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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
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 JaTh HABBIKHM PEIICHUS 3a1a4.

1.2 3agauyu qUCHMILINHLI.

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

— 03HAKOMJICHHE C TPaHUIIAMH TPUMEHUMOCTH (QU3HUYECKUX MOJIEICH U TEOPUH, UCTIOb-
3yEeMBIX JJISl OITMCAHHS CBOWCTB BEIIECTB 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 MecTo AucHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTeibHOIi IPOrpaMMbl.

Hucuunnuna «MounekynspHas Qu3uka» OTHOCUTCS K 0a30Boii yactu bioka 1 momyns
«Du3uka» ydeOHOTO TUTaHa. J[JIsl yCHenmrHOro HM3ydeHWs IUCIUIUIMHBI HEOOXOJMMBI 3HAHUS
HIKOJILHOTO Kypca (M3HKU U OCHOB MaTeMaTH4ecKoro aHanu3a. OCBO€HUE JUCIHUILIMHBI HEOO-
XOJUMO JUUISl M3YYEHUSl JIPYTruX pa3fenoB (U3NKUA U IUCUUIUTMHBI «KOHIENIMU ecTecTBO3Ha-
HUSD.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOI NPOrpaMMBbl.

N3yuenune naHHOW ydyeOHOM TUCHMIUIMHBI HarpaBlieHO Ha (opMupoBaHHE y 00ydaro-
muxcs oduenpodeccruonanbHbix komnerenuui (OIIK):

No HNunexc Conepxanue B pesynbrare u3ydeHus yaeOHON AMCHUIUINHBI
. | KoM KOMITIETEHIINH 00y4arouuecs J0IKHbI
" | TeHIMH (umm e€ yacTtu) 3HaTh yMeTh BJIa/IeTh

1 | OIIK-1 | cmocoGHOCTRIO MpeacTaB- TEOPETUYECKHE | IPUMEHSATH HaBbIKaMU U
JATh aIEKBaTHYIO COBpE- OCHOBBI, [TIOHS- | 3aKOHBI METOJIaMHU
MEHHOMY YPOBHIO 3HAHUI THUS, 3aKOHBI U GU3MKY 1 | peleHus 3a-
HAy4YHYIO KapTUHY MHpa Ha | METOJBI UCCJIe- | PEILEHUs Jia4 110 OCHOB-
OCHOBE 3HaHHS OCHOBHBIX JIOBaHHM MOJIe- | €CTeCTBEHHO- | HBIM pa3zesiaM
MIOJIOKEHUH, 3aKOHOB M Me- | KyJIApHOH (u- Hay4YHBIX MOJIEKYJISIp-
TOJIOB €CTECTBEHHBIX HayK | 3UKHU 3aaq HOM pu3uKu

2 OIIK-2 | cnocoOHOCTBIO BBISIBIISITH IrPaHULbI IPUME- | IPUMEHSATH IIpUeMaMHu I10-
€CTECTBEHHOHAYUYHYIO HUMOCTH (pU3H- | 3aKOHBI ucka B Oubmmo-
CYIIIHOCTB TIpo0JIeM, BO3HH- | YECKUX MojeNel | ¢pusuku Ay | Teke u UuTtep-
KalolINX B XoJie mpodeccu- | u Teopuii, uc- peleHus HETE JIOTNOJIHU-
OHAJILHOM e TeNIbHOCTH, MOJIb3YEMBIX JJIsl | TEXHUYECKUX | TETbHOM MH-
IIPUBJIEKATh JUISl UX pelle- | ONUCAHUs 3a1a4 dbopmanmu,
HHUSI COOTBETCTBYIOIINI CBOMCTB BEIIECTB He00X0 MO
bu3nKO-MaTEMaTHYECKUN Ha MOJIEKYJISIp- JUIS pELLIECHUs
arnmapar HOM ypOBHE npoOemM
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2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO11ast TPYAOEMKOCTh AUCHUIUIMHBI cocTaBisteT 4 3ad. ex., (144 gaca), u ux pacmopeie-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bup yaebHo# paboThl Bcero | 2-it cemecTp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 80 80
3aHsATUS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 32 32
3aHsTHUsI CEMUHAPCKOTo TUIA (CEMUHAPBI, NPAKTUYECKNUE 3aHATUS) 16 16
HWnas koHTaKkTHas padoTa:
KoHnTtposb camocTositenbHOM padoThl (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe:
[TpopaboTka y4eOHOro (TeOpEeTHIECKOro) MaTepuana 20 20
BrimonHeHne TBOPUECKUX, KOHCTPYKTOPCKUX U UCCIIEOBATEIBCKUX 78 78
3a/1laHui, YriyOJsIoUMX U paCHIMPSIOIIMX JIEKIIMOHHBIA MaTepua ’ '
Perenue 3a1a4 no MoJIeKyasspHON Qu3nke 15 15
OdopmieHne 1 MOAr0TOBKA K 3alllUTe JJa0OPATOPHBIX paboT 15 15
KonTpoJb:
[TonroroBka K SK3aMeHY - -
OO0mas TpyaoeMKoCTh | Yac. 144 144
B TOM YHCJIe KOHTAKTHasi padoTa 86,2 86,2
3a4. ell. 4 4

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnipenenenuie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTHU O pa3/esiaM JUCIUILINHEI.
Paznensl (TeMbl) AMCLUUIUINHBL, U3ydaeMble B 2-M  CeMEeCTpe:

KonnuectBo yacoB

HanmenoBanme
AyautopHas pabora | Bueaynutopnas pabora

Ne paszenos (Tem) Beero | JI | O3 | JIP CPC
1 | UngeansHblil a3 42 10 4 8 20
2 | SlBnenus mepeHoca Brasax | 23,8 4 4 8 7,8
3 | TepmonHaMuKa 42 10 4 8 20
4 | PeanbHbIE ra3bl, )KUIKOCTH 30 8 4 8 10

U TBEPJIbIC TENa

Hmozo no oucuyunnune: 32 16 32 57,8

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTennbHas paboTa CTy/eHTa.



2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

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. M3onponeccsl. VY CTHBIN
2 VpaBuenne Menneneesa-Kianeiipona. 3akon ompoc,
Janbrona. MonspHas macca cMecH. TeCTH-
3 W neanbHblid OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOMN poBanue,
ra3 TEOPUU UICATHLHOTO rasa. 3anuTa JIP,
4 bapomerpuueckas popmyna. Pacnipenenenue boib- MpOBEpKa
I[MaHa. JIOMaIITHEro
5 Pacrnipenenenue Monekyn raza mo CKOpocTsIM 3a/1aHus
(pactipenenennie Makcgena).
6 Db exTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. YcTHBIT
Cpenssis ImuHA CBOOOTHOTO Mpodera v 9uciio orpoc, Te-
SBnenus CTOJIKHOBEHUH. Bakyym. CTHpPOBAHHUE,
nepeHoca 3ammra JIP
7 P Huddys3us B razax. 3akon Ouka. BuyrpeHnee tpe- H ’
B razax poBEpKa
Hue. @opmyna Hetorona. TemnonpoBoiHOCT. 3aKOH
JIOMAITHETOo
Dypre.
3a/laHus
8 Pabora rasa. [lepBblii 3aKOH TEPMOJUHAMUKY U €TI0
MIPUMEHEHHE K U30IPOIECCaM.
9 .
TemnnoeMKOCTh UEAIBHOTO Ta3a. VerHb
VYpasuenune Maiiepa. ompoc,
10 Anunabatuueckuii mponecc. [lonurponuueckuit npo- TECTH-
ecc. OBaHME
TepMmoguHamuka I P JI’P
11 Dutponus. Bropoii 3akon Tepmonunamuku. Tperuit | 3atuTa JIE,
3aKOH TEPMOJIMHAMHUKHU. PacueT U3MeHEeHHsl SHTPO- poBCpKa
MU B IIPOLIECCAX UAEATHLHOTO Ta3a, IPU Harpepanuy | AOMAIIHETo
Y IJIaBJICHUM. 3a/iaHns
12 TeruoBas mammHa. [ukn Kapro. Teopemsr Kapho.
XO0101uIbpHAs MAIIAHA.
13 Peanbbie ra3el. Kputnueckoe coctosinue. Y paBHe-
Hue Ban-nep-Baansca. D¢pdexr Ixoynsa — ToMmcoHa.
OHTaJIBNHS.
14 Xunxoctu. CBoGoaHast sHEprus. [IoBepXHOCTHOE
HaTSDKEHHE. Y CIIOBUS PABHOBECHUS HAa TPAHMIIE IBYX YcTHbIH
i _ oIpoc
PeanbHple Ta3p, | AKHAKOCTEH H HA TPAHUIIE KUIKOCTH — TBEPAOE TEJIO. ” HPra ﬁP
KIIKOCTH 1 CmauuBaHue, HeCMaylBaHUE. I ’
15 » IIPOBEpKa
TBEp/IbIE Tea JlaBeHHe o1 MCKPUBJIEHHON MTOBEPXHOCTBIO XKHI- OMALIHERO
kocti. ®opmyna Jlannaca. KanwiispHble siBIEHUS. g sana
TTAHUS
16 Kpucrannuueckue TBEpAbIE TENA U UX TEINIOEMKOCTb.

@da30BbIe NEPEXO/IBI IEPBOTO U BTOPOTO pojia. Y pas-
Henue Knaneiipona — Knaysuyca. J[uarpamma co-
CTOSTHUI.




2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. VYpasnenue MenpeneeBa-Knaneipona. .
3axon JlansTona. OCHOBHOE ypaBHeHHE Moje- | CTHBIH Ompoc.
KYJISIPHO-KUHETUYECKON TEOPUU UIEATBHOTO Tectnposatiue.
NneanbHbiit rasa. [IpoBepka
ra3 JIOMAILHETO
2. Bbapomerpuueckas popmyna. Pacnpenenenue 3a/1aHMS.
BOJIBL[MaHa. PacnpeneneHHe MOJICKYIJI Ia3a 1o KOHTpoJ'H,Ha;I
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpennss anuHa cBOOOIHOTO npodera U yucio | YCTHBIN ompoc.
ctonkHoBeHuil. Bakyym. luddysus B razax. TectupoBanue.
SBnenus 3akoH Puka. IIpoBepka
nepeHoca JIOMAILIHETO
4. B Ta3aX Bnyrpennee tpenue. ®opmyina HeroTona. 3aTaHHA.
TennonpoBoaHOCTh. 3akoH Dypre. KonTponbHast
pabora
5. [TepBblii 3aK0H TEPMOAMHAMUKH. TerioeM- Y CTHBIN ompoc.
KOCTb HUJI€aJIbHOTO Ta3a. YpaBHeHue Maiiepa. TectupoBanue.
AnnabaTudecKuii mpoiecc. [IpoBepka
TepmoanHamMuka JIOMAIIHET 0
6. OHtponus. PacueT u3MEeHEHHs SHTPOIIUU B saxaHms
nporeccax uaeanbHoro rasa. [Lukn Kapno. :
Pacuets! KI1/] pa3nuyHbIX LUKIIOB. Komrportbhas
pabora
7. Peanbuble rasel. Kpurnueckoe cocTosiHueE. VeTHBI ompoc.
VYpasHenue Ban-nep-Baainbca. TecTHpOBaHHe.
PeanbHbIe rassl,
8. SKHTKOCTH 1 Kunkocrn. HOBerHOCTIEoe HaTspkenue. Ja- | [IpoBepka nqomami-
JIEHWE TIO/] UCKPUBJICHHOU IMOBEPXHOCTHIO HEro 3a/IaHMsl.
TBEp/IbIE Tela
xuakoctu. @opmyna Jlannaca. Kanumsper. KonTponbHas
pabora
2.3.3 JlaGopaTopHbIe 3aHATHS.
No Hamvenopanne HanmenoBanue nabopatopHbix paboT Popwma Tekymiero
pazniena (Tembl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonsbl (JIKT-10).
Omnpenenenne yHuBepcaabHON ra30BOM MOCTOSH- ammra JIP
. Holl. [IpoBepka 3akoHa boinsa-Mapuorra. Onpene-
WneanbHbiit
JIeHHE HEeU3BECTHOr0 00BEMa COCy 1a.
2 ras N3mepenue atMochepHOro 1aBjieHUs.
Onpenenenre aTMOC(HEPHOTo JaBIEHUS, UCTIOIb3Ys 3amura JIP
3akoH boitnsi-Mapuotra n U-06pa3Hyto TpyOKy.
3 CsoiictBa razos (JIKT-2. 3aganue 16). Samra JIP
SABnenus OmnpeneneHne TEIONPOBOIHOCTH BO31yXa.
4 IepeHoca IIpoueccs! B razax (JIKT-5. 3aganue 15).
B razax Omnpenenenue BA3KOCTH BO3/1yXa 10 €ro TEUEHUIO 3amura JIP
B KaluJuIspe.




3 4

Tepmo-
JUHAMHKa

CgoiicTBa razos (JIKT-2. 3aganue 8).
OmnpenenceHue MoKazareis aauadaTel M0 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

Omnpenenenue TeMnepaTypHoro ko3 duiueHra
naBieHus. Haxoxienue MOIIHOCTH, TEMII0EMKOCTH
u KII/ narpeBarens. OnpeaeneHue TEI0eMKOCTH
BOJIBI.

3amura JIP

PeanbHbIe Ta35I,
JKHIKOCTH U
TBEP/IbIC TEla

N3mepenune pu3nuecKux XapaKTePUCTHK BOAbI
JIKT-7. 3ananue 13).
HaxoxaeHue yaenbHON TeImIoThl HCIapeHus BOJbIL.

3amura JIP

Omnpenesienue K03 GUIHEHTA TEMIONPOBOIHO-
CTH TBEPABIX TeJl.

Omnpenenenne kKodh(HUIMEHTA TEIIONMPOBOTHOCTH
OpPraHUYeCcKOT0 CTEKJIa METOJIOM CPAaBHEHHS C 3Ta-
JIOHHBIM 00pa3IoM 13 Y00HUTA.

3amura JIP

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus AJIsl CAMOCTOATEIbHONH padoThl
00y4YAIIHUXCH 110 TUCHHILINHE (MO1YJII0).

[Tepeuensb yueOHO-METOIUIECCKOTO 00CCTICUCHUS TUCITUTUIAHBI

MOJTrOTOBKA K
3amute Jabopa-
TOPHBIX padoT

No Bun CPC N
110 BHIIOJIHEHHIO CAMOCTOSTEIILHON pabOoThI

1. |[Ipopabotka Metoanyeckue yKa3zaHHs M0 U3YYEHUIO TEOPETHUECKOT0 MaTepHaa,
TEOPETUYECKOT0 |yTBEpXkKA€HHbIE Kadeapol paguo(U3NK1 U HAHOTEXHOJIOTUH, TPOTOKOI
Marepuaia No 7 01 20.03.2017.

2. |Bommonnenue (1. XKyxa M.A. MonekynsipHas pu3nka: TEKCThI JIEKIUH (C 3aJaHUAMU
TBOPYECKUX, no TPU3) / M.A. Kyxa. — Kpacuonap: Kybauckwuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuasl B 3JIEKTPOHHOM BHJIE B Cpe/ie MOJYJIBHOIO IMHAMHUYe-
CKHX U Hccae- |ckoro ooyuenus Moodle KyoI'V na caiite http://moodle.kubsu.ru (un-
JIOBAaTEJIbCKUX  |(popMalus Mo TEOpUH perieHus nzooperarenbckux 3anau (TPU3) nns
3a/1aHUI Pa3BHUTHUS TBOPUYECKUX CIIOCOOHOCTEI).

3. Meronuyeckre yka3aHusi K CaMOCTOSITENIbHON paboTe CTyeHTa s
BBITTOJIHEHUS TBOPYECKHX 33JaHUH 110 PEIIEHUI0 H300peTaTeIhCKUX 3a-
Jlay, yTBepXkK/IeHHbIE Kadeapol paguopu3uKi U HAHOTEXHOJIOTUH, TTPpo-
tokoJs1 Ne 7 ot 20.03.2017.

3. |Pemenwue 3amau |1. Meroanyeckue yka3aHus ISl PEIICHUS 3a7ad 110 PU3UKe, YTBEp-

110 MOJIEKYJISIp- |’KAEHHBIE Kadeapoi paauodu3uKu U HAHOTEXHOJIOTUH, poTokoa Ne 7
HOU (pu3nKe ot 20.03.2017.
2. Marepuaisl B 2JIGKTPOHHOM BHUJIE B CpeZie MOIYJILHOTO JHHAMUYE-
ckoro ooydenust Moodle KyOI'Y na caiite http://moodle.kubsu.ru
(mpuMepsl peleHns 3a/1a4 U KpaTKHe PEKOMEH/IAIMH 110 UX PEIICHHUIO).
4. |Odopmnenue u |1. MeToauueckue yka3aHus 110 BBIITOJIHEHUIO Ja00paTOpHbIX padoT,

yTBEpKJIeHHbIE Kadeapoil painopu3nuKi 1 HAHOTEXHOJIOTHI, TIPOTOKOJI
Ne 7 o1 20.03.2017.

2. Kyxa M.A. MonekynsapHas ¢pusuka: mabopaTopHblie paboThI /

M.A. Kyxa, E.H. Kyxa, I'.Il. Unpuenko. — Kpacaonap: Kybanckuii
roc. yH-T, 2014.



http://moodle.kubsu.ru/
http://moodle.kubsu.ru/

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
qKcila MHBAINWJIOB U JIMIL] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIe4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YarOIUXCA.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCUUILIMHBI «MonekynspHas Gpu3u-
Ka» UCIOJIb3YIOTCSl COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHHU:

— HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— npoOsieMHOe 00y4eHue.

Ha nexnum BoiHOCUTCA 80 % Marepuana, U3J0KEHHOTO B IMPOrpaMMe JUCLMILIMHBL
Ocranbnbie 20 % marepuana BEIHOCITCS ISl CAMOCTOATENBHOTO U3ydeHUs. YacTh JEKIIMOHHBIX
3aHATUH MPOBOJATCS B CHELMATU3UPOBAHHON ayTUTOPUM C MPUMEHEHHUEM MYJIbTUMEIUIHOIO
IIPOEKTOpa B BUJE y4eOHOM mpe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bpsicHeHun HOBOro Marepuala
UCIIONB3YIOTCS IPOOJIEMHOE U3JI0KEHHE MaTepHralia U mouckosas Oecena. [1o ocHOBHBIM pa3ze-
JaM JUCUUILUIMHBI BBIMTYIIEHO y4eOHOoe m3naHue «MomekynsipHas (U3UKa: TEKCThI JICKIHAN,
umeroieecst B oudanorexke KyoI'Y. Ctynenram y4eOHbI MaTepual NpeabsaBseTcs TaKXkKe U B
3JIEKTPOHHOM BMJIE ISl O3HAKOMJIEHUS M M3ydeHus. braronaps sToMy cokpaiaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATHUH, YTO IO3BOJIET IMOKa3bIBaTh JIEMOHCTpAI[IOHHBIE
OTBITHI U HAaIJIAIHbIE TOCOOUS, OOCYKIaTh COBPEMEHHbBIE JJOCTUKEHUSI HAYKH U TEXHUKHU, pa3ou-
paTh KOHKpETHbIE MPOOJIEMHBIE CUTyallUd M M300peTaTenbckue 3agaun. Kpome Toro, B KOHILE
KQXKJ0ro JIEKIMOHHOTO 3aHSTHUS CTYAEHTaM IPEAJIaratoTcsl 1Jsl BBINOJIHEHUS] TBOPUYECKHE, KOH-
CTPYKTOPCKHME U HCCIIEAO0BATEeNIbCKUE 3aJ[aHUs, YIIIyOJSIOIIMe U PACHIMPSIONINE JEKIIMOHHBIN
MaTepHall, pa3BUBaIOLINe HHHOBAIIMOHHOE MBIIUICHNE U (paHTa3UIo0, a TAK)Ke yMEHUe paboTath ¢
MPUBJIEYEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH JJIsl MOMCKa y4eOHBIX MaTepua-
noB B cetu MHTepHeT. 3ajaHusl OCHOBaHbl Ha COBPEMEHHOW TEXHOJOTHMH TBOPUECTBA — TEOPUU
pemienus uzoOperarenbckux 3agad (TPU3), u pe3ynbraThl BBIOJIHEHUS 3TUX 33JaHUNA 00CYXk-
JTAl0TCA Ha CIeyromei IEKIUN Ui CEMUHAPCKOM 3aHSATHH.

HNHpopManinoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH MPEACTaBIEHbl TAKXKe Cpeloil Mo-
IyJapHOro auHaMuyeckoro ooyuenust Moodle. Ha caiite Moodle KyOI'Y co3nan aneKkTpOHHBIH
Kypc «MonekynsapHast ¢uzuka st @TD» na obecriedeHnss UHTEPHET-TMOAACPKKU O0yUSHHUS.
CryneHTaM JOCTYHHBI CIEAYIOUIME y4eOHO-METOIWYECKHUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIIEKTHI JIEKLUH, MpUMEphl pelIeHHs 3a/1a4, ONUCaHus Ja00opaTOpHbIX paboT ¢ peKoMeHaa-
IUSAMHU 10 X O(OPMIICHHUIO U 3alllUTe, TeCT, EPeYHU y4eOHON JUTepaTyphl U 3K3aMEHAIMOH-
HBIX BOIIPOCOB, MH(POPMAIUSA O PALMOHATBHBIX NpUEMax 3allOMUHAHMS Yy4eOHOTO Marepuana u
OBICTPOMY KOHCIIEKTUPOBAHMIO, MaTEPHAIIBI ISl pA3BUTUS TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyeckux (ceMHHApCKHMX) 3aHATHAX PAacCMaTpPUBAIOTCS (parMEHThl TEOPHH,
TpeOYIOIIe CIOXKHBIX MAaTEMATUYECKUX BBIKJIQJOK, PA3IMUYHbIE METO bl peIIeH s 3a/1a4, Haubo-
Jiee TUIIMYHBIE, TPYAHbIE U TBOpUECKHE 3aaauu. J{Js 3akperieHust MmaTepualia, pacCMaTpUBaeMo-
ro Ha CeMHMHAapax, CTY/CHThI MOJy4aloT JJOMAIllHUE 3a/laHus B BUJE 3a7]a4 U3 COOTBETCTBYIOIIMX
3aJJaYHUKOB.

JlaGopaTopHble 3aHATUSI TIPOBOJATCS B CIEHUATU3UPOBAHHON J1IaOOPATOPUU MOJIEKY-
JsipHOM (hm3nKkK Ha nabopaTopHbIX yctaHoBKax JIKT rpynmamu cTyJeHTOB U3 2 YeloBeK.
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D hEeKTUBHOCTh YUEOHOU NEATETLHOCTH CTYJIECHTOB OIICHUBACTCS MO PeHTHHIOBOM CH-
creme.

B yueGHOM mpolecce UCIIONB3YIOTCS CIEAYIOINE AKTHBHbIC U HHTepaKTUBHBIE (op-
MBI TIPOBE/ICHUS 3aHATHI: JIGKIMOHHBIE IEMOHCTPAIIMH C O0CYKIECHHEM, THCKYCCHSI, TTOMCKOBast
Oecena, TBopueckre HHCTpyMeHThl TPU3, pa30op KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aaHMs,
paboTa B MaJbIX TPyIINax.

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

4. OueHOYHbIE CPEICTBA ISl TEKYIIer0o KOHTPOJIsl YCIIeBA€MOCTH M MPOMEKYTOYHOM
aTTecTalNH.

Texymui KOHTPOJIb:

— YCTHBIH OMPOC MO0 KOHTPOJIBHBIM BOIIPOCAM 10 pasjesiaM yueOHOH MporpaMMmBbl;

— TECTHPOBAHHUE;

— KOHTPOJIbHBIC PA0OTHI IO PEHICHHIO 3a]1a4;

— JIOMAIIIHUE 33JaHUsI K CEMUHAPCKUM U JIEKIIMOHHBIM 3aHATHAM (U1 CAMOCTOSTEIIbHON
paboThI);

— 3ammTa Ja00paTopHEIX PadoT.

[IpomexxyTouHas arrecranus:
— 3a4eT.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJIf MPOBeAeHUs TeKYIel aTTeCTAIUMN.

4.1.1 IlpuMepbl KOHTPOJILHBIX BOIPOCOB /IS YCTHOI'O ONPOCA MO pa3jejiaM yueOHoil
NPOrpaMMmBbl.

Paszoen 1. Hoeanvuwiii 2as.

Onumure NpocTeIyi0 MOJIENb BEIECTBA — WJCAJIbHBIH ra3.

Kakue ymporienus aenanuch nNpy BbIBoJie 6apoMeTprueckoi hopmMysibl?

Kak M0oxHO npruOIM3UTENHHO OIEHUTH BBICOTY aTMOchephI?

OOmbscHuTe pU3NUECKUN CMbICT pacnpeaeneHus bonbimMana.

KaxoB guznueckuii cMbIcil QyHKINN pacrpeieeHs] MOJEKYJ 0 CKOPOCTAM?

Paszoen 2. Henenus nepenoca 6 2asax.

[TpuBenuTe mpUMepbl UCIOIB30BaHUS BaKyyMa B TEXHUYECKHX YCTPOUCTBAX.

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

[Touemy nuddy3ust KuIKOCTEH MPOUCXOIUT 3HAUUTEIBHO MEJUICeHHEee, 4eM AudQys3us
ra3os?

UYro HasbIBaloT K03 dunmenTom nuddy3un (BA3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
napaMeTpoB OH 3aBHCHUT JIJIs Ta30B?

Kak BS3KOCTb Ta30B 3aBUCHUT OT TEMIIEPATYPHI?

Pazoen 3. Tepmoounamuxa.

[Touemy termnoémkocts Cp 0obITe TeTUIOEMKOCTH Cy?

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

UTO IPOUCXOAMT C TEMIIEpaTypOi Ta3a, €CIIU OH PACIIUPICTCS aquadaTnaecKu’?

B nu3ensHOM jaBHTaTENe BO3AYX MOABEPTacTCs OYEHb CHIIBHOMY M OBICTPOMY CIKATHIO.
st gero oTo nemaercs?

Kakue KOHCTpYKIIUU «BEUHBIX JIBUTATENICH» «CO3/IaHbI» MO 3aKOHAM MOJIEKYISIpHOH (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 YMEHBIIACTCS 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 HpnMep TECTOBOI'O 3aIaHUA 1JIsI CCMUHAPCKOI'0 3aHATUA.

1. Ouenure, BO CKOJBKO pa3 YBEJIMYMBAETCS CPEJAHEE PACCTOSHUE MEXKIY MOJEKyJIaMu
BOJIBI TIPY TIEPEX 01 BOJIBI M3 TBEPJIOTO B ra3000pa3HOE COCTOSIHUE IMPU HOPMAIILHOM JIaBJICHUU?

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

2. Kak u3MeHHUTCS JaBJICHUE HACBIIICHHOTO Mapa Mpu N30TEPMUICCKOM YMEHBIIICHUU €0
obobema? (YBeauuurcsi. YMenbmuTcsi. He u3ameHurcst.)

3. Ilpu norpyxeHuH B KUJIKOCTh KaNWIISIPHON CTEKIISIHHOM TPYOKH YPOBEHb KHUJIKOCTHU
B Hell mojHsyICsS Ha 4 MM HaJ YPOBHEM XUAKOCTU B cocyne. KakoBa BbicOTa moabemMa YpPOBHS
TOM K€ )KHJIKOCTH B CTEKJITHHOW TPYOKE C OTBEPCTHEM B 2 pa3za 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
MPUPOCT SHTPOIHH IIPU 3TOM IMPOIIecce.

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

5. Honb3ysick 3akoHoM ionmonra u [ltu, HATH yAENbHYIO TEIUIOEMKOCTh *kene3a (Mo-
nsipHAs Macca kene3a papHa M = 0,056 kr/mous).

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

4.1.3 Ilpumep KOHTPOJILHOM PAa0OTHI AJIsl CEMHHAPCKOIO 3aHATHA.

1. Ouenure, CKOIBKO MOJIEKYIT BBl BJIBIXa€Te, €CIIU MPH OJHOM BJIOX€ moiydaere 1 11 BO3-
yxa.

2. Monekynbl Ta3a pacrpeselieHbl o 00beMy B CpelHeM paBHOMepHO. M3BecTHa KOH-
HeHTpanus MoJjieKya n. OLEHUTh CpeJHee PACCTOSHUE < I > MEX/1y MOJIEKYJIaMHU.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOJUTCS CMECh JBYX MIEANbHBIX
razos: 1024 monexyn kucnopona u 2 Mons Bogoposa. HaiTi 1aBnenue cMecH ra3os.

4. Ilonarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEJEINUTh, HA KAaKOH BBHICOTE HAJl YPOBHEM MOPS IJIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HAa YPOBHE MoOps B 2 pa3a. Temmneparypy Bo3IyXxa MPUHATH PaB-
Hoii 0 °C.

5. Kakas cpenusist sHeprus (€) MPUXOJUTCS B COCTOSTHUU TEPMOJAMHAMUYECKOTO PaBHOBE-
cust ipu Temmeparype T, — B COOTBETCTBUH C KIACCHYCCKHUM 3aKOHOM PaBHOPACIIPEICICHHUS, —
Ha OJIHY: a) IOCTYMATEeNbHYIO CTENEHb CBOOOIBI; 0) BpalllaTeIbHYIO CTETIeHb CBOOO/BI; B) KOJIe-
OaTeNbHYIO0 CTETICHh CBOOOIBI?

4.1.4. Tlpumepnl 32124 JJIA IOMAIITHEH CAMOCTOSITEILHOI PadoThI

1. B 6amnone, 066&M kotoporo 0,25 M°, HAXOINUTCS Ta30Bas CMeCh, COCTOSMIAs U3 yrie-
KHUCJIOro raza u napoB Bojbl. Temmeparypa cmecu 327 °C. Uucno MOJEKyn YIJIEKHCIOro rasza
N1 = 6,6 -10%!, yncno monexyn napos Boasl N2 = 0,9 -10?!. Brraucuts faBieHne 1 MOISAPHYIO
Maccy ra3oBoy CMECH.

2. Kakas gacts monekyn ceprucroro anruapuna (SO2) nmpu temmeparype 200 °C o6na-
JlaeT CKOpocTsAMU B npenenax 420430 m/c?
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3. OnpenenuTs KOJINYECTBO TEIUIOTHI, KOTOPOE HYXKHO MepenaTh 7 KI' BOAOPOaA Ui TOro,
4TOOBI Ta3 YBEJIMYMI CBOH 00BEM IPU MOCTOSHHOM JaBJIEHUH TakK, YTO €ro TEMIIepaTypa MoBbI-
cuiack Ha 200 °C.

4. Ha pucyHKe noka3aH LIMKJ, IPOBEAEHHBIN C H€alb-

HBIM oHOaTOMHBIM Tazom. Haiitu KIIJI mukoia. 3p 2
5. Ilpu xakoM JIaBJIEHUU JIOJKEH HaXOIUTHCS KUCIOPOJ 2po

B kosmmaectBe 100 Mok, uToOs! mpu Temneparype T = 320 K on Pot

zaauMan o6bem 0,1 M3? 3amauy permuTh, paccMaTpUBas KUCIO- Po [ i i3

POJI Kak: a) uaeaiabHbIN ra3; 0) peaabHbli a3, NOTIMHSIIONIHICS 0 Vo 2Vo 3Vo V
ypaBHeHUIO Ban-nep-Baanbca. [lonpaBku Ban-nep-Baanbca miis
Kucioposa pasusl: a = 0,137 H -m*/moms?, b = 3,17-10 ~° m%/mois.

6. TermmoémkocTs TBepaoro tena npu temmneparype T > 273 K MoxkeT ObITh BBIYMCIICHA
no sMmnupuueckoir ¢opmyae € = a + bT. Jlng amoMuHuMs BeaWuuHbl & W D paBHBIL
a = 766 Ix/(xr-K), b = 0,459 JIx/(kr-K?). HaiiTi n3MeHeHHe SHTPOIHH NIPH HATPEBAHUH AlTkO-
MUHUEBOro Opycka Maccoil 8 kr ot TemnepaTypst 300 K 1o 900 K.

7. CnoupT mo KaruiiM BBITEKAeT U3 COCyJa 4Yepe3 BEepTHKAIbHYI0 TPYOKY BHYTPEHHUM
muamerpom d = 2 mm. Karuu otpeiBarotes yepes Bpemst At = 1 ¢ oxHa mocie apyroii. Uepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp 1EHKH Karjad B MOMEHT OTpbIBa CUM-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cniupra ¢ = 0,02 H/m.

415 Ilpumepsl TBOpueckux 3agaHuii Ha ocHoBe TPU3 (koHcTpykTOpCKOH U
TEeXHUYECKOH HAMPABJIEHHOCTH) /1JIsl CAMOCTOSITEIbHON PadoThI.

1. I'a3-paboTHUK.

OO0b19HO paboumii OpraH TEXHUYECKUX CUCTEM BBHITIOIHEH U3 TBEPAOTO Teja, HAIpUMep, y
9KCKaBaTopa — KOBII, y TpamBas — Koieco. (PaGoumii opran — 3TO 3J€MEHT, BBINOJIHSIOUIMI
TJIABHYIO TIOJIE3HYI0 (PYHKIMIO TEXHHYECKOW CHCTEMBI M K KOTOPOMY B JaHHOU CHCTEME MOJBO-
nutes sHeprus.) [IpuBenure npumepsl yCTpOHCTB, B KOTOPBIX Pa0OYMM OPraHOM SIBIISIETCS T'as.
Kakum 3akoHaMm pa3BUTHS TEXHUKH COOTBETCTBYET paOOuuii opran u3 raza’?

2. BeicoTa 31aHMS.

Kak m3meputs BbICOTY 371aHMs ¢ momolibio 6apomerpa? Mcnonb3ys usBectsiii B TPU3
metos Pobunsona Kpys3o, BbIIBUTE CKpbIThIE (HEOUEBHIHBIE, HOBBIE) CBOICTBa Oapomerpa U
npeioxkuTe 10 pa3HbIX CIIOCOOOB ONpeieNeHus BBICOTHI 3/1aHUSL.

3. IIpubops! Tt U3MEPEHNUs TaBIICHHUS.

B «cunbHBIX» M300peTeHMsIX Bceria MpUMEHsoTcs ¢usndeckue 3gdexrs. Uto Takoe
«pusnueckuit a3pdexr»? B TPU3 cymecTByeT crenuanu3upoBaHHbIN yka3aTellb (U3NYECKUX
3 dexToB U ABIeHUN 11 n3odperareneil. [To marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIUHU NMPUOOPOB JIJIsl U3MEPEHUS JaBICHU: MAaHOMETP, AU depeHInaIbHbIi MAaHOMETP,
BaKyyMMETp, OapomeTp, AaTuuku JaBieHus. CocTaBbTe CUCOK (Pu3nuecKux 3¢ (eKToB, Ha OcC-
HOBE KOTOPBIX pabOTalOT 3TH NPUOOPHI.

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 clloBa «BaKyyMHBI», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUI C UCTOIb30BaHUEM BaKyyMa.

5. CaMoieNbHBIN KaJIOpUMETD.

Vcnonb3ys BelecTBEHHO-TIOJEBBIE PECypChl (2 MMEHHO HAJCHCTEMHBIE, «KOIIEEUHbIE»
pecypchI BelecTBa), CKOHCTPYUPYHTE U M3TOTOBBTE CAMOJIEITBHBIN KAJIOPUMETP M3 TIACTUKOBOU
OyTbUIKH 1,5 J1 1 amOMUHMEBOI OaHKHU M3-110/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.
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6. CocTOosIHUS BEIlECTBA.

Ncnonb3ys usBectHolil B TPU3 «MeToa uncinoBoil ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperaTtHele COCTOsIHMA BemecTBa. [[o kakoMy mapameTpy OHHM pacrosaratorcsi Ha ocu? Bos-
MOHO, y Bac Oyzer HecKoIbKO BapuaHTOB oceil. KakiuM COCTOSHUSM BEIEeCTBa COOTBETCTBYET
«HOJIb», 00JIACTh OTPULIATENIBHBIX U MAKCUMAJIbHO IOJIOKUTENbHBIX 3HAUECHUN?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00b14HOM MHKpOCKOINE JMH3BI U3rOTOBJICHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MUKPOCKOII U3 Karuty BoAbl? [103BosIsIeT Jin yBenrueHne TaKoro MUKPOCKOTA YBUIETh OpPOYHOB-
CKO€ JBHXEHUE, HApUMEp, YaCTUIl aKBapelbHOW Kpacku (Tymu) B Boae? Kakue HemocTaTku
HMMEET 3TOT MUKPOCKOIN M Kak ux ycrpanuth? B TPU3 cymectByer pasznen o 3akoHaxX pa3BUTHUSA
TEXHUYECKUX cucTeM. KakuMm 3aKoHaM COOTBETCTBYET TaKOM MUKPOCKOIT?

8. Bona B pemiere.
Vcnonp3ys 3HaHHS 110 MOJIEKYJISIPHOH (pM3MKe M M300peTaTeIbCKUue MpruEMBI, H3BECTHBIC
u3 TPU3, npennoxure 10-20 pa3HbIX cIOCOOOB TPaHCTIOPTUPOBKH BOJIBI B PEIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMM.

HepequL BOIIPOCOB, BLIHOCHUMBbIX Ha 3a4éT:

1. 3akonsl uneanbHOro rasa. BeiBon ypaBHeHus MenneneeBa-Kianeiipona. 3akoH
ABorazapo. U3onponeccel (hopmyinsl u rpaduxu). BeiBog 3akona Jlanerona. MomnsipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHs MOJIEKYISIPHO-KHHETUYECKON TEOpHH
uacanpHoro rasa. @opmynsl BHYTPEHHEH DHEPIUM HMICAIBHOIO ra3a U CpelHEd KBaJApaTU4YHON
ckopocth. Pacnipenenenue sHEpTruu 1o CTETEHSIM CBOOO/IBI.

3. BriBox Oapomerpuueckoil ¢opmynsl. BeiBon pacmpenenenuss bonbivana. Omnbit
ITeppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI raza Mo cKopocTsiM (pacmnpeneneHue Makcsemia). Ouznue-
CKUH CMbICT (QYHKILMU pacrpeseneHus. Y ciaoBue HopMupoBku. Hanbomnee BeposTHas CKOPOCTh U
3HaueHue (PYHKIUU pacrnpeaeneHus Mpu 3Toi ckopocTu. OyHKIMS pacipeaeaeHus 11 OTHOCH-
TEJIbHON CKOPOCTH. Y CIIOBHUS CYILIECTBOBAHUS aTMOC(EpHI TUIaHET.

5. OddexTuBHBIE TMAMETP U CEYEHHE MOJIEKYJbl. BriBo popmyi 1 cpeHelt JIHHBL
cBOOOAHOrO IMpobera u yncia CTOJIKHOBEHUH U OLIEHKA MOpsJIKa STUX BEIUYMH. BakyyMm.

6. SBnenus nepenoca. JJuddysus B razax. 3akon duka. Pacuer kordduimenrta camo-
T py3uu.

7. Buytpennee tpenue. @opmyna Heiorona. Kunemaruueckas u tuHamudeckas BI3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dypbe. CBsA3b MEXTy KOXPPHUIIMEHTaMH NIEpeHoca.

8. BuyrtpenHss sHeprus Kak (QYHKIUS cOCTOSHHS. [IepBBIii 3aKOH TEPMOIMHAMUKU U
ero pasnnyHslie GopMyIUpoBKU. BeiBoa dopMmyibl 115 paboThl raza. [lpumenenue nepsoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IIPOLIECCaM.

9. Kiraccuueckasi TeOpHsl TEITUIOEMKOCTH HICTLHOTO Ta3a. MoJsipHast M yAenbHasl TeTl-
JOEMKOCTHU U CBS3b MEXIYy HUMHU. TenaoéMKOCTH MpH MOCTOSTHHOM JaBleHHH U o0beme. BriBoa
ypaBHeHHs Maifepa 1 nokasarens aguadaTsl. PU3n4ecKuil CMBICT Ta30BOM MOCTOSIHHOM R.
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10. Annabatuueckuid mporecc. BeiBog tpex gopmyn mans aguadarel. CpaBHeHHE aqua-
0aTUYEeCKOT0 U U30TEPMUYECKOT0 MpoieccoB. BriBoa dopmyn s paboThl Taza npu aguadaTu-
YECKOM ITpolLiecCe.

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

12. O6patumbie U HeoOpaTuMble Mporecchl. [IoHsTHE SHTPONUHM TEPMOIUHAMUYECKON
cuctemsbl. CBoMcTBa SHTpONMU. BTOpoii 3akoH TepmouHamuku. @opmyna bosbimana. [Topsmok
u Oecniopsiiok B mpupoje. Tperuit 3akoH TepMOAMHAMUKHU. Pacdyer konndecTBa TEMJIOTHI Yepe3
SHTPOIHUIO.

13. Pacyer nu3MeHEHHs SHTPOIMHU B MPOLECCAX MICATLHOTO Ta3a (IpU MOCTOSAHHBIX P, V,
T, Q), mpu HarpeBaHWM | IIABJICHUH.

14. Huxnuueckue npoueccel. Ternopas mamuna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BeiBog dopmynsr KITJI. Teopembr Kapno. Paznuunpie GpopMynnpoBKu BTOpOro 3akoHa
TEPMOAMHAMUKHU. XOJI0JWIbHAS MallIMHA.

15. PeanbHbie ra3pl. M3oTepmbl peanbHOro Ta3a. Haceimennsrii map. Kputudeckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 monsa u v moneit. @usndeckuii CMbICH TOCTOSH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHbie cocTosiHUS. BHYTpeH-
Hsist SHEpTUs ra3za Ban-nep-Baanbca.

17. B3ddexr Txoyns — Tomcona. dusndeckas cynHocTs. JuddepeHimanbapii kod¢d-
bunment [xoyns — Tomcona. uddepeHunanbupiii 1 UHTErpaibHbI AddexT. DHTambnus.
TemmepaTypa HHBEPCHH.

18. CBobGoanas sHeprusi Kak GyHKIuUs coctosHus. Tpu dopMynupoBku ais kodpduiu-
€HTa MOBEPXHOCTHOTO HaTshKeHUs. OnbIT [Inaro. 3aBucHMOCTh KO3 GUIEHTa TTOBEPXHOCTHOTO
HaATSDKeHUs OT psna GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. YcnoBus paBHOBecHs Ha TPpaHUIIE JABYX KUAKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [Ipumepsl cMaunBaHusl 1 HECMAuUBaHUSL.

20. JlaBrmeHue MOJ] MUCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitbl Jlama-
ca. Yactuele cnyyau. Kanwnspsl. BeiBog popMyIbl MOAHITHS KUAKOCTU B KaIIUJUISPE.

21. Cummerpus KpuctaiioB. 4 tuma kpuctaiwioB. Jledekrsr B kpucramiax. Kimaccuue-
CKasi TeOpUsl TEIJIOEMKOCTH TBEPABIX Tel: 3aKoHbI [romonra u IItu u [xoyns — Konna.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXO bl MEPBOTO U BTOporo poxa. Ilomu-
Mophu3M. YCIoBUs KUTIEHUS, TUIaBlIeHUs, cyonumaruu. Y paBHenune Knaneiipona — Knaysuyca.
TpoliHas Touka. JluarpamMMa COCTOSIHUM.

3auéT Mo TEeopeTHyecKoMy (JEKIMOHHOMY) MaTepuany AUCHUIUIMHBI «MomekynspHas
¢buznKa» TPOBOAMUTCS B YCTHOM dopMe, IPU 3TOM CTYACHTY 3aJal0TCsl 2 BOMpOca 13 OOIIEro me-
peuHst BorpocoB k 3auety. CtyaeHTy naércs nHeooxoaumoe Bpems (30-60 MUHyT) 17151 TOATOTOB-
KM I1JIaHa-KOHCIIEKTa CBOETO OTBETA.

Pexomenayercs cneayromnme KpUTepUn OIEHKH 3HAHUH.

OneHka «Heya0BJIeTBOPUTEIbHO/HE 3aUTeH0) BHICTABIIECTCS B TOM CIydae, €cliud CTy-
JIEHT JE€MOHCTPUPYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (OPMYJI, MOHATUN U TEPMUHOB YyU€OHON JUCIUILINHBL,

- [IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHraa.

OrneHka «y/10BJIeTBOPUTEIbHO/32a4TEH0» CTABUTCS CTYJEHTaM, KOTOpBIE ITPH OTBETE:!

- B OCHOBHOM 3HAIOT Y4e€OHO-TIpOTpaMMHBIA Marepuan B 00bEMeE, HEOOXOAUMOM s
MPOJOHKEHUSI yueObl U paboThI O podeccu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaX Ha BOIPOCHI UMEIOT HapYyILIEHUs B MOCJIEI0BATEIIbHOCTH U3JI0XKEHUS yueOHO-
ro MaTepuala, JeMOHCTPHPYIOT IMOBEPXHOCTHbIE 3HAHMs BOIIpPOCa, MPUBOJAT O0e3 Maremaruye-
CKHX BBIBOJIOB HEOOX0/IMMBIE (pu3nvecKkue popmyIbl;
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- UIMEIOT KPaTKHE OTBETHI TOJBKO B paMKaX JIEKIIMOHHOI'O Kypca;
- IPUBOMAT HEUETKUE POPMYTUPOBKU (PUZNUECKUX TMOHATUN U 3aKOHOB;
- IMEIOT CYILIECTBEHHbIE TOTPELUIHOCTH U TPYObIe OIINOKHU B OTBETE.

OrneHka «X0pouo/3a4TeH0» CTaBUTCS CTYJEHTaM, KOTOpbIE IIPH OTBETE:

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 MarepHaja, KOTOPBIA H3JararoT CH-
CTEeMaTU3UPOBAHO, [TOCIIE0BATEIHHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJjee 3HaUlMYI0 J0IOJHUTENBHYIO JINTEPATYpY;

- IOITYCKaIOT OT/IeJIbHbIE OTPEIIHOCTY U HE3HAUUTEIbHbIEC OIIUOKHU MPU OTBETE;

- HE TIOJIHOCTBIO MPHUBOAT MaTeMaTHYECKUE BBIBOABI Ul (pusmueckux (GopMyin B mHCh-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOMYCKACT CEPhE3HBIX OMMOOK M JIETKO YCTpPaHSET OT/AEIbHbIC
HETOYHOCTH C MIOMOIIBIO TOTIOJHUTEIBHBIX BOIIPOCOB MPEIOAaBaTess.

OLeHKa «OTIMYHO/3a4TEHO0» CTABUTCS CTYACHTaM, KOTOPbIC IIPH OTBETE:

- OOHapy)XHMBAIOT BCECTOPOHHEE CHCTEMAaTHYECKOE M TIIyOOKOE 3HAaHHWE IPOTrPaMMHOIO
Marepraia (3HaHHE OCHOBHBIX IMOHSTHUI, 3aKOHOB M TEPMHHOB y4e€OHOW JMCLHUILIMHBI, YMCHHE
OIIEPUPOBATH UMH);

- U3JIArar0T MaTepHal JIOTHYHO, I0CIICI0BATENILHO, PA3BEPHYTO U YBEPECHHO;

- W3JIararoT Marepuaj ¢ JOCTaTOYHO YETKUMHU (DOPMYyTUPOBKAMH, MOIATBEPIKIACMBIMH
rpadukamu, nudpaMu WM MpUMEpPaMH;

- BJIAACIOT HAYYHBIM CTHJIEM PCUU;

- IeNA0T MaTeMaTHYEeCKUE BHIBObBI (DPU3HUCCKUX GOpMYIT;

- IEMOHCTPUPYIOT 3HAHHE MaTepHaja JICKIHI, 0a30BbIX YUCOHHUKOB U JOMOJHUTEIEHON
JIUTEPATYPBL

OueHOYHBIE CPECTBA ISl MHBAJIHMIOB M JIMIl C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3JI0PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NISCKUX OCOOCHHOCTEH.

- IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMLAM C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU 370pO-
BbA IPEAOCTABIIACTCA JOIMOJTHUTCIILHOC BPEMA JJI MIOATOTOBKH OTBETA HA 3a4CTe,

- IIPYU IPOBEIEHUH MPOILETYphl OLEHUBAHUS PE3yJIbTaTOB O0yUYEHUs MHBAIUAOB M JIMIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 300POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUC TCXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

- [Ipu HeO6XOJII/IMOCTI/I JJIsL O6yanOHIHXC$I C OIrpaHUYCHHBIMU BO3MOXKHOCTAMM 3J0POBbEA
U MHBAJIMJOB NIpOIEIypa OLIEHUBAHUS PE3YyIbTaTOB OOYyYEHMs MO JUCLUILUIMHE MOXET MpPOBO-
JUTHCSA B HECKOJIBKO 2TaIloOB.

ITponiennypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB U JIUI[ C OrpPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/IOPOBbsI 110 JTUCHHIUIMHE (MOIYIIO) MpeAycMaTpUBaeT MPEAOCTaBICHUE WH-
¢dopmanuu B popmMax, aJaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10pPOBbs U BOCIPUATHS UH(OpMa-
ouun:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-
YAFOTIUXCSL.
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5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM

JJIs1 OCBOEHMS M CUUILTHHBI (MOTYJIfA).

5.1 OcHoBHas JiMTEpaTypa:

Kyxa M.A. MonekymnspHas ¢usuka: Texctsl nekiuii / M.A. XKyxa. — Kpacuomap: Kyb6an-
ckui roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢uzuku: yued. nocodue A HHKEHEPHO-TEXHUYECKUX CIICIUATEHO-
creit By30B / T.U. Tpodumosa. — M.: Akanemus, 2014.

CagenbeB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonekynsapHas ¢pusmka. [Diek-
TPOHHBIN pecypc]: yued. mocodbue — DnekTpoH. naH. — CI16.: Jlanp, 2017. — 356 ¢. — Pexxum
noctyna: http://e.lanbook.com/book/95163 .

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

Kukonn A.K. MonexymnsipHas ¢usuka: y4e0. mocoOue st CTyIeHTOB (PU3UYECKUX CIEIH-
anpHocTeil By30B / A.K. Kukoun, U.K. Kukoun. — CII6.: Jlans, 2007.

I[JI?I OCBOCHMA JUCHUIIIIMHBI MHBAJIMAAMHA U JIMAMU C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU

37I0POBbSI MMEIOTCS HW3JaHUs B JJIIEKTPOHHOM BHUJE B DICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanby, «tOpaiiy, «YHuBepcuterckas oudmmoreka ONLINE».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

Tpodbumoa T.U. OcuoBwl ¢usuku. MonekynsapHas pusuka. TepmoauHamuka: [ydeOHOE
noco6ue] / T. . Tpopumona. — M.: KHOPVYC, 2011.

Tpodbumona T.U. Kypc ¢usuku: yuebnoe nocodue [ansa ByzoB] / T. U. Tpodpumosa. — M.:
Axanemus, 2010.

Kyxa M.A. MonekynsipHas ¢usuka: gadoparopusie pabotel / M.A. XKyxa, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014.

Cagenbe 1.B. Kypc o6meit ¢puzuku. B 5-u 1. Tom 3. MonekynspHast ¢pu3nKa U TEPMOAU-
HaMuKa. [DneKTpoHHbIN pecypc]: yueO. mocodbue — DnektpoH. naH. — CII6.: Jlans, 2011. —
224 ¢. — Pexxum nocryma: http://e.lanbook.com/book/706 .

Tenecann B.P. MonekynsipHas ¢usuka. [I1eKTpOHHBINA pecypc]: ydued. mocodue — Diek-
TpoH. naH. — CII6.: Jlanb, 2009. — 368 c. — Pexxum nocryma: http://e.lanbook.com/book/391 .
Ousnka. [IpakTukymM MO penieHuto 3aaad. [DIeKTpOHHBIM pecypc]: ydyeb. mocobue /
JLJI. T'mankoB [u ngp.]. — Dnektpon. gan. — CII6.: Jlanp, 2014. — 288 c. — Pexxum nocryma:
http://e.lanbook.com/book/41013 .

Bonbskenmreitn B.C. CoopHuk 3anau no obmemy kypey ¢usuku / B.C. Bonpkenmreiis. —
CIIO.: Kunxnsiii mup: [IIpodeccus], 2008.

Hponos MN.E. 3anaun no oOmelt ¢pusuke: yaeOHOe mocoOue i By30B. [DIEKTPOHHBINA pe-
cypc]: yaeb. mocodue — DnekTpoH. naH. — M.: UznatenscTBo «JlabopaTopust 3nanuii», 2017.
—434 c. — Pexxum noctyna: http://e.lanbook.com/book/94101 .

CasennreB M.B. CO0opHUK BOMPOCOB M 3aaad MO OO0mIe ¢usnke. [DNeKTpOHHBIA pecypc]:
yueb. mocobue — OnektpoH. maH. — CII6.: Jlaws, 2016. — 292 c. — Pexum gocryma:
http://e.lanbook.com/book/71766 .

5.3 Ilepuoanueckue U3IaAHUA:

B 6ubmmoreke KyOI'Y mmerorcs ciemyrommue MEepUOAMYECKUE H3JAHUS 0 MPOHUITIO

JAUCIMITIIIMHBI:

buodusuxka.
B mupe Hayku.
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Bectnuk MI'Y. Cepusi: @uszuka. ACTpoHOMUS.

XKypHan npukiagHOol MEXaHUKH U TEXHUYECKOH (DUBHKH.
KypHast TexHu4YeCKON (UK.

N3Bectust BY308B. Cepus: ®usuka.

WnxenepHas ¢pusuka.

MenunuHcKas pu3nKa.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKkux Hayk.

®usuka. PedeparuBnsiii xypuan. BUHUTU.

6. Ilepeyenr pecypcoB HHPOPMANMOHHO-TEJEKOMMYHHUKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAUMMBIX [IJISl OCBOCHUS JUCHUILIMHBI (MOLYJIS).

1. Enunoe okHo noctyma k oopasoBatenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblid 00pazoBaTenbHbIN mopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nayunbsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHas oubimorexa — URL: http://www.sci-lib.com/.

5. Pazgen «MonekynsipHas ¢pusnka U TepMOAMHAMUKa» EcTecTBeHHO-Hay4HOTro 00pa3o-
BatenpHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazgen mo monekymnspHoi (usmke U TepMOaUHAMUKE YueOHO-00pa3oBaTeabHOU (u-
3UKO-MareMaTHueckoi oubmmotexn caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexuuu no pusuke miust BY3os — URL: http://physics-lectures.ru/.

8. Paznmen «Tepmoannamuka u ctargusuka» oOpazoBarensHoro npoekra A.H. Bapruna
«®Dusurka, XMMHUsI, MATEMATHKa CTyJIEHTaM U mKojabHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

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

7. MeToauyeckne yKazaHusi IJs OOyYalOUIUXCH IO OCBOEHHMI0 M CIHUNIHHBI
(monyns).

B y4eOHO# nucuuIumHe IpeayCMOTPEHBI JIEKITMOHHBIE, CEMUHAPCKHUE U Ja0opaTOpHbIE
3aHATUS. 711 TOCTHMIKEHUST BBICOKHX PE3yJIbTaTOB OOYyUEHHs CTYIACHTY HEOOXOAUMO 3HATh MPH-
€MBI OBICTPOr0 KOHCHEKTHUPOBAaHUSI y4eOHOro marepuana u ero 3hQeKTUBHOrO 3arlOMUHAHUIL.
WNudopmanus o6 3tux npuémax umeercs B cetu MHTepHeT u Ha caiite Moodle KyoI'Y.

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

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

2) yueOHuK (yueOHOe mocobue) u COOPHUK 3a/1a4 B COOTBETCTBUHU CO CITCKOM JINTEPATY-
pbL;

3) TeTpaay Ui CEMHUHAPCKUX 3aHATHH U 1715 1Ta0OpaTOPHBIX padoT.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH paboTaTh B TEUEHHE CEMecTpa IO HU3YYEHHUIO
TEOPETUYECKOr0 MaTepHalia, OCBOCHHUIO TUIIOBBIX IPUEMOB peIIeHuUs 3a7a4 Mo Gpu3nke u npuoo-
PETEHUIO HABBIKOB SKCIIEPUMEHTAITFHON paOOTHI.

Camocmosmenvhaa paboma CONCPKUT CIENYIOIIME BUIBI YUeOHOM AEATEIBHOCTH CTY-
JICHTOB:

— TEOPETHYECKYI0O CaMOIIOATOTOBKY K YUEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOIl
JUTEpaType;

— BBITIOJTHEHHE JOMAIITHUX 3aJ[aHHi (pelIeHre TUITOBBIX 3a/1a4 10 MOJISKYIIIPHON (pU3UKe
Y BBITIOJTHEHNE TBOPUECKUX 3aJJaHUH TEXHHUECKOW HAIPABICHHOCTH);
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— oopMIIEeHHE OTYETOB I10 pPe3yJbTaTaM Ja0opaTOPHBIX PadoT;

— MOUCK MH(OpMaIu 1o 3aJaHHOM TeMe B ceTH MHTEepHeT.

Cpoku evinonHeHuss 0OMAWHUX 3a0aHull: BBITIOTHEHHAs JOMAaIIHss pabora (peméHHbIe
3a1aun, OpOpMIICHHBIE OTYETHI 1O JTAOOpAaTOPHBIM paboTaM) MPEJOCTABIAIOTCS JUIS TPOBEPKU
MPEToAaBaTeIt0 Ha OYEPETHOM (CICIYIONIeM) yueOHOM 3aHSATHH.

®I'OC BO Tpebyer moaAroToBKH OakajaaBpOB K HAyYHO-HCCIIEIOBATEILCKOM M MHHOBA-
UOHHOHN BUAaM MpPOo(ecCHOHATBLHON JesTeNbHOCTH, a (PU3uKa ABISETCS OAHOW M3 OCHOB Hay4-
HO-TEXHHUYECKOTOo nporpecca. [loaToMy [1st pa3BUTHS TBOPUYECKOTO MBIILIECHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO U B KAYECTBE METOAMKH MPAKTHYECKOTO MPUMEHEHHS TOTYyYCHHBIX Ha JIeK-
[USAX 3HAHUMA CTYJCHTaM PEKOMEHIYETCS M3YUYCHHE U MPUMEHEHUE TeOPUU PelIeHHs u300peTa-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TuM Kaxkaas JIeKIus 3akaHuuBaeTcsi TBopueckum TPU3-
3aJJaHUEM TEXHUYECKOW HAIpPaBJIIEHHOCTH, CBA3AHHBIM C JIEKIIMOHHBIM MaTE€pUaIoM, HAyYHBIMU
HCCJICIOBaHUAMHU WM oOydeHreM B By3e. Bo3morknbie pemenns TPU3-3ananuii 06cyxmaroTcs
Ha OYEPEAHOW JICKIMU WM CEMUHAPCKOM 3aHATUM U OTMEYAIOTCS CTYJEHTHI, MPEIOKHUBIINE
HauOoJiee TOJIHBIE M OpUTrHHANIbHBIE pemieHus. s BoimonHenuss TPU3-3aganuit crynentam
HE0OX0oaMMO UMETh HaudaiabHble 3HaHUs 0 TPU3. Jlnsa 3Toro pexomMeHayercs caMOCTOATENbHO:
1) u3yunth 3jeKkTpoHHYIO KHUTY «BBemenne B TPU3. OcHOBHbIC TOHSATHS W IOIXOJBD»
(http://www.altshuller.ru/e-books/); 2) usyuuts MaTepuansl Bukumeauu, HauuHas cO CIIOBa
«TPU3»; 3) npouects kuuru no TPU3 u3 6ubmuorexu Kyol'Y; 4) moceTuth COOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMH U JIMIIAMU C OTPAHUYECHHBIMH BO3MO>KHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIMHM) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHJMBUyadU3alluid OOyYEHHUs] U YCTAaHOBJIEHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JUIOM C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3710POBbSI.

YCHemHocTb OCBOSHHS CTYACHTOM y4eOHOW JUCIHUILIMHBI OTPAXKAECTCS B €T0 pelimunee —
cymMMme 0asuioB, KoTopas (GOpMUpPYETCsl B TEUEHHE CEMECTpa I0 pe3yJibTaTaM BbIIOJHEHUS J0-
MalTHUX padOT ¥ TBOPUYECKHUX 3a/IaHHM, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, YCTHBIX OINPOCOB,
BHYTPUCEMECTPOBOM aTTeCTallH, 3aIIUT Ja00PATOPHBIX pabOT M aKTUBHOCTH HAa CEMUHApPCKHUX
3aHATUSX.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

1. KomnproTepHO€E TECTUPOBAHUE IIPU TEKYILEM KOHTPOJIE.
2. KoHCynbTHPOBAaHKE OCPEACTBOM DJIEKTPOHHOM MOYTBHI.
3. Ucnonbs3oBanue 31eKTPOHHOM mpe3eHTaluu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 00eCIIeYeHUsI.

1. Cpena MoaynbHOTO JMHAMU4ecKoro ooyuenus Moodle.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTayor HaydHoi 6nbanoTexn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubmuoTeyHas cucrema «Y HuBepcurerckas oudamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas bubnaroTeyHas cuctemMa u3aarenscTa «Jlanwy (https://e.lanbook.com/).

4. DnexkTponHas oubmmoreunas cucrema «fOpaiit» (https://www.biblio-online.ru/).
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9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

No Biix paGot MatepuaibHO-TeXHHYEeCKOe 00ecredeHre TUCIIUILTUHBI
(MOAynsl) ¥ OCHAILIEHHOCTh

1. | JlekuuoHHble Aynutopust 201c, ocHaneHHass UHTEPAKTUBHBIM MTPOEKTOPOM U
3aHATUS MarHUTHO-MapKepHOU JOCKOM.

2. Cemunapckue Aynurtopus 230c, ocHaIleHHass MAarHUTHO-MapKEPHOH JTOCKOM.
3aHATUS

3. | JlaboparopHbie Aynutopus 227¢, ocHaIlleHHast 000pyI0BaHHEM, HEOOXOTUMBIM
3aHATUS JUTsl IPOBEJIEHUS TaO0paTOPHBIX PadoT.

4. | I'pynnossle Aymutopus 230c, ocHaleHHas MarHUTHO-MapKEPHOU TOCKOA.
(MHIUBHTYaTIbHBIC)
KOHCYJIbTAIlUU

5. | Texkymuii KOHTpOIb, | Aynutopus 227c, OCHallleHHas TMEPEHOCHBIM IPOEKTOPOM U
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecTaIus

6. CamocrogdTenpHas Aynutopus 311c, ocHallleHHass KOMIIBIOTEPHON TEXHUKOM € MOJI-
pabota KIIIOYEHHEM K ceTH MHTepHeT.

YueOHas 1adopatopus moseky/asipHoil pusuku PTO Kyol'yY

JlaGoparopHble 3aHATHUS 10 AUCLUILIIMHE
«MonekynsipHasi pu3uKa» MPOBOJATCS B BO
CIeLUaTU3UPOBAHHON yueOHOH 1aboparo-
pUH MOJIeKysipHON ¢usuku (ayn. 227c),
OCHAIIIEHHOW J1a00paTOPHBIMHU KOMILIEKCa-
mu JIKT 1 HeoOXoaumMbIM 1a00paTOPHBIM
000pyTIOBaHUEM.
Jlaboparopusie kommekcsl JIKT, Beimycka-
embie OO0 «MHHOBaIMOHHBIN 1EeHTp «Bra-
qucy (r. Mocksa), cofiep:kaT KOMIUIEKTBI

Oo6opynoBanue yaeOHoi maboparopun: | Koi-

JIKT-2. MonexynsipHas pu3uKa 1 Tep-
MOJMHAMUKA.

JIKT-5. Tlponeccel B rase.

JIKT-7. CBoiicTBa )KHUIKOCTH.

JIKT-8. CpoiicTBa TBepJ0ro Tena.
JIKT-9. OcHOBBI MOJIEKYJIIpHOI (pU3H-
KM U TEPMOANHAMUKH.

JIKT-10. OcHOBBI MOJEKYISIpHOU (u-

PRk -

JUIS pean3alin HECKOJIbKHUX J1ab0paTOPHBIX
paboT, KOMIIEKTHI MOYJIeH pacIiupeHus U
ABTOHOMHBIE CIIELIMAIN3UPOBAHHBIE U3ME-
PUTEIBHBIE CUCTEMBI.

3UKH.
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