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1. Heau n 321244 U3y4YeHUs1 TUCHHUILINHBI (MOTYJIs1).

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 MOJICKYJISPHOU (DU3MKH, a TAK)KE aTh HABBIKH PEIICHUS 3a1a4.

1.2 3agauu AUCHUILIMHEL.

— U3YYCHHE TEOPETHUYECKUX OCHOB, MOHATHA M 3aKOHOB MOJEKYISIpHOW (u3uku, e€ mo-
CTH)KEHUH U TEXHUYECKUX MPUIOKECHUI;
— U3y4eHUE METOJOB PEIICHHUS 3a/1a4 10 OCHOBHBIM pa3zeiiaM MOJEKYISIPHON (U3UKH.

1.3 MecTo AucuuiuinHbl (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

Hucummumna «MosekymsipHas ¢u3nka» OTHOCHTCA K 0a3oBod wacté bioka 1 momyns
«®Pu3uka» ydyeOHOro IiaHa. J[is ycnemHoro M3y4eHus IJUCLUIUIMHBI HEOOXOAMMBI 3HAHUS
MIKOJBHOTO Kypca (PU3MKH M OCHOB MaTeMaTHYecKOro aHanmu3a. OCBOCHUE JUCIUILIMHBI HEOO-
XOJMMO JUIsl U3YUEHUS IPYTHUX Pa3[esioB (PU3HKH.

1.4 TlepeueHb MIIAHHPYEMBIX Pe3yJIbTATOB 00yUYeHH S MO JUCIUILIHHE (MOAY.IIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBI.

N3ydyenne naHHOW ydeOHOW AMCIUILIMHBI HANPABJICHO Ha (opMmupoBaHuEe y 00ydaro-
mmxcs obuenpodeccruonanbHbix komnereHuui (OIIK):

No HNupexc Conepxanue B pesynbrare nzyuenus yueOHON AUCIUILITUHBI
g, | KOMIIe- KOMITETEHIUU 00yJaroImuecs J0KHBI
| TeHIIUU (wm e€ yacTh) 3HATH yMeThb BJIAJE€Th

1 OIIK-3 | criocoOHOCTH BiIa- | UMEIONIYIOCS B JTH- HAWTH OOIIOJIHUTEIb- | METOdAMU
JETh OCHOBHBIMU | TEPATYpPHBIX U JIEK- | HYIO Y4eOHYIO WH- pelieHus
METOJIaMH, CIIOCO- | TPOHHBIX HCTOYHHU- dbopMaruio 1Mo MoJe- | 3aaad Imo
0aMu U cpeacTBa- | Kax MH(popMaluoo o | KyJIspHOH (usmke, OCHOBHBIM
MU TIOJTy4eHUS, TEOPETUIECKHUX OC- CBSI3aHHYIO C €€ UC- | pa3jenam
XpaHeHus, epe- | HOBaX, MOHATHUSAX U TOpUEH, COBpPEMEH- MOJIEKYJISIp-
paboTku UHGOP- | 3aKOHAX MOJIEKY- HBIMH JIOCTHXKEHUSA- | HOM (PU3UKHU
Maluu TSpHON HUBKKH MM U TEXHUYECKUMU

MPHIOKCHUSIMA

2 OIIK-6 | cnocoOHOCTh METO/TbI SKCIIEPH- MI0JIb30BaThCS METOIaMH
MIPOBOINTH WH- MEHTAJIbHBIX H3Me€- W3MEPHUTEITBHBIMU 00paboTkn
CTPYMEHTAIIbHBIC | PEHUU Pa3IMIHBIX npudopamu IKCITIEPUMECH-
U3MEpEHUS CBOMCTB BEILIECTB TaJIbHBIX

JTAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUAAM PadoT.

OO011ast TpyI0€MKOCTh JAMCIUIUIMHBI cocTaBiseT 3 3ad. ea., (108 gacoB), u ux pacmpeme-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bup yaebHo# paboThl Bcero | 2-it cemecTp
4acoB (uacsl)
KonTakTHas pa6ora, B TOM YHcJIe:
AyAUTOpPHBIE 3aHATHS (BCEro): 48 48
3aHsTHs JEKIMOHHOIO THIIA 32 32
JlaGopaTopHble 3aHATHS - -
3aHsTHUsI CEMUHAPCKOT0 TUIA (CEMUHAPBI, IPAKTUYECKNUE 3aHATHUS) 16 16

HWnas koHTaKkTHas padoTa:

KoHnTtposb camocTositenbHOM padoThl (KCP) - -

[Tpomexxyrounas arrecranus (MKP) 0,3 0,3

CamocrosiTesibHas padoTa, B TOM YHCJIe:

[TpopaboTka yaeOHOro (TEOPEeTUYECKOro) MaTepuaa 15 15

BeinosHeHNe TBOPYECKHUX, KOHCTPYKTOPCKHUX M UCCIIEI0BATEILCKUX 5 6

3aJIlaHui, YrIyOIsSIONMX U pACIIUPSIONINX JICKIIMOHHBIA MaTepHa

Perenue 3a1a4 no MoJIeKyasspHON Qu3nke 6 6

OdopmieHne 1 MOAr0TOBKA K 3alllUTe JJa0OPATOPHBIX paboT 6 6

KonTpoJs:

[TonroroBka K SK3aMeHY 26,7 26,7

O0mas TpygoeMKoOCTh | Yac. 108 108
B TOM YHCJIe KOHTAKTHasi padoTa 48,3 48,3
3a4. efl. 3 3

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.
Paznensl (TeMbl) AMCHUIUIMHBL, U3y4aeMble B 2-M CEMECTpE:

KonunuectBo yacoB

HaumenoBanue AynuTtopHast BueaynuropHas
No paznenos (Tem) Bcero pabota paboTa
J I13 JIP CPC

1 | UneansHblii ra3 24 10 4 - 10
2 | SIBmenus mepeHoca 13 4 4 i 5

B razax
3 | TepmonnHamMuKa 22 10 4 - 8
4 | PeanbHbIC Ta3bl, )KHJIKOCTH 99 3 4 i 10

Y TBEPJIbIE TeNa

Hmozo no oucuyunnune: 32 16 - 33

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemunapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camocrosiTennbHas paboTa CTyJeHTa.



2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3auaTusa JeKIMOHHOI0 THIIA.

dopma
HaumenoBanue
No Coneprxanue pasnena (TemMbl) TEKYILEro
pasnena (Tembl)
KOHTPOJISI
1 MounekyinsapHO-KuHEeTHYeCKas Teopust. Mois. Mossap-
Has macca. Yucino ABoraapo. M3onponeccsl. .
” YcTHbIi
2 Ypasuenue Mengeneesa-Knaneiipona. 3akon /lanb- OIIDOC
i
ToHa. MoJisipHas Mmacca CMecH. poc,
. > TeCTH-
3 N neanbHblii OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON OBAHIE
ra3 TEOPUU UICATHLHOTO rasa. P ’
poBEpKa
4 bapomerpuueckas ¢popmyna. Pactipenenenue bomb-
JIOMaIIHETOo
I[MaHa.
3a/laHus
5 Pacnipenenenne Moieky:n raza mo ckopoctsam (pac-
npeneneHrne Makcpesuia).
6 Db exTUBHBIN JUaMETP U CEYCHHE MOJICKYJIbI. N O—
Cpenssis ImuHA CBOOOTHOTO Mpodera v 9uciio ompoc, Te
SBnenus CTOJIKHOBEHUH. Bakyym. i
CTHpPOBAHHUE,
nepeHoca
7 B rA3aX Huddys3us B razax. 3akon Ouka. BHyrpennee Tpe- MpOBEpKa
nue. ®opmyna Hetotona. TeniaonpoBogHOCTh. 3aKOH | TOMAILHETO
Dypre. 3a7aHUs
8 PaGoTa raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHUE K N30IIPOLIECCAM.
9 TennoeMKoCTh UACATHHOTO ra3a.
Vpasuenue Maiiepa. Yerubii
" » orpoc,
10 Annabatuyeckuii nporiecc. [ToauTponuueckuii mpo- TeCTH
1ecc.
TepMmoanHaMuka poBaHue,
11 OHtponus. Bropoii 3akoH TepmoauHaMuku. Tperuit poBepKa
3aKOH TepMOJIUHAMUKH. PacueT u3mMeHeHus SHTPO- JIOMAIIHEro
MUY B MIpoIleccax WealbHOr0 ra3a, IpU HarpeBaHUU 3a7aHus
Y TUTaBJICHUH.
12 Tennosas mammna. Iuka Kapuo. Teopemsr Kapno.
XoJoauiabHasi MalluHa.
13 Peanbheble ra3el. Kputnueckoe cocrosnue. YpaBHe-
Hue Ban-nep-Baansca. Dpdexr xoyns — Tomcona.
OHTAJIBIHS.
14 Xunxoctu. CBoGoaHast SHEpTrHs. [IoBEpXHOCTHOE
HaTsDKEHHUE. YcnoBus paBHOBECHS Ha TPAHUIIE IBYX Y CTHBII
PeanbHble raspl, | AKHAKOCTEH M HA IPaHHIIE KHUIKOCTh — TBEPIOE TEIIO. orpoc,
KIIKOCTH 1 CmauuBaHue, HeCMaylBaHUE. npoBepka
15 | tBepmpie Tena JlaBneHue noa UCKPUBJICHHOM MOBEPXHOCTHIO )KU/I- | JTOMAIIHETO
koctu. @opmyna Jlannaca. KanunisipHelie siBieHusI. 3a7jaHUs
16 Kpucrannuueckue TBEpAbIE TeNa U UX TETIOEMKOCTbD.

da30BbIe IEPEXOAbI IEPBOTO U BTOPOIO poja. Ypas-
Henue Knmaneiipona — Knaysuyca. Jlnuarpamma co-
CTOSIHUM.




2.3.2 3aHATHA CEMHUHAPCKOT0 THUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. VYpaBuenue MeHneneeBa-Kiamnelpona. v .
3akon Jlanstona. OCHOBHOE ypaBHEHHE MOJIe- TCTHHH ompoc.
. KYJISIPHO-KUHETUYECKON TEOPUU UIEATBHOTO elc_lmp(’BaHHe‘
NneanbHbiit rasa. poBepka
ras JIOMAILHETO
2. Bbapomerpuueckas popmyna. Pacnpenenenue 3a/1aHMS.
bonpnmana. PacnpeneneHHe MOJICKYJI ra3a 1o KOHTpOJ'[I)HaH
CKOpocTsM (pacnpezenenue Makcsesia). pabora
3. Cpennss anuHa cBOOOIHOTO npodera U yuciao | YCTHBIN ompoc.
ctonkHoBeHuil. Bakyym. luddysus B razax. TectupoBanue.
SBnenus 3akoH Puka. IIpoBepka
nepeHoca JIOMAILIHETO
4. B Ta3aX Bnyrpennee tpenue. ®opmyina HeroTona. 3a[aHMsL.
TennonpoBoaHOCTh. 3akoH Dypre. KonTponbHast
pabora
5. [TepBslii 3aK0H TEPMOAMHAMUKH. TeIrioeM- 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. :
Konrtponbnas
Pacuetst KIIJ] pa3iu4HbIX IUKIOB.
pabora
7. zeanLHHe raI;m. Kpmélqecme COCTOSIHHE. Vermpii onpoc.
paBHeHHe Ban-nep-Baanbca. TecTnpoBanHe.
Peanbnbie rassl,
8. SKHTKOCTH 1 Kunkoctu. [ToBepxHocTHOE HaTshkeHue. [laB- | [IpoBepka momam-
JIEHWE IO UICKPUBJICHHOM MMOBEPXHOCTHIO HEro 3a/IaHMsl.
TBEp/IbIE Tela
xuakoctu. @opmyna Jlannaca. Kanumsper. KonTponbHas
pabora

2.3.3 JlaGopaTopHbIe 3aHATHUS.

VY4eOHbIM MJIaHOM J1TA0OpaTOpHBIE 3aHATHS HE MperLycMOTpeHbl. JlabopaTopHbie paboThI
BBIHECEHBI B OT/IENbHYIO YueOHYt0 qucuuiuinay b1.B.15 «O0mmii puznyeckuii mpakTUKym».

2.3.4 IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboTsl — HE IPEeyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOTO 00ecTIeYeHHUsI JIsl CAMOCTOSITEILHOI PadoThI
00y4aroIUXCH M0 JUCUHUIJIMHE (MOAYJIIO0).

No Bung CPC

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
10 BBIMTOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

1. |IIpopaGotka Meroanyeckue yka3zaHHs [0 U3Y4YEHUIO TEOPETUUECKOT0 MaTepuaia,

TEOPETUIECKOTO [yTBEPKIACHHbIE Kadeapoil paarnoGU3NKu 1 HAHOTEXHOJIOTUH, TPOTOKOI
Marepuajia Ne 7 01 20.03.2017.




2. |Bomonnenue  |1. Xyxa M.A. MonekynsipHas pu3nka: TEKCThI JIEKIUH (C 3aJaHUSAMU
TBOPYECKUX, no TPU3) / M.A. Kyxa. — Kpacuonap: Kybanckwuii roc. yu-t, 2011.
KOHCTPYKTOp-  |2. MaTepuasl B 3JIEKTPOHHOM BHUJIE€ B CPE/Ie MOYIHHOTO INHAMUYE-
CKHX U Hccae- |ckoro ooyuenus Moodle Ky6I'Y na caiire http://moodle.kubsu.ru: nu-
JIOBAaTEJIbCKUX  |(popMaLus Mo TEOpUH perieHus nzooperarenbckux 3anad (TPU3) nns
3a7jaHui Pa3sBUTHSI TBOPUECKUX CITIOCOOHOCTEH.

3. Meroauueckue yKka3aHusi K CAMOCTOSITENbHON paboTe CTyeHTa s
BBINOJIHEHUS TBOPYECKUX 3aaHUH 110 PEIIEHUI0 U300peTaTeIbCKUX 3a-
Jad, yTBEpKIeHHbIE Kadeapor paguo(u3uKi 1 HAHOTEXHOJIOTUH, TIPO-
tokoa Ne 7 ot 20.03.2017.

3. |Pemenue 3amau |1. Meroanyeckue yka3zaHus Ui peLIeHUs 3a1a4 o GU3UKe, yTBep-

110 MOJIEKYJISIp- |’KAEHHBIE Kadeapol paguo(u3uKu U HAHOTEXHOJIOTUH, poTokoa Ne 7
HOU (u3nKe ot 20.03.2017.

2. Marepuainsl B 3JIEKTPOHHOM BHUJIE B CPEJIe MOJLYJILHOTO JJMHAMUYe-
ckoro ooyuenust Moodle KyoI'Y Ha caiite http://moodle.kubsu.ru: npu-
Mephbl peleHHs 3a]1a4 U KPaTKUe PeKOMEHJAlMHU 110 UX PELICHHUIO.

Y4eOHO-MEeTOAUYECKUE MaTepuaibl JJIsI CaMOCTOSITENIbHON pPabOThl 00yYaroIIUXCS U3
YHUCiia MHBAJIUAOB U JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npenocraBistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHUSIM UX 3/I0POBbS U BOCIIPUATHS HHPOPMAIIIH:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIyist AL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEILHOTO ammapara:

— B mieyaTHoOM hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCMMOCTH OT KOHTHHTE€HTa 00Yy-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu yueOHON pabOThI MO OCBOEHHIO AUCHUILIUHBI «MonekynspHas Gpu3u-
Ka» MCIIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:

— UH(OPMAIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH;

— npobseMHOoe 00y4eHueE.

Ha nexknmm BeiHOcuTC 80 % Marepuana, M3JI0KEHHOTO B IPOrpaMMe JMCLHUIIIMHBL.
Ocranbnbie 20 % marepuasna BEIHOCITCS ISl CAMOCTOSATEIBHOTO M3ydeHUs. YacTh JEKIIMOHHBIX
3aHATUH MPOBOJATCS B CIELHMAIU3UPOBAHHON ayAMTOPUM C NMPUMEHEHHEM MYJIbTUMEAUMHOIO
IIPOEKTOpa B BUE y4eOHOM mpe3eHTauuu ¢ oocyxaeHueM. [Ipu o0bsicHeHuN HOBOTO MaTepuana
UCTIOJIB3YIOTCS MTPOOJIEMHOE U3JI0KEHHE MaTepHalia U rnouckonas 6ecena. [1o ocHOBHBIM pasjie-
JaM JUCITUIUIMHBI BBIMTYIIEHO ydeOHoe m3maHue «MonekymspHas (U3HKa: TEKCTHI JICKITUN»,
umeroreecst B oudmuorexke KyoI'Y. CtyneHtam y4eOHBINH MaTepual NpeabsiBIsSeTcs TaKkKe U B
AIIEKTPOHHOM BHJIE I O3HAKOMJIEHHUS M u3yudeHus. brmarogaps sTomy cokpaiiaercsi Bpems Ha
KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATUH, YTO IO3BOJIAET IOKA3bIBaTh JEMOHCTPALMOHHBIE
OTIBITHI U HAaIJIAIHBIE TOCOOUS, 00CYKIaTh COBPEMEHHBIE TOCTUKEHUSI HAYKH U TEXHUKHU, pa3ou-
paTh KOHKpETHbIe MpOOJIeMHbIE CUTYyallul M u300peraTenbckue 3agauu. Kpome Toro, B KOHIE
KaXKIO0ro JIEKIMOHHOTO 3aHSTHS CTYAEHTaM IpeAiaratoTcsl sl BBIMOJIHEHUS] TBOPUYECKHE, KOH-
CTPYKTOPCKHE U HCCIIEJO0BATEeNIbCKUE 3aJ[aHUs, YIIIYyOJSIOIIMe U PACHIMPSIONINE JEKIIMOHHBIN
MaTepuall, pa3BHBalOIIMe MHHOBALIMOHHOE MBILUICHHE U (PaHTa3MIo, a TAK)KEe YMEHHE paboTaTh C
NPUBJICUYEHHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTUN JUIS MOMCKAa Yy4eOHBIX MaTepHua-
noB B cetu MHTepHeT. 3aaHusi OCHOBaHbl Ha COBPEMEHHOW TE€XHOJOTHMH TBOPUECTBA — TEOPUHU
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pemeHust n3odperarenbckux 3anad (TPU3), u pe3ynbTarsl BBHIMOTHEHUST STUX 3aJlaHUA 00CYXK-
JAIOTCS Ha CIIeIYIOMIEH JIEKITUN UM CEMHUHAPCKOM 3aHSATHH.

HudopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU IPEICTaBICHbl TaKXKe CPEeNoll Mo-
OyJAbHOTO AuHamMu4deckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nman 3neKkTpoHHBIH
Kypc «MonekynsapHas ¢uzuka st @TO» mis obecriedeHns: HHTEPHET-TIOAICPKKH O0yUCHHS.
CryneHTaM JOCTYIHBI CIEIyIOIUe y4eOHO-METOIUYECKUEe MaTepHabl B 3JCKTPOHHOM BUJE:
KOHCIIEKTHI JIEKIUH, PUMEPBl PEeLICHHs 3a/1a4, ONUCAaHUs Ja00opaTOpHBIX paboT ¢ peKOMeHaa-
USMH 110 UX O(QOPMIICHHIO H 3alUTe, TECT, MEPEYHN Y4eOHOM IuTepaTyphl U dK3aMEHALMOH-
HBIX BONPOCOB, HH(MOpMALIKs O pallMOHAIBHBIX MpUEMax 3allOMUHAHMS Y4eOHOTOo Marepuaia u
OBICTPOMY KOHCIIEKTUPOBAHUIO, MATEPHAIIBI JJIsl PA3BUTUS TBOPUECKUX CIIOCOOHOCTEH.

Ha npakTnyecknx (ceMHHAPCKHX) 3aHATUSIX pacCcCMaTpUBAIOTCS (pparMeHTHl TEOpHUH,
TpeOyIoIIKe CIOKHBIX MaTEMaTHUYECKUX BBIKJIA/I0K, Pa3IMYHbIe METObI PEIIeHUs 3a/1a4, Hau0o-
Jiee TUIIMYHBIE, TPYAHbBIE U TBOpUECKHE 3aAauu. J{Js 3akperieHust MmaTepualia, pacCMaTpUBaeMo-
ro Ha CEMHHApax, CTYACHTHI MOIYYalOT JOMAIIHUE 33JJaHNUs B BUJIE 3a]1a4 U3 COOTBETCTBYIOLINX
3aJJaYHUKOB.

O} PexTUBHOCTh yUSOHOU ACSITEILHOCTH CTYICHTOB OICHUBACTCS 110 PETUHIOBOI CH-
cTeMe.

B yuebHOM mporiecce UCTIONB3YIOTCS CIEAYIOIINE AKTHBHbIE H HHTePaKTHBHBbIE (op-
MBI TIPOBE/ICHUS 3aHATHI: JEKIIMOHHBIE IEMOHCTPALUU ¢ 00CYKICHUEM, TUCKYCCHSI, TIOMCKOBast
Oecena, TBopueckue nHCTpyMeHTHl TPU3, pazbop KOHKPETHBIX CUTYaIUil, TBOPUECKUE 3aJaHUS.

Jlis Ui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 30POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeACTBA JIsl TEKYLIero KOHTPOJIS yCIeBaeMOCTH U NPOMEeKYTOYHO
aTTecTaluu.

Texymuil KOHTPOJIb:

— YCTHBIN ONPOC 110 KOHTPOJIBHBIM BOIIPOCaM IO pa3jiesiaM yueOHON IpOorpaMMBl;

— TECTUPOBAHMUE;

— KOHTPOJIbHBIE Pa0OTHI IO PELICHUIO 3a/1a4;

— JIOMAIlIHUE 33JaHUs] K CEMUHAPCKUM U JIEKIIMOHHBIM 3aHATHAM ([UI CaMOCTOSATEIbHON
paboThI).

[IpomexxyTouHas arrecranus:
— DK3aMEH.

4.1 ®donx OLIEHOYHBIX CPEACTB /IJI MPOBeAeHUs TEKYyIeH aTTecTAlMU.

4.1.1 TIpumepbl KOHTPOJIbHBIX BOIPOCOB /I YCTHOIO ONPOCA 1O pa3jaeaaM yueOHol
NPOrpaMMmBbl.

Paszoen 1. Hoeanvnutii 2as.

OnuiuTe TpOCTENITYIO MOJIETb BELIECTBA — UACAIbHBIN ras3.

Kaxkue ynpormienus aenanucek npu BeIBoIe OapoMeTpudeckon HGopmyibi?

Kak M0oxHO TprUONIH3UTENHHO OLIEHUTh BHICOTY aTMochephI?

O0bsicauTe (QU3UIECKUI CMBICT pacupeneneHus bompiimana.

KaxoB ¢puznueckuii cMbIcii QyHKINN pacripeeeHs] MOJEKYJ M0 CKOpOCTAM?

Pazoen 2. Henenusa nepenoca 6 2azax.

[IpuBenuTe mpuMepsl UCIOIB30BAHUS BAKyyMa B TEXHUUECKUX YCTPOUCTBAX.

B uém cymnocTs aBnennii nepenoca? KakoBbl OHU U IPU KAKUX YCIOBUAX BO3ZHUKAIOT?

[Touemy nuddy3ust KUIKOCTEH MPOUCXOIUT 3HAYUTETHHO MEJUIeHHee, YeM Auddy3us
ra3zoB?

Uro HazbBaioT koddduimenToM nupdy3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT KaKuX
napamMeTpOB OH 3aBUCHUT JJIS Ta30B?

Kax BsSI3k0CTh ra30B 3aBUCUT OT TeMIIEPaTyphl?
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Pazoen 3. Tepmoounamuxa.

[Touemy Temnoémkocts Cp Goublie TermoéMkocT Cy?

UTO NpoUCXOIUT C TeMIepaTypoi ra3a, €Ciii OH PacIIUpSAETCs MPU MOCTOSIHHOM JIaBiie-
HUH?

UTo IpOUCXOAMT C TEMIIEpaTypOi Ta3a, €CIU OH pacIIupseTcs aquadaTnaecKu’?

B nu3ensHOM ABUTaTene BO3AYX MOABEPTacTCs OUYEHb CHIIBHOMY M OBICTPOMY CIKATHIO.
Js gero ato nemaercs?

Kakue KOHCTpYKLIMU «BEUHBIX JIBUTaTelIei» «CO3/IaHbD» 10 3aKOHAM MOJIEKYISIpHOH (u-
3UKH?

Pazoen 4. Peanvuwie 2aszvl, dcuoxocmu u meepovie mena.

OObscHUTE pPA3NUYUE SKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUIO BaH-nep-Baanbca.

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

[Toyemy y Bcex BelIECTB MOBEPXHOCTHOE HATSKEHUE YMEHBIIACTCS C YBEIIMUECHUEM TEM-
neparypsi?

Kupakue jekapcTBa 4acTO OTMEPSIOT KaruIsiMH. SBISIETCSA JIM 3TO JOCTATOYHO TOYHOM
Mepoi?

Uro Takoe «OUMeTa» U T/ie OH PUMEHSIETCsI?

4.1.2 [Ipumep TeCTOBOIO 3aaHMSI JIJIA CEMUHAPCKOT0 3aHATHS.

1. Onenure, BO CKOJBKO pa3 YBEIMUYUBAETCS CPEJAHEE PACCTOSHUE MEXKIY MOJEKYyJIaMu
BOJIBI ITPH TIEPEXOJI€ BOJBI U3 TBEPJIOTO B Ta3000pa3HOE COCTOSHHUE TPU HOPMAIHLHOM JIaBJICHUN?

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

2. Kak u3MeHUTCs TaBIeHUE HACBIIICHHOTO Mapa MpH W30TEPMUYECKOM YMEHBIICHUHU €TO0
oobema? (YBeauuurcs. YMenbmutcsi. He usmenurest.)

3. IIpu norpy>xeHuu B KMJIKOCTh KaMWUIAPHON CTEKISIHHOM TpyOKH YpPOBEHb KUAKOCTH
B Hell moaHsscs Ha 4 MM HaJl ypOBHEM JKMIKOCTU B cocyne. KakoBa BbIcOTa moabemMa YpOBHS
TOM e KHJIKOCTH B CTEKJITHHON TpyOKe ¢ OTBepCTHEM B 2 pa3a OoJbluero quamerpa?

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

4. 7 r a30Ta U30TEPMHUYECKU PACLIMPAIOTCS OT oObema 2 11 10 obbema 5,44 1. Haiitu
IPUPOCT SHTPOIIHU TIPU ITOM IIPOIIECCE.

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

5. Tonb3ysick 3akoHOoM lronmonra u [ITu, HATH yIeTpHYIO TEIUIOEMKOCTh Xele3a (Mo-
nsipHast Macca xesnesa pasHa M = 0,056 kr/mMors).

(130 Jox/(xr-K). 328 Ix/(xr-K). 445 {x/(kr-K). 470 Lx/(kr-K). 520 dx/(kr-K).)
4.1.3 Illpumep KOHTPOJILHOM PadOTHI JI CEMUHAPCKOIO 3AHATHSI.

1. Onennre, CKOIBKO MOJIEKYJT BBI BIIBIXA€TE, €CIIU MPU OJJHOM BIOXE rmoirydaere | 1 B0o3-
ayxa.

2. Monekynbl Taza pacnpesesieHbl 1o 00beMy B cpeJHeM paBHOMepHO. M3BecTHa KOH-
HeHTpanus MoJieKys n. OEHUTh CpeHee PACCTOSTHUE < ' > MEXITy MOJICKYJIaMHU.

3. B cocyne o6bemom 1 M3 mpu Temmeparype 27 °C HaXOIUTCS CMECh ABYX HIEATbHBIX
razos: 10%* MOJIEKYJI KHCJIOpOoAa U 2 MoJig Bojopoaa. HaliTu naBieHue cMecH ra3os.

4. Tlonarast TeMIiepatypy BO3/yXa, MOJSIPHYIO Maccy U YCKOPEHHE CBOOOIHOTO TMa/ICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEIENINTh, HAa KaKOH BHICOTE HAJl YPOBHEM MOPS TUIOTHOCThH BO3-
JyXa MEHBIIIE CBOETO 3HAUCHHs Ha ypOBHE Mops B 2 pa3za. Temmneparypy Bo3ayxa MPHHATH paB-
Hoii 0 °C.

5. Kakast cpeqasist sHEpTus (€) MPUXOIUTCS B COCTOSIHUN TEPMOJINHAMHYECKOTO PaBHOBE-
cust ipu Temnepatrype T, — B COOTBETCTBHM C KJIACCHUECKUM 3aKOHOM paBHOpAacIpe/leeHus], —
Ha OJIHY: a) OCTYMAaTelbHYI0 CTENEHb CBOOOIbI; 0) BpalllaTeIbHYIO CTENEeHb CBOOOIbI; B) KOJle-
6aTenbHYIO0 cTeNeHb CBOOOIbI?



4.1.4 Tlpumepsnl 3a1a4 1JIsl IOMAIIIHE caAMOCTOATEIbHOI padoThI.

1. B 6amone, 0668M koToporo 0,25 M, HaAXOAUTCS ra30Bas CMECh, COCTOSIIAs U3 YTrie-
KHCJIOTO ra3a u mapoB Bojbl. Temneparypa cmecu 327 °C. Uucno MOJIEKYyJ YIJIEKHUCIOrO rasa
N1 = 6,6 -10%, uncno monexyn napos Boasl N2 = 0,9 -10%L. Beraucnuth napjieHne 1 MOJIAPHYIO
Maccy ra3oBOii CMecH.

2. Kakas gacts monekyn cepaucroro anrunapuna (SOz2) npu temmeparype 200 °C oGna-
JaeT CKopocTaMH B mipenenax 420—430 m/c?

3. OmnpenenuTh KOJIUIECTBO TEIUIOTHI, KOTOPOE HYXKHO MepeiaTh 7 KT BOAOPOIa sl TOTO,
YTOOBI Ta3 YBEIUYMI CBOM 00BEM IMPH MOCTOSHHOM JIaBJIEHUU TaK, YTO €ro TeMIlepaTrypa MOBBI-
cunach Ha 200 °C.

4. Ha pucyHke moka3zaH LMKJ, MPOBEACHHBIM C UcaIb-

HBIM 0JHOaTOMHBIM Tazom. Haittu KIIJI miukia. 32 )
5. IIpu kakoMm AaBiIeHUU JOHKEH HAXOAUTHCS KUCIOPOI B 2 0

konuectBe 100 momb, uro6sl npu Temneparype T = 320 K on Pot 1

zaauMan o6bem 0,1 M3? 3agauy pemmTh, paccMaTpuBas KHCIO- Po = i i3

POJ Kak: a) ujeanbHbIN ra3; 0) peanbHbIN ra3, HOTIHMHSIIONIHICS 0 Vo 2Vo 3V V
ypaBHeHUIO BaH-nep-Baansca. [lonpaBku Ban-nep-Baanbsca mis
kucioposa paBuel: a = 0,137 H M*/monp?, b = 3,17-10 ° M%/Mo1b.

6. Terutoémkocts TBepaoro tena npu temmeparype T > 273 K moxeT ObITh BbIYUCICHA
no sMmmupuueckod Qopmyne € = a + bT. [lias amoMuHHS BeIUYWHBI @ W D paBHbI
a = 766 Ix/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTi n3MeHeHHe SHTPOIHH IIPH HATPEBAHUH AlTIO-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. CoupT mo KaruiiM BBITEKaeT U3 COCya uepe3 BEPTHKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 M. Karu otpeiBaroTcst uepes Bpemsi At = 1 ¢ ogna mocie apyroi. Yepes ka-
koe Bpems t BeiTeueT macca M = 10 r cnupra? Jluamerp mieikyu Kariad B MOMEHT OTPbIBA CUH-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy Tpyoku. s cniupra ¢ = 0,02 H/m.

415 Ilpumepsl TBoOpueckHX 3anaHMii Ha ocHoBe TPU3 (koHCTpyKTOpCKOH M
TeXHUYECKOH HATIPABJIEHHOCTH) AJI5l CAMOCTOSITEJILHOM PadoThI.

1. I'a3-paboTHUK.

OO0bIYHO pabounii OpraH TEXHUUECKUX CHCTEM BBHITIONHEH U3 TBEPIOTO Teja, HallpuMep, Yy
HKCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Pabounii opran — 3TO 3JIEMEHT, BBINOIHSIIOMINAN
TJIABHYIO TOJIE3HYI0 (DYHKIIMIO TEXHUUYECKON CUCTEMBI U K KOTOPOMY B JJaHHOW CHCTEME MOJBO-
nutes sHeprus.) [IpuBenuTe npumepbl YCTPONCTB, B KOTOPBIX pabo4YMM OpraHOM SIBIISIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKH COOTBETCTBYET paOouuii opran u3 raza?

2. BeicoTa 31aHUS.

Kax usmeputpb BbICOTY 3/1aHus ¢ momolsto 6apomerpa? Mcnons3ys nsBectHsiii B TPU3
meton Pobunszona Kpy3o, BbIIBUTE CKpBIThIE (HEOYEBHJIHBIE, HOBbIE) CBOMCTBa OapomeTpa U
npemtoxuTe 10 pa3HbIX CTOCOOOB OMPE/IETICHUS BEICOTHI 3/IaHMUS.

3. IIpubops! TSt U3MEPEHUS TaBIICHHUS.

B «cunbpHBIX» M300peTeHHsIX Bcerja NpuMeHstorcs ¢usndeckue spdextsl. UTo Takoe
«pusnueckuit d3dpdexr»? B TPU3 cymecTByeT crnenuain3upoBaHHBIA yKa3aTeab (DU3NIECKUX
3¢ dexToB U ABIEeHUN 1 n3odperareneit. [lo marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIIUU TTPUOOPOB TSl I3MEPEHUS aBIICHHs: MAaHOMETp, auddepeHIInanbHpIii MaHOMETD,
BaKyyMMETp, OapoMeTp, AaT4uku JaBieHus. CocTaBbTe CIHUCOK (PpU3MUEcKuX 3PPEeKTOB, HA OC-
HOBE KOTOPBIX pabOTalOT 3T NPUOOPHI.
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4. BakyyMm B HayKe, TEXHUKE U OBITY.

Hcnonp3oBanne MycTOTHI (BaKyyMa) BMECTO BEILIECTBA — 3TO OJUH U3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHCTEM U OJIUH U3 M300perarenbckux npuéMoB. HabGepute B 11000i nmouckoBoin
cucreMe B VIHTepHETE ClIOBa «BAKYYMHBIN», «BaKyyMHas», «BaKyyMHOE» U COCTaBbTE CIIMCOK
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUM C UCIIOJIB30BAHUEM BAKyyMa.

5. CaMozenbHBIN KaJIOPUMETD.

Hcnionp3ys BeIIeCTBEHHO-TIONEBBIE PECYPCHl (2 MMEHHO HAJCHCTEMHBIC, «KOIICCYHBICH
pecypchl BELIeCTBa), CKOHCTPYHPYHTE U M3TOTOBBTE CAaMOAETbHBINA KaTOPUMETP U3 IIACTUKOBOM
OyTbUIKH 1,5 J1 1 amOMUHMEBOM OaHKHU M3-T10/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 11.

6. CocTosiHM BelIECTBA.

Hcnonb3ys usBectHolil B TPU3 «MeToa uncinoBoil ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperaTtHble COCTOSIHMA BemecTBa. [Io kakoMy mapameTpy OHHM pacrosararorcss Ha ocu? Bos-
MO’KHO, y Bac OyneTr Heckosibko BapuaHTOB ocei. KakuM cOCTOSIHUSAM BEIlleCTBa COOTBETCTBYET
«HOJIbY», 00JIaCTh OTPULIATEIBHBIX U MAKCUMAJIbHO MOJIOKUTEJIbHBIX 3HAUEHUH?

7. MUKpOCKON U3 KaIljiy BOJBI.

B 00b14HOM MUKpPOCKOTE JMH3BI U3TOTOBJICHBI U3 cTekia. [Ipunymaiite, Kak U3rOTOBUTH
MHUKPOCKOIT U3 Karuii Bobl? [103BOMISET 1M yBEIMYEHHE TAKOTO MUKPOCKOTIA YBUIAETH OPOYHOB-
CKO€ JBWXEHUE, HAPUMEp, YaCTHUIl aKBapeJlbHOW Kpacku (Tymu) B Boae? Kakue nemoctatku
MMeEET 3TOT MUKPOCKON U Kak ux ycrpanutb? B TPU3 cymecTByeT pasznen o 3akOHax pa3BUTHUS
TEXHUYECKUX cucTeM. Kakium 3aKoHaM COOTBETCTBYET TaKOW MUKPOCKOIT?

8. Bona B pemere.
Ncnonb3yst 3HaHUS 110 MOJICKYJISIPHOHN (pH3MKe B M300peTaTebCKue MpréMBI, N3BECTHBIC
u3 TPU3, npennoxute 10-20 pa3Hbix crioco60B TPaHCIIOPTUPOBKH BOJBI B PEILIETE.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTAlluH.
HepequL BOIIPOCOB, BBIHOCMMBIX HA 3K3aMECH:

1. 3axonsl uaeanpHOro rasza. BreiBon ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
ABorajpo. U3ompoueccel (popmynsl u rpapukn). BeiBon 3akona JlanpTona. MonspHas macca
CMECH.

2. JlaBnenue rasza. BeIBoJ OCHOBHOTO ypaBHEHHsI MOJIEKYISPHO-KMHETHYECKON Teopuu
uJeanbHOro raza. @opmysibl BHYTPEHHEW SHEPIUU HACAIBHOTO ra3a U CpeAHEH KBaJAPATHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTEneHsIM CBOOOIbI.

3. Bemox 0apomerpuueckoii ¢Gopmyinbl. BeiBon pacnpenenenus bosbivana. OrmbIT
Ileppena no onpeneneHuro ynciaa ABoraapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsm (pacnpeznenenue Makcsenia). Ousnue-
CKU CMBICT (YHKIIMH paclpeesenus. Y clioBue HopMupoBku. Haubosee BeposiTHast CKOPOCTh U
3HaYeHHne (PYHKIMM paclpesieleHus MpH 3Toi ckopocTH. DyHKIUS pacrpeeneHus 1t OTHOCHU-
TEJIbHOM CKOPOCTHU. Y CIIOBUS CYILIECTBOBAHUS aTMOC(EPHI TUIAHET.

5. DddexTuBHBIE TMaMETP U c€UEHHUE MOJEKYIbl. BbiBox Gopmyn 1ia cpeaHeit ATuHbI
cBOOOTHOTO Ipo0era u Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPS/IKa 3TUX BeIHMYUH. BakyyM.

6. Semenus nepenoca. Juddysus B razax. 3akon duka. Pacuer koaddurmenTa camo-

T y3uu.
7. Buytpennee tpenue. @opmyna Hetorona. KunemaTtuueckas u 1uHaMudeckasi BA3KO-

ctu. TeronpoBoaHoCcTh. 3akoH Dypbe. CBsi3b Mex 1y kodduimenTaMu nepeHoca.
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8. Buytpennss sHeprus kak GyHKIHsS cOCTOSHUA. [IepBhIid 3aKOH TEpPMOAMHAMUKH U
ero paznuuHble GopMynupoBkH. BeiBog popmynsl s pabotsl raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLECCAM.

9. Kiaccuueckas Teopust TEINIOEMKOCTH HI€IbHOTO raza. MoJsipHas U yaelabHas Tel-
JOEMKOCTH U CBSA3b MEXAy HUMH. Ternno€MKOCTH MPH MOCTOSTHHOM JIaBJIeHUH U o0beme. BriBos
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. DU3MUecKuil CMBICI Ta30BOM MOCTOSHHOU R.

10. Anuabatudeckuid mporecc. BeiBoa tpex gopmyn s aguadarel. CpaBHEHHE afua-
0aTHYEeCKOT0 U M30TEPMUYECKOr0 MpoLeccoB. BriBoa dopmyn s paboThl Taza npu agunadaTu-
YECKOM ITpolLiecce.

11. Homutponuyeckuii nmpouecc. YactHpie ciydau. BeiBog ¢opmyisl monutponsl. Bei-
BOJI YaCTHBIX (POPMYJ U3 YpaBHEHUS MOJIUTPOIIBL.

12. O6patumbie U HeoOpaTuMble mporecchl. [loHATHE SHTpONMHMK TEPMOJUHAMUYECKOM
cuctemsbl. CBoMcTBa SHTpONMU. BTOpoii 3akoH TepmouHamMuku. @opmyna bosbimana. [Topsmok
u Oecniopsiiok B mpupone. Tperuil 3akoH TepMOAMHAMUKHU. Pacyer konudecTBa TEMJIOTHI Yepe3
SHTPOIHUIO.

13. Pacder nu3MeHEHHsI SHTPOIHMHU B MPOIECCAX MICATFHOTO ra3a (MpH MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHHUH.

14. [uxnmuueckue nporneccel. Ternopas mammna. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KII/I. Teopemsr Kapno. Paznuunbsie ¢hopMylIupoBKH BTOPOrO 3aKOHA
TEPMOJAMHAMUKHU. XOJIO0JWIbHAS MalIHA.

15. PeanbHble ra3el. M3oTepmbl peansHOro rasa. Haceimennsiii map. Kputudeckoe co-
crosgHue. Kputuueckue 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 ra3a Ban-nep-Baanbca.

17. Dddexr Ixoyns — Tomcona. dusnyeckass cymHocThb. JAuddepeHnnanbapii ko3 d-
¢bunuent xoyns — Tomcona. duddepeHunanbupiii 1 UHTErpalbHbI dQdexT. DHTANBIUA.
TemmepaTypa UHBEPCHH.

18. CBobGojanas sHeprus kak GyHKIus coctostHud. Tpu hopMyarpoBku i Ko3dduiim-
€HTa MOBEPXHOCTHOTO HaTsmkeHus. OnwiT [lnaro. 3aBucumMocTs kK03 PuIreHTa MOBEPXHOCTHOTO
HaTsDKEHUS OT psiia pakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. YcnoBus paBHOBeCHS Ha TPaHUIIE JABYX JKUIKOCTEH M HA TPAHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpuMeps! cMaunBaHus 1 HECMAYHUBAHHUS.

20. JlaBrmeHue MOJ MUCKPUBJIICHHON MOBEPXHOCTHIO KHUIKOCTH. BeiBO hopmyitel Jlama-
ca. Yactuele cnyyan. Kanwnspsl. BeiBog popMyIbl MOAHITHS KUAKOCTU B KaIUJUISPE.

21. Cummerpus KpuctaiwioB. 4 tuma kpuctaiwioB. Jledekrsr B kpucramiax. Kimaccuue-
CKasl TeOpusl TEINIOEMKOCTH TBEPABIX Te: 3aK0oHbI J{rostonra u I1tu n Hxoynsa — Komnma.

22. daza. ®a3oBoe paBHOBecue. Da3oBbIe MEPEXO bl MEPBOTO U BTOporo poxa. Ilomu-
Mopdu3M. YCIIoBHs KUNIEHMS, IJIaBJIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoliHas Touka. JluarpaMmMa COCTOSIHUM.

DKk3aMeH 1o aucuuiuinHe «MosnekynspHas (pu3nka» NpoBOAUTCSA B MHUCbMEHHON (opme
1o OuieraM, yTBEP)KJIEHHBIM B YCTAHOBJICHHOM MOPS/IKE.
PexoMennyercs cienyromue KpUTEPUN OLICHKU 3HAHUI.

O1eHKa «HeyA0BJIETBOPUTEIbHO» BBHICTABIISAETCS B TOM Cydae, €ClId CTYICHT JIEMOH-
CTpUpYET:

- He3HAHNE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATUH 1 TEPMUHOB Y4EOHOM JUCIUIUIMHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHarna.

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

- B OCHOBHOM 3HAIOT Y4Y€OHO-TIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM ISt
IpOI0JDKEHUs yueObl U paboThI IO Ipodeccu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;
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- B OTBETaX Ha BOIPOCHI HMEIOT HAPYIICHUS B OCIEIOBATEIbHOCTH H3JIOKEHHS ydeOHO-
ro MaTepuala, JeMOHCTPHPYIOT MMOBEPXHOCTHBIE 3HAHMS BOIIPOCa, MPUBOIAT Oe3 mMaremaruye-
CKHX BBIBOJIOB HEOOX0IUMBbIe (hHU3HUUYECKUe (HOPMYIIBI;

- IMEIOT KpaTKUE OTBETHI TOJIBKO B paMKaXx JEKIIMOHHOTO Kypca;

- IPUBOJAT HEUETKHE (POPMYTUPOBKH (PU3UUECKHUX TTOHITHI U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMNOKHU B OTBETE.

O1ieHKa «XOPOII0» CTABUTCS CTYJICHTaM, KOTOpPbIC TP OTBETE:

- 00HapyXMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 Marepuaia, KOTOPHIH H3JaraioT CH-
CTEMaTHU3UPOBAHO, OCIIEA0BATEIbHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJee 3Ha4UMYIO JTOTIOJIHUTENBHYIO JIUTEPATYPY;

- IIOIYCKAIOT OTAEIbHbIEC OIPEITHOCTH M HE3HAYUTEIIBHBIC OIIMOKH IIPH OTBETE;

- HE TIOJIHOCTBIO MPHUBOAT MaTeMaTHYECKUE BBIBOABI ISl (pusmueckux (opMys B MUCH-
MEHHBIX OTBETAX;

- B YCTHBIX OTBETax HE JOMYCKAeT CEPhE3HBIX OIMMOOK M JIETKO YCTPAHSET OTACIbHBIC
HETOYHOCTH C ITOMOIIBIO JOTIOJHUTEIBHBIX BOIIPOCOB MTPEOJaBaTes.

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

- 00HapyXHMBaIOT BCECTOPOHHEE CHUCTEMATHYeCKOE M TIIyOOKOe 3HaHUE MPOTPAMMHOIO
Marepuaia (3HaHHE OCHOBHBIX MOHATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3JIAraloT MaTepua JOTMYHO, TTOCIEA0BaTENILHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT Marepualg ¢ JAOCTaTOYHO YETKUMHU (HOPMYIHMPOBKAMH, MOATBEPIKAAEMBIMH
rpadukamMu, nuppaMu WK IpUMEPaAMH;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNIAI0T MaTeMaTUYeCKHe BBIBOBI (PU3NIECKUX (HopMyIT;

- JIEMOHCTPUPYIOT 3HAHME MaTepuaia JEKIHi, 0a30BbIX YYEOHUKOB M JONOJIHUTEIHHOM
JUTEPATYPHI.

OneHouHble cpeAcTBa A HHBAIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEH.

- IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMLAM C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU 3710PO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMsl s OATOTOBKM OTBETA Ha 3a4€Te;

- IPYU TPOBEIEHUH MPOLETYPhl OLEHUBAHUS PE3yJIbTaTOB O0yUYEHHs MHBAINJOB U JIUII C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbs NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

- IpU HEOOXOAMMOCTH Ui O0YUaIOLUMXCSl C OTPAHMUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbBS
U MHBAJIMJOB MIpOIelypa OLIEHUBAHUS Pe3ylIbTaTOB OOyYEHHs MO AUCLUILUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIO) MpeAyCcMaTpUBaeT NMpPEeJOoCTaBIE€HUE WH-
dopmanuu B popMax, aalTUPOBAHHBIX K OTPAHUYECHHUSAM UX 3/10pPOBbS M BOCHPUATHS UH(OpMa-
IUH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

- B (popme 3IeKTPOHHOTO TOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

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

AJIs1 OCBOEHMS TN CUUILTUHBI (MOIYJIA).

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 ¢usuku: yued. mocodue aasi HHKEHEPHO-TEXHUIECKUX CIICIUATEHO-
creit By30B / T.U. Tpodhumosa. — M.: Akanemus, 2014.

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

Anemkenu B.A. Kypc obmiet puszuku. MonekynsgpHas (usuka. [DNeKTpoHHBIH 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 MHBAJIMAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMHA

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

5.2 JlonotHUTe/IbHASI JINTEPaTypa:

Tpobumoa T.M. OcuoBbl ¢usuku. MonekynspHas puszuka. 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. MonekynspHas ¢usuka: gabopatopusie pabotel / M.A. Kyxa, E.H. XKyxa,
I'.Il. Unbuenko. — Kpacuonap: Kybanckuii roc. yH-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 c. — Pexxum nocryna: http://e.lanbook.com/ book/706.

Tenecann B.P. MonekynsipHas ¢usuka. [I1eKTpOHHBINA pecypc]: ydued. mocodue — Diek-
TpoH. naH. — CII6.: Jlans, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.
Ousnka. [IpakTUKyM MO pemeHUI0 3aaad. [DIeKTPOHHBIN pecypc]: y4deb. 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. mocobue — DnekTpoH. naH. — M.: UznatenscTBo «JlabopaTopust 3nanuii», 2017.
— 434 c¢. — Pexum nocryna: http://e.lanbook.com/book/94101.

CasennreB M.B. COopHUK BOMPOCOB M 3aaad MO 0OO0mIe ¢usnke. [DNeKTpOHHBIA pecypc]:
yueb. mocobue — Onektpon. maH. — CII6.: Jlaws, 2016. — 292 c. — Pexum gocryma:
http://e.lanbook.com/book/71766.

5.3 Ilepuoanueckue U3IaAHUA:

B 6ubmmoreke KyOI'Y mmerorcs ciemyromme MepUOAUYECKHE H3IaHUS 10 MPOGUITIO

JAUCIMITIIIMHBI:

Bbuodusuxa.
B mupe Hayku.
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Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMUS.

Kypnau npukiiagHoil MEXaHUKA U TEXHUYECKOW (PU3UKH.
KypHan TexHHUeCKO# (HUHKH.

N3Bectust BY308B. Cepus: ®usuka.

WNuxenepHas Gpusmnka.

Menuuunckas Gpusuka.

[TpuOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

®usuka. PepeparuBusiii xxypnain. BUHUTU.

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHUKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAMMBIX IJISI OCBOEHHSI TMCUUIJIMHBI (MOIYJIs1).

1. Enunoe okHO moctyma K oopasoBatensabiM pecypcam — URL: http://window.edu.ru/.

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

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

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

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

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

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

8. Paznmen «Tepmoaunamuka u ctargusuka» obOpazoBarensHoro npoekra A.H. Bapruna
«Du3nKa, XUMUs1, MaTeMaTHKa CTyJIeHTaM | mKoiabHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

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

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOIIMXCH IO OCBOEHHMI0 TUCHMILIMHBI
(Mopy.Jist).

B y4eOHO#M AucHMIUIMHE MPEIYCMOTPEHBI JIEKIIMOHHBIE W CEeMUHApCKHe 3aHsATHs. s
JOCTHIKCHUS BBICOKUX PE3yJIbTaTOB OOYUEHHS CTYISHTY HEOOXOIMMO 3HATh MPUEMBI OBICTPOTO
KOHCIIEKTHPOBaHUS YI€OHOro MaTepuaia U ero 3pQpeKTuBHOro 3anmoMuHanus. Mapopmamms o6
ATHX mpuémMax umeercs B cetu MHTepHeT u Ha caiite Moodle KyoI'Y.

JInsl yCHENHOTO OCBOSHHSI TUCIUIUTUHBI «MoJieKysipHast pU3UKa» MPH cAMOCHOSMeNb-
HOU pabome CTYIEHT JO0JDKEH UMETh:

1) KOHCTIEKT JIeKIMiA B OyMa)>KHOM HITH JIEKTPOHHOM BU/IE;

2) yueOHUK (yueOHOe mocoOue) u COOpHUK 3371au B COOTBETCTBUU CO CITMCKOM JINTEPATY-
PBIL;

3) TeTpaau Uik CEMHUHAPCKUX 3aHSATHIA.

CryneHTy HeoOXOIMMO CHCTEMaTH4ecKu paboTaTh B TEYCHUE CEMECTpa IO W3YyYCHHUIO
TEOPETHYECKOr0 MaTepralia, OCBOCHUIO THITOBBIX MTPUEMOB PEIICHHS 3a1a4 110 GU3UKE U MTPUOO-
PETEHHIO HaBBIKOB KCIIEPUMEHTAILHON paboTHI.

Camocmosmenvhas paboma CONEPKUT CIEAYIOIINE BUIbI YUeOHOU NESITEILHOCTH CTY-
JICHTOB:

— TEOPETUYECKYI0 CaMOIIOATOTOBKY K y4eOHBIM 3aHSATHSIM O KOHCIEKTaM W y4eOHOH
JHUTEpaType;

— BBITNIOJIHEHHE JIOMAIIHUX 33JaHui (pelleHre THITOBBIX 33/1a4 10 MOJIEKYISAPHO# (usnke
Y BBINOJIHEHNE TBOPYECKUX 3aIaHUH TEXHUIECKOW HAITPABICHHOCTH);
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— MOUCK MH(OpMAIUH 10 3aJaHHOH TeMe B ceTH HTepHeT.

Cpoku evinonHeHuss 0OMAawiHux 3a0anuti: BBITIOJIHEHHAs: JOMAIIHAA pabdoTa MperocTaB-
JISIOTCS AJIs1 IPOBEPKHU MPEIoaBaTeso Ha 0UepeIHOM (ClieayronieM) y4eOHOM 3aHSATHH.

®I'OC BO TpebyeT MoAroTOBKH OakalaBpOB K HAYYHO-HCCIIECIOBATEILCKOW U MHHOBA-
MOHHOM BUAaM NpPO(ecCHOHATBbHON AESTeNbHOCTH, a (PU3MKa SBISETCS OAHOW M3 OCHOB Hayd-
HO-TEXHHUYECKOTo nporpecca. [loaToMy [1st pa3BUTHSI TBOPUYECKOTO MBIILIECHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO0 U B KAYECTBE METOAMKH MPAKTHYECKOTO MPUMEHEHHS TOTYyYCHHBIX Ha JIeK-
USAX 3HAHUN CTYJEHTaM PEKOMEHJyeTCs M3Y4YeHHE U MPUMEHEHUE TeOpUHU pelleHHs nu3o0pera-
tenbekux 3anad (TPU3). B cBs3u ¢ 3TuM Kakjaas Jekuus 3akaHuuBaeTcss TBopueckuM TPU3-
3a/IaHUEM TEXHHYECKOM HANpaBJICHHOCTH, CBSA3aHHBIM C JICKIIMOHHBIM MaTEPHAIOM, HayYHBIMU
HCCJICIOBAaHUAMU WM oOydeHHeM B By3e. Bo3morknbie pemenns TPU3-3ananuii 06cyxmaroTcs
Ha OYEPEAHON JICKIMHU WM CEMUHAPCKOM 3aHATUM U OTMEYAIOTCS CTYJEHTHI, MPEJIOKHUBIINE
HanOoJiee TOJIHBIE M OpUTHHANIbHBIE pemieHus. s BeimonHeHus: TPU3-3aganuii cTyneHTam
HE0O0XO0IUMO MMETh HauaibHble 3HaHus o TPU3. [{ns 3Toro pekoMeHayercsi caMOCTOSTENbHO:
1) u3yunth sjaekTpoHHyr0 KHUTY «BBenenme B TPU3. OcHOBHBIC TOHATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) u3yuuts Marepuanbl Bukumeauu, HauyuHas CO CIIOBa
«TPU3»; 3) npouects kuuru 1o TPU3 u3 6ubmmoreku Kyol'Y; 4) moceTuTh COOTBETCTBYIOIINE
TPU3-caitThl.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMH U JTUIAMH C OTPaHUYCHHBIMU BO3MOXXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyanbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuana.

NnnuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIOLMM MHJMBUyaIU3alui OOyYEHHUs] U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JUIOM C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3710POBbSI.

YcnemHocTh OCBOCHHUS CTYACHTOM YU4eOHOH NUCIUILIMHBI OTPAXAETCs B €T0 pelimuHee —
cymme 0asuioB, KoTopas GOpMUPYETCS B TEUECHUE CEMECTpa IO Pe3yJibTaTaM BBIOIHEHUS J0-
MaIIHUX paboT ¥ TBOPUYECCKUX 3aaHUM, TECTUPOBAHUS, KOHTPOJIBHBIX padOT, YCTHBIX OMPOCOB U
AKTUBHOCTH Ha CEMUHAPCKUX 3aHATHUSX.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMbIX NPH OCYLIECTBJICHHHU
00pa3oBaTeIbHOIO NPoOLECca 10 JUCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

1. KoMIbroTepHOE TECTHPOBAHUE MPU TEKYILIEM KOHTPOJIE.
2. KoHcynpTupoBaHue NOCPEACTBOM JIEKTPOHHOM MOYTHI.
3. Ucnonws3oBanue 31eKTPOHHOM mpe3eHTalu Ha caiite Moodle KyoI'V.

8.2 Ilepeyennb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecedeHus.
1. Cpena MoaynpHOTO JUHAMU4ecKoro ooydyenus Moodle.
8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

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

2. DnekTpoHHas OubnuoTedHas cucremMa «Y HuBepcurerckas oudmuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas 6ubnaroTeuyHas cuctema usnarenscTsa «Jlanby (https://e.lanbook.com/).

4. DnexkTponHas oubmmoreunas cucrema «fOpaiit» (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) ¥ OCHAILIEHHOCTh

1. | JlekuuonHsle Aynutopus 201c, ocHaneHHass UHTEPAKTUBHBIM MPOEKTOPOM U
3aHSATUS MarHUTHO-MapKepHON JOCKOM.

2. Cemunapckue Aynuropust 227C, OCHallIeHHAsE UHTEPAKTUBHBIM IPOEKTOPOM U
3aHSATUS MarHUTHO-MapKEepHON JOCKOM.

3. | JlaGoparopHbie -
3aHSATUS He npenycMoTpeHbl yueOHBIM IJIAHOM.

4. I'pynmossie Aynuropus 227c, ocHalleHHass NEPEHOCHBIM IPOEKTOPOM U
(MHAMBUAYATIbHBIE) | MAarHUTHO-MapKEepHOM JTOCKOM.
KOHCYJIbTAllUU

5. | Texymuii KOHTPOAb, | Aynutopust 227c, OCHaIEHHAs TEPEHOCHBIM IIPOCKTOPOM U
IIPOMEXKYTOYHAs MarHUTHO-MapKEPHOU JTOCKOM.
aTTecTaIus

6. CamocrosiTenbHas Aynuropus 311c, ocHallleHHasi KOMIBIOTEPHON TEXHUKOM € MOA-
pabora KIIFOUeHHeM K cetu MHTepHer.
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