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1 Hesn u 32124y M3y4YeHHs TUCHUNIUHBI.
1.1 llean ocBOEHUS 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 aTh 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 PEHICHHS 3a7ad [0 OCHOBHBIM pa3JieliaM MOJICKY-
JSIPHOM (PU3HKH;

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

1.3 MecTOo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPaMMBblI.

HucuuruinHa «MosekysspHas ¢Gu3nuka» OTHOCUTCS K o0s3aTenbHOi yactu bioka 1 mo-
nynst «Dusuka» ydyeOHoro iaHa. JlJig yCnemHoro u3y4eHus JUCHUIUIMHBI HE0OX0AUMbI 3HaHUS
HIKOJBHOIO Kypca (PU3MKM M OCHOB MaTeMaTH4ecKOro aHanusza. OCBOECHUE JAUCLUILIMHBI HEOO-
XOJMIMO JUUTSl U3YYEHUS IPYTHX Pa3JesioB (PU3HMKH, a TAKXKE TUCIHUILTHHBI «brnodusukay.

1.4 TlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHMs MO AUCHHUILIMHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaMMBbI.

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

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | KoMIe- KOMIIETEHIINH o0yyaromuecs 10JIKHbI
" | TeHUMH (unu e€ yacTh) 3HATH YMeETh BJIaJIeTh
1 OIIK-1 | CnocoOeH NpuMEHATh | TEOPETUUYECKUE OC- | IPUMEHSITh HaBbIKaMU U
€CTECTBEHHOHAYYHBIE | HOBBI, TOHSTHS, €CTECTBEHHO- | METOAAMHU
1 OOLIEVH)KEHEPHBIE | 3aKOHBI U METOJbl | Hay4HbIE U pelieHus 3a-
3HAHUS, METOJIbI Ma- UCCIIEIOBAaHUM MO- | OOIIEnHXKe- J1a4 110 OCHOB-
TEMaTU4YECKOro aHa- JeKyJIspHON (U3M- | HEpHBIE 3Ha- HBIM pa3zesiam
JIM3a U MOJENNPOBa- KW; TPAHULBI IPU- | HUS B MHIXKeE- MOJIEKYJISIp-
HUsI B MH)KCHEPHOU MEHUMOCTHU (U3H- | HEpHOMU Jes- HOM pu3uKu
NESTEIbHOCTH, CBSI- YECKUX MOJENEN U | TEIIBHOCTH
3aHHOM ¢ pa3padboT- TEOPHUid, UCTIOJIb3Y-
KOH, IPOEKTUPOBAHU- | €MBIX JUIs OIU-
€M, KOHCTPYUPOBAHU- | CAHMS CBOMICTB Be-
€M, TEXHOJIOTUSIMU IIIECTB HAa MOJIEKY-
MIPOU3BOJICTBA U DKC- | JIIPHOM ypOBHE
IuTyaTtaiuy OuoTex-
HUYECKUX CUCTEM




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO11ast TPYAOEMKOCTh AMCHHUILUIMHBI cocTaBiseT 4 3ad. en., (144 gaca), ux pacmnpenene-

HHE 110 BUJIaM paboT MPEeJCTaBIeHO B TaOIHLIE.

Bun yaebHo# paboTbl Bcero 2-i1 cemecTp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 64 64
3aHsATUS JEKIIMOHHOTO TUTIA 32 32
JlabopaTopHbIe 3aHSATHS - -
3aHATHSI CEMUHAPCKOTO TUIIA 30 30
(ceMUHApBI, MPAKTUYCCKUE 3aHSITHS)
HNnas koHTaKTHas padora:
Kontpois camoctositenbHoi pabotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP), sxzamen 0,3 0,3
CamocrosiTejibHAasi pa60oTa, B TOM YHCJI€:
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 20 20
BrIimomHeHUEe TBOPUECKUX, KOHCTPYKTOPCKUX
U MCCIIEIOBATENbCKUX 3a/IaHUH, YTITyOISIONINX 10 10
U PACHIMPSIOIINX JICKIIMOHHBIA MaTepHa
Perenue 3a1a4 no MoJeKyasspHol Qu3nke 10 10
KonTpoJn:
[TonroToBKa K SK3aMEHY 35,7 35,7
O0uas Tpy10eMKOCTh | Yac. 144 144
B TOM YHCJIe KOHTAKTHas padora 68,3 68,3
3a4. ejl. 4 4

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Paznensr (TeMbl) AMCIUTUIMHBL, H3y4aeMble BO _2-M  CEMecTpe:

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

1 | UneansHblii ras 28 8 8 - 12
2 | SIBmenus mepeHoca 20 6 6 i 3

B rasax
3 | TepmonHaMuKka 32 10 10 - 12
4 | PeanbHbIC Ta3bl, )KUJIKOCTH 24 8 8 i 8

Y TBEPJIBIC TEIa

Hmozo no oucuuniune: 32 32 - 40

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

tust, CPC — camocTosTenbHas paboTa CTy[eHTa.

JIP — naGopaTopHbIe 3aHs-

(*) — «Pusnueckuii nmpaktukym» (51.0.17.06) mo monekynspHOW (U3UKE MPOBOJUTCS OJIHO-

BPEMEHHO B BUJIC OT/ICIbHON y4eOHOM TUCIUIUIUHEI.
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2.3 Conep:xaHue pa3iesioB (TeM) TUCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
HaumenoBanue
No Coneprxanue pasnena (TemMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJISI
1 MounekyinsapHO-KuHEeTHYeCKas Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3omnpoueccsl.
VYpaBuenne MenneneeBa-Kianeiipona. 3akon [anb- V CTHBI
ToHa. MossipHas Macca CMecH. orpoc,
2 . OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM TeCTH-
Uneanpubii
ras TEOPUU UEATBHOTO rasa. poBaHUE,
IIPOBEpKa
3 bapomerpuueckas popmyna. Pacipenenenue boib- IOMALITHETO
IMaHa. 3a1aHus
4 Pacnipenenenue Monekyn raza mo CKOpocTsIM
(pactipenenennie Makcgena).
5 Db dexTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. V CTHBIH
Cpenssis ImuHA CBOOOTHOTO Mpodera u 9ruciio ompoc,
SBnenus CTOJIKHOBeHUH. Bakyym. TECTH-
6 nepeHoca Juddysus B razax. 3akon @uka. Buyrpennee tpe- poBaHue,
B razax Hue. ®opmyna HetotoHa. poBEpKa
7 TennonpoBoaHoCTh. 3aKk0H Dyphe. AOMAIIHETo
3a/1aHus
8 Pabora rasa. [lepBblii 3aKOH TEPMOJUHAMUKY U €TI0
MIPUMEHEHHE K U30MPOLECCaM.
9 TemnnoeMKoCTh UEaIbHOTO Ta3a. .
. YcTHbI
YpaBHenue Maiiepa.
= = orpoc,
10 Anunabatuueckuii mponecc. [lonurponuueckuit npo- TecT
1ecc.
TepMmoanHaMuka v = pOBaHUE,
11 OuTponus. Bropoii 3akoH TepmoauHamMuku. TpeTwii HpoBepKa
3aKOH TEPMOJMHAMHKH. PacueT H3MEHEeHHsI SHTPO-
JIOMAIITHETO
MUY B IpOIleccax MaeaabHOro ra3a, mpyu HarpeBaHUU
3a/laHus
Y TUIaBJICHUH.
12 TemuoBas mammHa. [{ukn Kapro. Teopemsr Kapho.
XoJIOAUIbHAS MallluHA.
13 Peanbnblie ra3sl. Kputuueckoe coctosiHue. YpaBHe-
Hue Ban-nep-Baansca. Dddexrt Jxoyns — Tomcona.
OHTAJIBNHNS.
14 Kunkoctu. CBob60oHAs sHEprUs. [ToBepxHOCTHOE
HaATSHDKEHHE. Y CIIOBUSI PABHOBECHS Ha TPAHUIIE IBYX Ve THBI
KUIKOCTEN M HA TPAHULE )KUJIKOCTh — TBEPAOE TEJIO.
PeanbHbie rass, a PaHHIL A pa oIpoc,
CmauuBaHue, HeCMaylBaHUE.
15 KUIKOCTH U i - poOBEpKa
TBEpIIBIE TeNa ABJIEHNE MTO]l HCKPUBJICHHOM TIOBEPXHOCTBIO KM/l | ;v ver,
koctu. @opmyna Jlannaca. KanumnsipHele siBieHus. sa/IaHus
16 Kpucrannudeckue TBEpABIE TeNa U UX TETLIOEM-

KOCTb. Pa30BbIE NEPEXOBI IEPBOTO U BTOPOIO POJA.
VYpasuenue Knanelipona — Knaysuyca. J[narpamma
COCTOSTHUM.




2.3.2 3aHATHS CEMHMHAPCKOI0 THMA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. MonekynsapHO-KHUHETHYECKAs Teopusi. Modb.
Momnspnas macca. Yucno ABoraapo. M3omnpo-
neccol. YpaBHenue MenpaeneeBa-Knaneripona.
3akon JlanbToHa. MosisipHas Macca CMECH.
VYcTHBIT onpoc.
2. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO- T
. €CTUPOBaHUE.
KMHETUYECKOM TEOpUH UI€aIbHOIO rasa. Tposepxa
Wneansubiii BuyTtpennss sHeprus uaeajibHOro rasa. [IOMALIHETO
ras Cpenusis KBagpaTuiHasi CKOPOCTb. 3a[aHHs
3. bapomerpuueckas popmyia.
Pacnpenenenue bonbimana.
Pacnpenenenune mosnekysn ra3a no CKOpocTsImM
(pactipenenenne Maxkcgeia).
4.
[TuceMeHHast KOHTPOJIbHAS PaboTa.
5. D¢ddexTuBHBIC TUAMETP U CEYCHHE MOJIEKYIIBI.
Cpenuss quuHa cBOOOAHOrO mpobera u yucio | Y CTHBIM OIpoc.
CTOJIKHOBEHUI. Bakyym. Tectuposanue.
6. SBneHus Huddysus B razax. 3akon Ouxka. lposepia
JIOMAILIHETO
nepeHoca Bnyrpennee tpenue. ®opmyina HeroTona. -
B raszax TennonpoBoaHOCTh. 3aKOH Dyphe.
7.
[TucpbmeHHast KOHTpOJIbHAs padoTa.
8. Pa6ota ra3a. [lepBblil 3aK0H TEPMOJTUHAMUKH U
€ro NMpUMEHEHHUE K N30IPOIECCaM.
TennoeMKoCTh UI€aTbHOTO ra3a.
YpaBaenue Maiiepa.
9. AnnabaTUdecKuii mporecc.
IHonuTtponuyeckuii nporecc. .
YcTHbI onpoc.
10. OHtponus. Bropoii 3aKk0H TepMOJUHAMUKH. Tecrupoanme.
Tpernii 3aKOH TEPMOINHAMHUKH. IIposepxa
TepMonnHaMuka (Pacder M3MEHEHHUS YHTPONHUH B MpoIleccax JIOMAIITHETO
HJeanbHOTO Ta3a (mpu nmoctosHHbX P, V, T, SafaHus
Q), Ipu HarpeBaHMUH U TUIABICHUHU.
11. [ukn Kapno. Teopemsr KapHno.
XonoaunapHas MallyHa.
Pacuetst KII/] pa3iu4HbIX UKIOB.
12.
[TucpmeHHast KOHTpOJIbHAS padoTa.




13.

14.

PeanbHbIe ra3sl,

15.

KUIKOCTU U
TBEpAbIE TEa

16.

PeanbHble ra3sl. Kputnueckoe cocTosHUE.
VYpaBnenue Ban-nep-Baanbca.

}KI/II[KOCTI/I. HOBerHOCTHOC HaTsXKEHUC.

YcrHbI onpoc.
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA.

TectupoBanue.
VYcioBus paBHOBECHS HAa TPAHUIIC IBYX KUJIKO- Tposepka
CTEW U Ha TPAHHUIIE )KUIKOCTb — TBEPJIOE TETIO.
JIOMAIIHETO
JlaBiieHHE IO HICKPUBJIIEHHON TOBEPXHOCTHIO 3aaHus

x)unkoctu. @opmyna Jlamnaca. Kanummsper.
Vpasuenue Knanelipona — Knaysuyca.
JlnarpamMmma COCTOSIHUH.

[MucpbmMeHHast KOHTpOJIbHAS paboTa.

Hasd yqe6Ha>1 JUCIHUITIIINHA.

2.3.3 JlaGopaTopHble 3aHATHS.

B nanHO# yueOHON nuCHUIUIMHE JIaOOpaTOpHBIE 3aHATHS HE MpenycMoTpeHbl. OqHako,
OJIHOBPEMEHHO C JIEKIIUAMHU U CEMUHAPCKUMU 3aHATHSAMMU 110 MOJIEKYJISIPHOM (U3MKe MPOBOAUT-
cst «Dusnveckuit npaktukym» (b1.0.17.06), KOTOpBIN BBIICICH KaK OTIACIbHAS CaMOCTOSITEIb-

2.3.4 llpumepHas TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — He IPEAYCMOTPEHBI.

2.4 TlepevyeHb Y4eOHO-METOIHYECKOT0 00ecedeHHusl VIS CAMOCTOSATEIbHO PadoThI
00y4JaoIMXCs MO AUCIUTINHE.

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecnieueHUs JAUCITUITIIMHBI

Ne Bun CPC .
110 BBITIOJIHEHUIO CAMOCTOSITETIHHON pabOTHI

1 2 3

1. |[Ipopabotka Meroanueckue yka3aHus [0 U3y4IEHUIO TEOPETHUECKOT0 MaTepHaia,
TEOPETUYECKOTO  |yTBEpKICHHbIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOT U, IPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.

2. |BbimonHenue 1. XKyxxa M.A. MonekynsipHas (pu3nKa: TEKCTHI JEKIUH (C 3a1aHus-
TBOPYECKUX, mu o TPU3) / M.A. Kyxa. — Kpacnonap: KyOanckuii roc. yH-T,
KOHCTpykTOpcKux |2011.

U MCCIIeIoBaTeNb- (2. Marepuaisl B 2JIEKTPOHHOM BHJIE B CPeJie MOYJIHHOTO JHHAMU-

CKUX 3aJaHui gyeckoro o0y4yenust Moodle KyoI'Y na caiite http://moodle.kubsu.ru
(napOpMAaIHS IO TeOpUH perieHus n3odperarenbekux 3anad (TPU3)
ISl pa3BUTHSI TBOPYECKUX CIIOCOOHOCTEHH).
3. MeTtoauueckue yKa3aHusi K CaMOCTOSATEIbHON padoTe CTyIeHTa
JUIs1 BBITTOJIHEHHSI TBOPUYECKUX 3a/IaHUM 10 PeIICHUIO U300peTaTeib-
CKHUX 3aJ1ad, YTBEpKICHHBIC Kadeapol paarnohu3nKi 1 HAHOTEXHO-
noruii, nporokos Ne 7 ot 20.03.2017.

3. |Pemenwue 3amau 1. MeToauueckue yKazaHus sl pEIIeHHs 3a/1a9 1o (PU3HKe, YTBEP-

110 MOJIEKYJISIPHOM
buzuke

*KICHHbBIC Kapeapoil paarnopu3uKi U HAHOTEXHOJIOTHIA, TIPOTOKOJ
Ne 7 o1 20.03.2017.

2. MarepuaJbl B 3JIEKTPOHHOM BHJIE B Cpeie MOYJILHOTO IUHAMHU-
yeckoro o0y4yenust Moodle KyoI'Y wa caiite http://moodle.kubsu.ru
(mpuMepsI peleHus 3a1a4 U KpaTKue PEeKOMEHIAINH 110 UX pellie-
HUIO).
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Y4yeOHO-METOANMYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YYalOIIUXCS W3
YHCJIa MHBAJIKJIOB U JIUII C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHSIM HX 3JJOPOBBS M BOCIIPHUSITHS HH(DOpMAIIHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s 7M1 ¢ HApPYIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B mieyaTHo opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

JIaHHBIN MepeueHb MOXKET OBbITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa 00Y-
YarOIIHAXCHL.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCUUILIMHBI «MonekynspHas $pu3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTE/IbHbIE TEXHOJIOTHHU:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbBIE TEXHOJIOTUH;

— npoOsieMHOe 00y4eHue.

Ha nexnum BoiHOCUTCA 80 % Marepuana, U3J0KEHHOTO B MPOrpaMMe JUCLMILIMHBL
Ocranbhbie 20 % MaTepuana BBIHOCSTCS Ul CAMOCTOSITENILHOTO U3ydeHus. YacTh JEKIIMOHHBIX
3aHATUH MPOBOJATCS B CHELHATU3UPOBAHHON ayTUTOPUM C MPUMEHEHHUEM MYJIbTUMEIUNHHOTO
IPOEKTOpa B BUJIEe yueOHOI npe3eHTauuu ¢ oocyxaenuemM. [Ipu o0bsiIcCHEHUN HOBOrO MaTepuana
UCIIONB3YIOTCS IPOOJIEMHOE U3JI0KEHHE MaTepHralia U mouckosas Oecena. [1o ocHOBHBIM pa3ze-
JaM JUCUUIUIMHBI BBIMTYIICHO y4eOHOoe m3naHue «MomnekynsipHas (U3UKa: TEKCTHI JICKIHN,
umeromeecst B oudmuorexke Kyol'Y. Crynenram y4eOHBIN MaTepual IPEAbIBIsSETCS TaKkKe U B
3JIEKTPOHHOM BMJIE JUUIsl O3HAaKOMJIEHUS M M3ydeHus. braronaps sToMy cokpaiaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHM, YTO TMO3BOJSAET II0Ka3bIBaTh JIEMOHCTPALlMOHHbIE
OTIBITHI M HAIJIAHbIE TOCOOMS, 00CYKAaTh COBPEMEHHbIE TOCTH)KEHUSI HAYKU U TEXHUKH, pa3ou-
paTh KOHKpETHbIE NMpOOJEeMHbIE CUTyallud M M300peTraTenbckue 3agaun. Kpome Toro, B KoHIe
KaXKJ0ro JIEKIMOHHOTO 3aHSTHUS CTYAEHTaM IPEAJIaratoTcsl 1Jsl BBINOJIHEHUS] TBOPUYECKHE, KOH-
CTPYKTOPCKHE U MH)KEHEPHbBIE 3aJjaHusl, YIIyOIsIIoIINe U paclIpsAIOIINe JIEKIIMOHHBIM MaTepu-
aJl, pa3BUBAIOLIME HHHOBAIMOHHOE MBILIUIEHUE U (aHTa3MI0, a TAK)KE yMEHHe padoTaTh C MpHU-
BJIEYCHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTUI JJIs MOUCKA YUeOHBIX MaTepuajoB B
cetn MHTEepHeT. 3a/laHusl OCHOBaHbI HA COBPEMEHHON TEXHOJIOTUU TBOPYECTBA — TEOPUU pelle-
Hus u3oOperarenbckux 3anad (TPU3), u pe3ynbraThl BBINOIHEHHS ITHX 33aHUNA 00CYXKJAl0TCs
Ha cJeIyromel JeKIUU Ui CEMUHAPCKOM 3aHSATHUH.

HNHpopManinoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH MPEACTaBIECHbl TAKXKe Cpeloil Mo-
nyJabHOTO AuHamudeckoro ooydyenuss Moodle. Ha caiite Moodle Ky6I'Y co3nan 3neKkTpoHHBbIH
Kypc «MonekynsapHas ¢uzuka st @TO» mia obecriedeHnss HHTEPHET-TMOAACPKKH O0yUSHHUS.
CryneHTaM JOCTYIHBI CIEAYIOUIME y4eOHO-METOJWYECKHUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIEKTHI JIEKIIMHA, TPUMEPbI pelIeHus 3a/1a4, ONHUCaHus JabopaTopHbIX paboT ¢ peKoMeHaa-
IUSAMHU 10 X O(OPMIICHHUIO U 3alUTe, TECT, NEPeYHN y4eOHOM JIUTEepaTyphl U dK3aMEeHaI[MOH-
HBIX BOIIPOCOB, MH(POPMAIIUSA O PALMOHATBHBIX NpUEMax 3allOMUHAHMs Y4eOHOTO Marepuana u
OBICTPOMY KOHCIIEKTUPOBAHUIO, MaTE€PUAIBI ISl pa3BUTHS TBOPUYECKHX CIIOCOOHOCTEH.

Ha npakTnyecknx (CeMHHApCKHX) 3aHATUSIX paccMaTpUBAIOTCS (pparMeHTHl TEOpHUH,
TpeOyroIIHe CI0KHBIX MaTEMaTHUECKUX BBIKJIA/I0K, Pa3IMYHbIe METObI PEIlIeHus 3a/1a4, Haubo-
Jiee TUIIMYHBIE, TPYAHbIE U TBOpUECKHE 3aAauu. J{s 3akperieHust MmaTepualia, paccMaTpuBaeMo-
ro Ha CEMHMHAapax, CTYACHTHI MIOJIy4aroT JOMAIllHUE 3a/1aHus B BUJE 33]1a4 U3 COOTBETCTBYIOIINX
3a/1a4HUKOB.

JlaGopaTopHble 3aHATHA (BBIJICIEHHBIE B OTACIBHYIO y4eOHYIO AUCUUIUIUHY — «DPu3u-
YECKUH MPAKTUKYM») MPOBOJATCS B CHELUAIN3HUPOBAHHON J1a00paTopuy MOJIEKYISIPHON (PU3HUKH
Ha JlabopaTtopHbix yctaHoBkax JIKT rpymnmnamMu cTyZeHTOB U3 2 YeI0BEK.
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D hEeKTUBHOCTh YUEOHOU NEATETLHOCTH CTYJIEHTOB OIICHUBACTCS MO PeHTHHIOBOM CH-
creme.

B yuebGHOM mpoliecce HUCIONIb3YIOTCS CIEAYIOUE AKTUBHbIE H HHTEPAKTHBHBIE (hop-
MBI TIPOBE/ICHUS 3aHATHI: JCKIIMOHHBIE JEMOHCTPALUU ¢ OOCYKICHHUEM, TUCKYCCHS, TIONCKOBasI
Oecema, TBOpueckre HHCTpYMeHThl TPU3, paz0op KOHKPETHBIX CUTYaIlU, TBOPUYECKUEC 3aIaHHS,
paboTa B MaJIbIX TpyIIax.

JUia i ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbS MPEIyCMOTpPEHA OpraHu3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM AJIIEKTPOHHOU IMOYTHI.

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

Texymui KOHTPOJIb:

— YCTHBIHM OMpoC 0 KOHTPOJIBHBIM BOIIPOCAM 110 pa3zenaM yu4eOHOM MporpaMmsl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE Pa0OThI IO PELICHUIO 33/1ay;

— JIOMAaIllHUE 3a/I1aHUs K CEMMHAPCKUM M JIEKIMOHHBIM 3aHATHUAM (AJI1 CAMOCTOSITENIbHOM
paboThI).

[IpomexxyTouHas arrecranus:

— 3K3aMEH.

4.1 ®doHx OLIEHOYHBIX CPEACTB /JIs MPOBeAeHUs TeKYIlel aTTeCTAIUMN.

4.1.1 IlpuMepbl KOHTPOJILHBIX BOIPOCOB IS YCTHOI'O ONPOCA MO pa3jejaM yueOHoil
NPOrpaMMmBbl.

Pa3zoen 1. Hoeanvnuwiit 2as.

Onumure IpoCTeMIIyI0 MOJENb BEILIECTBA — UJICAJIbHBIH ra3.

Kakue ymporienus aenanich Mpu BeIBoje 6apoMeTprueckoi hopMysib?

Kak M0oxHO npruOIM3UTENHHO OIEHUTH BBICOTY aTMOchephI?

OOmbsicHuTe pu3MUecKuil cMbIca pacnpeaeneHus bonpimana.

KaxoB ¢guznueckuii cMbIcil QyHKINN paclpeeeHus] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. Henenun nepenoca 6 zazax.

IIpuBenuTe mpUMepHl NCIIOJIB30BAHNS BaKyyMa B TEXHUYECKHUX yCTPONCTBAX.

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

[Touemy nuddy3ust KuIKOCTEH MPOUCXOIUT 3HAUUTEIBHO MEJUIEHHEe, 4eM Iud¢ys3us
ra3zoB?

UYro HazbIBatoT Ko3duimenTom nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
IIapaMeTpPOB OH 3aBUCUT JJIs Ta30B7

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEPATyphbl?

Pazoen 3. Tepmoounamuxa.

[Touemy Termnoémkocts Cp 0obIIe TeTUIOEMKOCTH Cy?

YTOo nmpoucXoauT ¢ TEMIIEpATypou ras3a, €CIM OH PacUIMPSAETCS IPU MOCTOSHHOM JaBJie-
HUU?

UYTo MpOUCXOAUT C TEMIIEPATYpOii ra3a, €Clii OH pacIIupsieTcs aauadaTnyecku?

B nusenbHOM ABHrartene BO3AyX MOABEPraeTcsl OUYEHb CHIIBHOMY M OBICTPOMY CHKATHIO.
st wero ato nenaercs?

Kakne KOHCTPYKIIMM «BEYHBIX JABHraTeNeH» «CO3/aHb» 10 3aKOHAaM MOJIEKYJISIpHOH (u-
3UKHU?

Pa3zoen 4. Peanvnuie 2azwl, Hcuoxocmu u meepovie meJa.

OObscHUTE pa3NUYUE SKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baanbca.

Kakyro *uaxocTb MOKHO HAJIUTh B CTaKaH BBILIE €ro Kpaép?



[ToueMy y Bcex BeNIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIIACTCS C YBEIUUYEHUEM TEM-
neparypsi?

Kuakue jekapcTBa 4acTO OTMEPSIOT KAaIUISIMU. SBISIETCA JIM 3TO JOCTATOYHO TOYHOM
Mepoit?

UTto Takoe «OMMETaIII» U TJ€ OH MPUMEHSETCS?

4.1.2 HpnMep TECTOBOI'O 3aIaHUA 1JIsI CCMUHAPCKOI'0 3aHATUA.

1. Ouenure, BO CKOJIBKO pa3 YBEIMUYUBACTCS CpPEJHEE PACCTOSHUE MEXKIY MOJEKyJIaMu
BOJIBI TIPY TIEPEX 01 BOJIBI M3 TBEPJIOTO B ra3000pa3HOE COCTOSIHUE MMPU HOPMATLHOM JIaBJICHUU?

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

2. Kak u3MeHHUTCS JaBJIeHHWE HACBIIICHHOTO Mapa MNPy U30TEPMUIECKOM YMEHBIIICHUU €T0
o6bema? (YBeauuurcsi. YMeHbmuTcsi. He u3amenurcs.)

3. Ilpu norpyxeHUH B >KMJIKOCTh KaNWUISIPHON CTEKIISIHHOM TPYOKH YPOBEHb KHJIKOCTHU
B Hell mojHsICS Ha 4 MM HaJl YPOBHEM >KUIKOCTH B cocyne. KakoBa BbicoTa moabeMa ypoBHS
TOM K€ JKUJIKOCTU B CTEKJITHHOM TPYOKe C OTBEPCTHEM B 2 pa3a OOJbIIero guamerpa?

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

4. 7 r a30Ta U30TEPMUYECKH pACHIUPSIOTCS OT oObeMa 2 11 10 oobema 5,44 n. Haittu
MPUPOCT SHTPOIHH IIPU 3TOM MPOIIecce.

(1 Ax/K. 2 Tax/K. 5 Ta/K. 11 Tx/K. 83 dx/K.)

5. Honb3ysick 3akoHoM ionmonra u [ITu, HalTH yIenpHYIO TEIIOEMKOCTh Xele3a (Mo-
nspHAs Macca kene3a papHa M = 0,056 kr/mous).

(130 A:x/(xr-K). 328 JIx/(kr-K). 445 x/(kr-K). 470 Tx/(kr-K). 520 Tx/(kr-K).)

4.1.3 Illpumep KOHTPOJILHOM PadOThHI /I CEMUHAPCKOTO 3aHATHSI.

1. OueHunre, CKOJIBKO MOJIEKYIT BBl BJIBIXa€TE, €CJIU IIPU OJHOM BJIOXE IoJIyyaeTe 1 1 BO3-
nyxa.

2. Monekynbl ra3a pacnpezielieHbl 1o 00beMy B CpelHEM paBHOMepHO. M3BecTHa KOH-
HeHTpauus MoJsieKyn n. OLIEHUTh CpeIHee PACCTOSHUE < [ > MEXKIY MOJIEKYIaMH.

3. B cocyne o6nemom 1 M3 mpu Temmeparype 27 °C HaXOIUTCS CMECh ABYX HIEATbHBIX
razos: 10%* monexyn kucnopoaa u 2 Mo Booposa. HaiiT 1aBneHne cMecH ra3os.

4. Ilonarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOpeHHe CBOOOJHOIO MajieHus
HE 3aBUCSIIMMHU OT BBICOTHI, ONPEIENINTh, HAa KaKOH BHICOTE HAJl YPOBHEM MOPS TUIOTHOCThH BO3-
JlyXxa MEHbIIIe CBOETO 3HaUeHMsI Ha ypoBHE Mops B 2 pa3za. TemmnepaTypy BO3ayxa NpUHAThH paB-
Hoii 0 °C.

5. Kakas cpemusisi sHEpTHUS (€) MPUXOJUTCSA B COCTOSTHIH TEPMOJINHAMHYECKOTO PaBHOBE-
cus pu Temnepatrype T, — B COOTBETCTBHM C KJIACCMUECKUM 3aKOHOM paBHOpAcIpe/leeHus], —
Ha OJIHY: a) OCTYMNAaTeIbHYIO CTENEeHb CBOOO/IbI; 0) BpalllaTeIbHYIO CTETIEHb CBOOO/BI; B) KOJIe-
OaTenpHYIO cTereHb CBOOObI?

4.1.4 Tlpumepsl 32124 ISl JOMALIHEH CAMOCTOSITEIbHOIi paGoThI.

1. B 6amnone, 0668M kotoporo 0,25 M°, HAXOINUTCS Ta30Bas CMECh, COCTOSMIAs U3 yrie-
KHUCJIOro raza u napoB Bojabl. Temmeparypa cmecu 327 °C. Uucno MoOJEKyn YIJIEKHCIOro rasza
N1 = 6,6 -10%!, uncno monexyn napos Boasl N2 = 0,9 -10?!. Berauciuts faBieHne U MOISPHYIO
Maccy ra3oBoi CMECH.

2. Kakas gacts mMonekyn cepaucroro anruapuna (SO2) nmpu temmeparype 200 °C obna-
JaeT ckopocTsaMu B mipenenax 420430 m/c?

3. OnpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE HYXKHO TepeaTh 7 KT BOAOPOIa JUIs TOTO,
YTOOBI Ta3 YBEIUYHII CBOW 00BEM MPH MOCTOSHHOM JIaBIIEHUU TaK, YTO €ro TeMIiepaTrypa MOBbI-
cunace Ha 200 °C.
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4. Ha pucyHKe moka3zaH LUK, TPOBEAEHHBIA C HJIealb-
HBIM 0HOATOMHBIM Ta3om. Haiitu KITJI mukaia. p

5. [Ipu kakoM JaBJICHHM JTOJDKEH HAXOIAUTHCS KUCIOPOJ gpo """"""""""""""""""" §2
B konmmdectBe 100 Mok, uToObI ipu Temmepatype T = 320 K on Pof 1
3aHnMan ookem 0,1 M3? 3amauy pemmth, paccMaTpUBas KHCIIO- Po. fro i3 i
PO Kak: a) ueaabHbIi ra3; 0) peajbHbII ra3, MOAYMHSAIOLIUNC 0 Vo 2Vo 3Vo V

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

6. TermmoémkocTh TBepaoro tena npu temmneparype T > 273 K MoxkeT ObITh BBIYMCIICHA
no sMmnupuueckoir ¢opmyiae € = a + bT. Jlna amoMuHus BeauuuHbl & W D paBHBIL
a = 766 Ix/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTi n3MeHeHHe HTPONHUH NIPH HATPEBAHUH AITIO-
MHUHHEBOTO Opycka maccoit 8 kr ot Temneparypsl 300 K mo 900 K.

7. CnupT mO KaruisiM BBITEKAeT M3 COCyAa 4Yepe3 BEePTHKAIBHYIO TPYOKY BHYTPECHHUM
nuamerpom d = 2 M. Karu otpeiBaroTcst uepes Bpemst At = 1 ¢ oana mocie apyroi. Yepes ka-
koe Bpems t BbiTeueT macca M = 10 r cnupra? Jluamerp meHKHU Karjid B MOMEHT OTpbIBA CUM-
TaTh PaBHBIM BHYTpEHHEMY nuamerpy Tpyoku. st cnupra ¢ = 0,02 H/m.

4.1.5 Ilpumeps! TBOpUYeckHX 3afaHuii Ha ocHoBe TPU3 (koHCcTpyKTOpCKOH U
HHKEHEPHOI HANIPABJIEHHOCTH) JIS CAMOCTOSITEJILHOMH PadoThlI.

1. I'a3-paboTHHK.

OO0bI1YHO pabounii OpraH TEXHUUYECKUX CUCTEM BBIIIOJHEH U3 TBEPIOrO Teja, HallpuMep, Yy
9KCKaBaTopa — KOBII, y TpamBas — Koisieco. (PaGouuil opran — 3T0O 37€MEHT, BBIIOIHSIOLIUMI
[JIaBHYIO MOJIE3HYI0 (DYHKIIHMIO TEXHUYECKOM CUCTEMBI U K KOTOPOMY B JIaHHOM CHCTEME I0JIBO-
nutes sHeprus.) [IpuBenure npumMepsl yCTpOHCTB, B KOTOPBIX Pa0OYMM OPraHOM SIBIISIETCS T'as.
Kakum 3akoHam pa3BUTHSI TEXHUKH COOTBETCTBYET pabouuii oprad u3 raza?

2. Beicora 31aHus.

Kak u3meputhb BbICOTY 3/1aHUs ¢ oMol Oapomerpa? Vcnonb3ysa uzsectHslii B TPU3
meton Po6unszona Kpy3o, BbIIBUTE CKpBIThIE (HEOUYEBHJIHBIE, HOBbIE) CBOMCTBa OapoMeTpa U
npemtoxuTe 10 pa3HbIX CIOCOOOB OMPE/IETICHUS BHICOTHI 3/1aHUS.

3. Ilpubops! UIs1 H3MepeHUs AaBJIeHHA.

B «cunpHbBIX» H300peTeHUsAx Bcerga mpuMeHstoTcs ¢usndeckue dddextel. Uto Takoe
«pusnueckuit 3pdexr»? B TPU3 cymecTByeT cnenuaan3upoBaHHbIN yKa3aTenb (pU3HMUECKUX
a¢¢dekToB U sBIeHUM Ans u3odperareneit. [lo marepuanam cetn VIHTepHET M3ydnTe pazaIuvHbIe
KOHCTPYKLUHU MPUOOPOB JUIsl U3MEPEHUs AaBIEeHHs: MaHOMETP, AuddepeHInalbHbIi MaHOMETD,
BaKyyMMETp, OapoMeTp, JaTuuku gaBieHus. CocTaBbTe CHUCOK (PU3NUECKUX IPPEKTOB, HA OC-
HOBE KOTOPBIX PabOTaIOT 3TH MPHOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Hcnonb3oBaHue MycTOTHl (BaKyyMa) BMECTO BEIIECTBA — 3TO OJMH M3 3aKOHOB Pa3BUTHUS
TEXHUYECKUX CHCTEM U OIWH U3 M300peTaTesnbckux npuéMoB. HaGepute B 110001 MOMCKOBOM
cucreme B VIHTepHETE cll0Ba «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHO€» U COCTABbTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHH C UCIIOJIB30BAHUEM BAKyyMa.

5. Camoae/IbHBII KaJT0pUMeETP.

Hcnonb3ys BeleCTBEHHO-TIOJIEBbIE PECYpChl (2 UMEHHO HAJCHCTEMHBIE, «KOIECUHBIE)
pecypchl BELIECTBA), CKOHCTPYMPYHITE U N3TOTOBBTE CaMOJIENbHBIN KaJJOPUMETP U3 IJIACTUKOBOMN
OyThUIKH 1,5 J1 1 amOMUHMEBOI OaHKHU M3-110/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.

6. CocTrosinus BeuecTBa.

Hcnone3ys usBectHolid B TPU3 «MeTon uncinoBoit ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperatHbie COCTOsIHUA BemniecTBa. [lo kakoMy mapameTrpy OHM pacnojaratorcss Ha ocu? Bos-
MO’KHO, y Bac 6yneTr Heckosbko BapuaHTOB oceil. KakuM coCTOSIHUSAM BelllecTBa COOTBETCTBYET
«HOJIIbY», 00JIaCTh OTPULIATEIBHBIX U MAKCUMAJIBHO MOJIOKUTEIBHBIX 3HAYEHUH?
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7. MMKpPOCKON U3 KAIJI BOAbI.

B 00BIYHOM MUKPOCKOIIE JIMH3BI U3TOTOBIIEHBI U3 cTekia. [Ipuaymaiite, Kak H3TOTOBUTH
MUKPOCKOII U3 Karuty BoAbl? [103BosIsIeT Jin yBenrueHne TaKoro MUKPOCKOTA YBUIETh OpPOYHOB-
CKO€ JBWXXEHUE, HApUMEp, YaCTUIl aKBapelbHOW Kpacku (Tymu) B Boae? Kakue HemocTaTku
HMMEET 3TOT MUKPOCKON M Kak ux ycrpanuth? B TPU3 cymectByer pasznen o 3akoHaxX pa3BUTHUSA
TEXHUUYECKUX cucTeM. KakuM 3aKk0OHaM COOTBETCTBYET TAKOM MUKPOCKOI?

8. Boaa B pemere.

Vcnonb3ys 3HaHUA 110 MOJIEKYJISIPHOH (M3MKe M M300peTaTeIbCKue NpruEMBI, U3BECTHBIC
u3 TPU3, npemnoxute 10—20 pa3HbIX crmocoO0B TPaHCIIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oHT OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUYHOM ATTECTALMH.
[lepeyeHb BOIPOCOB, BHIHOCUMBIX Ha YK3aMEH:

1. 3akonwsl wmacasbHOro raza. BreiBox ypaBHeHus: MenneneeBa-Kianeiipona. 3akoH
Asorazapo. Uzonpomnecce (hopmyinsr u rpaduxu). Beiog 3akona Jlanprona. MomnsipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBoJ OCHOBHOTO ypaBHEHHS MOJIEKYISIPHO-KHHETHIECKON TEOpHH
uaeanpHoro rasa. @opmynsl BHYTPEHHEH dHEPIUM HUICAIBHOIO ra3a U CpelHEd KBaJApaTU4YHON
ckopoctu. Pacnipenenenue s3HEpruu 1o CTEeHsIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmyisl. BeiBon pacmpenenenuss bonbimana. Omnbit
[Teppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsM (pacnpezaenenue Makcseiia). @usnye-
CKUH CMBICT (QYHKIIMHU pacrpeeieHus. Y ciaoBue HopMupoBku. Hanboiee BeposTHasi CKOPOCTh U
3Ha4YeHue (QYHKLIMU paclpesieNeHus IpU 3Toi ckopocTh. DYHKIUA paclipesleeHus 1l OTHOCHU-
TEJIBHOM CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIAHET.

5. DOddexTuBHBIE qMAMETP U CEYEHHE MOJIEKYJIbl. BriBo popmyit 1 cpeiHelt JIHHBL
cBOOOAHOrO Ipobera u yncia CTOJIKHOBEHUH U OLIEHKA MOPsJIKa TUX BEIUYMH. BakyyMm.

6. SBnenus nepenoca. J{uddysus B razax. 3akon ®duka. Pacuer kordduimenrta camo-
i dysun.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeruonpoBoaHOCTh. 3akoH Dyphe. CBA3b MEXK Ty K0P PUIIMEHTaMH TTEpEeHOca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMs. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero paszinyHsle GopMyIHpoBKU. BeiBoa ¢opMmyibl 115 paboThl rasa. Ilpumenenue nepsoro 3a-
KOHa TEPMOJIMHAMUKH K U30IIPOLIECCaM.

9. Kiaccuueckas TeOpHs TEITUIOEMKOCTH HICATBHOTO Ta3a. MoJsipHasi M yAelnbHasl TeT-
JOEMKOCTHU U CBS3b MEX1Yy HUMHU. TenaoéMKOCTH MU MOCTOSTHHOM JaBleHHH U o0beme. BriBoa
ypaBHeHUs Maiiepa u nokasarens aguadatsl. DU3MUeCcKil CMBICT Ta30BOM MOCTOSHHON R.

10. AnuaGatuueckuii npouecc. BeiBoa tpex gopmyn s anuabarel. CpaBHEHUE aaua-
0aTUYECKOT0 M M30TEPMUYECKOT0 IpoleccoB. BeiBoa popmyn st paboTsl ra3a npu aguadbatu-
4EeCKOM ITpOLECCE.

11. Tlonutponuueckuii npornecc. Yactuele ciydau. BeiBog ¢hopmMynbl noauTponsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJTUTPOIIBL.

12. OGpatumbie U HeoOpaTHMbIe Tporecchl. [IoHATHE SHTPONHH TEPMOIUHAMUYECKON
cuctembl. CBoiicTBa aHTponuu. Bropoii 3akoH Tepmoaunamuku. @opmyna bonsimana. [Hopsaaox
u Oecropsiiok B mpupoje. TpeTuit 3akoH TepMOAMHAMHKHU. PacueT xonnyecTBa TEMJIOTHI Yyepe3
SHTPOIHIO.

13. PacdeTr M3MEHEHHS SHTPOIUH B IpoIleccax MaealbHOro raza (IIpy MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U MIABJICHUH.

14. [Muxnuuaeckue mporeccel. TernoBas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBox dopmynsr KITJI. Teopembr Kapro. Pasnuunbie ¢popMyIHpoBKH BTOPOTO 3aKOHA
TEPMOAMHAMUKHU. XOJIO0MIbHAS MallIHA.
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15. PeanpHbie ra3pl. M3oTepmbl peanbHoro rasa. Haceimennsiii map. Kputudeckoe co-
crosHue. Kputnueckue napameTpsl.

16. VpaBuenue Ban-nep-Baanwsca ais 1 Mo u v Moneit. @u3ndeckuii CMBICH TOCTOSH-
HbIX Ban-nmep-Baansca. M3otepmbl Ban-nep-Baansca. MeracrabunbHble cocTosiHUS. BHYTpeH-
Hsis SHeprus ra3za Ban-nep-Baanbca.

17. Dddexr Ixoymst — Tomcona. @duszmueckas cynHocThb. JuddepeHnmnanbupii K03¢-
¢umment JPxoyns — Tomcona. [uddepeHnnanbHplii 1 MHTETPANbHBIA PQGEKT. DHTANBIUS.
TemmepaTypa UHBEPCHUH.

18. CBobGoanas sHeprus kak QyHKIUsA cocTostHUA. Tpu HopMyIHpOBKHU ISl KOIPPHUIIH-
eHTa MoBepXHOCTHOro HaTshkeHus. OnbIT [11aro. 3aBucMOCTbh KO3 PUIIEHTA TOBEPXHOCTHOTO
HaATSDKEHUS OT psana GpakTopoB. [IoBepXHOCTHO-aKTUBHBIEC BEILIECTBA.

19. YcnoBus paBHOBecHs Ha rpaHUIIE JABYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaeoii yroii. [Ipumepsl cMaurBaHKs 1 HECMAYUBaHUS.

20. JlaBrmeHue MoOJ MCKPUBJIICHHON MOBEPXHOCTHIO KHUAKOCTH. BriBoJ dopmyibl Jlamma-
ca. Yactuele cnyyau. Kanwspsl. BeiBog popmMyiibl MOAHITHS )KUAKOCTU B KalIUJUISPE.

21. Cummetpus KpucTtayioB. 4 Tuma KpuctawioB. Jledektsl B kpuctamiax. Kiaccuue-
CKasl TeOpHsl TEIIOEMKOCTH TBEPAbIX Te: 3akoHbl J{rononra u Iltu u Ixoyns — Komnrma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXOBI MEPBOTO U BTOporo poxaa. Ilomu-
Mophu3M. YCIIOBUS KUTICHUS, TUIABJICHUs, cyonuMmaruu. Y paBHenrne Knaneiipona — Kiaysuyca.
TpoliHas Touka. JluarpaMMa COCTOSIHUM.

DK3aMeH 1o AucuuIuimHe «MonekynsapHas (pu3rka» IpoBOIUTCS B MUCBMEHHOM (hopme
1o GuseTam, yTBepXK/A€HHBIM B YCTAaHOBJICHHOM MOPSKE.

DK3aMEH MOXKET TaKKe MPOBOJUTHCS MO TECTOBBIM 3aJlaHHUSIM B 3JIEKTPOHHOH (opme B
cpelie MOIyIBbHOTO NuHaMudeckoro ooyuenus Moodle.

PexomMennyercs cienyromuye KpUTEpUN OLIEHKH 3HAHUH.

OneHka «HeyJI0BJIeTBOPHUTEIbHO» BBICTABISIETCS B TOM Ciy4ae, €ClIU CTYJIEHT JAEMOH-
CTpUpYET:

- He3HaHUE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATUH U TEPMUHOB y4eOHOM JUCLUIUIMHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO0 MaTepHara.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOpPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-pOrpaMMHBIA MarepHal B 00bEME, HEOOXOIUMOM st
IPOJOKEHUSI yueObl U paboThl IO Ipodeccuu;

- B LIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha SK3aMEHAIIMOHHBIE BOIIPOCHI UMEIOT HAPYIIEHUS B IOCIEN0BATEIBHOCTH
U3JI0KEeHUs1 y4eOHOro MaTepuala, JeMOHCTPUPYIOT MOBEPXHOCTHBIE 3HAHHSI BOIIPOCA, PUBOJISAT
0e3 MaTeMaTHYeCKUX BBIBOJOB HEOOX0IMMBbIE (pu3nueckue GopmyIbl;

- UMEIOT KpaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOAAT HEUYETKHE (POPMYJIUPOBKU (PU3NYECKUX MOHATUH U 3aKOHOB;

- UIMEIOT CYILECTBEHHBIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE HAa BOIPOCHI IK3aMe-
HaIlMOHHOT O Ouiera.

OrneHKa «X0pomIo» CTaBUTCS CTYJIEHTaM, KOTOpPbIE IPU OTBETE:

- 00HapyXMBaIOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuasa, KOTOPHIH H3JIaraioT CH-
CTEeMaTU3UPOBAHO, MTOCIIE0BATEIHHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3Ha4uMyI0 JJOMOJHUTEIBHYIO JINTEPATYPY;

- JIOITyCKAIOT OT/EJIbHBIEC IOTPEIIHOCTH U HE3HAYUTENIbHbIE OIIMOKH ITPH OTBETE;

- HE TOJIHOCTBIO MPHUBOAT MaTeMaTHUECKUE BBIBOABI U (pusnueckux (GopMyin B MHUCh-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOIMYCKAeT CEPbE3HBIX OIMMOOK U JIETKO YCTpaHSET OTIENbHbIE
HETOYHOCTHU C MIOMOILBIO TOTIOJTHUTEIBHBIX BOIIPOCOB IPENOAABATES.

OneHka «0TIIMYHO» CTaBUTCA CTYJIEHTaM, KOTOPBIE IIPH OTBETE:!

- 00Hapy)XMBalOT BCECTOPOHHEE CHUCTEMATHUECKOE U TIyOOKOe 3HaHHE MPOTrPaMMHOTO
MaTepuaia (3HaHHE OCHOBHBIX MOHSATUMN, 3aKOHOB U TEPMHUHOB Y4€OHOW TUCIUIUIMHBI, YMEHHE
OIIEPUPOBATH UMH);
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- U3JIAraloT MaTepua JOTHYHO, TIOCJIE0BaTENIbHO, PA3BEPHYTO U YBEPEHHO;

- W3NATA0T MaTepuan ¢ JOCTaTOYHO YETKUMHU (DOPMYTHUPOBKAMH, TMOATBEPKIACMBIMU
rpadukamu, nuGpamMu Wik IPUMEPaMHU;

- BIIQJICIOT HAYYHBIM CTHIIEM PEUH;

- JICNIAI0T MaTEMaTUYECKIE BBIBOIBI (PU3NUECKUX (hopMyIT;

- IEMOHCTPUPYIOT 3HAaHHE MaTepHaja JeKIui, 0a30BbIX YUEOHUKOB U JOMOJIHUTEIBHOM
JUTEPATYPHI.

O1neHOUHBIE CPENICTBA JJISl MHBAIKUOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37[0PO-
BbsI BRIOUPAIOTCS C YUYETOM MX MHIUBUAYAIBHBIX IICUXOPU3NICCKUX OCOOCHHOCTEH.

- NIPU HEOOXOAMMOCTH MHBAIUIAM U JIMIAM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 370PO-
BbsI TIPEAOCTABIISIETCS JOMOJHUTEIHLHOE BPEMS JIJIsl TOATOTOBKH OTBETA HA YK3aMECHE;

- TIPYU TPOBEICHUH MPOIETYPHl OLEHUBAHUS PE3YJIbTaTOB 00yUYSHHS MHBAIUAOB M JIHIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI TPEIYCMAaTPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

- TIpY HEOOXOAMMOCTH JUTS OOYYAIOIINXCSl C OTPAHMYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI
¥ WHBAJIHMJOB IPOIEIypa OLECHUBAHUS PE3Y/IbTaTOB OOYyYCHHS MO AWUCIHUILIUHE MOXET IPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJabTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 TUCIHMIUIMHE (MOJYJI0) NPEAyCMATPUBACT MPEAOCTABICHHE HH-
dopmaruu B hopmax, aaiTHPOBAHHBIX K OTPAHUYCHHSIM MX 3JI0POBbSI H BOCIIPHSTHS HHPOpMa-
UH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

- B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

5. IlepeyeHb OCHOBHON M JONMOJHMTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCIHUTIIHHBI.

5.1 OcHoBHasi TUTEpaTypa:

1. Kyxa M.A. MonekynspHas ¢usuka: Tekctol gexkuuit / M.A. XKyxa. — Kpacnonap: Ky6an-
cKuii roc. yH-T, 2011.

2. Tpodumosa T.U. Kypc ¢pusuku: yued. mocobue aiisi MHKXEHEPHO-TEXHUYECKUX CTICIIHAIBHO-
creii By3o / T.U. Tpopumona. — M.: Akanemus, 2014.

3. CasenneB U.B. Kypc ¢ms3uku (B 3 TT.). Tom 1. Mexanuka. Monekynspaas ¢pusuka. [Daek-
TPOHHBIN pecypc]: yuebd. mocobue — DnektpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
noctyma: http://e.lanbook.com/book/95163 .

4. AnemkeBnu B.A. Kypc obmeit ¢puzuku. MonekynsapHas ¢puzuka. [IJIeKTpOHHBIA pecypc]:
yueb. — OnexkTpoH. maH. — M.: ®usmariur, 2016. — 312 c. — Pexum pgocrymna:
http://e.lanbook.com/book/91145 .

5. Kukoun A.K. MonekynspHas ¢usuka: yued. mocodue aisi CTyJeHTOB (PU3NUECKUX CIElH-
anbHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CII0.: JIans, 2007.

Jl5is ocBOEHMS AUCHUILTAHBI HHBAIMAMH U JIUIIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
300pOBbA HMCIOTCA H3AaHWA B JJICKTPOHHOM BHJC B 3HeKTp0HHO-6I/I6HI/IOTeqHBIX CUCTEMaAxX
«Jlawby, «lOpaitiT», «YauBepcuTerckas oudmmorexka ONLINE».
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5.2 lonostHMTEILHASI JIATEPATypa:

Tpopumoa T.M. OcnoBbl ¢(usuku. MonexysspHas ¢pusuka. TepmoauHaMmuka: [yueOHOE
nocobue] / T. U. Tpopumona. — M.: KHOPVYC, 2011.

Tpodumona T.U. Kypc ¢usuku: yuebnoe nmocodue [mns By3oB] / T. U. Tpopumoa. — M.:
Axamemus, 2010.

Kyxa M.A. Monekynsipaas ¢usuka: paboparopusie padotsl / M.A. Xyxa, E.H. XKyxa,
I'.I1. Unbuenko. — KpacHonap: Kybanckuii roc. yu-t, 2014.

Cagenbe 1.B. Kypc o6meit ¢pusuku. B 5-u 1. Tom 3. MonekynsipHast Gpu3nuKa U TEPMOIH-
HaMUKa. [DIeKTpOHHBIN pecypc]: yued. mocodbue — DnektpoH. nan. — CII6.: Jlanp, 2011. —
224 c. — Pexxum gocryma: http://e.lanbook.com/book/706 .

Tenecann B.P. MonekynspHas ¢usuka. [I1eKTpOoHHBIA pecypc]: ydued. mocobue — Diek-
tpoH. naH. — CII6.: Jlanb, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391 .
Ousnka. [IpakTukyM MO pemieHUI0 3amad. [DIeKTpOHHBIN pecypc]: yded. mocobue /
JLJI. T'nankoB [u np.]. — Dnekrpon. gan. — CII6.: Jlanb, 2014. — 288 c. — Pexxum nocryma:
http://e.lanbook.com/book/41013 .

Bonbkenmreiin B.C. Coopnuk 3ama4d no obmemy kypcy ¢usuku / B.C. BonbkeHmTelH. —
CII6.: Kunxusiit mup: [[Ipodeccus], 2008.

Uponos N.E. 3amaun no obuieit gusuke: yuedOHOE MocodOue ajisi BY30B. [ DIEKTPOHHBIN pe-
cypc]: yue0. mocobue — DaexTpoH. nan. — M.: U3natensctBo «Jlaboparopus 3Hanuii», 2017.
— 434 c. — Pexxum noctyna: http://e.lanbook.com/book/94101 .

CaenveB 1.B. CO0pHUK BOIPOCOB U 3ajau 1o odmed ¢usuke. [DIEKTpOHHBINH pecypc]:
yue0. mocobue — OnektpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pgocrtyna:
http://e.lanbook.com/book/71766 .

5.3 Ilepuoguyeckue U3TaAHUS:

B oubmmoreke KyOI'Y umMeroTcs ciemyroniue MepruoguvecKhe W3IaHus 10 TPOQHUITIO

JUCHUITIINHBI:

buodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @usuka. ACTpoHOMUS.
KypHan npukiaaHON# MEXaHUKU U TEXHUYECKOU (DU3HKH.
XKypHan TexHUUeCKOH (HUBHKH.

Nzsectus BY3os. Cepusi: ®usunka.
WNuxenepHas Gpusuka.

Menuuunckas pusuka.

[TpuGopsI M TEXHUKA HKCIIEPUMEHTA.

VYcenexu pusnueckux Hayk.

®usuka. PepeparuBnsiii xxyprnan. BUHUTU.

6. Ilepeyenr pecypcoB  HHGPOPMANMOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH

«HTEepHET», HEOOXOAMMBIX IJISI OCBOCHUS TUCHMILINHBI.

1. Enunoe okHO poctymna k oOpa3oBaTenbHbIM pecypcam — URL: http://window.edu.ru/.
2. ®enepanbHbIl 00pazoBaTenbHBIN 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. bonpmas HaydHas oubmmoreka — URL: http://www.sci-lib.com/.
5. Paznen «MomnekynspHas ¢pu3nka U TepMOAMHaMHUKa» EcTecTBeHHO-Hay4HOro 00paso-

BatenpHOro noptana — URL: http://www.en.edu.ru/catalogue/312.
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6. Paznmen mo MosekynspHO GU3NKE W TEPMOJWHAMHUKE y4eOHO-00pazoBaTebHON (u-
3UKO-MaTreMaTnueckoi oubmmotexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jlexuuu no pusuke mist BY308 — URL: http://physics-lectures.ru/.

8. Paznen «TepmoamHamuka u ctaTdusuka» obpazoBarenbHOro npoekra A.H. Bapruna
«®Dusurka, XuMHUsI, MATEMAaTHKa CTyJIeHTaM U mKoJbHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynel 1m0  MOJCKyJsipHOW  ¢u3umke u  TepmoamHamumke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caiir KyoI'Y cpeasl momynpHOTO nuHamudeckoro oOydenus Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca M0 OCBOCHHIO TUCHHUIIIMHBI.

B y4eOHol aucuuIuimHe MpeaycMOTPEHbI JEKIMOHHbIE U CEMUHAPCKHUE ayAUTOpPHBIE 3a-
HATHS. 711 JOCTHKEHHS BBICOKUX PE3yIbTaTOB OOYUEHUS CTYIEHTY HEOOXOIMMO 3HATh TPUEMBI
OBICTPOrO0 KOHCIIEKTUPOBAaHUS y4eOHOro marepuana U ero 3pQekTuBHOro 3anomMuHanus. Mn-
dopmarus 06 sTux npuémax umeercs B cetu Mutepuer u Ha caiite Moodle Ky6I'Y (B meronu-
YECKUX Marepuaiax K yueOHoi nucuumuinne «MounekymspHas ¢usuka aius OTDy).

Jist ycrienHoro 0CBOSHHSI TUCIUILTHNHBI «MomekymspHas Gu3nka» npu camocmosmens-
HOU pabome CTYJIEHT JAO0JKEH UMETh:

1) KOHCHEKT JIeKIIMI B OyMaKHOM WJIM 3JIEKTPOHHOM BH/JIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a71au B COOTBETCTBUHU CO CITMCKOM JINTEPATY-
pBL;

3) TeTpanb ISl CEMUHAPCKUX 3aHATHUH.

CryneHTy HEOOXOAMMO CHCTEMAaTHYECKH paboTaTh B TEUEHUE CEMECTpa MO H3YUYEHHIO
TEOPETUYECKOI0 MaTepuasa i OCBOCHUIO TUIIOBBIX IIPUEMOB PEUICHHUs 3a1ay 10 (pU3UKE.

CoBpeMeHHbII BBIITYCKHHUK By3a JAOJKEH ObITh HOATOTOBJIEH K TBOPYECKOM MH)KEHEpHOU
JeSITEIbHOCTH, a (U3KKa SBJSETCS] OJTHOM M3 OCHOB HAyYHO-TEXHMUYECKOTo Iporpecca. [Toatomy
JUISL pa3BUTHUSL TBOPUYECKOTO MBIIIIEHUSI, CHOCOOHOCTH K caMOOOpPa30BaHMIO U B Ka4eCTBE METO-
JUKH MTPAKTUYECKOrO MPUMEHEHUS TIOJYUEHHBIX Ha JIEKIUAX 3HAHUN CTYI€HTaM PEKOMEHyeTCs
W3ydeHue U MPUMEHEHHE TEOpUM pemieHus uzooperarenbekux 3anad (TPU3). B cBszu ¢ stum
KaKaasi JIeKIUsl 3aKkaHuuMBaeTcss TBopueckuM TPU3-3amaHueM TeXHMUECKON HampaBlIEHHOCTH,
CBSI3aHHBIM C JIEKLIMOHHBIM MaTepHallOM, HAyYHBIMH HCCIIEOBAaHUSIMH MM OOY4YE€HUEM B BY3e.
Bo3smoxnsie pemenuss TPU3-3ananuii 06cyxaaroTcs Ha odepeHON JEKIMU WK CEMHHAPCKOM
3aHSATHM U OTMEUAIOTCS CTYIEHTHI, MPEJIOKUBIINE HauboJiee NOJHbIE U OPUTHHAJIbHBIE pellle-
Hus. Jlna Beimonnenus TPU3-3aganuii cTygeHTaM HEOOXOAMMO HWMETh HayallbHbIE 3HAHUS O
TPU3. [ns 3TOro peKOMEHIYeTCsl CaMOCTOATENBbHO: 1) U3y4UTh 3JEKTPOHHYIO KHUTY «BBene-
e B TPU3. OcHoBHble moHsTUs U moaxoabl» (http://www.altshuller.ru/e-books/); 2) uzyunts
Mmatepuaisl Bukunenuu, HaunHas co cinoBa «TPU3»; 3) npouects kuuru no TPU3 u3 6ubamo-
teku Ky6I'Y; 4) mocetuts coorBercTBytomue TPU3-calfThl.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI YUeOHON NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYI0O CaMOIIOATOTOBKY K YUEOHBIM 3aHATUSAM IO KOHCIIEKTaM M yueOHOM
JUTEPATYpE;

— BBINOJIHEHHE JOMAIIHUX 3a/1aHui (peleHre TUITOBBIX 3314 110 MOJIEKYJISIpHOU Qu3uke
Y BBINOJIHEHNE TBOPYECKUX 3a/laHui MH)KEHEPHOU HAIPaBJIEHHOCTH).

Cpoku evinonHeHus OOMAWHUX 3a0aHuU: BBHITIOJHEHHAs JIOMAlIHsS pabora (peuéHHbIe
3a/1aum) MPEAOCTABIIAIOTCS JIJIsl POBEPKU MPETOAABATEI0 HA OUYEPETHOM (CIeayroIeM) yaeo-
HOM 3aHSTHH.

B ocBoeHuM IUCHUIUIMHBI MHBAJIUAAMU M JHUIAMHM C OTPAHUYEHHBIMH BO3MOXHOCTSMU
30pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyanbHas y4yeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOTHUTEIBHOE Pa3bsICHEHHE yueOHOro MaTepuarna.
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NnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJISIOTCS BaXXHBIM  (PakTopom,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJy TpernojaBaTesieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MO>KHOCTSIMU 37J0POBbSI.
YCcHemHocTb OCBOCHHS CTYACHTOM y4eOHON JUCIMILTUHBI OTPAXKAETCS B €T0 pelmunze —
cymMMe 0ajuioB, KOTopasi pOpMUPYETCS B TEUEHHE CEMECTpa IO pe3ysibTaTaM BBIIOJIHEHHUS J0-
MAaIIHUX pabOT ¥ TBOPYECKUX 33JaHUI, TECTUPOBAHUS, KOHTPOJIbHBIX pabOT, YCTHBIX OMPOCOB U
AKTUBHOCTH HAa CEMUHAPCKUX 3aHATHUSAX.

8. INepeyenb MHPOPMALHOHHBIX TEXHOJIOTHIl, HCMOJIb3YyEMbIX MPHU OCYIIECTBJICHUH
00pa30BaTeIbHOIO MpoIecca Mo JHCIHUTLIHHE.

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

1. KoncynpTHpOBaHHE OCPEICTBOM JIEKTPOHHON MOYTHI.
2. Vcnionp30BaHue IEKTPOHHOM Ipe3eHTanuu Ha caiite Moodle KyoI'Y.

8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.

1. Cpena MoaynbHOTrO AMHaAMHUYEcKoro ooyuenust Moodle.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexkTpoHHBIN KaTanor HaydyHou 6ubmmoTekn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekrpoHHas OubmmoredHas cucrtema «YHuBepcuterckast ondamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas OuOIMOTeYHAs cucTeMa m3aarenscTBa «Jlarby (https://e.lanbook.com/).
4. DnextponHas oubnmnoreunas cucrema «tOpaitm» (https:// www.biblio-online.ru/).

9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi UIA  OCYUIIECTBJICHHS

06pa30BaTeJII)HOF0 nmpomecca mo JMCuuIInHE.

MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

No Bun pabor
(MOZlyINsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHbie Aymutopus 201c, ocHaleHHass WHTEPAKTUBHBIM MPOEKTOPOM H
3aHATUA MarHMTHO-MAapKEpHOU JOCKOH.

2. Cemunapckue Aynuropus 230c, ocHallleHHass MAarHUTHO-MapKEepHOM TOCKOH.
3aHATUA

3. JlaGopatopHbie - (JTabopaTopHbie 3aHSATHS B JaHHOW y4yeOHOW NUCIUIUIMHE HE
3aHATUA IIPEAYCMOTPEHBI.)

4. I'pynmoBsie Aynutopus 230c, ocHallleHHas: MAarHUTHO-MAapKEPHOM JOCKOM.
(MHOUBHYaTbHbIE)
KOHCYJbTaIMU

5. | Texymuii KOHTpOdb, | Aynuropus 227c, OCHAlllEeHHAas MEPEHOCHBIM IPOEKTOPOM U
IIPOMEKYTOUHAs MarHMTHO-MapKEPHOU JOCKOH.
aTTecTanus

6. | CamocTosiTenbHas Aynuropus 311c, ocHallleHHasi KOMIIBIOTEPHON TEXHUKOM € MOA-
pabota KIIFoueHueM K cetu MHTepHer.
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