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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).
1.1 Ileanb ocBOEeHUNA TUCHUILIUHDI.

VYuebnas aucuuiuimHa «MonekynsapHas (U3KMKa» CTaBUT CBOEH IIENbI0 CPOPMUPOBATH Y
CTYAEHTOB 0a30Bble TEOPETUUECKUE 3HAHUSI 00 OCHOBHBIX SBJICHMSX, HOHATHIX, MOJIENAX, 3aKO-
HaX ¥ METOJaX MOJICKYJISPHO (DU3KKH, a TAK)KE AaTh HABBIKHM PEIICHHS 3a1a4.

1.2 3agauyy AUCHUILIMHEL.

— M3YYCHHUE TIOJI0KECHUH, 3aKOHOB M METOIOB UCCIICIOBAaHUN MOJICKYJISIPHOU (DU3UKH;

— MpUOOpPETCHNE YMEHUS MCIOIB30BaTh 3aKOHBI (DM3HUKH ISl PEIICHUS WHXCHEPHBIX 3a-
nad;

— OBJIaJICHUE HABBIKAMH M METOJAMH PEUICHHS 3a7ad [0 OCHOBHBIM pa3JiejlaM MOJICKY-
JSIPHOU (PU3UKH.

1.3 MecTo aucuuiuinHbl (MOYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMBbl.

Jucuunnuna «MonekymspHas Qu3nuka» OTHOCHUTCS K 00s3aTenbHoi yactu bioka 1 mo-
nynsa «Pusnkay yaeOHoro miaHa. st yernemHoro u3ydeHus AUCIUIUIMHBI He0OXO0IUMBbI 3HAHUS
HIKOJILHOTO Kypca (M3HKU U OCHOB MaTeMaTH4ecKoro aHanu3a. OCBO€HHE JUCIHUILIMHBI HEOO-
XOJUMO ISl U3yYEHHUS IPYTUX pa3ienoB (QU3MKHU, a TAKKE NUCHHUILUIUHBI «Marepuanbl MOJIEKY-
JSIPHOM DIIEKTPOHUKH.

1.4 IlepevyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUS M0 JUCHHUILINHE (MOLYJII0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBlI.

W3yyenne naHHON y4eOHON AMCHMIUIMHBI HAmNpaBlieHO Ha (opMmMupoBaHue y oOyyaro-
muxcs oduenpodeccruonanbHbix komnerenuui (OIIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
. | Komme- KOMIIETEHIINH 00yyaromuecs T10JIKHbI
" | TeHUMH (v €€ yacTH) 3HATH YMeTh BJA/IETh
1 OIIK-1 | CrocoOeH uCcnonb30- | MOJIOKEHHUS, 3a- MPUMEHSTH 3a- | HABBIKAMHU U
BaTh MOJIOXKEHHUS, 3a- | KOHBI U METObI KOHBI (PU3UKHU MeTOoJIaMHU
KOHBI U METOJIbI €CTE- | MOJIEKYJISPHON IUIS PEILICHUs pelieHus 3a-
CTBEHHBIX HAYK U Ma- | pU3UKHU 3aJla4 UHXKEHep- | J1ad 110 OCHOB-
TEMATUKU AJIs pele- HOM JIEATENBHO- | HBIM pa3zernam
HUS 33a]a4 UHXKEHep- CTH MOJIEKYJISIp-
HOH JEATEIIBHOCTU HOW (pu3MKH
2 OIIK-2 | CnocoOeH caMOCTOs- | SKCIIEpUMEHTAIb- | POBOJIUTH prueMaMu
TEJNBHO IPOBOAUTH HBIE METO/IbI 00paboTKy IpesicTaBie-
SKCIIEPUMEHTAJIbHBIE | HAYYHBIX UCCIIE- | pe3y/lbTaToOB HUS TIOJTy4YeH-
HCCIIEIOBaHMS U UC- JIOBaHUM U3MepeHui HBIX JaHHBIX
10JIb30BAaTh OCHOBHBIE
npueMsl 00pabOTKU U
Mpe/ICTaBICHUS MOy~
YEHHBIX JJAHHBIX




2. CTpyKTYypa U cofep:KaHue JUCUMILIHHBI.

2.1 Pacnipeaesienne TPyA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

OO011ast Tpy10EMKOCTh JUCIUIUIMHBI COCTABIAET 2 3a4. €., (72 Jaca), u uX pacrpeee-

HUE 110 BUJaM pabOT IMpeICTaBICHO B TaOJIHUIIE.

Bcero | 2-it cemectp
Bun yue6HO# paboThI 4acOB (1ackl)

KonrakTHasi paboTa, B TOM YHCIe: 50,2 50,2
Ay1uTOpHBIE 3aHATHS (BCEro) 48 48
3aHATHA JIEKIUOHHOIO TUIIA 32 32
3aHsTHUsI CEMUHAPCKOTro TUIA (CEMUHAPBI, NPAKTUYECKUE 3aHATHS) 16 16
JlaGopaTopHble 3aHITHS - -
Nuasi koHTaKkTHasi pabdora: 2,2 2,2
Kontpois camoctositenbHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi padoTa, B TOM YHUCJIE: 21,8 21,8
[TpopaboTka yuyeObHOro (TeOpeTHYeCcKoro) MaTepuana 10 10
BrimonHeHne TBOPUECKHUX, MHKEHEPHBIX U UCCIIE0BATENIbCKUX 58 58
3a/1laHui, YriyOJsIoUMX 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

3ad4. el. 2 2

2.2 CTpyKTypa IMCUMIIJIMHbI:

Pacnpenenenne BuoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Paznensl (TeMbl) AMCHUIUIMHBL, U3ydaeMble BO 2-M CEMECTpe (0yHas ¢popma):

KoauuectBo yacos
. HanmeHoBaHue pa3nenos BreaynutopHas
No (Tem) Beero AynuTtopHas pabota pabota
JI I13 JIP CP

1 |UneansHbIi ra3 22 10 4 - 8
2 |SIBnenus mepeHoca B ra3zax 9,8 4 4 - 1,8
3 |Tepmoagmaamuka 22 10 4 - 8
4 |PeasibHBIE ra3bl, )KUIKOCTH U 16 3 4 i 4

TBEpbIC Tela

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

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-

tus, CP — camoctosTenpHas pabora.




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

®opmMma
HanmeHnoBanue
No Coneprxanue pasnuena (TeMbl) TEKYIIEro
pazzena (Tembl)
KOHTPOJISI
1 | UneanpHblii ra3 ®du3uka — HayKa dKcriepuMeHTalbHas. TeopeTude-
CKH€ U DKCIIEPUMEHTAIbHbIE METO/Ibl HAYYHOI'O UC-
cienoBaHus. MoJIeKyIsIpHO-KUHETHYECKAs TEOPU.
Moub. Monspaas Macca. Yucno Asorazpo. U3o-
MPOLECCHI. VYcrHblid
2 | UneanbHblii ra3 VYpaBaenue MenzaeneeBa-Knaneiipona. 3akoH orpoc,
HanpTona. MossipHas Macca CMECH. IIpOBEPKA
3 | UneanbHblii ra3 OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOH | JIOMAIIIHEro
TEOpPUU UI€aTIBHOIO Irasa. 3a/1aHus
4 | UneanbHbll Ta3 bapomerpuueckas popmyna. Pactipenenenue
boapnmana.
5 | UneanbHblii a3 Pacnipenenenue mosekys ra3a mo cKopoctsm (pac-
npeneneHre Makcperia).
6 | sBnenus D} PexTuBHBIN TUAMETP U CEYCHUE MOJIECKYJIBI. .
nepenoca B razax | CpenHss aaMHa cBOOOIHOIO IPOOETa U YUCIIO Yerubiid
CTOJIKHOBEHUH. Bakyym. onpoc,
7 | SBnenus Juddysus B razax. 3akon duka. Buyrpennee Tpe- | POBCPKa
nepenoca B razax | Hue. ®opmyna Herotona. TemmonpoBogHOCTh. 3a- | AOMALIHETO
xoH Dypee. 3alaHus
8 | Tepmoaunamuka | Pabora raza. [lepBblii 3aKOH TEPMOJUHAMUKHU U €TO
IIPUMEHEHHE K H30IPOLIECCaM.
9 | Tepmonunamuka | TermaoeMKOCTh UICATBHOTO Ta3a.
YpasHeHue Maiiepa. .
= = YcTHbI
10 | Tepmomunamuka | Agmabatmueckuii mporece. [lomurponuaeckuit OIDOC
MPOIIECC. poc,
= IIpOBEpKa
11 | Tepmoaunamuka | DHTponwus. Bropoii 3akoH TepMoanHaMuku. Tpe-
THI 3aKOH TEPMOJIMHAMUKU. Pacuer nu3MeHeHus H- JIOMALITHEro
TPOIUU B IpoLeccax UAEaIbHOro ra3a, pu Harpe- JaAanHA
BAHUM U IJIABJICHUH.
12 | Tepmogunamuka | TeroBas mammra. [{ukn Kapro. Teopemsr KapHo.
Xo0n01uapHas MallluHa.
13 | PeanbHble ra3sl, Peanbnble ra3sl. Kputnueckoe coctosHue. Ypas-
KUJKOCTH U Henue Ban-nep-Baansca. Dddext Jxoymns — Tom- YcrHbii
TBEpABIE TeNa COHA. DHTAIbIUS. orpoc,
PeanbHble rassi, XKunxoctu. Ceoboanas sueprus. [loBepxHOCTHOE IIPOBEpKa
14 | umKocTH u HaTsKeHHe. VYcnoBus paBHOBECHsI Ha TPaHULIE ABYX | JOMAIIHETO
TBEp/Ible Tena KUJKOCTEN U Ha TPaHULIE )KUAKOCTh — TBEPJI0€ Te- 3a/laHus
j0. CMaunBaHue, HECMauYMBaHHUE.
15 | PeanbHeble Ta3wI, JlaBiieHre o UCKPUBJIEHHON MTOBEPXHOCTHIO
KUJKOCTU U xuakoctu. @opmyna Jlannaca. Kanumsipasie V CTHEI
TBEpJbIE TeJa SIBJICHUSL. _ _ orpoc,
16 | PeasbHBIC Ta3HI, Kpucrannuueckue TBEpAbIE TeNa U UX TEIIOEM- npoBepka
KUJKOCTU U kocTb. da3zoBbie MePEX0/Ibl NEPBOTO M BTOPOTO JIOMAIIIHEro
TBEpJbIC TEA pona. Ypasuenue Kianeitpona — Knaysuyca. 3aaHHs

JluarpaMMa COCTOSIHUM.




2.3.2 3aHATHSA CEMHUHAPCKOI0 TUIIA

Ne HaumenoBanue Temarnka NpaKkTUYECKUX 3aHATUN dopma TEKyIIEero

) pasnena (Tembl) (cemuHApOB) KOHTPOJIS

1 |WpeanbHbiii ra3 OcHoBHBIE TIpUEMbI 00paOOTKH U TIPEICTaB-

JICHUS SKCIEPUMEHTAJIbHBIX JTAHHBIX.

YpaBuenue Menaeneesa-KnaneipoHa. YcrHblit ompoc.
3akoH JlaneToHa. OCHOBHOE ypaBHEHUE MO- IIposepka
JIEKYJISIPHO-KMHETUYECKON TEOPUU UECAIBHO- MOMaIIHEro
o rasa. 3aJ1aHusl.

2 |WnpeanbHblii Ta3 bapomerpuueckast popmyna. Pacnipeneneaue Konrposbnas
bonbimana. Pacnipenenenue Mosekys ra3a mno pabora
cKopocTsaM (pacnpenenenue Makcpesuia).

3 |ABnenus nepenoca |Cpennsis AMHA CBOOOIHOTO MTpobera U Yucio .

N YcTHBIM onpoc.
B rasax cronkHoBeHu#. Bakyym. Jluddysus B razax.
3akoH duka. Hposepia
JIOMAIITHETOo

4  |SBnenus nepenoca Buyrpennee tpenue. ®opmyna HeroToHa. 3aJaHUA.

B rasax TemnonpoBoaHoCTh. 3akoH Dyphe. KourponbHas
pabora
5 |Tepmomunamuka ([lepBblii 3aKOH TEpMOAMHAMUKH. TerinoeM- VYeTHbIl onpoc.
KOCTb HJICAJIbHOTO Ta3a. Y paBHeHUE Maiiepa. IIpoBepka
Anuabatryeckuil mporiecc. JIOMAILIHETO
6 |TepmommHammka |JHTponwus. PacueT n3MeHEHHs SHTPOIUHU B 3a/laHusl.
npoieccax uaeanbHoro rasza. Lukn Kapho. Kountponbnas
Pacuerst K11/ pa3iiMyHbIX HUKIIOB. paborta
7  |Peanbnble ra3zpl,  |PeanbHble ra3pl. Kpuruueckoe cocTosiHue. .
KHUIKOCTH U Vpasuenue Bau-nep-Baansca. YCTHBIH onpoc.
TBEpPBIE TENA [Tposepxa

8 |Peambnble ra3el, [ XKunkoctu. [loBepXHOCTHOE HATSHKEHHE. AOMAIITHETO
KUIKOCTU U JlaBiieHHE NTOJ1 MCKPUBJIEHHOMN TOBEPXHOCTBIO Sa/iaHHA.
TBEpIBIE TeTa xuakoctr. @opmyna Jlannaca. Kanummspsl. KOI;Z%%J;I;HM

2.3.3 JlaGopaTopHble 3aHATHS

B nanHO# yuyeOHON nucuuIUIMHE JaOOpaTOpHbIE 3aHATHUS HE IpeaycMoTpeHbl. OmHako,
nabopaTopHble pabOThl MO MOJEKYISIPHONH (HU3UKE MPOBOASTCS OJHOBPEMEHHO C JEKIMSIMU U
CEMUHAPCKUMH 3aHATUSIMH B OTAenbHOM yueOHoW aucrumumae b1.0.12.07 «O0mmit dhuszmde-
CKHH IPAKTUKYM».

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

CornacHo y4eOHOMY TUTaHY 10 JJAHHOW JUCITUIUIMHE HE MPEIyCMOTPEHBI KYPCOBBIC pa-
0OTHI (TTPOEKTHI).



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaAIIUXCS M0 TUCHHILINHE (MO1YJII0).

[lepeuenp yueOHO-METOAUUECKOTO 00ECTIEUEHUS TUCITUTINHBI

110 BBIMIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1. |IIpopabotka MeTtoauueckue yKa3zaHus Mo U3y4eHUI0 TEOPETUYECKOT0 MaTepHralla,
TEOPETUYECKOT0 |YTBEpXKACHHBIE Kadeapol paguo(u3uKi U HAHOTEXHOJIOTUH, IIPOTOKOI
Marepuaia No 7 01 20.03.2017.
2. |Bomonnenne  |1. Xyxa M.A. MonekynsipHas pU3HMKa: TEKCThI JEKIHH (C 3aJaHUSIMU
TBOPYECKUX, no TPU3) / M.A. XKyxa. — Kpacnonap: Kybanckwuii roc. yu-t, 2011.
WH)KEHEPHBIX U |2. MaTepuaisl B 3JIEKTPOHHOM BHJIE€ B CPE/Ie MOIYJIBHOTO INHAMHYE-
uccienoBareib- |ckoro ooyuenus Moodle Ky6I'Y na caiire http://moodle.kubsu.ru (uu-
CKUX 3aJaHuii  |popmarus mo Teopuu pemeHus nzooperarenbekux 3aaad (TPU3) ms
Pa3BHUTHS TBOPUYECKUX CIIOCOOHOCTEIH).
3. Meroauyeckue yKka3aHusi K CAMOCTOSITETLHON paboTe CTyIeHTa s
BBIMIOJTHEHHS TBOPUECKUX 3aJJaHH 110 pelIeHHI0 H300peTaTeIbCKUX 3a-
Jad, yTBEpXKIeHHBIE Kadeapor paagrno(u3nKi 1 HAHOTEXHOJIOTUH, TIPO-
tokoa Ne 7 ot 20.03.2017.
3. |Pemenwue 3amau |1. Meroanyeckue yka3aHus Ui peIICHUs 3a1a4 1o GU3UKe, yTBep-
M0 MOJIEKYJISIp- |KIEeHHBIE Kadenpoil paarnodu3uKi 1 HAHOTEXHOJIOTUH, MpoToKoa Ne 7
HOU (u3nKe ot 20.03.2017.
2. Marepuainsl B 3JIEKTPOHHOM BHUJIE€ B CpPeJie MOYJIBHOTO AMHAMUYE-
ckoro odyuenust Moodle KyoI'Y wa caiite http://moodle.kubsu.ru
(mpuMepsl peleHns 3a/1a4 U KpaTKHe PEKOMEH/IAIMH 110 X PEIICHHUIO).

Ne Bun CPC

Y4eOHO-MEeTOINYEeCKHe MaTepHalibl JUISI CaAMOCTOSITETIbHONH PadOThI OOydYarOUIMXCS W3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 310poBbs (OB3) npenocTaBistoTcst
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/ibHbIEC TEXHOJIOTHH.

[Tpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCHUILIUHBI «MonekynspHas $pu3u-
Ka» UCIOJIb3YIOTCSl COBPEMEHHbIE 00pa30BaTeNIbHbBIE TEXHOJIOTHHU:

— UH(POPMAIIMOHHO-KOMMYHHUKAlMOHHbIE TEXHOJIOTUH;

— npobieMHOe 00yUeHue.

Ha gexumu BweiHOCHTCH 80 % Marepuana, M3J0KEHHOTO B MPOTPAMME TUCIUATIIIUHBI.
Ocranbubie 20 % MmaTepuana BBIHOCATCS JJISI CAMOCTOSITENIbHOTO M3ydeHus. [Ipu oObscHeHnH
HOBOT'O MaTepHaja MCIOJIb3YIOTCs MPoOJIeMHOE U3I0KEHNE MaTepralia 1 mouckonas Oecena. Ilo
OCHOBHBIM pa3jielaM JUCIHUIUIMHBI BBITYIIEHO yuyeOHoe u3nanue «MoiekynspHas GU3nKa: TeK-
CTHI JeKkuuit», umeronieecst B oubnuorexke Kyol'Y. Ctynentam y4eOHBIN MaTtepual mperbsBis-
eTCs TaKXKe M B AJIEKTPOHHOM BHJIE JUIsl O3HAKOMJIEHUS U u3ydeHus. briarogaps atomy cokpaiia-
€TCsl BpeMsl Ha KOHCIEKTUPOBAaHUE JIEKIIMOHHBIX 3aHATUM, YTO MO3BOJSET MOKA3bIBATh JIEMOH-
CTpAIlIOHHBIE OMBITHI U HATJSAHbIE TTOCOOUS, OOCYXJIaTh COBPEMEHHBIE JOCTHKEHHS HAyKU U

7


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

TEXHUKHU, pa30upaTh KOHKPETHbIE MPOOIEMHBIE CUTYallMM U n300peraTenbekue 3aaaun. Kpome
TOr0, B KOHLE KaXJOI'0 JIEKIIMOHHOTO 3aHATUS CTYJIEHTaM NpPEeIJIaratoTcsi IJsl BBIIOJIHEHHUS
TBOPYECKHE, MH)KEHEPHBIE M HCCIEOBATEIIbCKUE 3aJaHMs, YIIYOJNSIOUIME U PaCIIUPSIONINe
JICKIIMOHHBIN MaTepuall, pa3BUBAIOIIME HHHOBAIMOHHOE MBIIIJICHHE U (PAHTA3HIO, a TAKKE yMe-
HUE paboTaTh C NPUBJICYCHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTMHA JUIs TOMCKA
yueOHbIX MaTepuajloB B ceTH MHrepHeT. 3ajaHus OCHOBaHbl Ha COBPEMEHHOM TEXHOJIOIMU
TBOpYECTBA — TeOpUHU pereHust uzooperatensckux 3anad (TPU3), u pesynbTaThl BBITOJHEHUS
9THX 33JaHUI 00CYXIAI0TCs Ha CIeyIoIeH JIEKIUN U CEMUHAPCKOM 3aHATHUH.

NHpopMalnoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHUH 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 JIEKLUI, MpUMEpbl PEeLIeHHsl 3a/1a4, ONUCAHUs Ja00opaTOpHbIX paboT ¢ peKoMeHaa-
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, MAaTEPUAIIBI [T PA3BUTHS TBOPUECKUX
CIIOCOOHOCTEH.

Ha npakTnyeckux (CeMHHAPCKHX) 3aHATHAX PAaCCMATPUBAIOTCA (PparMeHThl TEOPUH,
TpeOyIOIIe CI0KHBIX MATEMATUYECKUX BBIKJIQJO0K, PA3IMUYHbIE METO bl peIlIeH s 3a/1a4, Haubo-
Jiee TUIMYHBIC, TPYJHBIC M TBOpUYECKHE 3a1aun. J{Jis 3aKperieHns MaTepualia, paccMaTpuBaeMo-
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 MpaKTUKyM») HPOBOJATCS B CHELUATU3UPOBAHHONW 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 TPUOOPAMH, OBJIAJICBAIOT TPHE-
MaMH 00pabOTKH U MPEeACTaBIECHUS 3KCIIEPUMEHTAIBHBIX TaHHbIX.

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

B yueOHOM mpoliecce MCTONB3YIOTCS CleIyIONUe aKTHBHbIE H MHTePAKTHBHBIE (hop-
MbI TIPOBEICHUS 3aHSATHIA: JIEKIIMOHHBIC IEMOHCTPAIMU C 00CYKICHHUEM, TUCKYCCHS, TOMCKOBAs
Oecena, TBopueckue nHcTpyMeHTsl TPU3, pa3dop KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aJaHNUS.

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

4. OueHo4yHbIe CPeACTBA /ISl TEKYlLIero KOHTPOJIS yCIeBaeMOCTH U NPOMEeKYTOYHOI
aTTeCTalNU.

Texymuii KOHTPOJIb:

— YCTHBIHM OMpoc M0 KOHTPOJIBHBIM BOIIPOCAM IO pa3jienaM yuyeOHOM MporpaMmBl;

— KOHTPOJIbHBIE pabOThI MO PEIICHHUIO 3a/1aY;

— JIOMAIIIHUE 33JaHUs] K CEMUHAPCKUM U JIEKIIMOHHBIM 3aHATHAM (U1 CaMOCTOSATEIbHON
paboThI).

[IpomexxyTouHas arrecranus:

— 3a4er.



4.1 ®doHI OLIEHOYHBIX CPEACTB IJI MPOBeAeHUs TeKYyIel ATTeCTAIUMN.

4.1.1 IlpuMepbl KOHTPOJIBLHBIX BOIPOCOB ISl YCTHOI'O ONPOCA MO pa3jejaM y4eOHoil
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?

KaxkoBbI OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUU?

Onuimure IpoCTEMIYI0 MOJENb BELECTBA — UECAJIbHBI ra3.

Kakue ymnporienus aenanuch py BeIBoje 6apoMeTpuueckoi popMysibl?

Kak MOXHO MpUOIU3UTENBHO OLIEHUTH BBICOTY aTMOC(ephi?

OOmpsacHuUTe pU3NUecKUil cMbIC pacnpeaeneHus bonbnMana.

KakoB ¢usnveckuii CMbICT GYHKINU pACHpEAeTICHUS MOJIEKYJI 10 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?

[Touemy nuddy3us xuaKocTedl NPOUCXOAUT 3HAYUTENBHO MeJUIeHHee, yeM auddysus
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 npoucxoauT ¢ TEMIIEpaTypou ras3a, €Ciu OH PacUIMPSAETCS IPU MOCTOSHHOM JaBlie-
HUU?

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

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

Kakne KOHCTpYKIIMM «BEYHBIX ABHraTelNei» «CO3/aHb» M0 3aKOHAM MOJIEKYJIIpHOH (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 BBIIIE €ro Kpaép?

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

XKunkue nexapcTBa 4aCTO OTMEPSIOT KalUIAMHU. SIBIIETCSA JM 3TO JAOCTATOYHO TOUYHOU
Mepoit?

Yro Takoe «OMMETauD» U TJie OH PUMEHSeTCs?

4.1.2 Tlpumep KOHTPOJIBHON PadoThI A1 CEMHHAPCKOI0 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 3aBUCSIIMMH OT BBICOTHI, OTPEJEINTh, HA KAKOW BBICOTE HaJ YPOBHEM MOpPSI 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 KJIIACCHYECKUM 3aKOHOM paBHOpACIIPEIEICHUS, —
Ha OJIHY: a) OCTYMATEIbHYIO CTENEHb CBOOOIBI; 0) BpallaTeIbHYIO CTETICHb CBOOO/IBI; B) KOJIE-
OaTeNbHYIO CTETICHb CBOOOIbI?

4.1.3 Illpumepsl 3a1a4 JJIsl IOMAIIHEll cAMOCTOSITEIbHOI padoThI.

1. B 6amnone, 0668M koToporo 0,25 M, HAXOAUTCS ra30Bas CMECh, COCTOSIIAs U3 YTie-
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 ra3oBOi CMecH.

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

3. OnpenenuTh KOJIUIECTBO TEILIOTHI, KOTOPOE HYXKHO MepenaTh 7 KT BOAOPOIa s TOTO,
YTOOBI ra3 yBEMUYHI CBOW 00BEM MPH MOCTOSSHHOM JaBJIEHUU TaK, YTO €r0 TeMmIiepaTypa MOBbI-
cunach Ha 200 °C.

4. Ha pucyHke Moka3aH IUKJI, POBEACHHBIN C HI€alb-

HBIM 0HOaTOMHBIM Tazom. Haiitu KIIJI mukoia. p

5. Ilpu xakoM JIaBJIEHUU JTOJKEH HAXOAUTHCS KUCIOPOT BP0 [ d 2
B konuyectBe 100 monb, yToObI npu Temneparype T = 320 K on 2poy 1 E
3aHMMan o6vem 0,1 M3? 3agauy permmTh, paccMaTpUBas KHCIO- Po. fro i i3

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

6. TerutoémkocTts TBepaoro tena mnpu temmneparype T > 273 K moxeTr ObITh BbIUUCIICHA
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-
MUHUEBOr0 Opycka Maccoit 8 kr ot remmnepatypsl 300 K 1o 900 K.

7. CrupT Mo KarwisiM BBITEKAeT M3 COCyla 4epe3 BEPTHUKAIbHYIO 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 quameTpy 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-paboTHHK.

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. BbicoTa 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. [IpuGopsl AJ1s1 M3BMEpPEeHUsT 1aBJIEHUs.

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
cucteme B MIHTepHETE clloBa «BaKyyMHBII», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIHCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C UCIIOJIB30BAHUEM BAKYyyMa.

5. CaMo/1eJIbHBIH KaJOpPUMeETP.

Hcnonp3ys BELIECTBEHHO-IIOJIEBBIE PECYPCHl (2 MMEHHO HAJCHUCTEMHBIE, «KOIECUHBIE)
pecypchbl BelecTBa), CKOHCTPYHPYITE U U3TOTOBBTE CaMOJICIbHBIN KaJOPUMETP U3 IIIACTHKOBON
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
MMEET ATOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTByeT pa3aen o 3akoHaX pa3BUTHS
TEXHUUYECKUX cucTeM. KakuM 3aKkOHaM COOTBETCTBYET TaKOH MUKPOCKOI?

8. Boaa B peluere.

Vcnonb3ys 3HaHMS 110 MOJIEKYJISIPHOM (pu3nKe U M300peTaTeabcKkue NpuéMBbl, U3BECTHBIE
u3 TPU3, npemnoxute 10—-20 pa3HbIX criocoO0B TPAHCIIOPTUPOBKH BOJIBI B PEIIIETE.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMM.
[lepeuenb BOpOCOB, BEIHOCUMBIX Ha 3aU€T:

1. 3akonsl upeanbHOro rasa. BeiBon ypaBHeHus MenaeneeBa-Kianeiipona. 3akoH
ABorazapo. U3onpomneccel (popmyinsl u rpadpukn). BeiBoa 3akona Jlanerona. MossipHas macca
CMECH.

2. JlaBnenue rasza. BeIBojg OCHOBHOTO ypaBHEHHsI MOJIEKYISPHO-KMHETHYECKON Teopuu
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HICAIBHOTO ra3a U CpeaHed KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHEpruu Mo CTENeHsIM CBOOOIbI.

3. Bemox 0apomerpuueckoii ¢Gopmyibl. BeiBoj pacnpenenenus bosbiivana. OmbIT
ITeppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHue MOJIEKYJI ra3a Mo CKOpocTsaM (pacupenenenue Makcsemia). Ousnue-
CKUH CMBICT (QYHKLUU pacrpeseieHus. Y ciaoBue HopMupoBku. Hanbosee BeposTHast CKOPOCTh U
3HayeHue QYHKIUHU paclpeaenaeHus Ipu 3Toi ckopocTH. OyHKIMS pacipeieleHust A1 OTHOCH-
TEJILHOM CKOPOCTHU. Y CIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHBIE TMaMETP U c€UEHHUE MOJEKYIbl. BbiBo Gopmyn 1 cpeaHeit ATuHbI
cBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPSIKa 3TUX BEIHMYUH. Bakyym.

6. SBrmenus nepenoca. Juddysus B razax. 3akon duka. Pacuer xoaddurmenta camo-

T y3un.
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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. ®azoBoe paBHOBecHe. Da3oBbIe MEPEXO/abl MEPBOro U BTOporo pona. Iloywm-
Mopdu3M. YCIIOBHs KUTICHUS, IJIaBJIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoiiHas Touka. JluarpaMmMa COCTOSIHUM.

3auéT 1Mo TeopeThyecKoMy (JIEKIMOHHOMY) MaTepuany AUCHUIUIMHBI «MosekynspHas
¢du3uKa» MpOBOAUTCS B YCTHOU (hopMe, IPH 3TOM CTYJEHTY 3aJatoTcs 2 BOMpPOca U3 0OIIero re-
pedHs BOpocoB k 3auety. CtyneHnty gaércs Heooxoaumoe Bpems (30-60 MUHYT) 1U1sI TOATOTOB-
KM IIJJaHA-KOHCIIEKTA CBOETO OTBETA.

PexomMenayercs cienyromuye KpUTEpUN OLIEHKH 3HAHUH.

OueHka «HeyI0BJIeTBOPUTEJIbHO/HE 32a4TEH0)» BBICTABIISECTCS 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 Marepuaia, KOTOPHI H3/araioT 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 JONMOJHHUTEJILHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI

JJISI OCBOEHM Sl JTUCUMILIMHBI (MOXYJIst).

5.1 OcHoBHas JiuTEpaTypa:

Kyxa M.A. MonekymnspHas ¢usuka: Texctsl nexiuii / M.A. Kyxa. — Kpacuomap: Kyb6an-
cKui roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢uzuku: yued. mocodue aisi HHKEHEPHO-TEXHUIECKUX CIICIUATEHO-
creit By30B / T.U. Tpodhumosa. — M.: Akanemus, 2014.

CasenbeB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonexymsipHas ¢pusuka. [Dnek-
TPOHHBIN pecypc]: yued. mocobue — DnekTpoH. naH. — CI16.: Jlanp, 2017. — 356 ¢. — Pexxum
nocryna: http://e.lanbook.com/book/95163 .

AnemkeBud B.A. Kypc oOmieit ¢pusuku. MonexkynsapHas $usnka. [DIeKTpOHHBINA pecypc]:
yueb. — OnekTpoH. maH. — M.: ®usmariaur, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145 .

Kukonn A.K. MonexymnsipHas ¢usuka: y4e0. mocoOue sl CTyIeHTOB (PU3MUECKUX CIIEIH-
anpHocTeil By30B / A.K. Kukoun, U.K. Kukoun. — CII6.: Jlans, 2007.

HJ'ISI OCBOCHHUSA NUCHUIINIMHBI HHBAJIMAAMUA W JIMOAMU C OI'paHUYCHHBIMH BO3MOKHOCTAMU

37I0POBBbSI MMEIOTCS HM3JaHUS B DJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OUOIMOTEUHBIX CHCTEMax
«Jlanby, «fOpaiity, «YHUBepcurerckas 6udbmuoreka ONLINE».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

Tpopumoa T.M. OcHoBbl (usnku. MonekynspHas ¢pusuka. TepmonuHamuka: [ydueOHOE
nocobue] / T. Y. Tpopumona. — M.: KHOPVYC, 2011.

Tpodpumona T.U. Kypc ¢usuku: yueOHoe nocodue [nns By3oB] / T. U. Tpopumona. — M.:
Axanemus, 2010.

Cagenbe 1.B. Kypc o6meit ¢pusuku. B 5-u 1. Tom 3. MonekynspHast ¢pu3nKa U TEPMOAU-
HaMUKa. [DNEeKTpOHHBIN pecypc]: yued. mocodbue — DnektpoH. nan. — CII6.: Jlanp, 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 nocryna: http://e.lanbook.com/book/391 .
Ousnka. [IpakTUKyM MO pemieHuo 3aaad. [DIeKTpOHHBIM pecypc]: yded. mocobue /
JLJI. T'nankoB [u gp.]. — Dnektpon. gan. — CII6.: Jlanp, 2014. — 288 c. — Pexxum nocryma:
http://e.lanbook.com/book/41013 .

Bonbskenmreitn B.C. CoopHuk 3a1a4 no obmemy kypey ¢usuku / B.C. Bonpkenmreiis. —
CIIG.: Kunxnsiit mup: [IIpodeccus], 2008.

Hponos MN.E. 3anaun no oOmelt ¢pusuke: yaeOHOE ocoOue I By30B. [DIEKTPOHHBINA pe-
cypc]: yueb. mocobue — DaexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanwmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101 .

CaenveB M.B. COOpHUK BOMPOCOB U 3amad Mo oOmiedl ¢usnke. [DIEKTPOHHBIN pecypc]:
yaeb. mocobue — OnextpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum pgocrtyna:
http://e.lanbook.com/book/71766 .

5.3 llepnoauyeckue U3IaHUs:

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

JAUCIMITIIIMHBI:
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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 HUHGPOPMANMOHHO-TEJEKOMMYHHUKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOCHUS JUCHUILIMHBI (MOLYJIS).

1. Enunoe okHoO moctyma 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. Paznen «MonekynsipHas ¢usnka 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
«DusuKa, XuMHUs, MaTeMaTUKa CTyJIeHTaM U IKoibHuKamM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynel 1O  MONIEKYIsipHOH  ¢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 OOyYAalOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Mopy.Jist).

B yueOHOH aucuuminHe MpeIyCMOTPEHBI JIEKIIMOHHbIE M CeMUHapckue 3aHsATHs. s
JOCTHKEHUS BBICOKHUX Pe3yJbTaTOB 0OYYEHUs CTYJEHTY HEOOXOJMMO 3HaTh MPUEMBI ObICTPOro
KOHCIIEKTUPOBaHUs y4yeOHOro marepuana u ero a¢pdexkruBHoro 3anomuHanus. Uudopmanus oo
3TUX Tpuémax umeercs B cetu MHTepHeT U Ha caiite Moodle Kyol'Y (B MeTonndeckux marepu-
anax K yueOHou aucuuruinHe «MonekynspHas usuka s OTOy).

Jlis ycTienHoro 0cBOeHMsI TUCHMILTHNHBI «MonekymspHas Gu3uka» Ipu camocmosmens-
HOU pabome CTYIEHT JO0JKEH UMETh:

1) KOHCIIEKT JIeKIuil B O0yMa)KHOM HJIU 3JIEKTPOHHOM BHUJIE;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 33]1a4 B COOTBETCTBUHU CO CITMCKOM JINTEPATY-
pbL;

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH pabdoTaTh B TEUYEHUE CEMecTpa IO HU3YYEHUIO
TEOPETUYECKOr0 MaTeprasa, OCBOCHHIO THUIIOBBIX TPUEMOB PELIeHHS 3ajau.

CoBpeMeHHBII MH)KEHEep JOJDKEH ObITh MOJATOTOBJIEH K HAay4YHO-HCCIIEOBATENILCKOM M
MHHOBAIIMOHHOM BUAAM MPOPECCHOHATBHON JESTEIbHOCTH, a PU3UKA SBISIETCS OJHOW U3 OCHOB
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Hay4YHO-TEXHHUYECKOTro nporpecca. [loaToMy /i pa3BUTHS TBOPUECKOTO MBIIUIEHHUS, CIIOCOOHO-
CTH K caMO0Opa30BaHUIO U B KAYECTBE METOJMKH MPAKTUUYECKOrO MPUMEHEHUS MOJIYyYeHHbIX Ha
JEKIMAX 3HAHUU CTYIEHTaM PEKOMEHAYETCS U3yUYeHHUE U MPUMEHEHUE TEOPUU PEIICHUS n300pe-
tarenbckux 3ana4d (TPU3). B cBsi3u ¢ aTuM Kaxaas JIeKIUs 3akaHuuBaeTcsi TBopueckum TPU3-
3a/IaHUEM WHXKEHEPHOM HAIpPaBJICHHOCTU, CBSI3AHHBIM C JICKIIMOHHBIM MaTEPHAIIOM, HaYYHBIMU
HCCIICIOBaHUAMHU WM oOydeHneM B By3e. Bo3smosknbie pemenns TPU3-3ananuii 06cyxmaroTcs
Ha OYepeHON JIEKIIMM WM CEMUHAPCKOM 3aHATUU M OTMEYAIOTCS CTYACHTHI, NMPEATIOKUBIINE
HauOoJiee TIOJIHBIE M OpUTHHANbHBIE pemieHus. s BeimonHenus TPU3-3aganuii cryneHTam
HE0OX0AMMO MMETh HaudajdbHble 3HaHUs 0 TPU3. [lns 3Toro pekomeHayercs caMOCTOATENbHO:
1) u3yunth sjaekTpoHHyr0 KHUTY «BBemenme B TPU3. OcHOBHBbIE TOHATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) wu3yuuts Mmarepuansl Bukumenuu, HauuHas cO CIIOBa
«TPU3»; 3) npouectp kauru 1o TPU3 u3 6ubmmorexkn Kyol'Y; 4) moceTuTh COOTBETCTBYIONINE
TPU3-caitTel.

Camocmosmenvras paboma COACPKUT CIEAYIOIINE BUAbI YUeOHOU NEATEIbHOCTH CTY-
JIEHTOB:

— TEOPETHUYECKYIO0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSATHSM IO KOHCIEKTaM M y4eOHOit
JUTEpaTypeE;

— BBIMOJIHEHHUE JOMAIHUX 33/1aHuH (pellleHre TUITOBBIX 33]1a4 [0 MOJIEKYJISPHOU Qu3nKe
Y BBITIOJIHEHUE TBOPYECKUX 3aJJaHUN WHKEHEPHOU HAMPABIEHHOCTH).

Cpoxu 6vlnonineHus 0OMAwHUX 3a0aHuil: BBITIOJHEHHAS JOMAIlHAS padoTa MpeaocTaB-
JSIOTCS AJI IPOBEPKHU IPEIOIaBaATEN0 Ha 0YepEIHOM (ClIeAyIoeM) Y4eOHOM 3aHATHH.

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

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXJIy TpernojaBaTelieM W OOYyYaloIIUMCS WHBAIUIOM WM JIMIOM C OTrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

VYCnenHocTh 0OCBOEHUS CTYJICHTOM YUeOHOM TUCIUIUIMHBI OTPAXKAETCS B €0 pelimuHee —
cymMme 0ajuioB, KoTopas (GOopMUpPYETCsl B TEUEHHE CEMECTpa IO pe3yJibTaTaM BbIIOJHEHUS J0-
MalrHuX paboT U TBOPUYECKUX 3aJIaHWN, KOHTPOJIBHBIX PabOT, YCTHBIX OMPOCOB M aKTUBHOCTU HA
CEMHUHAPCKUX 3aHATHUSAX.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCNOJIb3YEMbIX NPH OCYIIECTBJICHHHU
00pa3oBaTeIbHOIO NpoLecca M0 JUCHUILINHE (MOAYJII0).

8.1 Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpPOBaHUE TIOCPEACTBOM JIEKTPOHHON TOYTHI.
2. Vcnionb30BaHue 31EKTPOHHON Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
1. Cpena MoaynbHOTO AMHAMHUYECKOTO 00yueHust Moodle.
8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexkTpoHHBIN KaTanor HaydHoi 6ubanoTexn Kyol'y
(http://212.192.134.46/MegaPro/Web).

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

3. DnexTpoHHas 6ubnaroTeyHas cuctema u3narenscTsa «Jlanby (https://e.lanbook.com/).

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

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaHBHO-TeXHI/I‘IeCKOG oOecrieueHne JUCHHITIIMHBI

Ne Bun pabor
(MOAynsl) ¥ OCHAIIEHHOCTh

1. | JlekuuoHHbIe Aynutopust 201c, ocHaleHHass UHTEPAKTUBHBIM MTPOEKTOPOM U
3aHATHS MarHUTHO-MapKEpPHOU JOCKOM.

2. Cemunapckue Aynutopusi 227c¢, OCHalleHHasi MEPEHOCHBIM MPOEKTOPOM U
3aHATHS MarHUTHO-MapKEpPHOU JOCKOM.

3. | JlaboparopHbie -
3aHATUS (JIaboparopuble 3aHATHS B JaHHOW y4yeOHOH MUCHUILIMHE HE

IIPEAYCMOTPEHBI.)

4, ['pynnoBsie Aynutopusa 227c¢, oCHallleHHas NEPEHOCHBIM MPOEKTOPOM U
(MHIUBHAYaTbHBIE) | MATHUTHO-MApKEPHOU TOCKOM.
KOHCYJbTAIUU

5. | Texymuit KOHTpOAb, | Aynuropusi 227c, OCHaIIEHHAs MEPEHOCHBIM IPOEKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEPHOM TOCKOH.
aTTecTanus

6. CamocrosiTenbHas Aynuropus 311lc, ocHaieHHasi KOMIBIOTEPHON TEXHUKOHU C MO-
pabota KJIIOYEHHEM K ceTH MIHTepHeT.
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