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HeJIHMI/I OCBOEHHUS AMCUUILIHHBI «PH3n4deckas XUMHUSD> ABJISIIOTCS:

— IIOHHMMAaHHC

1. IIEJIM OCBOEHUSI YYEBHOM JUCHMUIIIAHBI

CTyACHTaMH CYHIHOCTH XHUMUYCCKUX U (1)PI3PILIGCKI/IX IMpoHcCCOB Ha OCHOBC

HN3Y4YCHHA OCHOBHBIX €CTCCTBCHHOHAYYHBIX 3aKOHOB M B INPAKTUYCCKOM HCIIOJIB30BAHNU ITOJTYUYCHHBIX

3HAHUH JJIA pCHICHHS KOHKPETHBIX HAYYHBIX U TCXHUYCCKHUX 3a/1a4;

- (i)OpMI/IpOBaHI/II/I CUCTEMHBIX 3HaHI/II\/’I, ITO3BOJIAIOIINX FJ'IY6)K€ IOHATH ABJICHUSA TIPHUPOIBI,

TCOPCTUYCCKU OCMBICIIUTD IIII/IpOKI/If/'I KpYyr XUMHYCCKHUX ﬂBHCHHfI, IMPUHIUIIBI XAUMHWYECKON TEXHOJIOTHH.

JIMCIMIUTMHA CHIOCOOCTBYET PA3BUTHIO Y CTYACHTOB 3HAHMM M YMEHHMH B PELICHUM MPAKTUUYECKUX

BOIIPOCOB B obmactu (1)I/I3I/I‘IGCKOI71 XUMHH, YMCHUC HCIIOJIB30BATHL TCOPCTUYCCKHUC IMOAXOAbI IIPpU

pa3paboTKe HOBBIX TEXHOJOTHMH W MPOBOJIUTH YMCIIEHHbIE pacueThl. Kypc nomkeH coneiicTBOBaThH

Pa3BUTUIO HAYYHOT'O MUPOBO33PEHHUS CTYICHTOB.

®opMupyemble TUCHMIUIMHON 3HAHUS M yMEHUs TOTOBST BBIIYCKHHMKA JaHHOH 00pa3oBaTeIbHOM

IIPOTPaMMBbI K BBITIOJHEHHUIO CIEAYIOMINUX 0000IIEHHBIX TPYIOBBIX (DYHKIHMH (TPYIOBBIX (QYHKIIHHA):

Tabauya 1.1.
Ko n O0600menHbIe TPY10BbIe GYHKIMHU Tpynossie GyHKIUHA
HaUMeHOBaHHe Kon HaumenoBanue | YpoBeHb HaumeHnoBanue Koa | Yposenn
npoQecCHOHAIBHO KBaJIM(pu (moaypose
ro Kaluun Hb)
CTaHaapra KBAJTU(PUK
anum
01.001 MMenaror [Menaroruyeckast Obmenenarornyeckas A/01.6
(meparormyeckast JESTETBHOCTD 110 ¢byukius. OOyueHue 6
AesiITeJILHOCTH B MPOEKTUPOBAHUIO U
OLIKOILHOM, pEaJ'II/BaIEI/II/I BocnurarensHast AJ02.6
HAYATBHOM 00pa3oBaTeIbHOTO ACATEILHOCTD 6
oo1IeM, A npotecca
OCHOBHOM 0011[eM, 00pa3oBaTeIbHBIX 6
cpeaHeM o01eM OpTraHM3aIHsIX PassuBaomas A03.6
NI TEILHOCTh

o0pa3oBaHMH) JIOILKOJIBHOTO,
(BocnuTAaTEJID, HaYaJIbHOT'O O0IIIero, 6
YUUTEJIb) OCHOBHOTO 00IIIETO,

CpemHero o0IIero

o0Opa3oBaHHs

Ilemarornueckas

ACATCIBHOCTH 11O

MIPOEKTUPOBAHUIO U [lenarornueckas

B peanu3anuu 6 JIEATEBLHOCTD 10 B/03.6 6
OCHOBHBIX peanu3aly nporpamMmm
00111e00pa30BaTEEHBIX OCHOBHOTO W CPETHETO

porpaMm

oOmiero oOpa3zoBaHust




2.010 Cneyuanucm
HO NPOMBIULIEHHO
dapmayuu ¢
obnacmu
ucciedosanuil
J1eKapcmeeHHbIX
cpeocme

[IpoBenenue paboT mo
HCCIIEIOBAaHUSIM
JIEKapCTBEHHBIX
CpPEJICTB

[TpoBenenue paboT 1o
(hapManeBTHUECKOH
pa3paboTke

A/01.6

[IpoBenenue u
MOHUTOPHUHT
JOKJIIMHUYECKUX
HCCNe0OBaHUN
JIEKQpPCTBEHHBIX CPEJICTB

A/02.6

IIposencnue u
MOHUTOPUHT
KJIIMHUYECKUX
HCCIEeI0BaHUI
JIEKapCTBEHHBIX
IIpenapaToB

A/03.6

26.008
CneumaJiucT-
TEeXHOJIOT B
06J1acTH
NPUPOA00XPAHHBI
X (3K0JIOTHYECKUX)
GHOTEXHOJIOTUH

MonuTopuHr
COCTOSIHUS
OKPYXaIOILEeH CPEeIbI C
MIPUMEHEHHEM
MIPUPOIO0XPAHHBIX
OMOTEXHOJOTHI

OcymiecTBieHne
JKOJIOTUYECKON OIICHKU
COCTOsIHHUA

MO THA/I30PHBIX
TEPPUTOPUI U
BO3MOYXHOCTH
MPUMCHCHUA HAa HUX
MIPUPOIO0XPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OreHka pucka u
OCYIIECTBIICHUE Mep
NpOPUITAKTHKH
BO3HHKHOBEHHUS 0YaroB
BpEIHBIX OPraHU3MOB Ha
HOIHA/I30PHBIX
TEPPUTOPHSIX C
pUMEHEHHEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHH

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U TIPOTOKOJIOB
MPOBEICHHS
MOHHTOPHHTA
MOTEHIUAIHLHO OTIACHBIX
O0HO00BEKTOB

A/06.6

CocraBlieHue
MPOTHO3HBIX OLIEHOK
BJIUSIHUS XO3IHCTBEHHOM
JIEeSITEILHOCTH YEJI0BEKa
Ha COCTOSTHHE
OKPYXaIOIIEn CPEIBI C
MIpUMEHEHHEM
MIPUPOOOXPAHHBIX
OMOTEXHOJIOT Ui

A/04.6

Huctunmaa «®du3uyeckass XUMUS» H3y4aeTcs B 00s3aTeIbHOM

IIPEICTABISAET COOOM TEOPETUUECKYIO OCHOBY JUIsI U3YUEHUS MOCIEAYIOIUX KYpPCOB XMMHUECKOIO

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

gacth biaoka 1 wu




npoduns - KOUIOMIHOM XMMHMH, XUMHHM TBEpPJOro Tejla, XUMHUYECKON TEeXHOJIOTUH, (PU3UKO-
XUMHUYECKHX METOJIOB HCCIIEI0BaHuUs; U3ydaercs B 6,7 cemecTpax.

[IpennaraeMblii Ay U3y4eHHs] KypCc MOMOXET CTYACHTaM MPUOOPECTH 3HAHUS 1O OCHOBHBIM
XUMUYECKUM TOHSTHUSM, TIOHATH CYIIHOCTh IPOTEKAaHUS XUMHUYECKHUX IMPOLIECCOB, OBIAJIEThH
OCHOBaMHU TEPMOJMHAMUKH, TEOPUU PACTBOPOB M (PA30BBIX PAaBHOBECHIl, OCHOBAMU XMMHUYECKOMN
KMHETUKM M KaTajiu3a, MeXaHH3Ma XHUMHUYECKHX pEeakUUH, 3JIEKTPOXMMHUYECKUX MPOLECCOB,
KOPpPO3UHU ¥ METO/OB 3aILIUTHI OT HEE.

[lepeueHb MUCHUIUIMH, HEOOXOAMMBIX ISl M3ydeHHs (PU3UYECKOW XMMHUU: HEOpraHUYecKas

XUMUS, OpraHn4YecKasi XuMusi, pu3nka, MaTeMaTHKA.

Taoauna 2.1.

CBs13b JUCHUILUIMHBI «PU3HUyecKkass XUMHD) C NpeanIAyIiuMU JTUCHUIVIMHAMHA H CPOKH UX

H3y4eHHus
Kon JMCUMIUINHBIL, CIIEYIOMINE 32 TUCIUIUITMHON «Du3ndeckas Cemect
JTUCHUTUTMHBL | XUMUSD» p
b1.0.11 Maremartuka 1-4
b1.0.15 duznka 1-4
b1.0.14 HNudopmartrka 1-4
F1.0.06 Heoprannueckas xumust 2,3
b1.B.06 KBanToBast xumust 4
51.0.09 CrpoeHue BeriecTna 5
b1.B.05 XuUMHYECKasi TEXHOJIOTHS 5}
b1.0.26 dusnyeckye METONEI UCCIIEIOBAHNA 6

Taoaun

a22.2.

CBs3b JUCHUILIMHBI «PU3nUyecKass XMMHSD € NOoCJICAY OIIUMHU TUCHUIIJIMHAMHA U CPOKH UX

U3yYeHH S
Kon JIMCUUIIINHBL, CAEAYIOMNE 3a JUCIUIUIMHON «Du3nyeckass XUMHUs» CemecTtp
JUCTTUTLUTAHBI
B1.0.20 XUMHUYECKHE OCHOBBI OMOJIOTMYECKUX MPOIIECCOB 7
b1.B.07 BBICOKOMOIEKYIISIPHBIE COEAUHEHUS 8
b1.B./IB.03.01 | KosmtouaHas Xumus 8




B pe3yjJabTaTe OCBOCHUA TUCIHUIIINHBI OﬁyanIHHﬁCﬂ HOJI2KCH

3HATb:
= OCHOBHBIC 3aKOHbI (‘bI/ISI/I‘ICCKOﬁ XUMHH, a TaKXKe CIIOCOOBI MX MPUMCHCHUA i1 PCHICHUA
TCOPCTUUYCCKUX U IIPUKIIAAHDBIX 3a/1a4;

- OCHOBBHI XMMHYECKOH KHMHCTUKH, BKIOYas OCHOBHBLIC MAaTCMATHYCCKHNEC COOTHOIICHUA (I)OpMaJ'IBHOI\/'I

KMHCTHUKHU 1 MCXaHHU3Mbl XUMHNYCCKHUX peaKI_[I/Iﬁ;

- OCHOBBI TOMOT'CHHOI'O U T'€TCPOTCHHOI'O KaTaJlM3ad, BKIFOYasd COBPCMCHHLBIC TCOPHUU KATAJIMTUYCCKUX

peakiuii u mpoOIIeMbl, CYIIECTBYIOIIHE B 3TON 001acTH;
- OCHOBBI JIEKTPOXHUMUM;

- paBWJIa MOKapHOM 06€30MaCHOCTH M 0€30MacHOM paboThl B XMMUYECKOW J1a00paTOpHH MPH paboTe C

XUMHUYCCKNMHU BCIIICCTBAMMU.

YMeThb!
- CaMOCTOSITENBHO (OPMYJIMPOBaTh 337ady (PU3UKO-XUMUYECKOIO MHCCIEIOBAaHUS B XHUMMYECKUX
CUCTEMAX;

- IMOJIB3YSACh MOJYYCHHBIMU 3HAHUAMU, BBI6I/IpaTB OINTUMAJIBHBIC IMYTH W MCTOABLI PCIICHUA

IIOCTABJICHHBIX 34144,

- IHPOBOAWTH (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IG HuCCiIcJoBaHuA CHUCTEM MW IIPOHECCOB €  HCIIOJIBb30BAHUEM

COBPEMEHHBIX METOI0B 1 TprubopoB DXMA;

- MIPOBOJIUTH (PH3UKO-XUMHIECKUE PACUETHI;

- IIOJIB30BATHCS CIIPABOYHOM JTUTEPATYPOIL;

- Tpaduyecku 0TOOpakaTh MOTYIEHHbBIE 3aBUCUMOCTH;

- QHAJIM3UPOBATh U 00CYXIIATh Pe3yNbTaThl (PU3NKO-XUMUYECKHX UCCIIEJOBaHNUI;

- BECTH HAYYHYIO JUCKYCCHUIO TI0 BOIIPOCaM (PU3UUECKON XUMHH .

BJIA/IeTh:
- OCHOBaMH XMMHUYECKOW TEPMOANHAMHUKH U TEPMOXUMUM;
- OCHOBHBIMU TE€OPHSIMU PACTBOPOB (3JIEKTPOJIIUTOB U HEAJIEKTPOJIUTOB);
- OCHOBaMH (ha30BbIX U XMMHUYECKHUX PaBHOBECHIL;

- DJIEMEHTAMHU CTaTUCTUUCCKOM TCPMOAUHAMUKHU



- METOJIaMH OKa3aHWs MEPBOI MOMOILM ITPU HECYACTHBIX CIydasiX B XUMHUYECKOI J1a00paTopHH.

3. KOMIETEHHUUU OBYYAIOUWEI'OCS, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITVIMHBI

Hpouecc N3YUCHU NUCHUIIJIMHBI HAITPABJICH HA (1)OpMI/IpOBaHI/Ie QJICMCHTOB CJIICAYHOIINX

komneTreHnuil B cootBercTBUU ¢ ®I'OC BO u OIIOIT BO 1o ganHOMY HanpaBJIEHUIO MOJATOTOBKHU:

Kon HaumeHoBaHue Nuauxarop B pe3yabTaTte ocBOeHMs
KOMIIETeHII KOMIIeTeHIM U HOCTHKEHUS AUCHMIIMHBI 00y4alouiics
un KOMIIeTeH M HOJIKEH |
Ynugepcanvnvie komnemenyuu u uHOUKAMOPBL UX 0OCHUICEHUS
YK-6 Cnocooen ynpasasath | YK-6.1. Hcnons3yer 3HaTh:

CBOUM BpeMeHeM, BbI-
CTPaMBaTh U Peajin3o-
BbIBATH  TPAaeKTOPHIO
caMOpa3BUTHSl Ha oOc-
HOBe NMPUHIUNOB 00pa-
30BaHMsI B  TeuyeHHe
BCeil JKM3HU

WHCTPYMEHTHI H METO-
JIbl YIIpaBJICHUS
BpEMEHEM TIPH BBITIOJ-
HEHUU KOHKPETHBIX
3a/1a4, MPOEKTOB, TIPU
JMOCTDKEHHUH TTOCTaB-
JICHHBIX TIEJeH;

YK-6.2. Onpenensier
NPUOPUTETH cOOCT-
BEHHOMH JICATECIIHFHOCTH,
JIMYHOCTHOTO pa3BH-
TS 1 TIpodeccroHab-
HOI'0 POCTa;

YK-6.3. OuenuBaer
TpeOOBaHUS PHIHKA
TPy/Aa ¥ MPEJIOKCHUS
00pa3oBaTeIbHBIX
YCIYT JUIsl BBICTpaK-
BaHMsI TPACKTOPHUU

- OCHOBHBIEC 3aKOHOMEPHOCTH
BO3PACTHOT'O Pa3BUTHS, CTAIUU U
KPU3HCHI Pa3BUTHS;

- OCHOBEI

COLMaIM3aIiK JINYHOCTH, UHINKA-
TOPBI HHAVBHY AITbHBIX
0CcOOEHHOCTEH TPaeKTOPHIA KHU3HH,
HMX BO3MOJKHBIE JEBHALINH, a TAK)Ke
OCHOBBI HX IICUXOJIUarHOCTUKH;

- COBPEMEHHOE COCTOSIHHE, CTpaTe-
TUYECKUE TIENIA U TIEPCTICKTUBY
Pa3BUTHUS XUMUYECKOH HAyKH B
LIEJIOM;

- IPUHITUTIEI 00pa30BaHMS B TEUE-
HHUE BCEH KU3HU

YMmeThb:

- OIpENIETSTh CBOU PECYPChI U UX
npenesns! (TMIHOCTHBIE,
CUTYyaTHBHbBIC, BpEMEHHBIC U JIp.)

COOCTBEHHOT'O JUIsl YCIIELTHOTO BBITIOIHEHUS
npodeccuoHaIbHOTO HOPYUYEHHOH pabOThI;

pocTa; - pa3pabartbIBaTh (OCBaMBaTh) U
YK -6.4. Ctpour NIPUMEHATH COBPEMEHHBIE
npodheCcCHOHATHLHYIO MICUXOJIOTO-TIEIarOTUYECKUE

Kapbepy U ONpe/essieT
cTpareruto mpodeccuo
HAJIBHOTO Pa3BUTHSL.

TEXHOJIOTUH, OCHOBAHHBIE HA
3HAaHUU 3aKOHOB Pa3BUTHS
JIUYHOCTH U MOBEJICHUS B
peaNbHOM U BUPTYalbHOU cpenie
Baangers:

- METOJAMKOM TJIAHUPOBAHUA
MIEPCIEKTUBHBIX IIeNieil coOCT-
BEHHOM JESITEIHLHOCTH C y4ETOM
YCJIOBUM, CPENCTB, TUMYHOCTHBIX
BO3MOKHOCTEN, BpEMEHHOU
MEPCIIEKTUBBI Pa3BUTHS chepsl
po(heCCHOHALHOM




JeSITebHOCTH U TpeOOBaHMH pBIHKA
Tpy/a;

- METOANKOI hopMHUpOBaHUS
CUCTEMBI PETyJIALNYU MTOBEACHUS U
JESITEeTbHOCTH 00yJaromumxcsl.

Oowenpogpeccuonanvnsie

KomnemeHuyuu u quuKaMOPbl UX 00CMUNCEHUA

OIIK-4

Cnoco0eH mIaHupo-
BaTh pa0d0ThbI XUMHU1eC-
KOH HAIIPpaBJICHHOCTH,
o0padaTbIBaTh M UH-
TepnpeTHPOBATH MO-
JIy4YeHHbIe Pe3yJbTaThl
€ HCTOJIb30BAHHEM
TeopeTU4YeCcKNX 3HAHUMH
U MPAKTHYECKUX
HABBIKOB pelleHHs
MaTeMATHYeCKUX U
¢usnyeckux 3agau

OIIK-4.1. 3naer ocHo-
BBl ()YHIaMEHTAIbHBIX
pa3zenoB XUMHUH: He-
OpraHUYECKOW XUMHUU
(cocras, cTpoeHue,
CBOIiCTBa BEIIECTB U
COEIMHEHHH), OpraHu-
YeCKOW XMMUH (OCHOB-
HBI€ KJIacChl YIJIeBO-
JIOPOJIOB, TOMO(YHK-
IIUOHAJIBHBIX, T€TEPO-
(G YHKIIMOHAIBHBIX U
reTePOLIMKINYSCKUX
COCTMHEHUH), aHAIIN-
TUYECKON XUMHU
(MeTponorugeckre
METO/IbI aHAJTN3a,
CYIIECTBO pPEaKIuii,
MIPUHITUTIBL U 00JIaCTH
WCTIOJIb30BAHMS XHUMH-
YEeCKOT0 aHalln3a),
(du3nIeCKON XUMUHU
(OCHOBBI TEpMOMHA-
MUKH, TEOPHU PACTBO-
pOB 1 (ha30BBIX paBHO-
BECHUM, XUMUYECKOH
KHHETHKH 1 KaTajm3a,
JIIEKTPOXHUMUH)

OIIK-4.2.Ywmeer npu-
MEHSATh TEOpETUYEC-
KM€ 3HaHUs IS pelle-
HUSI KOHKPETHBIX 3a-
Jlad B XMMHH; TIOJIB30-
BaTbCS COBPEMEHHBIMU
MIPEICTABJICHUSIMH OC-
HOBHBIX Pa3JIeNoB ec-
TECTBEHHBIX HAaYK TS
00BsICHEHHS cTIenn(u-
KM MTOBEJICHUS XUMU-
YECKHUX COCIMHEHUM;
WCTOJb30BaTh JAHHBIE
10 CTPOEHUIO BELIECTB
U COEIUHEHUH AJiA
HU3YUYEHHUS UX CBOMCTB,
HCIOJIb30BaTh CTPYK-
TypHBIE JaHHBIE B UC-
CJeI0BaHUU.

3HaTb: OCHOBHBIE METOIBI U
CHOCOOBI IPEIOCTaBIICHUS
uHpopManuy 0 GUINKOXUMHUIECKUX
MIPOIIECCaX CPEACTBAMU
MaTeMaTH4ecKOTo aHallu3a; OCHOBBI
JMHEWHOU anreOphl 1 BEKTOPHBIX
NPOCTPAHCTB HaJl IPOU3BOJIBHBIMU
TIOJISTMU; OCHOBHBIE CBOHCTBA
oToOpakeHn# anredbpandeckux
CHUCTEM; COJIEp)KaHKEe TAIOB
CHCTEMHOTO aHaJIN3a; OCHOBHEIE
3a/1a4d BEKTOPHOU anreOpsl U
AaHAJIMTUYECKOH T€OMETPHU;
BO3MO>KHOCTH KOOPJAWHATHOTO
METOJ1a JUJIsl UCCIIEIOBAHUS
Pa3IMIHBIX TEOMETPHUECKUX
00BEKTOB; OCHOBHBIE BUBI
YpaBHEHUH POCTEUIINX
T€OMETPHYECKUX OOBEKTOB;
OCHOBHBIE (YOPMYJIBI JIIS
HaXO0KICHUs BEPOSTHOCTH
CIIy4aifHOTO COOBITHSA, CITIOCOOBI
oTIpeieTIeHHs 3aKOHOB
pacrpeesieHus ¥ YUCIOBBIX
XapaKTePUCTUK CITyIalHBIX
BEJIMYMH; OCHOBHBIE TIOHSTHS,
3aKOHBI ¥ MOJIETTH MEXaHUKH,
MOJIEKYJIIpHO# (pU3HKH,
TEPMOIMHAMHUKH, OCHOBHEIE
(u3nUecKue SBICHUS, METOABI UX
9KCIIEPUMEHTAILHOTO
MCCIICOBaHUS

Ymern:

- UCTIOJIL30BaTh 0a30BbIC 3HAHUS B
o0acT MaTeMaTUKu U (WiIn)
(hM3HKY TIPH pelIeHNH 33129
npodeccHoHaTbHON JESITEIHHOCTH.
- pelaTh CUCTEMBI JIMHEHHBIX
YpaBHEHUH, IPUBOIUTH MaTPHUIILI U
KBaJIpaTUIHbIE POPMBI K
KaHOHUYECKOMY BUJY; pellaTh
OCHOBHBIE 33JJa4H JTUHEHHOU
anreOpsl; pemarh OCHOBHBIC 331a4u
AHAIMTUYECKOI TeOMeTpHU Ha
TUIOCKOCTH M B IPOCTPAHCTBE;
WCTIOJIB30BATh CTAHAPTHBIC
CIOCOOBI alpPOKCUMAITHN




OIIK-4.3. Bimaneer
OCHOBaMH TEOPUHU
(byHAaMEHTATBHBIX
pa3/esioB XUMHUH, Ha-
BBIKAMH PEIICHUSI KOH-
KPETHBIX TEOpETHYEC-
KHX U KCIICPUMEH-
TAJIBHBIX 3a/ad.

YUCIICHHBIX XapaKTePUCTHUK;
MPUMEHSTh METOJIbI MaTeMaTH-
YECKOTO aHANIN3a K UCCIIE0BAHUIO
3ama4 B mpodeccnoHaTbLHON
JIeITETLHOCTH; BBIOUPATh METOJT
00pabOTKHU TaHHBIX B COOTBETCTBUH
C IIOCTaBJICHHOM 3a7auei;
MPUMEHSATh CTaHAAPTHBIC CIIOCOOBI
pemreHus nuddepeHnnaIbHbIX
YPABHEHUH U CUCTEM YPaBHEHUM B
po(hecCHOHANBHON NesITeTFHOCTH;
OCYIIECTBIISITH BEIOOP METOIA JIJIsS
00pabOTKHU TaHHBIX B COOTBETCTBUH
C MIOCTaBJICHHOH 3aJauei;
TPYIIHPOBATH BEIOOPOTHEIE
JTAaHHBIE, TIPEJICTABIATh UX B BUJIC
rpaduyecKkux XapaKkTepHUCTHK,
OTIpEIETISTh TOUYCHYHBIE U
HMHTEPBaJIbHbIC OLICHKHU ITapaMeTPOB
pacrpeeNeHus;, MPaBUILHO
BhIpaXaTh (PU3MYCCKUE BEITUUUHBI,
OIIEHWBATh TIOPSAKH (PU3HIECKUX
BEJIMYUH; KOJUYESCTBEHHO
(hopMyIpoOBaTh U pemaTh
(hu3HYeCcKHe 3a1auH;

- HHTEPIPETUPOBATH PE3YIBTATHI
paboT B podeccuoHaIbHON
00J1acTH ¢ HCMOTb30BAHUEM:
TEOPETHUUECKUX 3HAHUMN B 00JIACTH
MaTeMaTHKH U (1iH) GU3NKH;
MPAKTHYECKUX HABBIKOB PEIICHUSI
MaTeMaTHIeCKUX U (VIIH)
(hu3nyecKux 3aay;

- OCYIIECTBIATEH BEIOOP METOIOB
pelIeHus 3a/1a4, Mperoaararnmx
MPOBEPKY CTATHCTHUECKHUX THUIIOTE3
U OIpeJIeICHuE TECHOTHI CBSI3U
MEX]y CIyYaifHBIMU BEJTUUUHA-MU
CTaTHUCTHUKU;

-3 PeKTUBHO IPUMEHSATH 00IIHE
3aKOHBI (PU3UKY ISl pEIICHUS
KOHKPETHBIX 33J1a4 B 00J1aCTH
(hU3UIECKON XUMUH,
KOJINYECTBEHHO ()OPMYJIMPOBATH U
pemarp Gpu3ndecKue 3aaaqm, ore-
HUBATh MOPSIKHA (PU3NMICCKIX
BEJIMYMH; PABUIBHO COOTHOCHUTD
CoJIepKaHNe KOHKPETHBIX 33j1a4 C
00IIMMH 3aKOHAMH (DU3UKH,
3((PEKTHUBHO PUMEHSITH 00IIHE
3aKOHBI (PU3UKU IS PEIICHUS
KOHKPETHBIX 33124 B
npodeccruoHanbHONU 00J1acTH;
UHTEPIPETUPOBATH PE3YJILTATHI
XUMHUUYECKUX HAOIIOIEHUN C
UCTIOJIb30BaHUEM (PU3NIECKIX
3aKOHOB.




Bnaapers:

- MeToZaMu 00pabOTKH U aHATTN3a
pE3yIbTAaTOB SKCIEPUMEHTA;

- METOoAaMHU pCHICHUA CTaHAAPTHBIX

aIreOpanyecKux, MaTpUYHBIX,
MOJICTAHOBOYHBIX ~ yYpaBHEHHH B
are0pandecKux CTPYKTYpax;

HAaBBIKAMH PEIICHHUS CTaHAAPTHBIX
3a/1a4 B BEKTOPHBIX MPOCTPAHCTBAX
M METOJAaMH HaXOKJICHUS KaHO-
HUYCCKUX (OpM JIMHEHHBIX TIpe-
00pa3oBaHMii; HaBLIKaMH Hc-
MOJIb30BaHUS  METOJ0B  aHaJlU-
TUYECKON T€OMETPUU U BEKTOPHOU
anreOpsl B CMEXKHBIX ITUCIUTIIMHAX
U XUMUHU; TpPUEMaMH HUHTEpIIpe-
Talldd  Pe3yJbTaToB  paboT B
po(hecCHOHANBHON NeATENBHOCTH C
WCIOJIE30BAaHUEM  TEOPETHIECKUX
3HaHMH B 00JIaCTH MareMaru-
YECKOro aHaJIn3a; METOJaMH
WHTEpPOpPETAllNN  pPEIIeHnHd  IoC-
TPOEHHBIX mrddepeHInanTbHbIX
yYpaBHEHUI W aHaNM3a WX pEIICHUs
C TOYKH 3pEHHUS  PE3yIbTaTOB
XUMUUYECKUX HaOroneHuii. lmers
MPAKTUYCCKUN  OMBIT:  PEIICHUSA
(bM3UYEeCKUX 3amad NpH IUTAHUPO-
BaHUU PabOT XMMHUYECKOW HaIpaB-
JICHHOCTH.

Hpod)eccuouaﬂbubw KomnemeHuyuu u quuKamopbt Ux 00CmuICeHus

I1K-6

CnocodeH  HCIOJIB30-
BaTh COBpeMEHHbIe
KOMIIBIOTEPHBIE  TeXx-
HOJIOTMU TIPH IUIAHM-
POBaHHMM  HCCJIEI0BA-
HUH, TOJYYEHUM WU
o0pabdoTke pe3yJbTa-
TOB HayY4YHBIX 3KcIe-
pPUMeHTOB, cOope, 00-
paboTke, XpaHeHUH,
NpeACTABJICHUU M Ile-
penade HAy4YHOl MH-
dopmannu.

IIK-6.1. 3HaeT oCHOB-
HBIE METObI, CIIOCOOBI
U CPECTBA IMOJyYe-
HUS, XpaHEHUs, 00pa-
OOTKH pe3yibTaToOB
HAYYHBIX 9KCIIEPUMEH-
TOB C IIOMOIILIO
COBPEMEHHBIX KOM-
MBIOTEPHBIX TEXHOJIO-
THH

IIK-6.2. Ymeer nosy-
4aTh U 00padaThIBaTh
pe3yIbTaThl HayYHBIX
IKCIIEPUMEHTOB C T10-
MOIIHIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHH;

IIK-6.3. Biageer me-
TOJaMHU PErUCTpaIiu
W MPOrPaMMHBIM 00ec-
neyeHuem st oopa-
OOTKH pe3ybTaToB

3HaTh: OCHOBHBIE TEH/ICHIIUU
Pa3BHUTHS COBPEMEHHBIX UH(OP-
MAIOHHBIX TEXHOJIOTHH,
COBpEMEHHbIE CIIOCOOBI IPUMEHE-
HUS KOMITBIOTEPHBIX TEXHOJIOTHH B
00y4YeHUN U HAYYHBIX HCCIIEI0Ba-
HUSX; OCHOBHBIE BO3MOKHOCTH
BBIYUCIIUTENBHBIX CUCTEM;
CPEICTBA TEJIEKOMMYHHKAI[HOHHOTO
JIOCTYTIa K ICTOYHHKAM Hay4YHOM
uH(pOpMAaIH; BO3MOKXHOCTH

ceru Internet nus opranmzanun
oTiepaTHUBHOTO 0OMeHa nHpopMa-
[UEH MeX/Ty HCCIeI0BaTEILCKUMHU
rpynaMu; NIpUMEHEHHE METO/IOB
MaTeMaTUIEeCKOTO MOJICITHPOBAHUS
B HAYYHBIX UCCIICJOBAHUSIX C UC-
MOJIb30BaHMEM MAKETOB MPOTPaMM
00pabOTKHU TaHHBIX, TOTOBBIX
MPHUKIIQIHBIX TTPOTPAMMHBIX
KOMIUICKCOB B 00JIaCTH XUMUH U
CMEXHBIX HayK, C BLIOOpPOM
METO/IOB PEIICHHUS TIOCTaBJICHHON
3a/1a4M; CUCTEMBI cOopa, 00paboTKH
U XpaHEeHUsI XUMUYECKOU UHPOP-
MAIIIH;, YCTPOWCTBO W MPHUHITUIIBI




HAy4YHOT'O
OKCIICPpUMCHTA.

00paboTku nHpOpMALTUH
CHCTEMaMHt MYJIbTUMEIHA, C
UCIIOJIE30BAHUEM CHUCTEM JIETIOBOI
rpauKu, HHTETPUPOBAHHBIX
CHCTEM JUTS TIPOBEJICHUS] MaTeMa-
TUYECKUX M WHKEHEPHO-TEXHUIEC-
KHUX pacueToB; ocHOBbI Web-
JM3aiiHa, TUPPOBOHU 3aIHCH
WHpOpMAIHH;

- OCHOBBI MaTEMaTHYECKOTO
MOJENPOBAHUS Y TUTAHUPOBAHUS
XUMHAYECKOTO SKCIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHYECKOTO
MOJETUPOBAHUS U TEXHUKH UX
IPOBEICHHUS;

- BO3MOKHOCTH IPUMEHEHUS
KOMITBIOTEPHBIX METOI0B
00paboTku nHpOpMaLUT

NPH pelICHUH Hay9HO-
MCCIIEOBATENILCKUX 33124

Ymern:

- IICTIOJTB30BAaTh COBPEMEHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHH U
CpeIcTBa OCTYNa K HCTOYHHKAM
Hay4YHOW MH(OpPMAIIH, METOIBI
MaTeMaTHIeCKOTO MOICIUPOBAHHS
(C UCTIONB30BaHNEM MAKETOB
mporpamMm o0pabOTKH JaHHBIX );

- IPUMEHSTh TOTOBBIE
TPUKJIaJIHBIE TPOTPAMMHBIE
KOMITJICKCHI B 00J1aCTH XUMHUH U
CMEXHBIX HAayK JUIs

TUIAHUPOBAHMSI SKCIIEPUMEHTATEHON
paboThI;

- aHaJIM3MPOBATH PE3YNbTaThI
MareMaTuieckoit oopaboTku
HAaY4YHBIX JAHHBIX C LEJBI0
OTIpeIeNICHHs] MX JIOCTOBEPHOCTHU H
00JIacTH UCIIOIb30BaHUS;

- IPOBOJIUTH THITOBBIC PACUYETHI
XMUMHUYECKUX TPOLECCOB; IPOBOIUTH
KBaHTOBO-XMMHYECKUE PACUETHI
CIIOXHBIX CHCTEM; - UCTIOJIb30BaTh
COBpeMEeHHbIe HHPOPMALUOHHEIE
TEXHOJIOTHH B 00yYEeHUH;

- HCIIOJIb30BaTh COBPEMEHHBIC
KOMITBIOTEPHBIC TEXHOJIOTHH H
CpeZACTBa JOCTYIa K HICTOYHUKAM
Hay4YHOH nH(OpMALNH, IPUMEHSATD
TOTOBBIE MTPUKJIIaTHBIE
NpOTPaMMHBIE KOMIUIEKCHI B
00J1aCTH XUMHUH U CMEXHBIX HayK
JUTSL pEIICHUSI TPOU3BOJICTBEHHBIX U
AHAJIMTUYECKUX 3a7ad, MOTy4YEeHUs U
00paboTku uHpOpMAIUH;

- UCTIOJIb30BaTh NH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIE H
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KOMITBIOTEPHBIE TEXHOJIOTHH AJIS
NpEeACTaBICHHS PE3YIbTATOB
npodeccHOHaTBHON NesITeNbHOCTH.
Buaapers: - npodeccuoHa bHBIMU
3HaHUSIMU COBPEMEHHBIX MH(OpMa-
MOHHBIX CHCTEM U TEXHOJIOTHH,

- IPaKTUYECKUMHU HaBbIKAMH
paboThI ¢ BEIYUCIUTETHHBIMU
CHCTEMaMHU, C IPUKIATHBIMU
NpOTrpaMMHBIMH KOMILJICKCaMHU;

- METO/IaMH IIOJIy4IEHUs], IPEACTaB-
JieHus: 1 00paboTKU HHpOpMALIUH,
HaBBIKAMH [OCTPOCHUS
IMIUPUIECKUX MOJEIeH

C MCIOJIb30BAHUEM I1AKETOB
NpOrpaMM CTATHCTHYECKON
00pabOTKH TaHHBIX,
MMHTALMOHHOTO

MOJICTTUPOBAHUSI TIPU PELICHUH
MOCTABJICHHBIX 3a]1a4;

- crocobamMu 00pabOTKM U aHATH3a
MOJy4EHHBIX PE3YJIBTATOB C yIETOM
MUMEIOLINXCSI JIUTEPATYPHBIX
JAHHBIX 1 YMEHHEM NPEACTaBIATH
NOJTy4EHHBIE B UCCIICIOBAHUSAX U
CaMOCTOATEIHLHOM padoTe
pe3yabTaTsl B HHPOPMAMOHHOM
BUJE;

- METOJaMH CO3JIaHHsI DIIEKTPOH-
HBIX TIOCOOMH, MyJTbTUMETUITHBIX
IIPE3EHTalU;

- METOIaMH ITOUCKa 1 OOMEHa
uH(popManueil B KOMIBIOTEPHBIX
CeTsIX, TEXHUYECKUMH H
NPOTrPaMMHBIMH CPEACTBAMH
3alIUThl UHPOPMALTUH, BKIFOYAs
MpUEeMbl aHTUBUPYCHOH 3allUTHI;
METO/IaMH OTIpE/IEJICHHS OTITH-
MaJIbHBIX ¥ PalliOHANbHBIX TEXHO-
JIOTHYECKUX PEKUMOB PabOTHI
o0opynoBaHus;

- TEXHOJIOTHSIMHU COCTaBIICHHS
00pazoBaTeIbHBIX IPOTPAMM

C TIPHUBJICYCHHEM COBPEMEHHBIX
JIEKTPOHHBIX M KOMIIBIOTEPHBIX
PECYPCOB; - COBpEMEHHBIMHU
KOMIIbIOTEPHBIMHU TEXHOJIOTHSIMH,
MO3BOJISIONIMMH MOJAEIHPOBATh
XMMUYECKUE UCCIIC0BaHNU,
00pabaThIBaTh MOTyYCHHBIE
pe3yibTaThl U TIPEJICTABIISATH UX B
BUie TaONIUI, TpapHKOB, AUATPAMM,
OTYETOB;

- COBpPEMEHHBIMH KOMITBIOTEPHBIMHU
TEXHOJIOTHSAMU, IPUMEHIEMBIMU
npu o0padoTke

11



IK-7

Cnocoben  mpeacras-
JATH MOJYy4YeHHbIe B
HCCIeI0BAHUSIX pe-
3yJbTaTbl B BHJE OT-
4YeTOB M HAYYHBIX
nyoaukanuii  (CTeHa0-
BbIX [0KJIA/0B, pede-
patoB u crateii B
NMepUOANYECKOl Hay4d-
HOIl meyaTu.

OIIK-7.1. 3naeT ocHOB-
HEIE METOBI, CIIOCOOBI
W CPENCTBA MOJTYUCHHS,
XpaHeHust, IepepaboTKH
uH(pOpMAIH; TPHUHIIU-
el 00paboTKu UHDOP-
MallU1; COCTABIISIET
0030p IUTEpaTypHBIX
HCTOYHHUKOB MO 33/1aH-
HOU Teme, opopmIIsieT
OTYETHI O BBITIOJTHEHHOM
paboTe 1o 3aaHHON
dhopme

MNK-7.2. Amanuszupyer u
KPUTHYECKH OIICHUBAET
pa3BHUTHE HAYyYHBIX
Hei, Ha OCHOBE MMe-
IOIIUXCSI PECYPCOB, COC-
TaBJISICT IUIaH PeIlCHHS
NIOCTaBJICHHOM 33124,
BEIOMpaeT U Moanudu-
[UPYET METOIMYCCKHE
pUEMBI;

MK-7.3. Ucnonezyer
COBpPEMEHHOE XUMH-
YeCcKoe 000pyIOBaHUE B
7a00paTOPHBIX YCIIO-
BHSIX, TPaMOTHO 000C-
HOBBIBAET IMOCTABJICH-
HBIE 32J1a91 B KOHTEKCTE
COBpPEMEHHOT'O COCTOSI-
HUS TIPOOJIEMBI, UCTIO-
Tb3yeT MaTeMaTHYEeCKHe
METO/IbI OIICHUBAHUS
THIIOTE3, 00paboTKH
IKCIEPUMEHTAIbHBIX
JIAHHBIX, MATEMAaTH-
YECKOTO MOJICIIMPOBa-
HUSI XUMUYECKUX
MPOIIECCOB M aIeKBaTHO
OIICHUBAET JIOCTOBEP-
HOCTb U 3HAYUMOCTD
MOJTYYEHHBIX PE3YITb-
TaToB.

3HaTh:

- OCHOBHBIE CIIOCOOBI M TIPUEMBI
ogopMIIeHUs, IPEACTaBICHHUS U
CHUCTEMaTHU3aIlNH PE3yJIbTaTOB
TEOPETHUUECKUX U IKCIIEPUMEH-
TaJbHBIX UCCIIEI0BAaHUI MapaMer-
POB U XapaKTepUCTUK NPHUOOPOB,
CXEM, YCTPOUCTB U YCTAaHOBOK
JIEKTPOHUKH U HAHODJIEKTPOHHKY;
- METOJIUKU U IPUEMBI
ONTHMAIBHON BU3yalU3alliu
uHpopmMan

Ymern:

- IOJIb30BAThCS OA30BBIMU
IIpUEMaMH U CTaHIapTHBIMH
MIPOrpaMMHBIMU CPEICTBAMHU
o(opMIIeHNs, IPEACTaBICHHS U
CHUCTEMaTHU3aluH Pe3yJIbTaTOB
TEOPETHYECKUX U IKCIIEPUMEH-
TaJIbHBIX UCCIIEOBAaHUI TapaMeT-
POB, XapaKTEPUCTHK U
KOHCTPYKLMI IPpUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK AJIEKTPOHU-
KM ¥ HAHORJIEKTPOHUKH B (hopme
OTYETOB, NIPE3EHTAIHA, JOKJIAI0B,
My OJTUKAITHAH.

- IIPEJICTaBJIATh

MOJTyYEHHBIE B HCCIIETOBAHMIX
pe3yNIbTaThl B BUJIE OTYETOB U
HAYYHBIX ITyOIMKaImi
(crennoBbIe JOKIANBL, pedepaTs
Y CTaThbU B IEPUOIMUECKOM
HAay4HOU MeYyaTH)

- IPEJICTABIIATH PE3YIBTATHl PaOOTHI
B BUJIE aHAIUTUYECKOTO OTYETA,
CTaTbH, BBICTYIUICHUS, TIPE3CHTALIUN
JOKJIa1a, THPOPMALTHOHHOTO
0030pa.

Bnaapers:

- 0a30BBIMU HABBIKAMU

0o opMIICHUS PE3YIbTATOB
uccienoBaHus B GopMe OTYETOB,
Mpe3eHTauil, TOKJIaI0B,
MyOJUKAIMHI 110 pe3ybTaTam
MIPOBEJECHHBIX UCCIENOBAaHUI
napaMeTpoB, XapaKTEPUCTHUK U
KOHCTPYKITHH MPHUOOPOB, CXEM,
YCTPOMCTB M YCTaHOBOK 3JIEKTPO-
HUKHU 1 HAHODJIEKTPOHHKY;

- OCHOBHBIMH CPEJCTBAMHU
BH3yaJIN3allii HHPOPMAIIHH;

- HaBBIKaMH OpraHU3allMy HayIHbBIX
JIACKYCCUI;

- HaBBIKAMH MyOJIMYHON M HAYYHOM
pedn;

- HaBBIKaMHM [TOMCKa U UCTIOIb30-
BaHUs HH(OpMaLMK B pazpese
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HpO(i)eCCPIOHaJ'H:HOfI ACATCIBbHOCTH

4. OFBEM JUCIUIIUHBI U BUJIbl YYEBHOM PABOTBHI

Ta6auna 4.1.
O0bem aMCcOMNIMHBI M BUABI Y4e0HOI padoThl
Bup yuedHoii padoThl Bcero yacoB | 6 cemecTp 7 cemecTp
OO01ast TPyA0EMKOCTh TUCIUTUTMHBI 432 216 216
AyIUTOpPHBIC 3aHSATHUS 256 138 118
Jlexmun 102 48 54
JlaGopaTopHbIe 3aHATUS 154 90 64
CamocrositensHas padora ctynentoB (CPC) 149 78 71
Kontpoib 27 - 27

5. COAEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM

(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA .
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX 3AHATUU

5.1. CtpykTypa u coaep:kaHue JUCHUIIMHBI

Taoauna 5.1.

OO61mast Tpy10eMKOCTb AUCHUIUIMHBI COCTaBIAET 12 3aueTHbIX equHull, 432 yaca

Paszgen nucuuninmHbl Bunaer yueGHoit paboTh! (dac) ®opMbI

Ne KOHTPOJISI
/o o Jlex- | Jla6o- | Camoc-

% = £| W | patop- | TOATE-

2 g § HbIC JbHAS

] @)

3 £ 8 paboTtsl | pabota
1. | Conepxanue, 3aJa4H, 6 1 2 4 4
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METO/IBI UCCIICTIOBAHHUS
buznyecKoil XuMuu

Xumuueckass TEpPMOJIMUHA-
Muka. OCHOBHBIE OIpese-
JIEHUs

HyneBoli 3akoH TepMoau-
HaMUKHU

[lepBblii 3aKOH TEPMOJIU-
Hamuku. Pabora, »HTAIb-
TYsI, BHYTPEHHSST SHEPTHSI.

2,3

Tepmoxumus. 3akon ['ecca

4,5

K.p.

TennoemMKoCTb. 3akoH
Kupxrogpda

5,6

N

Komnmoxk-
BHYM

Bropoii 3akoH Tepmoau-
Hamuku. Uukn  Kapho.
DHTPONHUS

6,7

Komnmoxk-
BUYM

Tpetuii 3ak0H TepMOAUHA-
Muku. [locrynar [lnanka

XapaKkTepUCTUUECKUE
byHKIHH, XUMHUYECKHUI
MOTEHIINA

10.

®da3oBble
YpaBHeHue
Knaneiipona

paBHOBeCHS.
Knaysuyca-

10

Komnmoxk-
BUYM

11.

[IpaBuno ¢a3 I'mbOca.
OJIHOKOMIIOHEHTHBIE CHC-
TEMBI

11

12.

BI/IHapHBIe CHUCTCMBI

12

SN

Kommoxs.

13.

TpeXKOMHOHCHTHBIe CHUC-
TEMBI

13

14.

XHUMUYECKOE pPaBHOBECHE.
KoHcTaHThl paBHOBECUS

13,
14

Komnmoxk-
BUYM

15.

YpaBHeHue U30TE€PMBI
XUMHUYECKON peaKIuu

14

16.

OOmiast ~ XapakTepHCTHKA
pacTBOpOB. YpaBHeHue
I'u66ca-/lrorema

15

Kontp.pab.

17.

NneanpHbie pacTBOPBL.
Ypasuenus Payns u I'enpu

16

18.

KonmuratuBHele cBOMCTBA
pactBopoB.Peanbubie
pacTBOPBI.

17

HTtoro 3a 6 cemectp

XuMHUecKas KHHETHKA:
dopmabHasi KHHETHKA

Kunetnka  HeoOpaTHMBIX
peakiuit 1,2,3, n-
TIOPSIIKOB

3aBHCUMOCTD CKOpOCTH
peaKkiuu OT TEMIIEPATYPHL

Kontp.pab.

Kunertuxka CJIOKHBIX

Kommox-
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peakuuin (0OpaTuMBIX, BUYM
napajieNIbHBIX )

5. | Kunernueckue Teopun 7 8 4 - 6

6. | Karanmutuuyeckue peakuuu | 7 8,9 4 4 6 Komnok-
Y KaTaJIN3aTOPbI BUYM

7. | F'oMoreHHbIi KaTaaus 7 9,10 4 6 6

8. | 'ereporeHHsbIl KaTamus3 7 11, 4 6 6 Komnok-

12 BUYM

9. | Teopumn reTeporeHHoro | 7 13 4 - 4
KaTajimsa

10. | DnexTpoxumus: cBoicTBa | 7 14 4 6 6 Komnnok-
pPacTBOPOB SJIEKTPOIUTOB. BUYM

11. | DneKTponpOBOIHOCTD 7 14 6 4 4
PacTBOPOB 3JIEKTPOIUTOB.

12. | D]1C, DJIEKTPOJTHBIC 7 15, 4 6 6 Kommox-
MOTEHIHAIIEI, rajb- 16 BUYM
BaHUYECKHUE DJICMEHTHI

13. | TepmonuHamuka 7 17, 2 6 5 Pedepar
raJIbBAHUYECKOTO 18
JJIEMEHTa
Hroro 3a 7 cemcerp 54 64 71
HTroro 3a rog 102 154 149

5.2. Conepxkanue TUCHUNIUHBI «PU3HYeCKass XUMUS
1. BBEAEHHUE

Conepxanue u 3anauu pusnueckol XxuMuu. MeToabl UCCIEeI0OBaHUS, UCTOPUS Pa3BUTHUS (PU3HUECKOM
XUMHHU U POJIb OTEUECTBEHHBIX yUeHBIX. TepMuHoorus. YuebHas quTeparypa.

2. XUMHNYECKASA TEPMOINHAMUKA

OCHOBHbIE TIOHATUSL M oOINpeaeiacHus. TepMOIMHAMHYECKHME CHUCTEMbl U IPOLECCHI, MapaMeTpbl
COCTOSIHUSI CUCTEMBI. Y paBHEHUE COCTOSIHUS UJICANIbHBIX I'a30B. DKCTCHCUBHBIE U MHTEHCUBHBIE CBOMCTBA.

[lepBoe Hauano TepMOAMHAMUKHU. TepMOJIMHAMMYECKUI CMBICI HOHATHH «TerioTa» u «pabora». CBs3b
BHYTpPEHHEHN 3Hepruu, paboThl U TeIoThl. [IpuiokeHus nepBoro Hayana TEPMOAMHAMUKH K Pa3IUYHBIM
nporeccaM. M30X0pHbIi, n300apHbIi, aguadaTUYECKU U W30TEPMHUECKUI Mpolecchl. ODHTANbNUA, Kak
GyHKIMS COCTOAHUSA CcUCTeMBbl. CBs3b MEXAY TEIJIOBBIMU 3(@exTamMu Mpu TMOCTOIHHOM 00beMe U
IIOCTOSIHHOM [JJaBJICHHH.

Tepmoxumusi. TemnoBble 3PQPEeKTl XUMUYECKUX peakiuil U (a30BBIX NEPEXOJOB U HMX OINBITHOE
ornpeneseHne. 3aKOH MOCTOSTHCTBA TeIIoT peakiuu (3akoH ['ecca). [Ipunoxenue 3akona I'ecca k pacuety
TeIIOBbIX d(dekToB peakmuu (cienctBusi w3 3akoHa [ecca). CraHmapTHbIE TEIUIOTHI CTOPAaHHUS U
oOpaszoBanusi. MHrerpanpHas u guddepeHuanbias TEIUIoThl pacTBOpeHus. PacueT TemnoT (as3oBbIX
IIpEBPAICHUI.

TennmoeMkocTh ra3oB. TemaoeMKOCTH CpefHsss WU UCTHHHAs, W300apHas U M30XOpHas. 3aBUCHUMOCTb
TEIIOEMKOCTH OT Pa3InYHbIX PakTopoB. UHTEPHOISAIIMOHHBIE YPaBHEHUS.

3akon Kupxrodda. Pacuer temnoBbix 3¢ (ekToB MpH pa3HbIX Temreparypax. TaOnuil cTaHIapTHBIX
SHTAJIBITH.

OOpaTtuMble TpoOLIECCHl KaK IOCIEA0BATEILHOCTh COCTOSHUN paBHOBecHs. lIpumepsl oOpaTHUMBIX H
HeoOpatumbIx TiporieccoB. Mmeanmpubiii 1mukn Kapno. Ilonstue o MakcumanbHOM paboTe. YciaoBus
MOJy4eHUs MaKcHMajbHOH pabGotbl mo uukiny Kapuo. HepaenctBo Knaysmyca. HampasnenHocTh
mporeccoB B mpupone. OOpaTHMOCTh XUMHUYECKHX peakiuid. Bropoe Havalo TEpPMOIWHAMHKH, €TO0
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¢usnueckuit cmbicia. Ilonste 00 sHTponuu. POpMYIMPOBKM BTOPOrO Hayaja TEPMOJMHAMUKH, €ro
MaTeMaTH4ecKoe BblpakeHHEe. CBsI3p MEPBOr0 M BTOPOTO 3aKOHOB TE€pMOJMHAMHUKHU. PacueT sHTponuun
UICAIBHOTO Ta3a M peaJbHOro BelecTBa. PacueT HM3MEHEHUs HHTPONMM pa3IUYHBIX IPOLECCOB U
XUMUYECKUX peakuui. V3MeHeHue >HTpONMU M30JIMPOBAHHOM CUCTEMBI M HAIIPaBJICHHOCTBH IIpoLEecca.
Cratuctuueckoe 000CHOBaHHE BTOPOI'O Hayala TEPMOJUHAMUKH.

Tperuit 3akoH TepmoanHamuku. Ilocrynar Ilnanka.

N30X0pHO-M30TEPMUYECKH U H300apHO-M30TEPMUYECKHI MMOTEHIUAIIbI, KAK KPUTEPUU HalpaBJICHUS
npouecca. XMMUYECKOE CPOJICTBO pearupyromux BemecT. CrnocoObl pacuera U300apHOro U U30XOPHOTO
NOTEHIMAJIOB MPU pPA3IMYHbIX Temreparypax. Meron Temkuna-llIBapumana. VYpaBuenuss ['nG6ca —
I'enbmromnsia.

Xapakrepuctuueckue ¢GyHKuuu. TepMOAMHAMUYECKHE YPABHEHUS COCTOSIHHS, CBSI3bIBAIOILUE
XapaKTepUCTHYECKUE (QYHKIUH C IapaMeTpaMy COCTOSIHUS CHUCTEMBL. XapaKTepHCTHYeCKHe (YHKIUU
pEaJIbHOTO Ta3a.

XUMUYECKUN MOTEHIMan. Pacyer XMMHYECKOro MOTEHIMalla KOMIIOHEHTa B Ta3aX M pacTBOpax.
[lpencraBnenue O JETy4eCTH W aKTUBHOCTH BemiecTB. KoadduuueHT axTHBHOCTU. 3aBHCHMOCTD
Kod(¢uLmeHTa aKTUBHOCTH OT KOHLEHTpauuu. MeTronbl pacueTa JIETy4eCTH. YPaBHEHHME COCTOSHUS
peasbHBIX Ia30B.

3. DPA30OBOE PABHOBECHUE

®azoBble nepexoasl 1 u 2 pona. TepmoaunHammka (a3oBbix paBHOBecHHd. CBSI3b MEXIY TEIUIOTON
dazoBoro nepexojia, TeMrnepaTypor u naBieHueMm. YpaBHeHue Knaysuyca — KnaneiipoHa ans pa3inuuHbIX
(ha30BbIX IEPEXO/IOB.

[Tonstue "daza", "koMrnoHeHT", "HE3aBUCUMBINH KOMITIOHEHT", ""cTenens cBoOObI". [IpaBuno ¢ga3 ['mdoca.
dazoBble aUarpamMmbl. J(uarpamMmbl COCTOSIHHMSI OJJHOKOMIIOHEHTHBIX cucteM. [IpuMenenwme mpaBuia (a3
I'u66ca k 1uarpaMMe COCTOSTHUSI OJHOKOMITOHEHTHON CHCTEMBI.

[Tpumenenune npaBwia a3 K OMHAPHBIX cUCTeMaM. /[narpaMmbl COCTOSTHUS IBYXKOMITOHEHTHBIX CHCTEM.
TBEpasie pacTBOpHI. JlnarpaMMsbl MJIaBKOCTU JI1 KOMIIOHEHTOB HEOTPAHUYEHHO PACTBOPHUMBIX B KHUAKOM U
TBEPJIOM COCTOSTHUSAX. J{MarpamMmbl COCTOSIHHSI ¢ 00pa30BaHMEM XMMHYECKOTO COSTWHEHUS, TUTaBSIIETOCS
KOHI'PYIHTHO ¥ HHKOHTPY?HTHO.

TpexKoOMIOHEHTHBIE CUCTEMBI. [ paduieckoe BrIpaKeHHE COCTaBa.

4. XUMHNYECKOE PABHOBECHE
Xumunyeckoe paBHoBecue. TepMoAMHAMUYECKUE YCIOBUS XMMHYECKOIO PAaBHOBECHS. 3aKOH JIEHCTBUS

Macc. KOHCTaHTBI paBHOBeCHS XMMHUYECKMX pPEaKUMH M CHOCOOBl MX BBIPAKEHHs 4Yepe3 HaplualbHOe
JIaBJI€HUE, KOHLEHTPALUH, JIETy4YeCTH, aKTUBHOCTU pearupyroumx BeumecTB. CBA3b MEXIy KOHCTaHTaMHU
paBHoBecusl. [Ipasuio Jle-lllaTense. CriocoObl 3KCIIEPUMEHTAIBHOTO ONPEAEIEHUS] KOHCTAHThl PAaBHOBECHS.
3aBUCUMOCTb KOHCTaHTHl PABHOBECHS OT AABJICHHSA. XMMUYECKOE PAaBHOBECHE B I'€TEPOTE€HHBIX CHUCTEMAX.
KoHcTaHTBl paBHOBECHsI TE€TEPOTEHHBIX CHUCTEM. BbIpa)keHHE KOHCTAHTBI PAaBHOBECUS YEPE3 CTEIECHb
aucconnanuu. JlapieHue U TeMneparypa JUCCOLUaliu.

VYpaBHeHHe H30TEepMbl XUMHYeckoi peakuuu. CrannaptHas cBoOojHas sHeprust ['mb6o6ca. Talnmua
CTaHJAPTHBIX TEPMOJIUHAMHUYECKIX (PYHKINH U €€ MCIIOJIb30BaHUE TPHU pacueTax KOHCTAHTHI paBHOBECHSI.

3aBUCHUMOCTh KOHCTAHTBl PaBHOBECHs OT TeMmImeparypbl. M3o0apa M M30Xopa XMMHUYECKOH peakuuu
Bant-T'odda. Pacuer koHCTaHTHI paBHOBECHST XMMUYECKOH PEAKIMH TIPU PAa3TUIHBIX TEMIIEPATYpax.

5. PACTBOPBI

Tepmunonorus. OO6mas xapakTepUCTHKa pacTBOpoB. [lapuuanbHble MOJbHBIE BEJIMYUHBI U UX
3HaYEHUE B TEPMOJMHAMUKE PACTBOPOB. 3aBUCUMOCTh PAaBHOBECHBIX CBOMCTB PacTBOPOB OT XMMHUYECKOIO
NOTEHIMAaja U APYrux BeJuduH. YpaBHeHue I ' nooca-/{rorema.

Wneanvubie pactBopbl. IlpenensHo pa3OaBneHHble pacTBopbl. YpaBHeHuss Payns u I'enpwm.
PacTBOprMOCTB razos.

Konnurarususle cBoiicTBa pacTBopoB. I[loHmkeHue Temneparypbl 3aMep3aHus U IOBBILICHUE
TEMIIEpPATypbl KUIIEHUS pacTBOPOB. OCMOC M OCMOTHYECKOE JaBieHue. OnpeneacHue MOJIEKYIISIPHOM MacChl
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U CTENECHU JIMCCOIMAIMH PACTBOPEHHOTO BelecTBa. PacmpeneneHHe pacTBOPEHHOTO BEIIECTBA MEXIY
JIBYMsI HECMEITMBAIOIIUMHUCS PACTBOPUTEIISIMHU, KOA(PDUIIMEHT pacupeaeNeHns. DKCTPaKIUs U3 PaCTBOPOB.

Peanmpupie pactBOpbl. IlomokuTenbHBIE W OTpHLATENbHBIE OTKIOHEHHS OT 3akoHa Payms.
3aKOHOMEPHOCTH OOIIEro MaaBlieHUS IMapa JeTydux cmeceld. 3akoHbl KonoBanoBa. CoBepiieHHBIC H
pETYISpHBIE PACTBOPHIL.

6. KHHETUKA XUMHWYECKHNX PEAKITA
®opmasibHass kMHeTUKAa. OCHOBHOM 3aKOH KMHETUKU. CKOpocTh XuUMHuecKod peakiuu. KoncranTa

CKOPOCTH M KMHETHUYECKHH MOpsAoK peakuuu. KnHetndeckoe ypaBHeHue. IloHATHE 3i1IeMEHTapHOrO akra
peaxmmu. [Ipocteie peakunu. Knaccudukamnus npocThIX peakiuii 1o MOJICKYJISIPHOCTH.

Kunetnka HeoOpaTUMBIX peakiuil IepBOro, BTOPOro, TPETHEro U M-HOT'O MOPSAIKOB.

Meroas! onpeneeHns MOPSAKOB PEAKLIUU.

3aBUCUMOCTh CKOPOCTH peakiuu oT TemnepaTypsl. IlpaBuno Baut-I'opda u ypaBHeHHe AppeHunyca.
TemnepatypHblii KO3(QQUIMEHT CKOPOCTU. DHEPrusl aKTUBALUKU XUMHUYeckol peakuuu. CrocoObl pacueTa
JHEPIUH AKTUBALIUH.

CrnoxHple peakuuu: OOpaTUMble, MapajielbHble, MOCIeI0BaTeNbHbIe, compsbkeHHble. llonsTue o
auMUTHpYoIeld crtaaud. POTOXMMHUYECKHE pEaKLMU. 3aKOH SKBUBAJIEHTHOCTH OWHIITEHHA. KBaHTOBBIN
BBIXOJ. XHWMHYECKOE JICHCTBHE W3IIYYEHUW BBICOKMX dHepruil. Pammonus Boawl. llenHble peakuuw.
OcoOeHHOCTH KMHETHKH LEeMHbIX peakuuid. [IpocTele M pa3BeTBiIeHHbIE 1eNH. BO3HUKHOBEHHE U OOpHIB
ueneit. Ponb paaukaios.

Teopernueckue NPENCTABICHU XUMHUYECKOW KUHETHUKUA. T€OpHM AaKTUBUPOBAHHOIO KOMILIEKCAa M
AKTUBHBIX CTOJIKHOBEHUHU. Teopust abcomoTHRIX ckopocTel. CTepudeckuii pakTop. DHTPONHHHBINA (aKTOp.
AKTHBHpOBaHHBIN KOMIUIEKC. VICTUHHAS 3HEPIUsl aKTUBALIMM XUMUYECKON PEAKIUH.

7. KATAJIN3

Karamutnueckue peakuu. Mexanusm peakiuii. [1010)KuTenbHBIN U OTpULIATEIbHBIN KaTanm3. O0mue
cBoiicTBa KaTanu3atopoB. Murubutopsl. [IpoMmoTopsl. OTpaBieHne U CTapeHHE KaTalu3aTopoB. BrusHue
KaTaJIn3aToOpa Ha SHEPTUIO0 aKTUBALIUU.

I'omorenHsbIit kaTtanus. Teopuss rOMOreHHOTO Karajin3a. Pojib mpoOMeEXKyTOYHBIX TPOAYKTOB. MI3MeHeHue
SHEPTHM AKTUBALIUU [IPU TOMOI'€HHOM KaTaJu3e.

I'ereporennsiii katanu3. OCOOEHHOCTH KaTajau3aTOpPOB I F€TEPOr€HHOro Karaiau3a. Buabl TBepabix
KaTaJu3aToOpOB M CIOCOOBI X MoJydeHusi. MexaHn3M rereporeHHO-KaTaluTUYECKUX peakiuii. Pusndeckas
U xumuueckas agcoponus. {uddy3nonnas u KuHeTHYECKast 00JIACTH MPOTEKAHUS TeTEPOreHHOTO KaTaan3a.
N3MeHeHne »HEpruM Mpu TETepOreHHOM Kartanu3e. McTuHHas W Kakymascs 5SHEPruu  akTUBAIUU
reTepOreHHO-KAaTAIMTUYECKUX PEAKIIUI.

8. JJIEKTPOXNUMMUA

PacTBopbl 21€KTpOaUTOB. TEopus 3JIEKTPOIUTHYECKON Aucconuanuud AppeHnyca U €€ OrpaHHUYCHUS.
OcCHOBHBIE TIOJOXKEHUS TEOPHHM CHIIBHBIX JJeKTponuToB. WMonHas atmocdepa. KoHcraHTa W cTeneHb
JUCCOLMALIMN 3JIEKTPOJIUTOB 3akoH pasBefeHus OcTBaibia. AKTUBHOCTh M KO3(PQHUIMEHT aKTUBHOCTH.
Honnas cuna. [IpaBrino HOHHOHM cuiibl. 3aBUCUMOCTH KO (HUIIMEHTa aKTUBHOCTH OT HOHHOM CHJIBI.

VYnaenbHas ¥ MOJApHasl 3JIEKTPUYECKHE IPOBOJUMOCTH, 3aBUCHUMOCTb HUX OT PA3IMYHBIX (DaKTOPOB.
OKBUBaJEHTHas 3JIEKTPONPOBOJHOCTh MpU  OecKOHEUHOM pa3baBieHud. [loIBMIKHOCTH  HOHOB.
OnexkTpodopeTnieckoe U pelakCalliOHHOE TOPMOXKEHHE MOHOB. DCTa(EeTHBIH MEXaHU3M MEPEHOCa HOHOB
THAPOKCWIA W THUAPOKCOHMA. Yumcna mnepeHoca HWOHOB. [IpakThueckoe NpUMEHEHHME H3MEpPEHUHN
NEKTPUYECKON TPOBOJUMOCTH.

DNeKTpOoHbIE MPOIIECCH, TAIbBAHUYECKUE 3JIEMEHThl. BO3HUKHOBEHNE MOTEHIMaNa Ha IPaHULE JIBYX
¢a3. CtpoeHue ABOMHOIO 3JIEKTPUYECKOTrO CJIOSI Ha I'paHMIIe MeTaul-pacTBop. YpaBHeHuss HepHcra s
pacuera snekTpogHoro mnoteHuuana v IDJIC. XuMmMHUecKHMe U KOHIEHTPAL[MOHHBIE TaJIbBAHUYECKUE
aneMeHThl. Dnektpoabsl | u |l pona, razoBble 3J€KTPOMbI, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE (PEIOKC)
anekTpoabl. CTaHIapTHBIE JIEMEHTBI U 3JIEKTPOAbL. DIEKTPOXUMHUYECKUE LEITH.

TepmonuHamuka rajabBaHWYecKoro sjneMmenTa. McnonszoBanue ypaBHeHuit ['mbO6ca-I'enpmronbua s
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pacucTa TCIIOBBIX 3(1)(1)€KTOB BHGKTPOXHMHHCCKOﬁ PCAKIMU U I'dJIbBAHUYCCKOI'O 3JICMCHTA.

6. OBPASOBATEJIBHBIE TEXHOJIOT'UH

[Tpu u3yyeHN TEOPETUYECKOTO Kypca Ha JIEKIUAX IpeIycMaTpUBaeTCs 3aJI0)KEHHE MaTepHala B BUIE
npeseHTanuu. OTAeNbHbIE JEKIUU U31araloTcs o MpoOIeMHON TEXHOJIOTHH.

Ha nexuusx MCHOnB3yrOTCS B KadyecTBE JEMOHCTPALMOHHOrO Mmatepuana llepmonnueckas cucrema
sanemenToB /. 1. MenzeneeBa u psii Apyrux CipaBOYHbIX TaOIHUIL.

IIpy wm3ydyeHMHM OTHENBHBIX pa3lelIoB Kypca NPEeNyCMaTpUBAETCSl IOCTAHOBKA JIEKIIMOHHBIX
JIEMOHCTPAILIMOHHBIX OIBITOB.

HexkoTtopele pa3nenbl TEOPETHYECKOTrO Kypca H3Y4arOTCsl C MCIOJNb30BAHMEM OIEPEKAIOLIEH
CaMOCTOSITENIbHOM pabOThI: CTYJIEHTHI MOIYYalOT 33JaHKsI HA 03HAaKOMJICHHE C HOBBIM MaTepUalioM /10 €ro
U3JI0KEHUS Ha JIEKIHH.

Ilepen ouepenHol NeKIMEN, Kak MPABUIIO, MPAKTUKYIOTCS <JICTYYKH» [0 MaTepUATy MPEeIbIaylen
JeKIMHU. DTO MO3BOJSET OIPENCINUTh CTENEHb YCBOSHHS HM3JI0KEHHOro paHee Mmatepuana. Jlns Oonee
OCHOBAaTEeJIbHON OIEHKH YCBOSIEMOCTH TEOPETUYECKOTO MaTepuaja CTYJEHTaMH HCIHOJB3YIOTCS TECThI, a
TaK)K€ TPAJULIMOHHBIE MMCbMEHHBIE U YCTHBIE KOHTPOJbHBIE MEPONPUATHS (KOJUIOKBUYMBI, KOHTPOJIbHBIE
paboThI, cobeceIoBaHNuE).

IIpu npoxoxneHuu Ta0OPAaTOPHOTO MpaKTHKyMa CTyICHTaM IpelnjaraeTcs padoTaTh B MajbIX
rpynmnax: yueOHas rpymnmna pa3ouBaercs Ha HECKOJIBKO HEOOIBIIUX Py — IO 2-3 YyenoBeKa.

Kaxxnas rpynna BblnosHseT 3aaaHue (JJaDOpaTOpHBIE OMNBITHI) U3 JAOOPATOPHOIO IMPaKTUKyMa I10
¢buznueckoit xumuu. [Iponecc BbImoTHEHUS J1a00PATOPHBIX OIBITOB OCYIIECTBISIETCS HA OCHOBE OOMEHa
MHEHHI ¥ BEIOOPA ONTUMAIIHOTO MYTH PEIICHUS.

Ha ocHOBaHuMM mMOJy4YeHHBIX JAaHHBIX IO BCEM OIBITaM KaXKIBIA CTYJEHT 3alloJIHAET CBOM
71a00paTOPHBIM JKypHaJ, TJE€ 3alUCBHIBACT PE3YNIbTaThl OIBITOB, HAOIIONEHUS, COCTABISET YpaBHEHUS
peakuuii XMMHUYECKHX IMPOILIECCOB, €CIU HY>KHO MPOU3BOJUT COOTBETCTBYIOIIWE PACUYEThl U PE3yNbTaThl
IIPEJICTABISET B BUJIE I'pahuyecKoil 3aBUCIMOCTH.

Ha cobecenoBanuu c mpemogaBaTelieM CTYIEHT MpeacTaBisieT OGOPMIICHHBIM OTYET MO JaHHOM
nabopaTopHOi paboTe M OTBEYaeT Ha BOINPOCHI IPENOJaBaTessl, CBA3aHHbIE C METOJUKON paboThl,
pesynbratamMu W BbIBoAamu. [lo psay pa®oT mnpemycMaTpuBaeTcsl MPUMEHEHHE TECTOBOTO METOoJa
«3allUuThD).

I'pynmoBass pabora B xumHYeckoil 1ab0OpaTOpuu CTUMYIHPYET COIJIACOBAHHOE B3aUMOJICHCTBUE
MEXJy CTYACHTaMH, OTHOIICHHS B3aWMHOW OTBETCTBEHHOCTH M cOTpyaHHuecTBa. Ilpum ¢opmmupoBanuu
IPYNIl YYWUTBHIBAETCS [Ba IPHU3HAKA: CTENEHb XMMHUYECKOH IOATOTOBIEHHOCTH CTYAEHTOB M XapaKTep
MEXJINYHOCTHBIX OTHOIIEHUH. B psiae ciydaeB cTyneHTaM caMuM Ipejjaraercs pa3OuThCsl Ha TPYIIIBL,
COCTaB KOTOPBIX BIOCIIEACTBUU MOXKET KOPPEKTUPOBATHCS JIIsl MOBBIIIEHUS KauecTBa paboThl.

B nabGoparopHOoM mpakTHKyMe€ IpH BBIIOJHEHUH OTIEIbHBIX OIBITOB HCIIOJIB3YETCS METOJ
npoOJeMHOro Oo0y4eHHus: CTYACHT IMOJy4yaeT 3a/laHue Ha XMMUYECKMH Mpolecc, METOAUKY KOTOPOTO OH
JIOJIKEH MOA00paTh CaMOCTOSATENbHO, UCXO/1sl U3 UMEIOIINXCS PEAKTUBOB, 0OCYIUTD €€ C MpernojaBaTesieM U
3aT€M IIPUCTYIUTD K €r0 BHITIOJIHEHMIO.

7. NIEPEYEHb YYEBHO-METOJUYECKOI'O OBECINEYEHUS J1JIs1 CAMOCTOSTEJbHON
PABOTbBI OBYYAIOIIUXCA 11O JUCIUIIVIMHE (MOAY JIIO)

JlexumoHHbIE 3aHATUS POBOAATCA | pa3 Hezelnto B 00beMe 2 yacoB B ILIECTOM CEMECTPE U 3 4acoB B
ceapMoM cemecTpe. JlabopaTopHbIe 3aHSATHS MPOBOJSATCS €XKEHEIETHHO B 00heMe 8/6 9acoB B HECIIO.
IToce okoHYaHUS U3YUEHHSI KOXKAO0M TEMBbI CTYJEHTHI IPOXOAST TECTUPOBAaHUE, COOECEeI0OBAHNE, BBIIOIHS-

IOT KOHTPOJIbHBIE PAOOTHI.
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7.2. YkazaHus 111 00y4aronuxcst 0 OCBOCHUIO TUCIIUTUTHHBI

Tadauuna 7.1.. Coaepxxanue caMmoCTOATEIbHON PadoThl 00y4aAOIIMXCH

NeNe Temvl/6onpocewl, ebiHOCUMBIE HA CAMOCMOAMETbHOE UZYYECHUE Kon-60 Dopmbt
o/ padomoi
uacoe
6 cemecmp
1. | I'padmyeckrie ¥ aHATUTHYECKUE METOMABI OIICHKH OTKJIOHCHHWH CBOWCTB 4 cobeceroBaHue
pearbHBIX CHCTEM OT CBOWCTB HJICAIBHBIX. |epMOJAMHAMHYECKUE
cuUcTeMbl.  TepMOJAMHAMHYECKHE  CUCTEMBL.  TepMOIMHAMHYECKHUEC
nepeMeHHble. CTaHZApTHBIE COCTOSHUSA W CTaHJAPTHBIC TETUIOTHI
XHUMHUYECKHX PEaKInil.
2. | 3aBUCUMOCTbh TEIUIOEMKOCTH OT TEMIIEpaTypbl U pacdeThl TeMJIOBBIX 4 cobeceroBaHNE
3¢ exToB peakiuii. TECTOBBIN
KOHTPOJIb
3. | I3MeHeHne »HHTPONUU HM3OJUPOBAHHOM CHCTEMBl M HaIpaBICHHE 4
nporiecca.
4. | Ilocrynat Ilnmanka u abCcomtOTHASI SHTPOTIHS. 4 cobecenoBaHme
TECTOBBII
KOHTPOJIb
5. | ®ynnameHnTanbHoe ypaBHeHue ['m66ca. Dueprus I'enpmrombiia, sHEprus 4 cobeceioBaHNE
['u60ca u ux cBoiicTBa. TECTOBBIHN
KOHTPOJIb
6. | Merobl pacyera SHTPOIIUHU, BHYTPEHHEH YHEPTHUHU, SHTAJIBIIUU, YHEPTUU 4 cobeceoBaHue
['eneMmrombia u SHEprum [ n60ca.
7. | YcnoBusi paBHOBECHS] M KPHUTEPUH CAMOIPOHM3BOJIBHOTO TPOTEKAHUS 4 cobecemoBanme
IPOIIECCOB, BEIPAKEHHBIX YePe3 XapaKTePUCTHUECKUE (PYHKITHH.
8. | YpaBHenue I'uGbca-I'enbMronbpma u ero pomb B xumud. Pabota 4 cobeceroBaHue

XUMHUYCCKOIr'o IIponecca.
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9. | HenpneanpHble )KUAKHE PACTBOPHI U X CBOWCTBA. 4 co0ecei0BaHNE
TECTOBBII
KOHTPOJIb
10. | Koa¢dunmeHnTs ak THBHOCTH U MIX OTIPEJICIICHUE. 4 co0eceJ0BaHNE
11. | PacTBOpUMOCTH B HJI€aTbHBIX U MIPEACIBHO pa30aBIECHHBIX PACTBOPAX. 4 cobecenoBaHme
12. | OcmoTHuueckre 1 MeMOpaHHbBIE PAaBHOBECHUS B PACTBOPAX. 4 cobecenoBaHme
13. | VpaBuenue Knaneiipona-Knasuyca u ero npuMeHenue. 6 cobecemoBaHNE
14. | ®a3oBble epexo/ibl BTOPOro psia. YpaBHeHue JpeHdecTa. 6 co0eceioBaHNe
15. | Cucremsl, oOpa3zymolie TBEpble pacTBOPHl U XMMUYECKHE COCAMHEHUS 6 cobeceroBaHNe
C KOHIPYDHTHOM M  HMHKOHIPYDHTHOM TOYKOM  IUIABJICHMS
DBTEKTHYECKAs U IEPUTEKTUYECKAsI TOUKH.
16. | OrpanuyeHHas B3aMHasi PACTBOPUMOCTD TPEX JKUIKOCTEH. 6 cobece0oBaHNE
17. | Jlokanu3zoBaHHass ¥ JeJIOKaTU30BaHHas ancopOmus. UM3o0apbl u 6 cobecenoBaHue
M30TEepMBI  afcopOnuu. AgcopOums w3  pacTBopo. [uOOcoBckas TECTOBBII
anpcopOums. [lomumonexynsipHas ancop6rusi. Merox BOT. KOHTPOJIb
7 cemecmp
1. | TepmoanHaMuyecKas TPAaKTOBKA MOHATHUS O XMMUYECKOM CPOJICTBE. 20 cobece0OBaHNE
2. | PacueTpl KOHCTaHTHI PABHOBECHUS] XUMHUECKUX PEAKITHA. 20 cobeceToBaHNE
3. | KucinoTHo-ocHOBHOW KaTajau3 B TPOMBIIUIEHHOCTH. | eTeporeHHbIi 20 cobeceroBaHne
KaTajau3 B MpOMbIIIIeHHOCTH. {eonuTel U ux cBoicTBa. MeTalbl Kak TECTOBBIN
KaTaiau3aTopsbl. [ IpoMbIIITIEHHBIN KaTau3. KOHTPOJIb
4. | DnekTponu3 B MpOMBIIITIEHHOCTH. boprba ¢ koppo3uen. 11 co0ecei0BaHNE
TECTOBBIN
KOHTPOJIb
HUTOTI'O: 149

8. OHEHOYHBIE CPEJACTBA /UISA TEKYIHEI'O KOHTPOJISA YCIIEBAEMOCTHU N

MPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn

BapuanT 1

H30TCPMHUYCCKOM HpOI_ICCCElX?

8. KakoBa cBsI3b SHTALIINK C BHYTPEHHEH dHEPTHei?
9. Uto Ha3bIBaeTCs yIEIbHOM, MOJISIPHOM, CpeiHEeH U MCTUHHOM TEIIOEMKOCThIO?

10. ChopmynupyiiTe HyIeBOe HaYaI0 TEPMOJINHAMHKH.

11. Chopmynupyiite 3akon ['ecca u ero cneacTBusl.

12. Yto Ha3wIBaeTCS CTAaHAAPTHOW TEIUIOTON 0Opa30BaHMsI BEIIECTBA?

13. Yto Ha3pIBaeTCs CTAaHAAPTHOM TEIIOTOM CrOpaHus BellecTBa?

14, Kak paccuuTaTh CTaHIAPTHBIM TEIUIOBOW 3(P¢EeKT peakmuu ¢ MOMOIIBI0 CTaHJAPTHBIX TEIUIOT
00pa30BaHUs U CTOpaHUs?

1. IlpuBenute u3BecTHble BaM (OPMYIMPOBKH IMEPBOrO Hayajda TEPMOAMHAMUKU M HAIUIIUTE €ro
MaTeMaTH4eCcKoe BhIpaxeHue. [IpoBeanTe ero aHainmu3 Mpy Pa3InIHbIX YCIOBHUIX.

2. Yto Ha3bIBaeTCs TepMOAMHAMHUUECKON cucteMoii? Kakue cructeMbl Ha3bIBAalOTCS U30JIMPOBAHHBIMU ?

3. Kakue cucremsbl Ha3bIBAIOTCS 3aKPBITEIMA? OTKpHITHIMU? [IprBEINTE IPHUMEPHI.
4. Yo Takoe BHYTPEHHSS SDHEPTUS CUCTEMBI ?
5. Uto Ha3wiBaeTcs pyHKIMEH COCTOSHUS crcTeMbl? [lepeuncinTe n3BecTHbIC BaM (DYHKIIMH COCTOSTHHUS.
6. UTo Ha3bIBaeTCs TEIUIOBBIM 3(PPEKTOM peaxiu?
7. Yemy paBHa paboTa pacIIMpEHHs OJHOTO MOJS HMICATIBHOTO ra3a MpH HW30XOPHOM, M300apHOM H
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15. Kakoe COOTHOIIIEHNE UMEETCSI MEXY TEIIOBBIMU 3 dekTaMu peakiuu Ipu MOCTOSHHOM 00beMe U
MOCTOSTHHOM JIaBJICHUH ?

16. Kak TemmoBoit 3(p(dEeKT XUMHUECKOW peakIMu 3aBHCUT OT TeMmIepaTypel? BwiBeauTte
muddepenmansayto Gopmy ypaBHenus: Kupxrooga.

17. BeiBegute ypaBHeHne Kupxroda B uHTErpanbHoi hopme.

18. M3MeHeHue TeII0eMKOCTH CHCTEMBI B XOJ/I€ PEAKIIMH B HEKOTOPOM MHTEpBAJEC TEMIIEPATYp MCHbIIIE
Hys. Kak wm3MeHsieTcss TeruioBoi A(QEeKT STOW peaklud IMPH IOBBIIMICHUH TEMIIEPaTypbl B JAHHOM
UHTEpBaIE?

19. M3MeHeHne TEIUIOEMKOCTH CUCTEMBI B X0JIe PEaKIMU B HEKOTOPOM MHTEpBAJIC TEMIIEpaTyp OOJbIiie
Hyns. Kak m3mensieTcss temioBod 3¢ (eKT 3TOW PEeakIuu TNPU TOBBIIICHHA TEMIIEPATYphl B JTaHHOM
HWHTEpBaje?

20. TlpuBemute (HOPMYJIMPOBKH BTOPOTO Hadalia TEPMOJWHAMUKM. Hamuimmmre ero mareMaTH4ecKoe
BBIPKEHUE ISl 00PATUMBIX U HEOOPATHUMBIX TIPOIIECCOB.

Bapuanr 2

1. Hanumute MaTeMaTu4eckoe COOTHOLIEHUE MEXIY SHTPOIHEN U TeIUIOTONH HEOOpaTUMOTO MpoLecca.

2. Kak paccuntarh M3MEHEHHUE DHTPONHH B Iporecce (a3oBOro nepexoaa (MCIapeHue, IUIaBIcHHE,
BO3TOHKa)?

3. Kak paccumTeiBaeTCsi M3MEHEHHE PHTPOIUHN CHCTEMBI NPH MPOTEKAHWH XUMHUYECKHX DPEaKIUd 10
M3BECTHBIM 3HaueHuAM S° yuacTHUKOB peakuuu? IIpuBenute npumep.

4. MOXHO T CYIUTh MO0 3HAYCHUIO DHTPOIUH O HANpPaBJICHUH TpoIlecca B HEU3OJIUPOBAHHON CHUCTEME
(OTKpBITOI U 3aKpBITOM)?

5. Kak cBs3aHa SHTpONHsI C TEPMOJMHAMHYECKOW BEpPOSITHOCTHIO cucTeMbl? [IpuBemuTe ypaBHEHHE
BonbiiMana n 00bsICHUTE 3HAYSHHS BXOJSIIUX B HETO BEJTMYUH.

6. Kakue Bbl 3Haere TepmoamHaMudeckne moTeHHmanbl? [IpuBeamre Gopmynbl s UX pacdera |
00J1acTh MPUMEHEHUSI.

7. Ilpn KakuX ycJIOBUSAX BHYTPEHHSISI SHEPTHsI MOXKET CIIYXKUTh KpUTEpPUEM HalpaBJIeHUs mpolecca?

8. Ilpm Kkakux YCIOBUSIX M3MEHEHHE DHTAIBIIUU  SIBISIETCA  KPUTEPUEM  BO3MOXKHOCTHU
CaMOIPOM3BOJILHOIO Mpolecca?

9. Kak m3mensercst sHeprusi ['mb6ca u sHeprus ['enpMmronbua npu HU30TEPMUYECKOM PACHIMPEHHU
OJIHOTO MOJISl HeaTbHOTO ra3a B uHTepBasie oT Vi 10 V7?

10. Yemy paBHo 3nauenne AG s 00paTUMO peaklui B COCTOSTHIH PABHOBECHS ?

11. HUcnone3yst ypaBHeHHE bonbplMaHa NOKaXUTE, K KAaKOMYy 3HAUYEHHUIO CTPEMUTCS SHTPOIHUS
U/1€aJIbHOI0 KPUCTAILIA IPU IPUOIMKEHUH TEMIIEPaTyphl K a0COIIOTHOMY HYJIIO.

12. TlpuBenute (HOPMYIUPOBKY M MaTEeMaTUYECKOE BBIPAKEHHE 3aKOHA JEUCTBYIOLIMX Macc Ui
00paTUMBIX peaKITuil.

13. Cdopmynupyiite ompenencHre XMMUYECKOIO paBHOBecHsA. UTO MPOU30MIET NMPU PaBHOBECHUHU CO
CKOPOCTBIO OOPaTHON peakluy, €CJIi CKOPOCTh MPSIMON YBEIUUUTCS BIBOE?

14. Hanumure ypaBHeHHE U30TE€pPMbl XuMHuecKkoi peakimu Bant-T'odda nnokaxure, kakue BOIpoCs
MOJKHO pelIaTh, IPUMEHSS €ro.

15. Kakue ¢akTops! BIMAIOT Ha KOHCTaHTHI paBHOBecus K, u K.?

16. Hanummre ypaBHEHHME 3aBHUCMMOCTH KOHCTaHTbl XMMMUYECKOTO PaBHOBECHs OT TEMIEpaTypbl B
muddepeHanbHoi GopMe U MpoaHANIU3UPYITE ero.

17. BeiBenuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHThI pAaBHOBECHUS OT TEMIEPATYPBHI.

18. Ilokaxwure Ha mpUMepax crnocoObl pacyeTa u3MeHeHus sHeprun [ ' nb60ca u sueprun ['enpmromnsia B
X0/ XUMUYECKON peaKLuu.

19. BeiBenuTe ypaBHEHHS M30XOpBI M M300apbl XUMHUECKOW peakuuu. YTO MOXKHO PacCUUTATh C MX
[IOMOIIBI0?

20. BriBeauTe ypaBHEHHE Ui pacueTa KOHCTAaHThl XMMHUYECKOTO PAaBHOBECHS PEAKIMU C MOMOIIBIO
CTaHJAPTHBIX TEPMOJIUHAMHUYECKUX BEJIMYMH — U3MEHEHUS SHTAJIBIIUU U SHTPOIIUU.
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Bapuant 3

1. Onummre MpUHLUI pacyera COCTaBa PAaBHOBECHOM CMECH IO HMCXOAHOMY COCTaBY M KOHCTAaHTE
paBHOBecHs. YTO TaKOe TEOPETUIECKUN BBIXO MPOIYKTA PEAKIIUH ?

2. KakoBo BIusiHME JJaBJICHUS Ha IOJIOXEHHWE PABHOBECHs pEaKklUii, MpOTeKaromuX B razoBoi (aze?
IIpuBenure mpumep.

3. IIpuBenute npumep oOpaTUMOM rereporeHHol peakiuu. Kakas cyiiecTByeT 3aBUCUMOCTb MEXIY
JABJICHUEM JUCCOIMAIINN ¥ KOHCTAHTOW PaBHOBECHS ?

4. Yem 0TIMYAIOTCSA TOMOTE€HHBIE M TeTeporeHHble cuctembl? [laiite onpenenenue noHaTuil «dasza» u
«komnoHeHT». [IpuBenuTe mpumMepsl. UTO Takoe YUCIIO HE3aBUCUMBIX KOMIIOHEHTOB?

5. Uro Takoe 4uciao TepMOJUHAMUYECKHUX cTeneHel cBoboabl? Chopmynupyiite mpasuiio a3 ['udoca.
Paccuuraiite BApuaHTHOCTh CUCTEME, COCTOSIIEN U3 BOJHOTO pacTBOpPa caxapo3bl B IPUCYTCTBUU BOASHOTO
napa ¥ HaxOZsIIeHCs B 3aKphITOM CTEKJISIHHOM COCY/IE.

6. Uro Takoe amarpamma coctosHHA? M300pasute auarpaMMy COCTOSIHHSI OJHOKOMITOHEHTHOM
CHCTEMBI (Ha IpUMeEpE BOJIbI) M OTHMILIHTE €e.

7. BeiBenure ypaBHenue Kuameipona miisg (a3oBbIX MNpEeBpallleHUN WHIUBUAYAJIbHBIX BEIIECTB.
[Tonw3ysack UM, 0OBSCHUTE HAKIIOH JIMHUM PAaBHOBECHUS >KUJKas BoJa — Jiel B CTOPOHY OCH JaBJICHUN Ha
JuarpaMMe COCTOSIHHSI BOJIBI.

8. BuiBeaute ypaBHenue Knaneiipona—Knaysunyca nns mponeccoB ucnapenus (kunenusi). Ilokaxwre,
KaK MOYKHO MCIIOJIb30BaTh 3TO YpaBHEHHE B TEXHOJOTHYECKHUX MpOLEccax.

9. Onuure mpuMeHeHHe TepMorpaduyeckoro aHanusa B ¢apmarun. O0bsicHUTE (HU3NUECKHIA CMBICT
OTJIEJbHBIX YYaCTKOB KPUBBIX OXJIAKICHUS MHANBUIyaJbHBIX BEIIECTB U OMHAPHBIX CMECE.

10. U3obpa3ute nuarpamMmy IJIaBlIeHUS HEM30MOp(HONW OMHAPHONW CMECH JIEKAPCTBEHHBIX BEILECTB,
ONMILUTE MPUHIUI €€ TTOCTPOEHUS C UCIOIb30BaHUEM KPUBBIX oxJaxaeHus. Chopmynupyiite u 00bsICHUTE
IIPABWJIO pbluara MPUMEHUTEIBHO K THarpaMMaM COCTOSTHUS.

11. Vicnionb3ys nuarpaMmy IiaBiaeHus, chopMyaupyiTe NoHATHE 00 3BTeKTUYEeCKUX cMmecsX. [IpuBenure
IpUMEpPHl SBTEKTUYECKUX OMHAPHBIX CMeced JIeKapCTBEHHBIX BELIECTB (C YKa3aHMEM TeMIIepaTyphl
TJIABJICHUS U COCTaBa).

12. TlpuBenurte auarpamMmy IUIaBIeHMS OWMHApHOM cMecH, OOpasyrolleil B pacIulaBe XUMHUYECKOe
coenuHeHue. [laliTe omrcanue Bcex ee (pa30BbIX MOJICH U KPUBBIX PAaBHOBECHSI.

13. Onumute TtpeyronbHuk [uOOca st oTOOpa)keHHs cocTaBa TpOMHBIX cMecei. [lokaxkute Ha
KOHKPETHOM IpUMepe, KaK C €ro HOMOIIBIO OIPEJENINTh COCTaB CMECH B KOHKPETHOH TOUKE AMAarpaMMbl?

14. Chopmynupyiite 3akoH Payns u BbIBeUTE €ro mMareMaTHYecKoe BbIpakeHHE. UTO Ha3bIBaeTCs
uzeaabHbIMU pacTBopamu? [IpuBeaure npumepsl.

15. Kak BBIMISAST AMarpaMMbl “IaBlIeHHE — COCTaB” M “‘TeMIeparypa —COCTaB” JUIsl WJI€aJbHBIX U JJIS
HeusleanbHbIX pacTBOpoB? Chopmynupyiite 3akoH JlanbToHa.

16. Cdopmymupyiite mnepBeiii 3akoH KonoBasnoBa. MimmocTpupyiiTe €ro ¢ MOMOIIBIO JUATPAMMBI
«JIaBJIEHUE — COCTABY.

17. KakoBbl NpUYMHBI OTKJIOHEHHWH OT 3akoHa Paynsa? Kak onHum oroOpaxaroTcs Ha auarpammax
«naBneHne — coctaBy? Chopmynupyiite Bropoi 3akoH KonoBanoBa. Uto Takoe azeorponbl? [IpuBenure
IIPUMEPBHI.

18. Onwummte cBOMCTBAa a3e0Tpona «3THWIOBBIH CIHUPT — BOJa» M CHOCOOBI MOJIydeHHsI aOCOIOTHOIO
(100%) criupra.

19. OmumunTe cnocoObl MEPEroHKH PAacTBOPOB C HEOIPAHMUEHHO PACTBOPUMBIMHU KHMIKOCTAMU U HMX
oOmue 3aKkoHoMepHOCTH. [lokakure ¢ MOMOIIBIO UarpaMM KUIIEHUS «TeMIliepaTypa — COCTaBy», KaKou
KOMIIOHEHT MOJKET OBITh BBIACJICH IEPETOHKOI B YCTOM BHUJIE.

20. Kak BBIVIAWT [OuarpaMma COCTOSHHUSI OWHApHON CHCTEMBI, COCTOSIIEH U3 OrpaHHYEHHO
pacTBOpUMBIX KHIKOCTeH? Yro Takoe kpuTuueckas Ttemmeparypa pactBopenus (KTP)? Ilpusenute
npumepsl cMmeceit ¢ BepxHen KTP.
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Bapuanr 4

1. Chopmynupyiite nmpaBuio AnekceeBa. M3oOpasute auarpamMMy pacTBOPEHHUSI CHUCTEMBI M3 JIBYX
JKUJKOCTEN C HUKHEN KPUTHYECKON TeMIIEPATypOU pacTBOpeHus. lIpuBeaure npuMepsl TAKUX CMECEH.

2. OOBsicHUTE NMPUYMHBI M YCIOBUS OIPAaHUYEHHOI'O M HEOI'PAHUYEHHOI'O PACTBOPEHUS >KUAKOCTEH.
IIpuBenuTe mpUMeEpPsI OTPaHUYEHHO cMelInBarommxcs xuakocre ¢ neyms KTP u onummure ux cBoiicTsa.
N300pa3ure auarpaMmy pacTBOPEHHUSI.

3. OnumuTe NMEeperoHKy BeHIeCTB C BOASHBIM HapoM. Ha KakoM 3akoHe OCHOBaH 3TOT mporecc?
BeiBeiute ypaBHEHME 1)1 pacyeTa MOJISIPHOM Macchl IEPErOHAEMOr0 BEIIEeCTBa.

4. Onuumre NpUMEHEHHE IEPEroHKU C BOASHBIM IapoM B (apmanuu. BeiBenure ypaBHeHuE aJis
pacueTa Ko3ppHULIMEHTa pacxoja napa.

5. Onumwure NpUMEHEHUE MXHUIKOCTHOM JKCTPAaKIMM B TEXHOJOrMu jekapctB. Ha kakoMm 3akoHe
OCHOBaH 3T0T mpouecc? [IpuBenuTe mMareMaTHUECKOE BBIpAKEHHME 3aKOHA. BpIBequTe ypaBHEHHE s
BBIUMCJICHHSI CTETIEHU U3BJICUYECHUS BEILIECTBA.

6. Chopmynupyiite 3akoH pacnpenenenuss HepHera. BeiBequte ypaBHEeHHE [UIsl pacueTa paBHOBECHOM
KOHIEHTPAllUU SKCTParupyeMoro BeIIecTBa B HCXOJHOM pacTBope (paduHare) mociae OJHOKPATHON u
MHOT'OKpPATHBIX OIEepaLuil SKCTparupoBaHus.

7. BpiBenure ypaBHEHHME MJi BBIUMCICHHS KOJIMYECTBA SKCTParMpoOBaHHOIO BellecTBa. UTo Takoe
CTETIEHb U3BJICUCHUS TP KUAKOCTHON SKCTPAKIIMU?

8. ChopmynupyiiTe IOHATHE O pacTBOpax, O PaCTBOPEHHOM BEIIECTBE M pacTBopHTene. Kakue THITBI
pacTBOpoB cymiecTBytoT? IlpuBeaure paznuyHble CHOCOObI BBIPAKEHHUS KOHLEHTPAIMM BEIIECTB B
pacTBopax.

9. Uro Ha3bIBaeTcs KOJUIMTAaTUBHBIMU CBoiicTBamMu pacTBopoB? Kakue u3 Hux Bel 3Haete? Omnummre
KPUOMETPUYECKHI METOJl OIpeNeseHHs] MOJSPHOW MacChl PacTBOPEHHOTO BEIIECTBA (HEIJEKTPOJIMTA).
BeiBeiuTe cooTBeTCTBYIONIEE YpaBHEHHE. UTO Takoe KPUOCKOIIMUYECKask KOHCTAaHTa?

10. BeiBeguTe YypaBHEHWE U BBIYHCICHHS MOJSIPHOW MAacChl PacTBOPEHHOTO HEDJIEKTPOIIUTA
H0YyTUOMETPUYECKUM METOZ0M. UTO Takoe 30yIHOoCKONnYecKas KOHCTaHTa?

11. B uyem 3axmouaetcs sBieHHe ocMmoca? Kak BbIUMCISETCS OCMOTHUYECKOE AABIEHHE B pacTBOPax
HeonekTponuToB? IIpuBenute ypaBHeHue Baut-I'odda. Onummre ocMoMeTpudeckuii METOA ONpeaeTeHHs
MOJISIPHOM MaCChI BEIIECTB.

12. KakoBa BenMuumHA OCMOTHYECKOTO AaBieHus Kposu? llpuBenurte kiaccu(UKalHUIiO PacTBOPOB TIO
BEJIMYMHE OCMOTHYECKOro naBieHus. Kak B MeauIUMHE HCHOJB3YIOTCS CBOWCTBA TI'MIIEPTOHMYECKHX
pacTBopoB? UTO Takoe N30TOHHUPOBAHUE?

13. Kak BbluMCIsIeTCS OCMOTHYECKOE JAaBJIEHUE B pPacTBOpax 3JEKTPOJUTOB? BriBenute ypaBHEHHE,
CBSI3bIBAIOIIEE HM30TOHUYECKHHA KOXPQPHUIMEHT CO CTENEHBIO TUCCOIUAIMU JJIeKTposnuTa. YTo Takoe
KaXyIascs CTENEHb AUCCOLHUAIMU CHIIBHOTO AJIEKTPOJIUTA U KaK €€ BBIYMCIUTD ?

14. Yro Takoe mu3uc, remonus, miazmonu3? IlpuBenaute mnpumepbl. UYTO Takoe OCMOTHYECKHN
koa(urment? Kak MOKHO paccunuTaTh €ro BEIUYUHY?

15. TlpuBeaurte ypaBHEHUS [UIsI BBIYMCICHUS M30TOHHYECKOTO KOX(PQUIMEHTA IO COOTHOIICHHUIO
BEJIMYMH OCMOTHYECKOTO JaBJEHHUS, JCNPECCHUU 3aMep3aHusi M IOBBILIEHUS TEMIEepaTypbl KHIIEHUS
pPacTBOPOB 3JEKTPOIUTOB.

16. M3n0xuTe OCHOBHBIE NOJOXKEHUS TEOPHH AIEKTPOIUTUUECKOH qucconuannu AppeHuyca.

17. Yrto Ha3pIBaeTCs CTENEHBIO IUCCONMAIMM W KOHCTAaHTOW AHMCCONMAnuM 3JekTponuta? Kaxum
YPaBHEHHMEM OHU CBSI3aHBbI IPYT C APYroM?

18. Kakme cBoiicTBa pPacCTBOPHUTENS ONPEACISIIOT €ro CHOCOOHOCTh HOHH3HPOBATH PACTBOPSEMOE
BELIECTBO?

19. Yro Takoe pH pactBopa? Kak Bemmunua pH cBsi3aHa ¢ HOHHBIM MpOW3BeICHUEM BOJBI? [lokaxuTe
Ha mpumepe pacyet pH 1o konnenTpanuu noroB H' u Ha060por.

20. OnuHakoBa JIM KOHCTaHTA JWCCOIMAIIMU DJCKTPOJIUTA B PA3NIUYHBIX pacTBOpHTENsX? OTBET
WITIOCTPUPYHTE pUMEpPaMHU.
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Bapuant 5

1. YUro Ttakoe pa3BereHue pacTBopa? BriBeaure ypaBHeHHME 3akoHa pasBeneHust OcTBanbla IS
OMHAPHOTO 3JIEKTPOJIHTA.
[lepeuncnnure OCHOBHBIE MOJIOKEHUS TEOPUH CHIIBHBIX 3JIEKTPOIUTOB Jlebas—XoKKes.

2. Yto Takoe aKTUBHOCTb W KOO(P(PHUIMEHT aKTHBHOCTH JJIEKTPOJHTa B pacTBope? Kakum ypaBHEeHHEM
aKTUBHOCTb CBSI3aHA C KOHLEHTpalen?

3. Uro Takoe OydepHble pacTBOphl? BriBemaute ypaBHeHHe, cBs3bBatomee pH OydhepHoro pacrsopa c
COOTHOILIEHHEM KOHIIEHTpaLuii U 00eMOB paCTBOPOB KOMIIOHEHTOB (Ha IpUMepe aleTaTHoro 0ygepa).

4. Uro Takoe OydepHas emKocTh pacTtBopa? Omnummre NOTSHIMOMETPHUECKUI METOH ee
HKCHEPUMEHTATIBHOTO ONpeAeTeHUs ¢ TocTpoeHueM rpaduka «pH — o6beM TUTpaHTay.

5. Kakne KOMIOHEHTHI KPOBH CO3/al0T ee OydepHyo eMKocTh? BriBequTe ypaBHEHHUS ISl BEIYUCICHUS
pH u pOH pactBopoB.

6. Uto Takoe MOABMKHOCTh MOHOB? UeM OHa OTIMYaeTCs OT aOCOIOTHOW CKOPOCTH JBIKeHUS? Kakne
MOHBI 00J1a/1a10T HAUOOJIBIIEH MOJIBUKHOCTBIO U TIOYEMY?

7. Jlaiite ompezneneHue yAEIbHOW M HKBHUBAJEHTHOW 3JEKTPUUECKOM mpoBoauMocTu. Kakum
MaTEMaTUYECKUM BBIDA)KEHUEM OHM CBSI3aHbl JApPYr C JAPYTOM M C DJJIEKTPUYECKUM COIPOTHUBIEHUEM
pacTtBopa?

8. UTo Takoe 3KBUBAJICHTHAsI 3JIEKTPUUECKasi IPOBOJUMOCTb ITPU OECKOHEYHOM pasBejeHun? [IpuBenure
IpUMep ee pacuera ¢ noMmouibio 3akoHa Konbpayma. Chopmymnupyiite 3TOT 3aKOH.

9. Yro Takoe koHAykToMeTpusa? Kak ¢ MOMOIIBIO TaHHBIX KOHIYKTOMETPHUECKUX H3MEPEHUH MOMXKHO
paccuuTaTth CTENeHb U KOHCTAHTY TUCCOIUAINN (MOHH3AINN) cI1ab0ro AIeKTPOINTa?

10. OnumuTe NPUHIKI KOHTYKTOMETPUYECKOTO TUTPOBaHus. [IprBeinTe TUIIBI KPUBBIX TUTPOBAHUS JJIS
CJIy4aeB CUJIbHBIX U CIa0bIX KMCIOT U OCHOBAHUH, a TaK)Ke UX CMeceH.

11. M3noxure 3akoHb! Papajes 11 IEKTPOIN3A.

12.Yrto Takoe anekrpon? M3 gero cocTout rampBaHMuecKas 1enb? Kak ycTpoeH XUMHYECKUH MCTOYHHK
TOKa (TahbBaHUYECKHI PJIEMEHT)?

13. Yto Ha3bIBaeTCs 3NEKTPOXMMHUYECKMMHU PEAKLUUSAMHU U B YEM HUX OTIMYUE OT APYTUX OKHUCIUTEIbHO—
BOCCTAHOBUTEIIbHBIX PEAKITHA?

14. Kak Ha3bIBalOTCS 3JEKTPO/Ibl, HA KOTOPBIX MPOUCXOAUT PEAKIIMs BOCCTAHOBICHUS U HA KOTOPBIX UJET
peaxiyst okucieHus? Kak 3apspkeHbl aHOA U KaTOJ B AJIEKTPOJIM3EpE U B TaIbBAHMYECKOM dJIEMEHTE?

15. Kakue noreHnuansl 1 Ha KaKMX MOBEPXHOCTAX pa3/iela BO3HUKAIOT B PA0OTAIOIIEM ralbBaHNYECKOM
anemenTe? Kakue U3 HUX MEIAoT MPH SJIEKTPOXUMHUYECKUX U3MEPEHUSIX U KaK UX MOXKHO YCTPaHHUTD?

16. OnumuTe ycTpoHCTBO M MPUMEHEHHUE 3IEKTPOA0B IiepBoro poja. [IpuBeaure mpuMepsl 3J€KTPOIHBIX
peaxIvii, MPOTEKAIONINX Ha HUX, U (POPMYIIBI 3aITUCH SIEKTPOJIOB.

17. OnumuTe ycTpoHCTBO U NPUMEHEHHE JIEKTPOJ0B BToporo poja. [IpuBeaure mpuMepsl 3J€KTPOIHBIX
peaxIyii MPOTEKAIOIINX HA HUX, U (POPMYIIBI 3aITHCH SJIEKTPOIOB.

18. Omnumurte yCTpoHCTBO M NPHUMEHEHHE BOAOPOAHOTO HJEKTpoaa. YUYTO Takoe CTaHAapTHBIN
BOZOPOAHBIH 1ekTpoa? YeMy paBeH ero norenuuan npu 25°C?

19. Yto Takoe 31eKTpOABMKYILAs CHJa rajbBaHHYECKOro ssneMeHTa? Kak ee paccuMtaTh ¢ MOMOLIbIO
SIEKTPOAHBIX moTeHimanoB? Kakum ypasaenuem DJIC cBsaszana ¢ AG® peakuuu, NIpOTEKAIOIEH B
3JIeMeHTEe?

20.BeiBeute ypaBHeHue HepHcra 11 pacuera 37e€KTpOABHKYIIEH CHIIbI MaJIbBAHUYECKOIO 3JIEMEHTA U
IIOTEHLIMAJIOB OT/EIbHBIX 3JIEKTPOOB.

Bapuanr 6

1. Yrto Ha3pIBaeTCs CTaHAAPTHOW OSIEKTPOABWXKYyIIeH cuioii? Kak oHa cBsi3aHa C KOHCTaHTOM
paBHOBECHSI peaKL1K, IPOTEKAIOLIEH B raJlbBAHUYECKOM JIEMEHTE?

2. Kakue rajapbBaHWYECKHE 3JIEMEHTHI HA3bIBAIOTCS KOHIIEHTPAMOHHBIMU? Kakue BeTMYMHBI MOKHO
OIPENIEINTh C UX MTOMOIIBIO?

3. Uro Takoe OKHCIMTEIbHO—BOCCTAHOBHUTEIBHBIC SJIEKTPOJbI M TallbBaHHMUECKUE 3IeMeHTHI? Kakue
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BEJIMYMHBI MOXKHO ONPEAEIUTH C UX ITOMOIIbIO?

4. Yto Takoe noreHImomeTpusi? Kakue moTeHIunoMeTpruueckue MeTo sl Bl 3HaeTe?

5. Onummre ycTpoicTBO CTEKITHHOTO 3JEKTpoia U MpUHLUN JIeicTBus pH—meTpa.

6. Uro Ha3pIBaeTCsl XMMUYECKON KuHeTHKON? [IpuBeaure onpeeneHue cpeHeil 1 HCTUHHOW CKOPOCTH
XUMHYECKON PEaKIIHH.

7. Kak M3MEHSAIOTCS CKOPOCTh XMMHYECKOW PEAKIMM M KOHLEHTPALMU PEarupyrouiux BELIECTB BO
Bpemenu? [IpuBenure rpaduyeckne 3aBUCUMOCTH.

8. M3noxuTe 3aKOH ACHCTBYIOIIMX MAacc M MPHUBEIUTE €ro MaTeMaTHYecKoe BhIpakeHHe. YTo Takoe
KOHCTaHTa CKOPOCTH?

9. Yto Takoe MOJEKYJISIPHOCTh XMMHUYECKOW peakuuu? M3IoKUTe KUHETHYECKYIO KIIACCU(PHUKAIHIO
XMMHMUYECKHUX PEaKIMi Ha OCHOBE UX MOJIEKYJIApHOCTH. [IpuBennTe npumMepsl.

10. Yro Takoe mopsiok xumudeckoi peakuuu? Kak on onpeznensierca? B kKakux cirydasx KHHETHYECKHN
HOPSI0K PEAKLUU paBeH MOJIEKyYJIsipHOCTH? [IpuBeauTe npumepsl.

11. MoXxHO ]I MO HalKMCAaHHOMY YPaBHEHMIO XMMHMUYECKOM peakluH Ipe/cKa3aTb €€ KMHETUYECKUIl
nopsok? UTo Ha3bIBaeTCs peaklUUsIMU IICEBAONOPsIKA (TICEBIOMONIEKYISIPHOCTH)?

12. B xakux CiIy4asx KHHETHYECKHH TOPSAIOK PEaKIMH BhIpakaeTcs ApoOHoW BenmmumHOW? Kakwme
IPOLIECChI OTHOCSATCS K PEaKLUsIM HyJIeBOTo nopsaka? [Ipusenute mpumep.

13. BeiBenuTe 1 poaHAIM3UPYHTE KHHETUIECKOE YpAaBHEHHE ISl PEaKIUU TIEPBOTO TOPSI/IKA.

14. TlpuBeaure ¥ NpOAHATU3UPYHTE KUHETUUYECKHE YPAaBHEHUs peakiHili BTOPOro MOpsIKa Hpu
OJINHAKOBBIX U Pa3JINYHBIX HAYAIbHBIX KOHLIEHTPALIUAX PEareHTOB.

15. YUro Takoe mepHoj MOJYNpPEBpAIlEHUS W KAaK OH CBSI3aH C KOHCTAHTOW CKOPOCTH JJISl peaKIui
MIEPBOTO M BTOPOTO MOpsiika? B kakoM citydae OH 3aBUCHT OT KOHIIEHTPAIIH ?

16. Kakue MeTo/1bl IPUMEHSIOTCS JUISL OTIPEIeTICHUs IOPSIIKA PEaKIUn ?

17. Kak BimsieT TemmepaTypa Ha CKOPOCTh XMMHUYecKoi peakimm? Cdopmynupyiite npaBmio BaHT—
lodda. Kax Berunciants TemepatypHblil koahduiueHT?

18. [IpuBenuTe U MpoaHATU3UPYHTE ypaBHeHHEe AppeHnyca. OObsICHUTE PUINICCKUN CMBICIT BEJIHYNH,
BXOJISILIIUX B HETO.

19. Yro Ha3wIBaeTCS dHEPTUEH aKTUBAUU peakiuu? O0bsicHUTe ee ¢puznueckuii cmbics. Ha ocHoOBaHuM
KaKHUX JJAHHBIX MOXKHO PACCYUTATh SHEPTHIO AKTUBAIMH ?

20. Yro Takoe TemmepaTypHbli KO3(pGUIHMEHT CcKopocTH peakiuu? Kak ero paccumrarh?
ChopmymupyiiTe NpaBUiIo yBETMIECHUS CKOPOCTH PEAKIINM ¢ YBEINYeHHeM TeMreparypsl Ha 10°C.

Bapuant 7

1. Ha ocHoBe kakoro mpasuja pa3pabOTaH METOJ YCKOPEHHOI'O CTapeHusl AJs OINpPEACJIEHUS CPOKOB
TOAHOCTH JIeKapcTB? B uem ero npeuMyiecTsa nepes KIacCuyeCKuM METOJJOM ?

2. VI3noxuTe OCHOBHBIE TIOJIOKEHUS TEOPUH aKTUBHBIX COYIapCHUH.

3. U3noxure OCHOBHBIE NOJOXKEHUS TEOPUM MEPEXOJHOIO COCTOSIHMA. UTO Takoe aKTMBHPOBAHHBIN
KOMILJIEKC?

4. Kakue peakluu Ha3bIBaIOTCs NMapauieabHbIMU? [IpuBeanTe npumepsl.

5. [IpuBeanTe mpuUMeEpHI MOCIEAOBATENBHBIX peakimii. [locTpoiite rpad ik 3aBUCIMOCTH KOHIICHTPALIUU
pearupyomux BEIECTB OT BPEMEHH B ITOCIIEI0BATEILHON PEaKLIUK.

6. [lepeuncnure XapakTepHbIe MPHU3HAKH M OCOOEHHOCTH IIETHBIX peakimii. K KakoMy THITy HEmHBIX
peaKIMii OTHOCUTCS] OKUCIIEHUE KUPOB MPU KOHTAKTE UX C BO3LYXOM?

7. Uro takoe obOpatmmbie peakmmu? [lpuBemute mpumepsl. Kak cBs3aHbI MeXIy c000i CKOPOCTH
PSIMOK M 0OOpaTHOM peaKIuii?

8. OnumrTe 0OCHOBHBIE OCOOCHHOCTH MPOTEKAHUS T€TEPOreHHBIX peakiuii. [I[puBenTe mpuMepsl.

9. Uro Takoe katanu3? Kakue BeliecTBa Ha3bIBalOTCS KaTajauzaTopaMu? B ueMm 3akmrouaeTcs mpuyMHa
KaTaJIMTHYECKOTO NeiicTBusA? Kak BIuseT Katanu3aTop Ha SHEPTHIO aKTUBAIIMH PEAKIINH ?

10. Ilepeuncaure OCHOBHBIC IPU3HAKH, OTIMYAIOLINE TOMOTEHHBIN M reTepOoreHHbI katanu3. Onummre
Ha IIpUMeEpPe KUCIOTHO—OCHOBHBIN KATAJIN3.

11. M3noxxuTe OCHOBHBIE MOJOXKEHUS TEOpUHl (MyJIbTHUILICTHOH, aKTUBHBIX aHCaMOJIEH, 3JIEKTPOHHOM)
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reTepOreHHOro KaTaausa.

12. Yro Takoe unruburops? [IpuBennure npuMepsl ACHCTBHS B UCTIOIB30BAHUS HHTHOUTOPOB.

13. Yto Takoe ¢epmentri? Kakue (epMeHTHl BBl 3HaeTe? B dem 3akirodyaeTcs riaBHas 0COOCHHOCTh
(hepMEHTaTHBHOTO KaTanu3a?

14. Onummure cxeMaTHYECKU MEXaHU3M (pepMEHTAaTUBHOTO KaTallu3a.

15. Yro takoe ¢oroxummueckue peakiun? Kakue ctanuu GOTOXMMHUECKUX PEAKIMA BaM W3BECTHBHI?
[TpuBenure npumMepsl peakiuii ¢ poroakTupanuei. Kak cBet BIUsSET Ha CPOK TOTHOCTHU JIEKAPCTB?

16. Uznmoxkure 3akoH (POTOXMMHYECKON IKBUBAJICHTHOCTH DHHIITEHHA. UTO TakOe KBAHTOBBIN BBIXO]T?

17. Cdopmynupyiite ¢oroxumuyeckue 3akonbl ['porryca—[lpeiinepa u bynzena—Pocko. I[louemy
HEKOTOpBIC peaknuu TPeOYIOT TMpUMEHEHHsI ceHcuOmnm3aTtopoB? Kakyio ponb wrpaer XJjaopopunl B
dboTocuHTE3E?

Ilpumepnutit Komnaexkm 3a0anuii 0711 KOHMPOALHBLIX padom no oucyunaune «Pusuveckasn
Xumusy

Bapuanr 1

1. HanwmmuTe ypaBHEHHE peakiu cropaHus BemiectBa (Ta0i.1). BerumciuTe craHmapTHYIO TEIIIOTY
00pa30BaHuUs BEUIECTBA, €CJIM M3BECTHA €r0 CTAaHAApPTHAs TEIUIOTa CropaHus. [IPOIyKThI TOpEHUS UMEIOT
CJICTYOIINE TETUTOTH 00pa3oBaHus (K/[/MOIIb):

AHOf co2(r) = 7393,51, AHOf H20(x) — 7285,84, AHOf N2(r) = 0.

Tabmuua 1
CrannaptHas
Ne 3agaun BemectBo TEIUIOTa
CTOpaHHUs,
kJ[>x/MoTB
1 MoueBuna CH;ON; (1) -632,20
2 Anernnien CoH, (1) —1299,63
3 Metan CH, (1) —890,31
4 Hadramun CioHg (T) -5156,78
5 benson CgHg (k) —3267,58
6 VYkcycnas kuciora Co,H;0, (k) —-874,58
7 Aneton C3HgO (k) -1785,73
8 ['manepun C3HgO (k) -1661,05
9 ®denon CgHgO (1) -3063,52
10 I'moko3a CgH1206 (T) —2802,04
11 Caxaposa C1oH2,011 (1) -5646,73

2. Ipu 298 K naBnenus mapa ximopodopma U TeTpaxjopMeTaHa paBHBI COOTBETCTBEHHO 26544,4 u 15265,4
[Ta. TTomarast, 9TO *KHAKOCTH 00Pa3yrlOT HMACANBHBIN pacTBOp, onpeaenute mias cmecu (1 moms CHCl3 + 2
moirst CCly):

a) MOJIbHBIC JIOJIM 000MX KOMIIOHCHTOB B CMECH;

0) mapruagbHbIC TaBJICHHUS 000X KOMIIOHEHTOB;

B) oO11ee JaBjeHUE TIapa HaJl paCTBOPOM.

3. DTaHON ¥ METAHOJ 00Pa3yIOT PacTBOPHI, OyM3KKe K uiaeanbHbIM. [Ipu 293 K naBnenue napa Haj| YUCTHIM

26



sTaHosioM paBHO 5932,8 Ila, Hanx uncteiM MeTtanoioM —11825,6 Ila. Berunciure nns cmecu 100 r meTaHona
u 200 r aTaHONa

a) MOJIbHBIE JI0JIU KOMIIOHEHTOB B PacTBOPE;

0) mapuuagbHbIC M 00IIee TaBJICHHE T1apa;

B) MOJIBHYIO JIOJIFO METaHOJIa B Iapax.
4. Tlpy HOPMaJbLHOM aTMOC(EPHOM JaBieHHM Boaa 3akumaer npu Temmneparype 100°C. Ilpu kakom
JIaBJICHUH TEMIIEpATypa KUIIEHHS €€ MOKET ObITh CHIKeHa 10 90°C? MonbHas TEIIoTa UCIapeHus paBHa
40660 JIx/Momnb.
5. Ilpu 373 K un 1,01325x10° Ila MonbHas TemioTa ucnapenus Boasl paBHa 40660 JIx/mMonb. MoJbHBIN
o0bem xuakoi Boasl 0,01878 n/moinb, a MonbHBIH 00beM napa 30,115 n/mMonb. B xakom HanpaBieHUH U Ha
CKOJIBKO U3MEHHUTCS JaBJICHUE TIPH MTOHIKEHUU TEMITepaTyphl KUTIEHUS Ha 5 rpaycoB?

Bapuanr 2

1. Bpluucnure Temmeparypy KHIIEHHS BOJHOTO pPACTBOPA, €CJIM JABIECHHE B PEAKTOPE NPEBBHIIIAET
atMocepHoe B 2 paza. MonpHas Teriora ucnaperust Boabl 40660 JIx/Moib. Y enbHBIA 00beM JKUIKOM
BOJIBI paBeH 1 JI/KT, BOJSIHOTO Mapa — 1,673><1O3 JI/KT.

2. Tlpn kakoii TemmepaType OyAeT KHUIETh JUCTWUIMPOBaHHAas BOJAA, €CiIU aTMoc(epHoe IaBlieHUE
cHu3utcs 10 720 MM pt. c1. (95991,8 Ila)? MonbHast TeruioTa UcmapeHusl BOAbI MpU 3ToM paBHa 41597
JIK/MOJIb.

3. Oprannueckoe BEMIeCTBO, MPAKTHUECKA HEPACTBOPUMOE B BOJIC, IEPETOHSIIOCH C BOJISTHBIM TTApOM TIPH
HopMaibHOM atmocheproM nasinennn npu 98,4°C. Coxepxanue ero B kouuencare 23,1% (macc.).
Omnpenenute MOISIPHYIO Maccy BEIIECTBA U MaplHajbHOE JaBJIEHUE €ro napa Mpu TeMrepaType NeperoHKH,
€CJIM MaplMaJIbHOE JTaBJICHUE HACBIIIEHHOTO TIapa BoIbl paBHO 95658,5 Ila.

4. Jlnsg OYUCTKM aHWIMHA OT MPUMECEH ero MEperoHs0T C BOJSHBIM MapoM IPU HOPMAIBHOM
armMocdepHoM nasiennu u Temneparype 98,4°C. IMapuuanbHOe HaBi€HHE Mapa BOALI IIPU TOM PABHO
96258,5 I1a. Beruncnure pacxon napa Ha 1 Kr aHWIMHA.

5. Hadrasmua meperoHstoT ¢ BOASHBIM MapoM IpH 1,01325%10° Ila npu 99,3°C. Ckonbko HadranuHa
neperonsiercs ¢ 1 kr mapa? [lapuumaneHoe aaBieHHE Mapa BOIBI MPH TEMIEpaType NEperoHKH paBHO
0,98971x10° Ila.

Bapuant 3
1. Boerunciiure AH?, AU°, AG®° u AA® B CTaHAapTHBIX YCIOBUAX JJIS PEAKLMH, IPUBEIEHHBIX B Ta0. 1.

Omnpenenure, B KaKOM HaIlpaBJICHUU MOiaeT peakuus. HeoOxomumble aisi pacuera JaHHBIE B3STh U3

[Tpunoxenus.
Tabnumna 1
Ne YpaBHEeHHE peaKkuu Ne YpaBHEeHHE peaKkuu
3a]1a4u 3a1a41
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12 2H, + CO & CHgOH(F) 18 CO; + 4H, «>CH4 +2H20(r)
13 C,Hg <> C,Hs + Ho 19 CHy + CO, <2CO + 2H>»
14 C+ H,On «CO+ Hy 20 CO + H,Oy «CO;, + Hp
15 4HC|+02(—)2H20(>K) +2Cl, 21 CO + 3H, <>CH4 + HyO(
16 2NO, <2NO + O, 22 2S0, + O, <2503

17 SO, + Cl, «>S0,Cl,

2. OpraHmyeckoe BEIIeCTBO ¢ MOJIsIpHOW Maccod 300 meperoHsercsi Mpu HOPMAIBHOM aTMochepHoM
JIaBJICHUU C BOJAHBIM napoM. IlapuuanbHoe gaBieHue mapa BEUIECTBA MPU TEMIIEPAType MEPErOHKU PABHO
17731,8 I1a. PaccuuTaiite Maccy BOASHOTO Mapa, HEOOXOIUMOTO /sl IEPETOHKU | KT BemecTsa.

3. HurpoOeH301 meperoHseTcsi ¢ BOASHBIM TAapOM TPU HOPMAJIBHOM aTMOC(EpPHOM JaBJICHUU IIPH
99,3°C. TapumansHoe aBIeHHE Tapa BOABI IpH 3ToM paBHO 98971 IMa. Paccunraiite pacxon BOISHOIO
napa Ha | Kr moiy4aemMoro B KOHAEHcaTe HUTPOOEH30a.

4. BpIpa3zuTe BCceMHU U3BECTHBHIMH Bam crmocobaMu KOHIEHTpaluio cepHod KuciaoTel B 20% BOAHOM
pactBope. [ImoTHOCTE pacTBOpa 1,145x10% kr/m®.

5. Beruucnute pH OydepHoro pactBopa, MmoydeHHOr0 CMelIeHHeM paBHBIX 00beMoB 0,2 M pactBOpa
+ —
ammuaka u 0,2 M pactBopa xyopuga aMMoHusl. UeMy paBHbl KOoHIEeHTpauuu moHoB H™ u OH B stom
pacTBope?

Bapuanr 4

1. Paccuwuraiite TeruioBoil addekr peakuuu (tabn. 1) mpu temnepatypax 500 u 700 K u naBnenun

1,0133><105 ITa, ucrone3ys ypasHeHue Kupxroda 151 HEOOIBIIOro TEMIIEPATYPHOT O HHTEPBAIA.
y1yp p patyp p

Tabnuma 1

No YpaBHeHUE peakinu No YpaBHeHUE peakuu
3aJ1a4M 3a/1a4M

23 2H, + CO = CH30Hy, 31 CO + Cl, =COClyy

24 NH4Cl =NH;3 + HCI 32 CO, + Hy =CO + HyOyy

25 2NO; =2NO + O, 33 2C0O;, =2C0O + O,

26 N204 =2NO; 34 CH4 + CO2 =2CO + 2H;

27 Mg(OH)2(:=MgO*+Hz0) 35 C2HsOH py =CoHy + HoO(

28 2S0; + O, = 2503, 36 CH3;CHO(y+Ho=C,HsOH

29 SO, + Cl; =SO,Cl; 37 CeHe(ry + 3H2 =CesHip(r

30 CO + 3H, =CH4 + HoO

2. Beruncnute pH GydepHoro pactopa, mojydeHHOTO CMEUIeHHEM paBHBIX 00beMoB 0,2 M pacTtBOpa
+
ammuaka u 0,2 M pactBopa xiopuzna ammoHus. Uemy paBHbl KoHUeHTpauuu moHoB H™ u OH B 3tom
pacTBope?

3. Paccuuraiite 00beMBI PACTBOPOB YKCYCHOM KHCIOTBI W arerata HaTpus (C OJMHAKOBOM
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KOHIICHTpanuen), HeoOxoaumblie 11t mpurotosienus 30 mi 6ydepnoro pactsopa ¢ pH=4,5.

4. DKBUBaJICHTHAs dJeKTpudeckas npoBoaumocTsh 0,117 M pacTBopa yKCYCHOM KHCJIOTHI TIpH 25°C
paBHa 4,815 Om ‘cm’Moub . PaccunTaiite crenens muccormamin CHz;COOH B 5TOM pacTBOpe, KOHCTAHTY
ee auccormauu 1 pK,. [lonBmkHOCTH HOHOB BOJIOpOAA U alleTaTa MpU ITON TEMIIEpaType COOTBETCTBEHHO
paBHbI 349,8 u 40,9 Om *em®mons 2

5. B BogHom pactBope oOvemoM 1 11 comepxkutcsi 5 r mosouHod kuciotsl CH3CH(OH)COOH.
KoHcranTa nucconuanuy MOJIOYHOW KHMCIIOTBI IIPU 25°C paBHa 1,36x10°", YeMy paBHA KOHILICHTPALMs
HMOHOB BOJIopoja B pactBope? Kakos ero pH?

Bapuanr S

1. [Monb3ysick nanubiMu [Ipunoxenus, serunciante AG® u AA° 11 XUMHUYECKUX peakiuii, MpUBeAeHHBIX
Y ) s

B Tabm 1. VKaxure HampasjeHue MpoTekanus peakuuu. Paccumraiite K, u K. peakuuu.
Ta6muma 1
No VYpaBHEeHUE peaknu No VYpaBHeHUE peakuu
3a7a9u 3a7a91
38 2HCly <> Hyry + Clygry 44 CH3CHOy+H¢>CoHsOH )
39 MgCO3(T) M gO(T) + COQ(F) 45 C2H5OH(>K<—>C2H4+H20(>K)
40 Mg(O H)Z(T)+COZ(—)M9CO3(T)+ 46 C,Hg «C,H, + Hp
+H20()K)
41 CaC2(T) + 3CO(F) (—)C3C03(T) +4C 47 CO+Clh & COC'Z(F)
42 F63O4(T) + 4H2(r) > 3Fe(T) + 4H20(F) 48 250, + O, (—)2803(r)
43 CaCz(T)+2HgO@K<—)Ca(OH)2(T)+
+C2H2(r)

2. B BogHOM pacTBOpe B MPHCYTCTBHH HOHOB BOJOPOJIa KOHCTAHTa CKOPOCTH PEAKIIUH THIPOTU3a
YKCYCHOMETHJIOBOT'O 3pupa
CH3;COOCH;3+ H,0O = CH;COOH + CH30H
IIpU TEMIIEpaType 25°C paBHa 0,653x10° mun . Paccunraiite:
a) 4eMy paBHA KOHIIEHTPAIIUs HEMPOPEarupoBaBIIero d3pupa 1o HCTCUYCHUH 25 MUHYT OT Havalla PeaKIlvw;
0) Bpemsi, B TeUEHUE KOTOPOTO THIPOIU3YETCs MOJIOBUHA B3SITOTO d(Hpa.
Hcxonnas xonuentpanus 3¢upa — 1,2 monw/n. [lopsaok peakiuu paBeH eIUHUIIE.

3. DKBHBaJICHTHAS AJICKTPUYECKAs MPOBOJAMMOCTE MPH OCCKOHEYHOM pa3BEJICHUMU IMHKpaTa Kalus MPH
25°C pasma 103,97 OM’1CM2M0JIL_1, MOJBMKHOCT, HOHA Kaimusa 76,0 Om ‘em’Monb ~.  Paccunraiite
MOJIBIKHOCTh THKparT—wuoHa. KakoBa OymeT 3KBHUBAJCHTHAS JJIGKTPUYECKasl MPOBOIUMOCTH PacTBOpA, B
KOTOPOM CTEIeHb JTUCCOIMAIINY MTMKpaTa Kanus paBHa 0,27

4. PaccuuTaiiTe CKOPOCTh peaKIUU
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Na,S,03+H,S0,4 — Na,SO4+S0,+H,0+S
B PacTBOpE C HAYaIBHOW KOHIEHTparueil Tnocynbhara Hatpus 0,05 mowl u ceproit kuciotsl 0,04 MOKT B
MOMEHT, KOT'J1a KOHIIEHTpaIusi THOCYab(haTa HATPUSI YMEHBIIUTCS B 2 pasa.
Koncranta ckopoctu 0,05¢ . (Peakumsi ¥MeeT TEPBBIA MOPSAIOK IO THOCYNIb(GATy HATpHUsi M HYJICBOU
MOPSIIOK MO CEPHOM KUCIIOTE.
5. Peakuus mnepBoro mnopsaka npoxoauT Ha 30% 3a 35 muu. KakoBa CKOpOCTb peakuuu IpU

KOHIIEHTpaluu pearupyroiero Bemectsa 0,01 Mmons/n?

Bapuanrt 6
1. Onpenenute coctaB peakIIMOHHOW cMmecH (B MoJisix) npu paBHoBecuu ans peakiuu: CH3COOH +
C,HsOH = CH3COOC,Hs + H,0O. CoctaBbl HCXOHOM CMECU ¥ KOHCTaHTHI paBHOBecHs K, Ipy pasnu4HbIX

YCIOBUAX MPHUBCICHLI B Tabm. 1.

Tao0muma 1
Ne 3amaun K, Hcxonnoe aucio moiien
YKCYCHOM KHCJIOTBI criupTa
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakiun HCHO+H,0,=HCOOH+H,0 npu temneparype 50°C pasna 0,7544

muH . PaccamTars:
a) yemy OyZeT paBHa KOHILIEHTpAIUs epoKcHIa Boopoaa yepe3 S0 MUHYT IOcCiie Hayasla peakluy;
0) BpeMs1, B T€YEHHE KOTOPOTO MpOpearupyeT MoJIOBHHA B3SATOTO (popMasbaeruia.
HavanpHble KOHLIEHTpaluu peareHToB paBHbl 0,5 Mo/, [lopsanok peakiuu paBeH 2.

3. Peakuusa A—B sBnsercs peaxiueil nepBoro nopsaka. Yepes kakoe BpeMsi KOHIICHTpALUs BELECTBA
A coctaBut 40% OT Ha4aJIbHOM, €CIIM BpeMs MOJIYNPEBPALeHUs] peakuu paBHO 40 MUH?

4. BplyMcIUTE SKBUBAJEHTHYIO M yIeNbHYIO 31ekTpudeckue nposoaumoctu 0,03 M CH3COOH npu
250C, eciu A,=390,7 Om ‘M?monb * 1 pKa=4,75.

5. PaccuuraiiTe nepuo nosynpeBpaiieHus peakuyl OMbUICHUSI METUIALleTaTa B pacTBOPE IT'MIPOKCUIA
HaTpusa npu 298 K, eciiu ee KOHCTaHTa CKOPOCTH IpU 3TOM Temmeparype paBHa 11,5 MHH ', a HadaIbHas

KOHIICHTpaIus Kaxaoro peareHra paBHa 0,03 moub/i1. [lopsnok peaknuu paBeH 2.
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Bapuant 7
1. KakoBa CTeNeHb TUCCONMAINN CJIA00TO 3JICKTPOJIMTA B BOJHOM pacTBOpe C KoHIeHTparmer C?

Paccuwuraiite pH pactBopa. ([anubie B3sTh U3 Ta0I. 1).

Tabnuna 1
Ne DIEKTPOIUT C, mons/n | K, oK
3aJjauu
98 NHzeH,0O 0,10 — 4,75
99 CH,=CHCOOH 0,05 4,26 —
100 Ce¢HsCOOH 0,02 4,18 —
101 C4HyCOOH 0,05 4,86 —
102 HCOOH 0,2 3,75 -
103 C1oH,0H 0,01 9,85 -
104 CH3NH; 0,03 - 2,18
105 CsHsN 0,04 - 5,23

2. KoHcTaHTa CKOpOCTH THIpOJiM3a HOBOKaWmHa B BogHOM pactBope mpu 313 K pasna 0,66 cnyl,
SHEpPrusl akTUBAIMKM peakuuu paBHa 55,2 k/[x/Monb. CKOJIBKO MPOIEHTOB HOBOKAaWHA pa3ioxurcsa 3a 10
nHel xpanenus npu 293 K?

3. Peakuus mepBoro mopsjaka MpoTEKaeT Mpu 25°C ua 30% 3a 30 MHUHYT, a TpU 40°C 3a 5 MUHYT.
Paccunraiite sHEprur0 aKTUBAIMK 3TOI peaKIUu.

4. PacTBOp caxapo3ssl ¢ KoHleHTparued 0,3 Mosb/1 B Kucioi cpene B TedeHue 30 MUH UHBEPTUPYETCS
Ha 33%. Uepes kakoe BpeMs uaBeptupyercs 80% u 90% caxapo3sr?

5. Paznoxenue N,Os siBrisieTcst peakuuei mepBoro mopsijika, KOHCTaHTa CKOpPOCTU kKoTopoil paBHa 0,002

MHH npu 300°C. Onpenenure, ckoibko nporeHToB N,Os pasioxurcs 3a 2 yaca.
Bapuanr 8

1. Paccuuraiite u3meHenue sHepruum ['mb60ca W KOHCTaHTYy paBHOBECHS pEaKIMM, MPOTEKAloeld B

0
raJibBaHM4YeCcKoM 3iemenTe rpu 25 C mo gaHHbM Tadm. 11.

Tabnuma 11.

Ne 3amaun Peaknus OJIC, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0«2Zn0O+Ag,0 1,83
120 Ag+P2Hg,Cl,<>AgCl+Hg 0,0455
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121 Cd+PbCl<>CdCl,+Pb 0,188

2. Koucranra ckopoctu peakiun CO+H,O=CO,+H; npu temneparype 40°C pasna 8,15 x1072 mun .

Havanpnsie konnentpanuu CO u H,O — o 2 monb/i. Paccunraiirte:
a) B T€YCHHE KAKOTO BPEMEHHU KOHIICHTPAIIMH PEareHToB CHU3ATCS 10 1 MOIb/n?
0) yemy OyayT paBHBI KOHIIEHTpAIMK peareHToB uepe3 30 MUHYT MOcie Hayasaa peaKiuu?
[Topsimok peakiu CYUTaTh PAaBHBIM MOJICKYJISIPHOCTH.

3. B HEKoTOpOil MOHOMOJIEKYJISIPHOH peaklMy MOJIOBHHA BellecTBa paznaraercs 3a 17 munyT. CKOJIBKO
BpEMEHHN HEOOX0AMMO 11715 paznokeHus 90% ero nepBoHAYAILHOTO KOJIUYECTBA?

4. B TeueHHe KaKOro BpeMEHU Yepe3 pacTBOp cylbdara Meau Ha0 MPOMYyCKaTh TOK cuitoi 1,2 A, 4ToOBI
BBIJIEJIMTH U3 HETO 3,2 T Meau?

5. Bo ckonbko pa3 yBETWYUTCS CKOPOCTH PA3JIOKEHHUS JIEKAPCTBEHHOTO BEIIECTBA MPH TOBBIIIECHUN

temneparypbl o1 25 10 100°C, eciu sHeprus akTuBanuu pasua 12561 J[x/Mons?

Bapuant 9
1. B Tabn. 1 mpuBeneHbl 3HaYCHUs] KOHCTAHT ckopocTH peakimii K; u K, mpu temneparypax Ti u Ta.
Beluncnure KOHCTAaHTYy CKOPOCTH 3aJaHHOM peakuuu IIpu TeMmieparype Tz U ompenenure, CKOJIbKO
BEIIIECTBA IIpopearupyer KO BpeMeHU 1, eCiau HaydalbHblE KOHLEHTPALMM PpEarupyrollux BeELIECTB

OJHHAKOBBI 1 PaBHLBI Co. HOpr,I[OK pCakiuu CYUTATh PAaBHBIM MOJICKYJIAPHOCTH.

Taobmuma 1
Ne
3a1a PeaKHI/Ifl Tl, k1 Tz, OC k2 T3, OC t, Co,
-4y °C MUH | MOJB/I
150 2HI > H,+ 1, 356 | 8,09xx 389 | 5,88xx 374 68 2,5
10° 10
151 2NO = N,+0O, 978 1073 1252 | 47059 900 40 15
152 2NO,=2NO+0, 600 83,9 640 407 620 60 2,0

2.  Bo ckompko pa3 mnorpeOyercss Oosblie BpEeMEHHM, 4TOOBI B MOHOMOJEKYISPHOW peakLuu
npopearupoBaiio 99,9% ucxonHoro BelecTBa, O CPAaBHEHUIO C TEM BpeMEHEM, KOTOpoe HeoOXOJIUMO Ha
TIEPBYIO MTOJIOBHHY PEAKITIH ?

3. Peakuus mepBoro mopsnaka mpoxoauT Ha 15 % 3a 25 muH. KakoBa CKOpPOCTh peakuuu Npu
KOHIIEHTpaluu pearupyromero Bemectsa 0,1 mons/n?

4. B TeueHHe KaKOrO BPEMEHHM 4Yepe3 pacTBOp Cyib(dara IuKa HaJ0 MPOMYyCKaTh TOK cuio 1,6 A,
YTOOBI BBIJICJIMTE U3 HEro 6,2 T IINHKA?

5. Peaxuus BTOpOro mnopsjka MpOTEKaeT Mpu 30°C na 40% 3a 20 MUHYT, a MpU 10°C 3a 5 MUHYT.
Paccunraiite SHEPryuI0 aKTUBALMY OTON PEAKLIUU.
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1.

Bapuant 10

B Tabn. 1 npuBeneHbl 3HauU€HHUs] KOHCTAHT CKOPOCTH peakuuid npu temmeparypax Ti u To.

Brruncioure OHEPIUI0 aKTHUBALIUHW PCAKIUU U OHNPCACITUTEC, CKOJIBKO BCHICCTBA IPOPCArupoOBaJIO IIPU T]_ K

MOMEHTY BpeMeHH I, eciu HauajbHble KOHIICHTpAIMU peardupyrollux BEHIeCTB OAMHAKOBBI U paBHBI Co.

[Topsiiok peakiuy COOTBETCTBYET €€ MOJIEKYJISPHOCTH.

Tabnumna 1
Ne Co,
3a- Peaxius Ty, ky T, ko t, MOJIb
a- K K MUH | ——
qu 1
153 | Hy+Br, —» 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Hy+1, — 2HI 679 0,00146 599 0,0568 28 2,83
155 | 2NO — N»+0» 1251 1073 1525 47059 45 2,83
156 | PH3 — 1/2P,+3/2H, 918,2 0,0038 953,2 0.0183 80 0,87
157 | SO,Cl, — SO,+Cl, 552,2 | 6,09x10° | 593,2 | 1,32x10° | 35 2,5
158 | (CH3); -»CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCl, - CO+Cl, 655 5,3x10°° 745 0,676 105 0,8
160 | CH;COOHC,Hs+NaOH— 283 2,307 318 21,6 15 0,9
CHsCOONa+C,HsOH
161 | CO+H,0 — COy+H, 288 0,0003 313 0,008 90 3,75
162 | C¢HsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—CegHsCH,OC,H5+HBr

2. Peakmust A—B sBnsercs peakmueil mepBoro nopsaka. Yepes kakoe BpeMs KOHIICHTpaIlUs BellecTBa A

coctaBut 30% OT HaYaJIbHOI, €CJIM BpeMs MOyNpeBpalleHus: peakuu paBHo 30 Mun?

3. Beruucioure pH OydepHoro pactopa, MmoaydeHHOTO cMeleHrneM paBHBIX o0bemoB 0,1 M pactBopa

amvuaka u 0,1 M pactBopa xnopuna ammoHus. Uemy paBHBEI KoHIeHTpanuu uonoB H™ u OH B aTOoM

pacTtBope?

4. PaccuurtaiiTe 00BEMBI pPACTBOPOB YKCYCHOM KHCJOTBI M arerata HaTpus (C OJMHAKOBOH

KOHIICHTpaIuen), Heooxoaumsie Jutsi mpurotoBiieHus 20 mu 6ydeproro pactBopa ¢ pH=2,6.

5. Ilpu HOpMabHOM aTMOC(hEpPHOM AaBiIeHMH Boja 3akumaeT npu Temneparype 100°C. Ipu kakom

JIaBJICHUN TEMIIEPATyPa KUIIEHUS €€ MOXKET ObITh cHibkeHa 10 80°C? MosbHas TEMIOTa UCTIAPEHHS PAaBHA

40660 JIx/Momnb.

Kpumepuu ouenku omeema cmyoenma npu b1noiHeHUU KOHMPOJIbHOU Padomvl

Onenka

OTJIMYHO

IMPUBCACHEBL

IIOJIHBIC

apryMEHTUPOBAHBI

TpeOoBaHuS K 3HAHUAM

IIPaBUJIBHBIC

pelIeHus,

OTBETbI

TPaMOTHO
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XOpOIIO JIONYIIEHbl HE3HAYUTEIbHBIE TIOTPEIIHOCTH MpPH OTBETaX Ha BOIPOCHI,
apryMeHTanus Obu1a He OJTHOM

YAOBJICTBOPUTCIIBHO B otBerax Ha HCKOTOPLIC BOIIPOCHI JOITYIICHDLI FPY6BI€ OH_II/I6KI/I, qaCTb
BBIBOAOB HC apryMmMmCHTHPOBAHA WKW apTYMCHTHUPOBAHA HCIIPABHUIILHO

HeynoBieTBoputeabHO  OTBeThl HAa 50 U Gosiee % BONMPOCOB OMIMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTHUPOBAHbI HJIM apTYMEHTHUPOBAHbBI HEIIPABHIBLHO

Ilpumepnuie sapuanmul mecmogvlx 3a0aHuil
Ilo meme «Azpezamnbie cocmoanusn eéewecmea» «I azot»

1.HanMeHb1IEH TJIOTHOCTHIO 00,1aa10T BEIIECTBA B COCTOSTHNM
- ra3000pa3HOM;
-KUJIKOM;
-TBEPJOM.
2. JlaBjieHH € He OKa3bIBaeT BJMSHHUS HA BellleCTBA B COCTOSTHUHU:
- ra3000pa3HOM;
-KUJIKOM;
-TBEPJIOM.
3. HauOosbl1ee MeKMOJIEKYJISPHOE PACCTOSIHUE XaPAKTEPHO ISI COCTOSIHUA:
- ra3000pa3HOTO;
-KUJIKOTO;
-TBEPJ0TO.
4. UneaabHbBIH Ta3 3TO:
-IIPUPOJHBIN;
-POU3BOJCTBEHHBIN;
-BOOOpa’kaeMblii.
5. OTK/JIOHEHHsI PeaJIbHOIO0 ra3a oT UAeaJbHOro 0ojble:
-4yeM HUXKE TeMIIepaTypa U BbIIIE 1aBJICHHUE;
-4yeM HIXKE TeMIepaTypa 1 HIXKE JaBJICHUE;
-4yeM BBILIE TEMIEPATypa U BbILLIE JABJICHUE;
-4eM BBIIIIE TEMIIEpaTypa U HIKE JIaBJICHUE.
6. [l uaeaqbHBIX ra30B He YYUTHIBAKOTCS:
-TOJTbKO MEXMOJICKYJISIPHBIE CHUIIBI;
-MEXMOJIEKYIISIPHBIE CUJIBI U 00BEM MOJIEKYI;
-CWJIbI B3aUMO/JICHCTBHS YIUTHIBAIOTCS, @ 00bEM -HET;
-CUJIBI B3aMMOJICHCTBHSI HE YUYUTBIBAIOTCS, a 00BEM -Ja.
7. 3akon boiina-MapunorTa BbIpakaeTcs:
PiV1=PyVy;
PV, =PoVy;
P1ViT1 = P2V,oTy;
PiV1/T1=PoVo/Ty;
8. JIunum, BpIpaxkawinme 3aBUCHMOCTb H3MEHEHUSI 00beMa OT JaBJICHUA NIPH MOCTOSTHHOM
TeMIepaType Ha3bIBAlOTCH:
-U30TEepMa;
-30X0pa;
-u300apa;
-agauadara.
9. Ilpn HarpeBaHuM HA 1°C NP NOCTOSIHHOM JaBJICHUH 00beM YBeJIHYNBACTCH:



B 2-4 pa3a;

B 10 pas;

Ha 1/273,15 gactb oObeMa nipu OOC;
HE YBEJIMYNBACTCS.

10. Ilpn HarpeBaHuM HA 1°C NP OCTOSTHHOM 00beMe JaBjieHHe YBeJIHYHBAeTCs:
B 2-4 pa3za;
B 10 pas3;
Ha 1/273,15 4acTh naBieHus npu OOC;
HE YBEJIMYMBACTCS.

11. YpaBuenue I'eii-JIroccaka umeer Bu;
Vi=Vy (1+(Xt);
Vi=Vy (1- at);
Vo =Vi(a+1);
Vo = Vi (1+at);

12. YpaBuenue llapass umeer Buj;

Py =P (1+(Xt),
Pi=DPg (l+(lt);
P;=Pg (1- (Xt),
Pe=Po (a + t):

13. Beinunna o B ypaBHenuu I'eii-JIroccaka Ha3piBaercs:
CTENEHbIO TUCCOIMALINY;
KO3 PHUIMEHTOM TEPMHUECKOTO PACIIMPEHHUS;
TEPMHUUYECKUM KO3 (PULIMEHTOM YIIPYTrOCTH;
TeMIlepaTypHasl MoIpaBKa.
14. Beiuunna o B ypaBHenuu Lllapas Ha3biBaercs:
CTETIEHBIO IUCCOLMALINN;
K02 (D PUITMEHTOM TEPMHUECKOTO PACITUPEHUS;
TEPMUYECKHM KOAPPHUIIMEHTOM YIPYTOCTH;
TeMIlepaTypHas MomnpaBKa.
15. MaTemaTnueckoe BbipaxeHnue 3akoHa I'eii-Jloccaka (mpm adcol0THON TemnepaType):
V = const;
P = const;
V #const;
PV = const;
16. MaremaTruyeckoe BbipaxeHue 3akoHa HHlapass (mpu adcosroTHOI TeMnepaType):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenune MenaeneeBa -Kianeiipona:

PV =IT;
PV =RT;

PV = nRT;
PT =nRV.

18. Ecan 3nauyenne R =8,314, To COOTBeTCTBEHHO eIUHUIICH N3MEPEHUS SABJISIETCS:
JIx/kmMonb.rpan.;
J1.ATM/KMOJIb;
MM.pT.CT/KMOJIb.

19. (DI/BI/I'{CCKI/Iﬁ CMBICJI yHnBepcaanoﬁ ra3030i’1 HOCTOHHHOﬁ R OIIUCBHIBACTCH COOTHOILIICHUECM
R=A;



R=T;
R=-A;
R=PV,
20.ITepeBox kK HOPMAJIBHBIM YCJIOBHSAM OCYIIECTBJISICTCH:
PoVo/To = P1V1/T1
PoVoTo = P]_VJ_T]_
PoVo/T1 = P1V1/To
PoVo/To =nRT
21.0cHOBHOE YpaBHeHHEe KHHETUYECKON TEOpPHH ra3oB:

PV =1/3N, -m- U?
PV =2/3N, -m-U>
PV =N,m-U

PVT =1/3N, -m-U?
22. KuHeTH4eckasi JHeprusi MoJIeKyJibl raza:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.3aBUCMMOCTH CKOPOCTH ABHKEHHUSI MOJIEKYJIbI OT HX MaCChI:

U _m. U _[m U _m U _m,
Uf2 U, U_2 m, Uz m, Uf2 m,

24.3aBuCcHUMOCTDH CKOPOCTH NABMIKCHUS MOJICKYJIBI OT TEMIIEPATYPbI:

U _ Loy L. U L. U T,
U‘2 T2 U_z T1 U‘2 T2 U_ . T1

25. CpenHssi CKOPOCTH ABHKEHUS MOJICKYJI:

0= BT g Ry rmu="
M M RT

26. B ypaBHenue Ban-nep-Baanbca BHOCSATCS MONpaBKH:
TOJIbKO Ha MEKMOJIEKY/ISIPHBIE CHIIBI:
TOJIBKO Ha 00bEM;
Ha MEXMOJIEKYJIIPHBIE CUIIBI U 00BEM;
HE BHOCATCA HUKAKUC.
27. Cuiibl MeKMOJIEKYJISIPHOTO NPUTSKEHUS BO3PACTAIOT:
00paTHO MPOMOPIIUOHATEHO 00BEMY;
00paTHO MPOMOPLUOHATIBLHO KBaApaTy 00beMa;
IpsIMO TIPONOPILUOHATIEHO 00BEMY;
00paTHO MPOMOPLHUOHAIBHO KBAApPaTy 0ObeMa.
28. YpaBHenue Ban-nep-Baanbca umeer Bua:
(P-a/V?)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V?)(V-b)=RT.

29. KpuTtnueckasi Temneparypa 3To TeMiepaTrypa:
IIPU KOTOPOM ra3 C)KUMAeTcs P JII000OM JaBIICHUH;
IIPpU KOTOPOM TI'a3 C)KUMACTCA ITPHU HU3KOM JaBJICHUH,
IIPY KOTOPOM a3 He CXKMMAETCs HU IIPU KaKOM J1aBJICHUU;
IIPU KOTOPOM a3 C)KUMAeTCsl IPU BICOKOM JIaBJICHHH.
30. YpaBuenne Ban-nep-Baanbca Xopomio BbINOJTHSIETCH NPH:
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CPCAHCM OAaBJICHUU,

HU3KOM JaBJICHHH,

BBICOKOM JaBJICHHH,

HC BBIIIOJIHACTCA HU IIPU KaKOM NAaBJICHUH.
. le/IBe)IeHHOC HAaBJICHHUE OIIPEACIACTCH:

P P
T=—" r=—-, 7=T-P, n=T-P,
P, P
. IlpuBenennas TeMnepaTypa onpeesieTcs:
4 T
T=—"; T=—os}, t=T-7,, t7=1, P.
T T

.
. UneanbHOM ra3oBoi cMeChbI0 HA3bIBAETCH CMECh, KOTOpas:
MMEET KPUTHUYECKYIO TEMIIEPATYPY;
MMEET KPUTHYECKOE JABJICHHE;
MTOJAYMHSETCS 3aKOHAM HJI€AJIbHBIX Ia30B;
HE MOIYMHSETCS 3aKOHAM UCATbHBIX ra30B.
. 3akoH /laabTOHA BHIpaXKaETCS YPABHEHHEM:
Po6m.V06m.: RT;
Po6m.V06m.: nRT,
Po6m.V06m.: Zn RT;
POG]J.L/V06HI.: RT.
. 3akon JlaabToHa (¢ yueTom 3akoHa boiiasi-Mapuorra):
P06u1./V061u.: P1Vy;
Pooiu/Voom= P1/V1;
P06u1./V061u.: nP1V1;
Poﬁm./VO(;m,: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pas3iokeHuu nepxijopara Kajus, coraacHo Tepmoxumuueckomy ypaBHeHHI0 KC1Oyrp) =
KCl(tg) +20; (1 ArH® =33 kJIx, oOpazoBanock 10 MOJIb KUCIOPO/IA, TO KOJIMUECTBO 3aTPAYECHHOTO
TEIUIa paBHO k/Ix

a)l65, 6)132, B) 66, r) 660.
2. B cooTBeTCTBHU C TEPMOXUMUYECKUM YpaBHEHUEM
FeO(rs) + Ha (raz) = Fe(rs) + H2Ora3) ArH? =23 kI, mia nosmydyenus 560 r xenesa

HE0O0X0AUMO 3aTPATUTh K/[X TemoThI:
a)23, 0)115, B) 560, r) 230
3. Jnst nonydenus 22,4 n(H.y.) ammuaka rno peakuu Ny +3H, ) =2NH3 -93,2 x/Ix, Tpebyercs
3aTpaTUTh K /K TeTIoThI
4.
a) 69,9; 0)139,8; B) 93,2;  1)46,6.
5. PactBop, cogepxamuii 11,6 r Bemectsa B 400 r BoJIbI 3aMep3aeT Ipu TEMIIEpaType -0,93°C (KH,0
= 1,86 rpan.kr/moinb). MomnsipHasi Macca paCTBOPEHHOT'O BEILIECTBA PaBHA I/MOJIb.
a) 29,0; 06) 58; B) 116; 1)87
6. PactBop, comepxammii 12 T moueBunsl (Mr=60) B 100 r Boner (KH,O = 1,86 rpaa.kr/moib).
MossipHast Macca paCTBOPEHHOT'O BELIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
7. PactBop, comepxammii 15,6 T Heanekrponmura B 100 r amdTHinoBoro sdupa (Eadupa = 2,12
Ipaj.Kr/MOJIb), 3aKHIIaeT MpHU TeMmiepaType Ha 4,24 rpaayca BBIIIE, Y€M YHCTHIA PAaCTBOPHUTEINb.
MossipHast Macca paCTBOPEHHOTO BEIIECTBA paBHA I/MOJIb.
a) 78; 0)156; B) 117; r) 39.

8. PactBop, comepxamtuii 4,6 T rourepuna (Mr=92) B 100 Boget (KBomer = 1,86 rpam.kr/moin),
3aMep3aeT Py TeMIeparype:
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a) -0,93; 6)-0,186; B) -0,372; 1) -0,465
9. PactBop, comepxkammii 9,2 r stmnoBoro cnupra (Mr=92) B 200 Bomer  (KBomer = 1,86
IpajJ.Kr/MOJIb), 3aMep3aeT Mpu TeMIeparype:
a)-1,86; 6)0,186; B) 1,86; T1)-0,186.
10. MonsipHast Macca HEdJIEKTPOJIMTA, pacTBOp 6T KoToporo B 100 M1 BOABI  KHUIHT MpH 100,52°C paBHa

I/MOJIb.
a) 10; 0)6; B) 40; r) 60
11. KonueHnTpaliisi pacTBopa TitOKO3bI, KUTISIIETO MPHU 100,78°C (EH,0 = 0,52 I'paj.KI/MOJb), paBHA
I/MOJIb.

a) 0,3; 0)1,5; B) 0,5; rl.
12. JInst Toro, 4ToObl MOBBICUTH TEMIEPATYPY KUIIEHUS BOJABI Ha 1,040C HeoOxonumMo B 500 r BOOBI
pPacTBOPUTH r rroko3bl (Mr=180). (EH,0 = 0,52 rpaa.Kr/mMosb)
a) 180; 06) 90; B) 360; r) 240.
13. lns TOrO, YTOOBI MOBBICUTH TEMIEpaTypy KHUIICHHS pacTBOpa Ha 1,04°C HeoGxomxMMO 9TOGEI

KOHIIEHTpAllMsl PACTBOPEHHOTO BEIIECTBA COCTAaBHIIA monb/kr  (EH0 = 0,52
rpaja.Kr/MoJib)
a) 0,5, 0)0,2; B) 2; r) 1.
14. JIns monmy4deHus pacTBOpa STUJICHTIIMKOIS, 3aMEP3aI0IEro Mpu -37,2°C, Heobxoaumo B 500 T Boxb
pacTBOPUTH r atunerraukons (Mr=62). (EH,O = 0,52 rpaa.kr/mMonb)
a) 620; 0)310; B) 930; r) 465.
12. OcmoTtrdeckoe aBieHne pacTBopa, coaepxkaimiero 9,0 r rmokossl (Mr=180) B 500mi pacTBopa mpu
298K, paBHO kl1a.

a) 123,9; 0)371,5; B)247,6; 1) 595,2.
13. OcMoTHYecKkoe JaBiIeHUE pacTBOpa TIIMIIEPUHA C MOJISIPHOUN KoHIeHTparueit 0,1 Monp/m npu 25°C
paBHO klIa.
a) 51,6; 6)123,8; B)61,9; 1) 247.6.
14. Jlns HecaMonpOU3BOJIBHBIX ITpolieccoB 11 3aK0H TEPMOAMHAMUKHA MOYKHO MPEICTABUTH B BUJIE:
a)AG =0, 0)AG <0; B)AG)>0; a)AH =0.
15. Duransnuu obpazoBanust MgSO4 cOOTBETCTBYET TEIUIOBON YPPEKT peaKIiu:
Mg + S + 20, = MgS0O,
MgO + SO3; = MgSOq,
Mg + SO, +0, = MgSO4
MgO +S +3/2 O,= MgSO,
15. HauGomnpimeMy 3Ha4Y€HUIO SHTPOTIMH COOTBETCTBYET cocTtosiHre H,O:
HQO(FAg) npu 398K
HzO(TB) Ipu 273K
HZO(TB.) npu 200K
HOxcuny ipu 273K
16. ITpu yBennuennn temneparypsl B cucteme CoHyry + HoOry =Co.HsOH ) AH<O paBHOBECHE
M3MEHUTCS HEOTHO3HAYHO;
CMECTUTCSI B CTOPOHY IIPOJYKTOB PEaKIINH;
HE U3MEHUTCS
CMECTUTCS B CTOPOHY MCXOHBIX BEIIECTB.

Kpumepuu OUEHKU omeema cmy()enma npu 6blNOJIHEHUU MECMO6blX 3a0anuii

Ounenka TpeboBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO U
IIPOYHO  OCBOWJI ~ NPOTPaMMHBI  Marepuan,  HMCUEpIbIBAIOLIE,
OTJIMYHO [OCJIeI0BATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3jaraeT, yMeeT
TECHO YBSI3BIBATh TEOPHIO C MPAKTUKOH, CBOOOJHO CIIPABISETCS C
3aJjayaMy, BOIPOCAMM M JPYTUMH BHUAAMU IPUMEHEHHsS 3HAHUH,
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pUyYeM He 3aTpPyIHSETCS C OTBETOM IPH BHUJIOM3MEHEHUH 3aJlaHuH,
MMpaBUJIBHO 06OCHOBBIBaeT MMPUHATOC PCUICHUC.
OneHka «XOpOIIO» BBICTABISAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET
Marepuai, TpaMOTHO M 1O CYLIECTBY H3JIaraeT €ro, He JOIycKas
XOpOIIIO CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, MPABHIBHO
IIPUMEHSAET TEOPETUUECKUE ITOJOKEHUS IPU PELICHUU IIPaKTUYECKUX
BOIPOCOB U 3aJ1a4, BllaZieeT HEOOXOIMMBbIMH HAaBBIKAMU U TIPUEMaMH UX
BBITIOJTHCHUA.
OneHka «yIOBIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, €CIH OH
MMEET 3HaHUS TOJHKO OCHOBHOI'O XapakTepa, HO HE YCBOWI €ro
yIOBJIETBOPUTENBHO  JeTajlield, JOMyCKaeT HETOYHOCTH, HEJAOCTATOYHO  IpaBUIIbHBIC
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEIOBATCILHOCTH B
W3TI0’KEHUU MPOTrPAMMHOI0 MaTepHualia, UCIIBITHIBACT 3aTPYIHEHHS MIPH
000CHOBaHUHU OTBETA.
OueHka «HEeyAOBIETBOPUTEIBHOY» BBICTABISIETCS CTYJIEHTY, KOTOPBII
HE 3HAeT 3HAYMUTEIHHON YacTH MPOTPaMMHOI0 Marepuaja, JOIMYyCKaeT
HEYJIOBJIETBOPUTEIILHO CYIIECTBEHHbIE OMIMOKH, UMEET 3aTPYAHECHHsI MPU OTBETE HA BOMPOCHI
u 000CHOBaHUH OTBETOB. Kak MPaBUIIO, OIIEHKa
«HEYIOBJIIETBOPUTEIBHO» CTaBUTCA CTYAEHTaM, KOTOpbIE€ HE MOTYT
MpPONOJDKUTh  OoOydeHue  0e3  JONMOJHUTEIBHBIX  3aHATHUM  TIO
COOTBETCTBYIOIIEH TUCLUILINHE.

Ilpumepnaa memamuxa Kypcoewix padom

. DNeMeHThl KHHETUYECKON TEOPUU T'a30B.

. NoH-munonpHOE B3aUMOJIEHCTBUE B pacTBOPAX JIEKTPOIUTOB.
. Kunetuka peakiuii B pactBopax.

. OCHOBHBIE 3aKOHBI TEPMOXUMHUH. 3aKOH ['ecca.

. Kimaccuueckast Teopus 37€KTPOIUTUYECKON JUCCOIHAIIH.

. DneMeHTapHasi TeOpUsl aKTUBHBIX CTOJIKHOBEHUM.

. KuHeTnka nenHpIx peakuui.

. Teopust akTHBUPOBaHHOI'O KOMILJIEKCA.

9. [IpuMeHeHre OCHOBHOTO 3aKOHA KHHETUKH K CJIIOKHBIM PEAKITUSIM.
10. HexoTopsie cBeIEHHS O pacTBOpAX.

11. IpaBuno ¢as.

12. Bropo¥i 1 TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

13. O6mue MOHATHS TEPMOIUHAMHKH U YPAaBHEHUS! COCTOSIHUSI.
14. DneMeHThl CTaTUYECKOM TEPMOJUHAMUKH.

15. [IpumeHeHnEe BTOPOTo 3aKOHA TEPMOIMHAMHUKH.

03N LN KW

Kpumepuu oyenku Kypcoeoii padomaut

Ouyenxa Kpumepuu oyenku

Ot1anyno paboTa BHIMOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IIAHOM,
MOJTHOCTBIO PACKPBITO COJIEPKAHKE KAXIOTO BOIIPOCA, CTYACHTOM
copMyITHPOBaHBI COOCTBEHHBIC APTYMEHTHPOBAHHBIE BHIBOIBI 110
teme paboTel. OdopmiieHne paboTsl COOTBETCTBYET
IpeabsABIIeMbIM TpeOoBaHUAM. [Ipu 3amuTe paboTHI CTYAEHT
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CBO6OI[H0 BJIAACCT MATCPHAJIOM U OTBCYACT HA BOIIPOCHI.

XOpOI]IO pa60Ta BBITIOJIHEHA B COOTBETCTBUU C YTBCPIKIACHHBIM IIJIAHOM,

HIOJTHOCTBIO PACKPBITO COJEPIKaHUE KaXKIO0ro BOIpOca.
HesnaunrensHble 3amMevanust K opopmireHnto padotsl. [Ipu 3amure
PabOTHI CTYIICHT BIIaJIeeT MaTepPHUaJIOM, HO OTBEYAET HE Ha BCE
BOIIPOCHI.

Y 10BJ1I€TBOPUTEIBLHO paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IUIAHOM, HO

HE TOJIHOCTBIO PACKPBITO COJIEPKaHKE KaXKIOTO BOTIPOCA.
CTYILCHTOM HE CACIaHbI COGCTBGHHBIG BBIBOJHBI ITIO TEMEC pa6OTBI.
I'pyOsie HemocTaTku B ohopmiteHrH padboThl. [Ipu 3ammre paboTh
CTYZIEHT cnabo BlIaZieeT MaTepruajIoM, OTBEUAET HE Ha BCE BOMPOCHL.

HeynoBsieTBopuTe/ibHO | pad0OTa BBHIIOJIHEHA HE B COOTBETCTBUHM C YTBEP)KICHHBIM IIJIAHOM,

HE PacKphITO COICpkKaHUE KaKI0ro Bonpoca. CTyaeHTOM He
C/IeTIaHbI BBIBOJIBI TIO TeME PalboThL. I pyOble HEJOCTAaTKH B
odopmienun padoTsl. [Ipu 3ammre paboThl CTYASHT HE BIaI€EeT
MaTepHaioM, HE OTBEYAET Ha BOIPOCHI.

o

~

10.

11.
12.

Ilepeuens 6onpocos Kk 3auemy
6 cemecmp

ATPEIATHBIE COCTOSHUSA BEILECTBA. IIOHATUE OB UJIEAJIBHBIX U PEAJIBHBIX TA3AX. OCHOBHBIE
TTOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM TA30B. PACIPEJIEJIEHUE YACTHIL[ T10
CKOPOCTSIM UX JABWXEHUS. CKOPOCTU. HAMBOJIEE BEPOSITHASL IIPM JAHHOIl TEMIIEPATYPE,
CPEJHAA APUOMETUYECKASA U CPEAHASA TEOMETPUYECKASL.

VYpaBHEHHE COCTOSHHMS UACAIBHOIO Tra3a. BeIBOJ yHUBEpCaIbHOM Ia30BOM MTOCTOSIHHOW. M30Tepma
U/1eaJbHOrO rasa.

OcHOBHBIE 3aKOHBI HAealbHbIX razoB: boins- Mapuotra, Illapns, I'eii-JIroccaka. M3oTtepmsl,
1300apbl U U30XOPbI UIEATbHBIX I'a30B.

Peanbubie rasel. YpaBHenue Ban-gep-Baanbca. M3orepma peanbHOro rasa. Ilonstue o
KpUTHYECKHX NapaMeTpax. [IpuBeneHHbIe napaMeTpsl.

I"azoBble cmecu. 3akoH [anbrona. [lapiuanbHble BETUYHUHBI.

Kunkoe cocrosHue. IloBepxHOCTHOE HaTSHKEHHE JKUAKOCTEH. IIOBEpXHOCTHO-aKTUBHBIE U
IMOBCPXHOCTHO-HCAKTUBHBIC BCHICCTBA. BS[SKOCTI), KOB(i)(l)I/IIII/IeHT BA3KocTH. KuHemaTndeckas
BA3KOCTb, TEKY4ECTb.

Hcnapenue n KUNIEHUE )KUIKOCTEH.

TBepnoe coctosHne. OCHOBHBIE CBOMCTBA TBEPABIX BEUIECTB. AHU30TONMS TBEPABIX BEILIECTB.
[InaBnenue u orBepaeBaHue BemecTB. OCHOBHBIE THUIbI KPUCTANIMYECKUX PEUIETOK. YIPYrocTh
napa HaJi TBEpAbIMHU TEJIaMHU.

OCHOBHBIE TIOHATHSA U BEITWYHHBI TCPMOIAUHAMUKHU. Cucrema B TECPMOANHAMUKE. Tumnel cucrtem.
da3a, KOMIIOHEHT, MapamMeTphl, PyHKIMHU cOCTOSIHUA. VIHTEHCUBHBIE M SKCTEHCUBHBIE TAPAMETPBI.
AbcomtotHas  Temmeparypa. @DyHkiuu  coctosHus. [lonstue mporecca. PaBHOBecHoe,
CTallMOHAPHOE M TMEPEeXOIHOE COCTOSHHA cucTeMbl. Lluxinyeckue mnporeccbl. OOpaTHMble U
HeoOpaTHMBbIE TPOIIECCHI.

Hynesoii 3akoH TepmoauHaMuky. PaBHOBecHe. 3aKOH TEPMUYECKOTO PAaBHOBECHS.

Pabota mpornecca. M3mepenue paboThl B pa3IMuHbIX Ipoleccax. Pabora pacmmpeHus: uacaibHbIX
ra3oB B U3OTCPMUYCCKUX, 1/1306apH1>1x, HN30XOPHBIX U az[Ha6aTqucxnx mpouneccax.
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,

25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.

44,
45.

[lepBriit 3akoH TepMoanMHAMHUKU. CMBICT €ro, OCHOBHBbIE (popmynupoBku. [loHaTHe BHYyTpeHHEH
sHepruu. MaremaTHuecKoe BbIpa)KEHHUE NIEPBOIO 3aKOHA TEPMOAMHAMUKHY.

[lepBriii 3aKOH TEPMOJIUHAMUKU ISl 1300apHBIX M M30XOPHBIX MpoleccoB. DHTanbnus. TemnoTa
IIPY TIOCTOSIHHBIX JIABJICHUU B 00BEMeE.

TemnoemkocTh. CpenHsis Tem10eMKOCTh. MossipHas TemioeMKocTb. Cp 1 Cy.

Tepmoxumust. 3akoH ['ecca. [lonstue, hopMynupoBKa.

PacueTsl TernoBbiXx 3ddexToB xumuueckux peakuuil. [lepBoe crmeiactBue w3 3akona [ecca.
[Tonsarue TerioeMKocTH 00pa3oBaHus. ATOMHas TEIUIOTa 0Opa30BaHuUs.

Temota cropanus. Bropoe ciencteue u3 3akona ['ecca. 3akon Kupxroda.

OHeprus xummuueckux cBsizeid. Tperwe cieacTBue U3 3akoHa ['ecca.

Bropoe nauano tepmonuHamuku. 3aaadd, pemaembie 1 1 2 HadanoMm TepMoauHaMuku. [loHsTHE
CaMOIIPOU3BOJIbHBIX IpoLieccoB. POPMYIUPOBKH 2 3aKOHA TEPMOJIUHAMUKH.

[TpunHuMn 1eWcTBUS TEIIOBON MaluHbL. BBIBOA TepMOAMHAMUYECKOTO KO3 GUIIMEHTa MOJIE3HOTO
nercTBus (K.I0.11.).

OO6patumslii ks Kapao. Matematuueckoe BbIpaXKeHHE 2 3aKOHA TEPMOJAUHAMUKHI. DHTPOIHSL.
[lonsatue 00 osHTponmMU. DHTpONMsS KaK Mepa HalpaBICHHOCTH Ipoliecca U Ipeena ero
IIPOTEKaHUS.

®opmyna boapimana. DHTponusi 00paTUMBIX U HEOOpPaTUMBIX MpoLEeccOoB. MI3MEeHeHHe SHTPOIHNU
B HEKOTOPBIX PAaBHOBECHBIX MpOIECCaX.

OO01mMe COOTHOILIEHHS.

XapakrepucTuieckue QyHKIUN U TEPMOJAMHAMUYECKHE MOTEHUIMANIbI. DHeprus [ enbMrosibla uiu
W30XOPHBIN MOTEHIIHAL.

Ouneprust ['m06ca wmnm wu3o0apHblii noreHnman. Kputepuum caMonpou3BOJIBHOTO NPOTEKAHUS
mporecca.

dF u dG xak Mepa paBHOBECHS.

VYpaBaenusa Macksemnia.

Tperbe Hauano TepMOJWHAMMKHM WM TemjoBas Teopema HepHcra. MakcumanbHas pabota U
XUMHUYECKOE CPOJCTBO.

[Tonsite o pactBopax. PacTBoputens u pacTBOpeHHOE BemlecTBo. Kinaccuukaius pacTBOpoB 1o
arperatHomy coctosiHuto. ConbBartanusi. CriocoObl BhIpaKeHHUS KOHIIEHTPAIH PACTBOPOB.
CymHoCTb npolrecca pacTBOPEHUS.

PacTtBopuMOCTh Ta30B B KUIKOCTSX. 3akOH ['€HpW U CIEACTBUSA W3 HEro. 3aBUCHUMOCTh
pacTBOPUMOCTH OT TEMIIEpATypbl U HaJIMUUS MOCTOPOHHUX INpUMeceil. PacTBOpuMOCTh TBEPIBIX
BEILIECTB B JKUJIKOCTSX.

B3anMHas pacTBOpUMOCTB KUIAKOCTEH. [Ipumep orpaHM4eHHON PaCTBOPUMOCTHU ABYX KUAKOCTEHN
(cucTema aHWIMH — BOJA).

Paz6aBnennsie pactBopsl. Juddy3us u ocmoc B pacTBopax.

OcmMmoc. OcmoTHnueckoe naBiieHre. MeToabl U3BMEPEHHS] OCMOTUYECKOTO JaBJICHUSI.

[lonwxeHue JaBiIeHUS HACBILIEHHOTO Tmapa pacTtBoputensd. llepBbiii 3axkon Payns, ero
MaTeMaTHYECKOE BBIPAKEHUE.

TemnepaTypbl 3aMep3aHUs U KUTICHHUS pacTBOPOB. Bropoii 3akoH Payns.

CpoiicTBa pa30aBlIeHHBIX pacTBOpoB. 3akoHbl Paynsa, ['enpu, Banr-T'odda. I['paduyeckoe
IpeAcTaBieHue 3akoHa Payis.

[lonoxuTenbHbIE U OTPULIATENIBHBIE OTKIOHEHUS OT 3aKoHa Payis.

AxtuBHOCTh. KO PHUIIMEHT aKTUBHOCTH.

Jluarpamma paBHOBECHS KHJIKOCTh — Map B OMHapHbIX cucteMax. llepBeiif 3akon KoHoBamnosa.
JunarpamMmma «gaBiieHUE — cOCTaB cucTeMb». [IpaBuiio peryara.

@pakuuoHHas neperoHka. VcrnapeHue m KOHAEHcCAlUsi pPacTBOPOB Ha JHArpaMMe «TeMIlieparypa
KHIIEHUS — COCTaB PacTBOPA».

Bropoii 3axkoH KonoBanosa. A3e0TponHbIE PaCTBOPBHI.

Cucrembl romorenHsle u rereporeHublie. ®aza. Komnonent. CreneHnb cBo0O/bI B PU3NUYECKUX U
XUMHYecKHux cucremax. [Ipasuio das.
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46.
47.
48.

NGk~ WN

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

PaBHOBECHE B OJIHOKOMIIOHEHTHBIX CHCTEMaX. JluarpaMmma COCTOSIHHS BOJIBI.

PaBHOBeCHE B OJIHOKOMIIOHEHTHBIX cHCTeMax. JlnarpaMma COCTOSIHUS CEPBI.

PaBHOBECHE B JBYXKOMIIOHEHTHBIX CHCT€MaX. IIOHATHE O TEPMHUYECKOM aHanuse. Juarpamma
maBkoctu Bi-Cd

Kpumepuu OUECHKU omeema Ha 3aueme

Ouenka Kpurepuu orBera

3auTeHo ['mybokoe u xopoiliee 3HAaHWE W MMOHUMAHHE TPEIMETa, B TOM YHUCIIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITHIA; TEOPETUUECKUX
3aKOHOMEPHOCTEMN; (haKkTHUeCKuX JTaHHBIX; 00CTOSITETTbHBIMN,

JIOTMYECKUH ¥ IPaMOTHBIA OTBET BO BpeMs Cauu 3a4eTa; y/AeIbHbII Bec
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBaHUM — He Oosee 50%.

He3zaurteno Cnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTMH, TEOPETHUECKHUX
3aKOHOMEPHOCTEH, (PaKTUYECKUX JAAHHBIX, OIIMOOUHBIA OTBET Ha
3a4yeTe; yAeNbHBIA BEC OMMOOK MTPH KOHTPOIHLHOM TECTUPOBAHUH —
6onee 50%.

Ilepeuens 6onpocoe K Ik3ameny

7 cemecmp
[ToBepxHOCcTHBIE siBiaeHUS. AjpcopOrusi. OCHOBHBIE TMOHATHA. AJCOpOEHT, amcopbar. YaembHas
MIOBEPXHOCTb.
Turmbl ancOpOIIMOHHBIX B3aUMOIEHCTBHMA.
N3otepmsbl ancopbuunu. YpaBuenue ['enpu.
Nzorepmebl ancopbumm. YpaBaenue JIeHrmiopa.
AZCOpOIHsI CMECH ra30B.
VYpaBHeHHe H30TepMBI aicopOIHK mapoB - ypaBHeHue bOT.
Onexrpoxumus. Beenenue B anekrpoxumuto. IlpoBonnuku 1 u 2 poxa.
Knaccuueckast Teopus 3J€KTPOIUTUYECKON JUCCOLMALNU. SIBIEHUS, XapaKTepHbIE AJIsi pacTBOPOB
AJIEKTPOJIUTOB: OCMOTHYECKOE JaBJICHHE, JIaBJICHUE Iapa HaJ pPacTBOPOM, TEIUIOBOU 3(PQexT
HeTpanu3aluuu U Ap. sIBICHUs.
OcHOBHBIE MOJIOKEHHS TEOPUU IEKTPOIUTHUECKOM auccounanu Appenuyca. Henocratku ee.
HoH — nunoibHOE B3aMMOAEWCTBUE B PAcTBOPAX 3JIEKTPOJIUTOB. DHEPrus KpUCTAJUINYECKON
PEILIETKH.
DHeprus coJibBaTalHH.
PeanbHast 1 XuMuueckasi SHEPruu CoIbBaTaL|H.
DHTpOMNUs COIbBATALMU U YHUCIA COJIbBATALIMN HOHOB.
HoH-noHHOE B3aUMOJEHUCTBUE B pPACTBOpaxX »3JEKTPOIUTOB. TepMOIMHAMUYECKOE ONUCAHHUE
pPaBHOBECHI1 B pacTBOpax JIEKTPOJIMUTOB.
Pacnpenenenre HOHOB B pacTBOpE JEKTPOJIUTA U TIOTCHIIMAT HOHHOW aTMOC(EPEHI.
Teopus JleGas — ['tokkens u KO3QPUIMEHT aKTUBHOCTH.
[Tpumenenune Teopun [edas-Itokkens k ciaObIM JIEKTPOIUTAM.
HepaBHoBecHBIE sIBJICHUS B pacTBOpax 3IeKTpoauToB. OO0IIas xapakTepuCTHKA.
Juddy3us 1 Murpanusi HOHOB.
W3Mepenue 31eKTpOIIpOBOAHOCTH. Y I€NIbHAS 3IEKTPOIPOBOIHOCTD.
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22.
23.

24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.

36.

37.
38.
30.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.

55.

56.

57.

58.

59.

. DKBHUBAJICHTHAs 3JEKTPONPOBOAHOCTh. 3akoH Konbpaymia.

Hucna nepeHoca.

3aBUCUMOCTD MOABMKHOCTH, 3JIEKTPOIIPOBOAHOCTH U YUCEN NEpeHoca OT KOHIeHTpauu. IpdexT
penakcaruu u nekrpodoperrudeckuii 3 dexr. 3akon pasBeneHus OcTBaibaa.

TepmoarHamMuKa 31€KTPOXUMHUUYECKUX 3JIEMEHTOB.

Bo3HUKHOBEHHE JBOMHOIO 3JIEKTPUUYECKOTO CIIOS.

DIEKTPOXUMHUYECKUE ANEMEHTBL. DiIeKTpuyeckas cuiia. CKayky oTeHuana.

CtpoeHue rpaHulibl JIEKTPOA-PACTBOP.

BennuuHa u 3HaK 3JIEKTPOJHOTO NOTEHIIMAIIA.

N3mepenue DIC.

3aBUCUMOCTh  3JIEKTPOAHOTO IOTEHIManda OT KOHLEHTpauuu pactBopa. CTaHAapTHBII
2JIEKTPOIHBIN NOTeHIMaI. Y paBHeHne HepHcra.

DNeKTpoAbl CpaBHEHUs. DIIEKTpoAs! 1 u 2 poja.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIC AJIEKTPOIbI. ['a30BbIC 3JIEKTPOIBI.

DIEKTPOXUMHUYECKHUE AIEMEHTHI U 1enu. KOHIEHTpalMOHHbIE 3J1EMEHThl. XUMHUYECKHUE 3JIEMEHTBHI.
[Tonarne xumMuyeckod KUHETUKU. KuHeTHMuyecknii W TEPMOAMHAMUYECKMH TOAXOIBI K
PacCMOTPEHUIO CKOPOCTH XUMUYECKON PEAKLIUU.

CxopocTh xuMHUecKoi peakiuu. OCHOBHBIE TOCTYJaThl XUMHUYECKOW KHHETHKU. CpemHsisi u
HCTUHHAs CKOPOCTH.

Kunernueckas knaccudukanus peakuuii. MOJIeKyIsIpHOCTb U MOPSIOK peakiuu. PaccMoTpets Ha
npumepax.

KuneTtnka Heobpatumoii peakuuu 1 mopska.

Kunernka HeoOpaTuMoO peakiuu 2 mopsjaka.

Kunernka HeoOpaTUMOM peakiuu N-20 MOpsJIKa.

JIBycTopoHHMe peakiuu 1 U 2 mOpsaKoB.

[TapannenpHble peakiuu.

[locnenoBarenbHbIE pEAKIIUU.

ConpsiKeHHBIE peaKInu.

Bnusnue temnepatypbl Ha CKOPOCTh pEaKIMU. DHEPTHs aKTUBALIMK. Y paBHEHHE AppeHuyca.
Hennbie peakuuu. [IpocTeie 1 pa3BETBICHHBIE LIEMHBIE PEAKIUY.

Karanutnueckue peaknuu. Kiaccudukamus xumudeckux mporieccoB. OCHOBHBIE TOHSTHS
KaTaJIn3a.

['oMoreHHbIe KaTATUTHUYECKUE PEAKIIUU.

KucnotHo-ocHOBHOM Katanu3. Teopust KUCIOT U OCHOBaHUM.

Krnaccudukanus THTIOB KUCIIOTHO-OCHOBHOTO KaTalln3a.

Kunertunka peakuuii KUCIOTHO-OCHOBHOTO KaTtanu3a. ConeBble 3(h(exTsl B KaTanuse.

Pa3Butre yuenuii o rereporeHHoM KaTtanuse. CTaauu reTepOreHHbIX KaTaTUTHUYECKUX MPOIECCOB.
AKTHBaIUs B F€TEPOTr€HHBIX KaTAIUTHYECKHUX MTpolieccax.

['eTeporeHHble KaTAIUTUYECKUE PEAKIUH.

OcHOBHbIE TOHSTUS KaTaiau3a: CPOJCTBO K KaTalu3aTtopy, H30UpaTeNbHOCTh JEHCTBUS,
OTpPABJIEHUE U T.[.

[loTeHumanbHble KPUBBIE ISl HEKATAIUTUYECKUX TOMOT€HHBIX M KATAIUTUYECKUX T€TePOreHHBIX
peaKuunid.

AxtuBupoBaHHas anacopOuus. Kunetnmueckas u nuddy3uoHHBIE 007acTH TE€TEPOTreHHO-
KaTAIATHYECKOTO MPOLECCa.

KuHeTnka reTeporeHHbIX KaTaTuTHUYECKUX PEaKIHi B CTAaTUYECKUX YCIOBHUSX (pearupyer OJIHO
BEILIECTBO U MPOYKTHI PEAKIIUH HE TOPMO3ST MPOIIECC).

KuneTtnka mnporeccoB, B KOTOPBIX pEarupyer OJHO BELIECTBO U MPOAYKT PEAKIMU TOPMO3UT
rpouecc.

HcTuHHas u Kaxyuascs SHeprusl akTUBAIIMU IT'€TePOTCHHbIX XUMUUECKUX PEaKIIU.
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IIpuMepbl IK3aMeHAMOHHBIX OMJIETOB
UHT'YHICKH TOCYJAPCTBEHHBIN YHUBEPCUTET
JK3aMeHANMOHHBbIN Omter Ne 1

TIO KYPCY «PUBHNUYECKAS XUMMUS»

IJIS CTYACHTOB 4 Kypca cHnenuaJbLbHOCTH «XUuMHA (0aK)»

Bonpocel. 1. YpaBHeHue COCTOSHUS HACAIBHOTO Tras3a. BbIBOJ yHMBEpCaIbHOW TIa30BOM
MOCTOSIHHOM. M30TepMa nieaibHOTO Ta3a.

2. TerutoemkocTh. CpemHsis TEIIOeMKOCTh. MossipHast TeTuioeMKOocTh. Cp 1 Cy.

3. [marpamma paBHOBecCHs XHAKOCTh — Map B OMHapHbIX cuctemax. Ilepsrrii 3akon KonoBaoga.
JunarpamMmma «gaBiieHUE — cOCTaB cucTeMb». [IpaBuio peryara.

buner paccMOTpeH U yTBEpK/JeH Ha 3acelaHuu Kadeapbl

3aB. kadeapoii, npodeccop A.M.Canamosn

UHI'YIICKUA FOCYI[APCTBEHHI)II71 YHUBEPCUTET
JK3aMeHAMOHHBbIH OmiteT Ne _2 (yacthb 1)

IIOKYPCY «PU3BUUYECKAS XUMMSD)

VI CTYAEHTOB 4 Kypca cHenuaJbLbHOCTH «XuMus (0aK.)»

Bonpocel.l. OcHoBHBIE 3aKOHBI HEadbHBIX Ta30B: boinsa- Mapuorra, lapns, ['eit-JIroccaka.
N3oTepMbl, n300apbl 1 U30XOPHI UACATBHBIX Ta30B.

2. Pabora mpomecca. M3mepenune pabOThl B pa3MUHBIX Tporieccax. Pabora pacimpeHws
U/I€aJIbHBIX T'a30B B U30TEPMUUYECKHX, N300apHBIX, H30XOPHBIX U aIlna0daTHUYECKUX MpoIeccax.

3. Jlmarpamma paBHOBECHS )KHUIKOCTh — Iap B OMHApHBIX cuctemax. [lepBerii 3axon KoHoBasosa.
Jlnarpamma «J1aBJIeHUE — COCTaB CUCTEMBbD». [IpaBuio peryara.

buner paccMOTpeH U yTBep:K/IeH Ha 3acelaHuM Kadeapbl

3aB. kadeapoit, mpodeccop A.M.CanamoB

Kpumepuu OUECHKU omeema Ha IK3ameHne

4-GannpHas MIKana [Toxazarenu Kputepuu

(ypoBeHb
OCBOCHMS)
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OTIIM4HO

(TIOBBITIICHHBIH
YPOBEHB)

Xopowo
(6a3oBbIit
YPOBEHB)

Y 10BIIETBOPUTEIIH
HO
(moporosbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
copMHpOBaH)

o o

IlomHOTa HM3IOKEHUS
TEOPETHUECKOTO
Marepuana,

ITomaOTA u
MIPABUIIBHOCTD
peuieHus
MIPAKTHYECKOTO
3aJJaHKA;
[IpaBuIBHOCTD W/HITH
apryMEHTUPOBAHHOCT
b H3J10KESHUS
(mocneoBaTeIbHOCTh
JICUCTBUI);
CaMOCTOSITEIbHOCTD
OTBETA;

Kynerypa peun;

U T.JI.

CTyneHTOM JaH TOJHBIM, B JIOTHYECKOM
MOCJIEIOBATENIbHOCTH Pa3BEPHYTHIA OTBET
Ha IIOCTaBJIEHHBIM  BOIPOC, TIJ€ OH
MPOJIEMOHCTPUPOBAJI 3HAHUS TNpeIMETa B
MOJIHOM 00BbeMe Y4eOHOW MpOrpaMMBI,

JO0CTAaTOYHO FJ'Iy60KO OCMBICIINBACT
JUCHOUIIIINHY, CaMOCTOATEIIBbHO, u
HCYCPIIBIBAIOIIC OTBC€YACT Ha

JIOTIOJTHUTENbHBIE  BOMPOCH],  IPHUBOAMT
COOCTBEHHbIE TPUMEPHI MO MpodiIeMaTHKe
HIOCTABJIEHHOTO BOITpOCA, penm
Npe/UIOKEHHBIE MPaKTHYECKUe 3afaHus 0e3
OLIMOOK.

CryneHTOM JaH pa3BEpHYTBI OTBET Ha
MOCTaBJICHHBIH  BOMPOC, TAE  CTYICHT
JEMOHCTPUPYET 3HAHUS, TPUOOpPETECHHBIC HA
JCKIIMOHHBIX M CEMHUHAPCKHUX 3aHATHSIX, a
TAKKC IMOJYYCHHBIC TOCPCACTBOM U3Yy4YCHHA
00s13aTEeTbHBIX yY4EOHBIX MaTEPHANOB 10
KypCy, IaeT apryMEHTUPOBAHHBIE OTBETHI,
NPUBOJIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJIHOE  BJIAJCHHE  MOHOJOTHYECKOU
pEUbl0, JJOTHYHOCTh U IMOCIIEI0BATECIBHOCTD
orBeta. OHAKO JOMYCKaeTCs HETOYHOCTH B
OTBETE. Permn IPEe/JIOKEHHBIC
MPAKTUYCCKUC 3alaHuA C HEOOJILIINMU
HETOYHOCTSIMHU.

Crynentom JlaH OTBET,
CBUJIETEJILCTBYIOLIMI B OCHOBHOM O 3HAHUH
MPOLIECCOB M3y4aeMon THACUATUINHBI,
OTJIUYAIOIIMNACA HEAOCTATOYHOU TIIyOUHOM
W TOJHOTOW PACKPBITUA TEMBI, 3HAHHEM
OCHOBHBIX  BONPOCOB  TEOpHH,  cJabo
c(hOopMHUpPOBAHHBIMU  HAaBBIKAMH  aHAN3a
SABJICHUM,  MPOLECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JaBaThb  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBOAUTH MIPUMEPHI,
HEJOCTATOYHO  CBOOOJHBIM  BJAJCHUEM
MOHOJIOTHYECKON pPEeubl0, JOTUYHOCTBHIO H

OCICA0OBATCIIBHOCTBIO OTBETA.
I[OHYCKaeTCSI HCCKOJBKO OIIMOOK B
COJACPKaHNN OTBETa n pEeIICHUN

MPAKTUYCCKUX 3aJaHU.

CryneHTOM JaH OTBET, KOTOPBIA COAEPKUT

pan CEPbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIMKA HE3HAHHE IMPOIIECCOB
H3y4yaeMou IPEAMETHOU o0mnactu,

OTJIMYAIOIIMNCSA HErNIyOOKUM PACKPBITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMUPOBAHHBIMU HABbIKAMU
aHanau3a SBJICHUH, IPOLIECCOB, HEYMEHHUEM
JlaBaThb  apryMEHTHPOBAHHBIC OTBETBHI,
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c1a0bIM  BJIAJEHUEM  MOHOJIOIMYECKOMN
pedbro,  OTCYICTBUEM  JIOTUYHOCTU U
[IOCJIE0BATEILHOCTH. BeiBo b1
MIOBEPXHOCTHBI. PellleHne NpakTU4eCKUX
3aJIaHU HE BBINOJIHEHO. T.e CTYyIEeHT He
croco0eH OTBETUTh Ha BONPOCH! Jaxe Mpu
JIOTIOJIHATEBHBIX ~ HABOASAIIMX  BOIPOCAX
[IPENOAaBaTEeII.

9. VYYEBHO-METOJUYECKOE 1 UHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

9.1. YueOHnas auTeparypa:
a) OcHoBHAas:

1. I'epacumos S.U. u np. Kypc pusnueckoit xumun.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpatkwuii kype ¢puzndeckoit xumun. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XMMHUYECKON KMHETHKHU. YUueOH.mocodue. M.: Beicas mkoJa,l1976.

4. Namackun b.b., [letpuit O.A. Dnexrpoxumus. YueOH.mocodue. M.: Briciias mkomua, 1987.

5. Kaprymmackas A.W. u np. COOpHUK 3a/1a4 110 XUMHUYECKOH TepMoinHaMuKe. M.: Briciias mikona, 1983.
6. Kucenesa E.B. u ap. CoopHuK npuMepoB u 3ajad 1o ¢pusznyeckoit xumun. M.: Beicias mkomna, 1983.

7.KpaTkuii cnipaBOYHHUK (PU3MKO-XUMUYECKUX BeIW4YMH, moi.pefakuueit PaBmens A.A. u IloHoMapeBoii
AM. JI.: Xumus,1983.

0) 1ONOJIHUTEIbHAS JINTepPaTypa

1.ITontopak O.M. TepmoanHamuka B pusndeckoid xumuu. M: Beiciias mikona, 1991

2 Ilpaktuyeckue pabotel mo Qusnueckoi xumuu. Ilox pemakumeit Mumenko K.II., PaBmens 3.A.A.,
ITonomapeoit A.M. JI.: Xumus,1982.

4 Ilpaktukym no gusnueckoit xumuu. [lox penakuueit bynanosa B.B. u Bopo6sesa H.K.

M: Xumus, 1986.

5. HoBocenosa A.B. MeTozsl uccienoBanus reTreporeHHbix cucteM. M.: Beicias mkona, 1980.

9.2. NHTepHeT-pecypcebl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
ChemSoft 2004

NogkrwdpE

9.3. IlporpamMHoOe o0ecnieyeHmne

VYHuBepcurer  obecreueH ~ HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3HOHHOTO ¥ CBOOOJHO
pacmnpocTpaHsAseMOro IPOrpaMMHOr0 00eceueH sl, B TOM YUCJIe 0T€YECTBEHHOIO IIPOU3BOCTBA.

Kaxnpiii oOyuaromiuiics B TeueHUE Bcero mepuona oOyueHuss oOecledyeH WHANBUAYaJIbHBIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OPMAIMOHHO-00Pa30BaTEIbHON Cpeie YHUBEPCUTETA U3
000 TOYKH, B KOTOPOM MMeeTCs TOCTYIl K MH(POPMAIIMOHHO-TE€IEKOMMYHUKAIIMOHHON ceTu «/HTepHeT»
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

KaK Ha TCPPUTOPUU YHUBCPCUTCTA, TAK U BHEC €C.

YHuBepcurer o0ecnedeH ciaeayroUuM KOMITIEKTOM JTUIIEH3MOHHOTO TPOrPaMMHOT0 00ecTieueHUs.

1. JIuueH3noHHOE MPOTpaMMHOE obecnieueHne, ucrnonbyemoe B Murl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii komiiekc MMUC “BusyanpHas Ctyaus TectupoBanus™

1.4. Antusupycnoe 1O Eset Nod32

1.5. CopaBouno-mipaBoBasi cucreMa “KoHcynbTaHt”

1.6. CmpaBouno-mipaBoBasi cucrema “I'apant”

Hapsiny ¢ TpaauIMOHHBIME H3AAHWSIMH CTYACHTBI M COTPYAHUKH MMEIOT BO3MOYKHOCTB ITOJI30BATHCS
ANEKTPOHHBIMU MOJTHOTEKCTOBBIMU 0a3aMH JTaHHBIX:
Tabnuua 9.1.

Ha3BaHnue pecypca CcblLika/nocTyn

OnekTpoHHas  Oubnuoteka onmaiiH  «EguHoe  okHo Kk | http://window.edu.ru
00pa30BaTEIBHBIM PECYPCAM»

«O6pasoBarensHEBIN pecype Poccrumy http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBIA  HOpTAl:  yupexiaeHus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY 351, Tectel EI'D, THA

denepanbHbIl  LEHTP nHpopmanoHHo-o0pa3zoBatenbubIX | http://fcior.edu.ru -
pecypcos (PILIMOP)

OBC "KOHCVYJIbTAHT  CTYJIEHTA". Onexrponnas | http://polpred.com/news
OMOMOTEeKa TEXHUYECKOTO By3a

WznatenbctBo «JlaHb». DNeKTpOHHO-OMOIMOTEYHAs CUCTEMA http://www.studentlibrary.ru -
Pycckas BupTyanbHast OnOnnorexka http://rvb.ru —
N3natenbcTBo «JlaHby. DIeKTPOHHO-OMOIHOTEYHAS CUCTEMA http://e.lanbook.com -

Esxenenensuuk Hayku 1 oopasosanus Ora Poccun «Axkamemus»y | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snektponHas 0nbnnoteka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-O0nbIMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIpaBOYHasl ~ cUcTeMa JoKyMeHToB B  cdepe | http://www.informio.ru
ob6pazopanmst «THDOpMIOY»

WndopmarmonHo-mipaBoBas cucreMa « KoHCYyIbTaHT-TUTFOC» CereBasi BepcHs, IOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM CETH
Nurl'y

HNudopmarmornHo-tipaBoBas cucrema «I"apanT CereBast Bepcus, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM CETH
Nurl'y

DJ1eKTpOHHO-OMOIMoTeYHas crcTtema «IOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJIMHBI

TpeOoBaHUs K ayIuTOpWUH JUIS JIGKIIMOHHBIX M TIPAKTHUECKUX 3aHATHN: OeciiymMHas CBeTias
ayauTOpHUsl Ha 25 MOCAaT0YHBIX MECT C JOCKOH.

TpeOGoBaHus K ayAUTOpHH TS Ta0OPATOPHBIX 3aHsTHIA: Taboparopus 60-70 M? ¢ BBITSDKKOI, OOIMM U
MECTHBIM (HaJ1 IIECThIO paOOYMMH CTOJIaMHU) OCBEIIIEHUEM, KaHalIW3aluen (X0JI0AHas U Topsidas BOJA).

TpeOGoBaHus K CHENUATU3UPOBAHHOMY OOOPYIOBAHUIO: BBHITSDKHOM MIKad, XMUMHYECKH CTOHKas
paKkoBUHA, IIECTh JTA0OPATOPHBIX CTOJOB CO CTOMKHM MOKPBITHEM, OJIUH CTOJ MPENoaBaTes, ABeHaAlATh
1a0OpaTOPHBIX CTYIBEB, JTOCKA, TEXHUYCCKUE VM AaHATTUTHYECKHUE BECHI.
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Teopernyeckuii Kypc:
Jlexunu, npesenranun
KoHTposbHbIe TeCThl — AUCKHA U OyMaXXHBIN BapHaHT.
Crncku BOpoCoB ISl IPOBEACHUS KOJTIOKBUYMOB.
Tabnuip! - Tuck U OyMaXHBIH BapHaHT O0JIbIIOTO opMmara.
BapuaHnTsl 3aaHuit 17151 KOHTPOJIBHBIX paboT.
BapuanTel 3amaHuii 1S CAaMOCTOSITENIFHOW PacyeTHOH paboThl (CHenMaibHO pa3pabOTaHHBIN M
W3JJaHHBIM IPAKTUKYM U1 CTYJEHTOB).
Habop peakTuBOB 1 000py10BaHUS 1JIs1 JICKIIMOHHBIX OMBITOB.

S~ wd P

~

JlabopaTopHBIi NPAKTHUKYM:
1. Tematuka u onucanue nTabOOPATOpPHBIX pabOT (crmeuuaibHO pa3pabOTaHHBIA H  HM3AAHHBIN
71a00paTOPHBIN MPAKTUKYM TSI CTYJIEHTOB XMMHYECKOTO HAIIPaBICHU).
Habop xuMuueckux peakTHBOB K KaxJ10i JabopaTopHOi padoTe.
3. JlaGopaTopHbIe YCTaHOBKH, 00OpPYIOBAaHUE.

N

11. METOAUYECKUE YKA3AHUS JUISI OBYUAIOLUXCSI IO OCBOEHHUIO
JUCHUIIAHBI

JucuumuinHa «@u3nueckas XUMUs» HanpajieHa Ha (opmupoBanue komnereniuii: YK-6, OIIK-4, I1K-
6, I1K-7.

IIpomesxyTouHast aTTecTalnus IpeanonsaraeT 3a4eT U SK3aMeH.

[Ipuctynas Kk U3y4eHHUIO AUCHMILIUHBI, HEOOXOAMMO B IEPBYIO OYEPEIb O3HAKOMUTHLCS C COJIEpPKaHUEM
paboueit nmporpammsl aucuurinabl (PI1T).

Jlexumy UMEIOT LEIBI0 JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHI.

[Ipu u3yuennu u npopaboTKe TEOPETHUECKOTO MaTepuaia HeOOX0AUMO:

- TOBTOPUTH 3aKOHCIIEKTMPOBAaHHBIA Ha JICKIMOHHOM 3aHATHM MAT€pUa]l M JOMNOJIHUTH €r0 C y4EeTOM
PEKOMEHI0BaHHOM 110 TaHHOU TEME JINTEPaTyphI;

- IPX CaMOCTOSATEIBHOM U3YyYEHHH TEOPETHUECKON TEMBI CIIEIaTh KOHCIIEKT, HCIIONb3ys PEKOMEHOBAHHBIC
B PI1J] tutepaTypHble HICTOYHUKH U PEeCypChl MHPOPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceT «HTepHeT»
- IPU NOJTOTOBKE K IIPOMEXKYTOUYHOM aTTeCTalluy 110 MOAYJIIO UCIOIb30BaTh MaTepHasbl (OHA OLIEHOUYHBIX
CPEICTB.

JlaGopaTopHble 3aHATHS MPOBOJATCS C LENbIO YIIIYOJEHHs M 3aKpEIUICeHUs 3HaHWH, MOJIYYEHHBIX Ha
JEKIHSIX U B MPOIECCE CAMOCTOSTENFHON paboThl HaJl HOPMATUBHBIMU JIOKYMEHTAaMH, YU€OHON U HaydyHOU
JIUTEePATYypPOI.

[Tpu moaroTOBKE K 1a00OPAaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MAaTEpHaJl IO 3aJaHHOM TEME;
- IIPY BBIIIOJIHEHUH JIOMAIIHUX PACYETHBIX 3alaHUN, U3yYUTh, IOBTOPUTH TUIIOBBIC 3aJaHUs,
BBINOJIHAEMBIE B ayJUTOPUH.

Pexomennanuu no padore ¢ Hay4yHOH M y4eOHOI TuTepaTypoi

Pabora ¢ yueOHOI1 1 Hay4HOI TUTEPATYpOil SIBIISETCS IIaBHON (hOPMOIT caMOCTOSTEIHHOM
paboTel U HEOOXOAMMA MPU IMOATOTOBKE K YCTHOMY ONPOCY Ha CEMHHAPCKUX 3aHATUAX, K MOAYJIbHBIM
KOHTPOJIBHBIM paboTam, onpocy, 3aueTy. OHa BKIItOYaeT NpopadOTKy JIEKLMOHHOIO MaTepuana — U3ydyeHHue
PEKOMEHIOBAaHHBIX MCTOYHUKOB M JINTEPATYypbl IO TEMATUKE JICKIUH. KoHCHekT neKkuuu OJKeH
coJiepxaTh pedepaTuBHYIO 3alUCh OCHOBHBIX BOINPOCOB JICKIUH, MPEIIOKEHHBIX IMPENOJIaBaTEIeM CXEM
(mpu UX TEMOHCTpALMH), OCHOBHBIX HCTOYHUKOB U JINTEPATYPHI [0 TEMaM, BBIBOJIBI 110 Ka)KJIOMY BOIIPOCY.
KoHcnekT no/mkeH ObITh BBINOJIHEH B OTAEIBHON TeTpaau mo mpeamery. OH J0JKeH ObITh aKKypaTHbIM,
XOPOLIO YUTAEMBIM, HE COJIEPKATh HE OTHOCSIIYIOCS K TeMe UH(DOPMALIMIO TN PUCYHKH.

KoHcnekTsl HaydHO IUTEPATYPBI IPU CAMOCTOSTENILHOM ITOATOTOBKE K 3aHATHUAM JIOJIKHBI
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OBITH BBITIOJTHCHBI TAK)KE aKKYPAaTHO, COJICPIKATh OTBETHI HA KaX</IbIH MMOCTABJICHHBIM B TEME BOIIPOC, UMETh
CCBUIKY Ha HMCTOYHHK HWH(OpPMAIMM C 0Os3aTCIIbHBIM YKa3aHWEM aBTOpa, Ha3BaHUS W ToJla HW3JaHHS
UCIIOJIb3YEeMOM Hay4YHOH juTepaTypbl. KOHCIEKT MOXET OBITh ONMOPHBIM (COACpIaTh JIMIIbL OCHOBHBIC
KITFOYEBBIC TMO3WIIMK), HO MPH 3TOM TO3BOJSIONIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXKET OBITh
oipoOHBIM. O0BEM KOHCIIEKTA ONMPEACIIACTCS CAMUM O0YYarOIIUMCH.

B nporiecce paboThl ¢ yueOHOI 1 HAyYHOH JTUTEpaTYpOil 00yJarOLIHIiCS MOXKET:

- JleNaTh 3aluCd 10 XOJy YTCHHS B BHJIE IMPOCTOTO WM pPa3BEpHYTOro IUIaHa (CO3/aBaTh IEPEUYCHBb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

- COCTaBJIATh TE3UCHI (IIUTUPOBAHHWE HAMOOJEe BaKHBIX MECT CTaThbM WM MOHOIrpadHu, KOPOTKOE
W3JI0’)KEHUE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBHUTh aHHOTAIMHK (KpaTKoe 0000IIEHHe OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO3/71aBaTh KOHCIIEKTHI (Pa3BEPHYThIE TE3UCHI).
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PaGouas nporpamma TuCHUIUIMHBL «DPHU3NYECKas XUMHU» COCTaBICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no cnenumansHoct 04.03.01. «Xumus (ypoBeHb OakangaBpuaTa)», YTBEPKIEHHOIO IMPHUKa30M
MunucrepcTBa 00pa3oBanus U Hayku Poccutickoii @eneparuu ot 17 urons 2017 . Ne 671

[IporpamMmmy coctaBuia:

npodeccop Kadenpbl XUMUU Apuaxosa P /1.

Pabouas mporpamma yTBepiKJIeHa Ha 3acelaHuu Kadeapbl XUMUU

[Tporokon 3acemanmst Ne 8 OT « 22 » ampens 2026 .

Pa6ouas mporpamma ogo0peHa yueOHO-METOAMYECKUM COBETOM

XUMHUKO-OMOJIOTHYECKOTO  (haKyIbTETA

[Tporoxon 3acemanust Ne _ 6 oT « 28 » ampens 2026 r.

50



CeeeHus 0 nepeyTBepKIeHUN NPOrPaMMbl HA OYepPeHOM YUeOHbIH ol U PerucTpauy H3MeHeHu i

VYyeOHbIit
romg

Pewenne
Kadenpsl
(Ne mporokona,
J1aTa)

BHecenHble H3MEHEHUS

Iloanuce 3aB.
Kadeapoi
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