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JSIPHOM (DPUBHKH.

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 PEILICHUS 3aa4.

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
MIKOJBHOTO Kypca (PU3MKH 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-
9KCIIEPUMEHTAJIbHBIE | HAYYHBIX UCCIIE- | PE3YJIbTaTOB 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 pacrpeee-
HUE 110 BUJaM padoT IPEICTABICHO B TAOJIHIIC.

3uMHsIs Jletnss
. Bceero
Bunx yuebnol paboThl 4ACOB ceccus ceccus
(4ace) (gacsl)
KonrakTHasi paboTa, B TOM YHCJIe: 6,2 4 2,2
AyauTOpHBIE 3aHATHS (BCEro) 6 4 2
3aHgaTHA JIEKIIUOHHOIO TUIIA 4 4 -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPDI, MPAKTUYECKUE 9 i 9
3aHSTHUSA)
JlaboparopHsble 3aHATHS - - -
HNHas KOHTaKTHas padora: 0,2 - 0,2
KoHnTtposb camocTositenbHOM padoThl (KCP) - - -
ITpomexyrounas arrectauus (MKP) 0,2 - 0,2
CamocrosiTejibHas padoTa, B TOM YHCJIe: 62 32 30
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 32 16 16
BrimonHeHue TBOPUECKIX, HHKCHEPHBIX M UCCIICIOBATEIIb-
CKUX 3aJaHUi, YIITYOSIOMINX U PACIIUPSIONINX JIEKIIHOH- 15 8 7
HbII MaTepuall
Perenue 3a1a4 no MoJIeKyasspHOl Qu3nke 15 8 7
KoHTpoJb:
[TonroroBka K 3aueTy 3,8 - 3,8
yac. 72 36 36
Oomas
B TOM YHCJIe KOHTAKTHAas padoTa 6,2 4 2,2
TPYA0EMKOCTH
3a4. ell. 2 1 1

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCIUIIUHBI.
Pa3nens! (TeMbl) TMCHUIUIMHBI, U3y4aemble B _1-il roj o0yuyeHwus:

KomnndecTtBo yacos
No HaumeHnoBanue pa3aenos (Tem) Beero AynuropHas paboTa BHGZ};%IZZZPHM
JI 113 JIP CP

1 |HUneansHblif ra3 21,5 1 0,5 - 20
2 |SIByieHus mepeHoca B razax 11,5 1 0,5 - 10
3 |TepmoamHammka 21,5 1 0,5 - 20
4 PeanbHble Ta3pl, )KUIKOCTH 135 1 05 i 12

Y TBEpJIbIE TeNa

KoHTpoms (1oroToBKa K 3a4eTy) 3,8

HKP (mpomexyTouHas aTTecTaius) 0,2

Hmozo no oucyunaune: 72 4 2 - 62

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tust, CPC — camocTosTenbHas paboTa CTyJeHTa.




2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

PeanbHbIC Ta3HI,
JKUIKOCTH U
TBEpJbIC TEA

1€ ABYX KXUIAKOCTEH U Ha ITPaHULIE KUAKOCTb — TBEP-
noe teno. CMaunBaHMe, HecMaurBaHue. J[aBieHue noj
VCKPUBJICHHOU ITOBEPXHOCTBIO KUIKOCTH. Popmyiia
Jlanmnaca. Kanwuisipasle siBnenns. Kpucrammmueckue
TBEPJBIC TEJIA U UX TEIUIOEMKOCTh. Da30BbIE NIEPEXO-
JIbl TIEPBOTO U BTOPOTo poAa. YpaBHeHue Knaneiipona
— Knay3uyca. /luarpamma coCTOSIHUIA.

dopma
Ne Hanveropare Copepxanue pazzeina (TeMbl) TEKYLIETOo
pasnena (Tembl)
KOHTPOJIA
1 Pusuka — HayKa dKCIIepUMeHTalIbHAas. TeopeTudyeckue
Y SKCIIEPUMEHTAIIbHBIE METO/Ibl HAYYHOTO UCCIIEI0BA-
Hus. MonekynsapHO-KuHeTHYecKas Teopusi. M3zormpo-
neccol. YpaBHenue MenpeneeBa-Knanelipona. 3akon
W neanbHbIH HansTona. Monsipaast macca cmecu. OCHOBHOE ypaB-
ras HEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJ1€alTb- V CTHBIH
HOro ra3a. bapomerpuueckas popmyna. Pactipenene- ompoc.
Hue bonpuMana. Pacnipenenenne Mosekyn rasa rno IIpoBepka
CKOpoCTsIM (pactipeaenenre Makcsemnna). JToMar-
HEro
Db dexTuBHBIN TUaMETp U cedeHre Mosekyibl. Cpen- 3a7aHus
Hsis JUIMHA CBOOOIHOTO Mpo0era 1 YUCIo CTOJIKHOBE-
SBnenus N
Huil. Bakyym. Jluddysus B razax. 3akon Puka. BuyT-
fieperoca pennee Tpenue. Popmyna Herorona. TemnonpoBo-
B rasax HOCTb. 3aK0H Dypse.
2 Pa6ota raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHUE K n3onpoueccam. TermioeMKocTb uje-
anbHOrO ra3a. YpaBHeHue Maiiepa. Anuabatndeckuit
npouecc. [lonurponuueckuii mpouecc. DHTPONHUSL.
Bropoii 3ak0H TepMoauHaMUKU. TpeTnii 3aK0H Tep-
Tepmonuramuka MoAHAMUKH. Pacuer u3aMeHeHus: SHTPOIUHU B MPOIIEeC-
cax MIEabHOIO ra3a, Ipy Harpe€BaHUM U IJIABJICHUU.
Termosast mammHa. [{ukn Kapnao. Teopemsr Kapro.
XonoaunpHas MalluHA. VY CTHELH
oIpoc.
Peanbhusble ra3el. Kpurnueckoe cocrosiuue. Ypasuenue | [IpoBepka
Ban-nep-Baansca. Oddexrt Ixoymns — Tomcona. DH- JoMalrli-
tanbnus. Kuakoctu. CBoboaHas sueprust. [loBepx- HEro
HOCTHO€ HATsKEHHE. Y CJIOBUS PABHOBECHUS HA I'PAHMU- 3a/1aHus




2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.

HaunmenoBanue TemaTuka NpakTUYECKUX 3aHATUN Popma
Ne TEKYIIETOo
paszzeina (Tembl) (cemnHapoB)
KOHTPOJIS
1. WneanbHblit OcHoBHbIE MpHUeMbl 00paOOTKH U MPEICTABICHUS
ra3 SKCIEPUMEHTAIIbHBIX JTaHHBIX. bapoMerpuyeckas
dbopmyna. Pactipenenenne Makcpeia.
SBnenus Huddysus B razax. 3akon Ouka. Buyrpennee tpe- .
nepeHoca nye. ®opmysa HetoTona. TemIonpoBoaHocTs. 3akon | CTHbIA
B razax dyphbe. Onpoc.
Tepmoaunamuka |IIepBbIil 3aKOH TEPMOAMHAMUKH. TEMI0EMKOCTh Ilposepka
UJCATLHOTO Ta3a. AquabaTudeckuii mpomecc. JH- AOMAIITHETO
Tponus. Pacuer u3MeHeHus: SHTPOMUHU B Ipolieccax 3afiatuid
UJeaJIbHOTO Ta3a.
Peanbuble rasel, |PeanbHble rassl. YpaBHenue Ban-nep-Baansca.
KHUJKOCTU U Kunkoctu. JlaBieHue noJ HICKPUBICHHOM MOBEPX-
TBEPJBIC TEJIA HOCTBIO XKuJaKkocTH. @opmyrna Jlannaca.

2.3.3 JIaGopaTopHbIe 3aHATHA.

B nanHoO# yueOHOW nuCHUIUIMHE TaOOpaTOpHbIE 3aHATUS HE MpeaycMOTpeHbl. OmHako,
naboparopHbie PabOTHl IO MOJEKYJISIPHOUW (U3HKE MPOBOIITCS B OTACIBHON y4eOHOH TUCITH-
wiHe b1.0.12.07 «O6muii puznueckuit mpakTHKyM).

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBsie paboThl — HE IPEYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOANYECKOr0 OOecnedeHHs 1JIsl CAMOCTOATEbHOH padoThI
00y4YaAIIHUXCS 10 JTUCHHILINHE (MO1YJII0).

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI

10 MOJIEKYJISIp-
HOU (pu3nKe

No Bux CPC .
TI0 BBITTOJIHEHUIO CAMOCTOSITEIBHOM pab0ThI

1. |[Ipopabotka Metoanyeckue yKa3aHus [0 U3YUYEHUIO TEOPETHUECKOT0 MaTepHalia,
TEOPETUYECKOTO |YTBEPXKICHHBIC Kadeapoil paanoGU3uKi U HAHOTEXHOJIOTUH, IPOTOKOI
Marepuaia No 7 01 20.03.2017.

2. |Bemonnenne  |1. XKyxa M.A. MonekysipHasi pu3mKa: TEKCTHI JISKIUHN (C 3aJaHUSIMU
TBOPYECKUX, no TPU3) / M.A. Kyxa. — Kpacuonap: Kybauckwuii roc. yu-t, 2011.
WH)KEHEPHBIX M |2. MaTepualibl B 2JIEKTPOHHOM BHUJIE B CPE/Ie MOYJIBLHOTO JUHAMHYC-
uccienoBaresb- |ckoro ooyuenus Moodle KyoI'V na caiite http://moodle.kubsu.ru (un-
CKUX 3aJlaHuii  |(popMarus 1Mo Teopuu perieHus n3ooperarenbekux 3anad (TPU3) mis

Pa3BUTHSI TBOPYECKHUX CIIOCOOHOCTEH).
3. Meroauyieckue yKa3aHus K CAMOCTOSTEIILHOW paboTe CTyIeHTa ISt
BBIMOJIHEHHUS TBOPYECKHX 3aaHUH 110 PEIIEHUIO H300peTaTeIbCKUX 3a-
Jlad, YTBEpXKICHHBIC Kadeapor paauo(U3uKi U HAHOTEXHOJIOTUH, TIPO-
tokoa Ne 7 or 20.03.2017.

3. |Pemenue 3amau |1. Mertoanyeckue yka3zaHus Ui PELUICHUS 3a/1a4 110 (GU3UKE, YTBEp-

XKAeHHBbIE Kadeapon paarnoPu3nKN 1 HAHOTEXHOJIOTHM, MPOTOKoJI Ne 7
ot 20.03.2017.

2. Marepuaisl B 2JIEGKTPOHHOM BHUJIE B CpeZie MOIYJILHOTO JHHAMUYE-
ckoro ooydenust Moodle KyoI'Y na caiite http://moodle.kubsu.ru
(mpuMmepsl pelreHns 3a/1a4 U KpaTKHe PEKOMEH/IAIMH 110 X PEIICHHUIO).
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Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YYaIOIIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTIMH 310poBbs (OB3) npenocTaBistoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMALIUH:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO arapaTra:

— B mieuaTHoi popwme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

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

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu ydeOHONH pabOTHI MO OCBOSHHIO AUCHUILUIMHBI «MonekymspHas (u3u-
Ka» UCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTe/IbHbBIE TEXHOJIOTHH:

— UH(OPMAIIMOHHO-KOMMYHHMKAIIUOHHbBIE TEXHOJIOTUH;

— npobreMHOe 00y4eHue.

Ha smexuum BomOcutcs 20 % MmaTepuana, W3JI0KEHHOTO B MPOTPaMMe JAUCIUTUINHBL.
Ocranbhubie 80 % MaTepuana BBIHOCATCS Ul CAMOCTOATENbHOrO u3ydeHus. Ilpu oObscHeHun
HOBOT'O MaTepHaa UCIIOJIb3YIOTCS IPOOJIEMHOE U3JI0KEHUE MaTepHraia U mouckosas 6ecena. [lo
OCHOBHBIM pa3jieiaM JUCLUIUIMHBI BBIIYIIEHO yuyeOHoe u3aanue «MoiekynspHas GU3nKa: TeK-
CTBI JIeKLUI», uMmeroleecs B oubanorexe Kyol'Y. Crynentam ydeOHbII MaTepuan MnpexbsBiis-
€TCs TAKXKE U B YIEKTPOHHOM BHJIE [UIsl O3HAKOMJIEHUS U U3ydeHus. biarogaps atomy cokpaiua-
eTcsl BpeMsl Ha KOHCIEKTUPOBAaHUE JICKIIMOHHBIX 3aHATUM, YTO MO3BOJISET MOKAa3bIBaTh JEMOH-
CTpAIIOHHBIE ONBITHl W HATJISAHBIE TIOCOOUS, OOCYXIIaTh COBPEMEHHBIC JOCTHKECHHS HAYKU U
TEXHUKHU, pa30upaTh KOHKpETHbIE MPOOIEMHbIE CUTYAllMM U n300perarenbckue 3aaaun. Kpome
TOT0, B KOHIIE KaKIOrO JIEKIMOHHOIO 3aHATUS CTYACHTAM IPENIararoTCs JUIsl BBITOJHEHUS
TBOPYECKHE, MH)KEHEPHBIE M HCCIIEOBATENIbCKUE 3aJaHMs, YIIIYOJSIOUIMEe U pacIIUpsIOIne
JIEKLIMOHHBIN MaTepHall, pa3BUBAOIIMEe HHHOBALIMOHHOE MBbIIIUIEHNE U (DaHTa3UI0, a TaKKE yMme-
HUe paboTaTh C MPUBJIEUEHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUM ISl MOMCKa
yueOHBIX MaTepuaioB B ceTh VHTepHeT. 3alaHusi OCHOBaHbl HAa COBPEMEHHOH TEXHOJIOTHUU
TBOpYECTBA — TEOPUU pelleHus nzooperatensckux 3anad (TPU3).

HNHpopMannoHHO-KOMMYHHKALIMOHHBIE TE€XHOJIOTUHM MPEACTaBIEHbl TAKXKe Cpeloil Mo-
IyJapHOro AuHaMmuyeckoro ooyuenust Moodle. Ha caiite Moodle KyOI'Y co3nan anexkTpoHHBIN
Kypc «MonekynsapHas ¢uzuka st @TO» mia obecriedeHnss HHTEPHET-TMOAICPKKU O0yUSHHS.
CryneHtaM JOCTYHHBI CIEAYIOUIME Y4eOHO-METOIWYECKHUE MaTepuajbl B AJIEKTPOHHOM BHJIE:
KOHCIIEKTHI JIEKLUI, MpUMEpbl pelIeHHsl 3a/1a4, ONUCaHus Ja00opaTOpHBIX paboT ¢ peKoMeHaa-
IUSAMHU 10 X O(OPMIICHHUIO U 3alUTE, TECT, NEPEYHN y4eOHOH JIUTEepaTyphl U dK3aMEHaI[MOH-
HBIX BOIIPOCOB (BOMPOCOB K 3ayeTy), MH(OpMAIMs O palMOHAJIBHBIX NMpHEMaxX 3allOMHUHAHUS
yueOHOro mMarepuaia u ObICTPOMY KOHCIEKTHPOBAHUIO, MaTEpUabl JUIsl Pa3BUTHS TBOPUECKHUX
CIIOCOOHOCTEH.

Ha npakTuyeckoMm (CeMHHApPCKOM) 3aHSITUM pPacCcMaTpUBAIOTCS (parMEHThl TEOPHH,
TpeOyIOIIe CIOXKHBIX MAaTEMATUYECKUX BBIKJIQJOK, PA3IMUYHbIE METO/IbI peIIeHHs 3a/1a4, Haubo-
Jiee TUIIMYHBIE, TPYAHBIE U TBOPUECKHE 3aAauu. [l 3aKpelieHust MaTepualia, pacCMaTpuBaeMo-
ro Ha CEMHMHApE, CTYACHTHI [TOJIy4atoT JIOMAaIllHEE 3a/laHne B BUJE 33]a4 U3 BY30BCKUX 3a/la4HU-
KOB 10 (pu3uKe.

JlabopaTopHble 3aHATUSA (BbIHECEHHBIE B OTAEIBHYIO YU4€OHYIO AUCHUILIMHY «OOmmit
¢u3nuecKkuil MPaKTUKyM») MPOBOJATCS B CHELHUATM3HMPOBAHHOW J1TaOOPAaTOPUH MOJEKYISIPHOU
¢uzuku Ha naboparopubix ycraHoBkax JIKT rpynmamu cryaentoB u3 2 yenoBek. Ha nabGopa-
TOPHBIX 3aHATHAX CTYACHTHI 3HAKOMSTCS C METOJAMH dKCIIEPUMEHTAIBHBIX U3MEPEHUN pa3iny-



HBIX CBOWCTB BEIIECTB, y4aTcs M0JIb30BAaThCSI M3MEPUTEIbHBIMU IPUOOPAMH, OBJIAJIEBAIOT MpHE-
MaM# 00paOOTKH U MPEACTaBICHUS SKCIIEPUMEHTAIBHBIX TaHHBIX.

O¢ddexkTnBHOCT yueOHON AEATENbHOCTU CTYJEHTOB OLICHUBACTCS IO peumuH2080u Cu-
cmeme.

B yueOHOM mpolecce UCIIONB3YIOTCS CIEAYIOIINE AKTHBHbIC U HHTepPaKTUBHBIE (op-
MBI TIPOBE/ICHUS 3aHATHH: JIGKIIMOHHBIE IEMOHCTPALIH C 00CYKIECHHEM, THCKYCCHSI, TTOMCKOBast
Oecena, TBopueckue nHCTpyMeHTsl TPU3, pa3dop KOHKPETHBIX CUTYyalluii, TBOPUECKUE 3aJaHUS.

Jlnst nun ¢ OrpaHU4EeHHBIMA BO3MOXKHOCTSIMU 3J0pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAllMM C MCIIOJIb30BAHUEM JIEKTPOHHOH IOYTHI.

4. OIIeHO‘lHLIe Cpeacrea AJid TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘IHOi/i
aTTeCTaluu.

Tekyiuii KOHTPOJIb:

— YCTHBIN OMPOC MO KOHTPOJIBHBIM BOIPOCAM IO pazjiesiaM yueOHOM MporpamMmel;

— JIOMAIITHUE 33JIaHus 110 PEIICHHUI0 3a7]a4 MOJICKYIIPHOU (PU3UKH K CEMUHAPCKUM 3aHs-
THUSIM;

— JIOMalIHhe TBOPYECKHE 3aJaHHs WH)KEHEPHON HANPaBIEHHOCTU K JICKIIMOHHBIM 3aHS-
THUSIM.

[IpomexyTouHas aTTecTalus:

— 3a4er.

4.1 ®oHa OLEHOYHBIX CPEJICTB ISl NPOBeAeHHUs TeKYIel aTTecTaluu.

4.1.1 IlpuMepbl KOHTPOJILHBIX BOIPOCOB /ISl YCTHOI'O ONPOCA MO pa3jejaM yueOHoi
NPOrpaMMmBbl.

Pa3zoen 1. Hoeanvuwiit 2as.

Kakue Teopernueckue MeToabl HAy4YHOTo UccieoBaHus Bel 3Haere?

Kakue sxcniepuMeHTalIbHbIE METO/IBI HAYYHOIO UccieioBaHus Bel 3Haere?

Kaxue Brl 3HaeTe norpemHocTu u3MepeHuit?

KaxoBbI OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KHHETUYECKON TEOPUU?

Onumure TpoCcTeIyI0 MOJIENb BEIECTBA — UCAJIbHBIH ra3.

Kakue ymporieHus aenamich npu BeIBoje 6apoMeTprueckoi hopMysib?

Kak M0oxHO npruOIM3UTENHHO OIEHUTH BBICOTY aTMOchephI?

OOmpscHuTe pU3NUYEeCKUt CMbICT pacnpeaeneHus bonblmMana.

KaxoB ¢guznueckuii cMbIcil QyHKINN paclpeeeHs] MOJIEKYJ 0 CKOPOCTAM?

Pa3zoen 2. Henenun nepenoca 6 zazax.

IIpuBenuTe mpUMepHl HCIIOJIB30BAHNS BaKyyMa B TEXHUYECKHUX yCTPONCTBAX.

B uém cymuocTs sBieHuii nepenoca? KakoBbl OHU U MPU KaKUX YCIOBUSX BO3HUKAIOT?

[Touemy nuddy3ust KuIKOCTEH MPOUCXOIUT 3HAUUTEIBHO MEJUICeHHEe, 4eM AudQys3us
ra3zoB?

UYro Ha3bIBatoT Ko3duimenTom nuddys3un (BI3KOCTH, TEIUIONPOBOAHOCTH)? OT Kakux
[apaMeTpoOB OH 3aBUCUT JJIs Ta30B?

Kak BsI3KOCTh ra30B 3aBUCHUT OT TeMIEPATypbl?

Pazoen 3. Tepmoounamuxa.

[Touemy Termnoémkocts Cp 0obITe TeTUIOEMKOCTH Cy?

YTo nmpoucxXoauT ¢ TEMIIEpaTypou ras3a, €ClM OH PacUIMPSAETCS IPU MOCTOSHHOM JaBJie-
HUU?

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

B nusenbHOM ABHUraresne BO3AyX MOJBEPraeTcsi OY€Hb CUIBHOMY U OBICTPOMY CHKATHUIO.
st gero oTo nemaercs?



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

Pazoen 4. Peanvuwie 2aszul, sdcuoxocmu u meepovie mena.

OOBsicHUTE pa3IUYUEe JKCIEPUMEHTAIBHBIX HM30TEPM M H30TE€PM, COOTBETCTBYIOIIMX
ypaBHeHuI0 Ban-nep-Baanbca.

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

[ToueMy y Bcex BeIIECTB MOBEPXHOCTHOE HATSKEHHE YMEHBIIAETCS C YBEIIMYCHUEM TEM-
neparypsi?

XKunkue nexapcTBa 4acTO OTMEPSIOT KAalUIAMU. SIBIIS€TCS JIM 3TO JOCTATOYHO TOYHOM
Mepoit?

Uro Takoe «OUMeTa» U I/Ie OH PUMEHSIETCsI?

4.1.2. Ilpumepsl 32124 JJIA JOMAIITHEH CaAMOCTOSITEIbHOI PadoThI

1. B 6amnone, 066ém kotoporo 0,25 M°, HAXOUTCS ra30Basi CMECh, COCTOSIIAS U3 yriie-
KHCJIOTO ra3a u mapoB Bonbl. Temmneparypa cmecu 327 °C. Uucno MOJIEKYyJ YIVIEKHUCIOTO ra3a
N1 = 6,6 -10%, uncno monexyn napos Boas N2 = 0,9 -10%L. Beraucnuts 1apieHne U MOJIAPHYIO
Maccy ra30BOi CMecH.

2. Kakas gacte Mosiekyn cepuuctoro anruapuaa (SO2) npu temneparype 200 °C obna-
JaeT CKopocTaMH B nipenenax 420—430 m/c?

3. OnpenenuTh KOJIMYECTBO TEIJIOTHI, KOTOPOE HYXKHO NepeiaTh 7 KT BOAOPOAA sl TOTO,
YTOOBI ra3 YBEMUYHI CBOW 00BEM MPH MOCTOSSHHOM JIaBJIEHUU TaK, YTO €ro TeMIleparypa MOBBI-
cunach Ha 200 °C.

4. Ha pucyHke moka3aH ITUKJI, MPOBEAEHHBIN C Ucallb-

HBIM oHOaTOMHBIM Trazom. Haiitu KIIJI mukaia. 3p )
5. Ilpu KakoM JaBJIEHUH JOJKEH HAXOAHUTHCA KHUCIOPOJ 2po """""""""""""""""

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

zaauMan o6bem 0,1 M3? 3amauy permmTh, paccMaTpHBas KUCIO- Po i i3

POJI Kak: a) uaea’dbHbIN ra3; 0) peaabHbIN ra3, MTOTIHMHSIIONIHIACS 0 Vo 2Vo 3Vo V
ypaBHeHUIO Ban-aep-Baanbca. [TonpaBku Ban-nep-Baanbsca mis
Kuciopoaa pasuel: a = 0,137 H Mm*moms?, b = 3,17-10 5 mM%/mos.

6. TermoémkocTh TBepAoOro Tena npu temmneparype T > 273 K moxeT ObITh BbIYMCIIEHA
no sMmmupuueckoi dopmyne € = a + bT. [las amoMuHHS BETUYWHBI @ W D paBHbL
a = 766 JIx/(xr-K), b = 0,459 JIx/(xr-K?). HaiiTu M3MeHeHHe SHTPONNHU TIpH HATPEBAHWH allio-
MUHUEBOT0 Opycka Maccoil 8 kr ot TemnepaTypsl 300 K 1o 900 K.

7. COoupT Mo KaruisiM BBITEKAaeT M3 COCyla uYepe3 BEPTHKAIbHYIO TPYOKY BHYTPEHHUM
nuamerpom d = 2 M. Karu otpeiBaroTcst uepes BpeMs At = 1 ¢ oana mocie apyroi. Yepes ka-
Koe Bpems t BeiTeueT macca M = 10 r cnupra? Jlnamerp meiku Kariad B MOMEHT OTPbIBa CUH-
TaTh PaBHBIM BHYTPEHHEMY AuaMeTpy TpyOoku. s cniupra ¢ = 0,02 H/m.

4.1.3 IllpuMepsl AOMAIIHUX TBOPYeCKHX 3aJaHuii Ha ocHoBe TPU3 mu:keHepHOM
HANPAaBJIEHHOCTH JIJIsl CAMOCTOATEIbHOI PadoThI.

1. I'a3-pa0oTHHK.

OO0b1uHO paboumii OpraH TEXHUYECKUX CUCTEM BBIMIOJIHEH U3 TBEPAOIO Teja, Hapumep, y
9KCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Paboumii opran — 3TO 3JI€MEHT, BBIMOIHSIIOMINAN
[JIABHYIO TIOJIE3HYIO0 (PYHKIMIO TEXHUYECKOW CHUCTEMBI U K KOTOPOMY B JJaHHOM CHCTEME I0JIBO-
nutcs sHeprus.) [IpuBenuTe npumepsl yCTPOICTB, B KOTOPhIX pabOuMM OpraHOM SIBJSIETCS ras.
Kakum 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opraH u3 raza?

2. BeicoTa 31aHus.

Kak m3meputs BBICOTY 3/1aHMs ¢ moMollbio 6apomerpa? Vcnonb3ys usBectHblii B TPU3
meton Pobunsona Kpy3o, BbIIBUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOMCTBa OapoMeTpa U
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npemtoxuTe 10 pa3HbIX crTOcOO0B ompeneneHus BHICOTHI 31aHus. [lo kirodeBbiM crioBaMm «Kaxk
U3MEPUTH BBICOTY 3[aHHUs C TIOMOIIBIO OapoMeTpa?y» HalliuTe perieHus 3Toi 3axaun B UHTepHe-
T€ ¥ CPABHUTE UX CO CBOMMH PELICHUSAMH.

3. IIpuGopsl A1l U3MepeHusl 1aBJICHUS.

B «cunpHBIX» M300peTeHMsIX Bcerga MpUMEHsoTes ¢gusndeckue 3¢dexrs. Uto Takoe
«pusnuecknit 3pdexr»? B TPU3 cymecTByeT cnenuain3UpOBaHHBIA yKa3zaTelb (U3NYECKHX
a¢¢dexToB U sABIeHUN Ui u3o0petareneid. [lo marepuanam cetn MHTEpHET U3yuuTe pazinyuHble
KOHCTPYKLUHU MTPUOOPOB TSt U3MEPEHUS AaBICHHS: MaHOMETD, AU depeHIInanIbHbI MaHOMETD,
BaKyyMMETp, Oapomerp, AaTuuky JaBieHus. CocTaBbTe CIUCOK (PU3HMUECKUX IPPEKTOB, HA OC-
HOBE KOTOPBIX PabOTAIOT 3TH MPHOOPHI.

4. BakyyMm B HayKe, TeXHUKeE U ObITY.

Hcnons3oBanue mycToThl (BakyyMa) BMECTO BEILIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHUS
TEXHUYECKUX CHCTEM U OJIUH U3 M300perarenbckux npuéMon. HabGepute B 1r000i nmouckoBoin
cucreme B MIHTepHETE cll0Ba «BaKyyMHBII», «BaKyyMHas», «BaAKyyMHO€» U COCTaBbTE CIMCOK
TEXHUYECKHUX YCTPOMCTB M TEXHOJIOTUM C UCIIOJIB30BAHUEM BaKyyMma.

5. CamonesibHBII KaJg0opuMeTp.

Vcnonb3ys BelleCTBEHHO-IIOJEBBIE PECYpChl (2 MMEHHO HAJCHCTEMHBIE, «KOIEEUHBIE»
pecypchl BEIeCTBa), CKOHCTPYUPYHTE U U3TOTOBHTE CaMOJICIbHBIN KAIOPUMETP U3 TUTACTHKOBOMN
OyTeUTKH 1,5 11 1 anrOMUHHEBOW OaHKU U3-TI0]] Ta3UpOBaHHON BOABI 00bEMOM 0,33 1.

6. Cocrosinus BemecTsa.

Wcnonb3ys usBectHelil B TPU3 «MeToa uncinoBoit ocu», pa3MecTUTE Ha OCU U3BECTHBIE
arperatHble COCTOsIHMA BewecTBa. [[o kakoMy mapameTpy OHHM pacnonaratorcsi Ha ocu? Bos-
MO’KHO, Y Bac OyneTr Heckosibko BapuaHTOB ocei. KakuM coCTOSIHUSAM BEIeCTBa COOTBETCTBYET
«HOJIb», 00JIACTh OTPULIATENIBHBIX U MAKCUMAJIbHO MOJIOKUTEIbHBIX 3HAUECHUN?

7. MEKPOCKON U3 KAILUIA BOJABI.

B 00BIYHOM MUKPOCKOTIE JIMH3BI U3TOTOBJICHBI U3 cTeKia. [Ipumymaiite, Kak U3rOTOBUTH
MHUKPOCKOII U3 Karuiy Boabl? [103BoJIsIET Jin yBeNMUEHUE TAKOIO0 MUKPOCKOIA YBUJIETh OPOYHOB-
CKO€ JBMKEHHE, HallpuMep, YacTHIl aKkBapeiabHOM kpacku (Tymu) B Bojae? Kakue HemoctaTku
UMEET 3TOT MUKPOCKON U Kak ux ycrpanuth? B TPU3 cymecTtByer paszaen o 3akoHax pa3BUTHUS
TEXHUUYECKUX chcTeM. KakuM 3aKkOHaM COOTBETCTBYET TAaKOM MUKPOCKOIT?

8. Bona B pemere.

Wcnonb3ys 3HaHUS 110 MOJIEKYJISIpHON (pu3MKe U n300peTaTenbcKue NpuéMbl, U3BECTHBIE
u3 TPU3, npennoxure 10-20 pa3HbIX cIOCOOOB TPAaHCIIOPTUPOBKU BOJIBI B PELIETE.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MIPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTAlluH.

[Tepeuenb BOTPOCOB, BEIHOCUMBIX Ha 3a4€T:

1. 3axonsl upeanmpHOro rasza. BreiBong ypaBHeHuss MenneneeBa-Knaneiipona. 3akoH
ABorajnpo. U3ompouecce (popmynsl u rpaduku). BeiBon 3akona lanerona. MonsipHas macca
CMECH.

2. JlaBnenue rasza. BeIBog OCHOBHOTO ypaBHEHHs MOJEKYISPHO-KMHETUYECKON TeOpHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUU HUICAIBHOTO ra3a U CpeaHEN KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTENeHsIM CBOOO/IbI.

3. Bemox 0apomerpuueckoii ¢Gopmyibl. BeiBoj pacnpenenenus bosbiivana. OrmbIT
Ileppena no onpeneneHuro ynciaa ABorajapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsM (pacnpezaenenue Maxkcsemia). @usnuye-
CKU CMBICT (YHKIIMH paclpeesenus. Y clioBue HopMupoBku. Haubosee BeposiTHast CKOPOCTh U
3HaYeHHne (PyHKIMM paclpeieieHus MpHu 3Toi ckopocTH. DyHKIUS pacrpeeneHus it OTHOCHU-
TEJILHOM CKOPOCTHU. Y CIOBUS CYIIECTBOBAHUS aTMOC(EPHI IIaHEeT.
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5. DddexTuBHBIC TUaMETP U CEUCHHE MOJICKYJbl. BeiBOa hopMyi miis cpenneld niuHbI
CcBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPSIIKA ATUX BETMUUH. BakyymM.

6. SBnenus nepenoca. Juddysus B razax. 3akon @uka. Pacuer koaddunmenra camo-
T y3un.

7. Bnyrpennee tpenue. ®opmyna HeroTona. Kunemarndeckas u AMHaMu4ecKasi BA3KO-
ctu. TeronpoBoaHOCTh. 3akoH Dypbe. CBsi3b Mex 1y Kod(dpuimenTaMmu nepenoca.

8. BuytpenHss sHeprus kak QyHKUus cocTosiHMs. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero paznuuHble GopMynupoBku. BeiBog popmyinel s paboTsl raza. [IpuMenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKH K H30IIPOLIECCaM.

9. Kiaccuueckasi TeopHst TEINIOEMKOCTH HJI€IbHOTO raza. MoJsipHas U yaenabHas Ter-
JOEMKOCTHU U CBSA3b MEX1Yy HUMHU. TennoéMKOCTH IIpH NMOCTOSTHHOM JaBJIeHUH U oObeme. BriBoa
ypaBHeHUs1 Maiiepa u nokazaresns aguadarsl. DU3MUecKil CMBICT Ta30BOM MOCTOSHHOU R.

10. Anuabatuveckuid mporecc. BeiBog tpex gopmyn s aguadarel. CpaBHEHHE afua-
0aTUYEeCKOT0 U M30TEPMUYECKOT0 MpoleccoB. BeiBoa ¢hopmyn s paboThl Ta3a npu aguadaTu-
4ECKOM IIpOLecCe.

11. Homutponmyeckuii mpouecc. YactHpie ciydan. BeBog ¢opmyssl moauTpomnsl. Bei-
BOJI YaCTHBIX (JOPMYJI U3 YpaBHEHUS MOJIUTPOIIBL.

12. OGpatumbie U HeoOpaTuMble Tporecchl. [loHATHE SHTPONHUU TEPMOIMHAMUYECKON
cuctembl. CBoiicTBa sHTponuu. Bropoii 3akon Tepmogunamuku. @opmyna bonsimana. [Hopsanox
u Oecniopsiiok B mpupoae. Tpertuid 3akoH TepMOAMHAMUKHU. Pacdyer konmdecTBa TEMJIOTHI Yepe3
SHTPOIUIO.

13. Pacder n3aMeHEHHs SHTPOIHHU B MPOIECCaX MICATLHOTO ra3a (pH MOCTOSHHBIX P, V,
T, Q), npy HarpeBaHuu U IUIABJICHUH.

14. [uxnmuueckue nporneccel. Teropas mammna. [{ukn Kapuo B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsr Kapno. Paznuunbie ¢hopMynIupoBKH BTOPOTro 3aKOHA
TEPMOAMHAMUKHU. XOJIO0JWIbHAS MallIMHA.

15. Peanbuble ra3el. M3otepmbl peanbHoro rasza. Hacelmennsiit nap. Kputuueckoe co-
cTosgHue. Kputnueckue napameTpsl.

16. VpaBuenue Ban-nep-Baannsca a1 Mo u v Moseit. @U3udeckuii CMBICT TTOCTOSTH-
HbIX Ban-nep-Baanbca. M3otepmbl Ban-nep-Baansca. MeractaOunbHble cocTosiHUS. BHYyTpeH-
Hssl DHeprus rasa Ban-nep-Baansca.

17. Dddext dxoyns — Tomcona. dusudeckas cymHocts. Auddepenunanbupiii kosd-
¢unuent xoyns — Tomcona. uddepeHunanbHblii U1 UHTETpaibHbIM 3 dexT. DHTampnus.
TemnepaTtypa MHBEpCHUHU.

18. CBobGoanast sHEprus Kak QyHKIUS cocTostHuA. Tpu hopMyarpoBKH 1 K03 duiim-
€HTa MMOBEPXHOCTHOr0 HaTshkeHus. OnbIT [1naTto. 3aBUCMMOCTb K03 (UIIEHTa TOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha rpaHUIIE JBYX KUAKOCTEH M HA TPAaHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaeoii yroi. [Ipumepsl cMauriBaHHS 1 HECMAYHBaHMUSL.

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTHIO XUAKOCTH. BoiBoN hopmyssl Jlamna-
ca. Yactuele cnyyau. Kanmnspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KallUJUISpE.

21. Cummerpus KpuctayioB. 4 tumna kpuctaiioB. Jledexrsl B kpuctamiax. Knaccuue-
CKasi TeOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [[romonra u [Itn n xoynsa — Konmna.

22. daza. Pa3oBoe paBHOBecue. Pa3oBble Mepexoabl NEpBOro U BTroporo poaa. Ilomu-
Mop¢u3M. YCIOBUS KUTIEHUS, TUTaBJIeHHs, cyOonuManun. Y paBHenne Knaneitpona — Kiaysmyca.
TpoliHas To4ka. JluarpaMMa COCTOSIHUM.

3auér Mo TeopeTHUecKoMYy (JIEKIIMOHHOMY) MaTepually AMCHUIUIMHBI «MoJexysspHas
¢buznKa» MPOBOAUTCS B YCTHOM opMe, IPU 3TOM CTYACHTY 3aJal0oTcs 2 BOMpoca U3 00LIero me-
pedHs BOMPOCOoB K 3aueTy. CtyaeHty gaércsa Heobxoaumoe Bpems (30-60 MUHYT) ISl TOATOTOB-
KU IJJaHa-KOHCIIEKTa CBOETO OTBETA.

PexoMeHnnyercs cienyromue KpuTEPUN OLICHKH 3HAaHUM.

11



OneHka «HeyA0BJIeTBOPUTEIbHO/HE 3aUTEH0) BHICTABIIETCS B TOM CIlydae, €Cliu CTy-
JIHT JEeMOHCTPHUPYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (GOPMYJI, OHATUN U TEPMUHOB YyUeOHON JUCIUILTNHBL,

- MIOBEPXHOCTHOE 3HAHUE TEOPETHUYECKOTO MaTepHraa.

OrneHka «y/10BJIeTBOPUTEIBHO/32a4TEH0» CTABUTCS CTYJEHTaM, KOTOPBIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-TIPOTpaMMHBIA Marepuan B 00bEME, HEOOXOAMMOM st
MIPOJIOJDKEHMSI Y4eObl U pabOoThI 1Mo podeccu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha BOMPOCHI UMEIOT HApYIIECHHUS B MOCIIEI0BATEIBHOCTH U3JI0KEHUS yueOHO-
ro MaTepuala, JeMOHCTPHPYIOT MOBEPXHOCTHBIC 3HAHMS BOIIPOCA, MPUBOIAT Oe3 Maremarudye-
CKHX BBIBOJIOB HEOOX0IUMBbIe (hH3UUYECKUe (HOPMYIIBI;

- IMEIOT KpaTKUE OTBETHI TOJIBKO B paMKaXx JEKIIMOHHOTO Kypca;

- IPUBOJAT HEYETKUE POPMYIUPOBKH (PU3NUECKUX MOHSITUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMNOKHU B OTBETE.

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

- 00Hapy)XMBalOT TBEPJOE 3HAHUE MPOTPAMMHOIO Marepuaja, KOTOPBIH H3JIararoT CH-
CTEeMaTU3UPOBAHO, [TOCIIEI0BATEILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJiee 3Ha4nMyI0 JJOTTOJHUTEIBHYIO JINTEPATYPY;

- IOIYCKAaIOT OT/IeJIbHbIC OTPEIIHOCTY U HE3HAUUTEIbHbIEC OIIUOKHU MPU OTBETE;

- HE TIOJIHOCTBIO MPHUBOAT MaTeMaTHYECKUE BBIBOABI IS (pu3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOMYCKAeT CEPhE3HBIX OMMOOK M JIETKO YCTPAHSET OT/AEIbHbIC
HETOYHOCTH C MIOMOIIBIO TOTIOJTHUTEIBHBIX BOIIPOCOB MPEIoaaBaTess.

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

- O0HapyXMUBAIOT BCECTOPOHHEE CHUCTEMAaTUYECKOEe M TIyOOKOe 3HaHHME MPOTrPAMMHOIO
Marepualia (3HaHWE OCHOBHBIX MOHSATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIEPUPOBATH UMH);

- M3JIAraloT MaTepua JOTHYHO, TIOCIE0BaTENIbHO, Pa3BEPHYTO U YBEPEHHO;

- U3JaraloT MaTrepuajg ¢ JOCTaTOYHO YETKUMHU (DOPMYTUpPOBKAMH, MOJATBEPKIAEMBIMU
rpadukamu, nudpamMu WM npuMepamu;

- BJIQJICIOT HAYYHBIM CTHJIEM PEuH;

- JIeNIal0T MaTeMaTH4eCKe BbIBO/IbI PU3NUYECKUX (POopMyIT;

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

OIIGHO‘-IHBIG CpeacTBa AJId HHBAJIMJAO0B U JIMI C OTPAaHUYCHHBIMHU BO3MOXXHOCTAMUA 300pPO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOJII/IMOCTI/I HWHBaJIWJaM U JIMIaM C OrpaHHU4YC€HHBIMHA BO3MOXKHOCTAMHA 3710PO-
Bbsl IIPEIOCTABIAETCS AOIIOTHUTEIBHOE BpEMs U1 IOATOTOBKU OTBETA HA 3a4ETe;

- [IpY NIPOBEICHUU MPOIEYphl OLIECHUBAHUS PE3yIbTATOB OOyUYEHUSI UHBAINWJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CpeacTsB, H€06XOJIHMBIX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

- TIpY HEOOXOAUMOCTH I 00YYAIOIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/10POBbSI
N WHBAJIMAOB IpoOcaypa OUCHHUBAHUA PE3YJIbTATOB o6y11eH1/1$1 Mo JUCHUINIIMHE MOXKET IMPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.

[Ipomienypa olneHHBaHUS PE3YJIHTATOB OOyUYECHUs] MHBAIMIOB M JIUI[ C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCIHMIUIMHE (MOJIYJIO) MpeaycCMaTpUBaeT MpPeAOCTaBICHHE HH-
dopmaruu B hopmax, aaliTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/10POBbsI U BOCIIPUATHS HHPOpMa-
LUU:

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:
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— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

J1J1s1 JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-

HJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHMTEJBLHOH Y4eOHOH JHMTepaTypbl, HEOOXOAUMON

JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOIYJIst).

5.1 OcHoBHasi TUTEpaTypa:

Kyxa M.A. MonekynsapHas ¢usuka: Tekctsl Jexkuuii / M.A. XKyxa. — Kpacuogap: Kyban-
ckuii roc. yH-T, 2011.

Tpodumona T.U. Kypc ¢usuku: yued. mocodue A HHKEHEPHO-TEXHUUECKUX CHEeIHalbHO-
creii By3oB / T.U. Tpodumona. — M.: Akanemus, 2014.

CagenweB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. Monekynsipaas ¢usuka. [Dnek-
TPOHHEIN pecypc]: yued. mocodue — DnexrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocryna: http://e.lanbook.com/book/95163 .

AnemkeBna B.A. Kypc obmieir ¢pusnku. Monekynspaas ¢usnka. [DIeKTpOHHBIN pecypce]:
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 (HU3MYECKUX CIEIH-
anpHocTel By30B / A.K. Kukonn, 1.K. Kukoun. — CII6.: Jlans, 2007.

I[JI?I OCBOCHMA JUCHUIIIIMHBI MHBAJIMAAMU U JIMDAMH C OIr'PaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0POBbSI UMEIOTCS W3JaHUs B SJIEKTPOHHOM BHUJE B DICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanby, «¥Opaiity, «YHUBepcurerckas 6udanoreka ONLINE».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

Tpodumoa T.M. OcHoBwl ¢usuku. MonekynspHas pusmnka. TepmoauHamuka: [ydeGHOe
nocobue] / T. U. Tpodumona. — M.: KHOPVYC, 2011.

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

CasenbeB 1.B. Kypc ob6meit pusuku. B 5-u 11. Tom 3. MonekynsipHas pu3nuka U TEpMOAU-
HaMMKa. [DNeKTpoHHBIN pecypc]: yuel. mocobue — DnektpoH. aaH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocryma: 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 .
Ouszuka. [IpakTukyM MO pemieHuo 3ajad. [DIEKTPOHHBIM pecypc]: ydeO. mocobue /
JLJI. T'mankoB [u ap.]. — Onexrpon. nan. — CII6.: Jlanb, 2014. — 288 c. — Pexxum moctyma:
http://e.lanbook.com/book/41013 .

Bonwskenmreiitn B.C. Coopuuk 3amad mo odmiemy kypey ¢usuku / B.C. BonpkeHmreH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

Uponos U.E. 3amaun no obmieit ¢usuke: yuedOHOE mOocoOue A1 BY30B. [ DJIEKTPOHHBIN pe-
cypc]: yueb. mocobue — DnexTpoH. naH. — M.: U3natensctBo «Jlaboparopus 3Hanmii», 2017.
—434 c. — Pexxum goctyna: http://e.lanbook.com/book/94101 .

CapenveB M.B. COOpHUK BOMPOCOB U 3ajad Mo oOmel (usuke. [DIEKTPOHHBIN pecypc]:
yueb. mocobme — OnextpoH. gaH. — CII6.: Jlawp, 2016. — 292 c¢. — Pexum mocrtyma:
http://e.lanbook.com/book/71766 .
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5.3 Ilepuoguyeckne U3TaAHUS:

B 6ubmuoreke KyOI'Y mmerorcs cienyromue MepHOAMYECKHE U3JaHUS 10 MPO(UITIO
JUCLUIINHBL:

Buodusuxa.

B mupe nayku.

Bectauk MI'Y. Cepusi: @usuka. ACTpOHOMHUS.
KypHau npukiiagHoil MEXaHUKH U TEXHUYECKOW (PU3UKH.
KypHan TexHHUeCKOi (HUHKH.

N3Bectust BY30B. Cepus: @usnka.
WNmxenepHas Gpusuka.

Menuuunckas Gpusuka.

[TprOopbI ¥ TEXHUKA SKCIIEPUMEHTA.

Ycnexu pu3nuecKux HayK.

Owusuka. Peeparususiii xxypnain. BUHUTU.

6. Ilepeyenbr  pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOEHHUS TUCHUILIUHBI (MOLYJIsI).

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

2. ®enepanbHblil 00pa3oBaTenbHbINA mopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

4. bonpmas HaydHas 6ubimmorexa — URL: http://www.sci-lib.com/.

5. Paznen «MonekynsipHas ¢usnka U TepMOAMHAMUKA» EcTecTBEeHHO-Hay4HOTro 00pa3o-
BatenpHOro mopraina — URL: http://www.en.edu.ru/catalogue/312.

6. Pazgen mo mounekymnspHoi (usmke U TepMoaUHAMUKE YueOHO-00pa3oBaTeabHOU (u-
3MKO-MaTeMaTH4yeckoi oubnmoreku caitra EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexumu no pusuke aust BY3os — URL: http://physics-lectures.ru/.

8. Paznmen «TepmoanHamuka U ctarusnka» obOpazoBarensHoro npoekra A.H. Bapruna
«DusuKa, XuMHUs, MaTeMaTUKa CTyJIeHTaM U MKoibHuKamM» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

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

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

7. Mertoauveckne yKazaHusi AJs1 OOyYAaKOIIMXCH IO OCBOCHHMI0 IMCHMILIMHBI
(Mopy.Jist).

B yueGHO#I aucuUIUIMHE TPEAyCMOTPEHBI JEKIMOHHBIE M CEeMHMHApCKHue 3aHATus. s
JOCTHKEHUS BBICOKUX PE3YJIbTaTOB 00YUYEHHsI CTYIEHTY HEOOXOAUMO 3HATh NMPUEMBI OBICTPOTO
KOHCIIEKTUPOBaHMs yueOHOTro MaTepuaia u ero 3¢p¢peKTUBHOro 3anomMuHanus. Muadopmarus oo
ATHX NMpuémax nuMmeercs B cetu MHTepHeT U Ha caifte Moodle KyoI'Y (B MeToanueckux marepu-
asax K yuebHoil nuctmrmuinae «ModsexyssipHas Gusuka 1t OTDy).

Jlis ycrienHoro ocBOeHMsI AUCHUILINHBL «ModeKyispHas Gu3nka» Ipu camocmosmens-
HOU pabome CTYIEHT OJKEH UMETh!

1) KOHCHEKT JIEKIM B OyMa)KHOM WJIU 3JIEKTPOHHOM BH/JIE;

2) yueOHUK (yueOHOe TTocoOre) 1 COOPHUK 3a/1a4 B COOTBETCTBUH CO CITUCKOM JIUTEPATY-
pbL;

3) TeTpaab sl CEMUHAPCKUX 3aHATHH.
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CtyneHTy HEOOXOIUMO CHUCTEMATHYECKH paboTaTh B TEUEHHE CEMeCcTpa MO H3YYCHHIO
TEOPETHUUECKOr0 MaTeprasa, OCBOCHHUIO TUIIOBBIX TPUEMOB PEILICHUS 3a1au.

CoBpeMeHHBII MH)XKCHEP JIOJDKEH OBITh MOJTOTOBJIEH K HAYYHO-HCCIEAOBATEIBCKON U
WHHOBAIIMOHHOM BHJIaM MPO(eCCUOHATBLHON AEATEIBHOCTH, a (PU3UKa SIBIISETCS OJHOM M3 OCHOB
Hay4YHO-TEXHUYECKOro nporpecca. [losTomy A pa3BUTHSI TBOPUYECKOT'O MBIIIJIEHUS, CIIOCOOHO-
CTH K CaMO0OOpa30BaHUIO U B KAYECTBE METOJIUKH MPAKTHIECKOTO MPUMEHEHUS TOJTYyYCHHBIX Ha
JICKIUSX 3HAHUU CTYJICHTaM PEKOMEHIYeTCSl H3y4eHUE U IPUMEHEHUE TCOPUH PelIeHHs n300pe-
tarenbckux 3anad (TPU3). B cBsa3m ¢ aTUM Kaxaas JIeKIus 3akaHYuBaeTcs TBopyeckum TPU3-
3aJlaHMEeM WHXXCHEPHOW HAMPAaBIICHHOCTH, CBSI3aHHBIM C JIEKIIMOHHBIM MaTEPHAJIOM, HAyYHBIMU
HCCIICIOBaHUAMHU WK o0yueHueM B By3e. s BeimonHenus TPU3-3amanuii ctyaeHTaM HE00X0-
JUMO HUMETh HaudajdbHble 3HaHus o TPU3. Jlns 3TOro peKoMEHIyeTcsi CaMOCTOSITENBHO:
1) u3yunth sjaekTpoHHyr0 KHUTY «BBemenme B TPU3. OcHOBHBbIE TOHATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) usyunts MaTepuansl Bukuieanu, HayMHas CO CJIOBa
«TPU3»; 3) npouectp kauru 1o TPU3 u3 6ubmmorekn Kyol'Y; 4) moceTuTh COOTBETCTBYIONINE
TPU3-caiiThl.

Camocmosmenvras paboma CTYyJEHTOB COJIEPXKUT CIEAYIOIINE BUIbl yYCOHOU JIeATeNb-
HOCTH:

— TEOPETHUYECKYI0 CaMOIOATOTOBKY K Y4YEOHBIM 3aHSATHSM IO KOHCIEKTaM M y4eOHOU
JTUTEPATYPE;

— BBITMOJIHEHHUE JOMAIHUX 33/1aHuH (pelleHre TUITOBBIX 33]1a4 [0 MOJIEKYJISIPHOU Qu3nKe
Y BBITIOJIHEHUE TBOPYECKUX 3aJJaHUN WHKEHEPHOU HAIPABIEHHOCTH).

Cpoxu 6vinoiHeHusi OOMAWHUX 3a0anuil; TOMAITHUE 3aJaHusl BBIIAIOTCS CTYACHTaM Ha
3UMHEN CeCCHH, a BBITIOJIHEHHBIE IOMAIIHUE paOOThl CIAIOTCS HA MPOBEPKY B TEUCHHUE MEPBOM
HEJIEJH JIETHEH CecCUu JJIsl TOTO, YTOOBI MPenoaaBaTelib YCIeNl UX 10 3a4eTa MPOBEpPUTh, a CTY-
JIEHT ycIell Obl UCIIPABUTD BHISIBICHHBIE B pa0OTax OLIUOKHU.

B ocBoeHMM NMCHMIUIMHBI MHBAIMIAMH W JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3I0pOBbsl OOJBIIIOE 3HAYCHHE WMEET WHJIMBHIyalbHas ydeOHas pabora (KOHCYJIbTallUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMM 10 TIPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIOCOOCTBYIONTUM MHIUBUIYaTN3allMU O0yYEHHS U YCTAHOBJICHUIO BOCIUTATENILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOyJarouuMcs WHBAJIUIOM WM JIMIIOM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

VYcenemHocTh OCBOCHUS CTY/IEHTOM YU4€OHOM JUCIUTIIIMHBI OTPAKAETCS B €T0 pelmuHnee —
cyMMme OaiioB, KOTopas (OpMUPYETCS B TeUeHHe OOydeHUs MO pe3yibTaTaM BBIMIOIHEHUS J0-
MAaIIHUX PadOT, YCTHBHIX OMPOCOB U AKTUBHOCTH HAa CEMHUHAPCKOM 3aHSATHHU.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMbIX NPH OCYLIECTBJICHHHU
00pa3oBaTeIbHOIO NPoLeCcca 10 JUCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

1 KoHcynpTUpOBaHUE TIOCPEICTBOM IEKTPOHHOM MOYTEHI.
2. Mcnonp30BaHue 2JIEKTPOHHOM Mpe3eHTanuu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 00eCIeYeHUsI.
1. Cpena MoaynbHOTO JMHAMU4ecKoro ooyuenust Moodle.
8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

2. DnekTpoHHas OubmuoTeyHas cucrtema «Y HuBepcurerckas oudarorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).
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3. DnekTpoHHas OubnroTeyHas cucteMa uznarenberBa «Jlaaby (https://e.lanbook.com/).
4. DnexkTponHas oubnmoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

06pa30BaTeJ’ILHOFO npomecca mo JMCUUIIMHE (MO)Iy.TIIO).

MaTepHaﬂbHO'TeXHquCKOG obOecrieueHue JAUCIHHUITIINHBI

Ne Bun pabot
(MOAyJIsT) ¥ OCHAIIEHHOCTh

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

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

3. | Jlaboparopubie -
3aHATUS (JIaboparopuble 3aHATHA B JAAaHHOW y4yeOHOW IUCIUIUIMHE HE

IPEAYCMOTPEHBI.)

4, ['pynnoBsie Aynuropus 230c, ocHallleHHasi MarHUTHO-MapKEePHON JOCKOM.
(MHAMBUAYATBHBIC)
KOHCYJbTAIIUU

5. | Texymuit KOHTpOIb, | Aynuropusi 227c, OCHAIEHHAs MEPEHOCHBIM MPOCKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEePHOM TOCKOH.
aTTeCTaIus

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