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[Tnanupyemsble pe3yabTaThl 00yUeHHUs

MecTo JUCUMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOTrpaMMBI

O0beM U coaepxKaHue AUCHUIUINHBI

YuebHo-MeToIu4ecKoe 00ecrieueHre caMOCTOATENbHOM padoThl 00yJarOLINXCS
@DoHJ OLIEHOYHBIX CPEICTB Ul IIPOBEICHUS TEKYIEH U ITPOMEKYTOUYHON aTTECTALUN
10 IUCLMIUIAHE

Y4ebHO-METOINUECKOe U PECYPCHOE 00eCIIeueHHE AUCIUILIUHBI

Meroauueckue yka3aHus 10 OCBOSHUIO JTACIHAILINHBL

NudopmanroHHbIe TEXHOIOTHHU AT OCYIIECTBIEHUS 00pa30BaTEIbHOrO IpoLecca 110
JUCLUIUINHE

MaTepI/IaJ'ILHO-TeXHI/I‘{eCKOG obecneyeHne JAUCHUITIIMHBI
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1. IVTAHUPYEMBIE PE3YJIbTATBI OB YUEHUSA

1.1. lean 1 32124y TUCHUTITAHBI
Henabp ocBoeHHMs AUCHUILIMHBI: (OPMUPOBAHME CHUCTEMATH3WPOBAHHBIX 3HAHUN B 00JIACTH
o0mmelt U SKCIepUMEHTAIBbHOW (PU3UKH, (HOPMHUPOBAHHE M COBEPIICHCTBOBAHUE Y CTYJICHTOB HABBIKOB
AKCIEPUMEHTATIBHOM AEATETLHOCTH.
3agaum JMCUMILIMHBI: U3YUYCHUE OCHOBHBIX 3aKOHOB MOJICKYJISIPHOM (PU3UKH, MPUOOPETCHUE
HABBIKOB OCYIIECTBJIICHHUS y4€OHOTO M HAYYHOTO SKCIICPUMEHTA, OIICHKH Pe3yJbTAaTOB YKCIICPUMCHTA,
MOATOTOBKHA OTYETHBIX MAaTEPHAJIOB O MPOBEJICHHON yueOHO-HCCIIeI0BATEIHLCKON padoTe.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUs
B pe3ynbrare ocBOoeHUS TaHHOH MUCHUIUIMHEI Y 00ydaromuxcst GOpMHUPYIOTCS CIEAYIONUE
KOMIIETEHIINH:
OI1K-1. Criocoben npuMeHsTh 6a30Bble 3HAHHS B 00JIACTH (PUBUKO-MATEMATHYECKHX H (MJIM) €CTECTBEH-
HBIX HayK B c(hepe cBoei podeccHoHaIbHOM IESTENBHOCTY;

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBbBI

JucnuminHa BXoauT B 00s3aTenbHyto yacTh biioka 1. «ucuuniausel (MOAyJIN)» U SIBISIETCA
00s13aTeNbHOM ISl U3yUYCHHUSI.

st ocBoeHUsT MUCHUIUTMHBI «MoJeKkyisipHas (U3MKa» HCHOJIB3YIOTCS 3HAHUS, YMCHUS H
HaBBIKH, C(OOPMHUPOBAHHBIE B TIPOIECCEe U3YUCHUS CIEAYIONUX JUCIUILINH: «Mexanuka», «BBenacHue
B o0myto ¢usuky», «BBeneHue B BBICHIYIO MaTeMaTUKy», «MartemaTudeckuil ananus». OcBoeHHE
JAHHOM JAUCIUIUIMHBI SABJISICTCSI HEOOXOAMMOW OCHOBOM ISl M3YUYECHMS TaKUX TUCHUIUINH, Kak «Tep-
MoauHaMuKay, «CtaTuctuueckas Gusnkay, «Pu3nKa KOHISHCUPOBAHHOTO COCTOSHHUSI.

3. OFBEM U COJEPKAHUE JUCHUII/IUHBI
3.1. O0neM TUCHMILTIHHDI

Iloxka3zatenb o0beMa AUCUMIIIMHBI ®opma o0yueHust
Ounasn
O0BEM QUCHUILIMHEI B 3aYE€THBIX €IUHUIIAX 6
O0BbeM QUCIAIIMHEL B 4acax 216
KonrakTtHas pabota 122,3
Jlexinmn 60
ITpakTHyeckue 3aHsATHS 60
U3 HUX, B (pOpMe MPaKTHIECKOH MOITOTOBKH 60
KoHTakTHBIE Yachl Ha MPOMEKYTOYHYIO aTTECTAIIMIO: 2,3
DK3aMeH 0,3
[Tpenpk3amMeHalMOHHAs KOHCYIIbTAIUs 2
CamMocTosTeapHas paboTta 84
Kontposb 9,7

®opMOI TPOMEKYTOUHOM aTTECTALIUU SABISIECTCA: 3a4€T B 3 CEMECTPE.

3.2. Conep:kanne TUCIHIIJIHHBI

KoaunuyecTBO 4acoB
IIpakTH4eckune
HaumenoBanue pa3jaesioB (TeM) ——
AUCHMILINHBI C KPATKUM COAEpP:KAaHUEM Tlex- —
1107001 O6uee | B ¢op-
KOJI-BO Me
npak-




TH4Ye-

CKOH
MOAro-
TOBKH
Tema 1. OcHOBHBIE TIPEeIACTABJICHUSA  MOJIEKYJISIPHO-
KMHETHYeCKOH TeOpHuH ra3os. 5 5 5
Nneanbupiii ra3. OCHOBHOE ypaBHEHHE KUHETHYECKOW TEOpUHU
ra3oB. ' a30BbI€ 3aKOHBI.
Tema 2. OCHOBBI TEPMOAMHAMMKH.
IlepBoe Hayaso TepMoarHaMUKU. [IpuMeHeHne nepBoro Havana 5 5 5
TEPMOJMHAMUKH K H3ompoiieccaM. BuyrpenHnsist sHeprust u pado-
Ta rasa.
Tema 3. Padora u Temnora xkak ¢opmbl 00MeHa JHepruei
MeKIy CHCTeMaMHu. 5 5 5
KBasucrarnueckue npoueccel. B3anmonencTsue TepMoOauHaAMHU-
YECKUX CHCTEM.
Tema 4. Tenji0eMKOCTb.
Buner Tennoemkoctu. Knaccuueckas Teopusi U 3KCHEPUMEHT. ) 5) )
Teopema Hepncra.
Tema S. LHukin4veckue npoueccsl.
Bropoe nHauano tepmoauHaMuku. [loHsATHE SHTPONMHU TEPMOIU- 5 5 5
HAMHUYECKOW CHCTEMBI.
Tema 6. Pacnipenesienne MoJsieKky. raza mo ckopocrsim. Mne-
aJbHBIM ra3 BO BHEIIHEM MOTEHLHMAIbHOM mojie. bpoyHOBCckoe 5 5 5
nsuxeHue. Pacnipenenenne Makcsemna — boneumana. bapomer-
puueckas popmyna. BpoyHoBckoe IBHKEHHE.
Tema 7. PacnipenesieHue 3Heprum MoJieKyJI 10 CTeNeHsIM CBO-
00aBbI. 5 5 5
@nyKTyalluu B WICaIbHOM raze u ux npossienue. Ctatuctuye-
CKO€ MCTOJIKOBAHME BTOPOT0 Hayajaa TEPMOJUHAMUKH.
Tema 8. SIBeHus1 nepenoca.
Buytpennee tpenue. TemnonpoBoaHOCTh. TemIonpoBOAHOCT U 5 5 5
BHYTPEHHEE TPEHUE MPU HU3KOM JAaBJIEHUU. MeTo bl U3MEpEHUs
HU3KHUX JaBJICHUH.
Tema 9. PeanbHble rassl.
YpaBHenue Ban-nep-Baanbca. BHyTpeHHss 3HEprus pealbHOro 5 5 5
ra3a. Kputnueckoe coctosinue. 3aKkOH COOTBETCTBEHHBIX COCTOS-
HUM.
Tema 10. XKuakocrtu.
CBolicTBa XMIKOro cocrosiHus. bmmkuuil nmopsnok. Ilosepx- 5 5 5
HOCTHbIE $IBJI€HHUS B >KuAKocTsX. CmauuBanue. KanusuisipHbie
aByieHUs1. OCMOTHYECKOE JaBJICHHUE.
Tema 11. da3oBble nepexoabl NEPBOro 1 BTOPOro poaa.
PaBHOBecue xuakocty u mapa. Brnaxknocts. YpaBHenue Kiia- 5 5 5
nerpona-Knaysuyca. [InaBnenue n kpucramumsanus.
Tema 12. TBepable Tena.
VYrpyrue cBolcTBa KPUCTAJLIOB, TEIUIOBOE paciIMpeHue. Tero- 5 5 5
€MKOCTh KpHuCTaUIoB. JKHJIKHe KpuCTauibl (Kiaccudukanus,
TETIJIOBBIE CBOMCTBA, MojauMe3oMopbusm). [Toaumepsr.
Htoro 60 60 60




ITPAKTUYECKASA IMOATI'OTOBKA

Tema 3ajaHue HA NPAKTHYECKYIO KOJIU4€eCTBO
NMOATr0TOBKY JacoB

Tema 1. OcHOBHBIE NPEICTABICHUS MO- Pemrenue 3agau
JEKYISIPHO-KMHETUYECKON Teopuu Ta- 5
30B.
Tema 2. OCHOBBI TEPMOJIMHAMUKH. Pemrenue 3agau 5
Tema 3. Pabora u TemioTa kak (GOpMbI Pemenue 3agau
0o0OMeHa 3HEepruen Mexay CUCTEMaMH. S)
Tema 4. TemioeMKOCTb. Pemenue 3amau 5
Tewma 5. [luknuueckue npoueccsl. Pewenne 3anau 5
Tema 6. Pacipenenenue mosekyn rasa Pemenue 3amau 5
110 CKOPOCTSIM
Tema 7. PacmpeneneHue sHEprud Mo- Pemenue 3amau
JICKYJI TIO CTENIECHSIM CBOOO/IBI. 5
Tema 8. SIBnenust nepeHoca. Pewenne 3anau 5
Tema 9. PeanbHble rasbl. Pemenne 3amau 5
Tema 10. XKugkoctn. Pemenne 3amau 5
Tema 11. ®a3oBble Nepexoabl MEPBOro Pewmenne 3anau
¥ BTOPOTO poJa. 5
Tewma 12. TBepable Tena. Pemienne 3agau 5

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTBI

OBYYAKOUIUXCSA
Tembl 1o camo- | U3yyaemblie Bo- Kosmmue- | ®opmbl camo- | Meroauye- Dopmbl
CTOSITEJILHOTO MPOCHI CTBO 4Ya- CTOSITEJIbHOI cKue obec- OTYeTHO-
U3yYeHust COB padoThI nevyeHust CTH
1.Ilonstue Tem- | Kamopumerpus. 4 Koncnekr [1], [2], [7], Joxian
nepaTypsl. TepmomeTpsr [8]
2.0cHOBBI TepMo- | [Ipumenenue mep- Koncnekr, pe- [1], [2]., [3], | Aomarunee
nuHamukd. [lep- | Boro Hauama Tep- HICHUE 337124 [5] 3aj7laHue
BO€ Hayallo Tep- | MOJUHAMUKHU K 4 [3] 5.69,
MOJIWHAMUKH. TepMOIMHAMUYEC- 5.76, 5.87.
CKHMM TIpolieccam
3.PabGora um Tem- | Pabota u Kommye- Koncmekr, pe- [11,[2], [3], | Homarunee
J0Ta Kak (OPMBI | CTBO TEIUIOTHI Kak LICHUE 33124 [5] 3aJjaHNe
oOMeHa sHeprueil | GyHKIUS Mepexo- 4 [3] 5.73,
MEXJIYy CHUCTEMa- | la CHCTEMBl U3 5.77,5.89.
MHU. COCTOSIHUSI B CO-




CTOSIHHEC

4 1luxnnueckue TemoBeie Mamu- Koncrnekr, pe- [1], [2], [3], | Homammnee
nporecchl. BTo- | Hel.  WneanbHas IICHKE 3a/1a9 [5] 3a71aHue
poe Havajgo Tep- | TeIioBas Malllu- [3] 5.198,
MOJIUHAMUKH. Ha. [{uxi Kapno 5.200,
5.206.
5.Ilonstue  2H- | U3MeHeHHe — 3H- Koncmexkr, pe- [1],[2], [3], | Homarmnee
TPOIIUU TEPMOJU- | TPOIIMU TIPH pa3- HICHUE 337124 [5] 3a7aHue
HAMHYECKOW CH- | JIMYHBIX  TEPMO- [3]
CTEMBI. JTMHAMHAYECKHUX 5.221,5.223
nporieccax
6.TemmmoemkocTs. | Buabl  Temnoem- Koncnexr, pe- [1],[2], [3], | Homarunee
KocTel. YpaBHe- IHIEHHUE 33129 [5] 3aJjaHKe
Hue Maiiepa [3]
6.19,6.20,6.
24
7.OCHOBHBIC W3onporeccsr. Koncmekr, pe- [1], [2]. [3], | domarunee
MIPECTABICHHUS ['a30BbIC 3aKOHBI, IICHHUE 3a/1a4 [5] 3aganue [3]
MOJIEKYJISIPHO- rpadudeckoe 5.90, 5.91.
KUHETHYECKON MPEACTaBJIEHHUE.
TEOpHUU rasos.
Wneansubiii ras.
8.Pacmipenencuue | bpoyHoBckoe Koncmekr, pe- [1], [2]. [3], | domarunee
MOJICKYJI Ta3a IO | JBH)KCHHE IHICHUE 3a/1a4 [5] 3ananue [3]
ckopoctsm. Unme- 5.98, 5.99,
QTbHBIA Ta3 BO 5.101.
BHEIIIHEM TIOTCH-
[[HAIGHOM  TIOJIE.
Pacnipenenenue
Makcsemna -
bonbimana.  ba-
poMeTpuIecKas
bopmyna.
9.Pacnipenenenne | CteneHu cBOOOBI Koncmexkr, pe- [1], [2], [3], | Homaminee
SHEPrUU MOJIEKYII LIEHUE 3a7a4 [5] 3ananue [3]
110 CTEIEHSAM CBO- 5.113,
0OOIbL. 5.126,
5.128.
10.4Bnenus  me- | Auddy3us Koncmekr, pe- [1], [2], [3], | Homaminee
peHoca. IIICHHE 3a/1a4 [5] 3ananue [3]
5.149,
5.150,
5.153.
11.Buytpennee BsizkocTb. KoHncmekr [11, [2], [3]. Joxnan
Tpenue.  Teruto- [5]
MIPOBOJTHOCTb.
12.PeanbHble Ta- | Mozgens peabHO- Koncmexkr. Pe- [11,[2], [7], | Homarunee
3pl.  YpaBHEHHE | TO rasa. YpaBHe- IICHUE 3a/1a4 [8] 3aganue [3]
Ban-nep-Baannca. | Hue COCTOSTHUS 5.149,
peanbHOro rasa 5.150,
5.153.
13.BuyTpeHHsis BuyTpeHHss Koncnekr [1], [2], [7], Jloxman




SHEPIHs pealbHO- | JHEPTUSA pPealbHO- [8]
TO rasa. ro rasa.
14.KuakocTH. CMmauuBaHue, He- Koncmexkr, pe- [1], [2], [3], | domarunee
[ToBepxHOCTHBIC | cMaunBaHue. Ka- 5 IICHUE 3a/1a4 [5] 3ananue [3]
SBICHUS B KUJ- | MWUIAPHBIC SBIIC- 7.40, 7.44,
KOCTSIX. HUSL. 7.48
15.®a3o0Beic  me- | YpaBHenne Koira- Koncmexkr, pe- [1], [2], [3], | domarunee
pexonbl  MEpBOro | neiponHa- IICHUE 3a/1a4 [5] 3ananue [3]
¥ BTOPOTO poja. Knaysnyca. JIna- 5 8.1, 8.3,
rpaMma  COCTOS- 7.13, 7.15.
HUSL. Tpoiinas
TOYKA
16.TBepasie Tena. | MonekyIsspHOe Koncmexkr, pe- [1], [2], [3], | domarunee
CTpOCGHUE  TBEp- 5 IICHUE 3a/1a4 [5] 3ananue [3]
IIBIX TEJI 8.5, 8.7,
8.9.
17.Yupyrue Kpucrammorpadus Komncmekr, pe- [1], [2], [3], | Homarinee
CBOWCTBA  KpH- 5 IICHHUE 3a/1a4 [5] 3ananue [3]
CTaJUIOB 8.13,8.14,8.
16
18.Kunkue kpu- | Kmaccudukarms, Koncmekr [1], [2], [7], Jloknan
CTaJLIBI TEIUIOBBIC  CBOM- 5 [8]
CTBa, IOJIUME30-
Moppuzm
Hroro 84

5. ®OHJ OIEHOYHBIX CPEJICTB JJid TPOBEJIEHMS TEKYIIEM W

MPOMEKYTOYHOM ATTECTALIMU MO TUCIUATIJIMHE

5.1. Ilepevyens KOMIeTEHIHIT ¢ YKa3aHUEM 3TanoB uxX (opMupoBaHus B Npolecce 0CBOEHHUs 00-
pa3oBaTe1bHOM IPOrpaMMbl

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN

Oransl GopMHpPOBaAHUS

OIIK-1. CnocobOeH mnpumeHATh 0a30Bble 3HAHUS B
oOnactu (U3MKO-MaTeMaTHUYECKUX U (WUJIM) ecTe-
CTBEHHBIX HayK B c(epe cBoell npodeccuoHanbHOMI

JIeITEIILHOCTH;

1. PaboTa Ha y4eOHBIX 3aHATHUSX.
2. CamocTtodTenbHas padbora.

5.2. Onucanue nokasaresieil 1 KPpUTEpHEB OLIEHUBAHNSI KOMIETEHIM HA Pa3JIMYHBIX ITaNax ux
(hopMupoBaHuUsl, ONUCAHHE MIKAJ OLIEHHBAHUS

Oue- | Yposenp | Drambl hopmu- Onucanue Kpurepun [IIxamna
HUBa- | chopmu- pOBaHUsA nokasareJieit OLICHMBAaHUS OlIEHH-
€MbI€ | POBaHHO- BaHMA
KOM- CTH
MeTeH
TEH-
LIUHA
OIIK- | IToporo- 1. PabGora Ha | 3HATH OCHOBHBIE MOJENH 3adau | Aokiamd, peme- | I[llkama
1 BBEIN y4eOHBIX 3aHs- | B paMKaxX AUCIUIUIMHBI C yd4e- | HUe 3a/1ady, 10- | OICHH-
THAX. TOM UX TpaHul] IPUMEHUMOCTH; | MalllHEee 3a/1a- BaHM
2. CamocTtos- | yMeThb TPaMOTHO HMCIOJIb30BaTh HHUE IoKJIaga
TesNbHast pado- | B MPo(ecCHOHAIBHOW JesITeNb- [Mkana
Ta. HOCTH 0a30BbIe 3HaHUsS (QyHa- OLICHU-
MEHTAJIbHBIX Pa3/ieJIOB MaTeMa- BaHMA
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TUKH, CO3/1aBaTh MaTeMmaTuye- pelieHus
CKH€ MOJIENIA THITOBBIX Mpodec- 3ama4y
CHOHAJIbHBIX 3a/lad W HHTEep- [Mkana
MPETHPOBATh TOJNyYEHHBIC pe- OIICHU-
3ylbTaThl C YYETOM T'PaHMII BaHUs
IIPUMEHUMOCTH MOJIEIIEH JIOMallI-
HEro 3a-
TAHWS
[IponBu- 1. PabGora Ha | 3HATH OCHOBHBIC MOJIEIH 3a7a4 | Jokiaj, peme- | I[llkama
HYTHII yu4eOHBIX 3aHf- | B paMKax IUCHUIUIMHBI C Yyd4e- | HHE 3a/1ad4, J0- | OICHHU-
THUSIX. TOM UX TPaHMI] IPUMEHUMOCTH; | MaIIHee 3a]ia- BaHUs
2. Camocrosi- | yMeTh IPaMOTHO HCIIOJIb30BaTh | HHE, MPAKTH- | JOKIAaa
TenbHast pabo- | B mpodeccnoHanbHO aearenb- | 4yeckas moaro- | Ilkama
Ta. HocTH 0a3oBble 3HAaHUS (PyHIA- TOBKa OLICHHU-
MEHTAJIBHBIX pa3/eioB MaTeMa- BaHUs
TUKH, CO3/1aBaTh MaTeMaTHhde- pelIeHus
CKH€ MOJIEJIM THIIOBBIX Mpodec- 3a/1a4y
CHUOHAJBHBIX 33/lad W HHTEp- [kana
MPETUPOBaTh MOJNyYeHHBIE pe- OLICHU-
3yNbTaThl C YYETOM TPAHMII BaHUs
MIPUMEHUMOCTH MOJIeNen JoMari-
BJaJeTh METOJaMH HCIIOJIb30- HEro 3a-
BaHHA B TMpodeccnoHanbHOMI JaHUS
NEeSATEeILHOCTH 0a30BBIX 3HAHUMU [MIxana
(yHIaMEHTAIbHBIX  Pa3JIeIOB OLICHU-
MaTEeMaTHKHU JIJIsl CO3JIaHUs Ma- BaHUs
TEMaTHYeCKUX MOJIeJIe THIIO- MIPaKTH-
BBIX NMPO(ECCHOHAIBHBIX 3a/1a4y YECKOU
Y MHTEPIpETaluu MOTYyYSHHBIX MO/ITO-
pPE3YJIbTAaTOB C yYETOM TPaHUI] TOBKH
MPUMEHHMOCTH MOJIeNen
IIkaja u KpUTEPUHU OLleHUBAHNUS HANMCAHMS TOKJIA/1a
YPOBHU OlleCHUBAHUA Kpurepumn oueHuBanus bajbl
Buvicokuii( omauuno) Ecnu crynent oroGpaszun B noknane 71-90% BeiOpannoit | 8-10
TEMBI.
Onmumanvuwiii( xopowo) | Ecnu cryneHT otobpasun B goknane 51-70% BeiOpanHoit | 5-7
TEMBI
Yooenemsopumenvhoiii Ecnu ctynent oro6pasun B noknane 31-50% BeiOpannoit | 2-4
TEMBI
Heyooenemsopumenvnuwiii | Ecnmu ctynent orodpasun B nokinane 0-30% Beiopannoit | 0-1
TEMBI
IIkaJjia 1 KpUTEPHUH OLIEHUBAHMS PellleHus 32124
YpoBHH OLICHMBAHUSA Kpurepum oueHnBanus bajbl
Buicoxuti( omauuno) Ecau crynent pemnn 71-90% ot Beex 3amau 16-20
Onmumanvusiii( xopowo) | Ecnu crynent pern 51-70% ot Beex 3amau 11-15
Yooesnemsopumenvhoiii Ecmu crynent pemnn 31-50% ot Beex 3amau 6-10
Heyooenemsopumenvnoiii | Ecnu crynent permmn 0-30% oT Bcex 3agad 0-5
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Hlkana u KpuTepuM OLeHUBAHUS MPAKTHYECKON MOJATOTOBKH

YpoBHU OLlCHUBAHUSA Kpurepuu oueHnBaHus babl
Buicoxuti( omnuuno) Ecau crynent pemnn 71-90% ot Beex 3amau 16-20
Onmumanovusiii( xopowo) | Ecnu crynent peumt 51-70% ot Beex 3amau 11-15
Yooesnemsopumenvhoiii Ecmu crynent permmn 31-50% ot Beex 3aa4 6-10
Heyooeremsopumenvuwiii | Ecnu crynent pemmn 0-30% oT Bcex 3agau 0-5
Hlkana u KpuTepuu olleHUBAHUS JOMAITHUX PadoT

YPOBHH OLICHHBAHUSA Kpurepumn ouneHuBanus basbl
Buicoxuti( omnuuno) Ecnu crynent permmn 71-90% ot Beex nomamnux pador | 8-10
Onmumanovusiii( xopowo) | Ecnu crynent peur 51-70% ot Bcex pomamHux pabor | 5-7
Yooenemsopumenwvhoiii Ecnu crynent permn 31-50% ot Becex nomamnux pabor | 2-4
Heyoosnemseopumenvuwuii | Ecnu crynent pem 0-30% oT Bcex JoMaIHuX padoT 0-1

5.3. TunoBble KOHTPOJbHBIE 3a/IaHUSI WJIH WHbIE MaTepHaJibl, HEOOXOAUMBbIe JIs1 OLEHKH
3HAHM, YMeHMIi, HABBIKOB U (MJIH) ONBITA AEATEJbHOCTH, XapaKTePU3YyIOIIMX 3TANbI

(opMupoBaHUSsI KOMIIETEHIHII B IIpoIecce OCBOCHUsI 00Pa30BaTeIbHON MPOIrPaMMbl

HpPlMepH]:Ie 3aJaHUdA HA MPAKTUYCCKHE 3AHATHUSA U CAMOCTOATECJIbHYIO paﬁoTy

CaMocTtosTebpHas
Tema 3aHaTHA Ay, 3aHsTHS paborta (momanrHue
3aJIaHus)
YpaBHEHUE COCTOSIHHS UICATBHOTO ra3a. [1] 11-2,11-3, 11-8,11-12, | [2] 5.10, 5.20, 5.25,
11-14, 11-20, 11-22. 5.28,5.29, 5.79.
[epBbIii 3aKOH TEPMOJMHAMUKH M €T0 TPHU- [1] 12-1, 12-2,12-5, 12- [2] 5.69, 5.76, 5.87,
MEHEHHE K M30ITPOIIECCaM. 8,12-10,12-15 5.73,5.77,5.89

Ckopoctu monekyil. Pacnipenenenne ckopo-
crer mo MakcBey.

[1] 13-15, 13-16.

[2] 5.98, 5.99, 5.101

OCHOBHBIE YpaBHEHHS] KWHETHUECKOH TE€O-
pHUH razoB

[1]13-5, 13-6, 13-7.

[2]5.90, 5.91.

Yncaa CTOTKHOBEHUH MOJIEKYI MEXITY CO-
00l U CTeHKOH cocy/a, CpeaHss ATMHA CBO-
00/1HOTO TIpoOera MOJISKYI.

[1]13-18, 13-20, 13-21, 13-
23.

[2]5.113, 5.126,
5.128.

SIBnenue MEpeHOCA B rasax.

[1]13-23, 13-24, 13-25.

[2]5.149, 5.150,
5.153.

Tennossie Mammubl. Koaddunuent nones-
HOTO AeHCTBUA.

[1] 18-18, 18-10.

[2] 5.198, 5.200,
5.206

3HTpOl’II/I$I 1 €€ UBMCHCHUC.

[1] 18-6, 18-8, 18-9, 18-10.

[2] 5.221,5.223

PeanbHble ra3pl. YpaBuenue Ban—nep—
Bansca. Kputnueckoe coctosiHue.

[1]14-2,14-3,14-9,14-11,
14-12

[2] 6.4, 6.7, 6.19,
6.20, 6.24

Kunkoctu. [ToBepxHocTHOE HaTsixeHue. Ka-
HI/IJIJISIpHBIe SIBJICHUSL.

[1]15-3, 15-7, 15-9

[2] 7.40, 7.44, 7.48
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da30BbIe MEPEXO/IBI. [1]18-13, 18-14. [2] 8.1, 8.3, 7.13,
7.15.

BapuaHT NMPAKTUYIECKOI'0 3aHATHA
1. HpOBeCTI/I aHaJIu3 U I/I306paSI/ITB MMpEACTAaBICHHBIC HUKIIBI B OCTAJIbHBIX CUCTEMAX KOOPAHUHAT.

| I A V_’i

»
N

T,K T,K

2. Ha mHe mpyna BBIAETWICS IMy3bIpeK rasza auaMerpom 4 mwm. Ilpu mogbpeme 3TOTO my3bIpbKa C
MIOBEPXHOCTHU BOJIbI €ro quamerp yBesauuuics B 1.1 pasa. Haiitu rnmyOuHy npyna B JaHHOM MecTe. AT-
MOC(EpHOE J1aBJIECHUE CYUTATh HOPMAJIbHBIM, ITPOLIECC PACIIUPEHUS Ta3a H30TEPMUUECKHUM.

3. bapomerp Toppuuemin 1aeT HeBepHbIE MOKA3aHUS BCIEICTBUE MPUCYTCTBUS HEOOIBLIOTO KO-
JMYECTBa BO3JyXa Haja cToMOMKOM prytu. [lpm maBienuum 755 MM pT ¢t 6GapomeTp mokasbiBaeT 748
MM PT cT, a ipu 740 MM pT T OH NOKa3bIBaeT 736 MM pt c1. Haiitu ninuny TpyOku 6apomerpa.

4. TlopuiHeBoil HacocC MpHU KakJIOM KayaHUM 3axXBaThlBaeT 00BbEM Lo Bo3ayxa. [Ipu oTkauke 3TuM
HacocoM mu3 cocyaa oobema V Hacoc coBepiuni N kauaHuil. HauanbHOe gaBiieHre BHYTPU COCyAA Po U
paBHO aTMOC(epHOMY. 3aTeM JPYroi Hacoc ¢ TeM ke paboyrM 00bEMOM Lo Hadyajl HarHeTaTh BO3YX
u3 aTMOocQephl, COBEPIIUB Takke N kadaHuil. Kakoe naBieHne ycTaHOBUTCA B cocyne?

5. IIbuUIMHKH, B3BELIEHHBbIE B BO3/yXe, UMEIOT Maccy 108, Bo ckombko pa3 yMEHBIIUTCS UX
KOHIIEHTpalus MpHu yBelnueHuu BeICOTHI Ha 10M? Temmepartypa Bo3ayxa 300 K.

6. HaiiTu u3MeHeHue BBICOThI, COOTBETCTBYIOIIEE U3MeHeHUo JaByeHus Ha 100 I1a Ha HekoTopoi
BBICOTE OT MOBEPXHOCTU 3emut, rie Temrneparypa 220 K, napnenue 25 klla.

7. A30T HaxOAMUTCS MPU HOPMAIbHBIX YCIOBHIX. HallTu 4uCiioO CTONKHOBEHMM, UCIIBITHIBAEMBIX B
CpEeIHEeM Ka)kKJI0M MOJIEKYJIOH 3a | ¢, YMCII0 BCeX CTOJKHOBEHHH MEXIy MoJIeKyJaMu B 1 em® exece-
KYHJHO.

8. B pesynbraTe HEKOTOPOTO MPOIEcCca BA3KOCTh MACATBHOTO ra3a YBEIMYMIACh B 2 pasa, a Ko-
s¢unment nudpys3un - B 4 paza. Kak 1 Bo CKOJIBKO pa3 U3MEHWIOCH JIaBJIeHUE ra3a?

9. Bomopon cosepmaer mukn Kapao. Haiitu KITJ[ mukina, ecnu nmpu aguabaTHUecKoOM paciiupe-
HUM a) 00beM rasza yBelauuuics B 2 pasa; 0) JaBlieHHE YMEHBIINIIOCH B 2 pasa.

10. Haiitn n3meHeHnne BHyTpeHHEN HEpruu 1 Mo uAeabHOrO OAHOATOMHOTO rasa, u3o-
Oapuuecku pacimupusierocs or oorema 10 11 10 oobema 2011 pu 1aBICHUU 5 aTM.
11. Kakyro ckopocTh o/KHA UMETh CBUHIIOBAs MYJIsl, YTOOBI IPU yaape O CTAJIbHYIO IUTUTY

OHa pacmiaBuwiack? Temneparypa mynu 27 °c, TEMIepaTypa IUIaBIeHUS cBUHLA 327 °c, yIebHas
TertoTa muaByenus ceuHNa 11,73 xJ[x/kr, ynenpHas terwoemkocTs 0,13k /x/krK.

12. B cocyne emxoctbio 10 1 HaxoguTcs kucinopoA noj aasieHreMm latMm. CTeHkHU cocyna
MOTYT BbIZIepKaTh naBieHue 10 10 atm. Kakoe MakcuMaabHOE KOJTHYECTBO TEIIa MOKHO COOOITUTH
razy?

13. 1 MOB HEKOTOPOTO Ta3a HaxoAuTcs B cocyne oobemoMm 0.25 1. Ilpu Temmneparype 300

K ero naBnenue 9 atwm, a npu remneparype 350 K - 11 arm. Haiitu nocrosanusie Ban-nep-Baanbsca s
9TOrO rasa.

14. BeprukanbHplii kKanwuisip ¢ BHYTpeHHUM auameTpoM 0.5 MM morpy3win B BOAY Tak,
YTO JJIMHA BBICTYNAOIIEH HaJ IOBEPXHOCTHIO BOJIbI €0 YacTH paBHa 25 mM. Halitu paguyc KpuBHU3HBI
MEHHCKA.

15. Ha nne cocyna ¢ pTyThio umeetcst Kpyrioe orBepctue auamerpoM 70 mxm. Ilpu kakoit
MaKCUMaJIbHO! TOJIIMHE CJIOSI PTYTH OHa elle He Oy/eT BBITEKaTh 4epe3 3TO OTBepcTHE?
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IIprMepHBIH CIMCOK BOMPOCOB K IK3aMEHY

1. MonexkynspHO-KMHETUYECKUE NPEJICTaBIEHUs O raszax. JlaBieHue B ra3ax, OCHOBHOE YpaBHe-
HUE MOJIEKYJIIpHO-KMHETHYecKkoil Teopuu (B popme Kiaysuyca).

2. M3orepMuyeckoe paciidpeHue rasa. l3orepMuyeckas CKHMaeMOCTh. 3akoH boins—
Mapuorra.

3. M3obapnoe pactmmpenue raza. Koaddunuent oobemuoro pacumpenus. 3akoH I eit-JIroccaka.

4. V30x0pHBIii mporiecc B razax. Tepmudeckuid koddduiment gasieHus. 3akon [lapis.

5. UneanpHelii ra3. Tepmuueckoe ypaBHEHUE COCTOSIHUS (BBIBOJI HA OCHOBE Ia30BbIX 3aKOHOB).

6. BbIBoJl ypaBHEHUSI COCTOSTHUS MI€aJIbHOTO ra3a U3 MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

7. CpenHsisi KUHETHUYECKas SHEPrusi MOJIEKYJ ra3a, BHYTPEHHSISI HSHEPrusi B MOJEKYJSAPHO-
KUHETHUYECKON TEOPUH.

8. Teopema 0 paBHOMEPHOM pacCIpeleleHUH SHEPruu MO CTeHeHs M cBoOOIbl yactull. CBs3b
BHYTPEHHEH HEPTUU U TETFIOEMKOCTH C YUCIIOM CTETeHEH CBOOOIbI YAaCTHII.

9. U3mepenue ckopocteit Mmosiekya ra3a. Oneite Ll TepHa.

10. @yukuusa pacupenenenns Makcsesuia. Pacnipenenenne Makcseimia—Dboiibiimana.

11. Pacnpenenenue bonsimana. bapomerpuueckas popmyina.

12. @uyKTyaluy B U€aIbHOM rase.

13. CBs13b BHTPONMHU € TEPMOAMHAMUUYECKON BEpOSATHOCTHI0. Popmyna bonpimana.

14. CronkHOBEeHHUsT 4acTuI] B Ta3ax. OD(PQPEeKTUBHOE CeUeHHE U KWHETHYECKHHA TUaMETp
CTOJIKHOBEHUS, CPEJHUE JJIMHA U BpeMsl CBOOOHOIO Ipo0era 4acTHil.

15. SBnenus nuddy3un, TEIUIONPOBOJHOCTH U BHYTPEHHETO TPeHUs (BA3KOCTH). OTBITHBIE
3aKOHBI, OIIUCBIBAIOIINE ITH SBJICHUS.

16. SBnenune nuddysun B razax, MOJEKYIIPHO-KUHETUICCKUE MTPEICTABICHHSI 00 3TOM SIB-
JIEHUH, CBsI3b K03 durmenta 1updy3uu ¢ KHHETUYECKMMHU ITapaMeTpaMHt rasa.

17. SIBieHMEe TEIIONPOBOAHOCTH B ra3ax, MOJIEKYJISIPHO-KMHETUYECKUE MPEACTaBICHUS 00
3TOM SIBIIEHUH, CBA3b KOA(PPHIIMEHTA TEMIONPOBOHOCTH C KUHETUUYECKUMH BEJTMUMHAMH Ta3a.

18. SIBneHne BHYTpEHHEro TpeHUs (BSI3KOCTH) B ra3ax, MOJEKYJISIPHO-KMHETUYECKUE Mpe-
CTaBJICHUsI 00 ITOM SIBIIEHUH, CBS3b KO3(p(PULIMEeHTa BA3KOCTH ¢ KHHETUYECKUMHU NTapaMeTpamMHu rasa.

19. SIBneHus nepeHoca B ra3ax Ipy HU3KHUX JaBJICHUSAX, BAKYYMHBIE SIBJICHUSI.

20. TepMonnHaMuyeckas cucteMa, napameTpel COCTossHUA. VICXOIHbIE TIOJIOKEHUS, «HYJIe-
BOE Hayauo» TepMoauHamMuku. Temmneparypa.

21. [lepBoe Hauasno TepMOAMHAMUKU. BHYTpeHHSs sHeprus Kak QyHKIus coctosHus. Pa-
00Ta, TEII0Ta ¥ TEMJIOEMKOCTh CUCTEMBI.

22. TennoemkocTh cucTeMbl. YienbHas U MOJIsIpHas TerioeMkocTu. Temnoemkoctu Cp u
Cv, CBSI3b MEXKTy HMH.

23. TepMuyeckoe M KaJOpUUECKOE ypaBHEHHMs cocTosiHUsA. llepBoe Hauvano M ypaBHEHHsA
COCTOSIHUS JIJIS1 M/1€aIbHOTO Trasa.

24, W3oTepmuueckuil mporecc B HjieaibHOM rase. Mi3MeHeHne BHyTpeHHeH 3Hepruu, padbo-
Ta ¥ TEIJIOTa IIPHU 3TOM Ipoliecce.

25. W30xopHBIi mpolecc B uaeanbHOM rase. M3MeHeHne BHYTpeHHEW sHepruu, padbota u
TEII0Ta IpU ITOM IpOLECCe.

26. N3006apHblil poriecc B UaeanbHOM Tasze. M3MeHeHHe BHYTpeHHEH sHepruu, padora u
TEII0Ta IPU ITOM IpOLIECCE.

27. AnmabatHbIH Tipolecc B uaeanbHoM rasze. YpasHeHue [lyaccona. Mi3MeHneHue BHyTpeH-
Hel sHepruu, padoTa U TeIIoTa P 3TOM IPoILIecce.

28. [TonuTponHelii npouecc. Y paBHEHUE MOIUTPOIIBI, TI0KA3aTENb OIUTPOIIBIL.

29. Bropoe Havano TepMoAMHAMUKH JJI1 paBHOBECHBIX IpolieccoB. TeMrepaTypa U S3HTpO-
.

30. OO6parumbie 1 HeOOpaTUMBIE MPOIECChl. BTopoe Havyao TepMOAMHAMHUKH ISl HEpaB-
HOBECHBIX npoueccoB. Hepasenctso Kiaysnyca.

31. Bropoe Hauano TepMOAMHAMMKHM [JIi HEPABHOBECHBIX IpoueccoB. HepaBeHCTBO

Kray3uyca u Bo3pacTaHue 3HTPOIHH.
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32. Kpyroseie npouieccol. [IpuBenennas tensnora u paBeHcTBO Kitay3uyca. DHTponusi Kak
(byHKIUS COCTOSHUS.

33. Tperbe Hawamo TepmoauHamuku (Teopema HepHcra). HepocTyKUMOCTh aOCOFOTHOTO
HYJISl TEMIIEPATYypPHI.

34. YcnoBus TepMOAMHAMUYECKOTO PaBHOBECHSI.

35. BuyTtpennss sHeprus peanbHoro rasa. Dgdext royns—Tomcona. CxxmkeHue ra3os.

36. PeanbHble razpl. DKcnepUMeHTalIbHbIE U30TEPMBbI peanbHOro raza. O6macte aAByxdas-
HOW CHCTEMBI, OTIINYHE €€ CBOMCTB OT CBOMCTB MI€aJbHOIO ra3za. Kputuueckoe cocTosiHUE.

37. VpaBnenue Ban-nep-Baanbsca u kputudeckoe cocrosinve. CBsi3b MOCTOAHHBIX BaH-nep-
Baanbca ¢ KpUTHYECKUMHU U MOJIEKYJISIPHBIMU MTapaMeTPaMHu.

38. XKuakocth Kak arperaTHoe cOCTossHHE BellecTBa. CTeneHb yNopsi04eHHOCTH 4acTull,
XapakTep TEIJIOBOTO JBUKEHHUSI, IJIOTHOCTb, CKUMAEMOCTbh, BI3KOCTh KHJIKOCTH.

39. @a30BBI IEpexon KUAKOCThb-map. Temiora mnepexona, ypaBHeHue Kianenpona—
Knaysuyca.

3aganus 1/ IPAKTHYECKOH MOATOTOBKHU
1. Haiitu npupamenue suTponuu yriekucinoro raza CO; B pacuere Ha 1 MOJb NIPU yBEITUYEHUHU
€ro TeMIIepaTypbl B 2 pasa, eciH IpollecC HarpeBaHUs a) W30Xopuyeckwii, 0) n3obapuueckuid. ['a3
CUUTATh UJCATbHBIM.
2. Haiitu npupaiienue sHTponuu 2 MoJiel nealIbHOTO Ta3a ¢ rokasarenem aauadatsl 1.3, eciu B
pe3ynbTaTe HEKOTOPOTo Ipolecca 00beM rasa yBeJIMYWiIcs B 2 pasa, a JaBiICHHE YMEHBIIHIOCH B 3
pasa.

IIpumepHBbIe TEMBbI 10K1210B

1. TToBepxHOCTHBIH ci0# xuaKocTU. [IoBepXHOCTHOE HATSKEHUE, IBJICHUE CMaYMBaHUS.

2. JlaBreHue 1moJ HCKPHUBIICHHOW MOBEpXHOCTHI0. Dopmyna Jlamnaca. Kanuisipabie siBICHUS.

3. ®a3pl 1 KOMIOHEHTHI. PacTBOpBI, MX XapaKTEPUCTHKH, TemjaoTa pacTBopeHus. OcMoc, 3aKOH
Bant-T'oddoda.

4. bavKHUH 1 1adbHUN TOPSIOK B KUAKOCTSX M TBEPJIBIX TeIax

5. ®a30Bble NEPEXO0/Ibl KPUCTAIUI-KUAKOCTb-TIap. TerIoTkl nepexoaos, ypaBHeHus Kianelipona —
Knaysuyca.

6. IpaBwmio ¢a3 'mO66ca. Da3oBas quarpamma (IuarpaMMa COCTOSTHUN) KPUCTAILI-KUIKOCTh-TIap.
TpoliHas To4ka.

7. TenyoBble CBOICTBA KPHUCTAUIOB, BHYTPEHHSISI HEPTUS U TEIUIOEMKOCTb, 3aKOH JltoioHra u
IItn.

8. Kiaccuueckasi TeopHsi TEIUIOEMKOCTH KPHCTAUIOB M 3JIEMEHTHI KBAHTOBBIX IPEICTABICHHUH.
Mopgenu Ditnireiina u J{ebas.

9. XKunkue xkpucTauibl, Kaccuukanus 1 0COOCHHOCTH (PU3NIECKUX CBOICTB.

5.4. Meroanyeckue MaTepHaJibl, ONpeAe/siOIHe MPOoUeIypPbl OLEHMBAHUS 3HAHUM, YMEHWI,
HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIUX 3Tanbl (GOPMHUPOBAHUA KOMIICTEH-
110707

ConocTaBUMOCTh PEMTUHIOBBIX NOKAa3aTeNeld CTYAEHTA MO pa3HbIM TUCLHUIUIMHAM U baiibHO-
PEUTHUHIOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJIEHTOB 0oOecreduBaeTcs MPUHATHEM €JUHOTO Me-
XaHMW3Ma OLIEHKM 3HAaHMU CTYIEHTOB, BBIPAXKEHHOTO B Oajliax, coriacHo kotopomy 100 6amioB - 310
MOJTHOE YCBOEHHUE 3HAHHWH MO Y4eOHOW MUCIUIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUSIM yueOHOM Mpo-
IpPaMMBI.

MaxkcuManbHBIA pe3yibTaT, KOTOPBIA MOXKET OBITh JOCTUTHYT CTYJIEHTOM IO Kaxkaomy u3 bio-
KOB peitunrooit omenku — 100 Gamnmos.

OtBer oOyuaromierocsi Ha K3aMEHE OLIEHUBAaeTcs B Oajlax C Y4eTOM IIKalbl COOTBETCTBHS
PEUTHHTOBBIX OLEHOK MATHOAIIILHBIM OLICHKAaM.
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B 3a4yeTHO-7K3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHMKKY BBICTABIISIIOTCSI OLIEHKH IO M-
TUOAITHHOMN TIKAJIe U PEUTHHTOBLIE OIIEHKU B Oaliax.

[Ipu nonyd4eHHU CTYIEHTOM Ha 3K3aMEHE HEeYOBJIETBOPHUTEIbHON OLEHKH B BEIOMOCTb BBI-
CTaBIsieTCA pEeHTHHIOBas OlleHKa B Oamnax (<40 6ayioB), COOTBETCTBYOMIAS (DAKTUYECKUM 3HAHUSAM
(oTBETYy) CTyIIEHTA.

Kputepun orneHku 3HaHUN CTYACHTOB B paMKaxX KaKIOW y4eOHOW MUCHMIUIMHBI WM TPYIII
JUCLUIUIMH BbIpaOaThIBAOTCA MPENoaBaTeIsiIMU COINIACOBAaHHO Ha Kadeapax YHUBEPCUTETA UCXOAS
13 TpeboBaHUi 00pa30BaTEIHHBIX CTAHIAPTOB.

IxaJsa oneHUBAHNUA YK3aMeHa

YPOBHU OlleHHBAHUSA Kpurepun oueHuBanusi banbl
Buicoxuti [losiHbIE M TOYHBIE OTBETHI Ha JIBa BONpOCA SK3aMEHAIIU-

oHHoro Ousera. CBOOOAHOE BlIaJIeHHE OCHOBHBIMHU TE€PMH-

HaMH ¥ TOHSATHSAMHU Kypca; IMOCIeI0BaTeIbHOE U JTOTHYHOE 21-30

U3JIOKCHUE MaTepualia Kypca; 3aKOHYCHHBIC BBIBOJBI U
0000IIeHHS TI0 TEME BOMPOCOB; MCUEPIBIBAIOLINE OTBETHI
Ha BOIPOCHI IIPH CJlaue IK3aMEeHa.

Onmumanvuwiil [TosHBIE W TOYHBIC OTBETHI Ha JIBa BOMPOCA dK3aMEHAIIH-
OHHOTO Oujera. 3HaHHWE OCHOBHBIX TEPMHHOB U TOHSATHUI
Kypca; TOCIeI0BaTeIbHOS M3JIOKECHHE Marepuaia kypca; | 11-20
yMeHue (OpMYITHPOBATh HEKOTOPhIC 0OOOIICHHS 110 TeMe
BOIIPOCOB; JIOCTATOYHO ITOJHBIC OTBETHI HA BOIPOCHI IPHU
cliaye IK3aMeHa.

Yooenemsopumenvnuiii [TonHbINA ¥ TOYHBIA OTBET HA OJUH BOIIPOC YK3aMEHALIHOH-
HOro Owuiera. YIOBJIETBOPUTEIbHOE 3HAHHE OCHOBHBIX
TEPMHMHOB M MOHATUH Kypca; yIOBIETBOPUTEIbHOE 3HAHNE 5-10
U BJIaJICHUE METOAAMU U CPEICTBAMU PELICHMs 3a/ad; He-
JOCTaTOYHO IIOCJEN0BAaTEIbHOE M3JI0KEHUE MaTepuana
Kypca; yMeHue (GopMynIHpoBaTh OTAEIbHBIE BBIBOJBI U
0000111eHNS TI0 TEME BOIIPOCOB.

Heyoosnemseopumenvroiii | [1omHBINA 1 TOUHBIA OTBET HAa OJMH BOIIPOC HK3aMEHAIIMOH-
HOro OnyieTa u MeHee. 0-4

Hroropas mkaja olieHUBAHUS IUCHUILIMHbI

OreHka 1mo 5-0asIbHOM cUCTEMe Onenka 1o  100-
OaJIILHOM cucTeMe
5 | otinuHO 81 -100
4 | xopoo 61 - 80
3 | yIOBJIETBOPHUTEILHO 41 -60
2 | Hey/IOBJIETBOPUTEIHHO 0-40

6. YYEBHO-METOANYECKOE U PECYPCHOE OBECIEYEHUE JUCHUIIJINHBbI
6.1. OcHoBHasi JiuTeparypa

1. Kukoun, M.K. Monekynspaas ¢pusuka: yue6.mocodue st By3oB / A. K. Kuxoun, 1. K. Kukous. -

4-¢ u3x. - CIIO. : Jlansb, 2019. - 480c. — TekcT: HeMOCPEACTBEHHBIH.

2. CasenneB N.B. Kypc o6meit ¢pusuku : yue6. nmocobue: B 3-x 1. / W. B. CaBenbeB. — 15-¢ uzn. —

CIIG: Jlanb, 2019. — TekcT: HEMOCPEACTBEHHBIH.

3. 3ucman, I'A.  Kypc oOuieii pusuku: yued.mocodbue st By30B B 3-x T. / I'. A. 3ucman, O. M. To-

nec. - 7-e 3z, - CII0. : Jlans, 2019. - 504c. — TekcT: HEMMOCPEACTBEHHBIH.

6.2. lonoTHATEIbHAS JIUTEPATypa
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1. bapabGanora, H.H. JlabopaTopHbIii TpakTUKyM: MOJIeKyJisipHas gusnka : c¢0.1a6.padot / bapaba-
HoBa H.H.,coct. - M. : MI'OVY, 2014. - 40c. — TeKCT: HEenOCpeCTBEHHBIH.

2. bamnaver 10.A. ®dyHgameHTadbHBIC SKCIEPUMEHTHI (U3UKH : Kypc Jeknuit / 0. A. bamnades,
. JI. bornanos. - M. : JEHAH/I, 2012. - 240c. — TekcT: HEMOCPEACTBEHHBII

3. byxaposa, I'. JI. Monekymnsapras ¢pu3uka u TepMOoAUHAMHUKA. MeToIuKa pernojaBanusi : yaeOHoe
mocodue ais By30B . — 2-¢ u3l. — Mocksa : FOpaiit, 2023. — 221 c. — TekcT : 3IeKTPOHHBIA. —
URL: https://urait.ru/bcode/513121

4. JlonomatoB, M.IO. ®usuko-xumusi HaHOYACTHI[: ydeOHOe mocobue i  By30B /
M. 1O. lonomaros, P. 3. baxtu3un, M. M. JlonomaroBa. — 2-¢ uszn. — Mocksa : Opaiit, 2023. —
285 c. —Tekcr : anextponnsiii. — URL.: https://urait.ru/bcode/518726

5. 3amypaes, B.Il. Monekymsipuas ¢usuka. 3amgauu: ydeOHoe mocoOue s By30B /
B. I1. 3amypaes, A. Il. Kanuauna. — Mocksa : M3gatensctBo Opaiit, 2022. — 189 ¢c. — Teker
anektponnsiii. — URL: https://urait.ru/bcode/494423

6. MomnekynsapHas ¢usmka. Tepmonunamuka. KoHneHCHpOBaHHBIE COCTOSIHUS : ydeOHOe mocobue /
HI.A. ITupanumsunu, E.B. lanaruna, H.A. Kansesa, E.A. ITonkoBa. — Caunkt-IlerepOypr : Jlanb,
2017. — 200 c.— URL.: https://e.lanbook.com/book/91292 — TeKcT : 31eKTPOHHBIH.

6.3. Pecypchl HH(pOPMAIIHOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTu « AHTepHET»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snektponHas oubnuoteka http://elibrary.ru

7. METOIUYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUTIJIMHBI
1. Meroanueckue peKOMEHJallUuu 110 NOJTOTOBKE K IPAKTUUECKUM 3aHITHUSIM.
2. Meronuyeckrue peKOMEHJallMK 110 OPraHU3aMH CAMOCTOSATEIbHOM pabOoThI 110 JUCIUILIMHAM.

8. THOOPMAIIMOHHBIE TEXHOJIOT'M I OCYHIECTBJIEHUSA
OBPA30OBATEJIBHOTI'O ITPOIIECCA IO JUCHUIIJIMHE
JInneH3noHHoOe MporpaMMHoe odecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopmanuoHHble CIPABOYHBIE CHCTEMBbI:
Cucrema 'APAHT
Cuctema «Koncynprantlnrocy»

[Tpodeccuonanbpabie 6a3bl JAHHBIX
fgosvo.ru — IMopran ®enepanbHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAH/IAPTOB BBICIIIEIO 00pa-
30BaHUs
pravo.gov.ru - OdunuanabHplii HHTEPHET-MIOPTANT MPABOBOK MHOOpMAIUu
www.edu.ru — denepanbHblii mopran Poccuiickoe 06pa3oBaHue

CB000OJIHO pacmpocTpaHsIeMoe IPOorpaMMHOE OOecrieueHre, B TOM YHUCIIe OT€YECTBEHHOIO Mpo-
U3BOJCTBA

OMC IIneep (151 Bocripou3BeAeHHsI DJIEKTPOHHBIX Y 4eOHbIX Monyeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIMHbBI
MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTUINHBI BKIIIOYAET B CeOsI:
- yueOHBIC ayAUTOPHH JJIs IPOBEICHHSI YUCOHBIX 3aHATHH, OCHAIIICHHBIE 000PYI0BaHUEM U TEX-
HUYECKUMH CpEJICTBAaMH OOy4YeHHs: Y4eOHON MeOelnbio, TOCKOH, IEMOHCTPAlMOHHBIM 000py10BaHH-
eM, TIepCOHATBHBIMU KOMIBIOTEPAaMH, IPOSKTOPOM;
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https://urait.ru/bcode/513121
https://urait.ru/bcode/518726
https://urait.ru/bcode/494423
https://e.lanbook.com/book/91292
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- TIOMEIIEHHUS JJIsi CaMOCTOSITEIbHOW palbOThI, OCHAIICHHBIC KOMITBIOTEPHOW TEXHUKOW C BO3-
MOKHOCTBIO TTOJIKIIFOUEHUEM K ceTH «MHTepHeT» U 00ecredeHneM JoCTyna K AIeKTPOHHOU HHpopMa-
IIUOHHO-00Pa30BaTEILHON Ccpeie.
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