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JSIPHOH (DPUBHKH.

1. Heau n 321244 U3y4YeHUs1 TUCHHUILINHBI (MOTYJIs1).

1.1 Ileab ocBOEHHN TUCIHUILIHHDI.

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

1.2 3agauu AUCHUILIMHEL.

— U3y4EHHUE TOJI0KEHUH, 3aKOHOB U METOI0B UCCIIEIOBAaHUN MOJICKYJISIPHON (PU3HKH;
— NPUOOpETeHNnEe YMEHUS UCIIOJIb30BaTh 3aKOHBI (DU3UKHU /ISl PELLICHUs] MH)KEHEPHBIX 3a-

— OBJIAACHUEC HaBbIKaMH U MCTOAaMHU PEIICHHUA 3aaa4d IO OCHOBHBIM pas3aciiaM MOJICKY-

1.3 Mecto AucuMiuinHbl (MOYJs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

Jucturumna «MosekymspHas Gu3nKa» OTHOCUTCA K 00s3aTenbHON yacTh bioka 1 mo-
nyns «Pusukay ydeOHOro miana. s ycrnemHoro u3y4eHus TUCUUIUIMHB He00X0IMMBbI 3HAHUS
MIKOJIBHOTO Kypca (PM3MKH M OCHOB MaTeMaTHYecKOro aHanu3a. OCBOCHHE JUCIUILIMHBI HEOO-
XOAMMO JJISl U3YUCHHUS APYTUX Pa3leNIoB (GU3UKH.

1.4 IlepevyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUs M0 JUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBI.

N3ydyenne naHHOW ydeOHOW MMCIMILIMHBI HANPABJICHO Ha (opmupoBaHHE y 00ydaro-
nmxcs obuienpodeccruonanbHbix kommnereHui (OIIK):

No WNHupekc Conepxanue B pesynbrare u3ydeHus yaeOHOW AMCHUIUINHBI
. | KoMIe- KOMIIETEHIIUU o0y4aromuecs: J0IKHbI
"~ | TeHIMM (unm e€ yacTn) 3HATh YMETh BJIaJ€Th
1 OIIK-1 | CrocoOeH uCcnonb30- | MOJIOKEHHUS, 3a- MPUMEHSTH 3a- | HABBIKAMHU U
BAaTh MOJIOKEHNUS, 3a- | KOHBI U METOBI KOHBI (PU3UKU METOJIaMHU
KOHBI U METOJIbI €CTe- | MOJEKYJISpHON JUISL pelIeHUs peuieHus 3a-
CTBEHHBIX HayK M Ma- | (puU3MKH 3aJ1a4 UHXKEHEp- | J1a4 [10 OCHOB-
TEMaTHKU JJIs pelie- HOM JEATENBHO- | HBIM pas3zesiam
HUS 33]a4 NHXKEHEP- CTH MOJIEKYJISIp-
HOU JIeITEIbHOCTHU HOM (U3HUKHU
2 OIIK-2 | CrocobeH caMOCTOsi- | SKCIIEPUMEHTAalb- | IPOBOIUTH npueMaMu
TEJIHHO TIPOBOJIUTH HBIE METOTbI 00paboTKy MpeCTaBIIe-
OKCIIEPUMEHTAJIbHBIE | HAYYHBIX UCCIIE- | PE3YJIbTAaTOB HUS NIOJTy4YEH-
HCCIIeJOBaHUS U UC- OBaHUU W3MEpPEHUI HBIX JAaHHBIX

10JIb30BATh OCHOBHBIE
npremMbl 00pabOTKH 1
IIpEICTaBICHUSI TTOITY-
YEHHBIX JJAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO011ast Tpy10EMKOCTh JUCIUIUIMHBI COCTAaBIsET 2 3a4. €., (72 Jaca), u ux pacrpejee-

HUE 110 BUJaM pabOT IMpeCTaBICHO B TaOIHUIIE.

Bcero | 2-it cemectp
Bun yae6HO# paboThI 4acOB (1ackl)

KonrakTHasi padoTa, B TOM YHcCIe: 50,2 50,2
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
3aHATHA JIEKIUOHHOIO TUIIA 32 32
3aHsTHUsI CEMUHAPCKOTo TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHS) 16 16
JlaGopaTopHble 3aHITHS - -
HWnasi kKoHTaKTHas padoTa: 2,2 2,2
Kontpois camoctositenbHoi pabotsl (KCP) 2 2
[Tpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi padoTa, B TOM YHUCJIE: 21,8 21,8
[TpopaboTka yuyebHOro (TeOpeTUYECKOro) Marepuaa 10 10
BrimonHeHne TBOpUECKHUX, MHKEHEPHBIX U UCCIIE0BATENbCKUX 58 58
3a/1laHui, YriyOJsIonMX U paCHIMPSIOIIMX JIEKIIMOHHBIM MaTepuan ’ ’
Perenue 3a1a4 no MoJIeKyasspHON Qu3Ke 6 6
KoHTpoJb: = =
[TonroroBka K 3aueTy - -
O01as Tpy10eMKOCTh yac. 72 72

B TOM YHCJie KOHTaKTHasi padora 50,2 50,2

3a4. el. 2 2

2.2 CTpyKTypa IMCUMIIJIMHbI:

Pacrnipenenenuie BU10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Paznensl (TeMbl) AMCUUIUINHBL, U3ydaeMble BO _2-M  CeMecTpe:

KonnyectBo yacoB
. HaumeHnoBanwue pasnenon Breaynuropnas
No (Tem) Beero AynuTtopHas pabota paora
JI I13 JIP CP

1 |UpeansHbI ra3 22 10 4 - 8
2 |SIBneHus mepeHoca B razax 9,8 4 4 - 1,8
3 |Tepmoagmaamuka 22 10 4 - 8
4  |PeanbHble Ta3bl, KHUJIKOCTH U 16 3 4 i 4

TBEpJIbIC Tela

Hmozo no oucuyuniune: 69,8 32 16 - 21,8

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-

tust, CPC — camocTosTenbHast paboTa CTyJeHTa.




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

dopma
HaumenoBanue
No Coneprxanue paznena (Tembl) TEKYILEro
pasnena (Tembl)
KOHTPOJIA
1 | UneanwHbrii ra3 ®du3uKa — HayKa dKCiepuMeHTalIbHasA. TeopeTnue-
CKHE U 3KCIIEPUMEHTAJIbHBIE METO/Ibl HAYYHOI'O UC-
cienoBaHus. MOJeKyISIpHO-KMHETHYECKAs! TEOPUS.
Monb. Monsipuas macca. Yucino Aoraapo. M3o-
IIPOLIECCHL. VYcerHbli
2 | UneanbHbli Ta3 Ypasaenue MenpeneeBa-Knanelipona. 3akox onpoc,
JlanbToHa. MoJisipHast Macca CMECH. IIpOBEpPKa
3 | UneanpHslii ra3 OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON | JIOMAIIHETO
TEOPHH HJICATILHOTO Ta3a. 3a1aHUs
4 | UpeanbHblil ra3 Bbapomerpuueckas popmyna. Pacnpenenenue
bonpnmana.
5 | UneanbHblii ra3 Pacrnipenenennie Mosiekys raza mo cKopocTsiM (pac-
npenenaeHre MakcBelia).
6 | SBneHus D¢ hexkTUBHBINA AUAMETP U CEYEHUE MOJICKYIIBI. .
nepenoca B razax | CpenHss miMHa cBOOOJHOIO Mpodera U Yucjio Ycrabli
CTOJIKHOBEHUIA. Bakyym. onpoc,
7 | SABneHus Juddysus B razax. 3akon duka. Buyrpennee Tpe- | POBCPKa
nepenoca B razax | Hue. ®opmyna Heotona. TermaonpoBogHocTs, 3a- | AOMALIHETO
KOH Dypbe. SallaHus
8 | Tepmonunamuka | PaGota rasa. [lepBblif 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHUE K U30IPOLIECCaM.
9 | Tepmoaunamuka | TemaoeMKOCTb HAEANBHOTO rasa.
YpaBHenue Maiiepa. .
< v YcTHBIM
10 | Tepmogunamuka | Amumabarmueckuid mporecc. [Tomurponmyaeckuit ompoc
polecc. ’
= IIPOBEpKa
11 | Tepmoaunamuka | OHTponus. Bropoii 3akoH TepMoanHaMuku. Tpe-
TUH 3aKOH TEPMOJIMHAMUKH. PacdyeT n3mMeHeHus sH- AOMAIHETo
TPOIIMH B IIPOLECCAX UACATIBHOIO ra3a, IIpy Harpe- Sana
BaHUU U IJIABJICHUH.
12 | Tepmogunamuka | TermoBas mamuHa. L{uka Kapuo. Teopemsr Kapno.
XoJ10AUIbHAS. MAILIMHA.
13 | PeasnbHBbIC Ta3HI, Peanbuble rasel. Kputnueckoe cocrostHue. Ypas-
KHUJKOCTH U HeHue Ban-nep-Baanbca. Dddexr Jxoyns — Tom- YcrHbIi
TBEpJbIE TeJa COHA. DHTAJIbIHUI. o1poc,
PeanbHble rassl, Kunkoctu. CoboHas sueprus. [loBepxHOCTHOE IIpOBEpKa
14 | KUIKOCTH 1 HaTSIKEHHE. VYcnoBus paBHOBECHSI HAa TPAHULIE ABYX | JOMAIIHETO
TBEp/bIE Tea XKHUJKOCTEN U Ha IPaHULIE )KUJIKOCTh — TBEPJIOE Te- 3a/laHus
0. CMaunBaHue, HECMadYrBaHUE.
15 | PeasbHbIe Ta38l, JlaBjieHrE 1I0JT UICKPUBJIEHHOMN MOBEPXHOCTHIO
KUJKOCTU U xuakoctu. @opmyna Jlannaca. Kanumisipasie V CTHEIH
TBEpJbIE Tea SIBJICHUSL. _ _ ompoc,
16 | PeasnbHbIe Ta3bl, Kpucrannnueckue TBEpAbIE TENA U UX TEIUIOEM- npoBepka
KUAKOCTU U kocTh. dazoBbie MEPEXOTIBI MEPBOTO U BTOPOTO JOMAILHETO
TBEpAbIE TEA pona. Ypasnenue Knaneiipona — Knaysnyca. 3anaHus

JluarpaMMa COCTOSIHUM.




2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.

HaumenoBanue
paznena (Tembl)

TemaTuka NPaKTUYECKUX 3aHATHI
(cemuHApOB)

®opMa TeKylero
KOHTPOJISL

1 |WnoeanpHblii ra3

OcHOBHBIE TIPUEMBI 00Pa0OTKH U MPE/ICTaB-
JIEHUS SKCIIEPUMEHTANIbHBIX JIaHHBIX.
Ypasuenune Menneneesa-Kianelpona.

CKOopocTsM (pactpezenienne Makcsesa).

YcrHbI onpoc.

3akoH JlaneToHa. OCHOBHOE ypaBHEHUE MO- IIpoBepka
JEKYJIIPHO-KMHETUYECKOU TEOPUU UAEATIBHO- AOMAIIHETo
ro rasa. 3aaHus.

2 |WnpeanbHblii Ta3 bapomerpuueckast popmyna. Pacnipeneneaue Konrposshas
bonbimana. Pacnipenenenue Mosekys ra3a mno pabora

3 |SIBnmeHus mepeHoca

Cpenssis 1muHA CBOOOTHOTO Mpodera u 9rucio

YcTHbIM onpoc.

B rasax cTonkHoBeHu#. Bakyym. [luddysus B razax.
IIpoBepka
3akoH duka.
JIOMaIIHETO
4  |SBnenus nepenoca | Buyrpennee tpenue. ®opmyna HeroToHa. 3a7aHusl.
B rasax TemnonpoBoaHOCTh. 3akoH Dyphe. KonrposnbHas
pabora

5 |TepmoauHamuka

[lepBbiit 3aKOH TepMOANMHAMUKH. TeroeM-

YcTHbIM onpoc.

KOCTb HJICAJIbHOTO Ta3a. Y paBHeHUE Maiiepa. IIpoBepka
AnunabaTuyeckuii mpouecc. JIOMAILIHETO
6 |TepmommHammka |JHTponwus. PacueT n3MeHEHUs SHTPOIUHU B 3a/1aHUS.
npoieccax uaeanbHoro rasza. Lukn Kapho. KonTponbHas
Pacuerst KI1/I pa3iMuHbIX HHUKIIOB. paborta

7  |PeanmbHbIe Ta3bI,
KUIKOCTH U

PeanbHueble ra3el. Kpurnueckoe coctosiaue.
Ypasuenue Ban-nep-Baannbca.

YcTHBI ompoc.

TBEpJbIE TEla ITpoBepka
8 |PeanbHble rassl, |XKumkoctu. [IOBepXHOCTHOE HATSIKEHHE. AOMAMIHETO
KHUJIKOCTH U JlaBieHue 1o/ HCKPUBJIEHHOM TOBEPXHOCTHIO SaAaHus.
TBEp/IbIC TeNa xuakoctu. Gopmyna Jlamtaca. Kanuisipsr. KOHT%OHI’HE"I
pabora

2.3.3 JIabopaTopHbI€e 3aHATHS.

B nanHO# yueOHOM aucuuminHe 1abopaTOpHbIE 3aHATHS He MpeaycMoTpeHbl. OHaKo,
nabopatopHble pabOThl MO MOJIEKYJISIPHOM (PU3MKE MPOBOAATCS OJAHOBPEMEHHO C JIEKUUSMU U
CEeMMHAPCKUMHU 3aHATHSAMHU B OTAEIbHON yueOHo#l mucuurumne b1.0.12.07 «O6mwuit dpusnye-
CKHI MPAKTUKYM».

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

CornacHo ydueOHOMY IUIaHy 10 JaHHOW JMCLUIUIMHE HE MPEeTyCMOTPEHBI KypCOBbIE pa-
00THI (ITPOEKTHI).



2.4 TlepeuyeHb Y4eOHO-METOIMYECKOT0 O0ecreyeHusl AJIsl CAMOCTOSITEIbHON PadoThI
00y4YaAIIUXCS M0 TUCHHILINHE (MO1YJII0).

[lepeuenp yueOHO-METOAUUECKOTO 00ECTIEUEHUS TUCITUTINHBI

110 BBIMIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1. |IIpopabotka MeTtoauueckue yKa3zaHus 1o U3y4eHUIO TEOPETUYECKOT0 MaTepHualia,
TEOPETUYECKOTO |YyTBEpXKACHHBIE Kadeapol paguohu3uKu U HAHOTEXHOJIOTUH, POTOKOI
Marepuaia No 7 01 20.03.2017.
2. |Bomonnenue (1. XKyxa M.A. MonekynsipHas pu3nka: TEKCTHI JIEKIUH (C 3aJaHUAMU
TBOPYECKUX, no TPU3) / M.A. XKyxa. — Kpacnonap: Kybanckwuii roc. yu-t, 2011.
WH)KEHEPHBIX U |2. MaTepuasl B 3JIEKTPOHHOM BHJIE B CPE/Ie MOYIHHOTO IMHAMUYE-
uccienoBareb- |ckoro ooyuenus Moodle Ky6I'Y na caiite http://moodle.kubsu.ru (un-
CKUX 3aJaHuii  |popmarus mo Teopuu pemeHus nzooperarensbekux 3aaad (TPU3) ms
Pa3BHUTHS TBOPUYECKUX CIIOCOOHOCTEIH).
3. Meroauyeckue yKka3aHusi K CAMOCTOSITETLHON paboTe CTyIeHTa s
BBITIOJTHEHHS TBOPUECKUX 3aJJaHH 110 PEHICHUIO U300peTaTeIbCKUX 3a-
Jad, yTBEpXKIeHHBIE Kadeapor paagunou3uKi 1 HAHOTEXHOJIOTUH, TIPO-
tokoa Ne 7 ot 20.03.2017.
3. |Pemenwue 3amau |1. Meroanyeckue yka3aHus Ui peIICHUs 3a1a4 1o GU3UKe, yTBep-
M0 MOJIEKYJISIp- |KIEHHBIE Kadenpoil paanodu3uKi 1 HAHOTEXHOJIOTUH, MPOoTOKoa Ne 7
HOU (u3nKe ot 20.03.2017.
2. Marepuainbl B 2JIEKTPOHHOM BHUJIE€ B CpeJie MOJIYJIBHOTO JUHAMUYE-
ckoro odyuenust Moodle KyoI'Y wa caiite http://moodle.kubsu.ru
(mpuMepsl peleHns 3a/1a4 U KpaTKHe PEKOMEH/IAIMHN 110 X PEHICHHUIO).

Ne Bun CPC

Y4eOHO-MEeTOIMYEeCKHE MaTepHalibl JUII CaMOCTOSITETILHONH DPa0OThI OOydYaIOMIMXCS W3
Yrclia MHBAIKU/IOB U JIUI[ C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710poBbs (OB3) npenocTaBisitoTcst
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

J5i U1 ¢ HapyIIeHUSIMU 3PEHUSL:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Y-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHOU pabOTHI MO OCBOCHMIO JUCHUILIUHBI «MonekymnspHas Qusu-
Ka» HCIIOJIb3YIOTCSI COBpEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:

— UH(OPMAITMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH;

— npoGsieMHOe 00y4eHue.

Ha gexumu BweiHOCHTCH 80 % Marepuarna, W3J0KEHHOTO B MPOTPAMME TUCIIUATIIIUHBI.
Ocranbabie 20 % MaTepuania BBIHOCATCS JUISI CAMOCTOSITENILHOTO M3ydeHus. [Ipu oObsicHeHNH
HOBOT'O MaTepHalla UCIOJIb3YIOTCS MPOOIeMHOE U3JI0KEHNE MaTepuaia 1 ouckosas Oecena. [1o
OCHOBHBIM pa3jieiaM JUCIUIUIMHBI BBITYIIEHO yuyeOHoe u3nanue «MomnekynspHas GU3MKa: TeK-
CTHI JIeKLIUI», uMmeroneecs B 6ubdanorexe Kyol'Y. Crynentam y4eOHbIN MaTepuan MmpexbsBiis-
eTcs TakXKe M B DJIEKTPOHHOM BUJI€ JUI 03HAKOMJICHHS U M3ydeHus. biarogaps aTomy cokparia-
eTcsl BpeMsl Ha KOHCIIEKTHPOBAHWE JICKIIMOHHBIX 3aHSATHH, YTO MO3BOJISET MOKA3hIBATh JIEMOH-
CTpaIIOHHBIE OTBITHl W HATJISAHBIE TIOCOOMS, OOCYXKIIaTh COBPEMEHHBIC JOCTHKEHHS HAYKU U

7
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TEXHUKHU, pa30upaTh KOHKPETHbIE MPOOIEMHBIE CUTYallMM U n300peraTenbekue 3aaaun. Kpome
TOrO, B KOHLE Ka)XJOI'0 JIEKIMOHHOTO 3aHATUS CTYJIEHTaM HpPEeJIaratoTcs AJs BBIIOIHEHUS
TBOPYECKHE, MH)KEHEPHBIE M HCCIEOBATEIIbCKUE 3aJaHMs, YIIYOJNSIOUIMEe U PaCIIUPSIONINe
JICKIIMOHHBIN MaTepuall, pa3BUBAIOIIME HHHOBAIMOHHOE MBIIIJICHHE U (PAHTA3HIO, a TAKKE yMe-
HUE paboTaTh C NPUBJICYCHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTMHA JUIs TOMCKA
y4eOHbIX MaTepuajloB B ceTH MHTepHeT. 3ajaHus OCHOBaHbl Ha COBPEMEHHON TEXHOJIOIMU
TBOpYECTBA — TeOpUHU pereHust uzooperatensckux 3anad (TPU3), u pesynbTaThl BBITOJHEHUS
9THX 33JaHUI 00CYXIAI0TCs Ha CIeyIoIeH JIEKIUN U CEMUHAPCKOM 3aHATHUH.

NHpopMalnoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH MPEACTaBIEHbl TAKXKe Cpeloil Mo-
OyJAbHOTO AuHamMu4deckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nman 3neKkTpoHHBIH
Kypc «MounekynsapHas ¢usuka st @TD» mia obecriedeHnss HHTEPHET-NOAACPKKU O0yUSHMSL.
CryneHTaM JOCTYIHBI CIEIyIOIUe y4eOHO-METOIUYECKUEe MaTepHalbl B 3JCKTPOHHOM BUJE:
KOHCIIEKTHI JIEKLUH, pUMepbl peLIeHHsl 3a/1a4, ONUCAaHus Ja00opaTOpHbIX paboT ¢ peKoMeHAaa-
USMH 110 UX O(QOPMIICHHIO M 3aIUTe, TECT, MEPEYHN Y4eOHOU TuTepaTyphl U dK3aMEHALMOH-
HBIX BOIIPOCOB (BONPOCOB K 3ayeTy), UH(OpMAIMs O PALMOHAIBHBIX NMpHUEMAX 3allOMHHAHUS
y4eOHOTO Marepuana U ObICTPOMY KOHCIIEKTHPOBAHHIO, MATEPUAIIBI JUTSI PA3BUTHSI TBOPUECKUX
CIIOCOOHOCTEH.

Ha npakTnyeckux (CeMHHAPCKHX) 3aHATHAX PAaCCMATPUBAIOTCA (PparMeHThl TEOPUH,
TpeOyIOIIe CI0KHBIX MATEMATUYECKUX BBIKJIQJO0K, PA3IMUYHbIE METO bl peIlIeH s 3a/1a4, Haubo-
Jiee TUIIMYHBIC, TPYJHBIC M TBOpUECKHUE 3a1a4n. JlJIs 3aKperieHust MaTepuaa, paccMaTpruBaeMo-
r0 Ha CEMHHAPAax, CTYACHTHI MOJIyJalOT JOMAIIHUE 3aaHus B BHJIE 33]]a4 U3 COOTBETCTBYIOLINX
3a/1a4HUKOB.

JlabopaTopHble 3aHATHSA (BbIHECEHHBIE B OTACJIBbHYIO YU4e€OHYIO AUCUUILIMHY «OO0muit
¢bu3nueckuil MpPaKTUKyM») HPOBOJATCS B CHELUATU3MPOBAHHONW J1aOOpAaTOPHM MOJIEKYISIPHON
¢u3uku Ha naboparopubix ycraHoBkax JIKT rpynmamu cryaentoB us 2 yenosek. Ha nabGopa-
TOPHBIX 3aHATHUSX CTYICHTHI 3HAKOMSTCS ¢ METOJJaMH HKCIIEPUMEHTAIbHBIX U3MEPEHUN pa3iny-
HBIX CBOWCTB BEIIECTB, y4aTcs IMOJIb30BATHCS M3MEPUTEILHBIMU TPUOOPAMHU, OBJIAJICBAIOT IPHE-
MaMH 00pabOTKH U MPEeACTaBIECHUS 3KCIIEPUMEHTAIBHBIX TaHHbIX.

O¢ddekTuBHOCTH YUeOHON NEATEIIBHOCTU CTYEHTOB OLIEHUBAETCS 110 PeTHHIOBOI CH-
creMme.

B yueOHOM mpoliecce MCTONB3YIOTCS ClEeIyIONUe aKTHBHbIE H MHTePAKTHBHBIE (op-
MbI TIPOBEICHUS 3aHSATHIA: JIEKIIMOHHBIE IEMOHCTPAIIMU C 00CYKICHHUEM, JUCKYCCHS, TOMCKOBAs
Oecena, TBopueckue nHcTpyMeHTsl TPU3, pa3dop KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aJaHNUS.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEAYCMOTPEHA OpTraHU3aIUs
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOMN MOYTHI.

4. OueHo4yHbIe CPeACTBA JIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH U NPOMEeKYTOYHO
aTTecTalmu.

Texymuii KOHTPOJIb:

— YCTHBIN OMPOC 10 KOHTPOJIBHBIM BOIIpOCaM 10 pa3zzesiaM yuyeOHOH IporpaMMBl;

— KOHTPOJIbHBIE Pa0OTHI MO PELICHUIO 3a/1a4;

— JIOMaIllHUE 3a/I1aHus K CEMMHAPCKUM M JIEKIIMOHHBIM 3aHATHAM (AJI1 CAaMOCTOSITENIbHOM
paboThI).

[IpomexxyTouHas arrecranus:

— 3ayer.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 IlpuMepbl KOHTPOJIBLHBIX BOIPOCOB LISl YCTHOI'O ONPOCA MO pa3jejaM y4eOHoi
NPOrpaMMmBbl.

Pazoen 1. Hoeanvuwiit 2a3s.

Kakue Teopernueckue MeToabl HAy4HOIo uccieoBanus Bel 3Haere?

Kakue skcrniepuMeHTalIbHbIE METO/IBI HAYYHOIO uccieoBanus Bel 3Haere?

Kaxue Brpl 3HaeTe norpemtHoct n3MepeHuit?

KaxoBbI OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKON TEOPUU?

Onuimure IpocTeMIIy0 MOJENb BELECTBA — UECAJIbHBIH ra3.

Kakue ymnporienus aenanuch py BeIBoje 6apoMeTpuueckoi popMysibl?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOmpsacHuUTe pU3NUecKUil cMbIC pacnpeaeneHus bonbnMana.

KakoB ¢usnveckuii cMbICT GYHKINU pacHpeaeIeHUs MOJIEKYJI 0 CKOPOCTSAM?

Pa3zoen 2. Henenus nepenoca 6 zazax.

[IpuBeauTe npuMepsl UCIIOJIB30BAHNS BaKyyMa B TEXHUUECKHUX YCTPONCTBAX.

B uém cymnocTs sBieHuii nepenoca? KakoBbl OHU U NIPU KaKUX YCJIOBUSAX BO3HUKAIOT?

ITouemy nuddys3us xuaKocTelt MPOUCXOAUT 3HAUYUTENIBHO MEIJIeHHee, 4yeM Auddy3us
ra3zoB?

Uro HazbiBaioT koddunumenToM nuddy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[IapaMeTpPOB OH 3aBUCHUT JJIsl Ta30B7

Kak Bsi3KOCTb ra30B 3aBUCUT OT TEMIIEPATYypbl?

Pa3zoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Ooublie TemmoéMkocT Cy?

YTo npoucxoamT ¢ TEMIIEpaTypou rasa, €Ciau OH PacHIMPSAETCs IPU MOCTOSHHOM JaBJe-
HUU?

UTo npoucxoamT ¢ TeMIEpaTypoi ra3a, €Cii OH pacluupsercs aguadarnyecku?

B nu3enbHOM ABHUrartene BO3AyX MOABEPracTCsl OUYEHb CHIIBHOMY M OBICTPOMY CXKaTHIO.
[l wero ato nenaerca?

Kakne KOHCTpYKIIMHM «BEUHBIX JABUraTelNeil» «COo3/1aHbl» MO 3aKOHaM MOJIEKYJIsIpHOH (u-
3UKU?

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

OObscHUTE pPA3NUYUE SKCHEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOILUX
ypaBHeHUI0 Ban-nep-Baainbca.

Kakyro *uaKocTb MOKHO HAJIUTh B CTaKaH BBIILIE €r0 Kpaép?

IloueMy y BceXx BEIIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIAETCS C YBEIIMYEHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTO OTMEPSIOT KaIUIAMU. SIBIISETCS JIM 3TO JOCTATOYHO TOYHOMU
Mepoit?

Yro Takoe «OMMeTauI» U /1€ OH MPUMEHSIEeTCs?

4.1.2 Tlpumep KOHTPOJILHOH PaGoThI 1151 CEMHHAPCKOI'O 3aHATHS.

1. OneHute, CKOIBKO MOJIEKYJI BBl BIBIXA€TE, €CIIM MPU OJHOM BAOXE IMoyydaere 1 J1 BO3-
yxa.

2. Monekynbl Ta3a pacmpeselieHbl o 00beMy B CpelHeM paBHOMepHO. M3BecTHa KOH-
HeHTpauusa MoJieKyn n. OLIEHUTh CpeIHEE PACCTOSHUE < [ > MEXKIY MOJIEKYIaMH.

3. B cocyne o6semoM 1 M° mpu Temmeparype 27 °C HaXOJUTCS CMECh JBYX HIEabHBIX
razos: 1024 monexyn kuciopona u 2 Mons Bogoposa. HaiTi n1aBnenye cMecH ra3os.

4. Ilonaras TemnepaTypy BO31yxa, MOJISIPHYIO Maccy U yCKOpEHHE CBOOOIHOIO Ma/ieHus
HE 3aBHUCSIIMMH OT BBICOTHI, ONPEEINTh, HA KAKOW BBICOTE HaJ YPOBHEM MOPSI IJIOTHOCTh BO3-



JyXa MEHBIIIE CBOETO 3HAUCHHs Ha ypOBHE MOps B 2 pa3za. TemmnepaTypy BO3ayxa NPUHSTH PaB-
Hoii 0 °C.

5. Kakast cpequsist sHeprus (€) NIPUXOIUTCS B COCTOSIHUM TEPMOJINHAMHYECKOTO PaBHOBE-
cusl ipu Temneparype T, — B COOTBETCTBHH C KJIACCHYECKUM 3aKOHOM paBHOpACIIPEIEICHUS, —
Ha OJIHY: a) OCTYMATEIbHYIO CTENEHb CBOOOIBI; 0) BpallaTeIbHYIO CTETICHb CBOOO/IBI; B) KOJIE-
OaTeNbHYIO CTETICHb CBOOOIbI?

4.1.3. Ilpumepnl 32124 JIA JOMAIITHEH CAMOCTOSITEILHOI PadoThI

1. B 6amnone, 066ém koToporo 0,25 M°, HAXOJIUTCS Ta30Basi CMECh, COCTOSIIAS H3 yriie-
KHCJIOTO ra3a u mapoB Bojbl. Temneparypa cmecu 327 °C. Uucno MoOJIEKy YIIIEKHUCIOrO rasa
N1 = 6,6 -10%, uncno monexyn napos Boasl N2 = 0,9 -10%L. Beraucnuth napjieHue 1 MOJIAPHYIO
Maccy ra3oBOii CMecH.

2. Kakas gacts Monekyn cepaucroro anruapuna (SO2) nmpu remmeparype 200 °C oGna-
JaeT CKopocTaMH B nipenenax 420—430 m/c?

3. OnpenenuTh KOJIMYECTBO TEIJIOTHI, KOTOPOE HYXKHO TepeiaTh 7 KT BOAOPOAA sl TOTO,
YTOOBI ra3 YBENUYHII CBOW 00BEM MPH MOCTOSSHHOM JIaBIIEHUU TaK, YTO €0 TeMmIepaTypa MOBbI-
cunach Ha 200 °C.

4. Ha pucyHke moka3aH ITUKJI, MPOBEAEHHBIN C Ucallb-

HBIM 0HOaTOMHBIM Tazom. Haiitu KIIJI mukoia. 3p )
5. Ilpu KakoM JaBJIEHUH JOJKEH HAXOAHUTHCA KHUCIOPOJ 2po """""""""""""""""

B konuyectBe 100 monb, yToOsI mpu Temmeparype T = 320 K on Poy 1

3aHMMan o06vem 0,1 M3? 3amauy pemmTh, paccMaTpUBas KHCIO- Po- i i3

POJ KaK: a) MeaJIbHBIN ra3; 0) peajabHbI ra3, NOJUUHSAIOLMICS 0 Vo 2Vo 3Vo V
ypaBHeHUI0 Ban-aep-Baanbca. [lonpaBku Ban-nep-Baanbsca miis
kucioposa paBuel: a = 0,137 H M*monp?, b = 3,17-10 ° M%/Mo1b.

6. TerutoémkocTh TBepAoro Tena npu temmeparype T > 273 K mMoxeT ObITh BbIYUCIIECHA
0 SMIUpUYEcKoil ¢Gopmyne C€ = a + bT. [l amroMuHHS BEIMYMHBI & U D paBHBL
a = 766 JIx/(xr-K), b = 0,459 JIx/(xr-K?). Haiitu u3sMeHeHHe SHTPONHMH MPH HATPEBAHUU Alli0-
MUHHEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CnupT Mo KarisiM BBITEKAeT U3 COCyla 4epe3 BEPTUKAIbHYIO TPYOKY BHYTPEHHHM
nuamerpom d = 2 M. Karu otpeiBaroTcst uepes Bpemsi At = 1 ¢ oana mocie apyroi. Yepes ka-
koe Bpems t BeiTeueT Mmacca M = 10 r cniupta? J{namerp meiiku Karmid B MOMEHT OTpbIBa CUH-
TaTh PaBHBIM BHYTpEHHEMY JuameTpy TpyOoku. s cnupra ¢ = 0,02 H/m.

4.1.4 TlpuMepsl AOMAIIHMX TBOPYeCKHX 3aJaHuil Ha ocHoBe TPU3 mH:keHepHOM
HANPaBJIEHHOCTH /ISl CAMOCTOATEIbHOI PadoThI.

1. I'a3-paboTHUK.

OObIuHO paboumii opraH TEXHHYECKUX CUCTEM BBINIOJIHEH U3 TBEPAOIO Teja, Halpumep, y
9KCKaBaTopa — KOBII, y TpamBas — Kojeco. (Paboumii opran — 3TO 3JIEMEHT, BBIMOIHSIIOMINAN
[JIABHYIO TIOJIE3HYIO (PYHKIMIO TEXHUYECKOW CHCTEMbI U K KOTOPOMY B JaHHOM cHcTeMe MOJIBO-
nutces sHeprus.) [IpuBenuTe npumepsl YCTPOICTB, B KOTOPHIX pabOYMM OpraHOM SIBJISIETCS Ta3.
Kakum 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opraH u3 raza?

2. BeicoTa 31aHus.

Kak m3meputs BBICOTY 37aHMs ¢ omolibio 6apomerpa? Mcnonb3ys ussectHslid B TPU3
meton Pobunzona Kpy3o, BeIIBUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOIlCTBa Oapomerpa u
npeioxkute 10 pasHbIX CIOCOOOB omnpeneneHus: BeIcOoThl 31aHus. [1o kimodyeBbiM cioBaM «Kak
M3MEPUTH BBICOTY 3/1aHUs C TOMOIIbI0 OapomeTpa?» HaluTe penieHus 3Toi 3agaun B HTepHe-
T€ U CPABHUTE UX CO CBOUMU PEILICHUSIMU.
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3. llpubGopsl 11 U3MepeHus JaBJIeHUS.

B «cunbpHBIX» M300peTeHHsIX BCeraa MpUMEHsoTcs ¢usudeckue >gdexrs. Uto Takoe
«pusnueckuit r3dpdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeidb (PU3NYECKHX
3¢ dexToB u sABIeHUN 11 n3odperareneit. [lo marepuanam cetu HTepHET H3ydynTe pa3inyHble
KOHCTPYKIUHU MPUOOPOB JIJIs1 U3MEPEHUs TaBICHU: MaHOMETP, AU depeHnaIbHbIi MAaHOMETP,
BaKyyMMETp, OapoMeTp, AaT4uku JaBieHusi. COCTaBbTe CIHUCOK (U3HUECKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T NPUOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Hcnonb3oBaHue mycTOTHI (BaKyyMa) BMECTO BELIECTBA — 3TO OJUH U3 3aKOHOB Pa3BUTHUSA
TEXHUYECKHUX CHUCTEM W OJHMH M3 M300perarenbckux npuéMoB. Habepute B mo00# MOMCKOBOMH
cucrteMe B VIHTepHeETEe Cll0Ba «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHOE» M COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C UCIIOJIB30BAHUEM BAKYyyMa.

5. CamopaesibHBII KaJopuMeTp.

Hcnonb3ys BeLECTBEHHO-IIOJIEBBIE PECYPCHI (2 UMEHHO HAJCHUCTEMHBIE, «KOIECUHBIE)
pecypchl BElIecTBa), CKOHCTPYHPYHTE U U3TOTOBBTE CaMOJICIbHBIN KaJOPUMETP U3 IITACTHKOBOU
OyThUIKM 1,5 11 1 anfOMUHMEBOW OaHKHU U3-T10]] Ta3UpOBaHHON BO/bI 00bEMOM 0,33 1.

6. CocTosiHus BemecTsa.

Ucnons3ys uzsectusiii B TPU3 «MeTtoa 4ucioBoi ocu», pa3MECTUTE HA OCH U3BECTHBIE
arperatHble COCTOsIHMA BellecTBa. [lo kakoMy mapameTpy OHHU pacrosaratorcss Ha ocu? Bos-
MO3KHO, Y Bac OyneT Heckonbko BapuaHTOB oceil. KakuM coCTOSIHUSAM BellecTBa COOTBETCTBYET
«HOJbY, 00JIaCTh OTPULIATENILHBIX U MAKCUMAIbHO TOJIOKUTEIbHBIX 3HAUYCHUN?

7. MMKpPOCKON U3 KAILJIK BOAbI.

B 00b14HOM MUKpPOCKOME JMH3BI U3TOTOBJIECHBI U3 cTekia. [Ipunymaiite, Kak U3TOTOBUTH
MHUKPOCKOII U3 Kariu Bozbl? [103BosIsIeT Jin yBenMUeHHnEe TaKOr0 MUKPOCKOIA YBUIETh OPOYHOB-
CKO€ JBWXEHUE, HAPUMEp, YaCTUIl aKBapeslbHOW Kpacku (Tymu) B Boae? Kakue Hemoctatku
MMeEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUUYECKUX cucTeM. KakuM 3aKkOHaM COOTBETCTBYET TaKOH MUKPOCKOI?

8. Bona B pemiere.

Hcnonb3ys 3HaHUS 1O MOJIEKYISIpHOH (pu3mKke u n300peTaTenbcKue MpuéMbI, U3BECTHBIC
u3 TPU3, npemnoxute 10-20 pa3Hbix crnocoO00B TPAaHCHOPTUPOBKU BOJIBI B PEIIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMM.

HepequL BOIIPOCOB, BLIHOCUMBIX Ha 3a4éT.

1. 3akonsl unpeanbHOro rasa. BeiBon ypaBHenus MenneneeBa-Kianeiipona. 3akoH
ABorazapo. U3onponeccel (popmynsl u rpadpukn). BeiBoa 3akona [lanerona. MossipHas macca
CMECH.

2. JlaBnenue ra3a. BeIBoJ OCHOBHOTO ypaBHEHHs MOJEKYISPHO-KHHETUIECKON TEOPHH
ueanbHOro raza. @opMyIibl BHYTPEHHEH 3HEPrUu UACANbHOTO Ta3a U CpeJHe KBaJpaTUYHON
ckopocth. Pactipenenenue sHEpTUy 10 CTETICHSIM CBOOO/TBI.

3. BriBox Oapomerpuueckoii ¢opmynsl. BeiBog pacmpenenenus bonbivana. Omnbit
[Teppena no omnpeneneHuo ynucia ABoraipo.

4. PacnpeneneHue MOJIEKYJI ra3a Mo CKOpocTsaM (pacupenenenue Makcsemia). Ousnde-
CKUH CMBICT (QYHKLMU pacrpeseneHus. Y ciaoBue HopMupoBku. Hanbosee BeposTHast CKOPOCTh U
3Ha4YeHHe (DYHKIMU paclpeeieHus TP 3Tol cKopocTH. DYHKIUS pacipeieieHust Il OTHOCH-
TEIbHON CKOPOCTH. Y CIIOBHUS CYIIECTBOBaHUS aTMOC(heEphl TUIaHET.

5. DddexTuBHBIE IUAMETP U CeYeHHE MOJIEKYIbl. BriBo popMyrt i cpeiHelt JTHHBI
cBOOOAHOrO Mpobera u uncia CTOJIKHOBEHUH U OLIEHKA MOPSAJIKA ITUX BEIUMUMH. BakyyMm.

6. SBnenus nepenoca. JJuddysus B razax. 3akon duka. Pacuer kordduimenta camo-

b dy3un.
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7. Bnytpennee tpenue. ®opmyna Herotona. Kunemarnueckas u quHaMudeckasi BI3KO-
ctu. TermonpoBoaHoCTh. 3akoH @ypbe. CBsA3b MEX Ty KO3 PHIIMEeHTaMU TIepeHoca.

8. Buytpennsis sHeprus kak QyHKUus cocTostHUs. [lepBblii 3aKOH TEPMOJUHAMUKU U
ero paznuuHbie GopMmynupoBku. BeiBog popmynel mis pabotel raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLECCAM.

9. Kiaccuueckasi TeopHst TEINIOEMKOCTH HI€IbHOTO ra3a. MoJsipHas U yaenabHas Tel-
JOEMKOCTH U CBA3b MEXAy HUMH. Ternno€MKOCTH MPH MOCTOSTHHOM JIaBJIeHUH U o0beme. BriBos
ypaBHeHus Maiiepa u okaszatens aguadarsl. DU3NYecKuil CMBICI ra30BOM MOCTOSHHOH R.

10. Anuabatuveckuid mporecc. BeiBog tpex gopmyn s aguadarel. CpaBHEHHE afua-
0aTUYEeCKOTO U M30TEPMUYECKOT0 MpoleccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
YECKOM ITpolLiecCe.

11. Honmutponuyeckuii mpouecc. YactHpie ciaydau. Beioa ¢hopmyisl monuTpomnsl. Bei-
BOJI YaCTHBIX (POPMYJ U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumbie U HeoOpaTuMble Mporecchl. [loHATHE SHTpONMHMK TEPMOJUHAMUYECKOM
cuctemsbl. CBoMcTBa SHTpONMU. BTOpoii 3akoH TepmoauHamMuku. @opmyna bonbivana. [Topsmok
u Oecniopsiiok B mpupoae. Tperuid 3akoH TepMOAMHAMUKHU. Pacdyer konmdecTBa TEMJIOTHI Yepe3
SHTPOIHUIO.

13. Pacder n3MeHEHHs SHTPOIHMHU B MPOIECCAX MICATFHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHHUH.

14. [uxnmuueckue nporeccel. Ternopas mammna. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBoa dopmyinsr KIT. Teopemsr Kapro. Paziauunbie GpopMymupoBKH BTOPOro 3aKOHA
TEPMOJAMHAMUKHU. XOJIO0WIbHAS MalIMHA.

15. PeanbHble ra3el. M3oTepMmbl peansHOro rasa. Haceimenusiii map. Kputudeckoe co-
crosgHue. Kputnueckue napamerpsl.

16. VpaBuenue Ban-nep-Baanbca ans 1 monsa u v moneit. ®usndeckuii CMbICI MOCTOSH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHbie cocTosiHUSA. BHYTpeH-
Hsisl SHEpTUs ra3a Ban-nep-Baanbca.

17. Oddexr dxoyns — Tomcona. @usmdeckas cynHocThb. Juddepenumnanbupii kod3¢-
¢urment Jxoyns — Tomcona. [luddepeHnuranbHblii 1 UHTETpaidbHbIN 3¢ (dekT. DHTaIbIus.
TemmepaTypa UHBEPCHH.

18. CBobojanas sHeprus kak GyHKIus coctostHuA. Tpu popMyaupoBku i K03dduiim-
€HTa MOBEepPXHOCTHOTO HaTsmkeHus. OnwiT [lnaro. 3aBucumMocTs K03 PuIeHTa MOBEPXHOCTHOTO
HaTsDKEHUS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

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

20. JlaBrmeHue MOJ MCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitel Jlama-
ca. Yactasle caydyau. Kanuuisipel. BeiBoa opMyIibl MOTHATHS AKUAKOCTH B KaWILIISIpE.

21. Cummerpus KpuctaiwioB. 4 tuma kpuctaiwioB. Jledekrsr B kpucrammiax. Kimaccuue-
CKasl TeOpusl TEINIOEMKOCTH TBEPABIX Te: 3aKOoHbI J{rostonra u I1tu n Hxoynsa — Komnma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXO bl MEPBOTO U BTOporo poxaa. Ilomu-
Mopdu3M. YCIIOBHs KUTICHUS, IJIaBJIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoiiHas Touka. JluarpaMmMa COCTOSIHUM.

3auéT 1Mo TeopeThyecKkoMy (JIEKIMOHHOMY) MaTepuany AUCHUIUIMHBI «MomekynspHas
¢du3uKa» MPOBOAUTCS B YCTHOU (hopMe, IPH 3TOM CTYJEHTY 3aJatoTcs 2 BOMpPOca U3 OOIIero rme-
pedHs BOpocoB k 3auety. CtyneHnty gaércs Heooxoaumoe Bpems (30-60 MUHYT) /TSI TOATOTOB-
KM IJJaHA-KOHCIIEKTA CBOETO OTBETA.

PexomMenayercs cienyromuye KpUTEpUN OLIEHKH 3HAHUH.

OueHka «Hey10BJIeTBOPUTEJIbHO/HE 32a4TEH0)» BBICTABIIAECTCS B TOM Cllydae, €Clid CTy-
JIEHT JEMOHCTPUPYET:

- He3HaHHE OCHOBHBIX 3aKOHOB, (OPMYII, MOHSATUH ¥ TEPMUHOB YU€OHOW JUCIUILTHHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHara.
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OrneHka «y/10BJIeTBOPUTEIBHO/32a4TEH0» CTABUTCS CTYJEHTaM, KOTOpBIE IIPH OTBETE:!

- B OCHOBHOM 3HAIOT Y4eOHO-TIPOTpaMMHBIA Marepuan B 00bEME, HEOOXOAMMOM s
MIPOJIOJDKEHMSI Y4eObl U paboThI 10 podeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha BONPOCHI UMEIOT HAPYLIEHHsI B IIOCIEJOBATEIIbHOCTU U3JI0KEHUS yUeOHO-
ro MaTepuala, JeMOHCTPHPYIOT MMOBEPXHOCTHBIC 3HAHMS BOIIPOCA, IMPUBOIAT O€3 MareMaTHye-
CKHX BBIBOJIOB HEOOX0AUMBbIe (hH3UIECKUe (HOPMYIIBI;

- IMEIOT KpaTKUE OTBETHI TOJIBKO B paMKaXx JEKIIMOHHOTO Kypca;

- IPUBOJSAT HEeUYeTKUEe GOPMYIUPOBKU (PU3NYECKUX MMOHATUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMNOKHU B OTBETE.

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

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 Marepuaja, KOTOPBIH H3JIaraioT CH-
CTEeMaTU3UPOBAHO, MOCJIE0BATEILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hanbosiee 3Ha4uMyI0 JOMOJHUTEIBHYIO JINTEPATYPY;

- JIOITyCKAIOT OT/I€JIbHBIE NOTPEIIHOCTH U HE3HAYUTENbHbIE OIMOKH IIPH OTBETE;

- HE TIOJIHOCTBIO MPHUBOST MaTeMaTHYECKUE BBIBOABI ISl (pu3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JIOMYCKAeT CEPhE3HBIX OMMOOK M JIETKO YCTPAaHSET OT/AEIbHbIC
HETOYHOCTH C IIOMOIIBIO JOMOJHUTEIbHBIX BOIPOCOB MPENOAABATES.

O1eHKa «OTIMYHO/32a4TE€HO0)» CTABUTCS CTYICHTaM, KOTOPbIE IIPH OTBETE:

- 00Hapy)XMBalOT BCECTOPOHHEE CHUCTEMATHUYECKOE U TITyOOKOe 3HaHHE MPOrpaMMHOIO
Marepuala (3HaHWE OCHOBHBIX MOHSATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3JIAraloT MaTepua JOTHYHO, TTOCIEA0BaTENILHO, PA3BEPHYTO U YBEPEHHO;

- U3JaraloT MaTrepuajg ¢ JOCTaTOYHO YETKUMHU (HOPMYIUPOBKAMH, MOATBEP)KIAEMbIMU
rpadukamu, nuppaMu WK IpUMEPaMH;

- BJIAJICIOT HAYYHBIM CTHJIEM PEUH;

- JIeNIal0T MaTeMaTH4YeCKHe BBIBO/IbI (U3MUECKUX POPMYIT;

- IEMOHCTPUPYIOT 3HaHME MaTepHaja JeKIui, 0a30BbIX YU€OHUKOB U JOMOJIHUTEIbHOM
JUTEPATYPHI.

OHGHO‘-IHBIG CpeacTBa AJIA HHBAJIWJAO0B U JIUI C OrPaHUYCHHBIMU BO3MOKHOCTSAMMU 3/10pO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XO}II/IMOCTI/I HWHBaJIWJaM U JIMIaM C OrpaHHM4YC€HHBIMHA BO3MOXKHOCTAMHA 3710PO-
Bbsl IPEAOCTABIIAETCS JOMOJHUTEIBHOE BpeMs JIIsl TOATOTOBKH OTBETA Ha 3aueTe;

- [IpY NIPOBEICHUH TPOIEYphl OLIECHUBAHUS PE3yIbTATOB O0yUEHUSI UHBAINWJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeacTsB, H€06XOI[I/IMI>IX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

- TIpU HEOOXOAUMOCTH Ul 00YYaIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI
U UHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$I o JUCHUINIIMHE MOXKCT IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipomienypa olneHHBaHUS PE3YJIHTATOB OOYUEHUs] MHBAIMIOB M JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCHMIUIMHE (MOJYJI0) MpeAycMaTpuBaeT MpeaoCTaBlIeHUe WH-
dopmaruu B hopmax, aIarTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/10POBbsI U BOCTIPUATHUS HH(POpMa-
LUH:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,
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— B popMe JIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-

HJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).

5.1 OcHoBHasi TUTEpaTypa:

Kyxa M.A. MonekynsapHas ¢usuka: Tekctsl Jekuuii / M.A. XKyxka. — Kpacnogap: Kyban-
ckuii roc. yH-T, 2011.

Tpodumona T.U. Kypc dbusuku: yued. mocobue ajis MHKESHEPHO-TEXHHYECKUX CIICIIHAIbHO-
creii By3oB / T.W. Tpodumona. — M.: Akanemus, 2014.

CagenneB 1.B. Kypc dusuku (B 3 11.). Tom 1. Mexanuka. MonekynsapHas ¢usuka. [Iek-
TPOHHBINA pecypc]: yuebd. mocobue — DnekrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocryna: http://e.lanbook.com/book/95163 .

Anemkeud B.A. Kypc oOmeit pusuku. MonexynspHas (uzuka. [DIeKTpOHHBIN pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariur, 2016. — 312 c¢. — Pexum pgocryma:
http://e.lanbook.com/book/91145 .

Kuxoun A.K. MonekynsipHas ¢usmuka: yued. mocobue /i CTyAeHTOB GU3UUYECKUX CIEIH-
anpHocTel By30B / A.K. Kukonn, U.K. Kukoun. — CII6.: Jlans, 2007.

I[JI?I OCBOCHMA JUCHUIIIIMHBI MHBAJIMAAMU U JIMDAMH C OI'PaHUYCHHBIMU BO3MOKHOCTAMHA

3I0pOBbsSI MMEIOTCSl M3JaHUSI B AJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanby, «lOpaiity, «YHUBepcurerckas 6udanoreka ONLINE».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

Tpodumoa T.M. OcnoBel ¢u3uku. MonekynspHas pusuka. TepmoauHamuka: [ydeGHOe
nocobue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

Tpodumona T.U. Kypc ¢pusuku: yueOnoe nocodue [ansa By3oB] / T. U. Tpodpumosa. — M.:
Axanmemus, 2010.

CasenbeB 1.B. Kypc obmeit pusuku. B 5-u 11. Tom 3. MonekynsipHas pu3nuka U TEpMOAU-
HaMMKa. [DNeKTpoHHBIN pecypc]: yuel. nocobue — DnektpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum gocryma: http://e.lanbook.com/book/706 .

Tenecuun B.P. MonekynsapHas ¢usuka. [DIeKTpoHHBINH pecypce]: yueb. mocobue — Diek-
TpoH. naH. — CII6.: Jlanb, 2009. — 368 c¢. — Pexxum moctyma: http://e.lanbook.com/book/391 .
Ousmka. IIpakTukyMm Mo pemieHuto 3aaad. [DIeKTpOHHbIM pecypc]: yueb. mocobue /
JLJI. T'mankoB [u ap.]. — Onexrpon. gaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum gocryna:
http://e.lanbook.com/book/41013 .

Bonbskenmreitn B.C. COopHuk 3amau no odmemy kypcy ¢usuku / B.C. BonbkeHmTeiH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

Uponos U.E. 3amaun no obmieit ¢usuke: yuedOHOE MOcoOHe it BY30B. [ DIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101 .

CapenveB 1.B. COOpHUK BOMPOCOB U 3aad Mo oOmiell ¢usuke. [DIEKTPOHHBIN pecypc]:
yueb. mocobue — OnextpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pgocrtyna:
http://e.lanbook.com/book/71766 .

5.3 Ilepuoguyueckue U3TaAHUS:

B 6ubmmoreke KyOI'Y mmerorcs criemyromme MEepUOAMYECKUE H3JAHUS 1O MPOHUITIO

JAUCIMITIIIMHBI:

14


http://e.lanbook.com/book/95163
http://e.lanbook.com/book/91145
http://e.lanbook.com/book/706
http://e.lanbook.com/book/391
http://e.lanbook.com/book/41013
http://e.lanbook.com/book/94101
http://e.lanbook.com/book/71766

buodwusuka.

B mupe Hayku.

Bectnuk MI'Y. Cepusi: @usuka. ACTpOHOMHUS.
XKypHan npukiagHOl MEXaHUKH U TEXHUYECKOH (DUBHKH.
KypHast TexHUYECKON (HU3HKH.

N3Bectust BY308B. Cepus: ®usuka.
WnxenepHas ¢pusuka.

MenunuHcKas Gu3nKa.

[TpuOopb! 1 TEXHUKA SKCIIEPUMEHTA.

Ycenexu Gpu3nuecKkux Hayk.

®usuka. PedeparuBnsiii xypuan. BUHUTU.

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«/HTepHEeT», HEOOXOAMMBIX IJISI OCBOEHHSI TUCUUIJIMHBI (MOIYJIsl).

1. Enunoe okHO noctyma kK oopasoBatensHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pa3oBaTenbHbIN opTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

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

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

6. Pazgen mo monekymnspHoi (usmke U TepMOaUHAMUKE YueOHO-0Opa3oBaTeabHOU (u-
3UKO-MaTreMaTnueckoi 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» obOpazoBarensHoro npoekra A.H. Bapruna
«®Dusurka, XuMHUsI, MATEMAaTHKa CTyJIeHTaM U mKoJbHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynel 1O  MONIEKYNIsipHOH  ¢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. Meroauveckne yKazaHusi AJs1 OOyYAKOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(Mopy.Jist).

B yueOHOl aucuumiimHe NpelyCMOTPEHBI JIEKIIMOHHbIE M CeMUHapckue 3aHsATus. s
JOCTHKEHUS BBICOKHUX Pe3yJbTaTOB 00YYEHUs CTYJEHTY HEOOXOJMMO 3HaTh MPUEMBI ObICTPOTO
KOHCIIEKTUPOBaHUs yuyeOHOro marepuana u ero a¢pdexkruBHoro 3anomuHanus. Uudopmanus oo
3TUX Npuémax umeercs B cetu VHTepHeT U Ha caiite Moodle KyoI'Y (B MeTonnyeckux marepu-
anax K yueOHou aucuuruinHe «MonekynspHas usuka 1st OTOy).

Jlis ycTienHoro 0cBOeHMsI TUCHMILTHNHBI «MonekymspHas Gu3uka» npu camocmosmens-
HOUl pabome CTYJIEHT J0JKEH UMETh:

1) KOHCIIEKT JIeKIuil B OyMa)XHOM HJIU 3JIEKTPOHHOM BHUJIE;

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

3) TeTpanp s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH pabdoTaTh B TEUYEHUE CEMecTpa IO HU3YYEHUIO
TEOPETUYECKOr0 MaTeprasa, OCBOCHUIO THUIIOBbIX TPUEMOB PELIEHHUS 3a/au.

CoBpeMeHHBII MH)KEHEep JOJDKEH ObITh MOJATOTOBJIEH K HAay4YHO-HCCIIEOBATENILCKOM M
MHHOBAIIMOHHON BHUJaM NMpo(ecCHOHAIBHON NeTeTbHOCTH, a (pru3KKa SIBISETCS OJJHON U3 OCHOB
Hay4YyHO-TEXHHUYECKOTro nporpecca. [IoaToMy /i pa3BUTHS TBOPUECKOTO MBILIUIEHHUS, CIIOCOOHO-
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CTH K caMO0Opa30BaHUIO U B KAYECTBE METOJMKH MPAKTUYECKOrO MPUMEHEHUS MOJTYyYeHHbIX Ha
JICKUUAX 3HAHUM CTYJIeHTaM PEKOMEH]IyeTCs U3yueHHe U MPUMEHEHNE TEOpUH PEIIeHUs U300pe-
tarenbckux 3ana4d (TPU3). B cBsizu ¢ aTuM Kaxaas JIeKIUs 3akaHuuBaeTcsl TBopueckum TPU3-
3a/IaHUEM WHXKEHEPHOM HAIpPaBJICHHOCTU, CBSI3AHHBIM C JICKIIMOHHBIM MaTEPUAIOM, HaYyYHBIMU
UCCIJIEOBAaHUSIMU UM o0yueHueM B By3e. Bo3morkHble pemienus TPU3-3ananuii obcyxaarorcs
Ha OYepeHON JIEKIIMM WM CEMUHAPCKOM 3aHATUU M OTMEYAIOTCS CTYACHTHI, NMPEATOKUBIINE
HauOoJiee TIOJIHBIE M OpUTHHANIbHBIE pemieHus. s BeimonHenus TPU3-3aganuii cryneHTam
HE00XO0UMO MMeTh HauaibHble 3HaHus o TPU3. [{ns 3Toro pekoMeHayercsi caMOCTOSTENbHO:
1) u3yunth saekTpoHHyr0 KHUTY «BBemenme B TPU3. OcCHOBHBbIE TOHATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) wu3yuuts Mmarepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3»; 3) npouects kauru no TPU3 u3 6ubmmorexu Kyol'Y; 4) moceTuTh COOTBETCTBYIOIINE
TPU3-caitThl.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI yUeOHOU NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYI0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSATHSM IO KOHCIEKTaM M y4eOHOil
JUTEpaTypeE;

— BBITMOJHEHHUE JOMAITHUX 33/1aHuH (pelleHre TUITOBBIX 33]1a4 110 MOJIEKYJISIPHOU Qu3nKe
Y BBINOJIHEHUE TBOPYECKUX 3a/laHUi MH)KEHEPHON HAIPaBJIEHHOCTH).

Cpoxu 6vlnosHeHuss 0OMawHUX 3a0anuii; BBITIOJHEHHAS JOMAIHAS padoTa MpeaocTaB-
JSIOTCS AJI IPOBEPKHU IPEIOIaBATENI0 Ha 0UepEIHOM (ClIeAyIoleM) Y4eOHOM 3aHATHH.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMH U JIMIIAMU C OTPAHUYECHHBIMH BO3MO>XHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMHM) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIOIIMM MHJMBUyaIU3alluid OOyYEHHUsI U YCTAaHOBJICHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTeieM W OOYyYaloIIMMCS WHBAIUIOM WM JIMIOM C OTrpaHUYECHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

YCHemHocTb OCBOSHHS CTYACHTOM y4eOHON JUCIUILTUHBI OTPAXKAETCS B €T0 pelimunee —
cymMMe 0ajuioB, KOTOpast (OopMUpYETCs B TEUEHHE CEMecTpa IO pe3ysibTaTaM BBIOJIHEHHUS J0-
MAaIIHUX pabOT ¥ TBOPUECKUX 3a/laHui, KOHTPOJIbHBIX paboT, YCTHBIX OIMPOCOB M aKTUBHOCTH Ha
CEMUHAPCKUX 3aHITHUSX.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHIi, HCNOJIb3YEMbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NpoLecca M0 JUCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

1 KoHcynpTUpOBaHUE MOCPEACTBOM JIEKTPOHHOM MOYTHI.
2. Vcnionb30BaHue 31EKTPOHHON Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2 IlepeyeHb HEOOXOAMMOT0 MIPOrPAMMHOIO 00eCTIeYeHHUsI.
1. Cpena MmoxynpHOTO AMHAMUYECKOro ooydeHus Moodle.
8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHbIH KaTanor HaydHoU 6ubanoreku Kyol'y
(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 6ubnaroTeuyHas cuctema usnarenscTsa «Jlanby (https://e.lanbook.com/).

4. DnexkTpoHHas oubnmoreunas cucrema «fOpai (https://www.biblio-online.ru/).
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9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepHaHBHO'TeXHquCKOG obOecreueHue JAUCIHHUITITNHBI

Ne Bun pabot
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHsle Aynutopust 201c, ocHalieHHass UHTEPAKTUBHBIM MPOEKTOPOM U
3aHATUS MarHUTHO-MapKEepHOMN JOCKOM.

2. Cemunapckue Aynuropus 230c, ocHameHHass MarHUTHO-MapKEPHOH JT0CKOH.
3aHSATUS

3. | JlaboparopHbie -
3aHATUS (JIaboparopuble 3aHATHS B AaHHOW y4yeOHOW AMCUMIUIMHE HE

IIPEAYCMOTPEHBI.)

4, ['pynimoBsie Aynutopus 230c, ocHalIeHHass MarHUTHO-MapKEPHOU JTOCKOM.
(MHAMBUAYATBHBIC)
KOHCYJbTAIUU

5. | Texymuit KOHTpOAB, | Aynutopusi 227c, OCHaIIEHHAsh NEPEHOCHBIM MPOEKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEPHOM TOCKOH.
aTTeCTaIus

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