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|. Heau u 3a1a94 TUCHHNJIMHBI

Llenp0 AUCHUIUIMHBI SBIISIETCSI BBEJCHHE B (PU3UKY MOJEKYJSPHBIX CUCTEM, PACCMOTPEHHUE
METOZIOB MX M3Y4YEHHUS U COBPEMEHHBIX NOCTHXKEHUH. OCOOEHHOCTH NOBEINEHHS U CIO0XXKHOCTh B
ONMCAaHUM COCTOSIHHUSI MOJIEKYJISAPHBIX CHCTEM MPHUBOAAT K HEOOXOIMMOCTH HCIIOIb30BAHUS
Pa3IMYHBIX IOAXOJOB: JMHAMUYECKOI0, CTaTUCTHYECKOIO0 M TepMoAMHamMuyeckoro. M3ydenue
CTaTUCTHUYECKUX 3aKOHOMEPHOCTEH TpeOyeT BKIIOYEHHUS B KypC 3JIEMEHTAPHBIX MaTeMaTHYECKUX
IPEJCTaBICHUH O BEPOSTHOCTH, PA3JIMUYHBIX CIIOCOOaX ee pacuera, MOHATUN MaTeMaTH4YeCKOIro
OXHUJIAaHUS M JUCTepcud, (PYHKUIUN pacnpeneneHus. 3aKOHbl TEPMOJUHAMUKH PacCMaTPUBAIOTCS
paclMpeHHo, 0co00e BHUMaHHE YIENAeTCsl CTATUCTUUECKOMY OOOCHOBAHMIO 3aKOHOB, HOHATHSM
SHTPOINH, TEPMOIAMHAMUYECKON TeMIepaTypsl, (YHKIHMSIM COCTOSHHS CHCTEMBl. BBoasaTcs
OCHOBHBIC IapaJlOKChl W HOBBIE IOJXOJAbl K HCCIEIOBAHUIO IOBEAEHUS OOJIBIINX CUCTEM.
PaccmoTpenue nociie uiealbHbIX ra3oB, peaIbHBIX CUCTEM M (ha30BBIX MEPEXO0I0B MO3BOJSET AATh
IpeJcTaBIeHHe 00 H3yYEHUHM peaJIbHBIX IPOLIECCOB B pEAbHBIX BEIIECTBAX U YCIOXKHEHUU
MaTeMaTH4eCcKoro onucanus. Takxke natoTcst 0a30BbIe MOHATHS 00 ypaBHEHHX NepeHoca, (pa3oBbIx
IIepexo0/1ax, METOAAaxX UCCIEA0BaHU MOJIEKYISIPHBIX cucTeM. Ha mpakTH4ecKkux 3aHATUAX CTYACHTHI
ydarcs NPUMEHATH IOJyYEHHbIE 3HAHUS IPU PELICHUSIX 3a]ad, OBJIAJIEBAIOT OCHOBAMH pEIICHUS
TUIOBBIX 3a/1a4. 3HaHUS, NOJYUYECHHBIE IPH U3YYEHUU Kypca, GOpMUPYIOT HEOOXOAUMBbIE HABBIKH U
COCTaBJISIIOT OCHOBY JUISl JAJBHEHIIEr0 OCBOCHUS KYpCOB, CBA3aHHBIX C H3YYEHHEM CBOMCTB
CIIO)KHBIX MOJIEKYJISIpHBIX cucTeM. IIpu wu3ydyeHum ucuMiinHbl «MonekynspHas (u3uKa»
pelarTes CiaeyoUIe 3a1a4u:

- U3YYCHHE U OBJIAJEHUE METOAAMH TEOPUM BEPOSITHOCTH M MaTeMaTUYECKOU
CTaTUCTUKU

— (GopMUpOBAaHUE Yy CTYJAECHTOB YMEHHUI NPUMEHEHMsI 3HAHUM IPU UCCIECIOBAaHUHM U
MOCTPOCHUH MaTEeMaTUUECKUX MOJIeNel /171 sIBIICHUH MOJIEKYIIpHOM (u3uky;

— OBJIaJICHUE CTYJACHTaMM 3HAHUU IO NPUMEHEHUIO CTATUCTHKU IPU HUCCIIEJOBAHUU
MIOBE/ICHUS CKOPOCTEN MOJIEKYJ U CPEAHUX BEIUUUH;

- (dopMHpOBaHUE Y CTYJICHTOB HABBIKOB CAMOCTOSATEILHOTO IPUOOPETEHUS 3HaHUH JUIs
000CHOBAHUN OCHOBHBIX 3aKOHOMEPHOCTEH MOJIEKYJIIPHON (PU3HUKHY;

- OBJIaJICHUE NMPAKTUYECKUMU HaBbIKAMH U IPUEMAMH Pacu€TOB CPEIHUX BETUYMH MIPU
M3BECTHBIX (GYHKIUSIX pacnpenenenus; temioemkocrend, KII/, paboTel, BHyTpeHHEH SHEPrUU H
NpUpPALICHNUs] DHTPONMM TMPU  PaA3IMYHBIX  TEPMOJMHAMUYECKMX  LUKJIAX; HM3MEHEHHUU
TEPMOJMHAMHYECKHUX BEIMYUH MPU U30MPOIEccax B rase;

- dopMHpOBaHHE y CTYJIEHTOB OIbITA MPUMEHEHHUS 3HAHUM NpU HUCCIENOBaHUU U
MOCTPOCHUM Mojeled (PU3MUECKUX MPOLECCOB MEPEHOCOB (TEIUIONPOBOJHOCTb, BSI3KOCTb,
g ¢y3us) 1 pa3oBbIX EPEXOI0B B PEATILHBIX CUCTEMAX;

- YCBOEGHHE CTYJEHTaMHM HJEH E€AMHCTBA CTPOEHUS MaTepuu M HEHCUEPIIAEMOCTH
IpoLecca €€ o3HaHus, IOHUMaHUE POJIM IPAKTUKY B MIO3HAHUU.

[TporpaMma ITUCHUIUIMHBI OPUEHTUPOBAaHA Ha Pa3BUTHE Y CTY/IEHTOB MHTEPECa K MO3HAHUIO
XapakTepa IMOBEIEHUS MOJIEKYJISIPHBIX CUCTEM B Pa3JIMYHBIX TEPMOAMHAMMUYECKUX YCIOBMSX U Ha
MPUOOPETEHNE HABBIKOB CAMOCTOSITEIbHOTO M3y4YEHHS HEKOTOPBIX pa3lesioB TEOpUH MU HX
MIPUIIOKEHUN.

1. MecTo qucuuniunsl B crpykrype OIIOII BO

Hucuumnuna «MonekynspHast Gu3nka» BXoIuT B Moayinb OO1ast pu3uka 6a30BOM 4acTH OCHOBHOM
oOpasoBarenbHOM mporpamMmbl 1o HampaBieHuto 03.03.03 Pamuodwusuka. Ilpu wu3ydeHun
«MonekynspHas (U3MKa» UCIONb3YIOTCS 3HAHUS, IPUOOPETEHHBIE MPU U3yueHUU «MeXaHUuKu» 1
«Marematndeckoro aHanuzay. JucnurmumHa «MomnekynspHas ¢Gu3uka» sBiaseTcss 0a30BOM It
M3YYCHHUS TaKuUX JUCHUIUIMH Kak «Cratuctudeckas panuodpusuka», «TepmonnHamuka
CTaTUCTUYECKas (PU3nKay.



I11. TpeOoBaHusA K pe3y1bTaTaM OCBOCHHS JMCIUIIIHHBI

[Tpornecc u3yueHus: AUCHUTLIMHBI HANIPaBIieH Ha (OPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHIA:

. CnocobeH mpuMeHsTh 0a3oBble 3HAHUS B 00yacTH (PU3UKKM U PaauoDU3UKH H
UCIOJIb30BaTh MX B MPO(ECCHOHATBHOW JEATeIbHOCTH, B TOM 4YHCIE B cdepe Meaarorndaeckoin
nesrenpaocTH (OITK-1);

o CrmocoOeH  MPOBOIUTH  DKCIEPUMEHTAIbHBIE W  TEOPETUUYECKHUE  HAy4YHBIC

HCCIIEI0BaHMsI 00OBEKTOB, CHCTEM M IPOIIECCOB, 00pabaThiBaTh U MPEACTABIIATH IKCIIEPUMEHTAIBHBIC
nannbie (OITK-2).

Ilepedyenb mIaHMpPyeMbIX Pe3y/JIbTATOB 00YUYEeHHUS 10 JUCUMUILIMHE (MOXYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Komnerenuus HNuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIEeTeHIH I
OIIK-1 HJIK onk11 3uaer:
[Tpumensier 6a30BbIe TEOPETUYECKHE OCHOBBI, OCHOBHBIC MOHSATHS,
3HaHUA B 007acTH PU3UKK | 3aKOHBI U MOJIEJIA MOJIEKYJISIpHOU (pU3UKU
U paTuoPU3UKH JIS Ymeer:
pellIeHus HayYyHO- MOHUMATh, u3Jaratb u KPUTHUYECKH
UCCJIEIOBATENbCKUX 3a7lad | aHaJM3UpoBaTh  0a30Byl0  OO0IIEPU3NYECKYIO
uH(OpPMAILIMIO; TOIB30BAThCS TEOPETUYECKUMU
OCHOBAaMH, OCHOBHBIMH TOHATHUSIMH, 3aKOHAMH U
MOJIETISIMU (PU3UKH.
Baaneer:
HABbIKAMU HCIOJb30BaHUSl 0a30BBIX 3HAHUU B
obmacth  ¢u3ukn B MpodhecCHOHATBLHOU
JIESITEIbHOCTH
OIIK-2 HJIK onk.21 3Haer:
[TpoBoauT OCHOBHBIE Hay4Hbl€ METOJAbl TEOPETUYECKOIO U
IKCTIEpUMEHTAJIbHBIE HKCTIEPUMEHTAIBHOTO MCCIIEI0BAHNUS (PU3HUECKIX
Hay4HbIE UCCIICIOBAHUS 00BEKTOB, MPOLIECCOM U SIBJICHHIA;
pamuopu3nIecKuX VYmeer:
00BEKTOB, CUCTEM U OPUMEHATh TEOPETUYECKUE 3HAHUS K PELICHUIO
IPOIIECCOB NPaKTUYECKHX 3a/1aY;
Baaneer:
MeTOJJaMU 00pabOTKH U aHaIM3a
HKCIEPUMEHTAIBHOM U TEOPEeTHUECKON
uH(popmanuen

IV. Coaepikanue M CTPYKTYpPa IMCHUILIUHBI (MOAYJIST)

O0BEM TUCIHUIUIHHBI cOCTaBisAeT 5 3aueTHbIX exuuulbl, 180 yacos, B ToM uncie 113 gyacos
KOHTaKTHOH paboTHI.

3aHATHS POBOASTCS TOJIBKO B OYHOM (hopme 0OydeHHS ¢ TPUMEHEHHUEM JIUCTAHIIMOHHOTO
KOHTPOJSI CaMOCTOSATENbHONW paboThl crymeHToB uepe3 InMOC ¢akymnbprera. DIEeKTPOHHOU U
JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE IPeyCMaTpUBAETCS.

dopmMa NPOMEKYTOUHON aTTECTALMU: IK3AMEH.



4.1. Copepxanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHUEM BH/I0B Y4eOHbIX 3aHATHI U OTBEJIEHHOI0 HA HUX KOJIMYecTBa
aKaJeMH4YeCKHX 4YacoB

Bunel yueoHoii padorsl,
BKJIIOYAs CAMOCTOSITEJIbHYIO padoTy

06yqalo1unxcsl, MNPAKTUY€CCKYI0 MNOATOTOBKY M

(l)Ole)l TEKYIIETr0 KOHTPOJIs
yYcneBaeMoCTH;
(l)opMa leOMe)KyTO‘-lHOﬁ arreCTanum
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Ne 5 s £z KonTakTHas pa6ora npenoaapartes ¢ «
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=5 |u YecKHe OpHBbIE TalHH g :‘
g 3aHATUA 3aHATUA §
@)
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. Beenenue. 5 | 18,2 4 4 4 0,2 6
2 | Tema 2. DieMeHTEI CT&TI/ICTH‘IECKOI/I TEOPUH U 5 | 182 0.2 6 PeleHue 3a1ad, ompoc,
3aKOHBI pacTpefeNIeHNsI CTyYaiHbIX BEJIHYNH. KOJLTOKBHYM
3 giﬁ; Pacnpeaenenms B MOICKyApHOH 5 |261 6 6 6 0,1 8 | Otuér o nmaboparopHoii padore,
4 | Tema 4. OCHOBHBIE 3aKOHbI TEPMOIUHAMHKH. 5 |281 6 6 8 0,1 8 8)6?62[2135?614: ATODHON DaGOTe
TYET 1O JI TOPHOM T
5 | Tema 5. luknuueckue npouecchl B ra3ax. 5 221 4 4 6 0,1 8 coBece OBaHI/Iep PelieHI/Iepsa a‘{’
6 | Tema 6. PeanpHbIe ra3bl M )KUIKOCTH, TBEPJIBIC A ’ fad,
Tena 5 222 4 4 6 0,2 8 OTIPOC, KOJUTOKBUYM,
MACBMEHHBIN TEKYIIUN KOHTPOIIb
7 | Tema 7. Ilpouecchl nepeHoca B razax u
18,1 4 4 4 1
JKUIKOCTSIX. 5 0, 6
KO#utpons 10
DK3aMeH 17
HToro yacon 180 34 34 34 1 50




4.2. I11aH BHeayTUTOPHOM CAaMOCTOSAATEIbHOM PadoThl 00yUYAIOIIUXCS MO JUCHUIITIHHE

CamocTtosTenbHas pabota o0ydaronmxcs VuebHo-
METOIUIECKOE
Cpoxu Ouenounoe A
Cemectp Hazpanue paszaeina, TeMbl B 5 036 Tpynoemkoc CPEICTEO obecneueHne
HJ[ CAMOCTOSATENLHON PabOTH! | BEIMOMHEH | - (uac.) pen CAMOCTOS TN HOM
i paboThI
CaMOCTOATEIIbHOE PEIICHUE . B. CaBennen
B teuenue KonTposibHas N
5 Bce Tembl 3a/1a4 Ha MPAKTUYECKHUX 4 Kypc o6meit
cemecTpa paborta
3aHSTUSIX ¢uzuku U.E.
Hponos
PaGora ¢ yueOHuKOM, pemenue | B Teuenne Kontponbnas P ’
5 Bce tembl 6 «3amauu 1o
JOMAITHUX 3a]1a4 cemecTpa paboTta o
obmeit husuke»
- U3y4YCHHE TeOPETUYECKOM N
i p N OTué€T, OTBETHI
gacTu JabopatopHoit paboThl; |B TeueHnue
5 Temsr 1,3-7 30 Ha KOHTPOJIbHBIE
-ohopmIIeHUE OTYETA; cemecTpa
N BOTIPOCHI
- IOATOTOBKA K OTYETY Bes
3akperieHue JeKIHOHHOTO pEeKOMeH 1yemast
B teuenue
53 Bce Temsr MaTepuasa st paboThl Ha ceMeCTDA 6 Omnpoc auTeparypa
MIPAKTUYECKHUX 3aHATUSIX P
K xoH11
53 Bce temsl ITogroroBka k 3K3ameHy M 4 OK3.BOIPOCHI
cemecTpa
OO6mwmit 00BeM CaMOCTOATEIIBHON PaObOTHI MO JUCIUTUIMHE (Yac) 50




4.3. Coaep:xxanue y4eOHOro MaTepuaJia

Tema 1. Beegenue.

JluHaMuueckuil, TEpMOJMHAMUYECKHUI U CTATUCTUYECKUN MOIXO0/IbI K U3YYEHHUIO MOJIEKYIISIPHBIX
cucreM. CBs3b CTPYKTYPBI U CBOMCTB, JTIOTPOIHBIE (popMBI yriaepoaa. OObEKThI HCCIIeAOBAHMS, LEIH,
METO/Ibl MOJIEKYJISIPHON (DUBHKH.

Tema 2. Di1eMeHThI CTATUCTUUECKOIN TEOPUU U 3aKOHBI PAaCHPEEIICHUS CIIy4aliHbIX BEIUYHH.

OCHOBBI TEOpUU BEPOSTHOCTU U CTATUCTUKU 3aKOoHOMepHOcTU. CraTucTuyeckas oOpaboTka
pe3yJIbTaTOB M3MEPEHUH B XOJ€ JKCIEPUMEHTOB. MaTeMaTH4ecKoe OXXHJIAHUE U JIUCIEepCUs
JUCKPETHON MW HENpPEepbIBHOW cliydallHOM BeNWYMHBL. Mojenb wuaeaibHoro rasza. IlnoTHocTh
BEPOSTHOCTH W (DYHKIMS paclpeaesieHUs] HENpephIBHOW Cly4aiiHOW BenuuuHbl.. HopmanbHoe
pacnpezenieHue ciaydailHoM BenuuuHbI (pacmnpezeneHue [aycca). buHoMuHanbHOE pacripeneieHue.
DKcrepuMeHTaIbHast MPOBEpKa OMHOMUHAIBHOTO, HOPMAJIBHOTO paclpeieleHuH.

Tema 3. Pacnipenenenus B MOJICKYJIIPHOUN (U3HKE.

Cratuctuyeckuid aHcamOIlb, TOHSATHE CPEJHEr0 MO BPEMEHHM M CPEIHEro Mo aHcamoOIro.
Dprojauyeckas THrnoTe3a U MNOoCTyJIaT paBHOBEPOSTHOCTH. PacnpeneneHrne MONEKyl 0 KOMIOHEHTaM
CKOPOCTH U MOJIYJIIO CKOPOCTH (pacnpezenenue Makcseia). XapakTepHble CKOPOCTH paclpeIesICHUs.
Pacnpenenenne MakcBemna no sHeprud. XapakTepHble 3Hepruu pacnpeneneHus. Ilapamokcsl
pacnpeziesieHui. DKCIepUMEHTalbHAsl TPOBEPKAa OMHOMUHAIBHOIO, HOPMAJIBHOTO M paclpeeeHUs
Makcgenia o cKkopocTsM MoJieKyJ1. [IoHsATHe Makpo- 1 MUKPOCOCTOSIHUSL, IPUHLIMI PABHOBEPOATHOCTHU
MUKpPOCOCTOSIHUN. TemioBoe M TEpMOJUHAMHYECKOE pPAaBHOBECUE, MNPUONMKEHHUE K PaBHOBECHUIO.
[IpuHUUMI AETAIBHOTO PaBHOBECHS. DHTPOIUS U YHUCIO BO3MOXKHBIX COCTOSIHUU cucteMbl. Teopema o
paBHOpACHPEECICHUN SHEPIrUU IO CTEHEeHsM CcBOOOABI MoJieKysd. MpeanbHbli ra3 BO BHEIIHEM
noTeHuuaabHoM mone (pacnpenenenue bonbimana). bapomerpuueckas dopmyna. Pacnpenenenue
MakxkcBemna-bonbimana. [TorsTie GaykTyamnuu, cpeiHee YUCIIO YaCcTHUIl, 3aBUCUMOCTh (DIIYKTYaIlii OT
YHUCJIa YAaCTHULl B CUCTEME.

Tema 4. OcHOBHBIE 3aKOHBI TEPMOJIMHAMUKH.

OObsicHeHHE 3aKOHOB TEPMOJMHAMUKH HAa OCHOBE CTaTHCTHuYecKoi Teopuu. [lepBoe Hauano
TepMoauHaMHUKU. TeruioTta, paborta, sHeprus, SHTponus. OYHKIMU COCTOSIHUS cuUcTeMbl. Pabora u
SHTponMs B u3onpoueccax. Kimaccuueckas Teopus TENI0EMKOCTH. TeII0eMKOCTb TBEPABIX Tell. 3aKOH
Hrononra-Iltu. TennoeMkocTh MOJIEKYIISIPHOTO Boiopoaa. OCHOBBI KBAHTOBOM TEOPHH TEILIIOEMKOCTH.
Bropoe u Tpetbe Hauasna TepMoarHaMuKku. TepMmoanHamuueckuit noaxon (popmyauposku Kiaysuca u
KenbBuna) u crarucruueckuit moaxon. Teopemsr Kapno. HepaBenctBo Kiaysuca. M3menenue
SHTpOIUU B U3omporeccax. I[loBegenne sHTponuu B 00paTUMBIX U HEOOPAaTUMBIX MpoIeccax.

Tema S. [{luknrueckue npoueccsl B ra3ax.

N3onpoueccsl B naeanbHoM raze. YpasHenue Ilyaccona ans aguabarHoro nporuecca. Pabora u
SHTponMsl Tpu aauabaruueckoMm mporecce. [lomuTponHblii mpoliecc. YpaBHEHHE TOJUTPOIIHL.
M3ompoueccel, Kak 4YacTHbIE CIIy4ad IOJUTPOMHOIO IIpolecca. OHTPOINHs, CTaTUCTUYECKUH H
TEPMOJMHAMHYECKUH TOAXO0Abl K u3ydeHHto. OOpaTtuMble U HEOOpaTUMble MPOLECCH B
TepmoauHamuke. [luknnyeckue mpouecchl B raszax. M3menenue sHTponuu B uzonporneccax. KIIJI
TEIUIOBOM MalllMHbI. DHTponus nukia KapHo.

Tema 6. PeanbHble ra3sl U )KMIKOCTH, TBEPABIE TENA.

Cunpl MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS, arperatHble COCTOSHUS BemlecTtBa. lloTeHiuman
Jlennapna-/Ixxonca. [lepexon BemiecTBa U3 ra3000pa3HOro COCTOSTHUS B JKUAKOE. M30TepMBbl peaibHbBIX
razoB. YpaBHeHue Ban-nep-Baansca. @a3oBbie epexoasl 1-ro u 2-ro poaa.

Tema 7. IIponeccsl mepeHoca B ra3ax U KUJIKOCTSX.

Bunpr porieccoB nmepeHoca - TEIIONPOBOAHOCTD, BA3KOCTh, AU dy3us. OnpeneneHue IITuHbI
cBoboaHOrO podera. KoapuimeHTs! TenaonpoBogHOCTH, BHYTpeHHETO TpeHus U Auddy3uun. Oomiee
ypaBHEHHE MEpPEeHOca.



4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne paznena u Tpyn dopmupye
Ne TeMbI HaumeHOBaHUE MPAKTHYECKUX | 0EMK OueHouHbIE Mble
n/n | AUCHMUILIAH padot oCTh cpeacrsa KOMIIETEeHIY
bl (4.) 70
1 2 3 4 5 6
Tecr, npoBepka
1 1 OcHoBHoOe ypaBHeHne MKT. 4 » IPOBEP OIIK 1
3ajau
DNEMEHTHI TEOPUH BEPOSITHOCTH H Teer
2 2 CTaTUCTUYECKON TEOPUH, 6 ’ OIIK 1
MpoBepKa 3a1a4
pacnpezeneHus: B QU3NKe
Pacnipenenenne Makcsenna no
Tect, npoBepka
KOMITOHEHTaM CKOPOCTH U MOJIYJIO
3a1a4
3 3 CKOPOCTH, pacipeesieHue 1o 6 OIIK 1
KOHTPOJIbHAS
9HEPruu. XapaKTePHBIE CKOPOCTU aGota
Y DHEPTHH paclpeieNeHusl. P
IlepBoe u BTOpOE Havana Tect, npoBepka
4 4 P P 2 > IPOBEP OIIK 1
TEPMOJMHAMHUKHU. 3ajau
Tect, npoBepka
S) 4 BryTpeHHss dHeprus u SHTpONuUs 2 > POBEP OIIK 1
3aa4
YpaBHEHHE MOIUTPONBI U Tecr, mposepia
6 4 P P 2 3ama4 OIIK 1
annadarsl.
KOJJIOKBUYM
Pacuer TennoThl, pabOTHI IpU Tect, mpoBepka
7 5 P P 2 poBep OIIK 1
M30MPOIECCax . 3a1au
Tect, npoBepka
8 5 KIII pa3nuyHbIX ITUKIIOB 2 » IPOBEP OIIK 1
3ajaq
VYpasuenue Ban-Jlep-Baannca, Tect, mpoBepka
9 6 P flep 4 POBEP OIK 1
pacueT mapaMeTpoB Trasa. 3ajaq
Tect, mpoBepka
10 7 YpaBHEeHHE MTepeHoca 4 poBep OIIK 1
3ajaq
Ne paznena u
pas HaumeHnoBaHue ceMHHAPOB, Tpynoe | Ouenou
Ne TeMbI dDopmHpyeMble
NMPAKTHYECKUX U JJA00PATOPHBIX | MKOCTh HbIE
n/n | JMCUHUNJIHHBI KOMIeTEeHIHH
pador (4acel) | cpeacrBa
(MoayJis1)
1 2 3 4 5 6
1 | Temal. BBoaHoe 3anaTHE 2 Homyck k | OIK-2
Beenenue JK3aMEHY
Cratuctudeckuit MOJIXO0JT K 2 Homyck k | OIK-2
IKCIICPUMEHTY. DK3aMEHY
2 | Tema 3. Pacrnipenenennie TepMO3JIEKTPOHOB IO 6 Homyck k | OIK-2
Pacnipenenenn | ckopocTsM. DK3aMEHY
B
MOJIEKYJIIPHOMN
buzuke
3 | Tema 4. MonekynspHOe CTPOCHHE KUIKOCTEH 4 Jomyck x | OINK-2
OcHoBHBIE u METO/TBI OTIpeIeTICHUS HK3aMEHYy
3aKOHBI kod(pdurmenta MMOBEPXHOCTHOTO
HATSKCHHUSL.




tepmoauHamu | OmpenencHue cpenHen JUTAHBI 4 Homyck x | OIIK-2
K1 CBOOOTHOTO npobera u HK3aMEHY

3¢ PeKTUBHOrO JaUAMETpa MOJICKYJI

rasa.

4 | Tema 5. OmnpeneneHre OTHOMICHUS YICTbHBIX 6 Homyck x | OIIK-2
[{uknuyeckre | TEIIOeMKOCTEH BO3ayXa. HK3aMEHY
IPOIIECCHI B
razax

5 | Tema 6. Omnpenenenne koa(dpurmenta 2 Homyck x | OIIK-2
PeanpHbIe BSI3KOCTH JKUJKOCTH. HK3aMEHY
rassl U Omnpenenenue k02 PunmenTa 2 JHomyck k | OIK-2
KUJKOCTH, TEIUIOTIPOBOJHOCTH ~ TBEPIBIX  TeJ, HK3aMEHYy
TBEpIBIC T€Na | c1abo MPOBOAALINX TEILIO.

TennonpoBOHOCTH Ta30B. 2 Homyck x | OIIK-2
HK3aMEHY

6 | Tema7. W3yuenne  (a3oBbIX  NEPEXO0OB 4 Homyck k | OIIK-2
[Tponeccor MIEPBOTO poOJa. DK3aMEHY
nepeHoca B
rasax u
KHUJIKOCTSIX

4.3.2. TlepeyeHb TeM (BOMPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEJIbHOE M3yYeHHE CTYJAeHTAMH B
pamkax camoctositeibHOi padorsl (CPC)

Ne Tema Bup camocrositebHOM 3ananmue WIK
Hesn. padoThI
CaMOCTOSITEJIbHOE PEIlICHUE
1. Bce Temsl 3a/1a4 Ha IIPAKTUYECKUX Pewmnts 3anauy OIIK-1
3aHSTUSIX
2. Bce temsl Pemrenne nomamnmx 3aaay Pemmnts 3anauy OIlK-1

3akperieHue JEKIINOHHOTO
3. Bce Tembt MaTepuaa Juist paboThl Ha
NPAaKTHYECKHUX 3aHATHIX

Bomnpocsr qis
TEKYIIEro KOHTPOJIS

OIlK-1

- U3y4YeHHe
TEOPETUYECKON YaCTh
nabopaTopHOI
paboThI;
-opopmieHue OIIK-2
pe3yabTaToB
IKCIEPUMEHTA;
- MOJITOTOBKA K
OTYETY

Brimonnenue nabopatopHoit

4, Tewmsr 1,3-7
paboThl

4.4. MetoanyecKue yKa3aHUS 110 OPraHU3ALMH CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB

K coBpeMeHHOMY CHENUaINCTy OOIIECTBO MHPEIbSBISAET JOCTATOYHO IIMPOKUH TIepeueHb
TpeOoBaHUH, Cpeli KOTOPHIX HEMAIOBA)KHOE 3HAUEHNE UMEET HAJTMUHE Y BBITYCKHUKOB OIPEIEIeHHBIX
CIOCOOHOCTEM M yMEHHSl CaMOCTOSTENbHO JOOBIBaTh 3HAHUS W3 PA3IUYHBIX HCTOYHHUKOB,
CHCTEMaTU3HPOBATh MOJYYCHHYIO HH(POPMALINIO, 1aBaTh OLIEHKY KOHKPETHOW (PUHAHCOBOM CHUTYallMH.
®opMHUpOBaHUE TAKOIO YMEHHUS NMPOMCXOAUT B TEUEHHME BCEro IMepuojia OOy4YeHHs yepe3 ydacTue
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CTYJICHTOB B TPAKTHYECKUX 3aHATHSIX, BBIMOJIHEHWE KOHTPOIBHBIX 3aJaHW W TECTOB, HAIMHMCAHUE
KYPCOBBIX U BBITYCKHBIX KBATH(PHUKAMOHHBIX paboT. [Ipu 3TOM camocTosdTenbHas paboTa CTYJIEHTOB
UIpaeT peularollylo pojib B XO/€ BCEr0 yueOHOro mpolecca.

[Ipu BBINONHEHUU MPAKTUYECKUX 3a/laHuil oOpaiaercss oco60e BHHMMAaHHUE Ha BBIPAOOTKY Y
CTY/ZICHTOB YMEHHS TPAaMOTHO BBINOJHATH M OQOPMISATH JOKYMEHTALMIO, YMEHHs II0JIb30BaThCS
Hay4YHO-TEXHUYECKON CIpaBOYHOM JuTepaTypoil. Kakaplii CTyaeHT [0JbKeH OBITh TOTOB K
[I0KA3aTeIbHOMY PELICHUIO 33/1a4U Y 10CKH.

Tekymass paGoTa Hajg y4yeOHBIMH MaTepualaMH BKJIIOYaeT B ceOs  cHcTeMaTH3aluio
TEOPETUYECKOr0 MaTepuasa, IOJIYYEHHOIO Ha JIEKIMSIX M Ha KaXJAOM IPAKTUYECKOM 3aHSATHUH,
3alOJIHEHUS MPOIYIIEHHBIX MECT, YTOYHEHHS CXEM M BBIICICHUS TJaBHBIX MbICIEH OCHOBHOIO
cozepkanusi paboThl. lJisi 3TOr0 MCHONB3YIOTCS HUMEIOIIUECS YYeOHO-METOJMUECKUE MaTepHuaibl U
Jpyras peKOMeHI0BaHHas JINTepaTypa.

MeTtoanueckue yKka3zaHus K BHIIOJTHEHUIO JTa00OPaTOPHBIX padoT:

- NoJpOoOHOE OMUCAaHUE TPOBEACHHSI OSKCIEPUMEHTa, 3HAKOMCTBO C OINHUCAaHUEM
nabopaTopHOi paboOTEHI.

- npu TOJYYeHHH JONMycKa IperojaBareib oOpallaeT BHUMaHHE Ha TpeOOBaHUS K
OTYETHOMY MaTepuaiy.

- Ooubnuorpaduueckre CIpaBKu Ha UCTOYHUKH WH(OPMALIUY U CIIPABOYHBIN MaTepHall.

- yepe0BaHUE TBOPUECKOM pabOThI HA 3aHSTUSX C 33JlaHUSIMU BO BHEAYJUTOPHOE BpEMSI.

- BO BpeMs JIOMYyCKa JaeTcs YETKHM WHCTPYKTaXX MO BBHIMOJHEHHIO CaMOCTOSTEIbHBIX
3aJJaHNM, YKa3bIBAIOTCS L€J)Ib, YCIOBUS BBIIOJIHEHHUS, 00bEM paOOTHI M CPOKH BBITTOJIHEHHUS.

- npu oTtueTe JabOpaTopHON pabOThl OCYIIECTBISETCS TEKYUIM ydeT M KOHTPOJIb 3a
CaMOCTOSITENIbHOM pabOoTON CTY/IEHTOB.

- JaeTcsl OlleHKa paboThl, 0000IIaeTCs YPOBEHb YCBOSCHUSI HABBIKOB CAMOCTOSTEIHHON U
TBOPUYECKOH pabOTHI.

Taxxe MOKeT ObITh IPOBEICHO TECTUPOBAHUE MO BceM TeMaM Kypca. [IpenonaBarens momoraer
pa3o0parhbcsi ¢ MPOOJIEMHBIMH BOIIPOCAMHU U 3aJadaMu (110 Mepe UX MOCTYIUICHHs) B XOJI€ TeKYIIHX
KOHCYJIbTALIU .

4.5. IIpuMepHasi TeMAaTHKa KYPCOBBIX padoT (IPOEKTOB)
KypcoBblie paboTbl He IPEYCMOTPEHBI
V. YueOoHo-MeTOAMYecKOe U HH(POPMALIMOHHOE 00ecrnedeHne TUCIUIITUHBI (MOTYJIs1)

a) epeveHb JIUTEPaTyphl

OCHOBHas JIUTEpaTypa

1. T. A.3ucman, O. M. Togec. Kypc obuieit pusuxu [Dnextponsslit pecype] : B 3-x 1./ I'. A.
3ucman, O. M. Tonec. - CIlo. . Jlamp, 2007- -  PexuMm  pgocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=151. - Pexum mocryma: DBC
"UsnatensctBo "Jlawp". - Heorpanmu. moctym. - ISBN RU\BSU\TEST\10250 T. 1 : Mexanuka,
MoOJIeKyIIsipHas (pu3uKa, KojaeOaHus U BOJMHbBL. - Mocksa : Jlanb, 2007. - 352 c. : win., Tabm. - ). - ISBN
978-5-8114-0752-1 : b. 1.

2. W. B. CasenbeB. Kypc ¢pusuku [DneKTpoHHBIH pecypc] : yaeOHOe mocodue uist CTy. BY30B

(rpud IIp.) : B 3 T.. - Pexnm JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=347. — Pexum pgocryma: 3BbC
"UznatensctBo "Jlawp". - Heorpanmu. moctym. T.1 : Mexanmka. Monekymspraas ¢usuka / M. B.

CaBenbeB. - Mocksa : Jlaub, 2008. - 352 ¢. : uin. - ). - ISBN 978-5-8114-0684-5 : b. 1.

3. A.K. Kukowun, A. K., . K. Kukonn MonekynspHas ¢pusuka [ DIeKTpOHHBIN pecypce] : y4aeo.
nocobue / A. K. Kukonn, U. K. Kukonn . - Mocksa : Jlaub, 2008. - 480 c. : uin. ; 21 cm. - (Jlyumme
kiaccuueckue yueOHukn) (Kmaccuyeckas yuebHas nuteparypa no ¢usmke) (Y4eOHUKH ISl BY3OB.
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CrneunansHas quteparypa). - Pexxum nocryna: 9bC "U3znarensctBo "Jlanp". - Heorpanuu. noctymn. -
ISBN 978-5-8114-0737-8 : b. 1. http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=185

4. MonekynsipHas ¢usuka [Tekct] : maboparopHbiii mpakTuKyMm / UpKyTCKUi roc. YH-T ; pei.
n.r. ; coct. U. I'. IIpocekuna [u ap.]. - Upkyrck : U3a-Bo UI'Y, 2012. - 183 c. : ui. ; 20 cm. -
bubnwmorp.: c. 183. — (90 3k3.)

JOTIOTHUTEIbHAS INTEPATypa

1. Cusyxwun, [I.B.. O6mmii kypc ¢pusuku [Tekcr] : yued. mocodue st Gu3. criell. By30B : B 5 T.
/' A. B. CuByxuH. - 3-¢ u3A., ucnp. u gon. - M. : Hayka. — T. 2 : TepMoanHamMuKa 1 MOJICKYJsipHAs
¢dusmka. - 1990. - 591 c. : un. - ISBN 5-02-014187-9. — (42 3k3.)

2. WUpomos, N.E. 3amaun mo oOmeii ¢usuke [Dnekrponusii pecypc] / U. E. Upomos. -
DNeKTpOH. TEKCTOBBIC JaH. - Mocksa : Jlanp", 2018. - 416 c. : wi., Tabn. - (Kiaccuueckue 3a1a4HuKu 1
npakTukymbl) (YueOuuku i By30B. CriennanbpHas ureparypa) (Knaccudeckas ydeOHas mutepartypa
o ¢usuke / pencos. : XK.N. Andepor (ripex.) [u ap.]). - ObC "Jlans". - Heorpanuy. noctyt. - ISBN 978-
5-8114-0319-6 : b. 1.

0) epuoAMYECKUC U3TAaHUS
- HET.

B) CITUCOK aBTOPCKHUX METOJIMYECKHUX Pa3padOTOK

1. B cucreme o6paszoBarensHoro moprama MWIY (http://educa.isu.ru/) pa3memieHbt
MCTOANYCCKUC MAaTCPHAJIbl U 3aJaHUS 110 JAHHOMY KYpCY

r) 6a3bl TaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIC U TOMCKOBBIC CHCTEMBI

1) HB UT'V http://library.isu.ru/ru

2) 2U3 «bubmmorex» https://isu.bibliotech.ru/

3) OBC «Jlanb» http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru

5) OBbC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe o0ecredeHrue TUCHUITHHBI (MOTYJIA)
6.1. YueOHo-1a00paTOpHOE 000PyI0BAHUE!

JlaGopaTopHble CTEH/BI, MO3BOJSIONIMNA MPOBECTH JIaOOpaTOpHBIE PadOTHI MO BCEMY KypCy
"MonexynsipHoii ¢puznuku".

Jlns mpoBeieHMsl 3aHATUI JIEKIIMOHHOTO THUIA B KaU€CTBE IEMOHCTPALMOHHOTO 000PYIOBaHUS
UCIONIb3YETCs MeNoBas Tocka. HarnsaHocTs obecriednBaeTcst MyTeM M300paKeHUsS CXeM, Tuarpamm u
dbopmyn ¢ momorsio Mena. Mcnonb3oBanue rio0anbHON KOMITBIOTEPHON CETH MO3BOJISIET 00ECTICUUTh
JOCTYIMHOCTh VIHTEepHET-pecypcoB M peau30BaTh CaMOCTOSITENbHYIO paboTy CTYIEHTOB, B XOJIe
KOTOpOI\/'I OHU MOT'YT BBIYUTLIBATh HAYYHBIC CTATBU I10 TEMaM Kypca. Ha JICKIUAX MOT'YT UCITIOJIB30BATHCA
MYyJIbTUMEANIHBIE CPEICTBA: MEPEHOCHOM MPOEKTOp, MEPEHOCHOH 3KkpaH, HOYTOyK. Ha daxynbprete
MMEeTCS KOMITbIOTEPU3UPOBAHHAS ayIUTOPHS, NMpEeAHA3HAUYECHHAS ISl CAMOCTOSITEIIBHOM paboThI, C
HEOTPaHUYEHHBIM J0CTyNoM B MIHTEpHeT.

JeMoHcTpanuu:

- http://school-collection.iv-edu.ru/catalog/rubr/al27a253-6d4f-431c-9d9e-
celf86260293/78879/?interface=themcol

JlabopaTopHBIi MPAKTHKYM 11O MOJIEKYJISIPHOH (DU3HKE B CIIEIMATBHO MOATOTOBIEHHON Y4eOHOM
abopaToOpUH.
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6.2. IlporpamMHoOe obecrieyeHue:

- UHTEPAKTHBHBIC MPOTpaMMHbIe KOMIUIEKCHI: «OTkpbiTas ¢usuka, 1.0» (wactu 1 u II),
«Monekymnsapras ¢puszukay, komnanuu “Hoswii nuck” 107005, Mocksa, a/st 42,ten/dakc 147-13-38

- CTaHJApTHBIC CEPBUCHI TTI00AIBHON ceTH MHTepHeT, cTaHIapTHBIE CPEJCTBA IPOCMOTpPA
Mpe3eHTAlM U HAyYHBIX MYOJIMKAIMMA B SJIEKTPOHHOM BH/IE.

6.3. TexHnuyeckue M JIeKTPOHHbIE CPeACTBA:

MynpTUMEIUIHBIN TPOEKTOP, IKpaH (10 HEOOXOAMMOCTH), MEJIOBasi UJIM MapKepHas Jocka. B
X07ie y4eOHOro Tpolecca HCIONb3YIOTCS TEXHHYECKHE CpelcTBa OOydYeHHs] M KOHTPOJS 3HAHUH
CTYICHTOB  (NPE3eHTAalM¥, KOHTPOJUPYIOIIUX MPOrpaMM, JIEMOHCTPAIIMOHHBIX YCTaHOBOK),
HCI0JIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOINYECKOM KOHLIETILIMEHN NPE01aBaHus

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

3amaul  M3JI0KEHMST W U3YYEHHUs JUCUMIUIMHBI DPEATU3YIOTCS B CIEAYIOIUX (Qopmax
NEeATEIbHOCTH:

® JIeKUMH, HAICJICHHBIE HA MTOJTyYeHHE HEOOX0IMMON HH(OPMAIIH, B €€ UCTIOIh30BAHUE ITPH
pEeLICHUH IPAKTUYECKUX 3a/a4;

® MpaKTHYeCKHEe 3aHATHS, HAIIPABJIICHHbBIC HA AKTUBU3ALMIO [TI03HABATEJIBLHON ACSATEIbHOCTU
CTYJEHTOB U IPUOOPETEHUSI MU HAaBBIKOB PELLIEHUS MPAKTUYECKUX U MPOOIEMHBIX 3a/1a4;

® KOHCYJIbTALMH — €KEHEICIBHO JIUIS BCEX JKEIAIOIIUX CTYICHTOB;

® CcaMOCTOsITe/IbHasi BHeayJAWTOpPHas padoTa HamnpaBieHAa Ha NPUOOpPETEHHE HABHIKOB
CaMOCTOATEIIBHOIO PELICHUS 3a/1a4 110 JUCLUIIIINHE;

TEeKYIIMHA KOHTPOJIb 32 JEATEIbHOCTBIO CTYAEHTOB OCYIIECTBIIACTCS Ha JIEKIMOHHBIX M
MIPAKTHUYECKHUX 3aHATUAX B XOJ€ CAMOCTOATEIBLHOIO PEILICHKS 3a1a4, B TOM YHUCIIE Y JOCKHU.

VIll. OueHouHble MaTepHAaJIbl A/ TEKYLIEro KOHTPOJISA M MPOMEKYTOYHOH aTTecTaluu

8.1.1. OneHo4HbIE CpeACTBA JJISI BXOJHOTO KOHTPOJIS
MoryT OBITh B BHJIE TECTOB C 3aKPBITHIMHU HIIA OTKPHITHIMU BOIIPOCAMH.

8.1.2. OnieHOYHBIE CPECTBA TEKYIETO KOHTPOIIS

OueHouHbIe cpecTBA TeKylero KoHTpoJsi: Kontponbusie padots! (1 mT.), Kommoksuywm (2
mt.), [IpoBepka 3agay st CAaMOCTOATENBHOTO PEIISHHsI B TUCBMEHHON (pOpME U MMPOBEPKA MOHMMAaHUS
pemieHust - B ycTHOM (opme, mocrostHHO. IIpoBepka u oOcyxJaeHHe OTYETOB IO J1aOOPaTOPHOMY
MPAaKTUKYMY — WHAWBHIYAITBHO 110 KaXKJ0H paboTe.

KoHTponbHbBIE BOIPOCHT:

v OOBEKTHI UCCIIEIOBAHUS, 1I€TTH, METOJIBI MOJIEKYJIIPHOU (PU3UKH.

v JluHamudeckuii, TEpMOJWHAMUYECKUH U CTATUCTUYECKUH TMOAXOMIbI K H3yYCHHIO
MOJICKYJISIPHBIX CUCTEM.

v CratucTuieckuii ancaM0I1b, TOHATHE CPETHETO 0 BPEMEHU U CPETHETO 10 aHCaMOIIIo.

v Dproaudeckas TUTIOTe3a U MOCTYJIAT PABHOBEPOSTHOCTH

v [TonsiTvst TeOpUM BEPOSTHOCTH: CIydalHBIE COOBITHS, OMpPEIEICHHE BEPOATHOCTH
(KIaccu4eckoe, reOMeTPHIECKOE, CTATUCTUYECKOE).

v Teopembl crioskeHUsI 1 YMHOXKEHUS BEPOSITHOCTEH, yCTIOBHASI BEPOSITHOCTH, HOPMHUPOBKA
BEPOSITHOCTH.

v [InoTHOCTE BEpOSATHOCTH W (YHKIMS paclpeselieHnss HeMpepbIBHOW CclydyailHOU
BEJTUYHHEI.
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v Pacnpenenenue Moneky:n ra3a no oobeMmy. BeposTHOCTh 00HapyKEHHSI MOJIEKYJIBI Ta3a B
BBIJICJICHHOM 00bEMe, €CITH IUIOTHOCTh BEPOSITHOCTH MOCTOSIHHA. (ITOKA3aTh, YTO BEPOSTHOCTH CBOJUTCS
K COOTHOIIICHUIO 00EMOB).

v MareMatnueckoe 0’KMIaHHUE, TUCIIEPCUsl. Y CIIOBHE HOPMUPOBKH BEPOSITHOCTH.

v [lonsiTie Makpo- U MUKPOCOCTOSIHUSI, IPUHIIUIT PABHOBEPOSTHOCTH MHUKPOCOCTOSTHUH,
TEPMOJUHAMHYECKOE paBHOBECHE, MPUOIIMKEHIE K PAaBHOBECHIO.

v [TonsiTve naeanbHOTO ra3a, TEOpeMa 0 paBHOPACIIPEAEIECHUN SHEPTUN

v HopwmainbHoe pacnpeneneHue cirydaifHoi BenmuauHbl (pactipeaenenue [aycca).

v bunomunanbHOE pacnpeneneHue Ciy4yaiHbIX BEJIMYUH.

v [TonsTue QuykTyanuu, cpeiHee YUCIIO YacTHUILl, 3aBUCHUMOCTh (DIYKTyalud OT 4ducia
4acTHUILl B CUCTEME.

v CpenHee 3HaueHHE KHHETUYECKOW SHEPIHMHM, OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH T'a30B.

v VYienbHas TEMJIOEMKOCTh HJIE€AJBbHOTO rasza. TepMoauMHamMuyecKas TeMmIeparypa.
[IpuHIUI EeTaNbHOIO PaBHOBECHSL.

v Pacnipenenenrie MoOJeKysl 10 KOMIIOHEHTaM CKOPOCTH M MOJYJII  CKOPOCTH
(pactipenenennie Makcgenia)

v Pacnpenenenne MakcBema 1o 5SHEPrud. XapakTEpHbIE CKOPOCTH M 3HEPruu
pacupeneneHus.

v W neanpHblii ra3 Bo BHEIIHEM NOTEHIIMAIBHOM ToJie (pacnpeenenue bonbimana).

v Bapomerpuueckas popmyia.

v Cwmech ra3oB B COCyJ€ — paclpeiesIeHUe 10 KOHLEHTPaLUU.

v [TogbemHas cuiia JeTaTeIbHBIX allapaToB C OTKPHITON U 3aKPBHITON 000JI0YKAMH.

v Yucno creneHeil cBOOObI MOJIEKYII, TEOpEMa O PaCHpPEeeICHUH YHEPTHH MO CTEHEHSIM
CBOOO/IBI.

8.1.3. OueHovHbIE CPEACTBA I IPOMEKYTOUHON aTTECTAIINN
DK3aMeH B yCTHOM popme.

[Tpumep TecTOBBIX 3a1aHuii U1t MpoBepKu chopmupoBanHocTy komnereHiuii OIIK-1 u OIIK-
2:

I. Ha pucyHke mnpexacraBieHa 3aBUCHUMOCTb  (DyHKIMH
pacrnpesieNieHus 4Yuclla YacTHI[ MO CKOpPOCTSIM sl TpEX 3HA4YeHud
Temreparyp ujieadbHOro rasza (pacmpeaeneHue Makcpemna). Kak f [ T
COOTHOCATCS MEX1y COOOW BETMUMHBI 3TUX TEMIIEPATYP

LT >T,>T3;2. T, <T, <Tjg;

3.T1,=T,=T;;

1. IInomaapio kakol Gurypel Ha pucyHke uzoOpaxkaercs padora npu P
annabaTHOM pacIIMpPEeHUH raza’?

¢durypa 1-2-3-4-5-6-1;
¢urypa 1-3-4-5-6-1;
¢urypa 1-2-4-5-1,;
¢urypa 1-3-4-5-6-1

el N
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I11. Ha pucynke n3obpaxena n3otepma napa Bojbl, oJBepramoomerocst 4 p

KOHAEHCauuW. B kakoW M3 TOYEK Ha ATOM HM30TEPME Macca KUIKOCTH
NpUOIM3UTENBHO B 2 pa3a 0oJbIle Macchl mapa’?

1. Touka 1
2. Touxa 2
3. Touka 3 2
4. Touxka 4 v,

IV. Kak u3MeHsieTcsi BHYTPEHHSISL SHEPTHSI HICATBHOTO ra3a NPy aauadaTHYeCKOM YBEIIMYCHUU
ero oorema?

1) yBenuuuBaeTcs;

2) YMEHBILIACTCS;

3) yBeIMUYUBACTCS WIIM YMEHBIIIAETCS - B 3aBUCUMOCTH OT KOJIMYECTBA ra3a;

4) HEe U3MEHSIETCH.

V. Temnepatypa 1 Mons renus B 3amasHHOM cocye noseicunack ¢ 20 °C o 60 °C, Kakoe

KOJIMYECTBO TEIIOTHI MOJIY4UJI TeIuii? Y HuBepcaibHas razoBas nocrosiuias R = 8,31 K&
-MOJIb
1) 500 Tx
2) 600 Ix
3) 1 xIx
4) 37,4 xJIx

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusmu OI'OC BO mno HampaieHUto
noxarorosku 03.03.03 Pagmnodusuka.

Pa3zpadorunk:

K.p-M.H., nouieHT A.b. Tanaes

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl paguoPpU3UKU U PaIu0ICKTPOHUKHI
«30» aBrycra 2021 r. mpoTtokos Ne 1

N.0. 3aB. xadeapoit Konecuux C.H.

Hacmosuwas npoepamma, He modrcem dblmsb 60cnpouzeedena Hu 8 KaKou popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomuuxa npocpammol.
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