoBoKanHa. K kakomy kiaccy
MPOM3BOAHBIX KAPOOHOBBIX KUCIOT OHU OTHOCSTCS?

7. a-I'mapOKCHKHUCIIOTHI MOJY4YAIOT NPHU AeHCTBUM BOIHBIM PACTBOPOM IIIEJI0YH HA

a- rajoreHoKapOoHOBbIE KHCIOThl. CHHTE3UPYHTE MOJOYHYIO (2-THAPOKCUIIPOIIAHOBYIO) KHCIIOTY U3
COOTBETCTBYIOIIICH rajJoreHKapOOHOBOM KHCIIOTHI. KakoB MexaHu3m peakiuu? SIBisieTcs I MOJIoYHAas
KHCJIOTa ONITUYECKU aKTUBHBIM coeanHenueM? Ecnu aa, nzobpasure o0a s3HaHTHOMEpA.

8. MoKHO 1M OTHECTH JUMOHHYI0 KHCJIOTY K NOJTU(PYHKIHOHAIBbHBIM coequHeHusim? Kakoe
KOJIMY€eCTBO BellecTBAa (MOJIb) 3TAHO0JIa HE00X0AUMO BBECTH B PeaKIUI0, YTOObI MOJIYYUTh
MOJIHBIN ITHJI0BBIN 3(pup JUMOHHOM KHca0ThI? IIpuBeanTe cOOTBETCTBYIOLICE YDABHEHHE
peakuum.

9. JlekapCcTBeHHOE CPeICTBO ME€3aTOH HMeeT CHCTEMATHYECKOe Ha3BaHHUe

1-(3-ruapoxcudenmn)-2-(MeTHIaMUHO)3TaHoA.  M300pasure CTPYKTypHYIO (OpMyIly 3TOTO
coequHeHus. Hanumure 111 HEro CTPYKTypHbIE (OPMYJbl M Ha3BaHUS OJHOTO H30MEpa U
OZIHOTO TOMOJIOTA.

10. IIpoananu3supyiite cTpoeHHE CJACAYIOIIMX COeJMHEHNI: TEHTAHAJIb;

2-meTwiOyTaHallb, OyTaHOBas KHCIIOTa; l-mieHTaHos;, 2-MeTmi-2-OytaHoi. PacmonoxuTte 31H
COEJIMHEHUS B PAJl IO YBEJIUYEHHIO TeMIepaTypbl KuneHus. [loscauTe cBoit BBIOOD.

Tema 6. CTpoeHue u cBoiicTBa OMonoJiuMepoB. CTpoeHHe U CBOICTBA aMMHOKHUCJIOT M MENTH/IO0B.

Beaxn.
Jlexkuns.
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Jlexius-Busyanu3anus. llentuaet w  Oenku. buomornyecku BakKHBIE peakUUd [ |-aMUHOKHCIIOT:
AC3aMHUHHUPOBAHUC, TUAPOKCUIIUPOBAHUC. Ponn TUAPOKCHUIIPOJINHA B CTaGI/I-HI/I?:aI_[I/II/I CIIMpaJId KOJIJIarcHa
JeHTUHA U 5Maid. JlekapOOKCHIMpOBaHKE | |-aMUHOKHCIIOT — IMyTh K 00pa30BaHUIO OMOTEHHBIX AMUHOB M
OUOPEryIsTOPOB.

[Mentunpl. KUCTOTHBIA M IIEIOYHON THUAPOJIM3 MENTUIIOB. YCTAHOBJICHHUE aMUHOKHC-TIOTHOTO COCTaBa C
MIOMOIIBIO0 COBPEMEHHBIX (PU3NKO-XUMHUUECKHX MeTO0B. Kanbluii-cBsi3pIBatone Oenky JeHTHHA U SMAaIH.
W3MeHeHne aMMHOKHMCIIOTHOTO COCTaBa KOJUIareHa JEHTUHA IIPU 3BOJIIOLIMY 3yOHOTO0 3a4aTka B ITOCTOSHHBIN
3y0.
IIpakTH4Yeckoe 3aHATHE.

IIpakTn4yeckoe 3aHsATHE.

1 1. OcHoBHBbIE OHATHSA XUMHHU NOJTHMEPOB.

2 2. CrtpoeHne BbICOKOMOJIEKYJIIPHBbIX coennHeHuii. Habyxanue BMC.

3 3. CsoiicTBa pacTBopoB BMC.

4 4. H3o3raeKkTpUYecKAasi TOUKA MOJHaM(OTUTOB.

5 5. bunonornuyeckoe 3nHauenne Hekotopsix BMC. IIlpumenenne BMC B papmanuu.

6 6. Kiaacupukanusi 6e1xoB. B uem cocTouT pazjimumne Me:K1y NPOCTHIMH U CJIO0KHBIMH
OesikaMu.

7 7. OYHKIHM NPOCTHIX U CI0KHBIX 0€JIKOB.
8 8. IlepBuuHasi, BTOPUYHASI U TPETHYHAS CTPYKTYypa 0eJIKOB.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3agaHus 119 CaMOCTOSATEJIBbHOM PadoThI
1. BbIy4uTh KOHCIIEKTHI JIEKIIUN 11O TEME.

2. [ToaroroBUTHCS K Tab0paTopHOi padore. 3amoiHUTh Ja00paTOPHBIN )KyPHA: OMHCATh X0 BHIOTHEHHS
paboThl, ypaBHeHHS peakiuid. OTBETUTH MMCHMEHHO Ha KOHTPOJbHBIE BOIIPOCkL. [locie BhImonHeHus
nmabopaTopHOii paboThl BHECTH B J1a00OpaTOPHBIN >KypHAI HAOIIOCHUS U BBIBOJBI IO IPOBEICHHBIM
OTIBITAM.

3. I1oAroTOBUTHCS K MMCHbMEHHOM KOHTPOJIBHOM padoTe C 3IeMEeHTaMU TECTUPOBAHUS / KOHTPOJIBHOMY
cpesy.
4. OTBETUTH Ha BOIIPOCHI /ISl CAMOCTOSITENIbHOM MTOATOTOBKHU:

1. Xopol1110 11 pacTBOPSIOTCS aMHUHOKUCIIOTHI B Bozie? OTBeT nosgcHute. [louemy BoHbIE pacTBOPHI
MOHOAMUHOKHUCIJIOT UMEIOT MPAKTHUECKH HEUTPAIBHYIO PEaKIUI0?

2. Oco0eHHOCTH CTPOCHHS TIENTHAHOU CBSI3H.

3. O HAIMYUM KaKUX aMUHOKHUCIIOT B O€IKaX U MOJUIENTHIaX CBHIETENbCTBYET peakius Doms? A
KCAHTOIIPOTEUHOBAS peaKIus?

4. B xakoM M3 pacTBOpHUTEJIEH: BOJE, CIIUPTE, TOIyoJe, (PU3MOIOTHYECKOM PAcTBOPE — JKEJIaTHH OyaeT
HalOyxarh, a B KAKOM — HEeT?

Tema 7. CtpoeHue u cBoiicTBa OmonoiumMepoB. CTpoeHHe U CBOICTBA YIJIEBOA0B.
Jlekumus.

Jlexums-Busyanu3anus. YrieBoabl. [oMmomnonucaxapuabl: (aMuiio3a, aMUJIOTICKTHH, TJIMKOTEH, JEKCTpPaH,
nesutrono3a). Ilekruapl. MOHOKapOOKCHIIIIEIUTION03a, TTOJIMAKPHIILIEII-II0NI03a — OCHOBA T€MOCTAaTHYECKUX
MEePEBA30YHBIX MATEPHUAJIOB.

I'erepononucaxapuibl: THATYPOHOBAsI KUCIIOTA, XOHAPOUTUHCYIb(aThl. [enmapun. [ToHaTHe 0 cMemaHHbIX
ouononumepax (IITMKOMPOTEUHBI, TIIUKOJIUIUABI U 1p.). BiusHue MyKononucaxapuuoB Ha CTaOMIM3AIHIO
CTPYKTYPBI KOJIJIAT€HA JJEHTUHA U HMAJIH.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3aHATHE.
1 1. JIucaxapuubl, OJIUTOCAXapuIabl U MOJIUCAXAPUIBI.
2 2. Terepomnonu-caxapunbl. [ToHsTHE 0 CMeIIaHHBIX OMONIOTUMEpax.

3 3. Tayromepusi 1ucaxapuaoB, UX XUuMHYecKHe cBoiicTBa. O0pa3oBaHue M I'UAPOJIH3.
BoccranaBiuBarwmue cBOMCTBA.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.
1. BlyunTh KOHCIIEKTHI JIEKLUH IO TEME.

2. IloaroroButhcs K 1aboparopHoi padboTe. 3aMoTHUTH JIA00PATOPHBIHN KypPHAJ: OMMKMCATh X0 BBIMTOTHEHUS
paboThl, ypaBHEHUS peakiuii. OTBETUTh MMCbMEHHO Ha KOHTPOJIbHBIE BONpockl. [locie BeImomHeH s
nabopaTopHOI pabOTHl BHECTH B JIAOOPATOPHBIH KypHaJ HAOMIOACHHS M BBIBOJIBI 110 TTPOBEICHHBIM
OTIBITaM.

3. [ToaroToBUTHCS K MUCHMEHHON KOHTPOJIBHOW paboTe C JIEMEHTaMH TECTUPOBAHUS / KOHTPOJILHOMY
cpesy.

4.0TBETUTH Ha BOMPOCHI JJIsl CAMOCTOSTEIBHON MOTOTOBKU:

1. Kakas ¢pyHKIIMOHANbHAS TPYIIIA [IFOKO3bI MPOSBIISIET BOCCTAHABIMBAIOIINE CBOHCTBA?

2. Kakue cBOCTBa ITIOKO3bI TTPOSBIIIOTCS B PEAKIIMK «CepeOPSTHOTO 3epkayian? Ha yem ocHOBaHO
OTpe/ieJICHUE TITIOKO3bI B OMOJIOTUYECKUX KUAKOCTAX?

3. [To xakoMy MPHU3HAKY HUCAaXapHIbl ACJIAT Ha BOCCTAHABIMBAIONINE U HEBOCCTAHABINBAIOIIHEC?

4. O6bsicHUTE, TTOYEMY TIOJIOKUTENbHAs Tpobda TpoMMepa CBUAETENBLCTBYET O MOJTHOM THAPOIU3E
Kpaxmasa.

Tema 8. Ctpoenne u cBoiictBa OmonoanMepoB. Hyk/ieMHOBBIC KHCJIOTBI H MX CTPYKTYPHbIE KOMIIOHE!
JIunuasl.
Jlexknus.
Jlexums-Buzyanuzanus. Hyknennossle kucnotel. Hykneosuamono- u nomudocgarsi. AM®D, AIID, ATO.
Hyxneosunuukinogpocdarsr (LLAM®). MX ponb Kak MaKpOIPrHUECKUX COCTUHEHUN M BHYTPHKIETOYHBIX
OUOPEryasTOPOB.

.HI/IHI/IZ[BI. OMBUISIEMBIC JIUIIUABI. EcTtecTBennnIie KHUPBI KaK CMECh TPpHUAWUITIIMLICPUHOB. Ilousatue o
CTPOCHHU BOCKOB. OCHOBHBIE IIPUPOAHBIC BBICIIHC JXKUPHBIC KHCIIOTBI, BXOAAIIHUE B COCTAB JIMIIMOOB:
MMaJJbMUTHUHOBAA, CTCAPUHOBAsA, OJICMHOBAs, JIMHOJICBAA, JIMHOJICHOBAsA, apaXnuJO0OHOBasid. Bmusane JIUITU 0B
Ha MUHEpaJIM3alliii0 ACHTUHA.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3aHATHE.
1 1. HyxkienHoBbIE KHCIOTHI KUCIOTHI M UX CTPYKTYPHBIE KOMIIOHEHTHI.
2 2. CrpoeHue NOIMHYKIEOTUIOB.
3 3. Makposrpruueckue coequnenusi, ATD.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
1 1. BplyuuTb KOHCIIEKTHI JIEKIIUH 110 TEME.

2 2. TloaroroButbcs K 1abopaTopHO padoTe. 3aroIHATH 1a00PaTOPHBIH JKypHAI: OMMUCATh X0/
BBITTOJTHEHHS Pa0OThI, ypaBHEHUs peakiunii. OTBETHTh MUCHMEHHO Ha KOHTPOJIbHBIE BOIPOCHI. [Tocie
BBITIOJTHEHHUS JTA0OpaTOPHOI pabOTHI BHECTH B JIAOOPATOPHBIN KypHaA HAOTIOACHHS M BBIBOIBI 110

3.01BeTHUTH HA BOIIPOCHI IJIA CaMOCTOSATEIILHOM IOATOTOBKM:

1. Hammmre hopmysbl a30TUCTRIX ocHOBaHUH, BXoasmux B coctaB PHK un JIHK. KakoBbel ux ¢pyHkimm B
JKUBBIX OpraHu3Max?

2. Kakue cBsi3u 00yCIIOBIUBAIOT MMEPBUYHYIO U BTOPUYHYIO CTPYKTYPY HYKJIECHHOBBIX KHCIIOT?
3. Hanumure ctpoenue yyactka PHK ¢ mocnenoBaTenbHOCTbIO OCHOBAaHUM: aJIEHUHYPALIMIL.
4. Yto Takoe munuabl? VX kinaccudukarms.

5. Yo Taxoe xupbl? KakoBbl pusnueckue cBoHCTBa KUPoB? OT KakuX (HaKTOPOB 3aBUCHUT arperaTHoe
COCTOSIHUE KUPOB?

6. Ilepeuncnure GuonOruyecKue GPyHKIMH KHUPOB.

7. K xakomy THIy (IpUCOEIUHEHNE, 3aMELIEHNUE WU JIP.) OTHOCUTCS peaKiys MOJICOTHEYHOTO Maciia ¢
OpOMHOI BOJO¥?

8. Kak Hanucats ¢popMyiy TpHOIEHITIUIIEpHUHA?

9. Kak nanucarp ¢opmyiy 1-onenn-2-creapuii-3-nalbMUTHITIALEpUHA?



10. Kaxkoli peareHT nepeBOIUT KUAKUE KUPBI B TBepable? [IpuBeanurte cxeMy peakuuu.

11. B3aumoaelcTBUEM KaKUX PEAreHTOB MOYKHO MOJYYUTh MbLIO?

12. Cxonbko OEH30JIbHBIX KOJIEI] IPUCYTCTBYET B MOJIEKYJIE XOJecTepruHa?

13. KakoBbl yHKIIUU XOJIECTEpPHHA B OpraHu3Me?

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TEKyIIUH KOHTPOJIb — 38 GaioB

1 cemectp

KOHTPOJBHBIC CPE3bl — 4 cpe3a Mo 8 OAIITOB KaXK bl

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmene: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKH
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. ONIEMEHTBI 3aIInuTa 3 [IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 3amure
XUMAYECKoW |maboparop nmabopaTopHO  pabOTHl  MPEANIECTBYET €€  BBINOJHEHHE C
TEPMOTUHAMUKH |HBIX padoT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30ITaCHOCTH.
, bamnmer 3a 3amuTy omHOW JaboparopHOW pPabOThl CYMMHUPYIOTCS
TePMOANHAMUKHU CIIEYIOIM 00pa3oM:
pPacTBOPOB U 1 Gamr — 3a BBITOJIHCHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
XUMHUYECKOM MPaBHII TEXHUKN O€30MTaCHOCTH;
KUHETHKH. 1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
XHAMHYECKOE paboueii TeTpau;
paBHOBECHE. 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpenofaBarenb 3a/1a€T OIMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
BONIPOCHI TIOJHBIN BEpPHBIA OTBET, Hauuciserca 10ami, eciu OTBeT
HETIOJHBIN WK OTCYTCTBYeT — () 6amioB).
peuienue 4 [IpemycmoTpeHo BhImoMHEHWE 2 3amad no 2 Oamia 3a kaxayr. Ha
CUTYyaIlo pElICHNE CUTYyallMOHHOMN 3a7a49u oTBoAUTCS 10 MUHYT.
HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHMsS BBIIAOTCS 3apaHee. Ha 3aHaTuu
3amaq MperoiaBaTellb 3a/1aeT CTYICHTY JIBE 3aJlaud M3 BBIJAHHOTO 3apaHee

MepeyHsl.

Pemenne kaxmoii 3aa4n CBOAUTCS K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

2 Gayuta — CTYOEHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gamn - CTyIeHT AOMYCTHII IPH PELICHNH 3a/1a4d HEA0UET;

0 GamnoB — 3agaya pelIeHa HEMPAaBUJIbHO WM K PEIICHHUIO 3aJayH
CTYACHT HE IPUCTYIIHIL.
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CaoiicTBa
pacTBopoB
HU3KOMOJICKYJIS
PHBIX BEIIECTB.
[Iporonurnueck
M€ PaBHOBECHS
Y TIPOLIECCHI.
Bydepusie
CHCTEMBI.
I'eTeporennsie
paBHOBecHS B
pacTBopax
JIIEKTPOITUTOB.

peuienue [IpenycmoTpeno BeimonHeHue 2 3amgad mo 2 Oamna. Ha pemeHue
CUTYyaIlo CUTYaIIMOHHOM 3a/1adu OTBOAUTCS 10 MUHYT.
HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHMs BIIAOTCS 3apanee. Ha 3ansaTuun
3amadq MperoiaBaTellb 3a/1aeT CTYICHTY JIBE 3aJlaud M3 BBIJAHHOTO 3apaHee
MePeYHs..
Permenne xax o 3a1a4u CBOUTCS K:
- MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.
2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,
1 Ga - CTYIEHT MOMYCTHII IPH PEIICHUH 3a/1a49X HEI0UET;
0 OammoB — 3amaya pelicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
CTY[EHT HE TIPUCTYIINIIL.
3aIInuTa [IpenycmMoTpero BemonHeHHe 2 pabdor mo 3 Oamma. 3amure
maboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBIOJHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyonuM oopa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MPaBHII TEXHUKN O€30MTaCHOCTH;
1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIA0OPaTOPHOH pabOTHl B
paboucit TeTpau;
1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpenofaBarenb 3a/1a€T OIMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
BOTIPOCHI TIOJHBIA BEPHBIN OTBET, HaunciseTcss 1 6ami, eciam OTBeT
HETIOJIHBIN WA OTCYTCTBYeT — () 6amioB).
NUCbMEH KontponsHas pabora cocrour wu3 10 3amaHumil. 3a KakIblid
Hasd MpaBWIbHBIA OTBET ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxmbri
KOHTPOJIb MOCJICAYIONUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYICHT moyydaet |
Hasl Oast.
padora ¢
JJIeMeHTa
MH
TECTHPOH
HSI/KOHTP
OJIbHBI
cpe3(KOHT
PONBHBINI

cpe3)
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OJNEKTpOIHbIE | pelIeHne [IpenycmotpeHo BeimonHeHue | 3amaum mo 2 Oamna. Ha permenue
MPOIIECCHI, UX | CUTyanuo CUTYaIIMOHHOM 3a/1adu OTBOAUTCS 10 MUHYT.
MEMKO-OMOJIOT | HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHMs BIIAOTCS 3apanee. Ha 3ansaTuun

HUYECKOe 3a1a4 MperoiaBaTellb 3a/1aeT CTYACHTY OAHY 3a/lady W3 BBIJJAHHOTO 3apaHee

3HaYCHHEC U TepeyHsl.

MPUMEHEHUE B Pemenue 3agaun cBoAUTCS K:

MTPaKTHYECKOM - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
MEIUIIHE. OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
Brenenue B - K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

XUMUIO 2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,
AJIEMEHTOB, UX 1 Ga - CTYIEHT MOMYCTHII IPH PEIICHUH 3a/1a49X HEI0UET;
MPUMEHEHUE U 0 OammoB — 3amaya pelicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
MeIUKOo-Orosor CTY[EHT HE TIPUCTYIINIIL.

HUYECKOe

3HauYCHHE.
Komnuniekcusie
COCAMHEHHUS.
Hcnons3zoBanue
KOMIIJIEKCOB
METaJLIOB B
MEIUIIHE.
OU3HKO-XUMHSI | 3aIluTa [IpexycMoTpeHO BBITTONIHEHHE 2 JTabopaTopHBIX padoT mo 3 Oasmra.
MTOBEPXHOCTHEIX |71aboparop 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
SIBJICHU B HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
(hYHKITMOHUPOBA bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
HUU KUBBIX CIIEYIOINM 00pa3oM:

CHUCTEM. 1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOIOACHHEM

OUIUKO-XUMUS MpaBHJI TEXHUKU O€30MTaCHOCTH;
JIACTICPCHBIX 1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
CHCTEM B paboucii TeTpaau;
(hYHKITMOHUPOBA 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOpHOU padoTe
HUU KUBBIX (mpenofaBarenb 3amaeT OAWH MM HECKOIBKO KOHTPOJBHBIX BOIPOC
CHUCTEM. W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecliv CTYIEHT JaeT Ha
BONIPOCHI TIOJTHBIA BEPHBIN OTBET, HauncisieTcss 1 6amn, eciam OTBeT
HETIOJHBIN WA OTCYTCTBYeT — () 6amioB).
peuienue [IpenycmoTpeno BeimonHeHue 2 3amgad mo 2 Oamna. Ha pemeHue
CUTYyaIlo CUTYaIIMOHHOM 3a/1adyu OTBOAUTCS 10 MUHYT.
HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHUs BIIAOTCS 3apaHee. Ha 3aHaTuun
3amaq MperoiaBaTellb 3a/1aeT CTYICHTY JIBE 3aJlaud M3 BBIJAHHOTO 3apaHee

MepeyHsl.

Pemenne kaxmoii 3aa4n CBOAUTCS K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

2 Gayua — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,

1 Gamn - CTyIeHT AOMYCTHII IPH PELICHNH 3a/1a4d HEA0UET;

0 GamnoB — 3azaya pelIeHa HEMPAaBUJIbHO WM K PEIICHHIO 3a]ayH
CTYACHT HE IPUCTYIIHIL.
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cpe3)

NUCbMEH KontponsHas pabora cocrour wu3 10 3amaHumii. 3a KakIblid
Has MpaBWIbHBIA OTBeT ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxmbri
KOHTPOJIb MOCJICAYIONUI MPaBUIIBHBIN OTBET C PEUICHUEM CTYICHT moiydaet 1
Hasl Oast.
padora ¢
JJIeMeHTa
MH
TeCTHPOB
AHUA/KOH
TPOJILHBI
i
cpe3(KOHT
PONBHBINI
cpe3)
Kiraccudukars | 3ammra [IpenycmoTpero BemonHeHHe 1 paboTel mo 3 Oamna. 3amure
1 HOMCHKJIaTypa |aboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBINOJHEHHE C
OpTraHWYECKHUX |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
COEJIMHEHMUI. bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
Wzomepus. CIIEYIOINM 00pa3oM:
MexaHu3MBbI 1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
peaxuuii B MpaBHII TEXHUKU O€30MTaCHOCTH;
OpraHUYeCKOM 1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
XUMUH. paboueit TeTpau;
buonorndeckn 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
AKTUBHBIC TIOJH- (mpenofaBarenb 3amaeT OAWH MM HECKOIBKO KOHTPOIBHBIX BOIPOC
u W3 TIepeyHs BOPOCOB K JIA0OPaToOpHOM paboTe; ecliv CTYIEHT JaeT Ha
reTepodyHKITHO BOIIPOCHI TIOJIHBIN BEPHBIM OTBET, HauuciseTcss 1 0ami, eclin OTBET
HaJLHBIC HETIOJHBIN WA OTCYTCTBYeT — () 6amioB).
BEIeCTBa
CrpoeHnue u 3allUTa [Ipenycmotpeno BoimonHeHue 1 paborel mo 3 Oamta. 3amure
CBOWCTBA naboparop nmabopartopHoli  pabOTBl  TPEANISCTBYET €€  BBINOJNHEHHE C
OMOIOTUMEPOB. |HBIX PaboT 00s13aTeIHBIM COOIOJICHUEM MTPABIII TEXHUKU 0E30MACHOCTH.
CrpoeHue u Banmner 3a 3ammry omHOH naboparopHOU pabOTBHl CYMMHPYHOTCS
CBOWCTBA CIIEAYIOIIUM 00pa3oM:
AMUHOKHUCIIOT U 1 Gamn — 3a BEINOJHEHHE JTA0OPATOPHOW PAa0OTHI C COOMIONEHUEM
MENTHU]IOB. MPaBUII TEXHUKU 0€30MTaCHOCTH;
Benku. 1 Gann — 3a mpaBuwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gamr — 3a OTBET Ha KOHTPOJIBHBIE BOMIPOCHI K Tab0opaTopHOU paboTre
(mpenofaBarenb 3alaeT OAWH WIIM HECKOJBKO KOHTPOJIGHBIX BOIIPOC
U3 MIEpEeydHs BOIIPOCOB K JIAOOpaTOpHON pabdoTe; ecii CTYIEHT JaeT Ha
BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oayi, eciu OTBET
HETIOJIHBINA MK OTCYTCTBYeT — 0 6aioB).
nucbMeH KontponsHast pabGora cocromr wu3 10 3amanmil. 3a KaKIblid
Hasi nmpaBUIbHBI OTBeT ¢ 1 mo 4 3amganms mo 0,5 GamnoB. 3a Kaxmbri
KOHTPOJIb MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
Hasl Oa.
pabora ¢
3J1eMeHTa
MH
TeCTHPOB
aHUS/KOH
TPOJILHBI
i
cpe3(KOHT
POJIbHBII
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CrpoeHnue u 3allUTa 3 [IpenycmotpeHo BoimonHeHue 1 paborel mo 3 Oamta. 3amure
CBOHCTBa naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
OMOMONIUMEPOB. |HBIX padoT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Crpoenue u Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CBOHCTBa CIIEAYIOIIUM 00pa3oM:
YIJIEBOAOB. 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpemonaBarenb 3aaeT OOUH WJIM HECKOJIBKO KOHTPOJBHBIX BOIMPOC
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BOINPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs 1 Gamn, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
CrpoeHne 1 | nucbMeH 8 KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KakKIblid
CBOICTBa Hasi MmpaBUIbHBIA OTBeT ¢ 1 mo 4 3amganms mo 0,5 GamnoB. 3a Kaxmbri
OMONOJINMEPOB. |KOHTPOJIbL MOCJICIYIOIIUH IPaBUIbHBIA OTBET C PEIIEHUEM CTYIEHT moiydaer 1
HyxiiennoBeie Has Oa.
KHUCJIOTHI U UX | padoTa ¢
CTPYKTYpHBIE |3JIeMeHTa
KOMIIOHEHTBI. MH
JIunuer. TeCTUPOB
aHMA/KOH
TPOJIbHBI
i
cpe3(KOHT
POJIbHBII
cpe3)
[IpemuansHbie OaIbl 20 JlononHuTEeNbHBIE — MpeMHajlbHblE  Oajulbl  HAYUCISAIOTCS  3a
MOCTOSHHYIO aKTHMBHOCTb BO BpEMSl MNPAaKTUYECKUX 3aHATH,

BBICTYIUICHUE Ha KOH(EpPEHIMH, HamucaHue pedepara, ydacThe B
HAy4YHOH JeSTEIbHOCTH Ka(enphl.
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10.

OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLICHKY «YAOBJICTBOPUTEILHO;

21-25 0amnoB — CTYyAEGHT PacKpbUl OCHOBHBIC BOIPOCHI U 3aJaHuUs
Ousera Ha OLICHKY «XOPOILO»;

26-30 0amnoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOIPOCH U 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMeH MPOBOAUTCS B MHUCHMEHHOHW (opme, Bpems moarotoBku 40
MUHYT. B Omiete 4 3amaHus: 1Ba TeOpeTUUeCcKHX Bompoca (5 6anos
3a KOKIBIN) U JBE CUTyalMoHHbIC 3a1a4u (10 0aioB 3a KaXIyro).
Kpurepun onenuBanus Bompoca:

5 OayIoB -MCYEPNBIBAIOIIUK, IOCIENIOBATENFHBINA, TPaMOTHBIA |
JIOTUYECKUI OTBET HA BOIPOC; OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI
BEpHBIE U YETKHE.

4 Oanna - MOMHBIA ¥ MPAaBWIBHBIA OTBET HA MOCTABJIEHHBIA BOMPOC,
yMEET CaMOCTOSITEIbHO 0000mars W H3JaraTb MaTepuai, He
JOMyCKasi OIMOOK U HETOYHOCTEH.

3 Ganua - TBEpAO 3HAET MaTepHall, PaMOTHO U IO CYLIECTBY M3Jaraet
€ro, He JOMYCKaeT CYLIECTBEHHBIX OIIMOOK M HETOUYHOCTEH B OTBETE
Ha BOIIPOC.

2 Oamna - OCBOWJI TOJBKO OCHOBHOM Marepwaj, HO HE 3HaeT
OTAENBHBIX JAeTaJei.

1 Gann - momycKaeT HETOYHOCTH, HEJOCTATOYHO MPABUIIBHO TPAKTYeT
(OpMYIHPOBKH, HapylIaeT TMOCIEA0BATEIIFHOCTE B  H3JIOKEHUH
OTBETa Ha BOIIPOC.

0 OamgoB - OTCYTCTBHE 3HAaHMH 10 BONPOCY, JOIYyCKaeT
NPUHIUNKATBHEIE OIMMOKH, HE MOXET NpPaBUIBHO IMPUMEHSThH
TEOPETUUECKHUE TOJIOKEHUS.

Kpurepun oneHuBanus 3aa4u:

10 GayioB - coCTaBiICH MPABWIIBHBIA aNTOPUTM pEIIeHHs 3afaqd, B
JIOTHYECKOM pacCy’KAeHUH, B BbIOOpe (QopMyn HET OmMOOK, €CTb
OOBsICHEHHE peIICHUs, TMOJY4YeH BEpHBIH OTBET, 3ajaya pelIcHa
palMOHATIBHBIM CIIOCOOOM; OTBETHI Ha JIOTIOJHHUTENbHBIE BOMPOCHI
BEPHBIE, YETKHE.

9 0amyoB - OTBET Ha BOMPOCH 33/1a4u JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKUMHU 000CHOBAaHUSIMH.

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa e€ pemeHus nogpoOHoe, ¢ eIMHUYHBIMH OIMIMOKaMH B JIETANSX,
OTBETHl Ha JOMNOJIHUTEIbHBIE BOMPOCHI BEPHBIE, HO HENOCTATOUYHO
yéTKHUE.

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHds MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OIIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUYECKOM 00OCHOBAHUH.

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBsICHEHHE XOJla €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, ¢ OIIMOKaMHU,
c1abbIM TEOPETHYECKUM OOOCHOBAaHKEM, B TOM YHCJIE JIEKLIMOHHBIM
MaTtepuanoM. OTBETHl Ha JOMOJHUTENBHBIE BOIPOCH HEAOCTATOYHO
YETKHE.

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBbsSICHEHHE  XOfla €€  peUICHHMs  HEJOCTAaTOYHO  IIOJIHOE,
HETOoCIe0BaTelbHOe, C OMMOKaMH, CcJIa0bIM  TEOPETUYECKHM
000CHOBaHMEM, B TOM YHCJIE JICKIIMOHHBIM MaTepuaioM. OTBETHl Ha
JOTIOJTHUTENIbHBIE BOMPOCHI C OIIMOKAMH B IETAJISX.

4 Ganna - OTBETH HA BOMPOCHI 337a4i JaHbl MPAaBUIBHO; OObSCHEHNE
X0Ja €€ peuleHdus JaHO 4YacTU4YHOe, 0e3 TEeOpeTHYECKOTo
ob6ocHoBaHus. OTBETHI Ha AOTIOJHUTEIBHBIE BOTIPOCH C OIIMOKaMH B
JeTalsX.

3 Gayta - 3aaHue TOHATO NMPaBUIBHO, B JIOTUYECKOM PACCYKICHUU
HET CYLIECTBEHHBIX OLIMOOK, HO JOMYIICHBI CYIIECTBEHHbBIE OIINOKN
B BeIOOpE (OpPMYJ WIM B MAaTEMaTHYeCKHUX pacderax; 3afaqya pelieHa

HE TOJIHOCTHIO MJIK B 00IIEM BHUAC.
Y7 AATTA - OTRATET WA ROTNOCLT 29790 TAULT WATTNARUITLIIO




11. |ManuBuayansHbIE 3a0aHAA, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,
C TIOMOIIBIO0 KOTOPBIX PacKpBIBILIEMY Ha 3K3aMEHE OCHOBHBIEC BOTIPOCHI U 33/1aHUsl OMiieTa Ha
MOXHO HaOpaTb OLIEHKY HE HUXKE «YIOBIECTBOPUTEIBHON.
JOTIOJTHUATENbHBIE OaNIbl Ha Heo0xonuMo BBIONHUTG 3aJaHUSl TEKYLIMX KOHTPOJIBHBIX CPE30B
3K3aMEHe WIK OTBETUTH Ha YCTHBIE BOMPOCH! (IO BBIOOpPY MperonaBaresis),
npudeM Oajuiel, HaOpaHHBIE paHee 3a JaHHbIE BHIBI PadoTEHI,
OOHYJISIFOTCSI.
12. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHOM  pEWTHHTOBOW OIEHKH IO JWCHHUIUIMHE B
TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3a1IMTA J1a00PaTOPHBIX padoT

Tema 1. DaeMeHTH XUMUUYECKON TEPMOAMHAMUKH, TEPMOJUHAMUKHI PACTBOPOB U XUMHUECKOW KUHETHKHU.
XUMHYECKOE pABHOBECHE.

Tunosoi oT4yer Mo JadopaTopHoii padore
1 1. 3anoaHuTh 1a00PATOPHBIii )KYPHAJI: ONMCATH X0/ BHINOJHEHUS Pad0Thl, ypABHEHHUS
peakuuii.
2 2. OTBeTHTb NMCbMEHHO HA KOHTPOJIbHbIE BONPOCHI.

3 3. Ilocie BbINOJIHEHHS J1a00PATOPHOI PadOTHI BHECTH B JIAOOPATOPHBIN sKYPHAJ HAGIIONEHUS
U BBIBO/IbI 110 IPOBEJEHHBIM ONBITAM.

Tema 5. Knaccuduxkarus 1 HOMEHKIaTypa OpraHMYeCKUX coennHeHnid. 3omepus. MexaHu3mbl peakiiuii B
OpraHuyeckoil Xxumun. bronornuecku akTUBHbBIE MOIH- U TeTepOYHKIIMOHATIbHBIE BEIIECTBA

Tunosoii oTueT Mo J1aboparopHoii padote
1 1. 3anojHuTh J1a60pPATOPHBIH )KYypPHAJI: OMHUCATDH X0/ BHINOJHEHUS Pa00Thl, ypABHEHUS
peaxkuuii.
2 2. OTBeTHTH NUCHLMEHHO HA KOHTPOJIbHbIE BOMPOCHI.

3 3. Ilocae BbINOJIHeHUsI 1a00paTOPHOI PadoThl BHECTH B J1a00PaTOPHbIN *KYpPHAJ HA0II01eHHUA
¥ BBIBO/IbI 110 IPOBECHHBIM ONBITAM.

Tema 7. Ctpoenue u cBoiicTBa 6nonommmepoB. CTpoeHUE U CBOIMCTBA YTIICBOIOB.
Tunosoii oTyeT Mo J1aboparopHoii padote
1 1. 3anojHuTh J1a060PATOPHBIN )KYPHAJI: ONMCATH X0/ BbINOJHEHHs Pa00Thl, yPaBHEHHsI peaKIuii

2 2. OTBeTHTH NUCHMEHHO HA KOHTPOJIbHbIE BOMPOCHI.

3 3. Ilocae BbINOJIHeHUsI 1a00paTOPHOI padoThl BHECTH B J1a00PaTOPHbI KypHAaJI HAO I0eHH ¥
BBIBO/bI 110 IPOBEAEHHBIM OINBITAM.

NMUCbMEHHAS KOHTPOJIbHAasA PadoTa C 3JIeMeHTAMHU TeCTUPOBAHMS/KOHTPOJIbHBII cpe3

36
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Tema 4. ®U3UKO-XUMUS TOBEPXHOCTHBIX SBJICHUN B (YHKIIMOHUPOBAHUH KUBBIX ccTeM. DU3NKO-XUMUS
JMCTIEPCHBIX CHCTEM B (DYHKIIMOHHMPOBAHUU JKUBBIX CUCTEM.

TunoBble 3a1aHUS MMCbMEHHOI KOHTPOJIBLHO PadoThl ¢ 3JIeMEHTAMU TeCTHUPOBAHUSA/KOHTPOJILHBIH C]

1. BydepHas eMKOCTb 3TO - ...

(a) KOJTMYECTBO MOJIb-IKBHBAJICHTOB CHIIbHOW KUCIIOTHI WJIM CHJIBHOM IIENIOYH, KOTOPOE HY)KHO BBECTH B 1
nutp OydepHoro pacTBopa, 4TOOBI U3MEHUTH BOJIOPOAHBIN MTOKA3aTelb HA SAMHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHJIBHOM KHCJIOTHI MJIM CHJIBHOW IIIEI0YH, KOTOPOE HY)KHO BBECTH B | JUTp
OydepHoro pacTBopa, YTOOBI U3MEHUTH BOJOPOIHBIN ITOKa3aTellb Ha SANHUILY;,

(B) KOJMYECTBO MOJIb CHJIBHON KHCIOTHI WM CHJIBHOH MIENIOYH, KOTOpPOE HYKHO BBECTH B | JHTp
OydepHoro pacTBOpa, YTOOBI H3MEHUTH BOJIOPOIHBIN IMOKA3aTeNlb HA JIBA;

(T) KOTMYECTBO MOJIb CHUJILHOM IIEJIOUH, KOTOPOE HY)XHO BBeCTH B | ymutp OydepHOro pactsopa, yToObI
W3MEHHTD BOJOPOJIHBIN MOKA3aTeNb Ha SAHHUILY.

2. Onpenenute KOHIEHTpaIuio (Monb/aM3) nonos H+, ecnu pH = 4
(a) 10-2; (6) 10-3; () 104; (r)10-5.

3. QucniepcHasi cucteMa ¢ Ta3000pa3Hoi AUCTIEPCUOHHOM Cpeoit
(a) adpozonb; (0) smynbewsi; (B) cycmens3usi;  (T) MeHa.

4. MonsipHas KOHIIEHTpaus Win MojsipHocTh (CM) - 310!

(a) KoIMYEeCTBO MOJIb SKBUBAJIEHTAa PACTBOPEHHOIO BEIIeCTBa B 1 J1 pacTBOpa;

(0) xomMUecTBO MOJIb PACTBOPEHHOTO BEILIECTBA, coepialieecs B 171 pacTBopa;

(B) OTHOIIIEHHE MacChl KOMIIOHEHTA (PaCTBOPEHHOTO BEIIECTBA) K MACCE PacTBOPa, BBIPAKEHHOE B JIOJSIX
€IMHULIBI WU B MPOLICHTAX;

(t) umciio Mok pacTBOpeHHoro BemiecTta B 1000 T pacTBOpUTEIIS.

5. BeiOepute coequHeHus, SIBISIOUIMECS JHACTEPEOMEPAMHU:

a) D-pu6o3a u L-nmukco3a 0) D-pu6o3a u D-anno3a

B) L-rynoza u L-rmoko3a r) D-pubynosza u D-ppyxroza

6. Kakas peakuus OpUBOAMT K MpeBpalieHUI0 (GeHWwIaJaHuHa B  (QEHWIHPOBUHOTPAJAHYIO
(2-0kc0-3-(heHUITPOITaHOBY10) KUCIIOTY:

a) nekapOOKCHUIMpOBaHKe; 0) AETUIPUPOBAHKE; B) TPAHCAMUHUPOBAHKE; T') THIPOIIN3?

7. Ilpu B3aUMOJICHCTBUY C alleTaTOM CBHHIIA B PACTBOPE AMUHOKHCIOTHI 00pa30Bajcs YepHbId 0caloK. DTO
ObLI pacTBOP:

a) amaHuHa, 0) cepuHa, B) TUCTUINHA, T) TpUNTOdaHa, 1) IUCTENHA, €) TUPO3UHA?

Tema 6. Ctpoenue u cBoiicTBa OuornoaumepoB. CTpoeHHE U CBONCTBA aMUHOKHUCIIOT U MENTUAOB. benku.

Tunosble 3a1aHUS MMCbMEHHOI KOHTPOJILHON PadoThI € 3JieMEHTAMU TeCTUPOBAHUS/KOHTPOJIbHbII
cpes.

1. BydepHast eMKOCTb 3TO - ...

(a) KOTM4ECTBO MOJIb-IKBHBAJICHTOB CHIIbHOW KUCIIOTHI WJIM CHJIBHOM IIENIOYH, KOTOPOE HY)KHO BBECTH B |
nutp OydepHoro pacTBopa, 4T0OBI U3MEHUTH BOJIOPOAHBIN MTOKA3aTelb HA SAMHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHJIBHOM KHCIOTHI MJIM CHIIBHOW IIIEIO0YH, KOTOPOE HY)KHO BBECTH B | JUTp
OydepHoro pacTBOpa, YTOOBI U3MEHUTH BOJOPOIHBIN ITOKA3aTellb HAa SAUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHOW KHCIOTHI WM CHJIBHOH MIENOYHM, KOTOPOE HY)KHO BBECTH B | JHTp
OydepHoro pacTBOpa, YTOOBI H3MEHUTH BOJIOPOIHBIN IMOKA3aTeNlb HA JIBA;
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(T) KONMMYECTBO MOJIb CHUJIBHOW MIENIOYH, KOTOpO€ HYXKHO BBecTH B 1 ynutp OydepHOro pactBopa, 4ToObI
W3MEHUTH BOJOPOJHBIN IMOKA3aTEIb HA CAUHHUILY.

2. Onpenenute KOHIIEHTpaIuto (Moib/am3) nonoB H+, ecnu pH =4
(a) 10-2;  (6) 10-3; (B) 104; (1) 10-5.

3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCIEPCUOHHON Cpeaoit
(a) aspo3onb; (0) amynbcust; (B) cycneHsusi;  (T) TeHa.

4. MonsipHast KOHIIEHTpAIUs Wi MOJSIpHOCTH (CM) - 3TO:
(a) KoTMYECTBO MOJIb 3KBUBAJIEHTA PACTBOPEHHOIO BEIIECTBA B 1 J1 pacTBOpA;
(6) KomMYEeCTBO MOJIb PACTBOPEHHOTO BEIIECTBA, coepxkalieecs B 1J1 pacTBopa;

(B) OTHOLIEHHE MACChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbl UJIU B POLICHTAX;

() uncio Mok pacTBopeHHoro Bemectsa B 1000 r pacTBopuTens.

5. BeiGepute coenuHenus, SBISIONIMECS JHacTepeoMepamMu:

a) D-pubo3a u L-nukco3a 0) D-pubo3a u D-amno3za

B) L-rynmo3a u L-mimroko3a r) D-pubynosa u D-dppykro3a

6. Kakas peakuus TpPUBOAMT K TMPEeBpalleHUIO0 (EHWIANaHUHA B  (QCHIIMUPOBUHOTPATHYIO
(2-0Kco-3-(heHnIMPOaHOBYI0) KHCIIOTY:

a) JekapOOKCUIIMpoBaHKe; 0) AETHIPUPOBAHUE; B) TPAHCAMHUHUPOBAHUE; T') THIPOIN3?

7. Ilpu B3auMOIEUCTBUH C alleTaTOM CBHHIIA B PACTBOPE aMUHOKHCIIOTHI 00pa30BaJICsS YEPHBIM 0CaT0K. ITO
OBLT pacTBOP:

a) aJlaHWHA, 0) CepUHa, B) TUCTUANHA, T) TpunTodaHa, 1) MUCTEHHA, €) THPO3UHA?

Tema 8. CtpoeHue u cBoOIcTBa OMOMOIMMEpOB. HyKII€MHOBBIE KHCIIOTHI i UX CTPYKTYPHBIE KOMITOHEHTHI.
JInonael.

TunoBble 3a1aHUS MMCbMEHHOI KOHTPOJILHON PadoThI € 3JieMEHTAMU TeCTUPOBAHUS/KOHTPOJIbHBIN
cpes.

1. BydepHast eMKOCTb 3TO - ...

(a) KOTMYECTBO MOJIb-IKBHBAJICHTOB CHIIbHOW KUCIIOTHI WJIM CHJIBHOM IIENIOYH, KOTOPOE HY)KHO BBECTH B |
nutp OydepHoro pacTBopa, 4T0OBI U3MEHUTH BOJIOPOAHBIN MTOKA3aTelb HA SAMHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHJIBHOM KHCJIOTHI MJIM CHJIBHOW IIIEI0YH, KOTOPOE HY)KHO BBECTH B | jUTp
OydepHoro pacTBopa, YTOOBI U3MEHUTH BOJOPOIHBIN ITOKA3aTellb HAa SANHUILY;

(B) KOJMYECTBO MOJIb CHJIBHON KHCIOTHI WM CHJIBHOH MIENIOYHM, KOTOpPOE HYKHO BBECTH B | JHTp
OydepHoro pacTBopa, YTOOBI K3MEHUTH BOJIOPOIHBIN IMOKA3aTeNlb HA JIBA;

(T) KOTMYECTBO MOJIb CHJILHOM IIEJIOUH, KOTOPOE HY)XKHO BBeCTH B | ymutp OydepHOro pactBopa, yToObI
M3MEHHTD BOJOPOIHBIN MOKA3aTeb Ha SAHHUILY.

2. Onpenenute KOHIEHTpaIuio (Monb/aM3) nonos H+, ecnu pH = 4
(a) 10-2; (6) 10-3; () 104; (r)10-5.

3. QucniepcHasi cucteMa ¢ Ta3000pa3Hoi JUCTIEPCUOHHOM Cpeoit
(a) adpozonb; (0) smynbeust; (B) cycmensusi;  (T) MeHa.

4. MonsipHas KOHLIEHTpaus Win MoJsipHOCTh (CM) - 310!
(a) KoIM4eCcTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOI'O BELIECTBA B 1 J1 pacTBOpA;
(0) xomMUecTBO MOJIb PACTBOPEHHOTO BEILIECTBA, coepikalieecs B 171 pacTBopa;
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(B) OTHOLIEHHE MAcCChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbl WU B IPOLICHTAX;

() uncio Mo pacTBopeHHoro Bemectsa B 1000 r pacTBopuTes.

5. BriGepute coenuHenus, SIBISIONIMECS JHacTepeoMepamMu:

a) D-pubo3a u L-nukco3a 0) D-pubo3a u D-amno3za

B) L-rynmo3a u L-mimroko3a r) D-pubynosa u D-dppykro3a

6. Kakas peakuus TpPUBOAMT K TMPEeBpalleHUIO0 (EHWIANaHUHA B  (QCHIIMUPOBUHOTPATHYIO
(2-0kco-3-(heHnIMPOaHOBYI0) KHCIIOTY:

a) JekapOOKCUIIMpoBaHKe; 0) AETUIPUPOBAHUE; B) TPAHCAMHUHUPOBAHUE; T') THIPOIN3?

7. Ilpy B3auMOICUCTBUH C alleTaTOM CBHHIIA B PACTBOPE aMUHOKHCIIOTHI 00pa30BaJICsS YEPHBIM 0CaT0K. ITO
ObLT pacTBOp:

a) aJaHuHa, 0) cepuHa, B) TUCTUMHA, T') TpUNTOdaHa, 1) HUCTENHA, €) TUPO3HUHa?

NMCbMEHHAas KOHTPOJIbHAasI padoTa ¢ 3JIeMEHTAMHU TeCTUPOHUSI/ KOHTPOJIbHBIN cpe3

Tema 2. CBoiicTBa paCTBOPOB HU3KOMOJIEKYJISIPHBIX BEHIECTB. [IpoTonuTnyeckne paBHOBECHS M TPOLIECCHI.
Bbydepnsbie cuctemsl. ['ereporeHHbie paBHOBECHS B paCTBOPax 3EKTPOIUTOB.

Tunosble 3a1aHUsI NUCbMEHHON KOHTPOJBHOM PadoThI ¢ 3JIeMEHTAMH TeCTHPOBAHUS/KOHTPOJIbHBIH
cpes.

1. BydepHnas eMKOCTB 3TO - ...

(a) KOTM4ECTBO MOJIb-3KBUBAJICHTOB CHJIBHOW KUCIJIOTHI WJIM CHJIBHOM IIENI0YH, KOTOPOE HY>KHO BBECTH B 1
utp OydepHoro pactBopa, YToObI U3MEHUTH BOJOPOIHBIH MMOKa3aTelb Ha CAUHHUILY;

(0) KOTMYECTBO SKBUBAJIICHTOB CUJIBHOIN KHUCIOTHI MM CHJIBHOW IIEJIO0YH, KOTOPOE HY>KHO BBECTH B | jHTp
OyhepHoro pacTBopa, 4TOObI H3MEHUTH BOJOPOIHBII MTOKA3aTeNb HA €AUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHOW KHCJIOTHI HWIIM CHJIBHON MIEIOYH, KOTOPOE HYKHO BBECTH B | JIHTp
OydepHoro pacTBopa, 4TOOBI H3MEHUTH BOJOPOTHBIN MTOKA3aTelb Ha JIBa;

(T) KONMMYECTBO MOJIb CHUJIBHOW MIENIOYH, KOTOpO€ HYXKHO BBecTH B 1 ynutp OydepHOro pactBopa, 4ToObI
W3MEHUTH BOJOPOJHBIN MMOKA3aTEb HA CAUHHUILY.

2. Onpenenute KOHIEHTpaluto (Moib/am3) nonoB H+, ecnu pH =4
(a) 10-2;  (6) 10-3; (B) 104; (1) 10-5.

3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCTIEPCUOHHON Cpeaoit
(a) aspo3onb; (0) amynbcust; (B) cycneHsusi;  (T) TeHa.

4. MonsipHast KOHIIEHTpAIUs Wi MOJSIpHOCTH (CM) - 310!
(a) KoTMYECTBO MOJIb 3KBUBAJIEHTA PACTBOPEHHOIO BEIIECTBA B 1 J1 pacTBOpa;
(6) KomMYECTBO MOJIb PACTBOPEHHOTO BEIIECTBA, coepxkalieecs B 1J1 pacTBopa;

(B) OTHOLIEHHE MACChl KOMIIOHEHTA (PACTBOPEHHOI'O BEIIECTBA) K MACCE PACTBOPA, BBIPAXKEHHOE B JIOJISAX
€IMHULbI UJIU B IPOLICHTAX;

() uncio Mok pacTBopeHHoro Bemectsa B 1000 r pacTBopuTes.

5. BeiGepute coenuHenus, SIBISIONIMECS JHacTepeoMepamMu:

a) D-pubo3a u L-nukco3a 0) D-pubo3a u D-amno3za

B) L-rynmo3a u L-mimroko3a r) D-pubynosa u D-dppykro3a

6. Kakas peakuus TpPUBOAMT K TMpeBpalleHUI0 (EHWIANaHUHA B  (QEHIIMUPOBUHOTPATHYIO
(2-0kco-3-(heHnIIMPONaHOBY0) KHCIIOTY:

a) nekapOOKCUIIMpoBaHue; 0) AETHIPUPOBAHUE; B) TPAHCAMHUHUPOBAHUE; T') THIPOIN3?
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7. Ilpu B3auMOJICHCTBUY C alleTaTOM CBHHIIA B PACTBOPE aMUHOKHCIOTHI 00pa30Bajcs YepHbId 0CcaloK. DTO
ObLI pacTBOP:

a) amaHuHa, 0) cepuHa, B) TUCTUNHA, T) TpUNTOdaHA, 1) IUCTENHA, €) TUPO3UHA?
pelieHne CUTYAllMOHHBIX 3a1a4

Tema 1. D1eMeHTBI XUMHYECKON TEPMOJIMHAMUKH, TEPMOJIMHAMUKHN PACTBOPOB U XMMUYECKOW KUHETUKH.
XUMHUYECKOE paBHOBECHE.

TunoBble CHTYallMOHHBIE 321a4H

1. Paccuuraiite M3MeHeHHEe JHTPONMHU, IHTAJLNHMUA W SHepruum ['mbGOca mpum c.y. AJas1 peakuuu
OKHUCJIEHUSI INIIOKO3bI /10 3TAHO0J1a, IPOTEKAKIIel B OpraHnu3Me:

C6H1206 (TB) = 2C2H50H (%) + 2CO2(T).

Permrenue:

HCTIONB3ysl (POPMYJIBI JIJIsl pacueTa SHTPOMHH, SHTAIBIHK U dHepruu [mb0ca mpu C.y. IpOU3BEAEM pacyeT
JUISL peaKIuu

C6H1206 (tB)= 2C2H50H(x)+ 2CO2(T).

AH ° (peakmun) = 2 - AH® (C2H50H(x)) + 2 - AH® (CO2(r)) - AH® (C6H1206 (1B)) =

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/]»x/Monb

AS°298(peakuun) = 2 - AS°298(C2HS5SOH(x)) + 2 - AS°298(CO2(1)) - AS°298(C6H1206 (1B)) =
2-161.00+2 - 213.67 —269.50 = 515.84 JIx/monb K

AG®298(peakiun) = 2 - AG°298(C2H50H(x)) + 2 -AG°298(CO2(r)) - AG°298(C6H1206 (TB)) =
2 - (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 xIx/momb

OtBet: AH °(peakuun) = -77.02 xx/monb; AS°298(peakiun) = 515.84 Jl/mons-K;
AG®298(peaxiun) = -220.16 xJI>x/MOIb.

2. Ilpyu BHYTPUBEHHOM BBEACHHUU TUIEPTOHMUECKHX PACTBOPOB IVIOKO3bl IMOBBIIIAETCA OCMOTHYECKOE
JaBJICHHE KpPOBH, YCHJIMBAETCA TOK >KMIKOCTH M3 TKaHEH B KPOBb, MOBBIMIAIOTCS MpoLEcChl OOMEHa,
yIyqIllaeTcs JIe3MHTOKCUKAIIMOHHAS (YHKIUS TEYCHM, PACIIUPSIOTCS COCYIbl, YBEIHMUMBACTCS UYypE3.
Paccunraiite KOIMYECTBO IIIIOKO3bI U AMCTUIUIMPOBAHHOM BOAbI I npuroroBieHus 150 ma 40%-Horo
pactBopa (MI0THOCTE pacTBopa 1540 xr/m3).

OTtBeT: 92,4- macca nI0ko3bl, 138,6- Mmacca BoabI.

3. TlopakeHHBII y4acTOK MpPU OXKOTax IeIodamMu 0O0padaThIBAIOT IOCIE MPOMBIBaHHUS BOMOM 1%-HbIM
pPacTBOPOM YKCYCHOM KUCJIOTHI. Paccunraiite Maccy Takoro pacTBopa, €CJIM Macca YKCYCHOM KHUCIIOTBI B HEM
paBHa 0,4 r. PaccuuTaiiTe MOJSIPHOCTH M MOJISUIBHOCTH 3TOTO pacTBopa. IIoTHOCTH pacTBOpa NpUHATH

OTtBet: Mmacca pactBopa- 40r, Cm -0,17 mouab/ia, Cm-0,185r/kr p-as.

4. I'moko3a MpUMEHSIETCS B MEIUIIMHE KaK CPEACTBO YCHICHHOTO YIJIEBOJHOTO MUTAHHS, KaK KOM-TIOHCHT
Pa3IMYHBIX KPOBE3aMEIIAIOIINX M MPOTHBOIIOKOBBIX HIKOCTEH, MPH OTPABICHUSAX Yrap-HBIM Ta3oM U
aHrTHOM. OTIpenenuTe MacCy IVTFOKO3bI, KOTOPYIO IOJMYYHUT IAIMCHT MPH HHBEKIMH OIHOW aMITYIIbI
40%-noro pactBopa oobemMom 10 M. [ImotHOCTH pacTBOpa paBHa 1,54 r/cm3.

OTBeT: NauUMeHT MOJYYHT 6,16 I NIIOKO3BI.

Tema 3. DnexTpoaHbIE MPOLIECCHI, UX METUKO-ONOJIOrHUECKOe 3HAUCHHE U PUMEHEHHUE B MTPAKTUYECKOM
MEAMLINHE.
BBenenue B XUMUIO 3JIEMEHTOB, HX IPUMEHEHUE U MEIUKO-OMoIornueckoe 3HaueHne. KomriekcHsie
coenuHeHus. Vcrnonb30BaHne KOMIUIEKCOB METAJNIOB B MEIULIMHE.

TumnoBbie CHTYallHOHHBbIE 3a1a4H

1. PaccuuraiiTe M3MeHeHHMe JHTPONMH, JHTAJBNUH M 3Heprum I'md0ca mpu c.y. AId peakuuu
OKHCJICHHUSI INIIOKO3bI /10 3TAHO1a, IPOTEeKAKIIel B OpraHu3me:



C6H1206 (1B) = 2C2H50H()) + 2CO2(T).

Pemenne:

UCTIONB3YsT POPMYJIBI TSl pacueTa SHTPOIHHU, SHTAIBINUU U 3Hepruu ['mb0ca mpu c.y. Mpou3BeaAeM pacyer
JUISL peakiuu

C6H1206 (1B)= 2C2H50H(%)+ 2CO2(T).

AH ° (peakmun) =2 - AH® (C2H50H(x)) + 2 - AH® (CO2(r)) - AH° (C6H1206 (1B)) =

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/]>x/M01b

AS°298(peakiun) = 2 - AS°298(C2HSOH(x)) + 2 - AS°298(CO2(1)) - AS°298(C6H1206 (TB)) =
2-161.00+2 -213.67 —269.50 = 515.84 I/monb K

AG°298(peakmun) = 2 - AG°298(C2H50H(x)) + 2 -AG°298(CO2(1)) - AG°298(C6H1206 (1B)) =
2 - (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 xIx/mMoib

Otget: AH °(peakiun) = -77.02 xx/monb; AS°298(peakun) = 515.84 [x/mons-K;
AG°298(peakmun) = -220.16 x[x/Mo1b.

2. Ilpu BHYTpUBEHHOM BBEIECHHWU TUIIEPTOHHMYECKHUX PACTBOPOB TJIFOKO3bI IMOBBHIIMIACTCS OCMOTHYECKOE
JaBJICHUE KPOBH, YCHJIMBAETCS TOK JKHUIKOCTH W3 TKAHEH B KPOBB, IMOBBIIIAIOTCS MPOIECCH OOMEHa,
yIydqIIaeTcsl JE3MHTOKCUKAITMOHHAS (DYHKIMS TEYEHHU, PACHIUPSIIOTCS COCYIbI, YBEIUYHBACTCS IHYPE3.
PaccunTaiiTe KOIMYECTBO MIIOKO3bI U AUCTUIUIMPOBAHHOM BOAbI [yuisi mpurotoBieHus 150 mu 40%-Horo
pactBopa (IMI0THOCTH pacTBopa 1540 kr/m3).

OTtBeT: 92,4- macca nI0ko3bl, 138,6- Mmacca BoabI.

3. TlopakeHHBIN y4acTOK MpPU OXKOTax IeIodamMu 00padaThIBAIOT IMOCIE MPOMBIBaHHUS BOMOM 1%-HbIM
pPacTBOPOM YKCYCHOM KUCJIOTHI. Paccunraiite Maccy Takoro pacTBopa, €CJIM Macca YKCYCHOM KHUCIIOTBI B HEM
paBHa 0,4 r. PaccuuTaiiTe MOJSIPHOCTH M MOJISUIBHOCTH 3TOTO pacTBopa. IIIoTHOCTH pacTBOpa NpUHATH

OTtBeT: Mmacca pactBopa- 40r, Cm -0,17 mouab/i, Cm-0,185r/kr p-as.

4. I'moko3a MpUMEHSIETCS B MEIUIIMHE KaK CPEACTBO YCHJIECHHOTO YIJIEBOJHOTO MUTAHHS, KaK KOM-TIOHCHT
Pa3MMYHBIX KPOBE3aMEIIAIOIINX M MPOTHBOIIOKOBBIX XHIKOCTEH, MPH OTPABICHUSAX Yrap-HBIM Ta3oM U
aHmTHOM. OTIpenenuTe MacCy IVTFOKO3bI, KOTOPYIO IOMYYHUT IAlUCHT MPH HHBEKIMH OIHOW aMITYIIbI
40%-noro pactBopa oobemMom 10 M. [ImotHOCTH pacTBOpa paBHa 1,54 r/cm3.

OTBeT: NauMeHT NOJYYHT 6,16 I NIIOKO3BI.
4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosslie Bonpockl 3xk3amena (OK-5, OIIK-7, I1K-21, I1K-22)
[TpomexyTouHast aTTecTalys 1Mo JUCIUIUTMHE POBOAUTCS B OpMeE IK3aMeHa.
Tunosbie BONPOCHI IK3aMeHA
1. IIpenmet xumMun. Xumus U okpyxaromas cpena. CBa3b XUMUU C METULIMHOM.

2. Dueprernyeckue 3(PQPeKThl XUMHUYECKUX peaknuid. Bumbl sHepreTrdeckux 3(PQGEeKToB XUMUYECKHX
peakiuii. akTOphI, BIUSAIONIME HA SHEPreTHUeCKUi A(HEKT XUMHUUECKON peakiuu (TpUpoaa U KOJIMIECTBO
BEUIECTB - YYAaCTHUKOB peakiuu). TepMoXHMMHUYECKHE ypaBHEHHA. TerioTa W SHTANbIHS: XUMHYECKOM
peakuuu, oOpa3oBaHMs BeIllECTBAa, XMMHMYECKOW CBs3M, cropanus, ¢azoBoro mnepexoga. CraHmapTHoe
COCTOSIHUE BeIIeCTBA. 3aKOH [ 'ecca U ciIeqCcTBUS U3 HETO.

3. Knaccudukanus aucnepcHsix cucrteM. Kinaccuduxaiusi TuCEepCHBIX CUCTEM T10 CTETIEHU AUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CUiIe MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXTy IUCTIEpCHOM (azoit
Y IUCTIEPCUOHHOM CPEIOi.

4. Koarynsamus. Ilopor koarynsauuu u ero onpeaenenue, npaswio Hlynsue-I'apau. B3anmuas koarynsnus.
3HaueHUE KOAryJsAlUKA B MEIULIMHE.

5. Ancopbuus U3 pacTBOpa Ha TBEPIOM aCOpOCHTE.



Tunosble 3aganua 1 3x3amena (OK-5, OIIK-7, I1K-21, 11K-22)
Tunosble 3a1aHNs AJ5 IK3aMEHa
1. AmnaneruH  mHpUMEHSIETCS B
MIPOTHUBOBOC-MATUTENHFHOE CPEACTBO MPH TOJIOBHBIX 00X, paAUKYINUTE, Tpulne, peBMatusme. Onpenenute
Maccy aHaJIbIMHA, KOTOPYIO MOMYUYUT MAallMeHT PU UHBEKUUU OAHOU amMmyinbl 50%-Horo pactBopa 06beMoM
2 mu. [TmotHoCTh pactBopa 1,47 r/mi.

MCIUIINHE KaK 6OJ'IGYTOJ'I$IIOHICG, KApOIMOHMXKAIOIICC n

2. Ilpu ne4eHnr OHKOJIOTHYECKUX 3a00JICBaHUI B OMYXOJIb BBOAAT Ipemapart, CoAep Kauid paguoHyKIHT
npuanii-192. Paccunraiite, Kakasi 4acTh BBEICHHOTO PAJUOHYKJIIAIa OCTAHETCS B OMyXOJIH yepe3 45 CyTOK,
€CJIM €ro MepHo/ MoIynpeBpalieHus cocrapisier 74,08 cyTok.

3. B naGoparopun co3nanu HOBBIN JIeKapCTBEHHBIN mpenapar. Cpok ToIHOCTH 3TOTo IMpernapara mnpu t° =
20°C cocraBisieT Tpu roza. M3BecTHO, YTO IS JaHHOW peakuy TeMIepaTypHbIi KO3((UIMEHT CKOPOCTH
peakuuu paseH 2. Kakoe BpeMsi MoxHO XpaHuTh npenapar npu 30°C, 40°C, 50°C? MoxHO 11 IPOBOIUTH
uccienoBanus npu remmneparypax 100-200°C?

4. PaccunTaiiTe KOHCTaHTY PaBHOBECHUSl PEAKIIMU OKUCIEHUS 3TaHOJAa KUCIOPOAOM B YKCYCHBIN ajibJeruj
(opranuueckue coeauHeHus xuakue) mpu 310 K.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OK-5

JIeMOHCTpUpPYET BBICOKMH YpPOBEHb OCBOCHHMS OCHOBHBIX MOHSATHI
xumud. [loka3piBaeT BBICOKMI YpOBEHb CaMOOOpa30BaHUS MPH
W3YyYEHUHU OTIENIbHBIX TEM.

OIIK-7

JleMOHCTpUpYyET BBICOKUI YPOBEHb 3HaHUU OCHOBHBIX
(U3BUKO-XUMUYECKUX TIOHSATUA ¥ TEOPHi; OCHOBHBIX METO/OB
UCCIICIOBAaHUS B XUMHUHU. 3HAET (PU3UKO-XHUMHUYECKYIO CYIIHOCTH
MPOLECCOB, MPOUCXOIAIINX B KMBOM OpPraHHU3ME, Ha KIETOYHOM M
MOJIEKYJISIDHOM YpOBHE. JYMeEET HMCIOJIb30BaTh 3aKOHOMEPHOCTH W
METO/Ibl XMMHH B PO EeCCHOHATILHON NesSTeIbHOCTH Bpava. Brnageer
HABBIKAMU  KOMIUIEKCHOTO  TMPUMEHEHHUS  (DU3HKO-XUMUYECKUX
METOZIOB B TPOPECCHOHAIBLHON JEATEIBHOCTH, MPOCIC)KUBACT
MEXIUCHUIUTUHAPHBIE CBA3U.JOTBET MOCTPOEH JIOTUYHO, MaTepHall
M3J1araeTcs YETKO, ICHO, XOPOILIMM SI3bIKOM, apIyMEHTHUPOBAHO. |

MK-21

CoboxnHo OpPUEHTUPYETCSI B HaIpaBJIECHUSIX HAYYHBIX
UCCIIEOBAHUNA. 3HAET COBPEMEHHBIE METOJbl 3KCIIEPUMEHTAJIBHBIX
HCCIENOBAaHUN XUMHYECKUX COCOUHEHUM U UX cMeceil. YMeeT
CaMOCTOSITENIBHO IUIAHUPOBATH SKCIEPUMEHTAIIBHBIE HCCIIEI0BAHU:
BbIOMpaTh  Haubonee  palMOHAJbHbIE  IYTH  CHHTE3a U
UACHTU(DUKAIIMKA  COCIMHEHMH, pa3padarbiBaTh W KPUTHUYECKU
OLICHUBATh IJIAH MpOBeIeHHs dKcrnepuMeHTta. B moaHom oObeme
BJaJ€eT METOAMKAMU PpALMOHAJIBHON OpraHu3aluyd HAay4yHOIO
SKCIIEPUMEHTAa B 00JacTH XUMHUH, KOMIUIEKCHOTO TNPUMEHEHUS
pa3NUYHBIX (PU3MUYECKUX, XUMHYECKUX, U (U3UKO-XUMUYECKHX
METONOB aHaiM3a M cuHTe3a BewiecTs.§ Ha Bompocel orBeuaer
KpaTKO, apryMEHTHPOBaHO, YBEPEHHO, 10 CYILECTBY. |

I1K-22

CBOOOIHO TPUMEHSET OCHOBHBIC TIOJOXKEHHUS TEOPUH IS
MPOBECHUS SIMITUPUYECKUX UCCIIEIOBaHUI. B momHoN Mepe BiaaeeT
HaBBIKAMH BHEAPCHHSI HOBBIX METOJOB M METOJWK, HaINpPaBICHHBIX
Ha 3/[paBOOXPAaHCHHE.
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«XOPOIIIO
(70 - 84 6amoB)

OK-5

JIeMOHCTPUPYET NOCTATOUHBIN YPOBEHb 3HAHUI OCHOBHBIX TEOPUH U
noHATUN Xxumuu.JIloka3slBaeT TOTOBHOCTb K CaMOCTOSTEIBHOMY
U3y4YEHUIO  OTACIBHBIX TEM, HO  JIOIYCKAeT  HEKOTOpBIC
MIOTPEIHOCTH. |

OIIK-7

3HaeT 3aKOHOMEPHOCTH M3MEHEHHs] OMOJOTHYECKOW aKTHBHOCTH,
¢u3nUYecKuX M  XUMHYECKUX CBOWMCTB  HEOPraHMYECKUX U
OpPraHUYEeCKUX COCAMHEHUHN B 3aBUCUMOCTH OT UX CTPOCHUSA. YMEET
IIPOTHO3UPOBATb  CBOMCTBA  BEIIECTB M MX  PEAKLHOHHYIO
CIOCOOHOCTh B KOHKPETHBIX YCIOBHSX OKpPYKAIOIIEH Cpeibl, B TOM
qyucie YKHABOTO OopraHusma. Bnaneer OCHOBHBIMU
(U3NKO-XUMUYECKMMU METOaMU UCCIICAOBAHMSI CTPOCHUS, CBOMCTB
U PEAKIMOHHOM CIOCOOHOCTHM  COCOMHEHUH s pellieHus
npo¢eCCHOHANBHBIX 3a1a4. JeMOHCTPHPYET JOCTAaTOUHBIH YPOBEHb
3HAaHUM (U3UKO-XUMHUYECKUX TEOpUH, HO IOMYCKAaeT HEKOTOphIC
MOTPEIHOCTH. B OoThHenbHBIX NpuMepax MOXKET  BBIICIUTH
MEXIUCHUIUIMHAPHBIE CBA3H. JOTBET MOCTPOEH JIOTUYHO, MAaTEpPHUAI
M3JIaraeTcsl XOPOILIUM SI3BIKOM.

MK-21

Jloctrato4HO ~ CBOOOJHO  OPUEHTHPYETCS B HAIPABICHUSAX
HcclieoBaHuil. JIeMOHCTpUpYETCsl JOCTAaTOYHOE 3HAHUE OCHOBHBIX
METO0B aHanusa u CUHTE3a coequHeHni.Criocoben
aHAIM3MPOBATh HAYYHYIO JIHTEparypy # 0000marh pe3yinbTaThl
SKCHEPUMEHTANBHBIX ~ HCCIeNOBaHUM. Bompocsl, 3amaBaeMble
MIPENOaBaTeIeM, HE BbI3BIBAIOT CYLIECTBEHHBIX 3aTPYIHEHUM. Y

I1K-22

OTHOCHUTETBPHO CBOOOJHO TIPUMEHSECT OCHOBHBIC TIOJIOKEHUS
(DUBUKO-XUMUYECKUX TEOPUH [JI1 BHEIPEHHUS HOBBIX METOIUK
3IPaBOOXPAHCHHUS. Bnaneet OTACILHBIMU HaBBEIKAMH
WCIIOJIB30BAHUSI  PE3YJIbTaTOB AMIIUPUYECKUX HCCICIOBAaHUNA B
Hay4HO-UCCIIEIOBATEIbCKON IESITEbHOCTH. g

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

OK-5

JIeMOHCTpUpPYET HEIOCTAaTOYHBIM YpPOBEHb 3HAHUW OCHOBHBIX
teopuii xumuu. 9YHe Bcerma cocoOeH K CaMOCTOSTEIHBHOMY
W3YUYCHHIO MaTrepuraa.y

OIIK-7

JIeMOHCTpUpYET HE JOCTaTOYHO BBICOKMH YpPOBEHb 3HAHUM
OCHOBHBIX (PU3UKO-XUMHUUECKHUX MOHATHUH, ONpEIeNeHH U TeOpuH.
Bilageer HaBbIKAMM MCIOJIB30BAHMS COBPEMEHHOM XHUMHUYECKOU
TepMHHONIOTHU. §OTBET HE BCErna JOTMYHO BBICTPOEH, MaTepuai
u3naraercs 6e3 NPUMEHEHUS! HayYHOH TepMUHOJIOTHHU.

MK-21

3HaeT TeXHUKY O€30MacHOCTU MPOBEACHUS JTA0OPaTOPHBIX paboT ¢
WCTOB30BAaHUEM HEOPTaHMYECKHX M OPTaHUYECKHUX COCIUHEHUH.
Brnageer enUHWYHBIME HaBBIKAMH TPOBEICHUS XHUMHUYECKOTO
1ab0pPaTOPHOTO IKCIIEPUMEHTA.

[K-22

BanyI[HSICTCSI NPpUMCHATH OCHOBHBIC IIOJIOKCHUA
(bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX TeOpI/Iﬁ AJid  BHCAPCHHA HOBBIX MCTOAUK
3ApaBOOXpPaHCHHA. ﬂBHaHCCT CAMHUYHBbIMU HaBBIKaMH

WCIOJb30BaHUs PE3YJIbTATOB ASMIIMPUYECKUX HCCIECIOBAHUN B
HAy4HO-HUCCIIEI0BATEIbCKON IESTENBHOCTH. |

OK-5

JleMoHCTpUpyeT cladblii ypOBeHb T'OTOBHOCTH K CaMOpPa3BHUTHIO,
camopeaau3alyu, caMoo0pa30BaHHIO.

OIIK-7

JleMoHCTpUpyeT clabblii ypOBEeHb 3HAHHMH €CTECTBEHHOHAYYHBIX
MOHATUM M METONOB. 3aTpydHSETCs JaTb OLEHKY CYLIHOCTHU
[IPOLIECCOB, IPOUCXOIAIIMX B JKUBOM opranusMe. He woxer
BBIJICJINTh MEKIAUCUMIUIMHAPHBIE CBA3U. fHeyBepeHHO U jtornuecku
HEIOCIIEN0BATEIbHO U3j1araeT Marepuail.y
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[K-21 He opuentupyercs B HampaBieHMsSIX HaydHbIX uccienoBaHuid. He
OpPHEHTUPYETCS B HMH(QOPMAIMOHHOM M  WUIIOCTPAaTUBHOM
Mmarepuaiue (MpUMepsl U3 MPAKTHKH, TaOMUIbl, TpaQUKH U T.1.), HE
MOXET aHaJIM3UpOBaTh M  0000maTh  pe3ynbTaThl — HAYYHBIX
uccnenoBaHuid. HerpaBuiibHO OTBEUaeT Ha MOCTABJICHHBIE BOIPOCHI
WX 3aTPYAHSAETCS C OTBETOM.

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

[K-22 He rotoB k ywyactuio BO BHEIPEHHU HOBBIX METOJIOB U METOIUK,
HaIpaBJIEHHBIX HAa OXpaHy 370pOBbs TpaxkaaH He MoxkeT mpuUMeHUTH
OCHOBHBIE TIOJIOKEHUSI TEOPUI [Js MPOBEACHUS ASMIUPUUYECKUX
uccienoBannii.YHe BianeeT HaBbIKAaMHU MCIIOJIL30BAHUS PE3YJIBTATOB
AMITUPUYECKHUX HCCIIeOBaHUI B ipodeccuoHaibHOU cdepe — chepe
3/1paBOOXpaHeHus.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBL, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUYECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpedyeHb
npo¢eCCHOHANIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX I OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPeTHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccruoHanbHble 6a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI [10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. [TonkoB B.A., Konmuun A.B. O6miast xumus : yuebnuk. - Mocksa: [DOTAP-Menua, 2012. - 400 c. -
Texct : onextponnbiii // OBC «Koncymbrant crTyneHTa By3a W MenBy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TrokaBkuHa H.A. buoopranndeckas xumus : yueoHoe nocodue. - Mocksa: [DOTAP-Memaua, 2015. - 176
c. - Tekcr : onexrponnwnii // OBC «Koncymprant crymeHta By3a u MenBy3a [caidt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970431894.html

3. TioxkaBkuna H.A. Bbuoopranmueckas XUMHUS: PYKOBOACTBO K MPAKTUYECKUM 3aHATUSAM @ YUeOHBIH
koMIuIeKT. - MockBa: ' DOTAP-Menua, 2016. - 168 c. - Tekct : snexrponssiii // OBC «Koncynbrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. PomanmoBa C.B., Ilanacenko A.M. buoopranumueckas XuMHs B BOIpPOCaXx M OTBETax
y4e0HO-METOIUIECKOe TTocoOue : B 2-X "acTsx. - TamOoB: [U3nat. mom TI'Y um. I'P. lepxkasunal, 2013

6.3 VlHble HICTOYHUKMU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http://www.biblioclub.ru

2. Koncymbrant  crtymeHta. ['yMaHWTapHble  HAayKH:  OJIEKTPOHHO-OMONMOTEYHass  CHCTeMa
http://www.studentlibrary.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W HMHIWBUIYaJIbHBIX KOHCYJIBTAIlM, TEKYIIETO KOHTPOJS M MPOMEXYTOYHOW arTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIUMH JIJIs1 TTPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 cCaMOCTOSTENFHON pabOThl YKOMITJIEKTOBAHbI KOMIIBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

JIist TpoBeIeHUS 3aHATHIA JIEKIIMOHHOTO TUIIA MCIIONB3YIOTCS HA0OPHI JEMOHCTPAIIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JlunieH3noHHOE IPOrpaMMHOE 00ECIICUCHHE:
Microsoft Office [Ipodeccuonansusiii moc 2007

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Poccuiickas rocynapctBenHas oubnaunoreka. — URL: https://www.rsl.ru

3. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

4. Hayunas onektponHas OuOmmoreka Poccuiickoit  akagemuu  ectectBo3Hanus. — URL:
https://www.monographies.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



