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1. Ilesm u 3axauM y4eOHOM AU CHUNIHHBI

Lenpro QUCHMIUTMHBL SBISETCST (OPMUPOBAHUE Y Bpada-JIeueOHUKA CUCTEMHBIX 3HAHUI
00 OCHOBHBIX (PM3UKO-XHMHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHHSI OMOXUMUYECKUX TPOIIECCOB
(B HOpME U TpHU NATOJOTHHM) HA MOJIEKYISPHOM U KJIETOYHOM YPOBHSIX; O CTPOCHUU U
MexaHn3MaxX (PYHKIIMOHUPOBAHUS OWOJIOTMYECKH AaKTUBHBIX COCIUHEHHIA, (OPMUPOBAHUE
€CTECTBCHHOHAYYHOTO MBIIIJICHUS CIICIIHATUCTOB MEAUIIMHCKOTO JIEYeOHOTO PO QHIIS.

3aoauamu QUCHUILINHEI SBJISIOTCS:

- TIOBBIIIIEHUE YPOBHS TEOPETHMUYECKOW MOATOTOBKH CTYACHTOB, YMEHHE HCIIOJIb30BATh
CTAaTUCTHYECKHE METOAbl i OoO0pabOTKM W aHalu3a JaHHBIX MEIUKO-OHMOJIOTMYECKIX
HCCIICIOBAHUM;

- TIOHMMaHHUE CTYIACHTOM CMbBICIa XUMHUYECKUX SIBJICHUM, MPOUCXOJANIMX B >KHUBOM
OpraHu3Me, MCMOJIb30BAHNE XMMHUYECKHX 3aKOHOB NPU JUATHOCTHKE M JICUCHUH 3a00JIeBaHUM,
yMEHHUE pa3o0paThCsi B XUMUYECKUX MPUHIIUIIAX paOdOThI U YCTPOMCTBE MPUOOPOB U arapaTos,
MIPUMEHSEMBIX B COBPEMEHHOM METUITHE.

- copMHUpPOBaTh Y CTYJEHTOB HaBBIKM OpraHU3alliyd MEPOIPUITHI 110 OXpaHe Tpyaa U
TE€XHHMKE 0€30MacCHOCTHU B XMMHMUYECKOH JJabopaTopuu Mpu paboTe ¢ MpudopamMu U peakTUBaMU;

- chOopMHPOBATH Y CTYACHTOB IIPEICTABICHUE O TEPMOTUHAMUYECKUX U KHHETHIECKUX
3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUECKIX U OMOXUMUUYECKHUX MPOIIECCOB;

- U3YUCHHUC @HSHKO-XHMH‘IGCKI/IX aCIIEKTOB Ba)KHEHIITNX OMOXUMUYECKHX IpOoIECCOB U
roMeocTasa B OpraHu3mMe;

- U3y4E€HHE MEXaHN3MOB 00pPa30BaHM OCHOBHOTO HEOPraHUYECKOTO BEIIECTBA KOCTHOM
TKaHU ¥ 3yOHOM dMaJii, KUCIOTHO-OCHOBHBIE CBOMCTBA OMOKHUIKOCTEH OpraHN3Ma;

2. Mecto nucuumiaunbl B cTpykrype OIl mo cneunajbHOCTH

Jucnuminaa  BXOAMT B mepedeHb 0OazoBoit  vactu  OIIOII. Ona wumeer
MPEIICCTBYIONMKNE JIOTHYECKHE U COJACPKATEIHbHO-METOAMYCCKHE CBS3U C TPEIAMETaMHu,
W3yYCHHBIMH CTYJEHTaMH B IIPOIIECCEe OCBOCHUS 0Opa3oBaTEIbHON MPOrpaMMBI OCHOBHOIO
obmero obpazoBanus 1o npeameram «dusnka» nu «Marematukay, «buomorusy.

JIst u3ydYeHus: TaHHOW MUCHUIUIMHBI CTYJIEHT OJDKEH 001a1aTh 3HAaHUSMH OCHOB XUMHH
B 00bE€ME CpEIHEH IIKOJIBI, a TAKXKE YMETh IPUMEHSTh OTH 3HAHUS JJI PEIICHUS TPAKTUICCKUX
3a1a4.

3. [lepeyenb mMJaHMPyeMbIX Ppe3yJabTATOB OOy4YeHUS] M BOCHHMTAHHUA 1O
AUCUHMILTHHE, COOTHECEHHBbIX c IJIAHUPYEeMbIMU pe3yJbTaTaMu 0CBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMmMbl

[InanupyeMbIMu pe3ynbTaTaMu OOY4EHUS IO JUCLUUILUIUHE, SBJSIOTCS 3HAHHS, YMEHUS,
BIIAQJICHUS W/WIU OMBIT JEATEIbHOCTH, XapaKTepU3YIOUIUE ITambl/ypoBHH (OPMHUPOBAHUS
KOMIIETEHIIMI U oOecrneyuBarolue [IOCTHKEHHE IUJIAHUPYEMBbIX pe3ylbTaTOB OCBOCHUS
00pa3oBaTeNbHON MPOTrPaMMBI B IIEJIOM.

Jucuunnubaa «XuMHS» HampaBlieHa Ha (OPMUPOBAHHE Yy CTYAEHTOB CIEIYIOIIUX
KOMIIETeHIIMM:

- OIIK-1 - TroTOBHOCTBHIO pemiaTh CTaHIAPTHBIE 3afaud  MpodeccroHalbHOMN
JEeSITENFHOCTH C MUCTHOJIb30BaHUEM HH(DOPMAIIMOHHBIX, OMOIHOTpadUUIecKUX pecypcoB, MEIUKO-
OMOJOTHYECKON TEPMHUHOJOTUHU, WH(HOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH U y4eTOM
OCHOBHBIX TpeOOBaHMI HH(POPMAIIMOHHON OE30MTaCHOCTH

- OIIK-7 - TOTOBHOCTHIO K WCIONH30BAHHIO OCHOBHBIX (U3UKO-XHUMHUYECKUX,
MaTeMaTHYE€CKMX W HWHBIX €CTECTBEHHOHAYYHBIX TOHATUM © METOJOB TIPU pEUICHUU
npodeccHoHaABHBIX 3a/1ay.

B PE3yJIbTaTe CTYACHT NOJIKCH:



-3HAaTh: TpaBWia PadOThl U TEXHUKH OE30MaCHOCTH B XMMHUYECKOH JIaOOpaTopuH MpH
pabote ¢ mpubopaMu U peaKTUBAMH; TEPMOJAMHAMHUYECKHE U KUHETHUYECKHE 3aKOHOMEPHOCTU
NPOTEKAaHUsI XUMHUYECKUX W OHOXMMHUYECKHX TIIPOLECCOB;  (U3UKO-XMMHUYECKHE AaCITEKThI
BOXHEWINNX OMOXMMHUYECKUX MPOILECCOB M TOMEOCTa3a B OPraHM3ME; MEXaHU3MBI JIEHCTBUS
Oy(epHBIX CHCTEM OpraHu3Ma, UX B3aUMOCBS3b U POJIb B MOAJACPKAHUN KHCIOTHO-OCHOBHOTO
paBHOBECHS, 0COOEHHOCTH KHCIOTHO-OCHOBHBIX CBOWCTB AMHUHOKHUCIIOT M OEJIKOB; CTPOEHHE U
XMMHMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OMOJIOrMYECKH BA)KHBIX OPraHMUYECKUX COEAMHEHUN;
MeXaHU3MbI 00pa30BaHMsI OCHOBHOTO HEOPraHWYECKOTO BEIIECTBA KOCTHON TKaHU W 3YOHOM
SMalld, KHCIOTHO-OCHOBHBIE CBOMCTBA OWOXHMIKOCTEH OpraHu3Ma; Ba)KHEWIINE 3aKOHbI
MEKTPOXUMHUH, MO3BOJIAIOIIME IPOrHO3UPOBATh KOPPO3MOHHYKO CTOMKOCTh U ONTUMHU3UPOBATH
IIOMCK  HOBBIX  KOHCTPYKLUMOHHBIX  CTOMATOJOIMYeCKUX  MarepuasioB. OcoOeHHOCTH
OMOXMMHYECKHUX OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB; (U3UKO-XMMHUECKHE OCHOBBI
MTOBEPXHOCTHBIX SIBJICHUN U (PaKTOPBI, BIUSAIONIME HA CBOOOJHYIO MOBEPXHOCTHYIO 3HEPTHIO;
OCOOEHHOCTH aJCcOpOLMK Ha pa3lIMYHBIX TpaHUIax pasfena @a3; XUMHKO-OMOJIOTMYECKYHO
CYIIHOCTb IPOILECCOB, NPOUCXOMAIINX B KMUBOM OPraHU3ME HAa MOJIEKYJSIPHOM M KJIETOYHOM
YPOBHSX; CTPOE€HHE M XHMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OHOJIOTUYECKH Ba)KHBIX
OPraHNYeCKUX COCTMHECHU M.

- yMeThb: TMOJb30BaThCsl Y4eOHOI, HaydyHOH, Hay4yHO-TIOMYJISPHOM M CIPaBOYHOM
JIUTEpaTypou, ceTpro HTEpHET; NpOrHO3upOBaTh PE3YAbTAT XUMHUYECKHX IPEBpAlICHUN
HEOPraHWYECKNX W OPraHMYECKUX COEIUHEHWH; MPOTHO3UPOBATH NPOTEKAHHE BO BPEMEHU
OMOXMMHYECKUX PEaKIMi, (epMEHTATUBHBIX MPOIIECCOB; paCCUMTHIBaTh 3HaueHUsI pH BOIHBIX
PacTBOPOB KUCJIOT U OCHOBAaHUM; UIEHTUGUIUPOBATh GYHKIMOHAIbHBIE TPYIIIbI, KUCIOTHBIE U
OCHOBHbBIE IIEHTPBI, CONMpPSDKEHHBIE M apoMaTHuecKue (hparMeHThl OPraHMYECKUX COETUHEHHM
JUI OIIPENIEJICHNS UX XMMHUYECKOTO MTOBEICHUS.

-BJIa/ieTh: 0a30BbBIMH TEXHOJOTHAMHU IpeoOpa3oBaHUs HHPOPMALUHU, TEKCTOBBIMH H
TaOMMYHBIMA pPEAaKTOpaMH, TEXHHKOW paboTel B cetn MHTEpHeT s mpodecCHOHATBHON
NeATeNbHOCTH; HaBbIKaMU M3MepeHus pH OHOXHIKOCTEH ¢ MOMOLIbI0 MOHOMEPOB; HaBBIKAMU
U3MEPEHUSI DIIEKTPOJHBIX TIOTCHUMANIOB; HAaBBIKAMH HW3MEPEHUS CKOPOCTH IPOTEKaHUs
XUMUYECKUX pEaKIHii; HaBbIKAMU olpeneneHust 0y(depHoil EMKOCTH PacTBOPOB, B TOM YHCIIE
CIIIOHBI; HABBIKAMM OIPEICIICHUS IOBEPXHOCTHOIO HATSHKCHMS IKUAKOCTEH; HaBBIKAMU
nocTpoeHust (a3oBbIX JUarpaMM OMHApHBIX CMECEi; HaBbIKaMU KOJIMYECTBEHHOTO OIPEEIICHHS
azicopOLMHU BEILECTB.

4. O0beM MCHMIIMHBI W BHAbI Yy4eOHOWl padoThl. OO0mAasi TPYI0eMKOCTb
JM CIHUILITHHBI

4.1. O0bemM TMCUMILIMHBI U BU/bI YU4eOHOI padoThl 10 04HOH (popMe 00yUeHUs

OO01as Tpy10eMKOCTh TUCHUIUIMHBI COCTaBsAeT 3 3aueTHbIX equHULbI (108 yacoB).

Bua yueO6Ho# padoThl Beero Cemecrper
gacoB/3.e. 1
KonTakTHbIe yachl (BCero) 51,35/1,43|51,35/1,43
B Tom uucie:
Jlexruu (JT) 17/0,47 17/0,47

[Tpaktnueckue 3anarus (I13) - -

Cemunapsl (C)

JIabopartopubie padboTs! (JIP) 34/0,94 | 34/0,94

KonraktHas pabdota B nepuon arrectaruu (KPAT) 0,35/0,01 | 0,35/0,01

CamocrosaTenpHas paboTa TOJ  PYKOBOJCTBOM
npenoasatens (CPII)

CamocrosiTesibHasi padota ctyneHToB (CP) (Bcero) 21/0,58 21/0,58

B ToM uucie:

KypcoBoii npoekT (paboTa) - -




PacuerHo-rpadudeckre paboTh - -
Pedepar 7/0,19 7/0,19
Jlpyeue euovr CPC (eciu npedycmampugaromcs,
npugooumcs nepeversb uooe CPC)

1. YuebHO-HUCCaeIOBaTEIbCKAs paboTa. 7/0,19 7/0,19

2. CocraBieHue IIaHa-KOHCIIEKTA. 7/0,19 7/0,19
dopmMa MpOMEKYTOUHON ATTECTALAN: JK3aMeH | DK3aMeH
IK3aMeH 35,65/0,99 | 35,65/0,99
O0mas TPy10eMKOCTh 108/3 108/3

4.2. O0beM AUCHUILIMHBI M BU/bI y4eOHOI padoThl o 3204HO0i popMme 00yueHHs
3aounas hopma 00yueHHs HE IPEyCMOTPEeHA Y4E€OHBIM TIJIaHOM.

5. CTpykTypa u cojaepkaHue Y4eOHOH M BOCHHUTATENbHOH AeATEJILHOCTH TNPH
peaau3anuu I CUMILINHBI

5.1. CTpykTypa ITUCHUIIMHBI VIS 04HOH GopMBbI 00ydeHust

Buabl yueOHoii n Dopmbl
BOCIIMTATEIbHOU TeKYyLlero
paboThl, BKJIIOYas KOHTPOJIsI

No Henen CaMOCTOSATEIbHYIO H | yCIIeBAEMOCTH

H; Paznen s TPYA0eMKOCTbH (B (no nHedensam

I AUCHUILTUHBI cemecT Yacax) cemecmpa)

pa o dopma
oM = = [=" o
= | < = a| A& | TPOMEXKYTOYHOM
Sl S5 & =B O
&) < @) S aTTecTaluu
(no cemecmpam)
1 cemectp
1. |DnemeHTHI
XUMUYECKON
1-3 4 6 4 TectupoBaHue
TEPMOIMHAMUKH U
KUHETHKHI
2. |YueHue o pacTBOpax.
OCHOBHBIE THIIbI
XUMUYECKUX 3auura
. 4-7 4 6 4 nabopaTopHO
paBHOBeCHUH U
paboThI
IIPOLIECCOB B
AKHU3HEIeATEIbHOCTH.

3. | PU3UKO-XUMUS 3amura
MOBEPXHOCTHBIX 8-10 | 2 6 4 71a60paTOpHOL
SIBJICHUM palboTHI

4. | OU3UKO-XUMUS
aucnepcHslx cucrem | 11-13 | 3 6 4 Moyns
u pactsopos BMC

5. |buonoruueckn
aKTHBHbBIE
COEJIMHEHUS, 14-16 | 2 6 3 TectupoBanue
JIeKaIe B OCHOBE
(YHKIMOHUPOBAHUS




KHUBBIX CUCTEM

Crtpoenue u cBOICTBa
OMOJIOTUYECKH
AKTUBHBIX
MTOJIMMEPOB,
JeKAIIUX B OCHOBE
(YHKITMOHHPOBAHUS
YKUBBIX CUCTEM.
[Tomumepst
MEUIITHCKOTO
Ha3HAYCHUS

17-20

0,35

3amura
nabopaTopHOU
paboThI

[Ipomexyrounas
aTTecTalus. IK3aMeH

35,65

DK3aMeH B yCTHOU
dbopme

UTOI'O:

17

34

0,35

21

5.2. CTpykTypa IUCHUNIMHBI IS 3204HOI (hOpMBbI 00yUeHUsI

3aounas hopma 00ydeHHs HE MPEeyCMOTPEHA yUeOHBIM TNTAHOM.




5.3.Copnep:xanne pa3iesoB JUCHMILNINHBI «XUMHS», 00pa3oBaTebHbIe TEXHOJIOTHU
JlexuMOHHBIN KypC

s p—
Ne HaumenoBanue ble Pe3yabTaThl ocBOCHMA Oo0pa3zoBarte/ibH
/n | TeMbl AU CUMIIIMHBI 3ad. en.) Conepanue KOMIIeTeHIH (3HATB, yMETb, BJIA/IeTh) ble TeXHOJIOTUH
0P0O| 390 U
Tema|DneMeHTsI [Ipeamer xumu4eckoi OIIK-1, |(3marb: 0a30Byl0 TEpPMHMHOJOTHIO,| TpaguiroHHas
1. |xumuyeckoi TEPMOAVNHAMUKHU. THUIIBI OIIK-7  |oTHOCAIYyIOCS K XUMHUYECKON JIeKIus
TEPMOJIMHAMUKHU U TEPMOJIUHAMHYECKUX CUCTEM U TEPMOJIMHAMHKE; OCHOBHBIE MOHATHUS
KUHETUKU nporieccoB. OCHOBHBIE MOHATHS u 3aKOHBI XUMHYECKON
TEPMOJIUHAMHUKYU — BHYTPEHHSS TEPMOIMHAMUKU;
SHEprus; TeImIoTa u padoTa Kak GOpMBI TEPMOJMHAMUYECKUE
nepeaady SHEPIruH. 3aKOHOMEPHOCTH, OIPENETAIOIINE
[IepBblii 3aKOH TEPMOJMHAMUKH. IIPOTEKaHUE XUMUYECKUX u
Ontanbnus. CTaHIapTHBIEC SHTAJIBIINN OMOXMMHUYECKHUX PEaKINA;
00pa3oBaHUs U CrOpaHUS BEILECTB. Ymers: MIPOU3BOJAUTH ¢uzuko-
3akoH ['ecca. Bropoii 3akoH XUMHYECKUE M3MEpEHUs,
TEPMOAVMHAMUKU. DHTPOIIUS. DHEPI U XapakTepU3ylolue T€ WIH HUHbIE
4/0,11 I'm66ca. Kpurepuu paBHOBeCHUS U CBOWMCTBA pacTBOPOB, CMeced U
HaIlpaBJIEHUsI CAaMOIIPOU3BOJIBHOIO Ipyrux oObEKTOB;
IPOTEKAHUs ITPOLIECCOB B 3aKPBITHIX MIPEACTABIISATh JTAaHHbIE

cuctemax. Poib 3HTaJIbIMHHOTO U
SHTPOMMUIHOTO (PaKTOPOB.
DK33prOHUYECKUE U SHIPPTOHUYECKUE
MPOIIECCHI, TPOTEKAIOIIUE B OPraHu3Me.
TepMoauHaMuKa XUMHUYECKOTO
paBHoBecusl. [Iporieccel o6paTuMbie U
HeoOpaTUMBbIE TI0 HApPaBICHHIO.
KoHCTaHTBI XMMUYECKOTO PaBHOBECHS.
[Iporno3upoBanue cMelIeHUs
XUMHUYECKOTO PABHOBECHSI.

9KCIIEPUMEHTAJIBHBIX MCCICIOBAHHUI B
BHJIC TPaUKOB U TAOJIHII;
IIPOU3BOIUTH HaOII0IEHHS 3a
POTEKAHUEM XUMHUYECKHX PEaKIMi 1
JieJaTh 000CHOBAHHBIE BHIBOIBI;
peliath THUMOBBIE KayeCTBEHHBIE U
pacueTHbIe XUMHYECKHE 3a]1a4H;
Bananers: HaBbIKaMU cOOpa U aHAH3a
uH(GOPMAIIMK; METOJUKOMN MOIy4eHUS
NpakTHYeckod  uHpopManuu, Ha




CranroHapHOE COCTOSIHUE KUBOTO
opraHusma.

TepmoauHamuka (ha30BBIX paBHOBECHH.
®dazoBble MPEBpAIICHUS] U1 PABHOBECHS.
OnHo- 1 TBYXKOMIIOHEHTHBIE
CUCTEMBI. JluarpaMmbl COCTOSTHUSI.
TBépasie pacTBOphI. CIIJIaBBI HA OCHOBE
0JIarOpOTHBIX METAJIOB, KOOAIbTA,
HUKEJISI, XpOMa, TUTaHa, MEJIH, JKeJe3a
Y UX IPUMEHEHUE B OPTOTICANIECKON 1
XUPYPTHUECKOW CTOMATOJIOTHH.
[IpeameT 1 OCHOBHBIC TTOHSATHUS
XHMHUYECKON KHHETUKHA. XUMHIECKas
KHHETHUKAa  KaK OCHOBA IS M3y4YeHUs
CKOpPOCTEW U MEXAaHU3MOB
OnoxXuMHUEcKUX mpoieccoB. CKOpocTh
peakyu, CpeIHsAsd CKOPOCTh PEAKLIUU B
WHTEpBAJIC BPEMEHHU, UCTUHHAs
CKOPOCTb. 3aBUCUMOCTb CKOPOCTH
peakUMM OT KOHLIEHTPALlUH PEareHToB.
Koncranra ckopoctu. Kunernueckue
ypaBHeHus peakiui. [Topsmok
peakuuu. Ilepuon nonynpeBpameHus.
[TonsiTre o hapMaKOKHHETHKE.
3aBUCHUMOCTb CKOPOCTH PEAKLIMH OT
TeMIieparypbl. Teopus aKTUBHBIX
COyJapeHHil. DHEepPreTUYECKU
npoduie peakiuu; SHEPTus
aKTUBAIlMU; YpaBHEHUE AppeHuyca.
[lonsaTHe 0 TeOpUU EPEXOTHOTO
COCTOSIHUSI.

Karanus. 'oMoreHHslii, reTeporeHHbIN
KaTajan3. JHEePreTHIecKuii mpoQuiib

OCHOBC HMCIOIINXCS
SKCIICPUMCHTAJIbHBIX TaHHbIX.




Katanutuueckoil peakuuu. [lonarue o6
MHTUOUTOpAX, IPOMOTOPAX,
aktuBaropax. OcCOOCHHOCTH
KaTaJIUTUYECKON aKTUBHOCTHU
¢dbepmenToB. YpaBHeHne Muxasiuca-
MenTeH. XuMU4eckasi KHHETUKA KaK
OCHOBA JJIsl U3YYEHUSI CKOPOCTEH U
MEXaHU3MOB OMOXUMHUYECKUX

Tema

Vyenwne o
pacTBopax.
OCHOBHBIE THITBI
XUMHAYECKUX
paBHOBECHI 1
MPOIIECCOB B
JKU3HEACATENLHOCTH

4/0,11

IIPOIIECCOB.
Ponp  BOmel WM pacTBOPOB B
KU3ZHEACSITSIIBHOCTH. dusnko-
XUMHYECKHE CBOMCTBA BOJEI.
TepMoauHaMuKa pacTBOPEHUA. 3aKOHBI
I'enpwn, JanbToHa, CeuenoBna.
Komnurarususie CBOMCTBA
paz0aBIICHHBIX pacTBOpPOB
HEIJEKTPOJIUTOB U DJIEKTPOJIUTOB.
3akoH Payns. N3menenue

TeMIiepaTtypbl  (pa3oBbIX  MEPEXOJIOB.
Ocmoc. OcMmoTHyeckoe  JaBIICHHE,
3akoH Bant-I'opda. OcMONAITBHOCTD.
Hzoocmus. Pons ocMmoca B
OMOJIOTMYECKUX CHCTEMaX.

[IpoTonutuyeckue paBHOBECUS U
MPOILECCHI. DneMeHThI Teopuu
pPacTBOPOB  CHJIBHBIX  3JICKTPOJIUTOB
(/leOast-XroKKens). HNonnas  cumia
pacTBopa. AKTUBHOCTH U KO(PDUITUEHT
AKTUBHOCTH HOHOB. Koncrantsl
KHUCJIOTHOCTH U OCHOBHOCTH. 3aKOH
OctBanbna.  BnusHue — pasmuyHbIX
(akTOpoB Ha CTENEHb HOHU3AIHH
nporosmta. [Iporonutuyeckas TEOpHs

OIlK-1,
OIIK-7

3HaTh: OCHOBHEIE CIIOCOOBI
BBIPOKEHUS KOHIICHTPAIAN
pPacTBOPOB; TEPMOTMHAMHYCCKUC
3aKOHOMEPHOCTH, OTIPEICIISTOIINE
MPOTEKAHUE XUMHYECKUX u
OMOXHMHUYECKHX
PEaKIU;KOJUTUTaTUBHbBIE CBOMCTBA
pa30aBICHHBIX  PacTBOPOB;0a30BYIO
TEPMUHOJIOTHIO,  OTHOCAIIYIOCS K
TEPMOJMHAMUKE pacTBOPOB;
OCHOBHBIE IIOHATHUS U 3aKOHBI
TEPMOJMHAMUKH PACTBOPOB;

YMeTh: MIPOU3BOJAUTH (buzuko-
XUMHUYECKHE HU3MEPCHHS,
XapaKTepU3ylollke T€ WU UHbIE
CBOWMCTBA pacTBOPOB, CMeced U
Ipyrux oObEKTOB;

MIPEICTABISITh JaHHEIE
SKCIIEPUMEHTAIBHBIX MCCIICIOBAHUNA B
BUJie rpauKOB U TaOIHIL;
MIPOU3BOIUTH HaOJII0ICHHS 3a
MPOTEKAHUEM XUMHUYECKHX PeaKInid u
JieJaTh 000CHOBAHHBIC BHIBOIBI;
peliaTth THUIOBbIE KayeCTBEHHBIE U

TpaguunonHas
JIEKIUS




bpéucrena-Jloypu. DneKTpoHHas
teopus (JIpbronca) KHCIOT U OCHOBAHUHU.
Koncranta  aBTOmportonms3a  BOJBI.
Pacuér pH nporosMTHYECKHX CHUCTEM.
Bydepnsie CUCTEMBI. Mexanusm
O0ydepHoro NeNcTBUS, OydepHas
émkocTh. bydepHble cucTeMbl KpOBH,
cioHbl. KHCIO0THO-OCHOBHBIE CBOIICTBA
CIIIOHBI, JIECHEBOW MKUAKOCTH, 3yOHOTO
mukBopa. [loHATHE O  KHCIOTHO-
OCHOBHOM I'OME0CTa3€ OpraHu3Ma.

I'eTeporennsie paBHOBECHS u
MIPOLIECCHI. PactBopenne
MaJIOPAaCTBOPUMBIX  IJIEKTPOJUTOB B
Bojme. KoHcTaHTa  pacTBOPHMOCTH.
VYcnoBus pacTBopeHHs U 00pa3oBaHUS
OCaIKOB. IM'mapoxkcucanatut u
¢dbropanaTut — HEOPraHUYECKHe
BEIIECTBA KOCTHOW TKaHW W 3yOHOM
sMaau. MexaHu3M Kajblupukanuu u
(hyHKIIMOHUPOBAHUS KaJIbLHEBOTO
Oydepa.  SBnenme  m3omopduszMa.
OcCTeoTpONHOCTh METaUIOB. Peakinuu,
JeKalMe B OCHOBE 0Opa3oBaHUs
KOHKPEMEHTOB.

HI/IraH,Z[OO6MeHHI>Ie PaBHOBCCHA U
IIPOLCCCHhI. TeOpI/IH KOMIIJICKCHBIX

COCIMHECHU, YCTOWYHUBOCTD
KOMILUIEKCHBIX COCIMHEHUN B PacTBOpE.
KoHcranTa HECTOMKOCTH
KOMIUIEKCHOTO HOHA. IHepTtHBIE U
Ta0UIIbHBIE KOMILJIEKCBI.
[Ipencrasnenus 0 CTPOCHUHU

pacyeTHbIE XUMHUYECKHE 3aa4H;
Bananers: HaBpIKaMu cOOpa U aHaIM3a
UHPOpPMALIUY; METOIUKOW TOTydIeHUS
NpakTU4ecko  mHpOpManuy, Ha
OCHOBE HUMEIOIINXCS
DKCIIEPUMEHTAIIbHBIX JaHHBIX.
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MeTauI0pepMEHTOB " JIPYruX
OMOKOMILIEKCHBIX COCIMHCHUI
(remorno6uH, LUTOXPOMBI,
KOOaJlaMUHBI).

Penoxc-paBHOBeCHs U IPOLIECCHI.
MexaHu3M BO3HUKHOBEHUS
AJIEKTPOJHOIO MOTEHIMANA.
lansBanmueckuit anement. DJ1C
raJlbBaHM4ecKoro anemenTa. [lonsrue o
penokc-cucreme. OKHCIUTENBHO-
BOCCTaHOBUTEIbHBIE TIOTCHIIHAJIBI KaK
KpUTEpUI HaIlpaBJIEHUS PEIOKC-
npouecca. YpaBHenne HepHera-
[Terepca. Bozauknosenne JJIC B
MOJIOCTU pPTa NpHU
METAJUIONPOTE3NPOBAHUU
(rampBaHUYECKHE MPOLIECCHI B MTOJIOCTH
pTa). DIEKTPOXUMHUS U penapanus
KOCTHOM TKaHU. Koppo3us xumuueckas
u anekTpoxumuyeckad. Kopposuiinas
CTOMKOCTh KOHCTPYKIIMOHHBIX
CTOMATOJIOTMYECKUX MAaTEpUaJIOB B
NOJIOCTH PTA.

Tema

Dduzuko-xumMus
IMOBEPXHOCTHBIX
SIBIICHUU

2/0,06

TepMoanHaMHUKa TMOBEPXHOCTHOTO
cnosi. [ToBepxnoctHast sneprusi [ u66ca
U TIOBEPXHOCTHOE HaTshKeHHE. MeTo bl
oTpeeNeHus MMOBEPXHOCTHOTO
HaTshKeHUs. [loBEpXHOCTHO-aKTHUBHBIE,
HEaKTUBHbIE M MHAKTHBHBIC BEIIECTBA.

[IpaBuno Tpayoe. MexdazoBbie
I'paHUIIbI paszzena. OHTANBIUA
CMa4MBaHUs u k03 urmeHt

l"I/I,Z[pO(pI/IJ'ILHOCTI/I. AI[FC3I/I$I N KOIc3usd.

OIIK-1,
OIIK-7

3HATh. OCHOBHbBIC IOHSATHUS U 3aKOHbI
TEPMOJANHAMUKHI MIOBEPXHOCTHBIX
SBJICHUM;  METOAbl  OINpeAeeHus
IOBEPXHOCTHOTO HaTSKEHMS,
(baxTOopbl, BIUAIOIINE Ha aACOPOIIHIO.
Ymers: OpOU3BOJUTh  (DUBHKO-
XMUMHYECKHE U3MEpEeHUs,
XapaKTEepU3yloIMe TE€ WU HUHbIE
CBOMCTBA MIOBEPXHOCTHBIX SIBJICHUN;
IPECTABIIATh JTAaHHbIE

TpanunonHas
JIEKIIUSA
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HaTSKEHHE
HOpME U Tpu

[ToBepxHOCTHOE
OMOXUIKOCTEH B
HaTOJIOTHUH.
AncopOuus. YpaBHEHHE HM30TEPMBbI
ajcopoumu I'uG6ca. W3mepenune
ajzcopOMM  Ha  TpaHUIE pasnena
TBEPIIOE TEJNO — ra3 U TBEPHOE TENO —
KHUIKOCTh. DakTophl, BIUSIONIME Ha
ancopOLUI0 Ta30B U PACTBOPEHHBIX
BEILIECTB. MoHomoneKynsipHast
azcopOIusi, ypaBHEHHE  H30TE€PMBI
aacopOuun Jlenrmiopa. YpaBHeHHe
n3oTepMbl  aacopbuuu  DpeiHmnxa.
[MomumonexynspHast azicopOonus.
Kanunnsipuas KOHJICHCAaIIHs,
abcopOrusi, xemocopOus. AncopOrus
3NEKTPOJIUTOB. Hecnemuduueckas
(’KkBHBaNICHTHAs) aacopOlUs HOHOB.
[IpaBuno [Tanera-®dasnca.
HNonoobmennas aacopouus. Pdusuko-
XMUMHYECKHE OCHOBBI a/ICOPOIIMOHHOMN
Tepanuu, reMocopOIy, MPUMEHEHUS B
MEAUIIMHE UOHHUTOB.

OKCTIEPUMEHTAIBHBIX HCCICIOBAHUNA B
BUJIe rpauKOB U TAOJIHII,
IIPOU3BOIUTH HaOJI0ICHUS 3a
NPOTEKAaHUEM XUMHUYECKUX PEaKIUi 1
JenaTh 000CHOBAHHbBIE BHIBOIBI,
pemaTh THIIOBBIE KAauyeCTBEHHBIE U
pacueTHbIe XUMHYECKHE 33]1a4H;
Buiasers: HaBBIKaMHU cOOpa U aHAIIN3a
WHPOpPMAIINN; METOIUKOW TOTydIeHHS
NpakTH4eckol  wHpOpManuu,  Ha
OCHOBE UMEIOIITUXCS
AKCTIEPUMEHTATBHBIX JaHHBIX.

Tema

DU3NKO-XUMUS
JIUCTIEPCHBIX CUCTEM
u pactBopoB BMC

3/0,08

CTpykTypa  JOUCHEPCHBIX  CHCTEM.
HucnepcHas (aza u nucnepcuoHHas
cpena. Crenenn JMCTIEPCHOCTH.
Knaccudukaruss TUCHEPCHBIX CHCTEM:
0  CTENEeHU  JAUCHEPCHOCTH, IO

arperaTHOMy COCTOSIHUIO da3
(aspo3onu, JHMO30JM, COJIM30JIM), TIO
cuie MEXMOJIEKYISIPHOTO

B3aHMO/JICHICTBHS MCKIAY I[PICHCpCHOﬁ

OIIK-1,
OIIK-7

3HaTh:  OCHOBBI  (PUBHUKO-XUMHU
JUCIEPCHBIX CHCTEM U pPacTBOPOB
BMC; BHIbI KJaccuukanui
JUCIIEPCHBIX CUCTEM; METObI
IOJIyYEHHS] JIUCHEPCHBIX CHUCTEM H
pactBopoB BMC; crpoeHue uacrtuil
mucnepcHoil a3zl TMO(OOHBIX U
TUOQPHUIBHBIX MULIEIUTSIPHBIX
KOJUTOUJHBIX CUCTEM.

TpanunonHas
JIEKIIUSA
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dazolfi ® JAUCIIEPCHOHHOW  Cpemoi

HeoOpaTuMble u oOpatumsle,
modoOHbIE " Mo (UITBHBIE
KOJUTOU/IBI ), o MO IBKHOCTH
JUCTIEPCHOM ¢bazsr
(cBOOOTHOAMCTIEPCHBIE "
CBSI3HOJIUCTIEPCHBIE KOJIJIOUIHBIC
CUCTEMBI).

MGTOI[I)I IMOJIy4CHUA u OYUCTKHU
KOJUIOUJIHBIX  pacTBOpoB.  [lmamus,
AIEKTPOIUATIN3, YIbTpaQUIbTpaIUs.

[Ipupona snekTpUYeCKUX SBJICHHUU B
mucrnepcHelx  cucremax.  Ctpoenue
YaCTHI[ AUCTIEPCHON (a3bl JTMO(HOOHBIX

n JINO (bl/IJ'IBHBIX MULICIUIAPHBIX
KOJIJIOMAHBIX CHUCTEM. MexaHu3M
BO3HHUKHOBCHUS SJICKTPUYECCKOTO

3apsia KOJUIOUIHBIX yactuil. CTpoeHue
JIIBOMHOTO ANEKTPUIECKOTO CJI04.
Munemnna, arperar, sapo, KOJUTOUIHAs

JacTHUIa (rpanyna). 3apsina u
ANEKTPOKUHETUUECKUIA MOTEHIIUAT
KOJUIOUIHOU YACTHUILIBI. Bnusiaue
ANEKTPOJIUTOB Ha
ANEKTPOKUHETHIECKUIA MOTEHIUA.
SIBneHune mepe3apsAaKd  KOJIIOUTHBIX
YaCTHII. DNEKTPOKUHETUYECKUE
SIBIICHUS: anektpodopes u
3JIEKTPOOCMOC. CBsi3b
aneKTpodopeTUIecKon CKOpOCTH
KOJUTOMTHBIX YaCTHUII C ux
ANEKTPOKMHETUYECKUM  MOTEHIIMAIOM
(ypaBHEHHE I'enbMromnsIa-

Ymern: NpOU3BOIUTH  (DUBHKO-
XUMUYECKHE U3MepeHus,
XapaKTepu3yloIlue Te WM HWHBIC
CBOWMCTBA pPacTBOPOB, CMeCEed H
JIpYrux oObEKTOB;

NPEJICTABIIATh JTaHHBIE
OKCTIEPUMEHTAIBHBIX HCCIEIOBAaHUN B
BU/JIE TpaMKOB U TaOJHIL;
IIPOU3BOIUTH HaOI0ICHUS 3a
NPOTEKAaHUEM XUMHUYECKHX PEAKIHi 1
JieJ1aTh 000CHOBAHHBIC BBIBO/IBI;
pemarh THIIOBBIE KAauyeCTBEHHBIE U
pacyeTHbIe XUMUYECKHE 33]1auH;
Baaners: HaBbIkKamMu cOOpa U aHaIM3a
UH(pOpMALUU; METOJUKON MOTy4eHUs
OpakTU4eckod  uH(opManuy, Ha
OCHOBE UMEIOLIUXCS
9KCIEPUMEHTAIbHBIX JAHHBIX.
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CMOJITyXOBCKOTO0).
Onekrpodopernyeckas MOABUKHOCTD.
MuneIuisipHOe CTPOCHHUE CITFOHBIL.

Kunernueckass u  arperaTuBHas
YCTOMYMBOCTh KOJIJIOUHBIX PACTBOPOB.
Arperanisi U CEAMMEHTALUsl YacCTHUI]
mucniepcHoit  ¢das3pl.  Koarymsimust  u
(bakTopsl, eé BBI3BIBAOIIIHE.
MennenHas v ObIcTpasl KOarysisiiusl.
[Topor xoarysisiuu 1 ero onpeaeacHue.

[IpaBuio [yneue-TI'apan.
YepenoBanue 30H KOAryJIsIlUuU.
Koarynsuus 3051ei CMECSIMH
AIEKTPOJIUTOB: aJTUTUBHOCTD,

AHTAarOHMU3M, CHHCPru3m. Hemmaum.

CaotictBa pactBopoB BMC.
Ocob6ennoctu pactBoperust BMC kak
clencTBUe UX CTpyKTyphl. Dopma
MaKpoMOJieKys1. MexaHnu3m HabyxaHus
u pactBopenusi BMC. 3aBucumocTb
BEJIMYMHBI HAOYXaHUs OT Pa3IMYHBIX
(akTopoB. AHOMaJBHAs BA3KOCTh
pactBopoB BMC. BsizkocTh KpoBU U
JIPYrux OMOJIOTMYECKUX JKUIKOCTEH.
OcMoTHueckoe JaBlIeHUE PACTBOPOB
ouomnonumepoB. M3oanekrpudeckas
TOYKA U METO/IbI €€ ONpPECIICHHUS.
MembpanHoe paBHOBecHe JJoHHaHA.
OHKOTHYECKOE JaBJIEHUE TUIa3Mbl U
CBIBOPOTKH KPOBH. Y CTOWUYMBOCTH
pacTBOpPOB OMOTIOTUMEPOB.
BricanuBanue. KoarepBanus u e€ poib
B OMOJIOTHYECKHX CHCTEMaX.
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3acrynHeBanue pactsopos BMC.
Cunepesuc.

Tema

buonornuecku
aKTUBHbIE
COEJIMHEHUS,
JeXKallue B OCHOBE
(YHKIIMOHUPOBAHUS
KUBBIX CUCTEM

2/0,06

[Tonu- u reTepoPyHKIIMOHATEHOCTD KaK
OJIVH U3 XapaKTEPHBIX IPU3HAKOB
OPraHUYeCKUX COCTMHECHUH,
YYaCTBYIOIIHMX B MTPOIIeccax
KUBHEJCATCIILHOCTH U UCTIOJB3YEMBIX
B KQUeCTBE JICKAPCTBEHHBIX BEIICCTB.
Oco06eHHOCTH XUMUYECKOTO TTOBEICHUS
TOJTA- ¥ TeTePO (O YHKITMOHATBLHBIX
COCIMHEHUI: KUCIIOTHO-OCHOBHBIC
cBoMcTBA (aM(OTUTHI), ITUKITU3AIHS U
xenarooOpa3oBanue. B3anmuoe
BIIUSTHUE (PYHKIIMOHATBHBIX TPYIIIL.
[NonmudyHKIIMOHAIBHBIE COEAMHEHUSI.
MHoOroaroMHbI€ CIUPTHI. Xe€JaTHbIE
KoMIuieKchl. CroskHbIe 3(pUpsI
MHOTOATOMHBIX CIIUPTOB C
HEOPraHMYECKUMU KUCIOTaMU
(auTpornmnepuH, Gocdare raunepuHa,
WHO3HTA).
JumerakpunatrimnedocdopHas
KHCJIOTa KaK KOMIIOHEHT
MJIOMOMPOBOYHOTO MaTepraa).
JIByxaToMHBIE (P€HOJIBI: THAPOXHUHOH,
pe3opiuH, nupokaTexuH. OeHobl Kak
AQHTHOKCH/IAHTHI.

[TonuaMuHbL: 3TUIICHINAMUH,
MyTPECLHH, KaJJaBEPHH.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI:
1aBeieBas, MaJIOHOBAs, STHTApHAs,
riyrapoBas, pymaponas. [IpeBpaiienue
STHTAPHOW KHUCIOTHI B ()yMapoOBYIO KaKk

OIIK-1,
OIIK-7

3HaTh: OCOOEHHOCTH XMMHUYECKOIO
MIOBEICHHS TOJIH - "
rerepoyHKIIMOHAIbHBIX
COC/IMHEHUH; OCHOBHBIC
OHOJIOTHYECKHE COEAMHEHHUS.

Ymers: IIPOU3BOJUTH ¢uzuko-
XUMHAYECKHE U3MepeHus,
XapaKTepu3yloIue Te W HWHBIC
CBOWCTBA pPacTBOPOB, CMeECEed H
JIpyrux oObEKTOB;

NPEICTABIIATh JTAHHBIE

E)KCHepI/IMeHTaHBHBIX I/ICCJ'IG)IOBaHI/II\/'I B
BHJIe TPApUKOB U TAOJIHII;
MIPOU3BOIUTH HaOJIIOIEHUS 3a
MPOTEKAHUEM XUMHUYCCKUX PEaKIMi U
Jie7aTh 000CHOBAHHBIE BHIBOIBI;
peliaTth THIOBbIE Ka4yeCTBCHHBIC U
pacueTHbIC XMMHYCCKHE 3aJIa4H;
Bananers: HaBpIKaMu cOOpa M aHAIM3a
UHGOPMAIINN; METOIUKOW MOJTYyUCHHS
NMpPaKTHYeCKOM  WHpOpPMalnuH,  Ha
OCHOBE MMEFOIIHXCS
9KCIIEPUMEHTAIbHBIX JTAHHBIX.

Tpaguuuonnas
JIEKIHS
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npuMep OHOJIOTUYECKON peaKIiu
JETUIPUPOBAHUSL.
I'erepodyHKIIMOHATBHBIE COSTUHEHHS.
AMUHOCIHPTBI: aMUHO3TAHOJI
(KoJ1aMUH), XOJIMH, allE€TUIXOJIHH.
AmuHOGEHOIBI: JoPaMUH,
HOpaJApeHanuH, aapeHanul. [lonsaTtue o
OMOJIOTUYECKOM POJIA ATUX COCTMHEHUN
Y MX TIPOHU3BOTHBIX.

I'mapoxcu- 1 aMMHOKHUCIIOTHL. BiinsiHue
pasnIuUYHBIX (HAKTOPOB Ha MPOIIECC
00pa3oBaHus IIUKJIOB (CTEpUUYECKUI,
SHTponuitHbIN). JlakToHbI. JlakTaMBbI.
[Ipencranenue o - TaKTaMHBIX
aHTHOHNOTHKaX. OJHOOCHOBHbIE
(mostounas, - u y-
TUAPOKCUMACIISIHBIE ), IByXOCHOBHBIE
(s16;10uHAs, BUHHBIE), TPEXOCHOBHBIC
(TMMOHHAST) TUAPOKCUKUCIIOTHI.
OKCOKHUCIIOTHI — aJIbJICTHJIO- U
KETOHOKHCIIOTBI: TIIMOKCUIIOBAS,
nupoBuHOrpagaHas (pocdo-
€HOJITUPYBAT), alleTOYKCYCHasl,
IIaBEJIEBOYKCYCHAs, O.-
oKcoriyTapoBas. Peakuuu
nexapOOKCHITHPOBAHUS B -KETOHOKUCIIOT
U OKHCIIUTEIHHOTO
JeKapOOKCUIMPOBAHUAKETOHOKHUCIIOT.
KeroenonpHas Tayromepusi.
I'erepo¢yHKIIMOHATBHBIE TPOU3BO/IHbIE
OEH30JIbHOTO Pl KaK JeKapCTBEHHbIE
CpeaCTBa (CaTUIIOBas,
aMHHOJIOCH301HAas, CyIb(paHUIOBasI
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KHUCJIOTHI U UX TIPOU3BO/IHBIE).
buonorudecku BaxxHbIC
TreTEePOLUKINYECKHE COCIMHEHHUS.
TeTpanupposibHbIE COSAMHEHUS
(mopdun, rem u ap.). [IpousBoaHbIC
MAPHUINHA, H30HUKOTHHOBOW KHCIIOTHI,
NMUpasoja, UMUAa30J1a, TUPUMHUIINHA,
nmypuHa, Tuazosia. Kero-eHonbpHas u
JAKTUM-JIAKTaMHasi TAyTOMEpHs B
TUAPOKCHA30TOCOIEPKAIIUX
TETEPOIUKITNYECKUX COSTMHEHUSX.
bapburypoBas kuciora u eé
MPOU3BOIHBIC. [ MIPOKCHITYPHUHBI
(THITOKCAHTHH, KCAHTHUH, MOYECBas
kuciora). donueBas KucioTa, OMOTHH,
tramuH. [loHATHE O CTpOEHUU U
ounosornueckoit ponu. [Ipeacrabnenne
00 ankaonmax 1 aHTHOMOTHKAX.

Tema

Crpoenue u
CBOMCTBaA
OMOJIOrMYECKHU
AKTUBHBIX
MTOJIMMEPOB,
JIEKAIUX B OCHOBE
(GYHKIIMOHUPOBAHUS
JKMBBIX CHCTEM.
[Tonumepsr
MEIULMHCKOTO
Ha3HAYCHHUS

2/0,06

Ilentuner u Oenxu. buosormuecku
BOKHBIC PEAKIUH  O-aMUHOKHCIIOT:
JI€3aMHUHUPOBAHUE,
TUAPOKCHIIMPOBAHUE. Poisn
THAPOKCUIIPOJMHA B  CTAOMJIM3AIUU

CIUPAJIN KOJUIareHa JICHTHHA W SMajIu.
JlexapOOKCHUITMPOBaHUEOL-AMUHOKHCIIOT
— NyTb K 0O0Opa3oBaHUI0 OHMOTEHHBIX
aAMHHOB ¥ OHOPETYIISITOPOB.

Ilentuapl. KUCHOTHBIA M IIETOYHOH
TUIPOJIM3 TENTUAOB. Y CTAaHOBJICHUE
aMHMHOKHMCIIOTHOTO COCTaBa ¢ MOMOIIbIO
COBPEMEHHBIX (UBUKO-XUMHYECKHUX
METOJIOB. Kaneumii-cBs3pIBaronye

OIIK-1,
OIIK-7

3HaTh: CTPOCHHME U  CBOMCTBA
OMOJIOTUYECKH AKTHBHBIX MOJIMMEPOB;
MOJIUMEPbI MEIUIIMHCKOTO
Ha3HAYCHHUS.

Ymern: MIPOU3BOIUTH ¢uzuko-
XUMHYECKUE U3MEepeHus,
XapaKTepU3ylollhe T€ WU UHbIE
CBOIMCTBa pPacTBOpPOB, cMeced U
IpYrux oObEKTOB;

MPEJICTABISTh JTaHHbBIE

HKCIIEPUMEHTANIBHBIX HCCIEIOBAaHUN B
BUJie rpauKoB U TaOJIHII;
POU3BO/IUTh HaOTI0ICHUS 3a
NPOTEKaHUEM XMMMUYECKHX PEaKIHi 1
JienaTb 000CHOBAHHbIE BHIBOJIBI,

TpaguunonHas
JIEKIUST
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Oenku JeHTHHA U 3Mand. M3meHeHue
AMUHOKHCIIOTHOTO COCTaBa KoOJUIareHa
JNEHTUHA TPU  DBOJIIOIMH  3YOHOTO
3a4arka B MOCTOSIHHBIN 3Y0.

YrieBoasl. I'omonosmmcaxapubt:
(amuno3a, aMHJIONEKTHUH, TJIMKOTEH,
JNEeKCTpaH,  eutono3a).  [IekTuHBI.
MoHOKapOOKCUITIIEILTION03a,
MOJIMAKPWIIIIEIUTIONIO3a  —  OCHOBa
TreMOCTAaTHIECKHIX MEePEBA30THBIX
MaTepHaJIOB.

I'eTepononucaxapuipl: rHATypOHOBAs

KHCIOTA, XOHJIPOUTHHCYIb(ATHI.
I'enapun. [IloHAaTHE O CMEIIAHHBIX
ononoauMepax (TIMKOTIPOTEHHBI,
NIUKOJUOUABL W 1p.).  BousHue
MYKOTIOJICaXapu10B Ha CTaOMIIN3alIHIO
CTPYKTYphl ~KOJUIareHa JEHTHHA W
SMaIH.

HyknenHoBbie KHCJIOTHI.
Hykneosunmono- wu  mommdocdarTsl.
AMD, AJlD, ATO.

Hyxneosuauuknodoc-darer  (LIAMD).
Nx pomp Kak  MakKpOIPrHYECKUX
COCIMHCHUH WM  BHYTPUKICTOYHBIX
OHOPETYIIATOPOB.

JIununoel. OMbUISEMBIE  JIMIIHJBL
EcrecTBeHHBIE  KHUpPBI KaK  CMECh
TPUALIWITIIMIEPUHOB. IlousTue 0
CTPOECHHHU BOCKOB. OcHOBHEBIE
MPUPOJIHBIE BHICIINE KUPHBIE KUCIIOTHI,
BXOJAIIME B  COCTaB  JIMITHJIOB:

pemaTrh TUIOBBIE KAYECTBEHHBIE U
pacyeTHbIE XUMHUYECKHE 3aa4H;
Bananers: HaBpIKaMu cOOpa U aHaIM3a
UHPOpPMALINY; METOIUKOW TOTydIeHHS
NpakTU4Yecko  mHpOpManuu, Ha
OCHOBE MMEIOIINXCS
DKCIIEPUMEHTAJIBHBIX JaHHBIX.
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IIaJIbMATHHOBAS, CTeapuHOBas,
OJICMHOBAsi, JUHOJCBAasi, JIMHOJEHOBAs,
apaxuJI0HOBas. BiusHMe nunuaoB Ha
MUHEpaIU3aLHI0 JICHTHHA.

[Tomumepst. [lonsTHE O TOTMMEDPBI
MEIUIIMHCKOTO (CTOMATOJIOTUYECKOTO)
Ha3HA4YCHMSI.

Hroro

17/0,4
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5.4. TIpakTHyecKne U CeMUHAPCKHE 3aHATHS, UX HAMMEHOBaHUe, CO/Iep:KaHue 1
00BLeM B yacax

Oo0bem B yacax /
Ne Ne pa3nena HanmeHoBaHMe NPAKTHYECKUX U
. TPY10€MKOCTh B
n/n AUCHMILINHBI CeMHUHAPCKMUX 3aHATHI se.
[IpakTUueckre U CEeMUHAPCKUE 3aHATHUS YICOHBIM IIJIAHOM HE TIPEyCMOTPEHBI.
5.5 JlabopaTtopHble 3aHATHS, UX HAUMEHOBaHUE U 00beM B Yacax
Ne Ne paznena HaumenoBanue O0bem B O6bem B
n/n AUCHMILINHBI JadopaTopHbIX padoT yacax/ yacax/
TPY0€MKOC | TPY/10€MKO
Th B 3.€. CTh B 3.€.
101010 300
1 OcHOBBI TepmoarHaAMHYECKUE PACUETHI IO > 10055
TEPMOJMHAMHUKH. YpaBHEHUSIM XUMUYECKUX PEAKITUH. ’
Xumuueckasi KUHeTHKa. | CKOpOCTh XUMUYECKUX PEAKIUM.
2 | Xumuyeckue 2 10,055
paBHOBECHS.
3 | XuMudeckoe paBHOBecHe | XUMUYECKOE PABHOBECHE. 2 0,055
VYueHue o pacTBopax. [IpuroToBieHne pacTBOPOB
THIBl XUMHUYECKUX 3aIaHHBIX KOHIIEHTpaluil. Pemenue
4 peakuuii. 3a/1a4 ¥ yIpaXHEHUs 110 2 10,055
IPOTOJIUTUYECKUM PABHOBECHSM.
5 KOJ‘Ij‘II/IraTI/IBHBIe KosnuratuBHbie CBOMCTBA 4 0,11
CBOICTBA pacCTBOPOB pacTBOPOB
6 [Iporonutnueckue I'maposnus coseit. Pacuets pH. 2 10,055
paBHOBECHS.
[IpoTonuTnyeckue Bbydepubie pacTBOpbI
7 2 10,055
paBHOBECHSI.
3 I'ereporennsie I'eTeporennsie paBHOBECHS U 2 10,055
paBHOBECHS ¥ IPOLECCHI | TPOLECCHI.
9 Penokc-nponeccel u OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 2 10,055
paBHOBECHS peakuuu
10 KomnnekcHbie [Tonyyenue u cBolicTBa } 2 10,055
COCIMHEHMUSL. KOMILIEKCHBIX CO€JIMHEHMI.
OCHOBBI CTpOEHUS U OCHOBHBIE IOHATHUSI OPraHUYECKOM
pEeaKIMOHHOU XUMUU
11 |cmocoOHOCTH 2 0,055
OpPraHUYEeCKUX
COEIMHEHU I
12 |Vrnesonoposs: YrneBoaopo sl anudaTuueckue u 2 10,055
apoMaTH4eCK1e
l'omodyuknmonansable  |CoupThl U GEHOTBI. AJIBJICTHIBI,
13 |coeanHeHHS. KapOOHOBBIE KHCIOTHI > 10055
:
oMo yHKIIMOHATTEHBIE
COCIMHEHUS
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14 | JIunuapr. B0%000701 13 8 2 10,055
15 | AMUHOKHUCIIOTEI 1 O€IKH | AMUHOKHCIIOTEL U OEJIKH. 2 0,055
16 | YrieBo sl YrieBopl. 2 10,055
HUroro: 34 | 0,94
5.6. IlpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (pador)
KypcoBoii ipoexT (padoTa) yueOHbIM IIJITaHOM HE MPEAYCMOTPEH.
5.7. CamocrosiTesibHasi padoTa CTY/A€HTOB
Conepxanue u 00beM CaMOCTOSITEIbHOM PadoThI CTY1€HTOB
Pa3naenabl 1 TeMbI Obbem B Obnem B
Ne paboueii Ilepedyenb foMalIHUX 3aaHMI 1 Cpoxku dacax / dacax /
n/ NPOrpamMMblI APYruX BOMPOCOB /LIS BhIosHen | TPYA0EMKOC | TPYA0EMKOC
1 | CAMOCTOSATEILHOIO CaMOCTOSITEJILHOT0 U3YyYEeHHS Hsl Tb B 3.¢. Tb B 3.C.
U3y4eHust o®0 300
1. [OcHOBBI OCOOCHHOCTH TEPMOAMHAMUKH 2 Henensd 2 | 0,055
TEPMOTUHAMHUKH OMOXUMHYECKHX MPOIECCOB B
PaBHOBECHBIX U CTAIIMOHAPHBIX
coctosiHMsIX. Hamcanue pedepara
2. OcoOEeHHOCTH KHHETUKH 3 Henens 2 | 0,055
(hepMEHTATUBHOIO KaTajIn3a.
XuMuyecKas CocrapiieHue TIaHa-KOHCIIEKTa.
KMHETHKa Pemenue 3anay. Ilogroroska k
KOHTPOJLHOM padore.
3. |Yuenwue o pacTBopax.|Perienne pacyeTHbIX 3a1a4. 4 Henens 2 | 0,055
3HaYeHHE PACTBOPOB B OMOJIOTHH U
MEIMKO-CaHUTAPHOM MPaKTHKE.
Pedepar
4, |KommratuHbie DU3UKO-XUMHUYECKUE CBOMCTBA BOILL. | 5 Hemens 2 | 0,055
CBOIICTBa pacTBOPOB. |Bosa- yHUKaIbHBIA PACTBOPUTEIND.
5. |IIporonutudeckue |Poib 3JIEKTPOIMTOR B OpraHu3Me 6 Hemes 2 | 0,055
paBHOBecHUs U yenoBeka, pH OHONIOruIecKux
MPOLIECCHI. skuakocred. [loaroroBka k
KOHTPOIIbHOM pabore.
6. |lereporennsie Peakiiuum, nexaiiye B OCHOBE 7 Henens 1 0,03
paBHOBecHs U (hopMupoBaHUs KOCTHON U 3yOHOU
MPOLIECCHI. TkaHu. Pedepar. Pemenne pacueTHbIx
3aJ1a4 10 OMPeICICHUIO
pPacTBOPUMOCTH.
7. |bydepnsie MexaHu3Mm nelicTBus Oy(hepHbIX 8 Hemens 1 | 0,03
PacTBOPBI. cucreM oprannsma. Pacuers pH
Oy epHBIX pacTBOpPOB.
8. |Pemokc-mporiecchl. | YIpa)KHEHHUS IO COCTABIICHHUIO 9 Henens 1 0,03
ypaBHeHuit OBP. Ocobennoctu
onoxumuueckux OBII B opranmnsme.
ITonroroBka k 1abopaTopHOii padoTe.
9. |KomiuiekcHble Homenxknatypa k.c. Pemenus 3agau 10 HEnens 1 0,03
COE/IMHEHUSI. 110 PAaBHOBECHSIM B PaCTBOPAX K.C.
10. | buorennsie Pabota ¢ momoaHHATENLHOM 11 Henens 1 0,03
DJIEMEHTHI. JIMTEPATYPOid, TOArOTOBKA pedepara.
11. |OcHoBsl crpoenns 1 |OCHOBHBIE IOHSITHSL OPT. XUMHH, 12nenenst | 1 | 0,03
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peaKHHOHHOfI HU30MCpHUA U HOMCHKJIATypa Opr.

CITOCOOHOCTH coequHeHui. IloaroroBka K
OpPTaHUYECKHIX nabopaTopHoi padore.
COCIMHCHUM
12. | Yrnesomoposl I"'oMonorudeckue psibl, H30Mepus, 13 Henens 1 0,03

HOMEHKJIATypa, XUMHUYECKUE
cBoiicTBa. PaboTa Haj TOMaTHUM
3alaHreM, MTOJrOTOBKA K
naboparopHoi pabdore. [loarororka k
KOHTPOJILHOH paboTe.

13. [TomodyHkimoHaneH |['oMonoruyeckue psabl, U30MEpHs, 14-15 1 | 0,03
bI€ COCIMHECHUS HOMEHKJIATypa, XUMHUUECKUE HeZIes
cBoiicTBa. Pabora Haj ToMalIHUM
3aJ[aHieM, MOATOTOBKA K
nabopartopHoi pabore. [Toarororka
KOHTPOJILHOW padoTe.

14. | JIunuas Buaer munmmgos, 0cOOEHHOCTH 16-17 1 0,03
CTPOCHUS U CBOWCTB, 3HAYCHHUE IS Hezes
opranu3mMoB. [loaroroBka k
nabopaTopHoOi padore.

15. | AMuHOKHCIOTBI B [OCOOCHHOCTH CTPOCHHS U CBOWCTBA. 18-19 1 | 0,03
Oenku 3HaveHue 11 )KUBBIX OPTaHU3MOB. Heest
Pabora Haj moMalIHUM 3aJaHUEM,

MMOATOTOBKA K JTabopaTopHOU padoTe.
IToaroToBka K KOHTPOILHOM padoTe.

16. | YrneBonsl. Ocobennoctu crpoenus u cBoiictea. | 20 memenss | 1 | 0,03
3HaueHue ISl )KUBBIX OPTaHU3MOB.
Pabora Haj qoMamHUM 3a/1aHUEM,
MOJITOTOBKA K JTabopaTopHOU padoTe.
IToaroroBka K KOHTPOILHOM padoTe.

HUroro: 21 | 0,58

6. IlepeueHb Yy4eOHO-METOAMYECKOI0 oOOecrevyeHHsl ISl CAMOCTOSITEJIbHOW PadoThI
00y4aroIUXCcs M0 JUCHUILIHHE (MOTYJII0)

6.1. Meroanueckue ykazanusi (COOCTBEHHbIE Pa3padOTKH)

1. Cnuko, H.O. Xumua [DneKTpoHHbIN pecypc]: yuebHoe nocobue / H.O. Cuuko, M.N. CtanbHas. -
Mawmkon: MarapuH o.r., 2017. - 300 C. - Pexxum pocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

6.2. J/Iluteparypa 1aJisi CAMOCTOATEJILHOM PadoThI

1. ¥onHuH, A.B. Obwan xumuns [INeKTpoHHbI pecypc]: yuebHuk / A.B. onHuH; nog pea. B.A.
Monkosa, A.B. onHuHa. - M.: I0TAP-Megua, 2014. - 400 c. - 3bC «KoHCcynbTaHT CTygeHTa» -
Pexkum goctyna: http://www.studentlibrary.ru/book/ISBN9785970429563.html

2. lnutBnHoBa, T.H. O6Wwan xMmusa: 3a4aumn c MeamMKo-61MoNorMyecko HanpaBAeHHOCTbIO: yyebHoe
nocobue ana ctygentos By3os/ T.H. /iutBuHoBsa. - Poctos H//[: PeHukc, 2014. - 319 c.

3. Tem3okoBa, A.B. Xumuna anemeHTOB [DNEKTPOHHbIA pecypc]: yuebHoe nocobue / Tem3oKkoBa
A.B., JlutBnHoBa T.H. - Matikon: MTITY, 2016. - 144 c. - Pexxnm
poctyna:http://lib.mkgtu.ru:8002/libdata.php?id=2100024243
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4. bonTpometok, B. B. O6wana xumusa [DNeKTpoHHbIA pecypcl: ydyebHoe nocobue / B. B.
BonTpometok. - MUHCK: Bbiwaiiwan wKona, 2012. - 624 c. - 36C «IPRbooks» - Pexkmum goctyna:
http://www.iprbookshop.ru/20236.html

5. MNonkos, B.A. O6wwan xumusa [dneKkTpoHHbIN pecypc]: yuebHuk / B.A. NMonkos, C.A. My3akos.. - M.:
POTAP-Meana, 2010. - 976 <c¢. - 3IBC «KoHCynbTaHT CcTyaeHTa» - Pexum
poctyna:http://www.studentlibrary.ru/book/ISBN9785970415702.html

6. Cnecapes, B./. Xumua: oCHOBbI XMMUK KMBOTO: y4ebHUK ans By3os / B.W. Cnecapes. - CM6.:
Xumunzgat, 2009. - 784 c.

7. ®OHI OLEHOYHBIX CPEACTB [Jisi MNPOBeJeHHS] TPOMEXKYTOYHOH ATTeCTAIUH
00y4YaIIUX N0 JUCHUNINHE (MOIYJIIO)

7.1. TlepeuyeHb KOMIIETEHINI ¢ yKa3aHNeM ITanoB UX GopMUPOBaHHs B Mpolecce
OCBOEHUS

Oranel popmupoBanus| HanMeHoBaHME YIeOHBIX UCIHILINH, GOPMHUPYIOIIMX KOMIICTCHIINN B
KOMITETECHITUHI MpoIIecce OCBOCHUS 00pa30BaTEILHOM TPOTPAMMBI
( HOMEp ceMecTpa
COTJIaCHO yueOHOMY
IJIaHY)

OMK-1:roToBHOCTbIO pellaTb CTaHAAPTHble 3a4a4M NPodecCMoHaNbHON AeATeNbHOCTU C
Mcnonb3oBaHNEM MHOOPMALMOHHbIX, Bubnnorpaduyeckmx pecypcos, meanKko-bMonornyeckonm
TEPMUHONOTUN, UHOOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHO/NIOTMI U y4EeTOM OCHOBHbIX
TpeboBaHMN MHGOPMALIMOHHOM 6e30nacHOCTMU.

1 Xumust
1,2 JIaTUHCKHUI SI3BIK
1,2 Buosorus
1,2, 3 AHaTOMUSI
2 brooprannyeckas XUMus
2 MosnekynsapHas On0I0THs
2,3 ['ucTostorus, SMOPHOJIOTHS, IIUTOJIOTUS
3 Mopdonorus
3 broTtexHonorusi B MeIUIIUHE
3,4 HopmanbHas dhuzuosorus
4 MemuiuHckas nHGopMaTHKa
4,5 MukpoOnoJIOTHsl, BUPYCOJIOTHS
56 dapmakosorus
56,7 [Tatodusznonorus, KIMHIYECKas TaTOQU3HOIOTHS
56,8 [TaTosornyeckast aHaTOMUS, KITMHIYECKasl MATOJOTHYECKasi aHATOMHUS
6 JKOHOMUKA 3/IPABOOXPAHECHHE
6 MeHeHKMEHT M MApKETUHT B 3[JpaBOOXPAHEHUN
6 OCHOBBI OepeKIMBOTO MPOU3BOACTBA
7 OO011eCTBEHHOE 3/I0POBHE U 3APAaBOOXPAHEHHE
B Knunudeckas ¢papmakonorus
C MenuiHa Katactpod
1 VII IIpakTHKa 1Mo MOJIy4eHHIO MEPBUYHBIX MPO(HECCHOHAIBHBIX YMEHUH
1 HaBBIKOB, B TOM UYHMCJIE NTEPBUYHBIX yMeHul 1 HaBbikoB HUJI (Yxon 3a
0OTBLHBIMU TEPANIEBTUYECKOTO U XHUPYPrUIECKOTO MPOQHIIs)
1 Knunnyeckas npaktuka (Yxo 3a 60JIbHBIMU TEPaneBTUYECKOTO U
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XUPYPTrUYECKOTro IpoQHIs)

2 [T ITpakTHKa 10 MOIy4eHHIO MPO(PECCHOHATBHBIX YMEHUN U OIBITA
npodeccrnonansHoOU AesTensHocTH ([ToMomHuK Mitazmero
MEJIMIIMHCKOTO TIEPCOHANIA)
4 [1I1 [TpaxTHka 1o noJiydeHuIo NpopeccnoHalbHbIX YMEHUMN U OIbITa
npodeccnoHanbHO# nesiTenbHOCTH ([ToMOITHUK ManaTHON MececTphl)
C ["ocynapcTBeHHast UTOTOBasl aTTeCTALlUs
OnK-7: FTOTOBHOCTbIO K WMCMO/NIb30BAaHMIO  OCHOBHbIX  PUINKO-XMMUYECKUX,

MaTeMaTU4eCKkmnx wu

MHbIX eCcTeCTBEeHHOHaY4HbIX NOHATUM U metToaos npu

npodeccrmoHanbHbIX 3a4ad.

peLleHnn

1 dusnka
1 MaTtemMaTuka
1 Xumust
1 XUMHUSA B METUIIHE
1,2 bronorus
1,2,3 AnatoMus
2 buooprannueckas XMMHUs
2 MouiekynsipHasi OMOJIOTUS
2,3 ['wcTosorus, SMOPHUOIIOTHS, ITUTOJIOTHS
2,3 buomMmexanuka
3 Mopdororus
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7.2.
OoueHUBaHuA

OnucaHue NnoKasateneu u Kputepues oueHnsaHuAa KOMI'IeTeHLIMFI Ha Pa3/IN4HbIX 3Tanax ux d)OpMMpOBaHMﬂ, onucaHue LWKanbl

H.TIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA

KOMIICTCHIIMHN

Kpurtepuu oueHnBaHusi pe3yJbTaToB 00y4eHHs

HEYAOBJIETBOPH-
TCJIbHO

YAOBJIETBOPUTEIHHO

X0po1Io

OTJINYHO

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

OIIK-1:rOTOBHOCTBIO pemaTh CTaHJAPTHBIE 33Aa4H MPO(HECCHOHATFHON AEATEIIEHOCTH C UCIOIh30BaHUEM HH(DOPMAITMOHHBIX, OnOInorpaduyeckux
pecypcoB, MEIUKO-OMOJIOTUYECKON TEPMUHOIIOT MM, HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U Y4ETOM OCHOBHBIX TpeOOBaHUM
MH(GOPMALIMOHHON OE€30MaCHOCTH.

3HATb:MEINKO-OMOJIOrHYECKYIO ®parMeHTapHbIE Henonnele 3nanus | CpopMupoBaHHbIE, CdopmupoBaHHble | TECThI, pedeparTsl,
TEPMUHOJIOTHIO; TIOHSTUS U 3HAHUS HO COJIeprKalne CHUCTEMAaTUYECKHE JK3aMeH.
KJ1acCU(PHUKAIIAIO IPOTPAMMHOTO OT/ICNIbHBIE TIPOOEITHI 3HAHUS

oOecrieueHus, 3HAHUS

YMeThb: UCIIOJIb30BaTh HH(OPMAITMOHHBIE, Yactuunbie Hemnonueie 3Hanus | YMeHUs MOJTHBIE, CdopmupoBaHHbIe
oubmuorpaduueckue pecypeol, MEIUKO- yMEHUS JOTTYCKAIOTCS yMEHUS

OHOJOTMYECKYIO U (hapMalleBTHUECKYIO HeOOoJIbIIINEe OINOKU

TEPMUHOJIOTHIO, MH(POPMAITHOHHO-

KOMMYHHUKAIIIOHHbIE TEXHOJIOTUU U

YUUTHIBATH OCHOBHBIE TPeOOBaHUS

nH(pOpPMaITMOHHOW 06€30MMacCHOCTH B

podeccrnoHaIbHOM 1eATENbHOCTH, B

WHIMBHIYAIBHOW U 00IIECTBEHHOM

PKU3HU;

BJIA/IeTh:HOPMATUBHOM, CIIPABOYHOU U YactuuHoe Hecucremarnueckoe | B cucrematnueckom Ycneninoe u

HAay4YHOM JIUTEPaTypOu IJis pelIeHUs
podeccroHalbHBIX 3a7]a4; METOJaMu
00pabOTKH TEKCTOBOM M rpaduuecKoi
nH(pOpMaIUK; METOUKOH 00pabOTKH
PE3yIbTATOB CTATUCTUYECKHUX
HAOJIO/ICHUI C TOMOIIBI0 KOMITBIOTEPA;
METO/IaMU CTATHCTUYECKON 00paboTKH
PKCIIEPUMEHTAIBHBIX PE3YIIbTaTOB
XUMHUYECKUX M OMOJIOTHYECKUX

BJIaJCHUEC HaBbIKaMH

IIPUMEHCHUEC HABBIKOB

PUMEHCHHUU
HaBBIKOB
JIOITYCKAKOTCS
poOebI

CHCTEMATHYCCKOC
IMPUMEHCHUC HABBIKOB
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MCCIIeI0BaHMI; 0a30BBIMH TEXHOJIOTHUSMH
peoOpa3oBanus HHOPMALIUK:
TEKCTOBbIE, TAOJIMYHBIC PEIAKTOPHI;
TEXHUKOU paboThl B ceTu MIHTEpHET 11s
podecCHOHALHOM IS TEIIBHOCTH;
crioco0amu OTpeieeHus
WH(GOPMAIIMOHHBIX TTOTPEOHOCTEH
noTpeOuTeINeH JICKapCTBEHHBIX CPEICTB,

OIIK-7: TOTOBHOCTBIO K WCIOJIL30BAH

W10 OCHOBHBIX (PU3NKO-XMMHUYECKUX, MAaTEMAaTUYECKUX U UHBIX €CTECTBEHHOHAYYHBIX MOHATHI U METOJI0B MPU
pelieHny npodeccuoHalIbHBIX 3a/1ay.

3HATH: CBOWCTBA BOJIBI M BOJHBIX
PacTBOPOB, CIIOCOOBI BEIPAKECHHUS
KOHIICHTPAIINi BEIIECTB B PACTBOPAX,
KOJUTUTaTHBHBIE CBOMCTBA PaCTBOPOB B
CBSI3H C UX OMOJIOTHYECKUMU QYHKLHAMU;
OCHOBHBIE THUITBI XUMUYECKUX PEAKIINN U
PaBHOBECHII B IpolLeccax
KH3HEIeATEIbHOCTH; MEXAHNU3MBbI
neiicTBUs Oy(EepHBIX CUCTEM OpraHu3Ma,
1X B3aMMOCBSI3b U POJIb B dKUBOM
OpraHu3Me; poJib KOJUIOMIHBIX
[IOBEPXHOCTHO-AKTUBHBIX BEILLIECTB B
PKHBOM OpraHu3Mme; pU3MKO-XUMHUYECKHE
METO/Ibl aHAJIN3a B MEJMLIMHE;

®parMeHTapHbIE
3HaHUSA

Henonawle 3Hanus

CdopmupoBaHHEIE,
HO coJIep Kalne
OT/ICTIbHBIE TTPOOEITHI
3HAHUS

CdopmupoBaHHbIe
CHCTEMaTHUYECKHUE
3HaHUS

YMETh. IIPOrHO3UPOBATh BO3MOXKHOCThH
M CIIOJIB30BaHU (1)I/I3I/I‘ICCKOFO u
XHUMHNYCCKOI'O O60py,HOBaHI/I$I JJIA
PCUICHHA HpO(I)CCCI/IOHaJ'IBHBIX 3aJa4 Ha
OCHOBAaHHU HpOBeI[éHHBIX pacucToB
(1)I/ISI/IKO-XI/IMI/ILIGCKI/IX IIpoucccos,
IMIPUMCHA COBPEMCHHBIC MCTOJ1bL

YacTuunslie YMCHUA

HAaYYHOT'O ITO3HAHU ]

Henounnble ymenust

YMeHus 1oJIHEIE,
JIOTTYCKAIOTCS
HeOOJIbIINE OIINOKHU

CdopmupoBaHHbIC
YMEHUS

TECThI, pedeparTsl,
JK3aMeH.
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BJIA1€Th. (bI/I?;I/IKO-XI/IMI/I‘-IeCKI/IMI/I

YacTuyHOE BIIaJiIcHUE

Hecucremarnueckoe

B cucremarnueckom

VYcnenioe u

MCETOAaMU UCCICAOBAHUSA AJISA BBIABJIICHUSA HaBbIKaMH IMPUMCHCHHUC HABBIKOB IMPUMCHCHUU CUCTEMATUYCCKOC
CYIITHOCTH TIPO0OJIeM, BO3HUKAOIINX B HaBBIKOB MIPUMECHEHHE HABBIKOB
X071€ Ppo(heCCHOHATTFHON 1A TENIHOCTH; JIOITYyCKAIOTCS

poOeIb
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7.3. TunoBblie KOHTPOJIbHBIC 3aIaHUSl U UHbBIEC MaTE€pPHaJIbl, H606XOL[HM]>IC AJIsi OHCHKH 3HaHHi7[, yMeHHﬁ, HABBIKOB H OIIbITA J€ATCJIBHOCTH,

XapaKTEPU3yIIUX ITAllbI (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIINii B nmpouecce 0OCBOCHUS 06pa30B3TeJ’ILHBIX MMporpaMmmbl

HpI/IMeprIﬁ MNEPEICHb OCHOYHBIX CPECACTB, UX KPAaTKasl XapaKTCPUCTHKA U IKAJa OCHUBAHUS

B TecToBEIX 3aaHUAX UCIIOJB3YIOTCA YETHIPEC THUIIA BOIIPOCOB!

e 3aKkpsITasi popMma - HauboJiee pacpocTpaHeHHas (hopma H MpejIaraet
HECKOJIBKO aJIbTCPHATUBHBIX OTBCTOB HA IIOCTaBJIEHHBIN BOIIpOC.
Hamnpumep, oOyuaromemycs 3a1aeTcst BOIpoc, TpeOyronui
ATBTEPHATHBHOTO OTBETA «J1a» WA «HET», «SIBIISICTCS» HITH «HE
SIBIISICTCS», «OTHOCUTCS HITH «HE OTHOCHTCS» U T.I. TecToBOE 3aaHue,
coJiep ariee BOmpocC B 3aKpbITOi opMe, BKITIOYACT B CeOS OJTMH UITH
HECKOJIBKO MPABHIIBLHBIX OTBETOB M MHOT/Ia HA3bIBACTCSI BEIOOPOYHBIM
3amaHreM. 3akpbiTas GopMa BOIPOCOB HCIOB3YETCs TAKKE B TECTaX-
3aauax ¢ BBIOOPOYHBIMH OTBETaMU. B TECTOBOM 3a7]aHWU B 3TOM CiTydae
c(OpPMYIIMPOBAHBI YCIOBHE 337]a4ll U BCE HEOOXOIMMBIE UCXOIHBIC
JIAHHBIC, @ B OTBETAX MPECTABICHBI HECKOJIBKO BApUAHTOB PE3yJbTaTa
pellieHus B YUCIOBOM WM OykBeHHOM BHjie. OOyuaromuiics 10HKeH
PELIUTb 3a/1a4y U TI0Ka3aTh, KAKOW U3 MPEJCTABICHHBIX OTBETOB OH
TOJTYYHIT;

® OTKpBITasi opMa - BOIIPOC B OTKPHITOH popMe mpescTaBiisieT coooi
yTBEpXkKACHHUE, KOTOPOE HEOOXOUMO JIOTIONHHTE. JlaHHas (hopMa MOKeT
OBITH TIPEJICTABJICHA B TECTOBOM 3aJ]aHHH, HAIIPUMEP, B BUJI€ CIIOBECHOTO
TekcTa, GopMynsl (ypaBHEHUS), TpaduKa, B KOTOPBIX MPOIYIIEHBI

HaumeHoBaHue IIpencrasiienune HIxkana
OLIEHOYHOI'0 CpeacTBa KparTkas xapakTepucTHKA OLIEHOYHOI0 CpeacTBA OII€HOYHOT 0 OlLleHUBAHUS
cpeacrBa B GoHe
Texkyuuii KOHTPOJIb yCIIEeBAEMOCTH
Tect Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUH, TTO3BOJISIFOIIAS aBTOMATU3UPOBATH @DOH/T TECTOBBIX UetsipéxOanpHas
MPOIIEAYPY U3MEPEHUS YPOBHS 3HAHUHN M YMEHHUM 00y4aronierocs. 3alaHU I mKajia
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CYIIECTBEHHBIE COCTABIISIOIINE - YACTH CJIOBA UM OYKBBI, YCIOBHBIE
0003HauCHMSI, TMHUH UM N300pa’keHUs SJIEMEHTOB CXEMBbI U rpaduka.
OOyuarommiicsi JOJDKEH M0 MaMsATH BCTAaBUTh COOTBETCTBYIOIINE
JJIEMEHTHI B YKa3aHHbBIE MECTa («IIPOILYCKU»);

® YCTaHOBJICHHE COOTBETCTBHS - B JIAHHOM Cllydae 00ydJaromeMycs
IpEeJUIararoT JABa CIIHUCKa, MEXAY 3JIEMEHTAMH KOTOPBIX CIIE1yeT
YCTaHOBUTbH COOTBETCTBHUE;

® YCTAHOBJICHHE MOCIIEOBATEIBLHOCTH - MPEAoaraeT He0OX0AUMOCTh
YCTaHOBUTH IIPABUIIbHYIO MOCJIEI0BATEIBHOCTD MPEATIAraeéMoro CrmcKka
cioB win dpas.

Pedepar

[IponykT camocTosTenbHON pabOThl 00yUaIOIerocs, MPeACTaBIAIOIUN cO00M
KpaTKO€ M3JI0KEHHE COJIeP KaHUs U Pe3y/IbTaTOB MHAUBUAYAJIbHON yueOHO-
HCCIIEIOBATENILCKOM NESITETHHOCTH. ABTOP PaCKpPBIBAET CYTh UCCIIEAYEMON
HpO6J'IeMBI, IMPUBOJUT pa3JIMYHBIC TOYKHU 3PCHUS, a TAKIKC cOOCTBEHHbBIE B3TJIs11bI
Ha e€.

Pedepar nmomken ObITh CTPYKTYypHUpOBaH (110 TJ1aBaM, pas3jenam, maparpadam) u
BKJIIOYATh Pa3/esibl: BBEIEHUE, OCHOBHYIO YaCTb, 3aK/IIOUEHUE, CTTHCOK
MCI0JIb30BaHHOM uTepaTypsl. B 3aBucHMMOCTH OT TeMaTuku pedepara K HeMy
MOTYT OBITH 0(hOPMIICHBI IPUIIOKEHUS, COAEPIKAILUE TOKYMEHTHI, HILTIOCTPALUH,
TaOIUIbI, CXeMBI U T.1I.

Temsl pedepaToB

JIByx06anpHas
IKaiza

OK3aMeH

DK3aMeH M0 JUCHUIIIUHE (MOAYIII0) CIIYKUT JUIS OLIEHKU paboThl 0Oydaroierocs
B TEYCHHE CEMEeCTpa (CeMECTPOB) U MPU3BaH BBIIBUTH YPOBEHB, IPOUYHOCTD U
CUCTEeMAaTUYHOCTD MOJIYYEHHBIX UM TEOPETUYECKUX U MPAKTHUUECKUX 3HAHUM,
MPHUOOpPETEHNUsI HABBIKOB CAMOCTOSATEIbHON pabOThI, pa3BUTHS TBOPUYECKOTO
MBIIILJICHHS, YMEHUE CUHTE3UPOBATh MOJIYUCHHBIE 3HAHUS U IPUMEHSTh UX B
peuieHnn mpodeccuoHalbHBIX 3a/ay.

Bormpocs k sk3ameny

UYetnipéxOanpHas
IKasa
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PexoMenayemblie TeMbl pedepaToB

JKuBoii Opranusm — OTKpbITask TEPMOJIMHAMUAYECKAs CUCTEMA.

[IpumMeHeHre 3aKOHOB TEPMOINHAMUKH K OHMOJIOTMIECKUM CHCTEMaM.
buonorunueckast posib pacTBOPOB.

[IpumeHeHne pacTBOPOB B MEUIIMHE.

OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUH B )KUBBIX OpraHU3Max.
OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, JIEKAINE B OCHOBE TOKCUYECKOIO JEHCTBUS
HEOPraHMYECKUX BEIIECTB.

Hcnonb30BaHNEe OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIINI B METMKO-0MOJIOTrMYECKUX
UCCIIEIOBAHUSIX.

Kunernka pepMeHTaTUBHBIX peakuil.

DepMeHThI — KaTalIu3aTopbl OMOXUMHUYECKUX PEaKLUi.

DOTOXMMHUYECKHE PEAKIIUU U UX POJIb B )KU3HEIEATEIBHOCTH OpraHu3Ma 1 OKpyXKaromien
Cpenpbl.

buonorudeckast poyib KOJUTUTAaTUBHBIX CBOMCTB pacTBOPOB.

N3oToHnueckre, runepToHNYECKHe, TUITOTOHUYECKHE PacTBOPbI, X IPUMEHEHUE B
MEUIINHE.

UccnenoBanue pH 61og0rnueckux kUIKOCTEH B LIEISX AMATHOCTUKH, JICYEHUS U
MPOGUIAKTUKHI PA3TMYHBIX 3a00JICBAHHIA.

Bydepubie cucteMbl KpoBH U CIIOHBI. KHCIOTHO-OCHOBHOE COCTOSTHUE OpraHu3Ma.
KucnotHo-1eno4noe paBHOBECHE KPOBHU U CIIOHBI, IPUYUHBI €M0 HAPYIIEHHUS.
XHUMHYECKUH COCTAB AMANH, 3yOHOU TKaHU, CITFOHBI.

XHUMHYECKUE PEAKINH, JISKAIME B OCHOBE 00pa30BaHUs KOCTHOM 1 3yOHO# TKaHHU.
®dTop, ero cBoMCTBa, BayKHEHIHEe coenHeHus. Kapuec u ¢uryopos — sHIeMUYeCcKre
3a00JieBaHUsl, CBA3AHHbBIE C HEJJOCTATKOM M U30BITKOM (PTOpa B BOJIE U B IHIIIE.
buonornueckas poib ruipoausa.

I'eTeporenHpie paBHOBECHS U UX POJIb AJIs )KUBOI'O OpraHu3ma.

DneKkTpruyeckas MpPOBOJIUMOCTD )KUJIKOCTh U TKaHEH OpraHu3Ma.
DIEKTPOXUMHUYECKUE MTPOLIECCHI B MTOJIOCTU PTA IIPU IPOTE3UPOBAHUM.

Ancopbuusi, TpuMeHeHne COPOILIMOHHBIX MPOIIECCOB B MEAUIIMHE.
OU3UKO-XUMUYECKUE OCHOBBI T€MOCOPOITHH.

Anresus u Kore3us, OMOJIOTUYECKAsT POJIb.

Ponp aare3uu u xore3uu i XapakTEPUCTUKUA CTOMATOJIO-THYECKUX MaTEpUAIIOB.
[Ipumenenne xpomaTtorpapuueckux METOI0B aHAIM3a B METUIMHE.
Xpomarorpaduieckre METOAbl aHAN3a, UX IPUMEHEHUE B MEIUKO-CAHUTAPHOMN MPaKTHUKE
JUISL KOHTPOJISL OKPYXKAIOLIEN Cpefbl.

Ponp KOJUIOMIHBIX CUCTEM B )KMBOM OpraHU3ME.

CBolicTBa M IPUMEHEHUE B MEIMIIMHE KOJUIOUIHBIX pacTBOopoB ITAB.

3HauEeHHE MPOLIECCOB KOATYJSALNN ISl KU3HEACITEIbHOCTH OpraHu3Ma.
DU3NOJIOTUYECKOE 3HAUYEHUE KOJJIONTHON 3aIUTHI.

A5p030711 IPOMBIIIIEHHOTO TPOUCXO0KICHHS — IPUYNHA BO3SHUKHOBEHHSI HEKOTOPBIX
3a00JIeBaHM JIETKUX (CUIIMKO3, aHTPaKo3, aTtoMUHO3). CMor.

DnexTpoocMoc U dekTpodopes. MIx mpuMeHeHne B MeIuIIuHE U (hapMarim.
buonoruueckast poss u npumenenne BMC.
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36. BSI3KOCTb KPOBHU U IpYTUX OMOJIOTHUYECKUX JKUKOCTEH.

37. [lonumepsl B MEUITUHE.

38. Ilomumepbl B CTOMATOJIOTHH.

39. buonoruyeckoe 3HaUEHUE MPOIIECCOB HAOYXaHUS U 3aCTyTHEBAHUS.

40. KucmoTHO-0CHOBHBIE CBOMcTBa Oenkos, U1OC, UDT.

41. YcroitunBOCTh pacTBOPOB OHononuMepoB. Hapylienue ycToiiuMBOCTU: BbICAJIMBAHUE,
JIeHaTypalys, KoaluepBarusl.

42. XpoMOnpOTenabl, XUMUYECKHI COCTaB, MPEICTABUTEIH, OMOJIOTUIECKAs POJIb.

43. Anp0yMHHBI U TTIOOYJIMHBI, COJIEPKAIIMECS B TKAHAX OPraHU3Ma.

44. YyacTtue BS3KMX MOJINCAXapHI0B B 3alIUTE OpraHu3Ma OT [TaTOTE€HHBIX BO3/1EHCTBUH.

45. IlpuHIUIIBL ONIpeIeNeHNs KaIOPUHHOCTH TTUIIIH.

46. KoMIieKCHbIE COeTMHEHHUST B OMOJIOTHH U METUIIHE.

47. KoopauHallMOHHBIE COETMHEHUS U JKUBbIE CUCTEMBI.

JK3aMEeHMOXET MPOBOJIUTHCS B (popMe YCTHOTO ompoca Mo duneram (Bompocam) uiu 0e3
OWJIETOB, C TPENBAPUTEIBHON MOATOTOBKOW WM 0€3 TMOArOTOBKH, TI0 YCMOTPEHHIO IPETIONaBaTelsl.
DK3aMeHATOp BIIpaBe 3a/laBaTh BOTPOCHI CBEpX OWJIETa, a TaKKe, TOMUMO TEOPETHYECKUX BOIPOCOB,
J1aBaTh 3aJa4yM 10 MPOrpaMMe TaHHOTO Kypca.

DK3aMeHaIlMOHHble ~ OujeTsl  (BOMPOCHI)  YTBEPXKAAIOTCS ~ Ha 3acelaHuu  Kadeapbl
Y TOJIMMCHIBAIOTCS 3aBeAYIONINM Kadeapoil. B 6unere nomkHO coaepkarbes He 0ojiee TpeX BOIPOCOB.
KoMmruiekT 3x3aMeHaIMOHHBIX OMJIETOB TI0 AUCIMILIMHE JOJDKEH coaepxkaTh 25-30 OuineTos.

OK3aMeHaTOp MOXET IPOCTaBUTh 3adeT 0e3 ompoca WIM coOeceloBaHMUs TEM CTYyICHTaM,
KOTOpPBbI€ AKTUBHO Y4acCTBOBAJIM B CEMUHAPCKUX 3aHATHIX.

Bonpocs! k 3k3aMeHy 10 AUCUMILIMHE «XUMHSD AJ15 NPOBeIeHUs MPOMeKYTOYHOM
aTTrecTanuu

1. Xumusa m menuuuza. [Ipeamer, 3agauv U MeTOJbl XUMHUHM. XHUMHUYECKHE AUCLUUIUIMHBI B
cucTeMe MEIUIIMHCKOTO 00pa30BaHus.

2. Ilporomurnueckue peakuuu. OCHOBHBIE IOJIOKEHHUS MPOTOJUTHUECKOW TEOPUH KHUCIOT U
OCHOBAaHUMN: MOJICKYJSIPHBIE W  HOHHBIE KHCIOTBI W OCHOBAaHMS, COINPSDKCHHAS
IPOTOJIUTUYECKAs Tapa, aM(OJIUTHI.

3. DNeKTpoJMTHYecKas IUCCOLMALUs W HOHHOE MpOU3BENeHHME BOAbl. BoJloponHbli u
rupokcuibHbli nokaszarenu (pH u pOH). CnocoOsl onpesnenenus pH pacTBopos.

4. Bopma xak pacTtBopuTellb U €€ pPOJIb B JKU3HEAEATENBHOCTH opraHusma. OcoOeHHOCTH
CTpO€HUs MOJIEKY] BOJbl. IIoHATHE OCTPYKTYpMPOBAHHOM M AECTPYKTYpPUPOBAHHOM BOJE,
cBOOO/IHAsI U CBsI3aHHAasl BOJA.

5. PactBopel. Knaccuduxauus pactBopoB. TepmoamHamMuKa Ipolecca pPacTBOPEHHUS.
3aBUCUMOCTh  PacTBOPUMOCTH  OT  pPa3nUuHBIX  (akTopoB. CHocoObl  BbIpaKEHUS
KOHIICHTPALIUA PACTBOPOB.

6. KomnuratusHble cBoiicTBa pacTBopoB. Juddysus, ocMoc, naBieHHE HACBIIIEHHOTO mapa

pacTBOPUTEIIS HAJ PaCTBOPOM, TEMIIEpATypa KPUCTAUIN3aUU U KAIIEHHUS PaCTBOPOB.

JlaBieHue HaCBILLEHHOTO Iapa Haj pacTBopoM. [IepBbiii 3akoH Payis.

8. TemmnepaTypa KureHus U 3aMep3aHust pacTBOpoB. Bropoii 3akon Payns. Kpuockonuueckas u
70yIMOCKONINYECKass KOHCTAHTBl PAaCTBOPHUTEIIS.

9. Teopus snexTposuTHUECKON nucconuanus. [loHsaTre 00 >IeKTpOIMTaX U HEIIEKTPOJIUTAX.
PaBHOBecuss B pactBopax cialbix 3iekTpoiauToB. Cremenp auccouumanmu. KoHcraHTa
Jucconpanuu. B3anMOCBS3b KOHCTaHTBI M CTENEHW JUCCOLMALMU. 3aKOH pa3BEACHMUS
OcTtBanbiaa.

~
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11.
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22.

23.

24,

25.

26.

217.

28.

29.

30.

OCOOEeHHOCTH PacTBOPOB CHIIBHBIX JJIEKTPOJIMTOB. MoHHAs cuiia pacTBopa. AKTUBHOCTH H
KO3 (UIIMEHT aKTUBHOCTU MOHOB.

OCoOeHHOCTH BOJTHO-3IIEKTPOJIMTHOTO OajaHca B OpraHu3Me.

Baxneiine KUCIOTHO-OCHOBHBIE peakuuu. I'maponns cosned. ['maponus mo KaTHOHY,
TUPOJIU3 10 aHHWOHY, TWJPOJU3 110 aHUOHY M KaThOHY. CTeneHb U KOHCTAHTa UAPOJIN3A.
Peakuuu HelTpanuzanuu.

OO011asi, akTUBHAs ¥ MOTEHIIMAJIbHASL KUCJIOTHOCTh pacTBOpoB. [IpoTosnntuyeckuii romeocras.
Bydepusie pactBopsl, ux cpoictBa. Pacuer pH Oydepubix cucrem. bydepnbie cucremsr
OpraHu3Ma, UX B3auMoJelcTBUE. ALIMI03 U aJIKaJI03.

OcHOBHbBIE NOHATUS TEPMOJUHAMMKHU: CHUCTEMA, IPOLECC, MapaMeTpbl CUCTEMBI, TEIJIOTa,
pabota, 3Heprus, napaMeTpbl U PYHKLINUN COCTOSIHUS, BHYTPEHHSISI JHEPTUSI CUCTEMBI.
[lepBriii 3akoH TepMmoAuHAMHMKHU. lloHsTHe 00 SHTanNbNMHU. DK30- U 3HJIOTEPMHUYECKHE
peakuuu. CTaHAApTHBIE DSHTAJIBIIUM OOpa30BaHHWS M CrOPAaHUS BEIIECTBA. DHTAJBIIHS
peakuuu. 3akon [.M.I'ecca. Cnenctus u3 3akoHa ['ecca. [ToHsTre 0 KamopuiiHOCTH.
[lonsiTHE O caMONMPOU3BOJIBHBIX Mpoleccax. DHTponusa. BTopoill 3akoH TepMOAMHAMUKH.
Oueprus ['ub6ca.

[IpyHIMI SHEPreTUYECKOro COMpsDKEHHUs OuoXxuMuyeckux peakuuid. OcoOeHHOCTH
TEPMOJUHAMHUKN OMOXMMHYECKHUX MPOLIECCOB B PABHOBECHBIX M CTAIMOHAPHBIX COCTOSHUSX.
[Tpunnun [Ipuroxwnna. [lonsiTue o romeocrase.

OcHOBHbIE TIOHATHS KUHETUKU: TOMO- U T€TEpOTe€HHBIE PEAKIMH, CKOPOCTh XUMHUYECKOU
peakuuu, TpOCThle WM DJIEMEHTapHble M CIIOKHBIE peakuuu  (MapajjiesbHbIe,
MOCJIeI0BaTeIbHbIE, CONPSHKEHHBIE, LIEMTHBIE), KaTallu3, KaTaau3aTop.

CKOpOCTh XMMUYECKOW pEaKUHWH, WUCTUHHAS U CPEOHSAs CKOPOCTh XMMHYECKON pPEaKIUu.
@akTOpBI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOW peakiny. MOJIEKyISIpHOCTh 3JIEMEHTAPHOTO
akta peakunu. Kunernueckue ypapHeHus. [IoHsATHE O OPSIAKE peAKIMU IO PEAreHTY.
BnusiHue KOHIIEHTpalMd peareHTOB Ha CKOPOCTh XHMHUYecKol peakiuu. KoHcTaHTa
CKOPOCTH XMMHYECKOM peaKiuu. 3aKOH JIEUCTBYIOIIUX MaccC.

Brnustaue TemmepaTypsl Ha CKOpOCTh XuMmudeckoil peakiuu. IlpaBuno Bant-TI'odda.
TemmnepaTypHbIii KO3)OUIIMEHT CKOPOCTH PEAKITUN U €r0 0COOCHHOCTH JJ11 OMOXUMHUYECKUX
MIPOLIECCOB.

[ToHsiTue 0 TEOpUM AKTHBHBIX COYHApeHUW. DHEPrusi akTUBAIMU. YpaBHEHUE AppeHuyca.
Ponb crepuueckoro dakropa. [lonstue o Teopun nepexoqHOr0 COCTOSHUS.

Kartanus. ['oMoreHHslil, reTeporeHHbIN, MOJOXKUTEIbHbIA, OTPUIIATEIbHbBIN, ayTOKaTalu3.
[Ipumeppl.  MexanuzM  Kataiuthueckoro  nedctBus.  CBOMCTBA  KaTalu3aTOpOB.
Karanutuueckas akTUBHOCTD, CIEHU(PUYHOCTD, KATATUTUYECKHUE SI/IbI, IPOMOTOPHI.
Oco0eHHOCTH KaTaJUTUYECKON aKTUBHOCTU (pepMeHTOB. YpaBHeHHe Muxasnuca-MeHTeH U
€ro aHalus.

Xumuyeckoe paBHoBecue. OOpatumble W HeoOpaTHMble  MPOLECCHL. Y CIOBUS
HEOOpaTUMOCTH  XUMHYECKUX MpolieccoB. (OCOOEHHOCTH COCTOSIHUS ~ XUMHYECKOIO
paBHOBecHus. KoHCTaHTa XMMHUYECKOIO pPABHOBECHS. YCIOBHS CMEIIEHHUS XUMHUYECKOIO
paBHoBecust (mpuHiun Jle-lllatenbe): BIusHUE KOHICHTPAIMM pPEAreHTOB, BIIHUSHHE
TEMIIepaTyphbl, BIUSHUE JaBICHUS.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakiui. OCHOBHBIE TOHATHUSA: CTENEHb OKUCIICHMS,
OKHUCJICHHE, BOCCTAHOBJICHHE, OKHUCIINTENb, BOCCTAHOBUTENb. THUIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN, TPUMEPBHI.

Penokc-cucreMbl, SKBHBAJIEHT OKHUCIUTENd U BoccTaHOBUTENSA. CONpsDKEHHBIE Iapbl
OKHUCJIMTEIb-BOCCTAaHOBUTEND. Penokce- morenumain. Ypasuenue Hepucra—Ilerepca.
@akToppl, BIMSAIOIIME HA NPOTEKAaHHE OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB
(TeMmepaTypa, KOHILIEHTpAIUs, KaTalu3aTop, KUCIOTHOCTb Cpeibl). THUIbl OKHCIMTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiuii: MEKMOJIEKYJISIPHBIE, BHYTPUMOJIEKYIISIPHBIE,
JUCTIPONIOPLMOHUPOBAHUS (ITPUMEPBI).

Hanpasnenne penokc-nponeccoB. CranmaptHas O/[C. CrangapTHOE HW3MEHEHHE DHEPIHH
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OcoOeHHOCTH ~ OMOXMMHUYECKUX  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  MPOIECCOB B
OpraHu3Max: CTYIEHYaTOCTb  IPOTEKAHHUS, 9K33PTOHUYHOCTD. Knaccugukarms
ouoxumuueckux OBIIl: BHYTpUMOIEKYISIpHBIE, MEXKMOJICKYISPHBIE (IETHAPOTeHAa3HOTO,
OKCHI'€HAa3HOTO U CBOOOJHOPAJMKAIBHOTO OKHCICHUS — BOCCTaHOBIIEHU). Vcnonp3oBaHue
OKHCIIUTENEN U BOCCTAHOBUTEIIEH B MEIMKO-CAHUTAPHOM IPAKTHUKE.

KommnekcHpie coenuHeHus. OCHOBHBbIE TMOHSATHUSA: KOMIUIEKCOOOpa3oBaTelb, JIMTaHJ,
KOOpDAMHAIIMOHHOE YHUCIIO, JICHTAHTHOCTBJIWTAHIA, BHYTPEHHSSI W BHEIHAA cdepa
KOOPAMHAIIMOHHOTO COEAMHEHHUsI, XenaThl, Kiaccudukaums KOMITJIEKCHBIX COSMHEHUI.
XuMHYecKasi CBSI3b B KOMIUIEKCHBIX COEIUHEHHUSX U OCOOEHHOCTH UX IPOCTPAHCTBEHHOTO
cTpoeHus. JKecTkue u MATKUEe KOMIIEKCOOOpa30BaTeIn U JIUTaH bl

XUMHUYECKUE CBOMCTBA KOMIUIEKCHBIX coenHeHui. /lucconnanus B pactBopax. PaBHoBecus
nucconnanui. KoHCTaHTa HECTOMKOCTH, KOHCTAaHTa YCTOMYMBOCTH KOMIUJIEKCHBIX HOHOB.
OO6pazoBaHue U pa3pylieHne KOMIUIEKCHBIX coenHeHnit. Meanko-0ouonorudeckas pois KC.
I'ereporennsie npoiiecchl U paBHOBecus B pacTBopax. KoHcTanTa pacTBopuMOCTH. Y ClI0BUA
CMEIIIEHUS T€TEPOreHHOr0 paBHOBECHS. Y ClI0BHE 00Opa30BaHMs U PACTBOPEHMSI OCa/IKa.
Hpob6noe ocaxaenne. Konkypenuus 3a o0muid katuoH U o6muii anuoH. ConeBoi 3¢ ¢exT.
SIBnenue BbIcanuBaHUs. ['eTeporeHHble paBHOBECHs B KHUBBIX opraHusmax. OcoOeHHOCTH
oOpa3oBaHus KOCTHOH TkaHH. OCOOEHHOCTH Ipoliecca KaMHEOOpa3oBaHHUsL.

[Ipenmer opranuyeckoil XuMuu, ee CBA3b C Ouosjorueil u MeauuuHOW. OCHOBHBIE
MOJIOKEHUsSI TeopuH XuMuyeckoro crpoeHusi A.M.byrnepoa. CnocoObl mocTpoeHus
Ha3BaHUM (HOMEHKJATypa) OpraHMYeCKMX COEIUHEHUN: TpPUBUAIbHbBIE, DPALMOHAJIBHBIE,
CUCTeMaTUYEeCKUE Ha3BaHUA.

l'omonorust u romosorudeckue psnbl. [lostTne 00 w3omepun. Bumbl u3omepum.
CrpykrypHas wu3zoMmepust (M30Mepusi YIJIEpPOJHOTO CKeleTa M H30MEpHsl, BBbI3BaHHAS
nojoxxenueMm 3amecturensi). Kondopmanum (mpoekumu Hpiomena), koHUTyparuu.
[TonsiTHe 06 SHAaHTHOMEpaX U IUACTEPEOU30OMEPAX.

VYrnepon, 5SNMeKTpOHHas KOHQUTrypauus; THOpHAW3alMs Yriepoja B OpraHHYecKux
COeMHEHUSAX. TUIbl XUMUYECKHX CBSI3€Hl B OPraHMYEeCKHX COCAWHEHUSX. DJIEKTPOHHbBIE
3¢ exTh (MHIYKTUBHBIN U ME30MEPHBIN A(HEKTHI).

[IpencraBieHre 0 MexaHW3Me OPraHUYECKUX peakiuil. DnekTpouibHbIe, HyKIeOo(UIbHbIE
U paJMKaJbHbIE pearcHThbl. ['eTepOoNIMTUYECKUII U TOMOJMTUYECKUN pa3pbiB CBsi3eil. Turbl
MIPOMEXYTOYHBIX YaCTHUIL: KAPOOKATHOHBI, KAPOAHUOHBI, PaJUKANIbI; UX CTPOCHUE.

Kucnorst u ocnoBanusi (bpencten, Jlptouc). CompsipkeHHbIE KHUCIOTBI U OCHOBAHMSL.
KucnoTHo-ocHOBHBIE paBHOBECHS.

Yrnesogopossl. Knaccudukanus. ['omonorudeckue psaasl. Bunst msomepun. Homenkiarypa,
I'ubpunnoe cocrtosinue aroma yriaepona. Ilpupoma C-C um C-H cBsazeil. Xumudeckue
CBOICTBA alIKaHOB, AJIKEHOB, AIKMHOB, [IUKJIOATKAHOB.

Apomarudeckue yrieBojgopoabl.Ctpoenue Oenszona. @Dopmyma Kekyne. Konnenmus
apomatuyHocTH. [IpaBuno Xiokkens. KonneHcupoBaHHBIE apOMAaTUYECKUE YIIIEBOAOPOIbI
(Hadranuu, peHaHTpEH, aHTpalIeH, a3yJeH). XUMUYECKUE CBOMCTBA OeH30.I1a.

[IpenenpHBIE OMHOATOMHBIE CIOHUPTHI (AJKAHOJBI). ACCONMANMS, BOJOPOAHAS CBS3b,
KHCIIOTHOCTh W OCHOBHOCTh cnupToB. Dusmueckue CBOMCTBA W  XUMHUYECKHUE
CBOMCTBa.MHOTOAQTOMHBIE ~ CIUPTHL.  ODTUJICHIJIMKONb,  OyTaHAwon-2,3,  IJIHMIEPHUH.
XHUMUYECKUE CBOWCTBA.

®enonbl. BanmHoe BIUsSHUE THAPOKCUIBHON TPYMIBI U OEH30JBHOTO KOJblla. KucnoTHsie
cBOlicTBa (peHONA, CpaBHEHHE CO cnHpTamMHu. Peakuuu >1MeKTpOQHUILHOTO 3aMelleHUs B
0eH30JIbHOM sJipe (eHoIa (TaJoreHnpoBaHNe, HUTPOBAHUE).

IIpocteie »¢upel. Homenkmatypa u wu3oMepus. CrnocoObl mnosydyeHHs. XHUMHUYECKHE
cBoiicTBa. IMdTUNIOBBIN APUp, OKUCH ITUJICHA, JHOKCaH,

Anpnerunsl U ketoHbl. Homenknatypa. Crpoenue kapOOHMIBHOM Tpymmbl. CrnocoObl
MOJIy4EHUs1 OKCOCOeqMHEHNI. OKNCIIEHNE U BOCCTAHOBJIEHHUE aJIbJIETUI0B U KETOHOB.
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49,

50.

51.

52.

53.

54,

55.

56.

KapOoHOBBIC KHUCIOTHI U WX MPOU3BOJAHBIE. MOHOKapOOHOBBIC KUCIOTHL. [ OMOJIOTHYECKHIA
psaa. U3omepus m HoMmeHkiarypa. CTpoeHue KapOOKCHIIBHOW Trpymmbl. Acconuanus
JIMCCOIMALUS  KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBONCTBA KapOOHOBBIX KHCIOT.
MypaBbUHas, YKCyCHas, NaJIbMMTHHOBas, cCTeapuHOBas KuciaoTel. OcoOble cBoiCTBa
MYPaBbUHOHN KHUCIIOTBI.

Henpenenbusie kucnotel. CsoiictBa. Lluc- u Tpanc-uzomepus. @ymapoBas U MajJeHMHOBas
KUCHOThl. Paznuuuga mno ¢QusnueckuM M XUMHUYECKMM CBOMCTBaM. AKpWIOBas H
MeTakpuiioBas KuciaoTel. CBoiicTBa. OnenHOBas U JIMHOJIEBAS KUCIIOTHI.

JukapOoHOBBIE KHUCJIOTBI. [I{aBeneBas, MaJIOHOBast KHUCJIOTBL.
JlexapOOKCUIMPOBAaHUEMAIOHOBOM ~ KHUCJIOTBl. ApoMaTHuecKkue KapOOHOBBIE KHUCIOTHI.
benzoitnas kucnorta. CanunmioBas kuciiota. OkcokucaoTsl. [IupoBuHOTrpagHas KUcioTa, ee
cBoiictBa. Oxcukuciaorel.. CrocoObl MOJyYeHHUs: BOCCTAHOBJIIEHHE KETOKHCIOT WU
okucieHue riukosien. Jderunparanus %, a - OKCUKUCIOT. [ IMKOIeBast, MOJIOUHAs ¥ BUHHAsS
kucioTel. Haxoxaenne B mpupojae. CBoiicTBa.

Kuppl. AHasMTHYECKHE XapaKTEpUCTHUKH KUPOB. Xumudeckue cBoiucrea. llomartne o
munuaax. Owmbuisiemble aunuasl. HelTpanbHble nunuiael. Peaknuu TpHanuiIriviepyuHOB:
TUAPOJIN3, PEAKINH IEKTPOUIbHOTO NpucoeanHenus. JKuakue u TBepable xupbl. Macna.
VYrnesoasl. Knaccuduxarus  yriaeBonoB OTKpbeiTas M IUKIMYecKas (opMa TIIIOKO3bI
(nmupano3Hasi, (ypaHo3Has1), TayToMepuss U MyTapoTauus caxapoB. Oxucinenue,
BoccTaHoBNeHHe. Caxapo3a Kak HpEJCTaBUTENb JUCaXapHulioB, €€ CTPOCHHE, Kpaxmail,
KkieryaTka (rmonucaxapuapl). CTpoeHne, XuMHUUIecKas epepadoTKa KIETYaTKH.
AmuHOKuCIOTHL, nentuisl. Ilpuponusie amuHokucaotel. Ux crepeoxumus. AmdoTepHbie
CBOWMCTBA aMHMHOKHCJIOT. XWUMHYECKHE CBOWCTBA. BHONOTHYECKM BaKHBIC peakiuu (o-
AMUHOKHCIIOT: Ie3aMUHUPOBaHNE (OKUCIUTEIHHOE U BOCCTAHOBUTEIHHOE),

OOmee mpeAcTaBIeHUE O COCTAaBE, CTPOCHHU, (PU3MYECKHMX M XMMHUYECKHUX CBOMCTBax
oenkoB. IlenTuaHble criupanmu W BOAOPOJHAS CBsI3b. KHCIOTHBIM M IIEIOYHOW THAPOIH3
MIENTHJIOB.

leteponuknuueckne  coeauHeHus.  Kimaccudukanuss  rerepouukiioB.  [IsTuuieHHbIe
reTepoapoMaTHYECKue COEAMHEHUS C OJHUM rerepoaromMom: ¢ypaH, THO(EH, MHUPPOIL.
[IlecTruneHHBIET€TEPOLIMKIIBI C OAHUM I'€TEPOATOMOM.
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TecTupoBanue SBISETCS OJHMM U3 OCHOBHBIX CPEACTB (DOPMAILHOTO KOHTPOJIS

KagecTBa 0OydeHHs. DTO METOJl, OCHOBAaHHBI Ha CTaHIAPTU3UPOBAHHBIX 3aJIaHHSX, KOTOPBIE
MO3BOJISIIOT HM3MEPUTHh TMCUXO(PHU3UOJIOTMYECKHE W JIMYHOCTHBIE XapaKTEPUCTUKH, a TaKKe
3HaHUS, YMEHHSI U HABBIKU HUCIIBITYEMOTO.

1)
2)

3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)

3)

TecToBble 3aJaHUA A5 NMPOBCACHUA TEKYLIECI0 KOHTPOJISA 3HAHUI
1. Xumuueckasn TEPMOAUMHAMHUKA. XuMHu4yeckas KHHETHKA

Tecr 1

Bripaxxenue 3akoHa AEMCTBYIOMIMX MAcC ISl CKOPOCTH 3JIEMEHTAPHON rOMOT€HHON peakinu
2A(r) + B(r) = A,B(T) umeer Bux ...

# = k[A]*[F]

# = k[A1[E]
Al%[B
o Larsl
[4;5]
B cocTosHMM XWMHYECKOTO DPABHOBECHA CKOPOCTh NPSAMOM pEakIuu CKOpOCTH

00paTHOM peaxIu.

HE 3aBUCHT OT;

paBHa;

MEHBIIIE;

Oonp1re.

CaMornpon3BOIBHBIM Ha3bIBACTCS MPOIECC, KOTOPHIH. . .
OCYIIECTBISICTCS] O3 MOMOIIH KaTalnn3aTopa;
COMPOBOYXK/IACTCS BBIICIICHHEM TEILIOTHI;
OCYIIECTBISIETCs O€3 3aTpaThl SHEPTUHU H3BHE;
poTeKaeT ObICTPO.

B KaKyo CTOpPOHY 6y,Z[CT CMCIIATHCSA PABHOBCCHC IIPU IMOBBIIICHHUH TCMIICPATYPbl B CHUCTCMC!
Na(r) + 3Ha(r) <> 2NHs(r), AH<0?

BJICBO;
BIPABO;

HC CMCCTUTCA.
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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)
4)

8.

CI/ICTCMa, JUIA KOTOpOfI TCPMOJUHAMUYCCKHUE IMapaMCTPbl BO BCEX TOYKAX COXPAHAKOT CBOC
IIOCTOSAHHOC 3HAYCHHUEC, HAXOJHUTCSA B COCTOSHHH.

HOPMAJIbHOM,;
CTaH/IaPTHOM;
PaBHOBECHOM;
BO30YKIECHHOM.

3HaueHUS KOHHCHTpaIII/Iﬁ BCIICCTB, YCTAHABJIMNBACMBIC ITOCJIC NOCTUIKCHU A CHUCTEMOM COCTOSTHHUS
PaBHOBCCHUSA, HA3bIBAKOTCA ...

KOHEYHBIMH,
SKBUMOJISIPHBIMU;
PaBHOBECHBIMH,
MIPaKTHYECKAMHU.

CornacHO BTOPOMY Hadajdy TEpPMOJWHAMUKHA B HM3O0JHPOBAHHBIX CHUCTEMAax CaMOIPOHM3BOJIEHO
MIPOTEKAIOT MPOIIECCHI, TSI KOTOPBIX CIPaBETMBO BBIPAKCHHE. . .

AG <0;
AS <0;
AS > 0;
AH <0.

VYpaBHeHHE peaKLMH, CKOPOCTh KOTOPOM MPU CTAHIAPTHBIX YCIOBMSIX MPAKTUYECKH HE 3aBUCUT
OT U3MEHEHUS J1aBJICHUS, UMEET BUJ ...

1)Fe,03 + 3CO = 2Fe + 3CO,

2)Si0, + 2Mg = Si + 2MgO

3)2P + 5N,0 = N, + P,Os5

4)Mn02 + 2H, = Mn + 2H,0

9.

1)
2)
3)

4)

10.

BQJ'II/I‘-II/IHa, 3HA4YCHUC KOTOpOfI KOJIMYCCTBCHHO XapaKTCPpU3YCT COCTOAHHUEC XHUMHUUYCCKOIO
PAaBHOBCCH IPH 3a/IaHHBIX YCIIOBUAX, HA3BIBACTCA. ..

BHYTPEHHEU YHEPTUEH;
SHEPruei aKTUBaIINY;
KOHCTaHTOUN paBHOBECHS;
KOHCTaHTOM bonpiMaHa.

Koncranta PaBHOBECHUA CHCTEMbBI ONPCACIIACTCA HU3MCHCHHEM CTAHAAPTHOIO 3HAYCHHA
CHUCTCMBI.
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1) BHyTpeHHEH dHepruu;
2) OHTaIbINH,
3) sHTpOIHH,
4) »suepruu ['u66ca.
Tecrt 2

1. BripaxeHue 3akoHa ACHCTBYIONIMX Macc Uil ckopoctu mpsamoit peakiuun MnO,(r) +2Hy(r) =
Mn(r) + 2H,0(r)npu ycinoBuu ee 3JeMEHTapHOCTH UMEET BUJL

2)8 = KIMn] - [H,0]
4)19 = l{[MnDz] - [Hg]

2. CormacHO BTOpPOMY Hadally TEPMOJWHAMUKH, COCTOSHHE pABHOBECHS peaTH3yeTcss B
H30JINPOBAHHBIX CHCTEMAX, JUJISI KOTOPBIX CIIPABEIMBO BBIPAXKEHUE. ..

1) AS=0;

2) AS<O0;

3) AS>0;

4) AH=0.

3. BriOepute mpaBUIbHOE YTBEPIKICHNUE: SHTPOMHSI CUCTEMBI YBEITHUUBACTCS TIPU:
1) mMOBBINICHUY JABIICHUS;

2) Tmepexole OT )KUAKOTO K TBEPJAOMY arperaTHOMY COCTOSIHUIO;

3) MOBBIICHUU TEMIIEPATYPBL;

4) mepexone OT ra3000pa3HOro K )KUAKOMY COCTOSHUIO.

W3meHuTCs M M KaK 3HauYe€HUE KOHCTAHTHI paBHOBecus peaknuu: A + 2B < AB; , eciau oOmiee
JIaBJICHUE B CUCTEME YBEIIMUYUTH B 2 paza? Bce BemecTBa HaXOAsMTCs B Ta3000pa3HOM COCTOSIHUU.

1) yBenuuwutcs B 4 pasa;
2) yBemuuuTcs B 2 pasa;
3) yMmeHbIIUTCS B 4 pasa;
4) He U3MEHUTCSL.

5. ypaBHCHI/Ie p€aKkiunu, CKOpOCThb KOTOpOfI HC U3MCHACTCA C YBCIMYCHUCM OABJICHUSA, UMCCT BUJ

1) MgCOs(t) = MgO(t) + COx(r);
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2)
3)

4)

1)
2)
3)

4)

2S03(r) = 2S02(1) + O4(T);
2NO(1) + Oz(r) = 2NO2(1);
MgO(T) + COy(T) = MgCOs3(T).

KoncranTa paBHOBECHUA CUCTEMbI ONPCACIICTCA HU3MCHCEHUCM CTAHAAPTHOIO 3HAYCHUSA
CHUCTCMBI.

BHYTPEHHEH YHEPrUH;
SHTAJIBIINN;
SHTPOINY;

sHepruu I'n60ca.

IIpu yBennueHuu 1aBiaeHUs B CUCTEME B 3 pa3a CKOpocTh xumuueckoil peakuun CH, + 20, — CO;
+ 2H,0 ) ---

1)
2)
3)
4)

8.

1)
2)
3)
4)

9.

1)
2)
3)

4)

10.

1)

2)

HE UBMCHUTCA,
yBeJIMUUTCS B 9 pas;
yYMEHBIINTCS B 9 pas;
yBenuuuTcs B 27 pas.

CoriracHoO OCHOBHBIM TIOJIOKCHUSIM TCPMOAUHAMUKHU, IJIA COCTOAHUSA PABHOBCCUA B I/I306apHO-
HU30TCPMHUYCCKHUX CUCTEMAX CIIPABCIJIMBO BBIPpAXKCHUE. ..

AS =0;
AG <0;
AG = 0;
AH <0.

HpOH@CC nepexoja CUCTCMbl M3 OAHOI'O COCTOAHHA B APYroc Inpu IOCTOAHHOM JaBJICHUH
Ha3bIBACTCA ...

M30TCPMUICCKUM
annabaTHRIM
M30XOPHBIM
U300apHBIM.

ITpu yBenuueHnn oObeMa PEaKIMOHHON CMECH B 3 pasa CKOPOCTh DJIEMEHTApHON rOMOIEHHOM
peakiuu 2NO + O, = 2NO; pas.

yYMEHbIIUTCS B 27 pas;

yBeIMYHTCA B 9 pas;
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3)

4)

1)

2)

3)

1)
2)

3)

1)
2)
3)

4)

1)
2)
3)

4)

1)

2)

yYMEHBLIUTCS B 9 pas;

yBeIU4UTCs B 27 pas.

Tecr 3
VYpaBHenne KoHCTaHThI paBHOBecus Ui peakiuu C(TB) + CO,(T) «» 2CO(T) umeeT BUI. ..
_ [CO;]
P [CO]2

K, = (0 £0

_2-[co]
e = Tco,]
_ [C0O]2
» = C0,]

Kaxkune napameTpbl TepMOJMHAMUYECKON CHCTEMbI Ha3bIBAIOT IKCTEHCUBHBIMU?

BCJIMYMHA KOTOPLIX HC 3aBUCUT OT 4YMUCJia YaCTHI B CUCTEME;

BCJIMYMHA KOTOPLIX 3aBUCUT OT YMUCJIa YaCTUI] B CUCTEME,

BCJIMYMHA KOTOPLIX 3aBUCUT OT arp€raTHoro COCTOAHUA.

Kakoii 3ak0H oTpakaeT CBsI3b MEXIy paOdOTOMN, TEIUIOTON U BHYTPEHHEH SHEpTUel CUCTEMBI?
BTOPOU 3aKOH TEPMOANHAMUKH;

3aKkoH ['ecca;

MEPBBIN 3aKOH TEPMOJMHAMUKHY;

3akoH Bant-I'odda.

Ecnu cucrema HaxoauTCs B COCTOSIHUH PaBHOBECHUA, TO KAKO€ U3 CICAYIOIIUX YTBep)KI[eHI/Iﬁ

SABJIACTCS BEPHBIM:

AG=0;

YpaBHEHHE KOHCTAHTHI PAaBHOBECHS T€TEpOreHHON xumudeckoi peakuun C(rpadur) + 2H,0(T)

< 2H; (r) + CO4(r) umeer BUx ...

[H,0F
[H, -[co,]

[H, F -[co,]

[H,0F
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3)

4)

1)
2)

3)

1)
2)

3)

1)
2)
3)

4)

1)
2)
3)

4)

10.

1)

1, T -[co,]
[c]-[H,0F

_ [c]-[H,0F
[H,F -[co,]

Kakue napameTpbl TepMOJMHAMUYECKON CHCTEMbI Ha3bIBAIOT MHTEHCUBHBIMU ?
BEJIMYMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUILl B CUCTEME;

BEJINYMHA KOTOPBIX 3aBUCUT OT YKCJIa YACTUI] B CUCTEME;

BEJINYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro0 COCTOSIHUSI.

Hpouecc, HpOTCKaI-OHII/Iﬁ npyu MNOCTOSIHHOM 3HAYCHUU KOJIMYCCTBA TCILJIOTBI B CHCTEMC,
Ha3bIBAaCTCA ...

HU30TEPMUYCCKHM;
aauabaTHYCCKUM;
M300apUIECKHM.

s yBenmuueHus: ckopoctu mpsamoil peakuuu 2SOy + Oy <> 25034y B 9 pa3 HeobxoaumMo
KoHIeHTparuo SO, yBEIUYUThH B pas(a).

18;
4,5;
3
9.

BnusiHne uW3MeHEHWH, KOTOphIE MPOUCXOAAT B PABHOBECHOW XWMHYECKOM CHCTEME TIOJ
BJIMSTHUEM BHEIIHUX BO3ICUCTBUM, ONTPEAEISIETCS . ..

npaswioM Baat-TI'odda;
npunimnom Jle-Illarense;
npaBwiioM a3 ['nd0ca;
MPUHLUIIOM KBa3HCTAI[HOHAPHOCTH.

Onranenus oopazoBanus CaCO3 cOOTBETCTBYET TermIoBoMy 3 dekTy peakuuu. ..
CaO + CO, = CaCOs

2)Ca0 + C + 0, = CaCO;s
3)Ca+ CO,+ 1/20, = CaCO;
4)Ca + C + 3/20,= CaCOs

Tect 4
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1. Hns ysemuuenus ckopoctu mpsmoi peakuuun 2NO + Cl, = 2NOCI B 64 pasa HeoOxomumo
YBEJIMYUTD JaBJICHUE B pa3(a).

1) 4
2) 8;
3) 16;
4) 32.

2. Cornacno npuniumny Jlelllarense, moHnXeHne TEMIIEPATyphl BHI3BIBAET CMELICHUE PAaBHOBECHUS
B CHCTEME B CTOPOHY ...

1) yBemuuenust oobeMa,
2) yMeHbIIeHUs 00beMa;
3) 9K30TepPMHUYECKOMN pEeaKIuH;
4) SHIOTEPMHUYECKON PEaKIIHU.

3. ®opmyna JUIS pacuera TEIIOBOT O s dexra XUMHYECKOU peakuuu

Fe,O3(1)+ 3H,(r)=2Fe(T) + 3H,O(1)

HUMECT BU] ...
1) 8cH2og = 30 H3o5 (H0) + 28 H2og(Fe) — ArHios (Fe205) — 3A¢Hog (H )
2) 8rHoos = BeHog (Fey05) + 3¢ Hygs (Hy) - 28¢Higs (Fe) — 3A¢H 205 (H,0)
3) A Hieg = 3¢ Hgg (H,0) - ArHigg (Fe,05)

gyDeHaos = AeHlog (Fey03) — 3¢ Hios (H,0)

4. Ecnu temmneparypHbIii KO3()(OHIUCHT CKOPOCTH PaBEH Y, TO MPH MOHWKEHHH TEMIIEPATyphl OT
130°C no 90°C ckopocTh XUMHUYECKOH peaKIuu pas.

1) ymenbmuTes B 4y;

2) yBenuuuTtcs B 4y;

3) ymeHbmmTCA B Y

4) yBemuuuTCs B Y.

5. VYpaBHeHHe mpolecca, B KOTOPOM NpPU YBEIUMYEHUU TEMIIEpaTypbl PaBHOBECHME CMELIAETCs B
CTOPOHY MPOJYKTOB PEAKIIMH, UMEET BUJ ...

. o
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3)

4)

1)
2)

3)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

10.

1)
2)
3)

4)

CaD(IJ +C02(r) <—}CaCD3(IJ ﬁrHD <0

3Hj) +CO(r) <> CHyr) + H2Or) A H® <0

B kakoM cooTHOIIECHHH HaxXo4ATCs SHTPOIUU TPEX arperaTHbIX COCTOSTHUM OJHOI'O BEUICCTBA:
rasa, XXuAKOCTH, TBEPAOIro Teja:

S(r) >S(x) >S(1B);

S(tB) >S(x) >S(r);

arperaTHOe COCTOSIHUE HE BJIMSET Ha 3HAUE€HHE YHTPOIIHH.

| 3akonH TCPMOJJMHAMUKUN OTPAKACT CBA3b MCIK/Y:

paboToii, TETIOTON ¥ BHYTPEHHEH SHEprHeH;

cB0OOHOI Heprueit ' mb0ca, sHTaNBINEH U SHTPOIHENH CUCTEMBI;
paboTOM M TETIJIOTOW CUCTEMBI;

paboToii U BHYTpEHHEH YHEPrueil.

Kakyro TepMoamHamuyeckylo (YHKIUIO MOXKHO HCHONB30BaTh, 4YTOOBI MpeAcKas3aTh
BO3MOKHOCTb CaMOIIPOU3BOJIEHOTO IPOTEKAHNS PEAKIIMU B U30JIMPOBAHHOM crcTeMe?

SHTAJIBIINIO;
BHYTPEHHEIO SHEPTHIO;

SHTPOIHIO;

MOTEHIMATIBHYIO SHEPTHIO CUCTEMBI.

Ecimum sHTanenms oopazoBanus SO, paBHA -297 xJI/MoIb, TOTa KOJIUYECTBO
TEIJIOTHI, BBIJIEIsIEMOE MPU CropaHuu 16 T cepsl, paBHO. ..

594 xJ1x;
148,5 xJIx;
74,25 xJIx;
297 xJIx.

Ecnmu TemnepaTypHbIii KOO(GGHUIHEHT CKOPOCTH paBeH 3, TO MPU MOBBIMICHUH TEMIIEPATyphl OT
20°C o 60°C ckOpOCTh XUMUYECKON PEAKIIMH pas.

yMeHbIIUTCS B 12;
yBenu4uTes B 12
yMeHbIuTCS B 81;

yBenuuuTcs B 81.
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1)
2)
3)

4)

1)

2)

3)

4)

1)
2)
3)

4)

1)

2)

3)

4)

1)

Tect 5

Ecnu npu yBennuenuun temmneparypsl ot 50°C 1o 90°C ckopocTh peakiuu Bo3pactaeT B 16 pas,
TO TEMIEPATYPHBIA KOAPPUIIUEHT CKOPOCTH PaBEH ...

2,5.

VYpaBHEHME peaKklMK, B KOTOPOU MPU YBEIMUYEHUU JABICHHUS PABHOBECUE CMEIAETCS B CTOPOHY
MIPOAYKTOB PEAKLIUH, UMEET BU ...

EHES(I) +SOE(1-) > 38(]3) + EHEO(T}
Fe, 05 +3H2(rj <> ZFe() +3H,0,

(3:1(3!:)3@:I < Ca0y + C'Dzm

TepMmomuHamMudeckoil  QyHKIMEWH, KOTOpas XapaKTepu3yeT CTENEHb  YIOpSI0YeHHOCTH
COCTOSIHUSL CUCTEMBI, SIBIISIETCA ...

SHTAJIBINS;
TEIIOEMKOCTB;
SHTPOINMS;
BHYTPEHHSIS] SHEPT U

YPaBHeHI/Ie pcaknuuu, B KOTOpOfI IIpu HU3MCHCHUU [OABJICHUSA HC IMPOUCXOAUT CMCIICHUA
PaBHOBECHs, UMCCT BU] ...

Crpaguny T 2H20y < 2H;, | +COy
IvIgCD3(TJ < MgO +CDE(rj

SO,y + NOy(py > SO3) + NO iy
Cly(r) +2NO(;y <> INOCly py

Bnusuue I/IBMCHCHI/If/i, KOTOPBIC TMPOUCXOIAAT B paBHOBeCHOﬁ XUMHUYECKOM CHCTEME mong
BJIMAHHUECM BHCIIHUX BOSI[CﬁCTBHfI, OMpeacisICTCA ...

npasuioMm Bant-I'odda;
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2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

10.

1)

2)

npuHuumoM Jle-Illarense;
npaBuiioM (a3 ['n60ca;
MPUHLMIIOM KBa3UCTALMOHAPHOCTH.

Jnst yBenmmuenusi ckopoctu npsimoit peakuuu 2NO + Cl, = 2NOCI B 64 pasa HeoOxoaumMo
YBEJIMYHUTDH JJABICHUE B pas(a).

4,
8;
16;
32.

Ecnu remneparypHblii K03 (GUIIMEHT CKOPOCTH peaKkIMK KapOoHATa MarHus ¢ KUCJIOTOM paBeH 3,
u npu temmeparype 25°C oHa 3akaHumMBaeTcs 3a 36 MHUHYT, TO mpu Ttemmneparype 45°C Bpems
3aBEpILICHMS peaknuu OyIeT paBHO MHUHYTaM.

[TapameTpoM, W3MEHEHHE KOTOPOrO HE BBI3BIBAET CMeIIeHWs paBHoBecus B cucteme COgy +
HzO(r) > Hz(r) + COz(r) ; AH< 0, ssBiisterces ...

KOHLIEHTPAlUU UCXOIHBIX BEILECTB;
KOHILIEHTPALUH MPOYKTOB;
JABJICHHUE;

Temmeparypa.

B I/I3O6apHO-I/I3OTepMI/I7-160KI/IX YCIOBUAX B CUCTECMC CaMOIIPOU3BOJIBHO MOI'YT OCYHICCTBJIISATHCA
TOJIBKO TaKHC MPOUECChI, B pC3YJIbTATC KOTOPLIX DHCPIHA I'nb0ca cucTeMmsl. ..

BO3pACTaeT;
ocTaercsi 03 U3MEHEeHHUS;

yOBIBaCT;

CHayasa yObIBaeT, IOTOM BO3pacTaerT.

VYBennueHue CKOpOCTH peakluu MoJ IeWCTBUEM KaTalu3aTopa IPOUCXOAUT B Pe3ybTate ...
YMEHbILIEHUS! KOHLIEHTPALUU TPOAYKTOB;

YBCIMUCHUS KOHICHTpAIUN PCarcHTOB,
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3)

YBCIUMUCHUS TEMIIEPATYPHI;

4) yMeHbIIEHHUS SHEPIHH aKTHBALIHH.
OTBeTHI K TECTaM pa3aea 1
Tect 1
Ne 1 2 3 4 5 6 7 8 9 10
3a7aHus
OTBET 1 2 3 1 3 3 3 2 3 4
Tect 2
Ne 1 2 3 4 5 6 7 8 9 10
3aaHus
OTBET 3 1 3 1 1 4 4 3 4 1
Tect 3
Ne 1 2 3 4 5 6 7 8 9 10
3a7aHus
OTBET 4 2 3 1 2 1 2 3 2 4
Tect 4
Ne 1 2 3 4 5 6 7 8 9 10
3aaHus
OTBET 1 3 3 3 1 1 1 3 4 4
Tect 5
No 1 2 3 4 5 6 7 8 9 10
3aaHus
OTBET 2 4 3 3 2 1 3 3 3 4
2. KosumraTuBHbIe CBOiicTBa pacTBOPoB. /lucniepcHble CHCTEMbI
Tecr 1
1. Kpuockonuueckas U 30yJTHOCKOMUYECKAst TOCTOSHHBIC 3aBUCAT OT:
1) mnpupomasl pacTBOPHUTEIIS,
2) TeMIepaTyphl;
3) TpUpPOBI PACTBOPESHHOTO BEIIECTRA,;
4) 4gmcia 9acTHUI[ paCTBOPESHHOTO BEIECTBA,;
2. CnocoOHOCTh METKOMOPUCTHIX MEMOpaH 3aeP/KUBATh YaCTHUKU JUCIIEPCHON (a3bl U CBOOOIHO
MPOMYCKATh HOHBI U MOJIEKYJIbI HA3bIBACTCS:
1) xoarynsuueii,
2) JManHu3oM;
3) ceauMeHTAIIHEH;
4) omanecreHInEH.
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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

Cpenu npuUBEEHHBIX BEIECTB AUCIIEPCHON CUCTEMOM SBISETCA. ..
pacTBop caxapa;

MUHEpaibHas BOAA;

MOJIOKO;

COJIEHBIN pacTBOp.

VYpaBuenne 3akoHa Bant-I'odpda BbIparkaeT 3aBUCUMOCTH MEXIY OCMOTHYECKHM JaBJICHHEM
pa30aBJICHHBIX ~ PAacTBOPOB  HEIJIEKTPOJIUTOB  MPU  TOCTOSHHOM  TeMmIeparype H
PACTBOPEHHOTO BEILIECTBA.

MacCOBOM JI0JICH;
MOJISIPHON KOHLIEHTPALIUEH;
MOJIbHOM JI0JIeH;

TUTPOM.

[To MHTEHCHBHOCTH MOJIEKYJSPHOTO B3aMMOJICHCTBHS Ha TpaHUIlE pazzaena (a3 JTuoriIbHbIC
CHUCTEMBI OTJIMYAIOTCA... B3aUMOJCHCTBHEM MEXAY ITUCTIEpCHOW (Ha3oil W TUCTIEPCHOHHOMN
cpenou

C1a0BIM;

CpEeITHHM;

CHJIbHBIM;

MOJICKYJISIPHO-KHHETHYECKUM

PactBopbl, 001aaromnye 0MMHAKOBBIM OCMOTHYECKHM JIaBJIICHHEM, Ha3bIBAFOTCSL. . .
M300apUIECKIMH;

WU30TOHHMYECKUMU;

THIICPTOHHYECKUMH;

THITIOTOHHYECKUMH.

Cucrembl co c1adbIM B3aMMOJICHCTBHEM MEXy IHCIEpCHOW (Da30il U IUCIIEPCHOHHOM Cpeon
Ha3LIBAIOTCA. ..

I'CIISAMU;
30JI5IMH,;
OMYJIbCUSIMHU;

B3BCCAMMU.
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1)
2)
3)

4)

1)
2)
3)

4)

10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

Ocmotuueckoe mapieHue kpoBu npu temmeparype 37°C cocraBnser 780 xlla. Konmentpanus
TJIIOKO3bI B PacTBOpPE, H30TOHUYHOM pacTBOPY KpPOBM MpU TOM K€ TeMIleparype, paBHA
MOJIB/JI.

0,3;
0,6;
1,3;
2,5.
JInohoOHBIE KOJUTOUIBI SIBISIOTCS ... CHCTEMaMU
00paTUMBIMH;
HEOOPaTUMBIMH;
PaBHOBECHBIMU;
HEPaBHOBECHBIMH.
Pa3mep gacTui nucnepcHoit has3pl B TpyOoanMcnepCHBIX (MUKPOT€TEPOTeHHBIX ) CUCTEMAX. .. M
>107;
> 10
<107;
<10™
Tecr 2

OcmoTuveckoe JIaBJICHWE MOYEBHHBI Tpu Temmepatype 25°C  cocraBiseT 619 «lla.
KonuenTpamus 3TaHona B pacTBOpe, M30TOHUYHOM JAaHHOMY PacTBOPY MOYEBHMHBI TPU TOH ke
TeMIepaType, paBHa MOJTB/JI.

3,0;

1,5;

0,5;

0,25.

Pa3Mep qacTHun I[HCHCpCHOfI (1)33]31 B KOJIJIOUAHBIX CUCTEMAX... M
~107-10°;

~10%-10%;

~ 10%°-10%

~102-10%:
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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

VYpaBHeHune 3akoHa Payns BbeIpakaeT 3aBHCUMOCTh MEXKIY JaBJICHHUEM HACBIIIEHHOTO Tapa
pacTBOPHUTEIIS HAJl pACTBOPOM HEIJICKTPOJIUTA U PacTBOPEHHOT O BEILIECTBA.

MacCOBOM JOJICH;

MOJISIPHOM KOHLICHTpALUEH;
MOJILHOM JIOJIEH
MOJISUIBHOW KOHLEHTpaluen.

HpI/I paCcTBOPCHHU B BOJC IMOBEPXHOCTHO-AKTHUBHOI'O BCUICCTBA BECJIMYMHA IMOBEPXHOCTHOI'O
HaTsKCHUA. ..

CHayasa yBeJIMYUBACTCS, 3aTEM YMEHBIIACTCS;
YMEHBILIAETCS;

HE U3MEHSETCS;

YBEJIMUUBAETCS.

XapakTepHbIM CBOMCTBOM YaCTHI[ AWUCHEPCHON (a3l KOUIOMTHBIX PAacTBOPOB SBISETCA
CIIOCOOHOCTE. ..

paccenBath CBET;

HaAOJI01aThCSI B ONTHYECKUI MUKPOCKOTT,;
o0pazoBbIBaTh KOHYC THHAAMS,
MIPOXOIUTH Yepe3 yAbTPaPHIbTPHL.

ITocre pacTBOpEHHs BEIIECTBA B PacTBOpHTeNe mpH Temmeparype 20°C naBieHne HACHIIEHHOTO
napa pacTBOPUTENSl HaJl pACTBOPOM. ..

HC U3MCHSCTCA,

IIOHMXKACTCA,

MOBBIIACTCA 4O KPUTHUYCCKOI'O 3HAUCHU S, 3aTCM ITOHUKACTCH
IIOBBIIIACTCA.

B coorBerctBHM ¢ KiaccupuKalMeld AWCHEPCHOHHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO
JMCTIEPCHOM (ha3bl M TUCTIEPCHOM CPEbI K TUITY /5K OTHOCHT. ..

x11€0;
MOJIOKO;
He(DTh;

o0Oiaxa.
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1)
2)

3)

1)
2)
3)

4)

10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)
4)

5)

Meton ompeneneHus MOJEKYJISIPHOM MacChl BEIECTBa-HEAIEKTPOINTa, OCHOBAaHHBIA Ha
U3MEPEHUU MTOHMKEHUS TEMIIEPATYPHI 3aMEP3aHUs €TI0 PACTBOPA, HA3bIBAECTCA ...

KPUOCKOIUEH;

30yIHOCKOMNHEHH;

OCMOMETpPHE;

K komu4ecTBEeHHBIM XapaKTEPUCTUKAM JTUCTIEPCHBIX CUCTEM OTHOCHTCSL. ..
JICTIEPCHOCTH;

TeTepPOreHHOCTD;

YHCIIO YACTHI[ B €JUHHIE 00hEMA;

Macca CHCTEMBI.

Konnentpamus pactBopa ritoko3sl, kursiiiero npu 100,78°C (K,(H20) = 0,52 rpax - kr/ Monb),
paBHa MOJTB/KT.

0,5;
0,3;
1;

15.

Tect 3

VpaBHeHHE Py =Pa-Xy KOTOPOE BBIPAKAET 3aBUCUMOCTH JaBJIECHHs HACKIIEHHOrO T1apa
PacTBOPUTENS HaJl pACTBOPOM OT MOIBHOM J0IM PACTBOPUTEJIS, HA3BIBAETCS 3aKOHOM . ..

Baut-Todda;
boitns—Mapuorra;
MenaeneeBa—KiaiinepoHa;
Payns.

HauGonbee napnenue BoasgHoro napa 0yner HaOmoaaTbes HaJ pacTBOPOM, B 1 TUTpe KOTOPOro
pPacTBOPEHO IPaMMOB I'JTHOKO3BI.

20;
30;
10;
60.

3.
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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)

3)

1)
2)
3)

4)

1)

2)

Cpenu npuUBEEHHBIX BEIECTB AUCIIEPCHON CUCTEMOM SBISETCA. ..

pacTBoOp caxapa;
MHUHEpaJIbHas BOJA,
MOJIOKO;

COJIEHBIN pacTBOp.

PactBop, comepskamumii 5 T BemectBa HeanekTponuta B 100 T Boapl, kunut npu  100,43°C (Emo

= 0,52 rpan - kr/ Moib). MomnsipHast Macca BEIIecTBa paBHA T/MOJb.

11;
60;
216;

0,6.

Moromiee nelcTBUE MBI — CIIOKHBIM KOMIUIEKC IIPOLIECCOB. . .. 3arPSI3HEHUN

MeNTU3AINH;
SMYJIbIMPOBAHMS;
CMauuBaHUS;

CTaOMIIN3aIlNH.

CaoiicTBamMu rpyOOIUCIIEPCHBIX © MUKPOT€TEPOTreHHBIX CHCTEM SIBIISTIOTCS

HEYCTONYUBOCTB;
HEIPO3pavyHOCTb;

Tr€TCPOr€HHOCTD,

B kommoumHoM pacTBOpe, monydeHHOM B3aumoperictBueM K,SiOsC  m36eiTkoM  H,SOy,

NOTCHIHUAJIOIPCACIIAIOIUM ABJISICTCS NOH!

S0,%
K*;
H*;
SiOs?".

Haunbonee Hu3kol TemmepaTypoi

KpUCTAJUIM3allu TIpU CTAHAAPTHBIX YCIIOBHAX 6y,Z[CT

00naaarh 5%—HbIil BOXHBIN PacTBOP ...

rimoko3sl (M=180);

caxapossl (M=342);
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3)

4)

1)
2)
3)

4)

10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)

2)

stanona (M=46);
bpykro3sr (M,=180).
CTpyKTypHOH €AMHUIIEN KOJIJIOUIHOTO pacTBOpPa CUUTAETCH . . .
KOJIJIOMIHAs 4aCTUL;
30I1b;
SIAPO KOJIJIOWTHOM YaCTULIb;
MHUILEIIA.
CornacHo TeOpUH CTPOEHMSI KOJUIOUAHBIX PACTBOPOB MULEIIA SIBJISIETCS. .. YACTULIEN
MOJIOKUTENBHO 3aPSKEHHOM;
3JIEKTPOHEUTPATIBHOM;
paIvKanbHOM;
OTPHULIATEIBHO 3apAKEHHOM.
Tect 4

Macca Bombl, B KOTOpoii HeoOxomumo pactBoputTh 620 T stunenrmmkons (C;HgO2), 9To0bI
MOJIYYUTh PacTBOP KpHUCTAIIM30Baics mpu -9,3°C, cocraBinser KT.

[Tonmxenue Temneparypsl 3amep3anus coctanisieT 1,86° (Ko =1,86°). MomsuibHOCTS TAHHOTO
pacTBOpa COCTABIISCT. .. MOJIB/KT.

0,5;

1

1,2;

0,6.

CTCHCHL Aucconuranu B paCTBOpax CJ'Ia6LIX QJICKTPOJIUTOB — 9TO OTHOLICHHC!

KOJIMYECTBA MOJIEKYJI TIPOJUCCOIMMPOBAHHBIX K O0IIEMY KOJMYECTBY MOJICKYJI BELIECTBA B
pacTBoOpe;

061].[61"0 KOJIMYCCTBAa MOJICKYJI BCIICCTBA B PACTBOPEC K KOJUUYCCTBY IHPOAUCCOUMHPOBAHHBIX
MOJICKYII;
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3)

4)

1)
2)

3)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

AKTUBHOM KOHIIEHTPAIIMU BEIIEeCTBA K 00IIel KOHIICHTPAllUU BEIIECTBA;
o01elt KOHIIEHTPAIMH BEIECTBA B PAaCTBOPE K AKTUBHOW KOHIIEHTPALIMH.

[loBbiieHre  TemmepaTypel  KHIEHUSS M IOHM)KEHHME  TeMIeparypbl  3aMep3aHHs
NIPONOPLIMOHAIIBLHO:

MOJISIPHON KOHILICHTpaLUHY;

MOJISUIBHON KOHLIGHTPALWY;

MOJISIPHOM KOHLICHTPALMU SKBUBAJICHTA.

ITpu ckpbITOM KOAryasuu 00pa3yroTCs YaCTUIIBL:
BUJIUMBIE HEBOOPYKEHHBIM IJ1a30M;

HEBUJUMBIE BOOPYKEHHBIM IJ1a30M;

BUJIUMBIE BOOPYKEHHBIM IJ1a30M;

HEBUMMbIE HEBOOPYKEHHBIM IJ1a30M.

Hns 3ons mommpa cepebpa, momydenHoro mo peakmuu AgNOs; +KI(m36.) —Agl + KNOsg,
KOaryJjdainuro BbI3bIBAIOT. ..

AQHUOHBI AJIEKTPOJIUTA;
HEUTPAIBHBIE MOJIEKYJIBI;

KAaTHOHBI 3JIEKTPOJINTA;

KATHOHBI M aHUOHBI OJJHOBPEMEHHO.

[TonmxeHune naBiIeHUs] HACBIIICHHOTO Hapa HaJ BOAHBIM PAacTBOPOM TIIFOKO3BI MO CPAaBHEHHIO C
yuctor Bogou mpu 293K paBHo 963[1a. [laBneHue HachIIIIEHHOrO Tapa BOABI NPU 3TOM
temriepatype 233811a. MonsipHas 10515 TIIOKO3bI B PaCTBOpE paBHA

0,205;

0,588;

0,725;

0,41.

HpOHI/IKHOBCHI/IC B CTPYKTYPY MUICIIII MOJICKYJI pa3JIMYHbIX BCUICCTB HA3bIBACTCA:
COJ'IIO6I/IJ'II/IT3.HI/I$I;

BBICAJIMBAHUCEC,

KoanceBanus,

KoaryJjsangus.
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1)

2)

3)

10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

Bri6epute BepHoe yTBepxkaeHUE (17151 THOPUIBHBIX KOJUIOUIOB):

MHUIIEJUI000pa30BaHUE — IPOLIECC CAMOIPOU3BOJIbHBIHN, COTPOBOXK/AAETCSI YMEHbBIICHUEM
MIOBEPXHOCTHOM 3HEPIruu;

MHLENI000pa30BaHKe — IIPOLIECC CAMOIPOU3BOIIbHBIH, COPOBOKIAECTCS YBETHUEHUEM
IIOBEPXHOCTHOW YHEPTUU;

MHUIIEIUIO00pa30BaHUE — MPOLIECC HE CAMOIIPOU3BOJILHBIN, TPEOYET 3aTPaThl SHEPTHH.
SIBJieHME MepeHoca YacTUI] TUCIIEPCHOM (ha3bl B TOCTOSIHHOM 3JICKTPUYECKOM I10JIE€ Ha3bIBACTCS
IIOTCHIMAJI TCUCHU A,
JIIEKTPOIIHN3;
anexkTpodopes;
AIIEKTPOOCMOC.
Tecr 5

B 250 r Bozmbl pacTBOpeH HE3IEKTPOIMUT ¢ MoisipHOWH Maccoil 340 r/monb. PactBop 3amep3aer
mpu -0,28°C. Macca BeniecTBa B pacTBOPE COCTABIISIET. ... [PAMMOB

12800;
45,8;
12,8;
163,2.

Jnst 3015 cynbgara 6apusi, noixydeHHoro o peakuun BaClyyss) + K:SO4s — BaSO, + 2KCl,
HaMMEHBIIMM TIOPOrOM KOaryJisiiii o0Jiaaaer. . .

AICls;
KCI,
K2SOy;
K3PO,.

[Ipu 20°C naBneHue HacbllleHHOro napa Oenzona (pactBopurens) paBHo 100 xIla. J[aBnenue
HaCBIIIEHHOro napa pactBopa 12,8 r napranmuna (M =128 r/mons) B 83 1 Oenzona (M = 78
I/MOIB) cocTaBsieT ... klla

85:;
98:;
91;

65.
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4.
1)
2)
3)
4)

5.

1)

2)

1)
2)
3)

4)

1)
2)

3)

1)
2)
3)

4)

1)
2)

3)

Koarynupyroniee aeiicTBUE 2IEKTPOIUTA ONPEEAECTCS TPAaBUIIOM:
ITanera-dasHca;

lynsue-T'apay;

PeGunnepa;

[Munoga.

OcMoc — 3TO HampaBJICHHBIA CaMONPOU3BOJIbHBIN IEPEX0] MOJEKYJ PpacTBOPUTENS uepe3
MeMOpaHy u3:

pacTBopa ¢ MEHbIIIEH KOHIIEHTpaLKeil B pacTBOp ¢ OOJbIIel KOHLIEHTpaIue;
pacTBopa ¢ 6onblIel KOHIIEHTPAe B pacTBOP ¢ MEHbIIEH KOHLIEHTpAIUEH;

CBolicTBa JINCIIEPCHBIX CUCTEM. Hpouecc CIIMIIaHUA KOJUIOMJHBIX 4YacCTUll C O6pa3OBaHI/ICM

OoJee KPYMHBIX arperaTtoB W3-3a NOTEPH arperaTMBHON yCTOWYMBOCTH HAa3bIBACTCS:
CeTMMEHTAIINS;

KoalepBanus;

KOAryJIsIus;

T ATIH3.

OcMoTHUdecKoe naBlieHHEe pacTBOpa, cogepkaiiero 45 r rroko3sl B 200 mi pactBopa mipu 298K
paBHO ....xIIa

4643,

3095;

6120.

BeCHpeprBHOC TCIJIOBOC ABMKCHUEC KOJUIOUIHBIX YaCTUIL[ HA3bIBACTCS
b dysueii;

6pOYHOBCKI/IM JABHUXCHHEM,

KonebanueM qaCTHII,

OPUTSIKCHUEM HaCTUL.

OpnocroponHsist aupdy3ust MOJIEKYNT PAaCTBOPHUTENS yepe3 MOITYNPOHHIAeMyl0 MeMOpaHy B
KOJIJTOUJTHBIA PacTBOpP HA3bIBAETCS

OCMOCOM;
JAAITN30M;

OCMOTHYCCKHUM JaBJICHHUECM,

54



4) pacTBOpPEHHEM.

10. IIpu cKpBITOI KOATYISIMH 00pa3yIOTCS YaCTHIIBI:
1) BuIMMBIC HEBOOPY)KEHHBIM IJ1a30M;

2) HEBUAUMBIC BOOPYKECHHBIM IJIa30M;

3) BHIMMBIEC BOOPYKEHHBIM IJ1a30M;

4) HeBUIMMBIC HEBOOPY)KEHHBIM TJIa30M.

OTBeTHI K TECTaM pa3zjaesa 2

Tecr 1
Ne 1 2 3 4 5 6 7 8 9 10
3alaHus
OTBET 3 2 3 2 3 2 3 1 3 2
Tect 2
No 1 2 3 4 5 6 7 8 9 10
3aIaHns
OTBET 4 1 3 2 1 2 2 1 3 4
Tect 3
No 1 2 3 4 5 6 7 8 9 10
3aaHus
OTBET 4 3 3 2 4 1 3 3 4 2
Tecrt 4
No 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTBET 3 1 1 2 4 1 2 1 1 3
Tect 5
No 1 2 3 4 5 6 7 8 9 10
3a1aHus
OTBET 4 2 2 2 1 3 2 2 1 4
3. TeopeTuyecKue OCHOBbI, CBOMCTBA OCHOBHbIX K/1IACCOB OPraHUYeCcKUX coeauHEHUN!.
Tect 1

1. U3 mepeyrciieHHbIX aMHHOB HanOoJIee CHIIbHBIM OCHOBAHHUEM SIBIISICTCA. . .
1) numeTHIaMuH;

2) aHWIWH,

3) MeTHIaMuH;

4) nudeHuIaMuH.

2. DepMEeHTHI SIBISIOTCS:

1) perynsropamu;
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2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

KaTaJln3aTOpaMHu;
aKTUBAaTOpaMH CyOCTpaToB;

NIePEHOCUYHMKAaMU BEILECTB Yepe3 MeMOpaHy;

BemectBo, umeromee ¢opmyny CsHgO, npu okuciaeHHH KOTOPOrO aMMHAuHbBIM PAaCTBOPOM

oKcuJa cepedpa BblessIeTcs: cepeOpo, Ha3bIBAETCH. ..
OyTaHOH;

MIPOIIAHOH;

OyTaHasb;

pOoIaHajb

DepMEHTBI MOT'YT COCTOSITh TOJIBKO U3:

Oenka;

Ocika 1 HeOEJIKOBOM YacTH;

HYKJIEOTU]IOB;

HU3KOMOJIEKYJISIPHBIX a30TCO/ICPIKANINX OPTaHHYECKHUX BEIIECTB;
Kakwue cBsi3u 00ycmaBIMBarOT BTOPHYHYIO CTPYKTYpY Oenka?
MIOJIATICTITU/THBIE,

KOOP/IMHAIIMOHHBIE,

KOBaJICHTHBIC;

BOJIOPOJIHBIE.

Kodaxkrop — 3t0:

aKTHBHAsI 9YaCTh POCTOro (hepMeHTa;

MOKa3aTesb aKTHBHOCTH (DEPMEHTA;

HeOeNTKoBas 4acTh CIOKHOIO (pepMeHTa;

OeNKOBast 4acCTh CIIOKHOrO (hepMEeHTA.
HeHachlleHHBIC )KUPHBIE KUCIIOTHI

NaTbMUTHHOBAS,

OJICUHOBASI,;

CTeapHHOBAs;

apaxnuHOBasd,
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apaxuJIoHOBasd;
Kakue u3 nmepedynciieHHBIX cHCTeM 00J1anatoT O0ypepHbIMU CBOHCTBaMMU?

IU1a3Ma KpOBHY;

aneraTt HaTpHus + YKCyCHasl KHCJIOTa,

XJIOpUJ HATpUs + COJISTHAs KUCIIOTa,

a30THAasI KUCJI0Ta + HUTPAT aMMOHMS.

MoHOMEpPHBIM 3BEHOM MPUPOIHBIX OJTUMEPOB MOIUCAXAPUJIOB SIBIISIETCS OCTATOK. ..
TJIALUHA;

caxapossbl,

TJIFOKO3BI;

CaxapHOW KUCIIOTBI.

IIpn B3aMMOIEHCTBHH IEPBUYHBIX aMHUHOB C a30THOM KHCJIOTOM B KayeCTBE OPraHUYECKOIO
PORYyKTa 00pasyercs. ..

HUTPOCOEIMHEHUE,
AIBICTHI;
CIIHPT;
COJIb.
Tecr 2
Benku — 310 6GuomoONUMEphI, MOJIEKYIbI KOTOPBIX MOCTPOCHBI U3 OCTATKOB. . .
0. — TJTFOKO3BI,
0. — aMUHOKHCIIOT;
[} — rIIFOKO3BI;
[} — aMHHOKHCIIOT.
Kak Ha3piBaeTcst neHTp epMeHTa, B KOTOPOM ITPOMCXOIUT MPpUCOEIMHEHUE cyOcTpara?
KaTaJIMTHYECKUIA;
AIIOCTEPHYUECKHIA;
CyOCTpaTHBIN;
AKTUBHBIN.

HYKJ'ICI/IHOBBIC KHCJIOTEI OTJIMYAIOTCS OT OEJIKOB TEM, 4TO
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3TO BBICOKOMOJIEKYJISIPHBIE COSIUHEHHUS;
HMEIOT CIIOKHYIO IPOCTPAHCTBEHHYIO CTPYKTYPY;

MOrJI0MmaT cBeT B YO obnactu crekTpa;

COCTOSIT U3 MOHOMEPOB;

HE cojiepKaT aMUHOKHUCIOTHBIX OCTAaTKOB.

Cwmemenrie PH kpoBH B 11eJ104HYIO 00J1aCTh OT HOPMBI — 3TO
aJIKaJI03;

anuao03;

ATKATUMETPHSL.

AMHHOYKCYCHAsl KHCTIOTa B OTJIMYME OT YKCYCHOM pearupyer c:
9TaHOJIOM;

COJISTHOM KMCJIOTOM;

LIEJI0YBIO;

KapOOHATOM HATpHSI.

JIBoiicTBeHHBIC (DYHKITUU TIPOSIBIISICT:

STaHANOII;

3TaHO;

[JII0K034;

(dhopmanbaeruu.

(DOPMYJ'IB. BCIICCTBA, 06p33y10H16FOCH IIpHU BOCCTAHOBJICHHUHU T'JIFOKO3bI:

CsH1207;

CsH100s;

CsH120e,;

CeH140e.

PacTBopsb! mmmiieprHa, Oeiika U TIIF0KO3bI MOYKHO PacIio3HaTh:
a30THOM KHCIIOTOM;

HU3BECTKOBOM BOJIOM;

pacTBOPOM JaKMyca;

rugpokcuaoM meau (11).
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Yucao AUIICTITUAO0B, KOTOPBIC MOXKHO ITOJTYYHUTD U3 JABYX pPa3JIMYHbIX aMHUHOKHUCIIOT, paBHO!:

IIpu nelcTBUM KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI Ha OEJIKH MOSBIISAETCS OKpAIlIUBaHUE:

¢uonerooe;
HKEIITOE;
3€JIEHOE;
CHHEE.
Tecr 3
AMHHOYKCYCHAsl KHCTIOTa B OTJIMYME OT YKCYCHOM pearupyer c:

9TaHOJIOM;
COJISTHOM KMCJIOTOM;

LIEJI0YBIO;

KapOOHATOM HATpHSI.

CMmech 0€KOB C pa3IMIHON MOJICKYJISIPHOM MacCOi MOXKHO pa3IeIUTh
relb-(QUIbTpaIeH;

yabTpauIbTpanieil yepe3 GUIbTPhI ¢ MOJIEKYISPHBIM Pa3MepOM I10p;

M aTIN30M;

yAbTpaleHTpuyrupoBanuem;

BBICAJINBAHUEM.

MoOHOMEPHBIM 3B€HOM MPUPOIHBIX MOJIMMEPOB MOIHCAXAPUIOB SBIISETCS OCTATOK. . .
[JIMLMHA;

caxaposbl;

TJIIOKO3bI;

CaxapHOM KUCIOTHI.

K kakoMy kimaccy oTHOCATCS (DEPMEHTHI, KaTaTH3UPYIOLIUE OKUCIUTEIbHO-BOCCTaHOBUTEIIbHBIC
MpoIecch ?
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THIPOIIa3kL;
TpaHcgepassbl;

OKCUJIOpEYKTa3bl;

H30Mepasbl.

Jlenatyparuio Oenka BbI3bIBaeT J00aBIICHHE
KOHLIEHTPUPOBAHHON a30THOM KUCIIOTBI;

cynbdara Meu;

a30THOKHCIIOTO cepedpa;

KOHLIEHTPUPOBAHHOM LIEJIOUH;

cyibdaTa aMMOHHSI.

I'emornobuHOBas OydepHas cucrema JIeHCTBYeT:

B TJIa3Me KPOBH;

B TJIa3Me KPOBH U BO BHYTPEHHEH CpeJie S)PUTPOLIUTOB;

BO BHYTPEHHEH cpejie SpPUTPOIIUTOB.

)4 3 MEPEUYNCIICHHBIX aMHUHOB HanOosee CHIILHBEIM OCHOBAHHMEM SIBJISIETCSL. . .

JTAMETHIIAMUH;
aHWJINH,
METUIIAMUH,;

T EHITaMIH.

Yucmao JUTICTITUAOB, KOTOPBIC MOKHO ITOJTYYHUTD U3 ABYX PA3JIMYHBIX AMHUHOKHUCIIOT, PaBHO!:

[Tpu ruaponu3e JIakTO3bl 00pa3yOTCs
raJJaKkToO3a,

¢pykrosa;

MOHO34;

caxapoasa,
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IJII0KO034.
CopeprkaHue TIIFOKO3bI B KPOBH B HOPME COCTABJISIET
3-5 r/m;
0,6-1,0 r/m;
3,3-5,5 Mmonb/ma;
60-100 mr/m.
HU OJTHO U3 BBIIICTIEPEUNCICHHBIX

Tect 4
HyxnenHoBbie KUCIOTHI OTIUYAIOTCS OT OEJIKOB TEM, UTO
9TO BBEICOKOMOJIEKYJISIPHBIE COCIMHECHHS,
HMMEIOT CIIOKHYIO TIPOCTPAHCTBEHHYIO CTPYKTYPY;
MorJIONIAroT cBeT B Y@ 001acTH CIIeKTpa;
COCTOST U3 MOHOMEPOB;

HE COACPKAT aMUHOKHCIIOTHBIX OCTAaTKOB.

BemectBo, umeromee ¢opmyny CsHgO, mpu okHMCIEHHH KOTOPOrO aMMHAYHBIM PAaCTBOPOM

oKcHjia cepedpa BhIesieTcs cepedpo, Ha3bIBaeTCsl. . .
OyTaHOH;

TIPOIIAHOH;

OyTaHalb;

MIPOIIaHab.

BeU.IeCTBO, Ha TIMOBCPXHOCTH KOTOPOIro MHpOUCXOAHUT pPa3ACJICHUC HW KOHLUCHTPHUPOBAHHC

aHAJM3UPYEMBIX BEUIECTB B METOJIE XpoMaTorpaduu, Ha3pIBaeTCsl. ..
copoar;

copOTuB;

COpOeHT;

JITIOCHT.

Buonornueckue GyHKIIMM MOTHCAXAPHUIOB:

JHEepreTuvecKas;

TUTACTHYECKAs;

OIOpHas;
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10.

CTPYKTYpHasi;
I'HJIPOOCMOTHYECKAs! U MOHPET YIUPYIOLIas.

Kodaxkrop — 3t0:

aKTUBHAs 4aCTh IIPOCTOrO (pePMEHTA;

[I0Ka3aTeNlb aKTUBHOCTH (DepMEHTa;

HeOeIKOoBas 4aCTh CIOKHOTO (pepMeHTa;

OenKoBas 4aCTh CIOKHOTO (pepMeHTa.

Kakwue cBsi3u 00ycnaBiIMBarOT BTOPUUHYIO CTPYKTYpY Oenka?
MOJIUIICTI TH IHBIC;

KOOPIMHAIIMOHHBIE;

KOBQJICHTHBIC;

BOJIOPOJIHBIE.

Kakwue 3 nmepeuncieHHbIX cucteM 006anatoT 0yhepHbIMU CBOWCTBaMU ?
I1a3Ma KpoBH;

areraT HaTpuUs + YKCyCHas KHCJIOTa,

XJIOPHJT HATPUSA + COJISTHAS KUCIIOTA,;

a30THasg KUciaoTa + HUTpAT aMMOHUA.

Kak na3piBaeTcst ueHTp GepMeHTa, B KOTOPOM IIPOMCXOJUT MpUCOeqUHEeHue cyOcTpara?

KaTaJIMTHYCCKHUM;

AIIOCTEPUUYECKUH;

CyOCTpaTHBIN;

aKTUBHBIN.

KaTtaauTnueckoi akTHBHOCTLIO 00IagaeT
WHCYJIVH;

MUOTJIOOWH;

Ka3eHH;

IIETICHH;

KEepaTHH.

MI/ITOXOHI[pI/IH SABJIACTCA:
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OMOMOTUMEPOM;
HaIMOJICKYJIAPHBIM KOMIIJICKCOM;
KJIETOYHON OpraHeuion.
Tect 5
MOHOMEpPHBIM 3B€HOM MPHUPOIAHBIX TOJIUMEPOB IMOJIMCAXAPUIOB SBJISIETCS OCTATOK. . .
105000705
caxapo3bl;
TJIFOKO3BI;
CaxapHOM KUCIOTHI.
PacTBOpBI MniieprHa, OIKa U TJIFOKO3bI MOXKHO PACTIO3HATh:
a30THOM KHCJIOTOM;
H3BECTKOBOM BOJIOM;
pacTBOPOM JIAKMYCa;
rugpokcuaoM meau (11).
Ot xakux (paKTOpOB 3aBHCUT CKOPOCTH IepemenieHns u Rf B Oymaxuoi xpomarorpadpuu?
OT KOHIIEHTPAIIUU OIPEIETIEMOr 0 BEIeCTBA M TEMIIepaTyphI;
OT MPHUPOJBI OyMaru 1 METO/a MPOSIBIICHUS MTHA;
OT MPUMEHSEMOT0 PAaCTBOPUTEJIS U IABJIICHUS €ro apa;
OT MPUPOJIBI BEIIECTBA U COCTaBA MPUMEHIEMOT0 PaCTBOPUTEIIS.
OU3HOIOrHYECKH BaKHBIM T€TEPOIOINCAXAPUIOM SIBIISICTCS:
THATypOHOBAs KUCIIOTA,;
Kpaxmai;
TJINKOTEH;
LEJITI0I03A.
CHHTETHYECKUM TTOJIMMEPOM SIBIISIETCSL. ..
LEJITI0N03a;
Kpaxmai;
OCIIOK;

MOJIMCTUPOJI.
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K pe3epBHBIM JIUITHIaM OTHOCSATCS:
hochomunubr;

TJIAKOJIUITH/IBL;

TPUTIIAICPUIBI,

CTEPUIBL.

Heszamenumeie JJIs1 4€JIOBC€KAa aMUHOKHCJIOThI

JIM3WH,
TPEOHUH;

OpPHHTHH;

BaJIMH;

[UCTEHH.

K GydhepHbIM cricTeMaM KpOBH OTHOCSTCS
OukapOOHaTHAas;

¢docharnas;

OeaKoBasi;

reMOrjI00MHOBAs;

TJIMIIMHOBAA.

IIponeccyr oOMeHa O6eaKOB, )KUPOB U YIIIEBOJOB B OpTaHU3ME YeJIOBEKa

B3alMOCBs3aHbI,

O6’b€I[I/IH6HBI B LIEJIOCTHBIM nponecc MCT8.6OJ'II/I3M8.;

HE CBSI3aHBI IPYT C APYTOM;

MIPOTCKAIOT HCIIPEPBIBHO.

benku — 310 6I/IOHOJ'II/IM6pLI, MOJICKYJIBI KOTOPBIX ITOCTPOCHBI U3 OCTATKOB...

0L — TJIFOKO3BL;
0L — AMHHOKHCIIOT;
[ — rJIFOKO3BI;

3 — aMHUHOKHCIIOT.

OTBeTHI K TECTAM pa3aea 3

Tect 1

5 | 6 | 7 |

10
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3alaHus

OTBET 3 15 2 3 4
Tect 2
Ne 5 7 8 9 10
3aIaHus
OTBET 2 2 4 2 2
Tect 3
Ne 5 7 8 9 10
3aIaHus
OTBET 1 1 2 15 3
Tect 4
Ne 5 7 8 9 10
3aIaHus
OTBET 2 2 4 1 3
Tect S
Ne 5 7 8 9 10
3aIaHns
OTBET 4 2,3 3,4 2 2
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7.4. Meroanyeckue MaTepHa/bl, Oompeje/siioliie Npoueaypbl OLEeHUBAHUS 3HAHMIA,
yYMeHHUii, HABBIKOB M OMNbITA AeATEIbHOCTH. XapaKTepu3yIOLIUX 3Tanbl (popMupoBaHuUs
KOMIIeTEeHLM i

TpeOoBanusi K KOHTPOJILHOI padoTe

KontponeHast paboTa — CpeiacTBO NPOBEPKH YMEHUH NPUMEHSATH MOJYYECHHBIC 3HAHUS
IUTSL pELICHHUs 3324 ONPEeICHHOTO THIIA TI0 TEME WM pa3Jiely.

KonTponsHast paboTa mpeacTaBiseT co0OW OJWH U3 BUIOB CaMOCTOSITEIBHON pabOTHI
oOyuaromuxcs. [Io cyTu — 3T0 U3NOKEHHE OTBETOB Ha ONPEICICHHBIE TEOPETUIECKHUE BOIIPOCHI
o y4eOHOW TUCHMIUIMHE, a TaKKe pelIeHHe MPaKTHUeCKUX 3a1ad. KOHTpOJbHBIE MPOBOAATCS
UL TOTO, YTOOBI Pa3BUTh y OOYYAIONIMXCS CHOCOOHOCTH K aHANW3y HAaydyHOW W Yy4eOHOH
JUTEpaTyphl, YMEHHE 00001aTh, CUCTEMATU3UPOBATh U OICHWBATH MPAKTUYCCKUNA M HAYYHBIN
MaTepHuall, YKpeIUISITh HAaBBIKH OBJIAJICHUS IOHATHSIMH OTIPEICIICHHOW HAYKU U T.1I.

[Ipu omeHKe KOHTPOJBHOW pabOTHI TMpEmNoAaBaTelb PYKOBOACTBYETCS CIEAYIOIIUMU
KPUTEPHSIMH:

- pabota OblIa BBHITIOJIHEHA AaBTOPOM CaMOCTOSATEINBHO;

- oOyuaromuiics moAoOpan JOCTaTOYHBIM CHUCOK JMTEPATypbl, KOTOPHIH HEOOXOIUM

JUTS OCMBICTICHHS TEMBI KOHTPOJIBHOM paboTHI,
- aBTOp CyMeJNl COCTAaBHThH JIOTHUECKH OOOCHOBAHHBIM TUIaH, KOTOPHIH COOTBETCTBYET
MOCTaBJICHHBIM 33J]adyaM H C(OPMYITNPOBAHHOMN IIITH;

- oOydJaromuiicst MpoaHaM3UPOBAT MaTEPHAT,;

- oOyuaromuiics cymen 000CHOBATh CBOIO TOUKY 3PEHUS;

- KOHTpoJbHas paboTa opopMieHa B COOTBETCTBUE C TPEOOBAHUAMH;

- aBTOp 3allUTHJI KOHTPOJBHYIO pabOTy M YCHEIIHO OTBETHJI Ha BCE BOMPOCHI

MIpernoiaBaTes.

KontponpHast pabora, BbIMOJTHEHHAs HEOpexkHO, ©0€3  COONIONCHHMS  TMPaBHII,
MpeIbSABISEMBIX K €€ 0OPMIICHHUIO, BO3BpalaeTcs 06e3 MpOBEPKHU € yKazaHHWEM NMpUYHH. B aToM
cllydae KOHTPOJIbHas paboTa BBINOIHSIETCS OBTOPHO.

BapuaHT KOHTpOJIbHOI pabOThl BBIJAETCSI B COOTBETCTBUM C IMOPSIKOBHIM HOMEPOM B
CIIMCKE CTY/ICHTOB.

Kputepun oueHKH 3HAHUNA PH HANTUCAHUU KOHTPOJILHOU PadoThI

OTMeTKa «OTJIMYHO» BBICTABJsIETCS OOy4arolmemMycs, IOKa3aBLUIEMYy BCECTOPOHHHUE,
CUCTeMAaTHU3UpPOBaHHbIC, ITyOOKHE 3HaHUS BOMPOCOB KOHTPOJILHON pabOThl M YMEHHUE YBEPEHHO
MPUMEHATh UX Ha MPAaKTHKE IMPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U IpaBUIIbHOE
000CHOBaHNE MIPUHSTHIX PELICHUH.

OTMeTKa «XOpOII0» BBICTABISIETCA 00ydaroleMycs, €CIM OH TBEPAO 3HAET Marepuall,
IPaMOTHO U TIO CYILIECTBY U3JIaraeT e€ro, yMeeT MPUMEHATh MOJy4YeHHbIC 3HAHUS HA TPAKTHKE, HO
JIOTYCKAeT B OTBETE UJIM B PEIICHUU 33/1a4 HEKOTOPBhIE HETOYHOCTH, KOTOPbIE MOXKET YCTPAHUTh
C TIOMOIIBIO JIOTIOJTHUTENBHBIX BOIIPOCOB MPerogaBaTers.

OTMeTKa  «yJOOBJIETBOPUTENBHO»  BBICTaBIsIETCS  OOydaromiemycsi, IOKa3aBIIEeMY
(dbparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HAHUI, HEAOCTATOYHO MpPaBUIIbHBIE (POPMYITHPOBKH
0a30BBIX MMOHATHH, HAPYILIEHHUS JTOTMUYECKOH MOCIE0BATEIFHOCTH B U3JI0KEHUU MPOTPAMMHOTO
MaTepuasia, HO MpH 3TOM OH BJaJ€€T OCHOBHBIMH IMOHSITHSAMHU BBIHOCHUMBIX Ha KOHTPOJbHYIO
paboTy TeM, HEOOXOJUMBIMM ISl JalbHENIIero o0ydeHUuss U MOXKET MPUMEHSATh MOJIyuYeHHbIe
3HaHUS 10 00pa3ily B CTAHJAPTHON CUTYaAIUH.

OTMeTKa «HEYAOBJIETBOPUTEIBHO» BBICTABISETCA OOydarolleMycs, KOTOPbIil He 3Haer
OoJbIIIeH YaCTH OCHOBHOT'O COJIEP)KAaHUSI BBIHOCHUMBIX Ha KOHTPOJIbHYIO paboTy BOIPOCOB TEM
JMCLUUIUIMHBL, JIOMyCKaeT rpyOble OMMOKK B (GOPMYIUPOBKAX OCHOBHBIX NMOHATUN U HE yMeeT
UCIOJIb30BATh MOJTY4YEHHbIE 3HAHUS.
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TpeOoBanus k Hanucanuio pedepara

Pedepat — nporyKT caMoCTOSTENBHON pabOThl 00yUaromerocs, NpeACcTaBIsIomni co00H
nyOJIMYHOE BBICTYIUIGHHE TIO TMPEJCTABICHHUIO TIOJyYEHHBIX pPE3yJIbTaTOB pereHus
OTIpeICIEHHOW y4eOHO-TIPaKTUUECKOH, YUeOHO-UCCIIeIOBATEILCKON WIIH HAYIHOU TEMBI.

Kpurtepun ouennBanus A0Kj1aja:

OneHka «OTIMYHO» - BBHINOJIHEHBI BCE TPEOOBAaHHMS K HANMCAHWIO M 3AIUTE JIOKIIAAA:
o0Oo3HayeHa mpobiemMa W 000CHOBaHA €€ aKTyaldbHOCTh, CIIENIaH KPATKUH aHATU3 pa3InYHbBIX
TOYEK 3pEHHS HA PAaCCMATPHBAEMYIO MPOOJIEMY W JIOTMYHO H3JI0KEHA COOCTBEHHAs TO3UIIHS,
cOpMYITUPOBAHBl BBIBOJBI, TEMa PACKPHITA IIOJHOCTBIO, BBIIECPKAH OO0BEM, COOIFOICHBI
TpeOOBaHMA K BHEUIHEMY O(OPMIICHHIO, TaHbl NPAaBWIBHBIE OTBETHl Ha JOTOJIHUTEIHHBIC
BOTIPOCHI.

OreHKa «XOpoI0» — OCHOBHBIE TPEOOBAaHUS K JIOKJIATy W €ro 3alllUTe BBHIMOJHEHBI, HO
IIPHU TOM JIOYIIEHBI HEJOYETHL. B 9acTHOCTH, NMEIOTCSI HETOYHOCTH B M3JIOKEHWH MaTepuana,
OTCYTCTBYET JIOTHYECKasi MOCIEOBaTeIFHOCTh B CYXJICHUSX, HE BBIACpPKaH 00bEM pedepara,
UMEIOTCS YIyIIeHUsI B 0(hopMIIEHNH, HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA
JOTIOJTHUTEIIHHBIN BOIIPOC.

O1eHKa «yTOBIETBOPUTEIFHO» — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPEeOOBaHMIA
K JIoKianxy. B wacTHOCTH, TeMa ocBelleHa JHIb YaCTUYHO, JIOMYIIEHbl (pakTHYeCKrue OUIMOKH B
CONIep)KaHUM JOKJIaJia WM TPH OTBETE HA JIOTIOJHUTEIHHBIE BOTPOCHI, BO BpEeMs 3alllUTHI
OTCYTCTBYET BBIBO/I.

OneHka «HEYIOBIETBOPHTEIBHO» — TeMa JOKIaJa HE PacKpbITa, OOHAPYKHBACTCS
CYIIECTBEHHOE HETIOHMMAaHHE IPOOIIEMBI.

TpeGoBaHKs K BBINOJHEHUIO TECTOBOI0 3a1aHUA

TectupoBanue sBIsIeTCS OJHUM U3 OCHOBHBIX CPEJCTB (hOPMAILHOTO KOHTPOJISI KauecTBa
oOyueHusi. 3TO METO/I, OCHOBAaHHBI Ha CTaHIAPTU3MPOBAHHBIX 33/IaHUSAX, KOTOPHIE MO3BOJISIOT
M3MEpPUTH NMCUXO0(PU3NOTIOTHYECKIE U JTMUHOCTHBIE XapaKTEPUCTUKH, a TaK)Ke 3HAHUS, YMEHUS U
HAaBbIKU UCTBITYEMOTO.

OcHOBHbBIE TPUHLUITBI TECTUPOBAHUS, CIEAYIOIINE:

— CBf3b C IENsIMU OOY4YeHHUS — LEeIM TECTHUPOBAHHUS [OJDKHBI OTBEYAThb KPUTEPUSIM
COLIMANILHOM MOJIE3HOCTH U 3HAYUMOCTH, HAYYHOU KOPPEKTHOCTH U OOLIECTBEHHOMN MO IEPIKKY;

— OOBEKTUBHOCTh — HCIOJIb30BAHUE B IMEJArOIMYECKUX H3MEPEHHSIX 3TOTO IMPHHIIMIIA
MIPU3BAHO HE JIOMYCTUTh CYObEKTUBU3MA U MPEB3ATOCTH B IPOLIECCE ITUX U3MEPEHUIA;

— CHpaBeUIMBOCTh U TJIACHOCTh — OJMHAKOBO JOOPO’KENaTeIbHOE OTHOILEHUE KO BCEM
oOyuarouumcsi, OTKPBITOCTh BCEX OTaloB Ipollecca HM3MEPEHUH, CBOEBPEMEHHOCTh
03HAKOMJICHHUSI 00YUaIOLIUXCS C pe3yIbTaTaMU U3MEPEHUI;

— CHCTEeMAaTUYHOCTh — CHCTEMaTHYHOCTh TECTHPOBAHUN U CAMOIPOBEPOK KaXKIOrO
y4eOHOTo MOIyJIs, pa3jena U KaKIOW TEMbl; BAXKHBIM aCHEKTOM JaHHOTO MPUHILUIA SBISETCS
TpeOoBaHUE PENPE3CHTATUBHOTO MPEACTABICHUS COJCpKAHUS Y4eOHOro Kypca B COJEp:KaHUU
TeCTa;

— I'YyMaHHOCTbh U 3TUYHOCTh — TECTOBBIC 3aJaHMs U TMPOIEIypa TECTUPOBAHUS JIOJKHBI
UCKJIIOYaTh HAHECEHHE KaKOoro-Jnbo Bpelda OOydarolMMcs, He JIONMyCKaTh YIIEMJIEHUS MX IO
HaIlMOHAJILHOMY, 3THUYECKOMY, MaTepUaIbHOMY, PACOBOMY, TEPPUTOPHATIEHOMY, KYIbTYPHOMY
U APYTUM TIPU3HAKAM;

BaxHelmum sBiseTCs NPUHLMI, B COOTBETCTBHMM C KOTOPBIM TECThl JIOJDKHBI OBITh
MIOCTPOEHBl MO METOJMKe, oOecreynBaroliell BBIOJHEHHE TpPeOOBAaHUM COOTBETCTBYIOLIETO
(benepaabHOro roCyAapcTBEHHOTO0 00pa30BaTENIBbHOTO CTaHIAPTA.

B TecTOBBIX 3a/1aHUX MCIIONB3YIOTCS YEThIPE THIIA BOTIPOCOB:

— 3aKpbITas GopMa — sBISETCS HauboJiee PaclpoOCTPAaHEHHOM M MpeanaraeT HeCKOJIbKO
aJIbTEpPHATUBHBIX OTBETOB Ha IOCTaBJIEHHBIH Bompoc. Hampumep, oOyuaromemycs 3amaetcs
BOINPOC, TPEOYIOIHUN aIbTEPHATUBHOTO OTBETA «J1a» WIIN KHET», «SABISETCS» UIIH «HE SBIISETCS,
«OTHOCHUTCS» WM «HE OTHOCUTCS» M T.I. TecTroBoe 3ajaHue, cojeprKallee BOIpoC B 3aKPHITOM
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dbopme, BKIIOUAET B ce0sl OJMH WJIM HECKOJBKO MPAaBHIBHBIX OTBETOB W WHOTIA HA3bIBACTCS
BBIOOPOYHBIM 3a/1aHueM. 3aKkpbITas (hopMa BOIPOCOB UCHOIB3YETCS TAK)KE B TECTaxX-3a/adyax ¢
BBIOOPOYHBIMU OTBETaMH. B TECTOBOM 3aJaHWM B ITOM ciydae c(OpMyIHUpPOBAHBI YCIIOBUE
3a/layd U BCE HEOOXOJMMbIE HMCXOJHBbIE JaHHBbIC, @ B OTBETAX IMPEJCTaBICHBI HECKOJIHKO
BApUAHTOB pe3yJibTaTa PEUICHUS B YUCIOBOM WM OyKBeHHOM Buje. OOy4aromuics TOJKEH
pelIuTh 33/1a4y U MOKa3aTh, KAKOW U3 MPEJICTABJICHHBIX OTBETOB OH MOJYUYHJI.

— OTKphITasi opmMa — BOMPOC B OTKPHITON (popmMe mpeacTaBiseT coO0il yTBEp:KIeHHE,
KOTOpoe HeoOxomumo nomoyHuTh. [lanHas (opma MokeT OBITH IMpENCTaBlieHa B TECTOBOM
3aJlaHu¥, HAIIpUMeEp, B BUJE CIIOBECHOTO TEKCTa, GOpMyibl (ypaBHEHHUS), rpaduka, B KOTOPHIX
MIPOITYIIEHBI CYIIIECTBEHHBIC COCTABIISIONINE - YaCTH CJIOBA UM OYKBBI, YCIIOBHBIE 0003HAYCHUS,
JUHUU WIA W300paXeHHs 3JIEMEHTOB cXeMbl U Tpaduka. OOyJarommiicss JTOJDKEH 10 MaMsATH
BCTaBUTh COOTBETCTBYIOIINE JIEMEHTHI B yKa3aHHbBIE MeCTa («IIPOTTYCKHY).

— YCTaHOBJICHHE COOTBETCTBHUS — B JIAaHHOM cllydyae oOydaromeMmycs TpeajgararoT JBa
CIIUCKA, MEXK]Ty SJIEMEHTAMU KOTOPBIX CIIETyeT YCTAHOBUTH COOTBETCTBUE;

— YCTaHOBJICHHE TIOCIEOBATEIBHOCTU — MpEnoiaraeT HeoOX0AUMOCTh YCTAaHOBUTh
MPaBUIIbHYIO TTOCJIEI0OBATEILHOCTD MIPEIJIaraeMoro CIrcKa CI0B Win (pas.

Kputepuu onieHKky 3HAHW MPU MPOBeIEHUHN TECTUPOBAHUSA

Onenka «OTAUYHOY» BBICTABISETCS MIPH YCIOBHH MPAaBUILHBIX OTBETOB HE MEHEE, YeM
Ha 85% TeCTOBBIX 3aJaHUH;

OrneHka «XO0poIIo» BBICTABISAETCS MPU YCIOBUU MPABUIBHBIX OTBETOB HE MEHEE, YeM
Ha 70% TeCTOBBIX 3aJaHUH;

OrneHka «YIOBJIETBOPUTEIIHHOY BBICTABIISCTCS MPHU YCIOBUH MPABUIBHBIX OTBETOB HE
MeHee, yeM Ha 51% TeCTOBBIX 3aJJaHUM;

Onenka «HeynoBieTBOPUTENBHOY» BBICTABISETCS MPU YCIOBUU MPABUIBHBIX OTBETOB
MeHee, yeM Ha 50% TeCTOBBIX 3aJaHMI.

TpeOoBaHusl K NPOBeIEeHNIO TeKYIIEH aTTecTAlUN

Texymuit KOHTPOJIb MO AUCHUIUIMHE «XUMHUS» MPOBOIUTCS B (OopMe KOHTPOJIBHOTO
cpe3a IO OLEHUBAHUIO (DAaKTUYECKUX pPE3yJbTAaTOB OCBOEHHUS MaTepuana MPOUJCHHBIX TeM
JUCLMIUIMHBL, U OCYLECTBIISIETCS BEAYILIUM IIPEToAaBaTesieM.

Tekyias arrecranus NpoBoAUTCs B (hopMe TecTa.

OneHuBaHue JAOCTIKEHUN 00y4aromierocsi MpoBOAUTCS MO UTOraM KOHTPOJBHOTO cpes3a
3a TEKyIIUHA MEepuoja C BBICTABICHHEM OIICHOK B BefoMocTu. [IpoxoknaeHue mpoueaypbl
TEKYIIEr0 KOHTPOJIS SBJSETCS] 00s3aTeNbHBIM 711 00YyJaroluXxcsi Mo O4HOM (opMe 00ydeHus.
YcinoBueM aomycka K MPOMEXYTOUYHOM aTTeCTalMM MO JUCHMILIMHE 00ydaroluxcs Mo OYHOU
(dbopMe sBIISIETCA YCHEIIHOE MPOX0XKACHUE MPOLEAYPhl TEKYIIEro KOHTPOJIS (OL[EHKAa HE HIKE,
YeM «yJIOBJIETBOPUTEIILHOY).

Kpurtepun oueHky 3HaHUI NPU NPOBEICHUN TeKYIIel aTTecTAluN

Onenka «OTIAMYHO» BBICTABIAETCS MPU YCIOBUU MPABUIBHBIX OTBETOB HE MEHEE, YeM
Ha 85% TECTOBBIX 3aJaHUM;

Onenka «XopolIo» BBICTABISAETCA MPU YCIOBUU MPABUIBLHBIX OTBETOB HE MEHEEe, YeM
Ha 70% TECTOBBIX 3aJaHUM;

Onenka «YIOBIETBOPUTEIHHOY» BBICTABISIETCS MPHU YCIOBUHM MPABUIBHBIX OTBETOB HE
MeHee, 4yeM Ha 51% TecTOBBIX 3aJaHui;

Onenka «HeynoBieTBOPUTENHHOY BBICTABISETCS MPH YCIOBUU MPABUIBHBIX OTBETOB
MeHee, yeM Ha 50% TeCTOBBIX 3aJaHui.

Pe3ynbTaThl TeKymiero KOHTPOJIS HCIONB3YIOTCS TPU TPOBEACHUU MPOMEKYTOUHON
aTTecTalluu.

Kputepuu oneHky 3HaHUI HA IK3aMeHe

[IpomexyTouHas aTTecTalys Mo AUCHUILIHHE «XHUMHs MPOBOIUTCS B COOTBETCTBHH C
y4eOHBIM IJIAHOM B 1-M ceMecTpe B BHJE dK3aMeHa B COOTBETCTBUU C TpaUKOM MPOBEACHUS
9K3aMEHOB.
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OOyyJaromuecs: TOMyCKArOTCS K 9K3aMEHY 10 TUCIUIUIMHE B CIydac BBITIOJHEHHUS BCEX
3aJJaHU U MEPOIPHUATHIA, IPETYCMOTPEHHBIX MPOTPAMMON TUCIUTIUIMHEI (TSI 00yJarOIIMXCS 10
O4YHOU PopMe — YCIIENTHOTO MPOXOKACHUS TEKYIIET0 KOHTPOJIS).

DK3aMEHAIIMOHHOE 3aJ]aHUEe TPEJICTaBISICT COOOW TECT B AJNCKTPOHHOM BHUJIE WIH C
WCIIOJIb30BAaHUEM CIIeUANbHBIX OnaHkoB. Kaxkaplii BOmpocC Mpeamojiaract TOJIbKO OJIHMH
MpaBWIBHBIA OTBET. [IpH yka3aHUUW CTyIEHTOM JBYX M 00Jiee OTBETOB Ha OJHMH BOIMPOC OTBET
CUHUTACTCS] HCBEPHBIM.

TecroBble 3amaHus Ul 3K3aMEHA YTBEPXKIAIOTCS Ha 3acemaHuu  Kadeapel U
MTOAMKUCHIBAIOTCS 3aBEIYIOIINM Ka(eIpoi.

[Tpu orenke 3HaHMIA 00YUYAIONIETOCS HA YK3aMEHE IMPEIOIaBaTe) b MOKET IPUHUMAThH BO
BHHMAaHHE €0 Y4eOHbBIC TOCTHIKCHUS B CEMECTPOBBIN MEPHO/I, PE3yIbTaThl TEKYIIETO KOHTPOJIS
3HAaHWHA. DK3aMEHATOpP MOXKET BBICTABUThH OIEHKY 0€3 TECTHPOBAHUS TEM CTYJCHTAaM, KOTOPHIC
JIOCPOYHO BBITIOJIHUIIH BCE JTa00PATOPHBIE paOOTHI M CAMOCTOSITEIILHBIC 3a/IAHUS K HUM.

OneHka 3HAHWK B COOTBETCTBUU C YCTAHOBJICHHBIMH KPHUTECPUSMH pPeaU3yeTCs
CIIEAYIOIINM 00pa3oMm:

OTMeTKa «OTJIMYHOY» BBICTABIISICTCS TPH YCIOBHUHU IPABHIILHOTO OTBETA HE MEHEE YeM
85% TeCTOBBIX 3aJaHUIL;

OTMeTKa «XOPOIIOY» BBICTABIISETCS MPHU YCIOBUU MPABUIBHOTO OTBETa HE MeHee ueM 70
% TeCTOBBIX 3a/IaHHUIA;

OTMeTKa «yIOBJIETBOPHTEIHHO» BBICTABISICTCS MPH YCIOBUU IMPABHUIBHOTO OTBETa HE
menee 50 %;

OTMeTKa «HEYAOBIECTBOPUTEIHHO» BBICTABIICTCS TPH YCIOBHH TPABHIHLHOTO OTBETA
menee yeM Ha 50 % TeCcTOBBIX 3aIaHUld.

Pe3ynbTaThl TEKyIIero KOHTPOJIS HCIOJB3YIOTCS TPH TPOBEACHUU IMPOMEKYTOUHOU
aTTeCTaIlHH.
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8. YueOHo-MeToaMuYeckoe U HHGPOPMALMOHHOE o0ecriedeHne TN CIUTITHHBI
8.1. OcHoBHasi IMTEpaTypa

. Cnuko, H.O. Xumua [IneKkTpoHHbI pecypc]: yuebHoe nocobue / H.O. Cuuko, M.WU. CtanbHas. -
Maiikon: MarapuH Oo.l,, 2017. - 300 C. - Pexxmm [oCTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

. Cnecapes, B.MN. Xumus: ocHOBbI XMMUM XMBOro: y4ebHuK ana sysos / B.N. Cnecapes. - CM6.:
Xumunzgat, 2009. - 784 c.

. lntBnHoBa, T.H. O6Wan xMmusa: 3aa4n ¢ MeaMKo-61M0IorMYeckoit HanpaBAEeHHOCTbIO: yyebHoe
nocobue ana cryaeHtos By3os/ T.H. /iuteuHosa. - Poctos H/[1: PeHukc, 2014. - 319 c.

8.2. JlonmosHMTeJbHAS JUTEpPATYypa

. *onHuH, A.B. ObLias xmumua [DneKTpoHHbIN pecypc]: yuebHuK / A.B. ¥onHuH; nog pea. B.A.
Monkosa, A.B. onHuHa. - M.: I'0TAP-Meaua, 2014. - 400 c. - 3bC «KoHCcynbTaHT CTygeHTa» -
Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785970429563.html

. Tem3okoBa, A.B. Xumuna snemeHToB [INeKTPOHHbIN pecypc]: yyebHoe nocobue / Tem3oKosa
A.B., JlutBmHoBa  T.H. - Matiikon: MITY, 2016. - 144 c. - Pexkum
noctyna:http://lib.mkgtu.ru:8002/libdata.php?id=2100024243

. bonTpometok, B. B. O6uwasa xumua [IneKTpoHHbIN pecypc]: yyebHoe nocobue / B. B.
Bontpometok. - MuHCK: Bbiwsiiwan wKkona, 2012. - 624 c. - 36C «IPRbooks» - Pexkum goctyna:
http://www.iprbookshop.ru/20236.html

. Monkos, B.A. O6uan xumua [IneKTPoHHbIN pecypc]: yuebHuk / B.A. Monkos, C.A. My3aKkos. - M.:
POTAP-Meagna, 2010. - 976 <c¢. - 3IBC «KoHcynbTaHT CcTyaeHTa» -  Pexum
poctyna:http://www.studentlibrary.ru/book/ISBN9785970415702.html

8.3. UnpopManmoHHO-TETeKOMMYHHUKALIMOHHBIE pecypchl ceTn « AHTEepHeT»

e O6pazoatenbubiii optan ®I'BOY BO «MI'TY» [DnexkTpoHHsIid pecypc]: Pexxum nocryna:

https://mkgtu.ru/

e Odunmansueii cat [IpaButensctBa Poccuiickoit deneparuu. [I1eKTpOHHBIN pecypc]:

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

e HdopManroHHO-TIpaBOBOM mopTan «["apanT» [DnekTpoHHBIN pecypc]: Pexum nocryma:

http://www.garant.ru/

e Hayunas snekrponnast oubnuorexka Www.eLIBRARY.RU — Pexxum nocryma:

http://elibrary.ru/

e DIIEKTPOHHBIN KaTanor 6ubnuorekn — Pexxum nocryma:

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

e EnnHoe OKHO 0cTyma K 00pa3oBarelibHbIM pecypcam: Pesxum noctyma: http://window.edu.ru/
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9. MeToauueckue YKa3aHus 1Jisd oﬁyqammnxcﬂ 10 OCBOCHHIO JTUCHHUIIIIMHBI (MO}IyJ’Iﬂ)

OO0mme BONPOCHI OPraHU3alMM HW3YYeHUs] AUCUMIUIMHBI: HAa W3YyYEHHME JUCLUIUIMHBI
COTrJIacHO y4yeOHOMY IIaHy Ha 04HOU Gopme oOyueHust orBoautcs 108 yacoB, u3 HUX 51 ayIUTOPHBIX
yaca, 57 yacoB uist CPC. Ayauropssle dackl noapasjenstorcs Ha jJekuuu (17 yvaca), mabopartopHsie
paboTsr (34 vaca).

N3yuenne xypca TpeOyeT MOCemeHus JIEKINH, akTUBHON PabOThl HA MPAKTHUYECKUX 3aHATHUSX,
BBINIOJIHEHUS BCEX YUEOHBIX 3aJlaHUI MpernoiaBaTelis, 03HAaKOMJIEHUS! C OCHOBHOW U JIONIOJIHUTENbHON
muteparypoii, CPC. Bo Bpems nekuuu CTyIJEHT [JOJDKEH BECTHM KpaTKui KoHcrekT. Paborta c
KOHCIIEKTOM JIeKIu# npeamnosaraet B pamkax CPC npocMoTp KoHCHEKTa (KeJIaTeIbHO B TOT K€ JIEHb
nocie 3aHATui). Heo6XonuMo OTMETHTh MaTepHualibl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPyAHEHUS
g noHuManus. [Ipu 3ToM oOydaromuiics NOJDKEH cTapaTbCsli HAaWTH OTBET Ha 3aTPYAHUTEIbHBIN
BOIIPOC, HCIOJIB3YS PEKOMEHJIOBAaHHYIO JHUTepaTypy. Ecim eMmy caMocTOsTeNbHO HE YIaloch
pazo0paThCsi ¢ MaTepuaIoM, HeOOXOAUMO CHOPMYITHPOBATH BOTIPOCHI U OOPATUTHCS K MPEIO aBaATENIO
Ha KOHCYJNbTalUuu Wiau Omkaimen sekuuu. OOydaroumeMycss HE0OXOIUMO pEryasipHO OTBOAMTH
BpeMsl /ISl TIOBTOPEHHUs NPOIJIEHHOr0 Marepuaia, MpoBepss CBOM 3HAHUS, YMEHHUS U HAaBBIKU IO
KOHTpPOJIbHBIM BompocaM (B npenenax sBpemenu CPC).

[IpakTyeckue 3aHATHS COCTaBISAIOT BAXHYIO YacTh MNPO(GECCHOHAIbHOW MOArOTOBKHU
cTyaeHToB. OCHOBHAs 1€/b NMPOBEACHUS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI — GOpMUpOBaHUE Y
CTYIACHTOB aHAJIIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS ITyTeM MPUOOPETEHHS MPAKTHYECKUX HaBBIKOB.
Conepxanne mpaktudeckux 3aHsaTui ¢ukcupyercs B PIIJ] B paszmene 5.4. HacTosmiei mporpamMMsl.
Baxxno#t cocrasistomiei 1100601 (GopMbl MPAKTUYECKUX 3aHATUN SBISIOTCS YIMpakHEHUs (3aJaHust).
OcHoBa ympaXxHEHUsI — NIPUMEP, KOTOPBIA pa3OupaeTcsi ¢ MO3UIIMU TEOPUH, pa3BUTOM B JieKuu. Kak
IIPaBUJIO, OCHOBHOE BHHMMAaHHUE yJenseTcss (GOPMUPOBAHHIO KOHKPETHBIX YMEHHH, HaBBIKOB, 4YTO M
onpenieNnseT COJAEpKaHUE J[AEATENIbHOCTU CTYIAEHTOB — pelleHHe 3ajad, rpaduueckue padoThl,
YTOUHEHHUE KaTETOPUN W NMOHATHM HAyKH, SBISIIOIIMXCS NMPEANOCBUIKON NMPAaBUIBHOTO MBIIIJICHUS H
peun. IlpakTuueckue (CeMUHApCKUE) 3aHATUS BBINOJHAIOT CIEAYIOIIKME 3aJauyd: CTUMYIUPYIOT
pPETryJIIpHOEC HM3y4EHUE DPEKOMCEHIOBAaHHOM JIMTEPAaTypbl, a TaK)K€ BHUMATEIBHOE OTHOIICHHE K
JEKIIMOHHOMY KYypCy; 3aKpeIlUISIIOT 3HaHUs, IOJyYeHHbIE B IPOLIECCE JIEKIMOHHOTO OOydeHMs U
CaMOCTOSTEJIbHOW paboOThl HaJ JIMTEPaTypoH; paclIupsAoT 00beM MpO(EeCCHOHAIBHO 3HAUYUMBIX
3HAHWUM, YMCHMH, HAaBBIKOB; IIO3BOJIAIOT IIPOBEPUTH IIPABUJIBHOCTH pAaHEE IOJyYEHHBIX 3HAHMM;
IIPUBUBAIOT HABBIKM CAMOCTOSATEJIBHOTO MBIIUIEHUS, YCTHOTO BBICTYIUIEHHS; CIIOCOOCTBYIOT
CBOOOJTHOMY OIEPUPOBAHUIO TEPMUHOJIOIMEH; MPENIOCTABISAIOT IPENoJaBaTeal0 BO3MOXHOCTb
CHCTEMaTHYECKH KOHTPOJIMPOBATh YPOBEHb CaMOCTOSITEIbHOM paboThl CTyeHTOB. [Ipu moaroToBKe K
IIPAKTUYECKUM 3aHATUSAM HEOOXOIMMO MPOCMOTPETh KOHCHEKTHI JIGKIMH U METOJUYECKUE YKa3aHUs,
PEKOMEHOBAHHYIO JINTEPATYPY IO JAHHOM TEME; BBIIOJHUTH JAOMAIIHEE 3a/laHue; MOATOTOBUTHCS K
OTBETYy Ha KOHTPOJbHBIE BOIPOCHL. B camMoOM Hayajle NPaKTUYECKOTO 3aHATUS IPENOJaBaTelIeM
IIPOBOJMUTCS OINPOC CTYAEHTOB II0 H3y4aeMOW TEME C BBICTAaBJIEHHMEM OLEHOK. Jlanee mnox
PYKOBOJICTBOM IIpENOAABaTelsl pEeIIaloTcs 3aJadu 10 JaHHOW Teme. B mpouecce pemieHus 3anadu B
MHTEpaKTUBHONH (opMe MNpOBOIUTCS OOCYKIEHHE BO3MOXHBIX IyT€H pelleHus, JO0CTOBEPHOCTH
MOJIy4EHHBIX PE3YyJIbTAaTOB, OLCHKM TNPAaBWJIBHOCTU pEUIeHHA. AKTHUBHOCTH B OOCYXJIEHUH U
aJIeKBaTHOCTh CY)KJICHHH OIIEHHBAETCSI COOTBETCTBYIOIIUM OAJJIOM.

VYraybneHue U KOHKpEeTH3alus 3HaHUN MPOU3BOJUTCS MPH MPOBEACHUU JaOOpaTOPHBIX padoT.
OCHOBHBIM METOJIOM TPOBEACHUS 3TUX 3aHATHH SBJISETCA CaMOCTOSITeNbHas padoTa CTYIEHTOB C
UCIOJb30BaHUEM Ja0OPATOPHOTO 00OPYIOBAHUS, HATJSAHBIX MOCOOHMM, HEOOXOIUMON TEXHUYECKOMH
JOKYMEHTallMuu U JuTepaTypsl. Kaxnoe 3aHATME OCHAIAeTCs IUAAKTHUYECKUMHU MaTepUallaMu:
rtakatamu, cxemamu. ConepxaHue JabopaTopHbIX 3aHsATHH ¢ukcupyercs B PIIJ] B pazmene 5.5.
HACTOSILEN TIPOrpaMMBbl

[Ipy moAroToBKe K 3K3aMEHY B JOMOJHEHHE K HM3YYEHHUIO0 KOHCIEKTOB JIEKIMH, HEOOXOIMMO
M0JIb30BaThCA YUeOHOU JMTepaTypoi, peKOMEHI0BaHHOM K HacTosel nporpamme. [Ipu moarotoske
K 9K3aMEHY HEOOXOJMMO H3y4YHThb TEOPHIO: OINpeJesIeHUs] BCeX MOHATUH M 3aKOHOB JO COCTOSIHHUS
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IMOHUMAHUA MaTcpuajia 1 CaMOCTOATCIIbHO PCIIMTL 110 HCCKOJIbKY THUIIOBBIX 3aJa4 U3 Ka)I(I[Oﬁ TEMBI.
HpI/I peIICHNHA 3a4a4 BCCraa HGO6XOI[I/IMO YMETh KAQUYCCTBCHHO UHTCPIPCTUPOBATH UTOT' pCHICHUA.

CamocrosrenbHas padota cryaeHToB (CPC) no mucuuminHe urpaeT BaKHYIO POJIb B XOJIE BCETO
y4eOHoro mpoiecca. Marepualibl 1 MeToandeckue pekoMmenaanuu uist ooecrieuenuss CPC rorossres
MIPEI0/1aBaTeNIeM U BBIIAIOTCS CTYJCHTY MIperoaaBaTesieM U OMOIHOTEKOM.

9.1 YueOHO-MeTOANYECKHE MATEPHAJIBI 10 CAMOCTOSAITE/ILHOI padoTe CTYAEHTOB.

Paznmen / Tema o MeTo1b1 Crioco0st (hopmer) Cpencrsa
OpMHpYEMBIC
C yKa3aHHEM OCHOBHBIX PMHDY! 00yueHus 00yueHus 00yueHus
KOMIICTCHITHH
y4eOHBIX 3JICMCHTOB
1 2 3 4 3)
OCHOBBI TEPMOTUHAMHUKH. OIIK-1 Pa6oTa B GUGIHOTEKE.
OIIK-7 VY4eOHo-
PaGora ¢ anekTpoHHBIMUI
METOIMYECKUE
OMOIMOTEKAMH U
nmocoous, [TIK
JIPYTHUMH PECypCaMu
XuMudeckasi KHHETHKA. OIIK-1 = Pabota B 6ubnmoTexke.
& VYuebHo-
XHWMHUYECKUE PABHOBECHSI. OIIK-7 3 Pabora ¢ 3nekTpoHHBIMUI
2 METOTHYECKUE
S OMOIMOTEKAMH U
nocoous, I1K
S JApPYTUMH peCcypcaMu
XUMHYECKOE paBHOBECHE OIlK-1 ) Pabora B 6ubamnoTeke.
5 VY4ebHo-
OIIK-7 = Pabora ¢ 3nekTpoHHBIMUI
S| METOIHYECKUE
o OMOIMOTEKAMH U
S nocoous, 1K
= JPYTUMH pECYypCaMu
VY4yeHue o pacTBopax. OIIK-1 = PaboTa B GubmmoTexke.
= VYuebHo-
Tumbl XuMHUUECKUX OIIK-7 5 PaGoTa c anmekTpoHHBIMHI
. = METOAUYECKUE
peaKIuii. = OnoOIMOTEKAMHU U
g nocoous, I1K
S JIPYTUMH pECypcaMu
o <
KonnurarusHsle cBoiicTBa OIlK-1 o Pabora B 6ubanoTeke.
= VYu4eGHo-
pacTBOpPOB OIIK-7 = PaboTa c 35eKTpoHHBIMHU
= METOAUYECKUE
s OHOIIMOTEKAMH U
= nocoous, ITK
= JIPYTUMH pECypCaMu
IIpoTonurnyeckue OIIK-1 = Pabota B GubianoTexe.
S VY4ebHo-
paBHOBECHS. OIIK-7 o PaboTa c 35eKTpoHHBIMHU
= OnOIMOTEKAMU U METO/HHECCKIT
=
9 nocoous, ITK
2 JIPYTUMH PECYpCaMU
[IpoTonutnyeckue OIIK-1 = Pabora B 6ubnmnoreke.
2 YueGHo-
paBHOBECHS. OIIK-7 < Pabora ¢ anekTpoHHBIMU
g METOAUYECKUE
OMOIMOTEKAMH U
2 MU DECYDCAMIL noco6us, [TK
= Apyr pecyp
I'eTeporennbie paBHOBECHS OIIK-1 o Pabora B 6ubnmnoreke.
= YuebHo-
U MIPOLIECCHI OIIK-7 S PaboTa ¢ 351eKTpOHHBIMU
E METOIUYECKUE
o OoubaroTeKaMu 1
M noco6wus, [TK
JIPYTUMH PECYpCaMU
Penokc-nponeccel u OIIK-1 Pabora B OuOIHOTEKE.
YueGHo-
paBHOBECHS OIIK-7 Pabota ¢ anekTpoHHBIMU
METOIUYECKUE
OoubIroTeKaMu 1
nocoous, 1K
JIPYTUMH PECYpPCAMHU
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9.2. YuyebHO-meTOoaMuECKME MaTepuasibl N0 NPaKTUYECKUM (nabopaTopHbim)
3aHATUAM AUCLUNIUHDI
Ne pa3znena HaumenoBanme MeTtoasbl Cnoco0bl CpencrBa
AUCHMILINHBI JadopaTopHBIX o0yueHust (popmmi) o0yueHust
pador o0y4eHHUs
1 2 3 4
OcHOBBI TepMoaMHaAMHUUYECK | MO HCTOYHHUKY Camocrosarens | YcTHas pedb,
TEPMOJMHAMUKH. | M€ PACUETHI 110 3HAHMM: JICKIINH, Has paboTta pa3aTo4HbII
ypaBHEHUSIM MPaKTUYECKUE CTYJICHTA, MarepHal,
XUMUYECKUX paboThl JIOMaITHUE naboparopHoe
peakiuii. 10 HA3HAYEHHUIO: 3aaHusl. 000pyI0BaHU
npuodpereHue e
3HAHMH, aHAJIN3,
3aKperUIeHHE,
MpOBEpKa 3HAHUU
1o TUILY
MO3HABATEJIbHOMI
JAesITeJIbHOCTH .
O0OBSICHUTEIHHO-
WJUTIOCTPATHUBHBIN,
penpOaYKTUBHBII
Xumuueckas CxkopocTb 10 MCTOYHUKY Camocrosarens | YcTHas peusb,
KHHETHKA. XUMHYECKUX 3HAHUIA: JIEKIUH, Has pabota pa3aTovHbIM
XUMUYECKUE peaKkui. MPaKTUYECKHUE CTY/ICHTA, Marepuall,
paBHOBECHS. paboThl JIOMaITHUE nmabopaTopHOe
10 HA3HAYEHUIO: 3a/1aHus. 000pynoBaHU
npuoOpeTeHue e
3HAHWH, aHAJIN3,
3aKperUieHue,
MpoBepKa 3HAHUU
1o TUIy
NO3HABATEJIbHOU
eI TeJIbHOCTHU:
O0OBSICHUTEIIHHO-
WLUTIOCTPATUBHBIN,
penpOAYKTUBHBII
XUMHYECKOE XUMHYECKOE 10 UCTOYHUKY Camocrosarens | YcrTHas peusb,
paBHOBECHE paBHOBECHE. 3HAHUIA: JIEKIUH, Hasi paboTta pa3aTovHbIMI
MPAKTHYECKUe CTYyJICHTA, MaTepuan,
paboThI JIOMalIHue naboparopHoe
10 HA3HAYECHHUIO: 3a/1aHusl. 06opynoBaHu
npuoOpereHue e
3HAHMH, aHAJIN3,
3aKpervieHue,
IIPOBEpKa 3HAHUH
1o THUILY
MO3HABATEJIbHOMN
JAeSITeIbHOCTH
00BSCHUTENHHO-
WJUTIOCTPATUBHBIM,
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PenpOAYKTUBHBII

VYuenue o
pactBopax. Tumsl
XUMHUYCCKUX
peaKuum.

[Ipurorosienue
pacTBOpOB
3aJaHHBIX
KOHIIEHTPALHUM.
Pemenue 3anau n
yIpaXHEHHUS 110
MPOTOJUTUYECKUM
PaBHOBECHSIM.

10 UCTOYHUKY
3HAHMM: JICKIIHH,
MPAKTUYECKHUE
paboThl

10 HA3HAYEHUI0:
npuodpereHue
3HAHMH, aHAJIN3,
3aKpEIUICHHE,
MpOBEpKa 3HAHUU
1o TUILY
MO3HABATEJIbHOMI
AesITeJIbHOCTH:
0OBSICHUTEIHHO-
WJUTIOCTPATHUBHBIN,
pEenpOaYKTUBHBII

CaMocCTOsTENIb
Has paboTta
CTYyJICHTA,
JIOMAIITHUE
3a/IaHHus.

VYcrHas peus,
pa3aaToOYHbII
MaTepHa,
nmabopaTopHOe
000pynoBaHU
e

Komnuratusueie
CBOMCTBA
pacTBOpOB

Komnuratusueie
CBOMCTBA
pacTBOpOB

10 UCTOYHHUKY
3HAHMIA: JCKIWH,
MPaKTUYECKHE
paboTsI

1Mo HA3HAYEHHI0:
npuoOpeTeHue
3HAHWH, aHAJIN3,
3aKpeTUICHHE,
MpoOBepKa 3HAHUU
Mo THUILY
MO3HABATEJIbHOM
JAesITeJIbHOCTH.
O0OBSCHHUTEIIHHO-
WJUTFOCTPATUBHBIMH,
PENPOTYKTUBHBIN

CamocTosTens
Has paboTta
CTYJICHTA,
JIOMAaIrH1e
3aJaHUs.

YcTHas peus,
pa3aaToOYHBII
MaTepHal,
nabopaTopHOe
000pynoBaHU
e

HpOTOJ’II/ITI/I‘{eCKI/IC
PaBHOBECHUA.

I'maponus cosneil.
Pacuerst pH.

10 UCTOYHUKY
3HAHHWH: JICKIIHH,
PaKTHYECKHe
padoThI

10 HA3HAYEHUIO:
npuoOpeTeHue
3HAHMH, aHAJIN3,
3aKpervieHue,
IIPOBEpPKa 3HAHUM
10 THUILY
MO3HABATEJIbHOMN
JAeSITeIbHOCTH !
00BSACHUTENHHO-
WJUTIOCTPATUBHBIMH,
pEenpOyKTUBHBIN

CamocTosTens
Has paboTa
CTYyJICHTA,
JIOMaIIIHHE
3aJaHMUsL.

YcrHas peub,
pa3aaToOYHbII
Marepual,
nabopaTopHOE
00opynoBaHu
e
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IIpoTonuTnyeckue
paBHOBECHS.

Bydepusie
pacTBOpbI

10 MCTOYHUKY
3HAHMM: JICKIINH,
MPAKTUYECKUE
paboTsl

110 HA3HAYECHUI0:
npuodpereHue
3HAHMH, aHAJIN3,
3aKpEIUICHUE,
MPOBEpPKa 3HAHUUI
1o THUILY
MO3HABATEJIbHOMI
AesITeJIbHOCTH:
0OBSICHUTEIIHHO-
WJUTIOCTPATHUBHBIN,
penpOayKTUBHBII

CaMocCTOosTENIh
Has paboTta
CTYyJICHTA,
JIOMAIITHUE
3aJIaHHus.

VYcrHad peus,
pa3aaTOYHbII
MaTepHa,
naboparopHoe
06opynoBaHu
e

I'ereporennsie
paBHOBECHS U
IIPOLIECCHI

I'ereporennsie
paBHOBECHS U
IIPOILIECCHI.

10 UCTOYHHUKY
3HAHMM: JICKIIHNH,
MIPAKTUYECKUE
paboTsl

10 HA3HAYEHUIO:
npuodpeTeHue
3HAHUU, aHaAJIN3,
3aKperUICHHE,
MpoOBepKa 3HAHUU
Mo THUILY
MO3HABATEJIbHOMI
JesiTeJIbHOCTH .
O0OBSICHUTEIHHO-
WJUTIOCTPATUBHBIMN,
PENPOTYKTUBHBIN

CaMocCTOosTENh
Has paboTta
CTYyJICHTA,
JIOMAaIIH1e
3a/1aHus.

VYcrHad peus,
pa3aaTOYHbII
MaTepHal,
nmabopaTopHOe
000pyn0oBaHU
e

Penokc-mporecceol
Y paBHOBECHS

OKHCIIUTENLHO-
BOCCTAaHOBUTEIILH
bI€ PEaKIUU

10 UCTOYHUKY
3HAHMM: JICKIIHNH,
MPaKTUYECKHE
paboThI

M0 HA3HAYEHHI0:
npuoOpeTeHue
3HAHMH, aHAJIN3,
3aKpeIUICHHE,
MIPOBEPKa 3HAHHH
1o Tumy
NMO3HABATEJIbHOM
JAeSITeJIbHOCTH.
O0OBSICHUTEIIHHO-
WJLTIOCTPATUBHBIN,
pEenpoOLyKTUBHBIN

CamocTosTens
Has paboTa
CTYJICHTA,
JIOMaIIHHE
3aJaHHUsL.

YcrHas peub,
pa3aaToOYHbII
MaTepual,
nmabopaTopHOe
000pynoBaHU
e
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10. Hepe'{eHL I/IH(l)OpMaIIHOHHbIX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IIPH OCYHIECTBJICHUU
06p33OBaTeJILHOF0 npomecca mo AUCHUILIMHE (MOI[y.]'IIO), BRJIKOYasl NMEPE€YCHb NPOrpaMmmMHOro
od0ecrneyeHus1 H I/IH(i)OpMaIII/IOHHLIX CIIPaBOYHBIX CUCTEM (l'lpI/I H606XOL[I/IMOCTI/I)

WndopmanmonHble TEXHOJNOTHM, HWCHONb3YeMble IPH OCYIIECTBICHUH 00pa30BaTEIbHOTO
Ipoliecca 1o JUCLHUILIMHE II03BOJISIOT!

- OpraHM30BaTh Ipolecc 0Opa3oBaHMS IyTEM BH3yalM3alUM H3ydaeMoil HH(pOpManuu
MOCPEACTBOM MCIIOJIb30BaHMsI ITPe3eHTalni, y4eOHBIX (PUITEMOB;

- KOHTPOJIUPOBAaTh PE3yJbTaThl OOYYEHUS HAa OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUS;

- aBTOMAaTHU3UPOBAaTh pPacUeThl AHATUTHUYECKHX IIOKa3aTened, MperyCcMOTpEeHHBIE MpOorpaMMoit
HaY4HO-HUCCIIEI0BATENbCKON paboThI;

- aBTOMAaTH3UPOBATh MOUCK HH(POPMAIMH TOCPEICTBOM HCIOIH30BAHUS

CIPaBOYHBIX CHCTEM.

10.1. IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOIO O0ecedeHu sl

HaunmeHnoBanue MporpaMmMHoOro oﬁecneqe}mﬂ, PekBU3UTDI MOATBEPKAAIOIIECT0 TOKYMEHTA (NQ

MPOU3BOAUTEID JIMIEH3UM, 1aTa npnoﬁpeTeHml, CPpOK HeﬁCTBHﬂ)

MicrosoftOfficeWord 2010 Homep nipoxykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

KasperskyAnti-virus 6/0 Ne  mumunensun  26FE-000451-5729CF81  Cpoxk
ymuensuu 07.02.2020

AdobeReader 9 Becrmartuao, 01.02.2019,

K-Lite Codec Pack, Codec Guide Becriatro, 01.02.2019, 6eccpounsbrit

OCWindows7 IIpodeccuonanpHast, | Ne 00371-838-5849405-85257, 23.01.2012,

MicrosoftCorp. GeccpouHbIit

7-zip.org GNU LGPL

Oducueni maker WPSOffice CBobomHo pacrpoctpansemoe I1O

10.2. MNepeyeHb HeO6X0a4MMbIX MHPOPMALLMOHHDbIX CNPABOYHbIX CUCTEM

Kaxnpiii  oOyvaromuiics B TEYeHHE Bcero Iniepuojga oOydeHHs  oOecredeH
WH/IMBUIyAIbHBIM HEOTPaHUYCHHBIM JIOCTYIIOM K DJIEKTPOHHO-OUOJIIMOTEYHBIM CUCTEMAaM:

1. DnekTpoHHas OoubImoTeyHast cucreMa «KoHcynbTanT CTY/ICHTA)
(http://www.studentlibrary.ru/)

2. DnextponHas oubnmmoreunas cucrema «IPRbooks» (http://www.iprbookshop.ru/)

3. DneKkTpoHHas OoubnmoTeyHas cucreMa «ZNANIUM.COM»
(http://www.znanium.com).

Hns  oOyuarommxcst obecniedyeH JocTyn  (yOQJE€HHBIH  JIOCTYN) K CIEIYIOIIUM
COBPEMEHHBIM Ipo(decCHOHANbHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM CIIPAaBOYHBIM U
MTOMCKOBBIM CHCTEMaM:

1. KoncynbranT [lmtoc — cnpaBounas mpaBoBas cucteMma (http://consultant.ru)

2. Hayunas snexrponnas oubnuotexa (HOb) (http://www.elibrary.ru)

3. Dnekrponnast bubnumoreka [quccepramuii (https://dvs.rsl.ru)
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http://www.iprbookshop.ru/81038.html

4. KubepJlenunka (http://cyberleninka.ru)
5. HanmonaneHas snekrponnas oudnuoreka (http://H36.pd)

11. OnucaHue maTepuaNbHO-TEXHMUYECKOM 6a3bl HeobxoaMMOW A[NA OCyLWecTB/AeHUA
obpasoBaTenbHOro npouecca No agucuunamHe (moaynio)

HanmenoBanus
ceraIbHBIX
MOMEIICHUHN |
MOMEIICHUH I

OCHAIIIEHHOCTD
CHEHAIILHBIX
ITIOMEIIIEHUH |
TTOMEIIICHUN 11

[lepedensb JIMIIEH3UOHHOTO TIPOTPAMMHOTO OOecTeH
PexBU3UTHI MOATBEPIKIAIOIIETO JOKYMEHTA

CaMOCTOSITENIbHOU .
CaMOCTOSATEIBHOM PabOTHI
paboThl
CriennanbHble TOMEIEHUS
JlaGoparopus YueOHnas mebensb: ctonbl, [1. Cornamenue (moAmucka) Ha MOPOrpaMMHBIE I
QHATTMTHYECKON CTYIIbsI, IOCKA JUTS komnannu Microsoft i rocymapcTBEHHBIX 00pa3oBat

XUMUHU Kadeapsl
XUMHH, PU3UKU U
(hM3UKO-XMMUYECKHUX|
METOJIOB

HCCIIEIOBAHUSA:
a. 302.

JlaGopaTopust oOmei
1 HEOPraHUYECKOM
XUMHH Kadeapbl
XUMUH, GU3UKA U
(hM3UKO-XMMUYECKHUX|
METOJI0B
MCCIICIOBAHUS C
[pernapaTop-cKoi:

a. 303, a. 304.

MAChMa MEJIOM;
mabopaToOpHBIC CTOJIHI,
mkadbl, HaTJISITHBIS
MOCoOwsI, pEaKTHBHI,
000pyIOBaHHE - BECHI
TEeXHUYECCKUE, BECHI
AQHATUTHICCKUE,
ABTOMATUYECKU I
TUTPATOP, POTOPHBIH
WCIIapUTeh, MATHUTHAS
mMernanka, pH-metp,
CYIIUIBHBIN KA,
YIIbTpa3ByKOBas OaHs
'YueOHas MeOesb: CTOJIbI,
CTYJIbSI, TOCKA ISt
MCbMa MEJIOM;
mabopaToOpHBIC CTOJIHI,
BBITSDKHOM IIKad), MOMKA,
CIIpaBOYHAs JINTEpATypa,
HaTJISITHBIC TTOCOOUS,
[PEaKTHBBI, 000PYI0BAHUE
- BEChl TEXHUYECKHUE,
BeChl 1T (pOBBIE,
ABTOMATHYECKUN
TUTPATOP, MarHUTHAs
Meranka, pH-metp,
QHATN3aTOP
BOJIbTAMIIEPMETPUIECKHIH,
TepMOCTaT,
yIbTpa3ByKoBas OaHs,
neHTpudyra,
TUCTUILISTOP,
MOTEHIIMOCTAT.

YUpEKACHUN
(MicrosoftOpenValueSubscriptionEducationSolutionsAg
Ne V8209819.). ITaket BKitoUaeT B cedst BECh CHEKTP Ip
(onmepannoHHBIE cucTeMBbl paszHoro kiacca, CYBJI, ¢
pa3paboTKu, OPUCHBIH MaKeT).

2. AatuBupycHble mporpammel:  KasperskyEndpointSex
Ne munensun 17E0-160128-131746-407-72. KomuuecT
pabouux mect. Cpok aewctBus 1 rom.

Ilomenienus a1 caMOCTOSTEIbHOM paGOTBI

B kauectBe
NOMENIEHNH IS

KoMnbroTepHslii Kitacce

Ha 8 nocadouHvix mecnt,

CBo0OoiHO pacmpocTpaHseMoe (OecriaTHOE He TpeOyrol
JUIEH3UPOBaHMsI) MPOTpaMMHOE 0OecTrieueHue:
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CaMOCTOATEILHON
paboThl MOTYT
OBITh:
MynbTUMeEIHiITHAS
naboparopust a.228,
YL

[TepBomaiickas, 191,
2 3TaX; YUTAIBHBIN
3ai:

YL

[TepBomaiickas, 191,
3 sTax.

OCHAIIICHHBIN
KOMIIBIOTEPAMH C
BBIXOJIOM B VHTEpHET,
1a60pPaTOPHBIM
o0opynoBaHueM,
HarJSITHBIMA
O0COOUSIMU, CITPABOYHOM
JUTEPATypOil.
YUuranbHbli 3a1
IIepenocHoe
MYJIBTUMEAUIHOE
obopynoBaHue,
KOMIIBIOTEPHI Ha 15
nOCaoo4mblx mMecm,
OCHAIIICHHBIN
KoMIbIoTepamu Pentium
C BBIXOJIOM B MHTEpHET,
y4eOHO-METO IUISCKOM

JIUTEPATYpPOl.

1.OnepanmonHas cucrema Ha 6aze Linux;

2.0¢ucHsrit naker OpenOffice;

3.I'paduueckuii maker Gimp;

4.BexTopHblii pepaktop Inkscape;

AntusupycHsie nporpammbl: KasperskyEndpointSecuri
munen3un 17E016012813174640772.

KomunuectBo: 400 pabounx mect. Cpok aeictBus 1 ron.
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JonosiHeHus: 1 MI3MeHEHUA B padoyeil mporpamme
Ha / yueOHbIii 1o

B paGouyto nmporpammy

(HauMeHOBaHUE JUCITUTUTHHBI)

JUTsl HAIIPABJICHUS (CIIEIIMAIbHOCTH)

(HOMep HarpaBieHus (CIEUaTbHOCTH )

BHOCATCHA CIICAYIOIIHUE JOTIOJIHCHNUA U U3MCHCHH:

JlonosTHEeHUS ¥ U3MEHEHUST BHEC

(momxHOCTH, ©.1.0., moanucs)

PaGouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuu Kadeapsl

(HaumeHoBaHue Kadeaphl)

« » 20 I.

3aBenyrouuii kadeapoit

(Toamuch)

(®.11.0.)

79



	5.3.Содержание разделов дисциплины «Химия», образовательные технологии
	5.6. Примерная тематика курсовых проектов (работ)
	5.7. Самостоятельная работа студентов
	Содержание и объем самостоятельной работы студентов

	В рабочую программу
	Дополнения и изменения внёс
	Рабочая программа пересмотрена и одобрена на заседании кафедры
	_
	(наименование кафедры)

