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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 ¥ METOJaxX MOJICKYJISIPHON (DM3UKH, a TAK)KE JaTh HABBIKH PEIICHHS 3a/1a4 U HIKCIEPUMEH-
TaJbHON PaOOTHI.

1.2 3agaun AUCHMUILINHEL,

— U3y4EHHUE TEOPETUYECKUX OCHOB, NOHATUI M 3aKOHOB MOJEKYJISIpHOH (pu3MKH, e€ J0-
CTHIKEHUN U TEXHUYECKUX IPUIIOKECHUN;

— U3y4YEHHE METOJI0B PEIIEHUS 3a/1a4 [10 OCHOBHBIM pa3/iesiaM MOJIEKYISIpPHON (PU3UKH;

— W3y4YeHHE METOAO0B (PU3UYECKUX M3MEpEHU M 00pabOTKH SKCIEPUMEHTANIbHBIX JIaH-

HBIX.

1.3 MecTo AucCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpamMMbl.

Hucuunnuna «MounekynspHas Qu3uka» OTHOCUTCS K 0a30Boii yactu bioka 1 momyns
«Du3uka» ydeOHOTO TUTaHa. J[JIsl yCHenmrHOro HM3ydeHWs TUCIHUIUIMHBI HEOOXOJMMBI 3HAHUS
HIKOJILHOTO Kypca (DM3MKU U OCHOB MaTeMaTHuecKoro aHanu3a. OCBO€HUE JUCIHUILIMHBI HEOO-
XOJUMO JUTSl U3YUEHUSI IPYTUX PA3EIOB (PUBUKH.

1.4 Ilepevyenn MuIaHNpPyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI.

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

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMIe- KOMIIETEHIINH o0yyaromuecs 10JKHbI
" | TeHuuu | (wm e€ yacTu) 3HATh yMeTh BJIaJleTh

1 OIIK-3 | crmocoOHOCTBIO MMEIONIYIOCS B JIH- HAWTH JOIOIHUTENb- | METOdAMU
BJIaJIETh OCHOB- TEpaTyPHBIX U JIEK- | HYIO Y9eOHYIO HH- perteHus
HBIMU METOJIaMH, | TPOHHBIX UCTOYHHU- | (hopMaIHio 1Mo MoJe- | 3ajad 1o
crocobamu u Kax MHPOpPMAIUIO O | KYJISIpHOH Qu3suke, OCHOBHBIM
CpEICTBaMU MO- | TEOPETUYECKHUX OC- | CBA3AHHYIO C €€ Uc- | pa3zaenam
Jy4eHUs, XpaHe- | HOBaX, MOHATHAX U | TOpUEH, COBPEMEH- | MOJICKYJISIp-
HUS, IepepaboTKH | 3aKOHAX MOJIEKY- HBIMU JIOCTHXEHUS- | HOM (pU3HKH
uH(popManun JSpHON QUBKKH MH U TEXHUYECKUMH

NPUIOKEHUSIMHU

2 | OIIK-6 | cmocoOHOCTBIO METO/bI SKCTIEPH- H0JIb30BaThCS METOAaMHU
IPOBOJTUTH WH- MEHTaJIbHBIX U3ME- | U3MEPUTEIbHBIMA 00paboTKH
CTPYMEHTAJIbHBIE | PEHUN Pa3TUYHBIX npubopamu HKCIIEPUMEH-
WU3MEPEHUs CBOWICTB BEIIECTB TaJIBHBIX

JTAHHBIX




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 110 BUIaM padoT.

OO11ast TPYAOEMKOCTh AUCHUIUIMHBI cocTaBisgeT 3 3ad. ex., (108 yaca), u ux pacmopeme-
JICHHE 110 BUAaM paboT MpeACTaBIeHO B Ta0JIHUIIE.

Bun yae6HO# paboThI Bcero | 1-ii cemectp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 14 14
3aHsTHS TEKIIMOHHOTO THIIA 6 6
JlaGopaTopHble 3aHATHS 4 4
3aHATHSI CEMUHAPCKOTO TUIIA 4 4

(ceMuHapbl, MPAKTUYECKUE 3aHATHSA)

HNnas koHTaKTHas padora:

KPII 0,2 0,2

[Tpomexyrounas arrectanus (MKP), sxzamen 0,3 0,3

CamocrosiTeJibHas padoTa, B TOM YHCJIe:

[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 48,8 48,8

BrimonmHeHue TBOPUECKIX, KOHCTPYKTOPCKUX M UCCIIEIOBATEIIbCKIX 12 12

3aJJaHui, YIIyOJISIONMX ¥ PACITUPSIONINX JICKIIMOHHBIH MaTeprall

Pemenue 3agay o MoJyieKyssipHOM pu3nKe 12 12

Odopmienne u MOAroTOBKA K 3aIIUTE Ja0OPATOPHBIX padboT 12 12

KonTpoJn:

[TonroToBKa K dK3aMEHY 8,7 8,7

OO0mas Tpya10eMKOCTh | 4ac. 108 108
B TOM YHCJIe KOHTAKTHas padora 14,5 14,5
3a4. efl. 3 3

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnipenenenuie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.
Paznensl (TeMbl) AMCLUUIUINHEL, U3ydaeMble B 1-M  cemecTpe:

KonndgecTtBo yacos
HanmenoBanue AynuropHas Bueayauropnas
Ne paznenos (Tem) Bcero pabora paborta
JI 113 JIP CPC

1 | UneansHblii ra3 23 1 1 1 20
2 | SIBmenus mepeHoca 23 1 1 1 20

B razax
3 | TepmonHaMuKa 28,8 2 1 1 24,8
4 | PeanbHbI€ ra3bl, )XHIKOCTU 24 5 1 1 20

Y TBEPJIbIC TEa

Hmozo no oucuunnune: 6 4 4 84,8

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



2.3 Conep:xaHue pa3iesioB (TeM) TMCHUIIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

JIbl TIEPBOTO U BTOPOTO poAa. YpaBHeHune Knaneiipona
— Knay3uyca. /luarpamma coCTOSIHUIA.

dopma
Ne Hanveropare Copepxanue pazzeina (TeMbl) TEKYLIETOo
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1 MounekynsapHo-KuHeTHYecKas Teopusi. Mismepenus ¢u-
3WYECKHX BEJIMYMH B MOJICKYIApHOH ¢u3uke. Pacuer
MOTPEUIHOCTEN 3KCIEPUMEHTAIBHBIX U3MEPEHUN.
N3onpoueccel. YpaBuenne Menaeneepa-KnamneiipoHna.
WneansHbiid 3akoH JlaneToHa. MosnspHas macca cmecu. OCHOBHOE
ras YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH HJIe- VY CTHBIHR
anbHOrO raza. bapomerpuueckas popmyna. Pacnpene- ompoc,
nenne bonbumana. Pacnpenenenne MoJIEKyII ra3a mno 3aImTa
CKOpOCTSM (pacnpernenenue Makcsena). JIP, tBOp-
— YECKUE
OddexTuBHBIN qUaMETp U cedeHre Mosekyibl. Cpea- 3aIaHMAAL.
Hsis JUIMHA CBOOOIHOTO Mpo0era v YUCIIO CTOJIKHOBE-
Anenus Huil. Bakyym. Jluddysus B razax. 3akon Puka. BuyT-
IICpEHOCA pennee Tperne. Popmyna Herotona. TemmonpoBo-
B rasax HOCTb. 3akoH Dypne.
2 Pa6ota raza. [lepBblii 3aKOH TEPMOJUHAMUKH H €TO
IIPUMEHEHHUE K H3ompoueccaM. TermioeMKocTh ue-
anbHOrO raza. YpaBHeHnue Maiiepa. Annabatudyeckuit YCTHbIH
nporuiecc. [TonuTponuueckuii mporecc. IHTPOIHUS. o1mpoc,
TepMoHHAMUKA Bropoii 3akoH TepMoauHaMUKU. TpeTnii 3aK0H Tep- 3ammuTa
MOAMHAMUKH. Pacuer u3MeHenus sHTponuu B mpouec- | JIP, TBOp-
cax MJIEabHOIO ra3a, Ipy HarpeBaHUM U IJIABJICHUU. YECKHE
Tennosas mammza. [{ukn Kapro. Teopems! KapHo. 3a/1aHus.
XoJioauiabHasi MalluHa.
3 Peanbnble ra3sl. Kputnueckoe cocTossHuE. Y paBHEHHE
Ban-nep-Baansca. b dexrt Ixoymns — Tomcona. DH-
tanbnus. XKuakoctu. CBoboaHas sHeprus. IloBepx-
HOCTHOE HaTsHKEHHE. Y CIIOBHS PABHOBECHS HA 'paHu- | Y CTHBIH
PealbHbIe Ta3bl, LI€ IBYX KUJKOCTEN U HA TPAHULE KUJIKOCTh — TBEP- ompoc,
KIIKOCTH 1 noe Teno. CMaunBaHue, HecMadnBaHue. JlaBieHne mos 3amuTra
TBEpJIbIE Tena VCKPUBJICHHOU ITOBEPXHOCTBIO JKUIKOCTH. PopMyiia JIP, TBOp-
Jlannaca. Kanwuisipasle siBnenns. Kpucrammueckue YCCKHC
TBEPJBIC TEJIA U UX TEIUIOEMKOCTh. Da30BbIE NIEPEXO- 3a/laHuA.




2.3.2 3aHATHA CEMHUHAPCKOT0 THUIIA.

Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHATUN dopma TEKyIIEero
" | pasnmena (Tembl) (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. NneanbHbiit Bbapomerpuueckas hopmyna. Pactipenenenue
ras MOJIEKYJI ra3a 10 CKOPOCTSM (pacupeieneHue YCTHBIH 01poc.
Makcsena). TectupoBanue.
SABnenus Juddysus B razax. 3akon Duka. TBopueckue
IepeHoca Bnyrpennee tpenue. ®opmyna HeroToHa. 3a7anusd.
B razax TenmonpoBogHOCTh. 3akoH Dyphe.
2. Tepmoaunamuika |[[IepBbiii 3aK0H TEpMOAMHAMUKH. TerioeM-
KOCTh UJICaJIbHOTO Ta3a. AmabaTuaecKuit .
npouecc. DuTponus. Pacuer usmeHeHus sH- YeTHblii onpoc.
TPOIHNH B MPOLIECCAX HAEATHLHOTO Ia3a. Tectuposanue.
TBopueckue
Peanbuble rasel, |PeanbHble rassl. YpaBHenue Ban-nep-Baansca. S
KHUJKOCTU U Kunkoctu. JlaBnenue noj KCKPUBIEHHOM MO~ '
TBEPJBIC TEJIA BEPXHOCTBIO xkuaKocTH. Popmyna Jlamaca.
2.3.3 JlabopaTopHbIe 3aHSITHS.
CTyneHThI BBITIOIHSAIOT HECKOJIBKO paboT U3 OOIIEro mepevHsi, KOTOPbIi MpeAcTaBieH B
TabsuLe.
Ne Hammenopanne HaumenoBanue 1a00paTopHBIX paboT Popwma Tekymiero
paznena (Tembl) KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonsbl (JIKT-10).
Ornpenenenre yHUBEpCaIbHOM ra30BoM MOCTOSH- Sammra JIP
Hoil. [IpoBepka 3akona boitng-Mapuorra. Onpene-
JIeHHE HEeU3BECTHOr0 00beMa CoCy 1a.
2 Wneansubiii HN3mepenue atMochepHOro 1aBjieHUs.
ras Omnpenenenue atMochepHOTO TaBICHHUS, UCIIONIb3Ys 3amuta JIP
3akoH boins-Mapuorra u U-00pa3Hyto TpyOKy.
3 Omnpenesienne BIaKHOCTH BO3AyXa.
Omnpenenenne BIaXHOCTH BO31yXa B KOMHATe, U3- ammra JIP
Mepsisi TaBJIeHHE HACKIIIEHHOTO Mmapa.
4 CsoiictBa razos (JIKT-2. 3aganue 16). Samra JIP
OmnpenieneHne TeIONPOBOHOCTH BO3/1yXa.
5 Onpenenenue ko3(ppuHeHTAa BHYTPEHHEI0 TPe-
HHSl, CpeIHel JJIMHBI CBOOOIHOTO npodera u 3¢-
(peKTUBHOrO TUAMETPa MOJIEKYJI BO31yXa.
SBnenus (Onpenenenue mapamMeTpOB MOJIEKYJI, BXOSIINX B Janmrra JIP
nepeHoca COCTaB BO3/lyXa, HCTIONb3yst popmyny [lyazeiins
B razax JUTSL TIpoliecca MPOXO0XKACHUS BO3/TyXa Yepe3 TOHKHM
KaImuJuIsIp.
6 Ipoueccs! B razax (JIKT-5. 3aganue 15).
Onpenenenne BA3KOCTH BO3/1yXa MO €ro TEYEHHIO B Samura JIP
KanuJuispe.




2

3

SIBnenusa
nepeHoca
B raszax

Ipoueccn! B razax (JIKT-5. 3aganne 15.1).
W3yueHne 1aMUHAPHOTO U TYPOYJIECHTHOTO TEUCHUS
rasa.

3amura JIP

10

Tepmo-
JUHAMMKa

OnpenesneHne OTHONIEHUS yeJbHBIX TeIJ10eM-
KOCTeil.

Omnpenenenue mokasarenis aauadaTbl METOA0M
Knemana-Jlezopma.

3amura JIP

CgoiicTrBa razos (JIKT-2. 3aganue 8).
OmnpeneneHue mokasareis aauadaTel 10 CKOPOCTH
3ByKa IIPH Pa3HBIX TEMIEpaTypax.

3amura JIP

Tepmoannamuxa (JIKT-9).

OmnpeneneHre TeMIEpaTypHOro KosgpuineHra
napyieHus. Hax ok ieHre MOIITHOCTH, TEIIOEMKOCTH
u KI1J] narpeBarens. OnpeeseHrue TemI0eMKOCTH
BOJIBI.

3amura JIP

11

12

13

14

16

17

18

19

PeanbHbIe rassl,
JKUIKOCTH U
TBEPJBIC TEIA

Omnpenesienne K03 GuUIIHEHTa BHYTPEHHET 0 TPe-
HUS KUAKOCTH 10 MeToay CTokca.

Brruncnenue ko duirienTa BHyTpEHHETO TPEHUs
rimmucpuHa, u3Mepss CKOpOCTh MaJICHUS B HEM
CBHUHIIOBOTO IIAPHKA.

3amura JIP

N3mepenue pu3dnvecKuX XapaKTEPUCTUK BOAbI
JIKT-7. 3ananmne 13).
HaxoxneHnue yaenbHOU TEeIIOThl UCITAPEHMS BOJBI.

3amura JIP

HN3mepenune pu3nuecKnx XapaKTEePUCTHK BOIbI
(JIKT-7. 3apanus 19 u 20).

UccnenoBanue moBEpXHOCTHOTO HATSKEHHS U BS3-
KOCTH BOJIbl B IMAIIA30HE TEMIIEPATYD.

3amura JIP

Omnpenesienne K03(pPUIHEHTA TOBEPXHOCTHOTO
HATSKEHUs BOJABIL.

Ornpenenenne ko3P huIlMeHTa MOBEPXHOCTHOTO
HATSDKEHHUS BOJIbI METOJJaMHU OTPbIBA KAIlJIA U MIPO-
BOJIOYHOM METIIH.

3amura JIP

Onpenesienue TemneparypHoro kodgppuuuenra
JIMHEeHHOT0 pacIIMpeHus MeTaJlia.
Onpenenenne ko3P hUlIMeHTa TUHEHHOTO PaCIIH-
PEHHUS ATFOMUHUEBOT0, METHOTO 1 JKEJIE3HOTO
cTep>kHel B nuanasone reMnepatyp 20-100 °C.

3amura JIP

Onpenenenune ko3¢ GuureHTa TENJI0NMPOBOIHO-
CTH TBeP/BIX TeJl.

Ornpenenenne k03P GUIUEHTA TETIIOMPOBOTHOCTH
OpPraHUYeCcKOro CTEKJIa METOJIOM CpaBHEHHMS C 3Ta-
JIOHHBIM 00pa3IoM U3 300HUTA.

3ammura JIP

Csoiicta TBepaoro tena (JIKT-8. 3ananus 11 u
14).

Ornpezenenrie TeII0EMKOCTU U TEIJIOTHI TUIaBICHUS
MeTaJla.

3ammura JIP

OnpeneseHue TeNJ0eMKOCTH MeTaJLIa.
Onpenenenre yaeabHOW TEIIOEMKOCTH aTFOMUHHUS
1 KeJe3a KaJIOPUMETPUUYECKUM METOIOM.

3amura JIP




2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboTsl — HE IPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHH sl JJIs1 CAMOCTOATEIbLHON padoThI
00y4YaKIIUXCS 10 TUCHHILINHE (MO1YJII0).

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI

No Bux CPC N
110 BBITIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1. |[Ipopabotka Metoanyeckue yKa3zaHus 110 U3Yy4EHUIO TEOPETHYECKOro MaTepHuaa,
TEOPETUYECKOTO  |yTBEPKICHHBIC Kadeapoil parnopu3uKu 1 HAHOTEXHOJIOTHIA, TIPOTO-
MaTepuaia ko Ne 7 ot 20.03.2017.
2. |Bwimonnenue 1. Xyxa M.A. MounekynsapHas (pu3nka: TEKCThI JISKITUH (C 3a7aHus-
TBOPYECKUX, mu o TPU3) / M. A. XKyxa. — Kpacnonap: Kybanckuii roc. yH-T,

KoHcTpykTOpckux [2011.

U HCClIeoBaTeNb- (2. Marepuaisl B 3JIEKTPOHHOM BHJIE B CPeJie MOIYJIHOTO JHHAMU-
CKUX 3a/IaHHH geckoro o0y4enus Moodle KyoI'Y Ha caiite http://moodle.kubsu.ru:
nHpOpMaNKs 0 TEOpHHU perieHus nzodperarensckux 3anad (TPU3)
JUIsL Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH.

3. MeTtoauueckue yKa3aHusi K CaMOCTOSATEIbHON padoTe CTy1eHTa
JUIs1 BBITTOJIHEHHSI TBOPUYECKUX 3a/laHUM 110 peIIeHUI0 U300peTaTeb-
CKHUX 3aJ1a4, YTBEpXKICHHBIC Kadeapor paarno(hu3uKi 1 HAHOTEXHO-
soruit, mpotokos Ne 7 ot 20.03.2017.

3. |Pemenue 3amau no |1. Metoauueckue ykazaHus JJs pellieHus 3a/1a4 1o (pu3uKe, yTBep-
MOJIEKYJIIPHOM XJIEHHbIE Kadeapoil paarnou3nKu U HAHOTEXHOJIOTUH, IPOTOKOJ
¢duzuke Ne 7 01 20.03.2017.

2. Marepuainsl B 3JIEKTPOHHOM BHJI€ B CPEJIe MOLYJIBHOTO JJMHAMU-
yeckoro ooydenus Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru:
IIPUMEPHI peIlIeHUs 3a/1a4 U KpaTKUe PEKOMEH AU M0 UX pelle-

HUIO.

4. |Odopmnenue u 1. Meroaunueckre yka3zaHus 110 BBIIIOJHEHUIO JIAOOPAaTOPHBIX padoT,
MOJTrOTOBKA K yTBEp KJeHHbIe Kadeapoil parinopu3nKi 1 HAHOTEXHOJIOTHA, TPOTO-
3ammTe 1abopa- koi Ne 7 ot 20.03.2017.

TOPHBIX padoT 2. Xyxa M.A. MonekynsipHas pusnka: 1adopaTopHbie paboThI /

M.A. Kyxa, E.H. Kyxa, I'.Il. Unpuenko. — Kpacuonap: Kybanckuit
roc. yu-T, 2014,

VY4ebHO-MeToIMYecKhe MaTepualibl Ul CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npegocrapisroTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS HH(POpMALINN:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIst i1l ¢ HapyleHUs MU ONIOPHO-JIBUTAaTEIBHOTO anmnapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH MepedyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAIOIIUXCS.



3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

[Tpu peanuzanuu yueOHONW pabOTHI MO OCBOCHHUIO JUCHUIUIUHBI «MonekymspHas Gpusu-
Ka» UCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEeNIbHBIC TEXHOIOTHH:

— UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH;

— npoGsieMHOe 00y4eHue.

Ha nexmum BeiHOCUTCS 20 % MaTepuana HM3JI0XKEHHOIO B MPOTrpamMMe JUCHUTUIHHBIL.
Ocranbnbie 80 % marepuana BEIHOCITCS IJIs1 CAMOCTOATEIBHOTO M3ydeHUs. YacTh JEKIIMOHHBIX
3aHATUNA MPOBOMASATCS B CIELUATM3UPOBAHHON aylIUTOPUU C NMPUMEHEHUEM MYJIbTHMEIUHHOTO
IPOEKTOpa B BUJE yueOHOI npe3eHTanuu ¢ oocyxaenuem. [Ipu o0bsICHEHUN HOBOTO MaTepuana
UCIOJIB3YIOTCS MPOOJIEMHOE U3JI0KEHUE MaTepHaiia u nouckonas Oecena. [lo ocHOBHBIM pasje-
JaM JMCUUIUIMHBI BBIMYIICHO ydeOHOoe m3naHue «MomnekynsipHas (U3UKa: TEKCThI JICKIUN»,
uMmeromnieecss B ononuoreke Kyol'Y. CryaenTam ydeOHBIN MaTepHasl MPEIbABISCTCS TaKKe U B
AIIEKTPOHHOM BHUJE JUI O3HAKOMIICHHS M M3Yy4eHUs. biarogaps 3ToMy cokpaimaercs Bpems Ha
KOHCIIEKTUPOBAHUE JIGKIIMOHHBIX 3aHATHI, YTO MO3BOJSET IMOKa3bIBaTh JIEMOHCTPALMOHHbBIE
OTIBITHI ¥ HATJISIZHBIE TIOCOOMSI, 00CYKIaTh COBPEMEHHBIEC TIOCTH)KCHUSI HAYKW U TEXHUKH, pa30ou-
paThb KOHKpETHBIC MPOOJIEMHBIE CUTyalluu M M300peTaTenbckue 3agaund. Kpome Toro, B KOHIIE
KaXJIOTO JISKIIMOHHOTO 3aHATHUS CTYACHTAM INPEAJIaraloTcs sl BHIIOJHEHHUS TBOPYECKHE, KOH-
CTPYKTOPCKHE M HCCIIE[OBATEIbCKUE 3a/laHusl, YIIAyOJSIolue U PaCHIMPSIONIUE JCKIIMOHHBII
MaTepHall, pa3BUBaIOIINEe HHHOBAIMOHHOE MBIIIUICHNE U (paHTa3MI0, a TAKKe yMEHUe paboTarth ¢
MPUBJICYCHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN AJISl MOMCKAa y4eOHBIX MaTepua-
70B B cetn MHTEepHeT. 3ajaHnss OCHOBAHBI HA COBPEMEHHOW TEXHOJIOTUM TBOPYECTBA — TEOPHUH
pemienus uzodperarenbekux 3aaad (TPU3), u pe3ynbTaThl BBINOIHEHUS 3THX 3aJlaHUN 00CyX-
JAFOTCS HA CIICIYIOMIEH JISKIIUHN UM CEMHUHAPCKOM 3aHSTHH.

HNubopMainoHHO-KOMMYHHUKAIIIOHHBIE TEXHOJOTUHU MPEICTaBICHbl TaKXKEe CPEeNOr MO-
IyJIbHOTO AuHamMu4deckoro ooydenuss Moodle. Ha caiite Moodle Ky6I'Y co3nman 3nmeKTpoHHBIH
Kypc «MonekynspHas ¢usuka g OTDy» ana obecrieueHuss HHTEPHET-MOAIEPKKH 00yUeHusI.
CryneHTaM JOCTYIHBI CIEIyIOIUe y4eOHO-METOIUYECKUE MaTepHalbl B DJICKTPOHHOM BUJE:
KOHCIIEKTHI JIEKLMI, MpUMEphl pelIeHHsl 3a/1a4, ONUCaHus Ja00opaTOpHbIX paboT ¢ peKoMeHaa-
[USMH 110 UX OQOPMIICHHIO H 3aIUTe, TECT, EPEYHN YICOHOH JUTEpaTyphl U IK3aMEHAIHOH-
HBIX BOIIPOCOB, MH(OPMAIIUSA O PaMOHAIBHBIX NpUEMax 3allOMUHAHMs y4eOHOTO Marepuana u
OBICTPOMY KOHCTIEKTHPOBAHHUIO, MATEPHAJIBI JIJISl Pa3BUTHS TBOPUYECKUX CIIOCOOHOCTEH.

Ha npakTnyeckux (CeMHHAPCKHX) 3aHATHAX PAaCCMAaTPUBAIOTCA (PparMEHTHI TEOPUH,
TpeOYIOIIHE CIOXKHBIX MATEMATUIECKUX BBIKIIAJOK, PA3IMYHBIC METO bl pEIICHHS 3a/1a4, Hanbo-
Jee TUIIMYHBIE, TPYJHbIE U TBOpUYECKHe 3a1aun. [ 3aKkpenieHus MaTepuala, paccMaTpuBaeMo-
r0 Ha CEMHHApax, CTYICHTHI MOJyYaroT JOMalIHee 3a/laHiue B BUAE KOHTPOJIBHOU paboThI, co-
cTosiiiel u3 4 yacrteil Mo BceM TeMaTHUECKUM pa3/iesiaM MOJIEKYIIAPHON (GU3UKH.

JlaGopaTopHble 3aHATUSI TIPOBOJATCS B CIICIUATU3MPOBAHHON JIAOOPATOPUU MOJIEKY-
JsipHOM (pr3ukM Ha nabopatopHbIx ycTaHoBkax JIKT rpynnamu cryneHToB u3 2 yenoBek. Ha na-
OOpaTOPHBIX 3aHATUSAX CTYACHTHI 3HAKOMSTCS C METOJaMHU DKCIIEPHUMEHTAIBHBIX H3MEpPEHHN
Pa3INYHBIX CBOMCTB BEILECTB, YUaTCsl MOJIb30BAThCS U3MEPUTEIbHBIMHU IPHOOPAMHU, OBJIAJIEBAIOT
METOaMHU 00paOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

D¢ dekTuBHOCTH YUeOHOU AEATEIBHOCTU CTYIEHTOB OLIEHUBAETCS MO PeTMHIOBOI cH-
cTeMe.

B yuebHOM mporecce UCTONB3YIOTCS CIEAYIOIINE AKTUBHbIE H HHTepPaKTHBHBbIE (op-
MbI TIPOBEICHUS 3aHSATHIA: JIEKITMOHHBIE IEMOHCTPAIIMU C 00CYKICHHUEM, JUCKYCCHS, TOMCKOBAs
6ecena, TBopueckre MHCTpyMeHThl TPU3, pa30op KOHKPETHBIX CUTYyallui, TBOPUECKUE 3aaHMs,
paboTa B MaJIbIX TPYIINax.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbsSI IPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTAIM C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.



4. OneHo4YHbIe CPeACTBA IJIsl TEKYLIero KOHTPOJIS yCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTalNU.

Texymuil KOHTPOJIb:

— YCTHBIN OMPOC 10 KOHTPOJILHBIM BOIIPOCaM IO pa3ziesiaM yueOHON IpOorpaMMBl;
— TECTHPOBAHHUE;

— TBOPYECKHE 3aJaHHs [l CAMOCTOSATEILHOU PadOTHI;

— 3amuTa J1abopaTopHBIX PadoT.

[TpoMexyToUuHas aTTECTALUS:
— KOHTpOJIbHAs paboTa, YK3aMEH.

4.1 ®donx OLIEHOYHBIX CPEACTB /IJIsA MPOBeAeHHUs TeKYIleld aTTecTAlNH.

4.1.1 Ipumepsbl KOHTPOJLHBIX BONPOCOB 1O pa3aeaM y4eOHO#l mporpamMmbl (a1
YCTHOTI'O OIpoca).

Paszoen 1. Hoeanvuwiii 2as.

Onumure NpoCcTeMIy0 MOJENb BELIECTBA — WJICAJIbHBIH ra3.

Kakwue ymporienus 1enanich Mpu BeIBOAE OapoMeTpruecKond (opmMyItbl?

Kax M0oxkHO MpuOIN3UTENBHO OLIEHUTH BBICOTY aTMOC(ephI?

OOBsicHUTEe (DU3HUYECKUN CMBICH pacnpenesienus boabpimana.

KaxoB ¢usnueckuii cMbIci QYHKIUU paclipeeeHIs] MOJEKY 0 CKOPOCTAM?

Pa3zoen 2. flsnenus nepenoca 6 2azax.

[TpuBenuTe NprMepbl UCIOIB30BaHUS BaKyyMa B TEXHUYECKUX YCTPOUCTBAX.

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

[Touemy muddysust KuAKOCTEH MPOUCXOAUT 3HAYUTEILHO MEMJICHHEE, YeM TupQy3us
ra3zos?

UYro HazpiBatoT kodppunueHToM nudpdy3un (BA3KOCTH, TEIUIONPOBOAHOCTH)? OT KakuX
[IapaMeTpPOB OH 3aBUCUT JJIS T'a30B?

Kak BA3KOCTb ra3oB 3aBUCUT OT TEMIIEPATypbI?

Pazoen 3. Tepmoounamuxa.

[Touemy temnoémkocts Cp 60mbIIe TeTuIoéMKOCTH Cy?

UYTo MpOUCXOAUT C TEMIIEPaTypOil Ta3a, €CIIM OH PaCIIUPSETCs MPH IMOCTOSHHOM JIaBJie-
HUU?

UTo MPOUCXOAUT C TEMIIEPATYPOH Ta3a, €CIIM OH PaCIIApseTCs aanadaTnIecKu?

B nusenbHOM ABHUratene BO3AyX MOABEPTacTCs OUYEHb CHIIBHOMY M OBICTPOMY CXKATHIO.
st uero sto nenaercs?

Kakne KOHCTPYKITNH «BEYHBIX JABHTATEIEH» «CO3/IaHBD» TI0 3aKOHAM MOJIEKYJISIpHOH (u-
3UKU?

Pazoen 4. Peanvnule 2azvl, Hcuokocmu u meepovle meid.

OObsicHUTE pa3NUUMe 3KCIEPUMEHTAIBHBIX M30T€PM M H30TEPM, COOTBETCTBYIOIUX
ypaBHeHUI0 Ban-nep-Baanbca.

Kakyro *uaKocTb MOKHO HAJIUTh B CTAKaH BBILIE €r0 Kpaép?

[ToueMy y Bcex BelIecTB MOBEPXHOCTHOE HATSKEHHE YMEHBLIAETCS C YBEIIMYEHUEM TEM-
neparypsi?

XKunkue nekapcTBa 4acTO OTMEPSIOT KalUIAMU. SIBIISE€TCSA JM 3TO JAOCTAaTOYHO TOYHOM
Mepou?

Yro Takoe «OMMeTauD» U TJIe OH MPUMEHSIETCS?
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4.1.2 IIpumep TeCTOBOIO 3aJJaHMSI AJIA CEMUHAPCKOT0 3aHATHS.

1. Ouenure, BO CKOJBKO pa3 YBEIMUMBAETCS CPEJAHEE PACCTOSHUE MEXKIY MOJEKYJIaMu
BOJIbI IIPY MIEPEX0/IE BOJIbI U3 TBEPJOTO B ra3000pa3HOE COCTOSIHUE MPU HOPMAJILHOM JIaBJICHUU?

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

2. Kak u3MeHuTCs AaBiieHrEe HACBIIIEHHOTO Mapa Mpu U30TEPMUUYECKOM YMEHBIIIEHUU €TI0
oobema? (YBeauuutcsi. YMeHbmurTcsi. He u3menurcs.)

3. Ilpu norpyXeHuH B >KMJIKOCTh KaNWUIIPHON CTEKIISIHHOM TPYOKH YPOBEHb >KHMJIKOCTH
B HEeW MOJHAJICA Ha 4 MM HaJl YPOBHEM >KHJAKOCTH B cocyjne. KakoBa BbicOTa moabeMa ypOBHS
TOM K€ )KUJIKOCTH B CTEKJIIHHOM TpyOKe ¢ OTBEpCTHEM B 2 pasza 0oJblLIero nuamerpa’?

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

4. 7 r a30Ta U30TEPMUYECKH pacCHIUPSIOTCS OT oObeMa 2 i1 g0 oObema 5,44 n. Haittu
MPUPOCT SHTPOIUHU [IPU ITOM IMPOIIECCE.

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

5. Honb3ysck 3akoHoM [lionmonra u [ltu, HaATH ynenpHYIO TEIIOEMKOCTh Kele3a (Mo-
JsipHas Macca kene3a pasHa M = 0,056 kr/mMoib).

(130 Jox/(xr-K). 328 x/(xr-K). 445 {x/(kr-K). 470 Lx/(kr-K). 520 dx/(kr-K).)

4.1.3 Ilpumeps! TBOpuYeckux 3ajanuii Ha ocHoBe TPU3 (koHcTpyKTOpCKOH U
TEeXHUYECKOH HAMPABJIEHHOCTH) /1JIsl CAMOCTOSITEIbHOH PadoThI.

1. I'a3-paboTHHK.

OO0bIuHO pabounii opraH TEXHUYECKUX CUCTEM BBIIIOJIHEH U3 TBEPAOIO Teja, Halpumep, y
HKCKaBaTopa — KOBII, y TpamBasi — Kojeco. (Paboumii opran — 3TO 3JIEMEHT, BBINOIHSIOMIAN
[JIABHYIO TOJIE3HYI0 (DYHKLHIO TEXHUUYECKON CHCTEMBI U K KOTOPOMY B JaHHOM cucTeMe MOJBO-
nutces sHeprus.) [IpuBenure npumepsbl YCTPONCTB, B KOTOPbIX pab04YMM OpraHOM SIBJISIETCS ras.
KakuMm 3akoHaM pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opraH u3 raza?

2. BoicoTa 31aHus.

Kak u3Meputs BbICOTY 371aHMs ¢ momolibio 6apomerpa? Mcnonb3ys usBectsiii B TPU3
metoq Pobunsona Kpys3o, BbIABUTE CKpbIThIE (HEOUEBUIHBIE, HOBBIE) CBOMCTBa OapoMeTrpa U
npeioxkute 10 pa3HbIX CIOCOOOB ONpeIeNeHus BBICOTHI 3/1aHUS.

3. [Ipuodops! 11 n3MepeHus 1aBJIeHHS.

B «cunpHBIX» M300peTeHHsIX Bceraa MpuMeHstoTcs gusndeckue 3¢gdexrsl. Uto Takoe
«pusmnueckuit 3pdpext»? B TPU3 cymecTtByeT cnenuain3upoBaHHbIN yKa3zaTelb (U3NYECKUX
3 dexToB U sABIeHUN 11 n3odperareneil. [To marepuanam cetu HTepHET U3yunTe pa3iuyHble
KOHCTPYKIUHU NMPUOOPOB JIJIs1 U3MEPEHUS JaBICHUS: MAaHOMETP, AU depeHIInaIbHbIi MAaHOMETP,
BaKyyMMETp, OapomeTp, JaTuuku JaBieHus. CocTaBbTe CIHMCOK (PU3NUECKuX 3PPEKTOB, HA OC-
HOBE KOTOPBIX pabOTarOT 3TU NPUOOPHI.

4. BakyyM B Hayke, TeXHMKe U ObITY.

Hcnonws3oBanne mycToThH (BakyyMa) BMECTO BEIIECTBA — 3TO OJMH W3 3aKOHOB Pa3BUTHS
TEXHUYECKUX CHUCTEM U OJMH U3 M300peraTenbckux npuéMoB. HaGepurte B m000# MOMCKOBOM
cucteme B VIHTepHETE clloBa «BaKyyMHBI», «BaKyyMHas», «BaKyyMHO€» U COCTaBbTE CIIHCOK
TEXHUUYECKHUX YCTPONCTB U TEXHOJOTUM C UCIIOJIb30BAHUEM BaKyyMma.

5. CamoaeJIbHBII KaJg0puMeTp.

Hcnonp3ys BELIECTBEHHO-IIOJIEBBIE PECYPCHI (4 UMEHHO HAJCHUCTEMHBIE, «KOIECUHBIE)
pecypchbl BellecTBa), CKOHCTPYUPYHTE U U3TOTOBBTE CaMOJIEIbHBIN KaJOPUMETP U3 IIIACTUKOBON
OyThUIKH 1,5 J1 1 amOMUHMEBOI OaHKHU M3-110/1 Ta3UPOBAHHON BO/IbI 00BEMOM 0,33 1.

6. Cocrosinus BewecTsa.

Hcnone3ys usBectHelid B TPU3 «MeTon uncnoBoi ocu», pa3MeCTUTE Ha OCU U3BECTHBIE
arperatHble COCTOSIHUA BelecTBa. [lo kakoMy mapameTpy OHHU pacrosaratorcsi Ha ocu? Bos-
MOHO, y Bac Oyzier HeckoibKko BapuaHTOB oceil. KakiuM COCTOSHUSM BeIllecTBa COOTBETCTBYET
«HOJbY», 00JIACTh OTPULIATENILHBIX U MAKCUMAJIbHO TOJIOKUTEIbHBIX 3HAUEHUN?
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7. MMKpPOCKON U3 KAIJI BOAbI.

B 00BIYHOM MUKPOCKOIIE JIMH3BI U3TOTOBIIECHBI U3 cTekia. [Ipuaymaiite, Kak H3TOTOBUTH
MUKPOCKOII U3 Karuiy BoAbl? [103BOJISIET JIM yBENMUEHUE TAKOIO MUKPOCKOIA YBUJIETh OPOYHOB-
CKOE JIBWKEHHE, HaIpHUMep, YacTUIl aKBapesJbHOM Kpacku (Tymu) B Boae? Kakue HemocraTku
HMMEET 3TOT MUKPOCKON M Kak ux ycrpanuth? B TPU3 cymectByer pasznen o 3akoHaxX pa3BUTHUSA
TEXHUYECKUX cucTeM. KakuMm 3aKOHaM COOTBETCTBYET TAaKOM MUKPOCKOI?

8. Boaa B peere.

Hcnonb3ys 3HaHUS 110 MOJIEKYJISIpHOI (pu3mke u n300peTarenbckue IpuéMbl, H3BECTHBIC
u3 TPU3, npennoxute 10-20 pa3Hbix crioco00B TPaHCIIOPTUPOBKH BOJIBI B PEIIIETE.

4.2 ®oH/ OLIEHOYHBIX CPECTB /ISl IPOBEAeHNs MPOMEKYTOYHOM ATTeCTALMMN.
Ipumep KoHTpOIBLHOI padoTsl (UacTs 1. UaeanbHblii ras).

1. Ouenute, CKOIBKO MOJIEKYJI BBl BJIbIXa€TE, €CIU MIPH OJHOM BJIOX€ Mosrydaere 1 11 BO3-
yxa.

2. Monekynbl ra3a pacrpezelieHbl o 00beMy B CpelHeM paBHOMepHO. M3BecTHa KOH-
[eHTpanus MoJIeKys n. OIEHUTh CpeHEe PACCTOSHHE < I > MEKIY MOJICKYJIaMH.

3. B cocyne o6semoM 1 M mpu Temmeparype 27 °C HaXOJUTCA CMECh JBYX HICANBHBIX
razos: 1024 monexyn kucnopona u 2 Mons Bogopoa. HaiTi 1aBnenue cMecH rasos.

4. Ilonaras TemrepaTypy BO31yxa, MOJISIPHYIO MacCy H YyCKOPEHHE CBOOOIHOTO TaICHUS
HE 3aBUCSIIMMHU OT BBICOTHI, ONIPEEINUTh, HA KAKOH BBICOTE HAJl YPOBHEM MOPS IJIOTHOCTH BO3-
JlyXa MEHBIIIE CBOETO 3HAUCHUS HA YPOBHE MOps B 2 pa3a. Temmneparypy BO3IyXa MPUHATH PaB-
Hoii 0 °C.

5. Kakast cpennsist 3HEprus (&) MPUXOIUTCSA B COCTOSHUHA TEPMOIUHAMHUYECKOTO PaBHOBE-
cust ipu Temneparype T, — B COOTBETCTBUU C KIACCUYCCKUM 3aKOHOM PaBHOPACIIPEICIICHHUS, —
Ha OJIHY: a) OCTYMATeNbHYIO CTENEHb CBOOOIBI; 0) BpalllaTeIbHYIO CTETIeHb CBOOO/BI; B) KOJIe-
OaTeNbHYIO0 CTETIEHb CBOOOIBI?

HepequL BOIIPOCOB, BBIHOCUMBIX HA 3K3aMEH.

1. 3akonwsl umaeasbHOro rasza. BriBox ypaBHeHuss MenneneeBa-Kiamneiipona. 3akoH
ABorajipo. U3omnpoueccel (popmynsl u rpaduku). BeiBon 3akona Jlanerona. MonsipHas mMacca
CMECH.

2. JlaBnenue ra3a. BeIBOJ OCHOBHOTO ypaBHEHHs MOJEKYJISPHO-KHHETUIECKON TEOPHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HICATIBHOTO ra3a U CpeaHEd KBaJApaTHYHOU
ckopoctu. Pacnipenenenue sHepruu Mo CTeneHsM CBOOOIbI.

3. BwBox Oapomerpuueckoii ¢opmynsl. BeBon pacmpenenenus bombivana. Ombit
ITeppena no onpexaeneHuto ynciaa ABoraapo.

4. PacnpeneneHnue MOJEKYI ra3a o ckopoctsM (pacnpezaenenue Maxkcsema). Ousnuye-
CKU CMBICT (PYHKIIMH pacipeesienus. Y ciioBue HopMupoBku. Haubosee BeposiTHast CKOpOCTh U
3HaYeHHne (PYHKIMM paclpesieleHus MpH 3Toi ckopocTH. DyHKIUS pacripeieneHus 1t OTHOCHU-
TEITBLHON CKOPOCTHU. Y CIIOBHSI CYIIIECTBOBAHUSI aTMOC(EPHI TUTAHET.

5. DddexTuBHBIE TMaMETP U ceUEHHUE MOJEKYIbl. BbiBox Gpopmyn 1id cpeaHeit ATuHbI
cBOOOTHOTO IIpo0era 1 Ynciia CTOJIKHOBEHUH 1 OLIEHKA MOPSJIKa ATUX BETHMYUH. BakyyM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer kordduimenrta camo-
T y3uu.

7. Bnyrpennee tpenue. ®opmyna HetoTona. Kunemarnueckas u AMHaMU4ecKasi BA3KO-
ctu. TeruonpoBoaHOCTE. 3akoH Dyphe. CBsI3b MeXKAy KOdPIUIIMEHTaMH TTIEpEeHOCa.
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8. Buytpennss sHeprus kak GyHKIHsS cOCTOSHUA. [IepBhIid 3aKOH TEpPMOAMHAMUKH U
ero paznuuHbie GopMynupoBkH. BeiBog popmynsl s pabotsl raza. [Ipumenenue nepBoro 3a-
KOHA TEPMOJIMHAMUKHU K U30IPOLECCAM.

9. Kiaccuueckasi TeopHst TEINIOEMKOCTH HI€ILHOTO ra3a. MomsipHasi U yAenbHasl Ter-
JTOEMKOCTH U CBS3b MEXIYy HUMH. TermmoéMKOCTH MIPH TIOCTOSTHHOM JIaBJICHUH M 00beme. BhiBo
ypaBHeHUs1 Maiiepa u mokasaress aauadatsl. DU3HMUECKHil CMBICI Ta30BOM MOCTOSHHOU R.

10. AnmaGatmueckuii nporecc. BerBoa tpex gopmyn s anuadbarel. CpaBHEHHE aaua-
0aTUYECKOTO U M30TEPMUYECKOT0 MpoieccoB. BeiBoa popmyn st paboTsl Ta3a mnpu aguadbatu-
YECKOM ITpolLiecCe.

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

12. Obpatumble 1 HeoOpaTuMbIe Mpouecchl. [loHsITHE SHTPONUU TEPMOJWHAMUYECKOU
cuctemsbl. CBoMcTBa SHTpONMU. BTOpoii 3akoH TepmouHamMuku. @opmyna bosbivmana. [Topsmok
u Oecropsiiok B mpupoje. TpeTuit 3aKoH TepMOAMHAMUKHU. PacueT xoinMyecTBa TEIJIOTHI uepe3
SHTPOIHIO.

13. Pacder nu3MeHEHHsI SHTPOIHMHU B MPOIECCAX MICATHHOTO Ta3a (IpU MOCTOSHHBIX P, V,
T, Q), npu HarpeBaHUU U IJIABJICHHUH.

14. IMuxnudeckue nporecchl. Ternobas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BoiBoa popmynsr KIIJI. Teopemsr Kapuo. Paznuunbie ¢hopMynIupoBKH BTOPOro 3aKOHA
TEPMOAMHAMUKHU. XOJIO0JWIbHAS MallIMHA.

15. Peanbuble rasel. M3oTepMmbl peansHoro rasa. Haceimennsiii nap. Kputuueckoe 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-
Hsis DHeprus rasa Ban-nep-Baanbca.

17. B3ddext dxoyns — Tomcona. @usnyeckas cymHocTsb. Auddepenunanbupii Kodd-
bunment [xoyns — Tomcona. uddepeHunanbupiii 1 UHTErpaibHbI dddexT. DHTampnus.
TemnepaTypa MUHBEpCHUHU.

18. CBobGoanast sHEprUs Kak QyHKIUSA cocTOsTHUA. Tpu (HOpMYyTHPOBKH TS KOIPPHUIIH-
€HTa MOBEPXHOCTHOTO HaTsmkeHus. OnwiT [lnaro. 3aBucumMocTs kK03 PuIreHTa MOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

19. VcnoBus paBHOBecHs Ha rpaHUIIE JBYX KUAKOCTEH M HA TPaHUIIE )KUIKOCTh — TBEP-
noe teno. Kpaesoit yroi. [IpuMepsl cMaunBaHNs 1 HECMAUYHUBAHHUS.

20. /laBneHue 1moja MCKPHUBIEHHON MOBEPXHOCTHIO XUAKOCTH. BoiBos hopmyssl Jlamna-
ca. Yactuele cnyyau. Kanwinspsl. BeiBog popmysibl MOAHITHS )KUAKOCTH B KaIIUJUISPE.

21. Cummerpus KpuctaiuioB. 4 tuma kpuctaiwioB. Jledekrsr B kpucramiax. Kimaccude-
CKasi TeOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rostonra u [Itn n [xoynsa — Konmna.

22. daza. Pa3oBoe paBHOBecue. Pa30BbIe Mepexoabl NEpBOro U BToporo poaa. Ilomu-
Mopdu3M. YCIIoBHs KUNICHUS, MJIaBJIeHUs, cyonumanuu. YpasHenue Knanelipona — Knaysuyca.
TpoliHas Touka. JluarpaMmMa COCTOSIHUM.

JK3aMeH I0 TEOPETUYECKOMY (JIEKIIMOHHOMY) MaTepHainy TUCHUIUIUHBI «Moekysp-
Has (U3UKa» IPOBOIUTCS B MMCbMEHHOM (popme mo OuiieTaM, yTBEP)KIACHHBIM B YCTaHOBJIEHHOM
HIOPSIIIKE.

PexoMeHnnyercs cienyromue KpUTEPUN OLIEHKH 3HAHHUM.

OneHka «HeyI0BJeTBOPHUTEIbLHO» BHICTABISETCS B TOM Cy4ae, €Cld CTYIEHT JeMOH-
CTpUpYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (OPMYJI, MOHATUN 1 TEPMUHOB YU€OHON JUCIUILINHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHaa.

OneHka «y/A0BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPBIE IIPH OTBETE:!

- B OCHOBHOM 3HAIOT Y4Y€OHO-TIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM ISt
MPOJOHKEHUSI yueObl U paboThl M0 podeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEpPaTypy;
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- B OTBETaxX Ha 3K3aMEHAIMOHHBIC BOIPOCHI MMEIOT HAPYIICHHUS B MOCIIEAOBATEIbHOCTH
U3JI0KEHHS y9eOHOTO MaTepHaia, JeMOHCTPUPYIOT IIOBEPXHOCTHBIE 3HAHUS BOIIPOCA, IPUBOIAT
0€3 MaTeMaTH4YeCKUX BBIBOJIOB HEOOXOIUMBIE (pr3ruecKue GopMyIibl;

- IMEIOT KpPaTKUE OTBETHI TOJIBKO B paMKaXx JEKIIMOHHOTO Kypca;

- IPUBOMAT HEYETKUE POPMYIUPOBKU (PU3NUECKUX TMOHITUN U 3aKOHOB;

- IMEIOT CYILECTBEHHBIE ITOTPELIHOCTH U TPYOble OIINOKH B OTBETE HA BOIIPOCHI K3aMe-
HallMOHHOTO OmIIeTa.

O1eHKa «XOPOII0» CTABUTCS CTYAEHTaM, KOTOPbIE IPU OTBETE:

- 00HapyXMBalOT TBEPJOE 3HAHMUE MPOrPAMMHOIO Marepuaia, KOTOPBIA H3JIararT CH-
CTEMaTHU3UPOBAHO, OCIIEA0BATEIbHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3Ha4UMYIO JTOTIOJIHUTENBHYIO JIUTEPATYPY;

- IIOIYCKAIOT OTAEIbHBIEC OIPEITHOCTH M HE3HAYUTEIIbHBIC OIIMOKH IIPH OTBETE;

- HE IMTOJTHOCTBIO IPUBO/SIT MaTeMAaTHYECKUE BBIBOABI /Ui (GU3HYECKUX (HOpMyYIN B MHCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JOMYCKAeT CEPhE3HBIX OIMMOOK M JIETKO YCTpPaHSET OTIeNbHBIC
HETOYHOCTH C MIOMOIIBIO TOTIOJIHUTEIBHBIX BOIIPOCOB MPETIOAaBATEIIS.

O1eHKa «OTIMYHO» CTABUTCS CTYACHTaM, KOTOPBIE IIPU OTBETE:

- 00HapyXHMBaIOT BCECTOPOHHEE CHUCTEMATHYeCKOE M TIIyOOKOe 3HaHUE MPOTPAMMHOIO
Marepuasia (3HaHHE OCHOBHBIX TOHSTHH, 3aKOHOB M TEPMUHOB y4eOHOH JMCIMIUIMHBI, YMECHUE
OIIEPUPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, [T0CIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- W3JIararoT Marepuaj ¢ JOCTAaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, TMOATBEPIKIACMBIMH
rpadgukaMu, DUGpamMH WK IPUMEPAMH;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IeNIAI0T MaTeMaTUYeCKHe BBIBOJBI (PU3NUIECKUX (HopMyIT;

- IEMOHCTPUPYIOT 3HAaHHE MaTepHaja JIeKIui, 0a30BbIX YUCOHUKOB U JOTOIHHUTEIBHOM
JUTEPATYPHI.

O1eHOUHBIE CpesICTBA AJIS1 MHBAINIIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370PO-
Bbsl BBIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MCUXO(QU3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOJII/IMOCTI/I HWHBaJIWJaM U JIMIaM C OrpaHU4YC€HHBIMHA BO3MOXKHOCTAMHA 3710PO-
BbA IPECAOCTABIIACTCA JOMOJIHUTEIIBHOC BPpEMSA JIJIA IMTOATOTOBKH OTBETA HA DK3aMCHE;

- [IpY NIPOBEJICHUH MPOILEYphl OLIECHUBAHUS PE3yIbTaTOB O0yYeHHUS] MHBAJIUOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI MPETyCMaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUAYAIbHBIMUA OCOOCHHOCTSIMH;

- [Ipu HeO6XOJII/IMOCTI/I JJIsL O6yanOHIHXC$I C OIrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBbEA
W WHBAJIMAOB IIpoucaypa OUCHUBAHUA PE3YJIILTATOB O6y‘-IeHI/I$I o JUCHUITIIMHE MOXKCET IMPOBO-
JUTHCSA B HECKOJIBKO 2TaIloOB.

ITponiennypa onieHMBaHUs Pe3yJIbTaTOB OO0Y4YeHMs MHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMM 3/I0POBbSl 10 JUCHMIUIMHE (MOJYJII0) IMpeAycMaTpuBaeT MpeaoCTaBIeHUE WH-
dopmanuu B popmax, aJaTUPOBAHHBIX K OTPAHUYECHUSM UX 3/10pPOBbS M BOCHPUATHS HH(OpMa-
ouun:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst in ¢ HapymIeHUsIMH OITOPHO-JBUTATEIBHOTO aIIapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHIE€HTa 00Y-
YAOLINXCS.
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5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JIMTEPATYpPbl, HEOOXOAUMOM

JJIS OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).

5.1 OcHoBHas JiMTEpaTypa:

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

Tpodbumona T.U. Kypc ¢usuku: yued. mocodbue 1 HHKEHEPHO-TEXHUUECKUX CHEeIHaTbHO-
creit By3oB / T.W. Tpodumosa. — M.: Akagemus, 2014.

CagenbeB U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonekynsapHas ¢puzuka. [Diaek-
TPOHHBINA pecypc]: yuebd. mocobue — DnekrpoH. naH. — CI16.: Jlans, 2017. — 356 c. — Pexum
nocrtyna: http://e.lanbook.com/book/95163.

AnemkeBnd B.A. Kypc obmieit ¢pusuku. MonexynsapHas (uzuka. [DIeKTpOHHBIN pecypc]:
yueb. — OnekTpoH. aaH. — M.: ®usmariour, 2016. — 312 c. — Pexum pgocryna:
http://e.lanbook.com/book/91145.

Kukonn A.K. MonexymnsipHas ¢usuka: y4e0. mocodue Uit CTyJeHTOB (GU3NUYECKUX CIEIH-
anbHocTei By30B / A.K. Kukoun, U.K. Kukousn. — CII6.: Jlans, 2007.

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

3I0pPOBbSl UMEIOTCS W3JaHUS B DJIEKTPOHHOM BHUJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «fOpaiity, «YHUBepcurerckas 6udmuoreka ONLINE».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

Tpodbumoa T.M. OcuoBbl ¢usuku. MonekynspHas puszuka. TepMmoauHamuka: [ydeOHOE
nocob6wue] / T. . Tpopumona. — M.: KHOPVYC, 2011.

Tpodpumona T.U. Kypc ¢usuku: yuebnoe mocodbue [mns By3oB] / T. U. Tpopumona. — M.:
Axanemus, 2010.

Kyxa M.A. Monekynspraas usuka: nadoparopusie padotel / M.A. Kyxa, E.H. Kyxa,
I'.I1. Unbuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014.

CagenbeB 1.B. Kypc obmeit pusuku. B 5-u 11. Tom 3. MonekynsipHas pu3nka 1 TepMOaH-
HamMUKa. [DNeKTpOoHHBIN pecypc]: yued. mocodbue — DnektpoH. naH. — CII6.: Jlans, 2011. —
224 c. — Pexxum nocrtyma: http://e.lanbook.com/ book/706.

Tenecuun B.P. MonekynsapHas ¢usuka. [DIeKTpoHHBINH pecype]: yueb. mocobue — Diek-
TpoH. naH. — CIIG.: Jlans, 2009. — 368 c. — Pexxum nocryna: http://e.lanbook.com/book/391.
Ouszuka. [IpakTukyM MO pemieHuro 3agad. [DIeKTpOHHBIM pecypc]: yueb. mocobue /
JLJI. T'mankoB [u ap.]. — Onexrpon. gaH. — CII6.: Jlans, 2014. — 288 c. — Pexxum nocryna:
http://e.lanbook.com/book/41013.

Bonaskenmreiin B.C. CoopHuk 3ana4 no obuemy kypey ¢usuku / B.C. BonbkeHmrenH. —
CII6.: Kanmxusrit mup: [IIpodeccus], 2008.

Hponos MN.E. 3anaun no oOmielt ¢pusuke: yaeOHOe ocoOue i By30B. [DIEKTPOHHBIN pe-
cypc]: yae0. mocodue — DnekTpoH. naH. — M.: U3znatenscTBo «JlabopaTopust 3nanuii», 2017.
— 434 c. — Pexxum nocrtyna: http://e.lanbook.com/book/94101.

CagennreB 1.B. COopHUK BOMPOCOB W 3a7ad Mo oO0miel ¢usnke. [DIEKTpOHHBIA pecypc:
yueb. mocobue — Onektpon. maH. — CII6.: Jlaws, 2016. — 292 c. — Pexum pgocryma:
http://e.lanbook.com/book/71766.

5.3 llepnoguyeckue U3IaHUs:

B 6ubnuoreke KyOol'Y mmeroTcs cienyromye MEepUOIUYECKUE W3aHUS O TPOGUITIO

JAUCIMITIIIMHBI

buodusuxka.

B mupe Haykwu.

Bectauk MI'Y. Cepus: @uznka. ACTpOHOMHUS.

KypHan npukiagHol MEXaHUKH U TEXHUYECKOH (PUBHKH.
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KypHas TexHu4decKkoi GU3HNKH.

N3Bectus BY30B. Cepus: ®usnka.
WNuxenepHas Gpusmnka.

MenunuHcKas pu3nKa.

[Tpubopk! ¥ TEXHUKA IKCIICPUMEHTA.

Ycnexu pu3nuecKux HayK.

®usuka. PedeparuBnsiii xypuan. BUHUTU.

6. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAUMBIX /ISl OCBOCHUS JUCHUILIMHBI (MOLYJIS).

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

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

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

4. Bosnpmas HaydHast oubimorexa — URL: http://www.sci-lib.com/.

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

6. Pazgen mo mostekynsapHoOi (pu3MKe U TepMOIUHAMUKE Y4eOHO-00pa3oBareabHOU (u-
3UKO-MaTreMaTnueckoi oubmmotexu caiita EQWorld — URL:
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm.

7. Jexuu no pusuke st BY3os — URL: http://physics-lectures.ru/.

8. Paznmen «Tepmoannamuka u crargusuka» obOpazoBarensHoro npoekra A.H. Bapruna
«®Dusunka, XuMHUsI, MATEMAaTHKa CTyJIEHTaM U mKoJIbHuKam» — URL:
http://www.ph4s.ru/book_ph_ob_termo.html.

9. ®opmynsl 1m0  MosekyispHodW — ¢usuke u  TepmoauHamuke —  URL:
http://www.formules.ru/showcat.php?id=6&page=1.

10. Caitir Ky6I'Y cpeasl momaynpHOro nuHamuueckoro oOyuenus Moodle — URL:
http://moodle.kubsu.ru.

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(moxyns).

B yuebHOI aucuuIUIMHE NpeaycMOTpPEHb! JEKIIMOHHbIE, CEMUHAPCKUE U Ja0opaTOpHbIE
3aHATUS. 71 TOCTHKEHUST BBICOKHX PE3yJIbTaTOB OOYUEHUS CTYJEHTY HEOOXOAMMO 3HATH MPH-
€MBI OBICTPOr0 KOHCIEKTUPOBAaHUS y4eOHOro maTepuana U ero 3(pQPeKTUBHOTO 3allOMHUHAHUS.
HNudopmanus o6 3tux npuémax umeercs B cety MHTepHeT 1 Ha caiite Moodle KyoI'Y.

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

1) KOHCIIEKT JICKIUi B OYMa)KHOM WJIH 3JICKTPOHHOM BHJIC;

2) yueOHuK (yueOHOe mocobue) u COOpHHUK 3a]1au B COOTBETCTBUHU CO CITMCKOM JINTEPATY-
PBL;

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

CryneHTy HEOOXOJMMO CHCTEMAaTHYECKH paboTaTh B TEUEHUE CEMecTpa MO U3YYCHMIO
TEOPETUYECKOr0 MaTepHalia, OCBOCHHUIO TUIIOBBIX IPUEMOB peIlIeHus 3a1a4 1o (Hu3MKe U MpHoo-
PETEHUIO HABBIKOB SKCIIEPUMEHTAIFHON paOOTHI.

Camocmosmenvras paboma COACPKUT CIETYIOIINE BUAbI YUeOHON NEATEIbHOCTH CTY-
JICHTOB:

— TEOPETHUYECKYI0 CaMOIIOATOTOBKY K YUEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOM
JUTEpaType;

— BBITIOJTHEHHE JOMAITHUX 33JaHui (pelIeHue TUITOBBIX 3a/1a4 [0 MOJICKYIISIPHON (U3UKe
Y BBITIOJTHEHNE TBOPUECKUX 3aJJaHUH TEXHHUECKOW HAIPABICHHOCTH);

— oopMIIEeHHE OTYETOB T10 pPe3yJbTaTaM Ja0opaTOPHBIX PadoT;

— MOUCK MH(OpPMAITUH 110 3a]JaHHOM TeMe B ceTH MHTepHeT.
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Cpoku evinonneHus KOHmMpOabHOU pabomyl: BBINIOIHEHHAsI paboTa MO PELIeHUIO0 3a1a4 110
MOJIEKYJISIPHOU (PU3UKE MPEIOCTABISIOTCS IS POBEPKH MPETIOaBATEI0 B 3UMHIOI0 CECCHIO.

®I'OC BO Tpebyer moaAroToBKH OakajaaBpOB K HAyYHO-HCCIIEIOBATEILCKOM M MHHOBA-
[IMOHHOW BHJIaM NMPOo(eCcCHOHAIBHON AEATENbHOCTH, a (PU3UKA SBIISAETCS OJHOM U3 OCHOB Hayd-
HO-TEXHHUYECKOTOo nporpecca. [loaToMy [1s1 pa3BUTHSI TBOPUYECKOTO MBIILIECHUS, CIIOCOOHOCTH K
€caM000pa30BaHUIO0 U B KAYECTBE METOAMKH MPAKTHYECKOTO MPUMEHEHHS TOTYyYCHHBIX Ha JICK-
USAX 3HAHUN CTYJEHTaM PEKOMEHJyeTCs M3Y4YeHHE U MPUMEHEHUE TeOpUHU pelleHHs nu3o0pera-
tenbckux 3anad (TPU3). B cBs3u ¢ 3TuM Kaxkjas JieKIus 3akaHYuBaeTcsi TBopueckum TPU3-
3a/laHMEeM TEXHUYECKOW HAIpPaBIECHHOCTH, CBA3AHHBIM C JICKUMOHHBIM MAaTEPHAIOM, HAyYHBIMU
UCCIIEOBAaHMSIMM UM oOyueHueM B By3e. Bo3mosknble pemenus TPU3-3ananuii obcyxaatorcs
Ha OYEPEIHOW JIEKIHMU WM CEMUHAPCKOM 3aHATHUM U OTMEYAIOTCS CTYIEHTHI, MPEJIOKUBIINE
HauOoJiee TOJIHBIE M OpUTrHHANIbHBIE pemieHus. s BoimonHenuss TPU3-3aganuit crynentam
HE0O0X0IUMO MMeTh HaudaibHble 3HaHUS 0 TPU3. [{ns 3Toro pekoMeHayercsi caMOCTOSTENbHO!
1) u3yunth sjaekTpoHHyr0 KHUTY «BBemenme B TPU3. OcHOBHBbIE TOHATHS W TOIXOJbD»
(http://www.altshuller.ru/e-books/); 2) usyunth MaTepuanbl Bukumeanu, HayMHas CO CJIOBa
«TPU3»; 3) npouects kauru no TPU3 u3 6ubnmorexku Kyol'Y; 4) moceTuTh COOTBETCTBYIOIINE
TPU3-caiiThl.

B ocBoeHun AMCHMIUIMHBI MHBAIUAAMH U JIMIIAMU C OTPAHUYECHHBIMH BO3MO>KHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUYCHHWE UMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YUeOHOT0 MaTepHara.

NunuBuayanbHbple KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIOIIUM MHIMBHUIYyAIM3alMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0yYaroIlMMCS WHBAIUIOM WM JHUIOM C OrPAaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

YCHemHocTh OCBOEHUS CTYACHTOM y4eOHON JUCIUILIUHBI OTPAXKAECTCS B €T0 pelimunee —
cyMMe OayioB, KoTopast (GopMHpyeTcs 1Mo pe3y/nbTaTaM BBITIOJHEHHUS TBOPYECKHUX 33JaHUH, Te-
CTHUPOBAHUS, KOHTPOJIBHOU PabOTHI, YCTHBIX OMPOCOB, 3AlIUT J1AOOPATOPHBIX pabOT M aKTHUBHO-
CTH HA CEMUHAPCKUX 3aHITHUSX.

8. Ilepeuenb MH(POPMALMOHHBIX TEXHOJOTUI, HCMOJIb3yeMbIX MPH OCYIECTBJIEHUHN
00pa30BaTeIbLHOIO MPoLecca N0 AMCHUILINHE (MOLYJIIO).

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpPOBaHUE MTOCPEICTBOM IIEKTPOHHOM MOYTHI.
2. Mcnonp3oBaHue 2JIEKTPOHHOM mpe3eHTanuu Ha caiite Moodle KyoI'V.

8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
1. Cpena MmoxynpHOTO AMHAMUYECKoro ooydenus Moodle.
8.3 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTpoHHBIH KaTanor HayyHoU 6ubnuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

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

3. DnexTpoHHas OMOIMOTeYHAs cucTeMa m3aarenscTBa «Jlarby (https://e.lanbook.com/).

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

0aza, HeoOxomumasi /I  OCYLIECTBJICHUSA

00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIJINHE (MOAYJII0).

No B paor MaTtepualbHO-TEXHUYECKOE 00eCTIeYeHIE TUCIIUILTAHBI
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHble Aynutopus 201c, ocHanieHHass HHTEPAKTHBHBIM IMPOSKTOPOM U
3aHATUS MarHUTHO-MapKepHON JOCKOM.

2. Cemunapckue Aynuropusi 227C, OCHallleHHAsE UHTEPAKTUBHBIM IPOEKTOPOM U
3aHSATUS MarHUTHO-MapKEepHON JOCKOM.

3. | JlaGoparopHbie Aynautopus 227c¢, ocHaIleHHast 000pyI0BaHHEM, HEOOXOIUMBIM
3aHSATUS JUIsl IPOBEJIEHUs TaO0PaTOPHBIX PadoT.

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

5. | Texymuit KOHTpOAb, | Aynutopust 227c, OCHalIeHHAss NEPEHOCHBIM IPOCKTOPOM U
MIPOMEKYTOUHAS MarHUTHO-MapKEePHOM TOCKOH.
aTTecTanus

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

YueOHas 1adopatopus moseky/asipHoil pusuku PTO Kyol'yY

JlaGopaTopHbIe 3aHATHUS 110 TUCLUILIMHE
«MonexynsipHast (U3MUKa» MPOBOAATCS B BO
crielMaIu3upoOBaHHON yueOHO 1abopaTo-
puH MoJleKyIsipHO# pusuku (ayxd. 227c¢),
OCHAIIIEHHOM! J1a00paTOpHBIMU KOMILJIEKCa-
mu JIKT 1 HeoOxoaumbIM 1a00paTOPHBIM
00opy/noBaHUEM.
Jla6opaTtopusie komrekcsl JIKT, Beimycka-
emble OOO «HHOBanMOHHBIN LIEHTp «Bia-
qucy (r. Mocksa), cojiepkaT KOMIUIEKTBI

O6opynosanue yue6Hoii 1aboparopuu: | Kon-

JIKT-2. MonekynspHas pu3MKa U Tep-
MOJIMHAMUKA.

JIKT-5. IIpoueccol B rase.

JIKT-7. CBoiicTBa *KHUIKOCTH.

JIKT-8. ColicTBa TBepJI0T0O TeA.
JIKT-9. OcHOBBI MOJIEKYIApHON (PpU3H-
KU U TEPMOJIMHAMUKH.

JIKT-10. OcHOBBI MOJIEKYJISIPHOM (u-

N I T TN I S

JUIS pean3aliy HECKOJIbKHUX J1ab0opaTOpHBIX
paboT, KOMIIEKTHI MOYJIeH pacIiupeHus U
ABTOHOMHBIE CIIELIMAIN3UPOBAHHBIE U3ME-
PUTEIBHBIE CUCTEMBI.

3UKH.
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