





1. Heau u 3axa4u y4eOHOM THCHUATNINHbBI
enpto aucuumauHbl GOPMUPOBAHUE Y Bpada-ieueOHUKA CHUCTEMHBIX 3HAaHUH 00 OCHOBHBIX
(OUBUKO-XUMHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHHS OMOXMMHYECKHX MPOIEeCcCOB (B HOPME H
NpU MATOJOTHMH) HA MOJIEKYJIIPHOM M KIETOYHOM YpPOBHSX; O CTPOCHMM W MEXaHU3Max
(GyHKIIMOHUPOBAHUS OMOJIOTUYECKH AKTHUBHBIX COEIMHEHHII; dbopmupoBaHUE
€CTECTBEHHOHAYYHOTO MBITIICHUS CTICIIHATUCTOB MEAUIIMHCKOTO JIEYeOHOTO MPOQHIIS.
3afjlayamMu TUCITUTIIIUHBI SIBISTFOTCS

- TOBBIIICHHE YPOBHS TEOPETUUYECKOM MOJIOTOBKH CTYACHTOB, YMEHHE HCIIOJIb30BaTh
CTATUCTHUYECKHE METOAbl isg OoOpabOTKM W aHaliuM3a JaHHBIX MEIMKO-OMOJIOTMYEeCKUX
HCCIICIOBAHUM;

- TIOHMMaHHE CTYJIEHTOM CMBbICIIa XUMHUYECKUX SBJICHHUH, MPOUCXOAINIMX B KHUBOM
OpraHu3Me, UCIOJIb30BAHUE XMMHUYECKUX 3aKOHOB IPHU JIMArHOCTHUKE U JICUEHUHU 3a00JIEBAHUM,
yMEHHE pa3o0paThbCsi B XUMUYECKUX MPUHITUIIAX PAOOTHI U YCTPOMCTBE MPUOOPOB M aIlapaToB,
MIPUMEHSIEMBIX B COBPEMEHHON MEIUIMHE.

- c¢(OpMHUPOBATh y CTYJCHTOB HABBIKA OPraHU3alM{ MEPOIIPHUATUIN TT0 OXpaHe TPyAa U
TeXHHKE 0€30MacCHOCTH B XMMHUUYECKOH TabopaTopuu npu padoTe ¢ mpudopaMu U peakTHBaAMHU;

- C(I)OpMI/IpOBaTB Y CTYACHTOB IIPCACTABIICHUC O TCPMOAUMHAMHWYCCKNX U KUHCTHUUYCCKUX
3aKOHOMCPHOCTAX MPOTCKAHUSA XUMHUYCCKUX U OHMOXUMHYECKHX IIpOLECCOB;,

- UI3YYCHUC (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX ACIICKTOB BAXKHEUIITUX OMOXUMUYCCKHUX ImponeccoB 1
roMeoCTasa B OpraHu3mMe;

- N3y4Y€HHUE MEXaHU3MOB 00pa30BaHMsI OCHOBHOI'O HEOPTaHMYECKOr0 BEIIECTBA KOCTHOM
TKaHU 1 3yOHOH SMaJiv, KUCJIOTHO-OCHOBHBIE CBOMCTBA OMOKHIKOCTEH OpraHN3Ma;

2. Mecto aucnumiaunbl B cTpykrype OIl nmo cnennanbHocTH

JucuuminHa BXOIUT B 1epedeHb oOs3arenbHoir yactu OIIOII. Ona umeer
MPEAMICCTBYIONINE JIOTHYSCKUE M  COJEPKATCIBHO-METOAUYECKHUE CBS3HM C IpeaMETaMH,
U3YYEHHBIMH CTYJCHTAMH B IPOIECCE OCBOCHHUS 00pa3oBaTECILHONH MPOrpaMMBbl OCHOBHOTO
obmrero oopazoBanus no npeameram «duzukan u «Matematukay, «buonorus.

Jlyist u3ydeHus JaHHOW JUCIMILTAHBI CTYICHT JOJDKCH 00J1a/1aTh 3HAHUSIMA OCHOB XUMUU
B 00bEeMe CpeHeH IMIKOJBI, a TAKXKe YMEThb MPUMEHATh 3TH 3HAHUS I PEIICHUS TPAKTHUECKUX
3a7a4.

3. lepeyeHb NJAHUPYEMBIX Ppe3yJbTATOB O0Y4YeHHs M BOCHUTAHHUSA 1O
AUCHMILIMHE,  COOTHECEHHBIX €  IJIAHHPYeMbIMH  pe3yJbTaTaMH  OCBOCHMA
o0pa3oBaTe/IbHOI IPOrpaMMbl

[TnanupyemMbIMH pe3ysibTaTaMd OOy4eHHUS MO JUCLMILIMHE, SBISIOTCS 3HAHHS, YMEHMS,
BJIAJICHUSI W/WIA OMBIT JAEATENbHOCTH, XapaKTePH3YIOIIHE JTarbl/ypoBHH (OPMHPOBAHUS
KOMIIETEHIIMH M oOecreuyuBaole JOCTHKEHHE IUJIAaHUPYEMBIX pEe3yJlbTaTOB OCBOCHMS
00pa30BaTeNbHOI MPOrpaMMBbI B LIEJTOM.

JucuuminHa «XuMHs» HampaBiieHa Ha (OPMHPOBAHHE Y CTYICHTOB CJEIyHOIIUX
KOMIIeTEHIIUIi:

- YK-1 - criocoOHOCTH OCYIIECTBIATh KPUTHUECKUH aHaIM3 MpPOOJIEMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a, BbIpaOaThIBaTh CTPATETUIO AEHCTBHIA

- OIIK-7 - crnocoOHOCTM Ha3HayaTh JIEYEHHE U OCYUIECTBIATH KOHTPOJIb €ro
s pexTUBHOCTH U OE30MTaCHOCTH.

B pesynbrare CTy€HT 10JIKEH:
- 3HaTh: IpaBWIa pabOThl U TEXHUKU OE30MACHOCTH B XMMHUYECKOW 1abopaTopuu Npu
pabote ¢ mpubopamMH U peaKkTUBAMM; TEPMOJMHAMMYECKHE W KUHETUYECKHE 3aKOHOMEPHOCTU
MPOTEKAaHUS XUMHUYECKMX M OHOXMMHUYECKUX TPOLECCOB;  (U3UKO-XUMUYECKHE AacCleKThl









BaXHEHIINX OMOXMMHUYECKUX MPOIECCOB U FOMEOCTa3a B OpraHH3Me; MEXaHU3Mbl JNEHCTBUS
Oy(depHBIX cHUCTEM OpraHu3Ma, UX B3aUMOCBS3b U POJb B MOJACPKAHUHA KHUCIOTHO-OCHOBHOTO
paBHOBeECHsI, 0COOEHHOCTH KHUCIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT U O€JIKOB; CTPOCHHE U
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OMOJOTMYECKH BAKHBIX OPTAaHMUYECKUX COCAMHCHUI;
MEXaHHU3Mbl O0Pa30BaHMsS OCHOBHOTO HEOPraHMYECKOrO BEIIECTBA KOCTHOW TKAaHU U 3yOHOI
9Malld, KHUCJIOTHO-OCHOBHBIE CBOWMCTBA OHOXHUIKOCTEH OpraHu3Ma; Ba)KHEHIIME 3aKOHBI
3JIEKTPOXHUMHMH, MO3BOJISIFOIINE TPOTHO3UPOBATh KOPPO3UOHHYIO CTOMKOCTh U ONTUMHU3UPOBATH
IIOMCK  HOBBIX  KOHCTPYKLMOHHBIX  CTOMATOJIOIMYECKMX  MarepuasnoB. OcobeHHocTH
OMOXMMHYECKUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB; (U3UKO-XUMHUYECKUE OCHOBBI
MOBEPXHOCTHBIX SIBIICHUH W (DAKTOPBI, BIHUSIONIME HA CBOOOIHYIO TOBEPXHOCTHYIO DHEPIHIO;
O0COOCHHOCTH aJcOpOLMK Ha pa3IMuYHBIX TpaHULAX pasjaena ¢a3; XUMHUKO-OMOIOTHYECKYIO
CYIIHOCTb IPOLECCOB, NPOUCXOMAIINX B JKMBOM OPraHM3ME HAa MOJIEKYJISIPHOM M KJIETOYHOM
YPOBHSIX; CTPOEGHHE M XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OHMOJOTMYECKH Ba)KHBIX
OPraHUYECKUX COCIUHECHUM.

- yMeTb: IIOJIb30BaTbCs Y4E€OHOM, HAy4HOH, HAyYHO-TIOMYJSAPHOW U CIPABOYHOMN
JUTEPaTypou, ceTbl0 VIHTEpHET; NpPOrHO3UpPOBATH PE3YyJbTaT XUMHUYECKMX IPEBpaLCHUN
HEOPraHWYECKUX MU OPraHMYECKUX COEJUHEHUN; MPOrHO3UPOBATH MPOTEKAHHE BO BPEMEHU
OMOXMMHMUYECKUX peakiui, (PepMEHTaTUBHBIX MPOIIECCOB; PACCUUTHIBATh 3HaUeHUsI pH BOIHBIX
pPacTBOPOB KHUCIOT U OCHOBaHU; UIEHTUDUIIUPOBATH (PYHKIIMOHATIBHBIE TPYIIIbI, KUCIOTHBIE U
OCHOBHBIC IICHTPBI, CONPSOKEHHBIC M apOMaTHYECKHe (PparMEeHTHI OPTaHWYECKHUX COCIUHEHUIN
JUISL OTIPEJICIIEHUS] UX XUMUYECKOI'O [TOBEICHUS.

- BJIaJeTh: 0a30BBIMH TEXHOJOTHSMHU TpeoOpa3oBaHUs WHPOPMAIMH, TEKCTOBBIMU U
TaOJIMYHBIMU PEIAKTOpPaMH, TEXHHKOW paboTel B ceth WHTepHeT misi mpodeccrHoHanbHON
JESTSIIbHOCTH; HaBBIKaMU W3MepeHuss pH OMOXHUAKOCTEH ¢ MOMOIIbI0 HOHOMEPOB; HaBBIKAMU
U3MEPEHMS DJIEKTPOAHBIX MOTEHIMAIOB; HABbIKAMM HM3MEPEHUsT CKOPOCTH NPOTEKaHUs
XUMHUYECKHMX pPEaKIMii; HaBbIKaMu olpejaesieHus: OypepHol €MKOCTH pacTBOPOB, B TOM 4YHCIIE
CIIOHBI; HABBIKAMM OIPEACJICHUS] IOBEPXHOCTHOIO HATSDKEHMSI JKUJIKOCTEHM; HaBBIKAMU
nocTpoeHus (a30BhIX TUAarpaMM OMHAPHBIX CMECEi; HaBBIKAMHU KOJIMYECTBEHHOTO ONPEICICHHUS
azcopOLry BEIIECTB.

4. O0bem AUCHUILIMHBI W BHABI Yy4eOHOl padorpl. OO0mas TPyA0EeMKOCTh
AUCHUTIIMHBI

4.1. O0bemM JUCHUILIMHBI U BUABI Y4eOHOH padoThl M0 04HOI popme 00yueHus

OO6m1ast TPy10€MKOCTh TUCIHUIUIMHBI COCTABIsET 3 3a4eTHBIX eAuHulbI (108 yacoB).

Bup yueOHoii padoTbi Beero Cemectput

4acoB/3.e. 1

KonTakTHBIE Yachl (BCEro) 51,35/1,43 |51,35/1,43

B ToMm unce:

Jlexiuu (JI) 17/0,47 17/0,47

[TpakTnueckue 3anstus (I113) - -

Cemunapsl (C) - -

JlabopaTtopusie padoTs (JIP) 34/0,94 34/0,94

KonTakTtHas paborta B nepuop arrectanuu (KPAT) 0,35/0,01 | 0,35/0,01

CamocrosTenbHass paboTra 1OJ  PYKOBOJCTBOM
npenogasarens (CPIT)

CamocrositesibHasi padora cryaeHToB (CP) (Bcero) 21/0,58 21/0,58

B ToM umucie:

KypcoBoii npoekt (paboTa) - -

PacuetHo-rpaduueckne paboThl

Pedepar 7/0,19 7/0,19

Opyrve Bugbl CPC (ecnn npefycmaTprBaloTCs,




npvBoauTCs nepeyeHs Bugos CPC)
1. YdyeOHO-uccnenoBarenbckas padoTa. 7/0,19 7/0,19
2. CocraBiieHue miaHa-KOHCIEKTA. 7/0,19 7/0,19
dopma MPOMEKYTOYHOM ATTECTAINHN: 3K3aMeH | JK3aMeH
IK3aMeH 35,65/0,99 | 35,65/0,99
Oo6masi Tpy10eMKOCTh 108/3 108/3

4.2. O0bemM TUCHUILJIMHBI U BUbI Y4eOHOH padoThl 110 3204HOH (popMe 00ydeHH s
3aoyHast popma 00ydeHHsI He IPEyCMOTPEHA YUEOHBIM IJIAHOM.

5. Crpykrypa m coaepkaHue y4yeOHOH H BOCHUTATEJbHOH [eATEJIHLHOCTH NPH

peajm3anuu JUCHUIIJINHBI

5.1. CTpykTypa AUCHUNIMHBI 1JI5l 04HOH ()OPpMBbI 00yUeHH s

Buabl yuedHoii DopmbI
BOCHUTATEIbHOM TeKyl1ero
padoThl, BKJIKOYAS KOHTPOJIA

e Hepnea CaMOCTOSITEJIbHYIO 1 yCIeBaeMoCTH

n; Pa3pen | TPYA0E€MKOCTB (B (Mo Hepenam

0 AMCHUILIMHBI ceMecT yacax) cemecTpa)

pa ° ®opma
28] = = | & .
=N = ,a| A« | MPOMEKYTOYHOH
&) > @) é aTTecTaluu
(no cemecTpam)
1 cemectp
1. |9nemeHTHI
XUMHYECKOU
1-3 4 6 4 TectupoBanue
TEPMOJNHAMHKH U
KHHETHUKH
2. |YueHue o pacTBopax.
OCHOBHBIE THUIIBI
XUMHAYECKUX 3amura
. 4-7 4 6 4 nabopaTopHOIH
paBHOBECH 1
paboTsl
IIPOLIECCOB B
KHU3HEJIeSTeIbHOCTH.

3. | DU3uKO-XuMUs 3amura
[IOBEPXHOCTHBIX 8-10 2 6 4 nabopaTopHOM
SIBJICHUI paboThI

4. | duzuko-xumus
nucrepcHbix cuctem | 11-13 3 6 4 Monayns
u pactesopoB BMC

5. |buonornuecku
AKTUBHBIC
COCIMHEHUS

A ’ 14-16 | 2 6 3 | Tecruposanue
JeKallre B OCHOBE
(GyHKIMOHUPOBAHUS
KHBBIX CUCTEM
6. |CtpoeHue u cBoiicTBa 3amuTa
P 17-20 | 2 4 2 e
OMOJIOTHYECKU nabopaTopHOi




AKTUBHBIX
MOJINMEPOB,
JIEKALUX B OCHOBE
(GyHKIIMOHUPOBAHUS
YKUBBIX CUCTEM.
[Tonumepsl
MEJUILIUHCKOTO
Ha3HAYCHUS

0,35

paboThI

IIpomexxyTounas
aTTecTalus: IK3aMeH

35,65

DK3aMeH B YCTHOU
dhopme

HUTOI'O:

17

34

0,35

21

5.2. CTpyKTypa QM CHUIIMHBI 11l 3209HO0H (popMBbI 00yUeHU st

3aouHas popma oOydeHUs HE IPEyCMOTPEHA YUYEOHBIM I1JIAHOM.




5.3. Conep:xanue pa3iesioB IMCUMILIUHBI « XUMHUS», 00pa30BaTeIbHbIEe TEXHOJIOTHH
JIeKMOHHBIN KypC

Tpynoemkoc Dopmupyem
Tb (4acsl /
Ne HaunmenoBanue ble Pe3yibTarhl 0CBOCHUA O0pa3zoBartenbH
3ad4. eJ1.) Conep:xanue
/I | TeMbl JUCHUILIMHBI KOMIIeTeHIU (3HaTh, yMeTb, BJIA/IETh) bl€ TEXHOJIOTHH
O0PO | 300 U
Tema | DneMeHTbI IIpenmer xumMuueckon VYK-1, 3HaTh: 0a30Byl0 TEepMHUHOJOTHIO,| TpaguiuoHHas
1. |xuMuyeckomn TepMOJMHAMUKH. THUIIBI OIIK-7 OTHOCSIITYOCS K XUMHUYECKOU JICKIIUS
TEPMOJIMHAMUKHU U TEPMOJIMHAMUYECKUX CUCTEM U TEPMOJIMHAMHUKE; OCHOBHBIE IOHATHUSA
KHUHETUKHU npoueccoB. OCHOBHbIE IOHATHUS u 3aKOHBI XUMUYECKON

TEPMOJIMHAMUKH — BHYTPEHHSIS TEPMOIMHAMUKH;
SHEPTHUs; TeIIoTa 1 paboTa Kak (HOpMBI TEPMOJAMHAMUYECKUE
nepeaun SHEPTUH. 3aKOHOMEPHOCTH, OnpeaesIoIue
IlepBblil 3aKOH TEPMOAVHAMUKH. IIPOTEKaHUE XUMHUYECKHUX u
Onranbnus. CTaHAAPTHBIE SHTAJIBIINU OMOXMMHUYECKUX PEAKIINH;
00pa30oBaHUs U CTOPAHUS BEIIECTB. Ymers: IIPOU3BOJUTH ¢buzuKo-
3akoH ['ecca. Bropoii 3akoH XUMHYECKHE U3MEpEHNs,
TEPMOJUHAMUKU. DHTPONUS. DHEPrus XapakTEepU3yIUe T€ WIA HHBIE

4/0,11 I'n66ca. Kputepuu paBHOBecHs U CBOMCTBA  pPAacCTBOPOB, CMeCE U
HaIlpaBJIEHUsI CAMOIIPOU3BOJIBHOTO JIpyrux oOBbEKTOB;
IIPOTEKaHUs IIPOLIECCOB B 3aKPBITBIX MIPEACTABIATh JTAHHBIE

cucremax. Poiib SHTaNBIIUUHOTO U
SHTPOMHUIHOTO (HaKTOPOB.
DK39proOHUYECKUE U SH/IPPrOHUYECKHE
IIPOLIECCHI, IPOTEKAIOLIUE B OPraHU3ME.
TepmoanHaMHUKa XHMHUYECKOTO
paBHOBecus. [Iporieccer obpaTumbie U
HeoOpaTUMBbIE 110 HalpaBJIEHUIO.
KoHCTaHTBI XMMHYECKOTO paBHOBECHSI.
[Iporno3upoBanue CMEECHUS
XUMHUYECKOTO0 PAaBHOBECHSI.

IKCIIEPUMEHTAILHBIX MCCIICOBAHUN B
Bujie rpaduKOB U TaOJIMIL;
MIPOU3BOIUTH HaOJIFOIEHUS 3a
MPOTEKAaHUEM XUMHUYECKUX PEaKINil u
JieNlaTh 00OCHOBAHHbBIE BEIBOJIBI,
peliaTth TUIOBbIE KayeCTBEHHBIE U
pacueTHbIC XHMHUSCKHE 33]1a9H;
Bananers: HaBbIkamu cOOpa U aHATH3a
WH(OPMAIINN; METOIUKOW TONyYeHUS
IpakTU4eckod  wHboOpMaluu, Ha




CranoHapHo€e COCTOSTHUE KUBOTO
OpraHusMa.

TepmoauHaMuka (ha30BbIX paBHOBECHIA.
®da30BbIe NIPEBPALICHNS U PABHOBECHS.
OpnHO- 1 IBYXKOMITIOHEHTHBIE
CUCTEMBI. JlnarpaMMbl COCTOSIHHMS.
TBépabie pacTBopsl. CrijiaBbl HA OCHOBE
0JIaropoIHBIX METAJIOB, KOOAIbTA,
HUKEJIs, XPOMa, TUTAHA, ME/IM, JKeJe3a
Y X IPUMEHEHUE B OPTONEIUYECKON U
XUPYPrU4E€CKOM CTOMATOJIOTUH.
[TpenMeT 1 OCHOBHBIE IIOHATHSA
XUMHYECKOM KUHETUKU. XUMHUYECKAS
KMHETUKAa  KaK OCHOBA JUIS U3yYEHUs
CKOpPOCTEW U MEXAHU3MOB
6roxuMuueckux mnpoueccoB. CKOpocTh
peaKIuu, CpeHsIs CKOPOCTh PEAKIUU B
MHTEPBAJIE BPEMEHHU, UICTUHHAS
CKOPOCTh. 3aBUCUMOCTb CKOPOCTH
peakuuyu OT KOHIIEHTPAlMU PEareHTOB.
Koncranra ckopoctu. Knnernueckue
ypaBHeHus peakuuii. [Topsgox
peakuuu. [lepron nomynpeBpaieHus.
[TonsiTHE O papMaKOKHMHETHKE.
3aBUCHUMOCTh CKOPOCTH pEaKLUu OT
TeMneparypbl. Teopus aKTUBHBIX
COyIapeHU. DHEPreTUUYeCKUn
npod b PeaKLu; SHEPTUs
aKTHBAllMU; ypaBHEHUE AppEHHYCa.
[IonsATHE O TEOPUU NIEPEXOTHOTO
COCTOSIHHMSI.

Karanu3. 'oMmoreHHslii, reTeporeHHbINn
KaTajan3. JHepreTHueckui npoduib

OCHOBC MMCIOIINXCs
SKCIICPUMCHTAJIBHBIX JaHHBIX.




KaTaJIMTH4ecKoi peakuuu. [Tonsitue 06
MHTHOUTOpaX, IPOMOTOPAX,
aktuBaropax. OcoOEHHOCTH
KaTaJUTHYECKON aKTUBHOCTHU
dbepmenToB. YpaBHeHue Muxasnuca-
MeHnTeH. XuMHuUYecKasi KHHETUKa Kak
OCHOBA JIJIsl U3YUYEHUsI CKOPOCTEH U
MEXaHU3MOB OMOXUMHUYECKUX

Tema

Yuenue o
pacTBopax.
OCHOBHBIE TUIIBI
XUMUYECKHUX
paBHOBECUI U
MIPOLIECCOB B
KU3ZHEAESITEIIbHOCTU

4/0,11

MIPOIIECCOB.

Ponp BOmpl M pacTtBOpOB B
JKU3HEACATCIbHOCTH. duzuko-
XUMHYECCKHE CBOIMCTBaA BOJIBI.
TepMoauHaMuKka pacTBOpPEHUs. 3aKOHBI
I'enpu, HanpToHa, Ceuenosa.
KonnuratusHbeie CBOMCTBa
pa30aBIIEHHBIX pacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJUTOB.
3akoH Paymns. N3menenue

TeMrneparypbl  (a3oBBIX MEPEXOJOB.
Ocmoc.  OcMmoTHyeckoe  JIaBJICHHE,
3akoH Bant-T'odpda. OcMonsaabHOCTb.
H3oocmus. Ponb ocMoca B
OMOJIOTHYECKUX CHCTEMaX.

[IpoTonuTuyeckue paBHOBECHS H
IIPOLIECCHI. DneMeHTbI TEOpUn
pacTBOPOB  CHJIBHBIX  DJIEKTPOJIUTOB
(Jdebas-Xroxkkenst).  Monnas  cuia
pacTBOopa. AKTUBHOCTb U K03 urimeHt
AKTUBHOCTH VOHOB. KoncranTs
KHACIIOTHOCTM ¥ OCHOBHOCTH. 3aKOH
OctBanbra.  BausHue  pazmuyHbIX
(GakTOpOB Ha CTENEeHb HWOHU3ALUHU
npotonuta. [IpoTonmTudeckas Teopus

YK-1,
OIIK-7

3HaTh: OCHOBHbIE CHoco0bl
BBIPKEHUS KOHIICHTPALUU
pPacTBOPOB; TEPMOIMHAMHUYECKUE
3aKOHOMEPHOCTH, OTIPEIEIISIONIHE
IpOTEKaHHe XUMUYECKUX U
OMOXUMHUYECKHUX
PEaKLMi;KOIIMTaTUBHbIE ~ CBOMCTBA
pa30aBlIEHHBIX  PAacTBOPOB;0a30BYIO
TEPMUHOJIOTHIO,  OTHOCSINYIOCS K
TEPMOJIMHAMHKE pacTBOpOB;
OCHOBHBIE  TIOHATHSI M  3aKOHBI
TEPMOJMHAMHKHU PAaCTBOPOB;

YMerb:  mpou3BOIUTH  (U3UKO-
XUMHYECKHUE U3MEpeHus,
XapakTepu3ymolue Te WIK UHbIe
CBOMCTBA pPAcTBOPOB, CMeCEd H
JIpyTrux 0OBEKTOB;

MIPEICTABIIATh JTAaHHBIC
HKCIEPUMEHTAIBHBIX HCCIEIOBAHUN B
BUJIE TPapUKOB U TaOJIHIL;
MIPOU3BOIUTH HaOIoAeHUs 3a
MPOTEKAaHUEM XUMHUYECKUX PEaKIui U
JienaTh 0O0CHOBAaHHBIE BHIBOJIBI,
pemarh THIIOBBIE KadeCTBEHHBIE U

TpanuuonHas
JIEKIUS




bpéucrena-Jloypu. DJNeKTpOHHAas
teopus (JIprorca) KMCIOT U OCHOBaHUM.
Koncranta  aBTOmpoTO/NIM3a  BOABI.
Pacuér pH npoTOnuTHYECKUX CHUCTEM.
Byodepusie CUCTEMBI. Mexanusm
OydepHoro  mencTBuHS, OydepHnas
émkocth. BydepHbie cuctembl KpoBH,
ciroHbl. KHCI0THO-OCHOBHBIE CBOMCTBA
CIIIOHBI, JIECHEBOM MUAKOCTU, 3yOHOTrO
nukBopa. [loHsiTHE O  KHUCIOTHO-
OCHOBHOM I'OMEOCTa3€ OpraHu3Ma.

I'ereporennsie paBHOBECHS u
MIPOLIECCHI. PactBopenue
MaJIOpacTBOPUMBIX  DJIEKTPOJIUTOB B
Boge. KoHcTraHTa  pacTBOPUMOCTH.
VYcnoBust pactBopeHuss U 00pa3oBaHUs
OCAaJIKOB. I'mnpokcucanaTut u
dropamarur - HEOPraHUYECKHE
BEIIECTBA KOCTHOM TKaHW U 3yOHOM
sMalid. MexaHu3M KalbIU(pUKAIUU U
(YHKLIMOHUPOBAHUS KaJIbLIUEBOTO
Oydepa.  SBnenwe  uzomopduzMa.
OcteoTponHOCTh MeTa/LIOB. Peakmuu,
JeXale B OCHOBE  0Opa3oBaHMs
KOHKPEMEHTOB.

JIurangoOOMEHHBIE paBHOBECHS U
npouecchl.  Teopuss ~ KOMIUJIEKCHBIX

COCIMHECHUH, YCTOWYHUBOCTH
KOMIIJIEKCHBIX CO€JUHEHUI B pacTBOPE.
KoncranTa HECTOMKOCTHU
KOMIUIEKCHOTO HOHAa. [HepTHBIE U
JTa0uIIbHBIE KOMILJIEKCBI.
IIpencraBienus 0 CTPOEHUHU

pacueTHble XMMHUECKUE 33]1a4H;
Baaners: HaBbikamMu cOOpa U aHAIM3a
uHpOpPMALIUU; METOTUKON TOTy4YEeHUS
MpakTU4eckod  uHpopManuu, Ha
OCHOBE HMMEIOLIUXCS
SKCIIEPUMEHTAIIbHBIX JIaHHBIX.
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MeTauI0(epMEHTOB " JIpyTUX

OMOKOMILIICKCHBIX COCIMHCHUI
(remornob6uH, LIUTOXPOMBI,
KOOaJTaMHUHBI).

Penokc-paBHOBECHS U ITPOLIECCHI.
MexaHu3M BOZHUKHOBEHUS
3JIEKTPOJIHOIO MOTEHIMANA.
lanpBanmyeckuit anement. DJ1C
rajgbBaHUYECKOro 3emeHTa. [lonstue o
penokc-cucteme. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE TOTEHIIUAJIBI KaK
KPUTEpUI HaIIPaBJICHUS PELOKC-
nporuecca. Y pasaenue HepHcra-
[Terepca. Bozuuknosenue 2/IC B
MOJIOCTU pPTa Npu
METaJUIONPOTE3UPOBAHUHI
(ralbBaHUYECKHUE MPOLIECCH B MOJIOCTH
pTa). DNEKTPOXUMHUS U penapanus
KOCTHOM TKaHu. Koppo3us xumuueckas
u anekTpoxumuueckas. Kopposuiinas
CTOMKOCTh KOHCTPYKIIMOHHBIX
CTOMATOJIOTHYECKUX MAaTepUaJIOB B
MIOJIOCTH PTa.

Tema

Dduzuko-xumMus
ITOBEPXHOCTHBIX
SIBJICHUU

2/0,06

TepmoanHaMuka MTOBEPXHOCTHOT'O
ciosi. IloBepxHocTHast sHeprus ['n66ca
U TIOBEPXHOCTHOE HaTsKeHHe. MeTo bl
OIpeAeIeHus IIOBEPXHOCTHOT'O
HaTsoKeHHsl. [[OBEpXHOCTHO-aKTHBHEIE,
HEaKTHBHbIE M WHAKTHBHbBIC BEILIECTBA.
[TpaBumno Tpayoe. MexdazoBsie
IpaHUIIbI paszzena. OHTANBIUA
CMa4yuBaHHUs u KO3 UIUEHT
TUIPOGUIBHOCTU. ANre3usi U KOTre3Hsl.

VK-1,
OIIK-7

3HATh: OCHOBHBIE IMOHSITUS U 3aKOHBI
TEPMOIUHAMUKHU MOBEPXHOCTHBIX
ﬂBHeHHﬁ; METOAbI OIPECACIICHUA
MOBEPXHOCTHOTO HATSKCHHUS,
(haKTOpBI, BIUSIONINE HA aJICOPOIIHIO.
Ymerh: MPOU3BOJIUTE  (UBUKO-
XUMHNYCCKHUEC HU3MCPCHUA,
XapakTepu3ylolke T€ WId HWHbIe
CBOMCTBA IMOBEPXHOCTHBIX SIBJICHUM;
MPEJICTABIISITh JTAaHHBIC

Tpanuuumonnas
JEKLHS
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IToBepxHOCTHOE HATSKCHUE
OMOXuAKOCTEH B HOpME U  TIpH
[aTOJIOTUH.

AncopOuus. YpaBHEHHE HM30TEPMBI
ajcopouuu I'u66ca. Wzmepenne
aacopOuMyM Ha TpaHHUIle pazlena
TBEPAOE TEJIO — ra3 U TBEPIOE TEIO —
KUJAKOCTb. DakToOpbl, BIUAIOIIME Ha
aJIcOpOIMI0O Ta30B U PACTBOPEHHBIX
BEILECTB. MonomouekysipHas
anacopOIus, ypaBHCHHE  H30TEPMBI
anacopomuu  JleHrMopa.  YpaBHEHHE
U30TEpMbl  aacopOuuu  PpelHinxa.

[TonumonekynspHast azcopouus.
Kanmmnsipras KOHJICHCAIIHs,
abcopOrust, xemocopOIus. AncopOuus
AJEKTPOJIUTOB. Hecnenuduueckas
(9KBHMBaJICHTHas1) aJcopOLMs HOHOB.
IIpaBuno [Tanera-®PasHca.

HNonoobmenHas ancopOuus. Pusmko-
XUMUYECKHE OCHOBBI aJICOPOIIMOHHON
Tepanuu, reMocopOILuH, MPUMEHEHHS B
MEIUIUHE HOHHUTOB.

OKCIEPUMCHTAIBHBIX MCCIICIOBAHUN B
BHJIe TpaMKOB U TAOJIHII,
IPOU3BOJIUTH HaOIIoAeHUS 3a
MPOTEKAHUEM XUMHUYCCKUX PEaKIUil 1
JieJ1aTh 00OCHOBAHHbBIE BHIBOJIbL,
peliaTth THIIOBBIE Ka4yeCTBCHHBIC U
pacyeTHbIC XMMUYCCKHE 3a]auH;
Bananers: HaBbIKamMu cOOpa U aHAIHM3a
uHGOPMAIINN; METOIUKON TOTyUYCHUS
MpaKTUYeCKOM  uH(pOpMaluy,  Ha
OCHOBE MMEFOIINXCS
SKCIIEPUMEHTAIbHBIX JIAHHBIX.

Tema

Dduzuko-xumMus
JIUCIIEPCHBIX CUCTEM
u pactBopoB BMC

3/0,08

CTpykTypa  IUCHEPCHBIX  CHUCTEM.
HucnepcHas (aza u aucnepcruoHHas
cpena. Crenenp JTUCIIEPCHOCTH.
Knaccudukanus IuCHEpCHBIX CHCTEM:
[0  CTENEHU  JUCIEPCHOCTH, IO

arperaTHomy COCTOSTHUIO ¢ba3
(adpo30sH, JIMO30JM, COJIM30JIM), TI0
cuie MEKXMOJIEKYIIIPHOTO

B3aUMOACHCTBUSI MCKAY I[PICHCpCHOfI

VK-1,
OITK-7

3HaTh:  OCHOBBI  (PU3HUKO-XUMHHU
JIUCTIEPCHBIX CHCTEM U PacTBOPOB
BMC; BUEI Kiaccuukranmia
JIUCTIEPCHBIX CUCTEM; METO/IbI
MOJTYYEHUsI JIUCIIEPCHBIX CHCTEM U
pactBopoB BMC; crpoenue uacrtuil
nucriepcHot  (a3el  JMOGOOHBIX W
TUO(HUIEHBIX MULIEIUTSIPHBIX
KOJUTOUJTHBIX CHCTEM.

Tpanuumonnas
JEKLIUS
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dazoifi W JIUCHEPCHOHHOW  cpemoi

HEeoOpaTuMbIe u oOpartumelie,
1o oOHbIE " TO(pUITbHbIE
KOJIJIOUJIBI ), o HIOJIBMYKHOCTHU
JTUCTIEPCHOM dazbl
(cBOOOTHOIUCTIEPCHBIE u
CBSI3HOJIUCTICPCHBIC KOJUIOUTHBIE
CHUCTEMBI).

Metoabl  MOJly4eHUS] U OYUCTKH
KOJUIOMJHBIX ~ pacTBOpoB.  Jlmanwms,
JIEKTPOJNAIIN3, YIbTPAQUIbTPALIHSL.

[Ipupona 351eKTpUUECKUX SIBICHUH B

nucriepcHeix  cucremax.  Ctpoenue
YacTHI] JUCIIEpCHO (a3bl TH0POOHBIX

u JII/IO(i)I/IJH)HI)IX MULCIUIAPHBIX
KOJJIOUOHBIX CHCTCM. MexaHu3zm
BO3HHUKHOBCHUA SJICKTPUYCCKOT'O

3apsiia KOJUIOUIHBIX yacTull. CTpoeHue
JIBOMHOTO BIIEKTPAYECKOTO CITOS.
Munema, arperar, siApO, KOJUIOMIHAs

YacTHUIla (rpanyina). 3apsin u
ANEKTPOKUHETUYECKUN MOTEHIMA
KOJJTOUTHOM YaCTUIIBI. Bnusiaue
ANEKTPOIUTOB Ha
AIEKTPOKUHETUYECKUMA MOTEHITHA.
SlBnenue mepe3apsAAKd  KOJUIOUIHBIX
YaCTHII. DIIEKTPOKUHETUYECKHUE
SIBIICHUSI: anekTpodopes u
3IIEKTPOOCMOC. CBs3b
ANEKTPOodOpeTHIECKON CKOpOCTH
KOJUTOUTHBIX YaCTHIL c ux
ANEKTPOKUHETUYECKUM  MOTEHLIHUAIOM
(ypaBHEHHE ['enpMrosbia-

Ymern: IIPOU3BOJIUTH ¢busuko-
XUMHYECKHE U3MepeHus,
XapakTepu3ylolke T€ WM HWHBIC
CBOWCTBa pacTBOpPOB, CMecel H
JIpyTrux 0OBEKTOB;

MPEJICTaBIISTh JTaHHbBIE
AKCIIEPUMEHTATBHBIX HCCIEIOBAHUN B
BHJIe TPa(MKOB U TAOJIHII,
MIPOU3BOIUTH HaOIIOAeHUS 3a
MPOTEKaHUEM XUMHUYECKUX PEaKIuil u
JielIaTh 00OCHOBAHHbBIC BEIBOJIBI,
peliaTte TUIOBbIE KayeCTBEHHbIE U
pacueTHbIC XUMHYCCKHE 33]1a9H;
Bananers: HaBbikamu cOOpa U aHAIHM3a
WH(OPMALIUN; METOIUKOW MOTyYCHUS
MpakTH4ecKod  uHpopManuu, Ha
OCHOBE MMEIOIUXCSI
AKCIIEPUMEHTAIbHBIX TaHHBIX.
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CMOITyXOBCKOT0).
DnexkTpodoperndeckas IMOJIBUKHOCTD.
MurnemisspHOe CTPOEHHUE CITFOHBI.

Kunernueckass u  arperatuBHas
YCTOWYMBOCTh KOJUIOMJIHBIX PACTBOPOB.
Arperansi U CEIMMEHTALUsl YacTHI]
nucriepcHot  ¢aszel.  Koarymsamus wu
(dakTopsl, eé BBI3BIBAIOIIIKE.
Mennennass u ObICTpas KOaryJisiius.
[Topor koarynsiuuu u ero onpezeneHue.

[IpaBuino yneue-I"apau.
UYepenoBanue 30H KOaryJIsiLHH.
Koarynauus 3051eH CMECSIMH
ANEKTPOIUTOB: aJlIMTUBHOCTD,

AHTaroHu3M, CHHCPIu3M. ITentuzamnus.

CaoiictBa pactsopoB BMC.
OcoOennoctu pactBoperust BMC kak
CJeICTBUE UX CTPYKTYypbl. Dopma
MaKpoMOJIeKyJl. MexaHu3M HaOyXaHus
u pactBopenust BMC. 3aBucumocts
BEITMYMHBI HAOYXaHUS OT Pa3TUYHBIX
dbakTopoB. AHOMasbHAs BS3KOCTh
pactBopoB BMC. BsizkocTs KpoBU 1
JIPYTUX OMOJIOTHYECKUX JKUIKOCTEH.
OcMOTHYECKOE TaBJIICHHE PACTBOPOB
ouomnonuMepoB. M3oanekrpudeckas
TOYKa U METOJBI €€ ONPECIICHUS.
MembOpanHoe paBHOBecHe [[oHHaHA.
OHKOTHYECKOE JIaBJIEHUE TIIIa3Mbl U
CBIBOPOTKH KPOBHU. Y CTOWYHUBOCTH
PacTBOPOB OMOTIOJIMMEPOB.
BricanuBanue. Koaneppaius u e€ poib
B OMOJIOTHYECKUX CHCTEMaX.
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3actynHeBanue pactsopos BMC.
Cunepesuc.

Tema

buonornuecku
aKTUBHbIE
COCMHEHUS,
JeKallue B OCHOBE
(YHKIMOHUPOBAHUS
KHUBBIX CUCTEM

2/0,06

[Tonu- u reTepoPyHKINOHATHHOCTD KaK
OJIUH U3 XapaKTEPHBIX MPU3HAKOB
OPraHUYEeCKUX COCIUHEHUH,
YUYacTBYIOLIMX B Ipoleccax
KHU3HEICATEIIEHOCTH U UCTIONb3YEMBIX
B KQ4eCTBE JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH XMMHUYECKOI0 IOBEICHUS
HOJIU- U TeTepOPyHKIMOHAIBHBIX
COCMHEHUI: KUCIIOTHO-OCHOBHBIE
cBoiicTBa (aM(OIUTHI), ITUKIU3AIUSA U
xenmatooOpa3oBanue. B3anmuoe
BJIMSIHUE (YHKLMOHAIbHBIX TPYIII.
[MomudyHKIMOHATHHBIE COCTUHEHHUS.
MHoroaToMHbI€ CIUPTHI. XeJlaTHbIe
KOMIUIEKChI. C0KHBIE 23U
MHOT'0QTOMHBIX CITUPTOB C
HEOPTraHNYECKUMH KHCIIOTaMH
(HuTporauuepHH, ¢pocdatsl IIUIEPUHA,
WHO3UTA).
JumerakpunarriunedochopHas
KHCJIOTa KaK KOMIIOHEHT
IUIOMOHMPOBOYHOTO MaTepHaa).
JIByxatomHbIe (DEHOIBI: THIPOXUHOH,
pe3opIMH, MupokaTexuH. DeHobl Kak
AHTHOKCHU/IaHTHI.

[TonmmamMuHBL: STHIICHAUAMUH,
MyTPECINH, KaJJaBepHH.
JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI:
I1aBeJIeBast, MAIOHOBAs, STHTApHAaI,
riyrapoBas, pymaponas. [IpeBpaiienue
SHTAPHOU KHUCJIOTHI B hyMapoOBYIO KaK

VYK-1,
OIIK-7

3HaTh: 0COOEHHOCTH XHMHUYECKOTO
HOBE/ICHUS HOJIH- "
rerepoyHKIMOHATIBHBIX
COC/IMHEeHNUH; OCHOBHBIE
OMOJIOTUYECKUE COCTUHEHHUS.

YMeTb:  NpOM3BOAUTH  (DU3UKO-
XUMHUYECKHE U3MepeHus,
XapaKTepu3ymomye T WIA HHBIC
CBOMCTBA  pPAcTBOPOB, CMECEH H
JPYTHX OOBEKTOB;

MPECTABIIATh JTAHHBIC

IKCIICPUMEHTAIIbHBIX UCCIICIOBAHUI B
BUIe TpaMKOB U TAOJIHII;
HPOU3BO/IUTh HaOJTIO/ICHHS 3a
NPOTEKaHHEM XMMHYECKUX PEaKIuil U
JenaTh 0OOCHOBaHHBIC BHIBOIBI;
peliath THIIOBBIC KAa4YeCTBEHHBIC U
pacyeTHbIe XMMUYECKHUE 3a/IauH;
Baaners: HaBbIKaMu cOOpa M aHAIN3a
UH(OPMAIIMU; METOAUKOW TTOTyYSHHUS
NpaKkTHYECKOH  WHpOpMaIMu,  Ha
OCHOBE HUMEIOIIIXCSI
IKCIIEPUMEHTAIBHBIX JTAHHBIX.

TpaguunonHas
JIEKIIUSA
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npuMep OMOIOrMYECKON peakluu
JeTUAPUPOBAHHUS.
I'erepodyHKIIMOHATBHBIE COSTUHEHHUS.
AMUHOCIHUPTHL: aMUHOATAHOJI
(KoJITaMUH), XOJIMH, alleTUIIXOJIUH.
AmuHO(EeHOIBI: TodhamMuH,
HOpaJpeHaIuH, agpeHanut. [lonarue o
OMOJIOrNYECKOM POJIM 3TUX COEAMHEHUI
Y MX TIPOU3BOIHBIX.

['mapokcu- 1 aMUHOKHUCIOTHL. BiusHue
pa3nuyHbIX (PaKTOPOB HA MPOIIECC
00pa30BaHus LIUKIIOB (CTEPUUECKUIA,
SHTpONUIHbIN). JlakTOHBI. JlakTaMBl.
[IpencraBienue o B- 1akTaMHBIX
aHTHOMOTHKaX. OJJTHOOCHOBHbIE
(MonouHas, 3- u Y-
T'HJIPOKCUMACIISIHBIE), IBYXOCHOBHBIE
(s1010yHAas1, BUHHBIE), TPEXOCHOBHBIE
(JTMMOHHAST) TUJPOKCUKUCIIOTHI.
OKCOKHUCIIOTBI — aJbAETHI0- U
KETOHOKHCJIOTBI: TJIMOKCHIIOBAS,
nupoBuHOTpagHas (dpocdo-
€HOJINMUPYBAT), alleTOYKCyCHas,
I1aBeJIEBOYKCYCHas, O
okcornyrtapoBas. Peakuuu
NeKapOOKCUIMPOBAHHUSA B-KETOHOKUCIOT
Y OKHCIIUTEIBHOTO
JeKapOOKCUIMPOBAHUSKETOHOKHUCIIOT.
KeroeHonbHas TayTOMepusi.
I'erepodyHKIIMOHATBHBIE TPOU3BOHbIE
OEH30JIbHOTO psijia KaK JeKapCTBEHHBIE
CpeacTBa (CaTuIIoBas,
aMUHOJIOCH30HAas, CYIb()aHMIOBAS
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KHCJIOTBHI U UX TTPOU3BOHBIE).
buonornuecku BaxxHble
FeTEePOLUKINYECKUE COCTMHEHUS.
TeTpanupposibHbIE COEAMHEHUS
(mop¢uH, rem u ap.). [IpousBogHbIe
NUPUANHA, U30HUKOTUHOBOM KUCIIOTHI,
nvpasosia, UMH1a30J1a, TUPUMUINHA,
nypuHa, Thaszoja. Kero-eHosbHas U
JAKTUM-JIAKTaMHasi TAyTOMEPUs B
TUAPOKCUA30TOCOAEPKAILINX
FEeTEPOLUKINYECKUX COSTUHEHUSX.
bapburypoBas kuciora u eé
pou3BOAHBIC. [ MAPOKCUITYPUHBI
(TMTIOKCaHTHH, KCAHTUH, MOYeBast
kuciota). Gonuenas KucioTa, OMOTHH,
tramuH. [loHATHE O CTpOEHUU U
6uonoruueckoit ponu. [Ipencrasnenue
00 ankaiouaax U aHTUOMOTHKAX.

Tema

Crpoenue u
CBOMCTBA
OHOJIOTNYECKH
aKTUBHBIX
MOJINMEPOB,
JeKalluX B OCHOBE
(GYHKIIMOHUPOBAHMS
KHUBBIX CUCTEM.
[Tonumepst
MEAMIMHCKOTO
Ha3HAYCHUS

2/0,06

I[lentuner m Oenku. buomornmyecku
BAKHBIE  pEAKLMU  O-aMUHOKMCIIOT:
JIe3aMUHUPOBAHUE,
TUIPOKCUIIMPOBAHUE. Ponp
TUAPOKCUMIPOINHA B  CTaOMJIM3AIUU

CIIUpANy KoJUlareHa NEHTHHA U SMaJH.
JHexapbokcunupoBaHue o-
AMUHOKHUCIIOT — MyTh K OOpa30BaHUIO
OMOTEHHBIX AMHHOB M OMOPETYJIATOPOB.

Ilentuael. KucnoTHBIM W IIeTOYHOH
TUIPOJIN3 TENTUAOB. Y CTAaHOBIICHHE
aMHUHOKHCIIOTHOT'O COCTaBa C MOMOIIBIO
COBpPEMEHHBIX (U3UKO-XUMHYECKHUX
METOJIOB. Kanpnuii-cBsa3nIBaroniyue

VK-1,
OIIK-7

3HaTh: CTpOGHHE U  CBOMCTBa
OMOJIOTMYECKH aKTUBHBIX MOJIUMEPOB;
MOJIUMEPBI MEIUIIMHCKOTO
Ha3HA4YCHUS.

Ymers: IIPOU3BOJUTH ¢buzuKo-
XUMHYECKHE U3MEpEHMS,
XapaKTepu3ylolulue T€ WM UHbIE
CBOIICTBAa  pacTBOpOB, CcMecedl U
JIpyrux oOBbEKTOB;

NPEJCTABIATh JTAaHHbIE

AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN B
BUjie rpauKOB U TaOJIHIL;
MIPOU3BOIUTH HaOJIFOIEHUS 3a
MPOTEKAaHUEM XUMUYECKUX PEaKINil 1
JenaTh 000CHOBAHHbBIE BLIBOJIEL,

TpaguunonHas
JISKIIUS
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OelIKM AeHTHHA U 3Mand. V3Mmenenue
aMHMHOKHCIIOTHOI'O COCTaBa KoJllareHa
JIEHTUHA TPU  DBOJIOLUU  3yOHOTO
3a4aTKa B IIOCTOSTHHBIN 3y0.

VTIieBoabl. ['omononucaxapuibl:
(amMum03a, aMMIIONICKTHH, TJIMKOTEH,
JNEKCTpaH,  IeJUIojo3a).  [IeKTHHBI.
MoHOKapOOKCHIIIIEIITION03a,

MTOJIMAK PHIILICILTOJI03a - OCHOBA
IeMOCTAaTHYECKUX MIEPEBSI30YHBIX
MaTepHaIoB.

['eTepononucaxapuabl: ruatypoHOBast

KHCIIOTa, XOHJIPOUTHHCYJb(]ATHI.
l'emapun. IloHsiTHE O CMENIAHHBIX
OuormnosnmMepax (TIMKOIPOTEUHBI,
MIMKOJIMMUABL W Op.).  BrnusHue
MYKOIOJINCaXapuI0B Ha CTaOUITU3AINIO
CTPYKTYpbl ~KOJUIareHa JE€HTHUHA |
SMaJHu.

HyxnenHoBEIC KHCIIOTEHI.
Hyxneosunmono- u  momudocdars.
AM®, AlD, ATO.

Hyxneosunuukiogoc-patsr  (LIAMOD).
Ux pomp Kak  MaKpOIPTHUECKUX
COCAMHEHUH U  BHYTPUKIETOYHBIX
OMOpETyJIATOPOB.

Jimmuner. OMBIIIEMBIE  JTAIIAIEL
EcrecTBeHHBIE  JKHpBI KaK  CMECh
TPUALIWIITIIULIEPUHOB. ITonsatue 0
CTPOEHUHU BOCKOB. OCHOBHBIE
MIPUPOJHBIE BBICIINE KUPHBIE KUCIIOTHI,
BXOJISIIINE B COCTaB  JIMIHUJOB:

pematb THUIIOBBIE Ka4deCTBEHHBIC U
pacyeTHbIC XMMUYECKHUE 3a/IauH;
Buaners: HaBbIKaMu cOoOpa U aHAIH3a
UH(POPMAINN; METOJUKON IMOIYyYECHUS
npakTUYeckod  uHpOpMamuu, Ha
OCHOBE MUMEIOLINXCS
HKCIEPUMEHTAIBHBIX JaHHBIX.
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naJJbMHUTHUHOBAs, CTCapruHOBad,
OJICMHOBAasdA, JIMHOJICBAs, JIMHOJCHOBAasd,
apaxu0oHOBad. Bausaue JUIIMAOB Ha
MHHEPpAIU3aAlUI0 JCHTHHA.

[Tonumepsl. [TonsATHE O MOTUMEPHI
MEIUIIUHCKOTO (CTOMATOJIOTMYECKOTO)
HA3HAYCHHSI.

Hroro

17/0,4
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5.4. [IpakTuyeckue U CEMUHAPCKHE 3aHATHA, X HAMMEHOBaHUE, COAEPKAHNE H
00beM B yacax

O0BeM B yacax /

Ne Ne pazgena HaumeHoBaHHe NPAKTHYECKHX U
N TPYAOEMKOCTh B
n/n AUCHHUILIHHBI CeMHHAPCKHX 3aHATHH s
[IpakTHyeckue u ceMUHApCKUE 3aHATHS yU€OHBIM IUIAHOM HE NMPEeAyCMOTPEHBI.
5.5 JlaGopaTopHble 3aHATHS, X HAMMEHOBaHUE U 00bEeM B Yacax
Ne Ne paznena HaunMeHnoBanue O0beM B O0beM B
n/n AUCHHILIMHBI JIa00paTOPHBIX padoT yacax/ yacax/
TPYAOEMKOC | TPYA0EMKO
Th B 3.€. CTh B 3.€.
(0100 300
1 OcHoBbI TepMonnHaMuyeckue pacyeTsl o 2 10.055
TEPMOJANHAMUKHU. YpaBHEHUSM XUMHUECKHUX PEAKIIMM. ’
XnMuyeckas KnHeTuka. |CKOpOCTh XMMHUUYECKUX pEaKLUi.
2 | XuMH4YecKue 2 10,055
paBHOBECHSI.
3 [ Xumuueckoe paBHOBecue | XMMHYECKOE PAaBHOBECHE. 2 10,055
Y4eHue o pacTBOpax. IIpurorosnenue pacTBOpoB
TuIbel XUMHYECKUX 3a/IaHHBIX KOHLEHTpauuil. Pemenue
4 peaxkuuil. 3a/1a4 U yIPaXHEHUS 110 2 10,055
MIPOTOJINTUYECKUM PAaBHOBECHSIM.
5 Konnurarususie Kommrarusasle cBolicTBa 4 0.11
CBOMCTBA PaCTBOPOB pacTBOpOB ’
6 IIporonutnyeckue I'maponus cosent. Pacuers! pH. 2 10.055
paBHOBECHSL. ’
7 IIporonutnueckue Bydepnsie pacTBopbI > 10.055
PaBHOBECHSI. ’
] I'ereporennsie I'eTeporennslie paBHOBECHS U > 10055
PaBHOBECHSI M ITPOLIECCHI | TPOLIECCHI. ’
9 Penokc-nponeccel u OKHCINTENBHO-BOCCTAHOBUTEIbHBIE > 10.055
paBHOBECHS peakuuu ’
10 Kommiekcusie [Tonyuenue u cBoMCTBa 5 2 10,055
COEIMHEHMUSI. KOMIUIEKCHBIX COEAMHEHUH.
OCHOBBI CTPOEHHUS U OcHOBHbIE IOHATUS OPraHUYECKOMN
pPEaKMOHHON XUMHH
11 |cnocoOHOCTH 2 10,055
OpraHMYECKHUX
COEeTUHEHNN
12 | Vraesogopos! VYraeBogopos! anudpaTuyeckue u 2 10,055
apoMaTHYeCKHe
I'omo¢ysakimonansubele  |CupThl U HEeHOIBI. AJTBAETHIBL,
|3 |COSMHEHNS. KapOOHOBBIE KHCIIOTHI > 10.055
['omo¢yHKIIMOHATBHBIE ’
COEJIMHEHUSs
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14 |JInnuapl. JIunuae!. 2 10,055
15 | AMUHOKHUCIIOTHI K O€JIKH | AMHMHOKHCJIOTEI U O€JIKH. 2 10,055
16 | YrieBonsl. YrieBoasl. 2 10,055
Hroro: 34 | 0,94
5.6. IIpumepHasi TeMaTHKAa KYpPCOBBIX IPOEKTOB (Pador)
KypcoBoii mpoekt (paboTa) yueOHBIM IJIAHOM HE TIPETYCMOTPEH.
5.7. CamocTosiTesqibHasi padoTa CTY/IeHTOB
Conep:xxkanue U 00beM CaMOCTOATEIbHOI PadOThI CTY/IeHTOB
Paszpensl u Tembl Obsem B Obsem B
Ne paodoueii IlepeyeHb TOMaNIHUX 3aJaHUI U Cpoxkn Hacax / Hacax /
n/ NMporpaMMsI APYTrUX BOMPOCOB AJIs BhinoHen | TPYA0EMKOC | TPY10EMKOC
I | CAMOCTOSITEJILHOTO CaMoOCTOSITEJILHOTO N3YYEeHHUS s Tb B 3.¢. Th B 3.¢.
U3y4eHHst 020 300
1. |OcHOBBI Oco0eHHOCTH TEPMOIUHAMHUKHI 2 "Henensd 2 10,055
TEPMOANHAMUKHI OMOXMMHYECKHX MPOLIECCOB B
PAaBHOBECHBIX M CTAIIMOHAPHBIX
cocrognusix. Hamucanue pedepara
2. OcC00EHHOCTH KUHETUKHU 3 Henensd 2 10,055
(hepMEHTAaTUBHOTO KaTam3a.
Xumuyeckast CocraBneHue IiaHa-KOHCTICKTA.
KUHETHUKA Pemenue 3amau. Iloaroroska k
KOHTPOJIBHOM padoTe.
3. |YueHue o pacTBopax.|Pelienne pacueTHbIX 3a1a4. 4 nepens 2 10,055
3HaueHHE PacTBOPOB B OMOIOTUH U
ME/IMKO-CAaHUTAPHOW MPaKTHKE.
Pedepar
4. |KoyutnraTuBHEIE Du3zuko-xuMHUYECKHAE CBOMCTBA BOIKL. | S5 Henemns 2 0,055
CBOMCTBa pacTBOPOB. [Bo/a- yHUKaIbHBII PaCTBOPUTEIb.
5. |lIporonutnueckue |Poib 37€KTPOIUTOB B OpraHU3ME 6 megens | 2 | 0,055
paBHOBECUS U yenoBeka, pH Oromorniyeckux
HPOLIECCHI. xuakocteit. [loaroroBka K
KOHTPOJIBHOM padoTe.
6. |['ereporeHHbIC Peakiuu, jiexxaiye B OCHOBE 7 nenens 1 0,03
paBHOBECHS U (bopMupOBaHHS KOCTHOH U 3yOHOI
HPOLIECCHI. TKaHu. Pedepar. Pemenne pacyeTHbIX
3aj1a4 10 ONpe/ICIeHUI0
pPacTBOPUMOCTH.
7. |bydepnbie MexaHun3Mm aeiictBus 0y(hepHbIX 8 Hemens 1 0,03
PacTBOPBIL. cucreM opranusma. Pacuerst pH
OyepHBIX pacTBOPOB.
8. |Pemoxc-mporieccsl. | YrpaXHEHHS IO COCTaBJICHUIO 9 mepens 1 0,03
ypaBHenuit OBP. OcobenHocTr
ouoxummueckux OBII B opranmsme.
[ToaroToBka k JaboparopHoii paboTe.
9. |KommnekcHbie Howmenxuatypa k.c. Pemenus 3aga4 10 memenst | 1 0,03
COCIMHEHMSL. 110 PAaBHOBECHSIM B PACTBOPAX K.C.
10. |buorennsie Pabora ¢ 10omoJIHUTENBEHON 11 nenens 1 0,03
JJIEMEHTHI. JUTEPATypOH, IMOJIrOTOBKA pedepara.
11. |OcHoBsl cTpoernst 1 |OCHOBHBIE MOHITHS OpPT. XUMHH, 12 gemens | 1 0,03
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PEaKIMOHHOK
CIIOCOOHOCTH
OpTaHUICCKUX
COCIUHCHUI

M30MEpUs U HOMEHKIIATypa OpT.
coequHeHni. [TogroroBka K
mabopaTopHO# padore.

12.

Yrnesonopoasl

I'oMosoruveckue psijibl, U30Mepus,
HOMEHKJIaTypa, XUMHYECKHe
cBoiicTBa. PaGoTa Haj toMamHum
3aJlaHueM, TTOJITOTOBKA K
nmabopaTopHoit padote. [lonroroBka K
KOHTPOJILHOH paboTe.

13 Henens

0,03

13.

I'oMmodyHKIIMOHATEH

bIC COCOMHCHUA

I'oMonornyeckue psijabl, U30MEpHs,
HOMEHKJIATypa, XUMHUECKHE
cBoiicTBa. PaboTa Haj momMamHuM
3aJ]aHuEM, TTOJITOTOBKA K
naboparopHoii padote. [Toaroroeka k
KOHTPOJILHOH paboTe.

14-15
Henenst

0,03

14.

JInnmnaer

Bunbl munminoB, 0COOEHHOCTH
CTPOEHUS U CBOMCTB, 3HAUEHUE JIJIS
opranu3moB. [loaroroska k
nmabopaTopHoii padore.

16-17
Henemst

0,03

15.

AMUHOKHCIIOTEI 1
Oeku

OCOoOCHHOCTH CTPOSHUS 1 CBOMCTBA.
3HaueHue AJI )KUBBIX OPTraHU3MOB.
PaboTa Ha JOMAIIHUM 3aaHUEM,
MOITOTOBKA K JIAOOPATOpHOii paboTe.
[ToaroToBka K KOHTPOJBHOM padore.

18-19
Henemst

0,03

16.

VYrineBoasl.

Oco0eHHOCTH CTPOCHUS U CBONCTRA.
3Ha‘ICHI/Ie AJI )KUBBIX OPpTraHU3MOB.
Pabora Ha/1 TOMAITHUM 3aJJaHUCM,
MOJIFOTOBKA K JIA0OPaTOpHOit paboTe.
[ToaroToBKa K KOHTPOJIBHOM padore.

20 uenens

0,03

HTroro:
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0,58

5.8. KanennapHslii rpadpuk BoCIUTATEILHOM PA00THI N0 M CHMUILIMHE

Monayasb 1. IIpoekTHasi M NPOEKTHO-UCCIEA0BATENbCKASA AEATEAbHOCTh 00y4al0UXCs

Hara, mecto Hasanne dopma OTBeTCTBEHHBIN JlocTrxxeHus
IIPOBEICHUS MEPOIPUATHS IIPOBEICHUS o0yyaromuxcs
MEPOIPHUSITHS
Hexabpb 2021 r., | IlpeacraBnenue
pe3yIbTaTOB
@I'50Y BO HCCIIEIOBATEIBC
«METY> KIX HPOCKTOB . CdopmupoBaHHOCTH
«llymn WnpuBuayanbHas Benynuit VK-1
CTAaHOBJICHUS npenoaaBarTeiib
MEIUIMHBI U
JIEKapCTBOBE/ICH
us B Poccum»
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6. IlepeyeHb Y4YeOHO-METOAMYECKOI0 o0ecHmedYeHUs] ISl CAMOCTOSITEILHOH pPadoThI
00y4yaruuXxcs Mo JUCHUIINHE (MOIYJII0)

6.1. Meroanueckue yka3aHus (COOCTBeHHbIE Pa3padoTKH)
1. Cuuko, H.O. Xumus [DnexTpoHHbIid pecypc]: yaeoHoe nocodue / H.O. Cuuko, M.U. CranbHasi.

- Maiikor: Marapun or.,, 2017. - 300 C. —  Pexum  nocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

6.2. JIlutepatypa 111 CaMOCTOATEJILHON padoThl

1. Xomaun, A.B. O6mas xumus [DnekTpoHHbIH pecypc]: yuebnuk / A.B. XKomaus; mox pen. B.A.
[TonkoBa, A.B. Xomnuna. - M.: I'DOTAP-Menua, 2014. - 400 c. - OBC «KoHcynbranT
cTyneHTay - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970429563 .html

2. JlutBunoBa, T.H. O6mmas Xxumus: 3a1a4u ¢ MEIUKO-OMOJIOTMYECKOM HAMPABICHHOCTHIO: yU4eOHOE
nocobue st ctyaeHtoB By3oB/ T.H. JIutBunoBa. - Pocros u//1: ®enukc, 2014. - 319 c.

3. Tem3okoBa, A.B. Xumus sneMeHTOB [DIEKTPOHHBIN pecypc]: yueOHoe mocodue / Tem3okoBa
A.B., JlutBunoa T.H. - Maiikor: MITY, 2016. - 144 c¢. - Pexum pgoctymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024243

4. bonrpomerok, B. B. OOmass xumusi [DneKTpoHHBIA pecypc]: ydeOHOoe mocobme / B. B.
bontpomerok. - Munck: Bemmsiimas mkona, 2012. - 624 c. - DbC «IPRbooksy» - Pexum
nocrtyma: http://www.iprbookshop.ru/20236.html

5. Ionkos, B.A. O6uias xumus [DnekTpoHHbIH pecype]: yueoHuk / B.A. [Tonkos, C.A. Ily3akos. -
M.: TOOTAP-Menua, 2010. - 976 c. - ObC «Koncynbrant crygeHTa» - Pexum moctymna:
http://www.studentlibrary.ru/book/ISBN9785970415702.html

6. Cnecapes, B.11. XuMusi: OCHOBBI XMMHH XHBOTO: yueOHUK 1715 By30B / B.M. Cnecapes. - CIIO.:
Xumusnar, 2009. - 784 c.

23


http://lib.mkgtu.ru:8002/libdata.php?id=2100048756
http://www.studentlibrary.ru/book/ISBN9785970429563.html
http://lib.mkgtu.ru:8002/libdata.php?id=2100024243
http://www.iprbookshop.ru/20236.html
http://www.studentlibrary.ru/book/ISBN9785970415702.html

7. ®oHI OLEHOYHBIX CPEeACTB JJIfl NMPOBEIEHUS MPOMEKYTOUHON aTTeCTAMUA 00y4arouuX
Mo JUCHUNINHE (MOAYJII0)
7.1. [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHMeM ITanoB uX GOpMHUPOBAHUSA B Mpollecce OCBOEHUS

Jrtanbl GopMHPOBAHUS KOMIIETEHIIMU
( HOMEp ceMecTpa COrIacHoO yueOHOMY HaumeHoBaHue y4eOHBIX M CUMILIMH, (POPMUPYIOIIHNX
IUIaHY) KOMIIETeHIIUH B Ipolecce 0CBOeHNs 00pa3oBaTeIbHOM
NPOrpaMMbl

YK-1 - cioco6eH ocymecTBIASITh KPUTHYECKHI aHAJN3 NPOOJIeMHBIX CUTYalllil HA OCHOBE CHCTEMHOI0
1M0/1X0/12, BLIPA0ATHIBATH CTPATEIMIO 1eliCTBUH

4 Dunocodust
7,8 OTOPUHOJAPUHTOJIOTUS
11 CynebHasi MeUITHA
1 XuMUs B MEJULIMHE
1 [TomyyeHne epBUYHBIX HABBIKOB HAYYHO-HCCIIEA0BATENILCKOM
a00ThI
12 [ToaroToBKa K caye U cjiaya rocyJapCTBEHHOI0 3K3aMeHa
OIIK-7 - CnocobeH Ha3HAYATH JieYeHHEe U OCYLEeCTBJISATh KOHTPOJIb ero 3 GeKTHBHOCTH U
0e301aCHOCTH
1 Xumus
5,6 dapmakoJIorus
5,6 [TponenieBTHKA BHYTPEHHHUX O0JIe3HEH, JTyyeBasi JMarHOCTHUKA
9,10,11,12 ["'ocniuTanpHas Tepanusi, SHIOKPUHOJIOTHS
12 DTH3naTpus
9,10,11,12 [TonuknMHUYECKas Teparus
7 Ypousorus
12 OHKoJ0rHsl, IyyeBasi Tepanus
8 [TpakTHKa aKyIIEepCKO-THHEKOJIOTHYECKOTO MPOhHIIs
8 [TpakTHKa XUPYPrUUYECKOT0 Npodust
8 [TpakTHKa TepaneBTUYECKOro npodus
10 [TpakTrka oOmieBpaueOHOro npoduss (MOMOIIHUK Bpaya)
10 [TpakTHKa AMArHOCTUYECKOTO MPOHIIs
12 ITonroroBka K cjaue M cada rocyJapcTBEHHOIO 9K3aMEHa
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7.2.0nucanue nokas3arejeil 1 KpUTepueB OLEHMBAHUS KOMIIETEHIMH HA Pa3JIMYHbIX 3Tanax uX (JOpMHPOBAHUSA, ONTUCAHHE IIKAJIbI

OlLlCHUBAHNS
Ilnanupyemblie pe3yabTaThl 0CBOCHUS Kputepun oueHuBanusi pe3yJbTaTOB 00yUYeHUsI HaumeHoBanue
KOMIIeTeHIIUH OLIEHOYHOT0
HEY/J0BJIETBOPH- | YAOBJETBOPUTEIbHO XOpo1Io OTJIMYHO cpeacTBa
TeJbHO
YK-1 - cnoco0eH ocylecTBJAATh KPUTHYECKHUI aHAIN3 MPOOJIEeMHBIX CUTYallMii HA OCHOBE CHCTEMHOI0 MOIX0/12, BIPA0ATHIBATH CTPATETNI0
aefcTBHii
3HATb: MEIUKO-OMOJIIOTUYECKYIO ®parMeHTapHbIE Henonusie 3nanus | ChopMupoBaHHbIe, CdopmupoBanubie | TecTbl, pedeparsl,
TEPMUHOJIOTHIO; TIOHATHS U 3HAHUS HO coJiepKaliue CHUCTEMAaTUYECKHE HK3aMEH.
KJ1acCU(UKALINUIO TPOTPAMMHOTO OTJICTTbHBIC TIPOOECIIBI 3HAHUS
oOecIieueHus; 3HAHUA
YMeTh: UCIIOJb30BaTh HHPOPMAIIHOHHEIE, YacTtuunble Henonneie 3Hanust | YMeHUs NOJHBIE, CdopmupoBaHHbIe
Ooubarorpaduueckue pecypebl, MEIUKO- YMEHUsA JIOITY CKaOTCS YMEHUS
OMOJIOTUYECKYIO M (PapMaleBTHIECKYIO HEeOO0JIbIINE OIINOKU
TEPMHUHOJIOTUIO, HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTUU U
YIUTHIBATH OCHOBHBIE TPEOOBaHUS
MH(pOpMaIMOHHOM 0€30MMaCHOCTH B
Mpo¢eCCHOHAIIBHON e TETHFHOCTH, B
WHIUBUAYATbHON U O0IIECTBEHHOM
PKU3HH;
BJIaJleThb: HOPMAaTUBHOM, CIPABOYHOMN U YactuuHoe Hecucremarnueckoe | B cucrematnueckom YenemHoe u
Hay4YHOW JTUTEPATYPOU JIIsl peLICHUs BJIaJICHUE HAaBbIKAMHU | IPUMEHEHNE HaBBIKOB NPUMEHEHUHU CHUCTEMAaTHUUYECKOE
Mpo(eCCUOHABHBIX 33]1a4; METOJaMHU HaBBIKOB MIPUMEHEHNE HaBBIKOB
00pabOTKH TEKCTOBOU U rpaduiecKkoi JIOTTY CKAIOTCSI
nH(pOpMaIuK; METOIUKONH 00pabOTKH poOeIb

pE3yJIbTaTOB CTATUCTUYECKUX
HaOJII0ACHNH C TOMOILBIO KOMIIBIOTEPA;
METOJaMHU CTaTUCTHYECKONH 00paboTKH
HKCIIEPUMEHTAJIBHBIX PE3yIbTaTOB
XUMAYECKUX M OMOIOTUYECKUX
MCcclieI0BaHMi; 0a30BBIMH TEXHOJIOTHUSIMU
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npeoOpazoBanus HHGOPMAIINH:
TEKCTOBbIE, TAOJIMYHBIC PEIAKTOPHI,
TEXHUKOU paboThl B ceTH MIHTEepHET 11t
poecCHOHATBEHOM IeATEIIBHOCTH;
criocobaMu onpezeneHus
MH(GOPMAIIMOHHBIX TOTPEOHOCTEH
notpeduTesneil IeKapCTBEHHBIX CPEACTB,

OIIK-7 - Cnoco0eH Ha3HA4YATh JieYeHHe U OCYIIeCTBJISTh KOHT

0J1b €ro 3¢ PeKTUBHOCTH 1 (€30NIACHOCTH

3HATb: CBOMCTBA BOJIbI U BOJHBIX
[PacTBOPOB, CLIOCOOBI BBIPAXKEHUS
KOHLIEHTpALlMi BEIIECTB B pacTBOpax,
KOJIJIMTaTUBHbBIE CBOMCTBA PacCTBOPOB B
CBSI3M C UX OMOJIOTHYECKUMU (PYHKIUSIMU;
OCHOBHBIE TUIIbI XUMUYECKUX PEAKIIMNA U
[PABHOBECHI B Ipoueccax
PKU3HEIeATeIbHOCTH; MEXaHU3MBbI
neiicTBUs Oy(pepHBIX CHCTEM OpraHU3Ma,
WX B3aUMOCBSI3b U POJIb B dKUBOM
OpraHu3Me; pojib KOJUIOMIHBIX
MMOBEPXHOCTHO-AKTUBHBIX BEILIECTB B
PKMBOM OpraHu3Mme; (pU3NKo-XUMUYeCKHe
METO/]Ibl aHAJIM3a B MEJIULIUHE;

®parmeHTapHbIe
3HAHUS

Hemnonurle 3HaHus

CdopmupoBaHHbIE,
HO COJIep KaIue
OTJENbHBIC TIPOOEITBI
3HAHUS

CdopmupoBaHHbIE
CHUCTEMaTHUYECKHUE
SHAHUS

YMeTb: IPOTHO3UPOBATH BO3MOKHOCTb
VCTIOJIb30BaHUS (PU3UUECKOTO U
XUMHUYECKOTr0 000py10BaHUS AJIst
pereHust MpoecCHOHAIBHBIX 3a/1a4 Ha
OCHOBaHUU MPOBEAEHHBIX PAaCUETOB
(bU3NKO-XMMHUYECKUX MPOLIECCOB,
MPUMEHSIS] COBPEMEHHBIE METObI
HAy4YHOTr'O MO3HAHHS;

YacTruuHbIe YMCHUA

Hemnonneie YMCHUA

YMeHus MOJIHEIE,
JIOIyCKaIOTCs
HEOOJIbIIINE OIIHOKH

CdopmupoBaHHbIe
YMEHHUSI

BJIAA€CTh: CI)I/ISI/IKO-XI/IMI/I‘-IeCKI/IMI/I
METOJIaMU MCCIIEAOBAHUS JUISI BBISIBIICHUS
CYIIHOCTH TTPOOJIeM, BO3HUKAIOIINX B

YacTuuHoe BiaJicHUE
HaBBIKaAMH

Hecucremarnueckoe
MIPUMEHEHNE HABBIKOB

B cucrematuueckoM
NPpUMCHCHUU
HaBBIKOB

VYcnemHoe n
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HAaBBIKOB

TECTHI, pedeparsl,
9K3aMeH.
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X0J1€ MPO(ECCUOHATBHOMN AEITETbHOCTH;

JIOITy CKAFOTCS
poOeJb
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7.3. TunoBble KOHTPOJIbHbIE 32JaHUS U MHbIE MATEPHUAJIbI, HE00OX0AUMbIe /1JI51 OLleHKH 3HAHUI, yMEHU i, HABBIKOB M ONbITA JeATEJIbHOCTH,

XapaKTepU3yIOILIHX 3Tanbl JOPMHPOBAHNS KOMIIETEHIIUI B Mpolecce 0CBOeHHs 00pa30BaTeIbHbIX IPOrPaAMMBbI

HpHMepHLIfI nmepevYeHb OCHOYHBLIX CPEACTB, UX KPaTKasfl XapaKTCPUCTUKA U IIIKaJIa ONCHUBAHUA

B tecroBERIX 3aaHUAX UCIIOJIB3YIOTCA Y€ThIPC THUIIA BOIIPOCOB:

3aKkpeITas popma - HanboIee pacpocTpaHeHHas popMa U mpeasaraet
HECKOJIbKO aJIbTEPHATUBHBIX OTBETOB HA MOCTABJICHHBIN BOIIPOC.
Hamnpumep, oOydaromemycs 3agaeTcsi BOIpoc, TpeOyomui
IBTEPHATHBHOTO OTBETA «J1a» WIIH «HET», «SABISETCS» HIN «HE
SBIISICTCS», KOTHOCUTCSD WM «HE OTHOCUTCS» H T.II. TecToBoe 3aaHue,
CoJIeprKaIee BOMpocC B 3aKPhITON (opMe, BKITIOYACT B CeOsI OMH HITU
HECKOJIBKO MPABIJILHBIX OTBETOB M MHOT/Ia Ha3bIBAETCS BEIOOPOUHBIM
3aianreM. 3akpbiTas (opMa BOIIPOCOB HCTIONB3YETCs TAKKE B TECTaX-
3ajauax ¢ BBIOOPOYHBIMH OTBETaMH. B TECTOBOM 3a7jaHUU B 3TOM CITydae
c(hopMyJIMPOBAHbI YCIOBHE 3a/1a4H U BCe HEOOXOMMbIE UCXOAHbBIE
TIaHHBIE, a B OTBETaX MPECTABICHBI HECKOJIBKO BAPUAHTOB Pe3yibTaTa
peleHusl B YMCI0BOM WM OYKBEeHHOM BHe. OOydarouuiics q0mKeH
peLuTh 3a/1a4y U MoKa3aTh, KaKOH U3 MPECTaBICHHBIX OTBETOB OH
MOy YHIT;

OTKpBITast popma - BOIPOC B OTKPHITOH popme npescTaBiser coboi
yTBEPKIEHHE, KOTOPOE HEOOXOIMMO TOTOIHUTD. JlaHHas popma MOXKeT
OBITh IIPEJCTaBJIEHA B TECTOBOM 33/IaHUU, HAIIpUMEP, B BUJIE CIIOBECHOTO
TekcTa, GopMyIibl (ypaBHEHHUS ), TpaduKa, B KOTOPBIX MPOIMYLIEHbBI
CYILLECTBEHHbIE COCTABJISIOLINE - YACTU CJIOBA WU OYKBBI, yCIOBHbBIE

HaumenoBanue IIpencrasienue IIxana
OLICHOYHOI'0 CPEACTBA KparTkasi xapakTepucTHKA OLIEHOYHOI0 CPEACTBA OLICHOYHOI'0 OLICHUBAHHUSA
cpencrsa B GoHae
Texkymuii KOHTPOJIb YCIIeBA€MOCTH
Tect CucremMa cTaHIapTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIOIAsl ABTOMATU3HUPOBATh @OHJI TECTOBBIX YetripéxOanpHas
IpoIelypy U3MEPEHUS YPOBHS 3HAHUN M YMEHHUH 00YyYaromerocs. 3a1aHUI nIKasua
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0003HaYCHHUsI, TUHUU WK H300paKEHUS FIIEMEHTOB CXEMBI U rpaduKa.
OOyyaromuiics JOKEH 0 MaMsITH BCTABUTh COOTBETCTBYIOIINE
AJIEMEHTHI B YKa3aHHbIE MeCTa («IIPOITYCKN»);

® YCTAaHOBJICHHE COOTBETCTBHS - B IAaHHOM CIIy4ae 00y4aromemMycs
MpejiaraoT JBa CIHCKa, MEXAY JIEMEHTAaMU KOTOPBIX CIEAYEeT
YCTaHOBUTH COOTBETCTBUE;

® YCTaHOBJICHHE MOCJIEIOBATEILHOCTH - MPEIoIaraeT He00X0AUMOCTh
YCTaHOBUTH MPABUIIbHYIO MTOCIEA0BATEIBLHOCTH MPEIaraeMoro CrucKka
cJIoB Wi (pas.

Pedepar

[TponykT caMocTOsATENbHON PabOTHl 00YUaIOIIETroCs, MPEACTABISIOMUN CO00
KpaTKO€E U3JI0KEHHUE COJIEPKaHUs U Pe3yIbTaTOB UHANBUAYAIBHON yueOHO-
HCCJIEIOBATENBCKOM 1eATeIbHOCTH. ABTOP PACKPBIBAET CYTh UCCIIEyEeMOU
po0OJIeMBbl, IPUBOJIUT Pa3IUYHbIC TOYKU 3PEHHUSI, & TAKKE COOCTBEHHBIE B3IJISAIbI
Ha e€.

Pedepar momkeH ObITh CTPYKTYPHUPOBaH (110 TIaBaM, pa3zeiiaM, naparpadam) u
BKIIIOYATh pa3Jiesibl: BBEJICHUE, OCHOBHYIO YacTh, 3aKJIFOUCHUE, CITHCOK
UCTIOJIb30BaHHOMN JIUTEPATYyphl. B 3aBCHMOCTH OT TeMaTHKH pedepaTta K Hemy
MOTYT OBITH 0(OPMIICHBI PUTIOKEHUS, COACPKAIINE JOKYMEHTBI, HILTIOCTPALIUH,
TaOJIUIIBI, CXEMBI U T.1.

Temsbl pedepaToB

JIByx06anbHas
IIKaja

DK3aMeH

DK3aMeH N0 AMCUUIUINHE (MOIYJIII0) CITYKUT JJISl OLEHKH paboThl 00ydarounerocs
B T€YEHHE CEMeCTpa (CEMECTPOB) U MPU3BaH BBIIBUTH YPOBEHB, IPOUYHOCTD U
CHUCTEMAaTUYHOCTh MOJYUYEHHBIX UM TEOPETUUYECKUX U IPAKTUUECKUX 3HAHU,
MPUOOPETEHNUSI HABBIKOB CAMOCTOSITENbHON PabOThI, pa3BUTHSI TBOPUECKOTO
MBIIIJIEHHS], YMEHHE CUHTE3UPOBATh MOJIyYE€HHbIE 3HAHUSI U IPUMEHSTD UX B
pelieHny npodeccuoHaNbHBIX 3ajay.

BOHpOCLI K OK3aMCHY

YetripéxOanpHas
IIKaja
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Pexomenayemblie TeMbl peepaToB

JKuBoi OpraHu3M — OTKpbITasi TEPMOJUHAMUYECKAsI CUCTEMA.

[TprMeHeHne 3aKOHOB TEPMOJMHAMUKH K OMOJIOTHYECKUM CHCTEMAM.

bronoruueckas poiab pacTBOPOB.

[IpuMeHeHnEe PacTBOPOB B MEAUIIMHE.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUM B JKUBBIX OpraHU3Max.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, JIEKAIUE B OCHOBE TOKCUYECKOTO IEHCTBUS
HEOPraHUYECKHUX BEILECTB.

M cronb30BaHuE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIil B MEAUKO-ONOIOTHIECKUX
UCCIICJOBAHMSIX.

Kunernka pepMEeHTaTHBHBIX PEAKLIUN.

DepMeHThI — KaTaau3aTopbl OMOXUMHUYECKUX PEAKLIUH.

. DOTOXUMHYECKUE p€aKiuu U UX pPOJIb B ) KU3HCACATCIbHOCTU OpraHnu3mMa u Oprxcanmeﬁ

Cpebl.

. buonoruueckas POJIb KOJUIMTaTUBHBIX CBOMCTB pacTBOPOB.
. I/I?,OTOHI/I‘-IGCKI/Ie, TUIICPTOHUYCCKUEC, TUIIOTOHUYCCKHUEC PACTBOPLI, UX IPUMCHCHHUC B

MEUIIMHE.
Uccnenoanue pH 0MONIOrHuecKuX )KUIKOCTEHN B LIETSAX JUATHOCTUKY, JIEUEHUS U
MPOPUIAKTUKH PA3IMYHBIX 3a00JI€BaHUH.

Bydepnblie crucTeMbl KpOBHU U CIIIOHBI. KHCIIOTHO-OCHOBHOE COCTOSIHUE OpraHU3Ma.
KucioTHo-111e7104HOE paBHOBECUE KPOBU U CIIFOHBI, IPUYUHBI €M0 HAPYIICHHUS.
XUMUYECKUH COCTaB 3Mal, 3yOHOI TKaHH, CIIOHBIL.

XUMUYECKUE peaKkilni, JIekKallue B OCHOBE 00pa30BaHUs KOCTHOM U 3yOHOI TKaHU.
®dTOp, ero CBOICTBa, BaKHel e coenuaeHus. Kapuec n (iyopos — sHIeMUYecKue
3a00J1€BaHuUs, CBSI3aHHBIE C HEJIOCTATKOM U M30BITKOM (pTOpa B BOJIC U B IHIIIE.
buonoruueckas poab ruaponusa.

['ereporeHHble paBHOBECHUS U UX POJIb JUIsl )KUBOTO OpraHu3Ma.

DJeKTpruyecKasi IpOBOJUMOCTb KMJIKOCTh U TKAHEH OpraHu3Ma.
DIIEKTPOXUMHUYECKHE MTPOLIECCHI B MTOJIOCTU PTa MPU MPOTE3UPOBAHUHU.

AncopOuusi, IpUMEeHEeHHEe COPOIIMOHHBIX MPOIIECCOB B MEAHIIMHE.
OU3NKO-XUMHUYECKHUE OCHOBBI TEMOCOPOITHH.

Anres3us v Koresus, OMoIoruueckas poib.

Ponb anresun u kore3uu s XapaKTEPUCTUKHU CTOMATOJIO-THUECKUX MAaTEPHAJIOB.
[Tpumenenue xpomarorpapuyecKkux METOI0B aHaAJIN3a B MEUIIMHE.
XpomaTorpaduyeckre METOIbI aHANIN3a, UX TPUMEHEHNE B MEIUKO-CAHUTAPHOM MIPAKTUKE
JUUISL KOHTPOJISL OKPYKAKOIIEH CPEAbL.

Ponb KOIOMIHBIX CUCTEM B dKUBOM OpraHU3ME.

CBoiicTBa U MpUMEHEHUE B MEAUIIMHE KOJUIOMIHBIX pacTBopoB [TAB.

3HaveHMe MPOLECCOB KOATYJISLUU JUIsl )KU3HEACATEIbHOCTH OPraHU3Ma.
®U3HOTOTMYECKOE 3HAUEHNUE KOJIJIOUTHOM 3aIlUTHI.

Adp030JI1 POMBIIIITIEHHOTO TIPOUCXOK/ICHUS — IPUYUHA BO3SHUKHOBEHHS HEKOTOPBIX
3a00JIeBaHUH JIETKUX (CHIMKO3, aHTPaKO03, allfOMUHO3). CMoOT.

DnekTpoocMoc U dnekTpodopes. X mpumeHeHrne B MeIuIInHe U (papMariuu.
buonornueckas poss u npumenenne BMC.
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Bs3KkocTh KpOBU M JpyTruX OMOIOIHYECKHUX KUIKOCTEH.

[Tonumepsl B MEAUIIHE.

ITonumepsl B CTOMATOJIOTHH.

buonoruueckoe 3HaueHue MpoLeccOB HAOyXaHUs U 3aCTyIHEBAHUS.
Kucnorao-ocHoBHsle cBoMcTBa O0enkos, UOC, UDT.

YcroitunBocTh pacTBOpoB 6Honoaumepos. Hapyienue ycToHuMBOCTH: BhICATIMBAHHUE,
JieHaTypauus, KoauepBarus.

XpoMOIIpOTEeH 1bl, XUMUYECKUIN COCTAB, IPEJCTABUTENIN, OMOJIOrHYECKas pOJIb.
AnbOyMHHBI U TTI00YJIMHBI, COJEpIKAIIMECs B TKaHSIX OpraHu3Ma.

VYyacTue BA3KHUX ITOJIMCAXAPUAOB B 3alIUTE OPraHU3Ma OT ATOT€HHBIX BO31CHCTBUM.
IIpuHIUIIBI ONIpeeneHs KaTOPUHHOCTH ITULIH.

KommiekcHble coelnHeHHs B OMOIOTUN M MEAHUILIMHE.

KoopauHanyoHHbIE COETMHEHHUS] U JKUBBIE CUCTEMBI.

JK3aMeH MOXET NPOBOAMUTHCS B opMEe YCTHOTO Ompoca Mo Owmieram (Bompocam) WM 0e3
OWJIETOB, C TIPEABAPUTEIHHON IMOATOTOBKON WM 0€3 MOATOTOBKH, IO YCMOTPEHHUIO TPEINOIaBaTeIs.
DK3aMeHaTOp BIPaBE 3a/laBaTh BOMPOCHI CBEPX OWIIeTa, a TaKkKe, IOMUMO TEOPETHUECKUX BOIPOCOB,
JIaBaTh 3aJ]a4M 110 IPOrpaMMe JTAaHHOTO Kypca.

DOK3aMeHAIlMOHHbIe ~ OujeThl  (BONPOCHI)  YTBEPXKIAIOTCS ~ Ha 3acelaHud  Kadempsl
U TIOANMCHIBAIOTCS 3aBEAYIONMM Kadeapoii. B 6unere gommKkHO coaepxkarbest He 0oJiee TpexX BOIMPOCOB.
KoMIuieKT 3k3aMeHaIMOHHBIX OWJIETOB MO TUCIMIUTHHE JOJDKSH coqiepxkarh 25-30 Ouiieros.

DK3aMEHAaTOpP MOXET NPOCTAaBUTHh 3a4eT 0e3 ompoca WiIH coOeceloBaHHs TEM CTyIEHTaM,
KOTOPbIC aKTUBHO Y4aCTBOBAJIHM B CEMHUHAPCKUX 3aHSATHSIX.

Bonpoch! k 3k3aMeHy 10 AUCHUILIMHE «XUMHS /151 IPOBeEIeHUsI IPOMEKYTOUHOI
aTTeCcTALlMH

Xumusa u menuuuHa. [IpenMer, 3agauu U MeTOJbl XUMHUH. XUMUYECKHE IHUCLUUIUIMHBI B
cUCTeMe MEJUIIMHCKOT0 00pa3oBaHusl.

[Tporonutuyeckue peakuu. OCHOBHbBIE IMOJIOKEHHUSI MPOTOJUTHUYECKONW TEOPUU KHUCIOT U
OCHOBAaHUMN: MOJEKYJSIpDHbIE M HOHHBIE KHCIOTBI W  OCHOBAaHMsS, COIpPSDKCHHAS
MPOTOJIUTHYECKAs 11apa, aM(OIUTHI.

ONEKTPOJIUTHYECKAs JIUCCOLMALMs W HOHHOE IPOM3BEINEHHE BOAbL. BomopoiaHelii wu
ruapokcuibHbIN nokazarenu (pH u pOH). CiocoOs1 onpenenenust pH pacTBopos.

Bona kak pactBopuTens M €€ poib B JKM3HEACATEIbHOCTH opraHusma. OcoOeHHOCTH
CTPOEHHsI MOJIEKYJ BOJbl. [IOHATHE OCTPYKTypHpPOBAaHHOM M JECTPYKTYPUPOBAHHOW BOJE,
cBOOO/IHAsI U CBSI3aHHAsl BOAA.

PactBopel.  Knaccuduxanuss pactBopoB. TepMonnHamMuka mpolecca PacTBOPEHHS.
3aBUCUMOCTh  PAacTBOPUMOCTH  OT  pPa3nUuHbIX  (pakTopoB. CrocoObl  BbIpaKEHUS
KOHIIEHTpAaLlUU PacTBOPOB.

Konnuratusnele cBoiicTBa pacTBopoB. uddysus, ocmoc, naBieHHE HACHIIIEHHOTO mapa
PacTBOPUTEIISA HAJl PACTBOPOM, TEMIIEPATypa KPUCTAJUIN3ALMN U KUIIEHHUS paCTBOPOB.
JlaBneHue HaChIIEHHOr O Iapa Haj pactBopoM. [lepBblil 3akoH Payiis.

TeMmneparypa KUNeHUs: U 3aMep3aHus pacTBOpoB. Bropoit 3akon Payins. Kpuockonuyeckas u
70yJIMOCKONYECKasi KOHCTAHThI paCTBOPUTEIIS.

Teopus anexkTponutudyeckoi nucconuanus. [lonsaTue o0 3AEKTPOIUTAX U HEINEKTPOJIUTAX.
PaBHOBecuss B pactBopax cialbix siekTposuToB. Crenenp maucconuanuu. KoncTtanTta
Juccouranuu. B3anMOCBSi3b KOHCTaHTBl M CTENEHU JUCCOLMALMU. 3aKOH pPa3BeACHMS
OctBanbia.
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Oco0EHHOCTH PacTBOPOB CHUJIBLHBIX AJIEKTPOJUTOB. MoHHAs cuia pactBopa. AKTUBHOCTh U
KOX((UIIMEHT aKTHUBHOCTH UOHOB.

Oco0eHHOCTH BOAHO-3JIEKTPOJIUTHOTO OaiaHca B OpraHusMe.

Baxneimue KUCIOTHO-OCHOBHBIE peakuuu. I'muaposnm3 coned. ['maponus 1o KaTuoHy,
TUAPOIN3 MO aHUOHY, TUAPOIU3 MO0 AHUOHY U KaTHOHY. CTerneHb M KOHCTAHTa TUIPOJIn3a.
Peakuuu HelTpanusanuu.

OO01masi, akTUBHAs U OTEHIIMAIbHAS KUCIOTHOCTH pacTBOpOB. [IpoTonuruueckuii romeocras.
Bydepusie pactBopsl, ux cpoictBa. Pacuer pH OydepHbix cucrem. Bydepusie cuctemsl
OpraHu3ma, MX B3auMojencTBue. AIu03 U aJIKajio3.

OcHOBHbBIE MOHATUS TEPMOJUMHAMMKHU: CHUCTEMA, IPOLECC, IapaMeTpbl CUCTEMBI, TEIIOTa,
paboTa, sHeprusi, mapaMeTpbl U PYHKIIUU COCTOSHUS, BHYTPEHHSISI SHEPTUs CUCTEMBI.
[lepBbiii 3akoH TepMmoauHaMHUKH. lloHsATHE 00 SHTAMBPNUH. DK30- M SHIOTEPMUYECKHE
peakiuu. CTaHgapTHbIE HHTANBIUU OOpa3OBaHUS M CrOpPaHUS BEHIECTBA. OJHTAJIBIUA
peaxuuu. 3akoH I'.M.I'ecca. CnencrBus us 3akoHa ['ecca. [lonsTie o kanopuitHocTH.
[lonsiTHE O CaMOMPOM3BOJIBHBIX IpoLEccax. DHTponus. BTopol 3aKOH TEpPMOJIMHAMMKHU.
Oneprus ['n66ca.

[IpyHIMI ~ SHEPreTUYEeCKOro CONpsDKeHHs Oumoxumuyeckux peakuuid. OcoOeHHOCTH
TEPMOJMHAMUKN OMOXUMHYECKHX MIPOLIECCOB B PABHOBECHBIX U CTAI[MOHAPHBIX COCTOSTHUSX.
[Tpunumn Ipuroxwuna. [Tositue o romeocTase.

OcHOBHbIE TOHATUS KUHETUKU: FOMO- U TE€TEPOreHHbIE PEAKLHMH, CKOPOCTb XUMHUYECKOU
peakiuu, TpPOCThle WM DJJIEMEHTapHbIE M  CIOXKHbIE peakuuu (mapajuieNbHbIe,
1oCJIeI0BaTENbHbIE, CONPSKEHHBIE, LIENHBIE), KaTallu3, KaTaau3aTop.

CKOpOCTh XMMHMYECKOM pPEaKLMM, UCTUHHAs U CPENHSSl CKOPOCTh XUMHUYECKON pPEaKLMH.
@aKTOpBbl, BIHSIOMIKE HA CKOPOCTh XUMMUYECKON peakuru. MONeKyIIpHOCTh 3JIEMEHTAPHOTO
akta peakunu. Kunernueckue ypaBHenus. [lonsitue o mopsigke peakliyu 1o pearcHry.
BinsHue KOHLEHTpauuu pEareHTOB Ha CKOPOCTh XUMHUYecKoM peakuuu. Koncranta
CKOPOCTH XUMUYECKON PEaKUu. 3aKOH IEHCTBYIOIIMNX Macc.

BnusHue Temmeparypel Ha CKOpOCTh XMMHUYeckoil peakmuu. IIpaBuno Bant-I'odda.
TemnepaTypHbIil KO3()PHUIHMEHT CKOPOCTU PEAKIIUU U €r0 OCOOCHHOCTH i1 OMOXUMHUYECKUX
IIPOLIECCOB.

[TonsiTe O TeOpUM AaKTUBHBIX COyIApE€HUH. DHEPrUs aKTHUBALUH. YpaBHEHHE AppeHHyca.
Pons crepuueckoro ¢akropa. [lonaTre o TeOpun NEPEXOTHOTO COCTOSHUS.

Karanu3. ['oMOreHHBIM, T€TepOreHHbIN, MOJOKUTENbHbIN, OTPHUIIATENIbHBIN, ayTOKaTaIu3.
[Tpumeprl.  MexaHuzM  KaTanuTudeckoro  jaeWctBua.  CBoilcTBa  KaTanau3aTOPOB.
Kartanutnueckast akTHBHOCTb, CIIELU(UIHOCTD, KATATUTUYECKHE S1/Ibl, TIPOMOTOPBI.
Oco0eHHOCTH KaTalUTUYECKOW aKTUBHOCTH (epMeHTOB. YpaBHeHHe Muxasnuca-MeHTeH U
€ro aHajus.

Xumuueckoe  paBHoBecue. OOpaTuMble U HeoOpaTUMbIE  TMPOIECCHL. Y CIOBHS
HEOOpaTUMOCTH ~ XMMHYECKMX mpoueccoB. OCOOEHHOCTH COCTOSIHUS ~ XHMHYECKOTO
paBHOBecHs. KoOHCTaHTa XMMHYECKOrO pPaBHOBECHsA. YCJIOBHUS CMEIICHHMS XHWMHUYECKOTO
paBHoBecust (nmpunuun Jle-lllatenbe): BiIMsSHME KOHUEHTpPAlUM pPEAreHTOB, BIMSIHUE
TEMIIEpaTyphl, BIUSHUE JaBICHUS.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiUi. OCHOBHBIE IOHATHUSA: CTEIEHb OKHCIICHHS,
OKHCJIEHUE, BOCCTAHOBJIEHUE, OKHCIUTENb, BOCCTAHOBHUTENb. THIIBI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKLUH, IPUMEPBI.

Penokc-cucreMbl, SKBHBAJIEHT OKHUCIWTENS M BOCCTAaHOBUTENA. COINpsIKEHHBIE Maphbl
OKHCIIUTENb-BOCCTAHOBUTEID. Petokce- noteHnuan. Y pasuenue Hepucra—Ilerepca.
@akTOppl, BIMAKIIAE HA MPOTEKAHWE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB
(TemnepaTypa, KOHLEHTpAIMs, KaTalu3aTop, KUCIOTHOCTb Cpeibl). THUIbl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKumii: MEXMOJIEKYJISIPHBIE, BHYTPUMOJIEKYJISIPHBIE,
JUCTIPOTIOPIIMOHUPOBAHUS (TIPUMEPHI).

Hampasnenue penokc-mporneccoB. CranaaptHas DJIC. CranmapTHOe W3MEHEHUE YHEPTUU
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I'n66ca.

OcobeHHOCTH ~ OMOXMMHYECKHX  OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX  HPOIECCOB B
OpraHu3Max: CTYIIEHYaTOCTb  IPOTEKAaHWs,  DK33PTOHUYHOCTD. Knaccugukanus
onoxummuueckux OBII: BHyTpuUMOIEKYJISIpHBIE, MEXMOJEKYJSPHbIE (JETUIPOreHa3HOTO,
OKCHI'€HAa3HOI'O U CBOOOJHOPAJMKAIBHOIO OKHCIEHHUsS — BOCCTaHOBIEHMs). Vcnonb3oBaHue
OKHUCJIUTEJIEN U BOCCTAHOBUTENEH B MEJUKO-CAHUTAPHOM IPAKTHKE.

KommnekcHsle coenuHeHus. OCHOBHbIE IOHATUS: KOMIUIEKCOOOpa3oBaTelb, JIMIaHI,
KOOPJAMHAIIMOHHOE YHUCIIO, JCHTAHTHOCTh JIMTaHJa, BHYTPEHHssI W BHemHssA cdepa
KOOPJIMHAIIMOHHOI'O COeIMHEeHMs], XenaThl, Kinaccuukaus KOMIIEKCHBIX COEAMHEHUH.
XuUMHUYECKasi CBA3b B KOMILJICKCHBIX COCAMHEHUSX M OCOOCHHOCTH HX MPOCTPAHCTBEHHOIO
cTpoeHus. JKecTkue U MArkre KOMIUIEKCO0Opa30BaTeNIy U JIMTaH/Ibl.

XUMHYECKUE CBOMCTBA KOMIUIEKCHBIX COeIMHEHUH. [nuccounanus B pactBopax. PaBHoBecus
nucconnanuu. KoHcTaHTa HECTOMKOCTH, KOHCTaHTa yCTOMYMBOCTH KOMIUIEKCHBIX HOHOB.
OO0pa3oBaHue U pa3pyiieHrne KOMIUIEKCHBIX coennHeHuil. Menuko-ouonornyeckas poib KC.
I'ereporennslie npoueccsl U paBHOBECHS B pacTBopax. KoHcTanTa pacTBOpUMOCTH. Y CIOBHSA
CMEILIEHUs TETEPOreHHOr0 paBHOBECHSI. Y ClI0BHE 00pa30BaHMs U paCTBOPEHUS OCAIKA.
Hpobnoe ocaxaenne. Konkypenuus 3a o0muii katuoH 1 o6muid anuoH. CoseBoii 3¢ dexrT.
SIBneHue BbICANMBaHUS. | eTepOreHHbIE paBHOBECHS B JKUBBIX opraHuzmax. OcoOeHHOCTH
oOpa3oBaHus KOcTHON TKaHU. OCOOEHHOCTH Ipoliecca KaMHE0Opa30BaHMsL.

[Ipenmer opraHnyeckoil XuMHUH, €€ CBs3b € Ouojoruedl u MeauuuHoW. OCHOBHBIE
HOJIOKEHU Teopur Xumuueckoro crpoeHuss A.M.bytiepoa. CnocoObl MOCTpOEHHS
Ha3BaHUW (HOMEHKJIATypa) OpPraHMYECKUX COEIMHEHUM: TpHUBHAJIbHBIE, PALMOHAJIbHBIE,
CUCTEMATUUYECKNE HA3BAHHUS.

['omonorus u romonornueckue psnel. [lomsarne o0 wu3zomepun. Buabl u3omepun.
CrpykTypHas u3oMepHst (M30Mepusi YIJIEpOJHOIO CKeJleTa M HM30MEpHUs, BbI3BaHHAs
nosiockeHneM 3amectutens). Kondopmauuu (mpoexkunu HbromeHna), KoHuryparuu.
[TonsiTHE 00 SHAHTHOMEPAX U AUACTEPEOU30MEPAX.

VYraepon, OSNEKTpOHHAS KOHGUTypalus; THOpHIM3alUs Yriiepoa B OpPraHMYECKHX
coeMHEHUAX. THUIbl XUMUYECKUX CBSI3€H B OPraHUYECKUX COEAMHEHHAX. DJIEKTPOHHBIC
3¢ deKThl (MHIYKTUBHBIA U ME30MEpHBIN 3 (HEKTHI).

[IpencraBieHne 0 MeXaHU3Me OPTaHUYECKUX peakiuid. DneKTpoduibHble, HyKIeopUIbHbIE
U PaJMKaJIbHbIE PEAreHThl. ['eTepOIUTUYECKHA W TOMOJIMTHYECKUN Pa3pbiB CBsA3eil. TuIbI
IPOMEKYTOUHBIX YaCTULL: KapOOKaTHOHBI, KAPOAHUOHBI, PATUKAIIbI; UX CTPOCHHE.

Kucnorsr u ocnoBanus (bpencren, Jlbtouc). ComnpspkeHHblE KHUCIOTBI UM OCHOBAHMSL.
KHcnoTHO-0CHOBHBIE PABHOBECHS.

VYraesonoponasl. Knaccudukanus. 'omonorudeckue psasl. Buast nsomepun. Homenkiarypa,
I'mbpunnoe cocrosHue aroma yraepona. Ilpupoga C-C u C-H cBszell. Xumuueckue
CBOICTBa aJIKaHOB, AJIKEHOB, AJIKUHOB, ITUKJI0ATKaHOB.

Apomaruueckue yraeBogopoasl.Ctpoenne Oenszona. Popmyna Kekyne. Konnenuus
apomarnyHocTH. [IpaBuio Xrokkens. KoHIeHCHpOBaHHBIE apOMATHYECKHUE YIJIEBOJIOPOIBI
(HadTanuH, peHaHTpeH, aHTpalleH, a3yJieH). XUMUYeCKHUe CBOMCTBa OeH301a.

[IpenenbHble OAHOATOMHBIE CHUPTHI (AIKAHOJBI). AccolManus, BOJOPOJAHAs CBS3b,
KHCIOTHOCTb M OCHOBHOCTb  CIUPTOB. (DU3HUYECKHME CBOWCTBA U  XMMHMUYECKHE
cBoiicTBa.MHOTOaTOMHbBIE ~ CHOUPTHIL.  ODTWUJICHTJIMKONb,  OyTaHauon-2,3,  IJIMIEpHUH.
XHUMHUYECKUE CBOMCTBA.

®enonbl. B3anMmHoe BiaMsSHUE THAPOKCUIBHON TpyNnbl U O€H30JIbHOTO Koiiblia. KuciaoTHbie
cBoiicTBa (heHoNa, CpaBHEHHE CO CNUpPTaMu. Peakuuu 31eKTpoUIBHOTO 3aMelleHusl B
OeH30JIbHOM sijipe (eHoa (raJJoreHupoBaHne, HUTPOBAHHUE).

[Tpocteie >¢upsl. Homenknarypa u wuzomepus. CrnocoObl mNoidy4yeHHA. XUMHUECKUE
cBoicTBa. JIMATHIIOBEIN 3QUD, OKUCH ITHIICHA, JUOKCaH,

Anpnerugsl u keroHel. Homenknatypa. CtpoeHue kapOoHWIbHOW rpynmbl. CrocoOsl
MOJTy4eHUs1 okcocoeMHeHn . OKUCIIEHNE U BOCCTAHOBJIEHUE aJIbJIETHJI0B U KETOHOB.
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KapOGoHOBBIE KHCIOTHI U MIX TPOU3BOAHBIC. MOHOKapOOHOBBIC KHUCIOTHI. | OMOJIOTHYECKUI
psan. Uzomepus m HomeHkiarypa. CrTpoeHHe KapOOKCHMIIBHOM Tpynmnbl. Accoluanus u
JUCCOLMalusl KapOOHOBBIX KHUCJIOT. XHMHYECKHE CBOMCTBa KapOOHOBBIX  KHCIIOT.
MypaBbHiHasA, YKCyCHasi, HaJbMUTHHOBAs, CTE€apUHOBas KUCIOTH. OcoOble CBOICTBa
MYpPaBbUHOMN KHUCIIOTBHI.

Henpenensusie kuciorel. CBoiictBa. Lluc- u Tpanc-uzomepus. @ymapoBasi U MajJeHMHOBAs
KUCTOThl. Pa3nuuusg 1o ¢u3MyeckuM U XUMHUYECKUM CBOWCTBaM. AKpuWioBas U
MeTakpuiioBas KuciaoTel. CBoiicTBa. OsenHOBas U JIMHOJIEBAsA KUCIIOTHI.

JukapOoHOBbBIE KHCJIOTBI. [[{aBeneBas, MaJOHOBast KHCJIOTHI.
JlexkapOOKCHITMPOBAHNEMATIOHOBON  KHCJIOTBL. ApoMaTtudeckue KapOOHOBBIE KHCIIOTHI
bensoitnas kucnora. CanuuuninoBas kucinota. Okcokucnotsl. [InpoBuHOrpagHas KuciorTa, ee
cBoiictBa. OKCHKHCIOTHL. CrocoObl TOJMYYEHHUS: BOCCTAHOBIICHHE KETOKHCIIOT WM
okucieHue riukosiei. Jlerunparanus %, a - OKCUKUCIOT. [ rKoneBas, MOJIOUYHAsl U BUHHAS
kucnotel. Haxoxnenue B npupoae. CBolicTaa.

Kupbl. AHaIUTUYECKUE XapaKTEPUCTUKH KUPOB. XUMUUYecKue cBoiicTBa. llonstue o
munuaax. Ompuisemble aunuael. HeltpanbHble aunuabl. Peakuuy TpuanmuIrIdLEpUHOB:
TUAPOIIN3, PEAKINH JIeKTpOoUIBLHOrO MprcoeaAnHenus. JKuakue u TBepble kupbl. Macna.
VYraeBogsl. Knaccupukamus  yrineBonoB OTKpbITass W OUKIAYECKas ¢GopMa  TITFOKO3BI
(mupaHo3Has, (¢ypaHo3Has), TayToMepuss U MyTapoTamus caxapoB. Oxucienue,
BoccTaHoBjieHHe. Caxapo3a Kak IpeACTaBUTENb JUCaXapHu/ioB, €€ CTPOCHUE, Kpaxmall,
KieTdatka (monucaxapuabl). CTpoeHune, XuMH4YecKas nepepaboTka KIeT4aTKH.
AMUHOKHCIOTHI, nenTuasl. [IpupomHsie aMuHOKHCIOTHL. WX crepeoxumus. AmdoTepHbIe
CBOICTBAa aMUHOKHUCIOT. XHUMHUYECKHE CBOHCTBA. buojormuecku BaKHbIE peakiuu (o-
AMUHOKUCJIOT: J1I€3aMUHUPOBAHUE (OKUCIUTEIHHOE U BOCCTAHOBUTEIBHOE),

OOmiee mpeacTaBIeHHE O COCTaBE, CTPOCHUU, (PU3MYECKMX M XHMHUYECKHUX CBOICTBax
OenkoB. Ilentunneie cnupanu U BomopoAHast CBA3b. KHUCIOTHBIA M IIETOYHOM T'MAPOIU3
MENTUI0B.

[ereponmkimueckne  coeauHeHus.  Kiaccudukanms  rereponukinoB.  [IsTudieHHbIC
reTepoapoMaTHyecKue COEAMHEHUS C OJHUM TrerepoaroMoM: ¢ypaH, THO(EH, MHUPPOI.
[HlecTHuIeHHBIETETEPOLIMKIIBI C OJHUM FeTepPOaTOMOM.
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TecTupoBanue SBJISETCS OJHUM U3 OCHOBHBIX CPEACTB (POPMAIBHOTO KOHTPOJIS

KadeCTBa OGy‘-ICHI/IH. 9T0 METOM, OCHOBaHHBIN Ha CTAaHAAPTU3UPOBAHHLIX 3aJdHUAX, KOTOPBIC
IMMO3BOJIAKOT H3MCPUTD HCI/IXO(l)I/ISI/IOJ'IOFI/I‘l€CKI/Ie U JIMYHOCTHBIC XapaKTCPUCTHUKHU, a TaKKe
3HAaHUA, YMCHHA U HABBIKW UCHBITYCMOTIO.

1)
2)
3)

4)

)
2)
3)
4)
3.
)
2)
3)
4)

)
2)
3)
S.

)
2)
3)
4)

)
2)
3)
4)

)
2)

TecToBble 3a1aHus AJ1s1 MPOBeIEHUN TEKYIIEero KOHTPOJIsSI 3HAHMUI
1. XuMuyeckasi TepMOAMHAMMKA. XHUMHYECKAasi KHHETUKA

Tect 1

BripaxeHue 3akoHa JEHCTBYIOLIMX MAcC JIJIsl CKOPOCTH 3JIEMEHTAPHON TOMOTE€HHOMN peakuu
2A(r) + B(r) = A2B(r) umeer Buf ...

9 = k[A]?[B]
¥ = k[A][B]
9 = k[A;B]
9 = A1)
[A3B]
B cocTosHUM XUMHYECKOTO PaBHOBECUA CKOPOCTb HpﬂMOﬁ peaKunun CKOPOCTHU

00paTHOM peakiuu.

HE 3aBUCHUT OT;

paBHa;

MCHBIIIC;

6osb1e.

Camonpon3BOJILHBIM Ha3bIBAETCSI POLIECC, KOTOPBIH. . .

ocymiecTBIIsIeTCsl 0€3 ITOMOIIY KaTalu3aTropa;

COIMPOBOKAACTCA BBIACJICHUEM TCIUIOTHI,

ocyliecTBiseTcs: 0e3 3aTpaThl SHEPIUU U3BHE;

HpoTeKaeT ObICTPO.

B kakyio CTOpoHy OyAeT cCMelaThCsl PaBHOBECHE NMPH MOBBILIEHUM TEMIEPAaTyphl B CUCTEME:
Na(r) + 3Ha(r) <> 2NH3(r), AH<0?

BJICBO;

BIPABO;

HE CMECTHTCSI.

CI/ICTeMa, JUISL KOTOpOﬁ TCPMOJUHAMUYCCKUE TIAPAMETPbl BO BCEX TOYKAX COXPAHIAOT CBOC
MOCTOSIHHOE 3HaYCHUE, HAXOAUTCS B COCTOSIHUM.

HOPMAJIEHOM;

CTaH/JapTHOM;

PaBHOBECHOM;

BO30Y>KJICHHOM.

3HaueHMsl KOHLEHTPALUil BelECTB, YCTAHABIMNBAEMBbIE [IOCHIE JOCTHKEHUSI CUCTEMON COCTOSHUSA
PaBHOBECHSI, HA3bIBAIOTCH ...

KOHCYHBIMU,

SKBUMOJISIPHBIMH;

PaBHOBECHBIMH;

IMMPaKTUYCCKUMU.

CorylacHO BTOpPOMY Hayaly TE€PMOJMHAMHMKH B HM30JIMPOBAHHBIX CHUCTEMax CaMONPOU3BOJIBHO
HPOTEKAIOT HPOLECCHI, JUTI KOTOPBIX CIIPABEIIHBO BEIPAKEHHE. ..

AG <0;

AS <0;
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3) AS>0;
4) AH<O.
8. VYpaBHeHue peakuuu, CKOPOCTb KOTOPOM MPH CTAaHAAPTHBIX YCIOBUSAX MPAKTUYECKH HE 3aBUCUT

OT U3MECHEHUS JIaBJICHUS, UMEET BUJ ...
1) FexOs + 3CO = 2Fe + 3CO>

2).Si0; + 2Mg = Si + 2MgO
3) 2P + 5N20 = Nz + P20s
4) MnO; + 2H> = Mn + 2H,0O

9. BenuuuHa, 3HA4Y€HHE KOTOPOW KOJMYECTBEHHO XapaKTEPU3YET COCTOSIHUE XHMHUYECKOTrO
paBHOBECHS MPH 3a/IaHHBIX YCIOBHAX, HA3bIBACTCH. . .
1) BHyTpeHHel dHepruen;
2) sHeprueil akTUBAILUU;
3) KOHCTaHTOW PaBHOBECHS,
4) xoHcraHTo# bonbimana.
10. KoHcranta paBHOBeCHsI CHUCTEMbI OIpeAeNseTcs M3MEHEHHWEM CTaHJApTHOIO 3HAYeHUs
CUCTEMBI.
1) BHYTpeHHelW SHEPruu;
2) SHTaJbBIINU;
3) oHTpomHH;
4) »suepruu ['u66ca.
Tecr 2

1. BrIpakeHue 3akoHa AESHUCTBYIOLIMX Macc JUIsl CKOpocTH mpsiMoit peakuuu MnOa(r) +2Ha(r) =
Mn(t) + 2H>O(r) nipu ycnoBuH ee 371eMEHTaPHOCTH UMEET BU/T
1) 9 = k[H,0]

2) 9 = k[Mn] - [H,0]
3)9 = k[H;]
4) 9 = k[MnO,] - [H,]

2. CormacHo BTOPOMY Haudaldy TEPMOIAMHAMHKH, COCTOSHHE DPABHOBECHS peau3yeTrcs B
M30JIMPOBAHHBIX CUCTEMAX, JIJIsl KOTOPBIX CIPABEIMBO BBIPAKECHHE. . .

1) AS=0;

2) AS<O0;

3) AS>0;

4) AH=0.

3.
1) mNOBBILLIEHUH ABICHMUS;

2) mnepexoje OT KHUAKOro K TBEPAOMY arperaTHOMy COCTOSTHHIO;

Bri0epure npaBuibHOE yTBEPKIEHHE: SHTPOIUS CUCTEMbI YBEJIMUUBACTCS MTPHU:

3) TOBBIIEHUU TEMIIEPATYPHI;

4) mnepexoze OT ra3000pa3HOroO K XKHUJKOMY COCTOSTHHIO.

M3meHnuTcs MM 1M Kak 3Ha4eHHWE KOHCTAHTHI paBHOBecHs peakuuu: A + 2B < AB; , ecnu obmiee
JIaBJIEHHUE B CHCTEME YBEJIIMUNTH B 2 pa3a? Bce BemecTBa HaXOsATCs B Ta3000pa3HOM COCTOSIHUM.

1) yBenuuuTcs B 4 pa3sa;

2) yBenwuuTCs B 2 pasa;
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3)
4)
5.

1))
2)
3)
4)
6.

)
2)
3)
4)

YMEHBIIUTCS B 4 paza;
HE U3MEHUTCH.
VYpaBHEHHE peakInu, CKOPOCTh KOTOPOH HE M3MEHSETCS C yBEJIHMUCHHEM JaBJICHUS, UMEET BUJL

MgCOs(1) = MgO(t) + CO2(1);

2S03(r) = 2SO2(1) + O2(T);

2NO(T) + O2(r) = 2NOx(T);

MgO(t) + CO2(r) = MgCOs(1).

KoHcTanTta paBHOBECHsT CHUCTEMBI OIPEAEISAETCS H3MEHEHHEM CTaHIApPTHOIO 3HAYEHHUs
CHCTCMBI.

BHYTPEHHEH SHEPIUH;

SHTAJIbIIVU;

SHTPOIINH,

sHepruu ['udOca.

ITpu yBenuueHuu JaBlIeHHS B CUCTEME B 3 pa3a cKkopocTh xumudeckoi peakiuu CHy + 20, — CO;
+2HO (1) ...

)
2)
3)
4)
8.

1)
2)
3)
4)
9.

)
2)
3)
4)

10.

)
2)
3)
4)

)
2)
3)
4)

HE U3MEHUTCS;
yBenuuuTcs B 9 pas;
yMEHbIINUTCS B 9 pas;
yBeIuuuTcs B 27 pas.
CoriacHO OCHOBHBIM IIOJIOKEHHMSIM TEPMOAMHAMMKH, JUIsI COCTOSIHUSL PaBHOBECHUS B M300apHO-
M30TEPMHUYECKUX CHCTEMaX CIPABEJINBO BbIPAKEHHE. ..
AS =0;
AG <0;
AG=0;
AH <0.
[Iponiecc mepexona CHCTEMBI W3 OIHOTO COCTOSIHUSI B JIpyroe IHpU IOCTOSHHOM JaBJICHUU
Ha3bIBAETCH ...
U30TEPMUYECKUM
aanabaTHBIM
H30XOPHBIM
M300apHBIM.
ITpu yBennueHnn o0beMa pEakIMOHHOM CMeCH B 3 pa3a CKOPOCThb 3JIEMEHTApHOW IOMOTeHHOM
peakiuu 2NO + Oz = 2NO» pas.
yMeHbIIUTCS B 27 pas;
yBEIHUHTCS B 9 pas;
yMEHBIINTCS B 9 pas;
yBEJIHUUTCS B 27 pas.
Tecr 3

VYpaBHeHue koHCTaHThI paBHOBecHs Uil peakuuu C(TB) + COx(T) «» 2CO(T) umeer Buf. ..
_ [CO,]

P [CO]?
__ [c][co]?

P [CO,]
_ 2:[co]
P [co,]
__[co]?
P 7 [Coy)
KaKI/Ie HapaMeprI TepMOHHHaMquCKOﬁ CHUCTEMBI HA3bIBAKOT BKCTCHCI/IBHBIMI/I?

K

K
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)
2)
3)
3.
1)
2)
3)
4)

)
2)
3)
4)

1)

2)

3)

4)
6.
)
2)
3)
7.

)
2)
3)
8.

)
2)
3)
4)
9.

)
2)
3)
4)

10.

BEJINYMHA KOTOPBIX HE 3aBUCHUT OT YMCJIA YACTHI] B CHCTEME;

BEJIMYMHA KOTOPBIX 3aBUCUT OT YHCJIA YACTHI] B CUCTEME;

BEJINYMHA KOTOPBIX 3aBUCUT OT arperaTHoro COCTOSHHUSL.

Kakoli 3ak0H oTpakaeT CBsI3b MEX1y padOTOM, TETNIOTON 1 BHYTPEHHEH SHEepruel CUCTEMBbI?
BTOPOM 3aKOH TEPMOJUHAMUKY;

3akoH ['ecca;

HEePBbIH 3aKOH TEPMOJINHAMUKH;

3akoH Bant-T'odda.

Ecnu cuctema HaXomWTCSI B COCTOSHMM PaBHOBECHS, TO KAaKO€ M3 CIEAYIOIIUX YTBEp)KICHHN
SBJISIETCS. BEPHBIM:

AG=0;

K=1;

K>1;

K<1.

YpaBHEHHE KOHCTaHThI PABHOBECHUS I'€TEPOr€HHON XUMUYECKON PEAKIMU C(rpadur)
+ 2H>O(T) <> 2H> (1) + CO2(T) umeeT BUL ...

[H,0F

K=
0T
_ [H, T -[co,]
RN
[c]-[5,0}

[H, ] -[co,]
Kaxkue napameTpbl TepMOIMHAMUYECKON CUCTEMbI HAa3bIBAIOT MHTEHCUBHBIMU?
BEIIMYMHA KOTOPBIX HE 3aBUCHUT OT YHCIIA YACTHI] B CUCTEME;
BEIIMYMHA KOTOPBIX 3aBUCHUT OT YKCIIa YACTHI] B CUCTEME;
BEJIMYMHA KOTOPBIX 3aBHCHUT OT arperaTHOTO COCTOSHUSI.
IIpomecc, mpoTekarOmMii MPH TIOCTOSHHOM 3HAYEHWHM KOJMYECTBAa TEIJIOTHl B CHCTEME,
Ha3bIBaCTCH ...
N30TEPMUYECKHUM;
aanabaTHIeCKuM;
M300apUIECKIM.
Jns yBenuuenus: ckopoctu npsimort peakuuu 2SOz + Oxr) <> 2SO3¢y B 9 pa3z HeoOxoauMo
KoHIeHTpauuio SO2 yBenuuuTh B pas(a).
18;
4.5;
3;
9.
BnusiHue wu3MeHeHMI, KOTOpbIE NPOMCXOIAT B PABHOBECHOM XHUMHUYECKOW CHCTEME TOJ
BJIMSTHEM BHELIHUX BO3ICHCTBUIA, onpeaenseTcs ...
npaswiom Bant-I'odda;
npunuunom Jle-Illarense;
npaBuiioM (a3 ['n66ca;
MPUHIIMTIOM KBa3UCTAI[MOHAPHOCTH.
Onraneinus o0pazoBanusi CaCO3 COOTBETCTBYET TEIIIOBOMY 3(PPEKTY peakiuy ...

38



1) CaO + CO; = CaCOs3

2) CaO+C+ 0Oy =CaCOs

3) Ca+ CO2+ 1/20, = CaCOs
4) Ca+ C+3/20,=CaCOs

TecT 4

1. [Jns ysenmuenmsi ckopoctu npsmoin peakiuu 2NO + Cl, = 2NOCI B 64 paza HeoOX0auMO
YBEJIMYUTH JIaBJICHHE B pa3(a).

1) 4;

2) 8§;

3) 16;

4) 32.

2. Cornacno npunuuny Jle llaTense, noHMKeHUE TeMIEpaTypbl BbI3bIBAET CMEIIEHUE PABHOBECHUS
B CHCTEME B CTOPOHY ...

1) yBenuueHus o0bema;

2) yMeHblIeHUs 00beMa;

3) 9K30TEPMHYECKON PEaKIINH;

4) SHIOTEPMHUUYECKOHN peaKIiH.

3. dopmyna JUISL pacuera TEIUIOBOTO s dexra XUMHUYECKON peakuuu

Fe,05(T)+ 3H,(r) =2Fe(T) + 3H,O(T)

HUMeeT BHL ...
1) A Hg = 3A¢H5(H,0) + 28 Hgg(Fe) - ArH g5 (Fe205) — 3A:H o5 (H; )
2) A HY = ArHIgg (Fe,05) + 3A: Hgg(H,) — 2A:H 355 (Fe) — 3A:H g (H,0)
3) A HYs = 3A:Higg (H,0) - A HJ g5 (Fe,05)
4) A H3g = ArH3gg(Fe,03) - 38 H35(H,0)

4. Ecmu TemneparypHblil K03()(UIIMEHT CKOPOCTU PABEH Y, TO MPH MOHIKEHUM TEMIepaTypbl OT
130°C no 90°C ckopocTh XUMHUYECKON peaKuu pas.

1) ymenbmmrcs B 4y;

2) ysenuuutcs B 4y;

3) ymeHnbImmTCA B ¥

4) yBenmyures B v,

5. VYpaBHenue mporiecca, B KOTOPOM IIpH YBETUYEHHHM TEMIIEpaTypbl PaBHOBECHE CMEIIAETCs B

CTOPOHY HPOJYKTOB PEaKIMy, HIMEET BH]T ...

) 26“304(13 <> 2Cu0q +2302(r) +ng; ﬂrHD =0

3) CaOq +C02(r;. <> CaCDEEIJ AH® <0
3Hy ) + €Oy <> CHyry) + H2O ) A H® <0
6. B xakoMm COOTHOIICHUH HaxXOIATCs SHTPOIIHMU TPEX arpCraTHbIX COCTOSTHUM OJHOTO BEIECTBA!

rasa, )KHUIKOCTH, TBEP/IOTO Tela:
1) S(r) > S(x) > S(tB);
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2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

10.

)
2)
3)
4)

1)
2)
3)
4)

)
2)

3)

)
2)
3)
4)

S(tB) > S(3x) > S(r);
arperatHoe COCTOSIHUE HE BIUSET Ha 3HAYCHHE SHTPOIHH.
I 3aK0H TepMOJMHAMUKH OTpa)aeT CBA3b MEKIY:
paboToM, TEIIOTOI U BHYTPEHHEH dHEprueii;
cB0OOAHOM 3Hepruelt ' nb0ca, sHTaNbINUEN U SHTPONUEH CUCTEMBI;
paboTOM 1 TETUIOTON CHCTEMBI,
paboToii U BHYTpEHHEH YHEPIHUEH.
Kakyio TtepMmoanHamMuyeckyto (YHKIMIO MOXXHO HCHOJIB30BaTh, 4YTOOBI — MpescKas3aTb
BO3MO>KHOCTb CaMOIPOM3BOJIBHOIO NMPOTEKAHNS PEAKIIMH B N30JIMPOBAHHON cucTeMe?
SHTAJIBITUIO;
BHYTPEHHEIO SHEPIHUIO;
SHTPOIHIO;
MOTEHUIUAIBHYIO YHEPTHIO CUCTEMBI.
Ecmu sHTanenus odpasoanus SO» paBHa -297 xJI>x/M0I1b, TOTJ]a KOJTHYECTBO
TEIJIOTHI, BbIAEsIEMOE IIpU cropanuu 16 r cepbl, paBHO. ..
594 x]JIx;
148,5 x/Ix;
74,25 xJIx;
297 xkJIx.
Ecnu TemnepaTypHblii KO3(GGUIUEHT CKOPOCTH paBeH 3, TO MPH MOBBIIICHUH TEMIIEPATyphl OT
20°C o 60°C ckopOoCTh XMMHUUECKOUN peakinu pas.
YMEHBIIUTCA B 12;
yBeNU4UTCs B 12
yMeHbLuTcA B 81;
yBenuuutcs B 81.
Tecr S

Ecnu npu yBenmmuenun temnepatypsl oT 50°C 1o 90°C ckopocTs peakiuu Bo3pacTaeT B 16 pas,
TO TEMIIEPaTypPHBIH KO3(DOHUIIMEHT CKOPOCTH PaBEH ...

2,5.
VYpaBHEHUE peaklii, B KOTOPOW MPH YBEJIMUYECHUH JIABJICHHUS PABHOBECHE CMEIIACTCS B CTOPOHY
NPOAYKTOB PEAKIMH, UMEET BU]T ...

EHES(T) +SOE(1-) > 38(1:) + EHEO(I)
Fe 03 +3H2(rj <> ZFe(;) +3H,0
CBCDS(I) A g CaDET:I +CDE(F:I

Tepmonunamuueckoil  GyHKIMEH, KoTopas XapakTepH3yeT CTENeHb YHOPSI0YEHHOCTH
COCTOSIHUSI CUCTEMBI, ABIIAETCA ...

DHTAJIBIINS;

TEIIOEMKOCTB;

SHTPOIIN;

BHYTPECHHSA DHEPT U
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)
2)

3)

1)
2)
3)
4)

1)
2)
3)
4)

)
2)
3)
4)

)
2)
3)
4)

)
2)
3)
4)

10.

)
2)
3)
4)

VYpaBHeHHE peakuuu, B KOTOPOH IIpH HM3MEHEHHWU JaBJICHHS HE IPOUCXOAMT CMELICHHS
paBHOBECHS, UMEET BH] ...

MgCO 3(r) MgO (1 + C'Dzm

SDE(F:I +NDE[:F:I HSD}(F] +NDEF:I

BnusiHue wu3MEHEHUH, KOTOpbIE MPOUCXOIAT B PABHOBECHOM XHUMHUYECKOM CHUCTEME TOJ
BIIMSIHAEM BHEIIHHUX BO3JEHCTBUMN, ONPENEISIETCS ...

npaBuiioMm Bant-I'odda;

npuHiunom Jle-Ilarense;

npasmwioM (a3 ['md0ca;

MPUHLIUIIOM KBa3UCTAI[HOHAPHOCTH.

Jns yBenmmuenus: ckopoctu mpsimori peakiuu 2NO + Clo = 2NOCI B 64 paza HEoOX0auMO
YBEIWYNTH JIaBlIcHUE B pa3(a).

4

8;

16;

32.

_Ecnu temneparypHbiii K03((QUIMEHT CKOPOCTH peakluk KapOoHaTa MarHus ¢ KHCJIOTON paBeH
3, u npu Temneparype 25°C oHa 3akaHuMBaeTcs 3a 36 MUHYT, TO Ipu Temmneparype 45°C Bpems
3aBEepLICHUS PeaKuy OyIeT paBHO MUHYTaM.

[TapameTpoM, M3MEHEHHE KOTOPOTO HE BBI3BIBAET CMelieHus paBHoBecuss B cucteme COgy +
H>O@) <> Hawy + COxy ; AH: <0, siBrIsieTCS ...
KOHIICHTPAIIUN UCXOTHBIX BEIIECTB;
KOHIICHTPAIUH MTPOTyKTOB;
JTaBJICHUE,
TeMIeparypa.
B n300apHO-M30TEPMHUUYECKUX YCIOBUSAX B CHCTEME CaMOIPOU3BOIBLHO MOTYT OCYIIECTBIISITHCS
TOJILKO TaKUE MPOLECCHI, B pe3yJIbTaTe KOTOPhIX dHeprust [ m60ca cucTeMsl. ..
BO3pacTacT;
ocraetcs 0e3 U3MEHEHHUS;
yOBIBaeT;
CHayJaja yObIBaeT, IOTOM BO3pacTaerT.
VYBenuueHue CKOpOCTH PEeaKIMU o1 AeCTBUEM KaTaau3aTopa MPOUCXOJUT B PE3yJIbTaTe ...
YMEHBIIIEHUST KOHIICHTPAIIUU TIPOAYKTOB;
YBEJIMUYEHUS KOHIIEHTPAIINN PEareHTOB;
YBEIMYEHUS TEMIIEPATyphI;
YMEHBIIICHUS SJHEPTUN aKTUBAIUH.
OtBeThI K TECTAM pa3gena 1

Tecr 1
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Ne 1 2 3 4 5 6 7 8 9 10
3aJlaHus
OTBET 1 2 3 1 3 3 3 2 3 4
Tecr 2
Ne 1 2 3 4 5 6 7 8 9 10
3aJ1aHuUs
OTBET 3 1 3 1 1 4 4 3 4 1
Tect 3
Ne 1 2 3 4 5 6 7 8 9 10
3aJ1aHUs
OTBET 4 2 3 1 2 1 2 3 2 4
Tecr 4
Ne 1 2 3 4 5 6 7 8 9 10
3aJlaHus
OTBET 1 3 3 3 1 1 1 3 4 4
Tect 5
Ne 1 2 3 4 5 6 7 8 9 10
3aJlaHuUsl
OTBET 2 4 3 3 2 1 3 3 3 4
2. KoajauratuBHbIe CBOIICTBA PacTBOPOB. JliicniepcHbIE CHCTEMBI
Teer 1
1. Kpuockonuueckast 1 30yIMOCKONMYECKask IOCTOSTHHbIE 3aBUCHT OT:
1) npuponbl pacTBOPUTEINS;
2) TemIeparyphl;
3) npupoIbl pACTBOPEHHOIO BELIECTBA;
4) 4ucia 4yacTHIl PaCTBOPEHHOTO BEIIECTBA;
2. CriocoOHOCTh MEJNKONOPHUCTHIX MEMOpPaH 3aJepKHUBATh YACTUUKH JTUCIIEPCHOM (a3bl U CBOOOIHO
MPONYyCKaTh MOHBI U MOJIEKYJIbl HA3bIBAETCS:
1) koarymsmmei;
2) nuanvzom;
3) ceaUMEHTAINEH;
4) omaJieCICHIINCH.
3. Cpenu npuBEIEHHBIX BELECTB AUCIEPCHON CUCTEMOM SBISETCH. ..
1) pactBOp caxapa;
2) MuHepaJbHas BOJA;
3) MOJOKO;
4) coyeHbId pacTBOP.
4. VYpasuenue 3akona Baur-I'opda BeIpakaeT 3aBUCHMOCTh MEXIY OCMOTHYECKHM JaBIICHUEM
pa30aBIEHHBIX ~ PAcTBOPOB  HERJIEKTPOJUTOB  MPH  TMOCTOSIHHOM  TemmepaType |
PacTBOPEHHOTO BEIIECTBA.
1) wmaccoBoii nosneit;
2) MOJISIpHOM KOHIIEHTpaLHeii;
3) MoJbHOI moneii;
4) Ttutpom.

42



1)
2)
3)
4)
6.
)
2)
3)
4)

1)
2)
3)
4)

)
2)
3)
4)
9.
1)
2)
3)
4)
10.
)
2)
3)
4)

1)
2)
3)
4)
2.
1)
2)
3)

[To MHTEHCHBHOCTH MOJIEKYJISIPHOTO B3aMMOJICHCTBUS Ha TpaHHMIEe pasnena (a3 JuoduiIbHbIe

CUCTEMbl OTJIMYAIOTCS... B3aUMOJCHCTBHEM MEXIy AMCIepcHOM (a3oil U aUCHepCHOHHOM

cpenon

Cl1a0BIM;

CpeIHUM;

CHJIbHBIM;

MOJICKYJISIPHO-KMHETUYECKUM

PacTBopbI, 001a1a101IME OAMHAKOBBIM OCMOTHYECKUM JaBJICHUEM, Ha3bIBAIOTCH. . .

N300apUIECKIMH,

M30TOHUYECKUMH;

THIIEPTOHUYECKUMU;

TUTMIOTOHUYECKUMH.

Cuctemsl co c1abbIM B3aMOCHCTBHEM MEXTY AWCIEPCHON (ha30i M ITUCIIEPCUOHHON Cpeoi

Ha3bIBAIOTCHL. ..

TelsIMU;

30JI5IMU;

IMYIIbCUSIMU;

B3BECSIMH.

OcMotuyeckoe naBinenue KpoBu npu temneparype 37°C coctamnsier 780 klla. Konunentparus

[JIIOKO3bI B pPacTBOpe, M30TOHHYHOM pAcCTBOPY KpPOBH MHpU TOH Ke TeMIeparype, paBHa
MOJIB/JI.

0,3;

0,6;

1,3;

2,5.

JInooOHbBIE KOJTOUIBI SBISIOTCS ... CUCTEMaMH

0o0paTHUMbIMU;

HEOOpaTHUMBIMU;

PaBHOBECHBIMU;

HEPaBHOBECHBIMHU.

Pasmep yactui qucnepcHoii (a3l B TpyOOIUCTIEPCHBIX (MUKPOT€TEPOTEHHBIX) CUCTEMAX. .. M

>107;

> 10
<107
<10*,
Tecr 2
OcmoTHuecKoe MAaBleHHE MOYEBHMHBI Ipu Temmeparype 25°C cocraBiser 619 «lla.
Konnenrpamus sTaHosia B pacTBOpe, H30TOHUYHOM JaHHOMY PacTBOPY MOYEBHHBI NIPU TOM K€
TEeMIepaType, paBHa __ MOJIb/J.
3,05
1,5;
0,5;
0,25.
Pasmep wacTui qucniepcHoi (a3pl B KOJUIOUTHBIX CHCTEMAX... M
=107-107;
~10*-10%
~1010-10;
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4)
3.

1)
2)
3)
4)
4.

1)
2)
3)
4)
5.

1)
2)
3)
4)
6.

)
2)
3)
4)
7.

1)
2)
3)
4)
8.

)
2)
3)
9.
)
2)
3)
4)
10.

1)
2)
3)
4)

~107%-10%,
VpaBHeHue 3akoHa Payss BbIpaskaeT 3aBUCUMOCTh MEXIy IaBJICHHEM HACBHIIIEHHOTO Iapa
pacTBOpHUTEIISE HaJl pACTBOPOM HEAJIEKTPOJINTA U PacTBOPEHHOT'O BEILIECTBA.
MacCOBOM J0JICit;
MOJISIPHOM KOHIIEHTpAITUEH;
MOJIBHOM JIOJIEH;
MOJISTTEHOM KOHIIEHTPaIIUeH.
[Ipn pacTBOpeHHMH B BOJAE MOBEPXHOCTHO-AaKTHMBHOTO BELIECTBA BEIUYMHA ITOBEPXHOCTHOTO
HATSDKCHUS. . .
CHayaja yBeJIHMYMBAETCS, 3aT€M YMEHbIIACTCS;
YMEHBIIAETCS;
HE U3MEHSETCS;
YBEJIMYUBACTCS.
XapaKkTepHbIM CBOWCTBOM YaCTHIl IHCIEPCHOW (ha3bl KOJUIOMAHBIX PAcTBOPOB SIBIISAETCS
CIOCOOHOCTb. ..
paccenBaTthb CBET;
HaOJII0/1aThCSI B ONITUYECKUIT MUKPOCKOTT,;
00pa30BbIBaTh KOHYC THHIAIIS;
NPOXOJIUTH Yepe3 yIbTPaPHIbTPHL.
TTocne pacTBOpeHHUs BeleCTBa B pacTBoputene mpu Temneparype 20°C naBleHre HACHIEHHOTO
napa pacTBOPHUTENS HaJl PaCTBOPOM. ..
HE U3MEHSETCS;
TTOHMKAETCS;
MOBBIIIACTCA 0 KPUTHUECKOTO 3HAUYCHUS, 3aTEM ITOHMKACTCS;
MOBBIIIACTCS.
B cootBercTBUM ¢ KiaccuduKaimeid AMCTIEPCHOHHBIX CHCTEM IO arperaTHOMYy COCTOSIHUIO
JUCTIEPCHOM (ha3bl U AUCHIEPCHOM CpeJibl K THUITY K/%K OTHOCHT. ...
x71€e0;
MOJIOKO;
He(dTh;
obmnaka.
Meton ompeneireHus MOJICKYJISPHOM MacChl BEIIECTBA-HEDJIEKTPOINTA, OCHOBAaHHBIA Ha
MU3MEPEHUH MTOHMKEHUS TEMIIEpaTyphl 3aMep3aHHs €ro pacTBOpa, Ha3bIBAETCH ...
KPUOCKOIIHEH;
30yIMOCKOIHEH;
OCMOMETpHUEH;
K KonruecTBEeHHBIM XapaKTEPUCTUKAM AUCIIEPCHBIX CUCTEM OTHOCHTCH. . .
JUCTIEPCHOCTB;
reTepPOreHHOCTb;
YHCIIO YAaCTHIL B EAUHUIE 00BEMA;
Macca CUCTEMBI.
Konuentpanus pactBopa rimoko3sl, kumsmero npu 100,78°C (Ky(H20) = 0,52 rpan - Kr/ MoJb),
paBHa MOJTB/KT.
0,5;
0,3;
1
L,5.
Tecr 3
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1)
2)
3)
4)

)
2)
3)
4)
5)

)
2)
3)
4)

1)
2)
3)
4)

)
2)
3)
4)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)

0
VpaBHeHue Pa =Pa-XEy , KOTOPOE BBIPAKAET 3aBUCHMOCTH JIABJIEHHS HACBIIIEHHOTO Mapa
pacTBOPUTENIS HaJl PACTBOPOM OT MOJILHOM JOJIM PACTBOPUTEIIS, HA3bIBAETCS 3aKOHOM ...
Baut-T'odda;

boitns—Mapuorra;

MenpaeneeBa—Knaitnepona;

Payms.

HauGonpimee gaBneHue BoAIHOTO mapa OyneT HabIoaaThest Hajl paCTBOPOM, B 1 IMTpe KOTOPOTO
pacTBOpPEHO TPaMMOB TJFOKO3bI.

20;

30;

10;

60.

3.

Cpenu npuBeIEHHBIX BEIIECTB JUCTIEPCHON CUCTEMOH SIBIISIETCH. . .

pacTBop caxapa;

MUHEpaJbHas BOJA;

MOJIOKO;

COJICHBII pacTBOP.

PactBop, comepkamuii 5 T BemectBa HeanekTponura B 100 T Boabl, kunut npu  100,43°C (Enzo
= 0,52 rpan - kr/ monb). MomnsipHas Macca BeLIeCTBa paBHA __ T/MOIIb.

11;

60;

216;

0,6.

Moroniee AeHCTBUE MBLT — CI0KHBIM KOMILIEKC MPOLECCOB. ... 3arPA3HECHHI

NeNTU3aH;

SMYJIbTUPOBAHHUS;

CMauuBaHMUS;

cTaOMIn3aIui.

CaoiicTBaMU TpyOOIMCIIEPCHBIX M MUKPOTE€TEPOTCHHBIX CUCTEM SIBIISIOTCS

HEYCTOWYMBOCTB;

HENPO3PavYHOCTb;

TeTepOTEeHHOCTB;

B xomnommHOoM pacTBOpe, monydeHHOM B3ammoneictBueM K>SiOs ¢ m30biTkom H>SOs,
MOTEHIIUAIONPEISIISIFOIINAM SBIISETCS HOH:

SO4*

K*;

H;
Si0s%.

HaubGonee Hu3K0H TemmepaTypoil KpHUCTAUIM3AallMM NOpPH CTAHAAPTHBIX YCIOBHSX OyIeT
obnanate 5%—HbIif BOJAHBIN PaCcCTBOP ...

rroko3bl (M=180);

caxapo3ssl (M=342);

sranona (M=46);

¢dpykro3sl (M,=180).

CTpyKTypHOH €IMHUIEHN KOJUIOUTHOTO PaCTBOPA CUUTAETCS. ..

KOJIJIOW/THASl YaCTHIIA;
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2) 307b;
3) sApO KOJJTOMJAHOW YaCTHIIBI;

4)
10
1)
2)
3)
4)

)
2)
3)
4)

)
2)
3)
4)
3.
)

2)

3)
4)

1)
2)
3)
S.
)
2)
3)
4)

)
2)
3)
4)

MHULEIIA.
CornacHo Teopur CTPOCHUS KOJUIOUIHBIX PACTBOPOB MULIEIUIA SIBJISIETCS. .. YACTULIEH
MOJIOKUTENBHO 3apAKEHHOM;
3JIEKTPOHENTPATBHOM;
paguKaIbHOM;
OTPHULATENTBHO 3aPSHKEHHOM.

Tect 4

Macca Bombl, B KoTOpoii HeoOxomumo pactBoputh 620 T stuneHriukois (C2HgO2), aTo0bI
MOJIYYUTh PACTBOP KpUcTayum3oBaiics npu -9,3°C, coctaBisier KT.

[Tonmxenue TemnepaTypsl 3amep3anust coctapisier 1,86° (Knzo =1,86°). MonsiinbHOCTh JaHHOTO
pacTBOpa COCTABIISET. .. MOJIB/KT.

0,5;

L;
1,2;

0,6.

Crenenp Auccolualuy B pacTBOPAX CIa0BIX 3JIEKTPOIUTOB — 3TO OTHOLICHHUE:!

KOJIMYECTBA MOJIEKYJI IPOJUCCOLMUPOBAHHBIX K 00IeMy KOJIUYECTBY MOJICKYJI BEILlECTBA B
pacTBope;

o0IIero KoJIM4ecTBa MOJIEKYJ BEILeCTBa B PAacTBOPE K KOJIMYECTBY IMPOJUCCOLUUPOBAHHBIX
MOJIEKYJ;

AKTUBHOM KOHIICHTPALIMH BEIECTBA K OOIIEH KOHIIEHTPALMH BEIIECTBA;

o011ell KOHLEHTPALUU BELECTBA B PACTBOPE K aKTUBHON KOHLIEHTPALIUU.

[loBbllieHne  TemmepaTypbl  KMIIEHHsT M IOHW)KEHHE  TEMIEpaTypbl  3aMep3aHus
HPONOPLHOHAIBHO:

MOJISIPHOW KOHLIEHTPALUH;

MOJISUIBHOW KOHLIEHTPALIUY;

MOJISIPHOW KOHILIEHTPAIMX SKBUBAJICHTA.

ITpu ckpbITO# KOAryssiiuu 00pa3yroTCs YaCTHIIBL:

BU/IMMBIE HEBOOPY>KEHHBIM IJIa30M;

HEBHJIUMbIE BOOPY>KEHHBIM IJIa30M;

BUJIMMbIE BOOPY>KEHHBIM IJ1a30M;

HEBHUJIUMbIE HEBOOPYKEHHBIM I'JIa30M.

Hns 3ona uoauna cepebpa, momydeHHoro no peakiuu AgNOs +KI(u36.) —Agl + KNOs,
KOAaryJIsilUIo BbI3BIBAOT. ..

AQHMOHBI SJICKTPOJIUTA;

HEUTpaIbHBIE MOJIEKYJIBL;

KaTHOHBI AJIEKTPOJIUTA;

KaTHOHBI ¥ aHUOHBI OJTHOBPEMEHHO.

[loHmkeHue NaBlEeHUS HACBHIIEHHOIO Mapa HaJ BOJHBIM PacTBOPOM IUIIOKO3bl IO CPABHEHHIO C
guctoi Bomod mpu 293K paBHo 963Ila. /laBneHWe HACBIIEHHOrO Mapa BOABI IPH 3TOM
temrnepatype 233811a. MossipHast 10151 TI0KO3bI B paCTBOPE PaBHA
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)
2)
3)
4)

)
2)
3)
4)
)
2)

3)

10.

)
2)
3)
4)

)
2)
3)
4)

)
2)
3)
4)

1)
2)
3)
4)

4.

1)
2)
3)
4)

S.

0,205;
0,588;
0,725;
0,41.
[IpoHuKHOBEHHE B CTPYKTYPY MHIIEIUT MOJIEKYJI PA3IMYHBIX BEIIECTB HA3bIBACTCS:
COJIFOOMITATALINS,
BbICAJINBaHUE;
KOalleBalus;
KOAryJIsysl.
Bri6epute BepHoe yTBepkaAeHHE (7151 THOPUIBHBIX KOJJIOUIOB):
MUIIEJUI000pa30BaHNE — IPOLIECC CAMOITPOU3BOJIBHBIN, COMPOBOXKIAECTCS YMEHBIICHHEM
MOBEPXHOCTHOM 3HEPIUH;
MUIEITI000pa30BaHuE — MPOIIECC CaMOTIPOU3BOJIbHBIN, COPOBOXKAAETCS YBETUNUCHUEM
TMOBEPXHOCTHOM SHEPTHH;
MUIIEIITI000pa30BaHue — MPOIIECC HE CaMOITPOU3BOJIBHBIN, TPEOYET 3aTpaThl FHEPTUH.
SIBieHne nepeHoca YacTHIl JUCTIEPCHOMN (has3bl B MOCTOSHHOM 3JIEKTPUYECKOM I10JIe Ha3bIBACTCS
NOTEHIIAAN TCUCHHUS,;
3JIEKTPOIIN3;
IEKTpOdopes;
AIIEKTPOOCMOC.
Teer S

B 250 r Bozbl pacTBOpeH HENEKTPOIUT ¢ MossipHON Maccoil 340 r/monb. PacTBop 3amep3aer
mpu -0,28°C. Macca BelniecTBa B paCTBOPE COCTABIISIET. ... TPAMMOB

12800;

45,8;

12,8;

163,2.

st 3055 cynbdara 6apust, momydennoro mo peakiuu BaClouss) + KoSO4 — BaSO4 + 2KCl,
HAMMEHBIIIUM TIOPOTOM KOAryJsiiiu o0ajgaer. . .

A1C13;

KCl;

K2SOy4;

K3PO4.

ITpu 20°C naBneHue HachIIEHHOTO Mapa Oenszona (pactBopurenb) paBHo 100 klla. asneHue
HACBIIIEHHOTO napa pactBopa 12,8 r nadramuua (M =128 r/mons) B 83 r Genzona (M = 78
r/MOJIB) cOCTaBIISIET ... Klla

85;

98;

91;

65.

Koarynupyromiee neiicTBre 31€KTPOIUTA ONPEAEIAETCS IPABUIIOM:

ITanera-®asinca;

[lyneue-I"apay;

Pebunnepa;

[unoga.

OcMoc — 3TO HamnpaBJIEHHBI CaMOINPOU3BOJIHBIA TIEPEX0Jl MOJIEKYJI PACTBOPHUTENS Yepe3
MeMOpaHy U3:
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1) pactBOpa ¢ MeHBIIIECH KOHIICHTPAIIHEH B pacCTBOP ¢ OOJIbIIIEH KOHIICHTpAIIHECH;

2) pacTBOpa c 0oJbIIeH KOHIIEHTpAIME B pacTBOP C MEHbIIIEH KOHIIEHTpAILUe;

6. CpoiicTBa jucriepcHBIX cucTeM. [Iporecc ciaumaHust KOJUIOMIHBIX YacTHIl ¢ OOpa3oBaHHEM
0oJiee KpYIHBIX arperaToB U3-3a MOTEPH arperaTUBHON YCTOMUYMBOCTH HA3bIBACTCS:
1) ceaumeHTaIMs;
2) xoarepBamus;
3) Koaryssius;
4) nuamus.
7. OcmoTHUYecKOe JaBlIeHHE pacTBOpa, cojaeprkamiero 45 r rmoko3sl B 200 M pactBopa mpu 298K
paBHo ....xIla
1) 4643;
2) 3095;
3) 6120.
8. becnpepbIBHOE TEIIOBOE IBHKEHUE KOJUIOMTHBIX YaCTHUI] HA3bIBAETCS
1) muddysuei;
2) OpOYHOBCKUM JIBUKECHUEM;
3) kosiebaHWEM YaCTHII;
4) npuUTSHKEHUEM YacTHll.
9. Opnocroponnsiss audy3uss MONEKyaT pacTBOPUTENsS 4Yepe3 IOJyNPOHUIIAEMYI0 MEeMOpaHy B
KOJIJIOUIHBIA PacTBOP HA3bIBACTCS
1) ocmocom;
2) nuanvzom;
3) OCMOTHYECKHM JaBJICHUEM;
4) pacTBOpeHHUEM.
10. TIpu cKkpBITOI KOATYISAIMN 00pa3yIOTCS YaCTHIIL:
1) BHIMMBIE HEBOOPY>KEHHBIM TJIA30M;
2) HeBHUIUMbBIC BOOPYKEHHBIM TJIa30M;
3) BUIUMBIE BOOPY>KEHHBIM TJIa30M;
4) HEBHIMMBIC HEBOOPYKEHHBIM TJIA30M.
OTBeThI K TECTAM pa3zjena 2
Teer 1
Ne 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTBET 3 2 3 2 3 2 3 1 3 2
Tecr 2
Ne 1 2 3 4 5 6 7 8 9 10
3a/1aHus
OTBET 4 1 3 2 1 2 2 1 3 4
Tect 3
Ne 1 2 3 4 5 6 7 8 9 10
3a/laHus
OTBET 4 3 3 2 4 1 3 3 4 2
Tect 4
Ne 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTBET 3 1 1 2 4 1 2 1 1 3
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Ne 1 2 3 4 5 6 7 8 9 10
3aJ1aHUs
OTBET 4 2 2 2 1 3 2 2 1 4

3. Teoperuyeckue 0CHOBbI, CBOIiCTBA OCHOBHBIX KJIACCOB OPraHUYeCKHUX COeIMHEHUIA.

1. U3 NEPEUYNCIICHHBIX aMHUHOB HanboJIee CUIILHBIM OCHOBAHHEM SIBJISICTCS. ..

1) numeTHIaMuH;
2) aHWINH;

3) MeTHWIIaMuH;
4) nudeHuTaMHH.

2. @®epMeHTHI SBISIOTCS:

1) perynaropamu;

2) KaTaJu3aTOpaMu;
3) akTMBaTOpaMu CyOCTpaTOB;

Tect 1

4) mnepeHoCYHKaMH BEIECTB Yepe3 MeMOpaHy;

3. BemectBo, umeromee (opmyrny CsHgO, mpu OKHUCICHMH KOTOPOTO aMMHAYHBIM PAacTBOPOM

OKCHAa cepe6pa BBIICIIACTCA cepe6po, Ha3bIBACTCA. . .

1) OyraHOH;
2) NpOIAHOH;
3) OyraHains;
4) mponaHaib

4. cDepMeHTH MOTYT COCTOATH TOJIBKO U3:

1) Oenka;

2) Oenka u HeOEIKOBOM YacTH;

3) HYKIJICOTHUIOB;

4) HU3KOMOJICKYJISIPHBIX a30TCOICPIKAIIUX OPraHUUECKUX BEIIECTB;
5. Kaxwue cBs3u 00ycnaBiInBarOT BTOPHYHYIO CTPYKTYpy Oenka?

1) monunenTuaHbIC,

2) KOOpAMHALIMOHHBIE;

3) KOBaJCHTHHIC,
4) BOJOPOJHBIC.

6. Kodakrop —a3to0:

1) akTuBHas 4acTh MPOCTOTO (EPMEHTA;

2) mokasarenb aKTUBHOCTHU (DepMeHTa;

3) HebenKoBas 4acTh CIOKHOTO (EPMEHTA;
4) OenKkoBas 4acCTh CJIOKHOTO (hepMeHTa.
7. HeHachblllIeHHbBIE )KUPHBIE KUCITIOTHI

1) manpbMUTHHOBAS;

2) oneuHOBas;
3) creapuHOBas;
4) apaxuHOBas;
5) apaxuaoHoOBas;

8. Kakue u3 nepeurcieHHbIX cucteM o06aanatoT 0ydepHbiMu cBolcTBAaMU?

1) mna3ma KpoBH;

2) ameraT HaTpUs + YKCyCHas KHCIIOTa;
3) xJopun HaTpuUs + CONSHAS KUCIIOTA;
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4)
9.
)
2)
3)
4)
10.

)
2)
3)
4)

1.
)
2)
3)
4)
2.
)
2)
3)
4)
3.
1)
2)
3)
4)
S)
4.
1)
2)
3)
S.
)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)

a30THas KUCJIOTA + HUTPAT aMMOHHS.

MoHOMEpPHBIM 3BEHOM MPUPOIHBIX MTOJIMMEPOB MOJINCAXAPUIOB SBIIAETCS OCTATOK. ..
[IMLUHA;

caxapossl;

TJIFOKO3BL;

CaxapHOU KHCJOTHI.

[Ipu B3auMOJENCTBUM MEPBUYHBIX aAMUHOB C a30THOM KHCJIOTONW B KayeCTBE OPraHUYECKOTO

poayKTa oOpasyercs. ..
HUTPOCOETMHEHUE;
anbIeTu;
CIHPT;
COJIb.
Tecr 2

benku — 310 OHMoMONMMEpPHI, MOJIEKYJIBI KOTOPBIX TOCTPOEHBI U3 OCTATKOB. ..
0. — TJIFOKO3BI;

0. — AaMHHOKHCJIOT;

[} — rIrOKO03HI;

[} — aMHMHOKHUCIIOT.

Kak HasbiBaeTcs IEHTp epMeHTa, B KOTOPOM MPOUCXOIUT MPUCOETMHEHHE CyOcTpaTa?
KaTaINTHYECKUIL;

AIJIOCTEPUYECKUIA;

cyOCTpaTHBIif;

AKTUBHBIN.

HyxkienHoBbI€ KUCTOTHI OTIMYAOTCS OT OEJIKOB T€M, UTO

3TO BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS;

UMEIOT CJIOKHYIO POCTPAHCTBEHHYIO CTPYKTYPY;

MOTJIONIAIOT cBeT B Y® 001acTH CrieKTpa;

COCTOSAT U3 MOHOMEPOB;

HE COJIeP)KAT aMUHOKHUCIIOTHBIX OCTaTKOB.

Cwmerenne pH KpoBH B 111€104HYO 00J1aCTh OT HOPMBI — 3TO
aJIKao3;

aIuI03;

AITKATAMETPHSL.

AMUHOYKCYCHast KUCJIOTa B OTJIMYKME OT YKCYCHOH pearupyer c:
3TaHOJIOM;

COJITHOM KHCJIOTOM;

IEJI0YbI0;

KapOOHAaTOM HaTpHsl.

JIBoiicTBEHHbIE (PYHKLIUU MPOSIBIISIET:

ATaHINOJI;

3TaHOI;

JII0K034;

(dhopmanberui.

dopmyia BemecTBa, 00pa3yroIerocs Ipu BOCCTAHOBICHUH TIIIOKO3bI:
CeH1207;

CeHi0Os;,

C6H120¢,
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4)
8.
)
2)
3)
4)
9.
)
2)
3)
4)
10
1)
2)
3)
4)

1.
1)
2)
3)
4)
2.
1)
2)
3)
4)
S)
3.
)
2)
3)
4)

)
2)
3)
4)
5.
)
2)
3)
4)
5)
6.
)

CsH140es.

PactBopbI rnuneprna, 6enKa U TI0K03bI MOXKHO PACIO3HATh:

a30THOM KHCJIOTOM;

HU3BECTKOBOM BOJOIA;

pacTBOPOM JIaKMYycCa;

ruapokcuaom meau (II).

Yucio AMNenTHI0B, KOTOPhIE MOYKHO MOJYYUTh M3 JIBYX Pa3IMUYHbIX aMUHOKHUCIIOT, PABHO:

[Tpu neiicTBUM KOHUEHTPUPOBAHHOM a30THOW KHUCIIOTHI HAa OETIKU MOSBIISIETCS OKpAIlIMBAHUE:
¢duonetoBoe;
HKEJTOE;
3€JICHOE;
CUHee.
Tecr 3

AMUHOYKCYCHasi KUCJIOTa B OTJIMYHME OT YKCYCHOM pearupyer c:
3TaHOJIOM;

COJITHOM KHCJIOTOM;

I1EJI0YbIO;

KapOOHAaTOM HaTpHsl.

CMmech 0eNKOB € pa3IMYHON MOJIEKYJISIPHON MacCOi MOXKHO pa3/ieanTh
refb-QUiIbTpalue;

yinbTpaduibTpanuei yepe3 GUIbTPhI C MOJIEKYJIIPHBIM pa3MepoM I0p;
JUAJIA30M;

YIBTPaCHTPUPYTUPOBAHUEM;

BbICAJINBAaHUEM.

MoOHOMEPHBIM 3BEHOM MPHUPOIHBIX TOJUMEPOB MOIUCAXAPUIOB SIBJISIETCS OCTATOK. ..
TIAIMHA;

caxapo3sbl;

TJIIOKO3BI;

CaxapHOW KHCIIOTHI.

K kakomy kiaccy OTHOCSTCS (PepMEHTBI, KaTATU3UPYIOIINE OKUCIUTENLHO-BOCCTAHOBUTEIBHBIE
npotiecchbl?

THJIPOJIa3bl;

TpaHcdepasbl;

OKCHJOPEIyKTa3bl;

U30Mepassl.

Jenarypauuto 6esika BbI3bIBaeT J0OABICHHE

KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTHI;

cynbdara menu;

a30THOKHCJIOTO cepedpa;

KOHIIEHTPUPOBAHHOM IIETOYH;

cynb(hara aMMOHHUS.

I'emornobuHoBas OydepHas cuctemMa AeHCTBYeT:

B IJIa3Me KPOBH;
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2)
3)
7.
1)
2)
3)
4)
8.
)
2)
3)
4)
9.
)
2)
3)
4)
5)
10
)
2)
3)
4)
5)

1.
)
2)
3)
4)
S)

1)
2)
3)
4)

1)
2)
3)
4)
4.
1)
2)
3)

B TJIa3Me KPOBH U BO BHYTPEHHEH cpeJie SpUTPOIUTOB;

BO BHYTPEHHEH CpeJie 3pUTPOLIUTOB.

W3 nepednciieHHbIX aMHHOB HanOoJIee CHIIbHBIM OCHOBAaHHEM SIBIISCTCS. ..

JTUMETHIIAMUH;

AHWINH;

METHJIAMUH;

T eHNIaMUH.

Yucno munenTuioB, KOTOPbIE MOKHO HMOJTYYHUTh U3 IBYX Pa3IHYHBIX aMUHOKHUCIIOT, PABHO:

[Tpu runpoamn3e J1aKTo3bl 00pa3yroTCcs
rajakTosa;
bpykTo3a;
MOHO34;
caxapo3a;
IJII0KO34.
CopepxaHue TIIIOKO3bI B KDOBH B HOPME COCTaBIISET
3-5r1/m;
0,6-1,0 r/m;
3,3-5,5 MMoIB/II;
60—100 mr/m.
HH OJIHO U3 BBILICTICPSUUCICHHBIX
Tect 4

HyxkienHOBbI€ KHCIOTHI OTIIMYAIOTCSI OT OEJIKOB TEM, YTO

9TO BBICOKOMOJIEKYJISIPHBIE COCTHHEHHS;

HMEIOT CII0XKHYIO IIPOCTPAHCTBEHHYIO CTPYKTYDY;

HOTIJIOIIAIOT cBEeT B Y P 001aCcTH CHEKTPa;

COCTOSIT U3 MOHOMEPOB;

HE COJIep’KaT aMMHOKHCIIOTHBIX OCTaTKOB.

BemectBo, nmeromee ¢opmyny C4HgO, mpu okucieHHMHM KOTOPOrO aMMHAuHBIM PacTBOPOM
okcuja cepedpa BblIeseTCs cepedpo, Ha3bIBACTCHA. . .

OyTaHOH;

HPOIIaHOH;

OyTaHaJb;

IpOIaHAb.

BemectBo, Ha TOBEPXHOCTH KOTOPOTO TPOUCXOJHUT pas3jeieHHe M KOHICHTPUPOBaHHE
aHAJIM3HUPYEMBIX BEIIECTB B METOJIE XpoMaTorpadu, Ha3bIBaeTCA. ..
copOar;

copOTuB;

copOeHT;

ITIOCHT.

buonornyeckne GyHKIMH MOIMCAXapUIOB:

SHEpreTUYeCKas;

TUTaCTHYECKas;

OTIOpHAS;
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4)
5)
5.
1)
2)
3)
4)
6.
)
2)
3)
4)
7.
)
2)
3)
4)
8.
)
2)
3)
4)
9.
1)
2)
3)
4)
5)
10
1)
2)
3)

1.
)
2)
3)
4)
2.
1)
2)
3)
4)
3.
1)
2)
3)

CTPYKTypHas;
THUIPOOCMOTHYECKAs! U HOHPETYIUPYIOIIasi.
Kodakrop — 3t0:
aKTHUBHAs 4acTh IPOCTOTrO (hepMEHTa;
MoKa3aTesb aKTUBHOCTH (PEPMEHTA;
HeOeITKOBast 4acTh CIIOKHOTO ()epPMEHTA;
OenKkoBas 4acTh CJIOKHOTO (pepMeHTa.
Kakwue cBsi3u 00yClIaBIMBaIOT BTOPHUHYIO CTPYKTYpy Oenka?
MOJIUTICTITH THBIC;
KOOPIMHALIMOHHBIE;
KOBaJICHTHBIC,
BOJIOPOJHBIE.
Kaxkue 13 nmepeynciIeHHBIX CHCTEM 001a/1at0T Oy hepHBIMA CBOWCTBAMM?
Tu1a3mMa KpoBH;
aleTar HaTpUs + yKCyCHasl KHCII0Ta;
XJIOpHJ HaTpus + COJIsTHast KHCJI0Ta,
a30THAs KUCIIOTA + HUTPAT aMMOHHUSI.
Kak Ha3biBaeTcs IEHTp epMeHTa, B KOTOPOM MPOUCXOJUT MPUCOETMHEHHE CyOcTpaTa?
KaTaTUTHYCCKUH;
AIUTOCTEPUYCCKHUIA;
cyOCTpaTHBIif;
AKTUBHBIN.
Karanutuueckoil akTHBHOCTBIO 00JIa1aeT
WHCYJINH;
MHOTI00MH;
Ka3euH;
TIETICHH;
KEepaTHH.
MuToXoHApus SABISETCS:
OuomnoauMepoM;
HA/IMOJICKYJIIPHBIM KOMILJICKCOM;
KJIETOYHOW OpraHesIon.
Tect 5

MoOHOMEPHBIM 3BEHOM MPHUPOIHBIX TOJUMEPOB MOIUCAXAPUIOB SIBJISIETCS OCTATOK. ..
TJIAIMHA;

caxaposbl;

TJIFOKO3BI;

caxapHOW KHCIIOTHI.

PactBopbI raunepuHa, 6eska u TioK03bl MOXKHO PACcIO3HATh:

a30THOM KHUCJIOTOM;

HW3BECTKOBOM BOJIOM;

pPacTBOPOM JIAKMYCa;

ruapokcuaom meau (11).

Ot kakux GakTOPOB 3aBUCUT CKOPOCTH nepemerneHus u Rf B 6ymaxknoii xpomatorpadpun?
OT KOHIEHTPALUH ONPEEIIEMOro BEIIeCTBA U TEMIIEPaTyPhl;

OT MIPUPOJIBI OyMaru M METO/1a TIPOSBICHHUS MATHA;

OT MPUMEHSIEMOTO PaCTBOPUTEIIS U JIaBIICHUS €T0 1Mapa;
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4)

OT IIPUPO/IBI BEIIECTBA U COCTABA IPUMEHSIEMOIO PACTBOPUTEIISL.

4. ®uU3MOIOrMYECKU BaXKHBIM I€TEPONOIUCAXAPHUIOM SBIISETCS:
1) ruamypoHOBasi KUCIIOTA,
2) Kpaxma;
3) TIJIMKOTEH;
4) memoIo3a.
5. CuHTETHYECKHM MOJIUMEPOM SIBJIAETCH. ..
1) uemmono3a;
2) xpaxmad,
3) Oenoxk;
4) TOIUCTUPOIL.
6. K pesepBHBIM IUNMHUIAM OTHOCSITCS:
1) dochonunuapr;
2) TIMKOJIUIINIEL;
3) TpuraMuUepuUIsl;
4) crepumsbl.
7. He3ameHuMmble U1 4EIOBEKA aMUHOKHUCIIOTHI
1) nu3uH;
2) TpEoHUH;
3) OpHUTHH;
4) BanuH;
5) HHCTEHH.
8. K OydepHbIM cucTemMam KpOBU OTHOCSTCS
1) OuxapboHaTHas;
2) docdarnHas;
3) OenkoBasd;
4) remMorino0MHOBAs;
5) rauIHOBas.
9. Ilpomeccel 0OMeHa OEITKOB, )KUPOB U YIJIEBOJOB B OpraHU3ME YeJIOBEKa
1) B3auMOCBSI3aHBI;
2) oObenuHEeHBI B IIEIOCTHBIN Mpolecc MeTaboau3ma;
3) He cBs3aHBI APYT C APYTOM;
4) TpOTEeKaloT HEMPEPHIBHO.
10. benku — 3T0 OMOMIOIUMEPBI, MOJIEKYJIBI KOTOPBIX TIOCTPOEHBI U3 OCTATKOB. ..
1) o — TIIOKO3BI;
2) o — aMUHOKHUCIIOT;
3) P — rIIOKO3BI;
4) P — aMHHOKHCIIOT.
OTBeThI K TECTAM pazaena 3
Tect 1
Ne 1 2 3 4 5 6 7 8 10
3aJlaHusl
OTBET 1 2 4 2 3 2 1,5 2 4
Tecr 2
Ne 1 2 3 4 5 6 7 8 10
3a/1aHus
OTBET 2 4 2 1 2 3 2 4 2
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Ne 5 7 8 9 10
3aJaHus
OTBET 1 1 2 1,5 3
Tect 4
Ne 5 7 8 9 10
3aJJaHuUs
OTBCT 2 2 4 1 3
Tect 5
Ne 5 7 8 9 10
3aJaHus
OTBET 4 2,3 3.4 2 2
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7.4. Meroauyeckue MaTepualjibl, ONpeejsiioliue MPoueaypPbl ONEHUBAHUSA 3HAHWIA,
YMEHHI, HABBIKOB W ONBITA JEeATEJIbHOCTH. XapaKTepU3YWIIUX 3Tanbl (OPMHPOBAHUS
KOMIIeTeHI M i

TpeOoBanusi K KOHTPOJILHOI padoTe

KontponbHast paboTa — CpeAcTBO NMPOBEPKU YMEHUI NPUMEHATh NOJIYYECHHBbIE 3HAHUS
JUIsl pELIEHUS 3a]1a4 OIIPEIEIICHHOT 0 TUIIA 10 TEME WM pa3/elly.

KonTtponbHast paboTa npeiacrtaBiseT coOOH OJUH M3 BUAOB CaMOCTOSATEIBHOM pabOThI
oOyuaromuxcs. ITo cyTn — 3TO U310KEHUE OTBETOB Ha ONPEJECIIEHHbIE TEOPETUUECKUE BOIPOCHI
10 y4eOHON JUCLHMIUIMHE, a TAKKe pelICHHE MpaKTHUeCKuX 3aaad. KoHTposibHBIE MPOBOAATCS
JUIL TOTO, YTOOBI Pa3BUTh y OOYYAIOIIMXCS CIIOCOOHOCTH K aHaNU3y HAy4YHOM M y4eOHOU
JUTEpaTyphl, yMEHHE 00001aTh, CHCTEMAaTU3UPOBATh U OLIEHUBATH NMPAKTHUYECKUH M Hay4HbIH
MaTepua, yKpEeIaTh HaBbIKU OBJIQJCHUSI TIOHATUSAMU OIIPEIECICHHON HAYKH U T.J.

IIpu omeHke KOHTPOJBHOW paboThl MpenoAaBaTellb PYKOBOJCTBYETCS CIEAYOIIMMU
KPUTEPUAMHU:

- pabota Oblja BBIIOJIHEHA ABTOPOM CaMOCTOSATEINBHO;

- oOyyaromuiicss mogo0pan AOCTATOYHBIA CIUCOK JIMTEPATYphl, KOTOPBI HEOOX0IuM

JUIS. OCMBICJIEHUSI TEMbI KOHTPOJIBHOM paboThI;
- aBTOp CyMel COCTaBUTbH JIOTMYECKU OOOCHOBAHHBIW IJIaH, KOTOPBIM COOTBETCTBYET
IOCTaBJIEHHBIM 3371a4aM U C(OPMYIMPOBAHHON LENH;

- oOyuaromuiics npoaHaAIU3UPOBAJ MaTepUal;

- oO0yyaromuiicsi cymes 000CHOBATh CBOIO TOUKY 3pEHMS;

- KOHTpOJbHAsA paboTa ohopmiIeHA B COOTBETCTBHE C TPEOOBAHUSIMU;

- aBTOp 3allUTHJI KOHTPOJbHYIO paboTy U YCIEIIHO OTBETHJI Ha BCE BOIPOCHI

npernoaaBaress.

KonrponbHast pa0ota, BbIOJHEHHas HeOpexHO, 0Oe3 coOmroAeHus  MpaBuil,
NPEIbABISIEMBIX K €€ 0(hOpMIICHHUIO, BO3BpaIaeTcsi 0e3 MpOBEPKH C YKa3aHUEM MPUYKH. B 3TOM
cilydae KOHTPOJIbHAs paboTa BHIIOIHIETCS IOBTOPHO.

BapuaHT KOHTpOJIBHOH pabOTHI BBAAETCS B COOTBETCTBHH C TOPSIKOBBIM HOMEPOM B
CIIUCKE CTYJCHTOB.

Kpurtepun oueHKH 3HAHUH IPH HANIMCAHUU KOHTPOJIbHOM PadoThI

OTMeTKa «OTJIMYHO» BBICTABISIETCS OOydYaroleMycsi, IOKa3aBIIEMYy BCECTOPOHHUE,
CUCTEMATHU3UPOBAaHHBIE, ITyOOKHE 3HAHHS BOIPOCOB KOHTPOJIBHON pabOThl U YMEHUE YBEPEHHO
OPUMEHATh MX Ha MPAKTUKE IMPH PEHIeHWHM KOHKPETHBIX 3ajiay, CBOOOJHOE M IPaBUIBHOE
000CHOBAaHNE MPUHSTHIX PELLICHUH.

OTMeTKa «XOpOUIO» BBICTABISETCS O0yyaroleMycs, €Clld OH TBEpAO 3HaeT MaTepual,
IPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHSTh IOJy4eHHbIE 3HaHUS Ha MTPaKTUKE, HO
JIOTIYCKaeT B OTBETE WJIM B PEIICHUN 3a/1a4 HEKOTOPBIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTh
C TIOMOIIIBIO JIONIOJTHUTENBHBIX BOIPOCOB MPENojaBaTels.

OTMeTKa  «yJOBJETBOPUTENBHO»  BBICTABIseTCs  OOydaromiemycs, IO0Ka3aBLIEMY
(dbparMeHTapHbIH, pa3pO3HEHHBIM XapakTep 3HaHUH, HEJOCTATOYHO MPaBUIbHBIE (OPMYINPOBKHU
0a30BbIX MOHATHHA, HApYIIEHUS JIOTHYECKOH MOCIE0BAaTEIbHOCTH B U3JI0KEHUU MPOrPaMMHOI0O
MaTepuaia, HO MPU TOM OH BJIQZIEET OCHOBHBIMHU IOHATHUSMHU BBIHOCUMBIX Ha KOHTPOJBHYIO
paboTy TeM, HeOOXOAMMBIMU JJIsi JajdbHEHIIEro o0y4yeHHs U MOXKET HMPUMEHSTh MOJy4YeHHbIE
3HaHHUA M0 00pasily B CTAHJAPTHOM CUTYyaIUH.

OTMeTKa «HEYZOBJIETBOPUTEIBHO» BBICTABISETCA O0YyYaroleMycsi, KOTOPbI HE 3HaeT
0oJbIIel YacTH OCHOBHOTO COJIEP)KaHMSI BBIHOCUMBIX Ha KOHTPOJBHYIO padOTy BOIIPOCOB TEM
JTUCLUIUIMHBL, TOTyCKaeT rpyobie omMOKu B ()OPMYIMPOBKAX OCHOBHBIX TMOHSATHH M HE yMeEeT
MCIIOJIb30BaTh MOJyYEHHbIE 3HAHNUS.
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TpeOoBanus Kk HaNUCaHUIO pedepara

Pedepar — npoayKT caMocToSTeNbHON paboThl 00yUaroerocs, NpeACcTaBIIsIOMmUNA co0on
nyOMMYHOE BBICTYIUICHHE 110 TPEJCTABICHUIO IOJYYEHHBIX PE3YJIbTaTOB penieHus
OTIpeNIeIeHHONW  y4eOHO-TIPAaKTHYECKOH, yueOHO-UCCIIeI0BATENFCKOM MITH HAYYHOI TEMBI.

KpuTepun oneHuBanus 10KJ1a1a:

OneHka «OTJIIMYHO» BBINNOJNHEHBI BCE TPEOOBaHMSA K HANMCAHWIO M 3allUTe OKJIAJa:
o0o3HaueHa mpobiieMa M 0O0OCHOBaHA €€ aKTyalbHOCTh, CAENAaH KPAaTKUM aHAIN3 Pa3IUYHBIX
TOYEK 3PEHHUS Ha pacCMaTpUBAEMYIO IPOOIeMy M JIOTHYHO U3JI0KEHA COOCTBEHHAs! TTO3UIIHS,

copMyIHpPOBaHBI BBIBOJIBI, TEMa PACKPBITAa MOJHOCTHIO, BBIIEPKAH 00BEM, COOIIOICHBI
TpeOOBaHUSI K BHEUIHEMY O(OPMIICHHUIO, JaHbl MPAaBWIBHBIE OTBETHl HA JIOTOJIHUTEIbHbIC
BOIIPOCHI.

OreHka «XOpOIIO» — OCHOBHBIE TPEOOBAaHMS K JIOKJIQAY U €ro 3allUTe BBIMOIHEHBI, HO
Opyd 3TOM JONyIIEHBI HeAOo4€Thl. B  dYacTHOCTH, HMEIOTCS HETOYHOCTH B HW3JIOKEHHUU
MaTepHaia, OTCYTCTBYET JIOIMUYecKasl IMOCIEI0BATEIbHOCTh B CY)KICHUAX, HE BbIIEPXKaH 00BEM
pedepaTa, uMeroTcsl ymymeHus B Oo(opMIIeHHH, HE JOIyCKAaeT CyIIECTBEHHBIX HETOUYHOCTEH B
OTBETE Ha JONOJIHHUTEIbHBIN BOPOC.

OmeHKa «yIOBJIETBOPUTEIFHO» — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHMIA
K JI0KIanay. B 4acTHOCTH, TeMa OCBelIeHa JIMIb YaCTHYHO, JOMYIICHbBI ()aKTHUYECKUE ONIMOKHU B
COZICpP)KaHMH JIOKJIaJa WM TPH OTBETE Ha JOMOJHHUTEIBHBIC BONPOCHL, BO BPEMS 3aIlUTHI
OTCYTCTBYET BBIBOJI.

OueHka «HEYIOBJIETBOPHTEIFHO» — TeMa JOKJIaJa HE pacKpbiTa, OOHApY>KUBAeTCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.

TpeGoBanus K BbINOJTHEHUIO TECTOBOT0 32/ IaHUS

TectupoBanue sBISETCS OMHUM M3 OCHOBHBIX CPEJCTB (POPMAIHHOTO KOHTPOJISI KAuecTBa
o0yuyeHHst. ITO METOJ, OCHOBAHHBIM Ha CTaHIAPTU3UPOBAHHBIX 3aJIaHUSIX, KOTOPBIE ITO3BOJISIOT
U3MEPUTH MICUXOPHU3UOTIOTHYECKIE M JTUYHOCTHBIE XapaKTEPUCTUKH, a TAK)KE 3HAHUS, YMEHUS U
HaBBIKH UCIIBITYEMOTO.

OCHOBHBIE IPUHIIMITBI TECTUPOBAHUS, CIIETYIOIIHUE:

— CBf3b C LEISIMH OOYYEHUsS — ILENM TECTUPOBAHUS IOJDKHBI OTBEUATh KPUTCPHSIM
COLMAIBHOM MOJIE3HOCTH M 3HAYMMOCTH, HAYYHOW KOPPEKTHOCTH U OOIIECTBEHHOM MOJICPIKKH;

— OOBEKTUBHOCTh — HCIIOJIb30BaHUE B MENArOrMYeCKMX HM3MEPEHHUSAX 3TOr0 MPUHIIMIA
NPU3BAHO HE JOMYCTUTh CYyOBEKTHBH3MA U TIPEIB3SATOCTH B MPOIIECCE ITUX N3MEPEHUH;

— CIIPaBEUIMBOCTh M TJACHOCTh — OJMHAKOBO JOOpOXKeIaTeIbHOE OTHOLIECHHE KO BCEM
o0yJarommMcsi, OTKPBITOCT BCEX JTAaloB TMpolecca HW3MEPEeHUH, CBOEBPEMEHHOCTh
03HAKOMJICHHUsI O0YYaroIUXCs C pe3ybTaTaMU U3MEPEHU;

— CHCTEeMAaTHYHOCTb — CHUCTEMaTHYHOCTh TECTHPOBAHWN W CaMOIPOBEPOK KaKIOTO
y4eOHOro MOJYJs, pa3zena U KaKJOW TeMbl; BaXKHBIM aclleKTOM JJAHHOTO MPUHIUINA SBISETCS
TpeOOBaHUE PENPE3CHTATUBHOTO TPEACTABICHUS COACPKAaHUS YUIeOHOTO Kypca B COJAEpKaHUH
TECTa;

— TYMaHHOCTh M 3THYHOCTh — TECTOBBIC 33aJaHHs M MpPOIEeIypa TECTUPOBAHUS IOJDKHBI
UCKJIIOYaTh HAaHECEHHWE KaKOro-Iubo Bpela oOydarolMMcs, He JOMYyCKaTh YIIEMJIEHUS HX IO
HAIIMOHAJILHOMY, 3THUYECKOMY, MaTepHAILHOMY, PACOBOMY, TEPPUTOPHAITIEHOMY, KyJIbTYPHOMY
U IpyTUM IIPU3HAKaM;

BaxHeWmmM sBIIS€TCS MPHHINI, B COOTBETCTBHH C KOTOPBIM TECTHI JOJDKHBI OBITh
IOCTPOCHBI 10 METOJMKE, OOEeCleYMBAIONICH BBHINOJHEHWE TPEOOBAaHHUI COOTBETCTBYIOILETO
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIaPTa.

B TecToBBIX 3a1aHUX UCIIOJIB3YIOTCS YEThIPE TUIIA BOIIPOCOB:

— 3akpeITas popma — sBIsIETCS HAaMOOJIee PACIPOCTPAHEHHOW W TpeyiaraeT HeCKOJIbKO
QIbTEPHATUBHBIX OTBETOB Ha IOCTaBJIECHHBIA Bompoc. Hampumep, oOydaromiemycst 3amaercs
BOTIPOC, TPEOYIOMNN AIbTEPHATHBHOTO OTBETA «J1a» WUJIH «HET», «SIBIISIETCS WIN «HE SBISIETCS,
«OTHOCHUTCS» WM «HE OTHOCHTCS» M T.I. TecToBoe 3ajaHue, coleprKaliee BOIPOC B 3aKPHITOM
dopme, BKIItoYaeT B ceOsl OAMH WM HECKOJBKO TPABWIIBHBIX OTBETOB M WHOT/IA HA3bIBACTCS
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BBIOOPOYHBIM 3a7aHMEM. 3aKphITas (opMa BOIMPOCOB MCIOJB3YETCs TakK)Ke B TECTax-3aJadax ¢
BBHIOOPOYHBIMU OTBETaMU. B TECTOBOM 3aJaHUU B 3TOM Ciiy4ae C(HOPMYIHPOBAHBI YCIIOBUE
3alayd U BCE HEOOXOJIMMBIE MCXOJHBIC JaHHBIC, a B OTBETAaX IMPEJCTaBICHb HECKOJIbKO
BapHAHTOB PE3yJIbTaTa PEIICHUS B YUCIOBOM WM OykBeHHOM BHjae. OOydaroumuiics AOKEH
PEIINTh 337a4y 1 MTOKa3aTh, KAKOW W3 MPECTAaBICHHBIX OTBETOB OH IMOTYYHII.

— OTKpbITas opmMa — BOMPOC B OTKPHITON (hOpMe MPEACTABISACT COOOUM yTBEPKIACHHE,
KOTOpO€ HEOOXOIMMO MOMOJHUThH. JlaHHas ¢opma MOXXET OBITH NIPEICTAaBICHAa B TECTOBOM
3a/laHu¥, HApUMeEp, B BHJIE CIOBECHOTO TeKCTa, (hopMyIbl (YypaBHEHUS ), rpaduKa, B KOTOPHIX
MIPOITYIIEHBI CYIIECTBEHHBIC COCTABIISAIONINE - YACTH CJIOBA MJIM OYKBBI, YCIOBHBIE 0003HAYCHUS,
JTUHUHM WK U300paKCHHS 3JIEMEHTOB cXeMmbl U Tpaduka. OOydaromuiicss JODKEH MO MaMsTh
BCTaBUTh COOTBETCTBYIOIIHE SJIEMEHTHI B YKa3aHHBIC MECTa («IIPOITYCKI» ).

— YCTaHOBJICHHWE COOTBETCTBUS — B JAHHOM cily4yae oOydaromeMycsl IpeiararoT JBa
CIIMCKA, MKy 3JIEMEHTaMH KOTOPBIX CJIEAYyeT YCTAHOBUTH COOTBETCTBHUE;

— YCTaHOBJICHHE MOCIEAOBATEIIbBHOCTH — MPEANOoJIaraeT HEOoOXOJUMOCTh YCTaHOBUTh
MIPaBUJILHYIO TTOCJIEIOBATEILHOCTD MPE/IaraéMoro CIMCKa CJIOB Wik (pas.

Kputepuu oneHky 3HAaHU NP NPOBeIeHUH TECTUPOBAHUS

Onenka «OTINYHO» BBICTABJSACTCS IPH YCIOBHHM IPaBUIBHBIX OTBETOB HE MEHEE, YeM
Ha 85% TeCTOBBIX 3aJaHMUI;

Onenka «XOpoIIo» BBICTABISACTCS MPH YCIOBUU NPABUIBHBIX OTBETOB HE MEHEE, YeM
Ha 70% TecTOBBIX 3aJaHMUI;

Onenka «Y IOBJICTBOPUTEIIBHO» BBICTABIISCTCS MPHU yCJIOBUHU MPABUIBHBIX OTBETOB HE
MeHee, yeM Ha 51% TeCTOBEIX 3aJlaHul;

Onenka «HeymoBieTBOPUTEIbHO» BBICTABISAETCS MPH YCJIOBUHU IPABHIBHBIX OTBETOB
MeHee, yeM Ha 50% TeCTOBBIX 3aJaHui.

TpeGoBanus K MPOBeIEHUIO TEKYIEH aTTeCTALMU

Texymuil KOHTPOJIb [0 JUCUUIUIMHE «XUMHUS» MPOBOAUTCS B (OpME KOHTPOJIBHOIO
cpe3a IO OLIEHMBaHUIO (DAKTHUECKUX pe3ylbTaTOB OCBOCHHUS MaTepualia MPONUICHHBIX TeM
JTUCHHUTITMHBI, U OCYIIECTBIIACTCS BEAYIIUM MIPETO1aBATEIIEM.

Texymias aTTecranus npoBOAUTCS B (hopMe TeCTa.

OrneHuBaHue JOCTHIXKEHUN 00YyYaromerocs MpoBOAUTCS MO UTOTaM KOHTPOJIBHOTO cpe3a
3a TEKyIIMd Mepuoja C BBICTABICHUEM OIEHOK B BeAOMOCTU. [IpoxokneHue mnporeaypsl
TEKYILEro KOHTPOJIS SIBISETCS 0053aTeNbHBIM JIJIsi 00y4Yaromuxcs Mo o4yHOM (popme oOyueHus.
VYcnoBueM aomycka K MPOMEXKYTOYHOM aTTECTAllMH MO JUCIHHILTUHE OOYYaroIIUXCS MO OYHOM
dbopme SBISETCSA YCIEIIHOE MPOXOKACHUE MPOILEIYyPhl TEKYIIEro KOHTPOJs (OIleHKAa HE HUXKE,
YeM «yJIOBJIETBOPUTEIHHO ).

Kputepuu oneHky 3HAHW NPU NPOBeIEHUH TeKYIlel aTTecTAllUH

Onenka «OTIMYHO» BBICTABISIETCS] TPU YCIOBHM MPABUIBHBIX OTBETOB HE MEHEE, YeM
Ha 85% TeCTOBBIX 3aJIaHUII;

Ornenka «XopoIio» BBICTABISAETCS MPU YCIOBUU MPABUIBHBIX OTBETOB HE MEHEE, YeM
Ha 70% TeCcTOBBIX 3aJaHMUIL;

Ornenka «Y IOBIETBOPUTEIHHO» BBICTABISETCS MPHU YCIOBHH MPABUIHHBIX OTBETOB HE
MeHee, yeM Ha 51% TeCcTOBBIX 3aJaHHu;

Onenka «HeynoBneTBOPUTENHHO» BBICTABIAETCA MPU YCIOBHHM MPABHIBHBIX OTBETOB
MeHee, yeM Ha 50% TeCTOBBIX 3aJaHUM.

Pe3ynpTaThl TEKyIIETO KOHTPOJIS HCIONB3YIOTCS TPH TPOBEACHUHU MPOMEKYTOUHON
aTTeCTaIuH.

Kputepuu oneHku 3HaHU HA IK3aMeHe

[IpomexxyTouHasi aTTecTanus Mo JUCIHUILUINHE «XUMUS» MPOBOJUTCS B COOTBETCTBUH C
y4eOHBIM IJIAHOM B 1-M ceMecTpe B BHUJE dK3aMeHa B COOTBETCTBUU C Tpad)UKOM MPOBEICHUS
9K3aMCHOB.
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OO6yuaromuecst JOMyCKalTCS K dK3aMEHy I0 JHUCIHMIUIMHE B CIIydac BBITTOJTHEHHUS BCEX
3a/laHuil 1 MEPOIPUATHIA, TPETYCMOTPEHHBIX MPOTPAMMON TUCIUTUTHHBI (17151 00yJaromuXxcst o
OYHOH (hOpME — YCIIEITHOTO MPOXOXKACHUS TEKYIIETO KOHTPOJIA).

DK3aMEHAIIMOHHOE 3aJJaHue TPEJICTaBIICT COOOW TECT B AJICKTPOHHOM BHUJIE WIH C
WCIIOJIb30BAaHUEM CIeHHAIBHBIX OJaHkoB. Kakaplli Bompoc mpeamnojaraeT TOJIBKO OJIUH
npaBWIbHBIN OTBET. [Ipu yKka3aHuu cTyJeHTOM OBYX U 00Jiee OTBETOB Ha OJMH BOIPOC OTBET
CUUTACTCS] HEBEPHBIM.

TecroBbie 3amaHus Ui OSK3aMeHa YTBEPXKIAIOTCA Ha 3aceMaHud Kadeapsl U
MTOAMKCHIBAIOTCS 3aBEAYIOIINM KadeIpoid.

[Tpu onenke 3HaHMIT 00YYAIOMIETOCS HA YK3aMEHE MPEIo1aBaTelbh MOKET IMPUHUMATh BO
BHHMAaHHUE €ro y4eOHBIE JTOCTHKEHHUS B CEMECTPOBBINA MEPHO/I, PE3YIbTAThl TEKYIIETO KOHTPOJIS
3HaHMHA. DK3aMEHATOP MOXKET BBICTABUTH OIEHKY 0€3 TECTHPOBAHUS TEM CTYyJIEHTaM, KOTOPBIC
JIOCPOYHO BBITIOJTHIIIA BCE JTAOOpATOPHBIE PAOOTHI U CAMOCTOSITEIIHHBIC 3a/IaHHS K HUM.

Ouenka 3HaHUW B COOTBETCTBUHU C YCTAHOBJICHHBIMH KPUTEPHUSMH pEaU3yeTCs
CIEAYIOUTUM 00pa3oM:

OTMeTKa «OTJIMYHO» BBICTABIISIETCS MPHU YCIOBUU MPABUIBHOIO OTBETa HE MEHEE UeM
85% TecTOBBIX 3aJaHMI;

OTMeTKa «XOpOIl0» BBICTABIIACTCS MPHU YCIOBUU MPABUIBLHOTO OTBETa HE MeHee yem 70
% TECTOBBIX 3aJaHUH;

OTMeTKa «yIIOBJIETBOPUTEILHO» BBICTABISICTCA MPH YCJIOBUM TMPABUIBLHOTO OTBETA HE
MeHee 50 %;

OTMeTKa «HEYIOBJICTBOPUTEIHLHO» BBICTABJISETCS MPU YCIOBUU IMPABUIBHOTO OTBETA
MeHee yeM Ha 50 % TeCTOBBIX 3aJaHHI.

Pe3ynbrarhl TeKyiiero KOHTPOJS HCHOJIB3YIOTCS TMPU TPOBEICHUU TPOMEKYTOUHOM
aTTeCTallUU.

59



8. YueOHo-MeTOonn4eckoe 1 HH(POPMAIMOHHOE 0O0ecredyeHHue U CIUTITUHbI
8.1. OcHoBHas JquTeparypa

. Cuuxko, H.O. Xumus [Dnexrponssiid pecypc]: yueobnoe nocodue / H.O. Cuuko, M.M. CranbHas.
- Maiikom: Marapun  O.I,  2017. - 300 ec¢ - Pexum  pmocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

. CnecapeB, B.11. XumMusi: 0CHOBBI XUMHH KXUBOTO: yueOHUK it By3oB / B.W. Ciecapes. - CII0.:
Xumusngar, 2009. - 784 c.

. JlurBunoBa, T.H. O0mmias xumusi: 3aja4u ¢ MEANKO-OMOJIOTHYECKON HAMPABICHHOCTHIO: yaeOHOe
nocobue st cryaenToB By30B/ T.H. JIutBunoBa. - PocroB u/[]: ®enukc, 2014. - 319 c.

8.2. JlonoqHMTeILHAS JIUTEPATypPa

. XKomuun, A.B. Ob6mas xumus [DnekTpoHHbIi pecypc]: yueonuk / A.B. XXonaun; mox pen. B.A.
[TonkoBa, A.B. Xomnuna. - M.: 'DOTAP-Menua, 2014. - 400 c. - 3bC «Koncynpranr
cTyneHTay - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970429563.html

. Tem3okoBa, A.B. Xumus 31eMeHTOB [DIIEKTPOHHBIN pecypc]: yueOHoe mocodue / Tem3okoBa
A.B., JlutBunoa TH. - Maiikor: MITY, 2016. - 144 c¢. - Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100024243

. bonrpomerok, B. B. OOmas xumus [DnekTpoHHbIN pecypc]: yueOHoe mocobue / B. B.
Bontpomerok. - Munck: Bemmiimas mkona, 2012. - 624 c. - DbC «IPRbooksy» - Pexum
noctyna: http://www.iprbookshop.ru/20236.html

. Moo, B.A. O6mas xumust [DnekrponHbii pecype]: yueonuk / B.A. ITonkos, C.A. Ily3akos. -
M.: I'DOTAP-Meana, 2010. - 976 c. - ObC «KoHcynbTanT cryaeHra» - Pexxum pocryna:
http://www.studentlibrary.ru/book/ISBN9785970415702.html

8.3. UndopmannoHHO-TeIeKOMMYHUKAIMOHHBbIE pecypchl ceTu «AHTEepHET»

e O6pazoBarenbHblil nopran @PI'BOY BO «MI'TY» [Dnexktponnslii pecypc]: Pexum goctyna:

https:/mkgtu.ru/

e Odunumansubiii cailt [IpaButenbcrBa Poccuiickoit @eneparuu. [DIeKTpOHHBIN pecypc]:

Pexxum moctyma: http://www.government.ru

e NHdopmannonHo-npaBoBoi noptai «l'apant» [DneKkTpoHHbIH pecypc]: Pexxum gocrtymna:

http://www.garant.ru/

e Hayunas snextponHas 6udanorexka www.eLIBRARY.RU — Pexxum nocryna:

http://elibrary.ru/

e DJIEKTPOHHBIN KaTanor oubnnoreku — Pexxum poctyna:

//http://lib.mkgtu.ru:8004/catalog/fol2;

e EnnHoe 0KHO 1ocTyna K 00pa3oBaTesibHBIM pecypcam: Pexum nocrtyna: http://window.edu.ru/
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9. MeTtoanyeckune yKazaHus 1Js 00y4arOUUXCs M0 OCBOECHUIO JUCHMILIMHBI (MOTYJISA)

OO0mue BONMpPOCHI OPraHM3aUMHU HW3YyYeHUs] AUCHMIUIMHBI: HAa W3YyYECHHUE JHUCLUILIMHBI
COTJIACHO yu4eOHOMY TUIaHy Ha O4HOU Gopme oOydeHus orBoautcs 108 wacoB, u3 HuX 51 ayAUTOPHBIX
yaca, 57 vacoB misa CPC. AynutopHsie 4achl moapas3aeistorcs Ha Jekiuu (17 gaca), mabopaTopHbie
pabortsl (34 gaca).

Uzydenue kypca TpeOyeT MOCEHICHUs JICKIMil, akTUBHOM pabOThl HAa MPAKTHUYECKUX 3aHSTUSX,
BBITNIOJIHEHMSI BCEX Y4EOHBIX 3a/laHuil NPEeno1aBaTelisl, 03HAaKOMJIEHUSI C OCHOBHOM U JTOTIOJHUTEIbHON
muteparypoir, CPC. Bo BpeMs JeKIMM CTYJIEHT JODKEH BECTH KpaTKWid KOHCIeKT. Pabota ¢
KOHCIIEKTOM JIeKI1il peanosaraer B pamkax CPC npocMoTp KOHCIEKTa (KEJIaTesIbHO B TOT )K€ JIEHb
nocine 3aHsATui). HeoOXoauMo OTMETHTh MaTepHalibl KOHCIEKTa, KOTOPbIE BBI3BIBAIOT 3aTpPyAHEHUS
i moHuManusi. Ilpu 3ToM oOyuarommiicsi JOJDKEH CTapaTrbes HAWTH OTBET Ha 3aTPyAHUTENBHBIN
BOIIPOC, HCIIOJIb3YSl PEKOMEHIOBaHHYIO JUTEparypy. Ecim emy caMOCTOSTENIbHO HE YAAIOCh
pazobpaThCsi C MaTepUAIIOM, HEOOXOAMMO CHOPMYIIMPOBATH BOIIPOCH! 1 OOPATUTHCS K MPETOIaBATEITIO
Ha KOHCYJbTalUuMu WM Onvkaiimed nekuuu. OOyuaromemycs HEOOXOAUMO PETryJsipHO OTBOAUTH
BpeMsl JUIsl NTOBTOPEHUS IPOMIEHHOIr0 Marepuaia, MpOoBepsis CBOM 3HAHUS, YMEHHS U HAaBBIKU IIO
KOHTPOJIbHBIM BompocaM (B npenenax Bpemenu CPC).

[lpakTuyeckne 3aHATHS COCTABISIOT BAXHYIO 4YacTh TNPO(ECCHOHANBHOW TMOATOTOBKU
cTyaeHToB. OCHOBHAS II€NIb NMPOBEICHUS MPAKTUYECKUX (CEMMHAPCKUX) 3aHATHI — QOpMUpPOBAHUE Y
CTYACHTOB aHAJIUTHYECKOTO, TBOPYECKOTO MBINUICHHUS IyTEM MPUOOPETECHHS MPAKTUIECKUX HABBIKOB.
Copepxanue mpaktTuueckux 3aHsaTuil guxcupyercs B PIIJ] B paznmene 5.4. HacTosimiell mporpammel.
Baxno#i cocrapmnstoniel m000i (HOpPMBI TPAKTUYECKUX 3aHATUN SIBISIOTCS YIPAXHEHUS (3a1aHUS).
OcHoBa ynpaKHEHUS] — IPUMEP, KOTOPbIl pa3OupaeTcs ¢ MO3ULUK TEOPHH, Pa3BUTOM B jekiuu. Kak
NPaBUJIO, OCHOBHOE BHHMaHHE yJelsieTcsi (JOPMUPOBAHHIO KOHKPETHBIX YMEHHWH, HABBIKOB, YTO U
ompefieNisieT CoAepkKaHHe esTeNbHOCTH CTYJIEHTOB — pelIeHue 3aaad, rpaduueckue paboThI,
YTOYHEHHE KATEeropuil M MOHITHM HAyKH, SIBJISIOIIMXCS MPEANOCHUIKON MPAaBUIBHOTO MBIIUIEHUS U
peun. IlpakTudeckue (ceMUHApPCKUE) 3aHATUS BBIMNOJIHSIOT CIEAYIONIME 3aJaud: CTUMYIUPYIOT
peryjsipHOE HM3y4YE€HHE DPEKOMEHJOBAaHHOW JIMTEpaTypbl, a TakK€ BHHUMATEJIbHOE OTHOIIEHHE K
JEKIIMOHHOMY KYpPCY; 3aKpeIUISIIOT 3HaHMsI, MOJMy4YeHHbIE B MPOIEcCe JIEKIMOHHOTO OOY4YeHHs U
CaMOCTOSITENIbHOM paboThl HajA JUTEpaTypoM; pacHMpsoT 00BbEM MpOo(ecCHOHATBHO 3HAUYMMBIX
3HAaHUH, YMEHUN, HABBIKOB; IO3BOJIAIOT IMPOBEPUTH MPABUIBHOCTh paHEe IOJYyUYEHHBIX 3HAHMIA;
IPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIUIEHUS, YCTHOIO BBICTYIJICHHUS; CIHOCOOCTBYIOT
CBOOOJTHOMY OIEPUPOBAHUIO TEPMUHOJIOTHEH; TPENIOCTABISAIOT MPENoJaBaTeIl0 BO3MOKHOCTh
CUCTEMATUYECKU KOHTPOJIUPOBATh YPOBEHb CAMOCTOSITEILHON paboThl cTyneHTOB. [Ipu moaroroske k
MPAKTUYECKUM 3aHATHIM HEOOXOAMMO MPOCMOTPETh KOHCTIEKTHI JEKIIUH U METOJUYECKHE YKa3aHHUs,
PEKOMEH/I0BaHHYIO JIMTEPATypy IO JaHHOM TeMe; BBIOJHUThH JOMAIIHEE 3aJaHHE; MOATOTOBUTHCS K
OTBETY Ha KOHTpOJIbHBIE BOMPOCH.. B caMoOM Hauane NpPakTHUYECKOTO 3aHATUs MpernojaBaTeIeM
IPOBOAMTCS OINpPOC CTYACHTOB 10 H3y4yaeMOW TeMe C BbICTaBlieHMEM OIeHOK. /[lanee mon
PYKOBOJCTBOM IPENOJaBaTeNsl PEIIaloTCs 3a1auu 10 JaHHOW TeMe. B mponecce pemeHus 3azadyu B
MHTEPAaKTUBHONH (QopMe MPOBOAUTCS OOCYXJIE€HHE BO3MOXKHBIX IYyTEH pEIIeHUs, JOCTOBEPHOCTU
MOJyYEHHBIX PE3yJNbTATOB, OLEHKH TPAaBUILHOCTH pelIeHHs. AKTUBHOCTh B OOCYXKIEHUU U
aJIeKBaTHOCTh CY’KJICHHUI OIIEHUBAETCSI COOTBETCTBYIOLIUM OajjioM.

VYrany6neHue U KOHKpeTH3alus 3HAHUH MPOM3BOIUTCS MPH MPOBEIEHUH Ja0OpaTOPHBIX padoT.
OCHOBHBIM METOZOM MPOBEACHUS 3TUX 3aHATHM SBISETCS CAMOCTOSATENIbHAs pabdoTa CTYJIEHTOB C
UCIIOJIb30BaHUEM J1a00PaTOPHOro 00OPYIOBAHMUS, HATJSAHBIX MOCOOHMHM, HEOOXOIUMON TEXHUYECKOMN
JOKYMEHTalmu W JuTepaTypbl. Kaxgoe 3aHsATHE OCHAIIaeTcsl AUAAKTHUECKUMU MaTepHallaMu:
riakaramu, cxemamu. Cojnepxanue abopaTopHbIX 3aHATHH ¢ukcupyerca B PIIJ] B pazmene 5.5.
HAaCTOSIIEN MPOrpaMMBbl

[Ipr moaroToBke K 3K3aMeHy B JONOJHEHHWE K HM3YUYEHHUIO KOHCIEKTOB JIEKLUi, HEOOXOIHMMO
MOJI30BaThCS yUEOHOH JINTepaTypol, peKOMEHI0BAaHHON K HacTosIiel mporpamme. [Ipu moaroroske
K 9K3aMeHY HeOOXOIMMO HM3y4YUTh TEOPHUIO: OINpPEJENICHUS] BCEX MOHATUI M 3aKOHOB /10 COCTOSIHUS
MOHMMAaHUS MaTepHajia U CaMOCTOSITENIbHO PEUINTh MO HECKOJIbKY THUIIOBBIX 3aJa4 U3 Ka)J0H TEMBI.
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[Tpu pemennu 3agau Bceraa He0OOX0IMMO YMETh KaUeCTBEHHO HHTEPIPETUPOBATH UTOT PELICHHUS.
CamocrositenbHas pabota cryaenToB (CPC) mo quciuruinHe urpaeT BaKHYIO POJIb B X0/ BCETO
ydeOHoro mnpoiiecca. Marepuaiibl 1 MeToiudeckue pekoMmenaanuu st ooecrnieuenus CPC rorossarcs
Iperno/iaBaTeyieM U BBIJAIOTCS CTYJCHTY MPEToaaBaTesieM u OMOIHOTEKOM.
9.1 YueOHO-MeTOAMYECKHE MATEPHAJIBI I10 CAMOCTOSTEIbLHON padoTe CTYIeHTOB.

oudIMoTekamMu u
JIPYTHEMH PECYpPCaMU

Paznen / Tema Mertobt Crioco6s!1 (hopmbr) CpencrBa
dopMupyemsle
C YKa3aHHEM OCHOBHBIX 0o0yueHus 0o0yueHus oOyJeHus
KOMIIETEHIINU
y4eOHBIX 3JIEMEHTOB
1 2 3 4 5
OCHOBBI TEPMOJUHAMUKH. VYK-1 Pa6oTa B GUGIHOTEKE. Veobio
OIK-7 Pabora ¢ 35eKTpOHHBIMU
METOJINYECKUE
OoubnmorekamMu u
nocoowust, I[TK
JIPYTUMH peECypcamu
XuMuyeckasi KHHETHKA. YK-1 = PaGora B 6ubnamoreke.
= VY4ebHo-
XUMUYECKUE PaBHOBECHSI. OIIK-7 e PaGora ¢ 35eKTpOHHBIMU
= METOINYECKHUE
= O6ubnuorekamu u
rmocoous, I1K
D APYTHMH peCypcamMu
o,
XHUMHUYECKOE PaBHOBECUE YK-1 3) PaGora B 6ubnmoreke.
2 VY4ebHo-
OIIK-7 = PaGora ¢ 35eKTpOHHBIMU
S METOJINYECKUE
= OoubnmoTrekamMu u
< rmocoous, I1K
= JPYTUMH pecypcaMmu
VYyeHue o pacTBoOpax. YK-1 = PaGora B 6ubnmoreke.
= Yy4eOHo-
Tunel XUuMHYECKUX OIIK-7 ) PaGora ¢ 35eKTpOHHBIMU
. = METOAMYECKHE
peaKkIuii. = OnoOIMOTEKAMU U
Q nocoous, ITK
e JIPYTUMU pECYpCaMu
o <
KonnurarusHsie cBolicTBa YK-1 g PaGora B 6ubnmoreke.
= Yy4eOHo-
pacTBOpOB OIIK-7 = Pabota ¢ anekTpoHHBIMEI
¢ METOINICCKUE
o= OoubnmoTrekamMu u
= nocoowust, I[TK
z JPYTHEMH PECYpCaMu
[Iporonutnyeckue YK-1 = Pabora B 6ubamnorexe.
& VYyebHo-
PaBHOBECHS. OIIK-7 v Pabota ¢ 351eKTpOHHBIMU
& METOAMYECKHE
> OoubnmoTekamMu u
3 nocoowust, I[TK
2 JPYTHEMH PECYpCaMu
[Iporonutnyeckue YK-1 = Pabora B 6ubamnorexe.
2 VYyebHo-
paBHOBECHS. OIIK-7 s Pabora ¢ 3neKTpoHHBIMU
g METOJANYCSCKHUE
OoubnmoTrekamMu u
2 nocoowust, I[TK
= JPYTHEMH PECYypCaMu
I'ereporennbie paBHOBECHS YK-1 2 Pabora B 6ubamnoreke.
= VYyebHo-
U IIPOLIECCHI OIIK-7 S Pabota ¢ 31eKTpOHHBIMHU
E METOAMYECKHE
3 OMOIMOTEKaMH U
m nocobus, [TK
JPYTHUMH pECYpCaMu
Penoxc-nporieccol u YK-1 PaGora B 6ubanoreke.
VYuebHo-
paBHOBECHS OIIK-7 Pabota ¢ 31eKTpOHHBIMHU
METOAMYECKHE

nocoowust, I[TK
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9.2. Y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 MPAKTHYECKHUM (JIA00PaTOPHBIM)

3AHATUAM JUCHUITINHBI

Ne paznena
JTUCIHHUIIINHEI

HanmenoBanue
JIa00pPATOPHBIX
padot

MeTtoanl
o0yueHust

Cnoco0nl

(dopmbI)
o0y4eHust

CpencrBa
o0yueHust

2

3

4

OCHOBBI

TCPMOAUHAMUKHU.

TepMoguHamMu4eck
Ue pacueThl Mo
ypaBHEHUSM
XAMHAYECKHUX
peaKIui.

10 UCTOYHUKY
3HAHUM: JICKIINH,
MPaKTUYECKHUE
paboThI

o HA3HAYEHHIO:
npuodperenne
3HAHWM, aHaJIN3,
3aKpervieHue,
MpOBEpKa 3HAHUU
10 TUILY
MO3HABATEJIbHOM
JeATeJIbHOCTH:
O0OBSICHUTEIIBHO-
MJUTFOCTPATUBHBIM,
penpoOayKTUBHBIN

CamocTosTelnb
Hasi pabora
CTYyJICHTA,
JIOMAIITHHE
3aJIaHuA.

YcrtHas peub,
pa3aaToOYHbII
MaTepHa,
naboparopHoe
obopynoBaHU
e

XuMuueckas
KUHETHKA.
XuMHudeckue
PaBHOBECHS.

CxopocTh
XUMUYECKUX
peaKuui.

10 UCTOYHUKY
3HAHUM: JICKIIHNH,
MPaKTUYECKHE
paboThl

10 HA3HAYEHUIO:
npuoodpeTeHne
3HAHWM, aHAJIN3,
3aKpervieHue,
MpOBEpKa 3HAHUU
1o TUMIY
MO3HABATEJIbHOM
AeSITeIbHOCTH:
0OBSICHUTEIIBHO-
WJUTIOCTPATUBHBIN,
pEenpOyKTHUBHBIN

CamocrosiTens
Has pabora
CTYICHTA,
JIOMAIITHHE
3aJIaHusl.

YcTHas peus,
pa3aaToyHbIN
Marepuail,
nabopaTopHoe
00opy0BaHU
e

XHUMHYECKOE
paBHOBeECHE

XUMHYECKOE
paBHOBECHE.

110 MICTOYHUKY
3HAHUM: JICKIINH,
MPAaKTUYECKHUE
paboTsl

110 HA3HAYECHUIO:
npruodpereHue
3HAHWM, aHaJIU3,
3aKpEIICHUE,
MpOBEpPKa 3HAHUU
1o TUILY
MO3HABATEJIbHOM
AesITeJIbHOCTH:
00BSICHUTEIIBHO-
WJUTFOCTPATUBHBIM,
penpOyKTHUBHBIN

CamocTosTenb
Has pabora
CTYIEHTA,
JIOMAIITHHE
3aaHHsA.

YcTHas peus,
pa3aaToOYHbII
MaTepua,
nabopaTopHoe
o0opynoBaHH
e
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VYuenue o IIpurorosnexue 110 HCTOYHUKY Camocrostens | YcrTHas pedsb,
pactBopax. Tumnsl | pacTBOpOB 3HAHUM: JIEKIUH, Has pabora pa3aaToYHbII
XUMHYECKHUX 3aJJaHHBIX IIPaKTUYECKHE CTYyJEHTA, Marepuall,
peakuui. KOHLEHTpaL . paboThI JIOMalIHUE nabopaTtopHoe
Pemenue 3a1a4u 1 | 10 Ha3HAYEHHIO: 3a/1aHMUsL. 000pyI0BaHU
YIPaXHEHUS 110 npuodpeTeHue e
IPOTOJUTHYECKUM | 3HAHWM, aHAIIN3,
PaBHOBECHSIM. 3aKpeIlIeHueE,
MPOBEpPKa 3HAHUU
110 THILY
MO3HABATEJIbLHOM
AeATEeJbHOCTH:
O0BSICHUTEIIBHO-
UJUTIOCTPATUBHBIN,
penpOyKTHUBHBIN
Komnurarususie Komnurarususie 110 HCTOYHHUKY CamocrosTens | YcrTHas peds,
CBOMCTBA CBOMCTBA 3HAHMM: JICKIINH, Has pabota pa3laTO4HbIN
pacTBOpOB pacTBOpOB IIPaKTUYECKHE CTYyJEHTA, MaTepuail,
paboThI JIOMalIHUe naboparopHoe
110 HA3HAYCHHIO: 3a/laHusl. 000pyZI0BaHU
npuodpeTeHne e
3HAHWM, aHaIN3,
3aKpeIUICHUE,
IIPOBEPKA 3HAHUU
10 THILY
MO3HABATEJIbLHOM
e TeJIbHOCTH:
OO0BSICHUTENBHO-
MJUTFOCTPATUBHBIM,
pEenpOLyKTUBHBIN
IIporonutnyeckue | ['maponus cosei. 110 HCTOYHUKY CamocrosTens | YcrHas pedb,
paBHOBECHS. Pacuers! pH. 3HAHMM: JICKLIHH, Has paboTta pa3IaTOYHbIN
MPaKTUYECKHE CTyJEHTAa, Marepuail,
paboThI JIOMaIllHH1e naboparopHoe
110 HA3HAYCHUIO: 3a/1aHMUSL. 00opynoBaHU
npuodpeTeHue e
3HAHWM, aHAJIU3,
3aKpeIIeHUE,
MpOBEpKa 3HAHUI
10 THITY
N03HABATEJIbHOM
AeATEeJbHOCTH:
0O0BSCHUTENIBHO-
WJUTIOCTPATUBHBIN,
pENPONYKTHUBHBIN
[Tpotonutnueckue | bydepHsie 10 HCTOYHHUKY Camocrostens | YcrTHas pedsb,
paBHOBECHS. pacTBOpHI 3HAHUIA: JIEKIUH, Has pabota pa3gaTovHbIi
MIPaKTUYECKHE CTYyJEHTA, MaTepuail,
paboThI JIOMalIHue nabopaTopHoe
10 HA3HAYCHHIO: 3a/1aHusl. 000pyI0BaHU
npruodpereHue e

3HAHWM, aHAJIU3,
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3aKpervieHue,
MpOBEpKa 3HAHUU
10 TUILY
No3HABaTeJbLHOM
JeATeJIbHOCTH:
O0OBACHUTENIHHO-
MJUTFOCTPATUBHBIM,
penpOayKTUBHBIN

I'ereporennsie
paBHOBECHs U
IIPOLIECCHI

I'ereporennsie
paBHOBECHs U
IPOLECCHI.

10 UCTOYHUKY
3HAHUM: JICKIIHNH,
MPaKTUYECKUE
paboThl

10 HA3HAYEHUIO:
npuodpeTeHne
3HAHWM, aHAJIU3,
3aKpeIUIeHHeE,
MpOBEpPKa 3HAHUI
10 THILY
MO3HABATEJIbHOM
AeSITeIbHOCTH:
0OBSACHUTEIIBHO-
WJUTFOCTPATUBHBIM,
pEenpOyKTHUBHBIN

Camocrositens
Has pabora
CTYICHTA,
JIOMAIITHUE
3a/laHusl.

YcTHas peus,
pa3aaToYHbII
Marepuail,
nabopaTopHoe
o0opynoBaHU
e

Penokc-mporiecchl
U paBHOBECHUS

OKHUCIUTENBHO-
BOCCTAHOBUTEIbH
bIC pEAKIINH

110 HCTOYHHUKY
3HAHUM: JICKIINH,
MPaKTUYECKHUE
paboThl

10 HA3HAYEHHI0:
npuodpeTeHne
3HAHWM, aHAJIU3,
3aKpEIUICHHE,
MpOBEpPKa 3HAHUU
1o TUILY
NO3HABATEJIbHOMN
AeATeJIbHOCTH:
0OBSICHUTEIIBHO-
MJUTFOCTPATUBHBIM,
pEenpOLyKTUBHBIN

CamocTosTelb
Has pabora
CTYICHTA,
JIOMaIlTHHE
3aaHHA.

YcrTHas peus,
pa3aaToYHbII
MaTepua,
nabopaTopHoe
o0opyoBaHU
e
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10. Ilepeyenb WHGOPMANMUOHHBIX TEXHOJOTHUH, MCIOJAb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeILHOIO Mpolecca MO0 IUCHUILVIMHE (MOAYJI0), BKJKYAs INepedyeHb MPOrpPaMMHOIO
o0ecriedyeHUs1 M UH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

NudopmamoHHble TEXHOJOTWUH, HWCHOJb3YyeMble TP OCYIIECTBICHWH OOpa30BaTENbHOTO
Ipolecca Mo JUCIUILINHE MTO3BOJISAIOT:

- OpraHu3oBaTh IMpolecC 00pa3oBaHWS IIyTeM BU3yalW3allMKd H3ydaeMod HHQOpMAaIiH
MOCPECTBOM HCIOIb30BaHUS NPe3eHTaLN, yueOHBIX (PUITEMOB;

- KOHTPOJIMPOBATh PE3yIbTaThl O0yUEHUS Ha OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUS;

- aBTOMAaTH3UPOBATh pacUeThl AHATUTHYECKUX IIOKa3aTejei, MpeayCMOTPEHHBIE TPOrpaMMOn

Hay‘lHO-HCCHGHOBaTeHBCKOﬁ pa60Tm;

- aBTOMATH3UPOBATh MOWCK WH(POPMAIMHA TOCPEICTBOM HCIIOIH30BAHUS

CIIPaBOYHBIX CUCTEM.

10.1. Ilepeyennb HEOOXOAUMOT0 MPOTPAMMHOI0 00eceYeHusl

HaumenoBanue NMporpammMHoOro oﬁecnequnﬂ,
Nnpou3BOAMUTEIb

PexBU3UTHI NMoATBep:RIAOLIEro JOKyMeHTa (Ne
JIMLIEH31H, 1aTAa NPHOOpeTeHUs1, CPOK AeiCTBHUS)

Microsoft Office Word 2010

Howmep npoayxkra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

Kaspersky Anti-virus 6/0 Ne  jumensum  26FE-000451-5729CF81  Cpok
murensun 07.02.2020
Adobe Reader 9 Becmnarno, 01.02.2019,
K-Lite Codec Pack, Codec Guide Bbecrmmarno, 01.02.2019, 6Geccpounsrii
OCWindows7 [Ipodeccrnonanphast, | Ne 00371-838-5849405-85257, 23.01.2012,
MicrosoftCorp. OeccpouHbIi
7-zip.org GNU LGPL
Oducnsriii naker WPSOffice CBobonHo pacnpoctpansiemoe [10
10.2. IlepeyeHb He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnapiii  oOyuaromuiics B TedeHHe Bcero nmnepuoia oOydeHus obecriedeH
WHAWBUAYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMAM:

1. DnexTpoHHas OoubmuoTeUHast cucremMa «KoHcynbTant CTYyJICHTa»
(http://www.studentlibrary.ru/)

2. DnekrporHas oubmmoreunas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

3. DnexTpoHHas OonbmuoTeuHast cucreMa «ZNANIUM.COM»
(http://www.znanium.com).

Jns  oOydaromuxcst obecriedeH noctyn (yAajdeHHBIA JOCTYI) K  CIEAYIOUIUM

COBpPCMCHHBIM HpO(I)CCCI/IOHaJ'IBHBIM 0azam JaHHBIX,

IIOMCKOBBIM CHUCTCMaM:

HH(bOpMaL[HOHHBIM CIIpaBOYHBIM U

1. Koncynerant [lmtoc — cipaBounas npaBoBast cuctema (http://consultant.ru)
2. Hayunas snextponnas ounbnuorexa (HOB) (http://www.elibrary.ru)
3. Dnexrponnas bubnmoreka uccepramuii (https://dvs.rsl.ru)
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http://www.iprbookshop.ru/81038.html

4. KubepJlenunka (http://cyberleninka.ru)
5. HanmonaneHas anekrponnas 6udnuoreka (http://H36.pd)

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl HeOOXOAMMON JIsl OCYHIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIEcca N0 JMCUUILIHHE (MOTYJII0)

HanmMmeHoBaHUS cieruaiabHBIX
HOMENIECHUN U MOMEIICHUN IS
CaMOCTOSITEIIbHON PabOThI

OcCHAaIIEHHOCTE
CIICIIHANBHBIX IIOMCIICHUH U
IIOMENIECHUN I
CaMOCTOSITENILHOM paOOThI

[epeueHb JTUIEH3MOHHOTO
MIPOrPaMMHOTO O0ECTICUCHUSI.
PeKBU3UTHI TOATBEPIKIAAIOIETO
JJOKYMEHTAa

CrnennanabHbIe TOMEIIEHUS

a. 302.

JlaGopaTopust o01IeH 1
HEOPTaHMYECKON XUMUU Kadeaphl
XUMUH, (PU3UKU U (DU3UKO-
XUMHYECKHX METOJIOB
WCCIICIOBaHMS C TIperapaTop-
ckoi: a. 303, a. 304.

[peaKTHUBBI, 000pyIOBaHHE -
BECHI TEXHUYECKHE, BECHI
QHATUTHYECKUE,

[POTOPHBIN HCTIAPUTED,

JlaGopaTopust aHATUTUYECKON 'YueOHast MeOeIb: CTOJIBI, 1. Cornamenue (monmucka) HA
XUMHHU Kadeapbl XUMUH, (GU3UKH UCTYIIbS, JOCKA JIJIs TUChMa NPOTPaMMHBIC  MPOJYKTHI  KOMITAHUH
(DUBUKO-XMMHYECKUX METO/IOB MeJioM; JTabopaTopHbie cToNbl, |Microsoft — mns roCcyJ1apCTBEHHBIX
MCCIICIOBAHMS: mKadbl, HATJISAHBIE TOCOOHS, |00pa30BaTEIbHBIX YUPESKICHUN]

ABTOMATHYECKUM TUTpATop,

MarHuTHas Melanka, pH-merp,
CYLIMJIBHBIN Kad,
YJIBTpa3ByKoBasi OaHs

'YueOHast MeOelIb: CTOJIBbI,
CTYJbsl, JOCKA JUJIs TUChbMa
MeJoM; 1a00paTOPHBIE CTOJIBI,
BBITSDKHOM IIKad), MOMKa,
CIIpaBOYHasl IUTEPATYypa,
HarJs11Hble mocoous,
[peaKTUBbI, 000PYJOBAHUE -
BECHl TEXHUYECKHE, BECHI
111(pOBbIE, ABTOMATUUYECKHI
TUTPATOP, MarHUTHAsI MeIlIajKa,
pH-meTp, ananuzarop
BOJIbTAMIIEPMETPUUECKH,
TEpPMOCTAT, YJIbTPa3ByKOBas
OaHs1, neHTpudyra,
TUCTHILIISITOP, TOTEHIIMOCTAT.

(Microsoft Open Value Subscription|
Education Solutions Agreement Ne
V8209819.). ITlaker BkiroyaeT B ceOs]
BECh CHEKTpP MporpamMm (OmMeparuoOHHbIE
cucreMbl pasHoro kiacca, CYBJ,
cpencTBa pa3paboTkH, OUCHBIN TAKeT).
2. AHTUBHpYCHBIE IIPOrpaMMBI:
Kaspersky Endpoint Security - No
JMIIEH3UN

17E0-160128-131746-407-72.
KonuuectBo: 400 pabounx mect. Cpok
nevicteua 1 ron.

IloMemienus Ais caMOCTOATEIbHOM pa6OTBI

B xauecTBe moMemeHuH 11
CaMOCTOSITENIbHOW paboThl MOTYT
OBITh:

MynbsTUMeauiiHas 1abopaTopus
a.228, yin. IlepBomarickas, 191, 2
9TaX; YUTAJIbHBIN 3T

ya. [lepBomaiickast, 191, 3 stax.

KommnbroTepnsiii kitacc Ha 8
Nnocago4HbIX MECT,
OCHAIIICHHBIA KOMIIBIOTEPAMU
¢ BBIX0/10M B MIHTEpHET,
71a00paTOPHBIM
000py10BaHUEM, HATIISAHBIMU
MOCOOUSIMH, CITPaBOYHOM
JIATEPATYpPOH.
UuTanpHbIN 3aI
IlepeHocHOE MyJIBTUMENNITHOE
000py1I0BaHNE, KOMITHIOTEPHI

CBoOoaHO pacmpocTpaHsieMoe
(6ecruratHoe He Tpebyroliee
JMIIEH3WPOBAHUS ) IPOTPAMMHOE
obecrieyeHue:

1.OnepanmonHas cuctema Ha 6aze
Linux;

2.0¢ucHsiii naker OpenOffice;
3.I'papuueckuit naker Gimp;
4.Bekropubiii penaktop Inkscape;
AHTHBHUPYCHBIE TPOTPAMMBI:
Kaspersky Endpoint Security - Ne
muuen3un 17E016012813174640772.

Ha 15 nocago4HbIX MECT,
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OCHAILICHHBIA KOMIIbIOTEPAMHU
Pentium ¢ BEIXOZOM B
WuTepner, yueOHo-
METOJIMYECKOMN JTUTEPATyPOU.

KonngectBo: 400 pabounx mect. Cpok
nenctsus 1 rom.
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JlomosiHeHnsI M U3MeHeHHs B padoueil mporpamMmme
Ha / yueOHbIi rog

B pabouyto mporpamMmmy

(HauMeHOBaHUE AUCITUTUIMHBI)

JUTSL HallpaBJieHUs (CHeHaaIbHOCTH)

(HOoMep HampaBieHus (CIEUaTbHOCTH)

BHOCATCA CICAYOIHNE JOMOJHCHUA U U3MCHCHUA:

JlononHeHrst 1 U3MEHEHUS BHEC

(momxnHOCTh, @.1.O., moamnuce)

Pabouas nporpamma nepecMoTpeHa u 0Jjo0peHa Ha 3acelanuu Kadeapbl

(_HaI/IMeHOBaHI/Ie Kadeapsl)

« » 20 I.

3aBenyrouuii kadeapoit

(moamuce)

(®.11.0.)
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