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HCJ’II’I, 3a1a4M U IVIAHUPYEMBIC PE3YyJ/IbTAaThbl Oﬁy‘leHI/Iﬂ o JMCHMIIJIMHE

K oCHOBHBIM measiM OCBOEHUsI TUCHMIUTMHBI «KoTonaHass XUMuUs» CIeayer
OTHECTH:
— (¢dopMUpOBaHHE 3HAHUW O COBPEMEHHBIX IMPEACTABICHUSIX O KOJUJIOWTHBIX H
JUCIIEPCHBIX CUCTEMAax, O 3aKOHAX, XapaKTEPU3YIOIIMX MMOBEIECHUE U CBOMCTBA ITHX
CHCTEM U O 3HAUEHUU JIaHHBIX CUCTEM B Pa3IMUHBIX 00IACTAX;
— MOATOTOBKA CTYAEHTOB K JEATEIBHOCTU B COOTBETCTBUU C KBAIU(PHUKAIIMOHHOM
XapaKTepUCTUKON OakajaBpa 110 HAIPABIICHUIO, B TOM 4HcCie (POpMUPOBAHHE YMEHUMN
BBITNOJHATh CTAaHAAPTHBIE AEUCTBUS (KIacCHU(PUKAIUS BEIIECTB, COCTABICHHUE CXEM
IPOLECCOB, CUCTEMATU3ALNS JAHHBIX U T.II.) C YYETOM OCHOBHBIX MOHSATHI U OOIMIMUX
3aKOHOMEPHOCTEW, (OPMYIUPYEMBIX B pamMKax 0a30BbIX XUMHUYECKHX JUCLUIUIMH,
OPUMEHATh 3HAHHUA OOLMX U CHEHU(PUYECKHX 3aKOHOMEPHOCTEH pa3iIMyYHBIX
o0nacTtell XMMUYECKOM HAayKH IPU pPEHIeHUU MpOo(ecCHOHANbHBIX 3a/1a4, IPUMEHSATh
3HaHUSA OOmMMUX U CHeruUUEeCKUX 3aKOHOMEPHOCTEW pa3IMyHbIX 00JsacTeit
XUMUYECKON HAyKU MpPHU PEIICHHH NPOPECCHOHANBHBIX 3a7ay, aHaJU3HpOBaTh U
o0pabaTblBaTh HAYYHO-TEXHHUYECKYIO HH(OpPMALMI0O HAa OCHOBE TEOPETHUYECKHX
NPEACTABICHU TPAJULMOHHBIX M HOBBIX pa3/IeiOB XHWMHH, IPOBOJUTH MPOCTHIE
XUMHUYECKHUE OMBITHI MO MpPeIjaraéMblM METOJIUKAaM, BBIOMPATh METO/IbI JUATHOCTUKH
BEIIECTB M MATEpUalOB, MPOBOJUTH CTAHAAPTHBIE HU3MEpPEHHUs, 00padaThHIBAThH
pE3yNbTaThl SKCIIEPUMEHTA.
K oOcCHOBHBIM 3agayaM OCBOCHMS AUCHUIUIMHBI «KoJutomaHas XUMUS» CIEIyeT
OTHECTH:
- (popmupoBaHUE Yy CTYJEHTOB HABBIKOB M YMEHHUS PalOOThl C HU3MEPUTEIbHBIMU
npuOopaMu, TOCTAHOBKM U TPOBEACHUS KOJUYECTBEHHOTO HKCIEPUMEHTA,
MaTeMaTH4ecKor 00pabOTKHN IKCIIEPUMEHTAIBHBIX TAHHBIX;
- pa3BUTHE CIIOCOOHOCTH K TBOPYECTBY;
- pa3BUTHE CHOCOOHOCTHM M BbIPAOOTKA NOTPEOHOCTH K CAMOCTOSTEILHOMY
MPUOOPETEHUIO 3HAHUI 1O KOJUIOMTHON XUMUMU.

Mecto nucuuninnbl B cTpykrype OOII 0akanaBpuara

Hucunmmaa «KommonaHas XuMUS» OTHOCUTCS K YHCIY HPOQECcCHOHATbHBIX
y4eOHbIX JucHUIUIMH BapuatuBHOW 4vactu (biiok 1) ocHoBHOW 00pa3zoBarenbHOMN
mporpamMmbl OakaiaBpuara.

«KomnouaHas XumMus» B3aUMOCBSI3aHA JIOTUYECKH U COJIEPKATEITbHO-METOIUYECKH CO
CIEAYIOMMMU JUcUUIUIMHaMU U nipakTrukamu OOIT:

B 6azoeou uacmu (b.1.1.1):

— OO0mrast ¥ HeOpraHUYeCKasi XUMHS,

— Opranuyeckasi XuMus;

B sapuamuenoii vacmu (b.1.1.2):

— Ou3nyeckass XuMus;

— AHanuThdeckass XuMHs U GU3NKO-XMMUYECKHE METO bl aHATN3A.



IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YYeHUSs 10 TUCHUILIMHE (MOAYJII0),
COOTHECEHHBIE C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa3oBaTe1bHOU
NPOrpaMMBbl

B pesynbrare

OCBOCHMH

00yJaroIIMXCs

JUCHUIUIUHBL  (MOIyNs) Yy

bopMHpYIOTCA CIEAYIONINE KOMIIETEHIIMA U JAOJKHBI OBITh JOCTUTHYTHI CIEAYIOIINE
pe3ynbTaThl 00yUeHUs KaK 3Tan (OPMUPOBAHUSI COOTBETCTBYIOIIMX KOMITETEHIIUN:

B pe3yabTare

Kon O0CBOCHUS
. Ilepevyenn niIaHMpyemMbIX pe3yJibTATOB
KOMIIETEeH- oOpa3oBaTeJIbHOM
00y4eHMs 10 IUCHUIJINHE
1197071 MporpaMmmbl
00y4aIOIIMICA 10JI7KEH
OIIK-1 beith cniocoben usyyars, | MOIIK-1.1. 3HaeT 3aKOHBI M 3aKOHOMEPHOCTH
aHaﬂH3HPOBaTI’a6 MaTEeMaTHUYECKUX, (PU3UUECKUX, XUMHUUECKUX HAYK U
HUCIIOJIB30BaTh OOBCKTHI HUX B3aUMOCBSI3HU
Y TIPOIIECCHI,
OCHOBBIBAsCH Ha NOIIK-1.2. CnocoGeH u3y4arh U aHaIU3UpPOBaTh
3aKOHAaX 1 XUMHUYECKUE OOBEKTHI M MPOIIECCHI
3aKOHOMCPHOCTAX
MATEMATHIECKIX, HOIIK -1.3. Bnaneer HaBbIKaMH HUCIIOJIL30BAaHUS B
q)HSquCKI/IX u HpO(l)eCCI/IOHaJ'IBHOI/I ACATCIIBHOCTU XUMHNYCCKUX
XUMHUYECKHMX HAYK U UX | OOBEKTOB M MPOIIECCOB
B3aNUMOCBA3AX
OIIK-7

CriocobeH npoBOIUTH
HKCIIEpUMEHTAIbHbIE
UCCIICIOBAHUS U
UCTIBITAHUS IO 33JJaHHOM
METOIUKE, HAOIIOACHUS
U U3MEpEHMS,
o0pabaThIBaTh U
UHTEPIPETHPOBATH
IKCIEPUMEHTATHHBIE
JTaHHbIE, IPUMEHSIS
MaTeMaTHYECKue,
dusnueckue, pUMKo-
XUMHYECKHE,
XUMHYECKHE METOIbI

NOIIK-7.1. 3naet 6a30Bbie MaTeMaTu4eckue, (puandeckue,
(bU3UKO-XUMHYECKHEe, XUMUYECKUE, TPUMEHSIEMbIC B
KOJJIONTHOM XUMHUH

HMOIIK-7.2. BnageeT OCHOBHBIMH METOIaMHU
AKCINEPUMEHTAIBHBIX UCCIIEIOBAaHUN U UCTIBITAHUN B
KOJJIOUIHOH XUMHHU

NOIIK-7.3. 'oToB 10 3a/1aHHOI METOJUKE MPOBOIUTH
HKCIEPUMEHTAIbHbIE UCCIICAOBAHUS U UCTIBITAHNUS,
HaOJI0/IeHUs U U3MepeHus, o0padaTeiBaTh U
MHTEPIPETHPOBATH HKCIIEPUMEHTANIbHBIE JJAHHbIE

MecTo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

JlucrumniamHa OTHOCHTCS K 00s3aTelbHOM dYacTu/4acTv, (OpPMUPYEMOW Yy4aCTHUKAMH
o0pa3oBaTenbHbBIX OTHOIICHUHN 0510Ka b1 «JlucUUIITUHBL (MOTYITH ).




Juctunmaa  «KosutougHass XUMHS» OTHOCUTCS K YHCTY TPOo(ecCHOHATbHBIX
y4eOHbIX JUCHUIUIMH BapuatuBHOW vactu (biok 1) ocHoBHON 0Opa3zoBaTeabHOM
nporpamMmbl OakanaBpuara.

«KonnouiHast XuMus» B3aUMOCBSI3aHa JIOTHYECKHU U COJIEPKATEIIbHO-METOAMUECKH CO
CJIEIYIOUUMU JUCIUIUTMHAMU U ipakThkamu OOIT:

B 6azo0601ti vacmu (5.1.1.1):

— OO01ast ¥ HeOpraHuyecKasi XUMHS;

— Opranuyeckasi XuMus;

B sapuamusnoit wacmu (b.1.1.2):

— Pu3nYecKass XUuMHMSI;

— AHanuTHYecKass XUMUS U GU3HKO-XUMHUYECKIE METO bl aHATN3A.

e CTpyKTypa M coaepkaHue JUCHUILTHHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsieT 3 3a4eTHbIe enquHuIlbl (108 gacos).

e Bujabl yueOHo# padoThl U TPYA0EMKOCTH
(mo ¢hopmam 0OyueHwMsT)

3.1.1. Ounas dpopma oOydeHUs

Ne . KoanuectBo CemecTpbl
Bup yueOHoit padoTbl
n/n 4acoB
1 | AyauTopHble 3aHATHSA 90 5
B ToM uyncie:
1.1 | Jlekium 36 S)
1.2 | CemuHapCKUe/IPAKTHUECKUE 3aHITHS 18 S)
1.3 | JJabopaTopHble 3aHATHS 36 5
2 | CamocTosiTe/ibHasi padoTa 18 5
B ToM uncie:
2.1 | IlogrotoBka y CEMHHApCKHM 3aHATHUSIM 9 S)
2.2 | IlogrotoBka K J1a00paTopHbIM paboTam 9 5
3 | [IpomekyToyHAas aTTecTalUs
3auer 5 5
Hroro 108 5




TemaTu4yeckuil VIAH U3yYEeHU S AU CUMIITIMHbI

(o popmam 0OyueHus)

3.2.1. Ounas popma oOydeHUs

TpynoemkocTs, yac

AynutopHas padora
No Pazgensl Cemuna
n/n JIMCITUTLIHHEL ; pekne/ | Jlabopat | Camomocr
Bceero | Jlekny | mpakTu4| OpHBIE osITeNbHAs
1705 eCKHe BaHATHA | pagora
3aHATHS
1 [IpenMer «KOJUTOUIHAST XUMUSD) 5,00 4.00 1,00 2,00 1,50
2 Mepa qucrnepcHOCTH 5,00 4.00 1,00 2,00 1,50
3 ['eTeporeHHOCTH KOJUTOUTHBIX CUCTEM
KaK OCHOBHO€E OTJIMYHE UX OT
MOJICKYJISIPHBIX PACTBOPOB 5,00 4.00 1,00 2,00 1,50
4 PackimmuuBaroniee gapiieHue 5,00 4.00 1,00 2,00 1,50
3) BinsiHMe nucniepcHOCTH Ha CBOMCTBA
JUCTIEPCHBIX CUCTEM 5,00 4.00 1,00 2,00 1,50
6 Knaccudpukanun KOJUTOHTHBIX u
MHKPOTeTePOr€HHBIX
CHUCTEM 5,00 4,00 1,00 2,00 1,50
7 3HaveHUEe KOIOUHEIX CUCTEM H
KOJUTOMIHBIX MTPOLIECCOB B MMPUPOJIE U
TEXHUKE 5,00 4.00 1,00 2,00 1,50
8 OnrryecKkre CBONCTBA KOJUIOU/IHBIX
CUCTEM 5,00 4,00 1,00 2,00 1,50
9 TemmoBoe  OBUKEHHE  MOJIEKYI H
OpOYHOBCKOE JIBI)KCHHE
5,00 4,00 1,00 2,00 1,50
10 | Aucddys3us B MCTUHHBIX pacTBOpax U B
KOJUTOUIHBIX CUCTEMAX 5,00 4.00 1,00 2,00 1,50
11 | OcmoTrHueckoe qaBiIeHUE
5,00 4,00 1,00 2,00 1,50
12 | CenuMeHTalMOHHAS] YCTOWYHBOCTD
5,00 4,00 1,00 2,00 1,50
13 | AncopOrus 5,00 4,00 1,00 2,00 1,50
14 | Tlonsitue 00 DIIEKTPOKUHETHUECKUX
SIBJICHUX 5,00 4,00 1,00 2,00 1,50
15 | Crpoenne ABOWHOTO AIEKTPUYECKOTO
ciost 5,00 4,00 1,00 2,00 1,50
16 | [MonydyeHHe W OYKMCTKA KOJUIOUIHBIX
CUCTEM. CTPOCHHUE KOJUTOUTHBIX MHIICILT 5,00 4.00 1,00 2,00 1,50
17 | Bo3HUKHOBEHHE u 0COOCHHOCTH
CTPYKTYP B KOJUIOMJHBIX CHCTEMAx 5,00 | 4,00 1,00 2,00 1,50
18 | Cuctembl C Ta30BOM AMCIEPCUOHHOMN 5,00 4,00 1,00 2,00 1,50




cpenoit

19 | Cuctembl ¢ TBEpAOH AMCIIEPCUOHHOMN

cpenoi 5,00 4,00 1,00 2,00 1,50
20 | Cucrembl C JKUAKOW JMCIIEPCHOHHOM
cpenoi 500 4,00 1,00 2,00 1,50
Hroro | 108 36 18 36 18

L4 Couepmaﬂne ANCHUIIIMHBI

1. TIPEAMET «KOJUIOMJHAA XWMMUSA» KonnowmHas XuMus — 3TO HayKa O CBOMCTBax
TeTePOTeHHBIX BHICOKOAMCIIEPCHBIX CHCTEM U O MTPOTEKAIONINX B HUX TPOIIECcCax.

2. MEPA JUCITIEPCHOCTH

K KOJUTOMIHBIM CHCTEMaM OTHOCSTCS CHCTEMBI, Y KOTOPBIX 3HAYCHHE a JSKUT B mpeaenax 1—100
aM (107—10° cm), a aucnepcHocTh— B mpenenax 1—100 am™t (10°—10° cmt). Bepxuuii npenen
JUCTICPCHOCTH KOJUTOMIHBIX CHCTEM OOYCIIOBJICH TEM, YTO MPH JajdbHEHIIeM ApoOICHUH BEIIECTBA
B pacTBope yke OyayT HaXOJUThCS HE arperatbl MOJIEKYN, a OTICNIbHBIE MOJEKYIbI, UMEIOIIHe
pasmep mopsaka 0,1 aM. HwkHHA Tpemen JAUCIEPCHOCTH KOJUIOMIHBIX CHCTEM OIPEAesSeTCs
PE3KUM CHIKEHHEM WHTEHCHBHOCTHU TEIUIOBOTO JABM)KEHHS YAaCTHUI MTOMEPEYHBIM pa3MepoM OoJIble
100 BM. CucreMbl, Ha3bIBAEME MUKPO2EMEPO2eHHbIMU, YAaCTULBl KOTOPBIX XOPOLIO BUAWMBI B
MHUKpPOCKOI, BO MHOTOM  COBMNAJalOT CO CBOICTBaAaMH  KOJUIOMJIHBIX, WM, HHadye,
YIBTPAMUKPOTCTEPOTEHHBIX CHUCTEM, YaCTHIBI KOTOPHIX YK€ HE BHUJAHBI B MHKPOCKOIL.
3. TETEPOI'EHHOCTbH KOJUIOUJHBIX CUCTEM KAK OCHOBHOE OTJIMYUE UX OT
MOJIEKYJISAPHBIX PACTBOPOB.

OTHOcUTeNbHAST YCTOMYUBOCTh KOJIJIOUTHOW CHCTEMBI OMpENesieTcss TeM, TOCTaTOYHO JIH
BEJIMKU CHJIBI OTTAJIKWBAHUS, YTOOBI BOCIIPEIISATCTBOBATH COJIMIKEHUIO YACTHI] Ha OJM3KHE pacCTos -
HUSL.

4. PACKJIMHNBAIOUIEE JABJIEHUE
[Tpr yTOHBIICHUN MPOCIOWKHU KUIAKOCTH, PA3IEISIFONICH TTOBEPXHOCTH JBYX TBEPABIX TEN WU

BOOOIIIE ABYX JIOOBIX aacOpOUPOBABIINX MOHBI (ha3, MEXKY MOBEPXHOCTAMH dTUX (a3 BO3HUKAIOT
CWJIBI B3aWMOJICUCTBHS JBOSIKOTO poja. Bo-TIepBBIX, CHIIBI, 3aBUCANINEC OT TPUTSHKECHUS MEXKIY
MOJIEKYJIaMH OOOHMX TeJ, MEXAY MOJIEKYJIaMH KUAKOCTH M MEXAY MOJIEKYJIaMH XUAKOCTU H
KaX70ro Tena (unu ¢asbl).

5. BIIMAHUE JUCITEPCHOCTHU HA CBOWCTBA JUCIIEPCHBIX CUCTEM

MHorue CcBOWCTBa AMCHEPCHBIX CHCTEM BEChbMa CHJIBHO 3aBHUCAT OT WX JHUCIEPCHOCTH.
Hekoropeie cBoiicTBa TMpPOSBISAIOTCA CUJIbHEE TMPU TEpexojie OT TIPyOOJUCHEPCHBIX K
BBICOKO/IMICTIEPCHBIM CHCTEMaM, HampuMep, COCOOHOCTh K MU Py3un U OCMOTUYECKOE JTaBJICHUE.
Hpyrue cBoiicTBa, HA0OOPOT, CTAHOBATCS 3aMETHEE C MEePEXOJOM OT BBICOKOW AMCIEPCHOCTH K
HU3KOM. K TakuM CBOMCTBaM OTHOCHTCSI CITOCOOHOCTD K CEIUMEHTAITNH (OCEIaHUI0) YaCTHII.

Psan cBolicTB mposiBisieTCsl PU MPOMEXKYTOUYHBIX CTEIEHSIX IUCIEPCHOCTH, OTBEYAIOLINX
YacTUIlaM KOJUIOMIHBIX Pa3MEPOB. ITO — CBETOPACCESIHUE, MHTEHCUBHOCTh OKPACKHU KOJUIOMIHBIX
CUCTEM, KpOIOoIasi CIOCOOHOCTh MUTMEHTOB, JACHCTBHE HAMOJHUTEICH B Kaydykax U T. 1. Becbma
WHTEPECHO, YTO JaX€ TBEPJAOCTh CIUIABOB, TPEICTABIAIONIMX COOOI CIIOKHYI) CHCTEMY
MeEJIbYaNIINX KPUCTAIIMKOB, MAKCUMaJIbHA NIPU KOJUIOUMAHBIX pa3sMepax ATUX KPUCTALIMKOB. ECTh



CBEIICHMSI, YTO M KATAIUTUYECKOE NEHCTBUE MPOSBIsETCS Hamboliee CHIBHO y KaTalW3aTOpOB,
JTUCIIEPCHOCTh KOTOPBIX COOTBETCTBYET KOJUIOMIHOM CTENEeHU pa3apo0IeHHUs.

HecMmotpst Ha OeccriopHyrO CBSI3b MEXKAY Pa3MEpPOM YacCTHUI[ M CBOWCTBAMHU JAHCTIEPCHOM
CUCTEMBbI, HEBEPHO BCE OCOOCHHOCTH TUCIIEPCHOIN CUCTEMbI OOBSICHATH TOJIBKO AUCIIEPCHOCTHIO, KaK
3TO Jelaji, Hampumep, Hemeukuil ydenold Bo. OctBanmpa. WMcxonas u3 jgomyiieHuss O mpuMmare
pa3Mepa 4acTull HaJ BCEMU OCTaJbHBIMU CBoiicTBamu, B. OcTBanbl Aake MpeUioKuil Ha3bIBaTh
HayKy O KOJUIOMJIHBIX CUCTEMaxX HE KOJUIOMIHOM XMMHEW, a TUCIIEPCOUJIONIOTHEH, T. €. YICHHUEM O
JUCIIEPCHOM COCTOSIHUU MaTepuu. COBETCKMMHU yueHbIMU, H B mepByto ouepenb H. I1. [leckoBbiMm,
OBLJIO yKa3aHO, YTO TaKOH B3TJISA SIBISICTCS OJHOCTOPOHHHM M TIPEJCTaBISIET COOOK YHCTO
MEeXaHUCTUYeCKUil moaxon. Jucrnepcouaonorusi, CBOJAMBINAS BCE TOJBKO K YMEHBIICHUIO WM
YBEJIMUEHUIO pa3Mepa YacTHUIl, COBEPIICHHO HE yYUTHIBAJIA CJIOXKHOTO, B OOJBIIMHCTBE CIIy4acB
COIPOBOKAAIOIIETOCS acOpOIIHel, B3auMOJICHCTBUS YaCTUIl AUCTIEPCHON (ha3bl C AUCTIEPCHOHHOM
CpeloH, a TaKKe BO3MOXXHOCTh YUCTO XMMUYECKUX B3aUMOJICUCTBUI MPU KOATYIIAINN A MEXIY TEM
S9TU SIBJICHHS UIPAIOT BEChbMa BAXKHYIO pOJIb B KOJUIOMAHBIX cHcTeMax. Kpome Toro,
JTHCTIEPCOMJIOJIOTHS, pacCMaTpuBasi BCE JUCIEPCHBIE CUCTEMbl KaK Kaue€CTBEHHO TOXKJIECTBEHHbBIC U
OTIIMYAIOIINECS TOJIBKO Pa3MepPOM YacTHIl, HE MOKET OOBSICHUTH 0COOBIE CBOMCTBA, KOTOPHIMU 00-
JAAAI0T KOJUTOMAHBIE CUCTEMBI U KOTOPBIE OTJIMYAIOT UX KaK OT MOJEKYJISIPHO-IUC-TIEPCHBIX, TaK U
rpyOOIMCIIEPCHBIX CUCTEM.

Hakoner, HeCOCTOSATEIBLHOCTh AUCHEPCOMIOIOTMH OCOOCHHO SICHO BBIBUJIACH IOCIIE
JIETAIbHOTO HCCIeIoBausl MpUpPOAbl pacTBOpoB monumepoB. CornacHo B. OctBanbay u apyrum
MPEACTABUTEISIM ~ TUCIIEPCOUJIONIOTHH, BCE KOJUIOMJHBIE CBOMCTBA JIOJDKHBI — 00S3aTEIIbHO
MPOSIBUTBCA y CHCTEM, COJIEpKAIIUX YaCTHIIbl KOJJIOUTHBIX pa3MepoB. OpHaKo, Kak ObUIO yxke
MOKa3aHO, PACTBOPHI BHICOKOMOJIEKYJISIPHBIX BEIIECTB, MOJICKYJIbl KOTOPHIX OTBEYAIOT KOJIJIOUTHBIM
pa3MepaM, MpPOSBISAIOT TOJBKO HEKOTOPbIE CBOWMCTBA, THUIHMYHBIE [UISI KOJUIOMAHBIX CHUCTEM
(omTUuYecKue, MOJIEKYJAP-HOKMHETHUECKHE CBOWCTBA), B OTHOIIEHUU JK€ JPYTMX CBOWCTB OHH
UMEIOT OYEHb MaJI0 OOIIEro ¢ THIMHYHBIMH KOJUIOMIHBIMHU PACTBOPaMU

[Ipu 0OBSICHEHUU CBOWCTB KOJUIOMIHOM CHCTEMBI HEOOXOJMMO YYUTHIBATH HE TOJBKO
pa3Mep 4YacTull, HO U Halu4yhe MeX(a3zHOW MOBEPXHOCTH, OOYCIOBIHMBAIONICH BO3MOXKHOCTH
Pa3HOOOpPA3HBIX aCOPOLIMOHHBIX SIBICHUN, a TAaKXKe PA3TUYHBbIE XUMHUECKHE DPEAKIUU, KOTOPHIC
MOTYT IIPOTEKaTh HA MOBEPXHOCTH YACTHII.

6. KITACCUOUKALIMU KOJIJTONJHBIX U MUKPOTETEPOI'EHHBIX
CUCTEM

Knaccupukauus mo 1ucrnepcHoOCTH.

3unentond H 3UTMOHIH MPEIJIOKUIA YACTHUIBI, BUTUMBIE B OOBIUHBI MHUKPOCKOI, T. € C
pasmepamu  Oosbiie ero paspematoniei  crocooHoctu (0,2 MKM), Ha3blBaTh MHUKPOHAMH,
KOJUIOUJIHbIE K€ YacCTULbl, KOTOpPble HEBUIUMBI B MHUKPOCKOI, — YJIbTPaMHKpPOHAMHU.
YapTpaMUKpPOHBI 3TH aBTOPHI B CBOIO OYEPE/Ib Pa3IeIsiId Ha CYOMUKPOHBI, T. €. YaCTHIIBI pa3MepOM
or 5 uM g0 200 HM, OOHapyXHBaeMble C MOMOIILIO0 YIBTPAMHKPOCKOINA, U HAa aMHUKPOHBI, T. €.
YaCTHUIIBI C Pa3MEepPOM MEHBIIIE 5 HM, HE OOHAPYKUBAEMBbIC TAKE B YIBTPAMUKPOCKOIIE. 3UIeH-TOTI(
¥ 3UrMOHIU Kilaccu(UIUPOBAM COOCTBEHHO HE NUCIEPCHBIE CUCTEMBI, a COJEpKaIIhecs B HUX
YaCTHIIBI.

Knaccudukanus mo arperaTHOMy COCTOSHUIO TUCIEPCHOW (a3bl U AMCIIEPCHOHHOW cpenbl Oblia
npemtokeHa B. OctBambgom. Bo03MOXHBI JeBATH KOMOWHAIMK  aucriepcHOM  (a3el U
JTUCTIEPCUOHHON Cpellbl B Pa3jMYHBIX MX COCTOSHUSAX (Tabm. 1,2). OmHaKo MPaKTUYECKH MOKHO
peanu3oBaTh TOJHKO BOCEMb KOMOWHAIIWN, MMOCKOJBKY Ta3bl B OOBIYHBIX YCJIOBHSIX PacTBOPUMBI
IpYT B Ipyre U 00pa3yroT TOMOTEHHYIO CUCTEMY.
Knaccupukanus mo arperaTHOMy COCTOSIHMIO JUCHepPCHOH (a3bl M JUCIEPCUOHHON Cpeabl.
Knaccudukanus BecbMa ynoOHa Jj1st 0000IIeHIS BCET0 MHOTO00Pa3usl KOJUTOUIHBIX CUCTEM H,
MoXKaJlyl, B HACTOsIIIIee BpeMs SBIsETCS Haubojee oOmenpuHATON. DTol kiaccupukanuu B
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W3BECTHOHM cTeneHu OyJeM MpHUAEpPKUBAThCSI U MBI B HamieM Kypce. OqHaKo 3Ta KiaccuUKarms
00JaiaeT CyIIeCTBEHHBIM HEIOCTATKOM: C YMEHBIICHHEM pa3Mepa YacTHIl pa3HUIla B arperaTHOM
COCTOSTHUM JHUCTEPCHON (a3bl B Pa3IMYHBIX KOJUIOMIHBIX CHCTEMax IMOCTEIEHHO CTIaKUBACTCH.
Knaccupukanus mo B3aumMoaecTBUIO JUCTIEPCHOI (a3bl U IMCIIEPCHOHHOI cpebl.
OOpaTuMbie 1 HEOOPATUMBIE KOJUTOUIHBIE CHCTEMBI

Knaccupukanus mo B3auMoaeCTBHIO MeKIY YaCTHLHAMHU.

CornacHo 3Toi Kiaccu(UKAIMKA TUCTICPCHBIE CUCTEMBI PA3JCIAIOTCS HA C80000HOOUCHEPCHble T
CBA3HO0UCEepCHble.

7. BHAYEHUE KOJUIOUAHBIX CUCTEM U KOJUIONWJHBIX IMTPOLIECCOB B ITPUPOJE 1
TEXHUKE

Komnouaneie cucTeMbl M KOJUIOUMHBIE SIBJICHUS HAOIIOJAIOTCS JAJIEKO 3a MpeaenamMu 3eMIIH.
Kak u3BecTHO, MeX3Be3/lHasi MaTepHsi COCTOUT TJAaBHBIM OOpa3oM M3 ra3oB U IbUIM, MPUYEM C
MOMOIIbI0 HAOJIIOJICHUH HaJ TOTJIONICHHEM CBeTa ObLIO TOKa3aHO, YTO pa3Mep MBUIMHOK, CO-
JepKalUXCs B KOCMUYECKOM IIPOCTPAHCTBE, OOBIYHO He TpeBbimaeT 3-10° cM, T. e. NBUIMHKH
MMEIOT TUITHYHbBIE KOJUIOUIHBIE Pa3MEpPHI.

Konnougnele cucteMbl M IpoLECCHl MUMEIOT OTPOMHOE 3HAY€HUE ISl METEOpPOIOTMYECKHX
SIBJICHHH, P 00pa30BaHUM TOPHBIX MOPOJ U MUHEPAJIOB, B CEJILCKOM XO3SIHCTBE.

OOpa3zoBaHue [enbT MPU BMAJEHUU PEK B MOpE TaKXkKe SBISETCS B 3HAUUTEIBHOM Mepe
KOJUIOUIHBIM TIpolieccoM. B mpecHoii Bosie pek 0OBIYHO COACPKUTCS OTPOMHOE YHUCIIO B3BEIICHHBIX
MUHEPATbHBIX YACTUI[ C pa3MepaMu, ONM3KMMHU K KOJUIOMAHBIM. OTH YacTUIbl 00JaJaroT
ANEKTPUYECKUM 3apsAJIOM, KaK U OOJIBIIMHCTBO KOJUIOUJIHBIX yacTull. [Ipu BnajgeHuu pex B Mope B
pe3ynbTaTe CMEIICHHs PEYHOM BOABI C MOPCKOM, coOAeprKalleldl 3HAYUTEIBHOE KOJIUYECTBO
AJIEKTPOJIUTOB, B3BEIICHHBIC YACTHIIBI TEPSIOT YCTOMUUBOCTD, CIMMAIOTCA JIPYT C IPYTOM U B BUJE
arperaroB BBIMAJIAIOT Ha IHO, 00pasyst OTMENH.

OrpoMHOe 3HAaYeHHE UMEET KOJUIOMIHAs XUMHUS B 3emieaenuu. [louBa sBisieTCs ClIOKHEUIen
KOJUTOMIHOM cuctemoit. Pasmep u ¢opma yacTull mouBbl, HapsALy C HX MNPUPOAOH, OMPEHEIsIOT
BOJIOTIPOHUIIAEMOCTh U MOTJIOTUTEIBHYIO CIIOCOOHOCTH TMOYBHI, KOTOPBHIE B CBOIO OY€pEih BIUSIOT
Ha ypOKalHOCTb

Kepamuueckoe MpoU3BOJICTBO TECHEUIIMM O0pa3oM CBS3aHO C KOJJIOMJIHOW XUMUEH,
MIOCKOJIBKY ~ OCHOBHO€  CBIp€ ATOTO  NIPOU3BOACTBA —  [JIMHSAHOE TECTO  SIBJISETCSA
KOHIICHTPUPOBAHHOM CYCIIEH3UEHN THIPATH-POBAHHBIX CHIIMKATOB ATFOMUHUSA.

C KomIOMAHOW XHMMHEW CBsS3aHbl W MPOU3BOJCTBA, MepepadaTHIBAIOIINE OPraHUYECKOe
celpbe. Hampumep, TexHoMOTUS TONMY4YeHUsT OyMarud BKJIIOYAET TMPOIECCHl  HM3METbYCHUS
pPacCTUTENBHOIO BOJIOKHA JI0 BBICOKOW CTENEHU JUCIEPCHOCTH, MPUTOTOBICHUE JUCIEPCUI
Pa3IUYHBIX TMPOKJICHBAIONINX areHTOB (KaHU(DOIHM, UCKYCCTBEHHBIX CMOJI, KayuyyKa) M OTJIOKEHHUE
Ha MOBEPXHOCTH U3MEJIbYEHHOTO BOJIOKHA B PE3YNIbTATEe KOATYJIUPYIOIIETO JEHCTBUS 3JIEKTPOIUTOB
YACTHI[ ITUX TUCIIEPCUH, UTO TIPUAAET Oymare psiji IIEHHBIX CBOWCTB.

Kpamienue BomOKkHa W JyOJIEHHE KOXKU SIBISIETCS TaKKe MPUMEPOM TEXHOJIOTUM, TJe
OCHOBHYIO POJIb HUTPAIOT KOJUIOHWIHBIE TMPOIECChl. B TPOM3BOACTBE CHHTETHYECKOTO Kaydyka,
pPE3UHBI U IJIACTMACC KOJUIOMJIHBIE MPOIECCHl UTPAIOT HEMAJIOBAXKHYIO pojb. Tak, SMylnbCHOHHAs
MOJIMMEpPU3aIis, B pe3yabTaTe KOTOPOM TOMYy4YalOT JUCHEPCHH CHHTETHYECKHX KaydyyKOB
(cMHTeTHYeCKHe JaTeKChl), ITO TMPOIEeCC, MPOTEKAIOUINI B KOJUIOMAHON cucTteMe. Pe3nHa wu
pa3IUYHBIC TJIACTMACCHI OOBIYHO COZEP)KAT METbYalIIMe YacTHI[hI MUHEPATbHBIX HAIOJTHUTENCH,
NpUAAOUIME UM HY)XHbIE CBOWMCTBA, M MO3TOMY JOJDKHBI pPAacCMaTpHUBAThCS KaK KOJIJIOMJIHbBIE
CHUCTEMBI.

OcHOBHOH omepalnei MPOU3BOJICTBA JAKOB U KPACOK SBIISIETCS U3MEIbUYEHNUE TUTMEHTOB B
COOTBETCTBYIOILIMX Cpeiax 0 BO3MOXHO 0oJiee BHICOKOM CTeNeHH aucnepcHocTy. LBeT u kporoimas
CIIOCOOHOCTH JIAKOB MJIM KPACOK B OOJIBINION CTETIEHU 3aBHCAT OT pa3Mepa YacTHIl MIUTMEHTA.
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MHorue OCHOBHBIE Olepanuy B (papMaleBTHUYECKON MPOMBIIIIIEHHOCTH SIBJISIIOTCS IO CYIIECTBY

KOJUTOMIHBIMH TPOLIECCAMHU.
8. OITUYECKUE CBOVCTBA KOJIJIOUIHBIX CUCTEM

YyeHue 00 ONTHYECKUX CBOMCTBAX KOJUIOWTHBIX U MHKPOT€TEPOTEHHBIX CHUCTEM SBIISETCS
OJTHUM M3 OCHOBHBIX Pa3JIENIOB KOJUIOMAHOM XumuH. ONTHYECKHE CBOMCTBA 30JI1 ONMPEACISIOTCS
CBOMCTBAaMM KOJIJIOUJIHBIX YaCTHUIl, MO3TOMY, H3ydas OINTHYECKUE CBOICTBA CHCTEMBI, MOXHO
YCTaHOBUTH pa3Mep, popMy U CTpOCHHE YacTHUI, HE BUAMMBIX B OOBIYHBINA MUKPOCKOI. C MOMOIIBIO
YIBTPAMUKPOCKOMUYECKUX HAONIOIEHUH KOJUIOWJHBIX CHCTEM YJAJIOCh MPOBEPUTH OCHOBHBIC
MOJICKYJIAPHO-KMHCTUYCCKHUC ITPEACTABIICHUA, J0JITOC BPEMA HOCHUBIIINUC TUIIOTETUYECKUHU XapaKTep,
[Tpu mageHuu myya cBeTa Ha JUCIEPCHYIO CUCTEMY MOTYT HAOJII0IaThCS CIIEAYIONINE SIBJICHHUS:
1) mpoxokJIeHHE CBETA Yepe3 CUCTEMY;
2) mnpenoMieHHE CBETa YaCTULIAMU JAUCTIEPCHOMN (ha3bl;
3) oTpakeHHEe CBETa YaCTUIIAMH JUCIIEPCHOM (a3br;
4) paccesHue cBeTa (ITO SIBICHHE IMPOSBISETCS B BHJIE ONAJIECIICHIINH
5) abcopOriust (TMOTIIOMIEHNE) CBeTa AWCIEPCHOW (Da3oil C MpeBpalleHHeM CBETOBOW DHEPTHH B
TEIUIOBYIO.
PACCESIHUE CBETA

Ha omanecuenuio, o0yclIoOBICHHYIO CBETOpaccesiHueM, o0paTtui BHUMaHue emle Dapaseit
(1857 r.), a 3arem Tunmane (1869 r.), HaGmomaBImIMil OOpa30BaHME CBETSIIETOCS KOHyca NP
MPOIYCKaHHUH My4Ka CBETa Yepe3 KOJUIOUIAHBINA PacTBOD.

CeropaccessHHe HAOJIOMAETCS TOJIBKO TOTNA, KOTJa JUIMHA CBETOBOM BOJIHBI OOJIbIIE
pa3Mepa yacTuilbl aucriepcHoi ¢aspl. Eciu anvHa CBETOBOM BOJHBI MHOTO MEHBIIE THaMETpa
YaCTUlbl, IPOUCXOIUT OTPAKCHHUEC CBCTA, IIPOABJIAIOIICCCS B MYTHOCTH, 3aMETHOU BU3YyaJIbHO.
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ABCOPBIIA CBETA

B 1760 r. Jlambepr, a emie panee byrep, nuzydas paccessHue cBeTa, yCTAaHOBUIIN 3aBUCUMOCTh
-MEXJy WHTCHCUBHOCTBIO MPOILIEAIIErO0 CBETA W TOJUIMHOM CpEIbl, YEPE3 KOTOPYK ATOT CBET
MPOLLIE:

CornmacHo 3akoHy byrepa — Jlambepra, ecnu TONIIMHA CIOS CPEAbl pacTeT B
apu(MeTUYeCKOil MpOorpeccuu, TO MHTEHCUBHOCTH IMPOLICAIIET0 CBETa YMEHBIIACTCS B
reoMeTpuyeckoil. MHaue roBops, MOIJVIOLIEHUWE BO BCEX CIOSIX, HA KOTOPBIE MBICIEHHO MOXHO
pa3feNiuTh JAHHYIO Cpedy, MPOUCXOAUT TaKuM O0pa3oM, 4YTO KaXIblil IMOCIEIyIOIUN ClIoi
MOIJIOLIAET TY K€ AOJIKO MPOXOAIIETO CBETA, YTO U MPEAbIAYLIUNA.

bsp mokazan, yto KO3(pPUIMEHT MOIONIIEHUSI PACTBOPOB C aOCOIIOTHO OECIBETHBIM U
MPO3pAaYHbIM PACTBOPUTEIEM MPOMOPUHUOHAIIEH MOJSPHOM KOHUEHTPALMU C PACTBOPEHHOIO
BEILECTBA:

OKPACKA KOJUDIONJAHBIX CUCTEM
OueHb 4acTo KOJUIOMAHBIE CUCTEMbI OKpameHbl. OKpacka IparoueHHbIX WIN MOJIYAPAroleHHbIX
KaMHell O0O0YCJIOBJIEHAa TPHUCYTCTBHEM B HUX HHUYTOXHBIX KOJMYECTB TSDKEIBIX METAJJIOB U HX
OKHCIIOB B COCTOSIHUH KOJUJIOUTHOM CTENEHU paszpoOieHus.
Hamnpumep, B ecTecTBEHHBIX pyOMHAX TaKUMH TMPUMECSMHU SIBIISIOTCS COCTUHEHHS >Keje3a, B
U3yMpyAax — COeJMHEHUs Xxpoma. Tak Ha3piBaeMoe pyOMHOBOE CTEKJIO, H3TOTOBIIsABILIEECS eme M
B. JlomoHOCOBBIM, TIpeACTABISIET COOOI0 CTEKIJIO C BECbMa Majol MPUMEChI0 KOJUIOMIHOTO 30JI0Ta
(0,0001%).
9. TEIUIOBOE IBWUXEHUWE MOJIEKYJI U BPOYHOBCKOE JIBNXEHUE

CornacHo MOJEKYISPHO-KMHETUYECKOW TEOpUU Ta3 MPEICTaBiIsieT COOO0I0 COBOKYMHOCTH
MOJIEKYJl WJIM aTOMOB, HaXOJSAIIMXCS B XAOTHUUYECKOM JBIKCHHH. CpeaHHE PacCTOSHUS MEXIY
MOJIEKYJIaMH B Tra3ax 3HAYUTEJIbHO MPEBOCXOAAT JMHEHHBIE pa3Mepbl MOJIEKYJ, a CyMMapHbIN
00beM, 3aHMMaeMbIi COOCTBEHHO MOJIEKYJIAMH, HHMUYTOXXEH 110 CPAaBHEHHIO C OOBEMOM Tasa.
Coypapsscs ApyT ¢ ApYrom, MOJIEKYIIbI Fa3a U3MEHSIOT CKOPOCTh U HAIIPABJIIEHHE CBOETO JIBHXKEHMUS,
OJHAKO UX CPEAHsSs KMHETHYECKAasl SHEPTHsl, 3aBUCAILAs TOJbKO OT TEMIEPATYphl, OCTAETCA BCEraa
Hen3MeHHO# u paBHO#t hKT (rme kK — mocrosiiHast BonbiimMana, 7—a0CoMOTHAs TEMIIEpaTypa).

B TBepapIx KpUCTANIMYECKMX TeJaX MOJEKYJIbl, aTOMbl WJIW HWOHBI PACIOJIOKEHBI B
OTIpEZICIEHHOM TIOPSAKE, OTBEYAIONIEeM HAaWMEHbBIIEMY 3HAa4eHHI0 CBOOOJIHON DJHEpPruu, W
KOJIEOJIFOTCST OKOJIO TIOJIOKEHH I paBHOBECHST — Y3JI0B KPUCTAIUTUYECKON PEIICTKH.

’Kunkoctu mo cBOMM CBOMCTBAM 3aHUMAIOT MPOMEKYTOYHOE MOJOKEHUE MEXAY razamMu 1
TBepAbIMH TelaMu. [lo TUIOTHOCTH OHHM OJM3KKM K TBEPABIM TeIaM — PACCTOSIHUS MEXIY
MOJIEKYJIaMH B >KUJKOCTH TOUYTH TaK e Majbl, Kak B KpUCTaJIaX, U OJM3KU K pa3MepaM caMHux
Mouiekysl. OTHaKO MOJIEKYJbl JKUJIKOCTH, KaK U MOJIEKYJbl raza, CIIOCOOHBI MEHSTh CBOM MECTa,
MpaBa, He BBIXO/S U3 Cephl BIMSHUS MOJCKYISIPHBIX CHIT COCEIHUX MOJEKYII.

Panee cunTanoch, 4TO MOJICEKYJIBI B KHUIKOCTH PACTIONOKEHBI O€CIIOPSAA0YHO IO OTHOIICHHUIO
apyr k apyry. OmHako peHTreHorpaduyecKre HCCIeIOBaHUS TMOKa3ald, YTO B BEChbMa MabIX
00J1aCTAX KUIKOCTH UMEETCS OTPEICTICHHBIN TTOPSIOK PACTIONOKEeHHsI MOJIeKyl. [IpuHATO cunTaTs,
4TO CTPYKTypa >KHJIKOCTH XapaKTEpH3yeTcs ONIKHUM TOPSAKOM B OTJIHYHME OT KpPUCTAIJIOB,
KOTOpPBIM CBOMCTBEHEH JAaidbHUMl mopsaok. [Ipm 3ToM cienyer yduThIBaTh, YTO OOJACTH C
KBa3UKPHUCTANIMYECKUM MOPSAIKOM B KUJIKOCTA BO BPEMEHH HE MOCTOSIHHBI, — BO3HUKHYB B OJTHOM
MeCTe U TIPOCYIIECTBOBAB OY€HB HEI0JTO, OHU PACMaTAI0TCS U 00pa3yrOTCs B IPYTrOM MECTE.
CornacHo COBpPEMEHHOHN TEOpUU KHUAKOCTEH, mpeioxkeHHor S U @peHkereM M HE3aBUCHUMO OT
HEro DUWPHUHTOM, TEPEIBIKEHHE MOJIEKYJ B JKUIKOCTH COBEPIIACTCS TaKUM OOpa3oM, 4TO Korja
Kakas-HUOY/Ib MOJIEKYJIa MEHSIET CBO€ MECTO, MMPOUCXOUT MEPETPYIIUPOBKA COCETHUX MOJICKYT U
3Ta MEpPErpyninupoBKa IMPOJOJDKAETCS A0 TeX IMOp, MOKa KaKJaas MOJEKyjJa CHOBA HE 3aiMer
MOJIO’KEHUE, HanboJiee BRITOJHOE B SHEPreTHIeCKOM OTHOIIeHUHU. PaccmoTpum npeacraBnenus S U
®dpeHkenst HECKOIbKO MoIpoOHee
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Hanuyne 6mmkHEro 1 OTCYTCTBHE JAaIbHETO MOPSIKA B KHUJIKOCTH yKa3bIBaeT Ha TO, UTO B €€
MOJICKYJISIPHOM yITaKOBKE MMEIOTCS ITYCTOTHI, WK JbIpkH [loBbIlIeHHE TemMmepaTypbl CIOCOOCTBYET
YBEIMYEHHUIO YHCIa JBIPOK M YMEHBIICHUIO KBa-3HKPHUCTALUTMYECKON yrnopsigoueHHOCTH. Hannuue
IBIPOK M OOYCIOBIMBAET CIOCOOHOCTh JKUAKOCTH K TEUYCHHUIO U YBEIWYEHHIO O0bema IpH
IUIaBJICHUU.

[Tomumo 3TOro ckopocth AUGGY3UU pacTeT C TEMIEPaTypol H3-3a YBEJIMYEHUS 4HCIa
JBIPOK B pe3yJIbTaTe TEPMUUECKOTO PACIIMPEHUs KUIKOCTH. MUHUMAIIbHAS YHEPTUsi, HEOOX 0iuMast
JUISL TOTO, YTOOBI MOJIEKYJIa KHUAKOCTU MOTJIA MEPEMECTUTHCS U3 OJTHOTO BPEMEHHOIO MOJIOKEHUS
paBHOBECHs B JIpyroe, Ha3bIBACTCS awnepeueli akmugayuu oug@ysuu. ITa BeTUUMHA 3aBUCHT OT
KOMIIAKTHOCTH YITAKOBKH MOJIEKYJI, UX pa3Mepa U OT MEKMOJICKYIISIPUBIX CHIIL.

Ananornyno oobsacHseTcs U MU y3ust MOJIEKYIT BEIIECTBA, PACTBOPEHHOTO B )KHUIKOCTH.
TemioBoe IBUKEHHE YACTHI] B KOJUIOUAHBIX U MUKPOTETEPOT€HHBIX *CUCTEMAaX MOJyYUIIO Ha3BaHUe
OpOYHOBCK020 08uUdIceHUs B YECTh aHTIIMKCKoro 6botanuka P. bpoyna, oOHapyxuBmiero ero B 1827
T.

10. INODY3MA B UICTUHHBIX PACTBOPAX 1 B KOJUIOUAHBIX CUCTEMAX
HHughghysueti HA3BIBAIOT CAMOMPOU3BOIBHO MPOTEKAIONINN B CUCTEME MTPOLIECC BHIPAaBHUBAHUS
KOHIICHTPALIUH MOJIEKYJI, HOHOB MJIA KOJUIOMIHBIX YAaCTHII MTOJT BIUSHUEM UX TEIUIOBOTO
xaotuyeckoro nBwxkeHus. Ouk (1855 r.) chopmynuposan nepsblii 3akoH auddy3un:
dm =-D(dc/dx)sdt
rae m — KonuuyecTBo npoauddynauposasiiero Bemiectsa; D — xoaddunment quddysumu,
3aBUCSIIUI OT CBOMCTB UG YHAUPYIOIIUX YacTHII U cpeibl, dC/dX — rpajueHT KOHIEHTpauK; S
— IJIOLIA/b, Yepe3 KOTOpyIo uaeT Auddy3us; t— npoaonKuTeabHOCTh Tuddy3uu.

3HaK MHHYC Tepe]] IPaBOil YacThIO PABEHCTBA IOCTABJICH MOTOMY, YTO mpou3BoaHas dc/dx
UMeEeT OTpUIIATeIbHOE 3HaYCHHE, TaK KaK C YBEIMUYECHUEM 3HAUCHUI X BEJIMUMHA ¢ YMEHBIIIAETCS.

11. OCMOTHUYECKOE JABJIEHUE o06ycnoBieHo pa3iuuMeM KOHIIEHTpallii pacTBOPOB B
cucTeMax pas/ielIeHHbIX MEMOpPaHOH.

12. CE/IMMEHTALIMOHHA SI YCTOMYMBOCTh

CriocoOHOCTh TUCTIEPCHOM CHCTEMBI COXPaHATh PAaBHOMEPHOE paclpesieIeHue YacTHIl 10 BCEMY
00BbeMy MPUHSITO HA3BIBATH CEOUMEHMAYUOHHOU, WITH KUHEMUYEeCKOU, YCMOU4UBOCHbI0 CUCTEMBI.
13. AACOPBLINA

Aocopbyueli Ha3bIBa€TCS CTYIICHHE Ta3000pa3HOTO WJIM PACTBOPEHHOTO BEIIECTBA Ha

MOBEPXHOCTU pazjena (a3. ['a3 wim pacTBOPEHHOE BEIIECTBO MPUHATO Ha3bIBaThb B ATOM Ciydae
aocopomueom, a JKUJIKOCTh HIIM TBEPIOE€ TEJ0, aICOPOUPOBABIIIEE X, — A0COPOEHMOM.
PaznuuatoT ¢u3nuecKyro, WM BaH-AEP-BaalbCOBY, aJCOPOIMIO U XMMUYECKYIO aJCOpOLMIO, WU
xemocopbuuio. B mepBoM ciyyae aicopOLMOHHBIE CHUJIBI MMEIOT Ty JK€ NPUPOLY, UYTO U
MEKMOJIEKYIISIpHbIE, WIIM BaH-/I€p-BaalIbCOBbI, CHIIbl. PU3nveckas ajcopOIus Bcerja oopaTuma.
[MPUPOJA AJJCOPBIIMOHHBIX CUJI

XUMHUECKHUE CBSI3H, BOJOPOIHBIE CBSI3U, CUIIbl BaH-nep-Baanbca.

TEOPUSI MOHOMOJIEKYJISIPHOM AJICOPBLIMN JIEHI MIOPA

Paznuuator ancopOuumio ra3a Ha TBEpAOM Tele, aJcOpOILUI0 PacCTBOPEHHOTO BELIECTBA Ha
TpaHUIle PacTBOP — ra3 W, HAKOHEI, aJICOPOIMIO PACTBOPEHHOTO BEIIECTBA HAa TPAHMIIE TBEPIOE
TEJI0 — PACTBOP.

AncopOmusi Taza Ha TBEPAOM Telle SBISIETCS MPOCTEUIIMM CiTydaeM ajcopOInH, Tak Kak
cucTeMa ra3 — TBEpPJO€ TEJI0 COCTOMT BCEro M3 JBYX KOMITOHEHTOB. ITosTomy amcopOuus rasa
TBEPJIBIM TEJIOM 0COOCHHO y/I00HA TSI TEOPETUIECKOTO PACCMOTPEHUS SIBIICHUS aIcCOPOIINH.

Hmeercsi HECKONBKO TeOpHil (pm3nMdeckoil aacopOIMM, M3 KOTOPBIX PAaCCMOTPUM IPEXkKIe
BCETO TEOPHUI0O MOHOMOJEKYJSIpHOW ancopOumu. Teopuss sTa Obuta mpemioxkeHa B 1915 r.
AMEpUKAHCKUM yueHbIM JIeHrMiopoM, HO, Kak oTMedaeT caMm JIeHrMiop, MM HCHOJIb30BaHBI
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npecTaBieHus 00 aJICOpOLMOHHBIX CHJIaX, BIIEPBBIC BBIABHHYTHIE pycckuM ydenbim JI. T
I'ypBuuem.

[Tpu pazpaboTke Teopun JISHrMIOp UCXOANIT U3 CIEIYIOUINX TOJIO0KECHUH.

1. AncopOuus sBiIsleTCsl JIOKAJU30BAHHOM M BBI3BIBAETCS CUJIAMHU, OJIM3KUMH K XMMHUYECKHM.
OpHako cieayer OTMETUTh, 4To JICHrMIOp cuMTan XUMHUYECKUMHU BCE CUJIBI, O00YCIIaBIMBAIOIINE
KOT€3MOHHYI0 IIPOYHOCTh BEIIECTBA, a TaKXKe MPOSIBIAIOLIMECS B SBICHHUSIX HCIApeHUs,
KPUCTAJIIIM3ALMH, [IOBEPXHOCTHOI'O HATSHKEHUS U T. 1.

2. Ancop6uust MoJIeKyJ aicopOTHBA IPOMCXOIUT HA aKTUBHBIX LIEHTPaxX, BCEI/la CYIIECTBYIOIUX Ha
MOBEPXHOCTH ajficopOeHTa. TakuMH HEHTpaMHU MOTYT ObITh MHMKH M BO3BBILICHHS, UMEIOIINECS Ha
ar000H, naxke caMOW IVIaJKOW MOBEPXHOCTH. Tak, Ha MOBEPXHOCTH KPHUCTAJIOB H3BECTKOBOIO
IIIaTa UMEIOTCS BHICTYITBI BhIcOTOH B 104—10 cM, 1ake TOHKO OTIONMPOBAHHBIE 3ePKaa HMEIOT
Ha TIOBEPXHOCTH BHICTYIIBI 10 310 cm.

B pesynbrare 00JblIOM HEHACHIILIEHHOCTH CUJIOBOTO MO OKoJio TakuX WIrkbII'i" evicmynos stn
YYacTKH 00.1adaiom CIOCOOHOCTBIO YAEP>KHUBATh HAJETAIOLIME MOJEKYJbl Ta3a, IPUYEM LIEHTP TeM
0oJiee aKTUBEH, YeM HEHACBIIICHHEE MOJICKYJIbI aIcOpOEHTa Ha €r0 MOBEPXHOCTH.

TEOPU S TTOJIMMOJIEKYJISIPHOU AJICOPBLIVN ITOJISSHU U TEOPUS BT

1. AncopOuust 00yCIIOBIMBAETCS YUCTO (PU3HUECKUMU CHUJIAMHU.

2. Ha mnoBepxHOCTH aAcopOeHTa HET aKTUBHBIX LEHTPOB, a aJCOPOLMOHHBIC CHIIBI
JEMCTBYIOT BOJIM3H OT MOBEPXHOCTH aJCOPOEHTA U 00Pa3yIOT OKOJIO 3TOM MOBEPXHOCTH CO CTOPOHEI
ra3oBoil (a3sl HENPEepHIBHOE CUIIOBOE MOJIE.

3. AncopOIMOHHBIE CHIIBI JEMCTBYIOT Ha CPAaBHUTEIBHO OOJBIIME PACCTOSHHS, BO BCSIKOM
ciyyae OoJiplIMe, YeM pa3Mepbl OTJACNIBHBIX MOJEKYJ aAcOopOTHUBA, U MO3TOMY MOXHO T'OBOPUTH O
CYIIECTBOBAaHHH Y MOBEPXHOCTH acOpOEHTa afcOPOLMOHHOT0 00beMa, KOTOPHI 3aMOIHACTCS MPH
ajicopOLIMK MOJIEKyJIaMHU a/1copOTHBA.

4. JlelicTBue afcOpOLIMOHHBIX CHJI 110 MEpPE yAaJeHUs OT MOBEPXHOCTH yYMEHBIIAeTCs U Ha
HEKOTOPOM PAacCTOSTHUU NMPAKTUYECKN CTAHOBUTCS PABHBIM HYIIIO.

5. IlputskeHue TaHHOW MOJIEKYJIBI TTOBEPXHOCTHIO a/icOpOEHTa HE 3aBUCHUT OT HAJUYHS B
a/ICOPOLIMOHHOM MPOCTPAHCTBE JIPYTUX MOJIEKYJ, BCIECICTBHE YEro BO3MOXKHA MOJIMMOJIEKYIISIpHAS
azicopOIusi.

6. ACOpOIIMOHHBIE CHIIBI HE 3aBHCAT OT TEMIIEPaTyphl, U, CIEA0BATEIbHO, C U3MEHEHUEM
TEMIEPATypbl aJCOPOIIMOHHBIII 00bEM HE HU3MEHSeTCs OTO HE NPOTUBOPEUYUT TOMY, UYTO C
NOBBIIIEHUEM TeMIepaTypbl aacopOLus yMEHBIIAETCS; B 3TOM Cllydae CHMKEHHE aJcopOIuH
0o0yCIIOBIMBAEeTCS HE YMEHBIIEHHEM aJCOPOIMOHHBIX CHJI, a YBEJIMYEHUEM B pe3yJbTaTe
HarpeBaHUsi MHTEHCHUBHOCTU TEIJIOBOTO JIBUKEHHUS aJICOPOMPOBAHHBIX MOJIEKYJ, YTO NMPUBOJUT K
YBEJIMUYEHUIO AeCOpOLUU.

XUMUYECKAS AJCOPBLIA

Ouznyeckass M XUMHYECKas aJCcopOLMs pa3iuyaloTcid MO CIEAYIOUIMM TpPU3HAKAM.
dusnueckas aacopOIMs BIOIHE oOpaTuMa u Mano-.cnenuduuna. Terora pusnueckoit aacopOuu
COCTaBJISieT OOBIYHO BCEro 2—§8 KKaJ/MOJIb M COM3MEpHMa C TEIUIOTOW KOHJeHcanuu. Teruora
XUMHUYECKOH ajcopOruu MoxeT jocturate 200 Kkan/Moib, T. €. HMMEET NOpPSJOK TEeIuIoT
XUMHUYECKHUX Peakiuid. XuMudeckas aacopOoIusi 00bIYHO HeoOpaTuma.

TEIUIOTA AJJCOPBIINU

WNurterpanbHast TermiaoTra aacopomuu  Cuum TPEACTaBISET c000W oO0Iee KOJIWYECTBO
BBIJICJIUBLIETOCS TpU aJcopOuuu Teruia, oTHeceHHoe K 1 T aacopbOenra. [luddepennuanbHas
TEIJIOTa aIcopOIun

JuddepenumanbHas TermaoTa aacopOUuu (mue MPEICTaBiasieT coO0OM OTHOIIEHHE 3TOTO
JIOTIOJIHUTEIBHO BBIIENMBIIETOCSd TEIUIa K JIONOJIHUTENBHO aJCOPOMPOBAHHOMY KOJHYECTBY
aacopOTuBa.
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CKOPOCTb AZACOPBIIMN

CxopocTb ¢u3znyecKoit aacopOIuu Ha HEMMOPHUCTHIX aicOpOeHTaX OOBIYHO BEChMa BEJIHKA, U
MOSTOMY HYacTO €€ M3MEpPHUTh OYCHb CIIOKHO. Bo MHOrmX ciyyasx aacopOLMOHHOE paBHOBECHE
nocturaercs 3a 10— 20 ¢, npuyem 90—95% ancopOTuBa CcBI3bIBAIOTCS aJCOPOSHTOM yike 3a 1—2
c. IIpakTHuecKku NPUHUMAIOT, YTO CKOPOCTh aICOPOLMU OMPENEIeTCs CKOPOCThIO, C KOTOPOM
a7ICOpOTUB JJOCTHTAET MMOBEPXHOCTHU aJICOPOEHTA, T. €. CKOPOCThIO AU Dy3HH.

BJIUSHUE HA  AJICOPBLIMIO CBOWMCTB AJICOPBEHTA U AJICOPBTUBA.
JIMHAMHWYECKA ST AJICOPELINA. AJICOPELIMS 3 CMECEN I'A30B

Brusinue cBoiictB amcopOeHTa.. AMopdHBIE aacopOEHTBI OOBIYHO TOpa3fo Jydlle
aZcopOUpYIOT Ta3, 4eM KpHUCTAJUIMYECKHe. DTO OOBACHAETCS, OYEBHIIHO, TEM, UYTO MOBEPXHOCTH
amMopdHOro ajcopOeHTa MIEPOXOBaTa, B TO BpeMs KakK IMOBEPXHOCTh KPHUCTAILIA, 32 MCKIIOYCHUEM
pebep U yrioB, riiaaKas.

Henopucrteie ancopOeHTHI, MoMydaeMble B pe3yabTaTe XMMUYECKHX PEaKIUid B pacTBOpe U
MOCIEAYIOLIET0 OCaKAeHUs (Hampumep, cyibdar 6apus), a TakkKe MyTeM pa3MelbYeHUs TBEP/bIX
Ten, 00NafaloT OOBMHO CPABHUTENBHO HEOONBIION yaenbHOH moBepxHOCThIO (1— 10 MYr) m
M03TOMY UMEIOT JIOBOJILHO OTpaHUYEHHOE MIPUMEHEHHE.
Bonee BBICOKOAMCIIEPCHBIE aJCOPOCHTHI C HEMOPUCTHIMH YacTUIAMH MOXKHO MOJYYHTH NpHU
HEMOJTHOM CTOPAaHUM OPTraHUYEeCKUX COCAMHEHUU (YIJIepOAHBIE, WM YEpHbIE CaXu) WIH
KPEeMHUHOPTaHUYECKUX COSAUHEHMH (Oesble caxu), a TaKXKe B Pe3yiIbTaTe THAPOJIN3a TAIOTEHUI0B
kpemuust (SiCls, SiF4) B mapax Boabl (a’pocwibl). I[lomydaembie MOPOIIKH C  YIACTbHOM
TIOBEPXHOCTBIO TOPSAAKA COTEH MZ/T MPUMEHSIOT B KAUeCTBE HATIONHHUTENEH IONMMEPOB, IAKOB U
CMa3oK.

Bnustnue cBoiicTB aacopOTHBA.

['a3 apcopOupyeTcst Tem Iydllle, YeM JIeT4e OH COKMXKAeTCs, YeM BBIIIE €ro KpUTUYECKas
temneparypa. [lozgHee ObIJIO yCTAaHOBIIEHO, UTO aAcOpOLMs ra3a TeM OO0Jbllie, YEM BbIIIE TEMIIepa-
Typa KUIEHHs BEIIeCTBa. YCTAHOBJICHA TAK)KE CBA3b MEXIY ajcopOuMel W TeIuIoTON McHapeHHs
raza. AppeHHyc Hallled, YTO KOJMYECTBO aJCOPOMPOBAHHOIO ra3a yBEJIMYMBAETCS C BO3pAaCTaHUEM
KOHCTaHTHI, @ B U3BECTHOM ypaBHeHUU BaH-nep-Baannbca.

Yder mnpursokeHHss MoJekyid. JleHCTBHE CHII TPUTSKEHHs Ta3a TPUBOIUT K TOSBICHHIO
JOTIOTHUTETIFHOTO JTABJICHUSI Ha Ta3, Ha3bIBAEMOT0 BHYTPEHHHUM JIABJICHHEM.
JUHAMUYECKASA AJICOPBIIA.

Ha nmnpaktuke Oonbplioe 3HauYeHHWE HMEET JUMHAMHUYEcKas  ajcopOuus, Korjaa
a7IcOpOUPYIOLIMICS Ta3 UM CMECH €r0 C BO3YXOM ITPOITYCKAIOT Yepe3 CIoM ajcopOeHTa
AJICOPBIIVS TA30B U3 UX CMECEI.

[Ipu amcopOumu W3 ra30BOM CMECH KaXKIbIM OTIEIBHBIN ra3 afcopOupyercs Bcerja B
MEHBIIIEM KOJMYECTBE, YeM €ClIM Obl MPOMCXOoIMIa aJcopouus oaHOro 3toro rasza. [Ipu sTom yem
Jydllle ra3 afcopOupyercs, TeM Jydllle acopOupyeTcs OH U U3 CMECH.

AJZICOPBLIMA HA TPAHULIE PACTBOP —T'A3

W3-3a OAHOPOAHOCTH W TJAJAKOCTH TOBEPXHOCTH BCSKOW JKHIKOCTH TPH HW3YUYCHHUH
ajcopOIIMM Ha €€ MOBEPXHOCTH COBEPUICHHO HEMPUIOKHUMBI OOBIYHBIE MpEJICTaBICHUS 00
aKTUBHBIX IeHTpax. OUeBWIHO, W3-3a PABHOIICHHOCTH BCEX yYaCTKOB MOBEPXHOCTH JKUAKOCTH H
TEIIOBOTO JBMYKEHUS €€ MOJIEKYJI HEJIb3sl TaK)Ke TOBOPUTH O KaKOM-HUOY/Ib 3aKpPEIVIEHUH MOJIEKYIT
a/IcopOTHBa B OTIPENIEIICHHBIX MecTaX. MOJIeKyIbl ancopOTHBa, €CIIM TOJILKO OHU HE CBS3aHBI PYT C
JPYroM MOJEKYJISIpHBIMU CHJIaMH, CHOCOOHBI CBOOOJHO MEpeMeIaThCsi Ha MOBEPXHOCTU U, KaK
NIPaBUJIO, HAXOSTCS B TETIJIOBOM JIBM)KCHUH.

[TOBEPXHOCTHOE HATSXXEHUE

Cuna, peiicTByiomiass Ha €OUHUIYY JUIMHBI TPAaHULBI pasfena Hu oO0yCIOBIMBAONIAs
COKpAIlleHHEe MOBEPXHOCTU JKUAKOCTH, HAa3bIBACTCS CHJIOM MOBEPXHOCTHOTO HATSIKCHUSA, WIIH,
MIPOCTO, MTOBEPXHOCTHBIM HATSKEHHEM.
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I[TOHATHE O IIOBEPXHOCTHO-AKTHUBHbLIX BEIIECTBAX

Bce pacTBOpHMbIe BellecTBa 10 MX CIOCOOHOCTH aCcOpOMpPOBATHCS HA I'PaHMIE KUAKOCTh
— BO3/1yX MO>KHO Pa3/Ie€JIUTh Ha JIBE IPYNIbl: IOBEPXHOCTHO-aKTUBHBIE BELLIECTBA U IIOBEPXHOCTHO-
MHAKTHBHbIC BELECTBA.

[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA CIOCOOHBI HAKAIJIMBATHCSA B TIOBEPXHOCTHOM CJIOE, H,
CJIeZIOBATENIbHO, IIPU 3TOM JIOJKHA MPOUCXOAUTH MOJI0KUTEIbHAS aicOPOLIUSL.

[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA JIOJDKHBI 00N aTh TOBEPXHOCTHBIM HATSIKCHHEM,
MEHbBIIUM IIOBEPXHOCTHOI'O HATSDKEHUS PACTBOpUTENs (MHAade HAKOIUIEHHWE BeIlecTBa B
MOBEPXHOCTHOM CJIO€ TEPMOJAMHAMMUYECKH HEBBITOJHO), U CPABHUTEIHLHO MOl PAaCTBOPUMOCTBIO;
IpU XOpPOIIEH pacTBOPUMOCTU OHU CTPEMMJIUCH Obl YHTH C IOBEPXHOCTU B IIyOb >KUAKOCTH. B
pe3yspTaTe HAaKOIUIEHMs Ha IIOBEPXHOCTH pacTBOpa MOJIEKYJI OTHX  BEILIECTB, clabo
B3aUMOJICHCTBYIOIIUX APYT C APYTroM, MEXMOJIEKYJIIPHOE B3aUMOJICHCTBHE B IOBEPXHOCTHOM CJI0€
YMEHbILAETCS U IOBEPXHOCTHOE HATSHKEHUE MAJAeT.

[ToBepXHOCTHO-UHAKTHBHbIE BEILECTBA CTPEMSTCS YITH C MOBEPXHOCTH KUJKOCTU B 00BbEM,
B pe3y/bTaTe YEro MPOMCXOAUT OTpHULIaTeNnbHas agcopouus, T. €. ['<O. [loBepXHOCTHO-UHAKTUBHBIE
BEIIeCTBA OO0JIAZIAI0T TOBEPXHOCTHBIM HATSHXKEHHEM, OOJIBIIMM IOBEPXHOCTHOIO HATSKEHMS
pacTBopuTens (MHauY€ OHU CaMOIIPOU3BOJIBHO HAKAIUIMBAJIUCh Obl B IOBEPXHOCTHOM CJOE), U
OOBIYHO BBICOKOM pacTBOPUMOCTBIO, YTO CIIOCOOCTBYET HUX CTPEMJICHHIO YHTH C IOBEPXHOCTU B
00BEM.

BemiectBa, He BIUAIONIME HA IOBEPXHOCTHOE HATSKEHUE PACTBOPUTENS, PACHPENEIIAIOTCS
PaBHOMEPHO MEXAY MOBEPXHOCTHBIM CJIIOEM U OOBEMOM PACTBOpPA U, CIEAOBATENbHO, IS HUX [ =
0. Takume BemecTBa 00JaJaIOT IOBEPXHOCTHBIM HATSKEHHEM, OJIU3KUM K IOBEPXHOCTHOMY
HaTSHKEHUIO PaCTBOPUTEIIS.

YcraHnoBienue PaBHOBECHOI'O 3HA4YeHUs HOBEPXHOCTHOTO HaTSDKEHUS.
bananc MosekyIspHBIX CHJI HA BHOBb OOPa30BaHHOIN MOBEPXHOCTU MHAMBHUIYAJIbHBIX KUIKOCTEH, a
CIIEIOBATEJIbHO, M PABHOBECHOE 3HAUEHHE IIOBEPXHOCTHOIO HATSHKEHUS YCTAHABIIMBAIOTCA
IPAKTUYECKM MrHOBeHHO. Ha moBepXHOCTHM e pacTBOPOB IOBEPXHOCTHO-AKTHUBHBIX BEIIECTB
JIOJKHA YCTAaHOBUTBHCS PABHOBECHAs KOHIIEHTpAlLUsl IMOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA, YTO
OCYIIIECTBIISIETCS B pe3yibTaTe 1uddy3un..

3aBUCHUMOCTb TIOBEPXHOCTHOTO HATSKEHMSI OT TEMIIEPATYPBI.

[ToBepxHOCTHOE HATSKEHHE WHIUBUAYAIbHBIX JKUAKOCTEH, Kak yke ObUIO CKa3aHo,
MOHOTOHHO yMEHbHIaeTCs ¢ Temneparypoil. [1oBepXHOCTHOE HaTsKEHHE pPAacTBOPOB HEKOTOPBIX
MOBEPXHOCTHO-aKTUBHBIX BEILIECTB C MOBBIIIEHUEM TEMIIEPATyphl MOKET U3MEHSTHCS 110 KPUBOH C
MaKCHMYMOM.

YPABHEHUE I'MBBCA

Jlnis uHTepIpeTanyii siBIeHU afcopOLru Ha TpaHUIle pacTBOP — ra3 BeChMa CYIIECTBEHHO
YCTaHOBUTH CBSA3b MEXAYy H30BITKOM aJCcOpOMpPOBAHHOTO BEIIECTBA B IOBEPXHOCTHOM cioe I,
KOHIIEHTpaLMeN OBEPXHOCTHO-aKTUBHOI'O BEIIECTBA B PACTBOPE C- U IOBEPXHOCTHBIM HATSKEHUEM
a Ha IpaHUIle pacTBOp — Tra3. OJTa CBsA3b A pa30aBiIeH HBIX PacTBOPOB JAeTCS M3BECTHBIM
ypaBHeHHeM ajacopbunu I'n6oca.

I' =-(C/RT)(dc/d o)

C- KOHIICHTpanus HAB, G — MOBCPXHOCTHOC HATAKCHUC

BJIMAHUE HA AJCOPBIIUIO HA T'PAHUIE PACTBOP—I'A3 CTPOEHUSA U PA3SMEPA
MOJIEKVYJIBI IIOBEPXHOCTHO-AKTUBHOI'O BEIIECTBA. [IPABUJIO TPAYEBE
HenomsipHoii 9acThi0 MOJEKYJbl MOBEPXHOCTHO-aKTUBHOIO BEIIECTBA OOBIYHO SBISIOTCS
anudaTuyecKkre Wik apoMaTHIEeCKUe paJuKabl.
JllMHa yriaeBoJOpOAHOIO pajuKala CHUJIBHO CKa3blBA€TCS HAa MOBEPXHOCTHON aKTUBHOCTH
Mosekynbl. Jltokio, a 3atem TpayOe, u3yuasi MOBEpXHOCTHOE HATSXKEHUE BOJAHBIX PACTBOPOB I'OMO-
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JIOTUYECKOI0 psifia MPEIENIbHBIX JKUPHBIX KUCIIOT, HAllJIM, YTO MOBEPXHOCTHAs aKTUBHOCTb 3THUX
BEIIECTB Ha TpaHULE pacTBOpP — BO3JIyX TEM BbllIE, YeM OOJblle IJIMHA YIIIEBOJOPOJHOIO
panuKaia, Ipu4eM B CPEHEM OHa yBelIuuuBaeTcs B 3,2 pasza Ha kaxayto rpynmy CH.

CTPOEHME AJICOPBIIMOHHOI'O CJIOA HA 'PAHULIE PACTBOP-T'A3

MOHOMOJIEKYISIPHBIE IJIEHKU HA IOBEPXHOCTH BOJBI MOTYT HAXOJAUTHCS B TPEX COCTOSTHUSAX:
ra3oo0pa3HOM, JKUAKOM M TBepIoM. JKujakue M TBep/ble MOBEPXHOCTHBIC IJICHKH Ha3bIBAIOTCSA
TaK)K€ KOHJCHCHPOBAHHBIMHU IUIEHKAMH. ATpEraTHO€ COCTOSIHUE MOHOMOJIEKYJISPHOW IJIEHKU
OIIpeNIeNsIeTCsl MOJIEKYIISIPHBIMU CUJIaMHU, AEHCTBYIOLIUMH MEX]Ty MOJICKYJIaMH IIJIEHKH.

["a3000pa3Hble MOBEPXHOCTHBIE TIEHKH.

B pe3ynbrare TEMI0BOro ABMKEHHUS MOJICKYJIbl BCE BPEMs IEPEMEILAIOTCS [0 TOBEPXHOCTH
BOJIbl HE3aBUCHMO JPYT OT APYra, 4TO OOYCJIOBIUBAET IOBEPXHOCTHOE NAaBICHUE, ICHCTBYIOIEE B
HalpaBJI€HUH, IMPOTHUBOIOJOKHOM IIOBEPXHOCTHOMY HATSDKEHUIO. Takyro IUIEHKY € IOJHBIM
OCHOBAHHEM MOXHO CYMTATh JBYXMEPHBIM Tra3oM, MOCKOJIbKY MOJIEKYJbl 3TOrO ra3a HE MOIYT
OTOPBATHCS OT BOABI M BBIHYKJIEHBI IBUTaThCS TOJIBKO B JIBYX U3MEPEHHUSX.

[TonsipHas rpynmna AUQUIBHON MOJEKYJbl MOBEPXHOCTHO-aKTUBHOI'O BellleCTBa Ojaropaps
rUIPOGUIBHOCTU M CIIOCOOHOCTH THIPAaTUPOBAThCs OyAET MOrpy’keHa B BOAY, a yIJIEBOJOPOIHBIN
pamukan OyHeT Jexarb «IUIallIMs» Ha BOJE, TaK KaK MEXAY PaJWKaIOM M MOJIEKYJIaMH BOIbBI
CYLIECTBYIOT CUJIbI IPUTSKEHUSL.

AZICOPBLIMA HA TPAHUIIE TBEPJOE TEJIO — PACTBOP

AncopOumsi U3 pacTBOpa Ha TBEPIOM IMOBEPXHOCTH, IOy, Hamboiee BaKHA IS
KOJUTOMIHOM XMMHH, TaK Kak MMEHHO OHa JISKUT B OCHOBE TaKWX BAXKHEUIIMX SIBICHUH, Kak
o0pa3oBaHue U pa3pyLICHHUE JIHO30JICH, a TAK)KE UX YCTOHYHUBOCTb.

[Tpu paccMoTpeHuH aacopOIUU U3 pacTBOpa Ha TBEPIOM Tejl€ MPHUHATO pa3iuyaTh JBa
ciyvasi: aficopOLUI0 HEAIEKTPOIUTOB, KOTIa aICOPOUPYIOTCS MOJIEKYIIBI aIcCOPOTHBA, U aJICOPOLIHIO
AIIEKTPOJIUTOB, KOT/Ia U30UpaTEeNbHO acCOPOUPYETCS OJUH U3 HOHOB DJIEKTPOJIUTA.

MOJIEKVYJISIPHAS AACOPBLIUA U3 PACTBOPOB

KonuyecTBo BemecTBa a, MOJIEKYJIIpHO afacopOupoBanHoe | T amcopOeHTa U3 pacTBOpa, OOBIYHO
BBIYHUCIISIOT 110 YPABHEHUIO:

a = (Co-C1).1000/m

rae Co u Ci HavasibHas M paBHOBECHAs KOHIEHTpalMU aJicopOTHBa, MOJb/1; V — o0beM
pacTBopa, U3 KOTOPOTro MPOUCXOAUT afcopOIus, J; m — Macca aacopoenta, 1000 — mepeBogHOM
MHOXHTENb (1J1s1 IepeBojia U3MEPsieMOil BETMUMHBI B MMOJIB/T).

Monekynsl afncopOTHBa ¥ CpeAbl SBISIOTCS KOHKYPEHTAaMH, OYEBHUIHO, YeM XYXKe
ajzicopbupyercs cpena Ha afcopOeHTe, TeM Jiydlle OyJeT MPOUCXOIUTh afcopOIHsl pacTBOPEHHOTO
BemecTBa. Yem OoJbIlle TTOBEPXHOCTHOE HATSHKEHHWE CaMOW CpeIbl, TEM MEHbBIIE €€ MOJEKYJIbI
CHOCOOHBI K aJIcOpOLIMU Ha TBEPAOM Tele M TeM JIydlle Ha HeM aJacopOupyercs pacTBOPEHHOE
BEIIECTBO.

NOHHAA AACOPBLINA

Houbl, criocoOHBIE MOSPU30BATHCS, aACOPOUPYIOTCS OOBIYHO TOJNBKO HAa MOBEPXHOCTSIX,
COCTOSLINX M3 MOJISIPHBIX MOJIEKYJl MM U3 MOHOB. I103TOMY HOHHYIO a/ICOPOLIMIO YacTO HA3bIBAIOT
TaKKe MOJISIPHOU a/IcOpOIIUECH.

Mukpoy4acTKM  TOBEPXHOCTH,  HECYLIHME  OIpEeJeNeHHBIH  3apsa,  aIcopOupyroT
TIPOTHBOMIOJIOKHO 3apsHKEHHBIC HOHBI. [IpH TOM HOHBI AIEKTPOJINTA, HECYIIHE TPOTHBOIIOIOKHBIN
3HaK, HEMOCPEJICTBEHHO HE aJCOpOMpYIOTCS, HO TMOJ JCWCTBHEM CHJI 3JEKTPOCTATHUYECKOTO
HNPUTSKEHUS. OCTAalOTCsl BOJNM3M afcOpOMpPOBAHHBIX HOHOB, 00pa3ys C HHMMH Ha IOBEPXHOCTHU
a/7icopOeHTa TaK Ha3bIBaeMbIil TBOMHOM IEKTPHUECKUI CIIOH.
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OBMEHHAS AJICOPBLIUA

Ecnu Ha moBepxHOCTH ajicopOeHTa yxe aAcopOupoBaH 3JIEKTPOJIUT, TO MPU KOHTAKTE ATOTO
copOeHTa ¢ IpYruM JIEKTPOIUTOM TOYTH BCErJa B TOW WM MHOM CTENEHM HAOIIOIACTCS 0OMeHHAs
aocopbyus, Win, IpaBUiibHEe, 0OMEH HOHOB MEX/Y - ABOWHBIM AJIEKTPUYECKUM CIIOEM aJcopOeHTa
u cpenoii. [Ipu oOMeHHON ancopOumMu ancopOEHT, MOTIoMIasl ONMPeNIeICHHOS KOJIHMYECTBO KaKWX-
a100 MOHOB, OJHOBPEMEHHO BBIIETSET B PACTBOP SKBUBAJICHTHOE KOJUYECTBO JPYTUX HOHOB TOTO
K€ 3HaKa, BRITECHEHHBIX C TOBEPXHOCTH.

K o6meHy ciocoOHBI HE TOJIBKO Yy>KEPOIHbIE HOHBI C aJICOPOMPOBAHHBIMH aJICOPOCHTAMH,
HO ¥ MOHBI, 00pa3yIOIIUeCs U3 CaMOro aIcOpOeHTa B pe3ysIbTaTe AUCCOLUALMU €TO MOJICKYJ.
SABJIEHUA CMAYNBAHUA

K sBnenuro agcopOuuu ONM3KM  SIBICHUS CMadWBaHHUS, TAaKXKE OINPEICIISIOMINECs
MHTCHCUBHOCTHIO B3aUMOJCHUCTBUS MEXJYy MOJIEKYJIaMH pa3IMYHBIX BellecTB. PaccMoTpum
SIBJICHHUS] CMAaUMBAHUs HA TIPUMEPE KaIlIM >KHIKOCTHU, HAHECEHHOW Ha MOBEPXHOCTH TBEPAOIO TEa,
XOTSD» KOHEYHO, MOKHO TOBOPUTH M O CMAaUUBAHUU KHUAKOCTHU YKHUJIKOCTBIO.

CmaunBaHue U KpaeBOM yroJl.

Ecnu MonekyInbl )KUJKOCTH B3aUMOJICHCTBYIOT ¢ MOJIEKYJIaMH TBEPJOTO Tella CHIIbHEee, YeM
MEXYy COOOK, TO KHJIKOCTh PAacTeKaeTcs IO IMOBEPXHOCTH WM, KaK TOBOPST, CMadyWBaeT ee.
PacTexanue mpoucxoauT A0 TeX MOop, MOKa KUIKOCTh HE MOKPOET BCIO MOBEPXHOCTH TBEPAOTO Teja
WM TIOKa CJIOW UJKOCTH HE CTAHET MOHOMOJEKYJSPHbIM. TakoW ciydail Ha3bIBACTCS NOJHbIM
cmayusanuem. OH HAOMOIAETCsl, HAPUMED, IPU HAHECEHUH KaIlIM BOJIbI HA TTIOBEPXHOCTh YHCTOTO
CTEKJIa.

Ecnu Mosexyinbl KUAKOCTH B3aUMOJICHCTBYIOT JPYT C APYTOM 3HAYUTEIHHO CHIIbHEE, YeM C
MOJIEKYJIaMH TBEPJIOTO Tela, pacTeKaHWs He mpousoiner. Haobopor, >kKMaKocTh cobepercs Ha
MOBEPXHOCTU B KaIUIlO, KOTOpas, eciu Obl He JeiCTBOBajia cujia TSHKECTH, MMesa Obl MOYTH
chepuueckyto hpopmy

Ecnu ke TBephoe Telo Jydllle CMauuBaeTCsl HEMOJSPHBIM YIJIEBOJAOPOJIOM, T. €. €CIU s
BOIbI yT01 > 90°, MOBEPXHOCTh HA3BIBAIOT 2UOPOPOOHOU WU 01€0PUNLHOIU.

ANITE3UA

K siBneHusiM ajgcopOIuy ¥ CMayMBaHHS JOBOJIBHO OJIM3KU TaKXKe SBICHHS adee3uu, KOTIa
JIBE B3aMMHO HEPACTBOPHUMBIE KHJKOCTH, JINOO XKUAKOCTh U TBEPAOE TENO, NOO, HAKOHEI, JBa
TBEPJIbIX TeJa MPUBOJSATCS B TECHBIM KOHTAKT JIPYT C IPYTrOM U MO ACHCTBUEM MEKMOJEKYIISIPHBIX
WIM WHBIX (HampuMep, AJIEKTPUYECKUX) CHIJI MPOYHO MPUIUMNAIOT APYr K APYry Tak, 4TO AN UX
paszeneHus Hy>KHO MPUJIOKUTh U3BECTHOE YCUITUE HITU TIPOU3BECTH PaldoTYy.

PaznuuaroT Tpu ciayyast aare3uu.

1. Anre3ust MEXTy IBYMsI >KHJIKOCTSIMHU.

2. Anre3ust MeX]y KMJIKOCTbIO U TBEPABIM TEJIOM.
3. Aare3uu MeXy TBEPJbIMH TEIIaMH.

14. TIOHATHE Ob DJIEKTPOKMHETHUYECKUX ABJIEHUAX

[lpn HanoXXEHUHM PA3HOCTH AIIEKTPUYECKUX IOTCHIMAJIOB Ha AIIEKTPOJbI, OIYICHHBIC B
3aI0JIHEHHBIE BOJION CTEKJISIHHbIE TPYOKH, BOTKHYThIE B KYCOK CHIPDOW INIMHBI, )KUJIKOCTh B TPYOKeE ¢
TIOJIO)KUTEIBHBIM TOJIIOCOM MYTHENA, a B TPyOKE C OTPHIATENBHBIM IOJIOCOM BOJA OCTaBajach
HpOSpa‘IHOﬁ. 9T10 YKa3bIBaJl0 Ha TO, YTO YAaCTHUIBI I'NTMHBI IIEPEHOCATCA B JJICKTPUYCCKOM IIOJIC K
NOJIOXKUTEITBHOMY TOJIOCY. boree mo3gHUMH HCClieOBaHUSIMH OBLJIO YCT@HOBJIEHO, YTO YaCTHIIBI
HIEPEHOCSTCS. B DIIEKTPHYECKOM TI0JIE C TIOCTOSTHHOW CKOPOCTBIO. JTa CKOPOCTh TeM OOJIbINE, YeM
BBIIIE MPUIOKEHHAsT Pa3HOCTh MOTEHIMAIOB M TUAJICKTPHYECKask MPOHUIAEMOCTh CPEIbl, H TeM
MEHBILIE, YeM OOJbIIe BS3KOCTh Cpenbl. [lepeHoc YacThi, B DICKTPUYECKOM IIOJI€ MOITYYHI
Ha3BaHHe eKTpodopesa.
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Pelice 3ameTnn Takxe, 4TO €CIM TOHKHMM KBapLEBbIN NIECOK IOMECTUTD B CPEAHIOI0 YacTh U-
o0pa3Hoil TpyOKH Tak, 4TOOBl OH 00pa30oBaj Kak Obl MOPUCTYIO auadparMy, 3aTeM 3aroJHUTH
TpyOKYy BOJOW M TPWIOXKUTH DIEKTPUUYECKUHA TOK K 3JIEKTpOJaM, MOMEHIEHHBIM B 00a KOJeHa
TPYOKH, TO YPOBEHb BOJbI B KOJIEHE C OTPULATEIbHBIM 3JICKTPOAOM OyJeT MOBBIIATHCA 10 TEX MOp,
MOKa Pa3sHOCTh YPOBHEH B 00OHMX KOJIEHaX He JOCTHTHET OompeAeseHHOro 3HaueHus. [lomoOHo
a5eKTpoopesy 3TOT MPOLECC MIET € IMOCTOSHHOW CKOpPOCThIO, U KOJMYECTBO IEPEHECEHHOU
KUAKOCTU MPSIMO TPONOPLUOHAIBHO NPUIIOKEHHOM Pa3HOCTH MOTEHIUAIOB U JAMAJIEKTPUUYECKOM
IPOHULIAEMOCTH M OOpaTHO MNPONOPLUOHATIBHO BA3KOCTH cperdbl. MccnenoBanusimu Bunemana,
npoBeeHHbIMU B 1852 1., OBIO YCTaHOBJIEHO, YTO KOJMWYECTBO KHMJKOCTH, MPOLIECAIICH uepes
KallWJLISIPbl HOPUCTON Anadparmbl, IPONOPILHMOHAIBHO CUJIE TOKA M IIPU MOCTOSHHOM CUJIe TOKa He
3aBHCUT OT IUIOUIAJM CEYECHUS WM TOJNIIMHBI auadparMbl. OTO sBJICHHE OBUIO HA38AHO
3JIEKTPOOCMOCOM, UJIH JIEKTPOIHA00CMOCOM.

[Mpuunaa oboux siBieHui, oOHapykeHHBbIX @. ®. PeiiccoM, omHa M Ta XK€ — HaJIMUUE
pPa3sHOUMEHHBIX 3apsJoB Yy TBepaoll u xuakod ¢aswl. [lpu snmexTpodopese B pesynbTare
BO3HUKHOBEHUS 3JIEKTPUUECKOTO IMOJISI MEX]Y 3JIEKTpOoJiaMu, Osiarojapsi MajJoMy pa3sMepy 4acTHUll
[JIMHBI, IPOUCXOAUT MEPEHOC OTPULIATENILHO 3apsKEHHOM TUCIepcHO (has3bl K MOJIO0KHUTEIbHOMY
anektpony. IIpu anekrpoocMoce BBUAY TOrO, YTO YACTULIBI IECKA CIUIIKOM TSXKEJbl, 10J] BIUSIHUEM
JIEKTPUUECKOTO MMOJIS M0 KanWLIspaM, UMEIOIIMMCS B CJIO€ MEeCKa, K OTPULIATEILHOMY 3JIEKTPOAY
HepeIBUraeTCs MOJIOKUTEIBHO 3apsyKeHHAs! )KUJKOCTb.

Jopu B 1878 r. o6Hapy»Kui1, 4TO NpU OCEJaHUM KAKUX-JINOO 4acTUI] B KHUJIKOCTH, HAIIpUMeEp
IIeCKa B BOJI€, BO3HMKACT AJIEKTPOJBMIKYILAS CHUJIAa MEXAY JIBYMS JIEKTPOJamMH, BBEJCHHBIMU B
pasHble MecTa CTOJ0a MXHUIKOCTH. DTO SBJICHHME, NMPOTUBOMOJIOKHOE 3EKTpodopesy, MOTyUHIIo
Ha3BaHue P ¢dekra JJopHa, MM noTeHIHAaIa CeAUMEHTALINH.

[Ipy nponaBIMBaHUM JKUAKOCTH 4Yepe3 IOPHUCTYIO IEpPEeropoiky, Mo 00euM CTOpOHaMm
KOTOPOM HAXOJATCS JNEKTPO/IbI, TAK)KE ObLII0O OOHAPYKEHO BOZHUKHOBEHUE PA3HOCTHU MOTEHIIUAJIOB.
SBnenue 3710, OoTKphIToe KBHHKEe B 1859 r. m oOpaTHOe 31€KTpoocMocy, ObLIO Ha3BaHO IO-
TEHI[MAJIIOM IPOTEKAHUs, UJIM TTOTEHIIUAIIOM TEUEHUSI.

15. CTPOEHUE JIBOMHOI'O DJIEKTPUYECKOI'O CJIOS

JIBOWHOM SNEKTPUUYECKUN CJIOW COCTOMT U3 MOHOB OJHOTO 3HAKA, OTHOCHUTENIBHO IPOYHO
CBSI3aHHBIX C JUCIIEPCHOM B Ciydae JIMO30Jel TBepoit (ha3oil (nomenyuanronpedensroujue uoHol), u
SKBUBAJIECHTHOTO KOJIMYECTBA MPOTUBOIIOJIOXKHO 3apSKEHHBIX HMOHOB, HAXOJSALIUXCS B KUIKON
JUCTIEPCUOHHON cpezie BOIM3U MexX(pa3HOU TOBEPXHOCTH (HPOMUBOUOHDL).

Teopus 'ensmronbua — Ileppena. CoracHo 3TOM TEOpUM JBOMHOMN CIIOM MPENCTABIIAETCS
Kak Obl TUIOCKUM KOHJEHCAaTOpOM, OJHAa OOKJIaJKa KOTOPOTO CBsi3aHAa HEMOCPEACTBEHHO C
MOBEPXHOCTHIO TBEPJOTO Tela (CTEHKOH), a apyrast 00KiIaaka, Hecylasi MPOTUBOIIOIOKHBIN 3aps/,
HaXOJIUTCA B KUJIKOCTH HA OY€Hb MAJIOM PACCTOSIHUH OT TIEPBOM.

Teopus I'ym — UsnMeHa. 3HauMTENBHBIM IIArOM BIEpPEN SIBUJIAch TEOPHs JBONHOTO
AIIEKTPUYECKOTo €105 ¢ AU (GY3HBIM CIOEM NMPOTUBOMOHOB, MPEUIOKEHHAs HE3aBUCHMO JIPYT OT
apyra I'ym (1910 r.) u Usnmenom (1913 r.), Dra Teopus B 3HAUUTEIHHOM Mepe YCTpaHHUIA
HepocTtaTku Teopuu ['enbmromnsia — Ileppena.

[To teopun I'ym — UsmMeHa MPOTHBOMOHBI HE MOTYT OBITH COCPEAOTOYEHBI TOIBKO Y
MexX(pa3zHON MOBEPXHOCTH M 0Opa30BBIBATH MOHOMOHHBIA CJIOW, a paccesHbl B KUAKOW ¢ase Ha
HEKOTOPOM PACCTOSHUM OT T'paHMIIbl pa3zena. Takas CTpyKTypa JABOMHOTO CJIOsSI ONpEnemnsiercs, ¢
OJTHOU CTOPOHBI, JIEKTPUUECKUM TIOJIEM y TBEPI0H (a3bl, CTPEMSIIIMMCS TPUTSIHYTh SKBUBAJICHTHOE
KOJIMYECTBO MPOTHBOIOJIIOKHO 3apSHKEHHBIX HOHOB BO3MOXKHO ONMXKE K CTEHKE, a C JIpyroi
CTOPOHBI, TEIUIOBBIM JBHUKEHHEM HOHOB, BCIEICTBUE KOTOPOIrO NPOTUBOUOHBI CTPEMSTCS
paccesiTbest BO BceM o0beMe kuakoi (as3pl. Takum 00pa3oM, BOSHUKAET PABHOBECHBIN Oughghy3nwiii
CJIOH MMPOTHUBOMOHOB, CBSI3aHHBIX C TBEPIOH (a30il.
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9T0 AOCTATOYHO XOPOIIO COrIaCy€CTCsd C SKCICPUMCHTAJIIbHBIMU NaAHHBIMHU.

Teopus LlTepna.
B 1924 r. IllTepH npeangoxkui cXxemy CTpOEHUs IBOMHOTO AJIEKTPUUYECKOIO CIIOsl, B KOTOPO
oH o0bemuHun cxembl ['enbmronmbina — Ileppena m I'ym — Usnmena. Pa3spaGateiBasi Teopuio

JIBOMHOTIO 3sieKTpudeckoro cios, LTepH nexoaui u3 AByX IpeanoChUIOK.

Bo-nepBbIX, OH MPUHSAJ, YTO UOHBI UMEKOT KOHEYHBIE BIIOJIHE OIpPEICICHHbIE pa3Mephl U,
CJIEZIOBATENILHO, IIEHTPHI HOHOB HE MOT'YT HaXOJUThCS K TOBEPXHOCTHU TBEPAOH (a3bl OIIKe, 4eM Ha
PAcCTOSIHUM MOHHOTO pajguyca.

Bo-Bropeix, Illtepn yuen cnenuguveckoe, HE JIIEKTPHUECKOE B3aUMOJCHCTBUE MOHOB C
MOBEPXHOCTHIO TBEpAOH (ha3bl. ITO B3aUMOJICHCTBHE 00YCIOBICHO HATMYUEM HAa HEKOTOPOM MajoM
PAaCCTOSIHUU OT MOBEPXHOCTH IMOJISI MOJIEKYISAPHBIX (21COPOIIMOHHBIX ) CHJL.

16. TIOJIYUEHUE U OYUCTKA KOJUIOMJAHBIX CUCTEM. CTPOEHUME KOJUIOMAHBIX
MUIEJLT

Paznuyaror MeToapl CHHTE3a KOJUIOUIHBIX CHCTEM KOHACHCAIIMOHHBIC U TUCTIePTralliOHHBIE.
Oco00 OT 3THUX METOIOB CTOUT METOJ MENTH3allMM, KOTOpBIA 3aKiIoyaeTcs B IEpeBOAE B
KOJIJIOWIHBIN PacTBOpP OCAAKOB, IEPBUYHBIC YACTUIIBI KOTOPBIX yKEe UMEIOT KOJUIOUTHBIE pa3MephI.
OCHOBHBIMU  JIByMsI YCIOBUSIMM Ul HOJYYEHHUS KOJUIOMAHBIX CHCTEM, HE3aBHCUMO OT
OPUMEHSEMBIX METOJOB CHHTE3a, SBIAIOTCS HEPACTBOPHUMOCTb HJIM  JIOCTATOYHO  Maas
pPacTBOPUMOCTb JUCIEPCHON (a3bl B JAUCHEPCUOHHOW cpejle M Hajluuue B CHCTEME, B KOTOpOH
00pa3yroTCs YaCTHUIIBI, BEIIECTB, CIOCOOHBIX CTAOMIM3UPOBATH 3TH YACTHUIIEI.
KouaencamoHHbIi METO.
O06pa3oBaHre OOBIYHBIX KPHCTAIUTUKOB ITPOTEKAET B JBE CTA/IUU:
1) BO3HMKHOBEHME 3apojbliliell (LIEHTPOB KPUCTAUIM3ALUM) B MEPECHILIEHHOM pPacTBOpE, IpUYeM
NPECHIIICHHE MOXXET OBITh BBI3BAHO XHMHUYECKOH peakmued, NPHUBOAAIICH K TOTYYCHHUIO
MaJIOpaCTBOPUMOT'O COEIMHEHHsI, YMEHBIIECHUEM PaCTBOPUMOCTH COCTUHEHHUS IPU 3aMeHe JTyUIlero
PacTBOPUTEIIS XYALINM, OXJIaXJICHUEM PacTBOpa M IPYTUMH MPHUUNHAMH;
2) pocT 3apopliiei, 4TO IPUBOAUT K 00pa30BaHMIO JJOCTATOYHO KPYIHBIX KPUCTAIIIOB.
Meroxa nenTu3anuu.
[TenTu3anmeil Ha3bpIBalOT MEPEXOJ B KOJUIOMIHBIM pacTBOp OCAAKOB, 00pa30BaBIIUXCSA IPH
Koaryjsuu. TepMuH menTu3anusi ObUT BBeleH eme ['poMoM Ha OCHOBAaHWM YHCTO BHEUTHETO
CXOJ/ICTBA Tpoliecca MEeNTU3alUU C PacTBOPEHHEM OEeNKOB IMOj BIUSHHEM IerncuHa. Ilentuzanus
MOXET TIPOHUCXOAWTH B pe3yabTaTe IMPOMBIBAHUS OCAgKa WM TIOf JCHCTBHEM CIEIHAbHBIX
BEIIECTB — MenTu3aTopoB. llpm 3ToM M3 ocajaka ynansioTcs KOaryaupyrollue HOHBl HWIH
NENTHU3aTOp aICOPOUPYETCs KOJUTOMIHBIMU YaCTHIIAMU OCAJIKa, YTO BeIET K 00pa30BaHUIO JBOWHBIX
AIIEKTPUUYECKUX CIIOEB WJIM COJIbBATHBIX 000JI0UYEK BOKPYT KOJUIOMIHBIX, YACTHUI] U K MPEOJOJICHUIO
Omaromapsi HMM CHJI CICIUICHHST MEXKAY 4YacTHIaMd. [lenTu3anuu MpensTCTBYIOT —SBICHUS
PEKPUCTAIUIM3ALINY U CTAPEHUs], TPUBOASAIINE K CPALIMBAHUIO YACTHI IPYT C IPYTOM.
[Tomy4yenue 3051€il METOOM TUCTIEPTrUPOBAHUS.
K »TOMy MeTOAy OTHOCHTCS MOJIyuY€HHE KOJIOUIHBIX UM MUKPOTETEPOT€HHBIX CHCTEM OOBIYHBIM
MEXaHUYECKUM JUCTIEPTUPOBAaHUEM W BUOPAIIMOHHBIM H3MEJIbUYCHUEM, HAIpUMep C IMOMOIIBIO
yIABTPa3BYKOBBIX KojieOaHuil. K 3TOMy k€ METOy MOYKHO OTHECTH IOJIyuyeHHE 30J1ei U C TTOMOIIBIO
AIIEKTPOPACIBIIICHUS, XOTS TIO0 CYIIECTBY JJIEKTPOPACIIBUICHUE SBISIETCS KOMOMHAITUEH TPOIIECCOB
JUCTIEPTUPOBAHMS U KOHJICHCALIH.

Jmanu3 — o4YMCTKa KOJUIOUTHBIX PACTBOPOB M CYOCTaHIIMIA BEICOKOMOJIEKYIISIPHBIX BEIIIECTB
OT PACTBOPEHHBIX B HHMX HHU3KOMOJIEKYJSIPHBIX COEAMHEHUH IpH MOMOIIM TMOJTYIPOHULIAEMOMN
meMmOpaHnbl. [Ipy auanuse MoJeKyabl pacCTBOPEHHOTO HHU3KOMOJIEKYJISIPHOIO BELIECTBA MPOXOIST
yepe3 MeMOpaHy, a HECIOCOOHbIE IUANIU3MPOBaTh (IPOXOAUTH 4Yepe3 MeMOpaHy) KOJUIOHMIIHBIC
YJaCTUIILI OCTAIOTCS 3a HEW.
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Onexrpoauanu3. [1ockonbKy HH3KOMOJEKYISIpHBbIE NPUMECH B 30J5X OOBIUHO SBISIOTCS
JNEKTPOJIUTAMH, [UAIU3 MOXXHO YCKOPUTH IIyT€M HAJIOKEHUA Ha JUAIN3YEMYHIO JKUIKOCTb
AEKTPUYECKOTO TOJIA.

Vierpadunsrpauusd. YiaeprpaduiabTpanued  HaszplBaeTCs  AMATIM3, IPOBOJUMBIN IO
nasienueM. [lo cymecTtBy yabTpadmiibTpanusi SBJISETCS HE METOJOM OYMCTKH 30JICH, a JIHIIb
METOJIOM HX KOHLIEHTpUpoBaHUsA. [Ipm 3TOM BaKHO, YTO IOBBIIAECTCA KOHLECHTPAUUS TOJIBKO
JCTIEPCHOM (pa3bl, cOCTaB ke AMCIIEPCUOHHOM Cpe/bl MPAKTUYECKH OCTACTCS TOCTOSHHBIM.
YCTOMYUBOCTD U KOATYJIALMA KOJIJIOUIHBIX CUCTEM*

OObIyHBIE KOJUIOMAHBIE CHUCTEMBI B OTJIMUME OT MOJIEKYJISIPHBIX PacTBOPOB BCJEICTBUE
HaJINYMS OBEPXHOCTHU pa3fiella YacTULl C JUCIIEPCUOHHON Cpefol reTeporeHHbl, O0IbIIeH YacThio
TEPMOJMHAMHYECKH HEPABHOBECHBI U arperaTUBHO HEYCTONUYNBBI.

KMHETHUKA KOATI'YJIALIMA

Paznuuator OblcTpyt0o ©  MeieHHyro koarymsuuio. Ilog  ObicTpoil  koarynsuuen
HOJPa3yMEBalOT TaKyl0 KOaryJsLUIO, NpU KOTOPOW BCe COJNMIKEHUS YaCTHL, HAXOIAIIMXCS B
OpOYHOBCKOM JIBU’KEHUH, KOHUAIOTCS UX CIUIAHUEM.

[Tpu MenneHHON KOoarymisiuu BCJIEICTBUE TOTO, YTO HA IMOBEPXHOCTH KOJUIOMJHBIX YACTHUIL
YaCTUYHO COXPAHWIICS IABOWHOW SJIEKTPUYECKUI CIIOW, CONMbBaTHAs 00OJIOYKA U T. M., CIHMIIaHUE
IPOMCXOIUT JIUIIb B pe3yibTaTe 0co00 ynauHblx cOmmwkeHuil. Takum oOpa3om, oba TepMmHHA
ABJISIOTCS BIIOJIHE YCIIOBHBIMU.

Teopuss KMHETUKU OBICTPON KOAryJsiluM CO3JaHa IMOJBCKMM Y4eHbIM CMOJIYXOBCKHM.
OcHOBHbBIE TOJNOXKEHUS, U3 KOTOPbIX UcXOoAus CMOJyXOBCKUH, CBOAATCS K TOMY, YTO MEXIY
YaCcTUIIAMU 30JI JEHUCTBYIOT CHJIbl HPUTSDKEHUS U OTTAJKMBAHUSA; IOCIEAHUE OCIadeBaloT Ipu
BBEJICHUH 3JIEKTPOJIUTA U NPU KOHLIEHTPAIMK 3JIEKTPOJIUTA, BbI3bIBAIOIIEH OBICTPYIO KOAryJslHuio,
ucue3aroT BoBce. JlanbHelinee npuOaBiieHHE 3JIEKTPOJIUTa HE MOXKET YCKOPUTh KOATYJISLMIO.
YacTuipl Takoro acTabMJIN30BaHHOTO 30J1s1 MPU COMMKEHUH B Mpoliecce OPOYHOBCKOTO JBHKEHUS
Ha JIOCTaTOYHO OJIN3KOE PACCTOSHUE CIMIAIOTCA MO/ JaBIEHUEM CUJI MOJIEKYJISIPHOTO MPUTSKEHUS,
o0pasys arperat, KOTOpBII COBEpIIAeT B JaJbHEWUIIEM OpPOYHOBCKOE JBHKEHUE KaK OJHO IIENIOE.
[Tpupony cui, IEHCTBYIOIMX MKy yacTHIIaMU CMOJTYXOBCKUI HE paccCMaTpUBall.

17. BOBHUKHOBEHUME N OCOBEHHOCTHU CTPYKTVYP B KOJUIOUAHBIX CUCTEMAX

Koarynsuuonnsie cTpykTypbl. K HUM OTHOCSTCS CTPYKTYpbl, OOBIYHO BO3HHKAIOIIME B
pe3yibTaTe IOHM)KEHUS arperaTMBHOW yCTOMUMBOCTH JAMCHEpCHBIX cucteM. Crnenuduueckum
CBOMCTBOM KOAryJsLIMOHHBIX CTPYKTYp SBIsieTCS muxkcomponus (0T Tped. — THUKCO —
IPUKOCHOBEHHE, TPOIle — MOBOPOT, U3MEHEHHE) — CIIOCOOHOCTh CTPYKTYp IMOCIE UX Pa3pyLIeHUs
B pe3yJibTaTe KaKoro-HuOyJb MEXaHWYECKOTO BO3JEUCTBMSI CAMOIPOU3BOILHO BOCCTaHABINBATHCA
BO BpeMeHHU. VHadye roBops, TUKCOTPONHUS MPEACTABISAET cO00i COCOOHOCTh K M30TEPMUUYECKOMY
o0paTUMOMYy MpEeBpaILEHUIO 3014 B reb. CYIIHOCTh TUKCOTPOIUU 3aKII0YAETCs B TOM, YTO CBSI3H,
KOTOpbIE OBUIM Pa3pyLIeHBI MPH MEXaHWYECKOM BO3JIEHICTBUM, BOCCTAHABIMBAIOTCA B pe3yJbTaTe
CIIy4alHBIX YyJAUHbIX COYJAapEHWI YacTWIl, HaXOJAIIMXCA B OpPOYHOBCKOM JBMXKEHHH. Takoe
IIOCTEIIEHHOE BOCCTAHOBJIEHHE CTPYKTYPbl M, CJEI0OBAaTEIbHO, HApacTaHUE €€ IPOYHOCTH
MPOUCXOJIUT HE TOJIbKO, KOTJa CHCT€Ma HaXOJHUTCS B MOKOE, HO W MpPHU TEYEHHH CHUCTEMBI CO
CKOpPOCTBIO MEHbILIEH TOH, KOTOpas oOyclIoBHJIa JaHHYIO CTENEHb pa3pylIeHHs MepBOHAYAIbHOM
CTPYKTYpBHI.

SIBi€HME TUKCOTPOIINS YacTO BCTPEYAeTCsl B MpUpPoJe. TUKCOTPOITHbIE CBOWCTBA MPOSIBIISIOT
HEKOTOpbIe TPYHTHI («IUIBIBYHBI»). s mpoTomiazMbl B KJIETKaX >KUBBIX OpPraHU3MOB TaKxke
XapakTepHa THUKCOTponusa. ['ean Muo3uMHa 007alalOT CHIBHO BBIPRKEHHBIMH THKCOTPOMHBIMU
CBOMCTBaMM, YTO CBUJETEILCTBYET O POJIM TUKCOTPOIIUU B pabOTE MYCKYJIOB.
KonzaencannonHo-KpucTauIM3aMOHNUbIe CTPYKTYphl. K 3TOMy TuIly mpuHaajiexar CTpYKTYpbl, y
KOTOPBIX CBS3M MEXAY 4YacTUIaMH O0pa3oBaHbl 3a CYET XUMHUYECKUX CHJI. OTH CTPYKTYphI
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BO3HHUKAIOT JHOO B pe3yiabTare OOpa3oBaHMs MPOYHBIX XUMHUYECKUX CBS3€H MEXIy 4YacTUIAMH
(KOHJIGHCAIIMOHHBIE CTPYKTYphI), JUOO BCIEJACTBHE CpAllMBaHUA KPHUCTAUIMKOB B IpoIliecce
BBIKPUCTAJUTM30BbIBaHNS HOBOH (pa3bl (KpUCTAIUIN3AIMOHHBIE CTPYKTYPHI).

18. CUCTEMBbI C 'A30BOM JUCHHEPCUOHHOM CPEIOM

MoJiekyasipHO-KMHETHYECKHEe  CBOMCTBA. ASpO30JIM —  CPAaBHUTEIIBHO  CHJIBHO
pa3pekeHHbIE  CHUCTEMBbI, oOOnafaromue MajabiM  KO3(G(UIHUEHTOM BHYTPEHHETO  TPEHUS
JUCTIEPCUOHHONM Cpeibl. DTUM M ONPENEISIOTCS OCOOCHHOCTH UX MOJICKYJISIPHO-KUHETHUYECKHUX
CBOMCTB.

DuiekTpUYecKkne cBoiicTBa. Kak yxe yka3pIBaloCh, BOKPYT YacTHI] B CUCTEMax C ra3oBOM
JIMUCTIEPCUOHHON Cpellod HEe MOTYT BO3HUKaTh JIBOMHBIE JJIEKTpUUYECKHE CJIOU. TeM He MeHee
YaCTHUIIBI a3P030JIeH B OMPEICIIEHHBIX YCIOBHUSIX MOTYT OBITh 3apsSKCHHBIMU, XOTS 3apsi/i UX OOBIYHO
HEBEIMK. OJIEKTPUYECKUIN 3apsii Ha YacTUIAX B ad’po30JisiX BO3HUKAEeT JHOO B pe3ynbrare
00pa3zoBaHus M MOCIEAYIOIIETO HAPYIICHUSI KOHTAKTa YacTHI] APYT C IPYTOM WIH C KaKON-HUOYIb
MOBEPXTIOCTBIO, JIN0O, Yallle BCETr0, BCIEACTBUE aICOPOIIMN HA MOBEPXHOCTH YaCTUIl HOHOB T'a30B.

ArperaTuBHasi YCTOMYHBOCTb. OJEKTPUUYCCKUN 3apsii YaCTUI[ a’dpPO30JieH, BO3HUKAIOIIMI
0OBIYHO B pe3yjbTaTe aJcopOlUK MOHOB, KaK MpPaBHIIO, BECbMa HEBEIUK, a MHOTAA MPAKTHUYECKU
paBeH Hymo. Bceraer Bompoc, MOryT Ji BO3HHMKATh HAa TMOBEPXHOCTH YAaCTHI[ a’3pO30Jii MoJie-
KYJISIpHBIC aJCOPOIMOHHBIC CJIIOM M CIIOCOOHBI JIM TaKWe CJIOW OOYCIIOBJIIMBATH arperaTHBHYIO
YCTOHYHBOCTD adPO30JIEH.

METO/IbI ITOJIYYEHWS ABPO30JIEN

Mertonbl KoHJeHcaK. B ocCHOBE BCceX KOH/IEHCAIIMOHHBIX METOA0B 00pa30BaHUs a3p0O30JIeH JIEKUT
KOHJIEHCAllMs TepechIieHHbIX apoB. [lepechilieHre napoB MOXKET ObITh JOCTUTHYTO MO0 3a cUeT
OXJIQXK/IEHUS] CUCTEMBI, MO0 MpH 00pa30BaHUM Mapa B pe3ysIbTaTe XMMUUYECKONW peaklnu.

Meroasl nucneprupoBanus. K meronaM moaydeHHst a’dpo30Jed MyTeM AUCHEPTUpPOBAHUSA
OTHOCSITCSI U3MEJIbUYEHNUE U UCTHPAHUE TBEPJbIX TEJ, PACIbUICHHE XUAKOCTEH, a TaKKe IMOIy4YeHHE
a’po3oJiell B pe3yapTaTe B3pbiBa. Kak mpaBuiio, METoJaMu AMCIEPTUPOBAHMS IIOIYYAIOTCS rOpasio
0oJsee HU3KOAUCIIEPCHBIE U 00JIee OIUANCIIEPCHBIE a3P030JIU, YUEM METOJaMH KOHJIEHCAIUH.
METO/IbI PA3PYILIEHISA ARPO30JIEMN.

Ha npaktuke yactuipl aucriepcHOM (as3bl BBIIEISIOT M3 Ta30BOM cpesibl MyTeM H3MEHEHHs
CKOPOCTH M HalpaBJIEHUs] MOTOKa a’po30Jisi (MHEPLIUOHHOE OCaXIeHHE) (puibTpaiuel, neiicTtBuemMm
yIbTpa3ByKa WIN AIEKTPUUYECKOTO T0JIsI, BBEIEHUEM 3apObILIeH 1 Koarysuuei.

19-20. CHCTEMBI C KUJIKOU U TBEPJIOU JJUCIIEPCHON ®A301
Cycrien3uu

K cycnensusM npu 10CTaTOYHOM COAEPKAHUH BJIard OTHOCSITCS IIOYBBI U TPYHTHI, [IIMHIHOE
TECTO, HCIIOJIb3yeMOe B KEpaMHUYEeCKOM IPOHU3BOJACTBE, IIEMEHTHbIE M HW3BECTKOBHIE DPACTBOPHI,
IIPUMEHSIEMBIE B CTPOUTENBHOM Jieie. CyCHneH3UsIMU SIBISIOTCS B3BECH MUITMEHTOB B OPraHUYECKHX
cpenax, MPUMEHSIONMXCS B KaYECTBE MACIISIHBIX KPacoOK M I[BETHBIX JIAKOB, B3BECHU rpaduTa M yris,
UCTIOJIb3yeMble I CO3/aHUsl LEHTPOB KPUCTAJUIM3ALMU C IENBI0 MPEeJOTBpallleHus 00pa3oBaHUs
HAKUIK B KOTJIaX U T. [I.

CycneH3un 0JJHOBPEMEHHO IOIJIOIIAIOT U PACCEUBAIOT CBET, XOTS UX YACTHIIBI IO pasMepy
OosblIe KOUIOMAHBIX YacTuil. [Ipy 3TOM B OTIMYME OT ONAJIECUUPYIOLIUX 30Jied CYCHEeH3UU
HPOSIBJIIOT MYTHOCTh HE TOJIBKO MPU OOKOBOM OCBEIICHUH, HO U B TIPOXOJISIIEM CBETE.

[TockonpKy YacTHIBI CyCHEH3UN 00JIaJjal0T CpPaBHUTENIbHO OOJNBLIMMH pa3MepaMu (OHU
BUJUMBl B MUKPOCKOII), CYCIIEH3MHM CEJUMEHTALIMOHHO HEYCTONYMBBI, €CJIU IUIOTHOCTH JUCIEPCHOU
(a3pl HE O4YeHb OJMM3KAa K MJIOTHOCTH IUCIIEPCUOHHOM CpeAbl HO BA3KOCTh ITOH cpellbl HE OYCHb
Benuka. [lo Toi ’ke MNpUYMHE CYCIEH3MM HE OOHAPYXKHMBAIOT OCMOTHYECKOTO JIABJICHUS U
OpOYHOBCKOTO JBMI)KEHUS U HE CITIOCOOHBI K mudPy3umu.
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Kak mpaBuiio, yacTHIbl CyClIeH3UH, paBHO KaK M YacCTULbI THO(POOHBIX KOJIOUIOB, UMEIOT
Ha MMOBEPXHOCTH JABOMHOM DJICKTPUUYECKHI CIOW WIJIM COJIbBATHYIO 000JIOUKY. DIEKTPOKHHETHYECKHMA
MOTEHIMAJ YaCTULl CYCHEH3UH MOXKHO ONPEACIHUTH C MOMOIIBI0 MaKpO- WM MHKpPO3JIEKTpodopesa,
IpUYEM OH UMEET BEIMYMHY TOT'O e MOPAIKA, YTO U (-TIOTEHIMA YacTUL] TUITMYHBIX 30JI€H.

B ompeneneHHBIX YCIOBHSX B CYCIEH3MAX, TaK >K€ Kak M B 307X, 00pa3yroTcs
IPOCTPAHCTBEHHBIE KOAryJIsLIMOHHBIE CTPYKTYPBI, CIIOCOOHBIE K CUHEpE3HCy. SIBIEHUS TUKCOTPOIUHU U
PEONEKCHH MPH COOJIIOJICHUN COOTBETCTBYIOIIUX YCIOBHM, MPOSBISIOTCS Y CYCIICH3HMI MOYTH BCerja B
OobLIeH cTeneHu, YeM y JIMO(POOHBIX KOJUIOUAHBIX CUCTEM.

st cycrieH3uit XapakTepeH psJ] IPOIECCOB, HE CBOMCTBEHHBIX KOJIJIOWIHBIM CHCTEMaM HITH
IPOTEKAIOIUX Y MOCIEAHUX UHaue, 4eM y cycneH3uil. K TakuM npoueccam OTHOCATCS Ce€AMMEHTaLUs
u Quoranus.

OunpTpanys CyCHeH3Uil onpenensercss QUCIEPCHOCTBIO M CTENEHbIO arperauy 4acTull, a
TaKKe O0O0pa3oBaHMEM KOATryJSILMOHHOW CTPYKTYpbl M CIIOCOOHOCTBIO €€ K CaMOYIUIOTHEHHUIO B
¢uibTpytromem ocazake. [loatomy uiabTparus sBiaseTcs CIOXHBIM (U3UKO-XUMUYECKUM IPOLIECCOM,
Ha KOTOPBIH BIMSIOT Bce (DAKTOPHI, YNPABISIOMIME AarperHpoOBaHMEM YaCTHII M Pa3BUTHEM
KOaryJsiUOHHBIX CTPYKTYp. He MeHee cioxeH u mpolecc KolbMaTallud — «B M B» MeJIbYaWIINX TJIH-
HUCTBIX WJIM WJIMCTBIX YacTHIl B MOPHI TPYHTA JIJsl YMEHBIICHUS BOAOMPOHHUIIAEMOCTH Pa3IMYHBIX
THJIPOTEXHUYECKUX COOPYKEHUH —- 1aM0, IUNIOTHH U T. [I.

4.50.2. Omynbcun

['eTeporeHHble CUCTEMBI, HAa3bIBAEMblE 3MYJIbCUSIMHU, IIMPOKO PACHPOCTPAHEHBI B MPHUPOJIE
(MOJIOKO, MJICUHBIH COK pacTeHuid U T. 1), O0e XuAKOCTH, 00pa3ylomne dMYIIbCHIO, JOKHBI OBITH
HEpacTBOPUMbI WJIM MajiO PacTBOPUMBI JApPYr B JApyre, U B CUCTEME JOJDKEH IPUCYTCTBOBATH
CTa0MIIN3aTOp, KOTOPBIA B 3TUM CIlydae Ha3bIBAIOT AM)162amMOopoM. DMYILCUH TEM CEIUMEHTAIIOHHO
ycToiunBee, 4eM OJrKe IIOTHOCTH o0enx (as.

Knaccudukanus smynbcuit

OObruHble TMO(OOHBIE AMYNIBCUU KIACCUPUUUPYIOT MO0 MO MOJSIPHOCTU JUCIEPCHOM
(da3bl ¥ TUCIEPCUOHHOMN Cpe/ibl, TUO0 10 KOHIIEHTPAIUHU IUCIIEPCHOM (a3bl B CUCTEME.

CornacHo nepBoil kinaccu(UKaluy pa3inyaoT 3MYJIbCUH HEMOISPHON WK €1a00noIsIpHOR
KHUJIKOCTH B TIOJISIPHOM (HAIpuMep, SMYJIbCHsI Maciia B BOJIE) — SMYJIbCHH MIEPBOTO POJIa, HITH MPSIMBIE,
U SMYJIBCUM TOJISIPHON >KMIKOCTH B HENOJSIpHOW (HampuMmep, BOAAa B Macie) —AMYJIbCUU BTOPOTO
pona, unu oOpaTHBIE.

K paz0aBieHHBIM 5MYJIbCHSIM OTHOCATCS CUCTEMBI KHJIKOCTb— KHJIKOCTb, COAEPIKaIINE J10
0,1 06bemMH.% nucnepcHol ¢a3bl. THMIMYHBIM TPUMEPOM TAaKUX CUCTEM MOXKET CIYXUTh SMYJIbCHUS Ma-
HIMHHOTO Maclla B KOHJeHcaTe, 00pa3yrolieMcs Ipu paboTe MapoBbIX MALIHH.

K KOHIIEHTpHPOBAaHHBIM AMYIBCUSM OTHOCSATCSI CUCTEMBI KHJIKOCTh — JKHUAKOCTh CO CpaB-
HUTEJIbHO 3HAYUTENIBbHBIM COJEp>KaHHEM TUCIEPCHOM (a3bl, BIJIOTh A0 74 o6beMH.% (puc. XlI, 1a).
DTy KOHIIEHTPAIMIO YaCTO YKa3hIBAIOT KAK MaKCHUMAIBHYIO JUISI SMYJIbCHIA ITOTO KJIacCa MOTOMY, YTO
OHa B Clly4ya€ MOHOJMCIEPCHON SMYJIbCHUHM COOTBETCTBYET MAKCHMAaJbHO BO3MOXXKHOMY OOBEMHOMY
CoJIepKaHnI0 Hele(hOPMUPOBAHHBIX CPEPUICCKHUX Kallellb HE3aBHCUMO OT UX pa3Mepa.

K BBICOKO KOHILIEHTPUPOBAHHBIM, WJIHM KEIaTUHHUPOBAHHBIM, AMYJbCUSAM OOBIYHO OTHOCST
CHCTEMBI JXUJIKOCTh — JKHIKOCTh C COJIEpYKAaHHEM IHCIIepCHOW (a3bl Bbime dyeM 74 00BeMH.%.
OTnuuuTeNnbHOM OCOOEHHOCTBIO TAKMX SMYJbCHH SBISETCS B3auMHOE J1e(OpMHpPOBAHUE Karmelek
JTUCIIEpCHOM (a3bl, B pe3yibTaTe 4Yero OHM MNpuodpeTaroT (HOpMy MHOTOTPAHHUKOB (TIOJHM3POB),
pa3/ieIeHHbIX TOHKUMHU IJICHKaMU — MPOCIOHKaMH TUCTIEPCHOHHOMN CpeJIbl.

ArperaTuBHasi yCTOHYHMBOCTb SMYJILCHI U IPUPOAA IMYJIbIraToOpa

OMynbCHM, KaK M BCE KOJUJIOWJHBIE WU MHKPOTE€TEPOTeHHBIE CHUCTEMbI, arperaTuBHO
HEYCTOWYMBBI H3-3a HM30BITKa CBOOOAHOW JHEPruM Ha MeX(a3HOW MOBEPXHOCTU. ArperatuBHas
HEYCTOMYMBOCTb 3MYJILCUI TPOSIBIAETCS B CaMOIIPOM3BOJILHOM OOpPA30BaHMU arperaTtoB Kamenek ¢
HOCJEIYIOIUM CIMsIHUEM (KoalecLeHIMel) OTAENbHBIX Kamelek Apyr ¢ Ipyrom. B mpenene sto
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MOJKET NPUBOJUTH K MOJIHOMY Pa3pyILIECHUIO 3MYJIbCUH U PA3ACICHUIO €€ Ha JIBA CJIOSl. ATpEraTuBHYIO
YCTOMYMBOCTh 3MYJbCHH XapaKTepU3ylOT JIMOO CKOPOCTBIO paccilauBaHUS OSMYJIbCHM, JHOO
IPOJOJDKUTEIBLHOCTBIO CYIIECTBOBAHUS (BPEMEHEM JKMBHM) OTIENBbHBIX KaIleJEK B KOHTAKTE JIPYr C
JIPYTOM WIH ¢ MeX(a3HOU MOBEPXHOCTHIO.

Ha arperatuBHyro yCTOWYMBOCTb SMYJILCUI CUIIBHEE BCErO BIUSAIOT IIPUPOAA U COIEPKAHUE B CUCTEME
SMyJIbIraTopa.

B kadecTBe 3MynbraTopoB MOTYT IPUMEHATHCS CaMbIE PA3JIMYHBIE 110 MPHUPOJE BEILECTBA!
MIOBEPXHOCTHO-AaKTUBHBIE BELIECTBA, MOJIEKYJIbl KOTOPBIX COJEpkKAT MOHOTCHHBIEC MOJISIPHBIE TPYMIIbI
(MbUIa B IIMPOKOM CMBICIE CJIOBAa), HEUOHOICHHbIE I1OBEPXHOCTHO-aKTUBHBIE BEIIECTBA,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS. OMYJIbIUPYIOLIEH CIOCOOHOCTBhIO 00Jalal0T JaXke IMOPOIIKH.
O} PeKTUBHOCTh  AMYIBraropa  XapakTEepPHU3yIOT  CHEIHAIbHBIM  YHCIOM—  TUAPOPUIHHO-
JanoguasHbM 6anancom (I'JIB). Ecnu uucno I'JIb nexwut B npenenax 3—6, o0pa3yercss SMyJIbCHS
B/M. OMynbraropsl ¢ uucioM ['JIb 8—13 maror smynbcuto M/B. VI3MeHSST IPUPOAY dMYIIbraTtopa U ero
KOHIEHTPAIUIO, MOKHO TOOUTHCS oOpatieHus ¢has SMyIbCUU.

@DakTOpBl YCTOWYNUBOCTH.
[lepBbiii (hakTOp — DIEKTPUYECKUN 3aps], BO3HUKIIMM Ha TMOBEPXHOCTH KamleJeK SMYIbCUH,
CTaOUIIM30BaHHBIX NOHOTC€HHBIMU MbUIAMU NP aAcOpOLUK OpraHUYEeCKMX MOHOB MblIa. B pe3ynbrare
oOpa3yercs JBOWHOM OJIEKTPUYECKHI CIIOH, aHANOTWYHBIA TOMY, KOTOPBIM CYIIECTBYeT Ha
MOBEPXHOCTH YACTHIl THITUYHBIX THAPOPOOHBIX 30JICH.

Bropoit ¢dakTop ycTOHYMBOCTH KOHIEHTPUPOBAHHBIX SMYIbCUN THUIA M/B 3aKJIIOYAETCS B
00pa30BaHMM Ha MOBEPXHOCTH MX KalleJE€K CTPYKTYPUPOBAHHBIX Ielle00pa3HbIX CIOEB AMYJIbraTropa,
00JafaomuX  BBICOKOM  CTPYKTYpHOW  BSI3KOCTBIO W MPOYHOCTBIO MPH  OJHOBPEMEHHOM
TUAPATUPOBAHHOCTH.

MeToabl MOJIy4YeHHUsI U Pa3pyLIeHUs] SMYJIbCHI

OMyJIbCHH  MOJY4YarOT MEXaHWYEeCKUM JHUCIEPTUpPOBAaHMEM JUCIEpCHOM  (as3pl B
JUCIIEPCUOHHOM Cpele B IPUCYTCTBHUM COOTBETCTBYIOLIEro aMmysbraropa. s aucrneprupoBaHUs
AMYJIBTUPYEMBIE JKUJKOCTH CUJIBHO MEPEMELINBAIOT, BCTPSIXUBAIOT WIH MOABEPraloT BUOPAIMOHHOMY
Bo3zelcTBUIO. Hanbonee yacto B kKadecTBE TOMOTE€HM3aTOPOB HMPUMEHSIOT YCTPOWCTBA, B KOTOPBIX
JIOTIONTHUTEIIbHOE JTMCIIEPTUPOBAHNE KareleK TpyO0oil SMYNbCHUH JOCTUTAETCS IMPOJIaBIMBAHUEM €€
4yepe3 Majble OTBEPCTHS 10| BBICOKUM JABJICHUEM.

I[TEHBI

TunuyHble  TeHbl  OPEACTaBISAIOT  COOOM  CpPaBHUTEIBHO  BechbMa  IpyOble
BBICOKOKOHIIEHTPUPOBAHHbBIE AMUCIIEPCUM raza (0ObIYHO BO3Ayxa) B kuakocTd. [ly3elppku rasza B
TaKUX CHCTEMAaX MMEIOT Pa3Mep MOpSAAKAa HECKOIbKO MUJUIMMETPOB, & B OTIENbHBIX CIy4asX H
canTuMeTpoB. braromaps u30bITKY ra3oBoil (a3bl U B3aUMHOMY CIABIMBAHUIO ITY3bIPbKH IEHBI
UMEIOT He cdepuueckyro (opMmy, a MPeICTaBIsAIOT cO00M MOMMdApUYECKUe SYEHKH, CTEHKU
KOTOPBIX COCTOSAT M3 BECbMa TOHKHX IJIEHOK XKUAKOW JAUCIIEPCUOHHOM cpefbl. [leHkn neHsl yacTo
OOHApYKUBAIOT MHTEPPEPEHIINIO; 3TO CBUICTEIBCTBYET O TOM, YTO MX TOJIIMHA COM3MEpUMa C
JUTMHOM CBETOBBIX BOJIH.

OT TUNUYHBIX NI€H, NPEACTABJIAIOIINX BBICOKOKOHLIEHTPUPOBAHHBIE TUCIEPCHUU Traza B
KHUJIKOCTH, CIeAyeT OTJIMYaTh HHU3KOKOHIIEHTpUpoBaHHbIEe cucTeMbl ['/JK, B KOTOpBIX Tra3oBble
MYy3bIPbKH HAXOJATCS HAa CPaBHUTEIBHO OOJBIIOM PACCTOSHUU JAPYr OT jpyra. [Ipumepom Takoii
JUCIIEPCHOM CUCTEMBI MOTYT CIIYXKHUTh Ia3UpOBaHHas BOJa, MBO WM IIUITyYee BUHO, COJEpIKaIIHe
MYy3bIPbKH JIBYOKUCH yIJIepoJa. DT CUCTEMBI IO CBOMCTBAM OJIMkKe K pa30aBICHHBIM SMYIIbCHSIM.

[lensr oOpa3yroTcsi mNpu AUCIEPTUPOBAHMM Ta3a B JKUJAKOCTH B IPHUCYTCTBUU
CTa0MJIM3aTOPOB WM, KaK HMX IeJIecOO00pa3HO Ha3blBaTh B 3TOM CIlydae, neHoobpazosamelell.
Kunkoctu 6e3 meHooOpa3oBaTesiei CKOJIbKO-HUOYAb YCTOMYMBOM MEHBI HE JAOT.

ITpoyHOCTP M IPOAOKUTEIBHOCTh CYIIECTBOBAHUS (BpEMs JKU3HM) MEHBI 3aBUCIT OT
CBOMCTB IUICHOYHOI'O KapKaca, B CBOK OYEpE[b ONPEACIAIOMIMNXCS NPUPOJONM U COAECPKAaHUEM B
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cucreMe meHooOpa3oBarTens, aacopOMpOBaHHOTO Ha Mexda3zHOW MoBepxHOCTH. K TUIUYHBIM
neHooOpa3oBaTelsiM B Cllyyae BOJHBIX II€H MPUHAMJIEKAT TaKue IMOBEPXHOCTHO-aKTUBHBIC
BEIIECTBA, KaK CIIUPTHI, KUPHBIE KHUCIOTHI, MbUIa U MBUIONOJO0HBIC BEIECTBA, OCNKU, CAllOHHH
(9KCTparupyemblii U3 pacTeHUM TIIIOKO3U/I, 00JIa a0 TOBEPXHOCTHO-aKTUBHBIMHU CBONCTBAMH).

YCTOWUMBOCTh NEH MOXKHO XapaKTEpPU30BaTh' BPEMEHEM CYILIECTBOBAaHHUS IEHBI, T. €.
BpEMEHEM, MPOIICIIIMM C MOMEHTa 0oOpa3oBaHUsS IMEHbI JO MOMEHTa IOJHOTO €€ pa3pyLICHHS.
Jpyroii criocod OIeHKH yCTONYMBOCTH TICHBI 3aKJIF0YASTCs B "MIPOMYCKAHUH C 33JIaHHOM CKOPOCTHIO
yepe3 BCIEHHUBAEMYKO JKHMJIKOCTb IIY3bIDBKOB BO3/yXa W ONPEACIICHHUS PABHOBECHOW BBICOTHI
oOpazyromierocst mpu 3ToM cTos0a neHsl. [locTosHHas BpICOTa CTOI0A IEHBI YCTAHABIMBACTCS B TOT
MOMEHT, KOI/Ia CKOpPOCTb pa3pylleHHUs MEHbl paBHA CKOPOCTH IIEHOOOpA30BaHUS M, OYEBHUJIHO,
MOYXET CIIY>)KUTh MEpPOH YCTOWYMBOCTH TEHBI. YCTOWYMBOCTH MEHBI YAOOHO HM3Yy4aTh TAKXKE IO
BPEMEHU U3HHM OTHEJIBHOIO Tra30BOr0 Iy3bIpbKa Ha IMOBEPXHOCTH >KUAKOCTH, IpaHUYalled ¢
BO3yxoM. C 3TOH 1IeNIbl0 MY3bIPEK BO3/yXa BBIIABIMBAIOT B KUIKOCTh C IOMOIIbIO KallWuIApa C
3arHyThIM KOHILIOM. Ily3bIpeKk BCIUIBIBAa€T M, AOCTUTHYB IOBEPXHOCTH, 3a/J€PKUBACTCA TaM Ha
HEKOTOPOE BpeMs, MIPEXK/E YEM JIOMHET. DTO BPEMs JKU3HM IY3bIpbKa OOBIYHO IPOINOPLUOHAIBHO
BPEMEHH CYILIECTBOBAHUS CTOJI0A MEHBI B LIETIOM.

[lenpl MOMYYarOT IMyTeM MPOMYCKAaHUS MY3BIPHKOB COOTBETCTBYIOMIETO ra3a (OOBIYHO
BO3[lyXa) 4epe3 pacTBOp TMeHooOpa3oBaTeNss WM MyTeM HHTEHCHUBHOTO MEXaHHYEeCKOIro
IepeMELINBAaHUS PacTBOPA IEHOOOPa30BaTEsl.

CHUCTEMBI C TBEPZIOM TUCITEPCUOHHOM CPEJOM
Cucrembl ¢ TBEpIOW TUCIIEPCHOHHON Cpeloil M ra3oBOM aucnepcHOW (a3oil 4acTo Ha3BIBAIOT
meepoObiMU NeHAMU.

OManu, CcTeki1000pa3Hble HENpO3payHble BEIECTBA, HAHOCAT B PACIUIABICHHOE
COCTOSTHUM Ha METAJUIMYECKUE WM KePAMUUYECKUE TOBEPXHOCTH, YTOOBI MIPUIATh UM KPAaCUBBIN BU]
WM OOJIBIIYI0 YCTOWYMBOCTh K JCHCTBUIO XMUMHYECKUX (akTopoB. OHU MPEACTABISIOT COOOM
TaK)K€ CHUJIMKATHBIE CTEKJIA, B KOTOPBIX COJEP/KATCSA YaCTHIbl MUTMEHTOB, NPUIAIOIINE MM
HEIPO3pavyHOCTh U OKpAacKy. B kauecTBe TakMX MUIMEHTOB MOT'YT MCIOJIb30BaThCS OKUCIHBI M COJIH,
Harpumep SICb, THOr, docdar kanbuusi.

5. O6pa3oBaTe/IbHbIC TEXHOJIOTHHU

Metonuka mpenonaBaHus — AucUMIUIMHBL - «KommoupHas — XuMus» W peanusanus
KOMIIETEHTHOCTHOTO IIOAXOJa B H3JIOKEHHHM W BOCHPUATHM MaTepuana MpeaycMaTpHUBacT
UCIIOJIb30BAaHUE CJEAYIOUIMX AaKTUBHBIX W MHTEPAKTUBHBIX (OPM MPOBEACHUS TPYMIOBBIX,
UH/IMBUYAJIbHBIX, ayJIUTOPHBIX 3aHATHMH B COYETAHMHM C BHEAYJUTOPHOH paboToil ¢ 1enbro
dbopMHUpOBaHUS U pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00 YHIAIOIIINXCSI:

- 3alUTa U MHIUBUyaJIbHOE 00CYKICHHE BBIIOJIHAEMBIX 3TAIOB J1a00PaTOPHBIX padoT;

- IpOBeJIeHNE KOHTPOJIbHBIX padoT;

- BBINOJIHEHHE CAMOCTOSTENbHBIX 3a7aHuil (pacueTHO-rpaduueckux pabdoT) Mo Tpem
paszzenaM Kypca: afacopOuus, Koaryisius 30Jei, TUCIIepCHOHHBIN aHaIU3 SMYJIbCHI.

VYaenbHbIN BeC 3aHATUH, NPOBOJUMBIX B HHTEPAKTUBHBIX (popMax, OMpesesneH TJIaBHOM
1eNIbio0 00pa30BaTeNbHOM MPOrpaMMbl, 0COOEHHOCTHIO KOHTUHI€HTA 00YJarOIINXCS U COIepKaHUEM
muctumuinHel «KosutouaHass XuMus» M B LEJIOM 0 JUCHUILIMHE cocTaBigeT 50% ayauTOpHBIX
3aHATUN. 3aHATHUS JEKIIMOHHOTO THUIa cocTaBIs0T 50% OT 00beMa ayTMTOPHBIX 3aHATUH.

IIpenycmorpena BO3MO>KHOCTb MCIIOJIb30BaHUs JUCTaHIIMOHHOTO o0y4eHus,
JUCTaHIMOHHBIX TexHosoruil. Bece marepmanel pasmematorca B CIIO Mockosckoro Ilommrexa
(https://Ims.mospolytech.ru/).

25



6. OueHouyHblie CpeACcTBA Ui TEKYIIEro KOHTPOJISA YCIHEeBA€MOCTH, MPOMEKYTOYHOMH
aTTeCTAllMH 1O HWTOraM OCBOEHHsI IHCHUIUIMHBI H Yy4eOHO-MeToqu4YecKoe olecnedeHue
CaMOCTOAITE/ILHOI PadoThI CTY/IEHTOB.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHOW AaTTECTAllUH TPOBOIATCS I10
CIICTYIOIIUM KPUTEPHUSIM;

- 3aIUTa JJabOpaTOPHBIX padoT;

- 3aIUTa Pe3yIbTATOB BHITIOTHEHUS 3a/IaHUN JJI1 CAMOCTOSITEIILHON pabOThI,

- BBITIOJIHEHUE KOHTPOJILHBIX padoT.

OOpasupl KOHTPOJBHBIX BOMPOCOB W 3aJaHUM IS MPOBEACHUS TEKYIIErO0 KOHTPOJIS,
9K3aMEHAIIMOHHBIX OMJICTOB, PUBEICHBI B TIPUIIOKECHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl MPOBEAeHNUsI MPOMEKYTOUHOM ATTECTAIUN 00yYaI0IIUXCS
10 AUCUMILIMHE (MOIYJIIO0).
6.1.1. Ilepevyensb komMneTeHuM GOPMHUPYIOIIMXCH B IIpoOLecce 0CBOCHHUS 00pa30BaTeIbLHOMI
NporpamMmsblI
B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI (MOAYIS) GOPMUPYIOTCS CIAEAYIONINE KOMIIETEHIIUU:

Kon . .
B pe3yabTare ocBoeHHs1 00pa30oBaTebHON NPOrpaMMBbl 00y4YaIOIIMIiCH
KOMIIeTeHIH
JO0JIZKEeH
"

OTIK-1. NOIIK-1.1. 3Hap 3aKOHBI U 3aKOHOMEPHOCTH MATEMaTH4YECKUX,
($u3NYECKUX, XUMUYECKUX HayK U UX B3aUMOCBSI3U
NOIIK-1.2. BpITh cIOCOOCH M3ydaTh U aHATU3UPOBATh XUMHUYECKHE
00BEKTHI U MPOLIECCHI
NOIIK -1.3. Bnaseb HaBbIKaMU MCII0JIb30BaHMs B PO ECCHOHATBLHON
JeSITeIbHOCTH XMMUYECKUX 00BbEKTOB U IIPOIIECCOB

OIIK-7
Crioco0OeH BBITOIHATH SKCIIEPUMEHTHI U OPOPMIISTH PE3YIbTATHI
UCCIIEIOBaHUM U pa3paboToK

B npouiecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMBbl JaHHbIE KOMIIETEHIIUH, B TOM YHCIIE UX
OTJeNIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATAMTHO B XOJI€ OCBOCHMS OOYUYaIOIIMMUCS AUCLUILUINH
(Momyseil), MpakTUK B COOTBETCTBHM C Y4YEOHBIM IUIAHOM U KaJleHAApHBIM IpadukoM y4eOHOro
npoiiecca.

6.1.2. Onucanue nokasarteseil 1 KpUTepreB OLCHUBAHUSA KOMIIeTeHIUH, (GopMupyeMBIX 1O
HUTOraM OCBOCHMSA JUCHUIIJIMHBI (MOIly.]Iﬂ), OIIMCaHue HKaJI O€eHUBaAaHUA
IToka3zaTeneM OlleHUBAaHUS KOMIIETEHLMI Ha Pa3IMUHBIX 3Tanax uxX (OpMHUPOBAHUS SBISIETCS
JIOCTHKEHHE 00yJaroUMHUCS MIIaHUPYEMBIX PE3YJIbTaTOB 00yUYEHHS M0 AUCHUIIIMHE (MOYIIIO).

OIIK-7. CnocoGeH MpoBOAUTH 3KCIIEPUMEHTAIBHBIE UCCIIEJOBAHUS M UCTIBITAHUS 10 33 JaHHOMN
METOJIMKE, HAOIOIEHUS U U3MepeHus, 00padaThIBaTh U MHTEPIPETUPOBATH HKCIIEPUMEHTAIbHbIE
JaHHbIE, IPUMEHSISI MaTeMaTu4YecKue, pu3ndeckue, GU3NKo-XUMUIECKUEe, XUMHUECKUE METOIbI

IToka3zaTenb ‘ Kputepun onieHnBaHus
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3a4TCHO

HC 3a4TCHO

3HaThb

OOyuaronuiicss IeMOHCTPHPYET
MOJTHOE, 4acTHYHOE,
COOTBETCTBHE CJICYIOLTIX
3HAHUM:

- Hayaja TEPMOJWHAMHUKU U
OCHOBHBIE ypaBHEHUS
XHUMHUYECKON TePMOIUHAMUKH;
-METO/bl TEPMOAMHAMHYECKOTO
ONUCAHUS  XHUMHYECKUX |
(a3oBbIX paBHOBECHI B
MHOTOKOMITOHEHTHBIX
cucTeMax;

-OCHOBHBIE TOHSTHS u
COOTHOUICHUS] TEPMOJMHAMHKH
MIOBEPXHOCTHBIX SIBJICHUIA.

OOyyaromuiicst 1€MOHCTPUPYET
HOJHOE  OTCYTCTBHE WIIN
HEJOCTAaTOYHOE  COOTBETCTBUE
CIICYIOLINX 3HAHUM:

- Hadajla TCPMOIHMHAMUKU U
OCHOBHBIE ypaBHEHHUS
XUMHUYECKOU TCPMOANHAMHKH
-METO/Ibl TEPMOANHAMUYECKOTO
OIIKMCaHUusA XUMHNYCCKUX n
(a3oBbIxX paBHOBecCHit B
MHOI'OKOMIIOHCHTHBIX
cucTeMax;

-OCHOBHBIC IIOHATUA u
COOTHOUICHUSI TEPMOIMHAMHKH
IMOBCPXHOCTHBIX SIBIICHUH.

yMETh

OOyyaromuiicss 1EMOHCTPUPYET
MIOJIHOE WIH YaCTHUYHOE
COOTBETCTBUE [ (13% (00111704
YMEHUN:

-HCIONb30BaTh (PU3NYECKUE H
XUMUYECKUE  3aKOHBI TP
aHaJlu3e W peIIeHUU MpodIeM
SHEPro- U pecypcocOepeKeHus;
-BBINOJIHATH OCHOBHBIE
XUMUYECKUE oreparuu,
HCII0JIb30BaTh OCHOBHBIE
XUMUYECKUE 3aKOHBI,
TEPMOJIMHAMUYECKHUE
CIIpaBOYHbBIC JTAHHBIE "
KOJIMYECTBEHHBIE COOTHOIICHUS
XUMUHU TUTSt penieHus
npodeccHoHaNbHBIX 3a/ad.

OOyuaromuiics He yMeeT WK B
HEJOCTATOYHOU CTEIIEHHU YMEET:
- HCII0JIb30BaTh (PU3UUECKUE U
XUMHYECKHE  3aKOHBl  IpHU
aHallM3e U peLIeHUH IpodiieM
9HEPro- U PECypcocOEepeKEeHUS;
-BBITNIOJIHATD OCHOBHbIE
XUMHUYECKHE oIepaluy,
UCIIOJIb30BATh OCHOBHBIE
XUMHUYECKHE 3aKOHBI,
TEPMOAMHAMHYECKNE
CIPaBOYHbIE JTaHHbIE u
KOJIMYECTBEHHBIE COOTHOLICHUS
XUMHH JUISt pelieHus
npodeccnoHaIbHBIX 3aj1ay.

BJIAJIETh

OOyuaromuiics B TOJHOM
00BEME UITU YaCTUYHO BIIaJICET:
- METOJaMN IMPOBCACHUA
(UBUKO-XMMHYECKHIX

U3MEpPEHUI 51 METOJAAMH
KOPPEKTHOMN OLICHKH
ITOIPEIIHOCTEN pu ux
IIPOBEACHUY;

- HaBbIKaMH BBIYHCIICHUA
AAaBJICHUS HACBIIICHHOI'O I1apa
Hazg HHIWBHUIYaJIbHBIM
BCIICCTBOM, cocCTaBa

COCYIIIECTBYIOIIHNX haz B
ABYXKOMIIOHCHTHBIX CUCTCMAX.

OOyuaromuiicst He BIaJEET WU
B HEJOCTaTOYHOM  CTENEHU
BJIQJIEET:

- MeToJaMu  TPOBEACHHUS
(U3UKO-XUMHUYECKUX
U3MEPEHU u METOJaMHU

KOPPEKTHOMN OIICHKH
MOTPELIHOCTEN npu 150.
MPOBEJICHUY;

- HaBBIKAMH  BBIYHCIICHUSA
JaBJICHUS HACBIIICHHOI'O I1apa
HaJl WH/IUBUyaIbHBIM
BEIIECTBOM, cocTaBa
cocymecTBylommx  ¢da3 B
JIBYXKOMITOHCHTHBIX CHCTEMaX.
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OIIK-1. CnocobeH n3y4arh, aHAIU3UPOBATH, UCIIOIB30BATh OOBEKTHI M MPOIIECCHI, OCHOBBIBASICH HA
3aKOHAaX M 3aKOHOMEPHOCTSIX MaTeMaTHUeCKUX, PU3NYECKUX, XUMHUUECKUX U OMOJIOTUYECKUX HAYK
1 UX B3aUMOCBA3AX

e TemaTuka cCeMHUHAPCKUX/NMPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/MpakTUICCKUEC 3aHATHS

1 | [IpeameT «KOJIOUIHAS XUMUSI»
Mepa nucnepcHOCTH

N

3 | 'ereporeHHOCTH KOJUTOMIHBIX CUCTEM KaK OCHOBHOE OTJIMYHE UX OT MOJIEKYIISIPHBIX
pacTBOpOB

N

PacknunuBaroiiee JaBJIcHUE

a1

BrnusiHre nrcnepcHOCTH Ha CBOMCTBA JUCIIEPCHBIX CUCTEM

6 | Kiaccudukanmm KOJIIOMAHBIX M1 MUKPOTETEPOTEHHBIX
CHCTEM

~

3HaueHHUE KOJUIOMJHBIX CUCTEM M KOJUIOMIHBIX ITPOLECCOB B IIPHUPOJAC U TCXHUKE

e}

OnTHyeckue CBOMCTBa KOJIJIOMAHBIX CUCTEM

9 TemnnoBoe aABHKEHNE MOJICKYI U 6POYHOBCKOG JBHKCHHUC

10 | Incddy3usi B HICTUHHBIX pacTBOPAX M B KOJUTOUIHBIX CHCTEMaX

11 | OcMmoTHUECKOE NaBIICHUE

12 | CequmeHTaIMOHHAS YCTOWYUBOCTD

13 | AncopOrus

14 | TlonaTue 00 MEKTPOKUHETUYECKUX SIBICHUSIX

15 | CrpoeHue JBOMHOrO MEKTPHUECKOTO CIIOsI

16 HonyquI/Ie 1 OYMUCTKA KOJUIOUAHBIX CUCTEM. CTPOCHUC KOJIJIOUJHBIX MUIICILII

17 | Bo3HuKHOBEHHE H OCOOCHHOCTH CTPYKTYP B KOJUIOMAHBIX CUCTEMAX

18 | CucTemsl ¢ Ta30BOM TUCIIEPCHOHHOM cpeoit

19 | Cucremsl ¢ TBepI0i TUCTIEPCUOHHOMN Cpeoii

20 | CucreMsl ¢ )KHIKOU JUCTIEPCUOHHOMN cpeaoi

3.4.2. JlabopaTopHbIE 3aHATHUS

Tema 1. I3mepeHne mOoTeHIMAIOB.

PaGota 1. IloTeHIMOMeTpUYECKOe ONpejeNeHte KOHIEHTpanuu noHo Cu?* B BogHOM
pactBope. Pabora 2. I[TOTEHIIMOMETPUUECKOE ONpeIeIeHne KOHIEHTpanud noHos Ag* B BogHOM
pacTBope.

Tema 2. Tuddysus.

Pa6ora 1. Onpenenenyie KOHIIEHTPALUU PACTBOPEHHOTO KUCIOPOAA B BOJIOTIPOBOIHOM BOJIE.

Tema 3. DIEKTPOKUHETUYECKHE SIBJICHHUS.

Pa6ora 1. HaGmoienne BOZHUKHOBEHM MoTeHrana JJopHa npu ocaxaeanu yactur CuCOs3
B BOJIHOM pacTBOpeE cylib(dara Mmeau.

Tema 4. OnTuueckre CBOMCTBA AUCIIEPCHBIX CUCTEM.

Pabota 1. HaGmronenue paccessHus cBeTa MpY MPOXOXKACHHS JIyda Jiazepa yepe3 JUCTepCHBIE
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CUCTCMBI pa3JIM4YHOI'O (1)330BOFO cocTaBa.

e Temaruka KypCcOBBIX IPOECKTOB (KYpPCOBBIX padoT)
Kypcossbie ipoekTsl no pucuuruimie «KommonaHas Xumush He
MIPEIYCMOTPEHBI.

L4 quﬁﬂo-MeTolmquKoe n I/IH(l)OpMaIII/IOHHOC od0ecrneueHue
a) OcHoBHas JUTEpaTypa:

1. ®punpuxcoepr J.A.: yuebHoe mocobue [DmekrponHbsii pecype] Kypc kosmoumHOM
xumun./ Opuapuxcoepr H.A. —4-e u3a., CII6, M, Kpacnonmap:- "Jlanp".2010. — 416 c. URL:
https://e.lanbook.com/book/4027
0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. MopaueBckuii A.I'.: yaebHO€ 1mocobue [ DneKTpoHHBIN pecypc| Puzndeckas XuMusl.
IToBepXHOCTHBIE SIBJICHUS U JUCTIEpCHBIC cucTeMbl/ MopaueBckuii A.I'. — 2-e u3x., CII6, M,
Kpachonap:- "Jlans". 2015. — 160 c. URL.: https://e.lanbook.com/book/64335.

2. 'opuues U.I'. u ap. Komnnounnas xumusa. M. MI'TY «MAMW», 2010, Ne2304.

3. Mumyctun A.W., benoycosa K.®. Komonanas xumus. YuedbHoe nocoodue.- M.: MI'VUD,

1999.

4. Kparkuii cripaBoYHHK (u3nko-xumudeckux BennunH./ [loxg pen. A.A. Pasmens u A.M.
[Tonomapesoii.- C-116.: 1999.- 232 c.

5. EpmoB 0.A. Komnounnas xumus. Ou3ndeckass XUMHUsL JUCIIEPCHBIX CUCTEM: YUeOHUK.-
M.: I'D0OTAP-Menma, 2012.- 352 c.
B) IpOrpaMMHoe ofecrieyeHue U MHTePHeT-pecypchbl:

1. Enunoe okHO JocTyna K MH(pOpMaIMOHHBIM pecypcam

http://window.edu.ru/catalog/

2. LibreOffice

http://programdownloadfree.com/load/text/editors/libreoffice/65-1-0-192

e HopmaruBusbie nokyMeHTbl H 'OCTBI

1. Vka3 IIpe3unenta Poccuiickoit @enepannu B.B. [Tytuna "O HekoTOpBIX BOMIpocax
COBEPIIICHCTBOBAHUS CUCTEMBI BhICIIero oopa3oBanus” ot 12 mas 2023 roma Ne 343

2. [Tucekmo Muno6pHayku Poccuu ot 02.05.2023 No MH-5/169012 ([dupektop [denapramenTa
rocy/IapcTBeHHON NMOMUTHKHU B cdepe Bhiciiero oopazoanus T.B. Psa6ko) "O pazpadorke ®I'OC
BO noBOro nokonenus"

3. Ilpuka3 Muno6puayku Poccun ot 27 despans 2023 r. Ne 208 «O BHeceHUU U3MEHEHUI! B
rocyapcTBeHHbIE 00pa3oBaTeNbHbIE CTAaHAAPTHI BBHICIIETO0 00pa30BaHUS»

ITocranoBnenue IIpaButensctBa Poccniickoit @enepanyu Ne 89 ot 26.01.2023 r. «O
dbyHKIIMOHUpOBaHUHU cyrniepcepBrca «llocTymienue B By3 OHJIAaiH» B paMKaX MPUEMHON KOMITAHUU
2023/24 yaebHOTO o2

4. IMpukaz MunoOpHayku Poccuu ot 01.02.2022 Ne 89 "O6 yTBep:k1eHUU TepeUHs
CHelHaTbHOCTE! M HAaIPaBJICHUH TOJArOTOBKHY BBICIIET0 00pa30BaHUsI 110 POrpaMMam
OakayiaBpuaTa, porpaMMaM cHelrainTeTa, IporpaMMaM MarucTpaTyphbl, IporpaMmam
OpAVHATYPHI ¥ IPOrpaMMaM aCCUCTEHTYPBI-CTAKUPOBKHU"

29


https://e.lanbook.com/book/64335
http://window.edu.ru/catalog/

DJIeKTPOHHBbIE 00pa3oBaTeJibHbIE PeCypPChl

1. EnuHoe oKHO AocTyna K HHQOPMAIMOHHBIM pecypcaM
http://window.edu.ru/catalog/

http://programdownloadfree.com/load/text/editors/libreoffice/65-1-0-192

https://www.freeoffice.com/ru/

https://www.openoffice.org/ru/download/index.html

https://open-office.su/dlya-windows-10/

https://pcprogs.net/3324-adobe-photoshop-2023-firefly-ai.html

CIIPABOYHbBIC CUCTEMBbI

e chem.msu.su/rus-Xumuueckue Hayku u oOpa3oBanue B Poccun

nanojournal.ifmo.ru-HanocucreMsl: Gpusnka, XMMHsI, MATEMaTHKA

oilgasfield.ru-OilGasField.ru. HererazoBbie HOBOCTH
chemtech.ru-Xumuueckasi TeXHUKA

promplace.ru-TIlpomMruieiic.py TeXHUKA 1 000PYIOBaHUE
Ikmprom.ru-lkmprom.ru [ToauMepHbIe KOMIO3UITMOHHBIC MATEPUAIIBI

L MaTepl/IaJIbHO-TeXHI/IquKOe o0ecreueHue

8. MarepuallbHO-TeXHUYECKOe 00eCTIeueHNe TUCITUTTITNHBI

JIMIeH3MOHHOEe ¥ CBOOOIHO pacnpocrpansaeMoe nporpaMmmMHoOe obecrneyeHue

CoBpemennbie mnpogdeccuoHadbHble 0a3bl JAaHHBIX W HHGOPMANMOHHbIE

Jlia nmpoBeaeHust 1abopaTOPHOrO MPAaKTUKyMa Ha COBPEMEHHOM YpPOBHE INPHU BBIIIOJHEHUHU
nabopaTtopHbix pabor B aymutopusx AB 5305 u AB 5406 mpenycMOTpeHO HCIOJIb30BaHUE
CJIEYIOIIETO 000PY/IOBAHUS:

CoNoOR~WNE

®otomerp KOK-3-01 poToanekrpuueckuii.
AKBaUCTUIUISATOP.

AHaJIUTHYECKNE BECHI.

TexHu4ecKue BECHI.

DNEKTPUYECKHUN MTOJIYIIPOBOIHUKOBBIN BBITPSIMUTEID.
MunnuamnepmeTpsl.

CymunbHbIN mKad.

DTOPOMIACTOBBIE KATIOPUMETPHI.

TepmomeTpsl.

. DIIEKTPOIU3EPHI.

. pH-MeTp-noHOMETPBI.

. Cnexrpodoromerp CD-56.

. TepmocTtar nupkynsaunonssiiit BT3-2.

. ABromaruueckuit Tutparop TitroLine Alpha.

. [Horenuunocrat mapku [PC PRO-M.

. HoytOyk ¢ ycranoBnennsimu cpeacrsamu MS Office PowerPoint.
. MynbTUMEAUINHBIN IPOEKTOP € MIEPEHOCHBIM DKPAHOM.

. Bormspkuo#M mikad.
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http://window.edu.ru/catalog/
http://programdownloadfree.com/load/text/editors/libreoffice/65-1-0-192
https://www.freeoffice.com/ru/
https://www.openoffice.org/ru/download/index.html
https://open-office.su/dlya-windows-10/
https://pcprogs.net/3324-adobe-photoshop-2023-firefly-ai.html
http://chem.msu.su/rus/
http://nanojournal.ifmo.ru/
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https://chemtech.ru/
https://promplace.ru/pererabotka-polimerov-801.htm
http://lkmprom.ru/clauses/materialy/

e Meroauyeckne peKOMeHAaAUNH

L4 MeTozmquKne PEKOMEHAAIINA NJIA IMpenoaaBaTe’isd o opranmsaium

00y4eHust

Memoouyeckue pekomenoayuu npu nposederuu rekyuu JIeKIu sBISIOTCS OTHUM U3
OCHOBHBIX METOJIOB 00y4ueHus 1o qucuuruinHe. [1aBHOM 3aqaueit Kax 01 JIEKIIUU SBIIIETCS
PACKpPBITHE CYLIHOCTH TEMbI U aHAJIU3 €€ OCHOBHBIX MOJIOXKEHUM. PEkOMeHayeTCs Ha ITepBOU
JIEKIMH IOBECTU JO BHUMAHUS CTYIEHTOB CTPYKTYPY AUCLUIUIMHBI U €r0 pa3Jensl, a B
JAJIbHEHIIEM YKa3bIBaTh Hayallo KaXkJI0ro pasjena (Moayiis), CyTh U €ro 3a/1auH, a, 3aKOHYHUB
U3JI0’KEHUE, TIOABOJIUThH UTOT 110 3TOMY pa3zieny, YTOObI CBA3ATh €r0 CO CIAEAYIOLIIM.
CopepxaHue JEKLIUN ONpeaeseTcs] HacTosIed padodeil mporpaMMoi TUCUUIUIUHBL. J{71s
3¢ HeKTUBHOTO MPOBEECHUS JIGKIIMOHHOTO 3aHITHS PEKOMEHIyETCs COOII01aTh
IIOCJIEIOBATEIbHOCTD €€ OCHOBHBIX JTaIlOB:

1. bopMyNnUPOBKY TEMBbI JIEKIIUU;

2. YKa3aHHU€ OCHOBHBIX N3YYAaCMbIX pa3JICJIOB WK BOIIPOCOB U HNPCAIIOJIAraCMbIX 3aTpaT
BpPCMCHH Ha UX HU3JI0KCHHUC,

3. U3JI0KEHNE BBOIHON YacCTH;

4. N3710KEHUE OCHOBHOM YaCTH JICKIUH;

5. KpaTKue BBIBOJIBI 10 KaXKIOMY U3 BOIIPOCOB;
6. 3aKJII0UCHHE;

7. p€KOMEHIalMH JINTEPATYPHBIX UCTOYHUKOB 110 U3JIaraéMbIM BolpocaMm. HavanbHbli Tan
KaQKJIOTO JIEKIIHOHHOTO 3aHATHS — OTJIALIEHUE OCHOBHOW TE€MBI JIEKIIMHU C KPATKON aHHOTAIUEN
npelaraeMbIx JUIs n3ydeHus BorpocoB. [IpenogaBaresns J0KEH COOOMIUTE O IPUMEPHOM
IUTaHE MTPOBEEHUS JIEKIIMM U IIPEIIoJIaraéMoM paclipesieeHnu OrokeTra BpemeHu. Eciu
OUYepeHOE 3aHATHE SBJIAETCS MPOJOHKEHUEM MTPEIbI YN JIeKIUH, HEOOX0JMMO KPaTKO
c(hOopMyJIMPOBATh MOIYUEHHBIE paHEE Pe3yIbTaTbhl, HEOOXOAUMBIE JUIsl TIOHUMAHUS U YCBOCHHUS
U3y4aeMbIX BOIIPOCOB. B BBOAHON 4acTH JOCTATOYHO KPATKO XapaKTEPU3YETCs MECTO U
3Hau€HUE TaHHOM TeMBI B Kypce, TaeTcsl 0030p BaXKHEHIINX UCTOYHUKOB U (POPMYIINPYIOTCS
OCHOBHBIE BOIIPOCHI HJIH 33/1a4H, PELIEHHE KOTOPhIX HEOOXOIUMO AJISl CO3JJaHUs CTPOMHOM
CHCTEMBI 3HaHWM B TAaHHOUW TIPeIMETHON 00s1acTh. B 3TO# "acTu JeKuuu 1eMOHCTPUPYIOTCS
OCHOBHBIE NT€JJarOTUYECKNE METO/IbI, KOTOPbIE OYIYT HCIIOJIb30BATHCS MTPH U3TI0KEHUN
MaTepuala U yCTaHABIMBAETCS KOHTAKT ¢ ayauTopreil. OCHOBHAs 4acTh JEKIIMU UMEET CBOEH
LIEJIBIO0 PACKPBITHE COJAEPKAHMS OCHOBHBIX BOIIPOCOB WIH Pa3JI€IIOB U ONPENEIIICTCS
JIOTUYECKON CTPYKTYPOH TJ1aHa JeKIuu. [Ipr 3TOM UCIOIb3yIOTCS OCHOBHBIE NTEJarOTMYECKHE
CHOCOOBI U3JI0KEHUS MaTepHaja: OMMCcaHue-XapakTepUCTHKA, TOBECTBOBAHHE, OOBSICHEHUE U
np. [IpenogaBarens AOMKEH TaKKe YMENIO UCHOIb30BaTh A(P(GEKTUBHBIE METOAMYECKHE TPUEMBbI
U3JI0KEeHUs1 MaTepHaja — aHainu3, 00001IeHrne, HHIYKIHUIO, IeAYKIUIO, TPOTUBOIOCTABICHHS,
CPaBHEHHUS U T.J., 00ECIIEUNBAIOIIME JOCTATOYHO BHICOKUI YpOBEHb KayecTBa yueOHOTo
nporiecca. B 3aKkiounTeIbHON YacTH JEKIMK TPOBOJAT 000011eHe Hanboee BaXKHBIX U
CYIIECTBEHHBIX BOIPOCOB, JAETAIOTCS BBIBObI, GOPMYIHUPYIOTCS 3a/1a4H JIJIsl CAMOCTOSATEIbHON
paboThI ciTyIIaTesel 1 yKa3bIBaeTcsl peKoMeHyeMas nuteparypa. Ocrasiieecs: BpeMs
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MCIIOJIB3YIOT /JI1 OTBETOB Ha BOIIPOCHI, 33/1aBAEMBbIE CIYILIATEISAMHU, U AJI1 BO3MOKHOMN
JUCKYCCHH O COACPXKaHUM JIEKINU. MeToauueckne peKOMEHJaUuH K COAEPKaHUIO JTEKIUU
CopepxaHue JEKIUOHHOIO MaTepraia JOJIAKHO CTPOro COOTBETCTBOBATH COAEPKATEIbHOU
YacTU YTBEPXKAECHHOW pabouell yueOHOM nporpaMMbl IUCLUILIMHBI U COOTBETCTBOBATH
OCHOBHBIM JIUJAKTUYECKUM IIPUHIUIIAM, KOTOpPbIE 00€CIIEYMBAIOT COOTBETCTBUE U3J1aracMoro
MaTepuaia Hay4HO-METOAUYECKUM OCHOBAM IE€NaroruyecKoi nesaTenbHOCTH. OCHOBHBIMHU U3
HUX SBJIAIOTCS LEI0CTHOCTh, HAYYHOCTD, IOCTYITHOCTb, CHCTEMAaTUYHOCTb U HaIJIJHOCTb.
IlenmocTHOCTB JIEKLIMU 00ECIIeYnBaeTCs CO3AaHUEM €IMHOMN €€ CTPYKTYpPbl, OCHOBAaHHOM Ha
B3aMMOCBS3H 33/1a4 3aHATUS U COAECpKaHU MaTepralla, IPeJHa3HaYeHHOI O JJIs YCBOEHUS
cTyneHTamMu. HaydHOCTb JIEKIMU IIPEIoaraeT COOTBETCTBUE MAaTepUalla OCHOBHBIM
MOJIOKEHUSIM COBPEMEHHOW HayKH, a0COIOTHOE Mpeodiaianue 00beKTUBHOTO aKkTopa U
JI0Ka3aTeIbHOCTh BBIJIBUI'AEMBIX MOJI0KEHUH. /1711 HaydyHO 0O0CHOBAHHOM JIEKLIMU XapaKTepHbI
SCHOCTb, JIOTUYHOCTh, aPT'YMEHTHPOBAHHOCTh, TOYHOCTh U CKaTOCTh. [[puHLIMI JOCTYTHOCTH
JEKIMU IPEIoiaraeT, 4To coJiepaHue yueOHOro MaTepuaa JI0JKHO ObITh OHSATHBIM, a
00BEM 3TOTr0 MaTepuaa MOCUJIbHBIM JUIsl BCEX CTYAEHTOB. DTO 03HAYAET, YTO CTENECHb
CJI0KHOCTH JIEKIIMOHHOT'O MaTepHalla J0J)KHA COOTBETCTBOBATh YPOBHIO Pa3BUTHUSA U
MMEIOLIEMYCS 3aI1acy 3HaHUM U MpecTaBlIeHUH cTy1eHTOB. CHCTEMaTUYHOCTD JIEKIIMOHHOTO
MaTepuaia OIpeaesseTcs B3aMMOCBS3bI0 H3y4aeMOro MaTepraia ¢ paHee U3y4eHHbIM,
MOCTEIIEHHBIM MOBBIILIEHUEM CJI0KHOCTH pacCMaTPUBAEMBIX BOIPOCOB, B3AUMOCBS3bI0 YacTel
U3y4yaeMoro Marepuaia, 0000IIeHUEM U3YYEHHOIO MaTepHala, CTPOMHOCTBIO U3I0KEHUS
MaTepuaa 1o COAEpKaHUIO U BHEIIHEN (opMe ero nojgauu, pyopukaiuei Kypca, TEMbL,
BOIIPOCA U €JMHOO0pa3ueM CTPYKTYphl IOCTPOSHUs MaTepuana. [IpuHIun Haris IHOCTH
CoJIepKaHus JIEKIUU TPeOyeT UCIIOIb30BaHMsI IPU YTEHUH JIEKIIMHU BU3yaJbHBIX HOCUTENIEH
UH(pOPMAaLIMKU B BUJIE MPE3EHTALUI, TOCKOIbKY OCHOBHOM IOTOK HH(pOpMaLUK B y4eOHOM
IpoLEecce BOCIPUHUMAETC 00ydaeMbIM 3pUTEIbHO. JIeMOHCTpallMOHHBIN MaTepuai BO BCeX
CIIy4asiX JOJDKEH UIpaTh MOJYMHEHHYIO POJIb U HE TIOAMEHATH COAEpKaHUS JIEKIMU. B KaxkabIit
MOMEHT JIEKIIUM HEOOXOAUMO IEMOHCTPUPOBATH TOJIBKO TOT HArJISAHBINA MaTepuai, KOTOPBIH
WUTIOCTPUPYET M3JIaraeMble MojokeHus. Kparkas xapakTepucTHKa OCHOBHBIX BUJIOB JIEKIIUI
HCIOJIb3YEMBIX MPU MPOBEACHUH JIEKIIMOHHBIX 3aHATHH 1o nucuuiuinbe. [lpu nposenennn
JEKIIMOHHBIX 3aHATHH MO JUCIUIUIMHE HCIIONIB3YIOTCS CIEIYIOUINE BUbI JIEKIIUH MPOOIEMHBIE,
MH(}OpPMalLlMOHHbIE, JIEKIINN-BU3YyaIU3aI1H, JEKIUU C ONOPHBIM KOHCIIEKTHPOBaHUEM. B
OTJIMYHUE OT UH(OPMAIIMOHHOM JIEKLIUH, B TPOOJIEMHOM JIEKIINH, JTEKIIUU -BU3yaTIH3al1H1,
MPOUCXOJUT aKTUBHOE OCBOEHUE COZIepkKaHNe 00YUEeHHUsI C BKIIFOUEHUEM MEXaHU3MOB
TEOPETUYECKOT 0 MBIIIJICHUS U BCEH CTPYKTYpHI Icuxuueckux ¢pyHkuuit. B atom mpornecce
yyauiecst NposiBISIIOT COOCTBEHHYIO aKTUBHOCTh B KOHTEKCTE TUATIOTMYECKOTO
B3aUMOJICHCTBUA U 00ILeHHs B X0e JeKIMU. OCHOBHBIM NMPU3HAKOM WH(POPMALIMOHHOM JIEKIIMH
ABJISIETCS IPOCTON CIIOCOO Mepeiay TOTOBBIX 3HAHUN y4JalllUMCS Yepe3 MOHOJIOTUYECKYIO
dopmy obmenus. Jlekiuu npobIeMHOTo XapakTepa OTIMYaeT To, YTO MPOoIecc NO3HAHUS
CTYJEHTOB MPUOIMKAETCS K TOMCKOBOM, UCCIIE0BATEILCKOM esTenbHocTH. [Ipu 3ToM
o0ecreynBaeTcs JOCTHKEHHE TPEX OCHOBHBIX LIeJIel: YCBOCHUE CTYIEHTaMH TEOPETUYECKIX
3HAHUHU, pa3BUTHE TEOPETUUECKOTO MBIIIJIEHUS U (pOopMHpOBaHHE TO3HABATEIHLHOTO HHTEPECA K
COJIepKAaHUIO yY4EeOHOTO0 MpeaMeTa U Mpo(ecCHOHANBHON MOTHBAIIMH Oy TyIIETO CIEIHaTUCTa.
Ha Taxoii nexuuu HoBO€ 3HaHUE BBOJUTCS Yepe3 MPOOIEMHOCTh BOIIPOCa, 3aJ1a4l WIH
cutyauuu. [Ipu 3TOM nponecc no3HaHus CTyJ€HTOB B COTPYAHUUYECTBE U TUAJIOTE C
npernojaBaTeneM NpuoIMKaeTcs K UCCleA0BaTeIbCKOM nesTenbHocTH. CoaepkaHue npoOaemMbl
pacKpbIBaeTCs IyTEM OpPraHU3aLMM [TI0MCKA €€ PELICHNS NN CYMMHUPOBAaHUS U aHAIIN3a
TPaJULIMOHHBIX U COBPEMEHHBIX TOUEK 3peHus. [[pyras ¢popma JeKuu — JIeKIuA-BU3yaIu3aus
— SIBJISIETCSI PE3YJIBTaTOM ITOMCKA HOBBIX BO3MOYXKHOCTEH pealn3aliy U3BECTHOTO B TUIAKTHKE
IIPUHIINAIIA HATJJHOCTH, COAECPKAHUE KOTOPOTO MEHSETCA MO/ BIMSHUEM JNaHHBIX IICUXOJIOr0-
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nearornyeckoi Hayku, popM U METOJI0B aKTUBHOTO 00ydeHus. JIeKIus-Bu3yanu3anus
npecTaBisieT co00i BU3yallbHYIO (hOpMYy I10J1auH JIEKIIMOHHOT0 Marepuana cpeacrsamu KT
WIH ayIM0- U BUJCOTEXHUKU (BUAEO-JIEKIIUs). UTEHNE TaKOM JIEKIIMM CBOAUTCS K pa3BEPHYTOMY
WM KPaTKOMY KOMMEHTHUPOBAHHUIO IPOCMATPUBACMBIX BU3YaAJIbHBIX MaTepuaios. Jlydmre
UCIIOJIb30BaTh Pa3HbIe BUABI HATIJHOCTH — HATYypaJIbHOM, H300pa3UTEIbHOM, CHMBOIMYECKOH.
ITpu nepexose oT TEKCTa K 3pUTENbHON (popMe HIIM OT OAHOTO BUJIA HAMVIAHOCTH K JPYrOMY
TEPAETCS] HEKOTOPOE KOIMYECTBO HHPopManuu. OTHAKO 3TO MOXKET OBITh MPEUMYIIIECTBOM,
IIOCKOJIbKY TO3BOJISIET CKOHLIEHTPUPOBATh BHUMaHKUE Ha Hanbosiee BaXKHBIX aclleKTax U
OCOOEHHOCTSX COAEPkKAHMSI JIEKLIUHU, CIIOCOOCTBOBATh €r0 IOHUMAHHUIO U YCBOEHHUIO.
[TpakTuyeckue 3aHATHS — METOA 00yueHusl, 00eCIIeunBarOIINi CBSI3b TEOPUHU U ITPAKTUKH,
COJICHCTBYIOIMI BBIPAOOTKE y CTYJCHTOB YMEHHUI U HABBIKOB IIPUMEHEHUS 3HAHUH,
HOJIyYEHHBIX Ha JIEKIIMU U B XOJI€ CaMOCTOATENbHOM padoThl. [IpakTuueckue 3aHATHSA
IPEJICTABIISIIOT COOOM 3aHSTHSI [0 PELICHUIO PA3IMYHbIX IPUKIAIHBIX 3a7a4, 00pa3ibl KOTOPBIX
ObUIM JaHBI Ha JIEKIUAX. B urore y kaxjoro oOyuaronierocs A0JKeH ObITh BIpaOOTaH
oTpeIeNICHHBIN MPO(EeCCHOHATBHBIN MOAXO0/ K PEIICHUI0 KaK o 3anaun. [IpakTudeckue
3aHATHS 110 KypCy MOTYT IIPOBOJIUTHCS B Pa3jInYHbIX (hopMax. XapaKTepHbIM JUIs
T'yMaHUTapHBIX KYpPCOB BUAOM 3aIaHUM SIBJISAETCS aHAIU3 TEKCTOB C pe3ysbTaTaMu
UCCIIEIOBaHUN U UX 00CyXJeHHe. PEeKOMEHIYI0TCSl aKTUBHbIE (DOPMBI 3aHATHH, TaKUe Kak
JUCKYCCHs, IeJI0Basi Urpa, TpeHUHT. IIpenogaBareino BaXXKHO 1aBaTh 3aaHUS B COOTBETCTBUU C
BO3MOXHOCTSIMHM 0OyUaroIIMXCsl HA IaHHOW CTaJlul 00y4eHUsl, YTOObI 00ECIIeUUTh UM
YBEPEHHOCTb B CBOMX CHWJIax. [IpakTudeckoe 3aHATHE JOJKHO ONUPATHCS HAa U3BECTHBIN
TEOPETUYECKUI MaTepHrall, KOTOPbIN U3JI0KEH MM Ha KOTOPBIM JaHAa COOTBETCTBYIOLIAs CChUIKA
B JieKIuu. [IpakTrueckoe 3aHsATHE JOIHKHO OBITh HAIICIIEHHBIM Ha (HOPMUpPOBAHHE
OIPECICHHBIX YMEHUHN U 3aKPEIUICHUS ONPEICICHHBIX HABBIKOB, II03TOMY LIE/b 3aHATHS
JI0JIKHa OBITH 3apaHee U3BECTHA U MOHATHA MpernojaBaTesnto u oOydaromumcs. Jlyuiie umersb
chopMyIMpPOBaHHBIE B MMCBMEHHOM BUJIE 1I€JIb, 3a/1a4H, COAEP)KaHUE U MOCIEI0BATEIHLHOCTD
3aHATHSL, 0)KUJAeMbIN pe3yabTaT. OJHO WM HECKOJIBKO 3aHATHH JKenaTeabHO IPOBECTH B
KOMITBIOTEPHOM KJIacce ¢ JOCTYIIOM B IJI00aNIbHYIO ceTh. L[esblo Takoro 3aHATHS MOXKET ObITh
MOMOIIb B OPTaHU3alIMY BBINOJIHEHMS 3aIaHUH CaMOCTOSITENIbHON paboOThl, KOTOPBIE
OpPUEHTHPOBaHbI Ha MOUCK nHpopmanuu B MHTepHeT. O0ydaronuecs JOMKHBI BCEr1a BUJIETh
BEJIYIIYIO UJICI0 Kypca U €€ CBSI3b ¢ pakTukoi. Llens 3ansaTuit qomxHa ObITh TOHSITHA HE
TOJILKO IPETIO/IaBaTel0, HO M CTyJeHTaM. DTO NpUAaeT yueOHO! paboTe akTyaJIbHOCTb,
yTBEpkKAaeT He0OOXOIMMOCTb OBJIAJIEHUS ONBITOM PO(ECCUOHATIBHON JEATENbHOCTH, CBSI3bIBACT
e¢ ¢ IPaKTUKOH Ku3HU. B Takux ycioBusx 3ajiada npenojgaBaresst COCTOMT B TOM, YTOOBI
00JIbI1IE TOKA3bIBATh O0YYAIOUIMMCS MPAKTUYECKYI0 3HAUMMOCTh BEAYIIUX HAYyYHBIX UJIEH U
IIPUHIUIINAIBHBIX HAYYHBIX KOHUENIUN U N0JIOKEHUH. [IpruMepHbIe ey pakTU4ecKux
3aHATUHN: - TOMOYb 00YUYaIOIIUMCSl CUCTEMAaTU3UPOBATh, 3aKPEMUTh U YIITyOUTh 3HAHUS
TEOPETUYECKOr0 XapaKTepa; - Hay4UTh CTYACHTOB IIpPUEMaM pELICHUS IPAKTUYECKUX 3a/1a4,
CIocoOCTBOBAThH OBJIAJICHUIO HABBIKaMH; - (GOPMHUPOBATh YMEHUE YUUTHCS CAMOCTOSTENBHO, T.€.
OBJIa/IEBaTh METOJIaMH, CIIOCOOAMH U ITpUEeMaMH caMOOOyUeHHsI, CAaMOPa3BUTHS U
caMOKOHTpoJis. ConepkaHne MPaKTUYECKUX 3aHATUN U METOMKA UX MPOBEAECHUS JOJKHBI
o0ecreynBaTh pa3BUTHE TBOPUECKOM aKTUBHOCTH TUYHOCTU. OHU pa3BUBAIOT HAYYHOE
MBIIIEHUE U PeYb 00yUaIOLIUXCs, TO3BOJISIOT IPOBEPUTH UX 3HAHUS, BBICTYNAIOT BaKHBIM
CPEICTBOM ONepaTUBHON 0OpaTHOM cBsI3U. [103TOMY MpakTHUECKUE 3aHITHS JOJKHBI
BBITNOJIHATH HE TOJIKO NTO3HABATENIbHYIO M BOCIIUTATENIbHYIO G YHKIIUHU, HO M CITIOCOOCTBOBATH
pOCTy UX KpeatuBHOCTH. [IpakTHuecKue 3aHATHS MPOBOJATCS B ABYX (hOpMax: BBITOIHAIOTCS
UHIMBUYaJIbHO; IpyNIoBas (popMa npeanosaraer pa3paboTKy IpoeKTa IpodhecCHOHATBHBIX
KOMITIETEHTHOCTE! NIcuX0J0roB. [Ipu pazpaboTke MpaKTUYECKUX 3aHATHN yUTEHA TPAJAULIMOHHAS
(dopMa ux MpoBeACHUS U BOZMOKHOCTH MHTEPAaKTUBHOrO 00yueHus. [IpakTuyeckue 3aHATHS B
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UH/IMBUIYaJIbHOM (hOpME MPOBOASTCS C MOMOIIBIO HCIIOIB30BaHUS TPEHUHTOBBIX ITPOTPaMM.
['pynmnoBas ¢popma mpesronaraet 00CyXIeHUE CIYIIATEIIMU KOHKPETHOM MTPOOJIeMbI B IpyIIe
10 KAXJAOMY 3Tally U3y4CHUA JUCHHUILJIMHBI. Hpencne YCM MMPUCTYIHUTH K U3YYCHHUIO TCMBI,
HE00XO0IUMO MTPOKOMMEHTHUPOBATH OCHOBHBIE BOIPOCHI IJIaHA JeKIuHU. Takoi moaxoy
MperoaaBaTelis IOMOTaeT CTyAeHTaM ObICTPO HAXOIUTh HYKHBIH MaTepual K KaXXIOMy U3
BOIIPOCOB, HE 33JIePKUBASCh HA BTOPOCTEIIEHHOM. 3alliCH UMEIOT IEPBOCTEIICHHOE 3HAYCHHE
JUTSL CAMOCTOSITEIBHON paboThI cTyIeHTOB. OHH MOMOTAIOT TIOHATH MTOCTPOCHHUE N3YYaeMOM
KHUTH, BBIJICIUTH OCHOBHBIE MOJIOXKEHUS, TPOCIEIUTh UX JIOTHKY U TEM CaMbIM IPOHUKHYTH B
TBOPUYECKYIO JIA0OpaTOpHIO aBTOpa. Beaenue 3amuceil CnocoOCTBYET MPEBPAIICHUIO YTCHHUS B
AKTUBHBIN Mpoliecc, MOOMIN3YET, HApSAIy CO 3PUTEILHON, 1 MOTOPHYIO MaMsTh. Cregyer
INOMHUTL: Yy CTYACHTA, CUCTCMATUYCCKU BEAYUICTO 3aIlIMCH, CO30aCTCs CBOH PIHI[I/IBI/IIIyaHBHBIfI
¢doH1 T0ICOOHBIX MaTEpUAIOB Ul OBICTPOrO MOBTOPEHUS MPOUYUTAHHOTO, I MOOUITU3AIUU
HaKOIUICHHBIX 3HAHWM. OCO6CHHO Ba’XHbI U II0JIC3HBI 3aIIUCHU TOrJa, KOraga B HUX HaxogiaT
OTpakKeHHE MBICITH, BOSHUKIIINE IIPH CAMOCTOATEIbHON padoTe. BaxkHO pa3BUBATh y CTY/ICHTOB
YMCHHUEC COIIOCTABJIAThL HCTOUYHHKH, IPOAYMBIBATH H3y‘13€MLII71 MaTcpHrall. Bbosnrsimmoe 3nauenne
UMEET COBEPILIEHCTBOBAaHUE HABBIKOB KOHCIIEKTUPOBAHUs y CTyneHTOB. [IpenonaBarens MOXeT
PEKOMEH/I0BATh CTYJCHTAM CJICAYIONINE OCHOBHBIC ()OPMBI 3aIMCH: TUIaH (IIPOCTOH H
pa3BepHYTHIi ), BBIMKUCKH, Te3UCHI. [IpenoiaBarenb MOXKET MPEAI0KUTh CTYIACHTaM MOAyMAaTh
Hanqg MMOCTAaHOBKOM TaKUX BOITPOCOB IO TECME JICKIIUH, KOTOPLIC BLI3BOBYT HUHTCPECC cBOCH
HEOJIHO3HAYHOCTHIO0, MPOTUBOPEUHUBOCTHIO, Pa3IesIT YIaCTHUKOB CEMUHApa Ha ONIMOHUPYIOIINE
TPYIIIGI. A 3T0 KaK pa3 TO, 4TO HYKHO JIA JUCKYCCHUU, I aKTUBU3AllUH, 1JIA ITIONCKa
CTYJEHTaMH UCTUHBI, KOTOpasi, KaKk U3BECTHO, poxkaaetcs B criope. Camo coboii pazymeercs, 4To
M B apCCHAJIC NpCoaaBaTCIisd JOJIKHBI OBITh 3arOTOBJIECHEI BOITPOCHI AJId CO3aaHUs HpO6JIeMHBIX
CUTYyallui, eclii OHU He OyIyT CO3/IaHbl BHICTYIJICHUSIMU CTYACHTOB. B mporiecce moAroToBKH,
npopadaThIBasi MPEIJIOKEHHBIE BOMIPOCHI, CTYJIEHT ONpEeesaeT A ce0sl OMH-/IBa U3 HUX
(MOXHO, KOHEUHO U OOJIBIIIE), B KOTOPBIX OH UYBCTBYET ce0sl Hanboliee yBEpEHHO U B KAUECTBE
KOHCYJIbTaHTA UJIM OIIIMIOHCHTA HAMCPCH 3a/1aThb TOH HAa CCMUHAPC. HpaKTI/I‘IGCKI/Ie 3aHATUA 110
MICUXOJIOTHH MPEATNOIAraloT He MPOCTO 00CYXKACHHUE CTyIeHTaMHi y4eOHOTO MaTepuana, a
BBITIOJTHCHUE UMH ONIPCACIICHHBIX ITPAKTUYCCKUX 33}13HI/II>’I. CI/ICTeMy TaKuX 3aﬂaHHﬁ qacTo
Ha3bIBAIOT NIPAKTUKYMOM. DYHKIMU MPAKTUYECKUX 3aHIATHH MO CIIEHHUATbHON MICUXOJIOTHH:

1) 3akperieHre TEOPETUIECKUX 3HAHUN Ha MPAKTUKE;

2) ycBOEHHE YMEHUH UCCIIeI0BATEIHLCKONU PaOOTHI;

3) ycBOeHHE YMEHUIT MPAKTUYECKON TICUXOJIOTHYECKOI PadOTHI;

4) npuMEHEHNE TEOPETUUCCKUX 3HAHUH [Tl PEIICHUS TPAKTUYCCKUX 3a/1a4;
5) caMOIO3HaHUE;

6) camopa3zBuTHe.

CoOTBETCTBYIOIIME 3a/1a4l CTABATCS MPEToAaBaTeIeM MpH INIAHUPOBAHUHN KaXKI0M pabOTHI.
Te nnu nHBIe QYHKIIMA MOTYT BBIIBUTATHCS HA TIEPBBIN TUTAH B 3aBUCHMOCTH OT TOTO, B paMKax
Kakux 00pa3oBaTeNbHBIX TPOrpaMM MPOBOAATCA 3aHsTHs. [IpakTHieckoe 3aHsATHe (CeMHUHap) —
OJIMH U3 HanOoJIee CIOKHBIX U B TO JK€ BpeMs IIOJI0TBOPHBIX BUIOB ((hOpM) BY30BCKOTO
00y4eHHUs U BOCIIHUTAaHUA. B yCTOBUSX BBICIICH HIKOJBI — CEMHHAP — OJIUH U3 BUJIOB
MPAKTUYECKUX 3aHATUH, IPOBOJUMBIX T0J] PyKOBOJICTBOM IpenoaBatesns. Llenbio
MPaKTUYECKUX 3aHATUHN (CEeMHHAPOB) SIBJISETCS: — 3aKPEIICHHE METO0B aHalIh3a; — MPOBEPKa
YPOBHSI IOHUMAaHUS CTyJ€HTaMH BOIIPOCOB, PACCMOTPEHHBIX Ha JIEKLHUAX U M0 Y4eOHOM
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JUTEpaType, CTETIIEHN U KauecTBa YCBOSGHHUS MaTepuaia CTyAeHTaMHi; — 0OyueHHe HaBbIKaM
peLIeHHs] TOCTABJICHHBIX 3a/1a4 U YMEHHE 110100paTh HEOOXOAUMBIM METOA PELICHUS; —
BOCIIOJIHEHHE MTPOOEIIOB B POIIEHHON TEOPETHUECKON YaCcTH Kypca U OKa3aHHE TIOMOIIH B €ro
ycoeHu [Ipu ycnoBuu cobioieHus Tpe6oBaHUM METOUKHI UX IPOBEICHHS CEMHUHAPBI
BBITNOJIHAIOT MHOTOTPAHHYIO POJIb: CTUMYJIMPYIOT PETYJIIPHOE U3YUEHHUE CTYIEHTaMU
IEPBOMCTOYHUKOB U APYrod JINTEPATYyphl, a TAK)KE BHUMATEIbHOE OTHOLIEHUE K JIEKIIUOHHOMY
KYpCY; 3aKpEIUISIIOT 3HaHUs], I0JIy4E€HHbIE CTYI€HTaMU IIPU IIPOCIYIIMBAHUM JIEKLUU U
CaMOCTOSITENILHON paboTe HaJl IUTepaTypoil; paclIupsoT Kpyr 3HaHUH Onarogaps
BBICTYIUIEHHUSM TOBApHUILEH U MPENo1aBaTes Ha 3aHATUH; IO3BOJIAIOT CTY/IEHTaM IPOBEPUTH
IPaBUIBHOCTh PaHEe MOTyUYEHHBIX 3HAHUH, BHIYJICHUTh B HUX Haubosee BaXKHOE,
CYIIECTBEHHOE; CIIOCOOCTBYIOT MPEBPALLICHUIO 3HAHUH B TBEP/IbIC JINYHBIC YOCKICHUS,
pacceuBarOT COMHEHUs, KOTOPbIE MOIJIM BOSHUKHYTh Ha JIEKLIUAX U IPU U3YYEHUU JINTEPATYpBI,
YTO 0OCOOCHHO XOPOIIO JOCTUTAETCS B PE3YJIBTATE CTOJKHOBEHHUS MHEHHH, TUCKYCCUH;
IPUBUBAIOT HABBIKU CAMOCTOSITENILHOI'O MBIIICHHSI, YCTHOT'O BBICTYIUICHHUS IO TEOPETUUECKUM
BOIIPOCAaM, OTTAYMBAIOT MBICIIb, IPUYYAIOT CTYJIEHTOB CBOOOHO ONIEpUPOBATh TEPMHUHOJIOTHUEH,
He1arornyecKMMU NOHATUAMU U KaTETOPUSIMU; IIPEJOCTABIISIIOT BO3MOKHOCTh MPENOAaBaATEINIO
CHCTEMaTHYECKH KOHTPOJIMPOBATh YPOBEHb CAMOCTOSITEIBHON pabOTHI CTYyIEHTOB HaJl
HEPBOMCTOUYHUKAMH, JPYTUM Y4eOHBIM MaTE€pPHUaIOM, CTEIICHb UX BHUMATEIbHOCTH HA JICKLIUSX;
MO3BOJIIIOT U3YYUTh MHEHUS, UHTEPECHI CTYJIEHTOB, CIIyXaT CPEACTBOM KOHTPOJIS
Iperno/iaBaTess He TOJIbKO 32 pabOTON CTYAEHTOB, HO U 3a CBOEi COOCTBEHHOM KakK JIEKTOpa U
PYKOBOJUTENIS CEMUHApa, KOHCY/IbTaHTa U T. 1. [Ipu pa3paboTke METOMKH CEMUHAPCKUX
3aHATHH BaKHOE MECTO 3aHUMAET BONPOC O B3aUMOCBSI3U MEX/1y CEMUHAPOM U JIEKLIHEH,
CEMHHApPOM M CAMOCTOSITEIILHOM pabOTON CTYIEHTOB, O XapaKTepe U Croco0ax Takoi
B3auMOCBs3U. CeMuHap He JJOJKEH MOBTOPSTH JEKIHIO, U, BMECTE C TEM, €T0 PYKOBOIUTEIIIO
HEOOXOUMO COXPAHUTh CBSI3b MPUHLUITUAIBHBIX [TOJIOKEHUN JEKIUH C COIep)KaHUEM
CceMMHapcKoro 3aHATHs. [IpenogaBarens MOXKET PEATIOKUTH CTYJEHTaM MOAYMaTh Haj
MIOCTaHOBKOM TaKMX BOIPOCOB 110 TEME CEMUHAPA, KOTOPBIE BHI30OBYT UHTEPEC CBOEH
HEOJIHO3HAYHOCTBI0, IPOTUBOPEUYNBOCTBIO, PAa3AEIAT YYACTHUKOB CEMUHApA Ha ONIOHUPYIOLIUE
rpynnsl. A 3TO Kak pa3 TO, UTO HY>KHO JJIsl AUCKYCCUH, JJIsl aKTUBU3AllUM CEMUHApa, JJ1s TIoOUcKa
CTYA€HTaMM UCTHHBI, KOTOpasi, KaK U3BECTHO, pokaaercs B crope. Camo coboil pazymeeTcs, 4To
U B apceHalie IpernojaBaTelis JOHKHbBI ObITh 3arOTOBJIEHBI BOIIPOCHI JUIsl CO3JaHUS TPOOIEMHBIX
CUTYallUi, €CIIM OHU He OyIyT CO3/1aHbl BBICTYIICHUSIMU CTYAECHTOB, CAMOM JIOTUKOM pa3BUTHS
cemMuHapa. B mponecce noaroToBku, npopadarsiBasi IpejioKEHHbIE BOPOCHI, CTYAECHT
ornpenenser Ajs cedst OAMH-ABA U3 HUX (MOXKHO, KOHEUHO U 00JIbIIE), B KOTOPBIX OH YYBCTBYET
ce0st HanboJiee YBEpEeHHO U B KaUeCTBE KOHCYJIbTaHTa WM ONIIOHEHTa HAMEPEH 33/1aTh TOH Ha
cemuHape. Ha BTopom sTare ceMruHapa CTyA€HTaMH OCYIIECTBIsIeTCs BeChbMa 00beMHast paboTa
1o yriay0JIeHHOMY MPOHUKHOBEHUIO B CYTh BBIHECEHHOU ISl 00CyxAeHus rpodiemsl. B xoze
CEeMMHapa CTYACHT YUUTCS MyOJIMYHO BBICTYNATh, BUAETh PEAKIIMIO CIyIIATENeH, JOTUYHO,
SCHO, YETKO, TPaMOTHBIM JINTEPATYPHBIM SI3bIKOM M3JIaraTh CBOU MBICIIH, IPOBOJUTH JI0BOJIbI,
(bopMynHpOBaTH ApryMEHTHI B 3alIUTY cBOei nmo3uiuu. Ha cemMuHape Kakaplil CTyIEHT UMeeT
BO3MOXXHOCTh KPUTHYECKH OIEHUTH CBOW 3HAHMUSI, CPAaBHUTH CO 3HAHUSMHU M YMEHHUSIMHU MX
u3jaraTh Jpyrux CTYAEHTOB, CAENIaTh BHIBOJBI O HEOOXOAMMOCTHU Ooiiee yriyOneHHON U
OTBETCTBEHHOI pabOThl HaJl 00CYyXkAaeMbIMU Mpodiemamu. B xone cemuHapa Kaxablii CTYIEHT
OIMpPAETCsl Ha CBOU KOHCIIEKTBHI, CI€TIaHHbIE Ha JIEKIIUH, COOCTBEHHBIE BBIMUCKU U3 yIeOHUKOB,
MEPBOMCTOYHUKOB, CTaTeH, Apyroi pumocockoi IuTeparypsl, Ha CI0OBaph MO JaHHON TEMeE.
CeMHHap CTUMYJIMPYET CTPEMIIEHHE K COBEPIICHCTBOBAHUIO KOHCIIEKTA, JKEIAHNUE CAENIATh €T0
6osee MTHPOPMATUBHBIM, KaueCTBEHHbIM. OT ceMUHapa K CEMUHApy, Ha BCEX €ro ATanax u ux
KOPPEKINH CTYACHT IOJHUMaETCs Ha 0oJiee BHICOKYIO CTYIIEHbKY COOCTBEHHOM 3pesiocTH,
cBoero MHeHus1 6osee 3 heKTUBHO paboTaTh HaJ MPOOIEMaMH, HETTOCPEICTBEHHO
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OTHOCALIMMHUCSA K ero Oyaymiei npodeccun. Cemunap — 3¢pdexruBHas popma 3aKperieHus
HOJYYEHHBIX 110 00CyX1aeMoi mpobiieMe 3HaHUH, BUJICHHS 3TOW TPOOJIEMBI B IIETIOM,
OCO3HAHUs €€ COOTHECEHHOCTH C IPYTUMU TEMaMH B paMKax LEI0CTHOH (pritocodcekoil
koHuenuuy. C TOYKH 3peHuUs] METOANKHU MPOBEICHHSI CEMUHAp MPEJICTaBIIeT co00M
KOMOWHUPOBAHHYIO, HHTETPATUBHYIO (hopMy yueOHoro 3ausaTus. OH npeamnonaraer
BO3MOKHOCTH HCIIOJIb30BaHUS pedeparoB, GparMeHTOB MEPBOUCTOYHUKOB, YCTHBIX U
NUCHbMEHHBIX MMOHATUHHBIX TUKTAHTOB, TECTOB, 33/IaHUI TUTIA «3AKOHYUTE MPEUIOKEHUE» U IP.
JInst cTUMYITUPOBAHUS CAMOCTOSITEIBHOTO MBIIIJICHUS Ha 3aHATHUSIX HCIOIb3YIOTCS Pa3IMYHbIC
aKTUBHBIC METOJIbI 00yUEHUS: TPOOIEMHBIE CUTYallUH, UTPBI, TIEIarOTUYECKHUE 3a1auH, TECTHI,
MHTEPAaKTUBHBIA Orpoc. B mpakThke ceMUHAPCKUX 3aHATHI UCTIONB3YETCs CIICAYIOIMHA P
¢dopm: pa3BepHyTas Oeceqa, CeMUHAP-AUCIYT, KOMMEHTUPOBAHHOE YTCHHE, YIPAKHEHUS HA
CaMOCTOATENILHOCTh MBIIIJICHUS, MICbMEHHAs (KOHTPOJIbHAsT) paboTa, CeMHHAP-KOJUIOKBUYM U

JIpyTHe.

1. Pa3BepHyras 6ecena — HauboJsiee pacrpocTpaHeHHas (opma ceMUHApCKuX 3aHATuil. OHa
IIPEANOJAaraeT oAroTOBKY BCEX CTYIEHTOB I10 KaXJOMY BOIIPOCY IUIaHa 3aHATHS C €UHBIM IS
BCEX MEPEYHEM PEKOMEHIyeMOM 0053aTeIbHOM U TOMOTHUTEIBHON JTUTEPATyPhl; BBICTYIIIICHUS
CTYJEHTOB (II0 X JKEJaHWIO WM TI0 BBI30BY IIpENoaBaTesisi) U UX 0OCYKIEHHE; BCTYIIEHUE U
3aKJII0YeHUe npenojasarens. PazBepHyTas 6ecesia 03BOJISET BOBJIEUb B 00CYXKCHHUE
ne1arornyeckor mpoOIeMaTHKy HanOOoJIbIIee YUCIIO CTYJACHTOB, pa3yMeeTCs, pU
VICIIOJIb30BAaHUU BCEX CPEIICTB UX aKTUBU3ALUM: IOCTAHOBKH XOPOILO MPOJAYMaHHbIX, YETKO
c(OpMYJIMPOBAHHBIX JTOMOJIHUTEIBHBIX BOIIPOCOB K BBHICTYNAIOLIEMY U BCEH TpyIie, yMeIon
KOHIIEHTPALlMX BHUMAHUs CTYJICHTOB Ha CHJIBHBIX M C1a0bIX CTOPOHAX BBICTYIICHHUH
CTYJEHTOB, CBOEBPEMEHHOM aKLIEHTUPOBAaHWU BHUMAaHMsI U HHTEPECA CTYJEHTOB Ha HOBBIX
MOMEHTaX, BCKpBIBAIOIUXCA B Ipoliecce paboTsl U T. 1. Pa3BepHyTas Oecena HE HCKITIOYAET, a
IIPEANOIAraeT U 3apaHee 3alUIAaHUPOBAHHBIC BBICTYIICHUS OTACIIBHBIX CTYJIEHTOB 110
HEKOTOPBIM JIOMOJHUTEIbHBIM BoripocaM. Ho mogo6HbIe coo01IeHHs BBICTYTIAIOT 3/1ECh B
KayecTBE HE OCHOBBI JIJIs1 OOCYXKACHMSI, a JIMIIb JOMOJHEHUS K YK€ COCTOSIBIIMMCS
BBICTYIUICHHUSIM.

2. CeMuHap-1ucIyT UMEET psia JOCTOUHCTB. KpoMe apyrux 3ajau, 0ObIYHO peaan3yeMbIX Ha
ceMHuHape, 3Ta (oopma Haubosee yno0Ha Uit BHIpAOOTKHU Y CTYJI€HTOB HAaBBIKOB IOJIEMHCTA.
JlucmyT MoKeT OBITh M CAMOCTOATENBHOM (pOopMOii ceMuHapa 1 31eMeHTOM Jpyrux Gopm
NPaKTUYECKHUX 3aHATUHN 110 TIearoruke. B mepBoM ciryuae Hanbosiee HHTEPECHO MPOXOIAT TaKnue
3aHATUS NPU OOBEAMHEHUH BYX MM HECKOJIBKUX CEMUHAPCKUX IPYIII, KOT/Ia C TOKJIaAaMu
BBICTYTIAIOT CTYJI€HTHI OJTHOM I'PYIIBL, & ONIMOHEHTAMH — APYTOW, O YEM JOTOBAPUBAOTCS
3apaHee. Borpocsl, BBIHOCHMBIE Ha 110I00HBIE CEeMHUHAPBI, TOJKHBI BCETJa UMETh
TEOPETUYECKYIO U MPAKTHUYECKYIO0 3HAYUMOCTh. J[MCIyT KaK 3JIeMEHT OOBIYHOTO CEMUHapa
MOYET OBITh BBI3BAH MpENoaBaTeeM B X0/1€ 3aHATHS UJIH XKe 3apaHee TUIAHUPYETCS UM.
[Tonemuka BO3HMKAET MOIYAC U CTUXHITHO. B X071€ moneMuku cTyaeHThl POpMUPYIOT y ceOst
HaXOJYMBOCTh, OBICTPOTY MBICIUTEILHON PEAKLUH U, TJIABHOE, OTCTAUBAEMOE B CIIOPE
MHUPOBO33PEHHUE CKIIAIBIBACTCS Y HUX KaK TITyOOKO JIMYHOE.

3. KommeHTHpOBaHHOE YTEHUE TIEPBOMCTOYHUKOB Ha CEMUHAPE TIPECIICYET 1T
COJICHCTBOBATH 00JIee OCMBICIIEHHOM U TIIATENHHON paboTe CTYIEHTOB HaJl PEKOMEHTyeMOM
Mearoru4eckoil urepatypoit. Hare Bcero OHO COCTaBIISIET JIUIIb JIEMEHT OOBIYHOTO
ceMHUHapa B BUJIE pa3BepHyTOl O6ecensl U AnuTcs Bcero 15—20 munyT. KommeHTHpOBaHHOE
YTEHHE MMO3BOJISIET IPUYYaTh CTYIEHTOB JIydllle pa30uparbcsl B IeJarornyecKux UCTOYHHUKAX.
KOMMGHTI/IpOBaHI/Ie MOKET 6LITI> BBIJCJICHO B KAaUCCTBC CAMOCTOATCIILHOTO ITYHKTA IJIaHa
ceMHUHapa.
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4. VrpaXHEHUS Ha CAMOCTOSTENIbHOCTh MBIIJICHUS. OOBIYHO BXOZAT B Ka4€CTBE OHOIO U3
3JIEMEHTOB CEMUHApCKOro 3aHATus. [lpenogaBarens noadupaet 3ajaHusl, e1arorndyeckue
3a[1a4i, MUHU-KEHCHI BHIIIOJHEHNE U PEeIICHHE KOTOPBIX TPEOYET OT CTYICHTOB
CaMOCTOSITEJIbHOW MBICIIMTENbHOM aKTUBHOCTH, ITPOSIBJICHNUE CIIOCOOHOCTH IPUMEHSTh
IIOJIy4CHHBIEC 3HAHUSI B KOHKPETHOU IIPAKTUKO-OPUEHTUPOBAHHOM I1€1arOrNYeCKOM CUTYyalUH.
Pemienue 3a1a4 Ha caMOCTOSITEILHOCTD MBIIUIEHUS COAEHCTBYET (POPMHUPOBAHUIO Y CTYACHTOB
crocoOHOCTH OoJiee rIyOOKO BHUKATH B IEJarOrH4eCcKue MpoOIeMBl.

5. KoHTponbHble (MMCbMEHHBIE) PA0OTHI/ TECTBI TAKXKE MPAKTUKYIOTCS Ha ceMuHapax. Ha
HUX MOXET OBITh OTBEICHO OT 15 MHHYT 110 1emnoii nmapsl. Tema paboTsl MOKET OBITH COOOIIEHA
CTYZACHTaM 3apaHee, a UHOrAa U 0e3 Mpeaylnpex1eHus 0 OJHOMY U3 IIYHKTOB IIJIaHa TEKYIIEro
cemuHapa. Takas pabota HOCUT XapakTep (PPOHTATHLHON MPOBEPKU 3HAHHIA BCEX CTYACHTOB I10
olpenieNeHHOMY pa3zeny Kypca. Coaepikanue paboT aHaIU3UpYeTCs IIperoiaBaTesieM Ha
OUYEPEHOM 3aHITHH, YTO BBI3BIBAET BCET1a 00OCTPEHHBI HHTEPEC CTYACHTOB U aKTHBU3UPYET
UX MOCJETYIOLIYIO TOJArOTOBKY K CEMUHAPCKUM 3aHATHAM. Eclii Ha KOHTPOJIbHYIO paboTy
oTtBoauTCS 15-45 MUHYT, TO TIOCJIE €€ HAaMCaHus paboTa ceMUHapa MPOJOHKACTCSI OOBIYHBIM
nopsiiKoM. B TeueHne ceMuHapckoro Kypca 1enecoodpa3sHo IpOBECTH HECKOIBKO KOHTPOJIbHBIX
pabot pa3nuyHbIX TUIOB. 6. KOITOKBHYMBI-cOOECEeIOBaHUS IPEIOIABATENS CO CTYIEHTaMU
IPOBOJATCS B KOHIIE M3Y4aeMOI'0 Kypca C LEJIbIO BBISICHEHUS 3HAaHUN 10 0000ILEHHBIM TeMaM
JTUCIUTUTMHBL, UX YrITyOJIeHHOTo n3ydeHus. B nemsix 23 peKTHBHOCTH CEeMUHAPCKUX 3aHATHN
Heo0Xxo/1uMa 00cTosITeNbHAs OJrOTOBKA K UX IPOBEIEHUIO KaK CO CTOPOHBI Kadepbl U
npenoiaBaresnei, Tak u ooyqaromuxcs. Kadenpa B Hauane cemectpa (yueOHOTO T0/1a) 10HKHA
o0ecrneynTh 00y4aromuXcsi METOJUUECKUMHU MaTepUaiaMu JJIsl CBOEBPEMEHHON MOJArOTOBKU UX
K aKTUBHBIM (pOpMaM 3aHSATHI, B TOM YHCIIE ¥ K ceMUHapaMm. Bo Bpems ek, CBSI3aHHBIX C
TEMOI CEMHUHApPCKOTO 3aHsTHS, ClieyeT OOpaTUTh BHUMaHUE 00yUYalOIMXCs Ha TO, YTO
HE00XO0IMMO JIOTIOTHUTEIHHO H3YYHUTh TPH TOATOTOBKE K CEMHHAPY (HOBBIE O(UITHAIEHBIC
JIOKYMEHTBI, CTaTbU B MEPUOJMUECKUX XKYpHAJaX, BHOBb BBIIIEIIINE MOHOTpAa(dUH U T. [1.).
[Tmanel ceMMHAPCKUX 3aHATHIA, MX TEMaTHKa, PEKOMEHIyeMas JIUTeparypa, ejb U 3a7adu ee
U3y4EHHsI COOOIAIOTCS MPETo/1aBaTeNieM Ha BBOIHBIX 3aHATHAX WM B METOJIUYECKUX
yKa3aHMIX 0 JaHHOW AucUUIUIMHE. HaunHas moAroToBKY K CEMHHAPCKOMY 3aHSTHIO,
HE00X0/IMMO, TPEeXK/Ie BCEro, YKa3aTh CTYACHTaM CTPAHUIBI B KOHCIIEKTE JIEKIIUH, pa3/ieibl
Y4€OHUKOB U Y4€OHBIX OCOOMI, YTOOBI OHM MOJTYUMIIH 0011iee IPEICTABICHNUE O MECTE U
3HaYeHUHU TEMbI B U3y4aeMOM Kypce. 3aTeM clleZlyeT peKOMEH0BaTh UM opadoTaTh C
JIOTIOJTHUTEIFHOM JINTepaTypoil, CAETaTh 3alMCH 110 PEKOMEHI0BAaHHBIM HCTOYHUKAM. 3aIicu
UMEIOT MIEPBOCTENIEHHOE 3HAUE€HUE [T CAMOCTOSATENIbHOW paboThl CTYAEHTOB. OHU TOMOTal0T
MOHATH TIOCTPOCHUE U3y9aeMOU KHUTH, BBIJICIIUTH OCHOBHBIC TTOJIOKEHHS, TIPOCITIEIUTh X
JIOTUKY U TEM CaMbIM IPOHUKHYTH B TBOpPUECKYIO Jaboparoputo aBTopa. Benenue 3anuceit
CIOCOOCTBYET MPEBPAIICHUIO YTEHHs B aKTUBHBIN MpoIiecc, MOOUIIU3YET, Hapsa Iy CO
3pUTETHHOMN, U MOTOPHYIO aMsITh. CleyeT MOMHHTE: y CTYACHTA, CHCTEMAaTHIEeCKU BEIYIIIETO
3aIMCH, CO3/1aeTCs CBOM MHIMBHIyalbHbIN (POHI MOJCOOHBIX MAaTEPUANIOB JUIsl OBICTPOTO
MIOBTOPEHUS MPOYUTAHHOTO, JUTSI MOOMITM3alliY HAKOTUICHHBIX 3HaHWH. OCOOCHHO BayKHBI
MOJIE3HBI 3aIIMCH TOT/IA, KOT/Ia B HUX HAXOJAT OTPaKEHUE MBICIH, BO3HUKIIINE TIPU
camocTosTeNbHOI padoTre. Hepemko cpeny HauMHAOIIMX MPETo1aBaTeNieil MOKHO BCTPETUTh
Jro/IeH, Tmoararpmux, OyATo 3arucH - AeJ0 IpocToe, Tpedyroliee, B OCHOBHOM, YCUIMH PYK, a
HE TOJIOBEL. JTO Cyry00 ommO04YHOe MpecTaBieHue. [I0THOIIeHHBIE 3aITMCH OTPAKAIOT HEe
TOJILKO COJIep’KaHHE MTPOUYUTAHHOTO, HO U PE3YJIbTAT MBICITUTEIbHON JAEATEIEHOCTH CTYICHTA.
BaxkHo pa3BuBaTh y CTYI€HTOB YMEHUE COIIOCTABIIATh UCTOYHUKH, IPOTYMBIBATh U3y4aeMblil
matepuai. [loaTromy HanrcaHue KOHCIIEKTOB 110 pacCCMaTPHUBAEMBIM BOIIPOCAM SIBJISIETCS
00s13aTeJIbHBIM JIEMEHTOM MOATNOTOBKH CTYJIEHTOB K ayJAUTOPHBIM 3aHATUAM. JKenaTensHo,
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9TOOBI Ha 3aHSATUU CTYACHT M3JIaraj Marepuai cBo0o HO. [IpHKOBaHHOCTH K KOHCTIEKTY,
00BSICHIETCS] OOBIYHO CIICTYIOIUMHE IPHYUHAMH: &) TUI0XO MPOyMaHa CTPYKTYpa H3JI0KEHUS,
BOIIPOC HE OCMBICIICH BO BCEH €T0 MOJHOTE, CTYICHT OOUTCS MOTEPSITh HUTh MBICIICH, HAPYIITUTH
JIOTHYECKYIO TTOCIIEIOBATEIbHOCTh BRICKA3bIBAEMBIX TTOJIOKECHUH, CKOMKATh BBICTYILICHHE; 0)
HEJOCTAaTOYHO Pa3BUTA KyJIbTypa YCTHOUM pedH, OTIACEHUE TOBOPUTH «KOPSBO» U
HEyOeIMTeILHO; B) MaTEpHAJI CITUCAH U3 YUYCOHBIX TOCOOMH MEXaHUYECKH, O€3 JOCTaTOYHOTO
OCMBICJIUBAHHUS €T0; T') KaK UCKITIOYCHHE, MaTepra CIIMCaH y TOBAPHUIIA WK K€ UCIIOJIb3YETCS
YyKOH KOHCIEKT. JIt00ast U3 epeuncieHHbIX PHYUH, 32 UCKITFOUEHHEM BTOPOH, TOBOPHT O
MOBEPXHOCTHOM MJTH K€ TIPOCTO HEAOOPOCOBECTHOM MOATOTOBKE CTY/ICHTA K 3aHITHIO. BaskHO
HAYYHTh CTYJICHTOB BO BpPEMsl BBICTYIUICHUS TIOJICPKUBATH MIOCTOSTHHYIO — CBSI3b C ayIUTOPHECH,
OBICTPO, HE TEPSISICh, PEATUPOBATH HA PEILTUKHU, BOIIPOCHI, 3aMEYAHUS, YTO 1ACTCSI OOBIYHO HE
cpa3sy, TpeOyeT MMOCTOSTHHOW paboThI HaJl COOOH. BricTynarommii oOpamiaercst K ayJAUTOpUH, a He
K IIPEToJaBaTelI0, KaK MKOJIBHUK Ha ypoke. KOHTAKT CO CIIymaTeasiMi — TOBapHUIIIaMHU 110
IPYIIIE — TOMOTAET CTYJEHTY JIy4llie BBIPa3UTh CBOIO MBICIIb, PEAKIUS ayAUTOPUH ITO3BOJIUT
€My MTOYYBCTBOBATh CHIJILHBIC U CJIA0BIC CTOPOHBI CBOETO BBICTYIUICHUS. be3 «o0paTHOM CBI3MY
CO CIIYIIATEIISIMHU BBICTYIUICHUE CTYJICHTA — 3TO Pa3rOBOP C CAMHUM COOOM, OOpaIieHue B
MyCTOTY; €My OJMHOKO M HEYIOTHO 3a Kadeapoii, [loaTomy Ha ceMuHape HEII0X0 BBECTH B
TPAIUIIMIO aHAJIN3 HE TOJILKO COACPIKaHUS BBICTYIUICHUH, HO U UX (DOPMBI — PEUH, JUKIIHH,
MOBEJICHUS 32 Kadeapoii, XapakTepa OOIIEHUS C Ay AUTOPHCH.

e MeToanuyecKue YKa3aHus sl 00YYAKOIIMXCS M0 0CBOEHHIO JUCIHIINHBI

OcHoBHO# (hopMO¥ CaMOCTOSTENLHON PaOOThI CTYAEHTA SIBJIICTCS N3YYEHUE KOHCIIEKTa
JIEKIUH, UX JONOJHEHUE, PEKOMEHI0BAaHHOW JTUTEpaTyphl, aKTUBHOE Y4acTUE Ha MPAKTUYECKUX
U CeMUHapCKuX 3aHATUAX. Ho ams ycnenrHoi yqeOHOM 1esTenbHOCTH, €€ MHTEHCU UKL,
HEO0OXOIUMO YUUTHIBATh CIEAYIOUINE CYObEKTHBHBIE ()aKTOpPbI: 1. 3HaHKE MIKOJIBHOTO
IPOTrPaMMHOr0 MaTepualla, HaTMYue MPOYHON CUCTEMBbI 3USTHUNA, HEOOXOJMMOH JUIsl yCBOSHHMS
OCHOBHBIX BY30BCKHX KypCOB. DTO OCOOEHHO Ba)HO I MaTEMaTHUECKUX JAUCLUILINH.
Heo6xonnMo oTinuyuaTh NpoOesbl B 3HAHUSX, 3aTPY/IHSIOIINE YCBOCHHE HOBOTO MaTepuaa, oT
MaJbIX CIIOCOOHOCTEN. 3aTpaTHB CUJIbI HA MPEOI0JIEHNE ITUX IPOOENOB, CTYIEHT 00ECIeUnT
ce0e HOpMaJIbHYIO YCIIEBA€MOCTb U IIOBEPHUT B CBOU CIOcOOHOCTH. 2. Hannune ymenuii,
HaBBIKOB YMCTBEHHOI'O TPY/la: a) yMEHHE KOHCIIEKTUPOBATh Ha JIEKIUHU U ITPU paboTe C KHUTOM;
0) Bi1aJileHNE JIOTHYECKUMH OTIEepaLusIMU: CpPaBHEHUE, aHAIN3, CUHTE3, 0000I1IeHEe, ONpe/ieieHne
MOHSITHUM, IPaBUJIa CUCTEMAaTU3alUU U Kinaccuukanuu. 3. Cnernuduka no3HaBaTeIbHbIX
NCUXUYECKUX MPOIECCOB: BHUMAHUE, TaMATh, peub, HAOII01aTeIbHOCTh, HHTEIUIEKT U
MbinuieHne. Crnaboe pa3BUTHE KaXI0T0 U3 HUX CTAHOBUTCS CEPbE3HBIM MPENATCTBUEM B yueoe.
4. Xopomast pab0oTOCIOCOOHOCTh, KOTOpast 00eCeunBaeTCs HOPMAIbHBIM (PU3NUECKUM
cocrosiHueM. Benb cepbe3Hoe yueHue - 3To 00JIbII0H MHOTOCTOPOHHUHN M pa3HOOOPa3HbINA TPYA.
Pe3ynbraT 00y4eHUs OLEeHMBAETCS HE KOJIMYECTBOM CO00IIaeMoil nH(opMaIim, a KaueCTBOM ee
YCBOEHHUS, YMEHHUEM €€ HCIOJIb30BaTh U Pa3BUTHEM Yy ce0sl CIIOCOOHOCTH K JajbHEHIIeMy
CaMOCTOsITeNIbHOMY 00pa3zoBaHuio. 5. COOTBETCTBUE U30paHHOI eATETbHOCTH, Tpodeccun
WHIUBUIYAJIbHBIM CcITOcOOHOCTsIM. HeoO6xo1umMo BeIpaboTaTh y ce0sl yMEHHE caMOperyInpoBaTh
CBOE€ AMOIIMOHAILHOE COCTOSIHUE M YCTPAHATh 0OOCTOSATENLCTBA, HApyLIAIOIINE JETI0BOI
HACTPOM, MEeIIAloIIe HaMeueHHOH padoTe. 6. OBIageHNne ONTUMATBHBIM CTUJIEM PaOOTHI,
o0ecreynBaroIuM yCcIex B IesTelIbHOCTH. UepeoBaHue Tpyaa U nay3 B padote, mepHoabl
OTIbIXa, MHANBUAYAIIEHO 00OCHOBaHHAs HOpMa MPOAOKUTEILHOCTH CHA, TPEIIIOYTEHNE
BEUEPHUX WM YTPEHHHX 3aHATHHA, CTPECCOYCTOMYMBOCTD HA 3K3aMEHAaX U 0COOEHHOCTH
MOATOTOBKU K HUM. YPOBEHb TPEOOBaHMI K ceOe, ONpeAesIIeMblid CJI0KUBIICHCS CAMOOIIEHKOM.
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AniexBaTHas OLICHKA 3HaHU, JOCTOMHCTB, HEJJOCTATKOB - Ba’KHasl COCTABJISAIONIAs
caMOOpraHu3aliy YelloBeka, 0e3 Hee HEBO3MOJXKHA YyCIellHasi pa0oTa 10 yIpaBJIEHUI0 CBOUM
IIOBEJICHUEM, JIEATEIbHOCTHI0. Bpems, KOTOpPBIM pacronaraeT CTyA€HT AJIs BBIIOJIHEHUS
y4eOHOT0 IJI1aHa, CKJIAJbIBACTCA U3 ABYX COCTABIISIOIIMX: OJHA U3 HUX - 3TO ayAUTOpHas paboTa
B By3€ I10 PacIUCaHUIO 3aHATUH, Ipyras - BHEAyIUTOPHAS CaMOCTOsATENIbHAs paboTa. 3aganus u
MaTepHabl A1l CAMOCTOSTENIbHON paOOThl BBIJAIOTCS BO BpeMs y4eOHBIX 3aHATUH 110
pacnyCcaHnIo, Ha ATUX )K€ 3aHATUSX IPEI01aBaTEIb OCYLIECTBISAET KOHTPOJIb 32
CaMOCTOSITENIbHON PabOoTOM, a TaKXKe OKa3bIBA€T IIOMOILb CTYI€HTaM I10 IPaBHIJIbHON
opranu3zanuy padboTsl. YTOOBI BEIOJIHUTH BECh 00BEM CaMOCTOSATEILHOM PadOThI, CTYACHTA
HE00X0IMMO OPUEHTHUPOBATh Ha 3-5 4acoB exkeiHEeBHOM paboThl. HaunHaTth caMocTOsATE/IbHbIE
BHEAYAUTOPHBIC 3aHATHS CIEYET C NMEPBbIX K€ JHEW CeMecTpa, MPOIyIeHHbIE THU OyIyT
HOTEPSIHbI , KOMIIEHCUPOBATh UX MO3/IHEEC YCUJICHHBIMU 3aHATUAMU 0€3 CHUKEHHsI KauecTBa
paboThl U ee MPOU3BOAUTEILHOCTH HEBO3MOKHO. [IepBbie JHU ceMecTpa OUEeHb BaXKHBI JUISI
TOTr0, 4YTOOBI BKJIFOUMTHCS B pabOTY, YCTAHOBUTH ONPEIEICHHBIN MOPSAA0K, PABHOMEPHBIH pUTM
Ha Becb cemecTp. Takum o0pa3oM, nepBast 3a/1a4a OpraHu3aliy BHEAYJUTOPHON
CaMOCTOSITENIbHON PabOThl — 3TO COCTaBJIEHUE PaCcUCAHUs, KOTOPOE JIOJKHO OTPaXkaTh BpeMs
3aHATHUH, UX XapaKTep (TeOPEeTUUYECKUI KypcC, IPaKTUYECKUE 3aHATHS, rpaduueckrue padoTshl,
YTEHUE), IepephIBbI Ha 00€1, YXKHUH, OTIbIX, COH, POe3]1 U T.A. Pacnucanue He npenonpenensier
cofiepkaHus paboThI, ee coJeprkaHne Hen30eKHO OyeT M3MEHATHCS B TEUEHUE CEMECTpa.
[Topsinok ke ciieayeT 3aKpenuTh Ha BECh CEMECTP U MPUIIOKHUTh BCE YCUIIUS, YTOObBI
MOJIEP’)KUBATh €r0 HEM3MEHHBIM (KpOME HCIIPABIICHHS OIMOOK B TUIAHMPOBAHUH, KOTOPHIE
MOTYT BOSHUKHYTb H3-3a HEIOOLEHKH 00beMa pabOThl MU NIEPEOLIEHKH CBOUX CHII).

e @MOH/ OLICHOYHBIX CPEACTB

e MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHUs!

Hcxonst u3 ®I'OC M0KHO BbIIEJNTH (PYHKIMU COBPEMEHHOI0 3aHATHS

1) BBeieHre 00y4aeMbIX B yUeOHYIO IESTEIBHOCTD, TO €CTh CO3JJaHNE Y 00yJaeMbIX yUeOHOM
MOTHBALIMM U OCO3HAHUE U MPUHATHE YUALIUMUCS YUYEOHOH 1IeNu;

2) co3qaHue y4eOHON CUTYAIMH C TOMOIIBIO CIICIUATIBHBIX YIEOHBIX 33/1a4, KOTOPBIC HAIICICHBI
Ha MOJy4YeHHEe pe3ysibTaTa, CoAepkKallerocs B yCJIOBUU caMoi 3a1aun. FiMeHHO B mpouecce
peleHHs 3a1a4 IPOMCXOIUT peanu3aiyst pyH1aMeHTaIbHOCTH U METAIIPEIMETHOCTH;

3) obecnieueHne yueOHOU pedIieKCHH;

4) obecrieyeHre KOHTPOJISI PE3yJIbTaTOB 00yUYECHUSI.

KoHTpob nMeeT 1IeHHOCTh TOJIBKO B TOM Cllydae, KOTla OH MTOCTETIEHHO MEePEXOAUT

B CAMOKOHTPOJIb.

Bo ®I'OC cka3aHo, YTO CHCTEMA OLEHKH J0CTHKEHHUS IVIAHMPYEMBbIX Pe3yJIbTATOB OCBOCHHUA
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30BaHUA 10JZKHA:

1) onpenensiTh OCHOBHBIC HAMIPABJICHUSI U 1I€JIM OLIEHOYHOW JIeATETbHOCTH, OPHEHTHPOBAHHO

Ha yIpaBJIeHUE KaueCTBOM 00pa30BaHUs, ONMUCHIBATE OOBEKT U COJICPKAHUE OLIEHKH, KpUTEPHUH,
MpOLEAYPHl U COCTaB MHCTPYMEHTAPUS OLIEHUBaHUs, (OPMBI NIPEACTABICHUS PE3YIbTaTOB, YCIOBUS
Y TPaHUIIbl IPUMEHEHUSI CUCTEMBI OLIEHKH;

2) OpUEHTUPOBATH 00PA30BATEIBHYIO JCATEIILHOCTh HA TyXOBHO-HPABCTBEHHOE PA3BUTHUE

¥ BOCIIUTAaHUE 00YYAOLINXCsl, pealn3aliio TpeOoBaHUN K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUSs;
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3) obecrnieynBaTh KOMIUICKCHBIH MOX0]] K OIICHKE Pe3yIbTaTOB OCBOSHHS OCHOBHOW
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHUsl, MO3BOISIONINI BECTU OIICHKY
NPEIMETHBIX, METAIPEIMETHBIX U JINYHOCTHBIX PE3yJIbTAaTOB OCHOBHOT'O O0IIEr0 00pa3oBaHuUs;
4) obecrieynBaTh OIICHKY TUHAMHUKH WHINBUIYaTbHBIX JOCTHXKCHUN 00YUJarOIIMXCS B MIPOIIECCE
OCBOCHUSI OCHOBHOM 00111€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus;

5) mpeaycMaTpuBaTh UCIOJIB30BaHUE PA3HOOOPA3HBIX METOI0B M (hOPM, B3aUMHO TOTTOTHSFOLIHX
Jpyr Apyra (CTaHJapTU3UPOBAHHBIC MMCbMEHHBIE U YCTHBIE paOOTHI, MPOEKTHI, IPAKTUIECKUE
paboThl, TBOpUECKHE pabOThI, CAMOAHAJIN3 U CAMOOIICHKA, HAOIIOICHHSI, UCIIBITaHUS (TECThI)

Y UHOE).

KonTponb pe3ynbraToB 00ydeHUs SIBISIETCA COCTaBHOM 4acThIo polecca o0yuenus. Kontpoip
IPEJCTaBISIET COOOU CIIOKHYIO TUIAKTUYECKYIO CUCTEMY, BKIIFOUAOIIYIO0 TECHO B3aUMOCBSI3aHHBIC
MEXy cO00M 3BeHbs. B CTpYKTYypy KOHTPOJISA 3HAHUH, YMEHHUI 1 HABBIKOB

BXOJIAT: IPOBEPKA (BBIABICHUE, U3MEPEHNUE), OLIEHUBAaHUE (KaK MPOLECC

U pe3ynbTar), ydeT ((hukcauusi U COXpaHeHHE MOJTy4aeMbIX Pe3yJIbTaTOB B BHJIEe OAIIIOB-OTMETOK
Y OLIEHOYHBIX 3aKJIIOUYECHUH B KypHaaX, TETPAIIX, BEAOMOCTSIX U T. II.).

Bce 3T0 Hanaraet onpeeneHHbie TpeOOBaHUs K OpraHU3alliy U MPOBEACHUIO KOHTPOJs. KoHTpomb
JIOJKEH OBITh PEe3YyNIbTaTHBHBIM, T. €. CIIOCOOCTBOBATH IMOBBIIICHUIO KAYeCTBA 3HAHHA, YMEHHIA

Y HaBBIKOB 00YYaOIINXCS.

3Oto Oyzer Tornaa, Koraa IpoBepOYHbIE 331aHus OyIyT COOTBETCTBOBATH LENSM U 33a4aM
o0OyueHusl.

KoHTpomb 1omkeH ObITh BCECTOPOHHHM, T. €. TOJDKHBI YUUTBHIBATHCS YIUTEIIEM HE TOJIBKO 00beM
3HAaHUU, HO U UX INIyOHWHA, OCMBICIEHHOCTh, HAYYHOCTbh, CUCTEMAaTUYHOCTh, IPOYHOCTD U JIP.
KoHTpomb 1omkeH ObITh CHCTEMAaTHYECKUM, T. €. OCYIIECTBISTHCS HE OT CIIydasi K CIydaro,

a 10 KaKI0W TeME ¢ MOCe0BaTeIbHBIM YCIOKHEHUEM 3a71a4, COJCPIKAHUS U METOJIOB.
KoHTpomb 1omkeH ObITh 0OBEKTUBHBIM, T. €. HE 3aBHCETh OT HACTPOCHHS YUUTENS, CHMIIATHN

U aHTUIATHH, COJIEP’KATh OLIEHKY He TOJBKO B BUJI€ OAJIJIOB, HO U B BUJIE YCTHBIX KOMMEHTAapHUEB.
KoHTpomb T0omKeH OBITh TTIACHBIM, T. €. KaXKIyI0 OIICHKY IPEToaBaTelb JOHKEH O0ObSIBHUTH TaK,
4yTO0OBI 0 HE 3HAJI M €€ TIOHUMaJl BECh KJIACC, YTO MPHUIAET OLIEHKE CHITy CTUMYIIA.

B mporecce KOHTpOIIST TOTHKEH OCYIIECTBIATHCS WHANBHTYaTbHBIN MOIX0 K 00YJatOIIMCS.

B 001mem, KOHTPOJIb BKJIIOYAET B ¢e0s1 TPH COCTABJISIOIINX:

1. [TpoBepka — 3T0 mpo1ecc, B X0/1e KOTOPOro YCTaHABIUBAETCS (PaKT HAIUYUS WU
OTCYTCTBHS 3HAaHUI U YMEHUN U yPOBEHb UX OBJIAJCHUS;
2. OneHka — 3TO MPOLECC U PE3YNIBTAT, B XOJ€ MIPOLECcCa YCTaHABIUBACTCA COOTBETCTBUE

MEXy TOCTUTHYTHIM Pe3yIbTaTOM M jKeJaeMOH IeNbIo, a pe3ynbTaT GuKcupyercs B popme
OKOHYATEIIBHOTO CYXJICHHUS O Ka4eCTBE U CTCTICHH OBJIAJICHUS 3HAHUN M YMEHUH WJIA BBIPAXKaeTCs
B (hopMe OTMETKH WK OAJIIOB;

3. Yder — 310 (huKcanus pe3yIbTaTOB OIEHOYHOU JISATSIIBHOCTH B COOTBETCTBYIONTUX
JOKyMEHTaX (KJIAaCCHOM XypHaJie, JHEBHHUKE YJalllerocs, yUeTHOU TeTpaau yUUTes).

KoHTpob pe3ybTaToB 00yUYeHHS BBITOJHSIET B ITPOIIECCE O0YUSHUS TIPOBEPOUTHYIO
(IMarHOCTHUYECKYIO0), 00yUaIoIIyt0, Pa3BUBAIOIIYIO, BOCIIUTATEIHHYIO U METOUYECKYIO (PYHKIINH,
YTO JEJIACT €r0 YHUBEPCATBLHON MPOLETYPOH.

IIpoBepounas pyHKIMS 3aKITIOYAETCS B BBISIBIICHUU CTETICHU OCBOCHUSI YUEHUKOM MaTepuaa,
YMEHHIA W HaBBIKOB Ml KX COOTBETCTBHS 00pa30BaTEIbHOMY CTaHIApPTY, B OMPEICTICHHH OOIIET0
YPOBHSI YMCTBEHHOTO Pa3BUTHS (B TOM YKCJIe KOMMYHHUKATUBHOTO), B 3aKPETIJICHUH IPUEMOB
HUHTEIUICKTYATbHOM JISATSIIBHOCTH, HABBIKOB PAIlHOHAIEHOTO TPY/Ia.

OO0yuaromas QGyHKIUs [IPEANOIaraeT CoBepIeHCTBOBaHue cucTteMbl 3Y H, ux o6o0ienue,
CHCTEMaTH3aIIHI0, IPUMEHEHNE B HOBOU CUTYAIIHH.
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Pa3zBuBawmas GpyHKIMA 1101pa3yMeBacT CTUMYJIMPOBAHNE TIO3HABATENFHON OTPEOHOCTH
yuanierocsi, popMHUpoBaHUE €ro TBOPUYECKUX CIIOCOOHOCTEH, pa3BUTHE PEYH, TAMATH, BHUMAaHUS,
BOOOpaXEeHUs!, BOJIM, MBIIIJICHHS;

ConunanbHast QyHKIHUS [IPU3BaHA COPUEHTUPOBATH YUAIErOCs B MPOLIECCE O0yUCHUS

Ha JOCTUKEHUE OIIPENIEICHHOM LIEIIH;

Axkcunosornyeckasi QyHKIHSA CITYKUT BOCIIUTAHUIO OTBETCTBEHHOCTH (MCIIOJHUTEIbHOCTH,
JTUCLUTUIMHE, aKKypaTHOCTH), (POPMUPOBAHHIO CO3HATEIHLHOTO BBIOODA;

JluarnocTuyeckas GyHKIUSI 03HAYAET, YTO JIJIs MCIOIb30BaHUS Hanboliee aJleKBaTHOU

10 MHTEHCUBHOCTU METOJIUKH 00y4eHHUs He0OX0IMMO BIaeTh HH(OpMaIel He TOTBKO

0 npo0enax B 3HaHUAX YYCHHKOB, HO M O MOPOXKAAIOIINUX X MPUUNHAX;

IIpornocTuyeckas GyHKUIHSA TOMOTACT MPEIOCTABIATH ONEPEKAIONIYI0 HHPOpPMALUIO 00 y4eOHO-
BOCIIUTATEIbHOM IPOLECCE C LN CTPATETMYECKOr0 PyKOBOJICTBA, CO3/1aHHS MOJIEIN
JAIbHENIIETO PA3BUTHS.

IIpoBepka HeceT B ce0e TPU OCHOBHBIE QYHKIMU:

. KOHTPOJIUPYIOILYIO, CYTh KOTOPO! B BBISIBJICHUH COCTOSIHUSA (HAJIMYME, OTCYTCTBHE, CTEIICHb
YCBOEHHS) BCEX BHUJIOB PE3YyIbTATOB OOyUCHUSI.

. 00yyarolIyt0, COCTOAIIYI0 B YMEHUU YUUTEIs TAKUM 00pa3oM OpraHu30oBaTh IPOBEPKY,
4YTOOBI OHA MIPUHECTIA MOIb3Y KAKIOMY 00yUaoIEeMyCs.

. BOCIHTBHIBAIOLIYIO, COCTOSIIYIO B IPUYUYEHUN YUEHUKOB K CUCTEMATUYECKOM padoTe.
[TpoBepka gaeT BO3MOKHOCTh BBIPAOOTaTh KPUTUYECKOE OTHOLIEHHE K CBOEH paboTe, moMoraer
BEPHO IIPOBECTH OLIEHKY CBOMX CHJI, BOCIIMTHIBAET CUIIY BOJIU, OTBETCTBEHHOCTb, TPYAOIO0HE U JIp.,
YMEHUE OpraHu30BaTh CBOE BPEMS.

OtmeueHHbIe (QYHKIIMH PEIKO MPOSBISIOTCS B YUCTOM BHJE, Yallle — B COYETaHUH, ITpeodIaiaeT
0JlHa Kakas-mu00 (QyHKIUS B 3aBUCUMOCTH OT BHIa TPOBEPKHU, Y4eOHOTO IpeaMeTa, LEeH.

Buabi nposepku:

1. ITpenBapuTenbHas — NpOBEPKa HA4YaIbHOTO YPOBHS OATOTOBKH YUYEHUKA, UMEIOLINXCS
y "Hero 3YH, CBsI3aHHBIX C MPEJICTOSIICH NI TEIbHOCTHIO.

2. Texy1mas npoBepka — 3TO CUCTEMaTHYeCKasi IPOBEpKa 00pa30BaTENIbHBIX PE3yIbTaTOB
YUEHHUKA [0 KOHKPETHBIM TEMaM Ha OTJEJIbHBIX 3aHITHUSX

3. Temarnueckas IpoBepKa OCYIIECTBISAETCS 0 UTOraM MPONAEHHON TEMBI B IIEJIOM.

4. PyGexxnas — npoBepka y4eOHbIX JOCTHKEHHUH KaKJJOT0 YUEHHKa Mepel TeM, KaK yUUTellb

NEePEeXOANT K CIIeAYIOIIEeH 4acTH yueOHOro Marepuania, ycBOGHHE KOTOpPOro HEBO3MOXKHO 0e3
YCBOEHHUS MPEAbIAYIIEH YacTH.

S. HToroBas nmpoBepka MPOBOJUTCS B KOHIIE U3yYSHHSI JUCUUIUIMHBI WM y4eOHOTro rojia
U CIIY>KUT JJI IPOBEPKHU PE3YIbTATOB O0YUEHHUS B 1I€JIOM U MO3BOJIET OLIEHUTh COBOKYITHOCTh
nproOpeTeHHBIX 0OyuaromuMces npeaMeTHsix 3YH.

OctanoBuMcs noapoOHee Ha popmax MPOBEAEHUS MPOBEPKHU 3HAHUI.

Kaaccndukxanus popM KOHTPOJISI 10 TPAAULMOHHON TEXHOJIOTHH 00y4YeHHS

1. Habmonenue. Ilocemenre ypokoB, BHEKJIACCHBIX MEPOMPUITUI € TIOCTEAYIOIINM aHaIN30M
2. IlpoBepka gokymeHTauu. PaboTa ¢ KI1acCHBIMU JKypHaJIaMH, MHAWBUYaIbHBIMUA JHEBHUKAMHU
oOyJaronuxcsi, njIaHaMH ypoka

3. Ompoc

— ycTHbId. [Ipon3BosbHas 6ecena WM LelleHanpaBIeHHOE CO0eCeJ0BAHNE 110 CIIEHUAIBHO
MOrOTOBJIEHHOH NporpamMme

— nucbMeHHbIN. [IpoBepka yposHs 3YHoB o6yuaronuxcs

*KOHTpoOJbHAs paboTa (cpe3)

*aHKeTHPOBAHUE OTKPbITOE. BapraHThl OTBETOB Ha 3alIpOrpaMMUPOBAaHHBIE BOIIPOCHI HE
OTrpaHUYEHBI

*aHKeTHpPOBAHUE 3aKpbITOE. BapraHTbl OTBETOB OrpaHHUYEHBI
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4. TectupoBanue. MeTos NMNCUX0JI0TMUYECKON AUArHOCTUKH JUIsl U3MEPEHUS MHAUBUIYaJIbHBIX
pazInuuit

5. OnepatuBHBIiA pa3dop . AHaNIM3 AEATETBLHOCTH OOYUYAIOMIUXCS HAa YPOKE

6. PerpocniekTuBHBIN pazoop. O1eHKa JesTeabHO BBITYCKHUKOB 3a IpeAbAYyINe rojja 00y4eHus
Knaccugukayusa coepemennvix ¢popm u memoooe Konmpons

IHoprdenn odyuarmerocs.

WHCTpYMEHT CaMOOIIEHKH COOCTBEHHOTO IT03HABATEIBHOT0, TBOPYECKOTO TpyAa 00ydaromerocs,
pediexcun ero COOCTBEHHON AESTEeNbHOCTH. DTO — KOMIUIEKC JOKYMEHTOB pa3padaTbIBaeTCs
npernoaaBaTesieM U peaycMaTpUBaET:

. 3afiaHus oOyyaromemycs o oroopy marepuana B «Iloprdens» (He KOHKPETHOE yKa3aHue,
KaKOl MaTepual cieayeT 0ToOpaTh, a M0 KaKUM IapamMeTpam CJIeyeT ero 0ToopaTh);

. AHKETBI ISl pOJUTENICH, 3aII0JJHEHNE KOTOPBIX MPEAIoIaraeT BHUMATEIbHOE O3HAKOMIIEHUE
¢ paboTamMu 00yJarOIIMXCS; TApaMETPhl U KPUTEPUU OLIEHKHU BIIOKEHHBIX B MTOPTQENs padoT;

. AHKETBI JIJIsl SKCIIEPTHOM IPYIIBI HA MPE3EHTALNH JUIsl OObEKTUBHON OLIEHKU
npezacraBieHHOro «Iloprdemnsy».

[TpyuHIMIBI TAKOH TEXHOJIOTUU MOXHO COPMYIUPOBATH CIETYIOLIUM 00pa3oM:

1. Camoo1ieHKa pe3ysIbTaToOB OBJIAJCHUSI ONIPEICIICHHBIMU BUIAMU [T03HABATENILHON 1€ATEIbHOCTH,
OTpa’karollel: yMeHHUs 00y4arolerocs IpuHUMaTh CAaMOCTOSATENbHbIE PELICHHS B ITpOLecce
[IO3HAHUS, IPOTHO3UPOBATH MOCIEICTBUS ATUX PELICHUII;

0COOEHHOCTH KOMMYHUKAaTUBHON CIIOCOOHOCTH YUCHHKA.

2. CHCTEMaTUYHOCTh U PETYISIPHOCTh CaMOMOHUTOpUHTa. Ecin oOy4daromuiics npuHUMaeT
pelIeHre IPOCIeIUTh CBOU YCIIEXU B OTAEIbHOM Y4eOHOM IpeaAMeTe, OH HAYMHAET CUCTEMAaTUYHO
OTCJICKMBATh PE3YyJbTaThl CBOCH JIEATETLHOCTH B 3TOM oOnactu. Ero 3agauya — TuiatenbHO
POaHAIM3UPOBATh ITU PaOOThI, BHECTH HEOOXOAUMBIE KOPPEKTUBBI, AaTh UM OOBSICHEHHUS,
COCTaBUTh COOCTBEHHBIN KPAaTKUI OTUET CAMOOIIEHKH: UTO, Ha €ro B3I, EMY yJaloCh B ATOU
paboTe, 4TO HE y/1aJO0Ch U IT0YEMY, Ha UTO CJIEIyeT Ha YTO CIEeAYyeT OOpaTUTh BHUMAaHUE. 3/1€Ch K€
OH MO>KET BbIPAa3UTh CBOE MHEHHE I10 MOBOY OLIEHKH MPENoaBaTelis, pOAUTeNeH, TPyIIbl,

B KOTOpOil 0H paboTain. IMEHHO 3TU CyXJ€HHsI, apryMEHThI U COCTABJISIIOT CYIIHOCTh pedIieKchH,
paau KOTOpoi, COOCTBEHHO, U 1 UCTIOJIb3YIOTCS IaHHbIE TEXHOJIOTHH.

3. Ctpyktypusauus matepuanos «lloptdens», JOTHYHOCTD U JAKOHUYHOCTh BCEX MUChMEHHBIX
MOSICHEHUH.

4. AKKypaTHOCTb M 3CTETUYHOCTb opopmiieHust «IlopTdemnsi».

5. LlenocTHOCTH, TEMAaTHYECKas 3aBEPIICHHOCTD NpeacTaBiIeHHbIX B «[lopTdene» maTepuanos.

6. HarnsagHocts 1 000cHOBaHHOCTH Npe3eHTaiuu «Iloprdens» odydaromierocs.

YcrHasi KOHTpoOJbHAs padoTa.

OOyuaromMes pazzaercs 5 — 6 BapHaHTOB KapTOUEK, COJEPKAIIUX BOIPOCHI 110 MPONHICHHOM
teme. B Teuenne 6 —8 MuHyT 0O0yuaromuecs: 00 yMBIBaIOT YCTHBIE OTBETHI HA BOMPOCHL. 3aTeM
BBI3BIBACTCS OJIUMH M3 00YYAIOLINXCS, a €ro JIOMOJHAIOT T€, Y KOTO KapTOYKHU TOT'O K€ BapUaHTa.
OTOT c11oco0 MO3BOJISET MOBTOPUTH JOBOJIBHO OBICTPO KAaKYIO-TO HEOOJBIIYIO TEMY U OILICHUTD

€e YCBOEHHE OOJIBIINM KOJIMUYECTBOM 00YyUarOIUXCS.

NHHOBAIMOHHDBIN IUKTAHT.

Kaxp1ii oOyuaromuiicss meperndaer nomnojam 4eTBepTh TETpaAHOro Jucta. Ha BepxHeil u HIbkHEH
YacTsIX JIMCTOB NUIIeTcs paMuins U Homep BapranTa. OTBETHI 3alMChIBAIOTCS HA JIBYX MOJIOBUHAX.
[Tocne okoHYaHMS AMKTaHTa 0OydalOLIMecs CIAl0T OJHY YacTh JUCTa npenojanarento. Cpasy
HauMHaeTcs npoBepka. [lenaror mpocut oTHOTO U3 0OYUAIOLIMXCS Ha3BaTh OTBET U 3aKCHIBAET €T0
Ha JIOCKY (HE3aBUCUMO OT TOTO, BepeH JU OH). OcTajbHbIE CUTHATU3UPYIOT 3€JICHBIM UM KPACHBIM
CUTHAJIOM, BEPEH JIM OTBET. BbICTaBIEHHBIE 00YYaIOUMMHCA OTMETKH CTaBATCS B XKypHaJ (MHOT/AA
BBIOOPOYHO MOXHO MEPENPOBEPUTD, TAK KaK OJJUH SK3EMIUISIP €CTh y MPEroiaBaTens).
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Oty Gopmy paboThl MOKHO HCIIONIB30BATh KaK JJIsi KOHTPOJIS IPOUIEHHOTO MaTepuania, Tak U JyIs
aKTyaJlM3alluy MPEeXKHUX 3HaHUM. B 3TOM ciyyae XOopoI1o BKIIOYUTH OMH U3 BOIPOCOB IO €1Ie

He npoiaeHHoMy Matepuary. O0sS3aTebHO MOOMIPUTH TOTO, KTO AACT HA HETrO MPaBHIbHBINA OTBET.
OcTaJIbHBIM K€ OTMETKH BBICTaBUTH 110 KEJIAHUIO.

JMuddepenunpoBannas nposepoyHasi padora.

Oty paboTy LeraecoodpazHo MPOBOIUTEH BO BpeMs 3aKpEIICHHUS U 0000IEeHUs TPOHICHHOTO.

Ha nocke 3anuchIBatoTCsl pa3HOLBETHBIM MEJIOM TP BapuaHTa 3aJaHUN pa3IMuHOM cTENeHU
cnoxHocTU. O1eHka «3» COOTBETCTBYET TEKCTY, 3alIMCAHHOMY 3€JI€HBIM I[BETOM, OLIEHKA «4» —
CHHEMY, OLIeHKa «5» — KpacHoMy. Ha cTeHe psaoMm nomemaercs KoJIoHKa ¢ (haMIIusIMu
o0yJaromuxcsi, a CupaBa TpH KOJIOHKU BapUaHTOB. B kax /1011 KOJIOHKE KOJIMYECTBO CTOIO1IOB
JIOJDKHO COOTBETCTBOBATh KOJIMYECTBY 3a1aHuil. OOydaroniuecs: BBITOIHSIOT 33/1aHUs 110 BRIOOPY
Ka)K70€ Ha OTAeNIbHOM JIucTouke. Kak ToNbKO 3ajaHie BBITOIHEHO, 00yJaromnics TOIXOIUT

K [IPENoJaBaTelito, KOTOPbI MTHOBEHHO OIPENEISET, IpaBUIIbHOE pelieHre Wik HeT. Eciu oTBeT
MIPAaBUJIBHBIN, Mearor 3a0upaeT JUCTOUEK, a 00YJAIOIIUNCS 3aKpalIMBAET Ha CTEH/IE Ty KJIETOUKY,
KOTOpasi COOTBETCTBYET €TI0 BapUaHTy U HOMepY 3aaaHus. Eciu oTBeT HeBepeH, 00y4daromuics
OTIIPaBJISETCS UCKATh OMIMOKY WU BBIMOIHATH 3a/1aHue Oosiee Jerkoro BapuanTa. K KoHiy 3aHsITHs
IpenojaBaTesib, OpUEHTUPYSICh Ha 3aKpALICHHbIE KJIETOYKU CTEH/1a, UMEET MIPE/ICTABICHHUE

0 MOATOTOBKE BCEH I'PYMIIBI U KaXJA0ro 00y4Yaroerocsi B OTJEIbHOCTH.

OTtraapiBaHue KpoccHaAMOEpoB.

PasragpiBanne kpoccHaMOEpOB clielyeT IpeiaraTh 00y4JarouuMcs 1J1s MPOBEPKH X 3HAHUN

1o orpeneneHHoi Teme. [lpeanaraemast KapTodka COAEPKUT KPOCCHaMOEep, pa3ragarb KOTOPBIH
MOJKHO, pemuB psif 3aaa4. [Ipu aTom paboTa nHTEepecHa, HeCTaHAAPTHA U HE BBI3BIBACT
MICUXHYECKOTO HAMPSHKEHHS. B KaXKIyI0 KJIETOUKY BIIMCHIBAETCS 10 0,1HOM nudpe. [IpaBunbHOCTH
pelIeHus IpoBepseTCs cpa3y: HUQPHI, CTOSIINE IPU ITEPECEUSHUN TOPU30HTAIH U BEPTUKAIIH,
JIOJI’KHBI COBIIA/IaTh.

3auveTHasi popMa OpraHu3anuM KOHTPOJISA 3HAHUI 00y4Yar0IIMXCS

Ha 3aueTHOM ypoke codeTaroTcsi MUHIMBUYyalbHas U rpynmnoBas popmsl padboTsl. [lepen 3aueTom
MO>KHO MPOBECTH CaAMOCTOSTEIbHYIO PabOTy, KOTOpasi BKIIOYAET B ce0s Kak CTaHAapTHBIC 3aJaHus,
Tak u 0oJiee CIoXKHbIE, TPeOYIONNEe TPUMEHEHUS TEOPUH B HECTAHAAPTHBIX CUTYAIUAX.
OOyyaroniuecs, BBIMOTHUBIINE CAMOCTOSTENbHYIO Pa0OTy Ha «OTIUYHOY», HA3HAYAIOTCS
Opuragupamu. ['pyrina pazOuBaetcst Ha Opuraapl MO 5-7 YEJOBEK B KAXKI0W, a BHYTPU OpHUTa bl

Ha mapsl. bpuranup HauMHaeT onpalMBaTh OJHY U3 Map cBoel Opuraapl. O0yyaromuecs,
OTBETHUBIIINE «XOPOIIO» OpUTaaupy, MOTYT CTaTh €r0 TOMOIIIHUKAMHU U OMPAINBATh IPYTHe Maphl
Opuranpbl.

OcCHOBHOE TPEUMYIIECTBO OPUTaTHOTO CIIOco0a 3aueTa — YeTKas CXeMa Ompoca: MOHATHO KTO

U KOTO JIOJDKEH omnparirBatk. Kpome Toro, MeHee ycrneBaromue 00yJaronecs UMeI0T BO3MOKHOCTh
MPOCIYIIATh OTYET OpUTaaupa U OJHOU-ABYX map. [Ipu 3TomM oOydarommecs: onpanmBaT 1axe
CTPOXKE, YeM TMpEeNoaaBaTeb.

TecToBble 3a1aHus.

OTnuuue TeCTOB OT APYTUX BUAOB KOHTPOJISI B OObEKTHBHOCTH U3MEPEHHUS PE3yIbTATOB O0YUCHHS,
TaK KaK OHU 3aBUCAT HE OT CYOBEKTHBHOTO MHEHHS TIPETOIaBaTEeNsl, a OT 00BEKTHBHBIX
SMITUPUYECKUX KPUTEPHUEB.

JocrounctBo: ['maBHOE TOCTOMHCTBO TECTOBOW MPOBEPKU B CKOPOCTH.

Henocratku: Ecnu pe3ynbTaToM cBoei pabOThl 00yJarOIIUNACS MIPEICTABISIET TOJIBKO HOMEpa
OTBETa, earor He BUANUT X0/1a PELICHUsI — MBICIUTENbHAS e TEIbHOCTh 00YYaroIerocs

U pe3ylbTaT MOXKET OBITh TOJBKO BEPOSTHOCTHBIM. [ apaHTHH HanW4Us y 00y4aronierocsi 3HaHui
HET;

TectoBble 3a1aHus yIOOHO UCTIOIB30BATh MPU OPTaHU3AIMH CAMOCTOSATEIIHPHON PabOThHI
00y4aromuxcs B pexxuMe CaMOKOHTPOJISA, IPU MOBTOPEHUH yueOHOro MaTepHraia. TecTsl ¢ ycrnexom
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MOYKHO UCIIOJIb30BaTh HAPSIy € APYrUMH (hopMaMH KOHTPOJIs, oOecrieunBasi HHPOPMALIUIO IO Py
Ka4eCTBEHHBIX XapaKTEPUCTUK 3HAHUN M YMEHUH 00ydaromerocs.
Buael TecToB M (PyHKIMH TecTa

1. TecTrl ¢ OJHO3HAYHBIM BI>I60pOM orBera. Ha KaXX10€ 3aJaHuC IIpeaj1aracTcsa HECKOJIIBKO
BApHUAHTOB OTBETA, U3 KOTOPBIX TOJBKO OJUH BepHLIfI.
2. TecT ¢ MHOTO3HAaYHBIM OTBEeTOM. B BAapHaHThI OTBETA MOXKET OBITH BHECEHO OOJIce BEPHOI'O

OTBETa, HO B pa3HbIX BUAax. JINOO cpenu OTBETOB MOXKET HE OBITh BEPHBIX OTBETOB. Toraa
B PE3yJIbTaTe KaXK10My HOMEPY 3a/1aHUl TOJKHBI OBITh BBICTABIICHBI HOMEPA IPABUIIBHBIX OTBETOB
WJIU IIPOYEPK.

3. Tectbl Ha ononHeHue. B aTHX Tectax 3agaHus ohOpMIISIOTCS C IPONYIICHHBIMU CIIOBaMU
WM CUMBOJIaMu. [IporynieHHOe MEeCTO JOKHO OBITh 3aIO0IHEHO 00yYarOIIUMUCH.
4. Tectbl nepekpecTHOro BeIOOpa. B HUX mpesuiaraeTcs cpa3zy HECKOJIbKO 3aaHUN U HECKOJIBKO

OTBETOB K HUM. K0JIM4ecTBO OTBETOB PEKOMEHyETCS IUTAaHUPOBATh HECKOJIBKO OO0JIbIIE, YEM
3agaHuil. B pesynbrare oOyyaromuiicss 10KeH TPeI0CTaBUTh LIEMOUKY IBY3HAUHBIX YHUCEN. DTH
TECThI TAKXKE MOTYT ObITh OJTHO3HAYHBIMU U MHOTO3HAYHBIMU.

5. Tectbl nunenTudukanuu. AHanoruyusl (4). B HUX ucnons3yrorcs rpadpudeckue 0ObeKThl WK
AHAJTMTUYECKUE OTMCAHUS.

Tectbl 4 u 5 6omnee cnokHbIe sl pabOTHl 00yJaromuXcs, HO U 6osee JocToBepHbIe. B xone

WX BBIIOJHEHUST (JOPMUPYIOTCS HABBIKU CPABHEHHUSI 00BEKTOB, CONIOCTABIICHHS, COOTHECEHUS,
npecTaBlIeHus 00beKTa B pa3HbIX hopmax. OHU Oosiee MHTEPECHBI 71 00YYaroINXCs BUIAMU
JeSITENIbHOCTH, JUIsl [IPENoaBaTelisi — HAIOJHEHHOCTBIO COIEPIKAHMUS.

IIpoBeneHne TeKymero KOHTPOJIsi B MHHOBALIMOHHOI ¢opme

Texymuit KOHTPOJb TPOBOIUTCS MIPENOIABATENIEM B BUAC KOHTPOIBHBIX MEPONIPUATHH 110 YACTSIM
Moayisi. KOHTpOJIbHbBIE MEPOIIPUATUSA — 3TO TECTHI, PEIaKI[UOHHBIE 3a/1aHHS], KOHTPOJIbHBIE,
MO3BOJIAIOIINE YCTAHOBUTH YPOBEHb 3HAHUN 00yUarolerocs, CTaduiIbHOCTh BBIMOJIHEHUS

uM ydeOHoro rpaduka, ero akTuBHOCTh. [IpemnogaBarens pa3pabaTbiBaeT KAy OIEHOK KauecTBa
BBITIOJITHEHHBIX YYEHUKOM 33/IaHHI B TIPOLIECCE M3YUYEHUSI UM JTAHHOTO MIPEIMETA.

[locne arrecTaiuy U B KOHIIE YETBEPTU KAXKJIOMY YUEHUKY BBICTABIISIETCSI €M0 UTOMOBOE PAHT-MECTO
Y UTOrOBasl OLICHKA.

PelTHHroBbIMU NTOKA3aTENIMH MOYKHO MOJIb30BaThCs IIPHU PACIPEACIICHUH Ha MPAKTUKY.

JI71s1 KOHTPOJISt 3HAHUM, TTOTYYEHHBIX TTPU U3YYCHUH TEOPETUUECKUX MOJTYJICH, UCTIONB3YIOTCS
KOHTPOJIbHBIE BOTIPOCH. DOPMOIT KOHTPOJIISE MOKET OBITH OMPOC WIIU TECT.

JI71s1 KOHTPOJIST yMEHUH, MOTYyYEHHBIX MPU U3YYECHUU MTPAKTUUECKUX MOIYIIEH, HCTIONB3YIOTCS
KOHTPOJIbHBIE 33JIaHUA.

KoHTposibHBIE OTPOCH 1 3aAaHUs JOKHBI OBITh MPEyCMOTPEHBI B KOHIIE KaXKI0TO 0JIOKa,
arperupyrollero HeCKoIbKo Moaynei. Hamnuue KOHTPOJIbHBIX BOIPOCOB U 33JJaHUN MO KaXIOMY
MOJYJIIO ¥ OJIOKY TTO3BOJISIET BHEJIPUTH CUCTEMY HETIPEPHIBHOTO KOHTPOJISI 3HAHUM U YMEHUM

B y4eOHBII Tpo1iecc.

3amuTa npoexkTa, 1eJ10Bbie UTPbl

CoBpeMeHHBIE U aKTyalnbHbIe (POPMBI IPOBEPKH 3HAHMM. OHU TO3BOJISET MPOBEPUTH HE TOIBKO
MpeAMETHBIC 3HAHUS, HO U OIEHUTh Pa3BUTHE JIMYHOCTHBIX U METAIIPEIMETHBIX PE3yJIbTaTOB
o0yueHusl.

C BBenenueM @I'OC BTOPOTo MOKOJICHUSI TOMEHSUIOCh OTHOILIEHUE K CUCTEME OLEHKH PE3YJIbTATOB
oOydenus yuammxcs. OIeHKe MOBEPraloTcs He TOJIbKO MPEIMETHBIE 3HAHUS U YMEHUS
00ydJaronuxcs, HO U TUYHOCTHBIE M METANIPEIMETHBIC PE3YJIbTaThl. BaKHBIM MOMEHTOM B OIICHKE
pPE3yNbTATOB OOYUYCHHUS SIBISIETCS KPUTEPUATBLHOCTD, TO €CTh JJISl OLICHUBAHUS JOCTUKEHHUH YUeHHUKA
pa3palaThIBatOTCs YeTKUE KPUTEPUH, TIO3BOJISIONINE OTPA3UTh YPOBEHD €ro Pa3BUTHUS HA MOMEHT
MPOBEJICHUS KOHTPOJIS. BaKHON 4acThI0 KOHTPOJIS SABJSIETCS TO, KAK OH OYJET MPOBOIUTHCS,

TO €CTh 3TO METO/IbI U (HOPMBI TTPOBEPKHU 3HaAHMK. DOPM MPOBEPKU 3HAHUH CYIIECTBYET OTPOMHOE
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KOJIMYECTBO U MOITOMY YUUTENh MOXKET BEIOPATh T€, KOTOPBIC aKTYAIbHBI JIJIS €70 TUCITUTUINHEI.
[Tpu BeIOOpE POPMBI TPOBEPKU 3HAHUN HYKHO YUUTHIBATH BO3PACT 00yUaIOIIUXCSl.
WNudopmaTtnka — 3T0 JUCHUIUIMHA, KOTOpasi TECHO CBsI3aHa MPAKTHUYECKH C JTF000H 0Tpaciibio
3HAHUU, TOATOMY ISl HE€ MO>KHO IPUMEHATh Pa3HO0Opa3HbIe (POPMBI MPOBEPKU 3HAHUH.

e Illkana u KpuTEpUHU OLCHMBAHUSA Pe3yIbTATOB 00yUeHHUS

IToka3zaTenem OLleHUBAaHUS KOMIIETEHLIMI HA PA3JIMYHBIX 3Tanax ux (OpMUPOBaHUS SBISETCS
JOCTHKEHUE 00YHYaIONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYSHHS MO JUCHUIUIMHE (MOYIIIO).

OIIK-7. CniocobeH mpoBOIUTh YKCIIEPUMEHTAIBLHBIC HCCIICIOBAHUS U UCIIBITAHUS 110 3aJaHHOMN
METOJIUKE, HAOIOICHUS 1 U3MEPEHUs1, 00padaThIBaTh U UHTEPIIPETUPOBATH SKCIIEPUMEHTAILHBIC
JIaHHBIE, PUMEHSIST MaTeMaTH4YecKue, (hu3ndeckue, GU3NKO-XUMUIECKUE, XUMUICCKHIE METOIbI

IToka3arenn

Kputepuu oneHnBanus

3a4TCHO

HEC 3a4TCHO

3HaTb

OOyuarouuiics J€MOHCTPUPYET
IOJIHOE, YaCTUYHOE,
COOTBETCTBUE CJICAYIOLINX
3HAHUM:

- Hayaja TEPMOJUHAMUKU U
OCHOBHBIE ypaBHEHHS
XUMUYECKOH TepMOANHAMUKHY;
-METOJbI TEPMOJUHAMUYECKOTO
ONMHCAaHUs  XUMHUYECKUX U
(azoBbIX paBHOBECHI B
MHOT'OKOMIIOHEHTHBIX
cucTemax;

-OCHOBHBIE MOHATUSA U
COOTHOIICHUS TEPMOTUHAMUKA
MOBEPXHOCTHBIX SIBJICHUM.

OOyuaromuiics 1€MOHCTPUPYET
MIOJIHOE OTCYTCTBHE WIH
HEJOCTATOYHOE COOTBETCTBUE
CIEAYIOLIMX 3HAHUM:

- HayaJla TEPMOJUMHAMUKHU U
OCHOBHBIE ypaBHEHUs
XUMUYECKON TEPMOJINHAMUKY;
-METO/Ibl TEPMOJIMHAMUYECKOTO
ONMCAHHUA  XUMHYECKUX U
(hazoBbIX paBHOBECHI B
MHOTOKOMITOHEHTHBIX
CUCTEMaX;

-OCHOBHBIE TIOHSITHS u
COOTHOILIEHUS! TEPMOAUHAMUKHI
IIOBEPXHOCTHBIX SIBJICHHUM.

yMEThb

OOyyaromuiicst 1eMOHCTPUPYET
MOJIHOE WIN YaCTUYHOE
COOTBETCTBUE CJIEYIOTITIX
YMEHHM:

-MCTIONb30BaTh (U3NYECKUE U
XMMUYECKHE  3aKOHBl  MpHU
aHaJIM3€ W pelIeHUHu Mpodiem
JHEPIrO- U PECYPCOCOEPEIKEHNUS;
-BBITIOJTHSTD OCHOBHBIE
XUMUYECKHE orepaluu,
HCIIOJIb30BaTh OCHOBHEIE
XUMUYECKHE 3aKOHBI,
TEPMOJIMHAMHUYECKHE
CIpaBOYHbBIE JTAaHHbIE U
KOJINYECTBEHHBIE COOTHOIICHUS
XUMHUU ISt peLeHus
poeCCHOHAIIBHBIX 3aJ1a4.

OOyyaromuiicst He yMeeT WiIu B
HE/I0CTaTOYHOM CTENEHH yMEeT:
- UCMOJb30BaTh (pU3MUECKHE U
XUMHUYECKHE  3aKOHBl  IpH
aHaJIM3€ U pelIeHuu MpoliaemM
9HEPro- U pecypcocoepekeHus;
-BBITIOJTHSTH OCHOBHBIE
XUMHUYECKHE orepaLum,
WCTIOJIH30BATh OCHOBHBIE
XUMHUYECKHE 3aKOHBI,
TEPMOJTMHAMHYECKHE
CIpaBOYHbBIE JTaHHbIE u
KOJIMYECTBEHHBIE COOTHOIICHHS
XUMUHU e peLeHus
npodeCcCHOHANTBHBIX 3a]1a4.

BJIAaJETh

OOyyarommiics B IOJIHOM

OOyyaromuiicst He BJIaJICeT WU
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00bEME HIIN YaCTHYHO BJIAJIEET:
- METOJaMHU MIPOBECHUS
(UBUKO-XUMHYECKUX

U3MEPEHUI u METOJaMu
KOPPEKTHOMN OLICHKH
IIOTPELIHOCTEN npu 170:¢
MIPOBEJICHUY;

- HaBbIKaMU BBIYUCIICHUA
JIABJICHUSI HACBHIIICHHOTO TIapa
HaJ WHIUBUIYaJIbHBIM
BEIICCTBOM, cocraBa
cocymiecTByrommx — ¢a3 B
JIBYXKOMITOHCHTHBIX CUCTEMaX.

B  HEJOCTAaTOYHOH  CTEHEHU
BIIAZICET:

- METOAaMU MPOBEACHUS
(UBUKO-XUMHYECKUX
HU3MEPCHUM n METOdAMH

KOPPEKTHOU OLICHKU
HOTPEIIHOCTEN pu nx
IIPOBE/ICHNH;

- HaBBIKAMHM  BBIYMCICHHS
JABJICHUs HACBIIIEHHOTO Tapa
HaJ WHIUBHTyTbHBIM
BEIIICCTBOM, cocTaBa
COCYIIIECTBYIOIINX da3 B
JIBYXKOMIIOHEHTHBIX CUCTEMaX.

OIIK-1. Cnocoben HU3y4aThb, aHAJIM3UPOBATD, UCITIOJIb30BATh 00BEKTHI U IMpoIeCChbl, OCHOBBIBAJCH HA
3dKOHAaX W 3aKOHOMCPHOCTAX MATCMATUYCCKHUX, (1)I/ISI/I‘IGCKI/IX, XHMHUYECKUX 1 OMOJIOTHYECKHX HayK

U UX B3aUMOCBA3AX

IToka3arens Kpurepun oniennBanus
3aYTEHO HE 3a4TEHO

3HATh OO0yuarouuiics neMoHCTpupyeT | O0ydarouuiics 1eMOHCTpUpPYET
IIOJIHOE, YaCTUYHOE, | IOJIHOE OTCYTCTBHE WIH
COOTBETCTBUE CJIEAYIOUIMX | HEIOCTAaTOYHOE  COOTBETCTBUE
3HaHUM: CJIEIYIOIINX 3HAHMI:
- METOJbl METPOJIOTMYECKOM | - METOABl METPOJIOTHYECKOU
00paboTku pe3yiabTaToB | 00pabOTKH pe3ynbTaToOB
aHanu3a; aHamn3a;
- OCHOBHBIE CBOMCTBA | - OCHOBHBIE CBOMCTBA
JCIIEPCHBIX CUCTEM. JUCIIEPCHBIX CUCTEM.

YMETb OO6yuaromumiicst neMoHcTpupyeT | OOydaromuiicss He yMeeT Win B
MOJTHOE WIH YaCTUYHOE | HEJOCTaTOYHOM CTENEHU YMEET:
COOTBETCTBHUE CIEIyIOIIMX | -  yCTaHaBIMBaTb  T'PaHUIIbI
YMEHMM: yCTOMYMBOCTH (a3, ONperensTh
- YCTaHABJIMBATh  T'PAHMULBI | COCTaBbl COCYIIECTBYIOMMX (a3
ycroifuuBocTH (ha3, onpeAessaTh | B OMHApHBIX  I'€TEPOreHHBIX
COCTaBbI COCYIIIECTBYIOUIUX (a3 | CUCTEMAX;
B OMHAapHBIX TETEPOreHHBIX | -  MPOBOJAUTH  pacueThl ¢
CUCTEeMaXx; HCIIOJIb30BaHUEM OCHOBHBIX
- NpPOBOJUTH  pPacCyYeTbl  C | COOTHOLIEHUN TEPMOAMHAMMKHI
HCIIOJIb30BaHNEM OCHOBHBIX | TOBEPXHOCTHBIX  SIBJIGHUH W
COOTHOLLIEHU! TEPMOJUHAMHUKHU | OCHOBHBIX XapaKTepUCTUK
MOBEPXHOCTHBIX  SIBIIEHUH U | AUCIIEPCHBIX CHUCTEM.
OCHOBHBIX XapaKTepUCTHK
JUCTIEPCHBIX CUCTEM.

BJIAJIETh OOyuatomuiics B monHoM | OOydaronuiics He BiajieeT Win

00bEME HIIN YaCTHYHO BJIAJIEET:
- METOJAaMH  ONpECIICHUS
MMOBEPXHOCTHOTO  HATSDKCHUSA,

B  HEJOCTAaTOYHOH  CTEHEHU
BJIAJIEET:
- METOJaMH  ONpeJeNeHUs
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KpaeBoro yrija CMayuBaHUs, | TOBEPXHOCTHOTO  HATSDKEHUS,
napaMmeTpoB  aza(ab)copOumu, | KpaeBOro yria CMadyuBaHUS,
KPUTUYECKOW  KOHIIEHTpAIMH | TapamMeTpoB  aj(ad)copOrum,
MUIIEIUI000pa30BaHMs, KPUTHYECKOH  KOHIICHTpAIUU
AIIEKTPOKUHETHYECKOTO MUILEIII000pa30BaHusl,
NOTEHIINANIA; AIIEKTPOKUHETUYECKOTO

- MeTOIaMHU OMKCAaHUA | OTEHINAIIA;

JUCTIEPCHBIX CHCTEM M OIICHKH | - METOJIaMHU OTHCAHUS
ux arperaTuBHON | AUCIEPCHBIX CHCTEM U OLIEHKH
YCTOWYHBOCTH. ux arperaTuBHON

YCTONYMBOCTH.

HIkajabl olleHHBAHUS Pe3yJIbTATOB MPOMEKYTOYHOIH aTTECTAIIMM H MX ONMUCAHHE

dopma IPOMEKYTOYHOM aTTECTANMHU: 3a4eT.

[TpomexyTouHasi arrectanus oOydarommxcst B popMe 3a4éTa MPOBOJUTCS MO pe3yJbTaTam
BBIMIOJTHEHUSI BCEX BHJIOB Y4eOHOM paOOThl, NMPEAYyCMOTPEHHBIX Y4YE€OHBIM IUIAHOM [0 JIAHHOM
JUCIUILIHHE (MOJYIIIO), TIPH 3TOM YYUTHIBAIOTCS PE3YJIbTaThl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHne cemectpa. OICHKA CTENEHH JOCTHKCHUS OOYYaIOIIMMKCS TUIAHUPYEMBIX PE3YJIbTaToB
o0y4eHus: TO AWUCHMIUIMHE (MOJIYNI0) MPOBOAUTCS IPENoJaBaTesieM, BEIYIIUM 3aHATUS IO
JUCLUILIMHE (MOJYJIF0) METOAOM 3KCIEPTHOM olieHKH. [1o uroram npomexyTo4HON aTTecTalyu Mo
JMCLUILIHHE (MOJYIIO) BBICTABIISCTCS OLIEHKA «3aUTCHOY» HIIH «HE 3aUTCHOY.

K HpOMe)I(YTOHHOﬁ arreCTaluu JOIYyCKAarOTCA TOJIBKO CTYACHTBI, BBIITOJHHBIIUNC BCC BUbI
y4eOHOHI paboThl, MpeyCMOTpeHHbIe paboyeii mporpaMMoi no aucuuiuinie «KommonaHas Xumush»
(BBIOTHUIIN TaOOpATOPHBIE U pacdeTHO-TpaduuecKue paboThl).

Ixana
OLICHKH

Onucanune

3auTreHo

BoinonHensl Bce BUAbI Y4eOHOH pabOThl, IPEIyCMOTPEHHbIE Y4E€OHBIM IUIAHOM.
CTyzneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM B
TabIuuax IoKas3areneil, omepupyeT NpPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU,
HAaBBIKaMU, IPUMEHSET UX B CUTyallUsIX MOBBIIIEHHON CI0XKHOCTH. [Ipn aTOM MOTyT
ObITh JOMNYILEHbl HE3HAUUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHHUS IpH
AHAJINTUYECKUX ONEpaLUAX, IEPEHOCE 3HAHUI ¥ YMEHHI Ha HOBbIE, HECTaHIaPTHbIE
CUTYaIUH.

He 3aureno

He BpimonHeH oguH unu Oosiee BHAOB Y4eOHOH pabOThl, NMPEAyCMOTPEHHBIX
yueOHbIM MaHoM. CTYIeHT JOeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHMI,
YMEHHH, HaBBIKOB MPHUBEACHHBIM B TabIuIax [OKa3zaTejei, JOoMmycKaroTcs
3HAYUTENIbHbIE OMIMOKHU, MPOSBISAETCS OTCYTCTBHE 3HAHUM, YMEHHH, HaBBIKOB IO
psAoy ToKa3aTenel, CTYIEHT WCIBbITHIBAET 3HAUMTEIbHBIE 3aTPyJHEHUS MpU
OIIEpUPOBAHNU 3HAHUSMU M YMEHUSMU TPU UX NIEPEHOCE HA HOBBIE CUTYALINH.
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e OneHOYHBbIE CPEACTBA
Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUNHE «KOJ’[J’[OI/II[HaH XUMUSA»

HaumenoBanue IIpeacraBiaenue
Ne
0C ONCHOYHOI0 Kparkasi XapaKTepHCTHKA OLEHOYHOI'0 CPeACTBA OIICHOTHOT'O
cpeacTBa cpeacrea B POC
CpelCcTBO IMPOBEPKM YMEHUH NPUMEHATh MOJIydeHHBIE Komrutekr
KonrponsHas pabora pea POBCPKI Y P y .
1 (K/P) BHAHWMS UL PEIIEHHS 3a0a4 OIPEAETICHHOTO THIIA II0 TEME | KOHTPOJIBHBIX 3aJaHHi
WUIH paseiy TI0 BAPUAHTAM

[Tpunoxenue 2.1
IIpumMepHbIe BApHAHTHI KOHTPOJILHBIX padoT
Bonpocul k koumponwvHotl pabome Ne [
1. TloBepxuocTtHasi »Heprus. CBsA3b C TMOBEPXHOCTHBIM HaTshkeHHeM. Kakue mporeccsl
MPUBOAAT K NOHM>KEHUIO TOBEPXHOCTHOM SHEPrumn?
2. Ontuueckue cBoiicta 3oieit. Konyc Tunnans.
3. 3akoH HOnra.
4. Metoapl U3MEpPEeHUs! TOBEPXHOCTHOTO HATSKEHUSI.
5. YpaBuenue XropeHa.

Bonpocul k koumponwvHotl pabome Ne 2

1. OOBICHUTH CTpOEHUE TpaHydbl THAPOGOOHOTO 305, 0O0pa30BAaHHOTO B peE3yJbTaTe
peaKIMy BOJHOTO pacTBOpa HUTpaTa cepedpa ¢ MOAMCTHIM KaJlueM IpU U30bITKE MMOCIEIHETrO.

2. CuHepesuc U TUKCOTPOIIUS Telei.

3. IIpyunHbI arperaTUBHON yCTOMYHUBOCTH 30JIEH.

4. PacnipeneneHue 4acTUIl MO BBICOTE B cycneH3uu. K uacTumam kakoro pasmepa OHO
IIPUMEHUMO?

5. Anre3ust 1 KOres3usl.

3aganus Ha CaMOCTOATEIbHYIO padoTy (pacyeTHO-Tpaduyeckue padoThl)
Cooeporcanue camocmosmenvrou pabomul 1 (adcopoyus)
1. ITo momy4eHHBIM Yy TpenoaBaress JaHHBIM MOCTPOCHHE TPapUKOB M30TEPM aJIcopOIHU
Opelinanuxa, JIanrmropa.
2. Pacuer nmapamerpoB ypaBHeHnil Opelinnuxa u JIrnrmropa.

Cooeporcanue camocmosmenvHou pabomol 2 (Koazyasayus 30.1eti)
1. Ilo momyyeHHBIM AAHHBIM PaCUYeT CKOPOCTH KOATYJSIIMH 30Jed U OmpeleieHHe THIMa
KOATyJISIIIHH.

Cooeporcanue camocmosmenvHou pabomol 3 (QUCNEPCUOHHBIU AHANU3 IMYAbCULL)
1. ITo moay4eHHBIM JAHHBIM MOCTPOUTH TU(PPEPEHIINATBHYIO KPUBYIO pacIIpeIeICHHS.
2. Paccunrats miomaap Mexga3zHoil MOBEPXHOCTH U OOLIHI 00beM N3MEPEHHBIX Kalellb.
3. Onpenenuth cpegHEaprUPMETHUECKYIO TUIONIA/Ib MOBEPXHOCTU M CPEeIHUI 00BbeM Kareib
SMYJIbCHH.
4. PaccuuTath 00I1I1ee YUCIIO Karenb U OOIYIO TUIOIIAb ITOBEPXHOCTH pa3zaena (a3 ajs Bcer
SMYJIbCHH.
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ITpunoxxenue 2.2
Bonpoch 1151 NOATOTOBKH K 3a4eTy

1. Ilpeamer u MeToasl KOIOMAHOM xumuu. Kiaccupukanuum W XapaKTePUCTUKU
JUCTIEPCHBIX CUCTEM.

2. lloBepxHOCTHasi »HEpPrusi, IOBEPXHOCTHOE HATSHKEHUE. MeToAbl  ONpelneIeHUs
MOBEPXHOCTHOTO HaTsbkeHus. [Iporeccsl, npuBoAsiMe K YMEHBIIEHUIO MOBEPXHOCTHON HEPTUU
['n66ca. KoanecueHuus, Koarymisinus, NepeKpUCTAITH3AIMS, aATe3Us U aCOPOIIHSL.

3. Anresus u kore3usi. CmauuBanue. KpaeBoih yronm cmauuBanue. 3akoH FOwHra.
Kanunnspueie saBnenusa. YpaBHenue Jlamaca. JlaBneHue mnapa HaJl KpPUBOW IOBEPXHOCTHIO.
Ypasuenue Tomcona (KensBuna). [logusatue cronba sxxuakoctu B kamwuisipe. opmyna XKropena.

4. Ancopbuus Ha TBepAOH MOBEPXHOCTH. Buibl ancopOEHTOB. AKTHBHPOBAHHBIA YTOJb,
cunukarenb. dusnyeckas u xumuueckas ajacopouus. IlpaBuno Ilanera-®dasHca. DMmnupudeckoe
ypaBHeHue Opeitnanuxa. MoHOMOJEKYsIpHas aAcopOIus. YpaBHEHUE H30TEPMbl aJCOPOIU
JIsHrMIODpAa.

5. ApcopOuumsi Ha TrpaHUIE pacTBop-Tas. AjcopOumonHoe ypaBHeHue ['mOOca.
[ToBepxHoctHO-akTHBHBIE (IIAB) M MOBEepXHOCTHO-MHAKTUBHBIE BemiecTBa. JuduibHas npupoaa
moiekyn [TAB. Tunei [TAB. [Ipumenenus ITAB.

6. PactBoper IIAB. Oo0pa3zoBanue wmurnemn. Ilpsmbie u  oOpaTHbIE  MUIEIUIBL.
Comtobunuzanus. MOHOMOJEKYISPHBIE TUIEHKH.

7. ConbBodoOHBIE 301U. MeToabl MolydyeHuss U OYUCTKUA. ONTHYECKHEe U DJIEKTPHUECKUE
cBoiicTBa. CTpoeHue rpanynbl. JIBOMHOM SJEKTPUUYECKUN ClIOW U 3eTa-noTeHnuan. Kuaetnaeckas
U arperaTuBHas yCTOMUMBOCTh. KuHeTHKa Koarysiuu.

8. DIEeKTpOKMHETHYECKHE SBJICHUS. DIEKTPOOCMOC, 3IEKTPOodope3, MOTEHIMAT OCAXKACHUS U
MOTEHLINAJ TEYCHHUS.

10. I'enmu. Cunepesuc, Tukcorponusi, HaOyxanue. [lentuzamusa. Cryaau. KoarynsinoHHO-
KOHJICHCALINOHHBIE CTPYKTYPBI.

11. Cycnensuun. Pacrnpenenenne uyactuir 1o BbicoTe. YpaBHenue Jlammaca-Ileppena.
Cxkopoctb ocenanus. Ilactsl, ux cBoiictsa. CHHEpE3UC U TUKCOTPOIUS NacCT.

12. ducnepcuonnbiii ananu3. CutoBsii aHanu3. CeTMMEHTAIIMOHHBINA aHAJIH3.

13. Dmynbcuy, npsiMble 1 oOpatHble. CTaOMIN3aus U YCTOMYUBOCTD 3MYJIbCHIA.

14. Ilensr. Ctpyktypa nieH. [lomydenne u crabuinu3anus ned. Y CTOWYUBOCTh TIEH.

15. Asposonu. CoiicTBa asposoneii. Tepmodopes, potodopes. B3priBoOOTacHOCTS.

16. Ilopouku. [Tomyuenue, cBoiictBa. Ceinmydectb. CaeXxMBaeMOCTb.

17. TlouBennsle kosmouasl. CTpykrypa moyB. COCTaB KOJUIOMAHBIX YacTHll. AjcopOuus
MOHOB Ha KOJIJIOWJHBIX YaCTHIaX.

18. Hanouwactuupl, uX (QU3MKO-XMMHUYecKHe cBoiicTBa. HaHoTokcmuHOCTh. (OCHOBHBIE
METO/IbI ITOJIy4€HHUSI HAHOMATEPHAJIOB.

19. O630p coBpeMEeHHBIX MPOOTIEM KOJUTOUIHON XUMHUU.

[Tpunoxenue 2.3

[Tpumep Ouneta 715l MPOBEACHUSA 3a4eTa
DenepajbHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/ibHOe yUpeskaeHne BbICIIero 00pa3oBaHusi
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
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Kadeapa «Xumbuorex»
Jducuuniauna «KossiouaHass XuMHU»
/ Y4eOHbIH roj

Buaer Ne 1

1. TloHsATHE O KOJUIOHUJIHBIX CUCTEMaX M ONpPEACIICHUE KOJUIOUTHON XUMUU KaK HayKH.
2. Onruyeckue CBOMCTBAa KOJUIOHIHBIX CHCTEM.
3. Kiaccudukanms a3po30iiei.

3aBenytromnmii kapeapoit «Xumbuorex» T.N. I'poMOBBIX

Yr1BepxkaeHo Ha 3acemanuu kadenpsr 05.09.2022 r., mporokoa Ne 1
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