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1. Ilesm u 3a1a4M y4eOHOM AUCHUNIUHBI
Lenpto mucruruinHbl (POPMHUPOBAHHE y Bpada-jicdueOHMKA CHUCTEMHBIX 3HAHWNA 00 OCHOBHBIX
(UBHKO-XMMUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHWSI OMOXMMHYECKUX TPOIECCOB (B HOPME U
NPy TATOJIOTUM) HA MOJIEKYJSIPHOM M KJIETOYHOM YPOBHSX; O CTPOCHHMM U MEXaHU3Max
(YHKITMOHUPOBAHUS OHOJIOTHYCCKU AKTUBHBIX COCIMHCHMIA; dbopMupoBanue
€CTECTBEHHOHAYYHOT'O MBIIIUICHUS CIICIIUATMCTOB MEIMIIMHCKOTO JIeUeOHOTO TIPO(PuIs.

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,
yMEHHE pa300paTbcs B XUMUYECKUX MPUHIMIAX pabOThl U yCTPOKWCTBE MPUOOPOB U aImaparos,
MIPUMEHSEMBIX B COBPEMEHHOM MEIUIINHE.

- copMHUpPOBaTh Y CTYJEHTOB HaBBIKM OpraHU3alliyd MEPOIPUITHI 110 OXpaHe Tpyaa U
TEXHHUKE 0€30MaCHOCTH B XMMHUYECKOH JIabopaTOpHH Mpu paboTe ¢ NpubopamMH U peaKTHBAMH;

- chOpMHPOBATH Y CTYACHTOB MIPEICTABICHHE O TEPMOTNHAMUYECKUX U KUHETHUECKHIX
3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUECKIX U OMOXUMUUYECKHUX MPOIIECCOB;

- U3YUCHHUC (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX aCIIEKTOB Ba)KHEHIITNX OMOXUMUYECKHX IpOoIECCOB U
roMeocTasa B OpraHu3mMe;

- U3y4E€HHE MEXaHN3MOB 00pPa30BaHMS OCHOBHOTO HEOPraHUUECKOTO BEIIECTBA KOCTHOM
TKaHU ¥ 3yOHOI dMaJii, KUCJIOTHO-OCHOBHBIE CBOMCTBA OMOKHUIKOCTEH OpraHN3Ma,

2. Mecto nucuumiaunbl B cTpykrype OIl mo cneunajbHOCTH

Jucturiinaa  BXOOUT B mepeueHb oOssarenbHoir wactu  OIIOII. Ona wumeer
MPEIIECCTBYIOMKNE JIOTHYECKHE U COACPKATEIHbHO-METOJUYCCKHE CBS3U C MPEIMETaMHu,
W3yYCHHBIMH CTYJEHTaMH B IIPOIIECCEe OCBOCHUS 0Opa3oBaTEIbHON MPOrpaMMBI OCHOBHOIO
obmero obpazoBanus 1o npeameram «dusnka» nu «Marematukay, «buomorusy.

JIst u3y4eHusl TaHHOW TUCHUILIMHBI CTYJIEHT JTOJDKEH 001a/1aTh 3HAHUSIMH OCHOB XUMHH
B 00bEME CPEIHEH IIKOJIBI, & TAKXKE YMETh MPUMEHSTh 3TH 3HAHUS JJI PEIICHUs TPAKTUYECKUX
3a1a4.

3. Ilepeyenb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHS] ¥ BOCHHTAHHA 1O
AMCUUIINHE,  COOTHECEHHBIX ¢  IUIAHHPYeMbIMH  pe3yJbTaTaMH  OCBOEHHS
o0pa3oBaTe/IbHOM MPOrpaMmMbl

[TnanupyembiMu pe3ynbraTaMd OOy4eHHs 1O IMCHMIUIMHE, SBISIOTCS 3HAHUS, YMCHHS,
BJIAJCHUS W/WIN ONBIT JEATEIFHOCTH, XapaKTEPH3YIOIIUE JTaIlbl/ypOBHU (GOPMHPOBAHUS
KOMIIETCHIIM M 00eCle4nBaromue JOCTIKEHHE IUIAHHUPYEMbBIX pPEe3YJIbTaTOB OCBOCHHS
00pa3oBaTeIbHON MPOTrPaMMBbI B LIEJIOM.

JucuumuinHa «XUMHsD» HampaBlieHa Ha (OPMHPOBAHHE Y CTYAEHTOB CJEIYIOUINX
KOMIIeTeHIHii:

VYK-1 - cnocoOGHOCTH OCYIIECTBIATh KPUTUYECKUH aHaiIM3 MPOOJIEMHBIX CUTyallMid Ha
OCHOBE CUCTEMHOTO 10/IX0/1a, BEIpabaThIBaTh CTPATEr U0 JeHCTBUI

VYK-1.1 - aHanu3upoBaTh 3a/ady, BbLAEAS €€ 0a30Bble COCTABISIOIINE, OCYIIECTBIAThH
JIEKOMITO3UIIMIO 33/1auu;

VYK-1.2 - HaxoIuTh W KPUTHYECKH aHAIM3MPOBATh HMH(POPMAIMIO, HEOOXOIUMYIO IS
peleHus MOCTaBJICHHOM 3a1auu;

VYK-1.3 - paccMmarpuBaTh BO3MOXHBIE BapHaHThl peLICHHsS 33a/7a4yM, OLEHHBAas HX
JOCTOMHCTBA U HEJOCTATKH.



B pe3ynbTare CTYIEHT JTOJKEH:

-3HAaTh: TpaBWia PadOThl U TEXHUKH OE30MaCHOCTH B XMMHYECKOH JIaOOpaToOpuH MpH
pabote ¢ mpubopamMu U peakTUBAMH; TEPMOJAMHAMHUYECKHE W KUHETHUYECKHE 3aKOHOMEPHOCTU
NPOTEKAHUsI XUMHUYECKUX W OHOXMMHUYECKHX TIIPOLECCOB;  (U3UKO-XMMHUYECKHE AaCITEKThI
BOXHEWINNX OMOXMMHUYECKUX MPOILECCOB M TOMEOCTa3a B OPraHM3ME; MEXaHU3MBI JIEHCTBUS
Oy(epHBIX CHCTEM OpraHW3Ma, WX B3aUMOCBS3b M POJIb B MOJJICPKAHUN KHCIOTHO-OCHOBHOTO
paBHOBECHS, 0COOEHHOCTH KHCIOTHO-OCHOBHBIX CBOWCTB AMHUHOKHUCIIOT M OEJIKOB; CTPOEHHE U
XMMHMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OMOJIOIrMYECKH BA)KHBIX OPraHMUYECKUX COCAMHEHUN;
MEXaHU3MbI 00pa30BaHMsI OCHOBHOTO HEOPraHMYECKOTO BEIIECTBA KOCTHON TKaHU W 3yOHOM
SMalld, KHCIOTHO-OCHOBHBIE CBOMCTBA OHOXXHMIKOCTEH OpraHu3Ma; Ba)KHEWIINE 3aKOHbI
MEKTPOXUMHUH, MO3BOJIAIOIIME IPOrHO3UPOBATh KOPPO3MOHHYK) CTOMKOCTh U ONTUMHU3UPOBATH
MIOMCK  HOBBIX  KOHCTPYKUIMOHHBIX  CTOMATOJOrMYecKUX  MarepuasioB. OcobOeHHOCTH
OMOXMMHUYECKUX OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB; (U3UKO-XUMHUECKUE OCHOBBI
MTOBEPXHOCTHBIX SIBJICHUN U (PaKTOpBI, BIUSAIONIME HA CBOOOJHYIO MOBEPXHOCTHYIO 3HEPTHIO;
OCOOEHHOCTH aJCOpOLMK Ha pa3lIMyYHBIX TpaHUIax pasfena @a3; XUMHKO-OMOJIOTMYECKYHO
CYIIHOCTb IPOILECCOB, NPOUCXOIAIINX B KUBOM OPraHU3ME Ha MOJIEKYJSIPHOM M KJIETOYHOM
YPOBHSX; CTPOEHHE M XMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OHOJIOTUYECKH Ba)KHBIX
OPraHNYeCKUX COCTMHEHUH.

- yMeThb: TMOJb30BaThCsl Y4eOHOI, HaydyHOH, Hay4yHO-TIONMYJISPHOM M CIPaBOYHOM
JIUTEpaTypou, ceTpro HTEpHET; NpOrHO3upOBaTH PE3YAbTAT XUMHUYECKHX IPEBpALICHUN
HEOPraHMYECKUX M OPraHWYECKUX COEAMHEHUN; MPOTHO3MPOBATh NPOTEKAaHHWE BO BpPEMEHU
OMOXMMHYECKUX PEaKIMi, (epMEHTATUBHBIX MPOIIECCOB; PACCUMUTHIBATh 3HaueHUsI pH BoIHBIX
PacTBOPOB KUCJIOT U OCHOBAaHUH; UIEHTUGUIUPOBATh GYHKIIMOHAIbHBIE TPYIIIbI, KUCIOTHBIE U
OCHOBHBIE IIEHTPBI, CONPSDKEHHbIE M apOMaTHYECKHE (ParMEeHThl OPraHMYECKHX COECIUHEHUH
JUI OIIPENIEJICHNS UX XMMHYECKOTO MTOBEICHUS.

-BJIa/ieTh: 0a30BbBIMH TEXHOJOTMAMHU INpeoOpa3oBaHUs WHPOPMALUHU, TEKCTOBBIMH M
TaONMMYHBIMA PENAKTOpaMHU, TEXHHKOW paboTel B cetu MHTEpHeT s mpodecCHOoHAIBHON
NeATeNbHOCTH; HaBbIKaMU M3MepeHus pH OHOXHIKOCTEH ¢ MOMOLIbI0 MOHOMEPOB; HaBBIKAMU
U3MEPEHUS DIIEKTPOJHBIX TOTCHUMANIOB; HAaBBIKAMH HW3MEPEHUS CKOPOCTH IPOTEKaHUs
XUMUYECKUX peaKlHii; HaBbIKaMU olpeneneHuss 0ydepHoil EMKOCTH pacTBOPOB, B TOM YHCIIE
CIIIOHBI; HABBIKAMM OIPEICJICHUSA IOBEPXHOCTHOIO HATSHKCHMS IKUAKOCTEH; HaBBIKAMU
nocTpoeHust (a3oBbIX JUarpaMM OMHApHBIX CMECEi; HaBbIKaMU KOJIMYECTBEHHOTO OIPEEIICHHS
azicopOLMHU BEILECTB.

4. O0beM MCHMILIMHBI W BHAbI Yy4eOHOWl padoThl. OO0mAasi TPYI0eMKOCTb
JM CIHUILIHHBI

4.1. O0beM TMCUMILIMHBI U BU/bI YU4eOHOI padoThl 10 04HOH (popMe 00yUeHUs

OO011as Tpy10€MKOCTh TUCHUIUIMHBI COCTaBsAeT 3 3aueTHbIX equHULbI (108 yacoB).

Bua yueOoHo# padoThl Beero Cemecrpt
JacoB/3.e. 1
KoHTakTHBIE Yachl (BCero) 51,35/1,43|51,35/1,43
B Tom uucie:
Jlexruu (J1) 17/0,47 17/0,47

[TpakTnueckue 3anarus (I13) - -

Cemunapsi (C)

Jlabopartopubie padoTs! (JIP) 34/0,94 | 34/0,94

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

CamocrosaTenpHas paboTa TOJ  PYKOBOJCTBOM
npenoaBatens (CPIT)

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

B ToM uucie:




Kypcosoit npoekr (pabota) - -
PacuerHo-rpadudeckre paboTh - -
Pedepar 7/0,19 7/0,19
Jlpyeue euovr CPC (echiu npedycmampugaromcs,
npusooumcs nepeyens 6u0os CPC)
1. YuebHO-HUCCaeIOBaTEIbCKAs paboTa. 7/0,19 7/0,19
2. CocraBieHue IIaHa-KOHCIIEKTA. 7/0,19 7/0,19
dopmMa MPOMEKYTOYHON ATTECTALAN: JK3aMeH | DK3aMeH
IK3aMeH 35,65/0,99 | 35,65/0,99
O0111asi TPY/1I0€MKOCTh 108/3 108/3

4.2. O0beM AUCHUILIMHBI M BU/bI y4eOHOI padoThl 0 3204HO0i popMme 00yueHHs
3aounas popma 00yueHHs HE TPEyCMOTPEeHA Y4E€OHBIM TIJIaHOM.

5. CTpykTypa u cojaepkaHue Y4eOHOH M BOCHHUTATENbHOH AeATEJILHOCTH TNPH

peaim3anuu IUCIHUIIJIMHBI

5.1. CTpykTypa ITUCHUNIMHBI VIS 04HOH GopMBbI 00ydeHust

Buabl yueOHoii u Dopmbl
BOCIIMTATEIbHOU TeKYyLlero
padoThl, BKIIOYas KOHTPOJISA

No Henen CaMOCTOSITEJILHYIO U ycneBaeMoCTH

H; Paznen s TPYA0eMKOCTbH (B (no nHedenam

I AUCHUILTUHBI ceMecT Jacax) cemecmpa)

pa ° dopma
o = = 1<% o
& = a| A& | MTPOMEKYTOYHOI
SISIEls | 5 EF O
&) > Q S aTTrecTanuu
(no cemecmpam)
1 cemectp
1. |DnemeHTHI
XUMUYECKON
1-3 4 6 4 TectupoBanue
TEPMOJIUHAMUKY U
KHUHETUKH
2. |YdeHue o pacTBopax.
OCHOBHBIE THIIbI
XUMHYECKUX 3aupura
. 4-7 4 6 4 nabopaTopHO
paBHOBECHII U
paboThI
MIPOLIECCOB B
KHU3HEIeATEIbHOCTH.

3. | PU3UKO-XUMUS 3amura
MOBEPXHOCTHBIX 8-10 | 2 6 4 71a60paTOpHOi
SIBJICHUM paloThI

4. | ODU3HKO-XUMHUS
aucnepcHslx cucrem | 11-13 | 3 6 4 Moyns
u pactsopos BMC

5. |buonoruuecku
aKTHBHbBIE

14-16 | 2 6 3 TectupoBanue
COEJIMHEHUS,
JIeKaIINe B OCHOBE




(YHKIIMOHUPOBAHHS
KUBBIX CHCTEM

Crtpoenue u cBOiCTBa
OMOJIOTUYECKH
AKTUBHBIX
MTOJIMMEPOB,
JeKAIIUX B OCHOBE
(YHKITMOHHPOBAHUS
KUBBIX CUCTEM.
[Tomumepst
MEUIIHHCKOTO
Ha3HAYCHUS

17-20

0,35

3amura
nabopaTopHOU
paboThl

[Ipomexyrounas
aTTecTalus: IK3aMeH

35,65

DK3aMeH B yCTHOU
dbopme

HUTOI'O:

17

34

0,35

21

5.2. CTpykTypa THCHUNJIMHBI VIS 3204HOI (DOpMbI 00yUeHUsI

3aounas hopma 00yueHHs HE MPETyCMOTPEeHA YUeOHBIM TTAHOM.




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 YK-1, 3HaTh: 0a30Byl0 TEpMHUHOJIOTHIO,| TpaauiuoHHAs
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(pOPMAIIMK; 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

YK-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.

Hpe)lCTaBJ'IeHI/IH 0 CTPOCHUU

pacyeTHbIE XUMHUYECKHE 3aa4H;
Bananers: HaBpIKaMu cOOpa U aHaIM3a
UHPOpPMALIUY; METOIUKOW TOTydIeHUS
NpakTU4ecko  mHpOpManuy, Ha
OCHOBE HUMEIOIINXCS
DKCIIEPUMEHTAIIbHBIX JaHHBIX.




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.

YK-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
JieJIaTh 000CHOBAHHBIC BBIBOIBI;
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 MEKMOJIEKYIISIPHOTO

B3aHMO/JICHICTBHS MCKIAY I[PICHCpCHOﬁ

YK-1,
OIIK-7

3HaTh:  OCHOBBI  (PUBHUKO-XUMHU
JUCIEPCHBIX CHCTEM U pPacTBOPOB
BMC; BUJbI Kiaccuuranui
JUCIIEPCHBIX CUCTEM; METObI
MOJIYYEHHUS] JIUCIIEPCHBIX CHUCTEM U
pactBopoB BMC; crpoeHue uacrtuil
mucnepcHoil a3zl TMO(OOHBIX U
TUOQPHUIBHBIX MULIEIUTSIPHBIX
KOJUJIOUJTHBIX 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 OYUCTKU
KOJUIOWJIHBIX  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. DNEKTPOKMHETUYECKUE
SIBIICHUS: anektpodopes u
3JIEKTPOOCMOC. CBsi3b
aneKTpodopeTUIecKon CKOpOCTH
KOJUTOMTHBIX YaCTHUII C ux
ANEKTPOKMHETUYECKUM  MOTEHIIMAIOM
(ypaBHEHHE I'enbMromnsIa-

Ymern: OpOU3BOIUTH  (DUBHKO-
XUMUYECKHE U3MepeHus,
XapaKTepu3yloIlue Te WM HWHBIC
CBOWMCTBA PAacTBOPOB, CMeCEd H
JIpYrux oObEKTOB;

NPEJICTABIIATh JTaHHBIE
OKCTIEPUMEHTAIBHBIX HCCIEIOBAaHUN B
BU/JIE TpaMKOB U TaOJHIL;
IIPOU3BOIUTH HaOI0ICHUS 3a
NPOTEKAaHUEM XUMHUYECKHX PEAKIHi 1
JleJ1aTh 000CHOBAHHBIE BEIBOBI;
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  arperaTuBHast
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 KOAryJsiyu.
Koarynsuus 30J1ei CMECSIMHA
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 PA3IUYHBIX
(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(hupbl
MHOTOATOMHBIX CIIUPTOB C
HEOPraHMYECKUMU KUCIOTaMU
(auTpormmnepus, Gocdars raunepuHa,
WHO3HTA).
JumerakpunatrimnedocdopHas
KHCJIOTa KaK KOMIIOHEHT
MJIOMOMPOBOYHOTO MaTepraa).
JIByxaToMHBIE (P€HOJIBI: THAPOXHUHOH,
pe3opiuH, nupokaTexuH. OeHobl Kak
AQHTHOKCH/JIAHTHI.

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

YK-1,
OIIK-7

3HaTh: OCOOEHHOCTH XMMHUYECKOIO
MIOBEICHHS TOJIH - "
rerepopyHKIHOHATBHBIX
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 MMEFOIIUXCS
9KCIIEPUMEHTAIbHBIX JTAHHBIX.

Tpaguuuonnas
JIEKIHS
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npuMep OHOJIOTUYECKON peaKIiu
JETUIPUPOBAHUSL.
I'erepodyHKIIMOHATBHBIE COCTMHEHHUS.
AMUHOCIHPTBI: aMUHO3TAHOJI
(KoJ1aMUH), XOJIMH, allE€TUIXOJIHH.
AmuHOeHOBI: TopaMUH,
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
JIeKapOOKCUIMPOBAHUAKETOHOKHUCIIOT.
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 COCAMHEHUS
(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

VK-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
IPOTEKaHUEM XMMHMUYECKUX peakiuil u
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 1 CeMUHAPCKUE 3aHATHS YICOHBIM IJIAHOM HE TIPEyCMOTPEHBI.
5.5 JlabopaTtopHble 3aHATHS, UX HAUMEHOBaHUE U 00beM B Yacax
Ne Ne paznena HaumenoBanue O0bem B O0bem B
n/n AUCHMILINHBI JadopaTopHbIX padoT yacax/ yacax/
TPY0e€MKOC | TPY/10€MKO
Th B 3.€. CTh B 3.€.
101010 300
1 OcHOBBI TepmorHaAMUYECKHE PACUETHI IO > 10055
TEPMOJMHAMHUKH. YpaBHEHUSIM XUMUYECKUX PEAKITUH. ’
Xumuueckasi KUHEeTUKa. |CKOpOCTh XUMUYECKUX PEAKIUM.
2 | Xumuueckue 2 10,055
paBHOBECHSI.
3 | Xumudeckoe paBHOBecHe | XHMHYECKOE PABHOBECHE. 2 0,055
VYueHue o pacTBopax. [IpuroToBieHne pacTBOPOB
THIBl XUMHUYECKUX 3aIaHHBIX KOHIIEHTpaluil. Pemenue
4 peakuuii. 3a/1a4 ¥ yIpaXHEHUs 10 2 10,055
IPOTOJUTUYECKUM PAaBHOBECHSM.
5 KOJ‘Ij‘II/IraTI/IBHBIe KosnmuratuBHbie CBOMCTBA 4 0,11
CBOICTBA pacCTBOPOB pacTBOPOB
6 [Iporonutnueckue I'maponus coseit. Pacuets pH. 2 10,055
paBHOBECHS.
[IpoTonuTnyeckue Bydepubie pacTBOpbI
7 2 10,055
paBHOBECHS.
3 I'ereporennsie I'eTeporennsie paBHOBECHS U 2 10,055
paBHOBECHS ¥ IPOLECCHI | IPOLECCHI.
9 Penokc-nponeccel u OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 2 10,055
paBHOBECHS peakuuu
10 KomnuekcHbie [Tonyyenue u cBolicTBa } 2 10,055
COCIMHEHMUSL. KOMILIEKCHBIX CO€/IMHEHMIA.
OCHOBBI CTpOEHUS U OCHOBHBIE IOHATHUSI OPraHUYECKOM
pEeaKIMOHHOU XUMUU
11 |cocoGHoOCTH 2 0,055
OpPraHUYEeCKUX
COEMHEHUIN
12 [Vrnieonoposs: YrneBoaopo sl anudaruueckue u 2 10,055
apoMaTHYeCK1e
l'omodyaknmonansabie  |CUpTH U GEHOTBI. AJIBJICTHIBI,
13 |CoeHMHEHUS. KapOOHOBBIE KHCIOTHI > 10055
:
oMo yHKIIOHATTEHBIE
COCIMHEHUS
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14 | JIunmjael. Jlunu e 2 10,055
15 | AMUHOKHUCIIOTEI ¥ O€JIKM | AMUHOKHCIOTEL U OEJIKH. 2 0,055
16 | YriieBo sl YrineBospl. 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 BhIOHeH | TPYA0EMKOC  TPY10EMKOC
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 Hemena | 1 0,03
COE/IMHEHUSI. 110 PAaBHOBECHSIM B PaCTBOPAX K.C.
10. | buorennsie Pabota ¢ momoaHHATENLHOM 11 wemena | 1 0,03
DJIEMEHTHI. JIMTEPATYPOid, TOArOTOBKA pedepara.
11. |OcHoBsl crpoenns 1 |OCHOBHBIE IOHSITHSL OPT. XUMHH, 12 nepens | 1 0,03
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pEaKIMOHHON
CITOCOOHOCTH
OpraHUYECKUX
COCIMHCHUM

HU30MEpHS 1 HOMEHKJIATypa Opr.
coequHeHui. [loaroroska k
nabopaTopHoi padore.

12.

YrneBogoponst

T'oMoorudeckue psijibl, H30Mepus,
HOMEHKJIATypa, XUMHUYECKUE
cBoiicTBa. PaboTa Haj TOMaTHUM
3alaHreM, MTOJrOTOBKA K
naboparopHoi pabdore. [loarororka k
KOHTPOJILHOH paboTe.

13 Hemens

0,03

13.

'omodyHKIIMOHATEH
bl€ COeTMHECHUS

I'omonorudeckue psjipl, U30Mepus,
HOMEHKJIATypa, XUMHUYECKHE
cBoiicTBa. PaboTa Haj TOMAITHUM
3alaHKreM, TTOJrOTOBKA K
nabopartopHoi pabore. [Toarororka
KOHTPOJILHOW padoTe.

14-15
Hemenst

0,03

14.

JInnuaer

Buaer munmmgos, 0cOOEHHOCTH
CTPOCHUS U CBOWCTB, 3HAYCHHUE IS
opranu3mMoB. [loaroroBka k
nabopaTopHoOi padore.

16-17
Hemenst

0,03

15.

AMWHOKHUCIIOTEI U
Oenku

OcoOEHHOCTH CTPOCHUS U CBOWCTBA.
3HaueHnue IJIA )KUBBIX OPraHU3MOB.
Pabora Haj moMalIHUM 3aJaHUEM,
MMOATOTOBKA K JTabopaTopHOU padoTe.
IToaroToBka K KOHTPOILHOM padoTe.

18-19
HEmeNst

0,03

16.

VYrineBoasl.

OcoOEHHOCTH CTPOCHHS U CBOWCTBA.
3HaveHue IS )KUBBIX OPTaHU3MOB.
Pabora Hax qoMaIIHUM 3aJJaHHEM,
MOJITOTOBKA K JTabopaTopHOU padoTe.
IToaroroBka K KOHTPOILHOM padoTe.

20 enens

0,03

HToro:

21

0,58

5.8. Kasennapubiii rpaguk BocIUTATEILHONH Pad0oThHI M0 JUCHHUILIAHE

Moayasb 1. IIpoekTHasi ¥ MPOEKTHO-UCCIEA0BATEIbCKAA 1EATEILHOCTD 00yYAOIIMXCS

[ara, Mmecto HazBanue ®opma OTBETCTBEHHBIN JlocTmxenus
MPOBEICHUS MEPOTIPUATHS MPOBEJCHUS oOyJarouxcs
MEPOTIPUATHUSA
Hekabpe 2022 1., | IIpencraBieHue
pEe3yIbTaTOBR
®I'bOY BO HCCIIEI0BATENbCKH CdopmuposanHocTs
«MI'TY» X MpoekToB «IlyTH Vnmsmyabias Benymmui VK-1
CTaHOBJICHUS npernojaBarenb
MEUIUHBI 1
JIEKapCTBOBEICHHUS
B Poccumn»

6. IlepeyeHb y4eOHO-METOAMYECKOr0 olecmedeHUs] [JIs1 CAMOCTOSTEJbHON PadoThl
o0y4aromuxcs 1Mo JMCHHUILIMHE (MOLY110)

6.1. Meronnueckue yka3aHus (COOCTBeHHbIe pa3padoTKHu)
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1. Cnuko, H.O. Xumua [DneKTpoHHbIN pecypc]: yuebHoe nocobue / H.O. Cnuko, M.N. CtanbHas. -
Maiikon: MarapuH o.r., 2017. - 300 C. - Pexxum pocTtyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100048756

6.2. JIlutepatypa 1Jis1 CaMOCTOATEJILHON padoThI

1. onHuH, A.B. O6wan xumma [INeKTPoHHbIN pecypc]: yuebHuK / A.B. HonHuH; nog pea. B.A.
MNonkosa, A.B. onHuHa. - M.: IPOTAP-Megma, 2014. - 400 c. - 36C «KoHCyNbTaHT cTyaeHTa» -
Pesxkum goctyna: http://www.studentlibrary.ru/book/ISBN9785970429563.htm]

2. lnutBunHoBa, T.H. O6Wwan xMmusa: 3aaumn c MeamMKo-61MoIorMYeckom HanpaBaeHHOCTbIO: yyebHoe
nocobue ana cryaeHtos By3os/ T.H. /iuteuHosa. - Poctos H//[: PeHukc, 2014. - 319 c.

3. Tem3okoBa, A.B. Xumua anemeHTOB [DNeKTPOHHbIN pecypc]: yuebHoe nocobue / Tem3okoBsa
A.B., JlutBnHosa  T.H. - Maiikon: MITY, 2016. - 144 c. - Pexkum
poctyna:http://lib.mkgtu.ru:8002/libdata.php?id=2100024243

4. bontpometoK, B. B. Obuwaa xumua [INeKTPOHHbIN pecypc]: yyebHoe nocobue / B. B.
Bontpometok. - MuHCK: Bblwaiiwan wKkona, 2012. - 624 c. - 36C «IPRbooks» - Pexkum goctyna:
http://www.iprbookshop.ru/20236.html

5. Monkos, B.A. Obuiaa xumua [dneKTpoHHbIN pecypc]: yuebHuk / B.A. Nonkos, C.A. MNy3akos. - M.:
POTAP-Meana, 2010. - 976 <c¢. - IbC «KoHcynbTaHT CcTyaeHTa» -  Pexum
poctyna:http://www.studentlibrary.ru/book/ISBN9785970415702.html

6. Cnecapes, B.N. Xumuna: ocHOBbI XMMUU KMBOTO: y4ebHUK ana By3os / B.U. Cnecapes. - Cl6.:
Xummnspgat, 2009. - 784 c.

7. ®OH/I OLIEHOYHBIX CPeICTB /I NMPOBeJAeHUs] TPOMEKYTOYHON aTTecTAMU 00yYAKOIINX
1o AUCUUIJIMHE (MOIYJII0)
7.1. llepeyeHb KOMIETEHIMI C YKa3aHHeM ITanoB ux GopMupoBaHus B mpoliecce
0CBOeHMs1 00pa30BaTeIbHOI MPOrpaMMbl

Jdransl HaumeHoBaHue y4eOHBIX IMCHUIINH, (POPMUPYIOLINX
dopmMupoBaHusi | KOMIIETEHUMH B Mpolecce 0CBOEHHUsI 00Pa30BaTeILHON MPOrPaMMbI
KOMIeTeHIIUH
000

YK-1.1 Ananusupyer 3aja4dy, BbljieJisisi ee 0a30Bble COCTABJISIONINE, OCYIEeCTBJsIET
NEeKOMITO3HIIHIO 3212491

4 dunocodus

1 dusuka, MaTeMaTHKa

1 XHMHUS

2 briooprannyeckass XMUMHs

2 OCHOBBI 3J0POBOTO 00paza KU3HU
4

1

2 Monynb nonyueHus: kpanupukanuu «Cugenka»
Hayuno-uccnenoBarenbckas padora (ModydeHne MEPBUYHBIX HABBIKOB
HAy4YHO-HCCIIEeI0BATENBCKON PabOTHI)

4 buosTuka
YK-1.2 HaxoauT ¥ KPUTHYECKU AaHATU3UPYeT HH(OPMAINIO0, HEOOXOTUMYIO /ISl PellleHUus
MOCTABJIEHHOM 3a1a4M

1 du3nka, MaTeMaTHKa
1 XuMHus
2 brooprannyeckass XM
2 OCHOBBI 3/I0pPOBOT0 00pa3a >KU3HU
1,4,5 Moaynb noydeHus: kanupukanuu «Cugenkay
1 HayuHo-uccnenoBarenbckas padora (oaydeHne MePBUYHBIX HABBIKOB

Hay4YHO-HCCIIeI0BATeIbCKON paboThI)

22


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

4 lbuosTrka

YK-1.3 PaCCManI/IBaeT BO3MO’KHBI€ BAPDUAHTDI PECHICHUS 3a/1a41U, OLICHUBAas UX
JOCTOMHCTBA M HEJOCTATKH

1 du3uka, MaTeMaTHKa
1 Xumust
2 brooprannyeckas XuMus
2 OCHOBBI 3JTOPOBOTO 00pasa KU3HU
1,45 Monynb nosnyuenust kpanupukanun «Cugenka»
1 HayuHo-uccnenoBarenbckast paboTa (TorydeHne NepBUYHBIX HABBIKOB
HAyIHO-HUCCIICIOBATEIIBCKON PabOTHI)
4 buostnka
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7.2. OnucaHue mokasarejed H KPUTEPUEB OLCHUBAHUA KOMIIeTeHIIMii Ha PA3IMYHBIX J3Talax HX (l)OpMHpOBaHI/Iﬂ, OITMCAHMEC IIKAJIbI

OICHUBAHUA

H.]IaHI/IpyeMble Pe3yJbTaThbl 0OCBOCHUA
KOMIICTCHIIUHN

Kpurepun oneHuBanus pe3yibTaToB 00y4eHUs!

HEYAOBJIETBOPUTEJIb
HO

YIOBJIETBOPUTEIHLHO

X0po1I10

OTJIHUYHO

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

nmercTBUI

YK-1: CniocoGeH ocymiecTBISATh KPUTHYECKHH aHAJIN3 MPOOJIEMHBIX CUTyalluii HA OCHOBE CHCTEMHOI0 MO/JX0/1a, BLIPa0aThIBaTh CTPATErHI0

YK-1.1 Ananusupyer 3aaauy, Bblae/ss ee 0a30Bble COCTABJIAIONINE, OCYIECTBIIsACT JeKOMIIO3UINIO 321241

3HaTb: /lorMyeckne  ¢opmbl M npoueaypsl,| DPparmeHTapHbIE Hemnonusie 3nanus  |(ChopmupoBannsie,| ChopmMupoBaHHBIC
CI'IOCO6CTBy+OLLI,M€ peq)neKcm " no nosoay 3HaHUA HO coacpKalue CUCTCMATHYCCKHC
coHCTBEHHOM N MbICAUTENbHOW AEeATENBbHOCTH. OT/CIIbHBIC 3HaHUsA
MpoOeITbl 3HAHUS
yMeTb:apryMeHTUPOBAHHO dopmuposats Yactuunsie ymenusi | Hemonnele ymenuss | Yuenus noisnsie, | ChopMupoBaHHbIE
cobcTBEHHOE CyXAeHUE M OLEHKY MHPOopMaLUn JIOITYCKAOTCSA yMEHUS
HeOOoIbIIINe

OIINOKH
B/IaAeTb:HaBbIKAMMU COMNOCTaBNEHUA pa3Hbix HacTuuynoe Bnanenue | Hecucrematnueckoe B VYcnemHoe u
MCTOYHUKOB MHPOPMALIMN C LEblo BbIABAEHUA WX HaBBIKAMH MPUMEHEHNUE HABBIKOB| CHCTEMAaTHUYECKOM | CHCTEMAaTHYECKOe
NPOTUBOPEYMI N NOUCKA AOCTOBEPHbLIX CYKOAEHUNA. NPUMCHCHU NPUMCHCHHC

HaBBIKOB HaBBIKOB

JOTTYCKaI0TCs
poOeIbI

Tecrtsr,

pedepartsl,
9K3aMEH

meHcTBHI

VK-1: Cnioco0eH ocymecTBJISITh KPUTHYECKUI aHAJIN3 NPO0JIeMHBIX CUTYalllid HA OCHOBE CHCTEMHOT0 MOIX0/12, BLIPA0ATHIBATH CTPATErNI0
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YK-1.2 HaxoauT u KpUTHYECKH aHAJIM3UPYeT HHGOpPMaLNI0, He00X0AUMYIO IS pellieHHs MOCTABJIeHHO 3a1a4un

3HaTb: -OCOBEHHOCTM CUCTEMHOTO U KpuTudeckoro| DparmeHrapHbie Henonnbie 3nanus  |CchopmupoBannbie,, CHopMUpoOBaHHBIC
MbILWEHUA U €MOHCTPUPOBATb FOTOBHOCTb K HEMY; - 3HaHHA HO CcoACpKamue | CUCTCMAaTHICCKHC
nornyeckne ¢bopmbl U NpoLeaypbl, 4EMOHCTPMPOBATb OTACJIbHBIC 3HaHUs
CnocobHOCTb K pedsieKcnm No nosoay cobCTBEHHOM U po0ebl 3HAHNUS
MbIC/IUTENbHOM AEeATEeNIbHOCTH.
YMEeTb:aHaIN3MpPoBaTb WCTOYHUKM WHPopmaumm ¢ Yactuunble ymenus | Henonnble ymenuss | Yuenus nosinsle, | ChopMupoBaHHbIE
TOYKM 3pPEHUA BPEMEHHbIX W MNPOCTPAHCTBEHHbIX JIOITYCKAOTCA yMEHUs
YCNOBWNIA UX BOSHUKHOBEHMUS. HeOOJIbIIINE
OIIHOKU
BNageTb: HaBblkamMu onpegeneHua npaktuyeckux Yactuunoe Biagenue | Hecucremarnueckoe B VYcnemHoe u
nocneAcTBUIA U3NO0XKEHHOIO PeLLeHna 3a4a4u. HaBbBIKaMH IMPUMCHCHUC HABBIKOB| CUCTEMATHYCCKOM | CUCTEMATUUCCKOC
MIPUMEHECHUH MIPUMEHEHHE
HaBBIKOB HaBBIKOB
JIOMTYCKAOTCS
poOebI

Tecrtsl,

pedepartsi,
9K3aMeH

mercTBUI

YK-1: Crioco0eH ocymecTBJIAT, KPUTHYECCKUH AaHAJM3 POOJIEMHBIX CHTYAMii HA OCHOBE CHCTEMHOI'0 MO/IX0/1a, BbIPA0aThIBATh CTPATErnI0

YK-1.3 PaccMaTpuBaeT BO3MOKHbIe BADHAHTHI pellieHHs 32/1a41, OLleHUBAsl MX JIOCTOMHCTBA U HEJOCTATKH

3HATb:/I0TNYEeCKMe dopmbl Z npoueaypbl,| PparmeHTapHbie Henonusie 3Hanusa |ChopmupoBannsie, ChopmMupoBaHHbIE
cnocobcTaytoLme pednekcum no nosoay 3HaHUS HO COJICpKAIUE | CUCTEMAaTHUECKUE
COBCTBEHHOM U MbICIUTENIbHOMN AEeATENIbHOCTM. OTJICJIbHBIC 3HAHUS
po0OesIbl 3HAHHUS
YMeTb:apryMeHTUPOBaAHHO dopmuposats Hactuunsle ymenus | Henosnble ymenus | Yuenus nosnsle, | ChopMupoBaHHbIE
COBCTBEHHOE CYXKAEHME U OLEHKY MHGOPMALMK. JOIYCKAKOTCsA YMEHHUS
HeOoJIbIINe
OIIHUOKU

Tecrts,

pedepatsi,
IK3aMeH
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BNlafeTb:HaBblKaMM onpegeneHunAa NPaKTN4YEeCKnNX
HOCHEACTBMVI M310XXEeHHOro peweHna 3aga4dun.

YacTryHOE BlIaJIcHUE
HaBBIKaAMH

Hecucremarnueckoe
HpI/IMeHeHI/IC HABBIKOB

B
CUCTEeMATHYECKOM
IMPUMCHCHUU
HaBBbIKOB
JIOITYCKAIOTCS
poOebI

YcnemHoe u
CHCTEMaTHUECKOE
MIpUMEHEHNE
HABBIKOB
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7.3. TunoBble KOHTPOJIbHBIC 3aIaHUsl U UHbBIC MaTE€pHUaJibl, He06X0)II/IMI>Ie AJIsi OHCHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB H OIIbITA 1€ATC/JIBbHOCTH,

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

HpI/IMeprIﬁ MNEPEICHb OCHOYHBLIX CPEACTB, UX KPAaTKasl XapaKTCPUCTUKA U HIKAJIa OICHUBaAHUA

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» WIN «HETY, «SIBISICTCSD) WIH «HE
SIBIISICTCS», «OTHOCUTCS HITH «HE OTHOCHTCS» U T.I. TecToBOE 3aaHue,
coJiep ariee BOmpocC B 3aKpbITOi opMe, BKITIOYACT B CeOS OJTMH UITH
HECKOJIBKO MPABHIILHBIX OTBETOB M MHOT/Ia Ha3bIBACTCS BEIOOPOYHBIM
3amaHreM. 3akpbiTas GopMa BOIPOCOB HCIOJIB3YETCs TAKIKE B TECTaxX-
3aauax ¢ BBIOOPOYHBIMH OTBETaMU. B TECTOBOM 3a7]aHWU B 3TOM CiTydae
c(OpPMYIIMPOBAHBI YCIOBHE 337]a4ll U BCE HEOOXOIMMBIE UCXOIHBIC
JIAHHBIC, @ B OTBETAX MPEICTAaBICHBI HECKOJIBKO BapUAaHTOB Pe3ysibTaTa
pellieHus B YUCIOBOM Wi OykBeHHOM Bujie. OOydaronuiics 10mKeH
PELIUTb 3a/1a4y U TI0Ka3aTh, KAKOW U3 MPEJCTABICHHBIX OTBETOB OH
TOJTYYHIT;

® OTKpBITasi opMa - BOIIPOC B OTKPHITOH popMe mpescTaBiisieT coooi
yTBEpXkKACHHUE, KOTOPOE HEOOXOIUMO OTIOIHUTE. JlanHas opMa MoKeT
OBITH TIPEJICTABJICHA B TECTOBOM 3aJ]aHUH, HAIPUMED, B BHJIE CIIOBECHOTO
TekcTa, GopMynsl (ypaBHEHUS), TpaduKa, B KOTOPBIX MPOIYIIEHBI

HaumeHoBaHue IIpencrasiienune HIxkana
OLIEHOYHOI'0 CpeacTBa KparTkasi xapakTepuCcTHKAa OLIEHOYHOI0 CpeIcTBA OII€HOYHOT 0 OlLleHUBAHUS
cpeacrBa B GoHe
Texkyuuii KOHTPOJIb yCIIEeBAEMOCTH
Tect Cucrema cTaHIapTU3UPOBAHHBIX 3aaHUH, TIO3BOJISIIOIIAS aBTOMAaTU3UPOBATH @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
0003HauEHMSI, TMHUY UK N300pa’keHUs SJIEMEHTOB CXEMBbI U TpaduKa.
OOyuarommiicsi JOJDKEH M0 MaMsATH BCTAaBUTh COOTBETCTBYIOIINE
JJIEMEHTHI B YKa3aHHbIE MECTa («IIPOIIYCKU»);

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

® YCTAHOBJICHHE MOCIIEOBATEIBLHOCTH - MPEAoaraeT He0OX0AUMOCTh
YCTaHOBUTH IIPABUIIbHYIO MOCJIEI0BATEIBHOCTD MPEAIAraéMoro Crmucka
cioB win dpas.

Pedepar

[IponykT camocTosITenpHON pabOThl 00yUarONIerocs, NPeACTaBIOMUNi co00M
KpaTKO€ M3JI0KEHHE COJIeP KaHUs U Pe3y/IbTaTOB MHAUBUAYAJIbHON yueOHO-
HCCIIEIOBATENLCKOM ESITETbHOCTH. ABTOP PaCKpPBIBAET CYTh UCCIIEAYeMON
HpO6J'IeMBI, IMPUBOJUT pa3JIMYHBIC TOYKHU 3PCHUS, a TAKIKC cOOCTBEHHbBIE B3TJIs11bI
Ha e€.

Pedepar momken ObITh CTPYKTYypHUpOBaH (TI0 IJ1aBaM, pasjienam, maparpadam) u
BKJIIOYATh Pa3/eiibl: BBEIEHNUE, OCHOBHYIO YacTb, 3aK/IIOUEHUE, CITUCOK
MCI0JIb30BaHHOM uTepaTypsl. B 3aBucHMMOCTH OT TeMaTuku pedepara K HeMy
MOTYT OBITH 0(hOPMIICHBI IPUIIOKEHUS, COAEPIKAILUE TOKYMEHTHI, HILTIOCTPALUH,
TaOIUIbI, CXeMBI U T.1I.

Tembl pedepaToB

JIByx06anpHas
IKaiza

OK3aMeH

DK3aMeH M0 JUCIHUILIUHE (MOAYIII0) CIIYKUT JUIS OLEHKU PabOThI 00yJaroIerocs
B TEYCHHE CEMEeCTpa (CeMECTPOB) U MPU3BaH BBIIBUTH YPOBEHB, IPOUYHOCTD U
CUCTEeMAaTUYHOCTD MOJIYYEHHBIX UM TEOPETUYECKUX U MPAKTHUUECKUX 3HAHUM,
MPUOOpPETEHNUsI HABBIKOB CAMOCTOSITETIHHON PaOOThI, pa3BUTHUS TBOPUYECKOTO
MBIIILJICHHS, YMEHHE CUHTE3UPOBATh MOJIy4E€HHbIC 3HAHUS U IPUMEHSITh 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.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JISKALUE B OCHOBE TOKCUYECKOTO JIEHCTBUS
HEOPraHMYECKUX BEIIECTB.

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

Kunernka pepMeHTaTUBHBIX peakuil.

DepMeHThI — KaTalIu3aTopbl OMOXUMHUYECKUX PEaKLUi.

DOTOXMMHUYECKUE PEAKLIUU U UX POJIb B )KU3HEEATEILHOCTH OPraHu3Ma U OKpYy Karolei
Cpenpbl.

buonorudeckast poyib KOJUTUTAaTUBHBIX CBOMCTB pacTBOPOB.

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

Uccnenosanue pH 61oioruueckux >KkuaKoCTel B LEIsX AMATHOCTHKY, JIEYEHUS U
POGUIAKTUKHI PA3IMYHBIX 3a00JI€BaHUL.

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

XUMHUYECKUE PEAKINH, JISKAIUE B OCHOBE 00pa30BaHMsI KOCTHOM U 3yOHOU TKaHH.
®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'eTeporeHHble paBHOBECHS U UX POJIb AJIs )KUBOI'O OpraHu3ma.

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

Ancopbuusi, TpuMeHeHne COPOILIMOHHBIX MPOIIECCOB B MEAUIIMHE.
OU3NKO-XUMUYECKUE OCHOBBI T€MOCOPOITUH.

Anresus u Kore3us, OMOJIOTUYECKAsT POJIb.

Ponp aare3uu u kore3uu A XapakTEPUCTHKU CTOMATOJIO-THYECKUX MaTepUAIIOB.
[Ipumenenne xpomaTtorpapuueckux METOI0B aHAIM3a B METUIMHE.
Xpomarorpaduieckre METOAbl aHAN3a, UX IPUMEHEHUE B MEIUKO-CAHUTAPHOMN MPaKTHUKE
JUISL KOHTPOJISL OKPYXKAIOLIEN Cpefbl.

Ponb KOJUIOMAHBIX CUCTEM B )KHBOM OpPIaHU3ME.

CBolicTBa M IPUMEHEHUE B MEIMIIMHE KOJUIOUIHBIX pacTBOopoB ITAB.

3HauEeHUE MPOLECCOB KOATYJISLUN Ul )KUZHEAESITEIBHOCTH OPraHu3Ma.
DU3NOJIOTUYECKOE 3HAUYEHUE KOJJIONTHON 3aIUTHI.

A5p03071 NPOMBIIIIEHHOTO TPOUCXO0XKACHUS — IPUYMHA 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. YcTOWYMBOCTH pacTBOPOB OnomonmMepoB. Hapymenue ycToi4nBOCTH: BBICATMBAHUE,
JIeHaTypalys, KoaluepBarusl.

42. XpoMOTpoTenabl, XUNMUYECKHIA COCTaB, MPEICTABUTEIN, OMOJIIOTHIECKAs POJIb.

43. Anp0yMHHBI U TTIOOYJIMHBI, COJIEPKAIIMECS B TKAHAX OPraHU3Ma.

44. YyacTtue BS3KUX MOJINCAXapUA0B B 3alllUTE OPraHu3Ma OT MaTOT€HHBIX BO3JEHCTBUA.

45. IlpuHIUIIBL ONIpeIeNeHNs KaIOPUHHOCTH TTUIIIH.

46. KoMIieKCHbIE COeTUHEHHUST B OMOJIOTHH U METUIIHHE.

47. KoopauHallMOHHBIE COETMHEHUS U JKUBbIE CUCTEMBI.

JK3aMEeHMOXET MPOBOJIUTHCS B (popMe YCTHOTO ompoca Mo duneram (Bompocam) uiu 0e3
OWJIETOB, C MPEABAPUTEIHHON TMOATOTOBKOW WM 0€3 TOArOTOBKH, TI0 YCMOTPEHHIO IPETIONaBaTelsl.
DK3aMeHaTOp BIIpaBe 3a/laBaTh BOIPOCHI CBEpX OWiIeTa, a TaKkkKe, TOMUMO TEOPETHUECKUX BOTIPOCOB,
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 OUIIETOB TI0 AUCIMILIMHE JOJDKEH coaepxkaTh 25-30 Ouietos.

OK3aMeHaTOp MOXET IPOCTaBUTh 3adeT 0Oe3 ompoca WiIM coOeceOBaHUs TEM CTYAEHTaM,
KOTOpPBbI€ AKTUBHO Y4acCTBOBAJIM B CEMUHAPCKUX 3aHATHIX.

Bonpocs! k 3k3aMeHy 10 AUCUMILIMHE «XUMHSD AJ5 NPOBe/IeHUs POMeKYTOYHOM
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
OCHOBAaHUM: MOJICKYJSIDHBIE W HOHHBIE KHCJIOTBI M OCHOBAaHHSA, COIpPSDKCHHAs
IPOTOJIUTUYECKAs Tapa, aM(OJIUTHI.

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

4. Bopma kxak pacTtBopuTellb U €€ POJIb B OKU3HEAEATENBHOCTH opraHu3Ma. OcoOGeHHoCTH
CTpO€HUs MOJIEKY] BOJbl. IIoHATHE OCTPYKTYpMPOBAHHOM M AECTPYKTYpPUPOBAHHOM BOJE,
cBOOO/IHAsI U CBsI3aHHAasl BOJA.

5. PactBopel. Knaccudukanus pactBopoB. TepmMoamHaMMKa Ipoliecca PacTBOPEHHUS.
3aBUCUMOCTh  PAacTBOPUMOCTH  OT  pa3fNMuHbIX  (akTopoB. CrHocoObl  BBIpaKEHHS
KOHIICHTPALIUA PACTBOPOB.

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

pacTBOPUTEIIS HAJ PaCTBOPOM, TEMIIEpaTypa KPUCTAJUIM3ALUNA U KUIIEHUS PACTBOPOB.

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

8. Temmneparypa KumeHHs U 3aMep3aHust pacTBOpoB. Bropoil 3akon Payns. Kpuockonuueckas u
70yIMOCKONINYECKass KOHCTAHTBl PAaCTBOPHUTEIIS.

9. Teopus snekTpoUTHUECKON nuccormanus. [ToHaTHe 00 3IEKTPONUTaX U HEIIEKTPOJIUTAX.
PaBHOBecuss B pacTBopax cialbix 3iekTponauToB. Cremenp aucconuanuu. KoncTanTa
Jucconpanuu. B3anMOCBS3b KOHCTaHTBI M CTENEHW JUCCOLMALMU. 3aKOH pa3BEACHMUS
OcTtBanbiaa.

~
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OCoOGeHHOCTH PacTBOPOB CHIBHBIX JJIEKTPOJIMTOB. MOHHAs cuia pacTBopa. AKTHUBHOCTh U
KO3 (UIIMEHT aKTUBHOCTU MOHOB.

OcoOeHHOCTH BOJTHO-3JIEKTPOJIMTHOTO OajaHca B OpraHu3Me.

Baxneiine KUCIOTHO-OCHOBHBIE peakuuu. I'maponns cosned. ['maponus mo KaTHOHY,
TUAPOJIU3 10 aHHUOHY, TUJPOJU3 110 aHUOHY M KaTHOHY. CTeneHb U KOHCTaHTa T'MIPOJIM3a.
Peakuuu HelTpanuzanuu.

OO01asi, akTUBHAs U MOTEHIMAJIbHASL KUCJIOTHOCTh pacTBOpoB. [IpoTonntnyeckuii romeocras.
Bydepusie pactBopsl, ux cpoictBa. Pacuer pH Oydepubix cucrem. bydepnbie cucremsr
OpraHu3Ma, UX B3auMoJelcTBUE. ALIMI03 U aJIKaJI03.

OcHOBHbBIE TOHATUS TEPMOJUMHAMHKHU: CHCTEMA, IPOLECC, MapaMeTpbl CUCTEMBI, TEIJIOTa,
pabota, 3Heprus, napaMeTpbl 1 QYHKLUNUN COCTOSIHUS, BHYTPEHHSSI SHEPTUsl CUCTEMBI.
[lepBriii 3akoH TepMmoAuHAMHMKHU. lloHsTHe 00 SHTanNbNMHU. DK30- U 3HJIOTEPMHUYECKHE
peakuuu. CTaHAApTHBIE DSHTAIBIKAM OOpa30BaHUS M CrOPaHUsI BEIIECTBA. DHTAJBIIHS
peakuuu. 3akoH [.M.I'ecca. CnenctBus u3 3akona ['ecca. [lonsTre o kamopuiftHOCTH.
[lonsiTHE O caMONMPOU3BOJIBHBIX Mpoleccax. DHTponusa. BTopoill 3akoH TepMOAMHAMUKH.
Oueprus ['ub6ca.

[IpyHIMI  SHEPreTUYECKOro COMNpsDKeHHs Ounoxumuyeckux peakuuid. OcoOeHHOCTH
TEPMOJUHAMHUKN OMOXMMHYECKHUX MPOLIECCOB B PABHOBECHBIX M CTAIMOHAPHBIX COCTOSHUSX.
[Tpunnun [Ipuroxnaa. [lonsiTue o romeocrase.

OcHOBHbIE TIOHATHS KUHETUKU: TOMO- U T€TEpOTe€HHBIE PEAKIMH, CKOPOCTh XUMHUYECKOU
peakiuu, TMpOCThle WM JJIEMEHTapHble U  CJOXHbIE peakuuu (mapasieibHbIe,
MOCJIeI0BaTeIbHbIE, CONPSHKEHHBIE, LIEMTHBIE), KaTallu3, KaTaau3aTop.

CKOpOCTh XMMHYECKOM PEaKUWH, WCTUHHAS M CPEIHSAS CKOPOCTh XMMHYECKON pPEaKIUU.
@akTOpBI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOW peakiny. MOJIEKyISIpHOCTh 3JIEMEHTAPHOTO
akta peakunu. Kunernueckue ypaBHeHus. [loHsTHE O OPSIAKE pEAKIUMU IO PEArEHTY.
BnusiHue KOHIIEHTpalMU pEareHTOB Ha CKOPOCTh XMMHUYECKoll peakiuu. KoHcTaHTa
CKOPOCTH XMMHYECKOM peaKiuu. 3aKOH JIEUCTBYIOIIUX MaccC.

Brnustaue TemmepaTypsl Ha CKOpOCTh XuMmudeckoil peakiuu. IlpaBuino Bant-I'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. ['oMoreHHsblil, reTeporeHHbIN, MOJOKUTEIbHbIA, OTPUIIATEIbHbBIN, ayTOKaTalu3.
[Ipumeppl.  MexaHu3M  KaTaJuTU4YeCcKOro  AeiictBua.  CBoOMCTBAa  KaTaau3aTOPOB.
Karanutuueckas akTUBHOCTD, CIEHU(PUYHOCTD, KATATUTUYECKHUE SI/IbI, IPOMOTOPHI.
Oco0eHHOCTH KaTaJUTUYECKON aKTUBHOCTU (pepMEHTOB. YpaBHeHHE Muxasnuca-MeHTeH u
€ro aHalus.

Xumuyeckoe paBHoBecue. OOpatumble W HeoOpaTHMble  TPOLECCHL. Y CIIOBUA
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-
BOCCTAHOBUTEIIbHBIX PEAKLIUM, IPUMEPBI.

Penokc-cucreMbl, SKBHBAJIEHT OKHUCIUTENd U BoccTaHOBUTENA. CONpsDKEHHBIE Taphbl
OKHUCJIMTEIb-BOCCTAaHOBUTEND. Penokce- morenumain. Ypasuenue Hepucra—Ilerepca.
@akToppl, BIMSAIOIIME HA NPOTEKAaHHE OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB
(TemmepaTypa, KOHIIEHTpAIlUs, KaTalu3aTop, KUCIOTHOCTh CPebl). THUITBI OKUCIUTEIHHO-
BOCCTaHOBHUTEIbHBIX peakiuii: MEKMOJIEKYJISIPHBIE, BHYTPHUMOJIEKYJISIPHBIE,
JUCTIPONIOPLMOHUPOBAHUS (ITPUMEPBI).

Hanpasnenne penokc-nponeccoB. CranmaptHas O/[C. CrangapTHOE HW3MEHEHHE DHEPIHH
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I'uG6ca.

OcoOeHHOCTH ~ OMOXMMHUYECKUX  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  MPOIECCOB B
OpraHu3Max: CTYIIEHYaTOCTb  IPOTEKAHHUS, AK33PrOHUYHOCTb. Knaccugukarms
ouoxumuueckux OBIIl: BHYTpUMOIEKYISIpHBIE, MEXKMOJICKYISPHBIE (IETHAPOTeHAa3HOTO,
OKCHI'€HAa3HOTO U CBOOOJHOPAJMKAIBHOTO OKHCICHHS — BOCCTaHOBIIEHUs). Vcnonp3oBaHue
OKHCIIUTENEN U BOCCTAHOBUTEIIEH B MEIMKO-CAHUTAPHOM IPAKTHUKE.

Kommuiekcueie coenmuenus. OCHOBHBIE TOHSATHS: KOMIUIEKCOOOpa3oBaTellb, JIMTAH],
KOOpDAMHAIIMOHHOE YHUCIIO, JICHTAHTHOCTBJIWTAHIA, BHYTPEHHSSI W BHEIHAA cdepa
KOOPJMHAIMOHHOTO COEMHEHHUs, XenaThl, Kinaccudukaius KOMIUIEKCHBIX COEIMHEHU.
XUMHUYECKasi CBS3b B KOMILJICKCHBIX COCAMHEHHSIX U 0COOCHHOCTH MX MPOCTPAHCTBEHHOTO
cTpoeHus. JKecTkue u MATKUEe KOMIIEKCOOOpa30BaTeIn U JIUTaH bl

XUMHYECKUE CBOMCTBA KOMIUIEKCHBIX COeMHEHUH. [[uccounanusa B pactBopax. PaBHoBecHs
nucconnanui. KoHCTaHTa HECTOMKOCTH, KOHCTAaHTa YCTOMYMBOCTH KOMIUJIEKCHBIX HOHOB.
OO6pazoBaHue U pa3pylieHne KOMIUIEKCHBIX coenHeHnit. Meanko-0ouonorudeckas pois KC.
I'ereporennsie npoiiecchl U paBHOBecus B pacTBopax. KoHcranTa pactBopuMOcCTH. Y CIOBHS
CMEIIIEHUS T€TEPOreHHOr0 paBHOBECHS. Y ClI0BHE 00Opa30BaHMs U PACTBOPEHMSI OCa/IKa.
Hpob6noe ocaxaenne. Konkypenuus 3a o0muil kaTuoH 1 o6t aHuoH. ConeBoi AP QexT.
SIBnenue BbIcanuBaHUs. ['eTeporeHHble paBHOBECHs B KHUBBIX opraHusmax. OcoOeHHOCTH
o0Opa3oBaHus KOCTHOM TkaHH. OCOOEHHOCTH Ipoliecca KaMHeoOpa3oBaHUsl.

[Ipenmer opraHnuueckoil Xumuu, ee CBA3b C Ouosjoruedl u MeaunuHOH. OCHOBHBIE
MOJIOKEHUsSI TeopuH XuMuyeckoro crpoeHusi A.M.byrnepoa. CnocoObl mocTpoeHus
Ha3BaHUM (HOMEHKJATypa) OpPraHMYeCKHX COEIWHEHUN: TpPUBUAIbHbBIC, DaIMOHAIbHbIE,
CUCTeMaTUYEeCKUE Ha3BaHUA.

l'omonorust u romosorudeckue psanbl. [loHsTne 00 wm3omepun. Bunel wn3oMepun.
CrpykrypHas wu3zoMmepust (M30Mepusi YIJIEpPOJHOTO CKeleTa M H30MEpHsl, BBbI3BaHHAS
nojoxxenueMm 3amecturensi). Kondopmanum (mpoekumu Hpiomena), koHUTyparuu.
[TonsiTHe 06 sHAaHTHOMEpaxX U AUACTEPEOU30MEPAX.

VYrnepon, 5SIeKTpOHHas KOHQUTrypalus; THOpHAM3alMs yriepoja B OpPraHUYecKHX
COeMHEHUSAX. TUIbl XUMUYECKHX CBSI3€Hl B OPraHMYEeCKHX COCAWHEHUSX. DJIEKTPOHHbBIE
3¢ exTh (MHIYKTUBHBIN U ME30MEPHBIN A(HEKTHI).

[IpencraBieHre 0 MeXaHU3ME OPraHUYECKUX peakuui. DIeKTpouiIbHbIe, HYKIeO(pUIbHbIE
U paJMKaJbHbIe peareHThbl. ['eTepOoIMTUYECKUII U TOMOJMTUYECKUI pa3pbiB CBA3CH. THIIBI
MIPOMEXYTOYHBIX YaCTHUIL: KAPOOKATHOHBI, KAPOAHUOHBI, PaJUKANIbI; UX CTPOCHUE.

Kucnorst u ocnoBanusi (bpencren, Jlptouc). ComnpspkeHHBIE KHCIOTHI 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. @opmyna Kekyne. Konuenmus
apomatuyHocTH. [IpaBuno Xiokkens. KonneHcupoBaHHBIE apOMAaTUYECKUE YIIIEBOAOPOIbI
(Hadranuu, peHaHTpEH, aHTpalIeH, a3yJeH). XUMUYECKUE CBOMCTBA OeH30.I1a.

[IpenenpHBle OJHOATOMHBIE CIOHUPTHI (AJTKAHOMBI). Accolualus, BOJOPOIHAS CBA3b,
KHCIIOTHOCTh W  OCHOBHOCTh cnupToB. Dusmyeckue cBoOWCTBA U  XMUMHUYECKHUE
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%:

46



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,
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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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5)

1)
2)
3)

4)

1)
2)
3)

4)

10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

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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1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

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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10.

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)
4)

5)

1)
2)
3)

4)

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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1)
2)

3)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

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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10.
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3)
4)

5)

1)
2)
3)
4)

5)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)

3)

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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5)
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3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)
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2)
3)
4)

5)

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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10.
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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. MeTtoanyecKkue MaTepHaJbl, ONpelesiiolie NPoueaypbl OlEeHUBAHUS 3HAHMIA,
yMeHHii, HABBIKOB H ONbITA JeATEJbHOCTH. XapPaKTePU3YWIIUX dTanbl (POPMUPOBAHUS
KOMIIeTeHIM i

TpeGoBanus kK KOHTPOJIbHOM padoTe

KoHTponbsHas pabota — CpeICcTBO MPOBEPKU YMEHUU MPUMEHSTH TOJTYYCHHBIC 3HAHUS
IUTSL PELIeHHUs 3324 OIPEIeIEHHOTO THIIA TI0 TEME WM pa3Jiely.

KonTtponpHas paboTa mpenacTaBisieT cOOOW OJWH M3 BHAOB CaMOCTOSITEIILHOW pabOThI
oOyyaromuxcs. [To cyTu — 3T0 M3NOKEHWE OTBETOB Ha ONPEICIICHHBIE TEOPETUIECKHUE BOIIPOCHI
Mo y4eOHOW NUCITUIUIMHE, a TaKKe PENICHHE MPaKTHISCKUX 3a1ad. KOHTpOJIbHBIC MPOBOSATCS
JUIS TOrO, 4TOOBI Pa3BUTh Yy OOYdYaIOIIMXCS CHOCOOHOCTM K aHaliu3y HaydHOH M y4deOHOI
JUTEPATyphl, yMEHUE 0000IIaTh, CHCTEMAaTU3UPOBATh M OICHUBATh NMPAKTHUCCKAN W HAYIHBIN
MaTepHall, YKPEIUIATh HAaBBIKW OBJIAJICHHSI IIOHATHSMH OINPEICIICHHON HAYKH U T.]I.

[Ipu omeHKe KOHTPOJEHOW pabOTHI TpernojaBaTeNlb PYKOBOJCTBYETCS CJIEIYIOIIUMHU
KPUTEPHUSIMH:

- paboTa OblIa BBHITIOJIHEHA AaBTOPOM CaMOCTOSTEIHHO;

- oOywaromuiics moAoOpayl JOCTaTOYHBIM CIUCOK JIMTEPATypPhbl, KOTOPBIM HEOOXOIUM

JUTSL OCMBICTICHHS] TEMbI KOHTPOJILHOW paboThI;
- aBTOpP CyMeJl COCTAaBHUTH JIOTUYECKHM OOOCHOBAHHBIA IJIaH, KOTOPBII COOTBETCTBYET
MOCTABJICHHBIM 3a/1a4aM 1 c(HOPMYIUPOBAHHOM 1I€IIH;

- oOyuaroluiics mpoaHaJIM3UPOBaJl MaTEPUAT;

- oOyuaromuiics cymen 000CHOBATh CBOIO TOUKY 3PEHHS;

- KOHTpOJbHast paboTa opopmiieHa B COOTBETCTBHE C TPEOOBaAHUIMMU;

- aBTOp 3allUTUI KOHTPOJIbHYIO pabOTy M YCIEIIHO OTBETUJ Ha BCE BOIPOCHI

MIperno1aBaTes.

KontponpHast pabora, BbINOJTHEHHAs HEOpekHO, ©0€3  COONIOACHHS  MPaBHII,
MpeIbsABISEMBIX K €€ 0OPMIICHHUIO, BO3BpalaeTcs 0e3 MpOBEPKHU € yKazaHUWEeM NMpu4HH. B aToM
cllydae KOHTPOJIbHas paboTa BBINOIHIETCS OBTOPHO.

BapuaHT KOHTpOJIbHOW pabOThI BBIAACTCS B COOTBETCTBHH C IMOPSJIKOBBIM HOMEPOM B
CIIICKE CTY/ICHTOB.

Kputepun oueHKH 3HAHUNA TPH HANTUCAHUU KOHTPOJIbHOU PadoThI

OTMeTKa «OTIMYHO» BBICTABJsIETCS OOydaromeMycs, IOKa3aBlUIEMYy BCECTOPOHHHUE,
CUCTeMAaTU3UpPOBaHHbIC, ITyOOKHE 3HAHUS BOMPOCOB KOHTPOJILHON pabOThl M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE IMPU PEIICHWH KOHKPETHBIX 3a7ad, CBOOOJHOE U IpaBUIIbHOE
000CHOBaHME IPUHSTHIX PEIICHUH.

OTMeTKa «XOpOII0» BHICTABISIETCS 00ydaroleMycsl, €CTM OH TBEPAO 3HAeT MarepHall,
IPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJydYeHHbIC 3HAHUS Ha TTPAKTHKE, HO
JIOTYCKAeT B OTBETE UJIM B PEIICHUU 331a4 HEKOTOPBhIE HETOYHOCTH, KOTOPbIE MOXKET YCTPAHUTh
C TIOMOIIBIO JIOTIOJTHUTENBHBIX BOIPOCOB MPerogaBaTers.

OTMeTKa  «yJIOBJIETBOPHUTENBHO»  BBICTaBIsIeTCs  OOydJaromiemycsi, IOKa3aBIIEeMY
(dbparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HAHUM, HEAOCTATOYHO MPaBUIIbLHBIE (POPMYITHPOBKH
0a30BBIX MMOHATHI, HAPYIICHUS JOTHUECKOHN MOCIeOBATEILHOCTH B U3JI0KEHUU MPOTPAMMHOTO
MaTepuana, HO IpU 3TOM OH BIIaJie€T OCHOBHBIMH MOHSATHUSMHU BBIHOCHMBIX Ha KOHTPOJHHYIO
paboTy TeMm, HEOOXOAMMBIMU JJIsl JajbHEHIIero oOyueHUuss U MOXKET MPUMEHSTh MOJyYCHHBIE
3HAHUS 10 00pa3Ily B CTAHIAPTHON CUTYAIIHH.
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OTMeTKa «HEYHAOBIETBOPHUTEIBHO» BBICTABIISCTCS OOYYarOIEMYCsl, KOTOPBI HE 3HAeT
00JIbIIIEH YaCTH OCHOBHOTO COJIEP)KaHUsI BBIHOCHMMBIX Ha KOHTPOJIbHYIO paboTy BOIPOCOB TEM
JIMCUUIUIAHBL, JIOMyCKaeT rpyObple OMMOKM B (OPMYTUPOBKAX OCHOBHBIX NMOHATUN U HE yMEET
HCIIOJIb30BATh MIOJYYCHHBIC 3HAHUS.
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TpeOoBanus k Hanucanuio pedepara

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

KpurtepunoueHuBaHUSAI0KIA/1A:

OneHKa«OTIIMYHO»BBINOJIHEHBIBCETPEOOBaH U KHAIIMCAHUIOM3ALMTEI0KIIa1a:0003HaueHa
po06seMano60CHOBaHACEAKTyaTbHOCTD,CICTAHKPATKUHAHATTM3PA3INYHBIX TOYEK 3pEHHs Ha
paccMaTpuBaeMyro IpoOJIeMy U JJOTHYHO U3JI0KEeHa COOCTBEHHAS TTO3UIIHS,

cOpMyIMPOBaHBI BBIBO/IbI,
TEMapaCKPHhITANIOJHOCTHIO,BBIICPKAHOOBEM, COOITIOICHBITPEOOBAHUSKBHEITHEMYO (POPMIICHHIO, 1A
HBITTPABUIILHBICOTBETHIHAIOTTOTHUTEIEHBIEBOTIPOCHI.

O11eHKa«XOPOTIIO» —
OCHOBHBIETPEOOBaHUAKIOKII Ty €T 03al U TEBBIIIOIHEHBI, HOITPUAITOMIONYIIEHbIHET0UEThI. BuacT
HOCTH,UMEIOTCSIHETOYHOCTUBHU3JI0KEHUUMAaTEPHaia,0 TCYTCTBYETIIOT MUECKasAOCIIEJ0BATENbHOCT
bBCYKJICHUSIX, HEBbIIEp)KaHOOBEMpePepaTa, UMEIOTCAYTyIIEHUSIBOPOPMIIEHUN, HE  JIOIYCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA JIOTIOJHUTEIbHBIN BOIPOC.

OneHka «yIOBJIETBOPUTENILHO» — HUMEIOTCSCYIIECTBEHHBIEOTCTYIIJIEHUS! OTTPEOOBAHUNK
NOKJIaay. B4acTHOCTH, TEMaOCBEIICHATUIIIBYACTUYHO, JONYIIeHbI(PaKTUYECKUEOTOKUB
COJIepKaHUHI0KIIaIalIMIIPUOTBETEHA IO IOJIHUTENILHBIEBOIIPOCHI,BOBPEMI3AIIUTHI
OTCYTCTBYETBBIBO/I.

OneHka «HEYTOBJIETBOPUTENBLHO» — TeMa JOKJaJa He pacKpbiTa, OOHapy>KMBaeTcs
CYIIECTBEHHOE HEITOHUMAaHHE TPOOJIEMBI.

TpeOoBaHus K BBINOJTHEHHIO TECTOBOI0 3aJaHUA

TectupoBaHue sIBIsSETCS OAHUM U3 OCHOBHBIX CPEJCTB (POPMATIBHOTO KOHTPOJISI KauecTBa
o0y4yeHus. ITO METOJ, OCHOBAHHBIN Ha CTaHJIAPTHU3UPOBAHHBIX 33/JaHUSIX, KOTOPbIE MO3BOJISIOT
U3MEPUTH MCUXO0(U3UOTIOTMUECKUE U JIMUHOCTHBIE XapaKTEPUCTUKH, a TAKKe 3HAHUS, YMEHUS U
HaBBIKHM UCIBITYEMOTO.

OCHOBHBIE IPUHIMIIBI TECTUPOBAHUS, CIETYIOIINE:

— CBSI3b C LEISIMM OOYy4eHUs — LEIM TECTUPOBAHMS JOJDKHBI OTBEYaTh KPUTEPUAM
COLIMAJIBHOM MOJIE3HOCTH U 3HAYUMOCTH, HAyYHOH KOPPEKTHOCTH U OOLECTBEHHOM MOTIEPIKKH;

— OOBEKTUBHOCTb — HCIOJIb30BAaHUE B IEJArOrMYECKUX H3MEPEHUSAX 3TOro MpUHIIMIIA
IIPU3BAHO HE JOIYCTUTh CyObEKTUBHU3MA U MPEAB3ATOCTH B IIPOLECCE ITUX U3MEPEHNUH;

— CIIPaBeUIMBOCTb M TJIACHOCTh — OJMHAKOBO JI0OpOXKeIaTeIbHOE OTHOIIEHHE KO BCEM
oOyJaromumcsi, OTKPBITOCTH BCEX JTalloOB  Ipolecca H3MEPEHUH, CBOEBPEMEHHOCTh
O3HAKOMJIEHUS 00YJaIOLINXCsl ¢ pe3ybTaTaMHU U3MEPEHUH;

— CHUCTEMAaTU4YHOCTb — CHUCTEMATUYHOCTb TECTHPOBAHUNH M CaMOIIPOBEPOK KaKIOro
y4eOHOTO MOJyYJd, pa3zena U KaKJOW TeMbl; BOXKHBIM ACIEKTOM JAHHOTO NMPUHLUMA SBIISETCS
TpeOOBaHHUE PENpPE3EHTATUBHOIO NPEACTABICHUS COAEP)KaHUS ydyeOHOTO Kypca B COJEp’KaHUU
TeCTa;

— I'YMaHHOCTb M 3TMYHOCTb — TECTOBBIE 3aJlaHMs M IpPOLEelypa TECTUPOBAHUS JOJKHBI
UCKJIIOYaTh HAHECEHHME KaKoro-Jnbo Bpeda oOydarolIMMcs, HE JOMycKaTh YIIEMJIEHUS UX IO
HaIlMOHAJILHOMY, 3THUYECKOMY, MaTepUaIbHOMY, PACOBOMY, TEPPUTOPHATIEHOMY, KYIbTYPHOMY
U IPYT'UM MIPU3HAKAM;

BaxHelWmuM sBiseTCsl NMPUHLMI, B COOTBETCTBHM C KOTOPBIM TECThl JOJDKHBI 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
aJIbTEpHATUBHBIX OTBETOB Ha IOCTaBJIEHHBIH Bompoc. Hampumep, oOywaromiemycst 3amaercs
BOINPOC, TPEOYIOIHUN aIbTEPHATUBHOTO OTBETA «J1a» WIIN KHET», «SABISETCS» UIIH «HE SBIISETCS,
«OTHOCHUTCS» WJIM «HE OTHOCHTCSA» U T.I. TecToBoe 3ajaHue, coleprKallee BOIPOC B 3aKPHITOH
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¢dbopme, BKIIOUAET B ce0sl OJWH WM HECKOJIHKO MPABHIBHBIX OTBETOB M HWHOTJA HAa3bIBACTCS
BBIOOPOYHBIM 3a/1aHueM. 3aKkpbITas (hopMa BOIPOCOB UCHOIB3YETCS TAK)KE B TECTaxX-3a/adyax ¢
BBIOOPOYHBIMU OTBETaMH. B TECTOBOM 3aJlaHUU B 3TOM Ciiy4ae C(HOPMYITHPOBAHBI YCIOBUE
3a/layd U BCE HEOOXOJMMbIE HMCXOJHBbIE JaHHBbIC, @ B OTBETAX IMPEJCTaBICHBI HECKOJIHKO
BApUAHTOB pE3yJIbTaTa PEIICHUS B YMCIOBOM WM OyKBeHHOM Bujae. OOy4aromuics TOJDKEH
peluTh 33/1a4y U MO0Ka3aTh, KAKOW U3 MPEJICTABICHHBIX OTBETOB OH MOJTYYHII.

— OTKphITasi opmMa — BOMPOC B OTKPHITON (popmMe mpeacTaBiseT coO0il yTBEp:KIeHHE,
KOTOpO€ HEoO0XOAMMO JoMNoiaHMUTH. [laHHas (opma MoXkeT ObITh Ipe/iCcTaBiI€Ha B TECTOBOM
3aJlaHu¥, HAIIpUMeEp, B BUJE CIIOBECHOTO TEKCTa, GOopMyibl (ypaBHEHHUS), rpaduka, B KOTOPBIX
MIPOITYIIEHBI CYIIIECTBEHHBIC COCTABIISIONINE - YaCTH CJIOBA UM OYKBBI, YCIIOBHBIE 0003HAYCHUS,
JUHUU WIA W300paXeHHs 3JIEMEHTOB cxeMbl U Tpaduka. OOydaronuiicss JODKEH M0 TaMSTH
BCTaBUTh COOTBETCTBYIOIINE JIEMEHTHI B yKa3aHHbBIE MeCTa («IIPOTTYCKHY).

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

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

KpuTtepuu onenku 3HaHUI NPH NPOBeIeHNH TECTUPOBAHUS

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 MPHU 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 PE3yJbTAaTOB OCBOEHHUS MaTepuana MPOWJEHHBIX 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 BelomocTu. [IpoxoknaeHue mnpoueaypbl
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 KOHTPOoJs (OLIEHKAa HE HIIKE,
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 MEHEE, 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 3aJaHuH.

Pe3ynbrarhl TEKylIero KOHTPOJIA MCHOJIB3YIOTCS TPU MPOBEICHUU MPOMENKYTOUHOMN
aTTecTalluu.

KpuTtepun oneHk# 3HaHUI HA IK3aMeHe

[IpomexyTouHast aTTecTanuus MO AUCHUILUIMHE «XUMUS» MPOBOJAUTCS B COOTBETCTBUH C
y4eOHBIM IJIAHOM B 1-M ceMecTpe B BHJE dK3aMeHa B COOTBETCTBHU 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).

DK3aMEHAIMOHHOE 3aJ]aHie TPENCTaBIsACT COOOW TECT B DJICKTPOHHOM BHUJE WM 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 3amaHusi JUIsI SK3aMeHa YTBEPXKIAIOTCS Ha 3acemaHud  kKadempsl 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
3HAaHWA. DK3aMEHATOP MOXKET BBICTABHUTH OIEHKY 0€3 TECTHPOBAHUS TEM CTYJCHTaM, KOTOPBIC
JIOCPOYHO BBITIOJIHUIIH BCE JTa00PATOPHBIE paOOTHI M CAMOCTOSITEIILHBIC 3a/IAHUS K HUM.

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

OTMeTKa «OTJIMYHOY» BBICTABIIICTCS MPH YCIOBUU MPABHIBLHOTO OTBETA HE MCHEE UYeM
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.N. Xumus: ocHOBbl XMMMKM KKBOro: y4ebHUK ana By3os / B.U. Cnecapes. - CN6.:
Xumunzgat, 2009. - 784 c.

. lntBnHoBa, T.H. O6bWan xMmusa: 3aga4m ¢ MeAUKO-61M0/IOrMYECKO HanpaBAEeHHOCTbIO: yyebHoe
nocobue ana cryaeHtos By3os/ T.H. /iuteuHosa. - Poctos H/[1: PeHukc, 2014. - 319 c.

8.2. lomoiHUTeIbHAS JUTEPATypa

. *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 [INeKTPOHHbIA 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. O6uwas 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. O6uwan xumua [IneKTpoHHbIN pecypc]: yuebHuk / B.A. Monkos, C.A. My3akos. - M.:
POTAP-Meagna, 2010. - 976 <c¢. - 3IBC «KoHcynbTaHT cTyaeHTa» - Pexum
poctyna:http://www.studentlibrary.ru/book/ISBN9785970415702.html

8.3. UnpopManmoHHO-TETeKOMMYHHUKALIMOHHBIE pecypchl ceTn « AHTEepHeT»

¢ O6pazoatenbubiil optan ®I'BOY BO «MI'TVY» [DnekrponHsiii pecypce]: Pexxum moctyna:

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: Pesxxum nocryma: http://window.edu.ru/
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9. MeToauueckue YKa3aHus 1Jisd oﬁyqammnxcﬂ M0 OCBOCHMIO JUCIUITJINHBI (MOL[yJIﬂ)

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 g CPC. AynutopHsle yackl Moapa3aestoTcss Ha jaekuuu (17 gaca), mabopaTopHbie
paboTsr (34 vaca).

Nzyuenne xypca TpeOyeT MOCEIIeHUs JeKIH, akTUBHOW pabOThl Ha MPAKTHYECKUX 3aHSITHUSAX,
BBINIOJIHEHUS BCEX YUEOHBIX 3aJlaHUI MpernoiaBaTelis, 03HAaKOMJIEHUS! C OCHOBHOW U JIONIOJIHUTENbHON
muteparypoi, CPC. Bo Bpems nekuuu CTyIEHT JOJDKEH BECTH KpaTKuil KoHcmekT. Pabora c
KOHCIIEKTOM JIeKIu# npeamnosaraet B pamkax CPC npocMoTp KOHCHEKTa (KeJIaTelbHO B TOT )K€ JIEHb
nocie 3aHATui). Heo6XonuMo OTMETHTh MaTepHualibl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPyAHEHUS
g noHuManus. [Ipu 3ToM oOyudaromuiics JOMKEH crapaTrbcs HallTHM OTBET HA 3aTPYAHUTENbHBIN
BOIIPOC, MHCIOJIBb3YsS PEKOMEHJIOBaHHYIO JuTepaTypy. Ecim emy camocTosTenbHO HE YyIaloch
pazo0paThCsi ¢ MaTepuaIoM, HeOOXOAUMO CHOPMYITHPOBATH BOTIPOCHI U OOPATUTHCS K MPEIO aBaATENIO
Ha KOHCYJNbTaluu Wiau Omkaimen nekuuu. OOyuaroniemycs HEOOXOIUMO PEryJIsIpHO OTBOJUTH
BpeMsi NIl TIOBTOPEHUsI MPOMIEHHOro Marepuana, MpoBEpsis CBOM 3HAHMS, YMEHHUS U HABBIKU IO
KOHTpPOJIbHBIM BompocaM (B npenenax sBpemenu CPC).

[IpakTyeckue 3aHATHS COCTaBISAIOT BAXHYIO YacTh MNPO(GECCHOHAIbHOW MOArOTOBKHU
cTyaeHToB. OCHOBHAs 1eJIb MPOBEICHUS MPAKTUUYECKUX (CEMUHAPCKUX) 3aHIATHH — (GOpMUpPOBaHUE Y
CTYIACHTOB aHAJIIUTUYECKOTO, TBOPUYECKOTO MBIIUICHUS ITyTeM MPUOOPETEHHS MPAKTHYECKUX HaBBIKOB.
Conepxanne mpaktudeckux 3aHsaTui ¢ukcupyercs B PIIJ] B paszmene 5.4. HacTosmiei mporpamMMsl.
Baxxnoit cocrasisitomiel 110001 GopMbl MPAKTUYECKUX 3aHATHH SBJSIOTCS YNpaKHEHUs (3aaHus).
OcHoBa ympaXxHEHUsI — NIPUMEP, KOTOPBIA pa3OupaeTcsi ¢ MO3UIIMU TEOPUH, pa3BUTOM B JieKuu. Kak
IIPaBUJIO, OCHOBHOE BHHMMAaHHUE yJenseTcss (GOPMUPOBAHHIO KOHKPETHBIX YMEHHH, HaBBIKOB, 4YTO M
onpenieNnseT COJAepKaHUE [AEATEIbHOCTH CTYACHTOB — pelleHHe 3ajad, rpaduueckue padoThl,
YTOUHEHHUE KaTETOPUN W NMOHATHM HAyKH, SBISIIOIIMXCS NMPEANOCBUIKON NMPAaBUIBHOTO MBIIIJICHUS H
peun. IlpakTuueckue (CeMUHApCKUE) 3aHATUS BBINOJHAIOT CIEAYIOIIKME 3aJauyd: CTUMYIUPYIOT
pPETryJIIpHOE HU3y4EHHE DPEKOMEHJOBAaHHOM JIMTEPAaTypbl, a TaKK€ BHUMATCIBHOE OTHOIIECHUE K
JEKIIMOHHOMY KYypCy; 3aKpeIlUISIOT 3HaHUs, IOJIydeHHbIE B IPOLIECCE JIEKIMOHHOTO OOydYeHMs U
CaMOCTOSTEJIbHOW paboOThl HaJ JIMTEPaTypoH; paclIupsAoT 00beM MpO(EeCCHOHAIBHO 3HAUYUMBIX
3HAHWM, YMEHMH, HABBIKOB; II03BOJIAIOT INPOBEPUTH IPABUIBHOCTH paHEE IIOJYYCHHBIX 3HAHUM;
IIPUBUBAIOT HABBIKM CaMOCTOSITEIIBHOTO  MBIIJICHUS, YCTHOTO BBICTYIUIEHUS; CIIOCOOCTBYIOT
CBOOOJTHOMY OIEPUPOBAHUIO TEPMUHOJIOIMEH; MPENIOCTABISAIOT IPENoJaBaTeal0 BO3MOXHOCTb
CHCTEMaTHYECKH KOHTPOJUPOBATh YPOBEHb CaMOCTOATENBHOM paboThl cTyIeHTOB. [Ipu moaroroBke k
IPAKTUYECKUM 3aHATUSAM HEOOXOJUMO IMPOCMOTPETh KOHCIEKTHI JIEKIHUNH U METOMYECKUE yKa3aHus,
PEKOMEHOBAHHYIO JINTEPATYPY IO JAHHOM TEME; BBIIOJHUTH JAOMAIIHEE 3a/laHue; MOATOTOBUTHCS K
OTBETY Ha KOHTPOJbHBIE BOIPOCHL. B caMoM Hadane MPakTUYECKOrO 3aHATHS IpEnojaBaTesleM
IIPOBOJMTCS OINPOC CTYAEHTOB II0 M3y4acMOM TEME C BBICTaBJICHHEM OLEHOK. /[lanee mon
PYKOBOJICTBOM IIpENOAABaTelsl pEeIIaloTcs 3aJadu 10 JaHHOW Teme. B mpouecce pemieHus 3anadu B
UHTEpaKTUBHON (opMe MpoBOAUTCS OOCYXIEHHE BO3MOXKHBIX IyTeH peleHHs], J0CTOBEPHOCTH
MOJIy4EHHBIX pPE3Yy/IbTAaTOB, OLEHKH NPAaBUJIBHOCTH pelIeHUs. AKTUBHOCTb B OOCYXKACHUU U
aJIeKBaTHOCTh CY)KJICHHH OIIEHHBAETCSI COOTBETCTBYIOIIUM OAJJIOM.

VYraybneHue U KOHKpETH3alus 3HaHUN MPOU3BOJUTCA MPH MPOBEACHUU JaOOpPAaTOPHBIX padoT.
OCHOBHBIM METOJIOM IPOBEACHUS 3TUX 3aHATHH SBISIETCS CaMOCTOsITeNIbHas padoTa CTYIEHTOB C
UCIOJb30BaHUEM Ja0OPATOPHOTO 00OPYIOBAHUS, HATJSAHBIX MOCOOHMM, HEOOXOIUMON TEXHUYECKOMH
JOKYMEHTallMuu U JuTepaTypsl. Kaxnoe 3aHATME OCHAIAeTCs IUAAKTHUYECKUMHU MaTepUallaMu:
rtakatamu, cxemamu. ConepxaHue J1abopaTtopHbIX 3aHsATHH ¢ukcupyercs B PIIJ] B pazmene 5.5.
HACTOSILEN TIPOrpaMMBbl

[Ipy moAroToBKe K 3K3aMEHY B JOMOJHEHHE K HM3YYEHHUIO0 KOHCIEKTOB JIEKIMH, HEOOXOIMMO
M0JIb30BaThCA YUeOHOU JUTepaTypoi, peKOMEHI0BaHHOM K HacTosmel nporpamme. [1pu moaroroske
K 9K3aMeHy HEOOXOIMMO H3y4YHThb TEOPHIO: OINpeJesIeHUs] BCeX MOHATHHA M 3aKOHOB 1O COCTOSIHUS
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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 KAQUCCTBCHHO UHTCPIPCTUPOBATH UTOI' PCILICHMA.

CamocrosrenbHas padota cryaeHToB (CPC) mo muciumivHe urpaet BaXXHYIO POJIb B X0J1€ BCErO
y4eOHoro mpoiecca. Marepualibl 1 MeToandeckue pekoMmenaanuu uist ooecrieuenuss CPC rorossres
MIPEI0/1aBaTeNIeM U BBIIAIOTCS CTYJCHTY MIperoaaBaTesieM U OMOIHOTEKOM.

9.1 YueOHO-MeTOANYECKHE mMaTepuaJjbl 1Mo CaMOCTOATEIbHOIM paﬁoTe CTYACHTOB.

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. YK-1 Pa6oTa B GUGIHOTEKE.
OIIK-7 VY4eOHo-
PaGora ¢ anekTpoHHBIMUI
METOIMYECKUE
OMOIMOTEKAMH U
nmocoous, [TIK
JIPYTHUMH PECypCaMu
XuMudeckasi KHHETHKA. YK-1 = Pabota B Gubnuorexke.
& VYuebHo-
XHWMHUYECKUE PABHOBECHSI. OIIK-7 3 Pabora ¢ 3nekTpoHHBIMUI
2 METOTHYECKUE
S OMOIMOTEKAMH U
nocoous, I1K
S JApPYTUMH peCcypcaMu
XUMHYECKOE paBHOBECHE YK-1 ) Pabora B 6ubamnoTeke.
5 VY4eGHo-
OIIK-7 = Pabora ¢ 3nekTpoHHBIMUI
S| METOIHYECKUE
o OMOIMOTEKAMH U
S nocoous, 1K
= JPYTUMH pECYypCaMu
VY4yeHue o pacTBopax. YK-1 = PaboTa B GubmmoTexke.
= VYuebHo-
Tumbl XuMHUUECKUX OIIK-7 5 PaGoTa c anmekTpoHHBIMHI
. = METOAUYECKUE
peaKIuii. = OnoOIMOTEKAMHU U
) nocoous, I1K
e JIPYTUMH PECYpPCaMH
o <
KonnurarusHsle cBoiicTBa YK-1 o Pabora B 6ubanoTeke.
= VYu4eGHo-
pacTBOpPOB OIIK-7 = PaboTa c 35eKTpoHHBIMHU
= METOAUYECKUE
s OHOIIMOTEKAMH U
= nocoous, ITK
= JIPYTUMH pECypCaMu
IIpoTonurnyeckue YK-1 = Pabota B GubianoTexe.
S VY4ebHo-
paBHOBECHS. OIIK-7 o PaboTa c 35eKTpoHHBIMHU
= OnOIMOTEKAMU U METO/HHECCKIT
=
3) rocoowus, ITK
2 JIPYTUMH PECYpCaMU
[IpoTonuTnyeckue YK-1 = PaboTa B GubmmoTeke.
2 YueGHo-
paBHOBECHS. OIIK-7 < Pabora ¢ anekTpoHHBIMU
g METOAUYECKUE
OMOIMOTEKAMH U
2 MU DECYDCAMIL noco6us, [TK
= Apyr pecyp
['eTeporeHHbic paBHOBECHS YK-1 o PaboTa B GubmnoTeke.
= YuebHo-
U MIPOLIECCHI OIIK-7 S PaboTa ¢ 351eKTpOHHBIMU
E METOIUYECKUE
o OoubaroTeKaMu 1
M noco6wus, [TK
JIPYTUMH PECYpCaMU
Penokc-nponeccel u YK-1 Pabora B Gubmmoreke.
VYuebHo-
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. 000pyn0BaHU
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. Ilepeyens WH(OPMAIMOHHBIX TEXHOJIOTHil, HCHOJB3yeMbIX MPH OCYIIECTBICHUN
00pa30BaTeILHOIO MpoLecca Mo JUCHUIINHE (MOAYJII0), BKJIWYas NepedyeHb MPOrpaMMHOIO
obecrieyeHuss M HHGOPMANMOHHBIX CIIPABOYHBIX CHCTeM (TMPH HEOOXOAMMOCTH)

WudpopmalinoHHble TEXHOJNOTHH, HWCHONb3YeMble IIPH OCYIIECTBICHUH 00pa30BaTEIbHOTO
Ipoliecca 1o JUCLUILIMHE II03BOJISIOT!

- OpPraHM30BaTh IpoIecC O00pa3oBaHMS IyTeM BH3yaIM3allMM H3ydaeMoi HH(popManuu
MOCPEACTBOM MCIIOJIL30BaHMsI TTPe3eHTalni, y4eOHBIX (PUITEMOB;

- KOHTPOJIUPOBAaTh PE3yJbTaThl OOYYEHUS HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUS;

- aBTOMAaTH3MPOBAaTh pPACUeThl AHATUTHUYECKHX IIOKa3aTened, MperyCMOTPEHHBIE POrpaMMOoit
Hay4YHO-UCCIIEI0BATENbCKON PadOThI;

- aBTOMATH3UPOBATh MOUCK HH(GOPMAIMH TIOCPEACTBOM HCIOIH30BAHUS

CIPaBOYHBIX CHCTEM.

10.1. IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00ecedeHu sl

HaumenoBanue nporpaMMHoOro oﬁecneqeﬂnﬂ, PexkBU3UTDI MOATBEPIKAAIOIIECT0 JOKYMEHTA (NQ

MPOU3BOAUTEIb JINIEH3WH, 1aTa NPUoOpeTeH sl, CPOK AeiicTBHS)

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

KasperskyAnti-virus 6/0 Ne  munensun  26FE-000451-5729CF81  Cpok
ymuensuu 07.02.2020

AdobeReader 9 Becratuao, 01.02.2019,

K-Lite Codec Pack, Codec Guide Becmmatro, 01.02.2019, 6eccpounsrit

OCWindows7 [IpodeccnonanpHast, | Ne 00371-838-5849405-85257, 23.01.2012,

MicrosoftCorp. OeccpouHbIi

7-zip.org GNU LGPL

Oducwuerii maker WPSOffice CBob6oano pacrpocrpansiemoe 10

10.2. MNepeyeHb HeO6X0a4MMbIX MHPOPMALLMOHHDBIX CNPABOYHbIX CUCTEM

Kaxnpiii  oOywatomuiics B TeueHHE BCero Imepuojga oOydeHus obecredyeH
WHIUBUAYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM:

1. DnexTpoHHas OoubnroTeyHas cucTema «KoHcynpTanT CTYJCHTa»
(http://www.studentlibrary.ru/)

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

3. DneKkTpoHHas OoubnroTeyHas cucrema «ZNANIUM.COM»
(http://www.znanium.com).
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http://www.iprbookshop.ru/81038.html

Hns  oOydarommxcst

ITIOMCKOBBIM CUCTEMAM:

obecrieueH goctyn (YOAJGHHBIM JOCTyN) K
COBPEMEHHBIM TPOQECCHOHAIBHBIM 0a3aM JaHHBIX,

CJIEYIOLIUM
MH(POPMALIMOHHBIM ~ CHOPAaBOYHBIM U

1. KoncynbranT Ilmtoc — cnpaBounast mpaBoBas cucteMma (http://consultant.ru)

2. Hayunas snekrponnas oubimoteka (HOB) (http://www.elibrary.ru)
3. Dnexrponnas bubnmoreka quccepramuii (https://dvs.rsl.ru)

4. KubepJlennnka (http://cyberleninka.ru)

5. HanmonaneHas anektponnas ouommorteka (http://H36.pd)

11. OnucaHue maTepuabHO-TEXHMUYECKON 6a3bl HeobXxoaMMOW ANA OCYLeCcTB/eHUA
obpasoBaTenbHOro npouecca No agucuunamHe (moaynio)

HanmenoBanus
creraIbHBIX
MOMEIIECHUN U
MOMEIEHUN JUIS

OCHAIIEHHOCTH
CHEHAILHBIX
MOMEIIECHUN U
IOMEIEHUN JUIS

[lepedenp JIMIIEH3UOHHOTO TIPOTPAMMHOTO O0OecTeH
PexBU3UTHI MOATBEPIKIAIOIIETO TOKYMEHTA

XUMHH Kadenpsl
XUMHH, GU3UKH U
(hM3UKO-XUMUYECKUX|
METO/I0B
MCCIIEIOBAHUS:

a. 302.

JlaGopaTopus oOmIei
1 HEOPraHUYECKOU
XUMUHU Kadeapsl
XUMHH, GU3UKH U
(U3UKO-XUMHYECKIX
METOJIOB
MICCIICZIOBAHUS C
pernapaTop-CKou:

a. 303, a. 304.

MIChMa MEJIOM;
imabopaTOpPHBIEC CTOJIBI,
mkadbl, HArJISITHBIC
IMOCOOMs, peaKTUBBEIL,
000pyTOBaHHE - BECHI
TEeXHUYECCKHE, BEChHI
QHAJTNTHYCCKHUEC,
ABTOMATUYCCKHUI
TUTPATOP, POTOPHBIN
MCIIAPUTEIIb, MArHUTHAS
Meraika, pH-metp,
CYIIMUIBHBIN IIKad,
YIbTpa3BYKOBast OaHs
'YueOHast MeOCIIb: CTOJIBI,
CTYJIbsI, TOCKA ISt
MIChbMa MEJIOM;
mabopaToOpHBIC CTOJIBI,
BBITSDKHOM IIKad, MOMKa,
CIIpaBOYHAs JINTEpATypa,
HATJISIHBIC TTOCOOMS,
[pEaKTUBBI, 000PYIOBaHHE
- BEChl TEXHUUYECKUE,
BeChl IU(PPOBBIE,
ABTOMATUYCCKHUI
TUTPATOP, MarHUTHAS
Meranka, pH-merp,
AHAIIN3aTOP
BOJIbTAMIIEPMETPUUYECKUH,
TepMOCTar,

yIbTpa3ByKoBasi OaHs,

CaMOCTOSITENIbHOU o
CaMOCTOSITENIbHOM pabOTHhI
paboTHI
CrnenuanbHble ITIOMEIEHUS
JlaGoparopus YueOHnast mebensb: ctonbl, [1. Cornamenue (MoAmMcKa) Ha MPOrpaMMHBIE I
QHATTMTHYECKON CTYIIbsI, IOCKA JUTS komMnannu Microsoft Ui rocymapcTBEHHBIX 00Opa3oBat

YUpEKACHUN
(MicrosoftOpenValueSubscriptionEducationSolutionsAg
Ne V8209819.). ITakeT BriItOUaeT B ce0s1 BECh CHEKTP TP
(omepanmoHHBIE CHCTeMBI pa3Horo kiacca, CYBJ, ¢
pa3paboTKu, OPUCHBIH MaKeT).

2. AatuBupycHbie miporpammel:  KasperskyEndpointSe:
Ne munensun 17E0-160128-131746-407-72. KomuuecT
pabouunx mect. Cpok aeictBus 1 rou.
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neHTpudyra,
IUCTHILIATOP,
MOTEHIINOCTAT.

[Tomemenus 11t CaMOCTOSTETLHON pabOTHI

B kauectBe
HOMEIIEHUN JUIS
CaMOCTOSTEILHOU
paboTBl MOTYT
OBITh:
MynbTUMeIHiITHASA
naboparopust a.228,
yII.

[TepBomaiickas, 191,
2 3TaXK; YUTAITBHBIN
3ai:

yII.

[TepBomaiickas, 191,
3 sTax.

KommnrerorepHslii kinacc
Ha 8 nocadouHnwvlx mecm,
OCHAILICHHBII
KOMITBIOTEPAMHU C
BBIXOJ0M B HTEpHET,
1a60paTOPHBIM
000pyI0BaHUEM,
HaTJISTHBIMH
OCOOUSMH, CIIPAaBOYHOM
JUTEPaTypOil.
YutanbHBIN 3a5
IIepenocHoe
MYJIbTUMEIUNHOE
obopynoBaHue,
KOMIBIOTEPHI Ha 15
NnOCAOOYHbIX Mech,
OCHAILIEHHBIN
KoMIbIoTepamu Pentium
¢ BbIX0J0M B MIHTEpHET,
y4eOHO-METOUICCKOM

JUTEPATYpPOl.

CBo0OotHO pacnpocTpaHseMoe (OecIuiaTHOE He TPeOyYIol
JMIIEH3UPOBAHUS ) TPOTPAMMHOE 00ecCTIeUeHHE:
1.OnepanmonHas cucrema Ha 6aze Linux;

2.0¢wucHsiit naker OpenOffice;

3.I'paduueckuii maker Gimp;

4.BexTopHblii pexaktop Inkscape;

AnTusupycHsie nporpammsl: KasperskyEndpointSecuri
manensun 17E016012813174640772.

KomunuectBo: 400 pabounx mect. Cpok aeictus 1 ron.
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JonosiHeHHs 1 MI3MEHEHUs B padoyeil mporpamme
Ha / Y4eOHbIi roj

B paGouyro mporpamMmmy

(HaMMEeHOBaHWE TUCITUTUTHHBI)

JUTSI HAIIPaBJICHUS (CIICIIHAIIBHOCTH )

(HOMEp HarpaBieHus (CIEUaIbHOCTH)

BHOCATCA CIICAYIOIIHUE JOIIOJIHCHNA U U3MCHCHM

JlonoaHEHU ¥ M3MEHEHHS BHEC

(momxHOCTH, ©.1.0., moanuce)

PaGouas nporpamMmma nepeCMoTpCHa 1 OI[O6pCHa Ha 3aCCJaHuHn Ka(be;[pm
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(HaumeHoBaHue Kadeapsr)

« »

20

3aBenyromuit kadenpoit

(moamuch)

(®.11.0.)
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