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[Inanupyemble pe3yjbTaThl 0CBOCHHS Kypca

JINYHOCTHBIMM Pe3yJIbTATAMM SIBJISIIOTCS CIEAYIOIIUE YMEHUS:
* IOCTETNIEHHO BBICTPAUBATh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHUE.
* 0CO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPA30BaHUIO, B TOM YHUCIIE M B paMKax
CaMOCTOSITENIbHOM 1eATeIbHOCTH BHE IIKOJIBI.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMH SIBISICTCS (DOPMHUPOBAHKE YHUBEPCATBHBIX YICOHBIX ICHCTBUN
(YY)
Perynastusueie YY1
* CaMOCTOSATEIbHO OOHAPYXKUBATh U POPMYIHPOBATH YUEOHYIO IPOOIEMY, OIPEeIATh
1EeJTb Y9eOHOU JIeATEIIHbHOCTH;
* BBIJIBUTATh BEPCUH PEILICHUs IPOOIEMbl, 0CO3HABATh KOHEUHBII PE3yNbTaT, BHIOUPATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;
* COCTaBJIATH (MHAMBUYyaJIbHO WJIM B IPYIIIE) [IJIaH PELICHUs 33/1a4H;
* paboTas 1o IUIaHy, CBEPATh CBOM JIEHCTBUS C LIEJIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATh
OIIMOKU CaMOCTOSITENIHLHO;
* B IMAJIOT€ C YUYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIBHO BhIpa0OTaHHbIE KPUTEPUU
OLICHKH.
IToznaBarenbHbie YY /I
* aHaJIM3UPOBATh, CPABHUBATD, KIIACCU(PUIIMPOBATH U 000011aTh (DaKThI U SABICHUS;
* OCYILIECTBIISITh CPAaBHEHHUE U KJIACCU(UKALIMIO, CAMOCTOSITENIbHO BBIOMpPAsi OCHOBAHUSA U
KPUTEPUU JJI YKa3aHHBIX JJOTHUECKUX OTEpallHii;
* CTPOUTH JIOTHUECKOE PACCYKIECHUE, BKIIIOYAOIEE YCTAHOBIEHUE TPUUNHHOCIIEACTBEHHBIX CBSI3EH;
* COCTaBJIATH Pa3IMUHbIE BUJIbI IUIAHOB I PEILICHUS 3aay;
* IpeoOpa3oBBIBaTh HH(OPMAIIMIO U3 OJJHOTO BUA B IPYro# (TabauIly B TEKCT H TIp.).
* BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(MOpMALINK;
* YMETb ONPEEISITh BO3MOXKHbIE HCTOYHUKH HEOOXOIUMBIX CBEIEHUMN, TPOU3BOIUTH
MOKCK HH(POPMAITIH, aHATU3UPOBAThH U OIIEHUBAThH €€ JOCTOBEPHOCTD.
KommyHnukaruBubie YY /I
* CaMOCTOATENIBHO OPTaHU30BbIBATh yuyeOHOE B3auMO/IeCTBHE B IpymIie (ONpeaessaTh
oO1u1ye 1eau, pacipeessaTh PO, JOroBapyuBaThes APYT € APYTOM U T.1.).
IIpeaMeTHbIe pe3yabTaThl
[Tocne u3yueHus JaHHOTO JIEKTUBHOIO KypCa Y4alUECs TOJIKHBI:
— CHOCOOBI pEIIeHUs Pa3IMYHbIX TUIIOB YCIOKHEHHBIX 33/]1a4;
— OCHOBHBIE ()OPMYJIBI U 3aKOHBI, 10 KOTOPBIM MPOBOJISATCS PACUETHI;
— CTaHJapTHbBIE AJITOPUTMBI PEILICHUS 3aa4.
[Tocne u3yueHus: JaHHOTO 3JIEKTUBHOIO Kypca yJalliuecs J0KHBIL:
— pellaTh 3a/1a4M MOBBIIIEHHOW CI0KHOCTH PA3JIMYHbIX THUIIOB;
— YeTKO MPEJCTABIIATH CYIIHOCTh OMMCAHHBIX B 33J]a4€ IPOIECCOB;
— BUJIETh B3aUMOCBSI3b MPOUCXOAIINX XUMUYECKUX MPEBPALIEHUN U U3MEHEHUN YMCICHHBIX
apaMeTpoB CUCTEMBI, OTIMCAHHOM B 3a/1a4e;
— paboTaTh CaMOCTOSITENIFHO U B TPYIIIIE;
— CaMOCTOSITEJIbHO COCTABIIATH TUIIOBbIE XUMUYECKHUE 3314l U OOBACHATH UX PEILLIECHUE;
— BJIAJETh XUMHUECKOU TEPMUHOJIOTHENH;
— TMOJIB30BAThCS CIPABOYHOM TUTEPATYPO 0 XUMHUU I BEIOOPA KOJTUYECTBEHHBIX BEIHUNH,
HEOOXOIUMBIX JJISl pEeLIeHHS 3a1ay.

CoaepixkaHue 3JIeKTHBHOIO Kypca

Paznen yueOHoit OCHOBHOE COJIEpKaHKE pasienia pabodeil mMporpaMMbl KommuecTBo
MPOTpaMMBbI 4acoB
Kputepuu DuTaNbLIHS 20
TPOTEKAHU TermoBoi G HeKT XUMUYECKOH peakiuu. DK30- U
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XHUMHUYECKOM
peakuuu

PHIOTEPMHUUYECKHE peakuuu. ITepBoe Hayayo
repMoarHaMuKkH. CTaHgapTHas SHTANbIMUSA. OHTAJIBIIHS
oOpa3oBaHus BemecTBa. 3akoH ['ecca. Kputepuii beptio
— Tomcena s onpeneneHuss BO3MOKXHOCTUIPOTEKAHMS
XMMHYECKOro mpouecca. Jemoncmpayuu. TennoBout
bddeKT mpu pPacTBOPEHHUU CEPHOM KHUCIOTHI B BOJIE.
TermmoBoit 3dexT pacTBOpeHUs THAPOKCHUAA Kallus B
BOJIE.

I Ipakxmuuecxas paboma. TemnnoBout 3pdexT pacTBo-
[PEHUs HUTpaTa aMMOHMUSL.

\Pewienue 3a0ay. Pacder temioBoro s¢dexra XuMuIecKoi
[peakuuu. PacueTsl 10 TEpMOXUMUYECKUMYPABHEHUSIM.
Obcyacoaemvie gonpocwi. VICTIONB30BaHWE SHTAIBIUU B
KauecTBE KpUTEpUsl JJi ONpPENEICHUs BO3MOKHOCTH
MPOTEKAHUS IPSIMON WM 0OpaTHOM peaKLUH.

JHTpONUA

MN3omupoBaHHbIE CUCTEMBI. Bropoe Hayaso
TEepMOJAVMHAMUKH. DHTPOIHUS KaK «IpHUBEACHHAsS TEIJI0Ta»
M Kak crmoco0  BBIPQKEHUS  TEPMOJUHAMUYECKOM
BeposaTHocTH.  CranpaptHas »HTponus.  Kpurepwuii
MPOTEKAHUS pEaKUUu U YCTAHOB- JICHHWS paBHOBECUS B
M30JIMPOBAHHOU CHCTEME.

«TemnoBas cMepTh» (IpenonaaraeMslii mpuxo 1 Beenennoi
K COCTOSIHUIO MaKCHUMAaJbHOUW SHTPOIUH).

V[emoncmpayuu. Heobpatumoe paszinoxeHue auxpomara
AMMOHHSI.

I Ipakmuueckue pabomwsi. OOpazoBaHHE BOJOPOJA MPHU
B3aMMOJCHCTBUM METAIOB C KuciaoTaMu. OcaxiaeHue
Cynb(UI0B MEU U IIMHKA.

Pewenue 3a0au. PacueT W3MEHEHHS JHTPOIMU B XOJ€
XAMHYECKON PEaKIUU.

Obcysrcoaemvie 6onpocwl. VICTIONB30BaHHE DHTPONUU B
KAuecTBE KpPUTEPHUsl MJI1 ONPEIEIECHHUS BO3MOKHOCTH
MPOTEKaHUS IPSIMON WM 0OpPaTHON peaKIu.

JHeprusi ['u60ca

3akpeiTas cuctema. CraHgaptHas osHeprus [ub0ca.
Kpurepuii mnpoTekaHuss peakuMM ¢ YCTAHOBJIIEHUS
[PABHOBECHSI B 3aKPBITOM CHCTEME.

/[emoncmpayuu. B3anMo1eiCTBUE AITFOMUHUS C HOJIOM.
Ilpakmuueckas  paboma. TepMuUdecKoe paslIOKEHUE
repMaHraHaTa KaJjus.

Pewenue 3aoay. Pacuet snepruu ['ub6ca.

Obcyscoaemvle gonpocel. Vcnonb3oBaHUWEe CTaHIApT-HOM
pHeprun ['m06ca B KauecTBE KPUTEPHs AJIS ONpeeIeHus
BO3MOYKHOCTH MPOTEKaHUS MPSMON MM
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00paTHOM peakuy B CTAaHIAPTHBIX M HECTaHIApTHBIX
[YCIIOBHSIX.

TloTenuman

CocraBieHune YPaBHEHUH OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKUUNA METOJOM 3JIEKTPOHHO-
MOHHBIX mosiypeakuuil. CraHgapTHBIM  BOAOPOIHBIN
PIIEKTPO/I. CrangapTHbIi MMOTEHIINAI.
ONEKTPOXUMHYECKUM  psAJ  HANpsDKEHUH — METaJlIoB.
CpaBHEHHE CHJIbI OKHCJIHUTEIEW U BOCCTAaHOBUTEIEH.

Kpurepuit MPOTEKAHUS OKHCIIUTEIIbHO-
BOCCTaHOBUTEILHOMN peakiumn u YCTaHOBJICHHS
[PaBHOBECHSI.

V[emoncmpayuu.  BoccTaHOBIEHHE — BOAOPOIAOM
cepeOpa. ['asbBaHWMYECKHIT HJIEMEHT U  BOJOPOIHBIM
PICKTPOI.

[l Ipaxmuueckue pabomwvi. KonMyTanus HOIUA- U HOJAT-
MOHOB B KHCIIOTHOH cpene. OMEIHCHHE Kele3a U [IHHKA.
\Pewenue 3a0au. Pacuer MOTEHIINAJIOB.
CrexuoMeTpuuecKue pacueTsl 1o YpaBHEHUSM
OKUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
Obcyacoaemvie sonpocel. Vcnonb3oBaHHE CTaHIAPT-HOTO
PIICKTPOJHOTO TIOTEHIMANIAa B KA4YECTBE KPHUTEPHUS IS
OTIpe/ICTICHUs] BO3MOXHOCTH IPOTCKAHHS TPSIMOW WU
00OpaTHON OKHUCIUTENbHO-BOCCTAHOBUTEIHHOU peakMi B
CTaH/IAPTHBIX U HECTAHJIAPTHBIX YCIIOBHUSX.

H3menenue Binsinue TeMIepaTyphbl 12
Hanpas.TeHHs OHTaNBOUMHBIN  ¢dakTop.  DHTpomuiHBIA  (akTop.
XUMHYECKOH B0O3MOXXHOCTE NPOTEKaHWS XUMHUYECKOM pPEakUUd B
pearimi 3aBUCMMOCTM OT 3HaKa HW3MEHEHUs DHTPONUU U
reMreparypsl. TeMreparypa paBHOBEPOSITHOCTH IIPSIMONHU
00paTHOM peakIui.
V[emoncmpayuu. Cmenenue paBHOBeCUS
muMepu3anun okcuaa azora (IV) B razoBoit (dase.
I Ilpaxmuueckasa  paboma. CMelleHME  XHMHUYECKOTO
[PaBHOBECHS IO JCMCTBUEM HArPEBAHUS WIINOXJIAKICHUS.
Pewenue 3a0ay. PacueT Temneparypbl paBHOBEpPOSIT- HOCTU
NpsIMOil 1 0OpaTHON peakiuii.
Obcyxcoaemvle 6onpocel. BrusHue TemmepaTypel Ha
M3MEHEHUE HAIIPaBJICHUS XUMUYECKOU pEeaKIuu.
Bansinne KOHHEHTpauuu
KoncranTta paBHoBecus. CBs3b MeXAY KOHLIEHTpalUed M
MapluuaibHBIM  JIaBJICHHEM Ta3000pa3HOTO  BELIECTBA.
V3MeHeHue HalpaBIiICHUs
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peakmuu  MMyTeM  W3MCHEHHWsS  JaBJCHUS  W(WIN)
KOHILEHTPAaLUH yYaCTHUKOB PEaKIIUH.

V[emoncmpayuu. PaBHOBecHE MEXIy XpOMAaT- U JUXPOMAT-
QHUOHAMU.

lIpakmuueckaa  paboma. CMelleHHE  XHUMHYECKOTO
paBHOBECHs] B CHCTEME aleraT HaTpus — BoAa IpHU
M3MEHEHHUU TeMIIEPATYPHI.

\Pewenue 3a0auy. Pacuer crerneHu MpOTeKaHUS peakUud B
CTaHJAPTHBIX M HECTaHIAPTHBIX YCIOBUsX. Onpenenenue
HaYaJlbHBIX U PABHOBECHBIX KOHIICHTPAIUH.
Obcyacoaemvie  sonpocebl. CrocoObl M3MEHEHUS KOH-
LIEHTPALUNA YYaCTHUKOB PEaKIIUH.

O0001eHue TOBTOPEHHE

KaneﬂnapHO—TeMaTuquKoe IJIAHUPOBAHHE

Ne
n/n

Pa3ngen

OCHOBHOE CO/Iep:KaHMe N0 TeMaM Kou-
BO
qacoB

Jlara

Iaan | @akr

Kpurtepun nporekanusi XuMH4eCKON peaknuu-9 4

1 yeTBepTH-9 4

Kpurepun
NMpPoTeKAHUS
XUMHUYECKOM

peakuuu

TennoBoil a3 ekt XuMHUUECKON peakLuu.
JK30- U BHIO0TepMUYecKHe peakuuu. [lepBoe 1
Ha4yaJo TEPMOJUHAMUKHU.

CraHziapTHas SHTAJIBIUS. DHTAIBIUSL
00Opa3oBaHUs BellecTBa. 3akoH ['ecca.
Kpurepuii beptiio — Tomcena s 1
OTIpeIeIEHUs] BO3MOXKHOCTH MPOTEKAHUS
XMMHYECKOT0 IpOoIiecca.

M3onmpoBaHHble cucTeMbl. Bropoe Hauaio
TEPMOJUHAMUKH.

ODHTPONUS KAK «IIPUBEJICHHAS TEILUIOTa» U KaK
CII0CO0 BBIPAYKEHUSI TEPMOIMHAMUYECKOM 1
BEPOSITHOCTH.

CranzmapTHas SHTPOIIHS. 1

Kputepuii mpoTekanus peakuu 1
YCTaHOBJIEHHSI PABHOBECHSI B N30JIMPOBAaHHOMN 1
CHCTEME.

«TemnnoBas cMepTh» (IIpeANoNIaracMbli
puxo BeceneHHON K COCTOSHUIO 1
MaKCUMaJIbHOU SHTPOIHH).

Pemenue 3aga4d. PacyeT n3aMeHeHUs OHTPOIINU
B XOJ€ XUMHUYECKOM pcakuumn

3akpeiTas cucrema. CtaHgapTHas SHEPrus
['106ca.
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2 yeTBepTH-7 4

Kpurepun nporekaHusi XuMH4eCKO peakunu-7 4

10 Kpurepum

11 |mporexanus
XHMHYECKOH
peaKkuuu

12

13

14

15

16

Pemenue 3anau. Pacuer snepruu ['n606ca.

Kpurepuii npoTekaHus peakuuu u
[YCTAaHOBJICHUS] PABHOBECHS B 3aKPBITON
CUCTEME.

. crionp30Banme CTaHIapTHOW YHEPTUU
['166ca B KauecTBe KPUTEPHS IS
OIpEICTICHUS] BO3MOXKHOCTH MTPOTCKAHHSI
NpsIMOi MM 00paTHOW peakluy B
CTaHJAaPTHBIX U HECTAaHIAPTHBIX YCIOBHSIX.

CocTaBiieHHE ypaBHEHUIN OKHCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX PEAKLIUI METOAOM
PIIEKTPOHHO-MOHHBIX I10JIypEaKIU.

CTaHIapTHBIN BOJOPOIHBIN AIEKTPO/I.
CTaHapTHBIM OTEHLMAIL.
DIEKTPOXUMHUUECKUN Psii HAPSKEHU I
METaJUIOB.

Pemenue 3aga4. PacdeT moTeHIIUATIOB.

CpaBHEHHE CUJIBI OKHCIIUTEIEH 1
BOoccTaHOoBUTENEN. KpuTepuii npoTekaHus
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON PEAKIINU

1 YCTAaHOBJICHHA PAaBHOBCCH.

3 yerBepTh-10 4

KpnTepml NMPOTCKAHUA XMMHYECKOi pealcm/m-4 4, N3meHeHHe HanpaBJICHUSA XMMHYeCKOoii

peakuum -64.

17 |Kpurepuu OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH
18 imporexanust Pemenne 3amau. CTeXHOMETPUYECKUEPACUETHI
XHMHY€CKOi o YPaBHEHHSIM OKHCJIUTEIBEHO-
PCaAKINU BOCCTAHOBUTEJIBHBIX PEAKIIHM.
19 Pemenne 3aga4 mo temam 1-4.
20 [IpoBepounas padota mo TemMe « Kputepum
MPOTEKAHNS XUMUYECKON
[peaKum»
21 |A3meHeHue ODHTABIUUHBINA (HaKTOp
22 |HampaBJIeHHA OHTPONMUNUHBIN (aKTOp.
23 XMMHU4YeCKO# B03M0KHOCTB IPOTEKAHUS XUMUYECKON
peaknnu [peaKlny B 3aBUCUMOCTH OT 3HaKa U3MEHEHUS
SHTPONUH U TEMIIEPATYypPHI.
24 TemnepaTypa paBHOBEPOSTHOCTH MIPSIMON U
00paTHOW peakuuii.
25 Koncranta paBHOBECHS.
26 CBs13b MEXly KOHLIEHTpaLUEN U
MapLUUaIbHBIM JIaBJICHHEM ra3000pa3HOro
BELIECTBA.
4 yeTBepTH-8 4
HN3meHenne HanpaB/IeHUs] XUMUYeCKOH peakuuu -64. O0o01menne noBTopeHue -2 4
27 |HA3meHnenue Pemenue 3anau. Pacuer crenenu npoTekaHus
HaINpaBJIeHUs [peaKuy B CTAHJAPTHBIX U HECTaHJAPTHBIX
XUMHYECKOMI YCIIOBUSIX.
28 |peaknum V3MeHeHre HalIpaBJICHUS PEaKLUU IIyTEM
M3MEHEHUs JaBiIeHUs U(UJIM) KOHIEHTPALNi
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Y4aCTHUKOB PEAKITHH.
29 Pemenue 3agau. OnpeneseHne HadyaabHbIX U 1
[PAaBHOBECHBIX KOHIIEHTPAIIUH.
30 CriocoObl M3MEHEHUST KOHIICHTpaIUi
Y4aCTHUKOB PEAKIIHH.
31 Permenue 3agad mo TemMam 5-6. 1
32 LIpoBepounas padoTa 1o Teme « M3meHeHne 1
HAIMPABJICHUSI XUMUYECKOW PEAKITU
33  |0606menune Pemenue 3anay EI'D 1
34 |moBTOpeHHe Pemenue 3amau EI'D 1
35 O600mamul ypok 1
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