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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
1.1 llean ocBOEHUNA TUCHUILIHHDI.

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHSIX, MOJIENAX, 3aKO-
HaX ¥ METOJIaX MOJICKYJISPHOHU (DU3MKH, a TAK)KE JaTh HABBIKHM PEIICHUS 3a1a4.

1.2 3agauu AUCHUILIMHEL.

— U3YYCHHE TECOPETHUYECKHX OCHOB, MOHSTHI, 3aKOHOB M METOJIOB MCCIICIOBAaHUI MoJie-
KYJISIpHOU (PU3HKH;

— 03HAKOMJICHHE C TPaHUIIAMH TPUMEHUMOCTH (QU3HUYECKUX MOJIEICH U TEOPUH, UCTIOb-
3yEeMBIX JJIsl OITMCAHMS CBOWCTB BEILIECTB HA MOJICKYJISIPHOM YPOBHE;

— OBJIAJICHUC HABBIKAMHM M METOJAMH PEIICHHS 3a7ad 110 OCHOBHBIM pa3JiejlaM MOJICKY-
JSIPHOM (PU3HKH;

— npuOOpPETeHHE yYMEHUs HWCIOJb30BaTh 3aKOHBI (DM3HMKHU JUIsI PEIICHUS €CTECTBEHHO-
HAYYHBIX U TEXHHYCCKHX 3a/1a4.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Juctumanna «MonekynsipHas ¢usnka» oTHOocUTCS K 0a3oBoi yactu bnoka 1 momyrns
«®Pusnka» ydeOHOro TuraHa. J[is ycnemHoro W3y4eHWs IUCHUIUITMHBI HEOOXOAMMBI 3HAHHUS
HIKOJBHOIO Kypca (PU3MKM M OCHOB MaTeMaTH4ecKOro aHanusza. OCBOECHUE JAUCLUILIMHBI HEOO-
XOJMIMO JJIsl U3YYEHUS APYTUX pa3fesioB GU3UKH, a TAKKE TUCHUTUIHH: «KOHIenIHs cCOBpeMeH-
HOT'O €CTECTBO3HAHUA», «/lomonHuTeNbHbIe TaBbl 0 (pU3KMKe U MaTeMaTHke», «COBpeMEHHbIE
po0sIEMbI PUUKU.

1.4 TlepeuyeHb MIAHUPYEMBIX Pe3y/JbTATOB 00y4YeHMS MO AUCHUILUINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BATEJILHOM IPOrPAMMBI.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHuE y 00ydaro-
muxcs ooduenpodeccuonanbHoi komnereHuuu (OITK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINHT oOy4aromuecs: JOIKHbI
" | TeHUMH (v e€ yacTH) 3HATH YMeTh BJIA/IETh
1 OIIK-1 | cnocoOHOCTBIO Mpe- | TEOPETHUYECKUE OC- | TPUMEHSTH 3a- | HaBBIKAMH U
CTaBJIATh AJICKBaTHYIO | HOBBI, TOHATHS, KOHBI QU3UKH | METOAAMH
COBPEMEHHOMY YpOB- | 3aKOHBI U METOJIBI | JUISl pEUIECHUsT | pelIeHUs 3a-
HIO 3HAaHUW Hay4YHYI0 | UCCJIEIOBAHUM MO- | €CTECTBEHHO- | J1ay IO OCHOB-
KapTUHY MUpPa Ha OC- | JIGKYJSAPHOH PU3H- | HAYIHBIX U HBIM pa3jeiiam
HOBE 3HaHUsI OCHOB- KH; TPAHULBI IPU- | TEXHUYECKUX | MOJIEKYJIsIp-
HBIX TIOJIOKEHUH, 3a- | MEHUMOCTH QU3U- | 3a/1a4 HOM pu3uKu
KOHOB U METO/IOB YECKUX MOJieiel 1
€CTECTBEHHBIX HAYK TEOPHil, HCTIONB3Y-
€MBIX JJIs OTIH-
CaHHs CBOWCTB Be-
HIECTB Ha MOJIEKY-
JIIPHOM YPOBHE




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO011ast TPy I0EMKOCTh JAUCIHUILIMHBI cocTaBisger 3 3a4. ef., (108 wacoB), ux pacmnpenene-

HUE 10 BUJaM padoT MpeACTaBICHO B TaOIHUIIE.

Bun yuebHol paboTbl Bcero 1-i1 cemectp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 54 54
3aHsATUS JEKIIMOHHOTO TUTIA 18 18
JlabopaTopHbIe 3aHSATHS - -
3aHATHSI CEMUHAPCKOTO TUIIA 36 36
(ceMUHApBI, MPAKTUYCCKUE 3aHSITHS)
HNnas koHTaKTHas padora:
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHAasi pa60oTa, B TOM YHCJI€:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimomHeHUEe TBOPUECKIX, KOHCTPYKTOPCKUX
U MCCIIEZIOBATENbCKUX 3a/IaHUH, YTITYOISIONIUX 5 5
U PACHIMPSIOIINX JICKIIMOHHBIA MaTepHa
Perenue 3a1a4 no MoJeKyasspHol Qu3nke 10 10
KonTpoJn:
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas TpyA10eMKOCTh | 4ac. 108 108
B TOM YHCJIe KOHTAKTHas padora 56,3 56,3
3a4. efl. 3 3

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Pa3nens! (TeMbl) TUCIUILUIMHBI, U3y4aeMble B 1-M  cemecTpe:

KonndgecTBo yacos
HanmenoBanue AynuropHas Bueayautopnas
Ne paznenos (Tem) Bcero pabora paborta
JI 113 JIP* CPC

1 | UneansHblii ras 23 6 10 - 7
2 | SIBmenus mepeHoca 13 5 6 i 5

B razax
3 | TepmonHaMuKka 22 4 10 - 8
4 | PeanbHbI€ ra3bl, )XHIKOCTU 21 5 10 i 5

Y TBEPJIBIC TEIa

Hmozo no oucuuniune: 18 36 - 25

[Tpumeuanue: JI — nexiun, 113 — npakTuyeckue 3aHATUS / CEMUHAPBI,

tust, CPC — camocTosTenbHas paboTa CTy[eHTa.

JIP — naGopaTopHbIe 3aHs-

(*) — «Dusnueckuii npaktukym» (b1.B.01) mo monekynspHOW (Qu3UKe MPOBOAMTCS OIHOBPE-

MEHHO B BH/JIE OTJEJIbHON y4eOHOM THUCHUIUIHHBI.
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2.3 Conep:xaHue pa3iesioB (TeM) TUCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
Ne Hanveropare Copnepxanue paszaeina (TeMbI) TEKYLIETO
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1 MounekysspHO-KUHETHYECKast Teopusi. MoIb.
Momnsipuas macca. Yucino ABorazpo. M3onporueccsl.
VYpasuenue MengeneeBa-Knaneiipona. 3akon /lanb- YcTHbli
ToHa. MonspHas macca cMmecu. OCHOBHOE ypaBHEHHUE ompoc,
VneanbHbiit MOJIEKYJIIPHO-KMHETUYECKON TEOPUU UAEATBHOIO TeCTH-
ras rasa. pOBaHHE,
2 bapomerpuueckas popmyna. Pacnipenenenue bomnb- fpoBepia
HMaa. JIOMAILIHETO
3a1aHUsA
3 Pacnipenenenne Mosieky:n raza mo cKopoctsiMm (pac-
npenenenre Makcpesa).
4 D PeKTUBHBIN TUAMETP U CEUCHUE MOJICKYJIBI. YcTHBII
Cpennss 1auHa CBOOOHOTO TIpoOera U Yucio onpoc,
SBnenus cTronkHOBeHUH. Bakyym. [luddysus B razax. 3akon TECTH-
Hepenoca ®uka. Buyrpennee tpeaue. @opmyia HerotoHa. pOBaHue,
B rasax TennonpoBoaHoCcTh. 3aKk0H Dyphe. IIpOBEPKa
JIOMAILHETO
3a1aHUs
5 Pa6ota raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHNE K H3ompoueccaM. TermioeMKocTs nie- VYcerHbii
anbpHOTrO Traza. YpaBHeHue Maiiepa. Aanabatude- oIpoc,
ckuii nponecc. [lonmutponnyueckuit mponece. TECTH-
6 TepMonnnamuka | JuTponus. Bropoii 3akoH TepmoauHamuku. TpeTtnii pOBaHue,
3aKOH TEPMOJAMHAMUKH. Pacuer nu3meHnenus sHTpo- IIPOBEpPKA
MU B IIpOLECCaX UEaIbHOI0 ra3a, [IPU HarpeBaHUU | JOMAIIHETO
u iaBieHuu. Temtosas mamuHa. [{uki Kapho. 3a1aHUsA
Teopems! KapHo. Xoso1uapHas MalllvHa.
7 PeanbHble ra3el. Kpurnueckoe cocrosnue. YpaBHe-
Hue Ban-nep-Baansca. Dpdexr xoyns — Tomcona.
OHTAIBNHNS.
8 Kunxoctu. Coboanas sueprus. [loepxHOCTHOE
HaTsDKEHHUE. Y CII0BHS pAaBHOBECHS Ha TPAHHUILIE JBYX VYcrHbIi
PeanbHble Ta3pl, | )KUAKOCTEH U HA TPAHULIE KUAKOCTb — TBEPIOE TEIIO. o1poc,
JKUIIKOCTH U CMmaunBaHue, HecMaunBaHue. JlaBieHue 1o uc- MpoOBEPKA
TBEP/BIC TEIIa KPHUBJICHHON ITOBEPXHOCTBIO JKUAKOCTU. DPopMyIia JIOMAILHETO
Jlarmaca. KanunmsipHele siBIeHUS. 3a7jaHUs
9 Kpucrannuueckue TBEpAbIE TENA U UX TEINIOEMKOCTbD.

@da30BbIe NEPEXO/IBI IEPBOTO U BTOPOTO pojia. Y pas-
Henue Knaneiipona — Knaysuyca. Jluarpamma cocro-
STHUH.




2.3.2 3aHATHS CEMHMHAPCKOI0 THMA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. MonekynsipHO-KHHETHYECKask TeOpusi. Moib.
Momnspnas macca. Yucno ABoraapo. M3omnpo-
neccol. YpaBHenue MenpaeneeBa-Knaneripona.
3akon JlanbToHa. MosisipHas Macca CMECH.
VYcTHBIT onpoc.
2. OcHOBHOE ypaBHEHHE MOJIECKYJISPHO-
N TectupoBanue.
KMHETUYECKON TEOPUHU UACAIBHOIO rasa.
B IIpoBepka
. HYTPEHHSISI SHEPTUS UJICATBHOTO Tasa.
Wneansubiit C yIp p A JIOMaIIIHET O
ras peaHsisi KBaApaTUYHasi CKOPOCTb. 3a[aHHs
3. bapomerpuueckas popmyia.
Pacnpenenenue bonbnmana.
4. Pacnpenenenue Mosekys raza no CKOpocTsIm
(pactipenenenue MakcBeiia).
5.
[MucprmMeHHast KOHTPOJIbHAS paboTa.
6. D¢ddexTuBHBIC TUAMETP U CEYCHHE MOJIEKYIIBI.
Cpenuss aauHa cBOOOAHOrO mpobera U yuceyio | Y CTHBIM Onpoc.
CTOJIKHOBeHUi1. Bakyym. Tectuposanwue.
IIpoBepka
7. SABnenus Huddysus B razax. 3akon Ouka. POBED
JIOMAITHETo
nepeHoca Bnytpennee tpenue. ®opmyna HeroToHa. -
B raszax TennonpoBoaHOCTh. 3aKOH Dyphe.
8.
[IuceMeHHas KOHTpOJIbHAS paboTa.
9. Pa6ota ra3a. [lepBblil 3aK0H TEPMOJTUHAMUKH U
€ro NMpUMEHEHHUE K U30IPOIIECCaM.
TennoeMKoCTh UI€aTbHOTO ra3a.
VYpaBHenue Maiiepa.
10. AnnabaTUdecKuii mporecc.
IHonuTtponuyeckuii nporecc. .
YcTHbI onpoc.
11. OHtponus. Bropoii 3aKk0H TepMOJUHAMUKH. Telc_ITHPOBaHHe'
Tpernii 3aKOH TEPMOINHAMHUKH. POBCpKa
TepMonnHaMuka [Pacdetr M3MEHEHHS SHTPOIUU B MPOIIECCax AOMAIIIHETO
HJeanbHOTO Ta3a (mpu nmoctosHHbX P, V, T, SafaHus
Q), Ipu HarpeBaHMUH U TUIABICHUHU.
12. Huxn Kapnao. Teopemsr Kapho.
XonoaunapHas MallyHa.
Pacuetst KII/] pa3iu4HbIX UKIOB.
13.
[TucpmeHHast KOHTpOJIbHAS padoTa.




14. PeanbHble ra3sl. Kputnueckoe cocTosHUE.
VYpaBnenue Ban-nep-Baanbca.
15. Kunkoctu. [ToBepxHOCTHOE HATSKEHHE. .
[ToBEPXHOCTHO-AKTHBHBIE BEIIECTBA. YcTHBIH onpoc.
Pearbubie Taskl,  |yeyopus pasHOBecHs Ha FpaHULE ABYX KHaKo-| | CCTHPOBAHME.
KUJIKOCTH 1 CTel M Ha TPaHUIE KHUAKOCTH — TBEPAOE TEIIO. Iposepka
TBEpAbIEC Tela = JIOMaIIHero
16. JlaBiieHre 1101 UCKPUBJICHHOHN MTOBEPXHOCTHIO S—
x)unkoctu. @opmyna Jlamnaca. Kanummsper.
17. Vpasuenue Knanelipona — Knaysuyca.
JlnarpamMmma COCTOSIHUH.
18. Wrorosas michMeHHAst KOHTPOJIbHAs paboTa.

2.3.3 JlaGopaTopHbIe 3aHSITHS.

B nanHO# yueOHOM aucuumiinHe 1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHsl. OaHaKo,
OIHOBPCMCHHO C JICKOHUAMHW U CCMUHAPCKHUMU 3aHATUAMMU 10 MOJ'IGKy.]I?[pHOﬁ (1)I/IBI/IKG IIpOBOAMUT-
cst «®@usnueckuii npaktukym» (b1.B.01), KOTOpBIA BbIJEICH KaK OTACNIbHAS CAMOCTOSITENIbHAS
yueOHas IUCLUILINHA.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCceYeHHUsl AJIs1 CAMOCTOATEIbHOH padoThl
00y4YAIIHUXCH 110 TUCHHILVINHE (MO1YJII0).

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTIITUHBI

110 MOJIEKYJISIPHOM
buzuke

Ne Bun CPC y
10 BBINOJIHEHUIO CAMOCTOSITENbHON paboThl

1 2 3

1. |[Ipopabotka Metoanyeckre yKa3zaHus [0 U3YYEHUIO TEOPETHUECKOTo MaTepHuara,
TEOPETUYECKOT0  |yTBEpKICHHbIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOT U, IPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.

2. |BbimonHenue 1. ’Kyxxa M.A. MonexynsipHas (pu3nKa: TEKCTHI JIEKIUH (C 3a1aHus-
TBOPYECKUX, mu o TPU3) / M.A. XKyxa. — Kpacnonap: KyOanckuii roc. yH-T,
KOHCTpykTOpckux |2011.

U HCCIIeIoBaTeNb- (2. Marepuaisl B 2JIEKTPOHHOM BHJIE B CPEJIe MOYJIHHOTO JHHAMU-

CKUX 3aJJaHH yeckoro ooydenust Moodle KyOI'Y Ha caiite http://moodle.kubsu.ru:
nH(popMalys 1o Teopun peteHus nzodperarensckux 3aaad (TPU3)
JUISL Pa3BUTHS TBOPUECKUX CITOCOOHOCTEH.
3. MeTtoauueckue yKa3aHusi K CaMOCTOATEIbHON padoTe CTyIeHTa
JUISL BBITTOJIHEHHSI TBOPUECKUX 3a/IaHUM M0 PEIICHUIO H300peTaTelb-
CKHUX 3aJ1ad, YTBEpXKICHHBIC Kadeapol paarno(u3nKi 1 HAHOTEXHO-
noruii, nporokos Ne 7 ot 20.03.2017.

3. |Pemenwue 3amau 1. MeToamueckue yKazaHus sl peIIeHHs 3a/1a4 1o (PU3HKe, yTBEP-

XKJIEeHHbIE Kadeapoil paarnoGU3NKu 1 HAHOTEXHOIOTUH, TIPOTOKOJ

Ne 7 o1 20.03.2017.

2. Matepuaibl B 2IEKTPOHHOM BHUJIE B CPE/Ie MOIYIHHOTO JHHAMHU-
yeckoro ooyuenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru:
MIpUMEPHI PEIICHUS 33/1a4 U KpaTKUe PEKOMEHAINH 110 UX pele-
HHUIO.




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
Yrclia MHBAIHU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIME 3710poBbst (OB3) nmpenocraBnstorcs
B (popmax, alanTHPOBAHHBIX K OTPAHHUYCHUSIM MX 3I0POBBSI U BOCIPHATHS HH(OPMAIUK:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

Jyist T1n ¢ HapyIIeHUSIMHM OTTIOPHO-/IBUTATEILHOTO armapara:

— B mieyaTHo hopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIH MTepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YaFOIIHAXCSL.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

ITpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCLUIUIMHBI «MonekynspHas Gpu3u-
Ka» UCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEeIIbHBIC TEXHOJIOTHH:

— UH()OPMAIIMOHHO-KOMMYHHMKAIIUOHHbBIE TEXHOJIOTUY;

— npoOsieMHOe 00y4eHue.

Ha aexnmu BeiHOcuTCs 80 % Marepuana, M3JI0XKEHHOTO B MPOrpaMMe JUCLMILIMHBIL.
Ocranbhbie 20 % MaTepuana BBIHOCSTCS Ul CAaMOCTOSTENILHOTO U3ydeHus. YacTh JIEKIIMOHHBIX
3aHATUH MPOBOJATCS B CHELMATU3UPOBAHHON ayTUTOPUU C MPUMEHEHHUEM MYJIbTUMEIUIHOIO
IIPOEKTOpa B BUJE y4eOHOH nmpe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bpscHeHur HOBOro Marepuana
UCIIOJIB3YIOTCS ITPOOJIEMHOE U3JI0KEHHE MaTepHalia U rnouckosas Oecena. [1o ocHOBHBIM pasjie-
JaM JUCUUILUIMHBI BBIMYIICHO y4eOHOoe m3naHue «MomnekynsipHas (U3UKa: TEKCThI JICKIHAN,
umeroieecst B oudanorexke KyoI'Y. Crynenram y4eOHbI MaTepual NpeabsaBIIsSeTcs TaKkKe U B
AIIEKTPOHHOM BHJIE I O3HAKOMJIEHHUS M u3ydeHus. brmarogaps sTomy cokpaiiaercsi Bpemsl Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHUH, YTO IO3BOJIET IMOKAa3bIBaTh JIEMOHCTPAI[IOHHBIE
OTBITHI U HaIJIAIHbIE TOCOOUS, 00CYKIaTh COBPEMEHHbBIE JOCTUKEHUS HAYKH U TEXHUKHU, pa3ou-
paTh KOHKpETHbIe MpoOJIeMHBbIE CUTYyallul U n300peraTenbekue 3a1aun. Kpome Toro, B KoHIE
KaXKJ0ro JIEKIMOHHOTO 3aHSTHUS CTYAEHTaM IPEAJIaratoTcsl Jsl BBINOJIHEHUS] TBOPUYECKHE, KOH-
CTPYKTOPCKHME U HCCIIEAO0BATEeNIbCKUE 3aJ[aHUs, YIIIyOJSIOIIMe U PACHIMPSIONINE JEKIIMOHHBIN
MaTepuall, pa3BUBalOIINe MHHOBALIMOHHOE MBILIUICHHE U (PaHTa3MIo, a TAK)KEe YMEHUE paboTath ¢
NPUBJICUEHHUEM COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJOTUH Ul MOUCKA Y4eOHBIX MaTepHa-
noB B cetu MHTepHeT. 3ajaHusl OCHOBaHbl Ha COBPEMEHHOW TE€XHOJOTHMH TBOPUECTBA — TEOPUHU
pewenns uzodperarenbckux 3agad (TPU3), u pe3ynbTaThl BHIMOIHEHUS TUX 3aJaHUN 00CYX-
JAIOTCA Ha CIEeNYIOLEH JIEKIUN UIH CEMUHAPCKOM 3aHSATHH.

HNHpopMannoHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUH MPEACTaBIEHbl TAKXKe Cpeloil Mo-
IyJapHOro auHaMudeckoro ooyuenust Moodle. Ha caiite Moodle KyOI'Y co3nan aneKkTpoHHBIH
Kypc «MounekynsapHas ¢uzuka st @TO» mia obecriedeHnss UHTEPHET-TIOAICPKKU O0yUSHHS.
CryneHTaM JOCTYMHHBI CIEAYIOUIME y4eOHO-METOIWYECKHUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIIEKTHI JIEKIUI, MpUMEphl pelIeHHs 3a/1a4, ONUCaHus Ja00opaTOpHBIX paboT ¢ peKoMeHaa-
IUSAMHU 10 X O(OPMIICHHUIO U 3alUTE, TECT, NEPeYHN y4eOHOH JUTEepaTyphl U dK3aMEHAlMOH-
HBIX BOIIPOCOB, MH(POPMAIUA O PAMOHATBHBIX NpUEMax 3allOMUHAHMs Yy4eOHOTO Marepuana u
OBICTPOMY KOHCIIEKTUPOBAHMIO, MaTEPHAIIbI ISl pA3BUTUSI TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyeckux (ceMHHApCKHMX) 3aHATHAX PAacCMaTpUBAIOTCS (ParMEeHThl TEOPHH,
TpeOyroIIHe CIOKHBIX MaTeMaTHUYECKUX BBIKJIAJI0K, pPa3IMuHble METObI PEeIlIeHus 3a/1a4, Haubo-
Jiee TUIIMYHBIE, TPYJHBIE U TBOpUYECKHe 3a1aun. [l 3aKkpenieHus MaTepuala, paccMaTpuBaeMo-
ro Ha CeMHMHAapax, CTYACHTHI MOJIy4aloT JIOMAaIllHKE 3a/1aHus B BUJE 33]1a4 U3 COOTBETCTBYIOIINX
3aJJaYHUKOB.

JlabopaTopHble 3aHATHSA (BbIACIEHHBIE B OTACIbHYIO YUEOHYIO TUCHUIUITMHY — «DU3U-



YECKUH MPAKTUKYM») MPOBOJISATCS B CHEIUAIN3UPOBAHHON J1a00paTOpUn MOJIEKYISIpPHON (PU3UKU
Ha JlabopaTtopHbix ycTanoBkax JIKT rpymmnaMu cTyIeHTOB U3 2 Y4eJIOBEK.

D hEeKTUBHOCTh YUEOHOM NIEATETLHOCTH CTYJICHTOB OIICHUBACTCS 10 PeHTHHIOBOM CH-
creme.

B yuebGHOM mpoliecce HCIOIb3YIOTCS CIEAYIOIUE AKTUBHbIE I HHTEPAKTHBHBIE (hop-
MBI TIPOBE/ICHUS 3aHATHI: JCKIIMOHHBIC JEMOHCTPAIUU ¢ 0OCYKICHUEM, TUCKYCCHSI, TIONCKOBasI
Oecema, TBOpueckre HHCTpYMeHThl TPU3, pazbop KOHKPETHBIX CUTYaIlUi, TBOPUYECKHUE 3a/IaHHMS,
paboTa B MaJIbIX TpyIIax.

Jns auu ¢ orpaHMYEeHHBIMH BO3MOYKHOCTSIMU 370pPOBbS IIPELYCMOTPEHA OpraHU3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM IEKTPOHHOM MTOYTHI.

4. OueHoYHbIEe CPeCTBA JJIfl TEKYILIEro KOHTPOJIS yCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

Texymui KOHTPOJIb:

— YCTHBIH OMpoc O KOHTPOJIBHBIM BOIIPOCAM I10 pa3zenaM yuyeOHOM mporpaMmsl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE PA0OTHI IO PELICHUIO 3a/1a4;

— JIOMAalllHUE 3a/1aHUs K CEMMHAPCKUM M JIEKIMOHHBIM 3aHATHUAM (AJI1 CAMOCTOSITENIbHOM
paboThI).

HpOMe)KYTO‘IHaH aTTeCTauusi:
— OK3aMCH.

4.1 ®oHa OLEHOYHBIX CPEJICTB ISl NPOBeAeHHUs TeKYIel aTTecTallUM.

4.1.1 IlpuMepbl KOHTPOJIbHBIX BONMPOCOB MO pa3iesiaM y4eOHOil mporpammbl (s
YCTHOTO ompoca).

Pazoen 1. HoeanvHuiii 2as.

OnuiuTe TpOCTENITYIO MOJIENb BEIIECTBA — UACAIbHBIN ra3.

Kaxkue ynpornienus aenanuch npu BeIBoje 0apoMeTpuueckon Gopmybi?

Kak M0oxkHO MpUOIN3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

OO0bsicHuTe (QU3MUECKU CMBICT pacnpeneneHus bompiimana.

KaxoB ¢usuyeckuii cMbIci QYHKIUU pacripeaeeHus] MOJIEKY M0 CKOPOCTAM?

Paszoen 2. Henenus nepenoca 6 2asax.

[IpuBenuTe MpuMeEpsI NCIIOIB30BAHNS BAKyyMa B TEXHUYECKUX YCTPONUCTBAX.

B uém cymuocTs sBienuii nepeHoca? KakoBbl OHU U NTPH KaKUX YCJIOBUSAX BO3HUKAIOT?

ITouemy nuddys3us xuaKocTell MPOUCXOAUT 3HAUUTENILHO MEAJICHHEEe, yeM U y3us
ra3zoB?

UYro Ha3bIBaloT Kod(durmentom nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[IapaMeTPOB OH 3aBUCUT JJIA ra30B?

Kak BsI3KOCTh ra30B 3aBUCUT OT TEMIEPATYphI?

Pazoen 3. Tepmoounamuxa.

[Touemy Termnoémkocts Cp 0obITe TeTUIOEMKOCTH Cy?

UTo ImpoUCXOAUT C TeMIepaTypoi ras3a, ecil OH PaCHIMPSETCsS MPU MOCTOSHHOM JaBlie-
HUU?

UTo IpoUCXOANT C TEMIIepaTypoii ra3a, €CIIU OH paclIupseTcs aquadaTndecku’?

B nu3ensHOM jABHTaTENe BO3AYX IMOABEPTacTCs OYEHBb CHIIBHOMY M OBICTPOMY CIKATHIO.
st gero oTo nemaercs?

Kakue KOHCTPYKIIMM «BEYHBIX JIBHTATEIICH» «CO3JIaHBI» 10 3aKOHAM MOJICKYISIpHOH (u-
3UKU?



Pa3zoen 4. PeanvHvie eazvl, dcudkocmu u meepovle meid.

OObscHUTE pa3NUYUE SKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUIO BaH-nep-Baanbca.

Kaxkyro ®KuaKOCTh MOKHO HAJUTh B CTAKaH BBIIIE €ro Kpaép?

[Toyemy y Bcex BelIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIIACTCS C YBEIMUYEHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTo OTMEPSIOT KalUIsIMU. SIBIS€TCS JIM 3TO JOCTATOYHO TOUYHOM
Mepou?

Urto Takoe «OUMeTaIl» U T€ OH MIPUMEHSETCS?

4.1.2 IIpumep TeCTOBOIO 3aJaHMSI JJIA CEMUHAPCKOT0 3aHATHS.

1. OueHure, BO CKOJBKO pa3 yBEJIMYMBAETCS CPEJHEE PACCTOSHUE MEXKY MOJEKYJIaMHU
BOJIbI IIPY MIEPEXO0/IE BOJIbI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE MPU HOPMAJILHOM JIaBJICHUU?

(B 10 pa3. B 100 pa3. B 1000 pa3. B 10 000 pa3.)

2. Kak u3MeHuTCs JaBJIeHNE HACBIIIEHHOIO Mapa Py U30TEPMUUYECKOM YMEHBILIEHUHU €TI0
oobema? (YBeauuurcs. YMenbmurcsi. He usmenurest.)

3. Ilpu norpyxeHuH B >KMJIKOCTh KalWIISIPHON CTEKISIHHOM TPYOKH YPOBEHb KHUJIKOCTHU
B HEW MOJHAJICA Ha 4 MM HaJl YPOBHEM >KHJIKOCTH B cocyne. KakoBa BbIcOTa mOAbEMA YPOBHS
TOM K€ )KUJIKOCTH B CTEKJISTHHOM TPYOKe C OTBEPCTHEM B 2 paza OOJbIIero quameTpa’?

(0,5 mm. 1 MM. 2 MM. 4 MM. 8 MM.)

4. 7 r a30Ta U30TEPMUYECKH pACHIUPSIOTCS OT oObeMa 2 11 g0 o0bema 5,44 n. Haittu
IPUPOCT SHTPOIHHU IIPU 3TOM IPOLIECCE.

(1 Ax/K. 2 /K. 5 Ja/K. 11 /K. 83 1x/K.)

5. [Monb3ysace 3akoHoM J{ronoHra u IItu, HaliTH yAENbHYIO TEIUIOEMKOCTh XkKele3a (MOo-
JsipHas Macca xene3a pasHa M = 0,056 kr/mMoJb).

(130 Jox/(xr-K). 328 Tx/(xr-K). 445 [Tx/(kr-K). 470 Jaax/(kr-K). 520 dax/(kr-K).)

4.1.3 Ilpumep KOHTPOJILHOM PadOTHI /I CEMUHAPCKOTO 3AHATHSIL.

1. Onennre, CKOIBKO MOJIEKYJT BBI BIIBIXAETE, €CIIM IIPU OJTHOM BJIOXE moirydaere 1 J1 Bo3-
yxa.

2. Momnekynsl Ta3a pacrpesieseHbl 10 00beMy B CpeJHEM paBHOMEpHO. M3BecTHa KOH-
LeHTpanus MoJieKyl n. OLIEHUTh CPEHEE PACCTOSHUE < I > MEXKIY MOJIEKYIaMH.

3. B cocyne oobemom 1 M3 mpu Temmeparype 27 °C HaXOIUTCA CMECh ABYX HIEaTbHBIX
razos: 10%* monexyn kucnoposaa u 2 Mo Booposa. HaiiT 1aBneHne cMecH ra3os.

4. Ilonarast TeMIiepatypy BO3/1yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOJHOTO MaIeHUs
HE 3aBUCSIIMMHU OT BBICOTHI, ONPEIENINTh, HAa KaKO BHICOTE HAJl YPOBHEM MOPS TUIOTHOCThH BO3-
JlyXa MEHbIIIE CBOETO 3HaUeHMs Ha ypoBHE Mops B 2 pa3za. TemmnepaTypy Bo3ayxa NpUHAThH paB-
Hoit 0 °C.

5. Kakast cpeqasist sHEpTus (€) MPUXOIUTCS B COCTOSIHUN TEPMOJINHAMHYECKOTO PaBHOBE-
cust pu Temnepatrype T, — B COOTBETCTBHHM C KJIACCHUECKUM 3aKOHOM paBHOpAacIpe/leeHus], —
Ha OJIHY: a) TIOCTYIMAaTEIbHYIO CTENEHb CBOOO I, 0) BpaliaTeIbHYIO CTETIEHh CBOOO/IBI; B) KOJIE-
6aTeNnbHyI0 cTeneHb CBOOOIbI?

4.1.4 Tlpumepsl 3a1a4 JJIsl IOMAIIHEH caAMOCTOATEIbHOI padoThI.

1. B 6amone, 0668M koToporo 0,25 M°, HAXOAUTCS ra30Bas CMeCh, COCTOSIMIAsA U3 YTie-
KHCJIOTO Ta3a u mapoB Bojbl. Temmeparypa cmecu 327 °C. Uucno MOJIEKYN YIIIEKHUCIIOTO Tasa
N1 = 6,6 -10%, gmcio MoJteky rapoB Bojel N2 = 0,9 -10%', BelunciauTh JAaBieHrE U MOJIIPHYIO
Maccy ra3oBOM CMECH.
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2. Kakas gacte monekyn cepuucroro anruapuaa (SO2) npu temmneparype 200 °C obmna-
JlaeT CKOpocTsAMU B nipenenax 420430 m/c?

3. OmnpenenuTb KOJIUYECTBO TEILIOTHI, KOTOPOE HYXKHO IepenaTh 7 KI BOAOPO/ia AJisl TOro,
9TOOBI ra3 YBEIUYHII CBOW 00BEM MPH MOCTOSHHOM JIaBJICHUU TaK, YTO €ro TeMIleparypa MOBbI-
cunach Ha 200 °C.

4. Ha pucyHke MOKa3aH IUKJ, NMPOBEIEHHBIA C Heallb-

HBIM OJHOaTOMHBIM Tra3oM. Havtu KIIJ mukia. P

5. IIpu kakoM NaBJICHHUM JTOJKEH HAXOAUTHCS KUCIOPOJ BP0 [ §2

B koimuectBe 100 monb, yToOs! ipu Temnepatype T = 320 K on 2pof 1
3aanMan ooeem 0,1 M3? 3amauy pemmth, paccMaTpUBas KHCIIO- Po. fro i3 i
PO Kak: a) uJealbHBIN ra3; 0) peaibHbIN a3, MOTUUHSIIOMIUNACS 0 Vo 2Vo 3Vo V

ypaBHeHUIO Ban-nep-Baanbca. [lonpaBku Ban-gep-Baanbca mst
Kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. TermmoémkocTh TBepaoro tena npu temmneparype T > 273 K MokeT ObITh BBIYMCIICHA
no smmnupuueckoir Gopmyiae € = a + bT. Jlnga amoMuHus BeauuuHbl & W D paBHBIL
a = 766 Ilx/(xr-K), b = 0,459 JIx/(xr-K?). Haiitu u3MeHeHHe SHTPOIUHU TIPH HATPEBAHWH AIio-
MUHHUEBOT0 Opycka Maccoii 8 kr oT TemmepaTypsl 300 K 1o 900 K.

7. CnupT no KaruiiM BBITEKAaeT U3 cOocyla 4epe3 BEpTUKaJIbHYIO TPYyOKY BHYTPEHHUM
nuamerpoM d = 2 mm. Karum otpeiBatotcs uepes3 Bpems At = 1 ¢ ogna nocie apyroit. Uepes ka-
koe BpeMms t BeiTeueT macca M = 10 r cnupra? JluaMmerp 1IEHKH Karjid B MOMEHT OTpbIBa CUM-
TaTh PaBHBIM BHYTpEHHEMY nuametpy Tpyoku. st cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpuYeckHX 3axaHuii Ha ocHoBe TPU3 (koHcTpyKTOpCKOH U
TeXHUYeCKOI HANPABJIEHHOCTH) JJI CAMOCTOSATEILHOM padoThlI.

1. I'a3-paboTHUK.

OO0b19HO paboumii OpraH TEXHUIECKUX CUCTEM BBITIOIHEH U3 TBEPAOTO Teja, HApUMep, y
HKCKaBaTOpa — KOBII, Yy TpamBas — kojieco. (PaGoumii opraH — 3TO 3JIeMEHT, BBINOJIHSAIOLUINN
TJIABHYIO TIOJIE3HYI0 (PYHKIIMIO TEXHHYECKOW CHCTEMBI M K KOTOPOMY B JaHHOM CHCTEME MOJBO-
nutes sHeprus.) [IpuBenure npumepsl yCTpOHCTB, B KOTOPBIX Pa0OYMM OPraHOM SIBIISIETCS T'as.
Kakum 3akoHaMm pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opras u3 raza’?

2. BeicoTa 31aHMS.

Kak u3Meputs BbICOTY 371aHMs ¢ momolibio 6apomerpa? Mcnonb3ys usBectsiii B TPU3
metoq Pobunsona Kpy3o, BbIABUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOMCTBa OapoMeTrpa U
npeioxkute 10 pa3HbIX CIOCOOOB ONpeIeNeHus BEICOTHI 3/1aHus.

3. IIpubops! 1 U3MEpEHNUs AaBICHHUS.

B «cunpHbBIX» H300peTeHUAX Bcerga mpuMeHstoTcs ¢usndeckue dhdextel. Uto Takoe
«pusnueckuit 3pdexr»? B TPU3 cymecTByeT cnenuaan3MpoBaHHbIM yKa3zaTelb (PU3NYECKUX
a¢dekToB U sBIeHUM s u3oOperareneil. [lo marepuanam cetn HTEpHET U3ydnTe pa3inyHbIe
KOHCTPYKLUHU MTPUOOPOB JUTsl U3MEPEHUs AaBIECHH: MAaHOMETP, AU depeHInalIbHbIi MaHOMETD,
BaKyyMMETp, OapoMeTp, naTuuku gaBieHus. CocTaBpTe CUCOK (pu3nueckux 3(pQexToB, HA OcC-
HOBE KOTOPBIX PabOTAIOT 3TH MPHOOPHI.

4. BakyyM B HayKe, TEXHHUKE U OBITY.

Hcnons3oBanne mycTOTH (BaKyyMa) BMECTO BEIIECTBA — ATO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJMH U3 M300perarenbckux npuéMoB. HabGepute B 11060i1 mouckoBoin
cucteme B VIHTepHETe clioBa «BaKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIHCOK
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUH C UCIOIb30BAaHUEM BaKyyMa.
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5. CamoIeTTbHBIN KaJIOPUMETP.

Hcnonb3ys BelIeCTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIC, «KOIIEEUHBIC»
pecypchl BELIeCTBa), CKOHCTPYHPYHTE U M3TOTOBBTE CaMOAETBHBINA KaTOPUMETP U3 IIACTUKOBOM
OyTBUIKH 1,5 11 1 amOMUHMEBOH OaHKHU M3-T10/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 11.

6. CocTosIHUS BEILlECTBA.

Hcnonp3ys usBectHolil B TPU3 «MeToa uncinoBoil ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperaTtHele COCTOsSIHMA BemecTBa. [Io kakoMy mapameTpy OHHM pacrosararorcss Ha ocu? Bos-
MOHO, y Bac Oyzier HeCcKoIbKO BapuaHTOB oceidl. KakuM cOCTOSTHHSIM BEIeCTBa COOTBETCTBYET
«HOJIb», 00JIACTh OTPULIATENIBHBIX U MAKCUMAJIbHO MIOJIOKUTENbHBIX 3HAUECHUN?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00b14HOM MHKpPOCKOIE JMH3BI U3rOTOBJIECHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MUKpOCKOII U3 Karutu BoAbl? [103BosIsIeT Jin yBenrueHne Takoro MUKpOCKONa YBUJIETh OpOYHOB-
CKO€ JBWXEHUE, HAPUMEp, YaCTHUIl aKBapeslbHOW Kpacku (Tymu) B Boae? Kakue Hemoctatku
MMEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUYECKUX cucTeM. Kakium 3aKoHaM COOTBETCTBYET TaKOW MUKPOCKOIT?

8. Bona B pemere.
Hcnonb3yst 3HaHUS 110 MOJICKYISIpHOH (pHU3MKe M M300peTaTebCcKue MpuEMBI, U3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX crmocoO0B TPaHCIIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEICHUsI IPOMEKYTOYHOM ATTECTALMM.
Hepequb BOHpOCOB, BBIHOCHUMBIX HA DK3aMCH:

1. 3akonwsl uaeasbHOro raza. BriBox ypaBHeHuss MenneneeBa-Kiamneiipona. 3akoH
ABorazapo. U3onponeccel (popmynsl u rpadpukn). BeiBoa 3akona Jlanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHS MOJEKYISPHO-KHHETUIECKON TEOPHH
uacanpHoro rasa. @opmynsl BHYTPEHHEH DHEPIUM HMICAIBHOIO ra3a U CpelHEH KBaJApaTUYHON
ckopocth. Pacnipenenenue sHEpTruu 1o CTETEHSIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmynsl. BeiBog pacmpenenenus bonbivana. OmnbiT
ITeppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI ra3a Mo cKopocTsaM (pacmupeneneHue Makcsemia). Guznue-
CKUH CMBICT (QYHKILMU pacrpeseneHus. Y ciaoBue HopMupoBku. Hanbomnee BeposiTHast CKOPOCTh U
3HaYeHHue (QPyHKIMM paclpesieieHus Mpy 3Toi ckopocTH. OyHKIMS pacnpeaeaeHns JUisi OTHOCHU-
TEITBLHON CKOPOCTHU. Y CIIOBHSI CYIIIECTBOBAHUSI aTMOC(EPHI TUTAHET.

5. DdodexTuBHBIE IUAMETP U CeYeHHE MOJIEKYIbl. BriBo popmMylt i cpeiHelt JTHHBI
cBOOOAHOrO Mpobera u Yncia CTOJIKHOBEHUH U OLIEHKA MOPSAJIKA ITUX BEIMYMH. BakyyMm.

6. SBnenus nepenoca. Juddy3us B razax. 3akon duka. Pacuer korddummenra camo-
T y3uu.

7. Buytpennee tpenue. @opmyna Hetorona. Kunemaruueckas u tuHamMudeckas B3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dypbe. CBsA3b MeXy KO3 pHIMeHTaMu epeHoca.

12



8. Buytpennss sHeprus kak GyHKIHsS cOCTOSHUA. [IepBhIif 3aKOH TEPMOAMHAMUKH U
ero paznuuHbie GopMynupoBkH. BeiBog popmynsl s pabotsl raza. [IpuMenenue nepBoro 3a-
KOHA TEPMOJMHAMUKHU K H30IPOLECCAM.

9. Kiaccuueckas Teopust TEINIOEMKOCTH MI€JIbHOTO raza. MossipHas U yzaenabHas Tel-
JOEMKOCTHU U CBSA3b MEX1Yy HUMHU. TennoéMKOCTH ITpH MOCTOSHHOM JaBJIeHUH U o0beMe. BriBoa
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. PU3MUecKuil CMBICI Ta30BOM MOCTOSHHOU R.

10. Anuabatudeckuid mporecc. BeiBog tpex gopmyn s aguadarel. CpaBHEHHE ajua-
0aTHYeCKOro U U30TEPMUYECKOro npoleccoB. BeiBoa dopmy:n s paboThl ra3a npu aguadbatu-
4ECKOM IIpoLecce.

11. Homutponuyeckuii mpouecc. YactHpie ciaydau. BeiBog ¢opmyssl moauTpomnsl. Bei-
BOJI YaCTHBIX (POPMYJI U3 YPaBHEHUS MOJIUTPOIIBL.

12. O6patumbie U HeoOpaTuMble Mporecchl. [loHATHE SHTpONMHMK TEPMOJUHAMUYECKOM
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akon tepmogunamuku. ®opmyna bonsimana. [Hopsaaox
u Oecniopsiiok B npupoze. Tperuil 3akoH TepMOAMHAMUKHU. Pacuer kosnnyecTBa TEMJIOThHl Yepe3
SHTPOIUIO.

13. Pacder nu3MeHEHHsI SHTPOIHMHU B MPOIECCAX MICATFHOTO ra3a (MPH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U IIABJICHUH.

14. IMuxnmuaeckue nporecchl. Ternobas mammHa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBox dopmyner KITJ. Teopembr Kapro. Pasnuynbie ¢popMymHpoBKH BTOPOTO 3aKOHA
TEPMOJAMHAMUKH. XOJI0IMUIbHAS MAILIHA.

15. Peanbuble ra3el. M3otepmbl peanbHoro rasa. Haceimennsiii nap. Kputuueckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanwsca ais 1 Mo u v Moneit. @u3ndeckuii CMBIC TOCTOSTH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHbie cocTosiHUSA. BHYTpeH-
Hsisl SHEpTUs raza BaH-nep-Baanbca.

17. B3ddexr Ixoyns — Tomcona. dusndeckas cynHocTh. uddepeHnnanbHpiii  K03¢d-
bunment [xoyns — Tomcona. uddepeHunanbupiii 1 UHTErpadbHbIl dhdexT. DHTampnus.
TemmepaTypa UHBEPCHH.

18. CBobGoanast ’HEprus Kak QyHKIUS cocTostHuA. Tpu hopMyarpoBKH i K03 duiim-
€HTa MOBEPXHOCTHOr0 HaTskeHus. OnbIT [1nato. 3aBucUMOCTh K03 UIIMEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBecHs Ha TpaHUIIE JABYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpuMeps! cMaunBaHNs 1 HECMAYHUBAHHUS.

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTHIO XKUAKOCTU. BriBoa dopmynel Jlamna-
ca. Yactuele cnyyau. Kanmnspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KalIUJUISpE.

21. Cummerpus KpuctayuioB. 4 tuna kpuctaioB. Jledpexrsl B kpuctamiax. Knaccuue-
CKasi TeOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rosonra u [Itu n xoynsa — Konmna.

22. daza. PazoBoe paBHOBecue. Pa3oBble Nepexoabl NEpBOro U Broporo poaa. Ilomu-
Mopdu3M. YCIOBHS KUTIEHUs, TUIaBJIeHHs, cyOonuManun. Y paBHenue Knaneitpona — Kiaysuyca.
TpoliHasg To4ka. JluarpaMMa COCTOSIHUM.

DOK3aMeH 1o AucuuIuinHe «MonekynspHas Gu3nka» MpoBOJIUTCS B MUCBMEHHOHN (opme
1o OmieraM, yTBEp)KJIEHHBIM B YCTAHOBJICHHOM MOPSJIKE.
Pexomenayercs cineayromue KpUTEPUHA OLIEHKY 3HAaHUM.

O1eHKa «HeyA0BJIETBOPUTEIbHO» BBHICTABIIAETCS B TOM Cydae, €ClId CTYIEHT JeMOH-
CTpUpYET:

- He3HAHUE OCHOBHBIX 3aKOHOB, ()OpMYJI, HOHATUI U TEPMUHOB y4eOHOW AUCLUIIIMHEI,

- MOBEPXHOCTHOE 3HAHUE TEOPETHUYECKOTO MaTepHaa.

O1eHKa «yA0BJIETBOPUTEIbHO» CTABUTCS CTY/I€HTaM, KOTOPbIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4Y€OHO-TIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM ISt
IPOI0JDKEHUs yueObl U paboThl O podeccuu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;
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- B OTBETax Ha HK3aMEHAIIMOHHBIC BOIPOCH MMEIOT HAPYIICHHS B MOCIEIOBATEIHLHOCTH
U3JTIOKEHUST YIeOHOTO MaTepuana, JeMOHCTPUPYIOT TOBEPXHOCTHBIC 3HAHUS BOMPOCA, TPUBOIST
0e3 MaTeMaTUYeCKUX BBIBOJOB HEOOX0AUMbIE (hu3udeckue HopmyIbl;

- IMEIOT KPAaTKHUE OTBETHI TOJIHKO B paMKax JICKIIMOHHOTO Kypca;

- IPUBOST HEYETKUE POPMYIUPOBKU (PU3NICCKUX IMOHITUN U 3aKOHOB;

- IMEIOT CYILECTBEHHBIE MOTPEIIHOCTH U IpyObIe OMMOKU B OTBETE HAa BOMPOCHI IK3aMe-
HAIIMOHHOTO OnJIeTa.

OreHKa «XOPOII0» CTABUTCS CTYyJIEHTaM, KOTOPHIE IPU OTBETE:

- 0OHapyXHMBalOT TBEPJOC 3HAHUE MPOTPAMMHOI0 Marepuaia, KOTOPBIH H3JIaraloT CH-
CTEeMaTU3UPOBAHO, MOCJIEAOBATEILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0OoJiee 3Ha4MMYI0 JIOTTOJTHUTEIBHYIO JINTEPATYPY;

- IOITYCKAIOT OT/IeJbHBIC IOTPEITHOCTH U HE3HAYUTEIIHHBIC OIIUOKHU TIPU OTBETE;

- HE TIOJIHOCTBIO MPHUBOSIT MAaTEeMaTHYECKUE BBIBOBI JUIsl (pr3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JIOMYCKAeT CEPhE3HBIX OIIUOOK M JIETKO YCTPAHSET OT/AEIbHbIC
HETOYHOCTH C MIOMOIIBIO TOTIOJIHUTEIBHBIX BOIIPOCOB MPETIOAaBATEIIS.

O1eHKa «OTJIMYHO)» CTABUTCS CTYICHTaM, KOTOPBIC IIPH OTBETE:

- 00Hapy)XMBaIOT BCECTOPOHHEE CHUCTEMATHUECKOE W TIyOOKOe 3HAHHE MPOTPaMMHOTO
Marepualia (3HaHWE OCHOBHBIX MOHSTHH, 3aKOHOB ¥ TEPMHHOB y4eOHOW TUCIMILUIMHBI, YMCHUE
OIIEPUPOBATH UMH);

- M3JIaraloT MaTepua JOTHYHO, TOCIIEI0BATEILHO, PA3BEPHYTO U YBEPECHHO;

- M3JIararoT Marepuaj ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, TMOATBEPKIACMBIMH
rpadukamu, nuppaMu WA MPUMEPAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- JICNIAI0T MaTEMATUYECKHIE BBIBOIbI (PU3NUECKUX (HopMyIT;

- IEMOHCTPUPYIOT 3HAHHE MaTepHaja JIeKIni, 0a30BbIX YIEOHHUKOB M TOMOJHUTEIHHON
JUTEPATYPHI.

OneHouHble cpeAcTBa I HHBAIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

- IIpY HEOOXOAMMOCTH MHBAIMJIAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3710pO-
Bbs [IPEIOCTABIISAETCS JOTOJIHUTEIBHOE BpeMs ISl IIOJrOTOBKU OTBETA HAa dK3aMEHE;

- IIPYU IPOBEIEHUH MPOILETypPhl OLEHUBAHUS PE3yJIbTaTOB O0yUYEHUs MHBAIUAOB M JIMIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbs NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

- IpU HEOOXOAMMOCTH Ui O0YUaIOUIMXCSl C OTPAHMUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbBSI
U MHBAJIMJOB IpOIEeaypa OLIEHUBAHUS PE3YyIbTaTOB OOYUYEHMs MO JUCLUILUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa orneHMBaHUs pe3yJbTAaTOB OOYUYEHMs] WHBAIMIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIO) MpeAyCcMaTpUBaeT NMpPEeJOoCTaBIE€HUE WH-
¢dopmanuu B popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3I0POBbsI U BOCIPUATHS UH(OpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

- B (popMe 3IeKTPOHHOTO TOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00y-
YarOIINXCA.
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5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS M CUUILTHHBI (MOTYJIfA).

5.1 OcHoBHas JiMTEpaTypa:

1. Xyxa M.A. MonekynsapHas ¢usuka: Texctsl gekiuii / M.A. XKyxa. — Kpacuomap: Kyb6an-
ckui roc. yH-T, 2011.

2. Tpodumosa T.U. Kypc ¢pusuku: yued. nocobue A HHKEHEPHO-TEXHUYECKUX CIICIUATBHO-
creit By30B / T.U. Tpodumosa. — M.: Akanemus, 2014.

3. CagenneB U.B. Kypc dusuku (B 3 TT.). Tom 1. Mexanuka. Monekynsipaas ¢pusuka. [Diek-
TPOHHBIN pecypc]: yued. mocobue — DnekTpoH. naH. — CI16.: Jlanp, 2017. — 356 ¢. — Pexxum
nocrymna: http://e.lanbook.com/book/95163.

4. AnemxkeBnd B.A. Kypc obmielt ¢pusuku. MonekynsapHas ¢usuka. [ DIeKTpOHHBIA pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariour, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

5. Kuxoun A.K. Monekynspuast ¢pusuka: yue0d. mocobue ajsi CTyIeHTOB (PU3MYECKUX CIIEIH-
anpHocTeil By30B / A.K. Kukoun, U.K. Kukoun. — CII6.: Jlans, 2007.

Jlnist OCBOEHHMSI IMCIUTUTMHBI MHBAIUAAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMEIOTCS W3IaHUS B JJIEKTPOHHOM BHUJAE B DICKTPOHHO-OMONMOTEYHBIX CHCTEMax
«Jlanby, «tOpaiiy, «YHuBepcuterckas oudmmoreka ONLINE».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. TpodumoBa T.U. OcHoBbl ¢usuku. Monekynspuas ¢usuka. Tepmonunamuka: [ydeOHOeE
noco6ue] / T. . Tpopumona. — M.: KHOPVYC, 2011.

2. Tpodumosa T.U. Kypc ¢pusuku: yue6Hoe nocodbue [nns By3oB] / T. U. Tpobumona. — M.:
Axanemus, 2010.

3. Kyxa M.A. MonekynspHas ¢usuka: gabopatopubsie padotel / M.A. Kyxa, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yH-t, 2014.

4. CasenbeB U.B. Kypc o0mieit pusuxu. B 5-u 1. Tom 3. MonekynsapHas ¢pusznka 1 TepMoIu-
HaMuKa. [DneKTpoHHbIN pecypc]: yueO. mocodbue — DnektpoH. naH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocryna: http://e.lanbook.com/ book/706.

5. Tenecunn B.P. MonekynspHas ¢usuka. [DIeKTpoHHBIA pecypc]: yued. mocobue — Diek-
TpoH. naH. — CII6.: Jlans, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.

6. ®wmsuka. [IpakTHKymM 10 pemieHWIO 3aaad. [DJIeKTPOHHBIH pecypc]: yded. mocobme /
JLJI. T'mankoB [u ngp.]. — Dnektpon. gan. — CII6.: Jlanp, 2014. — 288 c. — Pexxum noctyma:
http://e.lanbook.com/book/41013.

7. Bonbkenmreiin B.C. CoopHuk 3a1a4 no oOmemy kypcy ¢usuku / B.C. BonbkeHITelH. —
CIIO.: Kunxnsiii mup: [IIpodeccus], 2008.

8. MUponos U.E. 3anaun nmo oOuieii ¢pusnke: yueOHoe mocoOue Juist By30B. [DNEKTPOHHBIN pe-
cypc]: yae0. mocodue — DnekTpoH. naH. — M.: UznatenscTBo «JlabopaTopust 3nanuii», 2017.
— 434 c¢. — Pexum nocryna: http://e.lanbook.com/book/94101.

9. CagenneB M.B. COopHHK BONPOCOB W 3a7ad 1o oOmiei ¢usuke. [DIeKTpoHHBIA pecypce]:
yueb. mocobue — Onektpon. maH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 llepnoguyeckue U3IaHUs:

B 6ubmmoreke KyOI'Y mmerorcs ciemyromme MEepUOAMYECKUE H3JaHUS O MPOQHUITIO
JUCITUTITAHBL:

Bbuodusuxa.

B mupe Haykwu.
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Bectnuk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

XKypHan npukiagHol MEXaHUKU U TEXHUYECKOH (DU3UKH.
KypHast TexHu4YeCKON (UK.

N3Bectust BY308B. Cepus: ®usuka.

WnxenepHas ¢pusuka.

MenunuHcKas pu3nKa.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKkux Hayk.

®dusuka. PedeparuBnsiii xypuan. BUHUTH.

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOCHU S JUCHUILIMHBI (MOLYJIS).

1. Enunoe okHO qocTyma K oopa3zoBareabHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblii 00paszoBarenbHbId TopTan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nHayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. bosnpmas HaydHast oubimmorexa — URL: http://www.sci-lib.com/.

5. Paznen «MonekynsipHas ¢pu3uka U TepMOIUHAMUKa» EcTecTBeHHO-HAydIHOTO 00pa3o-
BatensHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazgen mo mostekynsapHOH (pu3MKe M TepMOIUHAMUKE Y4eOHO-00pa3oBaTeabHOU (u-
3MKO-MaTeMaTH4eckoi onbmuoreku caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlextmu o dusuke aast BY3os — URL: http://physics-lectures.ru/.

8. Paznen «TepmonnHamuka u craTdusuka» odpasoBarenbHOro npoekra A.H. Bapruna
«®Du3nka, XuMUsi, MaTeMaTUKa CTYICHTaM U IKoibHuKamM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opMynel 1O  MoOJIEKyJIspHOM  ¢u3uke u  TepMmoamHamuke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caiit KyoI'Y cpeasl MoaynpHOro auHamuueckoro oOyuenuss Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOUIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(moxyns).

B y4eOHol aucuuIUIMHE MPEeIyCMOTPEHBI JEKIIMOHHBIE U CEMUHAPCKHUE ayJAUTOpPHBIE 3a-
HATH. 1711 JOCTHKEHHS BBICOKMX PE3yIbTaTOB OOYUEHUS CTYIEHTY HEOOXOIMMO 3HATh TPUEMBI
OBICTPOro KOHCHEKTUPOBAaHUS yueOHOro Marepuana M ero 3pQpexTuBHOro 3anomMuHanus. WH-
dbopmarust 00 3TUX npuéMax umeercs B cetu HTepHeT u Ha caiite Moodle KyoI'V.

JUis yCcTIenHOro 0CBOeHMsI TUCHMIIIMHBI «MoJekyispHas Gu3nuka» npu camocmosmens-
HOU pabome CTYIEHT JO0JKEH UMETh:

1) KOHCIIEKT JIEKINii B OyMa)KHOM HJIH SJIEKTPOHHOM BUJIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a]1a4 B COOTBETCTBHHU CO CITUCKOM JIMTEPATY-
pbL;

3) TeTpanb ISl CEMUHAPCKUX 3aHATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYEeCKH padoTaTh B TEUEHUE CEMecTpa M0 H3YyYCHHIO
TEOPETUYECKOr0 MaTepraja U OCBOCHHUIO TUIIOBBIX IPUEMOB PELICHUS 3a1a4 1o (hU3HKe.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI yUeOHOU NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYIO0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSTHSM IO KOHCIEKTaM U y4eOHOH
JUTEpaType;

— BBITIOJTHEHHE JOMAITHUX 33JaHui (pelIeHue TUITOBBIX 3a/1a4 10 MOJISKYIISIPHON (U3UKe
¥ BBIITOJIHEHNE TBOPYECKUX 33/IaHUI TEXHUYECKOW HAIPABICHHOCTH);
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— IOUCK MH(OpMaIu 1o 3aJaHHOH TeMe B ceTH MHTEepHeT.

Cpoku evinonHeHus OOMAWHUX 3a0aHUU: BBHITIOJHEHHAS OMAlIHsS pabora (peuiéHHbIe
3aJja4uM) MPEAOCTABISIIOTCS Ui MPOBEPKH MPENOAABATEI0 Ha OYepeqHOM (CeIyIoIeM) yueo-
HOM 3aHSTHH.

®I'OC BO Tpebyer moaAroToBKH OakajaaBpOB K HAyYHO-HCCIIENOBATEILCKOM M MHHOBA-
[IMOHHOW BHJIaM NMPO(eCcCHOHAIBHON AEATENbHOCTH, a (PU3UKA SBISAETCS OJHOM U3 OCHOB Hayd-
HO-TEXHUYECKOro mporpecca. [loaroMy /i pa3BUTHS TBOPUECKOTO MBIIUICHHS, CIIOCOOHOCTH K
camMo00pa30BaHUIO M B KAYECTBE METOJUKH MPAKTUYECKOTO MPUMEHEHH MOJyYeHHBIX Ha JIeK-
LUSAX 3HAHUW CTYJEHTaM PEKOMEHIYETCS M3Y4YEHHE U MPUMEHEHUE TEOpUU peUIeHUs n3o0pera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TuM Kakjas JieKIus 3akaHuuBaeTcsi TBopueckum TPU3-
3a/laHMEeM TEXHUYECKOW HAIpPaBIECHHOCTH, CBA3aHHBIM C JICKIIMOHHBIM MAaTEPHAIOM, HAyYHBIMU
HCCIICIOBaHUAMHU WM oOydeHneM B By3e. Bo3morknbie pemenus TPU3-3ananuii 06cyxmaaroTcs
Ha OYEPEIHOW JICKUHMU WM CEMUHAPCKOM 3aHATHUM U OTMEYAIOTCS CTYIEHTHI, IPEJIOKUBIINE
HauOoJiee TOJIHBIE M OpUTHHANIbHBIE pemieHus. s BeimonHeHus: TPU3-3aganuii cTyneHTam
HE00XO0UMO MMeTh HaudaibHble 3HaHus o TPU3. [{ns 3Toro pekoMeHayercsi caMOCTOSTENbHO:
1) u3yunth 3jeKkTpoHHyI0 KHUTY «BBemenne B TPU3. OcHOBHbIE TOHATHS U TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) wu3yuuts Mmarepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3y»; 3) nmpouects kuuru mo TPU3 u3z 6ubnmmnoreku Kyol'Y; 4) moceTuTh COOTBETCTBYIOIIHE
TPU3-caitThl.

B ocBoeHun mMCHMIUIMHBI MHBAIUAAMH U JIMIIAMU C OTPAHUYECHHBIMH BO3MO>KHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOJTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NnnuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIOIIUM MHJMBUYaIU3aluid OOyYEHHUs] U YCTAaHOBJICHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W O0O0y4aroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3710POBbSI.

YCHemHocTb OCBOSHHS CTYACHTOM y4eOHON JUCIMILTUHBI OTPAXKAETCS B €T0 pelimunee —
cyMMe 0ajuioB, KOTOpasi GOpMHUPYETCS B TEUEHHE CEMECTpa IO Pe3ysIbTaTaM BBIIIOJIHEHHUS J0-
MAaIIHUX pabOT U TBOPYECKUX 3aJaHUN, TECTUPOBAHUS, KOHTPOJIBHBIX PadOT, YCTHBIX ONPOCOB,
BHYTPUCEMECTPOBOM aTTECTAIMH, 3aIIUT Ja00paTOPHBIX pabOT U aKTMBHOCTU HAa CEMHHAPCKUX
3aHATHSIX.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOIO NpoLecca 10 JUCHUILINHE (MOAYJII0).

8.1 Ilepeuenb HHPOPMALMOHHBIX TEXHOJIOT HIA.

1. KoMIbroTepHOE TECTHPOBaHUE MPU TEKYILIEM KOHTPOJIE.

2. KoHCynbTHPOBaHKE OCPEACTBOM DJIEKTPOHHOM MOYTBHI.

3. Mcnonp3oBanue 2JIEKTPOHHOM mpe3eHTanuu Ha caiite Moodle KyoI'Y.
8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 00ecCIeYeHUsI.

1. Cpena MmoxypHOTO AMHAMUYECKOTO 00ydeHus Moodle.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTajor HayuHol oubnuorexku Kyol'y

(http://212.192.134.46/MegaPro/Web).
2. DnektpoHHas OubmMoTedHas cuctema «Y HuBepcuteTckast ondmmorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).
3. DnexTpoHHas OMOIMOTeYHAs cucTeMa m3aareascTBa «Jlarby (https://e.lanbook.com/).
4. DnexTpoHHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru/).
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9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMass Iz  OCYLIECTBJICHHS
00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIINHE (MOAYJIIO0).

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITITNHBI

Ne Buj pador
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHsle Aynutopus 201c, ocHaleHHass UHTEPAKTUBHBIM MPOEKTOPOM U
3aHSATUS MarHUTHO-MapKEepPHOM TOCKOH.

2. Cemunapckue Aynuropus 230c, ocHallleHHas MAarHUTHO-MapKEPHOM TOCKOH.
3aHSATUS

3. I'pynmossie Aynuropus 230c, ocHallleHHas MAarHUTHO-MapKEpHOU TOCKOH.
(MHIUBHTYaTIbHBIC)
KOHCYJIbTallUU

4. | Texyuui KOHTpoOJb, | Ayautopust 227c, OCHallleHHas IE€PEHOCHBIM IMPOEKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEePHOM TOCKOM.
aTTecTanus

5. CamMmocTogTeabHas Aynutopus 311c, ocHallleHHass KOMIIBIOTEPHON TEXHUKOM € MOJI-
pabora KIIIOYEHHEM K ceTH MHTepHeT.
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